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BAI TOM TAT

Céc nghién cttu trude day cua ching toi dd phat hién duoc cdc nguon thue vat giau
céc protein (¢ ché proteinaz (PPI), protein Urc ch&€ a - amilaz (o - Al), protein bat hoat
riboxom (RIP). Chiing t6i di nghién cu tinh chat, kha nang tng dung thuc t€ cla céc
chat nay. Két qua cho thdy MCoTI-1I tach tir hat gac (Mr=3,48kD), CMTI-V ctia hat bi do
(Mr=7,1kD), c-Al clia hat dau cove (Mr ~18kD), RIP clia qua mudp ding (Mr~30kD) cé
tiém nang tng dung 16n dé lam thudc chifa bénh, trir sau hai. Cong trinh nay nham su
dung cong nghé ADN tdi t6 hop d€ tao cdc ching vi khuén ¢6 kha nang tong hop céc chat
di néu 1am co s& dé c6 thé lén men san xuat ching véi luong I6n. Mat khéc, thiét ké cdc
vecto phuc vu chuyén céc gen, tao cc chiing Agrobacterium thich hgp dé chuyén gen vao
cay trong.

Két qud nghién ciru cua dé tai:

1. Da tach ADN genom ctia gic, bi 4o, mudp dang, dau cove, c6 do sach dat yéu cdu

(ODy/OD5y = 1.85-1.9).

2. Pa téng hop hoac phan lap duge 4 gen: 2 gen md hod PPI 1a gen MCoTI-1I, gen
CMTI-V; mdt gen ma hod a-Al, mot gen ma hod RIP, cdc gen ¢6 cdc trung tam nhin
biét cua cic enzim gi6i han da dugc luya chon. Nhan ban cdc gen bing k§ thuat PCR
kiém tra kich thuéc trén gel agaroz, cdc gen c6 kich thudc ding theo tinh todn li
thuyét, theo thir tr tuong tng vao khoang [10bp; 230bp; 700bp; 800bp, c6 do dong
nhat dién di (cho | bang). Da xdc dinh trinh tv nucleotit cua cic gen nay 1a ding.

3. Da lua chon céac vecto thich hop, xir li v6i cic enzim giGi han tuong thich, gin véi
cdc protein dich tao cdc vecto ti t6 hgp. Bén vecto thi t6 hop duge thiét ké duoge bién
nap vao vi khudn E.coli BL21 dé biéu hién cic protein dich. D6i MCoTI-I! sir dung
vecta pTYBI2, céc enzim Ndel, Xhol: gen CMTI-V: vecto pET14b. cdc enzim Ndel.
BamHI; véi oo - Al va RIP: vecto pET21d (+), cdc enzim Ncol, BamHI. Cic vi khuan
tdi t6 hgp du@c ki hiéu la: PI-17 mang gen MCoTI-1I; BL2/-TI mang gen CMTI-V;
BL2!-0Al mang gen a-Al; BL2/-RIP mang gen RIP.

Trude khi ti€n hanh nuoi biéu hién da kiém tra két qua bién nap bang cich tich
plasmit cta cic vi khudn nay, cit bng cc enzim gi6i han tuong tng, dién di trén agaroz,
st dung k¥ thuat PCR vdi cdc cap méi tuong thich dé nhan ban gen dich, dién di trén gel
agaroz, PAG, kiém tra trinh ty nucleotit ciia cdc gen dich. Céc két qua cho thdy d3 bién

nap thanh céng.



4. Pa xay dung 4 qui trinh (vuot ké hoach I qui trinh) thich hop dé nu6i cic vi khuan
tai t6 hop:

Di lwa chon duge cde diéu kién thich hop (vé nhiét do, nong d6 ampixilin, nong do
ché't cam ng, thoi gian nuéi v.v...) dé nuéi cic vi khudn tdi 16 hop bi€u hién gen dich.
Dé&i vai tat ca 4 vi khudn tdi t6 hop déu nuoi trong méi trudng LB pH 7.0, sau khi thém
dung dich huyén phit vi khudn vio, lic hodc khudy (trong ndi 1én men) 220 vong/phut,
thém chét cam tmg IPTG va nudi tiép. Tuy nhién diéu kién nu6i mdi vi khuan c6 nhing

khéc nhau nhu di ghi trong bang sau:

Vikhuintaitohop ~ Néngdo | NéngdoIPTG ~ Thdigian  Nhiétdo

- ampixilin = trongmoi | nuoisaukhi  nu6i ("C)

; _ (ug/mh | wndmg (mM) | +IPTG(gi¥)
PI-17(mang gen MCoTI-II) . 100 0.5 | 16 15
'BL2!-TI (mang gen CMTI-V) 200 1.0 06 37
'BL21- GAl (mang genwAD) | 100 | o043

'BL21-RIP (mang genRIP) = 50 0.7 Y 37

5. Thu protein tai té hop ¢ dang s¢ ché, tinh sach: Thu t€ bao vi khudn béang céch li
tam & 4°C, 8¢ do 5000-6000 vong/phiit, phd v& mang t& bao bing siéu am, nhung déi
v6i méi loai vi khudn c6 nhitg sai khdc nhu " thinh phdn dung dich dé hoa t€
bao trude khi phd v& bang siéu am.

+ PI-17 va BL21-TI: sau khi li tam thu t&€ bao con tién hanh rira nhanh t€ bao bang cach li
tam trong dung dich dém TE, giit & -20"C trude khi x{r li bang siéu am trong dung
dich dém TE.

+ BL21 -aAl: tron t€ bao trong dung dich dém STET, thém lizozim (1pg/ml) xirti & 30°C
trong 30 phiit réi maéi XU 1 bang siéu am.

+ BL2]-RIP: t€ bao tron trong dung dich dém Tris-HCI 50mM pH 7.0 ¢6 EDTA 20mM.
0.01% Triton va lizozim 0,3 ug/ml.

Sau khi xir li bang siéu am, li tam & 10000-12000 vong/phit & 4'C, thu dich noi
trong, gilt & dang 10ng, ¢6 dac hoac dong kho. Kiém tra sian pham biéu hién bang phuong
phdp PAGE cua dich chiét t& bao vi khuan nudi ¢é IPTG va khong ¢é IPTG (d6i chimg).
ba phat hién duogc su sai khac 6 rét vé pho dién di, trong d6 c¢6 mot bang protein chiém i
1é 16n hon han so véi mau d&i ching, dé6 1a céc protein duoc biéu hién bdi céc gen dich da

dua vao vi khudn tai té hop. Cu thé:



+ PI-17: bang protein c6 Mr khoang 58 kD, 1a dang dung hop cia ReMCoTI-1I (Mr hon
3,4 kD) véi protein intein-tag véi Mr =55kD. Bang nay chiém dén.50% téng protein.

+ BL21-TI: bang protein c6 kich thudc khoang 7kD (ding véi kich thudc cta CMTI-V),
chiém khoang 15% tdng protein.

+ BL21-aAL bang protein cé kich thudc 18kD (béng kich thudce cha oAl tir ddu co ve).

+ BL21-RIP: bing protein v&i Mr bang 30kD (bang Mr clia RIP tir mudp dang).

6. Da thiét 1ap 4 qui trinh tinh sach (vuot k& hoach 1 qui trinh) 4 protein tdi 16 hop la

ReMCoTI-1I, ReCMTI-V, Rea-Al, Re RIP. Cu thé nhu sau:

6.1. Qui trinh tinh sach ReMCoTI-II: sir dung phuong phdp sac ki 4i luc véi cot
chitin, khi c6 chat khir DTT, git & 4°C trong 40 gid protein dung hgp 58kD tu cét, giai
phéng ReMCoTI-II. Rit ReMCoTI-II, déng kho, loai mudi, dong kho thu duge san pham
chi cho 1 bang protein véi kich thudc khoang 3kD khi dién di trén PAG.

6.2. Qui trinh tinh sach ReCMTI-V: Ché pham tho (dich chiét 1€ bao) dugc diéu
chinh dén pH 4.5 dé loai protein tap, li tam thu dich trong, loai m3u bing DEAE xenluloz,
tinh sach qua cot HiTrap Q, phan hap phu bén_g dung dich Tris-HC1 0.015M véi céc nong
d6 NaCl khic nhau. ReCMTI-V dugc rit xudng & néng dé NaCl 0.1M.

6.3. Qui trinh tinh sach Rea-Al: Két tha bang (NH,),SO, bdo hoa lam lanh trong
nudc da 4 gid, li tam thu két tha, hoa tan trong nudc, tham tich trong nudc 36 gity § 4°C,
ti€p theo thadm tich trong dung dich dém photphat 20mM pH 6.7 trong hon 12 gid & 4°C,
sac ki qua cot DEAE-xenluloz, phan hap phu bing dung dich dém trén véi gradient néng
do NaCl. Rea-Al duge rit xudng 6 ndéng do NaCl 0,6M.

6.4. Qui trinh tinh sach RIP: Sac ki qua cot CM-Sepharoz trén hé théng FPLC, phan
hdp phu bing dung dich dém Tris-HCl 50mM pH 7.2 véi gradient néng do NaCl tir 0.0M-
0.4M. ReRIP duge it & ndng d6 mudi 0.4M. Kiém tra do sach clia céc protein tdi té hop
bing phuong phip PAGE, MALDI-TOF MS.

Téng luong 4 protein tdi to hop thu duoc la 4 gam.

7. Thir hoat tinh va ing dung ciia 4 protein tai td hop:

7.1. Hoat tinh cia ReMCoTI-1I: sir dung phuong phap khuéch tdn trén dia thach c6
chita co chit edestin, két qua cho thdy MCOTI-I e ché tripxin va tc ché proteinaz cia
sau khoang. Do d6 gen nay duoc nghién citu tiép dé phuc vu chuyén gen vao thuc vat.

7.2. Hoat tinh cia ReCMTI-V: ReCMTI-V khéng chi ¢4 hoat tinh e ché tripxin ma
con ¢6 tdc dung e ché dudng dong mdu ndi sinh (két qua thir nghiém clia Khoa Pong-

Cam madu, Vién Huyét hoc truyén méau Trung wong).



7.3. Hoat tinh cia Rea-Al: cé kha nang diét dugc mot ngd (Sitophilus zeamavs),
mot dau (Callosobruchus chinenis).
7.4. Hoat tinh clia ReRIP: ¢6 kha nang c ché manh su sinh trudng ctia vi khuan (B.

subtilis, P. putida) va ndm mdc (A. flavus, A. parasiticus).
8. Thiét ké cac vecto phuc vu viéc chuyén gen vao cay trong

8.1. Dd thi€t ké duogc Ti-plasmit ti 16 hgp pCAMBIA1300 mang gen MCoTI-11 dudi su
diéu khién clia doan khéi dong 35S 2X enhancer; Ti-plasmit tai 16 hgp pCAMBIA 1301 mang
gen md hod a-Al ; Pa thiét k€ 2 vecto trung gian th¢ h¢ mdéi pCAMBIA 1300 va pNOV2819
mang t6 hop adaptor vi doan khéi dong CaMV35S+doan két thic NOS, dd ghép thanh cong gen
mi hod RIP vao vecto trung gian.

8.2. Di tao dugc cdc chiing Agrobacterium tumefaciens tai 16 hgp chita cdc Ti-plasmit tai
t6 hgp mang gen dich phuc vu cho viéc chuyén gen vio cay tréng. Cu thé:

- 2 ching EHA105 14 pCTI-5 va pCTI-6 chita Ti-plasmit t4i t& hop mang gen TI-I1.

- 2 ching pCHAG6 va pCHA7 chita Ti-plasmit t4i t6 hop mang gen a-Al

- 2 ching EHA105 va LBA4404 chifa Ti-plasmit tdi t6 hgp mang gen RIP.

Tom lai, dé tai dd hoan thanh tdt cd néi dung, yéu cdu khoa hoc, sdn phdm dd ddng ky.
Vuot ké hoach 1 PPI tdi t hop.
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LOI MG DAU

Nhiéu nghién cu cta nudc ngoai cling nhu cdc nghién ctiu truée day cua ching
161 cho thdy cac protein e ché proteinaz (PP1), protein tc ché a-amilaz (o-Al) ciing nhu
protein bat hoat riboxom (RIP) tdch tir thuc vat ¢6 ti€ém nang Ung dung I6n trong trong
néng nghiép va y duce,

Mic di d3 tim duge céc ngudn thuc vat gidu cdc chit nay va cling da st dung
chiing 1am nguyén liéu dé san xudt cic chit di néu nhung trong thuc t&€ ciing ¢ nhing
kho khan: chu ky song cua thuc vat dai, viéc khai thdc phu thuéc vao mua vu, ham lugng
khong én dinh v.v... Vi vay bén canh viéc khai thic ngudn nguyén Liéu ty nhién cin tién
hanh nghién ctru sn xuit protein bing con dudng tdi t6 hop nham khic phuc duge cic
diém yéu dd néu.

Dé tai nay nham sir dung cdc ky thuat sinh hoc phan tlr hién dai thiét lap va hoan
thién mot s6 qui trinh san xudt mot sé vi khudn ti 14 hop cé kha nang ting dung lén trong
nong nghiép va y dugc.

Pé dat duoc muc tiéu nay ching t6i di ti€n hanh téng hop hoac phan lap cic gen
ma hod cho céc protein dich: MCoTI-II cia hat gac, CMTI-V cla hat bi do, a-Al cia dau
c6 ve, RIP clia mudp ding; thiét k€ cic vecto mang.céc gen nay va bién nap vao vi khuin
E. coli dé tao cdc vi khudn tai t8 hop 6 kha nang sinh téng hop céc protein dich; nghién
cttu cdc diéu kién thich hop dé nudi cay cdc vi khudn tdi t6 hop; xay dung qui trinh tich
va tinh sach céc protein tai t6 hop dé ti€n hanh (ing dung thir.

Mat khdc, déi véi cdc protein c¢6 kha nang diét con tring. tién hanh thist ké cac

vecto phuc vu cho chuyén gen vao cay tréng.



THONG TIN CHUNG VE DE TAI

1. Tén dé tai: Nghién citu cong nghé sdn xudt protein tdi té hop, protein bdt hoat
riboxom cé gid tri su dung trong y duoc va nong nghiép.

2. Md s¢: KC-04-14
3. Thoi gian thuc hién : 36 thang (T thang 10/2001 dén thang 10/2004)
4. Cdp quan ly: Nha nudc.
5. Kinh phi: Téng s6 = 2.200.000.000 VND
Trong dé, tir Ngan sach SNKH: 2.100.000.000
6. Thuéc Chuong trinkh: “Nghién ciru khoa hoc va phat trién Cong nghé Sinh hoc”
7. Chit nhiém dé 1ai:
Ho vatén: Pham Thi Tran Chau
Hoc ham/hoc vi: Gido su, Tién s1 Khoa hoc

Pién thoai: 7.680.638 (CQ) /[ 8.543.905 (NR)
E-mail: chauptt@vnu.edu.vn ;  ptiranchaw@ yahoo.com

bia chi co quan: Trung tam Céng ngh¢ Sinh hoc, Pai hoc Quéc gia Ha ndi
144 Dudng Xuan Thuy, Cau gidy, Ha noi

Dia chi nha riéng: S6 17, ngd Bach Lién (ngd 126), dudng Khuat Duy Tién, Nhan
chinh, Thanh Xuan, Ha noi.
8. Co quan chut tri dé 1ai:
Ten t6 chitc KH&CN: Trung tam Céng nghé Sinh hoc, Dai hoc Quéc gia Ha noi
bién thoai: 7.680.907 . Fax: 7.680.907
E-mail: biotechttk@hn.van.vn
Dia chi: Nha E2-144 Dudng Xuan Thuy, Cau Gidy, Ha noi

9. Muc tiéu cua dé tai:

Thiét 1ap va hoan thién mot s6 qui trinh san xudt mot s& protein tdi 1§ hop c6 kha
ning img dung I6n trong néng nghiép va y duoc.
10. Noi dung nghién ciu

* Phan lap va doc trinh tu nucleotit ciia cac gen TI, xAl, RIP:

- Thu thap mau cay c6 chifa gen ma hod TI, RIP (cdc cay ho bau bi nhu: Cucurbita
maxima, Momordica cochinchinensis...) va o-Al (mot s6 loai dau ¢é ve: Phaseolus
vidgarisy.

- Tach chiét va tinh sach ADN tlr cic mau thuc vat rén.

- Thiét ke trinh tu cdc cap mai thich hop cta cdc gen T1, «-Al, RIP.

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



- Kiém tra cic gen phan lap duoc bing cdch dﬁhg enzim gidi han dé ciit va doc trinh
tr nucleotit cua gen.

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

- Chon céc vectd thich hop.

- Bién nap gen vao E. coli hodc ndm men

- X4c dinh su biéu hién gen tai t6 hop trong t€ bao £. coli hoac ndim men.

* T6i uu hoa diéu kién nuéi cay vi khudn mang gen protein tai to hop:

- Lua chon diéu kién nudi cdy (moi trudng, nhiét do, pH....).

- T6i uu hod diéu kién nuéi cdy thu san pham.

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

- Tham dd diéu kién tdch protein téi t6 hop tir E.coli hodc ndm men di dugc biéu
hién gen.

- Tinh sach protein tai t8 hop qua cc buéc sac ky: loc gel, trao ddi ion, 4i luc,...
Chon diéu kién va xay dung quy trinh tinh sach thich hop it nhat 3 protein tdi 6
hop T1, a-Al RIP

- Danh gid do tinh sach cla san pham protein tdi t6 hop thu duge bing phuong phép
dién di phéat hién truc ti€p cic bang TI, a-Al, RIP trén gel poliacrilamit, dién di
protein.

- Kiém tra hoat tinh ciia protein tai t6 hop thu ducc.

* Thir nghiém & quy mo phong thi nghiém:

- Thir téc dung ctia cdc ché pham protein tdi t8 hop (TI, a-Al, RIP) trir cic loai sau
rau (sau xanh, sau to, sdu khoang...) va cic loai cén triing ¢6 hai khdc. Danh gid

" hiéu qua trir sau clia ché pham nay. |

- Thir tdc dung khdng khudn ciia TT va RIP.

- Thir téc dung cOa TI (c ché mot s& yéu t6 dong mau cé vai trd trong diéu tri bénh
thrombosis. |

- Tham dd céc tng dung khac trong y hoc.

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

- C6 cdc chiing Agrobacterium thich hop dé chuyén gen vao cay tréng.



11. Dang két qua du kién cia dé tai

I 11 I11
Mau (model, maket) Quy trinh cong nghé X So do X
Sdn phdm X Phuong phdp X Bdng s6 liéu X
Vit liéu. X Tiéu chuan Bdo cao phan tich
Thiét bi, mdy méc Quy pham Tai liéu du bdo X

Day chuyén cong nghé X

D¢ 4n, qui hoach trién khai

Gidng cay tréng

Luén ching kinh t&-ky thuat,
nghién ctu kha thi

Gidng gia stc

Chuong trinh mdy tinh

Khdc (cdc bai bdo, dao tao
NCS,SV,..) X

12. Bdng thong ké két qud doi chiéu voi ngi dung da ddng ky

12.1. Yéu cdu khoa hoc doi voi sdn phém tao ra (dang két qua I va Il)

S6TT ba dang ky
Tén san phdm va| Don | Miic s& luong va Két qua da dat duoc
chi tieu chat| vido | chatlugng cdn
lugng chu yéu dat ctia ca d¢é tai
(1) (2) (3) 4 &)
12.1.1 | VAT LIEU
-Gentditbhop | Gen |3 gen tdi td hop |4 gen tii t6 hop ¢6 hoat huc dn
c6 hoat lvc &n!dinh: gen md hoé MCoTI-II, gen
dinh md hod CMTI-V, gen md hod o
Al, gen md hod RIP.
- Sinh khé1 VSV | Kg |3-4kg 3 kg (di st dung cho cdc budc tao
tai té hop ché pham)
- Ché phim| Kg |0,5-lkg 0,5 kg: ReMCoTI-Il, ReCMTI-V,
protein tdi 6 Rea-Al ReRIP.
hop k¥ thuat
- Ch&¢ phim | Gam | 1-5 gam, c6 do | 4g protein ti t& hop
protein tinh sach dong nhat dién ReMCoTI-11: 0,2g
di ReCMTI-V: 0.8g
. Rea-Al: lg
ReRI[P: 2g
- Thi€t k& cdc| Ching |Cé cdc ching |- D3 thiét k& duge cic vecto trung
vecto phuc vu Agrobacterium | gian dé chuyén gen vio cay trong
cho chuyén gen thich hop dé|- Di tao dugc «cdc ching |
vao cay tréng chuyén gen vao | Agrobacterium mang gen MCoTI-
cy tréng 11, gen a-Al, gen RIP dé phuc vu
L chuyén gen vao cay tréng.
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(1) 2) L ® 4) (5) L

12.1.2. | QUY TRINH .

- Qui trinh thich | S8 qui | 3 qui trinh biéu | 4 qui trinh: l
hop nuoi cdy |trinh | hién protein tai |- PI-17 biéu hién ReMCoTI-II: '

E.coli t4i t6 hop t6 hop chiém | amp: 100pg/ml ; IPTG: 0,5mM: 16 |

‘ 30% protein | gidy & 15'C. "
téng s - BL21-TI biéu hién ReCMTI-V:

amp: 200pg/mi ; IPTG: imM ; 6%

gio & 37'C. |

- BL21-cAl biéu hién Rea-Al|

amp: 100pg/ml ; IPTG: 1mM ; 4E

giy & 37°C. |

- BL2L-RIP biéu hién ReRIP:

amp: 50pg/ml, IPTG: 0.7mM, 4 gi&s !

§37C '

* Vuogt mitc dang ky I qui trinh |

- Qui trinh sdn { 86 qui { 3 qui trinh sén | 4 qui trinh san xudt & qui mé PTN I

xudt protein tdi|trinh | xudt & qui mo j

t6 hop PIN * Vuot mitc dang ky 1 qui trinh |

|

: : : q — —

- Qui trinh sir| 836 qui |3 qui trinh sir| 3 qui trinh sit dung 6n dinh: !

dung ché phdm | trinh | dung én dinh - Tic dung cia ReCMTL-V dén

qua trinh dong mau |

- Tdc dyng cua Rea-Al dén con |

tring, 8u tring (mot duc hat, bo |

cdnh cing, bo cdnh vay) trén ngo,

dau.

- Tac dung clia ReRIP trén cic déi

trong mot gao, vi khudn (Bacillus |

subtilis, P. putida) va nim méc (A. |

flavus, A parasiticus) I

|

12.1.3. |- Phuong phdp| S6 |3 phuong phdp | 4 phuong phap dé thu nhan 4 ché |

tinh sach protein |phuong | thich hgp dé thu | phdm k§ thuat va ché pham tinh |

t4i t6 hop phdp |nhan  protein { sach: ReMCoTI-ll, ReCMTI-V.

unh sach cé do | Rea-Al ReRIP. |

déng nhit dién | * Vgt mirc ding ky I qui trinh !

di ?
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12.2. Yéu cdu khoa hoc déi véi sdn phdm tao ra (dang két qua 111}

ba dang ky
S5 TT | Tén san pham | Pon vido | Miic s6 lugng va Két qua da dat duge
va chi tieu chat chét luong cédn dat |
luong chi yéu !
12.2.1 Céc bai bao Bai 5 ¢ong trinh cong | - 7 bai bdo cong bo trén |
b6 trén cac Tap | tap chi Khoa hoc trong nudc
chi KH trong nuéc | - 4 béo cdo & HNQT (vuot |
va quéc t& (QT) | dang ky) |
12.2.2 Pao tao 10 ctr nhan, - 6 Clr nhan
3 thac s¥ - 3 Thac si (1 chua bao vé)
12.2.3 So dé 20 so dd qui trinh tao san
phidm protein tdi 6 haop,
tach chiét ADN, tach chiét
protein, thit hoat tinh.
122.4 Bang s¢ liéu 9 bang s6 liéu, 60 hinh

minh hoa vé nghién ciu,
san xudt cdc protein tdi 1o
hop PPL, o-AlL RIP. |

13. Tinh hinh sit dung kinh phi

T Noi dung chi Téng v6n ddu tu (triéu déng)
1- 114 | Thue khoan chuyén mén 6800 |
2- 119 | Nguyén vat liéu, hoa chat, dung cu, tai liéu 907.5 |
3-109 | bién nudc, xang ddu 120,5 .
4- 145 | Thiét bi 100,0
5- 117 | Xay dung, sira chita nho 35,0
6- 113 | Cong tac phi 21,6
7-134 | Quanly cosd 30,0 ;
8- 112 | Nghiém thu, héi nghi, hoi thao 27,0 ;
9-110 | Vin phong phim 13,0
10- 111 | Phim anh, thong tin lién lac 154
11- 116 | Poan vao 30,0
12- 115 | Doanra 1200 .
Tong 2100
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CHUONG 1. TONG QUAN TINH HINH NGHIEN CUU TRONG
VA NGOAINUGC
1.1. Ngoai nudc

Phén 16n cac protein c¢6 hoat tinh sinh hoc ding trong y duge, cong nghiép, nong
nghiép v.v... dugc tich tir cic ngudn nguyén liéu ty nhién gidu cdc chat nay. Mot s6 kho
khan thudng gap 1a khé chi dong vé nguyén liéu do chu k¥ séng dai, phu thude vao mia
vu (thuc vat), mot s6 truong hop gia thanh khé cao. Vi du mot s0 protein tc ché proteinaz
(PPI) thudng dung trong y duge nhir o -antitripxin (diéu tri bénh tran khi) tich tor huyét
twong ngudi, | mg gid 20,9 - 34 USD ; antitrombin III tir huyét tuong bd 1mg (200-400
don vi) gia 1174 USD, aprotinin tir phéi bd Img gia 35,6 USD.

Cac protein kim ham proteinaz (PPI): la nhilng protein lam giam thuan nghich
hoat do cla céc proteaz. Proteaz tham gia vao nhiéu qué trinh s6ng quan trong nhu hoat
hod proenzim, prohoocmon, déng mau, thu tinh, viém, nhiém, bién thdi, qué trinh t4n
cong clia ndm mdc, vi khudn, virut (ké ca HIV) vao vét chi v.v... Vi vay PPI khong chi
diéu hoa qu4 trinh phan giai protein noi sinh ma con ¢6 thé gdp phin bao vé co thé, gidi
han tdc dung cua cdc y€u t5 gay bénh, kim hdm qua trinh sinh trudng phat trién cla con
tring v.v... [2, 3, 4, 6, 53, 54, 116].

Trong co thé ngudi va dong vat & trang thai binh thudmg, tén tai can bang giita cic
proteinaz va céc protein kim ham dac hiéu ca ching. Vi mét 1y do nio d6 can bang nay
bi phd v8, hoat do enzim tang qud mic binh thudng c6 thé din dén cac bénh khac nhau.
Vi du bénh viém tuy cdp do cudng tripxin ; tran khi phdi (ephysema) do hoat do elastaz
tang qua mifc binh thudng (do khéi thudc 14 da lam bat hoat protein kim ham dac hiéu cha
né [a a- antitripxin). V1 vdy viéc nghién ciu sdn xuit PPl c6 nhiéu ¥ nghia khoa hoc va
thuc tién.

TT ho bi duogc cdc nha khoa hoc Ba Lan [96] va M§ [34] phat hién ddu tién tir hat bi
d6 vao nim 1980 nhung do ching cé nhiéu dac tinh qui nén da dugc quan tam nghién citu
nhiéu [55, 80, 81, 84, 85, 86, 87]. TI chii yéu ctia hat cac cay ho bau bi thudc loai PPI cé
khoi lugng phan tir thap (3kD) c¢é 3 cdu dixunfua rat bén vai nhiét va cac yéu to hod, ly
khdc nhau, 12 mé hinh 6t dé nghién ctfu lién quan gilta cdu tric va chitc nang cia phan tr
protein hodc c¢6 thé dua vao d6 dé tao céc phan tir méi cé hoat tinh sinh hoc mai [45].
Ngoai viéc nghién citu TI cia hat, chi ¢6é rdt it cong trinh nghién ciu TI & cdc bo phan
khdc cla cay hodc nghién cuttu cé hé théng TI trong qud trinh sinh trudng phat trién cua
cay [87].
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Cic TI ciing nhu cdc PPI khdc kha phd bién & thuc vat nhung dén nay van chua
biét 5 vai trd dich thuc ctia chung & thuc vat; qua trinh sinh tdng hop, tich luy chiing ¢
thuc vat cing chua sang td. C6 gia thiét cho ring PPI (e ché proteinaz xerin ¢6 vai tro tic

ché proteinaz hé tiéu hod (chi yéu la proteinaz xerin) cua dong vat phd hai cay.

Dén nay di xac dinh duoc cau tric bac I clia hon 50 TI loai nay tir hat cdc cay bau
bi khdc nhau va dugc xép thanh mét ho méi, ho TI bau bi, d6 1a ho thit 10 cia cac chal ¢

ché proteinaz — xerin {97, 128].

Gan day, ngudi ta da phat hién duge tir hat bi do mot TI khdc duoe dat €n la
CMTI-V, c6 khéi lugng phan tir 7,1 kD va chi ¢ 1 cau dixunfua [44]. CMTI-V c6 tic
dung e ché dac hidu yéu t6 XIla ( mot proteinaz — xerin Xic tdc cho phan tng dau tién

cua qua trinh déng mau), tuy nhién ham lugng ciia né trong hat tuong déi thap.

Mot vai TI ho bi ciing di duoc téng hop bang phuong phéap hod hoc [45, 50, 51,
107], hoac cai bién phan tir tao ra phan tir ¢é hoat tinh sinh hoc méi c¢6 hiéu qua tng dung

cao hon.

Mot s6 tac gia di nghién cu dé tao céc PPI bang cong nghé ADN téi t6 hop [7, 8,
9, 12, 101, 123, 127, 135]. Si dung cong nghé ADN t4i 16 hop c6 thé tao duoc cic vi sinh
vat tdi 18 hop (hoac cac hé théng séng khdc tai t6 hop) ¢6 kha nang san xuat cic protein,
cac PPl mong mudn véi s6 lugng 1on, cho phép chi dong duge ngudn nguyén liéu trong

san xudt va cé thé cai bién phan tir dé dang hon [10].

Hudng nghién ciru nay dang ducc phat trién véi hi vong san xuat cac PPI dung
trong y € [117], va dé tao céc cdy ¢6 tinh chéng chiu cao véi sau bénh [102] hoic cic loai
ky sinh pha hoai cay tréng [3].

Cac chat Kim ham a-amilaz («-Al)

Cac a-Al da duoc nghién citu trong nhiéu phong thi nghiém tir nam 1945 [42].
Khéi lugng phan tr o-Al tir 14-18 kD {29]. a-Al ¢6 nhiéu trong khong bao cua cay dau
P. vulgaris [98)]. Timg phan tir protein dugc téng hop trong thé ludi ndi chat tir tién
protein véi khdi luong phan tir 25-28 kD, sau khi loai bo doan peptit tin hiéu va gin thém
phén dudng tai hai diém hay nhiéu hon, glicoprotein duoc tao ra véi khéi luong phan tir
32-36 kD. Glicoprotein dugc van chuyén dén cac khong bao du trir protein. Thé golgi la
co quan trung gian van chuyén, tai day mot vai N lién két glican duge bién d6i. a-Al

dugc tong hop nhu mot tién protein, né duge xir 1y theo hai budc bao gém viéc loai bo
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moét ddu cacboxi ngan va tich chudi phan giai protein tai diém cacboxi Asn”, két qua la
hinh thanh céc tiéu cdu tric « va B. Su bién doi tai Asn” lam a-Al trd thanh protein hoat

dong [25].

Dén nay ngudi ta da biét hai dang a-Al: oAl -1 va aAL-2. aAl-1 dugc tim thiy
trong cdc giéng dau (P. vulgaris L), duge nghién ciu tr nim 1945, ¢6 tdc dung kim ham
amilaz tuy tang lon (PPA) va cdc amilaz ciia mét s6 loai mot hat, nhu’ mot dau-lang va
mot dau azuki. Al -2 méi duge tinh sach tir hat coa mot vai giong dau théng thudng
hoang dai, cdac hat diju nay chira protein du trir la arcelin thay vi phaseolin. oAl -2 kim
him a-amilaz cta Z. subfasciatus (ZSA) nhung khong kim hdm PPA. Chudi axit amin

cia aAl -1 va aAl-2 ¢6 d6 tuong déng 78% [42].

Qua4 trinh hoat hod tién chit «-Al 1am bién déi cau hinh khéng gian phan tr cho
phép chat kim hdm bam vao o-amilaz tao thanh phic lién két rat chat ché vai hat phan tr
a-amilaz tuy tang lon (PPA). Su hinh thanh phu thudc vao pH, pH t6i wu khoang 5,0,
chinh 14 pH trong rudt déng vat cé vi va con tring. Viéc phan tich cau tnic 3 chiéu cua
phic a-Al-1-PPA chimg minh sy ton tai cha cdc tuong tdc kéo dai gilra cdc axit amin
trong hai loop clia o-Al -1 va gbc axit amin trong cdu hinh tuong ing cla co chat enzim.
Mot vai axit amin ¢6 lién két da hidro véi a-Al-1 ciing ¢6 6 ZSA. Trén thuc t€, nhicu
trong sd ching 1a gdc cla trung tam hoat dong. Trong 12 g6c ¢6 lién két hidro voi a-Al-
1, chi ¢6 Glu-49 va Ser 311 ctia PPA bi thay thé bang Asn va Arg d6i véi ZSA. Hai enzim
khac nhau déng k& & mot doan udn cong nay tao thanh bé mat clia di€ém bam co chat. O
PPA, loop bao gém Gly —His-Gly-Ala-Gly-Gly-Ser. Trong khi dé, tai ZSA, vung tuong tu
ngan hon nhiéu va kém mém déo bao gdm Asp-Asn-Gly. Cic doan uén cong nay c6 thé

la yéu t6 quy&t dinh cho cdc enzim khi chiing tuong tic véi cAl-1.

Do a-Al c6 tac dung kim hdm «-amilaz nén di lam giam tdc hai clia con tring
[64], sau mot, bo cdnh cimg phd hoai luong thuc trong qud trinh bao quan hoac ¢6 thé sir
dung dé diéu tri cic bénh do hoat dd amilaz ting cao qud murc binh thudng. Vi vay, ching
c6 tiém nang tmg dung trong linh vyc bao vé thuc vat trudc va sau thu hoach, ciing nhu
trong mot sO linh vuc y hoc. a-Al dang 1a d6i tuong duge quan tam nghién cu tai nhiéu
phong thi nghiém trén th€ gidi. Nam 1994, ngudi ta da bién nap ADNc mi hoa aAl-1 vio
dau Ha Lan (Pisum sativum) v6i A. tumefaciens va cic hat chuyén gen cfia thé he thi 2 da

dugc kiém tra tinh khdng mot dau azuki trong phong thi nghiém. Nam 1995, Schroeder
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[110] va cdc cong su tién hanh thir nghiém tinh khang mot dau & thyc vat trong trong nha
kinh (mot dat trimg vao vo dau chir khong phai hat dau kho). V61 mot dau azuki, tac dong
clia o-Al trong dau that 4n tugng va khong thé nham 14n. hdu nhu tat ca cdc hat chita a-
Al déu 1am cho tat ca 4u trung an hai bi chét. Két qua trén dau lang khd da dang va phu
thudc vio ham luong o-Al trong hat. Ham luong a-Al tr 0,8-1,0 % lam au tring chét
hoéﬁ toan. ADNc cla a-Al biéu hién bén vimg trong hat dau cia ciy duge bién nap gen,
16i thi€u dén thé hé thit 5. Trong mot vai dong da duoc chuvén gen, aAl-1 tich lu§ trong
hat dat t&i 3% protein tan. Trong nhimg hat ndy, sy phdt trién cla 4u tring mot dau hai
cay trong trong nha kinh sém bi ngan chan. Céc thit nghiém gan day cho thay hat dau
hoan toan khang duge su an hai nghiém trong trong tu nhién cua céc loai mot dau trén dat
tréng. Nhitng két qua song song nhan dugc tir Ishimoto va cong s 1996 [42], chuyén gen
dau azuki (Vigna anglaris) vdi cing loai ADNc, chimg 16 rang cac hat biéu hién gen a-Al

hoan toan khéng lai mot dau azuki [14].

Chrispeels va cong sy {14] bi€u hién thanh cong aAl-1 trong dau (P. satium)
trdng trong nha kinh nhim bao vé dau khoi sy an hai cla mot dau (Bruchus pisorum).
aAl-1 da kKim ham 80% a-amilaz mot dau trén giai pH rong (4,5-6,5). Ho ciing nhan thay
oAl-2 la chat kim ham hiéu qua thap véi a-amilaz mot dau, o AI-2 13 chat kim ham 40%
enzim trong dai pH hep (4,0-4,5).

Tuy nhién, cAI-2 vAn c6 hiéu qua mot phan trong viéc bao vé dau chuyén gen trén
dat trong trot chong lai mot dau. aAL-2 chi lam cham qua trinh trirdng thanh cua 4u tring,
trong khi dé aAl-1 lam 4u tring chét nhanh chéng {1291

Céc két qua nghién cifu vé amilaz t4i t6 hop mang hoat tinh diét con triing gay hai

dd md ra trién vong to 16n cho linh vuc bao quan trude va sau thu hoach.
Céc protein bat hoat riboxom (RIP)

Protein bat hoat riboxom (Ribosome Inactivating Protein - RIP) ctia thuc vat 1a mot
nhém protein nhfrng chét ¢6 hoat tinh N - glicozidaz ¢6 kha nang nhan biét va cat goc
adenin dac hi¢u trén tiéu phan rARN lén, do d6 phd hiy riboxom va ngan can qué trigh

sinh téng hop protein [24].

Dua vao cdu tric phan tir ¢ thé chia RIP thanh 3 nhém. RIP nhém 1 pho bién hon

$0 voi RIP nhém 2 va 3, duge tim thay & trén 60 loai thuc var va duoc tinh sach tir nhiéu
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loai trong s dé [114]. Chdng chi gdm mot chudi polipeptit ¢6 kh6i lugng phan tir khoang
23 - 32 kD, pl & vung kiém 8 - 10 (d6i khi & dang glycosyl héa). RIP nhém 2 gém hai
chudi polipeptit A va B duoc lién két v6i nhau bang ciu néi dixunfua, trong dé chudi A
¢6 trinh tu axit amin twong tu nhu RIP nhém 1 va ¢6 hoat tinh N - glicozidaz, con chudi B
c6 vi tri lién két véi xacarit va khong ¢é hoat tinh enzim, pl dao dong tir 4 - 8 [26.112].
RIP nhém 3 bao gébm mot s6 RIP méi duge tim thdy nhung ¢é cdu tric Khac hai nhém
RIP trén. Mot trong s6 d6 1a RIP b-32 duoc tim thay & ngd (Zea mays), né duge 1ong hop
dtfé‘i dang tién enzime (proenzyme) va tr& thanh dang hoat dong khi dugc cat bo mot doan
peptit & giita va tao thanh dang hoat dong gém hai doan peptit véi khdi lugng khoang 16,5
va 8,5 kD n6i v6i nhau [124]. Mat loai RIP nhém 3 khdc 1a JTP60 cé khéi luong phan tir
khoang 60 kD dugc tim thdy & lia mach. JIP60 gom mot tiéu phan ¢6 cau triic twong tu
nhu RIP nhém | lién két v6i mét ti€u phdn khdc ¢é kich thude tuong ty nhung chua rd
chitc nang {103]. Tuy nhién, ciing ¢6 ¥ kién cho ring chi nén chia RIP thyc vat thanh hai
nhém 1 va 2 con b-32 va JIP60 chi 1a nhitng trudmg hop dac biét cta RIP nhom 1 [83].

RIP dugc tim thdy diu tién & thuc vat, chi yéu & thuc vat hat kin (ca thuc vat mot
va hai 1a mam). Ddng thoi, RIP ciing 43 dugc phét hién & nam Volvariella volvacea va
Lyophyllum shimeij [46, 130), tdo Laminaria japonica [61]. Mitc d6 biéu hién cha RIP &
céc moé thuc vat cling khdc nhau rat nhiéu, tir dang “dau vét” t6i hang tram mg/100 g sinh
khéi cha mo. O mot s6 loai thuce vat, RIP ¢6 & nhiéu md tham chi tat ca cde mo duge kiém
tra (ré, 14, than, vo, hoa, qua, hat, nhyra, cdc (€ bao nu6i cdy) trong khi d6 & mot s6 loai
thuc vat khac, RIP chi duge tim thdy & mot mo duy nhat. Dong thdi, trong mot mo ciing
6 thé c6 nhiéu dang RIP khéc nhau: vi du, mot s& dang saporin dugc tim thiy & hat, 14 va
ré cha cay Saponaria officinallis [23] va mét vai dang RIP khong doc thudc nhdm 2 duoc
xac dinh ¢ nhiéu mé cua cic loai Sambucus [28].

RIP nhém 1 phé bién hon RIP nhém 2 va dudng nhu né phan bd & hau hét cic thuc
vit thudc mét s6 ho nhu Bau bi (Cucurbitaceae), Cam chuéng (Caryophyllaceae). Thiu
ddu (Euphorbiaceae)... (118, 126, 132]. O mot s& loai thuc vat, ca hai loai RIP déu dugc
tim thay [16, 30]. Ciing can phai chd ¥ rang, cho téi gan day RIP nhém 2 méi duoc cho la
cé doc tinh cao, bai vi nhiéu loai lectin khong doc ¢6 cdu tric twong tu nhu RIP nhém 2.
Sy biéu hién RIP & mét s6 thuc vat dugce ting cudng khi co thé trong qué trinh lao héa.

trong nhimg diéu kién stress [11, 105, 115] va sau khi bi nhiém virut.
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RIP khong chi ¢6 mit & thue vat. Shiga va nhiing chit doc nhu shiga ¢é céu tric
va hoat tinh enzime tuong ty nhu RIP da duge tim thay & cdc t€ bao v mo6 dong vat [78,
104]. Hon nira, nhitng chat nay ciing duge tao ra nhi¢u hon khi t& bao bi nhiém virut va
trong diéu kién stress. Diéu ndy chimg 16 ring su phan b cia RIP trong tu nhién dudng

nhu rong hon so véi nhimg du dodn ban dau cla cdc nha khoa hoc.

Céac nghién ctru di chi ra ring, RIP [a nhilmg chat ¢6 hoat tinh N-glicozidaz c6 kha
ning nhan biét va cit g6c adenin dédc hiéu trén trén cdu tric “loop™ bao thi clia rARN (vi
tri Agze O TARN gan chudt), do dé phd hity riboxom va ngan can qué trinh sinh tdng hop
protein. Ngoai ra, RIP cdn ¢6 tic dong twong tu trén cic axit nucleic khong phai 1a rARN

nén con dugc coi 1a ¢é hoat tinh adenozin glicozidaz (35, 36, 37].

Cho t6i nay, di cé nhiéu loai RIP duge tim thay, nhu la abrin, curxin (curcin), rixin
(ricin), momorcarin (momorcharin), MAP30... [22, 100, 121]. Céc loai RIP nay da nhan
duoc su chi ¥ trong cic nghién ciu sinh hoc va y sinh hoc boi hoat tinh cia chiing doi véi
cic € bao dong vat va ngudi nhu: sir dung lam thudce ra thai [131], thude chong HIV {63,
122, 133], chéng ung thu [59, 60], doc t6 ddi v6i hé théng mién dich [109]. Ngoai ra, RIP
con déng vai trd trong hé thdng bao vé cla thuc vat bdi hoat tinh khdng nam, vi khuan,
virut [47, 77, 125].

Gan day, da c6 nhiing cugc tranh luan vé viéc liéu RIP ¢é nhitmg hoat tinh enzim
nao khac ngoai hoat tinh N-glicozidaz. Nhitng nghién ctru mdéi nhat di cho thdy hoat tinh
RNaz va DNaz [65], kha nang khir cdc gdc tu do (superoxide dismutase - SOD) [58, 111]
va phospholipaz [ 31] cua RIP.

Co che phd hay riboxom da duoc Endo (1987) phdt hién [21]. Nghién cttu nay da
nhan thiy ricin cit lién két glycozidic cia géc adenin don (A, & rARN cua 1€ bdo gan
chudt). Goc nay lién ké vdi vi tri cat rARN cla a-sarxin (o-sarcin) gdm bon nucleotit
GA4324GA trong cdu tnic “loop” ¢ mudc dé bao thu cao (con duoc goi 14 a-sarcin/ricin
loop). Vi tri cét déc trung nay da duoc tim thdy sau dé & cdc loai RIP khac.

RIP khéng nhiing tic ddng lén riboxom cia déng vat cé vi ma cdn tic dong lén
riboxom clia cdc con tring [134], thuc vat {38], ndm men [106] va vi khuan [27]. Cic
nghién ctru khdc da chi ra rang, mot s6 RIP cit bo nhiéu hon mot gbc adenin trén méi
riboxom va mot s& RIP con ¢é kha nang cat cdc gbc adenin cia ADN vd mét sé
polinucleotit [5, 75, 76]. Do d6, RIP con duge goi la cdc polinucleotit adenin glicozidaz
hay adenin polinucleotit glicozidaz. V& kha nang tic dong 1én nhiéu loai co chat khic

nhau nhu vay, RIP ¢6 thé cdn déng nhiéu vai trd quan trong khdc trong t€ bio.
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1.2. Trong nudc

Phong Cong ngh¢ Enzim - Protein cta Dai hoc Tong Hop Ha Noi trude day. nay
thuoc Trung tam Coéng nghé Sinh hoc, Dai hoc Quéc Gia Ha Néi la noi khéi xudng o

nudc ta va lién luc tir ndm 1982 dén nay nghién ciu cac PPI tir cac ngudn khdc nhau.

