25(3): 83-92

Tap chi SINH HOC

9-2003

CHUYEN GIEN MA HOA ENZYM MO XOAN ADN (PDH45) VAO CAY THUOC
LA (NICOTIANA TABACUM L. ¢v XANTHI) QUA AGROBACTERIUM VA
PHAN TICH CAC CAY PUGQC CHUYEN GIEN

PHAM XUAN HOIL TRAN DUY QUY
Vién Di truyén nong nghiép
PHAN TUAN NGHIA

Truong dai hoc Khoa hoc tu nhién, DPHOGHN

NARENDRA TUTEJA

Trung tam Ky thudt gien va Cong nghé sinh hoc quoc té

Véi chiic nang xic tic viec m& xoan ADN
soi doi dé tao ra hai sgi don, ADN helicaza déng
vai tr0 quan trong trong tat ca moi hoat dong
trao doi chat ADN. Rat nhi€éu ADN helicaza cua
céc co thé khac nhau nhu vi khudn, thuc khuin
thé, ndm men, dong vat c6 vd va con nguoi da
dugc phét hién, nghién cttu dac tinh va xac dinh
chiic nang ctia chiing. Gan day, gien ma héa cho
mot ADN helicaza (PDH45) cua cay dau Ha
Lan, 1a gien helicaza dau tién cta gigi thuc vat,
cling da duoc phan lap va nghién cttu dac tinh.
Céac nghién cttu hoat tinh enzym da ching minh
PDH45 1a mot protein quan trong véi nhiéu
chic nang nhu tham gia vao qud trinh sinh téng
hop protein, duy tri cac hoat dong co ban ctlia t&€
bao va kich thich hoat dong cua topoisomeraza I
[11]. Trong cong trinh nay, véi muc dich di sau
tim hiéu vai trd sinh 1y cia enzym PDH45 trong
qud trinh sinh truéng phét trién cla thuc vat,
ching to6i da tién hanh cdc nghién ctu chuyén
gien pdh45 theo ca hai huéng c6 nghia (sense)
va doi nghia (antisense) s dung cay thudc la
lam mo6 hinh thir nghiém.

I. PHUONG PHAP NGHIEN CUU

1. Vat liéu

Giong thuoc 14 Nicotiana tabacum cv xanthi
do Trung tam K¥ thuat gien va Cong nghé sinh
hoc quoc t€ (TTKTG&CNSHQT) cung cap.
Ching vi khuidn Agrobacterium tumefaciens
LBA-4404 dat mua tr hang Novagen. Vecto
chuyén gien thuc vat pBI121 cha hang

Clonetech. Cac chat khang sinh va héa chat su
dung trong cac thi nghiém cua hang Promega,
Sigma, Serva, USB. Thi nghiém dugc ti€én hanh
tai TTKTG&CNSHQT, Niu Deli.

2. Phuong phap

a) Cdu tric ciia cdc vecto tdi té6 hop mang gien
pdh45 theo cd hudng cé nghia va doi nghia

Vecto pBI121 dugc sit dung cho viéc chuyén
gien pdh45 vao thudc 14 theo ca hai huéng cé
nghia va doi nghia. Phan trinh tut ADN ma hoéa
cta gien pdh45 dugc nhan lén bang PCR st
dung mo6i dau 5' mang bo ba khai dau va trinh tu
nhan mat cua Ndel va moi dau 3' mang bo ba
két thic va trinh tu nhan mat cua Xbal. San
phdm cua phan ting PCR dugc gin vao vecto
pGEM-T Easy, sau chuyén vao t&€ bao kha bién
E. coli DH50 dé nhan lén plasmit tdi t6 hop.
Plasmit tdi t6 hop duogc cit b&i EcoR 1 sau phan
mi hoéa gien pdh45 dugc gin vao vecto
pBluescript da duoc cit bang EcoR 1. Phan ma
héa gien pdh45 trong vecto pBluescript lai dugc
tdch ra bang cach cit vecto v6i Xbal va sau d6
lai gdn vao vecto pBI121 dugc cét bang cung
enzym. Sdn phdm gan dugc chuyén vao t&€ bao
kha bién E. coli DH50Q va nuoi trén moi truong
LB chia 50pg/ml kanamyxin. Phan ma héa gien
pdh45 gin vao vecto pBI121 theo hudng c6
nghia va doi nghia dugc phan biét bing céach cit
plasmit tdi t6 hop (pBI121-PDH45) béi HindIll
va phan tich san phim cit trén gel agarosa
0,9%.
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b) Chuyén phdn trinh tw md héa gien pdh45 vao
ching vi khudn Agrobacterium tumefaciens
LBA 4404

Plasmit tdi t6 hop pBI121-PDH45 theo ca
huéng c6 nghia va doi nghia dugc chuyén vao
ching vi khuan LBA 4404 theo phuong phép
lam dong lanh-lam tan nhu mo ta cia Horsch va
cs. [5].

