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BE: Bk 13 (solute carrier 13, SLC13)J/& SLC i EHBE G EER R, Mg EREH, BN
SIS B B T R R G PR AR rh A b R AR AR . S VL4 Wi (Crassostrea ariakensis) 3 FIG AR R 7K 43
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FRIE I AE R AR b8 A48k, ARG IE FAE YR B 220X CarSLCI3 HEATSERE, FEhr T HILHZ5H . Jefn
WENL . RGEIACFITE 2P S Fh an J5 SR S0 i R R IE . ADFRE LS 11 A CarSLCI3 JEH, G036 1 4>
CarSLCI341 WHRIE 5L, 6 A~ CarSLCI13A42 W R G M I H 4 4 CarSLCI3A5 WHIEM G, Hb 7 AFEM A E AR
PRALPE R RS E, ARE REE/INT 40; 0 40M0E 07 W B, T4 CarSLC13 34952 4 3 40 M A sl P ;- e €6 A
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5% HBELA BB R h A e s 2R 1 B A5 A SR (PF00939), %50 595 38 IR IR T ThBEAR G, REEN 40 AN TIK
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MPAERZHGE . BN, B4 W5 (Crassostrea
corteziensis)TEN IR BEFRFH AT, HAAH B
TIFE S i 23 BB 5 £ 5 0 7 s i Ak G ER B Mol
18 2 5 200 183 (Paphia laterisulca) i L4 ™
BEIR, b Rz 40 2 s Ak FSR BE Y, Eh EE T
J7 BE AR KR (Babylonia areolate) W) 1H A4 il 1% 1 2
B B [ 56 T 5 R AR Y, 7 ik 4 W (Crassostrea
hongkongensis)fB2H 21 Na'-K"-ATP g6 1 ALEL
PURALAE 11 (T-AOC) 22 Bl £h BE i FH 5 1 FHa#4%;
S s, W (Corbicula fluminea) W % £ R
TF%, Na™-K'-ATP [iff . Ca*"-ATP [ Fll Mg> -ATP fifi
TR SE RS T A B AL mT LG 1o 1
F- SR R 1 e 5 Ty SROR S I R B e 1O
Henry 2502V 30 )W (Rangia  cuneata)fR i ES
SRR e 5 Wit AR B B AT B AR, BRI S g i I
AN IR R R sl ke Na R CL, H S ER
AL S B VR IR, R EHAE A B REE T8
B R R R HG R 8 R sh W,
AR BE R A AR AR, AT i 2 AL S R B S
JEMOL py T B A S YT A 3 AR MBI, R
T2 B AR R A, RSV AT R i R T
MU A R 5 L

AR 13 (solute carrier 13, SLC13)F k&
SLC MG — G, PR EN-Bi iR £k R iR £k
P[] % iz 75 11 (sodium-sulfate/carboxylate cotrans-
porters), A BpREIHZE Na™'l, SLCI3 FRAEHHL
S 345 SLC1341. SLCI1342. SLCI343 .
SLC1344 1 SLCI13453X 5 MWK, Horf SLC1341
T SLC1344 (9 FZAEHIRA R AR T, X4YERy
BB R MR R S Hog s LU, SLei342 .
SLCI1343 M SLC1345 FES S5FrERIGFCT
Az, B RE R s L2 sLeas3
Al gt BAT 8~13 D5 IR e iz T 1, 7Em 3L
girh Z e/ NE . BIE . IR RR &R 4
eI HL, SLCI3 FAEANKRBIIR . K&
HERRE L RS D I i B P,
{EHAR S b Wu 22 58 & B, AT
KA W5 (Crassostrea gigas) . 7 #EFE 05 F1S5E I 41 15
(Crassostrea virginica)g‘-'? 1370128, SLCI3 HRFE
AR LA Wb AR T WY 5K, TRETEER S

T R R PR AR

A 5E R FH A W05 B 07 VR A6 3T VL5 4 0
A e SLCI3 FEHE RN 11 AR, 43Hr
TR LS . FEPLA . PO e MRS
PRI, JEAIFH SR 2 i PCR (QRT-PCR)H;
RAFGE T A B 5% 2 PR vk e R e )5 i ik
A, DUAHTR AIRR SLCI3 K ZRIETEI L
WS 7 R T AR R VR RS S R

