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Transgenic Rodent Gene Mutation Assays
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Reporter |Recovery and selection References
genes methods
— - S -
Muta™Mouse lacZ Lambda in vitro packaging  |Sesse"et®
Color selection and Vig and Douglas,
Positive selection
Big BlueR mouse lacl Lambda in vitro packaging | "eMeretal. 1990
and rat Color selection
LacZ plasmid mouse |lacZ Ligation and electroporation | Soerigteretal.
Positive selection
gpt delta mouse gpt, Lambda in vitro packaging | Nohmietal. 199
and rat red/gam |Positive selection
Lambda cll selection |cll Lambda in vitro packaging | 3555 **"
(Muta™Mouse and Big BlueR Positive selection
rodents)
SupF, rpsL, Leach et al.,1996

Other systems

0X174 phage

Gondo et al. g1996
Malling et al., 2001
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| TGRELER D RIH (1989 ~)

International Workshop on Genotoxicity Testing (IWGT):

In vivo transgenic mutation assays. Heddle et al.,Environ Mol Mutagen. 2000; 35: 253-259.

In vivo transgenic mutation assays. Thybaud et al.,Mutat Res. 2003; 540: 141-151.

Detailed review of transgenic rodent mutation assays. Lambert et al.,Mutat Res. 2005; 590: 1-280.

TGRIAB DI M L UHETORIILDIRE

OECD: Detailed Review Paper On Transgenic Rodent Mutation

20009.

Assays, Series On Testing And Assessment Number 103, OECD, Paris, July 23,

~2007F D TCREEZ M X T —2 DL E1—

OECD GUIDELINE 488:
Transgenic Rodent Somatic and Germ Cell Gene Mutation Assays (28 July 2011)

OECD GUIDELINE 488:
Transgenic Rodent Somatic and Germ Cell Gene Mutation Assays (26 July 2013)

OECD/OCDE 488
Adopted:
28 July 2011

OECD GUIDELINE FORTHE TESTING OF CHEMICALS

Transgenic Rodent Somatic and Germ Cell Gene Mutation Assays
TG488: MoV AU =i >EED RS LU ATEHIEE AL B FRERAERRAR

8. TGR gene mutation assays for which sufficient data are available to support their use in this TG
are: /acZ bacteriophage mouse (Muta™Mouse); /acZ plasmid mouse; gpf delta (gpt and Spi~ ) mouse and
rat; /ac/ mouse and rat (Big Blue®™), as performed under standard conditions. In addition, the ¢// positive
selection assay can be used for evaluating mutations in the Big Blue® and Muta™Mouse models.
Mutagenesis in the TGR models is normally assessed as mutant frequency; if required, however, molecular
analysis of the mutations can provide additional information (see Paragraph 24).

8. KTAMARFAVTOEBERMTE+2LET—20H 5D (&, Muta™Mouse.

lacZ plasmid< 2 X gpt delta(gptds & U Spi) TIRE KU T Vb, 7E5TUIZBIg BlueRYD X3
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Muta™Mouse TlEcllZL YL aVEERANSIENTES, ... 12
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OECD Detailed Review Paper (2009)D 47T —%(1)
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OECD®MDRP (2009) [Z42&Eh 1-2007 FEE TDTGRE
R EF M X T —2. BEU2008FELIEICEEFEE
NERIEABRETITI-TGREABR T —4%HIZ.
IEEMEEZENDHENAEETCRAERE R DHEBEERETL=,

k5 1% 7 b5 T4 L 5T4f 9 S sensitivity .
P24 Z 214 £5TE 9 S specificity.
£{KAND—E 3 concordance
FETELT=,

Total 260 records: Carcinogen 123, noncarcinogen 23, carcinogenicity unknown 65,
combined exposure 49

(XEEDEHTIE. RAADEBELSLUHEFERLTLEN,) 21

[FEANAEYE 1IN DI ELN AR TOTGCR databpl) |
10244

TGR positive | TGR negative

125 85 40

carcinogen 102 77 25

non-carcinogen 23 8 15
(%)
sensitivity 771102 = 75.5
specificity 15/23 = 65.2
concordance  (77+15)/125 = 73.2
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[FENAMEYE 1D DITGR datadpl) |

12344

(=10214 + TGRETHEBA R A AR TEL214)

TGR positive |TGR negative

146 99 47

carcinogen 123 91 32

non-carcinogen 23 8 15
(%)
sensitivity 91/123 = 74.0
specificity 15/23 = 65.2
concordance (91+15)/146 = 72.6

