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DAI HOC THAI NGUYEN
TRUONG PAI HOC Y DUQC

THONG TIN KET QUA NGHIEN CUU
1. Théng tin chung:
- Tén d& tai: “Tdch dong va biéu hign gen ma héa enzyme DAT tham gia téng hop
alkaloid ¢ cdy dira can (Catharanthus roseus (L.) G. Don)”.
- Mi s6: DH2016 — TN05-04
- Chu nhiém dé tai: ThS. Bui Thi Ha
- T6 chirc chu tri: Truong Pai hoc Y Duoc — Pai hoc Thai Nguyén
- Thoi gian thyc hién: Tir thang 01 nim 2016 dén thang 12 nam 2017
2. Muc tiéu:

Xac dinh dic diém va biéu hién duge gen mad hoéa deacetylvindoline-4-O-
acetyltransferase (CrDAT) phan lap tir cay dira can. Tao duogc cdy thudc 14 chuyén gen CrDAT.
3. Tinh méi va sang tao:

Két qua nghién ctru trong dé tai gop phan Am sang to dic diém cau tric ciia gen
CrDAT phén lap tir cdy dira can mau hoa hdng tim va mau hoa tring thu thap tai Thai Nguyén.
Co sé khoa hoc va hiéu qua cua ki thuat ting cuong biéu hién gen md hoéa enzyme chia khéa
trong chudi chuyén héa tong hop alkaloid nhim ning cao ham lrong alkaloid cua cdy dira can.
4. Két qua nghién ciru:

1.1. Gen CrDAT phan lap tr cay dua can dd dugc tach dong phan tir va xac dinh trinh tu
nucleotide. Gen CrDAT (¢cDNA) c6 kich thudc 1320 bp, ma hoa cho 439 amino acid.

1.2. Vector chuyén gen thyc vat pB1121-CrDAT da duoc thiét ké va chuyén vao hé gen cua cay
thudc 1a va cdy dira can chuyén gen da biéu hién dugc protein tai to hop CrDAT c6 kich thudce
khoang 51 kDa.

1.3. Moi trudng MS bd sung sucrose 30 g/l; agar 10 g/l; BAP 1,0 mg/l va IBA 0,6 mg/l; nudc
dira 100 ml/I; pH = 5,8 thich hop cho su phat sinh chdi va sy sinh trudng chdi tir doan than
mang mat chdi bén. Moi truong MS bd sung sucrose 30 g/l; agar 10 g/l; BAP 0,5 mg/l va
IBA 04 mg/l; nuéc dira 100 mll; pH = 5,8, thich hgp cho sy phat sinh chdi va sinh trudng
chdi tir nach 14 mam.

5.San pham:

5.1. San phim khoa hoc

- S6 bai bao dang trén Tap chi qubc té trong hé thong ISI (SCI-E): 01 bai

1. Bui Thi Ha, Nguyen Thi Ngoc Lan, Nguyen Thi Tam, Le van Son, Chu Hoang Mau
(2018), “Expression of the gene encoding deacetylvindoline 4-o-acetyl transferase (CrDAT)
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from Catharanthus roseus in transgenic tobacco plant”, Tgp chi Australian Joural of Crop
Science, AJCS 12 (07), pp. 1139 — 1143. doi: 10.21475/ajcs.18.12.07.PNE1077.

- S6 bai bao diang trén Tap chi quic gia: 02 bai

1. Bui Thi Ha, P56 Huy Hoang, Nguyén Thi Tam, Chu Hoang Mau (2016),  Nghién
ctru quy trinh chuyén gen & cdy dira can (Catharanthus roseus (L.) G.Don)”, Tap chi Khoa hoc
va Cong nghé, 157 (12/1), tr. 71-76.

2. Bui Thi Ha, Pao thi Nham, Hoang Ngoc Anh, H6 Manh Tuong, Lé van Son,
Nguyén Thi Tam, Chu Hoang Mau (2017), “Thiét ké céu tric nham ting cuong biéu hién gen
md hoa peroxidase ¢ cdy dira can (Catharanthus roseus (L.) G.Don) chuyén gen”, Tap chi
Cong nghé Sinh hoc, 15 (3), tr. 489 — 495.
5.2.San phim dao tao

- La mot phan s liéu cua dé tai NCS:

Bui Thi Ha, (2018), Nghién citu ting cwong biéu hién gen md héa enzyme DAT tham
gia tong hop alkaloid & cdy dira can (Catharanthus roseus (L.) G.Don), Luan an Tién si Sinh
hoc, Truong Pai hoc Su Pham, Pai hoc Thai Nguyén.

- Pao tao 02 hoc vién cao hoc: La mot phén cua dé tai

+ Pao Thi Nham (2016), Thiét ké vector chuyén gen mang cdu tric gen CrPrx phan
ldp tie cdy dwa can (Catharanthus roseus (L.) G.Don), Luan van Thac si Sinh hoc, Truong Dai
hoc Su Pham, Pai hoc Thai Nguyén.

+ D4 Huy Hoang (2016), Nghién citu xdy dung quy trinh chuyén gen ¢ cdy dira can
(Catharanthus roseus (L.) G. Don), Luan van Thac si Sinh hoc, Truong Pai hoc Su Pham, Pai
hoc Thai Nguyén.

6. Phuong thirc chuyén giao, dia chi ing dung, tac dong va loi ich mang lai cia két qua
nghién ciru

- Pé tai c6 thé duge sir dung lam tai liéu tham khao trong hoc tap, giang day phan sinh
hoc.

- San phdm ciia dé tai duoc sir dung lam co s¢ umg dung ning cao ham lwong alkaloid

trong cdy dira can bang k¥ thuat chuyén gen phuc vu cho y duge hoc.
Ngay 13 thang 5 nam 2019
Té chirc chi tri Chii nhiém dé tai

(ky, ho va tén, déng ddu) (ky, ho va tén)

Bui Thi Ha



INFORMATION ON RESEARCH RESULTS

1. General information:
Project title: CLONING AND EXPRESSION OF DAT GENE INVOLVED IN
ALKALOID SYNTHESIS IN PERIWINKLE PLANTS (Catharanthus roseus (L.) G. Don.

Code number: DH2016 - TNO5 - 04

Coordinator: MS. Bui Thi Ha

Implementing institution: Thai Nguyen University of Medicine and pharmacine

Duration: from 01-2016 to 12- 2017
2. Objective(s)

Determine the characteristics and express the gene coding for deacetylindoline-4-
O-acetyltransferase (CrDAT) isolated from the periwinkle.
3. Creativeness and innovativeness:

The results of the dissertation contribute to the clarification of the structural
characteristics of CrDAT genes isolated from the purple and white flowered periwinkle
plants collected in Thai Nguyen. The scientific basis and effectiveness of the techniques
enhancing the expressiom of the genes coding for the key enzymes in the chain of alkaloid
synthesis have improved the alkaloid content in periwinkle plants.

4. Research results:

4.1. Study and collect data on CrDAT gene; design pairs of PCR primers cloning CrDAT
genes; amplify, split and identify CrDAT sequencing.

4.2. Design a plant transgenic vector containing the CrDAT gene and evaluate the activity
of the transgenic vector on tobacco plants.

4.3. Study the regeneration system and develop a procedure for gene transformation via

Agrobacterium tumafaciens in periwinkle plants.

