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WAE AR EZEAMCERER R RN ERFMN

BEF B OB KEE E =
(P8 R AR B, KI5 030006)

FEE: CRUBHER 2 — R IR S I B, e R Rg b E B 52 k. Horp, &0t
CHRUBEHE R RMICa” X HEIHAT RG] . Ca” A NN S (51, 2525 B k. MRS S
2 A RS 2R, THRANM N 5 Ca® M 1 A . BIF AT B 7E AR AR I 36 6 VT B 1R B (Sinopotamon
henanense) ShLec21F1ShLec23 P CRY BEAE = s B IR . FIHRACEJT %, 7ok T ShLec21M1ShLec23,
AT T KRG AL T, RS2 98 % 2 BPCRI T IE, WH9E T ShLec2 1 MShLec23 AL R A AR S
g 7K S (Aeromonas hydrophila)liyiel & 19 B AN L bk B2 ShLec2 1 MIShLec23 R ik 45 R WoR:
ShLec21 cDNA%:H:863 bp, il 152 R FEMR IR HE; ShLec23 cDNAA K681 bp, 4164/ % 3 R Tk 5

ShLec2 1 F1ShLec23 5y B RSN T EMESI I PN 43S o ShLec2 1 FIShLec237E MM EL . 5. BFHEAR. i,

VLR OF SRR S h Rk )2, (H =B I R B AR R R Rk . FEIE A AE T, AR s i T g A if ipk
L ShLec2 1 FIShLec23 3215 & G i 3 520l 75 HBR g /K <P B R L J5, T PRI T ShLec2 | MIShLec23 3R ik &
39835 (P<0.05) 5% 5.3 (P<0.01) N i, MLtk ShLec23 ik & R (P<0.05) T i AL &R il J5 i K< 5
Jio T S e R, ShLec2 1 FlIShLec23 3% 32 B E AT J AR AU I bk B2 v 42 25 (P<0.05) B M 1.2 (P<0.01) il . WIF 7045
R, ] IR BEShLec2 | FIShLec237F M B 7K A<, L i 1 B e i R v Rk, 76— e R L BB e 4R i ie

B L.

KRR MR R, CRUBHERR, RNE; M MK

hESAS: S917.4 SCRKFRIRAD: A

R (Lectins) JLPARAE T A3 1A
M SR A NE" . SRR S ACH,
FRS, IR, LA, MY, PR RS 134K,
Horh, CRUEEEE 2 (C-type lectin, CTL)J& —28H K1
AEE, 25 H AR PSR I 25 74 38 Carbo-
hyrate recognition domain, CRD), ##x NCHLEEEE R
T 45 7435 (C-type lectin domain, CTLD), AJ 4554 3
e RYRMFER T, EEAKIE. 4RES
S AR AR AR S A Y R R R
EEEAY Y. KEFFRIEY, IFEKCTLAA -
R Mg amE . ManpasE. BusmE
B JR 2R 45 e U s S e s Th e, B, CTLE
TE JLNIE ST (Litopenaeus vannamei)™ . %[BT

ks B HA: 2018-01-27; 1&3T HHA: 2018-10-18

XEHS: 1000-3207(2019)02-0348-08

(Macrobrachium rosenbergii) "« T HELRILIE(Erio-
cheir sinensis)!'" ' =P T B (Portunus trituber-
culatus)" 552 FhiF 8 b R T SE R . CTLX 0 B %
FLRAY a8 25 7= A2 N2 S, i Jlig 22 B e e
A AR R B R T SR EsLec DI 335 1K
i B RE % 1 IR P A 482 R Es CTL D ep- 245 AT g g o
(12!, B LK (Vibrio parahemolyticus) il 5
SHE B (Seylla paramamosain) Sp-lectin31Efiik
FERNFRG B b 1 R 3k UL e Sp-lectind £ 1 R IR 1)
#ix™,

