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5 SN HT TOE AR R ST . UL A AR U oo
TV T MR G BRI, A2 52 3 ) FTRNA-seq
I FE % AR R 6 L 4 1 T AR F ST CNSS 3
T3 TSI RE , W34 H7 IR 345 T 7 6E CNSS
I R D 7 4k 1 2 5 4 1 3 TR 91 I
B AR R BT B £ 3 1 D) A DR 42 T
GO T HERYORE .

1 MESHE
1.1 SRIg&

H A 6k B o 7K 7 B2 B AL s v it
e, h— W MER KB A BR[4BT 5 (600+100) gl
PEFR K F2F8, 1R (21£0.5) °C, pHS, J¢HHRBE
100 lux, SEMJEAMI A 12 hott 12 hB
(12L : 12D), 1ERX LI HT7E I 55 1F T8 57208 .

1.2 LWHE

R e REAHERE  ARTOCHIN
I R A 22 53 Wb R G 43 WA T R T S B 1T
3OBE W, HISL : 16D, 12L : 12DAIIGL : 8D,
JEIRBRFE100 lux. BAOEI A& T AL B 6
o, ORI AL BV R S SR AT R AR, B AR A
2857 Wb F2 B8 (VBN BB HE BRI FE S IR AFFERNA
fix# {(TaKaRa, HA&)H,

#RW X E R & ¥ U H A G
CNSSZ: RN Aiso ™Plus (TaKaRa)# A i B iE 1T 44
RNARHEL, DNaseliH 1k 2 BRAE i vh 5% B8 5L K 41
DNA . H [ — 6 J& 9] 4b 215 1) 6 2 £ CNS S
RNAJEFTIR A . Agilent 2100 Bioanalyzer (Agilent
Technologies) £ 48 £ il i #2 IRRNA T & . T 7
RNAKE i Y RNA integrity numbers (RINs)¥ K F
8.0, MRNAJM & A oligo-dT 4 Bk & 4 2k
mRNA, R J5 HIA 2732500 s il 09 7 3% R Bk
mRNA, DL BeAEmRNAR AR, FH 75 B 5 Bl AL
5| ¥ (random hexamers) & B2 — 2ccDNA%E, &
JEIM A% s . dNTPs. RNaseHfIDNA
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K5 . fpoly(A)JF 0 p 4k 5, B
JIEs A 5 JiE LUK AT B BOR /NI RE B AT
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2000775 o AR il 9 2 SR 2 DN )5 ek P 4
PNE- 7S /AT sy A

HRARBRE AT WAL
B B g, i EREaELkn
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reads, N(ASHAE B B8 I8 )LL) KT 10% M AR i &
Hreads, 534N A Clean reads® s % ; SR 5K
A BRI )7 B 5 H AR o 81 2 25 FE R 4 (R AR R S
PR ) ARl 0 A ST 3 v At e Sl 2 B H AR
O 5L Y 8 KR A8 A ) AT X, HISOAP
aligner/soap2 4% 14 ¥ £~ % 5 41 i) Clean reads/3 |
Foxt 2 2% H K Ay 51 . A I ME— bt 5
(W reads®y H FIME— L XT 1 2% 7 51 14 Kl reads %L
TR LA S, HIAJrE HRPKM (reads per kb
per million reads) "5 R AN LI TEREA (1 3R
ik

A B E R ERESH Z: I AudiSE R T
DU %) 26 S 5 DRI 7 9, 3l ot L AN ) S )
WIS CNSSHY R IR By Fir A7 ZE R, DTG i 22 4
£ R FINMILN . 8 3 FDR(false discovery rate)
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A R LA AN [m) O J 0 2% 8 T 1Y 22 S R GA A
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Tab.1 Statistics of Japanese flounder CNSS kept in 8L : 16D, 12L : 12D and 16L : 8D CNSS libraries to reference genome
I $5(E 43 EL) read number (percentage)
8L : 16D 12L : 12D 16L : 8D

