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Abstract: Six coding genes of SEPALLATA(SEP) subfamily members were identified through genome-wide analysis of
the ST-8 Zhangshugang pepper. The physicochemical properties, chromosome localization, encoded protein conserved
motifs and conserved structures of the subfamily members were analyzed. The phylogenetic tree was constructed with the
SEP genes of pepper, Arabidopsis, tomato, rice and maize. Furthermore, tissue expression level of CaSEP3 and
subcellular localization of encoded protein were explored. The results showed that SEP genes of pepper were distributed
on five chromosomes, with all their encoded protein contained MADS domain(MADS_MEF2 _like) and K-box domain.
SEP genes could be divided into two branches: SEP3 and SEP1/2/4, which was similar to the evolutionary development
of tomato and Arabidopsis. CaSEP3 was a homologous protein of AtSEP3, which was localized in the nucleus. CaSEP3
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was highly expressed in flower buds, placenta and pericarp, which was speculated to be involved in development of

flower and fleshy fruit in pepper. After common hormone and abiotic stress treatments(0~24 h), the expression of

CaSEP3 was up-regulated by ABA, H202 and NaCl, while the expression of CaSEP3 in leaves and roots did not change

significantly under other treatments.

Keywords: pepper; floral development; SEPALLATA subfamily; bioinformatics; expression analysis
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Table 1 List of PCR primers
518K FI9F5(5—3) FiR
CaSEP3-kz-F ATGGGAAGGGGTAGGGTT b
CaSEP3-kz-R TCAAGGCAACCAGCCAG b
CaSEP3-qRT-F ATCCACACGAGAAGCACTGG FE
CaSEP3-qRT-R TCTGTGATCGCTGTAGTGCC FE
CaUBI3-F TGTCCATCTGCTCTCTGTTG e
CaUBI3-R CACCCCAAGCACAATAAGAC e
CaSEP3-¢GFP-F CAAATCGACTCTAGAAAGCTTATGGGAAGGGGTAGG A B RE L
CaSEP3-¢GFP-R GCCCTTGCTCACCATGGTACCAGGCAACCAGCCAG A B RE L

1.6 CaSEP3 ERA I 4AE

¥ey5dt358::CaSEP3::sGFPEEAJGHL, H#435S::GFP
75 B R R EE A BTk 43 ) e b B AR R TR R S
GV3101, K H WA TYEP(Kan + Rif) [ 1AR: 57
FEF, F28 °CEREFE2 d. PREBURAT B A VR -1 T
FVRPCR, PR B BRI RAT (B 5 50%
HIW P ARFLEE T 1) HU100 plfRFF R 220 mL
YEP(Kan + Rif)ii A3 Feiirh, F28 °CiRZ 571t
., W CE (ODgoo) M 1.0~1.5, B FIA
(5000 rrmin”', 5min), 3 Fi&. BHl100 mLAH EH
IR (5200 umol- L' Z Mt T & fid . 10 mmol-L!
MES. 10 mmol-L~' MgS0,), & E K ZE0Dsoo N
0.8~1.0, SRJG7E26 °CRMEIIEH#EE2~3 ho H—
UM TE B T e B I B R

FHe, BERE PR AL EE24 h, 824 K3 d,
PO A B AAE (Zeiss, THE) LS EHE 1)
AL E AV
1.7 CaSEP3 EERIENH

TR HE B AE R 1 (Hh BLA~T BT BAE
ML 2Rk, R ITEORE SR AR A R
%, F|HEastep® Super i RNAHEHGRF G (18 4%
LR AP AA R FDIRBUERNA, FEvo M-
MLV S st Rl s (e SR i A= R A7 B D
S 15355 —%5%cDNA . 7ENCBIfBlast Primer [
Horp i i 52 i 28 % &K 50 51 ¥ CaSEP3-qRT-
F/R(F1), i CaUBI3YE NS RN, qRT-PCREL
B S A R A 1S AT 2 WSYBR premix Ex Taq
TR A (R T A B 2B W R IR 03 A B ] )i
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o D BURLUEE B 20 15 2. 250405 P2 Pepper Hub(http://
pepperhub.hzau.edu.cn/pegnm/) AR EUALE & B AN 7]
BHE . B E RIS . REEARERN . FYI R
(REIR . KR £KE. FHR . KHR) MR
AP R . SRR iR, HEERE . Ak
B Ak BRI 1Y) CaSEP3 %% sk 4 %545, 11 JH GraphPad
Prism 10.1. 22l AR A

2 ZRE5SH
2.1 FRHWISEPEREEAER
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/N, H540 bp, TiCaSEP6IIHIK, 738 bp, Hitl
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FRASEPHE R 7 51) 55 400 e I 256 D5 20 B0 12 1464 7 L
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.
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Table 2 The basic information of coding genes of SEP protein in pepper

s R M EERURI AR, BRRRRAEN P
I faa Kigbp  AFii/kDa P =) SR
CaSEPI  Caz05g10030 179 540 20.73 9.46 AT5G15800 SEPI 2x 107
CaSEP2 Caz02g28830 233 702 26.81 7.65 AT3G02310 SEP2 4x107
CaSEP3  Cazl11g10400 241 726 27.57 8.82 AT1G24260 SEP3 1x 1077
CaSEP4  Caz09g19480 240 723 27.62 7.78 AT2G03710 SEP4 9x 10
CaSEP5 Caz11g18780 243 732 27.95 7.06 AT5G15800 SEPI 9x 10"
CaSEP6  Caz03g08290 245 738 28.22 8.94 AT2G03710 SEP4 3x10%
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CaSEP6WI i T35 YL A {15 Mb&b . CaSEPIFI
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Fig.1 Chromosomal mapping of SEP genes in pepper
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Fig.2 [Evolutionary relationship analysis results of SEP genes in

pepper, Arabidopsis, tomato, rice and maize
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Fig.3 The gene structure of SEP genes in pepper
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Fig.4 Analysis of conserved motifs and conserved domains of SEP subfamily proteins in pepper
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Fig.5 Subcellular localization of CaSEP3 in pepper
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Fig.6 Expression of CaSEP3 in flower and fruit of pepper

WMREMYIRSRERE . e, L LEE
S5 T N7 s P R R A A R M S R ek, FE
TR R TP SRR E 4251, A Pepper HubH?
I IE TR (ABA) . SR8 R (GA). HEKFRIAA).
KHTRAIA) . KR (SA) Ik BBRBUS CaSEP3MI R
NEE, SR WET. M7, ST E AL B

( ABA
GA
TIAA
JA

. SA
s fiKii
AL
1
TraEm:

\ Akl

WHALEL §

FerkArin

Lo L1 L2 L3 L4

L5

JE 6N E] s, CaSEPSTEBMUN F . AEBHYFA
AL, SR ek B AR DB ] B R W
TKIRAL TS 6 hitf CaSEP3TEM TRy Fe kA B i K
H; BEFEALFEREIAIEIN, CaSEP3TENM R H R
KRB TRE RIS, RERAHE,

CaSEP3TEN: i i 2RiE & T4 P56 hist H LGl

Z 535

L6 RO RI R2 R3 R4 RS R6

L0, L1, L2, L3, L4, L5, L6Z3394b30, 1.0, 1.5, 3.0, 6.0, 12.0, 24.0 hfyi-}H; RO, RI, R2, R3, R4, R5, R64H5HIN

AbFR0, 1.0, 1.5, 3.0, 6.0, 12.0. 24.0 hfig#3.

El7 #RHICaSEPITEHFALIE KL MANE THIFRIA

Fig.7 Expression of CaSEP3 under hormonal treatment and abiotic stress in pepper
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