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ZHZ2 ZEREER RING-H2 finger EF A=
fEERIEDH

ABRE, KW, UMEW, BASE, ETRE FILE B A

G K22 5 ARl 22 BE, WiTl 448 321004)

B E: 71268 ZZEAMMRENFIE AR T, RING finger H 1L KR RMINIZ £H
FRERR, S5MMEANEKR G FOSEETpRam R . %A RING finger S5 B 2 117 S RFAE % 4%
TSRS, ANZT PR AT R R A I S b 2 B IS RING finger &K cDNA Bt (CgRHFI Fl
CgRHF2), KM%t & PCR WS HLAEA R Rk 5 A s i, g5 1%, A
SERH)JE T RING-H2 finger ZGK 5L, HAL SRS HR MBI CeRHF 2 MBI P A8 2 5 B
WRALLUN, CgRHFI iRV CeRHF2 i, HARLI W EERZE . ARG i RA 1 53 v T30 R 2 s
CgRHF2 {EH R R IR B I FRRIB KRR, (AT R SE BRI BL 2 B F . CgRHFI 5 CgRHF?2
PR 22 W I P AN DR LR A 20 28 S R S R A E R P AT AN ) (K A 0 g, il Th g AN

KW AN, IR, RING-H2 finger JE[H, woft; JLAEIE
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Isolation and Expression Analysis of Two Ubiquitin-protein Ligase
RING-H2 Finger Genes from Pommelos[Citrus grandis (L.) Osbeck]

JIN Xiao-qin, KANG Zhen, LIU Wei-na, PAN Yong-juan, WANG Li-huan, GUO Wei-dong, and YANG Li"
(College of Chemistry and Life Science, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)

Abstract: RING (Real Interesting New Gene) finger proteins specify the substrates in the 26S
ubiquitin-proteasome pathway, and play important roles in plant development and stress responses.
However, the sequences, expression characteristics and physiological functions of RING finger genes in
pommelo are little known. In this study, two RING finger (CgRHFI and CgRHF?2) cDNA fragments were
isolated from Red-fleshed and Guanxi pommelo. The results showed that two CgRHF's were belonged to
RING-H2 finger subfamilies, and there is no DNA base difference in the sequences of two cultivars.
Quantitative real-time PCR results showed that gene expression of CgRHF'I is significantly higher than
CgRHF?2, especially in the stems, leaves and flowers of red-fleshed pommelo. The expression levels of
CgRHF2 were relatively low in the tissues and fruit development of two pommelo cultivars, but
dramatically increased at the fruit mature stage. This study has implied that CgRHFI and CgRHF2 may
play different roles in the tissues and fruit development of Red-fleshed and Guanxi pommelo, and can not

functionally complement.
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268 7z ZE MR (ubiquitin-proteasome pathway) A& VAN EAZ AW b 35 B 2R A g i
A, AL D RE R AN R AR HE T, SEBI ZMARE R Y, RGN R (S SR
Mo 285 oA e s N A G R e e T AR A AR B ) P AR EE2E/E R (Frescas & Pagano,
2008; Bedford etal., 2009; Hochstrasser, 2009; Navon & Ciechanover, 2009). 72 % &l A& 14
IR FE L. i ATP $2fitRE &, 72 ZP0E M (ubiquitin-activating enzymes, E1) ¥IGZ 2%,
2R R FZ4E A (ubiquitin-conjugating enzymes, E2) HIVEMEAL AP R (Cys), L
E2 - ZEEAW: ZHEAERM (ubiquitin-protein ligases, E3) REUUIEE [, ¥ B2 L&A
fEAS ] Fhril, ek B2 ¥z R 2t , B B2 K2 R 2 B3, H E3 BBz R NEH.
B I B OK IR — e B, #5285 268 M ARHAUET A% (Moon etal., 2004; Lietal.,
2011; Wang & Deng, 2011). 26S ¥z & [ i A2 48 H iy O A0 AT m B B PE 0 & 1 i B At ids
1, B ard PR TR B S PR 0 B2 7 X (Hochstrasser, 2009), U741 5% 1 & S
51Zi#&4% (Stone etal., 2005).

