2016/10/7

| RRBYRIERAREE / " ok K i " X
el e 4 (Laboratory animal)’ s 2_s
October 07, 2016

\

2 Any non-human member of the animal kingdom
is kept in captivity for experimental or
observational purposes.

3 S A B
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& “Laboratory animals” are generally defined as
any vertebrate animals (i.e., traditional
laboratory animals, agriculture animals, wildlife,
and aquatic species) produced for and used in
research, testing, or teaching. (The Guide, 2011)
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/ Taxonomic Classification of Laboratory Animals *

A
(=i

Order Suborder Family Genus Species

Mus M_musculus house mouse)
_ﬁ %f"v 4;' H’JIQ\ i:;F- - Muridae [
F‘ o = S Ratins R morvegicusi Norwgran rat)
. 2 4]
% l‘g @ #_i—.r:}‘ Myomorpha
Mesocricetus M. aurarusiSyrian hamster)

Critcetidal
Rodentia L.lfvrrmes M. inguitcularis geebil)
Histricomorpha  Caviidae  Cavia C. paveellus guinea pigh
R0 L Y e R Sl Isoldtor —#¥:
o Germfree (GF) EEE
B RWIF G ER ﬂ(iip- s Germik & #05 jcd 4+
& Isolator

© Gnotobiotes (GN ~ DF) : fr;;-](* TR)E
@ ##.Mg;g%.a*g_ e bzl R F @K B

4 ]}‘]rﬂ
% Isolator
© Specific pathogen free (SPF) : & 4% i},isiﬁrfmﬁv
@ B4tz R AL 4 KAE S R GA B

A 4*&:@ P O R #ééhq‘%km&4 #
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v i& 2 % 3# (Random bred stock;

R T
Outbreed stock)

@ P A

O i35 % (Inbreed strain)
& 322,k ¥ (Hybrid Strain)
O FRIL kb

@ % % % (Mutant strain)

¢ (Closed Colony)

@ 7 711 f2.5 % (Genetic engineered strain)

TR friT A T2 Ap M

Inbreeding coefficient %
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5 pairs
ﬂ —*— Brother X Sister

120 pairs

O JiIr AR 0 EROEEF 4 TR 26
(% % 1T M T gl 4o )

O aEFEEN B B A TR 2 (genetically
heterogeneous)

O BEFEHTATH I AT

Generations
oy Plice essee
4 ig 2 *% ¥ (Random bred / Outbreed stock}«a:.. ) ,"_’ % % *%%# (Random bred / Outbreed stock)?;,f‘w S

& B 4 3 (Closed colony)

[CR SRR SR
KRN ot 2 5 P4
LR o

@ AT H(F) L 2 %
G B 3 FEARE 2. A Hod Jp 2560
© AF=1/(8N,) +1 (8N, N
¥ 4 B

GRS R RFALEEE L

FIEMR ATIE AR S

o RS e e N v

SN
-/a- i% % %% (Random bred / Outbreed stockﬁg‘;‘«' ¥ International Genetic Standard (IGS) g‘;«

o pefad R
@ #1452 pe % %(Random mating system)
& A 2 ek 2u(Circular pairing system)
@ RAFAE 4 su(Circular system)

Production
Colony

Production
Calony

Rederivation
Brees stoc
Bocn Mrrstor

Reference
Colony

[Feseaion]

Production
Colony

Breed Siock Foeward Migration
Cri:CO (SD)IGS BR Rat Forward and Backward Migraticn System

BEEH - William J. White and Charn S. Lee. The development and
maintenance of the Crl:CD*(SD) IGS BR Rat breeding system
CD(SD)IGS-1998: 8-14.
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Clnbred strains (i1 #.5 %)

& 11 > F e % § e 4k (Brother x Sister ; BXS) % fie
SR B ERMAE20R R o EET A AT
B SRR TS KR IT R

@ Fiae e

% 3 (Pedigree)

CE - BRMITEMI AL FAEL

¢ ©

¢ SNV

/Inbred strains (37 # & %)

& Advantages

% Genetic (only 0.01 residual heterozygosity) and
Phenotypic uniformity

¢ Well Characterized

@ Long term stability, International distribution ..etc.

