Supplementary Table S1. Fold changes in embryos at the pluteus stage, deriving from sea urchins exposed
to PAHs and PCBs, (in red down-expressed genes; in green up-expressed genes) in comparison with the
control (represented by embryos deriving from adults of sea urchins reared non-contaminated mesoscosm) at
48 hpf. Fold differences greater than + 1.5 were considered significant. The genes were grouped according the
three functional classes: stress, development/differentiation and detoxification.

PAHs PCBs
Stress ChE
CYp2ul
GAPDH
GsT
HSP75
Hsp90
PKS
SULT1
TNF 5.633 8.084
Development/Differentation | CM-K 1.917 3.980
CREB 5.407 6.902
EGF 1.810 5.823
Fz-7 -1.453 3.710
HH 5.344 1.790
JAK 4412 3.314
Lefty | s | arer
M-Vg1 2.433 2.384
NLK 2.182 8.600
NOTCHLESS 3.543 7.827
PLAUF3 2.399 2.125
PLC 8.740 8.440
Ptc
Smo
STATI
Detoxification NADH




Supplementary Table S2. Gene name and acronym of genes from Paracentrotus lividus and their human

orthologs used for Network analysis.

The genes included in

the stress response and

development/differentiation networks are highlighted in red and blue, respectively.

Gene name Paracentrotus lividus | Homo sapiens
Cholinesterase ChE BCHE
Cytochrome P450 2UI isoform X2 Cyp-2UI CYP4F12
Glutathione-S-transferase GST GSTK1
Glyceraldehyde-3-phosphate dehydrogenase GAPDH GAPDH
Heat shock protein 75 hsp75 TRAP1
Heat shock protein 90 hsp90 HSP90AA1
NADH dehydrogenase NADH NDUFS1
Polyketide synthase PKS ARAF
Sulfotransferase 1C2-like SULT1 SULT1A1
Tumor necrosis factor alpha TNF TNF
Calcium/calmodulin-dependent protein kinase CM-K CALM1
Camp-responsive element CREB CREB1
Epidermal growth factor EGF EGF
Frizzled7 FZ-7 FZD7
Hedgehog HH SHH
Janus kinase JAK1 JAK1
Lefty Lefty RTTN
Maternal Vg1 M-Vgl TAB1
Nemo-like kinase NLK NLK
Notchless protein NOTCHLESS NLE1
Patched Ptc PTCH1
Phospholipase C PLC HSPG2
PLAUF 3 RNA-binding protein AUF1 mRNA PLAUF3 SLBP
Signal transducer and activator of transcription STAT1 STAT1
Smoothened Smo SMO




Supplementary Table S3. Gene name, acronym, function and reference of new twenty-five genes.

Gene name Acronym Function References
Calcium-binding protein that is present in eggs and involved
Calcium/calmodulin-dependent protein kinase type 1D CM-K in the control of nuclear envelope breakdown (NEB) during [1,2]
mitotic division
Transcription factor that binds certain DNA sequences, named
Camp-responsive element CREB cAMP response elements (CRE), increasing or decreasing the [3]
expression of target genes
Cholinesterase ChE Protein belonging to a group of esterases expressed in response 45]
to environmental stresses
Citochrome P450 2Ul isoform X2 CYP-2UI This gene encodes for heme-thiolate monooxygenase enzymes, 6,7]

which are involved in stress response




Growth factor that regulates various aspects of cell growth,

Epidermal growth factor EGF differentiation and morphogenesis during embryo [8-10]
development

Binding to Wnt6, this receptor is responsible for initiating (3-

Frizaled? 7.7 catenin n'ucliearisation in macromeres at the‘5'th c.leavage, [11]
which is necessary for endoderm specification

A glycolyti that pl j le in th ducti

Glyceraldehyde-3-phosphate dehydrogenase GAPDH lycolytic chzyme that plays a major Tole 1T The produiction [12-14]
of energy required for sperm cell movement
Glutathione-S-transferase CST Th‘is enzyme is expressed in the in‘testine tissue and it is (4]
involved in the response of environmental stresses
hsp75 was first described, together with hsp70, in relation to the

Heat shock protein 75 hsp75 heat shock stress. This protein is currently known to be also [15,16]

expressed in response to cold or heavy metals exposure, during
oogenesis and embryo development of the sea urchin P. lividus




A family of proteins that are expressed in response to stressful

Heat shock protein 90 hsp90 17
cat stock protetn P conditions. Hsp90 plays important roles in embryogenesis 171
Protein expressed downstream to Brachyury and FoxA in the
Hedgehog HH endomesoderm gene regulatory network during gastrulation [18]
that participates to the mesoderm organization
Janus kinase JAK Transcription factor that, binding to the STAT1, plays a kay [19,20]

role in the developmental processes




Lefty

Lefty

This protein, together with Delta and Notch, is involved in left-
right establishment in sea urchins

[21]

maternal Vg1

M-Vql

This gene, together with Nodal, is involved in ventral-dorsal
establishment in sea urchins

[22]

NADH dehydrogenase

NADH

This enzyme is involved in the maintenance of cellular redox
homeostasis for modulating numerous biological events.
Changing its phosphorylation state, NADH modulates sperm
motility

[23,24]

Nemo-like kinase protein

NLK

This protein, positively regulated by Delta-Notch signal,
induces the specification of mesodermal cells by
downregulating TCF.

[25]



Protein involved in the NOTCH pathway implicated in the

Notchless protein NOTCHLESS | differentiation of secondary mesenchyme cells, which are fated [26,27]
to produce mesodermal cells
An enzyme positively regulated by the CM signal and involved
Phospholipase C PLC in egg activation and during embryo development in sea [28,29]
urchins
Thi tein, binding to H3.3 hist "UTR, i 1
PLAUF 3 RNA-binding protein AUF1 mRNA PLAUF3 is protein, binding to H3.3 histone 3 UTR, is probably [30]

implicated in mRNA instability




The polyketide compound synthesized by PKS gene possibly

Polyketide synthase PKS has a role in the immune defense of the developing embryo [31]
e | ool oped it bersiteig |y
Smoothened Smo Developmental regulator that actives HH signaling [32]
Signal transducer and activator of transcription STAT1 Transcription factor that, binding to the Jak factor, plays a kay [19,33,34]

role in the developmental processes




Sulfotransferase 1C2-like SULT1 Enzyme that catalyzes the bioactivation of arylamines [35]
Protein that restricts and terminates inflammatory responses
Tumor necrosis factor alpha TNF through the modulation of the ubiquitination status of central [36]

components in NF-xB, IRF3 and apoptosis signaling cascades




Supplementary Table S4. Gene name, acronym and reference of 62 genes.