26S i A AR A T A0 i A A, UMz A B DR I e — AR R R I R
Pt E3 R/ R P O HE T R R EEAEN], o RNV ERER . R B SHE R R A
Beffiitrh, B3 ERRE 2 PO A N S AR 2RSS 1 Gk CRENEFIEHENT, 2006;
Budhidarmo et al., 2012) . H #if &K IL1) E3 420 = 2145 HECT(homologous to E6-AP carboxy terminus)
ghE M3 S % « RING (Real Interesting New Gene) finger 25 #4485 % Al U-box (Ubiquitin chain elongation
factor) &5 K 5% 3 K38 Horh RING 45 Byt 5 e o — AN e K ) a1 0%, HoIA 45 9 38 (RING finger
domain) J& RING finger 28 [ H A E3 B IR M E 450 o A3#ER) RING finger T A5 14>
BLAREENEN Cys MAIEIR (His) FRIEALRAVEER S8, thiA Zn® RIUHTR. (1 B FE M5k H%
JER “cross-brace” 4itt), ¥ E2 ML EHIT, MINAE E2 - Z RE AW EIZ R @30 25
1 (Lecker et al., 2006; Metzger et al., 2012). 4 Zn* 45448 5L Cys Fl His (R 507 F AR,
RING finger Zjik X 7] 43 RING-HC+ RING-H2. RING-v. RING-C2. RING-D. RING-S/T+ RING-G+
RING-mH2 fil RING-mHC 9 KW (Lietal., 2011). IATWFFIFI, RING finger 8 [ 55 B 53 At
LA Z WAL SR B RACE SRR WEE RN RS e RN BRI AR BT
MACI R B R R ) EEA/EH (Osterlund et al., 2000; Ma et al., 2002; Molnar et al.,
2002; Xu & Li, 2003; Guo & Ecker, 2004; Moon et al., 2004; Seo etal., 2004; Kepinski & Leyser,
2005; Serrano etal., 2006; XIMELEFIEHE, 20105 2523, 2011; Wang & Deng, 2011). Welsch
25 (2007) KD RING finger 45 )3 ff) SINAT2 (SEVEN in ABSENTIA of Arabidopsis2), T fE
7 ARAP2.2 LRI RIS b RO E, Rl E3 M 2 5 A
2 MRIVED G GRS AR . BEAN, ARSI S FTIRE LS 0 > RING-H2 finger 4
DRI 7 B V8 6 el B HE AR A 21 A B A v R ek AT OR 22 5 o A AN o 0 v 23 ) 20 5 A
RING-H2 finger E[H, HIFFUHAEAN R0 R K R SEAN R R NI B A, i — B 0F 92 5L A
5 e B AR RV PRI R VR R, DURAL PRV e SR AR S 1) 43 T AL A

QY VL SRS DARE

1.1 ey
PR R AR A A B NR B R A G BRI IEHL 10 A2 2E 3R 2 hh S FL AT R L AR AR R 4T
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WEAM . T 2012 4F 4 HREBIOAR, HY (G, seapEmn ), Baedmaie, DLk
W) 754 105, 135, 165 A1195 d (KRS, FE i AR GG T - 80 CIAF % o

R L FH (9216 9% 5 B PCR (quantitive real-time PCR, qPCR) {X4 Applied Biosystem 2%
7] StepOne Plus™ PCR 1%, FastStart Universal SYBR Green Master ) [ Roche £ fi/A 1], gqPCR 8 i%
RIS 25 W BN T AE R R 7], RevertAid™ First Strand ¢DNA Synthesis Kit 1 [
Fermentas /A 7], NEB (New England Biolabs) Phusion DNA & B LSRR H IR A A, R
HITEN VIBE. pMDI18-T % /4. DNase I . T4 DNA %4/ . DNA marker 2504 [ 54 TR COKE)
AWAF, 514 G 1D il BEER AW E AR B2\ 5

