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Opropnog AlayoviolakOv Zooyv

N/ e Aoryovidaxd oo

— OpyoviGUOC TOV TO YOVIOIMLLO, TOV
e &yel tpomonondel e TV eloayyn «EEVOL
DNA»
* To &&vo yevetikd vAko petafifaletor otn
GUVEYELN GTOVG ATTOYOVOUG

» Exppaocn evog e awyevoidg yovioiov

> Yrepexppoon evog evooyevoins yovioiov




XPNootTNTo ALOYOVIOLOK®OV
1.0V

(8¢ Alayovidlokoi Poeg

— XpNouonolovvol m¢ Coikd TpdTuma yio,
TN UEAETN:

* Tnc pvOutonc yovidimv mwov cyetilovron

LE TNV avATTUEN TOV 16TV

* Tng Aettovpyiog CLYKEKPIUEV®VY YOVIOT®V
oL oyetTiovron pe TV avamtuén
OLPpOpwV acOEVELDV

* Tng pVOoNC oyKoyovidiwv Kot
OYKOKOTAGTAATIKMOV YOVIOI®mV

* Tng enidpaonc ynuikov Kol Broloyikaov

ovclwv 6t Bepameio voomv




XpNowwotTnTo AL0yOVIOLOK®OV
Z. 0OV
¢ MeAétn TNC EMLOPOOTC TNG DTEPEKPPA.THS EVOOYEVMDV M

EEVOV YOVIOI®MV GE GUYKEKPIUEVO YPOVO KOl GNUEI0 GTOV
OPYOUVIGUO

KOTEVOVVEL IGTOEIOTKT] EKOPACT EVOS YOVIOIOV

— IL.y. évag vroxivnt¢ unopet va cuvoedel e Eva
YoViolo avaeopds onmwc to GFP




MOUSE




Arayovidroxd Euppua Tovtiko OTOL 0 DTOKIVNTNG Y10 £VOL YOVIOL0 TOV
eEKQPACETON 0T VEVPIKA TPOYOVIKA KVTTOPO 0OMNYEL TNV EKPPAGT] TOV
YOV1Oi0L avagopds NS B-yoroxktootddons. Or veupmvikéC O0UES TOV
eEKQPALOVV TO YOVIOL0 avapopdic GoivovTol LE UTAE GKOVPO YPD Q.
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

— AVokoAn ko IToAvTAoKN
— Xpovofopa kot pue vYNAO KOGTOG

CAAR: * 2 MEO®OAOI
— MikpoEVEGT GE TPOTLPNVA, MOAPTIOV

— TIkol popeic Yo TV HeETa@opa TV ETOLUNTOV
YOVIOL®V




M¢0oo01 Anuiovpylog
ALOYOVIOLOK®OV ZO®V

Pronuclear DNA microinjection

Zona pellucida

" Pronucleus

Subzonal lentivirus injection

Lentiviral
vectors

Perivitelline space




AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

72 | Ta Brpoto:

— IIpogtomacia Tov otayoviotov mov Ba evebel otov
TPOTLPNVA TOV YOVILOTOUUEVOL MOOPIOV

— [Ipogtolpnacio T@V TOVIIKOV
— IIpogTonacio TV VAMK®OV Kol TOV EPYALEI®V

— IIpoeTolnacio TOVL GLGTNUATOC AVIYVEVLGNG 11




AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

@ ¢ IIpoctopacio Tov otayovidiov wov Oa evedei cTov
i  TPOTLVPN VO TOV YOVIHOTOLUEVOD OAPLOV

To unkog tov DNA mov 0a eicayBel dev eivon meplopiopévo
— To Waviko pnkog givon 2-20 Kb

Evioyvon tov DNA xopuatiod pe t gpnon g PCR
KAwvonoinon ce mlacuiolo, petapopd ce Paxtnpia,

[Tpocextikdg kabapiopog tov DNA koupoation
(Ot vroAdeippata aBavornc, EavoANs, opopwv vCOLMV KAT)

Mopoen Tov DNA

['poppikd poplor EVGOUATOVOVTOL TO AMOTEAECUATIKA OO KUKALKA pLopla (~ 5xX)

Xvykévipwon tov DNA
— IToAd vymAn cvykévipwon yivetor ToEikn yio 1o LoymTod
— Xvykévrpoon DNA : 1-3 ug/ml



Bacterlal lacZgena g} Isolate plasmid

plasmid {lactose {vector) DNA Human DNA
breakdown)  and human containing
{ampicillin Restriction  DNA. %":";:;"“”‘t
reslstance) \sﬁa
€3 Insert human DNA
Intn plusml:ls
'::5

i
Cut both DNAs
o s \ © Mix the DNAs; they
restriction enzyme foin by base palring.