Gene name Acronym Reference
Stress ADP-ribosylation factor 1 ARF1 [37]
caspase-8 CASPS [38]
Sp-Cspe3/7L caspase 3/7 [39]
Cytochrome b cytb [40]
DNA-methyltransferase 1 MTase [40]
ERCC excision repair 3 ERCC3 [41]
Glutamine synthetase GS [40]
Glyoxylate reductase/hydroxypyruvate reductase GRHPR [37]
Heat Shock Protein 56 hsp56 [40]
Heat Shock Protein 60 hsp60 [40]
Heat Shock Protein 70 hsp70 [40]
Hypoxia inducible factor 1-alpha HIF1A [39]
Nuclear factor kappalight-chain-enhancer of activated B cells NF-kB [42]
Poly(ADP-ribose) polymerase 1 PARP-1 [37]
p38 mitogen-activated protein kinase p38 MAPK [40]

10



Development/
Differentiation

Succinate dehydrogenase
Tumor protein p53

14-3-3 epsilon protein

ALG-2 interacting protein X/1

Antidorsalizing morphogenetic protein 2
Blastula protease 10

Blimp

Brachyury

Cadherin-associated protein (catenin) delta 2
c-Jun N-terminal kinase

Delta

Forkhead box protein A

Forkhead box protein G

Forkhead box protein O

Goosecoid

11

SDH
pb3

14-3-3 ¢

Alix

ADMP2
BP10
Blimp

Bra
0-2-catenin
JNK

Delta
FOXA
FoxG

Foxo

Goosecoid

[37]

[39]

[40]

[43]

[37]

[40]

[43]

[37]

[39]

[44]

[37]

[44]

[44]

[44]

[37]



Growth factor indipendent 1
Hatching enzyme

Histone H3.3

Kinesin-19

Nodal

Notch

One Cut Homeobox 1

Smad6

SRY (sex determining region Y)-box9
TGF beta-activated kinase
Transcription factor 4
Transcription factor 7

Vascular endothelial growth factor
Wntb

Wnté6

Wnt8

12

GFI1
hat
H3.3
KIF19
nodal
Notch
OneCut
Smad6
50x9
TAK1
tcf4
TCF7
VEGF
Wntb
Wnté

Wnt8

[44]

[40]

[37]

[37]

[44]

[37]

[44]

[37]

[40]

[44]

[44]

[44]

[44]

[43]

[43]

[43]



Skeletogenesis

Detoxification

Bone morphogenetic protein 5-7
Jun

Nectin

Pl-p16

Pl-p19

Spicule matrix protein 30
Spicule matrix protein 50

Univin

Catalase

Multi drug resistance protein 1
Metallothionein
Metallothionein 4
Metallothionein 5
Metallothionein 6

Metallothionein 7

13

BMP5-7
C-jun
Nec

pl6

p19
SM30
SM50

uni

CAT
MDR1
MT
MT4
MT5
MTo6

MT7

[40]

[42]

[40]

[45]

[45]

[40]

[40]

[40]

[43]

[43]

[40]

[46]

[46]

[46]

[46]



Metallothionein 8 MTS8 [46]
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Figure S1. Alignments of PCR products to the original sequence of GAPDH (A), GST (B), hsp75 (C), TNF (D),
CM-K (E), CREB (F), EGF (G), FZ-7 (H), HH (I), NLK (J), NOTCHLESS (K), PLC (L), STAT1 (M), NADH (N),
ChE (O), Ptc (P), Smo (Q), hsp90 (R), Lefty (S), PKS (T), CYP-2UI (U), SULT1 (V), M-Vg1 (W), JAK (X), PLAUF3
(Y) genes. Primers forward and reverse were reported in blu and green, respectively.

A)

1 10 20 30 4 50 60 70 80 90 100 110 120 130

1 1

TRINITY_DN114207_c6. ﬂFCﬂTﬂﬂCCCCﬂTCRHTTTRRCCCCCTHWGTTGTTRI’IRETTEGCHTCHRTGTRTTTﬁE(IGCIITTGGTCGTCTGHCTCTGRGGGEHGCCCTTGHGHHCCCIICFICGTTC
GAPDH_F+R AGTACTACTTCTCATTCACCTTGGTTGTTARAGTTGGCATCAATGGATTTGECCGCATTGGTCGTCTGACCCTGAGGGCAGCCCTTGAGRACCCARACGTTC

CONSENSUS  ....evesssssssssssssssssssss AGTACTACTTCTCATTCACCTTGGTTGTTARAGTTGGCATCAATGEATTTGGCCGCATTGGTCGTCTGACCCTGAGGGCAGCCCTTGAGAACCCAAACGTTC
131 140 150 160 170 180 190 200 210 220 230 240 250 260
1

I 2 s I
TRINITY_DN114207_c6_ RAAGTAGTTGCCGTCARTGCTCCATTTATCGACTTGGARTACATTGTATACATGTTCAGGTACGACTCCCCACACGGTAAR=-TTCARGGGAGA(LCATAGCTCTGACACCGCCACCARGTCACACATTGTCA
GAPDH_F+R AAGTAGTTGCCGTCARTGATCCATTTATCGACTTAGAATACATGGTATACATGTTCAGGTACGACTCCGCGCACGGTAARAT TCAGAGGAGACCATAGCTCTGACACCGCCACT

Consensus ARGTAGTTGCCGTCARTGATCCATTTATCGACTTaGAATACATEGTATACATGTTCAGGTACGACTCCeCACACGGTARA. TTCAaaGGAGACCATAGCTCTGACACCGCCACC e enevenenenas
261 270 280 287
1
! - Reverse
TRINITY_DN114207_c6_ ATGGCCACACGARCARAGTATTCTCAC
GAPDH_F+R
CONSENSUS  .veveeevencssscssacsncncons

B)

I Forward I

30 300 310 320 330 340 350 360 370 380 330
1
TRINITY_DN101287_c2_ GACGAGGAT TGGTAGARGTCACACGCTTGGCTTTGAGTGCAGCTCACATCGAARTATGATGATGTTTACCTATGCAGCTCAGATCGAATATGATGATGTTTA
GST_F+R GGCCCGACTTACCTACTTTGCTGGACGAGGATTGGTAGAARGTCACACGCTTGGCTTTGARTGCAGCTCAGATCGARTATGATGATGTTTACCTATGCAGCTCAGATCGA-TATGATGATGTTTA
Consensus  ......GGCCCGACTTACCTACTTTGCTGGACGAGGATTGGTAGARGTCACACGCTTGGCTTTGAAaTGCAGCTCACATCGARTATGATGATGTTTACCTATGCAGCTCAGATCGA, TATGATGATGTTTA
391 400 a10 a2o0 a30 ad0 as50 as0 azo aso ag0 500 510 520
i
TRINITY_DN101287_c2_ CCTCCARACGCGAGARGAAT CTTGCAGCT cncmmsrmnarmnmrn:nrcm:mamumannsmnnmnscmsnrn:crmsc1rmﬁnrrsarseannmcmnnnusonsruna
GST_F+R CCTCCAAACGCGAGARGAATTCTTGCAGCTCATCACTGATGGAG
Consensus CCTCCHHHCGCGRGHHGRRTTETTGCﬁGCTE%ICRCTGHTGGaa ......................................................................................
Reverse
| Forward I
261 270 280 290 300 310 320 330 340 350 360 370 380 390
i |