WA ZHEETHRE NG EDR".
T TR I, B AT DA 2 40 A A A SO AR KR
FIE M, HEEGIRDNA. EAREEM KD 11
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EAEG, BRI T EuE Y A2
WM FE 2 0, SR E et F S s e s R
W RSP g 2 P R E . R
1215 (Sinopotamon honanense){{ A5 AERE 7 M F % &
a5, W E &R UK, 2R E S EME R
P Ao B AR o B FUUE S, B8 AR 8 X VR R AR
B I% R G0 A R, 50 4R W 38 B % B AR TRT R
HER 5 I 6k B P S B, B AR AL B . TR YE
WEER I Bk 1ol R I 45 B0 128 AH S BV 0 B AN [A)
FRPE (5 ma > SR BE 8 b R R AR VR R i A
8 1 Sheoll3 75 T SV 7K B B et A e g s ™,
Ca” RN NI (50, 52 M5 B L%,
i P JRI 3 Ca” 5 S (T BN 245 43 47 S0 76 485 5 A gt e
T BT Re AR PR R A . B8 T 3 B A A
TSR, TN S5Ca™ M mfE Bk, 1
SR 5 Ca® 51 B IR T I BB CTIL ) 7 2 4 e 2
XU, H R A WAH O R 5 40
A FUAE HT IR I R AR B A S 2HL W T &

o % 52 (RShLec21 5 ShLec23 5y 7 51 3, 5%
RACEJ5 50l 7 2MICTLI\IcDNA 4 K5 5% FH SEif
KOGEEPCRITIE, WAL 1 2 CTLH)H ARk

®1 399BRBREFT

Tab. 1 Primers used in this study

7 519751 iz

Primer Primer sequence (5'—3") Usage

ShLec21-F1  GCTAAAGTGACTGGCGACCT ﬁgﬁ TR

ShLec21-R1 TCTCCTCACTTCCTCCCTCG }jﬁcﬁgﬂfﬁﬁi
,‘T‘—»E‘ 1# N 2 =N

ShLec23-F1 GCTGACGTGCTTGAGTACCT }j’éli— FHER
,‘T‘—»E‘ ‘# N =N

ShLec23-R1 GCACGTTGTCACATCCATCG ffcg LR

ShLec21- TTCTCCTCACTTCCTCCCTCG S'RACE-PCR

Souter GG

ShLecZ 1- AGAAGCATTTGTCCGTCAGC S'RACE-PCR

Sinner CCA

ShlLec21- ATGAAGTGGGCCGCGACTCT 3'RACE-PCR

3outer TAC

ShLecZ 1- TGGGCTGACGGACAAATGCT 3'RACE-PCR

3inner TCT

ShLec23- CACAACCACGCCCCTTCATG S'RACE-PCR

Souter ATT

ShLecZ?)- CATGATTTAGGTCTGTGGCGCS,RACE_PCR

Sinner CG

ShLec23- ACCACCAGCACGAGACAAAG 3'RACE-PCR

3outer CAA

S.hL6623- GTGGACGTAACTGTCACCGG 3'RACE-PCR

3inner CAC

ShLec21-F2 Zg'IAGGGAGTGTCAACAGCAC e KIS

Shtecr1 Ry ACACAATTTCGAGTCTCCGG 4yt gy

ShLecI3-F2 é‘ggACGAGACAAAGCAAAATé{(%iﬂf

ShLec23-R2 ég(;TTTCACTCATAACATCAT 4RI

T P % R o X i T 40 o e i A
F2RPCTLII R BRI, B A NIRAIRR E @ g
X EHESI YIS RN S RS RE R SR BERL AR -

1 #MR57EE

1.1 SKIadt

TR YR R W KR T e LT 3, R
1.9—3.5 g, 4 K4.0—6.5 cm. 7ESZI = LS H K
KA REIAFE L, JE IR 1A, SL50 AT 1R 1E
o STURHT, HUe g B TR R A R R I I bk e
8. FFRERR. PaiE. WL, P 5 DLRORS B4, H
TSR 9t E FEPCRAL R IA R 2RI

SEHG T BN RRZH(0 Cd), (IR FER AL 2 (7.25 mg/
L Cd, 1/32LDso) Al =ik FE 4R AL B 2H.(29 mg/L Cd,
1/8LDso) =N, FH2A8 H o e #E7d S5, vEGTIE
IKA T (4.8%10° cfu/mL, 1/4LDs,)100 L™, 7
AR FE24h 5, BUMARE . FFBRAR, T SS9
S EE PCRAS I AS [R]34% J5 65 1 & 401 B8 W3 38 S ShLec21
FIShLec233E K )R IEAZAL o

