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LOI MG PAU

Nhiéu nghién ctu clia nude ngoai ciing nhu cdc nghién cifu trude day cha ching 61
cho thdy cdc protein tic ch€ proteinaz (PPI), protein Uc ché a-amilaz (a-Al) ciing nhu
protein bz‘it‘hoat riboxom (RIP) tach tir thuc vat ¢é tiém nang dng dung 16n trong trong
nong nghiép va y dugc. Mic du da tim dugce cdc ngudn thuc vat gidu cdc chat nay va cling
di sir dung chiing 1am nguyén liéu dé sdn xudt cdc chét dd néu nhung trong thuc t€ ciing
¢6 nhitng khé khan: chu ky sdng cia thuc vat dai, viéc khai thac phu thuéc vao mia vy,
ham luong khoéng 6n dinh v.v... Vi vdy bén canh viéc khai thiac ngudn nguyén liéu tu
nhién cin tién hanh nghién ciu sdn xuét protein bang con dudng téi td hgp nham khac
phuc duogc céc diém yéu da néu.

Cac protein kim ham proteinaz (PPI) 1a nhing protein lam giam thuan nghich
hoat do cua cdc proteaz. Proteaz tham gia vao nhiéu qud trinh s&ng quan trong nhu hoat
hod proenzim, prohoocmon, dong madu, thu tinh, viém, nhiém, bién thdi, qua trinh tdn
cong clia nim moéc, vi khuan, virut (k€ ca HIV) vao vat cha v.v... Vi vay PPI khong chi
diéu hoa qué trinh phan giai protein ndi sinh ma con ¢6 thé gép phin bao vé co thé, gidi
han tdc dung clia cdc yéu t8 gay bénh, kim hdm qud trinh sinh trudng phdt trién clia con
tring v.v...

Cac chat kim ham o- amilaz (a-Al) da dugc nghién cifu trong nhiéu phong thi
nghiém tir ndm 1945. Khéi lugng phan tr o-Al tir 14-18 kD. «-Al ¢6 nhiéu trong khong
bao ctia cay dau P. vulgaris. a-Al c6 tic dung kim him «-amilaz nén dd lam giam tac hai
ctia con trung, sau mot, bo cdnh ciing phé hoai luong thuc trong qud trinh bao quan hoac
¢4 thé sit dung dé diéu tri cic bénh do hoat do amilaz tang cao qua mic binh thudng. Vi
vay, ching c6 tiém nang (ng dung trong linh vuc bao vé thuc vat trudc va sau thu hoach,

cling nhu trong mét s linh vuc y hoc.

Cac protein bat hoat riboxom (RIP) cua thuc vat [a mdt nhém protein ¢6 hoat
tinh N - glicozidaz c¢é kha nang nhan biét va cat goc adenin dac hiéu trén tiéu phan ARNr
16n, do d6 phd huy riboxom va ngin can qud trinh sinh tong hop protein. RIP dugce tim
thdy dau tién & thuc vit, chi y&€u & thuc vat hat kin (ca thyc vat mot va hai 1a mam). Déng
thoi, RIP ciing da duogc phat hién ¢ ndm Volvariellu volvacea va Lyophvllum shimeij. tao

Laminaria japonica. Mot s6 RIP ¢6 thé su dung lam thudc ra thai, thude chéng HIV,
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chong ung thu, RIP con déng vai trd trong hé thong bao vé cua thuc vat bdi hoat tinh
khang nam, vi khuan, virut. Ngoai ra, RIP khong nhimg tic dong lén riboxom cua dong

vat cé vii ma con tic dong lén riboxom cia cdc con tring, thyc vat, ném men va vi khuan.

Cac'két qua nghién ciu trude day cha chiing toi da phét hién duge mot vai PPL, a-
Al va RIP cé kha nang sir dung trong nong nghiép va y duoc. Cu thé la: MCoTI-11 (PPI tir
hat gac -Momordica cochinchinensis), CMTI-V (PPl cta hat bi d6 — Cucurbita maxima).
a-Al tr dau cove (Phaseolus vulgaris), RIP cla hat mudp dang (Momordica charantia).
Tuy nhién do phitng han ché trong viéc khai thic nguén nguyén liéu tu nhién (mia vy,
chdt lugng...) nén ching t6i thuc hién dé tai ndy nham st dung cédc k¥ thuat sinh hoc phan
tir hién dai thi€t 1ap va hoan thién mot s6 qui trinh san xuit mot s vi khuan tdi t6 hop
mang cic gen quy dinh cic protein néi trén.

DE dat dugc muc tiéu nay chiing t6i da tién hanh 1dng hgp hoac phan lap cic gen
ma hod cho cic protein dich: MCoTI-II cta hat gdc, CMTI-V cua hat b{ do, o-Al cta déu
¢6 ve, RIP ca mudp ding; thiét k& cdc vecto mang cAc gen nay va bién nap vao vi khuan
E. coli d€ tao céc vi khudn téi td hop c6 kha nang sinh tdng hop cic protein dich; nghién
ctru cdc diéu kién thich hop dé nuéi cdy cdc vi khudn tdi 16 hop; xay dung qui trinh tdch va
tinh sach cdc protein 14i t6 hgp dé tién hanh ing dung thir.

Mat khdc, doi véi cdc protein ¢ kha nang diét con trling, tién hanh thiét ké cdc

vecto phuc vu cho chuyén gen vao cay trong.
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CHUONG 1. THONG TIN CHUNG VE PE TAI

1. Tén dé 1ai: Nghién citu cong nghé sdn xudt protein tdi to hop, protein bdt hoat
riboxom cé gid tri su dung trong y duoc va néng nghiép
2. Ma so: KC-04-14

3. Thot gian thuc hién : 36 thdang (T thang 10/2001 dén thiang 10/2004)
4. Cdp qudn Iy: Nha nudc
5. Kinh phi: Tong s6 = 2.200.000.000 VND
Trong d6, tir Ngan sach SNKH: 2.100.000.000

6. Thuoc Chuong trinh: “Nghién citu Khoa hoc va Phat trién Cong nghé Sinh hoc™
7. Chii nhiém dé tai:

Ho vatén: Pham Thi Tran Chau

Hoc ham/hoc vi: Gido su, Tién s1 Khoa hoc

Dién thoai: 7.680.638 (CQ)/ 8.543.905 (NR)
E-mail: chauptt@vnu.edu.vn;  pttranchau@vahoo.com

Pia chi co quan: Trung tam Coéng nghé Sinh hoc, Dai hoc Quaoc gia Ha noi
144 Duong Xuan Thuy. Cau gidy, Ha noi

Dia chi nharieng: S0 17, ngd Bach Lién (ngé 126), dudng Khuat Duy Tién,
Nhan chinh, Thanh Xuin, Ha noi.

8. Co quan chi tri dé 1ai:
Tén t6 chic KH&CN: Trung tam Coéng nghé Sinh hoc,
Dai hoc Quoc gia Ha noi
Dién thoai: 7.680.907 Fax: 7.680.907

E-mail: biotechttk@hn.von.vn
Dia chi: Nha E2-144 Dudng Xuan Thuy, Ciu Gidy, Ha noi

9. Muc tiéu cia dé 1ai:

Thiét 1&p va hoan thién mot s6 qui trinh sdn xudt mot s6 protein tdi 16 hop cd kha

nang ing dung Ién trong nong nghiép va y duoc.
10. N¢i dung nghién citu dd ddng ky

* Phan lap va doc trinh tu nucleotit cua cac gen TI, aAl, RIP:

- Thu thdp mau ciy c¢6 chia gen ma hod TI, RIP (cic cay ho bau bi nhu: Cucurbita

maxima, Momordica cochinchinensis...) va a-Al (moét 6 loai diu ¢6 ve: Phaseolus

vitlgaris).



- Tach chiét va tinh sach ADN tir cic mau thuc vat trén.

- Thiét k€ trinh tu cdc cap moi thich hop cti cdc gen TI. a-Al RIP.

- Phan lap cdc gen TI, a-Al, RIP mong mudn.

- Kiém tra cdc gen phan 1ap dugc bing cdch diing enzim gidi han dé cit va doc trinh
ty nucleotit cla gen.

* Thiét ké cic vecto biéu hién gen TI, a-Al, RIP trong E. coli hoac nAm men:

- Chon céc vectg thich hop.

- Bién nap gen vao E. coli hoac ndm men

- Xd4c dinh su biéu hién gen tdi t6 hop trong 1€ bao E. coli hodc ndm men.

* T6i vt hoa diéu kién nuoi cay vi khuin mang gen protein tai t6 hop:

- Lua chon diéu kién nudi cdy (méi truong, nhiét do, pH...).

- T6i wu hod diéu kién nuéi cay thu san phdm.

* Tham do diéu kién tach va tinh sach protein tai to hop:

- Tham do diéu kién tach protein tdi t& hop tir E.coli hodc ndim men da dugc biéu
hién gen. ‘

- Tinh sach protein tdi t6 hop qua cdc budc sic ky: loc gel, trao déi ion, &i luc....
Chon diéu Kién v xay dung quy trinh tinh sach thich hgp it nhat 3 protein tdi 16
hop TI, a-Al, RIP

- Danh gid do tinh sach cha san phdm protein tai 16 hop thu dugc bang phuong phap
dién di phat hién truc tiép cdc bang TI, a-Al, RIP trén gel poliacrilamit, dién di
protein.

- Kiém tra hoat tinh cla protein tai t6 hop thu duoc.

* Thir nghiém ¢ quy mo phong thi nghiém:

- Thir tic dung ctia cdc ché pham protein tdi t8 hop (TI, a-Al RIP) trir cdc loai sau
rau (sdu xanh, sau to, sdu khoang...) va cdc loai con trung cé hai khdc. Panh gia
hiéu qua trir sau cia ché pham nay.

- Thit tic dung khédng khuan ciia TI va RIP.

- Thir tic dung cia TI tic ché mot s6 y&u 16 dong mau ¢ vai trd trong diéu tri bénh
thrombosis.

- Tham do cdc ing dung khdc trong y hoc.

* Thiét ké cac vecto phuc vu cho chuyén gen vao cay trong

- C6 céc chling Agrobacterium thich hop dé chuyén gen vio cay trong.



* Tinh hinh su dung kinh phi

TT Noi dung chi Téng vén dau tu (triéu dong)
1- 114 } Thué khoan chuyén mén 680.0
2- 119 | Nguyeén vat lidu, hod chat, dung cu, tai liéu 907.5
3-109 | Dién nudc, xang diu 120.5 |
4- 145 | Thiét bi 100,0
5- 117 | Xay dung, sira chita nhé 35,0
6- 113 | Cong tac phi 21,6
7-134 | Quan 1y cosd 30.0
8- 112 | Nghiém thu, hoi nghi, héi thao 27.0
9- 110 | Van phong phim 13,0
10- 111 | Phim anh, thong tin lién lac 15,4
11- 116 | Doan vao 30,0
12- 115 |Poanra 120,0
Téng 2.100




CHUONG 2. CAC SAN PHAM CUA PE TAI
2.1. VAT LIEU
2.1.1. Bon gen tai té hop c6 hoat luc 6n dinh: gen ma hoa MCoTI-II, CMTI-V, a-Al,
RIP -

2.1.1.1. Tach ADN tong so
& Tdch ADN tong sé cia gdc va bi do

Di ti€n hanh tich ADN téng s6 cha bi do, ciia gdc theo phuong phap Qiagen Kit
(so dé 1) va phuong phdp duoc moé ta bdi Eija Pehu va cong su (so do 2).

So d6 1: Phuong phdp tach ADN t6ng s6 ciia gdc (bi dJ) theo Qiagen Kit

L4 bi d6 non (gic non),
nghién min & 4°C

v

Thém vao 200ul dém AP,
1 65°C trong 5 phuit

v

Thém vio 60ul dém AP, tron déu

v

Ly tam toan bo dich qua Kit mau tim

v

Thu dich trong, thém 200ul dém
AP, va 200l con 100%

v

Ly tam toan bo dich
qua kit mau tring

v

Rita cot bang dém AW (200 pl)

v

Tach ADN khoi cot
bing 100 ul dém AE

v

Kiém tra san pham
ADN tdng s6 trén gel




* Cdc budc cu thé ciia phuong phdp tdch ADN tong sé ciia gdc (bi do) theo Qiagen Kit:

1. 100mg 14 géc, hoac 14 bi dd non rlra sach bang nude cat, tham kho (khong lam dap
nat 14). Cho vao 6ng eppendorf 1,5ml sach da khu tring, nghién min bang chay
nhua chuyén dung da khir tring (nhu may nghién), 6ng phai duge gilf trong nudc dd
hodc nhiing trong nito long.

2. Sau khi nghién min 14, cho vao Ong eppendorf 400ul dém AP, (10mM tris/50mM
EDTA/1%SDS/1ug/ml RNase, pH 8,0), &t & 65°C trong 10 phit, lic nhe &ng
eppendorf 2 lan.

3. L4y tube ra giit trong d4, cho vao 130ul dém AP, (5M Kac: Kalium acetat), tron
nhe dng (khong dung pipet), gii trong da 5 phit.

4. Cho toan bo hon dich trén qua Kit mau tim, ly tam 2 phuit, t6c do 16.000 vong/
phiit.

5. Thu toan bo dich trong qua Kit, thém vao dich trong thu duoc 0,5 thé tich dém AP,
(4M GITC: Guanidin thiocyanat) va 1 thé tich cén tuyét d6i, tron nhe bing pipet.

6. Cho toan bo dich trén qua Kit mau tring, ly tAm 1 phiit & 6000 vong/phiit.

7. Ria Kit mau tring 2 ldn, méi ldn bang 500u] dém AW (70% cén/0,4M NaCl).
Rira ti€p mot lan bang 500ul c6n 75%.

8. Tach ADN khoi Kit bang 100ul dém AE (1mM EDTA, 10mM Tris).

9. Kiém tra ndng d6 va do sach ctia ADN trén gel agaroz 0.8%. bang mdy quang phé

véi bude séng 260nm/280nm.
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So dé 2: Phuong phdp tich ADN tdng s6 cua gic (bi do) theo Eija Pehu va cong su

La bi do (gic) nghién min
trong nito long (1g)

'

Thém vao 4ml dém pha t€ bao (10mM
Tris/5S0mM EDTA/1%SDS/1pug/ml RNase, pH
8.0), 11 65°C 10 phuit

'

Thém vio 1/3 thé tich 5M Kac va 1 thé tich
chloroform:IAA (24:1), giit trong da 5 phiit

I

Ly tdm tdc 46 cao ¢ 4°C, thu
phén dich trong

:

Thém vio phan dich trong thu
duoc 1/4 thé tich 4M ATC va
1 thé tich c6n 100%, tron déu

:

Ly tam todn bo dich qua cot gém: 4 16p
mang (GF/D glass membrane)

I

Rira coOt 2 14n bang dém: 70%
c6n/ 0.4M NaCl

'

Rira lai cot bang 75% con

)

Téch ADN khi cot bing
0.5ml Milli Q

I

Kiém tra d¢ sach trén gel agaroz
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* Cdc budc cu thé ciia phuong phdp tach ADN t0ng sé cia gdc (bi do) theo Eija Pehu:

1.

1g 14 gic, hoic 14 bi dd non rira sach bing nudc cat, thim kho (khong lam dap nat
14). Cho vao cdi st sach, nghién min trong nito long bang chay st chuyén dung.
duing. thia inox nhiing trong nito long dé cho bot 14 da nghién min vao ong Falcol
50ml sach, dd khir tring, chiu dugc cidc dung moi hiu co (lam that nhanh khi nito
con di lanh tranh dé bot 14 bi chay nudc).

Cho vao ong 4mi dém phd t€ bao (10mM tris/5S0mM EDTA/1%SDS/lpg/ml
RNase, pH 8,0), it & 65°C trong 10 phiit, lac nhe 6ng 2 lan.

Lay &ng ra, giit trong d4, thém vao 1/3 thé tich 5M Kac (Kalium acetat) va | thé
tich chloroform : IAA (isoamy! alcohol) (24:1) (hai dém nay da dat khodng 4°C),
tréon nhe ong (khong dung pipet), gilr trong da 5 phiit.

Ly tam 20.000 vong/phut & 4°C, trong 20 phiit, thu phan dich trong phia trén.

5. Thém vao phan dich trong thu ducc 1/4 thé tich 4M dém ATC (Amonium

thiocyanat) va 1 thé tich cén 100%, tron déu bang pipet.

Dung xilanh 5ml d3 bo pit tong, 1am c6t. L6t dudi ddy xilanh 1 16p gidy loc, dé 4
16p mang GF/D glass membrane va trén ciing 1a 1 16p gidy loc, khir trung trudc khi
ding.

Dat cot di chuin bi nhu trén vao éng falcol 15ml sach, dd khi tring. Cho toan bo
dich thu dugc & budc 5 qua cot bang ly tam t6c do 300 vong/phiit, trong 2 phiit, ¢
nhiét dé phong.

Rira c6t 2 lan bang dung dich ¢c6n 70% c¢6 0,4M NaCl, mbi lan 5ml, ly tam 300
vong/phit, trong 2 phit, nhiét do phong. |

Rira lai 1 14n bang cén 75%, ly tam 5500 vong/phiit, trong | phit. Chuyén cot sang
ong falcol 15ml méi.

10. Tdch ADN bang 0,5ml -1ml nudc MilliQ, ly tam 5500 vong phuit. trong I phuit.
11.Kiém tra néng do cha ADN trén gel agaroz 0,8%.

12.Cho 3pl RNase vao dung dich ADN thu duge, 0 & 37°C trong | gio dé loai bo

ARN.

13.Kiém tra nbng do vd do sach clia ADN bing mdy quang phd vdi budc séng

260nm/280nm.
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Ca hai phuong phap da st dung déu dat hiéu suat tuong duong 100mg 4 tuoi tich
duoc 26pug ADN, ¢ ty 1€ ODy/ODyg, 12 1.86-1.90. Phuong phdp néu 6 so do | tuy nhanh
hon nhung phai c6 kit, vi vay trong diéu kién khong cé kit ¢6 thé sit dung phuong phdp
néu & so d6 2.

& Tdch ADN tong so tit ddu cé ve trdng (Phaseolus vulgaris)

Qui trinh tach chi€t ADN téng s& tit mdm dau cove trang duge mo ta ¢ so dd 3.

So dé 3: Cic budc tién hanh tich chiét va tinh sach ADN tdng s6 cia dau co ve tring

Nghién miu trong nito
long va chiét trong dém

J'.

‘Phan huy protein bing proteaz K

l

Loai bo tap chat bang
phenol/chloroform

l

Két tia ADN bang
ethanol 100%

l

Loai ARN bang RNaz

l

Két tia ADN bing ethanol 100%

L.

Thu ADN tinh sach

13



* Cdc budc cu thé ciia phuong phdp tdch chiét va tinh sach ADN 10ng s ciia dau ¢6 ve

rdng:

1.

=NV RPN

8.
9.

0,5g mam dau ¢6 ve trang tuci dugc nghién min trong nito 1ong. Sau dé dugc chiét
bang .6ml dém ¢6 thanh phan NaCl 10mM, Tris-HCI 10mM. pH=8 . EDTA 25mM.
SDS 0,5%.

Phan huy protein bing proteaz K (10 pg/ml) trong 2 gid & 56"C.

Cho mét thé tich hén hop phenol / chloroform / isoamylalcohol (25 : 24 : 1).

Ly tam 14.000 vong/phiit trong 15 phiit & 4 °C, thu dich trong.

Két tha ADN béng etanol 100%, dé trong 3 git & —20"C.

Ly tam 14.000 vdng phiit, trong 15 phiit & 4°C, thu két taa.

Rira tha bang etanol 70%, ly tam thu két tha 14.000 vong phuit, trong 15 phit & 4°C,
thu két tia

Hoa tan két tha bang 400ul H,O khit ion vo tring

Loai ARN béng 3ul RNaz (ndng d¢ 10pg/ml) trong 1 gity & 37°C.

10. Két tia va hoa tan lai nhu bude 5-8.

& Tdch ADN tong sé' tir mudp ddng

ADN téng s6 duoc tdch chiét tir 14 mudp dang theo phuong phdp Sambrook, cu thé

duoc ti€n hanh nhu sau:

L

Nghién miu trong nito 1ong: 14 mudp dang non dugc nghién trong nito long thanh
dang bot min; b6 sung 3 mi dém chiét ADN téng s6 vao 0,3 - 0,5 g 14; 1 65°C trong
1 gio.

Téach chiét: loai bo protein va tap chit bing phenol: chloroform: isoamyalcohol (25:
24: 1); lac déu, ly tam 12000 vong/phiit, 4°C, 15 phiit, thu dich & pha trén.

Tha ADN bang EtOH 100%, b6 sung natri axetat 3M pH 5,2 (ti l¢é thé tich 1/10), dé
qua dém & - 20°C.

Thu taa: ly tdm thu tia 12000 vong/phit, 4°C, 15 phit, thu tda; rira lai tia ADN
bang EtOH 70% (hai 1an), lam kho, hda tan trong 200 pl nude khir ion vé tring.
Loai ARN: bd sung 2 pl RNaz 10 mg/ml viao 100 pl dung dich ADN tho, din nudc
dén 400 pl, u 37°C trong 3 gid; chiét bang mot thé tich twrong duong cloroform:

1soamyalcohol (24: 1); ly tam 12000 vong/phiit, 4°C, 15 phut, thu dich pha trén: lap
lai budc 3 va bude 4 dé tinh sach ADN.
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Sau khi tich chiét, ADN tdng s6 dugc kiém tra bing do quang phd budc song
260nm va 280nm va chay dién di trén gel agaroz. Cdc ché phdm ADN thu duoc déu cé
mét bdng trén gel agaroz 0,8%, c6 t¥ $6 OD,g,mi250ms 1@ tir 1,86-1,96 dat dé sach dé s
dung cho cdc budc nghién ciru tiép.

M 1 2

Kb

23,1
9,4
6.5

Hinh 1: Phd dién di ADN tong 56 ciia bi do va gdc
M. Thang chudn ADN
1. ADN téng s¢ ctia bi do
2. ADN téng 56 ctia gdc

15
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Hinh 2 : Phé dién di ADN téng s6 tit mam dau co ve
1. Thang ADN chuin { ADN A/Hind I1I/ Eco RI )
2. ADN tdng s6 clia dau c6 ve niu chua loai ARN
3. ADN tdng s6 ctia dau c6 ve nau di loai ARN
4. ADN tdng s0 ciia dau co ve trang chua loai ARN
5. ADN tdng s6 clia ddu c6 ve trang dd loai ARN

Hinh 3. Dién di d6 ADN genom tir cAy mudp ding
M: Thang chuin ADN A/Hindlll/EcoRI
1: ADN genom mudp dang trudc khi loai ARN
2. ADN genom mudp ding sau khi loai ARN
16



2.1.1.2. Phan lap gen ma hoa CMTI-V (gen T1-V), MCoTI-1I (TI-II), a-Al va
RIP tir ADN téng sé ciia cac thuc vat tuong ing bang k§ thuat PCR

e Phdn lap gen md hod CMTI-V (gen TI-V) tit ADN tdng sé cia bi dé
Trinh tu nucleotit ctia cip moi nhu sau:

. M&i xuéi (forward primer):

5 - CATATGCATATGTCCTCCTGCCCAGGTAAGTC - 3
Ndel

MBJi nguoc (reverse primer):

5’ - CGCGGATCCGCGTTAACCGATCCTCGGTGGTG - 3
BamHI

Chu trinh nhiét cua PCR la:
95°C: 3 phiit, [95°C; 30 giay, 55°C: 1 phdt 30 giay, 72°C: 2 phit] x 35 chu ky;
72°C: 8 phiit va két thic ¢ 4°C.
* Cu thé nhu sau:
1. ADN tdng s6 cia bi do c6 do sach = 1.90, néng do ~ 560ng/ul duoc ding 1am
khuén trong phén ing PCR (25u!) téng hop gen CMTI-V.
2. Hai mdi dac hiéu cho CMTI-V (xudi va ngugc) nhu di néu trén duge dung véi
néng do thich hop nhit cha mbi méi 1a 150ng trong 1 phan ing; dNTPs ndng do
200uM, 200ng ADN tdng s6 clia bi d6 (1am khuon), Taq 0.2TU. Cu thé fa:

0,511 ADN téng s6 (560ng/ul)
0,5ul dNTPs (10mM)
11! mai xudi (150ng/ul)
1l moi nguoc (150ng/ul)
0,25ul Taq 21U/l
2,5ul dém cho Taq (10X)

19,25ul nuée MilliQ khi tring

= 25ul cho 1 phan tng PCR.

17



3. Phdn dng PCR gom:
94°C 3 phuit
94°C 30 giay

. 35chuky< 55"C 1 phut 30 giay

72°C 2 phiit
72°C 8 phuit
4°C

4. San phdm PCR dugc ki€m tra bing dién di trén gel agaroz 2% va gel poliacrilamil

5% cho kich thuéc CMTI-V ~230bp (diing kich thudc nhu du tinh).

5. Tinh sach gen CMTI-V tir gel agaroz nhu sau:

+ Dién di luong 16n san pham PCR trén gel agaroz 2% song song vdi thang
chudn ADN, cit 14y bang ADN ding kich thuéc CMTI-V theo thang chuén,
cho vao dng eppendorf 2ml sach.

+ Cho vao &ng trén khodng 1 thé tich dém gém: 4M GITC (Guanidin
thiocyanat), i & 65°C cho t6i khi agaroz tan hoan toan. Thém vao bang 1 thé
tich cén 100%, tron nhe bang pipet.

+ Cho toan bd hén dich c6 chita ADN & trén qua cét ¢6 4 10p mang GF/D glass
membrane bang ly tam 6000 vong/phit trong 1 phiit & nhiét do phong.

+ Rira cot 2 ldn bing dung dich cén 70% c6 0,4M NaCl, méi lan 0,5ml. ly tdm
6000 vong/phiit, trong 1 phiit, nhiét do phong.

+ Rira lai 1 14n bang cén 75%, ly tam 6000 vong/phuit, trong | phit. Chuyén cot
sang 6ng méi. |

+ Tach ADN bang 100ul nude MilliQ, 1y tam 6000 vong/phiit, trong 1 phat.

+ Kiém tra do sach clia ADN trén gel agaroz 2% cho thay chi cé 1 bing ADN
voi kich thuéc khoang 230bp. Do dé hap phu & cic budc séng 260nm va
280nm cho thay ti 1& OD,gpnm/ODssonm 12 1,82 @i tieu chuan cho céc nghién
citu ti€p theo.

18



o Phdn ldp gen mad hod MCoTI-1I (gen TI-II) tit ADN téng so cia gdc
Trinh tu nucleotit clia cap moi nhu sau:

Méi xuoi (forward primer):

5 GAATTCCATATGAGCGGCAGCGATGGCGGCGTGTGCCCGA 3
Ndel

M6i nguoc (reverse primer):

5’ CGGCTCGAGTTAGCCGCAATAGCCGTTGCCGCCGCAAAT 3
Xhol

Chu trinh nhiét cua PCR la:
95°C: 3 phiit, [95°C: 30 giay; 61°C: 1 phit 30 giay; 72°C: 2 phiit] x 40 chu
ky; 72°C: 10 phit va két thic 6 4°C.
* Cu thé nhir sau:
1. ADN tdng s6 cha gic ¢6 do sach = 1,86, ndng dé = 1000ng/pl dugc ding lam
khuoén trong phan dng PCR (25ul) tdng hop gen MCoTI-II.
2. Hai mdi dac hiéu cho MCoTI-1I (xuoi va ngugce), ndng dd 150ng thich hop nhat
cho méi méi, dNTPs néng d6 200uM, 400ng ADN tong s6 clha gic (1am Khuon),
Taq 0.2 IU. Cu thé ia:

0,4ul ADN tdng s6 (1000ng/l)
0,5ul dNTPs (10mM)
1l méi xuoi (150ng/ul)
1l méi nguoc (150ng/ul)
0,25ul Taq QRIUMuD
2,5ul dém cho Taq (10X)

19,261 nutée MilliQ khir tring

= 25ul cho 1 phan img PCR.
3. Phan ing PCR gom:
94°C 3 phat
94°C 30 giay
40 chu ky < 61°C 1 phiit 30 giay
72°C 2 phiit
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72°C 8 phiit
#C
4. San phdm PCR duoc kiém tra bang dién di trén gel agaroz 2% va gel poliacrilamit
5% cho kich thudec MCoTI-11 ~110bp (ding kich thudc nhu du tinh).
5. Tinh sach gen MCoTI-1I tit gel agaroz nhu sau:

+ Dién di luong 16n san phdm PCR trén gel agaroz 2% song song vdi thang
chudn ADN, cat 14y bing ADN ding kich thuéc MCoTI-II theo thang
chudn, cho vao ong eppendorf 2ml sach.

+ Cho vao ong trén khoang 1 thé tich dém gém: 4M GITC (Guanidin
thiocyanat), & & 65°C cho tdi khi agaroz tan hoan toan. Thém vao bing 1 thé
tich ¢c6n 100%, tron nhe bang pipet.

+ Cho toan b0 hén dich ¢6 chita ADN & trén qua cot ¢6 4 16p mang GF/D bang
ly tam 6000 vong/phiit trong 1 phit & nhiét d6 phong.

+ Rira cot 2 14n bing dung dich c¢6n 70% c6 0,4M NaCl, méi lan 0,5ml, ly tam
6000 vong/phiit, trong | phuit, nhiét d6 phong.

+ Rira lai | 14n bang cén 75%. ly tam 6000 vong/phiit, trong | phiit. Chuyvén cot
sang ong mdi.

+ Tach ADN bang 100l nude MilliQ, ly tdm 6000 vong/phiit, trong 1 phiit.

+ Kiém tra d6 sach ciia ADN trén gel agaroz 2% cho thay chi c6 1 bang ADN
v6i kich thudc khoang 110bp. Do do hép phu & cac budc song 260nm va
280nm cho thdy ti & ODyg/OD1g0nm 1 1,83, ndng do dat khoang 450ng/pl

¢ tiéu chudn cho cdc nghién ciu ti€p theo.

* Phdn ldp gen md hod a-Al tit ADN téng s6 ctia ddu co ve
Cap moi cé trinh tr nucleotit nhu sau :
Méi AIF: 5' - GGCCAT GGC TTCCTC CAACTT AC- 3
Moi AIR : 5' - GCG GAT CCT AGA GGA TTTTGT TG - 3
Chu trinh nhiét cua PCR la:
95°C: 3 phuit, [95°C: 1 phuit, 54'C: 1 phiit, 72°C: 1 phuit 20 giay] x 30 chu ky:
72°C: 10 phuit va két thuc & 4'C.
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* Phan lgp gen md hod RIP tit ADN tong s6 cia mudp ddng

Cap mdi c6 trinh tu nucleotit nhu sau:
MAP65F: 5 — CCTACTGCACCATGGATGTTAACTTCG -3

Neol

+ MAP859R: 5 — GGATTATTATGGATCCTTCAATTCACAACAG -3

BamHI

Chu trinh nhiét cia PCR la:
94C: 1 phut; [94°C: 1 phit; 54°C: 1 phit; 72°C: 1 phit 20 giay} x 32 chu ky:
72°C: 10 phit va két thic & 4°C.

Téng thé tich 1a 25 pl gém:

500 ng ADN genom; 10 pM méi méi; 0,625 uvnit Tag ADN polymeraz;
MgClL, 2,4 mM; dNTP 1 mM va dém tuong \ing.

Két qud dién di kiém tra cdc sdn phim PCR cho thdy cdc gen thu duoc déu co
kich thudc phit hop voi tinh todn ly thuyét.

400- = Hinh 4. Phé dien di san phim PCR sir dung ADN
300 “ | ~230bp tong s6 cua bi doqlam kKhuon
200— _ 1. Thang ADN chuan Mix (100bp — 10000bp)

2. San pham PCR =230bp
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1353
1078
872

683

Hinh 5: Két qu téng hop hod hoc gen CMTI-V Hinh 6: K&t qua tinh sach san phdm PCR

1. San phdm PCR 1 véi néng d6 cia mdi moi cia gen CMTI-V _
1a 200 ng. 1. Thang chuin ADN 100bp (100bp-
2. San phdm PCR 1 vé6i ndng do clia mdi méi 1031bp).
12 250 ng. 2. San phdm PCR {cot 4. 5 hinh 5 sau khi
3. Thang chuin ADN 100bp (100bp-1031bp). tinh sach qua mang Recochip)

4. 5. 6. San phim PCR 2 (mdi xudi va nguoc, 3. Thang ADN chuin Heaelll 72-1353
khuon 13 san pham PCR 1)

22



Hinh 7. Phé dién di san pham PCR gen

i s Ty

——— 500 MCoTI-II trén gel poliacrilamit 5%
400 1. Thang ADN chuin 100bp # SMO
300 0321/2/3 (100-3000)
2. San pham PCR clia gen MCoTI-11
200
¥ 110
e - 100
| 2 1

Hinh 8: Phé dién di san pham PCR
cia dau co ve trang

1. ADN A / Bam HI/ EcoRl1

2. San phdm PCR
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~08kb Hinh 9. Phé dién di san phdm PCR tir ADN
genom cay muép ding
M: Thang chudn ADN A /EcoR1/ BamH1
RIP: San phdm PCR gen ma hoa RIP

2.1.1.3. Thiét ké va bién nap vecto tai to hop
& Déi voi gen CMTI-V



So' do 4: Lai va bign nap gen CMTI-V vao vecto va vi khudn £. coli

Gen CMTI-V cat bang
hai enzim gidi han Ndel
va BamHI (37°C, 3gid)

I

Dién di kiém tra san phdm cét trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.83, ndng do dat 50ng/ul

Vecto pET-14b cat bang
hai enzim gidi han Ndel va
BamHI (37°C, 3gio)

I

Dién di kiém tra san pham cit trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.8, néng do dat 550ng/ul

N/

Gen CMTI-V dugc géan véi vecto
(dd mo vong) bang enzim T, ligaz &
4°C, 16 gi16 (ki hiéu l1a pET14b-TT)

l

Kiém tra san ph4m lai bing PCR diing hai méi
dac hiéu cho gen CMTI-V ban diu (xuoi va
nguoc), san phdm PCR cho kich thude ~ 230bp

.

Bién nap vecto mang gen CMTI-V
vao vi khudn E. coli DH5a bang sé¢
nhiét (42°C, | phiit 30 giay)

Kiém tra kha nang bién nap vecto
mang gen CMTI-V vio vi khuan E.coli
bang danh diu X-gal trén moi trudng

:

Chon khudn lac trang kiém tra lai bing
PCR kha nang bi€n nap vecto mang gen
CMTI-V vao vi khudn E.coli, ¢é sén
phdm ding kich thudée ~ 230bp

|

Téch vecto mang gen CMTI-V, bién nap vao
vi khudn biéu hién E.coli BL21 (DE3)
Kv hién: B1.21-TT
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* Cdc budce tién hanh nhu sau:
1. Gen CMTI-V thu dugc tir san pham PCR dugc cat biang 2 enzim gidi han ¢ hai dau
tuong img, dung lam insert cho phan ng lai vdi vecto thuc hién nhu sau:
5ul san phdm PCR (khoang Spug ADN )
1l enzim Ndel (10U/ul)
1ul enzim BamH 1 (10U/ul)
2ul dém enzim (10X)
11ul nuée MilliQ

= 20pl cta phdn tng, & & 37°C trong 3 gid.

2. Sau thoi gian phan (ng, toan bo sin phdm duge dién di trén gel agaroz  0.8% va
tinh sach doan gen CMTI-V qua mang GF/D, thu 10ul. San pham tinh sach dugc
kiém tra néng do, do sach bing mdy quang phé ti lé OD 100/ ODsisner 12 1.83, nong
do 1a 260ng/pl d4 dung cho phan ting lai v&i vecto tuong thich.

3. Song song véi cét va tinh sach doan gen CMTI-V (Insert), vectd tuong thich (pET-
14b) ciing duoc md vong bing chinh 2 enzim gidi han twong ung nhu véi doan gen
CMTI-V (Ndel va BamH 1). Tién hanh nhu sau:

1pi (khoang 6pg ADN plasmit)
1l enzim Ndel (10U/ui}

1pl BamH I (10U/ub)

2ul dém enzim (10X)

15ul nude MilliQ

= 20ul cua phan @ng, 0 & 37°C trong 3 gid
4. Sau th&i gian phan iing, todn bo sin pham vecto (dd md doan twong ting cho insert)
duoc dién di trén gel agaroz 0,8% va tinh sach qua mang GF/D, thu 10ul. San pham
tinh sach duogc kiém tra ndng do, do sach bang mdy quang pho ti 16 QD 0/OD 0
12 1,81 ndng do6 1a 280ng/ul du ding cho phan tng lai véi insert (doan gen CMTI-
V).
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5. Lai doan gen CMTI-V véi vecto pET-14b di m¢& vong bang enzim T, ligaz. tién
hanh nhu sau:
4l insert (khoang 1pg)
1ul vecto (khoang 280ng)
Iul dém cho T, ligaz (10X)
0,5l enzim T, ligaz (20U/ul)
3,5p] nude MilliQ

= 10! cho phan tng, 4 §4°C 16 gid.
6. Kiém tra san phdm lai trén gel agaroz 1%.

7. Kiém tra san phim lai bang PCR v4i mdi tuong ing cia gen CMTI-V, phén ing

gom:
0,5ul san phim lai (khoing 400ng/pl)
0,5ul dNTPs (10mM)
1l méi xuodi (150ng/ul)
1ul méi ngugc (150ng/ul)
0,25ul Taq 2IU/ul)
2,5ul dém cho Taq (10X)

19,251 nuwdc MilliQ khir tring

= 25ul cho 1 phan ¢ng PCR.
8. Phan ing PCR goém:
94°C 3 phit
94°C 30 giay
35 chuky < 55°C 1 phit 30 giay
72°C 2 phiit
72°C 8 phit
4°C
9. San phdm lai doan gen CMTI-V vao vecto pET-14b thanh cong (k¥ hi¢u pET 14b-
TI) & trén dugc bién nap vao vi khudn DH35« theo phuong phép soc nhiét & 42°C
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10.

11.

12.

trong 1 phit 30 gidy, gat trén moi trudong LB-agar ¢ ampixilin 200mg/m] + ImM
IPTG + lpg/ml X-gal, 0 & 37°C khoang 16 gits € chon loc cdc khudn lac mang gen
CMTI-V (khuin lac trang).

Kiém tra cac khudn lac tring bing phan img PCR v&i méi dac hiéu cho gen CMTI-
V, san phdm dién di trén gel agaroz 2% cho kich thudc ding khoang 230bp. Phan
ing goém:

0,5l (chdm 1 khudn lac tring bang tam khir tring, hoa vao 20ul nudc MilliQ khr tring)
0,5ul dNTPs (10mM)

1ul moi xuodi (150ng/ul)
11l méi nguge (150ng/ul)
0,25ul Taq (21U/pl)
25u dém choTaq (10X)

19,25ul nude MilliQ khu triing

= 25l cho 1 phan ing PCR.
Phan dng PCR gém:
94°C 3 phiit
94°C 30 giay
35chuky~< 55°C I phit 30 giay
72°C 2 phiit
72°C 8 phit
4C
Nuéi bi€u hién khudn lac tring da dugc chon loc trong moi trudng LB dich thé ¢6
200pg/ml ampixilin & 37°C qua dém (khodng 16 gidy), thu t€ bao, tich plasmit dé
tién hanh giai trinh ty gen CMTI-V va ding d€ bién nap vao vi khudn biéu hién E.
coli BL21.

28



& Déi voi gen MCoTI-11

So dé 5: Bién nap gen MCoTI-1I vao vecto va vi khuan E. coli

Gen MCoTI-II cit bing hai Vecto pTYBI2 cat bing hai
enzim gidi han Ndel va enzim gidi han Ndel va Xhol
Xhol (37°C, 2gid) (37°C, 2gi®)
\ 4 4
bién di kiém tra san phdm cat trén Dién di kiém tra san pham cat trén
gel agaroz, tinh sach. Kiém tra do gel agaroz, tinh sach. Kiém tra do
sach dat 1.8, ndng d6 dat 65ng/ul sach dat 1.84, nong a6 dat 730ng/ul

e a—

Gén gen MCoTI-II vao vecto bang
enzim T, ligaz & 4°C, 16 gio

l

Ki€m tra san phdm gin (cit lai bang 2 enzim
gi6i han Ndel va Xhol). Kiém tra bang PCR
dung hai méi ban dau (xu6i va ngugc)

}

Bién nap vecto mang gen MCoTI-1I
vio vi khuan E. coli DH5a bang séc
nhiét (42°C, 1 phit 30 giay)

!