& Disadvantages
& Inbreeding depression
% Strain-specific characteristics
& Expensive

¢ SNV

/Inbreedlng Depression (i1 3. % i9)

O®HFCEDITHMIFEMNAL DR RFF IR
ERTFALTTE RS EN BBk
A NHIRTFERG

O &k 7
@3 T2 AF R
& % B FT frehp R

01‘r¥£¢ﬁ05 7£ R TS BE 10

g SNV

generation
1 I:I—l—O
S

g SNV

(/Fume(%—A$aiw,)

Od - AR TS
Az F- A3 QN

O fa
@ i} @ 7] (Genotype){r % 4| (Phenotype) - 5%+
@ 223 k% (Hybrid Vigor)
@ F R E - LIS 5k B 4 chie 84 4 (transplantation).
@ A4 EE & )oNZBWFT -

O 38k
@Flfsfrr g4 g ddeT - 8

4 4p 3 peé(inter-cross)#t 4

g SNV
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/ii’i,f“lév REAIELE R & F- R ]
~g
pOR
fr 3] & + (Homozygosity) B i "
@ - 34 (Isogenicity) 3 3 i
12 22 (Long term stability) 3 3 i
¢ f (Identifiability) 3 3 "
7k 3 5 4 12 (Phenotypic uniformity) R —3 ] ¢ %
i 48 4% 12 (Individuality) 3 ? =
4 &% 4 (Vigor) (59 % N
¢ SNV
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(Nomenclature)

§ SN

(iﬁ%%~+ﬁ$é

s @ seds dr A 4319538 d 7 ] RARE L 4

iﬁg" i’aﬁm,, 5”~*Pug R ’1972&¢% E
% (Outbred)z_ #.%_» 2 15 & E&]*‘*‘Eﬁfrv#.ﬁ;g#p k- uhl
7";‘/2°t!144f“47'§?;\;7i’1‘2“ ~§ﬁ\‘%'»&?%b$
e T2 ] BRI

Oy P REECERELFELR €7 (International
Committee on Standardized Genetic Nomenclature)z
@ F 2 0 g wid International Committee Laboratory
Animals (ICLA)#7% 8% o #75 R85 & chg #8 T2 L A7
24t L ¥ 4 B Mouse Genome”# 7|

g SNV
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©2001&4: 7 ) REECEDI A LRELR §7
#”'ﬁ%ﬂ%b’ Bg" RABLEzbf
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% http://www.informatics.jax.org/mgihome/nomen/strains.shtml
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& Rules for Nomenclature of Mouse and Rat
Strains

@ Last updated: April 2014

http://www.informatics.jax.org/mgihome/nomen/2014_strains.shtml

e £ S P S L

& Rules for Nomer Ciouure UI uenes UEIIELIL
Markers, Alleles, and Mutations in Mouse and
Rat

& Revised: November 2014
http://www.informatics.jax.org/mgihome/nomen/2014_gene.shtml

g SN/ M

/,,..- Categories of Characterised animals

@ Inbred strains
& Substrains
@ Hybrids
& F1 Hybrids
@ Recombinant Inbred Strains

[ Qanatinally Enainaarad otraing
SeineuCany cingineered siains

¢ Transgenic
& Target mutations (“knock out” or “knock in”)
& Congenic Strains
& Coisogenic Strains
© Consomic Strains & Conplastic Strains
@ Outbred Stocks

g SNV
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/Inbred strains (A7 3.5 % + 3T %)

O FLENABERTA T RIEFARYFA S
FEsa
% 4rAKR ~ A~ 129 ~ C3H -~ C57BL ~ BDIX ~ LEW..
O &7 ol
& L3
» DBA (Dilute Brown non-Agouti ; the first inbred mouse)
© KRBT FHE  2P)
* NZW (New Zealand \hite)
@& £ 3
* NOD (Non-Obese Diabetic)

& Hp

@& x

* BALBI/c, C57BL, 129

/#_Inbred strain / Substrain (=% & %)

© Substrains(= & %, I )
{#F.ﬁ‘,ﬂmw KEAVAS S ’Ii}r—ﬁﬁ@%&:%ﬂ:é@%ﬂ]k

o FE
@ ¥ R EE A AATIE20 8 0 b o
@ 22 Rk L g i @ gt B 12 (Distinct)
« 7% ¢ «h$ 4] & 5 (Residual heterozygosity )
s w5 S
35 Fi& 4 (Genetic Drift )
& {rie & ¥ ¥ (progenitor strain)x 2 fib = ‘a4%F

Clnbred strain / Substrain (= & %)

@ Substrain : &# & % (parent strain) & fi-s 4c - A
ENARRES R A S-S
EhARG L
@ T

» ¥ 4 v (Optional)
» C57BL/6, C57BL/10
* Note : DBA/1{rDBA/2 % b & & @ 25 & %
( substrains)
@ T 54 0 B 31 5-%(Lab code)
* 4rA/He » A&k 2. Heston Iy &
« CBA/J, CBA % i 2 Jackson§ &% % I t&
[

