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Abstract ; According to the published rice OsCRY2 gene sequence, we designed the related primers to obtain part of the
gene by PCR and constructed an ithpRNA plant expression vector named pSC1301-347-0sCRY2. The OsCRY2 gene

interference fragment was then introduced into rice by Agrobacterium-mediated transformation. The functions of the gene

was preliminarily analyzed by the performance of the transformants. The results indicated that the transgenic plants in

which the expression of OsCRY2 gene was suppressed give rise to both retarded flowering and maturing. Moreover , the

transgenic plants have short panicles and flag leaves, lower seed-set percent with the grain becoming longer while the

other agronomic traits do not change apparently.
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B, A O R AR RN RE Y A TP S R A
PP A R . B B (R SR 4y
SR RA BT MEREY, KR e A = 5L K T
REMIBFSY , AL 2 X, BT E NS R e
RNV IR AT S RA . B H% % HE N
B B h T B R AR ) 5 T AR B 2 Y 2
XUF A FU0 R I, T X BT A ) A A 5 L DT
KA TR SR o S AR R, (X R
A6 R EL DR I 5 0 6 A7 e 18 AR B BERE, K AR
rh 2/ DAETE 3 FRRAE BRI, 430002 Cryptochromel a
( OsCRYla ). ( OsCRY1b ) 5
Cryptochrome2 ( OsCRY2) , 7K 3C il i #4 # OsCRY2
ihpRNA FB AR B ALHEAL, XA OsCRY2 T
By 36 e UK R R 2R T TG, 0125 b 1
OsCRY2 X§ /K RAe ZMARER], itk — 2B IR A T %

Pt 1 Xbal BamHl Clal

Cryptochromelb

FN YA IIREsE 1R
1 ARSTE

1.1 RgEwa

AHIE 5E K # ihpRNA 3 38 800K 19 TR 21K oy
pSC1301 =347 (T - DNA XZ5FaNIE 1 i), AARSE
BB EIF AR —Fh T HEA, Gz F 5%+
439 CaMV35S 5 T — Nos, KA B # #k DHSa i
AR A E PR AR A AT R AR EHAL05 Jastf%
SR AZ AR BB H A G A B H AR A RO 2 a8t A% iy £
fit, Taq W, BRI N DI WE . T, DNA % 2% [if | DNA
Marker 550 [ 52 A4:9) T72 (Ri%E) AIRA W, FUkLiZ
BT £  DNA BERE ISR &5 | Trizol 357 408 H K
MRAEACEHE (L) HIRAF,

Spel Sall Kpnl  Sacl  EcoR1

P

left border 358

intron

T-nos right border

Bl1 ihpRNA TRE#4A (pSC1301-347 ) T-DNA X 4544

Fig. 1

1.2 5%

HARMES RG34 P (LR 1), H
i PL P2 5 H T EARM EE, P3 P4 5 H T 3
FEAR PCR AN, 519038 i A TR (CRi%E) AR
CiRE95
1.3 HEWEFR=E
1.3.1 KAt K & RNA 69423
PEM AN UK FEH A2 RNA

®1 BEHMESSFRINGY

Primers for the vector construction

¥ Trizol 387 144 HH

Table 1

and molecular identification

El7)s 2]l

primer sequence

GIL /BN

primer name

1E[H] forward  5° — ATAGGGTACCTTCACTTCTTCATGCGGTC

S [] reverse > — TCACACTAGTCAGGCAGGCTCCCAGATAT

1EM] forward 57 - CACGTCTAGATTCACTTCTTCATGCGGTC

P1 3
5
5
S reverse 57 — TAACATCGATCAGGCAGGCTCCCAGATAT
5
5
5
5

P2

1E ] forward > — AATTGGAATTTGGTACATTGGTC
S [ reverse > — TTACATGCTTAACGTAATTCAACA

1E[A] forward 57 — TCCACTGACGTAAGGGATGACGC
JZ ] reverse > — GAGGGTCGGATTTGCGAGTTACA

