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1. Giéi thiéu

Cay xoan ta la mot trong nhiing cay trong dugc khuyén khich ma rong dién tich trong vi duoc
st dung véi nhiéu muc dich khac nhau nhu: 1dy g, 1am than cui, thudc trir sdu sinh hoc... Thoi
gian sinh truéng cua xoan ta trong tu nhién thuong kéo dai tir 12 dén 15 nim mai cho khai théc,
day la mét trong nhitng tré ngai trong viéc mo rong dién tich trong. V| vay, Viéc tao ra cac giong
xoan ta rat ngan thoi gian sinh truéng nhung van dam bao yéu cau vé chat luong go dang la
huéng nghién ciru phu hop véi yéu cau thuc tién. Hién nay, da c6 cac nghién ctiru vé cay lam
nghiép chuyén gen lam tang cuong kha ning sinh tong hop gibberellin acid (chét diéu hoa dang
hoat dong) budc dau thu duoc két qua [1]-[3]; chuyén gen lién quan tGi viéc nang cao hiéu qua st
dung nito, phospho... [4]-[6].

Trong qua trinh sinh truéng va phat trién caa thuc vat thi nitrogen 1a mot trong nhitng nguyén
t can thiét va 1a nhan té ciu triic co ban tao nén cac phan tir nucleic acid va protein trong té bao.
Nitrogen trong cdy c6 thé dugc dong hda hoic tai sir dung thong qua cic co ché dong hoa
nitrogen tr moi trudng va nitrogen gidi phong tir cac qua trinh quang ho hap va c&c qua trinh trao
d6i chat khac nhu qué trinh sinh tong hop phenyl propanoid va sy huy dong nitrogen trong mot
vai protein. Céc nghién ctu vé& héa sinh cho thay trong té bao protein GS ton tai & hai dang
isozymes chinh: glutamine synthetase té bao chat (GS1) va glutamine synthetase luc lap (GS2).
GS1 la mot octamer enzyme bao gom céc tiéu don vi nho, c6 khéi lugng phén tir tir 38 - 41kDa,
phu thudc vao cac loai khac nhau [7], [8].

Cho dén nay cac nghién ciu chuyén gen GS1 da thu dugc mot sb két qua nhu: chuyen gen
GS1 vao cay Duong lai cho thay cay Chuyen gen sinh truéong nhanh hon so v&i cay ddi Chung
(dat 76% ddi vai cay 2 thang tudi va 21,3% dbi véi cay 6 thang tudi) [9]. Nghién ctru chuyén gen
GS1 vao cay thude 1a dudi sy diéu khién cia promoter CaMV 35S cho thay cac chi tiéu sinh ly
sinh truong cia cdy chuyén gen déu cao hon so vai cay d6i chiing ngay ¢ méi trudng dinh dudng
chira nitogen thap [1].

Trong pham vi bai bao nay, chling t6i nghién ctu thiét ké vector chuyén gen pBI1121 chira cau
trdc mang gen GS1, cau trac dugc chuyén vao cay xoan ta nham danh gia hiéu qua biéu hién caa
vector pB1121:GS1. Kiém tra nhanh sy c6 mat cua gen GS1 trong cac dong xoan ta chuyén gen
nhan thiy da c6 sy ting cudng hiéu qua sir dung nitrogen. Nhirng két qua nay budce dau dap tng
phuc vu cho cong tac cai thién gidng cay trdng.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu nghién ciru

Vit lidu chuyén gen 1a hat gidng xoan ta, chung vi khuan Agrobacterium tumefaciens mang vector
chuyén gen pBI121:GS1 dugc Phong Cong nghé Te bao Thyc vat, Vién Céng nghé sinh hoc - Vién
Han 1am Khoa hoc va Cong nghé Viét Nam cung cap.

2.2. Phwong phdap nghién ciru
2.2.1. Thiét ké vector chira cdu tric mang gen chuyén GS1

Trong nghién cu ndy, vector biéu hién pBl121 mang cau tric GmPrP2:GA200x:NOS
(promoter GmPrP2 biéu hién dic hiéu & r8) dugc cét bang cip enzyme Xmal va Sacl. Tuong tu,
vector mang gen GS1 (da duoc thiét ké bo sung trinh tu cmyc, tong hop boi hang Epoch Life
Science, Hoa Ky) ciing dugc cit bang cip enzyme nay. Cac doan pBI121/GmPrP2:NOS mé vong
va GS1-cmyc duoc tinh sach va ghép néi véi nhau dé tao vector chuyén gen.

