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TOM TAT

Enzyme AGPase l1a mot trong nhitng enzyme quan trong, xuc tac cho budc dau tién trong qua

trinh tong hop tinh bot va di duogc chimg minh 1a enzyme diéu hoa, diéu chinh toc do phan tng ciia
toan bd chu trinh sinh téng hop glycogen ¢ vi khuén va tinh bot & thuc vat. O thuc vat bac cao,
AGPase dugc xac dinh 1a enzyme di 1ap thé, dwoc cau tao boi hai tiéu phin 16n (4GPL) va hai tiéu
phin nho (4GPS) do hai gen tuong timg ma hoa. Trong nghién ctru nay, ching t6i da phan lap hai
gen mi hoa cho tiéu phan 16n va tiéu phan nho ciia AGPase tir giéng sin KM140. Hai gen dugc nbi
v6i nhau bang trinh tu P2a va dugc biéu hién dong thoi trén mot khung doc mé dudi sy diéu khién
ctia promoter CaMV 35S. Cau tric nay duge chén vao vector pBI121 va dugc bién nap vao cay
thudc 14 bang phuong phap chuyén gen théng qua A. tumefaciens. Cay chuyén gen dugc kiém tra
bing phuwong phap PCR, Western blot va dinh lugng ham lugng tinh bot bang phuong phép
Anthrone. Két qua da cho thay ham lugng tinh bot tich liiy trong 1a cdy chuyén gen cao hon cac ciy
dbi chumg tir 13-116% trong cung diéu kién nudi dudng. Nghién ctru cua ching tdi tao ra thém mot

huéng tiép can trong viée tao cdy trong bién dbi gen ting cudng kha nang tich liiy tinh bot.
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GIOI THIEU

Tinh bot 1 mot glucan khong tan, dwoc cdu thanh
tir hai chudi polymer bao gdm cic tiéu phin la
glucose, amylopectin va amylase. O thuce vat bac cao,
tinh bot duoc tong hop trong plastid (thé lap) ciia ca té
bao quang hop va khong quang hop. La carbohydrate
du trit chi yéu, tinh bot dong vai trd quan trong trong
sudt chu ky séng cta thyc vat. Trong 14, mot ph?m nho
carbon dong hoa thong qua quang hop dugc giit lai
trong cac luc lap ¢ dang tinh bdt chir khong duoc
chuyén ddi thanh sucrose dé van chuyén dén cac bd
phan khac. Dang tinh bdt tam thoi nay s€ dugc phan
huy vao ban dém aé cung cap co chat cho qua trinh ho
hap & 14 va tiép tuc tdng hop sucrose cho viéc _phat
trién khac ciia cdy. Trong cac co quan khong dién ra
qua trinh quang hop nhu than, ré, cii va hat, sucrose c6
thé dugc chuyén ddi thanh tinh bot dy trit trong mot
loai plastid chuyén biét goi 1a amyloplast. Tinh b6t luu
trit duoc tai st dung dé hd tro giai doan phét trién

khac cua cay(Martin, Smith, 1995).

Qué trinh téng hop tinh bot o-1,4 glucan bao
gom ba budc quan trong xay ra trong lyc lap va thé
v sdc. Budc dau tién 1a sy tong hop ADPG tir Gle-
1-P va ATP dugc xuc tac boi ADP-glucose
pyrophosphorylase (AGPase). Mot khi dugc hoat
hoa, enzyme tong hop tinh bot (starch synthase - SS)
chuyén ADPG tdi dau khong khir ciia a-1,4 glucan
dé tao thanh céc sgi a-1,4 glucan. Tiép theo, cac soi
0-1,4 glucan duogc dung nhu 1a cac co chét cho cac
enzyme phan nhanh cua tinh bt (BE hodc Q-
enzyme) tao ra céc lién két soi a-1,6 1a amylopectin.
Cubi cing amylopectin dwoc tinh thé hoa tao thanh
tinh bot dudi tac dong cua cac enzyme phan rd

(DPE), phosphorylase (P-enzyme) va
glucanotransferase (D-enzyme). Ngoai ra, UDP-
glucose: protein glucosyltransferase hodc

amylogenin (c6 kich thudc 38 hodc 45 kDa) ciing
duoc dy doan tham gia vao buge dau tién trong qua
trinh tong hgp tinh bot (Zeeman, 2010).

