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WE MYBEFHFE Y KIS N 7Rz —, S5-MIERK R SRR a5 2 fh A 24
fbid . R2R3-MYBZMYBH; 3 K7 K (1 = ZAFAE R . BUE B B BEL P ME N RAEY, HR2R3-MYBE FH ¥
BhZ RGMIEF . —FEA B (Capsicum annuum). FKHRBH(C. baccatum)Fl A EBH(C. chinense)Z Kl 41 #4301 4
SEH94, 92F1941R2R3-MYBEF, BT RAE K E R RZGH A R8N E. FLEHESITRE, SMHBEMURAETIHE R
JRR2R3-MYBZE[H, — AR, AR BRI [E B T AFAES 4RI H IR2R3-MYB2E[F . 45 5E 125 B 5 &
R, Hsxf R BEE N, ENAESHBAM S LA CAFA. tWEERNMAES PR, 76T FE & H JE
R2R3-MYBH KT R A T Hhe /b . HARIESHTRY, HMR2RI-MYBIE K £ B 3P RIANFAE: fEMR. . ZRfEF
¥JEiERiL, InCaMYB13/CbMYB12/CcMYB13; X fEfEH iRk, 11CaMYB93/ChMYB86/CcMYB12; X EAR H mi3Rik, 4
CaMYB48/CbMYB47/CcMYB51. HF 5t 4k B IR AN 7RR2R3-MY B4 3¢ K 776 SR K R B T AR YIS Th e 04 E 1 2EhE

X B, RACRE, R BN, R2R3-MYBRERIA T, HLAR R AL A

BYIR, 47558, e, kR, BAE, BITE, XE (2021). HHR2R3-MYBH T K T 5 ik )4 5 K 40 % 58 5 H i
o, MR 56, 315-329.

gt R FAE R e s T iR B, @i i
TE B SR R e s, AR A I AR KR B (Pabo
and Sauer, 1992; Kasuga et al., 1999; Riechmann
et al., 2000; Valliyodan and Nguyen, 2006). R
SR 5 R R R 4 S O s AR LM, mDfE A3 AN
E K%, WAP2/EREBP. bHLH. HB. MYBAI
WRKY (Riechmann et al., 2000). MYB#: %K1 E
H 5DNAZ A FIFFIEEMYBZS # 35k, 1% 45 f $ 7 A
Vb RS . MYBREFRE TR E1-4ANMATEEEHE
IMYBZE 435, 43 Bl # % WR1 (Repeat1). R2, R3
MR4, FANMYBE LA 52 A HE MR kL, TEH3
A a-U2 e, B 200 £ 3R e T Al B e - 3 A - 1R e
(helix-turn-helix) &5 14 31 5 DNA KA 45 £ (Ogata et
al., 1996; Jia et al., 2004; Dubos et al., 2010). R4
AEFIMYBLE A H, MYBH SR+ 1143428, )

Woke H 391: 2020-08-10; 252 H #: 2021-02-01

1R-MYB. 2R-MYB (R2R3-MYB). 3R-MYB (R1R2R3-
MYB)#14R-MYB (Dubos et al., 2010). 1R-MYB#% 3
Kl F X FEMYB-related# 5% Kl 7, 514> 56 8 54
4rMYB%: #)1(Stracke et al., 2001; Chen et al.,
2006). 3R-MYB#% 35 K71, 7 3ME S IMY B4 1435,
(R1.R2FIR3), 16K ZH AL EDILFH P # R I T
3R-MYB# e [K 1, A 2 41 g & 1 b ok $5 4 F
(Haga et al., 2007). 4R-MYB#% 5% K 752 Fe /M — 2K,
FANFER ST AIMRIR2 MYBEE IR, EA1ERED
HORSE IO AE FH AN . A5 2 MY B4 4 Sk (R2 A1
R3)IR2R3-MYB#% 3% K 1 42 fm S5 ) T MY B# 5%
7 1) R BARAETE A, % KA ) e 2 [FI3R-MYB
F SR 7 HRT MYB&S 4 dsk 2k 3k 4k i 2K (Rosinski
and Atchley, 1998), tHA W s\ 3R-MYBH#; 5% [K]
T2 NR2R3-MYB# 55 Al F#EAE K 1], R1 MYBZ: )
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HMR2R3-MYB#; 5k K 13k 1%(Jiang et al., 2004).

T HTEMYB % 53 R 7 (19 N R i A6 0 3 & B AR 5 19
MYBZE a3, CAR MY BSE Rk &2 i 5 43 b R G &5
R, X kg T MYBE 1 B 2 R
(Dias et al., 2003; Matus et al., 2008).