Kiém tra kha nang bi€n nap vecto mang gen
MCoTI-II vio vi khudn E.coli bang dinh

ddu X-gal trén moi truong LB-agar

I

Chon khudn lac trang kiém tra lai bang PCR
kha nang bién nap vecto mang gen MCoTI-II
vao vi khudn E. coli, c6 sin phdm ding kich

thude (khoang hon 110bp)
Ky hiéu: P1-17
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* Cdc buoc tién hanh nhu sau:
1. Gen MCoTI-II thu duce tir sin pham PCR duoc cdt bing 2 enzim gidi han & hai diu
twong ng, dung lam insert cho phan tng lai véi vecto thuc hién nhu sau:
5ul san phdm PCR (khoang Sug ADN )
1l enzim Ndel (10U/ul)
1l Xko 1 (10U/ul)
2pl dém enzim (10X)
11l nuée MilliQ

= 20pl cha phan tng, a & 37°C trong 2 gio.

2. Sau thdi gian phan Gng, todn bo sin phdm dugc dién di rén gel agaroz  0,8% va
tinh sach doan gen MCoTI-II qua mang GF/D, thu 10ul. San phim tinh sach duoc
kiém tra ndng do, do sach bing may quang phé ti 1& OD1nm/ODosinm 12 1.8, ndng
d0 1a 65ng/pl du diing cho phan (ng lai v&i vecto tuong thich.

3. Song song v&i cdt va tinh sach doan gen MCoTI-II (Insert), vecto tuong thich
pTYBI12i ciing dugc md vong bang chinh 2 enzim giéi han tuwong tng nhu véi doan
gen MCoTI-1I (Ndel va Xho I). Tién hanh nhu sau:

1l (khoang Spg ADN plasmit)
1yl enzim Ndel (10U/ul)

Lul Xhol (10U/ul)

2ul dém enzim (10X)

15ul nude MilliQ

= 20ul cha phan ting, & & 37°C trong 2 gid
4, Sau thoi gian phan ng, toan bo san phdm vecto (di mé doan tuong ing cho insert)
duogc dién di trén gel agaroz 0.8% va tinh sach qua mang GF/D, thu 10pl. San pham
tinh sach duoc kiém tra ndng do, do sach bing may quang phd ti 1€ ODynm/ODosinm
12 1,84 ndng do 1a 730ng/ul di ding cho phén tng lai véi insert (doan gen MCoTI-
I1).
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5. Lai doan gen MCoTI-1I véi vecto pTYB12 da md vong bang enzim T, ligaz. tién

hanh nhu sau:

6,5ul insert (khoang 420ug)
0,4u! vecto (khoang 300ng)
1l dém cho T, ligaz (10X)
0,5ul enzim T, ligaz (20U/ul)
1,6p! nude MilliQ

= 10ul cho phan ing, 0 & 4°C 16 gio.
6. Kiém tra san phim lai trén gel agaroz 1%.
7. Kiém tra san phim lai bing PCR v6i méi tuong tng cta gen MCoTI-1I, phan ing

gom:
0,5ul san phdm lai (khoang 300ng/pl)
0,5ul dNTPs (10mM)
1ul méi xudi (150ng/ul)
1 ul méi nguoc (150ng/ul)
0,25ul Taq (2IU/ul)
2,5ul dém cho Taq (10X)

19,25ul nude MilliQ khi triing

=25ul cho I phan ting PCR.
8. Phan ung PCR gbm:

94°C 3 phut
94°C 30 giay
40 chu ky 63°C 1 phut 30 giay

72°C 2 phuit
72°C 8 phuit
4°C

9. San phdm lai doan gen MCoTI-II vao vecto pTYBI12 thanh cong (ky hiéu PI-17) &

trén dugc bién nap vao vi khudn DH5a theo phuong phdp sé¢ nhiét & 42°C trong |

phiit 30 gidy, gat trén moi truong LB-agar ¢ ampixilin 200mg/ml + ImM IPTG +
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1ug/ml X-gal, it & 37°C khodng 16 gi& dé chon loc cdc khuan lac mang gen MCoTI-
I1 (khudn lac trang).

10. Kiém tra cac khudn lac tring bang phan tng PCR v6i méi dic hiéu cho gen
MCoTI-II, san phdm dién di trén gel agaroz 2% cho kich thudc ding khodng
110bp. Phan dng gom:

0,5pl (cham 1 khudn lac trdng bing tam khir trung, hoa vio 20ul nude MilliQ khu triing)
0,5ul dNTPs (10mM)

1l moi xuodi (150ng/ul)
1pl moi nguge (150ng/ul)
0,25ul Taq (2IU/ul)
2,5ul dém cho Taq (10X)

19,25ul nudc MilliQ khir tring

= 25ul cho 1 phan ing PCR.

11. Phan ¥ing PCR gém:
94°C 3 phiit
94°C 30 giay

40 chuky < 63°C 1 phit 30 gidy

72°C 2 phiit
72°C 8 phit
4°C

12.Nuéi biéu hién khudn lac tring da duge chon loc trong méi truong LB dich thé ¢é

200pg/m! ampixilin & 37°C qua dém (khoang 16 gid), thu t€ bao, tich plasmit dé
ti€n hanh gidi trinh tw gen MCoTI-1I va diing d€ bién nap vao vi khuan biéu hién
E.coli BL21.
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o+ Doi v6i gen a-Al
So do 6. Thiét k€ vectd pET 21 d(+) mang gen a-Al

ADN

|- 1 1 )

Nhén doan gen a-Al bang PCR

v

Tinh sach san pham PCR

pET21d P! (siF dung bo kit thoi gel QIAGEN)
ord 5448 bp ¢
| [ 1 gen o-Al
Cit bang Ncol va BamHI
Nco 1/Bam HI l
= "~
l T4 ADN Ligaz
Bawx HI
a-Al gene

pET21d-0Al

PLASMIT TAI TO HOP

Quad trinh bién nap dugc thuc hién bang phuong phip soc nhiét.
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* Cdc budc tién hanh nhut sau:

. T ADN tdng s6 nhan doan gen a-Al bing PCR véi cic diéu kién nhu da mo ta ¢
phan phan lap gen.

. Tinh sach san phdm PCR béing bo kit thoi gel QIAGEN

. Cit gen béang hai enzim gi6i han Ncol va BamHI

. Plasmid pET21d dugc md vong bang hai enzim giéi han Ncol va BamH]

. Thuc hién phan tng ndi bang T4 ADN ligaz: 3 pl vecto pET21d da mo vong + Sul
gen a-Al sau tinh sach san pham PCR + 0,6 pl T, ADN ligaz + 1,2 ul dem T, ligaz
x10 + 2,2 pl nudc cdt. Hon hgp G qua dém & 12-16"C.
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& Doi voi gen RIP
So do 7. Qui trinh thiét ké vecto pET21d(+) mang gen RIP

Cac trinh ty gen ma hoa RIP da
L4 va hat cay mudp cong b4 trén cdc Ngéan hang trinh
déng tr gen quoc té€
I EMBL/Genbank/DDBJ
Téch chi€t ADN téng s6 Cap méi MAP
San pham PCR doan gen ma
hod RIP tit mudp ding

'

Gén sdn phdm PCR vao vectg
pET21d(+)

I

Bi€n nap vao vi khuan E. coli
chiung DH5a

'

Chon dong vecto pET21d(+)
mang gen ma hod RIP

Cic budc tién hanh cu thé nhy sau:

I. Tién hanh tich chiét va tinh sach ADN genom (nhu di mé ta cu thé 9 phan tdch
ADN téng s0).

2. Tién hanh PCR nhan gen ma héa RIP v6i cap moéi dac hiéu nhu da mo ta & phin phan
lap gen.

3. Xi 1y san pham PCR v6i hai enzim han ché BamHI va Ncol, tinh sach sin pham
PCR va tién hanh ghép néi vao vector pET21d(+) da dugc md& vong bang hai  enzim
han ché tuong ing. Thé tich chia phan ng ghép néi 13 10 ul gém: 3 pl san pham PCR
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tinh sach, 1 pl vecto, 1 pl ligaz va 5 pl H,O. Hon hop phan dng duge u ¢ 14°C trong

14 - 16 gid.

. B6 sung 5 pl san phdm ghép néi vao 6ng t¢ bao kha bién BL21(DE3) da dugc dé

trong d4 30 phuit sau khi Iay ra tir - 84°C, dé trong 30 phit dd, s6¢ nhiét ¢ 42°C trong

90 gially, b3 sung 300 ul LB 16ng, nuéi lic & 37°C trong 1 gid, cdy trai trén dia LB dac

¢6 b6 sung ampixilin (50 pl/ml) va nuoi & 37°C trong 12 - 16 gid.

. Cdy chuyén céc khudn lac don sang 2 m! LB léng ¢6 bé sung ampixilin (50 pl/ml) va

nuoéi lac & 37°C trong 12 - 16 gid. Tach chiét ADN plasmit theo phuong phép st dung

cac dung dich I, 1T va II1.

Budc 1: Ly tam 1,5 ml dich nudi cdy trén & 6000 vong/phiit trong 8 phit;

Budc 2: Hoa can t€ bao vi khuin trong 100 pul dung dich I dé lanh, giit trong da 5 phiit

Budc 3: B3 sung 200 pl dung dich II pha méi, ddo ddu 6ng eppendorf nhe nhang va
gii trén d4 10 phuit;

Buéc 4: Thém 150 ul dung dich III dé lanh, dao nhe va Qi trong d4 tir 3-5 phiit;

Budc 5: Thém 550 wl phenol: chloroform, dao ddu 6ng eppendorf va ly tam & 12000
vong/phit trong 15 phiit; Hiit dich pha trén sang 6ng eppendorf méi va chiét
1i€p bang chloroform: isoamylalcohol;

Budc 6: Bd sung 1 ml EtOH 100% va 10 pl 3M CH,COONa, dé lanh -20°C trong 3
gid va ly tam 12000 vong/phat trong 8 phiit dé thu ADN;

Budc 7: Rira can bang 0,2 ml EtOH 70%, ly tam 12000 vong/phiit trong 3 phiit, lam
kho va hoa can trong 40 pl 0,01 M TE, git & -20°C;

Budc 8: Bé sung RNaz vao miu ADN dén ndéng do cudi cung la 1 mg/ml, & mau &
37°C trong 1 gi&, chiét bing phenol: chloroform, chloroform:
isoamylalcohol va tia lai ADN bang EtOH. Néng do va do sach cia ADN
dugc xdc dinh bang phd hép thu trén mdy quang phd ti ngoai va dién di trén
gel agaroz 0,8%

. Kiém tra cdc plasmit t4i t& hop bﬁng. xU Iy véi hai enzim han ché BamHI va Ncol

[Phan img cit plasmit tdi t6 hop véi enzim han ché ¢é su tham gia cia céc thanh

phan: | ul dung dich dém; 2 pl plasmit (~20 ng); 0,5 pl enzim han ché BamHI va
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Ncol; 6,5 ul H,O khir ion vé tring. Hon hap phan tng dugc tron déu. 0 & nhiét do va
thdi gian thich hop (thudng & 37°C, 3 gid)] va bing k¥ thuat PCR.
2.1.1. 4. Giai trinh tu cac gen CMTI-V, MCoTI-1I, a-Al va RIP

Pé tiép tuc kiém tra két qua bi€n nap, di xdc dinh trinh tr cdc doan gen ma hod
CMTI-V, MCoTI-1], a-Al va RIP trong cic vecto tdi t6 hop tuong dng. K&t qua cho thiy
cdc trinh tu gen dich trong plasmit tdi td hop ding véi cdc trinh ty da dwa vao vecto.

& Trinh tu gen CMTI-V

TGA TGGCCC ACC TGGTAG GTG TTG GTG GTT CCG TTG CTA AGGCTATCA TC 30
GAA AGGCAG AAT CCGAAC GTT AAAGCT GTT ATC CTG GAAGAAGGT ACA CC 100
AGTTAC CAA GGACTT CAG GTGCAA CAGGGT TAG GATCTG GGTTAACAAGA 150
AGTCTG GTA GTA TCA CCA CCG AGGATC GGT TAA CGCGGA TCA TGGCTG €C 200
GGC GCGGCA CCA GGCCGC TGC TGT GAT GAT GATGATGAT G 240

& Trinh tu gen MCoTI-II

1 GCTCGCGGAT TTCAGACCTG TTATTTCGAG  AAGGAGACGA  TTATTATGGG 50
51 TATTACTTTA TCTGATGATT CTGATCATCA  GTITTTGCTT GGATCCCAGG 100
101 TTGTTGTACA GAATGCTGGT CATATGAGCG GCAGCGATGG  CGGCGTGTGC 150
151 CGAAAATTCT GAAAAAATGC CGCCGCGATA  GCGATTGCCC GGGCGCGTCA 200
201 TTTGCCGCGG CAACGGCTAT TGCGGCTAAC TCGAGCCCGG  GTGACTGCAG 250
251 GAAGGGGATC CGGCTGCTAA  CAAAGCCCGA AAGGAAGCTG AGTTGGCTGC 300
301 TGCCACCGCT GAGCAATAAC TAGCATACCC CTTGGGGCCT CTAAACGGGT 330
351 CTTGAGGGGT TTTTTGCTGA  AAGGAGGAAC TATATCCGGA  TATCCCGCAA 400
401 GAGCCCGGCA GTACCGGCAT AACCAAGCCT ATGCCTACAG  CATCCAGGGT 450
451 GACGGTGCCG AGGATGACGA TGAAGCGCCA TIG

& Trinh tu gen a-Al

ATGGCTTCCTCCAACTTACTCTCCCTAGCCCTCTTCCTTGTGCTTCTCACCCTCGCARAC 60
TCAGCCACCGAAACCTCCTTCAATATCGATGGGTTCAACAAAACCAACCTTATCCTTCAA 120
GGCGATGCCATCGTCTCATCGAACGGCAACTTACAACTATCCATAATTCATACGACTCTA 180
TGAGCAGAGCCTTTTACTCCGCCCCCATCCARATCAGGGGACAGCACCACCGGCAACGTC 2490
GCCAGCATCGACACCAACTTCACAATGAATATCCGGACTCACCGCCAAGCAAATTCCGCC 300
GCTGGCCTTGACTTTGTTCTCGTCCCCGTCCAGCCCGAATCCAAAGGCGATACTGTGACT 360
GTGGAGTTCGACACCTTCCTTAGCCGTATTAGCATCGACGCGAACAACAACCGATATCAA 420
AACCGTGCCTTGGGATGTACACGACTACGACGGACAAAACGCGGAGETTCGGTCACCTAT 480
AACTCCTCCACGAAGTCTTTGCGGTTTCTCTGTTAAACCCTTCTACGGGAARGAGCAACG 540
ACGTCTCTACCACAGTGCGAGCTGGAGAAAGAAGTTTACGACTGGGTCGAGGGTTGGEGTTCT 600
CTGCCACCTCAGGGGCTTATCAATGGAGCTATGAAACGCACGACGTTCTCTCTTGGTCTT 660
TTCTTCCAAGTTCATCAATCTTAAGGACCAAAAATCTGAACGTTCCAACATCGTCCTCAA 720

CARAAATCCTCTAG
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o Trinh tu gen RIP

1
61
121
181
241
301
36l
421
481
541
601
661
721
781

atggatgtta
gatttcaggg
actattrccg
aﬁctcggtgg
tcctactttt
aaaattacac
agagagaata
tacaatgcce
gcaagattta
aatctageca
gcgcagaatc
cggtttcaag
aactccagag
tctgttgtga

acttcgattt
cgactcttec
actccagacg
ccatagatgt
ttaaagaatc
tgccatatac
ttgatcttgg
aatctgctece
agtatatcga
tcataagctt
aaggaggaaa
taaccaatgat
ctagcactgc
attga

gtcgactgec
atttagccat
tttcatactc
gacgaacgtt
tecctccetgaa
cggtaattat
actccctgcc
ttetgcattg
gcgacacgtt
ggaaaatcaa
atttagaaat
tgattcagat

tgatgaaaac

2.1.2. Sinh khéi vi sinh vat tai té hop

actgcaaaaa
aaagtgtatg
ctcaatctca
tatgttgtgg
gcttataaca
gaaaatcttc
ttgagtagtg
cttgtactaa
gctaagtatg
tggtctgctce
cctgtcgace
gttgtaaaag
tttatcacaa

cctacacaaa
atatacctct
caagttatgc
cctatcgeac
tcctattcaa
aaactgctgce
ccattaccac
tccagacgac
ttgccactaa
tctccaaaca
ttataaaacc
gtaatatcaa
ccatgactct

actttatcgaa
actgtattee
atatgaaacc
ccgcgatgta
aggtacgcgg
acacaaaata
attgttttat
tgcagaagcet
ctttaagcca
aatatttttg
taccggggaa
actcctgetg

acgtggggaa

Pé tai da san xuit duge 3 kg sinh khéi vi sinh vat téi 6 hop. Lugng sinh khéi

dé da duge dung cho cac bude tao ché phdm tiép theo.

2.1.3. Ché pham protein tai td hop k§y thuat

Peé tai da san xuit duge 0,5 kg céc ché phdm protein tdi t6 hop (ReMCoTI-II,
ReCMTI-V, ReaAl va ReRIP) & dang theé.

2.1.4. Ché pham protein tinh sach

Dé tai da san xudt dugce 4 g ché pham protein tdi 16 hop & dang tinh sach. Cu thé la
* ReMCoTI-11: 0,2 g
= ReCMTI-V: 08 ¢

= ReaAl:lg
= ReRIP:2¢g

2.1.5. Thiét ké cac vecto phuc vu cho chuyén gen vao cay trong

2.1.5.1. Thiét k€ vecto (Ti-plasmit) tai t6 hop mang gen ma hoia MCoTI-II (TI-II)
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higromyxin (R) EcoRl BawmHl  BamHl Hindlll
[

o1 pC1300+HALL.
CaMV35S  35S52X enhancer HAL1  NOS LacZ alpha

l Xt 1y BamHI, loai HAL1

higromyxin (R) EcioRl Bam{-[l HindIll
=

CaMV3558 358 2X enhancer NOS
BamHl —Jll— BarHl  San pham PCR gen TI (120 bp)

pC1300+35S+NOS

l Xir ly T4 ligaz

higromyxin (R) EcoR1 BamHI1 BamHI HindIIl

= i::@ pC1300+TI
CaMV355 355 2X enhancer TI NOS

So dé 12. Thiét ké Ti-plasmit ti t& hgp pC1300+TI

Theo tinh todn 1y thuyét, Ti-plasmit tdi t6 hop pC1300+TI ¢6 kich thudc khoang
10,2 kb. Sau khi chon loc so bd, chiing t6i d3 thu duge 10 dong t€ bao chira ciac plasmit cé
kich thudc nhinh hon ADN plasmit d6i chitng 1a vecto trung gian. Cic plasmit nay dugc
ky hiéu 1a pCTI-1, 2, 5, 6, 8, 10, 11, 13, 21 va pCTI-22. Sau khi kiém tra da lua chon 2
dong pCTI-5 va pCTI-6.
Tao ching A. tumefaciens mang Ti-plasmit tdi t6 hop pCTI-5, pCTI-6

Ti-plasmit tdi t& hop pCTI-5, pCTI-6 sau khi thiét k& thanh cong dugc chuyén vao
A. tumefaciens ching EHA105 thong qua phuong phdp xung dién & diéu kién 25 pF; 400
- ;2,5kV; 8-10 ms.

Kiém tra sy ¢6 mat cia gen TI-1I trong t& bio A. tumefaciens bang cach tich ADN
plasmit bi&n nap tr6 lai vao t€ bao E. coli DH5a, cat bang enzim gidi han. ti€én hanh PCR
va dién di. Két qua cho thidy doan gen TI-II da duoc nhan rat dac hiéu vdi kich thude
khoang 120bp, phu hgp véi miu doi ching. Di€u d6 chimg té gen TI-II da duge dua vao
vecto trung gian pC1300+355+NOS va tao duge hai chung A. rumefaciens EHA105:pCTI-
5, EHA105:pCTI-6 tdi t6 hop mang gen TI phuc vu cho cong tdc chuyén gen vio cay
trong.
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2.1.5.2. Thiét ké vecto (Ti-plasmit) ti t6 hop mang gen ma hoa a-Al

Qua nghién ctu ban d6 vecto ching 16i di lua chon vecto pPCAMBIAI301 lam
nguyén liéu cho cdc thi nghiém thiét k€ vecto t4i 16 hop. D¢ thiét k& vecto tai 1 hgp. vecto
pCAMBIA1301 m& vong khuyét doan GUS va doan gen o-Al da tinh sach duoc gan keét
véi nhau nh& phan dng lai dudi st hd trg clia enzim T, ligaz. Theo tinh todn 1y thyét, doan
gen o-Al v6i hai ddu gén s€ gin vao hai vi tri 13 hai ddu gan cia pCAMBIA 1301 md vong
twong tng. Ti-plasmit tdi té hop tao thanh 13 plasmit mang cdu tric CaMV35S - a-Al -
NOS polyA va gen chon loc kKhdng hygromycin nam giita viing T-ADN. Trong ciu tric
vecto con mang gen khing kanamixin, do dé ta ¢é thé chuyén cdu tric ndy vao vi khuin
va chon loc c4c dong mang thé tdi t6 hop.

Theo tinh todn clia chiing t6i, vecto pPCAMBIA1301 tdi 16 hop mang gen ma hod a-
Al ¢6 kich thude khoang 10,5 kb; c6 kich thude phan t nho hon vecto pPCAMBIA1301.
Chon plasmit ¢6 kich thudc phll hop vdi tinh todn 1y thuyét, kiém tra bang k§ thuat PCR,
dién di. Ké&t qua da nhin duge 1 bang cé kich thude ding kich thude gen ma hod a-Al,
750bp. Xic dinh trinh tu nucleotit, so sdnh v&i cdc trinh tu trong ngin hang gen
EMBL/GenBank/DDBJ cho thdy ching tdi da tao duge plasmit pPCAMBIA1301 mang gen
ma hod a-Al Poan gen ma chiing t6i giai ma c6 96,463% thanh phan nucleotit dong nhat
véi doan trinh tr gen o-Al (c6 s6 hiéu dang ky AJ439614.1) do Smith-Waterman cong bd.
Poan trinh ty giai ma dugc ¢é chiéu dai khoang 750 nucleotit. Két qua nay cho phép
khang dinh ring doan gen a-Al da dugc gin vao vecto Ti-plasmit.

2.1.5.3. Thiét k€ vecto (Ti-plasmit) tai t6 hop mang gen ma hod McRIP

So do thi nghiém thiét ké' vecto pNOA+RIP mang két cdu gen 35S 2X enhancer +
RIP + NOS

| Sau khi tién hanh nghién ciu ban dé mot s6 vecto Ti-plasmit tai t6 hop thudc he
thong pPCAMBIA (mo6t trong nhitng thé hé vecto hai ngudn méi nhat) va pNOV (thé hé
vectd chon loc tich cyc dang dugc wa chudong hién nay), ching tdi nhan thdy
pC1300+HALL va pNOV2819 1a vat liéu ddp g yéu ciu thiét k& vecto.

Trén cg s& vectg nguon pNOV2819 va két cdu gom doan kh&i dong 35S 2X
enhancer + doan ké&t thic NOS tich tir vecto pC1300+HAILL. ching to1 da thiét k& Ti-
plasmit trung gian pNOA+35S+NOS. Day 1a vecto cd s& dé tao Ti-plasmit tdi t& hop mang
gen ma hoéa RIP phuc vu cho cong tiac chuyén gen. Thi nghiém thiét ké vecto duoc trinh
bay trén So do 13,
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EcoRl BamHI HindIll

pC1300+358+NOS

= 355 2X enhancer NO§s pP=—
l Xir ly EcoRI + Hindlll
EcoRI ' HindIll
35S 2X enhancer NOS Hindll] Adaptor
EcoRI
Xu 1y T4 ligaz
HindIll HindHl
pNOV2819 358 2X enhancer NOS
(Xt 1y Hind TII)
Xa ly T4 ligaz
HindIIl BamHI HindlIlL
]JNOV2819 ...... 35S 2X enhancer NOS  |seeeee pNOVZS 19
pNOA+35S+NOS San pham PCR gen RIP
¢ X ly BamHI
HindHl BamHl BamHl  BumHI
pNOA+RIP 35S 2X enhancer RIP NOS

So do 13. Thi nghiém thiét k&€ Ti-plasmit tai t6 hop pNOA+RIP

Theo tinh toan ly thuyét, Ti-plasmit tai t6 hop pNOA+RIP ¢6 kich thude ~ 9.4 kb.
Sau khi chon loc so bo, chung t6i di thu duoc 6 dong t€ bao chira cac plasmit cd kich
thude nhinh hon ADN plasmit déi ching 1a vecto trung gian. Cac plasmit nay duogc ky
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hiéu la pNOA+RIP-3, 4, 7, 9, 14 va pNOA+RIP-18. Cac dong t€ bao nay dugc nuodi cay va
tach chiét plasmit dé sit dung trong cac thi nghiém kiém tra ti€p theo.

D4 tién hanh kiém tra su cé mat cla gen RIP trong cac Ti-plasmit tai t6 hop két qua
cho thdy ching toi di thiét ké dugc Ti-plasmit tdi t6 hop pNOA+RIP, trong d6 gen RIP
duoc diéu khién bi€u hién boi doan khdi dong 35S 2X enhancer.

Tao chiing A. tumefaciens mang Ti-plasmit tdi t6 hop pNOA+RIP-9

Ti-plasmit tdi t6 hop pNOA+RIP-9 sau khi thiét k€ thanh cong duoc chuyén vio A.
tumefaciens chung EHA 105 thong qua phuong phdp xung dién & diéu kién 25 pF; 400 Q:
2,5kV; 8-10 ms.

Kiém tra su c6 mat cla gen RIP trong t&€ bao A. rumefaciens biang k¥ thuat PCR.
Két qua cho thiy doan gen RIP d3 dugc nhan rat dac hiéu, véi Kich thude ~ 0,8 kb phit hop
véi miu d6i chimg. Diéu d6 chiing td da thanh cong trong viéc dua doan gen RIP vao
vecto trung gian pNOA+355+NOS vi tao dugc ching A. tumefaciens
EHA105:pNOA+RIP-9 tii t6 hop mang gen RIP phuc vu cho cong tic chuyén gen vao
céy trong. '

Céc dong A. tumefaciens chung EHA105: pNOA+RIP-9 ¢6 chita gen RIP da duoc
chuyén giao cho nhém nghién cifu clta PGS. TS. Lé Trin Binh (Phong Cong nghé T¢ bao
thuc vat - Vién Cong nghé Sinh hoc) va TS. Bui Manh Cudng (B6 mén Céng nghé Sinh
hoc - Vién Nghién ciru Ngo) dé tién hanh céc thi nghiém chuyén gen thuc vat.



2.2. QUY TRINH

2.2.1. Quy trinh thich hop nuéi c4y E. coli BL21 (DE3) t4i t6 hop

& Quy trinh 1. Qui trinh nuéi BL21-TI biéu hién gen CMTI-V

Nuéi vi khugn BL21-T1 trong moi trudng LB
pH.7,0 ¢6 ampixilin néng d¢ cudi cung
200pg/ml, lac 220vong/phiit & 37°C trong 3 gid
dén khi ODyy, dat 0,6

l + IPTG dat néng d6 cudi cing 1mM

Tiép tuc nudi ¢ diéu kién nhu trén
trong 6 h dén khi ODg,, = 1,7-1,8

LLy tam thu té bao 6 4°C

Té bao BL21-TI

Cdc butdc tién hanh cu thé nhu sau:
1. Dung tam khir tring, chim mét khudn lac cho vio maéi trudng LB dich thé pH7,0 c6
200pg/mi Ampixilin, ¢ 220 vong/phit & 37°C cho dén khi do ODgy=1.7-1.75 (khodng
16 gi0).

2. Cho dung dich huyén phu vi sinh vat ndy vao moéi trudng LB dich thé méi, vadi ti 1é
sao cho ODy, dat khoang 0.1. Nuoi ¢dy & 37°C, lic 200 vong/phiit khoang 3 gid.

3. Sau 3 gid, kiém tra ODgy,=0,5-0,6 thém IPTG dat néng do cudi ciing trong moi
truong 13 ImM/ml, ciing diéu kién nhiét do va t6c do 1ac nhu trén.'trong 6 gid.

4. Sau 6 gidy bidu hién protein 14i 18 hop, ki€m tra ODyy = 1,7-1.8 13 thi diém dat sinh
khéi nhiéu nhat (thu duge khoang 5 gam t€ bao/1lit moi trudng nudi cdy). Ly tam thu
1€ bao & 4°C, 5000 vong/phiit trong 10 phiit, rira t& bao bang dém TE | l4n, ly tam
nhut trén bo hét dich trong, giit t€ bao & —20°C cho cdc¢ nghién ciu tiép theo.
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& Quy trinh 2. Qui trinh nuéi cdy PI-17 biéu hién gen MCoTI-II

Nuéi vi khuan mang gen TI-II: PI-17 trong moi trudng
LB pH.7,0 c6 ampixilin 100pg/ml, lac 220vong/phit &
37°C trong 3 giy dén khi ODy, dat 0,6.

l+ IPTG dat néng d¢6 cudi cing 1mM

Tiép tuc nudi lac 220 vong/phit &
15°C trong 15 gi% . ODgon = 1,7-1,8

Ly tam thu t& bao 6 4°C
Té bao PI-17

Cdc budc tién hanh cu thé nhu sau:

1. Ding tam khir tring, chdm mot khudn lac vi khudn PI17 cho vio méi truong LB
dich thé pH7.,0 ¢6 100ug/ml Ampixilin, l&c 200 vong/phit & 37°C cho dén khi do
ODgy=1,7-1,75 (khoang 16 gid).

2. Cho dung dich huyén phil vi sinh vat nay vdo moéi trudmg LB dich thé mdi, véi ti 1é
sao cho ODg, dat khoang 0,1. Nuéi cdy & 37°C, lac 220 vong/phit khoang 3 gid.

3. Sau 3 gid, kiém tra ODgy=0,5-0,6 thém IPTG dat nong do cudi ciung trong moi
trudng la ImM/ml, lac 200 vong/phiit & 15'C trong 15 gid.

4. Sau 15 git biéu hién protein tai t6 hop, kiém tra ODgy=1,7 — 1,8 la thai diém dat
sinh khéi nhiéu nhit (thu duge khoang 5 gam t€ bao/1lit moi trudng nudi cdy). Ly
tam thu t& bao & 4°C, 5000 vong/phiit trong 10 phut, giif té bao & -20°C cho cac
nghién citu tiép theo.
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& Qui trinh 3. Quy trinh nuéi ching vi khudn E. coli sinh tong hop a-Al
Mai truong LB léng, pH=7.0

l

Thanh trung
(121°C, 30 phiit)

B& sung Ampixilin,(100pg/ml), va
Cdy giéng 1% (v/v) khi nhiét do vé 37°C

|

Nuéi 1ac 37°C
( dat OD= 0,5-0,7 trong khoang 2,5 — 3 gid)

l

Cam ng
(BO sung IPTG ImM)

l

Nuoi lac 37°C
(khodng 4 gio)

l

Ly tdm lanh
(5000 vonglphiit, 4°C, 10 phiit)

l

Sinh khéi vi khuan tai to hop
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¥ Cdc bude tién hanh cu thé nhit sau:

1.

2.

Moai trudng LB 1éng ¢6 pH 7.0 duoc thanh tring 121°C, 30 phit

Dé ngudi moi trudng dén khodng 37'C rdi bé sung ampixilin (100pg/ml) va cdy

giong (da nuoi ting sinh qua dém) 1% (v/v).

Nuéi khudn lic (200 vong/phiit) & 37°C cho dén khi dat OD= 0,5-0,7 trong
khoang 2,5 - 3 git

Cam tng bang IPTG dat néng d6 cudi ciing 13 ImM

. Léac ¢ 37°C trong 4 gio

Ly tam thu sinh khdi t& bao & 5000 vong/phuit, 4°C, 10 phit
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& Qui trinh 4. Quy trinh nuoi cdy E. coli tdi t6 hop chita doan gen md hod RIP

Pia petri c6 cac khudn lac don
@
Cay chuyén vio LB long
@
Nuoi lac
@
Cam ung bang IPTG

o

Thu &€ bao

'S,

Kiém tra protein téng s6 clia
vi khudn E. coli tdi 16 hop

1. Cdy chuyén mot khudn lac don E. coli chiing BL21(DE3) mang vecto pET21d(+)
tii t6 hop c6 chifa doan gen ma hod RIP vao 50 ml moi trudng LB idng c6 chia

ampixilin (néng do 50 pg/ml).
2. Nuodi lic 200 vong/phiit & 37°C qua dém (12-16 gid).

3. Hoat héa t& bao: bd sung 10 ml dich nudi vao 490 ml méi trudng LB 16ng ¢6 chita
ampixilin (néng d6 50 pg/ml) (ti€n hanh thi nghiém véi 5 binh nuoéi cé thé tich 2.5
lit). Nuoi lac 200 vong/phiit & 37°C cho t6i khi OD 600nm cua dich nudi dat 0,5 -
0,7.

4. Cam dng bang IPTG véi ndng do 0,7 mM. Nuéi lac 200 vong/phiit & 28'C qua dém
(12-16 gid).
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5. Chuyén dich nu6i vao cdc 6ng ly tam 0,5 lit. Ly tam 6000 vong/phit, 6 phut, 4°C
(st dung rotor ving) dich nuéi dé thu sinh khéi t& bao. Chuyén sinh khéi 1€ bao

sang cac ong falcon 50 ml, bdo quan sinh khéi 1€ bao & -20'C cho dén Khi sl dung.

Véi tdc dong t€ bao E. coli chung BL21(DE3) mang vector pET21d(+) tdi 16 hop
¢6 chita doan gen ma hod RIP da tao ra duge, ching t6i da ti€n hanh biéu hién gen mi hda
RIP trong 300 lit moi truong LB long ¢é chifa ampixilin (néng dé 50 pg/mi) theo cdc
budc tuong tu nhu trén. Lugng sinh khdi vi sinh vat tai té hop (cé chia RIP) thu duoc sau
qud trinh nay la 3,3 kg. Sinh khéi nay duge bao quan & - 20°C dé phuc vu cho cic cic
nghién citu vé tinh ché RIP qua cot sic ky trao d6i ion, thir nghiém hoat tinh sinh hoc cia
RIP tinh sach.

Vuot mitc mot quy trinh so voi ddng ky.

2.2.2. Quy trinh san xuit va phuong phap tinh sach cac protein tai to hop
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& Qui trinhl. Quy trinh sdn xudt va phuong phdp tinh sach ché pham ReCMTI-V

Té bao BL21-TI

Tron té bao trong dém TE pH.8
h 4

Siéu am 30 giay & 0-4'C

Ly tam
A 4

Thu dich trong
Diéu chinh pH dén pH 4.,5: ly tam

Y
Dich trong

Dong kho

.
Ché pham tho
l Hoa trong dém Tris- HC1

0,015 M pH = 9 (dém 1)

Qua cot DEAE — xenluloz da can bang véi dém 1|

!

Cot HiTrap Q can bang véi dém
Tris-HC1 0,015 M pH 7,2 (dém 2)

l D4dy bang dém 2 c¢6 néng

dd Na(ll khac nhau

Thu cdc phan doan dugc rit véi
néng d6 NaCl 0,1 M

v o dic trong mdy dong kho

Loai mudi -
E boéng kho
ReCMTI-V tinh sach

{san phdm ¢6 1 bang protein vdi kich thudc
= 7kD)
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Cdc butoc tién hanh cu thé nhu sau:

1.

Thu nhén t€ bdo: Sau khi nuéi cdy (1 lit moi truong) vi khuan tdi t6 hgp BL21-TI ¢ cic
diéu kién da lua chon, li tam 5000 vong/phit d 4'C. Loai bo dich trong, thu 1 bao, rua
t¢ bao bing dung dich dém TE pH8 (10mMTris pHS, ImM EDTA) | lan. li tam nhu
trén, bod dich trong, giit t& bao & -20°C,

Ph4 v& mang t€ bao: tron t€ bao thu duge trong 80ml dém TE 8 (10mMTris pH8, ImM
EDTA), siéu am ¢ 0-4°C, 10 giay, lap lai 3 l4n, sau mdi lan nghi 1 phit. Ly tam 12.000
vong/phiit & 4°C, thu dich trong, thém 20ml dém TE pH8 vio phan xac t& bao, tiép tuc
siéu am l4n thir 2, ly tam. Dén dich trong ctia 2 14n li tam dé phan tich tiép.

Chinh pH dung dich trong dén pH4,5. Ly tam 14.000 vong/phiit & 4°C, thu dich trong,

loai bo can.
Pong kho dich trong, chia vio cic lo. Thu duge ché pham thé, bao quin & 4°C.
Hoa ché pham thé trong 60ml dém Tris-HC1 0,015M pH 7,2 (dém 1).

Chudn bi cot DEAE - xenluloz: gel DEAE — xenluloz di duoc can bang vé6i dém |-
Dung dich ché€ phdm thé duoc cho qua cot véi téc dd 40ml/gidr d€ loai bd chit mau.

Phin hitng xudng cot phai dam bao trong sudt.

Chuén bi cot HiTrap Q: ¢t HiTrap Q dugc can bing trong dém Tris-HC! 0,015 M pH
9 (dém 2). Dich hitng xudng cot DEAE-xenluloza trén duoc cho qua cot HiTrap Q véi
t16c do 2ml/min cho d&n hét. Rira ¢4t bing dém 2 cho dén khi dich hiing xuéng cot hét
protein (thir protein véi thudce thir Folin).

Loai protein tap bing dung dich dém 1 ¢6 0,04 NaCl cho dén khi dich qua cot hét

protein.

Riit protein dich ra khéi ¢6t HiTrap Q bang dém 1 v6i 0,1M NaCl dén khi hét protein
thi dimg lai (thi protein véi thude thir Folin). Pong kho, ¢o dac phin thu dugc.

10. Loai muéi céc phan c¢6 dac duoc bing cot loai mudi HiTrap: axit axetic 0,005M duge

ding d¢ can bing cot ciing nhu dé rit protein. Thu cic phan doan xudng cot, thit
protein vai thudc thir Folin, thir muoi bang AgNO; 1%. Thu cdc phan doan ¢6 protein
ma khong c6 NaCl dé déng kho.
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11.Dién di trén gel polyacrylamit 18% SDS dé kiém tra san phdm thu duoc: hoa tan mot it
san phdm vao 20ul dém TE pHS, thém 4ul dém mau 5X c¢6 SDS va B-mercaptoetanol,
dun cédch thuy trong 8 phiit, ly tam 14.000 vong/phit, thu dich trong dé 1én gel, nhuom
gel v&i dung dich Coomassie brilliant blue R-250 1% trong metanol : axit axetic : nudc
(4:1:5), tdy bing dung mai trén cho dén khi xudt hién cac bang tim trén nén gel trong

suot.

12. Dén san phdm di khé vao lo, dong ndp, dan nhén.
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& Quy trinh 2. Quy trinh sdn xudt va phwong phdp tinh sach ché pham ReMCoTI-II

r

Té bao PI-17

l Trén t€ bao trong dém TE pH.8

Siéu am 30 giay & 0-4°C

l Ly tdm

Thu dich trong
Déng kh‘c‘)/ \
Ché p.hﬁm tho Qua cot chitin d3 duge can bang véi
dém CB (10mM Tris-HCl, ImM

Hoa tan trong dém CB khi hét protein

l / EDTA, S00mM NaCl)
l Rira cot bing dém CB dén

Cit trén cot vai dem CB c6
chita 0,5mM DTT, giit 6 4'C
trong 40 gi0

l

Riit bang dém CB véi 3 lan
thé tich cot

l Pong kho

Loai mudi

l Déng kho
ReMCoTI-1I

tinh sach
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Cdc bude tién hanh cu thé nhu sau:

1.

