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MAZGEfMAMEH LR RKN D REBF IV EEMD 2R BN 454 BB T4 T4
#E LK NCBI # iy EST BAFESATY B %k . BIRFF thatfn GO B, EAERIRFT 30266
contig, F3K JF 522 bp, H &K th contig & 4144 bp; NR %3 & BLAST 273K B T 2310 4481
¥ contig (E<107%), H & 1902 MEMER (A, AR, EHE, &b, BL & RBERHATEME
Wi An sk A )b ] DL AR B F R 7 A, R EB(GO)E B R Y, E B R 4 4T A2 Hy 3846 4 contig
Aok 23 ATk, EhRASEES., HHRIBEGRENFAEEE N contig HER FH 34
T2k EEE o F bk iy 4601 A contig 4K 11 AT %, Hb 2 4% G th contig HER %, %
REAEMEENE G REN S FEWEEG; FBF MR 51 2992 / contig 2+ K 17 MK, H
o 2 Jf AR 4 A 4 B D 4B contig BB & £, H R A R A B K 9 F A AR contig kB, AHER

HERA BT IR EEMD ok Ehr 7 MR 8 5 oy KA I 2
LRAKEI; ShER; DRE; HTH; 454 BRI T

S917  XHEk#RIRES A XEHRS

[ 2R BE DL SCHR G 2R B DL (Pinctada fucata
martensii Dunker, P. fucata, P. martensii), = EEE
KB BRI £ 2 D12 (Guo et al, 1999; T & K55,
2010; Wang et al, 2011; JiEIESE, 2012), BARE LR
R DU D156 PN 38 19 22 B T2 AR A0 A AT )23 2 Hh Al T
PR AL, (HIRBAT 2R TOOREER T A, 1 EAB AR
MY BR 5T 2 2 GPE ) SC AT (Zhan ef al, 2013), 5
[RERAE DURT ARE B K B 2 2k, RO e s A -
A IR A 1) o S TQBR B DL DL 52 1 SO M5 il
A AR 5%0 LU H B ERAEY KT,
HAE DLFE T8 B & 45 45 G B A F (Belcher et al,
1996; Joubert et al, 2010), PHIL, XEPeE NI
1) 2 1 5T 2 D] B A A R ) O 32 2 B ) DL 52 A
AIE BB () A £ 5 Al

K FH DL S 2R G 8 1 B R A3 20 A« 300 22 08 2

1000-7075(2014)06-0097-06

LI GERARCEEE TIFE2S 5wk Z e
BRI ZIE AL L K (Sudo et al, 1997; Fang et al,
2011), AWk, Wseig smaEyy bz —12
FE R ] A SRR RS R B 2 1 AL SR AT AR R TR
A EER AN E AR . S, A AR B AR X
Z 5 5 QR EE DL DL 72 FIE2 3R Y 10 A0 42 1 ) 25 2k 4%
TFE T 3 2 1 R ML % 5% 20 DI J¥ (Kinoshita er al,
2011; Zhao et al, 2012; Shi et al, 2013; Zhan et al,
2013), HETRWETHPHIZ), BARNFEHE =T
SRz, (HIFARETEE, B METAREZH
singleton, ZH%£J5 1 contig P A BE e, 1 H%
AR M & &R MEHR . B, AFsExit &gk
R 454 WP E AR D [CBRBE DL B2 Bk 48 Ak
A2 55 14 % S AL 500 LA S NCBI AP 2 FGERHS DU EST %58
AT E R AL A R, il — 20 I Rt 2 3 i e 4
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Shi %£(2013) 454 BRI T IR I 5 [k LS DL
HNERFZH ] 220824 4> reads, Zhan Z5(2013) AR I
FE AR B [CEREE D 2 k4 86121 /) reads, Kinoshita
SE (201 1) FEBERR I 17 AR Y 5 FCER B DUAME IR A1 25 40
41 32388 1 reads. AN A 4 A /N R AH R A7 2
211748721 reads A1 R #4121 183265 /)~ reads (http:
//trace.ddbj.nig.ac.jp/DRASearch/submission?acc=DRA
000393), A S 2012 410 H 31 H M NCBI F#19 19073
A REREEDL EST J¥51.

