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EmEKEZENN EFEE SIARFI2 HREAE
HIERBITIRER T
X AN, EHAK, BB, F O

IR 2B ST, Bl 310058)

¥ ZE: LK ‘Micro-Tom” Mk, 7L T AN F 75 SIARFI2 - (J741)%5: HMS565127.1)
ERIR G SRR ke . Sl E 5 PCR WRT], SIARFI2 {EAe th Rk g WA, mieson
ST B T RS R I T 5. I RNA T8 (RNAD ARG SIARFI2 ik, X Hitd
MRE TR AE K SR R B WA 550, (H SIARFI12 RNAT F 52 535 K T B A0 5 3 AR 0 SR sz, HL
FEAET 25 MR 2N AN BE T P 45 SE TR SR S R H 2 v D7) W25 2 e DAL 38 0 2R S R U1 7 4 i 2 e e
U, B Al REAR 1) SR S SR8 3 4 L 8 28 DR T 0 R S A L, AR A 2 R A 2 e W 2 S . RERIRIE
ST RIAE SIARF12 RNAIL 1T 5 54 R 4 i 53 A AHOCEE R CyeB1.1 F CDKB2.1 %5 ¥ #% 7K - [ %
AHEC R B, T SIPEC S5 4 R R R ik = 0 2 v T B T LAV SIARF12 W] 34 5 SRS v 4 i I R AH
I FIERIE, MRt R, UL LG RR, SIARFI2 W48 3 i B S AR A2 5 AL 35 5
P, Bon TAERKFIET ARF 55 R0 Rk B A B
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Function Analysis of SIARF12 Gene During Fruit Development in Tomato

LIU Songyu, YAN Yanqiu, FENG Qiushuo, and LU Gang*
(Institute of Vegetable Science, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to explore the molecular mechanism by which auxin signal transduction mediates
fruit set and development, we used tomato variety ‘Micro-Tom’ to evaluate the biological function of an
auxin responsive factor, SIARF12 (HM565127.1) , in fruit development. Real-time PCR analysis showed
that the SIARF 12 mRNA levels gradually decreased before the flower was fully open, however, it became
significantly higher in self-pollinated ovaries than that in emasculated and unpollinated ones. Inhibition of
SIARF12 by RNA interference (RNAi) method had no significant influence on tomato vegetative growth
and flower development, but the RNAI fruits in transgenic plants were significantly larger and heavier than
those in wild-type plants and empty vector transgenic lines. In addition, no parthenocarpic fruit was
developed after artificial emasculation before anthesis. The semi-thin section was performed to compare

cytological characteristics in early fruits between RNAi and wild-type plants. The fruit pericap cells of
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transgenic lines were significantly larger than those of wild-type fruits, but the number of pericap cell
layers of transgenic fruit was similar to that of the control fruit. Gene expression analysis showed that the
mRNA levels of cell differentiation genes including CycBI.1 and CDKB2.1 in the ovary and young fruit of
SIARF12 RNAI transgenic plants decreased when compared with the wild-type fruits, but the expression
level of cell expansion gene such as SIPEC was significantly higher than that of the control fruit.
Therefore, the inhibition of the SIARF'12 expression level would up-regulate the expression levels of cell
expansion genes, which might enhance the ability of fruit expansion and result in larger fruits of transgenic
plants. The data suggest that SIARF 12 can negatively regulate the fruit expansion process in tomato but is
not required for fruit initiation, revealing the auxin can finely regulate fruit development at various stages
through ARF signal conduction pathway.

