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INEFZETE PsCd2 ERNREREFTRERDMEZEHEX
RIASTHT

RE%,HE,RAH, BUE, BT, RER, TWW, k£’
(R AR A ARG 5 B BEP 84l 40 T A 92 T 5% b 712100)

ME [ B ) se B/ R AN ML > 2EIE R PsCde2 , 53 BT 1% 5k TR AE 2% 85 T 4 Al /N 22 J5 AN [) I [1) A5 F) 2 38
fito [ 7571 1M PCR Fil RT-PCR AR 52 & PsCdc2 1) cDNA J7 5 FIHE R ALUT 51, 5 JHAE W45 8 2 H AR Bl 43
B2 ik PR s ) 5 0B DR ST 54 S B AR, X B AT R e B BT A AR 5 a T S 5 E
RT-PCR R, LA PsCde2 7 5465 I 391 ) 355 B0 X IR, 3 A7 12 3k DR 7 25 0 B A 25 0 BLAR v A ] i (1] 3 9
RIBFFAE . [ 4528 ] PsCde2 JEPIALFP 81 1< 2279 bp, i 11 ASME T F0 10 A4S P & 5 89 i, IF 5 B 332 2
885 bp, 4ifih 294 N ZHEMR , 7075 33. 14 kDa, FHL RN 6,260 Fiih 8 & PSP ST B SRR AR AL 5, —
A5 R HE XK . PsCde2 He [N 2 5 8 155 /N2 AT 5 T T R I BR BT L 5 K AR 11 45 22 b TR A Cde2 7 B2
FAAL, Herp 5/ 22 AT 5 TR Cde2 SR R Bt , FR A ARRIE X 73. 1% o SEmp 20t B RT-PCR 25 R 3R0], 1k
SR A, 1% AR Z A TR AR/ 22 BRI B 2k P Al s 12 h Rk, A R 1 PR
A 1. 62 % MG 24 - 268 h, HE [N SRR AR BB, b 96 h BN 0k B iR A, U8 B A8 i Y
0.07 5 FEARR M G b, %5 N Sk S A B T R R 3, 70 J2 o Jim 2% 1 B[R] i 1) 6 8 i 2 IR T e = A1 v
Ak B R RS 12 h ik B e (HAUN B AT RIS R Y 0. 34 % A0 5 96 h RIx B RAL, v E
TR ERR R 0. 02 % [ 4598 ] PsCde2 W] AR A I8 4% 2% 55 1 O 240 M RS IR B 2 5 17 4R 20 iy 30 0 A T 22 2
AN B A B AT B, 5 2 85 TR O BURPERE OC o A SCH Rl T /N2 2R B R0 Cde2 SN, O itk — 2D 4R
2545 TR 240 i SR 3R P O AR o S ST R L 1) Cde2 BT B AR 2, DL R S BN /DN 22 2% 45 9 14 T 50 24 59 By i
7 PR A

SCERIA - AN MO ) AR ORI SR 5 A0 i 0 SR TN 25 EAR AR SEISE B PCR

FESES: Q933 XERARIRAD A X E %S :0001-6209 (2010) 02-0174-08

/N2 %85 B ( Puccinia striiformis f. sp. tritici, Cdc2 (cell division cycle 2) J2& H 4 Jitd 43 24 J& 7
Pst) SIS HY/NZE S 85 2 /N A2 AR 7 b — o B B FEDH 2 g A AR 3 5ol 34 kDa INEE H BT, B R
FLOHRWAT S H W SR/ E R g, AN 2SS A A SO s R
XF/INAE 25 W AR e/ 22 R S B E O A ) O A BEFR S oan B ) B P AR MR B 1 ( eyelin-
G FKV T A W AR Y WL /N2 485 dependent kinase 1, CDK1)'™*', CDK 15 cyclin 1y
I 1) By 1 B BRE BE A S WS M S FE M ot E S W, CDK

