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Trong nghién ciru nay, cac tac gla str dung cay thudc 14 nhw 14 cAy mé hinh dé phuc vu cac nghlen ctu cho
chuyén gen ting chiéu dai s¢i gd va lam co sé cho céc nghlen ciru chuyen gen vao cac loai cdy trong rirng
quan trong nhu bach dan va keo. Bién nap gen ting chiéu dai s¢i gd EcHBI vio cy thudc 14 thong qua A.
tumefaciens ching GV3101 mang vector nhi thé pGWB2/35S/EcHB1/NOS. Két qua da tao dwoc 69 dong
thudc 14 chuyén gen va kiém tra ngiu nhién 8 dong cdy chuyén gen bang phwong phap PCR déu cho két
qua dwong tinh. Sau 3 thang trong ciy tai veon wom trong khu vue cach ly, 32 dong cy thudc 14 chuyén
gen ¢6 chiéu cao trung binh (31,88 cm) 16m hon 87,5% so véi dong thudc 1a ddi chimg (17 cm) va chiéu dai
soi gb ciia ciy chuyén gen 16m hon so véi ciy ddi chirng 12%.

Tir khod: A. tumefaciens, chiéu dai soi go, chuyén gen, gen EcHBI, thuéc ld.

Chi s6 phén loai 4.6

STUDY ON GENETIC
TRANSFORMATION OF FIBER LENGTH
GENE (ECHB1) INTO TOBACCO AND
EVALUATION OF GENE EXPRESSION

Summary

In this study, the authors have used tobacco as model
plant for studying the expression of fiber length
gene (EcHBI), and the results of this study are the
fundamental basis for transfering genes into some
important forest trees such as Fucalyptus and Acacia
so far. The EcHBI gene has been transferred into
Tobacco by Agrobacterium tumefaciens strain GV3101
with binary vector pGWB2/35S/EcHB1/NOS. Sixty-
nine Tobacco transgenic lines have been produced,
and PCR tests for 8 randomized transgenic lines have
shown positive. After three months in nursery, thirty-
two transgenic lines have reached the average height
of 31.88 cm, while the control is only 17 ¢m in height.
The fiber length of transgenic clones is also 12% higher
than that of the control.

Keywords: Agrobacterium tumefaciens, EcHBI gene,
fiber length, tobacco, transgenic.

Classification number 4.6

*Tac gid chinh: Tel: 0913010902; Email: dothithuc@gmail.com

TAP CHI

HOA HOC

ONG NGHE | ¢l Nam 2(9) 92015 60

pat van de

Chuyén gen nhd vi khuan Agrobacterium
duogc nghién ctru tir nhitng nam 60-70 cua thé
ky trudc. Viée phat hién A. tumefaczens co6 kha
nang chuyén gen vao thyc vat vao dau nhing
nam 80 da bién loai nay tr¢ thanh mot trong
nhiing cong cu quan trong nhat ctia cong nghé
chuyén gen thuc vat voi nhimg wu diém ndi
trdi nhu sd ban sao cua gen bién nap dugc
chuyén vao té bao thap (khoang 1-2 ban sao),
trong khi sir dung sing ban gen 1a nhiéu hon,
do vay giam thiéu sy khong biéu hién cua gen
dugc chuyén, ting kha ning chuyén gen bén
virng, hiéu qua chuyén gen cao; tranh dugc sy
hinh thanh cay chuyen gen thé kham. Ngoaira,
phuong phap chuyén gen nho 4. tumefaciens
c6 k¥ thuat don gian, dé thuc hién, khong doi
hoi thiét bi dét tién.

O thyc vat, cac gen lién quan dén nhan t6
phién ma (transcription factor genes) c6 chirc
ning kiém soat qua trinh biéu hién cac gen
ma hod cho cac enzyme trong con duong sinh
tong hop thanh té bao. Pay 1a cic gen chia
khoda c6 tac dung tang cuong hodc kim ham
cac hoat dong cua cac gen khac [1].

Protein HD-Zip 1a nhan t6 phién ma co



trong thuc vat. HD-Zip ¢ ciu tao gdbm mién ADN c6
chirc ning lién két chat ché véi motif khéa kéo leucine
(leucine zipper motif) trong viéc hinh thanh dimmer.
Hai chudi polypeptide ¢ khoa kéo leucine duogc gitr véi
nhau béi trong tac ky nudce gitra axit amin leucine va sy
16ng vao cua 2 vong xodn a. Day 14 loai homeodomain
(mién dong hinh) chi c6 mit trong thuc vat va duoc coi
1a gen HD-Zip c6 ngudn gdc tir thyc vat bang cach trao
dbi gitra mot gen exon ciia mién dong hinh v&i mot
chudi khoa kéo leucine [2].

