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Cloning of MaPP2C8 Gene from Mulberry and
Its Expression under Drought Stress
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Abstract; In this study, based on the transcriptome results and genome database of mulberry, we cloned
the cDNA and promoter sequence of MaPP2C8 using PCR method. Bioinformatics methods were used to
analyze the cDNA and promoter sequence of MaPP2C8 and the expression pattern of MaPP2C8 under
drought treatment was determined by using qRT-PCR method. The results show that: (1) the full-length
cDNA of MaPP2C8 gene was 1 309 bp,which contained an opening reading frame of 1 053 bp and encoded
a protein of 350 amino acids residues. (2) MaPP2CS8 protein was highly homologous with the species in
Moraceae and belongs to the A branch in the PP2Cs family. (3) MaPP2C8 protein may locate in multi-po-
sitions of the cell, such as the nucleus, cytoplasm, cytomembrane, etc. (4) A 1 612 bp promoter frag-
ment upstream of translation initiation site was isolated from mulberry. MaPP2C8 promoter contained

three types of hormone-related cis-acting elements, and as many as 3 elements associated with ABA. (5)
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The expression of MaPP2C8 gene was upregulated by drought treatment, and its expression level was sig-

nificantly down-regulated after rewatering treatment. Our studies suggest that MaPP2C8 gene may play

an important role in response to drought stress in mulberry.
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Table 1 Application of primers in the experiment
5|9 %4 ¥ Primer name 5|49 % %) Primer sequence (5 —3") Tm/C Fi& Use
MaPP2C8-F AGCGAAGGAAGGGAGAAATC 57.7 S SR
MaPP2C8R TGAGACCCCCAGATAGTTTACG 58.6 Gene cloning
pMaPP2C8-F CACGGTGTAGTTGGAGACTTTGC 61.5 T S
pMaPP2C8-R GGACTTCCGATTCTCTTGTTCC 59.5 Promoter cloning
qMaPP2C8-F TCGTCGGGTTCGGAATCGT 63.3
qMaPP2C8-R TCTGTCGCCCTTGTCGTTCT 62.3 St s B PCR
qMapactin-F TCCGATGCCCAGAAGTCCTC 62. 1 aRT-PCR
qMapactin-R TGATCTCCTTGCTCATCCTGTCT 60. 4

ey A BR 2\ 7 52 i » SsoFast™ EvaGreen Supermix
W AR SR AR A B2 i ) A B

1.2 F &

1.2.1 EFETE FM0FA S RNA A4 B
RNAprep Pure Plant Kit $6 8 45 # 47, cDNA 26 —
HEE W BB PrimeScript™ RT reagent Kit it B
HEAT . MR W S B0 I b 1 R A AE B T
519 (F 1), AW cDNA N, X MaPP2CS8 3t
A cDNA 8 #4793 . PCR AR &R K« cD-
NA B4 2 pLs B LRSI (10 pmol « L™ 45 1
pL,10 X TopTaq 2 Wil 2.5 pL,dNTPs 1.5 pL,
TopTaq fif 0. 2 pL, )5 i ddH, O %2 B ZRF
25 pL, PCR RN FEJF 4 :94 “CHiAEPE 5 min; 94 °C
AP 30 5,57 CIB 2k 30 5,72 ‘CHEMH 1 min,26 D&
W72 CHEMH 10 min, ) BN B8 A [l diciat 37 &
glift. PCR =9y . ¥ 2l b J5 1) 7= ) 3% $% & PMD19-T
AL R A £ W W PCR %€ J5 %4k T
T .

1.2.2 BhFREE RWILHEA DNA W BCR
Mk B CTAB %2475, LI NCBI $ s % b 4 iE
() ZE B 3L R 4 5 41 Hf MaPP2CS8 8 T 5 5 8 5
FREAEAT T (R DL LR 15 4] DNA
MM 64T PCR 1. VP 3ik R RBRIP R 1.2
HRT A R R FR B R TR L T R R T A 5 1 1Rk
T N3 R B K R s

1.2.3 4£¥EEEH%H  FH OFR Finder 7E4k 5
B T BA3HF MaPP2C8 cDNA 51 (i T ik e 12HE , 1)
BioEdit 7. 2 434t MaPP2C8 CDS JF5 T 4 % & 19 5t 1Y
FRAEPE BT, 2R H] Mega?. 0 15 # MaPP2C8 1Y £ 4t i 1k
5 WoLLF PSORT Chttps://wolfpsort. hge. jp/) B
SoftBerry ProtComp9. 0 (http://linuxl. softberry. com/
berry. phtmD) X MaPPCC-8 47 ¥ 20 g 5 for 5o 17

fili i SignalP 4. 1 Chttp://www. cbs. dtu. dk/cgi-bin/
webface2. fcgi? jobid = 600E2532000021 E01ECOE49B&-
wait=20)%f MaPP2C8 & H i {57 5 IR 47 F . R
JHAE L 43 B 84 PlantCARE Chttp://bioinformat-
ics. psb. ugent. be/webtools/plantcare/html/) X
MaPP2C8 Jg sl F IR #AAE e 2647 50 #r .

