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3. H BIBFERHC TRV E S Yt M B E IR WS 266237)

HE I VL4 5 (Crassostrea ariakensis) & ¥ E E ik 0 R EZ N K, EAEZWNZFNE
MAESRE T, MO RBETURAELME, S5 38 R RIE N IE N, EEA A
BT ENHRANEZ AR RERR S EAETIT G HATOIE, T ERAE,
HEax, A48k, B R AkEN T, UAXRAKTEE 70 (Hsp70). #E EFEF 1 (Hyoul)
%1 DNAJ #K 50 % B Kk ik L C2 (DNAJCOWI %, 4R B, L 5~45 N, HITHGFHEEE
MR R A ETE, 2hE 35 otk | 81E; 3hE 5~25 0, | B R Z A LA, H)F 25~45 BF T %,
hE 25 prak BB, HhE 45 MPEEIRIR; RARERE S45S NE AT EHEIEN LS, HE 15
Bk B e, BE 45 MR, RALHEEPCRERLE R, INERAERLTHGE, IEE. K
M fn e R A RE, EANZNT XA EREG THHAL ., HETMBEEH LI A9
CarHsp70. CarHyoul 1 CarDANJC2 & F 7 #2240 LA P By K ik . R E 3w 10, CarHsp70, CarHyoul
A1 CarDANJC2 £k & 07| EE EXT A M 4.36 5. 3.58 541 2.08 fF; #HE MK 10, a5 iR
F3.62 fF. 2.97 50 2.05 15, HEH 20, 3 NHEERKEQHZAEAN 7.13 5. 4.68 540
2724 HERER 20, WAl 2 T EAN 5926, 6.04 M 254, KHARXBFT T HGAE
FTEHZEFHTHEER DTN, BFEAAE, HAF, B F . WAKER Hsp Kk H A L
P RARN, A —F T G EN TR N RRET 5 TR
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ORI B F AR SR, NgERHA NG E, 8
W R R A TG S K FIFE R (Awal et al, 2012);
TERRARIETS , AWt m g, DIRBUE ZE 5+
JO7 %ot ST SR A PR AR (Ko et al, 2014); (R4EIREE £ i
P AW R AR, DA R AU B | R OR
(Gray et al, 2002),

ER FEAE N 52 VR LR 0B 0 O 1 G B R AR
I, X4t Wa s o S T Eh R s, DIk
RTINS A KA RN, LA ke B bl st 8 88 110 S ) 52
el (Wang et al, 2011), BFSENLIR, R ER ISR T RRUNE
YW (Ostrea edulis) 715 R AL, HIE RO TH
(Rodstrom et al, 2000), JE5¢ G Ul (Mytilus coruscus)TE
ANTRVER B IE R, LI R AR Bk B Y 3G hn 2 S B
(P, 2014), hEEARIEXT DS A9 A B i AN {44
R, B0 K —FRFN VIR, 45
PRI 2 T8 A0 A0 S5 2 THI 9 01 RIS o 0 () A 0 o) 3 B
TE 1 1 T 32 R VIR 5 AR T (HSPs) YA U DI ARG
R A v DI i HSPs 14 ii(Zhang et al, 2015),
HSPs {E8 ATP {5683 FHAR , AE7E T f R ik
W, FEZFPIRAEE T A R IR (Mosser et al, 2004),
B BhA MU R X R T, Rl 2L, Hodr, Hsp70
S B W) S B R AR SE HLRIF Y B )T IZ B BUAR
I, HERRZBN . BiEE . BRI H
AR L 7 2R A R SRR A5 R R (195% 1 (Jahangirizadeh
et al, 2018; Ellison et al, 2017), $4h, B4 L H T 1
(Hyoul)F1 DNAJ #AR 588 FAZ G 1 C2 (DNAJC2)
FE AW X £R B AR AR A 38 ot R R R R E AR

Hyoul AMUEAMI bR EY), 2N R M ERE A,

FERUAARSZ 30 50 B2 e Ty BT, 5 3 P Jo I o 84l i
KRR TR, M 4ERE LA IE 5 D) 68 OB & 55,
2024), DNAJC2 {EH—ForFH-10, BB#ES Hsp70
WRER, S 5EARMIERTTS . BHEANEN
P78 w7 B %53 7 (Shen et al, 2005) , 3% — B[R FE X
T4 7 X R B AR AR T SR R ) 2R O

