CHUONG I
MO DAU (3 tiéet)
-Giang vién: BSTY. Nguyén Xuén Hoa - PGS. TS. Pham Hong Son. Trudong Pai Hoc
Nong Lam Hué- Khoa Chan Nudi —Tht Y-B§ mon Ky sinh — Truyén nhiem
-Tém tat: Chuong mod dau vai thoi lugng 2 tiét trinh bay trong 9 trang véi cac hinh anh
minh hoa nham th¢ hién cac van dé chinh sau:

Péi tuong cua vi sinh vat hoc hoc dai cuong 1a vi khuén, virus, nAm men, nim méc
tdo va protozoa. Vi sinh vat phan bo rong rai trong tu nhién va anh huong rat 16n dén doi song
cua con nguoi va moi sinh vat khac. La mon hoc dai cuong nén nguoi hoc can nam ving dac
diém hinh thai, cAu tao, tinh chit Iy hoa cua mbi ddi tuong dong thoi nghién ctiru phuong phap
dé phat trién vi sinh vét c6 loi phat trién va tim cach de tic ché, han ché su phat trién cta vi
sinh vat co hai trong cudc song. Lich str nghién cuu vé vi sinh vat dugc thé hién qua 4 giai
doan: trudc khi phat minh ra kinh hién vi, kinh hién vi ra doi, Pasteur véi cac thuc nghiém,
giai doan sau Pasteur va sinh hoc hién dai. Ngay nay con nguoi da c6 thé ¢6 nhiéu nghién ctru
chuyén sau vé vi sinh vat nho sy phat trién cua sinh hoc phan tir va céc k¥ thuat di truyén hién
dai.

- Muc tiéu ciia chwong 1: Chwong mé dau gitp cho sinh vién c6 cach nhin tong quat
ve lich su cac giai doan phét trién cua nganh vi sinh vat hoc.

I. POI TUQNG VA NHIEM VU CUA VI SINH VAT HQC

1.1. Doi twong ciia vi sinh vit hoc dai cwong

Xung quanh ching ta, ngoai cac sinh vat lon ma ching ta c6 thé nhin thay dugc, con
¢6 vO van vi sinh vt nhé bé, mubn nhin thay chung phai sir dung kinh hién vi, nguoi ta goi
chiing 1a vi sinh vdt. Mon khoa hoc nghién ctru vé hoat dong song cua cac vi sinh vat dugc
goi la Vi sinh vdt hoc.

Vi sinh vat hoc phét trién rit nhanh va da dan dén viéc hinh thanh céc linh vuc khic
nhau: vi khuan hoc (Bacteriology), nam hoc (Mycology), tdo hoc (Algology) virus hoc
(Virolory),... Viéc phan chia cac linh vyc con co thé dua vao phuong hudng tmg dung. Do d6
chung ta thay hién nay con c6 y sinh vi sinh vat hoc, vi sinh vat hoc tha y, vi sinh vt cong
nghi¢p, vi sinh vat hoc ndng nghiép. [1]

Ngay trong vi sinh vt hoc ndng nghiép ciing ¢ rat nhiéu chuyén nganh: vi sinh vat
luong thuc, vi sinh vat thyc pham,... Moi linh vyc cé doi tuong cu thé riéng, can di sau. Tuy
nhién & mirc d§ nhat dinh cac chuyén nganh trén déu c6 nhirng di€ém co ban giong nhau.

Vi sinh vat hoc dai cuong, nghién ctru nhitng quy luat chung nhét vé vi sinh vat.

Péi tuong nghiép clru cta vi sinh vat hoc 1a vi khuan, xa khuén (Actinomycetes),
virus, Bacteriophage (thé thuc khuan), nam, tdo, nguyén sinh dong vat.

Vi khuén: 1a nhém vi sinh vat c¢6 nhan nguyén thity, co thé don bao, sinh san chu yéu
bang hinh thirc truc phén, co thé nho bé, mudn quan sat dugc phai st dung kinh hién vi quang
hoc.

Virus: 1a nhiing sinh vat ma kich thudc cua chiing vo cung nho bé, ky sinh ndi bao
tuyét do1, mudn quan sat chung phai str dung kinh hién vi dién tir.

Nam: trudc day duogc coi la thuc vat bac thép nhung khong cé diép luc td, thuong don
bao, c6 nhom gia da bao, co thé phan nhiéu nhanh nhung khong c6é vach ngan hodc vach ngan
nhung chinh gitra c6 16 thong, thude té bao nhan that.

Vi sinh vt tuy c6 kich thude nho bé va co cau triic co thé twong dbi don gian nhung
chiing c6 toc do sinh soi nay nd rat nhanh chong va hoat dong trao doi chat vo cung manh mé.



Vi sinh vét ¢ thé phan giai hau hét tat ca cac loai chat c6 trén thé gidi, ké ca nhiing chét rat
khoé phan giai, hoac nhitng chat gay hai dén nhom sinh vat khac. Bén canh kha nang phan giai,
vi sinh vat con c6 kha ndng tong hgp nhi€u hgp chat hitu co phtc tap, trong dicu kién nhiét
dd, ap suat binh thuong.

1.2. Sw phén bé ciia vi sinh vit

Vi sinh vat phan bd rong rai trong ty nhién: trong dat, nudc, khong khi, trén co thé cac
sinh vat khac, trén luong thuce, thyc pham va cac loai hang hoa. Chang nhiing thé, su phan bo
cua chung con theo mot hé sinh thai v6 cung phong phu, da dang, tir lanh dén néng, tir chua
dén kiém, tir hao khi den ki khi,... Do su phan bd rong rai va do hoat dong manh mé& nén vi
sinh vét c6 tac dung rat 16n trong viéc tham gia cac vong tuan hoan vat chat trén trai dat ciing
nhu tham gia vao cac qua trinh san xuat nong nghiép.

Vi sinh vt hoc dai cwong, nghién ctru nhitng quy luat chung nhit vé vi sinh vat.

1.3. Vai tro ciia vi sinh vat

Trong thién nhién, vi sinh vét giit nhitng mét xich trong yéu trong sy chu chuyén lién
tuc va bat diét cua vat chat, néu khong c6 vi sinh vat hay vi mot ly do nao d6 ma hoat dong
cua vi sinh vat bi ngimg tré du chi trong thoi gian ngan, c6 thé né s& 1am ngung moi hoat
dong song trén trai dat. That vay nguoi ta da tinh toan néu khong ¢6 vi sinh vat hoat dong dé
cung cap CO, cho khi quyen thi dén mot lac nao do6 lugng CO; sé€ bi can kiét, ltic bay gio cay
xanh khong thé quang hop duogc, sy song cua cac loai sinh vat khac khong tién hanh binh
thuong dugc, bé mat trai dat s€ trd nén lanh I€o. [1]

Vi sinh vat con 13 nhan té tham gia vao viéc giir gin tinh bén vitng ctia cac hé sinh thai
trong tu nhién.

DPdi v6i san xuét nong nghiép, vi sinh vat co6 vai tro rat 16n, vi sinh vat tham gia vao
viéc phén giai cac hop chat hiru co, chuyén hoa cac chat khoang, ¢4 dinh nito phan tir dé lam
giau thém dur trit nito cta dat. Trong qué trinh song, vi sinh vat con san sinh ra rat nhleu chét
c6 hoat tinh sinh hoc cao ¢6 tac dung truc tiép ddi voi qua trinh sinh truong, phat trién cta cay
trong, vt nudi. Ngudi ta nhan thiy néu khong ¢ vi sinh vt tiéu thu cic san pham trao d6i
chat do cay trong tiét ra quanh bd re thi mot so san pham nay s€ dau doc trd lai cay trong.

Trong chan nudi va ngu nghiép, vi sinh vét cling c¢6 tac dung rat to 16n, trong co thé
ctia cac loai dong vat déu c6 mot hé vi sinh vat rit phong pht, hé vi sinh vat nay giip cho qua
trinh déng hoa cac chat dinh duorng va thai cac chit cin bi trong qua trinh séng.

Trong chin nudi mot van dé 16n 1a 1am thé nao dé phong chéng dugc cac bénh truyén
nhiém, mon vi sinh vat tha y da cung mén dich t& hoc da dé ra nhing bién phap phong dich
bénh cua suc vt va mot s bénh co thé 1y sang nguoi, nhu dai, lao, nhiét than,..

Hién nay vi sinh vat 1a mot moén khoa hoc miii nhon trong cudc cach mang sinh hoc.
Nhiéu van dé quan trong cua sinh hoc hién dai nhu, nguén goc su song, co ché thong tin, co
ché di truyén, co ché di€u khién hoc va cac to chuc sinh vat hoc, vi sinh vat hoc dang co
nhitng budc tién vi dai, dang trd thanh vii khi sac bén trong tay con ngudi dé nham chinh
phuc thién nhién phuc vu dac luc cho san xuat va doi song.

1.4. Nhiém vu cua vi sinh vdt hoc dai cuwong|2]

-Nghién ctru céc dic di€m co ban vé hinh thai, cau tao, di truyén, hoat dong sinh 1y
hoéa hoc,...cua cac nhém vi sinh vit.

-Su phan bo cua vi sinh vat trong tu nhién va moi quan hé gitra chiing vdi moéi truong
va cac sinh vat khac.

-Nghién cttu cac bi¢n phap thich hop dé cé thé sit dung mot cach c6 hi¢u qua nhat vi
sinh vat ¢6 loi cling nhu cac bién phap tich cuc nham ngan ngtra cac vi sinh vat co6 hai trong
moi hoat dong cua doi song con nguoi.



II. KHAI YEU VE LICH SU PHAT TRIEN CUA VI SINH VAT HQC
7 Can ctr vao qué trinh phat trién c6 thé chia vi sinh vat hoc ra lam 4 giai doan phat
trién.[3]
2.1. Giai doan truéc khi phdt minh ra kinh hién vi
Ttr thoi thuong ¢ nguoi ta da biét u phan, tréng xen cdy ho dau véi cdy trong khac, o
men, nau ruQu,... nhung chua giai thich dugc ban chat ctua cac bién phép.’ Trong qué trinh
dinh canh con ngum da thdy duoc tac hai cua bénh cdy. Déi véi bénh ' 'i sat" ¢ thoi Aristote
nguoi ta xem nhu la do tao hoa gay ra. O Hy Lap béy gid nguoi ta cho rang cay bi bénh 1a do
dat xau, phan x4u, gay ra khi hau khong 6n hoa nhung chu yéu la do troi dat. Trung Quéc vao
thé ky thir nhat trudc cong nguyén trong quyén "Ky thang Chi thu" da ghi: mudn cho cay tét
phai dung phan tam khong c6 phan tam thi dung phan tam 14n tap ciing duoc. Trong sach nay
cling dd ghi nhan trong xen cdy ho ddu véi cac loai ciy trong khéc.

Trong cac tai liéu "Giap cbt" cua Trung Quéc cach ddy 4000 nim da thdy dé cap den
k¥ thuat ndu ruou. Ngudi ta nhan thiy trong qua trinh Ién men rugu co sy tham gia cua mdc
vang, nhu vay vi sinh vat di duoc tng dung vao san xuét, phuc vu cudc séng tir rit lau, nhung
nguoi ta chua hleu duoc ban chat cua vi sinh vat, mai dén khi kinh h1en vi quang hoc ra doi,
nhitng hiéu biét vé vi sinh vét dan dan dugc phat trién, mé ra trudc mét nhan loai mot thé gidi
m&i, thé gidi caa nhimng vi sinh vat vo cting nhé bé nhung vé cing phong phu.

2.2. Giai doan sau khi phadt minh ra kinh hién vi (Phdt hién ra vi sinh vdt)

Leewenhoek 13 ngudi dau tién phat hién ra vi sinh vat nhd phat minh ra kinh hién vi,
Ong 1a mot thwong nhan budn vai, mudn tim hiéu ciu triic cia soi vai 6ng di ché tao ra cac
thau kinh va lap rap ching thanh mét kinh hién vi c6 d6 phong dai 160 1an, Ong di quan sat
nude ao ti, nude ngdm cac chat hitu co, bua ring,... Leewenhoek nhén thiy & déu ciing c6
nhimg sinh vat nho bé. R4t ngac nhién trude nhimg hién tugng quan sat dugc ong viét "Téi
thdy trong bua rang cua miéng cua toi co rat nhiu sinh vét ty hon hoat dong, chung nhiéu hon
so voi vuong qubc Ha Lan hop nhat".

Phéat minh ciia Leewenhoek cung ¢ quan niém vé kha ning tu hinh thanh cta vi sinh
vat. Thoi gian nay nguoi ta cho rang sinh vat quan sat dugc 1a tir cac vat vo sinh, thit, cé sinh
ra doi va sau do nguoi ta cho ra doi thuyét tu sinh (hay thuyét ngau sinh).

A- Kinh hién vi dau tién cta nhan loai
B- Binh c6 ngdng ma Pasteur da danh d6 hoc thuyét tu sinh
2.3. Giai doan vi sinh vdt hoc thuc nghiém voi Pasteur

Dén thé ky XIX cung voi su phat trién cua chu nghia tu ban, cac nganh khoa hoc ky
thut noi chung va vi sinh vat hoc noi riéng, phat trién manh mé, nhi€u nha khoa hoc da quan
sat va nghién ctru vé mot sd vi sinh vat gdy bénh va sang tao ra mot s6 phuong phap méi dé
nghién ciru vé vi sinh vét. Dong gop cho su phat trién cua vi sinh vat & giai doan nay phai ké
dén nha bac hoc ngudi Phap Pasteur (1822-1895). V61 cong trinh nghi€n ciru ciia minh 6ng da
danh d6 hoc thuyét tu sinh, nho ché tao ra binh c6 ngong.

Ong da chimg minh thuyét tu sinh 1a khong ding bang céc thi nghiém sau:

TN1: Dung mét cai binh chira nudc thit dun soéi, dé ngudi sau mdt thoi gian thi nudc
thit duc, quan sat thay c6 vi sinh vat.

TN2: Tién hanh nhu thi nghiém thtr nhat nhung sau d6 6ng bit kin miéng binh lai, dé
mot thoi gian nude thit khong bi van duc. Liac ndy moi ngudi phan doi, ho noi khong co
khong khi nén vi sinh vat khong phat trién dugc, chua thuyét phuc dugc ho ong lam thi
nghi¢m tiep theo.



TN3: Ong uén cb binh giéng nhu hinh c6 ngdng kéo dai ra cho thong véi khong khi,
sau khi dun so6i dé mot thoi gian nudc thit khong bi duc, khi d6 nguoi ta mdi cong nhan bac
b6 thuyét ty sinh.

Pasteur 1a nguoi da dé xuét thuyét mam bénh, thuyét mién dich hoc, 1a co s& dé san
xudt vaccin trong phong bénh. Ong di chirmg minh bénh than & ciru 1a do vi khuan giy ra va
lan truyén tir con bénh sang con lanh va 6ng da tién hanh thi nghiém tiém phong vaccin nhiét
than cho ctru nam 1881, 6ng chon 50 con ctru khoe manh, twong dé)ng, tiém vaccin cho 25 con
con 25 con khong tiém vaccin, sau d6 cudng doc thi 25 con khong tiém vaccin bj chét con 25
con tiém vaccin sdng binh thudng.

Thoi d6 hé bi ché dai cin 1a phai chét, rit thwong tAm trude cai chét ctia nhimg ngudi
bi ché dai cén, ong da lao vao nghién ctru vaccin phong va tri bénh cho dai, thanh cong dau
tién la ctru mot bé trai thodt khéi phat bénh dai. Sau khi thanh cong d6 cac nha hao tam da xay
dung vién Pasteur tai phap, sau nay nhan rong ra, day 1a thanh cong 16n nhit cta Pasteur dbi
vo1 nhan loai.

L. Pasteur tt nghiép sinh hoa, ong rat thanh coéng trong nghién ctru nhung gia dinh
ong rat bat hanh, anh trai va cac con cta ong déu chét do bénh tat.

Mic diu L. Pasteur 1a nguoi dau tién ching minh co s¢ khoa hoc cua viée ché tao
vaccin nhung thuat nglr vaccin lai do mot bac si nong thon nguoi anh Edward Jenner (1749-
1823) dat ra. Ong 13 ngudi dAu tién nghi ra phuong phap chung déu bang mu ddu mua bo cho
ngudi lanh, dé phong bénh dau mua, mot can bénh hét sitc nguy hiém cho tinh mang thoi bay
gio.

2.4. Giai doan sau Pasteur va vi sinh hoc hi¢n dai

Tiép theo sau Pasteur 1a Koch (Robert Koch 1843-1910), 1a ngudi c6 cong trong viéc
phat trién cac phuong phap nghién ctru vi sinh vat. Ong dé ra phuong phép ching minh mot
vi sinh vét 14 nguyén nhin giy ra bénh truyén nhiém ma ngay nay moi nha nghién ctru bénh
hoc phai theo va goi 1 quy tic Koch.

Ngay 24-3-1882, Koch cong bd cong trinh kham phé ra vi tring gdy bénh lao va goi
no 1a Mycobacterium tuberculosis, 1a mdt bénh nan y thoi d6. Kham pha nay m¢ dudng cho
viéc chira tri bénh ngay nay.

Ké d6 hoc tro ctia Koch 1a Petri (Juliyes Richard Petri, 1852-1921) ché ra cac
dung cu nghién ctru vi sinh vat ma ngay nay con dung tén cua ong dé dit cho dung cu 4y: dia
Petri. Ong ciing néu ra cic bién phap nhuém mau vi sinh vat.

Ivanopxki, 1892 va Beijerrinck, 1896 1a nhitng ngudi phat hién ra virus dau tién trén
thé gi6i khi chirng minh vi sinh vat nho hon vi khuan, qua dugc loc bang sir xdp, 13 nguyén
nhan gy bénh kham cay thudc 14.

Ngay nay vi sinh vat da phat trién rat sdu v6i hang traim nha bac hoc cé tén tudi va
hang chuc ngan nguoi tham gia nghién clru, cac nghién ctru da di sdu vao ban chit cua sy
song ¢ murc do phan tir va dudi phan tir, di sdu vao ky thuat cAy mo va thao lap gen & vi sinh
vat va ung dung k¥ thuat thao lap nay dé chita bénh cho nguoi, gia stc, cay trong va dang di
sdu vao dé giai quyét bénh ung thu & loai nguoi.
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Watson and Crick (1953) phait hiadin ra cadu truic cuia DNA
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Klug (1982) phait hialin ra cadu truic virus khaim thuadc lai (TMV)
MOT SO MOC TRONG LICH SU PHAT TRIEN VI SINH VAT

Nam Tac gia Cong trinh
1665 Hooke Lan dau tién quan sat thiy t& bao (ban)
1673 Van Leewenhoek Lan dau tién quan sat thdy vi sinh vat séng
1785 Linaeus Phén loai céac sinh vat
1798 Jenner %élrrllh%%i ‘ﬁi?a tiém chung (mu ddu) vaccin dé phong
1835 Bassi Phat hién ra bénh nAm ctia tim
1840 Semmelweis Phét hién st & tré so sinh do nhiém khuan
1853 Debary Phat hién ra bénh ndm & thuc vat
1857 Phét hién qué trinh 1én men
1864 Pasteur Béc bo thuyét tu sinh
1866 Phat hién phuong phap khir tring kiéu Pasteur
1867 Lister Dé xuat phuong phap phau thuat vo tring
1870 Abbes Phat hién ra vat kinh dau
1876 Koch Dé xuét 1y thuyét méi vé mam bénh
1879 Neisser Phat hién ra lau cau
1880 Pasteur Dé xuit cac k§ thudt gdy mién dich
1881 Koch Dé xuét phuong phép phan 1ap thuin khiét vi khuén
Phat hiénvra truc khuan nhiét than Bacillus anthrracis
1882 Koch va vi khuan lao Mycobacterium tuberculossis
Phat hién ra moéi trudng dic nudi cay vi sinh vat
1883 Koch Phaét hién ra vi khuan ta, dé xuit bién phap tay ué
Metchnikoff Dé xué}t hoc thuyét thuc bao
1884 Gram bé xuat phuong phap nhu¢m Gram

Escherich

Phat hién ra vi khuén E. coli




1887 Petri Dé xuat nudi cay vi sinh vat bang hop 16ng
1890 Von.Bering Phat hién khéng’d(f)c. :[(”') bgch hau
Erhlich D¢ xuat ly thuyét mién dich
1892 Ivanopxki Phat hién ra virus
1898 Shiga Phat hién vi khuan 1j
1910 Erhlich Phat hién ra xoin thé giang mai
1928 Flgming Kham .phé ra Penicilliq )
Griffith Phat hi¢n hién tugng bién nap
1934 Lancefield Phat hién khang nguyén ciia lién cau khuan
1935 Stanley, Northrup, Summer Phat hién ra virus két tinh
1941 Bead and Tatum Dé xuat mbi quan hé giita gen va enzyme
1943 Delbruck and Luria Su xa4m nhép cua virus vao vi khuén
1944 Avery, McLeod, McCarty Chimg minh vat chat di truyén 1a ADN
1946 Lederberg and Tatum Phat hién hién tuong tiép hop
1953 Watson and Crick Kham pha ra cau triic cia ADN
1957 Jacob and Monod Phat hién ra sy diéu hoa trong téng hop protein
1959 Sterwart Nguyén nhan virus déi voi ung thu
1962 Edelman and Porter Phat hién ra khang thé
1964 Epstein, Achong, Barr Phat hién ra virus gay ung thu & nguoi
1969 Whittaker Dé xuét hé thdng phén loai 5 gidi sinh vat
1971 Nathans, Smith, Arber Fn}litéllllién ra men Pestrictaza dung trong k¥ thuat di
1973 Berg, Boyer, Cohen bé xuét k¥ thuat di truyén
1975 Dulbeco, Temin, Baltimore Phét hién ra Transcriptaza nguoc
- I\A/Il:f}f’c }?erﬁi th, Nathans Phat hién ra men ]E’nd(jnucle’aza gidi han
Phét hién ra co ché tham thau hoa hoc
1981 Margulis Dé xuat ngudn gde té bao nhan thuc
1982 Klug Phat hién ra ciu trac cta virus kham thudc 14
1983 McClintock Phat hién ra gen nhay ¢ ngd 1983
1988 Deisenhofer, Huber, Michel Phat hién sic td quang hop ciia vi khuan

-Cau héi on tap:
1. Trinh bay ddi tuong, nhiém vu cua vi sinh vat hoc dai cuong.
2. Néu khéi yéu vé céac giai doan phat trién ciia vi sinh vét hoc.
-Tai liéu tham khdo:
1. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Van Ty (2000). Nha xuét ban giao duc Ha
Noi.



2. Bién Vian Minh, Pham Vin Ty, Kiéu Hiru anh, Pham Héng Son, Pham Ngoc Lan, Nguyén
Thi Thu Thuy (2006). Giao trinh vi sinh vat hoc. Nha xuat ban Pai hoc Hué.

3. Nguyén Khic Tuan(1999). Vi sinh vét hoc, nha xuit ban nong nghiép Ha Noi.
-Giai thich thuat ngir:
Actinomycetes (xa khuan): Vi khuan hiéu khi, Gram duong c6 ty 16 G+C cao, khuan ty phan

nhanh, hinh thanh bao tir v tinh.
Bacteriophage (thé thyc khuan): Virus gdy nhiém & prokaryota.
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CHUONG Il - HINH THAI HOC VI KHUAN (9 tiét)
-Tén giang vién: BSTY. Nguyén Xuén Hoa - PGS. TS. Pham Hong Son
-T()m’tz"lt: 29 trang va hinh anh minh hoa phuc vu cho 9 tiét giang chuong 2 nhém gioi
thiéu mot s6 thiét bi sir dung trong nghién ctru vi sinh vat, phuong phap nghién ctru vé hinh
théi,7 cau tao cua vi khuﬁn. Chu’ongﬂ hai con gidi thi€u mot s6 dang hinh thai pho bién cua vi
khuan va cau truc cua té bao vi khuan.
-Muc tiu: thong qua chuong hai gitip cho sinh vién nam duoc cac phuong phap chinh

trong nghién ctru vi sinh vat, ddng thoi thiy duoc sy khac nhau co ban trong cau trac cua hai
nhém vi khuan Gram 4m va Gram duong lién quan dén doi song con ngudi va tha y.

L. PHUONG PHAP NGHIEN CUU HINH THAL KiCH THUOGC VA CAU TAO
TE BAO VI KHUAN

Phwong tién nghién ctu: kinh hién vi quang hoc, kinh hién vi dién tir, cac phuong

phép lam tiéu ban soi tuoi, nhudém mau va cadc may can thiet khac.
1. Kinh hién vi quang hoc thwong

Kinh hién vi: c6 nhiéu loai nhu quang hoc, phan pha, huynh quang, soi noi,...

Nguyén ly cac loai kinh hién vi c¢6 cau tao giébng nhau. C6 hai phan chinh 1a phan co
hoc va phan quang hoc.

Phan co hoc: bao de}m cho kit}h Vﬁ:ng chic va djéu !(hiél’} duoc. Phan péy ciu tao gé)m
chén kinh, khay kinh, try, ong kinh, 6¢ di€u chinh vi cap, 6¢ di€u chinh vi cép, ban quay, vat
kinh va cac vit dich chuyén mau vat.

Phan quang: hé thng cung cdp anh sang va hé thong thau kinh phong dai.

’ + Phan cung cép anh sang: guong, dén, (hodc anh sang tu nhién), tu quang kinh, man
chan.

+ Heé thong thau kinh gom c6 vat kinh, thi kinh va khéi lang kinh.

+ Do phong dai ctia kinh bang tich d6 phong dai cta vat kinh va thi kinh

+ Vat kinh ¢6 hai loai: kho va dau, vt kinh dau ¢6 do phong dai 16n va do mé hep nén
nguoi ta cho thém giot dau (nudce, glycerin) dudi kinh dé loai trir sw khiic xa anh séng gitra vat
kinh va khong khi.

2.Quy tiic sir dung kinh hién vi

-Trudc hét phai kiém tra vi tri cta tu quang kinh. N6 phai & vi tri cao nhat. Man chin
phai mé.

-Vin 6 quay vat kinh dé 1y vat kinh nho nhat

- Nhin vao thi kinh va diéu chinh guong dé c6 dugc anh sang t6t nhat.

‘ -Sau d6 nhé mot g@(_)t déu 1én tiéu ban dat lép ban kinh. Vin 6 quay vat kinh dé léy vt
kinh dau (100) sao cho phan thau kinh ngap trong dau.

Nhin vao thi kinh va diéu chinh 6c vi cip (quay cham) dé ldy tiéu cy. Dicu chinh d¢
twong phan bang oc vi cap.

’ -Sau khi quan sat, quay 6 quay vat kinh dé lau dau bang dung méi thich hop, thdm trén
giay tham hodc vai man. Ha tu quang kinh. P4y kinh.

Hién nay con c6 kinh hjén vi hai dng ngam, hay kinh hién vi soi ndi, kinh hién vi nén
den, kinh hién vi trong phéan cau tao hién dai va phu hop véi muc dich st dung.
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3.Kinh hién vi di¢n tir

TAt ca cac bd phan duoc dit trong mét try kinh va tao chan khong béng modt bom hat.
Trong chan khong, hoat dong cua dién tir khong bi can tro.

Céc dién tir ban xuyén qua mau vat, duoc cac vat kinh va thi kinh bang tir truong 1am
tan rdng ra (phan ky), sau cung hi¢n 1én man huynh quang cé bd may chup anh dé chup khi
can.

Vi khuan 1a nhitng vi sinh vat don bao, chung c6 kich thudc thay doi tuy timg loai,
chiéu dai tur 0,2-20pm chiéu ngang 0,2-8um, vi khuan c6 hinh thai riéng dac tinh sinh hoc
riéng, mat so loai c6 kha nang gay bénh cho nguoi, dong vat va thyuc vat, mdt so c6 kha nang
tiét ra chat khang sinh (Bacillus subtillis). Pa s6 song hoai sinh trong tu nhién.

Pa s6 vi khuén c6 hinh thai x4c dinh, hinh thai nay do mang té bao quyét dinh, ca biét
mot sO loai khong c6 mang nén hinh thai khong xac dinh.

4-Ocular (R)

(Pull out to adjust interpupillary distance

: vl
Adjustable

left 1 |
eft ocular b -~ Optical head

Turret or - Optical head retaining screw
nosepiece

Stage . D

Mechanical stage

retaining scre Coarse

Iris diaphragm lever

Mechanical stage{

Lamp Housing

Power __
switch <y

Rheostat s
II. Phwong phap lam tiéu ban hién vi
2.1. Phwong phap lam tiéu bdn soi twoi (giot ép, giot treo)
~ Tiéu ban giot ép: Dung phién kinh sach da tdy m&, gio 1én phién kinh moét giot canh
khuan hay dung dich bénh pham, sau d6 day la men (14 kinh) 1€n, quan sat kinh hién vi quang
hoc.

Tiéu ban giot treo: dung phién kinh c6 héc 16m ¢ gitra, cho 1én gilta la men mot giot
canh khuan hay dung dich bénh pham, day phién kinh 1én, sau do 14t nguoc phién kinh sao
cho giot dung dich treo lo ling trong héc 16m, cho vaselin 1én canh ctia la men dé chong mat
nudc.
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Sau khi 1am tiéu ban soi tuoi, quan sat kinh hién vi quang hoc c6 thé biét dwoc hinh
thai, kich thudc, tinh chat di dong cta vi khuan, n6 cho phép budc dau phan biét, nhan dang
duoc hinh thai cta vi khuén.

2.2. Phwong phdp lam tiéu bin nhupm va soi kinh hién vi quang hoc

Khi quan sat mau vt qua kinh hién vi quang hoc, phan 16n co cdu bén trong cua vi
sinh vat co chiét suat gan bang nhau cho nén rat kh6 phan biét dugc. Pé c6 thé quan sat dé
dang hon ching ta phai nhuém mau tiéu ban.

Nhuém vi khuan quan sat du6i kinh hién vi quang hoc 13 phwong phap khong thé thiéu
duoc trong qua trinh xét nghiém vi khuan.

Phan 1én mau nhudm trong vi sinh vat la céc mudi va duoc phan Iam hai nhém: nhém
mau acid gobm cac mudi ma ion mang mau la anion (mang di¢n tich -), va cac nhoém base cod
ion mang mau la cac cation (mang dién tich duong). Vi du: sodium™ (c6 tinh base), eosinate’
(co tinh acid).

Mau acid vi n6 mang mau hop v6i mot base (NaOH) dé cho ra mudi mau. Con mau
base vi ion mang mau co6 tic dung nhu mot base, phéi hop voi moét acid (HCI) cho ra muoi
mau.

Mot cach tong quat, mau acid phdi hop chat véi thanh phan cua té bao chit cua té bao
con mau base phoi hop (an mau) véi thanh phan cua nhan t€ bao (cé tinh acid).

M6t s6 mau thudc nhudém chi bao phil mit ngoai mau vat, dugc nhudm do qua trinh
hap thu hodc né tan hay két tua chung quanh vat dugc nhudm.

Nhudm don: 1a phuong phédp nhuém mau chi sir dung mot loai thudc nhudm, cac loai
thuéc nhudém thuong dung la methylene blue, crystal violet, fuchsin, voi nam thuong dung
dung dich Lactophenol cotton blue (nam bat mau xanh).

Nhuém Gram: phuong phap nay do Hans Christian J. Gram (1853-1938) la phuong
phap nhuém mau kép phd bién trong nghién ctru vi khuan, thuong dung dé nhuém mau cua
mot s6 chi vi khudn, ciing c6 nhimg chi khong bt mau. Phuong phap nhuém mau nay cho
phép chung ta chia vi khuan ra 1am hai nhém chinh, nhém vi khudn Gram am va nhém vi
khuan Gram duong, day 1a phuong phap quan trong trong viéc phan loai vi khuén.[1]

+Phuwong phap nhu¢m Gram

13



GRAM + GRAM -

© & dinh TR
_rystal
@ Violet

- l

@ Tav man

@ Fushin hoac
Satianin

Cac nrde nhudm Gram

LU

PAu tién ¢ dinh tiéu ban trén ngon ltra dén ¢On, nhudém mau qua 4 budc:

-Thudc dau tién 1a dung dich tim tinh thé (Crystal violet) trong khoang 1 phut. Rira
bang nudc.

-Nhudm tiép bang dung dich lugol (dung dich con Iot 1%) trong 1phut, ria lai bang
nudc.

-Phu 1én vét boi dung dich tdy mau (metanol 95% aceton 1:1) hodc con 96° trong
khoang 20 gidy dén 1 phut, rira bang nudc,

-Cubi cung nho 1én vét boi dung dich fuchsin (d6 tia) hay safranin (d6 vang) dé 1 phut
rira nudce, dé kho tu nhién sau d6 soi dudi kinh hién vi.

Nhém vi khuan Gram duong co6 dac tinh khong bi dung méi hiru co tay phirc chit mau
gitta tim tinh the va Iod. Két qua cudi cung s& bat mau tim. Nhom vi khuan Gram am bi dung
moi hitu co tiy phirc chat mau giita tim tinh thé va Iod, do d6 s& bat mau thudc nhudém bd
sung, két qua bat mau dé hong.

Bing nhiéu phuong phap k¥ thuat nhuém khic nhau nhu phuong phap nhuém don,
nhudm kép.

Nhuém tién mao: Puong kinh cta roi vi khudn rat nho nén khé quan sat duge & kinh
hién vi quang hoc. P& quan sat dugc can nhu¢m mau dic bi¢t. Nguyén tac, trudc hét phu 1én
roi mdt 16p hoa chat d€ lam cho roi to ra, hoa chat nay gitr mau nhudm. Hoa chat thuong dung
de phu lén roi c6 thé 1a tannic acid, mau nhudm c6 thé dung pararosanniline.

2.3. Phwong phap quan sat dwéi kinh hién vi dién tir

Pé quan sat dudi kinh hién vi dién tir, mau vat duoc cit 1at thanh nhiing 14t cit that
mong, bé day dudi 1 um co thé dat dén 0,02 pm, mau vat can duoc nhudm bang nhitng chat
ngan can dién tur dé tao sy twong phan cta anh trén man huynh quang. Cac hoa chat dung dé
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nhudm mau 13 basic lead citrate, hodc uranyl acetate 1%, ... Anh do kinh hién vi dién tir cung
cap co thé quan sat truc tiép, clng co thé chup nho b phén chup gan dudi man huynh quang.
Qua kinh hién vi dién tir ta c6 thé thay rd duoc cac vi cau triic bén trong ctia vi khuan.

II. HINH THAI VA KiCH THUOC CUA VI KHUAN [2]

Vi khuén (Bacteria) 14 nhitng vi sinh vit ma co thé chi gdm mot té bao, chung ¢ hinh
dang va kich thudc thay doi tuy theo tung loai, chiéu dai khodang 1-10 pm chi€u ngang
khoang 0,2 - 10 pum. Vi khuan cé hiph thai riéng, dac tinh sinh vat hoc riéng. Cau tao chua
hoan ghinh (chua c6 qhén that) mot s6 c6 kha nang gay bér}h gho nguoi, dong vat, va thyuc vat,
mot sO c6 kha nang tiét khang sinh (Bacillus subtillis) da s6 song hoai sinh trong tu nhién.

Dua vao hinh thai bén ngoai cua vi khuan, nguoi ta chia vi khuan ra lam 6 loai hinh
thai khac nhau: cau khuan, tryc khuan, cu tryc khudn, phay khuan, xoén khuén, xoan thé.

2.1. Céu khuén (Coccus)
~ Coccus, s6 nhiéu 1a cocci, tir chir Hy Lap la Kokkys (qua mong), c6 nghia 1a loai vi
khuan nay co hinh thai giong nhu qua mong.

Cau khuén 13 nhitng vi khuan c6 dang hinh cdu, tuy nhién c6 loai khong that giéng voi
hinh cau, thuong c6 hinh bau (}uc nhu 1au cau khuan Neisseria gonqhoeae, bat mau Gram am
hodc co dang hinh ngon Itra nén nhu Streptococcus pneumoniae, bat mau Gram duong. Kich
thudce cua cau khuan thay ddi trong khoang 0,5 - 1 pm (1 pm = 10 mm). Tuy theo vi tri cua
mit phang phan cat va dic tinh roi hay dinh nhau sau khi phan cit ma cau khuan dugc chia
thanh cac loai sau day:

a- Don ciu khuén (Micrococcus):
Thuong ding riéng ré tung té bao mot, da sb séng hoai sinh trong dat, nudc, khong
khi nhu: M. agillis, M. roseus, M. luteus.
b- Song cau khuin (Diplococcus)
Céu khuén duoc phan cét theo mdt mit phing xac dinh va dinh v6i nhau thanh timg
doi mdt, mat so loai c6 kha nang gdy bénh nhu 1au cau khuan gonococcus.
c-Lién cau khuin
Cau khuan phan cat b()’j mot mat phéng xac dinh va dinh véi nhau thélph m(f)tq chubi
dai. Streptococcus lactis vi khuan lén men lactic, Streptococcus pyogenes lién cau khuan sinh
mu.
Trong chi nay con c6 loai lién song cau khuén, ttc 13 song cau khuan tip trung timg
doi mot thanh chuoi dai.
Lién cau khuén c6 trong dat, nudc khong khi, ky sinh trén niém mac duong ti€u hoa,
ho6 hap ctia nguoi va dong vat, mot sd loai ¢6 kha nang gy bénh. Chleu dai cta lién cau phu

thudc vao moi truong. Trong bénh pham lién cau xép thanh chq01 ngan 6-8 don vi, trong moi
truong long 10-100 don vi, moi truong dac hinh thanh chudi ngan.
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Cac dang hinh thai can khuan

Micrococeus Staplivlococcus Diplocoecis

Sarcina

Streptococcus

d- Tt cAu khuén (Tetracoccus)

Cau khuan phan cét theo hai mit phang truc giao va sau d6 dinh v6i nhau thanh timg
nhom 4 t€ bao, tr cau khuan thuong song hoai sinh nhung ciing c6 loai gay bénh cho nguoi va
dong vat nhu Tetracoccus homari.

e- Bat ciu khuén (Sarcina)

Cau khuan phan cét theo 3 mit phang truc giao va tao thanh khdi gém 8, 16 té bao.
Hoai sinh trong khong khi nhu Sarcina urea c6 kha nang phan giai ure kha manh. Sarcina
putea, Sarcina aurantica.

f- Tu cau khuin (Staphylococcus)

Phan cit theo cdc mit phang bt ky va dinh véi nhau thanh timg d4m nhu hinh chim
nho, hoai sinh hodc ky sinh géy bénh cho nguoi va gia suc, noi chung cau khuan khong co6
tién mao roi ,nép khong c6 kha néng di dong, khi nhuém mau da s6 cau khuan bét mau Gram
duong. Pa s6 song hoai sinh mt s6 gay bénh nhu Staphylococcus aureus - tu cau vang

2.2. Truc khuin (Bacillus, Bacterium)

Bacillus (nghia rong)s6 nhiéu 1a Bacilli, tiéng La Tinh nghia 1a que ngan.

Bacterium (nghia hep) s6 nhiéu 1a Bacteriae tix chir Hy lap 1a Bakterion: que ngan.

Tryc khuan 14 tén chung dé chi nhitng vi khuin c6 dang hinh que, hinh gy, kich thuéc
cua vi khuan khoang 0,5-1 x 1-4pm, c6 nhiing chi thuong gép nhu:
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Bacillus antliracts

Baotore me
a- Bacillus (Bac)

La truc khuan Gram duong, song yém khi tuy tién, sinh nha bao, chiéu ngang cta nha
bao khong vuot qua chidu ngang cua té bao vi khuan, do d6 khi vi khuin mang nha bao van
khong thay ddi hinh dang. Vi du: Truc khuan gy bénh nhiét than Bacillus anthracis, truc
khuén co kho Bacillus subtillis. Bacillus subtillis 1a mot tryc khuén c6 loi trong hé vi khuan
duong rudt, chung uc ché su phat trién cac vi sinh vét c6 hai dbi véi duong tiéu hoa.

b- Bacterium
La tryc khudn Gram 4m, song hiéu khi tuy tién khong sinh nha bao, thuong c6 tién
mao & xung quanh than, cd nhi€u loai Bacterium gy bénh cho ngudi va gia stic nhu,
Salmonella, Escherichia, Shigella, Proteus.
c- Clostridium

La tryc khudn Gram dwong, hinh gy hai dau tron kich thudc khoang 0,4 -1 x 3 - 8 p
m, sinh nha bao, chiéu ngang ctia nha bao thudng 16n hon chiéu ngang cua té bao vi khuan,
nén khi mang nha bao vi khuan bi bién d6i hinh dang nhu hinh thoi, hinh vot, hinh dui trong.

Clostridium 14 loai vi khuan ky khi bét budc, c6 nhiéu loai gay bénh cho ngudi va gia
stc nhu: Clostridium tetani, Clostridium chauvoei (ung khi than), Clostridium pasteurianum
(vi khuén c6 dinh nito). Clostridium tetani nha bao c6 trong dat va nhimng noi 4m w6t do ban,
nha bao tdn tai rat 1au, néu chung xam nhap vao vét thuong s€ phat trién, sinh doc td than kinh
gdy co cimg goi 1 bénh ubn van.

Nha bao

Bacillis

antliracis Nha bae Clostridinem

d-Corynebacterium
Vi khuan khong sinh nha bao, c6 hinh dang va kich thudc thay doi kha nhiéu tiy timg
giong, khi nhuom mau vi khuan thuong tao thanh cac doan nho bat mau khac nhau vi du:
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Corynebacterium diphtheriae (gdy bénh bach hau) bit mau hai dau hinh qua ta,
Erysipelothrix rhusiopathiae gay bénh dong dau lon, gay viém da va t6 chtrc dudi da.
2.3. Céu truc khuén (Cocco-Bacillus)

La nhitng vi khuan trung gian gitra cau khuan va truc khuan, vi khuan c6 hinh bau
duc, hinh trimg, kich thuéc khoang 0,25-0,3 x 0,4 -1,5 pm. Mot sO bat mau tap trung & hai
dau (vi khuan ludng cuc). Vi dy: vi khuan gy bénh tu huyét trung: Pasteurella. Vi khuan giy
sy thai truyén nhidém Brucella.

2.4. Phay Khuin (Vibrio)

La tén chung dé chi nhing vi khuan hinh que uén cong 1én, c6 hinh gidng hinh déu
phay, hinh lu6i liém, dimg riéng 1€ hay nbi v6i nhau thanh hinh chit S hay s6 8, ¢6 tién mao.
Phan 16n séng hoai sinh, c6 mot s6 loai gay bénh nhu Vibrio cholerae.

2.5. Xoin thé (Spirillum)

La nhém vi khuan Gram 4m hiéu khi hodc vi hiéu khi, di dong, c6 dang Xoan X04n
khuan gy bénh thudc chi Campylobacter. Trudc day Campylobacter dugc xép vao chi
Vibrio vé sau chung dugc xEp vao nhom Spirillum vi cac vi khuan nay khac biét vo1 nhom
phay khuan nho s6 vong xoan ddy du. Vé hinh thai xoan thé khic véi nhém xodn khuan
(Spirochaeta) do sb vong xoan it hon, vong xodn cia xoan thé khong lam cho dudng kinh co
thé tang 1én, xoan thé khong c6 cdu tric soi truc chu chat va 16p bao ngoai, vach té bao cliing
va di dong manh nho ¢6 16ng roi & cyc té bao.

Campylobacter 1a nhitng vi khuan Gram am, c6 dang chit S hay dau phay, c6 mot 1ong
roi & mdt cuc hodc hai cyc, di dong theo kiéu van nit chai, kich thuéc 0.2-0.8 x 0.5 —5.0 Hm
nhung d6i khi c6 dang cau khuan, thong thudong khong co giap mo, tuy co khi C. jejuni lai
thdy c6 giap mo.

2.6. Xodn khuén (Spirochaeta)

Céu trac co ban cia xodn khuén 1a mang té bao chét ctia té bao kéo dai dugc boc trong
mot mang phirc hop bén ngoai vach té bao tao thanh dng té bao chat phia ngoai dugc bao boc
boi 16p vo ngoai hay 16p bao nhay. Khoang khong gian gitra mang té bao chat va 16p vd ngoai
nay duoc goi la khong gian chu chat. C6 tién mao xudt phat tir hai cuc té bao, nhing soi tién
mao ndy hudng vao giira té bao. Bit mau Gram am, nhung thuong khé bit mau nén dé quan
sat xodn khuan thuong st dung cac phuong phap nhuém nhidm bac, hodc quan sat tiéu ban
song dudi kinh hién vi nén den.

Xoén khuan di dong udn khuce, van xodn, udn lugn, sinh san bﬁng cach phan chét theo
chiéu ngang.

Leptospira canicola theo nudc va thirc an vao mau, gan, than gay loan chiric nang cua
cac co quan ndy din dén xuat huyét va vang da.

Diém so sanh Xoan thé Xoan khuan
S6 vong xodn S6 vong xoan it hon S6 vong xoan 16n hon 2
Dac diém vong Khong lam cho duodng Lam cho duong kinh co thé tang
x0dn kinh co thé tang 1én 1én
Nhuom Gram Am Gram am, kho bat mau, nhudm
nhiém bac
Long roi 0 mot cuc hodc ¢ hai Xuat phat tu hai cuc t€¢ bao hudng
cuc vao gitra
Di dong Nho 16ng roi & cuc té Di ddng udn khiic, van xoan, uon
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bao lvon

Céu tric Khong co cdu tric soi Co céu tric soi truc chu chat va 16p
truc chu chat va 16p bao ngoai | bao ngoai, mang t€ bao chat kéo dai
C6 vach té bao cimg Khoéng c6 vach cung, chi la 16p
mang hay bao nhay

2.7. Mot s6 nhom vi khuan dac biét
2.7.1. Xa khuén [3]

La nhém vi sinh vat don bao, dang soi hinh tia phong xa, c6 kich thude va cAu truc
tuong tu nhu t€ bao vi khuan thong thuong, da s6 song hiéu khi trong dat, gram duong.

Xa khuan c6 két cau té bao dang soi-khuén ty, c6 dudng kinh trong khoang 1-1.5 .
Nuoi cay trén moi truong dac co thé phan biét dugce ba loai khuan ty:

-Khuan ty co chat (an sdu vao trong moi trudong 1am nhiém vu hip thu chit dinh dudng)
con goi 1a khuan ty dinh dudng.

-Khuan ty trén co chét phat trién trén bé mat moi trudng

-Khuan ty khi sinh moc 16 ra khoi bé mat méi truong. Doi khi khuan ty khong c6 khuan
ty co chat hdc khuan ty khi sinh. Khuén ty co chat hodc khi sinh thudng phan hoa thanh cac
canh bao ti (sinh ra cac bao tir theo ki€u két doan va cat khuc) va ching tao thanh khuan lac
cua xa khuan.

-Khuén lac xa khuén rin chic, bé mat xu xi, co dang nhan. Dang voi, dang nhung to
hay dang mang xo. Khuan lac xa khuan thuong c6 dang phong xa hay dang dong tdm duong
kinh 0.5-10 Q.

-Khuén lac xa khuén thuong c6 mau sdc rat dep: tréng, do, vang, nau, xanh, héng
tim,...day la tiéu chi quan trong trong dinh tén xa khuan.

Xa khudn phén bo réng rdi trong tw nhién va c6 vai tro quan trong vé nhiéu mit:

+Tham gia vao qua trinh phan giai manh cac hop chat hitu co ké ca cac chét phic tap
nhu celluose, kitin, keratin, pectin, linhin,...trong dat bun do dé lam ting dJ phi cua dat va
g0p phan lam can bang cac thanh phan vt chat trong tu nhién.

+Hau hét cac xa khuan thudc chi Actinomyces c¢6 kha nang sinh khang sinh, nhiéu
khang sinh quan trong hién nay dugc chiét suat tir xa khuan nhu: tetraciclin, streptomycin,

chloramphenicol (chat nay hién nay thi y cam st dung),..mot s6 khang sinh san xuét tir xa
khuan c6 tac dung diét con trung hay tuyén tring,...

+Mot s6 xa khuén c6 kha nang tong hop manh cac chét sinh hoc nhu vitamin nhém B,
mot sO acid hitu co hay cac enzyme nhu proteaza, ammylaza, kitinaza,...

+Mot s6 xa khuan c6 thé gdy hai cho cac vi sinh vat trong dat do no tiét doc td
phytotoxin. Mot s6 c6 kha nang gay bénh cho nguoi, gia suc dugc goi chung la bénh
Actinomycose.

2.7.2. Mycoplasma va dang L cta vi khudn
~ Nam 17898, Nocar va Roux (Phép) di phét hién thdy Mycoplasma trong bénh viém
phoi-mang phoi nén dugc dat tén la P.P.O (Pleuro pneumonia organisme), nhung sau da phan
lap thdy cac dang tuong tu trong co thé dé, ciru, cho,,... nén goi chung la nhém P.P.L.O
(Pleuro pneumonia like organisme nhom vi sinh vat giong loai gay nén bénh viém mang phdi-
phoi).
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Hinh thai: do chua ¢ vo té bao nén c6 hinh thai d& bién doi nhu hinh hat nhé riéng 18
hay két thanh do6i hinh chudi ngan, hinh ovan, hinh vong khuyén, hinh s¢i hay hinh sao.

Kich thudc nho bé 0.1pum nhod hon vi khuan hang chuc 1an. Nhiéu Mycoplasma chi
chura khoang 1.200 dai phan tir protein.

Céu tao té bao chua hoan chinh, chua c6 vo té bao chi c6 mang nguyén sinh chat.
Trong té bao c6 chira cac hat ribosom va s¢i nhan (thé nhan-nucleoid).

 Vibrio

ik

Myeoplasma

Mot s6 dic diém chinh ctia Mycoplasma

-Sinh san khong theo phu’ong phap phan cit do khong c6 mezosome ma bang cach
tuong tu nhu nay chdi hoidc phan cit cac dau soi thanh cac thé hinh cau méi.

-Khé bt mau thudc nhudém thong thudng, phai dung thudc nhuém Gemsa 1a nhom
Gram am.

-Song hiéu khi hodc yém khi tuy tién, thich hop ¢ nhiét do 37°C va pH 7-8.

-Phat trién t6t & moi trudng phoi ga, c6 thé phat trién trén moi trudng nhan tao chira
hemoglobin, huyét thanh hay xistein.

Mpycoplasma bi ti€u diét ¢ nhiét do 45-55°C trong 15 pht. Chung rat man cam voi su
kho can, tia tir ngoai va nhitng chat sat trung nhung lai khong man cdm véi Sunfonamit va
penicillin, khang sinh trc ché Mycoplasma nhu Clotetracillin, Streptomycin va oxitetracillin.

Mycoplasma phén bd rong trong tu nhién, nhiéu loai c6 thé gay bénh cho ngudi va gia
suc. Gan day con thay Mycoplasma gy bénh cho cdy trong nhu Spiroplasma citri gy bénh
héo vang & cam, chanh. Cac cé thé tir mot khuan lac c6 hinh thai rat khac nhau.

Dang L cta vi khudn hinh thanh khi té bao bi mat vach c¢6 dinh bén ngoai do dot bién
trong phong thi nghi¢m.

2.7.3. Rickettsia [5]

. Rickettsia ,lé nhom vi siph vat nho bé (kich thudc nhd hon vi khuén, 16n hon virus), 9(’)
nhi€u hinh thai, song ky sinh bat budc, dugc nha khoa hoc My H.T. Rickettsia phat hi¢n thay
nam 1909 trong mau ngudi mac bénh sot phat ban.

Hinh thai: hinh que ngan, hinh ciu, hinh que dai hay hinh soi, kich thudc 0.3-5pm.

Céu tao: Rickettsia c6 thanh té bio, mang nguyén sinh chat, té bao chit va thé trung
tam hinh soi (thé nhan). Thanh phan hoa hoc cua té bao 30% protein, lipid trung tinh,
photpholipid va hydrat carbon, acid nucleic (ADN va ARN ) va mot s6 enzyme nén c6 thé
thyc hién mét s6 qua trinh duong phén nhung do khéng du men can t,hlet dé thuc hién qua
trinh sinh tong hop protein va dudong phan nén Rickettsia phai ky sinh bat budc.

Mot sé dic diém co ban caa Rickettsia

-Ky sinh tuyét ddi, phat trién tot trén moi truong phoi ga, chudt lang, nhau thai, tho.

20



-Té bao khong di dong.

-Khé bit mau thubc nhuom, phai dung phuong phap nhuém dic biét nhu
Giemsa,...Rickettsia bat mau Gram am.

-Sinh san bang phuong phap phan cit gibng nhu vi khuan

, -bé khang yéu véi nhiét do cao, 80°C chét sau 1 phit, man cam voi su kho han va cac
chat sat trung.

-Gay bénh sdt phat ban Rickettsia prowazekii va sbt hodi quy Coxiella burnetii.

Trén day 1a nhimg hinh dang vi khuan thuong gép, ngoai ra trong tu nhién con gap cac
hinh dang vi khuan nhu: hinh khéi vudng, khdi tam giac, khéi hinh sao. Chi Beggiatoa
saprospira c¢6 t& bao nbi dai thanh hinh soi. Chi Caryophanon c6 té bao hinh dia xép chdng
1én nhau nhu mdt xau cac dong xu.

I1I. CAU TAO CUA TE BAO VI KHUAN [4]
Chu tao té bao vi khuin Chromosome (Nhidm sie the)

Pl {15 ng nhung) }\ :ﬂ ilﬁ o
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Plasmid ., . " . / Cellwally Wyl té& bao )
Té hao chat/

Cell membrans {Ming té bio chiit)

Cau truc cua té€ bao vi khuan khac véi t€ bao cua vi sinh vat khac. Dua vao cau trac co
thé thay dugc sy khac nhau gitra t€ bao vi khuan va té bao dong thuc vat theo bang sau:
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TT Té bdao déng vit va thuc vit Té bao vi khuin
C6 mang nhan Kliong;(; martg 14 hinh
Nhan Nhiéu nhiém sic thé hinh que tron Mot nhiem sac the hin
€6 bo mdy phan bao Khong c6 phan bao
Thuong c6 lwéi ndi bao Khong c6 Iudi ndi bao
C6 ty thé Khong c¢6 ty lap thé c6
(Mesosom )
én Ns%ﬁll Déi khi ¢6 luce lap Khoéng c6 luc lap
chét Chuyén ddng dong nodi bao Khéng chuyén dong dong
noi bao
Ribosom 80S gin vao ludi ndi 70'S trong bao quan
chat. 70S gan lu6i ndi chat
Cac
phan tor Khong c6 glycopeptit mang Co glycopeptit mang
nho

3.1. Thanh té bao (Cell wall)
Thanh té bao con goi la vach té bao, chiém 10-40% trong lugng kho cta té bao, do day

thanh té bao vi khuan Gram am 13 10nm Gram duong 13 14-18nm. Thanh té bao 1a 16p cdu
triic ngoai cung, c6 do ran chic nhit dinh dé duy tri hinh dang té bao, co kha nang bao vé té
bao d6i v6i mot sd diéu kién bat loi. Nong do6 dudng mudi bén trong té bao thudng cao hon
bén ngoai té bao (ap suat thim thau trong duong véi dung dich glucose 10-20%) do d6 té bao
hép thu kha nhiéu nudc tir bén ngoai vao. Néu khong c6 thanh té bao viing chic thi té bao s&
bi pha v&. Khi thyc hién co nguyén sinh rdi quan sat dudi kinh hién vi, thiy r& 16p thanh té
bao. Quan sat dudi kinh hién vi dién tir thay rd hon.

Thanh t€ bao vi khuan G va G* ¢6 su sai khac vé thanh phan cau tao nhu sau:

. Ty 18 % dbi véi khdi luong kho cia thanh té bao vi khuan
Thanh phan
G" G
Peptidogly
can 30-95 5-20
Acid Cao 0
teicoic Hau nhu khong 20
Lipid O hoac it Cao
Protein

Vi khudn Gram dwong c6 thanh phan ciu tao co ban 13 pepidoglycan (PG) hodc con
goi 1a glucopeptit, murein,...chiém 95 % trong lugng khé cia thanh, tao ra mot mang polime
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x6p, khong hoa tan va rit bén vimg, bao quanh té bao thanh mang ludi. Céu tric cia PG gdm
3 thanh phan:

Cén tao mang € bao vi khuin Gram dugng

Lipoteichoic acid

Teichoic acid

Peptidoglvean

Khdong gian — P

clha char

Ivfang & bao chart

N. acetylglucozamin, N. acetylmuramic va galactozamin. Thanh té bao vi khuan Gram
duong chira PG day du 4 16p (chi€ém >50% trong luong kho cua thanh). Ngoai ra con thay
thanh phan acid teichoic (1a cac polime cua glycerol va ribitol photphat), gan v6i PG hay
mang t¢ bao.

Vi khudn Gram ém

Viéch vi khuan Gram 4m gdm mot mang ngoai va mot khoang chu chat chtra 1-2 16p
PG (chiém 5-10%) trong lwong kho vach, giita 16p PG va mang ngoai c6 cau ndi lipoprotein.
Ngoai ra & mang ngoai con ¢ thanh phan lipopolysaccharit (LPS) va cac protein. LPS chiém
1-50% trong lwong kho cua vach. Phan lipd cua LPS 14 ndi doc td (gay sbt, tiéu chay, phd hiy
hong cau)
Cau tao hai 1dp mang cia vi khuan Gram am

Porin

lipoprotein

Lipopolysaccharide

a‘h 1.'.,..
m Ivfang ngodi
.....
o

Khouﬁ gian chu

%%R%% -
%  chat va PG

Iang te

bao char

Trong nhitng truong hop sau ddy c6 thé khong quan sat thiy sy ¢ mit cta thanh té
bao:
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Thé nguyén sinh (Protoplast): Sau khi dung lysozyme dé pha v& thanh té bao hoic
dung penicillin trc ché su tong hop thanh té bao c6 thé chi tao ra nhing té bao chi duoc bao
boc boi mang té bao chat. Thuong gip ¢ vi khuan G ™.

Thé cau (t bao tran, sphaeroplast): 1a thé nguyén sinh chi con s6t lai mot phan thanh
té bao, thudong chi gap & vi khuan G-

Vi khuan dang L: Nam 1935 Vién nghién ctru du phong Lister & Anh phét hién ra mot
dang dot bién khong c6 thanh t€ bao & truc khuan Streptobacillus moniliformis. T€ bao cua
chiing phinh to 1én va rat man cam v6i dp suat tham thau. Nhicu vi khuan G 'va G" déu c6 thé
hinh thanh dang L. Trudc day nguoi ta hay nham lan thé nguyén sinh va thé cau véi dang L.
Hién nay ta chi coi dang L 1a chung vi khuén khong ¢6 thanh t€ bao dugc sinh ra do dot bién
trong phong thi nghiém va c6 thé mang tinh di truyén 6n dinh.

Mycoplasma: Mot dang vi khuan khong c6 thanh té bao duoc sinh ra trong qua trinh
tién hoa lau dai cua tu nhién.

Thé nguyén sinh va thé cau c6 dic .diém chung 1a khong c6 thanh té bao, t& bao trd
nén cd hinh cau, rat man cam vai ap suat tham thau, c6 thé c6 tién mao, nhung khong di dong
duoc, khong man cdm vdi thyc khuan the, khong phan bao duorc,...