MYB#: KK 1) iz o0 A TR B A, Al
W) B K 1 % S R T K 2 — (Riechmann et al.,
2000; Dubos et al., 2010). HMEYIMYBH: 3% K1
& M E K (Zea mays) H % & tH ) COLORED1
(Paz-Ares et al., 1987). HiXIMYB# 5 105 A
WA, R2ZR3-MYB# kKON E Rz —
#iAiE, R2R3-MYBE: KK 15 5 VF 2 HE WL
PGSR, BRI A AR A A ]
KK E UK S 5 R% F AR R R R Y e
(Stracke et al., 2007). filtn, 4% (Solanum tu-
berosum) StMYB447E Sl B E ZIAED S
B (Liu et al., 2019); 4 4R {t (Lonicera japonica)
LjiaMYB127£ 8l 74 7+ (Arabidopsis thaliana) 7 i %
IS DR S R e R, O IR R AR R
g BAA R EEL(QI et al., 2019);
JFAtMYB20. AtMYB42. AtMYB43FIAtMYBS5HE %
R S PR M A 2R S R ) A2 ) & B(Geng et al., 2020);
#24¢ (Gossypium hirsutum) GhMYB108-like7E T &
A ME N RAEEZ(EH (Ullah et al., 2020); ¥R
(Malus domestica) MdMYB24-like 5 7 F 1% ¥ Iig
FHFHAAET R T EDE K (Wang et al., 2019),
MdMY B30 £ 37 5 A 57 = i o7 (14 A1 2R ke AR
IR 9 SE S 1 BU M (Zhang et al., 2019); 2k
(Sesamum indicum) SiIMYB757E g 7r o (1) A i
FiLBEFERFWRAK, FREEmS 52, S a
BE M T 52 P (Dossa et al., 2020); #h. T2 K&
it 7% 1 Jifr 3EL 42 1 H 2 (Ipomoea batatas) IbMYB3/
ik, WE7RIbMYBITE H =AWy il B 25 v ke o 22
YEFH (Z% 4%, 2020).

8 0 PP 1 AR A R 2, R2R3-MYBEL IR 7 5 i
JeJEAEVE 2 M SR I A BE N KT 15 B R R
Mo, EIEHEEIF(Stracke et al., 2001; Chen et
al., 2006). H i %4 H 3% (Brassica napus) (Hajieb-
rahimi et al., 2017). ‘K% (Glycine max) (Du et al.,
2012). #F#Hh(Solanum lycopersicum) (Zhao et al.,
2014)f1 5% %2 (Li et al., 2019; Sun et al., 2019).,

ORI ZH 300 7 B AR AR 3E 7 el 25 A 4 2 TR) 2B 2 R st A% 2 T
TR, 2020). FRHUE RN Solanaceae) il
J& (Capsicum)— £ B8 2 AFE AR B YY), & HAAH
BRTMERBRSEAEY, M FEE AT IZ M. B
USR5 2780, 1l N B4k K 35 55 (0 B A 55,
I3 N — A B (Capsicum annuum). 2% SR AR
(C. baccatum). 1 [E i (C. chinense). #EAR BN
(C. frutescens)f4%EHHI(C. pubescens) (Ibiza et
al., 2012). R 3= BHRE SO —HFEB, Hed
ANRREE P RH VAR REIR, XA B AT b
ol 50 R P T o T U (S 25 PR AN PR SHAR, 2009; %R
F A, 2018). AT LA — 4B I AUIRBHF
BB RRL, 0 3R B IR2R3-MY B# 3¢ K] 7
JRAE A R ZH 3G Bl JEAT %, RIS o #r T Bk
WR2R3-MYBZE A )7 41 motif 731y AbEF-HN &
TEM . JetakEnn . REHMEMARHLS (R, 2£.
H-FIAE) R ek A o S8 I FR 2k v o Hr, K B 3l 5k
W AEE R A TR2R3-MYBHE K, — 48 4= BRI 5
FOIR B I R2R3-MYB % S [ 7 5 e ke A T HE A
HE G FE. TS R R BUR2R3-MYB# 5% [l
T UIRE S ARy I8 A% B Fh 5 7 BB R

1 MR5ERZE

1.1 BHHIR2R3-MYB#RE FRIENLEE
—4EAE B (Capsicum annuum L.) (ECW). #A3R
B (Capsicum baccatum L.) (PBC81)F1+H [E B4k
(Capsicum chinense Jacq.) (P1159236) )3 [ 2H %t
5 M B HUIE R 41 °F 4 (http://peppergenome.snu.ac.
kr)F 3R (Kim et al., 2017). MILUFE IF(Arabidopsis
thaliana L.) 4 5 X 44 #48 P (https://www.arabido-
psis.org/)H T # L # TFR2R3-MYB# 5% Kl 1 5 Ik
AR T HIE Jyquery 741, 43 9] 5 3Fh BB & A
7 5317 BLASTP LX), 2 %% & E-values1e-10,
pokqueryfREISKILILEE R, HRSHONEIME. #
5 3] 1 e 1% ¢ 51 4 I hmmer  (http://www.hmmer.
org/) bt %} E|PFAM32.0 44 2, & T PfamffMYB
i (PF00249)i2E AT 1t — b HU X ik, ZHONBRIMA,
T 52 AR R2R 3-MY B 5% R 1325 [R] A 7 o i
WebLogo (Crooks et al., 2004)%:#|R2R3-MYB4; 14
Iikseqlogo .
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fi i 5 T BioPerl (https://bioperl.org/)%i & (1]
AT HIR2R3-MYBEE K 7 1R IERR K S
Mg FESE AN . R A ProtComp v. 9.0
(http:/Nlinux1.softberry.com/berry.phtml) # 17 R2R3-
MY B 35 K| (14 SI7. 44t e A7 o)