Thu nhan € bao: Sau khi nuoi cdy (1 lit moi trudng) vi khudn tdi 6 hop PI-17 ¢
cic diéu kién di lwa chon, li tam 5000 vong/phiit ¢ 4°C. Loai bo dich trong, thu t&
bao, it & -20°C).

Pha v& mang t€ bao: tron t€ bao thu duge trong 60ml dém TE 8 ( 10mMTris pHS,
ImM EDTA), siéu am & 0-4°C, 10 giay, lap lai 3 lan, sau mdi l4n nghi | phat. Ly
tam 12.000 vong/phit & 4°C. Loai bd x4c t€ bao, thu dich trong dé chuén bi cho
qua cot chitin. Lay 20ul dich trong (ky hiéu LC) dé dién di.

Chuén bi cot chitin: 15-20ml gel chitin c6 thé st dung cho t& bao thu dug tir 1 lit
dich nuoi cdy. Can bang cot trong dém CB (Column Buffer: 20mM Tris-HCl IM
pH8, 500 mM NaCl, ImM EDTA) & 4°C (v6i khoang 10 14n thé tich cot). Lay 20ul
gel (ky hiéu N).

Len cot: cho dich trong thu dugc qua cdt chitin véi téc dé tir 0,5-1ml/min. Luu y
dich 1én cot phai luén duogc lam lanh & 4"C.

. Rira cot: Sau khi két thiic 1én cot, rira cot bang dém CB véi t6¢c do 6-8ml/min, thong

thudmg, cdn it nhat 10 ldn thé tich cot. Phdn hing qua c6t duoc chia 1am céc phan
doan, ky hiéu ftl, ft2... (flow through). Rira dén khi dich hiing hét protein (thir véi
thudc thir Folin hodc do & OD ,,). L&y 20ul gel chitin (ky hiéu N|) dé dién di.

Chudn bi dém CBI: gém dém CB chita S0mM DTT, véi thé tich gap 3 Hn thé tich
cot. BDém CB1 chi duoc pha ngay truéc khi dung. Cho dém CBl! di dugce lam lanh
qua cdt véi 16c do sao cho thdi gian chay qua cot khong qud 30 phiit. Cudi cing giir
dém trén cot cach mat gel lem. Khi cho CBI qua ct, hing phan xudng cot véi moi
phan doan 10ml. Ky hiéu gf1, gf2.... d€ kiém tra xem protein dich cé bi day xuéng
cot khong. Cot duge giir & 4°C trong 40 gidr. Trong qua trinh niy xay ra phan ing
cat protein dich (MCoTT) khoi protein dung hop intein tag.

Rat protein dich ra khoi cot bang dém CB: Rit hét phan dém trén mat gel himg vao
mot 6ng, cho tiép dém CB lén cot gel va tiép tuc thu méi phan doan 2ml. Thé tich
déem CB dung dé€ rit protein dich vao khoang 10 ldn thé tich cot. Lay 20ul gel
chitin trén cot (ky hiéu N,) dé dién di.

bién di wren gel poliacritamit 12,5% SDS dé kiém tra qua trinh tinh sach qua cot
chitin, ti€n hanh nhu sau: 1dy 20ul cdc mau LC, ftl. ft12 ..., N1, gfl. gf2.... N2 tron
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voi 4ul dém miu 5X ¢6 SDS va B-mercaptoetanol. dun cich thuy trong 8 phat. Iy
tam 14.000 vong/phit, thu dich trong dé lén gel. nhuom gel vdi dung dich
Coomassie brilliant blue R-250 1% trong metanol : axit axetic : nudc (4:1:5). tay

bang dung mai trén cho dén khi xuét hién cic bang tim trén nén gel trong sudt.

9. Loai mudi cdc phan doan bang cot loai musi HiTrap: axit axetic 0,005M duoc ding
d€ can bing c6t cling nhu dé rit protein. Thu cdc phan doan xudng cot, thir protein
véi thude thi Folin, thir mudi bang AgNO, 1%. Thu cdc phan doan cé protein ma
khong cé NaCl dé dong khe.

10. Dén san phim di khé vao lo, déng nip, ddn nhan.
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& Quy trinh 3. Quy trinh sdn xudt va phitong phdp tinh sach ché phdm Rea-Al

Dich nudi vi khuén sau
khi cam ing 4 gid

:

Thu sinh kh_(‘)’i vi khuan

'

Hoa sinh kh6i vi Khuan trong dém STET, x(r ly t€ bao bing
lizozim, pha t€ bao bang siéu am, ly tam thu dich chiét

'

Dich chiét Rea - Al tho

'

Két tha bang (NH,),S0, bio
hoa trong 4 gi0 trén da

l Ly tam

Hoa tan taa trong H,O

Tham tich trong H,O réi trong
dém KH,PO, pH 6.7

h 4
Dich chiét protein ¢ dang so ché

'

Sic ky qua cot DEAE 16/10 (v6i dém
photphat 20 mM pH=6,7; phan hdp phu
bang NaCl 0-1 M)

'

Rea-Al tinh khiét
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* Cdc budc tién hanh cu thé nhir sau:

1.

Dich nuéi vi khudn sau khi cam tng 4 gid, ly tam 6.000vong/phiit trong [0 phut dé
thu sinh khdi.

Tron sinh khéi vi khuan trong dém STET.

Xt Iy bang lizozim (néng dé 1pg/mil) & 30"C trong 30 phiit.

Tién hanh siéu 4m ph t& bao theo chu ky 15 giay nghi 15 giay trong vong 10 phiit.
Ly tam thu dich chiét thé: 12.000 vong/phiit trong 20 phit & 4°C.

Két tha bang (NH,),SO, 85% bao hoa trong 4 giv t° < 0°C.

Ly tam 10.000 vong/phdt trong 20 phiit & 4°C thu két tha.

Hoa tan tha trong H,O khir ion, ly tam thu dich trong.

Tham tich trong nudc va dem KH,PO, 20mM (pH=6,7) it nhit 12 giy ¢ 4°C, dich
chiét thu duoc 12 dang ché phdm so ché,

10. Tinh sach dich chiét protein & dang so ché trén cot sac ky trao déi ion DEAE

celluloz 16/10. Qua trinh tinh sach duoc thuc hién trén hé thong tinh sach tu dong
FPLC, toc do 0,5m!/phiit, phan doan 2ml/6ng. Cot duge can bang v6i dém photphat
20 mM pH=6,7. Thé tich lén cot 5 ml. rita cot bang dém can bang cot. Phan hap
phu bang dém can bing c¢6 gradient NACI tix 0-1M.

56



& Quy trinh 4. Quy trinh sdn xudt va phuong phdp tinh sach ché pham ReMcRIP

Biéu hién luong 1én ReMcRIP

Thu sinh khéi t€ bao va phd t€ bao bang siéu am
Sac ky qua cot CM-Sepharose (XK-16/20) trén
hé thong FPLC (d&ém Tns-HCl, 50mM, pH 7)

'

Phan hip phu bing NaCl néng do tir 0,0-0,4M

\

Thu phan doan, kiém tra bang SDS-PAGE

'

ReMCcRIP tinh khiét

Céc budc ti€n hanh cu thé nhu sau:

1. Sau khi biéu hién lugng 16n ReMcRIP tién hanh ly tdm 6.000 vong/phiit trong 6
phit & 4°C dé thu sinh khéi t€ bao. Bé sung 30 ml dém (Tris.HCl 50 mM pH7.
EDTA 20 mM pH7, Triton 0,01%, lisozim 0,3 ug/ml) vao 3g sinh khéi t€ bao.
U 37°C va vortex nhim hoa tan céc t€ bao. Chuyén dng falcon c6 t& bao vao
trong d4, dé 30 phiit. Pha t€ bao bing siéu am trong 20 phiit (cho dén khi dung
dich khong cdn nhdt). Ly tam 12.000 vong/phit trong 20 phiit. Chuyén phan
dich sang 6ng falcon méi va b phan can.

2. Chuyén phan dich lén cot CM-Sepharoz (XK-16/20) vdi toc do toc do dong
chay 60 ml/gi¢s trén hé FPLC (Amersham Pharmacia Biotech). Sir dung dém
Tris.HCl 50 mM pH 7.

3. Céc chit khong bam trén ¢ot duge rua bang dém Tris. HCI 50 mM pH 7 cho dén

khi gia tri Asyonm tro lai dudng nén. Toc do dong chay van duy tri 6 60 ml/gid.
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4. ReMcRIP duge thoi ra khoti cot boi gradient nong do NaCl (0.0 M - 0.4 M)
trong dém Tris.HCl 50 mM pH 7 véi tdc do dong chay 60 ml/gid va thé tich
méi phan doan 13 I ml. Protein trong méi phan doan duoc kiém tra bang SDS-
PAGE 12,5%.

5. Lua chon cdc phan doan c6 néng do ReMcRIP cao, chuyén vio cic 6ng
penicillin (c6 thé bio quan & - 20°C). Dong khd ReMcRIP & 4p suit khoang 100
mior va nhiét d6 khoang - 102"'C. Bio quan ReMcRIP & -20"C dé giit hoat tinh
cia ReMcRIP.

Vuot mirc dang ky mét quy trinh
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¢ Hiéu suit tinh sach cac protein tai t6 hop

ReCMTI-V:
Bdng 1. Tom it két qua tinh sach ReCMTI-V
Sé Gini doan tinh sach Protein TIA HDPR S()- lan
TT (mIU/mg | tinh
mg % | mlIU % .
protein) sach
1 | Dich sonicate ciia té€ bao 890.89 | 100 [ Protein tap nhiéu khong xdc dinh
t4i t& hop thu duge tir 1 lit dugc
2 | Sau khi xir1y logi céc 14254 | 16 | 760 | 100 | 0533 | 10
protein tap
3 | LoaimauquacOtDEAE= | 43363 | 15 | 755 | 99,3 | 0565 | 106
xenluloz
4 | Qua cot HiTrap Q phan 1158 | 13 | 749 | 985 | 0647 | 12
hap phu ¢ 0,1 M NaCl, loai
mudi, dong kho
HDR: Hoat dong riéng
Rea-Al:
Bdng 2. Hoat do cia Rea-Al qua cic budce tinh sach
Tong Ham Hoat Hoat do | Mirc do | Hiéu
Cac budée tinh sach | thé tich lugng do | rieng (U/mg | sach | sudt
(ml) protein 49)] protein) (lan) | (%)
(mg)
Dich thé 45 185,0 963,0 5,20 1,00 100
Sau ket tua (NH,),S0, | 15 56.4 9000 | 15.95 300 19345
Dichsausacky qua | 54 72 4032 | 5600 10,76 | 41.86
cot DEAE -Xelluloz L ? ‘
i
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ReMcRIP:

ReMcRIP chiém khoang 30% protein tong s6 ciua vi khuin E. coli, trong d6
khoang 80% ReMcRIP & dang hoa tan trong dung dich dém Tris-HCl 50mM, pH 7;
EDTA 20 mM, pH 7.

ReMcRIP hap phu t6t trén c6t CM-Sepharoz (XK-16/20): khoang 90% ReMcRIP
cta 0,3 ml dich nuéi dugc dua 1én cot dai 12-15 cm.

ReMCcRIP duoc phan hip phu & nong do NaCl tir 0,15-0,27M.

Kiém tra d6 sach va néng do ReMcRIP: 1 lit dich nuéi E. cofi thu dugc khoang 30
mg ReMcRIP tinh sach.
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. Ay 7
2RO, Vit AR

Ciéc ché pham: ReCMTI-V; ReaAl; ReRIP
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2.2.3. Quy trinh si dung thir nghiém (qui mo phong thi nghiém) cic ch€ pham
protein tai té hop

2.2.3.1. Thir nghiém tic dung cua ReCMTI-V dén qua trinh dong mau
Noi thue hién: Khoa Dong- Cam mdu — Vién Huyét hoc truyén mau trung wong
Nguoi thuc hién: Thac si'Y khoa — Bac s Nguyén Thi Nit - Chii nhiém khoa

ReCMTI-V hoa tan trong dung dich NaCl 0,9%, trén véi huyét tuong binh thudng
(HTBT), xéc dinh cic chi s0 sau:

o APTT (Activated Partial Thromboplastin Time) dé danh gia duong dong
mau noi sinh.
o PT (Prothrombin Time) dé ddnh gid dudng dong mau ngoai sinh.

o TT (Thrombin Time) dé dinh gid doan trung chuyén tir fibrinogen thanh
fibrin dudi tdc dung cia thrombin.

Mau ddi chiing thay ReCMTI-V bing dung dich NaCl 0,9% véi cuing theé tich.
Két qua dugce trinhbay trén bang 3 va 4.

Bdng 3: Thit tic dung clia ché phdm ReCMTI-V dén qua trinh dong mau

Cac chi s0 Thi nghiém bai chimg
phan tich Dung dich ReCMTI-V Dung dich NaCl 0,9% + HTBT
(55mlIU/ml) + HTBT (ti 1€ 1:1) '
APTT (giay) 60,3 40.2 J
TT (giay) 18,3 22,3
PT (giay) 13,0 14,3

Két qua trén bang 3 cho thay khi cé ReCMTI-V gia tri APTT tang lén rd rét nghia
12 kéo dai thoi gian dong mdu ndi sinh so véi doi ching, nhu viy ReCMTI-V ¢6 tic dung
ttc ché dudng dong mau nodi sinh. Tl két qua trén, da ti€n hanh thi tdic dung cdc nong do
khdc nhau cia ReCMTI-V dén APTT (bang 4).



Bdng 4: K&t qua danh gid tic dung cua ReCMTI-V dén con dudng dong mau néi sinh

(chi s6 ATTP)
ATTP (giay)
Miu pha trén ReCMTI- Thi nghiém béi ching : HTBT
ss | R G HTRT (c6 ReCMTLV) | (thay ReCMTI-V
TT bang NaCl)
Khong uo Khoéng 1%y Khong no
a1 37fcngiv | 0 | 3rcigiv | @ 37°C/1gid
The tich Thé tich (1) (2) (3) (4) (3) (6)
ReCMTI-V HTBT
1. 1 l 52,3 102,0 39,3 39,5 29,3 29.5
2. 1 2 44,5 80,2 36,1 36,6 29.3 29,5
3. 1 3 40,5 56,8 34,0 34,8 293 29.5
4. 1 4 35,5 48,5 322 330 293 295
5. 1 5 34,0 44,1 31,0 32,1 29,3 29.5

Chii thich:  Mau ReCMTI-V: 1ml c6 85mg protein, 55mIU ;
HTBT: Huyét tvong binh thuong ;
Doi chiing: Thay dung dich ReCMTI-V bang dung dich NaCl 0.9%
(cling thé tich)
2.2.3.2. Thi nghiém tic dung ciia ché phdm Rea - Al

Ching t6i da ti€n hanh tham do kha nang diét mot duc hat (ngd, dau) cia ché phim
Rea - Al theo cic ndi dung nhu sau :

- Kha nang diét con truing, au tring (mot duc hat, bo cdnh cing, bo cdnh vay) trén
cdc d6i trong ngo, dau, théc theo trong lugng va thdi gian. Ché phim Rea-Al duge pha
lodng theo cdc nong do khic nhau sau d6 dugc phun lén céc loai hat ngli c6c da duoc
nghién nho theo ty 1€ 20 ml dich pha loang/ lkg ngo. K&t qua cho thdy véi ham luogng 0.1
— 0,4% trong thdi gian 5 — 7 ngay diét duge 50-60%.

- Néu cho an truc ti€p véi li€u lugng 0,25%, sau 8 ngay mau thi nghiém mot chét
hoan toan, con mau dai chiing khong cé con ndo chét (Két qua thi nghiém cua Vién Co

dién va Cong nghé sau thu hoach).
2.2.3.3. Thit nghiém tdic dung ciia ché pham ReMcRIP dén nam méc va vi khudn

Ching 161 da két hop véi cac nhém nghién ciu cda PGS. TS. Nguyén Thuy Chau
thudéc Vién Co khi nong nghiép va Cong nghé sau thu hoach. Bo Nong nghiép va Phit
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trién nong thon ti€n hanh cic nghién cdu vé 1ic dong cia ReMcRIP tinh sach lén: mot
gao; nadm moc (Aspergillus flavus, Aspergillus parasiticus). Ngoai ra, ching 61 da két hop
véi cic nhdm nghién cidu cia Hoc vién Quan Y (GS. TS. Lé Bach Quang) va Phong Vi
sinh vat hoc phan tir - Vién Cong nghé Sinh hoc (TS. Nguyén Thi Kim Ciic) tién hanh cédc
nghién ciu vé tic dong cia ReMcRIP tinh ché lén vi khuan (Bucillus subtilis,
Pseudomonas putida). Két qua budc ddu cho thdy ReMcRIP ¢6 kha nang ¢c ché manh

su sinh truong cha hai loai vi khudn néi trén.
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2.3.

CAC CONG TRINH KHOA HOC PA CONG BO

2.3.1. Cac bai bao

1.

Synthesis, cloning and expression in Escherichia coli of a gene coding for
MCoTI-I1. Pham Thi Tran Chau, M.K. Reddy, Pao Thi Thuy, Hoang Thu Ha. Lé
Nguyén Diing, Laurent Chiche (2005). VNU. Journal of science, Nat., Sci & Tech.
1(20): 8-18.

. Tach dong gen ma hoa mot chéit dc ché tripxin cia hat bi do (Cucurbita

maxima) CMTI-V va biéu hién & E.coli. Dao Thi Thuy, Nguyén Quynh Uyén.
Nguyén Thi Bich Hau, V5 Thi Thuong Lan va Pham Thi Tran Chau (2004). Tap chi
Khoa hoc, PHQGHN, KHTN & CN, 3(20): 1-10.

Thiét ké Ti-plasmit tai to hop mang gen TI ma hoa protein irc ché tripxin
phan lap tir hat gic (Momordica cochinchinensis) — MCoTI-II. L¢ Thu Hién,
Dao Thi Thuy, Phan Thi Ha, Nguyén Dang Tén, Nong Vin Hai, Pham Thi Tran
Chau (2004). Tap chi Céng nghé Sinh hoc, 2(3): 335-344.

Tinh ché va phan tich khéi phé protein biat hoat ribosome tii té hop tir cay
mudp ding (Momordica charantia L.). Nguyén Dinh Cudng, Lé Thi Thu Hién,
Nong Van Hai, Dang Thanh Nam, Phan Van Chi (2004). Tap chi Céng nghé Sinh
hoc 2(2): 217-226.

Tao ching vi khuin Agrobacterium tumerfaciens mang gen ma héa protein
bt hoat ribosome (RIP) ti¥ cAy muép ddng (Momordica charantia 1.) dé
chuyén vao cay trong. Lé Thi Thu Hién, Dao Minh Chau, Nguyén Dinh Cuong.
Pham Thu Thiy, Nong Van Hai, L¢ Trdn Binh (2004). Tap chi Céng nghé Sinh
hoc, 2(4). 461-470.

Bi€¢u hién gen ma ho4 protein bat hoat ribosome ciia ciy mudp ding ¢ vi
khudn Escherichia coli. Nguyén Dinh Cudng, Nguyén Thuy Duong, Lé Thi Thu
Hién, Luong Thi Thu Huong, Tran Thi Phuwong Lién, Nguyén Huy Hoang, Phan
Van Chi, Nong Van Hai (2003). Tap chi Cong nghé Sinh hoc 1(4): 451-460.

Diéu tra su phan bé va nghién ctru mét s6 tinh chat cha protein kim ham
amylaz (a-Al) tir mét s6 cay ho dau (Fabaceae). D6 Ngoc Lién, Bang Thi Thu
(2002). Tap chi Di truyén hoc va ting dung, 1: 39-44.
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2.3.2. Cac bao cao tai Hoi nghi trong va ngoai nudéc

1.

2.4.

Synthesis, cloning and expression in E. coli of a gene coding for MCoTI-II.
Tran Chau Thi Pham et. al... (2004) 17" FAOBMB Symposium | 2 [UBMB Special
Meeting | 7" A-IMBN Conference. Genomics and Health in 21" Century Bungkok,
Thailand November 22-26, 2004. Program and abstracts OP-C9, pp. 87. (oral
presentation).

Purification of a recombinant trypsin inhibitor CMTI-V. Dang Xuan Nghiem.
Phan Thi Ha, Nguyen Phuong Nam and Pham Thi Tran Chau (2004). 7"
FAOBMB Symposium | 2" IUBMB Special Meeting | 7" A-IMBN Conference.
Genomics and Health in 21" Century Bangkok, Thailand November 22-26, 2004.
Ibid. OP-6.23, p.167 (poster).

Expression of gene encoding a-amylase inhibitor from common bean
(Phaseolus vulgaris) in Escherichia coli. Dang Thi Thu, Truong Quoc Phoﬁg.
Nong Van Hai (2003). Proceeding of the 8th Asean food conference 8-11 October
2003, Ha noi, Vietnam, 1: 30-34. :

Tripxin inhibitors (TIs) from Momordica cochinchinensis. Pham Thi Tran
Chau, Le Nguyen Dung, Laurent Chiche (2002). 16* FAOBMB Symposium, Taipei,
Sept. 20-22, 2002. From genes to proteins: Frontiers in Biochemistry and
Molecular Biology. Program Book . OP. 22, p.33 (oral presentation).

PO AN TOT NGHIEP

* Khod ludn t6t nghiép

1. Deé tai: Thiét k& vecto bigu hién chit kim him o-amilaza tir dau c¢é ve (Phaseolus
vulgaris) dé sut dung trong bao quan sau thu hoach.
Sinh vién : Pham Ai Nhi
Nam bao vé: 2001.
2. Pé tai: Téng hop nhan tao gen mi hod cho protein tic ché tripxin & bi ngo
(Cucurbita maxima)
Sinh vién: Nguyén Thj Bich Hau (hé cir nhan tai nang)
Nam bao vé: 2002. '
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3. Pé tai : Biéu hién gen ma hod protein bat hoat ribosome clia cdy mudp dang ¢ vi
khuan Escherichia coli.
Sinh vién: Pham Minh Thu
Nam bao vé: 2003.

4. Pé tai: Biéu hién va tinh ché protein lai ATS-TBK & E. coli
Sinh vién Giang Thi Huong Huyén
Ndm bao vé: 2003

5. Pé tai: Thiét k&€ vecto Ti-plasmit mang gen ma hod chdt kim ham o-amilaza tir
dau co ve (Phaseolus vulgaris) 1am nguyén liéu chuyén gen thuc vat.
Sinh vién : Vi Qudc Hanh
Nam bao vé: 2004.

6. Dé tai: Tao ching vi khuin Agrobacterium tumerfaciens mang gen mi héa
protein bat hoat ribosome (RIP) tir cay muép ding (Momordica charantia
L.) dé chuyén vao cay trong.
Sinh vién: Dao Minh Chau
Nam bao vé: 2005

* Ludn dn thac si:
1. Pé tai: Nghién ctru biéu hién va tinh ch€ minitricobakin
Hoc vién: Trinh T4t Cuong
Nam bao vé: 2003

2. Deé tai: Toi wu hod diéu kign nuéi cdy va mot s6 dic tinh cha protein tai 16 hop
kim ham o-amilaza tit vi khudn E. coli BL21 (DE23).

Hoc vién: Dao Hong Van
Nam bao vé: 2004

3. Deé tai: Nghién cifu cic phuong phdp tinh sach mot chat e ché tripxin tdi t6 hop.
Hoc vién: Diang Xudn Nghiém.
Nam bdo vé&: s€ bdo vé nam 2005 (do hoc vién tham gia 19p hoc
DAAD, hoc tiéng Pic nén phai lui thot gian bao vé).
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2.4. BANG THONG KE KET QUA POI CHIEU VGI NOI DUNG DA DANG KY CUA SAN PHAM TAO RA

S Pa dang ky Két qua da dat duoc

TT
Tén san pham Mitc s&
va chi tiéu chat | lugng va chat
luong chi yéu | lugng cdn dat S6 luong san pham tao ra Chat hrong Panh gia

cta ca dé tai san phdm tao ra
@ 4) &) (6) (7
1. VAT LIEU

* Gen tai té
hop

3 gen tii 16
hop c¢é hoat
tuc 6n dinh

Tong so la 04 gen tdi té hop

- 01 gen tai t6 hop ma hoa MCoT! -II ur
cay gac (Momordica cochinchinesis)

- 01 gen tai 16 hop ma hoa CMTI-V tir
cay bi d6 (Cucurbita maxima)

- 01 gen tai t0 hop ma hoa gen RIP tir
cdy mudp dang Viét Nam (Momordica
charantia)

- 01 gen tai t6 hop ma hod gen o-Al tir
cay dau cove (Phaseolus vulgaris)

Ca 4 gen tdi t6 hop déu cé hoat
luc 6n dinh

Céac chung E. coli mang cdc gen
trén da duge bao quan lau dai & -
80°C

Vot chi tiéu 01
gen TI Dat yéu
cau k¥ thuat
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(2)

(4)

(3)

(6)

€

B )
* Sinh khi

A2
hop

»

tai  to

3-4 kg

3 kg sinh khoi vi sinh v tdgi t6 hap :

- 0,2kg sinh khéi vi sinh vat chita
ReMCoTI-1}: nuoi cdy trén méy lic va
I&én men nhiéu dot, mbi dot 5 -7 lit.

Kiém tra biang dién di trén gel
poliacrilamit (PAGE), ¢é bang
ReMCoTI-II (c6 Mr >3kD) ¢
dang dung hop vdi intein tag (c6
Mr=55kD), ding theo tinh toan ly
thuyét (58kD)

- 0,8 kg sinh khoi vi sinh vat chia
ReCMTI-V: nuoéi cdy trén mdy lac va
1én men nhiéu dot, méi dot 5 — 7 lit.

Kiém tra bang PAGE, c6 bang
protein tdi t6 hop véi khéi luong
phan tr ding theo tinh todn ly
thuyét, khoang 7kD.

- 1,2 kg sinh khoi vi sinh vat chifa
ReRIP: 1én men lugng 1dn 10 ldn, mbi
lan 10 lit dich nuéi va thu duge 100-
130¢g sinh khot VSV,

C6 chita protein tdi 16 hgp ding
kich thuée khoang 30kD

- 0,8 kg sinh khéi vi sinh vat chita a-Al:
l1én men lugng 16n 9 lan, méi lan 10 lit
dich nuéi va thu duge 80-100g sinh khoi
VSV.

Kiém tra bing PAGE c¢6 chira
protein tdi té hop ding theo tinh
toan 1y thuyét (khoang 16 kD).

Dat yéu cdu

ba sit dung hét
dé tham do cdc
diéu kién pha v&
t€ bao va tao ché
pham protein tdi
16 hop k¥ thuat.
Khi can, cé thé
tao sinh khéi 16n
biang cach lén
men cdc ching

noi trén.




KON

(2)

* Ché pham
protein ti to
hop K¥ thuat

(3) 4) (5 (6) ]
0,5 kg: ReMCoTl-il, ReCMTI-V, Rec-
0,5-1kg Al ReRIP: Pi loai dugc nhiéu protein tap | Dat yéu cau k¥
cua t&€ bao vi khudn. thuat . )
-0,05kg ché pham ky thuit - M6t phan che
ReMCoTL-11 pham  protein

-0,150 kg ché phim k§ thuat
ReCMTI-V.

- 0,2kg ché¢ pham k¥ thuat ReRIP

- 0,1kg ché€ pham k¥ thuat Rea-Al

tdii 16 hop ky
thuat dugc su
dung dé tham
do cic phuong
phap tinh sach
va chon phuong
phap thich hop
dé tao protein
tdi t6 hop tinh
sach.

- Phan con lai
ding dé tao
protein tai o
hop tinh sach
theo  phuong
phap toi thich.




) 2y 3) @) (%) (6)
* Ché pham [ !-5 gam, c6 |dg protein tii t hop tinh sach: Cé d6 dong nhat dién di, ¢ khoi | Dat yéu cau ky
protein  tinh { d0 dong nhat . e  hoat tinh | &L L
sach dién di - 0,2g ReMCoTLII ltgng phan tir ding, cé hoat tinh (cic” ché phdm
sinh hoc. P
: tein tinh sach
- 0,8g ReCMTL-V protein tinh sac
duoc sir dung
- Ig Reo-Al cho cic thi
- 2g ReRIP nghiém vé thu
hoat tinh sinh
hoc trén cac doi
tvong sinh vt
khic nhau)
_— e —
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(1) (2) (3) (4) (5) (6)
* Thiét ké cac | C6 cic + Dd thiét ké ditge 3 vecto trung gian dé'| - Cic vectd ta1 16 hop di duge | Dat yéu cdu da
vecto phuc vu chiing | chuyén gen vao cdy tréng: kiém tra bing dién di, bio quén dang ky
cho chuyén | Agrobacteriu
gen vao cay | m thichhgp -01 vecto pCl3004+TI mang gen |laudai
tréng dé chuyén MCoTI-II 5 - 80°C

gen vao cay
trong

- 01 vecto pNOA2819+RIP mang gen
RIP

- 01 vecto pC1301+aAl mang gen
oAl

+ Dd tao dicoc 6 chiing Agrobacterium
mang cdc gen dich dé phuc vu chuyén
gen vao cay tréong:

- 02 chung: pCTI-5 va pCTIl-6 mang
gen MCoTI-I1

- 02 chang: EHAL05 va LBA4404
mang gen RiP

- 02 ching: pCHA6 va pCHA7
mang gen oAl
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- Cac chung A. tumefaciens mang
cdc gen trén c6 du tiéu chuan dé
phuc vu cho nghién citu chuyén
vio cay trong, dugc bao quan lau
dai & - 80"C

Pat yéu cau di
dang ky




Ll @ (3) @) (3) (6)
2. ] QUITRINH
* Qui trinh {3 qui trinh {4 qui trinh sdn xuit & qui mé PTN (Ién | Sinh khéi vi sinh vét tdi (6 hop thu | * Vot mitc
thich hop | bi€u  hién { men mbi dot tir 2-10 lit) duge on dinh vé s6 lugng va chat | ddng ky I qui
nuéi cﬁy protein tdi 16 luong trinh
E.coli tai t6|hop chiém
hop 39% Protein - PI-17 bidu hién ReMCoTI-Il: amp: | - Protein tdi 6 hop (& dang dung
iong s 100pg/ml; IPTG: 0,5mM; 16 gig &| hop) chiém 45-50%.
15°C.
- Protein tai té hop chiém 15%.
- BL2I-TI biéu hién ReCMTI-V: amp: )
200ug/ml; IPTG: 1mM; 6 gié ¢ 37°C. { - Protein tdi 16 hop chiém 30%.
‘ - BL21-aAl biéu hién Rea-Al amp: o
100pg/ml ; IPTG: ImM : 4 giy 8| Protein tai 16 hgp chiém 30%.
| 37°C.
} - BL21-RIP biéu hién ReRIP: amp:
i 50ug/ml, IPTG: 0,7mM, 4 gi¢ & 37°C
|
|
|
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(2) 3 (4) (5) (6)
* Qui trinh |3 qui trinh |4 qui trinh : phd vO t€ bao bang siéu am, | - Tim duoc mot vai ky thuatdon | *  Vwot  muic
san xuat ché|san xuvdt & | thu dich trong c6 chifa protein tai t6 hop | gidn dé loai protein tap va cic tap |ddng ky 1 qui
pham protein | qui mo PTN chat (qui trinh san xuit ché phdm | trink

tai to hop ky
thuat

protein ReCMTI-V)

Pat yéu cau ky
thuat

* Qui trinh s
dung ché
pham

3 qui trinh sir
dung 6n dinh

3 qui trinh sir dung 6n dinh:

- Tac dung cia ReCMTI-V dén qua
trinh déng mau

- Téc dung cua Rea-Al dén con
trung, au trung (mot duc hat, bo
canh cing, bo canh vay) trén ngo,
dau.

- Tac dung cia ReRIP trén céic doi
tuong mot gao, vi khuan (Bacillus
subtilis, P. putida) vi ndm moc
(A. flavus, A. purasiticus)

Quy trinh sir dung 6n dinh & quy
mo phong thi nghiém
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rit ReMCoTI-11.

ReCMTI-V: ché phdm ky thuat
duge loal mdu qua cot DEAE-
xenluloz, ti€ép tuc tinh sach qua
cot HiTrapQ; dong kho, loai
mudi, dong kho.

Toan bd ché pham RIP tii t6 hop
ky thudt duoc sir dung d€ tinh che
bang sic ky trao doi ion qua cot
CM-Sepharose.

Toan bd ché pham aAl téi t6 hop
k¥ thuat duoc sir dung dé tinh ché
bing sic ky trao déi ion qua cot
DEAE - xenluloz 16/10.

() (2) (3) “4) G) (6)
3. PHUONG
PHAP .
* Phuong (3 phuong | 4 phuong phap dé thu nhan 4 ché pham | Phuong phép thich hop thu dé thu | e Vigr miic
phap tinh | phdp  thich | k§ thuat va ché phdm tinh sach: | nhan ch€ phdm tinh sach c6 d6 ddng ky 1 qui
sach protein | hop dé thu| ReMCOTI-I, ReCMTIV, Reo-Al, | d6ng nhit dién di trinh
tai t6 hop nhan protein | ReRIP. Cu thé nhu sau: ®xdy dung
tinh sach co - ReMCoTI-II : phuong phép sac ky duoc phuong
d6 dong nhat 4 luc qua cot chitin va giit & phdp don
dién di nhimg diéu kién thich hop dé thuc gidn,  thich
hién phan mg ty cat trén cot va hop dé tinh

sach protein
tdi to hop, co
s dung
phuong phdp
khd mdéi me
(tinh sach 2
PPI)
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I

R ) N (3) (4) (5) (6)
CAC  BAI|5 cong trinh - 7 bai bdo cong b6 wen Tap chi|
BAO cong b trén Khoa hoc trong nuéc Péu Ja cac tap chi khoa hoc | Vuot
‘If‘}c{ T‘f‘l’tm":; - 4 bdo cdo & HNQT: 3 tai HN Hoa | CPUYén nganh c6 uy tin
nuGc va quéc sinh va Sinh hoc phan tif t6 chifc &
t& (QT) nuée ngoai, 1 & HNQT 16 chidc tai
Viét Nam -
PAO TAO 10 cit nhan, 6 cit nhan
3 thac sy 2 thac s va 1 hoc vién cao hoc chua Chua dat
bao vé
SO PO 20 sg d6 qui trinh tao sin phim
protein tdi té hop, tich chi€t ADN,
tach chiét protein, thir hoat tinh.
' BANG SO 9 bang s6 liéu, 60 hinh minh hoa vé
LIEU nghién ciu, san xudt cic protein t4i
t6 hop PP, a-Al, RIP.
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CHUONG 3. KET LUAN

1. D3 tach chiét, tinh sach ADN tdng s6 cta gic (Momordica chochinchinensis), bi do
(Cucurbita maxima), ddu c6 ve (Phaseolus vulgaris)y va mudp ding (Momordica
charantic;) c6 do sach dat 1,85-1,9. Sl dung cdc ADN nay dé phan iap cdc gen tuong
img.

2. Dia phan lap (hoic tdng hop) duge bon gen: hai gen ma hod PPI 1a gen MCoTI-11, gen
CMTI-V; mot gen ma hod a-Al, mét gen ma hod RIP. Cac gen c6 kich thude ding nhu
tinh todn 1y thuyét, theo thi tu tuong (ng vao khoang !10bp, 230bp, 700bp, 800bp.
Cic gen c6 4o dong nhat dién di.

3. Da thiét k€ 4 vecto tai t& hop mang cic gen dich: pTYB12 mang gen MCoTl-II. pET-
14b mang gen CMTI-V, pET21d(+) mang gen «-Al, pET21d(+) mang gen RIP. Cac
vectd tdi t& hop da dugc bién nap thanh cong vao vi khuan E. coli BL21, ki hiéw 1a: PI-
17 (mang gen MCoTI-II); BL21-TI (mang gen CMTI-V); BL21-aAl (mang gen a-Al);
BL21-RIP (mang gen RIP).

4. i lua chon dugce diéu kién nuai cdy t6i wu cic vi khuan tdi t6 hop nhu sau:

 Vikhuintditdhop ~ Nongdo NéngdoIPTG  Thoigian  Nhietdo
 ampixilin ~ trong moi nuoi sau khi - nudi ('C)
e (pg/miy  trwong (mM) -+ PTG (gi0) -
PI-17({mang gen MCoTI-II) 100 0.5 _ 16 15
'BL2i-TI(mang gen CMTI-V) | 200 = 1.0 06 37
 BL2I- Al (mang genwAl) | 100 | 1.0 04 37
'BL21-RIP(manggenRIP) ' 50 |, 07 = 04 37

5. Thiét 1ap duoc 4 qui trinh tinh sach cdc protein tdi 16 hop nhu sau:

5.1. Tinh sach ReMCoTI-II: sdc ki qua c6t kitin & diéu kién ¢6 chat khi DTT 0.05
mM trong dém Tris-HC1 0,02 M ¢6 0,5 M NaCl, 4"C trong 40 gid, phan hap phu
bang dung dich dém trén nhung khong c¢6 DTT.

5.2. Tinh sach ReCMTI-V: loai protein tap bang cich diéu chinh pH dén 4.5; sic ki
‘qua cot DEAE-xenluloz, tinh sach qua cot HiTrap Q. phan hidp phu bing dung
dich Tris-HCl 0,015M, ndng do NaCl 0,1 M.
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5.3. Tinh sach Rea-Al: két tha bang (NH,),SO, bao hoa, sac ki qua cot DEAE-
xenluloz, phan hap phu bing dung dich dém photphat 20mM pH 6.7; 0,6M NaCl.

5.4. Tinh sach ReRIP: sic ki qua cot CM-Sepharoz trén hé théng FPLC, phan hip phu
bang dung dich dém Tris-HCl1 0,05 M pH 7,2; néng d6 mudi 0,4 M.

6. Cac sén‘phz‘irn sau khi tinh sach c6 do dong nhat dién di, cé kich thudc ding nhu du
tinh: ReMCoTI-II khoiang 3kD, ReCMTI-V khoang 7kD. Re «-Al khoang 18KkD,
ReRIP khoang 30kD.

7. Céc protein tdi td hop di tinh sach ¢6 cdc hoat tinh sau:

ReMCoTI-II: wtc ché tripxin, ¢ ché proteinaz sau khoang

ReCMTI-V: (c ché tripxin, tic ché con dudng dong mau ndi sinh

Rea-Al: cé tdc dung diét dugc mot ngd (Sirophilus zeamays), mot dau
(Callosobruchus chinensis)

ReRIP: ttc ché manh su sinh trudng cua B. subtilis, P. putida va A. flavus, A.
parasiticus.

8. Da thiét k& duoc cac Ti-plasmit tai 16 hop: pC1300-TI mang gen MCoTI-II, pC1301-
oAl mang gen a-Al, pNOA-RIP mang gen RIP.

9. Di tao duoc cdc ching Agrobacterium tumefaciens chia cdc Ti-plasmit tdi t6 hgp
mang gen dich phuc vu viéc chuyén gen khadng sau vio cay trong. Cu thé:

- 2 ching EHAIOé 14 pCTI-5 vi pCTI-6 chita Ti-plasmit tdi t6 hop mang gen TI-IL
- 2 ching pCHAG6 va pCHA7 chida Ti-plasmit tii t6 hop mang gen a-Al
- 2 ching EHA105 va LBA4404 chita Ti-plasmit tdi t6 hgp mang gen RIP.
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SYNTHESIS, CLONING AND EXPRESSION IN ESCHERICHIA COLI
OF A GENE CODING FOR MCoTI-I1

Pham Thi Tran Chau 7, M.K.Reddy ®, Dao Thi Thuy *, Hoang Thu Ha ¥
Le Nguyen Dung @ Laurent Chiche @

(1) Center for Biotechnology, Vietnam National University, Hanoi, Vietnam
~ (2) Plant Molecular Bwlogy Lab., International Center for Genetic Engineering
and Bzotechnology, India.
{3) Centre de Brochmne Structurale, faculte de Pharmacia, UMR5048-CNRS-INSERM -
Universite Montpllier, France.