5. Products:
5.1. Science

1. Bui Thi Ha, Nguyen Thi Ngoc Lan, Nguyen Thi Tam, Le van Son, Chu Hoang
Mau (2018), “Expression of the gene encoding deacetylvindoline 4-0-acetyl transferase
(CrDAT) from Catharanthus roseus in transgenic tobacco plant”, Australian Joural of Crop
Science, AJCS 12 (07), pp. 1139 — 1143. doi: 10.21475/ajcs.18.12.07.PNE1077.
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2. Bui Thi Ha, o Huy Hoang, Nguyen Thi Tam, Chu Hoang Mau (2016), “The
transgenic process performed in periwinkle”, (2016), Journal of Science and Technology -
TNU, 157 (12/1), pp. 71-76.

3. Bui Thi Ha, Dao Thi Nham, Hoang Ngoc Anh, Ho Manh Tuong, Le Van Son,
Nguyen Thi Tam, Chu Hoang Mau (2017), “Designing structure to overexpress gene
encodes peroxidase in transgenic perwinkle plants (Catharanthus roseus (L.) G. Don)”,
(2017), Journal of Biotechnology, 15(3), pp. 489 - 495.

5.2. Educase

- Is part of the data of the PhD:

Bui Thi Ha (2018), The study on the overexpression of DAT gene involved in
alkaloid synthesis in periwinkle plants (Catharanthus roseus (L.) G. Don, Doctoral
dissertation of Biology, College of Education, Thai Nguyen University

- Graduate training 02 masters:

+ Dao Thi Nham (2016), Designing gene transgenic vector peroxidase isolated
in perwinkle plants (Catharanthus roseus (L.) G. Don), Master dissertation of Biology,
College of Education, Thai Nguyen University.

+ Do Huy Hoang (2016), The transgenic process performed in periwinkle
(Catharanthus roseus (L.) G. Don), Master dissertation of Biology, College of Education,
Thai Nguyen University.

6. Transfer altematives, application institutions, impacts and berefits of research results
- The topic can be used as a reference in learning, teached biology.
- The product of the topic is used as a basis for application overexpess alkaloid in

periwinkle by genetic engineering for medicine.
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MO DAU
1. Pit van dé

Hién nay, loai nguoi trén thé giéi dang phai doi mit voi rat nhiéu cin bénh nguy
hiém: ung thu, AIDS, tiéu duong, thoai hoa khop, viém gan B, C. Ung thu 1a can bénh gy
tir vong hang dau trén toan thé gi6i. Theo t6 chirc Y t& Thé giéi (WHO) ti 1 ngudi méc
ung thr niam 2012 1 14 triéu nguoi, dén nim 2015 da c6 hon 90 tridu nguoi mic ung thu
va hang nim c6 hon 8 triéu nguoi chét vi ung thu. Bénh ung thu dang gia ting & tré em.
Tai M§, nam 2016 ¢4 hon 10 nghin tré mic ung thu tir so sinh dén 14 tudi va co khoang
hon mdt nghin tré s€ chét vi can bénh ndy. Vi vdy, viéc tim kiém va phat trién thudc chita
cac bénh ung thu 13 van dé cip béach hién nay.

Cay dura can (Catharanthus roseus (L.) G. Don) la mt trong nhitng loai cay dugc
liéu quy. Cay dira can c6 kha ning san xudt cac indole alkaloid c6 dugc tinh quan trong Va
mg dung trong san xuat cac loai thudc chéng ung thu, dic biét 13 ung thu mau. Ngoai ra,
cay dira can con duoc chi dan trong diéu tri bénh bach cau lympho cép va mdt s§ bénh ung
thu khac. Trong dan gian, dira can duoc st dung tri cao huyét ap, bénh tiéu duong, didu
hoa kinh nguyét, chira tiéu hoa kém va chira li, loi tiéu khi manh, chita bénh di tiéu do va
tt, tiy giun, chita sdt cao.

Trong tat ca cac alkaloid thuc vat, terpenoid indole alkaloid (TIA) i mdt nhém quan
trong chira hon 3000 loai hop chit co céu truc da dang va dugc tim théy 0 8 ho thuc vat.
Trong d6, céc lodi cay c6 ngudn gdc tir ho ma tién (Loganiaceae), ho tric dao (Apocynaceae)
va ho ca phé (Rubiaceae) chira ham lhrgng alkaloid cao. Dua can cd chira 2 loai alkaloid Ia
vinblastine va vincristine dwgc st dung rong rii trong didu tri bénh ung thu. Vinblastine va
vincristine A nhitng chit ¢ ché manh sy phan chia t& bao va do vdy ngin can su ting sd
hrong té bao. Ngoai ra, mot s6 TIA khac nhu ajmalicine va serpentine duoc st dung dé didu
tri rbi loan tuan hoan. Qua trinh chuyén hoa tong hop cac TIA ¢ cdy dira can la mot qué trinh
phtrc tap, trai qua nhidu phan ng voi sy tham gia ciia nhidu enzyme, cac chat didu hoa va
cac chit van chuyén.

Ham lwong vinblastine va vincristine trong cdy dira can hoang dai rat thip. Vi
vay, dinh huéng nghién ciru nhim ting ham lrong alkaloid & cdy dira can dwgc quan tAm
vo1 viee su dung ky thuat hién dai, trong d6 xac dinh va ting cuong biéu hién enzyme chia
khoa | khau nghién ciru rat quan trong. Deacetylvindoline-4-O-acetyltransferase (DAT) la
mot enzyme chia khoa trong chudi chuyén hoa tong hop alkaloid & cdy dira can. Biéu hién
manh gen ma hoa enzyme DAT s& m ting cac san phim chuyén héa thar cdp va ham
lrong vinblastine va vincristine trong dira can dugc nang cao.

Xuat phat tir nhitng 1y do trén chung toi di thuc hién dé tai: “Tach dong va biéu
hién gen ma hoa enzyme deacetylvindoline-4-O-acetyltransferase (DAT) tham gia tong
hop alkaloid tir cdy dira can (Catharanthusroseus (L.) G. Don)”.

2. Muc tiéu dé tai
Phan lap va tach dong dugc gen DAT tir cdy dira can thu thap tai Thai Nguyén.

Thiét ké dugc vector chuyén gen mang gen DAT va biéu hién thanh cong enzyme tai to
hop DAT trén cay thubc Ia.

3. N¢i dung nghién ciru
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Ngi_dung 1: Thu thap cac miu dira can tai Thai Nguyén, phan lap cDNA DAT tir giong
dira can hoa hong tim va giéng dira can hoa trang.

- Thu thap mAu dura can hoa hong tim va hoa trang tai mot sb dia phuong Thai Nguyén;

- Nghién ctru thdng tin vé gen DAT , thiét ké cap mdi nhan gen DAT. Tach chiét RNA téng
s6, tao cDNA va khuéch dai cDNA DAT tir hai mau dira can hoa hong tim va hoa trang;

- Nghién ctru dong hoa cDNA DAT va xac dinh trinh ty gen DAT. So sanh trinh tu cDNA
DAT gira giéng diracan hoa hong tim va hoa trang.

Ngi dung 2: Thiét ké vector chuyén gen mang gen CrDAT phén lap tir cay dira can.

- Tao cu trac vector chira promoter biéu hién trén la, than, ré thuc vat, gen CrDAT va mot
s6 cau trac khac.