EETE  HEK 9737 T H (2006CB100203) ; B F TR = H AR ¢ H S IH (107104) s BACR M ™ Ml HoAR R BB % TP 4 5 0 55 F 1 2F
FHRIH 51 TR By 55 E (B07049) s RV w847 ML 3R 35T A 5 U AL R MBI 5K 2 4F AR E T 3R
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HEAL 3 | cyelin S 45 37 2, 1% 5 4 W) i i 0 R 4R
VA (0 26 B 1 FH T LAl 28 1, 95 DNA &2 3619 1 3h A
b, Yo R 1 2 38 B RRS I, B AR
fiff RV BOE B, A% F J2 0 B A RN EE BT SR A, 25 R K
(19 FE JBC I 2 45 2% 1 S 0, AT 5K 3l 40 e R
EAT AT AR B A A BV OR [F 43 GLLGL/S (S Y
CDK, K M #] CDK"", Cde2 J& F 2 & W/ H A M &
O 5%, R B R L) CDKs i iz —"
LB 20 A R 30 R P A ST 46 T Hartwell %5 1 % T —
BRI ede FE RS . 205, AT
5T T ST 24 5 I R 0 20 A R HE O 4 AL
X LE Y 32 AR vh A X U S A i O A 0 AR S
BARR N SR A5 Rk K HE TR YR T Y 40
JR AP S B Cde 40 F 40 Cde2 45 A9, Cde2
5OR A (4 40 i A 0 2B (A 45 A, X GL I E) S A
G2 M%) M ik A e B MR L Ak,
BRERE Cde2 FEHBMFFEF A 2 K2 P S 2k
W W22 % BT IER LTINS EE X
A R, SERE T CDK AL W 3L LN Cdk1, [R] i
AT WA 45 f% CDKIL 8 55 W 5:-B 70 20 i J& 4 &
1 Clbl I CIb2 (3£ 7, WF5E £ W], Clb1 76 40 il
JAMI A EEAEA, 2 GL IE] S I G2 1 E M i
S AT B EE R 5 CIB2 J2 G2/M 5 A8 T JE
TE A CIb2 20 i JE 01 2K 0 0 R AR R
AR OT 3k KT CIb2 2 3K 1 58 28 1 B MR 76 1%
IR B AR AR [9] B B 349 0k 10 55 5 a0F — 25 3E B T 40 e
JEI) I 258 R FEUR 1 Z ) VIR 6 . Castillo-
Lluva 2" BF5 T CdkS JE X, & BLiZ% 3 DA 10 % 728 1k
ANREIE BUAE +7 5 K 98 8Ok 1R s &5 1 B 0 20 1) 7
Wb, R ZFER 2R h B EERE, |
JE T Az AL TR 55 1 v i A G B 5, B T R L
il

AR5 v [ B — A /N S B Cde2 FE [, X%
FEH g A AT T AT, 8 T Ra it
B0 T H RGO R IR POk /& PCR 907
RN Tz N A E AT DL NS A T R
YA R 6 AL A v 4 BlOS R [ B TRD 5 B 3% K
fiE o B HE WL LN 0T fE 2 5 T /42 4545 T 1=
JINAZ 32 v 2 LR B B O 1 Y S, Ol
T 5% TR 200 B A O A TR R /N AR G o