1. Introduction

Proteinases are involved in different crucialrli‘n’ng processes such as digestion,
gernﬁnation, growth, developmenﬁ, metamorphism, fertilisation, blood clotting, infection
diseases, cancer ete. Therefore their protein inhibitors (PPls) — an effective regulation
factor;s have been tsed in medicine for treatment of diseases and in agriculture to improve

plant resistance to pest insects. -

‘The dormant seeds of Cucurbifacece plant family contain small well characterized
serine proteinase inhibitors [16,23,30]. Their molecule consist of about 30 amino acids,
three disulfide bridges forming a compact structure, resistant to the action of various
biological and physico - chemical agents.

Momordica cochinchinensis (MCo) belongs to Cucurbitaceae family. Their seeds are
found to be the PPI — richest source among the tested Cucurbitaceae plants prowing in
Vietnam [17,21]. ‘We have prepared a crude PPI preparation from MCo seeds named
Momosertatin (Mo} which showed insecticidal and antibacterial activities [12,17,18,19,22].
A partly purified peptides from Mo (designated as MCoPIs) reduced inflammatory
processes in both acute and chronic inflammatory models [14]). Moreover, none toxic effect
of MCoPIs was found on tested animals {14].

Three trypsin inhibitors (Tls) named MCoTI-1,-11,-III from MCo seeds were isolated
[15], purified, characterized and sequenced [5]. All of them are small polypeptides with
molecular weight of about 3 kD and very stable. MCoTI-1l is the most abudant inhibitor,
cousisting of 34 amino acid residues with 3 disulfide bridges, resistant to cleavage by
thermolysin for more than 48 hours at 50°C. Its conformational structure was also

) To whom conespendence should be addressed: chauptt@vny eduvn
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determined [1.10]. Although chemical synthesis of some squash Tls was found possible
[11,27], but the overal procedure costly. Recombinant DNA technology was employed by
several scientists groups to produce these inhibitors [2,3,26]. In this work, chemical
synthesis, cloning and expression of the gene coding for MCoTI-II are presented.

2. Materials and methods
2.1. Materials

Qiagen kit, E.coli strain BL21(DE3), PCR reagents were purchased from Promega.
Oligonucleotides were custom synthesized by Alpha DNA. pTYBI12 vector, chitin beads
were from New England Biolabs. Dithiothreitol, IPTG, DNA markers were from MDI
Fermentas. PAGE reagents from Amersham. Other used chemicals were of highest purity
grade. ’

2.2. Methods

Isolation of total DNA from MCo leaves was carried out as described in [4].

DNA technigues: plasmid isolation [24, 25, 29], plasmid transformation [6] and
standard protocols were used as described by Sambrook et al [28]. PCR was preformed
according to PCR. protocol [8]. 7

The inhibitory activity was determined by-éiffusion method as previously described
[13). Proteins was detected on polyacrylamide gel by Laemmli method [9].

Cells culture and fusion protein expression: use LB medium containing 100pg/ml
ampicillin, incubated in shakers at 37°C until the ODgy, reached 0.6. Induction by IPTG.

Expression and purification of recombinant MCoTI-II were followed the
manufactures instruction of IMPACT-CN System, wusing chitin beads column
chromatography {7].

3. Results
3.1. Design and construction of the gene coding for MCoTI-IT

The nucleotide sequence coding for MCoTI-II was reversely translated from its ainino
acid sequence (fig 1, fig 2).
SGSDGGVCPKILKKCRRDSDCPGACICRGNGYCG
Fig 1: The ar‘nino acid sequence of MCoTL-11 [5]

_EQEKQMCMELELEQQGER_&H_E& tictganaanatgecgeegepatagegatigeccepgepent
geatttgecgepgcancepctattpegpc

; Fig 2: The nucleotide sequence derived from MCoTI-II amino acid sequence
|
Based on the above nucleotide sequence four overlapping synthetic oligo nucleotides
were désigned. While desingning the oligo nucleotide printers Nde I restricsion site was
introduced on the §' end, stop codon and Xho I restriction site was introduced on the § end
of the proposéd synthetic trypsin inhibitor gene. The sequences of the forward and reversed
primers are shown on fig 3 and of the synthetic gene is on fig 4.
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Forward primer:

5 GAATTCCATATGAGCGGCAGCGATGGCGGCGTGTGCCCGA 2
Reverse primer: .

5' CGGCTCGAGTTAGCCGCAATAGCCGTTGCCGCGGCAAAT ¥

Fig 3: The sequences of the forward and reversed primers for MCoTI-II gene

cttaaggtatactegeegtcpepgtacecgeegeacacggpgettt
gaattccatatgageggeagepatggeggegtetgecegaaa
MSGS DGGVCPIK
taagacttttttacggeggepctatecgctaaceggecegepe
attctganaaaatgecgeegegatagegattgeecegpgegeg
IFILKEKCRRDSDCPGA

acgtanacggegecetigecgataacgeegatigagetegge
tpeatttgeegegpeaacgpetattgeggetanctegapeeg
CICRGNGYCG

Tig 4: The sequence of synthetic MCoTI-IT gene

Amplification of MCoTI-II gene by PCR. The PCR conditions were established as
:94°C,3 min ; 61°C 1min30;72°C ,2 min for 40 cycles. The PCR product showed a single
band corresponding to about 114bp as expected (hig 5)

Fig 5: Analysis of MCoTI-I! gene on
5%polyacrylamide gel

B | Lane 1: DNA Marker 100 bp (100-1031)
e ofis !
#SM0241/2/3)

. Lane 2 : PCR product of MCoTI-II gene .

VNU. Journal of Science, Nar.. Sci., & Tech., T.XY, Nl 2005
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MCoTI-11 gene was also successfully prepared by using forward , reverse primefs and
the purified total MCo DNA as template. The conditions for this experiment were
established as: 150ng of each primer, 200uM of dNTPs ;400ng of the purified total MCo
DNA .

Cloning of the synthetic MCoTI-II .
The PCR amplified gene was double digested with Ndel and Xhol restriction
enzymes (fig 6) and ligated with pTYB12 vector had been digested by the same restriction

enzymes, then transformated into E.coli BL21 (DE3). The resulting recombinant E.coli was
named PI-17 (fig 7).

atactcgeeglegeg ..o taacgecgatty
' tgageggea............... attgeggetaactega

Fig 6: Synthetic inhibitor gene digested by Nde I and Xho I

Foward primer
.-’\'-.-...-L...p .._...........2.........;». .
o3 . 44 s reverse primer

_ ” Nuclectide polymerase
—

|
el e hal

pTYBI12 digested with \;ﬂ —
Nde-1 and Xhol Ligation

T rerat

pTYB12 - MCoTI-11 gene

J

Transformed Into E.coli BL2} (DE3)

PI-17

Fig 7: Scheme summarizing the steps in obtaining a construct system for expression of MCo'TI.11

To identify the insert gene, we isolated plasmid from PI- 17, checking TI gene by PCR
technique and sequencing . PCR product of recombinant plasmid DNA was shown on Fig 8,
it corresponded to the expected size (#114bp) and showing correct sequence (Fig 9),

VNU. Journal of Science, Nat., Sci., & Tech., T.XXI, N,i, 2005
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41

Rt

121
161
201
241

281
321
361
401
, 441

Maker

Fig 8: Electrophoresis of the PCR product of MCoTI-II gene on 2% agarose gel
{a) and estimation of its size by using SHARP JX-330 scanner (b)

M: DNA Marker 100bp (80-1031bp)#SM0241/2/3)

GCTCGCGGAT
TTATTATGGG

GTTTTTGCTT

CATATGAGCG
GAAAAAATGC
TTTGCCGCGG
GTGACTGCAG

AAGGAAGCTG
TAGCATACCC
TTTITGCTGA
GAGCCCGGCA

CATCCAGGGT
TTG

1—+8: PCR products of MCoTI-1I gene

TTATTTCGAG
TATTACTTTA

GGATCCCAGG
GCAGCGATGG
CGCCGCGATA
CAACGGCTAT
GAAGGGGATC

AGTTGGCTGC

CTTGGGGCCT
AAGGAGGAAC

GTACCGGCAT
GACGGTGCCG

WAl T R e
-] T --bp '
8 L CH —Poly (bp)
i a N
s H Sesstaneill
xn 1 =
» T E
1y x H
% E N i
3 ' TR
e 1 11
% H 114§a;i-;,
BT S GBI BhaTita] 1 A0S0} SN 4 TS “Jﬁ
1t a T ! il
h R L
0 01 02 63 o6& 05 08 07 08 ngi
(b)
TICAGACCTG TTCAGACCTG 40
TCTGATGATT CTGATCATCA 80
TTGTTGTACA GAATGCTGGT 120
CGGCGTGTGC CGAAAATTCT 160
GCGATTGCCC GGGCGCGTCA 200
TGCGGCTAAC TCGAGCCCGG 240
CGGCTGCTAA CAAAGCCCGA 280
TGCCACCGCT GAGCAATAAC 320
CTAAACGGGT CTTGAGGGGT 360
TATATCCGGA TATCCCGCAA 400
AACCAAGCCT ATGCCTACAG 440
AGGATGACGA TGAAGCGCCA 480

Fig 9. Sequence of recombinant plasmid DNA containing Ti gene fragment

Expression of recombinant MCoTI-IT (ReMCoTI-II)

The expression conditions such as ampicillin and IPTG concentrations, temperature
and time of induction were tested . The growth and induction conditions of PI.17 giving
maximal yield of the recombinant fusion protein established as follows : cells were prown

VNU. Jonrnal of Science, Nr.H‘. Sci . & Tech., TXA, NI, 2005
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in shaker flasks at 37°C in LB medium with ampicillin (100ug/ml), induction at the mid-log
phase with 0.5mM IPTG at 15°C for 16h.

As mentioned in the methods, cloning and expression procedures were followed

the IMPACT-CN system and ISTYBIZ vector was used ,so it was expected to produce
55kD fusion of the cleavable intein tag to N-terminus of a synthetic inhibitor .As known, Mr
of MCoT1-11 is about 3.4kD, hence Mr of the obtained recombinant fusion protein should be
about 58 kD ( the sum of 55 + 3.4kD of MCoTI-TI). As seen on Fig. 10 the 58 kD) protein
hand was found in induced sample as the major band, acounted for 80% of total protein
{iane 1,3,5 and 6).

58kD -»

Fig 10. SDS — PAGE pattern of
PI-17 proteins

Me. Standard molecular markers
2, 4. Uninduced
1, 3, 5, 6. Induced (containing
58kD fusion protein band)

3 4 5 6 M

Cells were broken by sonication in 10mM Tris-HCl buffer pH8 containing 1mM
EDTA (TE buffer). After centrifugation, the clarified supernatant was loaded onte chitin
column .

On-column ¢leavage induction by 50mM 1,4 — dithiothreitol in TE buffer containing
500mM NaCl , at 4°C for 40 hours (Fig 11).
Purification scheme of recombinant MCoTI-IT following IMPACT™ - CN system using chitin
beads column chromatography comprsed the following steps

1} Chitin beads column was equilibrated with 10mM Tris~HCl buffer pH=8.0
.containing 1 mM EDTA, 500mM NaCl (CB buffer).

2) Loading cells clarified extract on the column.
3) Washing column by CB buffer until no trace of proteins were detected

4) On-column cleavage: CB buffer containing 50 mM DTT. After quick flush, stop the
flow in the column, left at 4°C for 40 hrs.

5) Elution of the target protein by CB buffer,

VNU. Journal of Science, Nat., Sci., & Tech, T.XX, NI, 2005
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PI - 17 cells

Fermentalion | LB medium + 100ug amp/ml (37°C/3h) +
0.5mM IPTG at |5-°C overnight

Centrifugation

Supernatant

Cells

Sonicated in TE
buffer

Cenltrifugation

Pellet Supemnatant

Chitin column chromatography

Washing column, on —column
cleavage (4°C/40hours)

ReMCoTl-Hl

Freez dryer

ReMCoTI-II powder

Fig 11: Purification scheme of recombinant MCoTI-11 using chitin beads column chromatography
The target protein was released from the chitin column when the chitin-bound intein

tag undergoes self-cleavage in the presence of DTT. Fig 12 showed chitin gel before (N1)
and after (N2) releasing MCoTI-IL

VNU. Jonrnal pfSc:'(nce, Nar, Sci., & Tech., TXXI, NI, 2005
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Fig 12. Changing in SDS-PAGE
protein pattern of chitin gel
before and dfter releasing
ReMCoTIII.

1,2: N1, N2 (chitin gel before and after
on column cleavage, respectively)
3: Maker LMW electrophoresis 17-
0446 (14,4.94)
4: PI-17 cells extract

Eluted fractions from chitin column were pooled, lyophilysed, desalted and freez-
dried. The obtained protein showed a single band of Mr about 3 kD (Fig 13).

ReMCoT! showed inhibitory activity against trypsin as well as proteinase from

Spodoptera litura (Fig 14).

Fig 13. Checking the purity and size of

ReMCoTI-II by SDS — PAGE
1. Maker

2, 3. Aprotinin

4. Re MCoTI.1I

Fig 14. Checking the inhibiting activity of
ReMCoTI-II by using diffusion method
1. PA from 8. litula
2. PAof S, litula + ReMoTI-11
. 3. Trypsin
4. Trypsin + ReMCoTI-II

VNU. Journal of Science, Nat., Sci., & Tech., TXX, N,i, 2005
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4, Conclusion

¢ The MCoTI-1l gene was synthesized by four overlapping primers ,transformated
into pTYB12 vector .

¢E.coli BL2I{DE3J) strain was used as the host for cloning and expression of the
recombinant gene .

+The recombinant MCoTI-1I was firstly synthesized in a 58kD fusion protein, then
released from it and purified following IMPACT-CN system manufactures instruction by
using chitin beads column chromatography .

+ The obtained purified recombinant MCoTI.II showing mhlbltory activity against
trypsin,and plotemaqes from Plutela xylostella .
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TONG HQP, TACH DONG GEN MA HOA MCOTI-II CUA HAT GAC
(MOMORDICA COCHINCHINENSIS) VA BIEU HIEN 0 VI KHUAN E.COLI

Pham Thi Tran Chau®?, M.K.Reddy™, Diao Thi Thuy™, Hoang Thu Ha™,
1.2 Nguyén Dung®, Laurent Chiche®®,

¢ ): Trung tdm Céng nghé Sinh hoc, Pai hoc Quée gia Ha néi, Viét nam; (2): Phong céng
ngh¢ Sinh hoc phdn ti thue vit, Trung tdm Quéc t& Céng nghé Sinh hoc va Ky thudt
I ruyén New Delhi, An d¢; (3): Phong Nghién citu thuée, Trung tém Nghién ciu Hod sinh
edue trite, UMR5048-CNRS-INSERM, Pai hoc Téng hop Montpllier, Phdp.

CAc nghién cliu trude day ¢ta chiing toi cho thiy hat géc 12 loai giu céc chit dc ché
trip<in (T1) nhat trong s cde ciy ho biu bi § Viét nam. Ba TI ctia hat géc 14 MCoTI-], -11, -
Il 13 duge tach, tinh sach, nghién ciru cfu trite. MCoTI-II 14 TT chit y&u, rAt bén, cé tac
dv ¢ e ch& proteinaz cta sfiu td (Plutela xylostella). Cong trinh nay nhdm sft dung cong
ng' Y ADN t4i t& hgp dé tao vi khufin E.coli ¢6 kha hing tdng hdp MCoTI-I1.

Dya vao trinh ty a.amin ctia MCoTI-II d4 dich nguge thanh trinh ty nucleotit tuong
(e, tit d6 thigt k& 4 doan nucleotit dé t8ng hop gen MCoTI-II. D4 tdng hop thanh céng gen
m: hod MCoTI-II tir 4 doan nucleotit g&i ddu nhau, sau khi nhén ban gen va xit If véi clc
en:n gidi han tuong ng da bién nap thanh cdéng vio vectd pTYB12.

Kiém tra k&t qua bing phudng phap dién di trén agarose, gel poliacrilamit, xac djnh
trinh ty nucleotit ctta gen tach tit plasmit tai t8 hop. Vectd téi t8 hop dudc bidu hién & E.coli
Bl '1 (DE3).

Tach, tinh sach MCoTI-II tai td hgp theo qui trinh chia hé thdng IMPACT-CN, sfc kf
ai liic qua cdt kitin. MCoTI-II t4i t& hop cé hoat tinh (e ché tripxin va proteinaz clia sfu td.

Cér g trinh néy duoc thuc hién trong khuén khé cia dé tai KC-04-14 thuéce chtong
trir it nghién ciru Céng nghé Sinh hoc cdp Nha nirde.

Cdc tdc gid xin chén thanh cém on B¢ Khoa hoc vd Céng nghé
(*): Moi lién h¢ xin giri dén dia chi: chauptt@unu.edu.vn
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THIET KE TI-PLASMID TAI TO HOP MANG GEN MA HOA PROTEIN UC
CHE TRYPSIN (MCOTI-I) PHAN LAP TU HAT GAC (MOMORDICA
COCHINCHINEN SIS)

Lé Thi Thu Hién', Dao Thi Thu Ha', Phan Thi Ha?, Nguyén Dang Tén', Néng
Van Hai', Pham Thi Tran Chau?

'Vién Céong nghé Sinh hoc
Trung tam Coéng nghé Sinh hoe, Pai hoc Quée gra, Ha Ngi

TOM TAT

Hién nay, mot s gen ma hda cac protein itc ché proteinase cé ngudn goe thuc vat
vdi hoat tinh digt cdén tring gAy hai di dudc cic nha cong ngheé gen thye viat quan tim
nghién ecitu € tao cic ciy tréng bign déi gen cé kha nang ty khang cén trang. Trong
d6, gen mi hoéa protein tic ch& trypsin (trypsin tnhibitor - TI) vdi kha ndng ic ché
proteinase h@ tidu héa cta con tring giy hai da duge phan lp tir cac lodi thye vat
khic nhau va dude chuyén vao cay trdng. MCoTI-H 1A chilt e ché trypsin chil y&u ciia
hat gfic, ¢6 tac dung tic ché proteinase cla sau xanh va sau tg. Nghign clitu nay nhim
sit dung Ti-plasmid dé chuyén gen MCoTI-I phan lap tir cdv g&c (Momordica
rochinchinensis) vao cly trong Viét Nam. Ching tai da tién hanh thiét k& Ti-plasmid
thi t8 hgp pC1300+TI mang gen MCoTI-I1. Veclor nay duge tao ra trén cd sd vector goc
pC1300+HAL1 chita doan khdi dong 35S 2X enhancer va doan két thic NOS va gen
MCoTI-1I. Ti-plasmid tai t8 hop pC1300+T] sau khi thigt k& di duge chuvén vao vi
khudn Agrobacterium tumefaciens chiing EHA105. Day 12 vat lidu quan trong phuc vy
céc thi nghiém chuvén gen TI ¢6 hoat tinh khéng cén trang vio ciy trdng.

Tit hhéa: Agrobacterium tummefaciens, gen TI, MCaTI-H, Momordica cochinchinensis,

protein e ché proteinase, protein tte ché trypsin, Ti-plasmid

MO DAU

Cac protein hat déng vai trd quan
trong 461 vdi sy ton tai cha thuc vat (duy
tri khd n&ng phéat tridn cta hat, cung ¢ip
dinh dudng cho qua trinh nay mim, bao
vé hat khdi tac dong cha vi ndm va cdn
triing). Céc protein nay c6 thé dude phin
thanh protein dy trit, protein ciu tric va
protein ¢ hoat tinh sinh hoc. Trong dé,
protein ¢6 hoat tinh sinh hoc chinh bao
gom: Lectin, enzyme v cic chdl e chd
enzyme (nhu chat itc ch& trypsin
Trypsin Inhibitor; T1). RAt nhiéu cd quan
du trit cita thye vat nhu hat valch chia tit

1 dén hon 10% trong cac protein lan cua
chiing la cac TI. Ngoai chie néing dy tri,
T1 con cé chite niing bao vé thuc vat chong
lai ¢on tring va bénh hai. Nha vay, TI 1a
doi tugng duge dac biét quan tdm nghién
citu. Dén nay, ‘hang loat gen ind héa
protein ¢é dc tinh anh hudng dén trao
ddi ehat cva cén trung {gen khang con
tring), trong d6 ¢6 T1 da dude chuyén vio
thye vat nho cac phuong phap thich hop
tao nhiing ciy trong bidn déi gen o kha
ning g khang con trang. Gen Ti di duge
nhidu nhém nghién ciu trén thid gid
chuyén vao thuc vat nhiim tao ciy tréing
c6 tinh chéng chiu eao vdi sdu bénh hoie
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céc loai kg sinh gy hai (Chenet al., 1999;
Chrispeels, Sadava, 2000; Mandal et al,,
2002). Ching té1 da tach duge 3 gen
mi héa TI tit hat gik, dat tén 1a MCoTL-,
II, -IIT (Nguyén Tuyét Mai, Pham Thi
Tran Chau, 1996), xac dinh cfu tric bac [
va nghién citu tinh chat (Hetnandez et al.,
2000). MCoTI-11 chi€m ty 18 1dn trong s8
chc chat (e ché ctia hat gac vi vay da dude
nghién cdu cdu tric khong gmn (Chlche
et al., 2004), ph'm lap gen cdia né va bidu
hién trong t& bio vi khuin Escherichia
coli (Pham Thi Tran Chau et al, 2004).

MCoTI-II dang ty nhién ciing nhu dang
tai t& hgp khdng chi de ch@ trypsin ma
con {c ché proteinase cua sdu td. Vi viy,
ching tbi da ti€n hanh nghién ciu
chuyén gen MCoTI-II vao céy tréng nhim
ting cudng kha niang khang siu bénh cho
cdy. D& sit dung Ti-plasmid phuc vu vige
chuyén gen, chung tbi da tién hanh thigt
k& Ti-plasmid tai t§ hgp pC1300+TI.

Trong d6, gen MCo’I‘I IT phén lap ti hat
gie duge didu khién bidu hién bdi doan
khdi déng 35S 2X enhancer. Ti-plasmid
tai t8 hgp nay c6 ngudn gdc tir veclor
pC1300+HAL1 mang két cfu gen: Poan
khdi dong 35S 2X enhancer + gen HAL1 +
doan k&t thic NOS.

Cong trinh nay gidi thigu két qua
thiét k& Ti-plasmid tai t§ hgp mang gen

MCoTI-1I, nguyén lidu cé gia tri trong

chuyén gen thue vat.
VAT LIEU VA PHUONG PHAP

Vit liéu

~Ti-plagmid pC1300+HAL1 mang két
cfu gen: Doan khdi dong 358 2X
enhancer + gen HAL1 + doan két thic
NOS do Phong Céng nghé T& bao Thuc
vAt, Vién Céng nghd Sinh hoc cung cép.

'Cac ching vi khuan E. coli vhd A
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tumefaciens BHA105 duge mua cua hing
Clontech va Life Technologies (M3).

Cap mdi nhan gen TI co chita didm
nhin biét ctia enzyme han che BamH1 do
ching tai thidt k& va dét tdng hdp tai
hang Alpha (Canada).

Phuong phap

Cée ky thut sinh hoc phén tit dé tao
DNA tai td hdp nhu: Tach chiét va tinh
sach DNA plasmid, xd ly DNA plasmid
bing enzyme han ché, ghn néi cac doan
DNA vao vector, diédn di DNA trén gel
agarose... duge tién hanh theo Sambrook
va Russell (2001). Ti- plasmxd tai t& hop
duge bién nap vao t& bao E. coli theo
Draper va cong sy (1988) Phudng p]mp
xung dién dé chuyén Ti-plasmid tai td
hgp mang ‘gen MCoTLII vao A.
tumefaciens dugc ti€n hanh theo Hoster
vi cdng su (1987).

KET QUA VA THAO LUAN

S dé thist k& Ti-plasmid tai t& hop
pC1300+TI mang gen MCoTI-H duéi
sy didu khién cia doan khoi dong
355 2X enhancer

Doan gen MCoTI-II muén dugc
chuyén vao cdy trong théng qua phtrdng
phap A. tumefaciens thi cn dugc ghn

“vao ving T-DNA trén Ti-plasmid. Hon

nita, dé biéu hién duge trong té& bao thuc
vAt thi gen phai ndm trong mjt két cau
hoan chinh vdi doan khdi déng va doan
k&t thae. Vi vAy, sau khi nghién ciu ban
48 mét o Ti-plasmid tai td hgp trén cd s0
vector pCAMBIA, chiing tdi nhan thay
Ti-plasmid thi t6 hgp pClBOO*rHAL

mang k8t c&u gen: Doan khéi déng 355
2X enhancer + gen HAL! + doan két
thic NOS phu hgp vdi yéu clu thidt k&
gen MCoTI-11. Trong pC1300+HAL1, gen
HAL1 da dugde k&t ndi vdi doan khai déng
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vi doan két thae bdi enzyme han chit
BamHI. Didm nhan bidt ciia enzymo nay
cimg khdng c6 mat trong ving mang
mi cua gen MCoTI.1I. Nhu vay, vé Iy
thuyet, gen HALL ¢6 thé duge loai khoi
k&t cdu gen va thav thé gen MCoTI-II

hygromycin &R) EcoRI.

—!4—4—47—{[-———-—-—

CaMV3558 355 2X enhancer

l

Bam

hygromycin (R) ‘Ec[‘oRI

vio vi trf HAL1 nho st dung ¢nzyme
BamHIl. Do dé, ching téi da lua chon
pC1300+HALT lam vat lidu khdi ddu cho
cic thi nghiém thidt k& Ti-plasmid tai té
hgp mang gen MCoTI-1I. Sg dé thi
nghigm dude trinh bav tvén hinh 1,

BamH] BamHI HindlIl

pC1300+HALI1
HAL1 NOS lLacZ alpha

Xu ly Bamlll, loai HALA

11 fl{indIII

—

pC1300+35S+NOS

et

CaMV3s58 358 2X enhancer

BamHl——— BamHI

l

hygromycin (R} EcoRI

_M_A_47_‘ P ——

NOS

San phAm PCR gen MCoTI-11
' (120 bp)

X Iy T4 ligase

BamHl BamWl Hindlll

pC1300+T1

CaMV35S5 355 2X enhancer MCoTI-IT NOS

Hinh 1. So d thigt k& Ti-plasmid tai t§ hop pC

Thigt k& cip moi dic hiéu va nhin
gen MCoTI-11

Thiét ké"cdp moi ddc hiéu d& nhin
gen MCoTI- 11

Trén cd sd trinh tu gen MCoTI.II
da céng bd trong ngin hang gen quoc té,
chiing téi da thigt k& cap médi dic hidu dé
nhin doan gen MCOTI-II (dang doan

1300+TL.

BamHI) vai kich thude ~ 120 bp. Cap méi
thiet k& duge ky higu Ja TI-F/TI-R. Dé két
ndi gen MCoTI-11 vao vi tri BamHI 4 gitia
doan khdai déng 355 2X enhancer vi doan
k&t thdc NOS (nhu da trinh bay trén
Hink 1), ching téi da thist ké diém nhan
bigt cua enzyme BamHI 6 ca hai mdi T1-F
va TI-R. Tuy nhién, dé1 vdi méi T1-R,
ngoi diédm nhan biét cha BamHI, ching
1o cing dua thém diém nhan bidt cha
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enzyme Hindlll & méi TI-R tao cd sd dé
kidm tra chiéu gin cha gen MCoTI-IL
Trinh tu cta cip mdi nhu saw

TLF: 8- GCGCATCCATGAGCGGCAGC-
Bamlil

GATGGCGG -3,

TLR: % GCGGATCCAAGCTTAGCCGC-
BamHT . Hindlll

AATAGCCG -3

Nhdn gen MCoTI-11

£ dung cdp mdi TI-F/TI-R va DNA
plasmid tach dong pTl-17 mang gen
MCoT?T-1I' véi cac ndng dé khac nhauy,
ching téi da tién hanh PCR nhan gen
MCoTI-1I (dang doan BamHI). San phim
POR thu duge rat dic hidu ¢6 kich thude ~
120 bp phit hgp véi tinh toan 1y thuyét
(Hinh 2).

Hinh 2. Sin pham PCR nhan gen MCoTI.11
stt dung khudn 13 plasmid pTI-17 vdi cac
néng dé khac nhau. M: Thang DNA chudn
100 bp; 1: San phim PCR st dung khuén la
plasmid pT1-17 (1X); 2: San pham PCR si
dung khudn 13 plasmid pTIl-17 (pha loang
5X); 3: San phim PCR st dung khuén 1
plasmid pTI-17 (pha loang 10X); 4: San phdm
PCR st dung khuén 1a plasmid pTI-17 {pha
loding 20X).
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Thidt L& Ti-plasmid trung gian

pC1300435S+NOS khuyét gen HALI1
vAd mang doan khdi dong 358 2X
enhancer

Trén cd s0 phén tich 1y thuyét, ching
t51 da st Iy pC1300+HALL mang két ciu
gen 355 2X enhancer + HAL1 + NOS
bing BamHI, loai bd gen HALL nhung
gifi lai doan khai dong 355 2X enhancer
va doan k&t thdc NOS nhim tao ra mot
vector trung “gian pC1300+355+N0OS
(khuy&t gen HAL1 nhung vin mang doan
khdi déng 358 2X enhancer va doan két
thie NOS) (Hinh 3). Vector nay la nguyén
ligu d& lai ghép véi gen MCoTI-II. Gen
MCoTI-, khi duge thay the vio vi trf cua
gen HAL1 sé chiu sy didu khién cia doan
khoi déng 355 2X enhancer nay.

Hinh 3.

Thiét k&
pC1300+355+N0OS. M: Thang DNA chudn |

vector trung gian

khb; 1: pC1300+3535+NOS/Bamtl; 2:
pC1300+HAL/BamHI.-

V& 1y thuyét, san phm thu duge khi xi
ly pC1300+HAL1 mang két cAu gen 358 2X
enhancer + HAL1 + NOS bing BamHI la
hai doan ¢6 kich thude ~ 1,2 kb (tugng (ing
val gen HALT) va ~ 10 kb (tuong (ng vdi
pCAMBIA1300 + 353 2X enhancer + NOS).
Doan DNA ¢6 kich thude ~ 10 kb dudge
chung tdi tinh ché va xi 1y véi enzyme T4
lignse nhidm déng vong vector. Kat qua
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chon dong t& bao mang vector trung gian
pC1300+355+N0OS duge trinh bay trén
hinh 3.

R6 rang, san pham x1t 1y DNA plasmad
tal t§ hop sau khi cheon loc sg bd bing
BamHl la mdt biang duy nhat (Cét 1,
Hinh 3). Trong khi. miu d81 ching
pC1300+HAL xit 1y bing BamHI cd mat

gen HAL1 kich thude ~ 1,2 kb (Cot 2,

Hinh 3. Vector trung gian
pC1300+355+N0OS khuyét gen HALI
duge ching téi tinh ché lugng lén. San
phim tinh ch& duge sit dung cho phin
ing lai ghép vdi gen MCoTI-I1 tao Ti-
plasmid tai t8 hop.

Thigt k& Ti-plasmid tai té hgp
pC13004+TI mang gen MCoTI-II dudi
sy diéu khi&n cia 358 2X enhancer

Tinh ché gen MCoTI-11

San phim PCR (lugng 16n) nhan gen
MCoTI-1I s dung cap mdi TI-I/TI-R va
khudn 14 plasmid pTI-17 duge ching t6i
xt 1§ biing enzyme han ch& BamHI va
tinh sach phyc vu cho thi nghiém thisgt ké
Ti-plasmid tai td hop.

Thiét ké Ti-plasmid tdi 16 hop
pCI300+TI

Sin phdm PCR nhén gen MCoTI.II
sau khi xt 1y bang BamHI, tinh sach,
duge gin trdc tigp vao vector trung gian
pC1300+355+NOS (trudc dé di ma vong
bing BamHI) va bifn nap vao E. coli
ching DH5a dé chon loc, nhin Ti-
plasmid tai td hop vai lugng 1dn phue vu
thi nghiém chuyén plasmid niy vao &
bao vi khuéin A. fumefaciens.

Dong cac t& bao E. coli thu nhan duge
sau khi bién nap san phadm lai gita
pC1300+3535+NOS vdi gen MCoTI-11 duyc
ching t6i tién hanh tach chiét plasmid va

chon loc cac plasmid ¢é kich thude nhinh
han plasmid dai chitng
(pC1300+353+NOS).

Theo tinh toan Iy thuyét, Ti-plasinid
tai 16 hop pCl1300+TI ¢6 kich thude
khoang 10,2 kb. Sau khi chon loc sd ha,
ching tdi di thu duge 10 dong (& bio
chita cac plasmid ¢6 kich thude nhinh han
DNA plasmid doi ching la vector trung
gian. Cac plasmnid ndy duge ky hiéu la
pCTI-1, 2, 5, 6, 8, 10, 11, 13, 21 va pCTI-
22. Cac dong t& bao niv dude nudi edy vi
tach chidt plasmid dé sit dung trong céc
thi nghiém kiém tra tiép theo.

Kiém tra su ¢6 mdt cia gen MCoTI Il

trong cdc Ti-plasmid tdi t6 hop bang
enzyme han ché

kb

M 1 2 3 4

Hinh 4. Kiém tra Ti-plasmid tai t& hgp pCTI
bing enzyme han ch& BamHIl. M: Thang
DNA chufin 100 bp; 1: San pham PCR nhan
gen MCoTI-1] st dung khuén 14 plasmid pTI-
17 (d5i ching); 2: Plasmid pCTI-1/BamHI: 3
Plasmid pCTI-5/BamHI. 4. Plasmid pCTI-
6/BamHl.

Nhu da trinh bay, trong vector
pC1300+35S+N0S, diém nhin bist con
enzyme BamHI nim gitta doan khdi dong
353 X2 enhancer va doan k&t thiic NOS.
Nhu vay, néu gen MCoTI-11 duge gan vao
vector tai vi tri BamHI thi khi x 1§ bang
enzyme nay san pham sé 14 hai bang: Mat
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bing tuong dng vdi kich thude cia veetor
trung gian {md vong) va mét bang tuong
iing vdi kich thude cia gen MCoTI-T1
(khoang 120 bp).

&t qua xd 1y enzyme han chd BamHI
6i véi 3 déng pCTI-1, pCTL.5, pCTIL6
duge trinh bay trén hinh 4. San phim xu
ly bii enzyme nay 1a 2 bang hoan toan
phi hdp vai tinh toan 1y thuyét. Nhu vay,

ch.ng téi da so 1 chon loe duge 3 dong té

bao ¢6 mang gen MCoTI-II.

Kid tra chidu gdn ctia gen MCoTI-1I
tror;r  Ti-plasmid tai  t6  hop
pCLW04+TI

Cic Ti-plasmid tai t& hop ¢ chia gen
MCoTI- 7T nhu pCTI-1, pCTI-5 va pCTI-6
tidp tuc duge kiém tra bling cach cdt don
véi enzyme han ch& HindIll va cdt kép
vdi hai enzyme HindIIl va FEcoRI. Theo
tinh toan ly thuyét, Ti-plasmid tai tg hap
p71300+TI ¢6 hai difm nhin Bigt cia

L& Thi Thu Hién et al.

HindIll: Mot diém ndm cudi gen MCoTl-
[T (thude méi nguge TI-R) va mét didm d
cudi doan két thie NOS. Déi vdi enzyme
EeoRl, 6 mat digm nhan biét ctia enzyne
niy ndm ngay diu doan khdi dong 358
2X enhancer. San pham x{ 1y bai HindlIl,
EcoRI theo tinh tean 1y thuyét duge trinh
bay trén hinh 5.

Trudng hgp gan xudi chidu (Hinh 5A):
san phim cdt boi HindlIl cha pC1300+T1
sé 1a 2 bang, trong dé c¢6 mdt bang kich
thude ~ 0,3 kb tuong dng vdi doan két
thic NOS va mét béng kich thude ~ 9,9
kb tugng ling vdi phdn con lai clia vector
tai 5 hap (plasmid goc
pCAMBIA1300+355 2X enhancer + gen
MCoTI-II). San phdm cit bdi HindIl +
EcoRI s 14 3 bang: Mét bang kich thude
~ 0,9 kb tudng ing véi doan khoi déng
355 2X enhancer + gen MCoTI.1l, mét
bing kich thude ~ 0,3 kb tudng ting vdi
doan két thic NOS va bang con lai ~ 9 kb

“tudng ing vdi vector pPCAMBIA1300.

A
EcoRI HiIdIII Hindlll
p01300 ....... 358 xg enhancer I.__{ .Tl l N()S ....... I)CIBOO
B
EcoRI HindIll Hindlll
pC1300..... 358 X2 enhancer Tl NOS -"eeeens pC1300

1inh 5. So d8 cac vi tri cit cha pC1300+TI bdi HindIIl va EcoRI A: Gen MCoT!-11 gin xubi

chifu; B: Gen MCoTI-11 gin ngude chiéu.

Truong hgp gdn nguge chiéu (Hinh
5B): Sin phAm cit bdi Hindlll cda
pd1300+TI ciing sé 13 2 bang nhung véi
kich thudec khac: Mgt bang kich thude ~
0,4 kb tudng ung vdi gen MCoTI.Il va
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doan két thic NOS; bang con lat ~ 9,8 kb
tuosng dng vai pCAMBIA1300+358 2X
enhancer. San phdm cét bdi HindlI +
EcoRl s& 14 3 bang: MéL bang ~ 0,8 kb
tugng tng vdi dean khdi dong 35S 2X
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enhancer, mdt bang ~ 0,4 kb tugng ing
véi doan két thiie NOS + gen MCoTI[-II va
bang ¢on lai ~ 9 kb tudng dng véi vector
pCAMBIA1300.

Ré rang. doi véi truong hop cét don
bing Hindlll, su khae biét giita hai cach
gin chu vé&u duge nhan biét thong qua sy
xuit hién cGa bing c6 kich thudc khoang
300 bp (cach g&n xudi chidu) va 400 bp
(cach gr’in ngude chidu). Tudng tu, khi cét
kép bang EcoRI + Hindlll, sin phim cét
cua trudng hdp gan xudi chidu va ngude
chiéu ¢6 mét bang gidng nhau vé kich

kb DM 3 M, kb kb

1,0 — — 1,0 1,0 —
a— 0,75

04 — — 0,50 04 —

03— — 0,3 —

02— 0,25 0,2 —

thude (~ 9 kb), hai bang khac bidt nhau
vé kich thude: ~ 0,3 kb va 0,9 kb (truong
hap gin xudi chiéu), ~ 0,4 kb va 0,8 kb
{(trugng hop gin ngude chifu). Két qua thi
nghiém trén hinh 6 cho thay, d cic dong
pCTI5 va pCTI-6 (Cat 2, 3, Hinh 6A, B),
gen MCoTI-II da duge gén vio trong
vector trung gtan pC1300+355+N0S theo
kiu xuéi chifu so véi doan khdi dong va
doan ké&t thuc. Trong khi, & cic déng
pCTI-1 (Cot 1, Hinh 64, B), gen MCoTI-11
di duge gin viao vector trung gian
pC1300+355+NOS theo kidu nguge chidu.

Hinh 6. Két qua kiém tra chiéu gén cia gen MCoTI 11 trong pC1300+TI. (A) M: Thang DNA
chufn 100 bp; 1. pCTI-MHindlIl: Ngude chidu; 2: pCTI-5/Hindlll: Xudi chidu; 3: pCTI-
6/HindIl: Xudi chidu; My: Thang DNA chudin 1 kb, (B) M,: Thang DNA chuin 100 bp; 1: pCTI-
VHindlIll + EcoRI- \’glrdc c‘hleu 2: pCTI- 5medIII + Fc'oRl Xubi chiéu; 3: pCTI-6/HindIll +

EcoRI: Xuéi chidu,

Nhu vay, ching téi da thist ké duge
Ti-plasmid tai t§ hop pC1300+TI, trong
d6 gen MCoTI-I1 duge diéu khién biéu
hién bdi doan khdi déng 358 2X enhancer.
Cac. dong t& bao E. coli taAi t& hop nay
duge ching tdi gid trong glycerol, d —-75°C
dé lam nguyén léu chuyén Ti-plasmid
ndy vao vi khufin A. tumefaciens.