287



Nhiéu gen lién quan t&i sinh tong hop tinh bot
& sén da dugc phan lap (Munyikwa et al., 1997).
C6 thé ké dén gen ma hoa enzyme ADP-glucose
pyrophosphorylase, lam nhiém vu xuc tac qua
trinh tong hop ADP - glucose va gen GBSS II
(granule-bound synthetase), tham gia téng hop
tinh bot bang cach chuyén hoa ADP glucose thanh
amylose. Cac gen trén da dugc phan lap dua vao
trinh ty gen di dugc cong bd & khoai tiy. Ngoai
ra, cic gen lién quan toi sinh téng hop tinh bot
nhu BE véi vai tro tong hop amylopectin ciing da
duogc nghién ctru.

O thuc vat bac cao, AGPase 1a mot trong
nhitng enzyme xuc tac cho cac buédc dau tién trong
qua trinh tong hop tinh bot va di dugc chung
minh 12 enzyme diéu hoa quan trong, diéu chinh
tbc @6 phan ung cua toan bd chu trinh sinh téng
hop glycogen & vi khuén va tinh bot & thuc vat.
AGPase dugc biét xtic tic cho phan tng bién dbi
glucose-1-P va ATP thanh ADP-glucose va

pyrophosphate (Hannah 2005) va la enzyme di
lap thé, duoc céu tao boi hai tiéu phan 16n (AGPL)
va hai tiéu phan nhd (AGPS) do hai gen tuong
ting ma hoéa (Copeland, Preiss, 1991). Gen mi
héa AGPase ¢ sin ciing dd dugc phan lap va giai
trinh ty thanh cong (Munyikwa et al., 2001).

Céc nghién ctru trude day, khi biéu hién dong
thoi hai gen md hoa AGPS va AGPL thuong su
dung hai khung doc mé. Han ché cua viéc nay 1a
lam ting kich thuéc ving T-DNA (hai lin
promoter va terminator), hon nfta, muc do téng
hop ciia protein ciia ca hai gen c6 thé khong déu
nhau. Trong nghién ciru nay, ching t6i chuyén gen
mi héa ddng thoi hai tiéu phin AGPS va AGPL
(phan 1ap tir cay san) trén cung mot khung doc
mo, dudi sy didu khién ciia promoter 35S viao ciy
thubc 14 nhdam nghién ctru khéa ning ting cuong
tich Iy tinh bot trong cay chuyén gen. Dé tao hai
tiéu phan riéng biét, doan trinh ty DNA mi hoda
cho P2a dugc chén vao giita hai ving ma hoa.

VAT LIEU VA PHUONG PHAP
Vit liéu

Gidng sin KM140 dugc s dung dé phan lap
gen AGPS va AGPL.

Cay thudc 1a Nicotiana tabacum K326 in vitro
do Phong Cong ngh§ té bao thyc vat, Vién Cong
nghé sinh hoc cung cap.
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Phwong phap
Phan ldp gen AGPS va AGPL tir cdy sin

RNA tong sd dugc tich tir 14 cia gidng sin
KM140 bing TRIzol® Reagent (Thermo Fisher
Scientific) va dugc sir dung dé tong hop cDNA theo
huéng dan ciia bd kit RevertAid RT Reverse
Transcription Kit (Thermo Fisher Scientific). Tlép
do, hai gen AGPS va AGPL dugc nhan dong bang
phan tmg PCR sir dung cDNA tong s6 véi cip mdi
AGPScds F (5-CTAATGGCGAGTATGGCGGC-
3’) va AGPScds R (5’-CATCTAGATCACGGTTC
CGCT-3") cho AGPS; AGPLcds F (5’-TGGAATG
GATTCTTGCTGTGTG-3") va AGPLcds R
(5’-CAACCAGTCCTTGAACATGC-3") cho AGPL.
Phan tng duoc thyc hién véi enzyme Pfu DNA
polymerase va chu trinh nhiét nhu sau: 94°C/4 phut,
30 chu ky (94°C/20 giay, 55°C/20 giay, 72°C/1 phut
20 gidy) va 70°C/4 phut. San pham PCR duogc tinh
sach, tach dong trong vector pBT va giai trinh tu st
dung cip mdi M13F/R.