(Some plasmids, like
this one, joln with
the gene of interest.)

lﬂ Add DNA ligase
1o bond covalently.

Human DHA
fragment containing
Recombinant genea of interast

plasmid
Nonfunctional
lacZ gene

’I’ €) Put plasmids into

: ( : lacZ" bacteria by
S @D @ transformation.
__~Ir €} Clone cells:
Clone -l
{bacterial 46 - €) Plate cells onto
colony) = = = medium with
& = 9 ampicillin and X-gal.

() |dentity clones of cells containing
recombinant plasmids by their
abilily to grow in presence of
ampicillin and their white color,

Ha::tﬂnal clone
Icle I
] :m"( 50 ® Srrson
human ol interast.
C)

ene of
nterest
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AL00IKOGLO ANuiovpylog
ALOYOVIOLOK®OV ZO®V

¢ IIpogTolpocia TOVTIKOV
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

/N 1| *+ TIposTowpacio TovTIKOD

— ONAVKO TOVTIKL HUE LTEPOEYEPOT] MOONK®V Y101
QTTOLLOVOGT YOVILOTOTNUEVOV OOPIOV

H avdntuén tov wmobBviakiov oeyeipeton e yopnynomn opov
YOVOOOTPOTIVIG

H wopnéia dieyeipetan pe Tn YopNnynomn Oopokng
YOVAOOTPOTIVIG

HAwca : 4-8 efoouddmv
Zguyapmuo e YOVIO 0PGEVIKO TOVTIKL
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V
¢ IIpoeTonocia TOVTIKOV

— T'ovipo apoeviko Tovtikt

o ZEVYAPWUO LE TO DTEPOLEYEPUEVO ONALKO TOVTIKL
» Hlio: 6-8 efooudomv
* Kol andooon avamaporyyng
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

Transgenic mouse
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AL0OIKOGLO, ANULOVPYIOG
ALOYOVIOLOK®OV ZO®V

ATOUOVOON KOl GVAAOYT] YOVILOTTOTNUEV®V
OOPIOV

Poke hole n mesomedrivm
ciese to ovidiat it lip of
 closed fopeps of scissars

Farinraun ———— -3 : —
- Pasition
of spien

Pl Eack skinin

o dirgction of arows
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FIGURE 4.4, Jissection of sepoductive orgens of a female monse. {4} The pﬂﬁlliﬁl\dof th; FIGURE 4.5. Dissection of the oviduct. [A) The ovany, oviduct, and end of the utenss are sepa-
sl laseral inclsion iz the skin s indicated by the dashed Tne. The skin is then pu led Sac 5 d : : e A 7 . . 1 s 5
in the divecsion of the selid avrews. (8] The sody wall {peritoneunt) is cus in the directior, of rated from the mesometriue with the dosed ’:f‘t" OI a pair of line lmmp's' (81 A cut is .ﬂh.dL
the cashed atzows. (C) The alimentary tact displaced to neveal zeproductive ozgans in the hitreeen the mviduct and the ovary. Alter repositioning the forceps, o serund rut separates ine

fon: of the body cavity. oviduct from the uterus,




| Alnowacio Anpovpylog Ataryoviolokov Zmoy

ATOUOVOON KOt GVAAOYT] YOVILOTTOTNUEV®V
OOPIOV
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AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

ATOPUOV®GT KOl GUAAOYT] YOVILOTTOINUEV®V
OOPIOV




‘Eveon tov Novipomompuéveov
Qaplov

¢ Ta yovipomomuéva mapia, GuArEyovtal tnv 0.5 euPpvikn
Hepa

Taps foc connection o Lok waler Grouletien.
Lo be usad fo =5 cell hjgcter

[ ]

