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CHUY EN GEN SHRUNKEN 2(Sh2) MA HOA ENZYME ADP-GLUCOSE
PYROPHOSPHORYLASE VAQ MOQT SO DONG NGO BANG PHUONG PHAP
CHUY EN GEN THONG QUA Agrobacterium tumefaciens
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TOM T AT: GenShrunken 2 (Sh2)a duoc xacdinh tham gia vao qua trinh sindng hyp tinh kot
vi gen nay ma hoa cho haémpran lon cia enzyme ADP-glucose pyrophosphorylasét emzyme
dong vai tro quan éng trongdiéu hoa smhdng hop tinh Ht & nhém cdy ng coc. Muc dich aia
nghién d¢u nay 1a chugn genSh2vao not sb dong ngd #ng va tai sinh cay chép gen mang gen
dich phuc wu cho nghién &u vai trd @ia genSh2trong vic ting arong Hng hyp tinh bt ¢ cay
ngd. Céc chng Agrobacterium tumefacien<C58 va DHA105 mang vector chiry gen
pCambial301/Ubi/Sh2 c6 ¢h genSh2va chi khéi dong Ubiquitindac thi cho cay it la mam
duogc sr dung dé chuyén genSh2vao phdi non ga cac dong ngd. Bh tng PCR nhandn genUbi
va Sh2 duoc tién hanhdé kiém tra s c6 mit cia gen chugn trong cay chugn gen TO. Lai
Southern va Northerduoc tién hanho cac cay chudn gen trongang TO va Tidé kiém tra sr SAm
nhap vao ¢ gen va s thé hién aia genSh2¢ cac cay chudn gen.ba tai sinhdugc cay fr cac mo
s¢0 chuyn gen @a sau dong ngd H95, H240, H26, H14, H4 va CML16ilhgu st chuyén gen
tir 1,08dén 1,77. Cling A. tumefacienHA105 cho héu stit chuyén gen cao dn ching C58 va
dat tir 1,60dén 4,31%. Céc cay chéy gen cé & 1 dén 3 kin sao gen chuiéy map. Nhiéu cay
chuyén gen sinh rong va phat tdn binh throng, cho ip va hit. Viéc nghién ¢u anh hrong aa
gen chugn dén sinh 6ng hyp tinh Kt & cac dong ngd chiéy gen § duogc tién hanh trong thi

gian ti.
Tur khoa: Agrobacterium tumefaciensay chugn gen, dong ngd, geBhrunken ASh2), hiéu suit
chuyén gen.

MO PAU trong, con 4i 50% la do &i bién di truyén [4].

Ng6 (Zea maysL.) la cay ng coe quan
trong thr ba trén th gisi, dién tich gieo tbng
trén pham vi toanawu vao khang 400 tréu ha
v6i sin lugng 600 tréu tn/nam. ‘Ngo gop phn
vao viéc 6n dinh sin leong ngdi coc trén tie gisi
va c6 vai tro quan ¢ng trong kinh & va throng
mali quéc nhr [& mbt cay tdng st dung lam
thyc phim, thirc an chin nubi va &n xuat cong
nghiégp. Nhu @u V& lwong thrc, thic an chin
nudi va nhién Bu trén ti¢ gioi ngay ndt ting,
theo tinh toan, hangam phii san xuat thém
200 triéu tin ngd va lia mi @i du yéu du vao
2017 [5]. Ning suit ngd & Hoa Ky da ting tir
1,9 éin/ha vao nbing rim 30 aia thé ky trudc
dén 10,34 én/ha hén nay [5]. % ting ring stt
nay la nlv sir dung cac céng nghcanh tac nin:
uu thé lai, phan béndng hyp va @ gioi hoa. Sr
dung cong ngh gen va cac pfong phap chn
loc bang ch thi DNA 1a nhiing cach @p cin
méi dé tang ning suit ngd. Khang 50% #ng
nang st 1a do @ gi¢i hda, clim séc va rat do

Nhin chung, ngoai Hoa ¥ ning stit ngdd cac
nuéc sin xuat chinh nhr Trung Quc, Brazil,
An Do, Mexico, Argentinadéu thap (tir 2,06
dén 5,35 én/ha), ring suit ngd trung binh @a
thé giéi chi dat 5,12 fin/ha [22]. Chinh vi &,
viéc tng ding cong ngh sinh hoc, dac biet la
cong ngk gendé cai tién ning sut ¢ ngd la t
can thiét.

Pé ting ning suit, mot trong nhiing céach
tiép cin la ting ning suit hat. Enzyme ADP-

glucose pyrophosphorylase (AGP) la enzyme co6

cau trdc tr phan tr nhleu phén i khac nhau,
xuc tac cho mc do tong hop tinh kHt va duoc
biét ¢én nhr 1a enzyme then & trong diéu
khién src chra. Bién d6i gen nay c6 t& lam
tang src chra aia cay va saudo la &ing ring
Suit sinh ki6i va ning stit hat.

