Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 33, S6 18 (2017) 224-230

Nghién ctru tao ciy thudc 14 chuyén gen ssiv ting cuong sinh
tong hop tinh bot thong qua Agrobacterium tumefaciens
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Tém tit: Viée ting ning sudt tinh bot sit dung cong nghé gen 1a mot trong nhirng hudéng nghién
clru quan trong va ludn duge cac nha khoa hoc quan tam hang dau. Do vdy, cac nghién ciru tim
hiéu vé con duong tong hop va phan huy tinh bot ¢ cay trdng noi chung va ddi véi sin noi riéng sé
gop phan thuc ddy muc tiéu cai tao ning sudt tinh bot. Cac starch synthase (SS) cua thuc vat bac
cao ma hoa boi 5 nhom gen ky hiéu 1a GBSS (granule-bound starch synthase), SSI, SSII, SSIII, va
SSVI. Trong do, mdi bién thé enzyme SS c6 cac cdu thanh khac nhau va vai tro nhét (dinh trong
tong hop amylopectin. O nghién ctru nay ching t6i da phan 1ap dugc gen ssiv tur gidng sin KM 140.
Céu trac nay duoc chén vao vector pK7WG2D-35S:SSIV:T35S va bién nap vao cay thude 14
bang phuong phap chuyén gen thong qua A. tumefaciens. Sau do, cay chuyén gen duoc
kiém tra bang phuong phap PCR va danh gia su biéu hién ciia gen qua phuong phap phén
tich ham lugng tinh bot. Két qua cho thidy ham lwong tinh bot tich lay trong cay chuyen gen
vuot troi hon cic cay khong chuyén gen (26,9 - 67,9%; 1& 6,8 - 17,6%) & cing diéu kién sinh
truong. Nghién ciru nay di tao ra mot hudng méi trong viée tao cdy trong bién dbi gen co kha

nang tang su tich Iy tinh bot.

Tir khéa: Chuyén gen; tinh bot; sén; SS (starch synthase); ssiv.

1. Mé dau

Tinh bot 12 ngudn carbonhydrate chu yéu
cho con ngudi va dong thoi 14 nguyén liéu quan
trong cho cong nghiép. Hién nay, ngudn nguyén
lidu tinh bot cho cong nghiép chu yéu tach chiét
tr ngd va mét luong dang ké khac tir lua, lta
mi, san, khoai tay, cu dong, cdy co sagu,... Viéc
blen dbi qua trinh trao do6i tinh bot trong ciy
trong c6 thé gop phan ting kha ning tich tu tinh
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bdt trong cac co quan dy trit, ngdn chan hodc
tang viéc phén huy tinh bt (tuy thude vao loai
cay trdng hay nhu cdu st dung) hodc bién dbi
ciu trac tinh bot dé ting hodc da dang chirc
ning cua tinh bot trong thyc phiam va nguyén
liéu ctia cong nghiép.

Tinh bot 1a mét glucan khong tan, duoc cau
thanh tir hai chudi polymer bao gém cac tiéu
phan 1a glucose, amylopectin va amylase. 6]
thuc vat bac cao, tinh bt dugc tong hop trong
plastid (thé lap) cua cac t& bao quang hop va
khong quang hop. La carbohydrate dy trit chu
yéu, tinh bot dong vai tro quan trong trong sudt
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chu ky séng cua thyc vat. Qua trinh tong hop
tinh bot a-1,4 glucan bao gdm ba budc quan
trong xdy ra trong luc lap va thé vo sic: i) cung
cip glucose-6-phosphate (Glc-6-P) vao trong
cac thé lap, ii) tong hop ADP-glucose (ADPG)
tir Gle-1-P, va iii) tong hop tinh bot tir ADPG
[1, 10].

