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1. Tinh cap thiét cua dé tai

Cay ca chua (Lycopersicon esculentum Mill) 1a cay trong duoc nhap noi vao
nudc ta hon 100 nam truée. Hién nay, bang con dudng nhap ndi giong, ching ta con
thu thap dugc mot tap doan gen khoang 1000 mau giong ca chua khac nhau tap trung
0 cac Vién Nghién citu, cdc truong Dai hoc, cdc tinh. Nudc ta do diéu kién thoi tiét
néng 4m, mua nhiéu 13 nhitng diéu kién thuan lgi cho nhiéu loai bénh phét sinh gay
hai cho Ca Chua ca trong di€u kién vudon wom va ngoai dong rudng. Cac loai bénh
hai nay khong chi anh huéng 1én nang suat ma con anh hudng nghiém trong lén chat
lugng qua, giam kha ning thuong phdm. Vi thé hang nam nhiing ngudi san xuat ca
chua da phai sir dung mot lugng thusec BVTV rat 16n dé bao vé nang suét va chat lu-
ong qua cua minh, 1am 6 nhiém moi trudng. Nhiing giong ca chua cé kha nang khéang
dugc nhiéu loai bénh khac nhau s€ gidp rat nhiéu cho nganh san xut ca chua néi
chung, day 1a van dé c6 y nghia I6n trong nong nghiép.

Chuyén gen 1a mot cong cu hiéu qua bd sung cho chon tao giong truyén

thong va cé thé gilp cho viéc md rong cac ngudn gen c6 1oi sang cdc giong khac.

Cong nghé chuyén gen ciing cung cdp loi thé trong viéc chuyén mot gen don

hoac tham chi cac gen soO luong, tranh dugc nhitng khé khan ma phuong phép
chon tao giong truyén théng phai duong dau.

Cho dén nay céc nha khoa hoc da chuyén thanh cong mot s6 gen vao ca chua
nhdm tao ra nhitng giong ca chua cé nang suét va chat lugng cao. Céc vector da d-
woc cét, stra chita ¢6 tiém nang to 16n ti€p tuc bd sung cho phuong phéap chuyén gen
qua Agrobacterium. Frary va Earle (1996).

Chinh vi vay chiing toi thuc hién dé tai: “Nghién citu chuyén gen khdang bénh ndm
vao mot s6° giong ca chua thong qua vi khudn Agrobacterium tumefaciens”
2 Muc tiéu cua dé tai

Xac dinh cac moi truong nudi cdy, tai sinh cay, thi€t 1ap hé thong bién nap cac
gen thong qua vi khuin Agrobacterium tumefaciens nham thu nhan cic cay tai sinh
mang cdc gen chuyén & mot s6 giong ca chua.
3 Noéi dung cua dé tai
Noi dung nghién ctu
Noi dung 1: X4c dinh cdc moi trudng nuoi cdy in vitro thu cay ca chua tai sinh dé
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phuc vu cho chuyén nap gen.

1.1. Ki€ém tra tinh trang sach bénh ctia cdc vat liéu ctia ca chua truée khi dua vao nuoi
cdly mo in vitro bang ky thuat ELISA tai Viét Nam.

1.2. Xac dinh cac moi truong nuodi cdy tao mo seo toi uu tir cic mau cay khac nhau (la
mam, try 14 mam va 14 that con non) cia mot s6 dong, giong ca chua thi nghiém.

1.3. Nghién cttu mot s6 yéu t6 cho kha nang cao nhat tai sinh cay in vitro tir cic mau
cdly khac nhau (14 mam, tru 14 mam va la that con non) ciia mot s6 dong, giong ca
chua. Pay la nhitng nghién cttu lam co s& cho nhitng thanh cong cua bién nap gen
ti€p theo.

Noi dung 2: Nghién cttu chuyén gen khiang nim Glucanase- Osmotin vao giéng ca
chua Balan, H18 va dong dai L.pennelli.

Noi dung 3: Nghién citu chuyén gen Defencin khdng ndm vao ca chua H18 va dong
dai L.pennelli.

Noi dung 4: Nghién ctu chuyén gen Chitinase vao ca chua P375 va giong Phdp lun.

4 Y nghia khoa hoc va thuc tién ciia ludn dn:

- Pa xdc dinh dugc cdc diéu kién va qui trinh téi sinh cay ca chua in vitro ing dung
cho chuyén nap gen va cac muc tiéu nghién ctu khac.

- Pa gbp phan xac dinh dugc hiéu qua st dung 2 vector dip hitu ich (Vector mang gen
Chitinas-Glucanas va vector mang gen Glucanase- Osmotin) trong chuyén nap gen vao
mot sO gidng ca chua nghién ctu.

- Day la nhiing tai liéu c6 ham lugng khoa hoc t6t vé cong nghé nudi cdy in vitro,
chuyén nap gen & ca chua. Ching c6 gia tri tham khéo trong nghién cttu cong nghé
sinh hoc nong nghiép ting dung va trong cong tic giang day & cic truong dai hoc.

5 Nhiing dong gép mai cua ludn dn

5.1. Luan 4n da xdc dinh dugc cdc moi trudng nuodi cdy nhiam thu nhan cay ca chua tai
sinh d6i v6i cac giong P 375, H18, Ba lan va giong Phap lun, dac biét doi véi cac loai
ca chua dai L. pennelli

5.2. Lan du tién & Viét nam da thuc hién thanh cong cac quy trinh chuyén gen khéng
nam Chitinas-Glucanas va Glucanase-Osmotin thong qua vi khudn Agrobacterrium
tumefaciens vao mot s6 dong, giéng ca chua nhu P375 va H18 dé tao giong khang
nim.

5.3. ba tao duoc mot s6 dong ca chua khang ndim mang gen khang nam nhu Defensin
(giong H18), Chitinase (giong P375), Glucanase (giong Balan). Su c¢6 mat cua gen
chuyén da duoc kiém tra bang cdc phuong phap dinh tinh (sinh hoc) va phan ttr.
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6 Doi tuong va pham vi nghién ciiu.
6.1. Doi tugng nghién ciu:
-Pé tai da sir dung 2 chung vi khuén :
+Chung vi khuan Agrobacterium tumerfaciens EHA 105
+ Chung vi khuan Agrobacterium tumerfaciens LBA4404
-Cac giong ca chua: +Ba lan, Phap lun, P375 , H18 va dong ca chua dai L. Pennelli
6.2. Pham vi nghién cttu:
- Nghién cttu dua ra cac moi truong tao callus va tai sinh cay c6 hiéu qua phuc vu cho
thi nghiém chuyén nap gen.
- Thuc hién céc qui trinh chuyén nap gen nhim thu duoc cdc cay ca chua tdi sinh mang
gen chuyén va thidm dinh su ¢6 mat ctia ching bang phuong phép chi thi phan ti.
6.3. Dia diém nghién cttu: Phong thi nghiém ctia Phong Bénh Hoc Phan Tt — Vién Di
Truyén Nong nghiép — Tir Liém Ha Noi va Trai Thuc nghiém ctia Vién Di truyén Nong
nghiép — Van Giang — Hung Yén
Thoi gian nghién cttu: 2004-2008
7. B6 cuc cua luan an

Noi dung chinh cia luan 4n dugc thé hién trong 129 trang, gébm 4 trang md dau,
35 trang téng quan, 11 trang vat liéu, ndi dung va phuong phap nghién ciu, 77 trang
két qua nghién ctu va thao luan, 2 trang két luan va dé nghi, tai liéu tham khao vdéi 30
tai liéu ti€éng Viét, 85 tai liéu tiéng Anh. Két qua nghién ciu ¢6 19 bang, 11 biéu do, 43
hinh va cac hinh anh thi nghiém. Phan phu luc bao gébm céac bang, két qua phan tich xtr

1y s0 liéu.

CHUGNG 1
TONG QUAN TAI LIEU

Trén co s& téng hop phan tich ching t6i nhan thay rang:

Cong tac tao, chon giong cay ca chua & nudc ta da luén duge quan tam chu
trong boi y nghia kinh t€ cua loai cay nay. Cac giong ca chua chu yéu dugc chon
tao theo phuong phép truyén thong l1a nhap noi va lai tao.

Chuyén gen 1a mot cong cu b sung cho chon tao giong truyén thong va ¢
thé gitp cho viéc md rong cdc ngudn gen cé 1oi sang cac giong khic. Mic du cé

nhiing thanh cong trong chuyén gen vao ca chua, c¢6 nhiéu két qua va nhiéu nghién
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cttu rat phic tap nhiéu cong doan nhung hau hét cic quy trinh tir nudi cdy mo dén
chuyén gen déu rat cong kénh, ning né va chua dé cap dén cac dang hoang dai, d6
la mot nguodn gen vo cuing phong phd cho cong tic chon tao giong ca chua.

C6 rat nhiéu céc phuong phdp chuyén gen khac nhau: chuyén gien truc ti€p
va gian ti€p. Trong cdc phuong phap chuyén gen trén thi chuyén gen thong qua vi
khuan Agrobacterium 1a phuong phédp t6i uu hon ca va thudng dugc st dung nhat 1a
doi v6i cay hai 1a mam.

Dé thuc hién thanh cong cdc nghién ctu chuyén gen thi mot trong nhiing
khau quan trong nhat 1a tai sinh cay trong in vitro, hé s6 tai sinh cang cao thi hiéu
qua chuyén gen cang 16n, dong nghia véi hé s6 cay chuyén gen thu duoc cang cao.