1.2.4 SERREHREE PCR B FIJH L6 E
H PCR i R Hr MW MaPP2C8 1E T 5 30 b 33
THIREEEME, UEM MaPP2C8 cDNA 751 K
Rl B 1 % MaPP2C8 % & PCR 5149, L Z A
Map-actin NMNZIER(FF 1), qRT-PCR W 7E1H
Kk BioRad CFX96 Touch SEH} 9%t 52 PCR Y -3t
1707 #H oRT-PCR R W ¥ E 3 MY EE B
MY ELERE 3 AN AREL, qRT-PCR M
BAKRZ N 10 pl:SsoFast™ EvaGreen™ Supermix 5
pL, ELVF#ESI4 (10 pmol « L™ ') 4% 0.5 pl,cDNA
0.5 pL,J& RNA B§/K H,O 3.5 pL, qRT-PCR 2
MFEFE N 95 CHIAEME 30 ;95 CA54E 5 5,60 ‘CiE
K5 5,40 MEH ., FJH Bio-Rad Manager™ Soft-
ware (Version 1. 1) 344 %1 i 56 £ P8 #4720 #r,
2 T B MaPP2C8 BIAHXS 255,

2 R0

2.1 MaPP2C8 EEMRERF 35

MHER 1 5 cDNA H g AR AR — BE ) 1 300
bp B %7 % HaE A7 m  TA 52 B  PCR 48 52 M il
R KRB Z AWK N 1309 bp, BiZFH 55
S F AR AR 1 MaPP2C8 2 % 5 5 # 17 o X s
RILZFI N MaPP2C8 1) cDNA F51, H 4
M TR 5 R R F A0 4 I e R AN 1 R,
MaPP2C8 CDS F4lH A+T F 80 44.25% .G+
C & 55.75% Lg% 350 SR ILRR . & R
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1 ATGGAGAGCTTGAATCGGAAGGATATCGACTGTCGTTTGGAGGATTTCTGTACGAACAAGAGAATGAGAGGCATCAGCGAGATCAACTCG

1 M E S L NIR KD I DCWRULED FCTNI K RMMRGTI S E I N S

91 TCGGGTTCGGAATCGTCCAACCGGAGGATGATTGGGAAATCTGATGGGGAGTTAGAGAAGAACGACAAGGGCGACAGAGGAAGGAGCTTG
31 s G S ES SN RWRMTGIK S D GETILEIKNDI KGDR G R S L
181 ATCAAGTGCGATTCGTTCGGCTGGATCTCGGTGATCGGGCGGCAGAGAACGATGGAGGACGCGGTGGCGGTGGCGGAGCTCGATTCATAC
61 I K ¢ bs F GW I s VvV I GRRTMET DAV AV A ETLD S Y
271 CGGTTCTTCGCCGTGTACGACGGCCACGGAGGGTCGGGAGTGGCGAATGCGTGCCGCGATCGGCTCCACCAGCTGCTGGAGGAGGAGGTG
91 R F F A VY DGHGGS GV A NACRUDIT RTILMHAGQQTLTLEE E V
361 GAGGGTAGGGCTAACGGATCGGGCGGCGGCGCGGCAGTGGAGTGGGAGAAGGTGATGAGGGAGTGCTTTCGGAAGATGGACGAGGAGATC
121 E GRANGS G G GAAVEWEI KV MIRETCTFTRI KMMDE E I
451 GTTGGTGGTCGAGGGCTCGATGATCAGGTTGAGGACGGCGACGGCGGAGGCGGCCGTGGTCGAGAGGTGGCGTTGAATACGGTGGGATCT
151 VGG G R G L DD V EDGDGGGGR GRE VAL NTV G S
541 ACGGCGCTGGTCCTCATTGTTGGGAAGGCGGTGGTGGTGGTGGCCAATTGTGGTGATTCTAGGGCGGTGCTGTGCCGCGACGGTGGTACT
181 T AL VLIV GKAV VVV ANTZCGUDSI RAVLCRUDGGT
631 GTGCCCTTATCACGTGCCTACAAGCCTGACCGACCTGACGAAAGGGAGAGAGTCGAGGCGGCGGGAGGAGGAATCATAAACTGGAACGGA
211 v P L S R AY K P DR PDEIREI RV EAAGS GG GT1IT I NWNG
721 TGCCGCGTCCTTGGCGTTCTTTCTACTTCAAGATCAATAGGAGATCATTATTTGAAGCCATATGTGATCTCCGAACCTGAAGTCACCGTT
241 ¢ R VL GVL S TS RS TIGDHYU LI KU®PYVISEWZPTEV TV
811 TGGAAACGTTTCGACTCGGATCAGTTCCTTATAATAGCAAGCGACGGACTATGGGATGTAGTGTCAAATGAGTTTGCCTGCGAGATTGTA
271 W K R F D s D F L I TITASDSGTLWDV YV S NZETFATCTETIV
901 GGAAGGTGTTTTGATGGGCAAATCAGGAGAAGGTTTTCCGAAGGGTTGGGTGGAAATACTGCCGGAGAGGCAGCGGCTTTGCTGGCCGAA
301 G R CF D GQ I R R RFSESGLSGSGNTAGTEAAATLTL AE
991 CTGGCAATGGCTCGGGGAAGCAAAGACAATATCAGTGTTGTAGTTGTGGATCTAAAGAAGTAG
331 L AMAIRGSIKDNTI SV V V VDL K K *

