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Table S1. GenBank accession numbers of genes in this study

Acce?seizr? irl]JIFnber ORF size (a.a) Clan Matched gene Matched species E-value
(CIZ}DF;;SSEQ' 4) 543 2 %219%@;5) Apis mellifera 2e-154
(CIZPF;%%%AGJS') 489 2 %%%%%?71887) Apis mellifera 3e-112
(CKYPF:SSE());GF(;L) 532 2 %B%E:) Tigriopus japonicus 8e-123
Cye e e
?g%gggggl 558 2 (Clgzp\féjézg) Struthio camelus australis le-67
E;BPQ%%Z‘&Bl 509 2 (Clgzpozgia%) Fukomys damarensis 6e-73
gngggg?gl 504 2 &KP%Z()JA?OGSZSG) Oryzias latipes 4e-77
?g,;ggg?%z 508 2 a:;zl%gss) Cynoglossus semilaevis 3e-75
?Pngggggl 483 2 ?lzgéjlgsso) Zootermopsis nevadensis 7e-96
?g%ggg?;l 509 2 ?‘2{;33222559) Zootermopsis nevadensis 3e-56
(C,znggg%l 480 2 (ClzglijlgSSO) Zootermopsis nevadensis 4e-89
(ngggg;?gl 519 2 %%%’;220 420) Geospiza fortis 2e-79
(ngggg;?gz 521 2 (CIJ:P\EE;<11930) Struthio camelus australis 4e-78
(Clzppsggg%s 519 2 %%%3314712) Gavia stellata 3e-86
(ngggggsgl 518 2 %%ZOJ;ZQSGSS) Stegastes partitus 2e-86
(clgggggggs 508 2 %%2(;1%9633 4 Heterocephalus glaber 8e-75
?gégggggl 353 2 82;%20‘]:795706) [Xiphophorus maculatus 1e-69
?gégggg%z 509 2 (0)2:3%2()J62879803) Elephantulus edwardii 2e-94
?géggggzc)l 522 2 82;%20‘]52956793) Pantholops hodgsonii 2e-84
(CprPgSgggg\)l 481 2 (C)I:’%Z()J82137597) Eptesicus fuscus 2e-65
gnggggggz 495 2 (Clzgéiéssg) Zootermopsis nevadensis 2e-65
gnggggggl 348 2 82;%%'2%37093) Pelodiscus sinensis 3e43
?lnggggggl 285 2 (CI\L%ZB\]?BS) Mus musculus 5e-45
?g%g;ég%l 507 2 %%2()?068238) Oryzias latipes 9e-79
(C‘z;;gégggl 504 2 %%20?9 48149) Haplochromis burtoni 4e-79
(C‘z;;ggégg)l 528 3 %%66':127) Tribolium castaneum 3e-95
(C‘z;;ggégg)z 529 3 ?}nggl;oo) Zootermopsis nevadensis 1e-88
(Cg;;ggéng)s 528 3 %%66'3575) Tribolium castaneum 2e-89
(C‘z;;ggggl 481 3 ?&%%?533376) Ovis aries 3e-70
?IZPZSS;;SE; 489 3 3531?6101) Caligus clemensi 6e-112
?g;ggé;gl 485 3 (CICP Sﬁ)zgm) Caligus rogercresseyi 1e-84
E:IZPF;S%;SF)Z 486 3 3(581?6101) Caligus clemensi 4e-102
?g;gg;ggl 507 3 (ngsgge?ss) Phascolarctos cinereus 4e-70
?g;gggé%l 528 3 82;%%?52555257) Culex quinquefasciatus 3e-60
?g;gggé;l 510 3 82;%%%?97525) Tribolium castaneum 3e-69
?}zpf;;gggég)l 514 3 (C()\(;fggs‘zsm) Nasonia vitripennis 3e-70
(C}pr;gg?ozo) 519 MT ?}2(;;{1113959) Zootermopsis nevadensis le-153
8&382% 456 MT ag.ﬁg;&lz) Leptinotarsa decemlineata 3e-116
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Table S1. Continued.

Acces(;?)anaLTnlflber ORF size (a.a.) Clan Matched gene Matched species E-value
?gégég'g‘;‘) 524 MT &YGP Ieélzdéﬁjl_) Laodelphax striatella 1e-103
?g;;gég'g‘;) 428 MT ?IJDPSLSSQ;D Zootermopsis nevadensis le-70
?g;ggég%l 500 MT %T)%ilgﬁ\égsg) Acyrthosiphon pisum 1e-99
?g%gggg\)l 515 MT (0)27:’}:())‘(1)91331-67 44) Acyrthosiphon pisum 2e-75
E:gpggggggl 509 MT %%%%@elszs i) Apis mellifera 16-65
?g%gggg%l 501 MT gggggégg‘n Zootermopsis nevadensis le-64
?PZPZZ&?%%%)B) 473 20 %%2003?;3588) Anolis carolinensis le-65
E:gpggggggl 432 2 %%%%;0111) Callorhinchus milii 1e-66
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Fig. S1.

