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2, 97 Az A GH
2.1 HO|EA +F

2 Aol AREE HolEAlY] SR+ vt Zth 1) catfish(accession number:
SRA049427); 2) zebrafish(accession number: E-MTAB-1155); 3) salmon(accession
number: GSE59756); 4) tilapia and zebrafish(accession number: GSE69965); 5)
damselfish(accession number: PRINA255544). Z} H|o] E{/ﬂl Ha tofet A9 24 5t

9] ofg] AiEo| EAfs}al, ZF MEHE Fastq F419] read == NCBIS} EBI9] Ho ]H A
2o THERESIAH. ©f o R 71 HlolHAlE —;F7E HoPIARE, AE 2] =5

91 wlo]e] o] 2 Ho] 9] ot ALlsIsch. 485 HloTEE in-house EﬂOHHﬂCﬂ
~s¥i9ict

2.2 De novo assembly Y STX 24

Zebrafishth damselfish & 2 &0l dollAxl+= olu| AFA 9] Al A Lo A3ttt
T8, & A9 B3 JAATRS o]835t Blo]enbA Wihaa) 2deba-g IHEAIAH
T5017] zol, &t TE=E AAANEE o]-&5te] assemblyE WU

RNA-Seq 7]&2 AAH read H|o|E o= adapter ¥ sequencing error 5°| &
Agtct. o]&2 9ISt noisy bases A|A 5t 7|5 &4 oJArY] readE9HS ARE517] 95f
trimmomatic v0.36(Bolger et al., 2014)°] 7|2 402 HEE It} o] Ax} AJA
H S~ B2 readsS 2HOIY mRNAAMEE W=s= I (de novo
assembly)E $I5ll trinity v2.3.2(Grabherr et al., 2011)7} ARE-E| AT

Assemblyo]Foll&= +ATHC] contigee] AT o] F B2 BEL assembly
St AT = artifacto]AY, 22 transcript2H-E 4o SEAFGolt}, ol
A|AsE7] 9J8l, Transdecoder v4.1(Haas et al., 2013) ©]-85} assembly Z23=
A= contigdAl coding region THE FEo191, FE AFEL cdhit-est
v4.6.7(Li and Godzik, 2006y ©l-&5t] AAEATHO5% similarity threshold).



| otie 2fel0] Ofeh FH UK IR A

2% transcript?] F3A o|F A 9 7|5 755 Hdll blastp v2.6.0(Altschul
et al., 1990)%} UniProtKB/Swiss-Prot(Boutet et al., 2007)& AMESFC]

2.3 TAR B Y ISt MG 28 AlAY 73

AR mRNA RS 57457 floto], A2 E reade= ZF {44 A€ol Bo
wtie2 v2.2.9(Langmead and Salzberg, 2012)E ©]-85}% mappingdtl, o] At
A== SAMIFEF SamTools v1.4.1(Li et al., 2009} o]8sto] LS JFstal
Aot Z+ glo]EAIE & DESeq? v1.16.1(Love et al., 2014)5 ©]-&3}] normalize ¥
differentially expressed genes(DEG)S Zrot@it}. Principal component analys

is(PCA)2} multidimentional scaling(MDS) 42 R v3.4.0& o]-&s}%th

2% W3] ojF7t AZohz RS AAAE ol&5te] WasTs B AAE 5
S 98), Z HolgMle] MEEE 2% S ofHE Yes 5 NoE 33y, RO
naive Bayes, support vector machine(svm), random forest 7| ©]-&35}o]

training? testS ZI3Y5}t.



3. FFE |

3. BLIE
3.1 HO|E =X

FARNE 2dsie e B A 23, g2 dollA= Microarray 2
[llumina HiSeq2000 5-9] 7|&& AAA|(Transcriptome)g Al@ASHATE 124} ]
o AFolA= H8-go] £ HlolH AAdFel B B HiSeq2000°] H @ol A= 3L
of. wEbA 2 AolA= HiSeq2000 712 A4dE dlolevkE ARSIt H|7]
(catfish), 9Aol(salmon), F&(tilapia) 5] A-&=171E BIES,, EAHE=SH/ Bt
AF7F Bol HoQl= A B Al (zebrafish)2t Oﬂq]x}fqi(damselﬁsh)_,] ot =

A, A, 2] Higt glolE7t +AEATHE 1). W71 HlolE& 24°Col 2=of|A]
3% GAIE 36°CollA heat stressE 0] HIYHE %%—% MES 4sto] 7%
of7fu| ZRE HAAE FE0t0] 24°ColA T AGH thEy} v gt Aot} AHe}
A|(E-MTAB-1155 "89] 7%, Hiot AsiollA 22, 27, 32°C Al =04 Az
MAES BA7F | F 16, 22, 27, 32, 34°CY| o]8] 2= 2 WirolA] o173t AejE
=] *“‘ﬂ‘?l?fﬂr oA 9] HAKA| BE8S AT Zlo|t}. dojo] A%, 12°CollA 24
A3 AMAES 12, 15, 18, 21, 25°C WA= W0 &A 34X B2t A3AIT &,
12°C A2 A A opha]of|A 9] HA ¥Hg-2 A E kTt GSE69965 HlolEAl
<= Al Bt Aot 4] TEgA 015 HAER oL o2 28°CollA SAH o]
& AA MAES 8°Co A=20NA 71 F of7hn|o] HARA RHHE-2 A i 7} o
A1) A2 AG ¥k 9 F1He] HwE At Feoltt. doiAkElE X}it 2435} 23
AG7F & o] FolR ofFEA, YRt 25 2 H Y=t e F AJoERY F
Aol 24 B2 AE6471AN7F doiA, Brget vl £40] 7]"6‘?.1' tlo]E Aot



