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Production of Chromosome Transgenic Mice and
Functional Assay, Using Chromosome Engineering
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- Cancer
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Germline transmission mouse
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ABAZEMRILECBEOH T TILSHMAENTEL (Piver, 1973) . AEA XL
EYMDOOIBE R TFIZAX (TBT) R bU T2V AX (TPT) BREMERERETSH
EMS, REASREAE L THEDNTESE (WHO, 1980) . TPT OFizgiIREY
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Wistar 7 v FOIEIR7-9 0 (FFRAH=4E4K0 H) 123.1,6.3,9.4 /=13 12.5 mg/kg.
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Abstract ~ An evaluation of non-clinical animal data from the point of view of a clinical pharmacologist.
Ejji UCHIDA (Second Department of Pharmacology, School of Medicine, Showa University, 1-5-8 Hatano-
dai, Shinagawa-ku, Tokyo 142-8555, Japan).

Folia Pharmacol. Jpn. (Nippon Yakurigaku Zasshi) 113, 47-53 (1999)

The development of a new chemical entity for human use is a stepwise process based on an assessment of
both animal and human data on efficacy and safety of the drug. Clinical pharmacologists always refer to
animal data through an Investigator’s Brochure (IB) when planning and performing a clinical trial(s).
The IB should provide the investigator(s) with useful information to select doses, dosing intervals, and
safety monitoring procedures and also to support the clinical management of subjects during the trial(s).
Non-clinical animal studies contained in the IB, however, lack a relationship to the pharmacological and
toxicological findings of the investigated product (s). Most of the non-clinical animal studies address the
methodology and the results obtained, but are lacking in a discussion of the relevance of the findings. The
1B shoud include not only a summary of the findings in each field of animal study but also relationships of
the findings through some indicator (s) such as blood and tissue concentrations of the parent drug and or
metabolites. I do hope Pharmaceutical Companies will provide much useful information about their prod-
uct(s) through the improvement of their system of research and development. )

Keywords: non-clinical data; clinical trials; Investigator’s Brochure; clinical pharmacology; safety
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ICH Common Technical Document (CTD) Guideline on Registration of New
Medical Products : Status of CTD Safety Section

Mutsufumi Kawai
Lilly Research Laboratories Japan

Harmonization of regulatory requirement was originally pioneered by the
European Community, in the 1980’s, as the EC (now the EU) moved towards
the development of a single market for pharmaceuticals. Specific plans for
action actually began to materialize the harmonization at the WHO
International Conference of Drug Regulatory Authorities (ICDRA) in Paris,
in 1989. The birth of ICH (International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceuticals for Human Use)
took place at a meeting in April 1990, hosted by the European Federation of
Pharmaceutical Industries Association in Brussels. Representatives of the
regulatory agencies and industry associations of Europe, Japan and USA
met, primarily, to plan an International Conference but the meeting also
discussed the wider implications and terms of reference of ICH. The
committee to ICH was set out in a Steering Committee Statement from the
meeting in Tokyo, October 1990. Then, the first ICH was held in the
following year, in 1991.

From an early stage, ICH process has focused its activities on eliminating
the duplication of experimentation during the development of new medicinal
products in the three regions (EU, Japan and USA). The ICH Expert
Working Group (EWGQG) first addressed the need for a Common Technical
Document (CTD) at the ICH Third Meeting held in Japan in 1995.
Following this, the Pharmaceutical Research Manufacturers of America
convened a group of experts from quality, safety and efficacy areas to meet as
an ICH-EWG in Virginia, USA ,in May 1996.

The CTD consists of three area; Quality (Chemistry), Safety (Non-clinical)



and Efficacy (Clinical) studies. In the non-clinical area, applicant submit
identical study reports for New Drug Application (NDA) in all three regions,
EU, Japan and U.S.A. Yet, they make different summary dossiers for the
three regions in current practice. This practice is necessary to meet different
regulatory requirements for each region in accordance with the following
regulations:

EU: The Rules Governing Medicinal Products in the European Union; Notice
to Applicants (1997);

Japan: The Guiding Principles for Preparing the ‘Document Summary
(Gaiyo)’ of Applications for Approval of New Drugs (1992);

USA: Guideline for the Format and Content of the Non-clinical
Pharmacology/Toxicology Section of Application (1987).

Since the three health authorities are all reviewing the same data, there is
no reason why the data should not be presented to each in the same way.
Having such background, the purpose in the Common Technical Document
EWG was to establish a regulation common to the three regions. In the
feasibility study, the EWG examined differences in format and content in the
three regions. These differences are apparent in the summary dossiers.
Although some similarities do exist in reproductive/teratogenic toxicology
and carcinogenicity studies, dissimilarities have been addressed by the EWG.
The EWG considered that it is feasible to define a global common summary
dossier assuming applicants will use the same study reports for NDA
documentation.

