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Table S1. The detailed information of 548 clones corresponding to unique genes selected for PCR 

amplification of the inserts.  

Target ID Gene name 

HPG axis (33 genes) 

 
gonadotropin releasing hormone (GnRH)  

 
 luteinizing hormone receptor (lhr) mRNA, complete cds 

 
DMRT-like family A2 (dmrt5) 

 
androgen receptor (ar) 

 
cytochrome P450, family 19, subfamily A, polypeptide 1a (cyp19a) 

 
cytochrome P450, family 19, subfamily A, polypeptide 1b (cyp19b) 

 
estrogen_receptor_beta_1 (erb1) 

 
cytochrome P450, family 17, subfamily A, polypeptide 1 (cyp17) 

 
cholesterol side chain cleavage cytochrome P450 (cyp11a) 

 
steroidogenic acute regulatory protein (star) 

 
Oncorhynchus mykiss estrogen receptor beta 2 (erb2) 

 
 SRY (sex determining region Y)-box 1 (sox1) 

 
 SRY (sex determining region Y) -box 1 (sox21) 

 
estrogen_receptor_alpha_(ERalpha) 

EE397063 
Danio rerio hydroxy-delta-5-steroid dehydrogenase, 3 beta- and steroid 
delta-isomerase (hsd3b7), mRNA 

EE396686 
PREDICTED: Danio rerio vitelline membrane outer layer protein 1 homolog 
(LOC793799), mRNA 

EE395564 Danio rerio hydroxysteroid (17-beta) dehydrogenase 14 (hsd17b14), mRNA 

EE398389 
PREDICTED: Danio rerio testis enhanced gene transcript (BAX inhibitor 1) 
(tegt), mRNA 

EE397726 Danio rerio progesterone receptor membrane component 1 (pgrmc1), mRNA 
EE397267 Danio rerio hydroxysteroid dehydrogenase like 2 (hsdl2), mRNA 
EE399344 Danio rerio growth hormone releasing hormone receptor, like (ghrhrl), mRNA 

XJ56E05 
Danio rerio SRY-box containing gene 7 (sox7), 
mRNA >gi|37682126|gb|AY423014.1| Danio rerio SRY-box 7 (SOX7) mRNA, 
complete cds 

XJ44G09 
Danio rerio estrogen receptor binding site associated, antigen, 9 (ebag9), 
mRNA >gi|29436967|gb|BC049504.1| Danio rerio zgc:56608, mRNA (cDNA 
clone MGC:56608 IMAGE:5915434), complete cds 

XJ34C3 
Mus musculus spermatogenesis associated 16 (Spata16), transcript variant 2, 
mRNA 

XJ34A5 
Danio rerio spermatogenesis-associated 17 (spata17), 
mRNA >gi|209978910|gb|FJ358583.1| Danio rerio spermatogenesis-associated 17 
mRNA, complete cds 

contig00008 PREDICTED: Danio rerio vitellogenin 3, phosvitinless (vtg3), mRNA 
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contig00045 
Danio rerio prostate transmembrane protein, androgen induced 1 (pmepa1), 
mRNA 

contig00053 Danio rerio vitellogenin 5 (vtg5), mRNA 
contig00079 Danio rerio vitellogenin 1 (vtg1), mRNA 

contig00080 
Danio rerio vitellogenin 6 (vtg6), mRNA；Danio rerio transmembrane 4 L six 
family member 4 (tm4sf4), mRNA 

contig00097 
Danio rerio vitellogenin 7 (vtg7), mRNA；Danio rerio retinol binding protein 4, 
plasma (rbp4), mRNA 

contig00139 
Danio rerio cytochrome P450, family 27, subfamily C, polypeptide 1 (cyp27c1), 
mRNA 

FJ794264.1 Danio rerio estrogen receptor 2b (esr2b), mRNA 
HPT axis (10 genes) 

 
thyroid stimulating hormone, beta subunit (tshb) 

 
thyroid peroxidase (tpo) 

 
transthyretin (prealbumin, amyloidosis type I) (ttr) 

 
Thyroid hormone receptor alpha (thra) 

 
malic enzyme 1, NADP(+)-dependent, cytosolic (me1) 

 
Sodium iodide symporter 

 
deiodinase, iodothyronine type III (dio3) 

 
thyrotropin-releasing hormone receptor b 

EE396464 Danio rerio deiodinase, iodothyronine, type II (dio2), mRNA 
contig00063 Danio rerio deiodinase, iodothyronine, type I (dio1), mRNA 
HPA axis (6 genes) 

 
heat_shock_protein_(hsp90) 

EE395513 
PREDICTED: Danio rerio cytochrome P450, family 27, subfamily A, polypeptide 
7, transcript variant 1 (cyp27a7), mRNA 

EE395288 
Danio rerio cytochrome P450, family 2, subfamily P, polypeptide 8 (cyp2p8), 
mRNA 

EE395133 
Danio rerio cytochrome P450, family 2, subfamily X, polypeptide 9 (cyp2x9), 
mRNA 

EE392755 Danio rerio DnaJ (Hsp40) homolog, subfamily B, member 6b (dnajb6b), mRNA 

XJ47H5 
Danio rerio heat shock protein 4, like (hspa4l), 
mRNA >gi|29881531|gb|BC051152.1| Danio rerio heat shock protein 4, like, 
mRNA (cDNA clone MGC:55506 IMAGE:2641035), complete cds 

Others  

 
insulin-like growth factor (igf) 

 
ATP binding cassette subfamily B member 1 (abcb1) 

 ATP binding cassette subfamily G member 2 (abcg2) 

 
insulin_receptor 

 
Caspase 3 (casp3) 

 
apoptotic peptidase activating factor 1 (apaf1) 

 
B-cell CLL/lymphoma 2a (bcl2) 

https://www.ncbi.nlm.nih.gov/gene/9429
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nodal homolog 5, gene 2 L homeolog (nr5) 

 
cytochrome P450, family 3, subfamily A (cyp3a) 

 
aryl hydrocarbon receptor 2 (ahr2) 

 
aryl hydrocarbon receptor nuclear translocator (arnt1) 

 
glutathione S-transferase alpha 1 (gsta1) 

 
ATP binding cassette subfamily C member 2 (abcc2) 

 
Nf-E2 related factor 2 (nrf2) 

 
hypothetical protein (gcs) 

 
Cathepsin D (ctsd) 

 
tumor protein p53 (P53) 

 
cyclin-dependent kinase inhibitor 1A (P21) 

 
MDM2 oncogene, E3 ubiquitin protein ligase (mdm2) 

 
bcl2-associated X protein, a (BAX) 

 
growth arrest and DNA-damage-inducible, alpha, b (gadd45a) 

 
growth arrest and DNA-damage-inducible, beta a (gadd45a) 

 
insulin-like growth factor binding protein 3 (igfbp3) 

 
StAR-related lipid transfer (START) domain (stard) 

 
protein kinase containing Z-DNA binding domains (pkz) 

 
myostatin 

 
hepatocyte_nuclear_factor_4_alpha 

 
glucocorticoid_receptor_(NR3c1) 

 
RXRbA-like_(rxrba) 

 
CYP26A-like_(cyp26a1) 

 
wingless-type MMTV integration site family, member 4a (wnt4) 

 
Na+/K+_-ATPase_alpha 

 
cytochrome P450, family 4, subfamily T, polypeptide 8 (cyp4) 

 
_insulin_receptor_b_(IRb) 

 
insulin_receptor_a_(IRa) 

 
RAR_gamma 

 
RAR_alpha 

 
corticotropin_releasing_factor 

 
18S_ribosomal_RNA 

 
glucose-6-phosphate_dehydrogenase 

EE397845 
Danio rerio pyruvate kinase, liver and RBC (pklr), nuclear gene encoding 
mitochondrial protein, mRNA 

EE397822 
PREDICTED: Danio rerio neurotrophic tyrosine kinase, receptor, type 1 (ntrk1), 
mRNA 

EE397776 Danio rerio ribosomal protein S11 (rps11), mRNA 
EE397751 Danio rerio HNF1 homeobox a (hnf1a), mRNA 
EE397737 Danio rerio phosphoglucomutase 3 (pgm3), mRNA 
EE397708 Danio rerio NADH dehydrogenase (ubiquinone) Fe-S protein 3, 

https://www.ncbi.nlm.nih.gov/gene/2938
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(NADH-coenzyme Q reductase) (ndufs3), nuclear gene encoding mitochondrial 
protein, mRNA 

EE397694 Danio rerio chitinase domain containing 1 (chid1), mRNA 
EE397692 Danio rerio retinol binding protein 2a, cellular (rbp2a), mRNA 
EE397620 Danio rerio heme binding protein 2 (hebp2), mRNA 
EE397594 Danio rerio tryptophan 2,3-dioxygenase a (tdo2a), mRNA 
EE397357 PREDICTED: Danio rerio calsenilin-like (LOC100330667), mRNA 
EE397316 Danio rerio insulin induced gene 1 (insig1), mRNA 
EE397242 Danio rerio aquaporin 12 (aqp12), mRNA 
EE397228 Danio rerio chaperonin containing TCP1, subunit 7 (eta) (cct7), mRNA 

EE397217 
Danio rerio peroxiredoxin 3 (prdx3), nuclear gene encoding mitochondrial protein, 
mRNA 

EE397215 Danio rerio insulin-like growth factor 1 (igf1), mRNA 
EE397165 Danio rerio choline phosphotransferase 1 (chpt1), mRNA 
EE397137 Danio rerio carboxylesterase 2 (intestine, liver) (ces2), mRNA 
EE397108 Danio rerio transferrin receptor 1b (tfr1b), mRNA 

EE397037 
PREDICTED: Danio rerio cytochrome c oxidase subunit Vab, transcript variant 2 
(cox5ab), mRNA 

EE397035 Danio rerio NIMA (never in mitosis gene a)-related kinase 7 (nek7), mRNA 
EE397011 PREDICTED: Danio rerio glutathione S-transferase theta 1a (gstt1a), mRNA 
EE397005 Danio rerio myosin VIa (myo6a), mRNA 
EE396997 PREDICTED: Danio rerio abhydrolase domain containing 5 (abhd5), mRNA 
EE396981 Danio rerio NFKB inhibitor interacting Ras-like 1 (nkiras1), mRNA 
EE396924 Danio rerio methionine sulfoxide reductase B2 (msrb2), mRNA 
EE396909 Danio rerio nuclear receptor subfamily 1, group H, member 5 (nr1h5), mRNA 

EE396907 
PREDICTED: Danio rerio ArfGAP with RhoGAP domain, ankyrin repeat and PH 
domain 3 (arap3), mRNA 