Qua trinh éng hop tinh bt dwgc bit dau

bang enzyme ADP-glucose pyrophosphorylase

(AGPase) xuc tac cho ph ung glucose-1-
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phosphate & ATP dé tao ADP-glucose. ADP- nguyén tlily c6 ving ma hoa omn 1913
glucose sauté sr dung nhr chat nén, drdi sy nucleotides [17] vaam trén nhém sic thé 3L
tham gia @a cac enzymedhg hpp tinh bt va ch thé hién & noi nhii bip ngd. Bhave et al.
(starch synthase enzymes) Bung thém céac (1990) [1]da xacdinh dwoc cDNA genSh2va
phan tr duong glucose vadau kéo dai éa o ciing d& ching minh Sh2méa héa cho &u phin
polymer xay @¢ng nén phanuttinh bot va ghi  ADP-glucose pyrophosphorylaséimhii. Gen
phéng ADP. § tao nhanh tinh bt dugc thyc  Sh2da duoc chuyn vao cay lda mi [18], lua
hién king cac enzyme phan nhanh (starcfl9] va ngd [10] vata cho tly sr gia &ing hait
branching enzymes-SBEs),arlg thiy phan dong aia ADP-glucose pyrophosphorylase, kéo
khung 1,4-glycosidic vaab khung 1,6 ¥i cac theo s ting ring st hat.
phan & glucose khac. ¥ hoat dong a@ia Muc dich aia nghién ¢u nay la chugn gen
enzyme phan nhan,h tlnrﬁlb(starch\branshmg Sh2vao nét s5 dong ngd vaab cay ngd chugn
enzyme |IB) ma hoad genaelva enzyme gen mang gemtich gép phn cho cac nghién
dong nhanh (debranching enzyme) ma héa by iép theo ¢ vai tro gia gen nay trong §c
gen sul ADP glucose chuin thanh ;04 qrong éng hop tinh kit & cay ngo.
amylopectin; trong khi  haat dong aa
enzyme xUc tacad hat tinh bt (granule-bound vAT LI EU VA PHUONG PHAP NGHIEN CUU
starch synthase) ma hoéailgenwx1thi ADP =~ ) .
glucose chugn thanh amylase. Ho dong aia Muai hai dong ngd bao @n: N18; H64,
ADP-glucose pyrophosphorylaséimhi kich 124 H26; HIL9; H240; H14; H4; HI95; H20;
thich sr tao thém ht va sinh twong ©ng thé  H21 va CML161 & dung trong nghiénieu nay
g6p phin vao &ng rintg sut [19]. Lohot et al. 90 Vien Nghién éu ngd cung ap.
(2010) [11] théng b&o coéustwong quan dgia Phdi non c6 kich tnsc tr 1-2 mm dugc
hoat dong aia ADP-glucose pyrophosphorylasetach tr hat ngé 10dén 20 ngay téi sau khi th
véi sy tich liy tinh bt trong hit IGa mi¢ diéu phan.
kién gieo tong binh tiwong. Vi khuan Agrobacterium tumefaciensai
GenSh2ma hoa cho haidii phén lon aia  ching vi khuin A. tumefacien&HA105 va C58
ADP-glucose pyrophosphorylase va it thifly mang vector mu hien pCambia/Ubi/Sh2 cfa
trong qué trinh én hoa [12].Pay la gen quan genSh2duoc diéu khién king chwi khoi dong
trong, thé hién ¢ ndi nhii, vi vy, coanh hrong  Ubiquitin (hinh 1).
rat nhiéu dén tong hop tinh t. G ngd, gerSh2

PUbi >| Sh2 H Tnos P35S GUS
RL psi BamHI Stcl L

Hinh 1.So db ciu trdc vector u hign Cambia/Ubi/Sh2 [21].

Céac modi trong nudi &y md bao §m: Al:  sucrose, 10 g/l glucose, 150 mg/l cefotaxime,
N6 (Chu et al., 1975) [2] + 2 mg/l 2,4-D, 1010-20 mg/l hygromycin (m6i #ong clpn loc
mg/l AgNQ;, 1,15 g/l L-proline, 100 mg/l lan 2); A4: N6 + 2 mg/l 2,4-D, 10 mg/l AgND
casein hydrolysate, 20 mg/l sucrose, 10 gi,15 g/l L-proline, 100 mg/l casein hydrolysate,
glucose, 100 pM acetosyringone (maicing 20 mg/l sucrose, 10 g/l glucose (modiring
lay nh&m vadong nudi dy); A2: N6 + 2 mg/l phuc hoi); A5: N6 + 2 mg/l BAP hac kinetin +
2,4-D, 10 mg/l AgN@, 1,15 g/l L-proline, 100 60 g/ldudong sucrose (mdiwdng tai sinh)
mg/l casein hydrolysate, 20 mg/l sucrose, 10 gA6: ¥2 N6 + 0,5 mg/l NAA + 30 g/kduong
glucose, 500 mg/l cefotaxime, 10-20 mg/bucrose (Modi trong o e).
hygromycin (mdi teong chon loc lan 1); A3: Phuwong phap

N6 + 2 mg/l 2,4-D, 10 mg/l AgN§ 1,15 g/l L- i . A .
proline, 100 mg/l casein hydrolysate, 20 mg/ _Phwong phap chusn genSh2vao cay ngo

théng qua vi khin Agrobacteriumduoc tién

100



Chuyén genShrunken Zao nét s6 dong ngd

hanh dra trén phmng phap @a Frame et al.

