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Abstract

In order to explore the relationship between salinity effects and transcriptome of (Coilia nasus) gill
tissues, transcriptome sequencing and analysis were performed on the gill tissues of Coilia nasus
from waters with different salinity in the Dayang River basin. The results showed that 70964 un-
igenes were annotated. The unigene sequence of Coilia nasus was closest to that of Atlantic Her-
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ring (Clupea harengus). The proportion of unigenes related to cell process, biological regulation
and metabolic process was high. Transcriptome expression related to metabolic function was very
vigorous in the gill tissue. Organismal Systems and Environmental Information Processing have the
largest number of unigene.
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1. 5|15

J115%(Coilia nasus) J& 7 H (Clupeiformes) i £} (Engraulidae) % J& (Coilia), {&F% J1 . ] JI[1]. JIfF 3
B A AE TR BRI A ARG — 5 [2), T BN I PSSR K KRR TN AR [3]. TR EESE, K
ACLREAE “HKIL =" (62, REBEBMABIFTMMAIE, HITFER, BT KR TEMED IR 5%
ARIHE, PB4 A7 EIEA S 2™ HE IR . KRl 10 4FiE, BT AR ERE S 80U)
i AR AR, IO S AR R B B (IUCN) FI M AE Al (4] 3L 72358 P9 /KSR 3 L D 85 2 AT 1)
b2k, BRI FTARTED, ANIE BTS2 Az a5 5 T 4RE[5] [6] [7]: Fl
F DNA 7 FHARR T T . W05 384 2 FE1E 8] I e s 2 AR TI e Mo b iz 2H 24T
ECAR[9]e AR SC LAV VAT YAk PRI i 2 T 65 Ik et B, Xof o 1 AN [1] 3 B2 7 el ) 65 0 ) 2 SR 2L 3047 T B
R, IRFCAERE A KT b TS B 2 20T 3 FE AR AR o AT S92 Fa ik 98 DRI D 6 1) AR 3% > PR AT
PREEIE B AL S L T B s A B 25

2. MBI 55%
21 H@REE

2020 4F 8 F3 FH A AE R PE] R YA [RIVAT B ReA T8, ARG BT LUSK X (BREE A 12%0, FE s
184 DE)AUA LA Bk K X (BB A 0.2%0, FEAKRICA SG) K INHIL IS T % 5 R, JIF KAk
H3 A N(27.52 £0.81) cm. (68.49 +6.96) g. BY L EILZIE T RNAfixer (Bioteke Jb 5% ) frA7 K i [7] 5
WA

2.2. B RNA EERS#M

HUORAF HOEERZHZY 100 mg 247, KA TRizol 424X total RNA. FJf Thermo Nanodrop2000 X fifrfi&
RNA R A AR RS TR, F 1.5%5 I bRt A F vk kil RNA 5e 81, R Agilent2100 #ll%E RIN
B, BUEPEER RNA & 1ug, #KE >50ng/uL, 0OD260/280 /-F 1.8~2.2 Z[f],

2.3. XEEtaE

FIH A Oligo (dT)IHLER S ployA 4T A-T BRZEECAT, & RNA #1385t mRNA, I fragmentation
buffer, ALK mRNA BEALEIZLEL 300 bp 745 (/N F Bro I I8 3 S B I\ 7S B £ BE AL 51 7 (random
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hexamers), LA mRNA Jy# s 8% & i cDNA, Fifl Ja 2EAT 4 & G T2 RO E RO XUEE S5 14 « WUBE 1) cDNA
SERITRETEA S, I End Repair Mix R A8 AR, BEJSAE 3" RSN f— “A” Bk, JHTEREY
SRk S

24. BRAMF. RESHE

ARSI K umina HiSeq2500 Wil 7~ & 5 s s 4007, Hlumina I3 238 T 3R w2 B R TAE,
Pl

1) BORACE B AT M 4 DNA S 20 5 BENLAT I . X — B n] LLdd BT ik 5e e, I ik
BIUNE, s Sk, EE - Ed K kLTI DNA B 7EMm e Baesk.

