Annex | Tables for Assessing Similarity of Analogues and Category Members for Read-Across®

Shaded analogues are considered part of the category. Data for un-shaded analogues reduce uncertainty and add weight-of-evidence.

Table 1: Comparison of Substance lIdentification, Structure and Chemical Classifications

PFHXA PFHpA PFOA PFNA PFDA PFUA PFDoA
Name Perfluorohexan | Perfluorohepta | Perfluorooctan | Perfluoronona | Perfluorodecanoi | Perfluoroundecano | Perfluorododecano
oic acid noic acid oic acid noic acid c acid ic acid ic acid
CAS No: | 307-24-4 375-85-9 335-67-1 375-95-1 335-76-2 2058-94-8 307-55-1
SMILES | FC(R)(CF)(F)C(=0 | 0=C(O)C(F)(F)C(F | C(=0)(C(C(C(C(C( | CRF)(FIC(F)(FIC | C(=O)(C(C(C(C(C(C(C | C(=0)(C(C(C(C(C(C(C( | C=0)(C(c(c(c(c(c(c(
)O)C(R(FICF)(F) | NRCENFCF)F) | CCEFEINFEIRE | (AFCEFCE( | (CCEFRFRFF) | CCHFFNFERFEFEF) | SCCCFEIFF(FFF)
C(R)(FF C(R)(FICF)I(FF IRERERER( | HCEFCEFICC | (ARERERFERE | AEREREFERE | AFEFRFEFF)F)F)F)FE
FFO F(F)C(=0)0 )R(FFO F)O IRERERFEFO
2D | N Y | e O e O
Structure izeErn il | EERR iEX ' Iir 3 ’
Molecular CeHF1102 C7HF130, CgHF150, CoHF170; C1oHF150, C11HF,10, C1oHF230,

Formula:




Table 2: Comparison of Physico-Chemical and Molecular Properties®

PFHXA PFHpA PFOA PFNA PFDA PFUA PFDoA
Name Perfluorohexanoic Perfluoroheptanoic Perfluoroocta | Perfluoronona | Perfluorodec | Perfluoround | Perfluorodod
acid acid noic acid noic acid anoic acid ecanoic acid | ecanoic acid
Molecular Weight ! 314.06 364.06 414.07 464.08 514.09 564.10 614.10
Log Kow ? 3.48 4.14 4.814 5.48 6.15 6.82 7.49
Vapor Pressure " 263 Pa 149 Pa 139 Pa 11.1 Pa 3.6 Pa 1.21 Pa 0.573 Pa
10 mmHg (M)
Density* 1.7£0.1 g/lcm3 1.7£0.1 g/cm3 1.7£0.1 g/cm3 | 1.8+0.1 g/cm3 | 1.8+0.1 1.8+0.1 1.8+0.1
g/cm3 g/cm3 g/cm3
Melting Point ° 23.07 deg C 15.26 deg C 55deg C (M) | 38.94degC |[50.26degC | 61.23degC |71.84degC
14 deg C (M°) 30 deg C (M°) 59-60 deg C 78-81 deg C | 83-87 deg C | 108 (M?)
(M) (M) (MP)
Water Solubility © 27.12 3.647 5.786 0.06258 0.008043 0.001024 0.0001293
Boiling Point " 165.08 deg C 184.82 deg C 203.77degC |221.92degC | 239.28 deg C | 255.83 deg C | 271.58 deg C
157 deg C (M°) 177 (M?) 189 (M?) 218 deg C 218 deg C 238 deg C 249 (M?)
(M°) (M°) (M°)
pKa> 0.6 2.4 2.5 (MP) 2.4 2.8 (M?) 2.4 2.4

Values typically derived from EPISuite v4.1, * KOWWIN Program (v1.68), > MPBPWIN v1.43, ¢ at 25 deg C (mg/L) Kow (WSKOW

v1.42); ? values from OECD QSAR Toolbox v3.3; 3 values from ChemSpider; * ACD/Lab Percepta Platform - PhysChem Module (from
ChemSpider); ° Predicted by PERCEPTA; ®measured from Prevedouros, K., Cousins, I.T., Buck, R.C. and Korzeniowski, S.H.2006.

