Table of contents

Summary 9

T RNAINTERFERENCE ... ... .o Selnsdnle i sl Dl e i A0 11
1.1.1T Designing the perfact sIRMA ... i iiiissen s stasasssassnes T2
Tl MURINE EMBREOGENERI 1.1 o sisiiinssstnssatatbosinsses s rasssns st sa s s arpe 13
1.3 GROWTH OF HUMAM CELLS IN CULTURE ...ccisonsassasensssns nssnssmssasses sosss ms susen 14
1.4  HUMAN EMBRYOMAL CARCINOMA CELLS ... ...ocoeeeerceresresrosenssoesessessssessmsseses 16
1.4.1 Embryonal carcinomas as a moded of eany development. .............cceee. 15
1.4.2 EC and embryo specific cell surface antigens..............nn., 20
1.5 HUMAN EMBRYEMIC BTEMICELLS ... .ociuxani st xnsis s siuas ias sas ans nas avs sasansens sawes 22
1.5.1 Derivation, culture and propagation ... 22
1.5.2 Other sources for derivation of human embryonic stem cells............... 23
1.5.3 Human and mouse ES calla.............c.coveeimeimiriins e cscn s s e ses sem maan 26
1.5.4 Pluripotency of hES cells and formation of EBS ...........ccociveiciiiiiniinns 26
1.6.6 Tropheciodern oiffaramiiation .........ccu i e bra s e sea s e seans 27
148 B RO G L I o e ety 27
1.7 OCTd TRANBCRIPTIOM FAGTOR, coieisrsrintisern ot e raremmnssrasssssns pasessssssssnsassos 20
1.8 ANS OF THE PRIUECT ... .o s e i S el e o Y 30
1.9 DowN REGULATION OF OCT4 USING OTHER STRATEGIES .........cocoeeimciinniaans a

2. MATERIALS AND METHODS ........ccooeiieiecme s mmenns D

il TR © 10y =1 T V- i e Tt R R s s B T P e e R L
D R P A P ey e s T T e S e R R s
2.1.2 Laboratory Consumabies.....

e N AL Ao A e il (8 SR Rl T

e Eall eGSR e
- A RN e N R 39
P el ST T e Tl e e e S Ml o e e S
] A T e M A b S A P L e A 40
L T T e ) L o e R e N e T 40




2211 Derivation of mouse embryonic fibroblasts (MEFS) ........cceweeeecimeacennnns 40

2.21.2 Preparation of mousa embryonic fibroblast feader layers...........ccccoceeeee 40
2.21.3 Treatment of tissue culture plastic with growth substrates ..............c..c.... 41
2.2.1.4 Preparation of Conditioned Medium {CM) 41

2.2.2 Microscopy
2221 Phass Confrast MICIOBOODY ... s

2232 Fluoragcancs MICTOBOOMA . ...uuuirnemisannissssninssssss ssasnssssisssssas s irmmbriie i

2.2.3 MainiBnance OF CBIY N8BS, .. .. o auwssasssmsusssusassanssibsmssmusasiasssusbasnansdt SHEEE 42
2.2.31 Human ES cells.... 2
o Tt ]S R P R AR 42
2233 Al othar el .. . ... . T s L S 43

2.2.4 Seeding human EC and ES cell lines for RNA interfarence ................. 43
2.24.1 Human EC calls..........cconnminnnnine. : R
2240 HuriitES caliartor s oonand Mok Wi VA b, cosian e nd1 ] RS 43

b B R Ty T P s & 17L& 9 QPR hy RIS SO e M i ) 44

2.2.6 Transfection of call lines with plasmid DNA..........ccccocvenicvenncnscsisnennns 45

2.2.7 Fluorescent activated cefl sorting and flow cytometry ..........cccoocvveeee. 45
228 FIow CYIOMBIIY i stesssns siisrasiis sissaniauisusss

2.2.9 Indirect immunofiOreSCaMICE ... v et ssseenmsinssms s sssnsens seasmssmssnens 48
2.2.9.1 Preparation of cells for indirect immunoflUoreScenCe ... 48
2.2.9.2 . Indirect iMMUNOMNUOMBSCENGTE ....... ... i s s s i 48

