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Functional research and antibody preparation of Arabidopsis thaliana cell
cycle gene AtCDC5

XU Jin-long, LIANG Shuang, YU Fei
(College of Life Sciences, Northwest A&F University, Yangling 712100, China)

Abstract:  MYB related protein cell division cycle 5 (CDCS)is essential for the G2 phase of cell cycle, but the re-
search about CDC5 in plant is few. In the present study, the main root length and growth rate of wild-type Arabidopsis thali-
ana ( Col-0 ecotype) and AtCDC5 T-DNA insertion deletion mutant ( GK_278B09) were compared, and the subcellular lo-
calization of the AtCDC5 protein was studied by transient expressed AtCDC5-GFP. Moreover, prokaryotic expression and
were applied using 144 amino acids at the N-terminus of AtCDCS in Escherichia coli. The polyclonal antibody against AtC-
DCS was obtained by immunizing rabbits. The function of AtCDC5 was researched at levels of phenotype, cell and protein.
The results showed that the main root development of GK_278B09 was inhibited so that the rate of growth was lower than
Col. The AtCDC5-GFP fusion protein was located in the nuclei. The separated serum of AtCDCS5 could test 10 ng of AtCDC5
antigen, and a band with themolecular weight of 120 000 was detected in the protoplast system. Furthermore, the size of the
band was similar to that of AtCDC5-GFP. The polyclonal antibody against AtCDCS provides resource for the research on the
function of AtCDCS in plant growth.
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B ARSI 35l 0 3570 ( CKT) . 3xX = 2K N T A A
F L [ g 20 i 0 B R AT eSS I
AtCDCS J& F—Fh e il I A, B R A IRk T 1
WA SIARARAIE . AlCDCS 363k FEAERA K
F T AT A 2 I BB TR ARG
T2, AlCDCS XTI T G2/M W) f% 3 28 S B 5
AtCDC5 DIREGRR 52 A R F B R IR RGBT, % BFE %
FIH BRI T X ACDCS IREMIIIE .

MYB 5 G5 2 A W A i B K — 2 3 Si [
TGN, EATIEALY) K 1 1 R B 18 52 0y & #5
FHEEZERE, PR E IR T 3 473
W MYB BRI 198 NEE Horp 4045 126 4~
R2R3-MYB,5 I RIR2R3-MYB ,64 1> MYB #H 3 [H
A3 AAESEA MYB JEHP ) ACDCS J& T MYB A
RHE U X U A — N RRIR Y DNA 257 2544
B(CTCAGCG) , C A iy 75 T Bk v B A e Sf BTG 1%
PE, AtCDCS B EBEAE MR IR ZF A 43 A= IX 45 24 il
AYSATE IR X gk 3k Lin %07 WLEE GFP-ALC-
DC5 filv & 8 A ZESL R T AR 2 43 A= DX At v 1) 5 A7
KIL AICDCS £ ZLE AL AERR AR o3 A DX AH M ) 41 i A%
X5 AWCDCS 5 40 i JE 3 (%) T B8 AH X R
AtCDC5 W78 BN 73 54 TCIE IE 5 #E- 47, 7220
R R A KB 2 B

FE I HEHUE AR AR B 145 S 7E 22 40 i 41 21
H g — AN AR ST A9 AR, Monaghan 451 7]
FHE BB B bR 28 A8 K snel TR 2 — B E A
BEW, HEDEA 3 B MOS4 ( Modifier of
sncl 4) , AtCDCS5, PRLI ( Pleiotropic regulatory locus
D), EMXHYEA g X EE, I, Palma 4
alifb th #U R I MOS4 #H X &2 A ) ( MOS4-associated
complex, MAC) , B J&— 1~ 5 57 U4 A0 3¢ H = B2 7
PR AR A, FEE o B i 4 e i
TEA S, )i KB MAC & &9 h Z/DAETE S ey
B A5 S R BT A T B A% 0 4H 4y, A HE MAC3A R
MAC3B'"' | ST ACDCS 7EHLY) % 75 5 40 S5 1o o
FOE AR, AR % AICDCS £ valEhiik, hik—
5T AICDCS Yifig LA K HiAth 5 AwCDCS A B AEH
(R EE U REER LS 4

