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TOM TAT

Noi dung bai nay dé& cap mot sd két qua nghién ctru vé bién nap di truyén tao cay mang gen HBsAg méa hda
protein vé virus viém gan B trén mot sb gic“')ng ca chua bi nhv TN 412 va TN 84 phuc vu dinh hwéng dai han tao
vacxin ti thwe vat. Két quéa nghién clru tai sinh chdi tiv 1a mam hai gibng gép phan tao tién dé cho nghién ctru bién
nap gen. La mam hai gibng (7 ngay tudi) dwgc gay nhiém va nuédi chung véi vi khuan Agrobacterium tumefaciens
mang gen HBsAg (promoter PDS + T7), gen nptll khang kanamycin va gen gusA. Sau 2 ngay nudi chung mé va&i vi
khudn, la mam dwoc riva sach vi khuan va nudi cdy chon loc trén méi trwerng MS ¢6 bé sung 0,5 mg/l IAA, 2 mg/l BA,
500 mg/l cefotaxime va 30 - 50 mg/l kanamycin. Qua it nhat bn 1an cAy chuyén (15 - 20 ngay/lan) trén méi trwérng
chon loc, nhiéu dong cay chuyé&n gen & ca hai gidng da dwoc thu nhan; cac dong cay chuyén gen da dwoc kiém tra
si hién dién va bidu hién cta cac gen chuyén bang ky thuat PCR, ky thuat héa mé té bao GUS, ky thuat PCR,
Southern blot va Western blot. Mét sé ca thé T4 cla mét dong cay chuyén gen To da duwoc kiém tra sw hién dién va
bidu hién clia gen nptll bang thtr nghiém dinh tinh in vitro kha ning khang kanamycin va béng k§ thuat PCR; twong
tw, gen HBsAg & ca thé& Ty cling da dwoc kiém tra bang ky thuat PCR.

‘TL‘P khoa: Agrobacterium tumefaciens, ca chua bi (Lycopersicon esculentum Mill.), chuyén gen, gen HbsAg,
la mam.

Genetic Transformation of Some Cherry Tomato
(Lycopersicon esculentum Mill.) Cultivars with The HbsAg Gene

Abstract

The present paper reported the results on the genetic transformation of two cherry tomato cultivars, TN412
(pureline) and TN TN48 (F1 hybrid) with the HBsAg for long-term objective of producing the plant edible vaccine
against Hepatitis B virus. Shoots regenerated from cotyledons served as materials for transformation experiments.
The 7-day old cotyledons of tomato seedlings were infected and co-cultivated for 2 days with the Agrobacterium
tumefaciens strain carrying the HBsAg gene [driven by the PDS (phytoene desaturase) and T7 promoters],
kanamycin resistance gene nptll and gusA reporter gene. Two days after co-cultivation, the cotyledons were washed
with cefotaxime solution and cultured on the MS medium containing + 0.5 mg/l IAA + 2 mg/l BA + 500 mg/l
cefotaxime and 30 - 50 mg/l kanamycin for selection of transformants. Through at least 04 rounds of selection (15 -
20 days/round), various kanamycin resistant (KR) lines were obtained in both cultivars and they were confirmed for
the presence and expression of transgenes by the GUS assay, by the PCR and Southern blot and western blot
analyses. Several T, individuals from Ty line were evaluated for presence and expression of the nptll gene by the in
vitro KR assay and by the PCR analysis. The presence of the HBsAg gene in the T individuals also was carried out
by the PCR technique.

Keywords: Agrobacterium tumefaciens, cherry tomato (Lycopersicon esculentum Mill.), cotyledon, genetic
transformation, HBsAg gene.
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Bién nap gen HbsAg trén mot sb gibng ca chua bi (Lycopersicon esculentum Mil.)

1. MO PAU

Ca chua bi (Lycopersicon esculentum Mill.)
12 nhém cac gidng ca chua, qua nhé duge dung
an tuoi, da va dang dudc trong nhiéu trén thé
gidi va trong nude. Ca chua bi chita cac thanh
phan dinh dudng tuong tu nhu & loai ca chua
qua to. Viéc dau tu nghién ctu chon giéng ca
chua bi trén thé& giéi da dat dudc nhiéu thanh
tuu trong lai tao, san xuit gidng thuong mai F,
nhung chua ghi nhan nhiéu cong bo trong linh
viuc tao dong/giong bién déi gen. o] nghién ctu
nay, hai giéng ca chua bi stt dung déu la giong
c6 y nghia kinh té&, trong d6 TN412 1a giong
thuan nhim theo déi su di truyén cta gen
chuyén va TN84 1a giong lai F, nén c6 thé nhan
giéng cdy chuyén gen bing phuong phap nhan
v tinh.