75_F+R TATGCTCAGARATGCATATGTTTGTATGACATGGTCACTGA
«ee+. IGGACTGGTGGAACARCTATATCTTATGCTCAGAARRTGCATATGTTTGTATGACATGGTcACTGA

TRINITY-IJNI:EGSS_(:IA GATTACATGACTTCATGGAGAARGTTATACT TGAGARATACTGAATAARATGATCATCACTCTATARTLGACTGGTGGAACAACTATATUTTATGCTCAGAARARTGCATATGTTTGTATGACATGGTGATTGA
SP

Consensus

?91 400 410 420 430 440 450 460 470 480 430 500 510 SElI)
e
TRINITY_DN123655.c14 GTGARAGGATCACCACTCTCCAGCAGARTGGTAGARGGCCAGTARACCATGT TTATCTCCATCART TACCCCTGGARTATATGGGAGAR EHICHECHET[TCIETEH[I TGCTRACATTTTGAGTGACA
hsp75_F+R GTGAARGGATCACCACTCTCCAGCAGARTGGTAGARGGCCAGTARACCATGTT-ATCTCCATCARTTACCCCTGGARTATATGGGAGARLSAT WTGCTRACATTTTGAGT
Consensus GTGAARRGGATCACCACTCTCCAGCAGAATGGTAGARGGCCAGTARACCATGTT  ATCTCCATCAATTACCCCTGGARTATATGGGAGARCGAT EC C] [TEIET ATGCTAACATTTTGAGT . ...

Reverse
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D)

TRINITY_DNS1414_cO_g
TNF_F+R
Consensus

TRINITY_DN51414_cO_g
THF_F+R

Consensus

E)

TRINITY_DN124470_c19
CH_F+R

Consensus

TRINITY_DN124470_c19
CH_F+R

Consensus

F)

TRINITY_DH102695_cd.
CREB_F+

Consensus

TRINITY_DH102695_cd_
CREB_F+R

Consensus

G)

TRINITY_DH110788_c3.
EGFR_F+R
Consensus

TRINITY_DN110788_c3_
EGFR_F+R

Consensus

TRINITY_DN110788_c3.
EGFR_F+R
Consensus

TRINITY_DN110788_c3_
EGFR_F+R
Consensus

| Forward I

1 10 20 30 40 50 60 70 8 90 100 110 120 130

I |
CATAGACCTCAGCCCGAATATATTCGGGCTCAGTCCCCARCGGGTTARTTGTCGCTTGTARTCARTGTTRCCTGATGIGTATGCCTCTATCECTCCARGTCCCAGCCARARCCTAGARARCAGTCATGTG

CTCCARGTCCCAGCCARARCCTAGARRRCAGTCATGTG
eeteseastsenstsstttaststscsasstsetsesescssessssesssasasssssessssssessdCCTGATGTGTATGCCTCTATCCCTCCARGTCCCAGCCARARCCTAGRRAACAGTCATGTG

131 140 150 160 170 180 190 200 210 220 230 240 250 255
I
GAGTTCGGCATCATCCCTCACGTTTGTTCTCCTCGTCTTTGGGCCARCARTAGTCCARACTGECARGATCCTCATGTCAGGARG CTEEGCGHGGﬁI'IHGTERTTICﬂCGGCHITGGTTCEHﬂTCG
GAGTTCGGCATCATCCCTCACGTTTGTTCTCCTCGTCTTTGGGCCARCARTAGTCCARACTGLCHAGHTCCTCH I'GTCHGGHHGH

GAGTTCGGCATCATCCCTCACGTTTGTTCTCCTCGTCTTTGGGCCARCARTAGTCCARACTGCCARGATCCTCH TGTCAGEAAGA,. s v veeesesseccsssssssososssssosonssssose

Reverse
Forward
521 530 540 550 560 570 580 590 600 610 6RO 630 640 650
-------- e e e e e e e e e e e e e e e |
TCTTGARGCAGCTGARTTATGGGARGGARATTGACATCTGGTCAATAGGTGTTATCACATACATTCTATTATGC! ACGACTCCARGCTCTTTCAGCARATCATGCG

GTTATCCTCCATTTTACGATGAGARCGACTCCARGCTCTTTCAGCARATCATGCG
eeessssesratseststectstatstacttattstssstasstasscssastssscasscssassasssssss Gl TATCCTCCATTTTACGATGAGARCGACTCCARGCTCTTTCAGCARATCATGLG

651 660 670 680 690 700 710 720 730 740 750 760 770 780
I I
AGGGGACTATGARTTTGACTCGCCATACTGGGATGACATCTCAGAC TCAGCCARGGACT TCATCAGGCATTTARTGGACGTGGATCCCARCAGCAGATATACATRTGAGGAAG ICATCGGTCATCCTTGE
AGGGGACTATGARTTTGACTCGCCATACTGGGATGACATCTCAGACTCAGCCARGGACT TCATCAGGCATTTARTGGACGTGGATCCCARCAGCAGATATALGTGTGAGGARG

AGGGGACTATGARTTTGACTCGCCATACTGGGATGACATCTCAGACTCAGCCAAGGACTTCATCAGGCATTTARTGGACGTGGATCCCAACAGCAGATATALGTGTGAGEAAG, s vusssssessssnss

Reverse

261 270 280 290 300 310 320 360 370 380
+ +

s

| mm————

CARGAGTGTGCTAGATTGTAGGCATATGTTTTACTTGACTGAARGCARTCARATGCT

i P —

TRIICTHHRL‘-I:HTCTEEEIIEH d HRCH‘I’CTTTHHIITCRTTGHCHHI:HEGHTETEGETEECTETTGTRTTHIIH
HCCCACATCTTTGAGCCAATGACAACAGGATCTGGGTGCATCTTGTATTARA

tessssssssssstssessesssssssssssssssssssassssssssssscassss BIAACTARAGCATCTGEGGAGACCAACATCTT TaRacCAaTGACARCAGGATCTGGGTGCATCTTGTATTARA

