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T6M TAT 

Othgc vft c6 hoa, hp yeu td phifin mi MADS-box dupc td chuc thanh 11 nhom. Phan tich di truy.. 
cho thiy ring hlu hit cic gen thufc hp MADS-box dfiu tham gia vao kilm soit cac qua trinh phat trifin khic 
nhau nhu thdi gian ra hoa, sy phit trien ciia hoa vi co quan sinh sin, sg phit triln ciia qui vi hifn tugng ryng 
hoa. Trong bii bio niy, chiing tdi nghien ciiu chuc nang cua gen OsMADS26 is liia. Gen OsMADS26 cd nguin 
glc phat sinh loii rit gin vdi gen AGAM0US-UKEI2 (AGL12) a Arabidopsis Ihaliana. AGLI2 kilm soit 
hogt dpng ciia md phan sinh re vi thdi gian ra hoa. E>fi nghifin cim chuc ning ciia gen OsMADS26, chung tdi d i 
tgo ra cic ddng liia chuyfin gen sifiu bilu hifn h o ^ gay bit hogt gen OsMADS26 va danh gii kilu hinh cua cic 
ddng liia chuyfin gen nay. Sy phit ttifin ciia by re va tinh hudng trpng lyc ciia cac ddng lua bit hogt gen 
OsMADS26 giim ding kfi, ngoii ra chieu cao ciy, s l nhanh ciia cac ddng nay cung bj giim vi thdi gian ra hoa 
muf n hon so vdi cic ddng lua dli chung. 0 cic ddng sifiu bifiu hifn OsMAD26, ngoai trd tinh hui^g trpng lyc 
cua bp rfi phit ttien mgnh hon, cic qua trinh sinh tnrdng vi phit trien dien ra tuong ding vdi cac ddng dli 
chdng. Td nhihig kit qua thu dupc cho thiy OsMADS26 tham gia vao kilm soil qui trinh phit triln ciia rfi va 
thfin ndi chung vi sy ra hoa d ciy liia. Difiu niy cho thay, OsMADS26 a lua, ciing nhu AGL12 a Arabidopsis 
ihaliana cd lifin quan den kiem soit mft sl con dudng phit triln ciia thuc vft. Cic dong dpt bien sieu bifiu hifn 
ho|[c lam mil chde n^ng ciia OsMADS26 sfi tifip tyc dupc nghifin cdu dfi xac djnh chinh xic chuc ning d muc 
df phan tli ciia yfiu t l phien mS OsMADS26. 

Tu khoa: Bat hopi gen, bp re liia, OsMADS26, sieu bieu hifn. yeu to phien ma 

DAT VAN DE 

Ciy Ilia (Oryza saliva L.) Ii mgt ttong ba ciy 
luong thyc quan trpng nhll, do dd ciy lua da vi dang 
dupe nhifu nha nghifin ciiu quan lam. Doi vdi c ic 
nudc dang phit ttien, hgn hin va sy suy ihoii chat 
lugng dl l dai d i v i dang anh hudng nghifim ttpng tdi 
san lugng c iy tting ttong dd cd cay lua, do vgy vifc 
nghifn cdu tgo ra c ic gidng Ida chju hgn tot va dn 
djnh vln l i bifn phip tdi uu ttong linh hinh hifn nay. 

Vifc xac djnh nhihig gen chia khda tham gia vao 
qui trinh phin nhinh bfi rfi d c iy Iiia cd thfi cho phep 
su dyng c ic chi thj phin td vio vifc chpn Ipc nhdng 
tinh trgng cau tnic bp rf Ida phii hgp vdi khi ning 
chju hgn ciia liia. 

Cac ylu to phifn ma la nhQng protein cd kha 
ning b im v io c ic dogn trinh ty djle thii trfin DNA va 
do vfy tham gia v io vifc dilu khien phifin m i gen 
(Gene transcription). Cic yfiu to phifin ma cung d i 
dugc chimg minh cd lgi trong vifc cai thifn kha 

ning khing stress d cie cay chuyfin gen thdng qua 
vifc difiu khifn bieu hifn ciia cac gen dich khing 
stress (Shinozaki el ai, 2003; Yamaguchi-Shinozaki, 
Shinozaki,2005). 

Sin pham ciia c ic gen c im img vdi sttess d lua 
cung dugc phan lim 2 nhdm protein boat dpng v i 
protein dieu khifn (Rabbani et al, 2003). Phan lich 
v i so sinh cac gen cim dng vdi sttess d Arabidopsis 
vdi c ic gen cam iing vdi stress d lua cho thiy su 
tuong ddng ding kfi trong cic phin iing vdi sttess 
giiia 2 hf gen d muc dg phan tu. Trong sd 73 gen 
c im iing vdi stress dugc xac djnh d thyc vat, 51 gen 
da dugc tim thay d Arabidopsis vdi chde nang tuang 
ty. Nhiing kfit qua nay khing djnh r ing Iiia va 
Arabidopsis cd chung mgt sd lugng ldn c ic gen cam 
img* vcri stress mac dii 2 loai nay tien hoa rifng re 
han 1 trifu n im trudc diy. 