Protein HD-Zip bao gdm 4 phan nhom (tir I dén IV)
dya trén 4 dic diém: (1) su bao thu cua domain HD-
Zip ma xéc dinh vi tri ADN gin két, (2) ciu triic gen,
(3) cac motif bao thu phu thém (additional conserved
motif) va (4) chic nang [3].

M&i nhan to phién ma kiém soat sy hoat dong va
phat trién ctia mot vung thyc vat dac bi¢t. Nhan td
phién ma ATHBS thudc HD-Zip phan nhom I c6 chuc
nang kiém soat su hinh thanh tru dudi 14 mam va kéo
dai ré so cap [4], ATHB2 thuéc HD-ZIP phan nhom II
c¢6 chirc nang kiém soat viéc kéo dai té bao lién quan
dén chat lugng anh sang [5], ATHBS thudc phan nhom
III c6 chirc nang kiém soat sy phat trién clia turong tang
trong qua trinh biét hoa té bao [6], ATHB10/GLABRA
2 thudc phan nhém IV ¢6 chirc nang kiém soat su biét
hoa cac dang khac nhau ciia té bao trichomes trén 14 va
than, va té bao 16ng ré [7].

Gen EcHBI c6 chic nang chinh trong viéc hinh
thanh va phét trién sgi gd va c6 anh huong dén qua
trinh hinh thanh xylem ¢ cay. Gen EcHBI thuc nhom
nhan t6 phién md HD-zip nhém 2 (homeodomain
leucine zipper) va c6 chttc nang chinh trong viéc hinh
thanh va phat trién soi gd [8].

Trong nghién ctru ndy, ching t6i tién hanh bién nap
gen EcHBI vao cay thubc 14 thong qua A. tumefaciens
v6i muyc dich danh gia biéu hién cta gen EcHBI trong
cdy. Két qua nghién ctru vé biéu hién ciia gen nay
trong cdy thudc 14 1 co so dé tién hanh cac nghién ciru
chuyén gen tiép theo cho cac loai cay tré)ng rung hién
nay nhu bach dan va keo dé nang cao chat luwong go
phuc vu nganh cong nghiép ché bién gidy va san xuat
dd moc...

Vat lieu va phuwong phap nghién ciu
Vit liéu nghién ciru

Chung A. tumefaciens (GV3101) c6 chira vector
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nhi thé (p\GWB2) mang gen lam ting chiéu dai soi gd
(EcHB1) duogc phan lap tir bach dan tring (Eucalyptus
camaldulensis) va dugc thiét ké ciu trac vector chuyén
gen pGWB2/35S/EcHB1/NOS tai phong thi nghiém
cta Vién Nghién ciru RIKEN (Nhéat Ban).

RE amgl  &ttBZ LB

.//

Hinh 1: 5o dé cdu triic doan T-ADN trong vector pGWB2/35S/EcHB1/NOS

Ghi chi: RB: right T-ADN border, LB: left T-ADN border,

NPT: gen khang kanamycin, NOSP: promoter nopaline synthase gene la vi tri
khoi dong phién ma gen nptll, NOST: terminator nopaline synthase gene la vi tri
ket thic phién ma gen, 35S promoter CaMV 35S, EcHBI: gen lién quan
den tang chiéu dai soi go, HPT: gen khang hygromicin

Dong thuoc 1a (Nicotiana tabacum) SNN do Phong
Cong ngh¢ t€ bao thyc vat - Vién Cong nghé sinh hoc
cung cap.

Cap moi dac hiéu dé xac dinh sy c6 mat cia gen
EcHBI trong cay chuyén gen dugc mua cua Cong ty
Biosystems [9].

Ky hi¢u moi Trinh ty nucleotide ciia moi (5>-3°)

EcHBI-F ATGTGCCCTATCGATTCGG

EcHB1-R TTAACAAGCGGCTGATGGATGAGC

Phuwong phap nghién ciu

Phwong phdp chuyén gen vao cdy thuéc ld nho A.
tumefaciens.: dung la c6 kich thudc vira phai ¢ cac cay
con khoe manh 2 tudn tudi. Dung dao cit 4 canh mép
la @é gay ton thuong, tao thanh cdc manh 14 c6 kich
thudc khoang 1 cm?. Cac manh 14 duoc sir dung dé
lay nhiém va dong nudi cdy véi A. tumefaciens dugc
bd sung thém Acetosyringone (AS) véi nong do 200
uM. Pong nudi cay & nhiét dd 25°C, trong budng tdi
v6i thoi gian 48 gio theo phuong phap cua Topping cod
cai tién [10].