P3

P4

T-DNA structure of ihpRNA engineering vector ( pSC1301-347)

1.3.2 ihpRNA kR X H Ak #ZE I GenBank 1
OsCRY2 mRNA (3¢5} AB103094. 1) 541, pEHUH:
th—PBt 366bp K175 T8 B, H 51 i it
Primer Premier 5 i1 1E S W46 AFSN 514 P1 5 P2,
SELh P15, KFE I & RNA AR, RT-PCR 9
AT IE MG A OsCRY2 F B, %A BE TREER AR 4y
S Spe 1+ Kpn 1T BUEDT, FH T, DNA 3% $EHE4 H r ik
P B OE 10 3 2 T T AR AR Spe 15 Kpn 1 i 2
6], 75 FHH A T 1E M SE R Be R Rl 24k, FH iz ]
AL DHS o, LA P1 54 PCR ik th 4% A+ iy
PHPE s RE . SR 5 LAz [ 0k R 54, P2 S 514,
PCR " 34345 ) 4 A R Bt % B b (] 444 4y
S Xba 1+ Cla 1 XUEEY), FH T, 3% 45 W4 Ot 52 1) v Be
BERET PR AR Xba 15 Cla 147 55 B075 ihpRNA i
VIR A4 N pSC1301 —347 — OsCRY2 . #c)i LA
FIRHAREE AL DHS o, 55 AT 5 B ] Pst 1 + EcoR 1 3L
it D) (DA [R] B X B ) o AR i Bl U0 R B K O
VAL T E R ) R B AR BRI E R, BH
i R — 25 DN P B AR AT S IE B . I R = A
P TR (K% ) AR R SEL,
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P1 P2 5|4 PCR 4514340 94°C il 22 P 2min ( 53
—IRAEER) , 94°C 28 M 30s, 52°C B k 30s,72°C ZE fif
30s, 3R S Wi, AT —ABREE R 94°C A5 30,
56°C 1B K 30s,72°C FEAH 30s, JEFF 32 ¥k, PCR ¥4
BN R I FEL Uk 5 ) DNA SR [R5 5 el iie 4ifk
1.4 ALIEFSEEEWL

FEIRBAR G B UE TE A I, TR Rl e AL A AT
W EHAL05, UL P1 5| ¥y, X% A+ 5o B i 47 16 7%
PCR, it BH M se . 175 35 SR WA H AR I Fh 1 iR
PER AL @ RAT A Sk AT B A, 41
% m AR e A 5 3 A0 FR 00 07 ik 0 R L SCER
[25],

1.5 HEFNEKHNALLZRS FRI

FEFER Yot B - M R I AL (GUS) K
WMGie H GUS BHPEAERE ™ . BUN Lo A, 59 A
252 ~3mm,5e 4 1 ~ 1. S5Smm AY/NER B9 PCR & T
1~3 F 8RJGHA 10 ~20pl GUS B3, 37°C 1435 2
~12h, [RIBF LA H AR 0 I R Sk BF ) BEAR 4 21 2 Ak 2%
Yot 25 B0 S S A R A R e R

FEHL GUS Yt JHPE MR B B Fr BE K 2 DNA, 1
PCR 3R i — 20 A E B i) T48 v B2 5 2 1F
WAl AKFESE R 2 ELAS I N 25 B 46 1E PS4 A
F B, PCR ARS8 P3 . PA(FR 1), 50 H
TR I ) AU 147 A3

P3 P4 5% PCR [ I 45 AR A, 240k 94°C A2 Pk
2min (55— KGR ), 94°C 28 1 30s, 52°C iH k 30s,
72°C 4EAH 1min,35 WAGH,

1.6 #HERFRHNER

W R IR A AR TRE T, 3B K
PR B 48 PR AT TNE K 5 RF Bjia . T, AR
25 GUS 5 PCR 4360 00 347 522 44 (A A AR o 2t s
FBRRICR , N —ACFP bk R AT S AR, XA
HEAT GUS Kl 5 1 1 BH PR AR , AR USSR I PR A7 A
o T, A% GUS A x5 5 FHME AN F-43 55 A Ak 22 B A
Wi R, MAIG IR SR T R TR M
PR 5347 .

