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JB T OREEERERRS . TR AT I
B X BRI B8 5 D A 2= F T, AR BR AL A g T P
[l HH] % R RS [] 41 40 f9 cDNA SCRE Y 3418 T
10 446 %3k Mg &8 EST Ml jP 45 K b G X IF R T
Hh [ B F O O 3 HR A R B 52 3 R 41 41 fY EST
WU FE A% 75 039 400 7 45 S o 3 5k o ol [ B
X R Sk i 8 SC B 10 446 S5 EST Fl I I ST (1)
2 371 4k EST 5 45 AT 007, C 23R8 T K
5 0] R G AR e 0 R R O ) T R
T EST-SSR %1 & BF 5, 13 8 T 229 4> SSR 4
TR,

XA R AL Uit 4T EST U )7 /& 78 5% 5 K I
BFRXTUFH AR 2 R B TR R HAT A
KX 22> R e A 2B DR 3R 5818 O 1 LL 343 Bt 38
AR . 3 Xk [ R R 4L EST BEAT
VG BT, A BT B A BE T X IR Y
G E IV E U ZE RN A K B R o) 4 ) A A B
% 20 e i TR 2 19 0 R L 4 R TR 4 4R IR i 2
St [ IR 4 I BT R v [ BH X IR 5 53 K
P AH S BIF 5 $ AL T Al
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1.1 HRIFEIERIE

T 2011 4E DAY gy b = B X AR Sk B
cDNA 3¢ J& b B HL Bk WO o BE, R OH
MegaBACE1000 il J7 ¥ i 17 5" 3 il /> , 745 5] EST
Wy J5 46 s 10 446 J%, ¥ #i | {4 &= NCBI
dbEST %k 4% % ( % 5t 5. BG891023-BG891738 ,
BG901403-BG903971 , BG936683-BG937304 ,
BM293906-BM299611, BM302286-BM303124 ),
T 2004 A7 P\ A5 A e ] BH G I 0l 9 AR A A B 5L
32U cDNA ST o Bl AL Bk B o [, R T
MegaBACE1000 ] J5 1 #E 47 5" 3 0 o 4% 3] 15
) EST W )37 J& 46 B HE 2 690 2% .1 067 4% Al
12824,
1.2 EST HiER T 32 f1 B 2K P 42

D AR A5 1) EST ¥4l 75 22 56 0k 47 i Ak 38
CIRVS TRV Ai0E -8 X s iR D BN s 2 NiL)
h g, ZBREA Y 5 15 G 41 Fl PolyA 43, IR
B 7 i 7 52 7 40 R S T A1) o R R AR F S BT R B
1) EST 048 i) 5 A5, 55 S5 F A seqclean {4 ifE 17
TiAL 3R, K J5 A 1 TGICL B 44 #E 17 5 28 i 9F 4%

software/ ) , fx 215 3| unigene,,
1.3 unigene BY;EFFEFNThBE 50 2£

ffi A BlastX ¥ unigene 5 NR % #i§ & #1
uniprot £y R HEAT LL XS, E HBLE N le-5. )1
BlastN ¥4 unigene 5 NT %4 & #E47 lL XF, E (HiX
B le-5, XF7E NR P 347 VE T /Y &8 43 54 1)
InterProscan THAEIE %, 56 % HOE BE B
A 4 B A BRI GO 5, JF 5L '8 WEGO [ uf £ it
f) native format % 2 )5 , #2 2¢ %1% M 3% (http: //
wego. genomics. org. cn/cgi-bin/wego/index. pl) ,
#47 Gene ontology (GO) I E 4325, ¥ unigene
M T % 5 5 3% 52 3] KEGG 1) KAAS 7E4 T R
(http: / www. genome. jp/tools/kaas/), ik $%
BBH J5 5 KEGG % #i & L %), 7% ] unigene 7E
230 B R B G R o
1.4 ALERHMH

