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TOM TAT

Nghién ctru tao gidng cay tréng dua trén cong nghé chuyén gen thuc vat da tré thanh xu huéng phd bién,
dugc rat nhidu phong thi nghiém trén thé gii quan tim. Chinh vi vdly, viéc phan 1ap va nghién ctru dic tinh
mot tap hop diy du cac gen/promoter lién quan t&i ting cudng tinh chéng chiu stress cua thyc vat va méi lién
hé gilta man, han va nhiét do cao 1a yéu clu quan trong ddu tién cho viéc chon tao giéng chéng chiu bét loi
ngoai canh. Gan ddy, mot sb nghién ctru trén cdy mo hinh di ching minh cic gen dwoc didu khién boi
promoter Oshox24 c¢6 ngudn gbe tir lua chi biéu hién dic hidu trong cac diéu kién stress va khong gy anh
huéng dén sinh truong cua cy trong diéu kién binh thuong. Trong nghién ciru nay, ching t6i di phan lap doan
DNA mang trinh tu promoter Oshox24 tit laa Oryza sativa Indica bing phuong phap PCR véi cip mdi dic
hiu. Trinh tu promoter Oshox24 da phéan 1ap co kich thudc 1.612 bp va tuong dong 90% so vai trinh ty DNA
c6 mé sb AP004868.3 di cong bd trén Genbank. Két qua phan tich trinh ty cho thiy doan DNA phan lap dwoc
¢6 chira 15 yéu t6 hoat hoa cis dap tmg stress, thuc 5 nhéom ABRE, MYBRS/MYCRS, DRE, NACRS,
ZFHDRS, va mot hop TATA tai vi tri 1482 — 1488 chitng t6 Promoter Oshox24 dong vai tro quan trong trong
didu hoa biéu hién gen trong diéu kién stress. Promoter Oshox24 da duoc dua vao vector biéu hién
pCAMBIA1300 dé phuc vu cho cac nghién ciru tao gidng cdy chuyén gen chéng chiu yéu t stress méi truong.

Tir khoa: Chuyén gen, lua Indica, Oshox24, promoter, stress

MG PAU

Cac yéu t6 moi trudng bét loi nhu han, min,
lanh... 1a nhitng nguyén nhéan chinh gay anh huong
t6i sinh truong cua thuc vét, lam giam ning suat ciy
tr(‘“)ng (Yi N, Kim YS, Jeong MH, Oh SJ, Jeong JS, Park
SH, Jung H, Choi YD, Kim JK (2010) Functional
analysis of six drought-inducible promoters in
transgenic rice plants throughout all stages of plant
growth. Planta 232(3): 743-754). Do hau qua cua hién
tuong bién ddi khi hau toan ciu, cac hién tuong thoi
tiét cuc doan xuit hién voi tan suét ngay mdt tang va
tinh chat ngay cang phuc tap. Tinh riéng han va min
d3 gy anh hudng téi khoang 10% dién tich dit canh
tac trén toan thé giéi va lam giam hon 50% san
lwong clia cic cdy ngii cc quan trong (Bray EA,
Bailey-Serres J, Weretilnyk E (2000) Responses to
abiotic stresses. In Buchanan BB, Gruissem W, Jones RL,
eds. American Society of Plant Physiologists, Rockville:
158-1203). K7 thuat di truyen 1a mot phuong tién rat
hiru ich dé tao ra cac giong cay trong co stic chong
chiu cao v&i diéu kién méi truong bt loi.

