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TOM TAT

G the vt c6 hoa, bo yéu té phién ma MADS-box dugc t5 chic thanh 11 shém. Phan tich di truy
cho thdy ring hhu hét cac gen thuge ho MADS-box déu tham gia vio kiém sodt chc qué trinh phat tridn khéc
nbau nhu théi gian ra hoa, sir phét trién ciia hoa vA co quan sinh sén, sy phét trién cta qua va hién fuoug ryng
hoa. Trong b béo nay. ching (3i nghién ciru chirc nang ciia gen OsMADS26 & liza. Gen OsMADS26 cb nguon
gbc phét sinh loi rat ghn vdi gen AGAMOUS-LIKE!2 (AGL12) & Arabidopsis thaliana, AGLI2 kiém soft
hoat dgng cia mé phin sinh 1€ va thai gian ra hoa Bé nghién ciru chirc nang cua gen OsMADS26, ching 16i da
130 ra chc dong lda chuyén gen siéu bicu hién hogc gdy bét bogt gen OsMADS26 va dénh gi4 kidu hiah cia cic
dong lia chuyén gen nay. Sy phét trién cba by ré va tinh hudng trong lyc cia cic dang hia bat hogt gen
OsMADS26 giam déng ké, ngodi ra chidu cao cy, sb nbénh cita cic dong nay cling bj gism v thdi gian ra hoa
mudn hon so v8i chc dong lia déi chimg. O céc dong siéu biéu hi¢n OsMAD26, ngoai i tinh huéng rong lyc
cua bd ré phat trién manh hon, chc qua trinh sinh trwong v phét trién didn ra tuong ddng véi cac dong déi
chimg. Tir nhimg két qua thu duge cho thdy OsMADS26 tham gia vio kiém soat qua trinh phat trién ciia ré va
thén ndi chung vit sy ra hoa & cdy Iia. Didu ndy cho thay, OsMADS26 & W, cling nhu AGLI2 & Arabidopsis
thaliana cb lién quan dén kiém sodt mdt s con dutmg phét trién cua thwe vit. Céc dong dot bién sidu biéu hign
hoiic lam mét chirc nang cia OsMADS26 st tiép tuc duge nghién ciru dé xac dinh chinh xée chirc ning & mire

49 phin tir cita yéu 16 phién ma OsMADS26.

Tir khda: Bdt hoat gen, bg ré liia, OsMADS26, siéu biéu hign, yéu 16 phién ma

DAT VAN BE

Cédy lta (Oryza sativa L.) 1a mjt trong ba céy
luong thyc quan trong nhét, do 46 cly lia da va dang
duge nhidu nha nghién ciru quan tam. DG véi cic
nude dang phit trién, han hén va sy suy thods cht
lugng dét daj da va dang anh hudng nghiém trong i
san lugng cdy tréng trong dd c6 cay Ita, do vay vig
nghién ciru tgo ra céc gidng loa chiu han tét vi on
dinh van I3 bién phép t6i wu trong tinh hinh hign nay.

Vige xdc dinh nhimg gen chia khéa tham gia vio
qué trinh phén nhénh bj ré & cly lba ¢6 thé cho phép
sir dyng céce chi thj phan nr vdo vige chen loc nhimg
tinh trang cdu tric bd ré lia phi hop voi kha nang
chju han coa lia.

Cic yéu t6 phién ma l1a nhimg protein cé kha
ning bam vao cdc doan trinh tyr dic thi trén DNA va
do vy tham gia vio viéc diéu khién phién ma gen
(Gene transcription). Céc yéu 15 phién ma cing da
duge chimg minh c6 lgi trong viéc cai thign kha

nang khang stress & céc ciy chuyén gen thdng qua
vigc didu khidn bidu hién ciia cc gen dich khing
stress (Shinozaki ef al., 2003; Yamaguchi-Shinozaki,
Shinozaki, 2005).

San phim cua cic gen cam img voi stress & lia
ciing dugc phan lam 2 nhom protein hoat déng va
protein didu khién (Rabbani er al., 2003). Phéan tich
va so sdnh cac gen cam \mg v&i stress & Arabidopsis
véi cic gen cam img vdi stress & lia cho thdy su
tuong dong dang ké trong cic phan (mg véi stress
giira 2 hé gen & mirc 43 phan tir. Trong sb 73 gen
cam (mg vdi stress duge xac dinh o thue vét, 51 gen
da duge tim thly & Arabidopsis véi chirc niing tuong
tv. Nhimg két qua nay khing djnh ring lia va
Arabidopsis c6 chung mjt sd lugng 16n cic gen cam
img véi stress mic di 2 lodi nay tién hos riéng ré
hon | tri¢u nAm trudc ddy.