JEVT 4L (Crassostrea ariakensis) 22 Wi 575 81
N 10~25 BT ITIX, e FE L 2 o )i S i iR T
B 2 R 5 DU )2 A0 A0 o AR B AT B AR
BEIE R PR, Wu 55 (2022)8F 58 & B, A T 45
(C. gigas). FUH WG (C. hongkongensis) 1 J& I 41 W5
(C. virginica)%, SLCI3 FEHNFIEAE LA & A4
IR, RN T VLA A A R 3 I O T EAA
SRIVAETT; B R AE(023) AT VLA 4 L 4 vh 4
SE M SLCI3 FERZGHY 11 5L, B T CarSLCI3
FMER L VRRAE | FRGEFE A0 BT 2Pk e R B % e 17

MU i — DRI VAL WG e £ S a s, 4
SR HRECR | SRR ARMIE K RS A B 1
DAY AS PR, ASHIETE 20 A AN [ 2 B AR B AR SC 38 b
FAE AL, DAIBT A R B A AL 7 %o B2 A3 g A HA R
e NP R 2%

1 MR57FE
1.1 SEIesH#

SEH VLA WER [ 1L AR SN T SRR, OF
Y52 oM (43.7£5.3) mm. FRFAKERERE N 25, KR
H 21 °C, ST, KFeRICH . AREEAAR R 1Y
B WG 5 . KT 21 °C L R K 25 (RbIE T
KPR 7 do W), FREEaeR, BRIk —IK,
FERG 4 h M AN EREE— K

12 BHEHERAIE

BWHE 5 NEEER MG, 15, 25, 35 1 45),
Horpr, 25 SHXFRRAHERE . SCBGER I FH 7o < Us 1Y)
IR L IR VA B K 3 HE A5 V8 B T A o SRR T YT
HUFREDLAY N 3 4, B2 3 BAMK, $ERS BRI 0ER
FE AT SR, TR A AR 5 R R A [

EREEWR0 4 h 5, BUR WG EE | AL AN R
[ e 4 FhZH 2T, P G R 5 7 B 280 CIR A& o

1.3 HEXEMHETEZHNE

FEECRAHE R R I HKIRTER BN 10 L 10
WO R T . SEERIFIRET, Wi R 24 h LISfRA
[ A AR ) A A BEOR S o K 3 R /NS AHA ) 14 4 005
FCARFIR G, #4830 min J5 GG 2 ho IR
GNP E X BB AL, AR AL E 3 AT
43 5148 B IN-situ Aqua TROLL 400 {fi##= 2250k
ORI ASCRI U TR R M SR A T I VS i SRR R &=
R A8 2 365 T 0y 145 TR s i A L S ROV B T AR AT T
FEER(OCR)FIHEE R (AER), LIS S, K4t w5
HRHE 5 FH 8 4R T DL AR I K 4, 4o S0l D0 A 7 K
(mm) . 525 (mm) FIVR HE (g) 5, BURIRERIF1E 65 C 5%
PEFHET 48 h, BRI T,

FEA KM . OCR=[(DO\-DO,)x V/(WXNxt).
K, OCR My Hfi A E WFEA F [mg/(g-h)], DO, I
DO, 43 5l A FF b Fn 45 o1 iR K b I e AR
(mg/L), V RPENGRZFUL), W R SR A5 4 A
W E (), N NEEAWEREE (), ¢ AR RS
BT [E] (h)

HEZ RT3 . AER=[(N—No)xVI/(WxNx1)o =X
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H1, AER N AR i HEZ % [umol/(g'h)], N, Fl N,
73901 R TT I TG R K b Y 2 A (pmol/L),
SFIVE A BLLY, W RS VT AT 5 2 AR AR T (g)
N R SE R R (H), ¢ R SER R LA BT E] (h)
WP Wz ok 7R b AR 5 HE R R R R L
(O : )W AL O : N=[OCR/(16%1 000)[/AER.