Keywords: tomato; SIARF12; RNA interference; fruit morphology; cell expansion; gene expression

A, UHE AR P IR SRS E IR AR A S IR AR, T
s e R, CE S R e =AU (Adams et al., 2001; Ploeg & Heuvelink, 2005). #MJE i A4
KZEHEKZ Y (Abad & Monteiro, 1989), i F 1A A=K 35 A it 72 71 1) 3£ 4] (Pandolfini et al.,
2002), #BREVS T A AL KA AT DHEY E KR5S @A s 720, Ffh%e
THEKHREGE T2 A RKE Gz b A KRG 515 T 1 — R YLK (Gray etal., 2001; Hagen &
Guilfoyle, 2002), {HAKZIERILKE R THLELMARE B, JUHEXN TR E HE A AR
KRR AL HIE S0 2 £

AKFEWN T (ARF) ALK RGE SR 54K 5 RN 3 E 81 H i R 2 o

(AuxRE) TGTCTC %5745 A R 42 A A 2 M B ) — S5 S R - o ARF S6F T Uit 1) i 5 s PR O B 1
VAR, AER R AR K IR AR A%, ARF I I B AUX/IAA B A &5 A i) -
WK S N L DR R e 5k s UM AR N AE K SR EE TR i (B AR KT AR BRI ), Aux/TAA iR
FIRERE SCE™ JER AT FFMR, B ARF MG R 7 AR K 38 WL R 5% (Guilfoyle &
Hagen, 2001). HAETCAEMIFEIF. Fili. KRG TKEWM%E T ARF S FE R X E8 5 3L 1A
RZhREHAT TIRAWISGT (Lietal,, 2016). AZWIFTEY] ARF JEPH AT LRSS 2 Fiok & ol fE, W
TR s O R G BEMERC TR R E - THAEFIRSER G« AR ORI B 522
DL A AR T B AR SS (Inukai et al., 2005; Cheng et al., 2007; Hao et al., 2015; Zhang et al.,
2015; Liuetal, 2017; Renetal, 2017; E&EM 55, 2017). ARG UESE— A KRG T@E
FEH, HE AtARFS/fwf (Goetz et al., 2006). SIARF8 (Goetz et al., 2007)+ SIARF7/fwf (de Jong et al.,
2009, 2011). Aucsia (Molesini et al., 2009) %5 JESEAA B 5 8 1 4 R, XS 5E DR 1) R 1
By DL S BUR SRR 4550 FEARAHE P IRR A Hh i 338 JeARF19 35| RS 511K (Sun et al.,
2017); Mk ARF W RES 5B MRZIN R S5 FIRE CLEHE 45, 2014). XLL85 5K 1] ARF X}
Fean R R B RENE M. Bk T35 ARF LR G 7UK Z 4L ARF6 5 ARFS LK W 5K ik
K AHARIY ARF7 5 ARF19 W5 GIER, X HAth ARF JERZE R 92k & W BRI EE R b M (Goetz
etal., 2007; deJongetal., 2009, 2015). SIARF2 {EiH#3 i RSk & P EEAEH (IR
4%, 2012; Hao et al., 2015; Breitel et al., 2016). SIARF4 3B i 2 85 iA U M T 520 3 i L 52 5
WKE (Sagaretal., 2013) ; 1M SIARF9 VA RN A G R4 73 % (de Jong etal., 2015) . 1E
REIOE S, W AR5 B2 DL T AR i, S5 T &/ 15 NI ARF KIEIER (Wu et
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al., 2011). WIBFRIEGHT I T 55— W KTE N —> ARF 2K SIARF12 (JP4H)%5: HMS565127.1,
SR 4 N SIARFIB), {ERILHMIRE AR S Fi& ARF FEFAF MR EE A (Wu et al,
2010, HAD DI REAEAFRAIRIT -

AW LA A ‘Micro-Tom” A4kl FIH RNA FHEEAR (RNAD B9 T SIARFI2 1
TSR B IR A2 TiEE, IR BN R IA WP IR R T LR RSk &5 e
A

QY ZE SRS DARF

11 R LR A

IR A T IEL R ‘Micro-Tom” , 3 [ UC-Davis K27 il i v U FES A, 2o ARk
50 % B A ORAT

T MARAE N TAMEENAE 16 h /8 h OB/ EED BRI, (26+1) / (20+1) T (B/H0)
WA kAT %, AARKETFER, SR 250 . f6. Th. 859, A 16, 1625, el
SRR S8 TIHATIE .