Cho dén nay, nho ap dung cac ki thudt sinh
hoc phan tir hién dai, rat nhiéu gen biéu hién trong
diéu kién stress va cac nhéan t6 phién ma dap ung
stress didu khién cac gen nay da dwgc phat hién va
nghién ctru chttc nang (Maruyama K, Todaka D,
Mizoi J, Yoshida T, Kidokoro S, Matsukura S, Takasaki H,
Sakurai T, Yamamoto Y'Y, Yoshiwara K (2012) Identifcation of
cis-acting promoter elements in cold- and dehydration-induced
transcriptional pathways in Arabidopsis, rice, and soybean. DNA
Res 19:37-49; Error! Reference source not found.).
Su biéu hién cua cac nhan t5 phién ma dap tng
stress nay c6 thé ting cuong kha ning chéng chiu
stress cho cdy chuyén gen thong qua quéa trinh
hoat héa biéu hién cic gen chirc ning ma hoa san
pham protein tryc tiép tham gia bao vé té bao thyc
vat chong lai yéu t6 stress (Todaka D, Nakashima
K, Shinozaki K, Yamaguchi-Shinozaki K (2012) Toward
understanding  transcriptional regulatory networks in
abiotic stress responses and tolerance in rice. Rice 5: 6.).
Promoter CaM V35S 1a promoter duoc st dung phd
bién nhat trong nghién ciru chuyén gen thyc vat dé
diéu khién sy biéu hién cia gen chuyén (Odell JT,
Nagy F, Chua NH (1985) Identification of DNA
sequences required for activity of the caulifower mosaic
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virus 35S promoter. Nature 313: 810-812). Tuy nhién,
su biéu hién lién tuc cua cdc gen chtc nang hay
gen ma hoa nhén td phién ma dap ung stress co
thé gy anh huong téi sinh truong cua cay chuyén
gen trong didu kién moi truong binh thuong. Vi
du, su biéu hién lién tuc cia gen ma hoa
CBF/DREBI duéi sy diéu khién cua promoter 358
trong cdy chuyén gen mé hinh giup tiang kha nang
chéng chiu stress nhung dong thoi cling anh
huéong rd rét toi sinh truong cua cdy trong didu
kién khong c6 stress (Liu Q, Kasuga M, Sakuma Y,
Abe H, Miura S, Yamaguchi-Shinozaki K, Shinozaki K
(1998) Two transcription factors, DREB1 and DREB2,
with an EREBP/AP2 DNA binding domain separate two
cellular signal transduction pathways in drought- and low-
temperature-responsive gene expression, respectively, in
Arabidopsis. Plant Cell 10: 1391-1406). Tuong tu, rat
nhidu gen mi héa nhan té phién mi thugc ho NAC
khi duge biéu hién lién tuc dudi sy diéu khién cua
promoter hoat dong lién tuc ubiquitin (c6 ngudn
goc tir ngd) cling lam cham tdc do sinh trudng cua
ciy chuyén gen so voi cdy dbi chung trong diéu
kién binh thuong (Nakashima K, Jan A, Todaka D,
Maruyama K, Goto S, Shinozaki K, Yamaguchi-Shinozaki
K (2014) Comparative functional analysis of six drought-
responsive promoters in transgenic rice. Planta 239(1): 47-
60; Yi N, Kim YS, Jeong MH, Oh SJ, Jeong JS, Park
SH, Jung H, Choi YD, Kim JK (2010) Functional
analysis of six drought-inducible promoters in
transgenic rice plants throughout all stages of plant
growth. Planta 232(3): 743-754). Chinh vi viy, viéc
su dyng cac promoter cam ng hoat dong déc hiéu
v6i yéu to stress co thé giam thiéu nhiing tac dong
phu ctia gen chuyén trong céc nghién ctru chuyén
gen dap Ung tress.

Pic trung cua cac promoter hoat dong cam ung
stress 14 ¢6 mang cac yéu t6 hoat hoa cis (cis-acting
element) dong vai tro 1a vi tri lién két v6i nhan t6
phién ma (dugc kich hoat boi céc tin hiéu stress) dé
didu hoa biéu hién ciia cac gen lién quan (Error!
Reference source not found.; Error! Reference
source not found.). Cac yéu t6 hoat hoa cis dap tng
diéu kién stress dugc chia thanh 3 nhom, bao g(“)m
(1) nhém lién quan t6i con dudng didu hoa phu thude
hormone ABA nhu yéu té cis ABRE (chira motif —
T/CACGTGG voi trinh tu 161 ACGT), MYCRS
(trinh ty nhan biét MYC - CANNTG), MYBRS
(trinh tr nhan biét MYB - A/TAACCA va
C/TAACG/TG)..., (2) nhém khong phu thugc ABA
nhu yéu t6 cis DRE (c6 trinh ty 161 A/GCCGAC)...
va (3) lién quan dén ca hai con dwdng trén nhu yéu
td cis NAC (c6 chira trinh tu 16i CATGTG),
ZFHDRS (chua mot motif  bdo thu
TT/AAATT)...(Error! Reference source not
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found.; Error! Reference source not found.). Mot
s6 promoter hoat dong cam Gng stress nhu RD294
hay lip9 da dugc phat hién va chung minh khong gay
anh huong toi sinh truong clia cdy chuyén gen (Tran
LSP, Nakashima K, Sakuma Y, Simpson SD, Fujita Y,
Maruyama K, Fujita M, Seki M, Shinozaki K, Yamaguchi-
Shinozaki K (2004) Isolation and functional analysis of
Arabidopsis stress-inducible NAC transcription factors that
bind to a drought-responsive cis-element in the early
responsive to dehydration stress 1 promoter. Plant Cell 16:
2481-2498.; Error! Reference source not found.;
Nakashima K, Jan A, Todaka D, Maruyama K, Goto S,
Shinozaki K, Yamaguchi-Shinozaki K (2014) Comparative
functional analysis of six drought-responsive promoters in
transgenic rice. Planta 239(1): 47-60). Gan day,
Nakashima K, Jan A, Todaka D, Maruyama K, Goto S,
Shinozaki K, Yamaguchi-Shinozaki K (2014) Comparative
functional analysis of six drought-responsive promoters in
transgenic rice. Planta 239(1): 47-60. (2014) da phat
hién promoter Oshox24 & 1Ga Japonica mang nhiing
dic diém dic trung ciia mot promoter ¢6 kha nang
cam tng dic hidu véi nhitng bat loi ciia méi truong.
Ciy  Arabidopsis dugc  chuyén cdu trac
Oshox24:GUS biéu hién hoat tinh B-glucuronidase
khi dwoc xur Iy véi stress han, mian va ABA, dong
thoi khong biéu hién gen chuyén trong diéu kién
binh thuong.