Ho gen MADS-box ma héa cho cic yéu 16 phién
mi ¢6 viing bdo thi gin véi DNA duoc goi la MADS-
box. Nhimg gen ndy cé miit trong céc sinh vit séng va
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c6 chirc ning ; rit da dang. Cic gen MADS-box trong
thyc vt c6 thé duge chia thanh hai nhém dyra vao tién
hoa: dang 1 va dang Il (Alvarez-Buylla er al., 2000;

Becker. Theissen, 2003). C6 khoéng 100 gen &
Arabidopsis va 70 gen o la (Oryza sativa) thujc
nhom MADS-box da duge dy dodn chirc nang (Nam
el al, 2004). Khoang 40 gen MADS-box dang Il
trong Arabidopsis va hia da dugc xac dinh (Kofuji er
al., 2003; Parenicova es al., 2003: Lee er al., 2003;
2008) va dugc chia thanh 11 nhém (Becker, Theissen,
2003; Lee er al., 2003. Arora ef al., 2007). Becker va
Theissen (2003) d4 nhin dinh ring nhém gen AGL12
khai ngudn tir 300 wigu nim treée, trude khi cé sy
phan chia thinh cay hat win va ciy hat kin. O
Arabidopsis, qua phin tich Northern blot, duy nhat
gen MADS—box thugc nhém AGLI2 c6 biéu hi¢n dic
hi¢u & ré (Rounsley er al., 1995). Gén déy, khi phin
lich siéu biéu hién cua AGL12 lmng dich té bdo cua
Catharanthus roseus, Montiel va dong tac gid (2004)
da chi ra riing gen ndy gitip cho qué trinh gin két cic
té bio thinh dang khé. (¢ bao. Khi phn tich bing
phuong phap Jam mit chirc pang gen, AGLI2 da duqc
lam ri& 12 dicu hoa qua trinh phén chia 1é bdo mé phan
sinh ré va ra hoa (Tapia-Lopez ef al., 2008). 0 cdy lua,
gen OsMADSZé biéu hién khong chi trong ré méa con
& ch01 va nhanh (Shinozuka er al., 1999) Pelucchi va
dong thc gia (2002) ciing nhén thiy la OsMADS26
biu hién manh & la va cym hoa, Arora ya dong tac
gia (2007) 42 chi ra sy biéu hién cia gen nay trong
canh nhénh va hat. Tir cAc két qua ndy cé thé dy doan
chirc niing da dang cua gen nay trong cic o quan ciia
cﬂy lda. Gén diy. Lee va dbng tic gid (2008) da cong
bo thém vai trd cua nhém gen MADS-box - SVP cia
lua trong phan img lai sy 130 héa.

Trong bai bao nay. chung t6i thlén clry, danh
gié cdy lha siéu biéu hién vér yeu % phién ma
OsMAD526 déng thai ciing tién hanh géy bé( hoat
yéu 16 phién ma nay dé thiy rd vai tro chirc ning cia
gen OsMADS26 anh huong (6i kjéu hinh cay lua va
dac biét 1a hinh théi bd ré. yéu 16 co ban quyét djnh
dén kha ning chju han cia cy lua.

VAT LIEU VA PHUONG PHAP
Vit ligu

Vit li¢u dugc sit dung cho cdc thi nghiém vé tao
callus, 141 sinh oay Iua va chuyén gen cay laa Oryza
sativa ssp japonica gmng Nipponbare dugc cung cap
béi trung 1im quoc té nghién cu phél trién nong
nghi¢p (CIRAD), Phap.
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Ching vi khuin Agrobacterium  tumefaciens
EHA105 mang céc vector gy siéu biéu hién va bit
hoat gen OSMADS26 ding cho chuyén gen.

Hoéa chét: Cac thang DNA | kb (Fermentas), cic
enzyme giGi han (BioLabs)

. Vector chuyén gen siéu biéu hién pC5300, giy
bat hoat pANDA.

Bacto pepton, Yeast Extract, NaCl, Agarose,
Sucrose, Glucose, Trypton, KCI, Tris HCI, EDTA,
NaOH, MgS0O,, MgCly, Glycerol, CaCl;, Ethanol, .
nudc k.hu ion. Cac loai khing smh Kanamycm_ .
Rifamycin, C yein, Hyg
va cic héa chit thong dung khac cua céc hang cb uy
tin nhu Fermentas, Invitrogen, Merck, Sigma...