Thiét ké vector chuyén gen

Vung CDS cua gen AGPL va AGPS dugc tach
dong bang phan tng PCR tir vector tach dong. Trong
d6, AGPS dugc bd sung diém cit ctia enzyme gidi
han Xbal va Xmal & hai dau bang cip mdi Xbal-
AGPS F (5’-AAATCTAGAATGGCGGCCATCG
GA-3’) va AGPS-Xmal R (5’-AAACCCGGGGA
TCACGGTTCCGCTG-3’); va vung CDS cua AGPL
dugc bd sung trinh tw P24 (2A peptide tir porcine
teschovirus-1 polyprotein: ATNFSLLKQAGDVEE
NPGP) va C-myc (EQKLISEEDL) cung vi tri cit
cia enzyme Smal va Sacl bang cac mdi Xmal-
P2A F (5’- AACCCGGGGCCACGAACTTCTCTC
TGTTAAAGCAA -3°), P2A R (5’- GGGTTTTCTT
CCACGTCTCCTGCTTGCTTTAACAG -3°), P2A-
AGPL F (5’- GGAAGAAAACCCCGGTCCTATG
GATTCTTGCTGTG -3”), AGPL-CMYC R (§’- TC
TGGATGAGTTTCTGTTCTATTACTGTGCCATC
-3’) va Cmyc-sacl R2 (5’- CGAGCTCTCACAGAT
CCTCTTCTGAGATGAGTT -3°). Vector pBI121
duogc xir Iy voi enzyme Xbal va Sacl dé loai bo gen
GUS. Cudi cung cac phan doan AGPS, P2a-AGPL-
Cmyc duge ghép n01 vao vector pBI121 da duogc xur
ly bang phén tng cit voi cac enzyme Xbal, Smal va
Sacl bang enzyme T4 ligase dé tao vector chuyén
gen pBI121/35S/AGPSL/NOST.

Vector pBI121/35S/AGPSL/NOST dugc bién
nap vao vi khuan Agrobacterium tumefaciens dé
phuc vu chuyén gen vao thuoc 14.
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Chuyén gen

La thudc 1a dugc cit thanh nhitng manh nhé co
kich thudc 1 em® va dugc tién nudi cdy trong moi
truong GM (MS + 1 mg/l BAP + 30 g/l sucrose)
trong 2 ngdy. Manh 14 dwoc ngam véi dich huyén
phu vi khuén 4. tumefaciens (OD600 = 0,7 mang ciu
trac bién nap AGPSL) khoang 10 dén 15 _phut ¢ nhiét
d6 phong va dugc dit 1én moi truong ddng nudi cay
GM (MS + 1mg/l BAP + 30g/l sucrose + 8g/l agar,
pH=5,8 ) trong 2 ngay. Tiép theo, cac manh 14 dugc
chuyen sang moi truong GM co bd sung khang sinh
chon lgc (500 mg/l cefotaxime, 50 mg/l kanamycin)
dé tai sinh chdi. Sau 4 dén 5 tufm cac chdi tai sinh
trén moi truong chon loc dat chidu cao tir 2-3 cm
duoc cit chuyén sang moi truong ra r& RM (MS +
0,1mg/l IBA + 30g/l sucrose + 8g/l agar + 500 mg/1
cefotaxime, 50 mg/l kanamycin, pH 5,8). Sau 3 dén
4 tudn cay phat trién hoan chinh, ra r& va c6 tir 3 dén
4 14 that duwoc chuyén ra bdu co tron trau va cat véi ti
16 1:1. Cay phat trién voi 4 dén 5 1a that thi chuyén
ra trdng trong bau dt chira gi4 thé TN1 (Vién néng
hoa thd nhudng) & diéu kién nha kinh.

