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NLAEMMMEEREAEREE£K -DNA W =ERFEISH

AR, RAN, ¥ ®, #ER, HGW, Fik, EH,

I o7, R %, BRI, X4%%
(P PG BT | K 73 77 5 e HE RO T 6 0% 7 IS 530021 )

WE: AT LA E T B A E B THHNV R R 0T it 42 o B9 1E L, 2 % R | SMART
AMBET LMENITHEAR G 2K cDNA XE, L FHERG T ANEABE LA LK
cDNA 5 7| , 3 # 47 7 3 8 2 # o 4 K cDNA X 47 & A 3k 1.05 x 10° pfu/mL, & 41 £ %
95% . HEHLHkZE 1 600 /7 [ 3 473 5, & b 4 0k 5 13 21 46 N\ K & =450 bp By A % ¥ 7 1 531
AR B R K Bk EF N T 100 bp,90% [7] IR 1 &y T & X 2 F F )3 3¢ unigene, 1% |
unigene 399 4., KMl HEH 32 — A EAEE G HE, £ cDNA F7 K& % 1002 bp, 4 4
M3 A EERARGES, EEAFILARAZFF SR AT NLALRES 1 f 2 H
EEEANAKI,EANTEREES 12, UATEN AR EEASDFF HEARLERS,
HEE 80% U L, BAF T ERT-PCRAZAEAEFAAL MK AN ERLE R LR E
R e 3t HF e b T R o 40 4037 s 7 (THHINV) By 3t o5 o9 0 e A § o 8 & 3k, 78 i B
B AL R AR, E R R R R P Tk k% B A R THHNV 5 & 0 xt T iy
NERAHERG, EFE R MAREPRARRK, EHEFREF LTI ARE, WA LA

Z 5 RREERANLE

SR AR BRRE G AR AT R A AR # 5 KK

MESES. Q785; S917.4

JLYNTE X} U ( Litopenaeus vannamei ) 35 585\ S
T v K 5 B8 M SRl xR T el 28 55 R e
K A FSERE S SR, 9 MR 1 4 R A
AT A2 52 M) LA Xof R R B B o R i 1 e K B
il AT PLAA Y5 0T W B 1 8 ) A5 R i A MR A AR
ANEC LI, BIF & Al R B PRSI & A 1 255 Bl 45
T Il — R PLAA Y0 M 7 B o vk A5 e 2R ) AL, A
& T LGN R BR AT F WS Y A AR LA
TR MR IR R v, 55 A R o 2 0 R - (R 2 5
RS R X M 5 i A T RRURRR & 1 2 TR 9 A I
BRI R O, B, kRS 50 R B
1) S SHEHE DAL, BB B 78 PLAA V5 X I fiy 38 J e 14 4
FHLE, X T45 5 LGN XTI GO & F L 0 IR AL
s 7 24 100 0 108 5 141 B N T

%5 B #5:2012-02-27 &8 B #§:2012-06-20

N ERAR SRS A

[ & i ( peritrophic membrane , PM ) J& 3 i@ /7
1T 719 LS Wy W T8 N 1) — Tl o 454, 2 AN IR )
JBT 30 AoV AT HE AR Y SR R . R R AR
AL B2 F 2 M %) B B4 By, — A E
S5 G DR UL B £ R5E 285 19 1 5¢ M, TE Sl W 1k ik
EIRY BT B b, BB SN RO SRR T B R A
FYIR AT Z 5, PSSP B R
—REAZEAMNGEN AL 2R R E
ARG, FLE AT E TS, ETRRAEA
TRA G Yy A0 R R AR A VE R B e
EEWEILT R R AR R A
MEZILT B4 & D ae s, 5L T Bl 3 fr 5
AR S A AR BUE M RR WY 24
Jpak, AT E & xR R W # ( Lucilia

BB ) B2 AT S5 HORTT At Rl S CRE B M 11107012-1-3) 577 04 3 98 k< 5 A3 00 H (2012GXNSFDAO053015 ) 5 BLAL A M

Pl B AR AR R AL T (CARS-47)
B IAEE : I, E-mail ; chenxhan@ yahoo. com. cn
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cuprina) '*! 48 (Anopheles gambiae) ' £ A W
( Chrysomya bezziana) '® F1 4l B\ ( Ctenocephalides
Jelis) 45 TGS HESH ) 0 BBl £ IR AT T A SR
CHEMAR T 4 KERRERD, PR Z
5 =R R AR, ik SE [ R AR L
TG EN, A BUKARGE ST, T3 25
gEp ke