Trong nghién ctru nay, ching toi da tién hanh
phan 1ap promoter Oshox24 tir lua Indica bang ki
thuat PCR va thiét ké vector biéu hién & thuc vat
pCAMBIA1300 mang cdu trac biéu gen
Oshox24:Nos d& phuc vu cac nghién clru chuyén
gen lién quan téi tdng cudng stc chong chiu stress
& thuc vat. Giéng lha Oryza sativa Pusa Basmati 1
dugc st dung trong nghién ciru 1a mot giéng lua co
kha néng thich nghi rat tot voi diéu kién khi hju
kho néng rat khic nghiét va duoc trong rat pho bién
& An Do. Két qua ‘nghién clru s€ 1a tién dé cho cac
nghién clru tao giong cay trong chuyen gen chong
chiu stress sau nay.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu

Nguyén liéu

DNA tdng s6 cua gidng lta Oryza sativa Pusa
Basmati 1 (PB1) do Trung tdm Ky thuét Di truyen va
Cong nghé Sinh hoc Qubc té (An Do) cung cap;
chung vi khuin E. coli DH5a dugc dit mua cia hang
Fermentas (M), vector biéu hién pCAM-Ubi dugc
B6 moén Bénh hoc phan tir (Vién Di truyén Nong
nghiép) thiét ké duya trén bo khung vector



Tap chi Cong nghé Sinh hoc 14(1): 87-95, 2016

pCAMBIA1300 dat mua tu hang Norvagen (MY);
vector pGEM-T mach thing ¢6 dau T dugc dong gbi
kém trong bo kit pGEM®-T Easy Vector Systems
cua hang Promega.

Bang 1. Trinh tw cac oligonucleotide str dung trong nghién ctru.

Cac doan oligonucleotide dung cho phan ung
PCR nhén ban DNA duoc thiét ké dya trén céc trinh
ty DNA da dugc cong bd trén GenBank va duoc
tong hop boi hing Sigma (Bang 1).

Tén moi Trinh tw moi DPoan DNA nhan ban (Kich thwérc)
HOX24-Fw 5-AAGCTTGCGATCGAAAGCTTTGCCGA-3
Promoter OsHox24 (1612 bp)
HOX24-Rv  5-GGATCCTTTCCCAAGCTCCAGGTAGG-3
T7-Fw 5-TAATACGACTCACTATAGGG-3’
Ving MCS trén pGEM-T (168 bp)
SP6-Rv 5-ATTTAGGTGACACTATAGAA-3
HYG-Fw 5-AAACTGTGATGGACGACACCGT-3
Gen Hygromycin trén CAMBIA1300 (294 bp)
HYG-Rv 5-GTGGCGATCCTGCAAGCTCC -3’
Phwong phap chiét theo phuong phap ctua Error! Reference

Tdch chiét DNA tong sé

DNA téng sb cta cdy chuyén gen duoc tich

source not found., st dung dung dich CTAB 2%.
Méu mé thyuc vét twoi (100 mg) dugc nghién trong
nito 16ng, sau d6 dwoc bd sung 500 pl dung dich
CTAB 2% (c6 chira ARNase 40 mg/ml) va ly tdm &
tbe do 13.000 vong/phut dé thu dich ndi. 500 pl hdn
hop phenol : chloroform : isoamyl (25 : 24 : 1) dugc
bd sung vao dung dich dé két tua protein. Hon hop
sau dugc ly tam téc do 13.000 vong/phut dé thu
DNA tinh sach.

Phn lgp promoter Oshox24 tir DNA téng sé

Promoter Oshox24 dugc phan 1ap tir DNA tong
s6 cua lua bang ki thuat PCR véi cip mdi dic hiéu
HOX24-Fw/HOX24-Rv theo chu trinh nhiét: 94°C —
30 gidy, [55°C -> 63°C] — 20 gidy, 72° C — 40 gidy;
phén tng dugc thuc hién 35 chu ki. Séan phém PCR
dac hiéu dugc tinh sach bang bo kit GenJET-TM Gel
Extraction cua hang Fermentas.

Nhan dong va giai trinh tw promoter Oshox24

Promote Oshox24 nhan ban bang PCR dugc
nhan dong bing bo kit pGEM-T Easy theo quy trinh
di kém cua hing Promega. Plasmid tai t6 hop
pGEM/Hox24 duoc tach chiét tir vi khudn E.coli
bing bd kit GenJET-TM Plasmid Miniprep
(Fermentas) va dugc kiém tra bang phuong phap
PCR v6i hai cap mdi HOX24-Fw/HOX24Rv, T7-
Fw/SP6-Rv va phuong phap xir 1y voi enzyme cit
gi6i han EcoRI.