2.2.2. Quy trinh chuyén gen vao cay xoan ta

Chuyén cau tric mang gen GS1 vao miu md cdy xoan ta qua vi khuan A. tumefaciens duoc
tién hanh theo quy trinh chuyén gen da duoc ching t6i xay dung va to6i uu hoa trén co s su
dung gen chi thi Gus-plus lam gen m hinh. Quy trinh gom céac budc sau:
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Chuyén gen vao thé nhan gen: Ngam thé nhan gen trong dung dich huyén phu A. tumefaciens
mang vector chuyen gen pBI121-GS1 30 phut (lay nhiém). Thé nhan gen duoc thim kho va
chuyén 1én mdi dong nudi cay: Moi truong MS bd sung 1 mg/l BAP + 0,2 mg/l NAA + 200 pM
acetosyringone trong 48 210 (nudi trong t6i). Sau d6 rira khuan mau nudi cay va chuyén sang
moi truong tai sinh c6 bo sung chat chon loc: MS bo sung 0,5 mg/l BAP + 0,1 mg/I kinetin +
150 mg/I kanamycin + 300 mg/I cefotaxime). Khi chdi tai sinh dat chiéu cao tir 2 cm dén 3 cm
tién hanh cay chuyén 1én mdi truong ra re MS + 0,3 mg/l IBA + 50 mg/l kanamycin. Cay sau
khi ra ré dugc rén luyén va trong trong nha ludi dé tién hanh cac thi nghiém tiép theo.

2.2.3. Kiém tra s c6 mat ciia gen chuyén bang phirong phdap PCR

Thuc hién phan ung PCR nhén cac doan gen trong la xoan ta chuyén gen 1 thang tudi trong
trong nha ludi vaoi cap moi dic hiéu GS1F (5°-CCGGGATGTCGAGCGTATTAACAGACC-3%)
va GS1R (5’-GAGCTCTCACAGATCCTCTTCTGAGATGA-3’) theo chu trinh nhiét 94°C/4
pht; 30 chu ky [94°C/40 giay; 56°C/40 gidy; 72°C/1 phat] 72°C/7 phdt; bao quan san pham &
4°C. San pham PCR duoc kiém tra bang dién di va nhuém EtBr, quan sat hinh anh dudi anh sang
den UV,

2.2.4. Kiém tra biéu hién ¢ mizc mARN bang ki thudt RT-PCR

Téach RNA tong sé tir ré, than 14 cua dong Xo0an ta chuyén gen GS1 dung dé tong hgp cDNA
va kiém tra phan ung RT-PCR véi cap moi dic hieu GS1-Frt (5-TCAAGGACAT
GACAGCGAAG-3’), GS1-Rrt (5’- GCTTTGTCAGCTCCAACTCC-3"), GADPH-F (5’-GGCT
GTGGGAAAGGTCTTGCC-3’) va GADPH-R (5’-CTAGCTTCCTTCGCCAGCCTC-3").

2.2.5. Phan tich va xiz Iy sé liéu

S6 ligu duoc phan tich théng ké bang chuong trinh Excel 2016 va sir dung phuong phép gidi
han LSDO0,05 @é so sanh [10].

3. Két qua va ban luan
3.1. Thiét ké vector chita cau tric mang gen chuyén GmPrP2:GS1_cmyc

Promoter dong vai trd rat quan trong dbi véi su biéu hién cua gen chuyén. Su biéu hién dic hiéu
tai mo hay co quan cua gen chuyén duoc diéu khién boi promoter dic hiéu. Promoter GmPRP2 dugc
phan lap tir cy dau twong cv Williams 82 da hoat dong t6t & cay Arabidopsis va ré to cay dau tuong
chuyen gen [11]. Trong nghién ctru nay, ching t6i da thiét ké vector biéu hién gen GS1 dudi sy diéu
khién boi promoter GmPrP2, so d6 duoc thé hién ¢ Hinh 1.