Nedium diop covans tdedium drop 3 2
Wt o, il kept n ’ ’

place oy frame .
7

Mt frame

Catue reedium

FIGURE 7.7, Depression slice njerzon chamber Biasy aldegliectothe metal frame wit Hign yacuun grasee
FIGURE 7.8, Metal arme injection chambaz




AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

M1iKpOo£EVEGT] TOV O10LYOVIOI0V GTO TPOTLPTVOL TOV
YOVILOTTOINLEVOD MOPIOV
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AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

M1iKpO£EVEGT] TOV O10LYOVIOI0V GTO TPOTLPTVOL TOV
YOVILLOTTOINLEVOD MOOPIOV

24



AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

To DNA cuvifm¢ evieton 6TovV apoEVIKO TPOTVPN VO,
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AL00IKOGLO ANuiovpylog
ALOYOVIOLOK®OV ZO®V

¢ IIpogTonocio TOVTIKOD
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

7N ﬁ ¢ IlpocTowpacia TOVTIKOL

— Yevooéykvo OnAvko movrikt
* Hlwia :6-8 gfdopadmv
e Zgvydpouo LE OTEIPO OPGEVIKO TOVTIKL 1] YOP1YNoN
TPOYEGTEPOVTG
* [Tapammpnon Cerativdddovg vypov 6to OnAvko movtikt
o A&yeTON TO YOVILOTOMNUEVO AP0 LLE TO dLoryovidta

— 2TEPO OPOEVIKO TOVTIKL
* 'Exel vmootel EKTOUT) GTEPUOTIKOD TOPOL
o Zevydpouoa pe 1o ONAvko movtiki
o Hlio: peyoarvtepo and 8 efdoudoec
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En@utevon yovipomomuevov
MaPLoV

¢ To yovipomomuéva mapio, LETOPEPOVTAL TNV 1010 LEPOL N
TNV €nOUEVT (GTAOL0 2-KVTTAP®V) OTN GAATLYYW EVOG
WYELOOEYKVOV ONAVKOV TOVTIKION

Incision site showing . fatpad
~ nerve associated with
~ gvarian fatpad location




AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

MeTa@opd TV YOVILOTOINUEVOV MOPI®V TOV TEPLEYOLV TO
OL0LYOViOl0 6T GAATLYYOL WYEVOOEYKLOV BNALKOVD TOVTIKOD

o e

.....

= 7"‘% Threes through bacy va
Ventral side



AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

Alat)pnon Tov “vroyneimVv’ ooy OVIOToUKOV
TOVTIKOV

31




AL0OIKOGTO ANUIOVPYIOG
ALOYOVIOLOK®OV ZO®V

Aviyvevon Tov olyoviolov GTOVE ATTOYOVOLS
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AL0OIKOGIO AMUIOVPYLOG
ALOYOVIOLOK®OV ZO®V

A ¢ IIpocTolpocio VAMKOV Kot EpYOAEi®V

—  X0pryyeg

— Opo¢ yovadotporivic (PMSG)
—  AvBpaomvn Xoplakn Novadotporivny (HCG)

— Enwaotikog Bdiapog (37°C, vypacio 95% kot 5% CO,)
—  Xepovpyikod ceT epyareinv

— 70% ABavoin

—  XTEPEOUIKPOCKOTIO LUE UIKPOYEIPLOTN
— 35 mm petri dish

— TvdAveg mméTeg Yo TNV LUKPOEVEDT)
— Yvokevn aviyvevong dlayovidiov

— (PCR, Southern blot)




https://www.cyagen.com/us/en/community/te
chnical-bulletin/transgenic-mice-
generation.html



https://www.cyagen.com/us/en/community/technical-bulletin/transgenic-mice-generation.html

AL0YOVIOLOK( Z oo,

¢ Knockouts: Mia €101kn katnyopio O100yovViOIOK®OV
Comv
— Tlovtikio OTov £40VV AVTIKATAGTOCT TOL PLGLOAOYIKOV
YOVIOIOU UE UETOAAQYUEVO 1] OTTEVEPYOTOINGT) TUNUATOG
1| OAOV TOV YOVIOiOV

— To tportomomuévo DNA tomoBeteital o euPpuikd
BAaocTikd KOTTOPA, OTOV OVOGLVVOVALETOL LE TO VTTAPYOV
YOVIOI0 GTO YPOUOGHOLLOL