Mot s6 cay trong va san phdm nong nghiép bién déi gen da va dang duogc
nhap vao nudc ta qua con dudng chinh thiic hoac khong chinh thic. Pang ton tai
mot thuc trang 12 viéc xdc dinh va ddnh gid cay trong bién déi gen chi duoc thuc
hién v6i nhitng cay chuyén gen duoc tao ra & Viét Nam, do chinh nhiing co quan da
tao ra ching, con ngudn cay trong va san phadm bién ddi gen nhap noi thi vin dang
& ngoai vong kiém sodt.

CHUONG 2
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Cdc giong, dong ca chua duoc s dung:

- Balan, Phdp lun: Céc giong dugc trong trong san xudt tir 1au.

- P375, H18: Nhap ndi tir Dai loan

- Dong ca chua dai L.pennelli (ddng nay cé chita gen bat duc duc TBC) dugc
cung cap tit AVRDC (bai loan), v6i muc dich nghién ctru lam vat liéu tao giong wu thé
lai .

Kiém tra do nhiém bénh virus cua giong ching toi sit dung hat giéng tir céc
nguon khac nhau : T Vién Di truyén Nong nghiép, trung tam AVRDC va mot s6 duoc
lay tir cac tram gidng.

- Hai Virus duoc nghién citu trong thi nghiém nay 1a 2 loai virdt lan truyén qua
hat.

+ Virus gy ra bénh kham trén ca chua (Tomato Mosaic Virus - ToMV). Dugc
miéu ta boi Broadbent, (1976).



+ Virus gdy bénh kham thuéc 1a (Tobacco Mosaic virus - TMV). Pugc miéu ta
bbi Samuel. G., (1934). Ca hai déu thudc nhém Tobamovirus.
- Cac loai khang thé dic hiéu (IgG) va cac khang thé c6 gan enzyme cta 2 virut ToMV
va TMV duoc cung cap tt Haing Bio-RAD, Phap.
Chiing vi khudn va Vector mang gen khdng ndm:

- Chung vi khuian Agrobacterium tumefaciens EHA105 c6 chita plasmid
pCAMBIA 1300 GLU-AP (Osmotin), mang 2 gen khang nam: Glucanase-Osmotin,
Chitinase va gen khing Hygomicine (hpt). Gen hpt c6 promoter 35S, con gen
Glucanase-Osmotin ¢6 promoter A9, ca 2 promoter nay déu hoat dong rat manh &
genome thuc vat,

- Chang vi khuin Agrobacterium tumefaciens LBA4404, c6 chita vector
pBI121 mang gen khiang nam: Defensin va gen khang Kanamicin (nptll). Gen nptll
c6 promoter Nos, con gen Defensin c6 promoter CaMV35S, ca 2 promoter nay déu
hoat dong rat manh & genome thuc vat.

2.2. Noi dung nghién ciru:
Noi dung 1: Xac dinh cac moi truong nuoi cay in vitro thu cay ca chua tai sinh
phuc vu cho chuyén nap gen
a. Ung dung ky thudt DAS-ELISA dé kiém tra tinh hinh nhiém bénh virus ciia hat
ca chua trudc khi dua vao nuéi cdy In vitro
b. Noi dung phuc vu cho nhitng nghién citu tai sinh cay ca chua in vitro
1. Nghién cttu cong thic khir tring mau
2. Nghién cttu kha nang phat sinh mo seo (callus) ctia cac co quan khac nhau
3. Nghién ctru kha nang phat sinh choéi clia cac co quan khac nhau
4. Nghién cttu kha nang nhan choéi ctia cac co quan khac nhau
5. Tao cay hoan chinh.
Néi dung 2: Nghién ctru chuyén gen Glucanase-Osmotin vao giong ca chua Balan,
H18 va dong dai L. pennelli
1. Xay dung quy trinh chuyén gen Glucanase-Osmotin vao cdy ci chua thong qua
ching vi khuén va Vector mang gen khiang nam:
- Chang vi khuén Agrobacterium tumefaciens EHA105 c6 chida plasmid
pCAMBIA 1300 GLU-AP (Osmotin), mang 2 gen khang nam: Glucanase-Osmotin va gen
khiang Hygomicine (hpt). Gen hpt c6 promoter 35S, con gen Glucanase-Osmotin cé

promoter A9, ca 2 promoter nay déu hoat dong rat manh & genome thuc vat.



vi

2. Déanh gid hiéu suit chuyén gen va kiém tra su c6 mit tam thoi clia gen chuyén.

3. Thu duogc cay ca chua c6 gen Glucanase-Osmotin.

Noi dung 3 :Nghién citu chuyén gen Defencin khdng ndm vao ca chua HIS8 va
Licopersicon pennelli

1. Nghién cttu qud trinh chuyén gen Defensin vao cay ca chua thong qua ching vi

khudn va Vector mang gen khdng ndm sau:

- Chung vi khuan Agrobacterium tumefaciens LBA4404, c6 chita vector pBI121
mang gen khidng nam: Defensin va gen khang Kanamycin (nptll). Gen nptll c6
promoter Nos, con gen Defensin ¢6 promoter CaMV'35S, ca 2 promoter nay déu hoat
dong rat manh & genome thuc vat.

2. Déanh gid hiéu suit chuyén gen va kiém tra su c6 mit tam thoi clia gen chuyén.

3. Thu duogc cay ca chua c6 gen Defensin

Noi dung 4: Nghién citu chuyén gen Chitinase vao ca chua giong P 375 Va Phdp
lun

1. Xay dung quy trinh chuyén gen Chitinase vao cay ca chua thong qua vi khuin
va vector sau:

- Ching vi khuin Agrobacterium tumefaciens EHA105 c6 chda plasmid
pCAMBIA 1300 CHI-GLU, mang gen khiang nam: Chitinase va gen khang
Hygomicine (hpt). Gen hpt c6 promoter 35S, con gen Chitinase c6 promoter A9, ca 2
promoter nay déu hoat dong rat manh & genome thuc vat,

2. Danh gid hiéu suat chuyén gen va kiém tra su c6 mat tam thdi ctia gen chuyén.
3. Thu dugc cay ca chua c6 gen Chitinase.
2.3. Cac phuong phap nghién ctiu

- Phuong phdp DAS-ELISA (Double Antibody SADNwich-Enzyme Linked
Immuno Sorbent Assay) (Clark va Adams 1977) 1a mot k§ thuat mién dich lién két
Enzyme dang cip cha dang duoc sir dung rong rai nhit dé phat hién céc tdc nhan
gay bénh thuc vat.

Phuong phap DAS-ELISA: gébm 5 budc thuc hién (phu luc I).

2.3.1. Chuan bi mau cho phép thir ELISA

- Hat thu thap tir cdc nguén khac nhau. Méi ngudn thu thap duoc phan 16/giong (12
000 hat/16), m6i mau 1ay 4000 hat va nghién trong dung dich dém P.B.S.-T + P.V.P

- Khang thé dic hiéu va khdng thé c6 gin enzyme duoc pha lodng trong dung
dich P.B.S.-T + 2% P.V.P. theo ty 1& cho san cua hang.

- Chat hién mau: hoa 1 vién /5 ml dung dich dém Substrat.
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2.3.2. Phuong phap nuoi cay mo

Dua vao cac tai liéu tham khao cia Murashige ADN Skoog (MS-1962) céc tai
liéu tham khao cua Peres L. va cs. 2002, Sung H. Park (2003), Moghaieb R. va cs.
(2004) va N. Gorinnova va cs. (2005).
2.3.2.1. Khit trung mdu

- Hat ca chua cho vao 6ng dong 30 ml c6n ethanol 70% dé khtr tring bé mit
trong
1 phit. Sau d6 hat dugc xtr 1y v6i dung dich Hypoclorit calcium 10% cho thém 2
giot Tween 20 v6i 3 thoi gian khac nhau: 10, 15 va 20 phit, mau duoc rira lai 4 1an
v6i nudGe cat 2 1an trong vong 30 phut roi hat duoc gieo 1én moi truong gieo hat pH
5,7, chiing dugc dat trong diéu kién t° = 25°C £ 2, 4nh sdng tu nhién.
2.3.2.2. Nghién citu khd nang tao mo seo (callus)

MOoi thi nghiém ding 150 chéi (50 chéix3 14n nhac lai). Sau khi hat ca chua
dugc gieo trong dia petri, ching ndy mam va khi cay duogc 10-12 ngay thi cac 14
mam, 14 that va tru 14 mam duoc cat nho va dua vao nuodi cdy trong moi trudng tao
mo seo. Cac miu cay dugc dat trong diéu kién t° = 25 £ 2°C, dé tir 7-10 ngay trong
t01, sau d6 dua ra anh sang tu nhién. Két qua dugc ghi lai sau 4 tuan nuoi cay.
2.3.2.3. Nghién citu khd ndng tao choi, nhdan choi va tao cdy hoan chinh

Cac mau tao callus dugc tdch va cdy chuyén sang moi trudng tao chéi. sau 4-5
tudn cdc chéi duoc tdch va chuyén sang moi trudng nhan chéi, sau dé chiing dugc
chuyén sang moi trudng tao cay hoan chinh.
2.3.2.4. Phuong phdp thong ké: Ching toi theo doi hé s6 nhan choi trung binh/
mau clia cdc bo phan tru 14 mam, 14 that va 14 mam cua 5 giéng va do léch chuin
cta trung binh 3 14n nhéc lai cling dugc tinh todn theo chuong trinh IRRISTAT 4.0.
2.3.3. Phuong phap thi nghiém chuyén gen Chuyén gen gidn tiép qua
Agrobacterium tumefaciens. (dua theo quy trinh cia Swapan K. Datta va cs. 1997, cua
Sung H. Park 2003 Pravda S. va cs. (2005) va N. Gorinova (2005).

