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¢, Transgenesis. Genetics. The introduction of new DNA sequences into the
*  germline, resulting in the production of transgenic animals %

.
Transgenic animal. Molecular Biology. Any animal into which cloned genetic

material has been transferred

Transgenic organism. Genetics. An organism that has become transformed
" after the introduction of novel DNA into its genome.

't " Federation of European Laboratory Animal Associations
o

"4

Transgenic animal is an animal in which there has been a deliberate
modification of its genome, the genetic makeup of an organism responsible
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1" ENOTHTA:

*AlayovidlaKkd OnAaoTika- Katnyopieg

*AlayovidIaKoi TTOVTIKOI- |oTOpPIKA ZTOIXEIO
Apiyn ZTeAéXn
2roixeia Avatrtuglakig BioAoyiag
Tou lNMovTikou



Alayovidiakd OnAaoTiKda

Rattu sﬁbr\yéglcu

Novidiakn Asitoupyia BioavTidpaoTAPES
AgiToupyiki) FoviSIWHATIKA Bi6-unxaviki
MpoTutra Noonpartwy MeTapoOoXEUOEIG

DapuAKOYOVISIWHATIKA
PapuakoAoyikéc & KAIvIKEG
Aokipaoieg



http://animaldiversity.ummz.umich.edu/site/resources/cal_photos/00952.jpg/view.html
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To epyaotnpiakd mrovriki (Mus musculus)
I0avikd Treipaparélwo dIoTI:

* Q¢ ONAAOTIKO £XEI KOIVA OTOIXEIO ME TN QUOIOoAoyia & TTaBoAoyia
TOU avOpwTtTou

* EUKOAN & OIKOVOUIKI dlaxEipion o€ epyacTnplako TepIBAAAOV
ASyw TOU HIKPOU peyEBOUG

* EukoAia diaotaupwoewv- MIKpOog KUKAOG KUNoNG (21 nUEPEQ)
* FpRyopn evnAikiwon (5-7 eBOONGOEQ)

* Mikp6¢ KUKAOG {wn G (12-18 pniveg)



Opopuktika ZteAéxn Movtkou:

«(¢ OUOULKTIKO 2TEAEYOC opilsto
TO OTEAEYOoC €Kkelvo TmoOU  EXEL
olatnpnoeL Tt  YEVETIKN  TOU
ovotaocn ywa  touAaytotov 20
avadpouec  OlAOTOUPWOELC  Kal
OUVEMTWG OAoL tou ol yovidlakol
tormol Bpiokovtat o€ oUOlUYWTIKN
kataotoon, EEQUPOUUEVWY  TwWV
(PUOLKWV UETaAA YWV »

(otadepo yeveTiko unootpwua)

Altman & Katz, 1979 — Morse, 1981

Mouse Genome Informatics. www.jax.org
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Ynuoaoia:

e Jta Slayoviblakad ocuotipota TpoomaBoUpE  vo.  cuoxetlooupe  pia

OUYKEKPLUEVN Aeltoupyla pe aAAOLWOEL, OTO OUVOAO
TOU opyaviopoU

* [ToAAol dpatvoturnol kaBopilovtal amo diktua yovidiwv (my. avoooloyLkn
QTOKPLON, KAPKIVOC) TTOU O€ KATOOTAOELG YEVETIKAG HUrtopouv
va 6pacouv otn Slayovidlakn petaAlayn, emnpedloviag €10l
TN OUYKEKPLUEVN yoviOLaKkn Aettoupyia

* AKOMO KoL LETOEL SLaPOPETIKWY OMOULKTIKWY OTEAEXWVY, N dLtayovidlakn
HetaAAayn pmopel va emipEPeL SLaPOPETIKEC PALVOTUTILKEG AAAOLWOELCG
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Experimental Autoimmune Encephalomyelitis as a mouse

Model for Multiple Sclerosis

MOG 35-55 peptide
M.tuberculosis

Pertussis toxin

SIL

Mice are recorded every 2 days for neurological deficits according to
the following clinical scale

0: no clinical disease

1: tail weakness

2: Paraparesis (incomplete paralysis of 1 or 2 hind limbs)
3: Paraplegia (complete paralysis of 1 or 2 hind limbs)

4: Paraplegia with forelimb weakness or paralysis

5: Dead or moribund animal



EAE disease initiation and progression in wt mice

Chronic phase

immunization



OpopkTika ZteAexn Kat M'evetikn MNpodlaBeon otnv Maboloyia




¢ 1| Online resources for the mouse
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Bi1oTTANpO@OpPIKI Kal
MeveTikn MovTtikoU
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The mouse as a model for human
biology: a resource guide for
complex trait analysis

