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THU NGHIEM CHUYEN GEN KHANG SAU
TREN CAY CA CHUA (LYCOPERSICON ESCULENTUM
MILL.) IN VITRO BANG VI KHUAN
AGROBACTERIUM TUMEFACIENS

Ha Tran Minh Diing, Duong Ngoc Kiéu Thi', Lé Tan Pk va Nguyén Hitu H&*
ABSTRACT

The suitable regenerating medium for 10-day old cotyledon of tomato was MS containing
0.5 mg/l BA, 0.5 mg/l kinetin, 0.1 mg/l IAA and 8.4 g/l agar. pH was adjusted at 5.8.
The lethal dose of kanamycin on cotyledonary segments (control) was 100 mg/l.
The introduction of plasmid pCAMBIA 2301 — CrylAb into Agrobacterium tumefaciens
train LBA 4404 and the presence of CrylAb gene were tested by PCR technique.
The ODgpoum = 1 and 100 uM acetosyringone resulted in the highest transient GUS
activity (45.6 + 5.1%) on transgenic cotyledonary fragments. The presence of CrylAb
gene in 2-week old cotyledonary fragments and 3-month old transgenic tomato in vitro
plants was evidenced by PCR.
Keywords: CrylAb gene, Agrobacterium tumefaciens LBA 4404, Hong Chau tomato
variety, Lycopersicon esculentum Mill.
Title: Production of insects-resistant transgenic tomato plants via Agrobacterium
tumefaciens

TOM TAT

Méi truong tdi sinh choi cdy ca chua in vitro tir I mam la MS c6 b6 sung 0,5 mg/l BA,
0,5 mg/l kinetin, 0,1 mg/l IAA, 8,4 g/l agar va pH 5,8; ngudng gdy chét cia kanamycin
sulphate doi véi ld mam doi chirng la 100 mg/l. Viéc bién nap plasmid pCAMBIA 2301
— CrylAb vao Agrobacterium tumafaciens dong LBA 4404 va kiém tra gen CrylAb da
e thiee hién thanh cong véi san pham khuéch dai ciia gen CrylAb la 559 bp. Mdt do
ODgpoum = 1 va 100 uM acetosyrmgone cho ty l¢ biéu hien GUS cao nhdt vm 45,6 £
5,1%. Ket qua PCR cho thdy ¢6 s hién dién cua gen CrylAb o mot $6 1d mam chuyén
gen 2 tudn tuéi va ld ca chua 3 thang tuéi.

Tir khéa: Gen CrylAb, Agrobacterium tumefaciens LBA 4404, ca chua Hong Chéu,

Lycopersicon esculentum Mill.

1 MO PAU

Ca chua (Lycopersicon esculentum Mill.) 1a loai cdy trong dugc canh tac va tiéu
thu phd bién trén thé gidi. Dién tich ca chua trén thé giéi hién nay khoang 3,7 triéu
ha va tong san luong dat khoang 100 triéu tin (FAOSTAT, 2001). Tuy nhién, san
luong ca chua ludn bi gidi han do céc stress sinh hoc va phi sinh hoc gay ra. Vi
vdy, viéc tao ra tinh khang cho cy luén la myc ti€u hang déu cua cac chuong trinh
lai tao giéng. Hon thé nita, nhimg bién phap lai tao truyén théng thuong t6n rat
nhiéu thoi gian, trung binh mét khoang 6 — 8 nam dé cho ra dugc mot gidng moi.
Trong nhiing thap nién gan day, cac thanh tyu vé cong nghé té bao va cong nghé
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gen da gdp phan dang ké vao viéc nang cao hiéu suat cling nhu rut ngan thoi gian
cua qua trinh chon giong.

Glong ca chua Hong Chau (Syngenta) dang dugc ngudi ndng dén wa chudng vi cd
nhiéu dic diém tét vé mat nong hoc va pham chat trai cao. Qua ctng, thit qua day,
khong bi nit qua, it hao hut khi van chuyén xa. Khi lugng qua tir 80 - 120 g, nang
suét trung binh tir 2,5 — 3,5 kg/cdy, d6 Brix 4,5 - 5,0% phu hop vi nhu cau an tuoi
va ché bién.

