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1. Sample Sizes
Embryonic Photomotor Responses at 24 hpf

Chlorinated Phosphate Ester FRs

Chemical

6.40
E-06

Sample size by test concentration (LM)

6.40 6.40 6.40

£05 E-04 E-03 0.064 0.64

BDP bisphenol A bis-(diphenyl phosphate) 31 29 30 28 30 31

BPDP t-Butylphenyl diphenyl phosphate 31 29 30 28 29 21
EHDP 2-Ethylhexyl diphenyl phosphate 29 27 28 32 30 26
IDDP Isodecyl diphenyl phosphate 30 32 28 29 29 23
IPP-1 Isopropylated triphenyl phosphate - 1 31 31 31 32 31 26
IPP-2 Isopropylated triphenyl phosphate - 2 31 28 30 29 28 29
IPP-3 Isopropylated triphenyl phosphate - 3 30 32 27 30 27 17
mITP Mono isopropylated triaryl phosphate 31 32 32 30 30 29

RDP Resorcinol A bis-(diphenyl phosphate) 30 29 31 32 27 29

TBP Tributyl phosphate 30 27 30 28 31 31

TBEP Tris (2-butoxyethyl) phosphate 32 32 32 31 30 32

TCP Tricresyl phospate 28 24 25 24 27 17
o-TCP Tri-o-cresyl phosphate 31 29 30 30 30 29
TEHP Tris (2-ethylhexyl) phosphate 31 32 31 31 30 31

TPP Triphenyl phosphate 32 28 28 26 30 29
DPP* Diphenyl phosphate 31 31 30 32 31 32
Chlorinated Phosphate Ester FRs

BCPCP* Bis (2-chloropropyl) 1-carboxyethyl phosphate 31 32 28 30 29 30
BCPP* Bis(1,3-dichloro-2-propyl)phosphate 32 32 30 31 31 31
BDCPP* Bis (2-chloropropyl) phosphate 32 24 30 26 30 29
Dechlorane Dechlorane Plus 30 29 27 29 30 31
MCPP* Mono (2-chloropropyl) phosphate 31 31 31 30 31 32
TCEP Tris (1-chloropropyl) phosphate 31 31 32 29 31 31
TCPP Tris (2-chloroethyl) phosphate 30 32 30 32 31 29
TDCPP Tris (1,3-dichloro-2-propyl) phosphate 28 31 30 31 31 16
PBDE FRs

DE-71 PentaBDE commercial mixture 29 31 24 29 28 26
DE-79 OctaBDE commercial mixture 30 30 30 29 31 30
BDE-3 p-Bromodiphenyl ether 30 31 30 30 32 30
BDE-15 p,p-Dibromodiphenyl ether 28 30 29 25 29 29
BDE-47 2,2',4,4'-Tetrabromodiphenyl ether 31 28 26 28 28 28
BDE-99 2,2',4,4' 5-Pentabromodiphenyl ether 30 30 30 30 28 31
BDE-100 2,2',4,4' 6-Pentabromodiphenyl ether 29 26 30 29 32

BDE-153 2,2',4,4'5,5'-Hexabromodiphenyl ether 31 29 32 30 30 30
BDE-154 2,2',4,4',5,6'-Hexabromodiphenyl ether 30 31 30 31 30

BDE-183 2,2',3,4,4' 5 ,6-Heptabromodiphenyl ether 31 32 31 29 31

BDE-209 Decabromodiphenyl ether 32 32 32 30 32 31
2,4,6-TBP* 2,4,6-Tribromophenol 30 29 32 30 30 30
3-OH-BDE-47* 3-Hydroxy-2,2'4,4’-tetraBDE 30 32 29 32 30 30

5-OH-BDE-47* 5-Hydroxy-2,2'4,4’-tetraBDE 31 29 27 31 30 31

6-OH-BDE-47* 6-Hydroxy-2,2'4,4’-tetraBDE 31 28 28 29 28 30

Other Brominated FRs

HBCD Hexabromocyclododecane (Commercial Mix) 30 31 30 30 31 29

TBB 2-ethylhexyl-tetrabromobenzoate 31 30 32 32 31 32

TBBPA 3,3',5,5'-Tetrabromobisphenol A 31 32 32 31 24 #
TBBPA-DBPE TBBPA-2,3-dibromopropyl ether 31 30 31 30 32 31

TBPH Bis(2-ethylhexyl)-tetrabromophthalate 32 32 29 30 32 31

*Sample sizes in the 24 hpf PMR assay reflect those embryos that survived with no malformations at 24 hpf.
# indicates 100% mortality and/or morbidity.