* Onoioyog avo.GLUVOVAGHOG

— Ta tpomomomuéva ES kouttapa ei6dyovial 6to
QLGLOAOYIKO EUPPLO KOl TO EUPPLO EUPLTEDETUL OTN

HnTEpaL




M£0oo0r Anuovpyiog
AL0YOVIOLOKOV Z OV

Alaporvvon euPpouikov PAACTIKOV KUTTAP®V Kl EVECT
TOVC 011 PAOGTOKVOTN

\Epsrrn 1
B 50,

Egg  Cell division

Introduce gene Select celis
|r1|n ES cells containing gena
- - a
[
4
| Cutture: 54
ES cells

Transplant into surrogate
Mormal mice % Transgenic mouss
homozygous

% for inserted gane
6 E 5
Source: Konrad Bishop, BSE Inquinyg, London, 2000 Breed %

Quter layar 2 Inner cell mass  Micro-pipette
(ES cels) /

Mouse heterozygous

Birth % for inserted gene




Al0yOvVIOLoK(d Zmao

+ Knockouts: Mia €101ki] Kot yopia, d10yovVIOLoK®OV
Comv

— O andyovoc etval yiparpo — KAmwolo KOTTapo Eivaol
(PVGLOAOYIKA Kol KAmola, eivon Knockouts

— Xpeldlovral 2 YEVIEC avVaTapAY®YNS Yo TNV
Tapaymyn evoc ohokAnpmuévov knockout




Enppvika prLoctika kottapo

¢ ATOHOVOVOVTOL OtO TNV E0CMTEPIKN KUTTOPIKN
LACo 6To GTAOL0 TNG PAUGTOKVGTNG

¢ AvamtOGooVTal 6€ KAAAIEPYELN KO OLOTPOVV
TANPOS TNG IKAVOTNTA TOVS VA, TOPEYOLV OAN TQL
KOTTOPO TOV QPO COOoV, TEPIAAUPAvoVTOC
TOVG YOUETEG




ES kVTTOopo o€ koA MEpY Lo




MeTaoynuaTiopnog TOV ES
KUTTAPOV

¢ Ewcaymyn tov mAacuoiov oto ES kuttapa pe ™
HEB0OO0 TOV NAEKTPOTAALLOD

¢ [TAaopiolo 610 oAV UIO. KIVEITOL TPOG TO
eocmTEPIKO TOV ES xvttdpmv

¢ Toa KOTTOPO TOL EMPLOVOLY UETA OO ETIOPAOT
GUYKEKPIUEVOL AVTIPLOTIKOV £YOVV EVGOUATOGEL
TO TPOTOTOUNUEVO YOVIOL0




AloyoviolwoKd Zoo,

Electroporation

: Gene of interest =

Homologous
recombination

Selection with

resistance marker




' MIKPOEVEGT] TOV NETUGYNUUTIGUEVOV
ES kvttdpomv otig PLacToKVOTELS




En@utevon tov PAOGTOKVGTE®V
¢ O1 BAacTOKDOTELS ETMACOVTOL Y10 ATYEC MPEC

* MetaeEpovTon GTN UNTPO TOV YEVOOLEYKLMV
OnAvkov v 2.5 guPpuikn pépa

¢ To avotepo 10 1/3 TV LETAPEPOUEVOV
BAactoxvote®V Ba avamtuyDel e vy TovVTiKIO




En@utevon tov PAOGTOKVGTE®V

A hypodermic needle is -1.
used to make a hole
Incision site showing » allowing access to the
. meme associated with uterine lumen

~ ovarian fat pad location

-




Epgpuvtevon tov PLactoKveTE®V

* X1Hopko TovTtiKt

— 2vvnboc ta ES kottopa Tpospyovron omod
TOVTIKLO, OVOLKTOVU YPOUATOS (0VOIKTO KOPE N
AEVKO TPiyOU).

— Ta ES xottopa gpugputedovior o€ PAAGTOKOOTN
a0 TOVTIKL LOVPOV YPOUUTOC.

— Ooco nmepiocotepo ta ES kdtTopa copufariovy
GTO YOVIOI®UA TOV OOV TOGO o avoIKTO Qo
EVOL TO YPOUO TOV.