Fig. S2.
Fig. S3.
Fig. S4.

Fig. S5.

Fig. S6.

PAH composition of the water-accommodated fraction (WAF), (A) concentrations of
each component in WAF and (B) the total concentrations of 16 PAHs and
alkylated PAHs in WAF. Abbreviations:” NO,  Naphthalene; N1, C1-Naphthalene;
N2, C2-Naphthalene; N3, C3-Naphthalene; N4, C4-Naphthalene; AC,
Acenaphthylene; AE, Acenaphthene; F, Fluorene; F1, C1-Fluorene; F2, C2-Fluorene;
F3, C3-Fluorene; DO, Dibenzothiophene; D1, C1-Dibenzothiophene; D2, C2-
Dibenzothiophene; D3, C3-Dibenzothiophene; PO, Phenanthrene; P1, C1-
Phenanthrene; P2, C2-Phenanthrene; P3, C3-Phenanthrene; P4, C4-Phenanthrene;
AN, Anthracene; FL, Fluoranthene; PY, Pyrene; AA, Benz[a]anthracene; CO,
Chrysene; C1, C1-Chrysene; C2, C2-Chrysene; C3, C3-Chrysene; BB,
Benzo[b]fluoranthene; BK, Benzo[k]fluoranthene; BE, Benzo[e]pyrene; BA,
Benzo[a]pyrene; PE, Perylene; IC, Indeno[1,2,3-cd]pyrene; DB,
Dibenzo[a,h]anthracene; BZ, Benzo[ghi]perylene

Phylogenetic tree of the different CYP2 clan members.

Phylogenetic tree of the different CYP3 clan members.

Phylogenetic tree of the different mitochondrial clan, clan 20, and clan 26 members.
(A) Phylogenetic tree of the PN-CYP genes with three WAF-sensitive CYP genes of
T. japonicus and (B) the modulations of three CYP genes in response to WAF
exposure. The values of modulated mRNA expression by WAF exposure are from
Han et al. (2014).

Expression patterns of the four PN-CYP genes, (A) CYP3027D1, (B) CYP3027EL,
(C) CYP3027F1, and (D) CYP3027F2 in response to different concentrations

(control, 20, 40, 60, and 80%) of WAF.

Fig. S7. Expression patterns of the four PN-CYP genes; CYP3027D1, CYP3027EL,

CYP3027F1, and CYP3027F2) in response to a time course of exposure to alkylated
SO



PAHs, (A) 2-ethyl-phenanthrene (0.1 mg/L) and (B) 1,8-dimethyl-9H-fluorene
(0.2mg/L).

Fig. S8. Complete cDNA sequences of (A) AhR and (B) ARNT.

Fig. S9. Expression patterns of the (A) AhR and (B) ARNT genes from T. japonicus in

response to WAF exposure.
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Fig. S1
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Clan 2