1 #M#EFE

1.1 CarSLCI3 BEE &N RHEEFE BFFHED T
YE3E CarSLCI3 HEH GRG0 30 VT4 W
K ZH(CNA0022698) > Filigtitt(Scapharca broughtonii)
HE £ (CNA0022698) 15 35 ok I8 T [ 52 5 [ 1%
(https://db.cngb.org), P4 EJ fE £1 ¥ (Acanthopleura
granulata) 3& [F 20 8045 >k V8 T Dryad %% 4 72
(https://datadryad.org/stash/dataset/doi:10.5061/dry
ad.wstqjq2k9). [A] i 7E NCBI %4 12 i F % K 45
(GCA_902806645.1) ., FHs4tLi(GCA_015776775.1)
F1H [E B (Octopus sinensis) (GCF_006345805.1)
R EERIT S o DA W5 F s 5 SLC13
W& R Iy 5 = %, Kl A TBtools #X {4
(v1.0987663) A, BLASTP ¥ 73T VT4 W
SR AT R X, AT e CarSLCI3
FERFWE ARG . F)H ExPASy (https:// web.expasy.
org/protparam/)7EZE TN CarSLC13 B 5 1575
AL ANERE RBOE KM 25, A Euk-

mPLoc 2.0 (http://www.csbio.sjtu.edu.cn/bioinf/euk-
multi-2/#)F1 CELLO v.2.5 (http://c ello.life. nctu.edu.

tw)TEZE X CarSLC13 Bt #E4T W4 i v, 32
TBtools AR AT Y4 (A E (i AT ALALAL B
1.2 CarSLCI3 ERRIRH REEEH R
FH L BIE

T CarSLCI3 GG CDS J¥51, 435l
1E M3 GSDS (http://gsds.gao-lab.org/) > 7E £k 2 i
HH 25475 2 K], SMART (http:/smart.embl.de/)*”!
1 MEME (https://meme-suite.org/meme/doc/meme.
htmD) T CarSLC13 SiH s AR <7267 . AR A
M BLAST £52R, JRHUR A A A | v B |
SEERFNPYEN A7 % 5 DFR 43 /> SLC13 ZIERRT
F), i ClustalX 2% (https://www.ebi.ac.uk/Tools/
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msa/clustalw2) i1 ZF 5 exf, FIH MEGAL1 K
1P B R KRR (ML) 3 R e
1.3 HEMEXE

LU TG T 2022 4E 1 AR HILARE T
FIHEIX, 5K N (56.85+1.94) mm, kA Se
BT, JEVLAREELE KR 20 °C L EREE 25 BYiEOK
FAESR S d, W REK 1R, R
EKE(Chlorella vulgaris) 1 YK o £8 MR E I, K41 05
RSB\ R K S BC B 1R 40 KR TR kAT,
HAhF=56 551 SR FRmI AR R, IF53 M AEME 0 h.
6 h 1 12 h 3 A ) BUH 5 8 2H 2O G TE A
PR R, FERE-80 CLAFH T RNA 21,
1.4 CarSLCI3 EREME THIRIE D

K] Trizol ¥4 H RNA, F i 43 0O B
i (NanoPhotometer™, i [£] ) 1 £t i M 5E 5 FEL YK
Kl RNA (2 s, 14 HiSeript III RT
SurperMix for qPCR (Vazyme, "H1[E)& il cDNA,
FIH Primer 6 #1151 91(5R 1), LA B-actin £ KA A

®1 IHEHAEE PCRIZHHERNSIY
Tab.1 Primers used in RT-qPCR experiments

5|Y A FK primer name  JF51(5'-3") sequence (5'-3")

