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Nghién ctru chuyén gen mi hoa cho GA20-oxidase dudi su
diéu khién cua promoter CAD4 biéu hi¢n dac hi¢u & xylem
vao cay Thuoc 14 (Nicotiana tabacum)
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Tém tit: Nhidu cong trinh nghién ctu trén thé giéi vé chuyén gen mé hoa cho GA20-oxidase vao
thuc vat da tao dugc cac dong chuyén genGA200x c6 tac dung kha ning kéo dai than va gia ting
sinh khéi. Tuy nhién, mot s tac gia nhan thiy su biéu hién qua mic cua GA200x dudi sy diéu
khién cua promoter co dinh mang lai nhiing tinh trang bét lgi cho ciy nhu giam kich thuéc 14 va
su phat trién cua ré. Trong nghién ctiru ndy, vector chuyén gen nhi thé pBI121 chira gen GA200x
ma héa cho GA20-oxidase dudi sy diéu khién cua promoter CAD4 dac hi¢u ¢ xylem (phan 13p tur
cdy Duong lai (Populus trichocarpa) da dugc thiét ké. Vector thiét ké nay duoc chuyén gen vao
giong Thude & (Nicotiana tabacum) K326 thong qua vi khuan Agrobacterium tumefaciens va thu
duoc két qua gen chuyen duoc biéu hién dic hiéu ¢ ving xylem qua phan ung RT-PCR. Cac dong
thudc 14 Chuyen gen déu c6 kha ning sinh truong t5t hon so voi mau di chung, chiéu cao cay tang
tir 20-60%, téc do sinh truong trung binh gip dén 1,66 lan. Gen chuyén GA200x dudi sy diéu
khién ciia promoter CAD4 ting kha ning biét hoa xylem, d6 rong ving xylem cua cac dong chuyén gen
tang lén tir 17-59% so Vi cay dbi chung. Vector chuyén gen mé héa cho GA20-oxidase dudi su diéu
khién cua promoter CAD4 duoc thiét ké va chuyén gen vao cdy mo hinh c¢6 thé duoc sir dung trong tao
gidng cay trong lam nghiép co kha nang sinh truong nhanh va cho sinh khi gb I6n.

Tur khéa: Nicotiana tabacum, GA20-oxidase, CAD4.

1. Mé dau

Gibberellin (GA) l1a céc hop chat sinh
truong thuoc dang diterpenes ¢ vai tro quan
trong trong viéc diéu hoa qua trinh sinh trudng
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va c6 anh huong dén cac qué trinh phat trién
khéc nhau & thuc vat bao gdm sy nay mam cua
hat, sinh truéng cua than, ra hoa va tao qua. GA
cling duoc biét dén vé6i vai tro kich thich phan
chia té bao & tang phat hién va ting truong
nhanh chong cta cac sgi xylem kéo dai. Cho
dén nay da xac dinh dugc hon 136 chat thudc
nhom nady, tuy nhién chi mot vai chat 1a c6 hoat
tinh sinh hoc, vi du nhu GA1 va GA4 [1].
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Trong sé cac gen tham gia vao qué trinh
sinh téng hop GA dang hoat dong, gen ma hoa
cho GA20-oxidase (GA200x) nam giit vai tro
chinh trong viéc d1eu khlen qué trinh nay [2].
Céc nghién ctru gan day vé tach dong gen ma
hoa cho enzyme sinh tong hop GA md ra trién
vong cai bién sy biéu hién cta ching trong céy
chuyen gen dé nghién ciru vé chie nang va co
ché diéu hoa. Tang cudng sy téng hop GA200x
ma hoa cho GA20-oxidase din dén muc do
tong hop GA dang hoat dong tiang lén [3-5].
Khi ting cuong biéu hién gen mi hoa cho
GA20-oxidase & cdy duong chuyén gen, sy sinh
truong kéo dai cua long than va tang sinh khoi
g0 da duoc ghi nhan. Tuy nhién, biéu hién qua
mirc GA200x dudi sy diéu khién cia promoter
co dinh ¢c6 thé gdy nén cac tinh trang bat lgi cho
cay nhu giam kich thudc than, 14 va ra ré kém
[6]. Do d6, viéc str dung promoter ddc hiéu nham
muc dich klem soat mic do biéu hién cua
GA200x6 mdt sb md, co quan nhét dinh 1a rat
can thiét. Chuyén gen vao thuc vat s dung
promoter dic hiéu mach dan (phloem/xylem)
cho phép gen dich biéu hién dic hiéu & mach
dan va 1a mot bién phap day hira hen trong viéc
kiém soat cac bénh ¢ hé mach [7-8]

Promoter cua gen CAD4 st dung trong
nghién ctru duoc phan lap tr cdy Duong lai
(Populus trichocarpa). Gen CAD4 ma hoa cho
Cinamyl Alcohol Dehydrogenase (CAD) —
enzyme dong vai trd quan trong trong qua
trinh tong hop lignin.Cac nghién clu trude
day da chirng minh promoter cia CAD4 c0
tinh dic hiéu mach dan (xylem) [9].