Hién nay di c6 rat nhiéu nghién ctru chuyén gen trén dbi tugng nay nham xac dinh
chiic nang cia gen, tao tinh trang khang sau, bénh, thudc diét co, cai tién chét
lwong qua, lam cham thoi gian chin clia qua, tao protein mai (Park et al., 2003; Lin
et al., 2004; Davuluri et al., 2005). Trong thuc té, hiéu suat chuyén gen c6 su khéac
biét rat 16n qua cac bao cao (Roekel et al., 1993; Hamza va Chupeau 1993; Frary
va Earle 1996; Ling et al., 1998; Park et al., 2003; Sun et al., 2006; va Qiu et al.,
2007). Nguyén nhan cia sy khac biét phu thudc vao doc luc cua tung dong vi
khuan, mirc 6 man cam cua giéng, loai mau s dung, mat do vi khuan, gen chon
loc, acetosyringone va pH. Do d6, muc tiéu ctia nghién clru nay la nham xac dinh
mdi truong phu hop cho cong tac tai sinh cdy ca chua in vitro tir 1a mam, tao dong
vi khudn mang gen muc tiéu va thiét 1ap quy trinh chuyén gen pht hop cho gidng
Hdng Chau.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu

Hat ca chua Hong Chau (Syngenta), méi trudng MS (Murashige va Skoog) bd
sung 30 g/l sucrose, 8,4 g/l agar véi cic nong do BA, kinetin va IAA khac nhau dé
tao chdi. Moi truong gieo hat gém Y5 MS v6i cac thanh phéin da lugng, vi lugng,
vitamin MS va dudng giam mot nira, 8,4 g/l agar. Méi truong duoc diéu chinh pH
5,8 trude khi hap khir tring ¢ 121°C, 1 atm trong 20 phut.

Méi trudng LB (Luria — Bertani), enzyme cat gioi han HindIIl (Promega), kit
Wizard® Plus SV Minipreps DNA Purification System (Promega), plasmid
pCAMBIA 2301 — CrylAb, agarose (Invitrogen), ethidium bromide (Invitrogen),
Agrobacterium tumefaciens LBA 4404, cefotaxime (Viét Nam), kanamycin
sulphate (Invitrogen), glucose (Sigma), acetosyringone (Acros), X — Gluc (Acros),
Fe-EDTA (Merck), BA (Merck), kinetin (Aldrich Chem. Co.), IAA (Merck), agar
(Viét Nam).

Bon dién di (Biorad), pipetman (Eppendorf), may ly tim (Scientz DGW-99 High-
Speed Micro Centrifuge) (M¥), may chup GelDoc (Biorad), méy do mat d¢ quang
(OD) (Thermo), ti lic 6n dinh nhiét Innova 4320 (Brunswich Scientific), may
PCR Techine TC-512 (Anh), ti ciy vo trung (Shisaeng, Han Qudc).

2.2 Phuong phap
2.2.1 Xdy dung hé thong tdi sinh ca chua in vitro
(a) Mai truong tai sinh ca chua in vitro
La mam 10 ngay tudi duoc cit bo dau va cudng 14, sau d6 dem cdy 14 vao moi

truong cac moi truong tai sinh va so véi doi ching MS bd sung 8,4 g/l agar va
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30 g/l sucrose. Cac nghiém thirc 1a méi trudng MS bd sung 0,5; 1; 1,5 va 2 mg/l
BA; 0,5; 1; 1,5; 2 mg/l kinetin va 0,1 mg/l IAA.

(b) Mbi truong ra ré in vitro

Chdi ca chua dat kich thuéc trung binh 1 — 2 cm, ¢6 mau xanh dam, khde manh
duogc tach ra va cay vao moi truong MS dé tao ré va cay hoan chinh.

