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MAPK A B C D PyMAPK3
A MAPKSs
1
AtMPK3  AtMPK6
: OsMPK5 1.1
(Huang et al, 2000; RZ
Petersen et al, 2000; Droillard et al, 2002, 2004) B
MAPKs , 1.2
C MAPKs 1.2.1
R AtMPK 1
AtMPK?2 JA ABA H,0, (Dahan ; -2,
et al, 2009; Zhang et al, 2011; Shin et al, 2014; Liu et 35—45umol  photons/(m*ss),
al, 2017) D MAPKs A B C 12L:12D, 10°C 1(
, D MAPKs 3 )s
, OsBWMK1
, OsMPKI13 OsMPKI5 OsMPKI7 1.2.2 RNA cDNA
, SA ET (Agrawal et al, RNA (E.Z.N.A
2002; Soyano et al, 2003) total RNA Kit) RNA,
(Pyropia yezoensis) 1% , NanoDrop
, , (A260/A230=2.0—2.2, A260/A-
280=1.8—2.0) RNA cDNA,
, MAPK PrimeScript RT reagent kit with gDNA Eraser
DNA DNA
, (TIANGEN)
x1 FREXRBTEHELE
Tab.1 Different treatment conditions of P. yezoensis
( ) 33 ,4h, 10
10% 10%, 10
30% 30%, 10
50% 50%, 10
70% 70%, 10
80% 15min ) 80%, 33
15min, 10
80% 30min _ 80%. 33
30min, 10
8 ( ) 250mL 33 750ml ,4h, 10
16 ( ) 500mL 33 500ml ,4h, 10
47 ( ) 1L 33 16g NacCl, 4h, 10
60 ( ) 1L 33 33g NaCl, 4h, 10
-8 33 , 4h, -8
0 33 ,4h, 0
16 33 ,4h, 16
24 33 , 4h, 24




6 : PyMAPK3 1281

1.2.3 PyMAPK3
(ID PRINA235353),

blast
NCBI  OREF Finder
) primer5.0 s
DNA cDNA
PCR pMD18-T ,
, , PCR ,
NCBI  ORF Finder
DNAMAN ,
ExPASy (http://web.expasy.org/compute pi/)
PyMAPK3
PFAM (http://pfam.xfam.org/)

, PlantCARE (http:/ /bio-

informatics.psb.ugent.be/webtools/plantcare/html/)

1.24 PyMAPK3 PCR
PCR PyMAPK3
PCR (20puL) : SYBR
Green I Real-time PCR Master Mix 10uL, cDNA
2ul, 0.6uL, ddH,0 6.8uL
PyMAPK3-F, PyMAPK3-R,
PyEIF  PyUBC (Kong et al, 2015)(
2) 3
3 ;
(Livak et al, 2001)

~AACT
2

SPSS

x2 WHEREEPCRAFBMSIYIET
Tab.2 The Primer sequences for genes used in RT-qPCR

(5—3")

F: GCTTTCTGTCTGGACGAGG

FPyEIF R: TCTTCACAAGGATGCGGAT
PoUBC F: TCACAACGAGGATTTACCACC
Y R: GAGGAGCACCTTGGAAACG
POMAPKS F: GACCAGGTGCGGCGGATTGT

R: CTTGCCATACCCGAGGCTGTC

Western-blot
PyMAPK3

1.2.5 PyMAPK3
Western-blot

, Qubit ,

SDS-PAGE
(Kim et al,

loading
, Rubisco
2001),
PyMAPK3

>

Image Proplus

2.1 PyMAPK3

, NCBI
ORF , ORF
1401bp, 466
, DNA cDNA ,
PyMAPK3
, PyMAPK3 7.17,
51.6KDa ,
PyMAPK3 PyMAPK3
, PyMAPK3
TDY ,
PyMAPK3 ABA ABRE
G-box
2.2 PyMAPK3

PyMAPK3
, PCR
PyMAPK3 ( D,
PyMAPK3
, ( 10% 30%), PyYMAPK3
; 50% s
, PYMAPK3
, PYMAPK3
(2
(  3), PyYMAPK3
(0 -8°C) , PyMAPK3
, (=8°C)
; (16  24°C) ,
, (24°C)
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CLONING AND EXPRESSION OF PYMAPK3 IN PYROPIA YEZOENSIS UNDER
DIFFERENT STRESSES

LINa, KONG Fan-Na, LI Chao, SUN Pei-Pei, DONG Dao-Ying, MAO Yun-Xiang
(The Key Laboratory of Marine Genetics and Breeding, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract

studies have indicated that MAPK cascading could play a crucial role in plant growth and development, and participate in

Mitogen-activated protein kinase (MAPK) cascades are ubiquitous signaling models in eukaryotes. Many

biotic and abiotic stress responses. The red macroalgae Pyropia yezoensis, classified as Bangiophyceae, is a suitable
species for the elucidation of molecular mechanisms against the environmental stress in marine red algae. A PyMAPK3
gene was isolated through a silico clone based on the transcriptomic data in this research. The full length of PyMAPK3
contains two introns and an open reading frame of 1401bp encoding 466 amino acids. The isoelectric points (PI) and
molecular weights (MW) of the PyMAPK3 amino acid sequence are 7.17 and 51.6KDa, respectively. To better understand
the expression patterns of PyMAPK3 in responses to an abiotic stress, qRT-PCR, and the Western-blot were used to
investigate the expression patterns of PyMAPK3 in different treatment conditions (salinity, dehydration, and temperature).
At mRNA levels, the gene expression increased under extremely stress conditions, while the expression pattern at the
translation level was inconsistent with the transcription levels. The isolation and expression characterization of the
PyMAPK3 gene in P. yezoensis may provide insights for understanding the mechanisms of PyMAPK3 responding against
abiotic stresses.
Key words MAPK; real time-PCR; Western-blot

Pyropia yezoensis; abiotic stress;