Ngoai ché phdm AT-04 duge tach, tinh sach tir phdi bd va di duge sir dung thi
nghiém c6 két qua dé diéu tri bong do 11 va do6 111 & 38 bénh nhan [20, 66, 67, 68} phan
Idn c4c nghién citu cha ching toi tap trung vao PPI thuc vat, dac biét la cac PPI cua céc
cay ho bau bi.

Trong s6 céc d6i tugng da duge nghién ciiu, chiing t6i da phat hién duge hat gic
(Momordica cochinchinensis) gidu T1 nhat [89, 93]. T hat gic di san xuat dugc ché
phdm gidu PPI dat tén 12 MOMOSERTATIN (Mo) cé tac dung & ché sinh trudng sau tg,
sau khoang, sau xanh va proteinaz trong hé tiéu hod clia chiing [52, 90]. Ché€ pham da
duge thir nghiém ngoai dong rudng (hon 10 ha cdc loai rau ho thap tu) cho két qua diét
siu cao [92].

Ché pham tinh sach mot phdn ¢6 tac dung (rc ché sinh trudng cla nhiéu vi khudan,
ké cd Pseudomomas aeruginosa phan lap tir mi vét thuong bong clia ngudi va tc ché
proteinaz clia chiing [91, 94]. Ché€ pham peptit phan tir thdp tach tir Mo (dat tén la peptit
khédng khudn hogc MCoPIs) c6 tdc dung lam gidm viém man, viém cdp thuc nghiém, ché

pham khéng doc déi véi dong vat thuc nghiém [69].

Do Mo ¢6 cac hoat tinh sinh hoc quan trong nén chiing toi di sau nghién ciu k¥
hon vé céc PPI cita né. Tir ché pham Mo di tach duge 3 T1, dat tén 1 MCoTI-I, -II va -1
[70], tinh sach, nghién cttu tinh chét va xdc dinh duge cdu tric bac I ctia ching [1]. Tat ca
3 TI nay kha tuong déng véi céac TI ho bi: khéi lugng phan ur khoang 3 kD, 3 cédu
dixunfua va rat bén. MCoTI-1I chi€m ti 1¢ 16n nhat, bao gém 34 axit amin, khong bi thuy
phén dudi tic dung cha termolizin (thermolysin) & 50°C trong 48 gid. Cau triic khong gian
ctta MCoTI-II cling da duge xé4c dinh {32, 49]. Cho dén nay ciing chua c6 cong trinh nao
cong bs vé tao MCoTL-II tdi t6 hgp. Vi vay chiing t6i di ti€n hanh nghién ctru phan lap
gen md hod TI ho bi [120] sir dung k¥ thuat ADN tai t§ hop d€ san xudt MCoTI-11.

Vin dé nghién citu protein kim ham a-amilaz («-Al) & Viét Nam méi duoc quan
tam khoang 5 - 10 nam gédn day, trong dé Vién Cong nghé Sinh hoc va Céng nghé Thuc
pham trudng DH BKHN da nghién citu, tham do tach, tinh sach protein a-Al, lectin tir

cac loal dau cove Viét Nam [19]. BH BKHN phéi hop véi phong ADN img dung - Vién
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Cong nghé Sinh hoc tach, tinh sach ADN, nhan doan gen ADN - o Al gidi trinh ty ADN
trong mot s§ loai dau Phaseolus vulgaris Viét Nam. Néi chung, nhimg nghién ciru déu o
mifc tham do.

Nhiimg nam gan day mot s6 phong thi nghiém cia Vién Cong nghé Sinh hoc thudc
Vién Khoa hoc va Cong nghé Viét nam da tién hanh nghién ctu vé RIP cia mot s6 déi
tugng ho bau bi: da nghién citu kha nang khing mot gao cua dich chiét tir hat mudp dang
(71]: vé tach dong va biéu hién gen ma héa RIP tir cay muop dang trong ndm men Pichia
pastoris [72, 73, 74]. Tuy nhién, miic d6 biéu hién ctia cac dong dé con chua dat yéu cau.
Ngoai ra, di cé cac nghién ciru vé su phan bg clia RIP & mot s6 thuce vat thude ho bau bi
[33] va vé dac diém cla tricobakin [95].

Vi vay, viéc nghién ctru san xuat PPL, « Al RIP tdi 16 hop c6 gid tri sit dung trong
y dugc va noéng nghiép s& gép phin tao duge nhimg ché pham c6 tiém nang (ng dung
trong y dugc va nong nghiép.

Dé tai nay nhim thié€t 1ap va hoan thién mot s& qui trinh sdn xuat mot s& protein téi

18 hop (PPL, a-Al, RIP) ¢6 kha nang ing dung 16n trong nong nghiép va y duoc.
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CHUGNG 2. PHUONG PHAP NGHIEN CUU

2.1 Nguyeén liéu, hoa chat, thiét bi

2.1.1 Nguyén liéu, hod chdt

Céc n;guyén ligu sdn c6 trong ty nthién, tu thu thap: 14 gdc non, 14 bi d non, cac loal
dau c6 ve trang, cO ve vang, ¢6 ve nau... va I non clia mudp, mudp ding.

Céc dong € bao vi khudn E. coli: DHSa, BL2I(DE3), dong t€ bao vi khuin
Agrobacterium tumefaciens LBA4404 ... clia hdang Promega, My.

Vecto Ti-plasmid pCAMBIA 1300+HALIL, pCAMBIA 1301 do Trung tam Ung dung
Sinh hoc Phan tr va nong nghiép Qudc t&€ (CAMBIA), Australia cung cép.

Cic dong vecto: pET-14b, pTYB—12 cta hing Promega, My.

Vecta chon dong pBluescript (KS') va vecto biéu hién pET21d(+) duoc mua tir hing
Novagen® (Hoa K¥).

Céc enzim gidi han (BamHl, Ndel, Xhol, Ncol), enzim T, ligaz, RNaz va dém tuong
{ing ciia hiang Promega, M¥.

a-amilaz tuy tang lon (Pancreatin): Han Quoc

Cic loai thang chudn ADN: A- ADN , A/HindIIl , Mix (100bp-10000bp), 100bp
Plus (100-3000bp), 100bp (80-1031), 1kb (250-10000) clia hang Fermentas MBI,
buec.

Cic loai kit tich va tinh sach ADN: Bo kit tdich ADN tdng s& cha thuc vat va bo kit
tich ADN ciia vecto cia hang Qiagen.

Mang whatman glassmembrane GF/D cua UK Biolab.
Mot s& hod chiat kém theo dung cho tach va tinh sach ADN : GITC, EDTA,

isopropanol, Kac, IAA, Chloroform, Glucoz,...cia hang Promega, M.

B mai dic hiéu (1, 2, 3, 4) cho gen CMTI-V va gen MCoTI-11 do chiing t6i thiét k€,
hing Invitrogen Life Technologies 1dng hop.

Cap moi AIF/AIR cho gen a-Al duge thiét k& va dat hing Invitrogen® (Hoa Ky)
16ng hop.

Cap mdi MAP6SF/MAP859R cho gen RIP duoc thigt k& va dat hing Invitrogen”
(Hoa Ky) t6ng hop.

Céc hod chat dung cho PCR: Tag, dNTPs cua hidng Finenzyme.

Cic hod chat ding cho dién di agaroz: agaroz-Plus. dém TAE, EtBr cua hang
Promega, My.
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Figure 1. Control elements of the pET System
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Bo héa chat sink chudn BigDye® Terminator v3.1 Cycle Sequencing.

Bo hoa chit ding dé phan tich khoi pho: cac loat MALDI matrix cia hing Sigma
(Hoa K¥); tripxin cua hdng Promega (Madison, WI. Hoa K¥). axetonitril, metanol
cua hang Fisher Scientific (Anh); hé thong khéi phdo QSTAR® XL (MDS Sciex,
Toronto, Canada).

Céc hod chat diing cho SDS - PAGE cta hang Sigma, My.

Mai trudng LB- agar va moi truong LB dich thé, cao nam men, tripton... cla hing
Sigma (M¥) va Merck (bic).

Céc loai hod chit dung trong nudi cdy vi sinh vat: Ampi, [PTG, X-gal, Rif, Kan...
cUa hiang Promega (My).

Cic loai gel va cot dung cho tinh sach protein tdi t6 hgp: Sephadex, Superdex, cot
HiTrap, cét HiPrep16/10 (DEAE), cft QAE, c6t DEAE.... cia hang Pharmacia,
Thuy Dién.

Cic loai hoa chat thong dung khac dat d¢ sach phan tich (PA).

2.1.2. Thiét bi

Mady ly tdm Sigma 3K 18, mdy ly tam Sigma 6K 15, may ly tam Eppendorf 5417C
clia My.

Midy PCR Eppendorf: Mastercycler Personal 3332, Mastercycler Persona! Gradient
cta Dac.

May quang phé Spectronic Unicam LR 115161 cta Piic.

Heé théng loc nudc Milli Q coa hing Millipore, M§.

Maiy dién di ngang, mdy dién di dimg cta Hoefer, My.

Miy soi ADN va chup anh ADN cua Hoefer, M¥.

May lic 6n nhiét Shellab (M$), mdy lac én nhiét IKA Labotechnic HS 502 (Pirc), th
4m dn nhiét Binder WTB (Difc).

Tu cdy vo tring NUAIRE 400E (biic).

Heé thong doc trinh tr gen ALFexpress 1, My.

H¢ théng phan tich trinh tu gen tv dong ABI PRISM 3100 AVANT GENETIC
ANALYZER.

Ta lanh sau Sanyo Ultra Low (Nhat).

Heé théng 1én men 31it MDL_B.E. Marubishi (Nhat).

Hé théng 1én men 5 lit (BioFloor, My).

He théng sic ky tinh sach protein FPLC, Pharmacia Biotech, Thuy Dién.

Mdy Scan Sharp JX330 (Nhat).

Cdc loai tu lanh chuyén dung tir 4°C dén -20"C cua cdic hang Sanyo, Sharp, Hitachi,
Daewoo va mot s6 thiét bi, mdy moc khac v.v...
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2.2. Phuong phap nghién ciru

Cac phuong phap tich ADN téng s6 cta thuc vat gém: phuong phap tich ADN tong
56 theo Qiagen Kit [99], phuong phdp tich ADN téng s theo Eija Pehu va cong su
(1998) [17], phuong phap tach ADN téng s@ theo Becker et al. (1995) {6].

Phuong phdp phan lap gen CMTI-V va MCoTI-I1 tir ADN téng s6 clia gdc va bi do
[17,120]

Phuong phdp bién nap gen vio vecto téi t6 hop va biéu hién ¢ vi khuan E. coli [39,
41].

Phuong phép tdich ADN ctia vecto tai t& hop [99, 108).

Kiém tra hoat tinh cGa protein ti t6 hgp CMTI-V tdc dong dén yéu 16 chong dong
mau XIIa [34, 44].

Kiém tra hoat tinh dc ché cha a-Al tdi td hop theo phuong phép clia Grossi va cong
su [29].

Thiét k& vecto chuyén gen vio Agrobacterium phuc vu cho chuyén gen vao cay
tréng [18, 35, 102, 103, 119].

Phuong phdp dién di ADN trén gel agaroz va gel poliacrilamit [48].

Phuong phap dién di TI nhu da mé ta trude day [ 55, 56]

Nhan ban gen bang k¥ thuat PCR [41].

Bién nap gen vao vecto 14i t6 hop vao vi khudn E. coli [39, 41].

Bién nap Ti-plasmit ti td hop vao t€ bao E. coli theo Draper va cong su [18].

Chuyén Ti — plasmit tai t6 hop mang gen MCoTI-II va Agrobacterium tumefaciens
bang phuong phap xung dién [35].

Dién di protein theo Leammli [48].

Xéc dinh hoat tinh 1fc ché proteinaz bing phwong phap khuéch tan trén dia thach va
dién di cé co chit [56, 88].

Séc ki 4i luc qua cot chitin theo hé thdng IMPACT™-CN [40].
Phan tich khéi phé, xir Iy va so sdnh s6 liéu theo tai lieu [15, 43, 62, 82, 113].



CHUONG 3.KET QUA
3.1. PHAN LAP GEN, THIET KE CAC VECTO TAI TO HOP MA HOA CHO CAC
GEN MCoTI-lI, CMTI-V, a-Al RIP
3.1.1. Tach ADN tong s6

3.1.1.1. Tach ADN téng sé cua gdc va bi do

Pé phan lap gen CMTI-V, ching t6i da tién hanh tich ADN t6ng s& cta bi do;
phan lap gen MCoTI-II, ching t6i ti€n hanh tdch ADN téng sé cla géc.

Chiing toi da sir dung 4 phuong phdp khic nhau va da lua chon duge 2 phuong
phap thich hgp véi cdc ddi tuong nay la: phuong phdp Qiagen Kit {99] (so do 1) va
phuong phdp dugc mé ta bai Eija Pehu va cong su [17] (so do 2).

So dé I: Phuong phap tach ADN tdng s6 clia gac (bi do) theo Qiagen Kit

L4 bi d6 non (gic non),
nghién min & 4°C (100mg)

v

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

v

Thém vio 60ul dém
AP, tron déu

v

Ly tam toan bd dich
qua Kit mau tim

v

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

T

Ly tam toan bd dich
qua Kit mau tring

v

Rira cot bing déem AW (200 pl)

v

Tich ADN khoi cot
bang 100 ul dém AE

v

LKié'm tra san phim ADN

tong sd trén gel agaroz
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*

Phuong phdp tach ADN t6ng s6 ciia gdc (bi dd) theo Qiagen Kit gém cdc
budc cu thé nhu sau:
100mg 14 géc, hodc 14 bi d6 non rira sach bang nudc cét, thim kho (khong lam dap
nat 14). Cho vio dng eppendorf 1,5ml sach da khir triing, nghién min bang chay nhya
chug./én dung da khir triing (nhu mdy nghién), 6ng phai dugc gitt trong nudc da hoic
nhing trong nito long.
Sau khi nghién min 14, cho vao 6ng eppendorf 400ul dém AP, (10mM tris/50mM
EDTA/1%SDS/lug/ml RNase, pH 8,0), & & 65°C trong 10 phit, lic nhe ong
eppendorf 2 l4n.

L4y tube ra giff trong d4, cho vao 130ul dém AP, (5M Kac: Kalium acetat), l4c nhe
6ng (khong dung pipet), giir trong da 5 phiit.

Cho toan bd hén dich trén qua Kit mau tim, ly tim 2 phiit, t6c d6 16.000 vong/ phiit.

Thu toan bd dich trong qua Kit, thém vao dich trong thu dugc 0,5 thé tich dém AP,
(4M GITC: Guanidin thiocyanat) va 1 thé tich c6n tuyét déi, tron nhe béng pipet.

Cho toan bo dich trén qua Kit mau trang, ly tam 1 phit & 6000 vong/phuit.

Rira Kit mau tring 2 1dn, mdi 1dn bing 500ul dém AW (70% ¢6n/0,4M NaCl). Rira
ti€p mot 14n bing 500u! coén 75%.

Tach ADN khoi Kit bang 100ul dem AE (ImM EDTA, 10mM Tris).

Kiém tra néng do va do sach ciia ADN trén gel agaroz 0,8%, bing mdy quang phd

vt bude séng 260nm/280nm.
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So d6 2: Phuong phép tich ADN tdng s& clia gic (bi do) theo Eija Pehu va cong sy

L4 bi do (gic) nghién min
trong nito long (1g)

I

Thém vao 4ml dém pha t&€ bao (10mM

Tris/S0mM EDTA/1%SDS/1ug/ml RNase, pH
8.0), 0 65°C 10 phait

I

Thém vao 1/3 thé tich 5M Kac va 1
thé tich chloroform:IAA (24:1),
gitlr trong d4 5 phit

:

Ly tam t6c 49 cao ¢ 4°C, thu
phén dich trong phia trén

!

Thém vao phéan dich trong thu
dugc 1/4 thé tich 4AM ATC va
1 thé tich ¢én 100%, tron déu

I

Ly tam toan bg dich qua ct
g0m: 4 16p mang (GF/D glass
membrane)

!

Rira cot 2 14n bing dém: 70%
cén/ 0.4M NaCl

!

Rira lai cot bang 75% c6n

'

Tach ADN khoi cot bing
0.5ml Milli Q

'

Kiém tra do sach trén gel agaroz
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*  Phuong phdp tach ADN t6ng s6 cita gdc (bi do) theo Eija Pehu gém cdc budc cu thé

nhi sau:

1. 1g 14 géic, hodc 14 bi dé non rira sach bing nudc cat, thdm khé (khong 13m dap ndt
14). Cho vao c6i sif sach, nghién min trong nitg long bang chay sit chuyén dung, ding
thia inox nhing trong nito léng dé cho bot 14 da nghién min vao ong Falcol 50ml
sach, da khir tring, chiu dugc cdc dung méi hitu co (lam that nhanh khi nito con du
lanh trénh dé bot 14 bi chay mudc).

2. Cho vao 6ng 4ml dém phé t&€ bao (10mM tris/SOmM EDTA/1%SDS/1ug/ml RNase,
pH 8,0), & & 65°C trong 10 phit, 1ic nhe &ng 2 14n.

3. L4y &ng ra, giit trong d4, thém vao 1/3 thé tich 5SM Kac (Kalium acetat) va 1 thé tich
chloroform:IAA (isoamyl aicohol) (24:1) (hai dém nay da dat khoang 4°C), lic nhe
ong (khong ding pipet), giit trong d4 5 phuit.

4. Ly tam 20.000 vong/phiit 0 4°C, trong 20 phiit, thu phén dich trong phia trén.

5. Thém vio phin dich trong thu dugc 1/4 thé tich 4M dém ATC (Amoniurh thiocyanat}
va 1 thé tich c6n 100%, tron déu béng pipet.

6. Dung xilanh 5ml d4 bd pit tong, 1am cot. L6t dudi ddy xilanh 1 16p gidy loc, dé 4 16p
mang GF/D glass membrane va trén cing la 1 1ép gidy loc, khir triing trude khi dung.

7. Dit cot dd chudn bi nhur trén vao 6ng falcol 15ml sach, da khir tring. Cho toan b6
dich thu dugc qua cft bang ly tAm t6c do 300 vong/phit, trong 2 phit, & nhiét do
phong.

8. Rira cot 2 lan bing dung dich cén 70% c¢6 0,4M NaCl, méi lin 5ml, ly tam 300
vong/phit, trong 2 phiit, nhiét 46 phong.

9. Rira lai 1 i4n bing cén 75%, ly tam 5500 vong/phiit, trong 1 phiit. Chuyén cot sang
6ng falcol 15ml méi. '

10. Tach ADN bang 0,5ml -1ml nudc MilliQ, ly tam 5500 vong phuit, trong 1 phuit.

11.Kiém tra néng do cia ADN trén gel agaroz 0,8%.

12.Cho 3pl RNase vao dung dich ADN thu dugc, it & 37°C trong 1 gid dé loai bd ARN.

13.Kiém tra néng do va do sach cla ADN bing may quang phé véi budc séng
260nm/280nm.
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Ca hai phuong phap da sir dung déu dat hiéu suat twong duong 100mg 14 tuoi tich
duac 26pg ADN, ¢6 ty 1€ OD,e/ODyy, 12 1.86-1.90. Phuong phdp néu & so dé 1 tuy
nhanh hon nhung phai ¢6 Kit, vi vay trong diéu kién khong c6 kit ¢d thé st dung phuong
phap néu & so d6 2. Dung dich ADN tdng s6 cha bi d6 (gac) thu duoc chi cho mot bang
ADN 18 hét, cé kich thudc 1ém trén gel agaroz 0.8% (hinh 1). Nhu vay ché phdm dat do
sach cho céc nghién ctu ti€p theo.

Kb

23,1
9.4
6.5

Hinh 1: Phé dién di ADN téng s& cta bi d6 va gic
M. Thang chuin ADN
1. ADN téng s cla bi dé
2. ADN tdng s6 cia gic

3.1.1.2. Tach ADN tong sé tir diu co ve (Phaseolus vulgaris)

Viéc tach chiét ADN téng s6 ndy 12 buéc khéi ddu quan trong dé nhan doan gen
can nghién ciru. Chiing t6i di tach chiét ADN tdng s6 tir midm dau vi & mé phén sinh mém
dau tap trung nhi€éu ADN va qud trinh nghién m6 non dé ding hon so véi mo khic. Qui
trinh tach chiét ADN dugc mo ta ¢ sodé 3.
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*

1.

S i

So dé 3: Cac budc tién hanh tach chi€t va tinh sach ADN tdng s6 clia dau ¢o ve

Nghién mau trong nito
Iong va chiét trong dém

l

Phan huy protein bing
proteaz K

l

Loai bo tap chét bing
phenol/chloroform

l

Két tia ADN bing
ethanol 100%

Loai ARN bing RNaz
Két tha ADN bing
ethanol 100%

l

Thu ADN tinh sach

Cdc buoc cu thé nhu sau:
0,5g mam dau co ve tring tuoi duge nghién min trong nito 16ng. Sau dé dugc chiét
bing 6ml dém c6 thanh phin NaCl 10mM, Tris-HC! 10mM, pH=8 , EDTA 25mM,
SDS 0,5%.
Phan huy protein bing proteaz K (10 pg/ml) trong 2 gidy & 56"C.
Cho mot thé tich hén hop phenol / chloroform / isoamylalcohol (25 : 24 : 1).
Ly tam 14.000 vong/phiit trong 15 phiit & 4 °C, thu dich trong.
K&t tha ADN bing etanol 100%, dé trong 3 gidy & —20°C.
Ly tam 14.000 vong phuit, trong 15 phiit & 4°C, thu két tha.
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7. Rira tha bang etanol 70%, ly tam thu két tha 14.000 vong phiit, trong 15 phit &
4°C, thu két tha '

8. Hoa tan két ta bang 400l H,O khit ion vo tring

9. Loai ARN bing 3ul RNaz (néng d6 10ug/ml) trong 1 gitr & 37°C.

10. Két tiia va hoa tan lai nhu budc 5-8.

P& x4c dinh san phdm ADN chiing téi tién hanh ki€m tra trén gel agaroz 0,8%. Két
qua duoc thé hién trén hinh 2.

Hinh 2 : Phé dién di ADN téng s6 tir madm dau c6 ve

1. Thang ADN chudn ( ADN A/Hind 11/ Eco RI )
2. ADN tdng s& ctia dau c6 ve nau chua loai ARN
3. ADN tdng s3 clia d3u c6 ve nau di loai ARN

4. ADN t6ng s6 cha dau ¢o ve tring chua loai ARN
5. ADN 18ng s3 clia dau c6 ve tring da loai ARN

Qua hinh 2 ta thdy xuit hi¢n mot bing ADN ¢ kich thu6e khoang 21,.2kb. Kich
thude nay phit hop véi kich thude clia ADN téng s8 thuc vat. Do vay cé thé két luan ring
chiing toi di tich chiét duoc ADN tdng s& tit mam dau co ve (Phaseolus vulgaris).

3.1.1.3. Tach ADN téng sé tit muop ding
ADN téng s6 duogce tich chiét tir 1§ muép ding theo phuong phdp Sambrook, cu thé
dugc tién hanh nhu sau:

1. Nghién miu trong nito I6ng: 14 mudp ding non duge nghién trong nito 16ng thanh
dang bot min; bd sung 3 ml dém chiét ADN tdng s& vao 0,3 - 0,5 g l4; G 65°C
trong | gid. ‘

2. Tach chiét: loai bo protein va tap chat bing phenol: chloroform: isoamyalcohol
(25: 24: 1); lac déu, ly tam 12000 vong/phiit, 4°C, 15 phiit, thu dich @ pha trén.
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3. Tua ADN bing EtOH 100%, bé sung natri axetat 3M pH 5,2 (ti I& thé tich 1/10),
dé qua dém & - 20°C.

4. Thu tia: ly tam thu wia 12000 vong/phiit, 4°C, 15 phut, thu tla; rira lai tha ADN
bang EtOH 70% (hai 14n), 1am kho, hoa tan trong 200 ul nude khir ion vo tring.

5. Loai ARN: bd sung 2 ul RNaz 10 mg/ml vo 100 pl dung dich ADN tho, din nudc
dén 400 pl, & 37°C trong 3 gid; chi€t bing mat thé tich twong duong cloroform:
iscamyalcohol (24: 1); ly tam 12000 vong/phiit, 4°C, 15 phiit, thu dich pha trén;
lap lai budc 3 va bude 4 dé tinh sach ADN.

Sau khi tich chiét, ADN téng s6 dugc kiém tra bing do quang phd budc séng
260nm va 280nm va chay dién di trén gel agaroz. Két qua thu dugc: ty s6 A260
nm/280nm 1 1,96 va ¢ dinh cuc dai & budc séng 260 nm. Vi 1 gram l4, thu duge 0,5 -
1 mg ADN téng s6. Sau khi x4c dinh néng d6, ADN tdng s6 dugc kiém tra trén gel agaroz
0,8 % (hinh 3). K&t qua cho thdy ADN chiét dugc tr 14 non mudp ding it bi dit giy,
khong bi 14n ARN va ¢6 di chét lugng dé sir dung dugce cho cdc nghién citu tiép theo.

Hinh 3. Dién di 46 ADN genom tir cay mudp ding

M: Thang chuidn ADN A/HindIIl/EcoR1
1: ADN genom mudp ding trudc khi loai ARN
3. ADN genom mudp ding sau khi loai ARN

3.1.2. Phan lap gen ma hoa CMTI-V (gen TI-V), MCoTI-II (TI-II), a-Al va
RIP tir ADN tdng s6 ctia cdc thuc vat tuong ing bing k¥ thuat PCR

3.1.2.1. Phén ldp gen ma hod CMTI-V (gen TI-V) tirt ADN tong sé ctia bi do

Gen TI-V trong ADN tdng s clia bi dd duge nhén lén bing k¥ thuat PCR. Sirdung
ADN 18ng s& d tinh sach 1am khuén, v&i cap méi dac hiéu duoc thiét k€ dua trén trinh tu
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gen TI-V gén thém hai trinh ty nhan bi€t clia hai enzim gi6i han. O ddu 5° cla méi xui
gin trung tam nhan biét clia enzim gi6i han Ndel (CALTATG) c6 ma khdi ddu Met
(ATG), ddu 3’ cha mdi ngugc gin trung tdm nhan biét clia enzim gidi han BamHl
(GGATCC) c6 mi dimg téng hop. Trinh ty nucleotit ciia cap moéi nhu sau:

M&i xudi (forward primer) c¢6 chia trung tam nhan biét chia Ndel:
5 CATATGCATATGTCCTCCTGCCCAGGTAAGTC 3
Méi ngugc (reverse primer) ¢6 chida trung tam nhan biét ctta BamHI:
5" CGCGGATCCGCGTTAACCGATCCTCGGTGGTG 3

Gen CMTI-V trong ADN téng s6 clia bi 46 dugc nhan 1én bing k§ thuat PCR véi
cdc diéu kién néu dso dé 4.

* Cdc buoc tién hanh phdn ldp gen md hod CMTI-V tit ADN t6ng s ciia bi do nhu sau:
1. ADN téng s6 cia bi dd c6 46 sach = 1.90, néng d6 =~ 560ng/pl duge dung lam
khuén trong phin ing PCR (25ul) téng hop gen CMTI-V.
2. Hai mdi dac hiéu cho CMTI-V (xu6i va nguge) nhar dd néu trén duge ding véi
ndng d6 thich hgp nhét clia méi méi 13 150ng trong 1 phan ing; dNTPs néng d0
200uM, 200ng ADN téng s& clia bi d6 (1am khudn), Taq 0.2TU. Cy thé la:

0,51l ADN tdng s6 (560ng/ul)
0,5ul dNTPs (10mM)
1l méi xudi (150ng/ul)
1l méi nguge (150ng/ul)
0,25ul Taq (2IU/uD)
2,5) dém choTaq (10X)

19,25 nuée MilliQ khis tring

= 25 cho 1 phin ing PCR.

3. Phan ting PCR gém:
94°C 3 phut
94°C 30 giay

35 chu ky 55°C 1 phiit 30 giay

72°C 2 phiit
72°C 8 phiit
4°C

4. San phdm PCR dugc kiém tra bing dién di trén gel agaroz 2% va gel poliacrilamit

5% cho kich thuéc CMTI-V ~230bp (ding kich thudc nhu du tinh).
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5. Tinh sach gen CMTI-V tir gel agaroz nhu sau:

+ Dién di luong 16n san phdm PCR trén gel agaroz 2% song song véi thang chuan
ADN, cit |4y bang ADN diing kich thudc CMTI-V theo thang chuén, cho vio 6ng
eppendorf 2ml sach.

+ Cho vao 6ng trén khoang 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 cé chita ADN & trén qua cot ¢6 4 16p mang GF/D, ly tam
6000 vong/phiit trong 1 phiit & nhiét d6 phong.

+ Rira ¢ot 2 14n bing dung dich ¢én 70% c¢6 0,4M NaCl, méi 14n 0,5ml, ly tam 6000
vong/phiit, trong 1 phiit, nhiét dé phong.

+ Rira lai 1 14n bing c6n 75%, ly tam 6000 vong/phiit, trong 1 phit. Chuyén c6t sang
éng méi.

+ Tach ADN béng 100ul nuée MilliQ, ly tam 6000 vdng/phiit, trong 1 pht.

+ Kiém tra 40 sach cia ADN trén gel agaroz 2% cho thdy chi ¢6 1 bang ADN véi

kich thudc khoang 230bp. Po do hap phu & cic budc séng 260nm va 280nm cho
thay ti 1& OD00/OD2s0nm 12 1,82 da tiéu chudn cho cdc nghién ciu tiép theo.
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So do 4: Phan lap gen md hod CMTI-V tit ADN tdng s6 clia bi do

ADN téng s& clia bi
d6 c6 do sach = 1.90

Phan ing PCR téng hgp
CMTL-V (25p1)

Hai méi déc hi¢u cho CMTI-V (xubi va
nguge), ndng do 150ng mbi méi, ANTPs
néng do 200puM, 200ng ADN tdng s6 cha
bi d6 (1am khuén), Taqg 0.2IU

Phén ing PCR gdm: 35 chu ky v6i nhiét do bién
tinh 12 94°C 30 gidy, gin mdi & nhiét d6 55°C |
phit 30 gidy, t6ng hop & nhiét d6 72°C 2 phuit

|

Dién di san phim PCR trén gel
agaroz 2% va gel acrilamit 5% cho
kich thuéc CMTI-V ~230bp
(ding kich thude nhu dy tinh)

l

Tinh sach gen CMTI-V tir
gel agaroz

i

Kiém tra san phdm tinh sach trén
gel agaroz diing kich thudc,
kiém tra do sach dat 1.82, néng
do dat ~500 ng/ul

Chii thich : Cac diéu kién PCR ghi trén so d6 4 1a két qua cha viéc tham do nhiéu
diéu kién khic nhau. "

1. Néng d6 méi: 50ng, 75ng, 100ng, 125ng, 150ng, 200ng, 300ng.
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2. Noéng do dNTP: 50uM , 100pM, 150puM, 200uM, 300uM, 400uM.

3. Nong do khuon: 10ng, 20ng, 50ng, 100ng, 150ng, 200ng, 300ng, 400ng, 500ng,
600ng, 700ng.

4. Néng 46 Taq: 0.11U, 0.2IU, 0.25IU, 0.3IU, 0.5IU.

5. Céc diéu kién nhiét do va thoi gian bi€n tinh khuon khac nhau: tir 92°C, 93°C,
94°C va 95°C; dai thoi gian bién tinh khuon tir 30 giay dén 5 phit, méi phan ing
chénh nhau 30 giay. Tim thdy thdi gian da dé€ bién tinh khuon déu tién 12 3 phut,

~ nhiét d6 1a 94°C, Tiép d6 vao chu ki 12 94°C trong 30 giay.

6. Céc diéu kién nhiét do va thoi gian gin mdi khac nhau: tir 45°C dén 64°C lién tuc
moéi phan tmg chénh nhau 0.5°C (mdy PCR: Mastercycler Personal Gradient —
Eppendorf); dai thdi gian gén mdi tir 30 giay dén 120 giay, méi phan tng chénh
nhau 15 gidy. Tim thdy thdi gian di ¢ 1 phit 30 giay, nhiét do thich hop la
55°C.

7. Nhiét d6 va thdi gian téng hop khic nhau: tir 70°C, 71°C, 72°C, 73°C va 74°C; dai
th&i gian téng hop tir 30 gidy dén 3 phit, mdi phan tng chénh nhau 30 giay. Tim
thdy thdi gian dd dé 1éng hop trong chu ky 1a 2 phadt, nhiét d6 13 72°C.

8. S& chu ky phan img: 15, 20, 25, 30, 35, 40, 45.

Sau khi tién hanh PCR véi cac di€u kién phan img nhu di néu trong so dé 4, san
phdm duge kiém tra trén gel poliacrilamit 5% (hinh 4), chi phét hién duge 1 bang ADN
véi kich thuée ding nhu tinh todn I thuyét, vao khoang 230bp.

500-

400- o Hinh 4. Phé dién di san phdm PCR sif dung ADN

300~ u ~230bp téng s6 cua bi do?lam khuon

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

100
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Ngoai ra, ching t6i ciing dd tdng hop hoi hoc gen ma hod CMTI-V tir 4 mdi géi
nhau bang k¥ thuiat PCR véi 2 phan tng PCR néi ti€p nhau, phan img sau s dung san
phidm clia phan img truéce lam khuén. Két qua trén hinh 5 cho thay &n phdm PCR ¢6 kich
thuéc khoang 230bp, ding theo tinh toin li thuyét. '-

San phdm PCR dugc tinh sach qua mang Recochip, nhan du:c_m mot bang ADN sic
nét, c6 kich thudc tuong tng khoang 230bp (hinh 6a, 6b). |

230bp »

3 3 3 4 s 3 1 2 3

Hinh 5: K&t qua téng hop hod hoc gen CMTI-V Hinh 6a: K& qua tinh sach san phim
1. San phim PCR 1 véi néng do clia mdi méi PCR ciia gen CMTI-V
12 200 ng. 1. Thang chuin ADN 100bp (100bp-
2. San phim PCR | véi néng do cia méi méi 1031bp).
1a 250 ng. 2. San phdm PCR (cot 4, 5 hinh 5 sau khi
3. Thang chudn ADN 100bp (100bp-1031bp). tinh sach qua mang Recochip)

- 4.5. 6. San phdm PCR 2 (mdi xuti va ngugc, 3. Thang ADN chudn Haelll 72-1353
khuon 12 san phim PCR 1)
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* Quy trinh téng hop nhan tao gen md cho CMTI-V dua trén bon doan moi g6i nhau

Trinh tu clia bon doan oligonucleotit (mdi) dugc thiét k&€ dya trén trinh tu axit amin
clia CMTI-V sir dung bang ma di truyén cta E. coli:

Oligonucleotit 1  5’CATGGATCCATGTCCTCCT! GCCCAGGTAAGTCATCATG
GCCACACCTGGTAGGTGTTGGTGGTTCCGTTG

Oligonucleotit 2  5’CAGGATAACAGGTTTAACGTTCGGATTCTGCCTTTCGA
TGATAGCCTTAGCAACGGAACCACCAA

Oligonucleotit 3  5’AAAGCTGTTATTCCTGGAAGAAGGTACACCAGTTACCA
AGGACTTCAGGTGCAACAGGGTAGGAT

Oligonucleotit 4 5’CGCGGATCGCGTTAACCGATCCTCGGTGGTGATACTA
CCAGACCTCTCTTGTTAACCCAGATCCTAACCCTGTTG

Céc doan mdi duoge thiét ké nam g6i Ién nhau nhu hinh sau:

Méi 1: 70 nucleotit» Maéi 3: 65 nucleotit

Méi 2: 65 nucleoit Méi 4: 75 nucleotit
So dé céu tric mdi
Trinh tu cia méi 1 va 4 dugc thiét ké c6 chita vi tri nhan biét cia enzim giéi han
BamHI. Trat ty g&i nhau cdc moi nhu sau: méi 1 va 2 géi nhaul5 nucleotit, méi 2 va 3 g6i
nhau 16 nucleotit, méi 3 va 4 g6i nhau 14 nucleotit. Trat tv cdc mdi nam gdi lén nhau
dugc thiét ké sao cho khong xay ra sy dao nguge ddu clia cdc doan ngoai ¢ mudn. Dé thu
dugc gen mid cho CMTI-V bing con dudng tdng hop nhan tao, chiing téi tién hanh thi
nghiém gém hai phan tng PCR néi ti€p nhau, phan img sau sir dung san phdm cia phan
img trude lam khuodn.
Phan tng PCR 1: téng hop nhin tac doan gen m3 cho CMTI-V bing phan tng
PCR sir dung 4 oligonucleotit vira lam khuén vira 1am méi.
Phan img PCR 2: nhan ban gen tdng hop nhén tao bing phan ing PCR thit hai trong
do sir dung san phdm PCR1 lam khuén véi méi 1 va méi 4.
Trudc tién, ching toi ti€n hanh xdc dinh néng dé t6i wu cha 4 oligonucleotit cho

phan ing PCR1. Dic diém cla phan img nay la cic oligo vira duoc diing 1am méi vira
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duge dung 1am khuon. Do d6, viéc cdn thiét 1a phai xdc dinh duoc néng do thich hop cia
cdc oligo trong phan g téng hop nhan tao doan ADN ¢4 kich thudc ndm giita méi 1 va
moi 4. Chiing t6i thuc hién cic phan iing PCR tham do néng do 4 méi trong khoang tir
50ng dén 300ng/ moi. K&t qua ching t6i xdc dinh duge ndng d6 250ng cho phép nhan
tdng hop duge doan ADN ¢6 kich thude khoang hon 200bp. Két qua dién di san phiam
PCR 1 dugce trinh bay trén hinh 5.

Két qua trén hinh 5 cho thdy san pham PCR2 va PCR3 chi c6 m¢t bang ADN rat
sang va rd nét tuong Ung vai kich thude x4p si 230bp. Kich thudc nay phit hop vdi kich
thudc ciia gen CMTI-V (207bp) codng vdi 6bp cia md md ddu va ma két thic va 18bp
trinh ty nhan biét cia enzim gidi han thiét k&€ & hai ddu doan ADN. Nhu vay, cédc oligo
thiét k€ 1a dic hiéu, cho phép téng hop v nhan 1én ding doan gen mong muén.

Két qud tinh sach sdn phdm PCR t6ng hop nhdn tac gen md hod cho CMTI-V qua
mang Recochip:

San phdm PCR t6ng hop nhin tao gen md cho CMTI-V duoc théi qua mang
Recochip (Takara, Nhat) vi ching cé kich thudc nho khoang 230bp nén khé tinh sach
bang phuong phdp thoi gel thong thudng. ADN sau dé duge tia lai ning CH,COOH:
EtOH 100% nhur da néu, rdi ho tan tré lai trong nudc. Két qua tinh sach san phdm PCR
duoc mo 1a trong hinh 6a va 6b.

Két qua cho thdy chi cé duy nhat mét bang ADN sic nét, tuong tmg véi kich thudc
230bp so v&i ADN marker chimg t6 da tinh sach duge san phamPCR, du tiéu chuan ding
cho cac nghién citu tiép theo.
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Hinh 6b. San phim PCR ciia gen CMTI-V
duoce phan tich trén may Scan Sharp JX 330

3.1.2.2. Phdn lép gen ma hoé MCoTI-II (gen TI-II) tir ADN tong 56 cua gdc

Gen MCoTI-II trong ADN téng s6 clia gdc dugc nhan lén bing k¥ thuat PCR. Dé
thuc hién diéu nay, s dung ADN tdng s6 dd tinh sach lam khuén trong phan tmg PCR.
Cap moi dic hiéu duge thiét k& dua vao trinh tu gen MCoTI-II gin thém 2 trinh tv nhan
biét cha 2 enzim gidi han. & ddu 5’ clia méi xudi gin trung tAm nhan biét clia enzim gidi
han Ndel (CALTATG) c6 ma khdi ddu Met (ATG), ddu 5’ clia méi nguoc gin trung tam
nhén bigt clia enzim giéi han Xkol (CYTCGAG) ¢6 ma dimg téng hop. Trinh ty nucleotit
cua cip méi nhu sau:

MOdi xu6t (forward primer) ¢6 chifa trung tam nhan biét clia Ndel:

5 GAATTCCATATGAGCGGCAGCGATGGCGGCGTGTGCCCGA 3

MOéi nguoc (reverse primer) ¢ chira trung tam nhan biét clia Xhol:

5" CGGCTCGAGTTAGCCGCAATAGCCGTTGCCGCCGCAAAT 3

Gen MCoTL-1I trong genom ctia gdc dude nhan 1én bang ki thuat PCR véi cic diéu
kién da ghi trén so dd 5. Theo tinh toan 1y thuyét s& nhan duoc san phdm phan ting cé
kich thudc hon 110bp. Két qua dién di trén gel agaroz 2% cho thay san pham thu duoc cé
1 bang vdi kich thuée khoang 110 bp (hinh 7).
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* Cdc budc tién hanh phdn ldp gen md hod MCoTI-Il tir ADN tong s6 ciia gdc cu thé nhu
sai’
1. ADN tdng s6 clia gdc c6 do sach = 1,86, ndng do = 1000ng/ul duge ding lam
khuon trong phan img PCR (25ul) tdng hop gen MCoTI-II.
2. Héli moi dac hiéu cho MCoTI-1I (xudi va ngurge), néng dd 150ng thich hgp nhat
cho mbéi méi, dNTPs néng d6 200uM, 400ng ADN tdng s6 cilia gic (Jam Khuén),
Taq 0.2 IU. Cu thé la:

0,4ul ADN téng s6 (1000ng/pl)
0,5ul dNTPs (10mM)
1l méi xubi (150ng/pl)
1ul méi nguge (150ng/ul)
0,25l Taq (2IU/ul)
2,5ul dém cho Taq (10X)

19,26pl nuéc MilliQ khir tring

= 25ul cho 1 phan ting PCR.
3. Phanng PCR gém:
94°C 3 phuit
94°C 30 giay
40 chu ky~< 61°C 1 phiit 30 gidy
72°C 2 phiit
72°C 8 phiit
4°C
4. San phdm PCR dugc kiém tra bing dién di trén gel agaroz 2% va gel poliacrilamit
5% cho kich thudc MCoTI-II ~110bp (ding kich thudc nhu du tinh).
5. Tinh sach gen MCoTI-II tir gel agaroz nhu sau:
+ Dién di luong 16n san pham PCR trén gel agaroz 2% song song véi thang chuan
ADN, cat [4y bing ADN diing kich thudc MCoTI-II theo thang chudn, cho vao éng
eppendorf 2ml sach.
+ Cho vao 6ng trén khoang 1 thé tich dém gém: 4M GITC (Guanidin thiocyanat),
. 1 & 65°C cho t6i khi agaroz tan hoan todn. Thém vao bing 1 thé tich cén 100%.

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

+ Rira cot 2 ldn bang dung dich cén 70% ¢6 0,4M NaCl, méi lan 0,5ml, ly tam
6000 vong/phiit, trong 1 phiit, nhiét d6 phong.

+ Rira lai 1 1dn bing cdn 75%, ly tam 6000 vong/phit, trong 1 phit. Chuyén cot
sang ong mdi. '

+ Tach ADN bang 100l nude MiltiQ, ly tam 6000 vong/phiit, trong 1 phit.

+ Kiém tra do sach clia ADN trén gel agaroz 2% cho thdy chi c6 1 bang ADN véi
kich thuéc khoang 110bp. Do 46 hap phu & céc budc séng 260nm va 280nm cho
thay ti 1& OD1sonm/ODasoum 12 1,83, néng do dat khoang 450ng/ul di tiéu chuan

cho cdc nghién ctiu tiép theo.
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So dé 5: Phan 1ap gen MCoTI-1II tir ADN téng s6 clia gic

ADN tdng s6 ciia géic c6
d9 sach = 1.86

l Phan dng PCR (25ul}

Hai m6i dac hiéu cho MCoTI-HI (xudi va

ngugc), ndng 46 150ng moi mdi, dNTPs

néng d6 200uM, 300ng ADN t8ng s6 clia
géc (1am khuon), Tag 0.2 TU

h 4
Phan \ing PCR gém: 40 chu ky v6i nhiét d6 bién
tinh 12 94°C 30 giay, gin méi & nhiét do 61°C 1
phuit 30 gidy, t8ng hgp & nhiét d9 72°C 2 phiit

l

San phdm PCR trén gel agaroz 2% cho
kich thudéc MCoTI-II ~110bp (diing
kich thudc nhur du tinh)

!

