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Abstract
was used to sequence and analyze the transcriptome of thymus and head kidney tissues of maple salmon. The original data of thymus tissue was
8 224 345 800 bp,and 169 204 Unigene were obtained by splicing;the original data of head kidney tissue was 7 409 864 400 bp and 132 292

Unigenes were obtained by splicing. Using bioinformatics method, we searched the NR database of Unigene, and annotated GO, KOG and

In order to explore the parent origin and hybrid disease resistance of maple salmon, lllumina high-throughput sequencing technology

KEGG. By comparing the mitochondrial DNA ( mtDNA) gene sequence, it was found that the mitochondrial gene homology of Oncorhynchus
mykiss and maple salmon was more than 99% ,and it could be determined that the female parent of maple salmon was rainbow trout; the homol-
ogy of E3,TNF-a IGM and other genes in Oncorhynchus tshawytscha is higher than that in rainbow trout. It is speculated that the male parent
of maple salmon may be Oncorhynchus tshawytscha. Analysis of immune related genes revealed that IgM and TNF-a sequences of genes related
to T and B lymphocytes are highly homologous with their parents,so it is preliminarily determined that the disease resistance of maple salmon
is the result of hybridization between parents. There is a blind spot in the disease resistance advantage of hybrids by transcriptome analysis, but

this technology can quickly determine the source of parents and mothers,obtain a lot of genetic information,and has obvious advantages.
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HRGEHE T

1.2.2 SRR . 4 FIRK G54 cDNA SCPETE
umina -5 FEATI R, 15 55 D8RG s TR R AR s Joit
AR I S Y reads, 133 clean reads, SR 5 #£7E47 de
novo P, fr it it CAP3 BBk 3145 i 2 Unigene J7
FUSEA' . cDNA SCRRHES T i TR TR (1)
JB AR AT BR A W R e 1

1.2.3 BB B S5 MR A5 20 Jsthh Bl b &
A Sk B IR B [ 2 BRAT N BRCHE Y 815 2 R
reads FAGHESKL 51 s reads 3'—5" L FRAR B 36 (Q 1 <20) 5
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06 SR EE i 08 , 75431 Clean %idfs

1.2.4  BEPT)REEREFIS S, FIHT BLAST H4F 74 Uni-
gene J¥ %1 43 5l 5 NR ( NCBI non-redundant protein se-
quences ) ) NT ( NCBI non-redundant nucleic acid se-
quences )" .GO( Gene ontology )" KEGG (kyoto encyclopedia
of genes and genomes) "*' KOG (kyoto encyclopedia of genes and
genomes ) ™ Uniprot( universal protein) """ 1) & PFAM( protein
family) "7 AR EEAT HERE S0, 345 Unigene Y TERE(S
B IEXS IR DI REREATI0 28 o ARIBOPRUH- ol i g R Sk 1 A
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K ZhRElE &, 4% IR0 7 D RE (A0 20 7 A A= ik 72 3 A4S
RN HAEAT GO Pyaesr3E. Mesb, ik 347 T KOG ZhfE s
2, IRl 345 KEGG R i A R o

1.2.5  BETE g i Fr pO AR fi: S A S R R BT D
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NA) J P 471 LS K] 20 6 P9y 41 72 NCBIL £ 405 e vh 3547 L

A W Oncorhynchus mykiss (32 360)
W Salmo salar (25 492)
W Esox lucius (1 196)
W Larimichthys crocea (872)
W Schistosoma japonicum (364)
‘ Cyprinus carpio (176)
\ W Oreochromis niloticus (161)
W Sinocyclocheilus rhinocerous (133)

W Sinocyclocheilus anshuiensis (127)
Austrofundulus 1imnaeus (124)
W Other (3 094)

A 9, B 9k
Note: A is thymus,B is head kidney.
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B

Oncorhynchus mykiss (25 721)
Salmo salar (20 920)

Esox lucius (939)

Larimichthys crocea (658)
Schistosoma japonicum (262)
Cyprinus carpio (137)

Oreochromis niloticus (135)