- Tao vi khuan Agrobacterium mang vector tai to hgp chira ciu tric gen CrDAT

Ngi dung 3: Nghién ctru biéu hién protein tai to hop rDAT trén cy thudc la

- Lay nhiém Agrobacterium mang vector ti to hop chira cau tr(ic gen CrDAT vao md thudc I;
- Tai sinh cay thudc la chuyén gen;

- Phan tich cac dong cay thuéc la chuyén gen bang PCR, lai Western blot.

Chuwong 1. TONG QUAN TAI LIEU
Pé tai d4 tham khao 3 tai liéu tiéng viét va 59 tai liéu tiéng anh dé téng két cac ndi dung
lién quan dén dé tai.

Dira can [ ngudn gidu alkaloid thudc ching loai terpenoid indole alkaloid (TIA)
duoc tach chiét tir ba gidng, d6 1 roseus c¢d canh hoa mau hong tim, albus c6 canh hoa
mau trang vang va ocellatus ¢6 canh hoa mau tring do. Trong d6 dira can hoa mau hong
tim c6 ham lrong vincristine va vinblastine cao nhit.

Trong cay dura can c6 khoang 130 loai alkaloid, trong d6 vinblastine va vincristine
la hai hop chdt quan trong nhit. Alkaloid c6 nhan indol duoc tim thdy trong tit ca cac bo
phan cta cdy, nhiéu nhit trong 14 va ré. Alkaloid toan phan cé & 14 dira can v6i ham hrong
0,37% - 1,15%, than 0,40%, ré chinh 0,7% - 2,4%, ré phu 0,9% - 3,7%, hoa 0,14% -
0,84%, vo qua 1,14%, hat 0,18%. Trong cac loai alkaloid da duoc chiét tir cay dua can,
ngudi ta dic biét cha ¥ 20 nhom alkaloid c6 hoat tinh chdng ung thu bao gdm vincristine
va vinblastine.

DAT Ia enzyme chia khéa xtc tic cho phan Gng cudi cung trong chudi tong hop
vindoline tir deacetylvindoline & cdy dira can. Trong nghién clru ctia Benoit va cs (1998),
su hoat dong ctia enzyme DAT duogc xac dinh & nhitng co quan khac nhau cua cay dira can.
Enzyme DAT hoat dong cao nhdt & li non, giam xubng 76% & la gid, ¢ thin | 5%, hoa
khoang 11% va & ré khong déng ké. Mdi quan hé gitta hoat dong cta enzyme va su tich liy
protein DAT duoc xéc dinh bang két qua phan tich Western blot.
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Chwrong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU NGHIEN CUU

Hat ctia gidng dira can mau hoa hdéng tim (TN1) va mau hoa tring (TN2) thu thap
tai tinh Thai Nguyén. Gidng thudc 1& Nicotinana tabacum K326 c6 ngudn gdc tir Vién kinh
té k¥ thuat thudc 1, do Phong té bao Thuc vat, Vién Cong nghé Sinh hoc - Vién Han lam
Khoa hoc va Cong nghé Viét Nam cung cap.

Céac chung vi khuan E. Coli (DH5a), chung A. tumefaciens CV58 do Phong Cong
ngh¢ té bao thuc vat, Vién Cong nghé Sinh hoc, Vién Han Iam Khoa hoc va Cong nghé
Viét Nam cung cép.

2.2. HOA CHAT, THIET BI VA PIA PIEM NGHIEN CUU
Héa chit

Hoa chat tinh khiét sir dung trong phan tich sinh hoc phin tir c6 ngudn gdc tir cac
hdng Fermentas, Bio-Neer, Invitrogen, nhu Trizol Reagents, kit Maxima® First Strand
cDNA Synthesis, kit GenJET PCR Purification, kit Plasmid Extraction, tag-polymerase,
buffer PCR, EDTA, Tris, agarose, enzyme gi6éi han nhu BamHI, Notl, Ncol, Hindlll, T4
ligase, khang sinh kanamycine, rifamycine, cefotaxime, carbenicilin va mdt sb hoa chat
khac c6 ngudn gbc tir cac hdng Fermentas, Invitrogen, Sigma, Amersham va mot sd hing
khac.

Thiét bi

May PCR System 9700 (Appied Biosystem, M¥), may dién di Powerpac 300 (Bio-
Rad, M§y), may soi DNA (Mini-transllumminatior, Bio-Rad, My), may chup anh
(Amersham Pharmacia Biotech, Thuy Dién), may Vortex (Mimishaker, IKA, Puc), may
hit chan khdng Speed-Vac 110A (Savant, M¥), may ly tim, may xung dién Gen Plulser,...
cung mot s6 cac thiét bi khac phuc vu cho nghién ctru.

2.3. PHUONG PHAP NGHIEN CcUU

2.3.1. Cac phwong phap sinh hgc phan ti

Phan lap gen CrDAT bang phan tng PCR vé6i cap moi dic hiéu da thiét ké DAT-Ncol-
F/DAT-Notl-R. RNA tong sd dugc tach chiét bang Trizol Reagent Kit. cDNA duoc tong
hop theo quy trinh cta nha san xuat. Tach dong va giai trinh tw gen qua cac budc: i) Tinh
sach san pham PCR, i) Ghép ndi doan gen vao vector tach dong pBT; i) Bién nap
plasmid tai t6 hop vao té bao kha bién E.coli DH5q; iv) Chon dong khuan lac bang colony
PCR; v) Tach chiét plasmid va cit kiém tra bang BamHI; vi) Xac dinh va phan tich trinh tu
nucleotide. Két qua nghién ctru vé cac trinh ty gen, amino acid dwgc xir Iy bang phan mém
BioEdt,
2.3.2. Phwong phap thiét ké vector chuyén gen mang céu tric chira gen CrDAT

Vector chuyén gen mang gen CrDAT duoc thiét ké theo hai budc co ban (1) Thiét ké
ciu trac doc lap mang gen chuyén CrDAT; (2) Gan céu tric chira gen CrDAT vao vector
chuyén gen thyc vat pBI121 (Hinh 2.2).
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Hinh 2.2. So d6 thiét ké vector chuyén gen pBI121-CrDAT

2.3.3. Chuyén céu triic mang gen CrDAT vao cdy thude la: Phuong phap chuyén cu
tric chira gen CrDAT vio cdy thudc la trong moi trudng tai sinh in vitro duoc thuc hién
theo Topping (1998).
2.3.4. Phwong phap phén tich ciy chuyén gen

Xac dinh s c6 mit va sy hop nhit gen chuyén CrDAT vao hé gen t& bao chi ctia cdy
thubc 14 va cdy dira can chuyén gen bing PCR va Sothern blot. Cac cay chuyén gen duong
tinh voi két qua lai Southern duoc sir dung cho phan tich sy biéu hién protein tai to hop
CrDAT bing Western blot. Pinh lrong protein tai to hop rCrDAT dugc tién hanh theo
phwong phép cua Sun va cs (2006).