¢) Chudn bi mdu thudc ld cho viéc chuyén gien
pdhds

Hat thudc 14 dugc khir tring bé mat bai dich
rira (bleach 1% + tween-20 1%), trong 20 phut;
etanol 70%, trong 2-3 phit va sau d6 duogc rira
lai nhiéu 14an (9-10 14n) bing nudc cét. Hat thuoe
1a da khir tring duoc rai déu 1én dia petri chia
moi truong co ban MS (3,44 g mudi MY/,
sacaroza 3%, 1x vitamin B5 cia Gamborg, pH
5,8 va agar 0,8%) va u & diéu kién 4nh sang, do
4m va nhiét do phong thi nghiém. Sau khi hat
thudc 14 ndy mam, céc cay con dugc chuyén vao
binh thiy tinh cao thanh chita 50 ml moi truong
co ban MS. Cay thudc 14 lai dugc nhan lén va
duy tri trong binh thiy tinh bang viéc cat cac
doan than chita mot choéi ngl nuoi trong cac
binh thay tinh khac nhau. Cac cay thuoc 1a khoe
manh v6i cdc 14 ban to, phién 14 phang tir nhiing
cay thudc 1a con non dugc st dung cho muc
dich chuyén gien. Chon céc 14 banh t, dong
déu, loai bd gan chinh va vién xung quanh 14 dé
tang su ti€p xtc voi vi khuén, sau cit nho véi
kich thuéc dong déu nhau (1-1,5 cm).

d) Chuyén phan trinh tu md héa gien pdh45 vao
cdy thuoc ld thong qua vi khudn
Agrobacterium tumafaciens

Mot khudn lac dwong tinh clia ching vi
khuian LBA 4404 chita trinh ty ma hoéa gien
pdh45 theo hudng c6 nghia hoac d6i nghia duoc
nuoi cay lac & 28°C trong 50 ml moi trudng
YEM ( dich chiét ndm men 0,04%, mannitol
10%, NaCl 0,01%, MgSO,.7H,0 0,02% va
K,HPO, 0,05%) chia 50 pg/ml kanamyxin. Sau
2-3 ngay, 1ay 1 ml dich nuéi vi khuén bao hoa
nuoi trong 50 ml YEM & cung diéu kién cho t6i
khi mat do t&€ bao (OD) dat 0,5. Pha loang dich
nuoi t€ bao mat do (OD) 0,5 t6i 10 14n, sau cho
cac mAu 14 thudc 14 da duoc chuén bi nhu & trén
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vao ngam tir 5-10 phat. Cac mau 14 thudc 1a
duoc 1am kho béi gidy tham, sau chuyén sang
nuoi & moi truong tai sinh (co ban MS, 1 mg/l
BAP va 0,1 mg/l NAA) khong chita kanamyxin.

d) Chon loc, tdi sinh va sinh truong cua cdc cdy
chuyén gien

Sau 2-3 ngay cung nudi cdy trong moi
truong tai sinh khong chira kanamyxin, cac mau
thuoc 14 duoc chuyén sang moi trudng chon loc
(moi trudng tai sinh chita 300 pg/ml kanamyxin
va 500 pg/ml cacbenixilin). Sau 3 dén 4 tuan,
khi cdc choi non da xdc dinh duogc than cay,
ching dugc tach ra va nudi trén moi trudng ra ré
(co ban MS chita 500 pg/ml cacbenixillin va
100 mg/ml kanamyxin). Khi cic cay con da
dinh hinh ca than va ré, ching dugc chuyén
sang nudi & binh vermiculit cho dén khi cay
cing cap (10-15 ngdy), sau d6 dugc chuyén
sang binh dit va nuoi & diéu kién nha kinh.

e) Cdc phuong phdp nhdn biét gien pdh45 trong
cdc cdy chuyén gien

Su sinh trudng va phat trién cha cay chuyén
gien trén moi truong chon loc: moi trudng chon
loc nhu trinh bay & muc trén. Cay thudc 14 binh
thuong khong c6 gien khdng kanamyxin nén
khong thé sinh trudng trén moi trudng chia 300
Hg/ml kanamyxin con cay thudc 14 chuyén gien
chia gien khiang kanamyxin nén sinh trudng
binh thuong trén moi truong chia 300 pg/ml
kanamyxin.

