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B, TR A SLARF2 7637 40 10 P9 1K) 23 AR R
9 ARF2 AEFAH R A BE T B
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1.1 ##

F i (Solanum lycopersicum Mill.cv.Ailsa Craig).
KWW (Escherichia coli) IM109 B ML &R AT
P (A grobacterium tumefaciens) WK EHA105 K A4
WICHRILIA YFP-pBA B ARSI = AR A7 . B
PEN VI . R B Sk B . Taq DNA R & 1 .
pMDI8-T # /4. T4 DNA 3% $##J i TaKaRa 2
BT IR A TR £ WK 77 6 22
H Omega A H].

1.2 ARF2 BHIERBYIE

Z BN B A T, AR AN R A ] [
BE DR A% IR P B A O R S I RE s, K 40 R T
(Arabidopsis thaliana) ARF2 3£ [X (ID: At5g62000) /5
F 55 0 2 R P R AR AT B a0 A, FE AR A
ok B — S [ U P 4, GenBank % 3k 5 A
DQ340255.1. MRAEIIFHIBT W F51¥): ARF2-FI
(5" GCTTGTCGACGAATTCAGATT 3')A1 ARF2-R1
(5" CGTTACGTATCGGATCCAGAA 3’). #& I ¥y
AR i 4 B B RNA, Jl 3 RT-PCR ik 1
ARF2 BP9 )7 B, PCR W 451 94°C FAETE 5 min;
94°C 30s, 55C 30s, 72°C 150's, 34 M ¥
72°C 10 min. ¥ 34745 pMD18-T #fkiEH:, X/
FAH pe PEREAT PCR %5, PR vepeit Bifgik T4k
P TR BN SS A BR2 w) P P 50
1.3 ARF2 ZRRHEEANEMEEESN

5 Bl ExPASy %04k /2 7 1] ProtParam 7E £k T H
(Physico-chemical parameters of a protein sequence,
http://expasy.org/tools/protparam.html) % SIARF2 &
1 2 i 2 7 91 BE AT B A BEAL M SR . )
H ProtScale 7t £k 7 #t 1. H (http://expasy.org/tools/
protscale.html) X ARF2 BEAT 2 HEMR 128 / Gk 7
Hr. AT SIARF2 5 1 7E 40 A 5 A7 70 50 R
T AE 2 5 A 52> BT 4K AT WOLF PSORT: Protein
Subcellular Location Prediction(http://wolfpsort.org/).
Balanced subcellular Location predictor (BaCelLo)

(http://gpcr.biocomp.unibo.it/bacello/)F1 SubLoc(http:/
www.bioinfo.tsinghua.edu.cn/SubLoc/eu_predict.htm).

T8 1ok 7F 26 4> B B AF Sanger 1) Pfam %0 4 &
(http://pfam.sanger.ac.uk/). SMART(http://smart.embl-
heidelberg. de/) &2 NCBI [] CDD(Conserved Domain
Database) 53 /% (http://www.ncbi.nlm.nih.gov/Structure/
cdd/wrpsb.cgi) X} SIARF2 £ 717 41 [ £/ 5T 25 44 3t
1ot

7E http://bioinformatics.psb.ugent.be/plaza/ F&
%4k e rhiE . BlastP #2815 SIARF2 £ 1 [R5
HAWRIYIF], 18 H DNAMAN #2047 HALLPE 43
Fr. {1 MEGA4 #ft, izl ClustalW #4172 &
J¥ A b %), 4R J5 SR H Neighbor-joining Ji % »
Bootstrap 7 HTEE HH 1000, HE RS K G 2.
14 ARF2 ARk HAME

