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# =. MYB(v-myb avian myeloblastosis viral oncogene homolog )% 5% K T S i 7EAH M W X 55 il vk
HEAEH —q—;é'i;ﬂiﬁﬂ(capsicum annuum) &R FRETE B P — 550 @ e s 45 200
B SR, TR AR CaMYBA4 e e 1, JF X AR R 3l 7 ICPE HITTIE . SRt R oG & | A0 £
DL B AR i b S5 AT A G B 2 AT 500 5 LR IRE . CaMYB44 FE R FF i 15 524 (Open Reading Frame,
ORF) K& 981 bp, FafibZ IR K 326 aa, NaE MFKMEE M, LW, CaMYB44 &M L TA5 5 KLU
JRE S5k WO AR 23 W 1, J8 T R2R3 B MYB. FR 40K B W BT 45 2R 7R, CaMYB44 JE 11 5 SmMYB73.
NtMYB44-like StMYB44-like Fl SIMYB44 [fJ I8z, Hk Dy AtMYB70, OsMYB77. AR TG Brdd 5
7R, CaMYB44 FER A 37 X AL 1AM T LA S 22 78 TR ADGma b Te o SIEZ0 L 5E 2 25 2R R W]
CaMYB44 & v F AU ML . SCR) 3% 6 8 R %% 5% -3 & Wi# 4% /2 1V (real time fluorescent quantitative reverse
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i, 5 AR G P TR TR R RIB AL, AIFSEEE SR A It — 2D AT —4F A SR b R el
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BTGB, A Je St — ARG s I TR T e
S HERLR R

1 #MR5FE

1.1 SEEeRE  SCEARE R AR A BARAE A BRRSR
it HNUCAS4, iZFp e H BT, A kR B AE K
P BT R IR B, K H R 0], X AE 3 | ik
RS, AR R, i R, B AR TR
AR IR A2 o AR R AR T R RS S
Hi 15 KHMI(20°3738"N, 110°19'8"E) , 4L E
JIT AL SR A ECR e, A 08 B R 2 el 22 Be
YRR, 6 16 /8 ho RNA F2IUIT R HI#t
REA OB MR R, AR 5, (o P v i
RNA 2 BGRAF & (45 RC411-01), 47 RNA
B, 7780 C. M MERE cDNA S % il 5 &
(%5 R312-02), L f% 5% RNA, 1K fir#s cDNA T
—20 °C fifit#5 o

1.2 CaMYB44 BI52BE 454 W A JC AT IRA7 /Y 3
P S 2 B R T, S 75 — A AR BRI A 4 (https://
www.ncbi.nlm.nih.gov/datasets/taxonomy/4072/)!"),
Mg BARE A ID 5 (XM _016713322.2), T 2 AH0
FeAE B o Al Primers.0 04 5H 3E R 4 K TikE
5] ¥ : CaMYB44-F, 5'-ATGGCGGCGAGGAAAG
AT-3', CaMYB44-R, 5'-TCACTCAATTTTGCTGA
TTCC-3', Lk HNUCAS54 I i cDNA Jy #54)g , fifi
JH 2xPhanta®Max Master Mix fitf PCR §" 14 /% %1 4>
1, BRI HL UK IS VTBCERS 2507, HIVEMERE (%) 7= Py 4l
AR5 & (45 DC301-01) [8[I PCR 724, 4% TA
e PR, HALIRZ KT DHSa. PRI
P& AT PCR R, K 2577 TE 0 EL B 52 10 TR Ak
6T p AR LU AR R AR A BRAA RIEA TN 53T o

1.3 CaMYB44 BIEPSEZESH 1] ProtParam
BOPF AT B A PR B b, R SignalP,
SOPMA ., PONDR, TMHMM, Swiss-model Z§7£2k
W 5L A A Z5FRHE . T DNAMAN, TBtools.
Notepad 1 MEGAX 5 8/ I T 2 )7 91 LL X | 1R
10T BRI LA S R G0 K B R S e A 1A
1.4 CaMYB4 ZEAMTHMMESL fiH cNLS
Mapper 7EZL M T1 X} CaMYB44 £ [ Fiti H e 37 25
R, RSB EAIE . M pCAMBIA1300 2% 1< 1 H i
YIS 55, (Sal 1FN Kpn 1) 45456 R 5 15 31 [ 5

5| ¥ . CaMYB44-F, 5 ' -gttgatacatatgcccgtcgacATG

GCGGCGAGGAAAGAT-3', CaMYB44-R, 5'-gctcac
catggatccggtaccCTCAATTTTGCTGATTCC-3', |
FH [ 5 5 4H R ¥ 2 pCAMBIA1300-CaMYB44-
GFP #¢ )t & ik MKk, & fb B 32 5 K #F 1
DHS5a, J- 7 IE# )5, % N&SZ B ARFTFIE GV3101
o, S LR Y E A K S A B 5 i,
BT 24 °C BREREE 2 ~ 3 d, A0 ER
B IEIER A Y I R TS T SO