Viéc ting ning suit tinh bot st dung cong
nghé gen la mot trong nhitng hudng nghién ctru
quan trong va ludn duogc cac nha khoa hoc quan
tam hang dau. Trong cic bao cdo gan day, viéc
diéu khién sy biéu hién cua cac gen ss da dugc
chung minh c6 kha nang tdng sy tich Iy tinh
bot. Cac 16p gen nay duoc cho la tuong tac voi
nhau trong mot phirc hop protein Va dong Va1
tro ddc biét trong viée tong hop ciu trac cudi
cung cua hat tinh bot [10]. Do do, nhiing thay
doi trong viéc biéu hién cta 1 gen ss co thé dan
t6i cac anh huéng phuc tap. Piéu nay duoc
minh ching 16 nét qua cac két qua da thu duogc
trén khoa1 tay chuyen gen glycogen synthase cé
ngudn gbe tir vi khun. Cu cla cac ciy nay t1ch
lity Iwong tinh bot it hon voi cac dic tinh cu
tric da bi bién doi [8].

Mat khéc, trong nhom gen SS (I - IV) da
chirmg minh dugc SS 16p IV (ssiv) ¢o6 lién quan
dén sy khoi dau hinh thanh hat tinh bot va c6
thé diéu khién s lugng hat tinh bot trong luc
lap ¢ la cdy Arabidopsis [7]. Viéc loai bo
protein nay dan dén sy giam sat lugng tinh bot
trong 14 va toan bg tinh bot trong 1 luc lap dugc
tich liiy trong 1 hodc 2 hat tinh bot khong 16 [6].
Maic khac, khi nghién ctru anh hudng cua viéc
biéu hién qua mirc gen ssiv dén ham lugng tinh
bot tich luy trong ca la cdy Arabidopsis va cu
khoai tiy da thdy rang viéc biéu hién qua mirc
gen ssiv lam tdng su tich Ily tinh bot trong ca
co quan quang hop va co quan du trit [5].

Nhu viy, viée tao cdy thudc 14 chuyén gen
ssiv ting cudng sinh tong hop tinh bot thong
qua Agrobacterium tumefaciens hita hen 1a mot
chién lugc trong cai tao gidng sin nho cong
nghé sinh hoc. Cac két qua & nghién ctru nay s&
gop phén thuc day muc tiéu cai tao ning suét tinh
bot & cdy trong bang cong nghé gen.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong

- Gidng san KM 140 duoc st dung dé phan
lap gen ssiv dugc thu thdp tr Trung tam tai
nguyén thyc vat, Vién Khoa hoc Nong nghiép
Viét Nam.

- Gidng thudc 14 K326 dugc nudi cdy in
vitro do phong Céng nghé Té bao thuc vat,
Vién Cong nghé sinh hoc cung cap.

- Ching vi khuan E.coli DH5a dugc st
dung dé nhan dong gen ssiv va ching vi khuan
A.tumefaciens C58 PGV2260 do Phong Cong nghé
té bao thuc vét, Vién Cong nghé sinh hoc cung cap.

2.2. Phuwong phap nghién cuu

Phan 14p gen ssiv tir cdy sin

RNA tong sé duoc tach chibt tir cu cua
gidng sin KM 140 nho st dung b kit tach
chiét RNA thuc vat (PureLink Plant RNA
Reagent) cta Invitrogen. cDNA duoc tong hop
theo kit “RevertAidTM H Minus First Strand
cDNA Synthesis Kit” cua Fermentas. Cac budc
thuc hién duoc tién hanh theo hudng dan cua
nha san xuit. DNA genome tap nhiém sau do
dugc loai bo bang cach xir Iy mau véi ADNase
I va RNA tong sb duoc tinh sach bang phuong
phap tia st dung Lithium chloride (LiCl).
cDNA duoc tong hop tir RNA tong sd bang kit
tong hop cDNA (Invitrogen). Gen ssiv duoc
nhan 1én tir cDNA bang phan ung PCR véi cip
mdi dic 1a SSIV.F  EcoRI (5-
CACCATGGCGTCGAAGCTATCGACGTGG
TTTCTG-3’) va SSIV_R (5°-
TTAGACCTACTTGCTGCCGCTCTTG-3").
Phan tng dugc thuc hién voi enzyme Pfu DNA
polymerase v6i chu ky nhiét nhu sau: 95°C/3
phut, 30 chu ky (95°C/40 gidy, 56°C/30 giay,
72°C/4 phat) va 72°C/10 phat. San phiam
PCR duoc tinh sach, tach dong trong vector
pK7WG2D.