&I SIARF2 ZEN P8 Bt &5 Miu T A At 11
it ) A2 25 514, ARF2YFP-F, 5' ACGCGTA -
TGGCTGCTTCGGAGGTGTCG 3’ A1 ARF2YFP-R,
5" GACGTCAGATTCTGCTTGACCAGATTCAG 3’,
FI i R EL PCR YR A3 A RF2 P A K g 1 BL
(ZBRAALED 1 TAG). IR R BLS £ B
W I G D) YFP-pBA A& 2, MM 14 £
pBA-ARF2-YFP Bl 53RN HAA. KT FHERL W)
R AT RS2 A5 40 M, i b I 1P T 9 2 T
Ki, 2 PCR MMVISE 5% H .
1.5 FEmHEEEEREERERNETE

Z: M4 Fillatti 25001 J5 7. % 5 41 i0RL pBA-
ARF2-YFP il i ¥ vk 3 AR A 1 EHAL05 Hh &
HI. L 15% K SRR AR T A2 B Al A5~ 10 min,
TR ARIEYE 5 n, BT 172 MS 8597k 115 5
It BREEETOCMUNEE. fr RIS, BN
TR TR SR BRI 2 R Kl B Ok
AR FEE T 28C g R it s, =il
I 5000 r/min B0 5 min SRR, AR5 IS S8
FEIFRRE AT B QLU I7 2 RI-FH 15 min.
K B2 RERR TG, FRIBLE IR R
2K, RIGHFEA 100 mg/L BRHE5] Basta (11154
Bk FAREE g, & 2~3 R R IR
FEAE 2P K G e B B AR AR B I ik B EAT AR AR B
Fr. 4 PCR Kk, HBHPERIMRAE A L35 BN
FERATHI I
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DABH P P 25 At A Vi AR, B ot i
[41 DNA. Ll DNA J#iH, YFP-pBA Jii ki BH
PR, RIS B AR 2 2 i DNA AR A [ X e
i YFP-F, 5% GCGACGTAAACGGCCACAAGT 3’
Al YFP-R, 5" CAGCTCGTCCATGCCGAGAGT 3'5|
WIHEAT L 3L N RE R 1K) PCR % 5€, PCR W 45 1F
95°C ARk 5 min; 95°C 30s, 58C 30s, 72°C 45,
30 MEFR; 72°C 10 min.

1.6 FZRAEE(L

%% Wang “EM90 J5 vk, ¥ T1ARESE R 3% 0k
Bl K T 12 MS B35 B Bk,
ARG BUHR ST 0.5 mol/L EDTA W1 24 f# 5 min, 5
KEVEG T DAPL B4 LR 4% 5 min, i 4F s I
BeH, JCTEE B (Leica DMI6000 B-Inverted
Microscopes) I~ L4 i 1 12 e,

2 ZERESMH

2.1 SIARF2 HIER L4540 B A E ST

ProParam il & 75, SIA RF2 5 K 3L gt 845
/]\/gk‘%@ﬁ’ E E)ﬁﬁg ﬁ%iﬁj"j C4118H6436N11800127SSS4’
AHARE 2> 7 T A 96.0135 ku,  FRIBZ5EHL 552 6.30.
HgHESEEH KT 10h, ARESECH 5472,
J& AR E B R,

ARF2 5 [ TP AR & 5 AR 2 1 2 L 1R 2 Ser
(92 1, 10.9 %)~ Leu(65 1>, 7.7 %). Gly(61 4,
7.2 %)~ Pro(59 1>, 7.0 %). Val(56 1>, 6.6 %)~
Ala(33 4, 6.3 %) Glu(53 1, 6.3 %); Rt
HA i (R AR R (Asp+Glu) ol 1055 SRR 1 HL Ay (1% 3
(Arg+Lys)h 96, Hx 2R K 1~ 3 50 -0.595,
SRR .