2.2.2 Xdc dinh nguéng gdy chét ciia kanamycin doi véi ld mam ca chua

Chung t6i tién hanh khdo sat anh huong cua chat chon loc kanamycin 1én kha nang
tai sinh chdi tir 14 mam ca chua nhiam xac dinh ndng do ti thiéu gay wc ché kha
nang tai sinh cua chit chon loc kanamycin cho thi nghiém chuyén gen trong qua
trinh chon loc so b nhitng mau chuyen gen gia dinh. Thi nghiém duoc tién hanh
trén moi truong thich hop tir két qua khao sat kha nang tai sinh, bo sung chat chon
loc kanamycin vi cac nong do khac nhau theo bang 1.

Bang 1: Cac nghiém thic khéo sat sy anh hwéng ciia chit chon loc kanamycin 1én miu 14 mim
Nghiém thirc KO0 K20 K30 K40 K50 K60
Ndng d6 kanamycin (mg/1) 0 20 30 40 50 60

MJi nghiém thire duge thuc hién véi 24 mau 14 mam, tién hanh song song véi mau
doi chung. Cur 3 tuan cay truyén 1 lan. K&t qua duoc ghi nhan sau 6 tuan nudi cay.
Khdo sat anh hwéng ctiia chat chon lgoc kanamycin 1én mau 14 mam:

Sau 6 tuan, chung t6i quan sat va ghi nhan kha ning tai sinh trén méi truong tai
sinh b6 sung chat chon loc kanamycin v&i cac nong do khac nhau theo bang 1. Thi
nghiém khao sat 24 mau Gng véi tiing nong do kanamycin.

2.2.3 Nhan ban plasmid CAMBIA 2301-Cry1Ab trong E. coliva kiém tra kich
thuoc plasmid bang enzyme cat gioi han

Plasmid mang gen CrylA4b nam trong E. coli dugc nhan ban trong moi truong LB
truge khi tach chiét plasmid. Vi khuén duoc nhan Ién bang cach lac trong moi
truong LB ¢6 b sung 50 mg/l kanamycin sulphate qua dém ¢ nhiét d6 37°C.

Plasmid sau d6 dugc cit gigi han voi enzyme Hindlll va dién di san pham dé kiém
tra. Theo du kién sau khi duoc cét, trén ban gel s€ c¢6 hai vach DNA véi kich thude
11,6 kb twong tng v&i plasmid gbc pPCAMBIA 2301 va doan 4,2 kb tuong tmg vé6i
doan cassette chira gen. Poan cassette mang 3 gen la npt/l quy dinh tinh trang
khang kanamycin, gen CrylAb khang con trung bo canh vady Lepidoptera va gen
chi thi GUS. Cassette trén duoc thiét ké voi promoter Maize Ubiquitin va
terminator NOS.

2.2.4 Bién nap plasmid vao vi khudan Agrobacterium tumefaciens va xdc dinh si
hién dién cua gen CrylAb

Cho 5 pl TE chtra plasmid vao 100 pl dich té bao Agrobacterium tumefaciens kha
nap, tac dong nhiét bang cach cho dng Eppendorf chira dich vi khuan vao trong
nito 16ng 90 gidy, dat lai dich vi khudn vao bdn nuéc 37°C khoang 5 phat. Sau do
cho hén hop vao trong 1 ml LB khong c6 khang sinh va nudi lic (200 vong/phut) &
28°C trong 2 - 4 gio. Ly tdm vi khuan trong 2 phit, thu tia va hoa tan tia vao
100 pl LB méi. Trai dich vi khuan 1én méi truong LB thach ¢6 50 mg/l kanamycin
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va 25 mg/l rifamycin, u & 28°C trong 2 ngay. Cubi cung chon khuédn lac dé kiém
tra plasmid.