TET A5 SR G A R W0 7 5 g R BT IR, BAGRM AT e E KN 3.5 ~ 4.5,
4.6 ~ 6.0 f16.1 ~7.5 mm ) f5; RINAEFMALT AR 2 d N TEME, LGS MR 3. 6
19 d MR AATIRE; Ao L JEAERMT N T A2 #N, EIFEIE 3 d AR . B pEm A
AURJGIRAT, & THEE RNA LU IER R IE 34T

1.2 EYRIEHKAE

R4 pCAMBIA1301 #i4K % Jal A7 UM SIARFI2 1) cDNA J#%1, 1§} primer 5.0 #il RNAi
AR 152 bp T B 19519 BiF519)F5]: 5-ACGCGTCGACACCTTCATCCTCAAA-3',
55N Sal T BV 25 NS IF4: 5'-CGCGGATCCGCATACCTGAAGTATTTA-3', 5" il BamH |
DI 1

PAFE ‘Micro-Tom’ cDNA AR, # PCR # #4521 152 bp H W B 5 PUCC #fk 4 il
BamH 1 F1 Sal 1 AT Y), HEBAFBIEAL R, W EATR ] Xho 1 F1 Bgl T, P35 8
W) (BamH 1M Sal 1) Ja i) H I BRI R R EEIERE, 926N T A ER K H B
pUCCRNAI + SIARF12 %tk . FIHBAE BB & B BEM IS Pse T F Sal T BEUIA. G, BIE R
H ) 7 BE pUCCRNAI + SIARF12 #AK Falid Pse 1 1 Sal 1 XUV Tk, 5258 Pse 1 Al Sal 1 XUl
VIJG ) pCAMBIA1301 #& A JEAT i 4, 3 3] pCAMBIA1301-SIARF12 Ak . F FH ¥ fil vk
pCAMBIA1301-SIARF12 SR AREE NACKT T LBA4404 . [7] IS H9 % pCAMBIA 1301 %5 8% Jf ks #5014
PR agice
1.3 EBEEREK

AU A7 %5 ‘Micro-Tom” Al AT A& #:4k (Sun etal., 20065 1%/DH] 4, 2016) .
B MS B5 570k FAEK 7~ 9 d IR B R BeRh e 1/2MS Pl et B3G9 1 d 5, 3l R B B
HHTIRY)G, #EFE SR (MS+2mg- L' ZT+6mg - L Hyg + 300 mg - L™ Timentin) 53¢
1FBNHEZE o B 3 MS AR 3R (MS + 6 mg - L™ Hyg + 300 mg - L' Timentin) A4 4R 5
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BRBIRARAI R (YK EA =3:2) BWEET,
1.4 SIARFI2 RNAi tEIkHID FLE

KH CTAB VE$2HU i Hyg PiPEMIrE DNA, #R4i5 SIARFI2 RNAiQ Tt BUW 8B L35 ]
W), ARILE A pCAMBIA1301 E/@20 ¥ ih RS 14 PCR 4 384G I 4% SE R BH AR R - 514 ARF12-F:
5"-ATGAGACGGATTTCGTGTTT-3’; ARF12-R: 5-CGACAGTGGTCCCAAAGAT-3'.

GUS KrillZ7% Jefferson (1987) [MSCHRIEAT o K 4% J R AT 28 U2 5t A RHETAR 7373l T X-Gluc
Wkt T 37 CHUCE R, 45T FAA F%E 15 min Jo5 ] 70% R 5, S EATER R I, 1A
BEE (LeicaMZ16 FA, Germany) A4 .

1.5 SIARFI2 RNAi EHFEKERIHEFEME

TEN TS0 3 N AR B e B RURIOGT FR A AL AR, A B T AR A IR 5278 R A RKOR B . RIS ST
A, BUE 2 #FBUNTE S RS, WERR TSNS, GRE R Tl M, RSN KIESHE
7, TGRSR AR, SRR, BUBIREL SR BhTORONCER DL RO TR A
RE, HAMRREE 3 MEWHES, HAEZAE A 10 ANAS R A BEALIE R —HE 30
ZEIFIBAEAT 30 SR SCHEAT 0 0. FIJT] SPSS 15.0 Tukey K96 0 M #1025 53 & ME (P <0.05).