1.7 #EFE#EK OsCRY2 EERIEKIEKN

SRR E B RT-PCR LK I #% 3L AL #R OsCRY2
PRI, PRI I PR K R Boxt BEH AR B 7K gl B
A RNA, 1% S BEWEBE S FL UK RS S0 e e B T
AT B AT, B HRIUY RNA 355 5% (M - MLV
RTase ¢cDNA Synthesis Kit) & ¢cDNA , I i K5 %5 406
JEREH (NANODROP 2000C , Thermo ) %% 5 K F 5
X HERE S cDNA MR FE PR — 3, L cDNA SHHAR,

Actin JWNZ: ,RT-PCR § $E K OsCRY2 Fik/KF-, T3
] 0sCRY2 Y Actin RT-PCR H Bt K/ K 750bp /2
Ao HARIT BT SCHk[ 26

RT-PCR BT 514«

OsCRY2 3E[H 2R ;57 -gaactiggatacctgaactag-3" Fl; 5'-
2 H:o5-
gatgcctatgttggtgatgag-3' 1 5'-cttectgatatccacatcacac-3 ',

RT-PCR 25 £ 1447 94°C L4k 5 min (55— W TE
1) ,94°C 725 M 30s,58°C 1B k 30s,72°C #EfH 1. Smin,
16 30
1.8 HEFREHRKZSHEREE

LR AR, 2010 AR 2T 4N 7 TR AURE
T, ARG SRR SN X, /N X 2m? , 38 B
T H AR X IR BRATHLE O 22em, EREH
J1 1) (e OB T C A BRI AE 5 A I, s /)
IXEEHLIBURE 5 8k, 20 0 32 28w RS SR8 13
A EVARBEAT I, TT A LLEEAS /N X 80% LA E 11
FIARE AL bR, 22 & W1 T £ 30d 4 il it
fi.
1.9 HiE4E

R EVEREAE T SAS B HEAT P 80w 25 57
FIET

cttagtigagtacaccttcac-3";  Actin

2 4
2.1 HWEBRRBE/ PCR ¥ &

PIZK RGN Fr s RNA SR, P1 514, PCR 93
OsCRY2 4 AZRAK Spel 5 Kpnl FEFEA 51 IE [A146 A
J B2, PCR =W 2B e W B e LUK , 7F 300bp 5 400bp
ZIE B E A 257 (181 2) , 5T (366bp ) KN4,
SRIG LA T 1E 0] i BEW 204 ( rp [l 144 ) S iia , DA
P2 5141, PCR ¥ BAARAF R my 4 A9 R 7 B

1 2 3 M

400 bp

K2 JEIN B RT-PCR 974
Fig.2 RT-PCR product of the gene fragment
1 ~3: A B PCR 7#); M:DNA marker 100
1 ~3:PCR product of target gene fragment; M: DNA marker 100

2.2 RIEBUEMDSFEE
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P ARFE AL KA 5 AR5 1Y 2 AT REdEAT T X
B (Pst 1+ EcoR 1) %652, Wil H W A BE R/ K
2230bp (ALHE IE I 8] A4 AR BORn T2 4R A% 0 7
B, LA ) 28 A Sk ek BEOR XURE BT H R B2
1900bp,, HL KA E5 5B, 2 A~ FERES47E 2000bp LA
R EAH R RN B R B, X BETE 2000bp F5 R 7 Y
MG H B R B, Y 5 U — 3 (K 3) . Xk
IR B AR AT B 43 0 AT T, 255 5 NCBI 2
A —8, BEY)%E 50745 RIEl, B m 55
R B E T TR L,

FIR M DGR AN 4 FTR
2.3 HERFEEKRM PCR &l

LIP3 P4 5|4, KSR T, AR IE 5 1) 4
AJFHIHAT PCR %7€ 25K 5 fos . AR TR 4K
RFREFH 5175 S AT R B 751, wi
2 Ml AR BE PCR 729 B9 KN 31k 499bp (I 1) 4
A) 5 565bp (IR ) o JIT AT Bl 4 5k PRI AR ik 24 2R
IR A EER  FSE PR T R 2 2 N6 A R/ B A7

