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Fig. 3  Time courses of atmospheric PAHs, NPAHs and TSP at Noto Peninsula in 2006 and 2007
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Fig. 4 A chromatogram of bile from goldfish after injection of BaA (10 ng/gBW)
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Fig. 5 A chromatogram of bile from goldfish after injection of BcP (10 ng/gBW)
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(A) Control embryos (B) Embryos following injection of BaA

Fig. 6 Comparison of control embryos and PAH-injected embryos at 2dpf (day post-fertilization).
(A) Control embryos : showing normal development, (B) Embryos following injection of BaA :

showing yolk shrinkage and abnormal development, especially eyes and pigmentation.
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Table 1 Calculated purities of samples from listed proton signals

PAH Signal Average
1 2 3 4 5 6 7 8 9 10 (%, RSD %)
a) 4H, m 4H, m 2H, s
Anthracene b) 7.25 7.82 8.29
¢) 986 983 98.1 98.3(0.2)
2H,m  2H,m 2H, d 2H, m 2H,d
Fluoranthene 7.17 745 7.68 7.79 7.85
98.5 99.0 99.7 99.4 99.0 99.1 (0.4)
2H, m IH,t 2H, m IH,d IH,d IH,m IH,m [IH,s 1IH,d 1H, s
Benz[a]anthracene 7.35 741 7.48 7.65 7.69 7.88 799 826 873 9.16
96.2 94.2 94.5 96.1 95.2 95.0 94.9 953 956 95.5 95.2 (0.6)
2H, m 1H, t IH,t IH,t IH, m 3H, m IH,s IH,d 1H,d
Benzo[b]fluoranthene 7.22 745 7.50 7.60 7.81 7.92 823 839 857
99.3 98.6 98.0 99.4 99.1 99.5 1000 993 989 99.1 (0.6)
2H, m 2H,t 2H,d 2H, m 2H,d 2H,s
Benzo[k]fluoranthene 7.29 7.50 7.70 7.77 7.94 8.26
99.0 98.3 97.6 98.6 98.2 98.0 98.3(0.5)
IH,t IH,t 2H, d+t 1H,d 1H,d 1H,d 1H,d IH,d [IH,s 2H,d+d
Benzola]pyrene 7.59 7.64 7.79 7.85 7.95 8.09 8.14 819 842 8.96
89.5 90.6 91.0 90.7 90.7 89.5 89.0 89.6 89.9 91.6 90.2 (0.9)
2H, t+t  2H, t+d IH,d 2H,d+d 2H,d+d 2H,d+d IH,s
Indeno{/,2,3-cd]pyrene 7.25 7.90 7.95 8.01 8.12 8.30 8.57
91.1 88.7 89.9 89.8 90.9 89.2 90.8 90.1 (1.0)
2H,t 2H,t 2H,d 2H,d 2H,d 2H,d 2H, s
Dibenz[a,h]lanthracene 7.43 7.51 7.62 7.76 7.85 8.78 9.17
95.6 95.8 95.9 96.0 95.9 95.5 95.4 95.7(0.2)
2H,t 2H,d 2H,d 2H,d 2H,d
Benzo[g, A, i]perylene 7.86 7.97 8.02 8.25 8.97

81.3 81.1 80.8 80.9 81.0 81.0(0.2)

a) Upper column shows a number of proton with the spin-spin coupling (s: singlet, d: doublet, t: triplet, m:
multiplet).
b) Middle column shows the signal region (ppm).

¢) Lower column shows the purity of each signal (%).
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Table 2 Summary of commercial reagent products purities calculated by gNMR

and labeled percentage of peak area on chromatogram by manufacturer

Purity (%)
PAH gNMR
(n=3 Ave., RSD %) Manufacturer *
Anthracene 98.6 0.54 >99.5 GC
Fluoranthene 99.2 0.10 - -
Benz[a]anthracene 95.3 0.21 - -
Benzo[b]fluoranthene 99.3 0.17 99.9 HPLC/UV
Benzo[k]fluoranthene 98.2 0.27 >99 -
Benzo[a]pyrene 90.2 0.04 > 96 HPLC
Indeno[1,2,3-cd]pyrene  91.0 0.95 96.2 HPLC/UV
Dibenz[a, #]anthracene  96.0 0.31 97.1 HPLC/UV
Benzo[g, A, i]perylene 76.1 6.62 - -