Kiém tra cdic dong thuéc li chuyén gen bing
phwong phap PCR

Céc cy thudc 14 1 thang tudi, tai sinh trén moi
truong chon loc dugc kiém tra sy c6 mat cia gen
AGPL va AGPS bing PCR voi cip mdi dic higu
Xbal-AGPS_F va P2A R theo chu ki nhiét 94°C/3
phat; 30 chu ky [94°C/20 gidy; 56°C/20 gidy; 72°C/1
phiit 20 giay]; 72°C/4 phut. San phim cua phan tmg
PCR duoc dién di kiém tra trén gel agarose 0,8%.
Céc dong thubc 14 duong tinh voi phan tmg PCR néu
xudt hién bang kich thudc ~1622bp twong dwong dbi
ching duong.

Phan tich cdc dong cdy chuyén gen bing Western
blot

Protein tong s6 dugc tach tir 14 cic cay chuyén
gen dugc phan tach trén ban dién di SDS-PAGE
12% theo phuong phap cta Laemmli (1970) va dugc
chuyén 1én mang nitrocellulose bing may chuyén
mang Fast blotter (Thermo Scientific Pierce) ¢ 25V,
1,3A trong 20 phut. Mang nitrocellulose dugc phu
bang sita tach béo 5% trong dém phosphate tween
(PBST = PBS + 0,05% Tween 20) trong 5 gi0, sau
d6 mang dugc i qua dém véi khang thé anti-cmyc
pha loang trong PBST chira 5% sita tach béo voi ti 1§
1:100. Tiép theo, mang dugc roa sach 2 lan, 5
phiit/lan va 4 voi khang thé anti-mouse IgG cong
hop HRP pha trong PBST vdi ti 1€ 1:2500 trong 2
gio. Sw co mit cua protein tai to hop trong mau

dugc phat hién nhd phan tmg hién mau bang co chat
TMB (3,3"; 5,5'-Tetramethylbenzidine).

Kiém tra kha nang tich liy tinh bjt cia cdy thuéc
la chuyén gen

Céc dong chuyén gen va khong chuyén gen sau
khi d@ thich nghi véi méi truong bén ngoai duoc dat
vao budng sinh truéng ¢ nhiét d6 ¢ 27°C, d6 4m
70% va diéu kién chiéu sang 16 gio/ngay. La cing
d6 tudi & cac dong thude 14 chuyén gen va dong
khong chuyén gen dugc thu ¢ cung thoi diém trong
ngay. Ham lugng tinh bét trong 1a dugc dinh lugng
bang phuong phip Anthrone (Yemm, Willis, 1954).
Trong phuong phéap nay, cac mau la dugc sdy kho va
loai bo diép luc bz“mg acetone 100%. Duong tu do
trong miu dugc khir voi con 80°.  Tinh bot trong
méu dugc thily phan véi acid HCI @ tao ra cac phan
tir duong glucose. Ham lugng tinh bt duge do thong
qua phan tng mau ¢ do hép thy tai budc song 630
nm.

KET QUA VA THAO LUAN

Két qua phan 1ap gen AGPS va AGPL tir cy sin

Dé tach dong va doc trinh tyr vimg CDS cua hai
gen AGPS va AGPL, ching t6i st dung hai cip moi
duoc thiét ké nhan toan bo CDS va ving trinh ty khong
ma hda trén mRNA. Trén anh dién di cho théy, AGPS
va AGPL da dugc nhan dong vdéi kich thude ding nhu
tinh toan (1578 bp vdi AGPS va 1619 bp véi AGPL)
(Hinh 1.A). Céc trinh tu nay da dugc dang ky trén ngan
hang gen NCBI v6i mad s KU243124 (AGPS) va
KU243122 (AGPL).