2.2.5 Phdn tich PCR dé kiém tra gen CrylAb

Plasmid pCAMBIA2301-CrylA4b sau khi tach chiét tir Agrobacterium tumefaciens
LBA 4404 dugc kiém tra sy hién dién cua gen Cryldb bang PCR. Trinh tu
primer dé khuéch dai doan gen Cryldb: F: 5 — TTC CT T GGA CGA AAT
CCC ACC -3 va R: 5 — GCC AGA ATT GAA CAC ATG AGC GC - 3.
Chuong trinh nhiét phan tmg PCR: 94°C trong 4 phut, 35 chu ky (94°C trong 30
gidy, 54°C trong 1 phut, 72°C trong 1 phuat), 72°C trong 10 phut. Kich thudc doan
gen CrylA4b duge khuéch dai 1a 559 bp.

2.2.6 Xdy dung quy trinh chuyén gen
Chuén bi dung dich vi khuin va miu 14 mim ca chua

Hai ngay truéc khi chuyén gen, cdy mau 14 mam ca chua 10 ngay tudi vao moi
truong MS bd sung 0,1mg/l NAA va Img/l BA nham giip 14 mam tang cudng toc
d6 phan chia té bao. Mot ngay truéc khi chuyén gen, nhan sinh khoi
Agrobacterium tumefaciens trong 20 ml Glucose 1ong, lic 280 vong/phut ¢ 28°C
trong 24 gio. Xac dinh mat do vi khuan bang cach do chi s6 ODgoonm- Ly tam
4.000 vong/phit trong 10 phut & 28°C dé thu tua. Tua duoc pha vao glucose ndng
d6 5,5 mM, pH 5,8 bd sung acetosyringone 50; 100 va 150 pM tiy vao
nghiém thtc.

Ciéc buédc chuyén gen

Cho la rnam vao dia petri ¢6 dich vi khuan, ngam trong 30 phut. Sau d6 chuyén
mau 1én gidy thim vo tring va cdy vao moi truong tai sinh c6 acetosyringone voi
nong d6 twong ing nhu da pha trong dich vi khuin. U miu 2 ngay ¢ 28°C va trong
diéu kién tdi.

Sau d6 rira sach mau va céy vao moi trudng chon lgc. Cac bude nhu sau: Ria 2 lan
bang nudc vo tring, 1an cudi thém 500 mg/l cefotaxime, lic nhe 15 - 20 phut;
chuyén mu 1én gidy thim sau do céy vao mdi truong tai sinh c6 50 mg/l
kanamycin va 500 mg/l cefotaxime. Cay chuyén sau mdi 15 ngay dé tranh hién
tuong tai nhiém. Sau 2 thang, nhimng choi tai sinh s& dugc chuyén sang méi truong
tai sinh véi 50 mg/l kanamycin.

2.2.7 Phiwrong phdp bé tri thi nghiém

Khao sat moi trudng tao chdi c¢6 5 nghiém thic tuong (mg véi 5 méi trudng tao
chdi TC1 — TC5, 15 miu 14 mam/binh tam giac, 5 binh tam gidc/nghiém thirc. Chi
tiéu theo doi 1a thoi gian 14 mam bét dau tai sinh (tudn), phan trim (%) s6 mau tai
sinh /téng s6 mau céy va chiéu cao chdi dugc do tir bé mit thach 1én dinh
chdi (cm).

Thi nghiém khao sat anh huéng cta kanamycin 1én su tai sinh ctia 14 mam c6 5
nghiém thtrc twong ung véi 5 nong d6 kanamycin. Mau dugc cay véi mat do 15
mau la mam/binh tam giac, 5 binh tam giac/nghiém thtrc.

Trong thi nghiém khao sat mat do vi khuén, chung t6i st dung 150 1a mam cho
moi nghiém thirc. Sau khi tién nudi cay 2 ngay trong mdi truong TC2, mau 14 s€
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dugc dem u chung v6i Agrobacterium tumefaciens ¢c6 ODgyonm b::ing 0,5;1val,s
trong 30 phut.