2. Vit liéu va phwong phap nghién ctru
2.1. Vat liéu

2.1.1. Vat liéu thuc vat

Cay Thudc 14 (Nicotiana tabacum) K326
nudi cay trong dieu kién in vitro do Phong
Cong ngh¢ te bfm thuc vat, Vién Cong nghé
Sinh hoc cung cap.

2.1.2. Chiing vi khudn va vector

Ching vi khuén E. coli DH5a va A.
tumefaciens C58 do Phong Cong ngh¢ te bao
thuc vat, Vién Cong ngh¢ Sinh hoc cung cap.

Vector taich dong pBT chita gen GA200x
phan lap tir cay Arabidopsis thaliana va vector
chuyen gen pBI 101 chira promoter CAD4 didu
khlen biéu hién gen GUS do phong Cong nghé
té baorthu:c vat - Vién Cong nghé Sinh hoc
cung cap.

2.1.3. Héa chdt thi nghiém

- Kit tinh sach DNA (AccuPrep Gel
Purification Kit)

- Kit tach chiét va tinh sach plasmid
(Plasmid Extraction Kit)

- Cap mdi nhan gen cua hing Bioneer (Han
Quoc)

Trinh ty cap moi dic hiéu st dung dé nhan
doan gen GA200x

CCCGGGATGGCCGT
FIGA20-Smal A GTTTCGTAACAA

GAGATGAGTTTCTGTT
RIGAZ0 CGATGGGTTTGGTG

- Cac loai enzyme cit gii han (Smal, Sacl),
Taq polymerase, dNTPs, thang DNA 1 kb cua
hang Fermentas (MY).

2.2. Phuong phadp nghién cuu

2.2.1. Phwong phdp thiét ké vector cﬁuyén
gen mang gen GA200x dudi sy diéu khién cua
promoter CAD4

Vector chuyén gen pBI101/CAD4::GUS va
vector pBT/GA200x duoc cit bang cip enzyme
giéi han Smal va Sacl sau d6 ghép néi véi nhau
dé tao plasmid tai t6 hop. Plasmid tai to hop
nay dwoc bién nap vao E. coli DH5a bing
phuong phap séc nhiét va kiém tra bang phan
{mg colony — PCR véi cip moi ddc hiéu khuéch
dai gen GA200x. Chu ky nhiét d6 phan tng
PCR nhu sau: 94°C: 5 pht, 35 chu ky [94°C:
40 giay,58°C:40 giay, 72°C: 1 phat], 72°C: 7
phit, 4°C: oo,

Plasmid Extraction Kit (Bioneer) dugc st
dung dé tach chiét plasmid déi v6i cac khuin
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lac mang gen chuyén sau khi kiém tra bang
phan tng PCR. Cac mau plasmid tai t6 hop
dugc cit kiém tra bang enzyme gi6i han Sacl va
Hindlll.

2.2.2. Phirong phdp tao dong vi khudn A.
tumefaciens mang  vector chuyén  gen
CAD4::GA200x

Plasmid tai t6 hop duogc bién nap vao té bao
A. Tumefaciens kha bién bang _phuong phap
xung dién va dugc kiém tra bang phan g
colony-PCR sur dung cap moi dic hiéu khuéch
dai doan gen GA200x dé chon loc cac dong té
bao mang vector bién nap.

2.2.3. Phuong phadp chuyen gen vdo cdy
thuéc ld théng qua vi khudn A. tumefaciens

Phuong phép chuyén gen vao thudc la
thong qua vi khuan A. tumefaciens duoc tién
hanh theo phuong phap cuia Topping va cong su
(1998) c6 cai tién [10].

2.2.4. Phirong phdp ddnh gid biéu hién ciia
gen chuyén trong cdy chuyén gen

Céc dong thudc 14 chuyén gen va d6i chimg
dugc thu dé tach chiét DNA tong sd theo
phuong phap CTAB cua Collins va Symons
(1992), sau @6 duoc kiém tra sy ¢6 mit cta gen
chuyén bang phan tmg PCR véi cip mdi dic
hiéu gen chuyén GA200x. RNA tong sb tach
chiét tir cac bo phan khac nhau (than va 1a)
dugc ding dé tong hop cDNA va kiém tra bang
phan tng PCR véi cap mdi dic hiéu nhan doan
gen GA200x (RT-PCR).