2007 Nature Publishing Group
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Defective LPS Signaling in
C3H/He) and C57BL/10ScCr
Mice: Mutations in Tlr4 Gene

Alexander Poltorak, Xiaolong He,* Irina Smirnova, Mu-Ya Liu,7
Christophe Van Huffel,! Xin Du, Dale Birdwell, Erica Alejos,
Maria Silva, Chris Galanos, Marina Freudenberg,

Paola Ricciardi-Castagnoli, Betsy Layton, Bruce Beutler§
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2T1ad10 avATTTUENG TOU ENBPUOU TOU TTOVTIKOU

Fovipotroinon : Epg@ureuon, MNaoTpidiwon, : i i
& BAaoTotroinon . ApXIkf} opyavoyéveon ! Opyavoyéveon : Tehikn Avémrrugn

S .. A—

commen

nes
Eyslids closed
Long whiskers

Blastocyst form
rurning

y fermation comme

i
i
S
=
=
8 s
S
E
°
&

ephric kidney; Pig
Overt sexual dimorphism of gonads

Primordial gerr

Primordial germ cells enter gen

Lung buds
omite formatior

o
et




21ad1a Avatrtugng EpBpuou-trpiv TNV EPQUTEUOT




Q®uoikn / TexvntA

Zona
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Cumulus
(follicle)

cells vl ___Second
/ % polar body
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Host post

Surge in plasma level of LH
(natural ovulation) or
hCG (super ovulation) *

Nuclear maturation

Breakdown of germinal
vesicle and onset of
first meiotic division

First meiotic
division and polar
body formation
complete before
ovulation

OVULATION AND FERTILIZATION

Fertilization

triggers completion

of second meiotic
division and formation
of second polar body

EXTRUSION OF 2nd POLAR BODY

Nuclear membranes
form and pronuclei

move toward center;
DNA synthesis starts

First round of
DNA synthesis
complete

CLEAVAGE TO TWO-CELL

Second round of
DNA synthesis cccurs
1-5 hr after first
cleavage

Qoppniia & yovipotroinon

Bursa or
sheath

Infundibulum

Ampula swollen
(shortly after ——
ovulation)

— 12 PM

- Noon <——hCG %

Ovulation and
fertilization
around midpoint
of dark cycle

— 12PM |—

Noon

— 1 12PM

2 cell

Oviduct —

[ 5-8 cell
2.5 dpc
Utero-tubal

junction \ Compacted

morula

3.5 dpc

Blastocyst

Uterus (lumen very narrow)
at the time of implantation

(3-dcell

— Noon Early cleavage

— 12PM

— Noon
Compaction
— 12 PM

- Noon
"Hatching"
— 12PM

Implantation
- Noon
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2" ENOTHTA:

AlayoviOIoKd CUCTAUOTO TTPO0ONRKNC, TUXAIOC EVOWUATWONC N
UTTEPEKPPAONC

2roixeia Mopilakng-Zuotaon Alayovidiwv
Karaokeuny 51ayovISIOKWY TTOVTIKWY
AvaAuon AlayoviOIaKWV TTOVTIKWV
Epapupoyég & Trapadeiypara



Evowpudatwon ToAAaTTAWY diayovidiwv o€ Tuxaia
XPWHOOCWHMIKA Béon

Xpwpoowpuiké DNA

— ESwyevég
Novidio
(Arayovidio)

Alayovidiaky akoAouBia -tandem array of transgenes.
(AlayovidIaKOG YEVETIKOG TOTTOG- transgenic allele)




2TOXOI:

ANAAYZH 'ONIAIAKHZ AEITOYPT'IAZ MEZA AINO TH MNEIPAMATIKH
YNEPEK®PAZH

2Y2ZXETIZMOZ NONIAIAKHZ YNEPEK®PAZHZ ME NAGOAOI'IKO
QAINOTYTO (MEIPAMATIKA NMPOTYTIA)

ANAAYZH PYOMIZTIKQN ZTOIXEIQN KAI NMPOTYIMNQN EKOPAZHZ



O oxedlaouog evog diayovidiou BacileTal OTIS AVAYKEG TG AVAAUONG Kal
TA TTPOTUTTA EKQPACNG TWV PUCIKWYV YOVIOiwV

Eidog
CDNA (0nA. ek@palOpeEVO YOVIOIO HETA TO HATICHA)
Novidiakr aAAnAouyia (dnA. @UOIKO Yovidlo e ecwVIa/eEwVIA)

