52 1
2021 1

OCEANOLOGIA ET LIMNOLOGIA SINICA

Vol.52, No.1
Jan., 2021

(Micropterus salmoides)

. *
Hippo
( 318000)
(Micropterus salmoides) Hippo
, qPCR 96 h (0 10 17.8 31.6 56.2 100 mg/L)
Hippo mRNA
(0 mg/L) , , Lats1/2
(17.8 mg/L) (P<0.05); , MOBI
(P<0.05); , YAP/TAZ TEAD PP24 MOBI KIBRA FRMD
(10 mg/L) (P<0.05); , PP24 KIBRA 14-3-3
(P<0.05) Hippo
; ; Hippo
Q176; Q789; S965 doi: 10.11693/hyhz20200700222
) ( ,2001)
, Hippo
(Rajamanickam et al, 2008; , YAP/TAZ Salvador Lats1l/2 MOBI,
,2016) ,
R (Song et al, 2019; , 2020) Hippo
/ )
, , Hippo Lats1/2 (large
tumor suppressor kinasesl/2, 1/2)
( , 2013; , 2016) YAP/TAZ (Yes-associated
protein/transcriptional coactivator with PDZ-binding
, motif, Yes / PDZ ),
(Ferraro et al, 2004), DNA YAP/TAZ  14-3-3 ;
(Hong et al, 2007; Sokolova et al, 2008; Zhang YAP/TAZ
et al, 2008), G6PDH  GST (Zhao
B- mRNA (Mager et al, 2007, 2010; Badouel et al, 2011);
et al, 2008) , , Hippo , YAP/TAZ
* , LGN18C190007 ; , 1901ny09 s S , E-mail:

wutongyel979@126.com
: s , E-mail: qixin0612@tzc.edu.cn

12020-07-31, :2020-09-22



1 : Pb** (Micropterus salmoides) Hippo 243
TEAD (TEA domain, 1
TEA )
1.1
, (Zhao et al, 2011; 3,040
.0=0.
Agarwala et al, 2015; Gibaul et al, 2016) , [ 18 ( 12)0‘?]
Lats1/2 MOB1 (Mps One Binder 30 ’ - ’
kinase activator-likel, 1) 7’ q
, Lats1/2 (Di Benedetto et al, PHNO ’ CAS: 10099 74-8. AR. 99%
2016) KIBRA (kidney and brain expressed ( . )z ( ' -8, AR: 99%)
. 50 mg/L Pb R
protein, ) WWCl, WWwC -
. .. . 10 17.8 31.6 56.2 100 mg/L, Pb
, FRMD (FERM domain-containing protein
0 mg/L , )
1, FERM ) R 90 96 h
(Tepass, 2009; , 2019) ’ 0 ’
PP2A (protein phosphatase 2A, 2A)
) ( 3, 9 ),
’ : RNA
. , -80°C
( , 2018), Hippo , PP2A 12
o-catenin , 14-3-3 )
. RNA 6688-1(OMEGA,
YAPI (Schlegelmilch et al, 2011) RNA
(Micropterus salmoides) , )
. , 1.2% RNA ,
(Ceutrarchidac) (Micropterus),
ODjs0  ODnogo, RNA
’ , RNA -80°C
( ,2014), . . TM -
PrimeScript ™ RT Reagent Kit with gDNA Eraser
’ (TaKaRa, ) cDNA
) -20°C
, ( , 2001;
Rogers et al, 2003) . Lats1/2 MOBI KIBRA FRMD 14-3-3 TEAD PP2A
> ’ YAP/TAZ cDNA ,  P-actin(B
) ,  Primer premier 5.0
> > 1
. | Ribeiro  (2014) PCR(qPCR) 20 uL,
Prochilodus lineatus SYBR Green (FastStart Universal SYBR Green
Master, Roche) 9 puL, 10 pumol/L
2+
YAP/TAZ Pb 17.8 mg/L 0.6 uL, cDNA 1 uL, DNase/RNase free
96 h (Qial’l et al, 2020), YAP/TAZ HlppO H,0 8.8 ML qPCR : 50°C 2 min, 95°C
2
, Pb* 10 min, (95°C 10 s, 58°C 30 s, 72°C
Hippo 20s, 40 ),
96 h Pb**
Lats1/2 MOBI KIBRA FRMD ¢cDNA(1 10 100 1000 ) p-AACt
14-3-3  TEAD PP24 mRNA (Schmittgen et al,
, YAP/TAZ 2008) SPSS ( 21.0)
Pb** (One-way ANOVA),  P<0.05