PRI, T J LA i %o o R 0 2 1 P e F
Xof $ig 7% %f W 7 T JR % B P A AL ) B AT R
MIBEFEMNAE . SR, H AT A FL g I X £
JBE AR B R P S Il . Oy T ESE S R R X
HRAY & A2 A OG0 38 B, A BF 58 Al ] SMART
(' switching mechanismat at 5’ end of the RNA
transcript) $ R #il LD-PCR ( long distance PCR) #%
AL T XTUR 7 38 412U 424 cDNA SCFE X%
SCPEREMLIN e A2 B T [l £ 18 2 R TN, e B T L
AR R B R R R R 42 K cDNA R4, JF
XL AT T o B WE 5T T AP R BT
Je 5 1 2H 23 2R %€ 95 £ (infectious hypodermal and
hematopoietic necrosis virus, IHHNV ) X #F i1 5 &
THHNV 3 #R A [[) 2 4 i e R A 5, Oy itk — 20 JF
Je& i B 1k 0 By 0 K B T Bl

UM Tk

1.1 B

S JT e 0 PTG I E P K A BT
F YR 5 U R E AL B A G S it s g THHNV
FIIR G THHNV Xof #F phy AR 52 56 3 (R b B0 A6
AT 5 B RNA 1421057 &4 GIBCO BRL A #] ™
mn, mRNA 4 fb ik 7 & & QIAGEN /4 Al 1y
Oligotex mRNA Kits, RT-PCR iz #l| & ( ImProm-
II™. Reverse Transcription System) . pBluescript 1
SK # ik &~ % K . X-gal \IPTG Iy § promega
/N 7] ; SMART PCR ¢DNA Library Construction Kit
VL % DNA Marker 4 H TaKaRa 23 #) , H 3850 15
g B 703 M4l RIGAF # ToplO i A= /A7
1.2 LB/ H*E

LGRS EF THHNV ) R (A 470 2% e 1
PR A4 30 2o JIL PR 3 S5 FRLAS [ B ) WG J e THHNV
Xf W 2H 2RI 5 2k %k PL 9 B I i 4T THHNV I
7, & 1 PCR 3% F 41 804 Fr 36 % {3 4 THHNV Jig
BE X HRHEAT AL I, R A5 2y B THHNV JL 4 5 ) iR
FIFLEES THHNV JLYY X AR

% RNA # 42 Ix ##= mRNA ) % 4t Ei’s
GIBCO BRL 7w () i RNA #ili 423 7 & Trizol
reagent #4115 W 42 UK G THHNV 5 25 Al IE 5 Xt
R a8 2 23 50 RNA 42 15 19 RNA Gl i 2% 1) B
JEAEHL UK 73 Hr RNA (52 %1% . 4% QIAGEN /4 v
Y Oligotex mRNA Kits #: 4 1ji B 21/t mRNA, H
O3 606 HETHIN E RNA HI mRNA A, Fll Ay,
{EL, HI T 0 B RNA (% 2 B2 3 5k .

X 8 28 4% ¢cDNA & #) 2 SMART
PCR ¢DNA Library Construction 2 #% i, 7 &5 U W
P AT SO g F . LA mRNA O A, 78 06 55 ¢
Bl 19 45 45 78 cDNA 2 — 4 ; #1] i} LD-PCR J5
G N EE cDNA BRI AT Sfi T FR 1 P 1) 7l iy
DY 5 4% 10 & B AR 2R A cDNA 3 2003 85 )5 % &
% pBluescript [ SK # 44 |-, 5% b K #F 14 5 il i
GE T B T A BORNIE B B b SR S 92 SO T
JE 1AL A (cDNA SCPE 9 B (pfu/mL) = &
T T4 B < i AR B < 10/ T B3GR AR, T
HAHE = HBEADE/ S A x 100% ) 5 T
WS %€ cDNA SCHEY 5T, I 3647 17 41 U
E , B 345389 cDNA J7 51 7 GenBank %4k 4 #E 17
Jv 5[] 5P be A, A 4 FE A S 1 A T