| ol 22I0f 2ot B LKA HeF G
1. #EE HOEM Q9 2
U Accession Number ~ # of Samples Tissue AfEE
catfish SRAQ49427 6 liver and gill Liu et al., 2013
zebrafish E-MTAB-1155 22 muscle Scott and Johnson, 2012
salmon GSE59756 15 gill Tomalty et al., 2015
tilapia GSE69965 12 gill Hu et al., 2016
zebrafish GSE69965 12 gill Hu et al., 2016
damselfish PRINA255544 64 liver Veilleux et al., 2015
2. a8 OB Read2t Base2l &4
H|O[EHAU ME Read 7t Base 7l
SRAQ049427 (catfish) SRR917955 56,639,172 5,720,556,372
SRR917956 72,870,754 7,359,946,154
SRR917957 51,869,048 5,238,773,848
SRR917958 46,578,524 4,704,430,924
SRR917959 66,622,238 6,728,846,038
SRR917960 63,810,776 6,444,888,376
E-MTAB-1155 (zebrafish) ERR145631 76,578,926 7,734,471,526
ERR145632 59,483,960 6,008,384,960
ERR145633 60,855,640 6,146,419,640
ERR145634 55,914,704 5,647,385,104
ERR145635 61,413,038 6,202,716,838
ERR145636 76,712,998 7,748,012,798
ERR145637 20,834,580 2,104,292,580
ERR145633 64,404,156 6,504,819,756
ERR145639 72,498,924 7,322,391,324
ERR145646 8,048,348 812,883,148
ERR145647 106,615,294 10,768,144,694
ERR145648 3,276,774 330,954,174
ERR145649 75,597,756 7,636,373,356
ERR145650 2,772,654 280,038,054
ERR145651 46,920,472 4,738,967,672
ERR145652 2,275,332 229,808,532
ERR145653 43,046,486 4,347,695,086
ERR145654 801,470 80,948,470
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H|O[EHAU ME Read “His Base 7l
E-MTAB-1155 (zebrafish) ERR145655 63,920,168 6,455,936,968
ERR147026 29,757,664 3,005,524,064
ERR147027 34,217,722 3,455,989,922
ERR147028 31,664,494 3,197,103,8%4
GSE59756 (salmon) SRR1524980 122,203,854 12,342,589,254
SRR1524981 139,832,444 14,123,076,844
SRR1524982 123,082,022 12,431,284,222
SRR1524983 137,187,906 13,865,978,506
SRR1524984 97,658,404 9,863,498,804
SRR1524985 91,191,358 9,210,327,158
SRR1524986 119,896,152 12,109,511,352
SRR1524987 137,220,530 13,8569,273,530
SRR1524988 121,966,874 12,318,6564,274
SRR1524989 101,028,102 10,203,838,302
SRR1524990 131,782,048 13,309,986,848
SRR1524991 124,193,658 12,543,559,458
SRR1524992 106,720,008 10,778,720,808
SRR1524993 109,707,970 11,080,504,970
SRR1524994 106,896,038 10,796,499,838
GSE69965 (zebrafish) SRR2067831 26,310,104 2,657,320,504
SRR2067882 24,046,954 2,428,742,354
SRR2067883 29,854,060 3,015,260,060
SRR2067884 30,874,104 3,118,284,504
SRR2067886 30,405,560 3,070,961,560
SRR2067887 25,773,114 2,603,084,514
SRR2067838 31,503,608 3,181,864,408
SRR3579895 24,385,010 2,462,886,010
SRR3579896 29,426,658 2,972,092,458
SRR3579897 29,384,866 2,967,871,466
SRR3579898 30,244,142 3,054,658,342
SRR3579899 33,586,050 3,392,191,050
GSE69965 (tilapia) SRR2067864 23,882,388 2,412,121,188
SRR2067865 28,263,450 2,854,608,450
SRR2067866 28,590,338 2,887,624,138
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I 2. 2= HO[HMS Read?t Basell SAHIZ)

H|O[EHAU ME Read “fis Base 7l
GSEB9965 (tilapia) SRR2067867 31,351,944 3,166,546,344
SRR2067868 26,855,700 2,712,425,700
SRR2067869 34,053,640 3,439,417,640
SRR2067870 29,712,256 3,000,937,856
SRR2067873 30,430,518 3,073,482,318
SRR2067874 24,852,508 2,510,103,308
SRR3579892 18,057,772 1,823,834,972
SRR3579893 22,125,982 2,234,724,182
SRR3579894 26,495,110 2,676,006,110
PRJINA255544 (damselfish) LT_HA1 29,749,092 3,004,658,292
L1_HA2 23,750,660 2,398,816,660
L1_HAB1 23,020,828 2,325,103,628
L1_HAB2 3,607,554 364,362,954
L1_HB1 34,216,192 3,455,835,392
L1_HB2 71,301,422 7,201,443,622
L1_HC1 81,051,812 8,186,233,012
L1_HC2 22,327,056 2,255,032,656
L2_HAC1 25,808,902 2,606,699,102
L2_HAC2 18,069,500 1,825,019,500
L2_0OA1 21,907,454 2,212,652,854
L2_0OAd 25,085,458 2,533,631,258
2_0OB2 25,950,338 2,620,984,138
2_0OB3 21,973,920 2,219,365,920
L2_0OC4 31,634,230 3,195,057,230
2_0C5 38,237,840 3,862,021,840
L3_OAB1 63,280,392 6,391,319,592
L3_OAB2 26,107,126 2,636,819,726
L3_OABY1 27,221,870 2,749,408,870
L3_OABY2 28,118,052 2,839,923,252
L3_OAC1 67,929,814 6,860,911,214
L3_0AC2 77,268,814 7,804,150,214
L3_OACY1 33,936,470 3,427,583,470
L3_0OACY2 24,610,518 2,485,662,318
L5 A1 22,063,194 2,228,382,594




I 2. 2= HO[HMO| Read?t Base2 SAHIE)

3. FFE |

H|O[EHAU ME Read “His Base 7l
PRINA255544 (damselfish) L5 A2 58,489,494 5,907,438,894
L5 B1 32,918,234 3,324,741,634
L5 B2 29,446,504 2,974,096,904
L5 C1 62,174,698 6,279,644,498
L5 C2 23,761,356 2,399,896,956
L5 tB1 26,279,826 2,654,262,426
L5 tB2 25,174,968 2,542,671,768
L6_LAB1 35,715,454 3,607,260,854
L6_LAB2 19,609,792 1,980,588,992
L6_LAC1 21,561,986 2,177,760,586
L6_LAC2 16,591,848 1,675,776,648
L6_sC1 8,527,244 861,251,644
L6_sC2 25,767,870 2,602,554,870
L6_tC1 32,590,698 3,291,660,498
L6_tC2 22,117,190 2,233,836,190
L7_aAB1 25,129,796 2,538,109,396
L7_aAB2 17,109,228 1,728,032,028
L7_LtBA1 33,179,332 3,351,112,632
L7_LtBC1 52,085,434 5,260,628,834
L7_LtBC2 42,035,586 4,245,594,186
L7_LtCA1 56,626,328 5,719,259,128
L7_LtCA2 25,705,186 2,596,223,786
L8 _aACT 40,332,924 4,073,625,324
L8 aAC2 30,237,698 3,054,007,498
L8 atBC1 56,665,560 5,723,221,560
L8_atBC2 30,948,916 3,125,840,516
L8_atCA1 37,051,912 3,742,243,112
L8_atCA2 32,781,558 3,310,937,358
L8 HATF 39,658,698 3,995,428,498
L8_HA2F 23,690,064 2,392,696,464
HAB2F 2834 18,932,308 1,912,163,108
HAB3F_2835 11,794,514 1,191,245,914
HAC1F_2836 9,192,832 928,476,032
HAC2F_2837 10,714,304 1,082,144,704
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I 2. 2= HO[HMS Read?t Basell SAHIZ)

