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Trung tam Cong nghé Sinh hoc, Pai hoc Quéc gia Ha Noi

1. Mo dau

Cac protein tce ché tripxin (TI) cua hat cac cay ho bau bi (Cucurbitaceae) tuy dudc
phat hién muon hon cac T1 thuc vat khac nhung da dude quan tdm nghién ciiu nhiéu vi
chung co nhing dac tinh qui vé mat khoa hoc va ¢é tiém niang ing dung 16n.

Hat cua hau hét cac loai bau bi ké ca 2 TI ¢6 cau tric vong méi dude phat hién tu hat
odc [4] déu co T1 vai khoi luong phan tu vao khoang 3 kDa, ¢6 3 cau disunfua, chung dudge
xép thanh mot ho mdi, ho TI bau bi (squash inhibitor) [9]. Trong s6 cac T1 ho bau bi, cac TI
phan tu thap cua hat bi do (CMTI-I, ITI) duge phat hién sém hon ca va ngoai tac dung tuc
ché tripxin cac TI nay con e ché factor XIla [6] (proteinaz-xerin xuc tac cho phan ing dau
tién trong qua trinh dong mau). Gan day [7] ngudi ta con phat hién thém mot T1 khace tu
hat bi do, CMTI-V khie vdi cac CMTI da biét, CMTI-V bao gom 68 axit amin, va chi ¢6 1 cau
disunfua, c¢6 khoi luong phan tu 1a 7,1kDa, ¢é tinh kiém va ciing ¢6 tac dung vce ché dic hiéu
factor XIla. Tuy nhién ham lugng TI nay ¢ hat bi d6 tuong doi thap, vi vay da co mot sd
cong trinh nghién ciu st dung ky thuat ADN tai to hop dé tach dong gen ma hoa ching
[1,2,13,14] véi hy vong c6 thé san xuit biang cac bién phap Cong nghé Sinh hoc.

Cong trinh nay tach gen ma hoa CMTI-V ti hat bi do, su dung ky thuat ADN tai to
hap dé tach dong va biéu hién gen CMTI-V ¢ E.coli.

2. Nguyén liéu va phuong phap

2.1. Nguyén licu

- La bi do (Cucurbita maxima) can non tudi duge st dung lam nguyén liéu dé tach
ADN tong so.

- Chung E.coli DH5a (MBI Fermentas) dude dung lam té biao chu dé nhan ban
plasmit tai to hop. Chung E.coli BL21 (DE3) cua Life Technologies (My) dude dung dé biéu
hién protein tai to hop. Cac mébi do Invitrogen life technologies tong hgp theo thiét ké cua
chung toi. Cac hoa chat thong dung trong Sinh hoc phan tu cua cac hang Sigma, Bio.Rad,
Promega. dNTPs, Mix ladder, Taq DNA polimeraz, » DNA ladder cua Finnzyvmes, BamHI,
T, DNA ligaz cua Promega. Tripxin tuy tang bo va co chit BApNA (N,-benzoyl-DL.-
arginine-p-nitroanilide hydrochloride) cua Sigma; Plasmit pET 14b cua hang Invitrogen;
Kit dé taesh ADN tong sd va tach plasmit cua Qiagen; X-gal (Bromo-4-chloro-3 indolyl-p-D-
galactopyranoside) cua MBI Fermentas; Glass microfibre filters cua Whatman, Anh.
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2.2. Phuong phap
- Tach ADN toan phan tur la bi do:

ADN tong s6 cua la bi do non lam khuon trong phan tng PCR dudc tach theo phuong
phap cua Eija Pehu va cong su [3]. Kiém tra ham lugng va dé sach cua ADN bing phuong

phap do do hap thu ¢ budc séng 260nm, 280nm; phuong phap dién di trén gel agaroz.
- Tach dong va nhan gen cua CMTI-V

Da su dung 2 cap mdi sau:
Maéi xudi (forward primer) ¢ chiia trung tAim nhan biét cua Ndel:
5 CAATGGATCCTCCTGCCCAGGTAAGTC 3
Moi nguge (reverse primer) c6 chia trung tAm nhan biét cua BamH I

3 CGCGGATCCGCGTATACCGATCCTCGG 5

Phan ting PCR dé tong hop va kiém tra lai gen CMTI-V dude thue hién nhu sau: thé
tich héon hgp phan vng 25ul bao gom: 2ul ADN genom bi do (520ng ADN), 1,25u] mdi xudi
(225ng), 1.25ul mo1 ngude (225ng), 0.5ul ANTPs (200uM), 0.5ul Taq polimeraz (0.51U),
19,5ul dém PCR 1 lan .

