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Accumulation of Dioxin-isomers and their
Effect on Expression of AhRs and CYP1A in
early developmental stage embryos of

A study of Environmenta Toxic Evaluation Method
using Medaka (Oryzias latipes) DNA microarray
Katsumasa HANNO, Hirofumi Y OKOTA

Abstract

Early life stages are generally most sensitive to toxic effects. Our knowledge on the action of
manmade chemicals on the developing vertebrate embryo is, however, rather limited. We addressed
the ecotoxicogenomic response of genes in the medaka(Oryzias latipes) embryos in a systematic
manner by asking whether distinct chemicals would induce specific transcriptional profiles. We
exposed Medaka embryos in the early developmental stage to Dioxins (2378TCDD and 123478
HxCDD) respectively for 24 hours, and after exposure, the gene expression profiles were analyzed
using the medaka (Oryzias latipes) customized microarray.

Keywords: medaka (Oryzias latipes), embryo, dioxin ,
microarray, ecotoxicogenomic
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2378T4CDD(A2) 20

No | Systematic Name D3
1/TC47939 49.18|UP'Q7T2Z2 ORYLA (Q7T2Z2) Cytochrome P450 1A, complete 2 D320
2|TC43702 7.567 |weakly similar to UP}Q07427_CARAU (Q07427) Keratin 233
3/TC51478 4962 ii;li(l)?r to RFXP_686684.1]68405583]XM_681592 similar to gammaM2b-crystallin {Danio rerio} (exp=-1; wgp=0; 273
4|AU167677 4.807|- 111
5/TC57978 4.628 |similar to UP|Q6P002_ BRARE (Q6P002) Zgc:110319 protein (Fragment), partial (78%) 31
6|TC45984 4.484 |similar to UP|Q5XTP3 BRARE (Q5XTP3) GammaM2b-crystallin (Crygm2b protein), complete 270
7|TC43868 4.41|homologue to UP|Q2HX57_CYPCA (Q2HX57) Myosin heavy chain embryonic type 2 266
8|D89297 4.366 |similar to GP}4803842|dbjiBAA77558.1 Mhc class | A {Oryzias latipes}, partial (48%) 19 D320
9|AU168854 4.362|- 177

10/TC45699 4295 Sdcrglzaor; tgq:R(lJ:):XP_685920.1:68360342:XM_680828 similar to syntaxin binding protein 1 {Danio rerio} (exp=-1, 230
111TC60117 412 (RJ:S)%_F}ZS):%Z%O.Z:73974096:XM_532280 similar to Serine/threonine-protein kinase 3 (STE20-like kinase MST2) 198
12|BJ732829 4.086|- 112
131TC50063 4084 ;g?'icliZIr }38%8:AAA49206.1:213052:CYICRYGS gamma-s-crystallin {Cyprinus carpio} (exp=-1; wgp=0; cg=0), 249
14|TC49125 3.892|similar to UPJQ5XTP3 BRARE (Q5XTP3) GammaM2b-crystallin (Crygm2b protein), partial (95%) 257
15/TC53294 3.793|similar to GB]CAA39414 gamma m3 crystallin {Cyprinus carpio} (exp=-1; wgp=0; cg=0) 298 D320
16/ TC47488 3.766|homologue to UP;Q8JH39 OREMO (Q8JH39) Muscle-type creatine kinase CKM1 239
17|/AU168616 3.751|- 137
18|AM152320 3.698|- 243
19/7C51125 3693 ?:xn;)c:)If)ﬁuv?/qt[?:g;Féﬁ:Pé;Og:rltgll:(??)%?0600:XM_703824 myosin, heavy polypeptide 1, skeletal muscle {Danio rerio} 295
20| TC44907 3.649 |similar to UP'Q3GQJ5 9GAMM (Q3GQJ5) Thiolase , partial (5%) 159
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2378T4CDD(A2) 20

Systematic

No Name D3
D3
1| Gene-A 0.01}- eye 1 20
2(AM148810 0.179(- - 269
3[(TC47993 0.181(similar to UP|Q7SXT2_BRARE (Q7SXT2) Tetraspanin 7 whole embryo 13 2D§
4] Gene-B 0.218(- eye 3 D3
20
5(BJ898743 0.219(- - 6 D3
20
6(TC56621 0.239(- whole embryo 54
7(AU167966 0.24|similar to GP}7301740}gb|AAF56852.1} CG1401-PA {Drosophila melanogaster}, partial (3%) brain 5 2D§
8|BJ003907 0.253|similar to bA22124.2.1 (GTP binding protein 2) {Homo sapiens}, partial (12%) whole embryo 7 Eg
9(AM151374 0.255(- - 38
10|TC62452 0.262|homologue to UP!Q6GM38_XENLA (Q6GM38) MGC84000 protein - 37
11|TC52391 0.266 similar to RF}XP_688101.1;68383333;XM_683009 similar to FLJ20171 protein {Danio rerio} (exp=-1; vyhole embryo, 10 D3
wgp=0; cg=0) liver 20
12|TC61125 0.281|homologue to (Q67012) CP readthrough protein, partial ( 2%) whole embryo 9 Eg
13|AM154918 0.284(- - 25
D3
14|AM137924 0.289(- - 17 20
15(NP1395910 0.289(- - 41
D3
16({AM141813 0.29|- - 14 20
17|TC59956 0.295|similar to unknown {Haloarcula marismortui ATCC 43049} (exp=0; wgp=1; cg=0), partial ( 6%) whole embryo 12 2D§
18(BJ711052 0.302(- whole embryo 29
weakly similar to similar to Ryanodine receptor 2 (Cardiac muscle-type ryanodine receptor) (RyR2) D3
19|TC45081 0.316 (RYR-2), partial ( 0%) 2 20
20(AU168131 0.328(- brain 16 Eg
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123478H6CDD(D3) 20