BENLID i e o] g He s ) F AR i 14.5 mg/L 4%
B, A3 N ANFER A B (1d. 4dFN7d)AbEE, ] A %
HRZH (B4R YL 550) o FEREANIT (8] Bt 9 343 24N
H: WH—EH0.85% AEF /K100 uL, W —3F
B 7K A B 1 (4.8 % 10" cfu/mL; 1/4 LDs)100 pL™;
VA6 R, fEAF12h)E, BBk E . AR,
L4 S 482 SI2 IR 96 O 52 BEPCRAG I AS 7] Bsf 8] 4 BBk 7
S EY R TS X a2
1.2 XWFHE

TR R IR BB ShLec2 1 FIShLec233E 1Y
T R R A AR ET L B R A i S 4 2 B
B RIS RNA, #E# SMART cDNASCE™, #it
ShLec215ShLec23f] 3’RACERMIS'RACES| #I( 1),
73 5 LL5"-RACE-Ready cDNAARI3’-RACE-Ready
cDNA AR, AT HAPCR. B4 PCRJ M. f#
KOD-FX-Neo (TOYOBO, #%'5: KFX-201), PCRY"
1442 94°C 2min; 98°C 10s, 66°C 30s, 68°C 2min,
3TAMEI; 68°C Tmin. K B 3 PCRY M4 =W %% B¢
1001% J5 7B NAAR, 14 FHEs Taq MasterMix (5 4 {H:
4, 125 CW0690) 17 5 —FePCRIX M, 4 1 5% 4F:
94°C 2min; 94°C 30s, 66°C 30s, 72°C 3min, 37
¥F; 72°C Tmin. RACEH 42122 1.2% 55 IS KB
L1k 4T, DI AT, 3E#2pMD19-T-simple# 4, #%
. TransSa/f 52 A5 40HE, W7 . & o, Xl EAf R
FP AT P, BT EIGER 1), I KOD-FX-
Neoib47PCRY 3. [l FillF, 4T ShLec21F1ShLec23
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KIS

i FINCBIfJBLAST I H (https://blast.ncbi.nlm.
nih.gov/Blast.cgi) %[5> #1 #E 47T AR 7347, 4 FHORF
Finderf2)¥ (https://www.ncbi.nlm.nih.gov/orffinder/)
X T8 B SR AE 4T 43 B, 88 FHISMART (http:/smart.
embl-heidelberg.de/){E £ B A TG 45 W 38R 5 5 K,
{§i FHPROSITE (http://prosite.expasy.org/prosite.html/)
X A AT T, {3 A Clustal X1.8. 13647 Z H 7
FIELXT; A FHMEGA 5.05% 1 L4l 4512 (neighbour-
joining, N)MJ & R G

R RGERPCRIE  wfETkipMD19-
T-simple-ShLec21FpMD19-T-simple-ShLec23 FF it
AT BRI EL (R 1), 5 53 06 0 FE T I g Joid A 94
JE R A ACHE A K TR P2 T K=(6.02x 107 % T b
W FE)/[(2692+ H HIFE R P B K ) %6601, 5
SR $E DU o ¥ b o 5 R T T K M R AR 10—
10" copies/uL 106, 3 HL10°, 10°, 107,
10°, 10 MI10"" 165 i AR, LAShLec21 Rl
ShLec23%s M1 MR 1), B NFE A B 24
# A, i fHSYBR" Premix Ex Tag' " 1l (TaKaRa, 5%
51 RR20A)HEAT S 52 58 A, 4 T ik i
Lang5 " ik BEAT o IS 45 R 5 AR 408 45 SR 42 b
AR

HUemt okl 5 773 A 1 T8 R ] R A R B ik
B8, . miE. DI, SPSEARE A, BL&
AT Ao 2 2% A4 1 AL bk B R AT Mg AR, $REUE RN AT
I 57 5 PR CDNASE A BEHR ™, MR 4 3k =2 2 2% A1 it
AT SIS RN BN o 7 N4 RS, AR b it
25, 113 BIShLec2 1 FIShLec23 (TR HE NLKL. R
F GraphPad Prims 7% &, 45 5L V- S5 {A +hr 1 22
(Mean+SD)#& 7~ . KHSPSS17.0 4T Kruskal-Wal-
lisIE S HH6: 56 ; K I Mann-Whitney A6 46 95 21 504 2
I GETE 2 25 . *P<0.0538 /8 2 7 3, **P<0.01
E N AT