1.2 2 RNA RU3RENR cDNA &%

Z R BN (2004) FE7 12 R Bugos VEHEHURE AL RNA, DNase [ 2535k F 2L 141 DNA
FERCH S RNA S 58510 O BEVH R B I 6t e ek R U o 5k BEJS . HX 1.5 pg 2 A R 5
A cDNA —BEFI 55, fR{7F T -20 CH&H.

1.3 CgRHF1 5 CgRHF2 B3 &

H4i NCBI %4k 4= RING finger JE K7 41] (CK936064.1 5 CX668248.1) K44}, ik HarvEST:
Citrus #f (http: //harvest.ucr.edu/) AHN[FHAEG ESTs, N 4 — 214 ) RING-H2 finger /741
MR B SRIUT 5 2l e vk 51490, Lol DAF105 d 5571 M cDNA 55 ik, K H Phusion DNA &
i HE4T PCR ¥, PCR R WAk Z& A: cDNA 5% 0.5 uL (FF¢ 10 f%), 1x PCR buffer, 0.4 uL L
MTWS, 0.6 uL ANTPs (2.5 mmol - L), 1 U Tag DNA %48, 7N ddH,0 2 EAKF 20 pl.
PCR X FEFE Jy: 98 ‘CTIAYE 30s; 98 ‘CALYE 8's, 60 ‘CiB-K 40s, 72 ‘CHEM 505, 35 IKIFFF; #i%
J& 72 ‘CHEfH 10 min. PCR /=400 A JG& I, 4lift, 5 pMDI18-T #iikid, A KImAT &2 &
M TGL, W EABEFE. W% PCR. FREH A RGUIRAFA SR (T oabEscitam ) (B UAm e
SERIPIIEIR, 2002) JriFdgdE. BHPESERERE g oL iR A Wy H AR A B2 w1 3 56

1.4 CgRHF1 5 CgRHF2 BYEMIEEZ S

FIF NCBI M3+ ) BLAST Chttp: //blast.ncbi.nlm.nih.gov/Blast.cgi) 4T M 4 CgRHFs I3 4 [F]
JRPELEXT; BioXM 2.6 BAFHE S ILE LR T4 7EL 4K+ ProtParam Chttp: //www.expasy.org) Tl
i A 4 TR A ER A5 H s TMHMM 2.0 7E 2854 (http: //www.cbs.dtu.dk/services/TMHMM/)
OISR SEAE I DNAman Al MEGA 4.0 S 2 LR P AR . STRING 9.1 7R AT (http: //
string-db.org/) M AT BEMI B AEE 5 YLoc ZEZE4K AT (http: //abi.inf.uni-tuebingen.de/Services/YLoc/
webloc.cgi) TV 41 Hd 2 £

15 CgRHF1 5 CgRHF2 EIEZEMS I AZEMRIL LA EHIEFHRIELH

R CgRHE c¢DNAs /3351511 qPCR 514 (K 1), LMl p-tubulin S5 CgRHF1 5
CgRHF2 FEINAELL PR TR AN R LA R R LA R K B I RIE . qRT-PCR K NAR R H 5y
SIMA 2x SYBR Green 10 uL, 10 pmol - L™ forward primer 0.4 pL, 10 pmol - L™ reverse primer 0.4 uL,
50x ROX Reference Dye II 0.4 pL, ¢cDNA —%% 1 pL (Fi% 10 £5), ddH,O M e S W AR R 42 20 ul.
FEAMFE T 3~ 6 W, JE 3 ANMEY# . qQRT-PCR RN 4&AEHA: 95 CHIAYE 5 min, 95 CAZYE 3 s,
K MIEN 455, 40 IRAEIN . S N 25 05 BEAT J ik 1t 2 70 A M B Iebi e e Pk 368 8 P ke et . SR
JH 24T 3553 BT qQRT-PCR %idis, BT Origin 7.0 B4 s 1F .
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&1 319F%)
Table 1 PCR primers used in this study