156 XHEKXEERE R PCR i K4
Primer5.0 )\ HARFEEFE P51 FhEEE 200 bp A2 47 45+
A Bt 5 149): CaMYB44-gF, 5-TTCGGGTCTGGA
TCTCCCTC-3'; CaMYB44-qR, 5-GTCGGGTACAG
ATGGAGCAG-3', WSEH (&3R5 AY486137.1)
51¥): Actin-qF, 5-G-CTGGAGGTGTATTTTTGGT-
3'; Actin-qR, 5'-ATTTC-TGGTACGAGCGGAT-3',
AL RRAE 4 °C AbFERT, DL &% 4 °C 4bFH 24 |
48 . 12 h G W R, A E 3 MR A
HiA L PRSI I i RNA S35 cDNA, Jf
DA% ] cDNA ShAsiAR, '8 3 MERMEESE, i
1T RT-qPCR i, 5T HEH 244 M 2

2 HBRESH

2.1 CaMYB44 EERI5ERE MRYEIEA 1D, A NCBI
‘B M (https://www.ncbi.nlm.nih.gov/nuccore/XM_01
6713322.2/) T # H#r2E P CDS J¥41 (981 bp), &
HEI1¥%; CaMYB44-F Fl CaMYB44-R, [ 1% 5% -5
4 B 5 [ V7 (reverse transcription-polymerase chain
reaction, RT-PCR) &, Bt HE W58 e v Uk kI (141 1),
I H B 2507, R TA SRS T se ke, b R
FEE, BH A 5 5a B2 77 510 0 e 25 2R 73 A, HNUCAS4
Tl CaMYB44 cDNA 5 NCBI &% 54150 —
F(E 2), #7R CaMYB44 R AT IEE

M: DL2000; 1~3: CaMYB44.
1 #k# CaMYB44 EF £ PCR # 1 E
Fig.1 The PCR amplification of the full length of
CaMYB44 gene in pepper
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444 e v/ 2025 4F
MYB44J%57|J ATGGCGGCGAGGAAAGATTCGGATCGGATCAAAGGTCCATGGAGCCCCGAAGAAGATGAGCTGTTACAGTCGTTAGTGGAAAAACACGGGCCGAGGAATIRE
MYB44_‘5-'EI@U”JJE‘T?F'J AT GGCGGCGAGGAAAGATTCGGATCGGATCAAAGGT CCATGGAGCCCCGAAGAAGAT GAGCTGTTACAGTCGTTAGTGGAAAAACACGGGCCGAGGAATIREES

Consensus

MYB44_JT41

al ggeggegaggaaagallcecggalceggal caaagglccal ggagecccgaagaagalt gagetgttacagteglttagl ggaaaaacacgggecgaggaal

[TGGACTTTGATAAGCAAAT CGGTTCCGGGTCGATCCGGAAAATCGTGCAGGCTCCGATGGTGTAACCAGCTTTCACCACAAGT GGAGCACCGTGCGTTCNER]

INGCITERAZRIE2TR 1 CCACTTTGATAAGCAAATCGGTTCCGGGTCGATCCGGAAAATCGT GCAGGCTCCGATCGTGT AACCAGCTTTCACCACAAGT GGAGCACCGTGCGTTCREY

Consensus tggactttgataagcaaatcggttcegggtcgatccggaaaatcgtgecaggetcegat ggtgtaaccagetttcaccacaagtggagcaccgtgegttce
MYB44_J¥5] ACACCTGAAGAAGATGAAACGATTATTCGGGCTCATGCGAAGTTTGGTAACAAAT GGGCGACGATAGCCCGTTTGTTATCGCGGTCGGACTGATAACGCCNAM
e ZX RN SRR SN CACCTGAAGAAGATGAAACGATTATTCGGGCT CATGCGAAGTTTGGTAACAAAT GGGCGACGATAGCCCGTTTGTTATCGGGTCGGACTGATAACGCGNA

Consensus

MYB44_J741)

acacclgaagaagal gaaacgalttattcgggelcatgegaaglttgglaacaaal gggegacgatagecegttitgttategggteggacltgataacgeg

ATTAAGAACCATTGGAATTCTACTCTTAAACGTAAGTGTCCTTCTATGTCTGAAGATTTAAGCTTTGATAATCCTCAACCACCTTTGAAAAGAT CGGCT [REN]

WNGEY RIS AR ZTMA T T AAGAACCATTGGAATTCTACTCTTAAACGTAAGTGTCCTTCTATGTCTGAAGATTTAAGCTTTGATAATCCTCAACCACCTTTGAAAAGATC Ml 396
Consensus altaagaaccaltlggaattctactcltaaacglaagtgltccettictatgltcetgaagatttaagetttgataatceclcaaccacctllgaaaagatceggel
MYB44 74 AGTGTTGGCCCGAGTATGATGAAT CCGGGTAGTCCTTCTGGATCCGACTTGAGTGATTCGGGTCTTTCCGGTTCGCGGTTCGCGGTCTGGATCT CCCTCAAREER]
MYB44_ s[5 751 495
Consensus agtgttggcccgagtatgatgaatccgggtagtccttctggatccgacttgagtgattcgggtectttceggttegggttcegggtcetggatctceccectcaa
MYB44_J741) CCTCTTGTTTATCGTCCTGTTCCCCGTACCGGCTGTATTTTCCCTCTCCCTCCTACTCCTGCTCCATCTGTACCCGACCCGCCCACTTCTCTATCCCTT [iREE
I GZY RN IEIESINCCTCTTGTTTATCGTCCTGTTCCCCGTACCGGCTGTATTTTCCCTCTCCCTCCTACTCCTGCTCCATCTGTACCCGACCCGCCCACTTCTCTATCCCTT iz
Consensus cctecttgtttatcgtcctgttccccgtacecggetgtattttcecctctcecctcectactcetgetccatctgtacccecgacccgeccacttcectctatccectt
MYB44_J741] I'CTCTACCCGGCTCAGTATCCGTACCCGGATCCGGATCATTTGAAAAGCCAAGACAGT CCCCTCAAACACCACCACTACCACCACCGCAGCCTCCTCOT Gk