1R

1.1 ##
L1 BEaCHE Rl BN 22 dh Bl e st/ 22 6 Bl ol = oK

V117 0“8 % 1697, /NZE &% B S CYR23
CYR32 A /MRl b “JK IR 117 5 CYR23 #4p Ak
SRR A, Y 1697 15 CYR32 M R M Ao /D
EBFTE HAR 10 cm BRLE D FEIR = P 3R IR
HASC G 16 ho R HAS — 0 5540 R T AT 4
R, 7 5 BEOREAR AR ROAREE o i T AN RY 6
12,18 .24 36 48 .72 .96 168 216,268 h 5 Bt 422 fp i
T =80 CfRAE4 .
112 G AL -5 BIOZOL 5] (BT
FH 22 /] 7 b ) s pGEM ® -T easy # A . M-MLV
Reverse Transcriptase ( Promega 7\ %] ) ; Oligo ( dT)
18( IN#§ 4= T.); Tag DNA polymerase ( Fermentas /%
A)) s DNA B [l i 57) & (U-gene 24w ) 5 R i3
il 42 150 & (U-gene 24 #]) ; ANTP [ IPTG , X-gal |
DNasel .EcoR I.Premix Ex TagTM ]} TaKaRa 7\ &)
e R 514 MI3T R M13° (LA T,
China ), X #%: PTC200 #! PCR {¥; Eppendorf
Centrifuge 5810R % & A IR & 3 & .0 #l ; Eppendorf
Centrifuge 5415D #I & X & & & # & O Pl
HIRAYAMA HV-50 %14 1 3y & & 2K 3 84 5 Milli-Q 72
LK AL ; DYY-6C A HL K 4% ; BIO IMAGING System
Gene GENIUS ¥t 1% 2 4t ; Eppendorf ¥ 2 25 1 4
M4 ; ABI PRISM 3130XL Genetic analyzer | J5* {3
(ABL A HEI A7) o
1.2 MEEEFHEEESEDNA,Z RNA RIS
cDNA &5k

INZE SR TR 20 DNA 42 07 2 22 BR Chen
5100 SR Biozol 1R 4 U A% R B AT L B
it S5 AN [ BF [] /N 22 i B 1) L RNA %5 — 4 ¢DNA
M4 il % T Invitrogen 2% &) ) M-MLV reverse
transcriptase X7 &% #RAE UL HEAT , e sk 5 1 W) ok H)
oligo d(T)18,
1.3 PsCdc2 iy cDNA F 3 5SEREF I KT E

MNEE R T A K DNA SO A 6 i 5 5
— A5 HE HEE Cd2 & KA M EST 7 5
contig34 , L E R s B K /N R 563 bp, i1 rust_F_
12020 A1 rust_F_20P17 P4~ EST JFH Bf21m . M
JIT DR AT 1) e R SC 26 v 42 38) 19 A T ok a2 AT BB 4 IR
it 1) % 5 4 AR BE RN K BRI Y . F A Premier
5.0 BAEAE rust_F_12n20 & 517 5) W o 1% 351 9 —
XT514 PIF(5'-GGTAGGAATATTAATTATAAGTAT
CTAA-3") ,PIR(5'-CTG AAAAAG GTATTT ATTTAT
TTATT-3") . DI/ 5585 18 - 1 cDNA Sy Asiti , 9
WS F PCR 724y, PCR F K : 95C 4 min; (94°C
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30 s, 50C 30 s,72°C 2 min) 45 F #; 72C
10 min;4°C { i 1. 5% By A5 A% 5 i iy ik A i PCR
FEP I Bl % 4 2 pGEM-T easy 24K, M13 " Al
MI13 7 5| By i 47 0y . AR A% 1 7 4 & Bk,
DNAStar 84 5¢ B BE e 3k 45 FL A PsCdc2 1Y) cDNA 4=
Ko DAABE TR MY B 4] DNA SR, [A) A 1 J v 5
GERED Ay A, 22 D L 25 A PF B R A R I
PsCde2 fRENAH K,
1.4 PsCde2 A ZEBE K55

F] A ProtParam 2 /% (http://www. expasy. ch/
tools/protparam. html ) 5 %2 & W2 1) — R 4544 5 F1) )
TMpred ( http://www. ch.
TMPRED_form. html) Fiiill 2 ik #5 i X 5k ; #1] i psort
(http;//psort. ims. u-tokyo. ac. jp/form. html) Fi ] P
AN E v A prosite £ F (http://www. expasy.
ch/prosite/) A1 InterProScan ( http://www. ebi. ac.
uk/InterProScan/) i M & [ & Ih fg 8. F] H
DNAMAN MEGA 4 #{f 17 B /)& 1 5 H W E
1 1) 22 57 4] L Xk Ktk A AR 4347
1.5 SXEREEE RT-PCR 4317