EE396882 Danio rerio tumor protein p63 regulated 1 (tprg1), mRNA 
EE396866 Danio rerio 3-phosphoinositide dependent protein kinase-1b (pdpk1b), mRNA 
EE396752 Danio rerio elongation factor, RNA polymerase II, 2 (ell2), mRNA 
EE396731 Danio rerio BH3 interacting domain death agonist (bida), mRNA 
EE396724 Danio rerio calmodulin 2b, (phosphorylase kinase, delta) (calm2b), mRNA 
EE396688 Danio rerio elongation factor-2 kinase (eef2k), mRNA 

EE396602 
Danio rerio cytochrome c-1 (cyc1), nuclear gene encoding mitochondrial protein, 
mRNA 

EE396535 Danio rerio nicotinamide nucleotide adenylyltransferase 1 (nmnat1), mRNA 
EE396491 Danio rerio signal peptide peptidase 3 (sppl3), mRNA 

EE396349 
Danio rerio dual specificity phosphatase 11 (RNA/RNP complex 1-interacting) 
(dusp11), mRNA 

EE396348 Danio rerio dickkopf homolog 2 (Xenopus laevis) (dkk2), mRNA 
EE396255 Danio rerio THAP domain containing 4 (thap4), mRNA 
EE396248 Danio rerio quinoid dihydropteridine reductase a (qdpra), mRNA 
EE396014 Danio rerio Fas associated factor family member 2 (faf2), mRNA 
EE396002 Danio rerio tissue inhibitor of metalloproteinase 2b (timp2b), mRNA 
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EE395971 
Danio rerio COX15 homolog, cytochrome c oxidase assembly protein (yeast) 
(cox15), nuclear gene encoding mitochondrial protein, mRNA 

EE395970 Danio rerio insulin-like growth factor binding protein 2a (igfbp2a), mRNA 

EE395843 
Danio rerio NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 9 (ndufa9), 
nuclear gene encoding mitochondrial protein, mRNA 

EE395801 Danio rerio integral membrane protein 2Ba (itm2ba), mRNA 
EE395525 Danio rerio cyclin I (ccni), mRNA 
EE395709 Danio rerio brain protein I3-like (LOC100002236), mRNA 
EE395441 Danio rerio zinc finger protein 36, C3H type-like 1b (zfp36l1b), mRNA 
EE395369 PREDICTED: Danio rerio IgGFc-binding protein-like (LOC100538039), mRNA 
EE395203 Danio rerio glutathione peroxidase 3 (plasma) (gpx3), mRNA 

EE395172 
Danio rerio NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 8 (ndufa8), 
nuclear gene encoding mitochondrial protein, mRNA 

EE394768 Danio rerio tetraspanin 7 (tspan7), mRNA 
EE394529 Danio rerio proteasome activator subunit 3 (psme3), mRNA 
EE394376 Danio rerio UDP glucuronosyltransferase 1 family a, b (ugt1ab), mRNA 
EE394320 Danio rerio cyclin G1 (ccng1), mRNA 

EE394232 
Danio rerio proteasome (prosome, macropain) 26S subunit, non-ATPase, 2 
(psmd2), mRNA 

EE393911 Danio rerio nuclear receptor subfamily 1, group I, member 2 (nr1i2), mRNA 
EE393900 Danio rerio peroxiredoxin 6 (prdx6), mRNA 

EE393814 
Danio rerio cytochrome P450, family 4, subfamily V, polypeptide 2 (cyp4v2), 
mRNA 

EE393801 Danio rerio cadherin 2, neuronal (cdh2), mRNA 
EE393716 Danio rerio nuclear receptor subfamily 0, group B, member 1 (nr0b1), mRNA 

EE393492 
Danio rerio ATP-binding cassette, sub-family F (GCN20), member 2 (abcf2), 
nuclear gene encoding mitochondrial protein, mRNA 

EE393483 Danio rerio RAB2A, member RAS oncogene family (rab2a), mRNA 

EE393479 
Danio rerio proteasome (prosome, macropain) subunit, beta type, 3 (psmb3), 
mRNA 

EE393455 Danio rerio Nedd4 family interacting protein 1 (ndfip1), mRNA 
EE393452 Danio rerio cell cycle associated protein 1b (caprin1b), mRNA 

EE393350 
Danio rerio ATP-binding cassette, sub-family B (MDR/TAP), member 8 (abcb8), 
nuclear gene encoding mitochondrial protein, mRNA 

EE393343 Danio rerio insulin-like growth factor 2b (igf2b), mRNA 

EE393281 
Danio rerio cytochrome c oxidase subunit IV isoform 1 (cox4i1), nuclear gene 
encoding mitochondrial protein, mRNA 

EE393182 
Danio rerio proteasome (prosome, macropain) subunit, alpha type, 6b (psma6b), 
mRNA 

EE393113 
Danio rerio superoxide dismutase 2, mitochondrial (sod2), nuclear gene encoding 
mitochondrial protein, mRNA 

EE393044 Danio rerio breast cancer anti-estrogen resistance 1 (bcar1), mRNA 
EE393014 Danio rerio hypoxia-inducible factor 1, alpha subunit, like (hif1al), mRNA 
EE594326 Danio rerio secretory calcium-binding phosphoprotein 5 (scpp5), mRNA 
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EE594323 Danio rerio heat shock factor binding protein 1 (hsbp1), mRNA 
EE594310 Danio rerio syndecan 4 (sdc4), mRNA 

EE594279 
Danio rerio proteasome (prosome, macropain) subunit, alpha type,5 (psma5), 
mRNA 

EE594267 Danio rerio Kruppel-like factor 4 (klf4), mRNA 
EE594228 Danio rerio lipopolysaccharide-induced TNF factor (litaf), mRNA 
EE594184 Danio rerio midkine-related growth factor (mdka), mRNA 

EE594055 
Danio rerio cytochrome c oxidase subunit VIa polypeptide 1 (cox6a1), nuclear 
gene encoding mitochondrial protein, mRNA 

EE593933 Danio rerio parvalbumin 4 (pvalb4), mRNA 
EE593722 Danio rerio RAB13, member RAS oncogene family (rab13), mRNA 

EE593638 
Danio rerio ubiquinol-cytochrome c reductase, complex III subunit VII (uqcrq), 
nuclear gene encoding mitochondrial protein, mRNA 

EE594509 Danio rerio myelocytomatosis oncogene b (mycb), mRNA 
EE594482 Danio rerio prostaglandin D2 synthase (ptgds), mRNA 
EE594458 Danio rerio Fc receptor, IgE, high affinity I, gamma polypeptide (fcer1g), mRNA 

EE594313 
Danio rerio cold inducible RNA binding protein (cirbp), transcript variant 1, 
mRNA 

EE594246 
Danio rerio proteasome (prosome, macropain) assembly chaperone 1 (psmg1), 
mRNA 

EE594022 
Danio rerio nuclear factor of kappa light polypeptide gene enhancer in B-cells 
inhibitor, alpha a (nfkbiaa), mRNA 

EE593950 Danio rerio insulin-degrading enzyme (ide), mRNA 

EE593656 
Danio rerio nuclear casein kinase and cyclin-dependent kinase substrate 1a 
(nucks1a), mRNA 

EE593535 Danio rerio calmodulin 2a (phosphorylase kinase, delta) (calm2a), mRNA 
EE593515 Danio rerio cell division cycle associated 8 (cdca8), mRNA 
EE593390 Danio rerio semaphorin 7A (sema7a), mRNA 

EE398556 
Danio rerio UDP glucuronosyltransferase 5 family, polypeptide A4 (ugt5a4), 
mRNA 

EE398443 
Danio rerio transmembrane protein with EGF-like and two follistatin-like domains 
2a (tmeff2a), mRNA 

EE398417 
PREDICTED: Danio rerio coactivator-associated arginine methyltransferase 1, 
like (carm1l), mRNA 

EE398401 Danio rerio erythropoietin (epo), transcript variant 2, mRNA 

EE398204 
Danio rerio proteasome (prosome, macropain) subunit, beta type, 4 (psmb4), 
mRNA 

EE397308 
Danio rerio carbonic anhydrase V (ca5), nuclear gene encoding mitochondrial 
protein, mRNA 

EE397307 
Danio rerio phosphoenolpyruvate carboxykinase 2 (mitochondrial) (pck2), nuclear 
gene encoding mitochondrial protein, mRNA 

EE397209 Danio rerio glycogenin 1 (gyg1), mRNA 
EE397169 Danio rerio basic transcription factor 3 (btf3), mRNA 
EE397083 Danio rerio IQ motif containing GTPase activating protein 2 (iqgap2), mRNA 
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EE396917 
Danio rerio pyruvate dehydrogenase (lipoamide) alpha 1a (pdha1a), nuclear gene 
encoding mitochondrial protein, mRNA 

EE396862 Danio rerio sorting nexin 1 (snx1), mRNA 

EE396831 
Danio rerio adenylate kinase 2 (ak2), nuclear gene encoding mitochondrial 
protein, mRNA 

EE396775 Danio rerio peroxisome biogenesis factor 10 (pex10), mRNA 
EE396680 Danio rerio lysophosphatidylcholine acyltransferase 1 (lpcat1), mRNA 

EE396662 
PREDICTED: Danio rerio RAB11 family interacting protein 1 (class I) b 
(rab11fip1b), miscRNA 

EE396610 Danio rerio keratin 18 (krt18), mRNA 
EE396551 Danio rerio uridine phosphorylase 2 (upp2), mRNA 
EE396527 Danio rerio prothymosin, alpha a (ptmaa), mRNA 
EE396511 Danio rerio emopamil binding protein (sterol isomerase) (ebp), mRNA 
EE396438 Danio rerio protein tyrosine phosphatase, non-receptor type 2, b (ptpn2b), mRNA 
EE396397 Danio rerio aquaporin 7 (aqp7), mRNA 

EE396312 
Danio rerio solute carrier family 11 (proton-coupled divalent metal ion 
transporters), member 2 (slc11a2), mRNA 

EE396287 Danio rerio X-box binding protein 1 (xbp1), mRNA 

EE396244 
Danio rerio aldehyde dehydrogenase 2 family (mitochondrial)a (aldh2a), nuclear 
gene encoding mitochondrial protein, mRNA 

EE396230 
Danio rerio serine (or cysteine) proteinase inhibitor, clade C (antithrombin), 
member 1 (serpinc1), mRNA 

EE396218 
Danio rerio acidic (leucine-rich) nuclear phosphoprotein 32 family, member A 
(anp32a), mRNA 