Tinh sach gen MCoTI-1I tix
gel agaroz

'

Kiém tra san phdm tinh sach trén gel agaroz diing kich
thudc, kiém tra d¢ sach dat 1,83, néng d6 dat ~450ng/ul

Chit thich : Céc diéu kién PCR ghi trén so d6 5 1a k&t gua tham do nhiéu diéu kién khic

nhau:

A

Néng 46 méi: 50ng, 75ng, 100ng, 125ng, 150ng, 200ng, 300ng.

Néng do dNTPs: 50pM , 100pM, 150uM, 200uM, 300pM.

Néng d6 khuon: 50ng, 100ng, 150ng, 200ng, 300ng, 400ng, 500ng, 600ng, 700ng.
Néng do Taq: 0.21U, 0..25IU, 0.3IU.

Ciéc diéu kién nhiét do va thoi gian bién tinh khuén : 92°C, 93°C, 94°C va 95'C;
dai thoi gian bién tinh khuon tir 30 giay dén 5 phiit, méi phan ing chénh nhau 30
gidy. Tim thdy thdi gian dii dé bién tinh khuon ddu tién 13 3 phut, nhiét do [a
94°C. Tiép d6 viio chu k¥ 13 94°C trong 30 giay. |
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6. Cic diéu kién nhiét do va thoi gian gin méi: tir 45°C dén 64"C lién tuc méi phan
umg chénh nhau 0.5°C (mdy PCR: Mastercycler Personal Gradient - Eppendorf);
dai thoi gian gin moi tir 30 gidy dén 2 phit, mdi phan ung chénh nhau 15 giay.
Tim thdy thoi gian A 1a 1 phit 30 giay, nhiét d6 thich hop 1a 61°C.

7. Cédc diéu kién nhiét d6 va thdi gian tdng hop: i 70°C, 71°C, 72°C, 73°C va 74'C;
dai thoi gian tdng hop tir 30 gidy dén 3 phit, mbi phan tng chénh nhau 30 giay.
Tim thdy thoi gian du dé 1dng hop trong chu ky 12 2 phiat, nhiét do 1a 72°C.

8. S0 chu k¥ phan ing khic nhau: 15, 20, 25, 30, 35, 40, 45.

S ? bp

R '

S

o Hinh 7. Phd dién di san phdm PCR gen

——— 500 MCoTI-I trén gel poliacrilamit 5%
400 1. Thang ADN chuin 100bp # SMO
300 0321/2/3 (100-3000)

2. San phdm PCR ciia gen MCoTI-1I
200
= 110~
:100
2 1

3.1.2.3. Phdn lip gen md hod a-Al tit ADN téng sé ciia diu co ve

Cap méi dac hiéu duge thiét k€ lai trén trinh tu doan gen ma héa ho protein kim
ham o - amilaz trong dau Phaseolus vulgaris. Trén cap mdi 5' va 3' ching t61 gan thém
diém cét ciia Nco I (CCATGG) va Bam HI (GGATCC) dé tao ma khdi ddu Met (ATG) va
ma dimg trén trinh tr gen ma hda chat e ché a - amilaz.

Cip méi ¢6 trinh ty nhur sau :

Méi AIF : 5' - GGC CATGGCTTCCTCCAACITAC- 3

Moéi AIR : 5" - GCG GAT CCT AGA GGA TITTGT TG - ¥
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Chu trinh nhiét ctia PCR 1a : 95°C: 3 phit (95°C: 1 phit, 54'C: | phat . 72°C: |
phiit 20 giay) x 30 chu k¥ : 72°C: 10 phut va két thic & 4°C (ngay hoac dé qua dém).
Sau khi tién hanh chay PCR, san phdm duoc kiém tra trén gel agaroz 1%, két qua

nhan duoc trén hinh 8.

kb I 2

Hinh 8: Phd dién di san phdm PCR clia dau c6 ve tring
1. ADN A/ Bam Hl/ EcoRI
2. San phdm PCR
Qua két qua phé dién di ta thdy ring san phdm PCR ctia dau co ve tring dugc nhan
1én khd dic hiéu, cho mt bang véi kich thude phan tr khoang 0,7kb so vdi Marker. Két
qua nay phii hop vdi céc tinh toan 1y thuyét va két qua nghién ciu cia Chrispeel va cong
su [14].

3.1.2.4. Phdn ldp gen md hod RIP tit ADN téng s6 ciia mudp ding

D€ nhan doan gen ma hod RIP tir ADN téng s6 clia cay mudp dang (Momordica
charantia) bing k¥ thuat PCR, ching 16i da thiét k& cap mdéi MAP65F/ MAP859R c6
chita cic trinh ty nhan biét clia 2 enzim giGi han Ncol va BamHI dé dua vao vecto biéu
hién:

MAP65F: 5 — CCTACTGCACCATGGATGTTAACTTCG -3

Neol

MAP839R: 5 - GGATTATTATGGATCCTTCAATTCACAACAG -3

BumH1

Chu trinh nhiét cia PCR 1a: 94°C: 1 phiit; [94"C: 1 phit; 54°C: | phat; 72°C: | phiit
20 giay] lap lai 32 chu ky; 72°C: 10 phiit va két thic 6 4'C.
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Toéng thé tich 1a 25 ul gém: 500 ng ADN genom; 10 pM mébi mdi: 0,625 unit Taq
ADN polymeraz; MgCl, 2,4 mM; dNTP 1 mM va dém tuong tng.

Sir dung cap mdi da thiét k& dé tién hanh PCR véi phuorig phap tren da thu dugc
san phdm PCR dic hiéu véi kich thude khoang 0,8 kb. Kich thude cia san pham PCR
ding véi tinh todn 1§ thuyét va tuong duong véi kich thude cha ¢cDNA gen MAP30
(Momordica anti - HIV protein of 30 kD), chimg t6 doan gen nay khong co intron. Két
qua dugc trinh bay trén hinh 9.

kb M

~08kb Hinh 9. Phé dién di san phdm PCR tir ADN
genom cay mudp ding
M: Thang chudn ADN A /EcoRV/ BumHI
RIP: San phdm PCR gen mi hod RIP

3.1.3 Thiét ké vecto tai té hop
3.1.3.1. Thiét ké vecto tdi t6 hop mang gen CMTI-V

Pé thu duge du s6 lugng gen CMTI-V diing trong bién nap, sin phdm PCR nhéan
ban tir ADN tdng s6 cla bi d6 duge cét bang hai enzim giét han Ndel va BamHI, dién di
trén gel agaroz 2% dé tach va tinh sach gen CMTI-V. Vecto pET 14b ciing duge cét véi 2
enzim trén. Qua trinh lai gen vao vecto dugce thuc hién nhd T, ligaz theo ti 1¢ (1:3), 0 0
4°C qua dém. San phdm sau khi lai duoc bign nap vio t€ bao kha bién E.coli chiing DH5«
bing phuong phap séc nhiét. Két qua bién nap dugc sang loc trén méi trudng LB-agar c6
ampixilin, X-gal va IPTG, cédc khuan lac mau tring (khudn lac duong tinh) 12 c4c khudn
lac mang gen tai t4 hop CMTI-V, cic khudn lac mau xanh (khuin lac am tinh) la céc
khudn lac khéng mang gen tdi t6 hop CMTI-V. Qud trinh lai va bién nap duoc trinh bay
trén so do 6.
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So dé 6: Lai va bién nap gen CMTI-V vio vecto va vi khuan E. coli

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

|

Pién di kiém tra sin phdm cit trén gel
agaroz, tinh sach. Kiém tra d¢ sach dat
1.83, néng do dat 50ng/ul

Vecto pET-14b cit bing hai
enzim gidt han Ndel va

BamHl (37°C, 3gi0)

:

Di¢n di kiém tra sin phdm cit trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.8, néng do dat 550ng/ul

N/

Gen CMTI-V dugc gin véi vecto (43
md vong) bing enzim T, ligaz & 4°C,
16 gity (ki hiéu la pET14b-TI)

l

Kiém tra sin phdm lai bing PCR ding hai méi dac
hiéu cho gen CMTI-V ban ddu (xubi va ngugc), san
phidm PCR cho kich thudc ~ 230bp

l

Bi&n nap vecto mang gen CMTI-V vao
vi khuén E. coli DH5a bing s6c nhiét
(42°C, 1 phit 30 giay)

I

Kiém tra khé nang bién nap vecto mang
gen CMTI-V vio vi khuén E.coli bing
danh d4u X-gal wrén moi trudng LB-agar

l

Chon khudn lac tring kiém tra lai bing
PCR kha nang bi&n nap vecto mang gen
CMTI-V vio vi khudn E.coli, ¢6 san phim
diing kich thudc ~ 230bp

'

Téch vecto mang gen CMTI-V,
bi€n nap véo vi khudn biéu hién

E.coli BL2] (DE3)
Ky hiéu: BL21-TI
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* Cdc buoc tién hanh lai va bién nap gen CMTI-V vao vecto va vi khudn E.coli

tién hanh nhi sau:

1.

Gen CMTI-V thu duoc tir san pham PCR & so d6 4 duge cat bang 2 enzim gidi han &
hai ddu twong tng, diing lém insert cho phan ting lai véi vecto thuc hién nhu sau:
‘ 5ul san pham PCR (khoang 5ug ADN )
1l enzim Ndel (10U/ul)
1! BamH I (10U/ul)
2ul dém enzim (10X)
11pl nude MilliQ

= 20ul ctia phan img, 0 & 37°C trong 3 gio.
Sau thdi gian phén ting, toan bd san pham duoc dién di trén gel agaroz 0.8% va tinh
sach doan gen CMTI-V qua mang GF/D, thu 10ul. San pham tinh sach duoc kiém tra
ndng do, d6 sach bing may quang phd ti 18 ODyg,/ODsg0em 12 1,83, néng do 1a
260ng/pl 4 diing cho phén ting lai véi vecto twong thich.
Song song vdi cét va tinh sach doan gen CMTI-V (Insert), vecto twong thich (pET-
14b) ciing dugc md vdong bing chinh 2 enzim giéi han twrong tng nhu véi doan gen
CMTI-V (Ndel va BamH I). Tién hanh nhu sau:

1l (khoang 6pg ADN plasmit)

1yl enzim Ndel (10U/ul)

1311 BamH 1 (10U/t)

2ul dém enzim (10X)

15ul nude MilliQ

= 20pl ctia phan img, i & 37°C trong 3 gid
Sau thdi gian phan tng, toan bd san phim vecto (43 m& doan tuong tng cho insert)
duoe dién di trén gel agaroz 0,8% va tinh sach qua mang GF/D, thu 10ul. San pham
tinh sach dugc kiém tra néng do, do sach bing may quang pho ti 1& ODsgn/OD
12 1,81 néng d6 1a 280ng/ut di dung cho phan img lai véi insert (doan gen CMTI-V).
Lai doan gen CMTI-V vdi vecto pET-14b da md vong bang enzim T, ligaz. tién hanh’

nhu sau:
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6.
1.

8.

4pl insert (khoang [pig)
1l vecto (khoang 280ng)
1l dém cho T, ligaz (10X)
0,5u enzim T, ligaz (20U/ul)
3,5u! nude MilliQ
= 10ul cho phan tng, 4 ¢ 4°C 16 gio.
Kiém tra san phém lai trén gel agaroz 1%.
Kiém tra san phdm lai bing PCR véi méi tuong tng clia gen CMTI-V, phdn ng

gém:
0,51l ADN téng s6 (560ng/ul)
0,5u1 dNTPs (10mM)
1l méi xuéi (150ng/ul)
1l méi nguoe (150ng/pl)
0,25ul Taq (2IU/ul)
2,5ul dém cho Taq (10X)
19,25ul nuéc MilliQ khir tring
= 25ul cho | phan ing PCR.
Phan ing PCR gém:
94°C 3 phuit
94°C 30 giay
35chuky< 55°C 1 phiit 30 giay
72°C 2 phit
72°C 8 phuit
4°C

San pham lai doan gen CMTI-V vao vecto pET-14b thanh cong (ky hiéu pET 14b-TT)
& trén duge bién nap vao vi khuin DH5a theo phuong phap séc nhiét & 42°C trong |
phut 30 giay, gat trén mdi trudng LB-agar c¢6 ampixilin 200mg/ml + ImM IPTG +
1ug/ml X-gal, 0 & 37°C khoang 16 gid dé chon loc cdc khuan lac mang gen CMTI-V

(khuan lac tring).

57



10. Kiém tra cac khuan lac trang bing phan img PCR véi méi dac hiéu cho gen CMTI-V.
san pham dién di trén gel agaroz 2% cho kich thudc ding khoang 230bp. Phan ng

gom:

0,51l (chim 1 khudn lac tring bing tam khir iring. hod vae 20ul nudc MilliQ khir tring)

0,5ul dNTPs (10mM)
1l méi xudi (150ng/ul)
1l mdi nguoc (150ng/pl)
0,25ul Taq (2IU/ul)
2,5ul dém cho Taq (10X)

19,25ul nuée MilliQ khir tring

= 25ul cho | phan ting PCR.
11. Phan ing PCR gom:
94°C 3 phuit
94°C 30 giay
35chuky< 55°C I phiit 30 giay
72°C 2 phit
72°C 8 phiit
4°C
12. Nu6i biéu hién khudn lac tring da dugc chon loc trong méi trudng LB dich thé ¢6
200ug/ml ampixilin & 37°C qua dém (khoang 16 gid), thu t& bao, tach plasmit dé
ti€n hanh gidi trinh tr gen CMTI-V va diing dé bién nap vao vi khuan biéu hién
E.coli BL21.

Dé khing dinh chic chén cdc khudn lac tring mang gen CMTI-V, tién hanh chon
cac khudn lac tring riéng ré nudi cdy trong mai trudng LB 16ng c6 ampixilin 200ug/ml
khoang 16 gi¢s, 37°C, thu t€ bio, tich ADN vecto téi t6 hop theo so d6 7. San pham ADN
vecto tdi t6 hop c6 do sach dat OD,g 4 12 1.91, néng dé khoang 1ug/ul di tiéu chuan dé
doc trinh tu gen dich CMTI-V va diing trong cac thi nghigm khic.
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Se do 7: Tich ADN tir pET14b-TI

Nudi cdy vi khudn £.coli ¢6 mang
gen tai t8 hop (~16h, 37°C)

v

Ly tam thu t& bao vi khudn tur
10ml moi trudng nudi

v

Hoa t€ bao trong3ml dém P,:
50mM Tris/10mM EDTA/5ug/ml RNase

v

Thém vao 3ml dém P,:
200mM NaOH/ 1%SDS

!

Thém vao 3ml dém P;:
3M Kac, pH 5.5

y

Ly tam t6¢ d6 cao 6 4°C, 20
phiit thu dich trong

!

Lam uét Kit bing dém QBT:750mM
NaCl/50mM MOPS/15% isopropanol

v

Cho toan bd dich
trong qua Kit

!

Rira Kit bing dém QC:1M NaCV
50mM MOPS/15% isopropanol

!

Téch ADN khoi Kit bang dém QF:1.25mM
NaCl/50mM Tris-Cl/15% isopropanol

v

Két tia ADN béng 100% isopropanol lanh, hoa
tan lai bing dém TE, kiém tra san phim trén
quang phd 260nm/280nm va dién di trén gel

agaroz
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¥ Cde bude tdch ADN plasmit mang gen CMTI-\" bang Qiugen Kit o so do 7duoc
tién hanh nhu sau:

1. Nuéi cdy ching DHS5« mang gen CMTI-V trong méi trudng LB dich thé c6
200pg/ml Ampicilin & 37°C qua dém (khoang 16 gi). Ly tam thu t&€ bao tir 10ml
moi trudng nudi cdy bang ong falcol 15ml sach da khir t;'ilng G 4°C. 5000 vong/
phut trong 5 phuit. '

2. HoaA tan t€ bao bing 3ml dém P, (50mM tris/10mM EDTA/5ug/ml RNase) di lam
lanh ¢ 4°C.

3. Thém vao 3ml dém P, (200mM NaOH/ 1%8DS) & nhiét d6 phong.

4. Thém vac 3ml dém P; (3M Kac, pH 5,5 bang glacial acid acetic) da lam lanh ¢
4°C. Lic nhe nhing (khong ding pipet), ly tam 20.000 vong phiit, 20 phiit & 4'C,
thu dich trong.

5. Lam u6t Kit bang 0,5ml dém QBT (750mM NaCl, 50mM MOPS (3-(N-
Morpholino) propanosulphonic acid) pH7,0 , 15% Isopropanol, 0,15% Triton X-
100).

6. Dat Kit vao 6ng falcol 15ml méi, cho toan bé dich trong thu duge & bude (4) qua
Kit.

7. Rira Kit 2 ldn, méi 1dn bing 2 ml dém QC (IM NaCl, 50mM MOPS pH 7.0 . 15%
Isopropanol). Rira lai Kit bing 2ml ¢6n 75%, chuyén ¢6t sang 6ng mai.

8. Tach ADN plasmit khoi Kit bang 0,8ml dém QF (1,25mM NaCl, 50mM Tris pH
8,5 , 15% isopropanol), ly tam 500 vong/phiit, trong 1 phiit. Thu lay dich ADN
plasmit sang 6ng eppendorf 1,5ml sach, két tia ADN plasmit bang cdch thém vao
560p! Isopropanol 100% & 4°C, tron nhe. Ly tam 16.000 vong/phiit. 4°C trong 30
phtit, bo hét dich trong, d€ kho 6ng trong t hét, hoa tan ADN plasmit bing 50ut
dém TE (1mM EDTA, 10mM Tris pH 8,0).

9. Kiém tra ndng do cia ADN plasmit trén gel agaroz 0,8%.

10.Kiém tra néng d¢ va do sach clia ADN bang may quang phd. do dé hdp phu & buéce

$6ng OD1gam/ODagimm €6 1 1€ 12 1,84, dat tiéu chudn dung dé giai trinh tv gen va

bién nap vao vi khuan biéu hién.
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San phdm ADN vecto tdi té hop tich va tinh sach theo so d6 7 so sdnh véi ADN
vectg pET14b (khong mang gen tdi t6 hop) dugc the hién trén hinh 10:

Hinh 10: Phd dién di san phdm ADN vecto tdi t6 hop trén gel agaroz
1. San phim ADN vecto pET14b khéng mang gen CMTI-V tdi t6 hop (1ul)
2. San phim ADN vecto (pET-TI) mang gen CMTI-V t4i td hop (1pl)
3. San phdm ADN vecto (pET-TI) mang gen CMTI-V tdi t6 hop cat bang
enzim gidi han BamH I/Ndel (1ul)

Kiém tra lai sdn phdm bién nap bang PCR

Vecto tai té hop mang gen TI-V duogc ding 1am khuon dé kiém tra lai kich thudc
gen CMTI -V sau khi bi€n nap vao vi khuin E. coli DH 5a bing PCR véi cip méi xudi.
nguoc diac hiéu cha gen CMTI-V. Két qua trén hinh 11 cho thdy san pham PCR duge
nhan ban tir ADN vecto tdi td hop cia khuan lac tring c¢é 1 bang ADN sdc nét c6 kich
thuée khoang 230bp, tuong tng véi san phdm PCR khi sir dung ADN genom bi do lam
khuon.
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Hinh 11: Phé dién di san phdm PCR ADN cia pE14b-TI tich tir cac khudn lac
duong tinh trén PAGE 5%.
1- Thang chuin ADN Mix (100-10000bp)
2. 3.4- San phdm PCR sit dung ADN vecto tdi t8 hop tir khudn lac xanh lam khuén
véi cap méi dac hiéu cho gen CMTI-V

5- San phdm PCR sir dung ADN vecto tdi t hop tir khuin lac tring lam khuén
voi cap méi dic hiéu cho gen CMTI-V
6- San phdm PCR sl dung ADN tdng s6 cta bi dé lam khuoén

3.1.3.2. Thiét ké vecto tdi to hop mang gen MCoTI-11

Nhan gen MCoTI-II bang PCR, cit véi 2 enzim gidi han Ndel va Xhol, vecto
pTYB12 ciing dd dugc cit voi 2 enzim Ndel va Xhol. Qué trinh lat gen vao vecto dugc
thuc hién nhd T, ligaz theo ti 1& (1:3), G 6 4°C, 16 gid. San pham sau khi lai dugc bién nap
vao t€ bao kha bién E. coli ching DHS5a béing phuong phép sdc nhiét. Két qua bién nap
dugc sang loc trén moi trudng LB-agar ¢6 ampixilin, X-gal va IPTG, cdc khuan lac mau
tring (khuan lac duong tinh) la cdc khudn lac mang gen td; té hogp MCoTI-I1. cic khuan
lac mau xanh (khuan lac am tinh) la cdc khuan lac khong mang gen téi 16 hop MCoTI-II.

Quad trinh lai va bién nap dugc trinh bay ¢ 50 do 8.
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So dé 8: Bién nap gen MCoTI-II vao vecto va vi khuan E. col

Gen MCoTI-II cit bing hai Vecto pTYBI2 cdt bang hai
enzim giéi han Ndel va Xhol enzim gist han Ndel va Xhol
(37°C, 2gid) (37°C. 2gi®)
Pién di kiém tra san phdm cét trén gel _ Dién di kiém tra san phdm cit trén gel
agaroz, tinh sach. Kiém tra d6 sach dat agaroz, tinh sach. Kiém tra d¢ sach dat
1.8, néng do dat 65ng/ul 1.84, néng do dat 730ng/ul

= ==

Gén gen MCoTI-1 vio vecto bing
enzim T, ligaz & 4°C, 16 gi¢

Y

Kidm tra sn phdm gin (cit lai bing 2 enzim gi6i
han Ndel v Xhiol). Kiém tra bing PCR diing hai
mdi ban ddu (xudi va nguge)

A4

Bié€n nap vecto mang gen MCoTI-II vao
vi khudn E.coli DH5a bing s6c nhiét
(42°C, 1 phat 30 giay)

i

Kiém tra kha ning bi€n nap vecto
mang gen MCoTI-II vao vi khudn
E.coli bing ddnh diu X-gal trén mai
truéng LB-agar

Y
Chon khudn lac tring kiém tra lai bang .
PCR kha nang bién nap vecto mang gen

MCoTI-II vao vi khudn E.coli, ¢6 san pham

diing kich thudc (khoang hon 110bp)
Ky hiéu: PI-17
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* Cdc budc tién hanh nhu sau:

1. Gen MCoTI-1I thu duoc tir san phdm PCR dugc ¢t bing 2 enzim gidi han ¢ hai dau
tuong img, dung lam insert cho phan ung lai véi vecto thuc hién nhu sau:

5ul san pham PCR (khoang Spg ADN )
14l enzim Ndel (10U/ul)

Ll Xho I (10U/ul)

2ul dé¢m enzim (10X)

11pl nuée MilhiQ

= 20pl cua phan ing, 0 & 37°C trong 2 gio.

2. Sau thdi gian phan @ng, todn bd san pham dugc dién di trén gel agaroz 0,8% va
tinh sach doan gen MCoTI-1I qua mang GF/D, thu 10pl. San phdm tinh sach duoc
kiém tra néng d9, do sach bing mdy quang phé ti 1& ODyg,n/ODaxenn 12 1,8, néng
do 12 65ng/ul di: dung cho phan ung lai véi vecto tuong thich.

3. Song song vd&i cit va tinh sach doan gen MCoTI-II (insert), vecto twong thich
(ptyb12) cling dugc m& vong bang chinh 2 enzim gidi han tuong &ng nhu véi doan
gen MCoTI-II (Ndel va Xho I). Tién hanh nhy sau:

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

1l Xhol (10U/pl)

2l dém enzim (10X)

15l nudc MilliQ

= 20ul cha phan tng, 0 § 37°C trong 2 gid
4. Sau thdi gian phan ¥ng, toan bo san phadm vectd (43 md doan tuong tng cho insert)
duoc dién di trén gel agaroz 0,8% va tinh sach qua mang GF/D. thu 10ul. San
phdm tinh sach dugc kiém tra ndng do, do sach bang may quang phd ti I
OD160am/OD1g00m 12 1,84 ndng dé 1a 730ng/l di ding cho phan img lai véi insert
(doan gen MCoTI-1I).
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5. Lai doan gen MCoTI-II voi vecto pTYBI12 da mo vong bang enzim T, ligaz. tién
hanh nhu sau:
6,5ul insert (khoang 420ug)
0,4pl vecto (khoang 300ng)
Ipl dém cho T, ligaz (10X)
0,5ul enzim T, ligaz (20U/ul)
1,6pl nude MilliQ

= 10ul cho phadn \ing, 0 & 4°C 16 gid.
6. Kiém tra san phdm lai trén gel agaroz 1%.

7. Kiém tra san phdm lai bing PCR v6i méi tuong dng clta gen MCoTI-I1, phan ing
gém:

0,5ul san pham lai (khoang 300ng/ul)
0,5ul dNTPs {10mM)

1l méi xuoi (150ng/ul)

Iul méi nguge (150ng/ul)

0,25ul Taq (2IU/ul)

2,5ul dém cho Taq (10X)

19,25ul nuée MilliQ khir tring

=25ul cho I phan ing PCR.

8. Phan ing PCR gom:
94°C 3 phiit
94°C 30 giay
40 chu ky 63°C 1 phut 30 giay
72°C 2 phiit
72°C 8 phiit
4°C
9. San pham lai doan gen MCoTI-II vao vecto pTYBI12 thanh cong (kv hiéu PI-17) &
trén dugc bién nap vao vi khuan DHS5a theo phirong phép séc nhiét & 42°C trong |
phit 30 giay, gat trén mor trudng LB-agar ¢6 ampixilin 200mg/ml + 1mM IPTG +
lug/ml X-gal, 0 & 37°C khoang 16 gi& dé chon loc céc khuin lac mang gen
MCoTI-1I (khuan lac tring).
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10. Kiém tra céc khuan lac tring bing phan tng PCR vdi méi dac hiéu cho gen
MCoTI-II, san pham dién di trén gel agaroz 2% cho kich thudc ding khoing
110bp. Phan ting gom:

0,5ul (chdm 1 khudn lac tring bing tam Khir trung, hoa vao 20ul nude MilliQ khi triing)
0,5u1 dNTPs (10mM)

1]l méi xuoi (150ng/ul)
1 pul méi nguoc (150ng/ul)
0,25ul Taq (210/ul)
2,5ul dém cho Taq (10X)

19,25ul nude MilliQ khir triing

= 25ul cho 1 phan ing PCR.

11. Phan tng PCR gém:
94°C 3 phit
94°C 30 giay

40 chuky< 63°C 1 phiit 30 giay

72°C 2 phiit
72°C 8 phiit
4°C

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

200pg/ml ampixilin & 37°C qua dém (khoang 16 gid), thu t€ bio, tich plasmit dé

ti€n hanh giai trinh tv gen MCoTI-1I va dung dé bién nap vao vi khuan biéu hién
E.coli BL21.
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Dé kiém tra két qua bién nap, ti€n hanh chon cic khudn lac tring riéng r& nuéi cay
trong moi trudng LB long ¢6 ampicilin 100ug/ml khoang 16 gis & 15°C, thu t& bao, tich
ADN vecto tdi t6 hop theo Qiagen Kit dugc so sdnh véi ADN vecto pTYBI2 (khong
mang gen tai t& hop) trén hinh 12. San phdm ADN vecto téi t6 hop ¢6 néng do va do sach
dat OD,e/ ODyy, 1a 1,91 khoang 1pg/pl di tieu chuan dé doc trinh tu gen dich TI-II va
dung trong cic thi nghiém khic.

2 3 4

Hinh 12: Phé dién di san phdm ADN vecto téi 16 hop trén gel agaroz
1. San phdm ADN vecto pTYBI12 mang gen MCoTI-II t4i 5 hop (1)
2. San pham ADN vecto pTYBI2 khong mang gen MCoTI-I1 tdi t6 hop (1pul)

3. San phdm ADN vecto pTYBI2 mang gen MCOTI-II tii t6 hop cit bang
Ndel va Xhol (1pul)

4. San pham ADN vectd pTYBI12 mang gen MCoTI-II tii t6 ho’p cat bang
Ndel :
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Ching toi cling di kiém tra ti€p tuc san phdm bién nap gen TI-II vao vecto
pTYBI12 bang PCR. Sir dung ADN vectd tdi t6 hgp mang gen TI-1I [am khuén véi cip mai
dac hiéu clia gen TI-II. K&t qua trén hinh 13 cho thay san pham PCR ¢6 1 bang ADN sic
nét dugc nhan ban tir ADN vecto tdi t6 hgp ciia khudn lac trdng c6 kich thudc khoing
114bp, tirong iing vdi san pham PCR khi st dung ADN t6ng s6 cta gac lam khuon.

PR s pgpe®
o & o

' LTI X b
. —Paly.(h
” oly. (bp)
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- ;vw#fwﬁ-mh‘wm‘-m‘mm%
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Hinh 13. Dién di d6 cic san pham PCR clia gen MCoTI-1I trén gel agaroz

M. Thang ADN chuén 100bp #SMO0241/2/3 (80—1031)
1>7. San pham PCR ctia gen MCoTI-I1
8. San phidm PCR sir dung ADN genom cla gac [am Khuén



3.1.3.3. Thiét ké vecto pET 21 d(+) mang gen a-Al
ADN

{ 1 1 ]

Nhan doan gen a-Al bing PCR

v

et Tinh sach san phim PCR
pPET214d ™ (st dung bo kit théi gel QIAGEN)
ori 5440 bp ¢

C————— gena-Al

|

Ciat bang Ncol va BamHl
Nco 1/Bam H1 —
N&i ghép gen a-Al |

l T4 ADN Ligaz

Bam B1

pET21d-cAl

PLASMIT TAI TO HOP
Hinh 14: So d4 thiét k& vecto pET21d mang gen o-Al tdi to hop
* Cdc budc tién hanh nhu sau:

1. Tir ADN téng s6 nhan doan gen a-Al bang PCR véi cic diéu kién nhu da mo ta o
phan phan lap gen.

Tinh sach san phdm PCR béng bo kit thoi gel QIAGEN
Cat gen bing hai enzim gidi han Ncol va BamHI

Plasmid pET21d dugc m& vong bang hai enzim gidi han Ncol va BamHI

A A

Thyc hién phan ing ndi bing T4 ADN ligaz: 3 ul vecto pET21d dd md vong + 5ul
gen o-Al sau tinh sach san phz‘im PCR + 0.6 ul T, ADN ligaz + 1.2 pl dém T,
ligaz x10 + 2,2 ul nuéc cit. Hon hop 0 qua dém & 12-16°C.
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So dé 9: Nuoi cdy vi khuan mang plasmit tdi t& hop. tach chiét ADN plasmit

Bluescrip d(+) mang gen t4i t6 hop (a-Al)

C4y céc khuén lac don vao binh
nén 25 ml ¢é chita khang sinh
Ampixilin (100 pg/ml)

v

Nuoi tc 200 vong/phiit, &
37°C, qua dém

T

Ly tam thu sinh kh6i vi khudn
& 5000v/p trong 10 phuit

T

Hoa tan cin trong trong dung
dich thuy phan, 0 & nhiét do
phong trong 5 phiit

Y

B4 sung dung dich bién tinh
ADN, 0 trén d4 2 phit

v

B sung dung dich héi bién
chon loc ADN plasmit

v

Ly tam 12 000 v/p trong 20 phuit

y

Huit dich néi chuyén sang
EtOH 100% (1: 2)

¥

Giir -20°C, qua dém

-

Ly tam 14 000 v/p trong 20
phuit & 4'C

v

Rira tha bang EtOH 70%

-

Say khé tda, hoa tan trong nudc
khit ion
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* Cdc budc cu thé dugce tién hanh nhue sau:
1. Cay céc khuin lac don vao binh nén 25 ml moéi trudng LB ¢6 chda khdng sinh
ampixilin (100 pg/ml)
Nuai lic 200 vong/phiit, & 37°C, qua dém
Ly tam thu sinh khéi vi khuin & 5000vong /phiit trong 10 phiit & 4°C
Hoa tan can trong trong dung dich thuy phan, & ¢ nhiét d6 phong trong 5 phiit
B4 sung dung dich bién tinh ADN, i trén dé trong 2 phiit
Ly tam 12 000 vong /phit trong 20 phat.
Huit dich néi, bd sung EtOH 100% véi ty 1¢ 1: 2 (VAv), giit qua dém &-20°C
. Ly tam 14 000 vdng /phit trong 20 phiit & 4°C
Rira tiia bdng EtOH 70%
10. Say kho tua, hoa tan trong nudc da khir ion

R I

3.1.3.4. Thiét ké vecto pET21d(+) mang gen md hod RIP cig mudp ding

Sau khi nhan duoc san phdm PCR dic hiéu, ching t6i da tién hanh tao dong gen
m3 héa RIP trong vecto biéu hién pET-21d(+). Vecto pET-21d(+) véi kich thude phan ur
12 5440 bp c6 mot s& diac diém sau: mang trinh tu khdi dau sao chép (origin) cha E. coli
gidp cho plasmid c6 thé sao chép trong t€ bao vat chi; mang ving tao dong biéu hién bao
gém promoto T7, ving cat gan dac hiéu (tir diém cat clia BamHI dén Xhol) dat gilta
promotc T7 va terminato T7; doan gen quan tam gin vio vectd tii t6 hop dugc phién ma
nhd ARN polimeraz T7 trong t€ bao vat chl; mang gen chon loc khang ampixilin. Do d6,
vecto niy cé thé déng th&i diing 1am vecto tich dong va biéu hién.

Sau khi gin san phdm PCR duge xir ly bing enzim gidi han Ncol va BamHI duge
ghép néi vecto biéu hién pET-21d(+), chiing t6i da thu dugc mot s& plasmit véi kich.
thudc 16n hon pET-21d(+). D€ kiém tra cac doan ADN gin vio plasmit c6 phai la gen ma
héa RIP hay khong, ching toi d ti€n hanh x&r Iy cic plasmit dé bing enzim gidi han
Ncol, BamHI va da thu duogc 2 bang véi kich thude 5,4 kb va 0,8 kb. Két qua thuc nghiém
cta chiing toi hoan toan phii hgp vdi tinh todn 1y thuyét. Hon nita, khi tién hanh PCR su
dung cap méi MAP65F/ MAP859R véi khudn la cac plasmit tdi t6 hop, ching 161 cling
thu dﬁqe bang cé kich thudc khoang 0,8 kb tuong duong véi kich thudc clia san pham thu
duge khi sir dung cap méi MAP65F/ MAP859R véi khuon 1a ADN téng s6 clia cay mudp
déng (hinh 15).
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kb M 1 2

1
075

Hinh 15. Thiét k& vecto pET-21d(+) mang gen ma héa RIP tir cay mudp dang
M: Thang ADN chuan 1kb
1: San phdm PCR véi khuon 13 ADN t6ng s6
2: San pham PCR véi khuon 1a plasmit tdi t6 hop
3: Plasmit t4i t6 hop cat bing Ncol va BamHI
4: Plasmit tai t6 hop chifa gen ma héa RIP
5: Vecto pET-21d(+)

3.1.4. Giai trinh tu cac gen CMTI-V, gen MCoTI-11, gen a-Al, gen RIP

Dé ti€p tuc kiém tra két qua bién nap, d3 x4c dinh trinh tr cac doan gen ma hod
CMTI-V, MCoTI-1I, a-Al va RIP trong c4c vecto tdi td hop tuong ting. K&t qua trén cic
hinh 16, 17, 18, 19 cho thdy céc trinh tr gen dich trong plasmit ti t6 hop ding véi céc

trinh tr da dua vao vecto.
3.14.1. Trinh tu gen CMTI-V

TGA TGGCCC ACC TGGTAG GTG TTG GTG GTT CCG TTG CTA AGGCTATCA TC 50
GAAAGGCAG AAT CCGAAC GTT AAAGCT GTT ATC CTG GAAGAAGGT ACA CC 10D

AGTTAC CAA GGACTT CAG GTGCAA CAGGGT TAG GATCTG GGT TAACAAGA

150

AGTCTG GTA GTA TCA CCA CCG AGGATC GGTTAA CGCGGA TCA TGGCTG CC 200
GGC GCGGCA CCA GGC CGC TGC TGT GAT GAT GAT GATGAT G 240
Hinh 16: Trinh ty ADN vecto tdi t6 hgp 6 chita gen CMTI-V

3.1.4.2. Trinh tu gen MCoTI-11
1 GCTCGCGGAT TTCAGACCTG  TTATTTCGAG AAGGAGACGA TTATTATGGG 50
51 TATTACTTTA TCTGATGATT CTGATCATCA  GTTTTIGCTT 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 350
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351 CTTGAGGGGT TTTTTGCTGA AAGGAGGAAC TATATCCGGA TATCCCOGCAA 400
401 GAGCCCGGCA GTACCGGCAT AACCAAGCCT ATGCCTACAG CATCCAGGGT 450
451 GACGGTGCCG AGGATGACGA TGAAGCGCCA TIG
Hinh 17: Trinh tu ADN vecto téi 16 hgp pTYBI12 c6 chita gen MCoTi-11
3.1.4.3. Trinh tu gen a-Al
ATGGCTTCCTCCAAGTTACTCTCCCTTGCCCTCTTCCTTETGCTTCTCACCCTCGC 56
AAACTCAGCCACCGAAACCTCCTTCAATATCGATGGGTTCAACAAAACCAACCTTA 112
TCCTTCAAGGCGATGCCATCGTCTCACCGAACGGCAACTTACAACTATCCTATAAT 168
TCATACGACTCTATGAGCAGAGCCTTCTACTCCGCCCCCATCCARATCAGGGACAG 224
CACCACCGGCAACGTCGCCAGCTTCGACACCAACTTCACAATGAATATCCGCACTC 280
ACCGCCAAGCAAATTCCGCCGTTGGCCTTGACTTTGTTCTCGTCCCCGTCCAGCCC 338
GAATCCARAAGGCGATACTGTGACTGTGGAGTTCGACACCTTCCTTAGCCGTATTAG 392
CATCGACGCGAACAACAACGATATCAARAGCGTGCCTTGGGATGTACACGACTACG 448
ACGGACAARACGCGGAGGTTCGGATCACCTATAACTCCTCCACGAAGGTCTTTGCG 504
GTTTCTCTGCTAAACCCTTCTACGGGAAAGAGCANCGACGTCTCTACCACAGTGGA 560
GCTGGAGAAAGAAGTTTACGACTGGGTGAGGGTTGGGTTCTCTGCCACCTCAGGGG 616
CTTATCAATGGAGCTATGAAACGCACGACGTTCTCTCTTGGTCTTTTTCTTCCAAG 672
TTCATCAATCTTAAGGACCAAAAATCTGAACGT TCCAACATCGTCCTCAACAAAAT 728
CCTCTAG 735
Hinh 18 : Trinh tu cia doan gen - Al cia dau Phaseolus vilgaris
3.1.4.4. Trinh ti gen RIP
1l atggatgtta acttcgattt gtcgactgecc actgcaaaaa cctacacaaa atttatcgaa
61 gatttcaggg cgactcttec atttagccat aaagtgtatg atatacctct actgtattcce
121 actatttecg actccagacg tttcatactc ctcaatctca caagttatge atatgaaacce
181 atctcggtgg ccatagatgt gacgaacgtt tatgttgtgg cctatcgcac cegegatgta
241 tcctactttt ttaaagaatc teocteoctgaa gettataaca tcctattcaa aggtacgegg
301 aaaattacac tgccatatac cggtaattat gaaaatcttc aaactgctgc acacaaaata
361 agagagaata ttgatcttgg actccecctgece ttgagtagtg ccattaccac attgttttat
421 tacaatgccce aatctgctcecce ttetgcattg cttgtactaa tcocagacgac tgcagaaget
481 gcaagattta agtatatcga gcgacacgtt gctaagtatg ttgeccactaa ctttaagcca
541 aatctagcca tcataagctt ggaaaatcaa tggtctgctce tctcecaaaca aatatttttg
601 gcgcagaatc aaggaggaaa atttagaaat cctgtegacc ttataaaacc taccggggaa
661 cggtttcaag taaccaatgt tgattcagat gttétaaaag gtaatatcaa actcctgcetg
721 aactccagag ctagcactgc tgatgaaaac tttatcacaa ccatgactet acgtggggaa
781 tctgttgtga attga

Hinh 19 : Trinh tr cta doan gen McRIP clia mudp ding

Poan gen RIP (hinh 19} bao gébm 795 bp ma héa cho phan tr protein gom 264 axit
amin (protein nay duoc dit tén la McRIP) véi khoi luong phan ta khoang 30 kD. So véi
trinh ty chdng t6i di cong bs vé gen nay (ma s AJ294541) (73], doan gen ma héa RIP
trong pMcRip6 ¢6 mot s6 thay ddi nucleotit & cac vi tri 375 (G->T), 438 (G->T) va 617
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(C->G) dén 16 nhing thay déi axit amin tuong Ung O cac vi tri 124 (Glu->Asp) va 203
(Ala->Gly). Cé thé day 1a hai alen khac nhau clia RIP & mudp dang.

So vé6i cdc trinh tr vé gen ma hod RIP duoc phan 14p tir cdc thuc vat thude chi
Momordica da duge cong b {53, 79, 100, 126], doan gen ma hod RIP trong pMcRip6 cé
mifc d6 tirong déng cao (trén 99%). Trong d6, dang chu y 1a cac nghién ciu vé momordin
IT (cdn goi 12 beta-momorcharin) cia Ortigao va MAP30 cua Lee-Huang. Gen mi hoa
RIP trong pMcRip6 sai khac 4 nucleotit so véi gen ma hod momordin II va 6 nucleotit so
véi gen ma hod MAP30, dan tdi nhimg thay déi tuong tng trong trinh ty axit amin (hinh
19). MAP30 di duoc tich dong trong vecto pRSET va biéu hién thanh cong trong E. coli
(54]. Hon nita MAP30 téi t6 hop ciing c6 ddy du céc hoat tinh sinh hoc giéng nhu MAP30
tr nhién (duoc tinh sach tir cdc mo cia mudp diang). Do d6, chung t6i da quyét dinh st
dung pMcRip6 dé tién hanh cic nghién ciu ti€p theo. Trinh tir axit amin suy dién clia
MCcRIP khong chita xistin gidng nhu trichosanthin (mot loai RIP dugc phan lap tir
Trichosanthes kirilowii) [132). Trong khi d6, mét s6 loai RIP khac ¢é chira xistein nhu 1a
xistin [59], abrin A-chain [37], ricin A-chain [22], trichoanguin {!3]. Axit amin nay cé
thé truc ti€p tham gia vio tao lién két dixunfua véi mét khang thé da dugc heat héa.
MCcRIP khong chifa doan peptit tin hiéu (gom 23 axit amin & dau N), doan peptit nay sé
dugc cat bo trong qua trinh tao thanh RIP hoan chinh.

Trinh tu nucleotit ctia doan gen ma héa RIP trong vecto pBluescript KS(-) da duoc

xdc dinh va cong bd trén cac Ngan hang trinh tu gen Quéc t&€ EMBL/Genbank/DDBJ véi
mi s6 AJ748278.

3.2. BIEN NAP CAC VECTO TAI TO HOP VAO VI KHUAN BIEU HIEN E. COLI
(BL21) VA BIEU HIEN CAC PROTEIN TAI TO HOP TUONG UNG

3.2.1. Bién nap céc vecto tdi té hop pET14b-(TI-V), pTYBI12-(TI-II),
pET21d(+)-aAl, pET21d(+)-RIP vao vi khuin E. coli (BL21)

Trude khi bién nap cdc vecto téi t hgp pET14b-TI, pTYBI12-TI-II, pET21d(+)-aAl,
pET21d(+)-RIP vio ching vi khuin biéu hién E.coli (BL21), cin kiém tra sy thudn khiét va
kha nang phat trién clia chiing vi khuan biéu hién. Qud trinh kiém tra dugc thuc hién nhu
sau: Lay giéng goc t€ bao da gir ¢ ~70°C (30ul) giit trong dd 30 phiit, cho vao 300 pl mai
truong SOC, nudi lic & 37°C 1 gio, cdy trai trén dia méi trudng LB khong c6 khéng sinh, 4
37°C qua dém thay khuan lac moc tuong déi day. Chon lay 1 khuan lac riéng ré nuéi trong
moi trudmg LB 1ong khong c¢6 khdng sinh & 37°C qua dém, ching vi khuin phat trién rat
t6t. Ti€p tuc nudi gidng t€ bao nay trong moi trudmg LB long mai ¢ 37°C 3 gid, thu té bao
dé tién hanh bién nap vecto téi t& hop vao ching t& bao biéu hién nay.
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3.2.1.1. Bién nap vecto pET14b-(TI-V) vdo chiing vi khudn bi¢u hién E. coli (BL21)

Vecto tai 16 hop duge bién nap vao 1€ bao kha bign £. coli BL21 theo phwong phdp
soc nhiét. Sau khi bién nap, cdy trai vi khuan tdi t6 hop trén méi truong LB-agar c6
ampixilin, 0 37°C qua dém thay moc trén méi dia Khoang hon 20 khuén lac riéng ré. diéu
d6 chimg td chiing vi khudn biéu hién da mang gen CMTI-V t4i 6 hop (ky hiéu BL21-
TI). Chon céc khuan lac riéng ré nuéi cay tié€p trén moéi trudng LB l6ng ¢ ampixilin ¢
37°C qua dém, tich plasmit va kiém tra bang ky thuat PCR. K&t qua trén hinh 20 va 21
cho thdy cdc khuédn lac déu cho sin phdm PCR khoang 230bp, diing kich thudc da du
tinh. Céc khudn lac BL21-T1 4, 5, 6 ducc giif lai cho céc thi nghiém ti€p theo.