2 4R

2.1 A4 REEShLec21FShLec23R R E S5 FS)
ST

JEIIRACE PCRY Y, 15 2T Fg HEIR BEShLec21
MShLec23 4K cDNAF . HH, ShLec21 4K
863 bp, 4120 bpHI5'UTR. 4if152 aalff] K459 bp
FE FF i 15 52 HE 52284 bpfJ3'UTR . ShLec23 4K
681 bp, 15572 bplfJ5S'UTR. 4wt 164 aalt] K495 bp
F) T TRCBR) B2 HE A2 114 bp A3’ UTR. it SMART

T, ShLec21 5419 aalfif5 5 K F1130 aafJCTLD;
ShLec23 %17 aalfJf5 5 Ik A1134 aalfICTLD. I
H, ShLec21 5ShLec2345 My CTLD W 4 5 & H
EPESEPIMESESE A A7 . HAb, 1B 2 P4 Lb Xt
S PROSITETHIN, ShLec2 18 45 2AMF 5% 1 2 B 2 1R
B I (CyssofCys 40) B — > ik, ShLec235H
ANRSF I R R TR 2 (Cysson Cysyzsn Cysysafll
Cys )P Bt .
2.2 A REEShLec21FNShLec23B R G 1k
ST

FIH ClustalX 1.8. 1FHF, K inl e iR B ShLec21
MIShLec23, 5L EEE. =R T8, ME
S5 Jx LRSI I CTL R & IR FR 34T - 41 2 L Eb
St o GERFH, ShLec2 1 FIShLec23 55 HoAth tiF 5% 5%
CTLHICTLD& W38 B A — e MR 57, ShLec21
5 fe 4R B B EsLecG I AR AL 65%, ShLec23 Y
=R T EE IPLLPAHAAYE N48% . TMIShLec21
ShLec23FE R 915 1 2 3L TR 7 H AR AAPEAN S32% o
73 IR FEAS R (1) T B ME S FVE MES Y CTLIY)
R A, FINIE@ECTLI AL E A i RSB LH .
SEHE R, ShLec2 1 F1ShLec23 %3 7l S MR K CTLE
FRAETEMEIN 5 SRR 5 3 (B 1),
2.3 AR ShLec21FNShLec23RY4A R R IE
=R

] B IR B ShLec2 1 RIShLec23 W hn e 1 25 2>
WA Y=-3.4501X+35.371. Y=-3.3598X+35.419,
HPYRNCHH, XNEIBHEREE. ShLec21
ShLec23 bRkt 2 1K [A1 9 R HLR,, 43 12H: 0.9985F
0.9995; FIERCRE, 7374: 94.92%598.44%. 45
B 5IR, ShLec2 | F1ShLec23Fr Uk Ji Wi 46 5 B ik & VU
I WA TE RIFIIZRPE R R o

K SZ I 56 8 BPCRJT I, Al 1 V] /g FE9R
BEShLec2 1 MShLec237E MR ED . 2. AFBEAR. 17
. LA, SR SRR 7R AR T R R IAE
Mo S5 IR, ShLec2 1 F1ShLec23 - 575 T g i 4l
ZUrp Rk, TEHEH 2 p Rk BB, Ik E .
B, VLA, SR ELRTRE B i A R R IR (E 2).
24 RAMEXAREIREShLec21F1ShLec23 R &
T AIF2

SR 9 8 smPCREE SRR, 1E47 Ab ] R 1¢
I8 T F g K S B N A R R b, FERBEAR vk
U ShLec237E29 mg/L sk FEFR 41+, mRNARIA &
I3 )2 3 (P<0.05) 5 1 5 3 (P<0.01) i 15 B4 1,
BAEHRNRRE- MR MR, bk
B ShLec2 | TEA A AL FE 20 2 (6] )Rk 3% B 35
Z (& 3).
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89 —PmAV AAQ75589 -
|32|:E/-'enneropenaeus indicus ADV17348
100 Litoy i AGC54451
65 I — penaeus chinensis AGL93170
MjLectinB-3 ADG85660
62 4100[MJLeclmB 1 ADG85668
,—ShLecZ3
e