Céc mau sau khi ddng nuéi cdy tién hanh rira khuan
bang dung dich 1/2 MS bé sung 500 mg/l cefotaxime
trong 10 phat va dugc cdy sang méi trudng tai sinh
gém MS + 1 mg BAP. Sau 4 tuan thu duoc cac cum
choi, tién hanh tach cac cum chdi cdy chuyén sang
moi truong chon loc (MS + 1 mg BAP + 50 mg/l
kanamycin). Cac chdi chon loc thu duoc tién hanh cay
chuyén sang méi trudng ra ré chon loc (MS + 0,1 mg
NAA + 50 mg/l kanamycin).
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Phuwong phap xac dinh sw cé mat cua gen EcHBI
bang PCR:

Tién hanh phan tng nhan gen EcHBI theo bo kit
Kapa 3G Plant PCR (Kapa biosystems). Cit manh 1a
méi sau 3 thang trong tai nha ludi cua 8 dong thube 14
chuyén gen va dong ddi chimg (khéng chuyén gen) cho
vao 6ng PCR c6 thanh phan nhu sau: 25 ul Kapa 2x;
0,5 ul MgClL; 1,5 ul EcHB1-F 10 pM; 1,5 ul ECHB1-R
10 pM; 0,5 pl Enhancer; 0,5 pl 7ag ADN polymerase
thém nudc khtr ion dén thé tich 50 pl. Chu trinh nhiét:
95°C 10 phut; 35 chu ky (95°C 30 giay, 56°C 30 giay,
72°C 1 phut), 72°C trong 7 phut va sau d6 duy tri &
12°C.

San pham PCR dugc dién di trong gel agarose 1%,
sau d6 nhuém bang Ethidium bromide va phat hién cac
bang ADN duéi tia sang cua dén cuc tim.

Phuong phap danh gid biéu hién ciia gen EcHBI :

banh gia biéu hién cua gen dua vao tbc do sinh
truong cla ciy thude 1a: sau khi chuyén ra bau dat cay
dugc cham soc, theo doi tai vuon wom trong khu vuc
cach ly rdi tién hanh do chiéu cao ciia cac dong thude
1a d6i chimg va dong chuyén gen bang thude sau 1, 2
va 3 thang.

Danh gia biéu hién cua gen dya vao tiéu ban soi gb:
sau 3 thang, cdy thudc 14 da hinh thanh 1 16p g6 mong.
Chon 7 dong thudc 14 va danh diu theo s thir t. Trong
d6 c6 6 dong thude 14 chuyén gen (gdm 3 dong sinh
truong tbt, 3 dong sinh truong kém) va 1 cay doi chimeg,
& mdi dong cét 1 doan nho dai 1,5 cm va cach goc 5
cm. Sau d6 tudce 16p vo va ché 1am 4 phan bang nhau
theo chiéu doc. Mau duoc phan tich chiéu dai soi 20
theo phuong phap FUJI 2003. Chiéu dai soi g6 duoc do
bang phan mém Optika Vision pro 1.5.

S6 liéu phan tich duoc thong ké va xir Iy bang phan
mém SPSS: phan tich phuong sai mét nhan td, vé biéu
do.

Két qua va thao luan
Két qud tao dong thuéc ld chuyén gen

Sau 4 tuan chuyén gen, tir nhitng khéi mo vién
quanh mép 14 da tao ra mot sd lugng 16n cum choi.
Lan bién nap dau tién thu duge 76 cum choi, 1an 2 thu
dugc 69 cum chdi va 1an 3 thu duge 81 cum choi. Két
qua thi nghiém cho thiy, s6 cum chdi phét sinh trén
mau dao dong tir 2 dén 3, tuy nhién, khong phai tat ca
céc choi nay c6 mang gen can chuyén. Dé loai bo cac
chdi khong dugc chuyén gen, trong ciu truc vector di
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st dung gen chon loc 1a kanamycin va hygromycin.
Trong nghién ctru nay, dé loai bo cac chdi khong duoc
chuyén gen, tién hanh tach cac cum chdi va nuéi cay
trén moi truong chon loc (MS + 1 mg BAP + 50 mg/1
kanamycin), qua trinh chon loc nay duoc thuc hién 3
lan. Két qua da thu duoc tAt ca 226 cum chdi.