1.2 RGHEAREIHRE, motifSffEELES T

5 FHIMEGA 7.0 (Kumar et al., 2016)# 4+ 1 & 4 i3k
B, R 48 $#29% (neighbor-joining, NJ), B k%
% N1 000¥K. ff FIMEME (http://meme-suite.org/
tools/meme)/r#1CaMYB. CbMYBFICcMYBH HHI
TR motif, motiff K KB H H104, HeSHwHN
2RNME . I GSDS 2.0 (Hu et al., 2015) (http:/
gsds.cbi.pku.edu.cn/)7#rCaMYB. CoMYBAICcMYB
BESRIR TR AN B R - o A

1.3 ERHEHL T
LM 8 FIMCScanX (Wang et al., 2012) 7l
YRR AN Fh A AEAE I R R, S B0 BRINE
Vg 3Tl JBRAR Ay 5 [R] 24 3 47 9 9 LU B, 1 B E-values
1e—10, FZHLR2R3-MYBHE: K 5% Jk o 1) 5 [K] = 52 %0 5
B, AT 3R AR ¥ LR [RIJR LR 43 i 3
BN S B B R AT I, % B E-values
1e—10, R 45 S 7 126 H SR B A 1 55 R R L A,
B E LA dn S B B N A T e fd B4Rk
fLE (<100 kb), T LAIAE R ECE S IR . 4
InteractiVenn (Heberle et al., 2015)4:#Venn &, fi#
i Circos (Krzywinski et al., 2009) 7~ — 4 4 Bt
I SR FBIABR AR Y 2 R R L i ok &R o A
ParaAT2.0 (Zhang et al., 2012)5} [& 5 % K %} 1ICDS
J7 5 FIORF 7 51 JEAT e xt, S50 v ERAE;
KaKs_Calculator2.0 (Wang et al., 2010)i2H bk X} 45
B, FHy-MYNE(Wang et al., 2009)i 5 7] I 3k
XF B A (] SO 8 28 (Ka) A1 ) SO 28 (K), I Ko/Ks
B R VAl [ 58 A DR e v Jo] i e R A A0 I A o 52 3]
MHEFEE TT1. KalKs>1, JEF 23] RS KJ/Ke<1,
[K 52 B 41k i B Ko/Ke=1, FER T EE{k (Yaday et
al., 2015).

1.4 HARESH
AR SRR AU r ] SBHAR 10 % S 2L 00 e

5 M BioProject 1 #i% /7 (https://www.ncbi.nlm.nih.gov/
bioproject) 13k 1%, %5 4l AHPRINA223222,
PRJNA308879/1PRJNA331024 . 7 A K6
JERERR AR 2502 R A K4S H R BT 148
(Kim et al., 2017). fiHfastp (Chen et al., 2018)%7
Wy s 347 i v, SHOR NERIME . T RSEM (Li
and Dewey, 2011)¥ it 38 5 195 Lo 21565 B 4 Fh
MR P41 b, Eext 7 iy bowtie2 (Langmead
and Salzberg, 2012), S NERINE. K L&
HEATARAEAL AL B, 15 2R DR ()8 B AN s v B &
THs I Fr B A e 55 %6 (fragments  per kilobase of
exon model per million mapped reads, FPKM).
FPKM{A Zlogyo (FPKM+1)%:#4 )5, fi F R pheat-
map (https://CRAN.R-project.org/package=pheatm-
ap)zil .

K FH SR 5Ok 2 BPCR (QRT-PCR)AG: M 5 H
MYBZJE K [ H 230k, M4 — 2 A MY B &E [A]
CDSF ¥ 1HqRT-PCREI#(F£1). SEigAt Kl %
TRORL B 27 Bt BROPUUR R ZH 4 1k 1) — 47 A BB E 28 3 (O

®/L AHFEHRSIFES)

Table 1 Primer sequences used in this study

Gene name Primer sequences (5'—3') Use
CaMYB62 ATCGCAGCGTATGAACACAC gRT-PCR
TTGTTACCGTGTTTGGCCTG
CaMYB35 GGCGGTGAATGTGATGATCC gRT-PCR
GGAAACCCCGTAGAAGCAAC
CaMYB92 TGATCCAACAACACACAGGC gRT-PCR
TTGTTCTCGAAATGGGCTGC
CaMYB39 TGGGGCAATCGTTGGTCTAA gRT-PCR
TGGATGTAAGTGGTGGTGGG