EWG has been discussing how to assemble the overall dossier of total CTD
including all sections of Quality, Safety and Efficacy. The CTD-Safety EWG
proposed an overall format for the dossier to illustrate how the safety data
would be integrated by taking six modules, Module I to VI.

“Module I” would contain documents specific to each region. This would
include, for example, application forms and the proposed label for use in the
region. The content and format of this module could be specified by the
regional regulatory authority. '

Module II: This module and the next three modules (Modules III, IV and V)
are intended to be identical for all regions. Module II will provide an
Executive Summary of the Quality, Non-clinical and Clinical information in
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the Dossier. This will be followed by a Written Summary and a Tabulated
Summary. The Written Summary and the Tabulated Summary are key
issues in the CTD. Written Summaries of the CTD-Safety consist of
pharmacology, pharmacokinetics and toxicology.

Tabulated Summaries for study results have been categorized in four levels
(Level Ato D):

Level A table is an overview table to list study items throughout
pharmacology, pharmacokinetics and toxicology.

Level B is a table for toxicology studies not requiring detailed individual
tabulated summaries such as in acute toxicity, non-pivotal repeat dose
studies or dose range-finding studies.

Level C deals with pivotal toxicology studies such as long term toxicity
studies, carcinogenicity and reproductive/teratogenic toxicity studies.

Level D table is applied to pharmacology and pharmacokinetic studies
tabulating cross-species and cross-studies data in a flexible manner.
Modules III, IV and V are technical study reports which would be presented
in a prescribed order. Module VI is a section addressing regional
requirements for additional information. For example, an environmental
assessment as specified by a regional regulatory authority can be located in
this module.

Within the Written Summaries, Tabulated Summaries and Study Reports,
the data are presented in the following sequence:
1 Pharmacology
1.1 Primary Pharmacodynamics
1.2 Secondary Pharmacodynamics
1.3 Safety Pharmacology
1.4 Pharmacodynamic Drug Interactions
2_ Pharmacokinetics
2.1 Analytical Methods
2.2 Absorption and Excretion Kinetics
2.3 Tissue Distribution
2.4 Metabolism
2.5 Pharmcokinetic Drug Interactions
2.6 Other Pharmacokinetic Studies



3 Toxicology
3.1 Single-Dose Toxicity

3.2 Repeat-Dose Toxicity

3.3 Genotoxicity

3.4 Carcingenicity

3.5 Reproductive/Teratogenic Toxicity
3.6 Other Toxicity Studies

It should be reminded that the CTD-Safety is not a guideline for study
design and does not specify what studies are required. The CTD provides a
format for summary dossiers of the studies carried out in compliance with
the various non-clinical guidelines. Technical guidelines and requirements
for non-clinical studies to support product registration have been defined in
the ICH-Safety Guidelines coded S1 to S7:
S1: Carcinogenicity Studies
S1A: Need for Carcinogenicity Studies
S1B: Testing for Carcinogenicity
S1C: Dose Selection for Carcinogenicity Studies
S2: Genotoxicity Studies
S2A: Specific Aspects of Regulatory Genotoxicity Tests
S2B: A Standard Battery for Genotoxicity Testing
S3: Toxicokinetics and Pharmacokinetics
S3A: Toxicokinetics: Assessment of Systemic Exposure
S3B: Repeated Dose Tissue Distribution Studies
S4: Toxicity Testing
(Single-dose and Repeat-dose Toxicity Studies)
S5: Reproductive Toxicity
S5A: Detection of Toxicity to Reproduction
S5B: Male Fertility Studies
S6: Safety Evaluation of Biotechnology-Derived Pharmaceuticals
S7: Safety Pharmacology Studies |
(Refer to “http://www.nihs.go.jp/dig/ich/ichindex.htm”)

EWG members are still continuously reviewing the CTD draft guidelines.

Therefore, the proposals detailed in this article may be subject to change



depending on EWG’s working progress. It is expected that CTD Guidelines
as a whole combining Quality, Safety and Efficacy sections will be finalized

by the end of this century.
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BIUST-85 BEROBRTIT 2T, TALATAIVIOEBEOHEK, L UBEF LERITL
Pz BEIC.ChDSy OIS R THD lco:0FA-SDT ¥ +(SDF v F)E L USIc:Wistar
Fw bk (Wistar 5 ) ORBIZONTESBLU 18 BB TREBZROKRI£1T o1, £ O1th.
2B OVTEHNICHEEENRE L -,