Fol e Bt 5 A WAz & F 44 F1
DNAStar #{FH#) SeqMan 72 J5 X i 5 45 SR £ 17
BARF I K BRI o B TR LR Y 8 Iy 4 4
2& % NCBI BLAST F2 ¥ i 17 )3 41 te X (http: //
www. ncbi. nlm. nih. gov/blast/) , | A1 DNAStar
B A ) EdiSeq #& 7y i 47 I ik 4 152 HE ( ORF) 1y
T 5 BL R Y A A B . XS i Y A
jfid Interpro Scan {4 (http: / www. ebi. ac. uk/
InterProScan ) i 17 4 [ 5t H) BE 25 #4 380 73 #r , 3 2o
Motif Scan & & (http: // myhits. isb-sib. ch/cgi-
bin/motif _ scan ) 73 #r & F Bt 20 € AL &0, 1
DNAMAN # A4 E 47 4% 1 TR 17 91 F X o

¥ T & RT-PCR A O 2R A5 1Y [ A R 2
A3 H Ry it 5 9 (PT1: 5'-ACAAGCCTT-
CACTCGCCAC-3"; PT2: 5'-TCGAATACCATG-
CCATCTG-3') ,i%5| ¥ il T B4 THHNV 1 §i &
¢ THHNV Xf BRIz 38 TR 55 21 k15 i h e
B 3L W 2 B-actin (5] ¥ JF F1 O actinl: 5'-
CGAGAAATCGTTCGTGAC-3'#1 actin2 :5'-GATG-
GAGTTGTAGGTGGTCT-3"), k& & RT-PCR 1§
P 14K & N cDNA 1 pL,10 wmol/L i b Fi#5I
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10 3 WR 5 3% , 2 - PLAAEE XT3 [l 8 2 B BE DY 2 4 cDNA 19 o g I J3 31 2 A 1505

Y14 1 pl,2 x MasterMix 12.5 wL, K I #8 4 K Jin
% 25 pL, PCR ¥ 14 #2% K 94 C 3 min,94 C 20
5,58 C 205,72 °C 30 s 4L 25 ME#H, B PCR 4
War=Wy S wL A 1.5% B9 B g 0 B e L Tk o3 AT o

2 =

2.1 cDNA WEMHE K

¥ LD-PCR ¥ 14 & B BUEE cDNA 7= 1 1L 3
L T 1. 5% B NRRHEE S i Uk, 25 R 93 v B R/
0.2 ~3.5 kb, FL.7E 1.0 kb AbFF7E — & 5055 (R4 45
FULE 1, 3% e B A B XUBE cDNA 45k 58 4% |
T R cDNA SCE AR ) BEOR

1 LD-PCR &M cDNA =4
Fg.1 Double strand cDNA from LD-PCR amplification
M. Marker

2.2 NE#REREAMENNE

SEUS P AR AT B B 42 2 W) R 1000 pL
BOER Y 1 pL B AL S, BT iR 15 10 BT & B0
1 048 4~/#x, H i B BE 992 4, #5 BT 56 4>, H 4
K J 95% , cDNA 3 JE 4 & 35 1. 05 x 10°
pfu/mL
2.3 ARBAXNEERFIIMNESHH

BEBL P 29 A o B F 47 W0 5, 7 i st A
245400 bp LN 1Y )7 31 )G 6 ) 22 S H BUTF
Xk 22 4 7 4 4T unigene U Jf, 13 3] 19 &
unigene , unigene LL {52l 86 % ; [m] i) X} 51 k4T 4
Ko, 16 22 57 9 h A 16 25 0% 51 A AH G [ I
R E RN 3 Rk, e B RK 19% .
24 XEMNFREBREEAEEFIINRKERN
T

PRI 1 600 A 5 B 347 D0 P, 25 R 2K S A
FHH A K BE =450 bp AT H 1 531 55, R4l
) 9 7 B K AN /N T 100 bp, 90 % [ 5 1 £ Jit )
X i 22 77 51 5 Jf unigene , 74 #| unigene 399 %%, JE
Ji{—~]* unigene & ,
2.5 Peritrophin E & F 5] &9