Thidt bj: May PCR System 9700 (Apply
Biosystem, M$), may dién di (BioRad, My), méy soi
DNA, miy vortex, méy ly tam. Céc th nudi chy tgo
catlus, céc dan nudi cdy, may lic ngang én nhigt... va
céc trang thiét bj khéc thugc Phong thi nghiém trong
diém Céng nghé té bao thuc vit, Vién Di truyén -
nong nghi¢p.

Phuong phép

Xdc djnh cic gen ciia cdc yéu 18 phién md c6 lién
quan dén cdu tric va chirc ndng ciia bj ré lia
Viéc tim kiém méi tuong quan gitra céc gen &
lua tuong dong véi cac gen nhu NACI, ANRI,
AGL12, AGL!4, AGL17, AGL19 va AGL2l &
Arab:dopm thaliana da dugc thyc hién bing phin
mém GreenPhyllDB (h (tp;//greenphyl.cines. fr/cgi-
m/greenghyl cgi) do cic nha khoa hoc Phép xdy
dyng nhim xac dinh méi twong quan vé tién hoi
thong qua so sanh céc trinh ty gen giita lia vi
Arabidopsis

Chuyén gen

Gibng lua Nipponbare (japonica) da dugc sit
dyng trong, qué trinh chuyén gen vio callus thong
qua vi khuan 4. tumefaciens dya trén phuong phép
chuyén gen bing Agrobacterium di duoc mé ta boi
Jeon va ddng tic gia (1999) va Lee vi dbng tic gid
(1999).

Chon lpc, dénh gid ciy chuyén gen & mirc dp kiéu
hinh

0 giai doan ciy con: Xac dinh ting trudng chleu
dai ré chinh trong 7 ngay déu tién sau khi niy mam
nen méi truémg MS/2 thach. So sanh d¢ dai, d ddy.
56 lugng ré phy, d¢ #n siu, tinh hudmg trong lye cia
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cic cdy chuyén gen siéu biéu hign va cdy bét hoat
véi cy déi chimg,

O giai doan ciy trudng thanh: Xéc dinh sy sinh
truéng, phét trién va ra hoa.

Giai dogn sinh truémg: Bém sb nhanh, do chidu
cao cdy. Mét d do: 1 lin/tudn.

Giai doan ra hoa va bgt chin: Theo ddi ngay ra
hoa: ngt\y béng ddu tién xuét hign, quan st hinh thai
b ré sau khi thu hoach hat lia.

Cac 56 ligu thy thip dugc duge xir 1y bing phén
mém ANOVA.

Chon lpc, dénh gid cy chuyén gen & mirc dj sinh i3

Céc dong laa chuyén gen gy siéu bidu hién
hofic bt hoat gen OSMADS26 u%ng trong diéu kién
ghy ép suit thim thiu nhan tao (MS2+125 mM

Manitol) va trong dléu kién dbi chimg (MS/2) va
dugc danh gia mét sb chi tiéu sinh ly.

KET QUA VA THAO LUAN

Xdce djnh cdc gen ciia cAe yéu td phien ma c6 lién
quan dén clu tric va chire niing ciia b ré lia

Viée tim kiém mdi twong quan gitra cc gen &
loa twong dong véi cac gen nhu NACI, ANRI,
AGLI12, AGLI4, AGLI7. AGLI9 vd AGL21 K/
Arabidopsis thaliana di dugc thyc hién bing phin
mém GreenPhylIDB  (hup://greenphyl.cines. fricgi-

in/greenphyl.cgi) do cic nha khoa hoc Phap xdy
d\mg nhim xac dinh méi fwong quan vé tién hod
théng qua so sinh cc trinh ty gen gitra lta va
Arabidopsis.

_ Két qué bang 1 va hinh | cho ta thy d¢ twong
dong cao gira AGL12 & Arabidopsis véi gen
MAD26 & lia (OsMADS26 - 0s08g02070.1).

Theo Tapia-Lopez vi déng tic gia (2008), khi
nghién ciru cay dét bién gen AGLI2 & Arabidopsis.
nhén l.hay gen nay c6 chirc ning lrong diéu hoa phin
chia 1 bio ¢ dinh sinh truéng & chinh, Déng théi
khi nghién ciu promoter cua gen AGLI2 bing
phuong phép gén promoter véi gen chi thi GUS tic
gin ciing nhan thiy gen chi thi biéu hién trong md
phloem dudi kich thich cia auxin. Diéu ndy giGp
ching 161 du doén chic ning ciia gen tuong dong
AGLI2 o lua la gen OsMADS26. Béng céc phuong
phap gay siéu biéu hién, bat hoat gen OsMADS26 va
phén dch céc cdy chuyén gen s& gitip ching 15i hiéu
16 hon vé chirc nang cia OsSMADS26 trong cdy lua.