OFA HXU HHY S v + T, SEROBEATYT TITLEOBELBREL, BodTRKE
DERMERL=z. TO®H, B&T 11 AHBCIEIRFEDOICEBABEL, ML bice
BICIEO Y R LTz COBEEHWY Sy RISHEBLTOFA Sy MZ& YR CBH Sht=0FA
Sy rOEMERE. CACHITHEET, ¥ BEE L. BIERICOLTIE,
HAY 5o MEREWOKIEZRL, ATVAD OFA S b, BEUBED SO BK U Wistar T k
ICHATA4—10ETHotz. . WY Sy FORBREIME L & ICEMERIZR LT,
REECDOVTE ATWAT Y F2ECARMOS Y FRICHE T E, BLUMBICHESE
fLedITHO NGNSz, FEIZDOWNTIE, HWY S FZHELT OFA Sy K YXKE
WEIERLIZ FEATRIMORERXVTh LI R THLIHEED D HHL I Wistar
Sy MIHERTHED . EBEROMEEMHREICIY. FEH (5 11 &) DATIAS Y
FTEHERROEE. EENSERIZED cyst DK, REZOER., RIEROBKRE oyst
eat. BXURBIEMAS LN, ChODOERIZTSTHY 5y MIHEBELTOFA 5
Mok YB(BOH LN, EDH. MBEELITITASOERIIRFECHKEL. 38 BEHLL
BoZy FCREREEEEBIIEEOEGHETLAA LT,

EMOBREX (HE Rf2)
- EM L Wistar 5145 AR
Ed ; OFA F7b S M, MX
HAY 57} S KK

- FERTE ; OFA 9+ 10 Bk
45 ; OFA 574 18 M



LIG-1 /w770 bR ADKERE

O/NRRIREE, BrILEEE, G875, fAm*
(HUOBUEE O P ERFFEAT,  * 130 SRR BUSE T 22T )

(EE1 HBUHAS T LIG-1 13RI RSB - 4> TINEERS (M5D) 2Bz
BOWTHWEEINZOAM I DYy F U EAETOTY DR AL D%
BEF-T7EL TG T A B ERNENE 21-RLTB 0. FOfET
FEMITRIMEE T LR LTy L UTHRET 2 Z E DRI T TV 5
(Suzuki, Y. et al., J. Biol. Chem. 271:22522-22527, 1996) . LIG-1 iZF
OBBEEMTO—BE LT, LIG-1 /v o 7 MR ERLEEZ S, RE
RIFBT I A BT, 3EBED S BHICH) HROHBBEENRSNE, &
Bl MEEY A DR EHE 2R AR L 2O THET 5,
(MHEXLVHE] 5 ~11 OB LR () 3, M 34 . AFOXIER (#
3B, ME2H) BIOKRERBER (HE4H, M 4H) < 2% T—F )V IERKE:
FTHRIBIEL . B ERIR LU, 10% P HEEH R <Y SR TEBETL &
RZBKE, MBI TN I T4 /&L, AR MFEI YL - TFT
R %L TEMRLE,
[(FREIVEE] FERBREMAGKICLEL TAHLNRIBNELIE. Bz
BULOERO ABKETH - F-. BEEEIC BT 2 HEAES0RE T,
REOREE, KEMIBBAOFFEREA, AERBTOMPMEERR. EETO
UFRERE. SALARD LN, T, HLIBANERE T RT 3 HEN A
SN, BEHLICE > TREIIIZEA TH -0, HKLOBRBRELT. £
KOBBEICIEE O, BN THEE BCREET) OREMME ATFRERMEA
U TOHEEANEL TAEBAMMNEE 2 ERT 2 EHR XN, 78,
BEMBIUNTORBRUT Y 2 Z0OL I REEKRE IR S hkho -,
ERORICB T2 KERERIREEALEOBEICASbD EBbhiz, %
BB AN DU R ERIZ A (exocytosis) R AEBTOFPEROER, WhId 3
Minro SUMRR IR L < A 5N, E2, MBRM/NSEIC IR ERDS
LTWaH%, TabbBREDHHRIRERE (spongiform pustule of Kogaji) 13,
UMOBHUIC BT 2RO ENTRETE AR H 25 GRE. MES : £
EEALE. BUUREIR AR 19A KEBLOMNER T p.98-112, L)k,
W, 1991) .
(F&E®) LIG1 /v o7 Y by AEHHTBEIT 3 St AbE 2 B
RIETDENHSNE T,



