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(1. VLA PER A PERIE 5K P08 09 B 222005; 2. VLARAIRAKKBRFET 4l 4 At 3B ik Ak i
BETMERME ALK E IR mal 210017; 3. PEREER R I SO T FAT 210008)

mE A 5N 4E 48 % % (Eriocheir sinensis) % 5% 41 # 4 B o th xd 0 3 2 Y UR M A 4 K B
(B-1,4-Wy1 ) RAEE) L E 7715 &, B 7w BRE XA 4 % B (ESGHO-1) % F 41 DNA fr ¢cDNA F
|, ESGH9-1 3£ [ 4] DNA JF 7| K £ % 11679 bp, 4 15 N8 F41 14 A4 F; cDNA JF77] 4
K b 2044 bp, 4k 580 NAFER, A A KMEEE O Rk A BNy, RIPCR £ R E T,
ESGHO-1 = E A IR L, ERBRAEREMTEEHE XKL, FREEHT, ESGHI-1
M ERAEEMYUEEAEE PR, §5B-1,4 WH REBRFELS -3, #Il ESGHO-14% 5
HEZNHENEG 2. AHREAFEREREGEATEZTHER, HSERNHRXARES 4
FEARERZENBEL G H AN FOEREE T Lo,

KR

FESES S9174  XHEEERIRFE A

FYERIEH B-(1,4)-D-H A RITR BIL ML
PEZ RN, RARF D AR TEEFEE N
A PEBEUR, G U BRI 1SR SRR AE B0 0 v BR
W A4 R B T K % i (glycoside hydrolase,
GH). R R, i A B ARRES N TR ELF
e, T 3 SEKEETH AL A B P A o 0 i A M
L1 A ZBEATH AL S fR A R . % Smant 55(1998)

WA B R PR B-1,4 WY RAEEE; EE K kAo FRER
XEHE  2095-9869(2023)01-0147-09

I\ L4428 45 28 1 (Globodera rostochiensis)Fil # i {5 1
1Y (Reticulitermes speratus) A 1 43 1 i B 7@ b 1 B
KRG GHO FEHFS), ARSI YAAR Py N I 1 21 4
REGAAE WS, R e R R e ) 27 A R 2 |
Wik, REEDEWREEDY D Z kN
(Watanabe et al, 2001; Tanimura et al, 2013),

rh 46 4 # % (Eriocheir sinensis) X 44 i/ #% , "1z

* BB RO R AT . E R LM P R KR (CARS-48),  “ =7 EFREIETF IR B HEEL LA
A" LI(2019YFC1605800) ., VT.5 48 4l B O A A I 10T B (PZCZ201748) . TT.95 4 il B} 45 2 5 4351 H (D2018-4)
TT A B (P AR G B8 ) 7=l B AR A R (JATS[20191386) . EI AR H ARBI £ 5L 4T H (31972813)FIVT 3544 i 53 AL B 552
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A3 A7 T W IR A0 RIR K PN B R K VTR 2 K
B, RIREFEEREMATH sz — AR EES,
2021), PRGN E R N LRI e M s, AR
KR e g B E S rth E A 2R, A
VMR, XA SR, (HE LU Y TR
F 5 NTFRGH A 0 rh A G5 8 8 i 4 s ) Ve TERL
{EATH AR 25 38 A\ — 2 i 1R 7K AR A 0 (BRI R %, 1989).
HAR G ) B RS A BN TR AT A R Ok TE A
I3 K A A AT 4 R AN TE A o AT g G Sk 4
T 45 G 41 F v B AR AT rh AR R B oY TR I £ 4 2R il O
[K(ESGH9-1)f) DNA Fl cDNA &5, 43 b7 H4H 4153 4
5K B W BFRBRHE, BN R R R T 21 4 K il
LR KB PR R 225, DUk v AR O B I B SR B A 7
UL %S

1 #REF=E
1.1 KIewr#t

1.1.1 ST # CRRISE Y W (34 S E PN
BRI FEWEFE T IR B e, 38 BT IR R AK P21
FPT R NG FR I S g0 3 B 5% 3~5 d J, IR B fik
A AERRAE 1A R SRR A F TR 2R
1.1.2 SEEX A Total RNA 2B & . [ sk
Ml & . DNA $#2EULH & . RT-PCR A5l (SYBR
Premix Ex Tag™ 1. 244k ROX). DNA marker
WA 5 A EAEYEARABRAR, PCRIAH . 5144 K
1R 55 LA K S 50 Al 45 35 o A T AR TR (i) 1y
AR AR, HAIK Y A = al