SIUFFEL  total Reads 5807 622 (100.00%) 6 147 140(100.00%) 6 116 872(100.00%)
JSBRIEEL  total Base Pairs 284 573 478(100.00%) 301 209 860(100.00%) 299 726 728(100.00%)
SGERLIFFSL  total Mapped Reads 4492 297(77.35%) 4655 472(75.73%) 4733 851(77.39%)
SEFEICHL  perfect match 3510 006(60.44%) 3623 545(58.95%) 3704 191(60.56%)

<3 bp mismat
M — DL
EAVAYINT

AR E AL

ch

unique match

multi-position match

*

total Unmapped Reads

982 291(16.91%)
4400 036(75.76%)
92 261(1.59%)

1315 325(22.65%)

1031 927(16.79%)
4560 478(74.19%)
94 994(1.55%)

1491 668(24.27%)

1 029 660(16.83%)
4637 217(75.81%)
96 634(1.58%)

1383 021(22.61%)

CNSS 8L : 16D

CNSS_12L ¢ 12D
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Fig. 1 Sequence saturability of Japanese flounder CNSS kept in 8L : 16D (a), 12L : 12D (b) and 16L : 8D (¢)
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~9% 9o W 0%-10% (1731)

(b)

2N ki
distribution of genes’ coverage (CNSS_16L:8D)

~10% 1%

NIO%

~10%

~9%
~9% ~8%
(©)

&l 2 8L :16D(a), 12L : 12D(b)F16L : 8D(c)& 4 T H A& F & CNSS: Fr
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Fig. 2 Distribution of gene's coverage of sequencing results of Japanese flounder CNSS kept in
8L : 16D (a), 12L : 12D (b) and 16L : 8D (c)
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Fig. 3 Differently-expressed genes of
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Fig. 4 The function of the GO classification statistics of Japanese flounder CNSS kept in 8L : 16D, 12L : 12D and 16L : 8D
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#. FE12L ¢ 12D516L : 8DAYSCIE g, &3
F [R7E 20 Bt 41 35 I (extracellular matrix) FlAZ ik 45
B i 5 3 TG P (nucleic acid binding transcription
factor activity) P & 4, [H7ESL : 16D 5
12L : 12D3CJEFISL : 12D516L : 8DICJF [ L
b, REBENELE

2.4 KEGG PathwayE Z 4 EE S

R T AT A RDC R AT 22
FRIBEFZ MW TR, @i KEGGH 44
B, B34 SCPE Y 22 S 3R R JE P o7 31 2294 ¢
EMKEGGIUIE R, Hi 20 & 22 7 5L N o 2%
PEE ENACHEIE R, HQ-Value(FDR/Corrlected P
Value){ <DR/C(3R2). AFRDERHEMZMAT HER
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TREMIERED, AR5 H FHRNA-seqd A Xf
8L : 16D, 12L : 12DFI16L : 8D 34> ¢ J& il & 1
T H A A 6 CNSSHEAT G ALY, 25 5K 3R15 K
BT, WREE T H AR GF R 3 H 4%
Wi o AT & BLES J# &K (calmodulin, CaM)% A 7E
16L : SDKOGA W& T £X T, 3
cm$$@Mm%¢ﬁﬁﬂ%%m %ﬂ%z%
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Tab.2 Results of KEGG Pathway of Japanese flounder CNSS kept in 8L : 16D, 12L : 12D and 16L : 8D
JE K 22 Rk B I # B DEGs with pathway .
B pathway 8L : 16D-VS-  I2L: 12D-VS- 8L : 16D-VS- oy
. . . pathway ID
12L : 12D 16L : 8D 16L : 8D

