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Supplementary Table. Overview of IPCS requirements for analyzing cancer mode of action

Metofluthrin !

Momfluorothrin 2

A. Postulated mode
of action (MOA)
for the induction

CAR-mediated MOA:
Involve activation of CAR, which results in a pleiotropic response including the stimulation of the
cytochrome P450 (CYP) CYP2B subfamily enzymes, liver hypertrophy and increased cell

of tumour in | proliferation. Prolonged treatment results in the formation of altered hepatic foci and liver tumours.
experimental
animals
B. Key events in | Keyl. CAR activation: The treatment | Key 1. CAR activation: The treatment
experimental of Wistar rat hepatocytes with CAR- of Wistar rat hepatocytes with CAR-siRNA
animals siRNA significantly reduced CAR mRNA significantly reduced CAR mRNA in the
in the presence of either NaPB and presence of  either  NaPB and
metofluthrin, resulting in a reduction in momfluorothrin, resulting in a reduction in
the magnitude of induction of CYP2B1/2 the magnitude of induction of CYP2B1/2
mRNA levels by both compounds 3. mRNA levels by both compounds 2. This
Key 2. Altered  gene  expression was also strongly supported by the in vivo
specific to CAR activation: The altered study in CAR KO rats; where 3000 ppm
genes by metofluthrin treatment at 1800 momfluorothrin  increased CYP2B1/2
ppm for 7 days overlapped with genes mRNA in Wild-type rats but not in CAR
altered after 7-day treatment with 1000 KO rats 2.
ppm NaPB 3. Key 2. Altered gene expression
Key 3. Increased hepatocellular specific to CAR activation: The altered
proliferation: Hepatocyte cell replicative genes by momfluorothrin treatment at 3000
DNA synthesis (determined as BrdU- ppm for 14 days overlapped with genes
labeling indices) was  significantly altered after 14-day treatment with 1000
increased by 7-day treatment with 900 and ppm NaPB. Those by momfluorothrin also
1800 ppm metofluthrin in males and 1000 overlapped with genes altered after 7-day
ppm NaPB in both sexes. In females, treatment with a CAR  activator
labeling indices, although not statistically metofluthrin (1800 ppm) or NaPB (1000
significant at the small sample sizes used ppm). 2
in this study, showed tendencies for | Key 3. Increased hepatocellular
increases at 1800 and 3600 ppm proliferation: The treatment of male and
metofluthrin 3. Another investigation female Wistar rats with 1500 and 3000
also demonstrated that metofluthrin could ppm momfluorothrin for 7 days resulted in
increase replicative DNA synthesis 4 and significant increases in replicative DNA
Ki-67 mRNA levels 3 in cultured Wistar synthesis. 2 Another investigation also
rat hepatocytes. CAR KO rats were not demonstrated that momfluorothrin could
available at that time. increase replicative DNA synthesis in
Key 4. Clonal expansion leading to cultured Wistar rat hepatocytes ¢
altered hepatic foci: The chronic Furthermore, momfluorothrin increased
treatment of male and female rats with replicative DNA synthesis in Wild-type
1800 ppm metofluthrin also resulted in rats, but not in CAR KO rats,
significant increases in eosinophilic demonstrating that CAR activation is
hepatocellular foci or mixed cell foci 3. required for ~momfluorothrin-increased
Key 5. Liver adenoma/carcinoma hepatocellular proliferation. 2
production: treatment with metofluthrin | Key 4. Clonal expansion leading to
in rats for 2 years produced hepatocellular altered hepatic foci: The chronic
tumours in males at 900 and 1800 ppm treatment of male and female rats with
and in females at 1800 ppm. The no 3000 ppm momfluorothrin also resulted in
tumourigenic dose levels (no observed significant  increases in  eosinophilic
effect levels (NOEL) for tumours) in male hepatocellular foci 2.
and female rats were established at 200 | Key 5. Liver adenoma/carcinoma
ppm and 900 ppm, respectively 3. production: treatment with
momfluorothrin in rats for 2 years
produced hepatocellular tumours in males
at 1500 and 3000 ppm and in females at
3000 ppm. The no tumourigenic dose
levels (no observed effect levels (NOEL)
for tumours) in male and female rats were
established at 500 ppm and 1500 ppm,
respectively 2.
C. Concordance of | ®  The effects of metofluthrin on CYP2B | ®  The effects of momfluorothrin on CYP2B
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dose-response
relationship

enzyme induction, hypertrophy (liver
weight), and cell proliferation (replicative
DNA synthesis) showed similar dose-
dependency. In particular, in males at 900
and 1800 ppm, a key event cell
proliferation was significantly increased
and corresponded with the tumour
producing doses. Associative events
CYP2B1/2 mRNA and/or CYP2B protein
were significantly increased or trended to
increase at 900 and 1800 ppm 3.