Sau 3 tuﬁn céc choi trén cum choi cua cic miu
chuyen gen song sot sau chon loc du'oc tach ra va nu01
cay trén m01 truong kéo dai chdi, ra ré... Véi tong sb
181 chdi cdy trén méi truong chon loc, chi thu duoc
106 chdi ra ré. Nhu vay co6 thé danh gia bude dau rang,
mot trong nhiing nguyén nhan chinh cua viéc gay
chét va khong ra ré 1a cac chdi khong mang gen duoc
chuyén hodc ¢ dang thé kham. Két qua cho thay, hi¢u
qua bién nap gen EcHBI vao gidng thudc 14 SNN kha
t6t (dat 58,56%).

Bang 1: két qua theo déi kha nang tdi sinh, chon loc
cua qua trinh chuyén gen EcHB1

S6 chbi cy trén mbi
truong chon loc

$6 cum chdi thu
duge

$6 manh I
bién nap
1 30 76 68 41 6029
2 30 69 50 28 56
3 30 81 6 37 5873
ng s6 181 106 58,56

Shchbiraré | Ty1¢ (%)

Hinh 2: chéi thuéc ld chuyén gen tdi sinh va ra ré trén méi treong chon loc

Ghi chii: miti tén mau do chi cay chuyén gen, vong tron mau vang
chi cay khong chuyén gen; mau bién nap (a); choi phat sinh
sau bién nap (b); choi trén méi truong chon loc (c); choi trén méi tricong ra ré (d)

Két qud kiém tra sw cé mdt ciia gen bang PCR

PCR 12 k¥ thuat dugc sir dung dé xac dinh su c6 mat
cua gen chuyén trong cdy chuyén gen. Trong nghién
clru nay, 8 dong cdy thubc 1a chuyén gen EcHBI da
dugc phan tich PCR nhan gen EcHBI véi cip mdi dic

62



hiéu. La méi cua 8 dong nay dwoc thu va sau do dugc
nhén gen EcHBI bang b kit Kapa 3G Plant PCR cua
hang Biosystems va dugc dién di kiém tra trén gel
agarose 1% dé xac dinh su c6 mit cua gen EcHBI.

1kb

0,75 kb

Hinh 3: san pham PCR nhan gen EcHBI dién di trén gel agarose 1%
Ghi chu: gieng M: maker ADN 1 kb; giéng 1-8: san pham PCR nhdn gen
EcHBI tir 8 dong chuyén gen; giéng DC: san pham PCR nhén gen EcHBI
tir dong doi chirng
Két quéa dién di trén hinh 3 cho thay, ca 8 dong
chuyén gen déu xuat hién mot bang ADN duy nhat voi
kich thudc khoang 750 bp twong trng voi kich thudc
ly thuyét vé thiét ké cap moi nhan gen EcHBI, con
dong doi chiing khong xuat hi¢n bang ADN. Diéu nay
ching t6 sy ¢ mat cua gen EcHBI trong 8 dong cay
thudc 14 chuyén gen.

Két qua vé sinh trwéng ciia cdy thudc ld chuyén gen

32 dong thude 14 chuyén gen va 30 ciy ddi chimg
duoc trong va theo ddi sinh truong tai vudn wom. Sinh
trudng cua cac dong thude 14 chuyén gen va dbi chung
dugc theo ddi sau 1, 2 va 3 thang trong. Két qua sinh
truong dugce trinh bay trong hinh 4.

E s
Z 40
o
m 35
5
% 30
2 25
= 20 aoec
S
15 mcG

Thang 1 Thing 2 Thing 3

Hinh 4: sinh truong cua dong tl:tuéc la ddi chitng va ghuyén gen sau 3 thang
Ghi chii: cot mau trang la cac cdy doi chirng

khong mang gen chuyén, cét mau xanh la cdy mang gen chuyén EcHB1
Két qua ¢ hinh 4 cho thiy, chiéu cao cua dong dbi
chtng thap hon so véi dong chuyén gen va c6 sy sai
khac vé toc do sinh truong gitra dong thude 1a doi
ching va chuyén gen. Sau 3 thang, chiéu cao trung
binh cta dong thudc 14 chuyén gen 1a 31,88 cm, 16n

hon 87,5% so v6i dong thude 14 dbi ching (17 cm).