2.2.5. Phuong phdp danh gid cdc chi tiéu
sinh Iy ctia cdy chuyén gen

Pdnh gid toc d sinh truong: Po chiéu cao
than cdy cac dong thudc 14 chuyén gen va dbi
chtng tinh tir gbc cho dén dinh sinh truong sau
moi thang.

Phurong phdp gidi phau: Lat cit ngang than
& 16ng thir 4 cua cac dong thude 1a chuyén gen
va doi chung dwoc nhuom xylem bing Do
Carmine va Xanh methylene. Ti€u ban dugc soi
duéi kinh hién vi & vat kinh 4X, 10X va chup
anh. Do rong viung xylem duoc do bang phin
mém xir Iy hinh anh Image].

Phuong phdp xi 1y 56 ligu: SO liéu dugc xir
Iy bang phan mém Microsoft Excel.

3. Két qua va thao luin

3.1. Thiét ké vector chuyen gen mang gen
GA20ox duéi sw diéu khién cia promoter
CAD4

Vector tach dong pBT/GA200x chtra 2 diém
cit cta enzyme giéi han Smal va Sacl tai 2 dau
5" va 3’ cioa gen GA200x (gin dudi cmyc).
Pong thoi, vector pBI101/CADA4::gus cﬁng
chira diém cit ciia enzyme giéi han Smal va
Sacl tai 2 dau cua gen gus. Két qua phan tng
cit thé hién ¢ hinh 1A cho thdy san pham cét
plasmid pBT/GA200x gém c6 2 bing DNA 13
rang: 1 bang DNA c6 kich thudc khoang 2,7 kb
ding véi kich thudc cia vector pBT; 1 bang
DNA c6 kich thudc khoang 1,2 kb (chinh xac 1a
1176 bp) tuong tmg véi gen GA200x. San pham
cit plasmid pBI101/CAD4::gus gdom c6 2 bing:
1 bang DNA c¢6 kich thudc khoang 12,8 kb
tuong Ung voi vector pBI101/CAD4 va 1 bang
DNA c6 kich thudc khoang 1,8 kb tuong ting
v6i gen gus, diéu nay ching to phan mg cat
bing enzyme gii han d xay ra hoan toan va
dang vi tri.

Két qua san phdm cét kiém tra plasmid tai
t6 hop pBI101/CAD4::GA20 bang enzyme
Smal va Sacl ¢ hinh 1C cho 2 bang kich thudc
khoang 12,9 kb va 1,2 kb dung voi kich thudc
tinh toan cua vector pBI101 mang promoter
CAD4 va gen GA200x. Vector nay duoc bién
nap vao vi khuan A. tumerfaciens ching C58
va chon loc trén moi truong bd sung 50mg/l
Kanamycin va 50mg/l Rifamycin, phan ng
PCR khuan lac cling da dugc thyuc hiénvéi cap
mdi dic hiéu khuéch dai doan gen GA200x cho
két qua duong tinh (két qua khong chi ra &
day). Cac két qua trén chimg t6 di tao duoc
thanh cong chung vi khuan A.tumefaciens
mang vector chuyén gen GA200x dudi sy diéu
khién ctia promoter CAD4 (so d6 vector chuyén
gen thé hién & hinh 1C).



80 N.H. Nhung va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc T nhién va Cong nghé, Tap 33, S6 25 (2017) 77-83

PpBHO1/CAD4::gus pBT/GA200x
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Hinh 1. Két qua thiét ké vector chuyen gen mang gen GA200x dudi sy diéu khién ciia promoter CAD4.
A: Két qua dién di san pham cat vector pBI101/CADA4::gus va pBT/GA20 bang enzyme Smal va Sacl
B: Két qua dién di san pham cit vector pBI101/CAD4::GA20 bang enzyme Smal va Sacl
C: So d céu trac vector chuyén gen nhi thé pB1101/CAD4::GA200x

3.2. Tao cdy thuoc la chuyén gen mang cdu triic
CAD4::GA200x

321, Két qua chuyén ciu tric
CAD4::GA200x vdo thuéc ld

Trong nghién ctru nay, glong thudc la K326
(N. tabacum) lam déi tuong dé chuyen céu trac
CADA4::GA200x da thlet ké nham danh gi4
nhanh anh hudng cua cau tric nay den kha nang
tai sinh va ty 1€ chuyen gen cua mau nudi cay
cling nhu murc d6 biéu hién ciia gen chuyén. Ba
16 thi nghiém da dugc thyc hién va thu duoc két
qua ty 16 tai sinh chdi chuyén gen 1a 76,67%, ty
léraré1a91,11%.