¢} thi nghiém danh gia anh huong cua acetosyringone, chat nay duoc bf) sung vao
huyén phu vi khuan véi nong @6 50; 100 va 150 uM. Mat d6 vi khuan dugc co
dlnh & ODéoonm =1.

Sau khi dong nuéi cdy, 30 miu 14 mam s& duoc chon ngau nhién tir mi nghiém
thac dé nhudm véi X-Gluc nhim kiém tra su biéu hién cia gen GUS. Tén suit
chuyén gen tam thoi dugc tinh trén s mau biéu hién gen GUS /s6 miu dem
nhuém. Quy trinh nhuém GUS duoc thuc hién theo khuyén cao cua Jacobsen
(2007).

2.2.8 Diéu kién thi nghiém

Céc thi nghiém duogc thuc hién trong cac diéu kién sau: chiéu sang 16 gio/ngay,
cuong do anh sang 2.000 lux, nhiét d¢ phong 26 + 2°C; d6 4m trung binh:
75 - 80%.

2.2.9 Phirong phdp phan tich va xit Iy 56 liéu

Tét ca cac thi nghiém dugc b,(') tri theo kiéu hoan toan ngau nhién (CRD) v6i 3 lan
lap lai cho moi thi nghiém. S6 li€u duoc xi Iy bang chuong trinh Minitab 16.1.

3 KET QUA VA THAO LUAN
3.1 Quy trinh tai sinh in vitro cho ciy ca chua

Két qua khao sat moi trudng tao chdi dugc trinh bay trong bang 1.

Bang 2: Két qua khdo st cic mdi trudng tao chdi ca chua tir 14 mim (4 tuln)

M truimg T 1¢ mu Chiéu cao choi
tao choi (%) (cm)
TC1 0° 0
TC2 80,4°+3.9 0,5-2
TC3 81,8°+22 0,51
TC4 94.7°+2.6 0,1
TC5 29.79+27 0,1
CV (%) 3,9
p 0,000

Ghi chu: Trong ciing mot ct, cac sﬁ trung binh c6 cung chir cdi khong c6 s khdc biét cd y nghia vé mat thong ké

(p< 0,05). Két qua dwoc thé hién bang so trung binh + do léch chuan. Trac nghiém phdn hang sé dwoc thyc hién

theo phuong phap Tukey.
Sau 5 thang nudi trong méi truong TC2, chdi da phat trién thanh cdy hoan chinh
voi chiéu cao trung binh 7,7 cm va chiéu dai ré 1a 12 cm. Nhu vay, moi truong
thich hop dé tao chdi va ré cdy ca chua in vitro 1a MS b sung 0,5 mg/l BA,
0,5 mg/l1 kinetin, 0,1 mg/l IAA + 30 g/l sucrose, 8,4 g/l agar va pH 5,8. Nhu vay,
qua cc bao cio c6 sy khac biét rat 16n vé thanh phan nong do va chét diéu hoa
sinh truedng st dung dé tao chdi ca chua in vitro (Park et al., 2003; Wu et al., 2006;
Cortina va Macia 2004, Sharma et al., 2009; Van T Dang et al., 2010).

Theo Park et al. (2003), viéc st dung zeatin va IAA s€ cho két qua tét hon so voi
st dung BA va NAA d¢ tao choi ca chua tir 1a that, tru dudi 14 mam Vg‘l 14 mam.
Tuy nhién, khi st dung ket hgp gitta BA va IAA trong qua trinh tao chdi ca chua
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thi s& cho két qua twong tu nhu viéc st dung riéng 1¢ zeatin hodc két hop giita
zeatin va IAA. Ddi véi gidng Hong Chau, viée sir dung két hop giira BA, kinetin
va IAA cho két qua tao chdi rat t6t ma khong can sir dung cac chét diéu hoa sinh
truong dit tién nhu zeatin hodc TDZ.