(utroKIVNTEG, BN peTa@palopeva akpa MRNA,
onuaTa TToOAUadEVUAIWONG)

Quoika (dnA. Tou 16iou TO yovidiou)
EtepoAoya (OnA. atré AAAa yovidia TTou EVOEXETAI VA EVICXUOOUV N
va EAAXICTOTTOINOOUV TNV £KPPACN)

KaBoAiko (dnA. oto 0UVOAO TWV ICTWYV TOU TTOVTIKOU)
loTo£101KO (ONA. O€ CUYKEKPINEVOUG IOCTOUG TOU TTOVTIKOU)
EkTOTrIKO (OnA. 0€ 10TOUG TTOU PUOIOAOYIKA OE EK@PPAlouv To Yovidio)

2UVEXNGS
ETrayépevn



NMoapadeiypara Aiayovidiakwv Kataokeuwv

Kataokeun Nnvyn 2TOIXEIO
DNA EAéyyou

| B
A
L. l”’“’"“—*—'—‘ Etepoloya

2. |prom; 5' UT‘ ex]—; ex i'—{exHTS' UT; p(A) Fovidio Puotka

3’ UT; p(a) «YBpP10IKA»

4. Alayovidia peydAou peyédoug FovISIOKOS g o s
Bacterial Artificial Chromosomes (BACs)  Témog
Yeast Artificial Chromosomes (YACSs)




MeBodoAoyieg Eicaywyng Aiayovidiwv

1. MeTaoXNUATIONOG BAACTIKWY KUTTAPWV
(MpoBAnMaTIKN HEBOOOG — K HWOAIKAY)

3. EmipoAuvon pe loug (Adevoioug, PeTpoioug)
(MpoBANUATIKA HEOODOG-TOSIKOTNTA, KHWOAIKA»)



H diadikacia TG TTPOTTUPNVIKNG MIKPO-£yxuong DNA

holding pipet

nucleolus




To TTPWTOKOAAO UE « PIO HOTIA »

AdTNG
Oppovu(r? 2UYYEVIKO
Enayw\(n oo N
Qoppngiag
duoikn

AlaoTavpwon

A@aipegon
Zuyotwv

Mikpoéyxuon
DNA
PS Metapdoxeuon

duoikn
Kardaotaon
«OioTpou»

Quoikn
AlaoTavpwon
Me oTeipo
OPOEVIKO
(BaoekTopn)

«Weudéykuog»
©OnAukod

| — [CEvVNnOon



1. Aviyxveuon «51ayovIOIaKwV I0pUTWYV OEIpAc» (transgenic founders)
(PCR, uBpI10I0HOG OTUTTWHATWY OXIOMAG ME ONUACHEVOUG AVIXVEUTEG
yla Tn avixveuon Tou diayovidiou)

2. EAeyxoc petaifaong Tou diayovidiou-KaBopiopuodg apiOuou avriypa@wyv
AlaoTaUupwon PE TTOVTIKOUG OUYYEVOUG OTEAEXOUG
(ATTOKAEIONOG OTEIPpWYV “I1OpUTWV”)
TOVOTUTTIKR) avAAuorn yia TRV aViXVEUO TOU diayovidiou 0Toug atToyovoug
(YBP1OIOHOiI OCTUTTWHATWY OXICHAG)
AlaXwWpPIoHOG TTOAAATTAWY EVOWHATWOEWYV
AlaXWPICHOG HWOAIKWV
H petaBifaon akoAouBei Toug BacIKOUG KAVOVEG YEVETIKNG

3. EAgyxog akegpaidTnTag diayovidiou
Xaptoypdapnon d1ayovidIaKoU TOTTOU META aTTO TTEWEIG YEVWHIKOU DNA
ME TTEPIOPIOTIKEG EVOOVOUKAEATEG, KAl UBPISICHO CTUTTWHATWY HE
onUHaocuévoug avixveuTtég (Southern Blot)

4. EYKATaOoTOON OTTOIKIWV TWV O£IpWwV -ATTAR YOVOTUTTIK avdAuon pe PCR




Mapadeiypara MovoTtutrikig AvaAuong

Avixveuon
I5puTWV

Xaptoypdenon Aiayovidiou
(Southern blot)

11112 13 14 Pt

2TUTTWHO
ZXIouNg

AvdaAuon «pouTtivag» pe PCR



1. AvaAuon lNpotutrou Ek@paonc oto emmitredo Tou petaypa@ou (mMRNA)

* AtTTopovwon OAikou RNA aT1ré 10ToUG Kal KUTTAPO-
Aviyxveuon ‘Ek@paong Tou diayovidiou (RT-PCR, Northern Blots, S1 nuclease
mapping, Ribonuclease Protection assays)