1.6 FHEHME

W 87 2R R L LN R SRR ST A6, X5 2 HIb X DUJR (A6 S RS HLERE, A5 TFAERT P
REMEGTFIBCL R T B, LW EAE N 3 ~4. 5~6. 7T ~8 19~ 10 mm HIA[E K & I 1607 5
Yo FIREEABIBI S AL LT EUR ST .

P RE BT 2.5%) % VR LI 4 C R E IR, (BIE ER, AET 0.1 mol - L7 B R 2 v i

(pH 7.0) IEBEFEND 3 WK, RHX 15 ming FRH] 19K RCRAE S8 2 1~ 2 hy EEADVEEDE s ki
1 50%. 70%-. 80%-+ 90%-+ 95% LB/ AKALHE, REAMKEE 15 min, FHH 100% SEEE /K 20 min, 41
AT 20 min; PAEAA EPONS12 SR M AE A HEF) 12 1 VB AVRALTE 1 h, 1:3 BERALTE 3 h, 74ty
IR (70 °CO , RAIREFRRES . ARSI LKB 11800 DI LYl fr, JEEE 1 pm, 7E
A B 1A, KU EAOKE T, FE TR AL (REICHERT-JUNG HK120) 85 C
FEF o Fea M 0.1 mol - L BEMRZEMVINC IR 1% 30 FR IS Je 4 )5 T Leica 9906 WM %% (DFC420C,
TIED IR

F R R ] WAREI N > AN R B (AN 4 ~ 5 240 « PR MR SRR EZ
WIAEH) « AAREE (R 1 ~2 4D, AR SN B 5 R 23313 30 ~ 100 M40,
EHE S AR, TEM¥GE (P<0.05) .

1.7 EmBFERSEEERBERR ARFI2 RAES LHEXERRIEEES T
TEANTF) R I A B 5L Rl SIARF12-5 RNAQ T1 AU & DL EF A ROREARECR: , R TriZol V2
(Invitrogen, USA) #H{ RNA, %M Promega 2wl #2241 [1) ImProm-11" Reverse Transcription System
O IR RNA S5 38 cDNA.
SIARF12 40153 A OGHE Rl qRT-PCR 23 AT 51 W4 1. qRT-PCR X MW.AE BIO-RAD A w] SE I
9¢)65E B PCR 1% (CFX96™ Real Time System) _F#E47. KWAKZ: 1 uL cDNA #itK (10 ng - L™,
10 uL SYBR Green premix Ex Tag, 51#4% 1 uL (10ng- pL™"), ddH,O #M 24 20 pL. PCR VAL
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HM: 95 °C 3min; 95 'C 10s, 50~60 C 30s, fEH 40 Ko RN R DGAF 5 1A B € BIE N B
HEAT IR IR B Ce Al MR WA BAR B 0 5 Ct LRSS R IR, A 274 9% L Slubi3
(GenBank %35 : X58253.1) HWSHEA, THEIEHMAXN KIAE (Schmittgen & Livak, 2008).
BRI R S8 3 ANEYH RS

£ 1 (RT-PCR S#TFFESIH
Table 1 The primers for qRT-PCR analysis

PR A FR ERFH (5-39 RIEJFH] (57-3

Gene name Forward Reverse

Slubi3 AGAAGAAGACCTACACCAAGCC TCCCAAGGGTTGTCACATACATC
SIARF12 GGAGGCATCAACAAATCAGG CTTCGGGCAACAAAGCAATC
SICDKB2.1 ATGCTGGTAAGAGTGTATCGG CGGAGAGTAGTTGGAGGAAC
SICychbl.1 CGTTACTAGGAGGTCTGCTG CCTTTAGTTACAAGAGGCTTCG