Thanh té bao c6 cac chirc ning chu yéu sau:

-Duy tri hinh dang cua té bao

-Duy tri ap suit thdm thdu bén trong té bao

- HOb tro su chuyén dong cua tién mao

- Gitip té bao dé khang vdi cac luc tac dong bén ngoai

- Can thiét cho qua trinh phén cit binh thuong cta té bao

- biéu tiét sy xam nhap cua mot s6 chét, ngan can su that thoat cac enzyme, sy Xxam
nhdp cua cac chat hoa hoc hodc enzyme tir bén ngoai gy hai té bao, nhu mudi mat, enzyme
ti€u hoa, lysozim, chat khang sinh.

- (6 lién quan mat th1et dén tinh khang nguyén, cua vi khuan gay bénh, dic biét lién
quan dén ndi doc t cua vi khudn Gram 4m.

- Co vai tro trong viéc bat mau thudc nhudém khi nhudém Gram.

3.2. Mang té bao chit [6]

Mang té bao chit con dugc goi 1a mang té bao hay mang chit (Cytoplasmic
membrane), viét tat 1a CM, day khoang 7-8 nm.

C6 cdu tao 3 16p: hai 16p phan tir protein (chiém hon 50% trong luong kho ctia mang
va 10-20% protein t& bao) va mdt 16p kép photpholipit (20-3% trong lugng kho clia mang)
nam ¢ gitra, 70-90% lipid cua t€ bao tap trung & photpholipit cia mang. Su phan bo protein va
photpholipit & mang nguyén sinh chat khac nhau ¢ tung vung. Sy phan bd do tao nén céac 10
hong trén mang thuan 191 cho su van chuyén.

Protein ctia mang gdm c6 hai dang: protein cdu triicva enzyme.

Enzyme gdm c6: permeaza van chuyén cac chit vao té bao va cac enzyme téng hop
cac chat murein, photpholipit, LPS,...

Hai 16p phosphor lipid (PL), chiém khoang 30-40% khdi lwong va cac protein nim
phia trong, phia ngoai hay xuyén qua mang chiém 60-70% khoi lugng. Moi phan tir PL chtra
mot dau tich dién hay phan cuc (dau phosphate) va mdt dudi khong tich dién hay khong phan
cuc (hydrat carbon). Pau phosphate con goi la dau hau nudc, con dau hidratcarbon con goi la
dau ky nudce. Hai 16p phan tr PL mét 16p cd goc phosphat quay vao trong mot 16p c6 goc
phosphat quay ra ngoai mang lam mang hoa léng va cho phép cac protein di dong tu do. Sy
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hoa long dong hoc nay can thiét cho cac chic ning cua mang. Cach sip xép cia PL nhu vay
€01 1a mo hinh kham long.

Hau hét mang té bao chit cua vi khuan khong chira cac sterol, nhu cholesterol, do do
khong cting nhu mang CM cua cac té bao c6 nhan that. Mycoplasma 1a nhom vi khuan nhan
that khong co6 thanh t€ bao. CM c¢6 chura sterol do do kha viing chac.

CM Ia hang rao dbi véi cac phan tir tan trong nude va cé tinh chon loc hon so voi
thanh té bao. Tuy viy CM c6 chira cac protein dac biét goi la permease, chung co thé van
chuyen cac phan tir nhé vao té bao theo co ché thu dong khong can ning luong hay chu dong,
can nang luong.

) CM o té bao vi khu'?i,n 1a vi tri 1am nhiém vu hé hap (twong tw nhur mang trong c6 dang
gap khuc ¢ ty thé cua cac t€ bao nhan that). CM c6 chira cac protein cua chuoi h6 hap va cac
enzyme tong hop ATP. Céc vi khuan luu huynh mau tia con chira b may quang hop.

O CM ta gip cac enzyme tham gia tong hop lipid mang, PG, acid teicoic, LPS, va con
gap cac polysaccarit don gian.

CM con chira cac vi tri gain voi nhiém sdc thé va plasmid dong vai trd quan trong trong
viéc phan phoi cac yeu to di truyén vao céc t€ bao con.

~ O nhiéu vi khuan, nhat 13 vi khuan G', CM x4m nhdp vao t€ bao chét va tao thanh céc
hé thong ong goi 1a Mesosom. Mesosom nam gan CM hay dam sau vao trong té bao chat.

Su _ygép khuc cua CM vao bén trong chi gap & mot s6 nhom vi k}luén quang hop hay
cé}c vi khuan c¢6 hoat tinh h6 hap cao chang han nhu’quotobacter, vi khuan nitrate hoé. Do co6
gap khiic ma dién tich CM tang 1én mot cach dang k&, thich ing duoc hoat dong ho hap quang
hop ¢ cac nhom vi khuan nay.

Nhin chung CM c6 cac chiic ndng sau

-Duy tri ap suat thdm thau té bao.
7 -Khéng ch@; s van chuyén, trao ddi ra vao té bao cua cac chit dinh dudng, cic san
pham trao doi chat.

-Duy tri mot 4p suat tham thau binh thudng bén trong té bao.

-La noi sinh téng hop mot sé thanh phan cua té bao nhu vach, giap mé, do trong mang
c6 chlra enzyme va ribosom.

-La noi tién hanh cac qua trinh photphoril oxy hoa va photphoril quang hop.

-La noi tong hop nhiéu loai enzyme.

-Cung cép niang luong cho hoat dong cua tién mao

-Cé quan hé dén su phan chia té bao.

3.3. Té bao chit (Cytoplasm)

‘ Té bao chat toan bo phan ném trong mang té bao trir nhén. Day la ving dich ‘ghé dang
keo dong nhat khi t€ bao non va co6 cau truc 16n nhon khi té bao gia. Nguyén sinh chat c6 hai
bd phén chinh:

Co chét twong bao: chu yéu chira cac enzyme.

Céc co quan con: mesosom, ribosom, khong bao, hat sdc t6, chat dy trix.

3.3.1. Mesosom

La thé hinh cau giéng nhu cai bong bong, mesosom c6 dudng kinh khoang 250nm,
gdm nhiéu 16p bén chat voi nhau, nam sat vach té bao chi xuét hién khi té bao phén chia. Hinh
thanh vach ngan té bao trong phan bao va 1a trung tim ho hép cia té bao vi khuan hiéu khi.

Trong mesosom c¢d nhi€u hé thong men van chuyén dién tu.
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3.3.2. Ribosom
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Ribosom c6 dudng kinh 15-20nm, hang s6 ling 70S (tiéu thé 16n 50S va tiéu thé nho
30S). Ribosom chtra 40-60% ARN va 35-60% protein va mot it lipid, mot s6 men nhu
ribonucleaza,... va mot it chit khoang. Mdi té bao chtra khoang 10.000 ribosom chiém 40%
trong luong kho té bao, khi dang phat trién manh c6 thé tang dén 15.000 ribosom (E. coli).

Phan protein cta ribosom lam thanh mot mang luéi bao quanh phan ARN. Trong té
bao vi khuan phan 16n ribosom nam tu do trong té bao chat, phan it bam trén mang nguyén
sinh chat.

Ribosom 14 trung tdm tong hop protein ciia t& bao. Nhung khong phai moi ribosom
déu c6 kha ning tham gia vao qua trinh nay. S6 ribosom tham gia vao qua trinh nay chiém
khoang 5-10% va duoc lién két v6i nhau goi 1a polisom hay polyribosom. Su lién két nay thuc
hién dugc nhd mARN. Cac ribosom tir do gin vao mot dau cia mARN, duoc hoat hoa va
chuyén dich doc theo sgi mARN nay. Chudi polypeptid lién két v6i ribosom duoc dai dan ra,
do tuan ty dugc lip thém cac acid amin mai. Khi doc xong mot soi mARN va giai phong ra
mdt chudi polypeptid méi thi ribosom lai tach khoi dau cudi ciia tap hop, sau d6 tham gia vao
mot mARN khéc.

3.3.3. Cac hat du trix

Trong nguyén sinh chat thiy xuat hién cac hat c6 hinh dang, kich thudc va thanh phan
héa hoc khac nhau. Sy xuat hién cia cac hat nay khong thuong xuyén, phu thudc vao diéu
kién moi truong va giai doan phat trién cta t& bao, d6 1a cac hat du trit hat vai khong phai la
cac co quan con nhu ribosom, mesosom,...Chiing ¢6 hinh dang va kich thudc khac nhau va su
c6 mat cua chung khong on dinh, phu thudc vao diéu kién ngoai canh. Nhiéu loai hat dugc vi
sinh vét str dung nhu cac chét dy trir. Chiing thudng dugc hinh thanh khi té bao tong hop thira
cac chat d6 va duoc sir dung khi thiéu thirc an.

Cac hat hydrat carbon: cac hat nay chira tinh bot hodc glycogen hodc cac chét tuong tu
nam trong té bao chat nhu nhimng chat dy trit. Khi thiéu thirc dn vi khuan s& 1ay cac hat nay
lam nguon nang lugng hodc nguodn thirc an carbon.

Hat volutin: ddy 1a cac chat di nhidm sic (bt mau do khi nhuém xanh metylen trong
khi t& bao chit bit mau xanh). Trix mot sé vi khuan (nhu Corynebachacterium,
Mycobacterium,...) thuong xuyén chira cac hat volutin ¢ giai doan sinh truéng cudi, con thong
thuong vi sinh vat chi chtra hat volutin trong diéu kién dinh dudng bét thuong (thiéu chét nao
d6). Volutin 1a mot phtic chat, ciu tao boi polyphosphat, lipoprotein, ARN va Mg*2. Trong sd
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cac hat volutin ¢6 thé ¢6 1a giot ma, xuét hién nhiéu khi nuoi céy vi khuén trén méi truong
chtra nhiéu duong, glycerin hoac cac hop chat carbon dé dong hoa khac.

Giot luu huynh: Mot s6 vi khuan wu luu huynh, c6 chira thudng xuyén céc giot luu
huynh trong té bao, do két qua oxy hoa H,S sinh ra. Giot lvu huynh dugc dung lam ngudn
nang lugng khi da stir dung hét H,S ctia moéi truong xung quanh.

H.S + 1/20,~ S + H,0 + Q1
2S + 30, + H,0 — 2H,S0, + Q2

Tinh thé diét con trung: Trong mot vai vi khuan c6 thé chira thém mot tinh thé dic biét.
Vi khuan Bacillus thuringiensis hoac B. dendrolimus,... Cac tinh thé dic biét nay co kha ning
giét hai mot s6 con trung pha hoai mua mang. Hién nay, nguoi ta s dung cac vi khuan nay
trong cong tac bao vé thyuc vat dé chdng lai mot sO sau trong néng nghiép. Vi du san phiam BT
tte 1a vi khudn B. thuringiensis c6 kha niang giét sau to trén cai bap.

Khong bao khi: Cac vi khuan quang hop thiy sinh khéng c6 tién mao, chira cac khong
bao khi trong té bao chat. Chung dugc bao boc boi mot 16p mang protein day khoang 2 nm,
khéng bao khi dong vai tro diéu tiét ty trong dé té bao ndi 1én nhiing tang nude thich hop.
Thuong gip & cac chi vi khuan nhu Halobacterium, Penlodictyon, Rhodopseudomonas, cac
chi vi khuan lam nhu: Anabaena.

3.4. Thé nhén (nuclear body)

Nhan 1a mot cau tric ADN kép, xodn lai khép kin thanh hinh cau, hinh que, hinh qua
ta hay hinh chir V. Nhan tiép xuc truc tiép véi nguyén sinh chat, lién két v6i protein
HU(twong ty histon) vfa gin vao mang t& bao. Nhan phan chia don gian béng cach thit lai
khong c6 sy gian phan boi vi nhan vi khuén 12 mot nhlem sic thé duy nhét. Té bao vi khuan &
thoi ky 6n dinh chi c6 mot nhan nhung trong qué trinh tién phan bao thi co tir 2 - 4 nhén.

Thé nhan 13 nhan nguyén thuy chua c6 mang nhan, dac trung cho cac co thé thudc gioi
Monera (hay Prokaryota). Thé nhan con goi 1a vung nhan, thé giéng nhan, khi nhuém bang
thude thir Feulgen hodc Shiff co thé quan sat thiy thé nhan c6 hinh dang bét dinh, bat mau
tim. Thé nhan cta vi khuén 1a mot nhiém séc thé duy nhét ciu tao boi mot soi ADN xoin kép,
rt dai va cudn lai thanh hinh vong tron. Nhén té bao vi khuan khong phan hoa thanh khéi rd
rét con gin véi méng té bao chat. Nhu vy, phﬁn 16n cac t& bao cua cac vi sinh vat c6 nhan
nguyén thiy 13 té bao don bdi. NST cua vi khuan c6 chiéu dai thay doi trong khoang 0,25-3p
m va chira 6,6- 13x1060ap base nito, sO lugng hé gen cua vi khuan thay ddi tiry thudc vao diéu
kién nuoi cdy. Khi nuoi cdy tinh té bao E. coli chira 1-4 genom (bd gen).

Trong NST vi khuan ngoai ADN con c6 protein va ARN. Phan 16n protein dé cau tao
nén enzyme ARN-polymeraza. Phan tir ADN 1a nhiing chudi xoén kép, khép vong dinh véi
ARN ¢ gitta dau mat ciia nhiéu bui khac nhau.

Ngoai NST, nhiéu vi khuan con chira ADN ngoai NST, déy ciing 1a nhitng soi ADN
kép, dang vong kin, c6 kha nang sao chép doc 1ap goi 1a plasmid.

Thé nhan chira dyng thong tin di truyén ctia vi khuan.

Thudc nhudém Shiff (nhuém ADN): Fucsin base 1g hoa vao 20ml nude cit soi, lic dun
cho s6i trong 5 phut. Lam ngudi 50°C loc, cho thém 20 ml HCI IN va dé ngudi 20°C. Sau d6
thém 1g Metabisulfite Natri (hodc Kali) cat vao chd tbi. Sau 24 gid cho vao 2g than hoat tinh,
lic déu, loc cat chd t6i 0-4°C. Trudc khi dung nén 1am 4m, dé nhiét 6 phong. Thudc nhudom
Shiff khong mau hodc vang sang. Dé lau thi duc, khong dung dugc.
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3.5. Bao nhdy (capsula)

Mot s loai vi khuan bén ngoai thanh té bao con c6 chira mot 16p bao nhay hay con
goi la 16p giap mo (vo nhay). Po 1a mot 16p vat chat dang keo, c6 do day bat dinh.

V6 nhdy c6 hai loai, vé nhiy 16n va vo nhay nho. Vo nhay 16n c6 chiéu day 16n hon
0,2 pum nén thay dugc dudi kinh hién vi quang hoc. Con vé nhay nho c6 chiéu day dudi 0,2 p
m, chi quan sat dugc qua kinh hién vi di¢n tu.

Mot s6 vi khuan khong c6 vo nhay nhung duoc bao phit boi mot 16p dich nhay khong
gi61 han xac dinh va khong c6 cau tric 0 rang. Vi du: Chi Xanthomonas.

Mot sd vi khuan vo 1a 16p chat nhay lién két yéu, 16p chét nhdy nay c6 khi co kich
thudc rat 16n so voi kich thudce t€ bao, vi du Leucorostoc mesenteroides trong hai sam.

Mot s6 khéc 16p vo nhay co lién két vimg chéc, dinh sat vao vach té bao, trong trudng
hop nay, vé nhay dugc goi la gidp md, cd kich thudc mong (Microcapsula) hay day
(Macrocapsula). Trong di€u kién tu nhién ¢ cac t€ bao ky sinh bat bugc nhat thi€t xuat hién
giap mé trong co thé vat chi. Giap mo bao vé vi khuan khoti cac yéu td chong vi khuan cua co
thé vat chi. Kha nang bao vé vi khuan phu thudc chu yéu vao thanh phan hoa hoc chu yéu cua
gidp mo va do tham thau cta no.

Thanh phan hoa hoc chii yéu cua vo 1a polyglycozit (chu yéu & cau khuan) va
polypeptit (chu yéu & Bacillus). O Mycobacterium mang ngoai cau tao tir lipid dang sap. Hon
nira mang lipid nay phu té bao tir ngoai & Mycobacterium ovis, M. tuberculosis, M. bovis va
nhu dugc tham hat vao vach té bao nhu M. avium

Cong dung cua vo nhay 1a dé bao vé té bao vi khuan va 1a noi tich lily chat dinh dudng
cua vi khuan. Vi du phé cau khuan Streptococcus pneumoniae khi c6 vé nhay sé€ khong bi
bach cau thuc bao, con néu mat vé nhay s€ bi thuc bao mau le.

Nhu¢m vé nhay la phuong phap lam tiéu ban am bang cach tron vi khuan véi myc tau.

Mot s6 vi khuan, khi méi truong nudi cdy can dan chat dinh dudng vi khuan tiéu thu
dén chat dinh dudng c6 trong vé nhay, lam cho v6 nhay tiéu bién dan di.

Phan 16n thanh phan héa hoc ctia vo nhay 1a nude (98%) va polysaccarit.

Vi khuén c6 v6 nhay s& cho khuén lac tron uét, lang tron, con vi khudn khong ¢ vo
nhay hoac dich nhay s€ tao thanh khuan lac khé xu xi. Con céc 16p vi khuan c6 16p dich nhay
nhat s€ cho nhitng khuan lac nhay nhaét.

3.6. Tién mao (Flagella) va khudn mao (pilus hay fimbria)

Mot sb loai vi khudn c6 kha ning di dong mot cach chu dong nho nhitng co quan dic
biét goi la ti€n mao (flagella tir tiéng La Tinh c6 nghia 1a céi roi) hay con goi la tién mao
(tricha, trichos).

Vi khuan cé thé ¢6 tién mao hodc khong cé tién mao tuy tung chi. Tién mao la nhu’ng
soi nguyén sinh chit rat manh, rong khoang 0,01-0,05 pm, ciu tao tir cac sgi protein bén xodn
vao nhau. Cac soi protein nay khac véi protein mang va c6 tinh khang nguyén H. Trén bé mit
thanh t€ bao cac sg¢i protein nay lién két vdi cac protein khac cua vach té bao. Phan 151 cua
tién mao gan chdt voi nén vach t€ bao va mang nguyén sinh chét boi mot (¢ vi khuan Gram
duong) hodc hai (& vi khuan Gram am) doi vong nhan. Nho vong nhan nay xoay, ti€én mao
quay quanh truc ctia né va lam cho vi khuan di dong. Nguon nang lugng nay nho ATP hoac
thé nang dién hda hoc trong va ngoai mang. Nhiém vu chinh cua tién mao la gitp cho vi
khuan di dong mét cach cha dong.

Tuy theo s luong cia tién mao ngudi ta chia vi khuan thanh cac loai sau: -
Khoéng c6 tién mao (v6 mao khuan), khong di dong mot cach chu dong duoc.

- Tién mao moc ¢ dinh: mot tién mao moc & mot dinh (don mao khuén). Vi du: vi
khuan Xanthomonas campestris.
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- C6 thé 1a mot chum tién mao moc ¢ dinh (chum mao khuan). Vi du: Pseudomonas
solanacearum.

- Méi dinh ¢6 mot chum tién mao. Vi du: Spirillum volutans.
- Tién mao moc xung quanh (chu mao khuan): Vi du: Escherichiae.,...
CAu tao cla tién mao

Nho kinh hién vi dién tu, ching ta co thé quan sat duogc cAu tao cac tién mao cua vi
khuan. Tién mao xuat phat tir 16p ngoai nguyén sinh chat, phia bén trong mang nguyén sinh
chat.

Géc tién mao c6 hai hat: gbc co6 duong kinh 40 nm, ké d6 1a cac moc dé tién mao dinh
vao t€ bao vi khuan, dudong kinh ciia méc 16n hon duong kinh cua ti€én mao. Quan sat mot so
té bao vi khuan. Vi du: nhu xoan thé (Spirillum), tién mao do nhi€u s¢i nho xoan lai voi nhau.

Mudn quan sat rd tién mao duéi kinh hién vi thong thuong ching ta phai nhudm mau,
bang cach dung alcaloid (tannin) d€ dap 1én tién mao lam cho ti€én mao to ra, c6 thé thay dugc
dudi kinh hién vi.

Tbc @6 va kiéu di dong cua vi khuan khong glong nhau tuy loai va tuy vi tri cua tién
mao. Céc loai vi khudn cé tién mao moc ¢ mot dau co toc do di chuyén manh mé nhét (60
-120 pm/gidy). Nhin chung céac loai vi khuan khac di chuyén cham hon khoang 2 - 10 p
m/gidy. Vi khuan c6 tién mao & mot dau di chuyen theo mot hudng rd rét, nhung vi khuan
tién mao chu mao thi lai di chuyén theo mét kiéu quay lung tung.

Su ¢6 mat hay khong va sb luong, vi tri tién mao 1a mot yéu td dé dinh tén cua vi
khuén. Co nhleu Vi khuén giéng hét nhau vé hinh thai nhung khac nhau vé kha ning di dong
hodc vé vi tri sap xép cua tién mao.

Tuy nhién, diéu kién moi truong va thot gian nudi cdy c6 thé anh huong rat nhiéu dén
kha nang di dong cua cac loai vi khun c6 tién mao. Nhiét do cao qua hodc thap qua, pH mo1
truong, nong d6 mudi, ndng d6 dudng, su c6 mit cua chat doc, cac san pham trao doi chat cua
ban than vi khuan, tac dong cua nang lugng buc xa,... khong nhitng danh huong dén toc do di
chuyén ma con lam dinh chi han su di chuyén cia vi khuan.

Péi voi vi khuan khong c6 tién mao, trong mdi truong 1ong ching van c6 thé chuyén
dong hdn loan do hién tuong va cham khéng ngimg ctia cac phan tir vat chit trong chat long
(chuyén dong Brown).

Ngoai tién mao, mot sd vi khuan con c6 soi pili, d6 13 nhitng soi tién mao rat ngan va
manh khoang 0,3-1um, duong kinh khoang 0,01 pm va thuong cé khoang 100-400 soi trén
mot t& bao. Pili khong phai la co quan di dong ma 13 phuong tién gitp cho vi khuan bam dugc
tdt trén bé mat cua co chat. Pili con c6 thé tham gia vao qua trinh dinh dudng cta vi khuan,
gitip cho bé mit té bao hap thu chat dinh dudng 1én rat nhiéu lan.

Ngoai ra & mot s6 vi khudn c6 mot sb soi pili (nhung mao) sinh duc ¢6 nhiém vu tiép
nhén cac doan ADN tir bén ngoai vao, trong truong hop co trao d6i tin hiéu di truyén, nhat 1a
trong lac hai vi khuén tiép hop nhau. Nhung mao con 1a chd bam cho thuc khuan thé. S6
lugng nhung mao thong thudng c6 hang tram nhung nhung mao sinh duc thi chi c6 1-5 ma
thoi.

3.7. Nha bao va sw hinh thanh nha bao (spore)

Nha bao 1a mot mot két cau do sy bién ddi cua té bao sinh dudng trong mot giai doan
nao d6 cua qua trinh sinh truéng cta vi khuan. Mi té bao chi co thé tao ra mot nha bao.
Thudng gip nha bao & hai chi truc khudn Gram dwong 13 Bacillus va Clotridium. Mot sb loai
trong phay khuan (Deessulft-vibrio desulfuricans), cau khuan (Sarcina ureae), xoan khuin
(Spirillium volutans) cling c6 kha nang sinh nha bao.
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Nha bao cua Bacillus khong vuot qua chiéu ngang cia té bao vi khudn, do d6 khi vi
khuin mang nha bao van khéng thay d6i hinh dang. Vi du: Truc khuan giy bénh nhiét than
Bacillus anthracis, tryc khuén sinh chét khang sinh Bacillus subtillis.

Nha bao Clostridium chiéu ngang cua nha bao thudng 16n hon chiéu ngang cua té bao
vi khuén, nén khi mang nha bao vi khuan bj bién déi hinh dang nhu hinh thoi, hinh vot, hinh
dui tréng. Clostridium 1 loai vi khudn ky khi bt budc.

Du6i kinh hién vi dién tir, nha bao c6 nhiéu 16p mang bao boc, 16p ngoai cung goi la
16p mang ngoai cua nha bao. Ké d6 1a 16p vo cua nha bao gom nhiéu 16p, co tac dung ngin
chin sy thdm thau cia nudc va cac chat hoa tan trong nudc. Dudi d6 1a 16p mang trong va
trong cung 13 16p khdi té bao chit c6 ciu tao dong nhit.

Nha bao khong gitr nhi€ém vu sinh san nhu & cac nganh vi sinh vat khac ma chi git
chirc nang luu ton ma thoi. Nha bao ¢ kha ning luu ton tot trong nhing diéu kién kho khan
cia mdi truong séng, nha bao c6 kha nang song rat 1au. Nguoi ta phat hién c6 nha bao vi
khuan trong xac sinh vat c6 dai (1000 ndm) hodc dudi day bang ha (3000 nam) hodc trong
quing mo (250 triéu nim) dén nay van con song

Nhiét do IOQOC, nhq bao ciua mot sb loai cua Bacillug ¢6 thé chiu duoc tir 2,5-20 gio.
Nha bao cua vi khuan ¢6 thé chiu duge 100°C trong 5 ngay lién.

Mubn tiéu diét nha bao cta vi khuan phai thanh tring & 121°C trong 15-30 phut véi
nhiét do w6t hodc 165-170 °C trong 2 gid v6i nhiét do kho.

Ngoai Viéc chiu duoc I}hiét do kho cao, nha bao ¢ thé chiu dugc khd han cling nhu
tac dong cua nhiéu loai hda chat, cling nhu cac loai tia sang.

Trong HeCl, t& bao vi khuan chét ngay nhung nha bao séng dugc dén hai gio.

T.<p o
L ey T

W TRt : : x T h fa ma

MNoomi

nha bao

Caun taco nha baoc (Spore)

Qua trinh hinh thanh nha bao: Céc té bao sinh nha bao khi gip diéu kién thiéu thirc
an, hoac co tich liy cac san pham trao doi chat c6 hai s€ bat dau thyc hi¢n qua trinh hinh
thanh nha bao. V€& mat hinh thai hoc, ¢6 thé chia qua trinh hinh thanh nha bao ra lam cac giai
doan:

- Hinh thanh nhiing bui chit nhiém sic.

- Té bao bat dau phan cit khong d6i xtmg, tao ra mot viing nho goi 1a tién bao tur.

- Tién bao tir hinh thanh hai 16p mang, ting cao tinh khang birc xa.

- L6p v6 so khai hinh thanh gitta hai 16p mang caa bao tir sau khi da tich liiy nhiéu PG
va tong hop ADP, tich lity canci, tinh chiét quang cao.

- Két thic viée hinh thanh 4o nha bao.
- Két thuc viéc hinh thanh v6 nha bao. Nha bao thanh thuc, bat ddu c6 tinh khang nhiét.
- Bao nang vo ra, bao tir thoat ra ngoai.
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Nha bao dugc bao boc boi nhiéu 16p mang. Ngoai cling 13 mang ngoai. Dudi d6 1a 16p
vo, vo bao tir gdbm nhiéu 16p, khong thim nude. Dudi 16p vo 13 16p mang trong cua bao tir.
Trong cung la khdi té bao chit co ciu tao déng nhét, thanh phﬁn hoa hoc cua nha bao: nuéc
chiém 40% & dang lién két, nhidu ion Ca*, acid dipicolinic (acid nay chi c6 ¢ nha bao).

Nha bao vi khuén khi chin rt khé bat mau. Néu nhudém bang cic phuong phap nhuém
thong thuong ta khong thiy rd bao tir. D& quan sat duoc nha bao ta phai dung phuwong phap
nhudm mau dac bi¢t. Trudc tién dung acid dé xu ly, sau d6 mdi nhuém mau. Mau cia nha
bao khi d6 rat kho tdy. Dung cbn hay acid dé tdy phan con lai cua té bao roi nhuém bd sung
bang thudc nhudm thtr hai.

Nha bao cua vi khuan khéng chira chirc ning cua co quan sinh san nhu bao tir cia
sinh vat khac. Pay 1 hinh thtc sdng tiém sinh cta vi khudn. Bao tir gitip cho vi khuan vuot
qua nhiing diéu kién bét loi ctia ngoai canh. Bao tir thuong duoc sinh ra trong diéu kién kho
khan nhu thiéu thirc &n, nhiét do va pH khong thich hop, méi truong tich lily nhiéu san pham
trao d6i chat c6 hai,... Tuy nhién, vi khuan nhi¢t than, hinh thanh nha bao trong diéu kién co
loi nhét dinh: sy c6 mit ciia oxy khi quyén, nhiét do thich hop (vi vay cam md xac suc vat
chét do bénh nhiét than). Chinh vi vay nguoi ta coi nha bao la hinh thirc t6 chuc lai té bao
chat dé nang cao sirc séng cua vi khudn.

Mot sb nha bao déng vai tro truyén bénh (nhu than, ubn van, hoai thu sinh hoi, ngo
doc thure an,...). Lam v6 hoat nha bao ciia mot s6 vi khuan loai nay 1a nguyén tic dé ché ra
mot s6 vaccin.

Su néy mam cua nha bao: Qua trinh chuyén tir trang thai nghi sang té bao sinh dudng
cua vi khuan duoc goi 1a qua trinh ndy mam cta nha bao. Qua trinh nay gdm 3 giai doan: hoat
hoa, ndy mam va sinh truong.

IV. PHAN LOAI VI KHUAN [7]

Nhu tit ca céc dong vat, thyc vat va vi sinh vat khac, vi khuéin duoc sép xép vao trong
nhirng hé théng phén loai xac dinh. Sy sip xép nay hét stc can thiét. Khi biét vi tri cia mot vi
khuan nao d6 méi tim duoc & trong mot bang phan loai xac dinh nao d6 ching ta s& biét duoc
vi khudn d6 c6 nhitng tinh chat sinh vat hoc xac dinh nao d6. Pong thoi nho hé théng phan
loai, chung ta xac dinh dugc mdi lién hé gitta cac vi khuan trong qua trinh tién hoa.

Pé phan loai vi khuan ngudi ta dwa vao hai nguyén tic: theo genotype va theo
phenotype.

4.1. Phén logi hoc hé théng vi khudn (Bacterial systematics)
Phan loai hoc hé théng gém 4 ndi dung:
-Mo ta (Description)
-Xép 16p (Classification)
-bat tén (Nomenclature)
-bdng dinh (Indentification)
M6 ta: trinh bay tat ca dic diém cac mau thu thap duoc, ghon ching quy chgén dai
dién cho mdt don vi phan loai (taxon). C6 hai budc mo ta: mo ta ki€u hinh va mo ta kiéu gen.
+MBO ta kiéu hinh (phenotypeic)
Mb ta hinh thai: trinh bay tit ca cic ddc tinh hinh thai, kich thudc, bat mau thude
nhudm Gram, hinh thanh tién mao roi (tién mao), nha bao, gidp mo,...
Dac tinh sinh hoéa: 1én men dudng va cac loai chét liéu khac nhau, nang luc st dung
moi truong khac nhau.
pé khéang véi céac cht khac nhau (khang sinh, thube nhudm,...)
Phan tich kiéu dang thanh phén protein té bao.
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Phan tich kiéu dang thanh phan lipid mang té bao.
+M3 ta kiéu gen (genotypic description)

Thanh phéan cic bago amin (tirc 13 ty 18: ) cia ADN nhiém séc thé.

Mo ta kiéu dang phan cit ADN nhiém sic thé biang cic enzyme han ché
(Chromosomal ADN restriction pattern)

MG ta trinh tu sdp xép nucleotid ciia mot gen nao do o tinh chirc ning cao:

+Thong thuong gen ARN 16S ribosom

+Gen tham gia van chuyén dién ti,...

4.2. Xép I6p (classification)

Céc ca thé c6 dic tinh gan giii nhau dwuoc xép thanh nhém

Céac nhom c6 dic tinh gan giii nhau duoc xép thanh nhdém I6n hon

Pon vi co ban trong phan loai hoc 1a loai (Species)

Trén loai co chi (tén loai va chi dugc in nghiéng, ngoai ra, tén ho (family) cing dugc
in nghiéng ¢ mot sO nudce).

Pon vi co ban trong phan loai 1a loai (Species, Bug), cic don vi trén loai gdm co:

- Chi (trude day goi 1a gidng) (gennus)

- Toc: thuong co tén tan cung la -eae

- Ho: thuong c6 tén tan cung la -aceae

- B phu: thuong c6 tén tan clng bang -ales

Céc don vi dui loai gdm c6 Thit, Dang, Noi.

-Thir (Variety) dung dé chi mot nhom nhit dinh trong mot loai nao d6. Vi du:
Mycobacterium tuberculosis var. hominis (lao nguoi)

Mycobacterium tuberculosis var. bovis (1ao bo)
Mycobacterium tuberculosis var. avium (lao gia cam).

-Dang: (Fosma, type) chi mgt nhém nho hon thir, can ctr vao dac tinh phan tmg huyét
thanh hoc. Dang dugc ky hi€u bang chir s6 La Ma (1, IL,...)

-Noi hay chung (Strain): la thuat ngi riéng dé chi mot loai vi sinh vat méi phéan lap
thudn khiét tir mot co chat nao d6, & mot noi nhét dinh nao do.

4.3. Dat tén (Nomenclature)
C6 hai hinh thirc dat tén d6 la tén tam thoi va tén khoa hoc
4.3.1. Tén tam thoi
Day 1a tén bat ky do nha nghién ctru c6 thé quy dinh dé tién bao quan, mo ta,...
_ Tén nay thuong chi chung thu thap dugc cua riéng nha nghién ciru hay PTN. N6 ciing
c6 thé tr¢ thanh tén dugc cong nhan quoc t& néu quy dinh bdi mot PTN tang cuu (reference
lab), nhu ATCC (MY),...

4.3.2. Tén khoa hoc

Tén khoa hoc duoc dit boi nha nghién ciru tily ¥ nhung tuan thi nhitng nguyén tic cia
Ho1i Vi sinh vat hoc:

Tén phai ¢ dang Latin hodc Latin hoa

Tén loai gdm hai thanh phén: tén chi (trudc day goi la giéng) va tir xac dinh loai.

Hai thanh phan trén phai dugc in nghiéng hay gach chan dé phan biét 1a tén khoa hoc.
Sau tén viét thuong co6 theé dugc viét thém tén cac nha khoa hoc da phan lap va nam phan lap.
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Tén khoa hoc ctia mot vi khuan chi duoc cong nhan sau khi dugc ding trén tap chi
"Intern. J. of Systematic and Evolutionary Microbiology" hodc dang trén mot tap chi chuyén
mon 161 dang ky trén tap chi trén. Thoi di€ém cong nhan tén khoa hoc mdi, 1a thoi diém dang
trén tap chi néu trén.

Tén khoa hoc chi dugc chip nhdn chinh thitc néu chung quy chuan (type strain) da
dugce luu trir tai mot trong nhimg phong thi nghiém tang ctru (Reference lab) dugc hoi Vi sinh
vat quoc t€ cong nhan, nham: luu gilr va c¢d san doi tuong cho cac nha nghién ctru khéac kieém
chung.

Khai niém ""phan loai hgc (Taxonomy)"

Ba noi dung trén (mo ta, xép 16p, dit tén) duoc goi 1a phan loai hoc (Taxonomy)
Mot bac phan loai dugc goi 1a mot don vi phan loai (taxon).

Loai (species) 1a taxon co ban trong cac hé thong phan loai.

Taxonomy dugc thuc hién boi cac PTN quy mo 16n.
4.4. Pong dinh (Indentification)

Pong dinh dugc thuc hién ¢ cac phong thi nghiém c6 quy méd bat ky. Podng dinh hay
con goi la chan doan phong thi nghiém (Laboratory diagnosis). Thuc chat day la mo ta doi
tuong ta dang co, d€ quy thugc vao nhom cac doi tuong da dwgc md ta, xeép 16p va dat tén
trong qua khir va da biét 1a c6 lién quan dén bénh hay hi¢n tuong nao do (1én men,...)

Qua trinh quy thudc dugc vao nhom cang nhé cang tét (loai, type huyét thanh hoc,
type phage, type sinh hoc,...)

Gi6i thiéu tom tat hé thdng phan loai vi khuén.
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Phén loai vi khuin (Pham Hong Son, 2002)[7]
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ém khi tuy tién

am yém

A

>

Trwe khuan Gram

Loai

Ho Chi (giong) Loai phu
(subsp)
Escherichia coli E co i, E. J ereusont, E
hermannii, E. vulneris
S. choleraesuis Ariz
(Typhimurium, Dublin, g?a?a
Paratyphi A, Abortusequi, | d1arizonac
Salmonella ’ >
Abortusovis, Choleraesuis, | » salamae,
Typhi, Sendai, Gallinarum, hoqtenae,
Pullorum),... indica,
S. dysenteriae, S.
flexneri, S. boydii, S. sonnei
Shigella
. E. tardal, E. tarda2, E.
Edwardsiella hoshinae, E. ictaluri
Y. pestis, Y.en
Versini Y.pseudotuberculosis, Y. | terocolica
ersima intermedia, Y. fredriksenii, biovar 1,
§ Y. kristensenii, Y. ruckeri 2,345
Q
-§ K.pneumoniae, K. p
g oxytoca, K. terrigena, K. | neumonia
a .
S Klebsiella planticola e.
5 Ozaenae,
1S thinoscler
a omatis
E. cloacae, E.
Enterobacter aerogenes, E. gergoviae, FE.
sakazakii
P. vulgaris, P. mirabillis,
Proteus P. penneri, P. alcalifacciens,
P. stuartii, P. rettgeri,
C, freundii, C. diversus,
Citrobacter / j
C. amalonaticus
Hafnia Hafnia
S. marcescens, S.
Serratia liquifacciens, S. plymuthica, S.
adorifera
Providencia
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P. aeruginosa, P.

)
§ fluorescens, P. putida, P.
3 anguilliseptica, B .(P). mallei,
S Pseudomonas B.(P). pseudomallei, 86 loai
S Burkholderia, Ba chi | jhe
5 khac
=
=
S
= o
L.
= .
' B. pertussis, B.
'; Bordetella parapertussis, B.
< ronchiseptica, B. avium
£
s B. melitensis, B. suis, B.
&) Brucella abortus, B. cannis, B.ovis, B.
«E neotomae
= F.tularensis (biovar
2. Frarerisella Tularensis, biovar
= Palacearctica) F. novicida.
Taylorella T. equigenitalis
. Riemerella anatisestifer,
Riemerella . e
Chryseobacterium
Ornithobacterium
Ornithobacterium rhinotrachae,
Chryseobacterium
= N. meningitidis, N.
=< Neisseria h &
E gonorrhoeae
'; Moraxella M. bovis, 5 L
Z; Branhamella B.ovis
- 3 Acinetobacter Acinetobacter
= )
= 3 3L
[5) ~
, S
£ z
< 2.
&
S Kingella
=
<03
=
=
=
=
<
@)
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i

4417

=
; § Bacteroides
D Q
> 3
=
£ S
«< % 10L
&) S
“E 2 Fusobacterium
=
=
«E o 7 L (cu tri khoang
= § miéng)
® S .
= 2 Veillonella
N
= =
<& 's
o ~
E C. jejuni, C. coli, C. C.
E lari, C. hyointestinalis, | fetus
= C. sputorum , subtorum, C. | subsp.
S Campylobacter suptorum, subsp bubulus, C. | fetus, C.
> mucosalis, C. mucosalis, C. | fetus
2 concisus, subsp.
=
< venereales
~5§ Helicobacter Helicobacter pylori
=
£
3
- Spirilium
N
=
D1
=]
»
Treponema T. paraluiscuniculi
L
§ Serpulina
§ . B. anserina, B. theileri,
S Borrelia B. bured .
S . burgdorferi
S :
- 2 Spirochaeta
(] . . .
= Cristispira
=
= L. interrogans,
°g o SG'Hebdomadis,  Autunalis,
" S L. interrogans SG" Autunalis,
§ Canicola, Hebdo, adis,
§ Leptospira Icterohaemorrhagiae, Pomona.
S L. interrogans SG'Canicola,
§“ Icterohaemorrhagiae.

(SG'=serogroup, nhém huyét
thanh)
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S. aureus, S.

type sinh doc t6 C. botulinum
ABF, C. botulinum BEF, C.
botulinum CD, C. botulinum

§ Staphylococcus epidermidis, S. felis, S. hyicus,

3 S. intermedius, 24 loai

Q

§ Micrococcus 9 loai

N

§ Graffkya G. tetragena

Sarcina S. lutea
S.  pyogenes (A), S. S.

3 agalactiae (B), S. sui (D), S. | equi
%n S dysgalactiae, S. | subsp.
_g § zooepidermicus (C, L), S. |zooepidem
O 2 porcinus (C), S .cannis (G), S. | icus, S.
= 3 Streptococcus bovis (D,E,N), S. mutans (mét | equi
E = s0 E), S. uberis, S. pneumoniae | subsp, .
< & .(type huyét thanh) zooepider
- '3 micus; Vva
© S 31 loai

; khéc

§ Enterococcus E. fecalis 16 loai khac

=

C) Lactococcus L. lactis, 6 loai khac

8

“§ Peptococcus P. indolicus, 9 loai khac

<

=

3 M. pluton

O Melissococcus

B. anthracis, B. cereus,

2 B. thuringiensis, B.
go Bacillus megaterium, B. subtillis, B.
= larvae
=
£
o C. chauvoei, C.
£ septicum, C. pefringens, C.
3 novyi typA, C. novyi typ B, C.
&) nowi typ C, C. haemolyticum,
"5 Clostridium C. sodeli, C. sporogens, ( céc
=
=<
&
=.
R
[

G), C. difficile, C. colinum, C.

tetani
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:§ Listeria L. monocytogenes,
_E: E.  rhusiopathiae, E.
tonsillarum

< Erysipelothrix ) )

= Erysipelothrix,

26 Renibacterium, Lactobacillus
©

i~ Renibacilus R. salmoninarum

&0 .

=

g 40 loai

=

=

&)
«E Lactobacillus

=

=

5]

=.

L]

[

% C. renale, C. pilosum, C.
= cystitidis C.
= Corynebacterium ’ :

: 4 pseudotuberculosis, C.
= kutscheri, C. diphtheriae

7]

0 M.  tuberculosis, M.
= bovis, B.microti, M. kansaii,
'; M. marinum, M. scrofulaceum,
Z M. goldonae, M. avium sp, M.
o Mycobacterium intracellulare, M. ulcerance,
,(E M. xenopi, M. gastri, M. phlei,
S M. fortuitum, M. smegmatis,
o M. avium sp paratuberculosis,
= M. lepraemurium, M. leprae
N

< . A. bovis, A. isaraelii, A.
5. Actinomyces

® pyogennes

>

<, Dermatophilus,

y- Rhodococcus, Nocardia

=

=

=z

3.

>

=

<

-
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ong gay bénh

A

>

Lién xa khuan kh

Propionibacterium,
Bifidobacterium,
Streptomyces

Cac Mycoplasma

Mycoplasmataceae

M. bovis, M.
bovigenitalium, M. canadense,
M. dispar, M.diversum, M.
agalactiae, M. capricolum, M.
conjunctivae, M.
ovipneumoniae, M.
hyopneumoniae,
M.hyosynoviae, M. hyorhinis,
M. floculare, M. gallisepticum,
M. synoviae, M, meleagridis,
M. lowae, M. lipofaciens, M.
glycophilum, M. pulmonis, M.
arthritidis, M. neurolyticum,
M. cynos, M. cannis, M. felis,
M. pneumoniae, M. hominis,
M. urealyticum, M.

M.
mycoides
subsp
mycoides,
M..
mycoides
subsp.
capri

Acholeplasmataceae

A. laidlawii, A.
axanthum.

Spiroplasmataceae

Bo Rickettsiales

Rickettsiaceae

Rickettsia, Rochalimaea,
Coxiella, Ehrlichia, Cowdria,
Wolbacchia, Rickettsiella,

Bartonellaceae

Bartonella, Grahamella,

Anaplasmataceae

Anaplasma,
Aegyptianella,
Haemobartonella,
Eperythrozoon
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C. trachomatis, C.
pneumoniae, C. psittaci, C.

Chlamydiales pecorum

Chlamydiales

-Cau héi on tap:
1. Trinh bay phuong phép lam tiéu ban (soi tuoi, nhuém mau) soi kinh hién vi.
2. Ké tén mot sb loai moi truong nudi cdy vi sinh vat va tac dung ctia chung.
3. Cac dang hinh théi chinh cta vi khuan.
4. Cau tric co ban ciia té bao vi khuan.
-Tai liéu tham khao:
1. Nguyén Lan Diing, Nguyén Pinh Quyén, Pham Vin Ty (2000). Nha xuét ban gido
duc Ha Noi.
2. Vit Thi Minh Btrc (2001). Thyc tap vi sinh vét hoc. Nha xuit ban Dai Hoc Quéc Gia
Ha
~3. Bién Vin Minh, Pham Vin Ty, Kiéu Hitu anh, Pham Héng Son, Pham Ngoc Lan,
Nguyén Thi Thu Thay (2006). Giao trinh vi sinh vat hoc. Nha xuat ban Pai hoc Hué.
4, Hoémg Thiuy Nguyén, Pang Buc Trach, Ninh Puc Du, Nguyén Héng biét, Nguyén
Thi K&, Nguyen Thi Oanh (1974). Vi sinh y hoc tap I. Nha xuat ban Y hoc Ha Noi.
5. Nguyén Vinh Phudc(1976). Vi sinh vat hoc Thu y tap III. Nha xuat ban dai hoc va
trung hoc chuyén nghiép Ha Noi.
6. Nguyén Khic Tuan(1999). Vi sinh vat hoc, nha xuit ban nong nghiép Ha Noi.
7. Pham Hong Son (2002). Gio trinh vi sinh vat thii y. Nha xuat ban Nong nghiép Ha
Noi.

-Gidi thich thuit ngir:
1. Nucleus: nhan
2. Genom: by gen

3. Gram: Christian Gram nha khoa hoc nguoi Dan Mach phat hién ra phuong phap
nhuom mau té jbéo vi khuan. Thong qua nhu¢m Gram vi khuf?m duoc phan lam hai nhom:
Gram duong (bat mau tim khi dugc nhuém mau kép tim sinh thé va fuschin)

Gram am (khong bat mau tim nhung bit mau do hong khi nhudm kép tim sinh thé va fuschin)
4. Mycoplasma: 1a nhém vi khuan co kich thudc nhé nhat, dic biét khong cé vach té
bao. Chiing song ky sinh & dong vat va con trung.
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CHUONG llI- SINH LY HOC VI KHUAN ( 10 tiet)

-Giang vién: BSTY. Nguyén Xuan Hoa — PGS.TS. Pham Hong Son

-Tém tit: Chuong nay thoi luong 10 tiét gidng véi 32 trang 1y thuyét xen k& hinh anh
minh hoa. Noi dung chinh cua chuong 1a nghién ciru thanh phan hoa hoc cta t€ bao vi khuén,
cac chat dinh dudng cén thiét cho t€ bao vi khuén sinh truéng va phat trién. Hi€u bi€t vé chat
dinh dudng ching ta méi ¢ thé thuc day sy phat trién cua nhimg vi khuan c6 loi dong thoi
tim céach rc ché sy phat trién ctia cac vi sinh vat c6 hai. Tim hi€u qua trinh van qhuyén cac
chat vao ra t€ bao vi khuan va gidi thi€u cac phuong phap xac dinh s6 luwgng vi khuan.

- Muc tiéu: Sinh vién cn nim duogc ghénh phan héa hoc cua té bao vi khuan, mot s,,é
qué trinh lén men, cac phan Ung sinh hoa xay ra trong t& bao, phuong thuc van chuyén chat
dinh dudng va cac phuong phap dinh luong chinh.

I. DINH DUONG O VI KHUAN [1]

1.1. Thanh phén héa hoc té bao vi khuin

Chat dinh dudng d6i véi vi sinh vat, 13 bat ky chit nao dugc vi sinh vt hép thu tr moi
truong xung quanh va dugc ching str dung lam nguyén liéu cho qua trinh sinh tong hop va
tao ra cac thanh phan cua té bao hodc dé cung cip cho cac qua trinh trao doi ning luong.

Qua trinh hap thu cac chat dinh dudng dé thoa min moi nhu ciu sinh truéng va phat
trién dugc goi 1a qua trinh dinh dudng.

Hiéu biét vé qua trinh dinh dudng 13 co s¢ tat yéu dé co thé nghién ctu, Gmg dung
hoac trc ché vi sinh vat.

Khong phai moi thanh phan clia méi trudng nudi cdy vi sinh vat déu duge xem la chat
dinh dudng. Mot so chat rat can thiét cho vi sinh vat nhung chi [am nhiém vu bado dam céc
dicu kién vé the oxi hoa khur, pH, 4p suat tham thau, can bang ion,... Chat dinh dudng phai 1a
cac chat c6 tham gia vao cac qua trinh trao doi chat noi bao.

Thanh phan hoéa hoc cta té bao vi sinh vat quyét dinh nhu ciu dinh dudng cta chung.

Thanh phan hoa hoc ctia té bao vi sinh vat gdm c6 nudc (nudce tu do va nudc lién két)
va vat chat kho (mubi khoang va hop chét hiru c0). Lugng chura cua cac nguyén t trong vi
sinh vat khac nhau 14 khong gidng nhau. Cac dleu kién nudi cdy vi sinh vat khac nhau, cac
giai doan khac nhau, luong chtra cac nguyén td trong cting mot loai vi sinh vat ciing khong
giong nhau.

1.1.1. Nwée

Nudec 14 thanh phan khong thé thiéu dugc dbi voi co thé sdng. Nudc chiém khoang 70-
90% khoi luong co thé vi sinh vat. Tat ca cac phan ing xay ra trong t€ bao vi sinh vat déu doi
hoéi c6 su ton tai cua nude. Trong vi khuan lugng chira nude thuong 1a 70-85%, nam sgi 85-
90%.

Tir thoi ¢d xua nguoi ta da biét sdy kho cac loai thuc ph?}m dé dinh chi su phét trién
cta vi sinh vat. Viéc dung mudi hodc duong dé bao quan thuc pham chang qua ciing tao ra su
kho can veé sinh ly khong thich hgp cho su phat trién cta vi sinh vat.

Nudc trong té bao thudng ton tai ¢ hai trang thai khac nhau: nudc tu do va nude lién
két. Nudce tu do 1a nude khong tham gia vao cau tric cac hop chat héa hoc cua t€ bao nén nod
de bay hoi khi say kho. Nudc lién két 1a nude tham gia vao cau tao cac hop chat hiru co trong
té bao, nuoc lién két kho tach ra khi say.
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Yéu ciu cua vi sinh vat ddi v6i nude duge biéu thi mot cach dinh lwong bang do hoat
dong cia nudc trong moi truong ky hiéu aw. PO hoat dong cua nudc hay do hoat dong cua
thiy phan mai truong dugce xac dinh:a,=

O day P la ap lyc hoi nudce cua dung dich, con P, 1a ap luc hoi cua nude nguyén chit,
dung dich c6 ndng d6 cang cao thi P cang nho. Nudc nguyén chét ¢6 a,=1, nudc bién co
a,=0,98, mau nguoi a,—=0,995, ca mubi ¢ a,= 0,75.

M&i vi sinh vat thuong c6 mot a,, ti thich va mot a,, tbi thiéu, mot s6 vi sinh vat co
thé phat trién dugc trong mdi truong co ap suat tham thau cao nguoi ta goi ching 1a cac vi
sinh vat chiu ap lyc cao. Chang han a,, c6 thé chap nhan duoc cia Saccharoces rouxii 1a 0,85,
Halococcus 1a 0,75. Kha nang chiu khé han cua nam cao hon so vdi céac vi sinh vat khac.

Phan nudc c6 thé tham gia vao cac qua trinh trao d6i chét cua vi sinh vat duoc goi 1a
nudc ty do. Phan 16n nude trong vi sinh vat ton tai dudi dang nudc tu do. Nude két hop 1a
nuoc lién két voil cac hop chat hitu co cao phan tir trong té bao (L, P, hydrate carbon,...),
nudce lién két mat kha nang hoa tan va luu dong.

1.1.2. Vat chat kho

- Mudi khodng

Mubi khoang 13 phan con lai khi d6t chay hoan toan chét hitu co chung chiém khoang
2-5 % khoi luong kho cua t€ bao. Chung thuong ton tai dudi dang cdc mudi sulphate,
phosphate, carbonate, clorua,... trong t€ bao chiing thudong ¢ dang cac ion. Dang cation nhu :
Mg*", Ca*", K', Na’,... Dang anion nhu HPO,, SO,*, CI',... Cac ion trong té bao vi sinh vt
luon ton tai ¢ nhitng ty 1€ nhat dinh nham duy tri pH va 4p suat tham thau cho tung loai vi
sinh vét.

Thanh phan hoa hoc ctia mét t& bao vi khuan

Phén tir % khoi lrgng khd
Protein 55
Polysaccharide 5
Lipid 9,1
ADN 3,1
ARN 20,5
Tdong cac don phan tir 3,5
Acid amine va tién thé 0,5
Puong va tién thé 2
Nucleotit va tién thé 0,5
Céc ion vb co 1

-Chit hiru co

Chat hitu co trong té bao vi sinh vat chi yéu ciu tao tir cic nguyén té C, H,O,N,P,
S.... Riéng 4 nguyén to C, H, O, N chiém t6i 90-97% toan bo chét kho cua té bao. Do 1a cac
nguyén t6 chu chdt cau tao nén protein, nucleic acid, lipid, hydrate carbon. Trong té bao vi
khu;m cac hop chat dai phan tr thuong chiém t6i 96% khdi luong kho, cac chat don phan tir
chiém 3,5%, con cac ion vO co chi c6 1%.

’+Pr0tein: Chu tao 9hf1 yéu tr cac nguyén td: C, O, N, H, S ngoai ra con c6 thé c6 mot
lugng rat nhé cac nguyén to khac nhau nhu P, Fe, Zn, Mn, Ca,...
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Don phan céu tao nén cac protein 1a cac acid amine. Cac acid amine trong phan tir
protein duoc lién két v6i nhau bang lién két peptide (lién két cong hod tri -CO-NH-). Lién két
nay duoc tao thanh do phan tmg két hop giita nhom carboxil (COO™ )ctia acid amine ndy va
nhom amine (NH";) cia mot acid amine khac va loai di mot phan tir nudce.

“H:;N - CH(R)) - COO" + “H;N - CH(R,) - COO - “H;N - CH(R)) -
C(0) - NH - CH(R,) - COO"+ H,0

Tuy theo sé luong cac acid amine lién két v6i nhau ma ta co dipeptide , tripeptide,
tetrapeptide,... phan tir c6 15 lién két peptide tré 1én dugc goi 1a polypeptide, protein dugc
hinh thanh tir mot vai chudi polypeptide.

C6 20 loai acid amine tham gia vao cdu tric cua protein, s6 acid amine rat 16n nén co
thé tao ra dugc nhiéu loai protein khac nhau. Céc protein ¢ thé duge xép loai theo hinh dang,
theo ciu tric hodc theo chirc ning:

+Xép loai theo hinh dang: Protein hinh sgi, Protein hinh cau.

+ Xép loai theo cdu truc: Protein don gian, protein phuc tap (protein két hop)

Nucleoprotein (Protein + acid nucleic)

Glycoprotein (Protein +hidrate carbon)

Lipoprotein (Protein +lipid)

Mucoprotein (Protein + mucopolysaccharide)

Phosphorprotein (Protein + acidphosphoric)

+Xép loai theo chirc ning:

Protein phi hoat tinh (kién tao, du tri,...)

Protein hoat tinh (xtic tac, van tai, chuyén dong, truyén xung than kinh, bao vE,...)

Trong té bao vi sinh vat ngoai nhiing acid amine tham gia cdu trac protein con c6
nhiing acid amine ¢ trang thai tu do.

+Acid nucleic: CAu tao chu yéu boi cac nguyén td, C, H, O, N, P, cin ¢t vao phan tu
duong pentose trong phan tir ma acid nucleic chia lam hai loai: ADN (acid deoxiribonucleic,
chtra deoxiribose) va ARN (acid ribonucleic, chira ribose).

Céc san pham thuy phan cia 2 loai acid nucleic ndy nhu sau:

+ARN - Polynucleotit - Nucleotit (acid phosphoric, nucleozit (D-Ribose, bazo
nito))

Bazo nito ( Adenin-A, Guanin-G, Uraxin-U, Cytozin-C)

+ADN - Polynucleotit - Nucleotit (Ax. phosphorric, nucleozit)

Nucleozit: (D-2-Deoxibose, bazo nito)

Bazo nito ( Adenin-A, Guanin-G, Thymin-T, Cytozin-C)

Ty 1&6 G + C & céc vi sinh vat khac nhau 13 c6 thé khong giéng nhau. Day 13 mot chi tiéu

quan trong trong phan loai hién nay.

Vidu:
Chi G+C mol %
Clostridium 26-34
Proteus 38-42
Staphylococcus 30-40
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+Lipid: gdm c6 hai loai, lipid phan cyc va lipid trung tinh
Lipid phan cuc: nd ¢ trang thai hoat dong, tham gia vao cdu triic mang (lypoprotein,
phosphorlipid, glycolipid)
Lipid trung tinh n6 & dang dy trix (cac hat lipid du trit trong té bao chat)
Mesosom la noi chuyén hoa phosphor lipid tir dang trung tinh duy trit sang dang hoat

dong, né nhu mang ludi ndi chat & vi sinh vat. Té bao phat trién thi ‘mang té bao rong ra khi
6 lipid tir dang dur trix n6 chuyén sang dang hoat dong dé tham gia ciu tric.

+Glucide: (gluxit)

Té bao vi khuan thuong chira mot luong glucide, khoang 12-18 % trong luong chat
kho. Cac glucide thuong gap gom cac dang duong don (ose), duong kép (osie) duong da. Cac
loai duong da thuong gdp & vi sinh vat la: glucan (glucarl), dextran (dextrane), amylose,
chitin, cellulose ,...

Glucide tham gia cAu tao acid nucleic, vao ciu tric ctia thanh té bao, vo nhéy,... cua vi
sinh vat. Vo nh'?ly va viéc hinh thanh vo nh'?ly lién quan dén doc luc va qué trinh bao vé vi
khuan. Mot sé polysaccharide c6 thé phdi hop véi protein dé hinh thanh gluco-protein. Gluco-
protein 12 khang nguyén cua co thé vi sinh vat, polysaccharide dong vai trd ban khéng
nguyén. Mot s6 polysaccharide vi sinh vét ciing c6 kha niang kich thich co thé san sinh khang
thé.

Glucide con 1a ngudn duy trir ning luong va 1 san pham trung gian cla cac qué trinh
trao d6i nang luong trong té bao vi sinh vat.

+Vitamine: ddy 13 nhom chat hitu co vi sinh vat can nhung khong tu tong hop duoc
va chi can véi luong rat it.

Nhu cau vé vitamine ciia cac loai vi khuan khéac nhau khong giéng nhau. C6 nhimg
loai vi sinh vat tu dudng chit sinh truong, ching cé thé tu téng hop dugc cic vitamine can
thiét. Nhung cung co nhiing loai vi sinh vat di dudng chat sinh truong, chung doi hoi phai
dugc cung cap it hay nhleu cac loai vitamine khac nhau. vitamine c6 vai tro rit quan trong
trong qua trinh phat trién cta vi sinh vat. Vi luong rt nho vitamine s& gitip cho vi sinh vét
phat trién binh thuong. vitamine c6 thé xem 14 nhimg chét xuc tac sinh hoc va phan 16n cac
vitamine 1a nguyén li¢u dé céu tao men. Nhiéu vitamine c6 vai tro quan trong trong cac qua
trinh chuyén héa vt chat (nhu trong chu trinh Crebs, trong cac qua trinh quang hop,...). Trong
tu nhién c6 mot s6 vi sinh vat mubn phat trién binh thuong phai can cung cap mot hodc nhiéu
loai vitamine khac nhau. C6 mot sd ndi ¢6 mirc do phat trién ty 18 thuan voi ndng do cua
nhitng vitamine nhit dinh trong méi truong. Ngudi ta st dung chung dé kiém tra va dinh
lugng cac vitamine nay.