Kiém tra su cé mdt tam thoi ctuia gen chuyén

Str dung k¥ thuat PCR véi cac moi dac trung.

C4c moéi dic trung (chuyén gen Glucanase)

C4c moi diac trung (chuyén gen Defensin)

HPT5 5°-CTGCCTGAAACCGAACTGC-3’
HPT3 5’-CTTCTGCGGGCGATTTGTG- 3’

NPTS5":
5’CCGCCGATGACGCGGGACAAGCC-3’
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NPT3": 5°-
GGTCCGCCACACCCAGCCGGCCA-3’

GL.F: 5’-GGGGCTCAATCGATAGGTGGT-3’
GL.R: 5’-GCCGACAGTGGTCCCAAAGAT-3’

Def.F: 5’- AGTCGAGTGAGATGAATAAA-3’
Def.R: 5'-CTCTTTATTCATCTCACTCGACT-3";

APF: 5’- ATGGGCAACTTGAGATCTTCT-3’
AP.R: 5’-GCCGACAGTGGTCCCAAAGAT-3’

Cac mdi dic trung (chuyén gen Chitinase)

CHLF: 5’-ATGGGGAAGAATAGGATGATG-3’
CHIR: 5’-GCCGACAGTGGTCCCAAAGAT-3’

CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1 Mot so két qua nghién citu quy trinh tai sinh cay ca chua phuc vu cho cong
tac chuyén gen
3.1.1 Ung dung ky thuat DAS-ELISA dé kiém tra tinh hinh nhiém bénh virus clia
ca chua truée khi dua vao nudi cay In vitro

M4u hat dugc thu thap tir cdc ngudn khac nhau: San xudt tir cac tram giong cung cap
cho ngudi trong rau & Tay Tuu, cho budi, vi vay ching toi da kiém tra tinh trang sic
khoé trudc khi dua vao nuoi cdy. Hat duoc thu thap tir tdp doan ca chua cua Vién Di
truyén Nong nghiép mic du da dugc kiém soat trong cdc khau san xudt va thu hi,
song van qua kiém tra ELISA. Két qua cho thay hat ca chua & thi trudng tu do ¢6
mat cua virit ToMV va TMV, nhu vay hai bénh nay c6 mat trong qua trinh san xuét
ca chua. C6 thé viéc loai bd cdc cay bi nhiém bénh hodc cic cay duoc nghi 1a nhiém
bénh trong qud trinh sdn xuat con chua that triét dé, nén trong qud trinh thu hoach
qua dé 14y hat c6 thé ¢6 nhiing so xuét nén thu ca nhiing qua cta ciy da bi bénh.
Con hat ca chua dugc thu tir tap doan ca chua cua Vién Di truyén Nong nghiép, va
dong ca chua dai L.pennelli dugc cung cap tit AVRDC (Pai loan) da dugc kiém
soat chat ché trong qua trinh san xuat va thu hai, vi vay khong thay c6 mat cta 2
bénh virit nay, vi vay nhiing rui ro vé viéc thu qua c6 mang mam bénh da dugc loai
trir. Qua két qua nghién ctu cho thiay do chinh xac va do nhay ctia phép thir DAS-
ELISA that ddng tin cAdy. C4ac miu sach bénh nay da dugc sir dung dé dwa vao cédc
thi nghiém bién nap gen.
3.1.2. Mot s6 két qua Nghién citu quy trinh tdi sinh cdy ca chua phuc vu cho

A 2, A
cong tdc chuyén gen
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Dé thuc hién thanh cong cdc nghién cttu chuyén gen thi mot trong nhitng khau
quan trong nhat 1a tdi sinh cay in vitro, hé s6 tai sinh cang cao thi hiéu qua chuyén
gen cang 16n, dong nghia véi hé s6 cay chuyén gen thu dugc cang cao. Ching toi da
nghién cttu 4 giong ca chua thuong mai va loai ca chua dai L.pennelli (dong mang
gen bat duc duc TBC) cho cac muc dich lai tao sau nay, nham tao ra cic dong giong
c6 kha nang tai sinh cao, bat duc duc t€ bao chat (TBC) can thiét cho cong tac chon,
tao giong ca chua lai. Nhiing mau tru 14 mam, 14 that va 14 mam da dugc st dung
trong thi nghiém nay.
3.1.2.1. Lua chon phuong phap khir tring mau

Sau khi khtr tring hat duoc chuyén vio moi trudng gieo hat, mdi binh dat 10-12
hat. Sau d6 c4c binh duoc dé trong phong nuoi cay, véi 4nh séng tu nhién. Sau khoang 7
ngay hau nhu cdc hat déu ndy mam. Sau 12 ngay ké tlr ngay gieo hat, quan st cdy moc
va phét trién trén moi trudng. Tinh ty 1& cdy moc va phat trién t6t trén moi trudng va tinh
sO cay nhiém, ciy da chét hoac khong moc. Nhiing cay phét trién t6t 1a nhitng cay ¢6 14
xanh, 1é phét trién tot.

Qua két qua nghién citu cho thiy: Ddi véi khir traing bang Hypochlorit calcium
10% +Tween 20 cho thdy c6 su ty 1é thuan giira viéc gia tang thoi gian khir tring
vGi ty 1€ mau song. V6i thoi gian 10 phit, ty 1é mau song chi€ém 70,3%, véi thoi
gian 15 phiit ty 1& mau s6ng dat cao nhit 90%. Tuy nhién néu tang thoi gian 1én qua
ngudng cho phép - 15 phiit thi s6 lugng mau chét tang 1én cao (24%%) lam giam ty
1é mau song (73,3%). Vi vay chiing t6i da lua chon ch€ do khir tring hat bang véi
Hypochlorit calcium 10% +Tween 20 vé6i thoi gian 15 phit 1a phuong phap khir
trung toi vu va dugc str dung cho céc thi nghiém ti€p theo.
3.1.2.2. Panh gia kha nang tao moé seo (callus) cna cac giong véi cac nong do va
t6 hop khac nhau cua cac chat diéu hoa sinh trudng
3.1.2.2.1. DPdnh gid khd ndng tao callus cia cdc giong vdi cdc nong do va to hop
khdc nhau cua Kinetin+IAA (NAA)

Sau khi hat ndy mam in vitro dugc 10-12 ngay, céc 14 mam (Cotyledon) va tru
14 mam (hypocotyl) dugc thu thap 1am mau cay, tit ca dugc cit nhod véi kich thude
0,1-0,3 cm trong diéu kién khtr tring r6i dua vao nuoi cdy trong moi trudng tao mo
seo (hinh 2). C4c mau cay dugc dat trong budng t6i tir 7 - 10 ngay, véi nhiét do t° =
25°C + 2, sau d6 ching dugc dua ra 4nh sdng tu nhién. Sau 4 tuin cic mo seo da phat

trién rat nhanh, cdc két qua dugc ghi lai. Tir két nghién ctiu cho thdy sau 4 tudn nuoi



cay trén moi trudong MS véi t6 hop K+IAA (NAA), tat ca cdc giong (dong) déu c6
kha nang tao callus, tuy nhién ty 1& tao callus clia cac giong khac nhau la khac nhau
va cac bo phan khac nhau trén cay ca chua ciling cho céac két qua khac nhau. Dong ca
chua dai L. Pennelli va giong ca chua thuong mai P375 cho ty 1é tao callus cao nhat,
con giong Phap lun cho ty 1¢ thap nhat. Tuy nhién ching cé chung mot quy luat:

C6 2 loai mo seo dugc tai sinh: (1) 0 cong thuc K1 va K2 mo seo c6 mau vang
tring xanh, ¢4 c4u tric dang khoi cAu nhd, tuong doi chac (compact) va kho, ¢6 kha
nang ti sinh cay sau nhiéu lan cdy chuyén. (2) khi nong do Kinetin ting cao 1am
xuat hién nhiéu ch6i mau trdng nga nau cau triic x6p, mém va tao ra nhiéu cum choi
bat thuong kho c¢6 kha nang sinh phoi lam giam ty 1& choi hitu hiéu, d6 1a cac callus
c6 chit luong khong tot [hinh 4 (2-3)].

Nhin chung, ty 1& tao callus trung binh & ca 5 giéng vdi nhitng t6 hgp khac
nhau cta Kinetin va IAA (NAA) khong cao lam, chi dat 68,7%; 60,3% va 77,3%
tuong tng véi mau la tru 14 mam, 14 that va 1a mam.
3.1.2.2.2. DPdnh gid khd ndng tao callus cia cdc giong véi cdc nong do va to hop
khdc nhau cua Zeatin+IAA (NAA)

Qua két qua nghién cttu cho thay su tao thanh callus & t6 hop vé6i Zeatin ciing
c6 cling mot quy luat nhu véi t6 hop Kinetin, nghia 1a cdc giong khdc nhau cho céc
ty 1€ tao callus khac nhau, Dong L. pennelli cho ty 1é tao callus cao nhit tuong tng
78,2%; 65,9% va 88,0%. Dic biét & t6 hop niy ngoai cdu tric ¢6 kha ning sinh
phoi nhu dd miéu ta & trén, c6 nhiéu mau phan ting phat sinh ré truc tié€p. Ciing & t6
hop nay, quan sat thay c6 hién tuong phan tng tai sinh cay truc ti€p tir mép la.