Tao chang A. tumefaciens mang Ti-
plasmid tai t8 hop pCTI-5, pCTI-6

Ti-plasmid tai té hgp pCTI-5, pCTI-6

sau khi thidt k& thanh céng duge chiing
tdi tifn hanh chuyén vho A. tumefaciens
chung EHA105 théng qua phudng phap
xung dién. Dy 14 phugng phap kha hién
qua, c6 thoi gian thi nghiém ngdn (ti 2- 3
ngay) va cae thd sau bign nap hoan toin
khéng c6 kha nang bi nhiém cac t& bao E.
coli.

D@ c6 t& bao kha bign A. tumefaciens
ding cho xung dign, ching t6i da tién
hanh nudi cdly lai chang A. fumefaciens
goc trén moi trudng thach dac YEDP, sau
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d6 nudi He trong 2 m! méi truong LB
tronp khofing 6 gid d 29°C. Dich vi khufin
npy (100 pl) dude Hap tuc nudl edy qua
dém tvong 100 ml méi trudng LB cé b
svup 0,1% glucose.

'I'd bao kha bign A. tumefaciens ching
EIA |05 (40 pl) c6 bS sung 1 ui Ti-
plasiaid tai té hop (d61 véi hai mAu thi
nrhigm) dude chiing téi xit 1y bdng xung
dién d diéu kién 25 pF; 400 Q; 2,5 kV; 8-

L& Thi Thu Hién et al.

10 ms. Sau khi xung dién, mAu duge bo
sung ngay 1 ml mdi trudng SOC, lic o
29°C trong 2 gid va ciy trail trén dia pelri
chita cac mdi trudng chon loc thich hap:
YEP + Km 50 pg/ml (cho chang EHA105).
Tudng ng, cic mau déi chitng (khéng b
sung Ti-plasmid tai té hdp) ciing duge
xung dién va cAy trai trén dia petri chia
mdi trugng YEP, YEP + Km 50 pg/ml. Két
qua xung dién dudc trinh bay trén bang 1.

Bang 1. K& qua thi nghidm xung dién chuyén pCTI-5 vA pCTi-6 vao A. tumefaciens ching

EHA105.
EHA105
Dé&i chitng Thi nghiém
pCTL-5 pCTI-6
36 lugng khufn lac trung binh/1 dia petri YEP +++
chita méi trudng chon loc thich hgp sau YEP + K 3 " s

thi nghiém xung dién

Ch thich: (+4): Xuft hién khu#in lac; {(+++);

khufin lac.

K&t ‘qua trén bang 1 cho thay, té bio
kha bién A. fumefaciens {miu déi ching)
hoat dong rdt tot. Ching phat trién manh
trén méi trudng YEP va khong phat trién
trén méi trudng cé bs sung Km. P&i véi
méu thi nghiém, 56 hrgng khudn lac thu
duge rit nhidu. Trong d6, d mAu thi
nghigém pCTI-6, s4 lugng khudn lac xudt
hién sau xung dién nhidu hdn so véi mau

pCTL.5.

Céc khuéin lac A. tumefaciens c6 chita
plasmid tai t& hop duge ching tdi phat
hién bang phuong phap tich chidt DNA
plasmid, bién nap trd lai t& bao £. coli,
ciit bing enzyme han ché, PCR va dién di.
Sd di cAn phai bign nap trd lai DNA
plasmid vao E. coli do s higng ban sao
ciia vector tai td hop niy trong t& bao A.
tumefaciens rat it, khong di 48 tign hanh
chac thi nghidm kidm tra su 6 mat
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Khufn lac moc day dic; (-): Khong xuat hién

cua két cAu gen nay,

Kiém tra su c6 mit cia gen MCoTT-1I
trong t&€ bdo A. tumefaciens bang ky
thuat PCR

3 thi nghiém kiém tra bing k§ thuit
PCR, DNA plasmid cua t&8 Dbioc A
tumefaciens chang EHA105. pCTI-5 va
chung EHA105: pCTI-6 duge tao ra nhg
xung dién sau khi bién nap trd lai vio E.
coli DHS5a dugde ching toi tach chidt lai va
st dung lam khudn dé nhan gen MCoTI-
IT véi cip mdi TI-F/TI-R. K&t qua kiém
trn (Hinh 7) cho thdy, ching téi da nhan
duge cac dong A. tumefaciens ching
EHA105: pCTi-5, EHA105: pCTI.G co
chita Ti-plasmid tai té6 hgp pCTI-H va
pCTi-6 dang lam nguyén lidu dé chuyén
gen MCoTI-I1 vao cay trong.
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Minh 7. Kiém tra sy cé mit cia gen MCoTI-
Il trong cac déng t& bio A. tumefaciens ching
EHA 105: pCTI.5, EHA105: pCTI-6 tai td hgp
bAng :kfr thuat PCR. M: Thang DNA chuin
100 bp; 1: San phim PCR sit dung khudn 1a
plasmid pCTI-5 (1X): 2: San phim PCR si
dung khuén 14 plasmid pCTI-5 (pha lodng
10X); 3 San phdm PCR st dung khudn la
plasmid pCTI-6 (1X): 4: San pham PCR su
dung khudén 1a plazmid pCTI-5 {pha loing
10X); 5: San phdm PCR nhan gen MCoTI-1I
tit DNA plasmid tach déng pTI-17 (d@
chiing).

Réo rang, doan gen MCoTI-11 di dudgs
nhan rat dac hidu, véi kich thuée khoang
120 bp phd hdp véi mau déi ching. Nhu
vy, ching t61 da thanh edng trong viéc
dua doan gen TI vao vector trung gian
pC1300+355+N0OS va tao duge hai ching
A tumefactien EHA105: pCTIL.5, EHA105:
pCTI-6 tai t& hop mang gen MCoTI-II
phuc vu cho edng tac chuyén gen vio ciy
trong.

KET LUAN

Pa thanh céng trong viéc thigt ké
vector pCl300+35S+NOS. Day 1la T
plasmid trung gian khuyét gen quan tim
nhing mang doan khdi dong 358 2X
enhancer va doan két thic NOS,

DA thidt k& duge Ti-plasmid tai td hap
pC13004TH mang gen MCoTILIT dudi su
diéu khién caa doan khdi dong 358 2X
enhacer. '

Da tao duge hai chung A, tumefaciens
EHA105: pCTI-5 va EHA105: pCTI-G
chita Ti-plasmid tai td hgp mang gen TI
phuc vu cho viée chuvén gen khang siu
viio cac gibng cdy trong cua Vit Nam.

Ldéi cam on: Cong trinh dige thue hién vdi sy
hé trg kinh phi cia Dé tai cdp Nhé nude
KC.04-14 va mét phdn cua Dé tai 82.12.04
thudc Chuong trinh Nghién ciru Cu ban trong
link vie Khoa hoc Tw nhién (néi dung: " Thidt
ke Ti-plasmid frung gian pCl1300+35S5+NOS
khuyét gen HALI va mang doan khei ding
358 2X enhancer).

TAI LTEU THAM KHAO

Chen ZY. Brown RL, Lax AR, Clevelund TE, Russin
JS (1999} Inhibition of plant - pathogenic fungi by a
corn trypsin inhibitor overexpressed in Escherichia
coli. App! Environ Microbiol 65(3): 1320-1324,

Chiche L. Heitz A, Gelly GC, Gracy J. Phum TC,
Phan TH. Hernundez JF, Le Nguven D (2004
Squash  Inhibitors:  From  Structural Metifs 1o
Macrocyelic Knotins. Current Protein and Pepride
Science 5: 341-349,

Chrispeels MJ, Sadava DE (20000) Plats, genes, and
crop hiotechnology. Jones and Bartbett: Publishers.
Sudbury, Massachusetts: 390-144.

Draper 1, Scott R, Armitage P (1988) Plant genelic
transformation and gene expression. A Laboretory
Manual, Blackwell Scientific Publications, Londom:
3-61.

Heitz A, Hernandez JF, Gagnon J, That TH, Pham
Thi Tran Chau, Mai NT, Dung LN, Chiche L (2001}
Solution structure of the macrocyclic squash trypsin
inhibttor MCoT1-11, the Tirst member of a new Tamily
of cyclic knottins. Peptides: The Wave of the Futive.
Lebl M. Houghten RA (eds). American Peplide
Societv: 387-388.

Hernandez JF, Gagnon J, Chiche L. Nguyen TM,
Andricu JP, Heitz A, Trinh HT, Pham TT Chaa, Le
Nguven D (2000) Squash trypsin inhibitors from
Momardica  cochinchinensis  exhibit an atypical
mucrocvelic structuse. Biochentistry 39 5722-5730.
Holster M, De Waele D0 Depicker AL Messens Fovap
Momagae M, Schell ) (1987 Transfection  and
tran~Formation of A, rencfuciens. Mol Gen Genet 167
IR1-187.

343



Mandal S, Kudu P. Roy B, Mandat RK {2002)
Precusor of the inactive 28 seed storage protein from
the Indian Mustard Brassice juncea is a novel frypsin

inhibitor;  Churaclerization, post - translational
procesting  studies, and transgenic expression o
develop  insect-resistance  plants. J- Biol Chem

27HAD): 37161-37168.

Ngljy§;1 Tuy&l Mai, Pham Thi Tran Chau (1996)
Sc sidnh cde chdl e ch tripxin (T coa hat gic
chin sinh 1§ trude {Go) v sau khi xir Iy nhiet. Tap
chi Khoa hgc - Pai hoe Qude gia, Ha Noi X11(3):
33-4%.

L& Thi Thu Hién et al.

- Pham Thi Tran Chau, Reddy MK, Dao Thi Thuy,

Hoang Thu Ha, Le Nguyen Dunp. Chiche L
{2004) Synthesis, cloning and cxpression In
Escherichia coli of a gene coding for MCoTl-11.
17" FAOBMB Symposium/2™ IUBMB Special
Meeting/7"  A-IMBN  Conlerence.  Bangkok,
November 22 - 26, 2004. Program und Abstracts
OP-C9: 87.

Sambrook J, Russefl DW (2001) Molecular cloning I,
HI. A Laboratory Mannal, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY.

CONSTRUCTION OF A RECOMBINANT TI-PLASMID CARRYING TRYPSIN
IN'BITOR (MCoTI-1I) GENE FROM MOMORDICA COCHINCHINENSIS

ki Thu Hien', Dao Thi Thu Ha', Phan Thi Ha?% Nguyen Dang Ton', Nong

Vau ilai', Pham Thi Tran Chau®’
Institute of Biotechnology

?Center of Biotechnology, Hanoi National University

SUMMARY

Many plant-derived inhibitors play an important role in the protection of plants
against pests and diseases. This function has made a number of plant genes including
trypsin inhibitor (TT) gene attractive for extensive studies on their transfer into crops.
MCoTI-Il is the major trypsin inhibitor purified from Momordica cochinchinensis
seeds. Both wild and recombinant forms of MCoTI-II showed inhibitory activity
agninst proteinase(s) of Plutela xylostella iarvae. TFor the purpose of introducing Tl
gene into plants using Ti-plasmid-derived system, the MCoTI-Il gene was isolated
from Momordica cochinchinensis plant and a recombinant vector containing TI gene
was constructed based on a pC1300+HAL1 Ti-plasmid. The HAL1l gene within
pC1300+HALL was firstly eliminated and then replaced by a 120 bp BamBI fragment
of the MCoTI-1I gene. The gene of interest in the new pC1300+TI Ti-plasmid construct
was placed under the control of 355 2X enhancer promoter. The recombinant Ti-
plasmid (pC1300+TI} was successfully transfered into EHA105 A- tumefaciens strain
that is ready to use for plant transformation experiments.

Key

words: Agrobacterim tumefaciens, MCoTI-II, Momordica cochinchinensis,

proteinase inhibitor, T1 gene, Ti-plasmid, trypsin inhibitor
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DIBU RBIL G . COLiuuvviioioreriiiieeeeeeee e eeeeeeeeee e aeseuessessens it en et snennsssaseseeennes

Trinh Héng Thai, Trinh Thi Thanh Huong, Luong Thuy Duong, -

Phan Thi Ha. Thanh phan proteinaz ngoai bao cia vi khudn cong sinh
vdi tuyén trung (Xenorhabdbdus sp. CA) oo, ettt enete e naa et e eae st ns

Pham Ngoc Lan, Nguyén Thu Hang. Téng hop va khao sat tinh chat
cua ciac Polvuretan phan deoan (PU) trén cog sd polyetylen glycol va
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LrUONT) e, et r et eeeEeeiteieeieEeesiireeeesreeeeabieesareeeaneeettaieateeeaataeesaareaeass
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truong cua cday rau cai xanh bang phuong phip quang phé hip thu
DUEUVEIL E1.cve e ivveeeeee e e e ceeeeeeaemeeseneeeaenressiasens e tenteeeveeeaeeeeerenarananserees

Nguyén Thi Minh Ngoce, Mai Trong Nhuan, Pang Van Luyén. Tién
hoa dia hoa tram tich trong qua trinh hinh thanh, phat trién va thoai hoa
riung ngap man khu vyc cua Séng Héng (14y vi du huyén Giao Thuy, tinh
Nam Dinh) e

Phan Ké Long. Vé mét loai chua dude md. td thudc steinernema
(rhabditida: steinernematidae) phan lap duge tit dat ritng cita vusn qude
gia Chu Mom Ray (VIEt Nam) .o ee

Ta Hoa Phuong, Nguyén Cong Thudn. Dic diém cd sinh thai va phan
bé cua hoa thach Rang nén, Vo nén trong cac trdm tich D,-C, ¢ mét s6
vang thude Bac B

Nguyén Hitu Khai, Lé Xuan Cau. Ung dung mo hinh mang than kinh
nhan tao ANN trong md phéng va du bao li quét

Lé Trung Thanh. Phuong phdp tinh céng suat bu BER thiét ké cac hé
théng truvén tin hiéu M-QAM qua tuyén théng tin cap sgi quang

Nguyén Thanh Hi€u, Nguyén Viét Kinh. Giam ty so PAR trong hé -

OFDM biang phuong phap danh riéng tan

Lé Xuan Hong, Phan Ngoc Vinh. Dac diém dia mao b bién cita song
vung Ly Hoa. tinh Quang Binh

11

19

no
]

33

43



TAP CHI KHOA HOC BHQGHN, KHTN & CN. T.XX, 84 3. 2004

TACH DONG GEN MA HOA MQT CHAT UC CHE TRIPXIN CUA HAT
Bi PO (CUCURBITA MAXIMA) CMTI-V VA BIEU HIEN O E. COLI

Pao Thi Thuy, Nguyén Quynh Uyén, Nguyén Thi Bich Hau,
Vo Thi Thuong Lan va Pham Thi Tran Chau

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

1. Mo dau

"Cac protein tc ¢hé tripxin (TI) cda hat cac cdy ho bau bi (Cucurbitaceae) tuy dugc
phat hién mudn hon cac TI thuc vat khae nhung di duge quan tdm nghién ciu nhiéu vi
ching cé nhing dac tinh qui vé mat khoa hoc va ¢ tiém nang dng dung 1én.

Hat cua hau hét cac loai bau bi ké ca 2 TI ¢6 cdu tric vong méi duge phat hién tit hat
ade [4] déu co TI véi khdi lugng phian ti vao khoang 3 kDa, ¢6 3 cdu disunfua, chiing duge
xép thiinh mdt ho mai, ho TI bau bi (squash inhibitor) [9]. Trong s& cac TI ho bau bi, cac T1
phan tu thip cua hat bi do (CMTI-[, IIT) duge phat hién sdm hon ca vA ngoai tic dung ic
ché tripxin cac TI nay con ic ché factor XIla [6] (proteinaz-xerin xic tac.cho phan ing dau
tién trong qua trinh dong mau). Gan day [7] ngudi ta con phat hién thém mdt TI khac tix
hae bi do. CMTI-V khac vdi cac CMTT da biét, CMTI-V bao gdm 68 axit amin, va chi ¢d 1 ciu
disunfua, o khéi lugng phan ta la 7,1kDa, ¢ tinh kiém va ciing ¢6 tac dang tc ché dac hiéu

factor XIla. Tuy nhién ham luong TI nay ¢ hat bi d6 tuong d6i thap, vi vay di c6 mét s6

cong trinh nghién cuu su dung ky thuiat ADN tai té hop dé tach dong gen ma hoa chung
[1.2,13,14] v6i hy vong c6 thé san xudt bang cac bién phap Coéng nghé Sinh hoc.

Cdng trinh nav tach gen ma hoa CMTI- V tit hat bi dd, st dung ky thuat ADN tai to
hogp dé tach dong va bleu hién gen CMTI-V a E.coli.

2. Nguyén lidu va phuong phap

2.1. Nguyén liéu

- La bi do (Cucurbita maxima) cAn non tudi duge sit dung lam nguyén liéu d& tach
ADN tong sb.

- Chung E.coli DH5a (MBI Fermentas) duge dung lam t& bao chit dé nhan ban
plasmit tai t3 hop. Chung E.coli BL21 (DE3) cta Life Technologies (M) dugc diang dé biéu
hién protein tai t6 hop. Cic méi do Invitrogen life technologies tong hdp theo thiét ké cua

_chung téi. Cac hoa chat théng dung trong Sinh hoc phan tit cua cac hang Sigma. Bio.Rad.
Promega. dNTPs, Mix ladder, Tag DNA polimeraz. > DNA ladder cla Finnzvmes, BamHI.
T, DNA ligaz cua Promega. Tripxin tuy tang bo va cd chit BApNA (N, -benzovl-DL-
arginine-p-nitroanilide hydrochioride) cia Sigma; Plasmit pET 14b cua hang Invitrogen;
Kit dé taeh ADN 6ng sd va tach plasmit cua Qiagen; X-gal (Bromo-4-chloro-3 indolyl-p-D-
galactopyranoside) cia MBI Fermentas: Glass microfibre filters cua Whatman. Anh.
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2.2 Phuang phap

- Tach ADN toan phan tir 1a bi do:

ADN téng s cua la bi.do non lam khuén trong phan ung PCR duge tach theo phuong '
phap cua Eija Pehu va cong su [3}. Kiém tra ham luong va dé sach cia ADN bang phuong .

phép do dé hap thu ¢ bude 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:
Méi xuoi (Torward primer) ¢ chida trung tam nhian higt ciia Ndel:

S"CATATGCATATGTCCTCCTGCCCAGGTAAGTC 37
Méi nguoc (reverse primer) ¢6 chida trung tam nhin bict coa Baml |
CGCGGATCCGCGTTAACC‘GATGCTCGG 3

Phan uing PCR dé tong hop va kiém tra lai gen CMTI-V dude thu’c hién nhu sau: thé
~ tich hon hcip phan ting 25u1 bao gém: 2ul ADN genom bi d6 (520ng ADN), 1,251 méi xudi
(225ng), 1.25ut mdi nguoe (225ng), 0.5u] dNTPs (200pM), 0.5ul Taq polimeraz (0.5IU).
19,5ul dem PCR 1lan.

Chuong trinh chay PCR: bién tinh ADN khuén ¢ 94°C trong 3 phit, nhiét d6 gan méi
4 63"C trong 1 phit. tong hgp ¢ 72°C trong 1 phut, tong 6 1a 30 chu ky, nhan lai gen CMTI-
V trong 8 phat ¢ 72°C. cudi cing san pham PCR dudc git d 4°C cho t6i khi kiém tra trén

agaroz.

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

- Phuong phép 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, ¢6 dinh trong etanocl 10% trong 5
phit, riua bang dung dich HNO, 3% trong 3 phit, ria bang nudc Milli Q 1 phut. nhudm
bang AgNO, 0,2% trong 20 phut, rifa sach AgNO, bing nudc Milli Q, cuéi ciing hién bang
ADN bing dung dich Na,CO, 3% va 0,1% focmaldehit trong khoang 3 phut. gitt gel trong

axit acetic 10%.

- Dién di trén gel poliacrilamit 15%-phat hién bang T] theo phudng phap da mé ta
trudc day [8].

2.3. Thiét ké vecto tdi té hop

Plasmit pET-14b c6 chia trung tim nhan biét cua BamH I va Nde I duge mo vong

bang cach xu If vdi 2 enzim nay ¢ diéu kién: 37°C trong 2 gio.

Tap cli Khoa hoc DHOGHN KHTN & CNTXV N3 2004
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san pham PCR nhan ban ADN genom bi do vdi méi xudi v mdi nguge diic hiéu da
dude tinh sach. ¢t vdi BamH 1 va Nde | (5 diu kién 37'C trong 2 gid). dua vao plasmit

pET-14b di mo vong bang 2 enzim trén.
Phan ting gin dude thue hién 6 4°C trong thai gian 16 gio nha T, ligaz [10L

Vectd tal to hop pET-14b — CMTI-V viét tat (pET-TI-V) duge bién nap vao ching
£.coli DH5a bing phuong phip séc nhiét [5].

Cac thé bién nap duge sang loc trén méi truong thach Luria-Bertani (LB) (1%
tripton. 0.5% cao nam men, 1% NaCl) ¢6 b3 sung ampixilin (100ug/ml); nudi qua dém o
37'C. Chon cac khuin lac mau tring (cé mang ADN ngoai lai) cdv chuyén sang cac dia

thach trong méi truang LB c6 ampixitin (100pg/ml) dé dung cho cac thi nghiém tiép theo.

Nudi vi khuin E.coli DH3a tai té hop. tich plasmit tai té hap, tinh sach (theo phuong
phip Qiagen [11}. Cit bing 2 enzim gidi han BamH I va Nde I, kiém tra bang phuong phip
PCR, san phim duge kiém tra kich thudc bang cach dién di trén gel agaroz 2% véi thang
chuan ADN. ‘

Dong vectd mang gen CMTI-V da qua kiém tra nhu trén, duge giai trinh tu vang ¢6
¢ ADN theo phuong phip Sanger.

2.4. Biéu hién protein tai t6 hup o E.coli

]

Vectd tai td hap pET-14b-TI-V duge bi&n nap vio chung E.coli BL21 bing phuong
phip soc nhiét {3].

Sang loe vi khuin tai td hgp trén maéi truong thach LB ¢6 ampixilin, X-gal, cic khuan
Lie trang duge nudi trén mdi trudng long cé chita ampixilin (100pg/ml) ¢ 37'C dén khi dat
a1 OB,,,= 0.6. Thém IPTG tisopropy!l B-thiogalactoside) dé cam tng biéu hién protein
dich.

. Thu sinh khéi té bao. pha mang té bao bang siéu am (may Sonicprep 150 cua Duc). 1
thé tich t& bio + 30 thé tich dung dich dém TE (10mM Tris-HCL, 1mM EDTA. pH=3.0), i
tim [2.000 vong /phut ¢ 4°C trong 30 phut, thu dich trong gif ¢ —20"C dé cho cic thi
nghiém tiép theo. Kiém tra hoat tinh cua protein ti t8 hop bing phuong phap PAGE co
chua co chat [8].
3. Két qua va thao luan

3.1. Tach va tinh ché ADN téng sé’

L bi do non nghién trong nitd 1ong. chiét theo ti 1614 (mg/ul) dung dich-AP, nong do

"RNAz cudl eting 1a 100ug/ml. giit 6 65°C trong 10 phit, thém 130 1l AP, giil trong nude da 5
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-

phtt, H tam. thu dich noi, cho qua cé6t QLA shreder (QIAsMC). thu dich qua cot. Thém dung
dich AP,. etanol vao dung dich nhan dudc qua cot theo ti 1& thé tich 0.5:1:1, trén déu cho
toan bo hén dich nay qua ¢dt Dneasy MC, nia cot 2 Jan bang dung dich déem AW. Théi ADN
khoi c6t bang 100ui dung dich dém AE. Kiém tra néng dd va @6 sach cua ADN toéng s6 bang
dién di trén agaroz va trén may quang phd (spectronic Unicam). Két qua nhan duge ti 1é.
OD./OD..« 12 1.86-1.80. chitng t6 ché pham c¢ d6 sach dat véu cau. Dién di trén gel agaroz
0.8% véi thang chuan 7. ADN cac néng d6 khac nhau cho thay ham lugng ADN tong s6 thu

- duoc }a 260ng/ml. Nhu vay, ADN thu dudc ¢6 chat lugng t6t va ham lugng du cho cac nghién
citu tiép.

3.2. Nhdn bdan doan gen CMTI-V tirt ADN genom bi d6 bdang k¥ thudat PCR

Su dung ADN da tinh sach lam khuén trong phan ing PCR, véi méi xudi, méi nguge
va cac diéu kién phan Ging nhu da néu trong phan phuong phap. Theo tinh toan 1i thuyét sé
nhan duq"c san pham phan ing 6 kich thude 230bp. Két qué dién di trén gel poliacrniamit
5% (hinh 1) cho thay san pham PCR thu duge ¢é 1 bing véi kich thuée ding nhu tinh toan li
thuvét vao khoang 230bp.

Hinh 1: Dién di 40 san pham PCR si.dung
ADN genom bi ngd lam khuén

1 - Thang ADN chuan
(100-10000bp)
2 . San pham PCR ~ 230bp

Phan tich trinb tu nucleotit ching t0 ding 14 gen CMTI-V (két qua khong trinh bay ¢
day). Ngoai ra, ching toi cang da tong hgp gen ma hoa CMTI-V theo phuong phap da mo ta
truée day [14] va nhéan doan gen da dude tong a¢p bang ky thuat PCR véi 2 phan ing PCR

Tap chi Khow hoe DHQGHN KITTN & O80T XV 803 Jiid
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n6i tiép nhau, phan ing sau su dung san phdm cia phan dng trude lam khuén, véi 2 méi
xudi va ngude. K&t qua trén hinh 2 cho thiy san pham PCR ¢6 kich thudc khoang 230bp,
dung theo tinh toan li thuyét. San pham PCR duge tinh sach qua mang Recochip, nhan
dude mét bang ADN sac nét, c6 kich thude tuong ing 230bp ¢hinh 3).

—+ 1353
—+ 1078
—872
—-603

500

400~

300 -+ 310

234
194
—118
—72

100+

1 2 3:4 5 6

Hinh 2: Két qua téng hgp gen CMTI-V Hinh 3: K&t qua tinh sach san pham
1 - San pham PCR 1 vdi nong PCR ciia gen CMTI-V
d6 cua méi méi 1a 200ng 1- Thang ADN chudn (100bp)
2. San pham PCR 1 vdi néng 2- San pham PCR (cua cét +. 5 dnh 3)
dd cua moi méi 1a 250ng sau khi tinh sach
3 - Thang ADN chuan (100bp) 3- Thang ADN chuan #~/Hae III ({100bp)

1.3- San pham PCR 2. méi xudi, méi
nguge. khudn 14 san pham PCR1.

3.3. Tach dong gen CMTI-V

Dé thu duge du s6 luong gen CMTI-V ding trong bién nap, san phim PCR nhén ban
tit genom bi do da duge tinh sach, cat bing BamHI va Ndel, dién di trén gel agaroz 2% dé
tach va tinh sach gen CMTI-V, nd1 vao plasmit pET 14b cang da duge cit vdi 2 enzim
- BamHI va Ndel. Qua trinh gdn gen vao plasmit duge thuc hién nha T, ligaz. Vecto mang
gen CMTI-V (dude ki hiéu {2 pET-TI-V) dude bién.nap vao t& bao kha bién Ecoli ching
DH5a dé nhan vectd tai té hop. K&t qua bién nap duge sang loc trén moi trudng LB-agar c6

Fap oy Khoa hoc DHQGHN KHTN & CN. T.XX. 56 3. 2004
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ampixilin, X-gal va IPTG, cac khuin lac mau trang (khuf;p_lac duong tinh) Ii cac vi khudn
tai td hop ¢6 chita pET-TI-V.
3.4. Kiém tra tiép sin phdm bién ngp bang PCR

Tach ADN plasmit tit cac khudn lac duong tinh ding lam khuén trong PCR véi cap
méi xubi, ngude dac hidu cia gen CMTI-V. Két qua trén hinh 4 cho thay san pham PCRe¢6 1 -
bang ADN séc nét dugc nhan ban tif cac vectd tai t6 hop ¢é kich thude tudng tng véi san
pham PCR khi sit dung ADN genom bi &) 1am khuén, da dudc tach déng trong E.coli.

Hinh 4: Pién di 44 san pham PCR
trén PAGE 5% ADN plasmit tach tit
céc khufn lac duong tinh

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

500 &8 plasmit
400 1 tai t6 bop lam khudn véi cap mdi
300~ : déc

F —230bp hiéu cho gen CMTI.V

200~ 3- San pham PCR - sit dung ADN

genom bi 46 lam khuén
100+ 4

D& tiép tuc kiém tra sin phim bién nap, plasmit cia cac khuén lac duong tinh da
duge tinh sach va xac dinh trinh tu nucleotit cua doan gen dich néi vao plasmit pET14b.
Két qua duge trinh bay ¢ hinh 5.

Tap chi Khoa hoc DHQGHN, KHTN & CN. TXX. 55 3. 2004
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Hinh 5: Két qua xac dinh trinh ty doan ADN plasmic ti t& hop c6 chita gen CMTI.V
3.5. Biéu hién gen CMTI-V trong E.coli BL21

Plasmit tai td hgp pET-TI-V dudc bién nap vao E.coli BL21 (DE3), ki hiéu la BL21-
PET-TI-V. S3au khi bién nap, cdy tral vi khuin tai t5 hop trén méi trusng LB dic co
ampixilin va X-gal, chon cac.khudn lac trang (khuin lac duong tinh, da dude bién nap) nudi

cdy uép trén méi truong LB léng ¢6 ampixilin ¢ 37°C qua dém, tach plasmit va kiém tra

Fap cir Khou hoe DPHQGHN  KITN & CN. FXX 503, 2004
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bang ki thuat PCR. K&t qua trén hinh 6 va 7 cho thiy cac khuan lac déu cho san pham
PCR dung kich thuéc da du tinh.

bp bp 8

288—- 500
—r ;
400~ | 400~
300 300~
200~ ~~230bp
100—+ 200 -»
100— &
80—
1 2 345678 910M1 .
1 2 3 4 5 6
Hinh 6:Dién di dd san pham PCR trén Hinh 7: Dién di dé san pham PCR trén
gel agaroz 2% (su dung ADN plasmit PAGE 5% (st dung ADN plasmit
tai t§ hop tach tit cac khuan lac khace tai td hop tach tit cac khuan lac khac
nhau cua BL21.pET-TI-V lam khudn). nhau cia BL21-pET-TI-V iam khuén).
1-Thang ADN chuan ) ' 1 - Thang ADN chuan’ o
(Marker Mix: tur 100-10000bp} {Marker 100bp: tir 80-1031bp)
2-11: san pham PCR ctia ADN plasmit 2.3 - D5i chitng: san pham PCR ban diu
cua cac khuan lac duong tinh khac nhau (st dung ADN genom bi d6 lam khuén

véi mdi xudi. nguge (1l va 0.5ub)

"'4.5.6 - San pham PCR cta cac ADN
plasmit tach tif cac khuan lac khac
nhau coa BL21-pET-TI.V.

Cac khuén lac duong tinh dude nuéi trén mdi trusng LB 1ong, cam ting bang IPTG dé
biéu hién gen CMTI-V. Ching tbi da tién hanh nghién citu anh hudng néng d6 chat cam
ing, thoi gian, nhiét 48 nubi cay v.v... dén qua trinh biéu hién (két qua khéng trinh bay &
day). O cac diéu kién di lua chon tién hanh nudi vi khuin trén may lic hoac lén men. Sau
khi thu t& bao vi khuan, pha vé mang t& bao va li tam.

Kiém tra hoat tinh clia protein tai t6 hgp c6 trong dich néi sau li tim bang phudng
phap dién di trén gel poliacrilamit khong e6 SDS, ¢6 co chat [8]. K&t qua trén hinh 8 cho
thay c6 mdt bang TI chd v&u (bang mau xanh trén nén triang).

Tap chi Khoa hoe DHQGHN KIITN & CN. T XX 503, 200
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Hinh 8: Dién di trén gel poliacrilamit 15%
khong SDS, c6 co chat, bang TI ¢6 mau xanh

4. Két luan

1. Dé tach tinh ché ADN genom ciia bi b c6 do sach dat i 16 OD,,/OD,g, 12 1,86-1,90.
2. Gen ma hoa CMTI-V da dugc nhan lén bing ky thuat PCR khi sit dung ADN

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

Gen ma hoa CMTI-V cing di dude téng hop thanh céng tit 4 mdi goi nhau.
3. Da thiét ké vecto tai td hop mang gen CMTI-V (pET-TI-V) va nhan dong trong

E.coli DH3a

4. Biéu hién gen CMTI-V trong E.coli BL21, nhan dugc protein tai t3 hop ¢é hoat tinh

Fc 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, Nguyéen Thi Bich Hau,
Vo Thi Thuong Lan and Pham Thi Tran Chau

Centre of Biotechnology, Vietnam National University, Hanoi

CMTI-V is 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 XIla. However the content of CMTI-V in pumpkin seeds 1s
rather low, therefore it is worthy to study the gene encoding CMTI-V, cloning and
expression of the gene in E.coli. I ’

. For this purpose, _the total genomic DNA from pumpkin (Cucurbita maxirma) was
1solated 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 enzyvme specific sites. The PCR amplified product was inserted into plasmid
pET-14b to form pET-14b-CMTI-V and transformed into E.coli DHBa. 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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TNH CHE VA PHAN TICH KHOI PHO PROTEIN BAT HOAT RIBOSOME TAI
ro HOP TU CAY MUGP DANG (MOMORDICA CHARANTIA L)

Nguy én Pinh Cuong, Lé Tln Thu Hién, Nong Van Hai, Dang Thanh Nam,
phan Van Chi

vign Cong nghé Sinh hoc
TOM TAT

“Protein bat hoat ribosome ctia mudp ding (Momordica charantia L.) (got tit la
Mc'RIP) bao gém 3 loai: o, B va y - momorcharin. Tudng tu nhu cac loai RIP tir cac loai
thyc vat khac, McRIP tham gia vao hé théng tu bao vé cla thuc vat (khang ndm, vi
khudin, virus ...). McRIP duge quan tim nghién ciu nhiéu do ¢ kha ning kim ham
hoat ddng ctia mét 6 virus (HIV, Epstein-Barr, herpes, SARS...) va tc ch& hoat déng
cta cée t& Bao ung thu. Vide sit dung RIP ty nhién tit cAy mudp ddng (nMcRIP) ¢
nhitng han ché& v& ngudn nguyén lidu, hidu suit tach chiét va chi phi san xuit. Vi vay,
hudng tao McRIP tai t6 hgp (rMcRIP) dé si dung trong cac nghién citu vé hoat tinh
sinh hoc ciing nhy cAu tric - chic ning cta protein quy nay 13 mét giai phap lya chon
hop ly. Méi day. ching téi da phan lap va doc trinh ty mdt gen ma héa McRIP. Ching
tdi cing da thidt k& thanh cdng vector bidu hién McRIP trong vi khudn E. coli, trén cd
s vector pET21d(+). Trong cong trinh nay, chiing téi théng bao quy trinh tinh ché
rMcRIP bing sic ky trao ddi ion trén ¢t CM-Sepharose. Mgt lugng 16n rMcRIP tinh
sach thu dudc trong diéu kién sit dung dém Tris-HCl 50 mM, pH 7,0 vdi gradient néng
¢ mudi NaCl 0.0 M - 0,4 M. Két qua phan tich khéi phd (MALDI- TOF MS va MS/MS)
caa rMcRIP cho thay, 7 doan peptide cé trinh tuy tir 6 - 13 gdc amino acid tring khdap
hoan toAn vdi trinh tu amino acid suy dién tit gen ma héa McRIP da dude cong b tai
Cd sd dit liéu protein cha NCBI. Cac nghién ctu thit nghiém hoat tinh ciia rMcRIP
tinh ché& dang duge tién hanh.

Tit khéa: MALDI-TOF, mudp ddng (Momordica charantia L.), RIP, RIP idi t6 hop
(rMeRIP)

diang ¢6 kha ning tao ra mot s6 chat “dac

MO DAU .
biét”, trong dé c¢6 protein bat hoat

Muép ding (Momordica charantia L.)

tir 1au da dude ngudi dan Trung Quée, An

D6 va mét s6 nudc Chau A, Chau Phi sl
dung 1Am thude dan gian nhu lam thude
ra thai, thudc duy tri huyét ap, thude diéu
tri bgnh thap khdp va mot s bénh lign
quan téi gan, lach. Cac nghién cltu gan
ddy con cho thav tac dung chong cac té&
bao ung thu, cac virus HIV, Epstein-Barr,
herpes va SARS cua mudp ding. C6 duge
nhitng tac dung hitu higu d6 12 do muép

ribosome (RIP).

Cac nghién citu dau tién vé RIP cua
muép ding (McRIP) da duge tign hanh tu
nim 1982 (Foa-Tomasi et al., 1982,
Falasca et al., 1982). Cho 61 nay, 3 loai
RIP td nhién a, B va y - momorcharin da
duge tach chiét tit hat mudp déng, trong
dé 2 loai RIP ddu dude nghién citu nhiéu
han. Clang gidng nhu cac loai RIP tach
chiét tit cac loai thuc vat khéc, o va f -
momorcharin (cdn goi 1& momordin I, 11
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tuong Ung) 1a nhiing chat ¢6 hoat tinh N-

glycosidase, ¢ kha ning khang nim, vi -

khudin, virus ... Trinh tu nucleotide gen
ma héa o vad B - momorcharin cling nhu
trinh tu amino acid cua ching da dugc
nghién citu (Montecucchi et al.,, 1989,
Funatsu et al., 1991; Minami, Funatsu,
1993; Pu et al., 1996). C4u tric tinh thé
cia o va P - momorcharin ty nhién duge
x4c dinh cho thdy, cdc trung tim hoat
tinh, - vi trf lién k& véi nhéanh
hexasaccharide (Husain et al., 1994;
Huang et al., 1995, Yuan et al., 1999).
Déng thoi, gen ma héa MAP30 (thugc loai
B - momorcharin) da duge tach dong va
biéu hién trong E. coli st dung hé vector
pRSET. MAP30 tai t3 hgp (re-MAP30) c6
diy dG cac¢ hoat tinh sinh hoc (khang
virus ;HIV, cac t& bao ung thu) nhu
MAP30 td nhién (nMAP30) (Lee-Huang
et al., 1995).

Trong nghién cdu trudc (Nguyén Dinh
Cudng et al., 2003), ching téi da thanh
cong trong vide thigt 1ap vector biéu hién
gen ma héa RIP tit mudp ding Viét Nam
k&t cfu pET21d(+)+McRIP vA bidu hién
protein tai td hop nay (‘McRIP) trong vi
khudn E. coli. yMcRIP va re-MAP30 c6 dd
tudgng déng cao {(chi ¢6 sai khac & vi tri
amino acid 165 I->T) nén gia thuyét duge
diat ra 1A rMcRIP ¢6 nhing hoat tinh sinh
hoe quy gia tudng tu MAP30. St dung hé
vector pET21d(+) va vi khuidn E. coli
BL21(DE3), rMcRIP dutde bidu hidn manh
va chiém trén 50% protein téng sé cha vi
khuin E. coli. Diéu nay da tao ra mot
lugng protein tai t8 hgp ddy dd phuc vu
cho cac nghién cttu vé cau tric, chilc ning
sinh hoc cia rMcRIP ciing nhu nhiing
dang rMcRIP duge thay déi vé mat cdu
tric bace 1.

