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P9 2718 A T A b/ 2R ) B S PF
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K VLR ( Cyprinus carpio var. color) J2&#i 1L
A VGRS T SR EL T2 SR AR A 1
TR, LA 2L KAE JRRAE B & R B3 2 Fh
PR, 05 2 i 6, 2 — e 2B A A B A
R 232, T KIR A AR T 8%,
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SENR b3 S e MR A e R 22 7 A
S5 FE AE WL VLA S N 38 & A £ 3E AL F 5T
T E R T RENEE AR, N IF s
PHEMAERA T 2R . ASCLIRTLE
BRSNS G2, W 50 W i S 20 B4 07 125 190 3 P
P, RIS B 0 2R B B SR AT T 4R 1225 K
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1 Me5I5k

1.1 sSEigrst

AR SCHEAT R VL R B0 57 S3% 20 B 42 e FH 3010 1) D1
Gl AR B T AL R AT AT el
(WR) F1“¥y E” (WW) PRI (R VLR AR ) K2
JUR A SR 2 A 5%, 2T Tlumina Hiseq2500 il /7
T, 347 2 x 150 bp BBCK siilll J77 , 4845 42217
9.7 x10° bp Fl “¥y E"1.27 x 10" bp {0 5B
(BHRAR TR ) , WA SCGHAT i S PR 0 I 46 2
o
1.2 HERAHHE

Ji ety DU 7 5 s A Trimmomatic 33 8 /5, 3k
13 TCT5 YL | i T a2 1 I e L SR e B e g S
(R AL A B R I AR 5 O T R
HSRAAPHE M ABIRD o AR SCRA T WA
T PR O W 1 17 KR VTR 0 ) 5 SR AL DR e, 28
— 752K T Tophat-Cufflinks e ( X5
FEmG) I TR H e i iR AT PR, R R
R ILRNA IS E 7o, A REE
JeFIH] Tophat B 3ok 38 J5 19« 4207 - Fy K7
(I 7 510 4 i) Ee ke 381 8 1) 6 PR 2 1, R
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Cuffmerge B fFRE b — B 58 MY “ 420" F1 “Fy
£ SR T SHE AT A, RS S R BT
B 2% 5 S AL 5 B R O R T 3
T de Bruijn KB ¥E Y de novo P4 (kPR
W), M s AN S P 3 i £ P R R 2L 91, o 4
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PR e L Mk K7 g IS 1 5 A
B, 2RI A Trinity BR5E T 00K i ) 465 20tk
Pt , BEE B ZHANT (16 ZifEHy CPU, 120 Gb
(R NAE S B L BFHEAC /N T 300 bp 5% S AT
G2
1.3 HRAMINEER
KW Fl 5 i P AR AR 0 e sk Al s, A
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NCBI-NR (FETCARFEFEIE ) , Uniprot 2 AU
(http ://www. uniprot. org/downloads ) , B & 4 &
H % ¥8 (ftp.//fip. ensembl. org/pub/release-87/
fasta/danio_rerio/pep/ ) L) J #8725 (24 (http://
www. carpbase. org/download _home. php) " ff I
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2.1 HRAFELE

JEF Tophat-Cufflinks %4 Al Trinity %K {4 Pt
FE A BRI VLA 85 S 20 43 0 345 1 98 906 FiI
153 291 45558 AP (3 1) o FIF Tophat £/
B 60% [ 4217 F Ky .7 1% sk 4L 51 EL X
SRt BRI A F(FR 2, B 1) A Trinity %X
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®1 MMERAHZERTEHILER
Tab.1 Comparison of two transcriptome

assemblies ( Trinity and Cufflinks)

Trinity Cufflinks

%% Assembly
FESEARELH No. of transcripts 153 291 98 906
NSO FERAHH No. of NSO 47 23611
transcripts
N50 K J# /bp N50 length 1788 2114
?Fi’?FZIéZFEFi’JkE/hP Mean 979 1 545
transcripts length
I L 3 Arees
B O Rk A/ Largest g 50 13 303
transcripts
i g CDS %t H No. of
predicted CDS 62 006 80 632
R /b