1.4 BEEMBKEHNE

HEMIEKLTAE LR 105 cm, mEH
12.0 cm WYFRFEAR H R KR T o SEWGAE S5 G A
T E 30 min J5THES 4 ho DIRG9 35 504 14
XTHRZH , BR3P AT LI, 545
BT LK, FHBERS A AR (0.45 pm)fhig, Ffit
BB WU Y (total particulate matter, TPM) AR A
HL#) (particulate organic matter, POM)¥ & . 256 /K14
WA, B EEHE G 35 2 9 i s 0N, (A
G S AR I S0, SIS A5 S PR 1 L IREK I
115 TPM 1 POM. RN B Y H5 LUK TPM
F1 POM AE R I 2 F 47 o

TPM F1 POM Ry & Jridi: H 5, 1 450 CHyLh
BB IS AR AEJE AR (0.45 um)XBE 6 h, FRELFHE]
IR 1 (Wo)o SR, HZUEIE 43k g 1 LKA S,
FIHT 0.5 mol/L WY R BRI W 78 /1 5 B M LA 5 R g /K
Ry, 65 CRIMA LT 48 h JFFREMS 2] TS M
HEa (W), MEEFIK 450 CRI%E 6 h 5, FREMHIE
(W), BN TPM, POM LI RAEE R (FR) ., I8
KR (CRIHTE A TPM=W,-Wy; POM=W—-W,;
FR=V(Cy—C,)/Nt; CR=VIn(Co/C)/Nt, X, V Jysim
IKEF(L); N o SEE iR () Co fl C, 9528 T
BN RIS BB B2 (mg/L) 5 ¢ A SRR 2L ] (h) o

1.5 RNA RE5 kR

RNA H9$2HU 7722k ] FreeZol Reagent (Vazyme,
HRED A6, BB RNA SR 1% B A e i H
VKA 5284 . NanoDrop2000 (ThermoScientific, 2
I R0 0 B R B2 S 8 B AR Y RNA R i ViR B2 7
B3 1 000 ng/pL, fii ] HiScript® III 1st Strand cDNA
Synthesis kit with gDNA wiper (Vazyme, H[E) 5% 5%
4 ¢DNA, 17 F-20 CH .

16 EEEAMNERRIZE

IS5 58 YT VLA R G SR AL () K, 2023)%L
P AR MUK TE T H 70 (CarHsp70)  84E FIJE A F 1
(CarHyoul) Fl DNAJ # K i & H & % B 0L C2
(CarDNAJC2)#: K - Bt , ffi FH Primer 3.0 (http:/

www.primer3plus.com/cgi-bin/dev/primer3plus.cgi) %
TS EATIPNUE, B-actin T NS, 5l
YL 1, M 9O0E i PCR (RT-qPCR)#F 4T 2
Rk, R BAR R0 ul): 5185 TS
0.2 uL . #4% cDNA 1 puL.2xChamQ SYBR Color qPCR
Master Mix 5 pL., DEPC 7K 3.6 pL. R FJ¥: 95 C
FAE M 10 min, 95 CAEME 105, 60 CiRk 30s, fEH
40 K, B 6 NMEWES, HAMER 3 IREREL

&1 RT-gPCR LI HERESIH
Tab.1 Primers used in RT-qPCR experiments

ElE/ 2 Elk/ 2]l
Primer name Primer sequence (5'~3")
CarHsp70-F TCAAGGTGCACTGGACTCTC
CarHsp70-R GGGTTACGGGGGTCCATTTT
CarHyoul-F AGCCAAGGTCACTCGTGATG
CarHyoul-R TTTGGGCACTCTGGTTCCTC
CarDNAJC2-F GTAAAGAAGCGTGATCGCCG
CarDNAJC2-R CTTCTAGTGCCGTCATGGCT

B-actin-F CTGTGCTACGTTGCCCTGGACTT
p-actin-R TGGGCACCTGAATCGCTCGTT
1.7 HESH

fifi 11 SPSS 27.0 #AF#EATEE 7347, 5T
{H+HRUE 22 (Mean=SD)# /~ . fi [l GraphPad prism 8.0
WA TR R W, SRR 2R 7 22 531 (one-way
ANOVA) HLEAS R B8 2 (7] 1 25 574, P<0.05 M2 5%
B3 FERAIR R R RO A 27 R ()
<y 2024),