Chuong trinh chay PCR: bién tinh ADN khuén ¢ 94°C trong 3 phut, nhiét do gan méi
6 63"C trong 1 phut, tong hdp ¢ 72°C trong 1 phit, téng sé6 1a 30 chu ky, nhan lai gen CMTI-
V trong 8 phut ¢ 72"C, cuéi cung san pham PCR dudge giti 6 4°C cho tdi khi kiém tra trén

agaroz.

Kiém tra san pham PCR bang phuong phap dién di trén agaroz 2%, tinh sach qua
Glass Microfibre filters (GF/D, GF/C, Whatman, UK).

- Phuong phap dién di ADN trén gel poliacrilamit 5% [12]: Dém dién di TAE, tién
hanh dién di ¢ diéu kién 90 phut, 150V. Sau khi dién di, c¢d dinh trong etanol 10% trong 5
phiit, rua bang dung dich HNO, 3% trong 3 phut, ria bang nudc Milli Q 1 phut, nhuém
bang AgNO, 0,2% trong 20 phut, rda sach AgNO, bang nudc Milli Q, cudi cung hién bang
ADN bang dung dich Na,CO, 3% va 0,1% focmaldehit trong khoang 3 phut, git gel trong

axit acetic 10%.

- bién di trén gel poliacrilamit 15%- phat hién bang TI theo phuong phap da mo ta
trude day [8].

2.3. Thiét ké'vecto tdi té hop

Plasmit pET-14b ¢6 chda trung tAm nhan biét cuia BamH I va Nde I dude md vong

bang cach xu li véi 2 enzim nay ¢ diéu kién: 37°C trong 2 gig.

Tap chi Khoa hoc DHQGIIN, KITIN & CN. TXX. Sd 3. 2004
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San pham PCR nhan ban ADN genom bi do véi moi xudi va moil nguce dac hieu da
dude tinh sach, cat vai BamH T va Nde 1 (6 diéu kién 37'C trong 2 ¢id). dua vao plasmit

pET-14b da mo vong bang 2 enzim trén.
Phan ang gan dude thue hién 0 4"C trong thoi gian 16 gio nho T, ligaz [10].

Vectd tai to hop pET-14b — CMTI-V viét tat (pET-TI-V) dude bién nap vao chung

E.coli DH5a bang phuong phap soc nhiét [5].

Cac thé bién nap duge sang loc trén moéi truong thach Luria-Bertani (LB) (1%
tripton, 0,5% cao nam men, 1% NaCl) ¢6 bé sung ampixilin (100pg/ml), nudi qua dém ¢
37'C. Chon cac khuan lac mau tring (c6 mang ADN ngoai lai) cay chuvén sang cac dia

thach trong moi truong LB ¢6 ampixilin (100pg/ml) dé dung cho cic thi nghiém tiép theo.

Nuoi vi khuan E.coli DH3a tai to hop, tach plasmit tai to hop. tinh sach (theo phuong
phap Qiagen [11). Cat bang 2 enzim gidgi han BamH I va Nde I, kiém tra bang phudng phap
PCR, san pham dude kiém tra kich thude bang cach dién di trén gel agaroz 2% vdi thang
chuan ADN.

Dong veets mang gen CMTI-V da qua kiém tra nhu trén, dudge gial trinh tu vang co
¢ADN theo phuong phap Sanger.

2.4. Biéu hién protein tdi té hop o E.coli

Vecto tai to hop pET-14b-TI-V dude bién nap vao chung E.coli Bl.21 bang phuong
phap soe nhiét [5].