CaMYB25 AACCACCTACCTCGGCATTT
TCACTTTTGTTTGAGCCTGCA

gRT-PCR

CaMYB2 CATCATCACCAGCAGTCACA gRT-PCR
GATCGACTTGCCAGCAGAAC

CaMYB8 CAGATCCTAGGGCTCTCGTG gRT-PCR
GGCCCGACTAATCCTGAGAT

CaMYB80 TCTTGGCAATAGGTGGTCGA gRT-PCR
TGCTGCTCTCGTGGATAATCT

CaMYB19 GGACACAACATGGACAGCAG gRT-PCR
CTGAATCAGATGGGGAAGGA

CaUBI-3  TGTCCATCTGCTCTCTGTTG Internal refe-

CACCCCAAGCACAATAAGAC rence gene
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5HNG7Q), T20194FE 12 EA#EM T 2 BB ¥ b
PR R e . REAKO MR IIR . A2
B A B R 4E 20 21, R FH TrizoliR 77 (Life Tech-
nologies, 3% [H )4 Bt % 4 ZL I RNA, i i HiPro™
(H-) 1st Strand cDNA Synthesis Kit with gDNA
Eraser (% & i, 4t 7)) & % 5 3K 13 cDNA, 3 H
SuperReal PreMix Plus (SYBR Green) (KR, dt%)
A& AT € 8, PCROCAABI VIlA7SZIN 580t & &
PCR{¥(Life Technologies, %[ ). LCaUBI-33& A1
NNSHER . RNAEREAERN20 gL, B4F1 pl
cDNA, L. FiE5#%0.5 uL, 10 yL SYBR, H
ddHO %P AR . SRR 77 A 95°C Tl A% 14 3070
95°CAZ 1 10%), 60°CiR Kk 30F), 72°CLE(H30F), 404
PR . LI I [ EE G 7 Hr 7¢ efE AR ih
25 R s il 2 . L RR 0 0k B R 27Tk i 8
(Livak and Schmittgen, 2001).

2 ZR5iThe

2.1 3FEEMIR2R3-MYBERE FRIENLE

I BLASTP LU i, A —4FAE AR R SR BN
Ao [ R R 20 ) % 52 94 . 92194 MMYB#E 3% [A]
THE, AT A 5 R2FIR3 MYBZ #I5(K1). #
JER2R3-MYBIE K 7E e itk L (14341, 1% MK EI/MK
G %of 3 DR 3R AT i 44, IR R &R R B kBT A

Y|

= %%E EKN

. 'Egts
S0y |
o {0
~ o

m

1JESEQ g
, EOE VV_;A
N 123

4 5 6 7 8 9 10111213141516171819202122232425262728293031 323334353637383QC

B1 3FHR2 (A)FIR3 (B) MYB4S#415 fIseqlogo &l
IR 101357 (Bits) R R B X AL B H B AR

EGN

HRF;
==

5678 9 10111213141516171819202

i

R2R3-MYB# 3 A1 AT BRAL 1 5 73 A (B 1) 4

# B, CaMYB. CbMYBMICcMYBH FH A/N3 Al %
118-539. 173-545H1174-563 MR FEMR 2 8], 7> &
KNG 54 T 13.96-60.08 . 20.02-60.03 £120.07—
62.62 kDa [i]; “5Hi 5i7F4.61-10.3. 4.33-10.28F!
4.53-10.652 ], 25 (& 7 il 5 5 2R, R2R3-MYB
HEFREEM AR, DEE A e A .

2.2 PHIR2R3-MYBEE 5 LG

N T W RHAR2R3-MYBE A (31056 &, A 3Fh
BRHURL R 7+ R2R3-MYB# 5% [K - 1) 8% (4 5 51 i 722
ARG . 5HFTFR2R3-MYBAL 3t [K 7 AL 2 [H]
— 4 S M BRARR2R3-MYB % 3¢ [K 7 4 1\ 78 4 [F] —
R, A5 N30 FE(S1-830) (K2). etk
Z B0 KRS Y B % — 8, (H 2 BN
R2R3-MYBJE K 5 i A & BLA K 518 T X % S10.
S12F1815, I 7~ BRE IR 24 78 K 33k fb o 72 rh mT
LR T —EHR2R3-MYBE: [ (K2, KIBA). BAR KR
V)P B R2R3-MY B 53¢ K 7 5 i A AE K
BS10MS12HiER] T iX— s5(Li et al., 2019; Sun et
al., 2019).
P FHANR2RI-MYBEE[H (1) &5 k4 i AT e W, R4
TE 7] — S0 5 i 19 K 22 4505 R 3 B HR A AL 1 226 DR 45 4
(KI3B). 4 5 e S18A1S23 % 73 JL R 4, Hi AR FEA )
AR ENE T KEZEHR2RI-MYBEE[F H12