Hinh 1: Quy trinh nhin giéng ca chua in vitro tir1a mdm. a. L4 mim 1 tuln tudi; b. La
mam 1 thang tuoi; c. Choi ca chua 3 thang tuoi; d. Cay ca chua 5 thang tuoi;
e. Ré ca chua

3.2 Ngudng gy chét ciia khang sinh kanamycin 1én kha niing tai sinh cia la
mam ca chua

Sau 6 tuan, chung t6i quan sat va ghi nhan kha ning tai sinh trén méi truong tai

sinh bd sung chat chon loc kanamycin v6i cac nong d9 khac nhau theo bang 1.Thi

nghiém khao sat 24 mau rng vai tirng nong d6 kanamycin.

Két qua d6i voi miu 14 mam:

Dbi voi mau ddi chung, tat ca mau déu tao nhiu seo, mau xanh, chdi tai sinh kha

nhiéu va cao khoang 2 cm, 87,5% mau tai sinh choi.

O nghiém thirc K20, mau 14 van con kha ning tai sinh chdi tuy it hon nhiéu so véi

doi chirng. O nghiém thirc K30 va K40 hinh thanh mé seo it nhung seo nhd, nhiéu

mau khong tai sinh nita va ti 1€ choi tai sinh it 8,3%. Tién hanh cdy chuyén moi ba

tuan thi sau 6 tuan, mau la mam mat dan mau xanh.

Bing 3: Anh hwéng ndng dd kanamycin 1én kha ning tai sinh ciia 14 mim

Nghiém thirc K0 K20 K30 K40 K50 K60
S6 miu ban dau 24 24 24 24 24 24
S6 mAu tai sinh chdi 21 6 2 2 0 0
Ty 1¢ tai sinh (%) 87,5 25 8.3 8.3 0 0

Tt nghiém thirc K50 dén K60, tit ca mau 14 mam khong hinh thanh mo6 seo, cac
mau 14 tuy co hoi tang kich thuéc nhung déu chuyén vang hodc ndu, vi tri vét cat
bi héa nau, phan ria 14 tiép xtic moi truong bi niu, mau mat kha nang tai sinh.

Nhu véy, ddi voi mau 14 mam, ching t6i chon ndng do kanamycin 50 mg/I 1a ndng
do toi thiéu ngdn can kha ning tai sinh chdi cta 14 mam. Két qua nay ciing phi hop
v6i khuyén céo cia Wu et al. (2006). Tuy nhién, Park et al. (2003), Cortina va

44



Tap chi Khoa hoc 2012:24a 39-48 Truong Dai hoc Can Tho

Macia (2004), Sharma et al. (2009) da khuyén cdo st dung ndng d6 100 mg/l
kanamycin dé chon loc mé chuyen gen. Nguyén nhan cua su khac biét c6 thé 1a do
mirc 36 man cam ciing nhu tudi va loai mé ca chua dbi véi kanamycin.

3.3 Nhén ban plasmid CAMBIA 2301-CrylA4b trong E. coli va kiém tra
plasmid bang enzyme cat gi¢i han

Két qua dién di san pham cét bang enzyme HindllI cho ra hai vach DNA vach thir
nhét c6 kich thudc 11,6 kb phia trén va mot vach co kich thude khoang 4,2 kb phia
dudi (Hinh 3). Tir d6 ¢6 thé khang dinh plasmid duoc kiém tra 1a pCAMBIA2301-
Cry14b do san phiam xudt hién trén ban gel dung véi kich thudc mong doi.

3.4 Bién nap plasmid vao Agrobacterium tumefaciens va sy hién dién ciia gen
CrylAb

Sau qua trinh bién nap, chung t6i dd nhan dugc 22 khudn lac/dia petri trén moi
truong ¢6 50 mg/l kanamycin va 25 mg/l rifamycin. Dé khang dinh dong vi khuan
nay cé chira plasmid mang gen Cryl4b, phan tmg PCR duogc thuc hién nhdm kiém
tra gen CrylAb. Két qua dién di cho thdy c6 san pham DNA vdi kich thudc 559 bp
(Hinh 3). Diéu nay ching to chiing toi da tao dugc dong vi khuan Agrobacterium
tumefaciens phuc vu cho viéc chuyén gen.