2 HRE5HW

21 HEFLTHIFFRER. HISRMEARLARME

VT M5 AEAS [ B B S R AR AR | HEE R DL I
ARSI 1 TR FiE R AR, JvT4t
WEFEECR | HEE R 2B, KL T
Ja TR, R 35 AR RIEME . AALLR
AL SFEE R | HER R LA S AA L, AR bR
FERIXT /N, SXFRRLHERBE 25 ML, EREEM R AE
REARCHRE SR AHEZCR 107 T i 55 5 U BE 4 v 3 > 4K
B, {HEREE 35 BP0 IFER TR, $hRE 25 B, T VT4t
WA R L S EREE 15 BRI 22 AN K, FE LI BV 1
5~45 N, L PIHSHT RS REFEAE . HHERS
R Z AR R 94 : OCR=—0.000 4x*+0.030 3x+
0.046 3 (R>=0.887 8), AER=-0.003 8x*+0.264 3x+1.188 5
(RP=0.9609) . %A & kb 5 &k Z [ % &
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Y= -0.001 3x>+0.082 5x+4.935 (R?=0.355 4).,
22 HEMILTHIFERZXRFMIEKENZ D

WA WG AE AN [R) 58 B T A HE B R A K R A8 1k
WE 2 Fis . SHEECR HEA R BEE AR LB HAR R,
VT AT W55 B R X R AL AR B 25 Wi, RRARE
Thim SR B PR B, R 5. 15, 35 1 45 |
H BB RN XT IBLHAY 63%. 91%. 77%H1 52%;

=038 7=
& &
3 0.7 6 =
E 06 4§
2 <
g 05 2
¥ g A4 K S
]Igﬁa 0.4 %5
®E 3 3wp
2 . 12 5
8 02 032 Oxygen consumption rate ®
) 0.1+ “c — HEEER 11 g
2 Ammoma excretlon rate g
5 0 1 1 1 0
0 5 10 15 20 25 30 35 40 45 50
¥ Salinity
9
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7
6
z 5
Cy4
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EhBF Salinity
Bl R0 R VA RE AR | HEER A A

Fig.1
and O/N ratio of the C. ariakensis after salinity stress

AR/ ING FREFR IR 26 53 W35 (P<0.05) . T 1AL,
Different lowercase letters indicate significant
differences (P<0.05). The same below.

1.6
— 1.4
e z
% 12¢F &
%_% 1.0 .l %
% 508 oy
g 06 %3
B g
g 04 =4
g s ke 3 4005 =
= 02 - BaER — mkFE 0.04 O
Ingestion rate Clearance rate 0
0 5 10 15 20 25 30 35 40 45 50

L Salinity
B2 3R haa JE AT T A B R g AR

Fig.2 Ingestion rate and clearance rate of the
C. ariakensis after salinity stress

The oxygen consumptlon rate, ammonia excretion rate,

T B AT B2 R 4t v LR /K 38, 4 v 0 B DU R (TR L
KT LR AR T e AR AR B ), EREE 5,15,
35 il 45 WHUE KRS B X R 1.06% . 1.17% .
59%F11 24% . 33k [ 3 A A B4 B R SRR Z ] ¢
Z 7 FR=-0.001 2x>+0.056 8x+0.540 4 (R>= 0.965 5),
KRG EZ M MK R R CR=-0.000 1x*+
0.003 3x+0.172 3 (R*=0.978 3),

23 ERELASHRBENBERIEZEZL

AFEFH RT-qPCR £ AR5Hr T CarHsp70.
CarHyoul F1 CarDANJC2 %5 3 A>3 R 1 3T 714 15 1) éﬂ
BU AR R B a0 J5 i R AR (B 3), DAEEZH N
XEREZH, 3 ANFEPITE L VT4 W5 AS R 2L 2L ) 43 A AN T
HH CarHsp70. CarHyoul Fl CarDANJC2 FRikHt i
m B R AN X T CarHsp70, PSEHLRZER
KRR, WO T A ZU(P<0.01), 4 AESh
B 435 7%, BIRE 9.22 f5MERN 7.67 £5. 5%
WL CarHyoul FER Rk w43 Bl & ANERRE 81 1.37 4%
F1 1.88 1f1(P<0.01); Ie4h, P52l CarDANJC2 %
K ik o RSN E N AR 4.17 7% .10.89 %
10.14 f%(P<0.01),