%é%gg‘s i RC LR‘

pGN
1222324252627 28293031 32333435363738394041 c

2| ARLPRT E I\

Figure 1 Sequence logos of the R2 (A) and R3 (B) MYB domains from three Capsicum species
The score of an amino acid (Bits) indicates the frequency of its occurrence at this site.
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MAETFININEF UK, D ER2R3-MYBE: [ H
INNE TR HMNE TR % S1. S4. S7. S8, S18.
S24. S25. S261S283F 5k ik i A 20 AN 7] fr J: [A]
4i¥y; CaMYB9. CaMYB12. CaMYB66. CbMYBS.
CbMYB9. CbMYB17. CcMYB10. CcMYB11 fi
CcMYB65 A 34 W& T RI4AN4NE T, el 7l 8
T-81. S7THMS18W. % % ; S25 1 i) CaMYB79 Al
CbMYB76 & H 11N & FHAM24MMNE F, (HfEHH
B R RGN E T A4S 27 4514 1)

LA A I S

\
516

B2 3Fh BRI R T R2R3-MY B 5+ K T 50 (1 2 Ge kAL
S1-S3043 I ARFE 30N T4 .

B Capsicum annuum
V¥ C. baccatum

C. chinense
@ Arabidopsis thaliana

"ﬂs;‘;’;'&!. Soqmm :.'i jol -:0.' acte “‘%‘?@ %
o

S14

FE[R o X B2 LR, 3FH B R2R3-MY B A () 45
FIfED RIS R P R AR T B BRI, AT
& T 45 M9 R AL TT B R2R3-MYB#% 3% [K] 1 5
Jl A 2 (1 SRR 22—

T AR 2R 3-MY B# 3% [K -1 i3k AT motif 4 HT,
SEFI H 10N ST fmotifs, B8R TE [F] — MV 5% e f
(A B [H] motif 7 4 (13C). FH'motif2. motif4
Amotif5/2 fr 7 R2R3-MYB#4 3 [K T #5 AL A7 (1, iX3
A motif 5R2R3-MYB# 3% K 7 ff &L & R2FIR3

62

Figure 2 Phylogenetic tree of the R2R3-MYB transcription factor family from three Capsicum species and Arabidopsis thaliana

S1-S30 represent 30 subgroups.
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MY B 4y 3l A X B

2.3 3HEFHIR2R3-MYBEREFHRGHL X R
TERY L R 2w 2 RN E R, XY
FEPR 5 K A ik ) E 2R Kl 2 —(Cannon et al.,
2004). AT NBFFR, KATE170)74F 7T K FR B
A —AF AR E B R S R A Ak, 211075
T — A AR BRORURT Hh [ B AR T A (Kim et al.,
2017). A T #52 SFHBANAIR2R3-MY B[R] J5 2 (K LA
TR T IR B BLR, A%

T 3R M R2R3-MYBEE K L K R . R AAES
PR b %52 734 H R [FIJRR2R3-MYBXE: [ (14),

oy B — 4 A B R2R3-MYB 3 [H [ 77.66% (73/
94). I FARBIMIR2R3-MYBHE K [1)79.35% (73/92)
IR [E BAR2R3-MYBZE R 11 77.66% (73/94). X1t
B K 2 $IR2R3-MY B K 7E B A T e P A A7 1E,
H HAE AR A I 7 o v FE AR 5

Bk T 3FPEAN H #AETE I B R [FJER2R3-MYB £
B, FRATH I & 12541 R2R3-MY BIE K] R 78 270 B b
% e s, Hh 941 (CbMYB6/CcMYB6. CbMYB-
24/CcMYB36. CbMYB26/CcMYB32. CbMYB41/
CcMYB90. CbMYB62/CcMYB64. CbMYB65/
CcMYB69. CbMYB70/CcMYB76. CbMYB71/
CcMYB78F1CbMYB80/CcMYB85) R2R3-MYB

mmm Exon
A S11 B == C eoams P e Intron
S24 E5 Y - Motlg
;- === Moti
;9 o e o o e— p— M OEE
- e s = —— ofi
ﬂ : 3 & — = Motifs
| e . e = - a Motif6
qS2 [ R sase o Motif7
Sien
ofi
827 o—o0—r— Motif10
———=— s = -
._.- _— [ L S -
[ e —ame —
M - — — - ——
828 — e -
S13 [ sons P
R e |
S7 = — — s = o
— -__. r - s = P
[ BN — S T S S
- —— sons —
'__. _— - [ —
[ B —ame —
—H. —ane L
S19 —ame —
S20 — - %
| e S18 -_ T u —emes e
——— S2 1 [ B ] - oo
S25 mm—s——— - —
S22 - — —— -
S23 5y I— g ——— ——
0.1 0 1 2 3 4 5 kb

B3 3FHIR2R3-MYBHEFE 7 X EK R Gl . FE SN ET- N & T2 Fmotif 7 #r
(A) 27T MK R R GRS (B) 27 MK IRIAM R T 5 T A (R OTTERORINE T, MOLKFRNET); (C) 27 MKk

