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FE: R RACE Fi AR T2k T v = %] F (Fenneropenaeus chinensis)V-ATPase ¢ W.AE3: K, #ir4 o FCVHA-c B, #
WIZ e = pH e NSRRI 28, JF R A RNAL ORI UE L D) 6E . JEH 0 Hr & W], FCVHA-c JE[H ¢cDNA 2K
2128 bp, FFHLFIEHE 483 bp, wfd 160 2 EMR, BN AR 16 kD, HIRSEHL N 7.82, B 4 ML
W FEMMARGEHI PR, FcVHA-¢ BB AR SHE, Hrdh 518 3 F X R (Penaeus vannamei ) [ 44 1 5,
9 99%, HHFEAXTIRE SR — . HLEIR T AR, FOVHA-c JE K7 i E X R8N U 4 ik, fEff A
Tk E R E R T HAMAL(P<0.05), pH 8.8 WA T, ZIEMIYRILETE 12 h iKFEME, NXTHRZNY 1.206 £, 7 48
h R BRARE, SAXTIRZLAT 0.166 %; pH 9.2 i T, IR RBEA | h S REME, HXHRAM 1.577 /%, % 12 h
KB EARAE, AXTHRAIAY 0.104 %, Z5REW, 5 pH SHEEER BA —EMWMGIER . T4 R ER, & pH Mha T
TR % B B BT 3R (B 5 15 (P<0.05), RUNIZ LR R IR B, oA R T BT IR AN o AR 45 R,
FeVHA-c £ F £ 5 T & pH A & v EXT IR A2 7R3, & pH M| FeVHA-c 5 F i 7 2 58
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BNk 0N V-ATPase ¢ 3L 2 H A&
BRI e KB V-ATPase W R R R K%, HF 26k
JEFIH ATP K i R AL RE 2, K H S A3 i
o AN AN, Sl R T AR pH ha
AR A W EZEDIEE . SCE V-ATPase ¢ WA
FE SH R ) O B 3 e 0L 3o AR R P T AR,
n, Y2 e, i, B4R . KE. @R
R ANEME E B, ¢ SR BR T R BUR IS
5 ek g BT KPR s, T
V-ATPase FIWF5% H7EHE D i (Danio rerio)?”,
ifs t1 (Oryzias latipes)®!!, = ¥ #2 ¥ (Portunus
trituberculatus)®, ¥k 7k £ IF (Cherax destructor)™!
S AHOCHRIE, 7E b DR b s R TR

ARSI S PRSE = pH AT V-ATPase ¢ I
FEFE DA b [ IR A B SRR O, R ¢ I
5 pH Wi i SCHRBL, A o [ G AR ) PR 5E E
oL P R A AL 4 A T O SRR, Ak e i
B PO R — BRI AR

1 5T ®

1.1 SSIeH

S A v E ROk [ i B B K IR
PR R, SE8efdRe . A3 )0y B X IR 1T
pH Wha 5L o S256 HERA K (7.3541.35) om, AT
(4.47£2.47) g, W EFTENFHME IR 1 )8, 5L
W], KR E (27~30)C, EhEF 32~35, pH
8.14~8.20; B #% W) i 42 7w, B R#/KIE TS,
ok 20 BAREU 1/3; BRI e, e i
] X A R 1) 5% 4% MR AT A T
12 HARE

Pk O JR {1 A 28 AT A b BE A X
3 B —dl, WOLAFIRAR . 88, B . itk gn
Mo, B O EL MR ERER. UL A A AR,
AR ARAT, WS 280 C KA RAE, H
T E RNA B2 HUR RACE #E 19A il o
1.3 KWAHE
1.3.1 pH BrBLIE  PRitfRRE . MRS
Ex RS 270 B, Se8s i 1] NaOH 4% i /K pH
B, 7F 60 L f/NEUFR A AR v R IF 5250