2,210  Isolation of RNA from cells and cODNA production using reverse

BRI IR B - . 5 s anebins st ann it S b Bt i
et B Ll e TR R T e B S R e R R A TR
2.2.10.2 Quantitation of nuclaic acids
2.2.10.3 cDMNA production using reverse ranscriptase. ..o, 50

2211  Polymerase chain reaction (PCR} .............ce..
2.2.11.1 De=ign of oligodecxynuclaotide Primers ..o i eeressrers
2.2.11.2 PCR reaction conditions and product visualisation..............c.ccocoevnne 54

2212  Purification of DNA from agarose Q61 .......c.cceeverreereesmssssenssnsnsmsnns 54

2213 DNA Choning and plasmid consStruciion ............ccoveeeaiineeiesianssnns 54
22134 Uipaton of PCRPIODUCES . ... oo i iasesiresissnparsimssasiesssssss asssgscibansakion 54
2.2.13.2 Preparation of competent Escherichia coli cells using rubidium chloride 55
2.2.13.3 Transformation and screaning of E. coll...........ccorvcrrecmcrnncncrnsencenes 55

5



22134 Plasmid DNA proparation ... ecesisscessscessossasssassmsssessssmsssemsssssnses 58
2.2.14  Isolation of profein from cells and Western biotfing ....................... 57
PO RO . e i b e D 57
T DR AT P T T ] T e e e b e e e b L el &7
ey N e B GG . e T i e e O 59
Z2.2.15.1 Blot preparation ...........c..eeesreieessseres s 58
ey o pe b e T L e e e et st el N0, TSR
2.2.15.3 Hybridisation and washing proCedure ... e sessssees B2

3. RNA INTERFERENCE IN HUMAN EMERYONAL CARCINOMA AND HUMAN

EMBRYQONIC STEM CELLS.........ccooururmmremsemnsrens jasgielreeiie Sl
821 S INTRODUCTIOME i i A i A Gen L St ap o aatippnie e £ 0 B4
3.2 RMNAIMEDIATED EGFP KNOCKDOWN IN HEC AND HES CELLS .....cocoeevceve, 65

3.2.1 Derivation of hEC and hES cell lines expressing 8GFP..........c.ccceee. 65
322 wBFP kntokdowr By RN o e e i e S T 67
33 RNAI MEDIATED KNOCKDOWN OF OCT4 IMHEC AND HES CELLS ...vovecveune. 72
3.3.7 Optimal analysis time following Octd BNAG ..........ccooooeveeeeeeerereens 72
3.3.2 Morphological changes induced by OCT4 BRNAI ..........ooovooveeeeeririnn, 2
3.3.3 OCT4 RNAI results in differentialion of hEC and hES cells..............._.. 76
3.3.4 OCT4 RNAi induces trophoblast differentiation in hEC and HhES cells . 83
i G N e e e T rar I R ok a0

4. RNAI-MEDIATED KNOCKDOWN OF OCT4 ATTENUATES GROWTH IN
HUMAN EMERYONAL CARCINOMA CELLS ............coocovmrecsmmmsessssensssssesnsseesess 36

Mok A INTRELCTION .. inme i assbi e S O AT T e o s il a6
4.2 SIRMNA DIRECTED KNOCKDOWN OF OCT4 CAUSES GROSS MORPHOLOGICAL

CHANGES IN BOTH PLURIPOTENT AND MULLIPOTENT HEC CELL LINES ....co.ceeeeieveennn ar
4.3 THE EFFECT OF OCT4 KNOCKDOWN ON DIFFERENTIATION OF HEC CELLS ..., 98
4.4 KNOCKDOWN OF OCT4 ATTENUATES GROWTH OF HEC CELLS vovvveeesiesns 48

4.5 0OCT4 RMAI RESULTS IN TROPHECTODERM DIFFERENTIATION OF HEC CELLS105
46 SuMmmMmaRY

47 DIscussioN




5.1 CENERAL DISCUBEIDIN it bttt bttt sesitsa st e T Y
e ] T O s e e e e B ]
RE R BN B e et s r oottt e it e e T