WNGEY IR ISR TN T CTCTACCCCGCTCAGTATCCGTACCCGGAT CCGGAT CATTTGAAAAGCCAAGACAGT CCC(

JAAACACCACCACTACCACCACCGCAGCCTCCTCCT RS

Consensus tetetacceggetcagtatcegltacceggatceggatcalltl gaaaagecaagacagltcecceclcaaacaccaccactaccaccaccgeagectectect
MYB44_J¥51 [TTTGCGGCGGTTGAAAAGCCAATTCCACCACCTGTACCGGTACTTTCTTCTACCCCGCCTTTCATGGCCCAGGTCCCTCAAACCCAGCAACAAAGTTACERA
I ZY RN CSIREESAN | 1T GCCCCGGTTGAAAAGCCAATTCCACCACCTGTACCGGTACTTTCTTCTACCCCGCCTTTCATGGCCCAGGT CCCTCAAACCCAGCAACAAAGT T AC N

Consensus
MYB44 541
Consensus

MYB44_J751

e ZX RN GRS | CT CCCTTTGAAAAAAATGGTTTCTGCCTGCAAACT GAT GCAATAAGGAATGCAGTAATTAAGCGTATTGGAAT CAGCAAAATT GAGT GA

tectgggtttgaaaaaaat ggtttcectgect gcaaact gat gcaataaggaatgeagtaattaagegtattggaatcagcaaaattgagtga

Consensus

tttgeggeggltt gaaaagecaattcecaccacctgtacceggtactttettetacceegecetttcecatggeccaggtceectcaaacccagecaacaaaglttac

GAATTTTGTGCACCAAAAT CAGGAGAAAAGCAGTTTTTTAGCCCAGAGTTTTTGTCAGTTCTGCAAGCTAT GATAAGAAAGGAAGT GAAGAGTTACAT Gl
WNGEE IR ISR TN C AT TTT GTGCACCAAAAT CAGGAGAAAAGCAGTTTTTTAGCCCAGAGTTTT'T

gaattttgltgcaccaaaalcaggagaaaagcaglttttttageccagagttitttgtcecagttclgcaagelalt gataagaaaggaaglgaagaglttacalg

"CAGTTCTGCAAGCTATGATAAGAAAGGAAGT GAAGAGTTACAT GRSl

STTTGAAAAAAATGGTTTCTGCCTGCAAACT GAT GCAATAAGGAATGCAGTAATTAAGCGTATTGGAAT CAGCAAAATT GAGTGA 981

981

& 2 CaMYB44 CDS 555 &l F 5 bk x4 B

Fig. 2 Sequence alignment diagram of CaMYB44 CDS sequence and sequence of clone sequencing

2.2 CaMYB44 BEER4FESHT
221 CaMYB#4 (B A7\ 44 FEEEEZA
Y142 AR A7 B bt (National Center for Biotechnology
Information, NCBI ) ' N #k CaMYB44 %% 75 1+
FA5 5., cDNA FEE 4 7 91 e T R B, CaMYB44
HEHATLHNE T, HRE 3 AR EEAFH 1~
134 bp & 5'-UTR [X, 1 116 ~ 1 482 bp & 3'-UTR
X, Hegmhih 326 IR (K 4) . ffi ] ProtParam
BRA A3 B FLER 1 R BA M T, PR 2 S R A S K
2 T IR VE S HE R TR AL, & 1 BT A eE &
R T 40, HATRE R BOPHRAKME/NT 08
FKEAGE 1,

lUTR

CaMB44 ' . cps

N —
0 200 400 600 800 1000120014001 600

Bl 3 CaMYB44 EFZEHE
Fig. 3 Gene structure of CaMYB44

2.2.2 CaMYB#M4 E A LMy, 4 SignalP 7
LW, CaMYB44 & H ¥ 5 WA & 15 5 ik, 18

1 5 X 43 M (TMHMM) X 2 7 51 2047 7,
AL H 4 A 7R 1 JC S 45 # , i CaMYB44 ) i
EAUUKIWEH . 1 SOPMA 7E4: W 71 43 #
CaMYB44 & 1 451, R INFLEEH LI TN
Mom 3, 59.82%, FF o-tR0E . g3 . IR
39 22.39%. 4.60%. 13.19%( %] 5-A)., PONDR
A 0 ) T ) A ih o B 59.82%. il A
Swiss-model 7F £k % 5T F H: = g gh 4, H = 45
¥ T 55— 4 245 4 1) 00 AH — 3 (] 5-B) .
SMART 7E & % 51 i# 47 £ 57 45 # 5 43 A, w]
CaMYB44 ¥4 53 [H 1 J& R2R3 %I MYB([# 5-C).
2.3 CaMYB44 WX B H i | TBtools %X
¥ CaMYB44 2 5275 5ok Fg . Foi. £,
PARGIT L AT AR R R ABORCRR 55 b 48 35 PR 2
7 blast FLx o M rpk R U S5 4 110 AL o
EHEITH S CaMYB44 — & HI1E & 4 & & it
(K 6)., HAELG KB WE R CaMYB44 57
i D EEAEHEYI MYB44, MYB44-like [F]
T8GR, AT Rl—43 32, HaRk S5#rE T MYB70
DL MK R MYB77 Z5:1m) 5 6 B4t