HFgE AR/ b 1.5 x10° 1.52 x10°

Total assembled transcriptome size
3B Annotation

NCBI-Nr

UniProt

69 406(45.3% ) 77 601(78.5% )
62 372(40.6% ) 70 728(71.5% )
Bt Zebra fish 69 216(45.1% ) 75 045(75.8% )
f#l Common carp 76 989(50.2% ) 77 416(78.2% )
GO 32 581 36 476
KEGG 26 822 29 854

2.2 HRAEERILE

IR IR0 B0 28 10508 e X B 352 52 11 75 1
BTV R, T RS R E Trinity JRA
Byt S 26L + Bl  R  ACHC LA 62 372 %)
76 9892 ., {fif Cufflinks JiA %% 541 AEVE R
[ SEANECH #E 70 728 3| 77 601 Z[a] . DIHH Y
BB TR 4 208, Cufflinks 1 Trinity JA (%%
SAUSTHIVERE T 77 416 176 989 A6 A, 430
PR T 27 169 i 22 450 (1) 28 1 4 5 35 4
(1), o 18 886 KL [ 76 i At s 1 4t
1 Cufflinks J5A %% 4 b F 678 T 8 283 4
5 SO IEIR 9], T Trinity AR 5 24 P EH 3R
1T 3 564 AERHIEE AL P GO Bl

J# , Cufflinks F1 Trinity fAS 8% s 40 20 0 R T
36 476 1 32 581 L SEAFS], 3T KEGG
H 805 %, Cufflinks A1 Trinity bR A 5% 5% 4
29 85471 26 822 &AL AT I 4y MBI RE,
TIN5, Cufflinks fgAS H BEVE B 1Y 7% A S H K
T Trinity JRA 1 ERITERERY S sk A BH (1, &
2b)
2.3 ERFELEMmNFLE

T 18 886 ANTE M A % i 2H v AL [w] 12
BRI DN REIE A, GE Tt P A~ RUAS 3 si 2 v A~ A
XN B SF- 2 e B B ) AL SR AR B H o X T
Trinity 5% 520 , B HE RV X & A 4 DG SRR
H % T Cufflinks JiA % SR, 454> 3L R - 1y
A3 NEEFEA(P <0.001, t-test) , R4 Trinity
RECAR (%)% S 2H S0 1 B8 22 1 s R B U0 110 B 5f
A H Cufflinks JZ A 5% 55 4 15000 (1) 3 PR 2485 44 48
Trinity R A< B 00 #E . 1 40, sle9a3rl
( ENSDARG00000000068 ) %t Pl 75 5 > WA 1) 5%
SRR T ARAT T 3 4555 %A 51, 7E Trinity
WA B S 2 T 3 4% sle9a3rl B SR 5 K
TR183826 | ¢7 _gl _il , TR183826 | ¢7 _gl _i2 FlI
TR1838261c7_gl _i3 , JE R A5 il 2 W1 1% 3 4~/ )F
G sle9a3rl BRI [ 3 S5 e BR Pk Y ) e s AR
J& T F—A%EH . M7E Cufflinks hAF% 520 v 3
% sle9a3rl %% 3 75 7§ 51 3 TCONS _ 00004298 .
TCONS_00004299 Fi1 TCONS_00004867 , I [H 45 14
T F 2R 3 40751k A T M 455 & A8
(1) slc9a3rl 3£, TCONS_00004298 #1 TCONS _
00004299 J2& #ifl £4 3L P 41 scaffold 000000268 |-
sle9a3rl FER Y 2 J5 3k VL BT VI I 5 sk A T
TCONS_00004867 5 TR183826 | ¢7_gl _i3 J¥%1 (1
FARUEAR R ( >95% ) , >k B T fa BRI 2 scaffold
000000306 I [ %5 — A~ sle9a3rl 5 Z [a] Y5
(E3),

