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Effect of MAPKSs Signaling Pathway Inhibitors on the Expression of

Osmotic Pressure Regulation-Related Genes in Trachemys scripta elegans
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Abstract: In order to understand the effect of MAPKs signaling pathway on osmotic pressure regulation—related genes in
saline-tolerant red-eared slider ( Trachemys scripta elegans)  three inhibitors ( JNK ERK and p38MAPK) were applied
and then the red-eared sliders were placed in freshwater and salinity water ( 5%o) . After 24 h the kidney tissue was extrac—
ted. The mRNA relative expression levels of osmotic pressure regulation—related genes were detected by real-time fluores—
cence quantitative PCR. The results showed that compared to the freshwater group the mRNA relative expression levels of
AQP3 HSP70 AR SGKI and SMIT in red-eared sliders in salinity water were significantly increased ( P <0.05) . By
contrast the presence of JNK ERK and p38MAPK inhibitors significantly decreased the expression of HSP70 and AR ( P <
0.05) . In addition both ERK and p38MAPK inhibitors could significantly reduce the expression of AQP3 ( P <0.05) .
JNK and p38MAPK inhibitors significantly decreased the expression of SMIT ( P <0.05) . The relative expression level of

SGK1 mRNA decreased with the increasing concentration of p38MAPK inhibitor and reached the lowest at the concentration
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of 25 mg * kg~'. This study suggests that MAPKs signaling pathway can regulate osmotic pressure of T. s. elegans in adap—

ting to brackish water.

Keywords: invasive species; osmotic pressure regulation; salinity tolerance; MAPKs signaling pathway; inhibitors

Trachemys scripta elegans 20
80
( Kai & Shi 2017) .
( Swingland & Gibbons 1991)
( Morin 1990) .
(2014)
( 5. 3%0 ~ 14. 6%a)

15%0
3 ( Hong et al. 2014) ;
( Brocker et al.
2012)
( Hong et al.
2014)

( mitogen-activated protein

kinases MAPKSs)

( Cakir
& Ballinger 2005; Raja et al. 2017) , MAPKs
cJun ( ¢Jun NH,-terminal kinase
INK) . ( extracellular—regulated

kinase ERK) . p38
( p38MAPK) 3

( Cakir &
Ballinger 2005; Raja et al. 2017) .
MAPKs
Anguilla japonica ( Chow
& Wong 2011) . 8 Fundulus heteroclitus
( Kiiltz & Avila 2001) JNK.ERK  p38MAPK

: Rana ridibunda

NaCl p38MAPK
p38MAPK p38MAPK
( Aggeli et al. 2002) -
MAPKs
( SGK1) ( Bell et al. 2000) . 70

( HSP70) ( Kim 2006) . ( SMIT) ( Bis—
( AR) ( Winges

3( AQP3) ( Lei et al. 2017)

sonnette et al. 2008) .
et al. 2016) .

MAPKs

o 3

p38MAPK)
MAPKs

( JNK. ERK.

mRNA
MAPKs

1.1

N N

( 120. 37 g £10.25 g) 2
. 1 2 24 h
pH7. 45 +0.26
8.40 mg* L' +0.31 mg- L'
( ) + MAPKs (
) 5% \5%o + MAPKs (

155



2022

41

Sichuan Journal of Zoology Vol. 41 No. 2 2022

1.2
JNK
MEKI1 /2

( SP600125) (

(U0126) (

( SB203580) (

( DMSO) (

o Genious 2 x SYBR Green Fast qPCR

: ST038)

Mix(  :RK21204)

Ltd. o PrimerScript'™ RT reagent Kit with gDNA

Eraser( RRO47A)

o

1.3
1.3.1 JNK
8

( SP600125
25 mg * kg™') .

( SP600125

25 mg*kg™') .

(0.2 mL)

1.3.2 MEK1/2

8

( U0126

10 mg » kg ™) .
( U0126

10 mg * kg™') .

(0.2 mL)

. S1901) \p38MAPK

S1863) .

: S1876) .

ABclonal Technology Co.

