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Methodological details and costs

K5I . .
13~14;88 . Exposure duration and sampling time

28 days 6)63(5 90 days 12Mys 180 days

MutaMouse males

+ Daily exposures to benzo[b]fluoranthene At each time point i ‘ ' (@;@

*+ 5doses + vehicle controls
* N = 8 per dose group (4 for DS) /\

Conventional endpoints Duplex Sequencing
Established protocols 20 gene mouse mutagenesis panel
LacZ mutation (liver, bone marrow, male germ cells) LacZ, cll, Pig-A; Cancer Driver Genes
Pig-a mutation (blood) *

Micronucleus frequency (blood)
Histopathology (select time points; liver and lungs)

Mutation frequency (genome and locus-specific)

Liver Micronucleus assay Dose-response analysis
Concordance, correlation, potency analysis ~ g.lét.?:f;x22?2:2?032?3;5

In the joint project, the administration period is 28-, £C-, 90-, 1:2C-, and 180-days, and sampling is performed
after each administration period and evaluated by Duplex Sequencing and Conventional endpoints.

We proposed the liver MN assay as one of the Conventional endpoints. Most of our data from the liver MN
assay are from 14- and 28-day repeated dose studies, so the data from £C-, 90-, 1.0-, and 180-day repeated
dose studies are important to understand the characteristics and limitations of the liver MN assay.




Slide preparation for liver MN assay using formalin-fixed method

§JapanE

10% phosphate
P—— : 6 buffered formalin

Mashing :
by pestle
ﬁ b a
buffeted formalin)

-,

=

Alkalization i i
=/ Sliced2mm  Formalin- (2M KOH) Filtration by
thick fixed 100pm nylon
Formalin-fixed liver Ickness xe Room temperature cell strainer
liver |TR /18-20 hr
joint study in Canada Montreal
( ; ( ;: ( } SYBR® Gold
Staining
50 g X 5min 50 g X 5min 50 g X 5min . .
Wash Wash Wash Hepatocyte Microscopic
(10% phosphate (10% phosphate (10% phosphate . observation
buffered formalin) buffered formalin) buffered formalin) suspension

Modification of the method by Parton and Garriot, Environ Mol Mutatgen, 29, 379-385, 1997.
The method by Shigano et al., Mutation Research, 800, 35-39, 2016.




Results of repeated dose liver MN assay using B[b]F

0.2

Benzo[b]fluoranthene (B[b]F) "

0.15

* %k

MN HEP (%)

0.1

0.05

0 6.25 125 25 50 100 ENU 50
Repeated(28+3—day) Dose of B[b]F (mg/kg/day)
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Performance of the LMNT 90.5%(19,/21)

Mlll_iver Sensitivity to hepatocarcinogen
Positive 87.5% (14/16) = 90.0% (18/20)

DMN, NYPR, MDA, NDPA,
2,4-DNT, 2,6-DNT, QUN, DAB,
2-NP, MCT, NMOR, 2-AAF, B [b] F
DEN, 2,4-DAT, 1,2-DMH
MMC, MMS, EMS | CFB, MP, DEHP

-

Non-
=

hepatocarcinogen 'cp, KBrO, MNNG, KA, || Sudan |, TAA
NMU, MNUT, 4NQO, PhIP,

EN U 2,6-DAT, Amarance,
ANIT, Sodium Chloride,

J
Hepatocarcinogen

Sucrose Group A (Genotoxic hepatocarcinogens)
\ / Group B (Genotoxic carcinogens but not liver targeted)
- 4 . Liver Group C (Nongenotoxic hepatocarcinogens)
SpeCIfICIty to non-hepatocarcmogen MN assay Group E (Genotoxic nhon-carcinogens)
66.7% (4/6) = 82.4% (14/17) Negative Group F (non-genotoxic non-carcinogens)

e
83.3%(15/18)



13~14 88 5B THFRPAYBARHEHEE /-2 L2 T

Ki-67 positive hepatocytes / 1000 hepatocytes
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180 TIEIFTIFIEE->THEY, SED &K S L413~14:BH58
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160 S s s =
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140 : HTZHHEEEZTRTHDOTH S,
120 -
vy =417.16e"(-0.363x)
100 M _
Y F (x) =417.16*%(1/-0.363)*e"(-0.3633*x)+cC

