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Environment of our mice in the German Mouse Clinic
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Lifetime Study

o Animalmodelfor a better understandingof low doseradiationeffects
0 Doseresponserelationship

0 Biologicaimechanisms

0 Lifelongexaminationof the ocularlens aradiation-sensitivetissue

0 Genderdifferences

0 Consideratiorof geneticsusceptibility
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rcoOl5mutant mice

identified in an ENWnutagenesis screen  EIETSEREICET T

-
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- Background: C3HeB¢JPde6ly1!

- Recessive Phenotype: reduced coat,
small eyes, lamellar cataract,
homozygous females are sterile

3 Cataract only in homozygous mutants
- Linkageo chromosome/ (generichregion)
- ExomeSequencing:-BC transition irkrcc2

- Confirmationof Erc@ mutation
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Ercc2

ErccZexcision repair crossomplementing rodent repair deficiency, complementation group 2
other namesXPDRAD3
23 exons, mMRNA: 3,578 bp; protein: 760 a

Mutation: exon23, 2209-%C, Ser737Pro

12.69 Kb & Forward strand me— )
Functions Associatedliseases
- DNA/RNA helicase activity - XerodermaPigmentosum
- Interaction with TFIIH dual role - Trichothiodystrophy

in transcription and DNA repair (NER) - Cockayné&yndrome

Lehmann AR (2001) Genes Dev. 1235
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Eye examinations

Scheimpflug Imaging Optical Coherence Tomography (C
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Eye phenotype in homozygous rcoO15mice

Isolated
lenses
Ocular lens:
nuclear and cortical cataract
Scheimpflug
Imaging
rco015hom, 2 months
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Lifetime Study — breeding scheme

- —

B6C3F1 B6RCF1
wild-type mice rcoO15heterozygousnutants

| |

I |
C57BL/6J x C3HeB/Fel C57BL/6J xco015(C3HeB/Fel)

Pde6be —no retinal degeneration Pde6het—no retinal degeneration

Ercc2et—no obviousco015phenotype
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Eye examinations in sham irradiated mice, 4 months p.i.

B6C3F1 B6RCF1
wild-type mice rco015heterozygousnutants
Scheim- 20 40 60 8d 20 40 60 80
pflug
OoCT
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Lifetime Study — irradiation groups

- wholebodyirradiation (Cd°) at the ageof 10 weeks
- Doserate: 0.063Gy/min
- wild-type and heterozygousnutant hybrids

-  maleandfemalemice

4 groupsof mice || B6C3F1wvt)
| B6C3F1vit)
I B6RCF1 (hehut)
| B6RCF1 (hehut)

dose groups: 0.5 Gy
0.125 Gy
0.063 Gy
0 Gy(sham irradiation)
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Lifetime Study

“
% O 820 AT WD DD D N D aD “y,& R RN R I ISR SN AN I K A
Start: 15 Apil 2013 A A R A e o A e T P R
e R RS R T T S T R O N A S T SV o0 P ) CPRY o SR SV o o Mg
R R R Y g S S R SRS iy
months 12 3 456 7 8 9101112131415 16 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
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1 |24mos:28 (7 mice per group)
Ef0.5 Gy76 (4x19) mice24 months I I |+4

|24mos:76 (19 mice per group)

Elcontrols (0 Gy24 (4x6) mice24 monthd I
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|
|24mos:24 (6 mice per group)

Ef0.125 Gvy76 (4x19) mice24 months | I

T+4

|24mos:76 (19 mice per group)

Elcontrols (0 Gy24 (ax6) mice24 monthd

4

""E[0.063 Gv76 (ax19) mice?4 months |
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E[controls (double) (0 Gy)32 (4x@x2)) mice
4h:8 mice (2 per group)

|24h:8 mice (2 per group)

2 12mos:8 mice (2/grp)

) 18mos:8 mice (2/grp)

E[0.5 Gy64 (4x@x4)) mice
[4h: 16 mice (4 per group)
|24h:16 mice (4 per group)

12mos:16 mice (4/arp)
|18mos:16 mice (4/arp)

|24mos:76 (19 mice per qrou-|J

E[controls (0 Gy)16 (4x@x1)) mice

4h:4 mice (1 per group)
|24h:4 mice (1 per group)

5 12mos:4 mice (1/grp)

18mos:4 mice (1/grp)

E[0.125 Gy64 (4x@Ax4)) mice

[4h:16 mice (4 per group)
|24h:16 mice (4 per group)

12mos:16 mice (4/grp)

|18mos:16 mice (4/grp)

E[controls (0 Gy}16 (4x@x1)) mice

4h:4 mice (1 per grouy
|24h:4 mice (1 per group)

6

12mos:4 mice (1/grp)
[18mos:4 mice (1/grp)

E[0.063 Gv64 (4x@x4)) mict

[4h: 16 mice (4 per group)
|24h:16 mice (4 per group)

12mos:16 mice (4/arp)
[18mos:16 mice (4/arp)

]
|24mos:24 (6 mice per group

-

Longtermeffects(304 mice)
Scheimpflug- monthly
OCT-every4 month
Behaviourtests—4, 12and18
monthsp.i.

Bloodsampling- every2 months
Organsampling24 monthsp.i.

o o Do Do Ix

Organsampling (256 mice)
A 4,24 h, 172nd18 monthsp.i.
[ A Systemieffects
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Organ sampling

Organs Total no. of samples

Blood / Plasma 664

Eye(Lens, Retina) 120eyes 40lenses
Brain 320

Heart 320

Intestine 320

(Colonprox/mit/ dist, JejunumPuodenum)

Lung 320

Liver 320

Spleen 320

Kidney 320

Thyroid 320

Oesophagus 320

Bonemarrow (Femu) 160

Pankreas 320

Tailtip 576
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Eye examinations in 0.5 Gy irradiated mice, 4 months p.i.

B6C3F1 BORCF1
wi het mut
Scheim- 20 40 60 80 20 40 60 80
pflug
ocT
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Lens density

10,0

9,0

8,0

7,0

6,0

- % SD 0.22.0.35

SEM 0.049-0.078

lens density [%]

4,0

3,0

2,0

1,0

0 1 2 3 4 monthsp.i.

—--B6C3F1wl sham -e-B6C3F1wt sham —e-B6RCF1mut sham -e-B6RCF1mut sham
--B6C3F1wl 0.5 Gy -e-B6C3Flwt 0.5 Gy —e-B6RCF1mut 0.5 Gy -e-B6RCF1mut 0.5 Gy
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People involved

in the Lifetime Study
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Bundesamt fir Strahlenschutz
Federal Office for Radiation Protection

Department of Radiation
Protection and Health (SG1.1)

Ulrike Kulka

Ute RoRler

Maria Gomolka
Sabine Hornhardt
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Horst Zitzelsberger JochernGraw
Kristian Unger Claudia Dalke
SabineHolter
Matthias Greiter Lillian Garrett
Florian Wagner
Christoph Hoeschen Michael Atkinson
Soile Tapio
Frauke Neff Michael Rosemann
Michaela Aubele Omid Azimzadeh
Stefan Kempf
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