391 400 410 420 430 440 450 460 470 480 430 500 510 520
I

I 1
CCCGCAGGAATARGAGATATTGTTCAGATTGTCTTGATTACTARCTTCTAGTCACAATARATATAGGT TCAGATATTAGTGGATGCARGAATAGARGARCARAAGGAGAGGTTTCTCTTTGTTCCATTTG
CCTGCAGGARTARGAGACATTGTTCAGATTGTCTTGATTACTARCTTCTAGTCACARTARATATAGGIICAGATATIAGIGCATCCAR
CCcGCAGGARTARGAGACATTGTTCAGATTGTCTTGATTACTARCTTCTAGTCACARTARATATAGGT TCAGATATTAGTGGATGCHA. . vosessesccscccossccccsscsocssssasssssas

Reverse

| Forward I

1 10 20 30 40 50 60 70 80 90 100 110 120 1 30

|

CAGA imﬁmﬁmmﬁmmTGTREETGEHTHEHERTETEHIITETHETTTEGERIHEETTEETETTRHCTGTGRGHTTEETFITETHTETTnﬁTTﬁTTTRFITEITEI:GTI:TTTHRTHTRTTETTE
TTCGGCGGTGTGTGTATCGATGGTGTAGCTGGATACACATGTCAATGTACTTTGGGATACGTTGGTGT TARCTGTGAGATTGGTATGTATCTTAGTTGTTTAATGTTCCGTCTTTARTATATTGTTG

++.33CGGCGGTGTGTGTATCGATGGTGTAGCTGGATACACATGTCAATGTACTTTGGGATACGTTGGTGTTAACTGTGAGATTGGTATGTATCTTAGTTGTTTAATGTTCCGTCTTTARTATATTGTTG

131 140 150 160 170 190 150 200 210 220 230 240 250 250
I

TATTCATTATTTGTTTTAGCTTARARTATARCTATTTTCTAT | CAGTAGCCATCCTAGTGTTCC] II[IRIITTITIECTEETBETNIHH[ITTTCHRGTTTGTEHTITGTGTHTEGEEC[ZRBHTHHTCTTRTT

TACTCATTATTG--TTTAGCTTARAATATARCGATTTTCTATTCAGTAGCCATECTAGTGTTCC

TACTCATTATTg. .TTTAGCTTARAATATARCEATTTTCTATTCAGTAGCCATECTAGTGTTCC e eeeeeeeenceeccccrcccccccnccsccsccccncccccscncacccscsnscncassans

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1

| I
TCTGCCTATGCGTAGTTTCTTTACCGAARGCGATAATTARCATTGTTTCATTT ATGGGTARATTATAATGGGARRATGATACTCTTATTATACCATGTCGTATGCARTATGGTGARGTATTATTATTTT

391 400 410 41-I1
-
TITTTTTACATTATATTGCGTAAG Reverse

tessesssssscsssscsscsene
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H)

TRINITY_DN102015_c2.
. F27_F+R

| Forward I

1 10 20 30 40 50 60 70 80 90 100 110 120 130

GGAGGAGCARTTGTTGTTATACCCTGTRATCATTA |GGTCAARTCTACAACACGACG|GCTGECTCCARAATTTRATCTCRT TTGCACGACATARARCCT TARARATTGTCTGRACGTCARGACTATGGAC
TGGTCAARTCTACAACACGACGTGCTGGCTCCARAATTTARTCTCGTTTGCACGACATARACCTTARARATTGTCTGRACGTCARGACTATGGAC
TGGTCAAATCTACARCACGACGTGCTGGCTCCARRATTTARTCTCGTTTGCACGACATARACCT TARRRATTGTCTGARCGTCARGACTRTGGAC

TRINITY_DN102015_c2_
FZ7_F+R

I)

Consensus

TRINITY_DN102343_c1_
HH_F+R

Consensus

TRINITY_DN102343_c1_
H

H_F+R

Consensus

TRINITY_DN102343_c1_
HH_F+R

)

Consensus

Reverse

:!.31 140 150 160 170 180 130 200 210 220 230 240 250 250
THRCTRIITGCIIBBT ACAGCARGARGATTTTARGAATCTACARRCTTTTATARARTATTG BRTEBTGEGCGTHGCRTHTRC MRCHTHHCECCTCTTCRTTTTCHTIGTGTBCTICTGIICTGIIHCCTT&
TAACTARTGCAGGTACAGCARGARGAT T=-ARGAATCTACAARCTTTTATATARTATTGA

TARCTARTGCAGGTACAGCARGARGATT. .ARGAATCTACAAACTTTTATAaAATATTGAGATCGTGAGCHTAGCATATAC. ceuevreccneccncccess ceene B

Reverse

| Forward |

:Il 10 20 30 40 50 60 70 80 90 100 110 120 13?
GGCHMETTCCCTGGTCGTTGBCl:ﬁCﬂTﬁﬁCﬂﬁTﬁTCGTCRTHCGCHGTTIITGCGDGHCGmTGGRTCGCGCRTﬁCGTCTTTTGCECCCGTCCmTEGTthGTRCﬁTGH GGCACARGCTA GgTﬁTCGT

TATCGT
teeeeeeeeettetaetettttetttatetttatettratettttttttttttstattattrettstatsstsrarsssasssssrsssssssssssesss BOTACATGAGGCACARGCTAGGTATCGT
}31 140 150 160 170 180 190 200 210 220 230 240 250 25?
GGATACCGATACAGGACARGARCARCGGGTGCATTGGTACACCCARGGACTCTACARRCTCGGCAARTACGTCATGAGTGATAGATTATATCCAGGCTTTGATGTATAGGT TGACCCCCTTTCTGARCAG
GGATACCGATACAGGACARGARCARCGGGTGCATTGGTACACCCARGGACTCTACARRCTCGGCAARTACGTCATGAGTGATAGATTATATCCAGGCTT-GATGTATAGGT TGACCCCCTTTCTGARCAG
GGATACCGATACAGGACARGARCARCGGGTGCATTGGTACACCCARGGACTCTACAARCTCGGCAARRTACGTCATGAGTGATAGATTATATCCAGGCTT .GATGTATAGGT TGACCCCCTTTCTGARCAG
261 270 280 290 300 310 320 330 340 350 360 370 380 390

I I
TTEEGH[IHHTRHHH CCHCTICHEHTCRCTTGH CCiACTGGCTGGRACTTAGAGAGAGAGGGG TGCARACAARTGATTTGTTTTATTCTGTGACTCATTGTTGTATGTTTGCTTTTGACGGGARTTATGG