No | Systematic Name A2
1/AM154512 15.19|- 178
2|TC47939 14,52 |UP!Q7T2Z2 ORYLA (Q7T2Z2) Cytochrome P450 1A, complete 1 A220
3|AM148503 5.208|- 145
4|AU177266 4.632|- 55
5|AU169567 4.403 |similar to bA76K19.1 (IMOGEN 38) {Homo sapiens}, partial (11%) 195
6|AM154335 3.991|- 99
7/BJ910426 3.924 |- 85
8|AM139964 3.884 |- 232
9/BJ014222 3.845|- 223

10/TC58184 3.829|UP|Q3HKL4_ RHOS4 (Q3HKL4) Transcriptional repressor, ModE, partial (5%) 198
11|AM156092 3.653|- 56
12|AU171028 3.648|weakly similar to GP}14579225/gbjAAK69171.1 carnitine palmitoyltransferase | {Sus scrofa}, partial (27%) 83
13|AM144125 3.634|- 187
14|BJ731723 3571|- 134
15/BJ006841 3539 ;i)g!zrl ;?vfséf(ize?f?i:;é);g)r%i_g?ﬁ/ﬂ?ontactin 2 precursor (Axonin-1) (Axonal glycoprotein TAG-1) (Transient 31
16/ AU178950 3.479 Eggw)?l[cg:g }g;ﬁj}i’ﬁi&r}:’lgéli?;g_geﬁ;alf?g?zozs|ated protein Rab-27a (RAB-27) (GTP-binding protein Ram) (Ram a1
17| TC56512 3.422|homologue to UP|Q5RH13 BRARE (Q5RH13) Partner of paired b 156
18|AM144830 3.417|- 181
19/D89297 3.394|similar to GP}4803842]dbjiBAA77558.1 Mhc class | A {Oryzias latipes}, partial (48%) 8 A220
20|TC50227 3.338|similar to UPJQ6NYL2_BRARE (Q6NYL2) Eukaryotic translation initiation factor 4E binding protein 2 81
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123478H6CDD(D3) 20

No Systematic A2
Name

1| Gene-A 0.01}- eye 1 ';‘g
weakly similar to similar to Ryanodine receptor 2 (Cardiac muscle-type ryanodine receptor) (RyR2) A2
2|(TC45081 0.114 (RYR-2), partial ( 0%) 19 20
3| Gene-B 0.131]|- eye 4 A2
20

4|TC53191 0.137|weakly similar to UP;Q9PW81_CHICK (Q9PW81) Erythroid-specific folate receptor whole embryo 43
5]AU167966 0.148(similar to GP}7301740;gb}AAF56852.1; CG1401-PA {Drosophila melanogaster}, partial (3%) brain 7 ';‘g
6(BJ898743 0.157]|- - 5 '2%
71BJ003907 0.177|similar to bA221242.1 (GTP binding protein 2) {Homo sapiens}, partial (12%) whole embryo 8 ';g
8|TC53294 0.179|similar to GB]CAA39414 gamma m3 crystallin {Cyprinus carpio} (exp=-1; wgp=0; cg=0) whole embryo, eye 291 ';‘g
9|TC61125 0.18|homologue to (Q67012) CP readthrough protein, partial ( 2%) whole embryo 12 Qg

imi I I | mi i H T -_1"

10|TC52391 0192 S|m|I_ar. tol?F,XP_688101.1,68383333,XM_683009 similar to FLJ20171 protein {Danio rerio} (exp=-1; vyhole embryo, 11 A2
wgp=0; cg=0) liver 20

11|BJ027804 0.197|- whole embryo 21
12|TC59956 0.198|similar to unknown {Haloarcula marismortui ATCC 43049} (exp=0; wgp=1; cg=0), partial ( 6%) whole embryo 17 ';‘g
13|(TC47993 0.199|similar to UP}Q7SXT2_BRARE (Q7SXT2) Tetraspanin 7 whole embryo 3 Qg
14|AM141813 0.212|- - 16 ég

15|AU171077 0.226(- brain 24
. A2
16|AU168131 0.232]- brain 20 20
17|AM137924 0.256]- - 14 '2%

18|TC50965 0.262|similar to UP;Q5XTP3_BRARE (Q5XTP3) GammaM2b-crystallin (Crygm2b protein), partial (97%) whole embryo 272

. brain, whole
19(TC54260 0.262|homologue to UP;Q9W5Z9_FUGRU (Q9W5Z9) BAW, partial (24%) embryo 22
20|BJ733523 0.27]- whole embryo 38

- 205 -




CYP1Al1l

Caspase

R

106

AhR

106

- 206 -