24 CaMYB44 EBEM B3 FHH H TBtools
AR CaMYB44 3R _EJiF 2 000 bp ¥4, FA%
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1 ATGGCGGCGAGGAAAGATTCGGATCGGATCARAGGTCCATGGAGCCCCGAAGAAGATGAG

1 M A A R KD S DRI K G P W S P EE D E

61 CIGITACAGICGITAGTIGGAAAMACACGGGCCGAGGAATTGGACTTTGATAAGCARATCG

2 L L Q S L V E K H G P R NWTUL I S K S

121 GITCCGGGICGATCCGGAARATCGTGCAGGCTCCGATGGTGTAACCAGCTTTCACCACAA

41 Vv P G R S G K S C R L R WCNW QUL S P Q

181 GIGGAGCACCGIGCGITCACACCIGAAGAAGATGARACGATTATTICGGGCTCATGCGAAG

61 Vv E H R A F T PEEUDETTITII RAUBHABAIK

241 TTITGGTARACARATGGGCGACGATAGCCCGITTIGITATCGGGTICGGACTGATAACGCGATT

89 F 6 N K W A T I A R L L S 6 R T DNOA I

301 AAGAACCATTGGAATTCTACTCITAAACGTAAGTIGICCITCTATGICTIGAAGATITAAGC

10 K N H W N S T L KR KOCUP S M S E DL S

361 TITGATAATCCTCAACCACCITIGAARAGATCGGCTAGIGITGGCCCGAGTATGATGAAT

12l F D NP Q P P L KU RS A SV G P S MMN

421 CCGGGTAGICCITCIGGATCCGACTTIGAGTGATTCGGGTCTTTCCGGTTCGGGTITCGGGT

14 P G s P S G s DL S D S GUL S G S G s G

481 CTGGATCTICCCICAACCICTITGITTATCGICCIGITCCCCGTACCGGCTIGTATTTTICCCT

6l L D L P Q P L V Y R PV P RTGCTITF P

541 CICCCTICCTACTCCTIGCICCATCTIGTACCCGACCCGCCCACTTICICTATCCCTITTICICTIA

81 L P P T P A P S V P D P PT S L S L S L

601 CCCGGCTICAGTATCCGTACCCGGATCCGGATCATTTGAARAAGCCAAGACAGTCCCCTCAA

2000 P G S v s VvV P G S 6 S FE KUPROQS P DQ

661 ACACCACCACTACCACCACCGCAGCCTICCICCITTTGCGGCGGTTGAARAGCCAATTCCA

221 T P P L P P P QP P P F AAVEI KUPTIFP

721 CCACCTIGTACCGGTACTITTICITCTACCCCGCCTITTCATGGCCCAGGTCCCTCAAACCCAG

249 P P V PV L S S T PP FMAOQVPQTOQ

781 CAACAAAGITACGAATITIGIGCACCAAAATCAGGAGARAAGCAGITTITITTAGCCCAGAG

260l Q Q@ S Y E F C A P K S G E KO QFF s P E

841 TTITTIGICAGITCTGCAAGCTATGATAAGAAAGGAAGTGAAGAGTITACATGICIGGGTIIT

280 F L $ V L.Q A M I RIKUEVI K S Y M S G F

901 GAAAARAAATGGTTTCIGCCTGCAAACTGATGCAATAAGGAATGCAGTAATTAAGCGTIATT

30l E K N G F CL QTDATIW RN AVTIIKIT RTI

961 GGAATCAGCAAAATTGAGTIGA

321 G I S K I E *

4 CaMYB44 ERHRILF I KR ESEEKF S
Fig. 4 Coding sequence of CaMYB44 gene and its amino acid sequence
&1 CaMYB44 EHELHEFRTN
Tab. 1 Physicochemical properties prediction of CaMYB44 protein
547 Index CaMYB44 EH7 Index CaMYB44
TR oo || B
Molecular formula 1S7777249177439%469713 | | Total number of basic amino acid residues/aa 38
O = e
Ax T R 3552157 Pl 30
Relative molecular mass Half-life period/h
BEBEH Jaa NV
Number of amino acids/aa 326 Instability coefficient 68.35
s G

EPE 931 Il A 66.10
Isoelectric point Aliphatic index
MR B R R B B KK aa SCFHR K
Total number of acidic amino acid residues/aa 29 Total average hydrophobic index 0.548

PlantCARE 7£4& W 51, 0 R s 8l 7 =0 A ot
(£ 2), 4558 8K, CaMYB44 J5 81 T X &
22 B 56 R ICIE 22 A4, 25 KRR I R Y
Jot 8 A, Z HAREM N LTR Joi 14>,

2.5 CaMYB44 WI4RRAZESL i ¢cNLS Mapper
FEL I DU CaMYB44 25 (HHEA T, & W HAF7E

BENM RS, MW iZEAEN T, ¥
CaMYB44 J7 5| FH [ S 241 1) )7 =, Moo 4k3h
# & pCAMBIA1300-MYB44-GFP, {3 %L 4l &% i
F, WO IR £ BRSO E S, Wk kI
CaMYB44 & 11 & v 7F 41 M #% , i — 2 &R
CaMYB44 TEAHMIRZ AR (] 7).
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Fig. 5 Protein structure and conserved domain prediction of CaMYB44
AR FUSU T RA5H; BAR A =241 CARST A R

A Protein secondary structure; B.Protein tertiary structure; C.Conserved domain.

