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Table 1 Primers used in this experiment
H N4 19751 (5"—3") i
Gene name Primers sequences Usage
. S g AT T T T TG A e PRl v
MePP2CAa F:ATGGCGATGGCTGGGATATGTTGCGAA; R:=CGTGCCTTTCCTAAGATCCAC § .
Gene cloning
qgMePP2CAa F:ACCGTCCAGATGAGTTGAAG;R:CCGTCCGTTCCGTTATCG AT HEEE R PCR
TUB F:TGCCATGTTCCGTGGAAAGATG;R:CCCCTAGGTGGAATGTCACAGACAC qRT-PCR
. A . . AT e JH BT sk
MePP2CAaP F:GTCTCACATAAGCCTATAAGCA;R:-TAAAAAAGAAAATACACTCCTTATTAACTC .
Promoter cloning
BD MePP2CAa  F:GGAATTCATGGCTGGGATATGTTGCGAA;R:CGGGATCCCGTGCCTTTCCTAAGATCCAC
AD MePP2CAa F:GGAATTCATGGCTGGGATATGTTGCGAA;R:CGGGATCCCGTGCCTTTCCTAAGATCCAC
BD MePYLI F:GGAATTCCATATGATGATAGAAAAGCTTGAGG;
ot R:CGGGATCCGATGCAATTAATGGGCTCAGTC [C255VEES
BD MePYL? F:GGAATTCATGATTCTTGATCTTAACCTC; Yeast two-hybrid
ot R:CGGGATCCAGATGATGATGATGATGATTG assay
F:GGAATTCATGGAGAAGCCAGAGTCCTCA;
BD MePYL3 o . . B .
R:CGGGATCCAATTACCTGCGATTTTCCGTCAC
BD MePYLA F:GGAATTCCATATGATGCCTTCTAATCCTCACAAG;
‘ . R:CGGGATCCCGATGATGATGTATTGTTTCTG
14 BHFEMEM AT GV3L01 24 A , B Lk IV 1L T, 5

¥ pGreen Il 0800-LUC-MePP2CAaP M %5 A

AR FH 3 00 B A BB VR TR 4K ODgo b 1.0, 25 “ClE
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R Bt 436 1 B IR , DR~ 45 F4) dal Tt )
IR A PP2C KRS (I 1D) |, PRt i 44
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A: ABAZLFIR MePP2CAa 2E K (3235 53§t Expression level of
MePP2CAa under ABA treatment; B:PEG 4t ¥ N MePP2CAa F&
[Al ) 2% 35 43 BT Expression level of MePP2CAa under PEG treat-
ment; C:MePP2CAa 3£N Y 1 MePP2CAa gene amplification. M
DNA marker; 1: H 5 3& [ Target gene; 2: B %F 8 Negative con-
trol; D: MePP2CAa T 1 45 #4381 43 B Conserved domain analysis of
MePP2CAa; #5278 0.05 K- I 25 57 B 3, * indicates significant dif-
ference at 0.05 level.
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Fig.1 Cloning and expression analysis of MePP2CAa
in different treatments
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Fig.2 Homologous alignment of MePP2CAa sequences
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Fig.3 Phylogenetic tree based on MePP2CAa amino

acid sequence similarity
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K EAEHAR 25 I 3R LU MePP2CAa 3
1P IR 45 R iR (8] 5) ,MePP2CAa 2 AE
AR ) FRIB W & T AIZE . MePP2CAa 5:H
FEAH B T i 22K B 2 A B T (g 184 iy 1 7, 7
R2(150 d) BrBeik Bl i m K7 B JS 2 TRt s.

ATG
1 1 Ah &l Il
-1500 -1137 -874 -273 0
~ABRE 4 MeJA - Drought-inducibility

pGreen 10800-LUC L

pGreen 110800-LUC
-MePP2CAaP

=

0.00 001  0.02 003
AEXTE S B

Relative luciferase activity
R IRTE 0.01 K 25 R B3 . #* indicates significant differ-
ence at 0.01 level.