Sang loc vi khuan tai to hop trén méi truong thach LB ¢6 ampixilin, X-gal, cac khuan
lac trang dude nuoi trén moi truong long cé chia ampixilin (100pg/ml) 6 37'C dén khi dat
gia tri OD,,,,= 0,6. Thém IPTG (isopropyl B-thiogalactoside) dé cam tng bi¢u hién protein
dich.

Thu sinh khai té bao, pha mang té bao bang siéu Am (may Sonicprep 150 cua Diic). 1
thé tich té bao + 50 thé tich dung dich dém TE (10mM Tris-HCI, 1mM EDTA, pH=8,0), li
tam 12.000 vong /phut ¢ 4"C trong 30 phut, thu dich trong git ¢ —20'C dé cho cac thi
nghiém tiép theo. Kiém tra hoat tinh cua protein tai to hdp bang phuong phap PAGE ¢o
chia co chat [8).

3. Két qua va thao luan

3.1. Tach va tinh ché ADN tong sé

La bi do non nghién trong nitd long, chiét theo ti 181:4 (mg/ul) dung dich AP, nong do

RNAz cuol cung la 100pg/ml, git ¢ 65°C trong 10 phut, thém 130 ul AP, giti trong nude da 5
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phut, li tam, thu dich noi, cho qua cot QIA shreder (QIAsMC), thu dich qua cot. Thém dung
dich AP,, etanol vao dung dich nhan dude qua cot theo ti 1é thé tich 0,5:1:1, tron déu cho
toan bd hon dich nay qua cét Dneasy MC, riia ¢ot 2 1an bang dung dich dém AW. Thoi ADN
khoi c¢ot bang 100l dung dich dém AE. Kiém tra néng d6 va d6 sach cua ADN tong sé bang
dién di trén agaroz va trén may quang pho (spectronic Unicam). Két qua nhan duge ti 1é
0D, /OD.., 1a 1,86-1,90, chiing to ché pham cé d6 sach dat yéu cau. Dién di trén gel agaroz
0,8% véi thang chuan . ADN cac néng d6 khae nhau cho thay ham lugng ADN tong sé thu
dude 1a 260ng/ml. Nhu vay, ADN thu dude cé6 chat luong tot va ham luong du cho cac nghién
cltu tiép.
3.2. Nhan ban doan gen CMTI-V tiw ADN genom bi do bing ky thuat PCR

St dung ADN da tinh sach lam khuén trong phan tng PCR, véi mdi xuéi, méi ngudce
va cac diéu kién phan ting nhu da néu trong phan phuong phap. Theo tinh toan Ii thuyét sé
nhan duge san pham phan tng ¢6 kich thudce 230bp. Két qua dién di trén gel poliacrilamit
5% (hinh 1) cho thay san pham PCR thu dudc ¢6 1 bang véi kich thuée diing nhu tinh toan li
thuyét vao khoang 230bp. '

bp
Hinh 1: Dién di d6 san pham PCR su dung
ADN genom bi ngé lam khuon
& 1 - Thang ADN chuan
500~ (100-10000bp)
400 - 2 . San pham PCR ~ 230bp
300+ | . 230bp
200+
100—»

,1. )

Phéan tich trinh tu nucleotit ching to dung 1a gen CMTI-V (két qua khong trinh bay ¢
day). Ngoai ra, chung td1 cung da tong hgp gen ma hoa CMTI-V theo phuong phap da mo ta
trude day [14] va nhan doan gen da dude tong 10p biang ky thuat PCR véi 2 phan ting PCR

Tap chi Khoa hoe DHQGHN, KITTN & CN, T.XX. 563, 2004
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noi tiép nhau, phan ung sau su dung san pham cua phan ung trudée lam khuon, véi 2 moi
xubi va ngude. Két qua trén hinh 2 cho thiy san pham PCR c6 kich thude khoang 230bp,
dung theo tinh toan 1i thuyét. San pham PCR duge tinh sach qua mang Recochip, nhan

dude mot bang ADN sac nét, c6 kich thude tuong tng 230bp (hinh 3).

bp

— 1353
—1078
— 872
500 - 500-» e
400 - 400 —»
300 | —230bp 300 —310

— 281
— 234
— 194
—- 118
—-72

200+
100~

200>
100>

1 2 3 4 5 6

Hinh 2: Két qua tong hap gen CMTI-V Hinh 3: Két qua tinh sach san pham
1 - San pham PCR 1 véi néng PCR cua gen CMTI-V
d6 cua méi méi 1a 200ng 1- Thang ADN chuéan (100bp)
2. San pham PCR 1 véi néng 2- San pham PCR (cua cot 4, 5 anh 3)
dd cua mdi mai la 250ng sau khi tinh sach
3 - Thang ADN chuan (100bp) 3- Thang ADN chuan #~/Hae III (100bp)

4.5- San pham PCR 2, méi xudi, méi
ngudc, khuon la san pham PCR1.