Promoter Oshox24 dugc giai trinh ty day di theo
phuong phép cua Sanger F, Micklen S, Coulson AR
(1977) DNA sequencing and chain-terminating inhibitors.
Proc Natl Acad Sci USA 74: 5463-5467. va doc béing hé
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thong may giai trinh ty ABI 3100. Két qua gii trinh
tu dugc xir Iy bang phan mém BioEdit. Trinh tu gen
sau khi xtr Iy dugc so sanh voi co so dir li¢u trén
GenBank va phan tich bang phin mém Genetyx 4.0.

Thiét ké vector biéu hién pCAM/Hox24

_ Vector pGEM/Hox24 va pCAM/Ubi dugc xu ly
dong thoi véi Hindlll/BamHI. Poan trinh tu

Hindlll

Amp
pGEM/Hox24
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promoter Oshox24 dugc ghép ndi vao vector
pCAMBIA1300 mach thing nhd T4 DNA ligase
(Invitrogen) dé tao vector tai tb hop pCAM-Hox24
(Hinh 1). Vector tai t& hop dugc kiém tra bang
phwong phap PCR véi hai cip mbéi HYG-Fw/HYG-
Rv; HOX24-Fw/HOX24-Rv va phuong phap xtr ly
enzyme gioi han Hindlll/BamHI.

BamHI

OsHox24 ﬁ

pCAM/Ubi

HindIll

BamHI Smal  Sacl

Hinh 1. So dd ghép néi Oshox24 vao pCAMBIA1300. Promoter Ubiquitin trén vector pCAM/Ubi dwoc thay thé bai doan DNA
mang trinh tw cia promoter Oshox24 trén vector nhan dong pGEM/Hox24 tai vi tri nhan biét cta Hindlll/BamHI.

KET QUA VA THAO LUAN
Phan Iap promoter Oshox24 tir DNA tong s6 ciia lia

Dya vao trinh ty nucleotide ctia promoter
Oshox24 di dugc cong bd trén Ngan hang Gen
Thé gidi, thiét ké cap mdi HOX24-Fw/HOX24-Rv
(Bang 1) dé sir dung cho phan tng PCR dic hiéu
nhan ban promoter Oshox24 tir DNA tong sb da
tach dugc tir gidng lta Pusa Basmati 1. Phan ting
PCR duogc thuc hién véi 35 chu ki, ¢ cac nhiét d
gén mdi tir 55°C dén 63°C trong 20 gidy. Két qua
dién di san pham PCR trén gel agarose 1% cho
thdy ¢ nhiét do gin mdi 61°C va 63°C, di thu
dugc mot bang DNA duy nhét c6 kich thude xap
xi 1,6 kb (Hinh 2A, giéng 4 & 5), twong tng vai
kich thuéc 1y thuyét cua promoter Oshox24 di

M 1 2 3 4

n
(=}

kb

2,0
15

1,0
0,75

0.5
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dugc cong bd. Pdi voi cac phan tng PCR ¢ nhiét
d6 gén mdi thap hon, san phdm phan tng cho mot
s6 bang DNA khéng dic hiéu (Hinh 2B, giéng 1 -
3). Két quéa nay cho théy da nhan ban duoc doan
DNA mong mudn tir DNA téng s cta 4. thaliana
béng cap mdi dic hiéu da thiét ké. Biang DNA dic
hi¢u ciling duoc cit chinh xéc trén ban gel, va thu
lai bang bo kit tinh sach DNA cua hing
Fermentas. San phiam PCR nhin ban promter
OsHox24 sau d6 dugc tinh sach bang bo kit
GenJET-TM Gel Extraction (Fermentas) va dién
di kiém tra lai trén gel agarose 1% (Hinh 2B,
giéng 1). San phim PCR tinh sach nay dugc st
dung cho thi nghiém nhan dong va giai trinh ty
sau nay.

|
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—
-
—

E

B

Hinh 2. Phéan lap promoter Oshox24 tir DNA tdng sb cla lua Oryza sativa Pusa Basmati 1 bang PCR. (A) San pham PCR
nhan ban Oshox24 véi cac nhiét do gén mdi khac nhau duoc dién di trén gel agarose 1%; giéng 1-5: khuon la DNA tong so
cua lua; gleng 6: dbi chirng am (khuon la H0); gleng 1: PCR & nhiét d6é gan moi 55°C; giéng 2: PCR & nhiét do gan moi
57°C: qiéna 3: PCR & nhiét d6 aan mdi 59 °C. aiéna 4: PCR & nhiét dd adn mbi 61 °C: aiéna 5: PCR & nhiét d6 adn mbi 63
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Hinh 3. Nhan dong promoter OsHox24 vao vector pGEM-T. (A) San pham PCR tryc tiép tir khuan lac mang pGEM/Hox24
v&i cap modi dac hiéu HOX24-Fw/HOX24-Rv dwoc dién di trén gel agarose 1%; giéng 1 — 7: PCR ttr khuon 1a cac khuan lac
sb 1 — 7; giéng 8: dbi chirng duong (khuon [a DNA tong s6); giéng 9: d6i chirng &m (khuobn Ia H,0). (B) Kiém tra plasmid tai
t6 hop pGEM/Hox24 (dong khuan lac s 1) bang PCR; gieng 1, 2 va 3: PCR v&i cap moi HOX24-Fw/HOX24-Rv; gieng 4, 5
va 6: PCR voi cap moi T7-Fw/SP6-Rv; giéng 1 va 4: dm ching am (khudn la H;O); giéng 2: dbi chirng dwong (khuon la
DNA tbng sb); giéng 3 va 6: khuon 1a pGEM/Hox24; giéng 5: d6i chirng dwong (khudn 1a pGEM nguyén ban). (C) Kiém tra
plasmid tai t6 hop pGEM/Hox24 (dong khuan lac sb 1) bang enzyme cét gi¢i han EcoRI; giéng 1: san pham cat gi¢i han;