Fig. S2
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Fig. S3
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Fig. S4
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Fig. S5
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A) Aryl hydrocarbon receptor (AhR)
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ATGAATTCTTCGCCCAATCCTCTGAGCACAGTGTATGCCACCAAAAGGCGAAGAAGATCT
M N S S P N P L S T V Y A T K R R R R S
AATAAAAGCCTGCGGCCGACCCCAACAAAGGACAGCTCGAGCCAGGCCAAAAGCAACCCT
N K s L R p T P T K D S S S Q A K S N P
TCCAAACGTCACAGGGAACGACTCAATGGCGAACTCGACCACTTGGCCTCACTTCTGCCC
S K R H R ERL NG E L D HUL A S L L P
TTCGAGCAGAACATTCTGTCCAAGCTGGACAGGCTGTCCATCCTCAGATTGGCTGTGGCC
F E Q N I L S K L bD R L S I L R L A V A
TTCCTCAGGACCAAGACCTACTTTCAAGTGGCCATGCAACGCGAGCGGGACGAGCTGGTG
F L R T K T Y F Q V A M Q R E R D E L V
GACGGGCCTTACCGCAGAGATTTCCTCACCTACGACAACCATCTTCTGGACGGAGACATC
b 6 P Y R R D F L T Y DN H L L D G D I
TTCCTCCAGGCTCTCAACGGGTTTTTGATGATCCTCGACTGCAACGGGGAGCTTTTCTTT
F L ¢ A L N G F L M I L D CN G E L F F
GCCACGCACACAATAGAAACGTATCTAGGGTTCCATCAGTCCGATGTAATTCACCAGTCT
A T H T I E T Y L G F H Q S D V I H Q S
GTGTATGAGCTAGTCCATTCAGAGGATCGCGAGGAGCTGCAACGTCAGCTCGGCTGGGAC
v Yy BE L VvV H S E D R E E L Q R Q L G W D
TCGTTCCTCGGCCAAGAGGATTCGGGCATCGGCTTACAGGAGCTGCTCGCCTCGGACCAT
s ¥ L. 6 Q E DS G I G L Q E L L A s D H
CATCACCTGCTCGACAGATCCTTCACCGTTCGATTCAGATGCCTGCTCGACAACACCTCG
H H L L DR S ¥ T V R F R C L L D N T S
GGATTCCTCAGGCTGGATATTCGCGGGAAGATCAAGGTGCTCCACGGGCAAAACAAGAAG
G F L R L DI R G K I K V L H G Q N K K
AGTGAGGAGGCGCCCCTGGCCCTGTTCTGCCTGTGCACGCCCTTCGGCCCGCCCTCGCTG
s E E A P L AL F CL C T P F G P P S L
CTCGAGATCCCGCACAAGGAGGTGATGTTCAAGTCGAAGCACAAGCTCGACTTCGGCTTC
L E I P H K E V M F K s K H K L D F G F
GTCTCCATGGACCAGCGGGGCAAGGAGATGCTCCAGTACGACGAGGAAGAGATGTCAGAC
v s M D Q R G K E M L Q Y D E E E M S D
ATTGGAGGCTACGACCTCGTCCACCACGACGACCTCGCCTACGTCGCCAGCGCTCACCAA
I 6 Gy bL V HHDUD LAY V A S A H Q
GAACTGCTGAAAACGGGTGCGAGCGGGATGATCGCCTACAGACTCCAAGCCAAAGATCAA
E L L K T GG A S G M I A Y R L Q A K D Q
AAGTGGCAATGGCTCCAGACCTCATCGAGATTAGTGTACAAAAACTCCAAGCCGGACTTT
K w o w L ¢ T S s R L VvV Y K N S K P D F
ATCATCTCCACGCACCGGCCACTGATGGAGGAGGAGGGCCGAGATTTGCTGGGCAAACGA
I 1 s T H R P L M E E E G R D L L G K R
ACGATGGACTTTAAAGTGACCTACTTGGACGCTGGCTTAACCAGTGCCTACTTCAACGAC
T M D F K V T Y L D A G L T S A Y F N D
GGCGACCCGCCCAACTCGAACGGGTCGGCCACGAGCGGCAGCGTCAACGCCAACTCGGGT
G b P P NS NG S AT S G S V N A N S G
AGCGGCGGCTCGAGCAAAGTGCCAAAACGCTACAAAGCGCATCTCCGAGATTTCCTCAGC
s 6 G S S K v P K R Y K A H L R D F L S
TCGTGCCGAACGAAACGCTCCAAAAACCACAACGCTTCCGTTTCCGCTTCCGACATTTAC
s ¢ R T K R S K N HDNA S V S A S D I Y
GTGGACCCGGCGGCGGCCGCGGCCTCCGCCTTGCCCTACGCCACAGTCTACTCCGCCCCG
v D P A A A A A S A L P Y A T V Y S A P
CCCTCGGCCGCGCCCGCATACGCCACCGACAGCCCTCTGTACATGCAGCAAAACATCACC
P S A A P A Y A T D S P L Y M Q Q N I T
TCGTCTCCATATCAGACCATCTACCCCGTGGACAATAGGTATTTCTCCTCGGAGTATTTG
s s p Y Q T I Y P V DN R Y F S S E Y L
GCCAGCTACAGATCTCTCACCGCCACCTACTACCCAGAATACGCAGCTAGTGCCCATGCT
A S Y R S L T A T Y Y P E Y A A S A H A
GCTGCTGGCTACATTGGCAATGGCTACTTTGACGTGGCCTCGCCGAGGTCGCTCACCTCC
A A G Y I G N G Y F DV A S P R S L T S8
ATCCCCTATGACGCGGCCTCGCAATTCAACCGCTACTTTGAAGCGGACAAAGTCGACTGC
I p Y DA A S Q F NRY F E A D K V D C
AAGTACAACGTGCCCAACTCCGAATCGCCAAAAGCGGAATTC

K Yy N V P N S E S P K A E F
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B) Aryl hydrocarbon receptor nuclear
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translocator (ARNT)