RIE PsCde2 RN 19 cDNA JE %, ] A Premier
5.0 gt E R PCR BRI ( L5190 h 25
GGGATGGTGATGGAATGG-3"; T iF 51 ¥ H 5'-
CAATACTTCAGGGGCACGA-3") . 1k /N 545 i 4k
it 7 3 BAE Sy N Z (RS S
TTCGCCGTCCGTGATATGAGACAA-3'; T U5 ¥ M
5'-ATGCGTATCATGGTGGTGGAGTGA-3") ., i i ABI
PRISM 7500 2R} 5E & PCR Y, LA & BURE S cDNA
R, #EAT PCR 9739, [ AR &R K 0.5 ul 50 x
SYBR Green,0.1 pL ROX,1 pL 10 x ¢DNA,2.5 pL
10 x Taq buffer, 2.5 mmol/L MgCl,, 0. 16 mmol/L
dNTP,0.2 pmol /L 514, #ME 4K 2 SR 25 pl,
AR 95°C 1 min;95°C 10 s,60°C 20 s,72%C
40 5,40 DPEFR BN 45 H 5 53 B 96 E 22 Ak il 46
FIF A i 2, PCR 7= 90 v UK B A 97 38 7 0 4 S
K H Delta Delta Ct 373 #r 52 560 2003 , i 12 5 9 A9 AR
Mgk AR S B 3 AN N A R R —
AL 52 B H B R RTA Z B TR PCR R

2 XM

2.1 PsCdc2 EEHFFF]5 cDNA 7552

Xf rust_F_12n20 Fl rust_F_20P17 Jﬁ*ﬁ{lﬂﬂf?kfﬂ
PIZCF OV A polyA 4544, rust_F_12n20 4 A J Bt
1398 bp, rust _F _20P17 i A K B & 1370 bp,

embnet. org/software/

DNAStar XS & 3P BR 3 AL s Bl e AN [F] £ rast_
F_20P17 [{))F 5 1€ polyA 454 i > — Bt 28 bp 1Y )¥
5, 7E NCBI || H] ORF Finder ¥, & 3L 45 )7
5547 —~ 885 bp, 4% 295 aa (52 % ORF X,
FAH PN EEERIT I 1 22 5% o 430 2 SRR 1Y
22 5 Al BE O I Y RS E TS R, P S T i — 2D E
cDNA F¢ 91 5wl v, F /N 22 2585 % 2 48 5 ¢DNA
Bt , LA PIF,PIR 51 ¥ 17 PCR 973, J5 v B U
Jo, O 5 506 7 9 DF 4, 4813 1395 bp 1 cDNA J¥
G, FIHAB R A EE K4 DNA gBifk , L) PIF,PIR
J5 1, R (R T vk v B L A, 345 2279 bp 1 3L
HIFH), 1AM 10 SNl xS
P cDNA J¥ 51l 4 75 885 bp By JF Tk B 12 HE , 4 £t
294 DMEEMR . HAGEE 1A PSTAIRE {57 )7 91 (45
~SU AR, IiwmBERS/NENEE
( Puccinia graminis ) . #f % & B3k & ( Cryptococcus
neoformans ) | K J8 B8 #y B ( Ustilago maydis) | ¥ A
Jik ftL & ( Neurospora crassa) At Cdc2 4 K #H {01 1 %
&L AR S 3 R 73.1% (72.4% [ 70. 4% .68.7%
145 44 N PsCdc2 ( GenBank & %5 :GQ911579)
2.2 PsCdc2 HRiBZEBERIF IS

FIH] ProtParam Tl PsCdc2 Jifr 4 it 22 HE R 1) —
RN B R R IZF I AT 294 DEIER , v T i
A 33. 14 kDa, %5/ 5 6. 26,