(2002) [7] Wi mot s cai tién oy thé 1a:
Chuin bi nguyén ku chuyn gen

Bap nonduoc thu sau th phan tir 10dén 20
ngay, boc b 3-5 I6p vo ngoai kp, mbi lan boc
mot 16p cin khir tring & mit bip ngd king dn
70%. Gt bo phin phiadau rau ngé,dé lai
khoang 4-5 bp vo ngoai baody bip, cho Kp
d& duoc khir tring k& mat vao 1 lanh £C trong
1-2 ngay. Saul6 bip € dugc dungdé tach
phoi.

Phéi duoc tach trongdiéu kién vo trung.
Tach ht khoi bip ngd va dung daoit mot

phan nhy cia hat phia c6 day treo phdi, tranh

cit ngang phoi, bop rhdé day phéi tach ra
khéi hat.

Chuin ki dich huyn phu vi khdn
Nuéi ching vi khiin A. 5
EHA105 trén mdi twrong LB dac c6 b sung

cefotaxime va 1Qtén 20 mg/l hygromycmde
chon loc mod o chu;en gen. Sau Bt tuan nudi
cdy, chon cac md éng s6t chugn sang moi
truong phuc hoi A4 (N6 + 2 mg/l 2,4-D; 10
mg/l AgNGs;; 1,15 g/l L-proline; 100 mg/l
casein hydrolysate; 20 g/l sucrose; 10 gl
glucose) va nudidy trong i dé callusdat kich
thuac I6n hon.

Téai sinh cay & md %o chuyn gen, o ré va
dwa cay radat

Cac mé so sau khi x ly chuyn gen va
chon loc dugc dwa vao moi teong tai sinh A5
(méi treong N6 c6 b sung cht diéu hoa sinh
truéng BAP hac kinetin 2,0 mg/l; sucrose 60
g/l; 7,5 g/l agar; pH 5,8) va nudi trodigu kién
28°C, anh sang 8 ¢§ingay, sau 3tén 4 tuin
chdi duoc tao thanh. Sau khi éh duoc tai sinh
s8 chuyén sang méi wong to & A6 (mdi

tumefaciens truong 1a 1/2 N6 b sung NAA hdc IBA tir 0,5

mg/l; 30 g/l sucrose; 7,5 g/l agar; pH 5,8) va

kanamycin (50 mg/l) va rifamicin (25 mg/l) vanudi trongdiéu kién 28C, anh sang 8 §ingay.

ching A. tumerfacien<58 trén moi irong LB

dic c6 B sung kanamycin (50 mg/l) va

rifamicin (50 mg/l) trongit 6n nhigt 28°C, trong
48 giv. Chon khuan lac moc trén méi teong LB
thach va nudi 8y trong LB bng wi ché do lic
2.000 v/pé 28°C trong 16 gv. Lay dung dch
nudi lbng ln 1 nay (1 ml dungidh khtin) nuéi

trong 10 ml LB bng c6 ©® sung khang sinh

kanamycin va rifamycin. Ly tam dungath nudi
I6ng lan 2, laai bo dich rbi roi hoa tan &n trong

moi truong MS (Murashige & Skoog, 1962)
[13] long c6 B sung 100 UM acetosyringone va

pha lodng th dén ODsgonmdat 0,6-0,8.
Nhiém khuin vadong nudi @y

Ph6i nondugc ngam trong ith ’huy‘%n phu
vi khuan 20 den 30 phat, sadi6 tham kho va
cay trén moi twong dong nudi ay Al, trong
toi, 3dén 4 ngay.
Diét khuin, nudi @y va cten loc md so chuyn
gen

Phéi sau khi gay nfin va dong nudi dy

dugc nra bing dung dch cefotaxime 500 mg/l.

Sau khi fra, tim phdi king gy thim va dy
trén mdi trong chon loc A2 chia 10 dén 20
mg/l hygromycin. Sau 1 &m, chuyn phéi sang
moéi trwong clpn loc A3 wi 150 mgl/l

Sau 2dén 3 tuin chbi duoc to @ day du.

Cay con hoan dhh $ duoc cho ra hén
luyén & bau nhra mong Wi gia thé Tribat (Cong
ty TNHH Céng ngh sinh lvc Sai Gon xanh) cé
chira day du cac thanh pin dinh drdng, mubi
khoang @n thiét cho s sinh trong, phat tén
cia cay. Sau @én 10 ngay hén luyén, cac cay
dugc dua tong ra nhausi.