H|O[EHAU ME Read “fis Base 7l
PRJINA255544 (damselfish) HB1F_2830 13,251,772 1,338,428,972
HB2F 2831 10,572,402 1,067,812,602
HC1F_2833 18,393,714 1,857,765,114
HC2F_2832 19,622,050 1,981,827,050
LtBA3_2815a 162,557,386 16,418,295,986
Al 62,935,824 6,356,518,224
A3 53,275,942 5,380,870,142
Ad 54,812,310 5,536,043,310
Ab 59,542,406 6,013,783,006
B3 64,601,812 6,524,783,012
B4 62,992,254 6,362,217,664
B5 60,330,574 6,093,387,974
C3 65,196,926 6,584,889,526
C4 63,334,944 6,396,829,344
C5 63,319,688 6,395,288,488
Cc6 47,482,514 4,795,733,914
HA1 66,858,670 6,752,725,670
HA3F 60,825,280 6,143,353,280
HA3 66,386,598 6,705,046,398
HA4 61,148,896 6,176,038,496
HAB1F 68,689,036 6,937,592,636
HAC3 76,881,792 7,765,060,992
HAC4 72,516,090 7,324,125,090
HB3 73,894,888 7,463,383,688
HC3F 75,039,380 7,578,977,380
HC3 83,140,044 8,397,144.,444
HC4 79,753,934 8,055,147,334
OATF 65,270,940 6,592,364,940
OA1 64,837,734 6,548,611,134
OA3 66,913,670 6,758,280,670
0OAd 62,776,166 6,340,392,766
OAb 51,238,844 5,175,123,244
OAB1F 57,702,200 5,827,922,200
OAB3 62,357,496 6,298,107,096
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2. 4 HOEAS Read?t Base?l SH(A%)

H|O[EA ME Read 7l Base 7H
PRJINA255544 (damselfish) OAB4 64,924,890 6,557,413,890
OACTF 60,715,830 6,132,298,830
OAC3 63,716,342 6,435,350,542
OAC4 64,583,798 6,522,963,598
OB1 56,699,314 5,726,630,714
0OB4 60,380,002 6,098,380,202
0OB5 55,314,988 5,586,813,788
OC1F 60,103,502 6,070,453,702
0oC1 63,504,216 6,413,925,816
0C2 65,583,984 6,623,982,384
0C3 56,088,668 5,664,955,468
sC3 49,958,226 5,045,780,826
sCA 54,412,158 5,495,627,958
tB3 67,196,138 6,786,809,938
tB4 57,102,790 5,767,381,790
tC3 54,125,144 5,466,639,544
tC4 58,794,100 5,938,204,100
tCh 64,107,530 6,474,860,530

3.2 De novo assembly ¥ |XXt 0=

£ 9170] BHE RNA-Seq 0188 215} 9 olRg sk B5 Alad 1%
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assembly® T50]% transcriptome 49|
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2,
ox,
it}
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d
1=

2 contiggZ2FH transdecoder?} cdhit-estE ©]-8&5}] coding region F-EHTF
Eohe filtering M= AR ZF HolE|Al] assembly 64 ¥ 2E contig A4+=

cheat ek,
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I 3. De Novo Assembly Statistics

HO[EAl # of Contigs N50 Maximum Length  # of Final Contigs
SRA049427 (catfish) 215,515 1,659 23,139 29,486
E-MTAB-1155 (zebrafish) 255,685 1,179 23,097 31,273
GSE59756 (salmon) 809,449 1,338 18,679 71,250
GSEB9965 (tilapia) 421,330 2,615 24,196 59,041
GSE69965 (zebrafish) 494,584 1,199 38,195 46,867
PRINA255544 (damselfish) 474,964 872 16,059 41,176

2|E contig set T APOZRE L2 I YF=F o] FHA AE=2
T % glom, A/T/G/C 478 9719) 1494 L Fefo)7] thizo], blast 5 ©f
homology search 5= &%t functional annotation o] Z 85t} £ A5t
+ 98] 20| NCBI non-redundant data¥®t} 22 F7]9] t|o]gfd]o]A0]7] oF
ok FA42Ee] 7]55°0] & annotation®]©] &= UniProt-KBE ©]-&59] contigE2]
52 oIt & 4ol YRt AA" 76~87%2] contigEol A 17] oiFe
UniProt entryoll #2Ju]et #AMS EAIL, o] vl&2 A9 assembly7} & o]F
oHees =

I
r\l
o

o]

oo
o

X

Al
7|

H 4. Functional Annotation 22t

HO[EA # of Annotated Transcript # of Hit in UniProt
SRA049427 (catfish) 25,681 256,549
E-MTAB-1155 (zebrafish) 26,512 252,403
GSEB9756 (salmon) 59,177 262,339
GSE69965 (zebrafish) 37,832 263,460
GSEB9965 (tilapia) 45,2725 268,068
PRJINA255544 (damselfish) 31,374 239,541

3.3 PCA &4

High throughput BloJEE o]-&tt A7olA Ad 277t AolHS He Hes

Principal component analysist} Multidimensional scaling?} 2
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k) PRINA255544 (damselfish) ) PRINA255544 (damselfish)

2 1. Normalization H(2Z)1} $(E2%)9] read count EE(AL)

H 5. HOEME Treatment2t Adaptation 04

HO[EA ID Treatment Adaptation

SRA049427 SRR917955 liver_control O
SRR917956 liver_intolerant X
SRR917957 liver_tolerant O
SRR917958 gill_control O
SRR917959 gill_intolerant X
SRR917960 gill_tolerant O