TTGGEACARTARRAACCACTTCACATCACTTOACCA. ccvsuectccssccsscsssscssssssssssssscsssossssssssssscssscssessascssssssssssosssssssssssasssssns

ou1 60 (3] L 630 00 ne » ne /a0 o0 TEA m o

WLE_F o Mun-llnulntuml

Ryaeear . 1
Lonzansus

TTGTARC TGRAC TG T TURRNGCGACC TRCATARGATCAT 16T T TCTCCCORGUURC TORGE TORGRTURTETCRRGGTCTTCCTCTHCUMGH T TC UMM 1T 7MY TR0 TONGEGEREN T
COTCTACCAGHRT T TORGRGETC TORISTRC T TRONT TERGCRGECNT

B

m ™ o oo 820 830 840 L B6n 820 880 L 900 910

MLE_F o8 ("( TR TP T PN R TN T T TG TOMICAE TR TG00 T DM, T 15 PG T T DG T C TG TG T INGAMAGINNET T 60 T 0000, | MU 30 1 G 1 TR, |

HYas22492 .1
Consmnsus

NLE_F o
AYaaz297 1
Consansus

Reverse

QAT
COTHER TREGER TR TCRRG CRSECRS T T TCTEGTCRRCRG TRRC TG TG TIC T TRRGE TG TETEAC 1 T TGETC TRGCCCGRG T AGAGHARCL TG TRUUNS TSR RO TGN CCRGANGE T L5 TERCR
COTRCRTRGAENTHTCRRSCOMACARTC TTCTCRTORRCRE TRRC THTRTRC T TRSGE T TG TEA TTTRATC TRGCCCGRE TRGAGEARCT TEMT RS0 TR Sl R T LA CREANG 1L TRRCR

m @/ ™ R "0 9560 e - 90 1000 1010 19 1030 1040

o gl e
G TRCTRCCA SO TOCTRRGATCT TRGTRGE TREGCAAGCAT TACACT TORGUGL TGERCATETEETCSGTOREATRCATUT T THC TRAGL T TC TREGCRGLUGSATCC TCT TCCRGGLCCAGAG TCCAR

N e 00000 e v nsononesssereesseeeeesssssessssossesassssnsssssierssssssssesesessssseiesesseeeeeesasessessessensssssssese
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K)

TRINITY_DH80716_cl_g
NOTCHLESS_F+R
Consensus

TRINITY_DH80716_cl_g
NOTCHLESS_F+R
Consensus

L)

AJ012336.1
PLC_F+R
Consensus

AJ012336.,1
PLC_F+R

M)

TRINITY. IJN108242 cl_
T_F+R
l:onsensus

TRINITY_DN106242_c1._
STAT_F+R
Consensus

TRINITY_DH106242_c1_
STAT_F+R
Consensus

| Forward I

1 10 20 30 40 50 60 70 80 90 100 120
| 1
GTTE]’IIGTITRI‘GTHIIETEHHTITTIITEIIICHCGTGTRTEHHIITE[:TTI'GI:TTHGET[ICBTGIIHHIIETCEHHTGHIZHTE‘ITCFI!‘EGGHHECTHIIGGC FITI:HEHE![ZI!TTGICHTHHIIHHIICHRCHIIHEC

CATTGTCATAAAAAT TCARCARAGC
teseseteseseettettettstesetttettstestteststesessrtrtstestrstssrssrssrsrresssesessss COGGARGCTARGGCATCAGACACATTGTCATAARRAT TCARCARAGC
]I.31 140 150 160 170 180 190 200 210 220 230 240 250 ZGllli
ARGGTCTGTTGAGTGAGATTTTCTGARTCCATATTGGTGGGGGTTTAGGAGATARTTTTTGTCAAGARARCTATATAGCCTGTTATAC! CGHTCCTCTCRRGERETTTRG TARRCTAGGCAGAATTGAT

ARGGTCTGTTGAGTGAGATTT-CTGARTCCATATTGGT TGGGGTT-AGGAGATAATTTTTGTCAAGARARCTATATAGCCTGTTATACH
ARGGTCTGTTGAGTGAGATTT .CTGARTCCATATTGGTgGGGGTT .AGGRGATAATTTTTGTCAAGARARCTATATAGCCTGTTATACACGATCCTCTCAAGCACTTTAG. cevsvevvesoonconnes

Reverse

110 130

440 460 470 480 430 520

AL0 GRAGA ml;nmmrnrmcnmmrccmcmtmncmnenmwrcmtrm—cmmuccr.m:
TwnnCmTﬁCCCMTIET"MU1IW?TMMTTCCWEM!‘TTETKTIC“WUICD‘"M’"M‘WTE
sesssssesssssssssess IGAGACATTCACAGTGCCCACAGRAGATAGT TTAGATTTTGACT TGAGGART TCCRCCAAGARCGGCATTCTRCTTCTTGAGGATCCATTAGA . CRAGARTGGGCGCCTC

a50 500 510

521 530 540 550 560 570 580 590 600 610 620 630 640 650

1 - 1
nnucnxmwimasw&mm?rnm:1umncccrmcncnesccmccﬂmn!ﬁtmrmtmmmrccntcmccssrcacuccmmmmacmﬂm
ATTACTTTGTGCTGACCGATALCAAGCTGTACA

AT T T TG R TR N TR AR TETRCR. c o o s cscoo00000000000000000000000000000000000008000000000000006000068000000000000600s00000ss0000ss

Reverse
Forward
911 320 930 940 950 360 970 980 930 1000 1010 1020 1030 1040

| |
CIITHTCRTCMRCCHTGTCGCTTCCHGT'IETTGTCGTTTCIIHTEGCIIHIIHBGHHTE'IIIHTGCTCTTGL‘CIICTHTTCTC'IGGGRTHIIL‘GCH'ITTBGTGOIﬂ'lCHGTHIIGTTCHHGGGGGHHTGITHC!E

T S e

1041 1050

1060 1070 1080 1090 1100
B T T i ——
TTTETGEEC]TGIBHHTG]IZHIITTETHHHTETCRCCTHGT[iﬂHTﬂTEﬂEETTBTHTGETTGTHGBHCRTGTTTI}TGBETTEHEHHTETTTTETGTTTHEH]ET]ECHTG
TGTGTCARTCAGCCAGTGCATTTGTGGCCTTGTGAARTGTCACCTTGTAAATGTCACCTAGTGAATATGACCTTGTATGCTTGTAGGACATGTTTGTGGGTTCAGARTGTTTTGGGTT-ACATCTTGCATG
TGTGTCARTCAGCCAGTGCATTTGTGGCCTTGTGAATGTCACCTTGTAAATGTCACCTAGTGAATATGACCTTGTATGCTTGTAGGACATGTTTGTGGGTTCAGARTGTTTTGEGTT . ACATCTTGCATG