— To ywouptkod movtiKt cuvnOmc epeaviCel
GLVOLAGLO TV OVO YPOUATOV




Amoyovol

Mabdpo movtiki-Oxt epeav
cvupoin twv ES xuttdpwv

Xopko wovtikt- 'Evrovn
cvupoin twv ES xuttdpaov

Xipapko movtikt- AcOevig
cvupoin twv ES xuttdpaov






Elétaon amoyovov

¢ Anopudovoon DNA and Eva pikpd Koppatt tng
OVPAG 1] TOV ATIOV TOV MOV Kot EEETOCT TNG
TOPOVGIOG TOV EMOLUNTOV YOVIOLOU

¢+ 10-20% tov amoydvav Ba to £yovv kot Ba ivon
£TEPOLVYOL Y10 TO CUYKEKPLUEVO YOVIOLO0




AvVOTOPOY®YN] TOV YLULALPLKOV
TOVTIKOV

¢ Toa etepdluyn apoevikd CELYOPOVOLY UE OLOPOPETIKEC
ONAVKEC Y100 VO ODGOVY TTOAAOVC AITOYOVOLS £TEPOLVYOVC,
Omov o1 GLVEYELD Ba dlacTAVP®OOVY LeETAEL TOLS Y10 VA
dmoovv oudlvya knockout movrtixia

¢ Av 10 0poeVIKO TOVTIKL LETA OO 6 YEVVEC OEV KATAUPEPEL
VO, LETAPEPEL TO YOVIOL0 GTOVC OITOYOVOLC 1) OLOOIKOGTOL
EYEL ATTOTVYEL




Al0yOvVIOLoK(d Zmao

AlOL’YOVl&OLKéL CO’)OL m— £VEGT] GE TPOTVLPNVO YOVILLOTOILLEVOD MOPIOV

Knockout Cd)(x = AlapoAvven epPpuikdV PAUCTIKOV KUTTAP®V Ko
£vEST| TOVC 011 PAOGTOKVGTY

Ta otayovioraxd (oo AETovpyoHV MC LOVTEAN :

Melétn e Asttovpyiag yovidimv
[ToAAéc avOpmmives acOveleg umopovv va avamapoybodv He TNV EIGAYDYT T1C
1010¢ LeTAALAENGC OTO TOVTIKL.

Teot papuaxkwmv
Enidopaon d10pdpmv PloAoyikdv Kol yNUIK®V ouclov otV Oepameio O10pOpmy
Noocwv




H Aettovpyia Tov

L1 ONUOVTIKN N TEPITTN

GTOYEVUEVOL YOVIOL0L Elvau

®vnoryovo

oLaPopd

To ctoyevuévo yoviolo
elvat onUovTIKO yiol
v emPioon Kol v
avamTuén

H Aertovpyia Tov
GTOYEVUEVOD YOVIOIOV
OTOKAADTTETOL

l

Yo tpovmo0£cELS YOVIOLUKT] 0TaAoLP)



Y7o tpovmo0Ecerg yovioluKn
OTTOLAOLQT)

, [6T0£101KOG KON Y POVIKOG EAEYYOS TNG YOVIOLAKNG OTTOAOLPNC

N

“*IoTo101k0g “* XpoviKa ETayOnEVOS
| DIOKIVITNG TTOV EAEYYEL TNV VIOKIVITNG TTOV EAEYYEL TNV
WY e £KQPOOT) TOV dloryovidiov EKQPOACT] TOV dLoryoVIdiov

AoopeTIKE LOVTEAD VTTO TPOVTOOEGEDY YOVIOIOKNG OTTAAOIPNG:
s Cre-loxP




Cre/loxP Zvomua

Cre recombinase

ssIIpayuatomolel 16T0E101KO
avacvuvovaoud petacy 2 loxP

LoxP - DNA sequence

s Avo 34bp aiiniovyiec Tov
dpovv ®¢ payvnteg e Cre
recombinase yio vo, avacuvovdoet
10 TuNua tov DNA mov Bpiocketan