giéng 2: pGEM/Hox24 nguyén ban. Giéng M: thang DNA 1kb.

Nhian dong promoter Oshox24

San pham PCR tinh sach dugc ghép ndi vao
vector pGEM-T bang bo kit nhan dong b kit nhan
dong pGEM®-T Vector System II (Promega). Két
qua kiém tra cac thé bién nap bang phuong phap
PCR tryc tiép khudn lac voi cdp moi dic hi¢u
HOX24-Fw/HOX24-Rv cho thdy da thu duoc cac
thé bién nap duong tinh, san phim PCR khi duoc
dién di trén gel agareose cho mdt bang DNA duy
nhat ¢ kich thuéc khoang 1,6 kb twong tng véi
kich thudc 1y thuyét ciia Oshox24 (Hinh 3, giéng 2
— 7). Bé khing dinh két qua thu duogc, da tinh sach
plasmid tur khuan lac duong tinh (dong s6 1) va
kiém tra biang PCR véi cac cap moi khéac nhau va
xtr Iy v6i enzyme cét gigi han EcoRI.

Phan tmg PCR kiém tra plasmid tai t6 hop dugc
thuyc hién v6i hai cdp mdi: cap mdi dic hiéu cho
vector pGEM (T7-Fw/SP6-Rv) c6 khoang cach 186
bp trén vector pGEM; cédp mdi dic hiéu cho
promoter Oshox24 (HOX24-Fw/HOX24-Rv). Cac
san phim PCR sau d6 duogc dién di trén gel agarose
1%. Két qua dién di trén hinh 3B cho thiy ddi véi
phan tng PCR s dung cip mdi dic hiéu cia

promoter Oshox24, thu dugc mot bang DNA c6 kich
thuéc khoang 1,6 kb (Hinh 3B, giéng 3) twong (g
v6i kich thude ciia Oshox24. D6i véi phan img PCR
st dung cap mdi dic hiéu cho vector, thu dugc mot
bang DNA khoang 1,8 kb (Hinh 3B, giéng 6); kich
thudc nay phu hop véi kich thuéec doan DNA theo
tinh toan ly thuyét bao gdm 1,6 kb chiéu dai
promoter Oshox24 va 186 bp ciia doan DNA trén
vector pGEM (Hinh 3B, giéng 5).

Tiép theo, do trén vector pGEM c6 hai vi tri
nhan biét cia enzyme EcoRI nim cach nhau vai
chuc nucleotide va ¢ hai phia cua doan DNA dugc
chén vao vector, ddng thoi trong trinh ty promoter
OsHox24 khong c6 trinh ty nhan biét cua enzyme
nay. Do d6, da thuc hién phan tmg cit gidi han
pGEM/Hox24 bing EcoRI dé xac dinh sir c6 mat
clia promoter Oshox24 trong vector tai to hop. Két
qua dién di san pham cét giéi han cho thdy sy xut
hién ciia hai bang DNA, bing DNA thir nhat c6
kich thudc khoang 3,0 kb la bd khung vector
pGEM va bang tht hai chinh promoter Oshox24 co
kich thudc khoang 1,6 kb. Cac két qua thu dugc
nay cho phép khing dinh chic chin hon viéc nhan
dong thanh cong promoter Oshox24 vao vector
pGEM-T.
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TTTATGTTAAGAGTGATTTGGTTTGATGTTAGTGGCTGCGACTACGTTTCCAGGGGATTTGTGGCTGCCGAAACGGCARAGGCAGC

» DRE

TTTCCCCCTACGTGAGGGATAGATGACACAACATGCTACTGATCTCAGCCGAGCCCACCACCCGARCGRATICACCTGLAGGAGARCC

»NACRS

RAGRAGCTCCTAGCTGCAGCTARC C'IGCACGGTC-Z‘-CCCAAGAAGCTCACTGGGCGCGT GCAGCGGCGATTICGR(]