2 W R PP R F 22 I s 86 5t

Lia AW H Y, ARSLEIRE 3 4, Hphik
H pH 8.4 X4, pH 8.8, 9.2 SN& pH a4,
BRHBCE 3 P47, TP 30 RBrp EXHR, g
1.0 mol/L NaOH #4745 pH {H, 4 pH {HIH T E )5,
HE IR A SR FEAR h AT S50 pH B A SR TR IS
0. 1. 6. 12, 24, 48, 72 /B4R BN A4S SE
gl P BEPLPkIE 9 R b DN HR U ZH 2, THGE
ANBEGAT, WG R 2-80°CLAAF, HITF & RNA
FISREL . SERIFR 5B 2~3 h 4 pH EMIE—IR.
1.3.2 2 RNA BJ#REUK cDNA F—#ra M

K IR E TS 2 AL A% &) J ik b BRUSCAE 19 21
2, HP R FER R H Al IR AT, B/
HLMRIR SR RE, LA RNA 07 &
(R, JEs0)BRHUE RNA, 80 CHRI7& . i
TR AN ] UL EEE T (Tnermo, 32 E) K RNA
() T AR, A SIS EE I HL VKA I RNA 1Y
SERPE i ] SMARTer® RACE 5'/3" Kit (244,
Kif) A& AR 3 S RACE B, —80°C -7 H
1.3.3 HE3TEF V-ATPase ¢ TEEREREE M
Hh [ 0 W9 SR 2 v T e 3R A Y — B V-ATPase ¢ I
LAY EST #51 ., f# ] Primer Premier 5.0 3k {41511
RS ¥GER 1), #IH RACE ¥ HGR1HHEH 4
Ko ¥ EXIF2HAL2 0 RACE BERIEG1ER
RACE #ifl, #17 PCR ¥ 3, ¥ Wik E T
B (A%, Jba)RH1L®E DHSa fb sz
2 B (o PR, R ), P HBRCH e PR B T PR
FHJF o {4 FH DNAMAN #X {4 %F PCR 345 (1 ]
b B AN AT HE XS B AIE; i FHE4 ContigExpress
P 57F0 3m e B P9 A HITEZ S BT ORF
Finder (https://www.ncbi.nlm.nih.gov/orffinder/)£:
I EAE
134 HEMERZESH  HHTELK/; NCBI
BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi)¥]
RE XTI P 45 SR #E A7 e Xs 4347, ffi Protein Blast
PO RE N BE MR R U, I EK P MEGA 7 f 2
N-J b, ff HAEZ#F SignalP 4.1 Server
(http://www.cbs.dtu.dk/services/SignalP/) Fil il {555 ik,
i FHAELE R SMART (http://smart.embl-heidelberg.
de/) BN 25 FI B4 B, A E L8 TMHMM
Server v. 2.0 (http://www.cbs.dtu.dk/services/ TMHMM)/)
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TN A O, N AEL KT ExPASy
ProtParam tool (http://web.expasy.org/protparam/)
T 26 1 B4, ExPASy H ProtScale (http://web.

expasy.org/protscale/) M & FH it 55 K P
1.35 FcVHA-c EE siRNA FH:E® MiEw
GEARTEI FOVHA-c J£ X ¢DNA 51, #&it 3 4T
PR, RS M -1, c-2, c-3(5% 2), ASLE
BT siRNA #1i12E T A9 TR F i) A7
BT AN, BEE TR, M Bk PR
B AERY sIRNA B o ASSLIS DL S NC AR X i
ST -1, c-2, -3 VEN T, H4 34
AT, BEAEAT 10 BEF, AR A 3T P,
W 1 pg/g, THEA RS Y, WA
St HHVEE 12, 24, 48 /N, AR BEMLPEIE 3
FEARHUEE, 7 RIORAE T A T . RSO0 E &
R 5 T3 R0 5 FeVHA-c 25 R 78 i b () 2234
Ak, LA AR Y, Bk i R R A AR
TS IR 485 S pH e SE8, T4 SE g 2 45K

WA LATEST NC JFiEAT pHS.8 Wt 4 X} fi 4,
DL S fre i TR HE ASOF 2647 pH8.8 M1 o4 T4k
H, HHBE 3APAT, BT 10 BEF, S8t
LI IR 0—48 h HEXTERIET R, SLIHF iR
J& 2—3 h #IE pH fH.