2) ik DNA Fr BN i B3I 2 41 i e 1 1) 22 1

3) S DNA & Fg FUAFRIC 1) Mt 2% H R AL [ A “ M 397, b AR DINA {8 4 iy 22 2 381 e i
RETEHK U IR

4) NUBEMFA R RUEE S FARME, SRJG AR S 1 LU i i B AR IO B DNA

5) MIADYASARIC T AT 28 0 (6 7 51 0 F0 DNA G 1) . 1245 € BIEH 1, — AN mlif 2o S BeR I
AR . TERFIR AN BEE K B R AL 2 A R L

6) FEBOGHIUR N, BB MEEN S B

7) FES MBI, A A 2 ER (R I DU AN BR IO AT T2 g M SR il P ORI N A i
o XAMEAEE .

S5 T ERAS R0 R AT BRI (QC), LR AEMME B T Bos e s AR kAT 0. o
{5 fastx_toolkit_0.0.14 J X o 4 —/MFEAS (B o7 5 o BlE 1% 38 DL S 2y A dE A7 04T s AR5 A
44 SeqPrep (https://github.com/jstjohn/SeqPrep) il Sickle (https:/github.com/najoshi/sickle) 2 B /i & reads
15 31) i3 J5 B 1) J5 4% B4 (clean data) ; # 5 B Trinity (https://github.com/trinityrnasea/trinityrnasea/wiki) {44
clean data 17T M Sk 2H 2%

2.5. AR TE

F I P i R o i RG4S 5 4 CASAVA TigidtiR fll(Base Calling) 4 SC 7155, ¥ LA fastq 7% 38
EAERL A N GG EE . AR index [FAI X SANFEARMEAE, DMEIAT S50 0. BIRISAT REF= A4k
12241 reads. K715 reads 5 unigenes i@id Bowtie 2.3.5 #EATELNT, SRGE AR, S
RSEM 1.2.2 #{ HI o M3 B2 A BT 145 Al o BRSNS FIREA (3% U1 5 (read counts) (s B A4 i)
FRE, ISR REEE B ERSIE R

2.6. ThEE IR

18IE BLAST BRI Z R B 6 20 e 3R15 /O BT A e e AR 575 K20 2 (NR,  Swiss-Prot, Pfam, COG,
GO 1 KEGG % ¥z &) BT X, SRIGAESEWE EEREER, M4 H HMMER 5 Pfam #4455 % 5 2
VERAE AT Ge i A48T 65+ SNP ThRe X A0 SSR #4748t .
3. ER5 9
3.1. J]&5484A40 RNA #RIZE R

FRHUAS B RNA RE 5 B 52305 i) 28S.18S 11 5S 457, A260/280 {8y 2.02,285:18S {E N 1.80,
RIN {54 8.0, T HHAS K $Z S 2 1) T 55 2L 20 RNA J e 4, ml DU T il #8300 e SC 2
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32. MFHESHRER

FIA Trinity ¥ Pf 4 38515 2000 reads fr BOEAT SRR S AT HHEA S, L1535 70,964 2% unigenes il
100,022 2&#435%A (transcript), P43 1061.73 bp A1 1140.11 bp. transcript 55 unigenes [#) N50 (&
BRI 5 05 KRR S R A I B B BT S ) 730 2227 12209 (4 1), HAKAE
7£ 0~500 bp  [E] ] unigenes £0& 4 36,872 %%, M B EUEM 52%. KJETE 501~1000 bp A 12,779 %4, &
unigenes FUE 1) 18%; 1000 bp K:J¥ LA unigene HUE A HE 10% (£ 2).