Hg gen MADS-box ma hda cho cae ylu Id phien 
mi cd vimg bao thii gin vdi DNA duge gpi la MADS-
box. Nhiing gen niy cd mat ttong cac sinh vgt sdng va 
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cd chuc nang rit da dang. Cac gen MADS-box troiig 
thyc vit cd thl dugc chia tiiinh hai nhdm dya vao tien 
hda: dgng 1 vi dang II (Alvarez-Buylla et al, 2000; 
Becker. Tbeissen, 2003). Cd khoing 100 gen d 
Arabidopsis vi 70 gen a lua (Oryza saliva) thudc 
nhdm MADS-box da dugc dy doan chuc nang (Nam 
et al. 2004). Khoing 40 gen MADS-box dgng II 
ttong Arabidopsis vi liia da dugc xac djnh (Kofiiji el 
al, 2003; Parenicova et ai, 2003; Lee el ai, 2003; 
2008) vi dupc chia thanh 11 nhdm (Becker, Tbeissen, 
2003; Lee et ai, 2003; Arora ef al, 2007). Becker vi 
Theissen (2003) di nhan djnh ring nhdm gen AGLI2 
khdi ngudn td 300 ttifu nim ttude, trudc khi cd sy 
phin chia thinh cay hgt trin va cay hgt kin. O 
Arabidopsis, qua phin tich Northern blot, duy nhit 
gen MAbS-box thupc nhdm AGL12 cd bifu hifn die 
hifu d re (Rounsley et ai, 1995). Gin diy, khi phin 
lich sifu bilu bifn cua AGL12 trong djch ll bio ciia 
Calharanthus roseus, Montiel vi dfing tic | i i (2004) 
di chi ra ring gen niy gidp chb qui trlnh gin kit eac 
ll bio tiiinh dang khoi tfi bio. Khi phin tich bing 
phuong phap lim matchire ning gen, AGLl 2 da duge 
lim rd li difu hda qui trinh phan ehia le bio md phan 
sinh re vi ra hoa (Tapia-Lopez ei ai, 2008). (i cay liia, 
gen OsMADS26 bieu hifn khdng chi trong re mi cdn 
d chii vi nhinh (Shinozuka er ai, 1999). Pelucchi vi 
ding tic gii (2002) eung nhin tiiiy li OsMADS26 
bieu hifn mgnh d li vi cym hoa, Arora vi dong tic 
gii (2007) di chi ra sy bieu hifn cua gen niy ttong 
cinh nhinh va hgt Tu cic kel qua niy cd the dy doin 
ehdc ning da dgng ciia gen niy ttong cic eo quan ciia 
ciy lua. Gan day. Lee vi ddng tic gii (2008) di cdng 
bo thfm vai trd ciia nhdm gen MADS-box - SVP ciia 
Ilia trong phin dng Igi sy lao hda. 

Trong bii bio nay, chiing ldi nghien ciru, dinh 
gii ciy lua sifiu bifiu hifn vdi yeu Id phifin mi 
OsMADS26, ddng thdi ciing tien hanh gay bat boat 
yeu lo phifin ma nay de thay rO vai trd ehdc ning ciia 
gen OsMADS26 inh hudng tdi kifiu hinh cay Iiia va 
d$c bift li hinh thai bd re. yfiu Id eo bin quylt dinh 
din kha ning chju hgn ciia cay liia. 

VAT Lt$U vA PHUONG PHAP 

Vf t Iifu 

Vft Iifu dugc su dyng cho cac tiii nghifm vl lao 
callus, til sinh cay liia va chuyfin gen ciy liia Oryza 
saliva ssp japoniea giong Nipponbare dugc eung cip 
bdi trung tam qudc lfi nghien cuu phit ttiln ndng 
nghifp(CIRAD),Phip. 

Chiing vi khuan Agrobaclerium ttimefaciens 
EHA105 mang cac vector giy sifiu bilu hifn va bk 
hogt gen OsMADS26 dimg eho chuyin gen. 

Hda chit: Cac thang DNA 1 kb (Fermentas), cac 
enzyme gidi hgn (BioLabs) 

Vector chuyfin gen sifu bifiu hifn pC5300, gfiy 
bit boat pANDA-

Baclo peplon. Yeast Extract, NaCI, Agarose, 
Sucrose, Glucose, Trypttm, KCI, Tris HCl. EDTA, 
NaOH, MgSO'4, MgCb, Glycerol, CaCli, Etiianol, ,, 
nude khd ion. Cae logi khing sinh Kanamycin, -
Rifamycin, Cefotaxim, Stteptomycin, Hygromycin 
vi cie hda chat thong dung khic cua cic hing cd uy 
tin nhu Fermentas, Invitrogen, Merck, Sigma... 