Kiém tra 8- co mit cua cac gen Ubi, Sh2 trong
cay chuyn gen lang PCR.

Pé kiém tra sy c6 mit cia promoter
Ubiquitin trong cac cay ngd chély gen, @p
mdi dic hieu cho gene Ubi UbiSF: 5'-
TACTGCAGGTGCAGCGTGACCCG-3' va
UbiSR: 5-TAGGATCCTGCAGAAGTAACA
CCAAACAA-3' [20] duoc sr dung dé nhan
ban gen Ubi tr DNA genome @a cac cay
chuyén gen ting phin tng PCR. Thanh gim
phan ng va ti¢ tich 20 pl Bn hop phin tng
bao @m dNTPs (1 mM) 4 ul, 10 x PCR buffer
(-Mg®*, +KCI) 2 pl, MgC} (25 mM) 1,2 pl, Taq
DNA polymerase (5 U/ul) 0,1 ul, UbiSF (50
ng/pl) 1 pl, UbiSR (50 ng/ul) 1 pl, DNA (20
ng/ul) 1 pl. Clrong trinh PCR baoqyn 94C:

5 phat; 35 chu ¥, mdi chu ky gom 94C: 1
phat; 58C: 50 giay; 72C: 1 phut 30 giay; dhi
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cung la kéo dais 72°C 5 phatdé két thac cua cac dong T@A duoc xacdinh drong tinh
phan tng. bang lai Southerntugc tach theo pirong phap
2 Lik PPN ~ Xt dung Trizol, sau d6 dién di trén gel
il e v g srzong e iy ng0 1 08 L i
ZmSh2E: 5-5-GCGGATCCGATATGCAGTT Mang nitrocellulose va laiov cac doan do Sh2
TGCACTTGC-3 va ZmSh2R: 5-5-GCGAGC d8duoc danh du bing Biotin Decalabel DNA
TCCTATATGACAGACCCATCGTTG-3 [21] Lapeling Kit (Thermo Scientific) s dung
dugc sr dung dé nhan lan gen Sh2tr DNA BJOt'nﬁ%lsdeTs \éa éEh.hla'?h theo ngmg oﬁn
A . : L ciia nha #n xuat. Sau khi lai, mang latuoc rra
gra g i cay chun o g g L ST S
PCR trong tx nhu déi véi genUbi trong 10 phidt nhiét @6 phong va 2an trong
o " dung dch SSC 0,1x + SDS 0,1% trong 30 phut
San pram PCRdugc dién di kiém tra trén & 6(PC. B4 bé dung dch, dung diy loc 1am kho
gel agarose 1%. mang lai. Véc xacdinh sr c6 mit cia genSh2
Kiém tra gen chugn ngp Sh2 bing lai Southern chuyén mp dugc tien hanh Bng Biotin
Phrong phap thm truyén Southernduoc chromogenic detection Kit thearbng din cia
tién hanh theo Sambrook et al. (1989) [15]1"a 8N Xtat (Thermo Scientific).
DNA genome (30 pg)ua cac cay chun gen K ET QUA VA THAO LUAN
da dugc xacdinh drong tinh tang PCRduoc X R . . 2
cit bing enzymeBanH! va Sad hoic chi bing Chuyén genSh2va tao cay ngd chugn gen
Sad va dién di trén gel agarose 0,8%. Gayrbi Chon mé so chuyn gen
tinh DNA trén gel bng dung ¢ch kiem (NaOH Viéc xa ly phdi non @éa 12 dong ngo i
0,5 M; NaCl 1,5 M), sauf6 chugn cacdoan haj ching vi khiin A. tumefaciensC58 va
DNA tr ban gel 1én mang lai nitrocellulose EHa105 mang &u trac pCambia/Ubi/Sh2, va
bang tham truyen Southern. Phadoan genSh2  cpon loc moé g0 trén moi twong A2 va A3
nhan kn ing PCR ¢ lam doan do) duoC  gyoc tién hanh trong w Xuan 2013 (thang 3
danh diu bing Biotin Decalabel DNA Labeling #én thang 6/2013). & qua chon loc md o
Kit (Thermo Scientific) & dung Biotin-11- chuyén genduoc trinh bay trongdng 1.
dUTP va tén hanh theo tong din caia nha $n o C
Xuit. Mang lai duoc dwa vao khay nha chra Ket qua trong king 1 cho thy, ty 1¢ mo g0
dung dch tién lai (6xSSC, 5xDenhardt’s buffer, chon duqc_ sau chugn gen k:’mg cfung
0,5% BSA, 50% deion formamide) wrong 2 A..,tur.nefame’nEHAlOS cao bn ching C58 Vi
dén 4 giv 6 42°C trén maydc. Saudé b dung 912 th twongung la 13,16% va 11,98%ing ©
dich tén lai, chugn mang sang khay ¢a gn MO S0 chon dugc tir cac dong ngd nghiénia
dung dch laida b5 sung DNA tinh ¢ch ca Bi trén tng % pﬂh0| X ly cua cac dong ngo. Khi
vadoan doda dugc danh diu, o mau ¢ 42°C qua xu Iyﬂ ba”‘-?’ chl\ng C5§’ yle mo‘sfo dugc ckpn
dém, kc nke. Rira lai mang lai 2 4n trong dung loc cia cac dong ngd dathng tr 7,94% (dong
dich SSC 2x + SDS 0,1% trong 10 plaaphigt 124 dén 13,87% (dong HI5), trong khirdy
d6 phong va 24n trong dung tth SSC 0,1x + bang cr}lng EHA195 gia 'qronay \daodqmg i
SDS 0,1% trong 30 phit 60°C. P6 bo dung 5A,46A(dong HIL9)den 18’66,A’ (dor]g I,—|14)\.37I'
dich, ding diy loc lam kho mang lai. \&c xac ¢ MO €0 cfon loc duoc khac nhau cac dong
dinh sr c6 mit cia genSh2chuyén map dugc N90 Sau X ly chuyn gen Eng cac chgg
tién hanh Bng Biotin chromogenic detection " tumefacienkhac nhau ing dé dugc nhiu