H Prosite AR PsCde2 Jii it 4 11 45 14 o7 1
D, 3285 1 o b 2 T S DR ST 1 TR0 A AE A6 5, 0 )
R 6r T 10-33 A~z B R 22 W] (Y 1Y 2 1 BT il ATP 45
B X AL T 124-136 D E IR 2 (6] /Y 22 Z R/
I R AR OB OS2 s o H InterProScan X H: 45
¥ 3553 4t K B, PsCde2 it 9 % 1) 2 1 2 A 22 TR/
2 R B 1 R < 45 0 B, LT A T R R A A
YL T 3% 0BG B A AL B 0 ib . 3xX B g R B
PsCde2 Jir 4% 9 25 11 Ry 22 Z R/ 95 2 TR 25 G K
JERI N 5% Z — o th TMpred 2 5 S0 £ B, PsCdc2
JIT 9 B 4 2 AR 180-199 A~ %2 HE iR 5% ik 18] 47 76 — >
HY A B A1 1 55 R R E IX B8k, 53 A, &8 Psort T
7N, PsCde2 JIt 2 it 1) £ 1 2 62 T 240 M o 69 W e O
45% 5 AL T AR B v REME 43. 2% 5 5 A T ZORLIK
BE SR B AR B AT REVE Y S 10%

I DNAMAN B {4 70 /9 Cde2 Y
BlastX L % 3 i) [7] 95 Cde2 K& PP 51 347 L X (&
1), 85 R o R A & R R T 51 AR IR S g i 2R
FIA N 3 21 C sy 23 3 5 AT T R o 4 X S A
D7 o5, HEALAL S5 BTG X & CDK §fi A X Z AR 57
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5, R HAriE A oy R CDK B, it — 25
iF PsCde2 5 HE HH Cde2,Cde28 MUFEZH KL R, K
Y Cde2 RGO R L TR B/INEFSHE
Puccinia graminis ) PgCdc2, J¥ 5] & J5 T (http://
www. broadinstitute. org/annotation/genome/puccinia_
eraminis/ ) 51 B [ BK B Cryptococcus neoformans [{)
CnCde2 (XP_569525) . F K % B ¥y 5 B Ustilago
maydis ) UmCdc2 ( AAP94021 ) . # k& ik #9 &
Neurospora crassa ] NeCde2 ( XP_960117) | & fifi
1 B Pneumocystis carinii ) PcCdc2 ( AAD05577) |
B B Clavispora lusitaniae 1] ClCdc28
(EEQ41213) . #4 H7 ) 2 B £} Candida tropicalis 1)

CtCde28 (EER35911) .1 0 & ¥k B Candida albicans
# CaCdc28 (XP_713525) 4t K% 2 ¥ Candida
dubliniensis ] CdCdc28 (XP_002422133) , JH & KAl
SR (Maximum Parsimony method ) #4 & 28 45 i 1L A}
(F2), ERG AWK I, Cde2 H Y [ PsCde2
5 Cde2 REHMEL K AZY R T 5 Cde28 K1
HIRE K R, £ Cde2 BE H H, PsCde2 5/h &
FE4E W Puccinia graminis #H5C5E K Y 38 4% 56 R el
B IR Cryptococeus neoformans FIE KA B4
i Ustilago maydis 1) 55 25 K R IR 2, 5 RS ik 76
%t Neurospora crassa Fl = [ i fil 7 H Pneumocystis
carinii [} 554 K R

