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Bioinformatics analysis of RING-H?2 finger gene from Citrus grandis var.
Shatianyu Hort
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Abstract; To explore the molecular mechanism of self-incompatibility , the transcriptomes of the self-pollinated style
and cross-pollinated style of Citrus grandis var. Shatinyu Hort were sequenced by high-throughput sequencing
technology. RING-H2 finger gene sequence of Citrus grandis var. Shatinyu Hort was obtained through differential
analysis method, and some characters of the RING-H2 finger protein were analyzed and predicted by bioinformatics
method, including the composition of amino acid sequence, physicochemical parameters, hydrophobicity,
transmembrane domain, structure and function of protein etc. The results showed that RING-H2 finger gene was
845 bp in length with an open reading frame( ORF) of 387 bp, encoding 128 amino acids with deduced molecular
weight of 13.61 KDa, and theoretical pl value of 4.26, and contained a RING-H2 finger domain. Bioinformatics
analysis showed that RING-H2 finger protein was a hydrophobic and unstable protein. The homology analysis of
amino acid sequence indicated that the RING-H2 finger protein shared high similarity with RING-H2 finger protein
of Citrus sinensis Cs4g15340.1 (98% ) .This work will provide the useful reference for further investigation of the
structure and function of the RING-H2 finger protein.
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AR, Lai %51 764 0 55 (Antirrhinum ) T 5g e T —
AEAEH P S FR G F-box JE[K (ARSLF-S,) . [
J& i M RFEZE 4 (Petunia inflate) 1452 S-locus
F-box JE PiSLF2'" #§( Prunus mume ) Fl ik ( Prunus
dulcis ) EE BRFFPER S-locus F-box F&K PmSLF 1
PdSFB™ '

RING finger JEH a8 & — MR AK
&, G B R ) 45 SRR R 9 N AL PR A 4 H A
(RING finger domain) , HHETHIRIFEAREIRER 711
RING finger 51 HAZ R IEHM E3 (Ubiquitin-protein
ligating enzyme ) Tk , &2 215 SR iR iR
TR CEER T, RING finger 5 Filid Mz Z1ki&
W22 582 RACBMHEE )22 SRR &
A ALY SRR T MR E ST BTt
T2, DUSGEBE A S5 1 2 R AR I iR
FEPIBL T4 A SEASEAWIBRIAR ALY — RING finger
BATEZOEA R IER 20 st g B S
{45 F-box JE[K AhSLF-S,, 7EAEKY R RS R IA, e S
Skp Fil Cullin-like & [ %% & B SCF ( Skpl-Cullin-F-
box) & &1, SCF & A ¥ ' {345 RING finger
domain )85 4 Rbx/Roc/Hrt 13 52412 R E2
(Ubquitin-conjugating enzyme ) FHE]{A 1) - BATE ()
RING finger E3 {Z R H %l ARCL, 7E45 B IRYIZ
J 4t U-box Z5F3L S IRIUERY E2 AHEAEH, H Pz %
b, HHh 268 F5 B R, 520 A SEASE R Y
KA.

YR T 25 B TR B A SR SR AR
B EET, U FAl A S SRR A e85 LA K
B A 5 T TS IRAS — 2 PR . 70 T Al
THRCFR A SRR FEAE W 172 245 ek
AR B L T U A A SEAE
RS RAE R rh R AR o AR AT 3 T 4
HR R A S 2 FIAE R A TP e S 2 1 A AR L LA B o3
A ALE HEAT RN 2 S T HE— B R
H AR B, A SO0 3 32 Fl 5 S4B AL AT T
SN 38 % [ A2 5 A8 B AT 22 S B DR Y L
XF,3RA5 T VD Ml RING finger ZE [, I %% 55 K 9
W E BT T AR R A, BT b
Tl F ZEASSE RN LR A ER AR SR S8 B

1RSIk

1.1 RIEA

U A SE AT RER F P RN B 2 R f

F2RDE 10 4RA S5 R, TR AL 0 b FUAR AR i
TN H B (V0 HAf Vb Al 528 7 5 58 5208 (1R
Tl H Al ), 23 WcsE B ASFSRAE 1~3 d B4R
FERL Y RARTFFACRIAEAE | ST BV A A R AR, T
A ~80 C AR VKAR 25
1.2 KB AE
1.2.1  RNA (42H d R Ry