Phan dng chudi tring hgp (PCR): hé gien
cia cdc cay chuyén gien sinh truéng binh
thuong trén moi truong chon loc dugc st dung
cho phan tng PCR véi cap moi dac hiéu dau 5'
va 3' clia gien pdh45. Ngoai ra, céc cay chuyén
gien theo hudéng cé nghia, phan tng PCR su
dung mdi dau 5' chia trinh tu nhan mat Ndel va
bo ba khoi dau gien pdh45 véi moi gan dau 5' va
moi gan ddu 3' trén gien GUS. Cic cay chuyén
gien theo hudng do6i nghia, phan ting PCR su
dung mdi dau 3' chia trinh tu nhan mat Xbal va
bo ba két thic gien pdh45 v6i moi gan dau 5' va
moi gan dau 3' trén gien GUS.

Phan tich GUS: su biéu hién ctia gien GUS
trong céc cay chuyén gien theo cd huéng c6



nghia va t6i nghia dugc xac dinh theo phuong
phdp héa moé nhu mo ta cua Jefferson (1987).

II. KET QUA NGHIEN CUU

1. Qua trinh hinh thanh cac cau tric cé
nghia (sense construct) va doéi nghia
(antisense construct)

Biéu do6 cha qud trinh tao cdc plasmit tdi to
hop mang gien pdh45 dugc trinh bay & hinh 1.
Ca hai huéng c6 nghia va doi nghia, trat tu ADN
ma héa gien pdh45 duoc gian vao vecto chuyén
gien pBI121 boi vi tri Xbal, bén trdi 1a chubi
khai dong CaMV35 S, bén phai la trat tv ADN

ma hoéa gien GUS. Hai bo ba khéi dau (ATG),
mot cho gien pdh45 va mot cho gien GUS déu
nam phia bén phai ctia chudi khoi dong CaMV
35 S vi vay su biéu hién cla hai gien ndy cung
chiu su diéu khién ctia chudi khéi dong CaMV
35 S. Chi c¢6 mot bo ba két thic(transcription
termination) cho ca gien pdh45 va GUS niam
ngay sau gien GUS nén khi vao trong co thé
thuc vat, qud trinh phién ma s€ sinh ra mot ARN
thong tin tidi t6 hgp (PDH45 - GUS fusion
transcripts) con qud trinh dich ma s€ sinh ra hai
protein (PDH45 va GUS) trong truong hop ciu
trdic c6 nghia va chi c6 mot protein clia gien
GUS duoc sinh ra trong truong hop céu tric doi
nghia.

Amp
[ pB S-SK (+) ]
Liue] IT FDH45 T ot
] |
EcoRlI —» - Xhol
FW D REV
(Ndel) (Xbal)
Phan ma hod pdh45 dugc nhan
lén b&i PCR sau gan vao vector
pGEM -T Easy
Amp
pGEM-T Easy
S0S i PDH45 } L
EcoRlI Xbal EcoRI|
Phdn ma hod pdh45 lai dugc tdch ra bdi cat véi EcoR 1
sau gan trd lai vector pBS-SK(+). Dong gan xuéi (A)
vangugc (B) dugc phan biét bang cat Xbal
A< Tap
Am Am[
{ pB S-SK (+) ] pB S-SK (+)
Ly + BT 015 el L-—”
Xbal
EcoR| Xbal ™ g coR EcoR | EcoRl
Xbal ; Xbal -
Gen pdh45 dugc tich rabsicatvéi Xbalsau gin
vao vector pBI121. Cdu tric c6 nghiavadéinghia
dugc phan biétbang viéc cat plasmid véi H ind III
Kan Kan
caM V35S uidA CaMV35S PDH45 uidA

Xbal

Hindl 11 =P Hindi1

pB1121-PDH45
Sense

bal

Xbal

Hlnd|\|<—>H\ndH\ Xbal

1.6 kb

pB1121-PDH45
antisense

Hinh I. Qua trinh tao ra plasmit tdi t6 hop mang gen pdh45 theo ca huéng c6 nghia (sense) va doi
nghia (antisense)

Dé phan biét cdu tric ¢6 nghia va cdu tric
doi nghia, ciing nhu dé khang dinh gien pdh45
da duoc gin vao vecto chuyén gien pBI121,
ching toi da su dung ky thuat PCR va cit
plasmit tdi t6 hop biang Hind 11I. Két quéa dugc
trinh bay & hinh 2. Ca cau tric c6 nghia va doi
nghia, phan ting PCR déu cho sdn pham 1,2 kb