Thiét ké vector
pBI121/35S/AGPSL/NOST

AGPase cau thanh boi hai tiéu phan AGPS va
AGPL, nén dé biéu hién hiéu qua enzyme nay trong
cdy chuyén gen cn phai biéu hién ddng thoi ca hai
gen trén v6i hiéu suét twong dwong. Xuat phat tir 1y
do nay, ching t6i da thiét ké hai gen trén ciing mot
khung doc mo, duge diéu khién boi promoter CaMV
35S. P2a duoc thiét ké giita hai ving ma hoéa gitp
phan cit hai tiéu phan trong qué trinh dich ma. P2a
la doan oligopeptide (=20 amino acid) hoat dong nhu
mot hé théng doc 1ap va la cong cu quan trong dé
biéu hién nhiéu protein trén cting mot khung doc mé
(Ryan et al., 1991). Trinh tu c-myc dugc thém vao &
cudi AGPL nhim kiém tra su hoat dong cua gen ¢
mirc d¢ dich ma ciing nhu kiém tra hoat dong cua
P2a. Dya vao trinh ty hai gen da phan lap, ching t6i
da thiét ké thanh cong vector chuyén gen

chuyén gen
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pBI121/35S/AGPSL/NOST mang ca hai gen AGPS
va AGPL (Hinh 1B). Vector sau khi thiét ké dugc cat
bang hai enzyme giéi han Xbal va Sacl, trén anh
dién di thu dugc bang 12,8 kb tuwong ung véi kich
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thudc cta plasmid va 3,2 kb twong rng voi viung ma
héa AGPS/L. Két qua nay ding nhu tinh toan ly
thuyet (Hinh 1C) va vector thu dugc c6 thé sir dung
dé chuyén gen vao cdy thong qua 4. tumefaciens.

NOS promoter,

pBI P2a AGPSL cmyc
16,105 bp INOS terminator]

[/ 1acpromoter
/-~ (Bcoperator
HindIII (4950)
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Hinh 1. Thiét ké vector chuyén gen pBI121/35S/AGPSL/NOST. A) Anh dién di san phdm RT-PCR nhan dong gen AGPS va
AGPL; B) Két qua kiém tra san pham cét vector pBI121/35S/AGPSL/NOST véi enzyme Xbal va Sacl: C) So db vector
pBI121/35S/AGPSL/NOST. M: Thang DNA 1kb (Fermentas); 1,2: tén cac dong khuén lac.

Tao ciy thudc 14 chuyén gen mang ciu tric
358/AGPSL/NOST

Trong chuyén gen thuc vat, cay thudc 1a dugc
xem nhu 1a loai cay m6 hinh phuc vu cho céc nghién
ctru danh gia chirc ning gen boi vi hé thng tai sinh
va tiép nhan gen ngoai lai ciia cdy thudc 1a rat hiéu
qua, thoi gian phan hoa tir mo dén tao cdy hoan
chinh kha ngén. Mat khac cy thudc 1a 1a cay ngén
ngay, d& trdng va cham soc nén dé& dang thu dugc hat
dé nghién ctru cac thé hé tiép theo. Vi thé, trong
nghién ctru nay chung t6i chon cdy thudc 14 lam cay
mo hinh dé danh gi4 cac cdu tric vector chuyén gen
tang cuong sinh tong hop va tich ity tinh bot da thiét
Kké duoc.

Két qua cho thdy sau 2 thi nghiém chuyén ciu
trac gen 35S/AGPSL/NOST vao 100 manh 14 thudc
la chung t6i da thu dugc 64 cay tai sinh trén moi
truong chon loc. Nguogc lai, manh 14 thudc 14 khong
dugc chuyén gen cdy chuyén 1én méi truong chon
loc ¢6 50 mg/l kanamycin (lam ddi ching), 100%
mau bi chét va khong tai sinh chdi. Piéu nay cho
thdy cic dong thudc 14 tai sinh va ra ré trén moi
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truong chon loc ¢6 tiém nang 1a cac dong da duogc
chuyén gen (Hinh 2A).

PCR 1a k¥ thuat phd bién va don gian nhat dé
budc dau sang loc cac dong cy chuyén gen. Két qua
phan tich san phdm PCR cho phép khéng dinh sy c6
mit hay khong ctia gen chuyén trong cdy kiém tra.
Trong nghién ciru nay, 14 cta cic dong thude 14
chuyén gen gia dinh mang cdu tric gen
358/AGPSL/NOST dugc thu dé phan tich PCR véi
chc cap mdi ddc hidu Xbal-AGPS_F va P2A_R. Két
qua phan ung PCR cho thiy ching t6i di thu 31
dong thude 14 ¢ mang ciu trac gen pBI121/AGPSL.
Céc dong nay cho két qua PCR duong tinh v6i san
phim 13 doan DNA c¢6 kich thudc 1622 bp tuwong
{ng v&i chiéu dai gen AGPS va doan P24 (Hinh 2C).
Do sir dung mdi Xbal-AGPS_F gin & dau gen AGPS
va mdi P2A-R gin véi doan P24:AGPS nén cay
chuyén gen chira ci AGPS va AGPL cho két qua
duong tinh véi phan ung PCR.