% F WoLF PSORT. BaCelLo. SubLoc 3 A
[ (1) 10 % T L HE4T SIARE2 720 Ji 5 A7 50, 434
S5 IFR7R ARF2 7140 Mo rh f5 i) B8 1) e 407 2 140 g
. SubLoc {7 TR v] 5E 2tk Fis %ok 3, YRR 1
M 84%. BaCelLo Tiill ARF2 H.FEHE ANk, ok
Vi A NGBt AN 0
2.2 ARF2 #5828 EIR 42

ZHAERKFZ N 1 3 P R 2 R S A
N %ii [f] DNA %5 & 5(DBD), HERR A K 2 W 5L A
AT IPAIT I AuxRE f¢ #4546, C it 5 Aux/
TAA £ 25 K50 ATV AHABL Y Aux/TAA &5 46 35,
REflf ARFs Fl Aux/IAA H 18 B[R] U B 5 s — 2%

s LA TP Z AR 71 o ) X s (MR ),
Pfam. SMART F1 CDD ¥ FE 11 73 M7 25 S oK,
SIARF2 ZEEMRFE B ) 146~ 248 £ /2 B3 DNA 454
1 (Pfam profile PF02362), 613 ~812 1/ /& AUX/
IAA 45 ¥ 15 (Pfam profile PF02309). 7t DNA 45 &
WA AUX/TAA S5 K380 2 ) IR AS R 5 v ) DX s
272~ 354 fif f& A K N R 1 T B 45 A 4 (Pfam
profile PF06507, [&] 1). SIARF2 4% #3815 & ARF
P HL YRR

7155 R0 s e vh A 4R 43 21 55 SIARF2 (RS )
WA ERR RE. WEITRKRE SR TS, ik
W EAME A 0P H [ M (Selaginella
moellendorffii)SM00001G05890 ] E {ti k) 10-°] [
| DNAMAN 47 20 JE 18 7 71 L 4 23 #r . SIARF2
L5467 7% 1) TR) R P 2 70.08%, L5 A 2 11 [ 5 1k 2
66.94%, L5 BRI AR PE 2 64.39%, L0l S+l
FERGI R E 20 Bk 60.87%A1 54.64%. & 1 JiER
RIS ARF2 LUXT 25, 1 a7
Al SIARF2 544 . K. K2, T, KiE
ARF2 5 ARF2-like 28 12 7 HIAE LR 51 DX 3811 ] 5
PER .

. F MEGA4.1 3 EU9I%) 16 Fh ka4 ARF2 ok
ARF2-like Z LR T AT RGR G o0 Hr, 19311)
gi UL 2. B 2 AL, BLLE ARF2 B
ARF2-like JPH 43 A =28 . B, K. B
W wiF. R AR EREE. KEL
I RISV RA 2K, YOAXCFH Y &
By FOK FREL, KRR, AR A
Y TR ALY Z S H
K. BN REREESRM . B3P ER
SIARF2 5§ I+ ARF2 A7 THRIER 73 3 b, O
Gk R AR %), HEM SIARF2 I fit 5 8L ¥ IF A
L HAER A K R B R EEAEH.

2.3 ARF2 £[& cDNA %83 X py3 &0 g

LA J5 &4 SIARF2 FERUFR: DNA AR,
A A BT 55 10514 ARF2YFP-F F1 ARF2YFP-R
AT PCR ¥ 4%, 13 2] 5 YU 1) SIARF2 %
cDNA Fafith X K/N—51112 2 500 bp 247 IF1%s 4%
HW(E 3), MPgREY], Z B SIARF2 dnftIx
JPH—8, gatd 845 NI, RAH X DNA fig
EillanwilaEIle =925 N
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Fig. 1 Multiple sequence alignment of ARF2 in tomato and other plants
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Fig. 2 Phylogenetic analysis of ARF2 proteins
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Fig. 3 Amplification of SIARF2 ORF by PCR
M: DNA marker DL2000 plus; /: PCR amplicon of SIARF2 ORF.