1 MaPP2C8 ZHBRIT 5 L AR T 5
Fig. 1 Nucleotide and amino acid sequences of MaPP2C8
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Fig. 2 Phylogenetic tree analysis between MaPP2C8 and PP2C family members of other plants
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Fig. 3 Phylogenetic tree of MaPP2C8 with PP2C proteins from Arabidopsis (At)
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*2 MaPP2C8 B FIRXEATH
Table 2 Cis-elments in the promoter of MaPP2CS8
Joit Motif J¥ 51 Sequence g Function

ABRE ACGTG/GACACGTGGC/CACGTG Vb8 M 1 i Jr 1) J 538 £ S {F cis-acting element involved in the abscisic
aCld rCSpOnSlVCHCSS

ABRE3a TACGTG

ABRE4 CACGTA

AT~TATA-box TATATA

Box 4 ATTAAT 7‘6@%:4—'1%?]’ DNA *ﬁi}% E"J%KQJ?W Part of a conserved DNA module in-
volved in light responsiveness

CAAT-box CAAT/CCAAT Ji fj]??ﬂiﬁ%lxbﬁj&ﬁm{ﬁiﬁfﬁmﬁﬁ Common cis-acting element in pro-
moter and enhancer regions

CCAAT-box CAACGG MYBHv1 45417 &4 MYBHv] binding site

CGTCA-motif CGTCA SR AR 0w 1Y T =X JH 2 JC 1F cis-acting regulatory element involved in the
Me] A-responsiveness

ERE ATTTTAAA

G-box CACGTG/CACGTT JE I & JC cis-acting regulatory element involved in light responsiveness

Gap-box
JERE
MRE
MYB

MYB BUI 7 5
MYB recognition site

MYC

Myb 45 & 1 5
Myb-binding site

Myc 454 i 2
Myc-binding site

STRE
Spl

TATA-box

TC-rich repeats

TCA-element
TCCC-motif
TGACG-motif

WRE3

as-1

CAAATGAA(A/G A

AGACCGCC

AACCTAA

CAACAG

CCGTTG

CATTTG

CAACAG

TCTCTTA

AGGGG

GGGCGG

TATA/TATAA/TATAAATA

GTTTTCTTAC/ATTCTCTAAC

CCATCTTTTT

TCTCCCT

TGACG

CCACCT

TGACG

S e B9 43 7 51 Part of a light responsive element

Z 5604 K MYB 4543 5 MYB binding site involved in light responsiveness

e T Light responsive element
JA 3 7 # 076 F Core promoter element around — 30 of transcription start

Z: 55 5546 5 W 301 97 28 19 0 28 9 452 JC 14 cis-acting element involved in defense
and stress responsiveness

JK A 1R W) 1 A8 52X I 4% JC 1 cis-acting element involved in salicylic acid re-
sponsiveness

Y6 TC A (38 43 )7 51 Part of a light responsive element

S 0 12 ) 17 A0 I =X R #5614 cis-acting regulatory element involved in the
Me] A-responsiveness

TCCC-motif ; 55 18 5 Wy 30w 5 TG4 A1 H5 TC-rich re-
peats, DI F&5H R MaPP2C8 A 1) 3215 7] 8

ZFX BN KT,
2.6 MaPP2C8 %t F B fifvi8 &Y i iz

K H qRT-PCR $ ARG B MaPP2CS8 75T

Bia FrEREEE., SR O BR . MaPP2CS T 388 1) I I8

EHEMEXEZTEHERIES, TE T 2,
MaPP2C8 Fik ik 5 &KV, fEEE T 2
JG T E KA B, I X MaPP2C8 13 ik Kk F i
TAHT, 45 B8, MaPP2CS IR BB ET %,
DL EZER LW, MaPP2C8 W RES 5 T M X+ 5
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Xof AN [l 0P S g 5 il ) 2 B AR fb s MR B 5T R B, Bt
PEES 9 & Rl 2 SODLPOD. CAT 5 il 4 1% P 1 3%
o TR BT A R 0 1 AR X — B G A AR AR R R
P 2 Y, WY PP2Cs SRRk & 24 R
R SHEYWERRELIROZAA T, MRR K
B M AEE SLELE FFi L L%, |
FEAE ) N 5 AR A 8 b & 1R A B AE
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