IR i

1.1 RIS
1.1 Mtk A FEA B4R T (Col-0 4=

A/ AilCDCS T-DNA #fi A Bt 2k & 248 {& GK _
278B09  AiCDCS-GFP Wk 3 1 2% A ph AR 52 36 2
1E, KIGHF# TOP10 #1 BL21 ( DE3) B Bk Hi 72 52 56
BORME, pTFA86 FAA TN T AL A 44K pET-28a A
1.1.2 &I ABE5XA T4 DNA EHEE Neo 1
Fl Xho T BRI N VI LA K Tag DNA R4 BEEE A
TaKaRa /A A, JBORL$ B ) 60 | S BEBEE e o A3
& 7 RARAE AR A R W His AR H 2l
AEAEIERE Ni Sepharose 6 Fast Flow F10.2 wm 4w —
M5 (PVDF) By H GE Healthcare Life Science,
RNk 2 &R & H Bio-Rad ; 35 R 5¢
SAEFIHASE ARG H Sigma 23 ], HRP Fric 1Y
40P 1eG W A Bio-Rad 4y ) ; 6xHis HiiA M A
Abcam A,

1.2 K HE

1.2.1 & FERKEGNE K Col-0, GK_
278B09 Fh 2% VM 5 J5 MR TE & 0.5% Sigma Agar
%) 1/2 MS [E{REEFREE T, 2R B 20 C LI
100 pmol/(m* - s) ,24 h MR F R EHAK 8
do B FRERHE FH Canon G12 B AHHLXH L) AR
PEATHA B IF A Image] B4 & Col A1 GK _
278B09 [ MR K,

122 wmiaA &G AICDCS ¥ B min iz ¥
AtCDCS5-GFP Wi ik 2 A 2R £ — B ( Polyethy-
lene glycol, PEG) 5 L ALRIIT Col-0 M it
MR A AR A T A S A R AR R R
F& SRIGTEBO 488 nm T I 80O R 4 B i
BEWLEE GFP 2 55 &, ¥ AlCDC5-GFP FINLS
M-Cherry FL[R) 5% A0 B A= 481 Bg IF M- I8 41 B D A= o
K AL S, 7F 488 nm Fl 561 nm T M %E AtCDCS-
GFP Fl M-Cherry &G 5500 E .

1.2.3 RERAHERGME ACDC5 EFH N i
J& DNA 25 & 24583, 1% X 32 AtCDCS iR i s A
FRIZEFFERT . FRATIEESE AtCDCS N ¥ 144 23
e R FRB XN G BB, SR 5 H AcCDCS"™ % $z 3t
A B H AR pET28a 1) £ 5L A 25, R4l TAIR
(The arabidopsis information resource ) %4 72 & #f /)
ARGIT ALCDCS 3£ A JF 51 (AT1G09770) LA} pET-
28a £ o M7 A5, W RS E RUESI M PL (5 -
CATCCATGGGCATGAGGATTATGATTAAGGGAGG-
3 MR #E 51 4 P2 (5'-CATCTCGAGGTCCATGTC-
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TACCGGATCAGGAC-3") , RRIZH 50505 A Neo 1
1 Xho T BEFUIN b, . IARSEEG Z R-AF 1Y Col-0 cDNA
JRA, Al P1 R P2 519347 PCR ¥4 AiC-
DC5™ Bt PCR =¥ AlCDC5™ F pET-28a # {4k
2t Neo 1 F1 Xho 1 FRIVENVIEE 37 CHEY] 30 min /5
HEATHLUK B H Y 25 U0 5 28 B B BEE e Iml ik
Fla e, WG B AcCDCS™ 2 Fl pET-28a #4425
T4 DNA #H:T 22 °C FiE$ | h, L
P KA B e B R TOP10, 22 R IIR% ik
FEE: SR, - OB A T Bl D) 350 . 5 BH A se ke
2 BRI A Y AR BRA AT 3k
197 % 1E W 19 R B 3% 3k EE 41 KL pET28a-AtC-
DC51'4320
1.2.4 F48% 4 His-AICDC5, 9% F K& M
8 1E 5 0 JE A% 26 18 B 41 kL pET28a-A1CDCS'™
AL KA R #A H bk BL21(DE3) |, BRBUZ KR E
RIGE R PHPE R e B HERN B 50 peg/ml-RIAREE
% LB MR F5 5 4 200 +/min 37 CHEFHZ R
W 0D ik 3] 0. 8 ZEA7 I, N AL E 0.5 mmol/L
)RR EFUBEH (IPTG) T 20 CiA S %k 20
h, 300 1 ml 75 5 50 R A5 5 R, AL
10% SDS-2R TN s Bk e %€ s ( SDS-PAGE ) Ha, ik iz il
His - AtCDCS, 31k,