PsCdc2 36
PgCdc2 57
CnCdc2 MS 38
UmCdc2 39
NcCdc?2 37
PsCdc2 LEMEDEGVPSTMIREISLLKEI 91
PgCdc2 LE‘EDEGVPSTEIREISLLKEI 112
CnCdc2 LE‘EDEGVPSTEIREISLLKEL 94
(Gielote N [~ DGV PSTIIREI SLLKEM 94
NcCdc2 LE@EDEGVPSTAIREISLLKEI 96
PsCdc2  [BKvGDGDE 133
PgCdc2 HGIKSGDEDG LHRDLKPQON 156
CnCdc2 T I GEKDE] LHRDLKPQON 136
UmCdc2 HVSRNREGDG LHRDLKPQN 139
NcCdc2 LPVSEGGRGKALPEGTGAGLHNL 1 YCHSHRYLHRDLKPQN 156
Kinase Insert Region
PsCdc2 LKINADFGLARAFGIPLREY T HE i [ VTLWYRAPEELLGSR 185
PgCdc2 LKIWADFGLARAFGIPLRSYTHE ITPYCLQIVTLWYRAPE‘LLGS 216
CnCdc2 LKINEDEFGLARAFGIPLRENY T HE Y P VTLWYRAPE‘LLGSR 188
UmCdc2 LKINADFGLARAFGEIIPLRINY T HE |\ [ VTLWYRAPEMLLGSR 191
NcCdc2 LKIWADEFGLARAFGYPLRENY T HE )Y/ P VTLWYRAPEELLG 208
PsCdc2 245
PgCdc2 264
CnCdc2 248
UmCdc2 251
NcCdc2 268
PsCdc2 AKDIGAH aTS 88 294
PgCdc2 AKDIGSH STA 311
CnCdc2 PVELAD GFEAD 298
UmCdc2 GRPLRDANPGLDEA 298
NcCdec2  RDYNVPLCONLDO DYNPKPKSKYRDSSRY 327
E1 PsDde2 SEEESEHNEEERF ST
Fig. 1 Protein sequence alignment of PsCdc2 with other homologus proteins. Puccinia graminis, PgCdc2 ( http://www.

broadinstitute. org/annotation/genome/ puccinia_graminis/ ) ; Cryptococcus neoformans, CnCdc2 ( Genbank: XP_569525) ; Ustilago
maydis, UmCdc2 ( Genbank: AAP94021) ; Neurospora crassa, NcCde2 ( Genbank : XP_960117) .
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100 PsCdc2
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2 PsCdc2 5§ Cdc2 70 Cdc28 EHMH L 47

Fig.2 Phylogenetic tree of PsCdc2 and other Cdc2 and Cdc28 proteins.

Puccinia graminis, PgCdc2 ( http://www. broadinstitute. org/annotation/

genome/ puccinia_graminis/ ) ; Cryptococcus neoformans ,CnCdc2 (Genbank : XP_569525) ; Ustilago maydis, UmCdc2 ( Genbank : AP94021) ; Newrospora
crassa, NeCde2 ( Genbank: XP_960117); Pneumocystis carinii, PcCde2 ( Genbank: AAD05577); Clavispora lusitaniae, ClCdc28 ( Genbank :
EEQ41213) ; Candida tropicalis, CtCdc28 ( Genbank: EER35911) ; Candida albicans, CaCdc28 (Genbank: XP_713525); Candida dubliniensis,
€dCde28 ( Genbank: XP_002422133). Numbers at the nodes indicate bootstrap values.

2.4 PsCdc2 ERWREBIES

2.4.1  PsCde2 JEHTE S5 M4 A R BFRIE R 2
Mr: FBT R 2555 1 CYR32 4+, L M A A

() i ) A5 RY  B8 B 1697 /NZZ it R A R, R S5 B
P PCR 0T T PsCde2 1 32 3k #54F (1& 3) .
GERLLIR, PsCAe2 18 ELALT o A KeHE /N 42 25 U
ASTE B[R] S 3 Kk . 5 5 9 7 i 9 3 55 0 M
Lo, 76 SR8 TR e PP /N ZE 5 IR 1R 6-18 h iz Jk R e ik
HEAFE R, KR 12 h i Rk G &
18
1.6 - Ex
14} T e
12+
10}
0.8}
06
04

0(2) Hmﬂrﬁﬁm[‘l.