Hinh 2: Kiém tra plasmid pCAMBIA Hinh 3: Két qua }(iém tra PCR gen CrylAb tir
2301-Cry1Ab dwgc tach chiet tir vi khuan plasmid vi khuan E. coli va Agrobacterium

E. coli (L: Thang chuin DNA A- tumefaciens (L: Thang chuin DNA 1 kb; PT:
HindIlI; 1: Plasmid dwgc cit bing Biing DNA 559 bp khuéch dai tir plasmid E.
enzyme Hindlll (cho hai vach DNA 11,6 Coli, NT: nwoc—doi chirng Am; 2: DNA 559 bp
kb va 4,2 kb) khuéch dai tir plasmid A. tumefaciens)

3.5 Quy trinh chuyén gen vao 14 mim ca chua

3.5.1 Khao sat anh hudng cia mat do quang vi khudn Agrobacterium tumefaciens
(ODsooum) dén hiéu sudt chuyén gen

Két qua khao sat mat do vi khuén cho thay ty 1& mau co biéu hién gen GUS cao
nhit & ODggonm = 1,0 V6i ty 18 trung binh 1a 41%, khi ODggonm 14 0,5 thi biéu hién
cua gen GUS chi dat khoang 21%. Tuy nhién, khi tang ODgppnm 1€n 1,5 thi biéu
hién cua gen GUS lai c6 xu hudng giam, chi dat trung binh 26,6%.
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Bing 4: Biéu hién ciia gen GUS ¢ cac mat d9 vi khuin khéc nhau

ODgoonm Phin trim 14 mam biéu hién gen GUS (%)
0,5 21*+49
1,0 41°+49
1,5 26,7 £33
CV (%) 17,6
p 0,009

Ghi chu: Trong ciing mot cgt, cac so trung binh co cung chit cdi khong c6 sie khac biét co Y nghia vé mt thong ké
(p < 0,05). Ket qua dwoc thé hién bang so trung binh + do léch chuan. Trdac nghiém phan hang sé dwoc thuc hién
theo phuong phap Tukey.

3.5.2 Khdo sdt anh hiong ciia nong dg acetosyringone dén hiéu sudt chuyén gen
Trude khi chuyén gen, acetosyringone s€ dugc bd sung vao dung dich huyén phu
vi khuan véi cac noéng do 50; 100 va 150 uM dé danh gia anh huong cua hop chat

phenolic dén hiéu suit chuyén gen. Mat d6 vi khuan duoc sir dung trong thi
nghiém nay 1a ODgogpm = 1.

Bing 5: Biéu hién ciia gen GUS ¢ cic nong dd acetosyringone khic nhau

Acetosyringone (uM) S0 14 mim biéu hién gen GUS (%)
50 17,7 5,1
100 45,6 + 5,1
150 26,7+ 3,4
CV (%) 17,47
p 0,001

Ghi chii: Trong ciing mét cdt, cac sé trung binh cd cung chit cdi khong c6 sw khdc biét cd y nghia vé mdt thong ké

(p < 0,05). Két qua dwoc thé hién bang so trung binh + dj léch chuan. Trac nghiém phdn hang sé dwoc thuc hién