CarSLC1341a CCAGTCGCTTTCCTTGCTCCAC
CATCAGTGCAGTGACGGGAATAGG
CarSLC1342a AAGGTTGGTTGCAGTCTCCGTATTC
GGCATCAGTATGGTGGCAGTAGC
CarSLC1342b TCCCTATGGCTTGCCGATCAAATG
AGCGTGGAAATGGCGGTGTTAC
CarSLC1342¢ AGCCTTGCCTATACCAGTGACCTC
CGTAACTGCTGCTGACCTCCTTG
CarSLC1342d GGTGGCGGTGGAAGAAGTCAATC
TCAGTCCCAGCATCAGAAGGTTAGG
CarSLC13A42e AGGCACGGAATCGGCTAGGAAG
AACAGCACCAGTACCTCCACCTC
CarSLC1342f GATTCCACGCCTTCTATATTAG
TCCGACAGACCAGATACC
CarSLC13A45a GACCAACGATCTGCTCCGCTTAC
GATTGACTTCTTCCACCGCCACAG
CarSLC1345b CCGAGATGGCTGATGCTTGGAATC
CATTGCTGTGGTTGCGGTGTTG
CarSLCI1345¢ AGCCTTGCCTATACCAGTGACCTC
CGTAACTGCTGCTGACCTCCTTG
CarSLC1345d TGTGTGATAGCCGCTTCCTTTGC
AACCAGCCAACGCCATATCCTTC
f-actin CTGTGCTACGTTGCCCTGGACTT

TGGGCACCTGAATCGCTCGTT

Z 11T qQRT-PCR K&l CarSLC13 1 52 7E 24k B
AR S Y # A . qRT-PCR [ WA £ (20 uL)fy,
i EF#5I®% 04 pL. #H cDNA 2 uL
(500 ng/uL). 2xChamQ SYBR Color qPCR Master
Mix 10 uL fil DEPC 7K 7.2 uL. KW F2JF K 95 C
AR ME 10 min 5, PL 95 CAEtE 10s, 60 CiE k
30 s fE¥S 40 ¥K; KEfRAIZE: 95 'C 15 s, 60 C
605,95 C 15s. RIVZEHR G, FIH 2722 gitss
FENAEXT ik, i SPSS (v26) i T8 &y
2341, GraphPad Prism (v8.0.2)HI/E RN A4
EK., BHAINTEYWELEMI MHEARESR.,

2 HBRESH

2.1 CarSLCI3 BERETEMERBFMHES

T VT W e PR 2 v e 3 it 11 A4S SLCT3 3
FEWR G, 45 14 SLCI1341,6 4> SLCI342 Fl 4
A SLCI345, £ FKIGH A BEHF AT . EEATF
KEE MR S (E B R 2 B, SLCI3 KGN
By B H TS 2 107~857, 3 T K/ ML
11.80~94.80 kD, i SLC13A2f K, & 857 aa;
CarSLC13Ala 55, & 107 aa,CarSLC13A2 ¥ i
) & FE R K 4R KT CarSLCI13AS; 5
SR YL 4.87~9.13, Hirt CarSLCI3A5b 45 H
M/, CarSLC13A2f S5 e K. AT
ZRUNT 40 (94345 CarSLC13A5¢, CarSIc13A2a,
CarSLC13A2b., CarSLC13A2c. CarSLC13A2¢ Fil
SLC13A2f, HAhKTF 40, & A BRI %
B, BR CarSLC13AS5d HATFEK AL, HALRL 5134
TEFE A R AR BE B /K M o S0 40 i e 7 &5 2R o,
CarSLCI13 £ I — A7 T 200 b 15 ok 200 e 4 J o
H v CarSLC13Ala fi F N B W = 9 i o,
CarSLCI13A2b 434 TAIMI N 7 B e 2, 4540
JHLREE . PN J5 I B L 48 L J5i R A B e CarSLC13A5d
S3 A T ARRRIEE . P ST D R A R
22 FBEMEEMSH

SLC13 3 W5 A Bl 5 A 30 VT4 5 e 4
e EWmE 1, s aiks e R
2n=20, SLCI3 FKIFER 11 NI EMAE 6 5L
1K, P 5.7, 9 110 S48k E3A SLCI3
HM, CarSLCI345b @AITES 1 S aik I,
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Tab. 2 Protein composition and physicochemical properties of the SLC13 gene family in Crassostrea ariakensis