Table 1. Statistical table of assembly results
1 HRERGITER

5 Unigene % Transcript %
Total number 70,964 100,022
Total base 75,344,738 114,036,134
Largest length (bp) 19,645 19,645
Smallest length (bp) 201 201
Average length (bp) 1061.73 1140.11
N50 length (bp) 2227 2209
GC percent (%) 47.71 47.75

Table 2. Sequence length distribution of unigenes
5% 2. Unigenes FFFIKE S fmiER

FHKE Unigene ¥ & Unigene F %3t
0~500 36,872 52%
501~1000 12,779 18%
1001~1500 5613 8%
1501~2000 4204 6%
2001~2500 3069 4%
2501~3000 2348 3%
3001~3500 1761 2%
3501~4000 1186 2%
4001~4500 907 1%
>4500 2225 3%

3.3. Unigene TheEF RSt

AW TRAGH ) T A e SR AR HE - B30 PEVE R BB U EAT i vt 45 5RSEW, A 22,342 > unigenes 3k
57 GO VEFE, 4B unigenes ) 31.48% (5 3). GO VERAITIAE T 3 KHR 42, AT DA 3k R Al
A= 4 E HL 22 51 BP (Biological Process, A4:#1id #2) . MF(Molecular Function, 41 Zjjfig) & CC (Cellular
Component, 4IABALM) 7 HBEAT 20 ERE (I 1)o FEIX =K N XA RZ/NED, Thie Ligns &
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Table 3. Annotation result statistics of unigenes

%% 3. Unigenes JFRBEHURA ST =

s Unigene & Unigene 745t
GO 22,342 31.48%
NR 29,750 41.92%
KEGG 18,997 26.77%
COG 27,529 38.79%
Swiss-Pro 24,766 34.9%
Pfam 24,156 34.04%
Total_anno 31,069 43.78%
Total 70,964 100%

Bar chart of GO = collar €amponent

P f uni
0.90 0_127 ercent of unigene 0.40

1

B molecular_function

0'154
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biological regulation
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Figure 1. Annotated diagram of GO
1. GO FB o E
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BT WEAR b T B R = TR 73 2K e ARKSEES B mO0E T AR R — 4y 30, fEA RAEYE
FE T BIZHER (5 2): 2HHERE (celluar process)3t 9214 4 5 29.22%; =¥ 7 (biological regu-
lation)}t: 5646 2%, 7 17.90%; Qi FE (metabolic process)3t 5127 4%, i 16.26%, NCBI_NR(NCBI JET
REEE)VNGEHIEE, vEE L B R AR AT 5 S5 AT R AR O, DR RIVE 7 41 ) )
REfE B il 3 fraw, JI% (Coilia nasus)f¥] unigene /541 K vk (Clupea harengus) #HALLEE #x &1, A 58.68%,
FANES 19.60%[1 7 FIBEHE R B HAD R 2 b B S KEGG d e Lot , Al 3RA5 5556 R sl AR T g
Z 5 BARAE D FE DL, X E(E B BT N RGP RS A Thae. Wk 4 FioR, 6 RAR
Whigfmd, =541k Z45:(0rganismal Systems) (115 5 1@ ¥ 1 unigene F i thfil i =, 84515 S b2
(Genetic Information Processing)fT (5 EL il . JEid %t unigene FIIEBME A E R RIE DT, NS TR

BE [N Thpe AR R T 72 S 4R St e Bt

@ cellular process
@ biological regulation
@ metabolic process
@ developmental process
@ cellular or ization or bi
@ Iocalization
43(0.14%) @ response to stimulus

nmlw © multicellular organismal process

83(0.26%)

@ immune system process
@ biological adhesion
locomotion

111(0.35%) 9214(29.22%) multi-organism process

139(0.44%) growth
@ reproductive process
171(0.54%) behavior
207(0.66%) [ ] signaling

@ cell population proliferation
rhythmic process

@ pigmentation
detoxification

456(1.45%)

460(1.46%)
506(1.60%)
1184(3.75%)
1452(4.60%)

1751(5.55%)

2148(6.81%) '\
2715(8.61%) )

5646(17.90%)

5127(16.26%)

Figure 2. GO (BP) analysis pie charts
[l 2. GO (BP) &> # it

5830(19.60%)
299(1.01%)

340(1.14%)
344(1.16%)
372(1.25%)
389(1.31%)
393(1.32%)
470(1.58%)

17457(58.68%)
526(1.77%)
537(1.81%)
611(2.05%)
1663(5.59%)
@ Clupea harengus @ Carassius auratus Labeo rohita
@ Denticeps clupeoides @ Oncorhynchus mykiss ¢ Anabarilius grahami
@ Pygocentrus nattereri @ Latimeria chalumnae Pangasianodon hypophthalmus
@ Danio rerio @ Cyprinus carpio @ Electrophorus electricus
@ Astyanax mexicanus @ Salmo salar other