FIH LR R Y KR 37 600 ml B, 2R J54 C,
8 000 r/min 0> 10 min WAL R4, IR TTTE F Lysis
buffer (300 mmol/L NaCl,50 mmol/L. NaH,PO, - 7H,0,
pH 8.5) Fikk, W4 H B VR E T vk, & D A
W B IS 4 °C 10 000 g 5.0 30 min, FIFWEEH
FHE A T DLTEH Lysis buffer A, BUAS:
HITEWE 595 R BT 5 I8 W, B R DTVE &
10 pl, SDS-PAGE Hi, UKk £ Wl fil & #5 1 His 4-AtC-
DC5, ., I35, IR His SREEPUARIE T 8 1 5
PEEN A6 I ( Western blot, WB) 25 T s S 8 1 &
734 His (-AtCDCS, ,, o ¥ FIHW 5 1 ml Ni Sepha-
rose 6 Fast Flow JEHFEF 30 min /5 , % A Bio-Rad
i B E b, fF LIE W RS, A o
mmol/L 50 mmol/L 100 mmol/L 200 mmol/L 400
mmol/ LIKMEPE LA 1 ml HRUKIEFTHRIE , VERE T >k
FIBAARERTE 1.5 ml B0 H . 10% SDS-PAGE Hi
DK i T R P R A e R KR R A
1.2.5 #8% 9 His-AtCDC5, ,, #9264 KIGHT
F WA S5 4 — SR 4L 8 A His ,-AtC-

DC5, ., DIAMOZRE IR AR T = A 1) R
PR Ttk B 2 A 1 R R Pk A
0.4 ml A1 0. 1 ml SDS Loading Buffer TR E 5
1T SDS-PAGE Hi 3k , HiL K 45 % )5 F 250 mmol/L KCI
PTG 5~10 min, BLBT HAY F 2RI A€, H
T TI R B T U0 E BT O K R DR
A TIEES WS S AR R A A SRR R 1 ml )
2731431@41(50 00 mmol/L Tris-HCI.0. 10 mmol/L ED-
TA ., 0.15 mmol/L NaCl, 1.00 mmol/L DTT, 1%
SDS) , fJa B 1 ml 2Bkt s ) i B 25 2
ml BOEH, BEE DG E TKFEREIKRS 4 Cid
B, R H K1 7 42 SR I E I W 14 000/ min, 250 10
min, FE R 1T E T B0 A8 B 58 A 4H AR R 2l
1. FIH SDS-PAGE K BSA ¥ & ¥ & i 2 2lifb 5
His (-AtCDC5 4R FIVR L

1.2.6 AtCDC5,,,, % ke d & Sahm ol
L5 B His ,-AtCDCS, ,, B FH P8 3 H AR R &,
RSB I B B A L 200 e THED, 1IR3
T B SRR [ 58 AR MRS R #7155
LTI S 14 d HEAT 1 IR S
TR G REF AR 100 pg A, T A SRR R 35 £X
AGERARRN 3 YNGR e Z 5, Sl B i & T
37 CHELE 1 h,4 Cab a5 25 13 28 50 ml
B0 AR 1 0T G 2 B S A 4T 1T 35 i A R
5 His . -AtCDC5,_,,

Baifb )5 B9 His -AtCDCS ., P05 BEFT 46 B e
B, 4> B HL 100 ng. 10 ng Al 1 ng #E4T 10% SDS-
PAGE HLJK, AR 2k T 5] PVDF |
(0.2 wm), PVDF B2 MW (5% Wifg 4 03/
TBST) L EH] 1 h J5, AL TBST B4 IMLTE
(1:5000, KF) ZHBFEF 1 h, H TBST (20
mmol/L Tris-HCl pH 7.5, 150 mmol/L. NaCl, 0. 1%
Tween 20) PE7% 3 ., HRP Fric 89 1 291 B 1gG
(1 : 10 000% ) ZIIFE 1 h J5 HF48 TBST PE¥k 3
W R % ECL e gbpilo
1.2.7 ACDCS,,, % R EHikaysiie B2y 0.4 ml
4ifbf5 ) AtCDCS,,,, 5 0.1 ml SDS Loading buffer 7¢
MR GG IEAT SDS-PAGE HLJK , HL ik 45 o DL s 12k
T BEASCK: 2 (A ORE SR 46 %) 0. 2 wm PVDF X 1%
T, A& 0.05 g/ml i 5 5 B9 TBST (20
mmol/L. Tris pH 7.4, 500 mmol/L. NaCl, 0.05%
Tween 20) ¥HT 45 G X BB 1 h, 2 5B ) g
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292 mm*/NIT A E A ACDCS, PTG 1Y 2
O 4 CEF R, W H TBS YRR 3 K, [k 5
min, PBS (20 mmol/L Na,PO,,pH 7.2,150 mmol/L
NaCl) BEJE 3 ¥, £ YK 5 min, I A 500 pl Glycine
(100 mmol/L Glycine ,pH 2. 5) , Z&#FF 10 min, K
BCPEM M Glycine FHr Y 1.5 ml B0 A 5
wl 19 1 mol/L Tris-HC1(pH 8. 0) , 3 IR 2T, e &2
Sr4E SR T -80 CHEME& .