Kit theo hrong din cia nha $n xuit (Thermo tac gi cong v [8, 9, 14, 16].

Scientific). Téi sinh cay chusn gen
Kiém tra hait dgng gen chugn ngp Sh2 ting Cac m6 go sau khi chn loc trén moi
lai Northern truong clon loc A3 dugc chuyn sang moi

truong A4 dé phuc hdi, saudé chuyn sang moi

RNA tong & tir phoi cac cay chun gen T1 truong tai sinh A5. Kt qua nhan dugc cho thy,
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ty 1€ tai sinh caott cac dong ngd H26, H240, 2). Cac dong N18, H64, H54, H20 va H21 cho
H14, H4, H95 va CML161 va giaitfat tr 36% ty & cay tai sinh thp, ch tr 0,0% (N18/C58)
dén 73%ddi vsi mo chugn gen Bing ching dén 30,0% (H64/C58). & cay tai sinh binh
A. tumerfacien€58 va 49,99%én 88,00%d6i  thuong nhin duoc tir mdi md s0 cia aia dong
v6i mo chuyn gen ting ching EHA105 (ing  ngd nghién 6u tir 1 dén 4 cay.

Bang 1.Két qua chon loc md g0 chuyén gen & cac dong ngd nghiénra (vu xuan 2013)

Chuyén gen ling ching C58 Chugn gen king ching EHA105

Dongngd Solugng Soluwongmd  Tyléemd  Solugng SO luwongmoé Ty le mod

goc phoi xr seo dugc seo dugc phoi xx seo dugc seo dugc

ly chon loc chon loc ly chon loc chon loc
N18 179 24 13,40 166 22 13,25
H64 242 25 10,33 140 18 12,85

H54 214 17 7,94 190 18 9,47
H26 106 15 14,15 120 13 10,83

HIL9 214 18 8,41 183 10 5,46
H240 276 36 13,04 116 19 16,37
H14 155 17 10,96 150 28 18,66
H4 181 24 13,25 187 31 16,57
H95 245 34 13,87 294 46 15,64
H20 396 54 13,63 331 39 11,78
H21 178 22 12,35 185 24 12,97
CML161 117 14 11,96 179 27 15,08
Téng 2503 300 11,98 2241 295 13,16

Bang 2.Két qua tai sinh cay chudn genSh2tir cac dong ngd nghiénra

Chuyén gen ling ching C58 Chugn gen ling ching EHA105
. . S6 cay S6 cay
Doggcngo ssmo  SHmo Tyletdi taisinh Sémo  S5mé  Tyletai taisinh
se0 @y taisinh sinh (%) binh seo cdy taisinh sinh (%)  binh
thuong thuong
N18 20 0 0 0 20 1 4,00 2
H64 20 6 30,00 11 18 5 27,77 12
H54 15 3 19,99 5 18 2 11,11 5
H26 15 11 73,33 22 13 8 61,53 21
HIL9 18 2 11,11 3 10 1 1,00 2
H240 25 17 68,00 38 19 12 63,15 31
H14 17 11 64,70 23 18 9 49,99 22
H4 20 9 36.00 22 30 15 49,99 29
H95 30 20 66,66 38 40 26 65,00 42
H20 40 11 27,50 12 30 7 23,33 9
H21 20 7 28.00 11 20 5 25,00 8
CML161 14 8 57,14 15 25 22 88,00 25
Téng 254 105 40,20 195 261 113 39,15 208
Phan tich phan tir cac cay ngd chuén gen Gen Sh2 dugc thé hign voi sy diéu khién