Vitamine Dang coenzyme Chtrc nang
Oxi hoda va khu
B, (Tiamine) Tiamine pirophosphate (TPP) carboxil cac ketoacid,
chuyén nhom aldehyd

Flavinmononucleotit (FMN), flavin | Chuyén hydro

B: (Riboflavin) adenin dinucleotit (FAD)
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B; (Acid pantotenic)

CoenzymeA

Oxi hoa ketoacid va
tham gia vao trao doi
chat cua acid béo

B; (Niaxin) IV\I;cNozrll) ;denin dinucleotit (NAD) | Khir va chuyén hydro

B, (Pyridoxin) Pyridoxin phosphate acrlrlllilrfn amine, khu
B; (Biotin) Biotin c%;yx?lll CCo2 va nhém
D, Vitamine 1,25-dihydroxicole - canxiferol Trao doi canxi va phot

pho

Duéi day la lwgng

chira vitamine trong mot vai loai vi sinh vat (y/g trong lugng

kho)

S Enterobacter | Pseudomonas | Clostridium Torulopin

Vitamine . .
acrogenes fluorescens butyricum utilis

Acid 249 210 250 500
nicotinic
Riboflavin 44 67 55 49
Thiamine 11 26 9 6.2
Piridoxin 7 6 6 -
Acid 140 91 93 130
pantotenic
Acid folic 14 9 3 2.8
Biotin 4 7 - 1.8

+Enzyme: Nhu nhiing sinh vat khac ¢ vi sinh vét luén ludn xay ra qua trinh trao ddi
vat chat. Noi cach khac, qua trinh sdng, qua trinh sinh trudng va phat trién cta vi sinh vat bao
gom rat nhidu phan tng cta cic qué trinh phan giai va tong hop. Cac phan ng nay tién hanh
dugc trong diéu kién binh thudng 1 do trong co thé ctia vi sinh vat c6 nhiéu loai men. Men c6
ngudn gdc protein hay noi cach khac nd co ban chét protein.

Duwa vio ban chit héa hoc cé thé chia men ra lam hai logi

-Men don gian: tuong tng véi 10p protein don gian, gdm nhitng loai c6 thanh phan
thuan tay 1a acid amine va tinh xuc tac sinh hoc cua chung dugc quy dinh bdi cau tric phan
tur cua protein.

- Men phtic tap: ngoai thanh phan duoc goi 1a protein (apoenzyme hay apofecment)
con co6 phan khong phai protein (goi la nhom thém hay coenzyme hay cofecment) nhu
vitamine hay khodng.

Men phai c6 phan tir lugng 16n méi co qua trinh chuyén héa cdu hinh khong gian tir
doé moi cd thé xuc tdc phan tng héa hoc. Moi men deu cd trung tdm hoat dong. Trung tam
hoat dong 1a noi co chat tham gia phan tng gan két vao dudi tdc dong cia men.
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Duea vao vi tri tic dung ciia men déi véi co thé vi sinh vt nguwoi ta chia men lim
hai loai

Men néi bao va men ngoai bao. Men néi bao (endoenzyme) ¢ trong té bao vi khuan va
phat huy tac dung xuc tac chuyen hoa trong t& bao. Men ngoai bao exoenzyme) phat huy tac
dung & ca trong va ngoai co thé vi sinh vat.

Trong co thé vi khuan chung c6 hang trim loai men va ching hoat dong rat nhip
nhang. Két qua hoat dong cta chung gitip cho hoat dong séng cua sinh vét dién ra binh
thuong. Nguoc lai vi mét ly do nao d6 men khong hoat dong xuc tac binh thuong thi co thé s&
bi anh huong, qua trinh sdng cua vi sinh vt s& bi tri tré hodc dao 16n, vi khudn co thé bj té liét
hay bj chét.

+ Séic té: Khuan lac cta nhiéu vi sinh vat c6 mau sic o rét. Mau sic c6 khi chi xuét
hién trong khuan lac, c6 khi hoa tan vao trong nudc va khuéch tan ra méi trudng xung quanh.
Vi¢e tao thanh cac mau sac nay la mot trong nhing dac dlem thuong dugc st dung khi phan
loai vi sinh vt (nhét 1a nAm mdc va xa khuan) Ngoai sdc th quang hop (dugc sinh ra tir cac vi
sinh vat dinh dudng quang nang) con c6 nhiéu séc t6 khac. Sic té cua vi sinh vat thudc nhiéu
nhom cac hop chét rat khac nhau: carotenoit, phenazim, piaron, araquinon, antoxiamine,...

Khi ¢6 mit cia sic td carotenoit khuén lac c6 mau do6 da cam (Sarcina, Micrococcus,
Mycobacterium, Corynebacterium,...). Cac sdc to carotenoit phan bd trong mang nguyén sinh
chat cua té bao. Loai sic t6 nay gip cho vi khuén tranh khéi anh huéng c6 hai cia anh sang
mit troi va anh sang tir ngoai. Cac sic t6 ndy cing véi bacteriochlorophill c6 hoat tinh quang
hop.

Séc t6 puncherimin dugc tao thanh trong nim men Candida puncherima. Sic to nay
néu trén moi trudong cd chira Fe nd s€ tao nén mau do toi.

Séc to prodigiozin 1am cho khuan lac Serratia marcescens (Bacterium prodigiosum)
cd mau do sang.

Séc t6 indigoidin & Pseudomonas indigofera va nhiéu vi khuan khac 1am cho vi khuan
c6 mau lam.

Vi khuan mu xanh Pseudomonas acruginosa tao thanh sic to piocianin va mot sd sic
to khac.

Mot s6 sic td co tinh chit khéng sinh. Chinh vi vy nhiéu vi sinh vat c6 mau sic co
kha nang sinh ra chat khang sinh.

II. CAC KIEU DINH DUONG O VI KHUAN [2]

Khi nudi ciy vi sinh vat nguoi ta phai pha ché méi trudng c6 thé ¢ dang long hodc
dac. Trong moi trudong co the co loai chat hitu co c6 loai 1a chat v co vo co. Khong phai moi
thanh phan ctia moi truong déu co6 thé goi la chat dinh dudng. Mot s6 thanh phan ciia moi
treong chi c6 nhi€ém vu dam bdo cac diéu kién thich hop vé thé oxi hoa, vé pH, ap suat tham
thau, can bang ion,...Chat dinh dudng phai la nhitng chat c6 tham gia vao trao doi chat cua té
bao. Qua trinh hap thu cac chat dinh dudng tir méi trudng xung quanh vao co thé sinh vat
duoc goi la qua trinh dinh dudng.

2.1. Nhu cdu vé thire n ciia vi sinh vit

Céc chét dinh dudng sau khi vao té bao s& dugc ché bién lai dé tao thanh cac chét
riéng cua co thé. qua trinh nay dugc goi 1a qué trinh dong hoa, qué trinh nay can nang lugng.
Nguoc lai voi qua trinh dong hoéa 1a qua trinh di hoa. Cac san pham cua qua trinh di hoa sé€
duogc thai ra moéi truong xung quanh hoac mot phan dugce st dung lai cho qua trinh dong hoa.

Cin ¢t vao nhu cau caa vi sinh vat nguoi ta chia thirc an 1am ba loai:
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-Thirc n ning lugng: thire dn sau khi hip thu s& cung cip cho vi sinh vit mot s6 ning
lugng can thi€t cho hoat dong song cua té bao. Cac loai protein, glucid, lipid,...Ia nhiing thuc
an nang luong thuong gap.

-Thirc 4n kién tao: thirc an loai nay sau khi hap thu s& tham gia xay dung cac cAu tric
cua vi sinh vat. Trong thyuc té thi mot loai thirc dn no vira 1a ngudn ning luong vira 1a nguyén
lidu dé xay dung cac céu truc.

-Chét sinh treong: 1a nhiing chét can thiét cho hoat dong séng cua mot loai vi sinh vat
nao d6 ma no6 khong tu téng hop duoc.

Can clr vao, ngudn cac bon, ngudn ning luong, chat nhan dién tir cudi cing, ngudi ta
phan chia vi sinh vat thanh cac kiéu dinh dudng sau.

Cian cir vao nguon carbon: ngudi ta chia vi sinh vat ra lam hai nhém, di dudng carbon
va tu dudng carbon.

+ D1 dudng carbon: vi sinh vat di dudng carbon 1a loai vi sinh vat s dung ngué)n
carbon trong ty nhién tr cac hgp chat hitu co. Tt hop chat hitu co nay ngoai nguon carbon vi
sinh vat con thu dugc ngudn nang luong can thiét cho hoat dong song ctia minh. SO nang
lugng trong qua trinh chuyén hda va hap thu s€ khac nhau tuy loai vi sinh vat.

+Ty dudng carbon: 1a nhém vi sinh vat sir dung ngudn cac bon tir cic chit vo co nhur
CO; hoac cac mudi carbonate. Qua trinh nay can nang lugng, vi sinh vat cé thé sir dung hai
ngudn nang lugng nhu: st dung truc ti€p nang lugng cua anh sang mat troi, st dung nang
lugng hoa hoc nho sy oxi hoa hop chat vo co.

Cin cit vao ngudn ning lwong: chia vi sinh vat thanh dinh dudng quang ning va dinh
dudng hoa nang.

+Dinh dudng quang ning: 1a nhing vi sinh vt nhd ¢6 sic té quang hop ma c6 kha
nang hap thu nang lugng tir anh sang mat tro1 va chuyén hoa thanh nang lugng hoa hoc (tich
[ty dudi dang ATP)

+Dinh dudng héa nidng: 1a nhiing vi sinh vat st dung ning lugng chira trong cac hop
chat hoa hoc.

Cin cir vao ngudn carbon va ngudn ning lwong: ngudi ta chia vi khuan thanh cac
ki€u dinh dudng sau:

a- Tw duong:

-Tu dudng quang ning: Ngudn C 1a CO,, ngudn ning lugng 14 anh sang.

-Tu dudng hoa ning: Ngudn C la CO,, ngudn ning luong 1a mot sé hop chit vo co
don gian.

b- Di duéng:

Vi khuan doi héi mot phan hodc toan bd ngudn dinh dudng phai 13 chat hitu co ¢6 sin:
hydrate carbon (duong, tinh bot, cellulose ,...). Con ngudn N la cac acid amine, yéu t6 phat
trién hoic sinh truéng 14 cac vitamine, hodc cac chit chuyén hoa.

-Di dudng quang nang: Nguén C 1a chat hiru co, ngudn ning luong 13 anh sang. Vi du:
¢ vi khuan khong luu huynh mau tia.

-Di dudng hoa ning: Ngudn C 13 chit hiru co, ngudn ning lwong 1a tir sy chuyén hod
trao doi chat ctia chat nguyén sinh ciia mot co thé khac.

-Dj dudng hoai sinh: Nguén C 1a chét hitu co, ngudn ning luong 14 tir sy trao ddi chat
cua chat nguyén sinh cac xac hitu co.

-Di dudng ki sinh: Nguén C 14 chét hiru co, ngudn ning luong 1a 14y tir cac t6 chirc
hodc dich thé ctia mot co thé sdng. Vi du vi sinh vat gdy bénh cho con nguoi, thue vat, dong
vat. Loai nay chi phat trién duoc trén co thé song.
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Nhu vy 1a tuy ting nhom vi sinh vat ma ngudn carbon duoc cung cap c6 thé 1a chit
hitu co hodc chat vo co. Gia tri dinh dudng va kha nang hap thu cac ngudn thire an carbon
khac nhau phu thudc vao hai yéu t6: mot 1a thanh phan hoa hoc va tinh chét sinh 1y ctia nguén
thirc an nay, hai la dac diém sinh ly cua ting loai vi sinh vat. Trén trai dat nay khong c6 mot
hop chat hitu co nao ma khong bi vi sinh vat nay hay vi sinh vat khac phan giai, hay no6i cach
khac khong c¢6 hop chat hitu co nao bén viing tuyét doi véi vi sinh vat. Coé nhiing loai vi sinh
vat c6 thé dong hoa dugc cac hop chat rat bén nhu cao su, chat déo, dau mo, parafin, khi thién
nhién. Ngay focmon la chat di¢t khuan cuc manh nhung ¢6 nhdm nam soi st dung chiing lam
thue an.

Nhiéu chét hiru co vi khong tan dugc trong nude hodc vi ¢6 khdi luong phén tir qua
16n cho nén trude khi hap thu vi sinh vat phai tiét ra enzyme thiy phan (amylase, cellulose,
proteinase,...) dé chuyén ching thanh cac hop chat d¢ hap thu (dudng, acid amine, acid
béo,...).

Nguoi ta thuong st dung dudng dé lam thice an carbon cho vi sinh vat di dudng. Cha
¥ rang duong don khi ¢ nhiét d6 cao c6 thé chuyen hoa thanh nhing hop chat c6 mau t6i goi
la duong chay, kho hap thu. Trong moi trudng kiém, sau khi khtr tring dudng con d& bi acid
hod lam thay doi pH moi truong. B¢ tranh hién tuong nay khi hap khtr trung moéi truong
duong nguoi ta thudng hap & ap luc 0,5atm (112,5°C) va duy tri trong 30 phat. Véi cac loai
duong don, tot nhat 1a nén st dung phuong phap hap gian doan, hodc dung céc nén loc hay
mang loc vi khuan.

Khi ché tao méi trudng chia tinh bot, trude hét phai hd hod tinh bot & 60-70°C, sau d6
dun s6i r61 mai dua di hap cao ap.

cellulose dugc dwa vao cac méi trudng nudi cdy vi sinh vat phan giai cellulose dudi
dang giay loc, bong hoac cac bot cellulo.

Khi sir dung lipid, parafin, dau mo,... dé lam ngubn carbon nudi cdy mot sé loai vi sinh
vat, phai thong khi manh dé cho timg giot nho c6 thé tiép xuc duoc véi thanh té bao vi sinh
vat.

Nong d6 dudong dé nudi ciy cac loai vi sinh vat khac nhau 1a khong giéng nhau, voi vi
khuan, xa khuan thi dung 0,05-0,2 % dudng con véi nam men thi dung 3-10% duong.

Hau hét vi sinh vat chi ddng hoa duoc dudong & dang dong phan D, va phan 16n dong
phan cua duong don trong ty nhién la dang D chir khong phai dang L.

Cac hop chat hitu co chira ca C va N ciing c6 thé st dung lam vira lam ngudn C vira
lam ngudn N cho vi sinh vat (pepton, nudc thit, nudc chiét nAm men, nude chiét gia dau, nudc
chiét ngo,...).

Pham vi déng hoa cac ngudn thirc an carbon cua tung loai vi sinh vat cu thé rat khac
nhau. C6 thyc nghiém cho thay vi khuan Pseudomonas cepacia c6 thé dong hoa trén 90% loai
nguon thure an carbon, trong khi do6 cac loai vi khuan sinh métan chi cé thé dong hoa duoc
CO; va vai hop chat chira 1 hodc hai carbon ma thoi.

V6i cac vi sinh vat di dudng ngudn thic an carbon lam ca hai chirc ning: ngudn dinh
dudng va ngudn nang luong.

Mot sb vi khuan di dudng, nhit 13 cac vi khuan gy bénh, séng trong mau, trong cac to
chirc hodc trong rudt ngudi va dong vat muon sinh trudng dugce, ngoai cabon hitu co can phai
duoc cung cap mot luwong nhdé CO, thi moi phat trién duoc.

Trong cong nghiép 1én men, ngudn ri dudng 13 ngudn carbon ré tién va rat thich hop
st dung doi véi nhieu loai vi sinh vat khac nhau.
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2.2. Nguén thirc an nito ciia vi khuin

Nito c6 y nghia rat quan trong ddi voi sy phat trién cia vi sinh vat, ngué)n Nito d& hip
thu nhat ddi véi vi sinh vat 1a NH; va NH* 4, chung xam nhép vao té bao dé dang va ¢ do tao
nén cac nhom amine. Truge day c6 mot sO quan diém cho rang, mot sé vi khuén khong sur
dung mudi amon dé dong hoa dugc. Quan diém nay khong dung, ngay nay nguoi ta cho rang
tit ca cac loai vi sinh vét déu c6 kha ning sir dung mudi amon. Urea 1a ngudn thirc dn nito
trung tinh vé mit sinh 1y, khi bi phan giai boi enzyme urease né s& giai phong thanh NH; va
CO,. NH; duogc vi sinh vat sit dung ma khong lam chua méi truong nhu cac mubi amon.

NH,-CO-NH,+ H,O (urease) - NH;+ CO,

Nhiéu khi dé nuéi cdy vi sinh vat bing ngudn nito tir uré, ngudi ta phai bo sung thém
mudi amon 13 vi phai c6 thirc an nito d& hip thu cho vi sinh vat phat trién da khi d6 moi co
men urease dé thity phan urea.

Nguén nito co trir lugng nhiéu nhat trong ty nhién do 1a nguén khi nito t do (N>)
trong khi quyén. Chung chiém ty 1¢ cao trong khong khi (75,5% vé khoi lugng hodc 78,16%
theo thé tich). So luong nito trong khi quyén trén mdi ha dat 1a 85000 tan, trén trai dat co
khoang 4x10" tan. Trong phan tir khi nito hai nguyén tir N lién két voi nhau bang ba lién két
rat bén vimng vi vay né kho tach ra dé lién két véi cac chat khac va nito tuy c6 nhiéu chung
quanh ta ma ca ngudi, dong vat 1n cay trong déu thiéu thire an nito.

Pa s6 vi sinh vat khong c6 kha niang dong hoa N, trong khong khi, tuy nhién ¢ nhimng
vi sinh vat c6 thé chuyén hoéd N, thanh NH; nho hoat dong xtic tac cia mot h¢ théng enzyme
c6 tén goi 1a nitrogenase. Ngudi ta goi cac vi sinh vat nay 1 vi sinh vét ¢ dinh nito con qué
trinh nay dugc goi 1a qua trinh ¢6 dinh nito (vi khuan c6 dinh ¢ ndt san cay ho dau).

Ngudn nito hitu co thuong duoc sir dung dé nudi cdy vi sinh vat 1a pepton loai ché
pham thay phan khong triét dé ciia mot loai protein nao do.

Vé acid amine

Nguoi ta nhan thay c6 thé c6 3 mbi quan hé khac nhau ddi véi ting loai vi sinh vat.
C6 nhiing loai vi sinh vat khong can doi hoi cung cép bat ky mot loai acid amine nio. Chung
c6 kha nang té)ng hop ra toan bo nhimg acid amine ma ching can tir nhitng ngudn nito vo co
hay hitu co chuyén thanh dang NH; dé xdy dung co thé. Nguoi ta goi nhom vi sinh vét nay la
tur dudng amine. Co nhing vi sinh vat bat budc phai cung cap thém mot s6 acid amine trong
qué trinh sdng ma chiing khong c6 kha nang tong hop duoc goi chung la vi sinh vat di dudng
acid amine, loai nay chung téng hop protein va nguyén sinh chat cua minh tr nhirng acid
amine co san, acid amine dugc sir dung 1am nguyén ligu truc tiép khong bi phan giai thanh
NH. Protein 1a hop chat cao phan tir chang khong thé xAm nhdp vao & bao vi sinh vét. Vi vay
chi ¢6 nhing vi sinh vat tiét vao méi trudng men protease thuy phén protein thanh peptid va
acid amine thi n6 méi c6 kha nang dong hoa dugc protein . R4t nhiéu vi sinh vat c6 dugc kha
nang nay, dac biét la cac vi sinh vat gay th01 yém khi. Loai thtr ba 1a vi sinh vét khong c6 cac
acid amine trong moi truong van phat trién dugc, nhung néu c6 mit ciia mot sb acid amine thi
ching phat trién t6t hon.

Nhu cau vé céc loai acid amine & cac loai vi sinh vat khac nhau 14 khong gidng nhau.

Pé tim hiéu mdi quan hé giita acid amine ciia mot chung vi khuan nao do, trudc hét
nguoi ta cdy chung 1én moéi truong dinh dudng c6 ngudn nito duy nhat 13 mudi amon. Néu
ching phat trién dugc, ching to ching thuéc nhom ty dudng amine. Néu ching khong phat
trién dugc va sau khi bo sung dich acid amine (thity phan casein c6 tron thém tryptophan) lai
phat trién t6t thi chung thudc nhom di dudng acid amine, néu sau khi bd sung acid amine ma
van khéng phat trién duoc thi phai xem xét dén cac yéu t6, ngudn carbon, vitamine, pH,...

Mudn biét quan hé ctia mot ching vi khudn nio d6 véi timg loai acid amine riéng biét,
ngudi ta str dung moi truong cd chira ddy di ngudn thirc dn carbon, khoang, vitamine (dang
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hoa chét tinh khiét nhung khong chira acid amine), 1an luot bo sung ting loai acid amine vao
moi trudng va theo ddi sy phét trién ctia chung ddi véi chung vi sinh vat nay. Ciing c6 thé dua
vao moéi truong mot hdn dich chira day du cac acid amine va cac hon dich da loai bé mot cach
phan biét tung acid amine mot. Theo ddi sy phat trién cua vi sinh vat, s& xac dinh dugc nhu
cau ctia chung ddi véi ting loai acid amine.

Nhiéu vi sinh vét c6 kha ning ding mot loai acid amine nao d6 lam ngudn thirc an
nito duy nhét. Chiing s& phan giai amine nay thanh NH; rdi sau d6 tu tong hop nén céc acid
amine khac.

Co6 nhiing chung vi sinh vat biéu hién mbi quan hé mat thiét gitita néng d0 mot acid
amine nao d6 trong moi truong va su phat trién cia ching. Nguoi ta goi chung 14 nhitng vi
sinh vat chi thi, dung trong viéc dinh lugng acid amine.

C6 thé dung phuong phap gay dot bién dé tao ra cic chung vi sinh vt ”khuyet dudng",
tre 1a nhimg ching mét di kha ning tu tong hop mot chit nao d6, chung trd nén man cam voi
su ¢6 mit vi nong do ciia chat ma chung can (mot acid amine, mot viatmin,...). Phuong phap
phan tich acid amine nh¢ vi sinh vat ngay cang dugc sir dung rong rai trén thé gidi. N6 cho
phép phat hién nhitng ndng d6 acid amine rat thap.

2.3. Nguoén thirc in khodng déi véi vi sinh vit

Khi sir dung cac méi trudng ty nhién dé nudi cdy vi sinh vat, ngudi ta khong can bd
sung thém khoang vi trong thirc an d3 ¢ sin khoang can thiét (khoai tay, nudc thit, sira, huyét
thanh, sira, pepton, nudc chiét gia dau,....). Nguoc lai khi lam mdi truong téng hop (nguyén
liéu 13 hoa chit), phai bo sung day du cac nguyén t6 khoang can thiét. Nhitng nguyén tb
khoang ma vi sinh vat can nhiéu cho qua trinh song goi 1a nguyén t6 khoang da luong (P, K,
Na, S, Mg....) con nhiing nguyén t6 khoang ma vi sinh vat chi can it trong qua trinh song goi
1a nguyén té khoang vi lugng (Mn, Cu, Co,...). Nhu ciu vé khoang cua cac loai vi sinh vat
khac nhau 1 khong giéng nhau, timg thoi diém khéac nhau ciing khac nhau. Cac nguyén t6
khoang thudng dugc sir dung trong nudi ciy vi sinh vét: P, S, Mg, Ca, Zn, Mn, Na, K.

Nguyén t6 p chiém ty 18 cao nhat trong tat ca cac nguyén t6 khoang ciia té bao (thuong
chiém 50% tong s6 khoang). P tham gia cau tao nhiéu thanh phan quan trong cua té bao (acid
nucleic, phosphorprotein, phosphorlipid....). Sy ¢6 mit ctua ciac mudi phosphate (nhét 1a K,
HPO., KH,PO,) tao ra tinh dém cho moi truong, dam bao pH tir 4,5-8,0.

Nguyén té S ciing 1a mot chit khoang quan trong trong té bao vi sinh vét. N6 tham gia
vao thanh phén mot sd acid amine (cystin, cystein, methionin), mot s6 vitamine (B, B7) va
mot s6 coenzyme c6 vai trd quan trong trong qué trinh oxi hoa khir.

Nguyén t6 K chat khoang chiém ty 1& kha 16n trong thanh phan khoang té bao vi sinh
vét. Nhung cho dén nay nguoi ta chua tim thdy K tham gia vao thanh phan nao trong nguyén
sinh chét, cling nhu khong c6 enzyme nao chira K. nguoi ta nhan thay K* thuong ton tai &
trang thai tu do & mit ngoai té bao. Nhiéu nghién ctru K* cho biét mot phan dang ké K ton tai
& trang thai lién két 1y hoa véi protein va cac thanh phan khac cua nguyén sinh chit. K c6 thé
tac dung nhu cac oin kim loai khac thong qua viéc anh hudng dén tinh chit hoa keo va hoat
dong xtc tac cia enzyme. Nhung nhiéu thi nghiém cho biét viéc thay thé K bang cac ion kim
loai héa tri I (Na, Li, Rb, Cs,...) déu khong c6 két qua. C6 nhiing tai liéu cho biét K tham gia
vao viéc hoat hoa mot sb enyme amylase, invertase, phosphortrans acetylase, acetyl CoA-
cyntherase, pyruvate phosphatekinase, ATP-ase. K lam tang d6 ngam nud6c cua hé thong keo
do d6 anh hudng dén qua trinh trao doi chat, nhat 1a cac qua trinh tong hop, K c6 nhitng anh
hudng dang ké dén qua trinh ho hip cta cac té bao vi sinh vat.

Na va Cl 1a nhitng nguyén td ma té bao doi hoi véi lugng khong nho nhung cho dén
nay nguoi ta van con hiéu biét rat it vé vai tro sinh Iy cua chung.
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Mg c6 vai trd quan trong trong viéc hoat hoéa nhiéu loai men khac nhau va c6 vai tro
trong viéc lién két cting nhu tach roi cac ti€u phan ribosome.

Fe la thanh phan c6 trong cac loai men nhu cytochrome, cytochrome oxidase,
peroxidase, catalase,..

Binh thuong kh1 nudi cay vi sinh vat nguoi ta khong can bd sung cac nguyén t6 vi
luong. Nhimg nguyén t6 nay co sin trong nudc may, trong hoa chat dung moéi lam moi
truong. Trong mét s6 truong hop cu thé nguoi ta phai bo sung mot sd nguyén t6 vi luong nhu:
bd sung Zn khi nudi ciy ndm méc, b6 sung Co vao moi trudng nudi cay vi sinh vat tong hop
vitamine Bj,.

2.4. Nhu cau vé chit sinh truwéng ciia vi sinh vit

Van d& vé chat sinh trudng cia vi sinh vat da dugc L. Pasteur phat hién tir khoang
1859-1864, khi 6ng nuoi cay vi sinh vat trén moi truong chira carbon, mudi amon va mot s6
thirc an khac, Ong nhan thay vi sinh vat phat trién yéu. Nhung néu bd sung thém mat it nudc
chiét cac nguyén liéu thién nhién vao mai truong néi trén thi su phat trién cta vi sinh vat ting
1én rat nhiéu.

Nim 1912 K. Funk, nha sinh hoa hoc nguoi Ba Lan nhén thdy trong cam gao c6 mot
chat hiru co c¢6 thé diéu tri duoc bénh té phu ¢ ga. Ong cho rang chét nay thudc acid amine
khong thay thé va dit tén cho ching 1a vitamine (c6 nghia 1a acid amine can thiét cho su
soéng). Thuat ngit nay duoc st dung rong réi to1 ngay nay, mac du nguoi ta biét rang vitamine
khong phai 13 acid amine, nhiéu loai vitamine khong co chira gbc amine nio trong cau tric
ctia chung. Nguoi ta dinh nghia vitamine 13 nhitng chét hitu co ngoai sinh hoan toan, can thiét
d6i v6i hoat dong sinh séng binh thuong cua co thé ngudi va dong vat mic du chi can véi
luong rat 1a nho. Thiéu bat ky mot vitamine nao & co thé nguoi va dong vat déu c6 thé bi
nhiing roi loan nhét dinh trong trao ddi chéat.

V& ban chit thi ngay nay nguoi ta dd xac dinh dwoc phan 16n cic vitamine 14 nhimng
thanh phan cua coenzyme. Nhitng hop chit hitu co c6 ban chat phi protein tham gia vao
nhiing bién d6i do enzyme xuc tac voi tinh chit 1a nhitng yéu t6 phu hop khong thé thiéu
duoc.

Tuy nhién khai niém chét sinh trudng cta vi sinh vat khong hoan toan giéng voi khai
niém " vitamine" d6i v6i co thé ngudi va dong vat. DOi v6i vi sinh vét thi khai ni¢ém chét sinh
truong la mot khai niém rat linh dong. N6 chi c¢6 ¥ nghia la nhing chat hiru co can thiét d6i

v6i hoat dong sdng ma mot loai vi sinh vat ndo d6 khong tu tong hop duoc ra chiing tir nhimng
chat khéc.

Nhu vay ciing mot chat nhung né co thé 1a chat can thiét (néu vi khuan khoéng tu tong
hop duoc) nhung né lai khong can thiét (néu vi khuén ty tong hop dugc) hodc né 6 thé 1a co
tac dung kich thich sinh trudong (néu nhu vi sinh vat ndo d6 tu tong hop duoc nhung nhanh
chong tiéu thu hét). Nhu vy nhiing chét co thé coi 1a chit kich thich sinh truong cua loai vi
sinh vat nay hoan toan c6 thé khong phai 1a chét sinh trudng d6i voi mot loai vi sinh vat khac.
Hau nhu khong c6 chit nao 14 chit sinh trudng chung cho tat ca cac loai vi sinh vat.

Thong thuong cac chit dugc coi la chit sinh truong dbi véi mot loai nao do co thé
thugc v€ mot trong cac loai sau day: cac gbc kiém purin, pirimidin va cac dan xuat cia chung,
cac acid béo va thanh phan ctia mang té bao, cac vitamine thong thuong.

Mot sq gdc kiém khong chi c6 mit trong acid nucleic ma con c¢6 mit trong nhiéu
coenzyme, chang han nhu sy ¢c6 mat cia adenin trong coenzyme A, FAD, FMN, ATP, NAD,
NADP....
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III. CO CHE VAN CHUYEN CAC CHAT DINH DUONG VAO TE BAO VI
KHUAN [4]

Dé ton tai va phat trién, té bao vi sinh vét thudng xuyén phai trao dbi chit va ning
lwong v6i moi trudng bén ngoai. Mot mit chung nhén cac chit dinh dudng can thiét tir moi
truong ngoai, mit khac thai ra ngoai cac san pham trao ddi chit. Nhu vay, gitta moi truong
xung quanh va mdi trudng bén trong té bao ton tai mot hang rao thim thiu, hang rio nay
chinh 13 mang té bao chit lypoprotein. Nhitng dan chimg sau day c6 thé chimg minh két luan
trén: Céc hop chat wa lipid thuong xAm nhép vao té bao nhanh hon céc hop chat ky lipid. Hon
nita néu xt Iy vi sinh vt bang cac dung moi cua lipid nhu butanol (gay nén viéc tach cac hop
chat phan tir thap khoi té bao) thi hang rao tham thau cta vi sinh vat ¢ thé bi huy hoai. RS
rang 13 mang té bao chat phai c6 kha ning tinh vi, diéu chinh su ra vao cac chat khac nhau, té
bao nhén va thai cic chit mot cach chon loc. Van chuyén clia céc chit qua thanh té bao tuong
dbi don gian. Sy xam nhap cua nudc va cac chat hoa tan qua mang té bao chét 13 qua trinh
dong hoc; té bao vi sinh vét dang song khong bao gi¢ ¢ trang thai can bang voi moi truong
xung quanh. Cac chat duoc van chuyén qua mang té bao chat thong qua mot trong hai co ché:
khuéch tan don gian hay con goi 1a van chuyén bi dong va vén chuyén chi dong phan tir
protein dac biét c6 trén bé mit té bao.

3.1. Khuéch tin thu dong

Céc phan tir di qua mang nhd su chénh 1éch ndng d6 (trong trudng hop cac chit khong
dién phan) hay chénh léch dién thé (truong hop cac ion) ¢ hai phia ciia mang. Su van chuyén
kiéu nay khong doi hoi bat ky mét chi phi ning lugng nao cia té bao vi sinh vat.

Hang loat cac nghién ctru da khang dinh, trr nudce ra, rat it cac hop chét co thé qua
dugc mang t& bao theo co ché trén. Da s6 cac chat hoa tan qua mang do tac dung cua cac chat
van chuyén dac biét:

3.2. Vian chuyén nho permease

(xlucose vao ra té bao nhe protein vian chuvén

(=xlucose

Tach ra

Lucose %‘ T+
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Nhirng phén tir protein van chuyén sip xép trong mang lién két v6i cac phan tir chat
hoa tan roi chuyen chung vao bé mit bén trong ctiia mang: tir day cac phan tir hoa tan dugc
chuyén vio trong té bao chit. Kiéu khuéch tan nay dugc goi 1a kiéu khuéch tan xiic tién. Cac
phan tir protein van chuyén néi trén dugc goi 13 protein thim-permease. Ban chat protein
ctia permease dugc khiang dinh béi cac dan chimg sau:[4]

Viéc tong hop permease thuong duoc cam tmg hodc duoc kiém ché nhu tong hop mot
sd enzyme.

Chloramphenicol trc ché viéc tong hop protein ciing e ché qua trinh téng hop
permease.

Hang loat cic protein mang mang tinh chat ciia permease di duoc tach ra.

Té bao vi sinh vat c6 kha ning tong hop mdt lwong 10n cac permease, cic acid amine
va hydrate carbon. Tuy nhién néu hé théng van chuyén nay déu dugc tong hop thudng xuyén
theo kiéu cau truc thi té bao s& phi pham vé vat chat va niang luong. Do dé, chung ta khong
ldy 1am la 13, nhiéu permease duoc tong hop theo kiéu cam tGng hodc kiém ché. Ngoai ra
protein thim con c6 enzyme van chuyén.

Su van chuyén cac chat dinh dudng nho permease c6 thé theo co ché thu dong (khong
can nang luong) hodc chit ddng (can ning lugng té bao).

Theo co ché van chuyén thu déng thi chit hoa tan lién két thuan nghich vao mét vi tri
trén phan tr permease nim & bén trong mang (co thé & cac 16 ciia mang). Phic hop chat hoa
tan duoc van chuyén theo ca hai phia cua mang nho su chénh I¢ch néng dd ciia mot chit nao
do, nghia la sy van chuyén dién ra theo kiéu "xubi dong". Su van chuyén thu dong da duoc
ching minh & mét s6 vi sinh vat.

Tuy nhién vi sinh vét c6 kha ning tich luj mot sé chat véi ndng do cao hon nhiéu so
véi bén ngoai. Chéng han ndéng d6 ciia K* bén trong té bao c6 thé cao gap hang ngan lan so
v6i bén ngoai. Pé dam bao trung hoa dién tir, té bao cting phai thai ra ngoai cac ion H", hay
Na’. Thém vao do nguoi ta con thay ¢ cac mang té bao vi khuan c6 hoat tinh ciia ATP - ase la
men c6 lién quan dén viéc véan chuyén cac chat. Nhu vay trong té bao vi sinh vat ngoai co ché
van chuyen thu dong con ton tai co che véan chuyén chi dong nho permease. Su van chuyén
nay duoc tién hanh bit chip gradien néng do nghia 1 theo kleu nguoc dong" nang lugng ti€u
thyu ¢ 1& do ATP ( hinh thanh trong mesosom hodc mang té bao chat) cung cap.

Trong md hinh véan chuyén trén thi ciing mot phén tir permease c6 thé dam nhan ca
chtrc van chuyén chu dong 14n chtrc van chuyén thy dong (tiy theo su ¢6 mit hay ving mit
cua ATP).

Ngay nay, nguoi ta da phan ldp dugc hang loat protein van chuyén trong cac loai vi
sinh vat. Gibng nhu enzime, chung c6 tinh dic hiéu co chit khac nhau. Mot sb c6 tinh dic
hiéu hau nhu tuyét ddi. Ching han nhu permease cia galactose & E. coli chi van chuyén
galactose. Cac permease ctiia dudng va acid amine khac thé hién tinh dic hiéu yéu hon déi véi
cac chit hoa tan. Diéu dang chii y 13, trong vi khuan sy van chuyén chii dong cua dudng, phu
thugc vao cac qua trinh phosphorryl hoa. Nam 1964 Kundig phan lap dugec mot hé thong
phosphortransferase bao gdm hai men (E1 va E2) va mét protein vén chuyén bén nhiét (HPr)
c6 khoi luong phan tur thap. Cac thanh phan protein ctia hé thong ndy da dugc thuan khiét va
phan tmg dién ra hai buéc:

Trude hét E1 chuyén phosphate tir phosphorenolpiruvat (PEP) dén HPr:
HPr +PEP — HPr-P + Piruvat
Sau d6 E2 chuyén phosphate tir HPr-P dén C6 ciia duong don.
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El la chung cho nhiéu loai duong nhung E2 lai dac hi¢u cho tung loai duong. Nghia la
mot dot bién nao do anh huong dén viée tong hop El s€ dan dén mat kha nang van chuyén
nhiéu loai dudong. Trai lai voi dot bién nhu the véi E2 chi anh hudng dén sy van chuyén mdt
loai duong.

IV. TRAO POi CHAT VA NANG LUQNG

Khdi ni¢m trao doi chit

Trao d6i chéyt 1a chi cac chuyén hoa c6 lién quan dén qua trinh tong hop va phan huy
trong t€ bao. Trao doi chat gom cd hai qua trinh dong hoa va di hoa.

) Qua tril}h dﬁng hoa: 13 qué trinh ché bién lai cac chit dinh dudng dlg:qc hép thu thanh
chat riéng cua t€ bao tung loai vi sinh vat. Qua trinh ndy con goi la su trao doi kién tao hay su
sinh tong hop, day 1a qua trinh thu nhiét.

Qua trinh di hoa: qua trinh phén huy cac thanh phan bén trong t& bao. San pham cua
su phan huy duogc thai ra ngoai moéi truong hay dugce t€ bao stir dung.

Qus trinh trao ddi ning lweng: 1 qua trinh phan huy c6 kém giai phong ning luong.

O sinh vt bac cao qué trinh di hoa va trao doi nang lugng chi 1a mét, do 1a sy oxi hoa
cac chat hitu co trong co thé dé gidi phong nang luong Q.

O vi sinh vét qué trinh trao doi ning lwong khong chi 1a qua trinh dj hoa (phan huy céc
thanh phan trong co thé) ma chu y€u con la qua trinh phan huy voi cac chat dugc hap thu tu
bén ngoai.

Nhu véy c6 thé nhan thay qua trinh TDC & vi sinh vat chinh 13 sy tdng hop cac phan
ung hod hoc dién ra trong t€ bao, gom hai loai:

-Céc phan g giai phong ning luong-trao d6i ning lugng

-Céc phan tng st dung ning luong-trao doi kién tao, (tong hop)

Hai qua trinh ndy tuong tac va dién ra ddng thoi. Ning lugng sinh ra dugc dung trong
qua trinh tong hop cac thanh phan cau tric t€ bao (vach, mang). Tong hop cac enzyme, acid
nucleic, lipid, polysaccharid va nang lugng con lai dung cho cac hoat dong song khac cua t€
bao nhu sinh truowngr sinh san, van chuyén chat dinh dudng, di dong.

4.1. Qua trinh trao ddi niing lwong

Qua trinh TDNL nhiam cung cdp ning luong cho hoat dong sdng cua co thé 1a mot
mat hoat dong sinh 1y quan trong cﬁa’sinh vat noi chung va vi sinh vat noi riéng. Hoat dong
sinh Iy ndy nhu da quen goi 1a sy ho hap.

4.1.1. Ban chit cia sw hd hip vi sinh vat

Cuing nhu céc sinh vat khac ban c’hét cua ho hép VSV la qua trinh oxi hod khir dugc
thuc hién bang su khur hydrro cia co chat va chuyén H nay cho chat nhan, hoan thanh giai
doan oxi hoa khur giai phong ra nang luong. Sy hd hap khéac nhau cia VSV phu thude vao
chat nhan H cudi cing cta qué trinh oxi hoa khur: ¢6 thé 1a oxi phan tir (O,), 1a chat hitu co
hay chat vo co.

Nang lugng giai phong s& duoc gitr lai trong cac hop chit giau ning luong trong té
bao (ATP, axetyl photphat, axetyl CoA) trong s0 nay quan trong nhat 13 ATP. Ning luong cua
cua ATP dugc dung trong hau hét cac phan ing can nang luong; AMP, ADP, ATP rat dé
chuyén hoa twong hé 14n nhau, do d6 sir dung rat tot trong qué trinh trao ddi ning luong.

AMP + H;POs+ Q = ADP
ADP + H;POs+ Q = ATP
So véi dong vat, ho hap & VSV ¢6 nhimg diém chung gidng nhau nhung ciing co
nhirng diém khac nhau, d6 la:
Qua trinh cung cép ning luong cho hoat dong séng
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Khong c6 bd may hd hdp chuyén trach, sy ho hip xay ra trén toan bo té bao.
Ho hép c6 thé can oxi nhu dong vat nhung ciing c6 thé khong can oxi (hd hap yém
khi).
Co chit dé oxi hoa c6 thé 1a chit hitu co va ciing c6 thé 13 chit vo co.
Mot phan ning luong cta qua trinh oxi hoa dugc chuyén thanh nhiét ning 1am noéng
moi truong.
4.1.2. Cac loai hd hép
Vi sinh vt c6 thé oxi hoa khir cac chat hiru co va vo co dé cho nang luong nhung hau
nhu dai da s6 VSV sur dyng chat hiru co ma chu yeu la duong Glucose. Bat ké loai VSV nao
du ho hap hiéu khi hay yém khi thi ching déu thuc hién giai doan dau phéan giai glucose giong
nhau, theo 3 con dudong chinh sau day:
-Con duong E.M.P (Empden-Meyehof-pasnas)
Glucose chuyén thanh Pyruvat qua 10 phan mg tao ra cic chit trung gian déu & dang
photphoryl hoa:
Glucose — 2 pyruvat +2ATP +2NADH,
O day ATP (chat cao nang dung phd bién & moi té bao) dugc tao thanh do photphoryl
hoa co chat.
Con duong EMP di cung cép 6 tién chit dung dé tong hop cac don vi cau tric 1a Gle-
6-P, Fruct-6P, 3-P glyceraldehyd, 3-P-glyxerat, P-enol pyruvat va pyruvat.
-Con dudng PP (Pentozo-phostphat)
7 Nhiéu vi khuan bi dot bién 16n hon mot enzyme cta con dudng EMP nhung van
chuyén hoa dugc glucose dén pyruvat nho con duong PP.

) Con duong nay cung cép cho té bao hai tién chat khac nhau trong tong hop cac don vi
cau truc la ribozo-5P (dung dé tong hgp acid nucleic, ADP,...), erytroza -4-P- (tong hop cac
acid amin thom) cung cac NADPH,

Glucoza — 1 pyruvat - +3 CO, + 6NADPH,+1NADH,+1ATP
-Con duwong Enter-Doudoroff (KDPG)

Chi gip & vi khudn chuyén hoa gluconat: Pseudomonas, saccharofhila va Alcaligenes
phan giai 100% glucose theo con dudong nay
Giita 3 con dudng chuyén hoa chuyén hoa trén c6 moi quan hé qua lai v6i nhau va tiy
thudc vao loai hinh vi sinh vét khac nhau ty 1¢ % duong dugc phén giai theo timg con dudng
la khong giong nhau.
4.1.2.1. Ho hép hiéu khi
La qta trinh oxy hoa khir co chat co su tham gia ctia O,. Oxi 1 chat nhan dién tir cu(?:)i
cung. Thyc }}ién loai h6 hap nay thudc vé nhém vi sinh vat I}iéu khi, nbung ,cén cr vao co chat
bi oxi hoa d€ cho nang lugng ma phéan thanh hai loai h6 hép la: h6 hap hiéu khi di dudng va
hoé hap hicu khi tu dudng.
H6 hip hiéu khi di duwéng: 13 loai hinh ho hép cia cac vi sinh vat di dudng hoa nang.
Qua trinh ho hip duoc dién ra nhu sau
Trude hét glucose duge phan giai thanh pyruvat theo mét trong ba con duong phan
gidi khac nhau d6 1a con duong EMP, PP, KDPG, sau d6 pyruvat di vao chu trinh aci
tricacboxylic (ATC) hay con goi la chu trinh Krebs.
Trude hét phan 16n pyruvat trong diéu kién c6 oxi dugc chuyén hoa thanh axetyl -CoA
nho phtrc h¢ pyruvat-drhydrogenaza (PDH)
Pyruvat +CoA + NAD - Axetyl-CoA +NADH, +CO,
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~ Cac H' va electron (e) tach ra tur co chat tham gia vao chu trinh hé hip va e duge
chuyén dén O.. Nang lugng thoat ra dugc tong hop thanh ATP mét cach manh m& nho chuoi
hoé hap.

4.1. Nang lugng hoéa hoc

Trong qua trinh séng, nhu nhing sinh vat khéc, vi sinh vét cling can ¢ ning luong.
Cac qua trinh oxi hoa - phan huy kém voi qua trinh giai phong nang lugng goi la qua trinh
trao ddi ning luong (nang luong hoa hoc). O sinh vat bac cao thi hai khai niém trao d6i ning
luong va di hoa gan lién v6i nhau ‘nhung ¢ vi sinh vat thi hai khai niém nay co thé phan biét
v6i nhau. C6 thé do luong vat chgt trong co thé vi sinh vat qua it, nén trong qué trinh sng
chung phai st dung ca cac hop chat thu dugc tr moi truong.

Chuyén héa ning lugng: ning lugng can thiét cho qué trinh séng cua vi khudn c6
dugc 1a nho qua trinh oxi héa cac co chat nang luong.

Su chuyén hoa nang luong (trao d6i ning lugng) cua dong vat bac cao trung hop vdi
qua trinh trao doi chat (d6ng hoa va di hoa). Nhung ddi voi vi khuan khong nhat thiét c6 sy
trang hop nay. Vi khudn c6 kha ning hap thu ning lugng co chét ning lwong qua mang cua té
bao.

Dbi voi nhom vi sinh vat ky khi qua trinh oxi hoa sinh nang lugng khong kém theo
viée lién két voi oxi khong khi. Ngay nay nguoi ta hiéu ring oxi hoa khong chi cé nghia la
lién két voi oxi ma bao gdm ca qua trinh mat hydro nhu qua trinh tach hydro hodc qua trinh
mét electron ting thém hoa tri duong.

Phu thudc vao sw cé miit ciia oxi trong qua trinh chuyén héa ciia vi khuan, nguoi
ta chia chung ra lam cac nhom sau:

+Vi khuén hiéu khi: can oxi cho qua trinh phat trién

+Vi khuén ky khi: ho hap ky khi thuan tay va 1én men

H6 hap hiéu khi: ¢ vi khuan hé hap 13 qua trinh chuyén héa nang luong dlen ra trong

chudi dai cytochrom c6 sy tham gia ctia men vang Obiquinon, nhung chit nh4n e cudi cung 1a
O, cua khi troi.

H6 hip ky khi: chat nhan dién tr cudi cung khong phai 13 oxi ma 1a cac chat vo co
khac. Cac vi khuin nhém nay khong c6 hé thdng Cytocrom va cac men peroxidase, deoxidase
dé phan huy O, cho nén O, doc véi ching.

. Lén men: 1a qua trinh ho hép ky khi, trong d6 chat nhan dién tr cudi cung 1a mot phan
chat hitu co sinh nang lugng.
Vidu : CH1,O6 (Ién men ruou)— 2CH;CH,OH + 2CO,
Tom lai qua trinh dong hoa nang luong 1a qua trinh tang ATP trong té bao con qua
trinh di hoa la giam ATP trong t€ bao.
*Phan loai vi khuén theo chuyén hoéa niing lwong: chia vi khuan lam ba nhom:
Vi khuan hiéu khi: chi phat trién trong diéu kién ¢6 O,, tuy nhién nhu cau oxi khong

nhét dinh. Nhom can nhiéu oxi (vi khuan lao), nhém can it oxi (vi hiéu khi) d6i v6i loai nay
lwong oxi can rat nhoé (vi khuén sdy thai truyén nhiém)

Vi khuan yém khi (con goi la ky khi) 1a nhiing vi khuan c6 phuong thirc trao doi ky
khi va 1én men. Nhitng vi khuan gy bénh thudc nhom nay rat nguy hiém nhu vi khuan uén
van,...

Vi khuan yém khi tiy tién: phat trién duoc trong ca diéu kién yém khi va hiéu khi.

4.2. Sw phén giai cac hop chét hiru co

4.2.1. Phan giai cac hop chit khong chira Nito
+Phan gidi cellulose

60



Hang nam c6 khoang 30 ty tan chét hitu co dugc cdy xanh tong hop trén trai dat.
Trong sO nay c6 té1 30% la mang té bao thuc vat ma thanh phan chu yéu la cellulose, nguoi ta
nhén thay cenlulo chiém 90% trong bong va 40-50% trong go._

Cac soi cellulose tu nhién chtra khoang 10000-12000 gdc gluco, cac soi nay lién két
thanh bo nhé goi 1a cac microfibrin. Trong lugng phan tir ctia tirng loai cellulose thay doi tuy
tung loai thuc vat.

Cellulose 14 loai hop chat bén vimng, khong tan trong nudc, nd khong duogce tiéu hoa
trong duong ti€u hoa cua con nguoi, sd di dong vat nhai lai va con nguoi ti€u hod duogc
cellulose 1a nho hoat dong phén giai cellulose cua rat nhiu loai vi sinh vat (song trong da co
va trong duong ti€u hoa cua nguoi)

Cac loai vi sinh vat phan giai cellulose

Vsv X ,
Vi sinh vét (vsv) hiéu khi yém Ysv yem khi| Vsv ua
: song tw do nong

khi

”

Bacillus Vi khuan
Streptomyces Xa khuan
Vi khuan da c6 loai Ruminococcus

Cytophaga, Sporicytophaga, cenlulomonas Niém vi khuan:
Nam méc Aspergilus, Penicilium, Fusarium

Bacillus cellulose methanicus Bacillus celluloae hydrogenicus
Bacillus cellulosae thermophicus

Co ché ctia qua trinh phan giai cellulose : Muén phan giai duoc cellulose cac vi sinh

vat phai tiét ra men cellulease, sau d6 men mai tac dong truc tiép 1én cellulose.
Cellulose - disacharit — monosaccharit (glucose)

+ Sw phan giai tinh bt

Tinh bot 1a chzftt du trir chu yéu cua thy:c vat, nd phan ing véi iod tao thanh chét c6
mau lam tim. Trong t€ bao thyuc vat tir}h bot ton tai trong dang cac hat tinh bot, cac hat tigh
bot c¢6 hinh dang va kich thudc thay doi tuy theo loai thyc vat. Tinh bdt gom hai thanh phan
khéac nhau amylose va amylosepectin.

Vi sinh vat phan giai tinh bt
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Nhiéu loai vi sinh vat co kha ning san sinh ra men amylase ngoai bao lam phan giai
tinh bdt thanh cac thanh phan don gian hon c6 thé phan bi¢t mot so loai amylase sau:

a-amylase: tic dong dong thoi 1én nhiéu day ndi, ké ca bén trong dai phan tir, san
pham phan gidi nay ngoai mantose con co6 oligmer chura 3-4 gdc glucose.

B-amylase: men ndy chi tic dong bén ngoai dai phan ttr, phan cit lién két 1-6 & cac vi
tri phan nhéanh.

Glucoamylase: phan giai tinh bot thanh glucose va céc oligosaccarit.

Mot s6 loai vi sinh vat ¢6 hoat tinh amylase

Loai amylase Vi sinh vat

Aspegyllus candidus, Asp. niger, Asp. orysee.
o-amylase Bacillus subtillis, B. maccarans, B. mesintericus,
Clostridium acetobutylicum,...

B-amylase Asp. awamori, Asp. oryse..

Glucoamylase Asp. niger, Asp. awamori, Asp. oryse..

Cac qua trinh 1én men
+Qua trinh 1én men Etilic

Duéi tac dung ciia mot sb loai vi sinh vat, duong glucosa ¢ thé duoc chuyén hoa
thanh ruou etylic va CO, déng thoi 1am san sinh mot s nang luong xac dinh. Qué trinh nay
duoc goi la qua trinh 1én men etilic hay con goi 1a qua trinh 1€n men ruou.

Vi sinh vat tham gia vao qua trinh Ién men rugu:
Loai nam men c6 kha nang 1én men rugu manh mé nhat va c¢6 nhiéu y nghia kinh té
nhat 1a Saccharomyces cerevisiae.

Loai nam men nay c6 kha nang lén men duong glucose, galactose, maltose, lactose,
tinh bot.

Trong cong nghiép bia, nguoi ta s dung cac loai Sac. carsbergensis. Rugu rum
thuong 1én men Schizosacchramyces, chung phan biét d¢ dang vo6i Saccharomyces 6 cho co
kha nang phan chia t€ bao nho vach ngan ngang (khong nay choi).

Tém tit qua trinh:

CsHi, 0O - CH;COCOOH + 4H
CH;COCOOH - CH;CHO +2CO,
CH;CHO +4H - CH;CH,OH

C¢Hi,0Os - CH;CH,OH + 2CO, + 22Kcalo

Néu co chit 1a cac san phém phtre tap khac nhu tinh bot, cellulo thi qua trinh nay s&
qua hai giai doan. Giai doan dau cac hop chat hiru co phuc tap nay bi cac chat hitu co khac
phan giai thanh cic dung dich duong, sau d6 dudi tac dung ciia nAm men moi bién thanh
ruou.

Qua trinh nay dugc g dung:

San xuét ruogu bia, cac loai nude giai khat, st dung ndm men 1am né bot my, U thirc an
cho gia suc.

+Lén men lactic

Puong glucose dudi tac dung ciia mot sd vi sinh vat yém khi dic biét s& cho chung ta
acid lactic goi la qué trinh Ién men lactic.
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Co ché qua trinh: C6 hai qu4 trinh 1én len lactic khac nhau d6 1a 1én men lactic dong
hinh va Ién men lactic di hinh.

Trong chu trinh 1én men lactic ddng hinh glucose s& duoc chuyén hoa theo chu trinh
Embden-Meyerhoff dé cudi cung tao thanh acid pyruvic va NAD-H". Acid pyruvic s& ti€p tuc
khtr thanh acid lactic:

Ce¢H 1,06 - 2CH;COCOOH + 4H
CH;COCOOH +4H - 2CH;CHOHCOOH
Qua trinh 1&én men lactic déng hinh duogc thyc hién béi nhom vi khuan lactose
bacterium (Thermobacterium, Streptobacterium) va Streptococcus.

Trong qué trinh 1én men lactic di hinh, ngoai acid lactic con tao thanh cac san phim

khéc nhu acid acetic, CO,, ethanol, glyceril.
C¢Hi,06 - CH;CHOHCOOH + CH3COOH + CH3CH,OH +CO,
i Vi khuan lér} men lactic di hinh, ngoai viéc tao thanh cac apid lactic con c6 nhiéu san
pham khac. Vi khuan 1én men lactic di hinh khong c6 men chua yéu cua chu trinh Embden -
Meyerhoff .

Vi khuan lactic thudc Streptococcaceae va Lactobacillaceae, vi khuan lactic khong
sinh bao tu, Gram duong (trir Lactobacillus inulinus), thuong khong di dong, chung thudc
loai vi khuan ky khi hodc héo khi.

Vi khudn lactic thuong doi hoi nhiéu chit sinh truong (acid amine, thiamin,
riboflavin,...) ching thuong khong thé phat trién dugc trén méi truong tong hop, nguoi ta
thuong nudi cdy vi khudn lactic trén cac moi trudng chira chat hitu co phirc tap nhu nim men,
nudc ca chua, stra, mau,...

Nhiét d¢ thich hop cho vi khuan lactic phat trién d6 1a 22-45°C, vi khudn lactic thuong
it gdp trong dat, nudc, chiing thuong phat trién ¢ nhitng noi c6 chtra nhiéu chat hiru co phtrc
tap nhu trén xac thyuc vat, stra,...

Ung dung: san xuét acid lactic, ché bién sira chua, u chua thirc an cho gia stc.

Lén men butyric

Trong tu nhjén, duong glucose dudi tac dung cia mot s6 vi sinh vat yém khi dac biét,

dugc chuyén hoa dé cho ra acid butyric goi l1a qua trinh 1én men butyric.
Co ché:
Cs¢H1206 — 2CH3;COOH + 4H
2CH;COOH - 2CH;CHO + CO,
CH;CHO + CH;CHO - CH;CHOHCH,CHO
CH;CHOHCH,CHO - CH;CH,CH,COOH

Qua co ché trén ching ta thdy c6 sy trung hop giita hai phan tir CH;CHO. Qua trinh
trung hop nay phu thude rat nhiéu vao diéu kién ngoai canh, khi ngoai canh thay d6i thi san
pham ciing thay ddi, ngoai acid butyric ra, ngudi ta con thu dugc nhiéu san pham khac nhu
acid acetic, acetone, rurgu butanol,...

Vi sinh vat 1én men butyric

Vi sinh vat 1én men chu yéu 1a Clostridium, 1a mét loai vi khuan Gram duong, chu
mao, di dong sinh nha bao, kich thudc nha bao 16n hon kich thudc t€ bao vi khuan nén khi
mang nha bao vi khuén c6 dang hinh vot, dui trong, chiung thich hgp trong phat trién ky khi.

Ung dung: vi khuan 1én men butyric tham gia tich cuc vao qua trinh phan giai cac hop
chat hitu co trong tu nhién. Nhung néu qua trinh nay xay ra manh thi lugng acid butyric sinh
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ra nhiéu gy anh huong d6i v6i sy phat trién cia cay trong. Qua trinh 1én men butyric gay anh
hudng xau trong qua trinh bao quan hoa qua, muoi dua, u chua thirc an chan nudi.
4.2.2. Phén giai cac hop chét hitu co chira Nito

+Qua trinh amon héa protein

Duéi tac dung cta vi sinh vat, protein duoc phan giai dé cho ra NH; goi 1a qué trinh
amon hoa protein.

Trong tu nhién cé rat nhiéu loai vi sinh vat c6 kha nang san sinh vao méi trudng men
protease (proteinase va peptidase), chung xuc tac qua trinh thiy phén lién ket peptid va mot
s0 lién két khac lam cho phén tur protein duge phén giai. Khac vdi cac loai protease cua thyuc
vat va dong vat protein cua vi sinh vat thuong la men ngoai bao, cé tinh chuyén hoa rong, can
cq vao pH hoat dong cuia protease, ngudi ta c¢6 thé chia 1am ba loai, loai acid trung tinh va
kiém.

_ Visinh vat phan giai: co nhiéu loai vi sinh vat c6 kha ning phan giai protein: vi khuan
hicu khi, yém khi, xa khuan, nam.