1.2.8  #4LjE AICDCS, , % LIE#A A AICDCS R
AR REAR R R ag el K AlCDCS-GFP 1B
PRI NS A B PR 240 6 i A B A A T IR I
Fik RIEREREEFE 10 h Ja WA, InA 40 pl 28
5 2 BU (0. 125 mol/L Tris, 20% Glycerol , 4%
SDS,pH 6.8) L& 1% ( {ARBUEL) By B-5ii 4 L I (B-
Mercaptoethanol , 3-ME ) , W5 J& 57 BDKSAE i B T )

ST A
4k

kskeok

FWREE (cm)

Col-0 GK_278B09
itz sl

R R, BUR IS BUR A 95 °C Rk 6 min, F)
AR B PTAREAT 3 F 0 S i B A

2 HR5Hr

2.1 AtCDC5 T-DNA AR REE GK_278B09
KR EL 5 17

¥ AtCDC5 T-DNA i A2k 2848 1k GK_278B09
o T-DNA $iALLE Jy AiCDCS (55 4 AN RT-. TE
172 MS B EM EAEK 8 d Ji, MEEE] GK_278B09 (1)
FARK 5 Col-0 HH LW A M6, Fl 7 % 8 d J5
GK_278B09HY F MR A FE A Ay Col-0 18 1Y 73 2 — (&
1A) . IE FARA R A (R0 =0.5, Rox yrpo0 =
0.1), %8 GK_278B09 fi*) 3= i A= 4 3 & g i T 1F
HTI(E1B)

FREE (cm)

0 2 4 6 8
PP & JE MR (d)
—=— Col-0; —=— GK_278B09

AFPFHIR 8 d JEHIY FMRKEE , A Student” s i-test HE1T i AT (n =60, ™ P<0.001) ;B Col-0 F1 GK_278B09 ZEAE{ATE B & J5 M K

JE BB 7 ) AR f il £k

B 1 GK_278B09 EiRAEHK
Fig.1 Main root growth of GK_278B09

2.2 ‘AAEEHAE R AtCDCS HIF 40 B 3E fir

A T R 53 2R 1 BT AE AR A h & iU 2 AE A
Feia B IR A B A48 15 H B AR B aE ., B
AtCDC5-GFP il & 35 1 3R 3k #AAR L AL A0 g 1 i it
PR L D A SR I, FR AT & B AtCDCS-GFP 5 B
W30 2L AR A% 1Y) 43 A1, 3X 55 AtCDCS 88 1 IV 41 il
FEL T 25 A —E (K 2A) . R T HE— e
AtCDCS [ %€ N, T AT1 ¥ A:CDC5-GFP F1 NLS M-
Cherry H 7] AL BT A TU4DL R I I 7 P PR 248 e D 26 o
& 45 R, AtCDCS-GFP 4,58 615 5 5 40l
WiE 7 ) M-Cherry £L 5O 5 S B kA HE,
It —2E 86 AtCDCS TEAN MR P 7 (& 2B)
2.3 FEHAFL pET28a-AtCDC5 It 5% E

PISZI AR AE R Col-0 cDNA WHAR , #4T PCR

PG, PSS Neo T I Xho 1 B 5 A4 2 5
pET-28a M2 sy o5, FHME TR ZE Neo T Fll Xho 1
SUBEL) 56 IE 3R A5 4 500 bp B FURLE 42 F1 500 bp 1
WHARB (B 3) . Wpah R, iU 5 k5 1%
FHE BRI AlCDCS™2 JF 3 58 4 TE
2.4 EHAEH His,-AtCDC5,,, HIFESRIES AL
¥4 pET28a-AtCDCS" 2 %% A KM FF 14 & 35 B #k
BL21(DE3) 1, FJH] 0. 5 mmol/L £ IPTG F 20 °C
PR A 20 ho U T HT S KA R 1T SDS-
PAGE HLVKAGIN , XF LU 175 5 1 A5 5 5 T R (KB
1 kB 2) , eI S RKGEL I 1 £ TEN T
20 000FA15 000 = [a] {175 5 #2511 BT 4540 (&1 4) ¢
H T B IE %S SRR AT A His -AtC-
DC5 ., , K H His (R HUAARIEA T8 5 58 B I A
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A
Y