Kiém tra sr c6 mit cia gen Ubi va Sh2 trong cia chbi khoi dong Ubiquitin trong éu tric
cAcC cay ngé chtéjn gen ling PCR pCambial301/Ubi/Sh2.ySc6 mit cia cac gen
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chuyén mp trong cay ngd chiéy genduoc chuyn gen tr cac dong ngd H95, H4, H14,
kiém tra Bing nhan Bn genUbi (2.0 kb) vaSh2 CML161, H240 va H2@téu cé caatoan gen c6
(1,5 kb) Wi cac Gp mdi dic hiéu nhr d& trinh  kich thrgc 2 kb trong ting Wi kich thréc cia
by trong phn phrong phéap. Kt qua dién di  genUbi (hinh 1A) va 1,5 kbuong ing Wi kich
san phim PCR (hinh 1) cho fly, cac cay thuéc genSh2(hinh 1B).

en 5ha

Hinh 1.Két qua kiém tra gerlUbi (A) va Sh2(B) trong cac cay ngd chéy gen

A. Két qua kiém tra sr c6 mit cia genUbi trong cac cay ngo chéy gen ting PCR i mdi dic higu. M:

DNA marker 1 kb; 1Déi ching drong (DNA plasmid); 2D4i chung am (wac); W: cay khéng chudn gen;
3-8: cac cay ngb chég gen tr cac dong ngd H4 (3), H14(4), H240 (5), H95(6), B6&/a CML161(8);

B. Két qua kiém tra sr cO6 mit caa genSh2trong cac cay ngd chéy gen ling PCR i mdi dic hiéu. M:
DNA marker 1 kb; 1D4i ching drong (DNA plasmid); 2D4i ching am (mac); W: cay khéng chudn gen;
3-8: cac cay ngod chég gen tr cac dong ngd H4 (3), H14(4), H240 (5), H95(6), )6/a CML161(8).

Bang 3.Két qua kiém tra sr c6 mit cia gen chugn rap trong cay chudn gen TO Bng PCR.

Dong ngd S6 cay chugn gen Sb cay drong tinh SH cay drong tinh
gdc tir moi dong dc Vi genUbi voi genSh2
H95 66 9 9
H4 42 5 5
H14 40 6 6

CML161 37 6 6

H240 54 10 10
H26 38 5 5
Tong 277 41 41

Két qua kiém tra genUbi va Sh2trong cac chuyén gen @a ching vi khiin EHA105 cao
cay ngb chugn gen TO & 6 dong ngd costlé  hon ching vi khuin C58.Ty 1é cay chugn gen
tai sinh caatuoc trinh iy trong king 3. nhan duoc hing ching vi khiin EHA1056 cac

Lo e DR A ; dong ngd nghiénw dat tr 1,60 (dong H4jén

5 dlfet qua kiem tra 277 cay chun gen TO i 4,31% (dong H240), Bir st chung tinh bng
ong ngd nghiéntwi d& ntn duoc 41 cdy L "% s chugn gen thuduoc (25 cay
duong tinh \6i gen Ubi va Sh2 S lugng cay 6 d%n ) trgn ing % gh()i i IV cia @ 6 d)c{)n

duong tinh \6i hai gené cac dong ngo dadong (1046)9 13 2 39%_ tch)m khiyél'u St chuyéng
tir 5dén 10 cay, quaay chung t6i c6 thdua ra bing ching (’3586 ’céc d?‘)ng ngﬁ nghiénira chi
gfédlggzcac cay ngd chip gen c6 mang gen dat tir 1,10dén 1,88% va Hiu suit chung ch

dat 1,48%. Esuola et al (2011) [6] khi

Két qua chuyén mp gen @ng cho chung tdi nghién @u anh hrong aia cac chng
thiy cac ching vi khuin A. tumefacienkhac A. tumefaciengen hiu qua biéu hién genGUS
nhau choyt I¢ chuyén map gen khac nhau §bg  ciing thiy ring, ching EHA105 cho iu qui
4). Qua lng 4 ching téi nin thy, hiéu stit  hon ching C58.
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Bang 4 Hiéu suit chuyén gen @a 2 ching vi khiuin A. tumefacierC58 va EHA 105

Chang EHA105 Cling C58
Dong N f Hiéu suit N Lo Hiéu stht
ngd gHc S;PPO' chﬁo"(r;]ayen chuyén gen S)(:qplr]m chﬁo"zayen chuyén gen
i ly ¥%n g %)* i ly ¥n g %)

H95 294 6 2,04 245 3 1,22

H4 187 3 1,60 181 2 1,10
H14 150 4 2,66 155 2 1,29
CML161 179 4 2,23 117 2 1,70
H240 116 5 4,31 276 5 1,81

H26 120 3 2,49 106 2 1,88
Téng 1046 25 2,39 1080 16 1,48

*Hiéu stit chuyén gens moi dong ngd nghiéniai dya trén § 18 (%) $ cay drong tinh nlian duoc tir moi
dong sau khi phan tich PCR tré&hphoi nonduoc xir Iy chuyén gen dga dongdo.