J bp

1 2 3 4 567 8 9 10 11 1 2 3 4 5 6

Hinh 20: Phd dién di san phim PCR Hink 21: Phé dién di san pham PCR trén PAG
trén gel agaroz (sit dung ADN vecto tii 5% (st dung ADN vecto tdi t6 hop tach tir cic
t6 hop tich tir cac khudn lac BL2I-T1 khuan lac BL21-T1 khéac nhau lam khuén).
khéc nhau lam khuon). _ 1- Thang ADN chudn (Marker 100bp: tir 80-
1- Thang ADN chudn (Marker Mix: tir 1031bp)

100-10000bp). 2,3-  D6i ching: san pham PCR ban dau (st&r dung
2-11:  San phim PCR (st dung ADN ADN genom bi d6 1am khutn véi mdi xuéi,

vecto clia cc khudn lac duong tinh nguge (1l va 0.5ul)

khdc nhau) 4,5,6- San phdm PCR (sir dung ADN vecto tdi 6

hop tdch tir cac khudn lac khac nhau)
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3.2.1.2. Bién nap vecto tdi té hop pTYBI2-(TI-II) vao vi khudn biéu hién E. coli BL21

Vecto tai 18 hop dudc bi€n nap vao t€ bio kha bién E.coli BL21 theo phuong phdp
séc nhiét. Sau khi bién nap, cdy trai vi Khuan tai t8 hop trén moi trudng LB-agar c6
ampixilin, & 37°C qua dém thdy moc trén mbi dia khoang 10 khudn lac riéng ré. diéu dé
chimg to vi khudn biéu hién da mang gen MCoTI-11. Ky hi¢u BL 2/- TI-I (P1-17). Chon
cac khudn lac riéng ré nudi cay trén mai trudng LB long ¢6 ampixilin & 37°C qua dém.
Téch plasmiit va kiém tra kha nang bién nap vecto mang gen TI-II vao vi khudn bi€u hién
bing k¥ thuat PCR. Két qua trén hinh 22 cho thdy cac khudn lac déu cho san pham PCR
khoang 114bp diing kich thuéc di du dinh.

Hinh 22. Kiém tra kha ning bién nap gen MCoTI-1I vao E. coli BL21
1. Thang ADN 100bp 2. Déi ching
3—6. San phdm ADN vects mang gen MCoTI-11

3.2.1.3. Bién nap vecto pET21d(+)-a-Al vao chiing vi khudn biéu hién E. coli (BL21)

Dé biéu hién dugc gen ndi chung va gen a-Al néi riéng trong vi khuan thi can phai
chon dugc chiing vi khuan biéu hién thich hop. D€ biéu hién gen a-Al chiing t6i lra chon
ching E. coli BL 21.

Qua trinh bién nap duge thuc hién nhu sau: Ching toi 18y plasmit pET21d da mang
gen a-Al tron véi dung dich 1€ bao vi khuén E. coli BL21 kha bién. Sau d6 tién hanh séc
nhiét & 42°C trong 2 phiit. Sau khi s6c nhiét, bé sung 0,4ml méi trudng SOC, nuéi lic 200
v/p 6 37°C trong 1 gid. Dich nuéi cay sau d6 duoc cdy trai lén mai trudng LB thach ¢6
chita khang sinh Ampixilin, 0 37°C qua dém. Chiing t6i nhan dwoc két qua la trén dia
thach moc rét nhiéu khuén lac don. Theo 1¥ thuyét ching tai sir dung plasmit di mang
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gen o-Al do vay céc khudn lac moc dugc trén moi trudmg 6 khang sinh ampixitin 1a da
mang plasmit tii td hop (mang gen a-Al) vd cic khuan lac nay c6 thé sir dung dé biéu
hién.

Tuy nhién dé khing dinh chic chén thém cac khuan lac moc dugc 12 mang plasmit
ti 16 hop chiing t6i ti€n hanh nuéi cay khuan lac trén moi trudng LB long va tich ADN
plasmit sau dé xit Iy bing enzim gidi han va PCR két qua duoc thé hién trén hinh 23.

Hinh 23 . Két qui kiém tra sau khi bién nap

1. Marker 2. Plasmit tich tir m6t khuan lac
3. Plasmit cét bing BamHI + Ncol 4. San pham PCR

Qua két qua trén ching t6i thay ring ching vi khuin dé da mang plasmit tdi 16
hop. Khuan lac nay duge sir dung cho quaé trinh biéu hién tiép theo.

3.2.1.4. Bién nap vecto pET21d(+)-RIP vao chiing vi khudn biéu hién E. coli (BL21)

Vecto pET21d (+) mang gen RIP dugce bién nap vao E. coli ching BL21. Cac dong
khudn lac dugc chon loc trén moi trudng cé khing sinh ampixilin, IPTG va X-gal. Cic
khudn lac tring dugc kiém tra bing k¥ thuat PCR cho ra cic bang c6 kich thude khoang
0,8 kb diing véi kich thudc san pham PCR tir ADN genome (hinh 24). Ching t6i tién hanh
kiém tra lai mot 14n nita bing cét enzim gi6i han Ncol va BamHI cho ra 2 bang ¢6 kich
thu6c phén tir vao khoang 3 kb va 0,8 kb. Nhur vay, két qua thuc nghiém phii hop véi tinh
todn ly thuyét.
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Hinh 24. Phé dién di kiém tra gen mi ho4 RIP vao t€ bao £. coli chiing BL21
M: Thang ADN chuén 1kb
1: San phdm PCR véi khuén la ADN genom
2: pET21d(+)
3: pET21d(+) + RIP
4: pET21d(+) + RIP/BamHI/Ncol
5: San phdm PCR véi khuon la plasmit tai té hop

Qua k&t qua trén chiing t6i thdy ring ching vi khudn BL2! d3 mang plasmit ¢
chifa gen RIP téi t6 hop. Khudn lac ndy dugc sir dung cho qué trinh biéu hién tiép theo.
3.2.2. T6i vu hoa moi trudng nudi cay cic chiing vi khuan E. coli tii té hop

3.2.2.1. Téi wu hod moi truong nudi cdy vi khudn E. coli tdi té hop mang gen
CMTI-V

Cic khudn lac BL21-TI di chon loc (khudn lac 4, 5, 6 hinh 20 va 21) duoc nudi
biéu hién protein tdi t6 hop trén moéi trudng LB Iéng, cam tng bang IPTG. Ching toi da
tién hanh tham do céc diéu kién sau (s6 in dam chi diéu kién t6t nhat da lya chon):

- Noéng d6 ampicilin: 50pg/ml, 100ug/ml, 150ug/ml, 200ug/ml, 250ug/ml,
300ug/ml.

- Noéng do IPTG: 0.25mM, 0.5mM, 0.75mM, 1mM, 1.25mM, 1.5mM.

- Diéu kien nhiét do: 20°C, 25°C, 28°C, 30°C, 35°C, 37°C.

- Thoi gian biéu hién protein tdi t6 hop: 2gid, 3gid, 4gid. Sgid. 6giv, 8gid.
10gid, 12gid, 18gio.
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So dé 10: Qui trinh nuéi BL21-TI biéu hién gen CMTI-V

Nuoi vi khuén BL21-TI trong méi trudng LB
pH.7,0 ¢6 ampixilin néng do cudi cung
200pg/ml, lac 220vong/phiit & 37°C trong 3 gids
dén khi ODy,, dat 0,6

l + IPTG dat néng do cudi cing 1mM

Tiép tuc nuodi o diéu kién nhu trén
trong 6 h dén khi ODyy, =1,7-1,8

l Ly tam thu t€ bao ¢ 4'C

Té bao BL21-TI

Keét qua cho thdy véi diéu kién biéu hién & 37°C, 200ug/ml ampixilin, ImM IPTG
sau thoi gian cAm tng 13 6 gid¥ cho bang protein tii t6 hop dam nhat (hinh 25) chiém
15,6% (diing mdy Scan Sharp JX330) so vdi téng s6 protein.

4h 6h 8h 10h 12h un
Hinh 25: Phé dién di protein tai t6 hgp CMTI-V trén PAG-SDS 18% biéu hién cdc
thoi gian khac nhau

un - Dai chimg (1¢ bao nudi khéng cé chat cam tng IPTG)
Céc giéng khdc 12 miu nubi vai cac thoi gian cam tng khac nhau: 4, 6, 8, 10, 12 gi¢
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Trong cdc thi nghiém ti€p theo ti€n hanh nudi vi khuan tdi t6 hgp BL21-TI dé biéu

hién & diéu kién di lya chon & trén.

* Qui trinh nudi vi khudn biéu hién protein 1di t6 hgp CMTI-V (ReCMTI-V) duyc tién

hanh cu thé nhu sau:

I. Diing tam khir tring, chdm mot khudn lac cho vao moi truong LB dich thé pH7.0

c6 200ug/ml ampixilin, lac 220 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 vao moi trudmg LB dich thé mdi, vdi ti ¢
sao cho ODy, dat khoang 0,1. Nudi cdy & 37°C, lac 200 vong/phit khoang 3 gid.

3. Sau 3 gid, kiém tra ODgy=0,5-0,6 thém IPTG dat néng d6 cudi cing trong moi
trudng 12 ImM/ml, ciing diéu kién nhiét d6 va t6c dé lic nhu trén, trong 6 gid.

4. Sau 6 gi¢r biéu hién protein tdi t hop, kiém tra ODgy, = 1,7-1,8 12 thoi diém dat
sinh khéi nhiéu nhat (thu duge khoang 5 gam t€ bao/llit méi trudng nudi cdy). Ly
tam thu t€ bao & 4°C, 5000 vong/phdt trong 10 phit, rira t€ bao bang dém TE 1 lan,
ly tam nhu trén bo hét dich trong, giit t&€ bao & -20°C cho céc nghién ctu ti€p theo.

3.2.2.2. Nuoi biéu hién vi khudn E. coli tdi t6 hop mang gen MCoTI-II

Ciac khuan lac moc trén moéi trudng cé ampixilin di kiém tra lai bang PCR, duoc
chon d€ nuéi biéu hién protein tai t6 hop trén méi trudng LB long, cam img bang IPTG.
Chuing t6i da ti€n hanh nghién cttu d&nh hudng ndng do khang sinh, ndng do chat cam img,
th&i gian, nhiét do nuoéi cdy v..v.. dén qud trinh biéu hién. Két qua cho thdy vdi diéu kién
bidu hién & 15°C, 100ul/ml ampixilin, ImM IPTG sau th¥i gian cam (mg [2 16 gidy cho
bang protein tdi t6 hop dung hop (fusion protein) dam nhat ¢6 kich thuéc khoang 58kD
{55+3,4kD) (hinh 26), bang nay chiém khoang 45-50% sol Vv6i 10ng s6 protein (dung may

Scan Sharp JX300).
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S do 11: Qui trinh nuéi cdy PI-17 biéu hién gen MCoTI-1I

Nu6i vi khudn mang gen TI-II: PI-17 trong moi trudng
LB pH.7.0 c6 ampixilin 100pg/ml, dc 220vong/phiit &
37'C trong 3 gidy dén khi OD,,, dat 0.6.

l+ IPTG dat néng do cudi ciing ImM

Tié€p tuc nuodi lic 220 vong/phit &
15°C trong 15 gi&r . ODy = 1,7-1.8

Ly tam thu t€ bao d 4°C
Té bao PI1-17

* Qui trinh nuéi vi khudn biéu hién protein tdi t6 hop MCoTI-II (ReMCoTI-11) dvoc tién
hanh cu thé nhi sau:

1. Diing tam khir tring, chdm mdt khudn lac vi khudn PI17 cho vao moi trudng LB

dich thé pH 7,0 ¢6 100 pg/ml ampixilin, lic 200 vong/phit & 37°C cho dén khi do
ODg=1,7-1,75 (khoang 16 gid).

2. Cho dung dich huyén pht vi sinh vat ndy vao méi trudng LB dich thé méi, véi ti Ié
sao cho ODy,, dat khodng 0,1. Nudi cdy & 37°C, lic 220 vong/phit khoang 3 gid.

3. Sau 3 gid, kiém tra ODgy=0,5-0,6 thém IPTG dat néng do cudi cling trong moi
trudng 1a IlmM/ml, lic 200 vong/phit & 15°C trong 15 gid.

4. Sau 15 gid biéu hién protein téi té hop, kiém tra ODgy,=1,7 — 1.8 la thai diém dat
sinh kh6i nhiéu nhat (thu dugc khoang 5 gam t& bao/1lit moi trudng nudi cay). Ly
tam thu t&€ bao & 4°C, 5000 vong/phiit trong 10 phiit, gilf t& bao ¢ ~20"C cho céc
nghién ciru ti€p theo.
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Mg 1 2 3 4 5 6 Mc
Hinh 26. Phé dién di protein t4i t8 hop TI-II trén PAGE 12,5%
biéu hién c4c th&i gian khac nhau.
Mc. Thang chuin protein
1. Sau 16 gidy nudi c6 chat cam img IPTG ¢ 15"C
2, 4. Ddi ching (khéng ¢ chat cam dng)
3,5,6.Sau 3, 6,8 gid nudi c6 chat cam ng IPTG ¢ 37°C

3.2.2.3. T6i wu hod méi truong nudi cdy ching vi khudn tdi té hop gen a-Al

Cic diéu kién clia qud trinh biéu hién duge sir dung dua vao cic cong b6 trude day
c6 lién quan dén déi twong chiing t6i dang nghién ciu.

L4y mot khudn lac mang plasmit téi t6 hgp cdy vdo 2 ml méi trudng LB long c6
chtta khdng sinh. Nuoi lic 200 v/p, & 37°C qua dém. L4y 50 pul dich nuoi cdy qua dém cay
vao 5 ml moéi trudmg LB c6 khéng sinh ampixilin, nuoi lac trong 2"30' sau d6 ti€én hanh
cim (mg bing cach 14y 1 ml ra (miu trudc khi cam tmg) sau d6 bé sung 40 ul IPTG
100mM. Tiép tuc nuoi va cir | gidr lai 1dy Imi dich nuéi dé lua chon céc thoi gian cam
ing khéc nhau.

Dich nuéi sau dé duge 1y tam & 6000v/p trong 10 phuit. Thu t€ bao dé chuan bi dién
di kiém tra san phdm biéu hién.

Maiu truée khi dién di duoce 1am bién tinh bing céch hoa tan sinh khéi trong 50 pl
dém miu sau dé dun soi trong S phiit. Cho mau 1én gel dién di poliacrilamit 12,5%. Két
qua chung t6i thady xuét hién mot bing khoangl6 kD ma bén d6i chimg (biéu hién ching
vi khudn chi mang plasmit pET21d) khong c6 bang protein nay, diéu dé phi hop véi két
qua du kién clia ching t6i. Tuy nhién bang protein chua dugc dam nét. Diéu dé c6 the 1a
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do qud trinh biéu hién chua t6i wu. Do vay can phai tién hanh t6i wu héa bing cich lua
chon céc diéu kién thich hop nhu nhiét do, néng do chat cam tng cho qua trinh bi€u hién.

Pé chon néng do chat cam tmg thich hop chiing t6i da tién hanh biéu hién trong
diéu kién thay ndng do chat cam ting IPTG: 0,1;0,5; 1 ; 1,5; 2 mM. Tuy nhién chiing
toi thily két qua biéu hién khong khéc nhau nhiéu va d néng dé 1 mM 1a cho két qua t6t
hon.

Vé nhiét do: Xuat phét tir nhan dinh protein kim hdm a-amilaz c6 thé gay doc cho
vi khuén cho nén vi khudn vin chua biéu hién t6t trong diéu kién thi nghiém cla chiing
t6i, do vay chiing t6i cho rang cdn phai ha nhiét d6 xuéng dé cho qua trinh biéu hién dién
ra tir tir, gidm kha néng gay chét d6i véi vi khudn, Chung t6i da tién hanh biéu hién trong
cic diéu kién nhiét Ao khic nhau.

Két qua cho thdy vi khudn sinh truéng rat cham va san pham protein nhiéu nhat khi
dugc biéu hién & 37°C. Nhu vay, diéu kién 16t cho qué trinh biéu hién protein mi cho gen
a-Al: nong do chat cam ing IPTG la I mM, nhiét do 37°C.

* Cdc budc tién hanh cu thé nhir sau:

1. Maéi trudng LB long ¢6 pH 7,0 duge thanh trung 121°C, 30 phiit

2. D€ ngudi moi trudng dén khoang 37°C réi bd sung ampixilin (100pg/ml) va cay
gidng (dd nuodi tang sinh qua dém) 1% (v/v).

3. Nuoéi khuin lic (200 vong/phiit) & 37°C cho dén khi dat OD= 0.5-0,7 trong
khoang 2,5 - 3 gi%y

4. Cam tng bang IPTG dat ndng d6 cu6i cing 1a ImM
5. Lac & 37°C trong 4 gid

6. Ly tam thu sinh khoi t& bao & 5000 vong/phit, 4°C. 10 phit
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So dé 12. Qui trinh nuoi cdy BL-21 biéu hién gen a-Al
Moi truong LB long, pH=7,0

|

Thanh tring
(121°C, 30 phiir)

B6 sung ampixilin (100pg/ml), va
Cay gidng 1% (v/v) khi nhiét d6 vé 37°C

l

Nuéi ldc 37°C
( dat OD=0,5-0,7 trong khoang 2,5 - 3 gi®)

l

Cam img
(BS sung IPTG ImM)

Nuoi lac 37°C
(khodng 4 gio)

l

Ly tam lanh
(5000 vBng/phét, 4°C, 10 phiit)

l

Sinh khéi vi khuén tai té hop

3.2.2.4. Téi wu hod méi truong nuoi cdy ching vi khudn tdi té hop gen RIP

Dé nghién cinz biéu hién gen mi héa RIP, chiing téi dd bién nap pMcRip6 vao té
bao E. coli chiing BL2I(DE3). Nhdm xdc dinh diéu kién t6i wu héa cho qua trinh biéu
hién gen ma héa RIP, chiing toi d3 tién hanh thir nghiém tai cdc ndng dé cam dng [PTG
khéc nhau: 0,3 mM, 0,7 mM, 1,5 mM va 2 mM (ndng do cudi). Cic mau té bao nudi cam
tmg IPTG néng do khic nhau duoc thu tai cing cac thdi diém va kiém tra trén gel SDS-
PAGE.
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Chung t6i nhan thay: lugng ReMcRIP tao ra tai nong 46 IPTG 0,3 mM it hon tai
néng do IPTG 1a 0,7 mM & cung thoi diém. Trong khi dé, tai ndng do IPTG la 1,5 mM va
2 mM, bing protein trén dién di d6 khong c6 su khéac biét dang ké so véi bang protein &
néng d6 IPTG 0,7 mM. Két qua nay phan 4nh co ché cam tng IPTG & hé vecto pET-
21d(+) mang gen ma héa RIP trong E. coli ching BL21(DE3): Néng do IPTG du 1én méi
kim hdm dugc hoan todn lac represso. Nhu vy, véi diéu kién nudi lac 200 vong/ phiit
trong mdi trudng LB long c6 bo sung ampixilin(50 pg/ ml) & nhiét do 37 "C, chiing toi da
xac dinh dugc ndng d6 chit cdm ing t6i wu cho qua trinh biéu hién pMcRip6 & E. coli
chung BL21 12 0,7 mM IPTG.

Két qua dién di protein tdng s8 cta ching biéu hién E. coli BL21 ¢6 mang vecto
pMcRip6 trén SDS-PAGE cho thiy rd dong hoc clia qud trinh biéu hién gen RIP (hinh
27).

Hinh 27. RIP tai t6 hop (ReMcRIP) tir mudp déng duoc biéu hién trong 1€ bao E. coli -

M: Thang protein chudn

l: Trude khi cam dng

2-5: 1-4h sau khi cam g bing IPTG ndng d¢ 0,7 mM
6: Khéng cdm tng bing IPTG '

Sau khi cam dng bang IPTG da thu dugc bang protein ¢6 khéi luong phéan ur
khoang 30 kD va do dam cua bang nay tang dan tir 1 - 4h sau khi cam tng do luong
protein biéu hién dugc nhiéu hon; con bing protein tuong Ung & cac mau d6i ching
(dudmg chay s& 1 va 6) rat md nhat. Khéi lugng phéan ti cha protein biéu hién duoc ciling
bing véi khéi luong phan tir cia ReMcRIP suy dién. Thin diém tich Ifly 16i da ReMcRIP
trong t€ bao E. coli (& nhiét 46 nuoi cay 1a 37 "C, IPTG 0,7 mM) 1a 4h sau cdm ing.
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Tinh tan ca rMcRIP ciing dugce kiém tra theo phuong phdp da mo ta. Két qua dién
di trén SDS-PAGE cho thay phdn 1én tMcRIP ndm trong phdn dich ¢ pH = 7. Diéu nay
s& tao thuan loi khi tién hanh tinh sach ReMcRIP.

So dé 13. Quy trinh nudi Bi21 biéu hién gen RIP

Dia petri cé cac khudn lac don
¢®
Cdy chuyén vao LB long
@
Nudi l4c
@
Cam ung bang IPTG
@
Thu t&€ bao

@

Kiém tra protein tng s& clia
vi khuan E. coli tdi 16 hop

1. Cdy chuyén mot khuin lac don E. coli chiing BL21(DE3) mang vecto pET21d(+)
t4i 16 hop c6 chita doan gen ma hoa RIP vao 50 ml méi trudng LB 16ng c6 chita
ampixilin (néng 46 50 pg/mil).

2. Nudi lic 200 vong/phiit & 37°C qua dam (12-16 gid).

3. Hoat héa € bao: bd sung 10 ml dich nu6i vao 490 m! méi trudng LB long ¢6 chita
ampixilin (ndng do 50 pg/ml) (ti€én hanh thi nghiém véi 5 binh nuoi ¢ thé tich 2.5
lit). Nuéi ldc 200 vong/phit & 37°C cho t6i khi OD 600nm cua dich nuéi dat 0,5 -
0,7.

4. Cam img bang [PTG v&i ndng do 0,7 mM. Nudi lic 200 vong/phiit & 28°C qua dém
(12-16 gid). '
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5. Chuyén dich nuéi vao céc éng ly tam 0,5 lit. Ly tam 6000 vong/phut, 6 phiit, 4"C
(st dung rotor vang) dich nué6i dé thu sinh khéi & bao. Chuyén sinh khéi t€ bao

sang cac &ng falcon 50 ml, bao quan sinh khdi t€ bao & -20"C cho dén khi st dung.

3.3. THU NHAN, TINH SACH VA KIEM TRA HOAT TINH CAC PROTEIN TAI TO HOP
3.3.1. Thu nhan va tinh sach protein tai té hop

3.3.1.1. Thu nhén va tinh sach protein tdi té hop md hod gen TI-V
* Qui trinh thu nhdn CMTI-V tdi t6 hop (Re CMTI-V) dang so ché’

Pé tich chiét protein ti t hop tir t€ bao vi khudn cin phai pha v& mang t€ bao. Do dé
phai tim dung dich dém thich hop, cdc thir nghiém di tién hanh nhu sau:
- Té& bao duge gilt ¢ —20°C khoang 16 gio.
- bPeém phosphate (Na,HPO, x 2H,0 =177,99g/mol + NaH,PO, x H,0 =
137,99g/mol) néng d6 100mM céic pH khac nhau: pH6,0; pH6,5; pH7.0; pH7,5.

Cdc dém nay khé phd vd t& bao, hiéu qud khdng cao (phdn dich trong sau ly tam

rdt it protein).

- DPém phosphate néng do 100mM; pH7,0 ¢ thém cic ndéng do Urea khac nhau: 2M
Urea, 4M Urea, 6M Urea, 8M Urea. Cdc _loai dém nay phd vd t€ bao 161, nhung

protein thu dicoc kho xit ¥ cho cdc buoc tinh sach sau va hoat tinh khéng cao.

- DPém TE (10mM Tris-HCl/ImM EDTA) véi cac pH khéac nhau: pH 7,2; pH 7.5; pH

8.0; pH 8.,5. Cdc dém nay phd 1€ bdo rdt nhanh,_phdn dich trong sau [y tdm rdt

nhiéu_protein. Luong € bdo bi phd v gdn hodn todn d pH8,0 vdi thoi gign rdl
ngdn (tong thoi gian chi 90 gidy).Protein thu duoe dé xit Iv cho cdc biudce tinh sach

tiép theo va cd hoat tinh cao.

- bém TE (10mM Tris-HCI/1mM EDTA) pH 7.2 ¢6 thém cdc néng d¢ khic nhau

cua lisozim: 1mg/ml lisozim, 3mg/ml lisozim, Smg/ml lisozim. Cdc dém nay phd

té" bdo cuc manh, phan dich trong sau ly tam rdt nhiéu protein. Luong té bdo bi

phd vé hoan toan chi voi théi gian rdt nedn (t6ne thoi eian chi 60 gidv). Nhune

protein thu duoc bi ldn lisozim, khé xit 1y cho cdc bude tinh sach tiép theo.

Ddnh gid két qua bang PAGE 18% c6 SDS. Két qua cho thay dung dich dém TE
pH 8,0 thu duge nhiéu ReCMTI-V nhét va ciing khong anh hudng dén cac budc tinh sach
ti€p theo.
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So dé 14 - Qui trinh thu nhan ché pham ReCMTI-V tho

Té& bao BL21-TI

l Tron t& bao trong dém TE pH.8

Siéu am 30 giay & 0-4"C

l Ly tam

Thu dich trong

l Diéu chinh pH dén pH 4,5; Ly tam

Dich trong

l Pang kho

Ché pham tho

* Qui trinh tinh sach ReCMTI-V

Ching t6i da tham dd 5 qui trinh tinh sach khac nhau, trong d6 két hgp sir dung
cac yéu to két tiia thuan nghich nhu muéi (NH,),SO,, etanol vé6i sic ki cot loc gel, séc ki
cot trao ddi ion, séc ki 4i luc v. v... K&t qua da lva chon duogc qui trinh tinh sach thich hop
0sodé15.

Qua méi buéc tinh sach d3 ti€n hanh dién di dé kiém tra. K&t qua cho thay (dién di
va scan dé tinh %) ti & % cha bang protein ¢6 kich thudc khodng 7 kD (hinh 28) so vdi
tdng protein cé trong dich chiét tir t& bio BL21-TI da tang dan trong qua trinh tinh sach:
mau 1€ bao nudi khong cé chit cam ng chi chiém 2,45%, trong dich chiét t& bao BL21-
TI nudi cé chita chat cam tmg sau 6 gid khoang 15%, trong ché pham tho 1a vao khoang
78-80% t6ng s6 protein.
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Hinh 28: SDS-PAGE 18% céc protein ciia
dich chiét t¢ bao BL21-TI

1. BL21-TI khéng c6 chét cam ing

2. BL21-TI ¢6 chét cam ing sau 6 gic

3. Ché& phdm ReCMTI-V tinh sach

1 2

So do 15. Qui trinh thu nhan ché phim tinh sach ReCMTI-V

Ché phdm tho

Hoa trong dém Tris- HCI
0,015MpH =7 (dé¢m 1)

Qua cot DEAE - xenluloz

Y

Dich xuéng cot

v

Cot HiTrap Q can bing vdi dém Tris-
HC!1 0,015 M pH 9 (d¢m 2)

1 Ddy bing d¢m 2 c6 néng d6 NaCl khdc nhau

Thu cic phan doan dugc rit véi
néng 46 NaC10,1 M

1 Co6 dac trong may dong kho

Loai mudi

v

Thu phan khéng ¢6 mudi, kiém tra trén gel
poliacrilamit thdy san phdm ¢é 1 bang
protein co kich thuge = 7 kD

'L Dong kho

ReCMTI-V
tinh sach
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* Qui trinh sdn xudt va tinh sach ché phdm ReCMTI-V ditgc cu thé hod nr so do 12 va 13

10.

nhir sau:

Thu nhan t€ bao: Sau khi nuoi cy (1 lit méi trudng) vi khuan tdi t6 hgp BL21-T1 ¢
cac diéu kién di lya chon, li tam 5000 vong/phit 0 4'C. Loai bo dich trong, thu &
bao, rira t€ bao bang dung dich dém TE pH8 (10mMTris pH8. ImM EDTA) 1 lan, li
tam nhu trén, bd dich trong, giff € bao & —20"C. '

Phd v& mang t€ bao: tron 1€ bao thu duge trong 80ml dém TE 8 (10mMTris pHS,
ImM EDTA), siéu am & 0-4°C, 10 giay, ldp lai 3 14n, sau méi 1an nghi 1 phdt. Ly
tam 12.000 vong/phit & 4°C, thu dich trong, thém 20mi dém TE pHS8 vao phan xéc
t€ bao, ti€p tuc siéu am lIdn thir 2, ly t4m. Dén dich trong cua 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 cin.

Pong kho dich trong, chia vao cic lo. Thu dugc ché pham thé, bado quan & 4°C.
Hoa ché pham tho trong 60ml dém Tris-HCI 0,015M pH 7,2 (dém 1).

Chuin bi cot DEAE — xenluloz: gel DEAE - xenluloz di duoc can bing véi dém 1.
Dung dich ché pham tho dugc cho qua cot véi t6c do 40ml/gio dé loai bd chat mau.
Phan hing xudng cot phai dam bao trong sudt.

Chuan bi c6t HiTrap Q: cot HiTrap Q duge can bang trong dém Tris-HC1 0,015 M
pH 9 (dém 2). Dich hing xudng cot DEAE-xenluloza trén duge cho qua cot HiTrap
Q vdi tée 40 2ml/min cho dén hét. Rira cot bing dém 2 cho dén khi dich himg xudng
cét hét protein (thir protein véi thudce thir Folin).

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

Rit protein dich ra khoi ¢ét HiTrap Q bang dém | vdi 0,1M NaCl dén khi hét
protein thi dimg lai (thir protein v4i thuéc thir Folin). Dong kho, cé dac phan thu
duge.

Loai muéi cdc phdn c6 dac dugc bing cot loai muoi HiTrap: axit axetic 0,005M
duge ding dé can bang cot cling nhu dé it protein. Thu cdc phan doan Xudng cot.
thir protein véi thude thit Folin, thir mudi bang AgNO. 1%. Thu céc phan doan ¢6
protein ma khong ¢6 NaCl dé dong kho.
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mercaptoetanol, dun cdch thuy trong 8 phuit. ly tAm 14.000 vong/phiit. thu dich trong
dé len gel, nhuém gel véi dung dich Coomassie brilliant blue R-250 1% trong
metanol : axit axetic : nudc (4:1:5), tdy bang dung moi trén cho dén khi xuat hién

cdc bang tim trén nén gel trong sudt.

12. Dén san pham di kho vao 1o, déng nip, dan nhan.

. MW(kDa) . -
| ) "
660 _ B
B0 o
S 290~ o
S 240 g
20.0
142
6.5
3.0

Hinh 29: Phd dién di ReCMTI-V tinh sach qua cot HiTrap Q trén PAGE-SDS 18%
1- Aprotinin (6.5kD)
2- Marker 3kD
3- Marker tir 3kD dén 94kD
4- ReCMTI-V tinh sach (kich thude = 7kD)

Céc két qua trén chimg to ching t6i da biéu hién thanh cong protein tii t6 hop
CMTI-V va thu duoc s6 lugng protein tdi 6 hop tuong déi Ién.
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3.3.1.2. Thu nhén va tinh sach protein tdi t6 hop ReMCo TI-11

Qui trinh thu nhan va tinh sach protein ta1 t6 hop mia hoa gen TI-I1 tir P1-17 duge
trinh by trén so d6 15, st dung phuong phdp sac ky di luc qua cot Kitin (chitin) dé tinh
sach [40]. Day 12 mét phuong phédp tuong d6i mdi con it dwoc sir dung, uu diém chi yéu
Ia don gian. Qui trinh tinh sach bao gém cdc budc sau:

1. Cot kitin dugc can bing véi dém CB (10mM Tris-HCl, 1mM EDTA, 5060mM
NaCl).
Ché phiam tho dugc cho qua cot véi t6c do 1ml/phiit.
Rira cot bang dém CB cho dén khi hét protein.
Cét trén cot voi dém CB ¢6 chita 0,5mM DTT, giir & 4°C trong 40 gid.
Riit bing dém CB véi thé tich bang 3 4n thé tich cot.
Dich thu dugc dong kho va loai mudi bang c6t HiTrap.
. San phdam ReMCoTI-1I tinh sach duoc kiém tra trén gel SDS-PAGE 20%.

b
H

Do oW

Keét qua dién di gel kitin trude khi cat (bude ¢) va sau khi cdt, nit ReMCoTI-II (budc
e) c6 khéi luong phan tif khac nhau khoang 3 KD (hinh 29). San phdm thu dugc (& budc g)
chi ¢6 1 bang trén SDS-PAGE, ¢6 kich thudc khoang hon 3 kD (hinh 31).

58
e u : o, 10.7 kD
2512

Hinh 30: Bién d6i phé dién di gel kitin trudc Hinh 31: Phé dién di ReMCoTI-1I tinh sach
va sau khi nit ReMCoTI-11. ¢6 kich thude khoang 3,4kD.

1- Gel kitin sau khi rit ReMCoTI-Il 1- Thang protein chuin

2- Gel kitin trude khi rit ReMCoTI-1T 2,3-Aprotinin '

3- Thang protein chudn 4- ReMCoTI-II

4- Protein tho thu tir t& bao PI-17
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% Quy trinh sdn xudt va phiong phdp tinh sach ché phdm ReMCoTl-11

1.

Thu nhan t&€ bao: Sau khi nuéi cay (1 lit moi trudng) vi Khuan tdi t6 hop PI-17 a cdc
diéu kién di lua chon, li tam 5000 vong/phuit & 4°C. Loai b dich trong, thu t€ bao,
gitt & -20°C).

Pha v& mang t€ bao: tron 1€ bao thu duge trong 60ml dém TE 8 ( 10mMTris pHS,
IimM EDTA), siéu am & 0-4°C, 10 giay, lap lai 3 Ian, sau méi ldn nghi 1 phit. Ly
tam 12.000 vong/phit & 4°C. Loai bo xdc t€ bao, thu dich trong dé chuan bi cho qua
cot chitin. Lay 20ul dich trong (k¥ hiéu LC) dé dién di.

Chudn bi cot chitin: 15-20ml gel chitin ¢ thé st dung cho t& bao thu dug tir 1 lit
dich nuéi cdy. Can bang cot trong dém CB (Column Buffer: 20mM Tris-HCl IM
pH8, 500 mM NaC!, 1mM EDTA) & 4°C (véi khoang 10 14n thé tich c6t). Lay 20pl
gel (ky hiéu N).

Lén cot: cho dich trong thu dugc qua cot chitin vé1 tdc dg tir 0,5-1ml/min. Luu y
dich lén ¢ét phai luén duoc 1am lanh & 4°C.

Rira cot: Sau khi két thiic 1én ¢6t, rira c6t bang dém CB véi 16¢ dd 6-8ml/min, thong
thudng, cén it nhat 10 14n thé tich cot. Phdn hilg qua cét duoc chia 1am céc phan
doan, k¥ hiéu ftl, ft2... (flow through). Rira d€n khi dich himg hét protein (thir véi
thudc thir Folin hodic do & OD ). L4y 20! gel chitin (ky hiéu N,) d€ dién di.

Chudn bi dém CB1: gém dém CB chita S50mM DTT, véi thé tich gap 3 lan thé tich
cot. Pém CBI chi duoc pha ngay trudc khi ding. Cho dém CBI da duge lam lanh
qua cdt vdi t6c dd sao cho thoi gian chay qua cdt khong qua 30 phit. Cudi cung giir
dém trén cot cdch mat gel Icm. Khi cho CB1 qua ct, himg phan xudng cot véi moi
phan doan 10ml. Ky hiéu qf1, qf2.... dé kiém tra xem protein dich c6 bi diy xudng
cot khong. Cot duogce gilt & 4°C trong 40 gid. Trong qua trinh nay xay ra phan dng tu
cét protein dich (MCoTI) khoi protein dung hop intein tag [40].

Ruiit protein dich ra khoi ¢t biang dém CB: Rit hét phdn dém trén mit gel hing vao
mot ong, cho ti€p dém CB 1én cot gel va tiép tuc thu méi phan doan 2ml. Thé tich
dém CB diing d€ riit protein dich vio khoang 10 ldn thé tich cot. Ldy 20ul gel chitin
trén cot (ky hiéu N,) dé dién di. '

Dién di trén gel poliacrilamit 12,5% SDS dé kiém tra qué trinh tinh sach qua cot
chitin, tién hanh rhu sau: 1dy 20pl cdc mau LC, ftl, ft2 ..., N1, gfi, gf2.... N2 tron
voi 4ul déem mau 5X c¢é SDS va B-mercaptoetanol, dun cach thuy trong 8 phut, ly
tam 14.000 vong/phit, thu dich trong dé lén gel. nhuém gel véi dung dich
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Coomassie britliant blue R-250 1% trong metanol : axit axetic : nudc (4:1:5), tay
bang dung moi trén cho dén khi xuit hién cic bang tim trén nén gel trong sudt.

9. Loai mudi cdc phan doan bing cot loai mudi Hifrap: axit axetic 0,005M duoc dung
d& can bang cot cling nhu dé nit protein. Thu cdc phan doan xudng cét, thir protein
vdi thudce thir Folin, thir mudi bang AgNO; 1%. Thu cdc phan doan cé protein ma
khong cé NaCl dé dong kho.

10. Dén san pham da khoé vao lo, déng ndp, dén nhan.
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So do 16. Phuong phap thu nhan san pham protein t4i t6 hop ReMCoTI-1]

Té bao P1-17

l Tron t€ bao trong dém TE pH.8

Sieu am 30 giay & 0-4°C

l Ly tam

Thu dich trong

Ché pham tho

!

Hoa tan trong dém CB

Qua cot chitin da duge can bang véi
dém CB (10mM Tris-HCl, ImM
EDTA, 500mM NaCl)

e

92

Rira cot bang dém CB dén
khi hét protein

Cit trén cdt v6i dém CB co
chifa 0,5mM DTT, giit & 4°C
trong 40 gid.
Rit bang dém CB véi 3 lan
thé tich cot.

l Pone kho

Loai mudi bang cot
HiTrap

l

Phan khéng mudi

l Doéng kho

ReMCoTI-11

tinh sach




3.3.1.3. Thu nhdn va tinh sach protein tdi to hop md hod gen a-Al

Vi khuin E.coli BL21 mang gen o - Al tdi t6 hop dé sinh tong hop protein Kim
ham a-amilaz dugc nuéi bang phuong phép nuéi chim.

- Téch chiét protein tai té hgp o - AI tir sinh khéi vi khuan theo phuong phap st dung
lizozim va siéu dm.

- Thu protein tii t6 hop o - Al dang so ché (k¥ thuat) bing phuong phap két tha mudi
amonisulfate.

- Tinh sach protein tai t6 hgp a - Al bing phuong phédp sic ky trao déi ion DEAE-
xelluloz.

- Kiém tra protein tii t& hop bang phuong phdp dién di trén gel poliacrilamit cé SDS
(SDS - PAGE).

- Kiém tra hoat tinh tic ché clia o - Al tdi té hop theo phuong phap cia Grossi va cong
su [29].

So do 17: Quy trinh tich chiét protein a - Al tdi td hop tir sinh khéi vi khuan (ché pham thé)

Dich nu6i vi khufn sau khi
cam Ung 4 gid

I

Thu sinh khd&i vi khudn
(ly tam 6.000 vong/phuit trong 10 phiit)

|

Hoa tan sinh khéi vi khuin
trong dém STET

!

X 1y 1€ bao vi khudn bing lizozim
(1pg/ml & 30°C trong 30 phuit)

L

Siéu am pha t& bao (theo chu ky 15
giay nghi 15 gidy trong 10 phit)

L

Thu dich chiét (Ly tAm 12.000
vong/phiit trong 20 phit & 4°C)

'

Dich chiét tho protein a - Al tai to hop
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So dé 18: So ché protein o - Al tdi t6 hop bang phuong phdp két tia mugi

Dich chiét protein o - Al tho

v

Keét tha bang (NH,),50, bio
hoa trong 4 gid trén da

4

Ly tam 10.000 vong/phiit trong
30 phiit & 4°C

v

Hoa tan tda trong H,0

!

‘Thim tich trong H,0 vdi 36 gity § 4'C

v

Thim tich trong dém KH,PO, 20mM
(pH=6.7) it nhat 12 gig & 4'C

v

Dich chiét protein ¢ dang so ché

Chiing t6i da tién hanh két tia protein a-Al tdi 16 hop bang mudi amonium sulfate
bao hoa & cic ndng do cudi cing khéc nhau 70%, 85% va 90%. Két qua dugc thé hién &
bang 1.

Bdng 1. Khio sat néng do (NH,),SO, thich hop thu protein a-Al tdi té hop

" (NH,),S0,, % néng do bio hoa | Hoat do ic ché Hiéu sut |
‘ 70 34 39,76
85 62 72,51
: 90 46 53,79

Két qua & bang 1 cho thédy tai néng d6 (NH,).SO, 85% bio hoa cho hoat tinh cao
nhat.

Dich chiét protein sau khi két tha bing (NH,),SO, 85% va loai mudi bing
phuong phdp thim tich s& dwoc tiép tuc tinh sach trén cot sic ky trao d6i ion DEAE-
xelluloz 16/10. Qud trinh tinh sach duge thuc hién trén hé théng tinh sach tir dong FPLC,
két qua sic ky trao d6i ion duoc thé hién trén hinh 32. Cédc budc tién hanh duoc tom tat
nhu so do 18.
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So dé 19: Tinh sach protein o - Al bang phuong phip séc ky trao déi ion DEAE xellujoz

Can bang cot DEAE 16/10 (voi
dém phosphate 20 mM pH=6.7)

Nap miu 1én c4t (5 ml)

I

Rira cot (bdng dém phosphate 20 mM pH=6,7)

'

Phan hdp phu bang gradient
NaCl (0 - IM)

I

a-Al t4i té hop tinh Khiét

Jtng MUY Sdomon 91 phong _ Cenoel_n1 Fracnysna Ty Aot ien HEATESToL

! Il :
> .Aﬁ lr , "#"- _:I &‘
oy .{‘

AL ‘ ¥
_ﬁﬁnf i hﬂ'"-‘"""‘nﬁ;ﬁ L 1_‘."¥~,t__",k;..,-.

Hinh 32: Sac ky d6 qua cot trao ddi ion DEAE xelluloz 16/10

* Cdc budc tién hanh cu thé nhit sau:
1. Dich nu6i vi khuan sau khi cam umg 4 gid, ly tam 6.000vong/phuit trong 10 phiit dé
thu sinh khoi.
2. Tron sinh khdi vi khuan trong dém STET.

95



Xir Iy bang lizozim (ndng d¢ 1pg/ml) 0 30°C trong 30 phut.

Tién hanh siéu am pha t€ bao theo chu ky 15 gidy nghi 15 gidy trong vong 10 phut.
Ly tam thu dich chiét tho: 12.000 vong/phiit trong 20 phuit & 4°C.

Két tia bang (NH,),S0, 85% bo hoa trong 4 gid ” < 0°C.

Ly tam 10.000 vong/phiit trong 20 phiit & 4"C thu ket tha.

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

Tham tich trong nuéc va dém KH,PO, 20mM (pH=6,7) it nhat 12 giy & 4°C, dich
chiét thu duoc 1a dang ché phdm so ché.

© e N W AW

10. Tinh sach dich chiét protein & dang so ché trén c6t sic ky trao déi ion DEAE
celluloz 16/10. Qua trinh tinh sach duge thuc hién trén hé thoéng tinh sach v dong
FPLC, t6c do 0,5m}/phiit, phan doan 2ml/6ng. Cot dugc can bang véi dém photphat
20 mM pH=6,7. Thé tich lén c¢6t 5 ml. rira cot bing dém can bing cot. Phén hap
phu bing dém can bing c6 gradient NACI tir 0-1M.

Kiém tra do tinh sach cia protein a-Al tdi t6 hgp bing phuong phdp dién di ket
qua thé hién & hinh 33.

Hinh 33: Phé dién di protein o - Al t4i t6 hop sau Khi sdc ky trén SDS- PAGE 12.5%

1. Dich protein « - Al sau khi qua cot trao d6i ion DEAE
2- Protein chuan, 3-4 : Dich protein tho
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Qua anh dién di d6 cho thay sau khi sac ky trao déi ion thu dugc protein a-Al tai

t6 hop tuong ddi sach, xudt hién 1 bang protein kha dam tuong tng 16 kD.