Hfa T D

@

KBNS 112~ vy 2238 T S 7c F R e PR A St
gefuff~v v ¥

FHIG T, PRI, AN, HR S
NG PRI NNV RIS 3

[H]) 19914F11 ), ’)\‘I%Ui-J“fﬁﬁﬂﬂI“(“?iliéQ’é U747 7 A (Mus musculus
molossinus) \ZFHAT AUACRERETO T A4 2, 3@ L0 EOFWEE)
M U7, POk, WRMEAR A WIHRR T 5 2 2 XD RRERRROTE R
A, B, BZEI6HRIZEL T, KRR~ Y ATREOXRIES X UG
ERRE T M BRI RO O Lo L, B - AE LA OB
RO Dol KERVEIZT0%REDREE o, Hiasd
DE-ERFICIDZIMENTVAZ LT TIZHL L TWA ., RIFFETIE
COBRIER IR 5 B FREOGEA EOME LWL 2T HZ L2 BIE
L7z

(Hh} & Fik) ARBE~ ™ A & i35 RBALB/cA, C57BL/6N, 3 X UDDRARH
VAL DR LUKEMR L L, FHESERTH 2 HEIIO2VWTI A 707
TA SR —h =&l CEBEET R T 72, LB % F50 < ADDNA T HIN
e DT =FV2hT 4 7 AR I DAL T4 — 2B, EEICHES T
PCRIEZATV, PCREW ZERIKBTAFIZL Vv —F —DFEETRZRIE L,
GEY— - LHRVE L OEE T AL,

RRY TV — BT DR, ARSI ISRk ko
N = EOMBNRED DTz, & SIS L F RS B 10, Feil
B EDISBOYA 7 0% 754 b= =2 HOTY Y ¥ 7 2 f{To iR,
AR T BZBYEAR7 5 33 5cMDD6MIt3 & 35cuDDEMit6 (b L { 1dD6Mits),

AT A ZE DO Al o 7



7 v MEREHEMN O
OJtm—t&, BT, HIEK
R R FR BT R E R TERH B B S BR H 30)

[(M&E] v MERERENT, BEREMT—I—0ORRICL D ESEIrKEIN TS
7. ZMS%, Whitehead Institute for Biomedical Research/MIT Center for Genome Research
(WIBRMIT) ) — 7 OE##K. 5000 L Eo anonymous microsatellite markers %
CLIBBEEEEMN TS 248, vy 7SN TWBBETORIIA 0, £/, The
Wellcome Trust Centre for Human Genetics (Wellcome Trust Centre) OEESEMIAIT. ¥ %<
@ Gene-based microsatellite markers %4 A, Ty %5 7%, WIBR/MIT map * g A &, I
BENTVWBEI—H—OEIIL < 5. —F., bhbh oK (Kyo map) {3, IX
HEINTVEI—N—OREBRLDRNbOO, @A R HET T X
N TS (Ando et al. Mamm. Genome 9, 287-293.1998) , L/ U7adis. BIEETO &
C5, fil& ORIFET N — T BN TAR TN T DA ES R OB 376D
TRIZEINTWARN, 22T, 40, HEOX A/ 0YFI1 k3 —h— %5717 Kyo
map bITX Y ETSTB &2k y, WIBRMIT map, Wellcome Trust Centre map, Kyo
map ZHE LD THRET 3,

[MBHET5H] WIBRMIT 7)) — 7 H3Bi%E L 7z D#Rat# s ) — XDV —H—D 55, 5
—4% RX— A http://waldo.wi.mit.edu/rat/public/ » & BREKRIZHETEE D IZT—H —
EER L. Zh60T 51 —%FNT, Kyo map fERIH OB/ EZ L
TUlee RAT, ZOFERXIYES T ULEY—N— 24D BRHREERST >
H—R—A—ZHAT, 3 DOMT U EEBRERS U TR L. EEMRITIIT.
MAPMAKER/EXP ver 3.0b % i\ 7=,

REREERE] ZOREUEEREEMRZRANS ZEICk> T, BEABGELE T
—A—BLMEROBFRAANEG T o, Thbb, ERERBETOTYEY
713 WIBRMIT map (UK SN TV B Y —H— & AN TITN, ZOIREICIET 55
{7 % Wellcome Trust Centre map & Kyo map 2F[f U TIERT B EMTEBESIT
1807, EHIT. RUARE M) A LOMRBERERET 2 2L bARETH 2.,
F7e. Kyomap ZH LT, D2 /) — T S8MEIN TS EPEHRIZON TS,
REAEN RIS 25 S REEZHONET DI ENTEE,



ZALEWMAY A B h A DFEBR

OESEM. # BEBFE*, KKEX >, SE_A*
(REPFIEK - ERPYB. BWEDFREB. Z{CH*)

(B8] FE. FARRICBOVTHREY A bAA UHEELRBZERLZLTHD
CENBEMEROTESR, — A, BAALOBOEEBEICEOTERENRET
THMELNSYA MOA YOEENRO SNB T EMNBELSMITEY. bhbhb i
E0OY A M4 mRNADKREFEEART-PCRIEZANT., EEBED &HESIC
BNTHELZDYA bH4 2 mRNA DB ENB T EEREL TS, LML, s
DETBIZICHTBMA YA bAA OBRICDVTORWERE V. AFRIE. M
BOETBEICHBITIIMAY A FA4A ORBOZE{LEMRNA LNV BLUVER LV
NIVTHEIRTDZEZBMEL,