Phin tng PCR tlrong dugc dungdé kiém
tra sr chuyn map gendich vao cay tai sinh.
Nhiéu cdng trinhda danh gia hu st chuyén
gen dra trén Kt qua phan tich cay chiéyp gen
TO bing PCR. Héu stit chuyén gen khac nhau
nhin duoc khi s dung cac chng
A. tumefacieng&hac nhau #ng da dugc mot s
tac gk thong bao [8, 14]. Hu st chuyén gen
sau khi phan tich PCRaa ching téi cao dn
hiéu suit khi phan tich PCRi@ Ombori et al.
(2012) [14]. G thé 1a khi sr dung ching A.
tumefaciensAGL1 cho chugn genGUS ¢ 9
dong ngd, cac tac ginhan dugc hiéu suit
chuyén gen tr 0,0% ¢ 4 dong)dén 0,4% ¢
dong A188),6 cac dong conal hiéu siit dao
dong tr 0,1dén 0,3%:; \bi chung A. tumefaciens
EHA101, héu suit chuyén gendat tir 0,0% ¢ 4

dong)dén 2,1% ¢ dong A188) cac dong con
lai hiéu suit daodong tr 0,2dén 1,9%.

Kiém tra gen Sh2 trong cay ngd clanygen
bang lai Southern

Bn muoi mét cay chugn genSh2duong
tinh sau khi Km tra bing PCRdugc tiép tuc
danh gia Bng lai Southern. Hinh 2 12kqua lai
Southern ga cac cay ngd chég gen & 6 dong
ngd nghién ¢u. Két qua cho thy, cac cay
chuyén gen tr 6 dong ngo H95 (5), H4 (6), H14
(7), H240 (8), H26 (9) va CMLlGl(lQDeU co
gen Sh2 Khi DNA cua cac cay chun gen
dugc cit bing hai enzymeSad va BarHI| két
qua cho thiy, cac king nhin dugc c6 kich throc
1,5 kb trong ung wi gen Sh2nhue mong doi
(hinh 2A).

20 kb &

-3en Sh2

1.5 kh —»

Hinh 2.Két qua lai Southern ga cac cay ngd chép genSh2

A: M. DNA marker 1 kb; 1: DNA plasmid; 2. DNA plasthcit bing enzymeSad va BanH!; 3: Mau déi

chiing drong (genSh2nhan & plasmid king moi dac higu); 4: Miu doi chiing am (cay cha chugn gen); 5-

10. cac cay ngd chay gen tr cac dong ngd HI95(5), H4 (6), H14(7), H240 (8), k®6/a CML161(10). B:
M. DNA marker; 1.Ddi ching am; 2.BD6i ching drong; 3-8 cac cay ngd chély gen tr cac dong H95 (2),
H14 (4), H240 (5), H4 (6), H26 (7) va CML161 (8).
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Trong tuong hop ding enzymeSad cit
trong T-DNA Kt qui nhin duoc cac cay
chuyén gen nghiénieu c6 tr 1 dén 3 bin sao
(hinh 2B). G thé la cayo lan $ 2 va $ 4 tir
cac dong chudn gen éa H95 va H14 c6 ldm
sao; cays lan $ 5 tr dong chuyn gen @a
H240 c6 3 Bn sao, con céc caylan $ 6, 7 va
8 tr cAc dong chudn gen @a H4, H26 va
CML161 c6 2 Bn sao. $ ban sao éa gen
chuyén map da duoc bao céo dadong tr 1 d&én
5 [7], hay tr 2dén 6 [14].

Kiém tra sr hogt déng aia gen Sh2 trong cay

ngd chuyn gen lang lai Northern

Két qua lai Northern 32 cay ngd Tirt32
dong chugn gen TO dong tinh \6i gen chugn
nap Sh2sau khi kém tra king lai Southernia

cho thiy, & cac cay ngb phan tiatéu c6 s haat
dong aia gen chugn dich (hinh 3, bBng 5).
Hinh 3 la Kt qua lai Northern éa 6 cay ngélai
dién cho nliing dong ngd chun gen & cac
dong ngd nghiénua.

1 2 3 4 5 B
Sen Shz

o

Hinh 3.Két qui lai Northern @a cac cay ngo
chuyén genSh2
1-6: dai dién cac cay chudn gen & cac dong H95
(1), H4 (2), H14(3), H240 (4), H26 (5) va CML161
(6) (trén) va RNA &éng $ tr cac cay chudn gen
tuongng (drai).