Chuyén gen

Cic vector siéu biéu hign va bit hogt gen dugc
chuyén vio callus lia thong qua vi khudn 4.
tumefaciens.

Hat lia Nipponbare dugc khir tring va cdy khoing
10 hat 1én dia mi trudmg NB vi dugc nudi cy trong
dleu kién khéng chidu sang, 28°C trong | thoi gian 3
tuin. Két qua hinh thinh callus dugc thé hi¢n trong
hinh 2.

Bing 1. Két qua xac dinh céc gen ¢ l0a lwang ddng voi AGL12 (At1g71692.1).

UniProt Alias o n s D
0508902070 1 0Q0,8G8 MAD26 96 100 19 0.42103
12910520 1 Q2awW55 MAD33 81 100 a4 044001
ORYZA 05129105201 _ORYZA
27

& ORYZA OsD8g02070.1_ORYZA

B ARATH AN 9716921 _ARATH

Hinh 1. So 4 méi twong ddng gira gen AGL12 (A11g71692.1) va OSMADS26 (0508902070.1).
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S k7 Jm /6

ponbare 1ao val liéu cho chuyén gen tNng qua vi khudn A {umefaciens A Hal lia
rén mé trudng tao callus NB bd sung 2.5 mgil 2.4 D, B.C. Callus hinh thanh tr phdi sau
NB. D Callus duoc cay chuyén sang mdi truong NB mor, sau 2 tuan. nhang callus nay

duoC su

Hlnhl&mmdcmllmsmma&QnuddyvmmkhuénA twmefacens. A. Chon loc callus trén méi tnrdmg chon i

(R2S) ehra B, C. Callus ph8i héa sau khodng 1 tudin nudi cly trén mdi tredma chon
ioc,DC‘IIusmmmmﬂdylruchéplrénmoim‘gmngquanhalmme

Cic callus dupe 1po thanh sé dum: st dung lam  véi dich w khuin A4
nguyén li¢u cho chuyén gen thong qun vi khuan A.
tumefaciens ¢6 mang veclor siéu biéu hi¢n hodc bnl
hoat gen. Callus lia dugc tién hanh dong nuét ciy

. tumefaciens c6 bb sung
Acetosyringone (100uM) la chét din dy vi khuan
A. tumefaciens wrong thai gian 15 phut sau 46
dugc thim khd bing gidy tham da khir tring VA
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nubi cay trén mdi trudng ddng nudi cy dic (R2)
6 bd sung Acetosyringone (100pM), véi mat 4§
10 callus/d‘a (Hinh 3). Cac hép long nay duge dat
trong ditu kién bong 1di, nhiét dp 25°C tmng 3
ngx\y Sau 3 ngdy, céc callus khoe va sach, dugc cdy
chuyén sang mbi trudng chon loc (RZS) v6i clng
mit dj nhu trén (10 callus/dia), c6 bd sung khing
sinh cefotaxim v& vancomycin nhim diét vi khuan 4.
fumefaciens cdn sot lai va hygromycin dé chon loc
céc callus da chuycn duge vector vio. Cic hop 1ong
dugc dal trong diéu kién chxeu sdng, nhiét d¢ 28°C
tir 2-3 tun. Sau khoang ! tulin nhimg callus da mang
gen quan tdm, phén img (6t v6i mbi trudmg nuéi ciy
s& phdi héa (Hinh 3). Nhﬁng callus con méi duge !ao
lhénh tir callus me ban dAu s& duge tich ra va cay
llep xic tryc tiép v6i méi truong xung quanh callus
me (Hlnh 3) va gir nhu vay lrong cling didu kién
nuéi cay nhur trén thém 1 - 2 tuln nita,

Khi cde callus méi dat dén kich (huéc 2 - 3 mm
vé dudmg kinh (Hinh 4A) s& dugc cdy chuyén sang
i trudmg tién t4i sinh da dugc t8i wu 12 mdi trudmg
RNB (trén nén mdi trudmg NB) cé bd sung cic
hormone sinh truéng ABA (5mg/L), BAP (2 mg/L),
NAA (I mg/L) va nuéi cay trong cing diéu kign unh
sing nhu trén trong 3 tin (Hinh 4B). Sau 3 tuin,
nhimg cdy Jua con dugc ta1 sinh tir céc caflus (Hinh