theo phuong phap Tukey.
Két qua chuyen gen cua cac tac gia trén thé gidi c6 sy khac biét rat 16n vé mat do
vi khuan tbi uu, méi truong nudi cay ciing nhu biéu hién ctia gen GUS. Theo Wu
et al. (2004), st dung Agrobacterium tumefaciens LBA4404, plasmid pTOK233,
ODggonm = 0,15 trén ca chua Lichun cho biéu hién GUS cao nhat 90,5%. Theo Sun
et al. (2006), Agrobacterium tumefaciens C58CIRIf mang plasmid pIG121Hm
chuyén gen trén gidong Micro-Tom cho biéu hién gen GUS 40%. Sharma et al.
(2009) da st dung Agrobacterium tumefaciens AGL1 mang plasmid pCTBE2L
hodc pRINASE2L chuyén gen trén gidng Pusa Ruby, Arka Vikas, va Sioux cho
thiy hon 90% s6 14 ¢6 biéu hién GUS. Yasmeen (2009) di st dung vi khudn mang
vector pROKIIAP1GUSint hodac pROKIILFYGUSint véi cac gen APETALA 1,
LEAFY (LFY), GUS va NPTII dé chuyén gen trén ca chua Rio Grande cho ty 1¢ tai
sinh 12 30,4% va biéu hién GUS dat 84%. Theo Van T Dang et al. (2010),
Agrobacterium tumefaciens EHA105 mang pSoup va pGI10229, ODggonm = 0,5 cho
ty 16 biéu hién GUS cao nhét 1a 30,14% & ca chua DMS.

3.5.3 Kiém tra cdy gia dinh chuyén gen

Két qua PCR trén 14 mam sau 2 tuan chuyén gen va la that 3 thang tudi cua cay tai
sinh trong moi trudong chon loc da xac nhan sy xuat hién cua gen CrylAb trén gel.
Nhu vay, ¢ thé két luan rang gen CrylAb di dugc gin vao bd gen ca chua. Hién
trong mo 14 va chdi tai sinh co thé sdng dugc trong méi truong cé 50 mg/l
kanamycin ching t6 gen nptll hoat dong tbt va tao ra enzyme dii dé phan huy
khang sinh. Cting v6i biéu hién ctia gen GUS thi nptll 1a gen thir 2 trong cassette
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da hoat dong c6 hiéu qua. Mat khac, két qua kiém tra ba"mg PCR da xac dinh duoc
gen muc ti€u CrylAb trong bo nhiem sac thé cia mo va 14 ca chua tai sinh.

ladder PC NC 2a 2b 3

Hinh 4: Két qua PCR tir 1a mam chuyén gen 2 tuin tudi, 14 ca chua t4i sinh 3 thang tudi
[ladder: Thang chuin DNA 1 kb; PC: Bing DNA 559 bp duge tir plasmid vi khuén
Agrobacterium tumefaciens; NC: dbi chirng 4m st dung la mam khong chuyen gen;

2a, 2b: Biing DNA 559 bp dwoc khuéch dai tir 14 mam chuyen gen 2 tuan tudi; 3:
Bing DNA 559 bp tir 14 ciy ca chua chuyén gen 3 thang tudi trong méi trwong chon
loc véi kanamycin nong dé 80 mg/1]

4 KET LUAN

Chung t6i da xac dinh dugc méi trudng tai sinh chdi va tao ré phu hop cho ciy ca
chua in vitro tir 1a mam 1a MS b6 sung 0,5 mg/l BA, 0,5 mg/l kinetin, 0,1 mg/l
IAA, 30 g/l sucrose, 8,4 g/l agar va pH 5,8. Ngudng gy chét cua kanamycin
sulphate d6i véi 1a mam 1a 50 mg/l. Viéc nhan ban plasmid, kiém tra gen CrylAb
va bién nap plasmid vao Agrobacterium tumafaciens da dugc thyc hién thanh cong
v6i san phdm plasmid 1a 11,6 kb twong tmg véi plasmid gbc pCAMBIA 2301 va
doan 4,2 kb twong ung véi doan cassette chira gen. Sau khi ly trich plasmid tir vi
khuén tai to hop, chung toi da da xac nhan dugc san pham khuéch dai ctia gen
CrylAb 1a 559 bp. Mat d6 ODgyopn = 1 va néng dd 100 pM acetosyringone cho ty
1¢ 14 mam biéu hién gen GUS cao nhét v6i 45,6 + 5,1%. Két qua PCR cho thiy c6
su xuat hién cta gen CrylAb & mot s6 14 mam chuyén gen 2 tuan tudi va 1a ca chua
3 thang tudi.
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