Két qua phan tich Western blot

Do trong trinh ty cua gen AGPS/L chung ti da
thiét ké san trinh tw ma héa cho dudi c-myc & cudi
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gen nén dé khing dinh mot cich chic chin gen
chuyén da hoat dong va biéu hién thanh cong, tao
thanh protein AGPS/L trong céc dong thubc 14
chuyén gen chung t6i da tién hanh kiém tra bang ky
thuat lai mién dich Western blot st dung khang thé
anti-cmyc.

Gen AGPSL c6 chiéu dai 1a 3249 bp trong d6 c6
AGPS va AGPL duoc ghép ndi véi nhau béi trinh tyr
P2a, nén theo tinh toan Iy thuyét, protein AGPS/L tii to
hop sau khi dugc téng hop c6 do dai 1080 amino acid
va c6 khéi lugng phan tir khoang 118 kDa. Mit khéc,
do su hoat dong cia P24, chudi polypeptide AGPS/L
dwoc tong hop ngit quing thanh hai phan doan 1a
AGPS-P2A va AGPL-Cmyc (~58,5 kDa). Nhu vy,
két qua phan tich Western blot (Hinh 2D) cic cdy
chuyén gen AGPSL cho thdy, ca 3 dong A5, A8, A9
dugc phan tich déu biéu hién sy c6 mit cua bang c6
kich thude ~58,5 kDa tuong ing v6i phan doan AGPL-
Cmyc. Tuy nhién, sy xudt hién biang 118,5 kDa & hai
méiu A5 va A9 chimg to P2a chua phan tich hai tiéu

don vi hoan toan & mét s6 1an dich mi. Mic di vdy, co
thé quan sat duoc luong protein két hop AGPSL nhé
hon déng ké so véi luong céc tiéu don vi dwoc hinh
thanh thong qua theo mirc ddm nhat ctia bang tao thanh,
vi thé van c6 thé két luan hé théng biéu hién gen hoat
dong hiéu qua. Ngoai ra, viéc xudt hién bang 118,5 kDa
con minh chimg cho viée gen AGPS di duge biéu hién
thanh cong gidng nhu AGPL.

Két qua phan tich lai Western blot con co  thé
cho théy ¢6 su khac nhau vé mutc do biéu hién cua
gen chuyén & cac dong thudc 14 khac nhau. Cu thé, &
dong A9 murc d6 biéu hién cia cac gen chuyén thip
hon céc dong con lai. Didu nay c6 thé duoc giai thich
do céu triic gen dwoc chuyén di chén vao cac ving
khac nhau ctia hé gene cay thubc 1a va tao ra cac anh
huong khac nhau dén hoat dong cua cac gen. Mat
khac cdy ddi ching khong chuyén gen cho két qua
am tinh. Két qua nay cho phép khing dinh cac
protein tai t hop AGPS va AGPL di duoc tong hop
trong cac dong thudc 14 chuyén gen.

(+}] A2 A4

1,6k

Cc

A6 A7 A8 A5 Al13 Ale Al1S M AS A8 A5 WT
kDa
130 o
—118,5
52 -
75
55 = —58,5
43 -

D

Hinh 2. Phan tich cay thudc la chuyén gen mang cu tric 35S/AGPSL/NOST. (A) Cay séng sét trén méi trong chon loc
sau 3-5 tuan; (B) Cay chuyén gen thé hé TO trong budng sinh truéng; (C) Két qua kiém tra cay chuyén gen bang ky thuat
PCR vé&i mbi Xbal-AGPS_F va AGPS-Xmal_R; (D) va lai western blot kiém tra sy biéu hién clia gen AGPSL. DC(+): San
pham PCR tr plasmid, WT: Cay khéng chuyén gen; A2, A4, A6, A7, A8, A9, A13, A16, A19: cac dong cay chuyén gen thé