Thiét ké vector chuyén gen

Gen ssiv dugc chen vao vector pK7WG2D
bang ky that Gateway theo huéng dan cua bd
Kit Gateway® LR Clonase™ II. San phim cua
phan tmg dugc stir dung dé bién nap vao té bao
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kha bién E. coli One Shot TOP10 va chon loc
trén moi truong co bd sung Spectinomycin 100
pg/ml. Dé sang loc cac dong khuédn lac mang
vector tai to hgp pK7WG2D/SSIV mong mudn,
chung t61 thuyc hién phan ung colony-PCR sir
dung cip mdi dic hiéu SSIV-Frag-F (5° -
CCTCTCCTGAACAACCTCCA- 3’°) va SSIV-
Frag-R (5 -GCAAACTTCCCACCTTTTCC-
3”) khuéch dai mot doan ngén gin 1 kb cua gen
ssiv. Cac dong khuan lac cho két qua PCR
duong tinh s& dugc chon dé nudi cay va tién
hanh tach chiét plasmid, sau d6 cit kiém tra
bang enzyme giéi han EcoRIl. Vector
pK7WG2D/35S/SSIV duge bién nap vao vi khuan
A. tumefaciens d phuc vu chuyén gen.

Chuyén gen

Manh 14 thudc 14 cét thanh nhitg méanh nhé
¢6 dién tich 1 cm” duoc ngdm trong dich huyén
pht vi khuin A. tumefaciens mang vector
chuyén gen pK7WG2D/SSIV c6 ODgyp = 0,6
trong 20 phut va dugc dit 1én moi truong dong
nudi cly GM (MS + Img/I BAP + 30g/l sucrose
+ 8g/l agar, pH=5_8), dé ti. Sau hai ngay dong
nudi cdy, chuyén cac manh 1a 1én méi trudng tai
sinh va chon loc chdi GM c6 bd sung khang
sinh diét khuin cefotaxim 500 mg/l va khang
sinh chon loc kanamycin 50 mg/l. Sau 4 - 5
tuan cac chdi tai sinh dat chiéu cao khoang 3cm
dugc chuyén sang méi truong ra r& chon loc
RM (MS + 0,Img/1 IBA + 30g/1 sucrose + 8g/1
agar + cefotaxime 500mg/l, kanamycin 50mg/1 ,
pH = 5.8). Sau 3 dén 4 tudn cay phat trién
hoan chinh, ra r& va co tir 3 - 4 14 that duoc
Chuyén ra bﬁu c6 tron triu va cat voi ti 18 1:1.
Cay phat trién véi 4 dén 5 14 that duoc
chuyén ra trong trong bau dit chua gia thé
TN1 (Vién Nong hoa thd nhudng) ¢ didu
kién nha kinh.

Kiém tra cac dong thubc 14 chuyén gen
bang phuong phap PCR

Céc cdy thudc 14 sau chuyén gen 4 tuan
tudi da chon loc trén méi trudong kanamycin
duoc kiém tra sy c6 mit cia gen chuyén bang
phan tng PCR véi cip mdi dic hiéu SSIV-
Frag-F (5> -CCTCTCCTGAACAACCTCCA-
3") va SSIV-Frag-R (5 -
GCAAACTTCCCACCTTTTCC- 3’). Phan

tmg PCR duogc tién hanh véi tong thé tich 20
pl gom: 1 pl DNA, 10 ul DreamTaq PCR
Master Mix 2X, 1 pl moi xudi, 1 pl moi ngugce
va 7 pl nudc khir ion v6 trung. Qua trinh nhan
gen theo chu ky nhiét: 94°C/3 phut; 25 chu ky
[94°C/1 phat, 58°C/30 giay, 72°C/1 phut];

72°C/10 phit. San pham cta phan tmg duoc
dién di kiém tra trén gen agarose 0.8%. Do kich
thudc phan 1ap cua gen ssiv qua 16n (~ 3,5 kb)
nén chung t6i chi khuéch dai 1 phan cta doan
gen (~ 1kb). Cac dong thubc 14 duong tinh véi
phan tng PCR néu xuit hién bang kich thudc
1089 bp.