Peritrophin % B 5 71 i# 17 DNAStar seq
B E R E K S FiA unigene FEHEAT I
XF R A T L9 R R R R e K
CDS J¥4 (K 2)
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2 AMEMBEREREAERRSERFT

Fig.2 Nucleotide and deduced amino acid sequences of L. vannamei peritrophin

Peritrophin % B 5 7| % #7 ¢ Peritrophin 1.2 B ATk 3, i IR 2 iR
JLH CDS J# 514252 & NCBI BLAST 2 3 ¥t 17 1.2, DA K r [ %o 0 el B 2 P 2 A 0 371 Y T 90 v
B A He X, % B3 31 5 B8 5 % F R S R i R e kR 80% L F(E3) .,
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B3 BERIEZEEEERE CDS FFILLs

Fig.3 CDS sequence alignment of peritrophins

A Ji DNAStar #1 ) Edisequce F& J¥ #5  J¥5, Hgnt iy & S B8 70 T i i i 5F
Peritrophin J& N ) 4 05 77 51 B 0 L A9 = 6 R BRABTERR B W TR 1

®1 ERBEZOEENSERFIELER

Tab.1 The physicochemical properties of amino acid sequence of peritrophin

o TR S BAEERER WA MRS it 7K M KR R A 2 A R R
N
" molecular isolectric amino basic amino acidic amino hydrophobic polar amino
name
weight point acids acids acids amino acids acids
Peritrophin 33.838 7.987 303 30(K,R) 24 D,E 88(A,I,L,F,W,V) 105(N,C,Q,S,T,Y)

8 4 http: // smart. embl-heidelberg. de/7F £& 70% 72% F168% (& 5) .
B 53 33k Peritrophin 2 F A & SE R 5 91 147 45
PR3 T A B, 7E 91 ~ 144 F1 146 ~ 199 1 HE R 5k
J (] B A7 780 () ChtBD2 25 4 I 45 1F (18 4)

i 2f NCBI Blast 5 4 Xf T 15 2 A 4 5 1) 24
FEWR T AT TR A R, R U ) & R R
FIGEERER R R ES 1.2 HERER

FTA 3 46 X0 T BT £ 0 £ 1.2, 14 % ol [ B4 EAREAS s
R I 2 Y [) PP 20 3k 30 72% T1% (71 % Fig.4 Peritrophin domain
Bk HH L] X b X3 E i AL
accession description query coverage E-value max ident
AEI26265. 1 peritrophin L. vannamei 100 % 0.0 100 %
ABLS86146. 1 peritrophin 3 precursor P. monodon 97 % le — 142 71%
AAF34332.1 peritrophin-like protein 2 P. semisulcatus 97 % le -142 72 %
AAM44049. 1 ovarian peritrophin 1 precursor P. monodon 99 % 3e -139 72%
AAZ66371.1 peritrophin P. chinensis 98 % S5e - 138 68 %
AAMA44050. 1 ovarian peritrophin 2 precursor P. monodon 99 % 4e - 137 71%
AAF34331.1 peritrophin-like protein 1 P. semisulcatus 100% 8e - 137 70%

Bs BEREZEASERFIIRFEMELE

Fig.5 Similarities between peritrophin of L. vannamei and other proteins

http : // www. scxuebao. cn
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2.6 NMHEMNTEREREEAEFEMNRIEFE
1 3 2f 2 i RT-PCR % 3 PR 7E 1E 8 % R AR
) 42U 23K 40 BT 26 W 9% 3L DR A0 R T M
Jih IR R A AR A Rk, ke
RT-PCR X} % 2 [F 75 j&% 4t THHNV ¥ 5 XJ 5 il hi
THHNV Xif A [5] 2 2 323k 40 A & I i B TR 7
PR e THHNV 55 35 19 X5 58 (00 B o w3
KT IE iz R0 LA rh 28 3R AR, 78 B8 6 5K B
55, FEHR P AN 2235 7% 3k P 7R I e THHNYV 95 5 119
O WS 0 JUE 2 3 B S 955, A R LR L UL PR
R IBBAR, EE R E LT AR RIL(E6) .