Trong dap ting mién dich d6i véi virus viém
gan B, protein khang nguyén bé mit (surface
antigen) nhé (S) déng vai tro chu yéu; do vay,
gen tao protein nay da dugc phan lap, dong héa
va dugc st dung trong bién nap di truyén trén
mot s6 d6i tugng cAy tréng quan trong nhu
thuoc 14 (Mason et al., 1992; Thanavala et al.,
1995; Sunil Kumar et al., 2003), chudi (May et
al., 1995, Sunil Kumar et al., 2005), cai xa lach
(Kapusta et al., 1999), khoai tay (Richter et al.,
2000; Joung et al., 2004) va ca chua qua to
(Arntzen et al., 2000), cherry tomatillo (Physalis
ixocarpa Brot.) (Gao et al., 2003), ca chua bi
(wild
Lycopersicon esculentum var. cerasiforme) (Guo
et al,, 2012) nham tao vacxin tit thuc vat néi

chung va vacxin an dugc (edible) néi riéng.

dang hoang dai cherry tomato,

Theo cac cong bd néu trén, két qua nghién
ctiu con c¢6 méat han ché 1a lugng protein (san
pham ctia gen chuyén) trong cay chuyén gen con
chua cao (do cht yéu dung promoter CaMV35S)
nén trong nghién cu nay, hé théng sao chép T7
cta thuc khuén thé (bao gom promoter T7 + gen
ma héa RNA polymerase + terminator T7) dugc
st dung - van dé gay dugc su quan tam dac biét
chi trong vai nam gan diy do chung tao biéu
hién rat cao 6 déi tuong thuc vat (Huu Tam et
al., 2004), ké&t hop véi promoter PDS (phytoene
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desaturase) tao su biéu hién chuyén biét 6 qua
nhim muc dich lam ting ham lugng protein
khang nguyén HbsAg.

Noi dung bai viét trinh bay két qua nghién
ctiu chuyén gen muc tiéu HBsAg vao hai giong
ca chua bi TN412 va TN84 bing phuong phap
dung vi khudn Agrobacterium tumefaciens va
st dung két hop hai loai promoter néi trén dé
chuyén gen HBsAg vao d6i tuong cdy trong nay.
Day 1a két qua nghién ctu diu tién & trong nudc
vé bién nap gen trén gidng ca chua bi thuong
mai TN412.

2. VAT LIEU VA PHUONG PHAP

2.1. Giong ca chua

St dung hai gibng ca chua bi TN412
(thuan) va TN84 (F,) (cong ty Trang Nong,
Thanh phé H6 Chi Minh).

2.2. Khtt trung hat

Hat duge khi trung bing dung dich
hypochlorite Na (nuéc Javel) 50% (v/v) trong 5
phit, ria sach bang nuéc cit va dude cdy trén
mdi truong MS (Murashige, Skoog, 1962) khong
chat diéu hoa sinh trudng (moéi truong MSO). La
mam ciy in vitro 7 ngay tudi cia hai giéng néi
trén duge st dung lam vat liéu x4y dung hé
thong tai sinh va chuyén gen.

2.3. Xay dung hé thong tai sinh

Nhu da néu, st dung mau 14 mam in vitro 7
ngay tudi cho nghién ctu tai sinh; ding méi
truong MS [vitamin B5 (Gamborg, 1968)] c6 bo
sung 0,5 mg/l IAA va 0,5 - 3 mg/l BA, 9 g/l agar.
Cay 14 mam sat mat mdi truong sao cho mit
trén la (adaxial) huéng lén, cudng 14 cim nhe
v&0 moi trudng.

Diéu kién nuoi: Cuong d6 anh sang ~ 3.000
lux, 9 gio chiéu sang/ngay, nhiét do 25 - 28°C.
Ty 1& tai sinh (%) va trung binh s6 chéi tai
sinh/mau dugc ghi nhan sau 6 tudn nudi cay.
Thi nghiém nham muc dich xac dinh duge moi
truong tai sinh t6t nhit dung cho nghién ciiu
bién nap gen. Thi nghiém duge b8 tri theo kiéu
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hoan toan ngiu nhién, don yéu t6 va dudc lap
lai 3 1an. Két qua 1a tri s6 trung binh cua 3 lan
lap lai. Phan tich théng ké s6 liéu bang phan
mém thong ké MSTATC, st dung tric nghiém
Duncan dé danh gi4 két qua thi nghiém.