Danio rerio (106)
Sinocyclocheilus anshuiensis (104)
Sinocyclochei lus rhinocerous (97)
Other (2 467)

1 NR ELERER
Fig.1 NR database comparison note
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(68.44%) ; iIIZH 3 ( cellular component) it L e 2 ) 2 411 il
(Cell) 435K 34 404(68. 77%) 1 28 662(70. 16% ) 34 T3
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Fig.2 The functional classification of thymus genes on GO annotation
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Fig.3 The functional classification of head and kidney genes on GO annotation
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ubiquitin—protein ligase ,E3) 8 #RFE K F—o ( Tumor necrosis
factor—ot, TNF-o) \HeE 3Rk H M (Immunoglobulin M,IgM) | T
A iR CD2( T—cell surface antigen CD2,CD2) /S
FEA: K K (insulin—like growth factor, IGF) (AN i BH 25 1
) H #2461 1% 52 /& ( Cation—independent mannose—6—phos-
phate receptor, CI-MPR ) Afififi K+ 354 7% SH2 & [ ( Cyto-
kine—inducible SH2-containing protein, CISH) | fJJL. 4= i 8 37 4

Fif ( Myogenesis —regulating glycosidase, MYORG ) £5 1] 1,
TE R KRR W £ ( Oncorhynchus tshawytscha ) | 21 K JFR W4 4
( Oncorhynchus nerka) R K JFR M4 £ ( Oncorhynchus kisutch ) Fl
FIBRIA £ ( Oncorhynchus keta )4 T LR 351 Hexd b, FE A
LD e 91 B4 [ DS AR R BB RJRR I £ 8 g , PR o) 20 S W AL
EVIPNIN hci
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Table 1 Results of mitochondrial gene sequence alignment

Py 3 B —E Species comparison and consistency//%

K K 1D 0§ KEERBRWGE ORBRGE BRI fa PN ]
Gene Gene ID Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus
mykiss tshawytscha nerka kisutch keta
12S rRNA TRINITY_DN44359_c2_g9 100
16S rRNA TRINITY_DN35650_c1_g2 99. 65 97.49 96. 56 98.13 98.13
28S rRNA TRINITY_DN33161_c0_gl 99.92 97.78 97.49 97.34 97.71
TRINITY_DN37583_c2_gl 100
Cyt b TRINITY_DN35612_c5_g3 99.73 94.07 98.93 98. 65 98.93
TRINITY_DN46091_c5_g5 99.93 95.76 95.95 97.88 97.21
TRINITY_DN18242_c0_gl 100 96. 96 96. 05 96. 41 94.38
TRINITY_DN43833_cl_g3 99. 80 98.17 98.41 98.63 98.11
TRINITY_DN38405_c5_g3 99. 16 97.41 97.88 95. 80 97.41
TRINITY_DN37871_c8_g2 99.07 96. 86 97.10 96.98 95.16
TRINITY_DN4425_c0_gl 99.85 97.42 97.42 96. 99 97.99
TRINITY_DN29660_c0_gl 100 98.63 98.56 98.81 98.17
TRINITY_DN26051_c0_gl 99.58 96. 89 98.08 97.37 96. 56
TRINITY_DN32639_c0_gl 99. 84 97.34 97.90 98. 69 97.82
A 2% ¢ ARG TRINITY_DN44249 ¢2_g2 99.41 98.15 97.98 97.79 98. 06
Cytochrome ¢ oxidase TRINITY_DN37344_c2_gl 99.85 96. 81 96. 80 97.11 97.24
TRINITY_DN37417_c5_gl 100 97.87 97.71 97.84 96. 25
TRINITY_DN33365_c0_gl 99.13 97.22 97.91 98.09 97.40
TRINITY_DN38084_c0_g2 100 99.42 99. 00 99.41 98. 67
TRINITY_DN30103_c1_gl 100 99.37 97.78 99. 16 97.37
TRINITY_DN29628_c¢3_gl4 99. 83 97.28 96. 32 97.23 96. 57
TRINITY_DN29628_¢3_gl10 99.85 93.01 94.55 93.90 95.79
TRINITY_DN36162_c4_g2 100 99.18 99.18 98.90 98. 65
TRINITY_DN36162_c4_g4 100 98.72 99.23 98. 45 98.72
F2 ERAEFEFTILLILER
Table 2 Genomic gene sequence alignment results
YyFh He xS K —FlE Species comparison and consistency//%
HEA HEP D RIEIRRIG 11 L KRG ZLRIRI 1 PNNER
Gene Gene 1D Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus
tshawytscha mykiss kisutch nerka keta
E3 TRINITY_DN44104_c4_g5 100 99. 51 99. 51 98.73
TNF-a TRINITY_DN42033_c1_g2 96. 13 95.21 96. 13 95.03 95.21
IGM TRINITY_DN41988_c6_g5 99. 14 98. 96 99. 14 98.93 98.22
CD2 TRINITY_DN46359_c2_gl 98. 36 96. 61 96. 61 98.31 98.31
IGF TRINITY_DN23835_c0_gl 99. 67 99. 67 99. 67 98. 00 99. 00
TRINITY_DN48201_c0_gl 98.51 97.08 98.13 97.76 98.13
TRINITY_DN45590_c0_g2 98.25 98.24 97.90 97.90 98.25
TRINITY_DN69807_c0_gl 99. 10 99. 10 98.21 97.29 98.72
CI-MPR TRINITY_DN37817_c3_g2 100 100 99.13 99.42 99.13
CISH TRINITY_DN4366_c0_gl 93.51 93.51 92.44 93.07 93.51
MYORG TRINITY_DN5153_c0_gl 100 100 100 99.07 99.30
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2.7 WHEHRABERE KA E Unigene J3 51
SRS Y S R E AT 0 8, FEA T BLAST 7R 26 70 1
X BEERE I M (Immunoglobulin M, IgM) YR RSE A T -a
(Tumor necrosis factor—o, TNF—a) T 3k B 40 g AH S L K (T