Nhin t6ng quét: ty 1é tao callus trung binh & ca 5 giéng véi nhitng t6 hop khdc
nhau ctia Zeatin vd IAA (NAA) thap hon so vdi t6 hgp véi Kinetin chi dat 66,2%;
55,4% va 76,4% tuong Gng véi mau la tru 14 mam, 14 that va 1a mam.
3.1.2.2.3. Pdnh gid khd ndng tao callus cia cdc giong véi cdc nong do va to hop
khdc nhau ciia BA (benzyladenin) + IAA (NAA)

O 6 hop hop nay ching t6i st dung nong do ctia BA tir 0,5 -2,0 mg/I.

Pay 12 t6 hop cho ty 1¢ tao callus cao nhat va callus c6 chat lugng t6t nhat, kha
nang tdi sinh cao nhat trong 3 t6 hop. Khi néng do BA tang lén dén ngudng 1 mg/l két
hop véi 0,1 mg/l NAA, tit ca cdc giong déu cho ty 1€ tao callus cao nhit Trung binh
dat 77,8%; 68,0% va 87,9 (bang 5) & moi truong nuoi cdy MS (1962) + 1 mg/l BA +
0.1 mg/l NAA + 3% sucrose +7 mg/l agar. Pay 1a moi truong dugc st dung cho cac
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nghién ctu ti€p theo.
3.1.2.3. Panh gia kha nang tao chdi cia cac giong véi cac nong do va to hop
khac nhau cia cac chat diéu hoa sinh truéng

Trong nudi cdy moé giai doan tdi sinh choi viéc két hop gilta ty 1€
Cytokinin/Auxin duoc st dung rong rai va trong nhiéu trudng hop né to ra khong
thé thay thé trong nuoi cdy in vitro vé tac dung kich thich tao ch6i manh ciling nhu
nhan nhanh choi.
3.1.2.3.1. Pdnh gid khd ndng tdi sinh chéi cia cdc giong véi cdc nong do va to
hop khdc nhau cua Kinetin+IAA (NAA)

Nhin tong quat cho thdy ty I¢ tao chéi & cdc moi trudng c6 céc t6 hop khac nhau
cua Kinetin v6i IAA va NAA thdp, cu thé ty I¢ tao chdi trén cdc moi trudng véi cic to
hop cua Kinetin trung binh chi dat dat 37,2% (14 mam); 19,3% (tru 14 mam) va
13,6 % (14 that). Két qua tot nhat khi nuoi cdy mo seo trén moi truong K3: MS (1962)
+ 2mg/l Kinetin + 0,1mg/1 IAA. O cong thiic véi Kinetin mam chéi min, chic.
3.1.2.3.2. Pdnh gid khd nang tdi sinh choi ciia cdc giong vdi cdc nong do va to
hop khdc nhau cua BA +IAA (NAA)

Biét rang khi st dung BA & nong do cao mau bi thiy tinh héa nhiéu, giam ty 1é
choi hitu hiéu vi vay ching toi da sit dung ngudng nong do BA trong khoang 1-2 mg/I.

Tir két qua nghién ciu cho thdy ty 1é tao choi cao nhét 1a cdc mo seo tir 14
mAam Vdi trung binh téng 13 44,9%, tru 14 mam 1a 22,3%, va thap nhat 1a mAu 14 that
Vol trung
binh tong 1a 16,9%. Két qua tot nhét dat dugc khi nuodi cdy mo seo trén moi trudng
B4: [MS(1962)+ 2mg/l BA+0,1mg/l IAA]. Dong dai L.pennelli cho ty 1é tao choi
cao nhat, con giong H18 cho ty 1é tao choi thap nhat. Mam choi khoé, to hoi x0p.
Quan sét thdy c6 hién tuong phdt trién cay truc ti€p trén moi trudng BA, cdc chdi
nho va yéu hon so véi cac cay con trén moitruong véi Zeatin.
3.1.2.3.3. Pdnh gid khd nang tdi sinh choi ciia cdc giong vdi cdc nong do va to
hop khdc nhau cua Zeanin +IAA (NAA)

Trong cong thitc nay chiing toi sir dung Zeatin véi nong do tir 1-2 mg/I.

Tu cac két qua nghién ctiu cho thay: Ty 1é tao choéi tir mo seo (14 mam,tru 14
mam va 14 that) cia 5 giong cho két qua cao nhat dat duoc khi nuodi cdy mo seo trén
moi truong Z3: (MS (1962) + 2mg/l zeatin + 0,1mg/l IAA]. Dong dai L.pennelli cho ty
1é tao choi cao nhit: 81,6% (1a mam); 40,8% (tru 14 mam), va 30,9% (d6i vdi 14 that).
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Giong s6 2 cho ty 1é tao choéi thap nhat: 58,9% (14 mam); 27,8% (tru 14 mam), va
17,7% (14 that).

Ngoai kha nang cho ty 1é tao chéi cao, con cho thdy mam choi cé tiém niang
nhan chéi 16n, cac mam chdi phat trién khoé va doi khi phat trién truc tiép thanh
cay con rat khoé manh
3.1.2.3.4. Danh gia kha nang nhan choi cua 5 giong khac nhau véi cac nong do
va t6 hop khac nhau cuia cac chat diéu hoa sinh truéng

Sau khi tdi sinh chéi, viéc nhan nhanh chéi vo ciing quan trong, vi toc do nhan
giong phu thuoc vao hé s6 nhan choi. Chinh vi vay tim ra moi truong t6i uu cho khau
nhan nhanh choi la hét stc can thiét. Choi cua 5 giong ca chua c¢6 kich thude 3-5 mm
dugc tach ra va dua vao cac moi truong nhan choi. Cac két qua duoc trinh bay & cac
bang 3.

a. Anh huéng ciia cdc nong do va té hop khdc nhau ciia Kinetin véi IAA, NAA
lén qud trinh nhdn chai clia cdc giong

Biét rang khi tang nong do Kinetin s& thu duoc hé s6 nhan chdi cao hon, vi vay
trong thi nghiém nay ching t6i da st dung Kinetin v6i nong do tir 0,5-5,0 mg/1.

Qua két qua nghién cttu cho thady ngudng t6i uu cho ty 1& tai sinh chdi cua 5
giong tham gia thi nghiém dat dén khi nong d¢ Kinetin & 2 mg/l. & ngudng tdi uu nay
2K két hop vé6i 0,1 mg/l IAA cho hé s6 nhan cao nhit véi tat ca 5 giong & ca 3 loai
mau cay. Trung binh tng clia ca 5 giong khi nuodi cdy ¢ moi trudng nay dat: hé s
3,5 (14 mam); 3,6 (tru 14 mam); 3,0 (14 that). Dong dai L.pennelli cho ty 1& nhan choi
cao nhat trung binh dat 3,9 (tru 14 mam); 3,6 (14 mam) va 3,2 (14 that). & t6 hop véi
Kinetin choi xanh, dai.

b. Anh hudng ciia cdc nong do va t6 hop khdc nhau ciia BA véi (IAA, NAA) lén
qud trinh nhdn choi ctua cdc giong

Biét rang khi stt dung BA 6 néng do cao giam ty 1& chéi hitu hiéu vi vay ching
toi da st dung ngudng nong do BA trong khoang 0,3 -2,5 mg/l. Pong thoi két hop
mot luong nhd TAA va NAA. Nong do tang 1én dén 0,5 B +0,5 TAA, cho thay hé so
nhan choi tang 1én rd rét twong ung & ba loai mau cay la 4,1; 3,6 va 3,8. tiép tuc
tang BA 1én 1,0 mg/l cho ty 1& hinh thanh chéi cao hon. Tuy nhién & nong do nay
cung v6i do 4m trong phong nuodi cay da xuat hién hién tuong thuy tinh héa. Dong
ca chua dai L.pennelli van cho kha nang nhan chéi cao nhat tuong ting & ca ba bo
phan mau cay: 4,6; 4,1 va 4,2. (bang 10 va hinh 13). Véi cong thiic B4: 0,5 BA +
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0,5 IAA hé s6 nhan chéi dat 4,1; 3,6 va 3,8 cao hon so véi t6 hop véi Kinetin (3,6;

3,0 va 3,5).

c. Anh huéng ciia cdc néng dé va té hop khdc nhau ciia Zeatin véi IAA, NAA lén

qud trinh nhdn choi cua cdc giong

0 cong thiic t6 hop véi Zeatin, chiing t6i st dung néng do tir 0,5-4 mg/1.