Fx2 £L(WR)HHME (WW) FEHEERIFE RNA U5 #3E Tophat L3 HE R
Tab.2 Mapping statistics of RNA-Seq reads from WR and WW color common carp by Tophat software

Number of multiple mapped

SHONEH (A ) ZEMBIF IR (A4 e mlF o8 HE (F 53 E)

Number of single mapped

reads

reads

FEA MITHIECH i
. Total number of
Sample Number of sequences

mapped reads
WW-1 33 158 078 21264 821(64.1% )
WwW-2 21 643 228 13 095 967 (60.6% )
WW-3 30 239 430 19 355 825(64.0% )
WR-1 17 958 938 11 776 608 (65.5% )
WR-2 19 343 932 12 315 237(63.7% )
WR-3 27 285 755 16 882 644(61.9% )

4397 377(13.3% )
2614 112(12.1%)
4080 646(13.5% )
2326 098(13.0% )
2504 592(12.9% )
3495 254(12.8% )

16 867 444(50.9% )
10 481 855(48.4% )
15 275 179(50.5% )
9 450 510(52.6% )
9 810 645(50.7% )
13 387 390(49.1% )
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Common carp linkage group
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A 2 60% 47 1) P4 EE R B4 (R 2)
KT Tophat 34 FK 1) 70% L F,—IEWHT,

EFEHI HXH G FL IR T 70% | A £ 1 i — 5 7
JEE P AL AR L AR SEIR T L AR L
1919 4] L) 22 1] R ply AR J8 DR s (1) T
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(LN A 751, 78 2 OB T BT 88 1 i il
PP, D4 04 5 S 2L 37 5 2 RV ORS B S )
P4, T EL AT RE 2 DF 122 3% 1o 8 £ P AN A7 7 1Y
BB AT R Trinity FPRDFE G5 5%
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Fig.2 The length of two transcriptome assemblies ( Trinity and Cufflinks) (a) and their annotation (b)
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Comparison of two transcriptome assembly strategies on Oujiang color
common carp ( Cyprinus carpio var. color)

CHEN Xiaowen, WANG Jun, YUE Wucheng, DU Jinxing, WANG Chenghui
(Key Laboratory of Freshwater Fishery Germplasm, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
China)

Abstract; Two transcriptome assembly strategies ( mapping-first and de novo assembly-first) were used in this
study to evaluate the applicability on transcriptome study for common carp varieties, using Oujiang color
common carp as studied species. Regarding the transcriptome assembly and annotation, our study showed the
average length of assembled transcripts using mapping-first strategy ( Cufflinks software) was 1 545 bp, the
number of annotated transcripts was 77 601. The average length of transcript assembled using de novo
assembly-first strategy ( Trinity software) was 979 bp, the number of annotated transcripts was 69 406.
Considering the gene structure and alternative splicing prediction, our results presented three and four
alternative splicing transcripts for every gene for Cufflinks and Trinity assembly, respectively (P <0.001).
Meanwhile, the gene structure prediction was more accurate in Cufflinks assembly than Trinity assembly. Our
results indicated the longer transcripts, the more annotated transcripts, and transcripts with more accurate
gene structure were identified in the transcriptome assembled using mapping-first strategy ( Cufflinks
software ) , which is more suitable for the following gene expression analysis. On the contrary, the
transcriptome assembled using de novo assembly-first strategy ( Trinity software ) provided more accurate
specific gene sequences, which is vital for evolutionary studies of Oujiang color common carp. Our study
demonstrated that both assembly strategies were essential for the Oujiang color common carp transcriptome,
and provided guidance for the choice of transcriptome assembly strategies on other varieties of common carp.

Key words: transcriptome; Oujiang color common carp; assembly; mapping-first; de novo assembly
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