1.2 HmXE

PEHC 1 #5287 A [R) L1 ZLE0 A B il , B8 T
1711 S = B 781 NI N 17 N S | RS 3 1 i
[ e S N e = BN e [ SR SE 3 QR R 2 VN
REHICT . ATV, KIRZAR, /78T . MMV
WA EE . B0 Bk & B B BER IE 3 A
YysE A T RE SR, JoxHRE S i VeI B T
VKB FAIG i A S B S I TR BR T o P AR RE AR A
R G B T80 C kA R4 .

1.3 H DNA. & RNA i2Hl5 ¢cDNA BI& K

H2HE Universal DNA extraction 157 & 5 /E A4 38 ,
S P ARG LN HZUE DNA, T-20CIRIF&
JH o #3E MiniBEST Universal RNA Extraction (TaKaRa)
R SRR IR, SRBCP AR B B & AU R 2 &
MY BESR R RNA, T-80CHRAE# . HHE Prime
Script™ RT reagent kit with gDNA eraser (Perfect Real

Time )i d BH 5 47380 e s S b, 314% ¢DNA J5 T
20 CIRAEFE

1.4 EsGH9-1 E[F 4 DNA 5 ¢cDNA F3IHy=pE

] FH B 03T 2 21 BB R (Cherax quadricarinatus)
B-1,4- VI A B cDNA JF 51 (AF148497) L% FhAE
O B JIF TR AR S 41 SO (PRINA310144), e %) s
TGN B-1,4- NV E R BEWE cDNA J¥51 . LAH4ES
FEIENT AR cDNA MM, >k Primer 5.0 #4511
51491, X} EsGHO-1 JE[H 1) cDNA J¥ 535474 34 Fi
ko FE3RAS EsGHO-1 FEHAM G+ 75 i Eml b, %
a1 X i S i 8 % 72547 PCR 78 AT, 51
YIPHIILFR 1 % PCRY =ik £ 4 TAY T
Ty B2 F NP, J5 PFAS 2 47 dE R 24
DNA F%1,

1.5 EMERFEST

W EditSeq F& P AT IT il e B HE (ORF) J3 Hr
g A T oM A B = FE R )P 81 5 T NCBI (http://
www.ncbi.nlm.nih.gov) BLAST #4774 H i [y 41 [A] U5
MK R 51 ; i ExPASy (https://web.expasy.org/
protparam/)7EZE T H AT 8 B Y 4011 . SEH R
FEAWET; fdi ] SMART (http://smart.embl-heidelberg.
de/) Wi 2 A D RES ; {# ] Prosite (https://prosite.expasy.
org/) T £ 24 FE R Z5 I D BE AL A4 s (M Clustalw2
A SOk F 5 5 [R5 2 B R 7 91 L A Ar s I
MEGA 6 #4, K H Neighbor-Joining 344 & & 4t it
et

1.6 EsGHO9-1 £E mRNA LA 3¢ PCR EE# M

K RT-PCR i A K5 ESGHO-1 7EA [FJ 4141 A
7] J2 T B 300 B A R PEARR A5 1 R XoF 3Rk it (7 2
4:02017) W45 —4E cDNA BNk 1: 20 Fks, HI
CFX96 S:ff PCR Kl & &t (Eppendorf, & [)iE1T
RT-PCR. Dk B-actin fE N NS EEH, Tora#E2lisK J B
XTI, B-actin FIZF4E R EFE A5 N3 1 s,
RT-PCR 7£ 3 /My B9 S5 rh A FE i & 3 AN
SEE A, 2R A R

1.7 ARE{ERIAELE

Bt HL LG BUREAE A (25+5) g B 1 JR S8 7yl 3 N5
Yo, LG LA 1A R ] B A (VT I S F R A PR
A, EEFCR K M. KEBEIRM . Sk, 16
AORURNTRDEY , ML 1 =40.0%, HLIK /> <18.0%, HLIE
1 =5.0%, HILF4E<6.5%). shiih R i 4 (vkas
£0) FRE ) PE R ML (SR ) . B 24 H,
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Tab.1 Primers used in this study

5|4 Primer

J¥%1 Sequence (5'~3")