Thilt bj: Miy PCR System 9700 (Apply 
Biosystem, MJ), may difn di (BioRad, My), miy soi 
DNA, miy vortex, may Iy tam. Cac tu nudi ciy tgo 
callus, cic dan nuoi cay, miy lie ngang dn nhift... va 
cie trang thilt bj khic thupc Phdng thi nghifm ttpng 
difim Cdng nghfi te- bio thue vft, Vifn Di truyln ' 
ndng nghif p. 

Phuang phip 

Xdc djnh cdc gen cua cdc yea Id phiin md cd lien 
quan den ciu true vd chirc ndng cua b^ r&lda 

Vifc tim kifim moi tuang quan giira cic gen d 
Ida tuong ddng vdi cac gen nhu NACI, ANRl, 
AGL12, AGL14, AGL17, AGL19 vi AGL21 d 
Arabidopsis ihaliana da dupc thyc hifn bing phan 
mim GreenPhyllDB (http://greenphvl.cines.fr/cBi-
bin/greenphyl.cgi) do cac nhi khoa hgc Phip xiy 
dyng nhim xic djnh mdi tuong quan vf liln hoi 
thdng qua so sanh cic trinh ly gen giiia liia va 
Arabidopsis 

Chuyen gen 

Gidng lua Nipponbare (japoniea) di dugc sii 
dyng trong qui trinh chuyfin gen vao callus thong 
qua vi khuan A. lumefaciens dya tren phuang phip 
chuyen gen bing Agrobaclerium da dugc md ti bdi 
Jeon vi dong tie gia (1999) va Lee vi dong tic gii 
(1999). 

Chpn Ipc, ddnh gid cdy chuyin gen d mdc ^ kiiu 
hinh 

O giai doan cay con: Xic djnh ling trudng chieu 
dai re chinh ttong 7 ngiy diu tien sau khi nay mam 
ttfin mdi trudng MS/2 thgch. So sinh dg dii, dp day, 
sd lugng rfi phy, dp in sau, tinh hudng ttpng tyc ciia 
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cic cay chuyfin gen sifiu bilu hifn va cay bit boat 
vdi ciy ddi ehimg. 

d giai dogn cay trudng thinh: Xic djnh sy sinh 
trudng, phit trifn va ra hoa. 

Giai dogn sinh trudng; Dim sd nhinh, do chilu 
cao cay. Mgt dp do: 1 lin/tuan. 

Giai doan ra hoa va hgt chin: Theo doi ngiy ra 
hoa: ngiy bdng dau tifin xuat hifn, quan sat hinh thai 
bp re sau khi thu hoach hgt Ida. 

Cic sl Iifu thu thip dugc dupe xd ly bing phin 
mim ANOVA. 

Chpn ipc, ddnh gid cay chuyin gen d muc d^ sinh ly 

Cic ddng lua chuyen gen giy sifu bilu hifin 
hoic bit hogt gen OsMADS26 ttdng ttong dilu kifn 
giy ip suit tiiim thiu nhan ^o (MS/2+125 mM 
Manitol) vi ttong difiu kifn ddi chiing (MS/2) vi 
dugc dinh gii mpt so ehi lifiu sinh 1̂ . 

K£T QUA VA THAO LUAN 

Xic djnh cic gen cda cic yeu t l phifin mi c6 lien 
quan din ciu true vi chde ning cQa hf rl liia 

Vifc lim kilm mdi tuang quan giQa cic gen d 
lua tuong dong vdi cac gen nhu NACI, ANRl, 
AGL12, AGL14, AGL17, AGL19 vi AGL21 d 
Arabidopsis Ihaliana da dupc thyc hifn bing phin 
mim GreenPhyllDB (http://greenphvl.cines.fr/cgi-

biii/greeiiphvl.cgi) do cac nhi khoa hpc Phip xay 
dyng nhim xic djnh mdi luang quan vfi tifn hoa 
thdng qua so sinh cic trinh ly gen giiia Ida vi 
Arabidopsis. 

Kft qui bang I va hinh 1 cho la thiy dp tucmg 
ddng cao giihi AGLI2 d Arabidopsis vdi gen 
MAD26 d lua (OsMADS26 - Os08g02070.1). 

Theo Tapia-Lopez va ddng tic gii (2008), khi 
nghifin eihi cay dgt bifin gen AGLI2 d Arabidopsis, 
nhan thay gen niy cd chuc ning ttong dieu hda phan 
chia te bao d dinh sinh trucmg rf chinh. Dong thdi 
khi nghifin cdu promoter cua gen AGLI2 bing 
phucmg phip gin promoter vdi gen chi thj GUS tic 
gia cung nhgn thay gen chi thj bilu hifn ttong rao 
phloem dudi kich thich cua auxin. Difu nay gidp 
chdng tdi dy doan chuc ning eua ^en tuong ddng 
AGLl2 a Ida li gen OsMADS26. Bing cac phuang 
phap giy sieu bilu hifn, bit hogt gen OsMADS26 va 
phin tich cac cay chuyin gen se giup chung toi hifu 
rd ban vf chuc ning ciia OsMADS26 trong cay liia. 