2. Sample Size
Larval Photomotor Response Assay at 120 hpf*

Sample size by test concentration (LM)

el 640 640 640 6.40

E-06 E-05 E-04 E-03 0.064 064

Chlorinated Phosphate Ester FRs

BDP bisphenol A bis-(diphenyl phosphate) 31 26 26 24 27 25

BPDP t-Butylphenyl diphenyl phosphate 31 28 26 28 29 #
EHDP 2-Ethylhexyl diphenyl phosphate 28 26 28 32 30 19
IDDP Isodecyl diphenyl phosphate 30 27 27 29 28 23
IPP-1 Isopropylated triphenyl phosphate - 1 29 31 28 32 28 #
IPP-2 Isopropylated triphenyl phosphate - 2 28 26 27 25 24 6
IPP-3 Isopropylated triphenyl phosphate - 3 29 30 27 26 25 #
mITP Mono isopropylated triaryl phosphate 31 30 30 28 27 3

RDP Resorcinol A bis-(diphenyl phosphate) 30 29 30 32 27 27

TBP Tributyl phosphate 28 24 23 22 29 28

TBEP Tris (2-butoxyethyl) phosphate 30 30 29 28 28 28

TCP Tricresyl phospate 28 23 24 24 24 7
o-TCP Tri-o-cresyl phosphate 28 24 28 27 28 11
TEHP Tris (2-ethylhexyl) phosphate 29 28 28 30 24 24

TPP Triphenyl phosphate 27 23 23 24 27 19
DPP* Diphenyl phosphate 30 30 29 30 30 32
Chlorinated Phosphate Ester FRs

BCPCP* Bis (2-chloropropyl) 1-carboxyethyl phosphate 30 32 28 29 28 29
BCPP* Bis(1,3-dichloro-2-propyl)phosphate 30 30 27 31 30 31
BDCPP* Bis (2-chloropropyl) phosphate 31 22 27 23 28 26
Dechlorane Dechlorane Plus 30 29 26 28 28 30
MCPP* Mono (2-chloropropyl) phosphate 31 30 31 29 28 31
TCEP Tris (1-chloropropyl) phosphate 31 26 30 26 31 30
TCPP Tris (2-chloroethyl) phosphate 29 32 28 30 30 27
TDCPP Tris (1,3-dichloro-2-propyl) phosphate 28 31 29 30 27 12
PBDE FRs

DE-71 PentaBDE commercial mixture 27 31 23 28 28 16
DE-79 OctaBDE commercial mixture 30 29 29 29 31 29
BDE-3 p-Bromodiphenyl ether 30 29 29 29 30 29
BDE-15 p,p-Dibromodiphenyl ether 28 30 28 24 28 22
BDE-47 2,2',4,4'-Tetrabromodiphenyl ether 29 22 24 23 26 18
BDE-99 2,2',4,4' 5-Pentabromodiphenyl ether 30 29 25 25 25 28
BDE-100 2,2',4,4' 6-Pentabromodiphenyl ether 29 28 25 30 27

BDE-153 2,2',4,4'5,5'-Hexabromodiphenyl ether 31 25 31 27 30 30
BDE-154 2,2',4,4',5,6'-Hexabromodiphenyl ether 31 30 29 28 28