GSE59756 SRR1524994 gill_25C X
SRR1524993 gill_25C X
SRR1524992 gill_25C X
SRR1524991 gill_21C X
SRR1524990 gill_21C X
SRR1524989 gll_21C X
SRR1524983 gill_18C O
SRR1524987 gill_18C O
SRR1524986 gill_18C O
SRR1524985 gill_15C O
SRR1524984 gill_15C O
SRR1524983 gill_15C O
SRR1524982 gill_12C O
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I 5. HOIEAE Treatment®t Adaptation ()

HO[EA ID Treatment Adaptation
GSEB9756 SRR1524981 gill_12C O
SRR1524980 gill_12C O
GSE69965_Danio_rerio SRR2067881 gill_28C O
SRR2067882 gill_28C O
SRR2067883 gill_28C O
SRR2067884 gill_8C_Oh_LOE X
SRR2067886 gill_8C_Oh_LOE X
SRR2067887 gill_8C_12h_LOE X
SRR2067888 gill_8C_12h_LOE X
SRR357989%5 gill_8C_0Oh O
SRR35798% gill_8C_6h O
SRR3579897 gill_8C_6h O
SRR3579893 gill_8C_6h O
SRR3579899 gill_8C_12h O
GSE69965_Oreochromis_niloticus ~ SRR3579894 gill_8C_12h O
SRR3579893 gill_8C_6h O
SRR3579892 gill_8C_0Oh O
SRR2067874 gill_8C_12h_LOE X
SRR2067873 gill_8C_12h_LOE X
SRR2067870 gill_8C_6h_LOE X
SRR2067869 gill_8C_6h_LOE X
SRR2067868 gill_8C_Oh_LOE X
SRR2067867 gill_8C_Oh_LOE X
SRR2067866 gill_28C O
SRR2067865 gill_28C O
SRR2067864 gill_28C O
E-MTAB-1155 ERR147028 muscle_E32C_A27C O
ERR147027 muscle_E32C_A27C O
ERR147026 muscle_E32C_A27C O
ERR145655 muscle_E27C_A27C X
ERR145654 muscle_E27C_A27C X
ERR145653 muscle_E27C_A27C X
ERR145652 muscle_F27C_A27C X




I 5. HOIEAE Treatment®t Adaptation ()

3. SFE

HO[EA ID Treatment Adaptation

E-MTAB-1155 ERR145651 muscle_E27C_A27C X
ERR145650 muscle_E27C_A27C X
ERR145649 muscle_E27C_A27C X
ERR145648 muscle_E27C_A27C X
ERR145647 muscle_E32C_A27C O
ERR145646 muscle_E32C_A27C O
ERR145639 muscle_E27C_A16C X
ERR145638 muscle_E27C_A16C X
ERR145637 muscle_E27C_A16C X
ERR145636 muscle_E27C_A16C X
ERR145635 muscle_E27C_A16C X
ERR145634 muscle_E32C_A16C O
ERR145633 muscle_E32C_A16C O
ERR145632 muscle_E32C_A16C O
ERR145631 muscle_E32C_A16C O

PRJINA255544 damselfish HAB2F 2834 heron_F1_liver_acute_0_1.5C O
HAB3F 2835 heron_F1_liver_acute_ 0 1.5C O
HAC1F_2836 heron_F1_liver_acute_0_3C O
HAC2F_2837 heron_F1_liver_acute_0 3C O
HAC3 heron_F1_liver_acute 0 3C O
HAC4 heron_F1_liver_acute_ 0 3C O
HB1F_2830 heron_F1_liver_dev_1.5C O
HB2F_2831 heron_F1_liver_dev_1.5C O
HC1F_2833 heron_F1_liver_dev_3C O
HC2F 2832 heron_F1_liver_dev_3C O
HA1 heron_F1_liver_control O
L1 _HA1 heron_F1_liver_control O
L1_HA2 heron_F1_liver_control O
L8 HATF heron_F1_liver_control O
L8 HA2F heron_F1_liver_control O
HA3 heron_F1_liver_control O
HA3F heron_F1_liver_control O
HA4 heron_F1_liver_control O
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I 5. HOIEAE Treatment®t Adaptation ()

HO[EA ID Treatment Adaptation
PRJINA255544 damselfish HAB1F heron_F1_liver_acute_0_1.5C O
L1 HAB1 heron_F1_liver_acute_ 0 1.5C O
L1 _HAB2 heron_F1_liver_acute 0 1.5C O
L1 _HB1 heron_F1_liver_dev_1.5C O
L1 _HB2 heron_F1_liver_dev_1.5C O
HB3 heron_F1_liver_dev_1.5C O
L1 _HC1 heron_F1_liver_dev_3C O
L1_HC2 heron_F1_liver_dev_3C O
HC3 heron_F1_liver_dev_3C O
HC3F heron_F1_liver_dev_3C O
HC4 heron_F1_liver_dev_3C O
L2 HAC1 heron_F1_liver_acute 0 3C O
L2_HAC2 heron_F1_liver_acute_0_3C O
OA1 palm_F1_liver_control O
L2 OA1 palm_F1_liver_control O
OATF palm_F1_liver_control O
OA4 palm_F1_liver_control O
L2_0A4 palm_F1_liver_control O
OA3 palm_F1_liver_control O
0OA5 palm_F1_liver_control O
0OB2 palm_F1_liver_dev_1.5C X
OB3 palm_F1_liver_dev_1.5C X
2_0B2 palm_F1_liver_dev_1.5C X
L2_OB3 palm_F1_liver_dev_1.5C X
OB1 palm_F1_liver_dev_1.5C X
OB4 palm_F1_liver_dev_1.5C X
OB5 palm_F1_liver_dev_1.5C X
0oC1 palm_F1_liver_dev_3C X
OC1F palm_F1_liver_dev_3C X
0C2 palm_F1_liver_dev_3C X
0C3 palm_F1_liver_dev_3C X
oc4 palm_F1_liver_dev_3C X
0Ch palm_F1_liver_dev_3C X
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I 5. HOIEAE Treatment®t Adaptation ()