Chuong 3. KET QUA VA THAO LUAN

3.1. PAC PIEM CUA GEN CrDAT PHAN LAP TU CAY DUA CAN

3.1.1. Két qua tach dong va xac dinh trinh tw nucleotide ciia gen CrDAT
3.1.1.1. Két qud khuéch dai va tach dong cDNA

Dua trén nhitng thong tin vé& trinh tw gen DAT cua cdy dira can di cong bd trén
Ngan hang gen mang mi s6 AF053307, cip mdi PCR DAT-Ncol-F/DATR-NotI-R (c6 trinh
tw nucleotide thé hién & bang 2.1) duogc thiét ké dé nhan ban gen CrDAT tir mRNA, du
kién kich thuéc cDNA duoc khuéch dai [a 1320 bp.

RNA tong sé duoc tach chiét tir 14 cdy dira can hoa hong tim (TN1), dira can hoa
trang (TN2) va cDNA duoc tong hop tir RNA tong sd bang phan Gmg phién mi nguoc.
Phan ung PCR khuéch dai cDNA ciia gen CrDAT véi cip moi da thiét ké DAT-Ncol-
F/DAT-Notl-R. Két qua kiém tra san pham PCR bang dién di trén gel agarose 1% cing voi
thang DNA 1 kb duoc thé hién ¢ hinh 3.1.
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Hinh 3.1. Két qua dién di kiém tra san pham PCR nhan gen CrDAT. A: San pham PCR
nhan gen CrDAT (cDNA) tir hai miu dira can TN1 va TN2. M: thang DNA 1 kb; 1,2: gen
CrDAT (cDNA) khuéch dai tr miu TN1; 3,4: gen CrDAT (cDNA) khuéch dai tr mau
TN2). B: San pham colony-PCR tir 12 dong khuin lac. 1-6: doan gen CrDAT (cDNA)
khuéch dai tr khuan lac coa miu TN2; 7-12: doan gen CrDAT (cDNA) khuéch dai tir
khuan lac cua mau TN1.

Két qua thu duoc & hinh 3.1A cho thdy, miu dira can TN1 va TN2 cho san pham
PCR voi mot bang DNA véi kich thude woc tinh khoang 1,3 kb. Céc bing déu sang, 16 nét
va khong c6 san phim phu. Kich thude nay phi hop theo tinh toén Iy thuyét va twrong tng
voi kich thudc cia doan md hoa cua gen CrDAT ¢ dira can mang md s AF053307 trén
Ngan hang gen. Tuy nhién, dé khing dinh chinh xac san phim PCR thu dwoc ] gen
CrDAT cuia cdy dira can ching t6i da tién hanh tach dong, xac dinh trinh tu nucleotide va
so sanh véi trinh ty gen DAT cua dira can mang ma s6 AF053307 trén Ngan hang gen quic
té.

Sau khi tinh sach, san pham PCR duoc gin truc tiép vao vector tach dong pBT, tao
vector tai t6 hgp pBT-CrDAT va bién nap vao t& bao kha bién E.coli DH5q. Tién hanh
chon dong cac khuan lac mau tring va chon ngiu nhién 12 dong khuan lac tring cho phan
mg colony-PCR V6i cip moi dic hiéu DAT-Ncol-F/DAT-Notl-R. Két qua dién di kiém tra
san pham colony-PCR & hinh 3.1B cho thdy, biang DNA c6 kich thudc khoang 1,3 kb xuat
hién & tat ca cac lan dién di 7, 8, 9, 10, 11, 12 cia cac dong khuan lac chira doan gen
CrDAT tir miu TN1; bang DNA xuit hién & cac lan dién di sb 1, 2, 4, 5 ddi véi cac dong
khuan lac chira doan gen CrDAT tir mau TN2; Kich thudc cta doan DNA tuong (g kich
thudc cua gen DAT ciia cdy dira can theo tinh toan Iy thuyét.

Cac khuin lac mau tring dwong tinh voi phan tng véi colony-PCR dugc st dung
tach chiét plasmid va cac plasmid tai to hop duoc dem giai trinh tir nucleotide.

3.1.1.2. Xdc dinh trinh tw gen CrDAT

Két qua giai trinh ty nucleotide ctia doan cDNA phén lap tir hai miu dira can TN 1
va TN2 déu cho kich thuoc 1320 bp (Hinh 3.2). Phan tich bang BLAST trong NCBI cho
théy trinh ty nucleotide cua doan cDNA phan lAp tir hai mau dira can TN1 va TN2 Ia doan
gen DAT cua cau dira can. Trinh tr gen CrDAT cta hai mau dira can TN1, TN2 thu dugc so
voi trinh ty gen DAT mang ma s6 AF053307 trén Ngan hang gen NCBI cho thiy, doan ma
hoa cua gen CrDAT c6 do twong dong cao. Gen CrDAT phén lp tir hai miu dira can TN1
va TN2 c6 d6 twong dong so voi trinh tw gen DAT mang ma s AF053307 la 99,5% va
99%. Nhu vy co thé két luan rang, gen CrDAT phan lap tr mau dira can TN1 va TN2 da
duoc tach dong thanh cong. Trinh ty nucleoitde cua gen CrDAT phén lap tor hai mau dua
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can TN1, TN2 di duoc ding ky trén Ngan hang Gen qudc té voi ma s6 LN809930 va
LN809931.

3.1.2. So sanh trinh tw nucleotite cia gen CrDAT

Trinh tu nucleotide ctia mau dira can TN1 ¢6 Sy sai khac so véi trinh tyr mang mé sb
AF053307 & 6 vi tri nucleotide (1281, 1282, 1283, 1284, 1286, 1287). Gen CrDAT cua mau
dira can TN2 ¢o su sai khac so véi trinh tr mang mi s6 AF053307 & 7 vi tri nucleotide (482,
493, 500, 503, 505, 519, 566). Trinh tr nucleotide cua gen CrDAT ¢ hai miu dira can TN1
va TN2 khac nhau ¢ 13 nucleotide (Bang 3.1).

Tiép tuc phan tich, so sanh trinh ty amino acid suy dién tir trinh ty nucleotite cua hai
mau dira can TN1, TN2 véi protein mang ma s6 AAC99311 trén Ngan hang Gen (protein
suy dién tir gen CrDAT mang ma sb AF053307), két qua duoc thé hién o hinh 3.3,

Két qua so sanh trinh ty amino acid suy dién cua protein DAT ¢ hai mu dira can
TN1, TN2 va protein DAT mang ma s6 AAC99311 trén Ngan hang Gen (protein suy dién
tr gen CrDAT mang ma s AF053307) (Hinh 3.3) cho thdy protein DAT gdm 439 amino
acid va co do tuong dong cao. So voi protein mang ma sb AAC99311 trén Ngan hang gen
thi trinh ty amino acid suy dién cua mau TN1 c6 do twong dong 99,3 %, cua mau TN2 co
do twong ddng 99,4 %. Trinh ty amino acid suy dién cua hai mau TN1 va TN2 twong dong
la 97,7 %. Tuy nhién, cac trinh ty amnio acid cua protein DAT cuing co sy khac nhau o 10
vi tr1 amino acid (Bang 3.2).