Co ché

Duéi tac dung cua protease, protein dugc phén giai thanh cac hop chat don gian
(polypeptid va olipeptid). Cac chit nay tiép tuc phan giai thanh acid amine nho tac dung cua
men peptidase ngoai bao. Cac acid amine nay s& dugc su dung mot phan vao qua trinh sinh
tong hop protein cua vi sinh vat, mot phan tiép tuc phan giai dé tao ra NH;, CO; va nhi€u san
pham trung gian khac. Qua trinh phén giai tr mét protein dén cac acid amine 1a mot qua trinh
phuc tap c6 thé dién ra nhu sau:

R - CH(NH,) - COOH +1/2 O;— R -CO- COOH + NH;
R - CH(NH,) - COOH + 0O, - R-COOH + CO, + NH;

R - CH(NH,) - COOH + H,O - R - CHOH + CO,+ NH;
R - CH(NH,) - COOH +H,0 - R-CO -COOH + NH;
R - CH(NH,) - COOH +2H- R-CH,- COOH + NH;

Khi phan giai cac acid amine chtra luu huynh (cistin, cistein, methionin) vi sinh vat
giai phong ra khi H,S

HOOC - CH,NH - CH,-SH + 2H,0 - H,S +NH3;+CH;COOH +HCOOH

Khi phan giai triptophan mot s6 vi sinh vat c¢6 thé sinh ra indol va scaton c6 mui thdi.

+Qua trinh amon héa urea

Vi khuin amon hoéa urea thuong thudc loai hiéu khi hay ki khi khéng baflt buoc
(Micrococcus ureae, Planosarcina ureae, Bacillus, Pasteurela,...). Chung phat trién tot trong
moi trudong trung tinh hay hoi ki€ém, ching c6 men urease xuc tac phan giai urea thanh NHj,
CO,, va H,O

CO(NH;), + 2H,0 urease - (NH4),COs
(NH4),CO; —» 2NH; + CO,+H,0O

+Qua trinh amon héa uric

Uric 1a mot chat hiru co chira trong nudc tiéu. Chung phan giai thanh urea va acid.
Sau d6 ure dugc ti€p tuc phan gidi nhu trén.

4.3. Téng hop cdc hop chit hiru co
4.3.1. Tong hop cac hop chit hitu co c6 Nito
+Sinh tong hop acid amine
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Nhiéu vi sinh vat c6 kha nang sinh téng hop duoc nhiéu loai acid amine, hi¢n nay hai
acid amine chinh dugc tong hop bing vi sinh vat 13 acid glutamic va Lysin, cac vi sinh vat
thuong dung 1a Brevibacterium, Micrococcus, Microbacterium,...

+Qua trinh cb dinh N,

Qua trinh ¢ dinh N, ¢6 ¥ nghia rat quan trong d6i voi san xuét néng nghiép, trong
khoéng khi mdi ha dét c6 khoang 80000 tan N>, nhung nguoi, gia suc va cay trong déu khong
c6 kha nang str dung ngudn N; nay do lién két trong phén tir qua chit chd boi ba lién két, dé
ché tao ra cac phan bon hitu co can ¢ diéu kién k¥ thuat phtre tap (t° cao, ap sudt 16n, chat
xuc tac dat tién) trong khi d6 mét sd vi sinh vat c6 kha nang ddng hoa rat d& dang va thuong
xuyén ngudi ta goi chiing 1a nhimg vi sinh vat c¢b dinh N,.

Cac vi khuan c6 kha ning cb dinh N, nhu: Azotobacter (tén 1g duong thi vi khuan co
kha nang cb dinh 518 g N). Clostridium song trong dat 4m c6 kha ning c6 dinh N, khong khi,
vi khuan lam sdng cong sinh c¢6 dinh N, vi khuan ndt san cay ho dau (Rhizobium)

4.3.2.Tong hop cac hop chit hiru co khong chira Nito

Ngoai qua trinh phan giai cac hop chét hitu co phirc tap thanh cac hop chat don gian,
trong tu nhién con ¢6 nhiéu loai vi sinh vat c6 thé nho nang lugng mat troi tién hanh tong hop
cac hop chat hiru co khong c6 Nito tor H,S va CO, trong khong khi. Chung thudc loai vi sinh
vat ty dudng quang nang.

Mot s6 vi sinh vat c6 chira sic t6 quang hop. Chung c6 kha ning chuyén hoé nang
lugng cua anh sang mat troi thanh nang luong hoa hoc tich lliy trong ddy nodi cao nang cua
ATP.

Qua trinh quang hop cta ciy xanh c6 thé tom tit nhu sau:
CO,+ - [CH;O]+0O; (Hv, nang lugng mat troi)

Tao lam quang hop gan giéng cdy xanh, vi khuan luu huynh mau luc hodc vi khuén
luu huynh mau tia qua trinh quang hop khac voi cay xanh. Néu ¢ cay xanh nguon H la to H,O
thi ¢ vi khuan ngudn H 13 tir H,S ¢6 thé tom tat qua trinh quang hop ciia vi khuan nhu sau:

CO,+ H,S _hv_[CH,O] +2S

Bacterio chlorophile

IV. SU PHAT TRIEN CUA VI KHUAN

4.1. Sinh trwéng, sinh sin va phdt trién ciia vi khuén

Sinh trudng va phat trién 1a thudc tinh co ban ctia moi sinh vat, cling nhu dong vat V"c‘l
thuc vat, vi ’sinh vat cling sinh tr}IGng va phat trién. Sinh trudng la su tang k’ich thude va khoi
lugng cua t€ bao, con sy phat trién (hodc sinh san) la sy tang sinh so luong té bao.

Tuy nhién sy tang s6 luong té bao khong phai bao gid ciing dién ra song song vdi sur
tang sinh khoi. Chang han khi chat dinh dudng trong méi truong da can, vi khuén tuy con
phan chia 1-2 lan nhung cho 2-4 t€ bao nho6 hon té bao binh thuong, trong pha m¢ dau sinh
khoi t€ bao vi khuén tang 1€n nhung so lugng t€ bao khong thay doi, ngugce lai pha logarit
kich thudc t€ bao giam di nhung s6 t€ bao lai tang 1én.

O vi sinh vat khi n6i dén sinh truéng 14 n6i dén sy sinh truong cia ca quan thé.

4.2. Phwong phdp nghién ciru sw phdt trién ciia vi khudn
4.2.1. Nudi ciy vi khuén
a, Phan loai méi truwong nudi cdy vi khuén
 Can ctr vao ngudn gbc, tinh chat ma c6 nhiéu cach phan loai méi truong nudi cay vi
khuan khéac nhau.
1. Ciéin cir vao ngudn goc ciia mdi truong: ngudi ta chia moi trudng nudi cdy vi khudn
ra lam 2 loai:
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1.1. Mbi truwong nudi cAy c6 ngudn gbc tw nhién

Moi truong thuéc nhom nay duge phan 1ap dua trén kinh nghi€ém hon 1a dya vao su
hi€u bi€t v€ thanh phan dinh dudng do6i vaoi vi khuan nudi cay. Cac méi trudng ty nhién dugc
dung pho bién la: nudc bang, nudc trich thit bo, nudce trich cac loai rau, cu,...Cac loai moi
truong nay thuong chira nhi€u chat hiru co va vo co tan trong nudc, cé thé dap ung nhu cau
ve€ su phat trién cua vi khuan. Moi trudong tu nhién dé chuan bi, vira ré ti€n lai c6 thé st dung
cho nhiéu muc dich nghién ctru vi khuan.

Khuyét diém cta loai mdi truong nay 1a, khong biét chinh x4c thanh phan dinh dudng,
ciing nhu thanh phan dinh dudng cua nhiing lan chuan bi khac nhau s& khong hoan toan giong
nhau. Do d6 khi nudi cdy vi khuan cua nhitng 1an chudn bi méi truong khac nhau co thé
khong gidong nhau.

1.2. Mdi trudng nudi ciy c6 ngudn goc tong ho’p

Dé bo sung khuyet diém ctia moi trudng nudi cay ty nhién, nguoi ta da thiét 1ap cac
moi truong nudi cay. tong hop, trong d6 cac thanh phan dinh dudng ctia méi truong duoc
kiém soat chit ch& vé sb luong va chét lwong. Ty theo nhu ciu dinh dudng clia moi loai vi
khuin ma nguoi ta thiét 1ap thanh phan dinh dudng khac nhau trong mdi loai méi trudng. Vi
du: moi truong, MacConkey, Vinson Blai, SS (Salmonella-Shigella), KAl (Kligler -Iron
-Agar),...

Uu diém cua cac loai moi truong nudi cdy tong hop 1a ta c6 thé biét 1o rang thanh
phan dinh dudng ctia moi truong, d€ phu hop véi muc dich nudi cay ting loai vi khuan, khi
biét rd0 nhu cau dinh dudng ctia ching.

Nhuoc diém: dit tién, chuén bi phirc tap, chi str dung cho tung loai vi khuan thich hop,
truong hop vi khuan chua xac dinh, khong thé nudi cdy trén méi truong ndy mot cach bao
dam.

2. Cin cir vao tinh chét vat Iy

Chia mo6i truong ra lam cac loai sau: moi truong ran (thach Agar hoac moi truong cac
chat dinh dudng c6 bd sung thém thach cho d& nudi cdy vi khuan, méi trudng loai nay dung
kiém tra hinh hinh thai, mau sic, kich thudc khuén lac), méi truong 1ong (nudc thit pepton, dé
xac dinh tinh chit lam dyc, cin, kha nang sinh mang), moi truong ban cd thé (nira rin, nira
16ng) (Manitol motility-xac dinh tinh chat di dong va kha ning 1én men duong mannis).

3. Phan loai theo muc dich sir dung: moi truong thong thuong va moéi trudong dac biét.

3.1. Moi trwong thong thwdng: 1a moi truong ma thanh phan méi trudng don gian va
dugc dung pho bién nhu: nudce thit - pepton, thach thuong.

3.2. Moi truong dic biét: 1a moi truong c6 cac cht quyét dinh dén qua trinh pht trién
cua vi khuan, néu c6 mat hay vang mat cac thanh phan nay vi khuan khong thé phat trién
duoc.

-Moi truong tang sinh: c6 céc chét kich thich su phat trién cta vi khuén, nhu mau,
huyét thanh, acid amine,...

-Moi truong sinh hoa: 1a méi trudng dé kiém tra mot sé tinh chit cua vi khuan, nhu
kha nang lén men dudng glucose, lactose, mannitol,... kha nidng sinh H,S, sinh urea, indol,
thuy phan gelatin, dung huyét,...

-Moi trudng uu tién hay tuyén lya: 1a moi truong uc ché su phat trién ciia mot s6 loai
vi khuén, nhung lai kich thich vi khuan khac phat trién. Chang han mdi truong SS
(Salmonella-Shigella) ché sy phat trién cta vi khuan E. coli. Méi truong Wilson, Blaire
ngan can sy phat trién cua vi khuan Gram dwong. Mbi truong pepton co chira acid phenic 5%
va nudi ciy & 42°C chi vu tién cho vi khudn E. coli phat trién.
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- Moi truong phén biét: sir dung tong hop ca ba loai moi truong trén dé phan biét tinh
chat cua céc loai vi khuan trong qua trinh phan 1ap.

Yéu ciu ciia mdi truwong nudi ciy vi khuin: Mbi truong phai dam bao nhimg yéu cau
vat Iy (mau, trang thai ran, 16ng, ban 16ng), hoa hoc (thanh phan dinh dudng), vi sinh vat hoc
(dam bao vo trung).

Vo trung moi truong bang cach hap & 121°C/15-20 phat. Déi voi thach sau khi hap vo
tring dé nhiét do 45-50°C d6 ra cac dia Petri, moi truong long sau khi hép cho vao cac ong
nghiém va bao quan vo trung. 1?01 v6i cac loai duong dé bi phan hity ¢ nhiét d6 cao cho nén
c6 thé sir dung mang loc vi khuan dé loc vo trung.

b, Nudi ciy vi khuin

Tuy tung loai vi khuan cin nudi cdy ma yéu cau thanh phan dinh dudng, méi truong
nudi cay khac nhau. Sau day chi trinh bay phuong phép nudi cay don gian.

Ciy vao mdi | treomg nudce thit: dung que ciy ldy mau khudy vao méi trudng u 37°C/24
gid quan sat mau sic do duc, cin vang cua dng nude thit.

Phuwong phap vach trén mit dia Petri:

Moéi truong dinh dudng thich hop cho vi sinh vét muér} nudi cdy, thém 2-3% thach
cho cing dé vach hon. Hap 121°C/15 phat dé ngudi 45°C do ra dia Petri mot 16p mong
(khoang 20ml/dia c6 @= 8cm).

Céch vach dé c6 khuan lac moc ra tir mot té bao, dung que cay lay i khuan sau d6
vach 1én mat thach theo dudng cay zic zac theo duong cay 3 pha hay 4 pha dé mo ta, phan lap
thuan khiét khuan lac.

Sir dung mang loc vi khuén

Dung mdi truong nudi cay nhu trén, pha loang huyén pht vi khuan ra nhiéu lan sao
cho c6 khoang 1-5 té bao /1ml, cho qua mang loc khoang 5-10ml huyén phu dé pha loang.
Lay mang loc ra dit 1én trén mat cua dia thach Petri u vao tu am. Sau khi 0 ti 4m 24 gid kiém
tra hinh dang va mau sdc, sO lugng cua khuén lac.

4.2.2. Céc phwong phap dinh lwong vi khuin

Co 9r€'1t nhiéu phuong phap dém s6 luong vi khuan, tiy theo muc dich, phuong tién, tuy
loai vi khuan ma co6 thé st dung cac phuong phap khac nhau. Sau day 1a mét s6 phuong phap
pho bien.

1. Pém tryec tiép dwéi kinh hién vi
*Str dung budng dém hong ciu (Neubauer, Thomas) dé dém té bao vi khuan.
Nguyéen tic chung: Dém s6 luong té bao vi khuan co trong mot don vi thé tich cua

phong dem tir d6 suy ra sd luong té bao co trong Iml dung dich, nhan véi d pha lodng dé
biét s6 té bao co trong dung dich ban dau.

Buong dém Neubauer: La mot phlen kinh dac bié‘g, trén bé mit chia thanh cac 6 vudng
nho, canh 6 vudng nhd la 1/20mm, khoang cach giira phién kinh va 14 kinh 0,1 mm.

Ta nho Ién budng dé dém mot giot huyén phui chira vi khudn muén dém, day 1a kinh
lai khi d6 ta c6 thé tich mdi 6 nhé 1a: 1/10 x 1/20 x 1/20mm*=1/4000mm’= cm”.

N Goi do pha lgéng cua dung dich V’i khuén can dém la K,gtrung birlh s6 vi khuan trér}
moi 6 nho 1a A (ta dém vai 6 16n, sau do 1ay trung binh s6 vi khuén trén moi 6 nho), khi d6 s6
vi khuén c¢6 trong 1ml dung dich 1a N:

N=A x 4 x 10°x (s6 té bao/Iml)
Phuong phap nay cho két qua nhanh, tuy nhién khong the phan biét duoc t& bao vi
khuan séng va té bao vi khuan chét. Hon nita té bao vi khudn rat bé nén viéc dém duéi kinh
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hién vi 1a khong d& dang. (Phuong phap ndy chu yéu ap dung cho nhimng té bao khong can
nhudm mau).

Pém vi khuén da nhu@m; Nho mot thé tich nhét dinh cua huyén phu mudn dém lén
mdt dién tich nhat dinh trén phién kinh, ¢6 dinh va nhuém mau, thuong 1a v6i xanh mtylen
hodc vo1 mau phu hop vai vi khuan ay. Sau d6, dém so lugng t€ bao trén mot don vi dién tich.

*Pém truc tiép theo Breed

Lay mot phién kinh sach dat 1én to gidy ké 6 vudng, thong thuong 6 vudng cb canh
lem (dién tich moi 6 1a S=1c¢m?). Dung micropipet hit 0,01ml mau roi quét kin dién tich mot
0 (0,0lrml/ lcm?, néu quét bi lem ra ngoai 6 phai lam lai). Lap lai véi 4-5 6 cach r(‘)ri’ nhau, co
dinh vet boi, nhudm mau ti€u ban (Gram, Newman-Lampert cai ‘tién), sau do dém so luong vi
khuan co6 trén m(f)!: dién tich vi truong, 1ap lai khoang vai chuc lan & cac vi truong khac nhau.
Tinh trung binh s6 lugng vi khuan c6 trong mét vi trudong hién vi.

Céch tinh: tinh dién tich vi trudng, dung thudc do vét kinh, thudc nay co chidu dai
Imm, dugc chia 100 phan moi khoang cach tuong tmg 0,01 hay 10pm. Pat thude do 1én ban
kinh, di€u chinh khoang cach d€ nhin thay cac vach trén thudc do. Do duong kinh cua vi
truong hién vi, tinh dién tich vi truong theo cong thirc s = T

S6 luong té bao co trong Iml 1a : =x A x x
K 13 d6 pha lodng, A trung binh s6 vi khuan cé trong mét vi truong, S 1a dién tich dung
dich dan mong (1cm?) s,, dién tich vi truong.
2. Pém s6 té bao séng (khuén lac trén dia thach)

*Phwong phap pha loang

Dung dung dich can dém vi khuan pha lodng ¢ cac do lién tiép nhau, theo co sb 10,
thong thuong lay vi khuén da pha loang ¢ ba néng d¢ lién tiép thich hop véi timg loai vi
khuan. Pam bao c6 thé dém duoc khuan lac, it nhat 1a ¢o hai ong co6 thé nhin thay khuan lac_,.
Vi du: 10107, 10°, m6i nong d¢ pha lodng lay 0,1 ml cay 1én 2 dia thach thich hop (c6 thé
dung que gat thuy tinh hay bi thuy tinh d€ dan mong) sau d6 u 37°C/24 gio.

Pém s6 khuén lac moc trén dia thach. Sau khi c6 s khuén lac ta tinh toan nhu sau:

S6 lugng té bao/ml =a x x

a: s6 khuan lac trung binh trén mdi dia thach c6 cung do pha ling

V: Thé tich dich cay trén mdi dia thach (ml)

K: d6 pha lodng twong tmg cua dich dugc cdy.

Phuong phap nay né cho phép dém dugc sé té bao sdng c6 trong 1ml dung dich.
*Str dung mang loc vi khuén
Truong hop dung dich can dém c6 mat do vi khuén‘ thip nhu kiém tra vi khuan c6
trong bia, cac loai nudc ’uéng. Cho mot lugng 16n dung dich can kiém tra qua méng loc sau do
dat mang loc 1én nuoi cay trér} dia thach, can ctr vao lugng dung dichﬁ dem loc va so khuan lac
trén moi mang loc ta suy ra so lugng vi khuan c6 trong mét don vi thé tich.

Phuong phap nay cho chung ta két qua gan dung, chir khong cho so chinh xéc. Phuong
phap nay cho phép dém sb té bao song, khong dém duogc té bao chet sai sb thuong 16n, do do
phai thuc hién hai ba 1an va lay tri s trung binh, dé giam bt sai sd.

3. Phwong phap do dd duc ciia huyén phu vi khuin
*Po bang quang phd ké
~ Nguyén tac: Dung chum tia sang don sic chiéu Xuyén qua huyén phu chura vi sinh vat
muon do, vi sinh vat lam phén tan bot chum tia sang nhiéu hodc it tuy thudc vao so luong cua
ching trong huyén phu. S6 tia sang con lai khi xuyén qua huyén phu sé& kich thich mot t€ bao
quang di¢n. Tuy theo cuong do con lai ciia chum tia sang ma t€ bao quang dién nhan duogc,
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mdt cdy kim di dong va chi s6 phan trim tia sing bi phan tan trén bang chi thi (phuong phap
nay cho ta biét s6 luong vi khuan chét va séng).

Néu dich dem dem khong chira vi sinh vat nao ca thi tat ca anh sang xuyén qua va kich
thich té bao quang dién t6i da, ta diéu chinh cho kim chi ¢ s6 100. Pua huyén phu can do vao.
Vi c6 mdt sO vi sinh vat trong huyen phu nén mot s tia sang bi phan tan di. Chi con lai mdt
s it xuyén qua dugc, so sanh voi bang chuan sé& biét duge mat sb trong huyén phu. Chi tién
hanh do do duc cac mau ma & d6 vi sinh vat sinh truong lam duc déng déu moi truong nudi
cay, khong tao thanh vang, khéi. Chung ta ¢ thé ap dung phuong phap nay ddi chiéu véi
phuong phap dém truc tiép dé 1ap mot bang chuan cho ting loai vi sinh vat. Ngay nay trén co
so nguyén 1y ndy ngudi ta ché tao ra cac loai may quang phd ké khac nhau.

*Dung may dem dién tir: voi may dém loai nay co thé dem hang ngan té bao trong
vong vai gidy. Nguyén tac 1a vi sinh vat dugc dua qua tia sang cua mat di¢n tur, vi sinh vat can
tia sang va ghi dau hiéu trén by dém ctia may.

*Sir dung dng nghiém c6é dd duc khac nhau (diy 6ng Macfaland)

Nguyén tic: ddy éng nghiém chira BaSO, ¢ cac d¢ pha loang khac nhau tuong ing voi
do pha loang c6 bang doi chiéu nong do vi khuan twong tng. Doi chi€u do duc 6ng nghiém
v6i day ong MacFaland sau d6 doi ching bang ta s€ biét dwoc nong d6 vi khuan tuong ng.

Cach lam: dung 10 éng nghiém sach, trong, c6 kich thudc bang nhau. Cho BaCl, 1%
vao tirng ong theo thir tu tr mot dén 10 (6ng 1: 0,1ml 6ng 2: 0,2ml va ctt nhu thé 6ng 10: 1ml,
moi ong hon nhau 0,1 ml).

Sau d6 cho vao mdi dng vira di 10ml dung dich H,SO, 1% han miéng dng nghiém lai.

Lay ong nghiém chura vi khuén can so mau cho vao may li tim, gan rira, sau d6 cho
nuée sinh 1y vao tiép tuc li tAm, gan rua 2-3 lan. Cudi cung cho nudc sinh 1y vao mot luong
ngang voi luong dung dich nuéi cay. bat 6 ong nghiém chura vi k}luan da gan rtra, vao gilra hai
ong MacFacland ang chung c6 mau tuong tu. SO lugng vi khuén c6 trong mot ml dung dich
s€ nam trong khoang 2 murc chuan cia ong Macfaclan.

Bang so mau danh gis sé lwong vi khuin theo MacFaland

S6 TT | S6 vi khuén/ml (trigu) | S6 TT (St?'iéu)Vi khuan/ml
1 300 6 1800
2 600 7 2100
3 900 8 2400
4 1200 9 2700
> 1500 10 3000

4.3. Ly thuyét vé sw phit trién ciia vi khudn:

Té bao vi khuan khi duoc nudi cdy vao moi truong dinh dudng thich hop, vi khuan s&
sinh truong, tang khoi lugng va thé tich, tong hop cac thanh phén t€ bao cho dén khi kich
thude 16n gap doi. Vi khuan phan chia cho hai t€ bao. Hai té bao nay, lai ti€p tuc sinh trudng
va phan chia thanh 4, r6i 8,16 té bao.

9 Néu s6 té bao ban dau khong phai 1a 1 ma 1a Ny thi sau n 1an phan chia ta s& c6 sb té
bao tong cong la N:
N =Npx 2%(1)
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Céc gia tri N va N, co thé xac dinh ph(‘)’ phong dém hodc tinh sd khuan lac moc trén méi
truong dac. Con gia tri n (s thé hé) co thé tinh nho logarit thap phan:
logN =logNy + n.log2. Ttir dé rat ra: n = (2).

Vi du: vi khuan phan chia n léq sau thoi gian t, khoang thoi gian gitra hai lép phan
chia lién ti€p (hay thoi gian can thiét d€ vi khuan tang do1 t€ bao) goi la thoi gian thé hé¢ va
biéu thi bang g:

e= -0 : , ‘

, ,O day t-t; bi€u thi sy sai khac gitra thoi gian dau va thoi gian cuo6i tinh bang gio trong
do so € bao dugc xac dinh. Gia tri ddo nghich cua thoi gian thé hé hay 1a s6 lan phan chia sau
mot don vi thoi gian (g10) goi 1a hang s6 toc d phan chia C.

C===14)

RS rang thoi gian thé hé cang ngin, vi khudn sinh truéng va sinh san cang nhanh vi:
C=n/t nén n=C.t. Thay gia tri cia n vao phuong trinh (1) ta co:

N =Ny x 2¢

Hing §6 tbc do phan chia phu thudc vao loai vi khuan, nhiét d6 nudi cdy va moi
truong nuoi cay.

-Loai vi khuan: vi du ¢ 37 °C dbi voi E. coli C =3 va Mycobacterium tuberculosis
C=0.07.

-Anh huéng nhiét d6: vi du nudi cay vi khuan E. coli trong méi trudng nudc thit.

. Tuy nhién déi véi mot co chég d3 cho hang sb tég d6 phan chia khong phu thude vao
noéng do trong mot gioi han rong. Chang han khi nuéi cay Bacilus subtillis trong moi truong
chtra glucose du cho nong d6 0.3g/lit hay 50g/1 ta van c6 C=0.8.

-Anh huéng ciia méi trudng nudi cay.

Vi khuin Mbi truong © Toc do phan chia
Nudc thit 2

Bacilus subtillis Khodng -gluco 0.8
Khoéng -citrat 0.3
Khoang-gluco-citrat 1,2

NBEAO ) |y | phanchia

18 120 0.5

22 60 1

30 30 P

37 20 3

43 - ]

4.4. Biéu db phdt trién ciia vi khudn
4.4.1. Sinh truéng va phat trién cia vi khuin trong diéu kién nudi cy tinh[5]
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Néu theo doi sinh truong va phat trién cua vi khuan trong diéu kién phong thi nghiém,
ngudi ta nhan thay sb lugng cua chung tang 1én nhanh chéng. Piéu nay dé hiéu vi véi diéu
kién thich hop thoi gian thé hé cua nhiéu loai vi khuan chi khoang 30phut. R rang cac qua
trinh sinh tong hop cting nhu qua trinh di hoa, nham cung cap nang luong, nguyén liéu cho
cac phan tng téng hop dién ra trong té bao vai tdc do rat nhanh, hoan toan khong thiy & cac
sinh vat khac.

Phuong phép nudi cdy ma trong subt thoi gian do ta khong thém vao do chét dinh
dudng ciing khong loai bo di cac san pham trao d6i chat cudi cing goi 13 nudi cdy tinh, su
phat trién ctia vi khuan khi nudi cdy tinh dién ra qua 4 pha:

“Pha lag: pha nay tinh tir lac bit dau nudi ciy cho dén khi vi khuan dat duoc toc do
sinh truong cuc dai. Trong pha lag vi khuan chua phén chia (nghia 1a chua c6 kha nang sinh
san), co thé day 1a giai doan vi sinh vat lam quen véi moi truong nudi cdy méi va chuan bi
cho su tang truong vuot bac sau do. Thé tich va khdi luong té bao tang 1én rd rét do qua trinh
tong hop cac chét, trude hét 1a cac cao phan tir (protein, enzime, acid nucleic,...) dién ra manh
mé&. Chang han mot sb enzime can cho qué trinh téng hop thudc cac endoenzime loai
proteinase, amylase, va cic enzime nam trong qua trinh chuyen hoa glucide, déu duoc hinh
thanh trong pha nay. B§ dai cua pha nay phu thugc vao tudi ctia ong giong va thanh phan cua
moi trudng. Chang han pha lag s& khong co néu chung ta dung dng giéng gom cac té bao o
pha sinh truong logarit va cay ching vao cung mét méi truong dudi nhiing diéu kién nudi ciy
nhu nhau. Trai lai néu ta cay cac té bao & pha 6 on dinh vao mdt moi truong va diéu kién nudi
cdy nhu nhau thi van c6 pha lag. Thuong té bao glong cang gia thi pha lag cang dai. Nhu vay
pha lag phu thudc vao nhimg yéu té sau: tudi giong, luong ciy gidng va thanh phan ctia moi
truong.

*Pha logarit: Trong pha nay vi khuan sinh trudng va phat trién theo luy thira, nghia la
sinh khéi va sd luong té bao ting theo phwong trinh: N = No x 2¢, kich thudc té bao thanh
phan dinh dudng, hoat tinh sinh 1y, n6i chung khong thay d6i theo thoi gian. Té bao ¢ trang
thai dong hoc va duoc coi nhu 13 nhitng té bao tiéu chuan.

*Pha 6n dinh: trong pha nay quan thé vi khudn & trang thai can bang dong hoc, da sb
té bao moi sinh ra béng sO té bao cii chét di. Két qua ca té bao va ca sinh khdi khong ting
cting khong giam. Téc d6 sinh trudng bay gi¢ phu thudc vao ndng do co chit. Cho nén khi
giam ndng do co chat (truge khi co chat bi can hoan toan) toc do sinh trudng cua vi khuan
cling giam. Nguyén nhan ton tai cua pha 6n dinh 1a do su tich luy cac san phdm ddc cia trao
d6i chat (ruou acid hitu co) va viéc can chit dinh duO'ng

*Pha tir vong: trong pha nay 5O luong té bao co kha niang song giam theo Iuy thura
(miac du sd lugng té bao tong cdng o thé khong giam). Doi khi cac té bao tu phan nhd cac
enzyme cuia ban than. & cac vi khuan sinh bao tir thi giai doan nay phirc tap hon do qué trinh
hinh thanh bao tur.

Ung dung biéu dd phat trién cia vi khuén vao qua trinh bio quan vi sinh vat.
+Cay chuyen thudng xuyén trén thach nghiéng hay cdy trich sau vao thach, sau khi da

sinh trudng vi khuan duoc giir trong ti lanh +4°C, phuong phap nay thuong ding nhung kém
hi¢u qua.

+Bao quan dudi dau vo trung: DAu parafin vira ngin can moi trudng khé vira ngin can
trao doi chat do can tré sy xam nhap cua oxi.

+Bao quan trong cat hodc dat sét vo trung:do cdu trac 1y hoa cua cat dat sét rat phu
hop cho vi¢c mang cac vi sinh vat, chu y€u 1a cacbao tir, sau khi lam kho dat sét, cat cung voi
vi khuan c6 thé bao quan t¢ bao rat lau.
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+Dong kho: 1a phuong phap hoan thién va c6 hiéu qua nhit. Vi khudn duoc tron vOi
moi truong thich hop (stra, huyét thanh,...) r61 lam lanh va lam khé nho bang kho, sau may
nam bdo quan té bao van cé kha nang song ma khong bi bién doéi vé mat di truyén.

+Bdo quan trong glycerin (10%) va gilr trong tu lanh sau (-60, -80) day la phuong
phap thich hop.

Biéu do phat trién cua vi khuan trong diéu kién nuéi cav tinh
(logarit) s6 lwgng vi khuin

106 1 T T |

Vi khuan chét

i
111 LIV
II :

[V = =

Thai gian nuoi cav

S1015 2025 30 354045

Pha lag (I), pha log (IT), pha én dinh (IIT), pha tit vong (IV)

Sinh truwéng va phat trién ciia vi khuin trong diéu ki¢én nudi ciy lién tuc
Trong didu kién nudi cdy lién tuc, kéo dai thoi gian sinh truong, tirc la keo dai pha thi
III. Mudn 1am dugc nhu vay ngudi ta b tri, hé thdng nudi ciy gom mot hé théng binh ciy,
phia trén nbi véi dung dich nu6i cdy. Phia dudi nbi v6i hé thong thu sinh khdi. Trong binh
nudi cdy c6 hé thoéng suc khi va que khudy. Sau mét thoi gian nuoi cay nguoi ta rat ra mot
lwong dung dich vi khuan, sau d6 cho vao binh, dich nudi cdy vi khuan, bang luong lay ra.
Nhu vy, vi khuan sinh san lién tuc, phuong phép ndy c6 thé thu duoc sinh khéi 16n.

Nubi cay lién tuc trong Chemostat

— 0 Khéng khi vao
L Dung culoc Bua-| Il ons i
xJLoc kkh1

il ’ﬁ:’lLoc kkhi [ 1)
| “ ML {G Khi ra
ZufiuB _\‘—;{::f_
J Loc kht Ef]

Dich ra

a0

Binh chiua Khoéa diéu Binh nusi I'husinh’
dich cav chinh dich civ Kkhai

-Cau héi 6n tap chuong
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1. Thanh phan hoa hoc chinh tham gia cau triic t& bao vi khuan.

2. Cac phuong thirc van chuyén chit dinh dudng xay ra trong té bao vi khuan.

3. Phuong phép dém s6 luong t€ bao vi khun bang phwong phap dém tryc tiép (thong
qua budéng dém hong cau)

4. Bém sb té bao vi khuan thong qua phuong phap Breed

5. Pém sb luong té bao vi khuan bang phuong phap dém gian tiép(phuong phap pha
loang)

6. V& va gidi thich d0 thi phat trién clia vi khuan trong diéu kién nudi cdy tinh hé

thong kin.

7. Giai thich sy phat trién cua vi khudn trong diéu kién nuéi cdy lién tuc.
-Tai liéu tham khao:
1. W.D.PHILILIPS-T.J.CHILTON, ngudi dich Nguyén B4 (1997). Nha xuat ban gido duc.
2. Nguyén Lan Diing, Nguyén Pinh Quyén, Pham Vin Ty (2000). Nha xuat ban gido duc Ha
Noi.
3. Vii Thi Minh Pwre (2001). Thuc tip vi sinh vat hoc. Nha xuét ban Pai Hoc Qubc Gia Ha
NOoi.

4. Pham Thanh Hb (2002). Sinh hoc dai cuvong. Nha xuit ban Pai hoc quéc gia thanh phd Hd
Chi Minh.
5. Bién Van Minh, Pham Vin Ty, Kiéu Hitu anh, Pham Hong Son, Pham Ngoc Lan, Nguyén
Thi Thu Thuy (2006). Gido trinh vi sinh vat hoc. Nha xuat ban Dai hoc Hué.
-Giai thich thuat ngir:
Petri: tén nha khoa hoc phat minh ra hop dia 16ng dung trong nudi cay vi khuan.
Permease: protein lam nhiém vu van chuyén chit qua mang
Glycoprotein: phirc protein lién két véi oligo hoic polysacarit
Glycogyl héa: sy gén duodng vao protein
Macfaclan: day 6 ong nghiém chira BaSO, ¢ cac ndng d6 khac nhau, nguoi ta da tinh

toan sb luong vi khuan twong tmg mdi d6 duc. Ding Macfaclan dé dinh luong s6 vi khuan c6
trong dung dich.
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CHUWONG IV-VIRUS HOC (8 tiét)
Giang vién: BSTY. Nguyén Xuan Hoa-TS. Pham Hong Son

Noi dung chwong: Chuong virus hoc duge viét tom tit trong 26 trang phuc vu cho 8
tiét gidng voi cac ndi dung co ban nhu: gidi thi¢u ve lich st phat trién cia virus hoc, cac dac
trung co ban cuia virus, cdc dang hinh thai va cau trac mét s6 dang dién hinh cda virus. Virus
1a vi sinh vat cau truc chi gom acid nucleic (AND hodc ARN) va vé boc protein. Moi dang
cau tric khac nhau cia virus c6 su khac nhau trong qua trinh tai tao chinh vi thé trong chuong
nay trinh bay kha k¥ qua trinh tai tao cua cac nhom virus dién hinh.

Muc tiéu: Dé co thé nghién clru siu vé virus va anh hudng cta chung d6i voi doi séng
con nguoi va suc vat tir do co6 cach phong tri thich hop, trudce tién ngudi hoc can nam ving
nhitng dic trung co ban nhat, can cr vao hinh thai phan biét dugc mot s6 dang dién hinh, hicu
vé nguyén ly tai tao ciia nhitng nhom virus c6 acidnucleic khac nhau.

I. SO YEU VE LICH SU PHAT TRIEN CUA VIRUS HOQC [1]

Khoang 1500 nim trudc céng nguyén, vao doi vua Ai Cap thtr 18 di co nhing bang
chung vé bénh bai liét. Nha triét hoc cd Hi Lap Arristotle (384-322 trudc cong nguyén). Da
miéu ta cac triéu chirng cua bénh dai. Khoang 2-3 thé ky trudc cong nguyén nguoi Trung Hoa
va nguoi An P da mi€u ta vé bénh ddu mua. Tat nhién khi d6 con nguoi chua biét duoc
nguyén nhan gay ra cac bénh hiém nghéo nay.

Nam 1886 A. Mayer (ngudi Pirc) 1an dau tién phat hién thiy bénh kham & 14 cay
thuoc 14 va ching minh d6 1a mét bénh truyén nhiém.

Nam 1892 nha sinh 1y hoc thuc vat tré tudi D. I. Ivanoskii, , nguoi Nga bat tay vao viéc
nghién ciru mam bénh kham & thudce la. Ong chng minh dugc ring mam bénh nay nhé hon
vi khuén, vi n6 c6 thé chui qua cac nén loc vi khuan bang st va khong quan sat duoc bang
kinh hién vi quang hoc. Khi nudi cay trén mdi truong nudi cdy vi khuan chung khong moc
dugc nhung néu cay vao cac cay thudc 14 khode thi cay khoe bi mac bénh. Twr két qua trén ong
két luan c6 mot loai vi sinh vat rat nho da gay bénh cho cdy thudc 14 va ong goi ching 1a vi
khuan cyec tiéu hay ddc to cua vi khuan.

Sau nam sau, nam 1898 nha vi sinh vat hoc Ha Lan M.W. Beijerinck (1851-1931)
cling nghién ctru mét cach doc 1ap mam bénh cua bénh kham thuoc 14 va 6ng cho rang do l1a
mdt chat dich c6 hoat tinh truyén nhiem 6ng dung tiéng Latin 1a virus (mam ddc) dé goi mam
bénh nay nay. Ong két luan:

1. Bénh ddm thudc 14 khong phai do vi khudn gay ra ma do "chét dich c6 hoat tinh
truyén nhiem". Ong dung tiéng Latin 1a Virus (mam ddc) dé goi mam bénh nay. Thuat nglr
virus co tur bay gio.

2. Virus qua loc chi san sinh trong mé song cua thyc vat.

3. C6 thé diét virus bang cach dun sbi. Tuy nhién néu chi siy kho thi tinh doc van con.

Ciing chinh vao nim 4y hai nha bac hoc Puc F. Loefler va F. Frosch lan dau tién da
phat hién ra virus gdy bénh 16 mom long mong & gia stic ¢ sing.

Nam 1901, cac bac si quan y ngudi Anh di phat hién ra virus gdy bénh sét vang &
nguoi.

Vé sau chi trong mot thoi gian ngén, cac nha bac hoc da lién tiép phat hién ra hang
chuc virus gdy bénh cho nguoi va gia suc.

Mii dén nam 1939 chiéc kinh hién vi dién tir ra doi va ciing tir mdc thoi gian nay, loai
nguoi méi nhin thay hinh dang cua virus. Virus dau tién quan sat dugc 1a virus kham thudc 1a.
Tur d6 nganh virus hoc da phat trién hét sttc nhanh chéng, dén nay da tré thanh nganh khoa
hoc hoan chinh.
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Do su phat trién trong nghién ctru vé virus, tir trudc dén nay da co kha nhiéu dinh
nghia khac nhau vé virus, song dinh nghia day du nhat la cua Gido su Chu Phuc Pan (Pai
Hoc Phuc Béan Trung Quoc). Binh nghia virus nhu sau:

"Virus 1a moét loai sinh vat phi té bao, siéu hién vi, mdi loai virus chi chira mot loai
acid nucleic. Chung chi ¢6 thé ky sinh bat budc trong cac co theé song, dua vao sy hiép trg
cta h¢ thong trao doi chat cua vat chi ma sao chép acid nucleic, tong hgp cac thanh phan nhu
protein,...sau d6 tién hanh 1ap noi dé sinh san; trong di¢u kién ngoai co thé, ching c6 thé ton
tai lau dai ¢ trang thai dai phan tr hda hoc, khong song va c6 hoat tinh truyén nhiém".

Nguoi ta da phat hién dugce 1671 loai virus cua con trung (1990), 931 loai virus cua

dong vat c6 xuong séng, 300 loai virus ciia ngudi (1984), 100 loai virus trén ndm, va trén
2850 loai va chung thuc khuén thé (1987).

II. NHUNG PAC TRUNG CUA VIRUS VA PHAN LOAI VIRUS [1]
2.1. Nhiing ddc trung cua virus
) ) Virus 1a nhiing vi sinh vét chq:a 6 chu tao té bao, kich thl}’é’C cuc ky nhéd bé,
muodn thay dugc chung phéi’ su dung }(inh hién vi dién :a"r, méq du virus rat nhé bé‘nhupg noéd
c6 ddc trung cua vat chat song, c6 theé nhan 1€n trong t€ bao song va gy bénh & hau hét cac
loai sinh vit.

Virus c6 cac dac tinh sau:

1- Virus c6 kich thuéc vo cting nhoé bé tir hang chuc dén hang trim nm (Inm = 107p
=10 A°.

2- Virus khong co ciu tao té bao, chi‘ 1a vat chat séng don gidn chtra mdt loai acid
nucleic (ADN hodc ARN ) va dugc bao boc bang mot 16p protein, protein co tac dung bao vé
va giip cho virus bam vao t€ bao. Mgt so loai con c6 4o ngoai (cd ngudn goc tir té bao chu).

) 3- Thong tin di truyén trong acid nucleic diép hanh qua trinh tong hop cac thanh phan
cau tao nén virus khi virus da xam nhap vao trong té bao.

4- Virus khong c6 trao doi chét, chi c¢6 thé sinh san trong cac t6 chirc sdng.

5- Virus ky sinh ndi bao tuyét dbi, tach khoi té bao chu virus khong sdng dugc, do do
con goi virus 1a vat trung gian gifra vo sinh va hiru sinh.

6- Virus c6 kha ning tao thanh céc tinh thé.

Tuy ting lac timg giai doan chirc ning cua virus ma nd co thé co cac tén goi khac
nhau.

Virion: (hat virus) n6 1a dang virus c6 thanh phan phan héa hoc hoan chinh 1a mot
virus thanh thuc.

N Virus tai tao: 1a dang aci”d nucleic ctua virus sau khi da xam nhédp vao té bao cam
nhiém, day la dang virus tai tao dé cho ra cac virion méi.

Viroid: né khong c6 vé boc protein c6 dang soi va ¢6 kha nang gay bénh.
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Hinh thai va phan loai virus (theo Pham Hong Son. 2002)[3]

Loai virus | Ho Nhém, chi Hinh thai g‘;ﬂc
:’?: Circoviridae Circovirus Cau 15-17
S )
= Pavovirus
e
<
Qo
(]
)
=
<
=
&
§ Pavoviridae Elat, hinh NI?AO
= Densovirus cau nhat
=
4
a
<
w
=
o=
>
Mastadenovirus Hai .
Virus Adenoviridae dar?;g xoéilm 70-90
ADN hai sgi Aviadenovirus '
(khong co6 a0 .
ngoai) Papovavirida Papillomavirus, 111;1201, tazr?l 45.55
e Polyomavirus AN
giac deu
Orthopoxvirus,
o Parapoxvirus,Avipoxvirus,
1) . Capipoxvirus, Suispoxvirus, | Thoi, vién | ©
= Poxviridae . . <
- Leporipoxvirus, gach. —
= Moluscipoxvirus, Yatapoxvirus; ~
Ne=) ’ ’ o
; +Entomopoxvirinae: A, B, C, 2
w. L. 1
= Alphaher{ve.svzrmae, Phirc  tap K
= g Betaherpesvirinae, A
Z Herpesviridae .. trung tam
a Gamaherpesvirinae, ~ hon 90 6 151
< loai da biét dén
w
; Granulovirus, 50-70 x
> Baculoviridae | Nucleopolyhedrovirus, Chua rod 240-
Baculovirus 420
g HepaADNvirus:
=3 .. ’D .
3 dZ:p aADNviri +OrthohepaADNvirus, Cau 40-42
: +AvihepaADNvirus
<«
2
o
g Retrovirus
E’ +Oncovirus, +Retrovirus,
- Retroviridae | tRetrovirus bpe D\ cay 80-130
° +Retrovirus type
£ +Sspumavirus, +HTV/BLV,
E +Lentivirus,
3
@)
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Orthomyxovir

Influenza virus  A,B;

C virus Group (nhém viém gan
0

idae Influenza virus C Cau 80-120
Respirovirus,  Rubulavirus, i
Paramyxoviri | Henipavirus, Morbillivirus,; | Cau, que, | 150-
dae Pneumovirus va mot s0 chua | soi 300
phén loai
Bunyavirus, Phlebovirus, )
L. Bunyaviridae | Nairovirus, Hantavirus, | Cau 90-110
Céc virus Tospovirus
ARN mét soi P :
am (c6 ao Arenaviridae 1. LCM-Lassa group-Nhom | Cau, vo | 110-
ngoai) LCM-Lassa, 2. Tokabe dinh 130
Rhabdovirida Vesiculovirus, — Lyssavirus,
e Rhabdovirus thuc vit Que 45-430
g Marburgvirus,  Ebolavirus, Sql’ 44€ | 6n
Filoviridae . phan .
Restonvirus , dinh 80
nhanh, ..,
BoARNviridae | ,, ng Vol Filoviridae va | ¢y, 80-100
Paramyxoviridae
o i )
S eCoronavzrzda Coronavirus, Torovirus Cau 75-160
=
= Gin hinh
'S Arteriviridae pan A 50 75
cau
£
. Alphavirus  co 27 loai N
= . ! -
:‘; Togaviridae Rubivirus (Rubellavirus, s61 do) Cau 60-70
2.
g ,
E Flavivirus c6 9  loai,
= Flaviviridae Pestivirus co 3 loai, Hepatitis CAu nho 40-60
2
=
>
(5]
‘<
o
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=
=]
20 Calicivirus: Vesicular
i exanthema virus, San Miguel Khéi 20
o e sea lion virus, Feline - %
o Caliciviridae L . L mat doi | 35-39
o0 calicivirus, Canine calicivirus, i
< Rabbit  haemorrhagic disaese &
= virus
g
g
=
<
N’
% Enterovirus, Hepatovirus,
‘g' Piconarvirida | Cardiovirus, Rhinovirus, | Nho 20 27-30
e Aphtovirus, va mot sO chua | mat
é phén loai
<
172}
g
> Asstroviridae Astrovirus: Ciu 27-30
::T; Reoviruses:
§o Orthoreoviruses, Orbivirus, Déi xling
.. Coltivirus, Rotavirus, o X

N Reoviridae ! 20 mat déu | 60-80
- Aquareoviruses, Cypovirus, i
3 . hay cau
20 Phytoreovius,  Fijivirus, cac
S virus thuc vt chua phan nhom
=
22
N’
>
17,]
=
= péi ,

. .. . . 0l xun
é BiARNviridae BiARNvirus 20 mat déug 60
- d
172}
=
"=
>

I1I. HINH THAI CAU TAO CUA VIRUS [4]
3.1. Hinh thdi cua virus
Virus chua c6 céu tao té bao, mdi virus khong thé goi la mot té bao ma du’gc‘ goi la
m@t hat virus hay virion. D6 1a mdt virus thanh thuc c6 cau truc hoan chinh. Thanh phan chu
yeu cua hat virus 1a acid nucleic (ADN hay ARN ) dugc bao quanh bdi mdt vé protein.

Acid nucleic ndm & giira hat virus tao thanh 151 hay hé gen cua virus. Protein bao boc
bén ngoai 161 tao thanh mot vo capsid. Capsid mang cac thanh phan khang nguyén va cé tac
dung bdo vé 161 acid nucleic. Capsid cau tao bdi cac don vi capsom. Loi va vo hop lai tao
thanh mot nucleocapsid do6 1a két cau co ban cua moi virus.

Mot s virus kha phire tap, bén ngoai capsid con c6 mot mang bao (hay 4o ngoai) ciu
tao boi lipid hay lipoprotein. C6 loai trén mang bao con co cac méau gai bam dy chung
quanh. Mang bao thuc chit 13 mang té bao chit cua vat chu nhung di bi virus cai tao thanh va
mang tinh khang nguyén dac trung cho virus. Mang bao c6 thé bi cac dung mdi hoa tan lipid
(cOn, ether,...) pha huy.

Hinh thai virion

Pé quan sat dugc hinh thai virion phai sir dung kinh hién vi dién t, ta thiy virion

thuong cd cau tric doi xung xoan, doi xtrng 20 mat hodc doi xing dang truc. Loai tha ba 1a
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d6i xtmg phurc hop, khong gidng céc loai trén. Mdi loai ddi xtng lai phan thanh loai c6 mang
bao va loai khong c6 mang bao.
Hinh thai mét sé dang virns dién hinh
? @’ ANA  Capsomere Mang bao

=2 Capsomere
of capsid

m - 50 nm 50 nm
(a)Tobacco (b) Adenoviruses (€)Influenza viruses (d)Bacteriophage T4

mosaic virus

A. Pdi xtrng xoin:
*Khong c6 mang bao:
1. Hinh que: virus kham thudc 14 (TMV)
2. Hinh soi: thé thye khuan fi, fi, f13 ciiavi khuan E.coli
*C6 mang bao:
3. Dang uén khuc: virus cam (ho Orthomyxoviridae)
4. Dang dan: virus dai ho (Rhabdoviridae)
B. Poi xirng 20 mit.
*Khong c6 mang bao:
5. Dang nho: virus viém tuy xam (ho PicoARNviridae)
6. Dang 16n: virus mun com (hg Parvoviridae)
7. Virus soi: (ho Togaviridae)
C. Péi xirng phirc hop
*Khoéng c6 mang bao: thé thyc khuan T cia vi khuédn E. coli
*C6 mang bao: virus dau mua (ho Poxviridae)
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3.2. Thanh phan héa hoc cua virus

Chu tric co ban ciia virus DINA

Glycoproteins

Va boce loi
ds DNA

Virus chua c6 cdu tao t& bao, mdi virus khong thé goi 1a mot té bao ma duoc
goi 1a mot hat virus hay virion. Mot virus thanh thuc c6 cau truc hoan chinh. Bao gém hai
thanh phan chinh: hat virus la acid nucleic (ADN hay ARN ) va protein vo.

Acid nucleic nam & giita hat virus tao thanh 15i hay hé gen cua virus. Protein bao boc
bén ngoai 161 tao thanh mdt vo capsid. Capsid mang cac thanh phan khang nguyén va co tac
dung bao vé 16i acid nucleic. Capsid cau tao boi cac don vi capsom. Loi va vo hop lai tao
thanh mdt nucleocapsid, do 1a két cau co ban cuia moi virus.

Mot sé virus kha phirc tap, bén ngoai capsid con c6 mot mang bao cau tao boi lipid
hay lipoprotein. C6 loai trén mang bao con c6 cac mau gai bam day chung quanh. Mang bao
thuc chat 1a mang t€ bao chat cua vat chi nhung da bi virus cai tao thanh va mang tinh khéng
nguyén dac trung cho virus. Mang bao c6 thé bi cac dung mdi hoa tan lipid (con ethe,...) pha
huy.

Acid nucleic nim & gitra hat virus tao thanh mot 161 hay h¢ gen cua virus.

Acid nucleic 13 co s¢ luu giit tai tao moi thong tin di truyén vi vdy né 1a thanh phan
quan trong cua moi virus. Virus ¢6 nhi¢u loai hinh acid nucleic va la co sé phan tir dang tin
cay dé phan loai virus. Cac loai hinh acid nucleic dugc phan biét dya trén may diém cha y sau
day.

- La ADN hay ARN?

- La chudi don hay chudi kép ?

- La dang soi hay dang vong?

- La vong kin hay vong ho?

- Hé gen 1a mot thanh phan, hai thanh phan, ba thanh phan hay nhiéu thanh phan? Vi

du:
Théng tin di truyén 1a ADN
Chudi don Chudi kép
Dang soi Dang vong Dang soi Dang vong

Adenoviridae
(gdy bénh duong ho
hap),  Herpesviridae
(mun 10p), Poxviridae
(gay bénh dau, mua)

Thé thuc

Pavoviridae (giy | khuan, @X 174,
bénh ban dao tré em) M13, fd, fl cua E.
coli

Papovavirida
e (mun com)

Théng tin di truyén 13 ARN
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Chudi don Chudi kép
PicoARNviridae, ( viém gan A),

Rhinovirus (LMLM)Cualiciviridae, Reoviridae, tiéu chay tré, virus PCV gy
Togaviridae, Bunyaviridae, | bénh cho con virus, virus gay bénh vang lia,
Orthomyxoviridae, Paramyxoviridae , | thé thuc khuan @6 ctia Pseudomonas

Rhabdoviridae (dai), Retroviridae

Protein boc bén ngoai 13i tao thanh mot vo goi 1a capsid. Capsid mang cac thanh phan
khang nguyén va c6 tdc dung bdo v¢ 101 acid nucleic. Capsid c6 cau tao bdi mot hat don vi
phu goi 12 hat capsid hay capsom. Ldi va vé hop lai tao thanh mot nucleocapsid, do 1a két cau
co ban ctia moi virus.

Mot sb virus kha phtre tap, bén ngoai capsid con c6 mdt mang bao co cAu tao boi lipid
hay lipoprotein. Co6 luc trén mang bao con c¢6 cdc mau gai bam day chung quanh. Mang bao
thuc chat 1a mang t€ bao chat hodc mang nhan cta té bao vat chu nhung da bi virus cai tao
thanh va mang tinh khang nguyén dic trung cho virus. Mang bao c6 thé bi cac dung moi hoa
tan lipid (nhu ete,...) phé huy.

3.3. Céu tric ctia ba dang hinh thai dién hinh cta virus
3.3.1. Céu truc d6i xting xoan: 1y virus gay bénh kham thubc 1a (TMV: Tobacco mosa)
lam vi du.

Chu true dé1 xting xein TMV {Tobaceo
Mosa virus- Virus giv bénh kham thude la)

Loai virus nay dugc phat hién sém va nghién ctru sdu hon cad. TMV c6 hinh que
thang, dai 300 nm, rong 15 nm, 15i rong 4 nm. TMV chtra 95% protein va 5% chudi ARN
don. Capsid chtra 2130 capsom hinh chiéc gidy. Mdi capsom céu tao boi 158 gbc acid amine,
kh01 lwong phan tir 17500. Cac capsom bam vao soi ARN xoan tron dc. Co ca thay 130 vong
xo0én, mdi vong xodn dai 2,3 nm, trén d6 co trung binh 16,33 capsom. Soi ARN c6 chira 6390
nucleotit, khdi lwong phan tir 14 2 x 10°. Ctr 3 nucleotit thi két hop véi mot phan tir protein.

Vi TMV ¢6 vé protein bao boc quanh sgi ADN xoidn dc nén c6 két cau hét st 6n
dinh. C¢ tac gia cho biét, bao quan ¢ nhiét do binh thuong trong 50 nam TMV van con gilr
dugc nang lyc cam nhiém. Khi xir Iy TMV bang kiém yéu ¢ pH =10,5 thi TMV bi phan ra
thanh nhimng doan protein va ARN riéng ra. Mdi doan protein nay chi chira vai capsom. Néu
ha pH xudng 5 ngay khi khong c6 ARN, cac capsom nay gan lai voi nhau tao thanh vé capsid
gidng hét nhu cii. Néu c6 ARN thi ching gan lai véi nhau nhu ban dau dé tao thanh mét virus
TMYV hoan chinh, c6 d0 dai xac dinh.

TMV gay ton that dang ké ¢ thudc 13, dau dd va mot sb cay trong khac. Gan day nguoi
ta da nghién ciru ti cac loai vaccin TMV dé phong bénh cho ca ca va khoai tay,...
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3.3.2. Pbi xirng 20 mit
Léy virus Adenovirus 1am vi dy. P6 1a mot loai virus gdy bénh cho ngudi va dong vat
dugc phan 1ap ndm 1953. Chung xdm nhiem vao duong hd hap, két mac mat, cac t6 chuc
lympho gay viém. Tu thap ky 80 nguoi ta da bict c6 téi 80 loai Adenovirus, vat chu tu nhién
la nguoi, trau bo, cho, khi, chudt, chim, éch, nhai.

Dang virus hinh ciu d61 xidng 20 miat
Adenowvirus

DMNA F-virrus

Adenovirus c6 cu tric 20 mat, thoang tréng gan giéng hinh cau, khong c6 mang bao,
duong kinh 70-80 nm. Chung c6 tat ca 12 goc, 20 mat, 30 canh. Capsid cAu tao boi 252
capsom, trong d6 ¢6 12 thé ngii 1an c6 khdi lvong phan tir 70000, phan bd ¢ 12 gbc va 240 thé
luc 1an c6 khdi luong phan tir 120.000, phan bd déu trén 20 mat. Thé ngii lan cAu tao boi 5
monomer protein moc théng ra dau co6 hinh ciu, nhitng soi nay duoc goi la sgi ADN X04n
kép. Tét ca cac loai Adenovirus déu c6 36.500 cip nucleotit.

Adenovirus chi phat trién duoc trén t6 chic t& bao ngudi, thich hop nhat 1a trén té bao
td chuc than, khong phat trién duoc trén phdi ga. Vi Adenovirus phat trién va lip bén trong
nhan té bao vat chu cho nén ¢6 thé 1am cho té bao vat cha tao ra cac thé bao ham.

Virus Orthomyxovirns influenza (Cu gia cim)
//NA (Neuraminidase)

Lipid A {Hewnagglutinning

Protein co nguén gie té biao me -
8 s¢i RNA Protein M
Pi&m khae biét cia RNA

Folvinerase PB

Polviierase PB2

Polvinerase PA ™

Nucleoprotein NP
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Retrovirus
(a) gpi120 gp41

p32
integrase

RNA hai sgi
durng

p17

p64
Reverse transcriptase
Sao ma nguye W

HIW WVirion

L=p lipid

RKINA
Fo

224
P7

Enzvine sao
c hep nguze

Protein té& bao chi

Céau true cua virmns HIV



Retrovirus

gp 120 (S}

ORTHOMYXOVIRUSES (géy hénh ctiw)

A: Hemaglutinnin

NA: Neuraminidase

Capsit hinh xoin 6c, RNA S s duizng
“' NP (Protein)

Mang lipid

Polvmease (3 protein)
Protein M

type A, B, C: NP, M protein
sub-types: HA or INA protein

3.3.3. Céu triic d6i xirng phirc hop [4]

Lay thé thuc khuén T s6 chén cta vi khuan Escherichiae coli 1lam vi dy. Loai nay gdm

0 T, Ts, Te phén b6 rat rong rii trong ty nhién. Pay 1a mo hinh rat tot dé ‘nghién clru v& virus
hoc va vé sinh hoc phan tir. Vi viy chung dugc nghién ciru rat sau sic, nhat 1a d6i v6i thé thuc

khuan T,.
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Caiwu truc cun thé thouae lkkhuin

Loty
WO IIE © 5

"o boc

Frusi

iy
GE

Thé thuc khuan T, cAu tao boi 3 bd phéan: dau, c¢b va dudi.

Pau cau trac ddi xang 20 mat con dudi lai co ddi xtimg xoan, chinh vi vy ma nguoi ta
goi la doi xting phurc hop. Pau dai 95 nm, rong 65 nm, dudi kinh hién vi dién tir c6 thé thay
ro 20 mat.

Capsid c6 cau tao boi 8 loai protein, lugng chira protein chiém tdi 76-81% trong thé
thuc khuan. Moi capsom c6 duong kinh 1a 8 nm. C6 cé thdy 1a 212 capsom. Bén trong dau co
s¢oi ADN, dau noi véi dudi qua co, d6 1la mdt dia hinh luc giac tao thanh, duong kinh 37,5 nm,
c0 6 tua co.

Pudi gdm c6 bao dudi cau tao boi 144 capsom. Ong dudi ciu tao bodi 24 vong xodn,
tuong ung voi 24 vong xoan trén bao dudi. Pia goc cling twong tu nhu ¢ dia co, d6 1a mot dia
hinh luc gidc rong & gitra. Trén dia goc cd moc ra 6 sgi dudi va 6 mau ghim. Sg¢i dudi cau tao
boi 4 loai protein kha 16n va 2 loai protein kha nho. N6 c6 tdc dung hap phu chuyén hoa va
man cam voi té€ bao vat chu.