2.4 pBA-ARF2-YFP Ri&EBHRIEHFHE

ARWFFOR YFP fil& 2 H b5 5L B R, AE
ZAE T AN SRR HE . K AE 1 B 5 Basta [
LB~ EIfiE B ) 4 ik i 9%, SR E 41
ki pBA-ARF2-YFP, ] Miu 1T F1 Aa T XU 1) Al
PCR 4" M HEAT %5, 77 1) 28 B MR 0 4k Jie v vk
M. FIRE7R, PCR Y HEFIXUEEY) S MVAE 2 500 bp
BT AR I — 4T, BN S T ARF2 Sifid
FER /N2l 4), Ui ) B2 AR 2 ).
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Fig. 4 PCR analysis and restriction analysis
of pBA-ARF2-YFP
M: DNA Marker DL2000 plus; 7: PCR amplification products;

2: Restriction products.

2.5 ARF2-YFP % EREEMERAIRIGRETE

T8 3o v fb v s T 4 F0RE pBA-ARF2-YFP # 4L,
HEAAT I EHAL05, AR5 8 R A /i 3 1 i 02
AREN A RE DRI, A IR A 110 35 i e o DRI A A
B E G, CAE R A A BHE U K41 DNA, H
YFP-F H1 YFP-R 5| )%} & nfi % ik DA A AR 10E 47 PCR
WIPR e, R R wE s fros. mE S v, BH
PERESEDIRERR R B 19 Hh 5 IE R BN — 30
REFRART,  AE A [P 0T HE ) B A R 2 A AR C
g

bp
2000

1000
750

500

Fig. 5 PCR analysis of transgenic tomato plants
M: DNA marker; ]: Positive control; 2: Wild type tomato; 3 ~5:

Transgenic tomato plants.

2.6 ARF2 B9IFZRAEERL

Y13 201 ARF2-YFP BH 54 55 AR AR T1 AR
BT 24C BRI, HARARZMH. DAPL 4t
O JE B T2 D MeT FgE, iR K 6 fior.
K 6a, b, ¢ &~ Xf B 25 YFP 7 40 Mo P 43 A 1
K 6d, e, £ M1 6g, h, i &7~ ARF2-YFP 7541 g 741 1)
ARG . DAPI & —Fh i 5 DNA 5 ) 4545 1)
PG RE, M 6b, e, h [f] DAPT Yo &5 Bl LU
B9 AN AL, RINIE AN, 700
45 DAPL 2¢ 6 B, 1K 6g 7375 YFP [
0 58 56 4 An A6 40 M st b, i B eh, 1 0 S OR
ARF2-YFP il & 8 111 35 15 9¢ 6 AN H IR AE 40 i A%
. XK ARF2 £ 2 e iz .

3 it i

AT HOIE L S5 o L, SIARF2 2 AT
ARF ZJik 3 5] (¥ B A7 )y 1) 45 AIE (DNA. &5 & 35
AUX/TAA S5 FysORT [ AR OR <5 45 8K), R UE R
TN ARF SR AN ARF SR 1
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Fig. 6 Subcellular localization of ARF2
(a, b, ¢) YFP-pBA empty vector. (d, e, f) and (g, h, i) pBA-ARF2-YFP fusion vector. (a, d, g) Visible light micrographs. (b, e, h) DAPI micrographs.

(c, f, i) YFP micrographs. Arrow indicates the nucleus.

AW D e T ) g R I 2 R AL e,
) DI A A 2 Wiy, RS BOSIEN, A%
DX ek e o LA L R (0 I 2 R R 2 2 1), W
SEAMEIVE IO, ST ARF2 A ) X 8 2 24 54
R IR soa A/ s H &R, milhIe s
SEAHI 7. SIARF2 75 AR SF S A A& &
2GR LIRS H R RN R i 1 AR AR <
B, A SIARF2 7] fE 5 AT B s N1 i 3 7
Ihtie.

e — 0 I 2 LR F A AH LT 2y b kOB
SIARF2 5#rd It ARF2 —31: 4 60.87%. REK
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S, KR BAEREE. MmO,
ARF2 5 Z R MAHSC, Wk i AR K R A5 5l
% T U7 SR DT B S >R S L 1 oL 2 K R 2 R SR IR 29,
TP AI A R S Dy Re A A E— 3, Rk
AEWAE B B 45 R TR SIARF2 1) fig 55 40 B 5
ARF2 HATHHLEhRE.