2.4. Chuyén gen

24.1. Dong vi khuidn Agrobacterium

tumefaciens

Dong LBA 4404 chtia plasmid pITB-
HBsAg (~ 16,78kb, Hinh 1) mang cac gen
HBsAg tao protein khang nguyén bé méit nho
(S), gen khang kanamycin nptIl va gen chi thi
gusA. Gen HBsAg va gen gusA duge diéu khién
bdi promoter T7 va promoter PDS (phytoene
desaturase) nhdm tao biéu hién manh va
chuyén biét & qua. Vi khuén dude nuéi lic (150

Pt
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vong/phit) trong moéi truéng LB c¢6 50 mg/l
kanamycin trudc khi gy nhiém mo, nhiét do
nudi 26 - 28°C.

2.4.2. Quy trinh chuyén gen

Cdy cac 14 mam trén moi trusng MS c6 bo
sung 0,5 mg/l IAA va 2 mg/l BA (moi trucong TS4
- dung tai sinh); nuéi 2 ngay ngoai sang. Gay
nhiém mé véi vi khuén trong 10 phut va nudi
chung mé véi vi khudn trong 2 ngay trén moi
trudng TS4 c6 bd sung acetosyringone 100pM,
dé ngoai sang. Tiép theo, ria vi khudn bam vao
md bing nuéc cat va dung dich cefotaxime (500
mg/l), thaAm kho nhe mé va cdy 14 mAm trén moi
trudng TS4 ¢6 500 mg/l cefotaxime nhung khong
¢6 tac nhan chon loc kanamycin, théi gian nuéi
4 ngay. O giai doan nuéi chon loc, nudi cdy 14
mAam trén mdi trudng TS4 c¢6 30 mg/l kanamycin

Hinh 1. Ciu tric plasmid pITB-HbsAg dung bién nap
théng qua vi khuin Agrobacterium tumefaciens
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Bién nap gen HbsAg trén mot sb gibng ca chua bi (Lycopersicon esculentum Mil.)

va 500 mg/l cefotaxime, thoi gian 15 - 20 ngay;
sau d6, cdy chuyén mé seo/phac thé chdi (hinh
thanh tit vét cit 14 mam) sang moi truong TS4
¢6 50 mg/l kanamycin va 500 mg/l cefotaxime
(thyc hién 3 chu ky chon loc, 15 - 20 ngay/chu
ky) dén khi hinh thanh chéi.

o« A on oA -~ o« A on
2.5. Kiém tra sy hién dién va biéu hién cta
~?
gen chuyén

2.5.1. The GUS

U m6 14, cudng 14, than cAy in vitro, md thit
qua non va chin (cit ngang) trong thuéc thi
GUS ¢ 37°C (t4 am) trong 24 gi¢ (Jefferson et
al., 1987).

2.5.2. Kiém tra su biéu hién dinh tinh cia gen
khang kanamycin nptll & dong cdy Tyva T,

Dé6i véi cay T,: Cdy chdi/cum chéi (cao 1 -
1,5cm) va chéi to (cao khoang 3cm) nhan dudc
trén moi truong tai sinh ¢6 kanamycin sang moi
trudng MSO ¢6 50 mg/l kanamycin dé theo dai
kha nang tang trudng (phat trién than, 14 va tao
ré) trong thoi gian 1 thang. D&i véi cac ca thé T;:
Khi trung, gieo va nudi cdy hat T, (tit cay T,)
trén moi truong MSO dén khi tao cay cé 14 that.
Nudi cdy cac manh 14 that (0,5 x lcm) trén moi
truong TS4 c¢6 50 - 100 mg/l kanamycin. Ghi
nhan kha nang khang kanamycin ctia cac ca thé
trong thdi gian 1 - 1,5 thang.

2.5.3. Ky thuat tach DNA la dung kiém tra
PCR

St dung ky thuat tach DNA bang phuong
phap dung Cetyltrimethyl ammonium bromide -
CTAB (Dellaporta et al., 1983).