1.3.6 FcVHA-c EERZEMIMEESH M
Y S REIRAR 1) FCVHA-c 3£ [H ¢DNA J731, FIH5I
Wi 8 AF Primer Premier 5.0 %31 qRT-PCR 5|4
c-F1, c-R1 (& 1), $RBULIE HEZH 21 RNA, ff
i HiScript® 11 Q RT SuperMix for gPCR (gDNA
wiper) (MERE, B RO)IRF i e, HH
ChamQ"™ SYBR® Color gPCR Master Mix i 2
(5MERE, FARY), Fl1 7500 Real Time PCR System
(ABI, EREYAFFIE pH Wb 5 AT )5 % 3E
PR A S ) Rk AR AL R, 07 08 12 5 IR 1Y) e 1
FHCHE; A 27 WA H A3 AR X 2k
i, i Excel BAF#ATHN R Iy 22504,
OriginPro 2016 ¥ {FEK .

x1 EAMREAASIY

Tab.1 Thesequence of primersused in thisresearch

5|4 primer 519 F 51 (5'-3") primer sequence Hi& purpose
c-F CACTCTCTATCAGGGCTTTGT PCR ¥ 1
¢-R TTGACGACCACCCAGGC PCR ¥ #%
5'-c CAAACCATACAGACCCAATACCTCAGCGAA TElE V-ATPase ¢ FE[H
3¢ CATGTCTCATGTGAGGAACTACGTTCCCATT TElE V-ATPase ¢ FE[H
c-ORF-F ATGGCAGAGGAAATTCCGATG B59F ORF
c-ORF-F TTAGCTGCTTGAGGTCTTGGTG B5F ORF
¢c-F1 CATTTACGGTCTGGTGGTG SE
c-R1 CTGCTGTGCTGTTCCTCG JE
18S-F TATACGCTAGTGGAGCTGGAA ERNS5Y)
18S-R GGGGAGGTAGTGACGAAAAAT EmNS5Y)
*2 ZAWREEA sSRNA F515 NC 55
Tab. 2 The sequences of sSiRNA and NC used in thisresearch
%5 No /NFHE RNA siRNA J¥%1(5'-3") sequence
ol 158 Sense: AUGACGACGGGAAUGAUGCTT
Antisense: AUGACGACGGGAAUGAUGCTT
02 216 Sen§e: GCUCAUUGCUGGAAAGCUUTT
Antisense: AAGCUUUCCAGCAAUGAGCTT
3 449 Sense: CCAUCUACCUCUACACCAATT
Antisense: UUGGUGUAGAGGUAGAUGGTT
NC NC Sense: UUC UCC GAA CGU GUC ACG UTT

Antisense: ACG UGA CAC GUU CGG AGA ATT
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2 HEEENN 2128 bp, %%ﬁ%%%j: MK028305, T e i

(ORF)HEKJEy 483 bp, 5% AE4wAS X (5-UTR)FI

21 FeVHA-c BRI 5154 3 ARG X (3-UTR) 7 HI 4175 105 bp I 1540 bp,

B AR AR h B ST HF V-ATPase ¢ IV 33L& K ith 160 MR IER(E 1) 155K R, %3
cDNA 2K K IZHER M4 FeVHAc, BEEK RS2k,

acatggggacttgeg 15
ccggagacatcgaacaggacactcacaccttcgagttcggagaggatattecgtctttegectecgecagaacaacteccactaacteccacaaa 105
ATGGCAGAGGAAATTCCGATGTACTCTCCCTTCTTCGGCGTGATGGGAGCCGCCGCAGCTATGGTGTTCAGCGCCTTGGGAGCAGCATAT 195