Hinh 4. Tai sinh va nhan cac dong lua chuyén gen. A £, T,
Cac callus khang khang sinh nudi ciy & 28°C trong 8 T
ngay . B Callus (7 cynV/ dia) trén mor lrdng L sinh,
nudt & 28°C trong 2 ngay . C Cac callus tar sinh &
dibu kien 28°C sau 2 ngay tiép theo . D Cay tar sinh
trong 6ng nghiém sau 20 ngay & diéu kién 28°C

4C) s& dugc chuyén sang méi trudmg ra 1€ trén nén
méi truémg MS bé sung thém 50g/L saccharose chira
trong cic ong nghigm nhim tao cho cac ciy con phal
men bé ré hoan chinh (Hinh 4D). Sau 4 tuin nudi
chy, céc cdy con hoan chinh duoc chuyén ra chy
trong diéu kién nha ludi.

Cic hat laa cia dong ciy chuyén gen va bét hoat
sau khi thu hoach dugc tién hanh nuéi cdy trén mdi
truong MS/2 ¢6 bd sung khang sinh chon lpc 12
hygromyecin (50 mg/L). Trén hinh 5, cac hat lda c6
kba ning nay mAm tét trén mé1 trudmg co b6 sung
khéng sinh chon loc bidu hién sy c6 mat cta gen
khéng khang sinh hygromycin trong cdy chuyén gen,

Céc dong lia chuyén gen siéu biéu hién va bat
hoat gen dugc chon loc trén méi trudng c6 bd
sung khang sinh chon loc, Quy trinh chuyén gen
va chon loc cdy laa chuyén gen duge md ta nhu
trong hinh 5.

Dya vao céc phucmg phép chon loc trén md1
truémg khang sinh, két qua Southern blot, Northern
blot, chung 151 da xac d|n.h dugc 9 dong laa chuyén
gen siéu biéu hién, bt hoat gen OsMADS26 va
chuyén gen dbi chimg (Bing 2) phuc vu cho danh
gié ciy chuyén gen & mirc d§ kiéu hinh.
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San phim 1l ‘ || Vaitré cua OsMADS26
PCR r ?0 e | trong sur phat trién bg
T0) !
re lua ?
-~ | Northern Il i
Bién nap vao | Southern | \‘ [
vactor chuyén gen - ‘
L
Test khang sinh (ty 16 3 1) ‘
Northern . N
| Southern T2) |
- Test khang sinh () 16 100%)
| Kibu hinh

Chuyen gen thong qua |

A tumefactens
Thiét ké vector chuyen gen Phan tich, chon loc, danh gia cay chuyén gen |
Hinh 5. Thir kha nang nay mam cua hat lua chuyén gen trén mor lnrong ¢é khang sinh Hygromycin

Bdng 2. Cac dong lua chuyén gen siéu bidu hign va bét hoat gen OsMADS26

Tén déng Cha gial

WwT1 DI chirng khdng chuyén gen

PCO-294.2 D4 chimg chuydn véi vector réng PC5300.OE duge ding a8 gAy sléu bidu hidn gen
OsMADS28

PDO-290.5 DI chirng chuybn vén vector rdng pANDA dugc dung aé gl silencing gen OsMADS26

PCB-7.2 Dong sidu bidu hign gen OsMADS26

PC8-51.1

PD8.1:97.2 Dong bt hoat gen OSMADS26 dugc chuyén véi pANDA chira GST8.1

PDB.1-88.3

PD8.2-115.8 Dong bat hoat gen OsMADS26 dugc chuydn véi pANDA chira GST8.2

PD8.2-121.1

Chqgn K, phin tich, dénh gid céc cly lda chuyén gen
Chon lpc cdy chuyén gen siéu biéu hign va bt hogt
gen nghién ciru & mire dj kieu hinh

Sy ting trutmg vé chiéu dai cva ré chinh: dugc

dénh dau hing ngay sau 2 ngay cdy (Hinh 6).

Két qua cho thay (Hinh 6, 7) dong siéu bicu hién
gen ¢b bo ¢ hep va day, ré phu &n moc séu xu6ng
phia ducr. con ddr véi déng bét hoat gen & moc
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ndng hom v mit tinh dinh huéng.