lymphocyte related genes) F1 B j# EL 21l g 4 5 2 K] (B lympho-
cyte related genes) &N FF I REAT HEXT o7, HEXH48 5 L3k
3o HRAEFPHI HOG A5 2R, I 2 52 00 ol R AR B iy LA )
PURLSSE AL HRA T S K o
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Table 3 Sequence alignment results of immune-related gene

WyFh bt K —F Species comparison and consistency//%

A M ID LA KEERRIGS OKRRIAT BKRIG KRG
Gene Gene ID Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus Oncorhynchus
mykiss tshawytscha nerka kisutch keta
IgM TRINITY_DN43825_c4_gl 99.11 98.36 98.44 98. 67 98.44
TRINITY_DN36566_c1_g3 99. 84 98. 10 98.05 97.84 98.11
TRINITY_DN39425_c7_g4 99. 81 97.37 98.02 96. 82 97.78
TRINITY_DN38035_c0_g5 99. 60 98.94 98.28 98.94 98.79
TRINITY_DN41988_c6_g7 99.75 99.49 98.48 98.98 98.72
TRINITY_DN19585_c0_gl 98. 60 97.88 97.19 97.19 96. 84
TRINITY_DN32744_c0_gl 99.27 99.17 98.70 99.09 98.29
TRINITY_DN34109_c1_g3 100 98.79 98.94 99.02 99.02
TRINITY_DN34109_c1_gl 99. 80 98.82 93.09 99.21 93.00
TRINITY_DN37611_cl_g2 100 95.94 95.22 96. 66 85.83
TNF-« TRINITY_DN37617_c4_gl 98.10 97.55 95.13 94.55 94.96
TRINITY_DN39917_c0_gl 100 97.21 94.34 97.15 95.91
TRINITY_DN35357_c0_gl 95. 64 94.52 94.46 94.43 95.31
TRINITY_DN35357_c0_g2 100 96. 08 95.97 90. 76 95.54
TRINITY_DN35372_cl_gl4 100 99.05 98. 14 99. 05 96.79
TRINITY_DN37013_c0_g2 100 99.55 96.77 99.55 98. 64
TRINITY_DN5767_c0_gl 100 95.63 94.54 94.26 93.99
TRINITY_DN16181_c0_gl 99. 69 99. 10 96.79 98.01 97.71
TRINITY_DN32244_c4_¢g3 99. 49 97. 66 97.93 98.28 97.18
TRINITY_DN36685_c3_gl 99. 85 98.92 99.18 98.48 98.01
T bk E 4 A DGR TRINITY_DN36899_c4_g2 99.77 98. 11 98. 64 98.36 98.21
T lymphocyte related genes TRINITY_DN36899_c4_g3 99.91 99. 30 99.13 99. 39 98. 87
TRINITY_DN36597_cl_gl 99.38 97.84 96.91 97. 84 98.15