_|: A CaMYB44 XM 016713322.2
48 CeMyb MCIT02000004. 1

100

CbMYB MLFT02000035.1
43 SIMYB44 XM 004238075.4

g~ SIMYB44-like XM 006367359.2
— NeMYB44-like XM 016646883.1
L NtMYB44-like NM 001324863.1
Sm MYB73 Smechr0402205.1

95 Nt MYB44-like XM 016607910.1
At MYB70 AT2G23290.1
OsMYB77 tna-XM 015784088.2

6 Rl CaMYB44 SEMYMF MYB BREFHH UK R
Fig. 6 Evolutionary relationship between CaMYB44 and other MYB transcription factors in pepper

41

100

&2 CaMYB44 FEEhFIRAE A T T
Tab. 2 Prediction of cis-acting elements of CaMYB44 promoter

”ﬁ: N JC 2 Ny =}
el 51 i Hokt
element Sequence Function Quantity
Z 51KEN
LTR CCGAAA - Iﬁ.ﬁ(m @ﬂj 1

Participate in low temperature response

2% I =E %‘Eﬁ bu
CGTCA-motif CGTCA TR ! FR A . 3
Involved in the response of methyl jasmonate

ACGTG/CACGTG/GCCGCGTGGC/ 55 [V R I ]

ABRE CGTACGTGCA/AACCCGG Involvement in abscisic acid response 8
TGACG-motif TGACG 2SRRI B . 3

Involved in the response of methyl jasmonate

Z 550 R A {RSF DN AR (1) — 43
Box 4 ATTAAT Part of a conserved DNA module involved in light response 3

TACGTG/CACGTC/CACGAC/CACGTG/ S5 Eming

G-box GCCACGTGGA/CACGTT Participate in light response 7
. e AR Y — R 43

TCT-motif — TCTTAC Part of the light response module 1
ZHEKR

TGA-element AACGAC SHERR ['u]ﬂ . 1
Involvement in auxin response
%5 Al

TCA-clement CCATCTTTTT ZEKARIRNL 1

Involved in salicylic acid response
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%3 2 Tab. 2 Continued

7 =X JC 2 Ny
el 751 e B
is-acting Sequence Function Quantit
element q y

DM AR 18— 43

AE-box AGAAACAA Part of the Light Response Module !

. Z 55 3 1 RS F DN ABEHR (1 —5 43

ATCT-motif AATCTAATCC Part of a conserved DNA module involved in light response !
Z 5T REFHMYBES &AL

MBS CAACTG MYB binding sites involved in drought induction !
en B ) —F 4

GATA-motif GATAGGG/GATAGGA A J%.E’J ikar 1
Part of the light response module
Z 50

GT1-motif GGTTAA o Iﬁj{ﬁ ['u]@ . 1
Participate in light response
Z 5540 ][N v

ACE CTAACGTATT >SRN IMZIEATAE 1
cis-acting elements involved in light response

, Z: 5560 B 1 DRF DNABEER (18— 53

ATC-motif TGCTATCCA Part of a conserved DNA module involved in light response !
VA ST A A E A

Box 11 CCACGTGGC HSRBLICHE—H5 2
Part of the optical response element
Z 55 IMYBZE SV 85,

MRE AACCTAA IR HIMYBLS 41 1

MYB binding sites involved in light response

Bright field GFP

= Tt € B

Merge

pCAMBIA1300-GFP SRt

pCAMBIA1300-
CaMYB44-GFP

7 CaMYB44 F£E #9040 B 7E fi
Fig. 7 Subcellular localization of CaMYB44 gene

2.6 CaMYB44 EARIMEMEERIESHT XI
4 °C AbBE 0, 24, 48, 72 h AYFAUE PR B cDNA
17T RT-qPCR 4387, Al WL CaMYB44 7E 4 C K&
B A 24 h ), EHHRH Rrh R IA E SR T
i, J5 B b BRI TR] A HE A0, Kk i R 2e8 E Y

(15 8).
b
i i l
24 48 72

Ab B[] /h
Processing time/h
Bl 8 CaMYB44 EEE(RRAE THRATL
Fig. 8 The expression changes of CaMYB44 gene under
low temperature treatment
AR/ NEFREFIR 2257 3 (P < 0.05)
Different lowercase letters indicate significant difference
at P <0.05.

—_
N

oo -
[T R C N SR Y )

Relative expression

3 W

— AR A R T BRI, B E R
FHAAE, ARG PR i 1 LA AR o B RN X 8, 5%
WA E . MYBAERTERZ Y T Z A 1E
SN T, S 5B AR, Hoha
56T T 55 A 5 B R A R 4 5k . ARBIFSE LAAR A
AT 401 b 205 20 2 45 SR oo )07 471 3 5% 3 ) K
MYB %4 5 K0 B ailh, A v T CaMYB44 J
(M, H: CDS ¥%1 5 NCBI i3 59015 B —5, 1@
o R W 20T, CaMYB44 & A e 2k PR
F, BE 5 IS B RREE R, BOyE IR . 4
T & B, CaMYB44 4 1 TR it 5 59.82%,
o7 LEE TR, TR A 2 2 1 0T %) S PR 3 DX,
VR A B T LB S AR, S HAMEA
L RN FEE A, AT R I TIRE . A
RS A, AEAH M e Fn R 4 rh R E EEAE A 20,
IV 4 it 5 07 45 T B 7R, CaMYB44 5E v T 41 il 4%
o, FEAH A R AR