Bang 5.Két qua kiém tra gerSh2trong cac cay ngd chéy gen king lai Southern va Northern

S5 cay chugn S6 cay chugn S6 cay chugn Hicu sit
Dongngd  genSh2kiém tra genSh2kiém genSh2kiem chu.yén gen
goc duong tinh tra drong tinh tra drong tinh laing (%)*
bing PCR bang lai Southern lai Northern

H95 9 8 8 1,48
H4 5 4 4 1,08
H14 6 4 4 1,31
CML161 6 4 4 1,69
H240 10 8 8 1,77
H26 5 4 4 1,77
Tong 41 32 32 1,51

* Higu st chuyn genSh2¢ méi dong ngd nghiénta dya trén ¢ 1§ (%) $ cay drong tinh sau khi phan
tich Southern va Northern @tndugc tr méi dong trén éng $ phoi nonduoc xir ly chuyén gen @ga dongdé
véi ca hai ching Agrobacterium.
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Hinh 4. Hinh thai cay ngb
chuyén gen Sh2 binh throng

(A), cay chugn gen khong
binh throng (B) va hinh thai
bip ngd ntin duoc tir cAc cay
chuyén gen @a cac dong ngb
nghién @u (C).
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Két qua trong king 5 cho thy, hiéu stit cay
c6 mang gen chin gpn vao ¢ gend cac dong

ngd daodong tir 1,08dén 1,77%, trung binh 1a

1,51%. Kt qua nay it nhéu cao lon kit qua
(1,40%) @a Ombori et al. (2012) [14] nimg ki
thip hon so i két qua (5,5%) dugc cong b
béi Frame et al. (2002) [7]. Cac cay ngd cénuy
gen nhn dugc da sinh toong va phat tén tt
trong nhasi, nhiéu cay phat tén binh throng
va cho ip. Hinh 4 1a kiu hinh cay ngé chup
gen binh trong va khdng binh thbng cung
mot sb kiéu hinh Hp thuduoc tir cac dong ngd
chuyén gen. Véc nghién é¢u cacdic diém sinh
hoc va khi ning ©Hng hop tinh bt cua cac cay
ngd chugn gen 8§ tiép tuc dugc nghién éu.

KET LUAN

Tir cac Kt qua nghién &u nhan duoc ching
tdi c6 cac Kkt luan sau:

D4 o dugc cay ngd chudn gen mang gen

3.

6.

Sh2tir sau dong ngb H95, H240, H26, H14, H4

va CML161 \6i hiéu suit chuyén gen & 1,08
dén 1,77%, hdu suit trung binh la 1,51% (ch

trén Kt qua phan tich Southern va Northern).

Chang A. tumefaciendHA105 cho hiu stit
chuyén gen cao bn ching C58 vadat tir 1,60
dén 4,31%, hu suit chung la 2,39% (ea trén
phéan tich PCR). Cac cay cr&uygen cow 1dén
3 ban sao gen chup nap. Nhiu cay chugn
gen sinh trong va phat tén binh throng, cho
bip va ht.

Loi cdm on: Cong trinhdugc thyc hién trong
khuén kio dé tai “Nghién ¢u tao dong ngd 6
me dugc ting arong kha nang ©ng hop tinh bt
bang cong ngk gen” thupe Chrong trinh Tong
diém phat trén va ung ding Céng ngh Sinh
hoc trong tnh wrc Néng nghép va phat tén
noéng théndén nam 2020.
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TRANSFERING SHRUNKEN 2(Sh2 GENE CODING FOR ADP-GLUCOSE
PYROPHOSPHORYLASE ENZYME INTO SOME INBRED MAIZE LIN ES BY
Agrobacterium tumefacien8MIEDIATED GENE TRANSFER

Tran Thi Luong, Nguyen Thi Thu, Nguyen Thuy Ninh, Nguyen Duc Thanh
Institute of Biotechnology, VAST

SUMMARY

The Shrunken 2 (Sh2jene was proved to be involved in starch biosyithas it codes for two large
subunits of ADP-glucose pyrophosphorylase - an m@zthat plays an important role in regulating starc
biosynthesis in cereal crops. The aim of this stwdg to transfeBh2gene into some inbred maize lines and
regenerate transgenic maize plants possessinggéasor further study of the role &h2gene in the
enhancement of starch biosynthesis in maize. Agmwbacterium tumefacienstrains C58 and DHA105
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harboring transformation vector pCambial301/Ubi/8b@tainingSh2gene and monocot-specific Ubiquitin
promoter were used to transféih2gene into immature embryos of the maize lines. R@RIification ofUbi
and Sh2 genes was performed to confirm the presence oftrdmesgene in TO transgenic plants. While,
Southern and Northern hybridizations were carrigtito confirm stable integration and expressiorsSb2
gene in TO and T1 transgenic plants, respectiviglgnsgenic plants were regenerated from transforcatd

of six maize lines H95, H240, H26, H14, H4 and CML1with the transformation frequencies from 1.08 to
1.77%.A. tumefacienstrain DHA105 gave higher transformation frequeacthan that of C58 strain and the
values ranged from 1.60 to 4.31%. The transgenizemaants possessed 1 to 3 copies of transgeney Ma
transgenic plants grew normally and set seeds.sfudy of the effect of transgene in starch biosgsitin
transgenic maize lines will be performed.

Keywords: Agrobacterium tumefaciensnaize lines,Shrunken 2(Sh2 gene, transformation frequency,
transgenic plant.
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