In females at 1800 ppm, the increased
incidence of liver tumour was observed
but the cell proliferation effects were
equivocal; labeling indices, although not
statistically significant at the small sample
sizes used in this study, showed
tendencies for increases at 1800 (and
3600) ppm metofluthrin 3.

In females given 900 ppm metofluthrin,
while the early events such as the
increased hepatic CYP2B1/2 mRNA
levels were observed, no relative liver
weight and hepatocellular proliferation

enzyme induction, hypertrophy (liver
weight), and cell proliferation (replicative
DNA synthesis) showed similar dose-
dependency. In particular, in males and
females at 3000 ppm, those effects were
significantly increased and corresponded
with the tumour producing dose 2.

In males at 1500 ppm, the increased
incidence of liver tumour was equivocal;
not statistically significant, but equivalent
to or higher than the maximum incidence
of the historical background in male Wistar
rats. Thus 1500 ppm in males appeared to
be borderline for tumour production. The
increased relative liver weights and
hepatocellular proliferation observed in rats
given 1500 ppm momfluorothrin correlated
with the observed tumour formation 2.

In females given 1500 ppm
momfluorothrin, while the early events
such as the increased hepatic CYP2B
activity, relative liver weight and
hepatocellular proliferation were observed
after 7 days of treatment, liver tumour

were observed after 7 days of treatment. formation was not increased 2.
Consequently, liver tumour formation was

not increased 3.

D. Temporal
association

Data are available for the effect of treatment of male and female rats with metofluthrin or
momfluorothrin at various time points ranging from 7 days to 2 years.

Overall, there is a logical temporal sequence for all key and associative events in metofluthrin-
or momfluorothrin-produced liver tumour, in which all key and associative events precede
tumour formation.

E. Strength,
consistency,
specificity
association
tumour
with key events

and
of
of

response

The effects of metofluthrin or momfluorothrin on key and associative events at early phase of
treatment correlated with the dose-relationship for hepatocellular tumour formation.
Furthermore there is a logical temporal sequence for all key and associative events in
metofluthrin- or momfluorothrin-induced hepatocellular tumour formation, in which all key and
associative events precede tumour formation.

The effects of metofluthrin or momfluorothrin on liver weight, hepatocellular hypertrophy and
CYP2B enzyme induction after 7 days of treatment were shown to be reversible after 7 days of
cessation of treatment > 3. Therefore, effects of short term treatment with metofluthrin or
momfluorothrin on the liver are reversible, which is consistent with the known hepatic effects
of other mitogenic rodent liver CAR activators 2.

F. Biological
plausibility
coherence

and

Succession of key and associative events and tumour development in rodent liver in agreement
with knowledge about biological processes '3 4.

Succession of key and associative events similar to that of a well-known CAR activator
phenobarbital which causes hepatocellular tumours in rodents via a similar MOA 3.

Succession of key and associative events similar to that of two close structural analogues
metofluthrin and momfluorothrin which causes hepatocellular tumours in rodents via a similar
MOA 2.

G. Other
MOAs

possible

Metofluthrin and momfluorothrin are clearly not genotoxic, being negative in a variety of in
vivo and in vitro genotoxicity assays (Data are unpublished but refereed to the CLH report) ' 1¢
In the general toxicity studies with metofluthrin or momfluorothrin, utilizing both
histopathology and electron microscopy techniques, there was no evidence of hepatocellular
toxicity (e.g. necrosis, fatty liver), peroxisome proliferation, porphyria, statin-like alterations,
increased iron deposition or any evidence of hormonal perturbation (Data are unpublished but
refereed to the CLH report) !> 16,

Unlike effects on CAR, gene expression profiling analysis studies demonstrated no marked
alterations in either PPAR o, AhR or pregnane X receptor (PXR) signaling % 3.