Wt RG KB W CaMYB44 5 R
MYB44. MYB44-like fETER R A1 C R, 54U
I MYB70 Ko /KR8 MYB77 U A7 78 8 I 1 [5) 95 6
F o AW R, fEH 4 il Rk MYB44 3L
o foft LA B 2R B0 R A 1K I b 0 45
Persak 52 3@ i fF AUAR 5256, & PRAUL R 7 o7
T 0 MYB44 SN 338 5 22 24 )5 06 10 38 (A I
HEALAL MPK3 AHEAE L, Ja ghxt Z R AE A ) A



448 o W

2R 2025 4F

WyIE O3S Y RN . AIMYB70 5 AtMYB44 24k
T S22 W, 7E VR U fig b ] BB AH 25 b, Kagale
GBIl FEFE SR 43 BT JE A ACMY B70 3 32 1 9%
BEZH5RE . MBERNE S SR 5, 78
LR AR IR AR SRR . A ST AT BA
M CaMYB44 %% 53 1 ] 58 [ A 76 BB LAC
e A R AR E

M 5 Xt CaMYB44 3£ A )5 o) -+ 1 45
LTR JOAFI T 7 2 07 35k PR (R G IR 75 3 0 12, &
PEH 5 290 2247 5 2 I BNTLS G5 e 7 oG 14
LTRE M40 HR RS AR, 145 )5 2 F AR08 5 1)
g W CaMYB44 3N B sh T+ X & F
LTR )7 CCGAAA, BRI 2 5 PR AT g X Ik oy
T FREE LA LY

MFE 2 T WL CaMYB44 3 X )5 3l X 8k Bk 7
LTR JoiAhA & A 24w iy i v 2 (ABA) FG )
TG ABA ]I 38 I 38 PR, AR A
M TR RS R AR, fERT
W, il R IKZ ABA I T GmZE1 LR IF,
TEARIRIA BT, A A AN 32 PR, G BRAR g A
oL SR A KOG I 55 22 T IR 5 ) 25 A A Y A
KR, (R 52 M A 0 A S [) LR P05 T 193
P, B3 9 BRI AT $ e AR AR XS AR TR B A 7
PUrER, ARLE S LR G5 5 RE @ 1 5
AW, ST T CBF R kK, iX
Fi g Y6 R Bl CBF SRk S5, A 2085 T Y
) i AR L B T3 P8, R HEIN CaMYB44 B PR A, 1]
il 2 J 74 TR G L 5 S AR 1 S i) I (TR A PR

MYB44 T 1E AR b 50 UE A A AR A M
I N A AR R, AN AESE R A A 2 b 3k
ik MdMYB44 LR, 2 ARG R A2 1 db 25 AR
e, CsMYB44 Rl 5% 55 s PAs FEH, ik
BRHE TR SR EPY, AWF5EH RT-qPCR 255 iR,
CaMYB44 1¥ 4 °C IGRMHALE 24 h )5, TR BE T
W, 7E 48 h AP )5 B BH . 54 VaMYB44
FEN KT A ZiCBLT R 7RG T B ks
PARZEALL, G HR Ab B 5 35 PR 338 2 IR IS Pk A2 R
PR BOARBFFE A BN CaMYB44 FEH
A BEAE BRI G IR e & R E R

S Lk
(1] AR=AA, AR L. BRI | BRI SRS Dy s (1] b 2

271, 2022, 49(6): 1371 — 1381.

(2] AR, ThHaT, BOMERE, 55, BOBE P O 2 4% 5 77l
KT, FE 254k, 2020,47(9): 1715 — 1726.

(3] 2=, B/NJT, 2850, 46 —4FLE B (Cpsicum annuum
L.) 59 1B (Cpsicum chinense Jacquin)DNA H 54k
SRR ], Sr THIZIEFH, 2014, 12(2): 306 — 315.

[4] RIHAN H Z, AL-ISSAWI M, FULLER M P. Advances
in physiological and molecular aspects of plant cold toler-
ance[J]. Journal of Plant Interactions, 2017, 12(1): 143 —
157.

[5] Steponkus P L, Webb M S. Freeze-induced dehydration
and membrane destabilization in plants[M]//Water and
Life: Comparative Analysis of Water Relationships at the
Organismic, Cellular, and Molecular Levels. Berlin,
Heidelberg: Springer Berlin Heidelberg, 1992: 338—362.

[6] ZHANG S, JIANG H, PENG S M, et al. Sex-related dif-
ferences in morphological, physiological, and ultrastruc-
tural responses of Populus cathayana to chilling[J].
Journal of Experimental Botany, 2011, 62(2): 675 — 686.

[7] ROHDE P, HINCHA D K, HEYER A G. Heterosis in the
freezing tolerance of crosses between two Arabidopsis
thaliana accessions (Columbia - 0 and C24) that show
differences in non - acclimated and acclimated freezing
tolerance[J]. The Plant Journal, 2004, 38(5): 790 — 799.