A& Purpose

EsGH cDNA F1

GACCAGCAGGTAGTCATGGGCGGCG

P14 cDNA 751

EsGH cDNA R1 TCGTCGTCGTCACCGTCCTC c¢DNA sequence amplification

EsGH DNA F1 GCAGATCAGCTATCCCCAAG PR 40 DNA F51

EsGH DNA R1 CTGACGTGAGTGTCGTCGAT Genomic DNA sequences
amplification

EsGH DNA F2 ATATGGAGTGGGAAGGAGGC

EsGH DNA R2 TCAGGAAGTAGTCAGTGGCC

EsGH DNA F3 TCCTGGGGACTCATCGATTT

EsGH DNA R3 AGACAACGCAAAACTGCTCA

EsGH DNA F4 CCAGCTTTCAAGATCGACCG

EsGH DNA R4 ACACACACACACAAATCGCT

EsGH DNA F5 GTGATCGCCCCAGAAGTG

EsGH DNA RS GAAAAAGGGACGGAAGGAAG

RT-EsGH F1 CGCTCGACCATGAATTCTGG ERYH

RT-EsGH R1 GTAGAGTTCCCTGGCCACAT Quantitative amplification

B-actin F GCATCCACGAGACCACTTACA R

B-actin R CTCCTGCTTGCTGATCCACATC Internal reference gene

RT3 A FAT o LIRAE 9 AN B TE SR v
7, JRPFLE 30d, BEK 17:30 PEATIOE, R
F I ERE ) 3%~5%, FEH 1K, K 08:00 WHER
N EEAE | DR FISEE, SCER ], PRAEKIER S
28.0~29.5°C, pH 7.5~7.9, I#f#%E =5.0 mg/L, &HA
<0.05 mg/L., LWEH )G, TEm)a—IRAME 2 h it
TTHURE, BRI 3 Hrp AR B e i IF IR IR 1 2, &
WALH G T-80CIAE&M, HTME ESGHI-1 7E
ANTRVERE 25 A AR X 28 58 0 A B B-1,4- P8 D) R SR b
it 5

1.8 B-1,4-WVIE R HEEEENE

K DNS S E B-1,4-P4 V)8 S 154,
BRSPS 21 45(2020)

1.9 HIESH

JIT A B 34 LA 4 {5 45 1 12 (Mean=SE) % /R ,
K SPSS Ge it b B XS 5 1 40 B 45 A B 1) 22 57
oL, P<0.05 FmER B H AT REFRC), KA
Origin 2018 B F4 A,

2 R

2.1 EsGH9-1 &[F4H DNA #1 ¢cDNA F 5 H =&
ESGH9-1 ¢cDNA #4124 2044 bp (GenBank & 5%

51 MZ447859), Hb, f4% 80 bp Y 5%k i 1X |
221 bp B 3" dE B X RIS 580 S HEmR AR SL MY
1740 bp FFHC BEHE(E 1A). FIH ExPASy Fl T 4
WEAEAER, ENZEANT XN
Ca876H4200N7270001S 19, FHXT 754 63,993.53, i
RN 4.14, ROE/KPES H . EsGHY-1 & {55 Ak
FHE K e B 2K 0% 9 DIREAEALIX (glycoside hydrolase
family 9) (& 1B).ESGH9-1 3L [H 41 DNA H 11 679 bp.
FE 15 DI FF 14 DNEF, SN RN &
Sk XA 32 AR PR A LR DR 40 Chambon 15,
T LB S5 18 78 (B 10)

SWISS-MODEL =4 Fiilll 45 R .75, EsGH9-1
HE =R o BR]IE . B IS DL R HE 0 TR
B A B, AR TE MO A ZR Glus59 J& i F kA,
RABIR Aspl98 JEFIFM, KRR Asp201 /&
AL M (E 2),

2.2 EsGHO9-1 FiRMELL X B 2GR

B E ESGHO-1 TN & 3L /2 51 5 HAtb e
R Y R R A T 2 H=F A X, 45 R
7, ESGHO-1 541 B4ELHF | 41 2 % (Parasesarma
erythrodactyla) . &t &% 21 4% (Gecarcoidea natalis) . H 4«
B AR (Neomysis intermedia). B 5 X} 4 (Penaeus
monodon) i [El R 7E 57.81%~64.69% 22 7] (K] 2).
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A CAAGCACAGAGCGGTGCCTGTGGGTATATAATGGCACACTGCGCCAACGAATTTAATCCATTTGTGACCAGCAGGTAGTC GCGGCGAAGGTGTCCT