SP 6 12 18 36 48 72 96 168 216 268
t/h

Relative expression

3 IMWEESN PsCde2 EFRMASGHEMFERR
B 18] L B 3R A A AE

Fig.3  Real time PCR analysis of the expression of PsCdc2 in
compatible interaction of wheat and Pst.. EF was chosen as the

reference gene and the urediospore stage was used as a calibration.

SP: urediniospore of CYR32.

L AR E AR 162 £%5;6 h Fil 18 h i 24 R &
71 1. 38 £%,24 h B 5 B2 17 b i 33k A Y,
24 h J5 PsCdc2 JEN )RR 2 B, H 96 h
B R AIG, A 0k B A B 193 1 0. 07 £%

2.2.2  PsCdc2 FEPRAEAR ML A b 3R 38 RHAE Y 43
Br: FHFTBEM 2545 5 CYR23 H 17, UL R FP 5 R
[ B[] A58 < KR 117 /NZE i SR b sk, ) S e 252
J6E B PCR 00T T PsCde2 [ FIRHRAE( 4) o 45

121

=N

o
o
T

<o
~
T

Relative expression
(=]
N
T

o
NS}
T

mﬁﬁm.m,mmm.

18 24 36 48 72 96 168 216 268
t/h

0]
SP61

B4 SEMEESN PsCde2 EEFMASFEMER
(5] B (8] 2 9 5% 34 45 iE

Fig. 4  Real time PCR analysis of the expression of PsCdc2 in
incompatible interaction of wheat and Pst.. EF was chosen as the

reference gene and the urediospore stage was used as a calibration.

SP: urediniospore of CYR23.



PTG 45

INFE SR T PsCde2 B TR B vg [ S TR 2R 85 B AR U /N2 T Y B SR B 0 ./ A 24 i (2010) 50(2) 179

RER,ZENEAIRAZETHBES, 5EHTF
LR A SRR G DA L, 258 T R INE JS A5 A
(] 5 1 2 38 K ERARAR . 42 b 5 B e 1 R Gk K P
HELAE 12 h i, 29 A7 i 0. 34 %535 F0 18 h
JE AR BTGB TG 24 h BRIk 2
Ay 0.22 £%, 880 5 96 h iz H K (1) £ ik &
AR A AL 0. 02 £%

3 it

ARSCE W GERERR B T /NEFB W PsCde2 JEN
X ZIER AT T IR 5 081 2850 et R, %
KA W BT A R Ok ~F, HAR&E 11 & A CDK
EEAWEZMEFIEI D B 45 H R i — B
PR5F 7 41 “ PSTAIRE ™, iZ & 57 )3 51 2y © H1 3 )
CDK WIf~F 8, B AR % A sr . & H

G5 KB AT 25, T e B 2 R TR 4 1 A R TR A A
PRSF (0 SRR AR AL 80, 40 0 R 48 1 BTl ATP 25 45
DX 22 R/ o S B A 1 W TS o o AR R —
PEEFG T s % 4 T iy 33,14 kDa, iX 5
Cde2 REAMHTR—FT . B Bk
W,k AMAY I Cde2 B H 5K A & S MY W
Cde2 A HAMIE M EL K R % E ALY
AR R SF o AR S5 I HE AR A 43 BT 45 R R B PsCde2
5/NERF ST Cde2 B (A RN IEM: i, 78— Bk ik
73.1% , 5 RIBRERE  EORE B FE Y Cde2 H A
(8 [R) IR AR T, F — 20 3R 3% 3 [ 4 i — > Cde2
M, H ok CDKI,

VI 22 FUTR FEAS 37 DR A0 3k B2, b dn 240 g ) 01 906
ok ST, R AR P BRI . X Z2R E T
*%E&%ﬂ%&%%ﬂﬁ Sk F S B B, H R