'3.3.1.4. Thu nhdn va tinh sach protein tdi t6 hop md hod gen RIP

B - momocharin tu nhién dd duge tinh sach tir hat mudp déng véi viée sir dung
ddng thoi nhiéu loai cot sic ky nhu S-Sephrose, Sephadex G-50, CM-Sepharose va Red
Sepharose [121] hay DEAE-cellulose va Mono-S [24]. Con d6i véi céc loai RIP téi 16 hop
thi viéc tinh sach chiing don gian hon, re-MAP30 duoc tinh sach qua cét 41 lue duoc nhai
bang Ni(Cl), [53], Trichobakin (TBK - RIP cua Trichosanthes sp. Bac Kan 8-98) dugc
tinh sach qua cot sic ky trao déi ion CM-Sepharose [95]. Do rMcRIP cé tinh chét tuong
tr véi TBK nén chiing t6i da lua chon phuong phdp tinh sach tMcRIP bing séc ky trao doi
ion qua cOt CM-Sepharose (XK-16/20).

kDa M1 2 3 45 6 78

rMeRIP

Hinh 34: Dién di d6 ReMcRIP tinh sach
M.  Thang protein chudn
1-8.  ReMCcRIP thu duge & ciac phan doan khic nhau

Theo tinh todn 1y thuyét, ReMcRIP c6 gid tri pl 8,86. ReMcRIP tan trong dém
Tris-HCl 50 mM pH 7 nén d4 tao diéu kién thuan lgi khi tién hanh tinh sach. Dém Tris-
HC1 50 mM pH7 da duge str dung dé dam bao cho ReMcRIP mang dién tich duong va c6
thé lién két véi cdc nhém chifc ning (-O-CH,-COO’) cia CM-Sepharose. Hon nira. véi gid
tri pH nay thi cdc nhém trao doi cia CM-Sepharose van mang dién tich duong v céu tric
hat clia CM-Sepharose n dinh.

ReMcRIP dugce chiét ra khoi cot dudi dang mot dinh duy nhat b gradient néng
dé NaCl (0,0 M - 0,4 M). Két qud phan tich cic phan doan thu dugc & xung quanh dinh -
phd sac ky bing SDS-PAGE cho thay protein thu ducgc cé dang mot bang duy nhat ¢é
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kich thude tuong img véi kich thudce 1y thuyét cha ReMcRIP (Hinh 34). Nhu vay, chi cin
st dung mot cot CM-Sepharose voi cdc thong s6 k§ thuat thich hop ching toi da thu duoc
ReMCcRIP tinh sach. ReMcRIP d3 duoc tinh sach véi luong 16n (3 - § g) va dong kho dé
phuc vu cho cic nghién ciu ti€p theo.

* Xac dinh ReMcRIP

Dua trén trinh tu nucleotit cua doan gen md héa RIP trong pMcRIP6 (mid s6
AJ748278 trén Ngan hing EMBL), ching t6i thu duge trinh tu axit amin suy dién cla
ReMcRIP bao gém 264 axit amin. Dé nghién citu khéi phd clia ReMcRIP, protein nay da

‘duoc xir Iy bang tripxin.

Intensity, counts

1841 3752
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45450 4550
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Hinh 35: Phé MALDI-TOF MS ciia ReMcRIP sau khi xir 1y bang tripxin

Két qua thuc nghiém thu duge trén hinh 35 cho thdy, cic peptit sau khi thuy phan
déu duge ghi lai & nét. Trén phd MALDI-TOF MS xudt hién cdc doan peptit ¢cé6 Mr (do
cac doan peptit cé dién tich z = 1, nén KLPT m = m/z) triing vdi Mr ciia cic doan peptit
duge tao ra theo 1y thuyet (826,3910 Da; 1338,7126 Da; 1407,6973 Da: 1641,8752:
1741,8743 Da; 2034,9941 Da).

Tuy nhién, dé c6 thé két luan chac chin vé protein di biéu hién va tinh sach duoc.
ching t6i ti€n hanh do khai phd lién tue MALDI TOF MS/MS clia cdc doan peptit ¢é Mr
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giéng nhu tinh toan 1y thuyét. Phd MALDI-TOF MS/MS cia céc doan peptit nay ciing rat
o nét va dac trung (Hinh 36).

+TOF Product (1338.7): 96 MCA scans trom Sample 12 (1338.7) Max 520 zoun:s
a=3,564479648638630706-004, 10=4.84840577454831830e+001

1338.7126
52
®“ "R E 6 T P K I L D V P N
45-
“ 913.5458
35;
.g 30:
3 426,1972
z 25 .
g * . 539,2838
T ol ‘
, 559.2865 |
15! 522.2626
| 1322.7044
10 392.1354 -
' 175.1169 §11.2909652.3303
1
5. 3‘;1‘875": 5653410  896.5p91  1028.5440
L4 i i : o . : . ,
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Hinh 36. Phd MALDI-TOF MS/MS ciia manh peptit ¢6 gid tri m/z 1338,7126 amu.

Toan bd phd MALDI-TOF MS/MS ciia hén hgp peptit thu duge da ding dé so sanh
véi co s¢ dir liéu vé protein ciia NCBI bing chuong trinh tim ki€ém MATRIX SCIENCE
MASCOT™ v1.8. Két qua cho thdy cdc protein fim dugc cé s6 di€ém (score) cao nhat
(239, 219) déu 13 RIP (bang 2).

Bdng 2. Két qua tim ki€m trén co s& dir liéu cia NCBI

1. g1 | 6573485 I Mass: 29583 ! Total score: 239 Peptides matched: 8
Chain A, The Restrained And Minimized Average Nmr Structure Of Map30
Query | Observed | Mr{expt) | Mr(calc) | Delta {| Miss |Score | Rank |Peptide
3 826,40 825,39 825,40 | -0,01 0 (30) 2 |FIEDFR
4 826,40 825,39 825,40 | -0,01 0 44 1 FIEDFR
2 826,40 825,39 825,40 | -0,01 0 (27) 4 FIEDFR
T 905,40 904,359 904,43 | -0,04 0 17 2 DVSYFFK
8 1203,60 1202,59 | 1202.64 | -0,05 0 72 1 |QIFLAQNQGGK
8 1338,70 | 1337,69 | 1337,73 | -0,04 0 41 4 |NPVDLIKPTGER
10 1350,70 1349,69 | 134968 | 0,01 0 26 1 {FQVTNVDSDVVK
11 1407,70 1406,69 | 1406,71 | -0,02 0 39 3 |ESPPEAYNILFK
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Proteins matching the same set of peptides:

gi]2119758 ° Mass: 31999 Total score: 236 Peptides matched: 8
rRNA N-glycosidase (EC 3.2.2.22) map30 precursor - balsam pear

gi|11225518  Mass: 32011 Total score: 236 Peptides matched: 8
MAP30I [Momordica cherantia)

£1]132581 Mass: 32012 Total score: 236 Peptides matched: 8
Ribosome-inactivating protein momordin II precursor ({RNA N-glycosidase)

g1] 10129818 Mass: 29742 Total score: 219 Peptides matched: 8

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

2. gl 10122&15] Mass: 29742 ‘ Total score: 219 l Peptides matched: 8
ribosome inactivating protein, RIP, type I [Momordica charantia)
Query |Observed | Mr(expt) | Mr(calc) | Delta | Miss | Score | Rank | Peptide

3 826,40 82539 825,40 |-001| O (30) 2 FIEDFR

4 826,40 825,39 825,40 |-0,01| O 44 1 FIEDFR

51 826,40 825,39 825,40 | -0,01 0 20 4 FIEDFR

i 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 | 1349,68 | 0,01 0 26 1 FQVTNVDSDVVK
n 1407,70 | 1408,69 | 1406,71 | -0, 02| O 39 3 |ESPPEAYNILFK
12 1412,70 1411,69 | 1411,67 | 0,03, 0 52 1 |MDVNFDLSTATAK

Tém lai, cac két qua phan tich khéi phé lien tuc MALDI-TOF MS va MS/MS di
tim thay it nhat 7 doan peptit c6 tir 6 dén 13 gdc axit amin tring khép hoan toan vdi trinh
ty axit min suy dién tir gen md hod McRIP va cic gen khic tir mudp dang trong ngan
hing clia NCBI. Diéu nay khing dinh protein t4i t6 hop duoc nhan chinh 13 ReMcRIP.
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So ds 20. Quy trinh sdn xudt va phiong phép tinh sach ché phim ReMcRIP

Biéu hién luong 16n ReMcRIP

v
Thu sinh khoi t€ bao va pha t€ bao bing siéu am

h 4
Sic ky qua cot CM-Sepharose (XK-16/20) trén
hé thong FPLC (dém Tris-HCl, 50mM, pH 7)

|

Phan hap phu bing NaCl néng dé tir 0,0-0,4M

I

Thu phan doan, kiém tra bing SDS-PAGE

!

ReMcRIP tinh khiét

Cdc budc tién hanh cu thé nhu sau:

1.

Sau khi biéu hién lugng 16n ReMcRIP tién hanh ly tam 6.000 vong/phiit trong 6
phtit & 4°C d¢€ thu sinh khdi t€ bao. BS sung 30 ml dém (Tris.HCI 50 mM pH7,
EDTA 20 mM pH7, Triton 0,01%, lisozim 0,3 pg/ml) vao 3g sinh khéi t€ bao.
@t 37°C va vortex nhim hoa tan cic t€ bao. Chuyén éng falcon c6 t€ bao vao
trong d4, dé 30 phiit. Phé t& bao bing siéu am trong 20 phiit (cho dén khi dung
dich khéng cdn nhét). Ly tam 12.000 vong/phiit trong 20 phit. Chuyén phan
dich sang 8ng falcon méi va bo phan can.

Chuyén phan dich 1én c6t CM-Sepharoz (XK-16/20) vé6i t6c do t6¢c do dong
chay 60 ml/gid trén hé FPLC (Amersham Pharmacia Biotech). Sir dung dém
Tris.HCl 50 mM pH 7.

Céc chdt khong bam trén cot duge rira bang dém Tris.HC1 50 mM pH 7 cho dén
khi gid tri A,gg,m trd lai duong nén. Toc do dong chay van duy tri & 60 ml/gid.

ReMcRIP dugc thoi ra khoi cot boi gradient ndng do NaCl (0,0 M - 0,4 M)
trong dém Tris.HCl 50 mM pH 7 véi t6c do dong chay 60 ml/gi va thé tich
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méi phan doan la 1 ml. Protein trong mdi phin doan dugc kiém tra bing SDS-
PAGE 12,5%.

5. Lua chon cdc phan doan c6 ndng do ReMcRIP cao, chuyén vio cic 6ng
penicillin (c6 thé bado quan & - 20°C). Dong kho ReMcRIP & dp sudt khoang
100 mtor va nhiét do khoang - 102°C. Bao quan ReMcRIP & -20"C dé giit hoat
tinh cia ReMcRIP.

¢ Hiéu suat tinh sach cac protein tii t6 hop
ReCMTI-V:
Bdng 3. Tém tat két qua tinh sach ReCMTI-V

Protein TIA HDR S6 [an |

mg % mlU % (mI U/.m g tinh
protein) | sach

Giai doan tinh sach

1 | Dich sonicate cia t& bao 890.89 | 100 Protein tap nhiéu khong xac dinh
tai t6 hop thu dwoc tr 1 lit durge

2 | Sau khi xir Iy loai cic 142,54 | 16 | 76,0 100 0,533 1,0
protein tap

3 | LoaimauquacdtDEAE- | 13343 | 15 ' 755 | 993 | 0565 | 1.06
xenluloz “

4 | Qua cot HiTrap Q phan 1158 | 13 | 749 | 985 | 0647 | 121
hap phu & 0,1 M NaCl, loai J
mudi, dong kho

HDR: Hoat dong riéng
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Rea-Al:

Bdng 4. Tém tt két qua tinh sach Rea-Al

cOt DEAE -Xelluloz

Téng Ham Hoat Hoat do0 | Muc do | Hiéu |
Céc bugc tinh sach | thé tich | luong do | rieng (U/mg | sach | suat
(m) | protein | (U) | protein) | (dn) | (%)
(mg)
Dich tho 45 1850 9630 | 520 1,00 | 100
Sau ket a (NH,),50, | 15 56.4 900,0 | 15,95 300 [9345
Dich sausackyqua | 54 7.2 4032 | 56,00 1076 | 41.86 |

ReMcRIP:

- ReMcRIP chiém khoang 30% protein téng s6 cla vi khuin E. coli, trong dé
khoang 80% ReMCcRIP & dang hoa tan trong dung dich dém Tris-HCl 50mM. pH

7, EDTA 20 mM, pH 7.

- ReMCcRIP hap phu t&t trén cét CM-Sepharoz (XK-16/20): khoang 90% ReMcRIP

cta 0,3 mi dich nuéi dugc dua 1én cot dai 12-15 cm.

- ReMCcRIP duoc phan hap phu & néng do NaCl tir 0,15-0,27M.
- Kiém tra do sach va néng do ReMcRIP: 1 lit dich nuéi £. coli thu duge khoang 30
mg ReMcRIP tinh sach. '

3.3.2. Kiém tra hoat tinh clia cic ché phdm protein tii té hop

3.3.2.1. Kiém tra hoat tinh ciia protein tdi t6 hop ReCMTI-V

+ Kiém tra hoat tinh frc ché tripxin

Da tién hanh kiém tra hoat d¢ c ché tripxin (TIA) va bing phuong phap dién di

trén gel poliacrilamit 15% khong c6 SDS, ¢6 co chit [56] bang protein cé TIA sé& cé mau

xanh trén nén tring. K&t qua trén hinh 37 cho thdy c¢6 moét bang TI chi yéu (bang mau

xanh dam).

103



1 2 3 4

Hinh 37: Phé dién di TI trén PAG 15% c6 co chit
1,2 - ReCMTI-V tinh sach qua ¢t HiTrap Q
3. D6i chimg: BL21-TI (khéng ¢6 chat cam dng)
4. ReCMTI-V tho

+ Kiém tra dnh huong ciia ReCMTI-V dén qud trinh dong mdu
Noi thuc hién: Khoa Déng- CAm mdu — Vién Huyét hoc truyén méu trung vong
Nguoi thuc hién: Thac si'Y khoa — Béc si Nguyén Thi Nit - Chi nhiém khoa

Két qua nghién ciu ciia moét s tac gia trude day [34, 44] cho thdy CMTI-V con ¢c6
tac dung dc ché yéu t6 XIla (mdt proteinaz xerin) xiic tac cho phan tmg dau tién cua qui
trinh déong mau. Néu e ché yéu t6 nay sé kéo dai thoi gian dong mau. Diéu nay ¢d y
nghia thuc t&: itc ché yéu 16 Xlla sé lam han ché nhiing tinh trang tdng déng mdu nhdt la
tang déng do phat dong qud mikc yéu t6 tiép xiic thuomg gdp trong phdu thudt da chdn
thuong, tai bién sdn khoa... Uc ché yéu t6 Xlla sé la mét chdr chéng déng hidu qud va an
toan hon heparin vi phé tdc dung ciia né khong rong nhie heparin. Vi vay. ttc ché Xila ¢é
thé dugc sit dung dé diéu tri di¢ phong trong phdu thudt sé an toan hon heparin.

Chung t6i da thir nghiém anh hudng cia ReCMTI-V dén qua trinh dong méu bang
céc xét nghiém céc chi s8 sau: '

+ APTT (Activated Partial Thromboplastin Time) dé ddnh gia dudng déng mau noi

sinh.

+ PT (Prothrombin Time) dé dénh gid dudng dong mau ngoai sinh.
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+ TT (Thrombin Time) dé dinh gid doan trung chuyén tir fibrinogen thanh fibrin
dudi tic dung cua thrombin.
Cic xét nghiém ndy dugc tién hanh trén may ACL 100, bang hod chét clia hdng IL
véi diéu kién x€t nghiém nhu sau:
Tron ché pham vdi huyét tuong binh thudng dé phdt hién téc dung cla ché pham
Jén hé théng d6éng mdu (st dung NaCl 0.9% thay cho ché pham & nhém déi chimg).

Bdng 5: Thi tac dung cha ché pham ReCMTI-V dén qua trinh dong méu

C6 ReCMTI-V (55mIU/ml) D6i ching + HTBT
+ HTBT (ti & 1:1)

APTT (giay) 60,3 10.2

TT (giay) 18,3 225

PT (giay) 13.0 143

Két qua trén bang 5 cho thdy khi ¢6 ReCMTI-V gid tri APTT tang lén rd rét nghia
1a kéo dai thoi gian ddng mau ndi sinh so vdi déi chiing, nhu vay ReCMTI-V c¢6 tac dung
ttc ché dudng dong mau ndi sinh. Tir két qua trén, di tién hanh thir tic dung cac nong do
khac nhau cua ReCMTI-V dén APTT (bang 6).

Bdng 6: Két qua danh gid tac dung cia ReCMTI-V dén con dudng dong mau noi sinh

(chi s6 ATTP)
ATTP (giay)
Miu pha tron ReCMTL-V Thi nghiém Péi chimg HTRT
SE véi HTBT (c6 ReCMTI-V) (thay ReCMTI-V
TT bang NaCl)
Khong g Khong 0o Khong ta
u 37°C/1gid il 37'C/1gid 0 37'C/1gidy
Thé tich Thé tich (1) (2) (3) (4 (5) (6)
ReCMTI-V HTBT _
l. 1 1 52,3 102,0 39,3 39,5 29,3 295
2 1 2 44,5 80,2 36,1 36,6 29,3 29.5
3 | 3 40,5 56,8 34,0 34,8 29.3 29.5
4. 1 4 35,5 485 32,2 33,0 293 29.5
5 1 5 34,0 44,1 31,0 32.1 29.3 29,5

Chii thich: Mau ReCMTI-V: Iml ¢é 85mg protein, 55SmIU ; HTBT: Huyét tuong binh
thudmg ; Dai chimg: Thay dung dich ReCMTI-V bing dung dich NaCl 0,9%
(cung thé tich)
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So sdnh cdc s6 liéu & cot 2 (c6 ReCMTI-V véi HTBT) vai s6 liéu cua cdt 5 (thay
ReCMTI-V bing dung dich NaCl 0,9%) ¢ bang 4 ta thdy khi ¢6 ReCMTI-V & tat ca cac
néng do khac nhau, chi s6 ATTP (& ¢6t 2) ludn 16n hon cac gia tri ATTP tuong tng ¢ mau
d6i chitng (cot 5). Diéu d6 ching to khi c6 ReCMTI-V kéo dai thdi gian dong mau noi
sinh, néi céch khdc 13 dc ché dudng dong mau noi sinh. Tac dung (¢ ché tang lén rd rét
khi @t & 37°C trong 1 gids (cot 3). O céc néng do ReCMTI-V thap, su sai khac gifta mau c6
ReCMTI-V va méu d6i chimg chi thay s sau khi 0 & 37°C/ | gid (so sanh cot 3 va cot 6).

3.3.2.2. Thit hoat tinh cua Re MCoTI-II

Pi tién hanh thir hoat tinh cia ReMCoTI-II d6i véi proteinaz clia sau khoang béng
phuong phap khuyé&ch tin dia thach: khi c¢é chat &c ché, co chat khong bi phan giai s€ bi
nhudém mau xanh véi amido den 10B. Do dé vong phan giai (vong siang) s& bé hon hoic
khong thdy.

Két qua rén hinh 38 cho thdy vong phén giai ¢ giéng 2 (cé dung dich ReMCoTI-
II) bé hon han vong phan gidi & giéng 1 (d&i chimg, thay ReMCoTI-II bang nudc cat).
biéu dé chimg td ReMCoTI-II c¢é tic dung kim ham proteinaz cua sau khoang. So sdnh
giéng 4 va giéng 3 ciing thidy rd ReMCoTHI kim ham tripxin.

I. PA s4u khoang 2. PA sﬁu khoang + ReMCoTI-II
3. Tripxin 4. Tripxin + ReMCoTI-II

Hinh 38: Anh huong ctia ReMCoTI-II & cdc néng do khéc nhau dén hoat tinh e
ché proteinaz sau khoang va tripxin
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3.3.2.3. Kiém tra hoat tinh ciia ché phdm a-Al tdi t6 hop
Két qua kiém tra hoat tinh sau két tha mudi va tinh sach qua cot DEAE duoc the
hién & bang 5.

Bdng 7: Két qua kiém tra hoat tinh ctia o-Al sau két tia mudi va tinh sach qua cot DEAE

Céc bude 1am sach Hoat d6 Kim ham (U/ml) % dc ché |
Dich a-Al tai t6 hop tho 41 47,95 f
Sau két tha (NH,),SO, 62 72,51
Sau sic ky DEAE-cellulose - 80 92,98 |

Qua két qua & bang trén ta thdy rang hoat tinh ctia o - Al tang 1én sau khi so che
dat (24,56%) va sau kht tinh sach dat (50,03%).

Thit hoat tinh ciia ché phdm lén con tring

Dich chiét thé sau d6 duge kiém tra hoat tinh theo phuong phép cha Grossi et al
(1997) nhu sau:

5ul enzim c-amilaz tuy tang dugc U trude véi 20 pl dich chiét tho a-Al & 37°C
trong 1 gi (t6ng thé tich phan tng 14 250 pl v6i dém B). Sau d6 bd sung 250 pl co chat
(tinh bét tan 1% trong dém B), G 30°C trong 10 phit. Dimg phan ing bing cdch bé sung
500 ul DNS ( axit 3,5 dinitrosalisilic). Pun séi cich thuy 10 phit. B sung 5 ml H,O, dé
yén & nhiét do phong trong 10 phit. Do d¢ hap thu & 546nm. (Chii thich : Thanh phan
dém B dém phosphate 100 mM, pH=5.8, NaCl 20 mM; 0,1 mM CaCl,).

Véi phuong phdp nhu trén ching t6i di thu dugc két qua xdc dinh hoat tinh thé
hién trén bang 8. '
Bdng 8: Bang két qua xac dinh hoat tinh clia a-Al

DC | Khong chdtic | a-Al khong | o-Al cé cam

ché cam Ung ing
oA (u) 0 5 5 5

oAl (pb) 0 0 20 20

Pem B (1) 250 245 225 225

Hoat d6 o A(U/ml) 0 342 305 178
Hoat d6 kim him oAl (U/ml) 9 41

% 1tc ché ! 0 - 10.81 B Am{?.@ﬁ J

Chit thich : oA — o-amilaz
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Qua bang 8 ta thay rang hoat tinh cla enzim o-amilaz da bi giam di 47.95% ¢ dich
tho ¢6 cam tng. Diéu d6 chimg to trong dich chiét thu duge ¢6 chira o - Al hoat dong.

Ching t6i da tién hanh tham do kha nang diét mot duc hat (ngd, dau) cia ché
phdm o - Al theo cdc ndi dung nhu sau :

- Kha nang diét con tring, au tring (mot duc hat, bo cdnh cing, bo cénh vay) trén
cic d6i tugng ngo, dau, théc theo luong lugng va thdi gian. Ché pham oAl duge pha
lodng theo cdc nong do khdc nhau sau dé duge phun Ién cdc loai hat ngli coc da dugce
nghién nho theo ty 1& 20 ml dich pha lofng/ 1kg ngd. Két qua cho thdy véi ham lugng 0,1
- 0,4% trong thoi gian 5 — 7 ngay diét dugec 50-60%.

- Néu cho in truc tiép véi lidu lugng 0,25%, sau 8 ngay mau thi nghiém mot chét
hoan toan, con miu d6i ching khong cé con nao chét (Két qua Vién Co dien va Cong

nghé sau thu hoach).

3.3.2.4. Kiém tra hoat tinh ciia ché phdm ReMcRIP tdi to hop

Chung t6i da két hop véi cac nhém nghién ciu cua Hoc vién Quan Y (GS. TS. Lé
Bich Quang) va Phong Vi sinh vat hoc phan tir - Vién Cong nghé Sinh hoc (TS. Nguyén
Thi Kim Cic) tién hanh cdc nghién ciu vé tic dong cia ReMcRIP tinh ché€ 1én vi khuin
(Bacillus subtilis, Pseudomonas putida). Két qua cho thdy ReMcRIP ¢6 kha nang tc ché
manh su sinh trudng cha hai loai vi khudn néi trén (Hinh 39).

" A: 40 pg rMcRIP/ giéng thir; B: 60 ug rMcRIP/ giéng thir

Hinh 39. Hoat tinh khdng khuin cta ReMcRIP.

Ngoai ra, chiing t6i cling dang phdi hop véi PGS. TS. Nguyén Thuy Chau -
Vién Co khi nong nghiép va Cong nghé Sau thu hoach. Bé Néng nghiép va phit
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trién nong thon ti€n hanh cac nghién ctu vé tac dong cua ReMcRIP tinh ché [én

mot gao; ndm moc (Aspergillus flavus, Aspergillus parasiticus).

3.4. THIET KE CAC VECTG MANG GEN TAI TO HOP PHUC VU CHO CHUYEN
GEN VAO CAY TRONG
3.4.1. Thiét ké vecto (Ti-plasmit) tai to hop mang gen ma hoa chat kim ham
tripxin (TI-II)
3.4.1.1. So do thi nghiém thiét ké Ti-plasmit tdi t6 hop pC1300+TI mang gen TI dudi
su diéu khién ciia doan khdi dong 358 2X enhancer

Doan gen TI mudn dugc chuyén vao cay trong théng qua phuong phdp A.
rumefaciens thi cdn duoc gan vao ving T-ADN trén Ti-plasmit. Hon niva, dé biéu hién
duge trong t€ bao thuc vat thi gen phai nim trong modt két cdu hoan chinh véi doan khoi
dong va doan két thic. Vi vay, sau khi nghién ctu ban dé mot s Ti-plasmit tdi 16 hop
trén co s& vectd pCAMBIA, chiing t6i nhan thay Ti-plasmit tdi td hop pC1300+HALI
mang két cdu gen: doan khai dong 35S 2X enhancer + gen HALI + doan két thic NOS
phit hop vdi yéu cau thiét k€& gen TI. Trong pC1300+HALI, gen HALI da duoc két néi
véi doan khdi dong va doan két thic bdi enzim gidi han BamHI. Diém nhan biét clia
enzim nay ciing khéng c¢é mat trong viilng mang ma cita gen TI. Nhu vay, vé 1y thuyét,
gen HAL! c6 thé duoc loai khoi két cdu gen va thay the gen TI vao vi tri HAL nhd sir
dung enzim BamHI. Do d6, ching téi d lua chon pC1300+HALL lam vat liéu khoi ddu
cho cic thi nghiém thi€t k€ Ti-plasmit tdi 16 hop mang gen TI. So dé thi nghiém dugc
trinh bay trén hinh 40.

higromyxin (R} EcoR|

«— <+ ____::H:i— pC1300+HALL

CaMV358 358 2X enhancer HALI NOS LacZ alpha

l X ly BamHI, loai HAL!

higromyxin {R) EcioRl BamH! HindIll

—- 4/ i j——-l_—l— pC1300+355+NOS
CaMV355  35S52X enhancer NOS

BamH!—IR— BamHi San pham PCR gen T1 (120 bp)

l Xaly T4 ligaz

higromyxin (R} EcoRI BamHl  BamHl Hindlll

pC1300+TI

CaMV335 355 2X enhancer TI NOS

Hinh 40. So d6 thiét k& Ti-plasmit tdi t6 hop pC1300+T1I
109



3.4.1.2. Thiét ké cdp moi ddc hiéu va nhdn gen TI

* Thiét ké cap moi dic hiéu dé nhan gen TI: Trén co s& trinh wr gen TL chdng 16i
di thiét k& cap moi dac hiéu dé nhan doan gen TI (dang doan BamHI) véi kich thude ~
120 bp. Cap méi thiét ké duge ky hiéu la TI-F/ TI-R. D€ két néi gen TI vao vi tri BamHI &
giita doan 'khéi dong 35S 2X enhancer va doan két thic NOS (nhu d3 trinh bay trén hinh
40), ching t6i da thiét k€ diém nhan biét clia enzim BamH I & ca hai méi TI-F va TI-R.
Tuy nhién, d6i véi méi TI-R, ngoai diém nhan biét cha BamH]I. ching t6i cling dua thém
diém nhan biét clia enzim Hind 111 & méi TI-R tao co s& dé kiém tra chiéu gan cia gen TI.
Trinh tu cia cdp moi nhu sau:

TI-F: 5" - GCGGATCCATGAGCGGCAGCGATGGCGG - &
BamH 1

TI-R: 5’ - GCGGATCCAAGCTTAGCCGCAATAGCCG - 3
BamH 1 Hind 111

* Nhan gen TI: Sir dung cap méi TI-F/ TI-R va ADN plasmit tach dong pTI-17 mang
gen TI véi cdc néng d6 khac nhau, ching tdi da ti€én hanh PCR nhan gen TI (dang doan
BamH 1). San pham PCR thu dugc rat dic hiéu cé kich thude ~ 120 bp phi hop véi tinh
todn 1y thuyét (hinh 41).

Hinh 41. San pham PCR nhan gen TI sit dung khuén Ia plasmit pTI-17
véi cdc ndng do khic nhau
M: Thang ADN chuin 100 bp
1. San phdm PCR sir dung khuén 1a plasmit pTI-17 (1X)
2. San pham PCR sir dung khuén la plasmit pTI-17 (pha lodng 5X)
3. San pham PCR sir dung khuén la plasmit pTI-17 (pha lodng 10X)
4. San phdm PCR s dung khuén la plasmit pTI-17 (pha lodng 20X)
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3.4.1.3. Thiét ké Ti-plasmit trung gian pC1300+355+NOS khuyét gen HALI va mang
doan khai dong 358 2X enhancer

Trén co s& phan tich 1y thuyét, ching t6i da xir Iy pC1300+HALI mang két cdu
gen 358 2X enhancer + HAL1 + NOS bing BamHI, loai b6 gen HALI nhung gifr lai doan
khdi dong: 35S 2 X enhancer va doan két thic NOS nham tao ra mot vectd trung gian
pC1300+35S8+NOS (khuyét gen HAL1 nhung vin mang doan khoi dong 35S 2X enhancer
va doan két thiic NOS) (hinh 41). Vecto nay 12 nguyén liéu dé lai ghép vdi gen TI. Gen
TI, khi duoc thay thé vao vi tri clia gen HALI s& chju su diéu khién cta doan khoi dong
358 2X enhancer nay.

V& 1y thuyét, san pham thu duoc khi xir Iy pC1300+HAL1 mang két céu gen 35S
2X enhancer + HAL1 + NOS bing BamH 1 1a hai doan ¢6 kich thudc ~ 1,2 kb (twong tng
véi gen HALI) va ~ 10 kb (twong 1ing véi pPCAMBIA 1300 + 35S 2X enhancer + NOS).
Poan ADN cé kich thude ~ 10 kb duge chting t6i tinh sach va xu 1y véi enzim T4 ligaz
nhim doéng vong vects. Két qua chon dong t€ bao mang vecto trung gian
pC1300+355+NOS duge trinh bay trén hinh 42.

kh M {1 2

Hinh 42. Thi€t k& vecta trung gian pC1300+35S+NOS
M: Thang ADN chuén 1kb
1. pC1300+355+NOS/BamH 1
2. pC1300+HAL/BamH 1

R3 rang, san pham xir Iy ADN plasmit téi t hop sau khi chon loc so bd bang BamHI
la mét bang duy nhat (cot 1, hinh 42). Trong khi, mau d6i chimg pC1300+HAL xur ly
bang Bf:mHI c6 mat gen HALI kich thudc ~ 1,2 kb (cot 2, hinh 42). Vecto trung gian
pC1300+355+NOS khuyét gen HALI dugc chiing t6i tinh sach luong 16n. San phiam tinh
sach dugc sir dung cho phan ing lai ghép véi gen TI tao Ti-plasmit tdi to6 hop.
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3.4.1.4. Thiét ké Ti-plasmit tdi t6 hop pC1300+TI mang gen T1 dudi su diéu khién cua
358 2X enhancer

- Tinh sach gen TI: San phdm PCR (lugng 16n) nhan gen TI sir dung cap méi TI-F/
TI-R va khuén la plasmit pTI-17 dugc ching téi xir 1y bing enzim gidi han BamHI va tinh
sach phuc vu cho thi nghiém thiét k& Ti-plasmit tai té hop.

- Thiét ké Ti-plasmit tai t6 hgp pC1300+TI

San pham PCR nhan gen TI sau khi xir I bing BamHI, tinh sach, duge gin truc tiép
vao vecto trung gian pC1300+35S+NOS (trude d6 di md vong bing BamHI) va bién nap
vio E. coli chiing DH5a dé€ chon loc, nhan Ti-plasmit tai t6 hop véi lugng 16n phuc vu thi
nghiém chuyén plasmit ndy vao t€ bao vi khudn A. rumefaciens.

Dong cdc & bao E. coli thu nhan dugc sau khi bién nap san phdm lai gitta
pC1300+35S+NOS véi gen TI duoe chuing toi tién hanh tach chiét plasmit va chon lgc céc
plasmit c6 kich thudc nhinh hon plasmit déi chiing (pC1300+35S+NOS) (hinh 43).

Kb M 123456783 10111213141516 1718192021 2223

- R o

Hinh 43. Chon dong Ti-plasmit téi t& hgp pCTI

M: Thang ADN chuin 1kb

1 — 22. Plasmit pCTI-1 — pCTI-22

23. Plasmit pC1300+35S+NOS (d6i ching)

Theo tinh todn ly thuyét, Ti-plasmit tdi t6 hop pC1300+TI cé kich thudc khoang

10,2 kb. Sau khi chon loc so bg, chiing to6i da thu duge 10 dong té€ bao chita cac plasmit ¢o
kich thudc nhinh hon ADN plasmit d8i chimg 13 vecto trung gian. Cac plasmit nay dugc
ky hiéu 14 pCTI-1, 2, 5, 6, 8, 10, 11, 13, 21 vapCTI-22 (cot 1, 2, 5, 6, 8, 10, 11, 13, 21 va
22, hinh 43). Céc dong t€ bao nay dugc nudi cdy va tich chiét plasmit dé sir dung trong

cac thi nghiém kiém tra tiép theo.
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3.1.4.5. Kiém tra su c6 mdt ciia gen TI trong cdc Ti-plasmit tdi to hop bdng enzim gidi
han :

Nhu da trinh bay, trong vecto pCi300+355+NOS, diém nhan biét cla enzim
BamHI niam gilta doan khéi dong 35S X2 enhancer va doan két thic NOS. Nhu vay. néu
gen TI dugc gén vao vecto tai vi tri BamHI thi khi xir Iy bing enzim nay san phim sé la
hai bang: mot bang tuong ing véi kich thude cua vecto trung gian (md vong) va mot bang
twong ng vdi kich thuée coa gen TI (khoang 120 bp).

Két qua xir 1y bing enzim giGi han BamHI d6i vé6i 3 dong pCTI-1, pCTI-5, pCTI-6
dugc trinh bay trén hinh 44. San pham xir Iy b&i enzim nay 1a 2 bang hoan toan phi hop
véi tinh todn 1y thuyét. Nhu vay, chiing t6i di so bd chon loc duge 3 dong t€ bao c6 mang
gen TL

Hinh 44. Kiém tra Ti-plasmit tai t§ hop pCTI bang enzim gidi han BamHI
M: Thang ADN chuin 100 bp
1. San phdm PCR nhan gen TI sir dung khuén la plasmlt pTI-17 (doi ching)
2. Plasmit pCTI-1/ BamH1 3. Plasmit pCT1-5/ BamH |
4. Plasmit pCTI-6/ BamH 1

3.1.4.6. Kiém tra chiéu gdn cia gen TI trong Ti-plasmit tdi t6 hop pC1300+TI

Cac Ti-plasmit tai t6 hop c6 chita gen TI nhu pCTI-1, pCTI-5 va pCTI-6 tiép tuc duoc
kiém tra bing cach cit don véi enzim gidi han HindIll va cét kép véi hai enzim HindlIll va
EcoRI. Theo tinh todn 1y thuyét, Ti-plasmit tdi 16 hop pC1300+TI ¢é hai diém nhan biét
cua HindIIl: moét diém ndm cudi gen TI (thudc méi nguoe TI-R) va mot diém & cudi doan
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két thiic NOS. Déi véi enzim EcoRI, ¢6 mot diém nhan biél clia enzim nay nam ngay dau
doan khdi dong 35S 2X enhancer. San pham xir 1y bdi HindIll, EcoRlI theo tinh todn ly
thuyét dugc trinh bay trén hinh 45.

(A)
EcoR 1 Hirld HI  Hind 111
PC1300%{.. 355 X2 enhancer |— I NOS pC1300
(B)

Hinh 45. Sa d6 céc vi trf cit clia pC1300+TI bdi HindIll va EcoR]
(A). Gen TI gin xudi chiéu (B). Gen TI gin ngugc chidu

Trudng hop gin xu6i chiéu (hinh 45A): san pham cat béi HindIIl cia pC1300+TI
sé 1a 2 bang, trong d6 ¢6 mot bang kich thude ~ 0,3 kb tuong img véi doan két thic NOS
va moét bing kich thudc ~ 9,9 kb twong tng v6i phdn con lai clia vecto ti t8 hop (plasmit
gbc pPCAMBIA1300+35S 2X enhancer+gen TI). San phdm cét boi HindIl + EcoRI s 1 3
bang: mot bang kich thudc ~ 0,9 kb tuong ng vdi doan khoi dong 35S 2X enhancer +
gen TI, mot bang kich thude ~ 0,3 kb tuong \ing véi doan két thic NOS va bang con lai ~
9 kb trong ting vé6i vecto pCAMBIA1300.

Trudng hop gan nguge chiéu (hinh 45B): san phdm cit bai HindIll cia pC1300+TI
cling s€ la 2 bﬁng.hhlmg vdi kich thude khac: mét bang kich thuée ~ 0,4 kb twong ng v
gen TI va doan két thiic NOS; bang con lai ~ 9,8 kb tuong tng véi pPCAMBIA 13004338
2X enhancer. San pham cét bdi HindIll + EcoRI s& 123 bang: mét bang ~ 0,8 kb tuong
tmg vdi doan khéi dong 35S 2X enhancer, mdt bang ~ 0,4 kb tuong ing vdi doan két thic
NOS + gen TI va bang con lai ~ 9 kb twong ing vdi vecto pPCAMBIA1300.

R& rang, d6i véi trudng hop cit don bang Hindlll, su khac biét gilta hai cdch gan
chll yéu duge nhan biét théng qua sy xuat hién cla biang ¢é kich thude khoang 300 bp
{cdch gan xuo6i chiéu) va 400 bp (cich gan nguoc chiéu). Tuong tu, khi cat kép bang
EcoRI + HindIll, san phdm cit cia trudng hop gan xuéi chiéu va ngugc chiéu cé mot
bang giong nhau vé kich thudc (~ 9 kb), hai biang khic biét nhau vé kich thudc: ~ 0,3 kb
va 0, 9 kb (trudng hop gan xudi chiéu); ~ 0,4 kb va 0,8 kb (trudng hop gan nguoc chiéu).
Két qua thi nghiém trén hinh 46 cho thay, ¢ cdc dong pCTI-3 va pCTI-6 (cot 2, 3. hinh
46A, 46B), gen TI di dugc gin vao trong vectd trung gian pC1300+35S+NOS theo kiéu
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xudi chiéu so véi doan khoi dong va doan két thic. Trong khi, & cdc dong pCTI-1 (cot i,
hinh 46A, 46B), gen TI da dugc gin vao vectd trung gian pC1300+35S+NOS theo kiéu

ngugc chiéu.

Nhur.vay, ching toi da thiét ké duge Ti-plasmit tai t6 hop pC1300+TI, trong dé gen
TI duoc diéu khién biéu hién béi doan khéi dong 35S 2X enhancer. Cic dong 1€ bao E.
coli tai 16 hop nay duoc chung t6i giif trong glixerol, & -75°C d€ l1am nguyén liéu chuyén

Ti-plasmit ndy vao vi khuin A. tumefaciens.

1,00
0,75
0,50

Hinh 46. Két qua kiém tra chiéu gin ciia gen TI trong pC1300+TI

(A) M. Thang ADN chuédn 100 bp (B) M. Thang ADN chuén 100 bp
1. pCTI-1/ Hind TI: ngugc chidu 1. pCTI-1/ Hind 1 + EcoR 1: nguge chiéu
2. pCTI1-5/ Hind III: xuoi chiéu 2. pCT1-5/ Hind 11 + EcoR I: xuéi chiéu
3. pCTI-6/ Hind III: xudi chiéu 3. pCTI-6/ Hind 11 + EcoR 1: xubi chiéu

M.(giéng 5) Thang ADN chudn lkb

3.1.4.7. Tao chiing A. tumefaciens mang Ti-plasmit tdi t6 hop pCTI-5, pCTI-6

Ti-plasmit tai t6 hgp pCTI-5, pCTI-6 sau khi thiét ké thanh céng dugc ching 16i tién
hanh chuyén vao A. tumefaciens ching EHA 105 thong qua phuong phép xung dién. Day la
phuong phép kha hiéu qua, cé thdfi gian thi nghiém ngén (tir 2 - 3 ngdy) va cdc thé sau bién
nap hoan toan khong ¢é kha nang bi nhiém céc &€ bao E. coli.

D€ c6 t€ bao kha bién A. tumefaciens ding cho xung dién, ching t6i di tién hanh
nuéi cdy lai chiing A. tumefaciens g6c trén méi trudmg thach dac YEP, sau d6 nuoi lac
trong 2 ml moi trudmg LB trong khoang 6 gidy & 29°C. Dich vi khuan nay (100 pl) duoc tiép

tuc nudi cdy qua dém trong 100 ml mai trudmg LB ¢6 bé sung 0.1% glucoz.
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T& bao kha bién A. rumefaciens ching EHA105 (40 pl) ¢6 b6 sung 1 ul Ti-plasmit
t4i té hop (d6i vdi hai mau thi nghiém) duge chiing toi xir Iy bang xung dién & diéu kién 25
uF; 400 Q; 2,5 kV; 8-10 ms. Sau khi xung dién, mau duge bo sung ngay 1 ml moi trudng
SOC, lac (? 29°C trong 2 gi®¥ va cdly trai trén dia petri chita cdc méi truong chon loc thich
hop: YEP + Kanamixin (Km) 50 pg/ml (cho ching EHA105). Tuong img, cic mau dot
chimg (khong bé sung Ti-plasmit tdi 16 hop) ciing duge xung dién va cdy trai trén dia petri
chita méi truong YEP, YEP + Km 50 pg/ml. Két qua xung dién duge trinh bay trén bang 7.

Bdng 9. Két qua thi nghiém xung dién chuyén pCTI-5 va pCTi-6
vao A. umefaciens ching EHA105

EHA105 |
Péi ching Thi nghiém
pCTL-5 | pCTIL-6
S6 luong khuan lac trung binh / 1 | YEP +++
dia pctl‘l chira moi tl'lraﬂg ChQn YEP + Km - ++ 4+
loc thich hop sau thi nghiém xung
dién

Chu thich: (++): Xudt hién khudn lac; (+++): Khudn lac moc day dac;
(-): Khong xudt hién khuan lac

Két qua trén bang 9 cho thdy t€ bao kha bién A. tumefaciens (mau d6i chimg) rat
t6t. Ching phat trién manh trén méi trudng YEP va khong phat trién trén moi truong ¢é
bd sung Km. Déi v6i mau thi nghiém, s6 lugng khudn lac thu duge rdt nhiéu. Trong dé, &
miu thi nghiém pCTI-6, s6 luong khudn lac xudt hién sau xung dién nhiéu hon so vdi
mau pCTI-5.

Cic khuan lac A. tumefaciens c¢6 chita plasmit tai t6 hop duqe chiing t61 phat hién
bing phuong phdp tich chiét ADN plasmit, bién nap trd lai t€ bao E. coli, cat bing enzim
giéi han, PCR va dién di. S& di cdn phai bién nap tr& lai ADN plasmit vao E. coli do s6
luong ban sao clia vecta tai td hop nay trong té€ bao Agrobacterium rat {t, khong di dé tién
hanh cdc thi nghiém kiém tra sy c¢6 mit cOa két cdu gen nay. Hinh 47 trinh bay két qua

tach chiét ADN plasmit ctia vi khudn A. rumefaciens ching EHA105:pCTI-5.
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kb 1 2

21,2
5,1

Hinh 47. K&t qua tach chiét ADN plasmit tai 1o
hop tir t& bao A. tumefaciens
1. Thang ADN chudn ADN A/ HindIll + EcoRI:
2. ADN plasmit tdi té hop tach chiét tir té bao A.
f tumefaciens ching EHA105:pCTI-5

0,9

R

3.1.4.8. Kiém tra su c6 mdt cia gen TI trong té bao A. tumefaciens bdng ky thudt PCR

3 thi nghiém kiém tra bing k¥ thuat PCR, ADN plasmit clia t€ bao A. tumefuciens
ching EHA105:pCT1-5 va chung EHA105:pCTI-6 duge tao ra nhd xung dién sau khi bi¢n
nap trd lai vao E. coli DH5a duge chiing tdi tich chiét lai va sir dung 1am khuén dé nhan
gen TI v6i cap médi TI-F/ TI-R. Két qua kiém tra (hinh 48) cho thdy chiing t6i d3 nhan
duge cdc dong A. tumefaciens ching EHA105:pCTi-5, EHA105:pCTI-6 ¢6 chita Ti-
plasmit tdi 16 hop pCTI-5 va pCTi-6 ding lam nguyén liéu dé chuyén gen TI vio cay
tréng.