Trong cdong trinh nay, ching t61 trinh
bay nhilng ké&t qua nghién ¢tu vé tinh ché
rMcRIP bing sdc k¥ trao déi ion qua cbt
CM-Scpharose (XK-16/20) trén hé FPLC
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Nguyén Dinh Cuing ¢ o] :

va phan tich cdu trdc protein tinh "
dudc bing khsi phé lién tuc MALDI-To ¥
MS/MS. Céng trinh nay dude thuc hiBK,
tai Phong thi nghiém Trong diém Confly,
nghé Gen, Vién Cong nghé Sinh hoc, vi;flg
Khoa hoc va Céng nghé Viét Nam, :

VAT LIEU VA PHUONG PHAP
Vit liéu

Cac loai MALDI matrix dude mug (gt
hing Sigma (M), trypsin (hdang Promegsith-
My#), acetonitrile, methanol (hing Fishe
Scientific,” Anh), ... H& thdng khéi p
QSTAR® XL (MDS Sciex, Toront@8l'
Canada) dudc trang bi nguén MALDI i
ESL. |

CM-Sepharose, cft sdc ky XK-16/20
hé théng FPLC cta hing Amershas
Pharmacia Biotech. '

Phugng phap
Tinh ché rMcRIP

Tinh ch& RIP tai t§ hgp chi yéu dysey
trén phudng phap ciia Phan Van Chi vigt

cong sy (2001) ding dé tinh chi@l
Trichobakin tai t3 hgp - RIP cha cif¢

s§ cai tién nhd.
Tién hanh biéu hién hugng 16n I'MCR‘ :
theo phudng phap da mé ta (Nguvén Di
Cudng et al., 2003), ly tam p
vong/phiit trong 6 phut dé thu sinh khe
t& bao. Hoa t& bao trong dém Tris. HCI
mM pH7, EDTA 20 mM pH 7, Tniog
0,01%, Lysozyme 0.3 ug/ml, pha tf—"b"
bing siéu Am. Ly tam 12000 vong/phut
tach riéng phan dich chia rMcRIP Y
phin cin. Phan dich duge dua }én
CM-Sepharose vdi tde dd dong chal¥
ml/gid trén hé FPLC. Cac chat khong b7
trén cét duge rda bing dém Tris. HCH
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M pH 7 cho dén khi gia tri Ay, ., trd lai
Juong nén. 1MCRIP duge théi ra khoi cot
wgi gradient: ndng d6 NaCl (0,0 M - 0,4 M)
8 ..ong dém Tris. HCl 50 mM pH 7 vé toc
' 4o dong chay 60 mi/gid va thé tich mébi
W .han doan 18 1 ml. Protein trong mbi
) thm doan dude kiém tra trén SDS PAGE

12.5 ¢
Thizy phdn rMcRIP bdng trypsin

rMeRIP tinh sach duge thuy phén truc
tiép vOi trypsin trong dung dich theo cac
chi dan vé hoat tinh cla enzyme. Dich
chiét ¢6 chita cac peptide duge lam khé.
Hén hgp peptide duge hoa lai bang 5 ul
dung dich c6 chita 50% acetonitrile, 0,1%
TFA (Cohen, Chait, 1997; Shevchenko et
al., 2000; Stensballe, Jensen, 2001).

Chudn bi mdu cho MALDL-TOF MS

Mau duge dua 1&én khay theo phudng
phiap 3 1ép: DAu tién dua 1 pl dung dich
matrix 1&n trén dia mau va dé khé & nhiét
do phong; sau,d6 dua 1 ;.11 dung dich méu
1én 16p matrix, d& khé 6 nhiét do phong
Mau lai:duge phu bing 1 pl matrix rdi dé
khd hodn toa&n & nhiét d phong. Dung
dich matrix gbm 10 mg/ml a-cyano-4-
hydroxytinamic acid trong 60%
acetonitrile, 40% H,0O, 0,1% TFA.

Ghi phé MALDI-TOF MS va MS/MS

Dudi tac dung cha xung laser, cac
phan ti matrix nhanh chéng phan ly ra
cic proton. Nhiing proton nay sé lam
.4 thing hoa va ion héa céc phan tit peptide
1 d3 dugc k&t tinh trong matrix. Khi chiu
tdc dung ctia dién trudng, cic ion protein/
peptide s& bay vé phfa dién cuc trai d&u
vd duge phat hién bing bg phan nhan biét
tin hiéu (detector).

Cac ion ¢6 ning lugng nhu nhau
nhung khic nhau vé khdi lugng nén cac

ion sé va vao detector tai cac thol didm
khac nhau (ddy 1a cd s6 cta phUdng phap
phan tich theo thoi gian bay (Time-Of.
Flight: TOF)). Céc ion c6 khot lugng nhd
hon sé tdi detector trudc boi ching ¢6 van
téc 1dn hon so véi cac ion ¢ khdi lugng ldn
hon. Dya trén thoi gian nay, c6 thé tinh
dude khéi lugng caa ion. Thdi gian bay
ctia ion td1 detector phu thudc vao khai
lugng, dién tich va déng nang (W) caa

-hat. Do déng ning W = 1/2muv® hay v =

(2W/m)'"? nén cac ion s& bay téi detector
trong khoang thdi gian ¢, véi ¢ phu thude
vao ty 1é gitta khoi lugng va dién tich caa
né (m/z) (Karas, Hillenkamp, 1988;
Mann et al., 2001). '

So sdnh va tim kiém trén ce so dir
ligu cia NCBI

Chuong trinh Bioanalyst™ 1.1 cho
phép tu déng tinh toan, ddnh dfu cac
manh ion trong phé ghi. Chuong trinh
MATRIX SCIENCE MASCOT™ v1.8 s
dung thuat gidi “xic sudt trén cd sé phn
hgp” dé so sanh phd MALDI-TOF MS va
MS/MS véi ¢o sd dit lidu vé protein cha
NCBI (Perkins et al., 1999). Ph8 tim ki&m
dude dinh dang theo kidu MASCOT. Sai
s6 khdi cho phép trong tim kiém dit ligu
duge dit 6 100 ppm d6i vdi nhitng manh
peptide g6c va 0,5 Da d&i véi nhitng manh
ion.

KET QUA VA THAO LUAN
Tinh ché& RIP tai t8 hop

B - momocharin td nhién di duge tinh
ch& tit hat mudp ding vdi vide st dung
déng thoi nhiéu loai ¢4t sic ky nhu S-
Sephrose, Sephadex G-50, CM-Sepharose
va Red Sepharose (Valbonesi at al., 1999)
hay DEAE-cellulose va Mono-S (Fong et
al., 1996). Con déi véi cac loai RIP tai td
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hgp thi-viéc tinh sach ching don gian
hon, re-MAP30 dugde tinh sach qua cbt 4
lyc duge nhéi bing NiCl, (Lee-Huang et
al., 1995), Trichobakin (TBK - RIP cia
Trichosanthes sp. Bac Kan 8-98) dugc
tinh sach qua ¢t sic ky trao déi ion qua
c6t CM-Sepharose (Phan Van Chi et al.,
2001). Do rMcRIP ¢6 tinh chat tudng tu
véi TBK nén ching t6i da lya chon
phuong phip tinh ch& rMcRIP bing séc
ky trao d6i ion qua cét CM.-Sepharose
(XK-16/20). o

Theo tinh toan 1§ thuyégt, rMcRIP c6
gia tri pl 8,86. rMcRIP tan trong dém
Tris.HCl 560 mM pH 7 nén di tao diéu
kién thuin l¢i khi tién hanh tinh ché.
Pém Trig. HCl 50 mM pH 7 da dudc sd
dung dé’%'m bao cho rMcRIP mang dién
tich dudng va c6 thé lidn k&t v6i cac nhém
chic n3hg (-0-CH,-COO) cha CM-
Sepharose. Hon nita; véi gia tri pH nay
thi cdc nhém trao ddi cita CM-Sepharose
v&n mang dién tich dudng va cdu tric hat
cua CM-Sepharose 6n dinh:

kDa M 1.2 3 4.5 68 78

Hinh 1. Dién di dé rMcRIP tinh sach. M:
Thang protein chufin; 1-8: rtMcRIP & chc phén
doan khée nhau.

rMcRIP dudge tach ra khoi cot dud
dang mét dinh duy nhat bai gradient
nong do MaCl (0,0 M - 0,4 M). K&t qua
phan tich cac phan doan thu dude d xung
quanh dirh phé sic ky bing SDS.PAGE

220

Xac dinh rMcRIP

Nguyén Dinh Cudng ¢ al '

cho thdy protein thu dudc ¢ dang st
bang duy nhat cé kich thudc tudng g, B
véi kich thude 1y thuyét cia rMcRIP. N}, A
vay, chi cdn sd dung mdt cdt Qp.

Sepharose vdi cdc théng s6 ky thust thi il
hdp ching t61 da thu dude rMcRIP tin i
sach. tMcRIP d& dudc tinh sach véi lugn g8
16n (3 - 5 g) va dong khd d€ phuc vy chy
cac nghién citu tiép theo.

Dua trén trinh tu nucleotide cda dognli
gen mi héa RIP trong pMcRIP6 (mi ;4
AJ748278 trén Ngin hang EMBL), ching
£51 thu dugde trinh ty amino acid suy dié
ca rMcRIP bao gébm 264 amino acid. D
nghién cu khéi phd clia rMcRIP, proteifie
nay da duge x 1¢ bing trypsin. Ddy |
enzyme thiy phdn protein tao ra ch
peptide ¢6 lysine (K) hodc arginine (R) tg
ddu C. Theo tinh toan 1y thuy&t, rMcRI
bi thiy phan hodn todn sé tao thanh 2
peptide vd 2 amino acid don (K va R)
trong d6 peptide 18n nhat c6 kich thudgeE
4307,2809 Da va nho nhat 1a 4 dipeptidd
vii kich thudc tit 276,1666 - 322,1813
Trong doan peptide kich thudc 2707445
Da c6 amino acid K nhung do K lién ké
vdi P (proline) nén trypsin khéng of
peptide nay thanh 2 peptide nhd hon. (8§
doan peptide dude tao ra theo 1y thuy
duge trinh bay trén bang 1.

Két qud thyc nghidm thu duge tréf
hinh 2 cho théy, cac peptide sau khi tht
phin déu duge ghi lai rd nét. Trén p
MALDI-TOF MS xu#it hién cédc 003
peptide ¢6 kh&i Iugng phan td (KLPT) (6
cac doan peptide c6 dién tich z = 1. 7
KLPT m = m/z) trang véi KLPT cud @&
doan peptide dude tao ra theo ly thu®
(826,3910 Da; 1338,7126 Da; 1407.6%
Da; 1641,8752. Da; 1741,8743
2034,9941 Da). Trén hinh 2, phd A S



o chi Cong nghé Sinh hoc 2(2): 217-226, 20'04

A ptide kich thude 1641,8752 16n nhat
q.ng trong bang 1 khéng xult hién
N -eptide nay. Co thé doan pep’tide nay
rge tao thanh do sy phén cat khéng

hoan toan doan peptide tu 208 - 221
thanh 2 peptide kich thudc 322,1873 va
1338,7375 (ca 2 peptide nay déu cd mat
trong bang 1).

§;ing 1. Céc doan peptide thu duge theo 1y thuvét khi xit I§ rMcRIP bing trypsin.

'Y pa— : :
g /%I_T_ KLPT (Da) Vi tri Trinh tu doan peptide
i 43072809 122 - 162 gﬁg&%@ﬁﬁ%ﬂ%ﬁg& .
2 3310,7609 4876 FILLNLTSYAYETISVAIDV TNVYVVAYR
3 97074453  173-196  YVATNFKPNLAISLENQWS ALSK
4 9213,0642 244 - 264 ASTADENFITTMTLLGESVV N
5 2084,0290 102 - 119 ITLPYTGNYENLQTAAHK
6 1741,9007 32 - 46 VYDIPLLYSTISDSR
7 1412,6726 1-13 MDVNFDLSTATAK
8 1407,7154 86 - 97 ESPPEAYNILFK
9 1350,6809 222 .233 FQVTNVDSDVVK
10 1338,7375  210-221 NPVDLIKPTGER
1 1203,6480 197 - 207 QIFLAQNQGGK
12 905,4403 79 - 85 DVSYFFK
13 900,4937 924 - 31 ATLPFSHK
14 826,4093 18 - 23 FIEDFR
15 715,4461 238 - 243 LLLNSR
16 580,3089 165 - 168 YIER
17 512,2715 14 - 17 TYTK
18 454,2772 169 - 172 HVAK
19 431,2612 234 - 237 GNIK
20 333,1881 98 - 100 GTR
21 322,1873 208 - 209 FR
29 294,1812 163 - 164 FK
23 988,2030 120 - 121 IR
24 276,1666 77-78 TR
25 175,1189 47 - 47 R
]2 1471128 1o1-101 X o
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1641 8752
1500 ,
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12004
1100]
1000
900
800
700

Intensity, counis

6040

S0 1997.9764
826.3910
4104 .

Ut

i A743 163.1015
2004

100] 8565/4644 1339

2434 99181

] 2975.53 13 5
2% 1000 1500 2000 2500 3000 3500 4000 4500

Hinh 2. Phd MALDI-TOF MS cta rtMcRIP sau khi xit 1§ bing trypsin.

+TOF Product {1338.7); 96 MCA scans from Sample £2 {1338.7) Max, 52.0 coums
2= §6447554869063070e-004, 10~4 54840577454831540e+001
1338.7126
52 : ..
0 R E G T P K I L D V P N
45].
!
© i 913.5458
| -
351{'
1
g ; 426.1972
& 25 ;
g ; ! -539.2838
B 20 1
: | 559 2865
18- 522.2626._ |
: ¥ | 1322.7044
10 3921'354 RS
175.1169 _1._: 11,2809 652.3303
s l - M‘W 74735 %3410 896.5091  1028.5440
0 I']llﬂi lJI‘I i I“““l ll.ltilhl MlLlrlll“llﬂl!ll‘ﬂilllllltlllll]]llLJl A AL ltlllll.ll]]llllll I“ “ H o
400 600 700 [s0] 900 1000 - 1100 1200 1300 '

m'z, amu

Hinh 3. Phé MALDI-TOF MS/MS clia manh peptide cé gid tri m/z 1338,7126 amu.
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é p;otem da biu hién va tinh ché duge,
ll;ing 181 tién hanh do kh01 phd lién tuc

;[_.\LD"I-TOF MS/MS caa cic doan peptide
. ciing rét 16 nét va dic trung (Hinh 3).

Tuy nhién, dé c6 thé két Yuan chic chin

_' .o chi Cong nghé Sinh hoc 2(2): 217-226, 2004

Toan bs pho MALDI-TOF MS/MS cua
hén hop peptxdc thu dude da dung dé so
sanh véi cd sd dit lidu vé protein cia NCBI
bing chudng trinh tim kigm MATRIX
SCIENCE MASCOT™ v1.8. K&t qua cho
thay, cAc protein tim dudc c0 s0 ' diém (score)
cao nhat (239, 219) déu 1a RIP (Bang 2).

ging 2. K&t qua tim ki€m trén cd sd dit lidu cia NCBIL.

1.gi | 6573485 Mass: 29583

Total score: 239

Peptide:s matched: 8

Chain A, The Restrained And Minimized Average Nmr Structure Of Map30

Query Observed DMr(expt) Mr(calc)

o R ¢ -

Pelta Miss Score Rank Peptide

A B 826,40 825,39 825,40 -0,01 O (30) 9 TFIEDFR

§ 4 82840 82539 82540 -001 O 44 1 FIEDFR

81 5 82640. 62539 82540 -001 O (27 4 TFIEDFR

A 7 0 90540 904,39 904,43 -0,04 0 17 9 DVSYFFK

il 8 120360 1202,59 1202,64 -0,05 0 72 1  QIFLAQNQGGK
4 9 133870 1337,69  1337,73 . 0,04 0 41 4 NPVDLIKPTGER
% 10 1350,70  1349,69 134968 001 0 26 1 FQVTNVDSDVVK
1 1407,70  1406,69 - 1406,71 -0,02 0 39 3 ESPPEAYNILFK

|

7]2119758

n}11225518 © Mass: 32011
M MAP30I [Momordica charantia]
H1132581

1110129818

ribosome inactivating protein, RIP, type

Proteins matching the same set of peptides:

Mass: 31999 Total score: 236 Peptides matched: 8
rRNA N-glycosidase (EC 3.2.2.22) map30 precursor - balsam pear
Total score: 236 Peptides matched: 8

Mass: 32012 Total score: 236 Peptides matched: 8
Ribosome-inactivating protein momordin II precursor (rRNA N-glycosidase)
Mass: 29742 Total score: 219 Peptides matched: 8

I {Momordica charantia]

2.£1]10129818 Mass: 29742

Total score: 219 Peptides matched: 8

ribosome inactivating protein, RIP, type I [Momordica charantia)

Query Observed Mr(expt) Mr(calc)

Delta Miss Score Rank Peéptide

NI e Y o

3 826,40 87539 82540 -0,01 0  (30) 2  FIEDFR

4 826,40 525,39 82540 -001 O 44 1 FIEDFR

5 826,40 82539 82540 -001 0 (27 4  FIEDFR

7 905,40 904,39 904,43 —0,04 O 17 2 DVSYFFK

9 1338,70  1337,69 1337,73 -0,04 O 41 4  NPVDLIKPTGER

10 1350,70  1349,69 134968 0,01 0 26 1 FQVITNVDSDVVK
1 u 1407,70  1406,69 1406,71 -0,02 O 39 3  ESPPEAYNILFK
j& 12 141270 1411,69 141,67 003 0 52 1  MDVMFDLSTATAK
*
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KET LUAN

rMcEIT" di dudge tinh chd bing sic ky
trao d6i ion qua cdt CM-Sepharose (XK-
16/20) trén hé FPLC va cho thdy kha
ning tinh sach lugng 16n bang quy trinh
nay. C-c k&t qua phén tich khai phd liégn
tue MAT.DI-TOF MS va MS/MS da tim
thay ft nhat 7 doan peptide c6 ti1 6 d&n 13
géc amino acid tring khép hodn toan véi
trinh ty amino acid suy dién ti gen ma
héa McRIP va céc gen khac tit mudp ddng

trong Ngdn hang cua NCBI. Diéu nay

khing dinh chic chdn ring protein tai td
hgp nhan dude chinh 1a rMcRIP.

Lo cam on: Nghién ctu nay du’éc thiue hién
trong khuén khé DE tai cdp Nha nude KC.04-14.

TAI LIEU THAM KHAO

Cohen SL, Chait BT (1997) Mass spectrometry of
whole proteins eluted from sodium dodécyl sulfate-
polyacrylamide gel electrophoresis gels. Anal
Biochem 247(2): 257-267.

Citores L, De Benito FM, Iglesias R, Ferreras IM,
Argueso P, Jimenez P, Testera A, Camafeita E,
Mendez E, Girbes T (1997) Characterization of a
new non-toxic two-chain ribosome-inactivating
protein  and a stricturally-related lectin  from
rhizomes of dwatf elder (Sambucus ebulus L.). Cell
Mol Biol 43(4): 485 -499.

de Benito FM, Iglesias R, Ferreras JM, Citores L,
Camafeita E, Mendez E, Girbes T ({1998)
Constitutive and inducible 1ype 1 ribosome-
inactivating proteins (R1Ps) in elderberry (Sambucus
migra L.). FEBS Lett 428(1-2): 75-79.

. di Maro A, Valbonesi P, Bolognesi A, Stirpe F, de
Luca P, Siniscalco Gigliano G. Gaudio L, delli Bovi
P. Ferranti P, Malorni A, Parente A (1999) Isolation
and characterization of four type-1 ribosome-
inactivating proteins, with polynucleotide: Adenosine
glycosidase activity, from leaves of Phyiolacca
dioica L. Plama 208(1): 125-131.

di Maro A, Ferranti P, Mastronicola M, Polito L,
Bolognesi A, Stirpe F, Malomi A. Parente A (2001)
Reliable sequence detcrmination of ribosome -
mactivating proteins by combining electrospray mass

294

“multiplication and of protein synthesis. Arch Virg { o

I

- fn ecL.
Nguyén Dinh Cuing e o -".;I. M

o gl

spectrometry and Edman degradation. J May (j N

Spectrom 36(1). 38-46. . ; ;g
. Gin

Dang Thanh Nam, L& Thi Bich Tho, Phan Van oy,

(2003) Nhan dang va x4c dinh nhing bi¢h d6; 4o
trinh ty cOa trichobakin va c4c din xuat bing phuong :.IZ_",‘
phap kh6i phé MALDI-TOF MS/MS. Tap chi Céngilifer:
nghé Sinh hoc 1(2): 161-168. Wes

Falasca A, Gasperi-Campani A, Abbondanza H

Barbieri L, Stirpe F (1982) Properties of the ribosomd .",, s]
inactivating proteins gelonin, Momordica charan; G-~
inhibitor, and dianthins. Biochem J 207(3): 505.500 B

foa-Tomasi L, Campadelli-Fiume G, Barbieri
Stirpe F (1982) Effect of ribosome-inactivatin
proteins on virus-infected cells. Inhibition of ving

oY én

Hi¢

T1(4): 323-332.

Fong WP, Poon YT, Wong TM, Mock JWV, Ng
Wong RN, Yao QZ, Yeung HW (1996) A hig
efficient procedure for purifying the riboso
inactivating proteins alpha- and beta-momorcharis
from Momordica charantia  seeds, N-terminfilicic:
sequence comparison and establisiiment of their NgiRval.
glycosidase activity. Life Sci 59(11): 901-909.  J&B:

Fupatsu G, Islam MR. Minami Y, Sung-Sil XSV
Kimura M (1991) Conserved amino acid residues Sy,
ribosome-inactivating  proteins  from  planig

Biochimie 13(7-8): 1157-1161. | &

Huang Q, Liu S, Tang Y, Jin S, Wang Y (19998
Studies on crystal structures, active-centre geomet iR
and depurinating mechanism of two ribosomigs

inactivating proteins. Biochem J 309(1): 285-298. M ¢

Husain J, Tickle 1), Wood SP (1994) CrysfiRL(
structure of momordin, a type Fribosome inaclivaligy
protein from the seeds of Momordica chara o
FEBS Lett 342(2): 154-158. X

Karas M, Hillenkamp F (198'8‘) Laser desorpds
jonization of proteins with molecular mass ¢xce€
10000 daltons. Anal Chem 60: 2299-2301.

Lee-Huang S, Huang PL, Chen HC, Huang
Bourinbaiar A, Huang H{, Kung HF (1993} ¢
HIV and anti-tumor activities of recombi™
MAP30 from bitter melon. Gene 161(2): 131-15¢ S, ,

Mann M, Hendrickson RC, Pandey (= ‘f‘
Analysis of proteins and proteomes bY PRy
spectrometry. Anmu Rev Biochem 70: 437-11°. e

Minami Y, Funatsu G (1993) The complete a
acid sequence of momordin-a, & ribo¥
inactivating protein from the seeds of bilief £
(Momordica charantia). Biosci Biotechnol Bi€¥
57(7): 1141-1144,

o
o)

1 V.‘
b -

it

tl;

N

d

gfon -



ring
~vinal
+ N

. ¢
esin
.t

1
.49
aeliy

P

-

g

iting
[ 3
1ilid.

jl!éﬂ
ding
e
ol
‘inan
6
~00!N
ma&“

|onlchqchi PC, Lazzatini AM, Barbieri L., Stirpe F,
oria M.:Lappi D (1989) N-terminal sequence of
ribosome-inactivaling proteins. fnr J Pept
wotein Res 33(4): 263-267. ~

\uihing J, Meisen I, Bulau P, Langer M, Witihohn
. Lentzen H, Neumann U, Peter-Katalinic J (2004)
Jistletoe lectin I is a sialic acid-specific lectin with
rict preference to gangliosides and glycoproteins
.ith terminal NeuSAc alpha 2-6Gal beta 1-4GlcNAc
sidues. Biochemistry 43(11): 2996-3007.

wrkins DN, Pappin DJ, Creasy DM, Cottrell IS
{999) Probability-based protein indentification by
carching  sequence  databases using  mass
pectrometry data. Electrophoresis 20: 3551-3567.

sguyén Dinh Cudng, Nguyén Thily Duong, Lé Thi
thu Hién, Luong Thi Thu Hudng, Trdn Thi Phuong
1i¢n, Nguyén Huy Hodng. Phan Vian Chi, Néng Vian
44 (2003) Biu hién gen mi héa protein bat hoat
ibosome clia cdy mudp ding & vi khuin Escherichia

Noli. Tap chi Céng nghé Sinh hoc 1(4): 451-460,
Phan Van Chi, Hoang Quoe Truong, Nguyen Thuy

Ha.  Won-1I  Chung, Le Tran Binh (2001
(haracterization of (richobakin, a type I ribosoine-
nactivating protein from Trichosanthes sp. Bac Kan
198, Biotechnol Appl Biochem 34: 85-92.

JMhan Van Chi (2003) Khéi phd trong nghién ciiu

xotcomics. Tap chi Cong nghé Sinh hoe 1(1): 11-24.

N 7, lu BY, Liv WY, Jin SW (1996)

PURIFICATION AND MASS

Phan Van Chi
Institute of Biotechnology

SUMMARY

s

qp chi Cong nghé Sinh hoc 2(2): 217-226, 2004

Characterization_ of the enzymatic mechanism of
gamma-momorcharin, a novel ribosome-inactivating
protein with lower molecular weight of 11,500
purified from the seeds of bitter gourd (Momordica
charantia). Biochem Biophys Res Commun 229(1):

287-94.

Shevchenko A, Chemushevich I, Vilm M, Mann M
(2000) In Protein and Peptide Analysis. Chapman
JR, Ed, Humana Press, Tot.

Stensballe A, Jensen ON (2001} Simplified sample
preparation method for protein identification by
matrix-assisted laser desorption/fionization mass
spectrometry: In gel digestion on the probe surface.
Proteomics 1: 955-9606.

Thomas B, Andreas H (2001) MALDI-TOF-MS
analysis of protein and DNA. Nenroscientist 7(1): 6-
12.

Trinh Tat Cutng, Dang Thanh Nam, Nguyén Bich
Nhi, Pang Thi Thu, Phan Van Chi (2003) Biéu hi¢n
vA tinh ché mini-trichobakin (mini-TBK) t4i 16 hop.
Tap chi Céng nghé Sinh hoc 1(2): 183-188.

Valbonesi P, Barbieri L, Bolognesi A, Bonora E,
Polito L, Stirpe F (1999) Preparation of highly
purified momordin II without ribonuclease activity.
Life Sci 65(14): 1485-1491.

Yuan YR, He YN, Xiong JP, Xia ZX (1999) Three-
dimensional structure of beta-momorcharin at 2.55 A
resolution. Acta Crysiallogr D Biol Crystallogr
55(6): 1144-1151. :

SPECTROMETRY ANALYSIS OF A
RECOMBINANT RIBOSOME INACTIVATING PROTEIN FROM BITTER
MELON (MOMORDICA CHARANTIA 1.)

Nguyen Dinh Cuong, Le Thi Thu Hien, Nong Van Hai', Dang Thanh Nam,

Ribosome Inactivating Proteins (RIPs) from bitter melon (Momordica charantia
L)), namely McRIPs, consist of three types: o, p (MAP30) and y- momorcharins. Like
the other RIPs from different plant species, McRIPs are thought to involve in the plant
defense system against fungi, bacteria and viruses, efc. Due to its inhibiting effects
against dangerous human pathogenic viruses such as HIV, EBV, herpes, SARS and
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the cytotoxicity towards tumour cells, McRIPs have attracted special interests of

scientists from many countries. Production of native McRIPs (nMcRIPs) has a numbey

of limitations such as less availability of plant materials, low effectivity and high costs,
Therefore, DNA technology is an alternative and reasonable approach to produce
recombinant McRIPs (rMcRIPs) for investigations on its structure, function and/or
different biological activities. Recently, we have successfully cloned, sequenced a gene
cucoding McRIP. We further constructed an expression vector in E. coli for the McRIpP
based on pET21d(+) and obtained it in highly soluble form. We here report on the
putification procedure for the rMcRIP using the ion exchange chromatography on CM.
Sepharose column. A large quantity of purified rtMcRIP was obtained when a 50 mM
Tris buffer, pH 7.0 and a NaCl gradient of 0 to 0.4 M were applied. MALDI-TOF MS
and MS/MS analyses of the purified rMcRIP showed that at least, 7 peptides of its
digestion product with 6 to 13 amino acid residues in length, were perfectly matched
with those of the deduced McRIPs in the NCBI Protein Database. Investigation on
biological activities of the purified rMcRIP is in underway.

Key words: MALDI-TOF, bitter melon (Momordica charantia L.), RIP, recombinant
RIP (rMcRIP)
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TAO CHUNG VI KHUAN AGROBACTERIUM TUMEFACIENS MANG GEN MA
) - ) « - ) <
HOA PROTEIN BAT HOAT RIBOSOME (RIP) TU CAY MUCP DANG

(MOMORDICA CHARANTIA 1.) DE CHUYEN VAO CAY TRONG

L& Thi Thu Hién, Pido Minh Chau, Nguyén Dinh Cudng, Pham Thu Thuy,

Néng Van Hai, L& Tran Binh
Vién Céng nghé Sinh hoc

TOM TAT

Protein bat hoat ribosome - Ribosome Inactivating Protein (RIP) ctia mudp déng
(Momordica charantia L.) déng vai trd quan trong trong hé thdng bao vé cla cay. RIP
mudp ding dide quan tAm nghién citu nhiéu vi c¢é hoat tinh khang HIV, dc ché ung

- thu, virus... nén ¢é trién vong 18n dang lam thude. T cdy mudp déng Vigt Nam, chiing
téi dd phan 1ap, doc trinh ty ditde mot gen ma héa RIP (ky hidu 13 McRIP) va da bidu
hién thanh cong trong E. coli. Vi muc dich tao cdv tréng c6 kha ning ty khang siu
bénh, ching t6i da thiét k& Ti-plasmid tai t5 hdp mang gen ma héa RIP lam vat ligu
chuyén gen. Trong bai bdo nay, chiing tai trinh bay k&t qua thigt k& vector chuyén gen
thuc vat pNOA+RIP mang gen ma héa RIP da nghién cttu. Day la Ti-plasmid tai td
hop dudc tpo ra trén cd sd vector thé& hé mdi pNOV2819 va vector trung gian
pC1300+335+NOS. Trong 46, k&t cau doan khdi déng + doan két thde (358 2X
enhancer + NOS) dudc tach ra khéi vector pC1300+355+NOS bing enzyme han ché
HindIII + EcoRI va dude giin vdi adaptor thich hop (ddu néi Hindlll va FeoRI). Sau dé,
két c&u 35S 2X enhancer + NOS gén vdi adaptor vita duge thigt ké (doan HindlIT) duge
chuyén vao vector pNOV2819 (da x{ 1y bing Hindlll) dé tao vector trung gian méi
pNOA+35S+NOS. Gen ma héa RIP dugc khuéch dai tit vector tich déng tudng ting, x
Iy bing BamHI va gin ndi vdo vector trung gian dé tao Ti-plasmid tai t8 hop
pNOA+RIP. Sau khi thigt ké&, Ti-plasmid tai t§ hdp da dude chuyén vdo vi khufin
Agrobacterium tumefaciens chung EHA105. Diy 14 vat lidu c6 gia tri phuc vu cac thf
righiém chuyén gen mé héa RIP vao cay tring.

Tit khéa: Agrobacterium tumefaciens, gen md héa protein bdt hoat ribosome (RIP),
mudp ddng, Ti-plasmid tdi {6 hgp, vector th& hé mdi

MO AU

Hién nay, hang loat gen mi hda
protein c¢6 hoat tinh diét c¢6n tring gay
hai {gen khéang con trang), trong doé cd
gen ma héa protein bAt hoat ribosome
(RIP) da duge nghién ciu chuyén vao
thite vAt nhd cac phudng phéap thich hop
véi san phAm 1A nhitng ciy tréng c6 kha
nidng ty-khang siu bénh. Gen ma héa

Trichosanthin (mét loai gen ma hada RIP
phin 13p tU cAy thudc Trichosanthes
kirilowii) da dude biéu hién & ciy thudc 14
tao kha ning khang lai sy xAm nhidm cla
virus kham ct cai va virus kham thude 14
(Lam et al., 1996; Krishnan et al., 2002).
Théng qua vi khufin d4t Agrobacterium
tumefaciens, cadc gen ma héa RIP thu
nhén ti cly ct cai Phytolacca americana
(PAP) cfing da duge chuyén vac thude 14
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va khoai tiyv tao ra cic dong ciy cé kha
nang khang lai phd rong cac virus giy
bénh thuc vat lav truyén thdng qua rép
nhu: virus X vd Y giy bénh khoai tav
(PVX va PVY), virus kham thudc lA
(PMV), virus gay bénh xo#n 14 d khoai tay
(PLRV) (Jernnifer ef al., 1993; Nilgun et
al., 1997). Gen ma héa RIP phéan lap tu
ngd (Zea mays), lia (Oryza sativa), lia mi
(Triticum aestivum), lia mach den
(Hordeum vulgare) va yén mach da duge
biéu hién & cac gibng lia khac nhau tao
kha nang khang nam va vi khuin (Aoki

et al., 2003; Oldach et al., 1998; Kim et al.,

2003). Hon nitd, RIP con dude cai bién dé
tao ra cac dang hoat tinh khang virus cao
ma khéng anh hudng tdi thuc vat chuyén
gen nhu PAP II (dong dang eia PAP thu
duge tit 14) va PAPc (dang d6t bién cta
PAP) (Wang et al., 1998).

JJ Viét Nam, trong nhitng nim gin
diy, mdt s6 céng trinh nghién citu RIP
phan lap cac thuc vat ban dia da dude
ti€n hanh. Dic diém cda Trichobakin
(RIP tit Trichosanthes sp. Bac Kan 8-98).
sy phan bd RIP & cac thuc vat ho bAu bi
cing dia duge nghién ciu (Hoang Quéc
Trudng et al., 2000; Phan Van Chi et al.,
2001). Gen ma héa RIP ti Trichosanthes
va cdy mudp ddng duge nghién citu bidu
hién & vi khudn E. coli (Nguyén Thuy Ha
et al., 1999, Nguyén Dinh Cudng et al.,
2003) va nidm men Pichia pastoris
(Nguyén Van Dat et al., 2000, Dinh Duy
Khang et al., 2000). Vdi muc dich chuyén
gen ma héa RIP cla cdy mudp ding vao
cic déi tugng cAy tréng cha Viét Nam
nhim tao ra gidng cdy néng nghiép khang
bénh, ching téi dit van dé thigt k& vector
chuyén gen thuc vat Ti-plasmid tai t& hgp
pNOA+RIP mang gen mi hoa RIP trén cg
sd vector thé hé mdi pNOV2819 va vector
trung gian pC1300+355+NOS. Trong d6,

gen'md héa RIP nam dudi sy diéu khién

cita doan khdi déng 35S 2X énhancer.
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VAT LIEU VA PHUCONG PHAP

Vat lidu

Vector tach dong mang gen ma hda
RIP vA vector trung gian
pC1300+35S+NOS di duge ching toi
thigt k& trude day (Nguyén Dinh Cudng et
al., 2003; Lé Thi Thu Hién et al., 2004).
Vector thé€ hé mdi pNOV2819 do hing
Syngenta (Thuy S§) cung cdp. Cac chiing
vi khuén E. coli DH5a, A. tumefaciens
EHA105 duge mua ciia hdang Clontech va
Life Technologies (My). Cap mbi RIP-
FB/RIP-RB duge thidt k& va dat téng hop
tai hiang Alpha (Canada). Cac héa chat
dung dé tach DNA plasmid va PCR, cac
enzyme han ch& dugdec mua cta cac hang
Amersham Biosciences (Anh), Sigma
(Hoa Ky), Merck (Dic).

Phuaong phap

Céac ky thuat sinh hoc phan tit co ban
dé tao DNA téi t& hgp nhu: Téch chiét va
tinh sach DNA plasmid, x{ 1§ DNA bing
enzyme han ché, gin ndi cac doan DNA
viio vector, dién di DNA trén gel agarose...
duge tién hanh theo Sambrook v Russell
(2001). PCR dudgc tién hanh véi chu trinh
nhiét nhu sau: 94°C - 1 phat; (94°C - 1
phat; 54°C - 1 phiit; 72°C - 1 phiit 20 gidy)
lap lai 32 chu ky; 72°C - 10 phuit va két
thic ¢ 4°C. Ti-plasmid tai t8 hdp duge
bién nap vao t& bao E. coli theo Draper va
cong sy (1988). Phuong phap xung dién
dé chuyén Ti-plasmid tai t3 hdp mang gen
md héa RIP vao A. tumefaciens duge tign
hanh theo Hoster va cong su (1987).

KET QUA VA THAO LUAN
So do thiét k& vector pNOA+RIP mang

két ciu gen 358 2X enhancer + RIP +
NOS

Gen quan tAm mudn dude chuyén vio
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cay tréng théng qua A. tumefaciens thi
cAn dude gin vao ving T-DNA trén Ti-
plasmid. Hon nia. dé co thé hoat dong
trong t& bio thuc vat thi gen phai nam
trong mot két cAu hoan chinh véi doan
khai dong va doan két thic. Vi vay, sau
khi tién hianh nghién cltu ban dé mét s8
vector Ti-plasmid tai té hgp thude hé
théng pCAMBIA (mdt trong nhitng thé hé
vector hai ngudn mdi nhat) va pNOV (thé
hé vector chon loc tich cyc dang duge uva
chudng hién nay), chiing téi nhin thiy
pC1300+355+NOS va pNOV2819 1a vat
lidu dap ting yéu cdu thiét ké vector.

Trong d6, vector pNOV2819 thude hé
théng vector chon loc tich cuc chda gen
PMI cho phép chon loc mét cach dé ding
cac t& bao thuc vat tai td hdp ma khong si
dung cac chat khang sinh hoiic chat diét co.
Doan khai déng co dinh CMPS (Cestrium
Yellow Leaf Curling Virus) da dude xac
dinh difu khién gen PMI biéu hién manh &
nhidu lodi cay trong thi nghiém nhu ngd,
lda, lGa mi, dau tudng, thuée 14, e chua,
hudng dudng va cav cd. Vi vay, chiing tbi
cho ring pNOV2819 14 vector ngudn thich
tigp cho viéc mang v& chuyén két cAu gen
ma héa RIP vao cAv trong.

Bén canh d6, khi tim kifm cac doan
khdi déng vd doan k&t thdc phd hgp dé
thiét k& ké&t cfu gen ma héa RIP hoan
chinh c6 thé bifu hidn trong thuc vat,
ching toi da nhan thay
pC1300+35S+NOS c6 rat nhidu dac dién
pht hgp véi yéu cau: (1) Doan khdi dong
358 2X enhancer va doan két thic NOS @
vector nay 12 doan khai déng va két thic
dang duge stt dung ph8 bién hién nay trén
th& gidi do kha nang hoat déng manh d
rit nhidut loai md ciia ca cAy mot 14 mam
va hai 14 mdm: (2) Gen m& héa RIP cé thé
dude dua vao vi tri ndm gilta doan khdi
dong 355 2X enhancer va doan két thic
NOS nhd enzyme han ché& BamHI.

Nhu ' vay, trén cd sd vector ngudn

pNOV2819 va k&t cau bao gdm doan khdi
dong 355 2X enhancer + doan két thic
NOS tach tir vector pC1300+355+NOS.
ching téi da thiét k& Ti-plasmid trung
gian pNOA+335+NOS. Day 1a vector cd
sd dé tao Ti-plasmid tai td hgp mang gen
ma héa RIP phue vu cho céng tic chuyén
gen vao cac déi tugng cay tréng & nude ta.
Sd d6 thi nghiém thigt k& Ti-plasmid tai
t6 hop pNOA+RIP duge trinh bay trén
hinh 1.

Thiét k& vector trung gian
pNOA+355+NOS mang két cdu 35S 2X
enhancer+NOS

Két cau 35S+NOS trong vector trung
gian pC1300+35S+NOS duge chung toi
nghién cttu chuyén vao vector pNOV2819.
Do viing MCS ctia vector pNOV2819 chi
¢6 4 difm nhan biét cla cic enzyme han
ché HindlIIl, Ascl, Pacl va Spel, cho nén
dé 14p ghép két cAu 358+NOS c¢6 dang
doan EcoRI - HindlIT thu nhan duge nha
phudng phap tinh sach biang DNA ti
trong gel vdo ving MCS cia vector
pNOV2819, ching tdi da thiét k& doan
ndi (adaptor) HindlIl - EcoRI nhim tao
diém cdt gin thich hgp. Adaptor ¢6 trinh
tu nhu sau:

Adl: 5- AGCTTCCATGGAGCTCG -3';
Ad2: 3- AGGTACCTCGAGCTTAA -5'.