J RNA $2IBCR HT T BRI Trizol 35127 Al
B RNA 52 b TR R IE IR IR 5547 FR 22 7
HEAT S AV, P RN R R R L
3CHR(23]
1.2.2 JPA) Rl R G

{#iF§ DNAman . ORF Finder . TMPRED . Phyre2 |
NetPhos2.0 &5 5% 7 41 LA Ko 2 A s B A v T i 4
SrHT, {8 DNAman 8K P X 2 3 12 77 51 RING-H2
finger 1Y RGEHALK BEATHIRY
1.2.3 KA N ERGT

i FH RPKM 7% ( Reads per kb per million reads) ,
B TT resd ok [ BE — LR B T B 64 B2 1Y
resd B HITHE AL R B, R —DEFFEL
ANB SR A ) 32 DR Y i A e SR AS T BRI
B B MR A T, AR )R IE & (RPKM H)
TFHIRIZ AR P TR A W) R A ) 22 5 3R B A5 8, FDR
(false discovery rate ) {H#/IN, S A% BUH K, F2 0 &
B2 R ASCHE FDR<0.001 H22 5385k
FRIET 2 1% (log 2Ratio=1) MY A%t 1 28 F1 52
SEAEFEZ A e R R A7 22 3Rk Ge it H 38/ 58
1 d AEREZ W] (0 22 57 R IKFE O 3 467 4>, A 3/ 5+
A2 2 AEHEZ Al A 22 5+ 2RI R 3 4607, A58/ 538 3 d
FEREZ ] 4 22 S R IR HE D Ui D3 6091, 0 iR
X b2 S5 B T 51 L X #) NR (NT Swiss-Port , COG
SRR R 193 22 S BE R gm A 2R i S RE . v
Unigene20689_All & T4 RING finger £ 1 3E

2 EERE5HT

21 EEMEMERZESH

V> HHH RING finger £ H ( Unigene20689_All) [
FEHH ¥ 5] 4K A 845 bp ( GenBank & 5 5.
KY885238) , i i A= W) 1% B X DNAman DA K
NCBI ® 3% ) NCBI ORF Finder (http://www.ncbi.
nlm.nih.gov/ gorf/ gorf. html ) XJ 7 51| #4743 41 , 1% ¥ 571
B FF R R HE 3L 387 bp, it 128 AR LR, N
B 1 s,
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1 TGATGCTGCAGTCTGTACCTTACGGATTCTGTAAGCTAGTCGAGTCCTATCTGTAGACTT

61 AGATTAAAAAGCTTCTCTATATATAATTATAAATCAAGTACAACGAGCAGAATAGCTCAC
121 AGAAATCTACTTCAAGCTCTATCCCTCAAAATGGCGTCTGCATATTCGTCGGCGATCAAC
M A S A Y S S A IN
181 AACAACACCGTCTTACGCTGTCCAATAATCGATCTAAGCTTCGACCTCGACGAGGCTCTA
NNTVI LI RT CPTITIDIULS ST EDTLTIDTEA AL
241 ACGATGACTATCACAGACACTCCGTCAACGCCATCAGATGATCAAGACCAACAGAAGATT
T MTTITUDTU®PSTUPSUDUDIGQDIQAQIKTI
301 GAAGTCACGGGAACAAACGGTGGACTGCTGATGGTGGCGTCGGACTTGCCCACAGGTGCC
EVTGTNGS GT LT LMV ASTDTLTPTG A
361 GGTAGTGGTACTACTGAATGCGTTTGCATGGTCTGCATGGAAGATTTTGATCCGCAGGAA
G S GTTET CVCMVCMETDTEFTDTPAGQQE
421 TTCCCCGGCAAGCAAGTTCCATGCGGCCACGTGTTCCACGCGAAGTGTATCTCCACGTGG
FPGKQV?PCGHVFHAIKT CTIZ STW
481 ATATCCCTTTCTAATTCTTGCCCTGTGTGCCGCAGTCGATGTATAATCTCCGGCTGACGC
I SLSNSTCPVCRS ST ERTCTITISG =*
541 TTTCTCGAAAATAAATAAATTGTCTTTGGAGAGTTTGCCTTTTATTACTTATGTTAAGTC
601 CTGCATTGCGATTTATGATTCCGCTTAAATTAGGCGTTGCGAAAATTAATGGTGCCTAAA
661 CTATTGATCGGAAATTTGACACGTATAAGAAAAGATTTGAAACTTTGTCTTTGAAAAATC
721 TTTTGAGGTGTGTATTAATTTAATCTGTTGCATTCTCAAATTCTATTTTTTATTATAATA
781 AAATTGGTTTTCGCTACAAATTAACGTCAAATTTTTGCCAAAGACAAGTAAAAAATAAAC
841 TCTAC