I RS > 7 125 I e A [) 2H 45 S K -1
WA RES A AU IR A N = R RB RN . A
WEFE A AN [6] 2H 210 EST J 41 5 b 5% 26 Pf 43 7™
A= 1) unigene 1E K 2% A7 2H VR Ve o0 .
Hrp— 4/ unigene 5 H ¥ =HEIFE—ED
unigene #4174 H BlastN F X, %A ;= B DE LAY,
RIAE Ay 2H 25 S 1) 2 s A ) I 5 A4 2H 2L v
MR AR BEAT R RS GO ZhaE sy, Ml HAE
GO Zp & i & Ho M9l 1 21 21 22 S 15 3 25 LY e
S E R,

fEf8 1] TGICL #EA7 E PR, A overlap
XA EST & e REFH — i, REFHEZ LR
PR contig, H1 T 7E I 57 5o 72 vh 2 Bl AL Bk J i)
s, PR X SE R 2R 3 — Y EST ¥ H 78— & 2
JE AR TR R IR TR b AR
contig £ & %) EST %t H £ 17 k51 , L B EST % H
I ZRYHT 4% contig FEAT 23 #, T 1 A A ] 20
LU AR LR Y 22 7 0 R, A S8 R 8 B4 40 A
Iz B HE PRTE 2 A A 2 b R 0 D 3], {H Bk PR 5%
KBIE X HFECH A B 22 51, Al LU i e A AS [+
HA R [ — 2 A contig fF 0 & ) EST
BH 5 R Y FOAE T B0, Ok T R — B TR
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2.1 RBEBENTAEMRLEDE

JR iR e 1 s, N Al LU 50—t
DU 1) K M 758 EST i 80K, (H P B B2 AR X
B, HA 372 bp, B LI 0 i v R A A0 B
i EST 44 4 | & ] 3k 500 bp 7247 . Ul W4
T 3 R A ZUR I e B TR A AT A0 Sk
Wy, A RENEZFEHAD
unigene [ F- 1 K BE [F] 4 2 I L IR AW L R 30X 3
Rl 4V K, 7T i 3 600 bp 2 45 5 1 4 IF I 15 %
) unigene -3 K & Sl 478 bp, x| unigene iy
2.9kb(F2),

F1 ESTNFEBHEENERFRL

Tab.1 The basic information of EST raw data
HEUp A Bt/ % FWKE/p GCEHR/%
tissue distribution number average length GC content

3k g & 10 446 372 42.73

111713 2 690 462 46.79

HR A 1 067 539 49.91

[7i A 1282 481 49.23

HIt 15 485 408 44.82

F2 ESTHEMMALEMBEPEER
Tab.2 The result of preprocessing and
assembling of EST data

M i RA BRE AIF

cephalothorax blood eyestalk ovary total

JE G EST %A 10446 2690 1067 1282 15485
Tk B )5 % H 10 075 2367 1023 1169 14632
contig i H 1025 277 90 148 1369
singlet % H 2429 776 316 396 3366
unigene % H 3 454 1053 406 544 4735
unigene 2K B 411 589 625 595 478

f% ] unigene K JF 2952 2556 2079 2180 2901

2.2 unigene B4 £

#% 204 unigene YTERELE R ILE 3, N
GO 7 RIEBLRAE (K 1), R A &HE B MR
PR ERK KT SR AW A o B A W S,
T H A HRr 7 1 D RE 73 24 . AR IE &
AR L o3 A ok A, b B B 415 O 41 B
GO s B HIE I 22 5 e W 0 o Wl /s B SRR A7 fif A
Pee e b ke v o ANRE TR BT Ry Fii 2 o3 A ok
% ,GO 7y 2% F virion part, rhythmic process I
locomotion & Ifil & #H %F 4, nutrient reservoir

activity 2y OF 5L 2H 5 A7, virion {U7E Sk i 78 4H Al i
Wi 40 v HY B, transcription regulator activity ¥ 7E 3k
J T 4 R A 2 Hp B cell Killing 437 I 4 A0
AR A9 40 v B, viral reproduction X 7 Il % 25 1 5
B,

WA I KEGG i@ g E RGO F R
Byl g W &), 45 MAPK, Wat, JAK-
STAT . Apoptosis . Endocrine 4815 5 18 %, {H 5% 3|
I 2t A0 ) o 22 S ) B, 5 AR I A 25 /D BOL
AN IBRAE B TR 58 #, R 4 d B Y T BT A
AL AR VE R 238 B A 3 L BR R T AR
3E P K O E X IR A A 2= F 0 A . L
TNy IO H ) G B JAK-STAT H7E: B 3|
PI3K F1 CBP WA~ FE R o 3xX 3¢ W] A0 1S 21 4y 1
HELTD 3 B TR, AR v e U R K O R

- EREK.