* The purity means the area percentage of main peak on chromatogram.
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FEOAFEEHOALREKH PAH DA77 653 NPAH OREN EA L, Mk
BFREVROMNT LS, TN DN BARE CRIEMRXE SN, 20RO BARE
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PAH FFEED R BEERIT OV TR, NPAH O5RWERFHEIZNZ
T, PAH ¥/ & (PAHQ) DiEMEERFEEAIEM. PAHQ KU PAH /KER{L
{& (OHPAH) 2L AT hal UEZREFREPED 5 WNLMWH < ELEMARH
LMol E BT, TS W L EIEA LLEMOEE & OFICIER
HWERHHZ EHHELMNI o, £, Zi#L5H NPAH <° OHPAH, PAHQ %R
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L O, SRR FEEEFRET 2 WREER GRS
no, £ TREFEIZBIEHVVT, KREx L
F ORI Z 5 PAH S5 LIS L OVEFRANR
B L VAR SN S PAH FEMAE Z F0NZ, 2
LRI EEEAREEL OBV IZONT,
(LER5 4T R O\ AR AT O A& 2> HRRET L7z
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T E BALH T A B DA ZEZEE RO T ICAL
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NE—IX 1 BRI LT, 74NV E—%F
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a7 AR A b a S AR R R TEE A
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Time courses of atmospheric PAHs, NPAHs and TSP at Noto Peninsula in 2006 and 2007
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Fig.2 A possible binding of 4-OHBaP to hER
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Table 1

Structures, activities and parameters

8 I I T N ol vl T I i il I e Wl sl O M
1 OO Nap 2 88.7 - 0 0575 45.201 -8.621 3049 17.221 H13 0.151 0 o o 0 0 1.333 o
z 05': 1,2-NQ 2 707 §.957 -0.416 10.368 -9.921 1.457 18.485 c9 0.384 0 0.‘1’4 0.047 0.225 0138 1.248 1.354 012-H14
k] (#: 14-NQ 2 109.3 1.995 2456 2725 ~1048 1457 17.944 c7 0.498 0 0.117 g 0.007 0.232 0119 1.144 8048 O11-H14
. Cé) Phe 3 108 - 0.027 0.688 61.741 -8.537 4051 24.47 H1g 0.153 0 0 0 0 0 1572 o
5 d%j 14-PQ 3 853 2383 0228 24334 —9.285 2459 25.356 ci 0.506 0.002 0.109 0.004 0216 o.11 1.367 8.368 015-H17
s 8:6 8.10-PQ 3 6,883 -0‘573 20297 -9.587 2459 25.286 c9 0.384 0 012 0,028 0235 0.131 1.367 7.351 016-H18
’ CCO Ant 3 9 - o 1.215 69.57 -8.036 4.051 25.563 Hig 0.157 0 0 0 0 0 1.687 0
s @ 14-AQ 3 9.7 3331 ~0.341 22137 —9.568 ; 2.;59 25.602 cn 0.504 0.001 0113 0.002 0211 0.106 1425 8.066 015-H18
s Cé:) 9,10-AQ 3 114 13 0 -0.518 8.42 ~10.272 2459 2478 cr 0.508 0 0.112 0.004 o218 o1t 1439 6.024 015-H18
0 O:S):j Chr 4 857 - 0 0376 80.351 -8.285 5.083 32328 H23 0.154 0 0 0 o 0 1.831 0
o a‘?@ 14-CQ 4 us 103 3.022 -0.257 41.083 -9.027 ‘3.4‘61‘ 33.084 C15 ‘ 0.509 0.002 011 0.003 0214 0.108 1.624 10259 019-H22
12 O&j 5,6-CQ 4 i :6,581 : fo.ﬁﬁé 41.936 ~9.076 3462 .1 33.086 c8 0.392 0.003 0.108 0.012 0.204 0.108 1.661 851 019-H29
" *%) BeP-14-Q 4 89.9 9.5 2652 0415 51.197 -8.969 ] 3;4§2 32.544 c18 0.498 0.001 6.105 ; 0.001 0,206 0.104 1128 9.681 019-H26
“ w BeP5,6-Q 4 7273 -0.534 4725 -8.978 3462 3278 c12 0.384 0 0.08 0.007 0.178 0.092 1.108 9.296 020-H24
15 (I)g BaA 4 102.1 - 0.059 1146 8472 ~8135 5.053 33.054 H23 0.158 0 0 0 [ [ 1.694 0
® 0#9 1.2-BAQ 4 105.2 121 0.703 -0.553 31.467 -é.‘ 51 3452 ; 32412 c1o 0.516 0.002 0.103 0.003 0.199 0.101 1652 8343 020-H28
[593 oSUF AT ST I T 1 DAE ooridk sk
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