»ZFHDRS

TTCCACGCGGAGTCACTCCTGGGACACG AACHCCCGGCEATGATAAGCTTATCTGACTTTTGACGACCGGTCCTAGCTAGGAGRAG

MYCRS«

GTACAGTGCGTGTATACTCTGCTTGTCCTGCCGAGCCGGGRAARARACGCTAGCGTACAGCGACGCCTCATCATCCCTCCCICGCA

»MYBRS

CGATGCGGGI

CGGCTCCGG

GACGAACTGATCGATATTCGATACGACGTCTICCTCCTACCTGGAGCTTGGGRAA

Hinh 4. M6t phan trinh tw promoter OsHox24 (vi tri 431- 1612). Promoter Oshox24 chira 15 yéu té hoat hoa cis (cac vi tri
dwgc dong khung), bao gom ABRE (1 motif), MYBRS (3 motif), MYCRS (9 motif), DRE (1 motif), NACRS (1 motif) va
ZFHDRS (1 motif) va hop TATA & vi tri 1482- 1488 (TATA BOX).

Phan tich trinh tw promoter Oshox24

Dé khing dinh chinh x4c promoter da phan lap
dugc 1a promoter Oshox24, tién hanh giai trinh ty
promoter trong vector tai t& hgp pGEM/Hox24. Két
qué giai trinh ty sau d6 dugc phan tich lai bang phan
mém BioEdit va so sanh véi trinh ty DNA tuong
ddng da duoc cong bd trén Ngan hang Gen Thé gi6i.
Két qua giai trinh tw nucleotide cho thiy doan DNA
phan lap duge tir laa Indica c6 chiéu dai 1a 1.612 bp
va tuong ddng ~90% vdi trinh tw OsHox24 cua lha
Japonica (mi s AP004868.3).

Céc phan tich chi tiét hon biang phan mém
BioEdit cho thdy trinh ty doan DNA phén lap duoc
¢ chtra 15 yéu té hoat héa cis (cis acting-element)
thugc 5 nhém yéu té cis lién quan t6i dap tng diéu
hoa hoat dong gen dap tmg chéng chiu stress bao
gdbm: ABRE (1 motif), MYBRS (3 motif), MYCRS
(9 motif), DRE (1 motif), NACRS (1 motif) va
ZFHDRS (1 motif) (Hinh 4). Ngoai ra, trong trinh tu
promoter Oshox24 phan lap duogc cling c6 chira mot
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hop TATA dic trung cho cac promoter cta sinh vat
nhan chuan tai vi tri 1482 — 1488.

Tir céc két qua thu dwoc c6 thé két luan da phan
1ap va nhan dong thanh cong promoter Oshox24 cua
gidng lua Pusa Basmati 1. San phdm nhan dong duoc
chung t6i str dung cho céc thi nghiém thiét ké vector
biéu hién tiép theo.

Thiét ké vector biéu hi¢gn pCAMBIA1300 mang
promoter Oshox24

Trong nghién ctru nay, dé thiét ké vector biéu
hién ¢ thuc vat pPCAMBIA1300 mang cdu tric biéu
hién gen dich dugc diéu khién boéi promoter
Oshox24, st dung bo khung vector biéu hién pCAM-
Ubi (Hinh 1) 1am nguyén liéu cho thi nghiém. Do
promoter Ubiguitin nim giita vi tri nhan biét cia hai
enzyme cit gidi han HindIll va BamHI trén vector
pCAM-Ubi nén khi thiét k& cap mdi dac hidu sur
dung phan tng PCR nhéan ban promoter Oshox24, da
dwa thém trinh ty nhan biét ciia hai enzyme nay
nhim thay thé trinh ty promoter Oshox24 vio Vi tri
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cua promoter Ubiquitin trén vector pCAM/Ubi. Hai
vector pGEM/Hox24 va pCAM/Ubi da dugc xur ly
ddng thoi bang HindIIl/BamHI (Hinh 5A&B). Tuy
nhién, do trong trinh tu promoter Oshox24 cling co
mot vi tri nhan biét khac cia enzyme Hindlll tai vi
tri 905, vi vy dé thu dugc promoter Oshox24 cb
chidu dai day du, phan Gng cét giéi han
pGEM/Hox24 da dwogc téi uu diéu kién dé xay ra
khong hoan toan.

Két qua dién di san phdm cét giéi han ddi voi
vector pPGEM/Hox24 cho thdy c6 xut hién 6 bing
DNA c6 kich thudc khac nhau trong d6 bang DNA
¢6 kich thu6ce 1,6 kb chinh 1a promoter Oshox24 véi
didu dai ddy du (Hinh 5A, giéng 2). Di véi san
phim cit hoan toan cta vector pCAM/Ubi, di thu

dugc hai bang DNA, mét bang DNA kich thudc
khoang 9,0 kb twong tmg 1a by khung vector biéu
hién pCAMBIA1300 va mot bang DNA c6 kich
thudc khoang 2,0 kb tuong ung voi doan promoter
Ubiquitin da dugc cit ra (Hinh 5B, giéng 1).