1 RING-H2 finger EEHEE FFIFENNSEEF 5

Fig.1 Nucleotide sequence of RING-H2 finger protein gene and the deduced amino sequence
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Fig.2 Conserved domains of porcine RING-H2 finger superfamily protein

2.3 RESE ARSI AR KT Hh TR T T Y SR AT 2 BER (Asp + Glu) BVEK

iz AL 3K A (hitp ./ / web. expasy. org/ protparam/ ) W15, IEH TR IER (Arg + Lys) BACH 6, HEFUR
X A B AT i E A B i KPR AR AN 3 s L 3 el LA iR A
13.61 KDa, %5F8 5, pl 2y 4.26, 707N Co HyNygs  SiRSAYIREE P B /K PE R R LY 0 2.96, e/ IMEZ) -
0,031, MEERK N 45.90, )8 TAREEH, H 3.65 ¥IPEEREARHUKEH,
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gk
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E 3 RING-H2 finger & B E/KESH
Fig.3 Hydrophobicity Analysing of RING-H2 finger protein
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Fig.4 Result of TMpred prediction on RING-H2 finger protein

2.5 BARZHUR=FERHTN
i FHTELR BT 5 SOPMA ( https : //npsa-prabi.
ibep.ft/cgi-bin/secpred _sopma.pl) Xf RING finger &

P s e A T 0, i 25 SR & 5 o, g5 AR
FRIIZE A -T2 TE PIT &7 L 911°410.94% |, SE {1 EE N
34.38% ,B-% 1 7.03% , TR Ky 47.66%
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Bl 5 RING-H2 finger & B _H TN
Fig.5 The secondary structure prediction of RING-H2 finger protein

b - BRHE 50 B-56 48 s I TCHUNI A A 5 e D SEfREE.

) A A 2 x4 PhyreZDﬂ XF RING finger #K 4
FERR P AN AT = AR AT IO, S5 an &l 6 FirR
iR, UL e5dOKI S5 14 g M, 85 1 128 4>z Ak
FRIF 5 A 64 A2 iR 5B AR A F 99.7% 1 AT
(-

2.6 RABEFILENMREZELE

70 A Unigene20689 _ ALl J 51| 55 it 45 %5 38 J&
( http://citrus. hzau. edu. cn/orange/) ) RING-H2
finger £ [ ( Cs4g15340.1) 1) cDNA FHALLE Ny 98%
PR NCBI F#H At 9 A #1) RING-H2 finger J
R mtd i) & L. 74, FIF DNAMan R GE K H
W, 45 RV M Al RING finger %5 K 25 5 19 25 1 5
HZHBHEIRE (Citrus sinensis) AIRITIFEL CR,
J& T [F—d- k433, i 7 s, gt IRl e,
FER IR N v A —A RING-H2 finger £ [ 1Y {4