EE396215 Danio rerio YTH domain family 3 (ythdf3), mRNA 
EE396189 Danio rerio heterogeneous nuclear ribonucleoprotein L2 (hnrnpl2), mRNA 
EE396144 Danio rerio ras homolog enriched in brain (rheb), mRNA 
EE396121 Danio rerio CDC5 cell division cycle 5-like (S. pombe) (cdc5l), mRNA 
EE396102 Danio rerio protocadherin 10a (pcdh10a), mRNA 
EE395572 Danio rerio eukaryotic translation initiation factor 3, subunit G (eif3g), mRNA 

EE395519 
Danio rerio solute carrier family 7 (cationic amino acid transporter, y+ system), 
member 3 (slc7a3), mRNA 

EE395502 Danio rerio tubulin, alpha 8 like (tuba8l), mRNA 

EE395434 
Danio rerio cytochrome P450, family 1, subfamily B, polypeptide 1 (cyp1b1), 
transcript variant 2, mRNA 

EE395363 Danio rerio sarcolemma associated protein a (slmapa), mRNA 
EE395349 Danio rerio spermidine/spermine N1-acetyltransferase 1a (sat1a), mRNA 

EE395250 
Danio rerio 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1 (soluble) 
(hmgcs1), mRNA 

EE395070 Danio rerio hypoxanthine phosphoribosyltransferase 1 (hprt1), mRNA 
EE394929 Danio rerio eukaryotic translation initiation factor 4A, isoform 2 (eif4a2), mRNA 
EE394899 Danio rerio meteorin, glial cell differentiation regulator (metrn), mRNA 
EE394889 Danio rerio steroid-5-alpha-reductase, alpha polypeptide 2a (srd5a2a), mRNA 
EE394870 Danio rerio phospholipase A2, group XIIB (pla2g12b), mRNA 
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EE394846 Danio rerio eukaryotic translation elongation factor 1 gamma (eef1g), mRNA 
EE394829 Danio rerio cysteine-rich PDZ-binding protein (cript), mRNA 

EE394803 
Danio rerio protein phosphatase 1, catalytic subunit, beta isoform (ppp1cb), 
mRNA 

EE394772 Danio rerio calpain, small subunit 1 a (capns1a), mRNA 
EE394720 Danio rerio phosphoglycerate mutase 1a (pgam1a), mRNA 
EE394692 Danio rerio duboraya (dub), mRNA 

EE394688 
PREDICTED: Danio rerio phosphorylase kinase, alpha 1 (muscle) (phka1), 
mRNA 

EE394647 Danio rerio methionine adenosyltransferase I, alpha (mat1a), mRNA 
EE394646 Danio rerio transmembrane protein 106Ba (tmem106ba), mRNA 
EE394580 Danio rerio proteasome activator subunit 2 (psme2), mRNA 
EE394548 PREDICTED: Danio rerio Niemann-Pick disease, type C1 (npc1), mRNA 

EE394535 
Danio rerio potassium large conductance calcium-activated channel, subfamily M, 
alpha member 1a (kcnma1a), mRNA 

EE394493 Danio rerio hepatocyte nuclear factor 4, gamma (hnf4g), mRNA 
EE394467 Danio rerio methionyl aminopeptidase 1 (metap1), mRNA 
EE394439 Danio rerio nuclear receptor subfamily 1, group d, member 1 (nr1d1), mRNA 

EE394357 
Danio rerio aldehyde dehydrogenase 6 family, member A1 (aldh6a1), nuclear gene 
encoding mitochondrial protein, mRNA 

EE394283 Danio rerio kelch-like ECH-associated protein 1a (keap1a), mRNA 
EE394254 Danio rerio dehydrogenase/reductase (SDR family) member 9 (dhrs9), mRNA 
EE394240 Danio rerio TBC1 domain family, member 15 (tbc1d15), mRNA 
EE394187 Danio rerio basigin (bsg), mRNA 
EE394174 Danio rerio protein phosphatase 6, catalytic subunit (ppp6c), mRNA 
EE394142 Danio rerio DEAD (Asp-Glu-Ala-Asp) box polypeptide 46 (ddx46), mRNA 

EE394077 
Danio rerio protein phosphatase 1G (formerly 2C), magnesium-dependent, gamma 
isoform (ppm1g), mRNA 

EE394075 Danio rerio signal sequence receptor, delta (ssr4), mRNA 
EE394062 Danio rerio lactate dehydrogenase Bb (ldhbb), mRNA 
EE394030 Danio rerio prohibitin (phb), mRNA 
EE393988 Danio rerio protein phosphatase 6, regulatory subunit 2 (ppp6r2), mRNA 
EE393950 Danio rerio programmed cell death 4b (pdcd4b), mRNA 
EE393937 Danio rerio bscv (C20orf3) homolog (bscv), mRNA 
EE393893 Danio rerio striatin, calmodulin binding protein 3 (strn3), mRNA 
EE393848 Danio rerio thioredoxin reductase 1 (txnrd1), mRNA 

EE393825 
Danio rerio electron-transferring-flavoprotein dehydrogenase (etfdh), nuclear gene 
encoding mitochondrial protein, mRNA 

EE393797 Danio rerio glutathione S-transferase theta 1b (gstt1b), mRNA 
EE393783 Danio rerio retinol saturase (all-trans-retinol 13,14-reductase) (retsat), mRNA 
EE393782 Danio rerio D-amino-acid oxidase 3 (dao.3), mRNA 
EE393738 Danio rerio DEAD (Asp-Glu-Ala-Asp) box polypeptide 21 (ddx21), mRNA 
EE393708 Danio rerio peptidylprolyl isomerase B (cyclophilin B) (ppib), mRNA 
EE393683 Danio rerio Obg-like ATPase 1 (ola1), mRNA 



 10 / 28 
 

EE393667 
PREDICTED: Danio rerio ornithine aminotransferase, transcript variant 2 (oat), 
mRNA 

EE393657 Danio rerio heterogeneous nuclear ribonucleoprotein D-like (hnrpdl), mRNA 

EE393638 
Danio rerio glutamic-oxaloacetic transaminase 2a, mitochondrial (aspartate 
aminotransferase 2) (got2a), nuclear gene encoding mitochondrial protein, mRNA 

EE393601 Danio rerio carboxypeptidase B1 (tissue) (cpb1), mRNA 
EE393599 Danio rerio catechol-O-methyltransferase a (comta), mRNA 
EE393568 Danio rerio zinc finger, RAN-binding domain containing 1b (zranb1b), mRNA 
EE393557 Danio rerio ribosomal protein S3 (rps3), mRNA 

EE393556 
Danio rerio serine (or cysteine) proteinase inhibitor, clade D (heparin cofactor), 
member 1 (serpind1), mRNA 

EE393541 
Danio rerio short chain dehydrogenase/reductase family 16C, member 5b 
(sdr16c5b), mRNA 

EE393501 Danio rerio ubiquitin-conjugating enzyme E2Q (putative) 1 (ube2q1), mRNA 
EE393484 Danio rerio family with sequence similarity 8, member A1 (fam8a1), mRNA 

EE393472 
Danio rerio ATP-binding cassette, sub-family F (GCN20), member 1 (abcf1), 
mRNA 

EE393447 Danio rerio farnesyltransferase, CAAX box, beta (fntb), mRNA 

EE393428 
Danio rerio aldo-keto reductase family 1, member A1a (aldehyde reductase) 
(akr1a1a), mRNA 

EE393416 Danio rerio 4-hydroxyphenylpyruvate dioxygenase a (hpda), mRNA 
EE393414 Danio rerio glutamate-rich WD repeat containing 1 (grwd1), mRNA 
EE393321 Danio rerio actin binding LIM protein 1a (ablim1a), mRNA 

EE393317 
Danio rerio transmembrane emp24 protein transport domain containing 1a 
(tmed1a), mRNA 

EE393293 Danio rerio proliferation-associated 2G4, b (pa2g4b), mRNA 
EE393262 Danio rerio DEAD (Asp-Glu-Ala-Asp) box polypeptide 39b (ddx39b), mRNA 

EE393234 
Danio rerio sterol-C5-desaturase (ERG3 delta-5-desaturase homolog, S. 
cerevisiae)-like (sc5dl), mRNA 

EE393222 Danio rerio oxidoreductase NAD-binding domain containing 1 (oxnad1), mRNA 

EE393218 
PREDICTED: Danio rerio acetyl-Coenzyme A carboxylase alpha, transcript 
variant 2 (acaca), mRNA 

EE393176 
PREDICTED: Danio rerio dual-specificity tyrosine-(Y)-phosphorylation regulated 
kinase 1A, b (dyrk1ab), mRNA 

EE393150 
PREDICTED: Danio rerio complement component 8, beta polypeptide (c8b), 
mRNA 

EE393092 Danio rerio transmembrane protein 176 (tmem176), mRNA 
EE393082 Danio rerio phosphoethanolamine methyltransferase (pmt), mRNA 
EE393040 Danio rerio cathepsin S, b.1 (ctssb.1), mRNA 
EE393036 Danio rerio glutaredoxin 3 (glrx3), mRNA 
EE393027 Danio rerio lysyl oxidase-like 1 (loxl1), mRNA 
EE393025 Danio rerio dihydrolipoamide dehydrogenase (dldh), mRNA 

EE393011 
Danio rerio succinate dehydrogenase complex, subunit B, iron sulfur (Ip) (sdhb), 
nuclear gene encoding mitochondrial protein, mRNA 
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EE393009 Danio rerio NAD(P) dependent steroid dehydrogenase-like (nsdhl), mRNA 

EE392984 
Danio rerio fumarylacetoacetate hydrolase domain containing 1 (fahd1), nuclear 
gene encoding mitochondrial protein, mRNA 

EE392966 Danio rerio metallothionein 2 (mt2), mRNA 
EE392928 Danio rerio peroxiredoxin 4 (prdx4), mRNA 
EE392896 Danio rerio EBNA1 binding protein 2 (ebna1bp2), mRNA 
EE392858 Danio rerio galactosylceramidase b (galcb), mRNA 
EE392772 Danio rerio methylthioadenosine phosphorylase (mtap), mRNA 
EE392742 Danio rerio l-isoaspartyl protein carboxyl methyltransferase, like (pcmtl), mRNA 
EE392714 Danio rerio C1D nuclear receptor co-repressor (c1d), mRNA 

EE392689 
Danio rerio eukaryotic translation initiation factor 1A, X-linked, b (eif1axb), 
mRNA 

