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Identification and expression analysis of the MADS-box gene family

in Capsicum annuum
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Abstract: In this study, 104 MADS-box genes were identified from pepper by using the whole genome data of pepper,
and their physical and chemical properties, chromosome location, phylogenetic relationship, protein conserved motifs and

tissue expression levels were analyzed. The results showed that the members of MADS-box gene family in pepper were

uneven distribution on chromosomes and their physical and chemical properties were quite different. The length of amino
acids encoded by 104 family members was 100-567 aa, the relative molecular masses of proteins were 11 203.9-63 559.7,
and the theoretical isoelectric points(PI) of proteins were 4.63-10.46. Phylogenetic analysis showed that the MADS-box
gene family of pepper could be divided into two categories, which were similar to the evolutionary relationship between

Arabidopsis thaliana and tomato. The analysis of tissue expression level showed that CaMADSs were mainly expressed
in flowers, fruits and seeds, and was less expressed in leaves, speculating that MADS-box gene might be involved in
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regulating fruit development and ripening.

Keywords: pepper; MADS-box gene family; gene expression
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Fig.2 Gene structure and motif locations of MADS-box genes in pepper
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Table 2 Duplication pairs for MADS-box genes in pepper
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Capana02g002640/Capana04g000272 0.319 1.927 0.166 141.500 518.500
Capana02g003248/Capanallg002006 0.329 2.145 0.154 152.750 555.250
Capana02g003249/Capanal1g002005 0.310 1.373 0.226 155.333 555.667
Capana04g000859/Capanal2g002710 0.280 1.298 0.216 138.833 536.167
0.287 0.997 0.288 89.000 331.000
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Fig.4 Heat map representation of pepper MADS-box genes in 4 tissues at different developmental stages
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IRRAEAL . RIFIR A F R 2 T
FEF SR B s e il CaMADS32 7E R SE R &
VIR IR S, YOAET ) 4R, IR 2 5.
CaMADS37 fEfb i B M HA B = I RIRAK-, 7EH
AP LTIk, CaMADSS7 7EBE R ae 3
IR, PR SSE T AR A R e
rh kAT 0, CaMADSS9 TE RN Frh gk
% 15(197.02), 2R AR 70 f5, MEURE
K 8 ff. CaMADS95 7ER S LT AR,
(AR S & Pk il FTh, SRSk ) i
F1H (216.59), FERUARNF g RIB RS, ik
133.70, qRT-PCR HiiF 454 5 F ik i Hil i S A
—3,
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Table 3 Relative expression of 6 pepper MADS-box genes in 4 tissues at different developmental stages

AN ek
SIS PN
YFB F IMG MG BR MF YL ML SG SR

CaMADS17 (09820.03)e (33740.09)d (L1740.12) (L174012) (9.8940.70)c (47.944386)a (0.850.08)e (0.8640.00)e (0.4640.05) (2391+.90)b
CaMADS32 (L0140.04)d (1.3840.06)c (49340.35)a (L4A94006)c (0.7840.05)  (24140.16)b (05640.0L)f (04640.09)f (0114001)g  (0.5940.02)ef
CaMADS37 (0.9940.01)b (1.0840.02)a (02140.00)c  (0.0440.00)de (0.0140.00)fg  (0.040.00)de (0.0040.00)g (0.0040.00)g (0.0140.00)fg  (0.0240.00)ef
CaMADS57 (09820.03)f (14040.12)f (4.8140.05)d (39440.11)e (6.9530.29)c  (19.4940.89)a (0.0140.00)g (0.0140.00)g (3.8640.20)e (15.70:1.26)b
CaMADS59 (L0130.02)c (26620.03)c (26740.11)c (64340.42)c  (4304021)c (24.454253)b (25640.17)c (3.3540.18)c (24.3240.93)b (197.02:43.25)a

CaMADS95 (0.9320.07)d (32240.18)d (0.8740.03)d (16.7646.18)c (128.92+11.09)b (216.59+14.54)a (0.2240.05)d (0.1940.02)d (L8540.04)d (133.70210.20)b

YFB {E; FOSERITHUNAE; IMG RGBSR ENR; MG ZREAECE; BR OBREINIR; MF R YL 4hit; ML e SG o &k
ERBRPFT; SR BRI . ARVNG FRR R 1922 574 5e1 47 (P < 0.05),

3 HL5ie

SERFIE R A 3 AL B o T ff ik R 2
¥ BRI RER A RO T i AFRES R R,
B MADS Zj%kH 104 4~ CaMADS 2[5, 53
131 4~ MADS FGE M 51 PO 4z, 4K
WAL R EARST ) o XA R T o
ATFFIER 3 BT 45 R 3R], K244 CaMADS J:[H L HA
LRSS . FRIX SRR TERIY) & B A A2
IHREFINTRST

Y F LR 1 PR RR S i LT RERS), X AN
A= I I MADS-box LR FIRAEAE . SRaz .
PR FRIBBE I T 08T . G5 EIR, IRFK S
N 2 A AT PR B R A i, et R
FHARAX AR, qRT-PCR 255 oK, 6 ANKLE (1Y

FERAP BRI SR B TR IR, ATREIE M B R
RS LK H . CaMADS17 . CaMADS57 |
CaMADS59 Fll CaMADS95 Fifi 45 ity i s AR o
ki BIE, REATATREME R IR ILsh, X
4 D FERAERAFIFrh3RiE . ML a2 LA
B MADS-box FEHATEES 5T RLMA T
FBGER, AL S B ] | SRS R XU
063 XFEARZAEY), WNFan . AP e Lk
B9k, CaMADS37 7Efbds B H R IA KA, (H
FER S B EREL, XATREERE 2N R ES
TEAVE & B . 4, CaMADS17 , CaMADS32
CaMADS57 I CaMADS95 #RJ& T-43 % I, #4337
I PP R4 SR BT RE S S R BUR S0 & 5 A
B, X5 BRI I 5 R A S (AL
WAEM T RE S IR MLEA T 2 — 25 5T
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