255 FE U N TR T AT BB O LA B A K A
v%%ﬂ&Aw%m% SO BB TR
Cde2 RIK R e 25 105 R AL, 42 0F 200 M J) 132 17, X
PR A 40 e i) 1 5 5 JEC 7 4 i ) 300 08 4 b 5 R R
FE M. TR Bk P SO T 4w A% CDK
PR Cdk1 0 /> 98 5 2 JE (B 7Y 4 i ] A R
1 Clbl A1 Clb2) (4 K& A, #fF 58 3% W] 3 it 19 Cdk1/
mmﬁA%ﬁﬁ%&mAﬁﬁiﬁiﬁg{pr
B KO R s FEORE M AR ST . 75 A
BRI T, 6 Cde2 FE A BF 98 R B, % SR R 2 1
S BR B 22 R T AR T 6 i R
/N 5 55 0 AR B R v, A 41 4L A A Y R

M, NE B EEREM G 6 h BT A ZFE I A, b
FEAESEL TR MG 12 h WAL ERK, DA
W s 1 200 0 B0 5 HE RS 24 b 36 h I 5% K
U ;48 h Jg kAW 24K e Md &b 546 %
R A3 P T 00 28 K P A AT ), R 76 5 A2
A MERKRBEZ FHEEEMAEG P HAEK
T ARHESE PsCde2 P S2 9 E i PCR
SRR EEMA G, MG 6-24 h ik
B, Hoh M) 12 h Bk E e, A8 B+
TR 162 15,24 h 2 5 Fik it 2 FRBEH W)
A0 M W 12 35 DR TR 2% 5 TR AR S /N 22 T 0 s 58, 1T
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Cloning and transcriptional profiling of a cell division
cycle gene PsCdc2 from stripe rust fungus during
incompatible and compatible interaction between wheat
and Puccinia striiformis f. sp. tritici

Xiwei Dai, Jun Guo, Yueying Chen, Yinghui Duan, Ning Xia, Guorong Wei, Lili
Huang, Zhensheng Kang”

(College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture, Northwest A & F
University, Yangling 712100, China)

Abstract ;[ Objective ]| We cloned a cell division cycle PsCdc2 from Puccinia striiformis f. sp. tritici ( Pst) and analyze its
expression profile. [ Methods] Using PCR and RT-PCR methods, we isolated the cDNA and genomic DNA sequences of
PsCdc2. We analyzed the amino acid sequence of PsCdc2 using bioinformatic softwares. In addition, Real time RT-PCR
was used to analyze the gene expression pattern of PsCdc2 at different time points after wheat inoculated. [ Results] A
2279 bp DNA sequence of PsCdc2 was cloned and comprised of 11 extrons and 10 introns. The ¢cDNA sequence of PsCdc2
included a complete 885 bp open reading frame and encoded a putative protein composed of 294 amino acids, with a
molecular weight of 33. 14 KDa and a pl of 6. 26. PsCdc2 contained two conserved kinase domains and a transmembrane
domain. Phylogenetic analysis indicated that PsCdc2 showed high similarity with Cdc2 from Puccinia graminis (73.1% ) ,
Crypiococcus neoformans (72.4% ) and Ustilago maydis (70.4% ) , respectively. Real time RT-PCR analysis showed that
in compatible interaction between Pst and wheat, PsCdc2 was up-regulated at early stage of infection. The maximum
induction occurred at 12 hpi, at which transcripts were 1. 62 fold over that in urediniospore. From 24 to 268 hpi, the
accumulation of transcripts decreased steadily. The minimum accumulation occurred at 96 h, at which transcripts were
only 0. 07 fold of that in uredinisopore. During incompatible interaction between Pst and wheat, PsCdc2 was down-
regulated and its accumulation was lower than that in urediniospore. The maximum induction occurred at 12 h, at which
transcripts were 0. 34 fold of that in urediniospore. The minimum accumulation occurred at 96 h, whose transcript was
only 0.02 fold of that in urediniospore. [ Conclusion] PsCdc2 might be involved in primary hyphal growth and haustorium
formation during early infection by regulating cell cycle of Pst. The present study would be helpful for understanding the
essence of cell cycle control and provided basis for new chemical control of Pst.
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