AR 15 1 H& Ty 1Y bp
Target gene Sequence (5'-3") Comment Predicted length
CgRHFI Forward primer: TGGGCCTCGCTAGTATGCCGTCCG FER 4y 477

Reverse primer: AAAACACTCTCACCAGAAACAAGA Gene isolation
CgRHF1 Forward primer: GTGAAGATGCAGAGCATGACTGTT SRS 114

Reverse primer: CCACTTCTCCAAGCACACTTTAT Gene expression
CgRHF2 Forward primer: ATGTGGGGTTCAGGTATGA BRIy 25 573

Reverse primer: CTAATTTCCAGGAACAGAGT Gene isolation
CgRHF?2 Forward primer: CTGTTTGTCGGTTACCATTACAAG FERFRIL 128

Reverse primer: GAAGTCTCAGGACTATCAACAGC Gene expression
P-tubulin Forward primer: TTTTCCGTCTTCCCGTCTCCTA W2 HE 106

Reverse primer: CACCATACATTCATCGGCATT Reference gene

2 HEREHT

2.1 ¥ CgRHF1 5 CgRHF2 cDNAs B9 B R F 545

PRI ZE A A 5 TR A R S R S AL 20 S RNA Z0iiisiise 48, LA, 2. Hol
FeAh 2R mrTs 4 (B 1.

AN MR E LI E A MR &
Red-fleshed pommelo Guanxi pommelo  Red-fleshed pommelo Guanxi pommelo
75 105 135 165 19575 105 135165195 R 5§ L F R 5 L F

288 1RN A—e I i L — — — — — —
185 rRNA—= — — P S S——

1 IHERSEZEHRETELZENHTREALRSE RNA
75, 105, 135, 165 fl 195 J46J5R¥- R: M: S: 25 L: W F: fk.
Fig. 1 Total RNA extracted from juice sacs of Red-fleshed pommelo and Guanxi pommelo throughout
fruit development and different tissues
75, 105, 135, 165 and 195 show days after flowering. R: Root; S: Stem: L: Leaf; F: Flower.

KHAWE B 5 R vk, 40 ) AL R S R IR VR Al A o 105 d 2Rl cDNA H1 )
B2 500 bp 55 600 bp 4570, [EISCH IR By, B8 T BUATF AL 2 KA TG, Fiiiz i
TERE, 2 LR A A EIIE, At 4ok CgRHFI (474 bp, wtd & (A7 157 aa, Pt/ T
H217.7kD, pl4.49) Fil CgRHF2 (573 bp, #%ifi% 190 aa, LR/ THZ 21.2kD, pl 7.10); P/ NE
s s LR F 41 C Il Cys-X2-Cys-X14 (X15) -Cys-X1-His-X2-His-X2-Cys-X11 (X10) -
Cys-X2-Cys (X MBk Cys 55 His ZAMIMTERERIER ), fR5FIHEF N C3H2C3 ! RING-H2 finger & [
FE o (B 2). bAh, FER BN CgRHF1 S54NE M) CgRHFI, RN CeRHF2 54 A
MY CgRHF2 cDNA JBSE4A—8, LWt %R . CgRHFI ¢cDNA J Bt 541 RING-H2 finger 3
PII-C02 (Poncirus trifoliata, GenBank No. DQ158860.1) FILLEIE 99%, FHARIE kL HIRLH (K
3) 8 BIR CgRHFI SR FERIT A 51 (ABA42952.1) WioES ok Afdlr; A N s 9 ~32
P SETR A T eI 5 BB e S5 44, YLoe BRAFTRIINZER 1 {7 T2 4k; STRING A4 LAl g I+
AtXERICO (GenBank No. NP_178507.1, 5 CgRHF1 5 56% A1) ARk 7341 % W) CgRHF1 1 fig
Lj ASK1- interacting F-box protein (TLP9)., UBCS8 (72 %45 &1 8). RGL2 (RGA-Like 2, 4ifiy DELLA
HHED. At2g31470 (F-box FEdH) FHAE (] 4). CgRHF2 cDNA B S5 HE ., B, N5
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RING-H2 finger & FAAHMIEEARR L (B 5, &1 605 8 N ans 3 ~ 23 A s FER 2 T AE M5
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C
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4 AMRHF-XERICO
Bk & BIRFP
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Hii CeRHF1