E6 FE=ERT-PCRENMNEREEAERE

N EIT IR IHHNV ARA LB RIEE
L. B-actin F& R 7EHT THHNV X8R 75 [7] 41 48 2 5 4 0 45
2. P AR 1 3 PR PR 40 THHNV X S ] 4 4020 2 2 0 4%
B33, B-actin P E B THHNV X 0F R 7] 2 2120 5E 4 ) 45
4. BB MR (3 AR SR Y THHNV XF RS [R5 41 2028 5 i
IER
a. bsb i sc lgsd. B e IR E WL g B8

Fig. 6 Expression patterns of pertrophin gene in

different tissues of IHHNYV-infected and
IHHNV -resistant L. vannamei

1. Semi-quantitative PCR analysis of B-actin gene in different
tissues of IHHNV-resistant L. vannamei; 2. Semi-quantitative
PCR analysis of pertrophin gene in different tissues of IHHNV-
resistant L. vannamei; 3. Semi-quantitative PCR analysis of B-
actin gene in different tissues of IHHNV-infected L. vannamei;
4. Semi-quantitative PCR analysis of pertrophin gene in different
tissues of IHHNV-infected L. vannamei.
a. heart; b. hepatopanereas; c. intestinal; d. gastric; e. eyestalk;

f. muscle; g. gills.

3 3t

e PLAA X R 37 i A v A UL 1) 25 1
PR A LB 75 (WSSV) Bk A 75 (TSV) Flf%
Qetk B T i ML IR SE 0 75 (THHNV) | 5 256
T VRS ATS 2 5 M ML A I8 08 IR R B A AE A Y

e KRR Ti o n o] 00 1 0 B 1 0 0 4% 1 2 LA I
Xof U ft e 5 B 450 174 AT 5 B R R A, A R ORI
JUGA X U 5% 58 M 457 252 fdt B & i ik o i 2 17 i
B SR B L ) W i JR i B 1) TR 2 S 3
JUGA 5 X R B 1 82 1 475 d5 oAy o o 15 3k ) 3%
A2, Xof M iy T A St 5 B E AR I BT
I, T B 6T M TR g o 5 M 5 i 14 L ) e ik —
AT Jee o B 1 92 05 B 45 B0 118 BF 5 ik R O B

A A T LN E X HF IE H e 4 2 K
cDNA I, R EZ 8 0 1.05 x 10° pfu/mL, %
PR S 4 A R B 450 bp, AL R R
95% , 5 FEW ¥ 5 , ML 45 90 % [w] I8 Ve 1 Ji U] %o sk
BL 7 51 5 - unigene, 75 #| unigene 399 %%, ¥ il —
4~ unigene JE., F| I DNAStar seq ¥ 4 ¥
Peritrophin 3£ 5 iR unigene JE#E1T kb X%, 3575
T LN BEXT BF Peritrophin K&K ) 42 K CDS J¥ 4]
Y5 GenBank 4 A L 4 & B0 L 55 BE 55 0 AR Y 3R
Bl 1,2 iR (AF510331.1 fil AF510332.1) %
JeL VA X B B RS AE 2 1 (AF095580. 1) J [H] )y
G EA B R K8 T 90% LA b %N
St A & H AR 91 ~ 144 1 146 ~ 199 4 HE R %
Jkja] B MR () ChtBD2 45 My Sl A5 iE o 1% 405 4 3
PN RJLT B4 & K, ix 4 CBDs f14% 6 ~
10 A ORAF Y 2 D 28 2 5% 2k 70 /0 35005 7 1 A IR
B B 53 R4 18] B, DAZE £ [ B
W R E R, A BT R A5 R B
BTN R IERR R A LR S B, % R 4 T Y
B R IE TR )T 51 5 BT 0 R AL B AR
1.2 HlEBE AR 3, X arE g mE s 1,
2, Db Ko v [0 B R £ AR B ) IR 43 O 5k B
2% 1% 11% .70% .72% F1 68% . H I &
A ST ARAT B FE R 4 Sy PL 4 o B B £ A 2
HEH P,