* 4vFL/1Re ~ FL/4Re

g SNV

/_:__Inbred strain / Substrain (=% & %)

C57BL/6)

m’. X e 2orr *mrrgrnucnmi an
siater Brother /
‘— J/
i to The focksen Laboratory ¥ 2

CSTBL/E) ot iddin IME CSTBL/E CSTBL/LD

(S?EL parent strain designation
/ (forward slash) separates the parent strain from the substrain
& line number
] labaratory code for The Jackson Laboratory

5] substrain designation

g SNV

{’_Inbred strain / Substrain (= & %)

[0 51 4] | [ 5(Optional [ 755 2 { (i (Lab Code)]

LR RS TR PR AR R
e B
v - RPERG 0 RIS AAT LA

C57BL/6JOlaHsdEi
& C57BL = parent strain designation
@ 6JOlaHsdEi = substrain designation
@ J = laboratory code
@ Ola = laboratory code
& Hsd = laboratory code
& Ei = Laboratory code

g SNV

/a_ﬁ 5% % 5% (Lab code)

& ILAR(Institute for Laboratory Animal Research) & &% =
ESESREER S 2
% http://dels.nas.edu/global/ilar/Lab-Codes
Oﬁ;:s?%? ’5‘5’}#-#;;1 Ry Fxrr':‘ e 4
OBREFFERPS P SETRE BT LA R
ek ik
O FHETABIISBES ‘ﬁ”ﬁ,ﬁﬁk T
% J : The Jackson Laboratory
% N : National Institutes of Health
# He : Walter E. Heston (Retired)
4 Crl : Charles River Laboratories, Inc.

g SNV
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452 s % (F1 hybrid) /ﬂ_# PERE A B L2 D P

o PP 1']} % e ks i e L Abbreviation Strain Abbreviation Strain

SO R N S e B(+ 3 129P 129P31J L c57LY
o BRIk R RTRE kL 1298 12951/SvimJ CBACa CBA/CaGnLe

Wis o LAt " F174 5 2 AHe AHeJ cB CBA

A Al c3 C3H/HeJ
AK AKRIJ CaFe C3HeB/FeJ

[* k& kR & & IF1 CBy BALB/cByJ D1 DBA/1J

c BALB/cJ D2 DBA/2J

B6D2F1= (% C57BL/6 X 2 DBA/2)F1 B cs7BL NzB NZBIBINJ

B6 C57BLI6J NZW NZWiLacJ

B10 C57BL10J SJLorJ SJL

NZBWF1= (+ NZB X 4 NZW)F1 BR C57BRIcdJ sw SWRIJ

g SN/ g SN/

C % - 3% % (F1 hybrid) /.,.- ¥ #2172 4k (Recombinant Inbred Strains)

OF BITHME T AAF1F R FSR
(Intercross) » d F2enip 4@ S8 E#p - £ 5
EHF0R (A )T B AR E
BTk k7

o i
@ #x L ¥k di(Segregation)frid 4% (linkage)
o dc B M4k 3K 7 A 20 % = (Quantitative trait loci ; QTL's)
@ 1 2 Frends b