SlPec ATGGGAAGGATCATGGAGACAGTGG AAGGAAGAGGACTTCGCAGCTAAGC
SIXTH1 CTGCCACGCCACAAGAAGTCC TTTGACGAACCCAACGAAGTCTCC
SIEXPAS AAGGGTTCAAGAACTCAATGGCAAC ACCATCGCCTGTAGTGACCTTAAAG

2 HiR 5

2.1 SIARFI2 WyFik41

qRT-PCR 73t & RKW], SIARFI2 {EF ARG H SHRPHaRIE (B 1, a), ERPRE
i, HOGEMZE, fEds BTN AR, M A ea HALh, TRk ERE, LA
FE R AR
20 A
| h

14t

B

12 ¢

Sﬂ
#*

HXFER
Relative mRNA level
=

SN =

¢ CD co €
5 e

TR EZy B B W & MR

Bud Ovary Sepal Pepal Anther Pedical Hypo- Leaf Stem Root
cotyl
A
b et
200 |- B
3
o]
i ':1 150
Rz
%% 100 -
Ee ¢
E‘? 50 - ﬂ o ﬁ DE
o F [ N
3.0~4.5 4.6~6.0 6.1~7.5 FiE 3 6 9 B,
Anthesis ————————— HEI AR
HEK/mm ﬁﬁﬁ%é& Pollination,
Length of bud Flowering days young fruits

3d. ft
RIFEFHEE 4 5 Unpollinated ovaries or young fruits ﬂ:gzﬁnge '

E 1 qRT-PCR #&7E7 SIARF12 BB Z Rk
Fig. 1 The expression profiles of SI4RF12 in tomato using qRT-PCR analysis
P<0.01.
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XFANTER A A 7 5 RGN AR T (B 1, b) KRB, TERMZRS 2T, BERINKRE, E
KRB, SIARFI2 AR R4 %, HEREITEN (anthesis) RIXEABIRMK, 7EH e)m 3 d IR
REW TR, 9 d R E PG AR N, B MEE AT N THR R, 1E)5 3 d SR SIARFI2
FAE BRI, W AR R R BRI 2RI KT

22 HERERRIIKS

T PCR ARG 7 NMEFEIME R (B 2). B4 GUS I (3D, 7 AR ZHME, [
N3R43 T 3 4 pCAMBIA1301 458 BH % TR RE & .

M 1 2] 3 4 5 6 7 8 9 10

2 &Efi ‘Micro-Tom’ SIARFI2 RNAi #E#k#H PCR il
M: Marker; 1~8: SIARFI2 RNAi FeIEDZERGN: 9: BIPEXTI: 102 BRI
Fig.2 PCR amplification detection of SIARF12 in SIARF12 RNAi plants of tomato ‘Micro-Tom’

M indicates DNA marker; 1 - 8 indicate the transgenic plants; 9, 10 indicate negative and positive control, respectively.

500 um 500 um

3 & ‘Micro-Tom’ SIARFI2 RNAi H#RE X-Gluc AL E L AN
A PRI ARA: B: HIEFFARAR.
Fig.3 GUS expression in SI4RF12 RNAi plant’s roots of tomato ‘Micro-Tom’ by the staining method of histochemistry
A: Wild type root tip; B: Transgenic root tip.

W) SIARFI12 Kk st ATRE M, Gkl 3 ANERANE] SIARFI2 RIKHISF R SIARF12-1,
SIARF12-2. SIARF12-5. SIARFI12 Wy vh 2k 53 70l A6 ) 38.2%. 55.3%1139.6% (K] 4).

X SIARF12-5 R R RS R B I FEH SIARF 12 FE R A Mt 38 WA AEAS [ AR B3 1) 1 5 5 4 S
KB ZBHE] (K5,
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[E]l 4 SIARFI2 7E SIARFI2 RNAi EEEEHERNTRIATL
S A AR pCAMBIA1301 B4k 6 AR K 5
1~5 4 RNAi NAI#E R SIARFI2-1. SIARF12-2. SIARFI2-3.