BDE-183 2,2',3,4,4' 5 ,6-Heptabromodiphenyl ether 31 28 29 28 30

BDE-209 Decabromodiphenyl ether 32 32 32 30 32 31
2,4,6-TBP* 2,4,6-Tribromophenol 30 26 26 24 27 25
3-OH-BDE-47* 3-Hydroxy-2,2'4,4’-tetraBDE 29 31 29 31 29 29

5-OH-BDE-47* 5-Hydroxy-2,2'4,4’-tetraBDE 27 27 23 26 27 28

6-OH-BDE-47* 6-Hydroxy-2,2'4,4’-tetraBDE 28 24 26 27 25 25

Other Brominated FRs

HBCD Hexabromocyclododecane (Commercial Mix) 29 31 29 27 30 23

TBB 2-ethylhexyl-tetrabromobenzoate 31 29 30 31 30 32

TBBPA 3,3',5,5'-Tetrabromobisphenol A 31 29 29 27 # #
TBBPA-DBPE TBBPA-2,3-dibromopropyl ether 29 30 28 27 30 29

TBPH Bis(2-ethylhexyl)-tetrabromophthalate 32 31 28 29 32 31

*Sample sizes in the 120 hpf PMR assay reflect larvae that survived with no malformations detected at either 24 hpf
or 120 hpf. # indicates 100% mortality and/or morbidity.
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4. ARYL PHOSPHATE ESTER (APE) FLAME RETARDANTS

Bisphenol A bis-(diphenyl phosphate) (BDP)

BDP: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BDP: Zebrafish larvae PMR assay results at 120 hpf
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t-Butylphenyl diphenyl phosphate (BPDP)

BPDP: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BPDP: Zebrafish larvae PMR assay results at 120 hpf

Conc (uM)
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Diphenyl phosphate (DPP)

DPP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C49813:DPP
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DPP: Zebrafish larvae PMR assay results at 120 hpf
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2-Ethylhexyl diphenyl phosphate (EHDP)

EHDP: Zebrafish Mortality and Malformations at 24 and 120 hpf

Counts
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EHDP: Zebrafish larvae PMR assay results at 120 hpf
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Isodecyl diphenyl phosphate (IDDP)

IDDP: Zebrafish Mortality and Malformations at 24 and 120 hpf

ounts
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Isopropylated triphenyl phosphate-1 (IPP-1)

IPP-1: Zebrafish Mortality and Malformations at 24 and 120 hpf

C23855:1PP-1
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Isopropylated triphenyl phosphate-2 (IPP-2)

IPP-2: Zebrafish Mortality and Malformations at 24 and 120 hpf
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IPP-2: Zebrafish larvae PMR assay results at 120 hpf
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Isopropylated triphenyl phosphate-3 (IPP-3)

IPP-3: Zebrafish Mortality and Malformations at 24 and 120 hpf
C63690:IPP-3
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IPP-3: Zebrafish larvae PMR assay results at 120 hpf
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Mono-substituted isopropylated triaryl phosphate (ortho-, meta, para mix) (mITP)

mITP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C21649:Mono-ITP Firemaster 550
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mITP: Zebrafish larvae PMR assay results at 120 hpf
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Tri-o-cresyl phosphate (o-TCP)

0-TCP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C67233. o-TCP
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0-TCP: Zebrafish larvae PMR assay results at 120 hpf

Conc (uM)

Light 2

Dark 2

Dark 1

Light 1

8 )

A.EEﬂpcmEasoE ue|papy

150

Time (min.)

Light 2

Dark 2

Dark 1

Light 1

350

3004

250

T
=
5]

00 4

(w EﬂEwEMS

100 -

Concentration

24



Resorcinol A bis-(diphenyl phosphate) (RDP)

RDP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C75945:RDP
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RDP: Zebrafish larvae PMR assay results at 120 hpf
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Tributyl phosphate (TBP)

TBP: Zebrafish Mortality and Malformations at 24 and 120 hpf
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TBP: Zebrafish larvae PMR assay results at 120 hpf
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Tris (2-butoxyethyl) phosphate TBEP

TBEP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C16544:TBEP
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TBEP: Zebrafish larvae PMR assay results at 120 hpf
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Tricresyl phospate (TCP)