1 CtRHF

I3 EhRHF

% 5] HbC3H4-type RZF
i MIRHF/ATLAK

ﬁ ReRHF/ATL3]

At SIRHF/ATL10-like

&

D

3% SnRHF
¥ ZmTPA
0N
{E

4 AtRHF-XERICO
GiiE 1L BARFP
ol 3E BnRHF
CgRHF1
CIRHF
}E;‘i’é]hk[]l
$if HbC3H4-type RZF
S48 P15 MIRHF/ATLAK
Lk ReRHF/ATL3J
i S]RI-[F ATL10-like
55 SnRHF
Lk

ZmTPA

:—?u*iﬁl |52

ki EGI'E&ESF%

i3 J]_il‘{’ %4 B Putative transmembrane domain

T SBCEM. e eeeennenannans

ISlSFSSEBFSSV'bSS'\SS
IPUF”"DG’ } uS

: 'l;zh sss;rysy';,sr; ushzm:f
FGLAE. .S8SEFYSYFASEG.VV smy
:azs;;sssapssa:ass:: -

CAECYSEACCEFGYRTLVLEY

B 2 CgRHF1 fwESK T EER FIIERIE L3

Fig. 2 Deduced amino acid sequences comparison of CJRHF1 with other homologous sequences
AtRHF-XERICO: 4rabidopsis thaliana NP_178507.1; BARFP: Brachypodium distachyon XP_003572327.1; BnRHF: Brassica napus AEQ19306.1;
CgRHF1: Citrus grandis KF310530; CtRHF: Citrus trifoliata ABA42952.1; EhRHF: Eutrema halophilum AAM19707.1; HbC3H4-type RZF:

Hevea brasiliensis AAP46154.1; MtRHF/ATL4K: Medicago truncatula XP_003601512.1;

i 54
IPUAR I, GEALTRUBL; STRING B ARIKE AT e 5 2 HAFR & H .

RcRHF/ATL3J: Ricinus communis XP_002533895.1;

SIRHF/ATL10-like: Solanum lycopersicum XP_004251547.1; SnRHF: Solanum nigrum ADW66146.1; ZmTPA: Zea mays DAA40340.1.

68
100

100

oo B Cicer arietinum CaRHF/ATLA4-like (XP_004502107.1)
| S BifE Medicago truncatula MIRHF/ATLAK (XP_003601512.1)
BEIEE Ricinus communis ReRHF / ATL3T (XP 002533895.1)
I W% Vitis vinifera VVRHF/RHALIB (XP_002264718.1)

57! #5 IR, Cucumis sativus CSRHF/RHA1B-like (XP_004139989.1)
KL Fragaria vesca subsp. vesca CVRHF/RHA1B-like (XP 004303584.1)
100 \1AT 3 Eutrema halophilium ERRHF (AAM19707.1)

b HIF Arabidopsis thaliana AARHF-XERICO (NP_178507.1)
filti Citrus sinensis Cs2g19040

i #h Citrus grandis CgRHF1 (KF310530)

T8 ¥ Citrus trifoliate CtRHF (ABA42952.1)

&l Solanum Iycopersicum SIRHF/ATL10-like (XP_004251547.1)
F&li Solanum Iycopersicum SIRHF/RHA1B-like (XP_004239288.1)