[8] LIU Z B, SONG J S, MIAO W, et al. Comprehensive
proteome and lysine acetylome analysis reveals the wide-
spread involvement of acetylation in cold resistance of
pepper (Capsicum annuum L.)[J]. Frontiers in Plant Sci-
ence, 2021, 12: 730489.

(971 XBELAN, 5K By, HK)™ AR BRI 0w )i 56 R BIF 5T SR
K5t [J/OL]. 43 FHE &, (2023-11-09)[2024-04-
12]. http://kns.cnki.net/kems/detail/46.1068.S.20231108.
1149.002.html.

[10] /R0, SHaT, skATH . I EBARm IR s 6 e

DL [T]. RO, 2013, 41(15): 6581 — 6583.

[11] YAOCY, LI X G, LI Y M, et al. Overexpression of a
Malus baccata MYB transcription factor gene MbMYB4
increases cold and drought tolerance in Arabidopsis
thaliana[J]. International Journal of Molecular Sciences,
2022,23(3): 1794

[12] MA X, YU Y N, JTIA J H, et al. The pepper MYB tran-
scription factor CaMYB306 accelerates fruit coloration
and negatively regulates cold resistance[J]. Scientia Hor-
ticulturae, 2022, 295: 110892.

[13] DONG J, CAO L, ZHANG X Y, et al. An R2R3-MYB
transcription factor RmMYBI108 responds to chilling
stress of Rosa multiflora and conferred cold tolerance of
Arabidopsis[J]. Frontiers in Plant Science, 2021, 12:
696919.

[14] SONG X P, ZHU L, WANG D, et al. Molecular regulat-
ory mechanism of exogenous hydrogen sulfide in allevi-
ating low-temperature stress in pepper seedlings[J]. In-
ternational Journal of Molecular Sciences, 2023,


https://doi.org/10.16420/j.issn.0513-353x.2021-0853
https://doi.org/10.16420/j.issn.0513-353x.2021-0853
https://doi.org/10.16420/j.issn.0513-353x.2020-0103
https://doi.org/10.13271/j.mpb.012.000306
https://doi.org/10.1080/17429145.2017.1308568
https://doi.org/10.1093/jxb/erq306
https://doi.org/10.1111/j.1365-313X.2004.02080.x
https://doi.org/10.3389/fpls.2021.730489
https://doi.org/10.3389/fpls.2021.730489
https://doi.org/10.3389/fpls.2021.730489
http://kns.cnki.net/kcms/detail/46.1068.S.20231108.1149.002.html
http://kns.cnki.net/kcms/detail/46.1068.S.20231108.1149.002.html
https://doi.org/10.3969/j.issn.0517-6611.2013.15.001
https://doi.org/10.3390/ijms23031794
https://doi.org/10.1016/j.scienta.2022.110892
https://doi.org/10.1016/j.scienta.2022.110892
https://doi.org/10.1016/j.scienta.2022.110892
https://doi.org/10.3389/fpls.2021.696919
https://doi.org/10.3390/ijms242216337
https://doi.org/10.3390/ijms242216337

RAVHESE — AR BH CaMYB44 FE R RS MRS fRAT 449

24(22):16337.

[15] LIN H, PU K G, DING D X, et al. Foliar spraying of
glycine betaine alleviated growth inhibition, photoinhib-
ition, and oxidative stress in pepper (Capsicum annuum
L.) seedlings under low temperatures combined with low
light[J]. Plants, 2023, 12(13): 2563.

[16] ALTAF M A, SHUH Y, HAO Y Y, et al. Melatonin af-
fects the photosynthetic performance of pepper (Capsic-
um annuum L.) seedlings under cold stress[J]. Antioxid-
ants, 2022, 11(12): 2414.

[17] ZHOU Y, MUMTAZ M A, ZHANG Y H, et al. Re-
sponse of anthocyanin accumulation in pepper (Capsic-
um annuum) fruit to light days[J]. International Journal
of Molecular Sciences, 2022, 23(15): 8357.

[18] HULSE-KEMP A M, MAHESHWARI S, STOFFEL K,
et al. Reference quality assembly of the 3.5-Gb genome
of Capsicum annuum from a single linked-read library
[J]. Horticulture Research, 2018, 5(1): 4.

[19] HAUSMANN S, GEISER J, ALLEN G E, et al. Intrins-
ically disordered regions regulate RhIE RNA helicase
functions in bacteria[J]. Nucleic Acids Research, 2024,
52(13): 7809 — 7824.

[20] HIRANO Y, SATO T, MIURA A, et al. Disordered re-
gion of nuclear membrane protein Bqt4 recruits phos-
phatidic acid to the nuclear envelope to maintain its
structural integrity[J]. Journal of Biological Chemistry,
2024, 300(7): 107430.

[21] ZHANG H J, HU Y F, GU B, et al. VaMYB44 tran-
scription factor from Chinese wild Vitis amurensis neg-
atively regulates cold tolerance in transgenic Arabidop-
sis thaliana and V. vinifera[J]. Plant Cell Reports, 2022,
41(8): 1673 — 1691.

[22] PERSAK H, PITZSCHKE A. Tight interconnection and
multi-level control of Arabidopsis MYB44 in MAPK
cascade signalling[J]. PLoS One, 2013, 8(2): e57547.

[23] KAGALE S, LINKS M G, ROZWADOWSKI K. Gen-

ome-wide analysis of ethylene-responsive element bind-
ing factor-associated amphiphilic repression motif-con-
taining transcriptional regulators in Arabidopsis[J]. Plant
Physiology, 2010, 152(3): 1109 — 1134.