HO[EA ID Treatment Adaptation

PRJINA255544 damselfish L2 OC4 palm_F1_liver_dev_3C X
L2 OC5 palm_F1_liver_dev_3C X
Al palm_F2_liver_control O
L5 A1 palm_F2_liver_control O
L5 A2 palm_F2_liver_control O
A3 palm_F2_liver_control O
A palm_F2_liver_control O
Ab palm_F2_liver_control O
B1 palm_F2_liver_dev_1.5C X
L5 B1 palm_F2_liver_dev_1.5C X
L5 B2 palm_F2_liver_dev_1.5C X
B2 palm_F2_liver_dev_1.5C X
B3 palm_F2_liver_dev_1.5C X
B4 palm_F2_liver_dev_1.5C X
Bb5 palm_F2_liver_dev_1.5C X
C1 palm_F2_liver_dev_3C X
C2 palm_F2_liver_dev_3C X
C3 palm_F2_liver_dev_3C X
Ca palm_F2_liver_dev_3C X
Ch palm_F2_liver_dev_3C X
Co6 palm_F2_liver_dev_3C X
L5 C1 palm_F2_liver_dev_3C X
L5 C2 palm_F2_liver_dev_3C X
L5 tB1 palm_F2_liver_trans_1.5C O
L5 tB2 palm_F2_liver_trans_1.5C O
tB1 palm_F2_liver_trans_1.5C O
B2 palm_F2_liver_trans_1.5C O
tB3 palm_F2_liver_trans_1.5C O
B4 palm_F2_liver_trans_1.5C O
sC1 palm_F2_liver_step_3C O
sC2 palm_F2_liver_step_3C O
sC3 palm_F2_liver_step_3C O
O

sC4 palm_F2_liver_step_3C
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I 5. HOIEAE Treatment®t Adaptation ()

HO[EA ID Treatment Adaptation

PRJINA255544 damselfish L6 _sC1 palm_F2_liver_step_3C O
L6 sC2 palm_F2_liver_step_3C O
tC1 palm_F2_liver_trans_3C O
L6_tC1 palm_F2_liver_trans_3C O
L6 tC2 palm_F2_liver_trans_3C O
1C2 palm_F2_liver_trans_3C O
tC3 palm_F2_liver_trans_3C O
tC4 palm_F2_liver_trans_3C O
tCh palm_F2_liver_trans_3C O
HATF heron_F1_liver_control O
HA2F heron_F1_liver_control O
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a) E-MTAB-1155 (zebrafish)
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a) E-MTAB-1155 (zebrafish) b) GSE59756 (salmon)
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3. SFE

Condition 1 Condition 2 #of DEGs
Dataset: PRINA255544 (damselfish)

heron_F1_control heron_F1_dev_1.5C 1324
heron_F1_control heron_F1_dev_3C 278
heron_F1_dev_1.5C heron_F1_dev_3C 4060
palm_F1_control palm_F1_dev_1.5C 449
palm_F1_control palm_F1_dev_3C 276
palm_F1_control palm_F2_control 2439
palm_F1_control palm_F2_dev_1.5C 1382
palm_F1_control palm_F2_dev_3C 1655
palm_F1_control palm_F2_step_3C 2206
palm_F1_control palm_F2_trans_1.5C 1992
palm_F1_control palm_F2_trans_3C 2402
palm_F1_dev_1.5C palm_F1_dev_3C 2
palm_F1_dev_1.5C palm_F2_control 1264
palm_F1_dev_1.5C palm_F2_dev_1.5C 539
palm_F1_dev_1.5C palm_F2_dev_3C 598
palm_F1_dev_1.5C palm_F2_step_3C 1123
palm_F1_dev_1.5C palm_F2_trans_1.5C 655
palm_F1_dev_1.5C palm_F2_trans_3C 1066
palm_F1_dev_3C palm_F2_control 2006
palm_F1_dev_3C palm_F2_dev_1.5C 401
palm_F1_dev_3C palm_F2_dev_3C 423
palm_F1_dev_3C palm_F2_step_3C 1272
palm_F1_dev_3C palm_F2_trans_1.5C 749
palm_F1_dev_3C palm_F2_trans_3C 800
palm_F2_control palm_F2_dev_1.5C 381
palm_F2_control palm_F2_dev_3C 192
palm_F2_control palm_F2_step_3C 584
palm_F2_control palm_F2_trans_1.5C 437
palm_F2_control palm_F2_trans_3C 2253
palm_F2_dev_1.5C palm_F2_dev_3C 5
palm_F2_dev_1.5C palm_F2_step_3C 152
palm_F2_dev_1.5C palm_F2_trans_1.5C 633
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6. AZLARTA Ihr(A5)

Condition 1 Condition 2 #of DEGs
palm_F2_dev_1.5C palm_F2_trans_3C 926
palm_F2_dev_3C palm_F2_step_3C 8
palm_F2_dev_3C palm_F2_trans_1.5C 92
palm_F2_dev_3C palm_F2_trans_3C 205
palm_F2_step_3C palm_F2_trans_1.5C 36
palm_F2_step_3C palm_F2_trans_3C 170
palm_F2_trans_1.5C palm_F2_trans_3C 623
Dataset: E-MTAB-1155 (zebrafish)

E27C_A16C E27C_A27C 4562
E27C_A16C E32C_A16C 902
E27C_A16C E32C_A27C 5410
E27C_A27C E32C_A16C 3275
E27C_A27C E32C_A27C 13
E32C_A16C E32C_A27C 13
Dataset: GSE59756 (salmon)

12C 15C 0
12C 18C 443
12C 21C 2177
12C 25C 18462
15C 18C 217
15C 21C 1686
15C 25C 20080
18C 21C 555
18C 25C 21449
21C 25C 16847
Dataset: GSE69965 (zebrafish)

28C 8C_Oh_LOE 8178
28C 8C_12h_LOE 10224
28C 8C_6h 9624
8C_0h_LOE 8C_12h_LOE 180
8C_0Oh_LOE 8C_6h 351

8C_12h_LOE 8C_6h 292
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6. AZLARTA Ihr(A5)

Condition 1 Condition 2 #of DEGs
Dataset: GSE69965 (tilapia)