1.2

K 4 CLC Genomics Workbench 5(ERIAZ%0)
XF LA F 5 s HEHR 4T P 9 TR I contig, JF X
NR J#(Non-redundant GenBank CDS, Database: All tran-
slations+PDB+SwissProt+PIR+PRF excluding environ-
mental samples from WGS projects, Date: Apr 8, 2012,
12:23 AM)JEFT[RIVE A 4% FE X, BLAST Z80H : blastx-
db/nr-out result.txt-evalue le-5-max_target seqsl-outfmt
"6 gseqid qlen sseqid slen evalue score length",

BN FIEVER contig 17K H 1 B (Gene ont-
ology annotation, GO), KA HlIA2E T Y5t &
(Biological process, BP) ., 7 Jjfig(Molecular function,
MF) A1l ffd B%, 43 (Cellular component, CC) 3 K&,
T [A—~> contig 7] HE [ A A2 T JLAS W25, NIt &
— KB E Sz A e T 100% (Vizeaino et al,
2006).

2

2.1

FATLHEEHY 816543 4 reads BL# EST 5, A
129131 A7 50 A fig 5 H Al AT for 7y 91 40 4% (PR
singleton), HAYH) 687412 AT LLELXTPREE I, dhed
e 30266 1> contig, H:HH 29666 1~ contig J7 51
it 200 bp. contig Fx KN 4144 bp, FIJKJEH 522
bp (& 1),

Contig H & FhA% IR IO B AN AR ] , o rp i ngEng
(Adenine, A)FIHiE % E (Thymine, T)F) & =805, 7
Wl 32.80%7F1 31.80%; %I (Guanine, G) i &K T
R NS 4 1 it iR i e, A 5 contig HH AR Y 18.40%;
i WE (Cytosine, C)fY & Ak, 14 16.50%; MAh

E 935 %
1
Tab.l Assembly information
AR Kt
Characters Number
P DR F9 AL 1051 657412
Assembled reads Matched reads or EST
EST ) ,
ores DAL 107 20131
Not matched reads or EST
/I Total 816543
PHEJG HY) contigs contig A4 30266
Assembled contigs contig number
HKFS 4144
Maximum length of contigs (bp)
AP 2

Average length of contigs (bp)

WA 2y 0.50%XE LA X 2 B H R (N) .
2.2

NR /& BLAST 4 #r&3 8os, A 7597 4> contig
AR B RS, o E (/T EE % T 107
[ contig A 2310 4>, 2310 A4~ EA & 25 55 AL PE Y
contig A 1902 MEAEI B N (Homo sapiens). />
SU(Mus musculus) . 2R IR(Strongylocentrotus purpuratus)
2§ i (Caenorhabditis elegans). Bt (Danio rerio).
W8 (Drosophila melanogaster) F1 K141 W5 (Crassostrea
gigas) i F K H) U & (Pinctada) h m] LA $% 2] [5) 5 7
5. EfH/NTFEFEST 107 fKF L, contig 7EA |
BE S /N FRF S R 2, A 1500 4
contig; HKZRME, 7 1082 4> contig; £k HUFENH
A TR IR 5 L SR /D, 24 700 4> contig; TREEILJE A
KPR R R IR S S, 3 278 #1184 A
contig, 7E E {H/NFEHEZT 107" 7K F I, contig
FE L R Sl W R BR B DL v i [RD IR 5 K AR B
RS EE/NTEEESET 107 A0, KoM, A
FUNE I RTS8 5 2, 2978 1200 4> contig;
HRJEFME, 893 > contig; £k HU FIAEH 'S bl S 2
Jii, #9550 4 contig; BRAF: DL FA T4 05 0 43 53]
HA 220 Fi1 158 4> contig 1] DL 48 3 [7] 5T 51 (181 1)

23 GO

3846 N E A FTRMER) contig I LA GO THBEZR
Vg b, IR £k 23 Ak, Hi, JF
AR AR M AR A contig 1%, 49N 75.35%
1 69.99%; HTAY e . A fiEeE . xF
A BN AN E A Y contig AR Z, TF
20.20%—11.28% [M 253 ; {558 E . A R4
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Animals

B 1 SEEhY LR 0B FAER) contig i
Fig.1 Number of contigs with sequence similarity to several
model animals or Pinctada