[24] JIANG C, IU B, SINGH J. Requirement of a CCGAC
cis-acting element for cold induction of the BN115 gene
from winter Brassica napus[J]. Plant Molecular Biology,
1996, 30(3): 679 — 684.

[25] TON J, FLORS V, MAUCH-MANI B. The multifa-
ceted role of ABA in disease resistance[J]. Trends in
Plant Science, 2009, 14(6): 310 — 317.

[26] YU G H, JIANG L L, MA X F, et al. A soybean C2H2-
type zinc finger gene GmZF'1 enhanced cold tolerance in
transgenic Arabidopsis[J]. PLoS One, 2014, 9(10):
€109399.

[27] JIANG B C, SHI Y T, PENG Y, et al. Cold-induced
CBF-PIF3 interaction enhances freezing tolerance by
stabilizing the phyB thermosensor in Arabidopsis[J].
Molecular Plant, 2020, 13(6): 894 — 906.

[28] FRANKLIN K A, WHITELAM G C. Light-quality reg-
ulation of freezing tolerance in Arabidopsis thaliana[J].
Nature Genetics, 2007, 39(11): 1410 — 1413.

[29] WU R G, WANG Y, WU T, et al. Functional character-
isation of MdMYB44 as a negative regulator in the re-
sponse to cold and salt stress in apple calli[J]. The
Journal of Horticultural Science and Biotechnology,
2018, 93(4): 347 — 355.

[30] MADEBO M P, BOKHARY S U F, YOU W L, et al.
Melatonin improves cold storage tolerance in cucumber
via CsMYB44-mediated transcriptional activation of the
polyamine biosynthesis gene family[J]. Postharvest Bio-
logy and Technology, 2024, 213: 112937.

[31] QI CF, WANG Q F, NIU Y H, et al. Characteristics of
ZjCIPKs and ZjbHLH74-ZjCIPK5 regulated cold toler-
ance in jujube[J]. International Journal of Biological
Macromolecules, 2024, 264: 130429.


https://doi.org/10.3390/plants12132563
https://doi.org/10.3390/antiox11122414
https://doi.org/10.3390/antiox11122414
https://doi.org/10.3390/ijms23158357
https://doi.org/10.3390/ijms23158357
https://doi.org/10.1038/s41438-017-0011-0
https://doi.org/10.1093/nar/gkae511
https://doi.org/10.1016/j.jbc.2024.107430
https://doi.org/10.1007/s00299-022-02883-w
https://doi.org/10.1371/journal.pone.0057547
https://doi.org/10.1104/pp.109.151704
https://doi.org/10.1104/pp.109.151704
https://doi.org/10.1007/BF00049344
https://doi.org/10.1016/j.tplants.2009.03.006
https://doi.org/10.1016/j.tplants.2009.03.006
https://doi.org/10.1371/journal.pone.0109399
https://doi.org/10.1016/j.molp.2020.04.006
https://doi.org/10.1038/ng.2007.3
https://doi.org/10.1080/14620316.2017.1373038
https://doi.org/10.1080/14620316.2017.1373038
https://doi.org/10.1016/j.postharvbio.2024.112937
https://doi.org/10.1016/j.postharvbio.2024.112937
https://doi.org/10.1016/j.postharvbio.2024.112937
https://doi.org/10.1016/j.ijbiomac.2024.130429
https://doi.org/10.1016/j.ijbiomac.2024.130429

450 PO E Y E R 2025 4F

Analysis of the function of the CaMYB44 gene in Capsicum annuum

WU Shuhua'*, LIU Jiancheng'?, NING JiaHui'?, WANG Zhiwei'*
(1. Key Laboratory for Quality Regulation of Tropical Horticultural Crops of Hainan Province, School of Tropical Agriculture and Forestry, Hainan
University, Haikou, Hainan 570228; 2. Sanya Nanfan Institute, Hainan University, Sanya, Hainan 572025, China)

Abstract: The MYB transcription factor family plays an important role in plant response to environmental
stress. Capsicum annuum is the most widely cultivated species in the genus Capsicum. The transcriptome data
obtained by our group were analyzed, based on which MYB44 transcription factor was selected for
bioinformatics analysis of the cis-acting elements of the promoter, protein structure, evolutionary relationship.
A preliminary experimental research was then conducted on subcellular localization and low temperature
response. The open reading frame (ORF) of CaMYB44 gene is 981 bp in length, encoding an unstable
hydrophilic protein with an amino acid of 326 aa. It is predicted that CaMYB44 protein has no signal peptide
and transmembrane domain, is a non-secretory protein, and belongs to R2R3 MYB. Phylogenetic tree analysis
showed that it had high homology with SmMYB73, NtMYB44-like, StMYB44-like and SIMYB44, followed by
AtMYB70 and OsMYB77. Cis-acting element analysis showed that the promoter region contained a low
temperature response element and multiple abscisic acid and light response elements. Subcellular localization
results showed that CaMYB44 was localized in the nucleus. The RT-qPCR showed that the expression of
CaMYB44 was down-regulated after 24 h of low temperature stress at 4 °C, which was similar to the expression
trend of other negative regulatory factors under low temperature stress. This paper provides basic data for
further analysis of low temperature tolerance transcription factors in C. annuum.

Keywords: Capsicum annuum; CaMYB44; gene cloning; expression analysis
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