Poan DNA mang trinh ty promoter Oshox24
duoc ghép ndi vao khung vector pCAMBIA1300
mach thing bang T4 DNA ligase va bién nap vao té
bao E. coli DH5a. Thé bién nap sau d6 dugc ching
toi sang loc béng ki thuat PCR véi cap mdi dac hiéu
cho promoter (HOX24-Fw/HOX24-Rv). Khuin lac
dwong tinh ¢6 san pham PCR cho 1 bing DNA kich
thudc 1,6 kb trén ban dién di (Hinh 5C, gleng 8, 9va
10) dugc chon dé tach chiét plasmid va kiém tra lai
bang ki thuat PCR va cit enzyme gi6i han.

Hinh 5. Ghép ndi ti promoter OsHox24 vao hé vector pCAMBIA1300. San phém cét gi¢i han va PCR dwoc dién di trén gel
agarose 1%. (A) Xt ly pGEM/Hox24 bang Hindlll/BamHI khong hoan toan; gleng 1: vector pGEM/Hox24 nguyén ban; giéng
2: san pham cét gi&i han. (B) X Iy pCAM-Ubi bang Hindlll/BamHI; giéng 1:sén pham cét gidi han; giéng 2: vector pCAM-
Ubi nguyén ban. (C) Sang loc thé bién nap bang ki thuat PCR véi cap m0| HOX24-Fw/HOX24-Rv, giéng 1: dbi chirng am
(khudn la H,0), giéng 2: ddi chirng dwong (khudn la pGEM/Hox24), giéng 3 — 11: san phdm PCR khudn l1a cac khuan

lacGiéng M: thang DNA 1kb.

Két qua dién di san phim PCR tir khuon la
plasmid tich sach cho théy, véi cdp mdi dic hiéu cho
hé vector pCAMBIA1300 (HYG-Fw/HYG-Rv) va
dac hiéu cho promoter Oshox24 (HOX24-
Fw/HOX24-Rv), di thu dwgc cic san pham PCR c6
kich thudc lan luot khoang 0,3 kb (Hinh 6A, giéng
1) va 1,6 kb (Hinh 6A, gieng 3) phu hop véi kich
thude 1y thuyét. Khi xtr Iy plasmid tai to hop nay véi
hai enzyme giéi han Hindlll/BamHI, da thu dugc
mdt bing DNA c6 kich thudc 8,0 kb 1a by khung
vector PCAMBIA1300 va hai bang DNA kich thudc
1an luot khoang 0,9 kb va 0,7 kb tuong tmg vé6i chiéu
dai doan promoter Oshox24 bi cit 1am dbi (Hinh 6B,
giéng 1).

Céc két qua nay chimng to0 da thay thé thanh cong

trinh ty promoter biéu hién lién tuc Ubiquitin trong
vector biéu hién pCAM/Ubi bang trinh tu promoter

cam Ung didu kién bat loi Oshox24 dé tao thanh
vector biéu hién méi & thyc vat pPCAM/Hox24.

Viéc st dung cac promoter hoat dong lién tuc nhu
358, Ubiquitin hay Actin.. . & biéu hién gen quan tim
trong cdy chuyén gen thuong mang lai hiéu qua ro rét.
Tuy nhién, trong mot s6 truong hop, su biéu hién lién
tuc ciia mot gen dap tng diéu kién stress lai gy anh
huéng tiéu cuc téi sinh truong va phat trién cia thuc
vt trong diéu kién binh thudng (Yi et al., 2010). Mot
giai phap cho van d& nay 1a sir dung cac promoter chi
cam ung hoat dong dac hi€u trong nhiing diéu kién
stress nhat dinh, vi du nhu RD294 (A. thaliana), Lip9,
OsNAC6 va OsLEA3-1 (lta), HVA22 (lha mach)...
OsHox24 1a mt trong s6 cac promoter dwogc phan lap
tor lua g?m day, dd dugc chirng minh hoat dong dac
hiéu véi diéu kién stress (Nakashima K, Jan A, Todaka
D, Maruyama K, Goto S, Shinozaki K, Yamaguchi-
Shinozaki K (2014) Comparative functional analysis of six
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drought-responsive promoters in transgenic rice. Planta
239(1): 47-60). Cac dong lta dwoc chuyén céu triic
Hox24:GUS chi biéu hién gen dich trong diéu kién
stress, trong khi téc d sinh truong trong diéu kién
binh thuong cao hon 16 rét so véi cac dong lua biéu
hién lién tuc gen chuyén, chimg to sy hoat dong cua
promoter OsHox24 khong gdy anh huong dén sinh
truong cua cdy chuyén gen (Nakashima K, Jan A,
Todaka D, Maruyama K, Goto S, Shinozaki K,
Yamaguchi-Shinozaki K (2014) Comparative functional
analysis of six drought-responsive promoters in transgenic
rice. Planta 239(1): 47-60). Trong nghién ctru nay, doan
DNA mang trinh tu cuia promoter OsHox24 da dugc
phan lap tir giéng lia Pusa Basmati 1. Trinh tu
promoter phén 1ap dugc ciing mang cac yéu t6 cis dap
{ing stress twong ty mot s6 promoter dap ung stress da