T-border 358

OsCRY2 intron

| 2 3

M1 M2

2000 bp
1500 bp

I Svi = NE e ol
Fig.3 Molecular check of expression vectors
1,2 PSR BAREE I 5 3 Pk (X IR) B U174 ;
M1 :DNA marker 100; M2 :DNA marker 2000
1,2 :restriction enzyme products of two expression vectors;
3 :restriction enzyme products of the intermediate vector ( CK) ;

M1 :DNA marker 100; M2 :DNA marker 2000

OsCRY2 T-nos T-border

L -

pSC1301-347-0sCRY2

K4 RREMZO IS A

Fig.4 The core sequence structure map of the expression vector

M CK1 1 2 3 4 5 6 CK2

500 bp

&5 FEHEKFERED) PCR Al
Fig.5 PCR identification of transgenic plants
M:DNA marker 100; CK1: SR AN 1 ~3: K #iA PCR
F=H); 4 ~ 6 1E AR A PCR F=4); CK2 ; IE 114 A% IR
M:DNA  marker 100; CK1 ;reverse insert control;
1 ~3 :reverse insert PCR products; 4 ~6:forward

insert PCR products; CK2:forward insert control

1E, HoR/NS T — 20, FHARR 514906 Xt iR H A i 1Y
K)ok a5 097, B OsCRY2 W RNA T4k A

B 1B A SRS R IR R 4
2.4 OsCRY2 FRiEKFH N
E R RT-PCR 45K 6 s, 45 RFEM, 5

A 2 3 B 1 2 3

750 bp 750 bp —

Fl6 [ ARHE D 7R BE RIAR R b i ik
Fig.6 Target gene expression in transgenic plants
A:OsCRY2 k7K PG : 1:DNA marker 20005 2 F5HEPIAEAR;3 . X,
B:Actin 35K PR ;5 1:DNA marker 20005 2 5% SEBA MR ; 3. %8
A expression level check for OsCRY2; 1:DNA marker 2000 ;
2. transgenic plant;3 . CK.
B: expression level check for Actin;

1:DNA marker 2000; 2 :transgenic plant; 3; CK
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FERIIKAE OsCRY2 ¥ 3447 Wt 55 T % B H A 0 (]
6A) , IR I [ Actin 47 14 47 14 52 B T BA B 22 5= (1A
6B) , At OsCRY2 R 1) IR FE T 1 R KA v 32 240
il , W] RNA T4k 2] 736 OsCRY2 &K IR H
e
2.5 HEREHRREEREE

N2 W R SL AR AR 7 A 31 H
XTREN R 7 A 14 H #ER 17 K EFHEL 17 X, 2%
S R R L PR AR B ik KOl 320 52em, L X R
(47.07cm) 45525 15em, UM IR 69% , 2 5%
= KN 18, 36em, FEXTER (20. 30em) Jili/N2 2em, 22
%E%, ki 7.22mm, b X BR (6. 86mm ) 3 K
0.36mm, WK IHEAN R 5.2% , Rk BE, Hatk
ARG X HEAH H X To B 25 5

3 it

TEAEYI Y, OsCRY2 JE DRI 45 56 J6 I F A6 A 4
B, BOETER OsCRY2 (3 H ) 5 —F CIB1 s HH
HAE R, AT R T R O A OC kY B S 5 AR 2R 4y
B2 UL OsCRY2 WISHRERZ T M, A B 1) #35
AR B2 e A6, 17 EL AT D) 422 52 e Ath 35 D] 7Y
ik, WEITH Cry2 AR (Cry2 THREER) 7E K H
MR HEIRTFAE 26 H RECT WU E 5 R AL B A5 H IR %
FEP A o KGR R BUR BT AR, K B BN W IE E
£ OsCRY2 L U SRR ARBAE K H IR 506 H IR
PR IFAE ) ARG, OsCRY2 63552 B3I 1T
IKFEFF AT [ B R 4R | 5 E R IR I Cry24F H