#3 FHLH unigene WIFHEER

Tab.3 Annotation result of unigenes in each tissue

KMaws  mk  BRA RE B

cephalothorax blood eyestalk ovary total

unigene % [ 3454 1053 406 544 4735
NR # B4 H 1179 589 250 382 1897
uniprot 1 B HH 975 528 227 345 1616
GO FER%H 293 174 97 116 432
KEGG # B3 H 513 325 137 243 788
pathway %% H 191 197 147 156 238

2.3 AEELR% R unigene B 5347

A ALEE 5 unigene I 5 HLBIRE (K 4) 3k
JHgFB 64 unigene AN [A] T AW 3 Fh2H 1A HF
unigene [ {91 f i, FE U LR 4, T HIR A 4 0 Y
HL2H 1Y R 5 unigene It o L 0] 5 AR B s AL D
M ZH 25 57+ unigene X NR 25 [ 80408 2 19 13 R
T OLR A, Sk M R A & X IR KR T RE A%, L AH
XF HAL 3 ZH A FF 5 unigene R4 8 1 A 2E L L
HZRE . MRAL R HF 5+ unigene 1 BE 2 2 Fh 55 41
M T-AH 2 A9 45 (1, U0 caspase . autophagy protein
5 .inhibitor of apoptosis protein 45, $& 7 41 g I 1=
A OCAT 5 3 A 12 P S5 00 200 P PP A > 35 BR o MR AW
ZH R 5% unigene VR B 1Y B 25 0 A G
(4n arrestin , opsin ,rhodopsin ) FI #f £ 8 5 AH 3¢ (4N
ceramide kinase , survival motor neuron protein ) ,
P B 2H K¢ 5 unigene VERE B AV O F AR S
K 254 A ¢ ( Ras-related protein Rab-1A | juvenile
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hormone epoxide hydrolase #f vitellogenin) | 4 %
#H ¢ (anti-estrogen resistance protein ) F £k 7 4K A
5% ( mitochondrial  ubiquinol-cytochrome ¢
reductase ) f) Z F I REE H o

M H5 57 unigene 1) GO 432& (&1 2) nl 1, IfiL
W 4H B9 47 5 unigene FE virion part, locomotion
rhythmic process, cell killing F1 multi-organism
process £ w4, 32 5 40 R 4 T RS AR
B ) BE M &, R WS 41 M FF 5 unigene FE

molecular transducer activity ,response to stimulus
multicellular organismal process, pigmentation F
biological regulation ¥ F9: & 4, FE 5{F 5 1%
FOA ) o7 98 4% 55 D RE AH G T O B 41 9 4R &
unigene fE nutrient reservoir activity , reproduction .
anatomical structure formation . transporter activity
HI establishment of localization 45 Rt &84, F &
5B SR AR iz BB A E 0 55 T REAH G .
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3
=57 g
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E g 146 o &
5 g 50 187 1)
25 B2
2 2 :
(=5
) 0
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[ /1l /1l /
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GO GO terms
(a)
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100 116
eyestalk.wego I ovary.wego all.wego
v
9 wl
© §J 75 %,
=% 18 H &
858 50 158 e
g H 5
25 w2
:fi 25 E
I i b o
- i e e, 0

[

123 456 7 8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 3

38 39 40 41 42 43 44 45

4 35 36 37

molecular function

GOZ 2

cellular component

(b)

biological process

GO terms

1 &AL unigene f§ GO > X HFE
(a) 3k Mg s ML A 4L GO 4y 2845 55 (o) AR I & 4119 GO 43244k

Fig.1 GO categories of unigenes in each tissue

(a)GO categories in cephalothorax,blood and total group; (b) GO categories in eyestalk,ovary and total group.

1. Cell; 2. Cell part; 3. Envelope; 4. Extracellular region; 5. Extracellular region part; 6. Macromolecular complex ; 7. Membrane-enclosed

lumen; 8. Organelle; 9. Organelle part; 10. Virion; 11. Virion part; 12. Antioxidant; 13. Binding; 14. Catalytic; 15. Electron carrier; 16.