gene ID gene name length weight pl index of hydropathicity localization
Ori.tig00015477.4 CarSLCI3A41a 107 11.80 7.73 57.82 0.949 Er'. IM°
Ori.tig00010468.18 CarSLCI3A45a 599 64.92 8.55 42.00 0.475 Cm™®
Ori.tig01225487.332  CarSLCI3A45b 586 64.49 4.87 40.59 0.449 Cm®, IM°
Ori.tig00000980.181  CarSLCI1345¢ 630 68.54 6.62 32.62 0.490 Cm®, IM°
Ori.tig00000007.321  CarSLC13A45d 779 86.03 8.29 42.71 —-0.096 Cm*, Er*, IM®
Ori.tig00015477.5 CarSLCI3A42a 457 49.55 6.95 38.68 0.401 Cm*, IM"
Ori.tig01225487.359  CarSLC13A42b 784 86.52 6.58 34.74 0.466 Cm*, Cyto", Er*, IM"
Ori.tig00000980.180  CarSLCI3A42¢ 629 68.59 6.62 30.06 0.497 Cm®, IM"
Ori.tig00000980.182  CarSLCI13A42d 654 70.28 8.57 40.17 0.494 Cm®, IM
Ori.tig00000134.31 CarSLC1342e 546 59.45 5.94 37.17 0.603 Cm®, IM"
Ori.tig00057033.100  CarSLC13A42f 857 94.80 9.13 37.51 0.379 Cm®, IMP

TE: AR (Cm); POJFI(Er); NIE(IM); 411 J% (Cyto). a i Euk-mPLoc 2.0 45 5H; b iy CELLO v.2.5 Fiili44 5.
Note: cell membrane (Cm); endoplasmic reticulum (Er); innerMembrane (IM); cytoplasm (Cyto). a denotes the result predicted by

Euk-mPLoc 2.0; b denotes the result predicted by CELLO v.2.5.
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Fig. 1

Chromosome location diagram of CarSLC13 gene family

The genes marked in the red box may have undergone tandem duplication, and the left is the relative length of the chromosomes.

CarSLC13A42a F1 CarSLC13A1a 5E i 1Ess 2 Yefafhk
I; CarSLCI342¢. CarSLCI13A5¢ 1 CarSLC1342d
SENIAESS 3 S Yk b CarSLCI3A2f FENIAESS 4
SYAAK |y CarSLCI345d F CarSLC13A45¢ 5E A7
e 6 SYLttik |y CarSLC1342b Fl CarSLCI13A45a
FENAESS 8 Sk b, Hrp eSS 3 S alk I
) SLC13 JER AT Re & B T B W, 4 52
CarSLC13A42¢ M1 CarSLCI3A42d.,

2.3 EBERFEZEWFES

& 2a FI/RISE: CarSLCI3 FRHE 11 85 i3
R R B . AFSEEEG R E SR EA T
AN, H CarSLCI1342b Het, CarSLCI3A45¢ #x
Fao Jish, IWEIH AT LUE A W) 56 B 2z ] 9
T RIEMBEFAEES, CarSLCI345¢ WNE T
B /b, CarSLCI3A2f W& THRRZ .

CarSLCI3 ZFIGHE RSP AT /iR B, P
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WA IEA 10 4> motif (& 2b), RIERFHKJEAE
29~50 aa Z[A](FK 3). 11 DGR i 27 45 i
AR, H i CarSLC13Ala H A motif 4, ifi
CarSLCI3A2f A 10 4 motif, H4b, ZEF M
A motif 1. motif 2. motif 4 1 motif 7, Hr
motif 1 Fl motif 2 Bl EH % .

TRAFES IR 2B, P47y SLC13 SR A

A5 Na' £ sh#5 @ M 5 a8 -Bi R 5h 3L 2 | A 5
i X (sodium: sulfate symporter transmembrane
region, Na sulph symp) 25 ¥ Ik ( K 2¢); Bk
CarSLC13Ala, HAlhp 53 b A 7EAT I IR i is SR 1
(citrate transporter, CitMHS) #% # 1 ; U A
CarSLC13A2b H. A % &% i & B (short chain
dehydrogenase, adh_short){f~F 44 #44 ,

a CarSLC1345a — kA b CarsLC1345a mpmngn. T Motifd
Z:ifs;iﬁc A CurSLC1342a WOmMWL ﬁgggo
CarSlc1345d *\W CarSLC1342e M 10N | Motif 8
CarSlc1341a A CarSLCI345c WLUNNL.  mem MOHES
CarSic1342¢ WAMMMI Legend: — Mot

@cps « Intron

CarSLC1342e |NAMNAMI
CarSLC1342d \ MMM
CarSLCI342a f\MfI—ouo MY

CurSLC1342f MLTRRRNL
CurSLC1345b W A0
CarSLCI342b M L IR0
CarSLCI342e M0 A
CarSLC1345d e

CarSic1342b Wb+ A Af—
CarSic1342f  \NMA~A M
5!