FImotif 734 (AN R 77 HEZR 2 AN [ I motif)

Figure 3 Phylogenetic tree, gene exon-intron structure and motif analysis of R2R3-MYB transcription factor family in three

Capsicum species

(A) Phylogenetic tree of the 27 subfamilies; (B) Exon-intron structure of the 27 subfamilies (Black boxes indicate exons and black
lines indicate introns); (C) The motif distribution of the 27 subfamilies (The boxes with different colors indicate different motifs)
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B RE — AR B P ok %02 B B R FVR B A10
#1(CaMYB7/CcMYB7.CaMYB40/CcMYB41.CaMY-
B42/CcMYB44. CaMYB60/CcMYB61. CaMYB63/
CcMYB63.CaMYB65/CcMYB48.CaMYB68/CcMYB-
68. CaMYB72/CcMYB73. CaMYB74/CcMYB93AI
CaMYB82/CcMYBT72)7E 2% SR Bib - A % 52 I H &R
[FJEFE; 4641 (CaMYB23/CbMYB20. CaMYB46/
CbMYB44. CaMYB58/CbMYB57. CaMYB75/CbM-
YB69. CaMYB79/CbMYB76 il CaMYB88/CbMYB-
53)7E H FE BB P ok 4 e B E R R IR R (14) . — 4
A BAUE A7 1 5445 A IR2R3-MYB 3 [Al (CaMYB-
27.CaMYB54. CaMYB56. CaMYB61#1CaMYB64),
H SR BRABRAN r [H B4y ) 47 (£ 4> (CbMYB27
CbMYB54. CbMYB61#ICbMYB64)#124(CcMYB-
28F1CcMYB84)45 4 [HIR2R3-MYBIE K (K4) . ik 4
RRW, EIMBM G, EATREERT —Lk
B, JFIRMG T e .

Capsicum annuu
(94)

C. baccatum
(92)

C. chinense
(94)

B4 B, SRADRBIOBORT v B R2R3-MYB# 3%
T B AR [ R A B

Figure 4 The number of R2R3-MYB transcription factor
orthologous genes in Capsicum annuum, C. baccatum, and
C. chinense
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Figure 5 Homologous R2R3-MYB transcription factor gene pairs in Capsicum annuum (Ca), C. baccatum (Cb), and C. chi-
nense (Cc)

Tracks from outside to inside are the number of chromosomes, number of R2R3-MYB genes (0-5) (20 Mb windows), and ho-
mologous gene pairs among three Capsicum species. The gray lines connect the homologous gene pairs that exist in three
Capsicum species; the red lines connect the homologous gene pairs in two species; the green lines connect the replicated
genes; and the blue lines connect the tandem repeated genes.
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TR BEAURD o BARC 4> ) H 14 68110 R2R3- 7 RIEHFE
MY B3 [A] A A6 0 31 e 4% 5% 7= ) (FPKM<0.5), 3 B iX T 734 B A [RVRFE N (1) 5% St B, Ak
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Figure 6 The Kq/Ks ratios for the orthologous and duplicated
gene pairs of R2R3-MYB transcription factor in Capsicum
annuum, C. baccatum, and C. chinense

The black dots represent gene pairs with non-synonymous
substitution rate (K5)/synonymous substitution rate (Ks)>1.
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Figure 7 Expression profile of R2ZR3-MYB genes in different tissues from Capsicum annuum (Ca), C. baccatum (Cb), and C.
chinense (Cc)

The color bars indicate the variation range of log1o(FPKM+1) values of R2R3-MYB genes in different tissues. The expression of
the genes in red was verified by qRT-PCR.
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Figure 8 Tissue expression profile of nine R2R3-MYB genes by qRT-PCR
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Abstract As one of the largest transcription factor (TF) families in plants, MYB TFs are involved in various physiological
and biochemical processes, such as plant growth, metabolism, and response to various biotic and abiotic stresses.
R2R3-MYB is the main form of MYB TFs in higher plants. Pepper is a vegetable crop with important economic value, but
the R2R3-MYB TF family has not been systematically studied in pepper. In this study, 94 CaMYB, 92 CbMYB, and 94
CcMYB TFs genes were identified with comparative genomic analysis in Capsicum annuum, C. baccatum, and C.
chinense, respectively. These genes were categorized into 28 subfamilies. Collinearity analysis indicated that there were
73 groups of orthologous R2R3-MYB genes among three pepper species. There were five, four, and two unique
R2R3-MYB genes in C. annuum, C. baccatum, and C. chinense, respectively. In addition, we identified 12 pairs of dupli-
cated genes, and eight of which are tandemly repeated genes, which already existed before the divergence of three
pepper species. Comparative genomics analysis suggested that the homologous R2R3-MYB TFs underwent functionally
divergence during the evolution of pepper. Analysis on the expression profile showed that R2ZR3-MYB genes were ex-
pressed in three major patterns: high expression in roots, leaves, stems, and flowers, such as CaMYB13/CbMYB12/-
CcMYBL13; high expression in flowers, such as CaMYB93/CbMYB86/CcMYB12; high expression in roots, such as Ca-
MYB48/CbMYB47/CcMYB51. These results lay a foundation for further study on the biological functions of R2R3-MYB
TFs in the growth and development of pepper.
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Appendix table 1 Basic information of the R2R3-MYB proteins from Capsicum annuum
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Appendix table 1 Basic information of the R2R3-MYB proteins from Capsicum annuum