28C 8C_0h_LOE 3642
28C 8C_12h_LOE 6992

28C 8C_6h_LOE 5932
8C_0Oh_LOE 8C_12h_LOE 219
8C_0h_LOE 8C_6h_LOE 92
8C_12h_LOE 8C_6h_LOE 239

H 614 HoJARo] T 2T APEAARAA e SRR Thfeit
F2 loss of equilibrium(LOE)?} A4 24 7ol ApojoflA W 0] A Edd-G-x
AEo] o=t o= A d4o] B L R HHA Hteo] fAR EHF|
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Dataset 1 Dataset 2 S5 AHUARMK} =
E-MTAB-1155 (zebrafish) GSEB9756 (salmon) 3,070
E-MTAB-1155 (zebrafish) GSEG9965 (zebrafish) 3,314
E-MTAB-1155 (zebrafish) GSE69965 (tilapia) 1,748
E-MTAB-1155 (zebrafish) PRJNA255544 (damselfish) 1,637
GSEB9756 (salmon) GSE69965 (zebrafish) 4,560
GSE59756 (salmon) GSE69965 (tilapia) 3,211
GSEB9756 (salmon) PRJINA255544 (damselfish) 3,190
GSE69965 (zebrafish) GSE69965 (tilapia) 2,708
GSEBG9965 (zebrafish) PRJINA255544 (damselfish) 2,342
GSE69965 (tilapia) PRJINA255544 (damselfish) 1,704

H 8 2= HOEMOM SSO= LI2 RIEUARTAIR 7|

OF

R

olr

Gene Names Gene ontology

haus6 cell division

chafla cell cycle; DNA repair

nusap] mitotic cytokinesis

Map7d1 microtubule cytoskeleton organization
covalent chromatin modification; intrinsic apoptotic signaling pathway in

Bagb response to DNA damage by pb3 class mediator; protein stabilization; regulation
of apoptotic process

wdr37 maturation of 5.85 rRNA

sacm1lb phosphatidylinositol dephosphorylation

chfr cell division; mitotic cell cycle checkpoint

mettl2a tRNA methylation

NLRP3 inflammatory response; positive regulation of transcription from RNA

polymerase Il promoter
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H 8 2= HOEMOIM SSCZ LIR AELARTAIR 715 294(i)

Gene names Gene ontology

BHLHE40 negative regulation of transcription, DNA-templated; rhythmic process

glutamate biosynthetic process; regulation of respiratory gaseous exchange by

Gls neurological system process; suckling behavior

usp13 autophagy; cell proliferation; protein K63-linked deubiquitination

brdd govalent chromatiq r'nO(%iﬁcation;' pogitive regulation of  |-kappaB
kinase/NF-kappaB signaling; regulation of inflammatory response

Hnrnpc mRNA splicing, via spliceosome

NOP56 rBNA modification

CHD2 cellular response to DNA damage stimulus; muscle organ development;

CAPN9 digestion

BTAF1 negative regulation of chromatin binding

ABCCH transmembrane transport

Kiflc cytoskeleton—dependent intracellular transport

Map3kb activation of MAPK activity; stress—activated MAPK cascade

SMO multicellular organism development

apoeb cholesterol biosynthetic process

PAPSS1 skeletal system development; sulfate assimilation

THAP12 negative regulation of cell proliferation; response to stress

EIF4G3 regulation of translational initiation

Tnk2 cell differentiation

RREB1 regulation of transcription, DNA-templated

NUAK1 cell adhesion

SYNCRIP cellular response to interferon-gamma; RNA splicing

CLPX ATP metabolic process; protein folding

UBXN7 post-translational protein modification

ABCA1 cellular response to cholesterol; response to nutrient

/BED1 positive regulation of transcription from RNA polymerase Il promoter

CYBBA response to cadmium ion

ITGB2 cell adhesion; positive regulation of angiogenesis

RAF1 cell differentiation; multicellular organism development

CEACAMS C-terminal protein lipidation; negative regulation of anoikis

GPI angiogenesis; glucose homeostasis

Colda2 angiogenesis; transcription, DNA-templated

Polr2a cellular response to oxygen levels; transcription from RNA polymerase Il promoter
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Gene names Gene ontology

ALOXS Igukotriene biosynthetic process; lipoxin metabolic process [GO:2001300];
lipoxygenase pathway

CALMI _detectionlof calgium ion; regulation of cell communication by electrical coupling
involved in cardiac conduction

EIFBA mRNA transport; protein transport

Prf1 cytolysis; defense response to tumor cell

CEACAM1 angiogenesis; blood vessel development

GTF2F2 mRNA splicing, via spliceosome

Pdedb cAMP catabolic process

MIVIP9 cellular response to reacf[ive oXxygen species; negative regulatioQ of apop’Fotic
process; positive regulation of release of cytochrome ¢ from mitochondria

COL6A3 cell adhesion

CD22 cell adhesion

RPS6KB1 behavioral fear response; G1/S transition of mitotic cell cycle; response to heat

APC gell cycle arrest; cellular response to DNA damage stimulus; insulin receptor
signaling pathway

YY1 anterior/posterior pattern specification; cellular response to DNA damage stimulus

STOM positive regulation of protein targeting to membrane

ATPEV1A cellular response to increased oxygen levels

BTG1 negative regulation of cell proliferation; positive regulation of angiogenesis

HSPA4 chaperone—mediated protein complex assembly

MYH9 blood vessel endothelial cell migration

CHKA lipid metabolic process; lipid transport

SREBF1 cellular response to fatty acid; cellular response to starvation; response to food

epd cell-matrix adhesion

Cd9 cell adhesion

CSK adaptive immune response; innate immune response

Nolc1 positive regulation of cell proliferation; response to osmotic stress

Crebbp CeIIL_JI_ar response to hepatocyte grc_>vx¢h factor stimglu.s; histone acetylation;
positive regulation of CREB transcription factor activity;

IQGAP1 cellular response to epidermal growth factor stimulus

LIMS1 cell junction assembly; positive regulation of gene expression

CPTIA pellu!ar respohsg to fatty‘ acid; Circ?adian rhythm; eating behavior; regulation of
insulin secretion; regulation of lipid metabolic process

smc2 cell cycle
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Gene names Gene ontology

Pa2gA negative regulation of apoptotic process; rRNA processing; transcription, DNA-
templated

JUN transcription, DNA-templated

ADAR adenosine to inosine editing; hematopoietic progenitor cell differentiation

PNP nucleoside metabolic process

mcm2 cell cycle

SESN3 cellular. response to amino gcid starvation; .Ce||L.J|aI' response to glucose
starvation; glucose homeostasis; response to insulin

NLRP12 activation of cysteine—type endopeptidase activity involved in apoptotic process