M G G E G V L
CAAGCCACTCCTGGGACTGCTGCTCCTCCTTACAGGAGTGAGCGGCCAGGAATGGTGTGCCACCATCACCATCGATATGGAGTGGGAAGGAGGCTACATT
K pPp L L GLULLLULTG GV S GQEWTCATTITTIUDMMEWEGTGYTI
GCAAACTTCTCGTCACAGACCTTGATTCCCTTCGAAGGTCTGGACGCCATATTTACCTTCGACCTCCCTGTAGACTCCGTGGAGTACGGGCAGAACGGCG
A NF S S QTULTI PF EGULDATI FTU FDTILU®P VDSV E Y G QNG
TCGAAATGATCGACGACACTCACGTCAGGCTGACAGACATTTTCTTCACGGAGACAGGCGAGT GGAAGT TAGCCAGGTTCCAGGTGGACTACTCCGGCGA
vV EMTIDUDTHVRYLTU DTIU FFTETGEWIZ KILA AIRT FQV DY S G D
CACGCAGCCCGCGATAATCGACGTCGACATGAACGGCCAGGAAGCCTGTGACGGCCTGTCCTGGACCACCGCTACACCCTACACCAACCCCTGCGAGCCC
T Q p A I I DVDMNSGOQEACDSGTLSWTTA ATU®PYTNU®PTCTEP
ACCGGCATGGCGCCCTACGATTACTCCCAGGCGCTGTGCATGTCGTTCCTGTTCTACGAGGCGGAGCGGTCAGGCGCTCTGCCCGCCGACCAGCGCGTCA
T GM AP Y DY S QALCMS S FULVFYEA AEI RS G ATLUPA ADIOQTR RV
CGCCCTGGAGGTGGGACTCGGCCCTCGGCGACGGGGCAGACGTAGGGCACGACCTGACTGGCGGCTACTACGACGCTGGTGACCACGTCAAGTTTGGCTT
T PW RWD S AL GDGADV GHDULTG GGY Y DA AGUDUHV KF G F
CCCGATGGCTGTGACCGCCACCGTCTTGTCCTGGGGACTCATCGATTTCTCTCAAGGATATGAACAAGCAGGCCAGACGGAGTACGGGCGCGCGGCGGTC
P M AV TATVL SWGUL IDU F S QG Y EQAGAO QT EYGIRAA AUV
AAGTGGGCCACTGACTACTTCCTGAAGGCACACACGGCCGAGTACGAGCTGTACGGACAGGTAGGGAATGGCTCGCTCGACCATGAATTCTGGGGCCGCC
K WA TD Y F L KA AUHTA AZEYEULYGOQV GNGS L DUHETFWG R
CCGAGGACATGCTGATGGAGAGGCCAGCTTTCAAGATCGACCGAGAAAACCCAGGGT CGGAGCTGGCTTGTGAGACTGCCGCCGCACTTGCTGCAGCCTC
P EDMILMEIRUPATFI KTIIDIRENZPG G S ETLATCETA AA AA ATLAA AR A S
CATCGTGTTCCAGGGAGTGGATAACACATACTCTGCGGAGCTGCTCGATGTGGCCAGGGAACT CTACGCCTTCGGGGACGAGTACCGCCTCGAGTATCAG
I vF QGVDNTYSAETLIULUDV VA ARETLYA AT FSGUDEYRILEY Q
GAGTCAATCTCTGATGCTATGGACTTCTACACGTCCAGCGGGTACGGGGACGAGCTGCTGTGGGGTGCCTTGTGGCTGTACCGGGCCACGGGTGAGGCGT
E s I sDAMDU F YT S S GY GDETILULWSGA ATLWTLYRATG E A
CCTACCTAACCAAGGCCCAGGAGGCGTGGGGCGAGTTCGATCTGGGCCATTATGCATACTCGT TCGATTGGGACAACAAGAAGGCCGGGGCCTACGCTCT
s Yy L. T K AQ EAWSGET FU DU LSGHYA AYSFDWUDNIZ KI KA AGA AYAL
CGGCTCGATGCTGGACCCCAACAACACGCAGTACGAAGACGCCTTGAAGGAGTTTCTACGCTTCGTGCAGGAGGACGCGCCCTATACCCCCGAAGGCCTT
G s M L D PNNTOQYEDA ATLI KEU FTULI RUFVQETUDA AUPYTPE G L
GTCTTCCTCGACATATGGGGCTCGAACAGGCATTCCGCCAACGTTGCATTCCTCGCCCTTTGGGCTGCTAAATACGGAGAT CAAGCCGACGCCGCCACCA
v F L bpbI WGSNURUHSA ANV VAV FILALWA AAI KYGDQADA AA AT
ACACCGCGTGGGCGACCAAGCAACTGAACCTCCTCCTCGGGGACACCGGACACTCCTTCGTGGTGGGCT TCGGCGTCGACCCCCCCCAGCGCCCACACCA
N T AWATI K QLNILILILGDTGH S FVV GF G VD PP QR P HH
CCGCTCCAGTTCGTGCCCCATTCCCCCCGACACGTGCAACGATTGGGGCTTCGATCAGGAAGGACCGAACCCTCACGTGCTGTACGGCGCCCTGGTGGGG
R s s s cp I PP DT CNUDWSGU FDOQESGU?PNUPHV L Y GATULV G
GGCCCCGATGAGAACGGAGTATGGGAGGACGACCGCGGGGACTACGTGCACAACGAGGTGGCGTGCGACTACAACGCGGCCTACACGGGTGTTCTGGCGG
G P DENGVWEUDU DI RGDYVHNIEVAUCDYNA AAYTGV L A
CCGTCATTGAGATTAACAAACGACGGGGCGATGGCGAGGACGGTGACGACGACGATGC TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT

A V I E I N N
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCTCCCTCCCTCTCTCTCTCTCTATATATATATATATATTATATATTA
TTCATGAGACAAGAGGGACGTGAAAAAAAAAAAAAAAAAAAAAA
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&l 1
Fig.1

A: cDNA JFFI5HT: RIGEIE T (ATG) ML L %65 T (TAG) A e R th, T RIZBLLERIR poly(A) B ;
B: WIRESMIEUREE; C. DNA FHIZHRER

RGBT 2T 4 R Wl ESGHO-1 )51 43 #r
Analysis of ESGH9-1 gene from E. sinensis

11 kb

A: cDNA sequence analysis: The start codon (ATG) and termination codon (TAG) are marked with boxes, the poly (A) was

R AT A B R, ESGHO-1 1 5 5 41 B8 0F |

underlined; B: Functional domain schematic; C: Schematic diagram of DNA sequence structure

AR s, EAPBRIRA A R ki im , HRAE S Al

i, HARMIFSERAERR N —F, ZF5RHR%E
R, HAy GHO LIRSy . B s AR5 s
RGN ST 5332, SR G 53 20T TR A A — 3
(K 3).

2.3 ESGH9-1 AR RHERAKFKIZE

RT-PCR Kiill 25 5 W7, ESGHO-1 =243 45 78 11

AL, WiE AL Lk B R(E 4).
2.4 EsGH9-1ZEARRE LB HHIHRIZE

RT-PCR A 45 5 /R, W AEg B EsGHO-1 7
TR DA 258 AR, 2E A B R R 4 1A 41 A -

AR AR, I VIS EsGHO-1 MKk &
T (A 5).
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LB E. sinensis --GGEGVLKPLLGLLLLLTGVSGQEWCATITIDMEWEGGYIANFSSQTLIPFEGLDAIFTFDLEVDSVEYGQ : 71
LTHHAF C. quadricarinatus * --TGILLKTCLLGALALLH 23
41} P. erythrodactyla KVLLLLEALYQAG-——————=—-=——===-=-——=—==-—-————————— : 14
EFEGLIE G. natalis KL L L L E AL Y QA G === = == = = = = = == = = = o 14
HAKEIF N, intermedia & Jhm === === e o LIMRKWVEAALCALILSLS : 19
BEYIRTHF P. d : HAWEFLLAP-------- 1ASIALLSGARAQ--CSSVSITNDWIGSYMAQFSATAGSYFDGLTVELTFDQSVSNLEFYA : 69