khi sir dung cap moéi dac hiéu dau 5' va 3' cia
gien pdh45 (hinh 2B, cot 1, 2). Cic phan tGng
PCR st dung moi dac hiéu dau 5' cia gien
pdh45 v6i moi dac hiéu gan dau 3' hoac 5' cla
gien GUS v6i cau tric c¢6 nghia cho cac san
phdm twong tng 1a 3 kb hodc 1,22 kb (hinh 2B,
cot 8, 9) va cdc san pham cling kich thudc cling
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dugc quan sat véi ciu tric doi nghia sir dung cac
cap moi dac hiéu dau 3' cua gien pdh45 véi moi
dac hiéu gin dau 3' hoac 5' ctia gien GUS (hinh
2B, cot 10, 11). Khi cit cau tric c6 nghia va doi
nghia bang Xba 1, mot bang khoang 13 kb tuong
ung véi vecto pBI 121 va mot bang 1,2 kb twong
ung véi trinh tu ma hoéa gien pdh45 da duoc
quan sit (hinh 2B, cot 4, 5). C6 mot trinh tu

A HindIll

ADN nhan mat boi HindIIl & vi tri 388 - 393
trén gien pdh45 nén dac tinh nay dugc st dung
cho viéc phan biét cau tric cé nghia va doi
nghia. Khi cét cdu tric c6 nghia bang Hind 111
s& cho san pham 1a cdc bang 13 kb va 1,2 Kb
(hinh 2B, cot 6) trong khi d6 san pham cit s& 1a
12,6 kb va 1,6 kb, khi cat cau tric d6i nghia
béang Hind 111 (hinh 2B, cot 7).

-+ . 0

Pl 4— Likh —» p
Pl +— 122 — P3
Fl = E3.4

» P4

HindlIl HindlII

1 ¥h

| " - -
P24— 128 —w Py

P2 -4— 122 —= P3
Pl ikh » P

1 23456 78 8101

Hinh 2. (A), Cau tric mach thiang clia plasmit ti t6 hop mang gien pdh45 theo ca hai huéng c6
nghia va d6i nghia. (B), Chiing minh phan ma héa gien pdh45 da duoc gan vao vecto pBI121 theo
ca huéng c6 nghia va d6i nghia bing PCR va cét enzym giGi han. San phdm phan ing PCR
va cét enzym gidi han duoc dién di trén gel agaroza 0,9%, sau nhuoém véi ethidium bromit

Cot 1 va 2: san phdm PCR clia cau tric ¢6 nghia va doi nghia stt dung cip moi dac hiéu clia pdh45.

Cot 3: Thang chuan ADN 1kb.

Cot 4 va 5: san phdm cét enzym giéi han clia cau tric ¢6 nghia va d6i nghia boi Xba 1.
Cot 6 va 7: san phdm cit enzym gi6i han clia c4u triic c6 nghia va d6i nghia béi Hind 11
Cot 8 va 9: san pham PCR cia cau triic ¢6 nghia stt dung méi dic hiéu dau 5' cha pdh45 véi moi dic

hiéu dau 5' va 3' cua gien GUS.

Cot 10 va 11: san pham PCR cua ciu tric doi nghia sit dung moéi dic hiéu dau 3' clia pdh45 véi moi

dac hiéu dau 5' va 3' cta gien GUS.
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2. Chuyén cac cau tric c6 nghia va doi nghia
vao cay thuoc la

Cac cdu tric c6 nghia va doi nghia duoc
chuyén vao chang vi khuan Agrobacterium
tumefaciens LBA 4404 bang phuong phéap 1am
dong-1am tan. Céac dong phan ti ti t6 hop duogc
chon loc trén moi truong YEM - agar chia 100
Mg/ml kanamyxin va 12,5 pg/ml rifampixin. Su
c6 mat cta gien pdh45 ca huéng c6 nghia va doi
nghia trong chung vi khuian LBA 4404 dugc

1 2
Hinh 3. Chiing minh phdn ma héa gien pdh45 da dugc chuyén vao Agrobacterium tumefaciens
LBA-4404 theo c4 huéng c6 nghia va doi nghia bang PCR. San pham phén ting PCR
duogc dién di trén gel agaroza 0,9% sau nhudm véi ethidium bromit

khang dinh bdi PCR sir dung cdc méi dic hiéu
dau 5' va 3' cua gien pdh45 va dich nuoi vi
khuén nhu soi khuon. Két qua 1a cic phan tng
PCR cho céc san phdm c6 kich thuéc ding nhu
du doan. Mot bang ADN kich thuéc 1,2 kb
tuong Gng véi phan ma héa gien pdh45 duoc
phat hién & ca huéng c6 nghia va do6i nghia
(hinh 3), chiing to6 cdc cu tric c6 nghia va doi
nghia da dugc chuyén vao vi khuidn dé tao ra
Agrobacterium tai t6 hgp.

1,2 kb

3

Cot 1 va 3: san pham PCR clia c4u triic ¢6 nghia va doi nghia st dung cip mai dic hiéu clia pdh45.

Cot 2: thang chuin ADN 1 kb.