YWHAE cellular response to heat

ESRRG positive regulation of transcription, DNA-templated

Gtf2b positive regulation of core promoter binding

TRAZ2B cellular response to glucose stimulus

RPS6KB1 apoptotic process

atp2al calcium ion transport; regulation of striated muscle contraction

PSPH L—serine biosynthetic process; response to nutrient levels

EIF4G2 cell cycle arrest; cell death

SMAD3 transcription, DNA-templated

SRSF3 mRNA 3'-end processing

Vps4db protein transport

Dnajb9 ubiquitin—dependent ERAD pathway

Cry1 circadian rhythm; glucose homeostasis; lipid storage

DAB2 apoptotic process

EWSR1 regulation of transcription, DNA-templated

RHAG ammonium transport; carbon dioxide transport

OGDH 2-oxoglutarate metabolic process; NADH metabolic process

CENPE antigen_ procesging and pre;entation of exogenous pepti.d.e antigen via MHC
class II; regulation of mitotic metaphase/anaphase transition

MLLT] negative regulation of protein kinase activity; transcription from RNA
polymerase Il promoter

ATP2A2 calcium ion transport

Col6al cellular response to amino acid stimulus

PTK2 angiogenesis; extracellular matrix organization; vasculogenesis

VEF2C apoptotic process; blood vessel development; cellular response to glucose

stimulus
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Gene names Gene ontology

3-UTR-mediated mRNA destabilization; apoptotic process; cellular response to

ZFP36L1 hypoxia; cellular response to insulin stimulus; cellular response to salt stress;
vasculogenesis

cnot/ transcription, DNA-templated

cenyl regulation of cyclin-dependent protein serine/threonine kinase activity
DNA integration

AHNAK protein oligomerization; regulation of RNA splicing

TMOD4 actin filament organization; muscle contraction

ARHGEF5 actin cytoskeleton organization; positive regulation of apoptotic process

CDH17 adherens junction organization; transport

LCP2 cytokine secretion; immune response

GRB10 insulin receptor signaling pathway

KLF5 angiogenesis

RBM39 mRNA processing; RNA splicing

RRP1B negative regulation of phosphatase activity; rRNA processing

SLVAP muscle contraqtion: regqlation of membrane depolarization during cardiac
muscle cell action potential

BRD3 covalent chromatin  modification; regulation of transcription from RNA
polymerase |l promoter

NECTIN1 cell—cell adhesion; immune response

RAB35 antigen processing and presentation; endosomal transport

CCNG2 cell cycle

cypd1 cholesterol biosynthetic process via 24,25-dihydrolanosterol

tmem106b dendrite morphogenesis; lysosome localization

CYLD homeostasis of number of cells; innate immune response

zmat1 intrinsic apoptotic signaling pathway by p53 class mediator

Ciart circadian regulation of gene expression; transcription, DNA-templated

Pbxip1 cell differentiation; negative regulation of transcription, DNA-templated

Znf710 regulation of transcription, DNA-templated

ddx46 liver morphogenesis; regulation of gene expression

IFl44L defense response to virus

hibch valine catabolic process

NFYC transcription, DNA-templated

ntbc2 adenosine metabolic process
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Gene names Gene ontology
ABCC1 transmembrane transport
ZCCHC8 mRNA processing
U2SURP RNA processing
TRIM35 apoptotic process; innate immune response
gnptab carbohydrate phosphorylation; lysosome organization
Irmp mitotic spindle organization; mMRNA transport
chacl apoptotic process; glutathione catabolic process; response to unfolded protein
KIAA1217 embryonic skeletal system development
OBSCN positive regulation of apoptotic process
RPRD2 snRNA transcription from RNA polymerase Il promoter
Z/NF318 meiotic cell cycle; transcription, DNA-templated
prrct activation of protein kinase A activity
Tmc7 ion transport
NT5C2 adenosine metabolic process
CNPPD1 regulation of cyclin-dependent protein serine/threonine kinase activity
DKC1 mRNA pseudouridine synthesis
EIF251 cellular response to amino acid starvation; translational initiation
D5 aIternatiYe ‘le_\lA splicing, via spliceosome; androgen receptor signaling
pathway: circadian rhythm
dhdh D-xylose catabolic process
Vel adherens junction assembly; cell adhesion
ndfip1l metal ion transport; negative regulation of gene expression; vascuolar transport
setd’ heart morphogenesis; transcription, DNA-templated
Trim39 apoptotic process; protein ubiquitination
sort1 transport
prmt6 DNA repair; transcription, DNA-templated
cenf cell cycle; protein ubiquitination
adrm1b proteasome assembly; ubiquitin—dependent protein catabolic process
arl8ba cell cycle
rbbp4 cell cycle; transcription, DNA-templated
wdr6 positive regulation of transcription elongation from RNA polymerase Il promoter
girxb cell redox homeostasis; hemopoiesis
fam213a oxidation—reduction process

grtpla

activation of GTPase activity
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Gene names Gene ontology
rhpn2 signal transduction
USP53 action potential
USPx4 protein deubiquitination
DHRS11 estrogen biosynthetic process
uba2 protein sumoylation
wtap cell cycle; mRNA methylation
Fbxo11 cellular protein modification process
EXOSC4 DNA deamination; histone mRNA catabolic process
TTC21B ventricular system development
dye nuclear pore complex assembly
vep cellular response to DNA damage stimulus
vrk1 cell cycle; cell division
reep3 cell division
uap1I1 UDP-N-acetylglucosamine biosynthetic process
strip1 cortical actin cytoskeleton organization; heart contraction
mib1 blood vessel development
RASSF3 regulation of apoptotic process
Nelfa negative regulation of transcription elongation from RNA polymerase | promoter
Csnk1g2 endocytosis; regulation of cell shape
Hif positive regulation of transcription from RNA polymerase Il promoter; rhythmic
process
Larp4 cytoskeleton organization
Tbc1d4 cellular response to insulin stimulus; intracellular protein transport
pol DNA integration; transposition, DNA-mediated
7773 regulation of transcription, DNA-templated
ULK2 autophagy; response to starvation
Mkl 1 actin cytoskeleton organization
RASSF8 signal transduction
PER2 circadian rhythm; transcription, DNA-templated
lgsec actin cytoskeleton organization
WDR20 protein deubiquitination
supt6h chromatin maintenance; heart development
LMO7 protein polyubiquitination; regulation of cell adhesion
STAB2 angiogenesis; cell adhesion; regulation of blood coagulation
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Gene names Gene ontology

