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WE: WRENKC B me I A o 454 R oop e 4FE, LB A H RACE SR ¥ K 8 & 3k 5 R # 2
Z B (Tg-GLOI) &5 cDNA &K 7 7], Jf xf H & B )7 7| S AE R it 2= R LB HAT T HF R o
5 R R I, Tg-GLOI # [ #y cDNA 4K J7 7| 4 1 807 bp, JF 3 [ 52 4E 4 540 bp, 44 # 180 A~ & 3
B, 27 ~169 aa AL A HER G L BB A RT 7 A R AN O B ERL g 2 A R B AR AR
FATEEBIEARS, L REME 18 A a- 807 20 A -3 & 7 136 A5 A ALK, A
THEAES A Zn® AR F 7] 3t X I, Tg-GLOL & 3B 7 7| &5 K F 7 4 47 19 [l IR 1% 34 3
86.1% , 5 Lt K Aksh o B R M d A& 70% UL £, kA H & ERFHE, qRT-PCR £ R £ 7,
Tg-GLOI ZEFH A RM KN 8 MR P A A RA ENBEHFNRAERE , REFHFH THMA
B(P<0.01); ALK AMY T Te-GLOl k2 EMA FHBEERH A S , AR K4 =
KERE MEFHTEMAN(P<0.01) MAEGY R EAERNH XL EXREFHTR
(P<0.01), BT %%, Te-GLOl A XU T HEH MO 2 TEM FAERYTRAR L H K

FHHRAZREZ  XHE PR ZEAEN

Ky ERANFER T EE 24,

KEEWR: M; LomE ] XEE; AETE; #HEKK; KHETE PCR

hESES: Q785; S 968.3

o] B EER Y, W 4 VOB O R
(MG) S5 1A A e A i o 2o A0 45 2 A i
TR Y), Je— 2R X0 40 M HL A v BE R W I, R]
gl A a0 B Fn A . T L L
(glyoxalase 1,GLOI) [ KRG NS N o) JE 182
FW T, e 85 4 LA Ak R X A T Y o-FR SR TR
ST IR RS RS . B
A, & BTG LE A AL oo L 28 1) i S N, 3 X
ANp SR AR K B R R R . A
KL ML KL A 25 4 (T T 1k B A P AL BAIE 5
CAES S rh Tz R IE, 5 480 SO | I 5
7 5 2 VR AR O P A AT AT — el
SR, A2 DL 26 AW, Zhang 25* 75 K F- P 4
i ( Crassostrea gigas) 43K 4 H i 25 3] £ — il
DERE ) cDNA 2, A7 o H AL R 45 4 2 38 R4k
S EAR D) RE R 5E 08 R DL A

%5 B #5:2014-04-16 &8 B 8§ :2014-06-23

X PRERD A

Vel ( Tegillarca granosa) & 3% [E P4 K i K 3¢
FE MRz — B 8 4 U5 o (5 F0 7 Ml & e i
s, R AR A KR AL &5 oy AR W 5
Xof I A1) FH 0 56 AL 5 0 A e fik B 5 A B A
B AP E R ORISR R £ W 1
(Tg-GLOI) £ A 1y cDNA 4K 3 51, I %F H 5 51
FRAIE VZH R TR N R & N R R AE AT T 3 #r
RRZRE C W 1 AR D2 b i A= W) Bh e S AR FH AL
PRBF 5 B9 d SRR

1 MRSk

1.1 SRId#

LI FHUE R AL R T 2013 4F 6 H HUA #iiT
AR BT B AT A R R Pk
PRI R IR R 7 ) i s DL 37 A ) i L
Hom g 7% 2 P FE ML N E AT AP B O SR A

FEIE [ Z AR A AR R R IUH (CARSA48) s #f VL4 H 98 Fh2 45 4 T 5 1 B % I (LZ12C19001 ) 5 7 9 T B4 1557 A BA
i H (2011B82017) ; Wi {144 T H 2 T2 BT e 4 01 H (252012015)
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R HL 8 ANZH S, AR R R 5 70 B B R A8
BT - 80 CukA 4 M.