» Avixveuon METAYPAPOU O€ TOMEG IOCTWV ME UBPIBICHOUG iNn Situ

2. AvaAuon lMpotUTtTou £EK@paonc oTo ETITTEOO TNC TTPWTEIVNC (EAV UTTAPYXOUV
AVTIOWUATA R TO O1aYOVIOIO PEPEI EVOWUATWUEVO OEIKTN-taq)

* ATrTopovwon TTPWTEIVIKWY EKXUAIOCHATWY ATrd 1I0TOUG | KUTTAPA, SIaXWPICHOG
ME NAEKTPOPOPNON- AVOOOAViIXVEUOT O oTUTTWHaTA (Western blots)

* AVOOOIOTOXNHEIO OE TOMEG ICTWV
* Avooo@B0opPICHOG KAl KUTTOPOUETPIO PONG
* MeAéteg OpAoNnG 1 EVEPYOTNTAG

3. QaivoTutriKi avaAuon (1IcTora@oAoVIKEC, KUTTAPOAOVIKEC KATT. AVaAUOEIc)




MNapadeiypara:
*AvAdAucon UTTOKIVNTWYV HE XpRon diayovidiwv-JapTupwy (reporters)
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YtrokivnTAg: Smooth muscle actin YtokivnTiig: Myelin Basic Protein YmokivnTig: Mevikog
MdpTupag: B-galactosidase MdpTupag: B-galactosidase Mdptupag: EGFP
Agiog Muikég loTdg OAlyodevdpoyAoia Aigpopa Opyava

* MeipapaTikd TPOTUTTA KAPKiIVOU-UTTEPEKPPaO K-ras, p53, KATT.
* MelpapaTIKA TTPOTUTTA PAEYMOVI G- UTTEPEKPPACT KUTOKIVWV



3" ENOTHTA:

AlayovidioKa cuoTRUaTa YOVIOIOKAG OTOXEVUONG (gene targeting)
BAaoTika & EuBpuika BAaoTika KiutTapa
OpdéAoyocg Avaouvduaopuoédcg- “knock-out” & “knock-in”
MeBodoAoyieg
®daon |l ovidIaOKEG KATAOKEUEG OTOXEUONG
Novidiakn X16xevon o EB
EtiAoyR avaouvOUAOHEVWY KAWVWV
®daonll Evowpdtrwon EB ot éuppua
®don lll Xipaipikd {wa
®daon IV AvaAuon TTovTIKWV
E@appoyég & TrTapadeiypara




2TOXOI

ANIXNEYZH, ANAAYZH & MIZTOMOIHZH T'ONIAAKHZ AEITOYPIIAZ MEZA
AlNO TH NEIPAMATIKH ANTIKATAZTAZH KAI ANOZIQIMIZH TOY
ENAOIMENOYZ T'ONIAIAKOY TOMNOY

ANAAYZH ANOPQIINQN NMAOGOAOIO-ZXETIZOMENQN METAAAAIQN
MEZA ANO TH NEIPAMATIKH EN2QMATQZzH TOYZ 2TO OMOAOI'O
FONIAIO TOY NONTIKOY

-2TO ZYNOAO TOY OPTANIZMOY
-2E EMIAEFMENOYZ IZTOYZ



Euppuikd BAaoTikd KUtTapa (EB)
(Embryonic stem cells-ES)
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http://www.cell.com/content/vol100/issue1/images/large/CELL.100_1_143.1004.f1.jpeg
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(Inner cell mass-ICM)
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KaAAi€pyela EpBpuikwyv BAaoToKUuTTApWY

Jrrogrowuda ERBoulicny
«IroBNaorwy

xamiza Inhivitory Factor (LIF

Ixaiz Inhivitory Factor (LIF)

AOGI0POPOTTOINTES ATTOIKIES | AlAPOPOTTOINHEVEG dnomizg



OpoAoyoG avaouvOUAONOG METAEU YOVIOIOKWY
KATAOKEUWV AVTIKATAOTAONG KAl EVOOYEVWV
YOVIOIOKWYV TOTTWV KATA TN YOVIOIOKI) OTOXEUON

“Knock-out” : avtikatdotaon Ye JETAAAQY ATTOCIWTTNONG
“Knock-in” : avrikatdotaon ye petaAAayr) aAAoiwong Asitoupyiag i pubuiong