Enzyme regulator; 17. Molecular transducer; 18. Nutrient reservoir; 19. Structural molecule; 20. Transcription regulator; 21. Translation

regulator; 22. Transporter; 23. Anatomical structure formation; 24. Biological adhesion; 25. Biological regulation; 26. Cell killing; 27.

Cellular component biogenesis; 28. Cellular component organization; 29. Cellular process; 30. Death; 31. Developmental process; 32.

Establishment of localization; 33. Growth; 34. Immune system process; 35. Localization; 36. Locomotion; 37. Metabolic process; 38.

Multi-organism process; 39. Multicellular organismal process; 40. Pigmentation; 41. Reproduction; 42. Reproductive process; 43.

Response to stimulus; 44. Rhythmic process; 45. Viral reproduction. The same as below.
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F4 HHALH R unigene FEFMERF R
Tab.4 The number and annotation of tissue specific unigenes
3K W 1M MR A% G 5
cephalothorax blood eyestalk ovary
unigene %% H 3 454 1 053 406 544
¢ 5% unigene B H (AHXFHA 3 Fp 4 21 2 699 438 94 75
¢ 5 unigene 5 & unigene 1 EL B 78% 42% 23% 14%
H¢ 5 unigene H singlet 4§ H 2 029 378 89 70
455 unigene ' contig $( H 670 60 5 5
45 5 unigene 1 singlets fif (i kb il 75 % 86 % 95% 93%
A R4S 5 unigene ¥ H 745 189 41 39
5 GO 43257 BR (45 5 unigene %% H 149 44 13 9
134
139
B cephalothorax_unique M blood _unique ™ all.unique
g 8
< & 60 m 5,
S 67 R
N 50 19 5
=3 Y "
B g | E
) i I i Il
LEN., BN .. L BN B ”I Il J‘IJJJ [O]
0102 0? 04 0506 07 08 09 10 Il 12 13141516 1718 192021 2223 24 2526 27 28 29303132 ?'& 343536 37383940414243 44 45
cellular component molecular function biological process
GO4r3 GO terms
(@)
13
100 . . . 19
M eye_unique movary_unique m all.unique
SN gn juniy on
=% 6 RS
% 5 50 14 K 5
on
=3 ) 2
£ E
WS 25 2
Q
(=5
Lailild . 40 | manENil b 0
010203 040506070809 10 ll 12 1314151617 18 19 20 21 22 23 2425262728293031323334353637383940414243 44 45
cellular component molccular functlon biological process
GO4r2& GO terms
(b)
B2 HAEL4R unigene ) GO 53 KT HE
(a) KM #8 MW L7 IF 2145 5% unigene (1 GO 73R Z5 5 (b) IRAN B0 8L & IF 447 5= unigene (1) GO Jp2R45 R

Fig.2 GO categories of tissue specific unigenes

(a) GO categories in cephalothorax,blood and total group; (b)GO categories in eyestalk,ovary and total group.

2.4 AL FFRIL unigene 51T

RGN, 2 38 5 H L FY unigene Q156 5
Fi7R o TEk M4l b, 43 & EST %t H fx £ 1 contig
A CL1Contigl1, H. &% 1% 1 %} 45 5 &2 hypothetical
protein[ Thermobia domestica] ,{H& R4 158 bp H.
ARV LEXF 25 R e (it WA 4e-09, 23t NT JELL
XA B IF 51) 4 5 ) BTG I 2R A R 4

IrRNA J7 51 55 B [FI R, 1 IIRNA 2 2 b7 {4 5 R 41
Y iy LA AR AZ W A I KL (renl) B Xk, 40 X
SRR F AR R PIR A T X R 2 kL& DNA, [A]
FEAE I W 4H v /Y CL1Contigl | HR 4% 20 b #Y
CL6Contigl F15) §2H Hr (%) CL1Contig54 {1 2 W,
XA VL] T 3 SR EE NT B RS T NR TR
BA#FEEN,
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x5 FRIZEHT+ (LAY unigene it
Tab.5 The top ten highly expressed unigenes