% pLectin 1 AEO92001
\W‘_':S;{)Lectin 2 AE092002
33 PtLP ACC86854.1
_86] 100 | Portunus trituberculatus AGH68927

93 ShLec21
EsLecG AFF59979
SpLectin 3 AIC80998
100 L—Scylla paramamosain AFU52948
EsCTL AGC31447
in CUV66658

Invertebrate

40

cylla p
EsLecF AGG23538
LvLectin-2 ADW08727
LvLectin-1 ADW08726

100 MjLecC ADG85667 J

99 PfLectin 8 ACO82041

57 Danio rerio NP001096098
Felis catus XP011278039

_qu—)(enopus laevis NP001091378
Xenopus tropicalis NPOO1011424 Vertebrate
T00 Gallus gallus NP989997
5 Homo sapiens NP003269
59 Rattus norvegicus EDL76764
—
0.1 99 L—Mus musculus AAA96811

B 1 TR S A HE S ICTLIINT R G (7 7 AR 3%
BEATPIRCTL A T RIZAT )

Fig. 1 NIJ phylogenetic tree constructed from the amino acid

sequence of C-type lectin of invertebrate and vertebrate (Two C-
type lectins are marked in underline of S. honanense)

WIE] 4a—b A7, VAT R e T i 5 bk £
W ShLec21 31k 5, £E 5B JF) 38 AS [ I 8] B2 (0
1d. 4dF17d)J0 & 35 PE 22 5 7 B g /K< i e
rézﬂh):(aﬂ%zm%“ Ye#0), ShLec2 1315 & 16 AT R

H 2 B E P N (P<0.05); {H 2, 7653 Wi A A it

[ EL0. 1d. 4dF17d) )58 /K= 5 i 1 R R i FE
ShLec2 | 1E i Ji 7 11 22 1A FE7E AL BRAd 15 1 d A X
R ZH B 2 M B R (P<0.05), 7dHIEE 1d i 20 3
L (P<0.05), ShLec2 14 MLtk B A {1 3Rk B E AL FE
1RO HE ) 32 35 1% F 1 (P<0.05).

W dc—dFio, A g A IR T8 EF FE A R af vk 2
Wi ShLec23 31k 5, 1E FBHER B 18 AN [R] 1N 8] B (0
1d. 4dF17d) [FIRE TG 2 35 PR 22 ey A FRRE /K A< B
MBI G 5, ShLec23 31k B 7E T R Ji v SR 30 9 i
B (P<0.01) N, 7E Mtk B ip I N 2 25 1
(P<0.05); {H 2, TER B EA RIS (B B0 1d. 4dFd
7d) 5 g 7K SR T SR e i AR, ShLec237E iR iR
WK R R AR AL PR Ad B A SR N B3 T
(P<0.05), 4d %0 B8 2R 30 0 Bl 2 25 10 F i
(P<0.01), ShLec237Rk FE7E MLtk B AR 4d 15500 HE (1)
M I (P<0.05).
3 iTig

BHEYICTLE A K k)

HLA v B DR~y 1, i e

BHENYN R —E ZFEPE. B4 L, CTLE D
E A AT ORI CTLDZS 4™ . i) g 1
R Shlec2 1 FIShlec23¥)H5 —/MCTLD, 4 28 # X iF
(Fenneropenaeus merguiensis) FmLC2"", vhtgsf sk
B EsLecG" " M = Jih THEPLP 8 — 5. 1M
HHICTLH & A 24CTLD, #lin% [KIEEFMrLecl |
MrLec2. MrLec3 . MrLec4™ . CTLXUFRZ5 K 1%
BT AR D B B — e,
Shlec23 CTLDAﬁM\{%#Eﬁﬂéﬂ%sﬁ@ﬁ(cyw
Cysizgs CysisaflCysiq), TEA2A iy, BA
ISR LG o Shlec2 1 WA 2R 51 (1 2 e 2 BR ik
H(CyssoFCys 40) T L—A> WM, A ML HIRL
PRy, IX 5 T B AR DWLAH Gk iE . CTLHCTLDH
HHANC G A, JerhCa’ g A A 2T il
2 BT L 5 GRS R ) AN
NEPN (Glu-Pro-Asn), 8(# QPD (Gln-Pro-Asp);
T AR NWND (Trp-Asn-Asp). EPNSQPDA A5
Sy MRS FE AT FLE . AR R R
AR FIUEPD. EPK. EPS. EPQ. QPG.
QPS. QPN. QPT. YPT. WHD. FND/&MND
230 W B AECTLDA M AR B . fEShLec21
ShLec23, 435l ¥ 4 EPE (Glu-Pro-Glu) f1EPI (Glu-
Pro- Ile), P # ] it /A EPNA 5 1 AR 5%, B ACEPNIH
SHEERE . MEPEAL s EH A4 Z B EsLecG CTLD
RN BAN, RG LG SRR, ShLec21
MIShLec23 BAR A& T LB MBI 4 32, (H 2 E