Deacetylvindoline 4-O-acetyltransferase la enzyme thanh vién cta ho transferase
co chirc nang XUc tic & khau cudi cing trong sinh tong hop vindoline. Motif HXXXD c6
thé 12 mot phan trong Vi tri hoat dong cua enzyme nay. Vung transferase cua DAT co 427
amino acid, tr amino acid thir 8 dén 434. Cay dura can gom ba gidng khac nhau, gidng dira
can hoa hong tim, dira can hoa tring va dira can hoa tring do. Marfori va Alejar (1993), da
phan tich su thay d6i ham Iwong alkaloid trong md seo co ngudn gbc tir la, ré va hoa cua
mau dira can hoa hdng tim va miu hoa tring dwa ra nhin xét rang, ham hrong alkaloid phu
thudc vao ngudn gbc md seo tir 14, ré hay hoa va ham lwong alkaloid & md seo co nguon
gdc tir ré cua miu dira can hoa hong tim cao hon & miu hoa tring. Protein DAT cua mau
dua can TN1 va TN2 khac nhau o 10 amino acid trong vung transferase, sy khac nhau nay
co lién quan gi dén tong hop alkaloid va su khac nhau vé ham hrong alkaloid gitra mau hoa
héng tim va miu hoa tring la vin dé can tiép tuc nghién ciu dé Am sang to.

3.2. THIET KE VECTOR CHUYEN GEN MANG GEN CrDAT
3.2.1. Tao vector mang cdu triic chiva gen dich CrDAT
Thu nhdn gen CrDAT tir vector tach dong tai té hop pBT-CrDAT

Gen CrDAT cua cdy dira can mau hoa hong tim di dwoc tich dong trong vector
pBT (pBT-CrDAT) duoc cit bang cip enzyme gioi han 1a Ncol/ Notl. Két qua tao hai phan
doan DNA c6 kich thude khoang 1,3 kb va 2,7 kb. Trong d6 phan doan DNA 1,3 kb chinh
la gen CrDAT céan thu nhan. Hinh 3.4 thé hién san phim DNA tinh sach c6 kich thudc
khoang 1,3 kb twong tng vai kich thude gen CrDAT sau khi cit vector pBT téi t6 hop boi
cdp enzyme gioi han [d Ncol/ Notl . Poan DNA nay duoc ding dé phat trién vector chuyén
gen & céc budc tiép theo.

Tao vector tdi té hop chira cdu triic 355-CrDAT-cmyc-KDEL
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Vector trung gian pRTRA7/3 duoc ding dé cung cap cac thanh phan can thiét cho
viéc biéu hién va kiém tra hoat dong ctia gen dich CrDAT trong t& bao thwc vat nhu:
CaMV35S 1a promotor manh phan lp tir virus gy kham stp lo, co thé khoi dong phién
ma gen chuyén & tit ca cac t& bao va mo trén co thé thyc vat. Vector pRTRA 7/3 con cung
cap trinh ty chudi peptit khang nguyén cmyc dé co thé dé& dang xac dinh sy c6 mit cta san
phim protein dich khi ding khang thé twong tmg bang Western blot hodc ELISA.

Sau khi cit mé vong dugc vector pRTRA7/3 bang sir dung cip enzyme giGi han
Ncol/NotI thu dugc hai phan doan DNA véi kich thude tinh toan khoang 0,9 kb (la doan

2SP va antiABA) va 3,3 kb (kich thudc cua vector pPRTRA7/3), trong d6 phan doan 3,3 kb
chinh 1a ctia pRTRA7/3 da m¢d vong.

Nco | Not I

|

CrDAT

 — CrDAT

pBT —CrDAT

A B

Hinh 3.4. Két qua cat vector tach dong tai to hop pBT-CrDAT véi cip enzyme gi6i han
Ncol va Notl. A: So d6 mo ta cat vector tach dong tai to hgp pBT-CrDAT tao gen CrDAT;
B: Két qua dién di kiém tra san pham cit pBT-CrDAT; M: DNA 1 kb; 1: pBT-CrDAT di
cat; 2: pBT-CrDAT chua cit.

Két qua dién di kiém tra san pham cit ¢ hinh 3.5 dung nhu tinh toan. Phan doan c6
kich thude 3,3 kb duge tinh sach dé thu nhan ciu tric mo vong ctia pRTRA7/3 (Hinh 3.5).

Nco | Not I

| |

2SP, antiABA | | KDEL | poiya

—_— 2SP, antiABA

PRTRA7/3

+1,5kb
+ 1,0 kb

B C

Hinh 3.5. Két qua cit mé vong vector pRTRA7/3. A. So dd cit vector pRTRA7/3 bang
cip enzyme Notl/Ncol. B: Két qua cit pRTRA7/3; M: DNA 1 kb; 1: pRTRA7/3 chua cit;
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2: pRTRA7/3 d3 cat) C- San phiam tinh sach vector pRTRA7/3: M- Thang DNA 1kb; 1-
Vector pRTRA7/3 tinh sach.

Tién hanh phan tng gan gen CrDAT vao vector pRTRA7/3 dd md vong nhd DNA
T4 ligase tao ra ciu tric tai to hop pRTRA7/3 — CrDAT chira ciu tric 35S-CrDAT-cmyc-
KDEL (Hinh 3.6A). Vector pRTRA7/3 — CrDAT duoc bién nap vao té bao kha bién E. coli
DHS50 va chon dong bing phan tng colony — PCR véi cip moi dic hiéu CrDAT-
Ncol/CrDAT-Notl. Két qua dién di kiém tra cho thdy, ca 5 dong khuin lac xudt hién mot
bang DNA dic hiéu khoang 1,3 kb tuong (rng vai kich thude cua gen CrDAT (Hinh 3.6B).
Nhr vdy ca 6 dong vi khuin chon loc déu mang plasmid tai to hop chira gen CrDAT.
Plasmid tai t6 hop pRTRA7/3-DAT duoc sir dung dé thu nhan ciu trac 35S-CrDAT-cmyc-
KDEL phuc vu thiét ké vector chuyén gen thuc vat.

| KDEL | polya
T

pRTRA7/3

1,5kb

CrDAT | | KDEL | polya v

1,0kb

PRTRA7/3-CrDAT
A B
Hinh 3.6. Két qua tao vector tai to hop pRTRA7/3-CrDAT. A: So dd tao vector
pRTRA7/3-CrDAT. B: Két qua dién di kiém tra san pham clony-PCR cac dong khuan lac
chira pRTRA7/3-CrDAT. M: thang DNA 1kb; 1-6: Cac dong khuan lac.

Thu nhdn cdu tric 35S-CrDAT-cmyc-KDEL-polyA, cdt mé vong pBI121 va tao vector
chuyén gen pBI121-CrDAT

Sau khi tao duoc ciu tric gen CrDAT day du cac thanh phan can thiét cho biéu hién
va kiém tra hoat dong cta gen trong vector trung gian pRTRA7/3-CrDAT. St dung enzyme
gi6i han Hindlll xtt Iy vector pRTRA7/3-CrDAT dé thu nhin cau trac 35S-CrDAT-cmyc-
KDEL-polyA.

3.2.2. Tao vector chuyén gen va chon dong A.tumefaciens tdi té hop chiva vector chuyén
gen pBI121-CrDAT

Str dung enzyme giéi han Hindlll m& vong vector chuyén gen pBI121. Gan ciu
tric 35S-CrDAT-cmyc-KDEL-polyA vio vector chuyén gen pBl121 bang DNA T4 ligase
tao vector chuyén gen mang cdu trc chira gen chuyén CrDAT (pBI121-CrDAT) (Hinh
3.7A). San phim tai to hop pBl121-CrDAT duogc bién nap vao t& bao kha bién E.coli
DH5a. Vi khuan sau khi bién nap dugc nudi trén méi truong LB dic bod sung khang sinh
chon loc Km (mg/l).