H kataokeun yovidIlaknG OTOXEUONG TTPETTEI VA PEPEL:

 peyaAa Turuata DNA (>2Kb) uwnAnic opoAoyiag Kal OuyyEVEIQS TTPOC TO
(PUOIKO YEVETIKO TOTTO KAl EKATEPWOEV TNC TTEPIOXNC TTPOC METAAAaY-AKpa
(To TT0O00C0TO TOU OUOAOYOU avaouvduaaouou gival avaAoyo Tou
ueyéBoug Tou ouodAoyou DNA)

* TN METOAAQYTN) N oTToia Ba TTPETTEI VA £XEI EAEYXBOEI o€ ETTITTEDO TTPWTOTAYOUC
aAAnAouxiag, KaBwc Kal AsIToupyika epooov auTtod gival duvaTo

0 ouOAoyo¢ avaouvouaauog ival Eva arravio
paivouevo (auyxvornta 1:108) kar ouverrwc givar amrapaitntn n
OTPATNYIKA YId TOV EUTTAOUTIONO TwV KaAAigEpyeiwv EB o€
avaouvouaouéva KuTrapa



| « KAQOOIKA» OTPATNVIKA EUTTAOUTICUOU:

: i 1. @é‘Z'IKI? em/\’ow? KUTpoUL)V TTOU 1"r£p|éxouv NV y’owélou(r'] KGT’GOKEUI’] )\c’)’yw NG
i dpACNG VOGS TEPOAOYOU YOVIQiOU TTOU TTPOCDIdEI AVOEKTIKOTNTA O€ [ia
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1° AvTiioTikO
€MIAEyEl TA KUTTOPA

TTOU £XOUV TNV KATAOKEUN
OuodAoyog ] ]
Avaouvduaouog Tuxaia Evowpdrwon
=) {\E) 30 5 M (+) 3 (-
[ | I 1 L.. 1 I |

Témrog Evowpdrwong

=

]
2° AvTiBioTIkO
2KOTWVEI TA KUTTAPO
Me Tuxaieg EVOWHATWOEIG

Kataokeuni otoéxeuong

Xpwpoowuiké DNA



Eicaywyn Kataokeuwyv otoxeuong oc EB

* MeTaoXnNUATIOPOG KAAAIEPYEIWY BAACTIKWV KUTTAPWY UE NAEKTPOTTAANO
(electroporation)

* AvakaAAIEpyeEla o€ oTpwua IVOBAaoTwyV Kal LIF TTapouacia avTiBloTIKwy €TTIAOYAG
* ATTOuOVWON avlekTIKWY KAwvwV (200-1000)

» AvakaAAiEpyela KAwvVwVY o€ TTOAAATTAEG TTAGKEG (96 well replica plates)

* [ OVOTUTTIKOG EAEYXOG-ETTIAOYI KAWVWYV TTOU PEPOUV TOV OOAOYO avaouvOuaouo
* '/EAgyx0G KapuwTtuTrou

» Anuioupyia atroBEUATWY ETTIAEYMEVWV KAWVWV

» ETTavagopda EB o€ BAAOTOKUCTEIG
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Pick clones

Trypsinize

Culture, rinse with PBS,
and lyse 96 ES cell clones

Ethanol
precipitation

M A2 Bl C2 C3 E2 F2 C

Grow for 5 days
feeder plate

<« dvoiwkoc
<« ﬁe%% AKYUEVOC

Tormroc

3 X 70% ethanol
washings

Grow and freeze

Gelatinized plate

Restriction Agarose gel
digest in the —> electrophoresis
same plate and Southern blot

analysis

M A2 Bl C2 C3 E2 F2 C



Texvikég MeTtagopag

* Mg uikpogvean

holding pipet injection needle

blastocyst

* Me ouvtngn epBpuwyv (aggregation chimeras)



Movidiakn ZT1oxeuon Evdoyevoug [eveTikoU ToTTOU (Gene Targeting)

-

ES kUTTOpQ B)\G’O'T(I)KU’O'T
ATTO TTOVTIKI QTTO TTOVTIKI
XPWHATOG qubumog
agouti paupou

MeTauodAuvon

Karaokeun otoxeuong . g
ME QOPEA OTOXEUONG

MetaAAayuévo ’
YOViBIO PETA aTTd EmAoyr/
OMOAOYO EptrAoutiopog
avacuvouaouod avVaoUVOUAOUEVWYV
ES kKAwvwv




MeBodoAloyicc Aiayovidiakwy II: Movidiakh ZToxcuon Evdoyevolc
CeveTikoU TOTOU (Gene Targeting)