H A, 0T B g T8 £ R A A= 3 ) R e 4]
ARSI RE B A KRR A MBS
Pl 27 B UM 3 b i 400 e 0 £ ) =2 i) 1) —
A R, H AR B A 8 e 2 fRE B L
PRI, BT ARG R AR A SRR
AHE IR E R SORE AT T LGN XTI Y B R
FEDA 56T B R T B AR By 1k 1 A R R A G
BEIRe AV LT B R AR R S
IHHNV Jij 5 A1 51§y THHNV g 55 ML 44 35 %) JF
H S EH R I8 22 5 45 R ORI AR
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R 7E B s THHNV i 2 19 X0 Ji 38 A L7 A
Fik MAE BT THHNV 5 35 % 4R (9 8 b &
KL AEm ALY B R BB, B B os 5 E
ol AR R, ) AR B A S 7 kR
BIRAR K,
UEAER , AATT DA XS B 2 B A A 32 25 5 T 328 W
S TE B 5 R A AR PO BE . Khayat 25" 75 46 8
XFUR (P. semisulcatus) FHF 5% K& B0 B & B8 & (R
SR i ARG T 00 R AR A R FE B - R B
— 2R Z, HL B A A R R R 2 0k A PR
FH0E . Kim 257 ) H A X #F ( Marsupenaeus
Jjaponicus) ™ j& BLAE 52 B O F R AWRIE K — 2
BERCIR B 32 o MR ZE BT 5 S B AR B X
NNy R R = S NI S R N
W2, Pongsomboon 25T By A T A I E
TE BE ) IR ARG WSSV 3 0 R gk 1 21
L By RIRE O, K IAE IR G WSSV % IR 9k 12

HAFPRFIFEEBREHILRA A VEERE ]
e 2 50PN . SR, ALK B9 & B p

FF Xof W ] P A P A E ”“%uéﬂiﬂiﬂ%‘?ﬁ%ﬂ?ﬂ%ﬂ%tﬁ
HROW A Fe ik, 76 A R RS B I 40 A L0 LB
i RS S Hp RS 0 3 ik — 3 PR 3k ﬁﬁﬁ*ﬁlﬁlé’a

EFHANTNEAFS . ARG REN, BE
JIE 2R P 5 7R T e THHINY 5 2 19 PL 4 T X6 SR
4O R s s AR I IIE s ALY rh 3k Ik
Z L AERR R OR A I i A R AR B Y THHNV
95 5 A LGN X IR0 AR LR UL AR Y 5 R A
BN FAE N & 8 ARG DAL f b e B
30 A6 B 1k SR AR R 5 B, DA R e
M2 R ERE M AR BT RE T B — B R A
AT

S 3k
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Abstract: In order to study the peritrophin function of Litopenaeus vannamei related to IHHNV invasion, the
full-length ¢cDNA library from intestinal tissue of Litopenaeus vannamei was constructed by switching
mechanism at 5’ end of the RNA transcript technique (SMART ), a full-length cDNA of peritrophin was
obtained by gene splicing and its characterization was analyzed. The capacity of constructed library was up to
1.05 x 10° pfu/mL, and its recombinant coefficient was 95% . 1 600 clones selected randomly were
sequenced, 1 531 available sequences with inserted length =450 bp were obtained after removing vector. One
cDNA of peritrophin gene sequence of 1 002 bp was obtained from the clones, its protein encodes 303 amino
acids. The nucleotide sequences of Litopenaeus vannamei have an overall similarity of 80% to peritrophin 1,
2 precursor and peritrophin 3 precursor of Penaeus monodon. Expression of peritrophin gene in different
tissue was analyzed by semi-quantitative reverse transcription PCR ( RT-PCR) , the result showed that the
expression of peritrophin transcript in myocardium and gastric was higher, the expression was lower in
hepatopancreas , intestines and muscle,the minimal expression was in gills, but not in eyes; Expression was
obviously weakened in heart of IHHNV injected Litopenaeus vannamei, expression was lower in
hepatopancreas, eyestalk , muscle and gills tissues,there was almost no expression in intestines and stomach.
These results suggest that peritrophin of Litopenaeus vannamei was involved in prevention of IHHNV
invasion.
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