1171 1180 1190 1200 1210 1230 1240 1250 1260 12?0 1280 1290 1300
Bttt e e —— ——— . -|
TITGTTCCTCTTTTCTTTTGTTTCAAGARTTCATATAGAAT TECTEHEHEHTHGTHEHHIICTHEEI EETHTTHGGTGT TEMHTGECHTEIIETHHCCHFIIIETIICH
TTTGT-CCTCTTCTCTCTTGTTTCAAGARTTCATATAGAATAGTACATCATGALCTTACCATTTC
TITGT.CCTCTTeTCTcTTGTTTCARGAATTCATATAGAATAGTACATCATGALCTTACCATTTC v eeseeereceecerosccscoscsssocccsssssccssesssscscssrssosscnsanss

1110 1120 1130 1140

1150 1160 1170

S S—— |

1220

Reverse
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N)

TRINITY_DN3109_cO_gl
HADH_F+R

Consensus

TRINITY_DN3108_c0_g1
NADH_F+R
Consensus

0)

| Forward I

1 10 20 30 40 50 60 70 80 90 100 110 120 130
1 D L L . L —— G L — e |
TCTCCGTCGGATARATCAAA Eﬂﬁﬁﬁ TTTCTTTGGACAGARGAAT TAGAGGARGCTCTARTCGAGCT TTGGGGTTCTCATCGATGCTTATATGCCGTGAGTGATCAGARCTATT! CHHRTCE TGATGT
CAGGGTTTCTTTGGACAGARGAAT TAGAGGARGCTGTARTCGAGCTTTGEGGTTCTCATCGATGCTTATATGCCGTGAGCGATCCGARCTATTCARATCGTGACGT
GTCTCCGTCGGATARATCAARGACAGGGTTTCTTTGGACAGARGAAT TRAGAGGAAGCTcTARTCGAGCTTTGGGGTTCTCATCGATGCTTATATGCCGTGAGEGATCaGARCTATTCARATCGTGACGT

131 140 150 160 170 180 190 200 210 220 230 240 250 256

1

CAGAACTGTTGCTTTTCARRAGATAGAGGAGGCAATTGGCTGC( CEEHHRHGEHHHTHHEEHHGEG
CAGAACTGTTGCTTTTCARRAGATAGAGGAGGCARTTGGCTGC i
CAGAACTGTTGCTTTTCARAAGATAGAGGAGGCAATTGGCTGCCCCGARAAGGAAR

N TAACGARGCGGATG s v sveensesscssescssossesresrosessesssssescssascsscsnes

TGTCT Tl:[iTTIIREGHCHI:IIHTIITEGGCGHITRHTCHHGCIGCI:HGEHHGTEGGGEHHIIE

Reverse

TRINITY_DN100509_c2_
ChE_F2+R2
Consensus

TRINITY_DN100509_c2_
ChE_F2+R2
Consensus

P)

131 140 150 160 170 180 190 200 210 220 230 240 250 260

I I
ATTAARGTTAGTGATTACAGTCTTATARCTTATAGTARCCGAGATGECETATGITITGANT TCHTCGGTTGTTGETGAGAGGATTATATTGATTGTTTTGGTTGTARCATATGTCGTCATTTTGGTTGTA
AGTTCGTCGGTTGTTGGTGACAGGATTATATTGATTGTTTTGGTTGTARCATATGTCGTCATTTTGGTTGTA
.......................................................... AGTTCGTCGGTTGTTGGTGACAGGATTATATTGATTGTTTTGGTTGTARCATATGTCGTCATTTTGGTTGTA
261 270 280 290 300 310 320 330 340 350 360 370 380 390
I
ACATATGTCGTCTATGCTCAGCGAGAGACCACCATACCTARCCTGGGTACA AR (CACTTTGAAGARGACAGATTCATTGATGTTTCAGCAGAGATAGACGCCTATTTGGGAATCC
REFITHTETEETETRTCI:TEHECEREHEHEEREEHTHCETHREETEEETHEHGTCHGEEE

ACATATGTCGTCTATeCTCAGCGAGAGACCACCATACCTARCCTGGETACAGTCAGEG s sesessaiossossssssrssossosesssssssassssssrssssssssssssssssssssssssses

Reverse

| Forward I

L N

lﬁl 1960 1970 1380 199 2000 2010 2020 2000 2040 2050 2060 2070 m

TRINITY_DM107651 el IMIMGIWIW TEGARTAC TGGARCCL TGAGACGCAGCNRGAGATCGRGERGE T LACCCANGE 1T TCLRGREAAGCLANT TC6T T TRCGGGANGCR
Pre FieRl

TRINITY_DN1O7653 el
Pre FleRl

Q)

TGRAGEATGAGE TEEANTAC TGEATLCC TLAGALGCNGCARGAGA T CGRGEAGE TEACCCARGE T T FCGAGGEANGLGART TCET T TACGGEANGCR
esssesnssaseressasnnnsersessesess HNNGEATGRGCTEEANTAC TGERLLCC TEAGACECNGUARGAGATCORGAAGE TENCOCARNGE T TICARGLGARGCEAAT TCRT T TRCGGEANGOR

2081 20% 2100 2110 2120 210 21% 215 2160 an 2180 21% 2o 210
GTRCCTGAGET TTCTCORGHRS TCTGTAGE T ACGRCGERGET GRA T RAGRCARCGT TTEIGTCTCTCCTREAGRATCRG T lt"mlﬁ"mi

G T TRCHENG T C5 1661 16|
6 T TRCREHGTCH 66T TR

B T

Reverse
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Consensus

TRINITY_DN105669_c1_

Sno_F1+R1

Consensus

TRINITY_DN105669_cl1_

Sno_F1+R1

Consensus
TRINITY_DN37696_cO_g
hsp90_F1+R1
TRINITY_DN37696._cO_g
hsp90_F1+R1

S)

TRINITY_DH91940_cO_g
Lefty_F2+R2
Consensus

TRINITY_DN91940_cO_g
Lefty_F2+R2
Consensus

T)

TRINITY_DN94751 _c0_g
PKS_F1+R1
Consensus

TRINITY. DN54751_|:0_g
F1+R1
Eunsensus

U)

2290 2300 2310 2320 2330 2340
I

2211 2220 2230 2240 2250
I
GTCCGTTGACTTEALGAICCATIACKECGTIACC TACAGGATAGE TCCAACCEEEEATCGAGTATC TARGTCAGTGCATGCCATGAGGCART TARCCTCCGCTATTTCGACTGCCGCCCTTTCCACCTTC
CTACAGGATAGCTCCARCCGGGGATCGAGTATCTATGTCAGTGCATGCCATGAGGCARTTAACCTCCGCTATTTCGACTGCCGCCCTTTCCACCTTC
vecsecseccccccccccccscscsnsnsesesesl INCAGGATAGCTCCARCCGGGGATCGAGTATCTAAGTCAGTGCATGCCATGAGGCAATTAACCTCCGCTATTTCGACTGCCGCCCTTTCCACCTTC
2420 2430 2440 2450 2460 2470