Panh gia su biéu hi¢n ciia gen chuyén
bing phwong phip phan tich ham lwong
tinh bot

Sy biéu hién cia gen ssiv duoc xac dinh
bang phwong phéap phéan tich ham lugng tinh bot
sit dung thudc thir Anthrone khi hoa tan trong
acid sulfuric 72% [9]. Trong mdi trudng nay,
glucose s€ tao dang vong 5 cacbon va phan ng
v6i thude thir thong qua nhoém —CHO tao ra san
phém c¢6 mau xanh, c6 do hép thu cuc dai o
bude séng 630nm. Mau 14 thudc 14 duge thu &
cung mot thoi diém va do tudi ¢ cac dong
chuyén gen va WT & cung do tudi, trong cing
thoi gian (nhiét d6 27°C, 46 4m 70%, diéu kién
chiéu sang l6h/ngay, sau do dugc sdy kho va
loai bo diép luc bang cach chiét véi acetone
100%. Ham lugng duong tu do trong mau can
dugc khir véi con 80% sau do6 tinh bot & mau
dugc thuy phén trong acid dé tao ra cac phan tir
duong glucose.

3. Két qua va thio luin

3.1 Ké:t qua phdn ldp gen ssiv tur cdy san va
thiet ké vector chuyén gen thuc vat pK7WG2D-
358:881V:T358

Gen ssiv duoc khuéch dai thanh cong thé
hién qua két qua dién di san phdm PCR (Hinh
1A). Poan DNA c¢6 kich thuéc gan 3,5 kb
tuong duong vai kich thudc doan CDS cua gen
ssiv theo 1y thuyét. Két qua doc trinh tu gen cho
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thdy, san phim gen tach dong tr miu nghién
ctru ¢c6 kich thude 3189 bp. Trinh tu gen ssiv
phan lap duoc tir gidng san KM140 da dugc
dang ki trén ngan hang GenBank véi mi sb
KT033500. Chtng to da phan 1ap thanh cong
gen ssiv tir cAy san.

Viéc gin thanh cong gen ssiv vao vector
pK7WG2D duoc thé hién qua két qua colony-
PCR va két qua cét kiém tra bang enzyme gi6i
han EcoRI (Hinh 1B). Két qua colony-PCR véi

M SSIV 1 2 M

10661 bp
~3,5kb

2201bp_
1486 bp—>

A B

cdp mdi dic hiéu SSiv-Frag-F/SSiv-Frag-R cho
doan DNA c6 kich thude dung véi tinh toan 1y
thuyét. Két qua dién di san pham ctia phan tmg
cit cho thdy da chon dugc cac dong plasmid tai
t6 hop pK7WG2D-35S:SSIV:T35S cho céc
bang DNA dung kich thudc theo tinh toan ly
thuyét 1a: 10661 bp, 2201 bp va 1486 bp. Nhu
vay, vector pK7WG2D-35S:SSIV: T35S da
dugc thiét ké thanh cong (Hinh 1B, C).

PRIWGID SSIV
14,478 bp

Hinh 1. Két qua phan lap gen SSiv tir cay san va thiét k& vector cl}uyén genthyc vat
pK7WG2D-35S:SSIV:T35S. A. Dién di san pham PCR phan 13p gen. B. Két qua kiém tra san pham cat
plasmid pK7WG2D-35S:SSIV: T35S bang EcoRI. C. So d6 vector pK7WG2D-35S:SSIV:T35.