B4 MePP2CAaMIEahFiEES 17
Fig.4 The promoter activity analysis of MePP2CAa
THRIE MePP2CAa HE K 15 22 ik S, K
T A TR 38 Fn ik 2R AR B 5544 1 i MePP2CAa
FEH A F B IR S5 R, NaCl Ak 35URTH 52 s b 34
FMFF , MePP2CAa B IR (1) 3R 34 1k B 4 Ab A 1] 1)
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AIA 412 Different tissues
R1—R4 AR % & 90.150.210,270 do *Fl* 43 5l R 1E 0.05
F10.01 7K 22 5+ 8 % . R1-R4 represent storage roots developed
for 90 d, 150 d, 210 d and 270 d, respectively. * and ** indicate sig-
nificant difference at 0.05 and 0.01, respectively.
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Fig.5
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MePP2CAa expression in different tissues

s

X i it
Relative expression

6C) o MeJA Fil ABA Ab BN , MePP2CAa 55 H ) 3%
TR o B A A L[] Y A R St B S 1 0 AR Y
e, 40 FE 6 h A 10 hik 2l (K 6D E) 5 1fii 78 SA
AEBRTT , MePP2CAa Jk P 11 2% 15 2 il 25 Ab 34 Hsf [ 11
G SSRGS BN, 76 24 hik 2 B (B 6F) . VUL
S5 IR MePP2CAa & H W] 32 B AN [ 335 55 A R ib
PR RIA
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A :NaCl4b# NaCl treatment; B : H # B4 Mannitol treatment; C: ¥4 # Cold treatment; D: MeJA ZbBl MeJA treatment; E: ABA Ab#f
ABA treatment; F: SA b SA treatment. A /NG T F /R TE 0.05 K- 25 57 8 3 Different lowercase letters indicate significant difference

at 0.05 level.

El6 MePP2CAa% R AR MBI R IR E M THIRIE
Fig.6 MePP2CAa expression under different stress and hormone treatments
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pGBKT7-
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O C

E7 MePP2CAa B #iE#il
Fig.7 Analyses of MePP2CAa self-activation in yeast
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W& 8 7, T A A7 SD/-Trp/-Leu ¥ 37 5 b #7
LI IE® K . 76 SD/-Trp/~Leu/~Ade/~His

B3k b, pGADT7-MePP2CAa+pGBKT7-Me-
PYLI F1 pGADT7-T+pGBKT7-53 BH 4 % A i
7% I 1 s i pGADT7-MePP2CAa~+pGBKT7-Me-
PYL2/MePYL3/MePYL4 414 X pGADT7-T+pG-
BKT7-Lam B £ %) B0 3% A & 9% 7™ 4, & W
MePP2CAa 5 MePYL1fE1EAH AR .
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Es BENRXXMEE(EEL
Fig.8 Yeast two-hybrid assays between
the candidate proteins
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Abstract The cDNA from cassava Arg7 leaves was used to amplify MePP2CAa gene with RT-
PCR to study the role of the protein phosphatase 2C (PP2C) gene in the response of cassava to abiotic
stress. The sequence, self-activation activity , and the activity of promoter of the MePP2CAa gene were ana-
lyzed bioinformatically. The expression patterns of MePP2CAa gene under different stress and hormone
treatments, and its interaction with ABA receptor PYLs were studied. The results showed that the total
length of MePP2CAa gene was 1 311 bp, encoding 436 amino acids with the structural domain characteris-
tics of the PP2C family. The protein sequence of MePP2CAa had the highest homology with that of PP2C
in Hevea rubber and Jatropha curcas , with 78.95% and 74.09% , respectively , and conserved at the C-termi-
nus. The results of real time fluorescence quantitative PCR showed that the expression level of MePP2CAa
gene in cassava storage roots was significantly higher than that in stems and leaves.Mannitol , NaCl, ABA ,
MeJA , low temperature and SA treatment significantly induced the expression of MePP2ZCAa gene. The re-
sults of analyzing the cis-acting elements of promoters showed that the promoter of MePP2CAa gene includ-
ed ABRE responsive element, MeJA responsive element, and drought induced element, etc. The results of
yeast two hybridization showed that MePP2CAa interacted with MePYL1. It is indicated that the
MePPZ2CAa gene may respond to the abiotic stress in cassava.

Keywords cassava; abscisic acid ; protein phosphatase 2C ; abiotic stress
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