ATGGCCATGCCCACCCACATGATGCAGCACCACCAGCAGCACCACCACCCCGAGGTGGCG
M A M P T H M M Q H H Q Q H H H P E V A
CAGCTGCACCAGCCCGCCGGTCACCACCACCAGCCCGTCGTGCACCACGTGCAGGCCAAG
QO L H Q P A G H H H Q P V V H H V Q A K
CGGCCTCGGCCGCAGCCGCAGCAGCAGCCTCAAAATCAGATCCTGGACGACCTCGACGGC
R P R P QP QOQOQZPOQOQNJOQTITULODTDTL D G
GACCCCATGCAGCAGAAGTACGGGCGCATGGACGCAGCCGCATCTGACCCGGCTGCGGCC
D P M OQOQZ K VY GR MDA ATA AT BATSD P A A A
GCGGCCGCGGCCCTCGCGGCCTCCGCGTCCCAGCTGGAGAACCCGGGGTCGGTGGGGCCG
A A A AL A A S A S QLENDNZ PGSV G P
GAGAAGGAGAAGTACGCGCGGGAGAACCACTGCGAGATCGAGCGGCGGCGGCGGAACAAG
E K E K Y A R EN H CZE I ERURURTRN K
ATGTCGGCCTACATCACGGAGCTGTCGGACATGGTGCCCACGTGCAACGCGCTGGCGCGC
M S A Y I T E L S DMV P T C N A L A R
AAGCCCGACAAGCTGACCATCCTGCGCATGGCGGTGGCGCACATCAAGCAGCTGCGCGGG
K P DK L T I L R M AV A H I K Q L R G
CTGCCGGCCACGCCCCCGCCCAACGACTCGTCGTACAAGCCGTCGTTCCTGACGGACGCG
L P A TP P P NUDS S Y KPS F L T D A
GAGCTGAAGCACCTGATCCTGGAGGCCGCGGACGGGTTCCTGTTCGTGGTGTCTTGCGAC
E L K H L I L EA A DG F L F V V S C D
AGCGGGCGCGTGATCTACGTGTCGGACTCGGTGACGCCGGTGCTCAACCACACGCAGGCC
S G RV I YV s DSV TU®PUVLNTHT Q A
GACTGGTTCGGCACCTCCATCTACGACCACGTCCACCCCGAGGACACGGACAAGGTGAAG
D W F G T S I Y DUV HPETDT DK V K
GAGCAGCTGTCGACGTCTCCGGACTCTTCCGGATCTTCAAGCAACAACGGCCGCATCCTC
E Q L S T S P D S S G S S S NNGTIR I L
GATCTCAAGACGGGCACGGTGAAGAAGGAGGGCAGCCAGAGCTCGATGCGGCTCTGCATG
D L K TG TV KX EG S QS S MR L C M
GGCTCGCGCCGGGGCTTCATCTGCCGCATGCGCCTCGGCGCGGTCAACCCCGCCTCCCTA
G S R R GF I C R MU RTILGA ATV VDN P A S L
GGCTACATGACCCGTGTGCGCACGCGCAACGTGCTCCGCGGCGCGAGCGTGACCGGGCAG
G Y M TRV RTU RNUVTILIRGA ATS UV T G Q
AGCGACGGGCACGGCGACTTCACCGTCGTCCACTGCACGGGCTACATCAAGAACTGGCCG
S D GH GDF TV V HCTG VY I KN W P
CCCCAGGGCCTCGCCGCCCACCACCACCTGCACCACGAGGACAACGGCCACCACCCCGAC
P O G L A A H HH L HHZETDNGHUH P D
GCGTCGTCCTGCTGCCTCGTGGCCATCGGCCGCCTCCAGGTCACCTCCATGCCCAACAGC
A S s ccLVATIGR® RTILUOTV VTS MZPN S
CACGACCTTTCCGGAGCCGGCGGATCGGAGTGCGCGCAGGAGTTCGTCTCGCGACACTCC
H DL S GAGGSET CA AGOQTETFV S R H S
ATGGACGGCAAGTTCACGTTCTGCGACCAGCGCGTCATCCCCCTCATGGGCTACAGCCCG
M DG K F T F CD QR UV I P L MG Y S P
CCCGACCTCCTCGGCAAGTCCTGCTTCGACTTCATCCACGCCGAGGACCAGGGACACATG
P DL L G K S CVFDTF I HATETDOQ G H M
AAGGAGAGCTTCGACCAGGTCGTCAAGATGAAGGGCCAGGTCATGAACTTCATGTACCGA
K E S F DQ V V KMZ KGO QVMDNTFMZY R
TTCAGGGCAAAGTCCAACGACTGGATCTGGCTCCGGACCACCGCATTCGCCTTCCTCAAC
F R A K S N D W I WL R T T A F A F L N
CCCTACACCGACGACATGGAGTACGTCGTCTGCACCAACTCCACCAACGCCAAGGGCAAC
P Y TDODME YUV V CTNSTNA ATZ K G N
AGCAGCAACAGCGCCTCCACGCCCACCACCTCAACAGCCACGGACGAGTACCGGCCTCCG
S S NS A s T&PTTSTA ATTDTE Y R P P
AACAACGCGGCCGCGGCCTCCGGCCTCGACTACAGCATCGG
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