[— Wi Solanum Iycopersicum SIRHF/RHA1B-like (XP_004243594.1)

1000 F3f Solanum Iveopersicum SIRHF/RHA1B-like (XP 004243593.1)

B3 CgRHF1 KT EERFII RLH LR

SR EIEUE D 1000 JORRS i A B AR A

Fig. 3 Phylogenetic analysis of deduced amino acid sequences of CJRHF1 with other branch homologous sequences

Bootstrapping was done by resampling from the data 1 000 times.
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_KEG
AT2G31470 / \F y
£

/—

AT2G45900

\,'-\'1‘2(;3434(]

4 AtXERICO (CgRHF1 FiEEH) EEAHIM
L1 T 4 RO 1 () 8 T BE XU AC IR UE FLAE
Fig. 4 Interactive proteins prediction of AtXERICO (homologue of CQRHF1)

Red lines represent protein-protein interactions identified by yeast two-hybrid assays.

RIS Atdg33565

itk 4 2 BARFP/ATLS0-like] c ; . .DECA un Baads. ek 74
Hii Ce R 465G B2 I . 3 .. ABIE 73
ﬁ)ﬁ. CsRHF/ATL34-like 73
Hi&f FVRHF/ATL16-like 71
J o GmRHF/ATLS51-like 74
B4 s MRHF 74
KA OsRHF 78
B JFk ReRHF 71
F4 SIRHF/ATL16-like 71
B /R E/h 2 TuURHF/ATL28 76
Fi%i VWRHF/ATL7 67
A ZmRHF/ATL2M 72
N BT 65 Ys £E 92
— it BARFP/ATLS0-like #8vy. : ) W B % 143
ﬁ)ﬁ& 54-lik : § i . ) 12
Y ike TEE. . YBEE, 2 e HE F .

TitE TL16-like . i e A 3 LR CE 2 ijﬁ
;kﬁ AT -4 T - 143
R 143
KA O 158
[ . A B e EwEE 140
Feali SIRHF/ATL16-like . - . " ; - 141
fIRE A TURHF/ATL2S o8y ¥.8 e E % 144
i %] VWRHF/ATLT ‘ y ¥ | 5 . 136

EX ZmRHF/ATL2M @ .5 R R R N . EE 135
S Atdg33565 P

Bl 5 BARFP/ATLS0-like 170
Al CgRHF2 191
B CsRHF/ATL 54-like 503
# % FVRHF/ATL16-like 185
o GmRHF/ATLS 1-like 167
B E % MIRHF 161
7KEG OsRHF 191
Pk ReRHF 189
Fifi SIRHF/ATL16-like 168
%%[ﬂf]\_&_ TuRHE/ATL28 NEQYE 1 171

VVRHE/ATLY VEFEAFLTA . . ISVCRSHGWLLPGPERSVE ;
K ZmRHF/ATL2M eorolol. S TR s s 133

5 CgRHF2 4B IS EEL 5 ELR 4 e 3
Fig.5 Deduced amino acid sequences comparison of CJRHF2 with other homologous sequences
At4g33565: Arabidopsis thaliana ABF19017.1; BARHF/ATL80-like: Brachypodium distachyon XP_003580356.1; CgRHF2: Citrus grandis
KF322036; CsRHF/ATL54-like: Cucumis sativus XP_004145049.1; FvRHF/ATL16-like: Fragaria vesca subsp. vesca XP_004306846.1;
GmRHF/ATL51-like: Glycine max XP_003552363.1; MtRHF: Medicago truncatula XP_003623843; OsRHF: Oryza sativa AAX92760.1; RcRHF:
Ricinus communis XP_002511792.1; SIRHF/ATLI16-like: Solanum lycopersicum XP_004229851.1; TuRHF/ATL28: Triticum urartu EMS54905.1;
VVvRHF/ATL7: Vitis vinifera XP_002270058.1; ZmRHF/ATL2M: Zea mays NP_001148220.1.
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H Citrus grandis CgRHF2 (KF322036)
B Ricinus communis ReRHF (XP_002511792.1)