EE392662 
Danio rerio NADH dehydrogenase (ubiquinone) Fe-S protein 7, 
(NADH-coenzyme Q reductase) (ndufs7), nuclear gene encoding mitochondrial 
protein, mRNA 

EE392644 Danio rerio death associated protein 1b (dap1b), mRNA 
EE392621 Danio rerio arrestin, beta 2b (arrb2b), mRNA 
EE392591 Danio rerio actin related protein 2/3 complex, subunit 2 (arpc2), mRNA 
EE399030 Danio rerio phenylalanine hydroxylase (pah), mRNA 

EE399329 
Danio rerio coiled-coil-helix-coiled-coil-helix domain containing 1 (chchd1), 
mRNA 

EE399245 
Danio rerio serine hydroxymethyltransferase 1 (soluble) (shmt1), nuclear gene 
encoding mitochondrial protein, mRNA 

EE399218 Danio rerio isopentenyl-diphosphate delta isomerase 1 (idi1), mRNA 

EE399209 
Danio rerio solute carrier family 16 (monocarboxylic acid transporters), member 4 
(slc16a4), mRNA 

EE399208 Danio rerio aquaporin 3a (aqp3a), mRNA 
EE399164 Danio rerio myo-inositol oxygenase (miox), mRNA 
EE399111 Danio rerio selenoprotein X, 1b (sepx1b), mRNA 
EE399053 Danio rerio presenilin enhancer 2 homolog (psenen), mRNA 
EE399050 Danio rerio sterol-C4-methyl oxidase-like (sc4mol), mRNA 

EE399010 
Danio rerio alanine-glyoxylate aminotransferase 2 (agxt2), nuclear gene encoding 
mitochondrial protein, mRNA 

EE398997 Danio rerio SYF2 homolog, RNA splicing factor (S. cerevisiae) (syf2), mRNA 

EE398955 
Danio rerio lysosomal-associated protein transmembrane 4 alpha (laptm4a), 
mRNA 

EE398937 PREDICTED: Danio rerio tetratricopeptide repeat domain 28 (ttc28), mRNA 
EE398886 Danio rerio ataxin 2-like (atxn2l), mRNA 
EE398867 Danio rerio calreticulin (calr), mRNA 
EE398858 Danio rerio transmembrane protein 37 (tmem37), mRNA 
EE398840 Danio rerio HOP homeobox (hopx), mRNA 
EE398838 Danio rerio PDZ and LIM domain 2 (mystique) (pdlim2), mRNA 

EE398817 
Danio rerio vesicle-associated membrane protein, associated protein B and C 
(vapb), mRNA 
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EE398731 Danio rerio syntaxin binding protein 2 (stxbp2), mRNA 

EE398699 
Danio rerio signal transducer and activator of transcription 6, interleukin-4 
induced (stat6), mRNA 

EE398690 Danio rerio transmembrane protein 51b (tmem51b), mRNA 
EE398620 Danio rerio Sec61 beta subunit (sec61b), mRNA 
EE398617 Danio rerio carboxypeptidase A2 (pancreatic) (cpa2), mRNA 
EE398590 Danio rerio tropomyosin 1 (alpha) (tpm1), mRNA 
EE398521 Danio rerio brain protein 44 (brp44), mRNA 

EE398520 
Danio rerio glucokinase (hexokinase 4, maturity onset diabetes of the young 2) 
(gck), mRNA 

EE398439 
Danio rerio ras-related C3 botulinum toxin substrate 2 (rho family, small GTP 
binding protein Rac2) (rac2), mRNA 

EE398376 Danio rerio glyoxalase 1 (glo1), mRNA 
EE398353 Danio rerio heparan sulfate 6-O-sulfotransferase 1b (hs6st1b), mRNA 
EE398166 Danio rerio high density lipoprotein-binding protein (vigilin) (hdlbp), mRNA 
EE398154 Danio rerio YY1 associated factor 2 (yaf2), mRNA 
EE398043 Danio rerio ribosomal protein L10 (rpl10), mRNA 
EE397150 Danio rerio echinoderm microtubule associated protein like 1 (eml1), mRNA 

EE397149 
Danio rerio sulfotransferase family 2, cytosolic sulfotransferase 2 (sult2st2), 
mRNA 

EE394280 Danio rerio GABA(A) receptor-associated protein a (gabarapa), mRNA 

EE394110 
Danio rerio phosphorylase, glycogen; liver (Hers disease, glycogen storage 
disease type VI) (pygl), mRNA 

EE394107 Danio rerio MAP kinase-interacting serine/threonine kinase 2b (mknk2b), mRNA 
DDE_High_Quality_EST.
seq.Contig6 

PREDICTED: similar to Tumor protein p53-inducible nuclear protein 2 
(p53-inducible protein U) (PIG-U) [Danio rerio] 

DDE_High_Quality_EST.
seq.Contig9 

hypothetical protein LOC557793 [Danio rerio] novel protein [Danio rerio] 

DDE_High_Quality_EST.
seq.Contig10 

cyclin-selective ubiquitin carrier protein E2-C [Carassius auratus] 

DDE_High_Quality_EST.
seq.Contig14 

Tetraodon nigroviridis full-length cDNA 

DDE_High_Quality_EST.
seq.Contig15 

Danio rerio mitochondrial ribosomal protein L14 (mrpl14), nuclear gene encoding 
mitochondrial protein, mRNA >gi|29124592|gb|BC049041.1| Danio rerio 
mitochondrial ribosomal protein L14, mRNA (cDNA clone MGC:56531 
IMAGE:5914058), complete cds 

DDE_High_Quality_EST.
seq.Contig18 

dynein, light chain, LC8-type 2 [Danio rerio] Dynein light chain 1, cytoplasmic 
[Salmo salar] Dynein, light chain, LC8-type 2 [Danio rerio] dynein, light chain, 
LC8-type 2 [Danio rerio] Dynein light chain 1, cytoplasmic [Salmo salar] Dynein 
light chain 1, cytoplasmic [Salmo salar] Dynein light chain 1, cytoplasmic [Salmo 
salar] 

DDE_High_Quality_EST.
seq.Contig20 

Carassius auratus H1 histone mRNA, complete cds 

DDE_High_Quality_EST. PREDICTED: Danio rerio similar to predicted protein (LOC792834), mRNA 



 13 / 28 
 

seq.Contig22 
DDE_High_Quality_EST.
seq.Contig23 

Cyprinus carpio clone cL41a ribosomal protein L41 mRNA, complete cds 

DDE_High_Quality_EST.
seq.Contig25 

Danio rerio calmodulin 3b (phosphorylase kinase, delta), mRNA (cDNA clone 
MGC:76987 IMAGE:6525928), complete cds 

DDE_High_Quality_EST.
seq.Contig26 

Danio rerio meiosis expressed gene 1 homolog (meig1), 
mRNA >gi|60552199|gb|BC091461.1| Danio rerio meiosis expressed gene 1 
homolog, mRNA (cDNA clone MGC:110359 IMAGE:7404160), complete cds 

DDE_High_Quality_EST.
seq.Contig28 

Gnathopogon elongatus mitochondrial DNA, complete genome 

XJ03G10 

Danio rerio proteasome (prosome, macropain) subunit, beta type, 2 (psmb2), 
mRNA >gi|49900458|gb|BC075983.1| Danio rerio proteasome (prosome, 
macropain) subunit, beta type, 2, mRNA (cDNA clone MGC:92282 
IMAGE:7053562), complete cds 

XJ04B12 
Danio rerio zgc:101797 (zgc:101797), mRNA >gi|55250022|gb|BC085442.1| 
Danio rerio zgc:101797, mRNA (cDNA clone MGC:101797 IMAGE:7231074), 
complete cds 

XJ06A11 Danio rerio cDNA clone IMAGE:7151632, partial cds 

XJ10C1 
Danio rerio nuclear transport factor 2-like export factor 2, mRNA (cDNA clone 
MGC:191915 IMAGE:100060224), complete cds 

XJ10H9 
Zebrafish DNA sequence from clone ZFOS-339H8 in linkage group 24, complete 
sequence 

XJ11A08 
PREDICTED: Danio rerio similar to L-asparaginase, transcript variant 1 
(LOC100147920), mRNA 

XJ14A01 Sander vitreus receptor for activated C kinase 1 mRNA, complete cds 
XJ16E06 Cyprinus carpio endozepine mRNA, complete cds 
XJ20F07 Carassius auratus nucleophosmin mRNA, complete cds 
XJ22G12 PREDICTED: Danio rerio misc_RNA (LOC557791), miscRNA 

XJ24D11 
PREDICTED: Danio rerio similar to phospholipase C delta 3B (LOC562569), 
mRNA 

XJ27C12 

Danio rerio succinate dehydrogenase complex, subunit D, integral membrane 
protein a (sdhda), nuclear gene encoding mitochondrial protein, 
mRNA >gi|51259896|gb|BC079507.1| Danio rerio succinate dehydrogenase 
complex, subunit D, integral membrane protein a, mRNA (cDNA clone 
MGC:100986 IMAGE:7148784), complete cds 

XJ28G03 
Danio rerio structural maintenance of chromosomes 3, mRNA (cDNA clone 
MGC:193111 IMAGE:100060734), complete cds 

XJ29A03 

Danio rerio NADH dehydrogenase (ubiquinone) Fe-S protein 5 (ndufs5), 
mRNA >gi|63101961|gb|BC095614.1| Danio rerio NADH dehydrogenase 
(ubiquinone) Fe-S protein 5, mRNA (cDNA clone MGC:111955 
IMAGE:7248997), complete cds 

XJ32B2 
Danio rerio programmed cell death 10b (pdcd10b), 
mRNA >gi|45709362|gb|BC067550.1| Danio rerio programmed cell death 10b, 
mRNA (cDNA clone MGC:85629 IMAGE:6525382), complete cds 
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XJ32H5 
Danio rerio zgc:101125 (zgc:101125), mRNA >gi|50418538|gb|BC078335.1| 
Danio rerio zgc:101125, mRNA (cDNA clone MGC:101125 IMAGE:7157110), 
complete cds 

XJ36C05 Cyprinus carpio CK2 beta subunit (CK2-b) mRNA, complete cds 

XJ36C12 
Zebrafish DNA sequence from clone CH211-135D14 in linkage group 16, 
complete sequence 

XJ36E12 
Danio rerio synaptonemal complex protein 3 like (sycp3l), 
mRNA >gi|92098010|gb|BC115343.1| Danio rerio synaptonemal complex protein 
3 like, mRNA (cDNA clone MGC:136951 IMAGE:7998074), complete cds 