13

Hind Il Hind 11 Hind 1

| | |

CrDAT | | KDEL | poiya RB [ MCS LB

pRTRA7/3-CrDAT pBl121

m cisp) CrDAT | | KDEL| polyA H LB

pBI121-CrDAT

A B

Hinh 3.7. Két qua tao vector chuyén gen pBI121- CrDAT. A- So dd tao ciu tric vector
chuyén gen pBI121-CrDAT. LB: bo trai cia T-DNA; RB: bd phai ciia T-DNA; nptll: gen
khang Km; 35S: promoter CaMV35S. B- Két qua dién di kiém tra san phim colony-PCR
cac dong khuan lac E.coli DH5a.. M: thang DNA 1 kb; 1-8: két qua dién di san phim
colony-PCR tir 8 dong khuan lac.

Két qua dién di kiém tra san phdm colony - PCR ¢ hinh 3.7B cho thiy 2 dong khuin
lac (lan dién di sb 1,5) &m tinh, khong xudt hién biang ddc hiéu, c6 thé do chira plasmid
pBI121 tu déng vong, khing dwgc Km nhung khong mang cau tr(ic gen CrDAT. Céc dong
duong tinh v6i colony - PCR (lan dién di s6 2, 3, 4, 6, 7, 8) xuét hién bang ddc hiéu khoang
1,3 kb, chira plasmid tai t6 hop mang cdu tric gen CrDAT. Nhirng dong khuin lac duong
tinh dwgc nudi trong LB 16ng bd sung khang sinh chon loc Km dé nhan dong vector tai to
hop.

Chon dong A. tumefaciens tdi t6 hop mang vector chuyén gen pBI121-CrDAT

Plasmid tai t6 hop pBl121-35S-CrDAT-cmyc-KDEL duoc tach chiét, kiém tra va
bién nap vao A. tumefaciens. Cau triic vector chuyén gen pBl121 — CrDAT bao gdm cac
thanh phan chinh duoc thé hién ¢ hinh 3.8A. Cac dong A. tumefaciens tai t6 hop chia
vector chuyén gen pBI121-35S-DAT-cmyc duoc kiém tra bang colony - PCR va két qua
phan tich ngdu nhién 10 dong khuan lac thu duwoc 8 dong dwong tinh véi colony-PCR
(Hinh 3.8B). Céc dong A.tumefaciens tai t hop chira vector chuyén gen pBI121-CrDAT
duogc hru giir va st dung cho cac thi nghiém chuyén gen tiép theo.

123 M45 6 7 8 9 10

RB CrDAT | | KDEL| polyA HLB

pBI1121-CrDAT
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Hinh 3.8. So d6 céu tric vector chuyén gen pBI121-CrDAT va két qua dién di kiém tra san
phim colony-PCR. A: Ciu tric vector chuyén gen pBI121-CrDAT. LB: b trai cua T-
DNA; RB: bo phai cua T-DNA; nptll: gen khang kanamycine; 35S: promoter CaMV35S.
B: Két qua kiém tra san phim colony-PCR cac dong A. tumefaciens chira vector chuyén
gen pBI121-CrDAT.

3.3. Phan tich biéu hién gen CrDAT trén cay thuédc 14 chuyén gen

3.3.1. Bién nap ciu tricc chira gen CrDAT va tao cdy thudc li chuyén gen nho
A.tumefacinens

Cac manh 1 cay thudc 14 gibng K326 c6 kich thudc khoang lem? duogc s dung
lam vat iéu nhan gen. Thi nghiém chuyén gen CrDAT vao thudc 14 duoc trinh bay &
hinh 3.9.

Hinh 3.9. Hinh 4nh md ta qué trinh bién nap, chon loc va ti sinh tao cay thudc 14 chuyén gen.
A: Manh 14 sau khi rira khuan dugc cdy trén méi trudng chon loc; B, C: Tai sinh da choi;
D: Kéo dai choi; E: Tao ré; G: Ra ciy trong bau o diéu Kién nha hrdi.

Sau khi ngdm manh 14 trong dung dich chira khuan A. tumefaciens CV58 tai to
hop mang cdu triic chira gen CrDAT trong 30 phit, thim kho manh 14 va nudi tiép trén méi
truong MS. Sau ba ngdy dong nudi ciy trong tdi trén modi trudng MS, rira khuin bang
khang sinh cefotaxim va dugc chuyén sang moi trudng MS c6 bd sung khang sinh
cefotaxim, Km va BAP 1 mg/l (Hinh 3.9A). Sau 2-3 tuin tr cac manh la xudt hién cac
chdi nhd (Hinh 3.9B,C). Cac chdi nho duogc tich tir cic manh 1 va cdy 1én mbi trudng MS
bd sung khang sinh (Hinh 3.9D), cac chdi duge cdy chuyén sang moi truong MS dé cho ra
& (Hinh 3.9E). Céc cay thudc 14 sau khi ra r& trén méi truong co khang sinh chon loc duoc
chuyén tryc tiép ra bau chira gid thé ra ciy trong nha lréi (Hinh 3.9G). Két qua bién nap
gen va tai sinh cy thudc 14 chuyén gen dugc trinh bay & bang 3.3.
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Bing 3.3. Két qua bién nap céu trac mang gen CrDAT vao cay thudc 1a

Poichirng va Tong s0 SO manh Sominh Sociyra Socdy  Sociy

thi nghiém  ménh 14 laséng 14 cam rétrén  rabau trong
sétsau4  ng tao moi trong
tudn choi treong nha lwéi
chon loc

bCo* 30 0 0 0 0 0
bC1* 30 30 40 25 15 15
Th L;:in 1 82 79 68 55 34 22
nghim Lan 2 90 86 74 61 44 25
i Lan 3 77 70 63 52 35 18
Tong 249 235 205 186 113 65

Ghi ch: BCO*: cac mau thudc 1 khong chuyén gen dugc cdy trén mdi truong tai sinh co
bd sung khang sinh; PC1*: c4c mau thudc la khong chuyén gen duogc cdy trén modi truong
tai sinh khong bo sung khang sinh.

Bang 3.3 cho thdy, sau 3 lin bién nap cdu trac mang gen CrDAT vio cac manh
thuéc 1. Két qua cd 235/ 249 manh la séng sot sau 4 tuan, phat sinh 205 chdi va thu
duoc 186 cdy con in Vitro sdng st trén mdi truong MS ¢o bd sung khang sinh. S6 cay
ra bau dat la 113 cdy va c6 65 cdy trdng tai nha Iwdi co biéu hién xanh t5t, map map.
Trong khi do, & BCO* trong 30 manh la khong co mau nao song sot; con & BC1* thube 14
khong chuyén gen duoc ciy én mdi truong tai sinh khong bd sung khang sinh thu duoc 30
cly sbng, sb cay ra bau dat la 15 cay va dem trong o nha Iudi.