Sources, fate and transport of perfluorocarboxylates. Environ. Sci. Technol.40: 32-44.




Table 3: Comparison of Substituents, Functional Groups, and Extended Structural Fragments

PFHxA PFHpA PFOA PENA PFDA PFUA PFDoA
Name Perfluorohexan | Perfluoroheptan | Perfluorooctano | Perfluorononan | Perfluorodecano | Perfluoroundeca | Perfluorododeca
oic acid oic acid ic acid oic acid ic acid noic acid noic acid
Key Substituent(s) -CO.H -CO.H -CO.H -CO.H -CO.H -CO.H -CO.H
Functional Group(s) -CFz and -CF,- | -CFzand -CF,- | -CFzand -CF,- | -CFzand -CF,- | -CFs and -CF,- | -CF3 and -CF,- | -CF3 and -CF»-
Extended Fragment(s) -CFzCOzH -CcmOZH -CFzCOzH -CF2C02H -CF2C02H -CF2C02H -CF2COZH

Chemical Class:

Perfluoroalkyls

Perfluoroalkyls

Perfluoroalkyls

Perfluoroalkyls

Perfluoroalkyls

Perfluoroalkyls

Perfluoroalkyls

Chemical Sub-Class:

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid

Straight chain
perfluorocarbox
ylic acid




Table 4: Comparison of Abiotic Transformation and Toxicokinetics

half-life in mouse

(M) °

PFHXxA PFHpA PFOA PFNA PFDA PFUA PFDoA
Name Perfluorohexan | Perfluorohepta | Perfluorooctanoic | Perfluorono | Perfluorodecan | Perfluoroundec | Perfluorododec
oic acid noic acid acid nanoic acid oic acid anoic acid anoic acid
Abiotic Abiotic
Transformation degradation is
slow: atmospheric
lifetime = 130
days; hydrolytic
half-life > 92 years
(most likely 235
years); no
photodeg
radation; DT50 for
indirect photolysis
is 349 days *
Toxicokinetics®
Absorption >920%
Distribution PPB>95% liver, no
serum, liver kidneys 2
Half-life in human 32 days 2.3 years
half-life in rat (days) | 5 5 hours 2 0.05 (F); 0.1 4-2.44 (F) | 58.57 (F);
(M) 3 29.5-130 | 39.92 (M) 2




PFHXxA PFHpA PFOA PFNA PFDA PFUA PFDoA
(days) 25.8-68.4
(F) 34.3-
Tmax 0.3-0.8 hours 2 68.9 (M).
Elimination® more rapidly poorly eliminated rapid clearance
cleared by from plasma
urine 2 was not due to
urinary
elimination ®

! from http://echa.europa.eu/documents/10162/1b26b219-6783-4981-9acf-154d620937b4; ? from Bull, S., Burnett, K., Vassaux, K., Ashdown,

L., Brown, T. and Rushton, L. 2014. EFSA supporting publication 2014:EN-572, 345 pp.; * from Ohmori, K., Kudo, N., Katayama, K.,
Kawashima, Y. 2003. Toxicology 184: 135-140.