3.2. Chuyén gen ssiv vio cdy thudc ld thong
qua A. tumefaciens

Trong chuyén gen thuc vat, cdy thubc 14
duoc xem nhu 1a loai cdy mo hinh phuc vu cho
cac nghién cuu danh gia chic ning gen boi vi
hé thong tai sinh va tiép nhin gen ngoai lai cua
ciy thubc rat hiu qua, thoi gian phan hoa tu
md dén tao cay hoan chinh kha ngan. Mat khac
cay thudc 14 13 cay ngan ngay, dé trdng va thu
hat dé nghién ctru cac thé hé tiép theo. Boi vay,
trong nghién ciru ndy ching t6i chon céy thudc
la 1am cdy mo hinh dé danh gid cic cdu tric
vector chuyen gen tang cuong tich Iy tinh bot
da thiét ké. Két qua chuyén gen quan tdm vao
cdy md hinh thudc 14 théng qua vi khuan A.
tumefaciens nhu sau:

Béng 1. Két qua bién nap vector chuyén gen
vao manh 14 thudc 14

Somau S6 SO

Lothi S6  tao  chdi cay
nghiém manh chdi/MT ra  sbng
14 taisinh r&/MT sot

bién +50 raré khi

ngp mg/!l +50 ra

Kana mg/l bau

Kana trau

cat

Gen chuyén

1 50 35 30 30
pK7WG2D/SSIV 2 50 29 25 23
3 50 31 27 24

Tong s 150 95 82 77

Két qua thu dugc sau 3 16 thi nghiém
chuyén gen mang cidu traic pK7WG2D-
35S:SSIV:T35S vao 150 manh 14 cay thudc 1a
K326 thong qua A. tumefaciens va thu dugc 77
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dong cay thudc 14 chuyén gen ting cudng tich
liy tinh bot trén mdi truong chon loc bing
kana. Nguoc lai, nhitng manh thudc 1a khong
chuyén gen khi cdy trén méi truong chon loc c6
kana (lam d6i chung), 100% mau bi chét va
khong tai sinh choi. Pay la két qua co tiém
ning cho nhitng ciy tai sinh va ra ré trén moi
truong chon loc 1a nhiing dong chuyén gen. Lya
chon 30 chdi cay thudc 14 da phat trién thanh
cay hoan chinh, du lon, cao khoang 3-5cm
duoc chuyen tir diéu kién nudi ciy in vitro ra
bau dét trong tai nha kinh, phuc vu cho céc
phan tich tiép theo.
3.4. Kiém tra cdy chuyén gen bang phwong
phap PCR

Nhirng manh 14 thubc 14 sau khi tai sinh trén
moi truong chon loc dugc chuyén sang moi
truong ra ré chon loc ¢6 tiém ning 1a cac dong

Trong diéu kién in vitro, cdy non dugc cung
cip diy du dinh dudng va anh sang. Do viy,
danh gia sy tich Ity tinh bot ¢ 14 in vitro la
khong phu hop, vi trong méi truong nudi ciy in

dd dugc chuyén gen (Hinh 2A). Két qua thu
dugc cac cdy con ra re va phat trién hoan chinh
Vv6i 3 - 4 14 that trong bdn sinh truong sau 4
tuan (Hinh 2B).

PCR 1a k¥ thuat phd bién va don gian nhét
dé bude dau sang loc cac dong cay chuyén gen.
Ket qua cua phan tng cho phép khang dinh su
ton tai hay khong ton tai ciia gen chuyén trong
genome can kiém tra. Trong nghién ctu nay,
két qua phan tmg PCR vé6i cip mdi SSIV- Frag
_F/R tir cdy thudc 14 chuyén gen cho thiy dai
thu dwoc 25 dong thudc 14 chuyén gen mang
céu triic vector pK7WG2D/SSIV. Cac dong nay
cho két qua PCR duong tinh véi san pham 13
doan DNA ¢¢ kich thudc 1a 1089 bp ding theo
tinh toan 1y thuyét (Hinh 2C). Nhu vy ching
t6 gen ssiv dd dugc chuyén gen thanh cong vao
nhitng dong thudc 14 nay.

