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Muép ding (Momordica charantia - MC) 13 mét trong nhimg loai cdy duge st dung tir lau nhu mét duge
ligu & Trung Quéc va Nam A vao cac myc dich chira tri bénh do virus, ung thu vi tang cudng kha nang mién dich
cla ngudi. Nhimg nghién cidu gidn day cho thay hoat tinh sinh hoc trén clia Mudp déing 14 do mét loal protein
duge téng hop chit yéu trong 14 thudc loai protein bdt hoat ribosdm (Ribosome Inactivating Protein - RIP).
Protein niy da duge tinh ché tir dich 14 cdy Mudp déng va ¢6 phan uir lugng 13 30 kDa | 1]. Thit nghiém trén 1€ bao
nu6i cdy cho thiy nd cd hoat tinh khang HIV va vi vy duge ky hi¢u 12 MAP30 (Mormordica Anti-HIV Prolein)
[2]. Twong tu nhe mot protein khang HIV khac (GAP31) tich tir Gelonium multiflorun, MAP 30 ¢6 hoat tinh ddi
vdi ¢d hai loai co chét 14 ADN vi ARN. Ngoai ra MAP 30 con ¢6 hoat tinh N-glycosidase diic hi¢u Jén lién két
glycosit giffa ribosdm vi A*?* hay G** cla rARN 28S trong hé vo bao [3] va (rc ch€ sinh téng hop in vitre
protein t& bao nhan thit. Hoat tinh nay clia MAP30 rét dic trung d6i véi cac RIP don chudi ¢6 nguén gdc thuc
vat [4] vi chi dugce phil hién trong hé sinh téng hop vé bao. MAP30 khong giy 4nh hudng dén téng hyp protein
cha 1€ bao binh thudng, béi vi chiing khong di vao trong cdc t&€ bao. Nghién cifu cia Rybak va cs cho thdy
MAP30 con ¢6 hoat tinh chang ung thu manh ddi véi mot vai dong 1€ bao ung thu ngudi [5].

Vi nhitng dac tinh quan trong trén ca MAP30 nén viéc thu nhan lugng Iém protein nay [ cdn thiét doi
véi thue tién y hoc. The nhung, do hiim lugng ciia chit nay trong cic dich chiét tir cay rét thip cho nén viéc téng
hop né trong cdc hé biéu hién vi sinh véi lugng 16n 12 c6 ¥ nghia. Trong théng bdo niy chiing t6i trinh bay cic
két qua.vé tao dong gen MAP30 tir ADN genom cia Muép dang va biéu hién né trong nidm men Pichia pastoris
vGi muc dich tao ra chling san cao loai protein quy nay. '

II. NGUYEN LIEU VA PHUONG PHAP
1. Cédc noi vi sinh, plasmit, méi truomg va hoa chat
Noi E. coli DH5¢t ¢6 kiéu gen [endAlrecAlhsdRI7supEddgyrA96thi-1relA] lacUI69(g80 lacZAMIS)|
drge sir dung trong cdc thi nghiém bién nap va nhan plasmit, '

Noi P. pastoris GS115 (his 4) rong bo chudn cha Invitrogen (M¥) duge sit dung dé biéu gen mi ho4 cho

MAP3(.
" Cic plasmit sir dung trong cong trinh: pUCI 18 (Takara, Nhat Ban) diing dé nhéan dong céc san pham PCR,

pPICY (Invitrogen, M$) diing d& biéu hién gen MAP30 trong nm men P. pastoris.

Mai trudmg nuoi cdy: Méi trudmg LB chida 1% tryptone, 0,5% cao ndm men, 1% NaCl; bd xung 2% agar,
50 pg/ml ampicilin néu cén. M6i trutmg MD chita 2% glucose, 1.34% YNB, 4x107% biotin, 1.5 % agar. Moi
trudmg YPD chita 1% cao ném men, 2% peplone, 2% glucoza; b8 xung agar dén 1,5% néu cin. Méi uudng
BMGY chifa 1% yeast cxtract, 2% pepton, 1% glycerol, 1.34% YNB, 4x107*% biotin, 100 mM d¢ém kali photphat
pH 6,0. Moi truimg BMMY ¢6 thanh phén tuong ty moi trudmg BMGY, chi khde 1a thay glycerol bing methnol.

Cdc enzym han ché, T4 ADN ligaza cta New England Biolabs (My), photphotaza kiém (Call intestine
alkaline phosphotase - CIP) cda Bochringer Mannheim (Dirc).

2. Cac phuong phép lién quan dén ADN

Céc phin tng cdt, néi ADN, dién di trén gel agaroza, bign nap ADN chli yéu duge tién hinh theo ma 14
trong sdch cia Sambrook va cs [6].

ADN genom Mudp ddng dugce tich chiét theo phuong phap cua Backer va cs [7).
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Phan ting tong hop chuéi (PCR) dugc tién hanh trén may MJ Research (M§) ¢6 st dung bo chudn GenAmp
kit (Perkin-Elmer Cetus, M§). Diéu kién tién hanh phan dng nhir sau: 96°C trong 1 phit, 25 chu trinh gém 94°C
trong 1 phit, 56°C trong 1 phiit, 72°C trong 2 phut; két thic phan img & 72°C trong S phiit.