AtCDC5-GFP

AtCDCS5-GFP NLS M-Cherry

Merge DIC

A B AtCDCS-GFP [ 20 M e 7, 47 BN A 3 T WSR2 1 JR A SRR AL ; B . MZE B4R YKCR AtCDCS-GFP NLS M-Cherry 114 WV 2 i 2 37

VAR 90 55 I 200 5 AR 14 o 5 RN 3 ) D A B A

B 2 AtCDCS HYilL £ A 7E i
Fig.2 The subcellular localization of AtCDC5

M 1 2

[tk We—"

4500 bp

500 bp

M:DNA marker; 1 ~2: pET28a-A:CDC5"#? G ki i Neo 1 Fll Xho 1
WREVIZE R
B3 SHHRNEEE

Fig.3 Recombinant plasmid identified by enzyme digestion

WSSIE , S0k 25 R R WIS R A BT A His b
Z(E 4), VKB 3 &5 E RIRA RO B IR
4%, UKGE 4 R SR IR 2B O B UTTETR A, MR R T
3 Yk 4 hEARS R LA S, B TE His,-
AtCDCS | BRI FEAEAE T W L3 W, B
B AU,

Y F His -AtCDCS, , JB T RIEPERGE , fE R IR
R AR b g | A2 B AR 0, BRI I AT R FH 1 s A e
DRI T 015 5 22 08 8 1 kA7 4lidk, R 4
LT A 5T & VR B BB B (0. 125 mg/ml | 0. 250
mg/ml 0. 500 mg/ml . 1. 000 mg/ml) X 4fi {k 7= ¥y it
TTHX i, 405, 44k )5 His (-AtCDCS,, F 41

~His ,-CDCS5

1-144

17900 | S A i His,,

M3 H T RARdE; 15 R 2. 555 TR 3« 8 75 iR
JE R T 4 S AR JE M TTUE; S ~ 8: 43 5 0.125 mg/ml,
0.250 mg/ml.0.500 mg/ml ,1.00 mg/ml 2135 HEH .

&l 4 pET28a-AtCDCS, , HERRERLEE

Fig. 4 The prokaryotic expression and identification of
pET28a-AtCDCS, 14y

AR EZ N 0.9 mg/ml(E5)
2.5 AtCDC5, ., ZRERERN T &5
R4S 2 1Y His -AtCDCS, ,, B 41 & [ iF
TR W G I I3 6 A7 8 1 0 e 28 B b
R, VkGE 1 R ST, AF 0 His g-AtCDCS |,
HEAEAAX IR, SO AL, 255 11000
Fb I BE B His -AtCDCS ., 0 1L T AE % A6 ) H3 A%
% 10 ng ) His ,-AtCDCS, ,, EHEA(F 6), 1%4E
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M1 23456789
0 000 > =

~—His -CDC5

1-144

M. F b1 5% 1 h JFREEG2. 755 20 h JRTE;3:
200 mmol/ LI 4 Pk A 7 P () 2K 4 5 5 4 ~ 5.: 200 mmol /T IbK ek 35 Jié
Waifl;6~9: 43 54 0.125 mg/ml,0.250 mg/ml.,0.500 mg/ml .
1..000 mg/mlZF I HEH ,

Es5 SHAEARN4KEEE

Fig.5 Purification and quantification of the recombinant pro-

tein

R, P RERL A His -AtCDCS _,, ALK
HAIES .