(1) 3k Mg ¥R 2H €2 7 19 EST ¥ HAEHT 1 49 unigene 51 3%

5 £ % EST %A NR R TERE(R B
name EST number NR annotation
CL1Contigl 1 712 hypothetical protein[ Thermobia domestica ]
CL1Contigl7 380 peritrophin[ Fenneropenaeus chinensis |
CL1Contigl4 327 peritrophin[ Fenneropenaeus chinensis |
CL1Contigl5 278 peritrophin[ Fenneropenaeus chinensis ]
CL1Contigl8 141 peritrophin[ Fenneropenaeus chinensis ]
CL1Contig7 140 peritrophin[ Fenneropenaeus chinensis |
CL1Contigl9 139 elongation factor 1-alpha[ Marsupenaeus japonicus ]
CL2Contigl 113 thrombospondin [ Penaeus monodon ]
CL5Contigl 97 putative thrombospondin[ Fenneropenaeus chinensis )
CL4Contig2 84 unknown
(2) I & EST % H AEHT T2/ unigene 313
% £ [ EST % H NR PRI ITERE(R B
name EST number NR annotation
CL1Contigl 173 hypothetical protein[ Thermobia domestica]
CL3Contigl 49 elongation factor 1-alpha[ Marsupenaeus japonicus]
CL5Contigl 36 cytochrome ¢ oxidase subunit I[ Fenneropenaeus chinensis |
CL2Contig2 35 beta-actin|[ Litopenaeus vannamei |
CL6Contigl 32 The Human Nucleosome Structure Containing Histone Variant H3. 3
CL7Contigl 30 unknown
CL9Contigl 25 arginine kinase[ Fenneropenaeus chinensis |
CL4Contig2 21 penaeidin 3-1[ Fenneropenaeus chinensis ]
CL2Contigl 18 actin E[ Litopenaeus vannamei ]
CL10Contigl 18 14-3-3-like protein[ Penaeus monodon ]
(3) MRAWAA AR EST £ H AL i+ LAY unigene 51 5%
% A5 19 EST % H NR ) RS B
name EST number NR annotation
CL3Contigl 74 arrestin2 precursor[ Dianemobius nigrofasciatus )
CL1Contig2 62 peritrophin[ Fenneropenaeus chinensis ]
CL5Contigl 55 arginine kinase[ Fenneropenaeus chinensis |
CL6Contigl 44 hypothetical protein[ Thermobia domestica )
CL2Contigd 34 arrestin-like protein[ Camponotus floridanus )
CL4Contig2 30 rhodopsin[ Litopenaeus vannamei |
CL2Contigl 24 arrestin homolog[ Locusta migratoria ]
CL8Contigl 21 arrestin-like protein[ Acromyrmex echinatior ]
CL1Contigl 16 peritrophin[ Fenneropenaeus chinensis
CL4Contigd 14 rhodopsin[ Litopenaeus vannamei ]
(4) P A& EST £ A AR+ AL/ unigene 313K
%5 f15 19 EST %0 H NR (1 J B 5 B
name EST number NR annotation
CL1Contigd7 44 arginine kinase[ Fenneropenaeus chinensis |
CL1Contigl8 39 peritrophin[ Fenneropenaeus chinensis |
CL1Contig7 31 peritrophin[ Fenneropenaeus chinensis ]
CL1Contig21 30 thrombospondin [ Penaeus monodon ]
CL2Contigl 24 elongation factor 1-alpha[ Marsupenaeus japonicus ]
CL1Contig38 20 peritrophin[ Fenneropenaeus chinensis |
CL1Contig54 20 putative puroindoline b protein[ Triticum aestivum subsp. macha]
CL1Contigl9 19 unknown
CL1Contig24 16 peritrophin[ Fenneropenaeus chinensis |
CL3Contigl 16 unknown
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15K MR 2 A, HEAE 2 ~ 6 2% 5 /> contig 4
511 8 4 o 5] ) X I peritrophin. 5 ShHE7E Bl
B R B FE 1 BE & elongation factor 1-alpha,
thrombospondin [ unigene Fl — 4~ & G £ B W
unigene, 7E MR ZH A, HE AL BT+ A7 09 F2 45 1 R 2
elongation factor 1-alpha, cytochrome c oxidase .
beta-actin , Histone Variant H3. 3 | arginine kinase .
penaeidin 3-1, actin E 1 14-3-3-like protein )
unigene DL S — N EA B unigene, X T AR A
4imm &, HE A BT+ L A9 unigene Y TE BE AL 46
arrestin , peritrophin | rhodopsin # arginine kinase 4