Figure 3. Annotated pie chart of NR
[ 3. NR JERE# 5 Fa i E
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Nucleotide metabolism

Glycan biosynthesis and metabolism

Il Metabolism
Il Genetic Information Processing
Il Environmental Information Processing

Il Cellular Processes
Organismal Systems
Human Diseases

Energy metabolism
Metabolism of cofactors and vitamins
Amino acid metabolism

Carbohydrate metabolism

Translation 1,186

Folding, sorting and degradation 769

3,156
Membrane transport

Transport and catabolism

Cell motility
Development

Aging
1,709
Excretory system
756
Sensory system
2,113
Nervous system

Cancers: Specific types
1,081
Substance dependence
Cardiovascular diseases
Neurodegenerative diseases

Immune diseases

Endocrine and metabolic di

P
S

Figure 4. KEGG analysis bar chart
4. KEGG 73 #rit ik E

3.4. RiLBG

RSEM, Kallisto, Salmon & = ] (i, s 24 g B i, ARSI R RSEM J&ﬁiﬁiéﬂﬁ’m
i, JFSE R AN AL A5 R Eon o =R 45 3B 5 A B TPM B FPKM (fX RSEM)E & F
read counts (L EIFE A 11 reads N5 B ANFRIFEA read counts 1:(@1"]}525’]%55?7%%?2%#%1‘5
PN, REBFEEHTREMINARESE . wE 5 P, FEA DE_1 MRIAER: 4 SG_3

IRIRSF EHHK A
FKILERAR, FEREFEAS, HEARZMMREEBHEKR, BEKRERFIREMFEARZ R, HE SR
AL R RIE BT B ZE R

0.6
0.55
0.5
0.45
0.4
0.35

0.3

0.25

T
DE_1 DE.Z2

T T T T
DE_3 SG_1 SG_2 SG_3

T BARIOAREARSTR, HARFRNFEA RIS B (logl0 TPM+1)

Figure 5. Statistical line chart of expression quantity

Bl 5. RIABGIHTLE

T
DE_4

DE_5 SG_4 SG_5
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3.5. #ZA[E Venn 4347

Venn F3Ht R RE AR ] B4 i (8] 4G ARG RIA B R A s A, i B SRR AR TR AR OGP, Rl — 4
BIREARIE FE N AR I BB AN ZERIR K. AE 6 FTLAE H, DE Z1I3RIE unigene %1 H v 34,768; SG
1 (1223 unigene % H A 23,546 24135 (4L 2R3 unigene $0H 4 20,626, 544 - FFF DE 41 unigene
PlaREEHEEST SC 4.

DE
SG

20696
30000 34768
20000 23546
10000
0- T -
o o

Figure 6. Expression quantity Venn diagram
& 6. FiX=E Venn

4. 7Hig

G BE TR B AR 1) R RO o 500 4 9 N TR O MBS A 1 AR 02 I e 0 5, e A LA S TR 41
SRR B A A BRI AE S M B ) AR 55 T vl B R 1 PR R R R
SR 17K T S R m[10] [11], XTI i R AEB A 5, NGS (FiB sl e) & — N7
{8 HL AT APRsAF B B R 5 91 1) 732 o AR SCE I 0] T AN (7 7K 338 ) 5% 5 AR P 8 2H 2 kAT SR 2000 7
3B AT {E 1) unigenes

1) Hrp K ELE 0~500 bp 2 8] unigenes 354 36872 %%, B EE M 52%. K E7E 501~1000 bp N
12779 4, 55 unigenes 1) 18%. Wl 7 AE AR K] Mapped read %4374 SG-1:42641542 ., SG-2:38980922.
SG-3:44444358 ., SG-4:41879374. SG-5:41038376. DE-1:44473856. DE-2:43234696. DE-3:43123052.
DE-4:47355458. DE-5:40274730, /¥%57f NR. Swiss-Prot. Pfam. COG. GO fl KEGG /A H: ¥ #s & it
TR