V. 40 i 52 A7 N 4 7 SIARF2 & A7 1 40 i #%
L ORWER W BE T SIARF2 JEH, R T pBA-
ARF2-YFP @5 RIEHAM, Sl A0 B A B3 i
JE AR FE B R I, B SO e A, UESE
SIARF2 s T AUz N . 1X 5457+ ARF2 .41

0 Ao e 5 R — 5,

ik KT AU I T R S AR e AR TR,
PR S Y, R IR KR R R WS
FEH SR 7 ARF KF EAIAS. 7R3 TR 40T Ik
AR, Vert 0I5 A I 2 BR 1Y
ff) BIN2 S, i1 ARF2 B4k, #07 ARF2
) DNA 45 &bk, MIR™Y ARF2 [ b 1k
Li ZEOF9E & B, ARF2 GEAE hookless I FEAZARLN T
WASTTE R IV 258, M2 ARF2 &b, fi
DG 25 ARF2 & 5. HILIAA ARF2 24
Wk rh 22 B 5 00 I v 1 EE B 00, R A
S BRAS R G R R, 2 A AR A
M. fEREE SR LA UL T, ARF2 %2
TRV E IR PRSI B T, 5P R
AR LS s B eh, ARF2 A BEDRDG A 285 11
AN REE SR 5%

XA ARF2 A5 S 2% 53 A R0 48 1 o A W
SINGER, hHE— Lt SIARF2 [ 4424 Th g 42
PETAIEAE S E R, RS TR A ARF2
FEDAI RNA T30k,  diR AT BN S 1 i i
NIRRT, DAIISR 154 ik ORI P M R PR P AT 3R
B3, NITHEE— 20 W ARF2 X2 i SR s % B fl
BT L.
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Abstract Auxin response factors (ARFs) are important transcription factors involved in auxin signal transduction
pathway. In order to elucidate the function of tomato ARF2, we isolated the SIARF2 gene and analyzed its
molecular features, in addition, we observed the subcellular localization of ARF2 in transgenic tomato plants.
Physicochemical properties and molecular features of ARF2 were predicted by bioinformatic approaches including
physical and chemical properties analysis, hydrophobicity analysis, domain analysis, phylogenetic tree analysis and
subcellular localization analysis. Moreover, the full-length of SIARF2 gene was amplified by RT-PCR, and a
binary vector consisting of ARF2 fused with the yellow fluorescent protein (YFP) coding sequence was further
constructed. Using the method of A grobacterium-mediated transformation, the recombinant vector was transformed
into wild-type tomato, and the transgenic tomato plants were confirmed by PCR. The roots of transgenic tomato
seedlings were observed under a fluorescence microscope. Bioinformatic analysis showed that the SIARF2 is an
unstable soluble protein, which is rich in Ser, Gly, Pro and Leu residues, and it has typical structure and functional
domain of ARF family. Tomato ARF2 shares 70.08 %, 66.94 %, and 60.87 % similarity in amino acid sequences
with grapes, cassava and Arabidopsis, respectively. Analyses of restriction enzyme digestion and sequencing
confirmed the expression vector pBA-ARF2-YFP was successfully constructed. PCR results showed the fusion
protein was expressed in transgenic tomato plants. The subcellular localization of SIARF2 was found mostly in the
nucleus. SIARF2 has the key characteristics of transcription factor, which is localized in the nucleus, and it might
play a pivotal role in tomato fruit development and ripening. This might provide references for studying the
function of SIARF2 gene.
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