EyouTeuan o€ Bt unTépa

) |pa|pn«5g X %;D AlaoTaupwon pe BnAuko

@

%(3 X »%(} Al0oTAUpWOT €TEPOZUYW

@

Opdduyo yia TV peTaNagn




Xiuaipa
EBamo agout L
BAGGTOKUGTH GTT0 LaUpo
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TTapadeiypa Epappoynic
Knock-out
oTnv AvoooAoyia (1)

Knock-out wou ennpealouv
TNV emiAoyn Twv
T - AeH@oKUTTAPpWY
210 OUpo

T helper cell




Knock-out otnv AvoooAoyia (2):
H mAciotporikn dpaon Tou TNF kai Twv umodoxEwv Tou

PuagioAoyi
- vaioAoyia

Apuva évavti paktnpiwv
TN - 26KD) AvoooAoyikn PUBuion

7 ST Avantuén & Opyavwon
4 Acutepoyeviov Asppikwv Opyavwv

4
»

TTaBoAoyia

ZnnTikn KartarAnia

Stress Response Activation Peupartocideic ApBpiTida

) ; h PAcypovwdne EvrepiTida
Apoplosi Proliferatiomn
2 ZkAnpuvon Kara TTAakag

Zakxapwdne AiapATng
EpuBuparwdng AUkog



Ileal inflammation resembling Crohn's disease
in TNFAARE mice

TNF+/+ 8wks TNFAARE/AARE 7wks

T
X
N

Kontoyiannis et al.,, Immunity, 1999




MNapadaiypa “Mayidag Novidiwv” (Gene Trap)

Lz o

SA SITE l

Evdoyevng
MoVvISIWHATIKOG
Tomog

Oxnpa Mayidag
Novidiwyv

l

«Mayidgupevor

SA SITE

MeTaypaeo .
| LACZ




a Enhancer trap

/\ Endogencus gena X HEV-tk
l—} p3LSN vector promaoter

e | o
. Iy Lpromoter. | |
Endogenous pA

regulatory elament
l Mector integration

TTayida «Evioxutn» [

RINA

Protein Protein X

b Gene trap

Endogenous gena X hp-actin
d 9 oGTA4.5 vector promoter
T 570

|
T

SA pA

l Vector integration

TTayida «[ovidiou»

1
|

[

Spliced transcript

— [—
[Proteinje™ F __|__- Y
— --__ljga - / @

L d

€ Promoter trap

Endogenous gena X PGK
- ¢ pB-gal vector promoter
I T T ~—|
lacs |

«<YmoKivnTn» S | >

Vector integration

-

DNA —

|

RNA . ) —

Protoin _




Vector Electroporate
Ll Screening

¢ =
G418 selection l
] | : : : ] ]
Pick clones

dololololololol master plate

v

Freeze multiple «— |olololololololalldololalalalololidalalololalolo] —w RNA

replicates

Transfer clones to different
‘/ l \A culture conditions

iBleiE eies e e lsee) e s sleisl el
Factors Neuronal Blood  Vascular Heart v-Irad  Hypoxia

e
\woo/lceo/\voe/lcoo/leca/lcoo/lcec

¥ N

Sequence Mouse —%




4" ENOTHTA: H véa yevia

» Alayovidiaka cucThuara ETIAekTIKNG Tovidakng Tpomroinong (Conditionals)
2uoTthpata Totroe1dikou avaocuvduaopou (Cre/loxP, Flp/Frt)
2uoThpata TpoTroTroinong ME AVTIMIKPORBIOKESG OUTIES




EniAekTiKn MNovidiakn peTatpomn- ApXEG

2TOXO0G:
AvaAuon yovidIaKAG AsiIToupyiag
2e loTo£1dIKO 1) :
XpoviKa TreplopIoHEVO TTAQIOI0
Affected Unaffected Unaffected Wild-type

e T | e
ISP Effector Target transgene T5P Effector
] o ST e |

l+— Ilichcer l

| If _‘\J
Target transgane -

O

Avika ZUoTnuara
AAMNnAeridpaonc




Yvotipoto Torogld1kov
OVOGUVOVOGUOV

Epappoyn Tomo-€Id iKWy
AvaouvduaoTikwy ev{Upwy:

1. Cre/loxP

2. FLP/FRT

loxP

-
ATAACTTCGTATAATGTATGCTATACGAAGTTAT

FRT
CTTCAAGGATAAG

CTTTGTATAGGAACTTC

—»=— Essential region —»—




[Mp6BAnua

H KaBoAIkA atrevepyoTtroinon . Alayovidiaxo
TOU YOVIOioU TTPOKOAEI oo e  Creotoug
Bavarto Tou euppuou... - »