Chuyen gen 

Cic vector sifiu bieu hifn vi bat hogt gen dugc 
chuyen vao callus Iiia thdng qua vi khuin A. 
tumefaciens. 
Hgt Ilia Nipponbare dugc khd triing va ciy khoing 
10 hgt Ifn dia mdi trudng NB va dugc nudi ciy ttong 
difiu kifn khdng chieu sang, 2 8 ^ trong thdi gian 3 
tuin. Kft qua hinh thinh callus dugc thl hifn ttong 
hinh 2. 

Bing 1. Kit qui xic dinh cic gen 6'lua luo'ng ddng vb'iAGLIZ (AI1g71692.1), 

OS08Q02070 1 

Ost2q10520 1 

MAD26 
MAD33 

0,42103 
0 44001 

" Of^YZA Os12g10520.1 _ORYZA 

— • O f f y Z / l O s 0 8 g 0 2 0 7 0 . 1 _ O R V 2 A 

- » AfiA 7W A l l g71692.1 _ARATH 

Hinh 1. Sa dd mli tuong ddng giira gen AGL12 (At1g71692.1) va OsMADS26 (Os08g02070.1). 

http://greenphvl.cines.fr/cgi
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y^: • • ^ - ; ''J' ^ ^ 
ih 2 Qua trinh tao ca • • '- • ^-'lare lao va! lieu cho chuyen gen thong qua vi khuan A tumefaciens A Hat lua 
^ponbare da khi i truna j " . : .'•., :•• - '"'-'i truong lao callus NB Do sung 2,5 mg/l 2,4 D. B.C. Callus hinh thanh tCr phoi sau 

:uar nuoi c i y hat Iren mc. iruong NB. D Callus 6uac cay chuyen sang moi truong NB moi, sau 2 tuan. nhung callus nay 
dirge su dung d f chuyen gen 

Hlnh 3. Chpn Ipc cdc callus sau khi ding nuOi t^ vOi vi khuin A. tumefaaens. A. Oign Ipc callus tren mdi tnr£mg chgn tgc 
(R2S) chiia cefotaxim. vancomycin v i hygromycin. B, C. Callus phdi h6a sau khoing 1 t i ^ nuAi c iy trdn mdi trudna dwn 
Ipc D.Callus con Aigc tich ra v i ciy trgc tifp trdn mdi tnrOng xung quar^ Ccdus m? 

Cic callus dugc t̂ o thanh se dupc sd dyng lam 
nguyen Iifu cho chuyfin gen thdng qua vi khuin A. 
tumefaciens cd mang vector sifiu bieu hifn hojc bit 
hogt gen. Callus Ida dugc tien hinh ddng nudi ciy 

vdi djeh vi khuan A. tumefaciens cd bo sung 
Acetosyringone (lOOpM) li chit din dy vi khuin 
A. tumefaciens trong thdi gian IS phut sau d6 
dupc tham khd bing giay thim di khd trimg va 
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nudi cay trfin mdi trudng dong nudi cay die (R2) 
cd bd sung Acetosyringone (lOOpM), vdi mgt dp 
10 callus/dTa, (Hinh 3). Cic hfp ldng niy dugc dat 
ttong difiu kifn bdng ldi, nhift df 25°C ttong 3 
ngiy. Sau 3 ngiy, cic callus khde vi sgch, dugc cay 
chuyfn sang mdi trudng chgn lgc (R2S) vdi ciing 
mgt dg nhu ttfin (10 callus/dTa), cd bl sung khing 
sinh cefotaxim vi vancomycin nham dif t vi khuan A, 
tumefaciens cdn sdt Igi vi hygromycin dfi chpn Ipc 
cic callus di chuyen dugc vector vao. Cac hgp long 
dugc d§l ttong difu kifn chifiu sing, nhifit dp 28°C 
tu 2-3 luan. Sau khoang 1 luin nhdng callus di mang 
gen quan tam, phin dng tot vdi moi trudng nudi cay 
sfi phdi hda (Hinh 3). Nhdng callus con mdl dugc tao 
thinh Id callus m? ban diu sfi dupe tich ra vi ciy 
tifp xiic tryc tilp vdi mdi trudng xung quanh callus 
m^ (Hlnh 3) vi giO' nhu vay ttong ciing dieu kifn 
nudi ciy nhu trfn thfm I - 2 tuin nite. 