hé TO.
Pinh gia kha ning tich liy tinh bdt ciia ciy thudc
1a chuyén gen

Trong diéu kién in vitro, cdy non dwoc cung cép
day du dinh dudng (duong, mudi khoang, vitamin) va

anh sang, sy danh gia sy tich Iy tinh bot & 14 1a khong
phu hop. Dé c6 két qua duge chinh xac nhét ching toi
tién hanh trdng tit ca cac cdy trong budng nudi ciy dé
dam bao théng nhét cac diéu kién chiéu sang (16/24h),
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nhiét do (27°C) va do 4m (70%) va tién hanh thu 13 &
clng d6 tudi & cac dong chuyén gen va khong chuyen
gen. Ham luong tinh bot trong 14 ctia cac dong thude la
phén tich dugc xac dinh bang phwong phap Anthrone.
Két qua cho thiy 14 cua cac dong thude 14
chuyen gen mang gene AGPSL déu tich lily ham
lurgng tinh bdt 16n hon tir 13,82 dén 116,5% so véi
ham lugng tinh bot trong 1a cay dbi ching khong

Nguyén Vin Doai et al.

chuyén gen. Piéu nay c6 thé giai thich do biéu hién
cua gen chuyen dugc tich hop trong cay chu khac
nhau dan dén su sai khac trong hoat dong cua gen
chuyén, anh huong dén qua trinh sinh tong hop va
tich liiy tinh bot (Bang 1). Két qua ndy cho phép
khing dinh cac dong thudc 14 chuyén gen AGPS/L c6
mirc d¢ tich lity tinh bot trong 14 cao hon han so véi
cdy dbi chirng khong chuyén gen.

Bang 1. Két qua do ham lwong tinh bot tich 1uy trong 14 thudc 14 & cac dong chuyén gen.

Tén Gia tri Ham lwong tinh bét Ham Ilwgng tinh bdt/trong Ti 1€ tinh b6t ting so voi déi
dong ODé30 trung binh (mg/ml) lweng mau khé (mg/g) chirng (%)

A5 0,467 0,322 32,238 109,335

A19 0,476 0,333 33,343 116,516

A13 0,401 0,247 24,676 60,236

A9 0,329 0,175 17,528 13,817

WT 0,305 0,154 15,400 0.000

Ghi cha: WT: cay chwa chuyén gen. A5, A9, A13, A19: cac dong chuyén gen AGPSIL.

Mot s6 nghién ciru ting cudng biéu hién gen cac
gen tham gia qua trinh sinh tong hop tinh bot ciing
da thu nhan dugc cac két qua kha quan trong cai
thién ham lugng tinh bot tich iy ¢ thyc vat. Gamez
et al. (2011) thu nhan cay thudc 1a c6 kha ning sinh
truong, phat trién tot hon ciing nhu ham lwgng tinh
bot tich lity trong 14 cao hon 30-40% so véi cay ddi
chung khi ting cudng biéu hién gen SSIV (starch
sythase IV). Bén canh d6, viéc biéu hién gen SSIV
cho phép tang cudng dén 50% ham luong tinh bot
trong 14 vao thoi diém cubdi ngay so voi cay dbi
chung. Carciofi et al. (2012) thu nhan dong mo seo
lia mach c6 ham lugng tinh bdt cao hon 4% so véi
d6i chimg khi tién hanh chuyén gen GBSS. Li et al.
(2011) tién hanh chuyén gen md héa AGPase vao
cdy ngd di thu dwoc cic dong ngd chuyén gen co
khéi luong trung binh hat cao hon 15% so voi ddi
chung ciing nhu ham luong tinh bot hon 74% khéi
luong so v6i 65 % & cdy dbi chung. Trong nghién
clru ndy viéc ddng biéu hién tiéu phan 16n AGPL va
tiéu phan nho AGPS ciia enzyme AGPase trén cling
khung doc m¢é da tang cuong kha nang tich lily tinh
bot ¢ 14 cac dong thude 14 chuyén gen tir 13-116% so
v6i dong khong chuyén gen. So sanh vai két qua cua
Lé Thu Ngoc va cong sy (chua cong bd) khi chuyén
gen nhéan tao da t01 uu ma biéu hién trong thyc vat
AGPopt c¢6 ngudn gbe tir gen glgC ma héa cho
enzyme AGPase cta vi khuén E. coli di lam ting
ham luong tinh bot tich lily trong la tur 18%-56%.
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Nhitng bang chimng nay budc dau cho thiy viéc biéu
hién gen ma hoa AGPase la mot chién lugc hiéu qua
gilip ting cudng qua trinh sinh tong hop tinh bot &
thuc vat.