VEVPAVES

Nevpogiow)
OTTEVEPYOTOU| O

To éuBpuUo AVATTTUOCETOI KOVOVIKA KOl TO
eVAAIKO {wo ek@palel To yovidlo o€ 6Aoug
TOUG 1I0TOUG TTANV TWV VEUPWVWV

... UTTAPXOUV OTOIXEIQ TTOU Lox/Lox Cre Lox/Lox
dnAwvouv OTI TO YoVidlo auTo
mraidel poAo oto KN Tou
EVNAIKOU

Katsanou V., Papadaki O. and D. Kontoyiannis. 2004



2 voTnpara Tpomwomoinong HE avTIHIKPoPIAKEC OUTIEC
(Tetracycline, Doxycycline)

Evepyomoinon

¢ "::f“"'l r

1etO5 TATA Target ORF | pA tetO> TATA Target ORF | pA
ATmevepyoroinon

tetOz | TATA Target ORF [ pA

AiwAR PUBuIoN

Target ORF | pA



Mehrad et al. Am. J. Resp. Crit. Car. Med. 2002



Inducible Systems for the overexpression of the RNA-binding protein HUR

Binary Tetracycline Responsive System Reduction of cytokines in LPS challenged mice

Transactivator Transgene TNF (ng/ml) IL1B (pg/ml) IL6 (ng/ml) TGFB1 (pg/ml)

| PhLysozyme qras¥4d hGH-pA v
v

&
B
+ Dox 88 - Dox g * B =
o P
/ \ % ) : N
o
—

N+S n=6
7 N+D n=7
[0 T632 +Sn=7

WA HA-HUR & EOIVA HA-HuR 1o oner

*1—Kb—' Responder Transgene

(lw/Bu) ANL

=]
= =]
o o
491

IL6 (pg/ml)

(jwyBd) g

Katsanou et al., Mol Cell, 2005




Combination of filters

Pathophysiological

Tissue Specificity Identification Identification of
Specificity & Importance of clusters Regulatory process

AJR

Myeloid Splicing
Lymphoid Inflammation Localization
Endothelial Autoimmunity Analysis of Stability
Epithelial Growth Variations in Translation
Neuronal Transformation RNA:RBP Interactions with
Glial Degeneration Interactions Deterministic
Embryonic effectors

Identification

_ _Research Plan _ _ _ of Tissue &

RBP
permutation

Disease Specific
Post-transcriptional
Regulons

Methodologies

Conditional Analysis of Genomics & Gene Expression Assays
Mouse Physiological Ribonomics Biochemical/Genetic
Mutants Processes & animal In Derived interaction assays

models of human Tissues & Transgenic permutation
Ex vivo disease Cultures of RBPs with defined
Cultures properties




Identifying tissue specific HUR regulons relating to immune disorders

CNS

Lung] Gl

Cre driver

Tiel
(Fassler, SE)

Specificity
Endothelia

Deletion

Ed 8.0

Survival

Viable/
Fertile

Imm.Disease

Arthritis, IBD,
Septic Shock

LysM
(Forster, GER)

Myeloid

Ed 8.0
(HSCs)

Viable/
Fertile

Myelopoiesis,
Inflammatory,
Infectious

Lck
(Marth, USA)

T-lymphoid

>Ed 12.0
(DN Thym)

Viable/
Fertile

Autoimmune
Infectious

CD19Cre/

cGC1Cre
(Rajewsky)

B-lymphoid
M.Turner,
Barbraham Inst.

?

Organ Specific
Systemic
Autoimmune

CamKIllI
(Shutz, GER)

Neurons

Perinatal

Viable/
Fertile

Multiple
Sclerosis

MOG
(Kollias, GR)

Glia

PnD 14.0

Viable/
Fertile

Multiple
Sclerosis

Fabpl
(Gordon, USA)

Int. Epithelia

Ed 13.5

Viable/
Fertile

IBD

Villin
(Gumucio, USA)

Int. Epithelia

Ed 12.5

Viable/
Fertile

SPC-rtTA-Cre
(Whitsett, USA)

Pul. Epithelia

Ed. 6-10
(Dox)

Viable/
Fertile

Pulmonary
inflammation




5" ENOTHTA

E@apuoyn Tnc d1ayéEveonc oTn AEITOUPVIKNA YOVIOWUATIKA Kal oTn BIoIaTpIKNn
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DUVOTUNOC et ' OV{O10