(M ARl B8 (8B LU (20 HAKLUL) OBALB/cRTUAND
SRR, MHBLVEEBHL., BEYS A MRNADRBE LUV, 5 —-Tx
OVBEEEFORRERT-PCRIATHERII LA, £/ BREAELLEEZH
WT. IL-6 BLWIFN- 7 ICDWTIIRAEEHFNICEA LNV TORBRERF L.

ER] EM< U ARMAICE TR, IL-18, IL-5, IL-7, TNF-o, IFN-a, IFN-,
IFN-a/BR, IFN-1R, IRF-1, IRF-2 mRNA QR BEMRESNADICH L. 2T
JABATIE, ERYA bAA VICMAFHICIL-3,1L-6, [L-12, IFN-y mRNA O
RAERO. —H. HBELTHWEEICEIT S YA FAA > mRNA DRRICI.
EMIOREBUTORDOBICERAERROO NN Iz, EHIC. E/ VA
FIVAGERANEREREERICLY, BUIVIARATRRALTISIL-6 BLT
IFN- v OELEHBIIMENRMETH S Z ENREINT,

[(ER] S#%&. MBICHEOCRRLTZINOOY A b4 OEAMaZBAEIC
THLEDBIC, TORBNZASHICTIVENHDELEAOND,



BEBYOE 2 —AA L UBERT I/ RTFF/-+
IAREFRD. P RD, & 18550, KARER? (O BHEA - HEE.? [ s )

MREICFET D Ea—a< A Y VESHT 3 /) RTF 5~ (PSA) 1. KlajEL.
IHMEST R b= R EHIRAN O LRI BRE ORI hb B XN TV B, JOREE
WKET AMRED I bhvbtlt, 5y FOFBMEENICEET 2757 3 IR
TF 55— (AAP-S) AHEELL | KiSuBE I3 7 DEALF BT /S &S PSA L[ —BET
HHI LERPEZTHRE Ulc. AR C OREMEO —REEEHOMITII b &
SHBREEHOMIT B LA BRI AT - 720
HHE XU HE

D Z vy bBLUE MO STHRFAIE—EO A S L7 0 N5 T 4 — %470 AAP-
SAEXER U7, 2) MEMRONKROT I ) BiSb LOHERELE T O LY T VMR
L. BoNIic7 574 b7 ) BEFIZBRE LI, 3) 15 v b AAPSE L UHLE b
AAP-S ffifid. TN ZIEEBHELARE E U TERICHE L, B o MmiE 4 Edicat
WS T T 47 KBTI ik o T, 4) BEBREOKRNT. ZRABYEL &
CEIEMRIGI SRR, b= ) VEE®R/ ST 7 4 VYR ER (4mm) AFEELL.
AMVTRTED Y - EFF UHIC & BB RAICTIT > 72,

HBRBIUZER

IHEEBERONREO7 I ) BES B LT oLy 7T vBIc LB o587 3/
MRS, BECHREINTWAE T ZAB LUE FPSA (LI cDNA) EHE L.
Z v M AAP-S[ZFNFN 93.9%., 91.2%. b b AAP-S|3ZhZFN91.3%. 932% Tdh
D IEBICRVHERENED Shic, ZOERIZ. ABEDT I ) BERFINE(LOBR
THEICLSRINTWB I EABER LT B EEZZ oN B ke Ba—av LYY
I BREEZHIE. 5y bB LU E PAAPS LB 2 — <A ¥ 0 ImMBTiZ
XHROIEHED 80%., 1.0mM Tid35%., 10mM TiZE% TH b, 100mM Ll L TII5EAIC
FEEIIH SN BEZESIERICEVHRTH > 72 TNOSDERENS. 5y b LU
E b AAP-S I PSA LH—BERTH D EEZ ohic,

2] 79 PBLIUE FDAAPSHIEIL. ¥R, Ty by NLRY—, ENWVEY b, ER
BLUE FOHMIICHEZE U, i, [EX REE. BE. REL O LED
MiaE. FTR. TR, BR. TERA SO, OHia., st Eomiag
KRR 6T, THODRED S PSA IMILEMEIES OMRE IR AHFTHZ &
DRBI NI,