Z RN ER NG 8820 2% CarHsp70 . CarHyoul
F CarDANJC2 W FRIREALILE 4.3 DRI R A=
HA ML AR ka3, SabEh B i4 T o sl A 38 5 1 ke
3IARF RN RN BT, SXTRRAIM L, 2R A
AR 10 B, CarHsp70 LR IAEE3E F#R, 4
ST REZH Y 4.36 151 3.62 35, B4 fina F& A 20 M) |
P 713 A5F 5.92 f%; HEREERSINEEEAL 10 B,
CarHyoul FEHNMFIEESL LW, 2Rl X AR
3.58 A8 A1 2.97 £, TiAEER EERG N ELREAR 20 B, )4
JIRE] 4.68 £5F1 6.04 £, MAN, CarDANJC2 FEHTE
1R B AR AL B i) ek et B 0, ER R b R el
127 s B3 Adductor muscle
e SRS Mantle

JEE Labial palps
9 a == # Gill

FHXJF235 7 Relative expression

Hsp70

Hyoul
H: A Gene

3 3 A R FE T VA W5 AN ) 20 2 A AR X e 3k da
Fig.3 Relative expression levels of three
genes in different tissues of C. ariakensis

DANJC2
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4 i 4
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a
= 7h 5
-2 15
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o S3f M 45
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E 4 C c
& T c .
o 31 T a b
| T b
®2r T
= d d c
_E 1F T T T
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Bl 4 ERBEMRAJS 3 A8 DR eI 1A 5 68 2 2 A ) 7
Fig.4 The response of three genes in gill tissue
after salinity stress of C. ariakensis

I% 10 A1 20 B, 0 AJEXF BRZH Y 2.08 £75. 2.05 £i5.
2.72 {50 2.54 1%,
3 itig
3.1 Eh TSl X T 4 A TR AR i Y B2
Eh B T R TR VE AR S R G P Y IR AR

Z—, SR K i AN ZE P R K S R 5
Hope 2 o 25 R AR ), U R DL A0 A A R AR
G5l DU TR NBE R, a5 B e
LR, KPP H KA AP 52 (Ran et al, 2017) L4 S 7]
BT R A A N R AR A, DT A K A3 A AR
G AR R BN, R 5~35 W, i
VLA ) R AN HE 203 Bl R B2 1 TH = A B ok, R
BE 35 WPk EAE, (HAEERRE 45 BhA I T I%. X 5%
B X 5% 1L 5 (Sanguinolaria violacea) . #11F X\ JE I
(Strombus luhuanus) FHHE AOWT 5T 25 FARIT, 3 )
Fift e RAE AR 00 Hh BUAE R JEE 36 .32 F1 35, 48 36,

32.30 A HE 2R IR B K (IR 248, 2012, PRE A,
2022; EJFAE, 2003). TMARENHEAE(2012) % 7 ik B 4
WS o, ERBE 6~27 JERINFER R . HEE R
HERJG /N, RS 20 BFIA B . X Al 58K A AN [H]
DT 28 B Fo ol A 1% R 8 DA RO 36 B AR Ak 14 38 1 RE 1 AN
[F] o SRR LGS PP P A i A v AR Ak AL e 4 o 2801
W E A B bR . DS AR N R K AL & . BRI
AR B AR EL R I, 17 402 L ) sz Bk 3 0 7 e AR
AT AR HE B 5¢ &R (Person-Le et al, 2004) A Al ]
RPN, s E T ERARAS, HARTE 32 3K
FIPAEE R JI52 0, 3 ] e S ECH T IR R HE AR AL
TR SR KPR . 7EERRE D 18, HEEDy 23 °C
ST, B8 415 (Saccostrea cucullata) R AR
5.31(fRMEIE, 2017). AWFFE IR AR LI 5.93,

H5Z A 1A, AW AR, VLA fEER B 5~45
TR P A B B RS TR S BRI, 3 25 Bhak 3 g f
45 BFRERN AR, X T BB PR b R % DU i B
I3 BRET iz s AL IR Bk ) 25 A BACH ™ A 1 S,
HE T 5 e R AR (8 B AR AR, 2022) 0
(Sinonovacula constricta) . P 4 & W (Mactra
veneriformis) M1 LG (Meretrix meretrix) B 58 45 B AH
I, X3 AR TR EEREE 20, 30, 20 BRI
FNE(E (B RS, 2016; AN %, 2016a), XML H5F
(2016)HF5E A B, KA WEAEER L 25 I JEIK AGA F F K
[ S = A R R NI B S 5 A e =Y (V5 (8
AR R BL, ITAE IR K R AR 5~15 B BT,
MAEFLEE 15~45 B 52 TR X5 RN, AR
PR 1 DS 7 T 0 3k BE AR AL, AT s ny vl e AT
—E MR TE—E R R Y, DU IR I A g
b T R I b, (RS,
HOACHHE Zh 0 2552 24 ]