TRINITY_DN36597_c1_g2 97.47 96.42 96.24 96. 02 96.47
TRINITY_DN33373_c5_gl 98.94 97.89 98.21 97.56 97.56
B bk E 40 AR G S PR TRINITY_DN36899_c4_g2 99.85 97. 66 96. 56 98.03 97.63
B lymphocyte related genes TRINITY_DN36899_c4_g3 99. 83 96. 96 98. 67 96. 52 98.17
TRINITY_DN36597_c1_gl 99. 87 96. 12 96. 61 95.36 94.71
TRINITY_DN36597_c1_g2 97.13 97.04 96. 08 97.00 96. 31
TRINITY_DN33373_c5_gl 99. 87 97.62 97.42 97.25 97.44
3 Wit54iR P X, M iR Unigene 1328 LU 83K B /0 1. 31 '/ 4y
3.1 WMMEEMRNLELSHERANARSER 2O Mo 16 KOG Bl b st A D A B B9 M B A Sk 1 Uni-

X BEFEAT TS EH AT TS5 6 e s AR BAE L T oA
U8 RN IC A L B 73 Ao A 1 R IR fe e S 2
{58 TEAR S HREL DR 20 A A5 50 T X L i Sk 1B 3 2 A1 4
B SR HEAT T i 0 S AL DN T X M A T 3 D N B A
Jei R Trinity #PF S 42 PR ARG SEA Dh B TR, 648
#) 13.59 Gb (%% 5% 4 clean data {5 5L, Q30 AL L] 48 i
95% o W s 2H i R A, D 7 5000 1 2% T ) e Jo e 45
1o, IR B SRR A B T I K
PRG3R AR S e e 1 S ' 2 0 S 2 SO PR 2 %
It 169 204 2% Unigene F1 132 292 %% Unigene ¥E17 1T GO Ifig
7328 KOG ZRES M KEGG AU %5570 #r . it GO %L

gene FPI, Hop o i 2 (RS H6 SHLH], R Unigene 78
RELLBIECR B 2 1,25 Forei. ilid KEGG (Ui i o i
FIAYMIAR Unigene JEREHL BB 2 113 T 0 ki IS
TS IRE T SR AAT 1 Rk AR S e g 1 Sk Y 2 2R S
YUF I, I ELAI A P AR i 0 Sk V2L U 5C ) 6 TH T i
VARt e AU IR S8 Sl tt. EXPRRIRA
TR RE DN AR 2 SC FE R, IR Oh A il K B A O T e
PRI 2 AR DG AR B e 4 SRS Rt Rc

3.2 FIRZuEERSERAERESHIBTRM e EE
BE  Zonihe B A BRI 401 A A , SLE Bk

W] 28/ 4 TP AL - COPR A% 2R R 4 3 08 A R WLt
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X EEF AT HRAB AT 8RS T Ao S AR BT 103

AL 38 o 18T A% A 2o (AL PR ) 3 Sk g i 2ok Ak 5 @
R B SEAASE S R A 2 M mtDNA & B2 (A 7
PEPRE s O A BRI DNA H 34k 7K 752 mtDNA
ARSI s @miDNA 19l 2 WLis (LB '™ L 0L is 1L 6 i
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