Viéc chudn bi mau thudc 14 va qud trinh
chuyén Agrobacterium téi t6 hgp vao cay thudc
14 nhu mo ta & phan phuong phdp (¢ va d). Sau
giai doan dong nuoi cay (2-3 ngay), cic mau
thuoc 14 da duoc chuyén gien dugc chuyén sang
moi truong chon loc (co ban MS chita 300
Mg/ml kanamyxin va 500 pg/ml carbenixillin).
Carbenixillin & nong do 500 pg/ml di dé giét
chét vi khudn va & néng do 300 pg/ml
kanamyxin thi cay thudc la binh thuong khong
thé phat trién duogc vi vay cdc cay phat trién trén
moi trudng chon loc ¢ thé tam xem la céc cay
dugc chuyén gien vi cic cay ndy cé chifa gien
khang kanamyxin. 100 cay chuyén gien tir moi
cdu tric c6 nghia va d6i nghia dugc chon loc
cho céc budc phan tich ti€p theo. Cac mau thudc
14 khong chuyén gien (dang hoang dai) duoc

sinh truong trong cung diéu kién trén moi
truong khong chita kanamyxin. Hinh 4 chi ra t6c
do sinh trudng va hinh thdi ctia cac cay chuyén
gien theo hudéng c6 nghia, d6i nghia va cay
khong chuyén gien & céc giai doan phdt trién
khac nhau nhu: giai doan hinh thanh mo seo,
sinh truéng trong moi truong co ban MS,
vermiculit, binh dat va giai doan chudn bi nd
hoa.

3. Su phat sinh hinh thai ctia cac cay chuyén

gien

Nhu két qua trinh bay & hinh 4, c6 su thay
déi vé hinh thai vé6i cdc cay chuyén gien so véi
cay khong chuyén gien. Su thay déi nay dugc
quan sit rat rd & céc cay chuyén gien theo
huéng d6i nghia, cu thé & 16 nay, mic do hinh
thanh mo seo it va yéu hon nhung sinh trudng
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Thudc 14 khong chuyén gien C6 nghia D61 nghia

Hinh 4. Su sinh trudng va diac diém hinh thai clia cay thudc 14 chuyén gien theo huéng c6 nghia (&

gifta), d6i nghia (bén phai) va khong chuyén gien (bén trdi) & giai doan hinh thanh mo seo (A), giai

doan nuoi trong 6ng nghiém (B), giai doan trong khay dat (C), giai doan trong nha kinh (D) va giai
doan chudn bi né hoa (E)

88



nhanh hon; cdc moé seo ¢6 nhiéu long, mau xanh
va vang dam va hinh thanh it chéi hon; cac chdi
cum lai v6i nhau véi céc 14 to, nhiéu long va cé
mau xanh t6i (hinh 4A, hinh bén phai). Su khac
biét vé hinh thdi clia cdc cay chuyén gien theo
huéng d6i nghia ciing dugc quan sat & cac giai
doan ti€p theo clia qua trinh sinh truéng & chd
céc cay nay c6 dot than ngan, 14 xanh hon, day
hon, c6 l6ng, ¢6 hinh mii gido va ban 1a khong
phfmg (hinh 4: A, B, C, D, E, cac hinh bén
phai). 15 trong s6 100 cay chuyén gien theo
huéng do6i nghia c6 thoi gian sinh trudng sém

hon so véi céc cay khong chuyén gien tir 10-25

ngay (hinh 4-E, anh bén phai). Tuy vay, khong

thay c6 su khdc biét ro rét vé hinh thai gilra cac
cay chuyén gien theo huéng c6 nghia so véi cc

cay khong chuyén gien (hinh 4: A, B, C, D, E,

cac hinh ¢ gitra).

4. Khang dinh su c¢6 mat cua gien pdhd45
trong hé gien (genom) cuia cac cay chuyén
gien

Viéc cdc cay chuyén gien sinh truéng binh
thuong trén moi truong chda 300pg/ml
kanamyxin chiing t6 gien pdh45 da duoc chuyén
vio co thé clia cay. Tuy nhién dé khing dinh
thém su c6 mat cua gien pdh45 trong genom clia
cdc cay chuyén gien, ching to6i di tién hanh
phéan ting PCR st dung cdc cap moi dac hiéu cua
gien pdh45 va gien GUS nhu mo ta & phan trén
va phan tich su biéu hién clia gien GUS trong
cdc cay chuyén gien. 50 cay khdng kanamyxin
tir mo6i hudng c6 nghia va d6i nghia dugc phan
tich bing PCR va phan tich sy biéu hién cua
gien GUS. Tat ca céc san pham phan ting PCR
st dung hé gien cdc cay chuyén gien lam soi
khuon cho két qua nhu mong dgi. Hinh 5 trinh
bay két qua phan tich sy xuét hién ctha gien
pdh45 trong hé gien clia mot s6 cay chuyén gien
va khong chuyén gien bing phan ting PCR. Ca
cdu tric c6 nghia va doi nghia phan ung PCR
déu cho san pham 1,2 kb khi sir dung cap moéi
dac hiéu dau 5' va 3' cua gien pdh45 (hinh 5: cot