[}
TACGGGACGTTTTTCTTTATGTCTCTATGCATGATATTCG

2260 2270 2280

2341 2350 2360 2390 2400 2410
[}
GTTGCAGGTGTTTGTATGCTACCGGCTACAGTGTTGTCCTACCAGCAGATCGGTGTCTTCTTGGCACT
GTTGCAGGTGTTTGTATGCTAC-GECTACAGTGTTGTCCTACCAGCAGATCGETETCTTCTTGGCAC

GTTGCAGGTGTTTGTATGCTAC , GECTACAGTETTGTCCTACCAGCAGATCGGTGTCTTCTTGOCAC, ssssasasssssssasasass/losasssssssssssssssssssssssssssssssnsnnns

Reverse

2370 2380

| Forward |

} 10 20 30 2 70 80 90 120
i"mllﬁﬂ“‘“ﬂ:ﬂlﬂt"ﬂ“ TCTTCCTCTTARTGTRTCCCGCGAGACCL TACAACARCATARACTACTCARGET TATCAAGRAGARACTCG
TCTTCCTCTTARTGTATCCCGCGCGRCCC TACARCAACATAARRCTACTCARGGT TRTCARGAAGARAC TCG
sessssssssssssssssssnsssssssssssnsesss UBIGIGETAGATICTGRATGATCTTCCTCTTARTGTRTCCCGCEAGACCCTRCARCAARCATARACTACTCARGET TRTCARGARGRARCTCG
131 140 150 160 180 190 200 210 220 230 240 25852
1
TCAGARAGACAT lcﬁacmﬁ!lmrmlfummmmmaﬁ&nctmtmmnmtmtmtcanmmtm:ss
TCAGARAGACAT TGGACATGT TGARGARGATGGATCC TGATGAATACAT GGAGAGL

TCAGARAGRCATTEGACATGTTGARGAAGATGGATCCTGATGAATACATGEAGAGL

100 110 130
1

170

sesssssarnsnns

ceeaee

Pt resssessesssttssrssrsarantsanetrnann

Revérse ]

470 480 490 500

400 410 420

430 440 450 460

1
TTCCATCCAGACATGGGTGGCAGATTCCGACAGCAACTTCGGCGTCGCACTCCACATCGACCTCGGTGTCGCCCTCCA
TCCATCCAGACATGGGTGGCAGATTCCGACAGCARCTTCGGCGTCGCACTCCACATCGACCTCGGTGTCGCCCTCCA

MTCEHMEHTEEETEEER i

sssssssssssssssssssssssrrrsrsrrrsrsssrsssssssssssssssl CLHTCCAGACATGGGTGGCAGATTCCGACAGCARCTTCGGCGTCGCACTCCACATCGACCTCGGTGTCGCCCTCCA

1
CAGGATGGAARGTGTTCGACGTCACCARCI

521 530 540 550 560 570 580 590 600 610 620 630 640 650

[}
C ATCGACCCGATCGARGGCGTCGCACTCCACATCGACCCGATCGARGGAGGTCATCATACCCAG HEETEETEEHEERHRT GGTCTTCGCARCCGATTTCTTGCCCAGCAGGTGAGAGGTCATCATGCCC
CATCGACCCGATCGAAGGCGTCGCACTCCACATCGACCCGATCGARGGAGGTCATCATACCCAG

CATCGACCCGATCGARGGCGTCGCACTCCACATCGACCCGATCGARGGAGGTCATCATACCCAGCAGGTGGT! l ACGAAATG. ceeeeeccccccoccoccecccscccccoccoccesccsccaccane

Reverse

7300 7310 7320 7330 7380 7390 7400

7281 7290 7410
|
|

I.IIIRETEHCETHEHTTCGTCHRERHEHCCHCTTCEMHTEHHT&ECMTCMHT Ch f i
GCTTIITCBHCCRGTCTGIC“IGHI‘CH“TETTEGCCHCHTGHCREETCTGFITTCCHNECRTTG“RGCGECCH
tesssssessesssssssssssssssssssssssssssssnssnssesssssssesss BCTTCCTCGACCAGTCTGTCATGARCARTGTTCGCCACATGACACGTCTGATTCCARGCAT TGAAGCGGCCA

7460 7480 7500 7520

7430 7440 7450

7I'411 7420

TCATCACCTGCARGAAGTATCGCTTCAGGCATARGGACARGCTACCTTGCC! HGHTEETGTEI’TCGEHG F
TCATCACCTGCARGAAGTATCGCTTCAGGCATARGGACARGCTACCTTGCCAGATGACTGTCTTCGGAGG:

Reverse
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V)

TRINITY_DN93235_c0_g
CYP-2U1_F1+R1
Consensus

TRINITY_DNS3235_cO. ¢
CYP-2U1_F1+R1
Consensus

TRINITY_DN93235_cO_g
CYP-2U1_F1+R1
Consensus

TRINITY_DN93235_cO_g
CYP-2U1_F1+R1
Consensus

TRINITY_DNB4305_cO_g

SULT_F2+R2
Consensus

DNBA305_c0_g
SULT_F2+R2
Consensus

1 10 20 30 a0 50 60 70 80 90 100 110 120 13?
c TAAGARGCGTACTGTCARCTAGACCCTATAGAAGARCACARGAACARCEARTGARTGAGECTTAACTRAGTACTAC
*31 140 150 160 170 180 190 200 210 220 230 240 250 260

1
ACTTTTTTCCG TATATGTACAARACTGTTGTGTTCAGTCAT TGGATCACGATATGCARARGARTACCCTGAARTAC TATGCARARGARTACCCTGART

GEGCCTCTTCGTTCTATTCCCTATATGTACAARACTGTTGTGTTCAGTCAT TGGATCACGATATGCARRAGAATACCCTGARTACTRTGCARARGARTACCCTGART
vessssssssssssssesesesBLGLCTCTTCGTTCTATTCCCTRATATGTACAARACTGTTGTGTTCAGTCATTGGATCACGATATGCARARGARTACCCTGARTACTATGCARARGARTACCCTGART