4§ SN/ CD2F1 4§ SN/

4 Recombinant Inbred Strains

/,..- K ,« (Recombinant Inbred Strains) J
o

iV

A

RIS 2 ER(<B) ¢ B
y E kg

i} BaEsf 2 k3am
k4
A~

[
"X 3
ZieMEF AEA AR E BT

R

L

oA
-
&
[

%

o T 1= Iy

o
W
—

;J- iy

['q' /:A‘;}'."»’Huij‘ ;‘]/ [\,Vﬁvpll‘rr‘,:“):%i] |

® 4o : CXB14rCXB24 7 » ¢ BALB/c (£)% C57BL(%)
M EEITR ko B ARG EAE k52

O 4ok RdnS ki RELY ¢ 5 BT o kAR Y T
®IE 0 MR > 4ot CXB6-2 ©
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/ R iT 2 % (Congenic Inbred Strains) “y / Mating Scheme
e 'y i
O BT /;‘a‘ A (Donor Strain)%f ﬂﬁ ?’//’XE i@ % [ﬂ(@ = SR 7@ g {g) Mating type Autosomal X linked Matings of
572 4B (ReCipient strain) » B3t 2 kBR ki Incrosses Hl+ x H H+ x +/Y  Like homozygotes
AT (o ¥ - KR4 ) A2 TR ABaR AT A weox o Hre x HY
Crosses HE x wr #f+ x rY  Unlike homozygotes
O FRIT A i@.ﬁeﬂow(;ﬁru)J‘l%iﬁtpja% FEFE R . e« Y
Al F AL )T Back , " |
@ ?FEE;’—%(DOHOF)V‘%,;'& mz%rﬂﬁ;ﬁi ?i i 5 40.01 cKerosses ++ x o+ hrl::nf:g:l;:nm
@ “N"E4 F % e & di(Backcross mating system) LA
<« “NE’(N equivalents) 245 5 % -3 % e % dc(Backcross- e x o v x Y
intercross mating system) o x e
@ 5=N<10 435 24 F kT 2 i (Incipient congenic)
Intercrosses Fle x r Heterozygotes

C & % (Backcross mating system )

— E—
Strain AKR C57BL/6

) @

bl

o v
s
N1
db dD
i BN M, sl N2
M- P
- &>
ppe— 1S > N3
HE- Pl H
Jﬁ-.-s_ —_—brh Lol e by N:IO
al
® oo [é N10F1
b o el sk
| S — )

B6.AKR-H2
g SN/

/.,.- 5 < (Backcross mating system )

Statistical Percentage of the Recipient Genome

with | ing G tions of Bach g
9387
& 984 996 9991 99.98
4 (12 3
7
o L " i L ;
50 E (N5-N%) L (N

N1 N2 NI N4 N5 N& N7 NB N9 N1D N1l N12

Backcross Generation Number

| SN sy s

/‘; F % -3 % (Backcross-Intercross mating systerﬁ%i&

Strain  BALBI/c
Albino NEO

77, gib-dip } N1
L

Q‘,é —_ NE10F1

C57BL/6

g SNV

/,..- F k1T = % (Congenic Inbred Strains)

O > LA HER(F Y < B)A B T Recipient
strainf-Donor strain > # &2 “J& R o £
“—7 Jpip 3~ 2_Donor straink ] i 55 (AL 48 5 )
% 5 2
@ % Donor strain% ¥i7% % » @ £ ~BE@F
Bopp 4 eph oy Cg"t 22
[Recipient Strain] - [Donor Strain] — [Z/A] |

B6.AKR-H2X
BACKGROUND STRAIN : C57BL/6J
DONOR STRAIN : AKR

B6.Cg-TcrhtmiMom
J SNQ/
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/ amnesam

nomenclature gene protlein

ERAFRLFIEETT BOWRMAREI T
8 ' FBTaLE » TR
FoALEIE

maouse
Apc, APC
adenomatosis
polyposis coli
BRI FIEETST EOEMREH AR
& hETEAR » TRFIEE

human
AFPOA T, APOA1

apolipoprotein Al

/‘,9‘& % I RiT 2 i (Coisogenic strains)

CHRTEWLIE- BREAFIAGLH > T iF
FREAFZ A F @B THF AL/
IRXEINRGTT R2ZATE K

O R¥EFA
@ p @ 1R % (spontaneous mutation)
LR S T 5 g
@ {i= R % (targeted mutations) = & 3 4p = ES Cell % §

=X Fe kB AR R

/"_ % % F RiT 2 % (Coisogenic strains) 'g;;

[FARR R - (A=)

Spontaneous or Random Mutation
C3H/HeJ-md?
The mahoganoid 2J mutation in the C3H/HeJ strain

Targeted Mutation
129S7/SvEvBrd-FyntmiSor

Atargeted mutation of the Fyn gene was produced using the AB1
ES cell line derived from 129S7/SvEvBrd. Chimeric animals were

mated to 129S7/SvEvBrd and the allele subsequently maintained
on this coisogenic strain.

é A F]1 42 5 % (Genetically Engineered strains)';

e

& Transgenesis
4 Adding new genetic material

& Homologous Recombination o
% Targeting a specific gene using ES (@
cells =
* Knock-out ~ Knock-in
__.l-'
<7/LAAG

& Random Mutagenesis
% chemicals or irradiation
« ENU

& Pronuclear microinjection

@ Random insertion-integration of multiple copies: head
to tail array at single site