Ve WA [R] A B I 3 A A, 2028 5 DL 7 LN
LRSI B B R AR AT o IO R s 1 g i
DU BT K R S O A . PR R Y
WE RS R K R SR BN TR AT Ao B K Y
PR HEAE 70, R 5 PR B A B i A TG TS e
B, 38 1 0 £ P ek 3 AR 3 50 SR AT S B A
Ao VEFE TR A AORS OR JEAT N LR, B R T
600 Ly kLKA | & & i BEAR F7AE 27 ~ 30 C,
I B IR LA SR K F R A 08 B0
J5 123k A5 U0 2 2 IR L A L HH A 4 B
D JE &) HUil 7 T &)y du i AR S %)y o R A DL A
ao JTARE A R, - 80 CRAT

RNA # B3 /] Trizol f Invitrogen 72\ ] A4
77, SMART™ RACE cDNA Amplication kit F
Advantage 2 Polymerase kit [IJ H 3¢ [E Clontech 7y
"] ,PMDI8-T # & K # 7 DHS« . rTaq % 5 i
W B TaKaRa 723y, K ) & B K AR A= 9

HARA R A, R 50 & W B 35 [E Promega
/N #),SYBR Green Real-time Master Mix i [ 3&
Bio-rad A Y R AR H] ., PCR i H51 4144
Hi 2R A AR (i) IR A R W & s

1.2 Tg-GLOI EF ¢DNA &K=&

RNA 2 3 S HI Trizol ¥ $i& B¢ mif £5 41
SR HRE A Y S RNA LT 1. 0% s b
PRGN L 52 B 1, NanoVue f{U& 58 41 7356 't B2 i
o e BE A4

Tg-GLOI % W # cDNA &k % & M e il
454 B S SO R RS b, K &R B Te-GLOI 1y
EST kB, 53 5l ¥ it 3'-RACE 1 5'-RACE F§ 7k
514 GSP1 #1 GSP2 (3 1), f] i SMART RACE
cDNA 337 & 1 Advantage 2 Polymerase iz ]
SV AR cDNA 2K, B EH R &l
B3 25k . PCR = #1428 1. 0% 350 A5 B R M2 Pl ik 62
D e e i 700 & B e 4l ik, 24k )5 9 PCR 4]
5 PMD-18T #4k % 42, ¥ /L 3| K #1 % DHSa
HEAT SR R BH A v B % AE Invitrogen 23 7)1

®1 ZBAANSIWERFT

Tab.1 Primers and their sequences used in this experiment

5194 B

primer name

I F A (5'—3")

sequence

BIEZE RN
information of primers

GSP1 CTGCCTGCGACAGATTTGAAAAACTTGG 3'-RACE ¥
GSP2 TTCAAATCTGTCGCAGGCAGCATC 5'-RACE J
Real-GLOI-F AACCACTTTCGGATGAAGATGT

TOLE T

Real-GLOI-R CTTTAGCAACCTCATTCCCATT
18s-F CTTTCAAATGTCTGCCCTATCAACT . -

NS I R SOLE 251 9)
18s-R TCCCGTATTGTTATTTTTCGTCACT

L3 £YMERZESH

FI§ DNAMAN 6.0 #c {4 X}y 51 i 47 DF &, 3R
13 Tg-GLOI 3 [H 1) cDNA 4 K 741, IF & F
AT ik ) 2 AE (ORF ) ot 0 A1 2 (3 Jo B Ak 1 Joit 43
#r; F§ NCBI Blast ( http: / www. ncbi. nlm. nih.
gov/BLAST/) #E47 [f] I 5 51| 48 28 R 245 1 ful A5 4%
JH SignalP 4. 1 Server ( http: / www. cbs. dtu. dk/
services/ SignalP) il {5 5 ik , ProtScale £ £& %X {4
(http: // web. expasy. org/protscale/ ) 5347 2 1 i B
JK ¥k, TMHMM %% {4 (http: // www. cbs. dtu. dk/
services/ TMHMM ) i Jlll &5 5 it 85 ¥ [X, Sanger %X
{4 (http: // pfam. sanger. ac. uk/) i A& 14 J& 45 44
1§, , PHD %4 (http: // www. predictprotein. org/ ) i
W2 1 0T 45 7 B R Bk 45 A7 o5, Swiss Model #4114
(http: // swissmodel. expasy. org/workspace/ ) X} &
BT e A R AT O