XJ44D08 PREDICTED: Danio rerio hypothetical LOC566690 (LOC566690), mRNA 

XJ45F03 

Danio rerio RAB36, member RAS oncogene family (rab36), 
mRNA >gi|118341408|gb|BC127570.1| Danio rerio RAB36, member RAS 
oncogene family, mRNA (cDNA clone MGC:158229 IMAGE:6525419), complete 
cds 

XJ46F05 

Xenopus tropicalis hypothetical protein LOC100135299 (LOC100135299), 
mRNA >gi|163916187|gb|BC157595.1| Xenopus tropicalis hypothetical protein 
LOC100135299, mRNA (cDNA clone MGC:180934 IMAGE:8853497), complete 
cds 

XJ48F01 
Danio rerio zgc:65749 (zgc:65749), mRNA >gi|34849505|gb|BC058310.1| Danio 
rerio zgc:65749, mRNA (cDNA clone MGC:65749 IMAGE:6793376), complete 
cds 

XJ52G09 
Danio rerio zgc:101782 (zgc:101782), mRNA >gi|53733757|gb|BC083278.1| 
Danio rerio zgc:101782, mRNA (cDNA clone MGC:101782 IMAGE:7230595), 
complete cds 

XJ5712H8 
Danio rerio SUMO1 activating enzyme subunit 1 (sae1), 
mRNA >gi|47937860|gb|BC071328.1| Danio rerio SUMO1 activating enzyme 
subunit 1, mRNA (cDNA clone MGC:86633 IMAGE:6893217), complete cds 

XJ48G04-2 
Danio rerio zgc:100908 (zgc:100908), mRNA >gi|50417853|gb|BC078251.1| 
Danio rerio zgc:100908, mRNA (cDNA clone MGC:100908 IMAGE:7144055), 
complete cds 

XJ49F03 

Danio rerio synaptonemal complex central element protein 2 (syce2), 
mRNA >gi|126631810|gb|BC133853.1| Danio rerio synaptonemal complex central 
element protein 2, mRNA (cDNA clone MGC:162068 IMAGE:8733557), 
complete cds 

XJ51A05 
Danio rerio zinc finger, matrin type 2 (zmat2), 
mRNA >gi|37595333|gb|AY394926.1| Danio rerio clone RK047A4G02 
z2610510D14Rik mRNA, complete cds 

XJ51B09 

Danio rerio deleted in a mouse model of primary ciliary dyskinesia (dpcd), 
mRNA >gi|112419291|gb|BC122278.1| Danio rerio deleted in a mouse model of 
primary ciliary dyskinesia, mRNA (cDNA clone MGC:153412 IMAGE:8126559), 
complete cds 

XJ_xx_C9 
Danio rerio spermatogenesis associated 6 (spata6), 
mRNA >gi|62202245|gb|BC092864.1| Danio rerio spermatogenesis associated 6, 
mRNA (cDNA clone MGC:110309 IMAGE:7401588), complete cds 
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XJ59F07 
Danio rerio radixin (rdx), transcript variant 1, 
mRNA >gi|51858462|gb|BC081551.1| Danio rerio radixin, mRNA (cDNA clone 
MGC:85640 IMAGE:6805517), complete cds 

XJ55E03 
Danio rerio tubulin, alpha 7 like (tuba7l), mRNA >gi|49119020|gb|BC072721.1| 
Danio rerio tubulin, alpha 7 like, mRNA (cDNA clone MGC:91972 
IMAGE:7041988), complete cds 

XJ53E10 
PREDICTED: Danio rerio similar to Lipoxygenase homology domain-containing 
protein 1 (LOC100150283), mRNA 

XJ52D11 
Danio rerio calmodulin 1b (calm1b), mRNA >gi|37590344|gb|BC059500.1| Danio 
rerio calmodulin 1b, mRNA (cDNA clone MGC:73137 IMAGE:4790643), 
complete cds 

XJ48E10 Danio rerio IAP-associated factor Viaf1 (viaf1) mRNA, complete cds 

XJ48C05 
Danio rerio UDP-galactose-4-epimerase (gale), 
mRNA >gi|92096397|gb|BC115183.1| Danio rerio UDP-galactose-4-epimerase, 
mRNA (cDNA clone MGC:136578 IMAGE:7397378), complete cds 

XJ48A05 Ctenopharyngodon idella glucose transporter X (glutX) gene, complete cds 

XJ47C6 
Danio rerio G protein pathway suppressor 1 (gps1), 
mRNA >gi|117167928|gb|BC124805.1| Danio rerio G protein pathway suppressor 
1, mRNA (cDNA clone MGC:154082 IMAGE:8341893), complete cds 

XJ45G07 
Cyprinus carpio cytochrome c oxidase subunit VIc precursor, mRNA, complete 
cds; nuclear gene for mitochondrial product 

XJ43E10 
Danio rerio smx5 (smx5), mRNA >gi|55715811|gb|BC085441.1| Danio rerio 
smx5, mRNA (cDNA clone MGC:101795 IMAGE:7231009), complete cds 

XJ39G11 
Danio rerio ubiquitin-conjugating enzyme E2G 2 (ube2g2), 
mRNA >gi|28277772|gb|BC045512.1| Danio rerio ubiquitin-conjugating enzyme 
E2G 2, mRNA (cDNA clone MGC:55974 IMAGE:3819548), complete cds 

XJ39F03 

Danio rerio ATP synthase, H+ transporting, mitochondrial F1 complex, gamma 
polypeptide 1 (atp5c1), nuclear gene encoding mitochondrial protein, 
mRNA >gi|38512237|gb|BC060917.1| Danio rerio ATP synthase, H+ transporting, 
mitochondrial F1 complex, gamma polypeptide 1, mRNA (cDNA clone 
MGC:73209 IMAGE:4790341), complete cds 

XJ39E02 
Danio rerio arginine/serine-rich coiled-coil 2 (rsrc2), 
mRNA >gi|45709056|gb|BC067581.1| Danio rerio arginine/serine-rich coiled-coil 
2, mRNA (cDNA clone MGC:85695 IMAGE:6962214), complete cds 

XJ39A04 Pimephales promelas BTEB transcription factor mRNA, complete cds 
XJ36F01 Danio rerio nuclear receptor subfamily 2, group C, member 2 (nr2c2), mRNA 

XJ36F07 
Danio rerio U2(RNU2) small nuclear RNA auxiliary factor 1 (u2af1), 
mRNA >gi|21105404|gb|AF506202.1| Danio rerio U2 small nuclear RNA 
auxiliary factor small subunit (u2af1) mRNA, complete cds 

XJ35C05 

Danio rerio NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, 6 (ndufa6), 
nuclear gene encoding mitochondrial protein, 
mRNA >gi|27503952|gb|BC042332.1| Danio rerio NADH dehydrogenase 
(ubiquinone) 1 alpha subcomplex, 6, mRNA (cDNA clone MGC:56717 
IMAGE:2600838), complete cds 
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XJ32D11-2 
Danio rerio enoyl Coenzyme A hydratase, short chain, 1, mitochondrial (echs1), 
nuclear gene encoding mitochondrial protein, mRNA 

XJ29D07 
Danio rerio enoyl Coenzyme A hydratase, short chain, 1, mitochondrial (echs1), 
nuclear gene encoding mitochondrial protein, mRNA 

XJ28B08 
Danio rerio VAMP (vesicle-associated membrane protein)-associated protein A, 
mRNA (cDNA clone MGC:65776 IMAGE:6789256), complete cds 

XJ28B05 
Danio rerio mediator complex subunit 7 (med7), 
mRNA >gi|28279732|gb|BC046018.1| Danio rerio mediator complex subunit 7, 
mRNA (cDNA clone MGC:56241 IMAGE:5601494), complete cds 

XJ16F08 

Danio rerio cytochrome c oxidase, subunit VIIc (cox7c), nuclear gene encoding 
mitochondrial protein, mRNA >gi|37590393|gb|BC059638.1| Danio rerio 
cytochrome c oxidase, subunit VIIc, mRNA (cDNA clone MGC:73316 
IMAGE:4789063), complete cds 

XJ16D10 
Danio rerio peroxiredoxin 5 (prdx5), nuclear gene encoding mitochondrial protein, 
mRNA >gi|63102024|gb|BC095755.1| Danio rerio peroxiredoxin 5, mRNA 
(cDNA clone MGC:112318 IMAGE:7272322), complete cds 

XJ15F08 Danio rerio mRNA for procollagen type I alpha 2 chain (col1A2 gene) 

XJ14D06 
Danio rerio nucleoside diphosphate kinase-Z4, mRNA (cDNA clone MGC:55206 
IMAGE:6034130), complete cds 

XJ05B12 
Danio rerio nucleoside diphosphate kinase-Z4, mRNA (cDNA clone MGC:55206 
IMAGE:6034130), complete cds 

XJ04C07 
Danio rerio nuclear receptor co-repressor 1 (ncor1), 
mRNA >gi|118176015|gb|EF016488.1| Danio rerio nuclear receptor co-repressor 
(ncor) mRNA, complete cds 

XJ03H08 
PREDICTED: Danio rerio similar to gamma-aminobutyric acid receptor 
associated protein (LOC793200), mRNA 

XJ03F12 
Danio rerio G protein-coupled receptor 107 (gpr107), 
mRNA >gi|116487583|gb|BC125883.1| Danio rerio G protein-coupled receptor 
107, mRNA (cDNA clone MGC:153685 IMAGE:8107132), complete cds 

XJ03A06 
Danio rerio exportin 7 (xpo7), mRNA >gi|169642697|gb|BC160667.1| Danio rerio 
exportin 7, mRNA (cDNA clone MGC:175246 IMAGE:7056869), complete cds 

XJ02F07 Danio rerio plasma membrane calcium ATPase 4 (atp2b4) mRNA, complete cds 

XJ29D11 
Danio rerio similar to apoptosis-inducing, TAF9-like domain 1, mRNA (cDNA 
clone MGC:194319 IMAGE:9038817), complete cds 

XJ25A1 
Danio rerio tetraspanin 18b (tspan18b), mRNA >gi|49902887|gb|BC076124.1| 
Danio rerio tetraspanin 18b, mRNA (cDNA clone MGC:92637 IMAGE:7071532), 
complete cds 

XJ22F08 
Danio rerio meiosis expressed gene 1 homolog (meig1), 
mRNA >gi|60552199|gb|BC091461.1| Danio rerio meiosis expressed gene 1 
homolog, mRNA (cDNA clone MGC:110359 IMAGE:7404160), complete cds 

XJ18G12 
Carassius auratus gibelio serine-threonine kinase receptor-associated protein 
mRNA, complete cds 

