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Cloning and Analysis of Expression of CaRIN Transcription Factor from Pep-

per (Capsicum annuum L. cv. Bukang) Fruit

HU Zong-Li, WANG Yan, WANG Yi, CHEN Guo-Ping"
College of Bioengineering, Chongqing University, Chongqing 400044, China

Abstract: Specific primers were designed based on the EST sequences which were obtained according to
BLAST. A novel transcription factor CaRIN was isolated and characterized from the chili pepper (Capsicum
annuum L. cv. Bukang). Compared with known MADS-box proteins, CaRIN had 85% and 77% sequence
homology with LeMADS-RIN from tomato and FBP4 from petunia, respectively, and contained typical struc-
tural characteristics of MADS-box transcription factors. Analysis of tissue-specific expression of CaRIN was
performed by semi-quantitative RT-PCR. The result showed that CaR/IN mRNA was existing mainly in breaker
and red ripening fruits, but hardly detectable in mature green fruit and other organs of pepper. Bioinformatic
analysises, such as DNA-binding residues and phylogenetic analysis, suggested that CaRIN were involved in
regulating pepper fruit ripening.
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Table 1 Primers used in this experiment

5195 ElE gl 51tk
R1 5'-CAAATAAGGTCAACTAAGACACAAC-3' 3' RACE #MU5 14
R2 5'-AAAGTTGGAAGAACTTGGTGTTGCC-3' 3'RACE U514
R3 5'-CTATAGCCTATACACAATGGGTAGA-3' CaRIN %= cDNA L3514
R4 5'-CTGCATAATTCCAAGTGTTTGCTAG-3' CaRIN %= cDNA TiE514)
WT1 5GACTCTAGACGACATCGA(T)18-3' TG
WT2 5'-GACTCTAGACGACATCGA-3' 51
Al 5" TTGGACTCTGGTGATGGTGTG-3' FUILE) & A B g
A2 5AACATGGTTGAGCCACCACTG-3' FUILE) & E RS
A3 5"TATGGTGCACTTGAAGGAAC-3' LIL R PO B BT
A4 5-GGCACATTATCGTATCCGTA-3' LIRFF LI BT NS

UFAEIHBMAR . 25 HERIE AL EL. {6
SRR, TFAE IS AN [ R EICR AN AN [7) J3 385 (1) AR
552 27 (mature green, BRAUR SE 275 €4, AFIA
K, HIL KA AR TH), B 01 (breaker, B 5L
WITEH 75 (AR BB £, 2 AU T A6 I FR AR, 2134
(red ripening, BABURSI5E2ARLL, AL 58 2L
2o RJE R BRI BRI v B R B R
AR, 42 I RNA S HCG0 & 1 2 B U RNA, JF
47T —80 CUKFE 4]
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PG4 R2. 56 LA (2 R BB S L RNA (&Y
5 ug) AR, LA WTI1 R 5IitA7 I ik s DLk
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51 R2 FUE 514 WT2 #4755 2 kR PCR. PCR
PIIFET N 94 CHIAEYE S min; 94 ‘CAZME 30 s
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72 ‘CHEfH 5 min, PCR =& k4> 85, KH B
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P¥h, N AAE R 94 CTARPED min; 94 “CAZPE10
s« 53 ‘CHEME30 s, 72 CHEMI 1 min, 35 M,
) 72 CHEM 10 mine. § 45 1.5% Bk
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5' R HA 74 bp ERIEEIX, 3' KuiH A 236 bp JE
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T—NEA 243 ANFERE A ZE A T
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BRI K45 ek