TAP CHI

HOA HOC ||,
ONG NGHE | I Nam 2(9) 9.2015

Phan tich phwong sai mot nhan té cho két qua F =
299,01, F = 122,23,"F5= 143,06 > F = 4,001 cl}frng
to co su sai khac vé sinh trudng gitta dong thuoc 14
dbi chtrng va dong chuyén gen. Piéu nay cho thiy gen
EcHBI da biéu hién rat rd rét trong qua trinh biét hoa
xylem lam ting chiéu dai soi gb.

Nghién ctru vé anh hudng cua cac gen thudc nhan
td phién ma (transcription factors) dén qué trinh tong
hop thanh té bao ciia ciy va anh huéng dén sinh truong
cua cdy da dugc ching minh trén cdy ngd [11], cay
Arabidopsis [12]. Cac nghién ctru nay cho thdy, khi
cac gen thudc nhém nhan td phién ma hoat dong manh
thi mac do téng hop thanh té bao tang lén, sb luong té
bao duoc hinh thanh nhidu hon... va sinh truéng cua
cay cling tang Ién.

Két qud vé phan tich chiéu dai soi gé

Sau 3 thang, cdy thudc 14 di hinh thanh 1 16p gd
mong. Chon 7 dong thude 14, gdbm 6 dong thube 14
chuyén gen (3 dong sinh trudng tt, 3 dong sinh trudng
kém) va 1 cay déi chimg, iy mau do chiéu dai soi gb
trén kinh hién vi. S6 ligu thu duge duge thé hién trén
hinh 5.

900

700 T
600
500
400
300
200
100

Chiéu dai TB soi g6 (um)

bC G
Hinh 5: chiéu dai spi g6 ciia dong thuée la doi chirng va chuyén gen

Qua s6 liéu thu duoc cho théy, chiéu dai trung binh
soi gb cua cdy ddi ching 1 631,25 um va cay chuyén
gen 14 707,53 pm. Chiéu dai soi gd cia dong thudc 14
chuyén gen dai hon 12% so dong dbi chimg. Phan tich
phuong sai mot nhéan t6 cho két qua F = 7,77 > F =
3,9 chiing t6 sai khac c6 y nghia. Nhu vay, gen EcHB1
sau khi chuyén vao cdy thudc 14 da c6 biéu hién kha tdt
trong viéc biét hoa cac té bao xylem lam ting chiéu dai
soi gb. Két qua nay ciing pht hop vai két qua nghién
ctru ciia Sonoda va CTV [9]. Céc tac gia nay khi phan
tich chiéu dai soi gb cua dong thudc 14 chuyén gen
EcHbI thiy dai hon cac dong déi chung 1,2 1an.



Két qua nghién ciru trén khing dinh ciu trac vector
chuyén gen pGWB2/35S/EcHB1/NOS thiét ké hoat
dong tot va ciu trac nay 1a ngudn vat liéu di truyén
dé chuyén vao cac ddi twong cay 1am nghiép nhu keo,
bach, dan... tao giéng sinh truéng nhanh, chit luong
g0 tot.

Dong thuéc ld chuyén gen

Dong thuéc ld doi chirng

Hinh 6: tiéu ban chiéu dai soi g6 ciia dong thuéc la ddi chiing
va chuyén duwdi do phong dai 40x

Két luan

1) Pa chuyén thanh cong céu trac gen ting chiéu
dai soi gb (gen EcHBI) vao dong thudc 14 SNN théong
qua A. tumefaciens va thu duoc 69 dong chuyén gen ra
ré trén moi truong chon loc.

2) ba kiém tra sy c6 mat gen EcHBI ¢ dai dién
ngiu nhién 8 dong thudc I4 chuyén gen bang PCR, két
qua ca 8 dong déu duong tinh vdi gen EcHBI.

3) Cac dong thudc 14 chuyén gen EcHBI sinh trudng
cao hon 87,5% so véi cdy d6i ching sau 3 thang tudi.

4) Cac dong thudc 14 chuyén gen c6 chiéu dai soi gd
16n hon 12% so v6i dong ddi chimg sau 3 thang tudi.

Loi cam on

Céng trinh dwoc hoan thanh boi kinh phi cia dé
tai “Nghién citu tao giong bach dan lai bién doi gen
cho chiéu dai soi gé~ o Viét Nam” thuoc Chuong trinh
trong diém irng dung cong nghé sinh hoc trong linh
viee néng nghiép va phdt trién néng thén dén nam
2020. Cdc tac gia xin tran trong cam on sy hé tro cia
dé tai va Chirong trinh.
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