£ &

FHHEMRDOT I ) BES & AAP-S HUR OMMBBEEABRE Lico NKEO7 3 / BELS
BT 0LV T U X DB oIS T 3 ) BRI O RREFIL PSA LH—B%
RTHBHI & BIU AAP-SHIF I 4 OBMA B OMIE IEEL TNAZ &, &
SICABHEDT I ) BRIIDEOBRRETLI B LNTHD I EBNPSMIE -7,






<HE61EFRE CERI1IE3IA5H) >
7w [XREY  EREIEEES o OF R
1. vaveryp. 1Y Ty FRTYREHWHE
PNIEE (BEBEAFERRIMBEMERHER)
2. B¥ - AU¥AHICET 3EBRATME L TOH AMEO A TERE
M FHE KBRS AR






VaYEFY b ATy RRTY 2 EHWEHFE
PEAS
BB KEE MR B YRR

#2538 32 3 (Recombinant Inbred Strain, RI strain) & I  Jackson #HZEFT D
Bailey(DIZ & o TEHBEI W, BUCEBIN-RARELSHETH Y. 20055
REO F2HAEMREAE LCREkAERZ 2 0RU &V ETZ LIck b EHEh 3
ﬁ&%@tv%%ﬁio:@tvh%%ﬁ?%%ﬁﬁ%ﬁ\ﬁﬁﬁ@ﬁﬁﬁ%@ﬁﬁ
THIEENBA NEE TR, 2ORGERITEROREKRE YT AL 2
B o5ND LA L T RT OB FBIS T EEAKIC R > T WV B,

RI strains iZEEFMIHE. L VDI LRFECORIFICERTHD. YR TR
TREOMABEDEIMERINTE Y, EROZRICHAZINT 3, RPETY
YYRCRER QLD ATRE SMI %D 2 6 %R L D725 SMXARI RA.
7Y PTREESB)ICL D F344 R Y LE/Stm b5 2 3EXFRL 7% LEXF RI
RBEENZNEI IOz, RI strains OFAERBICEEYA 209554 M EEY
—A-FRATEZILSCRD, ZOBIITY R, Sy NCETICELEILDS,
BICRE oL ARRMOETCERY EN T 4 v ¥ REALIZ DWW TH RI RO BETF R
ZHMICHE L. %O R#MAI 248 (Strain Distribution Pattern table, SDP %) %/
BTBILNTED, COEDPSRPAKROMBIMIBEAREPICAMB LM TE,
ROKDOBELTAY M ELL50EP S O RARBICHITTII LN TE S,
R LIZfEBRE N/ SMXA RIRD SDP £0D I —4CH T REKOEI 2T, RI
strains DHFHAMIX SDP ROFAHICL B LT ANKREN., ZOROBEN-HIEITZE—
. MRRAMECENE R ABEFOC YL VICHBICEATE 25 TCH B, 2L
AIXHHRME AT (A) & SMIJT (S) C. 39V DERKRBBHENRE>T
WBLRET B, TRTORIRIKDVTZDY VNI ORBERF< AT, S Wi
AW ZOERSMHL SDPEOAHEHB L TR D JVW—BNESh 3 EkE S
AP ERUHBE, ZIBZ0I U 00RBEZBDIEBET (BEEEFLE
B5RW) Oy TRELEZTIV. FLICRT LIS, COHAEEAVT. RY
XY XDMERS 275D Spel-s BB TREKRD LY POXAPEHICT Y T TEI.
BRTERRLIRBAYE Y OBEEFEICOVTR., MAMIERREZEY beRoTW



RMBHHACAETNE. BOHERTEZFOTYE VI HHRICRSDITH
%, F2 ZHBEOR URMRIC B TR R AR OEEE 28§ 5 FRIC <,
30-504REDI ALV TTE RI strains IXIRMBFEREVWA LD, RI
strains R LTV 2 RMOKZ I TR, SDP XEBRT 2RENY—H—0DF
EARNIL. BEORWS Yy EY VY BaEEcR2 5, AUFERIELAED 2HR0
REMEZRDIBLFEEI Y TTHIEREICHFATE S,
B_OANRAIERTEGHREORITCRATELILTHD. RYBVVIVE
REESORIN (H2VWIKEFM) OBEIRZADZILEHNE LT, B2ME
D Al R EEHMED SMIJ ROH» S T& = SMXA RIREFEA L. VL5 FH
eSS OREZMILZ ORR T 4 DOBRIMERE TEIAS N TV EHEREETSH S
(£2): ThooBMiOREEk Oy 7HBIRTTIHREINTWEDT, ZO
5 SMXA RO SDP #ZFA LT, SMXARERO7 LIV EHET 5 LIXEE
BEHEHIT LR LIARICTCES, £20E¥HE SMXA O 2 ORI ROV L
S UBRMESEHRE NS 4 DOBRIMBAOBETFETH S, JDXRT SMXAZ4
RIZBA D 4 DORZMBAIHET AN BROBSZMT LV ERFDICH b 5 3l
FESEFELEBIIBDTORD 012, DT LIXZ D SMXA24 RiZTh b 4 DOBREE
EFEEOHRELMA 2R N LIEFERET 2> W 2R E TR T 2. (A
X SMXA24) F1 iZRESFARBILITIF SMXA24 LRV )V TCH ol FEZ T ZODF1
2 A ARULRERLEHRICO LY U CHS 23R L. TOEEKED LIC QTL
(Quantitative Trait Loci) ¥iZ & 2 & M ET o =EER, 511, B 12 REKEC
EMIEGIMERIRF Parl,Pard3 2~ v 73 288K @) BEPard 02> Y=y
DERMBIERL. ZOBBEERITL Q0B TATHD, vURLEMERZBELD
RRIDVPBRORAT v 73 BEMZ GLETH S WENSEH H . HBEEFNRT
7O0—FiXt PCIIBBITRETERVWEROBRZY - M OB G FIZOVWT—D
OFWrbEEZS, COLSIC. BREESCZETECZERFHNTH SHEICIK
B R TR OB TR E —D RI strains DERFR 2 HE LT, BAORE TR
DTEZDOREESFHETEZ0E2EX. FEVLHIFECIIMOBRGETHEICHBLT
WBABRMEZ L ThIFIE &V,