Hinh 48. Kiém tra su c6 mit cia gen TI trong cac dong 1€ bao A. rumefaciens
chiing EHA 105:pCTI-35, EHA 105:pCTI-6 téi t6 hop bang k¢ thuat PCR
M. Thang ADN chuén 100 bp
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1. San phiam PCR sit dung khuén 1a plasmit pCTI-5 (1X)

2. San phiam PCR sir dung khuén 12 plasmit pCTI-5 (pha lodng 10X)

3. San phdm PCR sir dung khuon 1a plasmit pCTI-6 (1X)

4. San pham PCR sir dung Khuén 1a plasmit pCTI-5 (pha lodng 10X)

5. San pham PCR nhan gen TI tir ADN plasmit tich dong pTI-17 (d6i chimg)

R& rang, doan gen TI da duge nhan rat dac hiéu, véi kich thude khoang 120 bp phi
hop v6i miu ddi chimg. Nhu vay, ching toi da thanh cong trong viéc dua doan gen TI vao
vecto trung gian pC1300+355+NOS va tao dugc hai chung A. tumefaciens EHA105:pCTI-
5, EHA105:pCTI-6 t4i t6 hop mang gen TI phuc vu cho cong tac chuyén gen vao cay
trong. '

3.4.2. Thiét ké vecto (Ti-plasmit) ti t6 hop mang gen ma hoa chat kim ham

a-amilaz (a-AI) 1am vat liéu phuc vu cho chuyén gen vio cay tréng

Qua nghién atu ban dé vecto ching t6i nhan thdy ving T-ADN cua vecto
pCAMBIA 1301 v6i mot s6 dac diém: (1) C6 mang doan khai dong CaM V35S (doan khoi
dong hoat dong manh trong gen nhan thye vat); (2) C6 vi tri nhan biét cua enzim gidi han
Ncol va Nhel (irinh tr gen o-Al khong cé vi tri ¢dt cha hai enzim nay); (3) Mang gen
khang higromixin thuan lgi cho chon loc thyc vat, phd hgp véi yéu cdu thiét k€ cua chiing
161. Do d6, ching t6i da lua chon vecto pCAMBIA1301 lam nguyén liéu cho cac thi
nghiém thiét k€ vecto tdi to hgp.
3.4.2.1. Tach chiét, kiém tra hai hé vecto: vecto tich dong mang gen md hod chdt kim

ham a-Al va vecto Ti-plasmit pCAMBIA1301

D€ thiét k& vecto Ti-plasmit tdi td hop, ching 161 da tién hanh tch chiét vectd tich
dong mang gen md hod chit kim hdm o-Al va vecto Ti-plasmit pPCAMBIA1301, diung
mot sS enzim gidi han cdt va kiém tra cdu tric cha ching. Tinh sach doan gen o-Al va
vecto pCAMBIA 1301 khuyét doan GUS, sau d6 lai ghép doan gen o-Al vao vecto mé&
vong tao vecto Ti-plasmit tai té hop. Vecto tdi té hgp duge bign nap vao E. coli nhim
nhén s6 lugng Ti-plasmit mang gen ma hoa o-Al 1én dé phuc vu cho céc thi nghiém kiém
tra va tao céc hé théng vectag chuyén gen thuc vat. Két qua tach chiét, tinh sach va kiém
tra mot s6 diém cét chia enzim gidi han trén hai hé théng vecto: vecto tich dong mang gen
md hod chat kim hidm a-Al va vecto Ti-plasmit pCAMBIA 1301 duoc thé hién trén hinh
49.
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Kb M 1 2 3 4 5

Hinh 49. Két qua kiém tra hai hé vecto pCAMBIA1301 va pKS " a-Al béng cac
enzim gi6i han

M. Marker 1kb 1. pPCAMBIA1301/Ncol 2. pPCAMBIA1301/Nhel
3. pPCAMBIA1301/BamHI 4. pKS” a-Al/BamHI
5. pKS a-Al/BamHI+Hindlll

Theo tinh todn 1y thuyét, xtr ly vecto pCAMBIA1301 bdi Ncol s€ cho ta vects mo
vong ¢ kich thude 11837 bp va xir 1y boi Nhel s€ cho ta hai doan ADN vdi kich thudce
3444 bp va 8393 bp. Néu xir Iy vectd pKS ¢ ’a-Al boi BamHI san pham tao thanh 12 vecto
md vong ¢é kich thude khoang 3kb Trong trutmg hop xir 1y vecto pKS ' a-Al bai BamHI
va Hindlll theo 1y thuyét s& tao ra hai doan véi kich thudc khoang 2,9 kb (ing véi kich
thude vecto pKS ¢ ’) va 750 bp (img véi kich thude ciia doan a-Al). Trén hinh 49. két
qua kiém tra cho thdy san pham xir 1y vecto pCAMBIA1301 va vecto pKS  at-Al bdi cic

enzim gidi han 1a cc bang c6 Kich thudc phd hop vdi tinh todn Ly thuyét.

3.4.2.2. Thiét ké vecto Ti-plasmit tdi t6 hop pCAMBIA1301 mang gen md hod a-Al

D€ thiét k& vecto tdi té hgp, vecto pCAMBIA 1301 md vong khuyét doan GUS va
doan gen o-Al di tinh sach duge gin két v6i nhau nhd phan ing lai dudi sy hd trg cia
enzim T, ligaz. Theo tinh todn 1y thyét, doan gen a-Al véi hai dau géan sé gan vao hai vi
tri 13 hai ddu gin cla pCAMBIAléOl ma& vong tuong dng. Do hai enzim Ncol va Nhel
cét tao hai du so le nén viéc gan két xay ra dé dang, diing chiéu cia gen va tuong ddi dac
hiéu. Ti-plasmit tai t6 hgp tao thanh 1a plasmit mang cdu tric CaMV35S - a-Al - NOS

polyA va gen chon loc khdng Hygromycin nidm giita ving T-ADN. Trong cau tric vectdy
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con mang gen khdng kanamixin, do do ta ¢6 thé chuyén céu tric nay vao vi khuan v

chon loc céc dong mang thé ti t6 hop.

Véi muc dich tao thuan tién cho viéc chon loc, kiém tra va nhdm nhan l1én mot
luong 16n Qlasmit sir dung cho viéc chuyén vio Agrobacterium sau nay, ching t6i di tién
hanh bién nap dich lai vao t&€ bao E. coli theo phuong phap séc nhiét. T& bao mang thé
tai t& hop duoc chon loc trén moi trudng LB dic ¢6 bé sung chat khang sinh kanamixin.
Két qua, dia nudi cdy moe nhiéu khudn lac. Ching t6i nhat ngdu nhién mot s6 khudn lac
v nuéi cdy thu plasmit dé kiém tra. K&t qua dién di kiém tra cdc thé tdi t6 hop duoc thé
hién trén hinh 50.

123456 78 91011121314151617181920

Hinh 50: Dién di kiém tra cic plasmit tdi t hop.
1. Bdi ching - pPCAMBIA1301
2-20. ADN plasmit cua cdc dong khudn lac (ki hiéu Ja pCHA (5 - 23))

Theo tinh todn cta ching toi, vecto pPCAMBIA130! téi td hop mang gen md
hod a-Al c6 kich thudc khoang 10,5 kb; cé kich thudc phan tr nho hon vecto
pCAMBIA130l. Trén hinh 50 ta thdy, so véi vecto pCAMBIA1301 l1am déi chimg
(gi€ng 1) plasmit & cac giéng 3, 4, 6, 8, 10, 11, 12, 13, 15, 19, 20 c¢6 kich thudc nho hon
tuong ung vdi cic dong khudn lac pCHA6, pCHA7, pCHA9, pCHA1l, pCHAL3,
pCHA 14, pCHALS, pCHA6, pCHA18, pCHA22, pCHA23. Do d6, cé thé cdc plasmit ¢6
kich thudc nho hon chinh la cdc thé tdi 16 hop mang gen mi hod chat kim him «-amilaz.
Céc plasmit cé kich thudc pht phit hop vé’i'tfnh todn 1y thuyét dugc nuoi cdy va tach chiét

thu plasmit dé tién hanh cdc kiém tra khéc.

120



3.4.2.3. Kiém tra su c6 mdt ciia gen a-Al trong plasmit pPCAMBIA1301 tdi to hop nho
ky thudt PCR
Chon hai khuidn lac pCHA6 va pCHA7, nudi cdy ldc qua dém trong moi trudng
16ng c6 bd sung kanamixin 50 pg/ml. Dich nuoi cdy duge dem tach chiét thu plasmit su
dung 1am khuon cho cac kiém tra nhd PCR. Két qua kiém tra bang PCR ducc thé hién
trén hinh 51.

Hinh 51: Két qua P_CR kiém tra thé tdi t6 hop
M. Marker 1 kb
1. San phdm PCR dong pCHAS
2. San pham PCR dong pCHA7
Phé dién di, san phdm PCR véi khuén la plasmit tdi t§ hgp & dong duge lua chon
cho ta mot bang rét dac hiéu, vdi kich thude khoang 750 bp, bang véi kich thude cha
doan gen md hod chdt kim ham o-amilaz ban ddu. Nhu vay, doan gen ma hod chit kim
ham c-amilaz d3 duogc dua vao vecto pPCAMBIA 1301 tao vecto Ti-plasmit tdi td hop.
P€ khang dinh hon nita két qua nay, ching t6i ti€n hanh kiém tra thé tii 16 hop
‘theo phuong phap xac dinh trinh tu nucleotit,

3.4.2.4. Kiém tra su c6é mdt ciia gen a-Al trong thé plasmit tdi té hop nho phuong
phdp xdc dinh trinh tu nucleotit

Doan gen trinh tv ADN duge xdc dinh theo phuong phdp Sanger trén mdy xdc
dinh trinh tr tw dong ABI Avant 3100, sau dé duoc xU 1y biang ciac phan mém (ABI
PRISM® 3100-Avant Data Collection v1.0 and DNA sequencing analysis). Trinh tu thu
dugc duge so sanh véi cdc trinh tr trong ngan hang trinh tur gen Qudc té
EMBL/Genbank/DDBJ nh& st dung phan mém (Fasta 3, ClustalX va BioEdit). Két qua
dugc thé hién trén hinh 52.
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a-AT ATGGCTTCCTCCAAGTTACTCTCCCTTGCC 30

EM PL: ATGGCTTCCTCCAAGTTACTCTCCCTAGCT
a-AT

CTCTTCCTTGTGCTTCTCACCCTCGCAAACTCAGCCACCGAAACCTCCTTCAATATCGAT90

EM PL:
CTCTTCCTTGCGCTTCTCAGCCACGCARACTCAGCCACCGAAACCTCCTTCATCATCGAT
o-AT

GGGTTCAACAAAACCAACCTTATCCTTCAAGGCGATGCCATCGTCTCACCGAACGGCAACLSO

......................................................
.......................................................

EM PL:
GCGTTCAACAAAACCAACCTTATCCTTCAAGGCGATGCCACCGTCTCATCCAACGGCAAC
o-Al
TTACAACTATCCTATAATTCATACGACTCTATGAGCAGAGCCTTCTACTCCGCCCCCATC

------------------------------------------------------------
............................................................

EM_PL:
TTACAACTATCCTATAATTCATACGACTCTATGAGCAGAGCCTTCTACTCCGCCCCCATC
a-Al
CAAATCAGGGACAGCACCACCGGCAACGTCGCCAGCTTCCGACACCAACTTCACAATGAAT

EM PL:
CGAATCAGGGACAGCACCACCGGCAACGTCGCCAGCTTCGACACCAACTTCACAATGAAT
a-Al
ATCCGCACTCACCGCCAAGCARATTCCGCCGTTGGCCTTGACTTTGTTCTCGTCCCCGTC

............................................................
............................................................

EM_PL:
ATCCGCACTCACCGCCAAGCAAATTCCGCCGTTGGCCTTGACTTTGTTCTCGTCCCCGTC
a-Al
CAGCCCGAATCCAAAGGCGATACTGTGACTGTGGAGTTCGACACCTTCCTTAGCCGTATT

..................................................
..................................................

EM_PL:
CAGCCCGAATCCAAMGGCGATACTGTGACTGTGGAGTTCGACACCTTCCTCAGCCGTATT
o-Al
AGCATCGACGCGAACAACAACGATATCAAAAGCGTGCCTTGGGATGTACACGACTACGAC

..........................

EM PL:
AGCATCGACGTGAACAACAACGATATCGAAAGCGTGCCTTGGGATGTACACGACTACGAC
a-Al
GGACAAARCGCGGAGGTTCGGATCACCTATAACTCCTCCACGAAGGTCTTTGCGGTTTCT

.................................................

EM_PL:
GGACAAAACGCCGAGGTTCGGATCACCTATAACTCCTCCACGAAGGTCTTCTCGGTTTCT
a-Al
CTGCTAAACCCTTCTACGGGAAAGAGCANCGACGTCTCTACCACAGTGGAGCTGGAGAAA

----------------------

EM PL:
CTGTCAAACCCCTCTACGGGAAAGAGCAACAACGTCTCTACCACAGTGGAGCTGGAGAARL
a-Al
GAAGTTTACCGACTGGGTGAGGGTTGGGTTCTCTGCCACCTCAGGGGCTTATCAATEGAGC

..............................................
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EM PL:
GAAGTTTACGACTGGGTGAGCGTTGGGTTCTCTGCCACCTCAGGGGCTTATCAATGGAGC
o-AT
TATGAAACGCACGACGTTCTCTCTTGGTCTTETTCTTCCAAGTTCATCAATCTTAAGGAC 690

...........................................................
...........................................................

EM PL:
TATGAAACGCACGACGTCCTCTCTTGGTCTTTTTCTTCCAAGTTCATCAATCTTAAGGAC
a-AI CAAAAATCTGAACGTTCCAACATCGTCCTCAACAARATCCTCTAG 735

EM_ PL: CAAAAATCTGAACGTTCCAACATCGTCCTCAACAAAATCCTTTAG

Hinh 52: Trinh ty gen ma hod chat kim ham o-amilaz da dugc dua vao vecto
pCAMBIA1301 tao vecto Ti-plasmit tdi té hop

Chiing 161 st dung phdn mém Fasta 3 dé so sanh doan trinh ty giai ma duoc (ki
hiéu 13 a-Al) véi cac trinh tr cla gen nay di cong bd & ngan hang gen EMBL. Két qua,
doan gen ma ching t6i giai ma c6 96,463% thanh phan nucleotit ddng nhat véi doan trinh
tu gen o-Al (c6 s8 hiéu dang k¥ AJ439614.1) do Smith-Waterman cong bd. Doan trinh tu
chiing t6i giai ma dugc ¢6 chiéu dai khoang 750 nucleotit. Két qua nay cho phép chiing
161 khang dinh ring doan gen a-Al di duge gan vao vecto Ti-plasmit.

Nhur vy, ching toi da tao duge dong plasmit pPCAMBIA 1301 mang gen ma hod
chat kim hdm o-amilaz.

3.4.3. Thiét ké vecto (Ti-plasmit) tdi té hop mang gen ma hoa RIP lam vat liéu
phuc vu cho chuyén gen vao ciy trong
3.4.3.1. So do thi nghiém thiét ké vecto pNOA+RIP mang két cdu gen 358 2X
enhancer + RIP + NOS

Sau khi tién hanh nghién ciru ban dé mot s6 vecto Ti-plasmit tai t6 hop thudc he
thong pCAMBIA (m6t trong nhitng thé hé vecto hai ngudn méi nhat) va pNOV (thé hé
vecto chon loc tich cuc dang dugc ua chudng hién nay)., ching té6i nhan thay
pCI1300+HAL! va pNOV2819 la vat liéu dap img y&u cau thiét ké vecto (Hinh 53, 54).
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Trong d6, vecto pNOV2819 thuéc hé théng vecto chon loc tich cuc chia gen PMI
cho phép chon loc mot cach dé dang cic t€ bao thuc vat tdi t6 hop ma khong sir dung céc
chat khang sinh hoac chat diét co. Poan khéi déng co dinh CMPS (Cestrium Yellow Leaf
Curling Virus) di duoc xdc dinh diéu khién gen PMI biéu hién manh & nhiéu loai cay
trong thir nghiém nhu ngd, hia, ltia mi, d4u tuong, thudc 14, ca chua, hudng duong va cay
ca. Vi vay, ching toi cho ring pNOV2819 la vecto ngudn thich hop cho viéc mang va

chuyén két cau gen ma héa RIP vio cay trong.

Bén canh d6, khi tim kiém cic doan khdi dong va doan keét thic phti hop dé thiét
ké két cau gen md héa RIP hoan chinh cé thé biéu hién trong thuc vit, chiing t6i da nhan .
thay pC1300+HALL! c6 rat nhiéu dic diém phu hop véi yéu cau: (1) Poan khai dong 35S
2X enhancer va doan két thic NOS trong két cdu gen quan tam (35S 2X enhancer +
HAL!1 + NOS) & vecto nay 1a doan khdi dong va két thic dang dugc sit dung phd bién
hién nay trén thé gidi do kha nang hoat dong manh & rdt nhiéu loai mé cia ¢a cay mot 14
mam va hai 14 mim; (2) Gen HALI trong két cau gen quan tam c¢é thé dugc loai bd dé

dang va thay thé vao vi tr{ d6 14 gen ma héa RIP nhd enzim giéi han BamHI.

Nhur vay, trén co s vecto nguén pNOV2819 va két cdu bao gém doan khai dong
35S 2X enhancer + doan két thiic NOS tich ur vecto pC1300+HALL, ching t6i da thiét ké
Ti-plasmit trung gian pNOA+35S+NOS. Day 13 vecto co s& dé tao Ti-plasmit tdi t6 hop
mang gen mi héa RIP phuc vu cho céng tac chuyén gen vio cdc d6i tuong cay tréng &
nude ta. So d6 thi nghiém thiét k€ Ti-plasmit tdi t6 hgp pNOA+RIP dugc trinh bay trén
hinh 55.
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EcoRl BamHI  HindHi
pC1300+355+NOS
@ 355 2X enhancer = NOS =

L X1y EcoRl + Hindlll

EcoR1 HindIl
35S 2X enhancer NOS Hindlfeo Adaptor
EcoRl
Xur Iy T4 ligaz
Hinglil Hindlll
pNOV2819 358 2X enhancer NOS
(X Iy Hind 1II)
Xt ly T4 ligaz
Hindll] BamHi  HindIli
pNOV2819...... 355 2X enhancer },= NOS | s pNOV2819%
NOA+358+NOS Sin pham PCR gen RIP
I Xk ly BamHl\lv/ l
Hindlll BamHI BamHl  Bgmt|
DNOA+RIP 358 2X enhancer == RIP NOS

Hinh 55. So dé thi nghiém thiét k& Ti-plasmit t4i t6 hgp pNOA+RIP

126



3.4.3.2. Thiét ké vecto trung gian pNOA+35S+NOS mang két cdu 35S 2X
enhancer+NOS

Vecto pC1300+HALL thu nhan tir ching t€ bao E. coli sau khi tinh sach duge
chiing t6i Xir 1Y bing cdc enzim gidi han BamHI, HindIll va EcoRI dé kiém tra két cau
gen 35S+HAL1+NOS. Theo tinh todn 1y thuyét, x [y don bang HindIIl s& xuat hién mot
bang do vecto chi chita mot diém nhén biét duy nhat déi véi enzim nay & cudi doan ket
thisic NOS. San phdm xir Iy bang EcoRI Ia hai bang do vecto c6 chia hai diém nhan biét
cia enzim nay (mot diém nim & ddu doan khéi dong 35S 2X enhancer va mot diém nim
trén gen HALL). Riéng d6i v6i BamHI, san pham thu duge s& 1a hai bang: mot bing 6
kich thudc ~ 10 kb tuong tmg véi kich thude vecto pC1300+35S+NOS va mot bang c6
kich thudc ~ 1,2 kb tuong iing v6i gen HALL. Két qua thue nghiém khi xir 1y don vecto
bang enzim BamHI, HindIIl ciing nhu khi xir 1y kép bang HindIll + EcoRI, hoan toan phii
hop vdi tinh toan 1y thuyét.

Vecto pC1300+HALI sau khi ki€m tra cdu tric duoc xir Iy bang BamH I dé loai bo
gen HALI nhém tao ra vectd trung gian pC1300+35S+NOS (khuyét gen HAL! nhung
van mang doan khoi dong 35S 2X enhancer va doan két thic NOS). Nhu di trinh bay, san
pham xtr Iy pC1300+HALI bing BamH I s& 12 hai bang, trong d6 c6 mot bang kich thudc
~ 10 kb tuong tng véi vecto pC1300+HAL! da loai gen HALL. Sau khi tinh sach doan
gen c6 kich thudc ~ 10 kb, ching toi da tién hanh phan tng ghép ndi dé vecto khong
mang gen HALI déng vong trd lai. Két qua bién nap san phdm ghép néi vao E. coli
chung DH5a vi kiém tra plasmit tdi t6 hop bing enzim gidi han cho thay:

- Trudng hop xir Iy bang BamHI, san phdm xudt hién moét bang duy nhét ¢é kich
thude ~ 10 kb.

- San phadm xir Iy déng thoi bang hai enzim EcoRI va HindIIl la hai bang: mot
bang cé kich thude ~ 1,1 kb tuong duong vdi kich thude doan khoi dong 35S 2X enhancer
+ NOS va mét bang c¢o kich thudc ~ 9 kb tuong tng véi kich thude cla vecto
pCAMBIA1300.

Két qua nhan duoc chimg t0 gen HAL] d3 bi loai bo hoan toan khot vecto
pC1300+HALIL va chiing t61 da tao dugc mot vecto trung gian pCI1300+35S+NOS. Két
cdu 35S+NOS sau d6 duce chiing t6i nghién citu dé chuyén vao vecto pNOV2819.

Dé lap ghép két cdu 355+NOS doan EcoRI - HindIll thu nhan duge nhé phuong
phép tinh sach bang ADN tir trong gel vao ving MCS ctia vecto pNOV2819, ching to1 da
thi€t k€ doan ndi (adaptor) Hind III - EcoR I nham tao cdc diém cit gan thich hop.

Adaptor ¢6 trinh tu nhu sau:



Adl: 5 - AGCTTCCATGGAGCTCG - 37
Ad2: 3’ - AGGTACCTCGAGCTTAA- ¥

Viéc ghép noi két cdu 35S+NOS (doan EcoRI - HindlIl) vé6i adaptor doan Hindlll-
EcoRI s& tab nén két cdu méi Adaptor+35S+NOS cé ddu cat HindlIIl. Day la vat liéu ¢
thé ghép ndi duogc vao vi tri HindIIl trong viing MCS cua vecto pNOV2819. Két qua kiém
tra san pham ghép néi té hop Adaptor+358+NOS vao pNOV2819 trude dé da xir 1y bing
HindIll dé tao vecto trung gian chuyén gen thuc vat thé hé mdi pNOA+355+NOS duge
trinh bay trén hinh 56.

Hinh 56. Kiém tra vecto trung gian pNOA+35S+NOS
M: Thang DNA chuan lkb
1—9: pNOA1 — pNOA9Y/ Hind 111

Két qua phan tich enzim gi6i han trén hinh 56 cho thdy, sin pham xi 1y cdc
plasmit pNOAZ2, 3, 4 va 7 bang HindIII xuat hién hai bing, trong d6 c6 bang ~ 1,1 kb
tvong img véi kich thudc cla té hop Adaptor+35S+NOS (cot 2, 3, 4 va 7). Nhu vay,
chiing t6i da so bo chon loc duoc 4 ddng 1€ bao chira plasmit tai t6 hop pNOA+355+NOS.
Tiép theo, plasmit pNOA3 di dugc kiém tra cdu tnic bing enzim gidi han BumHI. San
pham xit 1y BamHI 13 mot bang duy nhét ching té plasmit da dugc md vong.

Cic két qua trén cho thdy, ching t6i da thiét k& duwgc vecto trung gian
pNOA+355+NOS mang t& hop adaptor + doan khéi dong 35S 2X enhancer + doan két
thiic NOS. Plasmit pNOA3 ddp tng yéu cdu lam vat liéu dé thiét k& Ti-plasmit tai 16 hop
mang gen ma héa RIP.

3.4.3.3. Tao doan gen md hod RIP thich hop dé ghép noi vao vecto trung gian
Song song véi viéc thi€t k& vecto trung gian pNOA+35S+NOS, ching toi da tién

hanh nhan doan gen ma hod RIP trén co s¢ vecto tich dong mang gen ma hoa RIP da
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duge chiing t6i phan lap truge day. Cap méi dac hiéu RIP-FB/ RIP-RB dugc ching toi
thiét k€ mdi, mang diém nhan biét cla enzim giéi han BamHl (GGATCC) va Ncol
(CCATGG) tao co sd cho viéc gan doan gen ma héa RIP vao vecto trung gian.

RIP-FB: 5* - GCCGGATCCATGGATGTTAACTTG - 3’

o .M
BamH |

RIP-RB: 5 — GGATTATTATGGATCCTTCAATTCACAACAG -3

BumH |

San phdm PCR sit dung cap méi RIP-FB/ RIP-RB la mot bang dac hiéu ¢6 kich
thudc ~ 0,8 kb. San phdm nay sau d6 dwoc xir 1y bang BamHI, tinh sach lugng 16n lam vat
liéu cho qud trinh chuyén gen ma hod RIP vao pNOA+355+NOS/ BamH 1.

3.4.3.4. Thiét ké Ti-plasmit tdi t6 hop pNOA+RIP mang gen md héa RIP dugi su diéu
khién cia 35S 2X enhancer

San phdm PCR nhan gen RIP sau khi xir Iy bing BamHI, tinh sach, duge gan truc
ti€p vio vectd trung gian pNOA+35S+NOS (trude 46 da md vong bing BamHI) va bién
nap vao E. coli ching DH5a dé chon loc, nhan Ti-plasmit tdi t& hop vdi luong 16n phuc

vu thi nghiém chuyén plasmit ndy vao t€ bao vi khuan A. tumefaciens.

Dong cdc t€ biao E. coli thu nhian duogc sau khi bién nap san pham lai giifta
pNOA+35S+NOS véi gen RIP duge ching t6i ti€n hanh tach chiét plasmit va chon loc
céc plasmit c6 kich thuée nhinh hon plasmit dgi chimg (pNOA+35S+NOS).

Theo tinh todn ly thuyét, Ti-plasmit tdi 18 hop pNOA+RIP cé Kich thudc ~ 9.4 kb.
Sau khi chon lgc so b, chiing to1 dd thu dugc 6 dong t&€ bao chita céc plasmit cé kich
thugc nhinh hon ADN plasmit d6i chitng 1a vecto trung gian. Cic plasmit nay dugc ky
hicu 13 pNOA+RIP-3, 4, 7, 9, 14 vd pNOA+RIP-18. Cic dong t€ bao nay dudc nudi ciy
va tich chiét plasmit dé sir dung trong céc thi nghiém kiém tra ti€p theo.
3.4.3.5. Kiém tra su c6 mdt cua gen RIP trong cdc Ti-plasmit tdi t6 hop bang enzim gioi
han

Trong vecto pNOA+35S+NOS, diém nhan biét cha enzim BamHI ndm giita doan
khoi dong 35S X2 enhancer va doan két thic NOS. Nhu vdy, néu gen RIP duoc gan vao
vecto tai vi tri BamHI thi khi xir 1y bang enzim nay san pham s& 1a hai bang: mot bang
twong img vdi kich thude clia vecto mo vong va mét bang tuong (mg vdéi kich thudce cia
gen RIP (~ 0,8 kb).

San pham x{r 1y boi enzim gidi han BamHI déi v6i dong pNOA+RIP-9 (cot 3. hinh

57) la 2 bang hoan toan phit hop vdi tinh todn 1y thuyét. Viéc kiém tra bing enzim BamH!
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cho phép chiing t6i chon loc dugc 4 dong t€ bao ¢ mang gen RIP trong cdc plasmit i 16
hop pNOA+RIP-4, 9, 14 va 18.

Kb M 1 2 3

10,0-

Hinh 57. Kiém tra sy c6 mat cia gen RIP trong t€ bao E. coli bing enzim gidi han
M: Thang DNA chudn 1 kb
1. San pham PCR nhén gen RIP sir dung khuon 1a plasmit tich dong (déi chimg)
2. Plasmit pNOA+355+NOS/ BamH 1
3. Plasmit pNOA+RIP-9/ BamH 1

3.4.3.6. Kiém tra chiéu gdn ciia gen RIP trong Ti-plasmit tdi t6 hop pNOA+RIP

Céc Ti-plasmit tdi t8 hgp c6 chita gen RIP nhu pNOA+RIP-4, 9, 14 va 18 tiép tuc
duoc kiém tra bing cdch cat don vdi enzim gidi han Ncol. Theo tinh toan 1y thuyet, Ti-
plasmit tai t hgp pNOA+RIP c6 hai di€ém nhan biét cia Ncol: mot diém nim dau doan
khdi dong 35S 2X enhancer (thudc viing adaptor) va mét diém & dau gen RIP (thuoe moi
RIP-FB). San phdm xir 1y boi Ncol theo tinh todn 1y thuyét dugc trinh béy trén hinh 38.
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(A)
Neo 1 Nco 1
pNOVZ%J‘D.a.ss X2 enhancer f—-‘-‘ RIP NOS P~ ...pNOV2819

(B)
Nco 1 Nco ]

pNovzsw.L; 355 X2 enhancer |—|  RIP }l—[TcF\—...pNovzsw

Hinh 58. So d6 céc vi tri cit cha pNOA+RIP boi Neol
(A). Gen RIP gén xudi chiéu (B). Gen RIP gén nguce chiéu

Truong hop gén xudi chiéu (Hinh 58A): san phim cit bsi Ncol clia pNOA+RIP sé
13 2 bang, trong dé cé mot bang kich thude ~ 0,8 kb twong img vai doan khai dong 355
2X enhancer va mot bang kich thudc ~ 8,6 kb tuong tng v6i phan con lai clia vecto téi to
hop (plasmit goc pNOV2819+gen RIP+NOS). Trudng hop gin nguge chiéu (Hinh 58B):
san pham cat bdi Ncol clia pNOA+RIP ciing s€ 13 2 bang nhumg véi kich thude khdc: mot
bang kich thudc ~ 1,6 kb tuong tmg véi doan khéi dong 35S 2X enhancer va gen RIP:
bang con lai ~ 7,8 kb uong ing véi pNOA+NOS.

Két qua thi nghiém trén hinh 59 cho thay, 0 dong pNOA+RIP-9 (cot 1, hinh 59),
gen RIP d3 dugc gén vao trong vecto trung gian pNOA+335S+NOS theo kiéu xuéi chiéu
so véi doan khdi dong va doan két thic. Nhu vay, chiing t6i d3 thi€t k&€ duge Ti-plasmit
tai t6 hgp pNOA+RIP, trong d6 gen RIP duge diéu khién biéu hién bdi doan khéi dong
35S 2X enhancer. Cac dong t€ bao E. coli tdi 16 hgp ndy dugc ching t6i gilr trong

glixerol, & -75°C dé lam nguyeén liéu chuyén Ti-plasmit nay vao vi khudn A. mumefaciens.
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10,0~

Hinh 59. Két qua kiém tra chiéu gén clia gen RIP trong pNOA+RIP
M. Thang DNA chudn 1 kb
1. pNOA+RIP-9/ Nco 1

3.4.3.7. Tao chiing A. tumefaciens mang Ti-plasmit tdi t6 hop pNOA+RIP-9
Ti-plasmit tdi t6 hop pNOA+RIP-9 sau khi thiét ké thanh céng duge chiing t6i tién

hanh chuyén vio A. tumefaciens ching EHA105 thong qua phuong phdp xung dién. Day

1a phuong phdp rit hiéu qua, c6 thdi gian thi nghiém ngén (tir 2 - 3 ngay) va cdc thé sau

bién nap hoan toan khong c6 kha nang bi nhiém céc t€ bao E. coli.

Té& bao kha bi€n A. tumefaciens ching EHA105 (40 pl) ¢6 b3 sung | pl Ti-plasmit
tai t6 hop (d6i vai hai mau thi nghiém) duoc chiing t6i x{r Iy bang xung dién ¢ diéu kién
25 uF; 400 ; 2,5 kV; 8-10 ms. Sau khi xung dién, miu dugc bd sung ngay | ml moi
trudng SOC, lac & 29°C trong 2 gid va cdy trai trén dia petri chita cac moi trudng chon loc
thich hop: YEP + Spectinomycin (Spec) 50 pg/ml. Tuong dng, cic mau déi chimg (khong
bd sung Ti-plasmit ti té hop) ciing duoe xung dién va cdy trai trén dia petri chifa moi

truong YEP, YEP + Spec 50 pug/ml.

Cic khudn lac A. tumefaciens sau xung dién ¢6 chifa plasmit tdi t6 hop dugc ching
to61 phét hién bang phuong phép tach chiét ADN plasmit, bi€n nap trd lai t€ bao E. coli, cat

bing enzim gidi han, PCR va dién di. S& di can phai bién nap trd lai ADN plasmit vao E.
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coli do s6 lugng ban sao clia vectd tai 16 hop nay trong t&€ bao Agrobacterinm rit it, khong

di dé€ tién hanh cac thi nghiém kiém tra su ¢ mat cua két cdu gen nay.

3.4.3.8. Kiém tra su cé mdt cia gen RIP trong té bao A. tumefaciens bing ky
thudt PCR

O thi nghiém kiém tra bing k¥ thuat PCR, ADN plasmit pNOA+RIP-9 clia t& bao
A. tumefaciens dugc tao ra nhé xung dién sau khi bién nap trd lai vao E. coli chiing DHSa
duge chiing toi tach chiét lai va st dung 1am khuo6n dé nhan gen RIP véi cap méi RIP-FB/
RIP-RB. Két qua kiém tra (Hinh 60) cho thay ching t6i di nhan dugc céc dong A.
tumefaciens ching EHA105:pNOA+RIP-9 ¢6 chita gen RIP. Day la vat liéu quan trong

phuc vu cdc thi nghiém chuyén gen nay vao cay tréng.

kb M 1 2 3

Hinh 60. Kiém tra su c6 mat ciia gen RIP trong cdc dong t& bio A. tumefaciens
téi t6 hop bing k¥ thuat PCR
M. Thang ADN chuén 1 kb
1. San pham PCR sit dung khuén 1a plasmit tich dong (dai chimg)
2. San phdm PCR sit dung khuén Ia plasmit pNOA+RIP-9 (1X)
3. Sén pham PCR sl dung khuon Ia plasmit pNOA+RIP-9 (pha lodng 10X)
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R& rang, doan gen RIP da duge nhén rat dac hiéu, véi kich thude ~ 0,8 kb pha hop
véi méu doi ching. Nhar vay, chiing toi da thanh cong trong viéc dua doan gen RIP vao
vecto trung gian pNOA+35S+NOS va tao dugc chiang A.  rtumefaciens
EHA105:pNOA+RIP-9 tdi t6 hop mang gen RIP phuc vu cho cong tac chuyén gen vio
cay tréng.‘

Cic dong A. rumefaciens ching EHA105:pNOA+RIP-9 ¢6 chira gen RIP da
dugc chuyén cho nhém nghién cidu cia PGS. TS. Lé Trdn Binh (Phong Cong nghé
Té bao thuc vat - Vién Cong nghé Sinh hoc) va TS. Bii Manh Cutng (B mon
Céng nghe Sinh hoc - Vién Nghién citu Ngo) dé tién hanh céc thi nghiém chuyén
gen thuc vat.
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CHUONG 4. KET LUAN

1. Da tach chiét, tinh sach ADN téng s& cua gidc (Momordica chochinchinensis), bi do
(Cucurbita maxima), dau cd ve (Phaseolus vulgaris) vi mudp dang (Momordica
charantia) cé d6 sach dat 1,85-1,9. Sir dung cdc ADN nay dé phan lap cdc gen tuong
ing.

2. Di phan 1ap (hoac tdng hop) duge bdn gen: hai gen ma hod PPP 1a gen MCoTI-11, gen
CMTI-V; mot gen ma hod a-Al, mot gen ma hod RIP. Cic gen cé kich thudc ding
nhu tinh todn 1y thuyét, theo thit tu tuong Ung vao khoang 110bp, 230bp, 700bp.
800bp. Cic gen c6 dd dong nhat dién di.

3. D thiét k€ 4 vectd tai td hop mang cac gen dich: pTYB12 mang gen MCoTI-II, pET-
14b mang gen CMTI-V, pET21d(+) mang gen a-Al, pET21(+) mang gen RIP. Cic
vecto tdi t hop di duoc bién nap thanh cong vio vi khuan E. coli BL21, ki hiéu 1a: PI-
17 (gen MCoTI-1I); BL21-TI (gen CMTI-V); BL21-aAl (gen a-Al); BL21-RIP (gen
RIP).

4. P lya chon duoe diu klén nudi cdy t6i wu cdc vi Khudn tdi 1o hcp nhur sau:

Vi khuén ti t hcrp Nong dé Nong do IPTG Thai g:an Nhiét do

- ampixilin trongméi | nudisaukhi nudi ('C) .

__ (pg/ml) | trdng (mM) | +IPTG (gid) |
PL- 17(mang gen MCoTI-II) 100 | 0.5 | 16 15
BL21-Ti(mang gen CMTLV) | 200 o 06 37
BL21- oAl (mang gen oAl 100 1.0 04 37
BL21 _RIP IP(manggenRIP) = S0 07 " 37

5. Thiét 1ap dugce 4 qui trinh tinh sach céc protein tdi 6 hop:

5.1.  Tinh sach ReMCoTL-II: sic ki qua cot Kitin & diéu kién c6 chat khir DTT 0.05
mM trong dém Tris-HCl 0,02 M c6 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 cach diéu chinh pH dén 4.5; sic
ki qua c6t DEAE-xenluloz, tinh sach qua c6t HiTrap Q, phan hdp phu bang
dung dich Tris-HCI 0,015M, nong d6 NaCl 0,1M.
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5.3.  Tinh sach Rea-Al: két tha bing (NH,),SO, bdo hoa, sac ki qua cot DEAE-
xenluloz, phan hdp phu bang dung dich dém photphat 20mM pH 6.7; 0.6M
NaCl.

5.4.  Tinh sach ReRIP: sac ki qua cot CM-Sepharoz trén hé théng FPLC, phan hap
phu bang dung dich dém Tris-HC1 0,05 M pH 7,2; néng d6 mudi 0,4 M.

6. Cic san pham sau khi tinh sach ¢6 d6 dong nhét dién di, ¢6 kich thude ding nhu du
tinh: ReMCoTI-II khodng 3kD, ReCMTI-V khoang 7kD. Re a-Al khoang 18kD,
ReRIP khoang 30kD.

7. Céc protein t4i t6 hop di tinh sach c6 cdc hoat tinh sau:

ReMCoTI-II: tric ché tripxin, tic ché proteinaz sau khoang
ReCMTI-V: tric ch€ tripxin, Uc ch€ con dudng déng mau noi sinh
Rea-Al c6 tac dung diét duge mot ngod (Sitophilus zeamays), mot diu

(Callosobruchus chinensis)
ReRIP: Gc ché manh su sinh truong cta B. subrilis, P. putida va A.
flavus, A. parasiticus.
8. Da thiét k€ duoc cdc Ti-plasmit tai t6 hop: pC1300-TI mang gen MCoTI-11. pC1301-
oAl mang gen a-Al, pNOA-RIP mang gen RIP.
9. Di tao dugc cic ching Agrobacterium tumefaciens chita cac Ti-plasmit tai to hop
mang gen dich phuc vu viéc chuyén gen khédng sau vao cay tréng. Cuy thé:
- 2 ching EHA105 1a pCTI-5 va pCTI-6 chia Ti-plasmit tdi t6 hgp mang gen TI-II
- 2 chiing pCHAG6 va pCHA7 chira Ti-plasmit t4i té hgp mang gen o-Al
- 2 ching EHA105 va LBA4404 chira Ti-plasmit tdi td hop mang gen RIP.
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BANG TU DANH GIA
VE TINH HINH THUC HIEN VA NHUNG PONG GOP MOI CUA PE TAI
KHOA HOC VA CONG NGHE CAP NHA NUGC

1. Tén dé tai :

Nghién ctte céng nghé sdn xudlt protein (di t6 hop, protein bat hoat ribosome ¢6 gid tri
s dung trong y duoc, ndng nghiép.
Ma 58 dé tai: KC- 04 - 14

2. Thuoc chuong trinh: Khoa hoc va Cong nghé trong diém cdp Nha nude.

3. Chia nhiém dé tai:
GS. TSKH. Pham Thi Tran Chau

4. Co quan chu tri dé tai:
Trung tam Cong nghé Sinh hoc, Dai hoc Quéc gia Ha Noi.

S. Thoi gian thuc hién:
1072001 - 10/2004

6. Tong kinh phi thuc hién:
2.200.000.000 d (Hai ty hai tram triéu dong)
Trong dé: - tir kinh phi NSNN: 2.100 triéu déng
- tlr von tur ¢6: 100 triéu déng

7. Tinh hinh thire hién dé tai so véi hop dong
7.1. Vé mitc do hodan thanh khéi lugng cong viéc

Dé tai da hoan thanh di khéi lwgng cong viéc da dang ky, cé mét sé phdn vuot
(trang 19-20 trong bio co toan véan) cy thé:

* S8 luong gen téi 16 hop vuot: 01 gen

* SG qui trinh san xudt protein tai t6 hop vuot: 01 qui trinh.

» Qui trinh thich hop biéu hién gen tdi 18 hgp vuot: 01 qui trinh,

« Phuong phdp tinh sach protein tdi t6 hop vuot: 01 phuong phap.

7.2. V€ cdc yéu cdu khoa hoc va chi tiéu co bdn clia cdc sdn phdm KHCN
Dat cdc yéu cdu va chi tiéu di dang ky.

7.3.Vé tién do thuc hién
Thuc hién diing tién d6 da ghi trong hop déng.
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8. Vé nhirng déng gép mdi ciia Pé tai

PPI: La cong trinh ddu tién nghién ciu tao MCoTI-II cla hat gic (Momordica
cochinchinensis) tai t6 hop (MCoTI-Il méi duge ching 101 phdt hién [32,70]) cu
thé nhimg két qui méi nhu sau:

P thiét k&€ duge céc doan méi thich hop dé 16ng hop gen md hod MCoTI-II tir cay
gic.

- Thiét k€ dugc vecto tai t6 hop pTYB12 mang gen mad hoa MCoTI-11 (sir dung vecto

pTYBI12 cho phép sir dung phuong phip mdi dé tinh sach)

- Bién nap thanh cong vectd tai t6 hop biéu hién gen ma hod MCoTI-II vao 1€ bao E.

coli chung BL21.

- ReMCoTI-I1 cé hoat tinh ic ché khéng chi tripxin ma con dc ché proteinaz cla sau

khoang.
Cdc két qud trén la nhitng két qud nghién ciou ddu tién, cho dén nay chiing t6i chua
tim thdy trén cdc Tap chi Khoa hoc nudc ngodi.

- Két qua thir nghiém tac dung cua ReCMTI-V dén qud trinh dong méu va phat hign
dugce tic dung ¢ ché con dudng dong mdu ndi sinh 12 két qua mdi vé nghién ciu ing
dung PPI & nuéc ta, 6 tiém nang img dung quan trong.

a-Al: La cong trinh ddu tién & Viét Nam nghién ciu tao a-Al tai t6 hop cha dau co ve
Phaseolus vulgaris):
- Xac dinh trinh twr nucleotit cia gen a-Al tir dau co ve.
- Thiét k& dugce vecto tii t6 hop pET21(+) mang gen a-Al,
- Dd bién nap thanh cong vecto tii té hop bi€u hién gen mi hod aAl vao vi
khudn E. coli BL21.
- Rea-Al thd cé kha nang diét mot ngd (Sitophilus reamays), mot dau
(Callosobruchus chinensis).
RIP: C6 duge 1 trinh tu gen mi hod RIP (mi s6 AJ 748278) dang ky vao Ngan hang Gen
Qudc té.
- Thiét ké thanh cong vecto biéu hién PET21d(+) mang gen ma ho4 RIP.
- Bién nap thanh cong vectd 1ai té hop biéu hién gen ma hoa RIP vao t€ bao E.
coli ching BL21.
- Da do khéi phé MALDI - TOF MS va MS/MS san pham biéu hién ciia gen RIP
va xac dinh chinh xéc protein téi t§ hop 1a RIP.

9. Vé giai phip khoa hoc — cong nghé

9.1.T6i wu hod qui trinh nuéi cdy cdc vi khudn 1di t6 hop: 4 qui trinh
- Qui trinh nudi cdy thich hop vi khuan tdi t8 hop E. coli d€ bidu hién gen m3 hod
MCoTI-II tdi t6 hop ( & dang dung hop) chiém 70-80% protein tong so.
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Qui trinh nuéi cdy thich hop E. coli tdi 16 hop dé biéu hién gen ma hod CMTI-V.
Qui trinh nuoi cdy thich hop E. coli tai t8 hop dé biéu hién gen ma hod «Al.
Qui trinh nuoi ¢y thich hop E. coli téi t6 hop d€ biéu hién gen ma hod RIP.