20000 . == Anti-His-CDC5, ,,

M o T R E; 1 Y5 AT R ;2 ~ 4: 100 ng, 10 ng, 1 ng

His 4-AtCDCS, ., HAAE A,

B 6 AtCDCS, & REHMEIT His,(-AtCDC5, 1, EAERAMN
Western Blot & il

Fig.6 Westem blot detection of His-AtCDCS, ,, by AtC-

DCS5,_ ;4 polyclonal antibodies

2.6 #hifkjg AtCDCS, ,,, EREHRMKTE ACDCS &
4 R i FRIK AR FR A AG

J T EBR R R e A B 2 AR R R,
AT PTG AT A A, JF B, RAT A TR IT
JE A FAARR ZOoR Rl 2l Ak J5 bR i A skt . B 7
VKIE 1 FITKIE 2 43551 R A i s 9 Jir A T TR A
pTF486-GFP 1y 5 A= B 44, [ 4 Sy % A AtCDC5-
GFP JF AR R ) o6 B 5 B0 BRAH LE, 2 5% A
AtCDC5-GFP W AE BRI B 1 550 =244
120 00019 457 , % 2% HF K/INEH AtCDCS5 (95 700) +
GFP (21 000) K/NFHIE , T 606 B8 rb I o 3 b 4%
o PICAETRATTAG EE 1 S A Ak 2 o, XL Ak it
AT1 1 000/ Le A1l B J5 g 98 A7 24045 1] AtCDCS5-
GFP 5%,

1 2 3
-~ .-
120 000 | S Anti-His-CDC5, |,

1.2 5 MR 5 2 6 A pTFA86-GFP 1) J5 A k5 3. 5 A AvC-
DC5-GFP [y JiA: Fufk,
B 7 AtCDCS, & RIEREI R £ REME R AtCDCS,
E B H Western Blot £l
Fig.7 Westem blot detection of AtCDC5,_,,, in the protoplast
system by AtCDCS, 4, polyclonal antibodies

3 17 i

Sk 240 1 J) 399 8 45 7, MYB A6 85 1 AtCDCS
XTEREFS Y AR B G2 WM B E R C &bk
il B TR T B DI REANEE S N H0 . A S
S5 F W], AICDCS TEME Y [ A S pie vh R 455 BB
ITRE , I ELXF 40 i 5 R s B B AIER . A
WHFE it WL SE 3+ AiCDCS T-DNA 4 A k2 58725 14
FRAL X ACDCS WP RefE#E— 2 it oe, 4551
WR, AlCDCS RAFFETZ b FERBUNAEY TR
BRBEMG, T EEARKS 4, XFEST 15
3, W GK_278B09 E AR K FEZ) A Col-0 Y PU 43
Z—, Wt AiCDCS5 ERL R IT FAMRAP K R E + 47
FEMAEH ,AlCDCS 7% HAE R BUHY) FR A K
NS L F A 20 ] ) T A A B A AT BT
DA LIEIN AtCDCS =5 78 41 f A% & 48 4E T, i
FRATH 20 22 A 3R B0 R IE S T X — 1B s, S 4,
e 2t LAWEEE] AtCDCS 78 41 A% 22 A i X 5,
WA A, 3 I A (5 R DG BRI AT, 33k 46 X s oy i
SR BT AR,

% pET28a-AtCDC5"™ [ K I #F B BL21 (DE3)
28 IPTG 5% 20 h Ji, )74 —48 ACDC5 ,, Z 5N
ZRAR AT, IR AT I A S (R T alife, 4l
R A8 R 5 5 BV L B £ 8] 10% PAGE i
I, ¥ FF pET28a-AtCDCS |, 25 #EAT U1 E] i 2%
MK N PAGE e r 4 HUH R, glifbad B bl F
FIERS 1 B | 2% v YR 4R BB 4 [R) B, Hiis - ALC-
DC5, , EAE AR E A B, (HRLAL )5 E
MR TARKBET, U A B — P KR 2

=)

G}

VBN —Fh A A I IR, AiCDCS F2ik Z B
A TG P R L X PR E T ArCDCS AR
TEHARN I 2E BRI AU 3Rk . AW o SEE R Y
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HAVFERRI 3B XN ZE IR 43 A X T 2 AS2H 40
() B R AR AR AR R B0/ 2 S/ IO a8 B T 3k
BOZIR SN XERE PR FR AR F e $U R T I A
A 2 it 3k AicDCs LI R ACDCS5 3k
KeFCAR A Bt . TAE AlCDCS 1 235 J5 A4 A
KR, Anti-AtCDC5,,, VLR RRUE A S0k I 2] ArC-
DC5-GFP [I1ETE

B L T RS IT BF A4E AU Col-0 FT AtCDCS5
ZRAFR GK_278B09 A K LIRS, [RIB 3145 T ¢
RS PE AtCDCS N 3 9 SRR 63K 3R 1 SR AA,
MG ERTTJE AtCDCS 250 RE I 4 i o0 24 B HLERAF
FERRHE T A

a8

AR o] BH 2% 22 2 AR M J) ST R A g [0 ] R B s A 24 2
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