MRAEHE T Y Tg-GLOT J [N 2 1 1) 28 5 1R
F90, F I NCBI Blastx F 4 45 15 A - 7 4t 45
( Crassostrea gigas, EKC29441 ), /N B ( Mus
musculus, AAH24663 ) . B 3% ( Sus scrofa, XP _
001927992) . 4 ( Bos taurus, NP_001076965) | JF
M N W& ( Xenopus laevis, NP _ 001086524 ) . A
(Homo sapiens, NP _006699 ) . J ¥4 ¥¢ fi: ( Salmo
salar, ACH70673 ) . B¢ & f1 ( Danio rerio, NP _
998316) . X9 ( Gallus gallus, XP_419481) | H 4 ¥k
( Pelodiscus sinensis, XP _006126600 ) M # % K
( Rattus norvegicus ,NP_997477) ) &, — &l | &
FEMR 5, F ClustalW B4 ) H i 47 28 3 1R e 41
FXS ,MEGA 4.0 #{f NJ il R G IR o
1.4 Tg-GLOI ERAREEARMAEMBR TR
L HFAE S T

PRI 8 S 2H 2 (il 7 2 LA A L L N
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P SMERRE G KRGS RIO S, n =3) F1 9 DR F BB
FE il OB DN I L8] eI st I 448 %)
HU39] D JE &) dU e T 4l U HR A 4 s A HE DL
M ,n >500) i 5 RNA, $## ] Promega S EE S5
VLI AT RO R AR TS cDNA 55—, Ml 2 3k
1919 Tg-GLOI 3 A ) cDNA 2K JF7 41, & 11 2¢t
EH G| Y Real-GLOI-F Fi1 Real-GLOI-R(F 1), L4
18S rRNA (3% 1) 2y N 2 B K #E 47 A %) 2 it . PCR
R 2K 20 p,L,@,z :SYBR Green Mix 10 pL,
cDNA #ifg 2 wL, F R F 1514 (10 mmol/L)
1 wL, f#F ABI 7500 fast 7% % %€ f& PCR 4T
P1g AR AR Y 95 C TR ME 20 s, SR 5 AT
40 AMEF 95 CTASHE: 3 5,60 TRk 15 5,72 CIEfH

10 s, BAHL LT MRS 3 P47, 2R 1
HEXF mRNA 7SR 27 AT, 2 R TR
{H + FRUEZE (mean + SD) /5, K A SPSS 16. 0
1T ANOVA HLIH K J5 2243 #7, P <0. 05 2k &l 35 2%
5, P <0.01 ) %225,

2 SEER

2.1 Tg-GLOI E[FH) cDNA £KF 54 H

wi FE15 3] Tg-GLOI % A ) cDNA 4 K J7 %
1 807 bp, Hr 5'-JE 4 # X (5'-UTR) 10 bp,
ORF 2}y 540 bp, 4 i 180 4>z JE R , 3" -3F Ji i [X.
(3'-UTR)1 257 bp, L 54 I % i+ TAA i Je
{55 AATAAA J 2K PolyA B (K 1),

61

18

121
38

181
58

241
78

301
98

361
118
421
138
481
158
541
178
601
661
721
781
841

901
1561

1621
1681
1741
1801

TNAE B9 % 1 TR 3 Te-GLOI 3 K 8 1 %

RNHLF 43 2 A4 Bl
Fig. 1

4
&a

ATAGAAAAACGAGCCTAAACCACTTTCGGATGAAGATGTCAAAAAGGCTTGTTGTGA
M E P K P L S D E DV K K ATC C E
GCCAGAAGATGCAACTCAAGATTTTTTCTTCCAACAAACAATGTTACGCATTAAAGATCC
P EDA TQDVF FF Q@ T M L RTIZK DP
CAAAAGATCTCTTGAATTTTATACAAAAGTAATGGGAATGAGGTTGCTAAAGAAATTTGA
K RSL EFYT KV MG MR L L KK F D
TTTTCCATCAATGAAGTTTTCCTTGTATTTTATGGGATATGAGAAATCTGAAGATATTCC
F P SM KF S L YF MG YE KSEUD IP
TCAGGATGAAACTGAAAAGACAATATTTTGTTTCAAAACAAAGGCAACATTGGAATTAAC
Q b ET EKTTI ¥ C F K TK ATULE L T
ACACAACTGGGGAACTGAAAATGATGAAAATCAGAGTTATCATAATGGAAATAGTGATCC
HNWG T ENUD EN O S YH NGNS D P
AAGGGGATTTGGTCATATTGGAATAGTAGTTCCAAATGTTGATGCTGCCTGCGACAGATT
R G6GF¥F G HIGTI VV PN VD A ACUD R F
TGAAAAACTTGGAGTAGAATTTGTTAAGAAGCCTAATGATGGCAAGATGAAAGGATTAGC
EKLG VEFV KK PN DG KMIKG L A
ATTCATCAAAGATCCGGATGGCTACTGGATTGAAATATTAAATCCAAATAATATGACAAG
F I KD PDGY WI ETI L N PNNMT S
TATCAAAAGCTACAATTACAGAATGAAAAGATAATTAAAAGAAACTCGGTAGATTTT
I K S *
GATTTATTAAAGGACCTTAATTTTGAAACCAGGTGTAAATTCAAATTCAAATTAAAAAAA
AACTAGTGCTATAGAAATGTCTAGAACATCAAATAGATTAATAGTAAATTTTGCAAAATT
AAATAGACCAAGAGTAAATTTTGCATACGGGGCTTAAAGAATATACAGGTGTATAAAACA
TCCGATTCATCAGGGAATCATTATAATAATTCTTTAAAAAGAAACGACCCATAATAATGA
AACACCACACCACTGTGTATTGATGGGTAATCCCTGTAACTGTCAAGCTTTTGACCTGTT