Xt ly vector pBT/GS1_cmyc va vector pB1121/GmPrP2:GA200x:NOS chira promoter GmPrP2
bang cip enzyme Smal va Sacl (Hinh 2a), thu dwoc GS1_cmyc va pBI121/GmPrP2 ¢ dau dinh tinh
sach (Hinh 2b), sau d6, 2 san phdm nay duoc ghép ndi véi nhau théng qua dau dinh dé tao vector téi
t6 hop pBI121/GmPrP2:GS1_cmyc:NOS, vector niy dugc tach dong trong E.coli. Vector tai t6 hop
duoc bién nap bang xung dién vao A.tumefaciens phuc vu chuyén gen, sang loc nhanh bang k§ thuat
colony-PCR va phuong phép cat enzyme gii han ching minh vector tai t6 hop da dugc thiét ké
thanh cong (Hinh 2c, 2d).

Hinlll Smal Sacl

o \ s

NOS ter ~|:|~
Hinh 1. So do cassette biéu hién cuia vector pBI121/GmPrP2:GS1
RB: Bién phai; NOS pro: promoter nopaline synthase; nptll: gen ma hda neomycin phosphotransferase I1-
khang khang sinh; GmPrP2 pro: promoter GmPrP2; GS1cmyc: glutamine synthetase 1 attached cmyc;
NOS ter: terminator nopaline synthase; LB: Bién trai.

NOS ter
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Hinh 2. Hinh dnh san pham dién di minh hoa qua trinh thiét ké vector chuyén gen
pBIm/GmPrPZ:GSl_cmyc:NOS.

(a). San pham cat pBT/GS1_cmyc (giéng 1) va PBIl121/GmPrP2: GA200x (giéng 2) béng cap enzyme
Smal va Sacl; (b) San phdm PBl121/GmPrP2 (gleng 1) va GS1_cmyc (gleng 2) tinh sach; () San phdm
Colony-PCR kiém tra GS1 _cmyc bang cap mai dac hiéu (giéng 1-3), (+) doi chimg diwong, () doi ching
am; (d) San pham cat kiém tra pBli1/GmPrP2:GS1 _cmyc:NOS bang cap enzyme Smal va Sacl;

(M). Thang DNA chudn 1 kb

3.2. Tao cay xoan ta chuyén gen mang cau tric pBlias/GmPrP2:GS1

Dua theo c4c nghién ciru da cong bd V& sy t6i wu qué trinh chuyén gen vao cdy xoan ta cho
thy, thé nhan gen 1a doan than mam 2 tuan tudi cho hiéu suat cao nhat. Két qua thé hién trong
Bang 1 cho thay nghién ctru cua ching toi da tién hanh thi nghiém véi hon 700 thé nhan gen st
dung vector chuyén gen pBl1121 mang gen GS1 dudi sy diéu kién caa promoter GmPrP2. Két qua
da thu duoc 217 chdi song sot sau chon loc trén cac moi treong tai sinh bd sung kanamycin (chon
loc 1an 1 bo sung 100 mg/l kanamycin, 1an 2 bd sung 150 mg/l kanamycin, 1an 3 b6 sung 50 mg/l
kanamycin). Két qua c6 33 chéi sinh trudng va ra ré cho thiy hiéu suét cia qué trinh chuyén gen
GS1 vao than mam ciy xoan ta dat ti 16 15,24% qua ba lan chon loc. Mot sb giai doan cua quéa
trinh tao dong xoan ta mang gen chuyén GS1 duoc thé hign G'Hinh 3.

Hinh 3. Hinh dnh mlnh hoa cac gzal dogn cua qua trinh tao dong X0an ta mang gen chuyen GS1 _cmyc.
(a). Thé nhdn chuyén gen; (b). Dong nudi cdy 14 mam véi vi khuan A. tumefaciens; (c), (d), (e). Tai sinh
cum chai va chon loc chei; (f).Cay xoan ta ngoai ti nhién
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Bang 1. Két qua tzo dong xoan ta mang gen chuyén GS1_cmyc

L6 thi nghi¢m S6 miu cam tng tao choi Chon lgc chdi

S6 choi song

S0 mau So lwgng Ty 1€ (%) So choi 6t va ra ré Ty 1€ (%)
1 250 112 44.8 60 10 16,67
2 250 91 36,4 76 8 10,53
3 250 116 46,4 81 15 18,52
Tdng sb 750 319 217 33
Trung binh 42,53 15,24
1* 50 38 76 26 2 7,69
2% 50 42 84 30 30 30,00
Trung binh 59,27 11,46

Chii thich: 1* va 2* cdc choi dwoe nudi cdy trén méi truong chon loc va khéng chiva khdng sinh

Tat ca 33 dong ra ré trén moi truong chon loc, cay chuyen gen GS1 hoan chinh dugc rén
luyén 2 tuin sau do chuyén ra nha ludi. Sau khi chuyén ra trong trong nha ludi, cac dong xoan
ta chuyén gen tiép tuc dugc cham soc va phan tich sy c6 mat cua gen chuyén.