2.54. Kiém tra PCR gen chuyén déi véi
dong cay T, va mét s6 ca thé T,

Su hién dién cta gen nptll, gen HBsAg
dugc kiém tra dung cac cap mdi dic hiéu. Méi
gen nptll: Ka(F): 5-ACA CGC TGA AAT CAC
CAG TCT C-3, Ka(R): 5-CTC GTC CTG CAG
TTC ATT C-3; khuéch dai doan DNA 600bp;
chuong trinh nhiét: 94°C: 5 phuat; 35 chu ky
(94°C: 1 phut, 55°C: 1 phut, 72°C: 2 phut); 72°C:
7 phit. Mbi gen HBsAg: HBV(F): 5-ATG GAG
AAC ACA ACA-3, HBV(R): 5-GGA TCC TTT
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TGC GGA AGC CCA- 3’; khuéch dai doan DNA
480bp; chuong trinh nhiét: 94°C: 10 phut; 40
chu ky (94°C: 50 giay, 45°C: 45 giay, 72°C: 50
gidy); 72°C: 7 phut.

2.5.5. Trong cac dong ciy chuyén gen T, &
vuon vom

Cay con in vitro dat chiéu cao 7 - 8cm dugc
dem trong & vuom uom. Gia thé tréng bao gém
d4at sach + phan chudng hoai trén chung véi ty
16 3:1. O giai doan 10 ngay dau, ciy cAn dugc
che nham tranh anh sang truc tiép; sau dé cay
dugc dem ra dé ngoai 4nh sang tu nhién trong
vuon uom dén khi ra hoa, két qua va chin do
(sau khoang > 2 thang dén<3 thang). Hat qua
chin d6 dudc riia sach, bao quan 6 4°C dung cho
nghién ctiu tiép theo (thé he T)).

2.5.6. Kiém tra Southern blot

Cac buéde ky thuat duge thuc hién theo tai
liéu ctia Datta et al., (1997). Thu cac 14 xanh t6t
(10 14) ctaa cac dong ciy ca chua TN412 1,5
thang tudi trong & nha luéi dé lam thi nghiém.
Thuc hién tach chiét DNA, cit bang enzyme gidi
han Ncol va thuc hién cac buéc theo thit tu cua
ky thuat. St dung bo kit “ECL Direct Nucleic
Acid Labelling and Detection Systems” cua GE
Heathcare, Amersham (UK) (2012). Probe la
trinh tu DNA plasmid c6 bién 14 hai diém cét
béi enzyme Neol 6 vi tri 8388 va 14220.

2.5.7. Tach protein téng s6 mé thit qua
Theo tai liéu cua Datta et al., (1997)

2.5.8. Kiém tra nhanh su hién dién cua
protein HBsAg trong mé thit qua cay
chuyén gen

Dung que tht ELISA dic hiéu ctaa coéng ty
Clinotech Diagnostics (Canada).

2.5.9. Kiém tra Western blot

Ky thuat st dung dé chiét tach protein tit qua
(= 10 g) clia cy trong 6 nha luéi dude dua theo tai
liéu ctaa Datta et al., (1997). Protein HBsAg dudc
phat hién theo phuong phap chung cia Ausubel et
al., (1987). St dung protein khang nguyén HBsAg
tinh khiét va khang thé dac hiéu HBsAD cta cong
ty Sigma-Aldrich (MF).
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3. KET QUA VA THAO LUAN

3.1. Xay dung hé thong tai sinh

Sau 6 tuan thi nghiém tai sinh choéi tu la
mam giong ca chua TN412 nudi cdy trén moi
truong MS c6 bd sung cac chit diéu hoa sinh
trudng IAA (0,5 mg/l) va BA (0,5 - 3 mg/l), két
qua 6 bang 1 cho th4y, néi chung, ty 1é tai sinh
tang dan tu 29,44% dén 68,33% tuong ting véi
su gia tang ctia néng d6 BA ti 0,5 mg/l dén 1,5
mg/l; ty 1& tai sinh chéi dat cao nhat 88,33% &
nghiém thitc TS4 (c6 2 mg/l BA) (Hinh 2d). Khi
néng dd BA cao hon 2 mg/l, ty 1& tai sinh lai
giam (Hinh 2 e,f). Su gia tang trung binh s6 chéi
tai sinh trén mét mau ciing theo chiéu huéng
tuong tu nhu & truong hop trén, dat cao nhat
3,48 chdi ¢ nghiém thic TS4 va giam khi néng
dd BA cao hon 2 mg/l.

