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Bioinformatics and expression analysis of tomato SIMYB48 gene

LIU Jiafeng', GUO Xiaoqing’, WANG Guigiang’, WANG Hongyun®, ZHU Tong', CAO Shoujun’, YAO
Jian’ gang®, ZHANG Lili*, ZHANG Ruiqing*, ZHAO Jing', LI Tao"*

(1. College of Life and Science, Yantai University, Yantai 264000, Shandong, China; 2. Yantai Agricultural Technology Extension Center,
Yantai 265499, Shandong, China; 3. Agricultural Comprehensive Service Center, Zhangxing Town, Zhaoyuan 265403, Shandong, China;
4. Yantai Academy of Agricultural Sciences, Yantai 264500, Shandong, China)

Abstract: MYB transcription factor is one of the most abundant and widely used members of the plant transcription fac-
tor family. In order to mine more information about MYB transcription factor family members of tomato (Solanum lycop-
ersicum) and preliminarily explore its expression pattern and function, this study took tomato Ailsa Craig as the test mate-
rial. SIMYB48 gene was cloned by RT-PCR, and its bioinformatics, expression and localization were analyzed. The results
showed that the open reading frame (ORF) length of tomato SIMYB48 gene was 708 bp, encoding 235 amino acids, and
the expression level was the highest in tomato roots, followed by in leaves. The SIMYB48 protein contains a conserved
MYB domain, which is an unstable, hydrophilic protein located in the nucleus . SIMYB48 promoter analysis found that it
contained a large number of stress response elements. The results of qRT-PCR and RNA-seq database analysis showed
that the expression of SIMYB48 gene increased with the extension of treatment time under high salt and biological stress,
and decreased under drought stress, suggesting that SIMYB48 gene might be involved in biological and abiotic stress
response of tomato. The results of this study provide a reference for further investigation of the function and mechanism
of tomato SIMYB48 gene.

Key words: Solanum lycopersicum; SIMYB48,; Expression analysis; Location
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S & i AR B 2B T B 5 S A T T R A . IR
56F 2022 4F 10 H & 2023 £ 7 HEILEBME T
AV B 2E B T B % S A AT AT S = AT . B
WLt A, B A B EE TRE A, IF
1E-80 °CTR17, T RNA $2H. A TAL4ERE 5T
HURE BRRBAL S 1A - R 5 4 R FF I Bh BRI s 2o A K
RN 2 WAL ZEB iR VRIS B B AR B R
SNTF TR R AL 5 B TR A 41 60 1) IE (g JE R 5
BB AT AT 20 cmx20 em MR, Heb g
BB R B A BB 20101 ATIRCE
TERE R 5 1 0 B, HEAT T 5 e 0 s Eh e
Ab L, K 200 mL10%M5E 2 6000 (PEG-6000)
HL200mL (1) NaCl % (200 mmol - L™ 73 51l ¥ Bk
T MR E 1.6.12.24.48.72 h 43 B BLE i A
WRA TR, —80 °CLR AT, F T B e ik /3. 0
2 i 5 A7 B FH R )R B A IR MA . (Nicotiana ben-
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(2542) °COLRREEFRAR G 7% 1 AN H , H TR B )
L2