03 |: HH Fragaria vesca subsp. vesca FVRHF/ATL16-like (XP_004306846.1)
53

# I Cucumis sativus CsRHF/ATL54-like (XP_004145049.1)
il Solanum lycopersicum SIRHF/ATL16-like (XP_004229851.1)
KH. Glycine max GmRHF/ATL50-like (XP_006576368.1)
100 KHE Glycine max GmRHF/ATL5-like (XP_003552363.1)
100 JEYE S Cicer arietinum CaRHF/ATLS5-like (XP_004492686.1)
99 KH Glycine max GmRHF/ATL32-like (XP_003535500.1)
E KH. Glycine max GmRHF/ATL32-like (XP_003556277.1)

S8 S Cicer arietinum CaRHF/ATL35-like (XP 004496180.1)

54|: # I Cucumis sativus CsRHF/ATL7-like (XP_004140896.1)

99 BiEE Fragaria vesca subsp. vesca FVRHF/ATL32-like (XP_004307041.1)

il Solanum lycopersicum SIRHF/ATL38-like (XP 004249998.1)
W% Vitis vinifera VVRHF/ATL38-like (XP_002270953.1)

EIF Arabidopsis thaliana  At4g33565(ABF19017.1)

6 CgRHF2 RiBHEEEFTIRGHLR
SR BRI 1000 IR Pz B LA EAS LA
Fig. 6 Phylogenetic analysis of deduced amino acid sequences of CJRHF2 with other branch homologous sequences

Bootstrapping was done by resampling from the data 1 000 times.

2.2 CgRHF1 5 CgRHF2 BRIEHER

M qRT-PCR 4G FE IR SRR LT N % k) CeRHFI 5 CgRHF2 fFi. 2. MAITE 4 NHLY
DA KA I e SRS 5 ANAS )R B ISR Syt i (A Ko Wil 7 BT, CgRHFT AE40 A Eh =
R IR 0k Wl 2 i TR A, HOh e 2R R IE B CaRHF2 (ERRFIZE T [ i 21 TR 3 il
SR MR R, ELD B R (AR T IR E R, AR A T IR

W 2L A% AY Red-fleshed pommelo
O ¥HZE A Guanxi pommelo

= 35 CgRHF] #* _ 1.2 ¢ CgRHF2
(o)
5 5 10 |
=
g =
i w G 08 ¢
& P
ﬁ 8 ®F 06t
3] p o
>
z £ EZ 04 #
g B ok
2 E 0.2 + ﬂ
= = ij
0
Ui E e Jia Ui E e A
Root Stem Leaf Flower Root Stem Leaf Flower

7 HWARFE4ELR CgRHF1L 5 CgRHF2 KIIEM RiAE
Fig. 7 Expression analysis of CJRHF1 and CgRHF2 in different organs of two pommelo species
*k P <0.01.

BRAE)T 135 d 24k, CgRHFI FEZL P E AR SEH I P I RA A B v T I i, HAR SRSk
B RRW LTS . CgRAF2 {EREAN RIS T RSP RGEF AR, AR ETHES,
EAE AR BL (FEJE 195 &) RIX QRIS vy, FLIEREARE W w FO RN &M (B 8).
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W 2L A% AY Red-fleshed pommelo
35 ¢ O FEEZE M Guanxi pommelo s
20 | CorHFI 60 - CgRHF2 -
40 |
2.5 -
ok 20
2.0

Aok Aok

Hla i ll

105 135 165 195 105 135 165 195
1EJ5 KL Days after flowering 1EJ5 KL Days after flowering