PBA_High_Quality_EST.s
eq.Contig50 

Danio rerio S-phase kinase-associated protein 1 (skp1), 
mRNA >gi|37748745|gb|BC059536.1| Danio rerio S-phase kinase-associated 
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protein 1, mRNA (cDNA clone MGC:73186 IMAGE:4787472), complete cds 
PBA_High_Quality_EST.s
eq.Contig28 

Danio rerio succinate-CoA ligase, GDP-forming, alpha subunit, mRNA (cDNA 
clone MGC:191301 IMAGE:100059610), complete cds 

PBA_High_Quality_EST.s
eq.Contig26 

Danio rerio high-mobility group box 3b (hmgb3b), 
mRNA >gi|62202669|gb|BC093186.1| Danio rerio high-mobility group box 3b, 
mRNA (cDNA clone MGC:112073 IMAGE:7414878), complete cds 

PBA_High_Quality_EST.s
eq.Contig24 

Danio rerio SERPINE1 mRNA binding protein 1 (serbp1), 
mRNA >gi|46249694|gb|BC068350.1| Danio rerio SERPINE1 mRNA binding 
protein 1, mRNA (cDNA clone MGC:85661 IMAGE:6960084), complete cds 

XJ30F10 

Danio rerio ubiquinol-cytochrome c reductase binding protein (uqcrb), nuclear 
gene encoding mitochondrial protein, mRNA >gi|66267392|gb|BC095035.1| 
Danio rerio ubiquinol-cytochrome c reductase binding protein, mRNA (cDNA 
clone MGC:109893 IMAGE:7119360), complete cds 

PBA_High_Quality_EST.s
eq.Contig6 

Danio rerio calmodulin 3b (phosphorylase kinase, delta), mRNA (cDNA clone 
MGC:76987 IMAGE:6525928), complete cds 

PBA_High_Quality_EST.s
eq.Contig9 

Danio rerio peptidylprolyl isomerase H (cyclophilin H), mRNA (cDNA clone 
MGC:158595 IMAGE:7075962), complete cds 

contig00001 Danio rerio glyceraldehyde-3-phosphate dehydrogenase (gapdh), mRNA 
contig00003 Danio rerio transferrin-a (tfa), mRNA 
contig00004 Danio rerio complement component 9 (c9), mRNA 
contig00005 Danio rerio fatty acid desaturase 2 (fads2), mRNA 
contig00006 Danio rerio aldolase b, fructose-bisphosphate (aldob), mRNA 
contig00009 Danio rerio elongation factor 1-alpha (ef1a), mRNA 
contig00012 Danio rerio adenosine kinase a (adka), mRNA 
contig00013 Danio rerio hemopexin (hpx), mRNA 
contig00015 Danio rerio amylase, alpha 2A; pancreatic (amy2a), mRNA 
contig00016 beta-actin 

contig00018 
Danio rerio bactin2 (bactin2), mRNA；Danio rerio bactin1 (bactin1), mRNA；

Danio rerio homogentisate 1,2-dioxygenase (hgd), mRNA 
contig00021 Danio rerio stearoyl-CoA desaturase (delta-9-desaturase) (scd), mRNA 
contig00023 Danio rerio alpha-2-HS-glycoprotein (ahsg), mRNA 

contig00024 
Danio rerio serine (or cysteine) proteinase inhibitor, clade A (alpha-1 
antiproteinase, antitrypsin), member 1 (serpina1), mRNA 

contig00028 Carassius auratus mRNA for Y box protein 1, complete cds 

contig00029 
Danio rerio non-metastatic cells 4, protein expressed in (nme4), nuclear gene 
encoding mitochondrial protein, mRNA 

contig00031 
PREDICTED: Danio rerio hypothetical protein LOC100151188 
(LOC100151188), mRNA；Danio rerio solute carrier family 25 alpha, member 5 
(slc25a5), nuclear gene encoding mitochondrial protein, mRNA 

contig00034 Danio rerio catechol-O-methyltransferase domain containing 1 (comtd1), mRNA 
contig00035 Danio rerio catechol-O-methyltransferase domain containing 1 (comtd1), mRNA 
contig00038 Danio rerio kininogen 1 (kng1), mRNA 
contig00039 Danio rerio alanine-glyoxylate aminotransferase b (agxtb), mRNA 
contig00040 Danio rerio guanine nucleotide binding protein (G protein), beta polypeptide 
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2-like 1 (gnb2l1), mRNA 
contig00042 Danio rerio ERGIC and golgi 2 (ergic2), mRNA 
contig00044 Danio rerio fructose-1,6-bisphosphatase 1b (fbp1b), mRNA 

contig00046 
Danio rerio gastric inhibitory polypeptide (gip), mRNA；Danio rerio glucosamine 
(UDP-N-acetyl)-2-epimerase/N-acetylmannosamine kinase (gne), mRNA；

PREDICTED: Danio rerio fetuin B (fetub), mRNA 

contig00047 
Danio rerio prohibitin 2 (phb2), mRNA >gi|37589782|gb|BC059510.1| Danio rerio 
prohibitin 2, mRNA (cDNA clone MGC:73150 IMAGE:4143670), complete cds 

contig00048 Danio rerio intelectin 3 (itln3), mRNA 
contig00050 Danio rerio fep15 selenoprotein (fep15), mRNA 
contig00051 Danio rerio ferritin, heavy polypeptide 1a (fth1a), mRNA 
contig00054 Danio rerio deltaC (dlc), mRNA 
contig00055 Danio rerio tumor protein, translationally-controlled 1 (tpt1), mRNA 

contig00056 
Danio rerio peroxiredoxin 2 (prdx2), nuclear gene encoding mitochondrial protein, 
mRNA 

contig00059 Danio rerio carboxypeptidase B2 (plasma) (cpb2), mRNA 
contig00064 Danio rerio elastase 2 (ela2), mRNA 
contig00065 Danio rerio elastase 3 like (ela3l), mRNA 
contig00066 Danio rerio urate oxidase (uox), mRNA 

contig00068 
Danio rerio cytochrome P450, family 3, subfamily A, polypeptide 65 (cyp3a65), 
mRNA 

contig00069 Hemibarbus mylodon apolipoprotein-A-I-2 (apoA-I-2) mRNA, complete cds 
contig00070 

 
contig00072 Danio rerio six-cysteine containing astacin protease 4 (c6ast4), mRNA 
contig00073 Danio rerio guanidinoacetate N-methyltransferase (gamt), mRNA 
contig00074 Danio rerio alanine-glyoxylate aminotransferase 2-like 1 (agxt2l1), mRNA 

contig00075 
PREDICTED: Danio rerio similar to programmed cell death 8 (apoptosis-inducing 
factor) (LOC100002196), miscRNA 

contig00082 Danio rerio transducer of ERBB2, 1a (tob1a), mRNA 
contig00084 Danio rerio malate dehydrogenase 1a, NAD (soluble) (mdh1a), mRNA 
contig00086 Danio rerio glutathione peroxidase 1a (gpx1a), mRNA 
contig00087 

 
contig00092 Danio rerio eukaryotic translation initiation factor 5A (eif5a), mRNA 
contig00094 Danio rerio chymotrypsinogen B1 (ctrb1), mRNA 
contig00096 Danio rerio trypsin (try), mRNA 
contig00098 Danio rerio split hand/foot malformation (ectrodactyly) type 1 (shfm1), mRNA 
contig00099 PREDICTED: Danio rerio finTRIM family, member 29 (ftr29), mRNA 

contig00100 
PREDICTED: Danio rerio finTRIM family, member 7 (ftr07), mRNA；Danio rerio 
carboxypeptidase A1 (pancreatic) (cpa1), mRNA 

contig00101 
Danio rerio carboxypeptidase A5 (cpa5), mRNA；Gobio gobio 28S rRNA, 5' end 
(C1, D1, and C2 domains) 

contig00104 Danio rerio apolipoprotein M (apom), mRNA 
contig00106 Danio rerio transaldolase 1 (taldo1), transcript variant 1, mRNA 
contig00107 Danio rerio NSA2 ribosome biogenesis homolog (S. cerevisiae) (nsa2), mRNA 
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contig00111 Danio rerio ribosomal protein S8a (rps8a), mRNA 
contig00119 Danio rerio cytochrome P450, family 1, subfamily A (cyp1a), mRNA 
contig00123 Danio rerio alcohol dehydrogenase 5 (adh5), mRNA 

contig00130 
Danio rerio N-myc downstream regulated gene 1 (ndrg1), transcript variant 1, 
mRNA 

contig00133 
PREDICTED: Danio rerio similar to Heme-binding protein 2 (Protein SOUL) 
(Placental protein 23) (PP23) (LOC100000079), mRNA 

contig00134 Danio rerio fatty acid binding protein 3, muscle and heart (fabp3), mRNA 
contig00136 Danio rerio alpha-1-microglobulin/bikunin precursor, like (ambpl), mRNA 

contig00140 
Danio rerio pancreatic progenitor cell differentiation and proliferation factor a 
(ppdpfa), mRNA 

contig00143 Danio rerio ribosomal protein S15 (rps15), mRNA 
contig00145 Danio rerio ribosomal protein S7 (rps7), mRNA 
contig00146 Danio rerio secreted immunoglobulin domain 4 (sid4), mRNA 
contig00148 hemoglobin alpha chain [Pimephales promelas] 
contig00152 Danio rerio alcohol dehydrogenase 8a (adh8a), mRNA 
contig00153 Danio rerio ornithine decarboxylase antizyme 1 (oaz1), mRNA 
contig00155 Danio rerio death associated protein (dap), mRNA 
contig00157 Danio rerio ribosomal protein S20 (rps20), mRNA 

contig00158 
Danio rerio NADH dehydrogenase (ubiquinone) 1 alpha subcomplex 4, like 
(ndufa4l), mRNA 

contig00167 Danio rerio apolipoprotein A-IV (apoa4), mRNA 

contig00172 
Danio rerio COX17 cytochrome c oxidase assembly homolog (S. cerevisiae) 
(cox17), nuclear gene encoding mitochondrial protein, mRNA 

contig00176 Danio rerio catalase (cat), mRNA 

contig00179 

Danio rerio RAB5C, member RAS oncogene family (rab5c), mRNA；Danio rerio 
chaperonin containing TCP1, subunit 2 (beta) (cct2), mRNA；Danio rerio 
myotrophin (mtpn), mRNA；Danio rerio complexin 3b (cplx3b), mRNA；Danio 
rerio ribosomal protein S14 (rps14), mRNA 

contig00180 Danio rerio fatty acid binding protein 10a, liver basic (fabp10a), mRNA 

contig00190 
Danio rerio Finkel-Biskis-Reilly murine sarcoma virus (FBR-MuSV) ubiquitously 
expressed a (faua), mRNA 

contig00192 Danio rerio phytanoyl-CoA dioxygenase domain containing 1 (phyhd1), mRNA 
contig00196 Danio rerio ictacalcin (icn), mRNA 
contig00200 Danio rerio dynactin 5 (dctn5), mRNA 

contig00205 
PREDICTED: Danio rerio hypothetical LOC100537015 (LOC100537015), 
miscRNA； 

contig00215 
Carassius auratus mRNA for cyclin-selective ubiquitin carrier protein E2-C, 
complete cds 