3.3.2. Phan tich sw cé mdt va sw hop nhét cia gen chuyén CrDAT trong hé gen cay
thuéc ld

Xdc dinh s ¢é mdt ciia gen chuyén CrDAT trong hé gen cdy thuoc 1a bang PCR

Céac dong cay thudc 14 chuyén gen TO sau khi trong trong nha hréi dugc 4 tuan thi
tién hanh thu 14 dé thuc hién phan ung PCR kiém tra sy cO mat cia gen chuyén CrDAT.
Thu 14 ctia 19 cay thuéc 14 chuyén gen & thé hé TO co sy sinh truéng va phat trién binh
thuong (Ky higu tir TO-1 dén T0-19) dem tach chiét DNA tong s§ va tién hanh phan tng
PCR véi cip modi dic hiéu CrDATF-Xba/CrDATR-Sac. Két qua dién di kiém tra san phiam
PCR trén gel agarose 1% duoc thé hién & hinh 3.10.

1 2 3456 78 91011 12 13 14 1516 17 18 19 M wt

« 1,5kb
<+« 1,0kb

Hinh 3.10. Két qua dién di san phdm PCR xac dinh sy c6 mit ctia gen CrDAT trong cac
cay thubc 14 chuyén gen va ddi chimg. Tir 1 dén 19: cac dong cay thudc 14 chuyén gen; M:
thang DNA 1 kb; wt: cay thuéc 14 khong chuyén gen.
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Hinh 3.10 cho thdy, trong 19 dong cay thudc 14 chuyén gen thi c6 12 dong cay thudc
la Chuyén gen duong tinh voi phan tmg PCR 1a cac dong T0-1, TO-2, TO-4, T0-5, TO-6, TO-
8, T0-12, T0-13, T0-15, T0-16, T0-17, TO-19 (cac dong ¢ lan dién disd 1, 2, 4, 5, 6, 8, 12,
13, 15, 16, 17, 19); con 7 dong T0-3, T07, T0-9, T0-10, TO-11, TO-14, TO-18 (cac dong &
lan dién di s6 3, 7, 9, 10, 11, 14, 18) khong xuét hién biang DNA. Bing dién di san phim
PCR thu duoc c6 kich thudc khoang 1,3 kb phu hop véi kich thuoc cua gen chuyén
CrDAT. Nhu vdy budc dau co thé nhan xét rang, cdu tric mang gen chuyén CrDAT da
duoc chuyén vao cay thubc 14 gidng K326 va tao duoc cac dong ciy thube 14 chuyén gen
TO.

Xc dinh sw hop nhdt ciia gen chuyén CrDAT vao hé gen cdy thuoc la bang Southern blot

Pé khang dinh gen chuyén CrDAT dd dwgc hop nhat vao hé gen cay thudc 1a, DNA
cta 9 cdy thudc Ia chuyén gen (TO-1, TO-2, TO-4, TO-5, T0O-6, TO-8, T0-12, T0-13, T0-15)
cho két qua PCR duong tinh dwoc lya chon ngiu nhién dé su dung phan tich béng
Southern blot. Str dung emzyme gi6i han Sacl cit DNA tong sé cia 9 dong cdy thubc 1a
chuyén gen va két qua phan tich Southern blot duoc thé hién & hinh 3.11.

Hinh 3.11. Két qua phan tich Southern blot cac dong thubc 14 chuyén gen CrDAT. M:
Marker 1kbplus, (+) Plasmid pBI121- CrDAT cit boi Sacl, 1-15: cac cay chuyén gen TO
(1: T0-1;2:T0-2;4:T0-4;5:T0-5;6:T0-6; 8:T0-8; 12:T0-12; 13:T0-13; 15:
T0-15), WT: cy dbi ching khong chuyén gen.

Hinh 3.11 cho thdy, tit ca 9 dong thubc 14 chuyén gen cho két qua lai Southern (TO-
1, TO-2, TO-4, TO-5, TO-6, TO-8, T0-12, T0-13, T0-15), trong d6 hai dong TO-5 va TO-15
cho 2 biang DNA (2 ban copy), bay dong con lai déu c6 mdt bang DNA & céc kich thude
khac nhau. Bay dong thubc 14 chuyén gen (TO-1, TO-2, T0-4, T0-6, T0-8, T0-12, T0-13)
cho két qua lai Southern c6 mdt ban copy duoc st dung phan tich Western blot.

3.3.3 Phdn tich sw biéu hi¢n protein CrDAT tdi to hop trén cdy thuéc ld chuyén gen

Protein tong sd ciia 7 dong thudce 1& chuyén gen TO-1, TO-2, T0-4, T0-6, TO-8, TO-
12, T0-13 xuét hién 1 bang DNA tir két qua lai Southern dwgc phan tich dién di SDS-
PAGE va chuyén cic phin doan protein Ién mang nitrocellulose va thuc hién phan Gng lai
Western. Protein CrDAT tai to hop trong miu protein chiét tir cac cy thudc 14 chuyén gen
duoc phit hién nhd phian Ung hién mau bang co chit TMB (3,3 5,5-
Tetramethylbenziding). Két qua phan tich sy biéu hién protein tii t6 hgp CrDAT & 7 dong
cay thudc 1a chuyén gen TO-1, TO-2, TO-4, T0-6, TO-8, T0-12, T0-13 c6 phan tng duwong
tinh voi lai Southern béng Western blot duoc thé hién ¢ hinh 3.12.
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Kba M (+) TO1 T02 T0O4 TO6 TO8 TO-12 TO-13 WT
130

100/
7000

S5 51.0 kDa

40

35

Hinh 3.12. Két qua phan tich Western blot cac dong cdy thudc Ia chuyén gen CrDAT. M:
thang protein chuén ; (+) ddi chirmmg duong; TO-1, TO-2, TO-4, TO-6, TO-8, T0O-12, TO-13:
c4c cay chuyén gen; WT: cay d6i chimg khong chuyén gen.

Hinh 3.12 cho thdy, trén mang lai nitrocellulose xudt hién bing mau & vi tri kich
thude khoang 51 kDa & cac dong cay thude la chuyén gen TO-1, TO-2, TO-4, T0-6, TO-8,
TO-12, T0-13, con cay thudc 14 khong chuyén gen (WT) khong xuat hién bang protein. Két
qua cho thdy, 7 dong cdy thudc la chuyén gen déu co protein tai to hop mang dudi c-myc
nén xay ra phan (mg tao mau cta enzyme trén khang thé v6i co chat. Lan chay dién di
protein ctia cdy thudc 14 khong chuyén gen do khong c6 protein gin dudi c-myc nén khdng
xdy ra phan ng tao mau. Nhu vay c6 thé thdy gen CrDAT dd dwoc biéu hién va protein tai
t6 hop CrDAT duoc tong hop & cac dong cdy thude 14 Nicotinana tabacum K326.

Két qua phan tich PCR, Southern blot vA Western blot cac dong cay thudc 4
chuyén gen CrDAT ¢ thé hé TO da chimg minh gen chuyén CrDAT d4 hop nht vio hé
gen cua cdy thuc 14 dugc chuyén gen va gen chuyén CrDAT hoat dong phién mi va dich
mi cho két qua biéu hién protein tai to hop CrDAT.