GATGGGTCTTCGTGAGGATGGTGATAAATATTTTCACAGACCTGTCTATTCTTATTATCA
GAGTCTTCAAAGAATGAAATACCTGGTGTTTAACTGCATGTAAATATATTTCTGTATGCT

ATGTATTTATCATGATTATGGCTAATAATTTTGGCATCATTATGTGTGTGCCATTTGCTT
TTTAAAATATATGTTATATGGTAAGTGCTTTGCTGATGATTTTTAAAGGTATGTTAATGA
TTGACAAATCAAGCAAA GCTATTAAT TAAGAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAA

1 Tg-GLOI #F cDNA £KF
W T A REH T N A

IRESHEERRF T

T, x UREH IR A A2y y Tg-GLOL # FRAE 4 2 51, &l
P BT o 3 AN R C BRIR LA, WU Rl A B 2 i PR B L W R A s A

The nucleotide and deduced amino acid sequences of of Tg-GLOI gene in T. granosa

The letters boxes are the start codon, the stop codon and the polyadenylation signal sequence. The = represents the end of the protein translation.

The conserved domain of Tg-GLOI is shaded. The bold underlined parts were two N-glycosylation binding sites, the bold italics parts were three

protease C phosphorylation sites,and the double underlined bold parts were two protease Il tyrosine phosphorylation sites

http : // www. scxuebao. cn
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2.2 Tg-GLOI ZEHMIMEEE.EMEBEERE
M

Tg-GLOI R M 4 ) 180 2 JE /R , #fE T 1y
g3 20. 8 kDa, g S5 H 05 pl =5. 13, Filjll
iR R YT 5 K, TMHMM $1 44 300 4 7 TG #5
JIEE X388, 2 P J5 I 400 5 A7 Sy 4T B

PHD {1 Tl il 45 SR % W], Tg-GLOI 1% 24 HE iz
FEBIFE 107 i (NQSY ) il 174 {3 (NMTS) 4b %47
14> N-#% 5 AL 7 s, £ 60 i (SMK) 81 fif
(TEK) 1 177 {ii (SIK) &b &4 1 D E H C #iR

AL 5, 7E 7 {2 (SDED) #1102 i (TEND ) 54 1
AW R R I 9 R 1k AL AL, IR AE 29 ~ 50 aa
Gb B & NG 1B AR RRAE 1 )7 81 (glyoxalase T
signature 1) QTMLRIKDPKRSLEFYTKVMGM , X
L) NCBI BLAST ,Expasy Prosite 25 % {4 1 ] 4%

—3, NCBI BLAST #1 Sanger % {4 T jil] &2 7 , 75
27 ~ 169 aa 4t B A & — B W 5% 15 AR 5F )7 41
( glyoxalase/bleomycin
superfamily) (& 2) ,

resistance protein like

Putative conserved domains have been detected, click on the image helow for detailed results.