REH. X TUREMAM S, 45 1 B3 arginine

kinase . peritrophin, thrombospondin #1 elongation
factor 1-alpha 4 & FI P > W A W K fF B 1Y
unigene,
2.5 HAFAERAMERREFR

44T peritrophin (1 5 [ 75 A< [F) 41 21 v 43 7 |-
Z HRB R, TR AT peritrophin 3t [ )
IIhE, X 25 LGN peritrophin K& R B 305 22 57 3t
17 0 #r . N6 FIIE 3 W, [ 8y peritrophin
[ Fenneropenaeus chinensis | 1Y unigene 7F 3k Jig 35 .
HRAPT B &E 3 41 b f 7 9 EST X0 H H A 250K,
ML A 1 2405 4 4> EST Y contig TR N
peritrophin , [i] I} 75 A~ 7] 41 21 v ik 13 R 3 1 A

R 6 FHHALERA peritrophin K H 4 X E F Y unigene T34 W # EST B #5t

Tab.6 The EST number of unigenes annotated as peritrophin

Nr JETE R4S 2R 3 M 7B i3 MR A% UK

Nr annotation cephalothorax blood eyestalk ovary
peritrophin[ Fenneropenaeus chinensis ] 1291 4 90 115
ovarian peritrophin[ Fenneropenaeus merguiensis ] 42 - - -
peritrophin-like protein 1[ Penaeus semisulcatus] 2 - - -
peritrophin-like protein 2[ Penaeus semisulcatus] 23 - - -
ovarian peritrophin 1 precursor[ Penaeus monodon | 1 N = =
ovarian peritrophin 2 precursor[ Penaeus monodon | - - 10 -

147 9236

ESTEL / %
EST percentage

8.43 8.97

SKEERA MR MRAE4L  OPEidl
cephalothorax blood eyestalk  ovary

E 3 &HEAEFEA peritrophin[ Fenneropenaeus
chinensis ] {J unigene %f 7 ) EST & = EST B Lt 5l 45 it
Fig.3 The EST percentage of unigenes annotated as

peritrophin[ Fenneropenaeus chinensis |

f)— L& peritrophin AH ¢ 2 [, AN 7E Sk il &8 24
VERES] T AR JE 3 9 ovarian peritrophin , B
W BB — A4 S 22 38 B9 peritrophin 28 #Y ovarian
peritrophin 2 precursor, iX2£#f 3 B peritrophin &
—RFRIRFRAL I A B )z BB AR AR
A REAT 6 2 A E A AR W) T RE

MFE 7 W] 41, peroxiredoxin 1 7E 4 ~4H 21 Y4
Hp A A B F), {H G R ) unigene 475 ) EST %
H¥ae o B 0k & |, peroxiredoxin-6 /3
i 1Z , peroxiredoxin-5 N B 7E Il ¥k 4H 2R i) EST
R, XA LU A B Y 2 S R s X P A AN [
1) peroxiredoxin 7EA7{ll L HE LAY X 51

&7 EH A peroxiredoxin 8 3% E [F #J unigene Fr & & #) EST % H

Tab.7 The EST number of unigenes annotated as peroxiredoxin

3k W 1M ¥ AR A% g

cephalothorax blood eyestalk ovary
peroxiredoxin[ Fenneropenaeus indicus ] 7 2 2 1
peroxiredoxin[ Litopenaeus vannamei ] 1 - - -
peroxiredoxin-5[ Aedes aegypti] - 1 - -
peroxiredoxin-6 [ Caligus rogercresseyi | 5 - - -

peroxiredoxin 6 [ Scylla paramamosain ] -

1 - 1
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3 ihg

S M S B B T B U VTR g it
UK EL 4 A 2 38, DR M Sk M 35 EST 76— & L J
T LA 0 A X £ A O, U IR K 3k
1 2 B VL B 185, %A 1 0 B B,
S I 4 T 09 AR A B B R I
L HEA RO L3 NS0 HE AT EST R 8 BG E
FRILE T A T AR U B G e 2 SR 7
SR P B 26 T g AL T %4 3
$6 ST J 51 i 7 J1 0 56 < 4% 0 7 2 £ 6 28
HSCT AR 2 i A 5 00 00 7 A2
{5 20 T B A7 0 U S TR 35 19 241 4125 540 7
e 8 7% S 200480 ) R R 5 e T A 0
B A S e