32 HETUMBEXERRZEHNHN

BE R A BRI Hsp70 FKIGHE A WAL, &
BBEEFMET, AWIRNE PR L EA2, (115
R AR B P 2 B 1 o 0T 8 -k B R AR AL AR 15 T
IR, X T R  BOER TR AR A T S A R
(Yokoyama, 2006; Spees, 2002), Hsp70 FJxiEid H
ATP BTG PR B R A BT &, 0GR w] LAgE T 2540
M (JDP) 4 DNAJ % W 51 0 34 (Qiu et al, 2006).
o7 FPEAR Kl B AR 43 F e 8 2 2E 87 & i 2 Ik iy 40
%, RN E A REMERRE, 158 Hsp70 1%
BYFEAR, Hsp40 (DNADZ S H i 2 A B R 75 #
B, BegiE J 2535 Hsp7o 454, REEA
JO IE B 4T B (1] #0055 45, 2022) o Hyoud 1E R —Ff P4 it )
S FHHE, BTN B RS EE, FEARAE . EREEA
e IR S5 BRI 38 T PR AP A R T 2R 40 B ) (RO
4, 2019) 0 AR AR AR K A AR 0 07 R0 R R
Pt e B EEAE o SR U R D 2R T AR
PN A ) E AR T, KRR AL ARE WU, A
W5t i RT-qPCR £ AR 7347 1 CarHsp70 . CarHyoul
1 CarDANJC2 3 AL T4 MG AS [R] 4L 2T (1 4345 1
AR A IS M FRIB AL . ARG R oK, 3 RN
TEAR WA AL, 68 SNERE . JBleh A RIS, H5E
WLrb By ik i i 3 i T HM A 2L A SRR W, Hsp70
FEHAE S RERHE D (Pinctada fucata martensii)Z1~2H
LRI, MR RS EEm (XIHESE, 2019).
Hyoul F DNAJC2 F:[HTET WM BREL(Gymnocypris
przewalskii) AN [FJH LR G KL, B IEHAEX Rk &
B (R, 2024), 3 N HEEHTE NSRRI 4 2 b K5
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EEZEN, BN FRABTT RS A8 R e Yibe
SR Ao PR B AR A i BB M A G . ER BRI A )
3AFEFEA L Rk W E LI, IR 2 IUAEM
B AR AR A 32 o 33X T RE SR T YA s Xk BE e 5 | B
175 AR AR — 3 PR B vy, DA TGS B A MOk B
Y57 £8 BE I B KB 473 . Rahman 45 (2022)WF 58 48 H
EERIAEE T, SEPNGEWGEE LU Hsp70 FRik/KF- i
Frahn, R 16, 22 A1 24 WRAJE, SRR LT
Hsp70 FEPNBIF IR 0355 T IRALERE 200 A
H 4, 2016b) . DANJC2 FRTER [RIBER(Macrobrachium
rosenbergii) AN [RIH I 344 3Rk | ¥ e 5 76 e o
M FRIN L W E N (LSS, 2017), 25 BRFR, X 3
ANFEPITEAN R D 2R B R A 2 AR B E T, 720
XF B i 38 B T B EL AT BRI AR, R AR A S R
T A PRI AR AL IS AL o AR LA DS AR
AR 55 1 7 B 7 A 2 iy AL ) B At T i A R 2
WA

2 % X W
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Physiological and Gene Expression Responses of
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Abstract Oysters are keystone species in marine ecosystems and essential for restoring ecological
function and maintaining biodiversity maintenance. However, global climate change and increasing
human activities have intensified environmental fluctuations in marine habitats, which greatly affect the
growth and physiological functions of oysters and other marine organisms. Organisms in these
environments have developed adaptive regulatory mechanisms. Crassostrea ariakensis is an economically
important bivalve that inhabits estuarine areas along the coast of China and crucial for delivering essential
ecological services. However, a lack of research exists on the physiological responses of C. ariakensis to
frequent and substantial salinity variations in these estuaries.