CaRIN (i#0) MGRGKVELKRTDNK TNRQVTFAKRRNGLLKKAYELSVLCDAETALT TFSSRGKLYEFCSSSS
LeMADS-RIN (B#i) MGRGKVELKRTENKINRQVTFAKRRNGLLKKAYELSTLCDAETALTIFSSRGKLYEFCSNSS
FBP4 (F#4) MGRGKVELKR LENK INRQVTFAKRRNGLLKKAYELSVLCDAEVAL L IFSNRGKLYEFCSSSS
FIJE R MGRGKVELKRTHNK INRQVTFAKRRNGLLKKAYELS ! LCDAE! ALTIFSsRGKLYEFCSsSS
CaRIN (EH#) MSKTLERYHKHNYGALEGTQPSADSQNNYQEYLKLKTRVEVLQQSQRHMLGEDLGELNTKDL R
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FIYEREF MSKTLErYHryrlYGaL Gt QpS. DSQNnYQEYLKLKTRVE. LOQSQRHMLGeDLGHLgTKDL I
b o ——————— —— — — — — — — — — — —
CaRTN (3 ™ EQUERQLDSSLRQIRSTKTQHMFDQLAELHQK—EQSLTEMNKSLKTKLHELGVAFQTSWHSG
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FBP4 (B72F) | EQLERQLDSSLRQIRSTRTQNMLDQLSELQEKQEQSLIEMNKSLRMKLEELGVAFQTSMHSG
RIS RS | EQLERQLDSSLRQIRSTKTQhmIDQLAELG#K. EQSLTEMNKSLr. KLBELGVaFQTSwHSG
CaRIN (340 PGEQSVQYRQQQP-——EGFFQHVDCNNHTVPNMRYGYDNVPPEYAAPSTQDALGVVPGWML
LeMADS-RIN (&) —BQSVQYRHEQPSHHEGFFQHVNCNN-TLP-ISYGYDNVQPENAAPSTHDATGVVPGWML
FBP4 (457 4) —EQSVQYR-QQPAEPEGFLHPVECNN-SLP——IRYNTLPQEHVVPSAQDSTGVLPGWML
FIYEREH] .. BQSVQYR. #QP. . . BGFfqhVHCNN. t1P. . . ygV4nvppE. aaPStqDatGVvPGRML

[ ]

MADS £ #31%

="

L keEm

Bl 1 CaRIN H#E3 B IR 51 [RIVEEAT LR ~3: G544 35 23 A

Fig.1 Alignment and conserved domains analysis of the deduced amino acid sequence of CaRIN gene
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TSR TT BE L A5 454 DN A BIE ], T X Se gk 5
(Argl136-Lys142)J& T K &5t (&12), thithnl LK &5
FAJ IR ) — LE S R R R R T B2 55 CaRIN 15 DNA
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Fig.2 Predicted DNA-binding residues in CaRIN
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Fig.3 Phylogenetic analysis of MADS-box proteins from different species
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LR H A F (Messenguy 1 Dubois 2003; Ng Al
Yanofsky 2001). 1 H AA R FEA S rh 43 2515 21
) MADS-box 2K 1% H AWK $2 &= (Theissen 55
2000). kT i€ S FHED FIZE AN [F MADS-box
A ] REESE &, K http://www.ncbi.nlm.nih.
gov/blast/Blast.cgi I LK T L, gl th R K E
W, I HITR A & R 1R 7 513447 T GenBank £ 41
FE (] 3) .

Z ARG KR CaRINE H & T- 5 LeMADS-
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HEALAL HF Y LeMADS-RIN 2 76 S 552 i 3 4 o ke
I MADS-box 8 1 . 1175 7 i A0 (RIN)
PE R R A SRR WU i S S AN RE G, T HLE
A5 Ko CaRIN F1 LeMADS-RIN (1) 541 i JiE [ 5 %
B CaRIN W] feth 2 5 S e i 5 o 5 3t
BRABURH L, Az 2 S R 1 AR, AN RS R SR SEE, ]
DAFEDIZ S S TR 1T e AN R SR 1)l
;e R .

4 CaRIN#FRMERIED

FEWOFIE B AR . 25wy fEDA A
I7i) B A F BB S AR, DAL B 2 (1 L 1A
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RT-PCR 7T 45 F R W, CaRIN {Em €4 3 B

4

SRS AN ZT R BB S b KR SRIA, T 7E 4 I Bk
PR SR LA BB B rh L AR (K 4). 125t
IR ) 2 124 28 5 Hileman 25(2006) 4115 1) LeMADS-
RIN FFIEAE 3, i nl PLAED CaRIN w] fEH
4 5 LeMADS-RIN AH{L D fig
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1 2 3 4 5 6 7

Kl 4 CaRIN )35 i RT-PCR 73 #7
Fig.4 Semi-quantitative RT-PCR analysis of CaRIN
gene in different organs of peppers
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A/ |
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1 1 1
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ERERE

K5 ASERGREFE S CaRIN 45
Fig.5 Expression of CaRIN gene during fruit ripening
BN G 39 d BEANGRIY, 42 d BEANMEAIN, 50 d FEALLRVH.
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