23

[EANAEYE INDITCGRT—E2DHLEENAZHIBHRETT

TGRIEME]: 25% &

(LWHWHIEEGEERNAYMELTIICHS)

Liver

LiverLL4t

carcinogen 3-Nitrobenzanthrone

Arsenite trioxide
Chrysene

2,3,7,8-tetrachlorodibenzo-p-dioxin Nickel subsulphide

Acetaminophen
Carbon tetrachloride

Dimethylarsinic acid
Saccharin, sodium

Chloroform D-limonene

C!oﬂbrate 17-B-Estradiol

Di(2-ethylhexyl)phthalate Methyl bromide

Flumequine 3-Amino-1-methyl-5Hpyrido(4,3-b)indole (Trp-P-2)
Heptachlor High-fat diet

Methyl clofenapate
Phenobarbital

Phorbol-12-myristate-13-acetate (TPA)

3-Chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone (MX)

Hydrazine sulphate

Trichloroethylene (with and without epichlorohydrin)
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[ENAEME 1M DITGR data®hl) |

12344

sensitivity
74.0%

concordance

TGR TGR
positive | negative
123 91 32
Ames positive 87 74 13
Ames negative 32 15 17
Ames nd 4 2 2
sensitivity 73.1%

76.4%

25

In carcinogen, “Ames positive” and “TGR negative”: 13

Chemical Carcinogenicity targets TGR Targets performed in TGR

. . Tg negative in bone marrow, liver,
Hydrazine sulphate liver, lung - lung
Phenobarbital liver - Tg negative in liver
3-Chloro-4-(dichloromethyl)-5-
hydroxy-2(5H)-furanone (MX) liver, lung = Tg negative in liver, lung

. Tg negative in glandular stomach,
Methyl bromide stomach E liver
3'Amm0'1 -methyl-5Hpyrido(4,3- . . Tg negative in caecum, colon, small
b)indole (Trp-P-2) small intestine = intestine
Sodium nitrite liver - Tg negative in liver, stomach
Malachite green liver - Tg negative in liver
X Tg negative in bone marrow, ovarian
1,2:3,4-Diepoxybutane nasal mucosa, lung, skin, Harderian gland na (-) granulosa
X stomach, subcutaneous tissue, vascular
1,2-Dichloroethane system, mammary gland, lung, uterus na (-) Tgnegative in liver, testes
ear/Zymbal’s gland, nervous system, oral Tg negative in bone marrow, brain,

L cavity, small intestine, mammary gland, nasal lung, splenic lymphocytes, testicular
Acrylonitrile cavity na (-) germ cells
Genistein uterus na (-) Tg negative in heart, mammary gland
KOjiC acid thyroid na (-) Tg negative in liver

X pituitary gland, testes, liver, mammary gland,
Metronidazole lung, haematopoietic system na (-) Tg negative in stomach

26
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In carcinogen, “Ames negative” and “TGR positive”: 15

Chemical

Carcinogenicity targets

TGR Targets performed in TGR

[4-chloro-6-(2,3-xylidino)-2-
pyrimidinylthio]acetic acid
(AKA Wyeth 14,643)

Benzene
Oxazepam

Procarbazine HCI (Natulan)
Uracil

Comfrey

Cyproterone acetate
Dicyclanil

Tamoxifen

Amosite asbestos

Crocidolite asbestos
Ferric nitrilotriacetate

Hexachlorobutadiene

Acrylamide
CC-1065

liver

lung, haematopoietic (bone marrow,

lymphocytes and T-cells) tissues
liver

lung, haematopoietic (bone marrow,

lymphocytes and T-cells) tissues
bladder

liver

liver

liver

liver

lung

lung

kidney

kidney

nervous system, peritoneal cavity,

thyroid, clitoral gland, mammary
gland, oral cavity

lung

+ Tg positive in liver

Tg positive in bone marrow, lung,
spleen, negative in liver

+ o+

Tg positive in liver

Tg positive in bone marrow, kidney,
lung, spleen, testes, negative in
brain, liver

Tg positive in bladder
Tg positive in liver
Tg positive in liver
Tg positive in liver
Tg positive in liver
Tg positive in lung

Tg positive in lung, omentum

+ 4+ + + + + + o+ o+

Tg positive in kidney
Tg positive in kidney, negative in
bone marrow, liver

+

Tg positive in bone marrow, negative
na (+) in liver, testicular germ cell

na (+) Tq positive in liver 27

Fe&H

‘TGREABREENAMED —EF(IT72.6%.
HEBEMEDBINAATADNKEN O (AR D —MRIEZTMST DD IEEELL,
EDNARKETGREMIBHRN R D15 S (Isensitivity NME T I HRTEEMEA DD
RAAVRHTOTCRIEMFZER IV HP HFELEEEANZXLETELID-HRHE