SPLEF S HEI VD FH A Unigene20689_ ALl 4 K] 24 At
()25 1 & RING-H2 finger 5,

6 RING-H2 finger E B =R
Fig.6 The tertiary structure of RING-H2 finger protein
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MASAYSSATHRNTVLREC——FITNISFOLIEALTMTITITES
MASAYSSATHRNT YLEC——FITNISFOLIEALTMTTTITES
MGISSMPEFR-DSLLGYLVY HTVISTAALAG-LVEAAL VFLNLGAN FPPGINGEIRLARS
MGLSAYPTE ADAGYLGYILVHT ATSTSTIRE-TLRSTLRYT GIRT ASWED———-—- Y3IE
MGLEPYTTEADAGYFCYVILVAT ATSISTVEG-MVESILHVI GIHF ASWEE—————- YSIE
MGLSSLPGES-EGMLCYILYRT ALSTSTVEG-TVRSFLGIVGISLSFSSS5PSSVTVESE
MGLSSLPGES-EGMLCYILYRT ALSTSTFEG-TVRESYLHYLGIRLSASSS5PS5VT ASSE
MGLSSLE ARS-EGYLCITLVRT AMSTSTFEG-TIRTILHIVGITASFSSSP--SRDYIEY
MCLSHLE ASS-EGYICYYWYMAT ALSTSTFEG-TVESYLHIVIRRELAFFSS55S5TLFFIY
MGLSSLE AR S-EGYLCVLLVRT ALSTSTFEG-TVRSTLHIVGIRLSSSSS5TASSIYH-E

R D*
TESDDRDQRETEVTGTHGGLIMYASTLE ————————— TAGSETTECYCMYCMEDFIFRE
TPSIDRDIRRETEVTGTHGGLIMYASTLE ————————~ TGAGSGTTEGYCMYCMEDFDSAE

——————————— APGLAERFLEAFRP ALY EVLAST AT TCEADGGGGGINCS Y LAGF RATRA
———GPLISLECRGSFPESYMEEFRSETF AFRY DS L-—R——TSWHFEQECSYCLTEFEF DA
———izFLIFFE
~HESTSESFOFRYCAFPESY LEEFRNRTFTLRFESL-—C-RCERRADNECSVCLSEFQGLS
——IFASEFFIFRYSHPESFLEEFRHKT FTLREYESL-—C-RCEFHEDHECSYCLSEFEEDS
———HIFESYEIHLSFSDIOFVEEFRSRTFTLRFOSY-—C-HSCKEFEHICSVCLTRFEPES
———SDTESFEFFLHSSIDCYRELRSERP ARRFDAY-—5--SCERPAHICEYCLIQFETTS
———-DFTDLFEFRLFFSESYTHEFRSRTPATRFDSY-—C--RCERIEHICSYCLTREFETES

FEGERVECGHVFHARCTISTHISLSH-SCEYCRSECITS G
FPRGERVECGHVFHARCTSTHISLSH-SCEVCRSRCIIS G
Y¥H-RLPCGHLFHRACLETWLEYERATCPLCRAHVPLE ATET-—-FL-——-LEYFEFE—-
GYH-SLSCGHYFHELCLERM LRy WHYT CPLCERY IMPQQEEDD TCPILHC S —————————
——————————————— CLEEYLEYHVTCFLCREOYIMPRE
EIH-KLECGHLFHET CLEEN IDYYHI TCPLCRT LYYV - ——EDHRLSS RV ———————-
EIH-KLICGHLFHET CLEEN IDYWHI TCPLCRTPLVY Y AR AETQERL SSHVE ————————
EIRYCISCGHVFHEVCLEEN LDYWHITCPLCRSFLIPED-———— DASCLCAFDITSEACTE
EIH-CLSCGHVFHEACLER LD Y REVTCPLCESFYMEPEE-———— EDTS55———————
EIH-CLECGHLFHEVCLEEN LD Y WHYTCPLCRSFYIPSE-———— EDTS5CFH———————

% RS & 8 i
100% 80% 60% 40% 20% 0%
L | | | | |
- 98%
J

19%

31%

El7 10 #iE4% RING-H2 finger & ISR 5 LL i

Fig.7 The comparison plant on amino acid sequence RING-H2 finger protein of 10 plant species

{4 : Unigene 20689 (V> M HH, KY885228 ), Arabidopsis thaliana ($UAFGIF,NP_178507.1,) , Citrus sinensis ( &S, Csdg15340.1) , Eutrema halophilum
(IIATE, AAM19707.1) , Hevea brasiliensis (#5JBEH, AAP46154.1) , Medicago truncatula ( $EZEE T8, XP_003601512.1) , Ricinus communis ( B
i, XP_002533895.1) , Solanum lycopersicum ( Z i, XP_004251547.1) , Solanum nigrum ( J&%%,ADW66146.1) , Zea mays ( EXK ,DAA40340.1).
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26S {2 & K 1 1A & 12 (ubiquitin-proteasome
pathway ) f& € 1 E A% A= W) v 32 22 00 21 1 Jo % il i
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