F2 HEEEKIZERZHERER
Table 2 Main agronomic-trait performances of transgenic plants
. S5 SN EORES , X AN e BAEES
N e empg SR B R g g KR gy SN
MR . flag leaf panicle seed-set . L ratio of grain . growing
. plant height flag leaf . grain length  grain width heading
material (em) length (em) width length percent (mm) (mm) length and u days
cm eng cm ( Cm) ( Cm) ( % ) mm mm Width me ( d)
H A1
R 76.06 £3.25a 47.06 6. 13a 1.50 £0. 12a 20.30 1. 14a 89.5+4.52a 6.86+0.11 b 3.18 +0.11a 2.18 £0.08a 07 -14 128
Nipponbare
FLIRIFEE
LR 71.66 +4.21a 32.52 +2.82b 1.36 £0.05a 18.36 £1.05b 73.38 +5.36b 7.22 +0.19a 3.18 £0.04a 2.28 £0.08a 07 -31 145

transgenic plant

Rl B A R T R A

Note ; Date with the same letter in the same column means no significant difference at 0. 05 level.

Rl HEF M, TIeERKHBSUEHBT, Cn2
3 o TR 1 G G R F AR IR 0T I A i
Cry2 WYERZIDHITFAE , X 5K AR T Cry2 1)
YERItG AR /), L, B AR CRY2 3 X A W) T A6 19
P HLA M P (HAS R AE 0 [ PR s A5 75 St K 22
S, TR — 2R B BopE (o 2 L R A VR ) 11 A ml REAST]

AR FEH 5 35 DR R A 1 8] 4 5% BB R EE D)
25 15em, 25573 0 3, RIATEKFEH OsCRY2 £ A 117
FEA AT R W A K T 55 — FloK R B e 6 2% 3L
I OsCRY1a X/KRESIM K EN I AR LR
IFREE RN, i R RKRE S — R R LR
OsCRY1b Wy L /3 IF MF A £ 4 4> (B4R H i &
OsCRY2 FHIZ , X J2 /K B b o R I 5 A G X
—F 4. Fumiaki Hirose 287 & %} 3 48 2 35 /K 75
CRYla 5 CRY1b M B UK R 5 — 548 =i
WFFTINA KA Oseryl 25 (AT REXT - 5 R g4
HMHIEH , THRIEABITE 0OsCRY2 £ {2t KRG &1
MR IRGNE , PR OsCRY2 X 7Kk A 5638 i F 5 61 i 1y
BN BAEE—EZES

WG SE BT X 0sCRY1a WYBFFEPY | OsCRY1a A5 i

PR R A PR, A58 45 5 B 7R OsCRY2 Xt bk
TG R B 3 EAR R K R RS (R IE (H
XK AR AR i O AN [F] . FESS 5238 J5 1, OsCRY1a
5 0sCRY2 WVE H AT 2250, OsCRY1a 3R 3K 32 2 1) il
G FE KRR | 45 IR 555 IEAH L TG IH i 22 57, e AR
5T OsCRY2 23K 32 B3 (1) 1 Jk PR K A 45 52 2R B
SR T X RE, B OsCRY2 5K R4S SE R R TE N
%], OsCRYla XK FEREA TCHH BAE T, i A o 95 4%
R IR OsCRY2 W] 1 35 f #F K fF B ., S8 T
OsCRY1a 5 OsCRY2 X 7K & 0L 70 (1) 350 7 H1AH 4 — 3K,
YR TR 4 0 52 B4 ] B A R DR K A A AR 34 d
ERR, MR T, R WS AR F L S5 bk
o ZE IR R SRR R IR

SEIRRH, OsCRY2 (W)~ T fE = B R IUAE £ it
IKFEFFAE e EFE 5 S A fiE kK R 25 5 S A il 4%

RIAEK
S 3K
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