SMXA  RI strains ORFZRTH 5 A/J & SMIJ OMICZ £ 3 IZBITT B L5 2%ELOD
FHOBNDBHSN, RBRICEGEHNBHPEFINTNI0OEIDI>BTHDLITHIT



b MBAELREANERATE. 9. BROMCEBILEOERS B 52 &
PEE LN, BROBER CSRTEERRE L 30TH. TEROMETEAN®m
Y&, RI strains O RMRITIHBEMLZERSERI NG L hd 3, - LLEER
IZOWTE - A0S R ROBBOEEFIHAEDE > TREKRETRE ST
WBEBDT, TO&S REMLESE BRI EIE ¢+ b A RI strains OFFIMT
B %o 4 SMXA FFL 2B LT RI strain A EOBHESMOBERIITED .
FIRENDREMNOLERB L RAE D S OBEERO SDP BAOBTE & O
KT8 DERDIRINTNB L3 TH B,

B X

1) Bailey DW. Recombinant inbred strains as an aid to finding identity, linkage
and functions of histocompatibility and other genes. Transplantation 11; 325-
327,1971

2) Nishimura M, Hirayama N, Serikawa T et al. Mamm Genome 6: 850-857,1995

3) Shisa H, Lu L-M, Katoh H et al. The LEXF: a new set of rat recombinant inbred
strains between LE/Stm and F344. Mamm Genome 8: 324-327, 1997

4) Abujang P, Nishimura M, Kamoto T et al. Genetic resistance to urethan-induced
pulmonary adenomas in SMXA recombinant inbred mouse strains. Cancer Res.

57:2904-2908, 1997



£ 1 SMXA Ri strain 0 strain distribution pattem (7 BHRE&)

. SMXA strain
REFE oM 1 3 4 5 6 7 B 9 10 1 12 14 15 16 17 18 19 21 2 28 24 25 2% U 3 X BETFR
7 Rtk
Spet-s 10 AS A A S S S S S S AASS S S S S ASAAAAS A S=sAst
Tpel 12 AS A A S S S S S S A AS S S S S S ASAAAAS A SSsAT
O7Mit79 16 AS A A A S S S S S AASS S S S S ASAS A AS.ANS
D7Ndgst 37 A AS S A AGSASAASS S S AS S ASAS S ASSSK
¢ 4 $ S S S S A S A S ASSASSASSASAS S AS S 5=CA=c
Mod2 62 S A S 5 S A S A S A S S S A S AS S AAASS AS S S=aA
D7Mit17 %5 S A S S S A S A S A S S A A S A AS AAAS S AS S SA
Hob 50 S A S S S A S S S ASSAASAASAAASS AS S S=siAd
D7Mit7 53 S A A S S A A S S A S S AS S AS S AAASS AS SAS
D7Mit10 66 S A A S S A S S S A ASSS S S ASASAS S S S S S
D7Mit12 66 S A A S S A S S S AASSS S S ASASAS S S S SAS
Fot3 3 SA S S U A S A A A A S A AS S ASASALUS S S S S
D/Nos4 703 S A S S S A S A A A A S A A S S A S A S A A S S 8 S 5<A
A : A/J-derived allele, S : SM/J-derived allele, U : undetermined
BEFHORFRIEIA QYT 51 FBUOPCREWDY 1 XOXMERT.
(Nishimura M et al : Mammal Genome 6, 850, 19957 & ¥))
+2 SMXA RI strain OSBRI - KIRMEG ETORGCTFR
BRI (R tE) ARG (e %)
*it B2 B Pas1(6) Pas2(17) Pas3(9) Pas4(19) Par1(11) Par2(18) Par3(12)
A 37.07+£7.29 A A A

