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Auxin response factor fragments cloned by ¢cDNA-AFLP during
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Abstract: In order to improve survival of Carya cathayensis (Chinese hickory) grafted seedling, a ¢cDNA
fragment related to Chinese hickory graft was obtained by ¢DNA-amplified fragment length polymorphism
(¢cDNA-AFLP) techniques during the grafting process. Analyses were conducted using the National Center
for Biotechnology Information (NCBI)homology comparison and Fluorescence Real Time Polymerase Chain
Reaction (RT-PCR). The NCBI homology comparison showed that a ¢DNA fragment, named CcARF, was
81% homologous with a wheat section of the auxin response factor (ARF). Meanwhile, RT-PCR re-
vealed that before grafting, gene expressions were strongly induced both in the rootstock and scion of Chi-
nese hickory and declined sharply at 3 d after grafting. After 3 d, expression in rootstock was weakly in-
duced. However, in the scion, 7 d after grafting, expression increased reaching a maximum 14 d after
grafting; this was 4.7 times stronger than 3 d after grafting. Thus, when grafting Chinese hickory, the
CcARF fragment may be involved in the regulation of gene expression. [Ch, 3 fig. 1 tab. 21 ref.]
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B HLIE L, BTG Al AR B 00 2 A5 AT 4 T 0 S T 285 2 4 722 A R 4 A X K 3 i M 3 L AT
WYERESE AN R R Szt . AR FXFRER GRS B, & E BTG R R 8 kA s A
A A A AR o PR A 2R R AR PR S AR R B M 2 B A, SR S TE KRS Oryza sativa A
AU AR ST, FIH cDNA SR 28 HAR, ik B 2GS S sUm RIARDC R BE R, 1 Al 4
) b 5 T M SR S s T e JE PR L 9K (SDIS-PAGE ) £ R 20 BF T ¥ X Cucumis sativus 1635 o3 Fe v 4
EEHNAZ, KRBT 3 MG RS EAR, B &% Bl S Y % F TS5 T 561 Solanum
melongena W B IRIGHE L #8 , H A UL AT SC3E I FINER FUAE LB Carya carthayensis 16 3% i 8 v 9 D REAE
R HE , APkt EREE TR, ARk 24k R AR 2 BELAS LA Bk Il & J % H 28
B, AT BRI G ) PP EARE, RIS WEE RS, BT, XIS R L
TEALTH Ao LN AR . AAREAUR S, R, WS A BRI 42 1 19 o B
HA T EEME L, cDNA-AFLP (H AN AR B IR -4 19 v BOK B 2 280 ) JOR TR I 4R ok & g i
K ) —Fh AR R RNA 8 ECHER, 5 22042 38 Ml 22 5l /s SE B 3R A il 6 =X ) 2 (DD RT-PCR) 5 43
B RERRBEN AR, ERAZEE NS, TiEtks, SAERME, BEAWZEHEEF
SMERE, EREMELGFRASY, HElC H T2 AR & T ot #8225 53 708 B L3 ak i 4 111
£ FIH cDNA-AFLP SRR I I 1 A m 09 25 0k 22 5 AT 1T 20 W o X823 25 5% cDNA v Brist
Fri i A AR U B, b CeARF R Be 5 /N A2 FE AR BN R 5~ A — 5 B R IRAE , JFXS CcARF
AT TR W R IR 51T

1 MHETE

1.1 E9#

TR RE A LI AZAR IO AR, e s A W VAR 22 g LU A% Bk I R b, 2w Bl Ak 2 4R A= il K
MHEREAE X IR G a B0 3, 7, 14 d R AR IE , BUCRSE 30 ~ 50 MgdE, SrH
TWA R R, A7 I S = T =70 CIRAFA T,

1.2 RNAHREE 4k

K XN 158 48 45 Tk e W B0 B oS b ik = FBR VR A B& (CTAB ) 12 48 JBUEL RNA L 2K H Oligotex
mRNA Spin-Column i# 7] & (QIAGEN /A #]) $i M8 Ui B F 4l fk mRNA
1.3 cDNA-AFLP 4 #f

cDNA-AFLP 73 #7r R H] Yang 55 Y7 . 70 9l A5 52 mRNA 8% 5 cDNA 25 1 5%, JHISMART
¢DNA Library Construction Kit (Clontech, USA)#& i ¢cDNA 55 2 8, YAV k45, H Tagl 1 Asel
g ) miEsk, Wy #E, WBIEN cDNA-AFLP e S iR, K8 M ARSI WA G s,
FEYITE 6% 1) 5 TN A ok I 28 P e Je B vlLik, R