Sau khi s¢1 du6i hép phu, dia géc s& bi kich thich din dén viéc co rit bao dudi 1am cho
ong duoi dam vao té bao vat chu. Khi d6 144 capsom cua dudi sé phat sinh nhitng phan Gng
twong doi phuec tap, lam cho chiéu dai dudi co lai con 50%, rat giong vdi sy co cua cac protein
SO1 co.

IV. SU PHAT TRIEN CUA VIRUS [5]

Chung ta lay thé thuc khuan T cua vi khuan E. coli dé lam d6i twong nghién ctru chinh

khi xem xét cac phuong thirc sinh san cua virus.

85



C.fj s cua hién twsn o tai n ap Bé giv DNA ciia cd t& bio

I—I:lp phu A nhiap lin cia phage

(&2 )*’Cé‘@ DL Cr s ”‘)

- .iﬂ'g':.-ﬁ.: ....C_:,c.fch o)

Phago inang theo

DNA ciia TE N _'I'o_lr_z hop dbau, dusi phas
" legﬁ m=Fi, TE I gial
2 S HOET'E
Pha oo xfiim nhip THB Poan DNA ciia TB caw thu
caom thu truge duge phags mang dén

k&t hop v DINA cia TB i
Su sinh san cua thé thyc khuan khong phai 1a sy sinh s6i niy no nhu & vi khuan ma
chi 1a su tong hop hai thanh phéan co ban ro1 lap rap lai v6i nhau.
No6i chung sy sinh san ctia virus dugc chia lam 5 giai doan:
Hap phu — Xam nhip - Sao chép —» Thanh thuc— phéng thich
Co tac gia lai chia lam sau giai doan:
Hdp phy — Xam nhdp — cdi do — Sao chép — Thanh thuc — phéng thich
4.1. Sw hip phu ciia virus Ién té bao cim thu
Khong co6 sy gan két giira virus vi té bao thi hién tuong nhiém virus s& khong xay ra.
Nhung khong phai tat ca nhiing t€ bao gan két déu c6 thé bi nhiém virus. Trong nhiing truong
hop gan két khong chac chan thi n6 s€ kéo theo su tai tao khéng chdc chan s€ xay ra.
Trong dung dich, khi thé thuc khuan ngau nhién gip té bao vat chu tuong tng, c6 thé

co sy tiép xtic gitra mut cta soi dudi v4i thy thé déc biét trén bé mit t& bao. Co tac gia cho
rang d6 1a mot qua trinh héa hoc hinh thanh giira géc -NH; soi dudi va -COOH trén thu thé.

C6 thé do cham vao cac tua c6 ma bii soi dudi duge g& tung ra sau khi soi dudi da
bam trén thu thé, cdc mau ghim va dia goc s€ ap sat bé mat té bao.

Nguoi ta nhan thiy trén bé mit cua vi khuan c6 khoang 300 diém hip phu. Cac thé
thuc khuan khac nhau c6 cac vi tri khac nhau vé diém hap phu.

Thé thye khuén Piém hép phu
Ts, Ts, T7 cua E. coli Lipopolysaccarit
T,, Tecua E. coli Lipoprotein
SP-50 Bacillus subtillis Acid teichoic

X cua Salmonella Tién mao

f,, MS, pili

S6 lwong thé thye khuan: vi 6 diém hép phu trén bé mat té bao vat chii ¢6 han, do d6
thé thuc khuan c6 thé hap phu ciing ¢6 han. S6 lugng thé thyc khudn tuong ung co thé hap
phu trén m01 té bao man cam duoc goi 1a phirc s cam nhiém (M.O.I). Phirc s6 cam nhlem
thuong rat 1om, toi 250-360. Néu mot luong 16m thé thuc khuan dong thoi hap phu mat té bao
mén cam, vi ddu dng dudi ctia timg thé thyc khuin déu co mét it lysozyme lam cho bé mat té
bao vat chi nhu ¢6 trim, ngan 15 khién cho té bao bi pha v&. D6 1a do M.O.I qua cao giy nén.
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Trudng hop nay su pha v t& bao, khong 1am san sinh cac thé hé thé thyc khuan méi, ngudi ta
goi do 1a su phé vo tu ngoai.

Céc ion duong hoéa tri hai thuong xuc tién hip phu: Ca>", Mg**, Ba™,...

Céc ion hoa tri ba thudong lam bat hoat hap phu: A, Fe*, Cr™,...

Céc nhan t6 bd tro: tryptophan c6 thé xtc tién sy hdp phu cua thé thuc khuan T..

pH: méi trudng trung tinh c6 loi cho sy hip phu, méi truong khi pH<5 pH>10 kho
hap phu.

Nhiét do thich hop cho su phat trién, ciing 13 nhiét d6 thich hop cho sy hip phu.

Can nam viing cac yéu t6 noi trén dé co thé xic tién sy hap phuy khi can tiéu diét vi
khuan gay hai hodc trc ché su hap phu khi st dung vi khuan hoac xa khuan trong cong nghiép
1én men.

4.2. Sw xdm nhdp ciia virus vao té bao ky chii

Sau khi hdp phu dia gbc va soi dudi s& nhan dugc mot kich thich, 1am cho 144 capsom
cua bao dudi s€ c6 nhitng van dong phuc tap. Chung co lai chi con 1/2 chiéu dai va dam dng
dudi vao qua thanh té bao va mang té bao chat. Trong qua trinh nay cac enzyme lysozyme &
dau dng dudi co tac dung hoa tan peptydoglican ¢ moi bo phén cua thanh té bao. Su tiép nhan
nucleocapsid qua té bao nhan cam né lam cho mang té bao bi chay ra, (noi tiép xuc virus véi
t€ bao chi nd hoa vao nhau hinh thanh 16 hong) vo boc virus ¢ lai ngoai mang t€ bao. Ngay
khi ay nucleic acid n6 chay vao trong t€ bao qua 16 hong do virus gay nén.

Thoi gian hap phu dén xam nhap 1a rat ngan, & nhiét d6 thich thich hop cac thé thuc
khuan T4 chi can c6 15 gidy. Néu c6 tur hai thé thuc khuan tré 1€én xam nhap vao mdt té bao
vat chu thi cudi cung cting chi c6 mot thé thyc khuan sinh san ma thoi.

4.3. Giai doan cdi do cua acid nucleic

Tir nucleocapsid c6 thé cin su tham gia cua protein té bao hay mot sb co quan khac.
Cé1 a0 n6 méi boc 10 duge gen virus. Ti€ép sau khi cdi 4o acid nucleic cua virus di vao chu ky
tai tao hay sao ban, n6 yén lang trong thoi gian cu tra trén hé gen té bao ky chu cho dén khi c6
nhirng tac nhan kich thich thi n6 méi hoat dong.
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4.4. Sw sao chép|6]
4.4.1. Sao chép acid nucleic

Qua trinh sinh san xay ra cung voi sy sao chep acid nucleic va sinh tong hop protein.
Pau tién thé thuc khuan cung cap thong tin di truyen cho té bao vat chu va bat té bao tong hop
ra cac "nguyén liéu" dua trén hé thong trao d6i chét cua té bao vat chu. Cac nguyén liéu sé
duogc tiép tuc tao thanh cac bo phan cua thé thyc khuan (vo protein va acid nucleic). Sau cung
lap rap cac thanh phan thanh cac thé thuc khuan hoan chinh. D6 la cac thé thuc khuan thé hé
con co kich thudc nhu nhau.

4.4.1.1. Sao chép & ADN virus
Phan 16n truong hop, qué trinh téi tao dién ra trong nhan té bao. Trir mot sb
truong hop ngoai 1€ nhu & Poxviruses va Iridoviruses (virus gdy bénh & con trung
va cd) qua trinh tai tao xay ra trong té bao chat.

O virus ADN qua trinh nhan 1én dién ra trong nhan té bao, c6 sy tham gia cta cac
enzyme ADN polymerase, ARN polymerase cua t€ bao ky chu.

Truong hop ciia Poxviruses va Iridoviruses, virion ctia né c6 thé ma hoa enzyme
transcriptase vi vay ching c6 thé tai tao trong té bao chat.

Tai tao & ADN virus nd cling tuan theo nguyén tic ban bao toan va dam bao tinh dbi
xtng cua hai mach tai tao. Trong truong hop ADN virus nhu & Adenovirus qua trinh tai tao &
ca hai mach n6 khong nhat thiet phai tuan tha cac nguyén tac trén.

Trong té bao vat chi ADN chudi thang ctia thé thyc khuan dugce khép vong kin nho
ligase.

Nhiém séc thé vong cua virus mo dau sao chép & mot vi tri dic biét va dién ra theo
hai hudng quanh phan tir theo mgt qua trinh twong ty nhu ¢ nhiém sac thé cua vi khuan.
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Nhimng 1an sao chéo tiép theo trong nhiéu trudng hop dién ra theo mot qua trinh goi 13 vong
x0dy. Mot endonuclease cit mot trong hai soi va dau 3'-OH cua soi bi cit duoc dung lam ngoi
dé gin thém cac nucleotide khac. Soi nguyén ven bd sung dugc dung 1am khuén. Nhu vy
dau 5' bi thay thé va sau d6 duoc sao chép. Theo cach ndy cac phan tir soi kép duoc téng hop
c6 thé dai gap nhiéu 1an nhi®m sic thé cua virus. Cac phan tir nhu vy duoc goi 1a thé da lién.
Sau d6 s& duoc cit thanh cic nhidm sic thé cua timg virion thuong.

Trong mot sb truong hop su khép vong khong dién ra trude sao chép. Phan tir ADN
ctia virus dang dudi thiang duoc sao chép nhiéu 1an thanh cic phan tir giéng nhau. Sau do tai
to hop dé tao ra cac thé da lién. Cudi cung cac thé da lién duoc mot endonuclease cit thanh
cac nhidm sic thé cua virus.

4.4.1.2 Sw sao chép & ARN virus

Qua4 trinh tong hop cua ARN virus, xay ra som va chinh xac nhét trong té bao chét
khong phu thudc vao nhan. Truong hop ngoai 1€ 1a Orthomyxoviruses qua trinh sao chép n6
phu thudc vao ADN vat chu va Retroviruses tai tao thong qua mot ADN trung gian. Con lai
NST Ia ARN duoc sao chép qua chit trung gian 1a ARN soi doi.

Sao chép & Retrovirus
Enzyme sao chép ngwge

NST té

Reverse-transcriptase o
P RINA vims

DNA virus

virs rhong

thich

Két hap RNA va protein
a0 thanh mau virus : £

+Khi ARN cia virion 1a s¢gi dwong: NST duoc dich ma ngay sau khi xdm nhap vao
té bao vat chi, do d6 mot protein ma virus phai tong hop 1a replicase (ARN-polimease phu
thuéc ARN) khong gip & cac té bao chua bi nhiém virus. Replicase xuc tac tong hop mot
phan tor ARN goi 1a soi don bd sung cho NST virus. Nhu vay NST duoc sao chép qua hai
ching. Trude hét sgi 4m duoc téng hop ra dé tao thanh phan tir soi d6i dang sao chép. Sau do
replicase s& dung soi 4m 1am khuén dé tong hop ra mot ban sao méi cua soi duong.

+Khi ARN ciia virus 13 s¢i Am hodc s¢i kép: s& khong thé dich ma vi thiéu vi tri gan
ribosom. Tét ca cac virion chira NST nhu vdy déu chira cac phén tir replicase di vao t& bao
chu cung voi NST. Replicase xuc tac sy sao chép cua NST virus qua mot dang trung gian soi
kép. O cac virus ndy cac soi duong tiép theo s& dugc tong hop tir dang trung gian sao chép,
dung lam ARN thong tin dé tong hop céc protein cua virus.

Vé mat di truyén cac thé thuc khuan don gian. Nhiém sic thé chi doc mi cho 4
protein: protein capsid chu yéu (protein vo), protein capsid thir yéu (protein thanh thuc),
protein dung giai va ARN- replicase.
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Céc virus phuc tap hon chtra nhiéu gen doc mé cho cac protein capsid ciing nhu cho
qua trinh tap hop. Chang han thé thuc khudn T can 40 gen dé tong hop capsid.

Céc don vi kién triic bd may sinh tong hop bao gém: acid amine, ribosom, nucleozit
triphosphat can cho virus sao chép déu do té bao vat chu téng hop nén. Tuy nhién mot sb
virus chtra nucleotide cai bién khong thdy co trong te bao vat chu. Trong truong hop nay
ADN cua virus doc mé cho cdc enzime xtic tac mot s6 bude quan trong trong qua trinh téng
hop mot sé nucleotide khong binh thuong nay.

Trong da sb truong hop viée tong hop cac bazo khong binh thuong bit dau bang mot
nucleotide monophosphat binh thuong. Mot enzyme do virus doc ma cai bién nucleotide nay,
cac enzyme khac cua virus chuyén nucleotide trén thanh NTP (nucleotide triphosphat) khong
binh thudng. Cudi ciing modt polymerase do virus doc ma lap nucleotide niy vao acid nucleic
virus.

Dé ngan can viéc 1ap bazo binh thuong vao nhidém sic thé cua virus, mét s virus tong
hop cac enzyme c6 chirc nang phén huy NTP binh thuong bang cach chuyén n6 thanh NMP
tuong tng, do d6 di cung cip nhiu co chit hon cho viéc tong hop céc triphosphat khong
binh thuong.

Acid nucleic chira nucleotid khong binh thuong c6 vu diém chon loc 12 khang lai tac
dung phan giai cta cac nuclease trong té bao chi. Vi du: cac thé thuc khuan T chin binh
thuong cua E. coli chira 5- hydroximethylixitozin dwoc glucozil hoa & vi tri 5'-OH; céac thé
thue khuin d6t bién mat kha ning glucozil héa ¢ vi tri 5' OH, ADN s& bi bat hoat boi mot
nuclease gap trong E. coli.

Duéi day 1a cac base cai bién gip trong ADN ciia mot s6 thé thue khuén.

X Base Mire Thé .
Base cai bicn ~ . | do cai bién p Vi khuén chi
bi thay the 0 thuc khuan
(%)

5- - T .
Hydroximethylxitozin Citozin 100 chén E. coli

5- Methylxitozin Citozin 100 XP Xanthomanos

12 ozyzae

5- 1 1 . .
Hydroximethyluracin Timin 100 O E B.subtillis

Uracin Timin 100 PBS; B. subrillis

2- Aminoadenin Adenin 100 S2L Synechococcus

elongus
a-Glutamiladenin Adenin 20 SP10 B. subtillis

_ Retroviruses co enzyme dich mé ngugc (ARN-dependent ADN polymerase) no xuc
tac tong hgp ADN trung gian dé ket hop vdi gen cua té bao ky chu.
4.4.2. Sinh tong hop protein
4.4.2.1. Sinh tong hop protein trong pha sém

Thong tin di truyén chira trong acid nucleic dwgc mARN chuyén dén ribosome c6
trong nguyén sinh chat cua té bao. Trén cac polyribosome nhitng protein sém duoc tong hop
bang cach sip xép cac acid amin. Protein trong pha sém duoc tong hop trong qua trinh nhan
1én ctia virus gdm co hai loai.

-Protein han ché: 1am nhiém vu kim ham va dinh chi tat ca cac qua trinh tong hop cua
té bao chil, dé té bao cung cap co chat cho qua trinh nhén 1én cua virus.
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-Protein hoat hoa: 1a nhitng protein c6 lién quan té1 viéc sao chép cua virus, do 1a
nhitng ADN polymerase va ARN polymerase, hoat tinh cua cdc men nay trong té bao tang rod
rét, n6 c6 tac dung xuc trong qua trinh tong hop acid nucleic.

4.4.2.2. Sinh tdng hop protein céu triic (trong pha mudn)

Quié trinh sinh téng hop protein ciu tric cia virus thuong xiy ra sau khi tong hop acid
nucleic.

La giai doan phién dich ma ctia mARN, sip xép cac acid amin c6 trong té bao thanh
protein virus. Qua trinh nay c¢6 sy tham gia cta ribosome, tARN (van chuyen acid amin) va
cac enzyme phuc vu cho qua trinh tong hop protein. Giai doan nay qua trinh tong hop protein
nhu & vi khuén.

Su sinh trudng ndi bao cua virus gay nén nhiéu hau qua c6 hai cho té bao vat chu. Su
sao chép cua mot so thé thuc khuan sgi chira ADN ghi kim ham nhe toc d sinh san cua vat
chu. Trong khi d6 su sao chép cua cac thé thuc khuan T chan, kim ham sy bi€u hién cta cac
gen chu, do tong hop mdt s6 nuclease phan huy ADN cua t€ bao vat chu. Tham chi cac gen
thoat dugc tac dung cua nhiing nuclease nay ciing khong thé phién ma, vi cac enzyme do
virus doc ma da adenyl hoa va vi vay bat hoat héa ARN-polymerase cua té bao vat chu.

4.5. Sy thanh thuc cuaa virus

Su thanh thuc con duogc goi 1a su lép rap, la giai doan thir tu cua qué trinh sinh san
virus.

Sau khi cac protein capsid va acid nucleic dugc tich lity phong phi, trong té bao vat
chu s€ bat dau qua trinh lap rap.

O virus thuc vat TMV va & céc virus co cau truc dbi xung x04n bc¢ su lap rap tuong
d6i don gian. Cac protein capsid s& lién két voi geneom cua virus va cudn lai thanh hinh xoén
be.

Sy lap rap cua cac thé thuc khuan c6 d6i xtimg, phirc tap hon. Khi d6 qua trinh 1dp rap
va giai phong céc virion thanh thuc lién quan véi nhau. Vi¢e tap hgp dién ra & mat trong cta
mang t€ bao chat va khi cac protein capsid gan vao ADN thi s¢i dang sinh trudng bi day qua
thanh té bao.

Viéc lip rap cua cac virus c6 dbi xtimg 20 mit va cac thé thuc khudn hodc virus c6 dbi
xung phirc hop (c6 dau va dudi) s€ khac mot chut. Trong da so truong hop cac protein capsid
tap trung lai thanh mot ciu trac rdng goi 1a procapsid hay tién capsid, c6 hinh dang va kich
thude cua capsid. Sau d6 acid nucleic cta virus di vao ciu trac nay va két hop thanh mot
trang thai chdt ché.

Véi céac virus c6 dbi xtng 20 mat, procapsid s€ dugc han lai va tr6 nén khong thAm
cac phan tu lon. O cac thé thuc khuan gdm hai thanh phan thi dudi duogc tap hop riéng biét sau
d6 méi gan voi dau co chira ADN.

Trong hau hét truong hop bude cu01 cung trong giai doan lap rap cua mot virus ¢ vo
la viéc tlep nhan mot phan mang cua té bao vat chu bao iy 15i nuclecasid khi virus di qua
mang te bdo vat chu. Trude khi dién ra budc ndy, cac protein do virus doc ma s& tich tu &
mang te bao chat hay mang trong cua nhan. O cac virus dong vat co vo, cac protein cua virus
duoc tong hop trén ribosom gan vao mang ludi ndi chat tho va dugc mang bén canh bao iy
khi chiing duoc tong hop. Thuong cac protein nay dugc glicozid hoa boi cac enzyme co mét
trong mang ludi ndi chat. Cac virus c6 vo chira ARN thi protein vo cia virus di chuyen dén
mang té bao chat nhd bd may Golgi. Sau d6 16i nucleo protein cta virion di chuyen dén mit
trong cua mang va dugc bao boc boi mang chira cac protein virus, khi 181 o1 té bao nhd mot
qua trinh twong tw nhu qua trinh ndy chdi. O virus c¢6 vo chita ADN thi protein mang di
chuyén dén mang trong cua nhéan. Tai day nucleocapsid tap hop trong nhén sé lién két véi cac
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ving cliia mang trong nhén, da gin véi cac protein mang cia virus. Mang nay bao quanh 15
nucleoprotein va virion tach khoi nhan. Virion thanh thuc s& chuyén t6i mang ludi ndi chat.

4.6. Su phong thich

O céc virus ARN ¢ vo va céac thé thuc khudn dang so1, su phong thich khéi té bao

nhu mot phan cua qua trinh lap rap cudi cing cua virion. Virus ADN ¢6 v6, ¢6 thé di chuyén
tor mang ludi noi chét dén bao nang. Tt day ching duoc phong thich nho qua trinh dao thai
khoi té bao goi la qua trinh xuit bao. O mot s6 virus dong vat, khong c6 vo (Adenovirus)
virus tryc tlep phong thich qua mang té bao chat ma khong lam t6n hai dén té bao chu. Tuy
nhién, nhleu virus dong vat va virus thuc vat s& 1am giét chét t& bao vat chu va thoat ra ngoai
sau khi té bao chu da bi tu phan. Trong phan 16n trudng hop thé thuc khuan duoc giai phong
thong qua viéc 1am phén giai vi khuan. Cé truong hop mot gen ciia thé thuc khudn dugc biéu
hién trong pha mudn s& doc mi cho lysozyme phan giai cac lién két glycozit cua
peptidoglican. C6 loai thé thuc khuin mang gen doc mi cho viéc phan giai lién két peptit
trong peptidoglycan.

V. CAC PHUONG PHAP NUOI CAY VIRUS

Virus khong c6 hé théng enzyme cho nén chung chi co thé duoc nudi ciy trén moi
truong t6 chirc séng. Virus khong thé phat trién trong cac moi truong nhan tao dugc. Tuy
ting loai virus ma ngu:orl ta co thé lwa chon phuong phap nudi ciy thich hop.

5.1.1. Nudi ciy trén dong vat thi nghiém

Pay 1a phuong phap cb dién, da dugc str dung tir 1au (Pasteur da tiém virus dai vao
ndo tho) va ngay nay con duq’c ung dung d€ phan 1ap virus, d€ nghién ctru bénh ly, tdc dung
gdy bénh trén co thé va cac t6 chirc riéng biét, nhitng déc tinh sinh hoc cua virus. Tuy nhién
phuong phap nay con tuong d6i cong kénh, mat nhiéu thoi gian, khong kinh té va dic biét 1a
dé gay 6 nhiém va lay lan mam bénh.

Phuong phap nay, dung huyén dich bénh phim nghi ¢6 virus tiém cho dong vat cam
thy, sau mot thoi gian dong vat cam th}_l s€ c6 cac bicu hién 1am sang. Can clr vao bicu hi¢n
lam sang va bénh tich dac trung khi m6 kham, co6 thé két ludn sy ¢6 mat cua virus. Néu bi€u
hién 1am sang khong 10 o ra, ngudi ta cling c6 thé xac dinh hi¢u gid khang thé trong mau con
vat, qua d6 chiing minh sy c6 mat cua virus.

Néu sau khi tiém, dong vat khong bi 6 dm, nguoi ta ciing giét dong vat sau 5-10 ngay,
dung phu tang nghlen nat thanh huyen dich dé tiém cho dong vat méi "tiém truyén mu". Bang
cach nay sau 2-3 lan tiém co6 thé gy dugc bénh canh 1am sang hodc it ra ciing giy duoc
nhirng bién doi trong phu tang ctia con vat ma qua dé phan doéan su ton tai cua virus.

Tuy tung loai virus ma c6 thé lua chon dong vat cam thu. Vi du: virus Neucastle chon
ga gio, virus gay viém nao dung chudt trang, virus dich ta lon dung lon choai, virus cum dung
soOc.

Tuy theo tinh chit giy bénh ciia virus, va tiy theo muc dich cong viéc nghién ciru ma
lya chon duong tiém thich hop nhat. Vi du: virus duong ho hap (cim), thi gié vao mii hodc
tiém vao khi quén; virus hudng than kinh thi tiém vao ndo (dai, viém ndo); virus hudng
thuong bi (virus dau) thi xat 1én da hodc cac 16 chan 16ng, virus huong phu tang thi tiém vao
xoang bung, dudi da hodc bap thit.

Phuong phap tiém truyén virus qua dong vét con ding dé ché tao cac loai vaccin hay
cac khang nguyén chan doan.

Thuan loi ctia phuwong phap nay 1a ¢ thé nghién ctru dugce bénh ly trén con vét, tac
dung gay bénh cua virus trén toan bd co thé va nhiing to chure ri€ng biét.

Nhuoc diém: cong kénh, méat nhiéu thoi gian va khong kinh té.

5.1.2. Phwong phap nudi ciy trén phai thai ga dang phat trién
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Pa sb virus co thé phat trién trén méi trudng phoi thai g, do d6 phwong phap nay
duoc st dung rong rai dé phan lap, kiém nghi¢m, dinh loai virus, ché tao khang nguyén va céc
loai vaccin. Pay 1a phuong phap thuan o1, tiét ki¢ém kinh phi va cho két qua nhanh chong, c6
thé nuoi cay hang loat phdi ga va thu dugc mot luong virus 16n.

_ Léy trung ga da thu tinh cho élp & 38°C ¢ d6 4am 60% tuy thudc vao loai virus, ma chon
tudi phoi thich hop thuong 6-13 ngay va lya chon dudng tiém vao cac to chuc khac nhau cua
phoi.

Sir dung phirong phdp ndy can chii y

Véi virus cam nhiém duodng hé hdp thi tiém vao i niéu hodac i 6i, mang niéu dém
hodc ndo, v6i virus hudng da thi ti€ém vao mang ni¢u dém, con doi voi virus hudng than kinh
thi tiém vao tui long do, mang ni¢u dém hodc méng nao.

Sau khi tiém dung paraphin vo trung gin 1én vi tri tiém, roi tiép tuc ap trong tu am
37°C trong 2-4 ngay, sau d6 mé tring va lay cac to chirc chira virus. Dya vao bién d6i dai thé
clia cac t6 chtrc phoi ma danh gia sy phat trién cta virus. Vi du: nudi cdy virus dau vao mang
niéu dém, mang ni€u dém s€ day Ién, hodc khi tiém virus Neucastle vao tai ni¢u sau 24-48
gi0, ¢ xuat huyet trén phoi, phoi cé thé bi phu.

Trong truong hop khong gay dugc bénh tich bién doi c6 thé nhinwthéy duoc, nguoi ta
c6 thé phat hién sy nhan 1€n cua virus trong phdi bang cach tiém dich thé cac tai hodc huyen
dich cac t6 chirc phoi nghién nat vao dong vat cam thy, sau d6 xét nghi¢ém phan g huyét
thanh.

Ngoai phoi ga nguoi ta ¢ thé dung phoi vit dé nudi cay virus. Vi du: virus dich ta vit.

Ngoai duong tiém thich hop phai chon lidu tiém phu hop, trong virus hoc ¢6 hai loai
liéu tiém:

+Liéu tiém thye té ml, thong thuong 0,2ml/phoi.

+Liéu tiém can thiét: biéu thi bang nong do pha lodng cua virus theo chi s6 LDs (Lethal
dosis) tuc lidu tdi thiéu gy chét 50% hodc theo chi s6 IDs, (Infection dosis) tirc lidu gay
nhiem 50%.

5.1.3. Nudi ciy virus trén to chirc té bao

bay 1a phuong phap khoa hoc tién tién dugc sir dung rong réi trong y hoc va thu y hoc
dé nghién cru cac virus nhu nudi céy, phén lap, giam dinh, chuan do virus, xac dinh tinh chat
huyet thanh hoc, quan sat hinh thai siéu ciu tric cia virus va dic biét dung moéi truong té bao
td chuc, dé ché tao vaccin.

Nguyén tic: néu ldy mot to chirc té bao cho vao méi truong dinh dudng thich hop thi
cac t€ bao song s& bat dau phan chia. Néu cur sau mot thoi gian lai rira va cho thém dung dich
moi, thi t€ bao s€ phan chia khong ngung. Dung céc té bao do dé cay virus.

Dé tao ra cac té bao t6 chirc ngudi ta 1dy té bao tir cac mo ciia ngudi va dong vat nhu
nguoi ta dung t€ bao so phdi ga hay té bao Hela (t€ bao da lay tir c6 gai c6 tén Hela), mang 01,
than, phoi, than lon, tinh hoan dong vat,...

Nudi té bao: sau khi ldy mo, ngudi ta dung men trypsin pha huy mé lién két giita cac
té bao de tach chung ra thanh céac t€ bao riéng 1€ sau doé quay li tam véi dung dich mudi dém
de loai hét trypsin roi thém vao d6 moi truong dinh dudng dé nudi t€ bao.

Moéi truong dinh dudng nudi cay té bao dugc chia 1am hai loai: ti nhién (co ngudn géc
tir cac chat co sdn nhu huyét thanh dong vét, nude ép nhau thai, chit dém) va tong hop (g0m
nhiéu chat khac nha nhu cac acid amin, hydrat carbon, lipit, mudi khoang c6 thém huyét thanh
dé ching phan chia ting sb luong té bao.
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Tron moi truong dinh dudng trén voi hdn dich té bao rdi rot vao cac binh det hodc dia
petri, dat nam & 37°C, sau 6-7 ngay cac té bao s& moc dinh chit vao day binh tao thanh mot
16p té bao.

Dung hdn dich virus pha lodng 102-10" trong dung dich mudi dém Hank ciy vao
trong binh dung t& bao mot 16p, sao cho vira di u6t mit 16p té bao. Sau d6 d6 dung dich moi
truong mai vao binh.

Khi nuoi cay trén méi truong té bio, song sng v4i sy nhan 1én vé s6 luong cia virus
1a su thoai héa cua té bao thé hién 0 su bién doi rat dic trung ¢ té bao do virus gay ra. Hién
twong nay dugc goi 14 sy huy hoai t& bao. CPE (Cyto pathogen effect). Can ctr vao CPE
khi quan sat trén kinh hién vi quang hoc, c6 thé danh gia dugc két qua nudi ciy virus, CPE c¢6
nhirng bénh tich dac trung sau:

-Té bao co tron, nguyén sinh chat bi mét, chi con nhan.

-Tao nén sy dung bao, té bao co tron, nguyén sinh chit mét, nhan v& tan,

’ -Tao cic ciu nbi gilia cac té bao gitra té bao lanh va té bao bi nhidm co6 nhiéu cac cau
noi, tao thanh tirng dam t€ bao.

-Tao nén cac hop bao: cac té bao hop lai chung mot mang cé rat nhiéu nhan.

-Tao nén cac tiéu thé bao ham nim trong nhan, trong nguyén sinh chét.

Thoi gian nhan 18n cua cac virus ¢6 khac nhau, noi chung tir 2-10 ngay. Virus nhén
1én gay huy hoai t& bao, sy huy hoai ndy c6 thé phat hién duoc dudi kinh hién vi quang hoc
hodc thém cac chit chi thi mau vao moéi trudng va quan sat bang mit thudng. Cac té bao
khong bi virus huy hoai van phat trién binh thudng va sinh ra nhiéu acid trong moi truong
(lam pH giam xu6ng, lam d6 phenol trong dung dich chuyén sang mau vang). Néu moi truong
khong thay doi ching t6 t€ bao da bi huy hoai.

CPE (Cytopathic effect). Can cir vao CPE khi quan sat trén kinh hién vi quang hoc, ¢
thé danh gia duoc két qua nudi cdy virus, CPE c6 nhiing bénh tich dic trung sau:

-Té bao co tron, nguyén sinh chat bi mét, chi con nhan.

-Tao nén su dung bao, t& bao co tron, nguyén sinh chit mat, nhan vé tan,

) -Tao céc cau ndi gifra cac té bao gitra té bao lanh va té bao bi nhiém c6 nhiéu cac cau
noi, tao thanh tirng dam t€ bao.

-Tao nén cac hop bao: cac té bao hop lai chung mot mang c6 rat nhiéu nhén.

-Tao nén cac tiéu thé bao ham nam trong nhan, trong nguyén sinh chat.

Pé tao nén cac té bao nudi, ngudi ta thuong dung cac té bao 1y tir cac mo cla nguoi
va dong vat cho vao moéi truong dinh dudng va d€ ¢ nhiét do thich hop thi cac t€ bao nay s&
song va bat dau phan chia, cir sau mot thoi gian lai rira va thém dung dich dinh dudng méi thi
cac t€ bao s€ phan chia khong ngung, stir dung céc té bao d6 dé nuoi cay virus.

5.1.4. Nudi ciy virus trén méi truong biét 1ap

Dung mo, phéi, khi qué}n, gan, lach, da rudt, than, thymus cua phoi bo 2-4 thang tudi,
hodc phdi lon ctru 1,5 thang tudi.

Uu diém cia phuong phap nay 1a virus dugce tai san trong diéu kién glong tu nhién

hon la tai san trén lira cay té bao riéng biét, chung phat trién, trao d6i chat va ciu tric hoan
toan khac mé phat trién trong co thé.

5.1.5. Nuéi cay thue khuan thé
Duing cac té bao vi khudn cam thy phage duoc nghién ctru. Vi du cay phage T4 dung
lra cay E. coli. Khi nhiém vao méi trudng nudi cay vi khuan phage s€ chui vao té bao va tan

cong té bao. Mai truong dang duc tré nén trong sudt. Lai tién hanh cdy truyén bang cach lay
dich trong c6 chira phage dé nhiém vao lta cay vi khuan méi.
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5.2. Nudi cAy virus nhiém bénh thuc vt

Dung cac cay cam thy, trong riéng trong nha kinh. Thuong nudi cdy trén mot nam,
trong theo nhiéu dot va tién hanh ciy truyén tir cdy ndy sang cdy khac non hon dang & thoi ky
phat trién manh.

- Lay dich 14 ép, loc qua mang loc va tiém vao cay.

- LAy nhua tiém truyén thang.

- Ddi véi loai virus chi lan truyén trong thién nhién nhd con virus thi ding con virus
lam trung gian.

VI. SU TAC PONG LAN NHAU GIUA VIRUS VA TE BAO KY CHU

Su tac dong gitra virus va té bao ky cha 1a mot qua trinh phirc tap lién quan dén chu ky
tai tao cua virus. Hon nira su tac dong cua virus voi té bao ky chu tao thanh phirc hop, trong
thoi gian sao ma sy tac dong nay la nguyén nhan phat sinh bénh ly té bao. Toan bd hoat dong
cta virus n6 hudng toi kha nang gay nhiém cia virus ddi v6i té bao cam thy. Hau hét truong
hop nguyén nhan gy cam nhiém té bao né khong thé hién rd & bénh tich ciing nhu hinh thai
té bao, tuy nhién sy sao chép cua virus qua cac giai doan c6 thé 1a nguyén nhan gay bién doi
cac qua trinh (t€ bao tron 1€n, t€ bao bi tach ra, hinh thanh cac thé hop bao,...) hoac lam cho t&
bao phan huy (chét).

+Té bao chét

Trong qué trinh tai tao virus 1am cho té bao chét c6 thé nguyén nhan do nhiéu yéu td
khac nhau. Trong do nhan t6 quan trong 1a virus da ngan chan su tong hop chat co ban cua t€
bao, cac phén tur nhu protein. Trong qua trinh nhan én, virus bt té bao tong hop nhitng thanh
phan ma virus can véi luong lon. Te bao phai tong hop cac thanh phan nhu vo6 protein,
nucleocapsid. Nhitng san phdm ma té bao phai téng hop cho virus c6 thé gay doc cho té bao.
Sau khi giai phong khoi chu ky tai tao, mot s6 virus pha vo té bao chil. Trong mot sb trudng
hop khéc, su wc ché cia chit méi tong hop dbi v6i té bao, nd 1a nguyén nhan phd huy
lysosom va tiép theo la cac enzyme thiy phan va két qua la té bao chét.

+Tdc dong lén té bao

Tac dong 1én té bao Cytopathic effect (CPE) la két qua cua nhirng thay dbi trén té bao
ké tir khi virus gay nhiém. Khi té bao bi nhlem virus ¢ thé ¢ nhiing blen d6i mang té bao,
mang té bao mét kha ning trao ddi chat va mét kha ning lién két v6i cac té bao bén canh. Két
qua cua sy tdc dong nay la nhan cia té bao bi tan ra. Su tong hop 16i va vo trong té bao chu
cau thanh by phén cua cac loai virus nhu Herpesviruses va Paramyxoviruses. Su bién doi cua
mang t€ bao lam thay doi tinh tham n6é cho phép cac ion, ddc to, khang thé, khang sinh,... lot
vao trong t€ bao. Nhirng t€ bao nay nhan cua nd bi truong phong doi luc con goi chung la
nhirng t€ bao nhan khong 16.

Bién d6i bé ngoai cua CPE nhu: sy pha vd b khung té bao, 1am cho té bao bi nhiém
virus, tron 161 1én. Nhiing té bao nay s€ bi dung giai hodc hinh thai chung s¢€ bi thay doi.

Nhimng bién doi bénh tich té bao trong chan doan 1am sang co thé cho biét, t€ bao da bi
nhiém virus. Bénh tich té bao (CPE) 1a can cir quan trong trong chan doan, xép 16p virus. Sy
nhlem virus vao te bao d6i voi mot sd loai virus (Poxviruses, Rhabdoviridae n6 lam b1en doi
té bao chat nhu té bao chit co tron hinh hat xoan. Bién dbi bénh tich té bao & bé mit té bao néd
chtra dung nhi€u protein virus hoac cdc mau virus. Ching thuong c¢6 nhitng bién doi & nhirng
vi tri ddc trung va xuat hién trong thoi gian té bao bi nhiem, dé chong lai virus.

+ Bién d6i thanh té bao 4c tinh

Trong qua trinh bién ddi nay, té bao cam thu bi nhidm virus c6 mot sd dic diém nhu,
hinh thai t€ bao bi bién doi, t€ bao chdm phat trién, thudc tinh va dac tinh sinh hoc thay doi.
Virus lam thay doi t€ bao thanh nhiing té bao ac tinh, c6 thé gay ra ung thu.
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Té bao bi virus bién dbi thanh nhimg té bao ddc trong d6 c6 cac khdi u chira virus.
Virus tir nhiéu ho khac nhau c6 thé xam nhap va bién dbi té bao cam thu, nhirng khdi u virus
lanh tinh n6 c6 nhitng dédc tinh khéac thuong (kich thudc, hinh dang, thanh phﬁn héa hoc ciu
tao) nd so véi cac su phat trién clia cac u 4c tinh trong té bao cam thy.

Sy bién ddi cua nhimng khdi u 4c tinh n6 thuong mang dic tinh bién d6i hinh thai hoc
té bao. Chiing bi mét di mot s dic tinh hinh thai va té bao tron day 1én, sy thay d6i nay nhu
d3d mo ta & (CPE) bién doi bénh tich té bao. Pay 1a dic diém lam giam bét sy tap trung cla
virus 1én bé mit.

Bién d6i trong qua trinh phat trién, nhimg dau hiéu de nhan biét khdi u 4c tinh 13 bién
d6i cua virus bén trong té bao cam thy, no trc ché su phat trién hay su tic dong lam giam bot
nhu cdu dinh dudng trong qua trinh phat trién, tic dong kéo dai s& anh hudng x4u t6i chu ky
té bao, 1am cho té bao phat trién thanh cac khdi (immortality, khong diét duoc).

| Mot sb dic diém bién dbi t& bao ac tinh nd dwgc thé hién ¢ chd, thay d6i qua trinh
téng hop ADN, thay di nhidm sic thé (chromosom), xuét hién mét sé dic diém méi hay bit
dau hinh thanh khang nguyén bé mit va giam su lién két. Thong thudng su thay dbi dic tinh
hoa sinh ciia té bao u 4c tinh 12 méat can bang trong chu trinh AMP. Chu trinh AMP 14 chu
trinh hoa hoc, d6 1a qua trinh khir cung cép ning luong gitp cho chu ky té bao duoc dién ra
lién tyc. Hon nita qué trinh nay phiic tap khi ting thém sy tao thanh cac khdi bach cau, qua
trinh 1én men hinh thanh acid lactic, né 1am thay d6i ham luong dudng trong két ciu protein
va lipid.

+Su phat sinh ung thu

Mic du nguyén nhan tac dong dé hinh thanh ung thu rat kho, mot sé virus ADN va
ARN d3 c6 su két hop v6i mot chat dic biét trong qué trinh bién dbi. Su phat sinh ung thu &
virus 1a do n6 mang thong tin di truyén két hop voi qua trinh phat trién cua té bao, né kim
ham hay bién déi gen ciia té bao. Su kich thich gen virus né ngin chin sy phat trién cua té
bao.

Gen cta virus né lam bién di tinh chét cua té bao, duoc biét nhu 13 gen dot bién gay
bénh ung thu (v-oncogens), nd lam cho té bao tang truong qua muc khong kiém ché duoc.
Viéc kham phé ra gen gay dot bién gdy ung thu dan dén viéc tim thdy nhitng te bao mang gen
tuong tu, goi chung la (proto-dot bién ung thu) (c-oncogen), binh thuong nd ton tai yén lang
trong te bao va n6 chi hoat dong ¢ nhitng noi dac biét. Gen gay dot bién- -proto sinh ra tur té
bao gom cac nhan t6 anh hudng dén ting trudng, nhan td sao chép, phat trién co quan nhan
cam. O ADN virus 1a tic nhan gy ung thu phai ké dén nhu virus gdy bénh Marek's
(Herpesviridae) va virus gy cac khéi u nht & bo, ngwa, chd (Papillomaviridae). Nhing virus
nay c6 hé gen rat dién hinh (gen cta ching doc lap voi nhiém sic thé té bao ky chu). Gen gy
ung thu (v-oncogen) mé hoa thanh protein dé két hop véi ban sao virus.

ARN virus két hop véi gen gy ung thu ching la thanh vién cua nhom Retroviridae
(gdy bénh leukosis ¢ gia cam va ¢ méo). Nhiing virus nay, gen cua ching két hop vao trong
bd gen cta nhidm sic thé t& bao cam thu ( provirus hodc provirus ADN). O Retrovirus
nguyén nhan gen dot bién gay bénh ung thu c6 thé 1a do gen dot bién tu chiing ma hoa hoic
boi su thay doi cua té bao dot bién hay do gen dot bién théng qua sy xdm nhap hé gen cua
ching di vao lién két véi gen trong nhiém sic thé té bao cam thy.

+Trudng hop khong thay ddi hinh thai hodc chi thay d6i mot vai chirc ning té bao

Trong mot s truong hop, virus gay nhidm virus t& bao nhung c¢é thé c6 hodc khong c6
bénh tich trén té bao cam thy. Nhimg truong hop nay dugc quy vao nhiém virus ndi té bao.
Nhirng truong hop nay can thiét phai c6 su tai tao lai ban sao cua virus. Phuong phap thich
hop nhét dé virus c6 thé hoat dong ma khong gy bién doi hinh thai té bao 1a virus phai xam
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nhap va nhan 1én mot cach hop 1y ¢ nhiing vi tri thich hop khi d6 chiing s& khong gay bién ddi
te bao.
Cam nhiém virus

Cam nhiém virus dugc dinh nghia nhu 13 qua trinh mam bénh x4m nhap va phat trién
trong co thé ky chu, c6 thé gay phat bénh hodc khong phat bénh phu thudc vao nhidu diéu
kién nhu virus, ky chi, méi truong. Bénh do virus gay nén cé thé & cac mac d6 khac nhau:
cap tinh, man tinh, ngam ngam hay dai dang. Bi€u hi¢n dau tién cta bénh 1a cac tri€u ching
ma ta co the thay dugc.

Lay nhiém va truyén bénh

Lay nhiém c6 thé nguyén nhan la do su tiép xtic truc tiép voi cac con vat bi nhiém

virus, boi su tlep xuc gian tiép voi mim bénh do con vit mic bénh dao thai ra trong tu nhién.
No c6 the bao ton mam bénh, hodc trong cac thiét bji van chuyén con vat, hodc qua cac sinh
vat truyén bénh. Sy lan truyen mam bénh virus tlr me sang con (qua nhau thai, mau, qua sira)
con goi la truyen theo chiéu doc. Mot sy truyén bénh khac tir me sang con nita 1 truyén
ngang qua sy tlep xuc.

Hoat dong ngdm ngdm am i, c¢6 thé tim thay virus khong tai tao trong khoang thoi gian
ching xam nhép nhung khong thé nhan 1én sy tai tao cua virus khi virus khong chién thing
su chdng cy cua té bao.

Céc con dudng xam cua virus vao co thé

Virus x4m nhép vao trong co thé cam thy thong qua co quan hd hip (virus bam trén
cac cac hat bui, giot nudc nhd), thong qua co quan sinh duc (tir sy sinh san, thu tinh), qua su
giai phau (cac dung cu, cac giot nude nho), qua co quan ti€u hoa (miéng, hdu mon khong dam
bao vé sinh), qua cac ton thuong t6 chtrc da trdy xudc, sit, con trung can,...). du cho té bao ¢6
hé thdng phong thi dé chéng lai su xdm nhap cia virus song no rat dé bi nhidm virus. Tinh
nhay cam cua t€ bao n6 lam cho virus hoat dong rong, chung thong qua co quan nhan cam &
bé mat t€ bao, n6 cho phép sy xam nhap cuia virus.

VII. Hién tugng can nhiém va interferon
7.1. Hién tuong can nhiém (interference)

Khdi niém: Tir lau ngudi ta d3 nhan thiy rang khi virus nhidm vao té bao, s& lam cho
t€ bao nhiém va cac té bao lan can khong c6 kha nang tiép nhan lan nhiém tiép theo cua cac
loai virus do6 hodac cac loai virus khac.

Nam 1937 Findlay gay nhiém cho khi virus sét thung lling Ript sau d6 gay nhiém tiép
cho khi nay virus s6t vang voi lidu gy chét, thi khi khong chét: Néu chi gay nhiém cho khi
bang virus s6t vang thi khi s& chét.

Nam 1957, Isac va Lindenmen gy nhidm virus ciim bat hoat vao phdi ga dang phat
trién, sau do lai gdy nhi€ém tiép bang virus cam cuong doc thi thay khong c6 sy nhan 1én cua
virus trong phoi ga.

Nhu vay, su xam nhiém ctia mot loai virus vao té bao trude d6 di co su ngan can sy
nhan 1€n cua virus xam nhiém vao t€ bao ti€p theo dé. Hién tuong nay goi la hién tugng can
nhiém.

D¢ giai thich cho hién twong can nhiém ngu:(‘ri ta dua ra hai co ché sau:

Virus thir nhat c6 thé 1am hong bé mit cua té bao chii, hodc 1am hong céc con duong
chuyén héa cta no, lam cho né khong bi boi nhiém boi mot virus khac nita. Didu nay xay ra
v6i cac virus ma gitra ching c¢6 c¢6 su gidng hay khéc tinh khang nguyén.

Virus thir nhdt c6 thé kich thich viéc san xuit ra mot chat trc ché goi 1a can nhiém t6
(interferon), chat nay ngan can viéc sao chép cua virus thu hai.

Co thé phan biét cac hién tuong can nhiém khac nhau:
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Néu hai virus cung loai can nhau goi 1a hién tuong can nhiém d&ng loai.

Néu hai virus khac loai can nhau goi 13 hién twong cdn nhiém di loi.

Néu virus trong qua trinh nhan 1én di ngin can lai cac con chau cua chinh nd x4m
nhiém vao cac t€ bao khac goi 1a hién tuwong tu can nhiém

Ciing c6 truomg hop khi virus vao trudce lai kich thich 1am ting sy gy nhiém cta virus
vao sau goi la hién tuong tang nhiém. Vi du: trong moéi trudng t& bao tinh hoan lon mét 16p,
virus Newcastle khong gy huy hoai té bao, nhung néu cdy virus dich ta lon vao moi truong
nay trudc 5 ngay, roi tiép sau do cdy virus Newcastle, thi virus ndy gay hiy hoai té bao. nhu
vay virus dich ta lon lam ting sy gdy nhiém cua virus Newcastle.

7.2. Interferon
Dinh nghia
Interferon 1a mot loai chét do té”béo san sinh ra tiép theo sau nhiing cam ung tac dong
khac nhau, chat nay c6 dac tinh rc ché sy nhan 1én cua virus bang cach giai thoat sy khong
ché viéc tong hop mot protein khang virus, protein nay c6 kha nang khong ché su phién dich
cac thong di¢p cua virus ¢ ribosome.
7.2.1. Su hinh thanh interferon

Tét ca cac té bao dong vat déu co kha nang sinh ra interferon. Sy hinh thanh do tac
dong cua bat cir ngudn thong tin ngoai lai ndo ma ma khong phai chi 1 virus, nhu vi khuan
doc t6 vi khuén, nam, Rickettsia, nguyén sinh dong vat,...

Trong té bao binh thuong ludn co su ton tai cac gen cAu trac chiu trach nhiém téng
hop interferon nhung & trang thai bi kim ham khi virus xam nhap vao hodc c6 su kich thich
cua cac yéu tb ngoai lai vao té bao thi gen cAu truc dugc giai kim ham va hoat hoa, thyc hi¢n
qua trinh sinh tong hop interferon. Interferon sau khi sinh ra phan 16n qua mang dé ra ngoai
vao cac té bao ké bén.

Cé ché hinh thanh Interferon
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7.2.2. Tinh chit cia interferon

Interferon dd dugc tach dudi dang tinh khiét. P6 1a nhitng phén tir protein c6 phan tir
lugng khac nhau tir 8.000-13.000 tuy theo t€ bao sinh ra ching.

Kha bén viing voi acid & nhiét d6 binh thuong. O pH=2 nhiét d6 4°C hoat tinh giir
virng trong thoi gian dai.

Hoat tinh cta interferon d& bi bién ddi hodc mat han khi bi tac dong cua cac enzyme
(tripsin, pepsin) va nhiét do cao (60-75°C/1gio, 100°C/5phut).

Interferon con c6 tac dung kim ham sy nhan Ién cia cac virus khac nhau, n6 khéng
phai 1a khang thé ddc hi¢u. Interferon c6 tdc dung dac hi¢u vai tung loai t€ bao can bao vé, co
nghia la nd s€ bao vé cac t¢ bao cung loai voi t€ bao da sinh ra n6 vi du: interferon nhan dugc
tir té bao cua chudt chi c6 tac dung ngin can virus gay bénh trén cac t€ bao cua chudt ma
khong ngan can virus gay bénh cho céc té bao cua ga, lon,...

7.2.3. Co ché tic dong ciia interferon

Sau khi nhiém virus té bao sé& sinh ra interferon cam Gng. Mot phan 16n ra ngoai va
xam nhdp vao céc té bao bén canh va c6 tdc dung bao v¢ céac té bao nay khoi bi tac dong gay
hai cua virus doi véi chung.

Tac dung nay 14 do interferon di hoat hoa gen trong céc té bao gy nén su tong hop
protein khang virus-AVP (anti viral protein) AVP ¢6 tdc dung kim ham su tao thanh mARN
cua virus do vay qua trinh chuyén hoéa acid nucleic va protein cua virus khong thuc hién dugc,
do do6 khong c6 su nhan Ién.

Co gia thuyet cho rang interferon pha huy qua trinh phosphoryl hoa va do do
lam giam lugng ATP can thiét dé tong hop hat virus trong té bao.

Nguoi ta da chimg minh duoc interferon c6 tac dung truc tiép ngan can qua trinh tong
hop cac thé virus, bang cach kim hdm sy tong hop ARN cua virus, hodc gian tiép ngan can
qua trinh ndy bang cach lam t6n thuong su chuyén héa acid nucleic va protein virus.

7.2.4. Pic diém tic dug ciia interferon
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-Khong co tac dung bao vé té bao gbc-té bao di sinh ra interferon ma chi bao vé dugc
cac t€ bao bén canh.

- Interferon khong cé tic dung ngan can sy hap thu cua virus 1én mang ciing nhu xAm
nhép vao trong t€ bao va ciing khong co6 tac dung pha huy virus.

- Interferon khong c6 tac dung chdng virus & bén ngoai té bao, ma no6 chi co tic dung
khi vao trong té bao va gay ra tac dong gian tiép do sinh ra AVP.

Bing so sanh sy gidng, khac nhau cia interferon va khang thé mién dich

So sanh Interferon Khang thé
U . B . ) x ) T A \ 7 h)( A
Co ché¢ hinh thanh Té€ bao bi nhiém virus X . ¢ bao c6 tham quyén
mién dich
op s . , héng vi khuan, virus ,
Co che tac dong Chong acid nucleic . C Ong V1 Khual, VITus
protein khang nguyén
Ban chit Protein Protein
Vi tri tac dung Bén trong té bao Bén ngoai té bao
, L., n e N . T ti § 1€ i , i
Tinh chat tac dong Truyc tiép 1én virus , o rHe tep fen virus, i
khuan
. Tinh chat dac hiéu Cé Khéng
loai
bac hiéu chéng n ,
mam bénh Khong €6
Thoi gian xuét hién Ngay sau vai gio Chém sau vai ngay
Thoi gian c6 hiéu £ z Rét l1au, vai thang, vai
Ngan, mat ngay < g
luc nam, ca doi
Loai hinh mién dich Qua trung gian té bao Mién dich dich thé
. Can thip vaccine truc | , . (20 tac d ung ph(?ng
Ung dung SO U bénh bang vaccine va khang
tiép vao 0 dich X
huyét thanh

-Ciu héi on tap chuong:
1. Nhing dic trung co ban nhét cua virus.
2. Can ctr vao acid nucleic virus phan lam nhitng loai nao?
3. Trinh bay qua trinh tai tao cua virus ADN ?
4.Trinh bay qua trinh tai tao cta virus ARN.
5. Virus xdm nhdp vao té bao gay nén nhitng dang bénh 1y nao?
-Tai liéu tham khao
1. Nguyén Lan Diing, Nguyén Binh Quyén, Pham Vin Ty (2000). Nha xuét ban gido
duc Ha Noi.
2. Pham Thanh H6 (2002). Sinh hoc dai cuong. Nha xuét ban Pai hoc quoc gia thanh
pho HO Chi Minh.
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N 3. Bién Van Minh, Pham Vin Ty, Kiéu Hitu 4nh, Pham Héng Son, Pham Ng(_)c Lan,
Nguyeén Thi Thu Thuy (2006). Giao trinh vi sinh vat hoc. Nha xuat ban Pai hoc Hué.

4. Nguyén Vinh Phuéc(1976). Vi sinh vat hoc Tha y tap III. Nhi xuat ban dai hoc va
trung hoc chuyén nghiép Ha Noi.

5. Pham Hong Son (2002). Gi4o trinh vi sinh vat tha y. Nha xuit ban Nong nghiép Ha
NOoi.

6. Pham Hong Son(2006), Gido trinh bénh truyén nhidm tha y. Nhi xudt ban nong
nghiép Ha Noi.

7. Nguyén Khéc Tuén(l999). Vi sinh vat hoc, nha xuét ban nong nghiép Ha Noi.

8. Pham Vin Ty (2005). Virut hoc. Nha xuét ban gido duc.
-Giai thich thuit ngir:

-Vero: té bao than khi nudi cdy mé dung dé phan 1ap virus

-Virion: acid nucleic dugc bao boc boi vo boc protein

-Virulence: muc do phat sinh bénh nguyén virus

-Receptor (thu thé): diém tiép nhan trén bé mit té bao, noi virus bam vao.

-Restrovirus: virus chira genom ARN sg¢i don, duong. Trong qua trinh nhan 1én c6
giai doan trung gian tao ADN nho enzyme phién ma nguoc.

-Reverse transcription: qua trinh sao chép thong tin tir ARN sang ADN.
Provirus: genom cua virus cai xen vao nhiém sac thé t€ bao.
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CHUONG V
NAM (CHAN KHUAN HOQC) PAI CUONG (2 tiét)

-Giang vién: BSTY. Nguyén Xuan Hoa-PGS.TS. Pham Hong Son

-Tém tit: nhirng kién thirc co ban vé ndm men va nam méc dugc trinh bay c6 dong
trong 12 trang phuc vu cho 3 tiét giang. Chuong VI trinh bay mot s0 dang hinh thai va cu
tric cua nam men, nam méc. Khac voi vi khuan nam thudce nhom vi sinh vat Eukaryotae. Su
da dang trong chu ky séng ctia chung din dén nhiéu co ché di truyén khac nhau.

-Muc tiéu: Sinh vién can ndm duoc diém khac nhau ctia nAm men va ndm mdc, vai
tro cua chung trong doi song con nguoi va chan nudi thi y. Nam rd mot so chu trinh phat trién
dién hinh dé co thé thuc day nhiing nam c6 loi phat trién cting nhu han ché nhitng nam c6 hai
cho con nguoi va dong vat.

A-NAM MEN

I. HINH THAI, CAU TAO NAM MEN [1]

N4m men 1a loai vi sinh vt c6 ciu tao don bao c6 kich thudc 16m, ciu tao hoan chinh,
khong di dong va sinh san chu yéu bang phuong phap naychoi.

Chung phéan b rong rii trong tu nhién, nhat 1a trong dat, c6 thé noi dat 1a moi truong tu
nhién dé dir giong nam men dac biét l1a trén bé mat cua nhicu loai 14 cay, lwong thuc, thuc
pham khéc.

N4m men c6 kha ning sinh san nhanh chéng, sinh khdi cia chiing giau protein, lipid,
vitamin. Ndm men c6 kha ning 1én men cac loai duong dé tao thanh ruou trong diéu kién yém
khi, trong diéu kién hiéu khi thi chung tao thanh sinh khéi té bao, vi vay nam men duoc Ung
dung rdng rai trong cong nghi¢p thuc pham dé san xuat rugi bia, nudc giai khat, men banh mi
protein sinh khoi,... Tuy nhién cling c6 nhiing loai nam men c6 hai cho san xuat, [am nhiém
cac qua trinh cong nghé va gay hu hong san pham.

1.1. Hinh thi, kich thudéc ndm men

Hinh thai caa nAm men thay ddi phu thudc tuy loai nam men, diéu kién nudi céy, tudi
cua ong giong, do d6 nam men c6 hinh thai rat ra dang: hinh tring hay hinh bau duc
(Saccharomyces), hinh bau duc, hinh tron, hinh ong dai, hinh qua dua chudt, qua chanh, hinh
binh hanh, hinh tam giac va mét s6 hinh dang dac biét khac.

Mot sb loai nAm men c¢6 té bao hinh dai ndi tiép nhau thanh nhiing dang so¢i goi la
khuan ty thé (Mycelium) hodc khuan ty thé gid (Pseudomycelium).

Kich thudc té bao ndm men thay dbi rat nhiéu, phu thudc gidng, loai. Néi chung kich
thude ciia nam men 16n hon kich thude cua t€ bao vi khuan, trung binh khoang 3-5 x 5-10 p
m.

Mubn quan sat va do kich thudc ndm men ngudi ta thuong nhuém mau tiéu ban bang
dung dich lugol, hodc cac thudc nhudém thong thuong (fuchsine, xanh metylen) roi dung thudce
do vat kinh ma quan sat.

Phan bi€t hinh thai nAm men va nam moc [2]

b
iém phan N4Am men Nam méc
biét
Co . . Co thé phan nhanh gia
X b a0, thay d6i tuy 1 N A
thé on bao, thay doi tuy loai nam da bao, gia da nhan
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Tring, bau duc, tron 6ng dai, qua dua Dang soi phan nhanh,
chuot, hinh binh hanh, tam giac va mét so | sinh truéng ¢ dinh tao thanh
hinh dac biét khac. mot ddm chang chit cac soi.

Hinh
dang

Soi nim phan nhénh,
phat sinh tir bao tir. 1-Sgi nAm
hinh 10 xo0, xoan dc, quin
queo xodn tron lai. 2- Hinh
dbt quan chit nhau thanh mot
khéi.3-Hinh vot, mot dau to
va cong.3- Hinh stng huou. 4-
Hinh luoc, 1a dira.