S8iv

~1kb

C
Hinh 2. A. Manh 14 thudc 14 téi sinh. B. Cay thudc 14 & vuon wom. C. Két qué kiém tra cac dong thudc 14
chuyén gen ssiv bang phan ttng PCR (M: thang DNA chuan 1 kb).
3.5. Banh gid sw biéu hién ciia gen chuyén bang
phwong phap phan tich ham luong tinh bot

vitro ¢6 bd sung dudng nén két qua thu duogc s&
khong chinh xac. Dé két qua duoc chinh xac
nhit chiing toi tién hanh trong tit ca cac mau
trong bon sinh truong dé dam bao théng nhat
cac didu kién nhu thoi gian chiéu sang, nhiét
do, do am...

Béng 2. Két qua do ham lugng tinh bot tich luy trong 14 va trong ré cay thudc 14 & cac dong chuyén gen TO

Tén Ham lwgng tinh bt trung binh

Ham luwgng tinh byt/trong lwong

Ti 1¢ tinh bdt & cic miu ting so

dong (mg/ml) miu khé (mg/g) voi dbi chirng (%)
La Ré La RE La RE
S5 1,156 0,112 578,117 56,235 41,883 13,743
S11 1,112 0,062 556,050 31,182 36,467 7,608
S16 1,034 0,082 517,280 41,927 26,952 10,062
S24 1,165 0,144 582,715 72,015 43,011 17,670
S31 1,187 0,056 593,621 28,514 45,688 6,871
S40 1,368 0,081 684,115 40,502 67, 895 9,939
WT 0,815 0,015 407,460 0,751 0,000 0,000

Ghi chit: WT: cdy chua chuyén gen. S5, S11, S16, S24, S31, S40: cac dong chuyén gen ssiv
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Cho dén nay, viéc ung dung cong nghé sinh
hoc tac dong dén hoat dong cua gen ssiv nham
muc dich cai bién ning suét va chét lugng tinh
bot & cdy chuyén gen di dwoc mot s nhom
nghién ctru trén thé giéi thuc hién. Két qua
danh gia cdy thudc 14 chuyén gen Mut - ssiv
xudt hién cac kiéu hinh sinh truong kém hon so
v6i db6i chimg. Mit khac, ham luong
polysaccharide du trir khong khac biét so vdi
dbi ching [6]. Tuy nhién, cac cay chuyén gen
¢6 su suy giam vé sb lwong hat tinh bot cing
voi do 1a su tang vé kich thude cac hat tinh bét
trong 1a. Twong tu, khi chuyén gen ssiv vao cay
thuéc 14 di thu dugc cdy c6 kha ning sinh
trudng, phat trién tét hon ciing nhu ham luong
tinh bot tich lily trong 14 cao hon 30 - 40% khi
tang cuong biéu hién gen ssiv va cho phép ting
cuong dén 50% ham lugng tinh bot trong 1a vao
thoi diém cudi ngay so voi cay ddi ching [2].

Dua trén dinh lugng ham lugng tinh bot hay
ham luong duong hoa tan c6 trong 14, ré cua
cac dong thudc 14 chuyén gen bang Anthrone.
bay la phuong phap don gian nhung hitu hi¢u
dé budc dau sang loc, lya chon cac dong
chuyén gen tiém ning dé tiép tuc thuc hién cac
phép phan tich dinh luwgng phic tap va chinh
xac hon. Két qua xac dinh ham lugng tinh bot
tich luy trong la cac dong thudc 14 chuyen gen
cho thay hau hét trong 14 cua cac dong thude 14
chuyén gen ssiv déu tich lity mot lwong tinh bot
lon hon tir 26,9 - 67,9% so voi lugng tinh bot
trong 14 cay ddi ching khong chuyen gen (Bang
2). So sanh vé1 két qua khi chuyén gen thyc vat
dong biéu hién 2 gen ma héa tiéu phan 16n
AGPL va tiéu phin nhé AGPS cia enzyme
AGPase trén 14 cdy thudc 14 d3 chung minh sy
tich 1oy tinh bt vuot tri tir 13 - 116% [3]. Bén
canh d6 cling di c6 két qua chimg minh su hoat
dong cua ciu truc 35S-AGPopt trong cic dong
thudc 14 chuyén gen gitip ting ham lugng tinh
bot tich lily trong 14 tir 18 - 56% so véi cay dbi
chung khong chuyén gen [4]. Diéu nay co thé
giai thich vi tri gen chuyén dugc tich hop trong
genome cdy chu khac nhau din dén su sai khac
trong hoat dong cua gen chuyén, anh hudng dén
qua trinh sinh tong hop va tich ldy tinh bot.