< 0,26
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dugc nghién ctu truéc day nhu ABRE, MYBRS,
MYCRS, DRE, NACRS va ZFHDRS (Yi N, Kim YS,
Jeong MH, Oh SJ, Jeong JS, Park SH, Jung H, Choi
YD, Kim JK (2010) Functional analysis of six drought-
inducible promoters in transgenic rice plants throughout
all stages of plant growth. Planta 232(3): 743-754.).
Trinh ty promoter OsHox24 da dugc ching toi dua
vao vector biéu hién gen trong té bao thuc vét
pCAMBIA1300 dé phuc vu cho cac nghién ciru tiép
theo vé hoat dong churc nang cua promoter, tu do
huong 61 muc tiéu tao ra glong cay trong chuyen gen
chong chiu tt voi diéu kién bét lgi ctia mdi trudng,
ddng thoi van cho ning suit 6n dinh trong diéu kién
binh thuong.

-
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A B
Hinh 6. Kiém tra plasmid tai t& hop pCAM/Hox24. (A) Ki&m tra plasmid tai t& hop pGEM/ Hox24 bing PCR; giéng 1 va 3:
khuon la pCAM/Hox24, giéng 2 va 4: dbi chirng am (khudn 14 H,0), giéng 1 va 2: PCR v&i cdp mdi HYG-Fw/HYG-Ry, giéng
3 va 4: PCR voi céap moi HOX24-Fw/HOX24-Rv. (B) Kiém tra plasmid tai t& hop pCAM/Hox24 bang enzyme cét gi¢i han
Hindlll/BamHI; giéng 1: san pham ct gi¢i han, giéng 2: pPCAM/Hox24 nguyén ban. Giéng M: thang DNA 1kb.

KET LUAN

Bang phuong phép PCR, su dung mau DNA
tong sb tach chiét tir gidng lta Oryza sativa Pusa
Basmati 1, da phan 1ap thanh cong promoter
Oshox24 cdm ung voi diéu kién stress. Doan trinh tu
promoter Oshox24 phan ldp dd dugc ching t6i nhan
dong thanh cong vao vector pGEM-T va giai trinh tu
day du. Trinh ty promoter Oshox24 ¢6 mirc d6 twong
ddng 90% so véi trinh ty promoter da dugc cong bd
trén Ngan hang gen Thé gidi (mi s6 AP004868.3),
¢6 chira 15 yéu t6 hoat hoa cis dap tng stress (thudc
5 nhom ABRE, MYBRS/MYCRS, DRE, NACRS,
ZFHDRS) va mot hop TATA & vi tri 1482-1488. San
phim nhéan dong promoter Oshox24 di dwoc dua vao
vector pCAMBIA1300 dé tao ra ciu triic biéu hién
gen ¢ thuc vt nhdm phuc vu céc nghién ctu chuyén
gen dap Ung stress.
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Loi cdm on: Nghién ciru duoc hé tro kinh phi tir dé
i “ Phdn lap thiét ké gen chiu han phuc vu cong

tdc tao giong ngé bién doi gen” (2014), thujc

Chuong trinh Cong nghé sinh hoc Nong nghiép -

Thuy san. Chung t6i xin trdn trong cam on.
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ISOLATION OF STRESS-INDUCIBLE PROMOTER OSHOX24 FROM RICE

Pham Xuan Hoi"™, Tran Thi Thuy Ngaz, Nguyen Duy Phuong1

Institute of Agricultural Genetics, Vietham Academy of Agricultural Sciences
?University of Science, Vietnam National University, Hanoi

SUMMARY

Plant improvement based on plant transformation technology has become a popular trend all over the
world. The isolation and characterization of a complete set of genes/promoters associated with abiotic stress
and the cross-talk among salinity, drought or temperature stresses are required for success in generating abiotic
stress-resistant varieties. Recently, several studies on model plants demonstrated that the stress-responsive
genes under the control of rice promoter Oshox24 were expressed specifically under stress conditions, while
not affecting plant growth under normal conditions. In this study, we isolated DNA segments carrying the
Oshox24 promoter from an Indica rice variety by PCR using specific primers. The Oshox24 promoter was
cloned into the pGEM-T vector and fully sequenced. The nucleotide sequence of the isolated promoter
Oshox24 was 1612 bp in size and had similarity of 90% in comparison to the Japonica rice promoter Oshox24
(published in GenBank as ID AP004868.3). Results of sequence analysis showed that the Indica Oshox24

promoter contains 15

stress-responsive cis-acting elements

including 5 important groups ABRE,

MYBRS/MYCRS, DRE, NACRS and ZFHDRS, and a TATA box located at position 1482 to 1488, suggesting
that Oshox24 promoter plays an important role on regulation of abiotic stress inducible genes. The Oshox24
promoter was inserted into the expression vector pPCAMBIA1300 for generating abiotic stress resistant plants

in the future.
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