TEMESY P A E R Rk, RATHENSALec21
FShLec23TE M F IR 58 1) 5 R M e g2 v mT e R 35
ANEBER -

CTLEAAFRMHALARER R Nt iF
LvCTL37ERTIEAR. B . Wi 1E%E. L&, PLA.
IR . . I A bz 25kt i rh
XN (Fenneropenaeus chinensis)Fclectinf{E MLk
ELrhf %3k, th 9k 88, EsCTLDcp EsCTLDI.
EsCTLDz/EZILQW?EXmFLvLT&f JFF I i,

AR FRAR A A 45 U B, VAT R AR BE Shlec2 1 H1
Shzec23f%5‘z$’wﬂu YH LA e 0, (H 3 AE g iR
HRIE.

Shlec21F1Shlec23 JE 471 T-IH] g HE 3 B v 2 Fof
PR T CIL AR 21 . AR BRI E X Shlec21
FIShlec23 G NAZ IR, A SC T Sl 1 ] B 1
R AN [R) A R Ak B S B 4N T R g ok R
ShLec21F1ShLec237E T ik A R ifi bk E2 5 A 4 92 21
,/\EP IR AR . 45 SRR B, 76 mik FE A e 7d 7

FHWE K< BA O T YL I, ShLec23 3% 32 B 78 BT Jik i
FfpkEp B2 v B . 2 JERATH R T R4
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Qé\ SO k%&o }%} & W Q‘DQ & ® %LO %}
R Q NI Y F
Y QD & & ®~2~ Q@Q‘b‘ SR\ & R
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§
B2 9l g AR 1 45 4 4UShLec2 1 FIShLec23 mRNAFR LA 2
Fig. 2 Expression patterns ShLec21 and ShLec23 mRNA level in different tissues of S. henanense
JIFBENR ShLec21 MMk ShLec21
1000 - ShLec21 in hepatopancreas 15 - ShLec21 in hemolymph
a ' b
900 ¢ o _
a 800 | ° Q3
;gg§ 700 * =® S °
L 23 |
=2 600 | =3 10 .
*s b 5 d o
= 5500 | e
a8 bl T
§ E 400 $E o0 O
;} g 300 | 2205} °
> el [ ]
& 200 * g i . o*
S . S
100 °
0 eooet .3'.. * ) 1 1 1 )
Cd 0 7.25 29 Cd 0 7.25 29
Cd™ ik Cd™ ik g
Cd** concentration (mg/L) Cd?** concentration (mg/L)
JFFIBERR ShLec23 Mk ShLec23
ShLec23 in hepatopancreas ShLec23 in hemolymph
3000 x , 3ry o
c
«Q 2500 + @ °
g . g,
&= 2000 | 3L
XA =) °
o
= 5 1500 e ol o
o S o © ° ‘;
S g g E [ ]
2 2 1000 221 °
Yo o> o0 °
& & o0
O 500 O ...
0 Leqes L | .y
cd 0 7.25 29 cd 0 7.25 29
Cd™ i g Cd* IR FE
Cd** concentration (mg/L) Cd?** concentration (mg/L)