EE593607 
Danio rerio cytochrome P450, family 4, subfamily T, polypeptide 8 (cyp4t8), 
mRNA 

EE397937 Danio rerio heat shock cognate 70 kDa protein (LOC562935), mRNA 

EE397908 
Danio rerio cystatin C (amyloid angiopathy and cerebral hemorrhage) (cst3), 
mRNA 
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EE397590 PREDICTED: Danio rerio annexin A4-like (LOC792474), mRNA 

EE397532 
Danio rerio activating transcription factor 4b1 (tax-responsive enhancer element 
B67) (atf4b1), mRNA 

EE396107 
Danio rerio zgc:173994 (zgc:173994), mRNA；Carassius auratus glutathione 
S-transferase mu mRNA, partial cds；Cyprinus carpio glutathione S-transferase 
mu mRNA, complete cds 

EE395696 gstm1 
EE395529 Danio rerio glutathione S-transferase pi (gstp1), mRNA 
EE395234 Danio rerio fatty acid binding protein 7, brain, b (fabp7b), mRNA 
EE394329 Danio rerio selenoprotein P, plasma, 1b (sepp1b), mRNA 
EE394315 Danio rerio cathepsin L, 1 a (ctsl1a), mRNA 
EE394284 Danio rerio prosaposin (psap), mRNA 
EE394226 Danio rerio complement factor D (adipsin) like (cfdl), mRNA 
EE397859 Danio rerio signal sequence receptor, beta (ssr2), mRNA 
EE397710 Danio rerio carboxypeptidase A4 (cpa4), mRNA 
EE397555 Danio rerio betaine-homocysteine methyltransferase (bhmt), mRNA 

EE397484 
Danio rerio ATP synthase, H+ transporting, mitochondrial F1 complex, O subunit 
(atp5o), nuclear gene encoding mitochondrial protein, mRNA 

EE395091 Danio rerio enolase 3, (beta, muscle) (eno3), mRNA 
EE393174 Danio rerio thioredoxin interacting protein a (txnipa), mRNA 
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Table S2. Primer sequences for quantitative real-time PCR analysis of genes in Chinese rare minnow. 

Gene Sequence (5ˊ →3ˊ ) Product size (bp) 
Genbank 
accession no. 

β-actin F: CTATGTTGGTGACGAGGCTCA 82 DQ539421 

 R: CCCAGTTGGTGACAATACCG   
vtg F: CGCTAATGGTGTGGTTGGAAA 244 JN004056 
 R: TGATTCTCTCCTGGCAGTGG   

gnrhr1α F: GAAGACGCTGAAGATGACCG 141 JQ622303 

 R: GACGAAGAGCAGGTGATGGA   

gnrhr1β F: CAGCAAGTCCCACACACATTT 146 JQ622302 

 R:TGCGAAGACAAAGAGCACCA   

gnrh2 F: GCAGGCTGTTTGTGGTGATG 99 JQ622304 

 R:TCTCGCTTTCCTCCAGGGTA   

cyp17 F: TTTCTCCGCTCCTCATCCCT 122 GU290037 

 R:TCCATTCCTTCTCGTCGTGAT   

cyp19α F: CCGAGTCGTTTCTTTCAGCC 125 GU220394 

 R:CTTCACAGGACACACGGAGA   

cyp19β F: CATCGGGAGGTTTGCCAGTA 213 GU220393 

 R:TCCTGAGTGGTCCGTGAACT   

cyp11α1 F: AGAACAGTGTGGCGAGTCTC 159 JN858106 

 R:ATAGCAGCGTCTTCAGGCTT   

erα F: GGTGTTGGTCTGTGTGAGGT 100 HM045496 

 R:CGTGTCTCCTTCCCTGAATCA   

erβ1 F: GGATTATTCACCACCGCACG 136 HM045498 

 R:AGAAGATTGAGGGACTGAGCG   

erβ2 F: GTGGGACTTGGACGGAACTT 145 HM045497 

 R:ATCACTACAGACGGCACAGT   

ar F: GAGAGCGGACGGAATGGTTA 168 GQ241735 

 R:AGCCCAAAGACACGGATACG   

star F: TTTGTAAGTGTCCGCTGTGC 92 JQ219671 

 R:CCCTTTCTTCTCAGGCATTCC   

hsd3β7 F: CGCAGCATAAACTTTGACGC 122 JN818504 

 R:GGCATACACATTCTTCAGGTGC   
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Table S3. Significant differences in the expression levels of 146 unique genes in Chinese 

rare minnow. 

Gene chip 

No. 
Gene name Abbr. 

Rate 

female male 

contig00101 carboxypeptidase A5 cpa5 83.35 7.39 

contig00066 urate oxidase uox 73.32 8.54 

EE398617 carboxypeptidase A2 cpa2 68.37 6.60 

contig00096 trypsin try 58.24 11.44 

EE393601 carboxypeptidase B1 cpb1 49.64 7.86 

contig00016 beta-actin β-actin 49.02 11.80 

contig00073 guanidinoacetate N-methyltransferase gamt 40.78 13.48 

contig00065 elastase 3 like ela3l 38.99 5.88 

EE397710 carboxypeptidase A4 cpa4 37.78 7.52 

contig00094 chymotrypsinogen B1 ctrb1 34.22 9.30 

contig00009 elongation factor 1-alpha ef1a 20.64 70.14 

contig00054 deltaC dlc 4.31 64.01 

contig00080 vitellogenin 6 vtg6 3.51 53.51 

EE395801 integral membrane protein 2Ba itm2ba 3.45 2.18 

EE399030 phenylalanine hydroxylase pah 3.45 2.10 

 18S_ribosomal_RNA  2.73 2.03 

EE393783 retinol saturase (all-trans-retinol 

13,14-reductase) 

retsat 2.45 2.18 

EE397165 choline phosphotransferase 1 chpt1 2.14 3.07 

EE396002 tissue inhibitor of metalloproteinase 2b timp2b 2.14 2.07 

contig00097 vitellogenin 7 vtg7 2.05 28.72 

EE397308 carbonic anhydrase V ndrial protein, mRNA ca5 6.94 -- 

EE396551 uridine phosphorylase 2 upp2 6.34 -- 

EE398590 tropomyosin 1 (alpha) tmp1 6.06 -- 

EE396464 deiodinase, iodothyronine, type II dio2 5.36 -- 

EE393150 complement component 8, beta polypeptide c8b 5.16 -- 

EE396230 serine (or cysteine) proteinase inhibitor, clade 

C (antithrombin), member 1 (serpinc1) 

serpinc1 4.84 -- 

contig00038 kininogen 1 kng1 4.43 -- 
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EE396348 dickkopf homolog 2 dkk2 4.28 -- 

contig00100 finTRIM family, member 7 ftr07 4.18 -- 

contig00013 hemopexin hpx 3.94 -- 

XJ48A05 Ctenopharyngodon idella glucose transporter 

X gene, 

glutX 3.91 -- 

contig00006 aldolase b, fructose-bisphosphate aldob 3.67 -- 

contig00040 guanine nucleotide binding protein (G 

protein), beta polypeptide 2-like 1 (gnb2l1) 

gnb2l1 3.51 -- 

 estrogen_receptor_beta_1 erβ1 3.42 -- 

EE393014 hypoxia-inducible factor 1, alpha subunit, like hifial 3.37 -- 

EE396610 keratin 18 krt18 3.25 -- 

EE398838 PDZ and LIM domain 2 (mystique) pdlim2 3.15 -- 

EE393738 DEAD (Asp-Glu-Ala-Asp) box polypeptide 

21 

ddx21 2.97 -- 

EE395133 cytochrome P450, family 2, subfamily X, 

polypeptide 9 

cyp2x9 2.90 -- 

contig00143 ribosomal protein S15 rps15 2.88 -- 

EE397822 neurotrophic tyrosine kinase, receptor, type 1 ntrk1 2.74 -- 

EE394315 cathepsin L, 1 a ctsl1a 2.69 -- 

EE393455 Nedd4 family interacting protein 1 ndfip1 2.59 -- 

EE394357 aldehyde dehydrogenase 6 family, member 

A1 

aldh6a1 2.55 -- 

EE393174 thioredoxin interacting protein a txnipa 2.53 -- 

XJ29D07 enoyl Coenzyme A hydratase, short chain, 1, 

mitochondrial 

echs1 2.52 -- 

contig00179 RAB5C, member RAS oncogene family rab5c 2.49 -- 

contig00008 vitellogenin 3 vtg3 2.49 -- 

contig00046 gastric inhibitory polypeptide gip 2.42 -- 

Contig24* SERPINE1 mRNA binding protein 1 serbp1 2.40 -- 

contig00134 fatty acid binding protein 3 fabp3 2.39 -- 

 ar ar 2.36 -- 

contig00024 serine (or cysteine) proteinase inhibitor, clade 

A (alpha-1 antiproteinase, antitrypsin), 

member 1 (serpina1) 

serpina1 2.35 -- 
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EE393556 serine (or cysteine) proteinase inhibitor, clade 