JEJERLCIE  hypertrophic cardiomyopathy 11 (26.19%) 16 (26.23%) 8(17.39%) k005410
Y5k RO dilated cardiomyopathy 11 (26.19%) 16 (26.23%) 10(17.24%) ko05414
DAWR4E  cardiac muscle contraction 8 (19.05%) 12 (19.67%) 6 (10.34%) k004260
(55 calcium signaling pathway - - 7 (12.07%) k004020
BEERE  tight junction 9 (21.43%) 11 (18.03%) 6 (10.34%) k004530
ff;i;iiﬁof;ﬁf‘i‘bm% arrhythmogenic right ventricular 4(9.52%) B B k005412
I FH WIL4E  vascular smooth muscle contraction 5(11.9%) 8 (13.11%) 7 (12.07%) k004270
WIBhE A& 44HT  regulation of actin cytoskeleton 6 (14.29%) 8 (13.11%) - k004810
VERAR/BESZE  glycolysis/gluconeogenesis - 6 (9.84%) 6 (10.34%) k000010
FORMERIFFHE Y pathogenic Escherichia coli infection - 5 (8.2%) - k005130
EBUFFEA  shigellosis - 4 (6.56%) - ko05131
JiliZ54%  tuberculosis - 7 (12.07%) ko05152
Fi KL amoebiasis - 5 (8.62%) ko05146
i /R R HFER  Alzheimer's disease - - 5 (8.62%) k005010
B2 asthma - - 2 (3.45%) k005310
EYNHELR  African trypanosomiasis - - 3 (5.17%) ko05143
SO A EREIEYe  Staphylococcus aureus infection - - 3 (5.17%) k005150
4%  phototransduction-fly - - 3(5.17%) ko04745
S E 5 S insulin signaling pathway - - 5 (8.62%) k004910
MEJR 7334 salivary secretion - - 4(6.9%) k004970
Jf£'F  phototransduction - - 3 (5.17%) ko04744
[ FAAF AT allograft rejection - - 2(3.45%) k005330
FRZE  measles - - 4(6.9%) ko05162
HEIMANELZE  hematopoietic cell lineage - - 3 (5.17%) k004640
RV PRIE  systemic lupus erythematosus - - 3 (5.17%) k005322
I8 )% RAMIgAT"4:  intestinal immune network for IgA production - - 2 (3.45%) k004672

K Y 235 B EZ 6 W a8 #2221, CNSSIH#i4:
AU B 58 B T VI oG, L-AYCa’ il il K
Caiff 7% K18 18 J& CNSS H Dahlgren4 it k& % 1% 1 (1)

LRl CNssEl@zﬂiséz\wz\iﬁiy&?mhlgrenzmﬂ@
P 32 AR R B E G Y R GR R P RO I 67

CNSSH1L-%I Caz*iﬁ;iEmRNAiéw 'fﬁ%%ii“’ﬂt“(’]
TEARBI Y, 2% E AN CaMAl fE45 (5 5 18
i S o =B 1 5 L | R W R I S
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f o X ARRCNSSH i if Ca*' 2 5 W15 5 5% &
A N O R B s o e Ah, EA WESE R
CNSS?PQE%HHZIS%RM i A8 R R AR
o 3452 (stanniocalcin-1, STC-1)F145 837 A&
(Calcium-sensing receptor, CaSR)TEffi - 128
CNSSHIRIEE 27 H LBRCNSS/5 Al 5 61 11
o B KOF B3 T Y. CNSS i IR N1
Wi CRH, U T MU % b2 ik 32 200k
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Fig. 5 DEG location in Phototransduction in Japanese flounder kept in 8L : 16D, 12L : 12D and 16L : 8D

Down-regulated genes are marked by green rectangle
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The transcriptome sequencing and functional analysis of CNSS in
Paralichthys olivaceus treated with different photoperiods

CHEN Agqin', ZHANG Ying', CHEN Songlin’, LU Weiqun'"
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Focusing on discovery and cloning of important functional genes, we summarized a set of
bioinformatics methods to efficiently dig for profound RNA-seq information. The results showed that 8L : 16D,
12L : 12D and 16L : 8D had 5 807 622, 6 147 140 and 6 116 872 Clean reads, respectively. Comparison between
the sequencing data from 8L . 16D, 12L © 12D, and 16L : 8D revealed 200 differentially expressed genes(DEG).
The DEG GO functions in the transcriptome library were broadly divided into biological process, cellular
component and molecular function categories of 42 branches. Data in the transcriptome could be divided into 22
classes taking the KEGG database as a reference, according to the metabolic pathway, including glycocysis/
gluconeogenesis, phototransduction, calcium signaling pathway, and vascular smooth muscle. This study not only
conveyed more useful information of CNSS function in flounder, but also provided multi-level information of
phototransduction in teleost.
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