I I N I I R
ST RS T TR casicizdia 1
5 ¥
¢ CwSLCI345q -mm ) . RESISINASAN
CarSLCI345¢ -mmmmm- >
CurSlcl3A5d il mmm Pfam: Na_ sulph _symp
CurSLCI1342d § || | B Pfam: CitMHS
CarSlc1342b - | o mmm Pfam: PALP
CarSlc13A2c - mmm low_complexity region
CarSLC1342¢ - [ | . mmm Pfam: adh_short
CurSlc1345b - el mmm Pfam: adh_short C2
CarSlcl341a - L  — internal _repeat_ 1
CarSLCI342a [ 1 o
CarSlc1342f —il | I 3
5’I 1 1 1 1 ]
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Kl 2  CarSLCI3 FEPH FRIE A HOR B IE
Fig. 2 Schematic diagram of the domains of the CarSLCI3 gene family
R3 CarSLCI3 ERFHREHOEFEL
Tab.3 CarSLCI13 gene family protein motif information
£ 50 HHFFI HHREH FE A4
motif protein sequence number of amino acids ~ number of genes
Motif 1 GSHPLYLMIPAAVACSFAFMLPVATPPNAIVFSTGYJKIPDMAVAGLVMN 50 10
Motif 2 IKKMSKGFALCVAYAANIGGIATLTGTPPNLILKGQADKLF 41 10
Motif 3 MLGLMLPTWFLSMWISNTAATAMMIPIITAVTSQMKELEPN 41 9
Motif 4 RCAYVLIVMAILWLTEALPIPVTALLPIELLPMLGVLPGKEVSSSYVNDT 50 9
Motif 5 DKPKYPPILDWKTTVEKIPWGVILLLGGGFALAKATSASGLSKWVGCSLE 50 9
Motif 6 KEYKKLGRITFGEVVVMLLFIVLALLWIFRDPPGFGGWGDIFKEDYKGDY 50 9
Motif 7 DSFEPWVMNLVLSLIVAAATEVTSNTATATLLMPILAELAI 41 9
Motif 8 PGADSGITFASWMGFALPJSIIILILSWIWLQIFFLRFKCY 41 9
Motif 9 GGLIVAVAVEEWNLHKRIALGILSLVGSQ 29 8
Motif 10 QKDGVRNNRFDDVEDSVSNADADVAMTNCNADMEHEAEPKDEKEKKRREE 50 3
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2.4 CarSLCI3 ERE K&K RN 5
FKEERWME 3 FroR, LA KAt
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Iﬁléﬂﬁ%ﬁ%%ﬁiﬁf‘a%%’é, SR -5 A %
25, UL SLCI3 ARV Z5 35 HA 55 = A O <F

ﬁozﬂcmma3%ﬁ%%mm5ﬁ%%\é
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S5 2 HAR—E

0.05

0.02

0.09

0.12

0.19

0.35

0.21
SbrSLC13A5¢

A SLCI13A2

— AgiSLCI3A2b
Moy, AESLCI3A2a
AgrSLC13A2d

o AgrSLCI3ASC
AgiSLCI3ASb

AgrSLC13A5a

AgrSLC13A3a

AgrSLC13

0.52

0.28

0.16 ¥ ChoSLC13A5¢
0.09

ChoSLC13A5e

0.06 o

0.30

0.21

0.29

o CgiSLC13A5d
l%‘ocirsw 13A5a
SbrSLC13A5a
% OsiSLC 13A5a
OsiSLC13A5b
008 | &‘I CarSLC13A5b