Pl 3 9T i TR B A A (R AR P A 3T P P 1R 7K P T R e P MR A L K 2 T ShLec2 1 F1Sh Lec23 mRNA IR IEAR A
Fig. 3 Effects on ShLec21 and ShLec23 expression in hepatopancreas and hemolymph of S. henanense by different concentrations of
cadmium subsequently infected by bacteria A. hydrophila
0. 7.25%129 mg/LIK 4R 53 5l A FE7dJ5 741100 pnL1/4LDso W& K< 5 R [ 44 24h; a. JHENIRShLec21 mRNAFRIE; b. Lk ELShLec21
mRNAFIE; c. FFEMRShLec23 mRNAFIE; d. MLk ELShLec23 mRNAFIE. *P<0.05, **P<0.01
After treatment of different concentrations of cadmium (0, 7.25 and 29 mg/L) for 7d, 100 puL of1/4LDsy A. hydrophila was injected for 24h;

a. ShLec21 mRNA expression in hepatopancreas; b. ShLec21 mRNA expression in the hemolymph; c. ShLec23 mRNA expression in the
hepatopancreas; d. ShLec23 mRNA expression in the hemolymph; *P<0.05, **P<0.01
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TP ShLec21 1fiL bk 2 ShLec21
ShLec21 in hepatopancre%s | ShLec21 in hemolymph
6000 tooornns @ ddrophita 0 [b peedones
_ 5000 LA Sevdi ek e ' : @ NaCl
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= 2 2000 =8 o
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S g S g
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Time post Cd** challenge (d) Time post Cd** challenge (d)
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Fig. 4 Effects of ShLec21 and ShLec23 expression in hepatopancreas and hemolymph of S. henanense by different treatment times of

cadmium subsequently infected by bacteria A. hydrophila
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After treatment of 14.5 mg/L cadmium for 0, 1, 4, and 7 days, 100 puL of 1/4LDsy A. hydrophila was injected for 12h, and the control group
was injected with 100 puL of 0.85% saline for 12h; a. ShLec21 mRNA level in hepatopancreas; b. ShLec21 mRNA level in the hemolymph;

c. ShLec23 mRNA level in the hepatopancreas; d. ShLec23 mRNA level in the hemolymph. *P<0.05, **P<0.01
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EFFECTS OF CADMIUM ON IMMUNE RESPONSES of TWO C-TYPE LECTINS
IN THE FRESHWATER CRAB SINOPOTAMON HENANENSE

ZHAO Fang-Fang, LANG Lang, ZHANG Zuo-Bing and WANG Lan
(School of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: C-type lectins are a type of proteins binding to carbohydrates and important pattern recognition receptors in
the innate immune system. The classical C-type lectins recognize sugars in Caﬂ—dependent manners. It is highly ac-
knowledged that Ca’" acts as a second messenger in the cell and participates in a variety of physiological and biochemi-
cal process. Heavy metal cadmium can lead to dysregulation of cellular calcium homeostasis and interfere with intracel-
lular Ca”-related information transmission. The aim of this study was to investigate the effects of cadmium stress on
the immune responses of two types of lectins, ShLec21 and ShLec23, in the freshwater crab Sinopotamon henanense.
The ShLec21 and ShLec23 cDNA were cloned by RACE method, and bioinformatic analysis was carried out. In addi-
tion to their constitutive expression in selected tissues, the stimulated expression of the two C-type lectins in hepatopan-
creas and hemolymph after the treatment of cadmium followed by Aeromonas hydrophila infection were detected. The
results showed that ShLec21 cDNA was 863 bp in length that potentinally encoded 152 amino acid residues and
ShLec23 cDNA was 681 bp in length that encoded 164 amino acid residues. ShLec21 and ShLec23 clustered into two
branches of invertebrates. Both of ShLec21 and ShLec23 were widely expressed in hemolymph, gill, hepatopancreas,
intestine, muscle, ovary and testis with highest level in hepatopancreas. Cadmium stress had no significant effect on the
expression of ShLec21 and ShLec23 in hepatopancreas and hemolymph. Bacteria A. hydrophila infection significantly
down-regulated the expression of ShLec21 (P<0.05) and ShLec23 (P<0.01) in the hepatopancreas, and significantly
(P<0.05) reduced the expression of ShLec23 in hemolymph. However, in the course of infection with 4. hydrophila
after cadmium stress, the expression levels of ShLec21 (P<0.05) and ShLec23 (P<0.01) were significantly up-regulated
in hepatopancreas and hemolymph. The results suggest that cadmium stress could upregulate the expression of ShLec21
and ShLec23 in response to A. hydrophila infection in a certain extent.

Key words: Sinopotamon henanense; C-type lectin; Immune response; Cadmium; Aeromonas hydrophila