Trinh tu nucleotid duge xéc dinh theo phuong phép két thiic chudi cha Sanger va ¢s {8] va dugc thuc hién
tren mdy doc gen tu dong AL Express (Pharmacia Biotech, Thuy Dién) v6i .bo chudn (No. 27-2693-02,
Pharmacia Biotech) theo hudng dfin cta hing cung cdp.

Bién nap plasmit vao P. pastoris GS 115

Plasmit duoc bién nap vao P. pastoris GS 115 theo phuong phdp mo 4 trong bd chudn ciia hing cung cdp.
San phdm bién nap dugc cdy trai trén méi trudng MD chita 2% thach va 1 & 30°C. Sau 3 ngly s& xust hién khudn
lac cla cdc thé bién nap.

Bi€u hién gen trong P, pastoris GS115

Chon nghu nhién 12 thé bién nap dé nuoi cdy trong 1 ml moi trudng BMGY, nuéi ldc 200 vong/phiit &
30°C trong 24 gids. Ly tam 1500 vong/ phiit trong 5 phiit d€ thu 1€ bao. Cim tng thé bi€n nap bing cich dich ho4
t& bo trong moi trudng BMMY dén ODy,, dat 1 vi nuoi tiép & 30°C trong 72 gidr. Sau 24 gidy thi bd sung thém
methanol dén ndng d6 cusi ciing 1a 1%. Cic méu protein dugc |4y ra tai cac diém 6, 12, 24, 36, 48, 60 va 72 gid
sau cam ing dé tién hanh phan tich bing dién di.

3. Dién di protein

Protein 1if cic miu cam tng duge phan tich bing dién di trén gel acrylamid bign tinh (PAGE-SDS) 12,6%
theo phuong phéap clia Laemmli [9].

ITL KET QUA VA THAO LUAN
Thict k& plasmit pPICMAP30:

Chting t6i tién hanh nhan gen ma hod cho protein thanh thuc ctia MAP30 tir ADN genom Mudp déng bing
PCR nhds cap méi duge thiét k€ trén ¢o 0 trinh tr gen MAP30 di cong b [2] va 6 trinh tu nhu sau:
PICMAP-5": 5’-CGAATTCGCCAAAGGCGATGTTAAC-3'
EcoR 1 )
PICMAP-3": 5"-CGAATTCTCAATTCACAACAGATAC-3
EcoR 1
Cap méi trén cho phép nhan lén doan ADN mi hod cho MAP30 bt ddu tir axit amin Alanin & vi trf 2]
trong tién phan tir cia MAP30 ma khéng chita doan tin hiéu tigt. O cay Mudp dang, day 13 vi i nhan bigt dé
peptidaza cdt tién phan tir tai axit amin & vi tri 23 trong MAP30 thinh protein thudn thyc. Véi cip méi niy khi sir
dung ADN genom cita Muép déng dé 1am khuén trong phan tng tng hop chudi ta s& nhan duge doan ADN c6
kich thudc khodng 800 bp. Két qué dién di sin phdm PCR trén hinh 1 cho thdy bing cap méi trén d thu nhan
duoc bang ADN dic tring ¢6 kich thudc theo tinh todn.

Hinh 1. Nhan doan ADN ma hoi cho protein thuin thue ciia MAP36 bing PCR
1: San phiim PCR, 2: Thang ADN chudn
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Trén co s san phdm PCR tao dugc, chiing toi ti€n hanh nhn dong gen Map30 nhd plasmit pUCT18. Sdn
phém PCR dugc gin vio pUCL1S tai vi trf cdt Hinc 11 nhdy enzim gén T4 ligaz, sau d6 né dugc bi€n nap vao
E.coli d& nhan dong. Do & hai ddu cha cdc doan méi (PICMAP-5" va PICMAP3’) diing dé nhan gen MAP30 dugc
thi€t k& thém diém cét EcoR [, nén ADN plasmit ca cic thé bién nap dugc tach chiét va kiém tra bang cach cat
véi EcoR 1 dé tim dong mang gen MAP30. Thé bién nap ding s€ 13 dong ¢é ADN plasmit ma sau khi cét bing
EcoR 1s€ cho ra 2 doan ADN ¢6 kich thude khoang 3,3 va 0,8 kb.

Két qua dién di sdn phdm ADN plasmit cGa cédc thé bién nap cét bang EcoR I cho thdy da s6 cic dong déu
cho ra 2 doan ADN c6 kich thuéce 3,3 kb va 0,8 kb. Chimg to ty 18 tao dong céc san phdm PCR trong pUC118 cat
bing Hinc I 13 rdt cao.