Trén moi truong tai sinh t61 uu cho giéng
TN412, d61 v6i gidng ca chua TN84, ty 1& tai
sinh chdi va trung binh s6 chéi tai sinh/ mau la
mam cao hon, l1an lugt 1a 91,24% va 3,63 choi.
Nhu vay, méi truong trén da tao ty 1& tai sinh
va trung binh s6 chéi/ mau & hai giéng ca chua
noéi trén theo ching t6i 1a rat tot va moi truong
TS4 duge st dung trong nghién ctu bién nap
gen 0 giai doan tiép theo. Cac s6 lidu day dua vé
ty 1& tai sinh 6 cac nghiém thidc d6i véi giong
TN84 ciing nhu thao luan, so sanh két qua tai
sinh trén hai giéng ca chua nay véi cac két qua
nghién ctiu clia cic tac gia trong va ngoai nude
sé dugc trinh bay 6 mdt bao cio khic.

3.2. Chuyén gen

Nguy&n Hiu Tam, Bui Minh Tri, Nguy&n Hivu H

Céac 14 maAm dudc cit cdn than khoi cay
mam 7 ngay tudi, dugc nudi 2 ngay (pre-
culture) trén méi trudng TS4. O giai doan nay,
l4 mam tang vé kich thuéc, tré nén cting cap
sin sang cho khau gay nhiém véi vi khuén.
Cach xt ly, nudi chung véi vi khuén, quy
trinh chon loc dugdc 4p dung chung cho ca hai
giéng ca chua.

Qua trinh nghién ciu cho thay hai gidng ca
chua bi trén kha man cam véi khang sinh
kanamyecin so véi mot s giong ca chua qua to (sd
liéu ca nhén); do vay, sau khi nudéi chung, la
mAam cua ching duge nudi cay trén moéi truong
khong c6 kanamycin trong 4 ngay trude khi chiu
su chon loc bédi kanamycin ting dan tit 30 mg/l &
lan chon loc dau tién dén 50 mg/l & cac 1an chon
loc tiép theo.

Trén moéi trudng c6 30 mg/l kanamycin, sau
2 tudn, da s6 cac 14 mam tré nén nau dan; ngugc
lai, 6 modt s6 14 mam c6 sy hinh thanh cum mo
tring ho#c tring diém xanh & vi tri géc 14 mam,
d6i khi ¢6 su hinh thanh phéac thé la. Tu tuan
thi 3 trd di, c6 thé c6 chdi nhd hinh thanh trén
cac cum mo nay. Cac mé seo/chédi nhéd dude ti€p
tuc nudl cdy chon loc trén méi truong c6 50 mg/l
kanamycin thém 3 chu ky chon loc tiép tuc dén
khi nhan dudge chdi ting trudng tét. O giai doan
bit ddu st dung 50 mg/l kanamycin c6 mét s6
mé seo/chdi nhd khong phat trién tiép tuc; mo
seo hoa nau, 14 choi da vang va chét nhung mot
s0 it cum md/ chdi van ti€p tuc tang sinh vé mat
kich thuéc hinh thanh cac choéi 16n hon (Hinh
3a,b) va day la biéu hién cho thay ching c6 thé
14 cac c4 thé da mang gen chuyén.

Bang 1. Anh hudng ctia chat didu hoa sinh truéng dén ty 18 tai sinh chdi tit 14 maAm ca chua
TN412 nubi cdy trén cac moéi truong MS + IAA (0,5 mg/l) + BA (0,5 - 3 mg/l), sau 6 tuan

Chét diéu hoa sinh trwéng (mg/l)

Nghiém Ty I& Ia mam tai sinh choi Trung binh s6 chdi tai
thire IAA BA (%) sinh/mau la mam
TS1 0,5 0,5 29,44 ¢ 0,57 f
TS2 0,5 1,0 45,55 d 1,15
TS3 0,5 1,5 68,33 ¢ 2,09d
TS4 0,5 2,0 88,33 a 348a
TS5 0,5 2,5 78,33 b 2,84b
TS6 3,0 0,5 73,33 be 2,53¢

Chii thich: Trong méi cot cé it nhat mot ky tu gidng nhau thi su khac nhau khong cé y nghia béi su phan hang ciia Duncan
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Bién nap gen HbsAg trén mét sé gidng ca chua bi (Lycopersicon esculentum Mill.)