Although some oxidative stress related genes were increased in the global gene expression
analysis, we have not examined the direct endpoints related to oxidative stress on
momfluorothrin. However, there was no histopathological evidence indicating increased
oxidative stress, such as degenerative findings like necrosis and fibrosis (Data are unpublished
but refereed to the CLH report) 5. For metofluthrin, no evidence was obtained for the
involvement of oxidative stress in phenobarbital or metofluthrin-induced rat liver tumour
formation 3.
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Statistically significant decreases in the distances of fluorescent dye transfer were noted in both
sexes of the 1800 ppm metofluthrin and both sexes of the NaPB 1000 ppm groups. After the
recovery period of 1 week, the distances in all treatment groups were comparable to the control

group 3.

In both sexes, cytoplasmic histone-associated DNA fragments as an apoptosis marker were not

changed in any groups with metofluthrin 3.

H. Uncertainties,

inconsistencies, and
data gaps

The CAR dependency for the stimulation
of cell proliferation by metofluthrin has
not been established. However, we do not
believe that this evaluation is essential and
we consider that this data gap does not
alter the overall postulated MOA for
metofluthrin-produced rat liver tumours
based on weight of evidence.

Owing to high values in the control group
significant increases in the BrdU-labeling
index were not observed in female rats
treated with metofluthrin. However,
compared to the BrdU-labeling index
value of the female 200 ppm metofluthrin
group (lowest dose level), the labeling
index values of the 1800 ppm were higher
3

Some of the parameters except for BrdU-
labeling index were not statistically
significantly increased but trended to
increase in the males administered 900
ppm metofluthrin, even though that dose
was weakly tumourigenic in the 2-year
bioassay . This could be due to the weak
tumourigenic activity of metofluthrin
(only 8 out of 50 animals [16%] had liver
tumours in the 900 ppm males) and small
size (five animals per dose per sex) of the
MOA study. Importantly, there were
changes in the BrdU labeling index in this
and at the higher dose of 1800 ppm, these
being the most specific measures of the
postulated key events.

No data have been obtained for effects of
momfluorothrin treatment on apoptosis and
inhibition of gap junctional intercellular
communication, we consider that, since
decreased apoptosis or inhibition of gap
junctional intercellular communication are
not key events '3, these data gaps do not
alter the overall conclusion regarding the
postulated MOA for momfluorothrin-
produced rat liver tumours.

The treatment of male Wistar rats with
1500 ppm momfluorothrin did not result in
a significant increase in CYP2B enzyme
activity, hence the dose response between
tumour formation and CYP2B induction
was not completely matched. However,
there were 16-18 fold increases in
CYP2B1/2 mRNA levels in male Wistar
rats given 3000 ppm momfluorothrin for 7
and 14 days, which suggest that some
increase in CYP2B1/2 mRNA levels would
have been observed in male rats treated
with 1500 ppm momfluorothrin. It should
be recognize that hepatocellular tumour
incidence at 1500 ppm was only marginally
increased (not statistically significant) and
increased incidences of eosinophilic
hepatocellular foci were only observed at
3000 ppm in both sexes. The tumour
incidence data suggests that the potency for
CAR activation by momfluorothrin would
be less at a dose level of 1500 ppm than at
3000 ppm 2.

L

Assessment of
postulated mode of
action

As described above, the key and
associative events in the postulated MOA
for metofluthrin-produced liver tumour
formation have been established, with a
strong  dose-response and temporal
consistency.

The postulated MOA is similar to that of
certain other non-genotoxic mitogenic
rodent liver carcinogenic agents which
are CAR activators including that of a
close structural analogue momfluorothrin
2,7-12,]7,18.

Alternative MOAs for metofluthrin -
produced rat liver tumour formation have
been excluded.

Thus, we consider that the level of
confidence in the postulated MOA is
high.

As described above, the key and
associative events in the postulated MOA
for momfluorothrin-produced liver tumour
formation have been established, with a
strong  dose-response and  temporal
consistency.

The postulated MOA is similar to that of
certain other non-genotoxic mitogenic
rodent liver carcinogenic agents which are
CAR activators including that of a close
structural analogue metofluthrin 1 7-1217. 18,
Alternative  MOAs for momfluorothrin-
produced rat liver tumour formation have
been excluded.

Thus, we consider that the level of
confidence in the postulated MOA is high.
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