http://echa.europa.eu/documents/10162/1b26b219-6783-4981-9acf-154d620937b4

Table 5: Comparison of Potential Metabolic Products

glucuronidation
of carboxylic
acid

glucuronidation
of carboxylic
acid

glucuronidatio
n of carboxylic
acid

glucuronidatio
n of carboxylic
acid

glucuronidatio
n of carboxylic
acid

glucuronidatio
n of carboxylic
acid

PFHxA PFHpA PFOA PENA PFDA PFUA PFDoA
Name Perfluorohexano | Perfluoroheptan | Perfluorooctan | Perfluoronona | Perfluorodecan | Perfluoroundec | Perfluorododec
ic acid oic acid oic acid noic acid oic acid anoic acid anoic acid
Liver metabolism Rat liver S9 Rat liver S9 Rat liver S9 Rat liver S9 Rat liver S9 Rat liver S9 Rat liver S9
simulator metabolism metabolism metabolism metabolism metabolism metabolism metabolism
Toolbox V3.3 simulator, skin simulator, skin simulator, skin | simulator, skin | simulator, skin | simulator, skin | simulator, skin
; metabolism metabolism metabolism metabolism metabolism metabolism metabolism
simulator: 0 simulator: O simulator: O simulator: 0 simulator: O simulator: 0 simulator: 0
metabolites metabolites metabolites metabolites metabolites metabolites metabolites
SMARTCyp version | No possible sites | No possible sites | No possible No possible No possible No possible No possible
2.4.2 of metabolism of metabolism sites of sites of sites of sites of sites of
metabolism metabolism metabolism metabolism metabolism
Meteor Nexus | phase:no | phase:no | phase:no | phase:no | phase:no | phase:no | phase:no
metabolite metabolite metabolite metabolite metabolite metabolite metabolite
Il phase: Il phase: Il phase: Il phase: Il phase: Il phase: Il phase:

glucuronidatio
n of carboxylic
acid




Table 6: Comparison Toxicophores

PFHXxA PFHpA PFOA PFNA PFDA PFUA PFDoA
Name Perfluorohexan | Perfluoroheptan | Perfluorooctano | Perfluorononan | Perfluorodecano | Perfluoroundeca | Perfluorododeca
oic acid oic acid ic acid oic acid ic acid noic acid noic acid

;I'oxicophores

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
1l

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
11

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
11

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
111

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA,;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
11

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
11

ISS stuctural
alert for
nongenotoxic
carcinogenicity,
PFOA,;

H-acceptor-
path3-H-
acceptor
(Micronucleus);

Cramer Class
11

prediction of
probability of
liver effects>0.7

prediction of
probability of
liver effects>0.7

prediction of
probability of
liver effects>0.7

prediction of
probability of
liver effects>0.7

Nuclear
receptor alert %
PPAR,;

Nuclear
receptor alert ®:
PPAR;

Nuclear
receptor alert ®:
PPAR,;

Nuclear
receptor alert ®:
PPAR;

PPARy full
agonism
prediction®

Nuclear
receptor alert ®:
PPAR,;

PPARy full
agonism
prediction °

1 OECD QSAR Toolbox 3.3. 2 ACD/Percepta ACD/Labs 2015, acdlabs.com, most common forms of the structures were selected and Probability of Health
Effects (Liver) were calculated. * COSMOS profilers with positive hits: *see Steinmetz et al. (2015), Mellor et al. (2015), °see Tsakovska et al. (2014);




Table 7: Comparison of Mechanistic Plausibility and AOP-Related Event Data

PFHxA PFHpA PFOA PFENA PFDA PFUA PFDoA
Name Perfluorohexanoic Perfluoroheptanoic | Perfluorooct | Perfluorono | Perfluorode | Perfluoroun | Perfluorodo
acid acid anoic acid nanoic acid | canoic acid decanoic | decanoic
acid acid
Mechanistic Plausibility
Adverse Outcome Pathway or | Agonism of Agonism of Agonism of | Agonism of | Agonism of | Agonism of | Agonism of
Mode of Toxic Action: peroxisome peroxisome peroxisome | peroxisome | peroxisome | peroxisome | peroxisome
proliferator activated | proliferator activated | proliferator | proliferator | proliferator | proliferator | proliferator
receptors receptors activated activated activated activated activated
receptors receptors receptors receptors receptors
Molecular Initiating Event: Activation of PPAR | Activation of PPAR | Activation | Activation | Activation | Activation | Activation
of PPAR of PPAR of PPAR of PPAR of PPAR
Other Mechanistically-Relevant | Inflammation, Inflammation, Inflammatio | Inflammatio | Inflammatio | Inflammatio | Inflammatio
Events immunotoxicity; immunotoxicity; n, n, n, n, n,
oxidative stress; oxidative stress; immunotoxi | immunotoXi | immunotoxi | immunotoxi | immunotoxi
disruption of thyroid | disruption of thyroid | city; city; city; city; city;
function function oxidative oxidative oxidative oxidative oxidative
stress; stress; stress; stress; stress;
disruption disruption disruption disruption disruption
of thyroid of thyroid of thyroid of thyroid of thyroid
function function function function function