Hinh 2. K&t qua tai sinh choi tir 14 mam ca chua TN412
& cac nghiém thiic khac nhau (TS1 - TS6), sau 6 tuan nubi cay

e 5y

Hinh 3. Tai sinh choéi va nuéi choi, cay ca chua trén méi truong c¢6 kanamycin

Ghi chii: a. Choi tai sinh tir 14 mam ca chua TN412 trén méi truong cé 50 mg/l kanamyecin; b. Choi tai sinh tir 14 mam ca chua
TN84 trén méi truong cé 50 mg/l kanamycin; c. Choi ca chua TN412 tao ré trén moéi truong c6 50 mg/l kanamycin; d. Cay ca
chua TN412 phat trién, tao ré tét trén méi truong cé 50 mg/l kanamycin

3.3. Kiém tra thé chuyén gen

3.3.1. Kiém tra dinh tinh su biéu hién cuia
gen nptll & cdy chuyén gen thé hé T, va T,
Khi choéi tai sinh (th& hé T,) cao 1 - 3cm,
ching duge cdy chuyén sang méi trusng MSO
c6 50 mg/l kanamycin dé theo déi su ting
trudng. Két qua cho thiy mot s6 dong ting
trudng va ra ré tot trén moi truong nay tao cay
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16n véi day du ré than 14 (Hinh 3c,d); ngudc lai;
chdi d6i chiing bi vang 14, khong tao ré va chét
sau d6. Cac cay lén dugc dem ra tréng 6 nha
luéi (Hinh 4a) dén khi ra hoa (Hinh 4b), két
qua (Hinh 4c,d). Chi c6 cac dong ca chua
TN412 dudc trong 6 nha luéi dé tiép tuc nghién
ciu su di truyén ctda cac gen chuyén. Hat cua
ching dudgc gieo in vitro (Hinh 5a) phuc vu cho
cac nghién ciu tiép theo.
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F

Hinh 4. CAy ca chua TN412 chuyén gen giai doan ra hoa, két qua trong nha luéi

Ghi chi: a. C4y con giai doan nha luéi; b. Cy giai doan ra hoa (PC: Péi ching, CG: Chuyén gen); ¢, d. Qué ca chua chuyén

gen giai doan xanh va chin dé

Hinh 5. K&t qua th& nghiém tinh khang kanamycin ctia cac ca thé ca chua TN412 chuyén
gen thé hé T, dung manh la nuéi cdy trén méi trudng cé6 bé sung kanamycin

Ghi chi: a. Gieo in vitro hat T, trén gidy tham nudc; b. Biéu hién tinh khang phan biét doi véi kanamycin ctia mot s6 cd thé T,

sau 1,5 thang nuéi cdy manh l4 trén méi truong cé 50 mg/l kanamyecin; c. Biéu hién tinh khang cao déi véi kanamyein ctia c4
thé chuyén gen T, sau 1 thiang nuéi cdy manh I4 trén méi truong cé 100 mg/l kanamycin (PC: Déi chiing - mat diép luc t6: CG:

Chuyén gen)

Qua tht nghiém nubi cdy manh 14 cia mot
s6 ca thé ca chua TN412 thé hé T, (tit mot dong
ciy chuyén gen T,) trén méi trudng TS4 c¢6 50
mg/l kanamycin, két qua cho thay mot s6 it
manh 14 chét vang con da s6 cac manh con lai c6
tang trudng va tai sinh chdi méi binh thudng
(Hinh 5b). Kha ning khang kanamycin cta cac
ca thé nay rat cao - vaAn c6 thé séng trén moi
trudng c6 100 mg/l kanamycin (Hinh 5c¢).

3.3.2. Kiém tra su biéu hién ctia gen chi thi
gusA

Két qua thii nghiém GUS déi v6i md thit 14,
mo cuéng 14, md than, md qua non va qua chin
TN412 cho th&y biéu hién GUS & céc loai mo6 14,

cudng va than 1a Am tinh (Hinh 6a,b); ngudc lai,
biéu hién GUS ¢ mé qua 1a duong tinh - c6 mau
xanh cham dac trung (Hinh 6¢c,d). Diéu nay do
gen gusA (vd gen HBsAg) dudc ciu tric vdéi
promoter PDS (chi tao biéu hién & mé qua) nén
thé GUS d4 cho két qua nhu du kién. O nghién
ctiu nay tuy chua cé so sanh su biéu hién cuaa
gen gusA diéu khién bdi promoter T7 véi mot s6
promoter khac nhung két qua thi GUS cho thay
mau xanh cham (indigo) biéu hién rat dam. Két
qua nay phu hop véi cong bd cia Huu Tam
Nguyen et al., (2004) vé su biéu hién rit cao caa
gen gusA trén md cady thudc 14 (Nicotiana
tabacum L.) dugc diéu khién bdi promoter T7 so
v6i promoter khac nhu CaMV358S.
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W

Hinh 6. Biéu hién GUS & mét s6 loai mé6 ctia cay ca chua TN412 chuyén gen.