MAEEIPMYSPFFGVMGAAAAMVFSALGAAY' 30

GGTACAGCCAAGTCCGGTGTGGGCATTGCAGCCATGTCCGTGATGAGACCAGAGCTCATCATGAAGTGCATCATTCCCGTCGTCATGGCG 285

GTAKSGVGIAAMSVMRPELIMKCIIPVVMA| 60

GGTATCATTGCCATTTACGGTCTGGTGGTGGCCGTGCTCATTGCTGGAAAGCTTGATGCTGCCGATAAGGGATACACTCTCTATCAGGGC 375
GIIAIYGLVVAVLIAGKLDAADKGYTLYQ90
TTTGTACACTTGGGAGCTGGTCTGTCTGTAGGCCTGTCTGGATTGGCTGCTGGTTTTGCCATTGGTATCGTTGGTGACGCAGGTGTGCGA 465

FVHLGAGLSVGLSGLAAGTFAIGQgTIVGDAGVR 120
GGAACAGCACAGCAGCCACGCCTTTTCGTCGGCATGATTCTCATCCTTATTTTCGCTGAGGTATTGGGTCTGTATGGTTTGATCGTTGCC 555

G TAQQPRLFVGM|I LITLTITFA II VLGLYGLTIUVA 150
ATCTACCTCTACACCAAGACCTCAAGCAGCTAAacatagcgcatagacagecccaaggeccactttageatcectecatgeataatcatea 645
I YL YT|K TS S S = 160

ttttttgggtegactgattttcatcgaaactttctggtagttttattgettattatttaatttatttattcatttectttttagagaget 735

agttttacaaaattaaagagggcctaaaaaagaaattataaagagtttttagtgataaatttgtatatattgtgtatattacacatacat 825

atatttatatatatataatgtgtatttacataaacatgtacatccatcttatatgattatactttatttaaaattttattacttttaaaa 915

aaatgttatagtattgttcataatagttaattactgcataatttgatgcagtttaacaaggtgagggatattgtctgggaggettactta 1005
aggctccttggacagtggttctaaattatgtaattttgtataaatgtaaattgtectttetectatectettettgtecteccaatatagett 1095
ctttacatagcatcgtctcctgatacttcttccatgttggggeccaaggtgtgtaggtcagattccttccaggagaatcaaccctagecaag 1185
accatgcaatattgaagggtagctgttggtattactgatattcactggtcaggttctecctggattgtctgatgtggatgecagagetetg 1275
cagttttattgtaaggagtgacgggcatgtctcatgtgaggaactacgttcccattgaaacctgtggactttatagttatctaggactge 1365
aagagatgtgcatggaagcccacaagtttccttcagatttttaaactagecattattgaggacgttgttectacacctggggatgteetge 1455
tccaaggctgaggaaacggacagaacttgaaggeggttettgecagtacaggetgtgetgagtttecegectgggtggtegtcaagaagtt 1545
tggagttgatcatgatgacttgettgegtccaatggtgttccaatgetacaagectctctaagtagectaagatcaacaacectectecttat 1635
tatttctttgctcatattagaaaacggcatctaccatcacctagetgttatcttagttgtgatagtcgtaatttgaactagettggtagt 1725
aagcaaggtcgtgcatcttggetecectgettgecagegacceccacgattggagecacaagggatecctggttgeccactctagggtgaaggegg 1815
ccatattacccagattgtacagactatttatagttggtcagtgtttatgaaggtcccaagactttattttacttcatattcttagacatt 1905
tcaattttatctttatttttttaagcattgttggggatacaagaacacctaagttttatattagggatacatttcccggggaacttgtgt 1995
atcctcgcaagtagcttagaagtgtgtaccccaaatttttectgtgaatagecatctgecagetatagetcaactcctgggaaatgacactg 2085
gccaacatgtggtactgaaaaaaaaaaaaaaaaaaaaaaaaaa 2128