9.2. Phuong phdp tinh sach cdc protein tdi 16 hop: 4 phuong phdp

Sir dung dugc phuong phap méi, don gian dé tinh sach ReMCoTI-II, day 1 phuong
phdp cdn mdi mé dé tinh sach protein tdi 16 hop. hdu nhu chua duge sir dung & Viét
nam.

Tim duoc qui trinh don gian loai protein tap dé thu nhan ché phim ReCMTI-V dang
so ché, dé xuat duoc qui trinh don gian dé tinh sach ReCMTI-V.

Pé xudt duoc qui trinh tach, tinh sach Rea-Al chi sir dung cédc hoa chat thong dung.
Pa xay dung dugc qui trinh tinh sach RIP téi t6 hop bing phuong phap séc ki trao ddi
ion.

9.3. Qui trinh sit dung cdc protein 1di 16 hop

Qui trinh thlr nghiém tic dung cia ReCMTI-V dén qua trinh déng mau.
Qui trinh thir nghiém tic dung cia Rea-Al dén mot ngd, mot dau.

9.4. Thiét ké vecto Ti-plasmit tdi 16 hop phuc vu-viéc chuyén gen vdo cdy trong

Da sir dung cdc vecto pCMBIA la thé hé vecto 2 ngudn mdi nhat va vecta pNOV

12819 1a the hé vecto chon loc tich cyc dang duge wa chudng hién nay dé thiet k& Ti -

plasmit tai t6 hop mang cdc gen dich:

Da thiét k€ dugc vecto Ti-plasmit téi t6 hop pCMBIA 1300 mang gen ma hod MCoTI-11.
Da thiét k& duge vecto Ti-plasmit pCAMBIA 1201 mang gen mang gen ma hod o.-Al
Di sir dung 2 veto ngudn 1a pCAMBIA 1300 va pNOV2819 dé thiét k& Ti- plasmit
trung gian pNOA-35S+ NOS, tir vecid co s& nay da thiét k&€ duge Ti-plasmit téi t6 hop
mang gen ma hod RIP phuc vu viéc chuyén gen vao cay tréng.

9.5. Dd tao dugc cde ching Agrobacterium wumefaciens chita Ti-plasmit tdi 16 hop phuc

vit viéc chuyén gen khdng sdu vdo cdy tréng.

2 ching A. tumefaciens EHA 105: pCT1-5 va EHA105: pCTI-6 chira Ti-plasmit téi t&
hop mang gen MCoTl-I1.

2 ching A. rumefaciens 1ai 16 hop EHA10S: pNOA +RIP va LBA4404: pNOA +RIP
mang gen RIP.
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FAOBMB Symposium | 2" IUBMB Special Meeting | 7" A-IMBN Conference.
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Ibid. OP-6.23, p.167 (poster).

3. Expression of gene encoding c-amylase inhibitor from common bean
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Nong Van Hai (2003). Proceeding of the 8th Asean food conference 8-11 October
2003, Ha noi, Vietnam, 1: 30-34.
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pO AN TOT NGHIEP
* Khod ludn 1ot nghiép

1. Pé tai: Thiét k€ vecto biéu hién chat kim hdm o-amilaza tir dau co ve (Phascolus
vilgaris) dé sir dung trong bao quan sau thu hoach.
Sinh vién : Pham Ai Nhi
Nim bao vé: 2001.
2. Dé tai: Téng hop nhan tao gen mi hod cho protein Gc ché tripxin & bi ngod
(Cucurbita maxima)
Sinh vién: Nguyén Thi Bich Hau (hé cir nhan tai nang)
Nam bao vé: 2002.

3. Peé tai : Biéu hién gen ma hod protein bét hoat ribosome ctia cay mudp ding & 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 Huvén
Nam bdo vé: 2003
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3. Pé tai: Thiét ké vecto Ti-plasmit mang gen ma hod chdt kim ham a-amilaza tir
dau co ve (Phaseolus vulgaris) am nguyén liéu chuyén gen thue vat.
Sinh vién : Vi Quéc Hanh
Nam bao vé: 2004,

6. Pé tai: Tao chiing vi khuan Agrobacterium tumerfaciens mang gen ma hda
protein bat hoat ribosome (RIP) tir cay muép dang (Momordica
charantia L.) dé chuyén vao cay tréng.

Sinh vién: Dao Minh Chau
Nam bao vé: 2005
* Ludn dn thac si:

1. Dé tai: Nghién cifu biéu hién va tinh ché minitricobakin
Hoc vién: Trinh Tat Cutng
Nam bao vé: 2003

2. Dé tai: Téi wu hod diéu kién nuoi cay va mot s& dic tinh ciia protein tai t0 hop

kim ham c-amilaza tir vi khuén E. coli BL21 (DE23).
Hoc vién: Dao Hong Van
Nam bao vé: 2004

3. Dé tai: Nghién ciu céc phuong phdp tinh sach mot chat (¢ ché tripxin téi 6 hop.
Hoc vién: Dang Xuan Nghiém.
Nam bao vé: s& bao vé nam 2005 (do hoc vién tham gia 16p hoc
DAAD, hoc tiéng Dic nén phai lui thdi gian bao vé).



L0OF @AM O

Trung téam Cong nghé Sinh hoc-Pai hoc @udc gia Ha R6i. co quan
chif fri dé fai KC-04-14, Chif nhiém dé fai KC-04-12 va faf cd cdc thanh
vién dé tai xin chan thanh cdm on.Bé Khoa hoc va Cong nghé dac biéf la
Vu quan Iy Khoa hoc Cong nghé cac nganh Rinh ré - Ry thuat Vu ké
hoach-Tai chinh; Lanh dao Pai hoc Quéc gia HFa Roi. Ong chd nhiem va
Ban chid nhiém, Van phong va Ban thur Ry churong trinh KC-04 da ung ko,
quan tam chf dao va tao diéu kién thuan loi dé dé tai hoan thanh Fof cdc
muc téu, nhiém vu da dé ra.

Co quan chil tri va Chif nhiém dé tai KC-04-14 danh gid cao swr phoi
hop co trach nhi¢m va hiéu qud cida cac can bo chil fri va tham gia Hre
hién cac dé tai nhanh. cdc co quan chi fri thue hién cdc dé tai nhanh:
Vien Cong nghé Sinh hoc-Cong nghé Thuc pham, Pai hoc Bach khoa ba
Roi: Vien Cong nghé Sinh hoc, Vién Khoa hoc Cong nghé @udc gia.

CO QUAN CHU TRI DE TAI CHU NHIEM PE TAl

clAv D86
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GDTTSDUONG VAN HOP GS.TSKH PHAM THI TRAN CHAU



BAO CAO KET QUA THU NGHIEM CUA PE TAI



Vién Huyét hoc Truyén mau Trung Uong

.Khoa Baong -~ Cam mau

KET QUA NGHIEN CUU
Anh hudng cita ReCMTI-V dén qua trinh dong mau

Noi thitee hién: Khoa DPéng- Cam mau ~ Vién Huyét hoc truyén mau Trung Uong
Plucong phap:

Sir dung cac xét nghiém:

- APTT (Activated Partial Thromboplastin Time) dé danh gia dudng dong mau
not sinh.

- PT (Prothrombin Time) dé ddnh gid dudng dong mau ngoat sinh

- TT (Thrombin Time) dé danh gié giai doan chung chuyén tir fibrinogen thanh
fibrin dudi tac dung clia thrombin.

Cac xét nghiém nay dugc tién hanh trén mdy ACL 100. bang hod chét cia hang IL.

Diéu kién xét nghiém:

- Tron ché pham véi huyét wwong binh thudng dé phat hién tdc dung cla ché
pham lén hé théng déng mau (sir dung NaCl 0.9% thay cho ché pham & nhém
dsi ching)

- Néu ch€ pham duogc phdt hién ¢é tic dung chéng dong, trdn ché phim véi
huyét tuong d6i chimg véi nhitg ti 16 khac nhau dé xdc dinh ¢ ndng dé nao
cOn tac dung.

Ngievén liéu: - ReCMTI-V tinh sach do dé tai KC-04-14 san xuat.
- Huyét tuong ciia ngudi binh thudng.

Keét qud .

Keét qua nghién ciu cua mot so tic gia trude diy [Hojima Y., et al.., 1982,
Krishnamoorthi R, et al.... 1990] cho thidy CMTI-V con cd tac dung tic ché yéu to Xlla
(mot proteinaz xerin) xic tic cho phan dng dau tién cla qud trinh dong mau. Néu e ché
véu 10 nay sé kéo dai thdi gian dong mau. Diéu nay ¢ ¥ nghia thuc & i ché yéu t6 Xl
sé lam han ché nhitng tinh trang 1ang dong mdu nhat la tang déng do phdar déng qua mie
yéu 16 1iép xiic thuong gdp trong phdu thudt da chdn thuwong, tai bién sdn khoa... Uc ché
véu 13 Xlla sé la mét chdt chéng dong hicu qud va an toan hon heparin vi phé tde dung
ciia né khoéng réng nhie heparin. \'i vay, 1 ché Xlla cé thé dicoe sit dung dé diéu i die
phong trang phau thudr sé an todn hon heparin.

Chuing tot da thir nghiém anh huong cia ReCMTI-V dén qua trinh dong mau bing
cdac xét nghiém cdc chi sd sau: APTT. PT. TT.
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Hé théng FPLC - tinh sach protein tdi t3 hgp
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144 Xuan Thuy, Ciu Gidy, Ha Noi

B4o cdo tom tat tong két Khoa hoc va k§y thuat Dé tai

“NGHIEN CUU CONG NGHE SAN XUAT
PROTEIN TAI TO HOP, PROTEIN BAT HOAT

RIBOXOM CO GIA TRI SUDUNG TRONG Y
DUGC VA NONG NGHIEP”
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PAI HOC QUOC GIA HA NOI
Trung tam Cong nghé Sinh hoc
144 Xuan Thuy, Cau Gidy, Ha Noi

BAO CAO TOM TAT TONG KET KHOA HOC VA KY
THUAT DE TAI

“NGHIEN CUU CONG NGHE SAN XUAT
PROTEIN TAI TO HGP, PROTEIN BAT HOAT RIBOXOM CO

GIA TRI SUDUNG TRONG Y DUQC VA NONG NGHIEP”

CHU TRI DE TAI: GS.TSKH. Pham Thi Tran Chau

Ha noéi, thang 10 nam 2004
Tai liéu nay dugc chudn bj trén co sd két qua thuc hién Dé tai cap Nha nudc,
mi s6 KC-04-14




- 14.1.

©-14.2. .

CAC PE TAI NHANH

Nghién citu cong nghé sdn xudt protein tdi t6 hgp fic ché proteinaz
(RePPI)

Chu tri:  GS. TSKH. Pham Thi Tran Chau

Trung tdm Cong nghé Sinh hoc,
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BAI TOM TAT

Cic nghién cifu trudc day cla chiing t6i dd phét hién dugc cdc ngudn thyc vat giau

céc protein tc ché proteinaz (PPI), protein ¢ ché o - amilaz (o - Al), protein bat hoat

riboxom (RIP). Chiing t6i d4 nghién citu tinh chat, kha nang ng dung thuc t€ ciia cac chét
niy. Két qua cho thdy MCoTI-II tach tir hat gdc (Mr=3,48kD), CMTI-V clia hat bi do
(Mr=7,1kD), a-Al ctia hat dau cove (Mr ~18kD), RIP cia qua muép dang (Mr~30kD) c6

tiém nang g dung 16n dé lam thudc chita bénh, trir sau hai. Cong trinh nay nham si

dung cong nghé ADN tdi t§ hop d€ tao cdc chiing vi khuén c6 khé ning tdng hop cic chat

d3 néu 1am co s& dé c6 thé 1én men san xuat ching véi lugng 16n. Mit khic, thi€t k€ cac

vecto phuc vu chuyén céc gen, tao cic ching Agrobacterium thich hop dé chuyén gen vao

cay trong.

1.

2.

Két qud nghién ciru cia dé tai:
Pa tach ADN genom cia gic, bi do, mudp ding, dau cove, c6 do sach dat yéu ciu

(ODy4/ODy0 = 1.85-1.9).

Pa tong hop hoac phan lap duoc 4 gen: 2 gen ma hoa PPI Ia gen MCoTH-I1, gen

CMTI-V; mot gen ma hod a-Al, mot gen ma hod RIP, cdc gen c6 cdc trung tdm nhan
biét chia cdc enzim gidi han da dugc lya chon. Nhan ban cdc gen bing k¥ thuat PCR
kiém tra kich thudc trén gel agaroz, cdc gen cé kich thudc ding theo tinh todn li
thuyét, theo thir tr twong ing vao khoang 110bp; 230bp; 700bp; 800bp, c6 do dong
nhit dién di (cho 1 bang). Pa x4c dinh trinh 1 nucleotit cia cac gen nay 1a ding.
Pa lya chon cic vecto thich hgp, xit li v6i cc enzim gidi han tuong thich, gan véi
cc protein dich tao céc vectd tdi td hgp. Bon vecto téi t6 hop dugc thiét k€ dugc bi€n
nap vao vi khusn E.coli BL21 d€ biéu hién c4c protein dich. D6i v6i MCoTI-1I sit dung
vecto pTYBI12, cic enzim Ndel, Xhol, CMTI-V: vecto pET14b, cic enzim Ndel,
BamHI; v6i o - Al va RIP: vecto pET21d (+), cdc enzim Neol, BamHI. Céc vi khudn’
tdi 16 hop dugc ki hiéu 1a: PI-17 mang gen MCoTI-II; BL2/-TI mang gen CMTI-V;
BL21-aAl mang gen a-Al;, BL21-RIP mang gen RIP.

Trudce khi tién hanh nu6i biéu hién da kiém tra két qua bién nap bang cach tach plasmit

ctia cdc vi khuén ndy, cit bing cdc enzim gidi han tuong ting, dién di trén agaroz, sir dung

k¥ thuat PCR véi cac cap moi twong thich dé nhan ban gen dich, dién di trén gel agaroz,
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PAG, kiém tra trinh tu nucleotit clia cic gen dich. Cic két qua cho thiy di bi€n nap thanh

cong.

4. Pa xay dung 4 qui trinh (vuot ké hoach 1 qui trinh) thich hop dé nuoi céc vi khudn
tdi t6 hop:

Pi lua chon duoc céc diéu kién thich hgp (vé nhiét do, néng do ampixilin, nong do
chdt cam Ung, thdi gian nuoi v.v...) d€ nuoi cdc vi khudn tai t8 hop bi€u hién gen dich.
Po6i v6i tat ca 4 vi khudn tai t3 hop déu nuéi trong moi trudng LB pH 7.0, sau khi thém
dung dich huyén phil vi khudn vio, lic hodc khudy (trong ndi 1én men) 220 vong/phuit,
thém chdt cdm dng IPTG va nuoi tiép. Tuy nhién diéu Kién nuoi méi vi khudn c6 nhitng

khac nhau nhu di ghi trong bang sau:

Vi khuén ti t6 hop Néng do  Néng a0 IPTG | Théigian | Nhiét do
‘ ampixilin trong méi nudi sau khi | nuéi (*C)
(pg/ml) truong (mM) | + IPTG (gid)
PI-17(mang gen MCoTI-II}) 100 0.5 16 15
BL21-TI (mang gen CMTI-V) | 200 1.0 06 37
BL21- oAl (mang gen aAl) 100 1.0 04 37
BL21 — RIP (mang gen RIP) 50 0.7 - 04 37

5. Thu protein tii t6 hop & dang so ché, tinh sach: Thu t€ bao vi khuin bing cich li
tam & 4°C, t6¢ do 5000-6000 vong/phiit, phd v& mang t& bao bing siéu am, nhung déi
v6i mbi loai vi khudn ¢6 nhilng sai khiac nhu vé thanh phdn dung dich dé€ tron t€ bao
truéc khi phd v& bing siéu am. |

+ PI-17 va BL21-T1: sau khi li tam thu t&€ bao con tién hanh rira nhanh t€ bao bing céch i
tam trong dung dich dém TE, giit & —20°C trudc khi xi 1f bing siéu am trong dung dich
dém TE.

+ BL2I -cAl: tron t€ bao trong dung dich dém STET, thém lizozim (1pg/ml) xi& li & 30°C
trong 30 phiit roi méi xt li bing siéu am.

+ BL2I-RIP: t& bao trén trong dung dich dém Tris-HCl 50mM pH 7.0 c6 EDTA 20mM,
0.01% triton va lizozim 0,3 pg/ml.

Sau khi x@ li bing siéu am, li tam & 10000-12000 vong/phiit & 4°C, thu dich ndi
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trong, gilt & dang 1dng, co dac hodc déng kho. Kiém tra san phidm bidu hién bing phuong

phip PAGE dich chiét t€ bao vi khudn nuéi ¢6 IPTG va khéng c6 IPTG (ddi ching). ba

phat hién dugc sy sai khac rd rét vé phd dién di, trong d6 c6 mot bang protein chiém ti &

16n ho‘n hin so véi mau d6i ching, d6 1a cic protein duge biéu hién bdi cac gen dich da

dua vao vi khudn tai 18 hop. Cu thé:

+ PI-17: bing protein c6 Mr khoang 58 kD 1a dang dung hgp ciia ReMCoTI-II Mr hon 3.4
kD va protein intein-tag v6i Mr =55kD. Bang nay chi€m dén 50% téng protein.

+ BL21-TI: bang protein c6 kich thuéc khoang 7kD (ding véi kich thudc cia CMTI-V),
chiém khoadng 15% téng protein.

+ BL21-0Al bang protein ¢6 kich thudc bing kich thuge 18kD ciia oAl tix dau co ve. .

+BL21-RIP: bing protein v6i Mr 30 kD (bing Mr cha RIP tir mudp ding.

6.  Da thiét lap 4 qui trinh tinh sach (vuot k& hoach 1 qui trinh) 4 protein tdi t hop 1a

ReMCoTI-II, ReCMTI-V, Rea-Al, Re RIP. Cu thé nhu sau:

1. - Qui trinh tinh sach ReMCoTI-II: sit dung phuong phéap sac ki di luc vdi cot
chitin; khi ¢6 chét khir DTT, giit & 4°C trong 40 gi® protein dung hgp 58kD ty cat, gidi
phéng ReMCoTI-II. Riit ReMCoTI-II, dong kho, loai muéi, dong Kho thu duge san pham
chi cho 1 bang protein véi kich thudc khoang 3kD khi dién di trén PAG.

6.2. Qui trinh tinh sach ReCMTI-V: Ch¢ pham thé (dich chiét t& bdo) dugc diéu
chinh dén pH 4.5 d¢ loai protein tap, li tam thu dich trong, loai mBu bing DEAE xenluloz,
tinh sach qua c6t HiTrap Q, phan hdp phu bang dung dich Tris-HC1 0.015M véi céc nong
d6 NaCl khic nhau. ReCMTI-V dugc rit xudng & néng d6 NaCl 0.1M.

6.3. Qui trinh tinh sach Reoﬁ-AI: Két tha bang (NH,),SO, bao hoa lam lanh trong
nude da 4 gid, 1i tim thu két tha, hoa tan trong nudc, thﬁl}l tich trong nuéc 36 givy & 4°C,
ti€p theo tham tich trong dung dich dém photphat 20mM pH 6.7 trong hon 12 gio a 4°C,
sac ki qua cot DEAE-xenluloz, phan hap phu bang dung dich dém trén véi gradlent nong
do NaCl. Rea-Al duge it xudng & nong do NaCl 0,6M.

6.4. Qui trinh tinh sach RIP: Sic ki qua cot CM-Sepharoz trén hé thong FPLC, phan
hdp phu bing dung dich dém Tris-HCl 50mM pH 7.2 véi gradient néng do NaCl tir 0.0M-
0.4M. ReRIP dugc nit & néng d6 mudi 0.4M. Kiém tra do sach cha cidc protein bang
phuong phiap PAGE, MALDI-TOF MS.

Tong lugng 4 protein tdi té hop thu duoc ld 4 gam.
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7.  Thit hoat tinh va img dung cta 4 protein tai t6 hop:

7.1. Hoat tinh cia ReMCoTI-1I: sit dung phuong phdp khuéch tin trén dia thach ¢6
chita co chat edestin, két qua cho thdy MCoTI-1I éc ch€ tripxin va (ic ché proteinaz cla
sau khoang. Do d6 gen nay duoc nghién ciu ti€p dé phuc vu chuyén gen vao thuc vat.

7.2. Hoat tinh ciia ReCMTI-V: ReCMTI-V khong chi ¢6 hoat tinh tic ché tripxin ma
con cd tac dung Gc ch€ dudng dong mdu nodi sinh (két qua thit nghiém cta Khoa Pong-
Cim mau, Vién Huyét hoc truyén méau Trung uong).

7.3. Hoat tinh ctia Rea-Al: ¢6 kha nang diét duge mot ngd (Sitophilus zeamays), mot
dau (Callosobruchus chinenis).

7.4. Hoat tinh ctta ReRIP: ¢é kha ning ¢ ch€ manh su sinh truéng cha vi khusn (B.

subtilis, P.‘purida_) va ndm moc (A. flavus, A. parasiticus).
8.  Thiét ké cac vecto phuc vu viéc chuyén gen vao cay trong

8.1. Da thiét k€& dugc Ti-plasmit tai t6 hop pCAMBIA1300 mang gen MCoTI-II; Ti-
plasmit tdi t6 hop pCAMBIA 1301 mang gen ma hod o-Al; 2 vectg trung gian thé hé méi
pCAMBIA 1300 va pNOV2819 mang t6 hop adaptor va doan khéi dong CaMV35S+doan
két thic NOS, da ghép thanh cong gen ma hod RIP vao vecto trung gian.

8.2. D3 tao duge cdc ching Agrobacterium tumefaciens tii 16 hop chia cic Ti-
plasmit tdi t6 hgp mang gen dich phuc vu cho viéc chuyén gen vio cay tréng. Cu thé:

- 2 ching EHA105 1a pCTI-5 va pCTI-6 chita Ti-plasmit tai t6 hop mang gen TI-II.

- EHA105: pNOA+RIP-9 chita Ti-plasmit tdi t& hop mang gen RIP.

Tom lai, dé tai dd hoan thanh tdt cd ngi dung, yéu cdu khoa hoc, sdn pham dd ding ky.
Vuot ké hoach 1 PPI tdi t6 hop.
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LOI MG AU

Nhiéu nghién citu cia nudc ngodi cling nhu cic nghién ciu trudc day cha ching t6i
cho thdy céc protein dc ché proteinaz (PPI), protein tc ché a-amilaz (a-Al) cing nhu
protein bat hoat riboxom (RIP) tich tir thuc vat c6 tiém nang Ung dung 16n trong trong
nong nghiép va y duge. Mac du da tim duoc cdc nguodn thuc vat gidu cc chal nay va ciing
dd sir dung ching 1am nguyén liéu dé san xudt cdc chat d néu nhung trong thuc t€ ciing
¢6 nhimg khé khan: chu ky séng cla thuc vat dai, viéc khai thic phu thuéc vao mua vu,
ham luong khong 6n dinh v.v... VI vay bén canh viéc khai thic nguén nguyén liéu
nhién cn ti€n hanh nghién ctu sin xudt protein bing con dudng ti t hgp nhim khac
phuc dugc céc diém y&u da néu.

Cac protein Kim ham proteinaz (PPI) la nhitng protein 1am gidm thuan nghich
hoat do ciia céc proteaz. Proteaz tham gia vao nhi€u qué trinh song quan trong nhu hoat
hod proenzim, prohoocmon, dong madu, thu tinh, viém, nhiém, bién thdi, qua trinh tin
cong cha nfm moc, vi khudn, virut (k€ ca HIV) vao vat cha v.v... Vi vay PPI khong chi
didu hoa qué trinh phan gidi protein ndi sinh ma con cé thé gép phan bdo vé co thé, gidi
han tic dung cla cic y&u t& gy bénh, kim him qu4 trinh sinh truéng phét trién cla con
trung v.v...

Cac chat kim ham a- amilaz (a-Al) di duge nghién ciu trong nhi€u phong thi
nghiém tir nam 1945. Khoi lugng phan tr o-Al tir 14-18 kD. a-Al ¢6 nhiéu trong khong
bao ciia cay dau P. vulgaris. o-Al c6 tic dung kim him a-amilaz nén da 1am giam tic hai
clia ¢On tring, siu mot, bo canh cing phd hoai luong thuc trong qud trinh bao quan hoac
¢6 thé sit dung dé diéu tri cdc bénh do hoat do amilaz ting cao qui mitc binh thudmg. Vi
vay, chiing cé tiém nang dng dung trong linh viyc bdo vé thyc vat trudc va sau thu hoach,

cling nhu trong mét s6 linh vuc y hoc.

Cac prbtein bat hoat riboxom (RIP) cua thyc vat la mét nhém protein
c6 hoat tinh N - glicozidaz c¢é kha nang nhan biét va cét goc adenin dic hiéu trén tiéu phin
rARN 16n, do d6 pha hily riboxom v ngin can qud trinh sinh téng hgp protein. RIP dugc
tim thay diu tién & thuc vat, chh y&u & thuc vat hat kin (ca thuc vat mot va hai 14 mam).
Doéng thai, RIP ciling di duge phdt hién & nidm Volvariella volvacea va Lyophyllum

shimeij, tao Laminaria japonica. Mot s6 RIP ¢6 thé sit dung 1am thudc ra thai, thudc
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chéng HIV, chéng ung thu. RIP con déng vai trd trong hé thdng bao vé cua thuc vat bdi
hoat tinh khdng nam, vi khudn, virut. Ngoai ra, RIP khong nhiing tdc dong lén riboxom
ciia doéng vat ¢6 vii ma con tdc dong lén riboxom cua cic con tring, thue vat, nim men va

vi khuin.

Céc két qua nghién citu trudc day cia chiing t61 da phdt hién duogc mot vai PPL, a-
Al va RIP c6 kha nang st dung trong néng nghiép va y duoc. Cu thé 1a: MCoTI-1II (PPI tr
hat gdc ~Momordica cochinchinensis), CMTI-V (PPI cua hat bi d6 — Cucurbita maxima),
a-Al tir dau cove (Phaseolus vulgaris), RIP cla hat muGp dang (Momordica charantia).
Tuy nhién do nhiing han ché trong viéc khai thidc ngudén nguyén liéu tu nhién (mba vu,
chit lugng...) nén ching t6i thuc hién dé tai nay nham sir dung cdc k¥ thuét sinh hoc phan
tir'hién dai ‘thiét 1ap va hodn thién mot s6 qui trinh sdn xust mot s6 vi khudn tdi t6 hop
mang cic gen quy-dinh cac protein ndi trén.

Pé dat dugc muc tiéu nay chiing t6i di ti€n hanh tdng hop hoac phan 1ap cc gen
mi hod cho cdc protein dich: MCoTI-II cla hat gdc, CMTI-V cta hat bi do, a-Al cla dau
c¢6 ve, RIP clia muép dang; thiét k€ cdc vecto mang cic gen nay va bién nap vao vi khuin
E. coli d€ tao cdc vi khudn t4i t8 hgp c6 kha nang sinh téng hop cdc protein dich; nghién
citu c4c diéu kién thich hop dé nuéi cdy cdc vi khudn téi t6 hop; xay dung qui trinh tdch va
tinh sach cdc protein t4i t4 hop dé tién hanh iing dung thir.

Mat khic, d6i véi cdc protein c¢é kha nang diét con tring, ti€én hanh thiét k& céc

vecto phuc vu cho chuyén gen vao cay tréng.



CHUGNG 1. THONG TIN CHUNG VE PE TAI

1. Tén dé tai: Nghién civu cong nghé sdn xudt protein tdi to hop, protein bdt hoat
riboxom cd gid tri sut dung trong y duoc vd néng nghiép
2. Ma so: KC-04-14

3. Thoi gian thice hién : 36 thdng (T thang 10/2001 dén thang 10/2004)
4. Cdp qudn ly: Nha nudc
5. Kinh phi: Téng s6 = 2.200.000.000 VND
Trong d6, tit Ngan sach SNKH: 2.100.000.000
6. Thuoc Chuong trinh: “Nghién citu Khoa hoc va Phat trién Cong nghé Sinh hoc
7. Chil nhiém dé tai:

»

Ho va tén: Pham Thi Tran Chau

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

bién thoai: 7.680.638 (CQ) / 8.543.905 (NR)

E-mail: chauptt@vnu.edu.vn ;  pttranchau@yahoo.com

Piachi coquan:  Trung tam Cong nghé Sinh hoc, Dai hoc Qudc gia Ha noi
144 Buong Xuan Thuy, Cau gidy, Ha noi

Pia chi nha riéng: S8 17, ngd Bach Lién (ngd 126), dudng Khuat Duy Tién,
Nhian chinh, Thanh Xuan, Ha ndi.

8. Co quan chi tri dé ai:
Tén té chirc KH&CN: Trung tam Cong nghé Sinh hoc,
Dai hoc Qudc gia Ha noi
Dién thoai: 7.680.907 Fax: 7.680.907

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

9. Muc tiéu cia dé tdi:
Thiét lap va hoan thién mot s§ qui trinh san xudt mot s& protein tdi t6 hop c6 kha
nang ing dung 16n trong nong nghiép va y dugc.

10. Néi dung nghién citu da ding ky
~ * Phan lap va doc trinh tu nucleotit ctia cic gen T1, aAl, RIP:
- Thu thap mau cay c6 chida gen ma hod TI, RIP (cdc cay ho bdu bi nhu: Cucurbita

maxima, Momordica cochinchinensis...) va o-Al (mot s6 loai diu co ve: Phaseolus

vulgaris).
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- Tach chiét va tinh sach ADN tir cic miu thyc vat trén.

- Thiét k€& trinh tu cdc cip mdi thich hop cia céc gen TI, a-Al, RIP.

- Phan lap céc gen TI, a-Al, RIP mong muén.

- Kiém tra cic gen phan 1ap duoc bing cich ding enzim gidi han dé cit va doc trinh
tu nucleotit clia gen.

* Thiét ké cdc vecto biéu hién gen TI, a-Al, RIP trong E. coli hoic nim men:

- Chon céic vectd thich hop.

- Bién nap gen vao E. coli hodc ndm men

- X4c dinh sy biéu hién gen tdi t6 hop trong t€ bao E. coli hoac ndm men.

* Ti wu hoa diéu Kién nuoi cay vi khuidn mang gen protein tii t6 hop:
~ - Lua chon di¢u kién nuéi cdy (moi trudng, nhiét 4o, pH...).

- T6i wu hod didu kién nuoi cdy thu san phdm.

* Tham do diéu kién tich va tinh sach protein tai t6 hop:

- Tham do diéu kién tach protein téi t& hop tir E.coli hoac ndm men di dugc biéu
hién gen.

- Tinh sach protein tdi 18 hgp qua cic budc sdc ky: loc gel, trao déi ion, 4i luc,...
Chon diéu kién va xay dung quy trinh tinh sach thich hop it nhat 3 protein tii 8
hop TL, a-AL RIP

- Dédnh gid do tinh sach ciia sén phdm protein tdi t6 hop thu dugc bing phuong phip
dién di phat hién tric tiép cac bang TI, a-Al, RIP trén gel poliacrilamit, dién di
protein.

- Kiém tra hoat tinh clia protein tdi t6 hop thu duoc.

* Thir nghiém & quy mo phong thi nghiém:

- Thir tic dung clia cic ché phdm protein tai t8 hop (TI, a-Al, RIP) trir cdc loai sau
rau (sau xanh, siu to, sdu khoang...) va céc loai con tring ¢ hai khic. Panh gid
hiéu qua trit su clia ch€ phim nay.

- Thit tic dung khang khudn ciia TI va RIP.

- Thir tic dung cta TI ¢c ché€ mot s6 yéu td d("mg mdu cd vai tro trong diéu tri bénh
thrombosis.

- Tham do cdc ung dung khic trong y hoc.

* Thiét ké cc vecto phuc vu cho chuyén gen vao cay tréng

- C4 cac chiing Agrobacterium thich hgp dé chuyén gen vao cay trong.
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11. BANG THONG KE KET QUA POI CHIEU VGI NOI DUNG PA PANG KY CUA SAN PHAM TAO RA

S Pa dang ky Két qua da dat duoge
'I-T g
Tén san pham Miic s6
va cht tiéu chit | lugng va chat
lwong chil yéu | lugng can dat S6 lugng san phiam tao ra Chat lugng Danh gia
clia ca dé taj san pham tao ra
L@ @ 5) L (6) ]
VAT LIEU
P Gen tai to |3 gen 1ai 8| Téng so la 04 gen tdi té hop Ca 4 gen tai t6 hop déu cé hoat | Vuor chi tiéu 01
hop hop ¢é hoat| o1 sen t4i 16 hop ma hos MCoTI -I 1ir | 1uc ondinh gen TI Dat yéu
luc 6n dinh '

Cdc chung E. coli mang cac gen | céu k¥ thuat
i ' rén dd duge bao quan lau dai ¢ ~
- 01 gen tai 16 hop ma hod CMTI-V 1 | (C

cay bi do (Cucurbita maxima)

cay gic (Momordica cochinchinesis)

- 01 gen tai t6 hop ma hod gen RIP 1w |
cay muop dang Viét Nam (Momordica |

charantia) {

’ |

- 01 gen tdi t6 hop ma hod gen o-Al tir |
cay dau cove (Phaseolus vulguris) \
i,

|

IS S

S I
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(1) (2) 4 (5) . (6) (N
. 3 kg sinh khoi vi sinh vdt tdi to hop : :
* Sinh khai | 3-4k - : ; : . . Dat yéu cau
Py 8 - 0,2kg sinh kh&i vi sinh vat chia | Kiém tra bang dién di weén gel| - y
VSV talr to o . R . z N : . . B
hop ReMCoTI-II: nuoi cdy trén mdy lac va | poliacrilamit (PAGE), c6 bang | ps oy dung hét

1én men nhiéu dot, mdi dot 5 -7 lit.

ReMCoTI-II (c6 Mr >3kD) &
dang dung hop vdi intein tag (co
Mr=55kD), ding theo tinh toan ly
thuyét (58kD)

- 0,8 kg sinh khéi vi sinh vat chua
ReCMTI-V: nubdi cdy trén mdy lac va
I1&n men nhiéu dot, mdi dot 5 — 7 lit.

Kiém tra bing PAGE, c¢6 bang
protein tai t6 hgp vdi khéi lugng
phin tir ding theo tinh todn ly
thuyeét, khoang 7kD.

- 1,2 kg sinh khéi vi sinh véat chia
ReRIP: lén men lugng Idn 10 14n, méi
lan 10 lit dich nudi va thu duge 100-
130¢ sinh khéi VSV.

C6 chya protein tdi t6 hgp ding
kich thudc khoang 30kD

- 0,8 kg sinh khéi vi sinh vat chifa a-Al:
ién men luong 16n 9 lan, méi lan 10 it
dich nuoi va thu duge 80-100g sinh khoi
VSV,

Kiém tra bing PAGE c¢é chia
protein tdi t6 hgp ding theo tinh
todn 1y thuyét (khoang 16 kD).

dé tham do céc
diéu kién pha vo
t€ bao va tao ché
pham protein tai
t6 hop k¥ thuat,
Khi cdn, cé thé
tao sinh khéi Ién
bang cach lén
men cic ching

ndi trén.




(1) (2) (3) @ (3 (6)
* Ché phim 0,5 kg: ReMCoTI-II, ReCMTI-V, Rea- _ . ' o
. ..o 0 05-1kg Al ReRIP: D3 loai dwoc nhiéu protein tap | Dat yéu cau ky
protein tai to ’ o ., thuat
hop k¥ thuat _005kg ché phim ky thua cua t& bao vi khuan. ) N,Im phén Ch &
ReMCoTI-1I pham  protein

-0,150 kg ché pham k§ thuat

ReCMTI-V.

- 0,2kg ché pham k§ thuat ReRIP

- 0,1kg ché& pham k§ thuat Reo-Al

tai t0 hop ky
thuat duoc su
dung dé tham
do céc phuong
phap tinh sach
va chon phuong
phdp thich hop
dé tao protein
téi 16 hop tinh

- sach.

- Phan con lai
ding dé 1ao
protein tai 6
hgp tinh sach
theo  phuong
phap to1 thich.




() (2)

(3)

4

%)

()

* Ché phim
protein tinh
sach

1-5 gam, cé
do dong nhat
dién di

4g protein tdi t6 hop tinh sach:
- 0,2g ReMCoTI-II
- 0,8g ReCMTLV
- lgRea-Al

- 2g ReRIP

{da

Cé d6 dong nhat dien di, ¢6 khéi
lugng phan ta ding, c6 hoat tinh

sinh hoc.

Dat yéu cau k¥
thuat "
(cdc ché pham

protein tinh sach
dugc s dung
cho «cic thi
nghiém vé thir
hoat tinh sinh
hoc trén cac doi
tuong sinh vat
khédc nhau)




(1) (2) 3) 4) 3) _ (6)
* Thiét ké cac | C6 cac + Dd thiét ké dugc 3 vecto trung gian d¢’'| - Céc vecto tai 10 hyp dd duge | Pat yéu cau da
vecto phuc vu chung | chuyén gen vdo cdy trong: kiém tra bing dién di, bdo quin dang ky
cho chuyén | Agrobacteriu
gen vao cay | m thich hop - 01 vecto pCl300+TI mang gen | laudai
trﬁng de Chl:lyén MCoTI-II & - 80°C
gen vao ciy
trong - 01 vecto pNOA2819+RIP mang gen
RIP
- 0l vecto pCi1301+aAl mang gen
aAl
+ Dd tao dugc 6 ching Agrobacterium |~ Céc ching A. mmefaciens mang Dat véu ciy da
mang cdc gen dich dé phuc vu chuyén | cic gen trén ¢ du tiéu chudn dé d;‘ yilf cau éa
gen vao cdy frong: o ng xy
phuc vu cho nghién ciru chuyén
- 02 chung: pCTI-5 va pCTI-6 mang | vao cay tréng, duge bao quan lau
gen MCoTI-II dai & - 80°C
- 02 chong: EHALO0S va LBA4404
mang gen RIP
- 02 chung: pCHA6 va pCHA7
mang gen oAl
I E S S S . o e




15°C.

- BL21-TI biéu hién ReCMTI-V: amp:
200pg/ml; IPTG: 1mM; 6 git & 37°C.

- BL21-cAl biéu hién Rea-Al amp:
100pg/ml ; IPTG: ImM ; 4 giv ©
37°C.

- BL21-RIP biéu hién ReRIP: amp:
50ug/ml, IPTG: 0,7mM, 4 gio 6 37°C

f4c

- Protein tai t6 hop chiém 15%.

- Protein téi t6 hop chiém 30%.

- Protein t4i t6 hop chiém 30%.

(1) (2) (3) (4) (5) (6)
2. | QUITRINH
* Qui trinh|3 qui trinh |4 qui trinh sin xudt & qui md PTN (Ién | Sinh khéi vi sinh vat tai t6 hop thu | * Vuot mic
thich hop | biéu hién | men méi dot tir 2-10 lit) duoc 6n dinh vé s6 luong va chdt | dang ky I qui
nuoi cdy | protein tdi t6 luong trinh
E.coli tai té1hop chiém
hop 30% protein | - PI-17 bi€u hién ReMCoTI-I: amp: | - Protein tii t6 hop (& dang dung
tong so 100pg/ml; [PTG: 0,5mM; 16 gid &| hop) chiém 45-50%.




(1) (2) 3 (4) _ (3) (&)
* Qui trinh |3 qu trinh | 4 qui trinh : phd vd t€ bao bang siéu am, | - Tim duoc mot vai ki thuatdon | *  Vuot  mie
san xudt ché!san xudt & | thu dich trong c6 chifa protein tdi t5 hop | gian dé loai protein tap va cic tap |ddng ky 1 qui
phdm protein | qui m6 PTN chét (qui trinh san xuit ch€ pham | trinh

tai té6 hop Ky
thuat

protein ReCMTI-V)

Dat yeu cidu k¥
thuat

* Qui trinh su
dung ché
phiam

3 qui trinh sur
dung 6n dinh

3 qui trinh st dung 6n dinh:

Tac dung cia ReCMTI-V dén qua
trinh déng mau

Tic dung cia Rea-Al dén con
triung, du trung (mot duc hat, bo
canh cting, bo canh vay) trén ngo,
dau.

- Téac dung cba ReRIP trén cac déi

turong mot gao, vi khuan (Bacillus
subtilis, P. putida) va ndm moc
(A. flavus, A. parasiticus)

Quy trinh sir dung én dinh & quy
mo phong thi nghiém

Dat

14d




t6 hop PPL, a-Al RIP.

(1) i (2) _ (3) 4) (5) (6)
4 | CAC  BAI|5 cong trinh{ - 7 bai bio cong bd tren Tap chi|
BAO cong bd trén Khoa hoc trong nudc Péu 12 cac tap chi khoa hoc | Vuot
cac Tap chi _ 4 bio cdo & HNQT: 3 tai HN Hoa chuyén nganh cé uy tin
KH trong , s T
UG va quoc sinh va Sinh hoc phén tir t6 chiic ¢
t& (QT) nurée ngoat, 1 6 HNQT t8 chiic tai
Viét Nam
5. | PAOTAO 10 cir nhan, 6 clr nhan
3 thac s§ 2 thac s§ va I hoc vién cao hoc chua Chua dat
bao vé
6. | SO PO 20 so d6 qui trinh tao san phdm
protein tdi t& hop, tach chiét ADN,
tach chiét protein, thir hoat tinh.
7. |BANG SO 9 bang 6 lieu, 60 hinh minh hoa vé
LIEU nghién citu, san Xuat céc protein tai
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13. Tinh hinh si dung kinh phi

TT Noi dung chi Téng von ddu tu (trieu déng)

1- 114 | Thue khodn chuyén mon 680,0
2- 119 | Nguyén vat liéu, hod chit, dung cu, tai liéu 907.5
3- 109 | Dién nudce, xang dau 120,5
4- 145 | Thiét bi 100,0
5- 117 | Xay dung, sua chita nho 35,0
6- 113 | Cong tac phi 21,6
7-134 | Quan ly coso 30,0
8--112 | Nghiém thu, h6i nghi, hoi thao 27,0
9-110 | Van phdng phim 13,0
10- 111 | Phim &nh, thong tin lién lac 15,4
11- 116 | Doan vao 30,0
12-115 | Doan ra 120,0

' Téng 2.100
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CHUONG 2. PHUGNG PHAP NGHIEN CUU

2.1 Nguyén liéu, hoa chat, thiét bi
2.1.T Nguyén liéu, hod chdt

Cac nguyén liéu sin cé trong tu nhién, ty thu thap: 14 gac non, 14 bi d6 non, dau co ve
trAng va 14 non cta mudp dang.

Cic dong t€ bao vi khudn E. coli: DH5a, BL21(DE3), dong t&€ bao wi khuin
Agrobacterium tumefaciens LBA4404 ... cua hing Promega, M¥.

Vecto Ti-plasmid pCAMBIA 1300+HAL1, pCAMBIA1301 do Trung tam Ung dung
Sinh hoc Phén tir va nong nghiép Qudc &€ (CAMBIA), Australia cung cép.

" Céc dong vectg: pET-14b, pTYB -12 cia hing Promega, My.

Vecto chon démg pBluescript (KS) vi vecta biéu hién pET21d(+) dugc mua tir hing
Novagen® (Hoa Ky).

Cac enzim giéi han (BamHI, Ndel, Xhol, Ncol), enzim T, ligaz, RNaz va dém tuong
ting cia hang Promega, M¥.

c-amilaz tuy tang lon (Pancreatin): Han Quéc

Cic loai thang chudn ADN: A- ADN , A/HindIII , Mix (100bp-10000bp), 100bp Plus
(100-3000bp), 100bp (80-1031), 1kb (250-10000) cha hang Fermentas MBI, Duc.
Cic loai kit tach va tinh sach ADN: Bo kit tdich ADN téng s6 clia thuc vat va bo kit
tdch ADN cua vectd cla hang Qiagen.

Mang whatman glassmembrane GF/D cta UK Biolab.

Mot s6 hod chéat kém theo ding dé tich va tinh sach ADN : GITC, EDTA,
isopropanol, Kac, IAA, Chloroform, Glucoz,...cia hing Promega, My.

B6 méi dac hiéu (1, 2, 3, 4) cho gen CMTI-V va gen MCoTI-1I do chiing t6i thiét ké,
hang Invitrogen Life Technologies tong hop.

Cap mdi AIF/AIR cho gen a-Al duogc thiét k€ va dat hing Invitrogen® (Hoa K¥) tdng
hop.

Cap méi MAP65F/MAPSS9R cho gen RIP duoc thiét ké va dat hang Invitrogen®
(Hoa K¥) tdng hop.

Céc hod chat ding cho PCR: Tagq, dNTPs cilia hang Finenzyme.
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Cic hod chat ding cho dién di agaroz: agaroz-Plus, dém TAE, EtBr cua hidng
Promega, My.
Bo héa chat sinh chudn BigDye® Terminator v3.1 Cycle Sequencing.

B0 hod chat dung dé phan tich khéi phé: cic loai MALDI matrix cha hing Sigma

(Hoa K¥); tripxin cia hing Promega (Madison, WI, Hoa K¥); axetonitril, metanol
ctia hing Fisher Scientific (Anh); hé théng khoi phd QSTAR® XL (MDS Sciex,
Toronto, Canada).