3,4 vas5, 6), trong khi d6 cac phan ting PCR st

dung moéi dac hiéu dau 5' cua gien pdh45 véi

moi diac hiéu gan dau 5' hoac 3' ctia gien GUS
v6i cdu tric ¢6 nghia cho cdc san phdm tuong
ung 1a 1,22 kb hoac 3 kb (hinh 5, cot 1, 2) va
céc san phdm cung kich thuéc ciing dugc quan
sat v6i cdu tric doi nghia s dung cdc cap moi
dac hiéu dau 3' cta gien pdh45 véi moéi dac hiéu

gan dau 5' hoac 3' ctia gien GUS (hinh 5, cot 8,
9). Két qua thi nghiém ching t6 ring gien
pdh45 da dugc gén vao hé gien cla cay theo ca
huéng c6 nghia va doi nghia.

3kb

1.22kb—
1.2kb—>

1 2 3 4 5

6 7

8 910

Hinh 5. Su xuat hién cua gien pdh45 trong hé
gien thudc 14. Sén pham PCR dugc dién di trén
0,9% agarosa sau nhuom véi ethidium bromit.
cot 1 va 2: san phdm PCR cia cdy chuyén gien
hudng c6 nghia st dung moi dac hiéu dau 5' cia
gien pdh45 v6i moi dac hiéu dau 5' va 3' clia
gien GUS.
cot 8 va 9: san pham PCR cua cay chuyén gien
hudng d6i nghia st dung moi diac hiéu dau 3'
cta gien pdh45 v6i moi dac hiéu dau 5' va 3' cla
gien GUS.
cot 3, 4, 5 va 6: san phdm PCR cua cay chuyén
gien hudng cé nghia va d6i nghia st dung cap
moi dac hiéu cua gien pdh45.
cot 10: san pham PCR cla cay thudc 14 khong
chuyén gien st dung cap moéi dac hiéu clia gien
pdh45 (khong c6 san pham PCR).
Cot 7: thang chuan ADN 1 kb.

Cing céc cay da phan tich bang PCR dugc
stt dung cho nghién cttu mic do biéu hién cta
gien GUS. Trong s6 50 cay chuyén gien theo
huéng c6 nghia thi c6 12 cay cé su biéu hién
ctia gien GUS & cac mic do khac nhau. Trong
s6 50 cay chuyén gien theo huéng doi nghia thi
c6 10 cay c6 su biéu hién cua gien GUS & cic
muc do khic nhau. Cic gien chuyén vao cay
dugc bo tri mot cach ngéu nhién trén cac nhiém
séc thé khdc nhau nén c6 thé nhiéu ban gien
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cing dugc gan vao hé gien thuc vat. Thém vao
nita 12 khi chuyén gien, T plasmit ¢ thé chuyén
doan ADN chita cac gien cin chuyén ma khong
chia trat tu chudi khoi dong hoac trat tu chudi
khdi dong bi thi€u. S6 ban gien dugc gén, vi tri
gan va trat tu doan ADN dugc gin c6 anh hudng
rat 16n dén su biéu hién clia gien nén chi c6 mot
so gien dugc chuyén c6 thé biéu hién trong cay
con nhiéu gien ndm trong hé gien thuc vat &
dang tro. Diéu nay giai thich tai sao tit ca cac

C3

C2 A2

boi nghia »

C6 nghia >

1F

7C 2E

cay chuyén gien dugc phan tich bang PCR cho
két qua cdc gien cin chuyén da gin vao hé gien
thuc vat trong khi d6 chi c¢6 24% cay chuyén
gien theo huéng c6 nghia va 20% cay chuyén
gien theo huéng d6i nghia dugc phan tich bang
phuong phdp héa mo cho két qua c6 su thé hién
gien GUS. Hinh 6 trinh bay két qua phan tich
biéu hién gien GUS clia mot s6 cay chuyén gien
va khong chuyén gien bing phuong phép héa
mo.

Al Bl KCG 2

KCG 1

2C 1E

Hinh 6. Phan tich su biéu hién gien GUS trong cay thudc 14 chuyén gien
bing phuong phdp héa mo

Al, A2; Bl; C2, C3 va 7C; 2E; 1F; 2C, 1E: c4c cay chuyén gien hudng d6i nghia va c6 nghia.