Mat dic diém niva c6 thé nhin ra A mit d§ i
bén cua cic, dong siéu biéu hlgn déy hon so véi cic
dong gy bhL hoat va dong ddi chimg (Hinh 7). pé
kiém chimg nhan dinh nay, chung 16i da tsén hanh so
sanh mat 4§ re gilra cic dong bang cich do khodng
cich ) 2 m bén ngodi cing & | cm phia duéi hat
va dém sb ré bén co trong khoang céch do dugc cia
timg cdy lia theo hinh minh hga duéi ddy (Hinh 8A).
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2ngay 3ngay  4ngay 5ngay 7 ngay

Hinh 6. Hinh thai ré sau thay déi (i 2 dén 7 ngay tudi

wTi ra HE RN
Dwgu biéu.j@'_ ~ Dongbat hoat
Hinh 7. Hinh théi bd r8 lua & cac ddng chuyén gen khic nhau (7 ngdy tudi). o
-
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10y
Northem
Southern

Val tro cus OsMADS26
trong sy phist telén by

ré loa ?

m)

Test khang sinh (ty 16 3:1)
Northe!
Southern

m

a2
Test khang sinh (ty 1§ 100%)
du hinh

Chuydn gen thong qua
A. tumedaciens

Thiét ké vector chuyén gen

Phan tich, chen Igc, danh gla cdy chuyén gen ‘

Hinh 5. Thir kha naing ndy mim ciia hal lia chuyén gen trén mdi Inrdng c6 khang sinh Hygromycin.

Béng 2. Céc dong Iua chuyén gen sidu bidu hién va bit hoat gen OsMADS26,

Tén dong Chu gidl

WT1t D1 chirng khdng chuyén gen

PCO-294.2 Db chirng chuyén v vector réng PC5300.0€ dugc ding a4 gay siéu bidu hign gen
OsMADS26

PDO-290.5 D4 chirng chuyén véi vector ing pPANDA dugrc duing 84 gay silencing gen OsMADS26

PCB-7.2 Dong sidu bidu hidn gen OSMADS26

PC8-51.1

PD8.1-97.2 Déng bt hoat gen OSMADS26 dugc chuyén véi pANDA chira GST8.1

PD8.1-98.3

PD8.2-115.6 Dong bit hoal gen OSMADS26 duoc chuydn véi PANDA chira GST8.2

PDB.2-121.1

Chon lgc, phéin tich, dénh gié cic chy Nia chuyén gen
Chon lpc cly chuyén gen siéu biéu hign va bt hoat
gen nghién ciru & mire dp kiéu hinh
Sy ting truémg vé chiéu dai cia ré chinb: dugc
dinh dau hing ngay sau 2 ngdy ciy (Hinh 6).
Két qua cho thy (Hinh 6, 7) déng siéu biéu hign
gen ¢6 by r& hep va diy, ré phy an moc sdu xuéng
phia dudi. con déi voi dong bat hogt gen ré moc
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néng hon va mat tinh dinh huéng.

Mot d3c diém nira ¢6 thé nhin ra la mat 49 &
bén cua cic dong siéu biéu hign diy hom so véi cic
dong gdy bit hoat va dong déi chimg (Hinh 7). bé
kiém chimg nhén dinh oay, ching t6i da tién hanh so
sanh mét 43 ré gitva cic dong bang chch do khoing
céch gilra 2 ré bén ngoai cung & 1 cm phia dudi hat
va dém 58 ré bén c6 trong khoing cich do duge cia
timg ciy laa theo hinh minh hoa duéi day (Hinh 8A).
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2ngay 3ngay  4ngay 5 ngay 7 ngay

Hinh 6. Hinh thai ré sau thay dor o 2 dén 7 ngay tudi
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2WTI PAL & i g
Dong siuBléhien Déng bAthoat
Hinh 7. Hinh thai by rd lua & cac dong chuyén gen khac nhau (7 ngay m&)
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So sanh mat do re hen giwa cac dong sieu bieu hign va gaybat hogt

gen OsMAD S26

Tt do s hen

Hinh 8. So sanh m
céc dong lua chuyén

So sanh tmh huong cla ré ‘

Hinh 9. So sanh tinh qu trong luc cia
cac dong lua chuyén gen

Mit d$ ré dugc tinh bang ty |¢ gitra sb r€ dém
duqc va khoang cach gilra 2 ré bén ngoai cing. Két
qua dugc trinh bay trong hinh 8B.

Mit d¢ ré bén cia cic dong siéu biéu hign gen
OsMADS26 & cdy lia con 7 ngay téi dat tir 6 - 7
ré/em, cao ho so véi cdy déi chimg khong chuyén
gen (3 5-4 re/cm) trong khi mét d¢ ré & cac dong
gdy bat hoal gen thip hon so vdi cdy doi chimg. Két
qua ban dau nay cho thiy gen OsMADS26 cb thé
tham gia vao viéc hinh thanh ré bén cia cdy lia.