BTOEEM,
Carcinogenicity v.s. TGR
ITg positive [Tg negative
146 99 47
carcinogen 123 91 34
non-carcinogen 23 8 15

Ames v.s. TGR (in carcinogen)

ITg positive [Tg negative

123 91 32

Ames positive 87 76| 13
Ames negative 32 15 17
Ames n.d. 4 2 2

Sensitivity 74.0%
Specificity 65.2%
Concordance 72.6%

GRIE13MEZEMLI-ZE(E
specificity=77.8%.
concordance=74.8%)

Concordance 76.4%

28

2014/6/24

14



29

OECD GUIDELINE 488:
Transgenic Rodent Somatic and Germ Cell Gene Mutation Assays (26 July 2013)

2013FEMNDTG488HMET Tl EICETEHRAERRMDOREICET S
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2011

18. Healthy young adult animals (8-10 weeks old at start of treatment) are randomly
assigned to the control and treatment groups...

2013

18. Healthy young sexually mature adult animals (8-12 weeks old at start of treatment) are
randomly assigned to the control and treatment groups...
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2011

32. ...The time for the progression of developing germ cells from spermatogonial stem cells
to mature sperm reaching the vas deferens is ~41 days for the mouse and ~57 days for
the rat. Following a 28 day exposure with a subsequent 3 day sampling period,
accumulated sperm collected from the vas deferens will represent a population of cells
exposed during approximately the latter half of spermatogenesis, which includes the
meiotic and postmeiotic period, but not the spermatogonial or stem cell period. In order
to adequately sample cells in the vas deferens that were spermatogonial stem cells
during the exposure period, additional sampling times at around 8 weeks minimum (rats)
or 6 weeks minimum (mice) are required.

2013

32. ...The time for the progression of developing germ cells from spermatogonial stem cells
to mature sperm reaching the vas deferens/cauda epididymis is ~49 days for the mouse
and ~70 days for the rat. Following a 28-day exposure with a subsequent three day
sampling period, accumulated sperm collected from the vas deferens/cauda epididymis
will represent a population of cells exposed during approximately the latter half of
spermatogenesis, which includes the meiotic and postmeiotic period, but not the
spermatogonial or stem cell period. In order to adequately sample cells in the vas
deferens/cauda epididymis that were spermatogonial stem cells during the exposure
period, an additional sampling time at a minimum of 7 weeks (mice), or 10 weeks (rat),
after the end of treatment is required. 31

A TER AR RS R DR FICRYRE AR EARE ICEES 2ETOHM =22 ~498, Svb~708H

2011

33. Cells extruded from seminiferous tubules after 28 days of exposure comprise a mixed
population enriched for all stages of developing germ cells. Sampling these cells for
gene mutation detection does not provide as precise an assessment of the stages at
which germ cell mutations are induced as can be obtained from sampling spermatozoa
from the vas deferens (since there is a range of cell stages sampled, and there will be
some somatic cells contaminating the cell population). However, mutations induced in all
stages of male germ cell development can be detected after a 28 day exposure by
sampling spermatozoa from the vas deferens and developing germ cells from the
seminiferous tubules of the same animals at a single 3 day sampling time.

28EHMBRE N3 RIC. BEEN SR TFHlaE. FREHNLHFBEDEEMEERRTNIE. ETORT—ONERBMROERERETED

2013

33. Cells extruded from seminiferous tubules after a 28 + 3 day regimen comprise a mixed
population enriched for all stages of developing germ cells. Sampling these cells for
gene mutation detection does not provide as precise an assessment of the stages at
which germ cell mutations are induced as can be obtained from sampling spermatozoa
from the vas deferens/cauda epididymis (since there is a range of germ cell types
sampled from the tubules, and there will be some somatic cells contaminating this cell
population). However, sampling cells from seminiferous tubules in addition to
spermatozoa from the vas deferens/cauda epididymis following only a 28 + 3 day
regimen would provide some coverage of cells exposed across the majority of phases of
germ cell development, and may be useful for detecting some germ cell mutagens. 2o

28EMBFE5D3EEIC. MBEE, SBEFMERE, BHEENSEBERERNT 5L HRBREORHADRT—STRESN-MEE
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6th IWGT (Brazil, Oct 31 — Nov 2, 2013 ) IZH U\ T.
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