FHJT R O# B cDNA 22 53 7 B, BRSO W Aot , 1 ke e 8 1 7 48 51 49 i 5 & e =X e )i
(PCR)BR S AT k™48 . 4% DNA [R50 & v B 5 ml il ali Ak B i v B, B i 22 5 v Bt 4631
PMD-18T #ifk b, 22460 56 o 19 B PR SR 52 el B i A2 ) TR 20 W)U e o K0 PP 45 21 1 EST Je 81 26 R
AR kA, R 98 E E Z A RS B A0 (NCBI) (www.nebinlm.nih.gov) i BLAST #E47 [ i
PE X537
1.4 PEHEZ RT-PCR A

LR A 068 e o R o Al A 4 B RNA B3 ORI cDNA (945 18043 31 #4220 . CTAB 5 il cDNA SCJ
MR @ AT . R A TAKARA
) SYBR ® Premix Ex Taq™ (Per-
fect Real Time )7 &1 7€/ RT-
PCR4MH7, A7 ks it Y e CeAr
Eﬁ;':}o ;%%mgl%gyu IJLIJ%% 1. Ems4¥ 5°-GCTGAACGGGAAATTGTC-3" 5’ -TTACAGAATCGGCATCCTCA-3’

®1 WAEE RT-PCR3I#MFI

Table 1~ Primer sequence of real-time RT-PCR

WU R F 4T PCR . 94 CHiAs K514 5 -AGAGATGGCTGGAAGAGG-3" 5’-CAAAGGGTACGATAAATGCAG-3’




526 B 4 ) AWIAASE . T cDNA-AFLP £ AR S 7 A I e i 72 Th 9 CeARF B TR R34 469

P10 s, $EFHKIEFT 94 °C5s, 60 C 34 s, 40 NMEH, R 5 T 15504 H Microsoft Excel 2003 1E
K,

2 RS

21 WZRERZERFELE RN mMRNA ZRRIEDH

FIHI 100 X519 40 Al 3 cDNA-AFLP 23081 7 35058 1 1L A2 Bk A A R 422 R 7 I 422 ol 2 o A 3 R 36
KARAL, FERICT KN 200~1 000 bp 125 53235 B B (TDFs)300 £ %, B 1 RIAH T 4 X514
4 (A15T14, A15T15, AI5T16 #l A1ST17)3E47 T cDNA-AFLP ¥ 84 | 25 5 2 B 1 4% Ak il A il il e
It B R 2R KRB A W iy fh, R T A RSB 2ZE S, AR
P RRE, EREE NIRRT 65 (LA I AR i B AT OG5 A Y Sk I TR IR 4
JE A, MR AT RE 5 (WA MR IGE BUE G AE KRB A G A MR R AR R, A rREHE HE
R RS (P R L F ), Wik, FIJHcDNA-AFLP £ A AT LARFSE [A] — 3 K 7 1 A% Bk A 5] 41 R
(REARFERE ) O [F] 0 B 3 o (B) s FR v i s A Rk . 7EXS R4 25 S B b Ay e B e I e L, Herpr—
AT IR IR LT R IR CcARF R Be 5 /N2 A K Fma [ K7 [ R R 819% ., R T % 3E 1 A nl B
5 A% G 4 2ok A8 v R DR A SRR IR A G, DR IR Z B IR AT 1 i — 20 I R IR T

" FYLAAT: 3|=4 A Wi = AT M
% 4 L T E® izl [0 N [
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B 1 4FJEH cDNA-AFLP 35 &L B
Figure 1 Example of a cDNA-AFLP fingerprints after silver staining

2.2 CcARFEBRTELZREERFELEPHRIESH

R T Bk iz AR IRk s e B b 1 25 R Gk L eDNA-AFLP 75 311 300 bp 1) CcARF F B
(E2) Bt 5179 % 5 RT-PCR 225 Rk 70 #2450 & B2 B I i 3R 58 i IS 42 B IR #2 5 3
d 2 FRE, 2 PITERE AR R R T 89% M 91%., TEREJE B 11 d, % 3L N A F k= AERG A g i3
AT EF, BB 14 d A LGS 3 AT 25%., ARfEEES, RS 11 dh
TR BT, FEEEE 7d R 3 d BT 20465, BEEEE 14 d R SEOKE S 3
d B8R T 4.7 7%, BEGERTEE R N R R R (B 2),