TCP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C04009:TCP
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TCP: Zebrafish larvae PMR assay results at 120 hpf
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Tris (2-ethylhexyl) phosphate (TEHP)

TEHP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C52528: TEHP
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TEHP: Zebrafish larvae PMR assay results at 120 hpf
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Triphenyl phosphate (TPP)

TPP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C13214:TPP
Mortality @ 24hpf Dev Progression @ 24hpf Spontaneocus Movement @ 24hpf Notochord @ 24hpf
30 -
20~
10 -
0- —— — — s e —
Total Mort Yolk Sac Edema Axis Eye
30-
20~
10 -
g- el N —_— = e ==
Snout Jaw Otic Percardial Edema
30 -
20-
10=
8 5. R — T et — et [ ] | |
S - - Sig.Hits
= Brain Somite Pectoral Fin Caudal Fin IN i
Oap- on.Sig. Hits
20~
10 -
0- == ——
Pigmentation Circulation Trunk Swim Bladder
30 -
20~-
10~
0~ -
Motochord @ 120 hpf Touch Response Any Effect
30-
20-
10- .
o- == s [0 I [ e
1 1 1 1 1 1 I._ I‘_ I‘_ I!_ I‘_ I!_. I.‘_I I.L_ I-|.—
3 % 3 : 3 3 3 % 3 T3 3 3 2
g g - @ g2 & @ @ e @ @ 3 @
2 = 2 = = 'E' o e
CONC
TPP: Zebrafish embryo PRAT results at 24 hpf
loess [uM]
8 ooes
s 4 — 0.064
e 0.64
— B4
— B4
&
c o |
o ©
E
g
<]
=
o
=
o
I3
. S
r 1 r 1T 1  —
21 2 a2 35 38 30 a2 48



TPP: Zebrafish larvae PMR assay results at 120 hpf
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5. CHLORINATED PHOSPHATE ESTER (CPE) FLAME RETARDANTS

Bis (2-chloropropyl) 1-carboxyethyl phosphate (BCPCP)

BCPCP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C89762:Burka Metabolite
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BCPCP: Zebrafish larvae PMR assay results at 120 hpf
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Bis (2-chloropropyl) phosphate (BCPP)

BCPP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C49082:BCPP
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BCPP: Zebrafish larvae PMR assay results at 120 hpf
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Bis(1,3-dichloro-2-propyl)phosphate (BDCPP)

BDCPP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C00230:BDCPP
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BDCPP: Zebrafish larvae PMR assay results at 120 hpf
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Dechlorane Plus

Dechlorane: Zebrafish Mortality and Malformations at 24 and 120 hpf
C43496:Dechlorane A

Mortality @ 24hpf Dev Progression @ 24hpf Spontaneous Movement @ 24hpf Notochord @ 24hpf
30-
20~
10-
O — — . S —
Total Mort Yolk Sac Edema Axis Eye
30 -
20~
10 -
() - — L=—=1 —— —_——— — —
Snout Jaw Otic Percardial Edema
30~
20+
10~
2 g- _—— _— — e T
c Hil
=1 Brain Somite Pectoral Fin Caudal Fin . t_s )
O ag- Mon.Sig.Hits
20«
10=
0- — i = = =
Pigmentation Circulation Trunk Swim Bladder
30~
20 =
10 =
0= —_— —_—
Notochord @ 120 hpf Touch Response Any Effect
0=
20~
10 -
o0- ! — —-—--?
: = g -
CONC
Dechlorane: Zebrafish embryo PRAT results at 24 hpf
§ 7] loess [uM]
o
B -
5
B
o
=
[=0
s}
o -

Time



Conc (uM)
-0
= 0.00064
= 0.0064
— 0.064
= 0.64

6.4

Light 2

Light 2

Dark 2

Dark 2

Concentration

Time (min.)