( SP600125)

8

5%o

\5%0

N

« )

+ JNK

5 mg * kg ' 15 mg * kg™
+ JNK

©5 mg kg ' 15 mg » kg

SP600125

5%o

DMSO.

5%o

U0126
5%o
DMSO.

1.3.3 p38MAPK

p38MAPK

8

( SB203580

5

DMSO

(U0126)

~

%o +

DMSO

( SB203580)

8

15 mg * kg™'\25 mg * kg™") .5%0
(SB203580  :5

p38MAPK

15 mg * kg™ '\25 mg * kg™') . SB203580

1.4

156

(0.2 mL)

5%o
DMSO.

+ MEK1/2

‘1 mg*kg'\5 mg kg '\

MEK1/2

1 mg * kg'\5 mg * kg

N +

5 mg * kg

\5%0 +
mg * kg ™'\
DMSO

5%o

24 h -80 C

1.5 RNA
Trizol RNA
NanoDropTMOne /OneC RNA
o 1 pg RNA
PrimerScript'® RT reagent Kit
with gDNA Eraser o
1.6 PCR
GenBank
( https: //www. ncbi. nlm. nih. gov/geo/query/acc. cgi?
acc = GSE117354) Primer-
BLAST ( Do B-actin
PCR
Genious 2 x SYBR Green Fast qPCR Mix
295 °C 3 min;95 C 5 s 60 C
30 s 40 ; Q -hau AQP3 . HSP70.
SMIT.SGKI.AR  mRNA o

1 PCR
Table 1 Primers used for real-time fluorescence
quantitative PCR

GenBank

(5-3) -

, F: GCACCCTGTGCTGCTTACA
Bractin - MHI9S268. 1 b ) cacrorToceToacaccar 0

F: ACTAGTGAGGCAAGCACTGG
AQP3 R: CACAGTCAAGAAGCCTCCGT 18

F: ACCTCTTCGCAGTGTTCTGG
HSP70 XM_034778730.1 R: GGCCTCATCTGCGTTCAAAG 157

. F: AGGTCTGCTGGCAATCACTG
SMIT XM_034752326. 1 R: AGGGAAGGTCAGAGGTGACA 266

. F: TGCACTGGGTTACTTGCACT
SCKI XM_034765612. 1 R: AGCAAGGTACTCAGGTGTGC 172

F: CCAGAGGAATGTGGCAGTCA
AR XM_034781910.1 R: GAGGATGGTTTCCATCTCCTCA 109

1.7

Kolmogorow-Smironov

ANOVA o



: MAPKs

Kruskal-Wallis (P>0.05) o 5%0 + JNK
Mann-Whitney U AQP3 mRNA
. x+SE (P>0.05; 1),
SPSS 17. 0, a =0.05, 2.2 MAPKs HSP70 mRNA
2
5%o HSP70 mRNA
2.1 MAPKs AQP3 (P <0.05) . + INK.
5%o AQP3 mRNA ERK.p38MAPK HSP70 mRNA
(P <0.05) + (P >0.05) o 5%0 + JNK.
JNK.ERK.p38MAPK AQP3 mRNA ERK.p38MAPK 3
(P>0.05) o  5%0 + HSP70 mRNA 5%o
ERK. p38MAPK AQP3 mR- (P <0.05) JNK.ERK.p38MAPK
NA 5%o 5 mg* kg’ 1 mg e kg
(P <0.05) ERK. 25 mg *kg™'  HSP70 mRNA
p38MAPK AQP3 mRNA ( 2.
1 MAPKs AQP3 mRNA

Fig. 1 Effects of MAPKSs inhibitors on the expression of AQP3 mRNA
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Different lowercase letters represent there is a significant difference within the 5%o salinity group ( P <0.05) ; * P <0.05; the same below
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Fig. 2 Effects of MAPKSs inhibitors on the expression of HSP70 mRNA
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Fig. 3 Effects of MAPKSs inhibitors on the expression of AR mRNA
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Fig. 4 Effects of MAPKSs inhibitors on the expression of SGK1 mRNA
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SMIT mRNA

Fig. 5 Effects of MAPKs inhibitors on the expression of SMIT mRNA
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