441445 S unigene 9 H ) R At B R
8L — 5 T 5 4L 0 1 T R A S A 6, Sk M 3
SNZ IR UL IR 2 1k 0 2 R M A
B T B R R, AR B 5
O L 51 45 4 2 3 1 A 3
FE VR HE SR A 2 K W 0 T 416 < i B L, T 4%
S S i B 9 O IR AR & 061 A 0 3R 05
B 4 4145 5 unigene 1 singlet BT i L {14
B ULBEN] T X — . 954, 11 412145 5 4 3k
B DR ELA I 25 4 S, TR 7 U ARSI R B
T S 5 R R A 2 Rk, BT
Sanger i FE 3 O B W61, 5 A TR £ % 4R T R B
S RE 1A i 2 34 [ % A K U ) 3 8 £ 0
W05 52 8, 75 B e 3 PR R . R
T AR R ALY R [ it 4% P AR ) 2 5 B30T 10
I S5 2L R, 0 F 30— 21 T R o ) o
I 53 KT R 9 EL AT B S, Al S X
Al R 05 6 0 TF 52 1 A0 SR 4

S B P TR 1 B 06, A< BF 5 3 3 AR 17 O
L 75 0 0445 5 unigene , H R 75 4 41 UK 5 26 i
A — B S R R, SR T SE 4% 5 unigene
TE S AE b 10 430 A0 T D 1T B0 4% 241 1 1 30 s 22
S IR A AN A 0 TR R o R
A SR, 5 LI LA R 5 5 5 I R S
S5 152 3 100 9l S 1 5 MR A 4
B A 2 TR T AR A e g IR
BT WA 2 % 6 T 3 05 45 20 B 1 TS 9 or, )
FF 2% MR A7 T Al 2 K 22 40 010

B 5120 F2 BEAE E IR WA I8 iy A RN E 55 ) R
RS A WER OP SR KB A AR P R A
{0 R

fE 2R G8 HEO TEOR 45 R b, g Y
peritrophin |
thrombospondin F{I arginine kinase [ 4 4~ &t X 7E
HAP MK ZHEEER, Hh
peritrophin & T A B T X & A & ¥ 093 4L 4b, ik
A R S W A A AR I ThRE . © kKB
Xof MR 2 B A KRR S A 3 A4 AN ILT RS
A s, elongation factor 1-alpha A~ {{ 2 &
FLARER, mHE - HEENZIREE A
EZHESES BRS040 A 2R R
G A 1] 43 #2 . thrombospondin F: S 4 g
SMFEE I, 25 T AN S 40 M = ) LA i i S
FEJZ B AR AU, IR R A AR A K S
SR EE AR, arginine kinase 78 G HE
S A P RE B A TR b B A% 4 A1 R ZE 1 B Y
A A i I SR R T R

TE MLV R, T B 21 Y g 22 3K 5k TR 30 £ 476 2
#5 penaeidin , cytochrome ¢ oxidase Fll 14-3-3-like
protein (3L [H . H rf penaeidin J& ££ Hr [ B X} dF
rh i B R B K B T IR S0, 32 A Il 40 o R
kR AE, O AE % B R WO B T . T
cytochrome ¢ oxidase S {v; T £ b 44 P 0 5 2% 0K it
A G B I, AN EL7E AE 0™ BE A0 2o R b R 45 Y
PE VR T, T LI AT LA W I 9 2% AR A 5 1 A i
JET-Y . 14-3-3-like protein & — T A i F
HRMAEREYTHZIRED, S S HWRE T
S ARG R A0 M R T S 2 b R AR A G Bl
i RGP R, B S ik B
JE R 98 5 85 DI AR OC , 7 — BB v AR W v, 2R B Y 2
AT LAS IR 14-3-3 JEIR A0 35 A8 40, 3 Ol BF 5
A AR BE T 52 A AL BRI TARGF I S5, TEIR
WAL Fh R B A g 2 k3 DY 3 6 4 4 B arrestin
F1 rhodopsin BYFE[H ., HoH arrestin &5 H £ 401
TERL R JEE b, %6 A S 605 5 4% 5 1 A0 56 200 5 it
AT B M rhodopsin & — K EE M G &
I B 52 A, 7E 32 2006 7 B0 AT DL R A R
¥ . %} rhodopsin FIBFSE A BY F it — 4 T @ Xt
R 't £ 5 555 10 SRR L R0 A W T A B 4 0 )
HLHE