TN cardiac muscle contraction

hsp90a. 1 muscle organ development; protein folding; response to stress

IRF8 cellular response to lipopolysaccharide; transcription, DNA-templated

S0CS3 cytoki.ne—mediat.ed sign'aling' pathway; negativg regulation of apoptotic process;
negative regulation of insulin receptor signaling pathway

fgfria cardiac muscle tissue development
multicellular organism development; transcription, DNA-templated

CAD glutamine metabolic process
hemolysis in other organism

Ppan regulation of cell growth by extracellular stimulus

gjcl cell communication

TEF multicellular organism development; positive regulation of transcription, DNA-
templated

RORB cellular response to retinoic acid; rhythmic process

APBB2 ell cycle arrest; negative regulation of apoptotic process

SYTL4 calcium ion—regulated exocytosis of neurotransmitter

PLEKHG4B regulation of Rho protein signal transduction

CSRNP1 apoptotic process; platelet—derived growth factor receptor signaling pathway;
skeletal system morphogenesis

HNRNPAB fsggiiteaeldto mesenchymal transition; positive regulation of transcription, DNA-

Trim16 histone H3 acetylation; response to growth hormone

RIOK1 positive regulation of rRNA processing

UACA apoptotic signaling pathway

Etvb cellular response to oxidative stress

Rrs regulation of signal transduction by p53 class mediator; ribosomal large subunit
export from nucleus

polaT cell proliferation

Atp13a1 cellular calcium ion homeostasis

Tpen calcium ion transport; positive regulation of autophagy

ADNP cellular response to extracellular stimulus

/NF644 regulation of transcription, DNA-templated

SCAF1 mRNA processing

SLC25A22 ion transport; L—-glutamate transport; mitochondrial transport

smad1 BMP signaling pathway; embryonic pattern specification
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Gene names Gene ontology
atnb233 potassium ion transport; sodium ion transport
/FP64 regulation of transcription, DNA-templated
KIF13B cytoskeleton—dependent intracellular transport
CUTtC copper ion homeostasis
SLTM apoptotic process; transcription, DNA-templated
COMMDS regulation of transcription, DNA-templated
TRMT1 tRNA modification
/NF226 regulation of transcription, DNA-templated
tacc3 cell cycle
CISH cytokine—-mediated signaling pathway; protein ubiquitination
Xk amino acid transport; cellular magnesium ion homeostasis
Pkp3 desmosome assembly; negative regulation of mRNA catabolic proces
Serinc1 membrane biogenesis
Nsdhl cholesterol biosynthetic process
Fzr1 cell cycle; DNA repair
TBK1 |-kappaB kinase/NF-kappaB signaling
ACSL6 acyl-CoA metabolic process
MIZ1 artery morphogenesis; cell aging: vasculogenesis
TRAK1 anterograde axonal transport of mitochondrion
HEBP2 negative regulation of mitochondrial membrane potential

SQOR sulfide oxidation, using sulfide:quinone oxidoreductase
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H 9. Top 20 Biological Processes of Gene Ontology

GO ID Biological Process
GO:0001570 vasculogenesis
G0:0007229 integrin—-mediated signaling pathway
GO:0010594 regulation of endothelial cell migration
GO:0010694 positive regulation of alkaline phosphatase activity
GO:0030224 monocyte differentiation
GO:0031953 negative regulation of protein autophosphorylation
G0:0033762 response to glucagon
G0:0035026 leading edge cell differentiation
G0:0035994 response to muscle stretch
GO:0043434 regulation of RNA splicing
GO:0045577 regulation of B cell differentiation
GO:0045657 positive regulation of monocyte differentiation
GO:0045860 positive regulation of protein kinase activity
GO:0046627 negative regulation of insulin receptor signaling pathway
GO:00518%4 positive regulation of focal adhesion assembly
GO:0051963 regulation of synapse assembly
G0:0060261 regulation of transcription initiation from RNA polymerase Il promoter
GO:0071560 cellular response to transforming growth factor beta stimulus
GO:1901031 regulation of response to reactive oxygen species
GO:1903829 positive regulation of cellular protein localization

3.5 Classification System

Stet HoEgt vl F41E 919t Feature selections 915 E]'—/] J—]r7q & 7173\‘:]'. ‘:ﬂo]EWJ
HE oF treatment?Fe] pairwise DEGE 7619, ©1%&2] union set classification
algorithm®] feature2 o3t oF de] ARSER= classifier?] support vector machine(svm)
T} naive Bayes classifierg AR&olo] AAAIE o83t 7|2 W3} A-39] performances

Z273130ct. Hlo|EAIEE trainingd} test seto] B[S 1:12 1175519tk
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H10. SVM classification. TP = true positive; FN = false negative; FP = false positive; TN = true negative

Dataset TP FN FP TN Sensitivity Specificity
E-MTAB-1155 (zebrafish) 6 0 5 1 0
GSE59756 (salmon) 0 4 0 0 1
GSE69965 (zebrafish) 0 2 0 0 1
GSE69965 (tilapia) 0 3 0 3 1 0
PRJNA255544 (damselfish) 28 0 1N 0 0 1

0.8 1
0.7 4
0.6 -
0.5 o
0.4
0.3 -
0.2 9
0.1 -
0 L] L] L) L] L
E-MTAB-1155 GSE59756 GSE69965 GSE69965 PRINA255544
(zebrafish) (salmon) (zebrafish) (tilapia) (damselfish)

J% 6. SVM Classifier®| accuracy
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H 11. Naive Bayes classification. TP = true positive; FN = false negative; FP = false positive; TN =
true negative

Dataset TP FN FP TN Sensitivity Specificity
E-MTAB-1155 (zebrafish) 6 5 1 0
GSEB9756 (salmon) 0 2 05 1
GSE69965 (zebrafish) 0 0 0 1
GSE69965 (tilapia) 3 0 3 1 1
PRJNA255544 (damselfish) 25 3 10 1 0.09091 0.89286

1.2
1
0.8
0.6
04
0.2
0 L] L) L] L ] ]

E-MTAB-1155  GSE59756 GSE69965 GSE69965  PRINA255544
(zebrafish) (salmon) (zebrafish) (tilapia) (damselfish)

J% 7. Naive Bayes classifier? accuracy
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