Dé nghién ciru vai o ciia gen OsMADS26 trong
viéc quy dinh tinh hudng cua ré gifra chc dong siéu
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biéu hi¢n va dong gy bit hoat ching 6i da tién
hach 13p far thi nghiém da dugc cbng bé béi Inukal
va cong sur (Ioukai er al., 2005).Ching 16i di uen
hanh do cic goc dwoc hinh thanh sau 24 h gida ré
chinb va dinh sinh truong cta né theo hinh minh hoa
duéi diy (Hinh 9A). Céc goc do duge duge chia lam
2 loai tir 30 - 60° va tir 61 - 90° (Hinh 9B).

Két qua dugc trinh bay Irong hinh 9B cho lhay
56 cay tpo cdc goc tir 60 - 90° nhi¢u hon & céc dong
sién biéu hign gen OsSMADS26 so véi déi chimg va
nguqe lai thap bon & cic déng ma gen OSMADS26
bi gy bit hoat so véi dbi chimg. Hay néi cich khic
cic dong Mia siéu biu hign gen OsMADS26 phin
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img manh hon véi sy thay d6i tinh hudng trong khi
cic dong bj bat hoat gen nay dudng nhu “mét" di
kha mg niy.Két qua do va so sanh chiéu cao thin
cua tht ca cic dong nghién ciru sidu biéu hién, bit
hoat gen OsMADS26 vi ca ddi chimg trong hai
didu kién nudi trong gay Ap sudt thim thiu va dbi
chimg (Hinh 10) da chimg minh nhén dinh nr quan
s4t cua ching t6i: Chiéu cao than ciia cdc ddng siéu
biéu hign gen OsMADS26 (2PC8-7.2 va 2PC8-

10

Chigu cao caylem)

Hinh 10. So sanh chiéu cao than clia cac dong lua cf
kign 88 ching (MS/2) va gy stress ap sudt tham tha

Chidu cao than cua cie cly laa non 7 ngay tudl

51.1) glam di it nhét khi dugc tréng trong diéu kién
gdy 4p suit lbam théu so v(y\ cdc dong 46i chimg va
gen by giy bit hoat. Diéu niy co thé ly giai ring
viéc gdy siéu bidu hién gen OSMADS26 da teo cho
cac cay lila mt trang thai stress thuong tryc, do d6
da dén dén VIec gidm ting trudng chiéu cao than
ngay ca trong didu kién binh thudmg so véi cac cay
doi chimg hoac céiy bj bdt hoat gen dugc trong
trong cling diéu kién.

o Control

m Stess hydnaue

Surtng Uwong chietca aay eua cae dong sieubien hen gan
OsMADS?6
120 00 —_
100 00 ; § I
; ;‘_,/",’—
E | 3 =T T 1
0 =
= =
|

Hinh 11. Téng trrding Chidu Ca0 Cay Cua cac dung Sieu bieu iien gefl



Ddnh gid cdy chuyén gen siéu biéu hi¢n va bit hogr
gen nghién ciu o mire dp kiéu hinh

Chiéu cao cdy

Mic du & giai doan 7 ngdy lum, cc cdy lua cia
dodng siéu biéu hén (PC8) c6 chiéu cao lhﬁp hom so
véi céc cdy déi chimg nhmg dén giai doan truang
thanh chiéu cao cua cdc cly nay da dat duoc cling
mirc véi cac ciy ddi chimg, 90 - 100 cm (High 11).

Nguoe lat chidu cao cia cic ciy dong gdy bat
hoat gen OsMADS26 (PD8.1 v PDB. 2) luén thip
hon céc ciy ddi chimg khong nhimg & giai doan ciy
con ma cdn kéo dii cho 15 lic truong thanh, nhat la

Khéng Ngén Giang er al.

e dong 2PD8.1-97.2 va 2PD8.1-98.3, chi dat 75 cm
dén 82 cm so Vi di chimg (95 - 100 cm) (Hinh 12).

86 nhénh

P6i véi cac dong siéu biéu hién, twong t nhir
chitu cao cay, cic déng siéu biéu hién cé sb ahinh
bing (déng 2PC8-7.2.3) hofic it hon (14 nhénh, déng
2PC8-51.1) khong ding ké so v&i ddi chimg (18 - 22
nhénh) (Hinh 13).