RF #1

Specific hits
Superfanilies

, A cPmmrem:
Glo_EDI_BRP_like superfamily

Hulti-donains

2 NCBI BLAST #R{4#illg9 Tg-GLOI & B Ihag i
Fig.2 The prediction of protein functional domains of Tg-GLOI
protein using the NCBI BLAST software

JRFA ) Tg-GLOL 8 1 i 2 />4 [ i) ME 2 41
B, BEASMEHE ) Tg-GLOI 3 [H 4 5, H — 9 45 1y
Hi 18 > MR 5E 20 4> B-47 B Jr Al 36 5% M 4l
B, BN S 1A Zn® T, HL Zn® "t g A AL
BRAL T HE Z 18] A A B A (181 3) 6

3 Tg-GLOI ZBM_REHTNE
Fig.3 The prediction of Tg-GLOI
protein secondary structure of

T. granosa

2.3 Teg-GLOI SEBRFIREREMR &Stk
v

FHR )T A e 25 3 R, Tg-GLOI 5[] 2y
XL5E DU (18 RSP b g 11 () P 35 31 86. 1% , 5
A5 #E 2l P 1 R 8 AR A 70% DL b, R B &
FELRSEE (T 4) o DA 1Y 3R 45 a0 4 25 SR ok
ORI E R R H SRR
AR G (NS | R R 1 R I TCWE | 4R 1 B
R VG EE R — R, BT HMESI Y TX
—RIT2E, MM E 8 5 AP AL R — 3, 4R
G S EMEN X — KX RE—R(ES),
2.4 Tg-GLOI EEMF = REBFEDH

FFH qRT-PCR # A, £l T Tg-GLOI 3 H 7E
ANV ZURUR TR & B B 01 B 28 6 TR RR A . &5
KB, Tg-GLOI ZEHAE R UL 8 AL LU ¥4 ik,
Fik i m BT, MR > 7R > AhE
> PNl > M > A8 > 81 > I, Hd 75N
JOE P R i 35 A o A i, W R e T L 41
(P<0.01), 5 AMERRE KA 5T LA 2L 2 6] 3k
HILREMEZER (P >0.05)  HAK P Z & T MK .
5l R SN BN S AFH L (P <0.01) (B 6),

http : // www. scxuebao. cn
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TeGLOI MEP - - - - - - - - - - - <
CeGLOI MAQ- - - -=------

$sGLOI MTD- - -« -« - « - - -

DrGLOI MTD- - - - - - - - - - -

XIGLOI MAAEQQQQPQGVELHGMS DRA
P:GLOI - MSEQLEP
GgGLOI - - - -MAEP
Ra-GLOI MAEPQPAS
Mm-GLOI MAEP QPAS
Bt-GLOI MAEP QPAS
Hs-GLOI MAEP QPPS

Te-GLOI A JANIIE N Q S Pl
Cs-GLOI r
$5-GLOI 4 T [8sEdsplas o
Dr-GLOI e (s I ATMD S Q
XI-GLOI e [ETIHBIE - K
Ps-GLOI r N
Ge-GLOT 4 GEERIDEENY
Ra-GLOI e T (e TIDE TQ
Mm-GLOI
Bt-GLOI
Hs-GLOI 2 e TiEDRlE To s PRGFGHIG

B4 Rit5HMHM GLOI B 5 b x¢
Tg RFZ VM, Cg HERPHAH Y, Ss KBS, Dr RKE 5, XK AT, Ps RFH A% Gg FA, Rn REH K H, Mm

RFADR B AR  Hs fEA

Fig.4 Amino acid sequence alignment of GLOI between 7. granosa and other species

Tg represents Tegillarca granosa,Cg represents Crassostrea gigas, Ss represents Sus scrofa, Dr represents Danio rerio, X1 represents

Xenopus laevis, Ps represents Pelodiscus sinensis, Gg represents Gallus gallus, Rn represents Rattus norvegicus, Mm represents Mus

musculus ,Bt represents Bos Taurus,and Hs represents Homo sapiens

Mus musculus

70
Rattus norvegicus

Homo sapiens
Sus scrofa

Bos taurus

4 Pelodiscus sinensis
Gallus gallus
Xenopus laevis
75 Danio rerio
([ Salmo salar
A Tegillarca granosa
100 Crassostrea gigas
P
0.05

B 5 7 MEGA4.0 34 NJ EHMER
GLOI % 4t # L 1
Fig.5 Neighbor-Joining phylogenetic tree of GLOI

amino acid sequences by MEGA4. 0 software

Tg-GLOI BN TE 9 > 7 WA ik, &
KA PR AT R S A T AR T A
HIR 2 4l H S0 2 3k Ak ) e i, A S v T A
KB G BL(P <0.01)  HAE A HUAZ 25 B HE DU, 3%
IR AR TR (P <0.01) (7)),