261 270 280 290 300 310 320 330 340 350 360 370 380 390

ACCTGCCGTTGAACATCTGTGTTTTCTACACGTATCC TGTC66TC /GETAGTCTACTACTATGCCGTTRTCOG6TCGE6TCTGCTAGTCTACTACTARTTTCTCATCCCTCTTARARTCARTTCCACKT
ACCTGCCGTTGRRCATCTGIGTTTTCTACACGTRTCCTGTCGGGTC
RCCTRCCGTTGRARCATCTGTGTTTTCTRCACGTATCCTGTCGGRTCTRCTAGTCTRCTACTATGCC
:.!91 400 410 4a20 430 440 450

GARTATTTATATTATTCCGGGTTTGARCARACATGGATGAGGACATGARTATTTAT

1
GGATGAGGACAGT TATCTGARAAGCARCACGTTGTTTGGATTTCATCGAG

B B LT T Y

| Forward I

hessennnsn

770 780

ATTCAGGAGTCGTTCTTCCATCARGTATCGATGCTATGGARRCCTTCGARGTTCHCCCCGATGACGTCTTCGTRRCCACTTTTCCTARR TCACTGGCTCAT TCACCHGACTCGTCCT
TCRCCGGACTCGTCCT
eesesecseneeerententtttersteatettetertetttttetstttetettsttsteetettetasetttestsetsttssasssssstasassssnsassesses INGHTCACCGGACTCHTCCT
?81 790 800 810 820 830 840 850 860 870 880 890 900 Sll.)
CACTGAGGEC TACCCGGARRARATCGACCGETCTACTTGEGEETRTATAGAGATGATGGACCTTCATGCTGTTAAT TTGLLGAR mrmmmﬁi

CRC THAGGGE TRCCCGHARRARATCGACCGETC TAC T TGGG66TGTATAGAGRTGATGGACT TTCATGCTRT TAATT TGLCGAR
CACTGAGGGEC TACCCGGARRAAATCGRACCGETCTACT TREGGGTGTATAGAGRTGATGEACCTTCATRCTGTTARTTTALCGARN, csvoilhoesecssscnssssesscssnsssssscnssnsessnss

Reverse
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W)

TRINITY_DN89325_cl1_g
N-Vel_F1+R1
Consensus

TRINITY_DN89325_cl_g¢
H-Ygl_F1+R1
Consensus

X)

m.omssm

XH_0!
Consensus

Y)

AY682309, 1Paracentro
PLAUF _F2+R2

Consensus

AY682309,1Paracentro
PLAUF _F2+R2

Consensus

1301 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420
1

1430
I

GAGTGATCAAATTCATCATATTCTARATGTARGAGATACAATCCCCTATTTAAGAGATACACTGARAATGTGTGCC TCTTARCCGTTTARCACCTGCACC TAGAGACTHT T TAGCACC TAGAGACTCCGT
CTCTTTAGCACCTAGAGACTCCGT
Seaeeaseeresattarsseetettanettesnetottsttestttsttstesasesressessersrtosncsassarsssssasssssassssassasesses ICTTTAGCACCTAGAGACTCCGT

1431 1440 1450 1460 1470 1480 1430 1500 1510 1520 1530 1540 1550 1560
1 -+ L o+

______________ —

GARARGTTTTAGCACCTGCACCTAGAGACTCCGTGARARGTGTCAGT TTACTCACTAGTGGARRAGGTTATGCTGTGT TTCAATCAGGCCGGARARGGTCATGE
GATARGTTTTAGCACCTGCACCTAGAGACTCCGTGAAARGTGTCAGTTTACTCACTAGTGGARRAGGTTATGCTGTGTTTCAATCAGGCCGGARARGGT
GAaARGTTTTAGCACCTGCACCTAGAGACTCCGTGARARGTGTCAGTTTACTCACTAGTGGARAAGGTTATGCTGTGTTTCAATCAGGCCGGARARGGT

e et s e e o s

GTGTTTCARTCAGATTTTTTCAATA

Reverse

B TR

131 140 150 50 170 180 190 200 210 220 230 240 250 260

1
TCRGLT TTACCCATAC TAGACH TCTTCAGG TGAAGATGGATGRAA T GAAGGAGEACATCRCCARAC T CARGARGGAG T THGAGATGEAGAGGATC TCCACGARGLGAC T CARGLG
CAGGGAGTCT TCNGG TGARGATGGA TGARRA T GARGGAGCRCATCACCARAC TCRAGAAGGAG I THEGAGA TGGAGHGGATCTCCACGRAGLGAC TCARGLG

cesesscessss ACCCATACTRGACAGACCAGEEAGTCTTCAGE TGAAGATGGATGAARTGRAAGGAGLACATCACCARAC TCARGAAGGAG T TGGAGATGEAGRGGATC TCCACGARGLGAC T
gﬁl 2 280 290 300 3o 320 330 340 350 360 Er 380 390

THACAAGG TGGECHEAGL TGORCARCE TCAGE
TGACAAGE T GECHGAGL TGCHCARCE TCAGGAGL GRAGAGL AGA
TGRCARGHTGECGEAGL T GCGCARCE TCAGGAGCGARGAGLAGANG. . .. .....

| Forward I

781 790 800 810 820 830 840 850 860 870 880 890 900 910

1
TRCAACGGTGGATATGARCARTCAGGGAC TGECARRGCCCCAGTAAATCGACGTGEGGGCGGCGGCGCCCACCACCCCTACACTCGCTAARGACGTGTTTTARGGCT

ATACGGCHGTGECGGE TRACARCGGTGGATATGARCAANCAGGGAC TGGCARAGCCCCAGTAARTCGACGTGEGGGCNGCGGCGCCCACCACCCCTACACTCGCTARAGACGTGT TTTARGGCC

o v ees ATACGECEGTGECGHC TACARCGETGGATATGARCAANCAGGGAC TGGCARRGCCCCAGTAARRTCGACGTGEGGGCNGCGECGCCCACCACCCCTACACTCGCTARRGACGTGTTTTARGGCC

911 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040

iﬁumﬂsﬁmcccmmmnnmmmrcc T6TGGAGTCARCACTTGCCCCTACARRAARRARATGGARRACAARRATTGTACAGRARAGARARGARRATTAGGEGCAGGTTTAGGRATC
AGGARGGGGGACCCATGARCAGAT TARCGAC!

AGGARGGGGGACCCATGAACAGAT TAARCGACGGACACTCCTG. ...

D L

| Reverse I

esssssstsssssenane

22



Figure S2. Efficiencies (E) of 185 rRNA (A), Ubiguitin (B), ChE (C), CREB (D), CYP-2UI (E), GAPDH (F), hsp90
(G), Lefty (H), NLK (I), NOTCHLESS (J), PKS (K), PLAUEF3 (L), Ptc (M), Smo (N), SULT1 (O) genes. For those
genes whose expression was detected significantly low, the efficiency was not measured.
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K)
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