- Protein Mole_cular Isoelectric Predict the
Gene ID GenBank ID  Subfamilies Chr. length (aa) weight point sub-c_:ellglar
(kDa) localization
CaMYB1 PHT92173.1 S26 CaChr01 260 29.81 8.95 Nuclear
CaMYB2 PHT92354.1 S28 CaChr01 338 38.58 6.28 Nuclear
CaMYB3 PHT92630.1 S8 CaChr01 278 31.70 5.09 Nuclear
CaMYB4 PHT92940.1 S7 CaChr01 321 36.81 4.61 Nuclear
CaMYB5 PHT93006.1 S24 CaChr01 299 34.10 4.85 Nuclear
CaMYB6 PHT93927.1 S18 CaChr01 509 55.30 5.56 Nuclear
CaMYB7 PHT94384.1 S16 CaChr01 280 31.87 8.37 Nuclear
CaMYB8 PHT94622.1 S29 CaChr01 367 40.76 6.37 Nuclear
CaMYB9 PHT94937.1 S7 CaChr01 410 45.86 4.96 Extracellular
CaMYB10 PHT95917.1 S26 CaChr01 272 31.55 9.71 Nuclear
CaMYB11 PHT96064.1 S26 CaChr01 277 32.29 10.26 Nuclear
CaMYB12 PHT89671.1 S1 CaChr02 330 36.93 5.29 Nuclear
CaMYB13 PHT90336.1 S23 CaChr02 345 38.25 8.5 Nuclear
CaMYB14 PHT90680.1 S11 CaChr02 381 43.31 6.09 Nuclear
CaMYB15 PHT90879.1 S28 CaChr02 341 38.72 717 Nuclear
CaMYB16 PHT91447.1 S14 CaChr02 330 37.44 7.23 Nuclear
CaMYB17 PHT91635.1 S17 CaChr02 257 29.49 8.94 Nuclear
CaMYB18 PHT91875.1 S1 CaChr02 304 34.33 7.34 Nuclear
CaMYB19 PHT91893.1 S9 CaChr02 415 45.20 5.83 Extracellular
CaMYB20 PHT91999.1 S8 CaChr02 255 29.41 6.31 Nuclear
CaMYB21 PHT85511.1 S17 CaChr03 261 30.70 9.29 Nuclear
CaMYB22 PHT85687.1 S2 CaChr03 278 31.50 4.98 Nuclear
CaMYB23 PHT86364.1 S27 CaChr03 233 27.01 9.78 Nuclear
CaMYB24 PHT86610.1 S27 CaChr03 250 28.83 9.95 Nuclear
CaMYB25 PHT87835.1 S21 CaChr03 245 29.10 8.71 Nuclear
CaMYB26 PHT88024.1 S13 CaChr03 332 37.96 5.63 Nuclear
CaMYB27 PHT88073.1 S25 CaChr03 372 42.88 5.89 Nuclear
CaMYB28 PHT88110.1 S27 CaChr03 355 39.75 6.98 Extracellular
CaMYB29 PHT88362.1 S1 CaChr03 334 36.72 6.68 Nuclear
CaMYB30 PHT88689.1 S20 CaChr03 293 33.72 7.22 Nuclear
CaMYB31 PHT83486.1 S24 CaChr04 347 39.27 5.97 Nuclear
CaMYB32 PHT83629.1 S27 CaChr04 332 37.57 71 Nuclear
CaMYB33 PHT84462.1 S14 CaChr04 330 37.35 8.34 Nuclear
CaMYB34 PHT84596.1 S23 CaChr04 326 35.52 9.71 Nuclear
CaMYB35 PHT84665.1 S23 CaChr04 262 29.32 8.45 Nuclear
CaMYB36 PHT82022.1 S24 CaChr05 312 35.75 9.4 Nuclear
CaMYB37 PHT82135.1 S22 CaChr05 406 44.04 4.94 Extracellular
CaMYB38 PHT82223.1 S17 CaChr05 237 27.91 9.91 Nuclear
CaMYB39 PHT82246.1 S20 CaChr05 317 36.80 6.79 Nuclear
CaMYB40 PHT77586.1 S19 CaChr06 231 27.07 6.51 Nuclear
CaMYB41 PHT78012.1 S30 CaChr06 238 28.08 8.04 Nuclear
CaMYB42 PHT78581.1 S2 CaChr06 280 32.26 7.24 Nuclear
CaMYB43 PHT79168.1 S4 CaChr06 288 32.11 9.41 Nuclear
CaMYB44 PHT79962.1 S18 CaChr06 495 54.20 5.59 Nuclear
CaMYB45 PHT80075.1 S14 CaChr06 301 34.26 7.73 Nuclear
CaMYB46 PHT80171.1 S30 CaChr06 225 26.35 6.37 Nuclear
CaMYB47 PHT80426.1 S2 CaChr06 237 26.99 5.42 Nuclear
CaMYB48 PHT75195.1 S14 CaChr07 342 38.73 6.16 Nuclear
CaMYB49 PHT75521.1 S16 CaChr07 279 31.76 6.29 Nuclear
CaMYB50 PHT75561.1 S6 CaChr07 214 24.80 9.56 Nuclear
CaMYB51 PHT75572.1 S6 CaChr07 214 24.72 9 Nuclear
CaMYB52 PHT76439.1 S18 CaChr07 485 53.83 6.85 Extracellular
CaMYB53 PHT76531.1 S27 CaChr07 229 26.57 6.4 Nuclear
CaMYB54 PHT76534.1 S27 CaChr07 249 29.00 8.73 Nuclear
CaMYB55 PHT76539.1 S11 CaChr07 337 38.47 6.16 Nuclear
CaMYB56 PHT76677.1 S9 CaChr07 275 31.98 9.32 Nuclear
CaMYB57 PHT77523.1 S3 CaChr07 298 33.79 6.73 Nuclear
CaMYB58 PHT73830.1 S26 CaChr08 293 32.95 7.71 Nuclear
CaMYB59 PHT74496.1 S8 CaChr08 310 34.60 6.93 Nuclear