D (heparin cofactor), member 1 

serpind1 2.30 -- 

EE396107 glutathione S-transferase mu mRNA  2.30 -- 

EE396909 nuclear receptor subfamily 1, group H, 

member 5 

nr1h5 2.30 -- 

EE393937 bscv (C20orf3) homolog bscv 2.28 -- 

contig00002 heat shock protein 90, alpha (cytosolic), class 

B member 1 

hsp90ab1 2.26 -- 

EE393040 cathepsin S, b.1 ctssb1 2.26 -- 

EE394187 basigin bsg 2.23 -- 

cathepsin_D cathepsin_D ctsd 2.10 -- 

EE393416 4-hydroxyphenylpyruvate dioxygenase a hpda 2.09 -- 

 estrogen_receptor_alpha_(ERalpha) erα 2.09 -- 

contig00215 cyclin-selective ubiquitin carrier protein E2-C  2.09 -- 

EE394062 lactate dehydrogenase Bb ldhbb 2.08 -- 

contig00004 complement component 9 c9 2.08 -- 

EE393825 electron-transferring-flavoprotein 

dehydrogenase 

etfdh 2.06 -- 

EE398043 ribosomal protein L10 rpl10 2.03 -- 

contig00104 apolipoprotein M apom 2.00 -- 

XJ20F07 nucleophosmin mRNA npm1a -- 4.85 

EE393082 phosphoethanolamine methyltransferase pmt -- 4.54 

XJ06A11 Danio rerio cDNA clone IMAGE:7151632, 

partial cds 

 -- 3.27 

EE594509 myelocytomatosis oncogene b mycb -- 6.79 

EE392714 C1D nuclear receptor co-repressor c1d -- 2.83 

Contig6* Tumor protein p53-inducible nuclear protein 

2 (p53-inducible protein U) 

PIG-U -- 2.69 

contig00023 alpha-2-HS-glycoprotein ahsg -- 2.51 

EE398867 calreticulin calr -- 2.34 

contig00053 vitellogenin 5 vtg5 -- 2.25 

EE392772 methylthioadenosine phosphorylase mtap -- 2.08 

XJ10C1 nuclear transport factor 2-like export factor 2  -- 2.05 

contig00157 ribosomal protein S20 rps20 -- 2.04 
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contig00098 split hand/foot malformation (ectrodactyly) 

type 1 

shfm1 -- 2.01 

Contig26* high-mobility group box 3b hmgb3b -- 2.90 

contig00072 six-cysteine containing astacin protease 4 c6ast4 0.48 0.42 

EE393428 aldo-keto reductase family 1, member A1a 

(aldehyde reductase) 

akr1a1a 0.48 0.30 

contig00107 NSA2 ribosome biogenesis homolog nsa2 0.42 0.48 

EE393848 thioredoxin reductase 1 txnrd1 0.41 0.46 

EE395502 tubulin, alpha 8 like tuba8l 0.40 0.50 

EE394720 phosphoglycerate mutase 1a pgam1a 0.37 0.30 

EE396248 quinoid dihydropteridine reductase a qdpra 0.34 0.29 

EE394283 kelch-like ECH-associated protein 1a keap1a 0.31 0.23 

EE392984 fumarylacetoacetate hydrolase domain 

containing 1 

fahd1 0.20 0.32 

Contig18* dynein, light chain, LC8-type 2 LC8-type2 0.16 0.33 

EE398520 glucokinase (hexokinase 4, maturity onset 

diabetes of the young 2) 

gck 0.02 0.02 

contig00064 elastase 2 ela2 0.50 -- 

EE393708 peptidylprolyl isomerase B ppib 0.50 -- 

EE593638 ubiquinol-cytochrome c reductase, complex 

III subunit VII 

uqcrq 0.49 -- 

XJ30F10 ubiquinol-cytochrome c reductase binding 

protein 

uqcrb 0.49 -- 

Contig28* Gnathopogon elongatus mitochondrial DNA, 

complete genome 

 0.49 -- 

EE393113 superoxide dismutase 2 sod2 0.49 -- 

EE392662 NADH dehydrogenase (ubiquinone) Fe-S 

protein 7, (NADH-coenzyme Q 

reductase)mRNA 

ndufs7 0.49 -- 

XJ16F08 cytochrome c oxidase, subunit VIIc cox7c 0.49 -- 

EE393479 proteasome (prosome, macropain) subunit, 

beta type, 3 

psmb3 0.48 -- 

EE397484 ATP synthase, H+ transporting, 

mitochondrial F1 complex, O subunit (atp5o) 

atp5o 0.47 -- 
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 gsta1 gsta1 0.46 -- 

XJ16D10 peroxiredoxin 5 mRNA (cDNA clone 

MGC:112318 IMAGE:7272322), complete 

cds 

prdx5 0.46 -- 

EE394075 signal sequence receptor, delta ssr4 0.43 -- 

XJ43E10 smx5 smx5 0.38 -- 

EE393900 peroxiredoxin 6 prdx6 0.36 -- 

EE397845 pyruvate kinase, liver and RBC pklr 0.33 -- 

XJ16E06 endozepine mRNA  0.33 -- 

EE393492 ATP-binding cassette, sub-family F 

(GCN20), member 2 

abcf2 0.30 -- 

EE399209 solute carrier family 16 (monocarboxylic acid 

transporters), member 4 (slc16a4) 

slc16a4 0.27 -- 

contig00086 glutathione peroxidase 1a gpx1a 0.26 -- 

EE393009 NAD(P) dependent steroid 

dehydrogenase-like 

nsdhl 0.22 -- 

EE399218 isopentenyl-diphosphate delta isomerase idi1 0.10 -- 

EE397316 insulin induced gene 1 insig1 0.09 -- 

EE396511 emopamil binding protein ebp 0.06 -- 

EE399050 sterol-C4-methyl oxidase-like sc4mol 0.06 -- 

EE396535 nicotinamide nucleotide adenylyltransferase 1 nmnat1 0.02 -- 

contig00055 tumor protein, translationally-controlled 1 tpt1 -- 0.49 

contig00021 stearoyl-CoA desaturase (delta-9-desaturase) scd -- 0.49 

contig00196 ictacalcin icn -- 0.48 

 glucose-6-phosphate_dehydrogenase  -- 0.47 

EE395091 enolase 3 eno3 -- 0.47 

EE397063 hydroxy-delta-5-steroid dehydrogenase, 3 

beta- and steroid delta-isomerase 

hsd3b7 -- 0.46 

EE398840 HOP homeobox hopx -- 0.45 

contig00200 dynactin 5 dctn5 -- 0.43 

contig00045 prostate transmembrane protein, androgen 

induced 1 

pmepa1 -- 0.43 

EE397555 betaine-homocysteine methyltransferase bhmt -- 0.43 

EE397692 retinol binding protein 2a, cellular rbp2a -- 0.42 
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EE392966 metallothionein 2 mt2 -- 0.40 

EE394110 phosphorylase, glycogen pygl -- 0.40 

XJ15F08 procollagen type I alpha 2 chain col1A2 -- 0.38 

contig00153 ornithine decarboxylase antizyme 1 oaz1 -- 0.37 

EE393801 cadherin 2 cdh2 -- 0.34 

 hepatocyte_nuclear_factor_4_alpha  -- 0.30 

EE398858 transmembrane protein 37 tmem37 -- 0.29 

Contig20* H1 histone mRNA  -- 0.26 

contig00059 carboxypeptidase B2 cpb2 -- 0.21 

EE393782 D-amino-acid oxidase 3 dao.3 -- 0.20 

EE395234 fatty acid binding protein 7, brain, b fabp7b -- 0.17 

EE395441 zinc finger protein 36, C3H type-like 1b zfp36l1b 3.65 0.44 

EE396287 X-box binding protein 1 xbp1 0.43 2.29 

contig00069 apolipoprotein-A-I-2 apoA-I-2 0.30 2.32 

Contig24*: PBA_High_Quality_EST.seq.Contig24；Contig26*: PBA_High_Quality_EST.seq.Contig26; 

Contig20*: DDE_High_Quality_EST.seq.Contig20；Contig6* : DDE_High_Quality_EST.seq.Contig6; 

Contig18*: DDE_High_Quality_EST.seq.Contig18；Contig28*: DDE_High_Quality_EST.seq.Contig28; 
(-) indicate no significant differences (ratio ≥2, p <0.05) and the first 64 genes are our genes of clones without 
target ID.  
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Table S4. Changes in the transcriptions of genes related to the hypothalamus-pituitary-gonad axis in 

female or male Chinese rare minnows after exposure to CBZ (means ± SEMs). 

Gene name 
Female Male 

1 µg/L 10 µg/L 100 µg/L 1 µg/L 10 µg/L 100 µg/L 

Brain  

GnRH2 1.33±0.115 1.04±0.28 0.73±0.11 2.03±0.46* 1.67±0.20 2.78±0.32* 

GnRHR1A 2.32±0.32* 2.01±0.34* 4.21±1.04* 0.94±0.11 1.03±0.22 1.05±0.21 

GnRHR1B 0.96±0.16 1.25±0.29 1.70±0.23 1.05±0.08 1.01±0.16 1.08±0.29 

CYP19B 6.21±0.91* 1.24±0.17* 3.57±0.61* 0.98±0.13 2.50±0.69* 1.68±0.32 

Gonad 

AR 2.06±0.27* 0.88±0.06 0.49±0.03* 0.65±0.03 1.31±0.15 1.25±0.12 

ERα 1.28±0.20 0.77±0.14 0.69±0.05 0.86±0.09 1.88±0.16 1.59±0.25 

ERβ1 1.21±0.20 1.28±0.05 1.92±0.15 0.69±0.10 1.76±0.10 1.79±0.31 

ERβ2 0.40±0.03* 0.31±0.02* 0.26±0.01* 0.71±0.03 0.71±0.08 0.68±0.11 

CYP11A 0.97±0.30 0.41±0.08* 0.74±0.06 1.75±0.16 7.60±0.83* 4.31±0.30* 

CYP17 0.63±0.03 0.33±0.02* 0.12±0.01* 1.23±0.14 3.26±0.36* 2.23±0.34* 

CYP19A 1.58±0.10 0.57±0.04 0.04±0.002* 2.42±0.36* 1.88±0.23 1.48±0.17 

HSD3β 1.01±0.13 1.08±0.08 0.98±0.03 1.93±0.11 2.01±0.24* 1.60±0.12 

StAR 0.96±0.14 0.42±0.04* 0.11±0.004* 0.78±0.04 0.81±0.11 1.45±0.17 

Liver 

AR 10.25±0.99* 5.78±0.43* 3.40±0.40* 4.70±0.47* 2.64±0.11* 4.36±0.42* 

ERα 314±23.2* 54.5±2.94* 1.45±0.23 1.31±0.20 0.94±0.03 1.14±0.23 

ERβ1 9.17±1.07* 6.05±0.55* 6.63±0.67* 3.43±0.32* 3.38±0.11* 5.90±1.03* 

VTG 1293±88.3* 325±44.1* 41.8±4.3* 38.31±1.91* 348.8±26.3* 32.3±2.52* 

Hsd3β7 3.39±0.27* 1.54±0.16 0.72±0.12 0.85±0.06 0.66±0.04 0.61±0.04 

Data expressed as means ± SEMs of three replicates for each treatment. Asterisk (*)  indicates significant 

difference from control (p < 0.05). 
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