KET LUAN

Di phan 1ap va thiét ké thanh coéng vector
Chuyen gen thye vat dong b1eu hién 2 gen ma hoa
tiéu phin 1on AGPL va tiéu phan nho AGPS cuia
enzyme AGPase. Hoat dong ctia cac gen da duoc
danh gi4 trén cdy thudc 14 mo hinh va chimg minh sy
tich Iuy tinh bdt vuot trdi tir 13-116% & cac dong
thudc 14 chuyén gen so v6i dbi chimg. Két qua nay 1a
tién dé dé phat trién cac nghién ciru Gmg dung ting
cuong du trit tinh bot & cac cy trong khac nhau nhu
san, khoai tiy va khoai lang.

Loi cam on: Nghién ciu dwoc thuc hien tir kinh phi
ciia dé tai “Khai thac va phan lap nguon gen co san
cua tgp doan giong sdn Viét Nam nham phat trién
cdc giong sdn ¢é khd ndng chong chiu bénh va nang
sudt cao bang cong nghé gen” thudc nhiém vu hop
tac quoc té vé khoa hoc va cong nghé, B Khoa hoc
va Cong nghé. Cac thi nghiém trong nghién ciru nay
dwoc thuc hién tai phong Cong nghé té bao thuce vat,
Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc
va Cong nghé Viét Nam.
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GENES ENCODED FOR AGPASE FROM

CASSAVA TO ENHANCE STARCH ACCUMULATION IN TRANSGENIC TOBACCO

Nguyen Van Doai', Nguyen Minh Hong?, Le Thu Ngoc', Nguyen Thi Thom', Nguyen Dinh Trong', Vu
Huyen Trang', Nguyen Thi Thuy Huong', Pham Thi Van', Pham Bich Ngoc"™

!Institute of Biotechnology, Vietham Academy of Science and Technology

’Hong Duc University

SUMMARY

The AGPase (ADP-Glucose pyrophosphorylase) is one of the ubiquitous enzymes catalyzing the first step
in starch biosynthesis. It plays an important role in regulation and adjusts the speed of the entire cycle of
glycogen biosynthesis in bacteria and starch in plants. In higher plants, it is a heterotetramer and tetrameric
enzyme consisting two large subunits (AGPL) and two small subunits (AGPS) and encoded by two genes. In
this paper, both AGPS and AGPL genes were sucessfully isolated from cassava varieties KM 140 and deposited
in Genbank with accession numbers KU243124 (4GPS) and KU243122 (AGPL), these two genes were fused
with P2a and inserted into plant expression vector pBI121 under the control of 35S promoter. The efficient of
this construct was tested in transgenic N. tabacum. The presence and expression of AGPS and AGPL in
transgenic plants were confirmed by PCR and Western hybridization. The starch content was quantified by the
Anthrone method. Transgenic plant analysis indicated that that two targeted genes were expressed

simultaneously in several transgenic tobacco lines under the control of CaMV 35S promoter.

The starch

contents in 4 analyzed tobacco transgenic lines displays the increase 13-116% compared to WT plants. These
results indicated that the co-expression of AGPS and AGPL is one of effective strategies for enhanced starch
production in plant. These results can provide a foundation for developing other genetically modified crops to

increase starch accumulation capacity.

Keywords: AGPase, AGPL, AGPS, cassava, P2a, starch, tobacco, transgenic
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