f£ peritrophin &R A 3 A b, BEZ KA
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[F] iy [T S S S 5
[ Fenneropenaeus chinensis | , 5] 40 75 3k I 3+ £
% EST #tH HF7E 2 ~ 6 i 1Y contig ¥ i B
peritrophin|[ Fenneropenaeus chinensis] , ¥l
WX MR A7 AE 2 F00E X1 peritrophin J731) , 1%k
RN AT RE o Z R KRR, 7 B H 5%
FoAts 55 B 3l By b b A7 26 LAY 1 B0 AN A G,
Jasrapuria 2§ T I B A % ( Tribolium
castaneum ) K& At A & 2R LT A, & 451
W R AT R B T 29 A OCHE BT AR 4E
ARG R FRIK NI REF H 4k PMP  CPAP3 #I
CPAP1 3 2, fEX}#F EST # % #) peritrophin fi¥
TR M I GG 78 1% 2 8 0 R 3y B 854
FOE B F B3 be e i rp T B B HE
YEH .

peroxiredoxin &) IZ A7 7E T I B A W) A1 H A%
RN — BB LR B, B E TR 2
IR N N PO Z R AW e I e U= I f e = S )
ERCE I L IRUNS S EPN SR L g FOA Ol A
JRH 4 . peroxiredoxin-6 15 1 48 £k ) i 5 i 5%
/SRS A N I 0 N U A R T = Y - S K (S B
JEF o Bk R 2 RS IE ] peroxiredoxin-6 7E {4
WA Z 07 1 AR T, A 46 7T LA RS i s o &0 i 4R
16y, T HAtL /Y peroxiredoxin 2 Y I 34 B A7 & B
HAXPEMThAE" X &3 T peroxiredoxin £
XU AR A e DR I 2R

contig peritrophin
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Differential gene expression analysis based on expressed sequence tags( EST)
from different tissues of Fenneropenaeus chinensis

WEI Jiankai'®, LIU Chengzhang', ZHANG Xiaojun', WANG Bing',
DONG Bo', LI Fuhua', XIANG Jianhai'”
(1. The Key Laboratory of Experimental Marine Biology , Institute of Oceanology,
Chinese Academy of Sciences ,Qingdao 266071, China;
2. University of Chinese Academy of Sciences ,Beijing 100049 , China)

Abstract; Bioinformatics analysis was conducted based on the acquired expressed sequence tags( ESTs) data
from different tissues of Fenneropenaeus chinensis. A total of 10 446,2 690,1 067 and 1 282 original ESTs
were obtained from cephalothorax,blood,eyestalk,,and ovary of adult F. chinensis respectively. By clustering
and assembling,3 454 ,1 053,406 and 544 unigenes were generated,and then annotated by searching in NR,
GO,KEGG databases. The tissue specific transcripts were identified through sequence homology analysis and
classified by GO annotation. The result indicated that specific transcripts in blood group were specifically
enriched in the GO term of virion part, locomotion, rhythmic process, cell killing and multi-organism
process. Specific transcripts in eyestalk group were specifically enriched in the GO term of molecular
transducer activity, response to stimulus, multicellular organismal process, pigmentation and biological
regulation. Specific transcripts in ovary group were specifically enriched in the GO term of nutrient reservoir
activity , reproduction, anatomical structure formation, transporter activity and establishment of localization.
We also analyzed the highly expressed genes in each tissue according to the number of ESTs of each
unigene. The result indicated that genes encoding peritrophin ,elongation factor 1-alpha ,thrombospondin and
arginine kinase were widespread and highly expressed in tissues, suggesting that they were involved in a
variety of important biological processes in shrimp. In addition, genes encoding penaeidin, cytochrome c
oxidase and 14-3-3-like protein were highly expressed in blood group and genes encoding arrestin and
rhodopsin were highly expressed in eyestalk group. For understanding the expressions of common genes, we
analyzed genes related to peritrophin and peroxiredoxin ,revealing that genes of peritrophin in F. chinensis
were multiform and highly expressed. This result may provide reference for further functional study of
peritrophin.

Key words: Fenneropenaeus chinensis; expressed sequence tags ( EST) ; tissue variability; tissue highly
expressed genes
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