RNA $2HUA R G0 T b s Sk A= R A
B A s I e sl A & e T R AR IR A
") ; E R DNA RE 1M T b nt 2 N AR
A PR 2 5] s TR 4 HUR 7R & A0 DNA [R5 08
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EMHEARG IR A E o
1.2 75k
12.1 % RNA #IAZ cDNA % —4 646w K&
T e FH U B 4% B AR R RNA SRR &
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iz B K AR 0 G 58 B R AR cDNA 25— 85 A Bl
R EK L B 3R 15 cDNA, 2R 5 B T -20 °Cfx
1%, T e 8505 .
122 & SIMYB48 % B 9 5.1% M NCBI 3k
133l MYB Z5REE R R SIMYB48 1741, B H
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B, 38 SIMB48 4K /¥ 5. PCR ¥ B F2 )% 4 -
95 °C AL £ 3 min; 95 °CAE 1% 205,51 °CiE K 20 s,
72 °CIEAH 22 s, 4L 40 DMEFS, 72 °CLEAH 5 min. H
2% 3% I B gk i FEL K 43 B PCR =40, V)R i fifi I 4
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php?SignalP- 4.1) it W & %5 Bk . F] A Ex-
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HH nr B 5 X . FH] DNAMAN 5 % 4 fifr oy
[¥1 MYB &R Fr 5 iEAT U XS . 8] MEGAT #t
PERIBIEA S R G
124 SIMYB48 k) £# X454 KH CTAB J5i%
PR A AN [F) L 400 RNA, I SRUFE 3 cDNA.
i 1d Primer Premier 5 #1720t %€ & PCR 514
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iScript™ gDNA Clear cDNA Synthesis Kit 171 & ({1
IR A A R A i B A IR A F)D U BEAT SE
YL B PCR 371 . SR 7500 AU 5L 5 )6 i
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gqPCR Mix 10 pL, 1E & [\ 5] # (10 pmol - L) %
0.5 uL,cDNA HEERIHR 1 uL, ddH,0 8 pL, £ 20 pL.
PCR J B2 : 95 °C Tl 5 min, 95 °C 4 1k
10 5,60 °CiB ‘K 30 5,40 MiEH, 60 °C ZEH 1 min.
WHE 3 RAEYEES A 20 IR R R R
YRIB R R Excel TR IFLHIHARE
HFH 7 i ik DR 2H 2088 JE (https://solgenomics.
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(TED) , fERIE & — 2 T ) RNA-seq ¥ 2 i A\
FE[F ID: Solyc06g005310 7 RIAR A . R
545 D007, iZFE KAE AP ie T, 5240 T T Pk
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Fig. 2 Analysis of SIMYB48 gene conserved domain
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Table 1 Physicochemical properties of SIMYB48 encoded

proteins
. HipE e , N

5 prme er TRE e

- F %
B Molecular . . Chromosome

. Isoelectric  Instability .
Genes name weight . . location
points index

SIMYB48 27.8 kD 8.86 71.71 6

B3 A5 6.81% (& 5-A).

N T RAFEEE N SIMYB48 5 [ — 2% 45 4 Tl
[ &5 5, 1 ] SWISS-MODEL ¥4 3 %} SIMYB48 1]
HAZREEMAT BB 5-B), ANE R ATLLE
SIMYB48 £ [ 4 14 3= B o T A ) = ity A0 R g 425 4
Wik, 5 FiR & s H T gt AT .

« 30 -

224 FOWRRILE A ELYH BT NCBI
Blast £ % , % SIMYB48 5 &5 [ nr 4f 2 LL Xt , 7
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Fig. 6 Homologous relationship comparison of amino acid sequence
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sum) ~ %8 J] % (Solanum stenotomum) - 3 #{ (Capsi-
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AT RGN AT o I AR 43 b (B 7D Rr LA
Eih, 5N SIMYB48 £ 2R 2 0% R il (1) 2 7 I
FIBEAM L HERA—H, R LRE, X 5AER
L HHBHMAER B8 AREY P H MYB & H B
R R W G REEARFF G 0 7 b, oAb
JRARFE EEB W s , BV Ok BT SR 2Ok R .
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FH I A oo, A4S e B2 o/ GA-motif
GATA-motif, TCCC-motif.G-Box £ , ¥ 35 1 5 JG 14
ABRE.ARE.TCA-element %5 , & B SIMYB48 W] ¢
Z 5N AR K G 55 e Bt FE .

2.3 SIMYB48 EERIFTRIE S

23.1 SIMYB48 AR FHm AR ALnFaykik U
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Fig. 7 Phylogenetic tree of MYB amino acid sequences in different species
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H41 KR, 55 B SIMYB48 B R AE WIS 8.5 LRIk 4 i
®2 SIMYB48 EE B FIRKAER T 54
Table 2 Analysis of cis-acting elements of SIMYB48 gene promoter
ER s Fr3) g HH
Name Sequence Function Amount
Box 4 ATTAAT 2536 N I RSF DNA RSB — 45 5
ATCT-motif AATCTAATCC Part of a conserved DNA module involved in light reactions 1
CAAT-box CCAAT JA BT RIS X LA e 16
CAAT Common cis-acting elements in promoter and enhancer regions 20
GA-motif ATAGATAA G R TT A R — B 1
GATA-motif AAGGATAAGG Part of a photoresponsive element 2
TCCC-motif TCTCCCT 1
G-Box CACGTT Z 556 B B T e 1
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