KCG1 va KCG2: cdc cay thudc 14 khong chuyén gien.

Mot mau 14 nhé tir cdc cay chyén gien va khong chuyén gien dugc rira trong dém 50 mM Na-
phétphét pH = 7,0, sau nhuém vé6i 2 mM X-Glue trong dém 50 mM Na-photphat pH = 7,0. Cic méu
14 duoc cho vao diéu kién chan khong 5 phiit sau 0 & 37°C qua dém trong t6i. Sau khi nhuém, céc
méu 14 dugc rira sach bing con dé loai chlorophyll tru6c khi phan tich.

III. THAO LUAN

Trong hon hai thap ky qua, viéc st dung ky
thuat chuyén gien thuc vat trong viéc nghién cttu
chiic niang clia gien va tao ra cdc co thé chuyén
gien v6i cdc dac tinh nong hoc quy da va dang
tré thanh phuong phip khong thé thi€u dugc
gitp cdc nha khoa hoc hiéu dugc ban chat phan
tr cua cdc qua trinh trong t€ bao va cong tac
chon tao giong. ADN helicaza 1a nhém enzym
tham gia vao hau hét cdc hoat dong trao ddi chat
ADN, dac biét l1a qua trinh phan chia t€ bao, vi
vay déng vai trd quan trong trong viéc duy tri va
diéu khién su sinh trudng, phét trién clia cdc co
thé song. Chua c6 cong trinh nao cong bo vé két
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qua chuyén nhém gien nay vao thuc vat, vi vay
cac s0 lieu cua chung t6i thu duoc khong cé co
s& dé so sanh. Tuy nhién, khi chuyén mot gien
ARN helicaza/Ruazalll, da gay dot bién vao
Arabidopsis da gay nén su r6i loan vé phan chia
t€ bao trong qua trinh biét hda ctua hoa, chiing to
gien ARN helicaza/Ruazalll, cé vai tro trong
viéc diéu khién viéc phan chia t& bao [6]. Gan
day, Wang va cs. [15] ciing phét hién thdy rang
gien ma héa cho mot plastit DEAD-box RNA
helicaza khi chuyén vao cay thudc 14 da lam cho
céc cay thudc 14 chuyén gien c6 14 mau I6m
dom, ré va hoa c6 hinh dang khong binh thuong.
Tuy vay, van con rét it hiéu biét vé co ché phan
tlr ctia viéc tao ra tinh trang roi loan phan chia t€



bao trong qué trinh biét héa hoa & cong trinh
nghién cttu ctia Jacobssen va su thay déi hinh
thdi cha céc cay chuyén gien trong cong trinh
nghién ctu cia Wang. Khi phan tich su biéu
hién cta gien ma hoa elF-4A8 trong cac cay
thuoc 14 chuyén gien, Op Den Cam va
Kuhlemerier (1998) da phét hién ra ham lugng
protein thay déi qua qud trinh photphoryl héa.
Su tang muac do photphoryl héa ctia elF-4A da
duoc quan sat trong qua trinh 6ng phin nay
mam, mot giai doan cay trong c6 toc do phat
trién rat cao vi vay ma hoat dong sinh téng hop
protein cling tang cao. Két qua trén da chiing
minh protein c6 vai tro trong qua trinh dich ma
ARNIt bing viéc 1am 6n dinh céu tric bac hai
ciia ARNtt. Trong cong trinh nghién ctu cia
ching toi, sy thay déi hinh thdi & cic cay
chuyén gien theo huéng d6i nghia cling dugc
phét hién, tuy nhién co ché chi tiét van la van dé
can dugc ti€p tuc nghién ctu. O mic do protein,
PDH45 va elF-4A3 (nhan t6 khéi dau cua qua
trinh dich ma) & cay thudc 14 ¢6 do dong nhat 1a
86% [11]. Khi gien pdh45 dugc chuyén vao cay
thuoc 14 theo hudng doi nghia da st dung bo
mdy dich ma clia cay thudc 14 dé sinh ra ARNtt
doi nghia va ARNtt doi nghia nay sé lién két b
sung v6i ARNtt c6 nghia ndi sinh dugc dich ma
tr gien elF-4A3 cla cay thuoc 14 va két qua la
qué trinh dich ma khong thuc hién duogc, elF-
4A3 noi sinh khong duoc tao thanh. Sy thay déi
hinh thdi hoc clia cdc cay chuyén gien theo
huéng do6i nghia c6 thé 1a két qua cla su sinh
trudng phat trién clia cay thudc 14 trong su ving
mat cua elF-4A3 noi sinh. Diéu nay da ching
minh vai trd quan trong cua PDH45 trong viéc
duy tri cac hoat dong co ban clia t€ bao ciing
nhu su sinh trudng phat trién ctia thuc vat.