Table A.8: Comparison of Toxicologically Relevant In Vivo, In Vitro and Ex Vivo Data

(Developmental and

PFHXA | PFHpA PFOA PFNA PFDA PFUA PFDoA
Name Perfluo | Perfluoroh | Perfluorooctan | Perfluoronona | Perfluorodec | Perfluoroundeca | Perfluorodode
rohexan | eptanoic oic acid noic acid anoic acid noic acid canoic acid
oic acid | acid
Endpoint: NOAEL 20- 200 0.3-76 0.1 (mg/kg/day)
(Repeat dose toxicity) (ma/kg/ (mg/kg/day) [1]
day) 10 (ppm)
Endpoint: BMDL10 13-21
(Repeat dose toxicity) (mg/kg/
day)
[2]
Endpoint: NOEL 100
(Repeat dose toxicity) (mg/kg/
day)
[2]
Endpoint: NOAEL 0.3- 150 0.5-0.6
(reproductive toxicity) (mg/kg/day) (mg/kg/day)
[12-15] [16]
Endpoint: NOAEL 100 0.3(mg/kg/day)
(Developmental and (mg/kg/ [1]
maternal toxicity) day)
[11, 17]
Endpoint: BMD5 0.43- 3.84




PFHXA | PFHpA PFOA PFNA PFDA PFUA PFDoA
maternal toxicity) (mg/kg) [18]
Endpoint: 0.36 (mg/kQ)
BMD5(Teratogenicity) [18]
Endpoint:BMDL5(Tera 043-311
togenicity) (mg/kg)
[18]

Endpoint:LOAEL (Deve 0.6-150
lopmental and maternal (mg/kg/day)
toxicity) [12-15]
Endpoint: LC50 (Acute 250 — 680
oral toxicity) (mg/kg)

[19,20]
Endpoint: Genotoxicity 3x Negative Negative [28,
(AMES, HGPRT assay, [21-23] 29]
Chromosomal 2 X Positive
abrration) [23]
Endpoint: Genotoxicity Induced strand
(SCGE assay) breaks[24]
Endpoint: Genotoxicity Activated
(COS-1 cell assay) PPARa in

mouse and

human

plasmids[25]

Endpoint: Genotoxicity
(Comet assay)

Inceased DNA
damage [26]




PFHXA | PFHpA PFOA PFNA PFDA PFUA PFDoA

Endpoint: Genotoxicity 1.52- fold
(ROS detection) increase in

ROS

production[26,

27]
Endpoint: Genotoxicity 28 proteins
(protemoics) affected (24

down-

regulated and 4

up-

regulated)[27]
Endpoint: NOEC 5-10 <0.5- 0.5-5 (uM) 1(uM) [24] <5-100(uM) | 5-50(uM) [29] 3-75(uM) [29]
(PPARa activation in (uM) 3(uM) [29] | [24, 29] [24]
vitro) [25]
Endpoint: LOEC 10- 0.5-5(uM) | 1-10(uM) [25, 5(uM) [25] 5*>100(uM) | 10-75(uM) [30] | 5-90(uMm) [30]
(PPARa activation in 20(uM) | [30] 30] [25]
vitro) [24]
Endpoint: Gene Increased Increased
expression (adipose expression expression
tissues) [31] [31]
Endpoint: levels in 28 (ng/mL)
serum (clinical) [32]
Endpoint: level in 4.78 (ng/mL)
amniotic fluid(clinical) [33]
Evidence of PPAR Yes Yes Yes Yes Yes Yes Yes

activation [33]




PFHXA | PFHpA PFOA PENA PFDA PFUA PFDoA

cytotox.tox21.nhit 1
cytotox.tox21.min.uM 43.2
cytotox.tox21.max.uM 43.2

S cytotox.SRB.nhit 1 8 8

§r cytotox.SRB.min.uM 36.3 21.6 7.5

E cytotox.SRB.max.uM 36.3 35.6 34.3
proliferation.nhit 1 1 3 6 6
proliferation.min.uM 11.6 123.2 35.3 10.4 3.6
proliferation.max.uM 11.6 123.2 113.8 108.9 87.5
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