Khi cic callus mdi dat din kich thudc 2 - 3 mm 
ve dudng kinh (Hinh 4A) se dugc cay chuyfin sang 
mdi trudng tien tai sinh di dugc tdi uu la mdi trudng 
RNB (trfn nen mdi trudng NB) cd bo sung eac 
hormone sinh trudng ABA (5mg/L), BAP (2 mg/L), 
NAA (1 mg/L) vi nudi cay ttong ciing difiu kifn anh 
sing nhu tren trong 3 tuin (Hlnh 4B). Sau 3 luin, 
nhiing cay liia con dugc lai sinh td cic callus (Hlnh 

4C) se dupe chuyfn sang mdi trudng ra rfi trfn nfin 
mdi ttudng MS bd sung thfim 50g/L saccharose chiia 
ttong cac dng nghifim nham tgo cho cac cay con phat 
trifin bp rfi hoan chinh (Hinh 4D). Sau 4 tuan nudi 
cay, cic cay eon hoan chinh duoc chuyen ra cay 
ttong difu kien nha ludi. 

Cac hgt lua ciia ddng cay chuyfin gen va bat hoat 
sau khi thu hogch dugc tifin hinh nudi cay tten mdi 
trudng MS/2 cd bd sung khing sinh chgn Ipc li 
hygromycin (50 mg/L). Trfn hinh 5, cac hgt Iiia co 
kha ning nay mim tdt trfin mdi trudng c6 bd sung 
khing sinh chpn lgc bieu hifn sy cd mit cua gen 
khing khang sinh hygromycin ttong cay chuyin gen. 

Cic ddng Ida chuyfin gen sieu bifiu hifn vi bat 
hogt gen dugc chpn lgc trfin mdi trudng cd bd 
sung khing sinh chgn lgc. Quy trinh chuyen gen 
va chgn lgc cay lua ehuyen gen dugc mo ti nhu 
trong hinh 5. 

Dya vio cic phuang phap chgn Ipc trfn mdi 
trudng khing sinh, kit qua Southern blot. Northern 
blot, chiing ldi da xic djnh dugc 9 ddng lua chuyfin 
gen sifiu bifiu hifn, bat hoat gen OsMADS26 vi 
chuyin gen doi chiing (Bang 2) phyc vu eho danh 
gia ciy chuyfin gen d mdc dp kifiu hinh. 

Hinh 4. Tat smh va nhan cac dong lua chuyen gen A r, T * - , 
CSc callus khang khang smh nuoi c^y a 28'̂ 'C trong 8 \ 
ngiy , B Callus (7 cgm/ cfla) Iren moi tardng tai smh, 
nu6i 6 28"C trong 2 ngay. C Cac callus lai smh 6 . 
di fu kien 28' C sau 2 ngay liep theo , D Cay tai smh ^ 
Ifong ong nghiem sau 20 ngay a dieu kien 28"C • 
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D W 
S^n ph4m 

PCR 

Bien nap vao 
I vector chuyen gen 

Northern 
Southern 

, Test khang sinh Ity le 3 1) 
' Northern 
I Southern 

I Chuyen gen thong qua 

A tumetaciens 

Vai tro cua OsMADS26 
trong sir pliat irien t>p 
re Ida ? 

(T2) 
Test khang sinh (ty le 100%) 
Ki^u hmh 

Thilt k l vector chuyfn gen Phan t ich, chpn Ipc, danh gia cay chuyen gen 

Hinh 5. Thu kha nSng nay rr a hai lua chuyen gen Iren moi Iruong co khang smh Hygromycin, 

Bing 2. C ic ddng liia chuyin gen siSu bilu hifn v i bit hogt gen 05MADS26 

Chii giii 

WT1 

PCO-294.2 

PDO-290.S 

PCB-7.2 

PC8-51.1 

PD8.1-97.2 

PD&.1-98.3 

PD8.2-115.6 

PD8.2-121.1 

Ddi chirng khdng chuyfn gen 

Df l chO^g chuyin vdi vector rfing PC5300 OE dugc diing d l g iy sifiu bifu hifn gen 
OsMADS26 

Ddi chi>ng chuyin vdi vector rfing pANDA dugc diing d f g iy silencing gen OsMADS26 

Ddng sifiu bifu hifn gen OsMADS26 

Ddng bit hogt gen OsMADS26 dugc chuyen voi pANDA chira GST8.1 

Ddng bit hogt gen OsMADS26 dugc chuyfn vol pANDA chiia GST8.2 

Chpn Ipc phin tkh, dinh gii cic cfiy Ilia chuyen gen 

Chpn Ipc cdy chuyin gen sieu biiu hi$n vd bit hogt 
gen nghiin cdv d muc d^ kieu hinh 

Sy ting ttudng vfi chieu dii cua re chinh: dugc 
dinh dau hing ngay sau 2 ngay ciy (Hlnh 6). 

Kit qua cho thiy (Hinh 6, 7) ddng sifiu bilu hifn 
gen cd bp re h?p vi diy, rfi phy in mgc siu xuing 
phia dudi. cdn ddi vdi ddng bit hogt gen re mpc 

ndng hon vi mit linh djnh hudng. 