3.2.2. Két qua kiém tra sw biéu hién cia gen
chuyén trong cdc dong thuoc ld chuyén cdu triic
CADA4::GA200x

Két qua kiém tra su c6 mat ciia gen chuyén
trong 15 dong thudc 14 ra ré trén moi truong
chon loc va 1 dong d6i chimg khéng chuyén
gen (WT) thu duoc & hinh 2A cho thiy tit ca
cac dong chuyén gen déu xuat hién bing DNA
kich thudc khoang 1,2 kb ding voéi kich thudc
ly thuyét cua doan gen GA20 (1176bp).

Két qua thuc hién RT-PCR ¢ hinh 2B cho
thay gen chuyén dugc b1eu hién nhiéu nhét &
mau than trong khi mau la khong biéu hién,
khang dinh su diéu khién biéu hién gen cua
promoter CAD4 c¢6 tinh dic hiéu ¢ xylem. Lé
Thi Van Anh va cong sy khi chuyén gen gus
dudi sy diéu khién ciia promoter CAD4 vao ciy

Duong ciing nhan thdy biéu hién cia GUS
manh nhit & cac bd phan c6 chira xylem [11].

Su ting cudng biéu hién cia gen GA200x &
ving xylem da dan dén sy mo rong ving xylem
cua cac dong chuyén gen so voi dong dbi
chung. Dleu nay dugc thé hién o két qua giai
phiu lat cit ngang than cac dong chuyén gen
(hinh 2D) va do d¢ rong vung xylem (3C).

3.2.3. Két qua ddnh gid so by cdc chi tiéu
sinh Iy ciia cdc dong thuéc ld chuyén cdu tric
CADA4::GA200x

Sau 2 thang trong trong nha ludi, ca 5 dong
thudc 1a chuyen gen pCAD4::GA200x dugc lya
chon ngiu nhién déu cao hon so véi cay déi
chtng khong chuyén gen, két qua duogc thé hién
trong hinh 3A. Pang cha ¥, hai dong s61 va 2
cho két qua chiéu dai than 16n nhat, tuong tng
gip 1,61 va 1,39 1an so véi cay WT. Toc do
tang trudng trung binh ctia 2 dong chuyén gen 4
va 11 1an luot 12 0,59 cm/ngay va 0,51 cm/ngay
S0 VGi cdy dbi chung 1a 0,36 cm/ngay. Két qua
nay giéng voi cac nghién ciru da cong b trudc
day vé chuyén gen GA200x vao cac dbi tuong
thue vat khac nhau nhu khoai tay [12]; thudc 14
[9]; duong; cai dau [13]. Két qua do dudng kinh
than ¢ hinh 3B cho thiy biéu hién cia GA200x
duéi sy didu khién cua promoter CAD4 d3 han
ché dugc nhirng tinh trang bt loi.

Két qua danh gia anh hudéng cia GA200x
dén sy hinh thanh xylem thé hién trong hinh 3C
cho thidy d6 rong ving xylem ciia cic miu
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thudc 14 chuyén gen déu 16n hon so v6i mau déi
chimg, cu thé 1a tang tir 17-59% (dong 1-4) so
v6i mau ddi chimg. Do d6, GA20-oxidase c6
vai tro quan trong dbi v6i qua trinh biét hoa
xylem va anh huong dén sy phét trién cua
xylem thir cip do dé viée ting cuong biéu hién

(9 WT 1 2

GA dan dén d6 rong ving xylem ting lén. Két
qua nay tuong dong voi nhimng két qua nghién
ctru trude do6 cua Jeon va cong su (2015) trén
d6i twong cay Arabidopsis thaliana va cay
duong [13].