SMXA26  52.13*7.88
SMXA9 36.42 1 8.61
SMXA28  27.64%7861
SMXA12  2317%575
SMXA30  20.31+588
SMXA8 18.82+9.36
SMXA21  16.00 +4.24
SMXA15  1433%6.72
SMXA11  1258+7.28
SMXA16  11.79+6.34
SMXA7 10.25 +3.82
SMXA1 9.30+3.40
SMXA18 8.06 £2.86
SMXA27 7.45+2.98
SMXA4 7.45+298
SMXAS5 6.73+3.44
SMXA19 557+1.27
SMXA17 5.18+2.44
SMXA14 488 %266

POOOOBOOCDP>PO0P>»PPOP>>P>P

SMXA3 4.37£3.39
SMXA24 4.08 +2.81
SM 0.43£0.51 S

> P P>WUNDOP>POO0O0NDPCPP0O>ON>PON0NDP

w

WP PEPPPCOOPONOOIPCPNPIPCrPNr>PC

WP UNVOOD®P>NDPNHNPPEPPIPEPN>P0N>P P>

VOV COOPOODCPPVC»PPCOCPCPP>P

WP ONOCOOOIPOHOCCOPPIPPOCOD» PP

NDWPP>PONOOOODPPCPIPNZ>P»>PPOPIPPO0N

A : A/J-derived allele, S : SM/J-derived alléle, U : undetermined
(Abujang P et ai : Cancer Res 57, 2904, 1997 &£ +))

|3 SMXA Rl strain DFF SMJ & AJ DEORE

[027'- 100
mR R
23 SM<A
RER, CHx SM > A
E3:TuI=Tinkss-¢ SM<A
AT RTU Y R SM<A
V) /YR PHA Rt SM<A
St T HRES K SM> A
MTHBRECIRREE SM>A
BOKEEBICH T 5 MATEONR SM <A
BHIRZ VA b1 RN SM>A
BREHEEC RERRERE SM<A
H-2 RIFE R PRI AR S SM<A
BALB/c 3 TO— 7 IgA I T S MELEE SM<A
NK #f3:E1 SM>A
RIS X/ — ozt SM A
T/ 7 14 RRRE SM<A
M RER SM <A
D NERER SM <A
fed 3003 7] SM> A




EZ - AMESHICHI2RBATME L TOYIINEDATER

RERZABBHEE M Fik

1. B

EBRABNE L TOHNEIEL, HAKO ETHIA F—THBM2 b MIELENS &
TREERMEE SO EHMTSS. LALANSE, AATH. TORERERNBHO
SHAMOMIAEL GENTHD, ENTERICEN NS HLEO KBS E, AED
5 DAL T &> TV BDOARTRTE 5.

TUR Ty b vHE A B EOTERERBMIIO VTR, TTLE S ORME
EHRATEHMORKEWT L, EEELTHRD Lo TVBOR, FIBTRRETER
MoOEDTHS 5B, TORKORRE, FIEOATEMICI. LOBY &I
SRVIZESEOREVIE - HHEETHE0, EELTORENENENT SicH
BOTHBLNEEDND, LAL, BELBNT, RESARKEERFORER ED
BUHEOFWITE T, SLMOBANEIEL, RAEOHIVEE D BER - BRAE
LBBENEE DS FENH S, BETEERbOEHEATEET 32 & QEERILH
O LTSS, |

CITR. ETHNHOENEOERY, BATHVNSNTELT AX P, H=s 1
Yo ZER PN, T—FLy NERDOWTHEEL., BREBWTHZ 7 TFABED S
ERENBCES ERNEBICD VT O AR TALN, TO%, W OHOEBOA
TEROFECONT, ZNENOER - EHE B0 THRT 2 EEbIc, MEEAFH
UEATRBIZONWTHRBA L0,

2. YIVEBOEMFHME

FNEE, BWR - BRBMP (GEDHTER) - WL - TEECET3BMETS
%, PEFECE > THEERZMN, £113. Napier & Napier(1985) OEELBICLESE
EHOZEO1H (F1, 1982) THy, BEL170~20 0EBEIIEINTNS,
L3, 3EAAFEHO—BTHY, £LITRTAEAD. »DOTRERANGENSZE H
I A5 —F5 R, FIRVIO-RB (FINRVP-BRUVETI=—FINRTP—)



JUSBOIBEGDA T LI —F L RESTENTVT, EFEVIHHOFESLT
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