2) NR 25 SR B J 155 1) uingene /7741 5 K Pt v (Clupea harengus) 5 A#IL, 1A% T 58.68%, FFér
—H B H sh 435 . HRAE 5.59%H unigene 7 14 fiff (Depticeps clupeoides)d1 45 27 E %, 5B B
FEEE H, (H2_HZEEREK. HINEA 19.60%I1) unigene # iR B H A b o

3) 7E GO yEREMI YIS HE unigenes KB, ZHftFE. AR ARUHHEFRIX =28 unigene H#EIRK
Lo, IXUEHORER) unigenes 352 2 5 TR FI4ERELE M IR AR BRSNS R, X =R e b, fE—E R
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FE FAREL T JI6E I EEAE M AR HE A, AR, TR A PR SRR A ISR KRR ORAIE T 40 M IR H S
B, TR IR J) B EEAN I TE . B DIRDC . HA GO MVERRS B A A R RN Th RE I
unigenes A 1S EIVERE, ULHIXTF JI6F unigenes AT LR A 38 KK 25 [0 .

4) KEGG BB 245 B, W1k %45 (Organismal Systems) 115 5 il #% unigene & &%, £
KR E LA MESH SR T RS SRR IE R, XUN(E @RS 2 EENERREER; 54t
Z 53R B AL (Environmental Information Processing) #1155 8 #% ) unigene 1R £, 15 B J) 2
AT 4o BRI DR 7 R BB R P AR 1 o 5 SO £ SRR AU Bl S 1 5 3R B AR — E R R [12], LR
A o A 508 T S5 A PRI e A B R T VR I [13], 1T g 5 TT65 38 S K £ BT B K IR AR AR AL
YeRr B B R G AL IR ST & M EE I unigene 15 5B SR S HLE, BAE - EBER.

TELEMRN, ASIRIZE R =9 2 (A1 I A 5 BOAR B RAT (8 L BRI AR 22 ThRE, SRR IEE AR
o — e FE B EAREL T AN AR R Ss,  ELE ) SRk B (AR BT R A R ME R, 9 G 7 R L R
f 22 Na' /K -ATP BigiE /2 B 6 R AR A i AR AL, 1 5 e s £ 288 M3 /K U 21 v /K Bl g K
(i R, FLR 22 Na' /KT -ATP BEE 713 W1 L2846 HEIDDEN [14]1551A 0, £6 B % 1 256 22 Na'/K™-ATP
IS 1500 JF AN R o B S A E B A v LLE H DE_L (3RIA & &, SG_3 MRIAERAL, M
MR E DE AR IEEKRT SGC ARk & (K 6), (HAIRELIE 2 AR IE B2 7 A5 EhE B
PE, SSRGS EE N ) G L DR Y 2 IA B B s HE AN 38 . RV ) T e 2R, ANE T
il SRS, RV JIGHE G RR T, DO T HA s, TIEHE AR AR IR B 22 A an HoAth
FRACKERZE o H BTER X RS R 755 7 5% 608 2 2R 5 [R] s A A B ) BB ) s M RO 9 25D, kT ) i
ZABE R 8 R 0@ B AR FE LA O AN B, i3 X T 6 B o 7 5% 8 2] 23 2 S 2L s i) ) e 38 A AR R (1
[8] o

5 RE

FI AT 9% T8 s 21 AR TE AT 70 2 bt DL R S i PR R P iR S T 3 22 F T #8158 9 [ 15]
[16] [1715% T 0 Je HoAd g At 7 H T A2 W JIERE R —Fi sifa e, HasrimamieEXR. HiaE
FESRFCAENERL AR T, S [7) i B of T 6 K TR i S AR BRI BE R REI, 38 BAE &N R UOKFIT T BERTR N
HIWEFE, NI IR TR P SR AU 2 A ES AL, RTTEm B I E IR R R, N HE IR RANEE
G R BRI 2

E&WE

LT AW AT T 1T H (JH20-210000-39754) . 3L 744 R BBt 1 H (2021HQ1918) J 1L T4 BT 1 H
(2021JH2/10200031).
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