Bang 3.1: Két qua nghién citu sy anh huéng cua cac nong do va té hop

khac nhau cua Zeatin véi IAA va NAA Ién qua trinh nhan choi

Dong/ Giong

Cong thiic (mg/l)

MS (1962) + T6 hop

Hé s6 nhan (so choi trung binh X)

Tru la mam (X)

La that (X)

La mam (X)

Z+IAA (NAA)
Z1:057Z+0,51AA 2,4 2,1 3,7
P 72:1,0Z + 0,5 NAA 2,0 1,8 2,6
375 73:2,07Z +0,11AA 4.5 3,6 42
7Z4:207Z+1,024-D 1,9 1,5 1,8
75:2,57 +0,5 NAA 1,7 1,9 2,3
76:407Z+0,5TAA 2,1 2,3 2,1
Trung binh (X) 2,3 2,1 2,2
Z1:057Z+0,51AA 2,3 1,9 2,1
HIS8 72:1,0Z + 0,5 NAA 2,0 1,9 2,3
73:2,07Z +0,11AA 42 3,5 4,1
74:207Z+1,024-D 2,0 1,8 1,9
75:257+0,5 NAA 2,1 1,7 2,0
76:407Z+0,51AA 1,8 1,5 1,9
Trung binh (X) 2,2 1.8 2,0
7Z1: 057 +0,51AA 2,2 2,1 3,7
Balan 72:1,0Z + 0,5 NAA 2,5 1,8 2,6
73:2,0Z +0,11AA 4,6 3,7 4,3
74:207Z+1,024-D 1,9 1,5 1,8
75:257 + 0,5 NAA 2,1 1,9 2,3
76:4,07Z+0,51AA 2,2 2,0 2,1
Trung binh (X) 2,3 2.0 2,1
Z1:057Z+0,51AA 2,5 2,1 3,6
Phéap lun 72:1,0Z + 0,5 NAA 2,2 1,8 2,69
73:2,07Z +0,11AA 4.4 3,5 42
74:207Z+1,024-D 2,0 1,6 1,9
75:2,57 + 0,5 NAA 2,3 2,2 2,2
76:407Z+0,51AA 2,1 2,0 2,2
Trung binh (X) 2,3 19 2,1
Z1:057Z+0,51AA 3,6 2,7 3,6
L. pennelli 72:1,0Z + 0,5 NAA 3,8 2,8 3,5
73:2,07Z +0,11AA 5,6 4,1 4,9
74:207Z+1,024-D 2,7 2,5 2,8
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75:257 +0,5 NAA 3,0 2,8 3,1
76:4,07Z + 0,5 TAA 2,6 2.4 2,5
Trung binh (X) 2,7 2,2 2,5
Trung binh tong E X 2,4 2,0 22
TB (X) 73:2,07Z + 0,11AA 47 3,7 43

Qua két qua bang 3.1 cho thay: Kha nang nhan choi tang 1én cung véi viéc
tang nong do Zeatin dén ngudng 2,0 mg/l + 0,1 TAA, & ngudng nay hé s6 nhan cua
mau la tru 14 mam tang hon hai 1an dat (4,5) con v6i mau la 14 that hé s6 nhan tang
lén 1,5 1an tuong Gng (3,6) con mau la 14 mam hé s6 nhan tang 1én xap xi 1,2 lan
(4,2) va & ngudng nong do nay (2 Z + 0,1 TAA) hé s6 nhan cua tat ca cac giong véi
gia tri trung binh trong ca 5 giong dat 4,7 (tru 14 mam); 3,7 (1a that) va 4,3 (14 mam)
cao nhat so vdi t6 hop Kinetin va BA, ciing & cong thic nay cdc chdi rat khoé, map
va to ra c6 suc song cao.
3.1.2.5. Tao cay hoan chinh

Chiing t6i str dung 2 t6 hgp chat kich thich sinh trudng 1a NAA va TAA két
hop véi mot s6 Cytokinin (Kinetin, Zeatin va BA)
3.1.2.5.1. Nghién citu su dnh huong cvia cdc to hop khdc nhau cua chdt kich
thich sinh truong NAA lén qud trinh tao ré va cdy hoan chinh in vitro
Chiing t0i da str dung nong do NAA tir 0,1- 1,0 mg/I.

Qua két qua nghién cttu cho thay: Kha nang tao cay hoan chinh cao nhat khi
nong do NAA dat 0,5 mg/l ¢6 két hop véi 0,02 Z. Trung binh cua 5 giong dat 92,4
(tru 14 mam); 85,4 (1a that) va 88,3 (1a mam). Ty 1é cao nhat van la dong dai L.
Pennelli tuong tng 97,6; 88,1 va 94,7. Trong nhém ca chua thuong mai c6 giong so
Balan cho ty 1¢ tao ciy hoan chinh cao nhat tuong ung 97,6; 88,1 va 94,7. Nhin
chung cac cac cay hoan chinh c6 bo ré thu dugc dai song khong to khoé, quan sat
thay bi den & goc.
3.1.2.5.2. Két qud nghién citu sw dnh hudng cia cdc té hop khdc nhau ciia chdt
kich thich sinh truong IAA vdi lén qud trinh tao ré va cdy hoan chinh

Trong nghién cttu nay ching toi st dung TAA nong do tr 0,2-1,5 mg/l.

Bang 3.2: Két qua nghién citu su Anh huéng ctia cac noéng do va té6 hop khac nhau
cua chat kich thich sinh truong IAA két hop v6i mot so Cytokinin (Kinetin,

Zeatin va BA) 1én qua trinh tao cay hoan chinh

Dong/ Cong thitc (mg/1) Ty lé tao cay hoan chinh (%)

Giong MS(1962)+ T6 hop IAA Tru ld mam (X) La thdt (X) Ld mam (X)

P 0,2IAA+25K 83,7 55,0 71,6

375 0,5 TAA + 0,1BA 86,8 65,0 78,3
0,5IAA+0,05K 84,8 71,6 83,3
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1TAA+20K 93,3 80,0 86,6
1,5TAA +0,02Z 83,3 76,6 85
Trung binh (X) 84,6 69,6 81,0
0,2IAA+25K 82,1 54,6 72,9
H18 0,51AA +0,1BA 85,7 76,1 83,1
0,5TIAA +0,05K 85,6 73,6 82,9
1TAA+2,0K 90,4 80,0 89,6
1,5TAA+0,027Z 84,3 76,6 82,4
Trung binh (X) 85,6 72,2 82,2
02IAA+25K 85,4 78,0 76,7
Ba lan 0,5TAA +0,1BA 88.9 85,,0 87,3
0,5TIAA +0,05K 87,8 83,5 86,3
1TAA+20K 95,3 88,4 94,4
1,5TAA+0,027Z 85,3 79,3 85,2
Trung binh (X) 88,5 82,8 86,0
02IAA+25K 84,5 58,1 77,8
Phap lun 0,5 IAA +0,1BA 89,6 83,4 86,6
0,5IAA +0,05K 88,9 83,8 87,2
1TAA+2,0K 94,7 86,6 93,6
1,5TAA+0,027Z 87,9 82,5 85.3
Trung binh (X) 89,1 78,9 86,1
02T1AA+25K 86,7 77,2 84,2
L. pennell 0,51IAA +0,1BA 94,9 88.9 89,9
0,5IAA +0,05K 93,6 89,7 91,6
1TAA+2,0K 98,3 90,5 97,8
1,51IAA+0,02Z 84,4 84,6 86,1
Trung binh (X) 91,6 86,2 89,9
Trung binh tong E X 88,2 77,9 85,0
TB (X) IAA+2,0K 94,4 85,1 92,4

Nhan xét: Qua cdc két qua thu duoc & bang 3.2 chiing t6i nhan thdy rang anh
hudng cta nong do TAA trong giai doan tao cay hoan chinh in vitro & ca chua cao
hon so véi khi sit dung NAA. Véi cong thic ¢6 nong do 1mg/l IAA + 2mg/l Kinetin
cho ré khoé, dai va tring, biéu hién ré ¢ chat lugng nhat va cay khoé. Thoi gian tao
ré ciing s6m hon so véi céc cong thitc vé6i t6 hop cia NAA (2,5 tudn so véi 3 tuan).
3.2. Nhirng két qua ban dau vé chuyén gen khang nam Glucanase vao 3 giong
(dong) ca chua

Muc dich nghién ctu la thu duoc cic dong ca chua mang gen khang nam
Glucanase-Osmotin can thiét cho cong tac chon tao giong ca chua khang bénh nam.
(c6 thé thu dugc dong bat duc duc TBC). Chiing t6i quan tam nhiéu dén su phan tng
cuia céc kiéu gen clia cdc giong (dong) véi thoi gian déng nuoi cdy va cdc nong do vi
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khuén trong qué trinh bién nap. Ciing nhu quan sat 4&nh hudng ctia cc loai khang sinh
st dung lén hiéu qua bién nap. Cdc méau duoc dung trong chuyén gen 1a 14 mam (LM)
va tru 1 mam (TLM).

3.2.1. Qud trinh bién nap gen khdng ndm Glucanase (Dua theo quy trinh cta
Swapan K. Datta va cs. 1997, cia Sung Park va cs, 2003 va N. Gorinova (2005).

Cdc mau tru 14 mam va 14 mam sau khi két thic tién nuoi cay, ching duoc
gay nhing vét thuong mdi tao diéu kién cho su ti€p xic cta vi khuén. dit cdc miu
cdy vao dung dich vi khudn va moi trudng MS1 10ng trong dia petri v6i 3 ndng do
khéc nhau (1:10; 1:15 va 1:20), lac nhe khoang 5-7 phiit dé 1am ting kha ning tié€p
xtic cta t€ bao cht va vi khudn. Sau khi cdc miu 14 duoc 1am kho bang gidy tham
whatman (qu4 trinh nay nham loai b bét vi khudn bdm qué nhiéu trén bé mat clia
mau, ¢ ché su tdi sinh clia mau) réi chuyén ching sang moi trudng c6 chia 250
mg/l Acetosiringone dé dong nudi cdy. Qud trinh déng nuoi cdy duy tri & nhiét do
25°C +1, trong toi vé6i 3 thoi gian khac nhau: 36 ti€ng 48 ti€ng va 60 tiéng.

Cac mau doi chiing cling duoc ti€n hanh dong thoi cac budc loai trir cong doan
lay nhiém va nuoi chung véi vi khuén.

Bén canh cac mau bién nap ching toi cling ti€n hanh thi nghiém déi chiing véi
cac mau la khong bién nap trén moi trudng tao callus va tao choi.