1 FcVHA-c 3£ cDNA J3 81 FHE I i) 2 3L i 7 571
WS EER T ARE F RN, AEJHMNELKERRETNTATG), BS5()FERLILHELT(TAA), A ATHEXEN
PEIRAE R, A 4 DESIRIX; BRETHE A R AL
Fig. 1 Nucleotide sequence and deduced amino acid sequence of the FCVHA-C gene
Translated amino acid sequence was shown under nucleotide sequence as uppercase. The iniation codon (ATG) and termination

codon (TAA) were marked by a red underline and an asterisk, respectively. Four transmembrane domains were shown with the
red box region. The glutamate site was shown with a black box.
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22 FcVHA-c ERERIEMES TR RZGEHL S
¥ FCVHA-c 3t A 1) Z S 7R 1y 51 4E NCBI M 3
X, RS 5z AR H AL R E S,
{8 FH DNAMAN H {44 = 6 R FeVHA-c R 2
FFR P 5 5 HABY FI Y V-ATPase c W 32 JE R
JF 90 A7 [ UE L X o 45 R B oR, H E X AF
FCVHA-c 5 H A Fh 19 2 FE 1R R IR R ey, Ho
5 R 3 ORI ey, S 99%, HLAEAS A4

EX}HF Fenneropenaeus chinensis

EHJAXHEF Penaeus vannamei

JE 8 Hyalella azteca

W2 8K Trichoplusia ni

EFEH%}Eﬁ Tribolium castaneum

BRILFA /NG Dendroctonus ponderosae

4 W Helicoverpa armigera

Xif + 3Bk &8 Folsomia candida

4% Bt Orchesella cincta

W5 Culicoides sonorensis

R BEARIX Aedes aegypti

2155 Pogonomyrmex barbatus
AR Pectinophora gossypiella

Frr3&LI Y Atta cephalotes

f12 Sipha flava

{E@/J\W Blattella germanica

i) Drosophtla serrata

g
1% B3R5 F W Camponotus floridanus

TR B ET

%%Ei

FREXTHF Fenneropenaeus chinensis

B EHEXTUF Penaeus vannamei

ff#é/iﬂl Hyalella azteca

LUK Trichoplusia ni

H Tribolium castaneum

FAK/INEE Dendroctonus ponderosae

Helicoverpa armigera
Folsomia candida

&1 Orchesella cincta

Culicoides sonorensis

I Aedes aegypti

0L Pogonomyrmex barbatus

£ W Pectinophora gossypiella

{g] i Atta cephalotes

ha flava
/J % Blattella germanica
Dmsophtla serrata

z Eﬁ 53U Camponotus floridanus

SRS T
2 ESES
SRR ESE

Eﬁﬂ%ﬁﬁ‘mﬁ?%&ﬁﬁ?ﬁ

XTHF Fenneropenaeus chinensis
XTHF Penaeus vannamei
Hyalella azteca

H
H
LUK Trichoplusia ni
i

ST SR

' Tribolium castaneum
A K/INEE Dendroctonus ponderosae
4% I Helicoverpa armigera
%t LBk R Folsomia candida
LM Orchesella cincta
Culicoides sonorensis
R FARIL Aedes aegypti
BELT I Pogonomyrmex barbatus
RBLL48 L Pectinophora gossypiella
P ) Y Atta cephalotes
f1% Sipha flava
{%@/J\ Blattella germanica
-5 Drosophzla serrata
% E 58 Camponotus floridanus

ST RN

%—E-

B 2 FcVHA-c K& HRF

Flvz ], #EA —A 4% =R 5k
T HE).