Mdl d$c difim nda cd thl nhgn ra li mft df rl 
bfn ciia eac ddng sieu bilu hifn diy hon so vdi cic 
ddng gay bit boat vi ddng doi chirng (Hlnh 7). DI 
kifm ehiing nhan djnh nay, chung tdi di tiln hinh so 
sanh mil dp re ^ua cac ddng bing each do khoing 
each giira 2 re bfn ngoii cimg d 1 cm phia dudi hg! 
vi dfm sd re ben cd ttong khoing cich do dugc ciia 
limg cay liia theo hmh minh hga dudi diy (Hinh 8A). 
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2 ngay 3 ngay 4 ngay 5 ngay 7 ngay 

h 6. Hmh thai re sau thay doi lu- 2 d&n 7 ngay luoi 

O^^^Sf^ bietijaiea— I^^ng bat tio^t 

h 7. Hlnh Ihii bf rd liia d cic ddng chuyfin gen khic nhau (7 ngiy tuli). 
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(Tl) 
Test khing sinh (t} If 3:1) 
Northern 
Southern 

Chuyin gen tMng qua 

(T2) 
Test khing sinh (tS> 19 100%) 
Kilu hinh 

Phan tich, chpn I9C, danh gia cay chuyin gen I Thilt k l vector chuyin gen I 

Hlnh 5. Thd khi ning niy mSm cOa hgt liia chuyin gen trfin mdl Inr^ng c6 khing sinh Hygromycin. 

Bing 2. Cic ddng Ida chuyfin gen sifiu bilu hifn vfi bit hogt gen OsMADS26. 

Chu giii 

WT1 

PCO-294.2 

PDO-290.5 

PCB-7.2 
PC8-51.1 

PD8.1-97.2 
PD8.1-98.3 

PD8.2-115.6 
P08.2-121.1 

£)6i chirng khdng chuyfin gen 

Dfl chirng chuyin vdi vector rfing PC5300.OE dugc diing dfi giy sifiu bilu hifin aen 
OsiyiADS26 

€)li chirng chuyin vdi vector rdng pANDA dugc diing df gfiy silencing gen Os(iflADS26 

Ddng sifiu bilu hifin gen OslVIADS26 

Ddng bfit hogt gen OsMADS26 dugc chuyfn vdi pANDA chira GST8.1 

Dtmq bll hogt gen OsMADS26 dirtp-c chuyfin vdn (rtNDA chi>a GST8.2 

Chgn Ipc, phSn tich, dinh gii die cSy Iiia chuyin gen ndng ban vi mit linh djnh hudng. 

Chpn Ipc c&y chiiyin gen sieu bieu hifn vd bit hogt 
gen nghien cihi 0 muc dp kieu hinh 

Sy ting trudng vf chifiu dii eiia re chinh: dugc 
dinh dau hang ngiy sau 2 ngay cay (Hinh 6). 

Kfit qui cho thay (Hinh 6,7) ddng sifu bilu hifn 
gen cd bp re hpp vi day, rfi phy in mgc siu xuong 
phia dudi, cdn ddi vdi ddng bit hogt gen re mpc 

Mdl d|c diem niia cd thf nhgn ra li mgt df re 
bfin ciia cae^ddng sieu bifu hifn diy hon so vdi cic 
dong gay bat boat vi ddng dli chdng (Hinh 7). Df 
kifim chung nt^n djnh nay, chiing tdi di tiln hinh so 
sanh mat dg rfi giCta cac ddng bing cich do khoang 
cich gida 2 rfi bfin ngoai cdng d 1 cm phia dudi hgt 
va dfim sd re ben cd ttong khoang cich do dugc ciia 
hing cay lua theo hinh minh hga dudi diy (Hinh 8A). 
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2 ngay 2 ngay 4 ngay 5 ngay 7 ngay 

Hlnh 6. Hmh thai vh sau Ihay doi lu' 2 d§n 7 ngay tuoi 

Deng sieu^ghien D6ng bat ho^t 

Hlnh 7. Hlnh thil bf rfi lOa d cfic ddng chuyin gen khic nhau (7 ngiy tajfi). 



Khdng Ngan Giang et ai 

So s.mli ni.it flo I e h en i i iu. i c.ic (long sieu bieu hien v, i (j.iy li.it lio.it 
.jeii OsMADS26 

Hinh 8. So sanh mat do r̂  cua 
cac dong lua chuyen gen 

® 

-
1 

I 
1 I -v 

Dong sieu bieu hien 

Hlnh 9. So sanh tinh huong trpng lu'c cua 
cac dong lua chuyen gen 

Mat dg re dugc tinh bing ty If giiia so re dim 
dugc vi khoing cich giiia 2 rfi bfin ngoii cung. Kfit 
qua dugc trinh bay trong hinh 8B. 