EmaAnfevon
2 TOY0V

DovoTUTIKOCH XVGYETICHOG :
KobBopiopog TCovidiov- Ielpaporikn
[Tepopotiko @ Ztoxov Kot EmBepainon

. . , Avdmtoér
[Ip6TUmo Noonpotog 2VGYETIGLLOD £l

OepameuTIKOD
[TpwtokdArov

20106 LLOG,
AOKIOGTES
2 KELOCUATOV

EmaAnfevon
2TO)0V

AEITOVPYIKEG
MéBooot OOKILOGTEG
[evopikng/ [IAnpo@opixn EMAEYUEVOV
[Ipoteopknc il Svoystiopot Tovidiov

[Tepapotica

[IpoTuma

['oviolo === OaIvOTLTTOC

Aokipocio
OepamEVLTIKOD
[TpwtoxoAriov

Egoppoyn ITpwteg
TELPOLULOTIKOL . K?ulVlKéC;

[TpoTouma,
AOKIOGTES
AGQaAEinG

Aoxipég




MeTaAAagoyéveon &
Arayéveon

Eupciag
KAipakag

& Do

& Do

!

BeATiwon

n




Avixveuaon OegpaneuTikwV Movidlakwyv ZTOXwWV OTIC IOE

X knock-out Enidpaon oro
Novidiou Paivoruno IGEN
TNFRI E€oudeTEpwon
TNFRII BeATiwon
RAG-1 E€oudeTepwon

CD4 Enmdsivwoon
B2M BeATiwon
TcRO OudeTepN
uMT OudeTEPN
IL-12 BeATiwon
IFNy BeATiwon
IL-4 OudeTepn

* IOEN= I&iotraBeic PAeypovwdng EvrepiTideg

Kontoyiannis et al.,, J. Exp. Med., 2002



ES to Dopamine neurons rescue an animal model of Parkinson's Disease

‘Nurr-1 transfected ES cells generated
midbrain CNS precursons

‘Engraftment into 6-OH-DA

treated hosts

*Replacement of damaged neurons in
striatum

@
4,300 (1um)

TH/Serotonin/GAD67 i S
8 weeks

— n N
w (=] w

-
o

No. of cells per graft (x10%)

Kim JH et al. 2002. Nature

o W




Transplanted embryonic stem cells survive, differentiate and promote recovery in injured rat
spinal cord
John W. McDonald et al. Nature Medicine 5, 1410 - 1412 (1999)

o

#Brdl (+) cells por section

£ 4 2 0 2 4

Distance from epicenter (mm})

Figure 1: BrdU labeled ES cell-derived cells 2 weeks after transplantation.

a, BrdU-labeled nuclei per 1-mm segment in longitudinal sections (n = 11 rats; three sections per rat). Data represent mean s.e.m.
b and ¢, Hoechst 33342-labeled sections 42 d after injury, transplanted with vehicle (b) or ES cells (c) 9 d after injury. d, BrdU-positive
cell (purple; long arrow) co-labeled with GFAP (brown; short arrows). e, BrdU-labeled cell (purple; long arrow) co-labeled with APC CC-
1 (brown; short arrow). f and g, The mouse-specific marker EMA shows processes (arrows) emanating from ES cells (f). *, Nuclei in f
are stained by Hoechst 33342 in g.



ES to Oligodendorcytes remyelinate damaged spinal cord axons in rats

ES cell-derived oligodendrocytes are capable of myelinating multiple axons in culture.

O1 immunoreactivity (green) is superimposed on a phase-contrast image in a mixed ES cell-derived neuronal/glial
culture (9 DIV).

White arrows indicate axons and red arrows indicate O1 immunoreactive wrapped axon segments.

(B) Scanning EM shows oligodendrocyte (O) and passing axons (black arrows).

Higher magnification (box from B) demonstrates early axon wrapping (red arrows) by an

oligodendrocyte process (C), which is similar to early phases of myelination described in

studies using video microscopy (49). Transmission EM shows myelin profiles typical of early myelination

in 9 DIV culture (D and E).

Liu, S et al. 2000. PNAS


http://www.pnas.org/content/vol97/issue11/images/large/pq1004079003.jpeg

Rescuing from RAG2 absence and immune deficiency via stem cell, gene targeting and
somatic nuclear transfer technologies

Expand HEC culture
and transplant

Dissoctaie EBs and &
indect with HoxB4lGFP

Differentiate =

Muchear iransler inig
enuclealed oocyte

Repalr Rag2 gene B
in ES celis

g P
#ctivale and cullurég
b blastocyst

Rideout W, et al., 2002. Cell
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