Viée ghép noi két cdu 3584+-NOS (doan
EcoRl - HindIll) vdi adaptor doan
HindIIl - EcoRI s& tao nén k&t cdu mdi
Adaptor+353S+NOS c6 ddu cit Hindlll.
Day 1a vat lidu c6 thé ghép ndi duge vao vi
tri HindIIl trong vang MCS cta vector
pNOV2819. K&t qua kiém tra sdn phim
ghép ndi t& hop Adaptor+358+NOS vao
pNOV2819 trudc d6 da x 1y bing
HindlIl dé tao vector trung gian chuyén
gen thyc vt the hé mdi pNOA+355+NOS
duge trinh bay trén hinh 2.
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EC(;RI BamBl  HindlIl

pC1300+35S+NOS
355 2X enhancer NOS |
l Xt 1y EcoRI + Hindlll

EcoRI HindIIl
35S4NOS 355 2% enhancor NOS HindIIl Adaptor

- EcoRI

X 1y T4 ligase
Hindlll HirndIII
pNOV2819 - |35S 2X enhancer /—{ NOS | Adaptor+35S+NOS

(X 1y HindIIl)
: ’_’_‘___,‘

X 1y T4 ligase HindIIl
! HindIll BamHl Hindlll
pNOV2819...... 355 2X enhancer NOS [l..... pNOV2819

pNOA+358+NOS San phim PCR gen mé hoa RIP
lxa 1§ BamHI
pNOA+RIP : HindIll _ BamHlI BamHIl Bamiil
35S 2X enhancer RIP NQOS

T BNOV2849
. 7599 bps

-
V51 OR!

Hinh 1. So dé thi nghiém thiét k& Ti-plasmid tai td hgp pNOA+RIP.
464
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Hinh 2. Kiém tra vector trung gian pNOA+35S8+N0S. M: Thang DNA chuén 1 kb: 1 — 9: Cac

plasmid tai td haop pNOA1 — pNOA9Y/Hindlll.

K&t qua pian tich enzyme han ché@
trén hinh 2 cho thay, sdn phém xi 1y cic
plasmid pNOA2, 3. 4 va 7 bing Hind]lI
xuét hién hal bang. trong dé c6 bang ~ 1,1
kb tuong ng vaéi kich thude cta td hogp
Adaptor+358+NOS (cdt 2, 3, 4 va 7). Nhu
vav. 4 dong t& bae chita plasmid tai t8 hop
pPNOA+35S+NOS da dude chon loc sd bd.
Tiép theo, plasmid pNOA3 dude kiém tra
cAu tnic bing enzyme han ch& BamHI.
San pham x{ ly BamHI 1a mjt bang duy
nhét ching to plasmid da duge md vong.

Cac k&t qua trén cho th&y, vector
trung gian pNOA+358+NOS mang t& hop
adaptor + doan khdi dong 358 2X
~enhancer + doan két thic NOS da dugce
thiét k& thanh cdng. Plasmid pNOA3 dap

ng y8u cAu 1am vat ligu dé thigt k& Ti-
plasmid tai t6 hgp mang gen ma héa RIP.

Tao doan gen ma héa RIP thich hgp
dé ghép ndi vao vector trung gian

Song song vdi viéc thiét k& vector
trung gian pNOA+35S+NOS, ching téi
dd tién hanh nhan doan gen ma héa RIP
trén cd sd vector tach dong mang gen ma
héa RIP dda dugc phan lap trudc day
(Nguyén Dinh Cudng et al., 2003). Cip

~mdi dic higu RIP-FB/ RIP-RB dugc thigt

k& mdi, mang diém nhén bidt clia enzyme
han ché BamHI (GGATCC) va Neol
(CCATGG) tao cd s6 cho viée gin doan
gen mad héa RIP vao vector trung gian.
Trinh tu cdp mdi nhu sau:

RIP-FB: 5'- GCCGGATCCATGGATGTTAACTTG -3

\

BamHl +

Neol

RIP-RB: 5- GGATTATTATGGATCCTTCAATTCACAACAG -3

1

BamI'I_-I—‘

Sén phim PCR sit dung cip méi RIP.
FB/RIP-RB 1a mét bang déc higu c6 kich
thuéde ~ 0,8 kb. San phAm nay sau dé duge

x(1 1y bing BamHI, tinh ché lugng 16n 1am
vAt lidu cho qua trinh chuyén gen ma héa
RIP vio pNOA+35S+NOS/BamHI.
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Thigt k& Ti-plasmid tai t5 hop
pNOA+RIP mang gen ma héa RIP
dudi sy didu khién cha 355 2X
enhancer :

8an phdm PCR nhan gen mi héa RIP
sau khi xU 1y bang BamHIl, tinh sach,
dude gin true tiép vao vector trung gian
pNOA+358+NOS (truée d6 dd md vong
bing BamHI) va bién nap vao E. coli
ching DH5a dé chon loc, nhan Ti-plasmid
tdi t6 hgp véi ludng 18n phuc vu thi
nghiém chuvén plasmid nay vaoc t& bao vi
khuéin A. tumefaciens.

Cac dong t&"bao E. colt thu nhan duge
sau' khi bién nap san phim lai giia
pNOA+355+NOS v4i gen md héa RIP
dugde ditng dé tach chiét plasmid va chon
loc chc plasmid c¢é kich thudc 1dn hdn
plasmid déi chitng (pNOA+35S+NOS).

Theo .tinh toan ly thuyvét, Ti-plasmid
tai t8 hgp pNOA+RIP cé kich thude ~
9,4 kb. Sau khi chon loc sd bd, ching tdi
di thu duge 6 dong t& bdo chila cac
plasmid ¢6 kich thude 16n hon DNA
plasmid d&i chitng 12 vector trung gian.
Céc plasmid nay duge ky hiéu la
pNOA+RIP-3, 4, 7. 9, 14 va pNOA+RIP-
18. Céc dong t& bao nay dudec nudi cay
va tach chiét plasmid dé st dung trong
céc thf nghigm kiém tra ti&p theo.

Kiém tra sy c6 miat ctia gen méa hoa
RIP trong cac Ti-plasmid tai t8 hop
bang enzyme han ch&

Trong vector pNOA+355+NOS, diém
nhan biét cta enzyme BamHI nim giila
doan khdi déng 35S X2 enhancer v doan
két thie NOS. Nhu vay, néu gen ma héa
RIP dugc gin vao vector tai vi tri BamHI
thi khi x{t Ij bing enzyme nay san phim
sé 12 hai bing: mét biing tudng lng véi
kich thudc cha vector md vong va mét
bang tudng (ng vaéi kich thude clia gen
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ma héa RIP (~ 0,8 kb).
San phdm xd 1y bdi enzyme han ché
BamHI d61 véi dong pNOA+RIP-9 (Cot 3,

-~ Hinh 3) 1a 2 bang hoan todn phi hgp v

tinh toan 1y thuyst. Viéc kiém tra bing
enzyme BamHI cho phép chon loc duge 4
dong t& bio cd mang gen mA héa RIP
trong cdc plasmid tai té hop pNOA+RIP-
4,9, 14 va 18.

kb

10,0 —

Hinh 3. Kiém tra sy c6 mit ciia gen ma héa
RIP trong t& bio E. coli tai t6 hop bing
enzyme han ch& M: Thang DNA chufn 1 kb;
1: San phim PCR nhén gen ma héa RIP si
dung khuén 13 plasmid tach dong (d&i chimg);
2: Plasmid nNOA+355+NOS/BamHI,;
3:Plasmid pNOA+RIP-9/BamHI.

Kiém tra chidu gin cha gen mi héa
RIP trong Ti-plasmid t&i t8 hop
pNOA+RIP

Céc Ti-plasmid tai t5 hgp cé chia gen
ma héa RIP nhu pNOA+RIP-4, 9, 14 va 18
tiép tuc duge kidm tra bing cach cit don
vdi enzyme hgn ch& Neol. Theo tinh toan ly
thuyét, Ti-plasmid tai t3 hdp pNOA+RIP cé
hai diém nhan bigt caa Neol: Mot didm
nim ddu doan khdi dong 35S 2X enhancer
(thude viing adaptor) va mdt diém & didu
gen ma héa RIP (thudc mdi RIP-FB). San
phdm xtt 1¥ bdi Neol theo tinh toan ly
thuy@t duge trinh bay trén hinh 4.
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(A) Neol

Neol

358 X2 enhancer

pNOV2sig... L

(B
) Nreol

pNOV28]9___,L 355 X2 enhancer

Rip  |— NOS |_...pNOV2819
Neol
RIP l NOS ---pNOV2819

Hinh 4. Sd dé cac vi iri cdt clia pNOA+RIP bdi Neol. (A): Gen mé héa RIP gén xudi chiéu; (B):

Gen ma héa RIP gin ngude chiéu.

Trudng hdp gan xudi chieu (Hinh
4A): San phim cit bdi Ncol cua
pNOA+RIP s& 12 2 bing, trong do cé
mot bang kich thudc ~ 0,8 kb tudng dng
vii doan khdi ddne 35S 2X enhancer va
mot bang kich thude ~ 8,6 kb tudng dng
v@i phan con lai cda vector tai t8 hgp
(plasmid gdc pNOV2819 + gen ma hda
RIP + NOS). Trudng hogp gin ngugc
chidu (Hinh 4B): San ph&m cit bdi Neol
cua pNOA+RIP cing s& la 2 bing
nhung véi kich thudc khic: mot bing
kich thude ~ 1,6 kb tudng ing véi doan
khdi déng 35S 2X enhancer va gen

ma héa RIP; bang con lai ~.7,8 kb tudng -

tng vdi pPNOA+NOS.

K&t qua thi nghiém trén hinh 5 cho
thdy, & dong pNOA+RIP-9 (Cét 1, Hinh 5),
gen mé héa RIP di dugdc gén vao trong
vector trung gian pNOA+35S+NOS theo
kiéu xudi chidu so vdi doan khdi déng va
doan k&t thic. Nhu vay, ching toi
da thidt k& dugc Ti-plasmid tai td hop
pNOA+RIP, trong dé6 gen mid héa RIP
duge diu khién biéu hién bdi doan khdi
dong 35S 2X enhancer. Céac dong t& bao E.
coli ‘tai t8 hgp nav duge ching téi gitt
trong glycerol, & -75°C dé 1ar nguyén lidu
chuyén Ti-plasmid niy vao vi khuin A.
tumefaciens.

Hinh 5. K&t qua kidm tra chiéu gin clia gen
ma héa RIP trong pNOA+RIP. M: Thang
DNA chufn 1 kb; 1: pNOA+RIP-9/Ncol.

Tao chung A. tumefaciens mang Ti-
plasmid tai t6 hgp pNOA+RIP-9

Ti-plasmid tai t§ hgp pNOA+RIP-9
sau khi thiét k& thanh céng dude ching
tdi tifn hanh chuyén vao A. tumefaciens
chting EHA105 théng qua phudng phap
xung dign. Cac khufin lac A. tumefaciens
sau xung dién c6 chita plasmid tai td hgp
duge ching 61 phat hién bing phuong
phap tach chidt DNA plasmid, bién nap
trd lai t& bao E. coli, cAt bdng enzyme han
ché&, PCR va dién di. d thf nghiém lién
tra. bing ky thuat PCR, DNA plasni
pNOA+RIP-9 cua t& bdo A. tumefaciens
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duge tao ra nhd xung dién sau khi hién
nap trd lai vao E. coli ching DHba dudc
chung téi tach chiét lai va st dung lam
khudn dé nhin gen ma héa RIP vdi cap
mdi RIP-FB/RIP-RB. K&t qud kiém tra
(Hirth 6) cho thay ching tdi ¢ nhan dudge

caic dong A tumefaciens chung
EHA105:pNOA+RIP-9 c¢6 chida gen
mi héa RIP.

R5 rang, doan gen md héa RIP

da dudc nhan rat dic hidu, vai kich thude
~ 0,8 kb phit hgp v6i méu ddi chimg. Nhu
vay, ching tdi da thanh céng trong viéc
dua doan gen mA héa RIP vao vector
trung gian pNOA+358+NOS va tao duge
chung A tumefaciens EHA105: pNOA+
RIP-9 tai t§ hgp mang gen mi hoa RIP
phuc vu cho céng tac chuyén gen vio cay
trong.

kb M 1 2 3

10,0 — -

Hinh 6. Dign di sin: phdm PCR cia gen
ma - héa RIP trong ¢ac dong té bao A
tumefaciens tai t§ hgp. M: Thang DNA chuin
1 kb; 1: San pham PCR st dung khuén 1a
plasmid tach déong (déi chitng); 2: San phim
PCR su dung khudn 13 plasmid pNOA+RIP-9
(1X); 3: San phfm PCR s dung khudn la
plasmid pNOA+RIP-9 {pha lo&ng 10X).

KET LUAN

D3 thist k& dude vector trung gian
pNOA+355+NOS mang cau tridc doan
khai dong 35S 2X enhancer + doan két
thic NOS. Da thiét ké dudc vector biéu
hién thuc vat, Ti-plasmid tai t5 hop
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p\O»\+RIP mang gen ma héa RIP tit ciy
mudp ddng dudi sy diéu khién cta doan
khdi dong 35S 2X enhancer. DA tao dugc
chung A. tumefaciens EHA105:pNOA+
RIP-9 chda Ti-plasmid tai t6 hop mang
gen mi héa RIP phuc vu cho viée chuyén
gen khang sfu vio céc ging cAy trong
Viét Nam.

L&i cam on: Céng trinh duige thue hién vdi sy
hé tro kinh phi cia Dé tai edp Nhé nude
KC.04-14 va mét phin cia Dé tai 82.12.04
thude Chizdng trinh Nghién ciu Co bdn trong
link vwe Khoa hoc Tu nhién (nét dung: "Thiét
ké vector trung gian pNOA+35S+NOS mang
két cau 358 2X enhancer+NOS").
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CONSTRUCTION OF AN AGROBACTERIUM TUMEFACIENS STRAIN
CARRYING THE GENE ENCODING RIBOSOME INACTIVATING PROTEIN

FROM MOMORDICA CHARANTIAL. F

OR PLANT TRANSFORMATION

Le Thi Thu Hien, Dao Minh Chau, Nguyen Dinh Cuong, Pham Thu Thuy,

Nong Van Hai’, Le Tran Binh
Institute of Biotechnology

SUMMARY

Ribosome-inactivating proteins (RIPs)

found ih Momordica charantia L. play an

important role in plant defense against pests, pathogens and are useful for treating

'Autl‘wr for correspondence: Tel: 04, 7562934; Fax: 04. 8363144 Email: vhnong@®ibt.ac.un
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cancer, autoimmune diseases and also against HIV infection, etc. By virtue of their
antiviral properties, RIPs have been used to improve defense mechanisms of
‘transgeni¢ plants of interest. Here, we report results in the construction of a plant
expression vector pNOA+RIP containing the RIP gene isolated from Vietnamese M.
charantia. This recombinant Ti-plasmid was constructed based on pNOV2819, a
‘positive selective vector and pC1300+3535+N0OS, a pCAMBIA1300 binary vector
carrying the 358 2X enhancer + NOS construct. From pC1300+358+NOS, the 355 2X
enhancer + NOS region was cleaved as a HindlIll - EcoRI fragment and ligated with a
suitable designed adaptor containing recognition sites for a Hindlll restriction enzyme
in one terminal and for an EcoRI in other terminal. As a HindIll fragment, this
.modified 358 2X enhancer + NOS construct was ligated directly into pNOV2819
treated by Hindlll restriction enzyme to form an intermediate vector
pNOA+355+NOS. After digestion with BamH], the gene encoding RIP amplified from
‘a cloned plasmid was inserted into pNOA+358+NOS vector to create a pNOA+RIP
recombinant . Ti-plasmid. The resulting vector was successfully transformed into
‘EHA105 A. tumefaciens strain which is ready to use for plant transformation
‘experiments.

Key words: Agrobacterium tumefaciens, Momordica charantia, new generation vector,
recombinant Ti-plasmid, ribosome inactivating protein (RIP), Ti-plasmid vector
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BIEU HIF\I GEN MA HOA PROTEIN BAT HOAT RIBOSOME
CUA CAY MUGP PANG O VI KHUA\J ESCHERICHIA COLI

Nguyén Dinh Cuong, Nguyen Thity Duong,
Lé Thi Thu Hién, Luong Thi Thu Huong,
Tran Thi Phuong Lién, Nguyén Huy Hoang,
Phan Vian Chi, Nong Van Hai

Vién Cang nghé Sinh hoc

TOM TAT

Protem bat hoat ribosome (Ribosome Inactivating Protein - RIP) duogc tim
thdy & nhiéu ladi thye vat, dic bigt [a & cdc loai thude ho bau bi (Cucurbitaceae).
RIP 14 cdc glycoprotein ¢6 hoat tinh N - glycosidase, vdi chitc niing ¢ thé tham
gia vao hé thong bdo vé cua thuc vat (khdng bénh nam, bénh virus...). Céc
nghién ciu cho thay, ché pham RIP tu nhién dugce tdch chiét tir thuc vat hodc tdi

16 hop cd tic dung khdng virus HIV, kim him cdc t&€ bio ung thu, nhung khong

gdy hai d6i v t€ bao binh thudng... Vi vdy, RIP duge cdc phong thi nghiém
“trén thé gigi quan tam nghién citu nham sin xudt thudc chita bénh. Véi muc
dich tao RID tdi 16 hop, chiing toi da phan lap gen ma héa RIP tir cay mudp
ding (Momordica charantia) bing k§ thuat PCR. Trong nghién clru nay, chiing
tdi da xdc dinh trinh tu nucleotide cta | dong mdi (pMcRip6) cé kich thudc 795
- bp, mi héa cho polypeptide hoidn chinh cia RIP mudp ding (McRIP). Frinh tu
nucleotide vi amino acid suy.dién clia doan gen ndy cé do tuong dong cao (>
'99,5%) so vdi'céc trinh W/ clia gen vi protein tuong (ng cé tén [a MAP30 (beta-
momorcharin) 11 cdy mudp dang (M. charantia) vi Momordin 11 tir cay M.
balsamina. Gen ma héa McRIP di duge ghép noi vao vector pET-21d(+) va
‘bifu hién cao trong vi khudn E. coli ching BL2I{DE3). Két qua kiém tra
protein tdng s& (tan trong dém Tris-HCL, pH 7) bing SDS-PAGE cho théy, bang
protein ddm nét ¢6 kich thudc khoang 30 kDa tuong ting véi kich thude cla
McRIP theo tinh todn 1y thuyét. Bing phuong phip khét phé MS/MS MALDI-
. TOF, budc ddu di khéng dinh dugc protein ndy ¢é trinh ty amino acid tring
khép vdi céc trinh ty RIP mudp ding ¢é trong cdc Ngan hang gen quéc t€. Viéc
tdch chiét, tinh ch& va nghién ciu diic tinh cia McRIP tdi 16 hgp (rMcRIP) dang
~dugc tien hanh.

Tix khéa: Biéu hién gen trong E. coli, mudp ding (Momordica charantia), RIP
(Ribosome Inactivating Protein), RIP nutép dding 1ai 16 hop (rMcRIP), trinh ne
nucleotide
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Trong t nhién, nhiéu loai thuc vt tao ra
cac protein c6 kha nang ic ché hoat dong
clia cic ribosome - protein bat hoat
ribosorr (Ribosome Inactivating Protein -
RIP* *: rhieri ef al., 1993). Ching |3 nhimng

chii heat tinh N - glycosidase (Endo,
Tsu+pi, 1987; Endo er al., 1987) c6 kha
ni « bin bi€t va cit gdc adenine dac hig¢u

tei  u triic “loop” bao thi ciia rRNA 0 ca
prokatyole va eukaryote (vi trf A" & IRNA
gan chuot c6ng). Ngoai ra, RIP con cé tic
dé- +.1 trén cdc nucleic acid khong
phdi Jo (KNA nén con duge coi la cé hoat
tinh adcnosine glycosidase (Li ef al., 1991,
Barbieri ¢ al., 1997; Hudak et al., 2000)),
din téi e ché qud trinh sinh tong hop
protein. Nua vao ciu tric phan i1, c¢é thé
chia RIP thanh 3 nhém: RIP nhém 1 chi cé
mot chudi polypeptide A, cé khéi luong
phan tir khodng 23 - 32 kDa, pl & vung kiém
8 - 10 (doi khi & dang glycosyl hoa) véi hoat
tinh N - glycosidase (Willy er al., 2001),
RIP nhém 2 gém hai chudi polypeptide A
va B dugc lién két vé6i nhau bing ciu noi
disulfide, trong dé chudi A ¢6 trinh tu
amino acid tuong tu nhu RIP nhém 1 va ¢6
hoat tinh N - glycosidase, con chudi B ¢6 vi
tri lién két véi carbohydrate va khong cé
hoat tinh enzyme, pl daoc dong tir 4 - 8
(Frankel er al., 1996; Steeves ef al., 1999),
RIP nhém 3 ¢6 khdi lugng phan tir khodng
60 kDa (con duge goi I JIP60), gdm mot
ving ddu amino ¢ hoat tinh tuong tu nhu
RIP nhém [ lién két vdi mot ving ddu

carboxyl chua rd chic nang (Reinbothe er

al., 1994).
Cho t6i nay, di cé nhiéu loai RIP dugc
tim thdy, nhu & abrin, curcin, ricin,

momorcharin, MAP30 (Momordica anti -
HIV protein of 30 kDa)... Cic loai RIP nay
dd nhan duge su chi y trong cdc nghién ciu
sinh hoc va y sinh hoc bdi hoat tinh ciia
ching ddi vdi cdc 1€ bio dong vat va nguoi
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nhu: St dung lam thuéc ra thai (Yeung ¢ ;

al., 1988), thuéc chong HIV (McGrah
al., 1989; Zarling et al., 1990), chong ung
thu (Lin et al., 1970), doc t6 d6i v he
théng mién dich (Sandvig, van Deur
2000). Ngoai ra, RIP con dong vai tro trong
hé thong bio vé cla thuc vat bdi hoat tiny
khang nam, virus (Lam et al., 1996; Wang,
Tumer, 2000).

Nhiing nghién ctu vé RIP trén the pig
tap trung nhiéu vao cdc loai RIP & cic loyj
thuc vat thuoc ho biu bi (Cucurbitaceae),
Mot s6 loai RIP nhu alpha-momorcharip,
beta-momorcharin, MAP30 di dugc tinh

- % w e e s e W W W s A e

-

ché, thir céc hoat tinh sinh hoc (Lee-Huang

et al., 1990; 1995; Ho et al., 1991; Au et al,
2000; Sun er al., 2001} cling nhu moé hinh
héa ciu tric (Husain ef al., 1994; Wang o
al., 1999; Yuan ef al., 1999).

(. Viet Nam, trong may nam gin day di

c6 mot s6 cong trinh nghién ciu vé RIP¢

thuc vat. Trude day, ching t6i di nghién
ctiu kha ning khing mot gao cia dich chiél
tr hat muép ddng (Nguyén Huy Hoing ¢
al., 1999), vé tich dong va biéu hién gen md
héa RIP tir cAy mudp dang trong nim men
Pichia pastoris (Nguyén Huy Hoang e al.
2000; Nguyén Vin Dat-et al., 2000). Tuy
nhién, mitc dé biéu hién cla cic dong dé
con chua dat yéu cau. Ngoal ra, di c6 ci
nghién ctu vé su phin b6 cua RIP ¢ mot 56
thuc vat thuoc ho bdu bi (Hong Quoc
Trudmg et al., 2000) va vé dic diém cia
trichobakin (Phan Vin Chi et.al., 2001).

Trong cong trinh nay, chung 16i trinh
bay cdc két qua nghién ciru vé nhan gen m3
héa protein bat hoat ribosome tir cay mudp
ding (Momordica charantia), thiét k¢
veclor pET 21d(+) chia gen nay, xic dinh
trinh tuy cta mot dong (duge dat tén 13
pMcRip6) va biéu hien McRIP tdi 16 hoP
(rMcRIP) trong t&€ bdo vi khuin E. col
chung BL2I(DE3). Cong trinh nay dux
Ihuc hi¢n tai Phong Cong nghe ADN (ME
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gng. Vien Cong nghé Sinh hoc, Trung tam
ihoﬂ hoc Tu nhién v Cong nghé Qudc gia.

VAT LIEU VA PHUONG PHAD

vat lieu

L4 cua cdy mudp déng duge thu thap tai
1 Noi. Cap méi MAP6SE/MAPBSSR durge
it k& va dat téng hgp tai hang Invitrogen
(M§)- Vi khuin E. coli ching BL21(DE3),
wector biu hien pET-21d(+) dugc mua ti
wing Novagen (Thuy S¥)- Céc hoa chit PCR

chat xdc dinh trinh ctia hang Applied
piosystems (M¥). héa chat dien di SDS-
PAGE dugc mua cua hang BioRad (MY).

phrong phap

DNA genome ctia mudp déng duge tich
chiél theo phuong phip cua Becker va cong
sy (1995) vdi mot s& cai tién cho phit hop
v6i mo 1a. Cap méi MAP6SF/MAP85IR
ding dé nhan gen ma hoa RIP duoc thiét k&
<6 chia cdc trinh tu nhan biét clia 2 enzyme
han ch& 1a Ncol va BamHl.

MAPG6SF: 5 - CCTACTGCCACCATGGATG

‘ Nceol
TTAACTTCG -3’
MAP8SOR: 5- GGATTATTATGGATCCTT
Bamtil

CAATTCACAACAG -3’

Thanh phin vi chu trinh nhiét cta PCR
duge tién hanh nhu cdc phuong phip da
duge mo ta (Nguyén Huy Hoang et al.,
2000).

San phdm PCR dugc x{r 1y vdi 2 enzyme
Neol vi BamHI réi gin vao vector pET-
21d(+) tai cac vi tri cit tuong ung rong
ving MCS (Multiple Cloning Site). Céc

dugc mua clia hing Perkin Elmer (My), hoa -

vector tdi to hop duogc kiém tra bing dién di
irén gel agarose 0.8%, k§ thuat PCR, xu ly
vl enzyme ban che¢. Pong thai, dong
pMeRipt di duge xdc dinh trinh  tu
nucleotide  voi viec su dung mdt T7
promoter.

Mot khudn fac don L. coli ching
BL21(DE3) mang pMcRip6  dugc cay
chuyén vao moi truong LB long cé chia
ampicllin (Amp) (ndng do 50 pg/mi), nuoi
lic 200 vong/phut & 37°C cho téi khi
OD o Clia dich nudi cdy dat 0,5 - 0,7. BS
sung isopropyl thio-B—D—galactosidc
(IPTG) cho tdi nong do 0.7 mM. Tién
tanh thu dich nuoi cfy tai cac thisi diém |
gid, 2 givs, 3 giv va 4 git sau khi cam ing.
Ly tam 5000 vong/phiit dé thu sinh khai te
bio. Hoa t€ bo trong dém thich hop va
phd t& bao bang phucng phdp s6c nhiét.
Qu4 trinh biéu hién gen mi héa RIP dugc
Kiém tra bing SDS-PAGE 12,5% va
nhuom bing Coomassie Britliant Blue
R250. Kiém tra tinh tan cla RIP tdi t6 hop
(tMcRIP): Céc t€ bao sau khi duge hoa tan
trong dem (Tris. HCl 50 mM pH 7, EDTA
20 mM pH 7, Triton 0,01%, Lysozyme 0,3
pg/ml), phd bang siéu am sau d6 duge by
tam dé tach rieng phén dich vi phan can.
Kiém tra lugng protein trong hai phin nay
bang SDS-PAGE.

KET QUA VA THAO LUAN

Téch chiét DNA genome va nhan gen ma
néa RIP bang ky thuat PCR

DNA genome tir mo 1d clia cAy mudp:
dang dugc st dung 1am khuon dé nhan gen
ma hoa RIP.

Sir dung cap mdi di thiet k€ dé tién hanb
PCR véi phuong phip trén da thu dugc san
phdm PCR dac hiéu véi kich thude khoang
0.8 kb. Kich thuéc cira sin phdm PCR ding
véi tinh todn 1y thuyét va tuong duong vdi

Es ’ 45’3



ke h thitrie ﬁua cDNA gen MAP3Q, c!umg to

Aozt Fen 1idy khong ¢6 intron. Két qua duge
i 1% hay tr/ 7+ hinh l

Thiet ke vistor pET- 21d(+) mahg gen ma
hn o T’]P P!I n mlrdrp dﬁng
"l

ﬁm vhi hAn dirge sain phdm PCR dic

| ;Fmeub cHuild 10i°d4 tién hanh tao dong gen
Ing h6a R1P‘trong vector biéu hi¢n pET-

20d(4)1 S84 khi gdn san phdm PCR dugc

" x{t 1y bling enzyme han ché Neol va
Ba#HL difge ghép néi vector bidu hién

AT YA VAR thu duge mot s6 p]asmld
vo_'l biéhvitede 16n hon pET-21d(+). Dé
ki€m tra ft.éai doan DNA gin vio plasmid
c6 phAi 1A‘gen mia héa RIP hay khong,
ching t6i d3 tién hanh xir ly céc piaqmld
do biug en¥yme han ch& Ncol, BamHI va

- dd (ywilivere. 2 bang véi kich thude 5.4 kb

va 0,8°kb. Nhu vay, két qua thyc nghiém
|2 phd hup' véi tinh todn 1y thuyét. Cic
plosmid +4i t8 hop ciing dugc kiém tra
bing = PCR vii cip mdi
MAPG5E/MAP8SIR. Sin pham thu duge
6 kich thiréc khoang 0.8 kb tuong duong
vdi kich thudc cha sdn pham thu dugce khi
str duny, cap moi nay vdi khuon la DNA
genomit ¢Aa cdy mudp dang.

Doan gen ma héa RIP trong plasmid
rMcRip6 ciing duge xdc dinh trinh . Poan
gen nay bao gobm 795 bp mi hdéa cho phan

tit protein gém 264 amino acid (protein niy

e dat tén 1a McRIP) voi khoi lugng phan
it kheang 30 kDa. So véi trinh tu trude day
ching 1 0@ cong b vé gen nay (ma so Al
294541) (Nguyen Huy et ai., 2000), doan
gen mid héa RIP rong pMcRip6 c6 mot so
thay d6i riucleotide & céc vj tri 375 (G- >T).
438 (G >T) va 617 (C->G) din t4i nhing
thay d6i amino acid tuong (mg & cdc vi trf
124 (Glu->Asp) v 205 (Ala->Gly). C6 thé
day 1a hai allele khidc nhau cboa RIP & mudp
diing.
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Hinh I. Thiét ké vector pET-21d(+)
mang gen ma héa RIP tir cdy mudp déng
M: Thang DNA chuin
I: Sin phdm PCR v6i khuon 12 DNA genome
2: San phdm PCR v6i khuon 13 plasmid 141 16 hop
3: Plasmid tdi 16 hop cit bing Ncol va BaHl
4: Plasmid t4i 16 hop chita gen mi héa RIP
5: Vector pET-21d(+)

So v&i cdc trinh tir v& gen mi héa RIP
duge phan 1ap tir cic thuc vat thuoc chi
Momordica da dugc cong bd (Ortigao.
Better, 1992, Lee-Huang et al., 2000:
Quanhong et al., 2001; Wei et al., 2004).

doan gen mi héa RIP trong” pMcRip6 c6

mitc d§ tuong ddng cao (trén 99%). Trong
d6, ddng chi y Ja cdc nghién cuu Ve
momordin I (con  goi la  beld
momorcharin) ciia Ortigao vAi MAP30 cua
Lee-Huang. Doan gen ma hda RIP trong
pMcRip6 sai khdc 4 nucleotide so vdi gen
mi héa momordin II vA 6 nuclcotide so vdi
gen md héa MAP30, din t& nhimg tha)
ddi tuong tng trong trinh tu amino acid
(Hinh 2). MAP30 d3 dugc tich dong trong
vector pRSET va biéu hien thanh conf
trong E. coli (Lee-Huang er a/., 1995). Hot
nita MAP30 tdi 16 hop ciing c6 diy du i
hoat tinh sinh hoc giéng nhu MAP30 W
nhién (dugc tinh ché tir cic mo cha mudp
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dang). Do d&, chiing t6i da quyét dinh su
dung pMcRip6 dé tién hanh cdc nghién ciu
iiép theo. Trinh tu amino acid suy dién cia
McRIP khéng chia cysteine gidng nhu
trichosanthin (mét loai RIP duoge phén lap
wr Trichosanthes kirilowii) (Yuan et al.,
2004). Trong khi dé. mot s6 loai RIP khic
¢6 chita' cysteine nhu 13 curcin (Lin et al.,

ricin  A-chain (Evensen et al, 1991),
trichoanguin (Chow et al., 1999). Amino
acid ndy cé thé truc 1i€p tham gia vao tao
lien két disulfide véi mot khing thé da
duoc hoat hdéa. McRIP khfmg chda doan
peptide tin hiéu (gé6m 23 amino acid & diu
N), trong ty nhién doan peptide nay dugc
cit bo trong qud trinh tao thanh RIP hoan

2002), abrin A-chain (Hung et al., 1996), chinh.
Met. nhan tac
1 .
McRIP =23 --- mmmm—emmmm meem e M DVNFDLSTAT AKTYTKFIED FRATLPESHK 30
AJ294541 - emm e e . S
MAP30 MVEK CLLLSFLIIA IFIGVPTARKG .. ... s i it ienns anarinsass
Momordin IT i e e G it e et e e
R

Beta-momorcharin.”

McRIP
AJ294541
MAP30
Momordih I1I
Beta-momorcharin .......... ... o

McRIP
AJ294541
MAP30
Momordin I1
Beta-momorcharin .......... B L

........................

MCRIP
AJ294541
MAP30
Memordin tI
Beta-momorcharin ........00 o ..

MCRIP
AJ294541
MAP30
Momordin II
Beta-m?morcharin ........................

--- Peptide tin higu --1}

) VYDIPLLYST ISDSRREILL NLTSYAYETI SVAIDVTNVY VVAYRTRDVS YFFKESPPEA 90

YNILFKGTRK ITLPYTGNYE NLQTAAHKIR ENIDLGLPAL SSAITTLEYY NAQSAPSALL 150

..........

H;lnh 2. So sénh trinh ty amino acid suy dién ciia McRIP véi MAP30, momordin-IL,
- beta-momorcharin va RIP cé ma s6 AJ 294541

Biéu hi¢én gen ma hoéa RIP trong vi khudn
E. coli

D nghien' céu bidu hién gen md héa
RIP, chung téi da bien nap pMcRip6 vao té
bao E. coh chung BL21(DE3) Nhim xdc

dinh di€u kién t6i uu héa cho qud trinh biéu
hién gen ma héa RIP, chiing toi da tién hanh
thtr nghiém tai cdc néng d6 cam tng IPTG
khdc nhau: 0,3 mM, 0,7 mM, 1,5 mM va 2
mM (néng do cuéi). Cic miu t& bdo nudi
cam ng IPTG ndéng do khic nhau duge thu
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st !
tai cing c4c t_hbi diém va kiém tra bang
SDS-PAGE: - -+

. Chung tm nhan thdy: Lugng rMcRIP tao
ra tai nOng do IPTG 0,3 mM it hon tai nong
do IPTG 10,7 mM & cling thdi diém. Trong
khi dé; tai néng do IPTG 1a 1,5 mM va 2
mM, bing protein trén dién di d6 khong cé
su khic biét ddng ké so vai bang protein &
nong d6 IPTG 0,7 mM. Két qua nay phan
dnh co ch& cAm tng IPTG & hé vector pET-
21d(+) mang gen ma hda RIP trong E. coli
ching BL21(DE3): Néng do IPTG du lén
méi kim hdm dugc hoin toan lac repressor,
Nhu viy, voi didu kién nuoi lic 200
vong/phiit trong méi trudng LB long c6 b
sung Amp (50 pg/ml) & nhigt do 37°C,
chung téi di xdc dinh dugc néng do chat
cam tng t6i wi cho qué trinh biéu hién gen
ma héa RIP trong pMcRip6 & E. coli chung
BL21(DE3) 14 0,7 mM IPTG. .

Ket qud kiém tra protein téng s& ciia
ching bifu hién E. coli BL21(DE3) c6
mang vector pMcRip6 bing SDS-PAGE cho
thdy rd dong hoc clla qué trinh biéu hién
gen ma héa RIP.

kDa M 1

N4— ——~ s
66— o Byt

45 — wonay

30 = undeil j\"« v L,..-';.' v

21.5— PR ‘ ) .
e BT - i 8 y
B b e o b

Hinh 3. RIP t4i 6 hop (tMcRIP) tix mudp
déng dugc bidu hien trong 1€ bao E. coli

M: Thang protein chudn
I: Trude khi cam iing

2:5: 1- j >
25 4 ity sau khi ¢im ving bing IPTG ndng dd 0.7

6: Khong cam tng bing IPTG
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Sau khi cdm ng bing IPTG d4 thu durg
bang protein cé khoi lugng phan tir khodng

- - - - -

30 kDa va d6 dam clia bang nay ting dénty -

1 - 4 gi sau khi cdm tng do lugng proteiy
biéu hién duge nhiéu hon; con bing proteiy
tucng tmg & cdc mau d6i ching (dudng chay
s6 1 va 6) rdt md nhat: Khéi hegng phan
clia protein biéu hién duge ciing bang vei
khéi lugng phan tr cia tMcRIP suy dién:
Thoi diém tich ldy t0i da rMcRIP trong 6
bao E. coli (0 nhiét do nudi cay la 37°C
IPTG 0,7 mM) 13 4 gi¥ sau cdm tng.

Tinh tan clia IMcRIP cling duoc ki€m fra
theo phuong phdp di mo td. K&t qua cho
thdy, phdn I6n rtMcRIP ndm trong phin dich
¢6 pH = 7. Diéu nay sé& tao thuan lgi khi tién
hanh tinh sach rMcRIP.

Ching toi cling d3 tién hanh so ché
rMcRIP béing sic k¥ trao déi ion qua cfl
CM Sepharose (XK-16/20) trén he FPLC vi
dd duoc phan tich khéi phé MALDI-TOF
MS. Két qtid cho thay, rMcRIP 44 biéu hién
duge ¢é trinh tu peptide gi6ng véi cdc trinh
tu vé RIP da duge cong b6. Céc nghién ciu
vé tinh ché va xdc dinh phdi phd lien tuc
MALDI-TOF MS/MS cia rMcRIP dang
dugc tién hanh va sé duge trinh bay trong
mot bai bao khic. )

KET LUAN

Di khuéch dai gen ma héa RIP tir DNA

genome clha muép ding (Momordice
charaniia) bing k§ thuat PCR sir dung ¢if
moi MAP65F/MAPS59R.

D3 thiét k& vector pET-21d(+) mang g¢f
mé héa RIP mudp ding (pMcRip6). Trinh W
ctia pMcRip6 di dugc xdc dinh, bao g
795 bp ma héa cho phén tir protein gom - 26+
amino acid (McRIP). RIP muo‘p ding i 1y
hop (\McRIP) did duge bifu hién trong

khudn E. coli ching BL21(DE3).