HS: A MM: /B SPr SEEH; CB: F i FafF2k i
DR: BELhff; CG: XF-vEALWs; DM: JRME; PI: Bk Il
HS: H. sapiens; MM: M. musculus; SP: S. purpuratus;
CE: C. elegans; DR: D. rerio; CG: C. gigas;

DM: D. melanogaster; P1: Pinctada
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ol 699
< 60F §
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© b 2020 §
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TURE b, A 11 2K, contig R 2
SiaEOMEAHAEENES, 2504 2902
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Git s FIETEE A | Feis PR TR A . BT PR R
H. BTSSR S . ZREEER . 4 FikSE
PR LR ZE B A% R 1 5 S 116 4%, 43305 contig 1Y
9.89%—1.80% A5 5 LUl fe/IN i U2 40 S Ak P 2 1
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BA BR CPL CC CPC DE DP EL GR IS

LL LM MP MO MOP NR PR RB RE RP RS SI VR
GO term

Kl 2  contig MAY2Fid #E GO E B
Fig.2 Gene ontology annotation of biological process for contig

BA: WM BR: AR A CPL: ALY 4, CC: 4L A EE A= W) K A CPC: il 72 DE: 3BT,
DP: & idfE; EL: #SLEN; GR: K IS s R R LL: & 07; LM: 3230, MP: R #; MO: £ 41 HLiksd
s MOP: Z83HHERE:; NR: AW B 4%, PR: AEW) Al BB A, RB: AR W) id Re i d5; RE: B0, RP: BEAHI AR,

RS: Xl s ; SI: {55 ; VR: fRaE B0

BA: biological adhesion; BR: biological regulation; CPL: cell proliferation; CC: cellular component organization or biogenesis;
CPC: cellular process; DE: death; DP: developmental process; EL: establishment of localization; GR: growth; IS: immune system
process; LL: localization; LM: locomotion; MP: metabolic process; MO: multicellular organismal process; MOP: multi-organism

process; NR: negative regulation of biological process; PR: positive regulation of biological process; RB: regulation of biological
process; RE: reproduction; RP: reproductive process; RS: response to stimulus; SI: signaling; VR: viral reproduction

ATLL GO - REEIAMAE ALY contig $870, 24 2992 4,
A3 2R 17 A28 UE T 200 i RN 41 B 28 8 43 19 contig
2 HECRAE, Y2 68.22%; HREHT 41
#nl) contig, 2915 47.46%; KT FREAGM . BERIELA
B contig HARZ, 439028 30.48%. 30.21%F1
22.09%; ML, A 2R 4> AU AR X B9 contig
B AL 43510 19.65%F1 15.37%; 4ok
XA AR A BE AL . MRS . Az . A
HMETTA GRS . M. MM BLER A . R EERLT

G TR T L GH Ar 2F 9 MR E L, H contig KR
AL 4% (- 4),

3

5 AR FH AR F A 454 SEFERRI T 1llumina
solexa | . Solid %, 4R Illumina 1 Solid 1~
o A DA 7= AR TR Z2 (5%, {H Tllumina F1 Solid 73k
WY B4 read JPHIKEIER I, A5 FEGHITTS
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CA EC ER MT NA PB RA SM TA
GO term

Bl 3 contig 5 FUIREM GO 1B
Fig.3 Gene ontology annotation of molecular function for
contig

AA: PUEALTEYE; B 254 CA: MEALIRTE; EC: M T3k
W PE; ER: FEEPETEME; MT: 53 36 500 1 NA: 4568
PR e e I T-I 1Es PB: 4545 8 SR 5% SR 1% 1 RA:
SURIENE; SM: S5t 7> 1 s TA: Bas Tl 1k
AA: antioxidant activity; BI: binding; CA: catalytic activity;
EC: electron carrier activity; ER: enzyme regulator activity;
MT: molecular transducer activity; NA: nucleic acid binding
transcription factor activity; PB: protein binding transcription
factor activity; RA: receptor activity; SM: structural molecule
activity; TA: transporter activity
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>
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PHERTA— read PHEN BRATIEM, XTFRAL
F A5 B 9 o T 5 3 e B 4 20 5 R e o 8 4
(Zhao et al, 2012; Shi et al, 2013), 454 FEFEERIM ¥ 45
A read FHNFEHKEZAE 350 bp DL, HHERKTF
Hlumina A1 Solid MJ¥, PFEL5EMAIEEM R E ST
Hlumina F1 Solid ¥, I H A Nt ] LLZRHOK