Chi mot s loai co khuan ty hinh dai
ndi tiép nhau.

K Hinh thai nam moc

huén ty

Sporongium

Sporongiospores

Sporangiophore '\,

Coenocylic

Dang bao i dét
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Yeast (Saccharomyces cerevisiae)
Sinh sin bang nay chéi é ndm men

2.2. Cau tao té bao nadm men|4]
Té bao ndm men c6 ciu tao gan giéng té bao vi khudn, tuy co cau tao don bao nhung
nhung cling mang day du tinh chat cua mot co thé song, ching c¢6 cau tao tir mang, nguyén
sinh chat va nhan gém céc phan sau:

Cau tao t& bao namn ien

Wach t& bao

Ti th&
Mangc t& bao
= = -~ ~
Lardi ndi v I.“:' Z nhan
chat ﬂ' Aan PN A)
W S
Csac hat phdt phat- s .
Vét seo khi Hat lipit dnf trafd
chdi tach ra Khongs bhao

2.2.1. Thanh té bao
C6 cau trac nhiéu 16p nhu v6 vi khuan nhung thanh phan hoéa hoc chi yéu 1a glycan
(cau tao boi cac goc D-glucoza) va mannan (D-manoza). Ty 1€ Glucan va manan chiém 90%
trong lugng vé trong d6 mannan cao thap hodc khong cd. Thanh phan khac co protein 6-7%,
hexozamin va phan con lai 1a lipid, poliphotphat, cac chat chira kitin.
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Cau truc vach té bao nam men

=--Sgi nho

3EESSESd FIZEEZREEIREdELES e TManno protein

=5,
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e e e g ~chiti
3 ——ai T == e -Glucan-chitin

: e E ! ! ‘ .
T T L T Mannoprotein

\Dich mang nhav
2.2.2. Mang té bao

Tuong tu nhu mang nguyén sinh chat té bao vi khuan vé thanh phan ciu tao va chuc
ning tic dung. Ngoai ra mang té bio nim men con hoat hoa ty thé.

2.2.3. Nguyén sinh chat

Thanh phan hoa hoc, cAu triic nguyén sinh chit twong ty nhu vi khuan nhung sy khac
nhau cht yéu 13 13 su ton tai vai loai co quan con khac. Nguyén sinh chit ctia nAm men gdm
¢6 cac co quan con sau:

a-Ty thé (Mitochondria)

Khac véi té bao vi khuan ndm men di co ty thé. Pay 1a nhitng thé hinh cau, hinh que,
hinh soi nhung hinh dang va sb lugng c6 thé thay doi khac nhau phy thudc vao diéu kién nuoi
céy va trang théi sinh 1y té bao. La nhiing thé hinh cAu, hinh que, hinh soi, kich thuée 0,2-0,5
x 0,4-1 pm ludn ludn di dong va tiép xuc voi cac cdu trac khac cua té bao. Hinh dang va sb
luong ty thé thay dbi phu thude véo diéu kién nudi cdy va trang thai sinh Iy té bao.

CAu tao ty the gbm hai 16p mang: Lop mang trong co6 hinh lugn song hay hinh rang
luoc dé ting dién tiép xtic v6i co chét, trong c6 chira dich. Giita hai 16p ¢6 cac hat nhé bam
trén mang 13 nhirng hat co ban. Bén trong ty thé 13 chét dich hitu co.

Chtic ning cua ty thé: nd dugc coi nhu 13 tram ning luong cia té bao ndm men.
_ TNO tham gia vao viéc thyc hién cac phan ing oxy hoa giai phong nang luong ra khoi
co chat, lam cho nang lugng dugc tich 1ty dudi dang ATP.
+Giai phong nang lugng khoi ATP va chuyén ning luong d6 thanh dang ning luong
¢0 ich cho hoat dong song cua té bao.
+Tham gia vao viéc tong hop mot s6 hop chat protein, lipid, hydratcacbon, nhiing hop
chat nay tham gia vao cu tao mang té bao.

Ngodi ra ty thé con chita nhiéu loai men khic nhau nhu: oxidase, cytocromoxidase,
peroxidase, phosphatase

b, Ribosome: sb lugng ribosome thuong thay doi tuy thudc tung loai, tung giai doan
phat trién va ting diéu kién nudi cay. Khac voi vi khuan nam men c6 hai loai ribosome trong
nguyén sinh chét cia nAm men:

Loai 70S (30S va 4OS)ton tai chu yéu trong ty thé, loai 80S ton tai chu yeu trong mang
ludi ndi chat va mot sd it ton tai o trang thai tuy do. Loai 80S ¢ hoat tinh tong hop protein
manh hon.
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¢, Khong bao: mdi t& bao ndm men c6 mot khong bao kha 16n va nhiéu khong bao nhé
c6 tac dung diéu hoa ap sudt tham thau, tham gia vao qua trinh trao doi chét té bao vino chta
nhiéu hop chit hitu co & trang thai trung gian, n6 dugc coi nhu nhimg phan dy trir quan trong
cua té bao, n6 tham gia vao cac qua trinh diéu hoa cac qua trinh sinh trudng va phat trién cua
té bao nam.

Hat dy tri: hat lipid, hat glycogen va mot it hat tinh bot khac.

2.2.4. Nhan [1]

Nhan cua té bao ndm men 14 nhan that, nhan da co su phan hoa, c6 két cAu hoan chinh
va 6n dinh, c6 mang nhan. Nhan c6 hinh tron hay hinh bau duc, bat dau cé nhitng biéu hién
ctia té bao tién hoa, d6 1a phan chia theo hinh thirc gian phan. Mang nhéan, gdm hai 16p c6
nhiéu 15 thiing (& té bao ndm men gia, trén mdi té bao c6 khoang 200 16 chiém 6-8 % dién tich
mang), trong co chat nhan, hach nhan va céc nhiém sic thé (Chromosome). Nhu vay té bao
ndm men thudc sinh vat cao dang. Thanh phan hoa hoc quan trong nhat cta nhan la
nucleoprotein va cac enzyme. Nhan c6 vai tro chii yéu 1a mang hé thdng thong tin di truyén
chtra trong ADN, diéu khién viéc tong hop cac protein ctia mdi loai, diéu khién viéc tong hop
cac enzyme diéu khién hoat dong ctia enzyme va nhiéu hoat dong séng khéc cua té bao.

Mudn quan sat nhan t& bao ndm men nguoi ta thudng xir 1y tiéu ban bang
dung dich picrophocmol, dung dich FeNH4(SO,4) 3% va dung dich hematoxilin 10% khi d6
nguyén sinh chét s& nhuém mau tro con nhan nhudém thanh mau den.

2.4. Plasmid

C6 mot loai plasmid dugc phat hién nim 1976 & ndm men Saccharomyces cerevisiae
dugc goi 13 "2pm plasmid " ¢6 vai trd qua trong trong thao tac chuyén gen cua k¥ thuat di
truyén. Loai plasmid nay 1 mot ADN vong chira 6300 ddi base.

Trong mdt sd t& bao nAm men con c6 céc vi thé. Do 1a cac thé hinh cu hay hinh trimg,
duong kinh 3um, ching pha mot 16p mang day khoang 7nm. Va thudng c6 vai tro nhat dinh
trong qua trinh oxy hoa metanol.

3. Sinh sdn cua ndm men [4]

3.1. Sinh san vé tinh
a, Sinh san bing phlr0'ng phap nley chdi
Khac voi cac loai nam khéc, niy choi 1a phuong phap sinh san pho bién nhit & nAm

men. Khi té bao nAm men truong thanh bat dau ndy ra mot chdi nho, chdi 16n dan 1én, mot
phan nhén té bao me dugc chuyén sang chdi sau d6 tach han ra thanh nhan méi. Dén mot lic
nao dé té bao méi sinh ra sé tao du vach ngan cach han véi t& bao me. Trén mdi té bao me cd
thé sinh ra mot vai chdi nho & nhitng vi tri khac nhau. Té bao con sau khi tao thanh s& tich
khoi té bao me hodc dinh trén té bao me va tiép tuc ndy sinh cac chdi moi. Nhiéu thé hé ndm
men cO thé dinh véi nhau tao thanh mt dam phén nhanh nhu xuong rong. Mudn quan sat qua
trinh nay chdi cia té bio ndm men, nguoi ta dung phuong phap "giot treo", dung phién kinh
¢6 hdc 16m va 1a kinh mang 1 glot dich nu6i cay nam men.

O diéu kién thuan lgi nAm men sinh sbi nay nd nhanh, quan sat du6i kinh hién vi thay,
hau hét té bao nim men déu c6 choi. Khi mot choi xut hién, cac enzyme thuy phan s¢ lam
phén giai phan polysaccharid cua thanh té bao 1am cho chdi chui ra khoi té bao, vat chat mai
dugc tong hop s& duoc huy dong dén chdi va 1am chdi phinh to dan Ién, khi do s& xuat hién
mot vach ngan gitra chdi va té bao me, thanh phan clia vach ngdn ciing giéng nhu thanh te
bao. Khi té bao choi tach khoi té bao me, ¢ chd tach ra con giir lai mot seo ctia chdi, trén té
bao me mang mot vét seo, cac vét seo nay co thé thay r0 khi nhudém mau calcafluor hoac
primulin r6i quan sat duéi kinh hién vi huynh quang.

b, Sinh sén bing phwong phap phan cit:
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Ngoai péy chdi, mot §6 naflm men con sinh san vo tinh bang cach phan cit nhd vach
ngan ngang giong nhu vi khuan, t€ bao dai ra sau do sinh ra nhirng vach ngan déc biét va phan
cat thanh nhiéu té bao.

¢, Sinh san bing bao tir don tinh
Bao tir dugc hinh thanh tir mot té bao riéng ré khong thong qua tlep hop. Su hinh

thanh bao tr loai nay c6 nét glong su hinh thanh noi bao tir ciia mot sé vi khuan c6 sinh bao tir
nhung khéc & chd, trong ti ndm hinh thanh nhiéu bao tir hon.

+Bao tir dt: & chi Geotrichum

+Bao tir ban: & chi Sporobolomyces, Sporidiobolus, Bullera. Loai bao tir nay c6 hinh
than duoc sinh ra trén mot cuéng nhé moc & cac té bao dinh dudng hinh tring. Sau khi bao tu
chin nho mot co ché dic biét bao tir s& duge bin ra phia ddi dién. Khi céy ndm men trén thach
nghiéng theo mot duong cay ziczic, it hom sau s& thay trén thanh éng nghiém phia dbi dién
v6i thach nghiéng c6 mot duong ziczic khac do bao tir bén ra.

+Bao tir 40 hay bao tir mang day: thudng duoc sinh ra tir cac khuan ty gia & nim
Candida albicans

3.2. Sinh san hiru tinh
Sinh san bang bao tir thi
Bao tir tdi duge sinh ra trong cac tii. Hai té bao khac gi6i (mang dau + va -) ding gan
nhau s& moc ra hai mau 15i. Chung tién lai voi nhau va tiép ndi voi nhau. Chd tiép ndi sé tao
ra mot 16 thong va qua do chat nguyén sinh ¢O thé di qua CNIe phdi chét, nhan ciing di qua dé
tién hanh phoi nhan, sau d6 nhan phan cat thanh 2, 4, 8. M6i nhan duoc b(_)(; boi chat nguyén
sinh r61 tao thanh mang day chung quanh va hinh thanh cac bao tu tii. T€ bao dinh dudng
bién thanh thi.
Tai c6 thé duoc hinh thanh theo 3 phuong thirc:
) 1. Tiép hop ddng giao: do hai té bao ndm men c6 hinh thai, kich thudc gidng nhau
tiép hop voi nhau ma tao thanh. Vi du: Schizosaccharomyces, Debaryomyces.
, 2. Tiép hop di giao: hai té bao nam men c6 hinh thai, kich thudc khong giong nhau
ti€p hop voi1 nhau ma thanh. Vi du: Nadsonia.
Bao tu tai sau khi ra khoi tai gap diéu kién thuén loi s& phat trién thanh céc té bao
nam men mai.
Chu trinh phét trién ctia mot s6 loai nAm men dién hinh:
-Schizosaccharomyces octospous: té bao sinh dudng don boi phan cét nho vach
ngan ngang (A). Hai té bao dinh dudng tiép xtc voi nhau va hinh thanh 6ng tlep hop (B).
Nhaén 2 té bao hop lai v6i nhau thanh nhén ludng bdi phén cit 3 lan, lan thir nhat 1a phan cat

giam nhiém (D). Tam té bao don bdi dugc sinh ra (e). Tai v& va giai phong bao tir thi ra ngoai
(F). Moi bao tur tai lai phat trién thanh t€ bao dinh dudng.
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Phan cat

Nhan Sclriizosacc fraronnces \

hréng boi OSIOSPPONS

/ \
TE bao dinh

Wach ngan diwéng

-Schacchomycodes ludwigii: timg cap bao tir don boi két hop véi nhau ngay trong
tai. Xay ra phéi hop té bao chit (chat giao, nhan giao) (b) té bao ludng boi sinh ra s€ sinh ra
nay mam va chui qua mang tui (c). Té bao dinh dudng ludng bdi tlep tuc sinh soi nay no theo
16i ndy choi (d). Nhan trong té bao dinh dudng phan chia giam nhidm té bao bién thanh thi
chtra 4 bao ttr tuai (e).

-Sacharomyces cervisiae: té bao dinh dudng don boi sinh soi nay no theo 16i nay
chdi (a). Hai té bao két hop voi nhau (b), xdy ra qua trinh chét giao (c), nhén giao (d) dé tao ra
céc té bao dinh dudng ludng boi. Té bao dinh dudng ludng boi nay ch01 sinh ra nhiing té bao
ludng boi khac (e). Té bao dinh dudng ludng boi bién thanh tdi, phan cat giam nhiém sinh ra
4 bao tir thi (f). Bao tir tai bién thanh té bao dinh dudng (g) theo 16i ny choi.

Schacchomyvcodes D
I_-l_-l"'ﬁ- “,:_ii —_ @ ==
()(e) " O
E - Phan chi
A . @ Phan chia
% ]gnm nhiem
R "
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4. Vai tro cua nam men

N4m men phan bd rong réi trong ti nhién, nhat 1a trong moi trudng chira duong, pH
thdp (d4t, nuéc, khong khi, lwong thye, thyuc pham hoa qua,...), nhiéu loai nim men co6 kha
nang 1én men rugu vi vay tu lau nguoi ta da biét st dung ndm men dé niu ruou, bia, san xuat
cdn, glicerin,... N4m men sinh san nhanh, sinh khéi ctia ching giau protein, vitamine vi vay
con duoc st dung trong cong nghiép san xuat thirc an bo sung cho nguoi va gia suc.

N4im men dugc su dung lam bdt n¢ banh mi, gay huong nudc chdm, mot sd duogc
pham va gan day con dugc sir dung dé san xuat lipid.

Bén canh nhitng ndm men c6 ich ciing c¢6 nhimg loai nAm men gdy bénh cho ngudi va
gia suc, lam hong luong thuc, thuc pham,...

5. Phan loai ndm men|5]

Theo hiéu biét hién nay (I. Lodder, 1971, Macmilan, 1973) thi nAm men bao gém
349 loai nam khéc nhau. Ching thudc 39 giong nam, can ctr vao kha nang sinh bao tir ma co
the chia thanh 4 nhém chinh sau day:

1- Nhom ndm men c6 bao tir tai (ascospurus): gom 22 gidng khac nhau, thudc 16p
nam tui.

2- Nhom gan giii véi ndm dam gdm 4 gidng. Chiing c¢6 chu trinh twong tu véi cac
nam thudc bg Ustilaginales cia 16p nam dam.

3- Nhom ndm men c6 bao tir ban: gom c6 3 gidng thudc ho Sporoliomycetaceae.

4- Nhém nam men khong sinh bao tir: Mot s6 gidng sinh noi bao tir vo tinh gom
12 gidng thudc vé 16p nam bat toan.
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B-NAM MOC [3]
I. HINH THAI CAU TAO CUA NAM MOC
1.1. Dic diém hinh thdi
Nim méc 14 nhom vi sinh vat c¢6 két cau dang soi phan nhanh. Té bao ciu tao hoan
chinh, kich thudc 16n, ¢6 thé 1a don bao da nhan hoac da bao don nhan.
1.2. Céu tao ciia ndm méc
N4am méc duge ciu thanh boi hai bd phan: sg¢i nim (khuén ty) va bao tu.
1.2.1. Khuan ty

La cac soi ndm moc ra tir bao tu, phén nhanh sinh truéng tao ra mot mang soi ndm
chang chit goi 13 khuan ty thé. Kich thudc chiéu ngang 3- 10p va ching co6 cac hinh thai khac
nhau tuy theo loai méc, dién hinh 1a: hinh lo xo hay hinh xo0dn &c, hinh cai vot mot dau to va
cong, hinh dbt quan chit vao nhau thanh khéi chat, hinh sung huou, hinh rang lugc hay hinh
14 dura.

Can ¢t vao vi tri chirc ning cta khuan ty c6 thé phan 3 loai:

1. Khudn ty co chat: phat trién sdu vao moi truong 1am nhiém vy hip thu dinh dudng
nén con goi la khuan ty dinh dudng ton tai ¢ hai dang la:

-Thé dém (stroma): giéng nhu moét cai dém ghé, cAu tao boi nhiéu khuan ty bén chat
v61 nhau.

-Hach ndm (Sklerotium): c6 hinh hoi tron khong déu bén trong 1a t6 chirc soi x0p.

2. Khudn ty khi sinh

, Soi ndm moc 16 trén mat moi truong tr bén trong hodc bén trén thé dém hay hach
nam.

3. Khudn ty sinh sin

Phat trién tir mot khan ty khi sinh, phan d4u phat trién trong chira bao ti.

1.2.2. Bao tw
, La té bao sinh san duoc hinh thanh bang phuong thic sinh san vo tinh hay htru tinh.
K&t qua cua sy sinh san vo tinh hay hiru tinh s€ sinh ra cac loai bao tur khac nhau. Mot loai
nam moc c6 theé cho ra mot hay vai loai bao tur.
1.2.2.1. Bao tir vo tinh

Bdo tir dot (actrospore): cac khuan ty sinh san co sy ngat dbt, mdi mot dét duogc coi
nhu mot bao tir, roi vao moi trudng sé phat trién thanh mot khuan ty méi.

Bao tir mang day (chlamydospore): trén cac doan cta khuan ty sinh san xut hién cac
phan 161 hinh tron hay hoi tron c6 mang day bao boc.

Bdo tir nang (sporangiospore): trén cac doan ciia khuan ty sinh san phinh to dan hinh
thanh mot cai boc hay goi la nang, trong boc chira nhiéu bao ti.

Bao tir dinh (Conidium): nhiéu loai nim c6 hinh thirc sinh san nay, cac bao tir dugc
hinh thanh tuan ty, lién tiép tir khuan ty sinh san. Phan 16n bao tir dinh 1a ndi sinh -dugc sinh
ra tir bén trong.

Bao tir dinh c6 thé dugc hinh thanh theo ba kiéu phat sinh khac nhau:
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-Kiéu thir nhdt 1a sy cit dbt cia cac khuén ty sinh san tao ra bao tir dinh hay bao tir
dot.

. -Kiéu thir hai 13 sy néy chdi tur phia dau cta sgi ndm sinh san khéac do soi ndm sinh san
bién doi thanh. Bao tir dinh sinh ra lai tiép tuc ndy chodi dé sinh ra cac bao tor mdi tao thanh
chuoi hay khoi bao tir.

-Kiéu thw ba 13 su sinh bao tir lién tiép tir thé sinh san, cac bao tir dinh méi sinh ra day
cac bao tir cli ra ngoai d¢€ tao thanh chuoi bao tir ma cang gan goc thi bao tir cang non.

1.2.1.2. Bao tr hiru tinh:

Puoc hinh thanh do sy sinh san hitu tinh(bao gdm hién twong chit giao, nhan giao va
phan bao gidm nhiém) ctia nam. Do cach thuc sinh san khac nhau ma tao thanh céc loai bao tu
khéc nhau:

+Bdo tir nodn: dAu tién c6 sy xuit hién nodn khi trén dinh cac soi ndm sinh san. Nodn
khi chin trong chtra nhiéu noan cau. Hung khi (1a co quan giao tir duc) dugc sinh ra gan gan
noan khi s€ tién dén gan dé tiep xtic véi noan khi.

Sau khi tiép xtc hung khi s€ sinh ra mdt hodc vai 6ng xuyén chira mdt nhan va mot
phan nguyén sinh chat thy tinh cho mdt noén cau d¢€ tao thanh mgt noén bao tir. Noédn bao tu
c6 mang bao boc va sau sau mot thoi gian phan chia gidm nhiém s€ phat trién thanh mot
khuan ty méi.

+Bdo tir tiép hop: khi hai khuén ty khac glong gan nhau s& xuét hién hai mau 16i duoc
goi 1a nguyén phdi nang (progametangia), hai mau 101 c6 sy tiép xuc va co sy Xudt hién vach
ngin tach hai phan dau cua hai mau 16i thanh hai té bao da nhan-hai tiéu giao tir tiép hop tao
thanh mot hop tir c6 mang day bao boc duogc goi 1a bao tur tiép hop. Sau mot thoi gian séng
tiém tang, bao tir tiép hop s& ndy mam phat trién thanh mot nang trong chtra nhiéu bao tir.

+Bao tir tiii: trén mot khuan ty don boi sinh sinh ra hai co quan sinh san 13 tai giao tir
duc hinh dng-hung khi va tai giao tir cai hinh thanh & mot dau cua khuan ty, phia trén thé sinh
tai c6 mot dng dai goi 1a soi thy tinh.

Khi hung khi tiép xtic v6i soi thu tinh thi khéi nguyén sinh chit chira nhiéu nhéan cta
hung khi s& qua soi thu tinh dé vao thé sinh ti va nguyén sinh chét s& c6 sy phdi hop véi
nhau. Céac nhan sip xép vé6i nhau timg d6i mot (duc, cai). Trén thé sinh tdi s& moc ra nhiéu soi
sinh tai, cic nhan kép dugc chuyén vao trong cic soi sinh tai ting phan s& phan chia nhiéu
1an va hinh thanh vach ngan 1am cho soi sinh tai s& bi phan chia thanh nhiéu té bao chira nhan
kép. Té bao & cudi soi ubn cong lai. Nhan kép phan chia mot lan tao ra 4 nhan sau d6 té bao
nay tach ra thanh 3 té bao té bao giita chira hai nhan, té bao gbc va ngon chira 4 nhan. Té bao
giita hinh thanh tai bao tir. Té bao ngon va gdc sau nay sé tiép hop thanh mot té bao hai nhan,
sau d6 phat trién thanh mot tai méi.

Bao tir tai s€ dai ra, hai nhan s€ hop thanh mét nhan ludng bdi. Sau do6 phan chia lién
tiép hai 1an dé tao thanh 8 nhan don boi. Cac nhan két hop v61 mot phan nguyén sinh chit va
c6 mang boc tao thanh bao tur tai. Tuy theo loai ndm ma s0 lugng, hinh dang, kich thuéc mau
sdc bao tir ti s& khac nhau, khi bao tir thoat ra ngoai thi ndy mam.

+Bao tir dam (basidiospore)
~ Khi hai khuan ty don bgi khéc tinh tiép can nhau thi trén mt khuan ty s& xudt hién
mot 6ng noi voi khudn ty kia, nhan va nguyén sinh chat qua 6ng ndi ciing dugc chuyén qua
khuan ty ay dé tao thanh khan ty thar cap c6 chuua hai nhan.
Khi té bao & dau khuan ty nay chuan bi phén cit thi doan gitra hai nhan xuét hién mot

dng nhé moc hudng vé chdi gbe cua té bao, mot nhan s€ chui vao trong dng va tung nhén
phan chia tao thanh 4 nhan con, sau d6 xuét hién hai vach ngan tao ra 3 té bao: mot té bao hai
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nhan & dinh, mot té bao mot nhan & géc va mot t& bao mot nhan bén canh. Té bao hai nhan s&
phat trién thanh dam va hai t€ bao kia s€ két hop dé tao thanh mdt té bao hai nhan khac.

Trong dam hai nhan s& két hop v6i nhau, sau d6 phan chia lién tiép hai lan (lan dau
giam nhiém) thanh 4 nhan con. Pam phinh to, phia trén xuat hién 4 cuéng nho, sau d6 moi
nhan s€ chui vao trong mdgt thé binh va phat trién thanh bao tor dam.

DPam c6 thé sinh ra truc tiép trén dam khuén ty hodc nhitng co quan dic biét goi 1a qua
dam.
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-Cau hdéi 6n tap chwong:
1. So sanh dic diém hinh thai ciia nAm men va nim moc.
2. Biém khac nhau co ban trong cau triic nAm va vi khuan.
3. Ké tén mot s6 nAm c6 loi va mot s tén ndm c6 hai cho con ngudi dong vat
4. Cac phuong thtc sinh san ctia nAm men.
-Tai liéu tham khao:
1. Nguyén Lan Diing, Nguyén Pinh Quyén, Pham Vin Ty (2000). Nha xuét ban gido
duc Ha Noi.
2. Pham Thanh H6 (1999). Di truyén hoc. Nha xuit ban gido duc, trang 320-422.
~3. Bién Van Minh, Pham Vin Ty, Kiéu Hitu anh, Pham Héng Son, Pham Ngoc Lan,
Nguyen Thi Thu Thuy (2006). Gido trinh vi sinh vat hoc. Nha xuat ban Pai hoc Hué.
4. Nguyén Vinh Phuéc(1976). Vi sinh vat hoc Tha y tap III. Nha xuat ban dai hoc va
trung hoc chuyén nghiép Ha Noi.
5. Nguyén Khic Tuan(1999). Vi sinh vat hoc, nha xut ban néng nghiép Ha Noi.
-Gidi thich thuat ngir:
-Nhan chuin: nhan c6 ciu triic hoan thién c6 su phan hoéa hach nhan va chit nhan
-Nhan so: nhan chua c6 mang nhan
-Plasmid: ADN dang vong kin hai mach nho ton tai trong nguyén sinh chat va hoat
dong ddc 1ap véi nhiem sac the cua té bao.
Schizosaccharomyces octospous: 10ai nAm men c6 chu trinh wu thé don boi
-Schacchomycodes ludwigii: 10ai nAm men c6 chu trinh wu thé ludng boi
-Sacharomyces cervisiae: 1oai nAm men c6 chu trinh don boi
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CHUONG VI-DI TRUYEN HOC VI KHUAN (8 tiet)
BSTY. Nguyén Xuan Hoa — PGS. TS. Pham Hdng Son
-Tém tit: Trong mot thoi gian dai, céc pghién cuu di truyén hoc duoc tién hanh & cac
sinh vat nhan thuc (Eukaryote), con & vi khuén (Prokaryote) thi chua vi cho rang khong c6
sinh san hitu tinh. Tuy nhién vao nhiing nam 40, tai t6 hop ¢ vi khuan da dugc chung minh.
Nhirng nghién ciru vé bién nap, tai nap va giao nap c6 y nghia quan trong cho sy phat trién
cua di truyén hoc phan tir va gop phan xay dung ky thuat lap gép gen. Nhimg kién thuc co
ban vé di truyén hoc vi khuan duoc viét tom tat v6i cac hinh anh minh hoa sinh dong trong 26
trang phuc vu cho 8 tiét giang.
—Ml_lc tiéu: Sinh vién can nim duogc cac khai niém, co‘ché', diél{ kién dé Xéy ra hién
tugng ve bién nap, tai nap va giao nap trong nghién ctru di truyen vi khuan.
) Vé dic tinh di,truyén va bién di o vi khuan ngudi hoc cén»ném virng, hién tugng bjén
di vé€ hinh thai, mau sac, kich thudc khuan lac. Nguyén nhan va biéu hién dot bién ¢ vi khuan.

Di truyén: la dac tinh chung cia moi sinh vat, giit lai va tmyén cho con chau nhiing
dac di€m vé cau tao va phat trién cua to tién.

Bién dj: 1a dic tinh chung ctia moi sinh vat, c6 thé mang nhing su khac biét vé nhiéu
chi tiét so vd1 bd me cua ching va véi cac ca thé khac cung loai.

Pbi twgng nghién ciru cua di truyén hoc khong phai chi hién twong di truyén ma ca
bién di. Tinh bién di c6 vé nhu mdt dac tinh doc 1ap vai tinh di truyén nhung thyc ra, sy khac
biét gitra cac cé thé trong cung mot loai trong nhiéu truong hop déu lién quan dén nhitng bién
doi co so vat chat di truyén cua sinh vat.

O vi sinh vat, bién di thé hién & mirc do 16n hon sinh vat bac cao, nhd sd cac ca thé
trong mdt quan thé 16n, sinh san dong loat, giai doan sinh dudng ngan, tan s6 dot bién va tan
s0 tai to hop cao va c6 kha nang trao doi di truyén ngoai loai.

Du co ché xut hién bién di va di truyén nhu thé nao di nita, & phan 16n truong hop
deu tao ra mot sy thich g tot nhat vaoi di€u kién ngoai canh.

Ngudi ta phan bién di 1am hai loai, bién di kiéu gen va bién di kiéu hinh.

Bién di kiéu hinh: 1a sy thich ung cua toan by mat quﬁn thé ¢6 cung mot kiéu gen.
Hiéu qua cua su bién di nay la sy hoat dong cia cac gen, 1€ thudoc vao nhirng dicu kién cu thé
ctiia ngoai canh. Sy bién di nay, c6 thé ddo nguogc lai, khong bén va khong c6 tinh di truyén.

Bién di kiéu gen hay dot bién: 1a su thay ddi dot ngdt mat tinh chit, ma tinh chét nay
c6 thé di truyén dugc. Gitta mdt quan thé dong nhat, nguoi ta thay xuat hién bat thuong bién
chung, nghia la mot ca thé khac, co thé di truyén cho thé h¢ sau tinh chat khic véi type binh
thuong. Toan bd cac thé h¢ sau, sinh ra tr mdt ca theé ddc nhat hinh thanh mdt chung méi.

II. CO SO VAT CHAT DI TRUYEN CUA VI KHUAN [1]
2.1. ADN nhiém siic thé, ARN va protein
Cuing nhu cac sinh vat khac, moi vi sinh vét déu gidng t6 tién & hau hét cac dic diém

qua nhiéu thé hé. Pon vi thong tin di truyen la gen. Gen la mot doan ADN dam nhiém mot
chirc nang nhat dinh trong qua trinh truyén thong tin di truyen O vi khuan, thong tin di
truyen nam trong ADN, con mot s6 loai virus, thong tin di truyén nam trong ARN. Phén 16n
gen nam trong nhan té bao, nhung ciing gip nhimng gen nam ngoai nhiém sac thé nhu Plasmid
(Plasmid F, Plasmid R,...). Moi sinh vat, trir mét s6 virus, dong thong tin di truyén tir nhiém
sdc thé dén té bao chat dién ra nhu sau:
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ADN - ARN - Protein

Bén chat cua hién tugng di truyén 1a ADN hoic ARN c6 kha nang ty nhén Ién, qua
trinh nay dugc goi 1a qua trinh ty sao chép. Sau do ADN duoc dung de 1am khuon tong hop
ARN trong qua trinh phi€n ma. Mot s6 loai virus thong tin di truyén nam trong ARN vi vay
dé co thé 1ap genom ciia ban than vao NST cua té bao chu, virus phai tong hop ra ADN trung
gian tir sgi khuon ARN. Qua trinh nay dugc goi 1a qua trinh phién ma nguoc, cudi cung, sinh
tong hop protein dién ra trén phtrc hgp bao gom s¢gi mARN, ribosom.

2.1.1. Sao chép (tu sao) [2]

La qua trinh tong hop vat chat di truyén (ADN & céc vi sinh vat hoic ARN ciia mot sb
virus).

Vé co ban qua trinh sao chép ADN & moi té bao vi sinh vét giéng nhau. Nhung qua
trinh nay dugc nghién ctru chi tiét nhat & vi khuén E. coli. Gen cua vi khuan E. coli 1a mot soi
ADN kep, dong vong kin. Sao chép bat ddu ¢ mot goc (Oric) va dien ra lién tuc cho dén keét
thuc. Mot don vi chat di truyén c6 kha nang tu sao chep tu dau dén cudi nhu vay goi 1a mot
replicon. Sau khi mdt s6 protein nhan ra diém goc Oric, hai sgi ADN s€ tach ra thanh hai chac
sao chép, & ddy ADN duogc tong hop theo hai hudng doi nhau.

D b ootei
roteln
{PolIIT)DINA Sei 5'-3" duiwe

lidn két sgi polimeraza - ¥
# téng hap lién tuc
s :

RNA prituer {4)Szi mudn duge ting
gon Oleazalsi hop gian dean nhe pel
- e ; III. Khi téng hop xong
DNA- -(\ primer cit bé b3ipol I
S¢i DNA géc  polimerase

{pol IIT)

Hancace doan Okazaki lai DNA Ligaza

-y

Piédu khi&n qua trinh tysaoe

Sao chép & E. coli dién ra nhu sau:

1. M6t s6 protein nhan ra gdc Oric va cdi xoan ¢ day

2. Hai phan tir helicase gén vao hai doan soi don va tiép tuc coi xodn

3. Céc protein lién két soi don (SSB) tiép véi hai doan s¢i don sau helicase

4. Trén soi khuon 3/-5/ prlmase téng hop mot ngdi duy nhét, sau dé pol-III lap tlep cac
nucleotid vao dau 3-OH ctia ngoi. Soi con dugc sao chép lién tuc va dugc goi 1a soi dan dau.

5. Trén s¢i khudn dbi dién, primase phai tong hop nhiéu ngoi, pol-III lap tiép céac
nucleotit vao dau 3-OH cta moi ngoi lai tao thanh cdc doan ADN khoang 1000-2000
nucleotit goi la doan Okazaki.

6. Pol-I cit bo ngoi dong thoi sao chép bo sung cac doan Okazaki ding sau.

7. Enzyme ligase "han" cac chd hdng giita cac doan Okazaki.

Nhu vay soi con dugc tao thanh trén soi khuon 5-3' duoc sao chép theo kiéu gian
doan va dugc goi 1a sgi mudn.
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2.1.2. Phién ma
Qua trinh phién mi ciing dién ra theo hudng 5'- 3'. O E. coli enzyme xtc tac cho qua
trinh phién ma ca ba loai ARN la ARN- polymerase va gém c6 5 chudi peptide: 2a; B; B; 0
(xich ma) 4 chubi dau gan chit voi nhau (2app) va déu co hoat tinh polymerase g01 la

enzyme tdi thiéu. Chudi o gan long 1éo vao enzyme t6i thiéu, huéng dan enzyme nay gin chit
va chinh x4c vao vi tri md dau cia mdi gen (promotor).

) _ EMNA-polimerese
Cua tranh phiénoama
S DN A Kkhuén

: —3- " Chudi RNA.
Priéu khién gua trinh tano thanh

téng hop

Khéc v6i sao chép, phién ma chi dién ra trén mot soi, tham chi trén timg doan cia soi
khuén ADN. Hon nira ARN-polymerase khong can ngoi va ciing khong cé hoat tinh
nuclease. Phién ma & E. coli dién ra nhu sau:

1. Nho soi "dan duong" cua yéu t6 o (xich ma) ARN-polymerase gin vao vi tri
promoto trén sgi khuén ADN va coi xodn ¢ déy.

2. Phién ma bat dau. Nucleotit thir nhat bao gio cling 14 ATP hodc GTP gin vao chudi
B.

3. Sau khi phién ma dugc khoang 12 nucleotit, 0 tich khoi phirc hop dé lai lién két voi
mot enzyme tdi thiéu khac.

4. Khi sap phién ma xong, mot gen ARN-polymerase s& gip mot trong hai tin hiéu két
thiic sau day:

-Tin hiéu manh: khong can yéu té protein bd sung nao va ciu tao dang cip toc.

-Tin hiéu yéu: ciing ¢6 ciu tric dang cip toc nhung thiéu doan oligo (U) va can yéu to
protein Rho; Rho nhén ra va gin vao doan ARN sgi don, thuy phan ATP r6i di dong dén va
tach va tich ARN khéi phirc hop.

Su m& dau phién ma & E. coli, bi kim ham béi chit khang sinh rifamixin do chat nay
lién két canh tranh vao vi tri gan nucleotit dau tién trén chudi P.

Pang chu ¥ 1 ngoai chiic ning trong phién mi, yéu td 0 con cé vai tro trong diéu hoa
hoat dong ctia gen. Chang han, ¢ E. coli , yéu t6 67 (do ¢6 trong luong 1a 70000 kDa) 1am
nhiém vy huéng dan viéc phién ma cic gen trong diéu kién binh thuong. Tuy nhién trong diéu
kién bi soc nhit (tang nhigt do nudi tir 37-42°C) t€ bao tong hop mot yéu t6 B moi B*
(32000kDa)- lién két véi enzyme t61 thiéu binh thuong (20pp'c™) va huong dan enzyme nay
gin vao promoto cua cac gen sdc nhiét. Két qua la 17 protein soc nhiét HSP (heart shock
protein) da dugc tao thanh, cac protein nay ¢ thé c6 chirc ning bao vé cic enzyme chdng lai
sur bién tinh boi nhiét.

Sy tao thanh bao tir & vi khuan Bacillus subtillis khi can chat dinh dudng ciing duoc
coi 1a biéu hién cua mét su sdc khac. Trong diéu kién nhu vay Bacillus subtillis téng hop
mot yéu td 0 méi co vai tro trong viéc tao thanh ndi bao tur.
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O céac t& bao nhan that ké ca cac vi sinh vit, ton tai 4 ARN-polymerase : pol. I gap
trong hach nhan (tong hop cac rARN 16n), pol. IT gap trong dich nhan va tong hop tién tARN,
pol. IIT gap trong dich nhan va tong hop tARN va mot s ARN nho khac. Ty thé chira ARN-
polymerase riéng.

2.1.3. Dich ma [3]

Cung nhu sao chép va phién ma, dich ma vé co ban dién ra & moi t& bao gicf)ng nhau
nhung dugc nghién ctru k§ nhat ¢ E. coli. Tham gia vao qué trinh nay c6 ba thanh phan chinh:
Ribosom, mARN, tARN.

O E. coli (va cac bao quan nhu ty thé, luc lap) ribosom thudc loai 70S, c6 thé phan li
thudn nghich thanh hai hat nhé 30S, 50S. Hat 50S chutra 34 protein va hai loai rARN (23S va
5S), hat 30S chtra 21 protein va mdt loai rARN (16S).

Trén ribosom c6 hai vi tri gdn tARN: vi trf A gin acid amine-tARN va vj tri P gin vao
peptidil-tARN.

) ARN chi gém 70-90 pucleotit, chira phiéu base cai bién (dihydro, pseudotioridin,...),
co cau truc 1a ché ba voi cudng va 3 thuy, lan luot duge goi 1a DHU (Dihydro Uridin), AC
(Anticodon) va TYX.

~ Viacid amine m¢ dau bao gio ciing 1a metionin nén té bao can hai loai tARN: mot van
chuyén Met m¢ dau chudi va mot van chuyén Met ¢ gitra chudi. Met m¢ dau chuoi , sau khi
gan voi tARN, phai dugc focmin hoa (nho enzyme transformilase) thanh focmin-metionil-
tARN. Vi vay tARN mé dau dich ma va tARN chuyén Met vao gitra chudi dugc ky hi¢u lan

lugt 1a ARNMet ARN, M.
Codoen k&t thue
thn TTA A TTAG, ThA

u RN A

o <
- Ribosowme
- o
= _ = o
e, =D é :j

EITNA s

dung T i

thaw thé tRNA két hgp

choe T vFicae aa va tRMNA-ana gin
chuw&n chiing vio d6i ma
viao chudi TUEIE W
polipeptit

Trugc khi tham gia vao tong hop protein mdi acid amine phai dugc hoat hoa qua hai
phan tng déu do enzyme aa-tARRN-sinterase:
1. acid amine + ATP — aa[]AMP + PP
2. aal1AMP + tARN - aa[JtARN +AMP
‘ Nhu d3 néi & trén, khac voi té bao nhan that, mARN ¢ E. coli khdng c¢6 chop m'G ¢
dau 5 (guanin dugc methyl hoa & cacbon s0 7) va dudi poly A (c6 khoang 100-200 base
adenin) & duf)i 3". Hon nira, trong khi téqbéo phﬁn that, mARN Ia monocystron (chi doc ma
cho mot chuoi polypeptide) thi ¢ vi khuén, ké ca E. coli, mARN la polcystron (doc ma 16n
hon 1 chudi polypeptide). Di€u dang chi y la ¢ vi khuan & mARN thuong khong gép ¢ dang
nguyén ven, vi ngay khi dang con phién ma trén soi khuén ADN, céac ribosom da lan lugt gan
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vao dau 5’ ciia mARN Sl‘é tié,n‘ hanh téng hop protein. Nghia 13, ¢ té bio nhan nguyén thuy,
phién ma va dich ma dién ra dong thoi vé khong gian va thoi gian.

Co thé chia qué trinh dich ma ra lam ba chang: mo déu, kéo dai va két thic.

a, M& dau
~ Tham gia vao chang nay ngoai cac thanh phan ké trén con c6 ba yéu td protein goi 1a
yeu to m¢ dau: IF-1, IF-2, IF-3.

Tru6c hét, nho sy kich thich cua IF-3, mARN duoc lién két voi hat ribosom 30 (trude
do IF-3 da lién két voi ribosom 30S khong cho ribosom 50S lién két tuy ti¢n voi ribosom
30S). Tiép theo phtc hop fMet-ARN{" & dang phic hop (fMet-ARN{"-IF-2-GTP) dugc
chuyén vao vi tri P (gin vao peptidin) t(en hat 30S tmg voi codon md dau AUG cuia metionin.
Nhung bén trong mARN cling ¢6 nhi€u codon AUG khac. Vay chi riéng fMet-tARN v6i
codon AUG tuong trng chua du la tin hi¢u md dau cho dich ma. Shine va Dalgarno nhan thay
¢ dau 5' cia mARN va dau 3'ctia rARN 168 bao gi¢ cling c6 3-9 nucleotit ghép doi véi nhau.
Nho doan ghép doéi nay ma codon AUG dugc chuyén chinh xac vao vi tri mé dau, bay gio IF-
3 bi tach ra.

Vai tro cua IF-1 chua rd nhung sy c6 mat cua n6 1a can cho tac dung cua IF-2.

Sau khi fMet-ARNM® gin chinh x4c vao vi tri mé dau thi hat 50S lién két tiép vao
thanh monosom 708 ddng thoi GTP bj thuy phan béi chinh IF-2, ning luong thuy phan ding
de day ca IF-1 va IF-2 ra ngoai. K&t qua la phtitc hop mé dau dugc tao thanh: (70S-mARN-
fMet-ARNM). thanh."

b, Kéo dai
Ngoai cac thanh ph:?m da biét, chang nay con can 2 protein bé sung goi 1a yéu té kéo
dai EF-T va EF-G. Riéng yéu t0 T lai gom 2 protein, Tu va Ts, lién két 16ng 1éo vdi nhau. Tu
acid amine thir hai tré di, su lién két cua aa-ARN vao ribosom can su kich thich ctia Tu va
GTP trong phtrc hop [aa,-ARN-Tu-GTP].

Trude hét [aa,-ARN-Tu-GTP] gn vao vi tri A (acid amine) voi codon tuong Ung. ROi
(twong tu nhu chang m¢ dau), GTP bi thuy phan boi Tu va Tu-GTP bi day ra ngoai.

Lién két peptide thir nhit duoc hinh thanh do -COOH cua acid amine thir nhat (Met)
v6i -NH, cua acid amine thtr hai.

Pé dich ma duoc tiép tuc, bay gi¢ phirc hop [fMet-aa,- tARN] phai tir vi tri A chuyén
Ve vi tri P dong thoi ddy tARNM trong ra ngoai. Sau do phirc hop [aa;-tARN-Tu-GTP] lai
san sang vao vi tri A va cac budc tiép theo dién ra cho dén két thuc.
¢, Két thuc
Sau khi téng hop xong chudi polypeptide, ribosom s& gip mot trong 3 codon két thuc
hay la codon v6 nghia (khong ma hoa acid amine) UAA, UAG, UGA. Chuoi polypeptide
duogc tach khoi ARN. Ti€p theo ribosom 70S bi phan li cung voi ARN..

N D‘iéu dang chu y 1a, dich ma invivo khong diép ra trén mot monosom 70S don doc ma
dién ra dong thoi trén cung mot nhom ribosom lién két canh tranh véi nhau trén soi t‘ARN goi
1a polysom. Hon nira sau khi tong hop duge mét s6 acid amine, nhanh focmin va nhi€u truong
hop ca nhanh metionin, bi cat khéi chuoi.

Hau hét cac chit khang sinh théng dung déu kim ham tong hop protein trén ribosom
708, 80S hodc ca hai.

O té bao nhan that acid amin mé dau 12 metionin khong can formin hoa. Hon nita dich
ma & ribosom 80S bi kim ham bdi mét chat doc dién hinh, d6 1a doc to bach hau tiét ra.

i Piéu dang ngac nhién la h¢ théng mién dich cta té bao vi khuan cb lai c6 nhiing dac
dieém giong véi té bao nhan that (acid amine m¢ dau la metionin khong can formin hoa, khong
bi kim ham bdi chloramphenicol ma bdi doc to bach hau)
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2.2. Khdi niém va phén loai Plasmid|S]

Khai niém: cling nhu nhiéu loai sinh vat, vi khuin 12 mét vi sinh vét don bao, trong
hé gen ctia n6 c6 nhiéu gen chiu trach nhiém tong hop nhiéu loai san phdm khac nhau cho qua
trinh sdng, sinh trudng va phat trién cia chung. Didu hét stc dic biét 1a ¢6 nhiéu gen cuc ky
quan trong cua vi khuan lai khong ndm trong hé gen cua chung ma dinh vi trén nhitng ADN
vong tach biét, ndm rai rac trong nguyén sinh chit cua vi khuan goi 13 cic plasmid.

Plasmid 1a mdt phan tr ADN, cé cAu tric khép lai thanh vong tron doc 1ap, c6 kha
nang tdn tai va nhan 1én mot cach doc 1ap v6i hé gen cua té bao cha va tuong tac, hoat dong
vitng bén vdi té bao chu. Giira chiing va hé gen té bao chu c6 nhiing su tvong tac cong sinh va
chi phéi 1an nhau. Do vy plasmid cua loai vi khuan nao chi thich nghi véi loai vi khuan do.
Twong tu, vi khuan chi tiép nhan nhimg plasmid ma chung 1a t& bao chii cua cac loai plasmid
d6. Trong nhiéu trudng hop plasmid c6 thé tai t6 hop v6i nhiém sic thé goi 13 episom.

Mot vai phage ciing c6 thé duoc coi 1a plasmid, néu xét vé mat cau trac, boi chung
cing la nhing ADN vong khép kin, doc lap, nhung xeét vé mirc 6 cong sinh (tirc hai bén
cung c6 loi) thi phage khong dap ing duoc yéu cau nay. Phage khi xdm nhép vao vi khuan
chi ton tai trong thoi gian ngan du dé chung nhén 1én va sau d6 pha huy té bao cha ma ching
xam nhap. Roi tiép tuc gdy nhiém cac té bao khac. Vi vay chang khong phai 14 plasmid theo
dung nghia cua nd.

Plasmid c6 vai tro cuc ky quan trong trong linh vyc y, sinh, ndng, dugc va méi truong,
boi ching c6 nhitng chirc nang hét sirc da dang va tdi can thiét. Chung la chu nhén chira cac
gen san xuét khang sinh, ddng thoi ciing 13 chu nhan cia gen san xuat san phdm khang lai
khang sinh. O mot so vi sinh vat gdy bénh cho nguoi va dong vat, ching con la chu nhén cua
mdt s6 gen san xudt cac loai doc t& va cac protein ¢ hoat tinh cao c6 chirc nang tang cuong
doc luc cho vi khuan. Nhiéu plasmid c6 loi vi du nhu plasmid c6 trong vi khuan cb dinh &
ndt san cay ho dau, c6 kha nang tao cho cac vi khudn nét sdn thu nhan nito khi troi dé san
xudt protein.

Plasmid con c6 nhiing loai chtra nhitng gen san xuét khang sinh ma ching ta c6 thé tan
dung dé san xuat khang sinh chita bénh cho con ngudi va dong vat. Rét nhiéu loai protein
chtra nhimg gen san xudt cac loai men rat dic biét dé phan giai cac hop chat hitu co doc, cac
chit thai cong nghiép, cac hoa chat, thude trir su, chét sat tring, ...

Xét v& mit chuyén giao gen trong méi trudng, plasmid 13 nhitng phwong tién hét stc
linh hoat, van chuyén ADN tir c4 thé ndy sang ca thé khac. Ngudi ta coi plasmid 13 cac
phuong tién din truyén gen trong thién nhién. Khai thac cac dic tinh sinh hoc cua plasmid,
ngay nay plasmid duoc timg dung mot cach rong rii trong cong nghé sinh hoc va di truyén.
Nhiéu loai plasmid (chu yéu 1 ciia E. coli ) dugc thu nhan tir nhién nhién, thiét ké lai gen va
duogc sir dung nhu 1a nhitng plasmid dan truyén.

Phan loai plasmid: c6 thé dua vao nhidu phuong phap khac nhau dé phan loai
plasmid. M6t trong nhitng phan loai phd bién nhat hién nay 1a dwa vao dic tinh cua plasmid
ma cac thanh vién trong nhém déu c6 mot dic tinh chung twong ddi thuan nhat. C6 thé tam
thoi chia lam cadc nhém plasmid chinh:

1. Nhém plasmid R: 14 loai plasmid chira mot hay nhiéu gen c6 kha ning san xuét cac
loai men c6 kha ning phan giai khang sinh thanh san pham vé hoat. Nhu plasmid Col: 1a cac
loai plasmid chita cdc gen san xudt khang sinh colicin gitip cho vi khuan chdng lai vi khuan
khac.

2. Plasmid F: quy dinh su tong hop pili giéi tinh cho vi khuan.

5. Van chuyén va tai t6 hop thong tin di truyén [7]

O té bao nhan that khi thu tinh, cdc bo gen don boi két hop véi nhau tao thanh mot

hop tir ludng boi. Qua cac qua trinh nguyén phén lién tiép, & hop tir dién ra sy tai t6 hop giira
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hai bo gen hay sy hinh thanh cac bat chéo, xéy ra khi nhiém sic thé twong déng tiép hop.
Trong qua trinh nay, nhiém sic thé dut ra va noi tai cac diém twong tmg. Vi thé nguyén li¢u di
truyen dugce trao doi giita cac nhiém sic tir voi nhau. Trao d6i chéo 1a mot su kién ngiu nhién
dan dén tai to hop di tmyen va vi thé lam ndy sinh cac hé gen méi. Trao ddi chéo co thé xdy
ra bét ky noi nao trén nhiém séc thé, néi chung c6 hai hodc ba bit chéo duoc hinh thanh trén
nhiém sic thé & ngudi trong qua tinh tao giao tir. Cac giao tir chira t6 hop gen méi goi 1a kiéu
tai to hop véi nhau va sy giam phéan (phan bao giam nhiém) thanh bo gen don bdi (giao tir).

T4i t0 hop ¢ t& bao nhan nguyén thily c6 diém khéc voi t€ bao nhan that (vi vi khuén
ludn ludn 14 té bao don bdi). Hop tr & ching khong phai 1a san pham ket hop cua cac té bao.
Thuong chi mot phan phan tit ADN duogc chuyen tir t& bao cho sang t& bao nhan, do do sé
xudt hién cac hop tir mot phan. ADN cuia té bao nhan va mot phan ADN cua té bao cho ghép
d6i va trao doi doan. Khi phan chia nhan va phéan bao tiép theo s& xuét hién mot t& bao chi
chtra mot nhiém sic thé da tai t6 hop. Tuy theo cach van chuyén ADN, ta phan biét ba kiéu
van chuyen tinh trang di truyén ¢ vi khuan: chuyen nap, tai nap va tiép hop, sau khi ADN
duoc chuyen trong té bao nhan s& dién ra tai t6 hop. ADN cua té bao cho lip vao ADN cua té
bao nhén (thé tai t6 hop).

5.1. Chuyén nap

Chuyén nap 1a su bién dbi genotyp cua vi khudn, dudi anh huong cia ADN
nhan duoc tir vi khuan cho. ADN duéi thé dung dich tu do, hoac dugc chiét rut tr vi khuan
nay sang mot vi khuan nhan, khong cé su can thi€p ciia mgt nhan t6 cau truc nhiém sac the,
hodc epixom hodc cua phage, vi khuan vecto. Nhu thé mot noi vi khuan bi bién déi vé mat di
truyén do tiép thu mot manh ADN cua vi khuan thudc noi khac.

C6 hai loai chuyén nap: chuyén nap ty nhién va chuyén nap nhan tao.

+Chuyén nap tu nhién: 1a hién tugng chuyén nap xay ra khi nuéi cay vi khuan trong
di€u kién binh thuong.

+Chuyen nap nhan tao: nhiéu vi khuan khi nuéi ciy trong biéu kién binh thuong
khong xdy ra chuyén nap. Nhung khi u té bao trong dung dich cation hoa tri hai vdi nong do
cao thi xay ra hién twong chuyén nap.

Hi¢n nay hai h¢ théng chuyén nap tu nhién dugc nghién ctru sau va thé hién su khac
biét 1a Streptococcus pneumoniae va Haemophilus influenzae. Loai Streptococcus
pneumoniae dugc coi la di€n hinh cho ki€u chuyén nap tu nhién ¢ vi khudn Gram duong con
Haemophilus influenzae dién hinh cho ki€u chuyén nap tu nhién ¢ cac vi khuan Gram am.
Tuy nhién, trén thuc té khong han nhu vay. Viéc nghién ctru chuyen nap tu nhién cua plasmid
cho thay su khac biét trong co ché chuyén nap khong nhit thiét tuong tng véi tinh chét cua
véch té bao.

5.1.1. Nhirng thi nghiém caa F. Griffith vé su chuyén nap 1928

Dbi twong nghién ctru ctia 6ng lavi khgén Staphylococcus pneumoniae (sach ct viét 1a
Diplococcus pneumoniae), mét song cau khuan Gram duong, gay bénh viém phoi. Kha nang
gdy bénh cua vi khuan nay phu thudc vao vo nhay. Phé cau khuén ton tai dudi hai kiéu hinh
dang khuan lac bong lang S va dang nham xu xi R khi nudi cay trén moi truong dac.

Nhimng té bao S c6 doc hai, dugc bao boc boi giap mé céu tao bang polysaccharit, hinh
thanh nhitng khuan lac bong lang (S=Smooth). Nhiing té bao khong doc, khong co giap mo,
hinh thanh nhiing khuan lac nham xu xi (R=Rough). M3di type déu cé tinh di truyen vi khuan
nhan 1én bang cach sinh dudng va bao ton nhirng tinh trang dic biét trong rat nhiéu thé hé.

_ Trong nhing thi nghiém cua minh Griffith da dung nhing vi khuin S va R dé tiém
truyén cho chudt.
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Nhiing thi nghi¢m cia Griffith vé hién twWéng chuyén nap

Khuan lac dang S ( Staphvlococcus pneumoniae ) co giap mo, bong lang
Khuan lac dang R (Staphiviococcus pnewmoniac ) khong co giap mo, nham xu xi

Thi nghiém 1: Tiém canh khuan S (doc) cho chuot  Chuot chét lﬁ}' mau tim phan
2 lap co ching S (doc)

® == U ~ .:
® ‘ ‘&%._,

)

Thi nghiém2: Tiém canh khuin S (da x@ 1¥ bing nhiét)

Chust vinséng

‘ ....__.‘m_,_a,‘\\ (\ binh thugng

Thi nghiém 3: Tiém canh khuin R {khéng déc)

P / H'“k. ; .
o 2 . Chuét séng binh
‘ ' - (aal \gﬁﬁ thusng
1‘-__-__ el
Thi nghiéw 4: tidm déng thi canh khuin dang Rikhéng déc)va S
dde nhung da x@ 1¥ bing nhidt

Chuét chét, phin lip thiv trong mau eoe vi khuin

dang S{déc)va dang R

5.1.2. Thi nghiém in vitro vé hién twong chuyén nap.

Nhiéu nha nghién ctru sau d6 di xac minh nhitng két qua ctia Griffith. Quan trong nhat
1a sy chuyén nap in vitro cta nhﬁfng teé bao R thanh S.

Ngudi ta nudi cay nhimg té bao R trong mot dng nghiém chira nhiing té bao S bi giét
chét bang nhiét. Sau d6 trong canh khuan ngudi ta tim thay nhirng té bao S song cung voi
nhiing }e bao chét cho vao luc dau.‘ Nhu vay, mot ghat chua trong té bao S 5:het c6 kha nang
lam bién doi nhiing y€u t6 di truyén cua nhiing t€ bao R, nguodi ta goi chat nay la nhan to
chuyén nap.
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5.1.3. Ban chit ciia nhan t6 chuyén nap [5]

Bén chit cia nhan t6 chuyén nap duge Avery, MacLeod va McCaty lam sang to nim
1941. Trong nhiing cong trinh nghién ciru nhitng chat c6 kha ning trc ché hoat dong ctia nhan
t6 chuyén nap, ho da chimg minh rang nhén t5 chuyén nap chinh 1a ADN.

Nguoi ta ding chit tinh ché tir ADN ciia vi khudn S cho tic dong dén nhiing vi khuan
R thdy: mét s6 it vi khuan R bién thanh vi khuan S nhung néu cho vao nhimg té bao roi ADN
da xir 1y bang deoxyribonucease, enzyme lam tan rd ADN thi khong thay hién tuong chuyén
nap.

bay la mot sy thay dbi dic hiéu, nghia 1a mot su ton thuong cua genotyp cua nhimg té
bao dd dé tham nhap nhiing phan tir ADN ctia nhing € bao thudc mot genotyp khac. Nhimng
thanh phan phan tir 16n khac cua vi khuan nhu protein, khong c6 hoat tinh chuyen nap. Nhu
vay ADN c6 mot hoat dong di truyén dic hiéu, n6 1a vat chat di truyen Chi cén nhiing nong
d6 cuc ky nho (vai pg/ml cua ADN tinh khiét dé tién hanh su chuyen nap. Nguoi ta ching
minh rang, s6 lwong vi khuan dugc chuyén nap, ty 1& thudn véi ndng d6 cia ADN cho dén khi
c6 mdt nong dd bao hoa.

Nhu thé ADN c¢6 dic tinh di truyén d6 1a nguyén liéu vecto cua nhiing tinh trang di
truyén. CAu truc thir cp cia ADN cho thiy rd tinh dic hiéu cua di truyén nay & trinh ty cac
bazo bd tri theo chiéu dai ciia mach ADN
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5.1.4. Piéu kién dé c6 chuyén nap
-Vi khuan can chuyén nap, né phai ¢ trong mdt tinh trang sinh 1y dac biét, trang thai
tiép thu (khoang 10-15% té bao ciia quan thé, théng thuong & giai doan sinh truong giam). D6
1a trang thai sinh 1y giao thoi can thiét cho su két hop ADN dé sau ndy xam nhap vao hé gen.
Do khong phai 1a tinh trang di truyén, n6 chi xuat hién trong diéu kién nuoi ciy nhét dinh,
thay (101 tuy theo loai vi khuan (pH, nhiét d9, thang bang ion, khudy lic....). Sy thay doi cua
thanh té bao 14 diéu kién can thiét cho sy xdm nhap ctia ADN.