3.2.2. Nghién ciru khda nding tdi sinh ciia cdc mau cdy trén moi truong cé chita khdng
sinh
a. Tao mo seo va tdi sinh choi

Sau khi nuoi chung, miu bién nap dugc chuyén sang moi trudng chon loc MS1
c6 bo sung dong thoi 2 loai khang sinh: Cefotaxime (250 mg/l) va Hygromicin (50
mg/l). Sau ba tuan dugc nuoi cdy trong toi, nhitng callus c6 kha nang song sot trén
moi truong chon loc duoc tiép tuc chon loc it nhat 3 vong trén moi truong chon loc
MSI1 véi cac khang sinh tuong tng, véi thoi gian chi€u sang 15/24 gid nhiét do nuoi
1a 25°C + 2°C.

b. Anh huéng ciia khdng sinh lén khd ndng tdi sinh

Céc thi nghiém bién nap vé6i gen Glucanase-Osmotin sit dung ching vi khuan
EHA105 c6 chia plasmid pCAMBIA 1300 GLU-AP, mang 2 gen khang nim
Glucanase-Osmotin va gen danh dau chon loc khang Hygomicyne (hpt). Gen hpt c6
promoter 35S, con gen Glucanase-Osmotin c6 promoter A9, sau 3-4 tuan nuoi cay
trén moi trudng tai sinh chdi tinh khang véi khang sinh Hygromycin dugc bat dau
biéu hién. Chung t6i da tién hanh kiém tra va ddnh gi4 cdc mau bién nap va quan sat
thay:
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Nhing két qua thi nghiém cho thdy su giam déng ké kha nang tai sinh choi
ctia cac giong sau khi dugc bién nap va nuodi cdy trén moi truong chon loc ¢6 chia
khang sinh Vi khuin Agrobacterium du thira tén dong trong moi trudng nudi cdy c6
chita cdc gen gay doc vir cling tc ch€ su sinh trudng va phat trién ctia t€ bao, tham
chi lam chét t€ bao.

c. Anh hudng ciia nong do vi khudn va thoi gian dong nuéi cdy lén khd ndng tdi
sinh

Trong qua trinh bién nap gen Glucanase vao giong ca chua Balan, H18 va dong
L. Pennelli néng do vi khuan & dang huyén phit duoc hoa loang véi 3 ty 1é khac nhau,
tuong ung 1:10; 1:15; 1:20. Theo doi cac thi nghiém cho thay khi st dung nong do t€
bao vi khuén 1:15 (tuong duong nong do vi khuan do & bude séng 600 nm véi OD =
0,3) cho thay day 1a nong do vi khuan thich hop nhat va da cho hiéu qua bién nap cao
nhat (bang 3)

Quan sat cac chdi tai sinh trén moi trudong c¢6 chia khang sinh Hygromycin cho
thay:

- Doi voi giong Balan: Nhiéu callus khong c6 kha nang téi sinh va chét. Ty 1é
tdi sinh chéi sau khi bién nap khong cao (bang 3). Cdc chdi song sét phat trién
khoé, dep 14 c6 mau xanh.

- Dot vai giong HIS: Callus khoé, nhung chét nhiéu. Giong nay cho ty 1€ tai
sinh choi sau khi bién nap khong cao (bang 15), choi khong khoé dep, cac 1a bi
chay dau.

- Dong L.pennelli. sau khi bién nap ty 1é tai sinh dat rat thap (bang 3) cac
callus bi bach tang, khong hinh thanh cac choi hoan chinh
3.2.3. Pdnh gid hiéu qud bién nap

Sau 3-4 lan cdy chuyén nhitng cay nao séng sét trén moi trudng c6 chita
khang sinh da duoc thong ké dé danh gid hiéu qua bién nap. Két qua ddnh gid hiéu
qua bién nap dugc trinh bay & bang 3.3.

Bang 3.3. Hiéu qua bién nap gen véi cac nong dé vi khuan va thoi gian xir ly

khac nhau & ca chua Balan, H18 va dong L. Pennelli.

Dong/ CT S6 mi S6 mau tai sinh sau Tong | Tylé | Téng | Hiéu
) X 0 mau . . . .. .. .
Giong (Nong thi dong nuoi cay (choi) tai choi suat
i i .
Mau do . 36 48 60 tai sinh | tai sinh | chuyén
2 nghiém | 5 % . L
chuyen) | VK) tiéng | tiéng | tiéng sinh (%) | songsot | (%)
Giong Balan
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Tru 14 1: 10 228 1 1 - 2 0,88 1 0,44

mam 1: 15 264 2 7 1 10 3,79 6 2,27
1: 20 288 1 2 2 6 2,08 1 0,34

Lamam | 1: 10 282 1 3 1 5 1,77 3 1,04
1: 15 291 3 11 2 16 5,50 12 4,12
1: 20 276 1 3 2 6 2,17 3 1,09

Téng 1638 8 27 8 44 26

Giong H18

Tru 14 1: 10 267 1 1 - 2 0,75 0 0,0

mam 1: 15 291 1 6 2 9 3,09 5 1,72
1: 20 279 2 3 0 5 1,79 3 1,08

Lamam | 1: 10 282 2 2 1 5 1,77 4 1,42
1: 15 276 2 9 1 12 4,35 11 3,98
1: 20 285 2 3 1 6 2,10 6 2,10

Tong 1635 10 24 5 41 25

Dong L. pennelli

Tru 14 1: 10 279 0 1 0 1 0,36 | Cac callus sau khi

mam 1: 15 291 2 4 0 6 2,06 | cdly chuyén nhiéu
1: 20 285 0 2 1 3 1,05 | lan bi nhat dan va

Lda mam | 1: 10 294 1 1 0 2 0,68 | cdc choi khong cé
1: 15 282 2 5 1 8 2,84 | kha nang phat
1: 20 285 2 3 0 5 trién thanh cay

Téng 1522 8 17 3 28 hoan chinh.

Qua s06 liéu bang 3.3 cho thay két qua chuyén gen vao 2 giong ca chua Balan,
H18 va dong dai L. Pennelli hiéu suat chuyén phu thudc vao su phan tng cua timng
giong doi v6i nong do va chang vi khuan ciing nhu céc loai khang sinh stt dung.
Tuy nhién ching c6 chung mot quy luat 13 hiéu qua bién nap dat cao nhat: (1) O
mau 12 14 mam sau d6 dé€n mAu 1a tru 14 mam, (2) V6i néng do vi khuan 1:15 (tuong
duong OD ¢y, = 0,3), (3) V6i thoi gian dong nuoi cay trong 48 tiéng. Giong Balan
cho hiéu qua bién nap cao nhat twong tng: 14 mam dat 4,12% va tru 14 mam dat
2,27%. Céc choi phét trién khoé trén moi trudng chon loc. Dac biét cdc mau callus
ctia dong L. Pennelli cho thdy phan tng cua kiéu gen dong L. Pennelli rdt manh véi
cac khang sinh st dung (Cefotaxime va Hygromycin) ciing nhu ching vi khuén
EHA 105 chita plasmid pCAMBIA 1300 va hiéu qua bién nap cta L. Pennelli duoc
coi bang khong.

11 cay ca chua chuyén gen dugc nuoi cdy trong moi trudng chon loc va phan
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lap sau khi chuyén ra moi trudng tao cay hoan chinh (MS 91962) + 2 mg/l K +
Img/l IAA) chira 50 mg/l Hygromycin va 250 mg/l Cefotaxime va dugc danh so thi
tu tr (CGH181- CGH184) va (CGBL5- CGBL11).
3.2.4. Kiém tra su c6 mdt tam thoi ciia cdc gen chuyén

11 cay ca chua chuyén gen dugc nudi cay trong moi trudong chon loc va sau do
1 cay bi nhiém va chi con lai 10 cay d6 la (CGgH182- CGgH184) va (CGgBL5-
CGgBL11).Trong thi nghiém nay ching to6i st dung k§ thuat PCR (Polymerase
Chain Reaction) véi cac cap moi dac hiéu. Ky thuat PCR 1a mot ky thuat phan tich
di truyén hién dai dugc st dung rong rai trong di truyén phan tr va mang lai hiéu
qua cao.
Kiém tra sw c6é mdt tam thoi ciia gen hpt

Truéc khi kiém tra gen khang nam, ching t6i thuc hién kiém tra su cO mat
tam thoi clia gen hpt, chiing t6i da st dung phuong phdp PCR dé kiém tra su c¢6 mat
tam thoi clia gen khang khang sinh Apt, sit dung Marker chudn 1 kb. Cap moéi dic
hiéu khuéch dai doan gen /pt duoc su dung la:
HPT5: 5’-CTGCCTGAAACCGAACTGC-3’
HPT3: 5’-CTTCTGCGGGCGATTTGTG- 3’

) e R e G O TH o (o () N Mau:

(+): B/C duong

(-): B/C(-)

- 2-4: 1la cac mau ADN tich chiét tu
CGgH182- CGgH184

5-11: 1a cdac mau ADN tich chiét tu
(CGgBL5- CGgBL11).

M: Marker (1 Kb)

500bp-

Hinh 3.1: Két qua kiém tra su c6 mat ciia gen hpt trong cic cay ca chua bang
ky thuat PCR
3.3. Két qud chuyén gen defensin vao ca chua

Muc dich clia thi nghiém tao ra cay ca chua mang gen Defensin nham khang
duge mot s6 bénh ndm hai trén cay ca chua.

Chiing t6i da nghién cttu chuyén gen vao giong ca chua H18 va dong hoang
dai L.pennelli vi dong nay khong c6 kha ning tao chdi hoan chinh khi dugc chuyén
gen Glucanase. Nhitng mau da dugc st dung trong thi nghiém nay 1a 14 mam va tru
14 mam.