LETAED TOVG

TEPLOY DV
+ 8

- ®




Cre/loxP Yoo

AT

[

[Cell ty

pe specific Promoler |

SPECIAL g o ALL OTHER
CELL Type Mol | arget Gene loxB cEr TvPEsS



Tet-on/Tet-off ZHomuo

¢ Xto Tet-off evoTnpa o edeyyopevn and
Terpou(l)KMvn TPWTEIVY EVEPYOTOINONS tTA
pDO uicet TNV EKPPACT] TOV GTOYEVUEVOD YOVIOL0V
nEcm evoc T RE vrokivn

¢ Amovocio Tc, tTA oeopevetan 6to TRE won
EVEPYOTIOIEL TO GLYKEKPLUEVO YOVIOL0

¢ Ilapovoia Tc, tTA oev dsouevetal oto TRE ko n
EKQPOCT] TOV YOVIOLOL TOPAUEVEL AVEVEPYH




Tet-off Voo

A) Tet-Off

—_—
LN e
- TRE }— Target Transgene }—

¢+Tc or +Dox

- TRE Jv- Target Transgene J—




Tet-on/Tet-off ZHomuo

¢ Xto Tet-on ecvotnuo Lo EAEYYOUEVT) OTTO
TETPOKVKAIVY TPOTEIVY AVTIGTPOPNC
evepyomoinong rtT A pvOuiCer tnv Ekppacmn tov
GTOYEVUEVOL YOVIOlov HEcm evoc TRE vroxivnt)

¢ Ilapovsia Tc, INTA oecuedetar oto TRE ko
EVEPYOTIOIEL TO GLYKEKPLUEVO YOVIOL0

¢ Amovcia TcC, rtTA oev osocueveton 6to TRE ko
EKQPOCT] TOV YOVIOLOL TOPAUEVEL AVEVEPYH




Tet-on XVvotnua
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J CRISPR-Cas9 — A New Era in Gene
Editing

¢ It is faster, cheaper and more accurate than previous technigues
of editing DNA and has a wide range of potential applications.

The basic components of CRISPR-Cas9 — a guide RNA
designed against a specific sequence of DNA will direct
Cas9 to that stretch of DNA. Cas9 will then act as

“molecular scissors” to cut up the DNA sequence and
silence the gene.



| CRISPR-mediated gene editing:
‘ Faster Timeline, Lower Cost, More

Flexibility

Timeline 40 weeks 6 weeks 8 weeks

Cost — Model Creation $15,000 $3,000 $7,000

Cost - Breeding to GLT/NEO $20,000 $4.000 $4,000

Excision

Flexibility 129 any strain any strain
C57BL/6

Cost — Strain Change $13,000 $0,0 $0.0



The Jackson Laboratory

Leading The Search For Tomorrow’s Cures




JAX® Mice: The Gold Standard for Biomedical Researc

« Over 3,200 mouse models and growing
+ Most well-characterized strains available
« Over 2.1 million mice shipped annually to

16,000 investigators in 60 countries b
+ Referenced ~100 new publications each week \
« Unsurpassed animal health and genetic quality

« Over 75-years experience in mouse breeding and
research




What's in a Name?

Unique identifiers for....

Background strains
Relevant gene/allele
Technology used
Lab founder line
Research group
B6.123P2-Apoa ™™™l Lab maintaining colol

C57BL/6-Tg(APOA1)1Rub/J

The



Mouse Nomenclature Basics

Mouse Gene - /talics, first letter capitalized

Adenomatosis polyposis coli = Apc
Leptin receptor = Lepr

Mouse Allele - [talics, superscripted

First letter capitalized if dominant - ApcMn

First letter lower case if recessive - Leprd




Inbred Strains

- Strain maintained by sibling (sister x brother) mating
for 20 or more consecutive generations

« Most genetically and phenotypically

uniform mouse resource 3
« Well Characterized -, (e B
« Unigque phenotypes _/\’r““
« Widely used as models of human ol &
disease J__,./f{ w:l S
g o e
Inbred lineage diagram based on by Petkov PM, et al., G 7 R s asn
Genomics, Volume 83, Issue 5, May 2004, Pages 902-911 | /f G o

1
TETELYE) | CSTBRSd]
57
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Inbred Nomenclature Based on Phenotype

NU Nude

| DW Dwarf
»:

Jackson
Laboratory



Nomenclature Based On Origin & Coat Colo

Miss Abbie Lathrop's “pet shop” stock

}
C.C. Little (1921) mating of female 57

l
am—

C57BL (Black)

C57BR (Brown)

C57L (Leaden)




Substrain Nomenclature

Substrains: Branch of an inbred strain known or suspected to be genetically
different from the parent colony.