CLH =

¥a00°0

Dark 1

Dark 1

Dechlorane: Zebrafish larvae PMR assay results at 120 hpf

150

\ . “ 00
=
- Im". - e . s —_ ¥300°0
=

m . . - — +8000°0
. eman H 0

o o o —

S ° § § § § & & & °

(*wuw) Juswano uelpay (ww) uawarop

44



Mono (2-chloropropyl) phosphate (MCPP)

MCPP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C97291:MCPP
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MCPP: Zebrafish larvae PMR assay results at 120 hpf
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Tris (2-chloroethyl) phosphate (TCEP)

TCEP: Zebrafish Mortality and Malformations at 24 and 120 hpf

C23373:TCEP
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TCEP: Zebrafish larvae PMR assay results at 120 hpf
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Tris (1-chloropropyl) phosphate (TCPP)

TCPP: Zebrafish Mortality and Malformations at 24 and 120 hpf
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TCPP: Zebrafish larvae PMR assay results at 120 hpf

Conc (uM)
—0

= 0.0064
= 0.064
—0.64

— 64

Light 2

Dark 2

Dark 1

Light 1

T
[=]
(=]

150

(‘ww) yuawanopy ueipspy

T
[=]
uy

Time (min.)

Light 2

Dark 2

Dark 1

Light 1

9

+a0'0

- #9000

o

@
Concentration

L]

el

L)

- ¥9000

P § v & ¢ ¢

(ww) wawonop

50



6. POLYBROMINATED DIPHENYL ETHER (PBDE) FLAME RETARDANTS

2,4.6-Tribromophenol (2,4,6-TBP)

2,4,6-TBP: Zebrafish Mortality and Malformations at 24 and 120 hpf
C57352:246-TBP
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3-Hydroxy-2,2’4.4’-tetraBDE_(3-OH-BDE-47)

3-OH-BDE-47: Zebrafish Mortality and Malformations at 24 and 120 hpf
C55615:3-OH-BDE-47
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3-OH-BDE-47: Zebrafish larvae PMR assay results at 120 hpf
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5-Hydroxy-2,2’4,4’-tetraBDE (5-OH-BDE-47)

5-OH-BDE-47: Zebrafish Mortality and Malformations at 24 and 120 hpf
C72955:5-OH-BDE-47
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5-OH-BDE-47: Zebrafish larvae PMR assay results at 120 hpf
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6-Hydroxy-2,2’4,4’-tetraBDE _(6-OH-BDE-47)

6-OH-BDE-47: Zebrafish Mortality and Malformations at 24 and 120 hpf
C18862:6-OH-BDE-47
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6-OH-BDE-47: Zebrafish larvae PMR assay results at 120 hpf
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p-Bromodiphenyl ether (BDE-3)

BDE-3: Zebrafish Mortality and Malformations at 24 and 120 hpf

C35108:BDE-3
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BDE-3: Zebrafish larvae PMR assay results at 120 hpf

™~
£
o 2
E
K=
-
™~
=
o
o~ (]
=
o]
o
£
E
o
....... £
=
¥
o
— [a]
%
(a]
Cl.Tm. L1
£
- 5 " smes = + FE0
5
£ . 'E.voooo
....l..||m 0
o o o ———
=] ® g 8 8 8 8 g8 8 °

150

(‘wuwi) Juawanopy ueipapy “(ww) wowisron”

60



p,p-Dibromodiphenyl ether (BDE-15)

BDE-15: Zebrafish Mortality and Malformations at 24 and 120 hpf
C85940:BDE-15
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BDE-15: Zebrafish larvae PMR assay results at 120 hpf
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2,2" 4 4'-Tetrabromodiphenyl ether (BDE-47)

BDE-47: Zebrafish Mortality and Malformations at 24 and 120 hpf
C42471:BDE 47
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BDE-47: Zebrafish larvae PMR assay results at 120 hpf
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2,2" 4 4" 5-Pentabromodiphenyl ether (BDE-99)

BDE-99: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BDE-99: Zebrafish larvae PMR assay results at 120 hpf
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2.2'.4.4'.6-Pentabromodiphenyl ether (BDE-100)