Céc ho4 chat diing cho SDS - PAGE ciia hing Sigma, M§.

MBoi truomg LB- agar va moi trudng LB dich thé, cao nim men, tripton... cta hing

‘Sigma (M¥) va Merck (Dirc).

Céic loai hod chat khiac dung trong nudi cdy vi sinh vat: Ampi, IPTG, X-gal, Rif,

" Kan... ctia hang Promega (M¥).

Cic loai gel va cot dung cho tinh sach protein tai t6 hop: Sephadex, cot HiTrap, cot
HiPrep16/10 (DEAE), cot QAE, c6t DEAE.... clia hiing Pharmacia, Thuy Dién.
Cac loai hoa chat thong dung khac dat do sach phan tich (PA).

2.1.2. Tflié’t bi

May ly tam Sigma 3K18, mdy ly tam Sigma 6K15, may ly tam Eppendorf 5417C cua
M.

Miy PCR Eppendorf: Mastercycler Personal 5332, Mastercycler Personal Gradient
ctia Pric.

May quang phé Spectronic Unicam LR 115161 ciia Die.

He¢ théng loc nude Milli Q cha hang Millipore, My.

M4y dién di ngang, may dién di diing cia Hoefer, My.

M4y soi ADN va chup anh ADN ciia Hoefer, My.

M4y lac én nhiét Shellab (M§), mdy lac dn nhiét IKA Labotechnic HS 502 (Dic), ti
4m 6n nhiét Binder WTB (Diic).

Ti c&y vé tring NUAIRE 400E (Dic).

Hé théng doc trinh te gen ALFexpress II, My.

Hé¢ thdng phan tich trinh tu gen tu dong ABI PRISM 3100 AVANT GENETIC
ANALYZER.

Tu lanh sau Sanyo Ultra Low (Nhat).

Hé thong 1én men 3lit MDL_B.E. Marubishi (Nhat).

Hé théng 1én men 5 lit (BioFloor, My).
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Heé thdng sic ky tinh sach protein FPLC, Pharmacia Biotech, Thuy Dién.
May Scan Sharp JX330 (Nhat).
Céc loai ti lanh chuyén dung tlr 4°C dén —20°C ctia cdc hang Sanyo, Sharp, Hitachi,

.Daewoo va mot sd thi€t bi, mdy méc khac .v.v...

2.2. Phuong phap nghién ciru

Céc phuong phap tich ADN téng s6 cia thuc vat gém: phuong phdp tich ADN tdng
s6 theo Qiagen Kit, phwong phdp tich ADN tdng s6 theo Eija Pehu va cong su,
phuong phdp tich ADN téng s& theo Becker et al.

Phuong phép phan 1ap gen CMTI-V va MCoTI-II tir ADN t6ng s6 cia gdc va bi do
Phuong phdp bién nap gen vio vecto tii & hop va biéu hién & vi khuan E. coli.
Phurong phép tich ADN cita vecto tdi t6 hop.

Kiém tra hoat tinh cia protein tai té hop CMTI-V téc dong dén yéu td chéng dong
méau XIIa.

Kiém tra hoat tinh c ché chia a-Al téi t8 hop theo phuong phdp clia Grossi va cOng
su.

Thiét k& vecto chuyén gen vao Agrobacterium phuc vu cho chuyén gen vio cay
trong.

Phuong phéap dién di ADN trén gel agaroz va gel poliacrilamit.

Phuong phép dién di TI.

Nhan ban gen bang k¥ thuat PCR.

Bién nap gen vao vecto téi t6 hop vao vi khuin E. coli.

Bié&n nap Ti-plasmit téi t6 hop vao t&€ bao E. coli theo Draper va cong su.

Chuyén Ti — plasmit t4i t6 hgp mang gen MCoTI-II vA Agrobacterium tumefaciens
bang phwong phap xung dién.

Dién di protein theo Leammli.

Xdc dinh hoat tinh tic ché pfoteinaz bang phuong phdp khuéch tan trén dia thach va
dién di c6 co chat.

Séc ki 4i luc qua c6t chitin theo hé théng IMPACT™.-CN.

Phan tich khéi phé, xir 1y va so sdnh s6 liéu.
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CHUONG 3. KET QUA
3.1. PHAN LAP GEN, THIET KE CAC VECTO TAI TO HOP MA HOA CHO CAC
GEN MCoTI-II, CMTI-V, a-Al, RIP
3.1.1. Tach ADN téng s6

3.1.1.1. Tdch ADN téng sé cia gdc va bi dé
D3 tién hanh tich ADN tdng s clia bi do, cla gic theo phuong phap Qiagen Kit
(so d6 1) va phuong phdp dugc mo ta boi Eija Pehu va cong su (so do 2).

So d6 1: Phiong phdp tdch ADN 16ng s6 cita gdc (bi dd) theo Qiagen Kit

L4 bi do non (gdc non),
nghién min & 4°C

v

Thém vao 200ul dém AP,,
1 65°C trong S phiit

v

Thém vao 60ul dém AP, tron déu

v

Ly tam toan b dich qua Kit mau tim

v

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

v

Ly tam toan bd dich
ana kit man tring

v

Rira cot bang dém AW (200 pi)

v

Téch ADN khoi cot
bane 100 ul dem AE
Kiém tra sén phdm
ADN téng s06 trén gel
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So do 2: Phuong phép tich ADN tdng s6 chia géc (bi do) theo Eija Pehu va cong su

L4 bi 4o (gic) nghién min
trong nito long (1g)

:

Thém vao 4ml dém pha t€ bao (10mM
Tris/30mM EDTA/1%SDS/1pg/ml RNase, pH
8.0), 0 65°C 10 phiit

'

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

Ly tam tdc do cao ¢ 4°C, thu
phan dich trong

‘

Thém vao phin dich trong thu
duoc 1/4 thé tich 4M ATC va
1 thé tich cén 100%, tron déu

|

Ly tam toan bd dich qua cot gom: 4 i6p
mang (GF/D glass membrane)

!

Rira ¢ot 2 1an bang dém: 70%
cdn/ 0.4M NaCl

Rura lai cot bang 75% c6n
Tach ADN khoi cot bang
0.5mi Milli Q

!

Kiém tra do sach trén gel agaroz
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Ca hai phuong phdp d2 sit dung déu dat hiéu sudt twong duong 100mg 14 tuoi tich
duge 26pg ADN, ¢6 ty 18 OD,g/ODag, 12 1.86-1.90. Phu’o‘rig phédp néu & so d6 | tuy nhanh
hon nhung phdi c6 kit. vi vay trong diéu kién khong cé kit ¢ thé sit dung phuong phip
néu & so dé 2.
3.1.1.2. Tdch ADN tong s6 tir ddu cé ve trang (Phaseolus vulgaris)

Qui trinh tich chiét ADN tdng s6 tir madm dau cove trang dugc mo ta & so dé 3.

So dé 3: Cic budc tién hanh tich chiét va tinh sach ADN téng s6 clia dau cé ve tring

. Nghién miu trong nito
long va chiét trong dém

l

Phan huy protein bing proteaz K

l

Loai bo tap chét bang
phenol/chloroform

l

Két tia ADN bang
ethanol 100%

i

Loai ARN bang RNaz

h 4
Két thia ADN bang ethanol 100%

h 4
Thu ADN tinh sach
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3.1.1.3. Tach ADN téng s6 tir mudp ding

ADN téng s6 dugc tdch chiét tir 14 mudp ding theo phuong phdp Sambrook. Sau
khi tach chigt, ADN tdng s6 dugc kiém tra bing do quang phd budc séng 260nm va
280nm va chay dién di trén gel agaroz.

Cic ché pham AND thu dugc déu cé6 mot bang trén gel agaroz 0,8%, c6 ty s6
ODs60nmsonm 12 1 1,86-1,96 dat do sach dé€ sk dung cho cdc budc nghién ciu tiép.

3.1.2. Phan lap gen ma hoa CMTI-V (gen TI-V), MCoTI-II (TI-II), a-Al va
RIP tir ADN tdng s6 cia cac thuc vat twong img bang k§ thuat PCR

3.1.2.1. Phén ldp gen md hod CMTI-V (gen TI-V) tit ADN téng sé ciia bi do
Trinh tv nucleotit ciia cap méi nhu sau:

Méi xudi (forward primer):

5 - CATATGCATATGTCCTCCTGCCCAGGTAAGTC - 3
Ndel

M6i ngugc (reverse primer):

5’ - CGCGGATCCGCGTTAACCGATCCTCGGTGGTG - 3
BamH]

Chu trinh nhiét ciia PCR la:
95°C: 3 phit, [95°C: 30 giay, 55°C: 1 phiit 30 giay, 72°C: 2 phiit] x 35 chu ky;
72°C: 8 phiit va két thiic & 4°C.
3.1.2.2. Phdn lgp gen md hod MCoTI-II (gen TI-II) tir ADN tong sé cia gdc
Trinh tif nucleotit cia cap méi nhu sau:

Moi xudi (forward primer):

5 GAATTCCATATGAGCGGCAGCGATGGCGGCGTGTGCCCGA 3
Ndel

Mbi ngugc (reverse primer):

5" CGGCTCGAGTTAGCCGCAATAGCCGTTGCCGCCGCAAAT 3
Xhol

Chu trinh nhiét cia PCR la:
95°C: 3 phit, [95°C: 30 gidy; 61°C: 1 phit 30 gidy; 72°C: 2 phiit] x 40 chu
ky; 72°C: 10 phiit va két thic & 4°C.
3.1.2.3. Phdn ldp gen md hod a-Al tit ADN tong sé ciia ddu cé ve

Cap moi ¢6 trinh ty nucleotit nhir sau :
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Moi AIF : 5' - GGC CAT GGCTTC CTCCAA CTTAC- 3
Méi AIR : 5' - GCG GAT CCT AGA GGA TTT TGT TG - 3'
~ Chu trinh nhiét ciia PCR Ia:
95°C: 3 phiit, [95°C: 1 phit, 54°C: 1 phiit, 72°C: 1 phiit 20 giay] x 30 chu ky;
72°C: 10 phit va két thic & 4°C.

3.1.2.4. Phdn ldp gen md hod RIP tit ADN tong so ciia mitop ddng

Cap moi ¢6 trinh ty nucleotit nhu sau:
MAP65F: 5 — CCTACTGCACCATGGATGTTAACTTCG -3

Neol

MAP8S359R: 5 -~ GGATTATTATGGATCCTTCAATTCACAACAG -3

BamHI

Chu trinh nhiét ciia PCR 1a:
94°C: 1 phiit; {94°C: 1 phiit; 54°C: 1 phiit; 72°C: 1 phiit 20 giay] x 32 chu k¥;
72°C: 10 phl'lt va két thic & 4°C.

K&t qua dién di kiém tra cdc san pham PCR cho thdy cdc gen thu duoc déu cé kich
thude phi hop véi tinh toan 1y thuyét.

3.1.3 Thiét ké va bién nap vecto tai té hop
3.1.3.1. Déi véi gen CMTI-V
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So dé 4: Lai va bién nap gen CMTI-V vao vecto va vi khuén E. coli

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

!

Vecto pET-14b cit bing
hai enzim gidi han Ndel va
BamHI (37°C, 3gi0o)

:

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

Dién di kiém tra san pham cit trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.8, ndng d¢ dat 550ng/pl

Gen CMTI-V dugc gin véi vecto
(da m& vong) bang enzim T, ligaz &
4°C, 16 gids (ki hiéu 12 pET14b-TI)

Kié€m tra san phdm lai bing PCR diing hai méi
dac hiéu cho gen CMTI-V ban diu (xudi va
nguoc), san phdm PCR cho kich thuéc ~ 230bp

Bién nap vecto mang gen CMTI-V
vao vi khudn E. coli DH5a bang séc
nhiét (42°C, 1 phit 30 giay)

Kiém tra kha niang bi€n nap vecto
mang gen CMTI-V vio vi khudn E.coli
bang dénh dau X-gal trén moi trudmg

Chon khudn lac tring kiém tra lai bing
PCR kha nang bién nap vecto mang gen
CMTI-V vao vi khudn E.coli, ¢6 san

phdm ding kich thudc ~ 230bp

Téch vecto mang gen CMTI-V, bi€n nap vao
vi khuan biéu hién E.coli BL21 (DE3)
Kv¥ hién: BI.21-TT




3.1.3.2. Déiviigen MCoTI-I1

So dé 5: Bién nap gen MCoTI-II vdo vecto va vi khudn E. coli

Gen MCoTI-II cat bang hai
enzim gidi han Ndel va
Xhol (37°C, 2gidy)

A 4

Pién di kiém tra san phim cét trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.8, nong do dat 65ng/ul

Vecto pTYBI2 cét bang hai
enzim giéi han Ndel va Xhol
(37°C, 2gidy)

Y

Dién di kiém tra san pham ct trén
gel agaroz, tinh sach. Kiém tra do
sach dat 1.84, ndng 46 dat 730ng/ul

\/

Gan gen MCoTI-II vao vectd bang
enzim T, ligaz & 4°C, 16 git

I

Kiém tra san phdm gin (cét lai bang 2 enzim
gidi han Ndel va Xhol). Kiém tra bing PCR
dung hai méi ban ddu (xuoi va ngugc)

:

Bié&n nap vecto mang gen MCoTI-11
vao vi khudn E. coli DH5a bing soc
nhiét (42°C, 1 phuit 30 giay)

'

Kiém tra kha ning bi€n nap vecto mang gen
MCoTI-II vio vi khudn E.coli bing dénh
dau X-gal trén moi trudng LB-agar

T

Chon Khudn lac tréng kiém tra lai bing PCR
kha nang bién nap vectd mang gen MCoTI-I1
vio vi khuan E. coli, ¢6 sin pham diing kich
thude (khoang hon 110bp)
Ky hiéu: PI-17
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3.1.3.3. Doi véi gen a-Al

So dé 6. Thiét k€ vecto pET 21 d(+) mang gen o-Al

ADN
o HI ! [ I

T7 texsicriptve/ Nhan doan gen a-Al bing PCR

Akt SAPrEINOA TRpiaa ¢
el Tinh sach san pham PCR
. l;f}(’f !l) d (st dung b kit thoi gel QIAGEN)
i p

ori C

v

{ ] gen a-Al
Cit bing Ncol va BamHI
Nco I/Bam HI v
£
l T4 ADN Ligaz
T BamHI

pET21d-aAl

PLASMIT TAI TO HOP

Qua trinh bién nap dugc thuc hién bang phuong phdp soc nhiét.
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3.1.3.4. Doi vdi gen RIP
So dé 7. Qui trinh thiét ké vecto pET21d(+) mang gen RIP

Céc trinh tu gen ma hoa RIP da
L4 va hat cdy mudp cong bd trén cdc Ngan hang trinh
ding tu gen qudc t&
EMBL/Genbank/DDBJ
Téch chiét ADN téng s6 Cap moi MAP
San phdm PCR doan gen ma
hod RIP tit muGp ding

!

Gan san pham PCR vao vecto
pET21d(+)

|

Bién nap vao vi khuén E. coli
ching DH5a

:

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

Vecto pET21d (+) mang gen RIP dugc bién nap vao E.coli ching BL21 béng
phuong phép s6c nhiét. Cac dong khuan lac duge chon loc trén moi trudng cé khang sinh
ampixilin, IPTG va X-gal.

3.1.4. Giai trinh tu cac gen CMTI-V, MCoTI-11, o-Al va RIP

Dé tiép tuc kiém tra két qua bién nap, di xdc dinh trinh tu cdc doan gen ma hod
CMTI-V, MCoTI-1I, a-Al va RIP trong cic vecto tdi td hop tuong img. Két qﬁé cho thay
cdc trinh tr gen dich trong plasmit tdi t8 hgp ding véi céc trinh tu da dua vao vecto.
3.1.4.1. Trinh tu gen CMTI-V
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TGA TGGCCC ACC TGGTAG GTG TTG GTG GTT CCG TTG CTA AGGCTATCA TC 50

GAA AGGCAG AAT CCGAAC GTT AAAGCT GTT ATC CTG GAAGAAGGT ACA CC
AGTTAC CAA GGACTT CAG GTG CAA CAGGGT TAG GATCIG GGT TAACAAGA
AGTCTG GTA GTA TCA CCA CCG AGGATC GGTTAA CGCGGA TCA TGGCTG CC

GGC GCGGCA CCA GGC CGC TGC TGT GAT GAT GAT GATGAT G

3.1.4.2. Trinh tu gen MCoTI-II

100
150
200
240

1 GCTCGCGGAT TTCAGACCTG TTATTTCGAG  AAGGAGACGA  TTATTATGGG 50
51  TATTACTTTA  TCTGATGATT CTGATCATCA  GITTTTGCTT 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 350
351 CTTGAGGGGT TTITTTGCTGA  AAGGAGGAAC TATATCCGGA  TATCCCGCAA 400
401 GAGCCCGGCA GTACCGGCAT AACCAAGCCT ATGCCTACAG  CATCCAGGGT 450
451 GACGGTGCCG AGGATGACGA TGAAGCGCCA TTG

3.1.4.3. Trinh tu gen a-Al

ATGGCTTCCTCCAAGTTACTCTCCCTTGCCCTCTTCCTTGTGCTTCTCACCCTCGC 56
AAACTCAGCCACCGAAACCTCCTTCAATATCGATGGETTCAACARAAACCANCCTTA 112
TCCTTCAAGGCGATGCCATCGTCTCACCGAACGGCAACTTACAACTATCCTATAAT 168
TCATACGACTCTATGAGCAGAGCCTTCTACTCCGCCCCCATCCAAATCAGGGACAG 224
CACCACCGGCAACGTCGCCAGCTTCGACACCAACTTCACAATGAATATCCGCACTC 280
ACCGCCAAGCAAATTCCGCCGTTGGCCTTGACTTTGTTCTCGTCCCCGTCCAGCCC 336
GAATCCAAAGGCGATACTGTGACTGTGGAGTTCGACACCTTCCTTAGCCGTATTAG 392
CATCGACGCGAACARACAACGATATCAAAAGCGTGCCTTGGGATGTACACGACTACG 448
ACGGACAARACGCGGAGGTTCGGATCACCTATAACTCCTCCACGAAGGTCTTTGCG 504
GTTTCTCTGCTAAACCCTTCTACGGGAAAGAGCANCGACGTCTCTACCACAGTGGA 560
GCTGGAGAAAGAAGTTTACGACTGGGTGAGGGTTGGGEGTTCTCTGCCACCTCAGGGG 616
CTTATCAATGGAGCTATGAAACGCACGACGTTCTCTCTTGGTCTTTTTCTTCCAAG 672
TTCATCAATCTTAAGGACCAARAAATCTGAACGTTCCAACATCGTCCTCAACAARAT 728
CCTCTAG 735
3.1.4.4. Trinh tu gen RIP
1 atggatgtta acttcgattt gtcgactgce actgcaaaaa cctacacaaa atttatcgaa
61 gatttcaggg cgactcttec atttagccat aaagtgtatg atatacctct actgtattcce
121 actatttccg actccagacg tttcatactce ctcaatctca caagttatge atatgaaacc
181 atctcggtgg ccatagatgt gacgaacgtt tatgttgtag cctatcgcac ccgcgatgta
241 tcetactttt ttaaagaatc tectcoctgaa gcocttataaca tcoctattcaa aggtacgegg
301 aaaattacac tgccatatac cggtaattat gaaaatcttc aaactgctgc acacaaaata
361 agagagaata ttgatcttgg actccectgec ttgagtagtg ccattaccac
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421
481
541

601

.661
721
781

tacaatgccc
gcaagattta
aatctagcca
gcgcagaatc
cggtttcaag
aactccagag

tctgttgtga

aatctgetcee
agtatatcga
tecataagett
aaggaggaaa
taaccaatgt
ctagcactgc

attga

ttctgcattg
gcgacacgtt
ggaaaatcaa
atttagaaat
tgattcagat

tgatgaaaac

cttgtactaa
gctaagtatg
tggtctgcecte
cctgtecgacce
gttgtaaaag
tttatcacaa

tccagacgac
ttgccactaa
tctccaaaca
ttataaaacc
gtaatatcaa

ccatgactct

tgcagaagct
ctttaagcca
aatatttttg
taccggggaa
actcctgectyg

acgtggggaa

3.2. Téi uu hoa méi trudomg nuéi cay cac chiing vi khuin E. coli tai t6 hgp

Da lua chon duge cic diéu kién thich hop (vé nhiét d6, néng do ampixilin, néng do

chdt cam tng, thoi gian nuoi v.v...) d€ nuoi cic vi khudn tdi t6 hop biu hién gen dich.

Déi v6i tat ca 4 vi khudn tdi t6 hgp déu nuoi trong moi trudng LB pH 7.0, sau khi thém

dung dich huyén phi vi khudn vao, lac hoac khudy (trong ndi lén men) 220 vong/phiit,

thém chat cam iing IPTG va nuoi tiép. Tuy nhién diéu kién nuéi mdi vi khudn cé nhing

khéac nhau nhu da ghi trong bang 1.

Bdng 1. Céc diéu kien nuoi cdy vi khuén tai t hop

H

| Vikhudn t4i 6 hop Nongdo | NongdoIPTG | Thoigian | Nhietdo |
ampixilin trong moi nuéi sau khi | nuoi ("C) |
(ug/ml) | truong (mM) | +IPTG (gid)
- PI-17(mang gen MCoTI-II) 100 0.5 16 15
. BL21-TI (mang gen CMTI-V) 200 1.0 06 37
BL21- Al (mang gen cAl) 100 1.0 04 37
BL21 —- RIP (mang gen RIP) 50 0.7 04 37

-3.3.  Quy trinh san xuét va phuong phap tinh sach céc protein tai té hop

29



So dé 8. Qui trinh san xudt va phuong phdp tinh sach ch€ phdm ReCMTI-V

Té€ bao BL21-TI

l Tron t€ bao trong dém TE pH.8

Siéu am 30 gidy & 0-4°C
L Ly tam

Thu dich trong
l Diéu chinh pH dén pH 4,5; ly tam

Dich trong

l bong kho

Ché pham tho

Hoa trong dém Tris- HCl
0,015 M pH =#2(dém 1)

Qua cot DEAE — xenluloz da can bang véi dém 1

v

Cot HiTrap Q can bang véi dém
Tris-HC1 0,015 M pH 9" (dém 2)

l D4y bing dém 2 ¢6 néng

d6 NaCl khidc nhau

Thu cac phan doan dugc rit véi
néng do NaCl 0,1 M

'L Co dic trong may dong kho

Loai mudi
¢ Dong kho
ReCMTI-V tinh sach

(san pham c6 1 bang protein vdi kich thude
=7kD)
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So dé 9. Quy trinh san xust va phuong phap tinh sach ché pham ReMCoTI-II

Té bao PI-17

l Tron t€ bao trong dém TE pH.8

Siéu am 30 giay ¢ 0-4°C

l Ly tam

Thu dich trong

.Doéng kV \

Ché pham tho

!

Hoa tan trong dém CB

Qua cot chitin di duge can bang véi
dém CB (10mM Tris-HCl, ImM
EDTA, 500mM NaCl)

e

Rira cot bang dém CB
dén khi hét protein

Cit trén cot v6i dém CB c6
chita 0,5mM DTT, giit & 4°C
trong 40 gio

|

Riit bing dém CB véi 3 lan
thé tich cot

Dong kho
v
Loal mudt

v Pong kho

ReMCoTI-II
tinh sach
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So dé 10: Quy trinh sin xudt va phuong phép tinh sach ché phidm Rea-Al

Dich nuéi vi khudn sau
khi cam 1ing 4 gio

b 4
Thu sinh khéi vi khudn

h J
Hoa sinh khdi vi khuin trong dém STET, xi 1§ t€ bao béng
lizozim, pha t€ bao bang siéu am, ly tdm thu dich chiét

‘

Dich chiét Rea - Al tho

'

Két tha bang (NH,),SO, bdo
hoa trong 4 gi¢ trén da

LLy tam

Hoa tan tua trong H,O

J Thim tich trong H,O rdi trong

dém KH,PO, pH 6,7

Dich chiét protein & dang so ché

.

Sac k¥ qua cot DEAE 16/10 (v6i dém
photphat 20 mM pH=6,7; phan hé4p phu
bang NaCl 0-1 M)

i

Rea-Al tinh khiét
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So dé 11: Quy trinh san xu4t va phuong phép tinh sach ché phim ReMcRIP

Biéu hién luong 1én ReMcRIP

|

Thu sinh khdi t&€ bao va ph4 t€ bao bing siéu am

'

Sic ky qua cot CM-Sepharose (XK-16/20) trén
hé thong FPLC (dém Tris-HCl, 50mM, pH 7)

I

Phan hap phu bang NaCl néng do tir 0,0-0,4M

!

Thu phan doan, kiém tra bing SDS-PAGE

l Loai muéi, dong kho

ReMCcRIP tinh khiét

3.4. Quy trinh sir dung thir nghiém (qui mé phong thi nghiém) cic ché phidm
protein tai td hop

3.4.1. Thir nghiém tic dung cua ReCMTI-V dén qua trinh dong mau
Noi thic hién: Khoa Dong- Cim mau — Vién Huyét hoc truyén méu trung uong
Nguoi thiee hién: Thac s1Y khoa — Bic s1 Nguyé&n Thi Nif - Cht nhiém khoa

ReCMTI-V hoa tan trong dung dich NaCl 0,9%, tron v6i huyét tuong binh thudng
(HTBT), xé4c dinh c4c chi sd sau:

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

o TT (Thrombin Time) dé ddnh gid doan trung chuyén t fibrinogen thanh
fibrin duéi tic dung cta thrombin.

M4u dai chiing thay ReCMTI-V bing dung dich NaCl 0,9% véi cing thé tich.
K&t qua duoc trinhbay trén bang 2 va 3.
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Bdng 2: Thir tic dung ctia ché phim ReCMTI-V dén qua trinh dong méu

Dung dich ReCMTI-V thi D6 ching
nghiém (55mIU/ml) _
+ HTBT (ti 1& 1:1) Dung dich NaCl 0,9% + HTBT
APTT (giay) 60,3 402
TT (giay) 18,3 23
PT (giay) 13,0 143

Két qua trén bang 2 cho thiy khi ¢6 ReCMTI-V gid tri APTT ting 1én 16 rét nghia
14 kéo dai thoi gian d6ng mdu ndi sinh so vdi doi chiing, nhu vay ReCMTI-V ¢6 tic dung
ttc ché dudng déng méu noi sinh. Tl két qua trén, d3 tién hanh thir tic dung céc ndng do
khéac nhau cia ReCMTI-V dén APTT (bang 3).

Bdng 3: K&t qua ddnh gid tic dung cia ReCMTI-V dén con dudng dong mau noi sinh

(chi s6 ATTP)
. ATTP (giay)
4 o 1rd Thi nghiem Béi chin HTBT
Mau pha tron ReCMTL-V ghi¢ g
s | TRT (c6 ReCMTI-V) | (thay ReCMTI-V
Khong ao Khéng uo Khong ho
W |37Cigio | o | 37°CHge | & | 37°C/igiv
Thétich | Thétich | (1) ?) 3 @ ) ©
ReCMTL-V | HTBT
L i 1 s23 | 1020 | 393 | 395 | 293 | 295
2. 1 2 445 | 802 | 361 | 366 | 293 | 295
3. 1 3 405 | 568 | 340 | 348 | 293 | 295
4 I 4 355 | 485 | 322 | 330 | 293 | 295
5. 1 5 340 | 441 | 310 | 321 | 2903 | 295

* Chii thich: Mau ReCMTI-V: 1ml c6 85mg protein, 55mIU ; HTBT: Huyét tuong
binh thudng ; D6i ching: Thay dung dich ReCMTI-V bang dung dich NaCl 0,9%
(cuing thé tich)
3.4.2. Thit nghiém tdc dung ciia ché phdm Reo - Al
Chiing t6i d2 tién hanh tham do kha ning diét mot duc hat (ngd, dau) ciia ché phim
Rea - Al theo cdc ndi dung nhu sau :
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- Kha nang diét con triing, 4u triing (mot duc hat, bo cdnh citng, bg cinh vay) trén
cdc déi trong ngod, dau, thée theo trong lugng va thdi gian. Che phdm Rea-Al duge pha
lodng theo cic ndng dd khic nhau sau d6é dugc phun lén céc loai hat ngii c6c da duge
nghién nho theo ty 1€ 20 ml dich pha loang/ 1kg ngo. K&t qua cho thdy véi ham lugng 0,1
—0,4% trong thai gian 5 — 7 ngay di¢t duge 50-60%.

- Néu cho in truc tiép vdi liu luong 0,25%, sau 8 ngay mau thi nghiém mot chét
hoan toan, con mau déi ching khéng cé con nao chét (Két qua thi nghiém cia Vién Co
dién va Cong nghé sau thu hoach).

3.4.3. Thit nghiém tdc dung ciia ché phdm ReMcRIP dén ndm mée va vi khudn

~ Ching t61 da két hop véi cdc nhém nghién ciu cia PGS. TS. Nguyén Thuy Chau
thudc Vién Co khi nong nghiép va Cong nghé sau thu hoach, Bé Néng nghiép va Phit
trién nong thon va TS. Nguyén Thi Kim Ciic - Phong Vi sinh vat hoc phan tir - Vién Cong
nghé Sinh hoc tién hanh cic nghién citu vé tic dong clia ReMcRIP tinh sach 1én: mot gao;
nim mdc (Aspergillus flavus, Aspergillus parasiticus), vi khudn (Bacillus subtilis,
Pseudoﬁtonas putida). K&t qua budc ddu cho thdy ReMcRIP ¢6 kha nang &c ché manh su
sinh trudng ctia hai lodi vi khudn néi trén.
3.5. THIET KE CAC VECTO MANG GEN TAI TO HOP PHUC VU CHO CHUYEN

GEN VAO CAY TRONG

3.5.1. Thiét ké vecto (Ti-plasmit) tai t6 hop mang gen ma hoa MCoTI-II (TI-II)
dugc thure hién theo so d6 12,
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higromyxin (R} EcoRI BamHl  BamHl HindIH

«——e—+ . pmmam——  pC1300+HALL
' CaMV35S 355 2X enhancer HALI  NOS LacZ alpha

l Xu 1y BamHL, loai HALIL

higromyxin (R) ECIORI BamHl Hindll
L} pCl1300+355+NOS
CaMV355 355 2X enhancer NOS
BamHI ——J—— BamH1 San phdm PCR gen TI (120 bp)

l Xiur 1y T4 ligaz

hlgromyxm (R) E{_‘ORI BamHI BamHI HdeH

— N« ~ 1:\4‘_){—— pC1300+TI
CaMV355 358 2X enhancer TI NOS

So d6 12. Thiét k& Ti-plasmit t4i t6 hop pC1300+TI

Theo tinh todn Iy thuyét, Ti-plasmit tdi t6 hop pCi300+TI cé kich thude khoang
10,2 kb. Sau khi chon loc so b, chiing t61 da thu duge 10 dong t€ bao chita cac plasmit cd
kich thugc nhinh hon ADN plasmit d6i ching la vecto trung gian. Cic plasmit nay duoc
ky hiéu 1a pCTI-1, 2, 5, 6, 8, 10, 11, 13, 21 va pCTI-22. Sau khi kiém tra d lya chon 2
dong pCTI-5 va pCTI-6.

3.5.2. Tao chiing A. tumefaciens mang Ti-plasmit tdi to hop pCTI-5, pCTI-6

Ti-plasmit t4i 15 hop pCTI-5, pCTI-6 sau khi thiét k& thanh cong dugc chuyén vao
A. tumefaciens chung EHA 105 thong qua phuong phdp xung dién & diéu kién 25 pF; 400
Q:2,5kV; 8-10 ms.

Kiém tra sir c6 mat cha gen TI-II trong t& bao A. tumefaciens bang cich tich ADN
plasmit bi€n nap trd lai vao t€ bao E. coli DH5a, cit bang enzim gidi han, tién hanh PCR
va dién di. Két qua cho thdy doan gen TI-II dd dugc nhan rit dac hiéu véi kich thudce
khoang 120bp, phii hgp véi miu d6i ching. Dicu dé ching té gen TI-II da dugc dua vao
vecto trung gian pC1300+358+NOS va tao dugc hai chiing A. rumefaciens EHA105:pCTI-
5, EHA105:pCTI-6 tdi t6 hgp mang gen TI phuc vu cho cong tdc chuyén gen vio ciy

trong.
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3.5.2. Thiét ké vecto (Ti-plasmit) tai t6 hop mang gen mi ho4 a-Al

Qua nghién cdu ban dé vecto ching t6i di lua chon vecto pCAMBIA1301 1am
nguyeén lieu cho cdc thi nghiém thiét k& vecta tdi t6 hap. D€ thiét k& vecto tdi td hop, vecto
pCAMBIA1301 md vong khuyét doan GUS va doan gen a-Al d4 tinh sach dugc gin ket
véi nhau nhd phan tng lai dudi su hé trg cla enzim T, ligaz. Theo tinh todn 1y thyét, doan
gen o-Al véi hai ddu gén s& gin vao hai vi trf 12 hai ddu gin cha pCAMBIA130! md vong
tuong img. Ti-plasmit tdi 16 hop tao thanh Ja plasmit mang cdu tric CaMV35S - a-Al -
NOS polyA va gen chon loc khing hygromycin nam giita ving T-ADN. Trong cau tric
vecto cdon mang gen khdng kanamixin, do dé ta ¢6 thé chuyén cdu tric ndy vao vi khudn
va chon loc cdc ddong mang thé tai t8 hap.

Theo tinh todn ctia ching toi, vecto pCAMBIA1301 tdi t6 hop mang gen ma hod o-
Al ¢6 kich thudgc khoang 10,5 kb; c6 kich thudc phan tir nhd hon vecto pPCAMBIA1301.
Chon plasmit ¢6 kich thuéc phd hop véi tinh todn 1y thuyét, kiém tra bang k§ thuat PCR,
dién di. K&t qua da nhan dugc 1 bang cd kich thude ding kich thudc gen mi hod a-Al,
750bp. Xéac dinh trinh ty nucleotit, so sdnh v&i cac-trinh tu trong ngan hang gen
EMBL/GenBank/DDBIJ cho thdy chiing t6i di tao dugc plasmit pCAMBIA1301 mang gen
ma hod o-Al. Poan gen ma ching t6i gidi ma c6 96,463% thanh phan nucleotit dong nhat
vdi doan trinh tr gen a-Al (cé s6 hiéu dang ky AJ439614.1) do Smith-Waterman cong bd.
Poan trinh tu giai ma duge ¢6 chiéu dai khoang 750 nucleotit. Két qua nay cho phép
khéng dinh riing doan gen a-Al di dugc gan vao vecto Ti-plasmit.

3.5.3. Thiét ké vecto (Ti-plasmit) tai té hop mang gen ma hoa McRIP

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

Sau khi tién hanh nghién citu ban dé mot s& vecto Ti-plasmit tai té hop thudc he
thong pCAMBIA (mot trong nhimg th€ hé vectd hai nguén méi nhat) va pNOV (thé hé
vecto chon loc tich cuc dang dugc wva chudng hién nay), ching t6i nhin thay
pC1300+HAL1 va pNOV2819 la vat liéu ddp Gng yéu ciu thiét k& vecto. -

Trén co s& vecto ngudn pNOV2819 va két cau gém doan khdi dong 35S 2X
enhancer + doan két thic NOS tich tr vecto pC1300+HALIL, ching toi da thi€t k& Ti-
plasmit trung gian pNOA+355+NOS. Day 1 vecto cd s& dé tao Ti-plasmit tai t6 hop mang
gen mi héa RIP phuc vu cho cong tdc chuyén gen. Thi nghiém thiét k€ vectg duqc trinh
bay trén So dé 13.
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EcoR1 BamHIl HindlI1

pC1300+355+NOS
355 2X enhancer NOS
l Xu ly EcoRI + Hindlll
EcoRI HindIIl
358 2X enhancer NOS HindUL____ Adaptor
EcoRl
X1y T4 ligaz
HindIIl HindIIX
pNOV2819 358 2X enhancer NOS
(Xir 1y Hind 1I)
Xu 1y T4 ligaz
HindIll BamHI HindId
pNOV28 19...... 35S 2X enhancer NOS |-+ pNOV2819
pNOA+358+NOS San phdm PCR gen RIP
vL Xt 1y BamHI
HindIll BamHI BamHl  BamHI
pNOA +RJP 35S 2X enhancer RIP NOS

So d6 13. Thi nghiém thiét k& Ti-plasmit tdi t6 hop pNOA+RIP

Theo tinh todn 1y thuyét, Ti-plasmit tdi t6 hop pNOA+RIP ¢6 kich thudc ~ 9,4 kb.
Sau khi chon loc so bo, chiing t6i da thu dugc 6 dong t€ bao chita cdc plasmit ¢é kich
thudc nhinh hon ADN plasmit d6i ching 12 vecto trung gian. Cic plasmit nay dugc ky
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hiéu l1a pNOA+RIP-3, 4, 7, 9, 14 va pNOA+RIP-18. Cic dong t&€ bao nay dugc nuoi cdy va
tich chiét plasmit dé si dung trong céc thi nghiém kiém tra tiép theo.

D4 ti€n hanh kiém tra su ¢6 mat clia gen RIP trong céc Ti-plasmit tdi t0 hgp
két qua cho thdy chiing t6i di thigt k& dugc Ti-plasmit tii t8 hgp pNOA+RIP, trong d6
gen RIP dugc diéu khién biéu hién bdi doan khdi dong 35S 2X enhancer.
3.5.3.2. Tao ching A. tumefaciens mang Ti-plasmit tdi t6 hop pNOA+RIP-9

Ti-plasmit tai t& hgp pNOA+RIP-9 sau khi thiét k& thanh cong dugc chuyén vao A.
tumefaciens chiing EHA 105 thong qua phuong phédp xung dién & diu kién 25 uF; 400 Q;
2,5 kV; 8-10 ms.

~ Kiém tra su c6 mat clia gen RIP trong 1€ bio A. umefaciens biang ky thuat PCR.
K&t qué cho thay doan gen RIP di dugc nhan rét dic hiéu, vdi kich thudc ~ 0,8 kb phit hop
v6i miu d6i ching. Diéu d6 chimg to di thanh cong trong viéc dua doan gen RIP vao
vectd trung gian pNOA+35S+NOS va tao duoc ching A. mmefaciens
EHA105:pNOA+RIP-9 tii 16 hop mang gen RIP phuc vu cho céng tic chuyén gen vio

cay trong.
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CHUONG 4. KET LUAN

1. Da tdch chiét, tinh sach ADN tdng s6 cia gic (Momordica chochinchinensis), bi d6
(C ucurbita maxima), dau co6 ve (Phaseolus vulgaris) va muép ding (Momordica
charantia) c6 4o sach dat 1,85-1,9. Sit dung cdc ADN nidy dé€ phan lap cic gen tuong
ung.

2. Dai phan 1ap (hoic tong hop) dugc bén gen: hai gen ma hod PPI 1a gen MCoTI-II, gen
CMTI-V; mot gen ma hod a-Al, mot gen ma hod RIP. Cdc gen c6 kich thuée ding nhu
tinh todn Iy thuyét, theo thit tu tuvong ting vao khoang 110bp, 230bp, 700bp, 800bp.
Céc gen ¢6 d0 dong nhat dién di.

3. Da thiét ké 4 vecto tai t6 hop mang céc gen dich: pTYB12 mang gen MCoTI-II, pET-
14b mang gen CMTI-V, pET21d(+) mang gen a-Al, pET21d(+) mang gen RIP. Cic
vecto tdi té hop da dugc bién nap thanh coéng vao vi khuin E. coli BL21, ki hiéu 13: PI-
17 (mang gen MCoTI-II); BL.21-TI (mang gen CMTI-V); BL21-aAl (mang gen a-Al);
BL21-RIP (mang gen RIP).

4. Pi lva chon duge diéu kién nudi cdy t6i wu cdc vi khudn tai té hop nhu sau:

Vi khun ti t6 hop Néngdo  NongdoIPTG | Thdigian | Nhigtdo |

- ampixilin trong moi nu6i sau khi . nuoi ("C) |

~ (pg/ml) trudng (mM) | + IPTG (gid) | :
. PI-17(mang gen MCoTI-1I) 100 0.5 16 . 15
BL21-TI(mang gen CMTI-V) 200 1.0 06 37
BL21- aAl (mang gen otAl) 100 1.0 . 04 37
 BL21 - RIP (mang gen RIP) 50 0.7 04 Y

5. Thiét 14p dugc 4 qui trinh tinh sach cdc protein tai t3 hop nhu sau:

5.1. Tinh sach ReMCoTI-II: sac ki qua cot kitin & diéu kién cé chét khit DTT 0,05
mM trong dém Tris-HC1 0,02 M ¢6 0,5 M NaCl, 4°C trong 40 gid, phan hap phu
bing dung dich dém trén nhung khong c6 DTT.

5.2. Tinh sach ReCMTI-V: loai protein tap bing cdch diéu chinh pH dén 4,5; sic ki
qua cdt DEAE-xenluloz, tinh sach qua cot HiTrap Q, phan hdp phu bang dung
dich Tris-HCl 0,015M, ndng do NaCl 0,1M.
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5.3. Tinh sach Rea-Al: két tha bang (NH,),SO, bdo hoa, sic 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: sac ki qua c6t CM-Sepharoz trén hé thong FPLC, phan hip phu
bang dung dich dém Tris-HCl 0,05 M pH 7,2; ndng d6 muéi 0,4 M.
. Céc san pham sau khi tinh sach ¢4 d6 déng nhat dién di, c6 kich thudc ding nhu du
tinh: ReMCoTI-II khoang 3kD, ReCMTI-V khoang 7kD, Re «-Al khoang 18kD,
ReRIP khoang 30kD.
. C4c protein t4i 18 hop da tinh sach ¢6 céc hoat tinh sau:
ReMCoTI-1I: e ché tripxin, dc ché proteinaz sau khoang
ReCMTI-V: fc ché tripxin, tc ché con dudng dong mau ndi sinh
Rea-Al cO tic dung diét dugc mot ngd (Sitophilus zeamays), mot dau
‘ (Callosobruchus chinensis)
ReRIP: iic ch€ manh su sinh trudng cla B. subtilis, P. putida va A. flavus, A.
parasiticus.

. D thi€t k& dugc cac Ti-plasmit tai t8 hop: pC1300-TI mang gen MCoTI-II, pC1301-
oAl mang gen a-Al, pNOA-RIP mang gen RIP.
. Da tao dugce cdc ching Agrobacterium tumefaciens chita cdc Ti-plasmit tdi t6 hop
mang gen dich phuc vu viéc chuyén gen khdng sau vao cay tréng. Cu thé:

o 2 ching EHA 105:pCTI-5 vd EHA105:pCTI-6 chifa Ti-plasmit t4i t6 hop mang

gen MCoTI-I1.

o EHAI105: pNOA+RIP-9 chita Ti-plasmit tai t8 hop mang gen RIP.
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TAI LIEU THAM KHAO

B4o cdo Tdng két Khoa hoc k§ thuat cta Dé tii: “Nghién citu cong nghé sdn
xudt protein tdi t6 hop, protein bdt hoat riboxom c6 gid tri sit dung trong y duoc va
néng nghiép” da st dung 135 tai lidu tham khao trong dé ¢6 15 tai liéu tiéng Viét, 119 tai
liu ti€ng Anh va 01 tai liéu ti€ng Ba lan. Trong s& cdc tai liéu tham khao ¢6 45 tai liéu

dugc cong b tr ndm 1995 dén 1999, 42 tai liéu tir nam 2000 dén 2004.
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LOT CAM O

Trung tam Cong nghé Sinh hoc-Pai hoc @udc gia ha Roi, co quan
chif tri dé tai KC-04-14, Chif nhiém dé fai KC-04-14 va féf cd cac thanh
vién dé fai xin chan thanh cdm on Bo Khoa hoc va Cong nghé dac biét ia
Vu cjuén Iy Khoa hoc Cong nghé cdc nganh kinh 1€ - ky thuat Vu ké
hoach-Tai chinh: Lanh dao Pai hoc Quoc gia ba Roi Ong chif nhiém va
Ban chif nhiém, Van phong va Ban thir Ry chirong frinh KC-04 di ung ho.
quan tam chi dao va tao diéu kién thugn loi dé dé tai hoan thanh I0F cac
muc Héu, nhiém vu da dé ra.

Co quan chil fri va Chui nhiém dé tai KC-04-14 dénh gid cao sur phor
hop c0 fréch nhiém va hi¢u qud ciia céc can bo chif tri va tham gia Hirc

-~ hién céc dé tai nhanh, cdc co quan chi fri thuc hién cdc dé fai nhanh:

Vien Cong nghé Sinkh hoc-Cong nghé Thuc pham, Dai hoc Bach khoa Da
- Roi- Vien Cong nghé¢ Sinh hoc, Vién Khoa hoc Cong nghé @udc gia.

COQUANCHUTRIDE TAI CHU NHIEM PE TAI

. S

GD: TS. DUGNG VAN HOP GS.TSKH PHAM THI TRAN CHAU
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