3 e

TE R 2 gy X £ R T A9 L 254 i
W DRE R A AL A B R RaE T X

N2k PR LA AF O ME Sl ) i 9 544 A0 2 BE AT 5
AT EESH, £ 1 3 g it 205 %
BOH Dy, 45 R S 1) 25 5ROk, i FE B a
R PG i 180 A S KL R, 7 A PHTCIS
g 189 AN EUEEIR 7R AR S B VR 3 ) K OF
PR R 179 AL T A BT 5T T e 1
P el Tg-GLOI FE[H 1) ORF K & 540 bp, %
4 180 NN HEMR . 71 2 H R ¥ 4] [A) Y51 J7 ThT, e
#fTg - GLOI 5 [A] 2y XU 7¢ D1 28 1 K P 4 4L 45 1)

S = N W kA LN N 0O O
T

- k%

!

Tg-GLODBE K [RAH X} ik B

relative expression of 7g-GLOI gene

SN B P = s T 1 P
1 2 3 4 5 6 7 8
6 Tg-GLOI H£EE 8 NMALHH
RIEFLEDH(n=3)
LoIiR; 2. NI ; 3. 65 4. AN 5. M 5E L 6. 55 25 7.
Kifi; 8. BIEE; w RFMBFEH2ER,P<0.01, T
Fig. 6 Analysis of expression of Tg-GLOI gene in
eight tissues of T. granosa(n =3)
1. blood; 2. digestive gland; 3. gill; 4. mantle; 5. adductor
muscle; 6. foot; 7. testis; 8. ovary; #* represents very

significant differences, P <0.01,the same as below

http : // www. scxuebao. cn



9 Wi, 45 VR £ TG 1 2 DA 00 FE B 25 R AT 23 B 1307
2 25 YLP<0.01) . 75052 I s, 4 JE 1A 58 5 45 3
25, T W N30 B O — e, R DL 52 AR I
g3 R B I K 00 28 L LA
géw *s {1 95 AN RS I, GLOT LA 7E Jé i Py
27 0t M AT e 7 5 25 2 i R A LA T
S W T AN RS, £ R T O 3 i
&2 S5 o RS £ 0 X8 B £ LR 40
8ol DL LR s g e e I 9 B £

E7 Tg-GLOIEHEEREBLBEREAH
RIEFFMES T (n >500)
LOGH5 2. BN ; 3. BERRIN; 4. G RN 5 5. AR 4 HuUl
6. DL HUN ; 7. s T4l RIY ;8. MR A4 25 9. FE UL I
Fig.7 Analysis of expression of Tg-GLOI gene in
different developmental stages
1. mature eggs; 2. 2 — 4 cells; 3. blastula; 4. gastrulae; 5.
trochophore; 6. D-shaped larvae; 7. umbo larvae; 8. eyebot

larvae; 9. juvenile clams

[vi) Y5 i 8 (86. 1% ), 5 i 49 v o 1 7 ke 17 ] 5
PEIRF] 73.9% 17 55 At 45 A 21 ) 11 [) 58 1 o 4B
TET70% DL b xR 2 s 1 LS B 5
FERORSF . TES W/ 1 00 745/ F 58 Jr
i, B H R EMBER 2 E R E R
(multiple isomorphous replacement, MIR ) ''*) 2 Jy
EAE AR 2 S T —Fh & Zn® T (Y R R
BARGREAMN, SMERLTHE 1A 20 H
Zn® " AL T X, AT 2 A WL sS BEAL
5% AH 2 AR 4 A KL R 5% JL Gin-33  Glu-
99 His-126 , Glu-172 A T { i ; 4% B 55 A Swiss
model #F XS Je it Te-GLOT 5 R &5t 47 1 7
W, & MILAA WIS A 1A 2’ H Zn®" 45
BB TS Z M Y AEBR N, X 5 & S s
Oy FEE R FEAKAE , R S5 4 b s BE AR~k , H
Il Tg-GLOI 7 ¢ it v v] BE & #5425 F & 55 3)
Y B A Y i Ee .