Considered a substrain when....
1) Maintained separately from the parent colony for more than 20 generations

2) Genetic differences from the parent colony are discovered

Nnt deficient Wild-type Nnt
C57BL/6J C57BL/6JEIJ
Parent strain Y T

Substrain Line #
Lab Maintaining Strain



Substrain Development

C57BL/6 Vendor
Lab A Lab B
24 Generations 14 Generations
Sibling Matings Sibling Matings

38 Generations apart!




Mouse Strain Nomenclature
Standard Abbreviations

129P3/J = 129P
129351/Svimd = 129S
A/Hed = AHe

Ald =A

AKR/J = AK
BALB/cBydJ = CBy
BALB/cd =C
C57BL =B
C57BL/6J = B6
C57BL/6JEI = B6EI
C57BL/10 =B10
C57BR/cdd = BR

C57L =L
CBA/CaGnLe = CBACa
CBA/J =CBA
C3H/Hed = C3
C3HeB/Fed = C3Fe
DBA/1J = D1
DBA/2J = D2
NZB/BINJ = NZB
NZW/Lacd = NZW
RINIS/J =R3
SJL/d=S8JLorJ
SWR/J = SW




Hybrids -F1 and F2

Chr1 Chr1 Hybrid Vigor!
C57BL/6J DBA/2. Tissue transplant hosts
X from parent strains

I~

i1 h

F1 -uniform genotype/phenotype

F2 —random distribution of alleles,
excellent control for mutant strains
on a mixed background

Chr 1 from three F2 siblings

The



Hybrid Nomenclature

C57BL/6J x DBA/2J
}

B6D2F1/J x B6D2F1/J

}
B6D2F2/J




GEMM™ Strains

*Evaluate single gene function(s) in normal & diseased pathways

Spontaneous Mutation
Random, altered gene function

Targeted Mutation (tm) (*Knockout”)
Targeted DNA construct, loss-of-function

Transgenic (Tg)
(Randomly) inserted DNA construct, “overexpression”

Congenic — Mutation or transgene placed on a pure inbred backgroun

The



Nomenclature for
Targeted Mutations (“Knockouts™)

B6;129P2-//2tm1Hor[)
t

Background (mixed)
Targeted gene
Targeted mutation
Line number

Lab maintaining strai

129 Nomenclature at http://jaxmice_jax.org/info/bulletin/bulletin01.html

The



Nomenclature for
Targeted Mutations ("Knockouts™)

Recipient strain  Donor strain

\ /
B6;129P2-//2tm o]

Backcross to C57BL/6J five+ generations

B6.129P2-//2tm1Hor] )




Backcrossing

Mixed background Incipient Congenic |Congenic
(N1-N4) (N5-N9) (N10+)

98.4% 99.2% 99.6% 99.8% | 99.95% 99.9
93.8% — -

- 87.5% 99 919, | 99.98%
E 96.9%
— 05
A 75°
5
. 0/
= 50°
J
1
o
=
L
-
—
L
ol
1 2 3 4 5 6 7 8 9 10 11 12 13

Backcross Generation




Nomenclature for Transgenics

C57BL/6-Tg(ACTB-EGFP)1310sb/J

Background Strain
Transgenic

Promoter

Gene expressed

Founder line number

Lab Maintaining Sti




Nomenclature for Transgenics
B6.Cg-Tg(BCL2)22 1J

Background Strain
Transgenic

Gene expressed

Founder line number

Lab Maintaining Strail

Original: STOCK Tg(BCL2)22Wehi

The



Take me home......

Know your nomenclature P
Use complete nomenclature in your publications
Research your strain background
Consider analyzing mutations on multiple backgrounds
Consider that genetic drift can alter phenotype

- Adhere to strict colony management practices

Replace breeders from trusted vendor regularly!

_



The Jackson Laboratory

Nomenclature experts:
nomen@informatics.jax.org

Need help?
micetech@)jax.org