& Insertional mutations
£ Tissue specific expression
£ Inducible expression

@ Tetop tet system
& Uses

4 Gene Function

¢« Disease Models

§ SN/ § SN/
_sJransgenic Mice " _,.Homologous Recombination

© Targeted mutations
% null mutation (“knockout”)
@ specific alterations in gene
O Process
%@ in vitro gene targeting in ES cell lines
% Blastocyst injection
< Production of mice carrying mutation (chimer.
% Generation of strains
@ Uses
¢ Disease Models
@ Drug Discovery
« Conditional Mutagenesis
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/,&» F11 #2.% % _Transgenic

| 525 % - Tol(ZEA4))17#flLab code] |

FVB/NCrl - Tg(Pgk1-EGFP)3Narl
FVB/NCrl : genetic background
. Transgenic

(Pgk1-EGFP) : insert designation
» promoter : Phosphoglycerate kinase 1
(recommended)
» gene : enhanced green fluorescent protein
3 : laboratory assigned number (founder number)

Narl : Lab code

HOTH KR 05E R AE P PR F E R TS 0, 2006)

¢ SNV

/ & 711 425 % _ Targeted Mutation

l:ll:ll:I //%&\ /:7\[&:[[:1 //%_ gﬂ tm/serial numberjl/Lab Code]

tm & 4 targeted mutation
Serial number : % f ¥t % % R de i
Lab Code : % 1tk k p 2 5% %

129X1-Cftrtmiunc

the first targeted mutation of the cystic fibrosis transmembrane regulator
(Cftr) gene at 129X1, produced at the University of North Carolina

knock-out -

knock-in : 129X1-En1imi(Ox2)wrst
the coding region of Enl was replaced by the Otx2 gene, originating from
the W. Wurst laboratory

¢ SNV

/y_ﬁ» F)1 4 % % _ Targeted Mutation

B6;129P2-Apoalimt
STOCK-Apoalim?
B6.129P2-Apoalmt

STOCK @Mixed genetic background derived from more than two
progenitor strains or having genetic contribution from an
unknown or outbred source

Semicolon | @#The genetic background is some mixture of the strains
separated by the semicolon, with no implication of
) proportions thereof.

Period aincipient congenic(N5-N9)

7acongenic(N10 or greater)

g SNV

/"_ Nomenclature of Congenic Inbred Strains

Recipient Strum

C570L/7)
X

Donor Stmim

B6;129P2-Apoal™!"
Doner Strain  129F2 via E14TG2a ES cell line
Recipient Strain  C57BL/6)

; (semicolon) indicates a mixture of C57BL/6 and 129P2
(from ES cell line). The strain is
segregating alleles from the two parental
strains (@ mixed genetic background).

.129P2-Apoal™ /)

. (p:riud.) indicates transfer of locus to new genetic
background, i.e., congenic
] laboratory code for The Jackson Laboratory

g SNV

/Consomic Strains
-~ ""

& Chromosome substitution strains
@ 41* £ % v 2 (Repeated backcrossing)= ;¢ #-
FE A WA ¥ - TS AP

[& s ]-Chr # [DONOR STRAIN]

Chr#: 2 47p 5 kehid & 88 %5%

C57BL/6J-Chr 194

A strain Chromosome 19 has been backcrossed onto C57BL/6J

g SNV

/ Conplastic Strains
~

QMR- B w48 A AT - B keh
P [T (cytoplasm)p > fF 2R AR HR AL
o PR RN B

[NUCLEAR GENOME& /:&‘ ]_mt [CYTOPLASMIC GENOME - %]

mt : 454 548 (mitochondrial)

C57BL/6J-mt BALBe

A strain with the nuclear genome of C57BL/6J and the cytoplasmic
(mitochondrial) genome of BALB/c

g SNV
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C ¥Rk # 3= (Characterised animals)

"@ y:

(féwm ml

Intercrosses
Of F; mice
uhgmed v

i
-
\

Interbreeding

DAfercrtol \ — l ‘ .
) @ *6\ (@)
gym@fyng;ﬂ;g@Ug

Nature Reviews | Immunology

/”_ i% % % (Outbred stocks)

- [stock symbol]
d2~4RHEL A HEA B S

oy«
IV —

[Lab code]

Stock symbol *

REAFT RS L2 b AL
[E

b b ¥

Crl : CD-1¢ (ICR)

ICR mice that are breeding at Charles River Laboratory

Hsd : LE

Crl : ZUC-fa

River Laboratory

Long-Evans rats that are breeding at Harlan Sprague Dawley

Zucker rats with a fa (fatty) mutation gene that are breeding at Charles

& Mouse Genome Informatics (MGI)
& http://www.informatics.jax.org/
< http://phenome.jax.org/

& The Rat Genome Database (RGD)
¢ http://rgd.mcw.edu/

© National Center for Biotechnology psiy
Information (NCBI) =
& http://www.ncbi.nlm.nih.gov/

%Mﬁ@[ }’(JUfAff@ﬁfm I
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