FT Fib FeVHA-c JE & 3L 12 7 91 i [
I3, M8 AR MEGA 7 ¥ 8 N-J JEE#(E 3).
SRR, R PR, B — 3O
PIITR BN, 53N B I TR a4, H
DR T 58 5, SR IR e R —
3, HUCh e

SN (B 2 4@

107

159
160
163
157
159
161
156
157
159
155
157
158
160
156
157
160
159
158

F) 55 H Ay o 2 R0 ) 9057 371 LE X
(&l P 2 AR Ab Sy 43 E BBk HE L 1o
Fig. 2 Multiple alignment of FCVHA-c gene deduced amino acid sequence with other orthologes
The glutamate site was shown with a red box.
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93 [ MBIk Trichoplusia ni (XP 026745490.1)
4 I Helicoverpa armigera (XP 021182666.1)

FREL4% B Pectinophora gossypiella (ANW09711.1)
47 SRV SR8 Drosophila serrata (XP 020815137.1)

BB ARIX Aedes aegypti (AAB71660.1)

f1i3 Sipha flava (XP 025411974.1)

5 " 42

TR Tribolium castaneum (XP 967959.1)

43

60

72?{

FEE Culicoides sonorensis (AAV84268.1)

T8I /N Blattella germanica (PSN57498.1)

5t 3Bk Bt Folsomia candida (XP 021962473.1)

LI Z W Orchesella cincta (ODM97311.1)

R ILAA K /NEE Dendroctonus ponderosae (XP 019760807.1)
% BIK 5 B Camponotus floridanus (XP 011259751.1)

TELTIM Pogonomyrmex barbatus (XP 011641229.1)

FISEAIH-AY Atta cephalotes (XP 012054230.1)

4 B . Hyalella Azteca (XP 018021907.1)

97 { ML EAXTHF Penaeus vannamei (XP 027229353.1)
95

A FFEXTUF Fenneropenaeus chinensis (MK028305)

0.01

Fl 3 FT FoVHA-c 3R LR 751 4 2 1 N-T A

Fig. 3 NI tree based on FCVHA-C gene amino acid sequences

2.3 FcVHA-c ERREME TN & HEEE R

o FAEZR 54 ExPASyY XF FCVHA-c LK 4 5
AR IR PESEAT IR A A B, 45 R s, T Y 2R
HF a2 16 kD, HAFAEH MR 7.82, 2
RECH 18.04, B MFENEAR, I8 2B
B, M 125.06; RS R, FCVHA-C
A% B R KM IES 1116, JREiK TR
M. i FHTZEZ 5 SMART il FCVHA-c & 1145
PR, 25 R, %3 R A ) 2R R 4G D A
JIES 485 b 3 (TML-TM4), 15 1S DX i 137 B 40 301 R
10-32, 53-75, 90-112, 133-156. i J 1F £ 1
TMHMM Server v. 2.0 BFAF T 3 PR B4 5 1
45 R, FCVHA-c 5 R 4 it () 28 1 I 8 4 9K
2.4 FcVHA-c BERBRRESDHT

FI e E BRI FCVHA-c 3 R 7E Hp [ X6}
IFEAA P RBREN ., G5RWE 4 Fix,
FCVHA-c FERTEA AR ¥ ik, Hh 7E6l
Rk B T AL A 21(P<0.05), HRTERR
WG M I A R I 6K £ 40 it b R s B A v, T
Ok Rk i I