OriginPro ( 9.1)
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Tab.1 The primer sequence of qPCR
(5—=3" (5°—3")
5 ) F TGTAAGCCAACGCTGGAACA .y F ACGAAATCAGCGTGGACAGT
-actin
R GGCTGGAGACCGCTAAACTT R GTTCACAGGACGTCACCCAT
F AACTACAAGCTGGACGAGGC F GCCAAAGTTTTGGTGTCGCA
KIBRA YAP/TAZ
R CGAGTAACCCACGGTTCCAA R GAGTGTTTCCTCGGCTGTGA
FRVD F CCTCCTGCTGACGACATTCA 1433 F AGATGGCAGTTTTGGGGACT
R ATTACGGAGGAGACCGTTGC o R AGTGTGAGCTCATGGAGGTTG
F ACACCCGAAACAGACGAGAC F GAGTGTGTGGACATCAGGCA
MOBI TEAD
R AATATCGCTGGCAGGACGAG R ATTGGCTGGTGACACCGTAG
F GAGTCATGTGTCCAGCGGAA
Latsl/2
R TTATCCGGCTCGGCATCTTC
2 56.2 mg/L , 31.6 100 mg/L
” , ; KIBRA mRNA
2.1 Pb Pb** 10 mg/L ,
0 o/l , ; FRMD
m
e N Pb* 10 562 100 mg/L ;
, 96 h Pb s 2+
TEAD Pb
( Ia,
1b) Lats1/2 100 mg/L
) g 2.3 Pb**
MOBI PP,ZA TEAD %6h Pbe '
’ ) (0 mg/L)
178 31.6mgL : ( 3a, 3b) YAP/TAZ
14-3-3 ) 17.8 ,  10mg/L ,
31.6  56.2mg/L ; KIBRA 17.8 mg/L 178 562 100 mg/L Lats1)?
’ mRNA 100 mg/L ,
: FRMD mRNA .
» 17.8 mg/L ; MOBI 10 31.6 mg/L
2.2 Pb** 14-3-3 mRNA
17.8 mg/L , 10 56.2 mg/L
96 h Pb** , TEAD . PP24 mRNA
(0 mg/L) , ; KIBR4A 10 mg/L
( 2a, 2b) YAP/TAZ mRNA Pb*’ : ’
, 17.8 mg/L , , , ; FRMD
( Qianetal, ~ mRNA 10 mg/L
2020); Lats1/2 10 17.8 mg/L ,
, ; , . TEAD Pb*
MOBI mRNA , 10 mg/L , 17.8
, 17.8 mg/L ( 5.18); 100 mg/L
14-3-3 Pb** , ., 24 Pb**
31.6 mg/L , 56.2 mg/L ,
100 mg/L . PP24 10 Lats1/2 96 h
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Fig.1 qPCR analysis of Lats1/2, MOB1, KIBRA, FRMD, 14-3-3, TEAD, PP2A, and YAP/TAZ in the liver of largemouth bass under acute
Pb>* stress for 96h
la Ib  YAP/TAZ (Qian et al, 2020) 1b ,
Pb** 100 mg/L Pb**
( 4a,4b) , YAP/TAZ , PP24 mRNA ; KIBRA
, 17.8 562 PP24 ,
100 mg/L ; Latsl/2 ; FRMD
Pb2+
; MOBI mRNA 31.6 mg/L 10 mg/L , 17.8 mg/L
, : TEAD mRNA 10 17.8 316
; 14-3-3 mRNA s s
, 10 17.8 56.2 56.2 100 mg/L
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Fig.3 qPCR analysis of Lats1/2, MOBI1, KIBRA, FRMD, 14-3-3, TEAD, PP24 and YAP/TAZ in the gill of largemouth bass under acute
Pb** stress for 96h

3b s s
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, ; Hippo
, 31.6 ,
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,2001; Rogers et al, 2003; Patel et al, 2006) YAP/TAZ TEAD ,
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’ 4
( , 2001; Rogers et al,
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, mRNA )
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96 h s , , 2014.
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EFFECT OF ACUTE PB** STRESS ON THE EXPRESSION OF GENES INVOLVED IN
HIPPO SIGNALING PATHWAY IN JUVENILE LARGEMOUTH BASS MICROPTERUS
SALMOIDES

QIAN Bao-Ying, LU Ming-Min, QIAN Hong-Ji, PAN Yu-Qi, LIN Le-Qi,
XU Fang-Ying, SHI Gang-Gui, QI Xin
(School of Life Science, Taizhou University, Taizhou 318000, China)

Abstract To study the genes in Hippo signaling pathway of juvenile largemouth bass Micropterus salmoides, the
mRNA expressions of genes that involved in Hippo signaling pathway in the liver, muscle, gill and intestine of the fish
species undergone acute Pb*" stress in different concentrations (0, 10, 17.8, 31.6, 56.2, and 100 mg/L) for 96 h was
investigated, and the genes included KIBRA, FRMD, Lats1/2, MOB1, PP2A, YAP/TAZ, 14-3-3, and TEAD. Results show
that in the tissue of liver, the mRNA expression levels of these genes were increased compared to the control group, and the
genes expressions were up-regulated significantly at Pb>* concentration of 17.8 mg/L in 96 h, except for Lats1/2. In the
muscle, the expression of MOBI was increased significantly at all the different Pb>" concentrations. In the gill, the mRNA
expressions of genes including YAP/TAZ, TEAD, PP24, MOB1, KIBRA, and FRMD up-regulated dramatically at 10 mg/L in
96 h. In the tissue of intestine, PP24, KIBRA, and 14-3-3 expressions were significantly down-regulated in this study.
Therefore, the regulation of mRNA expression of related genes in Hippo signaling pathway had a molecular mechanism to
respond against acute Pb>" stress in largemouth bass.

Key words largemouth bass Micropterus salmoides; —acute Pb>" stress; Hippo signaling pathway; gene expression