Ghi chi: a. Biéu hién GUS am tinh é mé 14 cdy in vitro; b. Biéu hién GUS am tinh 6 mé cudng la (CL) va than (T) cdy in vitro;
c. Biéu hién GUS duong tinh é mé qua non (thanh ngang 2mm); d. Biéu hién GUS duong tinh é mé qué chin

3.3.3. Kiém tra PCR céac gen chuyén & ciy
Tyva cay T,

Két qua kiém tra PCR cac gen nptll va gen
HbsAg & cac dong cay T, hai giong TN412 va
TN84 cho thay c6 su hién dién cua cac bing
DNA duge khuéch dai tuong tng 1a 600bp va
480bp (Hinh 7a,b,c). Nhu vay, cd ban cac gen
chuyén da dudc hop nhat vao bo gen cta cay. Do
da c6 thi nghiém GUS nén phéan tich PCR gen
gusA da khéng duge thuc hién.

Tuong tu, kiém tra PCR hai gen nptI],
HBsAg cho thay c6 su phan ly tinh trang 6 thé
hé sau (T,) biéu hién qua két qua c6 ca duong
tinh va am tinh (Hinh 8a,b). Qua két hop két
qua kiém tra dinh tinh sy biéu hién cta gen
nptll dung phucng phap nudi cdy manh 14 trén

moi trudng c6 kanamycin va két qua PCR gen
nptIl va gen HBsAg & mot s cac ca thé T,, bude
diau nhan thay hai gen nptll, HBsAg lién két
chat (do cting dinh vi trong vung b trai-bo phai
cua T-DNA), ciing di truyén sang thé hé sau va
¢6 su phan ly theo quy luat Mendel véi ty 1é& 3:1
[P (x*rv) > 0,05].

3.3.4. Kiém tra nhanh protein HBsAg, kiém
tra Southern blot va Western blot

Cac thi nghiém nay chi duge thyc hién trén
giéng ca chua chuyén gen TN412. Két qua dung
que thi (Clinotech Diagnostics) dé phét hién
protein khang nguyén HBsAg & qua cho thay c6
su xuit hién cua vach chiing ducng (test line)
bén dudi vach chiing Am (control line); ngugc lai,

=
| =]
[
-
-
o
=
-

Hinh 7. Két qua kiém tra PCR mot s6 gen bién nap
& cac dong ca chua chuyén gen TN412 va TN84

Ghi chii: a. Két qua PCR gen nptII duong tinh véi bang DNA 600 bp (vi tri mii tén) & giong TN412 (L: Thang DNA chuan 1kb;
P: PC duong - plasmid; N1: DC 4m - nudc cat; N2: DC 4m - cdy khong chuyén gen; 1, 2, 3: Cdy chuyén gen); b. Két qua PCR
gen HBsAg duong tinh vii bang DNA 480bp (vi tri miii tén) 6 giong TN412 (L: Thang DNA chudn 1 kb; P: PC duong - plasmid;
N1: PC 4m - nudc cat; N2: DC 4m - cdy khéng chuyén gen; 1, 2, 3: Cdy chuyén gen); c. Két qua PCR gen HBsAg duong tinh véi
bang DNA 480bp (vi tri miii tén) ¢ giong TNS4 (L: Thang DNA chuan 1 kb; P: DC duong - plasmid; N: PC 4m - cdy khong

chuyén gen; 1, 2, 3, 4: C4y chuyén gen)
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Hinh 8. Két qua kiém tra PCR gen khang kanamycin nptII va gen HBsAg

& mot s6 ca thé cay ca chua T, giong TN412

Ghi chi: a. Kiém tra PCR gen nptII duong tinh vdéi bing DNA 600 bp (vi tri mii tén) (L: Thang DNA chuén 1kb; P: PC duong
- plasmid; N1: DC 4m - nudc cat; N2: PC 4m - cdy khong chuyén gen; 1, 2, 4, 5, 6, 8, 10, 11, 12, 13, 15: Céc c4 thé T, mang gen
chuyén; 3, 7, 9, 14, 16: Céc ca thé T, khéng mang gen chuyén); b. Kiém tra PCR gen HBsAg duong tinh vdi bang DNA 480bp
(vi tri miii tén) (L: Thang DNA chuan 1kb; P: PC duong - plasmid; N1, N2: PC 4m - nhu trén; 1, 2, 4, 5, 6, 8, 10, 11, 12, 13, 15:
Céc c4 thé T, mang gen chuyén; 3, 7, 9, 14, 16: Cdc c4 thé T, khéng mang gen chuyén)