Do doan ADN 0,8 kb duogc gén vio pUCT18 tai vi trf Hine TE nén né cé thé gan vio theo chidu xuéi hodc
ngugc. Trong gen MAP30 vi pUC118 déu ¢6 1 diém cét Hind I nén khi cit bimg Hind 111 thi dong mang gen
gén theo chiéu xu6i s& cho ra hai bang ADN c¢6 kich thudce 12 524 va 3546 bp; con theo chiéu nguoc lai s& cho 2
bang nhu cé kich thude 346 va 3724 bp. Ching t6i nhén thay todn bo 30 ddng bién nap thu duge déu c6 doan gen
MAP30 gan vao pUC118 theo chiéu nguoc. C6 thé 1a céc t€ bao chh ¢6 sy chen loc nhét dinh d6i véi chiéu gin
cita doan gen MAP30.

Ching t6i di chon 1 dong pUCMAP30 tir 30 dong da kiém tra d€ sit dung trong céc thi nghiém tlé’p theo.
Poan gen Map30 trong pUCMAP30 dugc thu nhan bang céch cét plasmit ndy véi EcoR 1, sau dé dién di dé tich
bang 0.8 kb chifa gen MAP30. Doan gen thu duge duge dua vao vector bidu hién pPICY ciing dugc cét bang
EcoR 1. Sau khi da kiém tra chiéu gan cGa gen MAP30 trong pPICY tir 23 thé bién nap, ching t8i thu dugc 9 dong
mang gen MAP30 gin theo chiéu xubi trong 8 hop pPICMAP30. Tir 9 dong nay ching t6i dd chon 1 dong dé
bién nap vao ndm men P. pastoris.

Bién nap pPICMAP30 viio P. pastoris GS115 va nghién ctu sy biéu hién

pPICY thudc loai vecta tich hgp, nén trude khi bién nap ching t6i md vong plasmit nay bing St I dé tang
hi¢u qua tich hop vio nhiém sic thé ciia P. pastoris. Sau 3 ngay nuéi cdy trén méi trudng chon loc ching tdi di
thu duge cic thé bién nap. Nhit nglu nhién 12 dong d€ nghién ctu kha nang biéu hién cha ching. .

B g

Hinh 2. Dién di protein ngoai bao ciia thé bién nap P. pastoris mang gen MAP30
1. Trong luong phan ti protein chuén

2. Dich ngoai bio truéc khi cam tg

3. Dich ngoai bao sau khi cdm g 24 gi&y bing methanol

4.  Dich ngoai bao sau khi cam ting 48 gi& bing methanol

Két qua dién di protein ngoai bao trén hinh 2 cho thﬁy sau 24 gi¢y cam dng xudt hién bang protein dam cé
kich thudc khoang 34 kDa, cdn & trong dich prolem trudc cam tmg khong xuét hién bang protein tuong ng San
phdm protein biéu hién thu dugc tuong 461 sach va chiém hon 90 % protein ngoai bao téng s6. K&t qua nay rit
thuén tién cho viéc tinh ché dé nghién ctu hoal tirnh th hoc ciia protein tai t6 hop thu duge.

Tuy nhién theo tinh todn thi doan gen mi hoa cho phan tir protein thanh thuc cia MAP30 c6 kich thude
khodng 800 bp nén khi biéu hién s& cho ra phan tir protein cé kich thudc khoang 29 kDa. Trong trudmg hgp cia
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MAP30, protein thu duge ¢6 kich thude khoang 34 kDa. Diéu nay 6 thé dugc giai thich 12 do ¢6 su glycozil hoi
protein sau dich mi trong t€ bio P. pastoris. Trong ndm men hién tugng glycozil hod protein xdy ra rdt phd bién
néu trong c4u tric clia né c6 diém nhan bigt dic hiéu Asn-X-Ser/Thr. Theo két qua di cong b thi trong cdu tric
ciia MAP30 c6 1 diém nhan biét nay & vi tr 51-53 (Asn-Leu-Thr) [2]. Vi vily, rit c6 thé phan tr MAP30 biéu
hién trong ndm men Pastoris di duge glycozil hos.

Chiing i da biéu hi¢n thanh cong gen MAP30 cia Mudp déng trong ndm men P. pastoris, san phim
protein clia né dugc tiét ra moi trudmg va chiém lugng chi yéu trong dich protein ngoai bao. Diéu niy md ra trién
vong thu nhan MAP30 véi lugng 16n dé tién hanh nghién citu va thit nghiém céc hoat tinh sinh hoc cia né.

Cong trinh nay duoc thuc hién tai Phong K thuat di truyén, Vién Cong ngh¢ Sinh hoc véi sy tai tro kinh
phi ciia Chuong trinh nghién ciu co ban, nam tai khod 1999,
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' ~ SUMMARY _
EXPRESSION OF BITTER MELON RIBOSOME INACTIVATING

PROTEIN IN YEAST P/CHIA PASTORIS

NGUYEN VAN DAT, NGUYEN THANH THUY, NGUYEN HUY HOANG,

NONG VAN HAI LE TRAN BINH AND TRUONG NAM HAI
Institute of Biotechnology, CNST

Ribosome inuctivating protein gene was cloned from the bitter mefon Momordica charantia hy PCR und
was expressed successfully in yeast P. pastonis. The synthesised protein was glycosylated and secreted into
medium. It apened possibility for producing this protein in lurge amount Jor its study und application.