M
AL HAR E. sinensis NGVEMIDDTHVRLTDIFFTETGEWKLARFQVDYSGDTQFAIIDVDM ) GQEACDGLSWTTATPYTN JSEEeMAPYDN SIS T aRaY 1o : 163
LIHHENF C. quadricarinatus @ === === e e e e e ADIE —————=—=—=—=—=—==————=— QIR0 YECALCMSYVE YEAQREEEET
LT1AM% P. erythrodactyl : SCMAPEVY) —————-========— 1A Gt 7.\0 A T,CMSY VF YE AQRIEEFT]
FUEH LI G. natalis SAAAPEVE, ——------—=====~ b SV E il SRR VIS C AT.CMSYVE YEAQRIEIITS
HAKRIR N. intermedia ! GEVARAQDGG— === === = e e e e e e e e e e e e cTTPY! t 54
BEFIXHUF P. monodon : GVVEWHDDKYFKLVSSGWHAEPGWGVSFEFKVDYAGAKPSVVAAVM]GADVCGGGGVVTIQPEVE QYD =24 Ve CALCLSYLFYEAQREEETII
. n pC 3G Y QALC6S56FYeA2R
n
vy
AR E. sinensis &:DLTGGYYDAGDEVKFGFEMA Db SQE YEQ e THY- B Y N Es 438y FRAEY : 255
LTHARHR C. quadricarinatus © &:DLTGGYYDAGDEVKFGFEMA DIz AN HSK: (/o TSN BV AT bundg e WATN : 146
LI P. erythrodactyla }}DLTGGYYDAGDEVKFGFEMA EACHS , G:AALKWATDYFIKAHTE)L.Y KLY
ZPER LI G. natalis G:DLTGGYYDAGDEVKFGFEMA IB3EACYS ), -AELKWATDYEIKEH iAER : 139
HAMEAT N, intermedia GyDLTGGYYDAGDEVKFGFEMA RDAYTD G ALRKWE TDYFLKART LR LR
PERXHEF P. monodon G:DLSGGYYDAGD EACHE 4N B2 VKWATDY FLRAHTE 4SNP
LP dgR6t WR DSA6 DG DVG DL3GGYYDAGDhVKFGFEMA TaT L WG 6 5 g aGQ Yg aa6KWaTDYF6KaHT
AR E. sinensis B G AGCETAAALARAST 2 2y : 347
LTHAEHR C. quadricarinatus © [ G AcETAAALAAAST : 1 238
LI P. erythrodactyla > G AcETAAALARAST) : : 231
UL LT G. natalis 2 G AcETARALARAST : 1231
HAHREER N. intermedia B) c ACETAAALARAST 4 1 237
BEFTXTHF P. monodon E} G 2 2 2 A : 344
E YGQVG G DH SWG4PEGMtM RP KID PG3 1A ETARALARASG
HhAB ISR E. sinensis --EHYAY : 436
LIHHENT C. quadricarinatus * LGT--PS 1327
Y171 P. erythrodactyla -=cNTPS! : 319
XYL LI G. natalis IAYe ——~T : 318
HZABEER N. intermedia --cAYAD 1 324
BETXHUF P. monodon 433
hAE Y 5% E. sinensis 1 524
YIHEIAF C. quadricarinatus : 1 415
41 /71 P. erythrodactyla 1 407
UL G. natalis 1 405
H ABEER N. intermedia 1 411
BEFTXTEF P. monodon 1 520
sFVVG5g P RPHHRSSSCP P C
I

B IS E. sinensis : 580

LIHHENT C. quadricarinatus 1469

4121 P. erythrodactyla 1461

EUERHLIE G. natalis 1 460

B AR N, intermedia 1466

BEVXFUF P. monodon & 2 1575

L5GA1VGGE 1g 5 NEVACDYNA 53 1BA66 e
m
B 2 ARG B AT 4 E i ESGHO-1 5 HAh FH 5228 % 51 HL X 40 #r
Fig.2 Amino acid sequence alignment of ESGH9-1 and other cellulase sequence in crustaceans
TR XL AHRPE 100%; TRKEXIE: MM =75%; ERKEXE: MM =50%, #EREHRAHE =M,

n FIRFEEIEA,
YI#¥) GenBank ID:

¢ FRFLFEBILA, p TR FHA, 3AMEFX U DHFE]T |
ARyl B MZ447859; L1 EHIF AAD38027.1; 4145 AIT11911.1;
H AR BAL60587.1; BET XFF XP_037800235.1,

AR

SEE S 2T 1% APF29556.1;