3.4. Thao luin két qua thiét ké va danh gia hoat déng cuia vector chuyén gen pB1121-
CrDAT

Vector pBI121-CrDAT duoc thiét ké chira cdu tric 35S-CrDAT-cmyc-KDEL-
polyA, gen nptll khdng Km va mot sé thanh phan khac. Tap hop céac thanh phin trong cu
trlc nim gitta bo trai (Left Border-LB) va bo phai (Righ Border-RB) ciia vector thiét ké
bao dam cho gen dich hoat dong va d& dang sang loc thé tai t6 hop duoc goi la cdu triic gen
chuyén hoan chinh (cassettle). Promoter 35S, mdt promoter manh duogc phan lp tir virus
gy bénh kham 1a sup lo (Cauliflower Mosaic Virus - CaMV). CaMV35S la promoter manh
c6 thé khoi dong phien ma cho gen trong tit ca cac loai md bao thuc vat & cic giai doan
sinh truéng va phat trién. Trong nghién ctru nay, khi thiét ké vector chuyén gen pBI121,
promoter CaMV35S di dugc st dung hudng dén viec khoi dong phién mi ciia gen chuyén
CrDAT nham ting cudng Sinh tong hop vindoline & cdy dira can. Mot s nghién ciru gin
day vé chuyén gen & thuc vt da st dung promoter CaMV35S trong cau tric vector chuyén
gen di thu duoc két qua biéu hién gen chuyén kha quan thong qua phan tich Western blot
va ELISA. Promoter CaMV35S trong vector chuyén gen pCB301-GmEXP1 da ting cuong
su biéu hién ctia gen chuyén GMEXP1 trén cdy thubc 1 chuyén gen duoc xic nhan bang
két qua phan tich Real-time RT-PCR va Western blot (Lo va cs, 2015). Sy biéu hién manh
cia gen md héa nhan t6 phién md GmMDREB2 trong vector pBl121-GmDREB2 chira
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promoter CaMV35S duoc minh ching biang két qua biéu hién protein tai to hop
GmDREB2 va tac dong ting cuong tong hop proline ¢ ciy chuyén gen trong diéu kién giy
han nhan tao (Tan va cs, 2015). Theo huéng tao ciy chuyén gen khang virus theo co ché
RNAi, Lo Thi Mai Thu va cs (2016) di sir dung promoter CaMV35S trong vector chuyén
gen mang cdu tric RNAi [pK7GW-CPi (SMV-BYMV)]. Két qua phan tich cac cdy thubc
4 chuyén gen bang Real-time RT-PCR di ching minh sy diéu khién phién mi cua
CaMV35S  dbi voi céu trac RNAQ Ké thira két qua cla cac nghién ctru trudc, vector
chuyén gen pBI121-CrDAT chira promoter CaMV35S duoc thiét ké trong muc dich biéu
hién manh gen CrDAT phan lap tir cdy dua can s& dugc chirng minh trong c&c thi nghiém
chuyén gen ¢ cay thudc 1 va ciy dira can.

Cau tric 35S-CrDAT-cmyc chira doan peptide cmyc di dwogc sir dung lam khang
nguyén cho phan tmg Western blot dé phat hién protein tii to hop trong ciy chuyén gen.
Mot s6 cap khang nguyén da duogc thiét ké dé su dung cho myc dich chon cay bién d6i gen,
nhung duoi cmyc da duoc coi la mot Iya chon c6 hi€u qua va kinh té cho nhidu nghién cliru
hién tai. Trong két qua nghién ctru cia chung t6i, sy biéu hién protein tai to hop dwoc phat
hién trong cdy thuéc & md hinh nhd cau tric cmyc trong lai Western blot va hiéu qua st
dung vector PBI121-CrDAT da duoc thir nghiém va danh gia trén cdy md hinh i nén tang
co ban cho viéc sir dung vector chuyén gen chira gen CrDAT dé bién nap vao ciy dira can.

Khi kiém tra hoat dong cta gen CrDAT trén thudc la chuyén gen. Két qua nghién
clru cia Magnotta VA cs (2006,2007), cho thdy hoat dong cua CrDAT & cdy thudc 1
chuyén gen it hon 10 Iin so véi enzyme dwoc tim thdy trong chiét xut 1 cay dira can. Mot
nghién ciru theo hudng sir dung promoter DAT dé danh gia hoat dong ctia gen CrDAT voi
viéc st dung cac promotor DAT khac nhau (pDAT 812, pDAT 2.3, pDAT 2.3/DAT va
pCAMBIA1305.1) thdng qua My nhiém A. tumefaciens LB4404 vao li ciy thudc 1 dé
kiém tra hiéu qua hoat dong cua gen CrDAT lam co s& Iwa chon promoter diéu khién gen
CrDAT biéu hién manh, két qua cho thiy ving promotor DAT duoc xac dinh | ¢6 cam
ung véi anh sdng. Nhan xét nay ciing dugc chung minh béng thuc nghi€ém réng su biéu
hién gen CrDAT lién quan dén sy cam Gng anh sang cua promoter. Nghién clru cla
Magnotta va cs (2007) dd chimg minh gen CrDAT duogc biéu hién & hé thong & dudi su
diéu khién ctia promotor 35S. Nghién ctru ctia ching t6i, promoter 35S duoc sir dung diéu
khién hoat dong ctia gen CrDAT trén cdy thudc |4 K326 cho két qua biéu hién protein tai to
hop CrDAT véi kich khude khoang 51,5 kDa va duoc kiém tra bang Western blot. Tir cac
két qua trén di cung cdp thong tin rd rang vé hoat dong cta gen CrDAT lién quan dén céc
nhan t5 phién mé trans va yéu td cis ctia promoter trong vai tro biéu hién protein CrDAT &
md hodc t& bao cu thé ¢ thue vat. Tuy nhién, yéu t6 cis va nhan td trans c6 vai tro cu thé
nhur thé ndo voi sy biu hién ctia gen CrDAT trong thuc vét chuyén gen can tiép dugc phan
tich lam sang to.

Ciu tric 35S-CrDAT-cmyc dd dwoc chuyén thanh cong vao md thubc 14 N.
tabacum K326 nhd A. tumefaciens, tao cay thudc 1 chuyén gen. Su c6 mit va hop nhat
cia gen chuyén CrDAT vao hé gen ciia cdy thudc 1a duoc chuyén gen duoc kiém tra bang
PCR va Southern blot. Protein ti t6 hop CrDAT co trong hrong phan tir khoang 51 kDa
duoc biéu hién & 7 dong thudc 1 chuyén gen. Két qua bién nap va danh gia hoat dong cua
cau tric 35S-CrDAT-cmyc & cdy thubc 1 chuyén gen 1 co so cho viéc diéu khién biéu
hién manh gen CrDAT trong cdy dira can, tao dong dira can chuyén gen c6 ham hrong
vincristine va vinblastine dugc cai thién.
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KET LUAN VA PE NGHI
1. Két luan

1.1. Gen CrDAT phan lap tr cay dura can da duogc tach dong phan tir va xac dinh trinh tu
nucleotide. Gen CrDAT (cDNA) ¢6 kich thude 1320 bp, ma hoa cho 439 amino acid.

1.2. Vector chuyén gen thuc vat pBI121-CrDAT da duoc thiét ké va chuyén vao hé gen cua
cdy thudc & va cay dira can chuyén gen da biéu hién duoc protein tai t6 hop CrDAT c6
kich thudc khoang 51 kDa.

2. Pé nghi

Tiép tuc chuyén gen DAT vio cdy dira can va phan tich cdy dira can chuyén gen
nhim tao ra nhitng cdy & thé hé T2,T3 c¢6 ham hrong alkaloid cao.