0 1M1 12 13 (¢ M

CAD4::GA200x
WT(L) WT(T) 1(L) «T) 2(T) 3(T) 4(T)

GA200x

Actin 8

Hinh 2. Két qua kiém tra sy biéu hién ctia gen chuyén trong cac dong thude 14 chuyén gen CAD4::GA200x
A: Két qua kiém tra sy c6 mat ciia gen GA200x trong cac dong thude 1a chuyén gen (- : Poi chitng dm - sin
phdm PCR véi thanh phan phan vmg khéng chiva DNA; WT: San phdam PCR véi khuén la DNA téng so tach chiét
tir cdy WT: 1-13: San pham PCR véi khudn la DNA tong sé tach chiét tir cdy chuyén gen CAD4::GA200x dong
1-13 twong tmg; (+): Poi chitng dwong - san pham colony- PCR vi khudn A.tumefaciens C58 mang vector
chuyén gen CAD4::GA200x; M: Thang chudn DNA 1kb)

B: Két qua kiém tra su biéu hién cua gen GA200x dudi su diéu khién ctia promoter CAD4 trong cac dong thuéc
14 chuyén gen (WT(T), (L): Két qua RT-PCR mau thén, ld ciia dong doi chirng;1(L): Két qua RT-PCR madu ld
ciia dong chuyén gen 1; 1(T), 2(T), 3(T), 4(T): Két qua RT-PCR mdu thén cia cdc dong chuyén gen 1, 2, 3, 4)
C: Hinh anh cay thudc 14 chuyén gen dong 1 (trai) va dong ddi chimg (phai) sau 1 thang trong trong diéu kién nha lugi
D: Két qua giai phau lat cat ngang than ciia cac dong thude 1a chuyén gen CAD4::GA200x 1-5 va dbi chimg (WT)
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Hinh 3. Két qua danh gia so bo cac chi tiéu sinh 1y ctia cac dong thude 14 chuyén cu tric CAD4::GA200x.
A: Két qua do chiéu cao than cac dong thudc 14 chuyén gen CAD4::GA200x 1-5 va dong dbi chimg (WT) sau 2
thang trong trong diéu kién nha ludi
B: Két qua do duong kinh than (phan cach mat dat Scm) cac dong thude 14 chuyén gen CAD4::GA200x 1-5 va
dong ddi chimg (WT) sau 2 thang trong trong diéu kién nha ludi
C: Két qua giai phau lat cat ngang than va do do rong ving xylem cuia cac dong thude 14 chuyén gen
CADA4::GA200x 1-5 va dbi chimg (WT)

3. Két luan

Vector chuyén gen nhi thé pB1121 chira gen
GA200x ma héa cho GA20-oxidase dudi su
diéu khién cua promoter CAD4 dic hiéu &
xylem (phan lap tr cdy Duong lai Populus
trichocarpa) da dugc thiét ké va chuyén gen
vao gidng thudc 14 Nicotiana tabacum K326
thong qua vi khuin  Agrobacterium
tumefaciens.Thong qua phan tng RT-PCR, gen
chuyén duoc biéu hién dic hiéu ¢ vang xylem.
Céc dong thudc 14 chuyén gen déu c6 kha ning
sinh truong tét hon so véi mau dbi ching, chiéu
cao cdy tang tir 20-60%, téc do sinh truong
trung binh gap dén 1,66 lan. Gen chuyén
GA200x du6i su diéu khién cua promoter
CAD4 lam tang kha nang biét hoa xylem, do
rong ving xylem cua cac dong chuyén gen ting
1én tir 17-59% so voi cay ddi chang.

Lo1i cam on

Nghién ctru duge thyc hién bang kinh phi
Pé tai “Nghién ctru chon tao va danh gia cac
dong xoan ta bién doi gen sinh truong nhanh co
trién vong”, Chuong trinh Coéng nghé sinh hoc
Nong nghiép — Thiy san, B Nong nghiép va
Phat trién Nong thon.
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Abstract: Overexpression of GA200x gene encoding GA20-oxidase in plants have resulted in
increasing stem elongation and improving growth rate. However, constitutive overexpression of
GA200x driven by the cauliflower mosaic virus (CaMV) 35S promoter is frequently accompanied by
undesirable phenotypes such as poor rooting and small leaves. In this study, transgenic binary vector
pBI1101 carrying GA200x gene encoding GA20-oxidase (binding c-myc tail) under the control of
xylem-specific promoter CAD4 was successfully constructed and transformed into Agrobacterium
tumefaciens strain C58. All the transgenic lines showed the xylem-specific expression of GA20-
oxidase when using RT-PCR reaction. All 5 selected transgenic tobacco lines exhibited enhanced stem
elongation compared to wild type (WT) control lines, the stem heights of transgenic lines increased
from 20 to 60%, compared to that of WT lines. The stem elongation of transgenic lines had rates of up
to 1,66 folds higher than that of WT. The histological staining of stem cross section showed that all the
selected transgenic lines exhibit an substantial increase in xylem differentiation compared to WT,
xylem widths of transgenic lines increase from 17-59% than WT. The constructed vector can be used
to transform in other woody plants to produce transgenic lines which grow rapidly and enhance wood
formation.
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