4§ truong hop déi chiing khéng c6 vach nay (Hinh
9b). Dugc biét d6 nhay cua que thi dén 99,8%
va c6 thé phat hién t4t ca cac subtype cla virus
nhu adr, adw, ayr va ayw. Khong thiy vach
chiing duong d6i véi kiém tra protein tach tix
than va la (tai liéu ca nhan).

O thi nghiém Southern blot, k&t qua cho
thdy c6 sy hién dién cta biang DNA kich thudc
5,83 kb ding nhu du kién 6 cac dong ca chua
chuyén gen; ngudc lai, khéng c6 bang nay 6
truong hop d6i ching (Hinh 9a). O kiém tra

- _
@ IE'"; P N
T -
SH5 kb —a -
—
%6 kb
-
LS
P N

Western blot, cing ghi nhan dugc trén mang
bing protein & cac dong ca chua chuyén gen
ngang v6i vi tri cua protein khiang nguyén
tinh khist (Hinh 9c). Buéc ddu kiém tra
protein HBsAg cho thay ham lugng protein 6
qué cao hon so véi cong bd trude day ciia Gao
et al., (2003) khi dung promoter CaMV35S (s6
liéu cd nhéan). Guo et al., (2012) ctung da
nghién ctiu bién nap gen HBsAg trén cay ca
chua bi nhung khéng dung promoter tao biéu
hién d#c trung 6 qua.

L
md

Hinh 9. Két qua phan tich Southern blot va kiém tra protein HBsAg
d6i v6i cac dong ca chua TN412 chuyén gen

Ghi chii: a. Két qua lai Southern duong tinh véi trinh tu DNA lai mong dgi 5, 83kb (vi tri miii tén) (L: Thang DNA chuén -
HindIII; P: BC duong - plasmid; N: DC 4m - cay khong chuyén gen; 1, 2, 3: C4c dong chuyén gen); b. Kiém tra protein duong
tinh bang que thi Clinotech Diagnostics (1: Vach ching 4m; 2: Vach chiing duong; PC: Déi chiing; CG: Chuyén gen); c. Két
qué phén tich Western blot duong tinh doi vdi cdc dong ca chua chuyén gen (P: Protein HBsAg tinh khiét - 10ng; N: Cay

khéng chuyén gen; 1, 2, 3: Cac dong chuyén gen)
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Qua nghién ctu, da nhan duge 03 dong cay
chuyén gen d6i véi gidng ca chua TN412 (tan s6
chuyén gen dat khoang 1%) va 04 dong cay
chuyén gen d6i véi gidng ca chua TN84 (tin s6
chuyén gen dat khoang 1,5%).

4. KET LUAN

Trén hai giéng ca chua bi TN412 va TN84,
qua st dung phuong phéap chuyén gen bing vi
khuén Agrobacterium tumefaciens LBA 4404
chiia plasmid pITB-HBsAg, lan dau tién da thu
nhan dude mot s6 dong cdy cAy mang gen muc
tiéu HBsAg (diéu khién bdi hai promoter PDS
va T7) ma hoa protein khang nguyén bé mit
virus viém gan B. Cac dong néi trén da duge
kiém tra su hién dién va biéu hién cta cac gen
chuyén bing mét s6 phuong phap sinh hoc dinh
tinh nhu kiém tra su biéu hién cta gen nptIl 6
cdy chuyén gen thé hé T, va T,, kiém tra héa mo
t& bao GUS va phuong phap sinh hoc phan ti
nhu kiém tra PCR céac gen chuyén & cay T, va
cay T,, kiém tra nhanh protein HBsAg,
Southern blot va Western blot.

LOI CAM ON

Céc tac gia chan thanh cam on Vién Han 1am
Khoa hoc va Céng nghé Viét Nam da tai trg cho
nghién ctu nay. Cong trinh dugc thyc hién tai
Phong thi nghiém trong diém phia Nam vé céng
nghé t& bao thuc vat - Vién Sinh hoc nhiét déi.
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