Fig. 4 Relative SIARF12 mRNA levels collected from empty

Control indicates pPCAMBIA1301 empty control. 1 - 5: Line of

SIARF12-1, SIARFI2-2, SIARF12-3, SIARFI12-4,

23 BEFREREREESREERAINE

M o1 2
Control

SIARF12-4. SIARF12-5, P<0.05,

vector line and SIARF12 RNAi plant

and SIARF12-5. P <0.05.

XN REER

Relative mRNA level

127

1.0

0.8 1

0.6 1

C I Bf AR Wild type
M RNAIi SIARF12-5

b

T

be b
041
0.2 cd
0
e 7-8

9~10

Anthesis B £ /mm Fruit diameter

5 BFHRIMFBEEE SIARFI2-5 % REHEKTRE L B

SIARF12 BB MRIE ST
Fig. 5 Expression of SIARF12 gene in ovaries and fruits of

wild-type and SIARF12-5 RNAIi plants

P<0.05.

K FEEE IS 3] 60%LL [ SIARF12-5 5 SIARF12-1 Bk 275 3248 K- 5 2R 58 A Ko e Wl 82 2 TR,
BAARRE 2 K L R AE e as B IR A L S AR R RRAI L, B & ER (£ 2.

#* 2 SIARFI2 RNAi R ERSUE

Table 2 The observation of flower morphology of SIARFI2 RNAi transgenic plant mm
7 2}t Sepal 16/l Petal 85 Stamen
Line K Length %t Width K Length % Width K Length % Width
WT 6.50+0.50 a 1.30+£042a 8.03+0.85a 3.00£0.10a 583+£029a 240+036a
SIARF12-5 6.33+£0.58a 1.20+0.26a 8.50+0.50a 3.03£0.06a 5.67+0.29a 2.53+031a
SIARF12-1 6.67+0.55a 1.34£0.06 a 837+0.64a 333+£0.58a 550+0.50a 2.27+046a
R 1e4E Style 1 b3 Ovary
Line K Length .12 Diameter K Length % Width
WT 473+0.64a 0.30+£0.10a 1.23£0.06 a 1.03+£0.06 a
SIARF12-5 4.88+0.78 a 0.33+£0.06a 1.37£038a 1.20+035a
SIARF12-1 490+0.36a 0.32+0.08 a 1.23+0.06 a 1.07£0.12 a

i P get St SPSS 15.0 BT BFMZERIHT (P<0.05).
Note: All statistical analyses were performed with SPSS 15.0 (P <0.05) .

PO AR IR RN Y A TR e i R S R B R e I, SIARF12-5 5 SIARF12-1 HAb bk R 5 B A A
PRAHEE, AR TRZRBAT 3 22 5, (R AN B o8 (1 7 30 AT A Sl o, B ARF 12 il %o
e BRAFFREEMAK (K 3, KB 6). HBEEAZTEHREEY, RNAI #ILER SIARF12-5
55 SIARF12-1 RS2y g 25 i TP A 7 5 25 48, pCAMBIA1301 #5 AL 6 TR RLRE G R 5. 33— 2D 5%
RI, RPN, BRI S m T B ARSI RIE (3K 3). 75 LRSI R
HktAR, AR s i i RL N RIRR, SIARF12-5 55 SIARF12-1 RNAG ¥ 3L kR R0 RS2
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Bo HABEMEHRIRLIERAER
A, E: HPAERL B, F: THEMUIRR: C. G: HIERIWRAR SIARFI2-5; D, H: FILPIBRR SIARFI2-1.
Fig. 6 Observation of fruit phenotypic characteristics
A, E: Wild type fruits; B, F: Empty vector line; C, G: RNAiSIARF2-5line; D, H: RNAi SIARF12-1 line.