- - - . - - -
H N -

- - - - - - - -
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EXPRESSION OF A GENE ENCODING RIBOSOME INACTIVATING
PROTEIN (RIP) FROM BITTER MELON (Momordica charantia)

Nguyen Dinh Cuong, Nguyen Thuy Duong,
Le Thi Thu Hien, Luong Thi Thu Huong,
- Tran Thi Phuong Lien, Nguyen Huy Hoang,
Phan Van Chi, Nong Van Hai’

Institute of Biotechnology
SUMMARY

Ribosome [nactivating Proteins (RIPs) occur in many plant species,
especially in those of the Family Cucurbitaceae. RIPs are glycoproteins having
N-glycosidase activity and they are thought to involve in plant defense system
(with antifungal, antiviral activities, etc.). Researches showed that native RIP
preparations and/or recombinant RIPs exhibited anti-HIV, anti-tumor and other
activities without known. toxicity for normal cells. Therefore, RIPs arc of
special interest in many laboratorics in terms of possible development of
appropriate drugs. In order to produce a recombinant RIP, we have cloned a
gene encoding RIP from bitter melon (Momordica charantia) by polymerase
chain reaction (PCR). In this paper, we report on the sequence of a new clone
(PMcRip6), with 795 bp in length, that encodes a mature polypeptide of the
RIP. The nucleotide and/or the dediiced amino acid sequences of the gene
{fragment are highly homologous (> 99,5% identity) to those of MAP30 (beta-
momorcharin) from M. charantia and Momordin 1l from M. balsamina. The
coding sequence of the gene was inserted into the expression pET-21d(+)
vector and over expressed in E. coli strain BL21(DE3). The recombinant
protein was soluble in the Tris-HCI buffer, pH 7, and could be detected by
SDS-PAGE as a major band with a molecular mass of about 30 kDa, that is in
accordance with the theoretically calculated size. Preliminarily, it was identified
by the MS/MS MALDI-TOF that the amino acid sequence of the recombinant

'/\nrhorfar correspondence: Tel: 04. 7562934, Fax: 04. 8363144, Email: vimone@ibt.ac.vn
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‘Nguyén Dinh Cudng ¢/,

M. charantia RIP (rMcRIP) is completely matched with those of the
corresponding genes deposited in the databases. Works on the extraction,
purification and characterization of the rtMcRIP are in progress.

Key words: Expression in E. coli, bitter melon {(Momordica charantia), RIP
(Ribosome Inactivating Protein), recombinant RIP (rMcRIP), nucleotide
sequence
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J. Genelics and Applicalions

SUMMARY
Malecular cloning of the gene cncading hemelysin of

Vibrio cholerae (hy} isofated in Vietnam

Ha 'Thi Chayen et al.

Vibrfo cholerae, the cansative agent of major epidemics of dinnhieal desease in Fangladesh,
South Americn, Southeastern Asia and Afiica was isolated from clinical sampies and Trom
aquatic environments during and between epidemics over the past 20 yems. Vo ol lerae is a
neninvasive organism affecting the small intestine through secretion of an enteroloxin,

In 1961, V. cholerae biolype Il Tor caused a major epidemic in Philippines. Then, this
bitype has spread actoss Asia, the Middle East, Afvica and parts of Lurope.

Being different fiom classic Wotypes, this biotvpe produced hemolysing Hemelysin of V.
cholerae has not only hemolytic activity but alsn, as it s found, causes vacuotation in
mvninalion celis. The vacueles became prominent 18D after introduction of culture - spernatint,
and vacuolated cedls survived for 181 and then dicd. The vacuolating activaty of the * . cholero
hemolysin is 4 new property of this protein. Hemolysin is also used 1o difforentiate the biotypes
of V. eholerae,

In s repant, a hemelysin-coding gene (hly) of V. cholerae serotype [naba was
amplificd by PCR and isolated using the primers Y AT and HEYAZ. The nucleetide sequence
ol the primers is: _

HLYAL 5 - GCCAAAACTCAATCGTTGCG -3
_ HEYA2: 5- TGTANAGCTAACCGCTTGCG -3

The PCR procedures: 94°C in 3 minutes, (94°Cin 1 minute,, 32"Cin | minuie. ., 72'Cin |
mintte 20 scconds), 30 cveles, 72"Cin 10 minutes, keeping in 4°C. The leneth of the hily is
LO9G bp in theory. PCR products were cloned jn £ coli DISoc by using vector pCt 2.1 of TA
ctoning Kit. Two clones 2. cofi contuining hly was chosen to use Tor rescarches o hemnlytice,
vacuolating activities and biodiversiy of V. cholerae biotypes isolated lrom differcr: irgions of

Vietnam.

NG thmulinh noi dung khoa hoe: 1S Ee Quang [Huidn

M EA P AR KN NANNE g U E PR RN AN R A NN GNP NP ERAN F N PO E N M A AT AR NN OD. AN ED et

DIEU TRA SUPHIAN BO VA NGHIEN CUU MOT SO TINi: CHAT
CUA PROTEIN KIM HAN AMYLASE (0AD TUMOT S£ LOAT
CAY HO DAU (FABACEAL).

_ bo Npoc Licn

frai hoe Quee gia Hea Nl

Beag'T'hi Tha

Dai hoe Beich B hoa 1 N

o dong o amylase in vitto cling <4 vige cho

M bAU chuot an hat dau sonp di chin: minh duge

Ciae chit B hiame o amvlase o0 AD tr khid wding Kim ham et o AT ton - hat daa doi

netday thire v diae hict 1 ety dao Phascolus vai uoamylise coa chudt, dane (hin cling
videsris thuge ha Fabaveae a0 Qi ten i ching minh Juee chudt ngime <inh tidng
duoe Tuhinieto vd cong s nghicn caa vive Bhi dan hat dag song oo elnd chioe oo AT [ L
rdm PR3 hep thee Kaetna vi cong, sir Trong nhifne nim 1920 vido <y Tiripeels [5]

it st gy el oTact caa Tt dan o by Toat

e e e £ e T sy Sy
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didnghicn ciu i dt nhide vé dic tinh cia o Al
vit Iig 1Iu‘f'ng gen mi hod cho o AT O cic lodi
cly g ddu cling nlur kha ning Kim hine hoat
dome o amylase e mot so lodi dong vat
diic bict 1 con (ritng sou luin. Theo dinh giid
clia FAQ, hang nim tou thit vé ngii cde trén
toan (e gidh viso khesing 1078 do st mot phi
hoai nghia la viio khoting 13 tri¢u tan ngii coc
bi plei huy hoin teiin ciing vdi 100 tricu Wn
ngii cde bl mat gid tri dinh dudng[1). Bicn
phdp phong uwir con triing phd hoai bing
thudic hod hoe s& gay nhidm doe cho thye
phim vt mol trudmg dua 10 vice nghicn cuu
phuong phip sinh hoc 1a di¢u kicn ¢dn thiet.
Nhidu cong (nh nghicn ciu khox hoe trén
the gidi vi bude ddu & trong nude theo nrday
bao veé sinh hoe trong sin xudt vt ttong bao
~quin saw thu hozeh - dang duge tén hinh rit
manh mé. Xuft phdt tr do ching 100 ticy
hanh dé tai: “PDidu tra sy phan by viv nghien
ciu mol $¢ tnh chat cia protein kim him «
amylase (uAD) e mot so loai cdy ho dau
(Fabaccar).
NGUYEN LIEU VA PHUUNG I'HAD

Cie hat dau thu hoach tar Vigt Namn di
dirge 1i8n <1 Nauyén Diasg Khoi dinh feal,
duoe phut kho v nghién thinh hot mia. Gic
loai dan gom:
Pau son Phascolus coccinens
- Dau gao Vigna imbelfara
- Daw ring Shi g0n Viena sincnsis
- Dau i Canavalin ensiformis
- D3 mco xidm Muacina utilis
Cic hod bl cho  dign  di gel

polvacryamit {SDS-PAGEY do hiing THORAD

v SIGMA cung cap. Ciie thict bi nh 1y tam
lanh Sorval RCSH cha My, nnly do quang pho
coa Nhat, midy dicn di Hocler cun M Cic
dung en hod chat khic déu chudn quae ¢

Ditg dem PBS pEE 7,4 dé chict rir miu 3
lin. Nite dinh hiun higng protein thee phiucng
phip Lowry, ket tha protein ¢ Al biing 70%
NIL(SO.,: bio hol, o ket tiw sau Iy am
L1000 vimg fphuit. |

Dign- di protein aen ban pel
polyacrylaniit [5% theo K§ thudt Lacuinli,

Nic dl hogt dong Al theo kT dlinat
Khadeh tin teen din thach .

Tinl ¢hd ¢ Al nhér cat Gao dai don CM-
tiisacryl,

/90

[ llLl)’\_;ll T ivr wr v v oo -~
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KETQUA VATIHAO LUAN

I Kha ndng Kim ham coa a0 AL i vo
amylase cia ot dau wanh

(Callosabrucclus chinesiv L)

Kha ming kim 3m con oAb dwe e xie
dinh dua vao dign tich vong  phaie giai
amylase Joi vai tinh Dot sau Khi xir 19 vai o
Al cin cie foai dau. Kha nang ndy duo. bidu
thi biing plidn triom hoat dong con lai <ta o
amylase mot dan xanh sau ki xir Iy voi aAl
O ede nhict d§ thich hyp . Tir K€L qua rohicn
ctiu chiing oi thay ring trong 5 mnd1 dju
nghien ctin bidu hi¢n hoat tinl a0 AT cia dau
méo xdm i cao nhat (e A7 Bunomat (i gin
38.9% hoat tinlv a amylase cuon mol diu
xandd. Ngodt ra chidng 161 con aliln thay dich
¢hiét dan rua khong nhiing khong ki hiim
oyt tinh ¢ amyliase cha mot md ety kich
thich hoat dong caang,

2 Ihan tich pho protein cia coe kit
ta dich chiét dau bing 70 nuon s aiphat
AR IHE

Muac dich cua vice nuhién cru niy
ahidm phit hicn met s3 bing protein =3 mit
trong dién di SDS-TAGE ndm & vi trf Lhodng
T4 v 18 kDa 14 nhitng bing ¢d hoat tfoh o
Altheo Chrispeels {3]. Gie ket qua plin tich
dicn di cho bict civ biang 4 vl diie biet 1A
bing 18 kDa it miu di déu xudt hign (
nhiing mdu dan bice hien hoat tinh ¢ Al 1
rang, diae bigt 1a mdv diau meo xdm. < u than
do, dau son. Ricng mau dju gao vi «u rua
cic bang protein O 1 el ndy 00 mé o3 kho
phat hign (hinh 1), T cde ke qua nds cliing
10f cho riing cide Todi than do. daa son v daa
meo im déu cd chita ede protein w. i trong
do dan meo <im cd o lugng o 1 ceo
nhat. Kt qua cling cho bidt 1dn o tiegn
cluing 161 di phiit hicn ra protein o A cd it
O mot chi ke vai chi Phascolus, 2ot ehi
Mucronr thude ho diu tdng tae nhidu 5 Mién
Bic VIict nam. Didu ndy chua ¢d thi o nio
frong nrde v quae ]ode cap den, Ko phit
tr ket qua udn cluing 101 bude dda 7 b
vige nphi¢n crra thin do ki pang tioh sach
protetn o AL i Wedt dda Mucwir . wiilis,
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Hinh 1: Anl dién di dd protein dich chiél ciia 5 lodf din nghién criu
dege két tia bing (NI1,),50,

0) Protein chufin huyet thahl bd 66 kDa, Ovaltbumin 45k, Protcin kim has trypxin

. 20kDa, Lyzozim 14,3kDa
1) Protein dich chiét dju son
3} Protein dich chi&t du than do
5) Protetn dich chiét dau rua

3. Tinh ché/prulvin a AL tic hat dan
Mucuna utilis. '

Bot dau mén xém duge chiét ri biing
PBS. pll 74, két tha bing 70% (NI1,),S0,
bdo hod, thim tich vi ti€n hanh sic ky uen
¢t CM- Trysacryl, Toc d¢ rua cot B 20mifh.
Drolein dugc rira chiét khoi col biing gradient
NaCltir 0,15 - IM & pll 5,5. Qua két qua séc
k¢ ching toi nit ra mot 0 ket ludn sau: Tien

2) Protein dich chict dgqu meeo xim
4) Protein dich chi€t dau gao

sUAL gdn ¢t cla protein tho 13 44,76 %.
Protein thu duoc san khi qua gt ¢om 3 dinh
chinh trong do dinh that 2 1 c6 hoat tnh Kim
him a AR Hic¢u suat thar-hdi eda dinh- | va 2
tugng (g 13 192 % va 4,84 %. Cdc phin
doan chiét rit tir cot dd duge danh gid bing
k§ thuat dién di SDS-PAGE. Két cud sic ki
duge trinh bay & hinh 3 va duge tSng két
biing 2. -

Beng 2: Tom tdt két qud sdc ky dich chiét ddau méo vdn qua cit CM-Trysac .yl

Miu : Thé tich (mi)
T Piotein lencot | 15
Dichea | &3
binhDI Ty
Pinh D2 m]‘—m“m 77—6”V

] Eloo Tirongs prolein (img)
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Hinh 2 : Sdc ky dé qua cot CM - Trysacryl

Phan tich ket qua bing dién i uén gel
polyacryamit thay dudmg chay sd hai 1a dinh
protein tha nhat gdm it nhat 3 bang potein
khong ¢6 hoat tnh o Al ¢6 khdéi lugug tir 60,
66, 120-130 kDa. Ddng clui v 1 diph thit hai

~ kDa
120— [l
92 —

66 —»

18 —»

Ly
v ak _T‘.._"""_',J,,._
ALY i{f’*g !

chi y¢u [ bang dam c6 khoi lugng khosng 18
kDa o hoat tinh o AL Két qua niy cho thay
protein o Al ¢d kha nang dugc tinh sach nhd
¢t trao déi ton CM-Trysacryl (hinh 4).

H 4 Y
J 4 1%
HEDER

3 2 ]

Rlees:

Hinh 3 - Dién dido protein qua cot CHM - Tr)szr_\-i

Pudng v 3 W dich chiet tho

s Dudng 2 [dinh D1

Pucig 4 1 dinh D25 Pudmp 5 13 protein ticu chuin
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4. Mot so finh chat can a AL cia dan
Mucuna utilis o

ST Anh Fucang cia pl dén hoat diny
a Al .

DE bidt anh hudng cia pH doi v hoal
dong a Al clning 101 i st dung phuang plidp

“khudch kin dia thach, Day 14 phveng phip

ban dinh Jugng phung ¢d d6 nhay o vi Thai
) ) e re B N - 1

gian xic dinh wong doi nhanh. K& qua duge

binh By & bice d6 (hinh 4).

80
70
GO -
50
40
30
20
10

O KIM HAM

%BHOAT D

1.5 8.9

pld

Hinh 4: Bidu d6 trinft bay dul niéng cria plt dén hoat dong cia o Al

'jl'il ket qua nay cho thay hoat dong kim
him cia o AL thich hop ahat & vimg pll i
5.5 dén 6,5 va bicu hign cao nhit & pll 5.5, d
cdc ving pH axit hode Kidm hoat dong o Al
hdu nhw bi mat hoat tinh,

! L] ] .l + a
4.2 Anlt Hrong cita nhidt i dén hoat
dang a Al cita Mucuna niilis,

Cliing 16i tién himh 501y o AT enadan o
cic didu kigén nhigt do: 30" C, 10" ¢, 50" C,
60" C, 70" C uong vong 15 plnit tnade khi cher
KEL hop vat amilasemot dju xanh trong ciic
xCt hphi¢m. Cie mdu ddi ching khong c6 o
Al chi ¢d amilaselhong xir Iy nhict cho hoat
dong phan giai tinh bot & didu Kicn (60w, Fi
KCt quid nghién ciu cho Uy protein o Al ¢6
hoat dong thich hep nhat o nhict do ur 30"
240" C. Vi mdn xa 1y o Al d SO°C, 60°C
vivdde hice Boan707C i hoat dong e AT hiu
nhu b Kim ham boan todn, Dicu dé cliing 10
ving protein « AT Khong hoat dong & nliét do
cao viv thi nghiem ady I3 cliing minh chat
Kim Dbiim o AL wong cic hat dau da nau chin
hodn wan khong citn nd gud uiah Gou had
A N Vi diong v

KT LUAN

Cic k€t qua nghién cdu bar diu cho
thay:

. Trong 5 ledi ddu nghién ot 6 3 load
dau i dau son. dau than do va div meo xdm
cd hoat dong v AT1G 1¢t, rong dé hoat dong
¢ Al ctia ddu meo xdam cao nhat,

2. Cie phan tich phd dién di votein tan
tiong PBS ciing cho thiv 3 loai ¢ cd hoat
tinh o Al déu & mil cic bing pictzin 16 nét
ca khot Tuong khodng 18 kDa.

3. Viée tinh sach protein oo A1 nhir cdt
CM -Trisacryl cho Wy thu duge 1 bing
protein ¢ khioi luong khoing 18 b2 ¢6 hoal
tinh a AL

A4, MOL sd tinh ehat boa sinhy oo o AT J3
duge nphien ciu cho thay: hoat <ong a Al
thich hyp & nhigt d6 30", 40"C . pIl thich
hup i 5,5 i 6.5,

TATLIEU THAM L i tAO

E. Bt Cong MHicn (1995). Cour trimg hai

Ehol NXB KHKT 114 Noi.

2. Npovén Dang Khot (1977). Nghién
crfee vd ey e angin sie & Vst . Tap 1,
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nhitng 175 b 50 s KIHIKT rehationships amonps  proteing i the
Ha NG phytohiemagelutinin- arecline o-wnylase
K T ST LLTO8R). inhithitor Family ol the contmon bean and #s
Purificsn « vl oo v ol en relatives, Pl Mol Biol 26:1103-1 1005,
inseel TR R T sweds of 5 Moreno JoAahabelia T, Chidspecls
Job s T ioparese Jower Tt 0 dhiag, A M) (I990) _Charactorizaiion ol « amylase
367-364. ‘ inhitbitor, a leetin- like protein in the seeds of
4. Llikov TR b IS Phaseotus vidgaris. Plant Thysiol.02(3)
Hagiware R, Finardi 155 500 snup S 703-709.
andd Clopoe Jides e n I
SUNMMARY

voestigation of i Do o and properties of a-amylase fnhibifor protein fron: seeds
af some spoecies of Legrminous fumily (Fabacear).

Do Ngoc Lien and Dang Thi Thu

Amviose Inhihibitor (w - Al) activity from sexds of 5 spesies of

The investigation of o -
Vigne  sincnsis,

Leguminous family (Fabaceary Phaseolus coccinens, Vigna wmbellat,
Canavaliv exsifornds, Muciio utifts. The result of this studics showed that 3 species: Priseolus
coccinens. Mucuna wilis, Phaseolus vulgaris cxpeessed obviously o - Abactivite. In ther: the o
- Abactivity ol Mectone wtilis is strong2st (it take out roughly 58,99 o - wnylaze ol muuy bean
— weevil (Callosohrucehus chiveses o0, In the contrary, the tissue fruids that vaz isolate from
Cunrteaveiriat criiiformiy activaie the ¢ - amvlase of nwng bean — weevil (alfosworacchus Cinesis
L. ' ,
Coe step purilication of ¢ - Al preiein by won exchange chromatography on CM = Frisacryl
coltrn stud the sivdy ¢ - Al protein be the protein electrophoresigram on 3 species which has o
- sy lase inhibitor activity showed  a lruction of 18KDa to be expressed o - Al actiity. In
there, amount of « - Al from Muctna wifis is highest. This result showed that: I is first ifme we
have detected the present of ¢ - Al protein in Mucuna. 1t have been grown a lot in forth of
Victnan,

Soie Diochemical properties of @ - AL which were studied showed that T, (eptimal
temperature) lor activity of ¢ - Alare J0°C. 40"C and pH,,, (optimad pl) me 3.5 10 6,5,

Npudi tham dinh noi dung khoa hee 1 PGS, Trinh Dinh Dad

(AR RNENE B ENNENERNEREEEENERE RN NN NN NN R R RN N N RN R R R RN
|

NGHIEN CUU NHUNG BIEN DONG O MUC PHAN TU CUA RJOT
SO DONG LAT GIUA 2 GIONG LUA NUONG KHAUNU SA ¥
(DB VA KIHAU MO
Nguyén Ven M,
Dai hoe Qudc gia *{a Noi
Nguyén Dric Thanh, Pham Quang < hung,
Vien Cang nghé sinh fioe, THRKUTN vid ONQG
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OpP-C9
SYNTIHESIS, CLONING AND Eﬁ(!’R!ESSI()N IN ESCHERICHIA COLI OF A GENFE
CODING FORmCOTI-1 : 1

Pham thl Tran Chau' | M.K, Reddy’, Dao thi Thuy', Hoang Thu Ifa', Le nguyen Dung’,
Laurent Chiche'.

'Cénter of Biotechnology, Viet nam National University, Ha noi, Viet nany Plant Molecular
Biology Lab., International Cemter for Genetie Engineering and Biotechnology, India; *Centre de
Biochimic Structurale, Faculle de Pharmacia, UMRS048-CNRS-INSERM-Universite  Montplier,
Frince Tel: B4-4-7680638: Fax:84-4-7680907; E-mail: chaupt@dvnu.cdu.yn

Montordica chochinchinensis (MCo) are very rich in'serine proteinase inhibitors.  Three
trypsin inhibitors namely, MCoTT-1,-11-T from I\/'_(‘n seeds higve been purified, characterized and
sequenced (Biochemistry 2000, 39: 5722) . The conformational structure of the major inhibitor
MCO TN was determined (Biochemistry 2001, 40:7973),

The gene coding for MCoTI-11 was programmed according 1o ils amino acid sequence.
Basing on the nucieotide sequence, four overlapping synthetic oligonucleotide primers were
designed. While designing the primers Ndel restriclion site was introduced on the 5 end and stop
codon and Yhol restriction site was iniroduced on the Yend of the proposed synthetic gene. The
synthetic gene was amplified by PCR, the PCR product showed a single band with a size around
H10 bp on 2% agarose gel or on 5% acrylamide gel. Afer treatment with Nefel and Xhol, it was
cloned into pTYBRI2 veetor, which had been treated with the same enzymes.  The recombinant
veclor wis expressed in K coli (BL-21 DE3) as o fusion protein, The optimal conditions for
expression ol the tarpet fusion protein were: induction by 0.5 mM PTG, after 16 hrs the cells were
harvested and lysed by sonication in Tris-11CY bufler containing EDTA. “The expression and
purification of the recombinant inhibitor polypeptide followed the instruction of IMPACT-CN
systemy, The expression recombinant product was i 55 kDa fusion of the intein tag to N-terminus of
a synthetic inhibitor. 1t was detected on 12.5% SDS-PAGE as a protein band of molecular weight
aronnd S8 kDa, while in uninduced sample this protein band was not ohserved.  The recombinant
uthibitor was purified o homogenceity “in a single step by using chitin beads column, the oMained
inhibitor showed’a single protein band on 18% SDS-PAGE with A% ol a bit higher than 3 kDa and
showing antitrypsin aclivily.
Giranted by the National Biotechnology Rescarch Project, Code number: KC-04-14

1
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Po-6.23
PURIFICATION OF A RECOMBINANT TRYDPSIN INIIBITOR CMTI-V

Dang Xuan Npghicm, Phan thi Ha, Nguyen Phaong Nam and Pham thi Tran Chau

¢enter Tor Biotechnology, Viet nam National University, Ha noi
Teb: 84-4-76806; Fax: 84-4-7680907; 1i-mail: chauptiEsyvnu.cdo,vn

CMTI-V is a small polypeptide with Mrof 7.161) kida, containing one disulfide bridge. In
1000, it was discovered to be an inhibitor ol trypsin and of Factor X1, However, (he content ol
CMTI-V in pumpkin seeds is rather Tow, so it is worlhwhile to study the gene encoding CMTI-V,
and 1o cloning and cxpress the gene in Foeoli. _ ; '

Previously, we Tave reparted the synthesis, cloning and expression of the gene coding lor
CMTI-V (VNU Jowrmal of Science - Natural Sciences T XX N3, 2004). The oplimal conditions Tor
expression of CM TV gene were: induction by 1M PTG for 6 frs al 37°C. The cells were lysed
by sonication on fce and centrifuged. The clarificd tysate showed one distinet trypsin inhibitor (1)
band on PAGE containing edestin substrate. However, there wvere many protein bands detected on
SDS- PAGE. In order to purify the tarpet recombinant inhibitor, different methods were tested,
such as: gel filiration on Sephadex G-50, Superdex 30, Superdex 75; fon exchange chromatography
on QAE-Sephidex A-25, SP-Sephadex C-25, and affinity chromatography. The efficiency of the
tested purification procedures was evaluated by determination of trypsin inhibitory activity, and by
PAGHE with and without proteinase substrate. The appropriate procedure chosen was as [ollows:
precipation by (N11,):80,, desalting on Sephadex G-25 column, and applying the pooled protein
fractions onto SP-Sephadex (=25, T fractions were collected and loaded on Trypsin ~ Sepharose
41, ‘ :

This work was pranied by the National Biolechnology Research Programme, Project Code N K-
-
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Hic powder was homogenised With extraction bolTer containingto mn Dris-TICH plISos 10 M
EDTAZ 100 i NaCl and 2% SDS. The estiact was géentiifuued at 12000 ipm Tor 20 min. The
supermatant wars collected amd freated by protease K o100 ag/ul) and extracted with equal volume of Clie
remove proteing sind other continminants. The miisture wasovortesed aml L‘t‘lllli“”;'.t‘i' Towr 260 min at 12000
. The appet phase was trmstered oo new tobe aod added with (00 volione oF 3N CHECOON and
tiee yolume of ehilled absolute ethimol. The Tube was incubated For ot Teast 3 houss at 2000 cenifnecd
At L4000 rpin Tor 20 mrinat 70 Then the DMA peller sas collected and swashed sith 700 cthanob The
abtained DNA pelter was dicaved in 11 butli .

- Phe v cene wos aanpdificd I POR pechiegec tSambiool co el CTORY Wadson of of 117

- Comstroction of the ovpreession vector for e gene {Sambaook of af L TURY Walsan ¢f of 1992

Weaver, 200)2).

The strategy Tor construction ol the expression sector wirs shown in Pigane T The expression vector
pE2E A KDy and PR product of v AT gene seeve digested swith Neo Uand Berd 1 T restriction
covime digested products were divated topether. Phe obtained expression vector Ter a-Al pene was

assiened as plT-o AL

thoall ]

s - Neol Berr 11
'_.-;".,\.npf l.'l;l\:i‘:"\.-l ‘~ L___.__._..-_
i ‘ t-Al pene I

plir2d 0o
i Sthebp sl :
3 Neo Wi 11

Neo Viam HI
TP DNA Livase

t-Al peny

e 1

T T T T
e Nen ]

I

Figue I Construction of the expression veetor Tor a-Al pene

1. RESULTS AND DISCUSSION
Isolativn and purilication of tntal DNA

Rl

Teta! genomic DNA was exteactied according to protocol as deseribed in o Materials and methods ™
Phe result of DNA isolition was cheched by clectrophanesis on O0.8% agarose pel (Fiame ) Figure

shossed that in fane 2 and 1 there were strong bands ol about 202 Lh However, the extract sl contained

RNA anil other commmbrnts, o wemove RNA Jtom total DNA extract, the ample was bented with



RNatse (25pgimlyad 37°0 dor- | oo, The resnlt DNA shown in lie 2 and 8 were complerels eliminare
ol RNA smearing. Thas, obtained wdal DNA was nitact, panve and qreditiod Tor e following expesiment

&)

Ieh !

Fiowe 20 Total genomic DNA Fignie 3 PCK prodact
Lane o DNACoaker thico RE G Hbed HEF L DNAY Fance T2 HW hpl adder
Lane 2. Total gennmic DNA ol brown comman bean: Lane 2: PUR product o ¢-Ad gene from
Fane 3 Total conomic DNA of brown common hean white contmon Do )

?\‘iﬂlnlrl RNA: T ame -1, Total venomie INA of while
common bean, Tane 50 Fotal cenomic BNA o white

comnren bean oawithopt RN A

Amplification of the gene coding for «-Al Trmm (otal DNA by PCR technigque,

The specilic primer pairs Torfec Al uene were designed and synthesized o amplify the gene coding lor -
Al from toial DNA of commmon hc_:lll {Mseolis vidveris), The pair ol primers was assivoed as AN AR

AlFE : SGLGOCUAT GOUTTCCTCCAA CHEAC Y

AR : S-GUGGAT CCT AGA GGA I TG 16 -8

‘i] wo restrictioh sies of Neo Fand Ham TH were Tocated at 3 ends of the Forward and rever( primer
pairs, respectively. This cocated the initial and terminal codans Tor the transhation.

PCR companents consisted ol todal renomic DNA as templve. T polyaerase, BulTer Tor .
INTI’s and specilic pair of primers. PCR was perfomed with thermocyele oF 93"C - S nin, (95"C - 1 qain,
S4"C- 1 min, 72°C - 80 seey s 30 times, 72°C - 10 min and hold at 4"C.

The PCR product was examined by electrophoresis on 0.8% swarose vel (Vignre 3 The cleclrophoresis
partierny shosved a strong single bamd. The size of AT gene PR produoct coincided swith the predicted
vitlue of ¢-Al gene (abont 0.7 Lb). This Hlostrated that Al gene have been specilically amplificd.

tnsertion of w-AT pene into eapression yvector pli 21

To express the vo N gene in &7 coli BE2TDE30 the studicd pene peeded 1o be intraduced e
downstrennt o the TT promoter i plasmid vector plT2Ed (Vigare 1) The obtained PR product was
frested with two restriction enzyimes Neo Dand Bos T AL the same time. the expression vector wi also
cul by the smme restriction enzymes: (he samples swere incabated with RE-at 37°C for T hour: The enzy e
digested products were Hgated together overninghi at 110 i the peesent of -0 DNA lrgase. The product
of ligation was introduced into competent £ colfi DEHSocand the cesolt anstovomants was spreinded oa the
L3 agar plate containing Amp (100 ug/od) and icolated w0 370 overnight. There were 15 colonies
pronvn up oo the LI aear plates o orded o confinm (lie possitive colonies teontaining recombinant
veelors), eacht colony swas grovwn b 2l L overnight then plsnid DNA was isolated according o the

incthod of alkadi lvsis The vesult ol dsolation shoseed o the die -1
iR

o 29



Fieme 50 Cheching DNA plasiid by treated with RE
and anplitiod by PR,

Pame 10T Ry DINA Badder: Fave 20 PCR prodiet hom

cenemic - DNAD Tane 300 pETY R Lane L

recombimt pET2Td veetor (pETAD Trom clone 2

Lave S0 pETAL freated soith Bamy T and Neol: e

O, POR prococt broncrecombinant pE T2 d veetor,

Fiowie 4 Vhe electrophoresis pattcin of
plasmid DNA fsolited Trom 12 colonics

ane bopliT20d .
s 20305 00 To8 e T phasiad
NNA of different colonies.

The sesuli of clectephoresis, it could he noted that all Tanes showed two major bands of swhich the
lower bamnd was stronger Thus, the obtained plasimid DNA was essentinl supereoil and guite fntact, The
wigration ol the plasmid DNA i boes 200050609 and T seere shewdr than in the control Tane 1 Wihile
the phomid DINA i Bnes 103070 80 nd 10 e st the saome wigrant specd. Hhe plaisnrnid DRA of elones, 2.
A5 609 amd T were rper than those of the conirol samples (ph 1200y Thos, these oy be e
combinamt plasmids (contained o-Al vene) oo conlinm that these plismid DNA were freated with

resttiction enzymes and appliticd by PCR.
Cheching the pasitive clanes by PO and cotting with resteiction enspmes

I0the plasmid DN were recombinants, o hands of 540 kDb and 127 Kb should be showed on the
agarose peb alter the recombinapts were treated with restriction cozymes Ram Y and Neo 1 the 0.7
kb Fiapment was the vene coding Tor «-A When these clones wore checked by PCRCwith the pair of
primers ANMYATIC will be o the present oF 0.7 kb band, The aesult ol e treatinents ol ihe
recombitiants with restriction enzyvime and POR was shown on Pigure S0 Clone 2 was confirmed to be

possitive. Tor further confirmation, clones 2 was exinmined by POl primer pairs AZATR and
checking PCR products oo agarose 0.8%0 The PR product showed o band of 0.7 1. This coincided

wilh our prediction. We could sav the recombinant vector (pET21d 1 a-AL have been completely

cloned. These recombinant vector was used Tor tamslorming into Foocoli BE2TEDT3) o the et
experiment. i ' . o

Teansformation of recombinant vector pl1-w-Alinto £ coli BL2HHEY)

Recombinant vector pl7F-o AT was dntreduced into competent Lo colio BE2TDES) and

translormants were spreaded on the LI apar plate containing Amp (100 up/mby and fncubated

- i, . . . - . .
overnight at 37°C. There were many single colonies grown npoon the L agar plate. Five single

1
=

colories were selected o isolate plasmid DMAC Hhie plasimid DNA ot five selected clones were Tineer
than those of the control sample pEA 2T (e Dy and migrated ot the same position as original
recombinant plastid oF ianre 60 Bme 7Y Therefore, Teould be confinmed that these selected colonices

catricd reconthinant plismids.

-
e

2313
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TSR
Fizvre 60 The k"!"'““f‘[“"}"'i“ pattern of Ficnre 7o hecking Py plasmid Dy treated vty
plasiid DI Swolated Trom difterent RIFpNeo |t Bam 11,
colagnes o/ cofi B2 Pane 1o pd T2 0l
Lanc bopl 20 _ Pane 20 300 50 o0 plasmid DNA ham ive clones
bane 20 3 00 5 o0 phismid DRA Dom froatel with 1T

Lane 72 POR prodock ionn genomic DA with prinet

different colonies,
(s NTE AT

Pame 70 onteinal 1ecoanbinant plaanid
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Center for Agriculturat Sciences, Ibaraki

15:00 OP22 : Trypsin Inhibilors (Tis) from Momordica cochinchinensis seeds
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Trypsin Inhibitors (TIs) from Momordica cochinchinensis

Seeds
Pham thi Tran Chau* ', Le nguyen Dung?, Laurent Chiche®
"Wietnam National University, Hanoi, Vietnam,

2CNRS - INSERM. Universite' Montpellier |

- Momordica cochinchinensis (MCo) belonging to Cucurbitaceae family.

MCo seeds were found to be the TIs-richest source.
In this report a summary of our study on TIs from MCo seeds will be
presented

D

2)

3)

4)

Qualitative and quantltattve change inHs during seed formation: Using
PAGE contammg casein showed that TI bands could be delected in
seeds at day 25" after flowering (aff.). The major TI(s) of the lowest Mr
in the mature seeds were also existed in the 25" day seeds. Trypsin
inhibitor activity (TIA? per dry substances of the seeds was strongly
increased to day 70-80" aff. , then slowly changed. :
Molecular structure of MCoTIs: three Tls from the dormant seeds of
MCo were sequenced namely MCoTI-I, -II and -I1I. The first two Tls
confain 34 amino acid residues with 3 disulfide bridges, cyclic
polypeptide backbone. They are the I® known macrocylic squash Tls.
forming a new family for cyclic “knottins”. MCoTI-III is the minor
inhibitor, containing 30 amino acid residues with Mr of 3379.6 and
possesses  a linear backbone with a blocked N-terminus.

In the 25" day seed extract there exist the TIA peaks fractionated on
MonoS column corresponding to the MCoTI-II and -l of the mature
seeds. However in 25" day seeds the T[A peak corresponding to
MCoTI-111 is the major one.,

The crude preparation of MCoTls (Momosertatin) inhibits the growth
and development of S litura and P xylostela 2" and 3" instar larvae.
Momosertatin (Mo) also inhibits the growth of various G and

G’ bacteria, including those isolated from burn wound pus.

Using Mo to treat an artificial inflammated burn wound made on
rabbits, obtained a good effect.

Co-authors: Jean-Francois Hernandez, Annie Heitz, Jean gagnon, Jean-pier-
Andrieu, Thai T. H, Mat N. T, Ha P.T, Uyen N.QQ, Quang L. T, Tan T.(),

| Viet H.T, Pha T.D, Tuan__P./\, CuL.T.



TRUGNG DAI HOC BACH KHOA HA NOI
VIEN CONG NGHE SINH HOC - CONG NGHE THUC PHAM

BO MON CONG NGHE THYC PHAM - CONG NGHE SAU THU HOACH

DO AN TOT NGHIEP

DE TAL

CTHIET KE VECTOR BIEU HIEN CHAT KIM HAM o-AMYLAZA
TUDAU CO VE (PHIASEOLUS VULGARIS) DI SUDUNG
TRONG BAO QUAN SAU THU HOACH

Sinh vién :  Pham Ai Nhi
Lép: Luong thuc thuc phdm k41
Cén bd hudng dén: -

PGS.15. Bdng Thi Thu

TS. Néng Van Hai

TS. Nguyén Thi Xuén S&m

Hd nédi, 5 - 2001
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TRUONG DAI HOC BACH KHOA HA NOI
VIEN CONG NGHE SINH HOC-CONG NGHE THUC PHAM
BO MON HOA SINH-SINH HOC PHAN TU '

PHAM MINH THU

PO AN TOT NGHIEP

Pé tii:

' BIEU HIEN GEN MA HOA PROTEIN BAT HOAT RIBOSOM

CUA CAY MUGP PANG G VI KHUAN Escherichia coli -

NGANH CONG NGHE SINH HOC

Ngueoi hieomg dan:
TS. Nong Van Hai
PGS.TS. Dang Thi Thu
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TAO CHUNG VI KIHUAN AGROBACTERIUM TUMEFACIENS MANG
GEN MA 110A PROTEIN BAT HOAT RIBOSOME (RIP) TUCAY MUGD f)z‘\No
(MOMORDICA CIIARANTIA L) BE CHUYEN VAO CAY TRONG

PHAN I: TONG QUAN TAI LIEU - - o
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Toi xin chdn thanh bay 16 long biét on sdu sdc t6i TS. Phan Van Chi, Phé
vién truong, Triong Phong Hoa sinh protein - Vién Céng nghé Sinh hoc va PGS. TS.
Ddng Thi Thu Pho vién tridng - Vién Céng nghé Sinh hoc va Thuc phdm - Tritong
Dai hoc Bdch khoa Ha Noi, dd tdn tinh diu ddt, gitip dé 161 trong suét qud trinh hoc

tdp va nghién citu.

Trong thoi gian hoc 1dp va nghién citu, 16i dd@ nhdn ditge si hidng dan, chi
bdo tdn tinh ciia CN.Ddng Thanh Nam va tdp thé cdn bo nghién ciw Phong Héa
sinh protein - Vién Céng nghé Sinh hoc, ciing cdc thdy cé gido trong Vién Céng
nghé Sinh hoc va Thite phdm - Truong Dai hoc Bdch khoa Ha N¢i, t6i xin chdn

thanh cam on nhitng su gitip d& quy bdu do.

Cudi cing. t6i xin bay 10 Iof cam on dén ban bé, ngudi than va dong nghiép
dad luén dong vién, gép y cho t6i trong sudt thoi gian hoc tdp va hoadn thanh ludn

vdan,

Ha Néi, thang 10 nam 2003

Tdc gid

Trinh Tdt Cwimg
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T6i xin bay 10 long bigt on sau séc 161 PGS. TS. Néng Van Hdi,
Vién Céng nghé Sinh hoc - Vién Khoa hoc va Cong nghé Viét Nam va
PGS. 1S. PAng Thj Thu, Phong Hod Sinh va Sinh hoc Phan U - Vién
C6ng nghé Sinh hoc vé Céng nghé Thuc phdm - Trudng Dai hoc Bach
khoa Ha Noi da tan tinh hudng dén va diu dét toi trong quad frinh
hodn thanh ban dé anndy.

T&i xin chdn thanh cam on GS. TSKH. Pham Thi Tran Chau -
Trung tdm Céng nghé Sinh hoc, Dai hoc Qudc gia Ha Noi, dong thdi
I& Chu nhiém Dé tai cdp Nhéa nudc KC. 04-14 da tao diéu kién cho toi
thuc hién khoa ludan trong khudn khd cla Dé 1ai.

Tol xin tréan frong cam on cac anh chi trong Phong Cong
nghé ADN Ung dung - Vién Cong nghé Sinh hoc - Vién Khoa hoc va
Coéng nghé Viét Nam, dgc biét I1a TS, L& Thi Thu Hién da tan finh gidp
dd 16i rdt nhiéu trong ly thuyét cling nhu thuc nghigm.

T6i cling chén thdnh cdm on gia dinh, cdc théy ¢b, cde ban
dd ddng vién, Ung ho tdi nhiét tinh trong thdi gian hoc tap va nghién
clu vua qua.

Ha N&i, thang 5 ndm 2005

Ddo Minh Chau
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Ethidium Bromide

Ethylene Diamine Tetraacetic Acid
Tris-acetate EDTA

Lusia and Bertani medium
Yeast Extract + Peptone
Sodium Dodecyl Sulphate
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