3.3. Tach dong gen CMTI-V

Pé thu duge du sé luong gen CMTI-V dung trong bién nap, san pham PCR nhén ban
ti genom bi do da duge tinh sach, cat bang BamHI va Ndel, dién di trén gel agaroz 2% dé
tach va tinh sach gen CMTI-V, néi vao plasmit pET 14b cang da dude cat véi 2 enzim
BamHI va Ndel. Qua trinh gan gen vao plasmit dude thuc hién nhd T, ligaz. Vects mang
gen CMTI-V (ducge ki hiéu la pET-TI-V) dudc bién nap vao té bao kha bién E.coli chung

DH5c dé nhan vecto tai to hop. Két qua bién nap dude sang loc trén méi truong LB-agar c6

Tap chi Khoa hoc DHQGHN, KITTN & CN, T.XX, 563, 2004
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ampixilin, X-gal va IPTG, cac khuan lac mau trang (khuan lac duong tinh) la cac vi khuan
tai to hgp c6 chita pET-TI-V.

3.4. Kiém tra tiép san phdam bién nap bang PCR

Tach ADN plasmit tit cac khudn lac duong tinh ding lam khuén trong PCR véi cip
moi xudi, ngude dac hiéu ctia gen CMTI-V. Két qua trén hinh 4 cho thay san pham PCR ¢6 1
bang ADN séc nét dude nhan ban ti cac vectd tai td hogp c6 kich thude tuong tng véi san
pham PCR khi stt dung ADN genom bi @ 1am khuén, da dugc tach dong trong E.coli.

Hinh 4: Dién di d6 san pham PCR
trén PAGE 5% ADN plasmit tach tu
cac khuan lac duong tinh

1-Thang ADN chuén (100-10000bp)
2- San pham PCR st dung ADN

500 » plasmit
400 - tai td hop lam khuén véi cap méi
300> dac

» —»230bp hidu cho gen CMTL-V

200> 3- San pham PCR si dung ADN

genom bi d6 lam khuén

100>

Dé tiép tuc kiém tra san pham bién nap, plasmit cua cac khuin lac duong tinh da
duge tinh sach va xac dinh trinh tu nucleotit cia doan gen dich néi vao plasmit pET14b.
Két qua dudgc trinh bay ¢ hinh 5.
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Hinh 5: Két qua xac dinh trinh tu doan ADN plasmit tai té hgp ¢é chua gen CMTI-V

3.5. Biéu hién gen CMTI-V trong E.coli BL21

Plasmit tai to hop pET-TI-V dude bién nap vao E.coli BL21 (DE3), ki hiéu la BL21-
pET-TI-V. Sau khi bién nap, cdy trai vi khudn tai to hgp trén moéi truong LB dac co
ampixilin va X-gal, chon cac khuan lac trang (khuan lac duong tinh, da dude bién nap) nuéi

cay tiép trén moi truong LB long co ampixilin ¢ 37°C qua dém, tach plasmit va kiém tra

Tap chi Khoa hoe DHQGHN, KHTN & CN, T.XX, S6'3, 2004
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biang ky thuat PCR. Két qua trén hinh 6 va 7 cho thay cac khuan lac déu cho san pham

PCR dung kich thude da du tinh.