-Kich thudc va sé lugng cia ADN: hién twong chuyén nap chi xdy ra voi cac doan
ADN c6 trong luong phan tir vira phai, tir 10°-107. Céc doan nho hon 10° hogdc 16n hon 10
déu khong c6 kha nang chuyén nap. M6i doan ADN chuyén nap tuong duong voi mét doan
1/200-1/500 hé gen cua t€ bao cho. Co nghia la phai chia nho chu6i ADN cua t€ bao cho ra
200-500, doan nho cac doan nay maéi ¢ kha nang chuyén nap.

_-Su phan tich vé hién tuong ch}lyén nap cho thay do 50 manh ADN dugc vi khuan két
hop dé bién nap cho mot tinh trang. SO lugng nay tuong duong voi so lugng cua nhimg manh
ADN ¢6 phan tir lugng 1x107 do nhan giai phong khi vi khuan dung giai.

-Nghién ctru vé kha nang chuyén nap ctia Haemophilus vi khuén nay c6 kha nang tiép
nhéan chung 10 doan ADN chuyen nap. Va nhu thé, nguoi ta nghi rang trén bé mit cua té bao
nhan c6 cac thu thé (receptor) tiép nhan mot cach chon loc. N :Sé luong  tinh  trang
truyén di tuy thudc vao sy bd tri cta gen tuong Gmg trén nhiém sac thé. Moi manh ADN co
phan tir lvgng 1x107 chira vai chuc gen khac nhau va vi khuan chira vai nghin gen.

-Thanh phin méi truong cling anh huong dén tan sé chuyén nap. Vi du c6 albumin va
phosphat trong mdi truong 1am ting tan s6 chuyén nap, trai lai cazein 1am giam tan s6 chuyén
nap.

- Nhiét do thich hop 1a 29-32 °C.
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5.1..5. Cdc giai doan ciia qud trinh chuyén nap
Su x4m nhap cta cac ADN ngoai lai vao nhimg t& bao c6 tham quyén chuyén
nap, xay ra vai phut sau khi tiép xuc. Sy xdm nhap nay dugc xac dinh bang hién trong ADN
tré nén khong cam tng véi deoxiribonucleasa cho thém vao moi truong.

Nghién ciru tryc tiép véi ADN duge danh du bang P¥ cho thiy, chi mot phan ADN
dugc két hop, lac dau x4y ra mot cach thuin nghich sau d6 theo mot chiéu. Ngay sau khi xdm
nhap vao nhén té bao, ADN ngoai lai tré thanh mot mach duy nhit c6 tinh chat trung hop cao,
mach kia bi tan rd ra thanh mot thanh phan hoa tan trong acid. Su tach riéng hai mach nay rat
quan trong, chi mdt mach théi dugc thu hit vao trong vi khuén, do d¢au mat cta nd gap mot
phan tir deoxiribonucleasa, sy két ddi dic hiéu cua khac ngén ADN da xam nhap véi mot
vung ddng dang ciia hé gen cia vi khuin tiép nhén, tién hanh trén mot doan kép cia nhidm
sdc thé, chu khong phai trén mot doan bo sung.

Su xam nhdp cua mach ADN ngoai lai vao hé gen cua vi khuan tién hanh ngay trong
vai phat (2-5 phut). Su tai t6 hop ciing dién ra rat nhanh. Mot phéan tir chuyén nap cua ADN
chi hoat dong mot 1an thoi. N6 khong tan ra thanh ting khuc trong qua trinh tai t6 hop. Su tai
t6 hop tién hanh sau khi hé gen cua vi khuan bi dirt, hai ADN két hop lai v6i su tham gia ctia
mot enzyme thuy phan nhitng mach ndi photphodieste trén hai mach.

ADN sau khi lot vao té bao vi khuén c6 thé ¢ ba kha nang xdy ra: ADN ‘ngoai lai s&
bi cac enzyme ciia té bao phan giai; tai t6 hop voi plasmid; tai t6 hop vao nhiém sic thé cua vi
khuan. c6 hai co ché tai to hop, tai to hop twong dong va tai t6 hop dic hiéu vi tri hay dic hiéu
thur tu.

Tai to hop twong dong 1a qué trinh ti t6 hop trong d6 ADN la lot vao té bao dugc lién
két véi ADN cua t€ bao chu qua viéc ghép doéi doan twong dong, bé v va trao doi chéo hai
doan ADN c0 trinh tu base giong nhau nho cac enzyme.

Téi t6 hop ddc hiéu vi tri hay dac hi¢u tho tu, trai lai chi cin mot doan ADN tuong
dong rat nhé dung dé nhan biét.

Sy phén tach cac phan tir nhan chuyén nap, tién hanh qua céac thé hé lién tuc.

Sy hinh thanh phenotyp cua tinh trang chuyén nap doi hoi su tong hop nhitng enzyme
dac hi€u dudi sy kiém soat cua ADN mdi xam nhap vao.

Streptococcus pneumoniae hip thu va ché bién ADN bat ky ngudn nao ching
han, ADN tir tinh trung ca hoi hay tor mot Streptococcus pneumoniae khac déu dugc hap thu
nhu nhau. Tuy nhién, chi nhimg ADN tuong dong v6i hé gen cua vi khuén thi né6 méi duge
hop nhat vao va lam thay doi tinh di truyén cia loai nay.

Chuyen nap & Haemophilus c6 nhitng diém khac vé6i vi khuan Gram dwong nodi trén &
mot s6 diém co ban, chi nhitng ADN tuong dong (tir cung mot loai hay nhimng loai than
thudc) méi duge hap thu va xAm nhap vao té bao, ADN nay ¢ dang soi kép cho téi khi hop
nhat vao h¢ gen cua vi khuan nhan.

O vi khuén tinh trang chuyén nap ty nhién thudng xay ra 1a tinh khang doc t6 va tinh
nguyén dudng doi vdi acid amine. Sy chuyén nap phu thudc vao diéu kién sinh 1y té bao va
pha sinh truong. T¢ bao chuyén nap c6 bé mat thay doi, thanh t€ bao x0p va chung c6 hoat
tinh cao cua cac enzyme ngoai bao, dong thoi tao thanh céc yéu to can thiét cho bién nap vao
moi truong.

O céc vi khuan, binh thuong khong xdy ra chuyén nap nhung khi duge cam tmng trong
phong thi nghiém nho xu ly té bao bang mot trong cac phuong phap thi s& xay ra chuyen nap.
Chang han vi khuén E. coli khi xtr Iy bang dung dich CaCl, va bao quan lanh thi x4y ra
chuyén nap.
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5.1.6. Ung dung chuyén nap trong nghién civu di truyén hoc

Hién twong chuyén nap 1a mot phwong tién phan tich di truyén. N6 cho phép dinh vi
trén ban do di truyén ctia mot noi vi khuan, trén nhimg ving rat nho hodc ciia mot gen quyét
dinh mot tinh trang. Ngudi ta c6 thé 1am vo hoat bang cach giy dot bién nhiéu enzyme cua vi
khuan va tai to hop bang cach chuyén nap. Chuyén nap né co6 thé cho phép nghién ctru nhiing
dic tinh chirc nidng cua vi khuan ma khong thé nghién ciru bang tiép hop duoc, hién twong
chuyén nap da phat hién va kiém soat nhirng gen hinh thanh giap mé, sy dé khang v6i khang
sinh, nghién ctru qud trinh hinh thanh nha bao, dic tinh ¢d dinh nito phan tr trong vi khuén
Rhizobium,...

/ DNA ngoailai (yang gen téng
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Hién tuong chuyén nap c6 tdm quan trong to 16n trong sinh hoc vi n6 cho phép xéc
dinh rang sy tong hop protein duoc dit dudi sy kiém soat cia ADN. N6 m¢ duong cho di
truyén hoa hoc. Cho thiy rang khi dot bién thi c6 mot bién d6i ADN.

Nho hién tugng chuyén nap ma nguoi ta nghién ctu trong cu trac gen va ching ta
biét rang: gen chua phai 1a don vi nho nhat ctia vat chat di truyén. Trong gen con cé cac locus
khéc, nhiing loai locus nay déu xac dinh dau hiéu ma gen xac dinh, tuy nd & vi tri khac nhau
ctia gen, timg locus ¢ thé tai td hop trong qua trinh chuyén nap.

Véi cac vi khuan Gram duong thudc chi Bacillus va Streptomyces viée sit dung cac
thé nguyén sinh chit dé chuyén nap c6 y nghia thuc té rd rét. O cac vi khuan nay su hip thu
ADN plasmid cam tng véi polyetilenglicol dugc thuc hién qua cac thé nguyén sinh chét thiéu
véch, hay trong truong hop chuyén ADN nhiém séc thé qua sy dung hop truc tiép cua cac thé
nguyén sinh chit. Cac thé nguyén sinh chit di dung hop két hop gen ciia hai té bao bb me, c6
thé tai san thanh céac t& bao nguyén ven dudi cac diéu kién thuc nghi¢m xac dinh. Céc thé tai
t6 hop xudt hién tir sy dung hop nhu trén mang tinh trang ca hai b6 me nhd qua trinh tai t6
hop tuong dong.

Gan day, phuong phap xung dién c6 hiéu qua cao di duoc dua vao st dung. Phuong
phap nay tap cho cac mang sinh hoc dé tham va dé dung hop nho sy kich thich ciia mot dién
truong, da duoc ung dung dau tién cho céc t& bao nhan that nhu lai cac t& bao thuc vat. Tuy
nhién nhiéu ADN plasmid cta cac vi khudn Gram duong ciing nhu gram am ciing c¢6 thé dugc
chuyén nap nho xung dién.
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Ngay nay hién tuong chuyén nap dugc tmg dung nhiéu trong sinh hoc phan tir, dic
biét trong qué trinh dua vecto tai to hgp vao té bao vi khuan E. coli hién tugng chuyén nap
giap gan két mot doan gen vao t€ bao vi khuan dé tir d6 c6 thé phat hién cac tinh chat cua
doan gen nay.

Nho hién tuong chuyén nap nén da phat hién duoc ban chit cua hién tuong khang
khang sinh trong vi khuan.

5.2. Tdi nap|9]

CfP s cnia hién twZn ¢ tai nau B& giy DNA ciia cd t& bio
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Tai nap 1a sy truyén di mot manh nho nguyén liéu di truyen tir mot vi khuan
cho dén mot vi khuan nhan qua mot vai trung gian 1a mot phage vi khuan (thuc khuan thé:
Bacteriophage) goi 1a phage vecto hodc phage tai nap. Mudn hiéu hién tuong nay can phai
biét ban chit va chu ky nhén 1én ctia phage vi khudn va qu4 trinh sinh tan, hoan toan khac qua
trinh tai nap nhung c6 khi két hop véi nhau.

5.2.1. Khai niém vé phage ciia vi khuan va vi khuan sinh tan
Phage cua vi khuan hoic phage 1a nhimg manh c6 tinh chat ctia virus nhung ¢ muc do
phan hoa sau sic hon, c¢6 thé hoa tan vi khuan.

Phage duogc phan b rong réi trong tu nhién, trong nudce cdng, trong rudt, phan va
nhimg noi c6 vi khuan sinh soi nay no. Phage doc hay phage hoat dong, c6 kha nang hoa tan
rat nhanh chéng nhitng vi khuan non dang séng. Chiing hap phu trén bé mat vi khuan mot
cach dac hiéu.

C6 thé quan sat sy dung giai vi khuan trén méi truong 16ng, bang cach cho mot hdn
dich phage dac hi¢u vao mdt canh khuan nudce thit dinh dudng u dugce vai gio. Moi truong trd
nén trong sang hoan toan. Trén mdi truong ddc, sy dung giai cia phage bi€u hién: c6 nhiing
vung nhd sang, nhitng vét vé khuan, chira hon mot triéu manh phage.

5.2.1.1. Phage dc- chu ky dung giai

Nhitng phage doc nhu phage T,, Ts, Ts, Ts pha hiy nhanh chéng ciu tric cta nhiém
sac the, trong d6 ADN cua chiing da tham nhap vao t€ bao vi khuan, v6 boc protein cua chung
rat doc cho vi khuan. Tron phage ¢ nhiing ty 1€ thich hop véi mét lugng canh khuan nude thit
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non, ciy vi khuan cam tmg va trong nhimg diéu kién nhat dinh ching c6 thé phat trién cho
mot chu ky dung giai hoan toan, bao gém sy hinh thanh hang tram manh phage méi, dan toi
su dung giai tat ca nhirng vi khuan ma ching gay nhiém.

Chu ky dung gidi gom cac giai doan sau

a- Sy hap thu (ddc hiéu) cua phage trén thanh vi khudn qua dau mat cua dudi. Su hép
thu néyr tién hanh khi c6 nhiing di¢u kién thuan lgi ciia moi truong, trong d6 c6 mdt s6 yéu to
can thiét nhu acid amine,,...

b- Su xdm nh@p cia phage vao trong vi khuan theo co ché sau day cua Lovop (A.
Lwoff). Sau qua trinh hap thy, endolizim ctia dau muat dudi phage, xuat hi¢n day trung hop
nhimg mucopolysaccharit cua thanh vi khuan. Nhing san pham thay phan cua
mucopolysaccharit khoi dong su co gian cua ong ngoai cdu tao bang mot loai protein co gian
gan miozin (mdi phage c6 110 phan tir ATP). Ong trong choc thung mang vi khuan va xam
nhap vao trong bao tuong. ADN dugc truyén qua Ong trong va thAm nhap vao trong vi khudn,
nhung mang cia virion ton tai bén ngoai va khong dong vai trd gi trong sy nhan 1én cua
phage.

Phage mang thong tin di truyén cta né dén nhiém sic thé vi khu'éln, lam dut va pha
huy nhiém séc thé cua vi khuén, 1am sai 1¢éch sy chuyén héa t€ bao vi khuén va huéng & bao
nay vao su tong hop ctia ADN va nhitng protein thudc ban than phage. Phage khong c6 nhiing
hé thdng enzyme va ning luong vi né 1a vat ky sinh bt budc & té bao chu.

c- Thoi ky sinh dudng: d6 13 thoi ky nhan 1én cua phage, gdm c6 hai giai doan:

- Giai doan (bién mat). Trong m(f)t, vai phut dﬁl} cua thoi ky sinh dudng, V,i khuan
khong chura virion (161 ADN cua phage), néu nguoi ta lay lizozim d€ pha v& mang t€ bao vi
khuén thi thdy dich dung giai khong chira nhimg manh ADN géy nhiém. Khi phage bat dau
nhiém vao, vi khuan ngimg sinh truong, su tong hop ADN cua vi khuan ciing ngimg lai. Sau
khi nhiém phage 2-3 phit, nhiém sic thé ctia vi khuan bj mot deoxyribonuclease lam tan ra.
Théng tin di truyén cta vi khudn bi pha hay. Nhitng acid nucleic ctua phage khong bi pha huy
chung t6 chung co su sai khac khéc vai acid nucleic cta vi khuan.

Ty 16 = 0,55 dbi véi ADN cua phage T>. (5'H- 5-Hydroximetylxitozin bazo khong
binh thuong do virus doc ma tong hop nén tuong ing Cytosin)

Tréi lai ty 16 =1 d6i v6i ADN cua E. coli .

Nguoi ta c6 thé thiy rang phan tir thir nhat duoc tong hop trong hé théng vi khuan-
phage 1a mot ARN cua type phage co6 ty 1€ = 0,55 chur khong phai bang 1.

-Giai doan hinh thanh virion: dén phut thir 12 sau khi xam nhdp, sgi ADN cua phage
moi duoc tong hop ngung tu lai. Protein cua phage dugc sap x€p xung quanh nhitng so1 ADN
nay, lam hinh thanh nhitng manh ’Virus thanh thuc, vi khuan tré thén,h mot cai tui nho chira 1-
2g phage thanh thuc. Phage bai ti¢t ra mot endolizin pha huiy thanh té bao.

d- Su dung giai cua vi khuan: su pha huy thanh té bao lam cho vi khuan v& ra va bi
dung giai, phage dugc giai phong va gy nhiém nhimg vi khuan khac. Phage doc giét tat ca
nhirng vi khuan ma chiung da nhiém vao.

- Sy ky sinh bat budc ¢ phage: phage hoan toan khong co6 thong tin di truyén cho su
tong hop hé thong enzyme can thiét cho su cung cap niang lugng. N6 ciing khéng c6 thong tin
di truyén véi enzyme can thiét cho su tong hop cua nhiing chat chuyén hoa chu yéu. Nhu thé
phai st dung nang luong va nhing chat chuyén héa chu yéu cua vat chu, trong d6 nhitng hé
thong enzyme ton tai tiép tuc hoat dong sau khi bi nhiém phage, nhung nhimg gen cua vat chu
can thiét cho sy tong hop nhimng dai phan tir protein déu bj pha hiy. Nhu thé vi khuan khong
thé sinh san nhirmg protein méi cia vi khuan dwogc nita: hé théng vi khuan phage sinh san duy
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nhit nguyén liéu ciia phage. Nguoi ta thiy rang phage ciing nhu tit ca virus 1a mot vat ky sinh
noi bao.
Nhu vay tai nap dong vai tro trong:
- Lan truyén doc tinh
- Lan truyén khang nguyén than
- Nang cao kha ning téng hop cac chit, yéu t6 sinh truong.
5.2.1.2. Phage 6n hoa-su sinh tan

Mot phage "6n hoa" khong c6 du hoat luc dé lam dung giai ngay tat ca vi khuan duoc
tron voi nhimg manh phage nay. Mot s6 vi khuan song sot, dudi tac dong cua nhimg phage 6n
hoa va tré thanh vi khuédn sinh tan. Nhém phage nay gdm cé nhitng phage P, va P, nhiém vao
vi khuén E. coli, Shigella dysenteriae, phage P, ctia Salmonella typhi murium, phage A ctia
E. coli K;,. Nhu thé mét vi khuan sinh tan c6 va truyén cho thé hé ciia n6 kha ning sinh san
nhitng phage nhung khong c¢6 hién twong gay nhidm. Mot vi khuan sinh tan chira mot phage.

Qua trinh sinh tan - Tién phage: trong qua trinh sinh tan, ADN ciia phage hodc mot
doan sao lai ctia nd tai t6 hop vao mot ving dic hiéu trén NST cta vi khuan. Sau khi hap thu
trén vi khuan, dang 1& né tu sao lai va nhanh chéng phan tan trong vi khuan dé di theo chu ky
dung giai, thi 0 day h¢ gen cua phage lai tai t6 hop vao NST cua vét chi hodc thim nhép vao
va ton tai & dudi dang tién phage vai phit sau khi xdm nhap. Tién phage (tién thyc khuén thé)
khong phai la mét thyuc khuan thé hoan chinh ma chi 1a mot genotype cta phage trong thanh
phan lién tyc ciia NST vi khuan.

Tién phage sao lai (nhan d6i) cung mot lac véi NST cua vi khuan va truyén sang
nhimng té bao con trong nhiéu thé hé lién tiép. Nhimng vi khuan da tiép thu dic tinh dung ting
mdt tién phage trong NST ctia chiing va duy tri kha ning san sinh phage cho céc thé hé sau
goi 13 sy sinh tan. Phan 16n nhitng vi khuan sinh tan c6 thé nhan 1én nhung khong san sinh
phage tur do va duy tri tinh sinh tan. Chi ¢6 mot sd san sinh nhimg phage thanh thuc va bi
dung giai (10*-10° cho mdi thé hé).

MGdi tién phage co thé ¢ trong mot s6 trudng hop bién thanh mot phage sinh dudng va
nhan [én trong vi khuén, sau d6 giai phong nhing phage hoan toan, nhung sy cam tng tu phat
nay rat hiém ma thuong phai c6 cac chét gy cam tng dé tién phage thanh phage nhu: viéc xir

Iy nhitng vi khuan sinh tan bang mot tic nhan gy dot bién hoa hoc hodc vt 1y (tia tir ngoai,
tia X,...).

Su cam tng c6 thé do mot sy tiép hop va hinh thanh mot hop tir gitra té bao duc Hfr(
A)" va nhiing té bao F(A). D6 1a cam tGng cuia hop ti.

5.2.1.3. Hién twong tai nap va nhan t6 tai nap

Trong hién tuong tai nap, phage cua vi khuan dong vai tro vecto. NO chuyen ADN cua
no vao té bao vi khuan. Trong qua trinh nhan 1én cia t& bao vét chu, phage da nudt mot manh
nho ADN cua té bao vat chu. Do anh huong ciia manh nho nay trong gen cua phage nén hé
gen vi khuan c6 nhiing bién doi dac tinh di truyen.

Hién tuong tai nap dugc Zinder va Lederberg phat hién ndm 1952 trong khi nghién
ctru lai cac loai Salmonella. Cac tac gia da dung mét 6ng thuy tinh hinh chir U, c¢6 hai nhanh
ngan cach voi nhau bang mot loc bang thuy tinh x6p. Cho vao nhanh thtr nhat canh khuan
nuoc thit cay Salmonella (4) nhanh thtr hai canh khuan cay Salmonella (B).

Vi khuan Salmonella (4) khong bi dot bién mang ky hi¢u 2A c6 genotype T* (c6 kha
nang tong hop Tryptophan).

Vi khuan Salmonella (B) dot bién mang ky hiéu 22A c6 genotype T~ (khong c6 kha
nang tong hop Tryptophan).
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Sau mot thot gian u chung, nguoi ta mang vi khuan Salmonella (B) c6 genotip T cay
trén moi truong khong co Triptophan. Néu né moc duogc co nghia 1a né di ty tong hop dugc
Triptopan va genotype cua nd tr T™ da bién thanh T". Qua thoi gian nudi cdy trong tu am
nguoi ta da nhan thiy & cac dia hop 16ng nudi cdy Salmonella (B) 22A di xuit hién khuan
lac. Nhu vay la c6 mot sO té bao clia 22A di mang dic dlem ctia 2A. Vay thi nhan t6 gi da
truyen dac dlem 2A cho 22A? trong khi chung khong hé tlep xuc voi nhau (mang loc ngan
cach vi khuan).

Nguoi ta da gia thlet rang cd the do @6t bién ty nhién, nhung ta thdy dot bién tw nhién
0 Salmonella thuong x4y ra Vol tan s6 thap (10°) ma nhimg té bao c6 kha ning tong hop
Triptophan ¢ day xuét hién voi tan sb 107 nghia 1a trong 10° t& bao thi méi co6 mot té bao co
kha ning téng hop triptophan) cao hon so v&i dot bién ty nhién 10.000 1an nhu vy hién
twong nay khong phai 1a do dot bién.

Nguoi ta lai gia thiét ring nhan t6 d6 1a nhan t6 chuyén nap. Nhung diéu nay ciing
khéng ding vi trong dng hinh chit U ngudi ta khong tim thdy mot doan ADN tu do nao.

Vay thi phai c6 mot vat trung gian ndo d6 da thAm qua mang loc vi khuin mang thong
tin di truyén cua noi vi khudn nay truyén cho noi vi khuan kia. D6 chinh 1a nhén t5 tai nap.
Thuc khuéan thé 6n hoa PTL 22 (hay P22) c6 kha nang lam tan cac té bao noi 2A. Sau khi lot
qua mang loc thiy tinh, thuc khudn thé nay 1am tan cac té bao noi 2A va giai phong ra mot tac
nhan FA, tic nhan nay lai thAim qua mang loc. Dudi anh huong cua FA mot s6 té bao cua noi
22A nhan dugc nhitng tinh chét di truyen dac hiéu, dac trung cho ndi ma tir d6 FA dugc tiét
ra.

5.2.2. Céc kiéu tai nap
Tai nap duoc tién hanh theo cac kiéu sau day
a, Tai nap chung hay tai nap khong dac hiéu

La kiéu tai nap do nhiing phage tai nap c6 thé truyén di cac tinh trang rat khac nhau tir
vi khuan nay sang vi khuan khac cung loai. Nhu kha ning tong hop acid amin, dic tinh 1én
men, su di dong, su dé khang v6i chat khang sinh,.. Phage tai nap P» cua Salmonella
typhymurium cb kha ning tai nap bat ky tinh trang di truyén nao trong s rat nhiéu tinh trang
riéng 1¢ hay lién két mang cac chirc ning khac nhau cia Salmonella, do ADN cia né c6 thé
dinh vao bat ky doan nao ctia hé gen vi khuan. ADN ciia vi khuan cho va ADN cua phage tai
nap c6 thé co su trao d6i chéo nhung ciing c6 thé ADN cua vi khuan cho chi lién két tam thoi
v6i ADN cua phage.

Tdi nap hodn toan: 1a trudng hop tai nap khi ADN vi khuan cho vao vi khuan nhén thi
n6 sé& co sy lién két chéo véi doan ADN twong duong va gin hin vao hé gen cua vi khuan
nhan, do d6 ADN duoc truyén cho cac thé hé con chau, day 1a su tai nap hoan toan.

Tai nap han ché: 1a truong hop ADN ciia vi khuan cho khong gan vao hé gen cua vi
khuan nhén nén khéng c6 su sao chép cung do d6 ADN nay chi con t6n tai trong mot té bao
duy nhat ma khong phai 13 tit ca cac t& bao ciia thé hé con chau, day 1a sy tai nap ngimg tré
chiém ty 18 16n trong cac trudng hop tai nap: Ty 1¢ giita tai nap ngimg tré va tai nap hoan toan
la 10/1.

Qua4 trinh xAm nhdp cua vao vi khuén va sinh san duoc tom tit nhu sau dau tién phage
bam trén bé mit t& bao vi khuan, sau 4 phut bom ADN ctia n6 vao té bao , sau do ching sinh
san va khonag 30 phut sau thi lam tan vi khuan giai phong cac phage con méi.

Khi phage xdm nhdp vao vi khuan A chung cat ADN cua vi khuan A thanh nhiéu
doan, dong thdi ADN cua phage dugc sao chép thanh nhiéu phén tir con va cac vo cia phage
cling duoc tao thanh. Sau dé cac vo duoc lép rap rudt ADN vao, pha vo té bao vi khuén ra
ngoai va tiép tuc xdm nhép cac vi khuan méi. Trong qua trinh 1ap rip khoang 1-2% phage vo
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tinh mang doan ADN cua vi khun c6 chtra gen. Phage mang gen cta vi khuén A x4m nhap
vao vi khuan B, qua trinh tai to hop xay ra 1am gen A gdn vao bo gen B.
b, Tai nap dac hi¢u

D6 1a su tai nap do phage chi c6 kha ning tai nap mét tinh trang di truyén, do ADN
ctia phage tai nap chi két hop v6i mot doan xéac dinh ctia hé gen vi khuan Vi dy: phage A cua
E. coili K1y, phage nay lam tan nhiing noi dai cua E. coli Ki; va nhan 1én trong vi khuan nay
dudi dang tién phage, trir khi mot tac nhan gay dot bién nhu tia tir ngoai hodc nhiing tac nhan
cam tng, su bién dbi ctia n6 thanh phage thanh thyc hoan toan 1a cam tng sau d6 1a sy dung
giai vi khuan. Pay 1a mot phage dic hiéu dinh vao NST. Tién phage A ludn ludn dinh trén
NST cua locus bén canh locus gal (galactose)- phage A thanh thuc cta E. coli gal (+) chi c6
thé truyén cho mot noi E. coli gal (-) locus duy nhét cta gal (+), nghia 1a kha ning tong hop
mdt enzyme chuyén héa galactoza. N6 khong c6 kha ning truyén céc tinh trang di truyén
khac (kha nang tai nap han ché hay tai nap dic hiéu).

Hi¢n tugng nay dugc giai thich trong sy phén tich di truyén cua nhitng vi khuan (E.
coli) gal(-) bi nhiém mét phage tai nap A va bién thanh nhiing vi khuan gal(+). H¢ gen tro
thanh nhimg di hop tu gal(+), gal(-) hay dong ‘hop tir néu hai ving gal tuong tu vé mat di
truyén hoc. Mot vi khuan tam thoi 1a song boi ddi vé6i locus gal.

5.2.3. Co ché chung ciia tai nap
T nhan t6 va cac kiéu loai tai nap, ta co thé rat ra duoc co ché chung cua tai nap nhu
sau:
+Tai nap 14 qua trinh truyén nhitng doan ADN tir t& bao cho sang té bao nhan nho
phage.
+Phage va vi khuan tiép xtic v6i nhau. Phage pha v té bao vi khuan va di vao té bao

chat cua vi khuén, 14y cip ADN cua vi khuan va chui ra. Pem ADN cho vi khuan thé nhén
khac.

+MOi phage c6 dic hiéu riéng véi mot loai vi khuén.
+Poan ADN cua té bao cho dugc gin 1én ADN cua phage thong qua hién tugng trao

d6i chéo. Nghia 1a khi ADN ctia phage gin 1én hé gen ctia vi khuén thi xdy ra tai t6 hop giira
doan gen cta vi khuan va mot phan ADN cua phage.

5.2.4. Ung dung ciia qua trinh tai nap

- Tai nap da giup ich rat nhiéu cho viéc phén tich ban chét phirc tap ctia nhitng ving
ADN ma nguoi ta goi 1a gen, tire 1a nhirmg vung riéng biét kiém soat mot tinh trang (hay noi
ding hon 1a kiém soat viéc hinh thanh mét enzyme).

- Tai nap 1a phuong phéap phan tich di truyén hoc c6 hai vu diém 16n nhu sau:

+ Phat hién dugc nhing hién twong nhu hién tugng tai to hop xdy ra giita hai thé di
dudng khong giong hét nhau, tham chi trong truong hop tai nap dugc thyc hién voi tan so rat
thap.

+ Trong tai nap ngung tré, co tinh trang gidng nhu trang thai di hop tur 6 sinh vat bac

cao, nghia 1a trong cing mot té bao, c¢6 thé c6 nhitng gen gidng hét nhau mang nhing bién doi
khéc nhau.

5.3. Giao nap (tiép hop)
Giao nap ¢ vi khuén 1a sy két hop nhét thoi cia hai té bao c6 kiéu bét cap ddi nhau,
dugc tiép nodi bang cach chuyén mdt phan vat chat di truyén tir té¢ bao cho sang té bao nhan
qua cau té bao chat va sau do cac t€ bao tach nhau ra.

Kiéu sao chép sigma (0) dugc vi khuan st dung trong giao nap dé truyén phan tir
ADN dang thing sang té bao khac. V& thuat ngir trong cac tai liéu cii nguoi ta dung khai niém
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“tiép hop” dé chi qué trinh nay, song theo (Nguyén Loc - Trinh B4 Hitu, 1975) ding giao nap
tot hon vi né phan anh duoc ban chat cua qua trinh va cling tranh nham lan voi ti€p hop cua
nhiém sac thé.

5.3.1. Chitng minh c6 hi¢n twong lai & vi khuin

Niam 1946, J.Lederberg va E. Tatum da st dung cac dong dét bién khuyét dwong khac
nhau & E. coli & chirg minh c6 tai t6 hop gitra cac dong vi khuan khac nhau. Cu thé dong A
c¢6 kiéu gen metbiothr‘leu‘thi’ (co kha nang tong hop threonin, leucine va vitamin Bl
(thiamin) va khong c6 kha nang tong hop methionin va biotin). Con dang B thi ngugc lai co
kleu gen met‘bio‘thrleuthi (c6 kha ning tong hop methionin va biotin khong c6 kha nang
tong hop threonin, leucine va thiamin). Tron A vao B trong ong nghiém, sau d6 ciy 1én mot
mdi truong t6i thiéu. Cac khuan lac moc trén moi truong t01 thiéu chimg t6 c6 cac dang lai,
chung chi moc 1én duoc nho sy bu dip cho nhau cac nhu cau dinh dudng. Dang lai c6 kiéu
gen met'bio thr'leuthi” trong khi d6 dang A va dang B riéng 1¢ khong moc dugc trén moi
trudmg tbi thiéu.
5.3.2. Su phén héa gi6i tinh
Nam 1953, Hayes da phat hién & vi khuan c6 dang khac nhau tuong tu giéng duc va
giéng cai ¢ sinh vat bac cao. Cac dang d6 duoc ky hiéu 1a F* va F~ (fertility-h@ru thu). F* twong
tu gibng duc o sinh vat bac cao, né truyén gen sang F'. Tan sb lai F* F-khoang 10 tirc lai 1
triéu t& bao s& cé mot té bao lai.
Tiép hop 1a sy truyén ADN qua tiép xuc tryc tiép giita hai té bao vi khuan, sy truyén
1a dinh hudng tir t& bao cho (duc) sang t& bao nhan (cai).
5.3.3. Episome va plasmid

Khi tiép xuc voi F* mot thoi gian, F- blen thanh F*. Vé sau dang Hfi (Hight frequency
of recombination) dugc phat hién, dang nay cé tan sb lai v6i F cao hon F* ¢6 thé 1én dén 10
lan.

Khi tiép xtc v6i F* mot thoi gian, F bién thanh F* do né nhan dugc mot phan tir di
truyén goi 13 episome. Episome F* 13 phan tir di truyén ngoai nhidm sic thé, co thé ton tai
hodc & dang phan tir ADN vong tron fir sao chép hodc gin vao timg phan tir ADN cua té bao
chu (vi du phage M) episome F* duoc coi 1a nhan t5 gidi tinh (sex factor).

Plasmid: lac dau dugc dinh nghia 1a ADN vong tron nhé c6 kha ning sao chép doc 1ap
v6i nhiém sic thé té bao chil va khong c6 kha ning gan vao nhiém sic thé. Plasmid c6 thé
mang mot sd gen dé khang thudc (Plasmid R dé khang nhiéu thudc khang sinh),... Hién nay
Plasmid duge dung cho ca hai nghia 1a episome 13n Plasmid. Cac plasmid cé thé ton tai doc

1ap hoidc gin vao bd gen vi khuin. V& sau nguoi ta phat hién & vi khuan con c6 nhiéu
Plasmid khac (Plasmid bam dinh, Plasmid dc tinh,...).

5.3.4. Nhan t6 F/
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Su cat roi nhan t6 F tir nhidm sic thé cua dong Hfr nhiéu khi khong chinh xac va luc
d6 mot doan bo gen cta vi khuan thay thé mot phan cia F. trong truowngf hop nay nhan t6 F/
dugc tao thanh va no c6 kha nang chuyén gen cta vi khuan mét cach doc 1ap, nhung voi cac
tinh trang cua té bao cho. Hién twong nay duoc goi 1a tinh nap, nghia la sy chuyen gen kem
theo nhan to gi6i tinh. Nho tinh nap c¢6 thé nhan duoc cac thé ludng bdi timg phan theo cac
gen duoc gin vao F*.

5.3.5. Tai to hop
Mudn xéy ra tai to hop thi hai dong vi khuén phai tiép xtc véi nhau (F'x F) hodc (Hfr
x F)). Dong té bao mang nhén t6 F* duoc coi 1a té bao duc va co kha nang tao protein pilin, tir

protein nay tao ong giao nap goi la pillus. Su co lai cua pilus dang ndi hai té bao lam ching
tién lai gin nhau. Té bao ™ dwoc goi 14 cai sau khi glao nap té bao F~ bién thanh F".

Viéc chuyén gen chi thuc hién khi plasmid gin vao bd gen cua vi khuan. Trong qua
trinh chuyén vat chat di truyén sang F thi ADN ctia mach chu sao chép va mach méi c6 ori di
dau va F & cudi. Qué trinh chuyén ADN tir F* sang F ¢6 thé bi ngit quang. Cac gen dugc
chuyén mot chiéu tir Hfr sang F-.

Céac dong Hfr c6 tan 56 lai cao hon nhiéu vi plasmid da nam san trong bo gen. con F*
phai qua giai doan plasmid gin vao bd gen rdi méi chuyen gen. Trong diéu kién thi nghiém &
37°C nguyén bd gen cua vi khuan E. coli dugc chuyén sang té bao nhan trong vong 90 phut.
Thuong thi sy giao nap bi ngit giita ching do cac pilus bi géy, nén it khi by gen dugc chuyén
nguyén ven vao té bao nhan. Lic d6 t& bao F" van 1a F-

2.3. Bién di & vi khuin
2.3.1. Sy thich nghi

Vi sinh vét ciing nhu nhitng sinh vat khac, khong phai tat ca nhitng thé hé con cai sinh
ra déu giéng hoan tan bd me, trai lai nhiéu truong hop cac thé hé con xuat hién cac dic tinh
méi. O vi sinh vat thudng quan sat thiy hién tuong bién ddi kiéu trao d6i chat nhu chuyén tir
h6 hip yém khi sang hiéu khi, tir str dung ngudn C v6 co sang hitu co,...

Nhitng biéu hién néu trén thé hién su thich nghi cua vi sinh vat dbi véi ngoai canh, do
chinh 1a su bién di vi sinh vat. Kha ning bién di cla vi sinh vat rat 16n, hon hin nhiéu so véi
cac sinh vat khac. Su thay d6i cia chiing khong phai 1a & ngoai hinh bén ngoai ma 1a sy thay
ddi hoat tinh sinh 1y tao ra sy bién di co thé di truyén. Nhung su bién di co phai la két qua cua
su thich nghi?

Lewis dung phwong phap nghién ctru tach riéng timg té bao dd nhéan thiy vi khuan E.
coli (binh thuong khong co6 kha nang 1én men galactose) sau khi nudi ciy trong moi truong co
ngudn C duy nhat 1a galactose da xudt hién kha ning 1én men duong la do sy blen dbi thich
g cua cac té bao trong quan thé nhung khong phai do da ton tai tir trude mot té bao c6 kha
nang 1én men loai duong nay. Sy xut hién mot s6 t& bao co sy bién ddi vé sinh 1y nhu thé nay
nguodi ta goi d6 1a dot bién. Theo lewis thi ty 16 dot bién dinh dudng nay & E. coli 1a
1/100.000. Va khi nudi cdy E. coli trong mdi truong galactose thi cac té bao dot bién nay sé
phat trién rit nhanh con cac té bao khac sé& bi tiéu diét dan. Galactose trong mdi trudng chi
dong vai tro 1 nhan t6 chon loc, né 1a diéu kién dé cho mot t& bao ¢ thé phat trién thanh mot
tap doan. Nhu vay su thich nghi 1a dut kho4t chi c6 thé thuc hién duoc khi xuit hién nhitng
thé dot bién hodc it ra thi hau hét 1 cac thé dot bién cd dinh.

Tuy véy chung ta cling ching kién c6 nhitng dic tinh tinh méi & thé hé con khong di
truyén goi 1a bién di khong di truyén.

2.3.2. Cic loai bién di
C6 thé x4y ra hai loai bién di 13 bién di kiéu hinh (phenotyp) va bién di kiéu gen
(genotyp)
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2.3.2.1. Bién di phenotyp

La nhiing bién di vé cac tinh trang bén ngoai, tam thoi thuén nghich khong 6n dinh
trong toan bd quan thé vi sinh vat. Bién di xuat hi¢n do sy tdc dong cua nhitng nhan t6 ngoai
canh (moi truong, diéu kién nudi cay,...). Bién di xuat hién cham va bién mat khi di€u kién tac
dong bi mat do d6 day labién di khong di truyen.

Mét s6 dang dién hinh ciia bién di phenotyp

-Bién dj hinh thdi vi sinh vt :

Hinh théi vi sinh vt c6 thé thay di do anh hudng cua nhirng yéu té khac nhau c6
lién quan dén tuoi t€ bao va diéu kién cua moi trudong, c6 thé thay do 1a sy bién di ve kich
thudc t€ bao thudg xay ra trong qué trinh sinh truong nhu oqr giai doan dau t€ bao thuong to
va kich thuéc nhé hoac dién hinh khi & giai doan sinh trudng logarid. Ngoai ra con thay su
bién di sinh nha bao cia mdt s6 vi khuan.

Bién di vé hinh thai chiu anh hudng cua diéu kién ngoai canh.

+Thanh phan hoa hoc ciu tao cia mbi mdi trudng

+Piéu kién nudi céy nhu pH, nhiét do, ap Suit,...

+Chit doc nhu sat chét sat trung, chat khang sinh.

+Bién dj vé hinh dang khudn lac

Khuan lac 1a mot dong té bao thuan khiét duoc sinh ra tir mot té bao.

Do nhitng ton thuong trong ciu tric cia mot té bao vi khuan c6 thé tao nén sy bién
dang cua khuan lac, binh thuong trén méi truong déc, vi khuan tao thanh hai dang khuan lac
co ban do 1a dang S va dang R. Nhiing bién di v€ hinh dang khuén lac phat trién trén moi
truong ddc, tir nhitng vi khuan cing loai (khuan lac udt, nhay, bong lang, nham) hién nay
dugc coi nhu 13 nhitng bién di giy ra do ngoai canh. Nhimg tén thuong trong cau tric cua vi
khuén, ‘hinh thanh nhiing khuan lac riéng biét nay. Khi mdt canh khuan thuan khiét dugc dem
nudi cdy trén moi trudng dic, xuat hién nhiéu loai hinh khuan lac, thuc hai dang chinh la
dang S bong lang va dang R nham xu xi, gitra hai dang con c6 dang trung gian khong 6 6n dinh,
trong mot sd trudng hop c6 thé hinh thanh nhimg khuan lac con, hodc mét sé khuan lac khac
nhu khuén lac D (dward lin nho) khuén lac G hinh thanh trén mat hoac ¢ ria khuan lac binh
thuong. Ngoai ra mot s0 vi sinh vat trén mot s6 mdi truong xuat hién kha ning sinh sic t6 1am
bién d6i mau sic ciia moi truong nudi cay.

+Bién di hinh thdi dwéi anh hwéng ciia ngogi cinh

Tt ca nhitng diéu kién séng déu c6 thé 1am thay doi hinh thai cua vi khuan:

- Chu tao hoa hoc ciia méi truong lam cho vi khuan c6 nhitng dang khuan lac khac
nhau, tuy theo sy nuoi cay trong moi truong nudce thit giau dinh dudng, moi trudong tong hop
hay bénh pham.

- pH, stc cang bé mit ciia méi trudng tang, lam hinh thanh nhimg khuén lac map hon,
ngdn hon. Brucella & nhi¢t d¢ 37°C ¢6 hinh rat ngan, hinh thoi, cau khuéan va & 21°C ¢6 hinh
truc khuan nho. Toc do phan chia cﬁqa té bao s€ chim 9di 0 nhiét do thap. Nhitng diéu kién
khong thuan loi khac cling lam thay do6i hinh thai vi khuan.

- Canh khuan gia thuong c6 nhitng dang thoai hoa, nhitng hinh thai nay it nhiéu khac
v6i vi khuan binh thuong nhu kéo dai hinh sg¢i (¢ truc khuan) hodc nhiing dang phan nhanh
gitta hodc hai dau.

i - Nhiing tac nhan trc ché, kim khuénwhoac diét khuan ¢ ndng d6 thip c6 kha ning bién
doi hinh thai cda vi khuan. Vi khuan co6 thé thay doi hinh dang, hinh thanh nhiing vi khuan
dang L (khong c6 thanh té bao sinh ra do dot bién).
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2.4. Bién di genotyp su - dot bién
a, Khdi niém
Ciing nhu sinh vt bac cao, vi khuén ciing c6 sy dot bién. Ciing mot genotype, sur biéu
hién cua phenotype phu thugc vao cac diéu kién moi truong. Sinh vét bac cao dot bién thuong
xuét hién trong té bao mam, it chiu anh huéng ctia méi truong, thi ¢ vi khudn méi truong anh

huong truc tlep gy nén nhimg bién doi trong genotype. Nhu vay dot bién 14 sy sai khac cua
con cai v6i bd me vé kiéu gen lién quan dén vat chét di truyén.

b, Bin chit ciia djt bién
Bo nucleotit cuia ADN thudc n}ét gen 12 mot mat ma thfmg :[in, no tuong &ng v6i chu
truc mot protein dac hiéu. Moi thay déi ctia bd nucleotit nf}ty dan dén su thay doi cau truc va
cl}l'rc nang cua p’rotein d(’)‘, hinh thanh mot tinh trang dot bién. Nhu vay dot bién 1a nhitng thay
doi co s¢ vat chat di truyén ¢ mirc phan tir.
¢, Tinh chit ciia djt bién
Dot bién mang tinh chét di truyén, gian doan, hiém, ngau nhién, doc lap, dic hiéu.
d, Biéu hién ciia djt bién
Moi dot bién du 12 ngiu nhién hay cam Gng thi su thay ddi ciia bo nucleotit c6 thé xay
ra theo hai kiéu:
+ Thay thé mot do6i base khac (dot bién diém)
o Qét bo khung pentose-phosphat cua ADN s& gy t,én hai, hoac d4do ngugc doan gitra
hai diém cat (d6t bién doan). POt bién nay thuong khong bién dao.

Vi du:
Soi () T A G C A C T G
Soi (+) A T C G T G A C
ARN; A U C G U G A C

’ Néu dot bién diém xdy ra tai vi tri by ba ma tha nhét’ T thay thé bﬁng C thi b ba thir
nhat dang 1€ ma hoa cho ra AUC (izoloxin) thi sau khi dot bién cho ra GUC (valin).
e, Nguyén nhén gdy dét bién
+Ngau nhién: chua biét rd nguyén nhan nay, ¢6 1 do sai sot ngdu nhién khi lién két
gilra cac nu bi thay d61 mot cach ngau nhién.
+Vat 1y (tia tir ngoai (UV) gay dot bién diém),...
+Hoa hoc: ethidium bromide, acid, cac hoa chat khac,...
+Sinh hoc:
2.4.2. Céc dang dpt bién thwong gap
2.4.1. Bot bién ngau nhién
Trong mot quan thé vi khuan, luén ludn Xuét hién cac dot bién ma khong cin co sy
can thi¢p cua thuc nghiém. 6 la cac dot bién ngau nhién. Mot trong nhirng nguyén nhan cua
dot blen ngau nhién co 18 1a do su sai sot ngau nhién khi lién két nucleotit bi thay d6i mot
cach ngiu nhién. Chqng han binh thuong T t6n tai & trang thai keto va ghép doi voi A, nhung
khi sao chép T chuyén sang dang enol va ghép doi voi G. Hau qué: sgi ADN méi sé mang
mot cdp CG 1€ ra la vi tri cia AT.
-Tén s6 dot bién va toc do dot bién:
’ Tan s dot bién (tue la s6 luong c4 thé dot bién trong mot quan thé té bao) khac nhau
ddi véi cdc tinh trang ca the, dat tir 10410 va phu thudc vao toc d¢ dot bicn, dicu ki¢n moi
truong cling nhu tudi cia huyen dich. Xac suat cua dot bién doi voi moi té bao va moi theé hé¢
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goi 1a tdc do dot bién, toc do dot bién ngdu nhién dbi vi mot gen khoang 107, véi mot cip
nucleotit khoang 10°®.

- Bot bién yén lang

Nhiéu acid amine c6 >1 codon tuong ung nén cing c6 > 1 ARN tuong ung. Do sy
thoai hoa mé nay ma khong phai moi dot bién déu duoc biéu hién ¢ phenotype. V6i nhicu bo
ba, sy thay doi base thir ba khong gdy héu qua gi (dot bién yén ling hay dot bién nguyén
nghia). Ngay su thay ddi base thir nhat hay thtr hai ciing vay.

Mic di cc cdu truc bic cao ciia mot phan tir protein duge quy dinh tir cau trac bac
mot nhung tirng acid amine riéng r€ cling cd y nghia khac nhau do6i voi1 cau triic cua protein.
Vi du dot bin AUC (izoloxin) = GUC (valin) dan dén sy thay thé mot nhom ua lipit nay
thanh mot nhém wa lipit khac. Trai lai CUU (loxm) — CCU (prolin) khién cho chudi
polypeptide bi sai 1éch va ¢ thé 1am thay ddi siu sic cac cdu tric bac cao.

Vi vay trong mét loat thé dot bién co cung mot gen cau trac dbi véi mot enzyme bi
thay doi1, s€ xuat hién nhi€éu mic do hoat tinh khac nhau, tr mat hoat tinh khong dang ké dén
mat hoan toan.

Hoi bién va sur hoan to

Dot bién diém, c6 thé thuan nghich, nghia 1a cac thé dot bién c6 thé dot bién tro lai va
phuc hoi cac dac tinh trude day. Coé hai loai hoi bién:

Loai thir nhat, hdi bién & vi tri dot bién phuc hoi hoat tinh, dién ra ¢ cting mét vi tri dbi
vo1 dot bién ban dau.

Loai tht hai, vi tri dot bién xdy ra mot vi tri khac trén phan tdr ADN, nhung c6 thé
phuc hoi phenotype ctia dang hoang dai. Mot s6 dot bién at ché thudc loai dot bién nay.

Vi du: d6t bién & mot vi tri khic trong cing mot gen c6 thé phuc hdi chirc ning cua
enzyme, dot bién trong gen khéac c6 thé phuc hoi phenotype cia loai hoang dai.
4.2.2. Dt bién cam @ng

C6 thé nang cao tan sd dot bién bang cach xur 1y t& bao bang cac tac nhan gay dot bién.
Do 1a sy cam ung dot bién va t€ bao sinh ra goi 1a thé dot bién cam ung. Tac nhan gay dot
bién co thé 1a ly, hoa hay sinh hoc.

6. UNG DUNG KY THUAT DI TRUYEN TRONG CHAN DPOAN BENH
TRUYEN NHIEM

Quy trinh thuong quy dé chan doan bénh do vi sinh vat

Bénh truyén nhiém 1a bénh giy ra boi mot trong nhing tic nhan nhu: vi khuan, virus,
nam, nguyén trung (protozoa).

1- LAy mau: lay dting, bao quan thich hop, van chuyén nhanh, mau phai ¢ ghi chép
thong tin day du.

2- Nudi cdy phan lap (nudi cay khoi dau)

Muc dich: nudi céy khoi dau dé tao su phat trién cta vi khuan, tao dugc lra céy thuan
khiét. ) i i
Phan lap (cdy chuyén vi khuan tir
nhirng khuan lac ddc trung vao cac

o ' ' moi truong khac, thu dugc lira cay
Nudi cdy vao mdi truong tang sinh thuan khiét)

Bénh phdm - MBoi trudng nudi cdy khéi diu

3- Nghién ctru hinh thai, sinh ly, sinh hoa
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4- Nghién ctru tinh gay bénh
5- Nghién ciru type huyét thanh hoc
6- Thir khang sinh d6
7- Két luan: - Can nguyén, loi, type vi khudn gay bénh
- Kha néng st dung khang sinh
- Ngudn gbce dich (néu co dich)
Nhiing tré ngai trong chan doan vi khuin hoc.
C6 nhimg loai vi khuan c6 thé phat trién nhanh trong khoang 18-24 gi¢ nhung cling ¢6

nhimg loai phat trlen dugc phai mat vai thang (truc khuan lao 2 tudn-2thang). Ciing c6 nhitng
loai vi khuan nuéi cdy ma khéng moc (V1 khuén gy bénh phong).

Chii y: Trong qua trinh 14y mau: miu phai ldy & nhimg con vat chua chét, sip chét,
boi néu con vat chét thi con vat mat kha niang mién dich, khi d6 vi khuén duong rudt xam
nhap vao tit ca cac co quan.

Phwong phap nhian ban ADN (PCR: polymerase chain reaction) [4]

Phan tng PCR dugc phat hién vao ndm 1980 va da dua lai mot cudc cach mang trong
di truyén hoc phan tir. Pay 1a phuong phép hoan toan méi trong viéc nghién ctru vé gen va hé
gen. Kho khan 16n nhét trudc day trong viéc phan tich h¢ gen la ¢ chd, ching 1a nhitng muc
tiéu riéng r& va rat nho trong mot hé gen khong 16. Chang han hé gen ctia dong vat bac cao
chira 100.000 gen. Ky thuat PCR ra doi da lam thay dbi tat ca, giup ching ta co thé tao ra mot
s6 luong 16n cac ban sao ADN mong mudn.

Nguyén ly: PCR 1a mot phan tng sinh héa phu thudce nhi¢t do, st dung dac diém cua
qua trinh sao chép ADN v6i sy tham gia ciia mét loai ADN-polymerase chiu nhiét, c6 hai
doan ngidn ADN mét soi 1am mdi, va dung cac doan ADN mach don lam khu6n de tong hop
nén soi moi bd sung v6i né. Vi vay dé khoi ddu cho qua trinh tong hop, ADN can cung cip
doan moi oligonucleotit (c6 dd dai khoang 6-30 nucleotid). Poan nay gin két véi ADN khudn
tai diém khoi dau sao chép, va dugc enzyme ADN-polymerase diéu khién dé tong hop nén
mot sgi ADN déc thu. Cac sgi ADN lam khudn dugc tao ra theo cach don gidn 1a nang nhiét
d6 1én 90°C (92-98°C) ma thuong 1a 94°C cho chudi ADN xoan kép bung ra.

Ca hai sgi ADN déu dugc dung lam khuén cho qua trinh téng hop néu cac doan moi
(oligonucleotit hay primer) dugc cung cap dé bam vao vi tri trong ing cho ca hai soi. Trong
ky thuat PCR, cac doan moi duge chon nam ¢ hai dau doan ADN can nhén 1€n, sao cho cac
soi ADN tong hop méi dugce bt dau tai mdi doan mdi kéo dai vé phia doan mdi ndm trén soi
kia, cho san pham c6 d6 dai nim giira hai doan mdi nay. P9 dai ciia san phdm PCR c6 thé vai
tram dén hang ngan tham chi hang chuc ngan nucleotit. Nhu vay, sau mbi chu ky cac diém
bam cho cac doan modi lai xuét hién trén mdi soi ADN méi duoc tdng hop. Hon hop phan tmg
lai dugc nang nhiét do 1€n thich hop sao cho cac sgi ban dau tach khoi soi mdi tong hop, cac
soi ndy sau d6 duoc dung lam khudn cho chu ky tiép theo, bao gdm cac bude: gin mdi, tong
hop ADN va tach roi cac doan.

Két qua cubi cung ctia phan tmg PCR 14 sau n chu ky phan tng, tinh theo 1y thuyét, ta
s€ ¢6 2" ban sao cac phan tt ADN mach kép nam gitta hai doan moi. Nhu vay, Kkét qua la mét
doan ADN dinh trudc dugc nhan 1€n voi mét luong rat 16n. Vi du: sau 30 chu ky $6 luong ban
sao ADN cua PCR s¢€ 1a 1.073.741.842.

Do nhing uu diém tuyét doi trong nghién ctru sinh hoc phan tir, ky thuat PCR dugce
nhanh chong ng dung rong rai dé chan doan cac bénh vé virus, vi khuan, cac bénh ky sinh
trung cho két qua chinh xac. Mat khéc viéc xac dinh thanh phan trat tu nuceotit trén phan tr
ADN trong hé gen c6 gia tri 16n trong phan loai céc loai vi sinh vat.

137



Tién hanh phdn ing: vat liéu khoi dau cho PCR 1a ADN co chira doan can nhan lén,
goi 1a khuén ADN, ham luong ADN can cho phan ung rat nho trong thi nghiém binh thuong
chi can 1-100ng ADN tong so cua hé gen la du.

Thanh phan cha yéu ciia phan ing PCR:
1- ADN lam khuon (tirc 1 bénh pham nghi)
2- Hai doan enzyme dé xac dinh cac diém bt dau tong hop ADN
7 3- Enzyme chiu nhiét ADN-polymerase (phd bién 1a Taq, chiét xuit tir vi

khuan chiu nhiét Thermus aquaticus).

4- Hon hop dung dich dém 4 loai deoxynucleotit (A, T, G, C)

5- M6i truong dém cung cip ion Mg'va nudc tinh khiét (khong c6 ADNase;
ARNase,...)

Cac giai doan cua phan ung PCR
Phan ing PCR c6 3 giai doan (ba bwéc diéu chinh nhiét) cho mét chu ky. [4]

1- Bung lién két ADN: dugc thuc hién & nhiét d6 90-98°C trong vai gidy dén vai phut.
Tai nhiét do nay céc pbﬁn tr ADN mach kép s€ bi tach ra, tao thanh cécq soi don dung dé lam
khudn cho cac doan moi bam vao va enzyme ARN-polymerase xuc tac tong hop.

2- Gin mdi (hay con goi la u vei moi): Sau budc mot, ngay lap tirc nhiét d6 duoc ha
xubng 37-68°C dé cac doan mdi bam vao véi trinh ty bd sung twong Gmg trén cac phan tir
ADN lam khuon.

3- Tong hop (hay con goi la keo dai): Nhiét do ngay 1ap tirc dugc nang 1én 68-72°C
trong vai chuc gidy dén vai phit d¢ cac ADN moi tong hop xodn vao voi nhau tao thanh cac
s¢gi ADN kép, chinh 1a san pham PCR.

Cir nhu vy, phan Gmg xay ra trong 25-40 chu ky va tiép tuc cho dén chu ky cubi cing,
nhi¢t d6 dugc duy tri & 72°C trong 5-10 phut sao cho tat ca cac soi don c6 trong phan ung
x0an lai tao nén san pham PCR, cudi cung nhiét d6 ha xuong 4°C dé bao quan san pham.

_ Sén pham cta phan tng PCR 13 doan ADN ma ta can nhén Ién. San phim duoc kiém
tra bang cach chay dién di trong thach agarose nong do 0,8-2%, va ADN cua PCR sé duoc
nhin o dudi tac dung cua tia cuc tim sau khi dugc nhudém bang Ethidium Bromid, mot l‘oai
hoa chat co kha nang bam va lam hién thi ADN. D¢ dai cia ADN san pham dugc tinh bang
céch SO §é1nh voi c,hi ‘Ehi ADN (ADN Marker) st dung thong dung nhat 1a ADN cua thyc
khuan thé Lamda cat bang enzyme gidi han Hindll.

Phuong phap PCR khong can doi hoi ADN véi lugng 16n, nén co tl}é str dung truc tiép
ADN mau vat dé lam khu6n, ma khéng can ph:éi nuoi cay, do vdy co thé loai tror dugc anh
huodng cua vat chu va moi truong nudi cay voi doi tuong nghién ciru.

-Cau hoi on tap:
1. Bién nap duoc thyuc hién voi nhitng diéu kién nao?
2. Nong dd6 ADN anh huéng dén bién nap nhu thé nao?
3. Bién nap va tai nap, gidong khac nhau ¢ nhitng diém nao?
4. Tai nap chung va tai nap chuyén biét khac nhau va giéng nhau ¢ nhitng diém nao?
5. Té bao F~ co thé bién thanh F* va Hfr khong ? bang canh nao?
-Tai liéu tham khao:
1. 2. Nguyén Lan Diing, Nguyén Pinh Quyén, Pham Van Ty (2000). Nha xuét ban gido duc Ha
Noi.
2. 4. Lé Thanh Hoa (2004). Sinh hoc phan ti: Nguyén ly rng dung. Vién cong nghé sinh hoc.
3. 5. Pham Thanh H6 (1999). Di truyén hoc. Nha xuét ban gido duc, trang 320-422.
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Bién Vian Minh, Pham Vian Ty, Kiéu Hitu anh, Pham Hong Son, Pham Ngoc Lan, Nguyén
Thi Thu Thuy (2006). Gido trinh vi sinh vat hoc. Nha xuat ban Dai hoc Hué.

. Hoang Thuy Nguyén, Bang Dirc Trach, Ninh Bic Du, Nguyén Hong Piét, Nguyén Thi K&,
Nguyen Thi Oanh (1974). Vi sinh y hoc tap I. Nha xuat ban Y hoc Ha Noi.

. Nguyén Vinh Phudc(1976). Vi sinh vat hoc Thu y tap III. Nha xuét ban dai hoc va trung hoc

chuyén nghiép Ha Ni.

. Nguyén Khic Tuan(1999). Vi sinh vat hoc, nha xuit ban nong nghiép Ha Noi.
Giai thich thuat ngir:
Transformation: sy truyén thong tin si truyén théng qua ADN tu do

Temperat virus: Virus khi nhiém vao té bao khong gy tan té bao nhung genom cta chiing
cling duoc sao chép theo genom cua té bao chu.