Mgt dp rfi bfin eiia cic ddng sifiu bifu hifin gen 
OsMADS26 d cay liia con 7 ngiy tudi dat td 6 - 7 
re/cm, cao han so vdi cay ddi chiing khdng chuyfin 
gen (3,5 - 4 rfi/cm) trong khi mat dp rfi d cic ddng 
giy bit hoat gen thap hon so vdi ciy dli chiing. Kit 
qui ban dau nay cho thiy gen OsMADS26 cd thl 
Uiam gia vao viec hinh thanh re bfin ciia cay Ida. 

De nghifin ciru vai trd ciia gen OsMADS26 ttong 
vifc quy dgnh tinh hudng ciia re giim cic ddng sieu 

bilu hifn va ddng gay bat hogt chung ldi di tifn 
hanh lip lai thi nghifm da dugc cdng bd bdi Inukai 
vi cfng su (Inukai el ai, 2005).Chiing tdi di tiln 
hanh do cae gdc dugc hinh thinh sau 24 h giiia rl 
chinh va dinh sinh trudng cua nd Iheo hinh minh hpa 
dudi day (Hinh 9A). Cic gdc do dugc dugc chia lim 
2 loai tu 30 - 60° vi td 61 - 90° (Hinh 9B). 

Kfit qua dugc trinh biy ttong hinh 9B cho thiy 
so cay tao cae gdc tu 60 - 90° nhilu hon d cic ddng 
sifiu bifu hifn gen OsMADS26 so vdi doi chdng va 
ngugc lai thip ban d cic ddng mi gen OsMADS26 
bi gay bat hoat so vdi ddi chdng. Hay ndi cieh khic 
cic ddng liia sifiu bifiu hifn gen OsMADS26 phin 

http://ni.it
http://li.it
http://lio.it


Tgp chi Cdng nghf Sinh hpc 9(2): 195-208.2011 

img mgnh hon vdi sy thay ddi tinh hudng ttong khi 
cic ddng bj bat hoat gen nay dudng nhu "mat" di 
khi ning nay.Kfil qui do vi so sinh chieu cao than 
cua tit ci cac ddng nghifin ciru sieu bieu hifin, bat 
hogt gen OsMADS26 vi ci ddi chirng ttong hai 
dieu kifn nudi ttdng gay ip suat tham ihau va ddi 
chdng (Hinh 10) da chung minh nhan dinh tu quan 
sil cua chung tdi: Chifiu eao than cua cic ddng sifiu 
bilu hifn gen OsMADS26 (2PC8-7.2 vi 2PC8-

51.1) giim di it nhal khi dugc ttong ttong dieu kifin 
giy ap suat tham Ihau so vdi cic ddng ddi chiing va 
gen bi gay bat hogt. Difiu niy cd thfi ly giai ring 
vifc gay sifu bieu hien gen OsMADS26 da tao cho 
cic cay Ida mdt ttang thii sttess thudng true, do dd 
di din den vifc giam ting trudng chifiu cao than 
ngay ca ttong dilu kifin binh thudng so vdi cic cay 
ddi chdng hoac cay bj bat hoai gen dugc ttdng 
ttong cung difiu kifn. 

Chilu cao than cua cSc c3y lua non 7 ngay tu6i 

•V . •^ o."^ „ f c - ^ ^ ^ ^ 

,o-- .o' ^^ .0-- .^- .-- a- r 

•if -y r -r 

Hlnh 10. So sinh chifu cao than cua cSc ddng liia chuyen gen gay sieu bieu hien hoac bat hoai gen OsMADS26 trong difu 
kifn all Chung (MS/2) vSgSy stress ap suat th^mthau (MS/2 + 125 mM Manitol) 
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Hlnh 11. Tfing UvOng chieu cao cay cua cac dong sieu tMeu hien gen 



Khdng Ngin Giang ei ai 

Ddnh gid cdy chuyin gen sieu bieu hien vd bdt hogt 
gen nghiin cuv d muc do kieu hinh 

Chieu cao cdy 

Mic du d giai doan 7 ngay tudi, cie cay liia cua 
ddng sifiu bilu hifin (PCS) cd chilu cao thap hon so 
vdi cic cay ddi ehiing nhung den giai doan trudng 
thinh chifiu cao ciia cic cay nay da dgt duoc ciing 
mdc vdi cac cay ddi ehdng, 90 - 100 cm (Hinh 11). 

Ngugc lai chifiu eao cua cic cay ddng gay bit 
boat gen OsMADS26 (PD8.1 vi PD8.2) ludn thip 
han cic cay ddi chiing khdng nhihig d giai doan ciy 
con mi cdn keo dai cho tdi luc trudng Ihanh, nhal la 

cie ddng 2PD8.1-97.2 va 2PD8.1-98.3, chi dgt 75 cm 
din 82 cm so vdi dli chdng (95 - 100 cm) (Hinh 12). 