%3 BMFTFERF SIARFI2 RNAI HEREHRRELE SHTFHILE
Table 3 Fruit characteristic and seeds number of wild-type and SL4RF12 RNAI transgenic plants

73 Jiit/g 1%/ em Fif2/ cm B LR T L AR /%
Line Weight Polar diameter Equatorial diameter Seeds per fruit Fruit set rate
WT 3.45+£0.63b 1.95+0.07 a 1.96 £0.12b 20.33+3.51a 73.30 a
1301-empty 339+£0.27b 1.85+£0.07a 1.92+£0.06 b 19.00+£1.70 a 69.10 a
SIARF12-5 424+017a 203£0.15a 243 +0.06 a 2233+8.74a 64.00 a
SIARF12-1 4.11+0.18a 1.92+£0.19a 230+0.10a 24.00+6.93 a 71.00 a

E: FrAa gt Beiim SPSS 15.0 HAFHEAT BEEZZSF T (P <0.05),
Note: All statistical analyses were performed with SPSS 15.0 (P <0.05) .

24 SIARFI2 % EHRL LB MBFESIT

TWIT KT SIARF12 RNAi FER SIARF12-5 WA NG I T 55 282K J5 HAE 10 mm (1) 452 RO 5%k
I, AEFFAEI B A BRI SIARF12 RNAT FERE I R A S 22 (K17, AL F)o WRSEEAR 3 ~ 4
mm JFUf, BFARA SIARFI12 RNAi FARF SEIANE 7 5 o R g N F IR s 225, RILA
L DRI R PR 2R SR S A K T B AR B R A i XD 2 e AR S HARIA R 5 ~ 6 mm DL B R EH

(7, C~E, H~D.

X6 AN [i] At 3T SR 5 L 7 4 B SF-24) TH RR N EAT G vE e Tk 5 ~ 6 mm B2, #5 4k kR &R SIARF12-5
AP IR B A0 P TR EE B A= I 0 76.0%,  of SR B i~ A TR BE N 137% (&1 8, AD, Uil Al
PR S B35 40 i Wl 2 KTy 2R

WAF R ERRSR R (Ohy By WERED Mgk R, FAREK 3 ~ 4 mm F1 5 ~ 6 mm
SIS S AR R L 2R (K8, B)o Ui WIHEIE R Al i) B s 2 K T B4 Al 3%
AR S IHAE T A 20 2 2 5 EE ), i B 3 2 A DR B 4 M T AR e 15

2.5 SIARFI2 %W EHRLLZBEHXERRIE

M Bt o DT 5 BB P R 23 T 5 R S 0 R 2 R 0 40 23 A AR DR BE IR R ik A2 K . gRT-PCR 73t
R, BPAE R AN A IR D] SICyeB1.1 A SICDKB2.1 FRIAIKVAE R SR B AR R L AR 7 ~
8 mm YL TR (B 9)o BF A= 8 it ARSI S 40 B2 K FR RBR A L DY (SIPEC) IR 2R
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W P SR TG K SRR IL R (SIXTHI, Vriezen et al., 2008) EFEG I EIIZR (HA 7 ~8 mm)
Fik BN, M KZEIEK SIEXPAS (Chen & Chen, 2003) FikHE/D.

LA E £ Fruit diameter

T+ 55

Ovaries at anthesis 5 ~6 mm 7 ~ 8 mm

B7 Fi ‘Micro-Tom’ 548 (A~E) 5 SIARFI2 ] RNAI KR (F~)) FRLZEHPREREMBHNE
Fig. 7 Microscopic analysis of the pericarp during early fruit development to wild-type (A - E)

and transgenic line of RNAi SI4RFI12-5 (F - J) fruits

3500 | Eﬁfﬁfﬂ Wild type x 301 B
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Fig. 8 The differences of cell area and number of cell layers in the pericarp of wild-type and SIARF12-5 RNAi tomato fruits
Fruits of 5 - 6 mm diameter were used for the measurement of cell area.

The differences between wild-type and transgenic fruits were statistically significant (P <0.05) .
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Fig. 9 Expression of cell division- and cell expansion-related genes in developing fruits of wild-type and transgenic tomato plants
Tukey’s test, P <0.05.
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