TEWRERRIR LT, CcARF JERTEEME h 3Rk BRI 80% A4y, HAEIRILIG 0] CcARF &
[RLZE filh A Fn e B b R 2 23 20 A0 3], 1638 )5 7 d B 14 d CcARF J& R Rl A i 9 ek B 5 R B i,
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Figure 2 Expression patterns of CcARF fragments by ¢cDNA-AFLP and Real-time RT-PCR analysis

EAE R A W] s | RIS 14 d IR R GG AR B CcARF JER Fk 819 3.0 f5(1K 2), X5
cDNA-AFLP §" B4 45 Al — 3, UESE 7 IRATTAG BN cDNA 7 BOAS 2 5 BH P s
2.3 Z=5% cDNA R EHIF 559 th R BRI 5

Ha s 22 5 cDNA R Be #4231 PMD-18T 4K 1 F $EATI0 )5 40 7 . )% 45 R E W% DNA F Bk
687 bp, BRI GIHITH], SR E 266 bp (Kl 3) ., K755 ik NCBI 5l #E 47 R ME: He Xt , i
J7 51 55 7832 A K 2R o7 PR B3 40 IX B (378 ~ 578) HLA 81%(M R ME &5 R E W, % b i Benl fig
JE LAk A= K R e B K F- CeARF F B

e 0 L o O 5 I 5 N I O 1 o S
N ETTACADAAT SOGCATLETS A TTICAATE ALTHTGOD A0 AOAATE T TS
TR0 E rn TR U TEAL D T FASETL AL 10T TTafead T 0 AN CCTTA v
I TS T o, W WA A I ) O R € P Y o R LB AR

Ju P RTACH (R AL LT Tl UL A Ay R R B A e LA O )
TR AT TAGETTACE CAGT &

B3 LA K E0 8 E T (CARF) B Bk i 55

Figure 3 The nucleotide sequence of fragment CcARF
3 it

FIH cDNA-AFLP $ K, FRAT50RE B — > (A B A K R B (CeARF) B M v Be o A 2 i
T (ARF) 256 5k R T — D5 E, gt — 28] LIS A= K i iy 56 KB 3 7 v iy 2k K R R oo 1k &%
A, WA & ERK R RN RIKWEATR, ARF BA 254 KRGS REAE LMY F Ik,
AR AR RS R T, BT IRE R o b A ma Ry, 52 IRl AR R AR B 5 3R
ARF 74 K Z A5 516 T i 48 b AR 1 28 R ey 07 i PR3 3k (9 8 49 v B 0GR D7 IR EAE KR
B, AR EWMRNHET ARF A SAERKEZSEGEBRE ZRIE, U0 ARF ZhEE", 4 4 i N
KR TSN, 1 ARF f TAEKZR /MU L8R AUX/TAA F H @ mIE R A & R4, Jf
I H N 3 ) DNA 2545 85 B 4h 4 A K U N 228 B KU 3 DR AR R R M i e, DT 40 ) s 8
TG TR R FRBE T, B IGE S, BSOS EE AR A 2 7 A — iR B A A RN, AR R e N
K ARF 7] G852 S0 05 B0G , Mi Fab i Z , Bl S 19 3 d Hy Tl AR 55 42 1 2% 1 40 i 32 3 0 35
24, B RS EE, AR REEE P AE R E S R TR, smEIH IS T ARF 3 (B 2), M
A7 ARF P09 AT M8 0T & it Az 2R 2Nl B 5 7 d, iR SEBZEIES T G4
g2 R A KRR R T AR Z MRS R AT ™, ARF T AUX/IAA E5 R 1 8
W, MRk (F2), B K E RN &S HN R (AR T B FUIW T AR ERE,
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Kt ARF SRikiA 2R, 2T 14 d, ARF B FARKRZEFAEE D RFZ R B RA R FEAE AR
R NG H AR T RE)E, ARG, AN EZ Z 5P, W T XA T
AR FiE, MMl ARF 7Efl A H g ir ik (B 2) . B o i i 28 K R 2 7 (CeARF) %&£
KM TR | XTI G RN R S5 A KRG SR EXRRZNIR, MUEE TAKZ ) KA
TREZHEWEFEGEE, HERKEmRN N FE AR T R BEEak, wHA B FiE—
75 ARF 5200 1L A% B 0 22 130T 04 A/ FH AL R LA B I 2 i R A K R AR 5 % AL .
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