3. Shine-Dagarno sequence: doan nucleotit ngan nam trudc vi tri khéi dau dich mé cua phan
tr mARN & prokaryote giup ndé bam vao vi tri 3° tARN 16S(vi mARN & prokaryote khong c6
mu)

4. Receptor: diém tiép nhan trén bé mat té bao noi virus bam vao .

5. Replicon: doan ADN tinh tir diém khoi dau theo c hai phia dén hai diém két thuc sao chép.
6.Ribozyme: Phan tir ARN c6 thé xtic tac phan tmg hoa hoc nhu mot enzyme.

7. Primer: doan nucleotit (thuong 1a ARN) c6 trinh ty bd tro véi doan dau ctia ADN.

8. Phenotype: cac dac diém c6 thé quan sat dugc cua mot co thé

9.0kazaki fragment: qéc doan ADN doen dugc téng hop gian doan trén khudn sgi mudn sau
do6 dugc nodi voi nhau bang ligaza.

10.0ligonucleotit: mot dona nucleotit ngin
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CHUONG VII-NHAN TO KHANG KHUAN VA CHAT KHU
TRUNG, TIEU POC (4 TIET)
-Giang vién: BSTY. Nguyén Xuan Hoa-PGS.TS.Pham Hong Son
-Tom tit:
Muc ti€u: Trong qua trinh nghién ctru vé vi sinh vat bén canh cac vi sinh vt co ich chung ta
can phat trién nhan rong con ¢ nhitng vi sinh vat c6 hai cin loai bo. Nghién ciru trong phong
thi nghiém dé loai bo cac tac nhan vi sinh vat ngoai lai dam bao cho moi truong nudi cay
khong bi tap phlem, chwong VII véi 15 trang phuc vu cho 3 tiét giang nham gi61 thiu cho
nguoi doc biet rd phuong phap vo trung dung cu va cac tac nhan anh huong dén vo trung.
Gidi thiéu mdt s phuong phép tiéu doc khir trung hién dang dugc su dung trong cac phong
thi nghi¢m.
-Muc tiéu: sinh vién sau khi hoc chuong nay biét cach sat trung dung cu trong phong thi
nghiém, biét cich sir dung cac hoa chit, cic tac nhan vt ly trong ti€u doc chuong trai. Ngoai
ra trong chuong con gioi thigu cho sinh vién vé khang sinh va cac yéu t6 hoa tri liéu nham
gitp sinh vién hiéu va lya chon diing khang sinh trong di€u tri bénh hoc.
I. CAC NHAN TO KHANG KHUAN [1]
1.1. Nhan t6 vat Iy
1. P§ dm
Hoat d(f)ng séng cua vi sinh V;it dél} lién quan dén nug&c va ty 1€ nudc trong }é' bao cﬁa}
chung rat cao. Nam men 73-82%, nam moc 84-90%, vi khuan 75-85%. Vi vay thi€u nudc te
bao co thé bi chét do hién tugng loai nudc ra khdi t€ bao.
Su dé khéang cua vi sinh vat véi trang thai kho phuy thudce vao:
) Nguén goc vi sinh vdt: vi sinh vat trong khong khi chiu kho tot hon vi sinh vét trong
dat, nudc.
 Logi hinh vi sinh vt: sy d& khang voi trangthai kho ctia nhom xa khudn > vi khuan >
nam moc.
, Trang thdi té bao:té bao gia, té bao co nha bao dé khang d¢ khang t6t hon té bao kho,
teé bao khong c6 nha bao.
Do vi khuan can d9 4m nhat dinh dé sinh truong nén bang cach phoi kho hoac sdy kho,
ta c6 thé bao quan dugc lau dai nhiéu loai san pham (hoa qua kho, co khd, rudc thit kho,...).
2. Nhiét do
Hoat dong trao doi chat ctia vi khuan cé thé coi 1a két qua cua cac phan tmg hoa hoc.
Vi cac phan mg nay phu thudc chét ché vao nhiét do, nén yéu tb nhiét do 10 rang anh huong

sdu sdc dén cac qua trinh song cua té& bao. Té bao thu duge nhiét do chi yeu tor moi truong
bén ngoai, mot phan ciing do co thé thai ra, do két qua ctia hoat dong trao doi chat.

Nhu da néi trén, hoat dong cua vi sinh vat bi gidi han trong moéi trudong chira nude o
dang c6 thé hap thy. Ving nay cua nudc nam tir 2° dén khoang 100° goi 1 ving sinh dong
hoc. Hau hét té bao sinh dudng cua vi sinh vat bi chét & nhiét d6 cao protein bi bién tinh, mot
hodc hang loat enzyme bi bat hoat. Cac enzyme ho hap déc biét 1a cac enzyme trong chu trinh
Krebs rat man cam voi nhiét do. Su chét cua vi khuan & nhiét d6 cao ciing c6 thé con 1a hau
qua ciia su bat hoat hoa ARN va sy phd hoai mang té bao chit (néi chung cac acid nucleic it
man cam véi nhiét 4 so voi cac enzyme).

2.1. Nhiét dg thdp (Dudi ving sinh dong hoc) c6 thé lam bat hoat cac chat van chuyén
cac chat hoa tan qua mang té bao chat, do thay doi cau hinh khong gian cua permease chtra
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trong mang hodc anh hudéng dén viéc hinh thanh va tiéu thu ATP cin cho qué trinh van
chuyén chu dong cac chat dinh dudng.

Vi khuan thuong chiu dyng dwgc nhiét d thap. O nhiét d dudi diém bang hoic thap
hon ching khong thé hién hoat dng trao doi chat r6 rét. Nhiét do thap co thé coi la yéu o ché
khuan néu lam lanh qua nhanh. Trong truong hop lam lanh dan dan xudng dudi diém bang,
cdu truc té bao bi tén hai do cac tinh thé bing duoc tao thanh nhung kich thudc nho, do té bao
khéng bi phan hiy. Néu 1am lanh trong chan khong, cac tinh thé bing s& thing hoa, d6 1a
phuong phap dong kho vi sinh vat.

2.2. Nhiét dj cao

Nhiét do cao trén 65°C s& gy tac hai cho vi sinh vat va & nhiét do 100°C hodc hon vi
sinh vat s€ bi tiéu diét gan hét trong mot thoi gian nhat dinh. Po6 1a do nhiét do cao da lam
bién tinh protein té bao, enzyme bat hoat, mang t€ bao bi pha hiy va c6 thé t€ bao bi dot chay
hoan toan.

Tac dung cua nhiét do cao ddi v6i vi sinh vat con co quan h¢ voi cac nhan td khac nhu
thoi gian tdc dong, strc chiu nhiét clia vi sinh vat , sttc chiu nhié¢t phu thudc vao ban chat té
bao d¢ la tinh di truyén, tudi va c6 hay khong c¢6 nha bao va sau cung 1a sy ton tai ctia chung
trong moi truong cd do pH, tham ap va hop chat hitu co khac nhau. Pay chinh 1a co sé cua
viéc khur trung nhiét do cao c6 hi¢u qua.

Gi61 han gitra nhiét do cuc tiéu va nhiét do cuc dai 1a vung nhi¢t sinh truéng cua vi sinh
vat. Gidi han nay rat khac nhau gilta cac loai vi khuén: twong doi rong & céc vi khuan hoai
sinh nhung rat hep ¢ cac vi khuan gay bénh. Tuy theo quan h¢ véi vung nhiét c¢6 thé chia vi
khuan thanh mgt s6 nhom.

a, Vi khudn wa lanh: sinh tru6ng t6t nhit ¢ nhiét do dudi 20°C thudng gap trong nudce
bién, cac hd sdu va sudi nudc lanh, ching han vi khudn phat quang, vi khun sit, hoat tinh
trao d6i chat ¢ cac vi khuan nay thap. Trong diéu kién phong thi nghiém, nhiéu vi khuan wa
lanh d€ dang thich img v6i nhi¢t d6 cao hon.

b, Vi khudn wa dm: chiém da sb, can nhiét do trong khoang 20-40°C. Ngoai céac dang
hoai sinh ta con gip cac dang ky sinh gay bénh cho ngudi va dong vat, ching sinh trudng tot
nhat ¢ 37 °C (twong tng v6i nhiét dd co thé ngudi va dong vat).

¢, Vi khuan wa néng: gi6i han nhiét d¢ sinh truong la 30-70°C, thich hgp 55-60°C gom
cac vi sinh vat sinh trudng trong dat, phén rac, sudi nudc nong.
Céc vi khuan ‘ua nong gom chu yéu 1a cac xa khudn, cac vi khuan sinh bao tir. Thuong

gip chiing trong sudi nude ndng, trong phan u. Cac giéi han nhiét d6 cuc tiéu, tdi thich va cuc
dai dugc trinh bay trong bang sau.

Nhém  vi Nhiét do sinh truéng (°C)

khuén Cuec tiéu Téi thich Tbi da
Ua lanh 0-5 5-15 15-20
Ua 4m 10-20 20-40 40-45
Ua nong 25-45 45-60 60-80

Céc loai Bacillus séng trong dat, thuong co nhiét do sinh truong kha rong (15 - 40°C).
Vi khuén E. coli c6 nhiét d6 sinh truéng 10 - 47,5°C. Vi khuan gay bénh 14u gonococcus phat
trién & nhiét do 36 - 40°C. Nam 1983 J. A. Baross da phat hi¢n c6 mot loai vi khuan ua nhigt,
sinh trudng thich hop & 250 - 300°C.
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3. Ap luc

Ap sut tham thau va ap lyc thuy tinh ciing anh hudng dén sy phat trién cua té bao vi
khuan.

Mang té bao vi khuan 1a mang ban thAm va viéc diéu chinh tham 4p qua cac hé théng
permease déu co lién quan dén mang nay. Trong mdi trudng uu truong t€ bao mat kha nang
hat nude va cac chat hoa tan, té bao chiu trang thai kho sinh ly, bi co nguyén sinh chat va co
the chét néu kéo dai. Trong thuc t€ nguoi ta ap dung hién twong nay dé bao quan ca bang
muodi, muodi dua, bdo quan trai cay. Nguoc lai khi dua vi khuan vao dung dich nhugc truong
nudc s€ xam nhép vao te bao, ap luc bén trong t€ bao tang lén.

Pa sb vi khuan sinh truong tt hon trong moi truong chira it hon 20% mubi. Nong do
mudi cao hon ¢6 hai cho té bao, nhung cling co loai vi khuan sinh truong t6t trong moi trudng
chira 30% mudi, ta goi chung la vi khuédn ua mu01 nhiéu vi khuan & bién thudc nhom nay.
Chung c6 thé phat trién tot trong méi trudng c¢6 néng do dudng cao goi 1a vi khuan ua dudng.

4. Am thanh

Song am thanh déc biét la trong vung siéu dm c6 anh hudng lon dén sy phat trlen cua
vi khuén. Véi tan s6 8.800-8. 900Hz xur ly trong 40-60 phut s& giam 99% vi khudn. Céc té bao
sinh dudng bi chét nhanh chéng, té bao non man cam hon nhleu so v6i té bao gia. Man cam
nhét 1 tac dung cua séng siéu am 1én cac té bao hinh soi, it man cam nhét 13 cac té bao hinh
cau. Nhung song siéu 4m hau nhu khong c6 tac dung vai cac bao tir va cac té bao vi khuan
khéang acid.

Do tac dung ciia siéu 4m ma do nhdt ciia moi trudng ting 1én, xuat hién cic chat ning
cao stc cing bé mit va trong nguyén sinh chat hinh thanh bot khi nho. Két qua 1a té bao bi
huy hoai.

Hién nay ngudi ta ing dung siéu 4m dé thu nhan cac ché phdm v6 bao hodc dé tach
cac enzyme ndi bao, phan lap mot s6 thanh phz:in cta té bao, riboxom, thanh té bao va mang té
bao chat.

5. Sitkc cing bé mat

Khi sinh trudng trong moi truong dich thé, vi khuan chiu anh huéng cia stic cing bé
mit ctia moi trudng. Pa sd cac moi trudng dich thé dung trong phong thi nghiém co6 stc cang
bé mat trong khoang 5,7-0,63 mN/cm. Nhitng thay d6i manh mé cua sirc cing bé mat c6 thé
lam ngung sinh truong va lam chét té bao. Khi strc cang bé mat thap, cac thanh phan té bao bi
tach khoi té bao. Diéu nay chimg t6 thanh té bao bi tén thuong. Cac chat nang cao suc cang
bé mat, hau hét 1a cac mudi vo co, cac chit lam giam suc cang bé mat hau hét 1a cac acid béo,
anchol, cic chit nay duogc goi 1a cac chét ¢6 hoat tinh bé mat. Tac dung cua chung thé hién
trong viéc lam thay doi cac déc tinh cua bé mit té bao vi khuén, trudc hét 1a nang cao tinh
thdm cua té bao. Trong thuc té nguol ta ing dung hién tuong nay trong nudi cay vi khuan
khang acid. Khac véi cac vi khuan khac, vi khudn khang acid, c6 bé mat ky nude va giam sirc
cing bé mit ciia mdi truong s& kich thich sinh truong cia ching. Stc cing bé mit con ngin
can vi khuan gin vao bé mit cimg, tranh cho chung khoi canh tranh sinh truong.

6. Tia burc xa

Anh sang c6 thé gay ra nhitng bién ddi hoa hoc va ton thuong sinh hoc, néu té bao hip
thu. Mutrc d6 gay hai tuy thudc vao mirc nang lugng trong lugng tir &nh sang hay tuy thudc vao
chiéu dai budc song anh sang. Cac tia blrc xa gy nén nhing bién doi hoa hoc cta cac nguyén
tir va phan tir c6 chiéu dai séng khoang 10000 A°. Thudc loai sau: 4nh sang mit troi, tia tir
ngoai, tia X, tia Gamma va tia vii try, cac tia sang nay c6 nang luong rat 16n. Khi duge vat
chit hip phu ching c6 thé 1am bén ra céc electron tir vat chat do. Vi vay cac tia nay dugc goi
1a tia birc xa ion hoa. Nhiing birc xa v6i chiéu dai bude song 16n hon c6 ning luong quéa nho,
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khong du gay nén nhiing bién d6i hoa hoc va tac dung biéu hién chu yéu 1a nhiét nhu tia hong
ngoai.
6.1. Anh sang mit troi

La nguon tia sang chiéu ty nhién va c6 tac dung pha huy té bao vi khuan (ngoai 18 vi
khuan quang hop sir dung anh sang mat troi lam ngudn nang lugng). Tac dung nay bi yéu di
néu vi khuan chtra sic td hay vo nhay.

Anh sang mit troi ciing c6 thé gian tiép tac dong 1én té bao 1am bién doi méi truong.
Chang han, cac tu cau khuan Staphylococcus khong sinh truong duogc trong moi trudong thach
bi chi€u tia sdng mat troi vai gio.

Anh huéng cta anh sang mit troi 1én té bao vi khuan duogc ting cudng khi xu 1y té bao
bang mot s6 thuoc nhudm (metylen,...). Nguoi ta goi hién tugng nay la coé tdc dung quang
dong hoc anh sang.

6.2. Tia tir ngoai (tia cuc tim -UV) [2]

So véi cac buc xa ion thi tia tir ngoai c6 nang lugng nhé hon. Khi bi vét chét hép phu,
tia tr ngoai khong gay nén hién tugng ion héa nhung kich thich cac phan tir, nghia 1a chuyén
dién tr dén mot murc cao hon. Tac dung manh nhat cua tia tir ngoai la 1a vung co6 chiéu dai
budc soéng khodng 254-260 nm nghia la vung hap thu cyc dai cua acid nucleic va
nucleoprotein. Dudi danh hudng cua tia tr ngoai, vi khuan bi chét hodc bi dot bién theo loai vi
khuan va lieu lugng chiéu, bao tir cua moc ¢o strc dé khang cao.

Diéu dang chu y 12 nhimg hu hai do tia tir ngoai géy ra cho té bao phan nao co6 tinh
dao nguoc. Néu sau khi chiéu tia tir ngoai, ta lai cho vi khuan chiu tdc dung cua anh sang ban
ngay, thi nhi€u vi khuan c6é kha nang song sot va ti€p tuc phan chia. Hién tugng nay goi la
hién tugng quang tai hoat. Trong qua trinh quang tai hoat mot s6 enzyme goi la enzyme stra
chita dugc tong hop hodc dugc hoat hoa. Enzyme xtic tac trong viéc pha huy cac lién ket
dime-timin xuat hi¢n trong thoi gian chi€u tia tir ngoai

Hién tuong sira chita ADN bj t6n hai sau khi chiéu tia tir ngoai ciing xay ra trong bong
toi. Trudc hét cac endonuclease tach roi cac dime-timin nguyén ven ra, sau do6 men ADN-
polymerase tién hanh stra chira bang cach tong hop cac doan ADN bi thi€u, cudi cung enzyme
polynucleotidase lién két cac doan ADN méi tong hop lai.

Tia tir ngoai cling anh huong dén cac acid nucleic (dac biét voi mARN) trong té bao
sinh vat. Cistein va cac hop chat chira nhom SH gin véi n6 ¢6 kha ning hap phu tia tir ngoai,
do do6 c6 tac dung bao v¢ vi sinh vat khoi tac hai cia tia nay.

Tia sang mit troi tuy ¢ chira mot phn tia tir ngoai nhung phan 16n nhiing tia nay bi
khi quyén (may, ozon,...) gitr lai. Vi vay anh nang c6 tac dung diét khuan nho hon so vdi tia
tu ngoai dung trong phong thi nghiém.

Do luc xuyén sdu cua tia tr ngoai kém, chi xuyén qua 16p nudc trong va thuy tinh
mong nén thuong dugc st dung trong khur trung khong khi, nhu budng cdy vi sinh vat, phong
mo.

III. ANH HUONG CUA CAC YEU TO HOA HQC

Trong cac yéu té hoa hoc anh huéng dén chire phan séng cua té bao, trudc hét phai ké
dén, nong do ion hydro (pH), thé oxy hoa khir cia moéi truong, cac chat sat trung va cac chat
hoa tri liéu.

1. Anh hwong ciia pH méi tru’&‘ng

pH mdi trudng cd y nghia quyet dinh d6i voi sy phat trién cua vi sinh vat. Cac ion H
va OH" 14 hai ion hoat dong 16n nhat trong tat ca cac ion, nhitng bién ddi du nho trong ching
ciing anh hudng manh mé&. Cho nén viéc xac dinh pH thich hop ban dau va pH duy tri trong
qua trinh nudi cay la viéc lam hét strc quan trong. Gidi han hoat dong cua vi sinh vat trong
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khoang pH= 4-10. Pa s vi sinh vat sinh trudng tot trong moi truong c6 pH =7, nhung nhiéu
vi khuan gay bénh trén co thé nguoi va dong vat thi pH cua mau, huyét thanh 1a 7,4. Céc vi
khuan nitrat héa, vi khuan not san, vi khuan phan giai ure lai va moi truong kiém, mdt so
khac lai wa acid nhu Acetobacter acidophilus, Thiobacillus thioxydans (oxy héa luu huynh
thanh SO, c6 thé sinh trudng ¢ pH <1).

pH clia moi truong khong nhimng anh huéng manh mé dén sinh truong ma con tac
dong sau sac dén qua trinh trao doi chat.

Mang té bao chit cta vi khuan it thAm d6i voi cac ion H* va OH". Mic du pH bén
ngoai moi truong dao dong trong gidi han rong, nong do cua hai ion trong t€ bao chat noi
chung tuwong do6i 6n dinh. Anh hudéng ctia pH moi truong 1én hoat dong cua vi sinh vat c6 thé
do két qua cua su tac dong qua lai gitra ion H'va men chira trong mang t€ bao chat va thanh té
bao.

Dé duy tri pH trong qua trinh nudi cay, ddi véi cac vi khuan sinh acid nhung lai khong
chiu dugc acid (Lactobacillus, Enterobacteriaceae, Pseudomonas) nguoi ta thém cac chat
dém, thuong la cac mudi cua cac acid yéu (phosphat, acetat, carbonat).

2. Thé oxi héa khir (Eh)

Mure d6 thoang khi, noi cach khac la d oxy hoa khir cua moi truong c6 quan hé chat
ché voi hoat dong song cua vi sinh vét, dugc biéu thi bang dai luong rH: rtH= -log(H,), ¢ day
H. 14 ndéng d6 nguyén tir cia H trong dung dich hay trong khi quyén. Dung dich bdo hoa
hydro c¢6 rH=0, bdo hoa oxy c6 rH=41. Thang rH tir 0-41 biéu thi mirc do thoang khi cua moi
truong, pH ¢6 anh huong dén gid tri rH cua moi truong, su phu thudc nay bicu thi boi phuong
trinh:

tHy= + 2pH (Eh: thé oxy hoa khir (dién thé dung dich) tinh ra volt).

Céc vi sinh vat ky khi tuyét ddi sinh truong & rH < 8 -10).

Vi sinh vét hiéu khi bét budc rH, tir 10-30.

Céc gia tri rH, > 30 khong c6 loi ngay ca vi sinh vat hiéu khi bat budc.

Vi sinh vét ky khi hay hiéu khi tiy tién thich tng ¢ rH, = 0- 30.

Ung dung: trong nudi cdy vi sinh vat hay trong bao quan, ché bién c6 thé khong ché
lugng oxy dé tang cuong hay wrc ché sy ting trudng cta vi sinh vat. Trong diéu kién can thiét
c6 thé diéu chinh do pH nhu lam giam pH méi truong thi Eh s& giam (rH giam) dé c6 thé nuoi
cay duoc vi khuan yém khi bat budc trong moi trudong céd oxy.

Oxy c6 vai trd hét sirc qua trong trong hoat dong sdng cua vi sinh vat. Trong khong
khi, O, chiém 20,95% thé tich va 23,14% khoi luong.

Tuy thudc vao nhu cau déi voi oxy ma ngudi ta chia vi sinh vét thanh cdc nhom sau
day.

-Hiéu khi bit budc: thudc nhom nay la céac vi sinh vat chi co thé sinh truong duoc khi
c6 mat oxy phan tu. Ching c¢6 chudi ho hap hoan chinh, diung O, lam thé nhan hydro cuoi
cung.

-Hiéu khi khong bt budc: thudc nhom nay la cac vi sinh vat c6 thé sinh trudng duoc
ca trong dicu kién c6 oxy lan trong dicu ki¢n khong c6 oxy, co6 oxy ching sinh trudng tot hon.
Vi du: E. coli, Proteus,...

-Vi hiéu khi: thudc nhom nay la cac vi sinh vét chi sinh truong dugc trong diéu kién
ap luc oxy rat thap, cac loai nhu Vibrio cholerae, Zymononas,...

Ky khi chiu dudng: d6 1a nhimng vi khuan ky khi nhung ton tai dugc khi c6 mit cua
oxy. Chung khong st dung oxy, khong c¢6 chudi hé hap, nhung sy c6 mat cia oxy khong co
hai cho ching. Streptococcus lactic, S. faecalis.
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-Ky khi: véi cac vi sinh vat thugc nhém nay sy c6 mat cia oxy la cé hai véi ching,

chung chi sinh truéng dugc trong moi truong dich thé sau, noi khong co oxy.
3. Céc chit digt khudn (sdt tring)

Céc chat diét khuan thuong dung nhat 13 phenol va cac hop chat cua phenol, cac
ancohol, halogen, kim loai nang, H,O, cic thuéc nhudém, xa phong va cac chat tay rira tong
hop cua cac muoi amon bac bon.

3.1. Phenol
DPuoc dung ¢ dang cac dung dich dé sat trung cac dung cu bi nhidm ban. Tuy theo
nong do cua phenol co6 tdc dung trc khuan hay diét khuan. Hoat tinh ctuia phenol bi gidm trong
moi truong ki€m va c6 mat chat hiru co, trai lai tang 1€n khi c6 mat mudi. Bao tir cia vi sinh
vat khang lai tac dung cua phenol.
Mot dan xuét cia phenol nhu crezol c6 hoat tinh manh hon phenol.
Phenol va crezol tac dung chii yéu 1én 16p mang t& bao, pha hoai tinh ban thdm cua
mang t€ bao chat va lam bién tinh protein.
3.2. Ethanol
Dung dé sat trung da, nhung ciing nhu phenol ethanol khong c6 tac dung vdi bao tu.
Chang han, bao ti cta Bacillus subtillis c6 thé song trong ethanol 9 nam, B. anthracis 20
nam.

Alcohol tac dung béang cach gdy dong tu protein va dung giai ciu trac mang
phospholipid. Nhung alcohol c6 nong d6 cao khir nuéc manh, do d6 riat nude khoi té bao, can
trd sy xam nhdp cua ancohol vao té bao vi vay chi co6 tac dung tic khuén, c¢6 dinh vi khuan
(ethanol 70% c6 tac dung sat trung manh hon 90%).

3.3. Cac halogen tac dung doc véi vi khuan

Khi Cl, duoc ding dé sat tring nudce, cac hop chat cua Cl duoc ding dé khir tring
nudc.

Mot chit quan trong trong nhém halogen 1a iot. Iot d& hoa tan trong ancol va trong
dung dich nudc cua iodua kali hodc natri. Iod c6 tadc dung sat trung manh véi tat ca cac loai vi
khuan va bao tir, thuong dung dé sat trung da tay va khong khi (I+iodua kali, khtr trung khong
khi).

3.4. Kim loai ning

Pa s6 kim loai ning du ¢ dang nguyén chat hay hop chat déu co tac dung dau doc voi
vi khuan, dang ké nhat 13 bac, thay ngan, dong, asen,.

+Bac thuong str dung dé lam sach nudc udng va didu ché cac hop chit khang khuan.
Tac dung cua bac cling nhu cac ion kim loai ndng khac 1a lam bat hoat cac nhom -SH trong
phan tir enzyme va permease.

R-SH+X" — R-S-X+H (X"lakim loai nang)

+Thitly ngan 13 chat c6 tac dung manh nhat trong nhom kim loai ning, ngudi ta
thuong dung HgCl dé sat tring & ndong d6 1/1000 da c6 kha ning sat khuan manh. Téac dung
chu yéu cua thuy ngén la kim ham sy 1én men cua cac acid amin c6 nhom -SH va gay két tua
protein té bao (co tac dung twong ddi voi cac co thé bac cao, nén dung dé sat trung da).

’ +D6ng va cac mudi dong ciing c6 tac dung diét khuan manh nhung tic dung manh

hon do6i voi nam. CuSO, va CuCl, gay dong von protein.

+Arsen it doc vdi cac co thé sinh vét bac cao & lidu lugng nhé nhung c6 tac dung diét
khuan, ché pham cuia arsen nhu salyarsan, neosalvarsan dung khtr trung, di€u tri bénh giang
mai.
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+Peroxit hydro (H,O,) va permanganat kali (KMnO,) 13 nhiing chit oxy héa manh
tac dung kim ham nhom -SH trong enzyme
2R-SH+X — R-S-S- R+XH2

Hién nay ngoai viéc dung mot s6 hoa chét dé sat trung da, cac dung cu duoc pham
thuc pharn nudc udng,... Nguoi ta dung cac dung dich nhu brom 1%, HgCl 0,1%, con,
AgNO; dé st tring bé mit hat giéng.

+Xa phong: chu yéu 1a loai bé mot cach co hoc khoi bé mit da mot sd vi khuan gay
bénh. Xa phong 1am giam stc cing bé mit, hoa tan va tdy di cac vét ban qua do6 cling loai bd
cac vi sinh vat.

+Cac chét héa trj liéu: d6 1a cac chit c6 tac dung doc ddi voi vi khudn nhung khong
gay hai cho co thé bac cao (khac voi chét sat trung).

Co ché tac dung cua cac chit hoa trj liéu 13 dya vao su tuong tu vé cAu tric cua cac
chat nay vé6i cac hop chat ma vi khuan can dé tao thanh cic coenzyme, protein va cac acid
nucleic. Céc chét hoéa tri liéu canh tranh vi tri gén v6i cac hop chét do trén phan tir enzyme va
kim ham nhiéu phan tmg sinh hoa quan trong. Pa s cac chit héa tri liéu duoc dung dé diéu
tri cac bénh khac nhau. Cac chat hoa tri liéu quan trong nhét 1a cac sulfonamit dan xuét tir
acid p-aminosulfonic. D6 13 nhitng chit dbi khang cua acid p-aminobenzoic (P. ABA) do viy
canh tranh trén phan tir enzyme voi PABA, cac sulfonamit kim ham vi¢c tao thanh acid folic
1a tién chat ciia coenzyme tham gia vao qua trinh tong hop mot s acid amin va purin (base
nito haivong Adenin va Guanin).

Céc hop chat cia sufonamit c6 phd khang khuan manh nén thuong dugc dung diéu tri
bénh nhiém khuén.

mA APAB ACID FOLIC
- > D ) >
;- P
Protein GLUTAMIC TE BAO PHAN CHIA
SUNFONAMIT
pet 2 i I
P ]
GLUTAMIC
Protein

ACID FOLIC KHONG BbUGQC
TAO THANH
TE BAO KHONG PHAN CHIA

IV. ANH HUONG CUA CAC YEU TO SINH HQC HAY TUONG TAC GIUA VI
SINH VAT VOI VI SINH VAT VA VOI VI SINH VAT KHAC [4]

4.1. Khang sinh

4.1.1. Khdi niém va phan logi chit khéng sinh

Nam 1928 A. Fleming phat hién théy sy e ché ciia ndm penicilium d6i voi

Staphylococcus aureus khi ching moc canh nhau. Ong d3 nghién ctru k§ vé ndm nay va chat
tiét cia no, phat hién ra khéng sinh penicilin dau tién vao 1940. Cac nha khoa hoc da tach

ch1§t penicillin va dung chira bénh do vi trung gay ra, ngay nay c6 nhiéu khang sinh méi duoc
chiét xuat dé chira bénh.
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Truge day nguoi ta c6 xu hudng dinh nghia thubc khang sinh 1a moi chét do co thé
séng sinh ra (hau hét 1a vi sinh vat) va noi chung chat do c6 tac dung ngan can va pha hoai sur
phat trién ctia vi khuan. Cac chit nay co thé chiét xuit va tinh ché, c6 thé dung dé chira bénh.

Nhung dén nay san phim do vi sinh vat tao ra dd duoc x4c dinh thanh phin
hoa hoc. Nguoi ta co thé san xuat chat khang sinh bang cach tong hop (Chloramphenicol).
Mat khéc cac nha hoa hoc da thay doi chat dau tién de tao ra nhiéu chat khac. Nhirng phan tu
ban tong hop nay c6 nhiéu tinh chat tot hodac chon loc hon chat chiét xuat ban dau nhu
penicillin, xerosporin, tetracyclin,...Vi vy dinh nghia trén phai thay d6i phai mang tinh khai
quat hon, phai bao gdm mdt s6 san pham héa hoc, phan 16n 1a do téng hop, c¢6 tac dung chdng
vi khuén .

Trude khi dé cap dén dinh nghia thudc khang sinh ta cAn phan biét cac chat sat khudn
thuong dung véi cac nhan t6 hda hoc dung dé chira bénh.

Thudc sat khuan: 1a nhing chat hoa hoc rat khac nhau, c6 tic dung manh ddi véi vi
khuén, lam pha huy vi khuén. Bang qua trinh ly, hoa hoc chiing ¢6 tac dung mdt cach toan b
va truc tlep 1én té bao hodc mang té bao lam cho vi khuén bi 1i giai hay lam bién tinh toan bo,
hoic ph01 hop ca hai hién tugng nady & mirc d khac nhau.

Céc thudc sat khuan khac khang sinh & chd, tdc dpng héa hoc va it dic higu (tat ca
cac vach t€ bao ma thuoc ngam vao déu bi tic dung, déu nhay cam), do do licu c6 hi€u qua
v6i chung gan voi licu doc.

Tac dung phd bién ciia chung 13 e ché vi khuan, vi vay vi khuén c6 thé phuc hoi tré
lai.

Trong tng dung thuc té, thudce sat khuan nguy hai dén co thé sdng.

Dinh nghia thudc khang sinh hay nhan té hoa hoc liéu phap: Véi nhimg dic diém khac
nhau trén ta c6 thé dinh nghia (theo nghia rong): Khdng sinh la moi chdt cé tic djpng chong
vi khudn, ngan cdn vi khuén nhan lén hodac pha huy vi khmm ¢ lieu thap (tam phén tir)
mgt cach dac hi¢u, vao mjt hay nhiéu giai doan chuyén héa can thiét cho sw song ciia vi
khudn, hodc tac dong vao sw song cua vi khudn, hodc tac dong vao sw cin bang hoa ly.

Khang sinh tac dong dac hi€u c6 nghia 1a mdt loai khang sinh chi tac dong Ién mdt hay
mot s6 nhom vi khuan nhat dinh. Tinh dac hi€u cua khang sinh cang cao thi hoat ph6 cta n6
cang hep. Hoat pho cia mot khang sinh 1a pham vi cac loai vi khuan man cam voéi khang sinh
d6 doi véi toan bd gidi vi khuan. Nguoi ta chia khang sinh thanh: khang sinh hoat pho rong va
khéang sinh hoat pho hep.

Theo nghia hep: Khang sinh (antibiotic) 1a chat dic hiéu do sinh vét sinh ra trong qua
trinh song, ngay ¢ nong do thap ciling c6 kha nang e ché hodc ti€u diét cac vi sinh vat mot
cach chon loc.

Phéan loai khang sinh

C6 nhiéu cach phén loai khang sinh khac nhau: ¢ thé cin cr vao ngudn gdc, tinh chit
hoa hoc, tinh chat chita bénh, theo hi€u qua tac dong 1€n vi khuan. Xét phuong dién vi sinh
vat chung t6i chi gidi thi¢u phan loai theo nguon goc con cac cach phan loai khac sé duoc gidi
thi¢u trong phan duogc ly.

-Cin cit vao ngudn goc

C6 thé san xuét bang cach, tong hop hoa hoc hoan toan, ban tong hop, nghia 13 hoa
tong hgp tir mot nhan co ban do vi sinh vat sdn xuat ra, nguyén liéu 1ay hoan toan tir vi sinh
vat (ttr vi khuan, xa khuan, nam mac).

+ Khang sinh twr vi khuan

Khang sinh c6 nguén géc ttr vi khudn khong nhiéu, trong do chi c6 mot vai loai dugc

st dung rong rai.
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Vi khuén Khang sinh Phé tac dung
Bacillus licheniformis Bacitdraxin Gram +
. . . Gram- va
Ba. polymixa Polimycin Gram-—
Bac. brevis Tirotricin A Tu cau, lién
cau
+Khang sinh tir xa khuén
Khang sinh tir xa khuén chiém mot luong 16n
Xa khuén Khéng sinh Pho tic dung
Streptomyces griceus Q) Strepstomycin (A, B, Gram am
. . . Gram + va
Actinomyces fradiae Neomycin Gram-
Act. kanamyceticus Kanamycin Gram -

+ Khang sinh tir naAm moc
Khang sinh tir nam moc cé so lugng 16n, c6 d¢ doc cao nén it dung trong thuc tién.

Loai nAm Khang sinh Pho khang sinh
Penixillium Penecilin, G, F, K, Gram +
Chrysogenum X,V,0

+ Khang sinh tir thuc vat
Nhiéu loai thuc vat c6 chua trong than, 14, qua, nhimg chat c6 kha ning gy trc ché
hodc ti€u di€t vi sinh vat. Nhitng chat nay goi la khang sinh thuc vat.
Alicin (c6 trong t61), Lactuxin (bd céng anh), Ocubin (c6 trong 1a ma d¢),...
+ Khang sinh tir dong vat
Co thé dong vat cling c6 kha ning tiét ra nhitng chét co tinh khang sinh.
Lyzozim: c6 trong nudce bot, nudce mat, niém dich, huyét thanh, long tring trimg (pha
v& thanh vi khuan).
Eritrin: tir hong cau dong vat
Khang thé: c6 trong I}uyé't thanh ctia dong vat, trong sira dau cta dong vat, c6 vai tro
vO cung quan trong trong mién dich hoc.
4.1.2.. Mt s6 vin dé vé khdng sinh
Trén day ching ta da tim hiéu yé ngudn goc, dac tinh, tdc dung cua khang sinh. Qua
do6 c6 thé thay ban chat hoa hoc cua chat khang sinh quyet dinh déc tinh, tac dung cua chung.
Cac chat ¢o bén chat h(’)'c} hoc khac nhau thi hoat dong ctia chung cting khic nhau. Va nguoc
lai nhitng chat c6 ban chat hoa hoc twong tu s€ c6 su hoat dong tuong tu.
- Co ché tac dong ctia khang sinh
’ Thudc khang sinh tac dong ¢ tim phén tir, n6 tac dong vao té bao vi khuan theo hai co
ché sau day:
+Co ché che phu: Thudc khang sinh gin 1én mot phén tir nhat dinh va ngin can hoat
dong cua enzyme trén phan tur.
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+Co ché canh tranh: Do gan gidng ciu trac phan tir, chit khang sinh chiém duoc chd
cua mot chat khac. Bac biét n6 c6 thé chiém cho mot phan tir can thi€t cho sy chuyén hoa cua
vi khuan. Hai phan tor ndy giong nhau, canh tranh véi enzym, lam roi loan hoat dong cua té
bao: cac sulfamid, -Lactamin.

Acid paraminobenzoic 14 chit can thiét dé tong hop nén acid folic. Acid folic 1a mot
vitamin rat quan trong cho su tong hop nén cac bazo purin va pyrimidin, cac acid amin:
methionin va serin, Sulfamid canh tranh v6i1 P. ABA 1am cho t€ bao khong thé tong hop duoc
acid folic va sau do 1a cac purin va pirimidin twong Umg. Hai co ché trén tac dong vao 4 hudng
sau:

-Lam ngimg téng hop véch té biao, khang sinh ngin tré murein (thanh phan cé trong
cau tao mang vi khuan). Vi du: penicilin.

-Tac dong vao mang, 1am cho mang té bao chét thay ddi tinh thdm, hoic pha v& mang
té bao chat, lam ngung qua trinh trao doi chat.

-Uc ché qua trinh tong hop acid nucleic, d6 1a tong hgp ARN hay ADN cua té bao. Vi
du: Actinomycin

-Lam ngung qué trinh tong horp proteln hodc xuc tién tong hop protein nhung khong
c¢6 quan hé khing khit véi qua trinh sdng cta té bao. Vi du: Chloramphenicol, Streptomycin.

- Hién tuwong khang thubc cta vi sinh vt

Sy xuét hién cac dang vi khuan khang thudc c6 ¥ nghia dic biét trong hoa hoc trj liéu.
Mot so vi khuan khi chiu tdc dong cua nhiing liéu nho khéng sinh, thuong mat hoac giam tinh
man cam v&i khang sinh loai d6. Qua trinh nay dugc goi 1a qua trinh phat trién sy dé khang
hay su phat trién tinh khong man cam.

Hién tugng khang thudc dang 1a mdi lo ngai 16n, gy ra kho khian trong viéc dung
khang sinh di€u tri bénh nhiém khuan. Van dé khang thuoéc dugc phat hién ra khi dung khang
sinh trong diéu tri mot cach rong rai nhu penicillin, streptomycin, sulfonamit.

Khoang 20 ndm sau khi str dung rong rai khang sinh, penicillin, streptomycin, nguoi ta
da phat hi¢n thay ngay cang c6 nhi€u vi khuan c6 kha ngang chong lai tac dung hoéa tri li¢u
cia cac khang sinh nhu penicilin, streptomycin va sau d6 la cua tetracyclin va
chlormphenicol,...cua truc khuan mu xanh va sy khang thudc cua cac vi khuan nhu E. coli,
Salmonella, Shigella, nam moc, nam men,...

Trude nam 1955 streptomycin diét duoc tit ca cac vi khuan lao, nhd @6 ma bénh lao
duoc kiém ché. Ngay nay da c6 hon 40% vi khuan lao da khang lai khang sinh nay, lam mat
hiéu qua cua khang sinh. Khi dung tetracyclin hi¢u qua di€u tri rat cao nhung sau d6 vi khuan
lao lai tro voi tetracilin, tiép dén penicilin cling mat hi¢u lyc luon.

-Co ché hinh thanh tinh khang thudc cta vi sinh vét

Trudc hét phai thiy rang qua trinh hinh thanh tinh khang thubc cta vi sinh vat phu
thudc vao nhidu yéu t6:

- Nong d6 va ban chat khang sinh
-Thoi gian tac dong
- Co ché tac dung cua khang sinh
-DPic tinh cua vi sinh vat va nhiéu nhan t6 khac
~ Mac du co su tac déng khac nhau, gitra cac loai l;héng sinh 1én vi sinh vat, nhung co
ché hinh thanh tinh khéng thudc thi chu yéu do hai co ché sau:
*Khang thudc do bién déi vé bd may di truyén ciia vi sinh vat
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Chu tric ADN b1 thay d6i do tac dong cua khang sinh lam thay dbi thu ty cua cac
bazo kiém, 1am xuat hién cac chirc ning khac thuong cua té bao tao nén sy khang thude, do
la.

-Lam cho khang sinh bi giir lai & bé mit t& bao, khong xam nhép vao bén trong. Té
bao ¢ trang thai kém man cam voi khang sinh.

-Lam té bao ting cudng tong hop cac men cam tmg c6 kha ning phan huy chit khang
sinh trudc khi chat nay gay tac hai.

-Lam cho qua trinh trao ddi chét cua t& bao khéng man cam vé6i chét khang sinh, qua
trinh nay c¢o lién quan dén sy bién doi vé acid nucleic va protein va c6 su gidm thap qua trinh
sinh hoa hoc cuia té bao. Két qua 1a chat khang sinh khong gy nén su ton thuong sau sac dén
trao doi chat té bao.

- C6 thé bang cach khac nita, vi sinh vat di tao cho né kha niang khang thudc, trong
nhiéu truong hop dac tinh khang thude dugc ciling c6 ving chac va truyen lai cho thé hé sau
hodc t€ bao khac bang con duong bién nap va tai nap.

*Co ché khang thudc giy nén béi nhan t6 khang thude

Tinh khang nhiéu thudc ctia cing mot ching vi khuan, mic du nd chua hé tiép xtc
truc tiép véi cac loai thude d6 da duoc xac dinh boi. Kitamoto (1956) doi voi Shigella. Nhan
to khang thuoc, plasmid-R dugc phat hién ra 1960 véi dac diém:

- Cu tao ADN xoidn kép, khép vong nén quan sat c6 hinh tron.

- Ton tai tach biét NST, gén vao thanh trong mang té bao.

- Mot vi khuén c6 tir mot dén nhiéu plasmid, c6 khoang 30 loai plasmid khang khang
sinh.

Nhan t6 R 1a mot phirc hop gdm hai thanh phan:

1- Gen chu tri viéc di khang khang sinh, gdbm mot bo gen c6 thé dbi khang véi nhiéu
loai khang sinh, moi gen chiu trach nhi¢ém dé khang vé1 mot loai khang sinh, nhung cling ¢6
mot gen c6 theé khang hai loai.

2- Gen chi dao va quy pham hoa sy tai sinh cac nhan té R

Trong té bao vi khuan khang thudc, hai thanh phan trén c6 thé két hop véi nhau hoic
tach ro1 nhau, moi phan déu ¢ dang xoan kép va c6 kha nang nhan doi doc 1ap.

Khi ¢6 sy tiép xtic voi mot khang sinh nao do, gen twong tmg trong bd gen R ctia nhan
to R s& doc ma cho su tong hop lai mot gen chong lai khang sinh nély nhu men (-lactamase
chong ampicilin, men axetintraspherase chong lai Chloramphenicol,...

Hién tugng khang nhleu thudc duogc truyén qua lai bang con duorng tiép hop, khong
kem theo sy truyen NST ciia té bao, d6 1a con duong truyén ngoai nhan, nho nhiing nhan t6 di
truyén té bao chat Khi mot vi khuan khong hodc chua c6 nhan t6 di truyén R-plasmid thi n6

1a vi khuan tran rat c6 thé bi khang sinh tiéu diét, khi vi khuan tran dugc dugc cac vi khuan
plasmid truyén cho vii khi bi mat nay thi n6 c6 kha ning chong ddi lai khang sinh.

-Bién phap d6i v6i tinh khang thudc
Trudc hét phai dé cap dén mot van dé 1a viéc sir dung rong rai thudc khang sinh co
quan hé gi dén tinh khang thudc cta vi khuén.

Vi¢e dung thudc khéang sinh rong rai dé chita bénh, tat nhién s& dan dén mot hién trang
1a s& tao ra nhirng té bao thich ing, sy thich ing nhanh hay chdm phu thugc vao ndéng do va
phuong phap str dung. Cac té bao nay cling co tinh thich img mét cach bén ving va co thé di
truyén. Qua nghién ctru cho thay cac vi khuan mang plasmid ton tai khip noi, ké ca nhiing noi
khong bao gio sir dung dén chat khang sinh, nhu tach vi khuan tir phan cua dong vat hoang
dai, hodc cac vi khuan co trong cac mau hoa thach déu tach duoc cac plasmid khéng khang
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sinh, nhung hién nhién viéc ding khang sinh rong rdi s& lam cho nhan t6 khang thuc duoc
lan truyén rong nho chon loc.

Dé ddi pho véi tinh khang thude cta vi sinh vat ngudi ta ¢6 nhimg bién phap:

-Han ché t6i da st dung khang sinh trong diéu tri va phong ngira (bd sung vio trong
thirc an cho gia suc).

-Tim kiém céc loai khang sinh m6i va nghién ctru st dung phéi hop nhiéu loai khang
sinh trong diéu tri, khi su két hop mat hiéu luc méi nghi dén chuyén ting licu lugng nhung
khong phai ting mdi dwoc ma phai tim ra loai khang sinh méi. Tranh dung liéu thap va kéo
dai.

-Lam thay d6i cac ban chat cua cac plasmid hodc ngin ngira sy tai sinh va su truyén
plasmid gitta cic t€ bao. Hi¢n nay bang ky thuat hién dai nguodi ta cd thé tach cac manh
plasmid va ghep cac manh nay lai thanh mot plasmid hoan chinh. Diéu nay cho phép lai tao
gilta cac plasmid cua cac té bao khac nhau, hodc ghép ciac manh ADN ldy tir virus, t& bao
dong vat, té bao ung thu,...dé ghép thanh ‘nhing plasmid c¢6 chirc nang dinh huéng theo y
mubn, viéc 1am nay cé trién vong trong diéu tri bénh ung thu va chdng lai hién twong khang
thudc.

4.2. Té bao diét tir nhién va cdc yéu té hoa tan

Té bao diét ty nhién hay té bao NK (Natural killer cell) khi t& bao bj nhiém virus lai 1an
thir hai. Bach cau c6 kha nang nhan biét cac thay doi trén bé mat mot t€ bao bi nhiem virus.
T€ bao NK s€ gan vao cac té bao dich va co thé di¢t ching. T¢ bao NK dugc hoat héa boi
interferon, interferon dugc san xuat boi cac t€ bao nhiem virus va cling cé khi bdi t€ bao
lympho. Ngoai tdc dong trén t€ bao NK ra, interferon con c6 kha nang tao ra tinh trang dé
khang virus cho nhiing té bao chua bi nhieém virus & cac mo. Interferon dugc san xuat ra cé
thé chong lai nhiéu loai virus khac nhau.

Trong huyét thanh cta co thé bi nhiém trung, ndng do cia nhiéu loai protein da gia
tang nhanh chong. Cac protein nay dugc goi chung la "protein pha cip tinh " (acute phase
protein). Nong db cac protein pha cap co tang tu 2-100 1an so voi murc binh thudng va ching
tiép tuc gitt & mirc d6 cao trong sudt qua trinh nhidm tring.

Bo thé 1a mot chudi khoang 20 protein huyét thanh tic dung nbi tiép nhau theo mot
phan tmg chudi, déng thoi ching ciing tac dung véi nhitng thanh phan khac cua hé thong
mién dich bam sinh va thu duge. Sau khi dugc hoat hoa mot sd thanh phén bd thé ¢co tac dung
opsonin héa vi khuan va gitp cho qua trinh thuc bao, trong khi d6 mot s6 thanh phan khac
dong vai tro thu hiit cac té bao thyc bao dén hién truong nhiém tring. Mot nhom thanh phan
b thé khac tao ra su ly giai truc tiép ddi v6i mang té bao vi khuan.

4.3. Khing thé

Khang thé 1a nhirg phan tir duoc san xuit boi té bao lympho B, mét loai té bao ctia hé
thdng mién dich thu dugc. Khang thé hoat dong véi tu cach 1a ciu ndi giira vi sinh vat gay
bénh véi té bao thuc bao.

Tir d6 ching ta c6 dinh nghia khang thé: Khdng thé la cdc globulin trong mdu ciia
djng vit, c6 khd nang lién két dic hiéu véi khang nguyén da kich thich sinh ra né. Khang
thé chii yéu duogc tim thiy trong huyét thanh ctia dong vat, do viy huyét thanh chira khang thé
dac hiéu khang nguyén duoc goi 1a khang huyét thanh.

Khang thé cling c6 thé duoc tim théy trong cac dich thé khac cua co thé, nhu sira.
Nhirng khang thé c6 san trong sita hay huyét twong cua nguoi, dong vat tir trude khi o sy ti€p
xuc voi khang nguyén goi 1a khang thé tu nhién hay khang theé khong dac hi¢u.

Khang thé dic hiéu la khang thé dugce sinh ra do kich thich cua khang nguyén (vi sinh
vat) va két hop dac hi¢u vdi khang nguyén ay.
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Khi khang nguyén va khang thé twong g két hop véi nhau s& xay ra phan (mg ngung
ket.
4.4. Tiéu doc va khw trung

Cong tac tiéu doc, khir trung dic biét quan trong trong nhiéu linh vic nhu cong nghé
sinh hoc, ché bién, dy trir thirc an, phong va tri bénh va trong nhiéu linh vuc nghién ctru khac
ntra.

4.4.1. Tiéu doc va phwong phap tiéu doc

Tiéu doc 1a tén chung dé chi céac bién phap su dung hoa chat dé huy hoai vi sinh vat,
tuy nhién c6 the st dung céc bi¢n phap vat ly va sinh hoc.

Khi c6 mit cua cic chit tiéu doc, vi sinh vat s& ngung sinh truong va chét. Qua trinh
tiéu doc khong phai phat sinh ngay mot lic ma dién ra tuan tu theo mot qui ludt nhat dinh.
Trong mt s6 don vi thoi gian so luong vi sinh vét chét luc bit dau nhiéu, tiép theo tuy theo
su ting dan vé thoi gian ma su giam dan duoc thé hién qua duong cong tir vong.

Nhu vay sb luong vi khuan trong méi truong cang 16n thi thoi gian tiéu doc cang dai,
didu nay co y nghia trong thyc tién tiéu doc dé dat hiéu qua cao nhat.

Céc nhin t6 anh hwdéng dén tiéu doc
Tac dung cua ti€u ddc phu thudc vao nhiéu yéu t6:
+Trude hét phu thude vao loai hinh cac nhén t6 tac dong va cudong do tac dong cua
chung, do6 1a nhan t6 vat 1y hay hoa hoc, hoa chat loai gi,...
+Pic tinh cua té bao: loai gidng trang thai sinh ly te bao, tudi t& bao, c6 hinh thanh
nha bao, gidp mod hay khong, ham lugng mudi ctua tung loai té bao.
+‘Tlnh chét cua mgl trudng ma vi sinh vat tdn te_u: trang thai rpf)i truong ran, long,
thanh phan méi truong, nong do ion, pH mdi trudng, sy ton tai cac chat hiru co va nhiét do
moi truong.
+Thoi gian tac dong cia timg nhan t.
Nhimng nhan t6 nay c6 quan hé va tic dong qua lai 1an nhau.
Phuwong phdp tiéu djc
Nhing hoa c‘hét‘vfra c6 thé 1a chit rc ché, chét phong théi hay chat tiéu doc, khir tring
khi co su thay d61 vé nong do hodc co nhiing tac dong khac. Tuy theo muyc dich yéu cau cong
viéc ma st dung cac hoa chat hop 1y dat hiéu qua cao.
Dé ngin ngira sy 1én men thdi trong cac ché pham, san pham ché bién dé cho con
nguoi va gia sic ta phai sir dung cac hoa chét voi nong do khong giy doc trong ché bién bao
quan. Héa chét nay gom hai nhom:

Nhom chit hitu co: cac acid hitu co: lactic, citric, acetic, beoic, salicilic, mudi:
benzoat, salixilat, tiophosphat metin, etilic, khoi cui va gia vi.
Nhom chit vo co: acid boric, mudi borat, acid sunfuaric, kiém, mudi kiém, NaCl,
nitrat, halogen, peoxit, cac khi.
4.4.2. Khtr trung va phuong phép khu trung
_ Khur trang la mét phuong phap loai trir hoan toan vi sinh vét ¢6 trong méi trudng nao
do bang cach tiéu di¢t hay loai bo chung.
* Y nghia ctia khir tring:
Tranh lay truyén, giy nhiém vi sinh vat tir noi nay sang noi khac, vat nay sang vat
khéc, tir vat thé nao do6 sang co thé¢ dong vat.
) bam bao dd ghinh xac cua thi nghi€ém, su thuan khiét trong cong tac v¢ sinh nhu nuoi
cay, phan lap, gilr giong.
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Pam bao sy bao quan 1au dai cua cic moi trudng dinh dudng, thude, thyc phdm va cac
dung cu tinh xdo khac.

Nhing nhan t6 co6 quan hé dén khir tring c6 nhiéu va cling twong ty nhu di trinh bay
trén phan tiéu ddc.

+Khir tring bang hoa chat
G nhiéu chit c6 tac dung khtr tring nhung tiy theo muc dich, d6i twong ma dung cac
chat hoa hoc cho ¢6 hi¢u qua.

Acid phenic: 5% dun s6i dé khtr triung d6 vat ché vaccin. Bom vao budng cdy 10-15
phut khtr trung.

Crezin: dung dung dich 5% khir trung chuéng trai, nha vé sinh.

HgCl: 0,1% ngam dung cy, 0,05-0,2% khtr trung chuéng trai.

Focmon: 40% pha vé6i thube tim dé sat tring budng cay.

Khir tring bang tia b xa

Tia tir ngoai: dung dén tir ngoai dé phat ra tia c6 chiéu dai budc sdng 2300-2700A°,
thuong dung 1a dén hoi thuy ngén thach anh co d6 dai budc song 2537A° khir tring phong
cay bang cach duy tri thoi gian chiéu 30 phut-1gio.

Nhén t6 anh hudéng dén chiéu tia tur ngoai khtr trung: thoi gian chiéu, cudng do chibu,
tinh chat ciia moi truong (moéi truong chira mu6i khoang lam giam, kha nang khir trung, méi
truong ma, chat béo tang kha nang khir trung).

Tia tr ngoai duogc dung pho bién  rOng réi trong cong nghiép thuc pham hién nay. N6
c6 kha ning diét hoan toan vi khuan va nim moc.

+ Tia phong xa

Hién nay nguoi ta su dung tia y, X dé khir tring, céc tia phong xa nay do may phong
xa phat ra. Bac diém cua khur trung bang phong xa:

- Khtr trung kha hoan thién, di€t trir vi sinh vat va sau bénh khéc

-Bao dam xr 1y san pham dong déu, chi can xir Iy mot lan, thoi gian bao quan kéo dai.

- Dg xuyén séu cua tia cao, dam bao khur trung ¢ d6 day 20-30cm cho phep xtr Iy san
pham bao bi.

- C6 anh huéng dén mau sic, mui vi ctia san pham.

+Khtr tring bang nhiét o
Nhu chung ta da biét vi sinh vét c6 thé sinh truong trong gio1 han 0- 90°C. Ngoai gidi

han nay hau hét vi sinh vat khong hoat dong, do nhiét d6 cao lam bién tinh protein va pha hiy
cac men, dan dén pha huy té bao.

Khir trung nhiét do kho

Pét: sir dung khi khir tring que cdy, dao kéo va nhing vat liéu khong chay. Hoac dbt
xac chét, bong bang, co thé dung dén con hay dén xi, xang dot.

Say kho: str dung 16 hip c6 ngudn nhiét 1a dién.

Khir tring bing nhiét wét

Khtr trung Pz}steur: st dung nhiét do thép dudi 100°C dé khir trung; 63-
6509/30phﬁt,...dﬁng dé khu trung sira, hoa qua, phuong phap nay khong diét dugc cac vi
khuan chiu nhiét va nha bao nhung chat lugng khong bi anh hudng.

Pun s6i: ding phuong phap dun sdi truc tiép 30 phat-1 gio.

Hap ngit quang: hap ¢ nhiét d6 hot dun so1 ,IOOOC tranh hong cho méi truong khi hap
0 nhi¢t do cao, nhu moi truong huyét thanh, long trang trimg, sinh to, duong,...
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Khir tring bang hoi nuge cao ap: nha bao thuong bi diét ¢ nhiét do am 1a 120°C.

Mudn vay phai str dung cac ndi hip cao ap.
Khir tring bang loc

Mot s6 dung dich khong thé khir tring bang nhiét do do bi thay doi ddc tinh vat Iy, hoa
hoc, nhu moéi truong huyét thanh c6 thé ngung két, men trong dung dich c6 thé bi pha
huy,...Nhu vay do6i véi nhirng moéi truong dich thi dung phuong phap loc khir trung 1a tot nhat.

Hién nay co nhiéu loai dng loc khac nhau, mudn loc trude hét phai dung dng c6 kich
thude 16n dé loai bo cac hat c6 kich thude 1on. Sau d6 méi dung 6ng loc khur trung. Khi loc

phai st dung may ap luc chan khong, thuong dung dé khir tring huyét thanh, hong cau, thuin
khiét cac giéng virus, loc ADN.

-Cau héi on tap:

1. Trinh bay phuong phap khtr tring bang tac nhan vat 1y?

2. Trinh bay phuong phap khtr tring bang tac nhan héa hoc?

3. Trinh bay phuong phap khir tring bang phap sinh hoc?

4. Co ché tac dong diém tac dong cua chit khang sinh?

5. Phén loai khang sinh cin c&t vao ngudn gdc.

-Tai liéu tham khéao:

1. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Vin Ty (2000). Nha xuét ban giao duc Ha
NOoi.

2. Vii Thi Minh Btic (2001). Thuc tip vi sinh vat hoc. Nha xuit ban Pai Hoc Qudc Gia Ha
Noi.

3. Hoang Thuy Nguyén, Dang Dure Trach, Ninh Due Dy, Nguyén Hong Diét, Nguyén Thi K¢,
Nguyeén Thi Oanh (1974). Vi sinh y hoc tap I. Nha xuat ban Y hoc Ha Noi.

4. Nguyén Vinh Phu6c(1976). Vi sinh vat hoc Tha y tap III. Nha xuét ban dai hoc va trung
hoc chuyén nghiép Ha Noi.

5. Pham Hong Son(2006), Gi4o trinh bénh truyén nhiém tha y. Nha xuat ban nong nghiép Ha
NOoi.

6. Nguyén Khic Tuan(1999). Vi sinh vét hoc, nha xuit ban nong nghiép Ha Noi.

Giai thich thuat ngir:

Natural Killer cell: t€ bao diét ty nhién, t€ bao lympho ¢6 kha ndng nhan dién va tiéu diét cac
te bao la hodc té bao chu nhiém virus theo cach khong dac hiéu.

Antigen: la protein ma khi di vao co thé dong vat kich thich hé mién dich sinh ra dép tng
mién dich.

Antibiotic : Chét khang sinh, c¢6 tac dung ti€u diét vi khuén.
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