A S 9855 240 AR e B R 2 — , & TR
fity T 477 T HLIR BT A A8 40 M b, S BLIAR S48t T
— AN R AR AL . A BE ST R A qRT-
PCR ${ARKG M 1 Tg-GLOI K& A 7 Jé it A [w] 20 21
FIAS ) 2 1 B 300 1) B 2 3@ 3R R AIE , 25 3R & 1% 2k
HTE 8 A9 MR B A A Rk, X FH
GLOI FEATEYe tit Z A A 4w 6 3 th kK 155 E 8 )
fit. fEARFLZE RN, Tg-GLOI JE N A1E
TR S P A ) 2 A M T At 7 4

oA K g A s e . Kurz &Y R
PUIE IR 2 R TR0 T AT A0 R 20
KGR A IR A R R 2 I T R
i e 1A T I A2 k1 B P B 40 AR Tshikawa
2 A4 B, 40 T FL AR B U T TE W 2 I T X
P AN K B TR H S B R
W R T X G Tk E BA T
Flo AR, Tg-GLOI 3 R 7E Jé it 4 A~ L %
B A R P A 3k, 2 W L AE 4 H R A 1F
K CRE R RS R R R T EE
WV o 7EVEBH % & A8 A kR P, Tg-GLOT 3 [
¢ ik UL b Tk B, 78 AR A5 4 R K B e v
TE 1 4l 1 2 28 HE DL AN, 3 0k R R R RO
M TRaE . JRHH A 4 R AT A IR G R B AR
BT [ B SRR M R A K R, R Te-GLOI
P9 kK 5 N D JE 4 HUTT 6 9 U A (ST
F I ) 3% W T B AT B A, A A 2R K AR
WE 3%, Tg-GLOI 3 [H 32 15 B Bl TH 85 5 75 T 4y o &
MR 5 40 KRS DAY A B 78 L NS 4 4
RH R T SR 0 et U i 2 T A I T
{1 S R IR0, DS IHC HE D Tg-GLOT 6 [N Y 785 4 ik it
T g5 P U P 45 2% B 1 2% 7 R 428 T 400 1 T K
LA O 5 24 U8 R A 2 E DL, B L4 4
C AT B, W Tg-GLOI 3 [H 1) 3 15 5 3t A X e
RIF#a TRE .

S 3
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Cloning and spatiotemporal expression analysis of glyoxalase I gene
in the mud clam ( Tegillarca granosa)

YAO Hanhan, DONG Yinghui, YAO Binbin, BAO Yongbo, LIN Zhihua”
(Zhejiang Key Laboratory of Aquatic Germplasm Resources , Zhejiang Wanli University ,Ningbo 315100, China)

Abstract: Glyoxalase [ ( GLOI), an enzyme of the glyoxalase system, is involved in the cellular
detoxication,and also plays an important role in the cell cycle and cellular growth. In order to explore the
molecular structure and biological function of GLOI in molluscs, GLOI gene of Tegillarca granosa ( Tg-
GLOI) was cloned by SMART RACE techniques, and characteristics of its amino acid sequence and
expression in different tissues and developmental stages were analyzed. The full length cDNA of Tg-GLOI
was 1 807 bp,and its complete ORF ( Open Reading Frame) was 540 bp encoding 180 amino acids. There
was a conserved domain of glyoxalase family at the 27 — 169 aa in amino sequence of Tg-GLOI. Mature
glyoxalase [ of T. granosa contains two identical subunits, and each subunit was encoded by GLOI gene.
The second structure of Tg-GLOI contains eighteen «-helices, twenty parallel 3-sheets and thirty-six corners,

+

each of the subunits comprising a Zn’" , and the Zn’" binding sites are located within the gap between
subunits. Homologous analysis showed that the amino acid sequence of Tg-GLOI shared 86. 1% similarity
with Crassostrea gigas,and shared more than 70% similarity with those of vertebrates. The results of tissue-
specific expression by real time PCR showed that Tg-GLOI gene was expressed in all tissues, and the
expression of digestive gland was significantly higher than other tissues (P <0.01). The results of relative
expression in different development stages revealed that the expression of 7g-GLOI gene was gradually
increased with the process of development, and showed the highest expression in the eyebot larvae stage,
which was significantly higher than other stages( P <0.01). And the expression decreased significantly from
eyebot larvae stage to juvenile clams( P <0.01 ) and then stabilized. The results showed that Tg-GLOI had
the similar molecular structure as the higher species, and the relative expression revealed significant
differences in different tissues and development stages, which laid the theoretical foundation for further study
on function and mechanisms of GLOI in molluscs.
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