HEE, R 25 Sl o B e s 5 AR
A (Kinoshita et al, 2011; Yufera et al, 2012), 5 [CERFH
DU A BRI B2 B 2 20 205 S 21 BROOR AT Tlumina 5
5 (Huang et al, 2013; Zhao et al, 2012), {HZRKH
454 BRI C 205 T R 8, Wik, A5
FEFEATECE 3 BT A R F Tlumina )% 0950 , 1m0
SR A AL HE R 454 FERERR DT s 5 NCBI h &
S AR EST Bl A 47508, R B 1)
— BT SR

ZH 2455 30266 1~ contig, H:H 29666 4~ contig
BT FIH KT 200 bp, Shi 5(2013)7ME R4 S 4
Bl s RIS T 3574 ARERT 100 bp
contig, Zhan Z¥(2013)X T R4 1Y % s 4 44 (1 41
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ZH 25 1) unique FEH 90% L) AR BL— read #4 I
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IR JE R 495 bp, B E/NTF AR EL % contig 1F
KB 522 bp. ARRFE %19 contig fi K h 4144 bp,
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Fig.4 Gene ontology annotation of cellular component for contig

CE: #0ffl; CJ: 40MuE+E; CP: AUAIZH 43; EM: AR, EMP: 400N A9 2H 340 ; ER: MUAMX; ERP: Ak X 4H 3
43 MC: KA 52 G ME: i, MP: R4 BG4y ML: BN OR: 42, OP: AHARER 4Lk 43; SY: Zfih; SP: %8
b ZH B 53 VI R RERLT; VP SR RERL 2 43
CE: cell; CJ: cell junction; CP: cell part; EM: extracellular matrix; EMP: extracellular matrix part; ER: extracellular region; ERP:

extracellular region part; MC: macromolecular complex; ME: membrane; MP: membrane part; ML: membrane-enclosed lumen;
OR: organelle; OP: organelle part; SY: synapse; SP: synapse part; VI: virion; VP: virion part
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Data Reassembling Reveals More Information of Transcriptome for
Pinctada fucata martensii Dunker

CHEN Qiong, GU Zhifeng, WANG Aimin, ZHAN Xin, SHI Yaohua"

(Key Laboratory of Tropic Biological Resources, Ministry of Education, Hainan Key Laboratory of Tropical Hydrobiological
Technology, Ocean College, Hainan University, Haikou 570228)

Abstract The pearl oyster, Pinctada fucata martensii, was an ideal animal for studies of
biomineralization. The mantle and pearl sac were the two important tissues involved in biomineralization
of the shell and pearls. In this study we reassembled the transcriptome data of 454 pyrosequencing of the
mantle and pearl sac. The sources of the data included studies in our own laboratory, reports from other
researchers, and ESTs from NCBI. We conducted BLAST and Gene Ontology analysis, and analyzed the
contig reassembling with CLC Genomics Workbench 5. The reassembling generated 30266 contigs with
an average length of 522 bp, and the largest length of 4144 bp. The Blast analysis against non-redundant
(NR) database revealed 2310 contigs with the E-values smaller than 10~, among which 1902 contigs had
homologous sequences in at least one of the following model animals of Homo sapiens, Mus musculus,
Strongylocentrotus purpuratus, Caenorhabditis elegans, Danio rerio, Drosophila melanogaster, or
Crassostrea gigas and Pinctada. The GO annotation showed that 3846 contigs could be characterized into
23 subcategories of biological processes, of which the top three subcategories with most contigs were
metabolic process, cellular process and biological regulation; 4601 contigs could be characterized into 11
subcategories of molecular functions, of which the top three with most contigs were binding, catalytic
activity, and structural molecular activity; 2992 contigs could be characterized into 17 subcategories of
cellular components, of which the top three were cell part, organelle, and macromolecular complex. These
results suggested that there were a great number of transcriptome contigs of P. fucata martensii. Our study
will be helpful in the large-scale screening of specially-expressed genes in the mantle and pearl sac of P,
fucata martensii.

Key words Pinctada fucata martensii; Mantle; Pearl sac; Transcriptom; 454 Pyrosequencing
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