O thuc vat, hién tugng nd hoa 1a két qui cia
su chuyén déi qué trinh biét héa cic co quan
sinh dudng sang biét hda cdc co quan sinh san
ma qud trinh nay doi hoi su hoat héa cliia mot
phiic hop téng thé clia nhiéu gien diéu hoa. O
Arabidopsis, mot s6 gien da duogc cong b 1a ¢
vai tro thic ddy nhanh qué trinh nd hoa nhu:
LEAFY (LFY), STERILE APETALA (SAP),
APETATLA 1, 2 (AP 1,2), AGAMOUS (AG)
[2, 10, 16]. Tuy nhién, thong tin vé phuong thiic
hoat dong va tuong tic ctia moéi gien nay trong
phiic hop tdng thé van con rat han ché. Gan day,
Pena di cong bo rang su biéu hién thudng truc

clia cdc gien thic ddy nhanh qud trinh nd hoa
cua Arabidopsis (LFY) hoac (AP1) trong cam
chanh da rdt ngén giai doan cay non, 1am cho
cay hinh thanh hoa sém, dan dén qua va hat
duogc hinh thanh sém hon binh thudng [10].

0 cong trinh nghién ctu clha ching toi,
trong s6 100 cay chuyén gien theo huéng doi
nghia thi c6 15 cy c6 thoi gian sinh trudéng sém
hon so véi d6i ching tir 15-25 ngay va 7 cay cé
thoi gian sinh truong dai hon d6i ching 5-10
ngay. Phat hién nay s€ rat c6 y nghia cho cac
nha chon giong néu nhu dac tinh nay duoc duy
tri 6n dinh qua c4c thé hé. Tuy nhién, hién tuong
rdt ngén thoi gian sinh trudng c6 thé chi 1a phan
ung sinh ly cua cay khi c6 cac gien la xuat hién.
Co ché phan tir cho qud trinh rit ngan thoi gian
sinh trudng trong cdc cay chuyén gien 12 mot
vin dé 1y thd can duoc lam sing to. Ngoai ra,
cac thi nghiém cta ching toi dang tap trung
phan tich s6 ban gien pdh45 da duoc gan vao hé
gien clia cay chuyén gien, su biéu hién ctia gien
pdh45 trong céc cay chuyén gien va phan tich su
6n dinh cia céc dic diém hinh thai, c4c dic tinh
nong hoc cha cdc cay chuyén gien & cdc thé he
ti€p theo.
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TRANSFER OF GENE ENCODING FOR DNA UNWINDING HELICASE (PDHA45)
INTO TOBACCO PLANTS (NICOTIANA TABACUM L. cv XANTHI) BY USING
AGROBACTERIUM AND ANALYSIS OF THE TRANSFORMED PLANTS

PHAM XUAN HOI, TRAN DUY QUY, PHAN TUAN NGHIA,
NARENDRA TUTEJA

SUMMARY

PDH45, a DNA unwinding enzyme, has been determined to be an important multifunctional protein
involved in the regulation of the protein synthesis, maintaining the basic activities of the cell and in the up
regulation of the topoisomerase I activity (Pham et al., 2000). To understand the functional significance of
PDH45 in plants, we introduced the PDH45 ¢cDNA into the plant transformation pBI121 vector in both sense
and antisense orientations under the control of the same strong constitutive CaMV 35S promoter. The
Agrobacterium tumefaciens strain LBA 4404 was transformed with the sense and antisense constructs and
recombinant colonies were selected on kanamycin plates. The presence of recombinant plasmids in the
kanamycin resistant colonies was confirmed by PCR and restriction digestion. Transgenic plants were
obtained by co-cultivation of recombinannt Agrobacterium tumefaciens and a leaf disc of Nicotiana tabacum
cv xanthi. A total of 100 kanamycin resistant plants for each sense and antisense orientations were selected for
further analysis. 50 of each sense and antisense plants were analyzed for PCR and GUS assay. All PCR
reactions led to positive products and twelve with sense and ten with antisense were GUS positive. The
morphology change in antisense transgenic plants as compared with wild type plant has been observed at T1
generation. The altered morphology was observed from the callus generation media where antisense plants
formed less and weak callus but faster growing. In rooting media, antisense transgenic plants gave rise to
increase in greenness and the leaves were thicker, more hairy, and slightly lanceolate of compact appearance,
internode distance decreased and unsmooth lamina. The change was observed in a large population of
antisense transgenic plants and has continued during all plant development. In addition, some antisense
transgenic plants had flowered earlier and resulted in shortening of the time for the plant growth compared to
the sense transgenic plants.
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