3.3. Phan tich sw c6 mat ciza gen GS1 trong céc dong xoan ta chuyén gen

Hi¢n nay, ky thuat PCR duoc ding dé budc dau sang loc cac dong cay chuyén gen [12]. Khi
cac dong xoan ta chuyen gen trong ngoai nha lugi duoc 1 thang tudi tien hanh lay 1 tach chiet
DNA tong so de kiem tra su cd mat cua gen chuyén GS1 bang phuong phap PCR, két qua hinh
anh dién di san pham thé hién trén Hinh 4.

WT 1 3 5 7 M+ -

~ 1,1kp

Hinh 4. bi¢n di san pham PCR. (M: Maker 10 kb; (-): doi chiing &m, céy xoan ta khong chuyén gen;
(+): doi chimg duwong, plasmid mang gen GS1; 1, 3, 5, 7: cac dong xoan ta chuyén gen GS1)

Két qua cho thay 25/33 dong xoan ta chuyén gen cho két qua dwong tinh khi thuc hién phan
ng PCR (déu xuét hién 01 bang dién di c6 kich thuéc ~ 1,1 kb, twong duong véi kich thudc cua
gen GS1) (Hinh 2). Piéu nay budc dau ching to cac dong cay nay co thé mang gen chuyén GS1
nhu mong mudn.

3.4. Kiém tra sw biéu hién ciia gen chuyén ¢ mikc dé sau phién ma

Kiém tra san pham cua sy biéu hién gen bang céch tién hanh phan ung RT-PCR véi cac mau
cay chuyén gen bang 2 cap méi GS1-Frt/Rrt vd GADPH-F/R. Cac mau RNA tbng sb sir dung cho
phan tich RT-PCR duoc dinh lwong bing méy Nanodrop2000 va pha lodng vé ctng ndng do (200
ng/ul) trudc khi chay phan @ng tong hop cDNA. Vi vay, két qua dién di ¢ Hinh 5 cho thiy do
sang tuong tu nhau & ré, than, 14 déu cho thay su biéu hién gen chuyén & cdp do mARN.
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RT-PCR
RéE
GS1 Than
La
RE Thén La
WT T3 T5 T7 WT T3 T5 T7 WT T3 T5 T7 () M ()
GADPH

Hinh 5. Hinh dnh dién di san pham RT-PCR cuia gen chuyén GS1
¢ ré, than, 14 trong cac dong xoan ta chuyén gen (M). Thang DNA chudn 1 kb.
Qua viéc danh gia két qua tao cdy xoan ta chuyén gen GS1 boi vector mang céu tric
pBI121/GmPrP2:GS1 ta thay hi¢u suat chuyén gen twong duong voi hiéu suat chuyén cac gen
khéac trén cung doi tuong [1], [13].

4. Két luan

Thiét ké thanh cong vector chira ciu tric mang gen chuyén pBI121/GmPrP2:GS1, thuc hién
bién nap bang xung dién vao vi khuan A.tumefaciens dé phuc vu chuyén gen. Chuyén thanh cong cau
trdc mang gen GS1 lién quan dén kha ning dong héa nitrogen giup cdy sinh trueéng nhanh vao
cay xoan ta thdng qua vi khuan Agrobacterium tumefaciens. Két qua da thu duoc 33 chdi ra ré va
sinh truong trén méi truong chon loc. Kiém tra sy ¢6 mat ciia gen chuyén GS1 bang ky thuat
PCR trén 14 & cay 1 thang tudi thi c6 25/33 dong cho két qua dwong tinh. Kiém tra mirc d6 hoat
dong cua gen chuyén GS1 & mtc d6 mARN ciing cho thay sy biéu hién ¢ ca ré, than, 4. Két qua
nay la co s¢ dé thuc hién céc thi nghiém tiép theo trong viéc tao ra cac giéng xoan ta chuyén gen
c6 kha ning sinh truéng nhanh dap tng muc dich sir dung trong thuc té.

Loi cam on
Cong trinh dugc sy hd trg cia dé tai cip nha nude: “Nghién cttu chon tao va danh gia cac
dong xoan ta chuyén gen sinh truéng nhanh co trién vong".
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