bp bp |

600 500> by
E &
300 300~
200~ —230bp 230b
100+ : 200 L |
100~
80 »
1 23456789101 il e
1 2 3 4 5 6
Hinh 6: Dién di d6 san pham PCR trén Hinh 7: Dién di d6 san pham PCR trén
gel agaroz 2% (su dung ADN plasmit PAGE 5% (su dung ADN plasmit
tai té hgp tach tir cac khuan lac khac tai té hgp tach tir cac khuan lac khac
nhau cua BL21-pET-TI-V lam khuon). nhau cua BL21-pET-TI-V lam khuon).
1-Thang ADN chuan 1 - Thang ADN chuan
(Marker Mix: tir 100-10000bp) (Marker 100bp: tu 80-1031bp)
2-11: san pham PCR cua ADN plasmit 2.3 - boi chitng: san pham PCR ban dau
cua cac khuan lac duong tinh khac nhau (st dung ADN genom bi do lam khuon

v6i moi xudi, ngude (1ul va 0,5ul)

4,5,6 - San pham PCR cua cac ADN
plasmit tach ti cac khuan lac khac
nhau cuia BL21-pET-TI-V.

Cac khuan lac duong tinh duge nuéi trén moi truong LB Iong, cam tng biang IPTG dé
biéu hién gen CMTI-V. Chung t6i da tién hanh nghién citu anh hudng nong do chat cam
ting, thoi gian, nhiét dé nudi cay v.v... dén qua trinh biéu hién (két qua khéng trinh bay ¢
day). O cac diéu kién da lua chon tién hanh nudi vi khuan trén may lac hoac lén men. Sau

khi thu té bao vi khuan, pha vd mang t& bao va li tam.

Kiém tra hoat tinh cua protein tai té hdp cé trong dich néi sau li tam bang phudng
phap dién di trén gel poliacrilamit khong c6 SDS, c¢6 co chat [8]. Két qua trén hinh 8 cho

thay c6 mot bang TI chu yéu (bang mau xanh tréh nén tring).

Tap chi Khoa hoc DHQGHN, KITTN & CN, T XX, S0'3. 2004
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Hinh 8: Dién di trén gel poliacrilamit 15%
khéng SDS, cé co chat, biang TI ¢c6 mau xanh

4. Két luan

1. Da tach tinh ché ADN genom cua bi do c6 dd sach dat t1 1é OD,/OD., 1a 1,86-1,90.
2. Gen ma hoa CMTI-V da duge nhan lén bang ky thuat PCR khi st dung ADN

genom bi do lam khuon, da tinh sach va xac dinh trinh tu.

Gen ma hoa CMTI-V cung da dude tong hdp thanh cong tir 4 moi goi nhau.
3. Pa thiét ké vecto tai to hop mang gen CMTI-V (pET-TI-V) va nhan dong trong

E.coli DH5a

4. Biéu hién gen CMTI-V trong E.coli BL21, nhan dugc protein tai to hgp cé hoat tinh

dc ché tripxin.
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CLONING AND EXPRESION IN E.COLI OF THE GENE CODING FOR
PUMPKIN (CUCURBITA MAXIMA) TRYPSIN INHIBITOR, CMTI-V

Dao Thi Thuy, Nguyen Quynh Uyen, Nguyen Thi Bich Hau,
Vo Thi Thuong Lan and Pham Thi Tran Chau

Centre of Biotechnology, Vietnam National University, Hanoi

CMTI-V 1s a trypsin inhibitor discovered in 1990. from pumpkin seeds. It consists of
68 amino acid residues in a single chain and one didulfide bridge, Mr of 7.1kDa. The CMTI-
V also specifically inhibits factor XIIa. However the content of CMTI-V in pumpkin seeds is
rather low, therefore it is worthy to study the gene encoding CMTI-V, cloning and
expression of the gene in E.coli.

For this purpose, the total genomic DNA from pumpkin (Cucurbita maxima) was
isolated and purified. The CMTI-V gene was sucessfully cloned from genomic DNA of
pumpkin by PCR technique, using its specific forward and reverse primers containing
restriction enzyme specific sites. The PCR amplified product was inserted into plasmid
pET-14b to form pET-14b-CMTI-V and transformed into E.coli DH5a. Selection and
checking the positive clones by PCR and the target gene in recombinant vector was
sequenced. The obtained results indicated that the gene was sucessfully cloned. The target
gene was expressed in E.coli BL21 (DE3) and the recombinant protein was tested for
inhibitory activity against trypsin on PAGE containing substrate. One major TI band was
found.
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