CaMYB60
CaMYB61
CaMYB62
CaMYB63
CaMYB64
CaMYB65
CaMYB66
CaMYB67
CaMYB68
CaMYB69
CaMYB70
CaMYB71
CaMYB72
CaMYB73
CaMYB74
CaMYB75
CaMYB76
CaMYB77
CaMYB78
CaMYB79
CaMYB80
CaMYB81
CaMYB82
CaMYB83
CaMYB84
CaMYB85
CaMYB86
CaMYB87
CaMYB88
CaMYB89
CaMYB90
CaMYB91
CaMYB92
CaMYB93
CaMYB94

PHT71769.1
PHT71785.1
PHT72159.1
PHT72198.1
PHT73137.1
PHT73144.1
PHT73196.1
PHT73553.1
PHT69515.1
PHT69534.1
PHT69931.1
PHT69965.1
PHT70378.1
PHT70552.1
PHT70593.1
PHT70989.1
PHT71270.1
PHT67233.1
PHT67771.1
PHT67883.1
PHT68519.1
PHT68695.1
PHT68777.1
PHT66282.1
PHT66425.1
PHT66981.1
PHT66982.1
PHT62995.1
PHT62996.1
PHT62538.1
PHT62351.1
PHT62353.1
PHT64037.1
PHT63325.1
PHT63293.1

S30
S14
518
S§25
827
S25
S18
S14

S27
S11
S28
S4
S§25
S6
S30
S21
S4
S21
S25
S8
S29
S30
S5
S§23
S§20
§20
S27
S27
S13
S9
S9

§19
S13

CaChr09
CaChr09
CaChr09
CaChr09
CaChr09
CaChr09
CaChr09
CaChr09
CaChr10
CaChr10
CaChr10
CaChr10
CaChr10
CaChr10
CaChr10
CaChr10
CaChr10
CaChr11
CaChr11
CaChr11
CaChr11
CaChr11
CaChr11
CaChr12
CaChr12
CaChr12
CaChr12
CaSca.1085
CaSca.1085
CaSca.1248
CaSca.1335
CaSca.1335
CaSca.588
CaSca.973
CaSca.993

118
31
361
451
172
521
479
268
225
318
321
331
263
539
258
203
343
162
452
476
224
357
220
352
242
290
269
247
258
420
342
346
239
196
319

13.96
34.98
41.33
50.14
19.87
59.64
53.59
30.47
25.92
35.62
36.46
38.04
29.90
60.08
29.63
23.65
39.72
18.70
49.67
53.28
25.99
39.95
25.89
39.60
27.22
34.18
31.54
28.42
29.65
47.23
39.13
39.45
27.61
22.56
36.98

10.3
6.77
9.75
6.9
8.94
6.79
6.24
6.12
8.87
8.17
7.74
6.23
7.95
8.94
8.49
6.36
7.35
9.85

6.51
6.71
6.51
7.6
6.51
8.33
7.07
7.1
6.62
8.9
7.26
8.87
8.54
9.64

6.85

Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Extracellular
Extracellular
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Extracellular
Nuclear
Nuclear
Extracellular
Nuclear
Extracellular
Extracellular
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear
Nuclear