In this study, we investigated the physiological responses and key gene alterations in C. ariakensis
under salinity stress by analyzing changes in respiration, ammonia excretion, ingestion, and clearance
rates under various salinity conditions. The findings provide valuable data and insights for a
comprehensive understanding of the physiological and metabolic responses of oysters to salinity stress.
This study had different salinity gradients (5, 15, 25, 35, and 45), whereas a salinity of 25 served as the
control group. Seawater, freshwater, and seawater crystals were used to establish environments with
different salinities, and oyster individuals were randomly assigned to different salinity groups, with three
individuals per group. Following 4 h of salinity stress treatment, the gills, adductor muscle, mantle tissue,
and labial palps of the oysters were individually removed and promptly frozen in liquid nitrogen at —80 ‘C
for subsequent analysis. The respiration, ammonia excretion, ingestion, and clearance rates of the oysters
were measured using the static water method. Based on the B-actin gene as a reference, the expressions of
the CarHsp70, CarHyoul, and CarDANJC2 genes were detected using RT-qPCR. The reaction system
(10 pL) comprised the following: 0.2 pL each of upstream and downstream primers, 1 pL of template
cDNA, 5 pL of 2x ChamQ SYBR Color qPCR Master Mix, and 3.6 pL of diethyl pyrocarbonate water.
The reaction conditions were as follows: pre-denaturation at 95 ‘C for 10 min, denaturation at 95 C for
10 s, and annealing at 60 ‘C for 30 s, for 40 cycles. Each group included six biological replicates, with
each biological replicate conducted in triplicate. The results demonstrated that within a salinity range of
5-45, the respiration and ammonia excretion rates of C. ariakensis initially increased and subsequently
decreased, with peak values observed at a salinity of 35. Similarly, the ingestion and clearance rates of
C. ariakensis exhibited an initial increase, followed by a decrease within the same salinity range, with the
maximum clearance rate observed at a salinity of 15 and the minimum value observed at a salinity of 45.
In addition, the research revealed substantial effects of salinity stress on gene expression, particularly for
CarHsp70. The RT-qPCR results showed that the three genes (CarHsp70, CarHyoul, and CarDANJC?2)
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were expressed in the gills, mantle tissue, adductor muscle, and lip tissue of C. ariakensis, with the
highest expression level observed in the adductor muscle. Changes in salinity significantly affected the
expression of the three genes in the HSP family of C. ariakensis. Following salinity stress, the expression
levels of the three genes in gill tissues exhibited an upward trend. Upon a 10-unit rise in salinity, the
expression levels of CarHsp70, CarHyoul, and CarDANJC2 were upregulated by 4.36-, 3.58-, and
2.08-fold, respectively, compared to the control group. Conversely, a 10-unit drop in salinity resulted in
adjustments to 3.62-, 2.97-, and 2.05-fold, respectively. Upon a 20-unit rise in salinity, the expression
levels of the three genes were 7.13-, 4.68-, and 2.72- higher than those of the control group, respectively.
Conversely, with a 20-unit drop in salinity, the expression levels were 5.92-, 6.04-, and 2.54- higher than
those of the control group, respectively.

This study elucidates the physiological and molecular responses of C. ariakensis to different salinity
conditions, including respiration, ammonia excretion, ingestion, and clearance rates, and the expression
changes of HSP family genes in response to salinity stress. Within a defined salinity range, the respiratory
metabolic activities of shellfish progressively increased with rising salinity; however, beyond a specific
threshold, these activities were inhibited. The three genes (CarHsp70, CarHyoul, and CarDANJC?2) are
essential for physiological functions in different shellfish tissues and may exhibit synergistic effects in
response to environmental stress. Their expression patterns provide insights into the mechanisms
underlying the adaptation of organisms to environmental changes. This research enhances our scientific
understanding of the adaptability of C. ariakensis to salinity variations and offers substantial guidance for
the sustainable development of the oyster farming industry and genetic improvement. Additionally, it
provides reference material for further investigations into the adaptability of oysters to salinity changes.
Key words Crassostrea ariakensis; Salinity; Physiological changes; Gene expression