Tuy nhién cic dong bat hoat gen c6 s8 nhénh chi
biing mét nira (8 - 10 nhdnh) so véi ddi chimg (20
nhanh) & mirc sai khic c6 y nghia 5%. (Hinh 14).

‘ St trudng chidu cud o
ost

hcdong sy b3 hoat gen

0,0

€O

Hinh 12. Tang lnrémg chidu cao cAy ciia cAc dong gat bit hoat gen

Ngay ra hoa

Ngay ra hoa |3 mét rong nhimg chi tiéu quan
trong trong viéc chon tao giong lia trong didu ki¢n
han han. Néu han han xay ra mrm: thai ky ra hoa thi
anh huéng ctia né dén nang sudt khong ding ké
nhung néu nd \ay ra frong thai ky ra hoa thi ning
suat ¢6 the bi giam di 50% hofic hom nfra.

Ngay ra hoa cua cic dong siéu biéu hign gen la
48 ngdy sau khi gico. chénh léch khong c6 y nghia
50 véi déi chimg (2 - 3 ngay) trong khi cac dong bit
hoat cung gen OsMADS26 ra hoa muén hon, dic
biét la 2 dong 2PD8.1-97 2 va 2PD8.1-98.3 mujn
hon 461 chimg 9 - 10 ngdy, sai khic ¢6 y nghia mirc
5% (Hinh 15).
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Hinh that b6 ré

Bo ré loa cia céc ddng siéu biéu hién gen
OsMADS26 phét trién binh thudng so véi cic dong
dbt chimg trong khi & céc ddng bit hoat gen sy phn
nhinh v sé luong ré bén giam di rét nhidu (Hinh 16).

Kel qua nghién ciru, danh gia ban diu cua chiing 15i
vé cic dac diém hinh thai cua cic dong chuyén gen
siéu biéu hién va bit hoat gen OsMADS26 déng vai
trd quan trong trong cic giai dozn sinh uudmg va
phdt trién cia cdy lia. Trong dé, chiing t6i nhin lhay
ngay ra hoa va sy phin nhénh, tao ré bén cia by e
loa suy giam nghiém wrong & cic dong méa gen
OsMADS26 bj giy bét hoat.
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s& nhéoh cia cic ddng sibu bibu hidn gen OSMADS26

‘ M s Mz M e

Hinh 13. Sy tAng trrég chidu cao cly cla cac dong bAt hoat gen OSMADS26.

84 nhanh cua cac déng giy bt hoat gen OsMADS26

(PD8.1)
\ L
s 20.00
30,00
l el | —=— 2PDO-193.1

{600 1 ——2PDB.1-972
[ $ & L ox—x 2PD8 1.98.3.

o 2wm
—a—2PDO-193.1
——2PDB.2-1156
—w—2PDB.2-1211

Hinh 14. So sanh 58 nhanh oo thanh ciia dong bét noat gen ven cly dbr chimg.
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Ngayra hoa

Ngay Guec tinh tir khi gleo

2PC0-2942 2PB 723

n P I
P %
o %

awTt
B82PCO-294 2
B2PD0O-290 4
|2PC8-72
®2PC851 1
m2PD8 197 2
W2PD8 1-98 3
o2PD8 21156
azrPD8 21212

2WT1 2PDO0-193.1 2PD8.1.97.22P08.2121.1

Hinh 16. Hinh théi by 8 lua sau thu hat clia cAc dong lba chuyén gen,

KET LUAN

25 phan Igp dugc yeu 16 phlen mi OsMADS26
tir mdu RNA tich chiét tir ré ciy lia, nhan thanh
cong cac doan GST tuong tmg vér gen OsMADS26
nhiim thiét k¢ vector bit hoat gen.

Da chuyén thanh céng cic vector siéu biéu hign
hojic bat hoat gen vao callus lua (gibng nipponbare)
thong qua vi khuan A. rumefacies.
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Thu nhin 2 dong lba chuyéo gen siéu biéu hi¢n
gen OSMADS26 (PC8-7.2; PC851.1); 4 dong lia
chuyén gen bit hoat gen OsMADS26 (PD8.197.2;
PD8.1-98.3; PD8.2-115.6; PD8.2-121.1).

Tir nhimg két qua thu duge trong nghién ciu
danh gla cay lia siéu bidu hién, ciing nhu bét hoat
yeu 16 phién ma OsSMADS26, chiing 15i nhan thiy c6
moi lién h¢ dic bigt gita gen nay véi véi hinh thii
b r& ciy laa nhu anh huong dén mat d r&, tinh