1.5

FAXT R R
The relative expression level

FAXT R R
The relative expression level

S =N W
T

8 MRILLZEFFRRAY CgRHFL 5 CgRHF2 MMM RIAR
Fig. 8 Expression analysis of CJRHF1 and CgRHF2 in fruit development of two pommelo species
*k P <0.01.
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HATUEAM M AN R E WA RS T2 —, FEIE AR 2 S, SRR
PBME A AN R A RS 4~ 7 d BB 50%, K258 MR 8 1A 00 S 8 R
() A e i R IR 1R 52 . (Vierstra, 1996). 1128 FIBRAAR IR 2 AL I 2R 1 5 H %
fif o — AR SRR, D B3 fEZ R AR o i, R UUE iz FE O8I & E T
FERE e I B OCBERl o AR B3 A UM R e 05, VR e U — R SRR,
RIIE 268 72 F i A& B3 AR 580304 E1. B2 £ (JEE4E %%, 2010). RING finger
JE H AT E3 Fhac e KIS, A& RING finger 2525 1L 600 F# (Li et al., 2008), #IEGFF.
IKREAE R 2504 469, 488 Fl1 688 AT HEN RING finger (Stone etal., 2005; Limetal., 2010;
Li et al., 2011), ShlsESC R o 2 T G M AE R 41 RING-H2 finger J& 0173 54 214
55250 4~ (Guzman, 2014). HEih# RING finger JE K a8 (A L W2 ThEE W9 2, (EAY)
RSN NI NI 2

ARG DUFR R A S LA A RS AR AR LT MO MR, 2 B 2P AN RING N, )& T
JL A ) RING-H2 finger ZKIR L 1 o IR B AN S5 L0 N M CgRHFI. CgRHF2 [y H5¢4 5, Johs
Zedt, WK CgRHFE F£ARZD R 3 Al S 58 e e 7 R IR AR S 1R OGS s i B, (AR S
PR A DR ) SRAFAE R o (EARSN T, 5 CgRHFT KPR i 5 [R5 1) PII-C02 J5 IR Wi |
IR T- S, iy fEA 2 B 1R R RO T Pr i A5 (Sahin-Cevik & Moore, 2006). CgRHF 1
FEDH RS 3 s A M T ALXERICO figtis 5 B2 g, ULAIA RS 5 5% 53842 AtTLPO S5 HAT HAE
KEHR, WL FFAE DELLA S, S pm Bk, e+ 52 1m sz (Ko etal., 2006).
K ZmXERICO WZRIEWZ R Z A (Gao et al., 2012). ARKH RIER 54T K G
R RS GRSz B B G OERE) A, CRNEMSS T CeRHFI Rk E T IR
A, AR TS ERAE % R 21 DA Al 8 S S R e MR AN T P R TR . H AT
Wi CgRHF2 [FIYFSEIAH G EW 2= e (4R IE , AH M L7 5 R I IE R SRR T ATLs WK &
(Serrano et al., 2006). AWK ATLs S04 % G326 AT BTSN, 5 R B 1) A2 5E F B e A%
(1) C/N Lofl, RS MFLAR B R Al T, BLA H A T I R e RS rh ke 380 F 2 (R i
{EF) (Guzman, 2012). AR R IL CoRHF2 B LAV T SACT AR BT, 15 SR
B B IE S FETRGE E T, HENNZIE R A e 5 R SE A5G . CgRHFT 5 CgRHF2 FRIABEA ) 22 i
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TN AN IR IFE R S R SR 5 ERE AT AN I B 22 Dhse, JFARDIRE HLANEDA

BT, XM (20130 DAL A S i JE R B R I O RERE, SRS 22 e A2 B 73 15
i 44 DIE5RILRN) Unigenes, WG 5HS EARAGHR. NEIRN ., #iatG2 50, &
WYL PR AT 7 2 B R S (B AR S MR 2 RIS 2R (K R I I 2 4% ). 045 CgRHFs 75 AR SCHE IR 7E Al
R BRI D RAAT s T RIS
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