Ham lugng tinh bot & trong ré cac dong
thudc 14 chuyén gen déu tich liy ham luong
tinh bdt 16n hon tir 6,8 - 17,6% lugng tinh bot
trong ré cay khong chuyén gen. Cu thé ¢ dong
S24 ¢6 ham luong tinh bot trong 1 dat cao nhat
(17,6%), tiép dén 1a S5 (13, ,7%), S16 (10,0%).
Két qua nay cho phép khang dinh cic dong
thudc 14 chuyén gen ssiv ¢6 mirc do tich ity tinh
bot trong 14 va ré cao hon cay dbi chung khong
chuyén gen. Tuong tu khi nghién ctru chuyén
gen ssiv trén cdy khoai tay, thu dugc ci khoai
tdy c6 ham lugng tinh bdt trung binh tang tir
6 - 21% so véi cac cdy WT trong diéu kién
nhing cdy nay duoc trong trong nha kinh va
diéu kién ddng rudng tuong tmg [2].

Két luan: Nhu vay, chung t6i dd phén 1ap va
thiét ké thanh cong vector chuyen gen thyc vit
mang doan gen ssiv lién quan dén qua trinh tich
lily tinh bot. Hoat dong cua cac gen da duoc
danh gia trén cdy thudc 14 mo hinh va chimg
minh sy tich liy tinh bt thé hién trong 14 26,9 -
67,9%; e 6,8 - 17,6% & cac dong thudc 14
chuyén gen so voi cdy 601 chimg. Két qua nay
1a budc dau dé phat trién cac nghién ctru dung
tang cuong du trit tinh bot & cac cdy trong khac
nhu: sén, ngd, khoai tay...

Loi cam on

Cong trinh dugc hoan thanh véi sy hd tro
kinh phi cua de tai: “Khai thac va phan 1ap
nguon gen c6 sin cua tap doan glong san Viét
Nam nham phat trién cac glong san c6 kha nang
chéng chiu bénh va ning suat cao bang cong
nghé gen” thuc nhiém vy hop tac qudc té vé
khoa hoc va cong ngh¢. Céac thi nghiém nay
dugc thuc hién tai phong Cong nghé té bao thuc
vat, Vién Coéng nghé sinh hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.
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Researching on the Generation of ssiv Gene Transgenic
Tobacco Plants using Agrobacterium tumefaciens
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Abstract: Increasing starch yield using gene technology is one of the most important research
priorities and is of primary interest to scientists. Therefore, studies on the pathway of starch synthesis
and decomposition in plants in general and for cassava in particular could contribute to promoting the
goal of improving starch yield. In higher plants, starch synthase (SS) enzymes are encoded by five
gene groups called GBL (granule-bound starch synthase), SSZ, SSI1, SSIII, and SSIV. In particular, each
SS enzyme variant has different constituents and certain roles in amylopectin synthesis. In this study,
ssiv gene from the KMI140 cassava was isolated. Ssiv gene was inserted into pK7WG2D-
35S:SSIV:T35S vector. Afterward, this new vector was transformed into tobacco plants using
Agrobacterium tumefaciens. The success of transformation was checked by PCR and evaluation of
gene expression was performed by analyzing the starch content. The results indicated that the starch
content in transgenic plants was much more higher in comparison to the control at the same growing
conditions (leaves 26,9 - 67,9%, roots 6,8 - 17,6%). This research could lead to a new direction in the
creation of genetically modified crops that had the potential of increasing starch accumulation.

Keywords: Gene transferation; starch; cassava; ss (starch synthase); ssiv.