3.3.1. Qud trinh bién nap gen Defensin (Dua theo quy trinh ctia ctia Sung Park va
cs, 2003 va N. Gorinova (2005).
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Qud trinh chuyén nap gen Defensin vao té bao ca chua dugc thuc hién trén co so
vi khuan Agrobacterium tumefaciens dugc nhiém vao cic té bao bj thwong dang phan
chia manh, vi vay cén thiét phai qua giai doan tién nuo6i cay, sau tién nuoi cdy cdc mau
14 mam va tru 14 mam lai duoc tao thém vét thuong méi lam tang kha nang ti€p xdc cla
vi khuén.

3.3.2. Cdc két qua nghién ciru khd nang tdi sinh cia cdc mdu cdy trén moi
truong co chira khang sinh.
a. Tao mo seo va tdi sinh choi.

Puoc thyc hién nhu chuyén gen véi Glucanase chi khic 1 diéu khi chuyén gen
Defensin, khang sinh chon loc dugc st dung la Kanamicin.

b. Anh huéng ciia khdng sinh lén khd ndng tdi sinh

Cac thi nghiém bién nap v6i gen Defensin st dung chiung vi khuin
Agrobacterium tumefaciens LBA4404, c6 chia vector pBI121 mang gen khéing
nam: Defensin va gen khang Kanamycin (nptll). Gen nptll c6 promoter Nos, con
gen Defensin c6 promoter 35S. Trong thi nghiém nay, sau 3-4 tuin nudi cdy trén
moi trudng tai sinh chdi tinh khang vé6i khang sinh Kanamycin duoc bat dau biéu
hién. Giong nhu cdc trudng hop chuyén Glucanase—Osmotin, cdc mo phat trién
khong dong déu tuy thudc vao giong ca chua va mau ciy:

- D6i v6i dong L. pennelli, phan 16n cdc mo bi bach tang c6 kha ning phét trién
nhung trong chiing nhu bi tro hod. Mot phan nho c6 kha nang tai sinh choi khong hoan
chinh.

- Doi v6i giong H18, quan sat thdy 2 loai mo: mot loai ¢6 s6 luong it hon, c6
céu tric sinh phoi hodc da chdi, trong s6 ching xuat hién chéi xanh phét trién binh
thudng, con 1 loai thi bi hoa nau khong phat trién va chét

Ngoai anh hudng ctia cidc khdng sinh chon loc va khdng sinh diét vi khuan
Agrobacterium du thira ton dong trong moi trudng nuodi cdy cé chita ciac gen gay
doc vir. ciing tc ch€ su sinh trudng va phét trién clia t€ bao, tham chi 1am chét €

bao.

c. Anh huéng ciia néng do vi khudn va thoi gian dong nuéi cdy lén khd ndng tdi sinh
choi.
Quan s4t cdc thi nghiém & nong do vi khudn 1:15 cho thdy day 1a néng do vi

khuan thich hop twong duong ndng do vi khuan do & budc séng 600 nm véi OD = 0,3
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da cho ty 1€ tai sinh cao nhat. Quan sat cdc choi tdi sinh trén moi truong c6 chia
khang sinh Kanamycin thu dugc sau khi di chuyén gen, cho thdy: dong nuoi cay
trong 48 tiéng cho ty 1€ tai sinh cao nhat. Dong L. pennelli. dat mot ty 1€ tai sinh thap
(bang 3.4).
- Giong HI8. Giong nay cho ty Ié tai sinh sau chuyén gen 1 tuong déi cao.
3.3.3 Ddnh gid hiéu qud bién nap
Bang 3.4. Hiéu qua bién nap gen véi cac nong dé vi khuan va thoi gian xir ly

khac nhau & ca chua H18 va dong L. pennelli.

Dong/ CT o S6 mau t4i sinh sau Tong . Tong Hiéu
- . S6 mau . . . | Tyle N "
Glﬁflg (Nong thi dong nuoi cay (choi) 4 choi suétv
(Mau do ] 36 48 60 tai . tai sinh | chuyén
, nghiém . . . . sinh )
chuyen) | VK) tieng | tieng | tiéng sinh song sot (%)
Giong H18
Tru 14 1: 10 269 0 1 - 2 0,74 1 0,37
mam 1: 15 271 1 5 2 8 2,95 6 2.21
1: 20 277 2 3 0 5 18,0 4 1,44
Lamam | 1: 10 280 2 3 1 6 2,14 4 1,43
1: 15 272 2 9 2 13 4,78 12 4,41
1: 20 275 2 3 2 7 2,54 5 1,82
Tong 9 24 7
Dong L. pennelli
Tru 14 1: 10 275 0 2 0 2 0,73 | Cac callus sau khi
mam 1: 15 281 2 4 1 7 2,49 | cdy chuyén nhiéu
1: 20 280 0 1 1 2 0,71 | lan bi nhat dan va
Lamam | 1: 10 279 1 1 1 3 1,07 | cdc choi khong c6
1: 15 280 2 5 2 9 3,21 | khd nang phit trién
1: 20 283 2 2 0 4 1,41 | thanh cay hoan
Tong 7 15 5 28 chinh.

Qua s6 liéu cho thdy két qua chuyén gen vao 2 giong ca chua H18 va dong dai
L. pennelli c6 su khéac nhau rd rét. Hiéu sudt chuyén cua giong H18 dat rit cao. Con
dong L.pennelli hiéu qua bién nap bing khong. 10 cay ca chua chuyén gen duoc
nuoi cdy trong moi trudng chon loc va phan 1ap sau khi chuyén ra moi trudng tao
ciy hoan chinh dugc danh s6 thd tu tr (CGdH181- CdH1810), sau d6 3 cay
CGdH181- CGdH183 bi nhiém con lai 7 cay la CGdH184- CdH1810.
3.3.4. Kiém tra su c6 mdt tam thoi ciia cdc gen chuyén

Trong thi nghiém nay chiing t6i sit dung ky thuat PCR (Polymerase Chain
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Reaction) vé6i cac cap moi dac hiéu.
Kiém tra gen sw c6 mdt tam thoi ciia gen nptIl
Str dung thanh chuin 1 Kb dé so sanh. Cip moi dic hiéu khuéch dai doan gen
nptII dugc st dung la: NPT5’ -CCGCCGATGACGCGGGACAAGCC va
NPT3’ -GGTCCGCCACACCCAGCCGGCCA

1. Doi ching (+)

2. Marker (1Kb)

3. Dboi ching (-)
4-10. Cay CGdH184-
CGdH1810

Hinh 3.2. Cac két qua kiém tra su c6 mat cua gen nptll trong
cac cay ca chua (H18) da dugc chuyén gen

Két qua dién di (hinh II1.4) cho thay trong cic cdy ca chua di dugc chuyén
gen, ¢6 7 cay biéu hién su c6 mit gen mong doi nptll dugc khuyéch dai twong ting
0,9 kb. Khong c6 bang niy ¢ trudng hop miu dbi ching (-).
Kiém tra sw c6 mdt tam thoi ctia gen Defensin

Sir dung thanh chuin 1 Kb dé€ so sinh, véi cip mdi dic trung cua gen
Defensin la:

Def F: 5’-AGTCGAGTGAGATGAATAAA-3’

Def R1: 5'-CTCTTTATTCATCTCACTCGACT-3';

Két qua dién di cho thay trong 7 cay ca chua thu dugc trén moi truong tao cy
hoan chinh ¢6 chita khdng sinh Kanamycin c¢6 ci 7 cay biéu hién c6 mit gen

Defensin gen chuyén duoc khuyéch dai twong tmg 480 bp. (hinh 3.2)

10 9 8 7 6 5 4 3 2 1

1. Marker (1Kb)

2. b6i ching (-)

3. Dboi ching (+)
4-10. Cay CGdH184-
CdH1810

480 bp
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Hinh 3.3. Cac két qua kiém tra bang ky thuat PCR su ¢6 mat cua
gen Defensin trong cac cay ca chua da dugc chuyén gen
Diéu nay cho thdy ring trong trudng hop nay, khi gen Apt duoc chuyén vao
cay chi, déng nghia véi viéc gen khang Defensin ciling da duogc chuyén. Trudng hop
ndy viéc chuyén gen da xay ra hoan toan, khong cé su cd trong quéa trinh chuyén.
Chung t6i da thu duoc 6 cay ca chua c6 mit gen chuyén Defensin. 1 cay bi chét.
3.4. Két qua chuyén gen Chitinase vao ca chua P375 va phap lun

Quad trinh bién nap gen Chitinase (Dua theo quy trinh ctia Swapan K. Datta v
cs. 1997, cua Sung Park va cs, 2003 va N. Gorinova (2005).

3.4.1. Cdc két qud nghién ciru khd ndng tdi sinh ciia cdc giong sau khi bién nap
gen Chitinase

a. Anh hudng ciia khdng sinh lén khd ndng tdi sinh ciia P375 va Phdp lun

Sau khi bién nap, mau dugc chuyén sang moi trudng chon loc (moéi trudng tao
MS1 c6 bd sung dong thoi 2 loai khang sinh 250 mg/l Cefotaxime va 50 mg/l
Hygromycin). Sau d6 cac mau duoc chon loc s& dugc chuyén sang nuoi cdy trén
moi trudng tdi sinh chdi c6 bd sung dong thoi 2 loai khing sinh Cefotaxime va
Hygromycin.