80 \ Area is proportional to the number of cells

- B _ dividing during this period.
40 T\\"-\

20 ! R S

l Y
0 L 1 L L . ' I
0 2 3.5 4 6 8 10 12 14 16

£ W Age of rats
Juvenile rat method 28-day Repeated-dose study (Weeks)

Satomoto et al. Mutation Research 890 (2023) 28-day Repeated-dose study
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IWGTOHR 70 b a—ILziwmxXtd 3iRE
(by IWGT steering committee)

The IWGT steering committee have started to discuss topics for the 2026 meeting in
Edinburgh, UK. We had a thought regarding the liver MN. As efforts to move this towards
an OECD test guideline have stalled we thought perhaps we could develop a
comprehensive best practice and recommendations for conduct of the liver

MN. Something similar was prepared for Comet (Tice et al 2000) and also for Pig-a
(Dertinger et al 2021).
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Comet :

(Tice et al 2000 https://doi.org/10.1002/(SICI)1098-2280(2000)35:3%3C206::AID-EM8%3E3.0.CO:2-))
Pig-a :

(Dertinger et al 2021 https://doi.org/10.1002/em.22427)
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Results: 2,6-DNT

* No MN-RET .

response

WAET (0714 Dy 4

* No Pig-aresponse ]

e Robust MNHEP
response

RS

MN-RET Assay

A %RET (CD71+)

VWhale Model Effect Test Resuits (o values)k
T= 00053, 5 < 0.0001, TxS = 0.3870

Vatcls Low Mg Fagh
Tremtrrenl Goup
B ' %MN-RET

VWhote Model Effect Test Resuits (o values)
T=0.5280, 5 = 0.0033, TxS = 0.3840

Mutartt RET Day 7

* Study ID No. LR180812D

3 x 1 Study Design ey . -
fee ¥ e T2 o
Tx, 3 days 2 L:;m:su‘: g
™, s N
Day: 1 23 4 7 Study Details
Tdet T W T F L] y
old ra ‘ a = 2 6-Dinitrotoluene
MN-RET i Pig-a, MNHEP

Images from Dertinger et al., Environ.
Mol. Mutagen., v60, 2019

= 3 days x 1 cycle

 Low = 25, Mid = 50, High =
100 mg/kg/day

WHRET JAMA Day 7

Mutar ARG Day T

Pig-a Assay
C %RET (RNA+)

Whole Model Effedt Test Results (p values):
T=0.0943 S < 20007, TxS =0.0880

MNHEP Assay
F %Ki-67+

Whale Model Effect Test Results (p values):

T=0.00823, S = 045808, TxS = 0.57888
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Whole Mocdel Efled Test Resulls (p values) Yihole Mode! Effect Test Results (p values):
T=0.83584, 5=03002, TxS =0.5430 T=0.2076, S = 0.6006, TxS = 09819
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Summary . .

T™MZ
MEL
HU B[a]P AA
cisPt
VB
1,2-DMH DEN
) QUIN 2,6-DNT
@Qf A v A L g DMN
awk D 1234 8 9 10 15 16 17 21
oldrat T W Th& T W Th T W Th é | |
MN-RET Pig-a, MNHEPW Image from Dertinger ef al., Environ. Mol.

Mutagen., v60, 2019

Abbreviations

Aristolochic acids (AA), Benzo[a]pyrene (B[a]P), Cisplatin (cisPt), Cyclophosphamide (CP), Diethylnitrosamine (DEN),
1,2-Dimethylhydrazine-2HCl (1,2-DMH), Dimethylnitrosamine (DMN), 2,6-Dinitrotoluene (2,6-DNT), Hydroxyurea (HU),
Melphalan (MEL), Temozolomide (TMZ), Quinoline (QUIN), and Vinblastine (VB)
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2.5

2 6-DNT (Group A-1)

2 mmmm MINHEP%(14—day) *K
E== MNHEPY% (28—day) T

M phase%(14—day)

1.5 — M phase% (28—day)

MN HEP (%) or M phase (%)

Repeated Dose of 2,6-DNT (mg/kg/day)

Hamada et.al Mutation Research 780-781 (2015) 2-17
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