BDE-100: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BDE-100: Zebrafish larvae PMR assay results at 120 hpf
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2,2"'4.4' 5 5'-Hexabromodiphenyl ether (BDE-153)

BDE-153: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BDE-153: Zebrafish larvae PMR assay results at 120 hpf
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2.2'.4.4'.5,6’-Hexabromodiphenyl ether (BDE-154)

BDE-154: Zebrafish Mortality and Malformations at 24 and 120 hpf
C08880:BDE-154
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BDE-154: Zebrafish larvae PMR assay results at 120 hpf
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2.2'.3.4.4',5'.6-Heptabromodiphenyl ether (BDE-183)

BDE-183: Zebrafish Mortality and Malformations at 24 and 120 hpf
C77742:BDE-183
Mortality @ 24hpf Dev Progression @ 24hpf Spentanecus Movement @ 24hpf

[ — — =3 — —

Total Mort Yolk Sac Edema Axis

[ = e N —_— —_— R—

Snout Jaw Otic
30-

Brain Somite Pectoral Fin

Counts

30-
20+

Pigmentation Circulation Trunk

Notocherd @ 120 hpf Touch Response Any Effect

il
i
A

0.00000064 v
0.0000064 uM
0.000064

CONC
BDE-183: Zebrafish embryo PRAT results at 24 hpf

Notochord @ 24hpf

Eye

Percardial Edema

Caudal Fin

Swim Bladder

100
I

Movement

40

loess [uM]

n 2 32 35 36 3% 42

73

48

Sig Hits
MNon.Sig.Hits



BDE-183: Zebrafish larvae PMR assay results at 120 hpf
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Decabromodiphenyl ether (BDE-209)

BDE-209: Zebrafish Mortality and Malformations at 24 and 120 hpf
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BDE-209: Zebrafish larvae PMR assay results at 120 hpf
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PentaBDE commercial mixture (DE-71)

DE-71: Zebrafish Mortality and Malformations at 24 and 120 hpf
C55524:DE 71
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DE-71: Zebrafish larvae PMR assay results at 120 hpf
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OctaBDE commercial mixture (DE-79)

DE-79: Zebrafish Mortality and Malformations at 24 and 120 hpf
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DE-79: Zebrafish larvae PMR assay results at 120 hpf

Conc (uM)
-0

== (.0064
— 0.064
—0.64
=64

64

Light 2

Dark 2

Dark 1

Light 1

T
o
(=]

150

o
w

__.EE.v:EuEu:oE uejpajy

25

Time (min.)

Light 2

Dark 2

Dark 1

Light 1

i

350 5

g 8 8 B
_EEm,.H:mE?uE

250 4

Ld]

[ t900

|lm
. . .I_m

+a00'0

L4]

a0

800

=]

3
Concentration

-
@

L]

00

2000

80



7. OTHER BROMINATED FLAME RETARDANTS

Hexabromocyclododecane (Commercial Mixture; HBCD)

HBCD: Zebrafish Mortality and Malformations at 24 and 120 hpf
C09896:HBCD
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HBCD: Zebrafish larvae PMR assay results at 120 hpf
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2-ethylhexyl-tetrabromobenzoate (TBB)

TBB: Zebrafish Mortality and Malformations at 24 and 120 hpf

C35257:TBB
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TBB: Zebrafish larvae PMR assay results at 120 hpf

Conc (uM)
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3,3’.5,5’-Tetrabromobisphenol A (TBBPA)

TBBPA: Zebrafish Mortality and Malformations at 24 and 120 hpf
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TBBPA: Zebrafish larvae PMR assay results at 120 hpf
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Tetrabromobisphenol A-2,3-dibromopropyl ether (TBBPA-DBPE)

TBBPA-DBPE: Zebrafish Mortality and Malformations at 24 and 120 hpf
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Bis(2-ethylhexyl)-tetrabromophthalate (TBPH)

TBPH: Zebrafish Mortality and Malformations at 24 and 120 hpf
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TBPH: Zebrafish larvae PMR assay results at 120 hpf
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