Két qué cho thdy giong nhu cdc qua trinh chuyén gen trudc, c¢6 2 loai mo phat
trién: (1) c6 nhitng mo seo da ¢ céu tric chic, miu trang xanh hay trang vang, céc
mo min, sau nhiéu lan cdy chuyén phét sinh chéi, (2) loai mo thit 2 quan sat thdy
ching khong c6 kha ning phat trién, hau nhu bi dinh tré giéng nhu cdc miu & gidng
Balan hay H18 khi chuyén gen Glucanase va Defensin,

Tir céc két qua thi nghiém da thu duoc & hai giong ca chua P375 va Phap lin
lai mot 14n nita khang dinh cdc loai khang sinh (khdng sinh diét vi khudn va khang
sinh chon loc) c6 anh hudng tic ché su sinh trudng va phat trién cling nhu 1am giam
kha nang phét sinh co quan ctia té bao va mo, din dén 1am giam kha nang tdi sinh
sau bién nap cua ca 2 giong (bang 3.5).

b. Nghién civu anh hwéng ciia nong dé vi khudn va thoi gian dong nuoi cd'y
lén khd ndng tdi sinh

Cidc két qua vé ty lé tdi sinh ctia 2 giong P375 va Phap lun dugc trinh bay & bang
3.5.

Su anh hudng cha cdc néng do vi khudn lén kha nang tai sinh chéi rat ro rét:

v6i cong thic c6 néng d6 1:15 (twong duwong ndng d6 vi khuan do & bude séng 600
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nm, OD=0,3) vdi thoi gian dong nuoi cdy trong 48 gid cho ty 1é tdi sinh cao nhat:
giong P375 dat 4,32% (1a mam) va 2,63% (tru 14 mam),

Quan sat cdc mo trén moi trudng tai sinh c6 chia khang sinh & nong do vi
khuén 1:15, dong nuoi cdy 48 tiéng cho thay:

Doi véi giong P375: Sau khi duoc cay chuyén nhiéu lan cdc callus song sét
déu phat trién rat khoé, dep, sinh da phoi hodc phat sinh chdi. Tuy nhién c6 nhiéu
callus khong c6 kha nang tdi sinh, cdc mo khong phat trién teo lai tham den va chét.
Doi voi giong Phdp lin: Giong nay cho ty 1é tai sinh choi sau khi bién nap thap hon
so vGi giong P375. ching qua nhiay cam véi cac yéu t6 moi truong da trai qua
(chiing vi khuan AHE 105 va khang sinh Hygromycin va Cefotaxime).

3.4.2. Hiéu qud bién nap Chitinase vao ca chua P375 va Phdp lun

Céc két qua vé hiéu qua bién nap cua 2 giéng P375 va Phdp lun dugc trinh
bay & bang 3.5.

Bang 3.5. Hiéu qua bién nap gen véi cac nong dé vi khuan va thoi gian dong

nuoi cay khac nhau ¢ ca chua P375 va Phap lun.

P CT . x| So choi tai sinh sau sau | Tong ,.. | Tong | Hiéu
Giong . S6 mau . e <o Ty le A .
x (Nong , dong nuoi cay (choi) .. choi suat
(Mau R thi ~ tai R .
2 do . 36 48 60 mau . tai sinh | chuyéen
chuyén) nghiém <A <A <A PR sinh o P
VK) tieng | tieng | tieng | taisinh song sot | (%)
Giong P375
Tru la 1: 10 300 1 1 - 2 0,67 0 -
mam 1: 15 266 1 5 1 7 2,63 7 2,63
1: 20 333 2 2 - 4 1,20 4 1,20
L4 mam 1: 10 300 1 2 - 3 1,00 3 1,00
1: 15 301 3 9 1 13 4,32 13 4,32
1: 20 265 2 3 1 6 2,24 6 2,24
Tong 8 22 3
Giong Phap lun
Trula 1: 10 279 - 1 - 1 0,36 1 0,36
mam 1: 15 276 - 4 2 6 2,17 6 2,17
1: 20 282 1 3 1 5 1,77 4 1,42
L4 mam 1: 10 279 1 3 1 5 1,79 4 1,43
1: 15 285 2 6 2 10 3,51 8 2,81
1: 20 288 1 3 1 5 1,74 5 1,74
Téng | 5 20 8

Tir két qua vé hiéu qua bién nap gen cho thdy, Giong P375 (2,63 (TLM) va
4,32 (LM) cho hiéu qua bién nap cao hon giong Phap lun 2,17 (TLM) va 3,51

(LM). Mau c4y 12 14 mam cho ty 1¢ bién nap cao hon mau céy Ia tru 14 mam. Nong
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d6 vi khudn & do hoa loang 1:15 (trong dwong ndéng do vi khuan do & budc séng
600 nm, OD=0,3) véi thoi gian déng nuoi cdy trong 48 gid cho hiéu qua bién nap
cao nhat

Thi nghiém thu dugc 21 cay hoan chinh, trong d6 cé 16 cay thuoc giong P375
va 5 cay thuoc giong Phdp lun, Nhung trong qud trinh cay chuyén 9 cay di bi chét
(toan bo cay cua giong Phap lun va 4 cay cua giong P375) con lai 12 cay hoan
chinh, khoé manh va duogc kiém tra sy c6 mit cua gen chuyén Chitinase. Cic cay
duoc danh so tht tw CGeP375 1- CGeP375 12.
3.4.3. Kiém tra sw c6 mdt tam thoi ciia gen chuyén

Trong thi nghiém nay ching t6i sitr dung k¥ thuat PCR. Sir dung thanh chuén

1 Kb v6i cap moi ddc trung caa gen Chitinase 1a:
CHLF. 5’ ATGGGGAAGAATAGGATGATG-3’
CHIR.5’GCCGACAGTGGTCCCAAAGAT-3
Két qua dién di cho thiy trong 12 cay ca chua thu dugc trén moi trudng chon loc
chi ¢6 2 cay biéu hién c6 mit gen Chitinase, gen chuyén dugc khuyéch dai tuong
ung 788 bp. (hinh 3.4)

M 1234567 8910 11 12 (-)

788 bp

Hinh 3.4. Két qua kiém tra sw c6 mit ciia gen chitinase

trong cac cay da dwoc bién nap gen

KET LUAN VA PE NGHI
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Két luan
1. Kha nang tao callus va tai sinh cay phu thudoc vao moi truong nuoi cdy, mo nudi va
kiéu gen ctia cd chua. Dong dai L. pennelli c6 kha nang tao callus va tai sinh cay cao
nhét. Giong H18 ¢ ty 1¢ tao chéi thap nhat. Mo nuoi st dung tru 14 mam cho hiéu qua
cao nhat.
2. St dung moi trudng co ban MS dé nudi cay in vitro v6i ca chua, thi nghiém da rit ra
céc moi trudng hop 1y cho tao callus, tao chéi, nhan chéi va tao cay hoan chinh cu thé
nhu sau:

- Moi truong tao Callus: MS (1962) + 1 mg/l BA + 0.1 mg/l NAA) + 25g/1
Sucrose + 7g/1 agar; pH 5,7.

- Moi truong tao choi: MS (1962) + 2 mg/l Zeatin + 0,1 mg/l IAA + 25g/1

Sucrose + 7g/1 agar; pH 5,8

- Moi truong nhan choi: MS (1962) + 2 mg/l Zeatin + 0,1 mg/l IAA + 25g/1
Sucrose + 7g/1 agar; pH 5,8

- Moi truong tao cay hoan chinh: MS (1962) + 2 mg/l Kinetin + 1 mg/l IAA +
25 g/l Sucrose + 5 g/l agar
3. St dung hai chang vi khuén Agrobacterium tumefaciens EHA105 va Chang vi
khuén Agrobacterium tumefaciens LBA4404 1am vat trung gian dé chuyén gen d6i voi
ca chua budc dau thé hién hiéu qua chuyén nap tuong doi tot, c6 thé st dung ching
trong cdc nghién ctu chuyén gen cho ca chua sau nay.
4. C4c giong ca chua khac nhau cho hiéu qua chuyén nap khong giong nhau: hai giong
P375 va H18 ¢6 hiéu quéa chuyén nap cao, sau d6 1a giong Balan. Hai giong con lai
hiéu qua chuyén nap khong tot: giong phép lan phan tng véi chiing vi khuan EHA105
con dong ca chua dai L. pennelli ¢6 phan (ing manh véi ca hai ching vi khuan EHA105
va LBA4404. Véi hai giong nay trong thi nghiém cua chiing t6i chua thu duogc hiéu qua
bién nap.
5. Hiéu qué ca bién nap phu thudc vao noéng do vi khuén va thoi gian dong nuoi cdy.
Thi nghiém da ridt ra v6i ca 5 giong (dong) khi dong nuoéi cdy véi dich huyén phu vi
khudn trong thoi gian 48 ti€ng va chi s6 quang hoc ODgy . = 0,3 cho hiéu qua bién
nap cao nhat. Bén canh d6 hai khang sinh chon loc Hygromicin va Kanamicine c6 anh

huong lam giam kha nang téi sinh cta cdc giong ca chua.
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6. Két qua da thu duoc 9 cay ca chua tdi sinh mang gen chuyén cu thé: 1 cay ca chua
thuoc giong Balan ¢6 mang gen chuyén Glucanase; 6 cdy ca chua thuoc giong H18
mang gen chuyén Defensin va 2 cay ca chua thuoc giong P375 mang gen chuyén
Chitinase. Su c6 mit ctia gen chuyén trén duoc kiém tra bang PCR.

bé nghi

1. Céc qui trinh chuyén gen la nhitng két qua budc ddu, dé nghi c6 nhitng nghién cttu
ti€p theo dé c6 thé khang dinh dua vao trong tng dung cong nghé chuyén gen trong
qua trinh tao giong ca chua.

2. Ti€p tuc danh gia kha nang tng dung cua cdc ciy ca chua mang gen chuyén ma dé

tai da thu duoc.
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