So nhdnh 

Ddi vdi cic ddng sifiu bifiu hifn, tuong ty nhu 
chilu cao cay, cac ddng sieu bifu hifn ed sd nhinh 
bing (ddng 2PC8-7.2.3) ho^c it hon (14 nhinh, ddng 
2PC8-51.1) khdng ding kl so vdi dli chung (18-22 
nhinh) (Hinh 13). 

Tuy nhifn cic ddng bit hogt gen ed sd nhinh chi 
bing mgt nua (8-10 nhinh) so vdi dli chdng (20 
nhinh) d mdc sai khic cd y nghTa 5%. (Hinh 14). 

iu cao cay OJacacdor 
OsMADS2SlP081] 

Hinh 12. Ting tnrdng chifiu cao ciy ciia cic ddng gfit bat hogt gen 

Ngdy ra hoa 

Ngay ra hoa la mpt ttong nhiing chi tifiu quan 
trgng ttong vifc chpn tgo gidng lua ttong dieu kifn 
hgn han. Nfu hgn han xay ra trudc thdi ky ra hoa thi 
anh hudng cua nd dfin ning suit khdng dang kfi 
nhung nfu nd \ay ra trong Ihdi ky ra hoa thi nang 
suit cd the bj giim di 50% ho|c hon niia. 

Ngay ra hoa eua cic ddng sieu bifiu hifin gen la 
48 ngay sau khi gieo, chfinh Ifich khdng cd y nghTa 
so vdi ddi chimg (2-3 ngiy) ttong khi cic ddng bit 
hogt ciing gen OsMADS26 ra hoa mufn hon, dac 
bifit Ii 2 ddng 2PD8,l-97 2 vi 2PD8.I-98.3 mupn 
han ddi chiing 9-10 ngay, sai khic cd y nghia muc 
5% (Hinh 15). 

Hinh thai bd ri 

Bp rfi lua ciia cac ddng sifu bifu hifn gen 
OsMADS26 phit ttifin binh thudng so vdi cic ddng 
ddi chiing ttong khi d cac ddng bit hoat gen sy phin 
nhanh vi sd lugng re bfin giim di rat nhifu (Hinh 16). 

Kel qui nghifin cdu, dinh gia ban dau ciia chiing ldi 
vf cac die difim hinh thai cua eac ddng chuyin gen 
sifiu bieu hifn va bat hogt gen OsMADS26 ddng vai 
ttd quan trpng trong cac giai doan sinh trudng vi 
phat trifin cua ciy lua. Trong dd, chiing tdi nhfn thay 
ngiy ra hoa vi su phin nhinh, tgo rfi bfin eiia bp re 
lua suy giim nghifim ttgng d cic ddng ma gen 
OsMADS26 bj gay bit boat. 
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So nhinh cia cic ddng si&u U4u hifn gen OSMADS26 

Tl._38 Tl._45 TL_52 Tl._59 11._66 

Hlnh 13. Sv tang tnfd'ng chidu cao cSy cda cac d6ng bit hoat gen OsMADS26 

S^ nhanh cî a cac ddng gay l>it ho^t gen OsMADS26 
(PDe.1) 
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HMl I f So sanh s6 nhanh tao ttianh cOa ddng bit hoat gen vfiri cay d6i chi>ng 



Khdng Ngan Giang et ai 

A 

• WTl 

• 2PCO-2BA.2 

B2PDO-290 4 

• 2PC8-7 2 

• 2PC8-5-

• 2PDS 1 

• 2PD3 

a2PD8 2-

n 2PD8 2-

Hlnh 15. Thdi gian ra hoa ciia cic ddng lita chuyin gen 

2PCO-294J 2PCa72.3 2WT1 2PDO-193.1 2PD8.1 J722P08,2.121.1 

Hlnh 16. Hinh thil bf r i liia sau thu hgt ctia cic ddng lOa chuyin gen. 

K £ T LUAN 

Da phan lgp dugc yfiu Id phifin ma OsMADS26 
tu mau RNA tich chift tu rf cay Ida, nhan thinh 
cdng cac dogn GST tuang iing vdi gen OsMADS26 
nhim thif I kf vector bat hoat gen. 

Da chuyfin thanh cdng cac vector sifu bifiu hifn 
hogc bit hoat gen vio callus lua (gidng nipponbare) 
thdng qua vi khuin A. lumefacies 

Thu nhgn 2 ddng Ida chuyfin gen sifiu bieu hifn 
gen 9sMADS26 (PC8-7.2; PC851.1); 4 ddng liia 
chuyin gen bit boat gen OsMADS26 (PD8.1-97.2; 
PD8.1-98.3;PD8.2-II5.6;PD8.2-I21.1). 

Tu nhimg kft qui thu dugc trong nghien ciru 
danh gii cay lua sifiu bieu htfn, cung nhu bit hogt 
yeu td phifin ma OsMADS26, chung tdi nhfn thay cd 
mdi lien hf dac bift gida gen niy vdi vdi hhih thii 
bd rl ciy lua nhu inh hudng din mat dp re, linh 
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