o1 ChoSLC13A5b
0.21 ———  CgiSLC13A5b

0.12
0.15 4!0_7
0.13 ~ CarSLCI13A5¢

ChoSLC13A5a
= CgiSLC13A5e

.03

SLCI13A5

SbrSLC13A5d

028 011 CarSLC13A5d
Looy CgiSLC13A5a

0.52

0.26

0.01

0.06 0.35
0.49

CarSLC13Ala

SbrSLC 13A5b
0. 02 SbrSLC13A2a
0.36 0.07

CarSLC 13A2d
CarSLC13A2b

936 CgiSLC13A5¢

SbrSLC13A2b

SLCI13A2

| SLC13Al
0.57

0.50

I_o‘oz
0.02 CgiSLC13A2f 6
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0.19
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Car: TVLARNG; Cgi: K 4EW5; Cho: A dkdtus; Sbr: Hbul; Osi: P [E ELWY; Agr: PGENEE 1%,
Fig. 3 Phylogenetic tree of SLC13 gene family members among six species
Car: Crassostrea ariakensis; Cgi: Crassostrea gigas; CH: Crassostrea hongkongensis; Sbr:
Scapharca broughtonii; Osi: Octopus sinensis; Agr: Acanthopleura granulate.
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50 h AL, CarSLCI3 HER FR G 1) 22 5%
RAE 2P R 30 6 h F1 12 h 38 K& A 78
b, WKl 4 ff7s, CarSLCI345 5 CarSLCI3A2 .
FNE IR 03 3 PR (1) 335 AR fb B AL, e R R Bl
R T E AR S B CarSLCI3A41a
CarSLC1345b 41, P A FKIGEHTE 6 h B RAH
315 . CarSLC13A1a . CarSLC13A5b F1 CarSLCI13A45d

LA R R RINAEF G, Hd CarSLCI341a
(1 FR35 AR AL a3 Ry Je R IR T, 6 h il 12 h AH
X 0 h ik i 22 A 8 35 (P<0.01), 6 h #XT &3k
i H 5 12 h 25 1.3 (P<0.05); CarSLCI1345b
1) 15 720 A e S B s ) R 38 i S5, 12 h A
ek, & 0h A 1.5 4%, 1 6h A1 12 h AHX}
F 0 h FREE 5 R (P<0.01); CarSLC1345d
XFFRIX AR T EEREAR, 6 h A1 12 h

n=3; x+SD n=3; x+SD n=3; x+SD n=3; x+SD
*
15 20 — 5 - e 20 - e
k¥ 3k *k
S B L ok KB 4 P ] 15
KEs Kegls Kes Keg ™
Rgx 10 B2 Bes || "33
€E3 g Egxn 3 Egx
3 @) [ — N1 O 1.0 - o —
= N 1.0 N N
X %29 < 83 < o < 5
a a Qa
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Genome-wide identification of the SLCI3 gene family in Crassostrea
arakensis and its expression characteristics in gill under acute salt stress
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Abstract: The solute carrier 13 (SLCI3) gene family is one of the members of super transporter families that
commonly exist in eukaryotes and prokaryotes, and encodes transmembrane proteins with similar structures for
transferring anions and citric acid cycle intermediates. Previous studies have shown that the SLC/3 family
significantly expanded in Crassostrea arakensis, suggesting that it might be closely related to salinity adaptation
and osmotic pressure regulation. In this study, we identified the members of the CarSLCI3 gene family and
analyzed their gene structure, chromosome location, and phylogenetic relationship. In addition, qRT-PCR was
used to detect the CarSLC13 mRNA expression at 6 h and 12 h after being exposed to acute salt stress of 40. A
total of 11 CarSLC13 genes were identified, including one CarSLC13A41 member, six CarSLCI1342 members, and
four CarSLCI345 members. The physicochemical properties of these members, including molecular weight,
theoretical pl, instability index, and hydropathicity, were also predicted. All CarSLCI3 proteins were predicted to
be localized to the cell membrane or inner membrane. The results of chromosome mapping showed that 11 SLC13
genes were located on six chromosomes, and some genes on chromosome 3 had tandem duplication. In addition,
we speculated that this was related to the function of osmotic pressure regulation because all members of the
CarSLC13 gene family had the same Na sulph Symp (PF00939) domain. The CarSLCI3A42 and CarSLCI3A45
subfamily genes in the gill tissues of C. arakensis generally increased first and then decreased after acute salt
stress, and the expression level was the highest after 6 h of salt stress, while the relative expression of
CarSLC13A1 subfamily genes decreased with time. This study clarified the characteristics, phylogeny, and
response to high salt stress of the CarSLCI13 gene family, enriching the research data of the SLC13 gene family in
bivalves and providing a reference for further exploration of the role of the CarSLCI3 gene family in osmotic
pressure regulation.

Key words: Crassostrea arakensis; SLC13 gene family; high salt stress; expression pattern
Corresponding author: WU Biao. E-mail: wubiao@ysfri.ac.cn