25 & pHEME T FCVHA-c & E 7 i [E X 4f 8
KIRIE S

FIH G BN pH r8 N FeVHA-c 3
PRIl Xof R A ) 6 3R A8 A0 (181 5) . B pHB.8 i
312 h A pHO.2 il 1 h &b, SXTRELHAALL, &
pH W4l FeVHA-c &R 7 b [ X R g b R ol 3%
ko Hi, FeVHA-c JEH 78 pHS.8 Lt 12 h
F LIHFRIK(P<0.05), AXTHRALIAY 1.206 fi5, 7F 48 h
TR AL, AXTRAR 0.166 1%, 7£ 0~72 h i%
FRE TG LT P IR AR R B R 2 1R 7K F
76 pH9.2 HMiA 1 h B35 KK (P<0.05), FXt
HRZH MY 1.577 4%, 7E 12 h Kb ik, xt By
0.104 1. B& 1 h #1148 h 4b, pH9.2 41 FcVHA-c 3
PRITE S b 5 & 12 I T pHB.8 4H(P<0.05),
26 FcVHA-c EERIThAEIE ST
26.1 SRNA FHEHAFHEE RNAI TG
FCVHA-c 3 A7 X6 MR e 8 AR 0 26 55 4 4n A
6 Jim. SXFIRAA L, FHAR TG,
FCVHA-c JER 7 il 1) KA B 7E 12—48 h 2 B
PR (P<0.05) o HoP i it -1 J5 12—48 h,
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FE R ik w43 A R RE LY 0.713 £%, 0.574 f5
0.442 fi%; S c-2 J5, HEHF LB 12—48 h 47
X HRZH 1Y 0.449 175, 0.861 751 0.677 %5, 114t
c-3 Ji, FENFIAEAE 12—48 h 205t B2 Y
0.409 135, 0.678 151 0.471 15 . Zid H#K, c-1 T
ORI, TIPS o1 FAT /R 22505 .

Mé al n=3; %+ SD
-1-1.‘2%15-

s %

*E“'%lo- b
S b 7 efQ/@//
S5 /7 //7 /ﬁ/
a0

G A S H I HEHL M ET EB
#H4H tissues
Kl 4 FcVHA-c £ 1 [E X HRZH 2L b ik 43 A
A: fifiBR, EB: BRER, ET: IR, G: 6, H: O,
HE: MR, HL: itk 400, 1 i,
M: WL, S: B # EAEM/NE FRAR R
AIRILH A H 22 57 B 3 (P<0.05).
Fig. 4 Expression profiles of FCVHA-C in different
tissues of Fenneropenaeus chinensis
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Abstract: Vacuolar-type H'-ATPase (V-ATPase) is a kind of hydrogen ion transport enzyme, in which subunit c
plays an important role in maintaining the normal acid—base environment in cells. To investigate the function of
the V-ATPase subunit ¢ in Fenneropenaeus chinensis under high pH stress, the full-length cDNA of V-ATPase
subunit ¢ in F. chinensis, named FCVHA-c, was first cloned by rapid amplification of cDNA ends (RACE). Then,
the response of FCVHA-C under high pH stress was detected. Subsequently, RNA interference (RNAi) technology
was used to verify gene function. The full length of FCVHA-c ¢cDNA sequences consisted of 2128 base pairs (bp),
including a 483 bp open reading frame (ORF), which encodes a 160-amino acid peptide with four transmembrane
domains. The predicted protein molecular weight of the FCVHA-C protein was 16 kD, and the theoretical isoelec-
tric point (pI) was 7.82. Homology and phylogenetic analysis showed that the deduced FCVHA-c amino acid se-
quence was highly conservative, had the highest amino acid sequence identity (99%) with Penaeus vannamei, and
clustered into one group first with P. vannamei as well. Results of RT-qPCR showed that FCVHA-C was expressed
in all tissues of F. chinensis, and the expression level in the gills was significantly higher than that in other tissues
(P<0.05). Under the stress of pH 8.8, the expression level of FCVHA-c reached a peak at 12 h, which was 1.206
times that of the control group, and reached the lowest value at 48 h, which was 0.166 times that of the control
group. Under pH 9.2 stress, the expression level of FCVHA-C peaked at 1 h. It was 1.577 times that of the control
group and reached its lowest value at 12 h, which was 0.104 times that of the control group. The results showed
that high pH had a certain inhibitory effect on FCVHA-c. Silencing the FCVHA-c by RNAIi, under the high pH
stress, resulted in mortality that was significantly higher than that in the control group (P<0.05). The results sug-
gested that the FCVHA-C may play an important role in ion regulation under the condition of high pH stress,
whereas excessive high pH-stress inhibits the ability to regulate FCVHA-c.
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