Black area: Similarity 100%; Grey area: Similarity =75%; Lighter grey area: Similarity =50%. The catalytic residues are

marked with a black inverted triangle. n=Nucleophile, c=Co-nucleophile, p=Proton donor. Three conserved regions are marked

with [,

C. quadricarinatus (AAD38027.1), P. erythrodactyla (AIT11911.1), G. natalis (APF29556.1),

N. intermedia (BAL60587.1), P. monodon (XP_037800235.1).

IT,and I respectively. The GenBank IDs of reference sequences are shown as follows: E. sinensis (MZ447859),
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A THEGFIE E. sinensis (MZA447859) 7]
Y1 )21 P. erythrodactyla (AIT11911.1)

ZAER L% G. natalis (APF29556.1) HI Zh)
YIEEFENT C. quadricarinatus (AAD38027.1) Crustacean

BEFTXIEF P. monodon (XP_037800235.1)
H AT N. intermedia (BAL60587.1)

IR FL WY Nasutitermes walkeri (BAA33709.1)
B W Hospitalitermes bicolor (AGP76408.1)

_(:éﬂ'%%( MY Coptotermes formosanus (ADB12483.1) E‘S—ﬁ: .
B A Reticulitermes flavipes (AAU20853.2)
FEFFAT T Bt Sipyloidea sipylus (AMH40388.1)
#KM Haliotis gigantea (AFQ98380.1)
48880 Haliotis discus hannai (BAD01504.1)
_,— FRUNGHB Haliotis tuberculata (AFQ98379.1) ﬁﬁfﬁ”
H A8} Corbicula japonica (BAF38757.1)
| RFFIR Ampullaria crossean (ABD24274.1)

[ JLBERIEIH Mesocentrotus nudus (BAF62178.1) ik E.ifjl—%
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Fig.3 Phylogenetic relationship of GH9 from E. sinensis and different species based on amino acid sequences
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Molecular Cloning and Expression Analysis of Endogenous Cellulase
EsSGHO9-1 from Eriocheir sinensis and Its Response to Different Diets
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DENG Yanfei’, XU Zhengchao®, LIU Hongyan?, ZENG Qingfei’
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Freshwater Crustacean, Ministry of Agriculture and Rural Affairs, Nanjing, Jiangsu 210017, China;
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Abstract Cellulases are a class of modular enzymes with a catalytic glycoside hydrolase (GH)
module that hydrolyzes the B-1,4-glucosidic bond of the cellulose chain. Cellulases had been broadly
divided into three types: endo-B-1,4-glucanases, exo-p-1,4-glucanases and B-glucosidases, which of
synergistic effect lead to the complete degradation of cellulose to glucose. The endo-B-1,4-glucanase is
one of the key cellulases in cellulose digestion, which are likely to be the product of a glycosyl hydrolase
family 9 (GHF9) gene. In this study, an endogenous cellulase gene, ESGH9-1, was identified from the
transcriptome database of the Chinese mitten crab, Eriocheir sinensis, and the sequence of ESGH9-1 was
cloned by PCR. The expression levels of ESGH9-1 in different tissues and different developmental stages
were studied. In addition, ESGH9-1 mRNA expression and corresponding enzyme activity under different
diet conditions were analysed. The result showed that ESGH9-1 genomic DNA (11 679 bp) consists of 15
exons interrupted by 14 introns; ESGH9-1 ¢cDNA (2044 bp) contains an open reading frame of 1740 bp,
corresponding to a polypeptide of 580 amino acid residues, with a typical catalytic domain of the glycosyl
hydrolase family 9 (GHF9). ESGH9-1 was expressed in various tissues of E. sinensis, particularly high in
the hepatopancreas. A significant increase in expression of ESGH9-1 was also observed in megalopa and
early-stage larvae. Under different dietary conditions, the relative expression of ESGH9-1 in the plant diet
group was significantly up-regulated, which was consistent with the trend of B-1,4-endoglucanase activity.
The finding of the endogenous cellulase gene (ESGH9-1) in E. sinensis implies that ESGH9-1 may be
involved in the decomposition of plant diet. Furthermore, this work is a fundamental step toward
understanding the role of endogenous cellulase in the digestion mechanism of aquatic crustaceans.

Key words Eriocheir sinensis; Cellulase; B-1,4-endoglucanase; Gene cloning; Expression analysis;
Different diet
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