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phenot ype. An appreciation of why and how epi genetic
nodi fications are regulated is critical to the
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why and how epigenetic modifications are regulated is critical to the understanding,
detection and treatment of cancer and particularly the treatment of cancer stem cells.

Indeed, it is believed that one of the factors present in cases of recurrent and aggressive
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Hence, there is a need to provide reagents and methods for improving the control of

epigenetic regulatory mechanisms within the cell. In particular, there is a need for

compositions and methods that allow for greater control of gene expression so as to

influence cell fate decisions in stem cells and in cancer cells.



A first aspect of the invention provides for an
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specifically directed towards binding to one or more consensus sequences in the
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In a specific enbodi nrent of this aspect of the
invention, inhibition of the formation of a
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by exposing the cell to a Blinpl inhibitor conpound, a
Prnt5 inhibitor conpound and/or a Blinpl/Prnt5 conpl ex
i nhi bitor conpound. Suitably, the inhibitor conpound

In é:@pedaﬁt §ﬁib§§hﬁﬁ1tﬁh9@x@réé€%h|offfﬁé e:mblﬂanmml bolyeeptida is induced

wﬂtgrh he@ﬂ%ﬁ@ﬂp%& fetE% EgliwgrggBl I nggsgoq }Secgpr tﬁ%tlengpdes a Blimp1
e@h@e rd;'&l\&\ deﬁlllvéltl\@ dp%maméu@QWbbN eptiensllypnhe@fexptegsion of the

pol
PREERR 1 BvpedRdB el 6 cliior BrrdioRraithe saf wit the

exdr&gsﬁinl ﬁ@ldr%&sﬁn[ﬁéﬁ Prediotely| Tymoamséctﬁé Imyanhragledn e@nt.scm hahan cell
endaogenous r ri n UcCil n Iess

derl{Fg HIO (81%.8F [ 3RS 4081 PRl BHolRFndB (T @ éﬁv'ﬁére diment of the
invéritidd Ghd ehanfrhaRini 8N 19t meoBlastid® bl Eiritefouscoir &%l Whé. MSuitably the

metg‘lig’t?t?gﬁ‘l‘seQ%EEng %Pl Induc%@rﬁ‘j‘g e the Ceﬁllblm o, be

?uitably, the cell can be a nannalian sten1ce|| Stil
urt her ects of the inpve tlon ide for
i e ASRRoLS: Ot e b EMd Rl e oretiaSredlits in the

corﬂrbﬁ@ﬁé’f@?és/sﬁfn (Sf&ih@&{f M @f tre dutleb Setectediftad®the group consisting of
u risin ssi

Mieey i Bnothabrs: daBeThod oy oG i Biben B gDusp2;
ENBAY@E800027041; Sirt4; and Blimp1. The induction of the polypeptide complex in

the cell can lead to a reduction in expression of one or more of these genes.

A fourth aspect of the invention provides a method for promoting self renewal and
inhibiting differentiation within a stem cell comprising inhibiting the formation of a
Blimp1/Prmt5 complex within the stem cell. Optionally the stem cell is a mammalian
stem cell, suitably a human stem cell. In particular embodiments of the invention the
stem cell is selected from the group consisting of an adult stem cell; a stem cell
progenitor; and a pluripotent stem cell. It will be appreciated that the invention is in no
way directed at reproductive cloning of humans or the manipulation and use of human

embryos for the purpose of facilitating human reproductive cloning.

In a specific embodiment of this aspect of the invention, inhibition of the formation of a
Blimp1/Prmt5 complex within the stem cell is achieved by exposing the cell to a Blimp1
inhibitor compound, a Prmt5 inhibitor compound and/or a Blimp1/Prmt5 complex
inhibitor compound. Suitably, the inhibitor compound can be selected from a small
molecule inhibitor; a siRNA molecule that binds to Blimp1 or Prmt5 mRNA,; an antisense
oligonucleotide that binds to Blimp1 or Prmt5 mRNA; and a dominant negative version
of the Blimp1 or Prmt5 polypeptide.

A further aspect of the invention provides a method of controlling Prmt5 localisation
within a cell, typically localisation of endogenous Prmt5, comprising inducing expression
within the cell of a Blimp1 polypeptide, thereby inducing formation of a Blimp1/Prmt5



Figure 1 shows (a) a summary of key events during

nmouse germcel |l specification and devel opnment from
wE&200348021 5, and (b) expressbon anal ysis of capdi/dae@®7/001688

SET/ PR domai n genes by PCR of single cell cDNAs from 2

representative foupde grey) and sopmat i,
compi wEhin 18P £k Theegg@p‘l rﬁ'&ﬁ'{‘fﬁé vithet Ehe ?%ﬁc tf‘%"sémﬂf?“ous
Blirkd1 H@riogérbus Bl CSGifiblyS theFdellWaR bd aSrhél\MSrlahan stem cell.
i'mrunopr eci pi t ated mouse Bl inpl conpl ex exhibits an
argi nine nmethyltransferase activity, (a) Myc-tagged

StilThsS Bbee &f P nﬁ)@ht’&iiﬁt%ﬁ)i@e'?& RB1oF fe pyRP ﬁd@é@ﬁﬁl@ﬁbs of the
as indicated in 293T cel Myc i mmuno

reci |
invegdipa iy Hig Syg@@ea&,ofv\g@gpg; @ng|tgtcp|lehg qygewg 11% an/human cells —
conﬁmsln@qﬁé Bspreédion &é&w&en&mm&s@ﬁm&pmv@at es were used
HMlIase assays agai nst purified histone H3; H2A and
recorrbl nant H2A (rH2A). Fl uorogramme (F) and
DESORAEAONSORITREDRARVINE@Se (P) are shown for each; (c)
m crosequencing of radiol abelled rHZA, the x axis -
shows amno acids 1 to 14 of rH2A, the y axis

F.guﬂﬁﬂ GALWS (é @sdrﬁaﬁéﬂyoﬂk@&? QNORE AU/ erquse @drn\t ice @becﬁﬁﬁaﬂ@n and
cid residues as cau S per m nut e

demdcpgwaﬁrﬁonsrﬁiv@ F‘r&zPh@“geqﬂ%ﬁ&‘%reé%iﬂ%e?’{;‘é){sisoﬁf Sehilige SETPR

don®aith g8ASs BY P@N@f%l@&el"lﬂ)ﬁﬂﬁfrﬁﬁﬁ?_ feprédeBitttive JoFRIRWPGCs (grey)
over| aF‘ééﬂ@ expressi on_of and Prmt5 in

andcg ppeafi phite) Rlnel EeIS%lmd&aFﬁ gfterHony W%@ﬁeess%(ndr‘d?%% and
soniatielcefsi on pattern of Blinpl, Prnt5 and Prntl in PGCs

at different stages of devel opnent was detected by

i mmunostaining with Blinpl (a), Prmt5 (b) and Prntl

Flg(lk‘é ZSF%ﬂ@\W@' ifniHopRefiteed BRUBR CBIMSI WehpldekrisibRg s arginine

usi ng . ant i es agai nst el | a/ PCC7,
mefh@ﬂifﬁ@ﬁ&@fe Y"@{e@?%&i agoedt r@%%&k{“vd Phcwpgt%m&amm' were
expYédsBd DA lindi€sle®)in W%‘It %%W@%Mu%prﬁﬂémﬁés were analysed by .

corr ondi n ontr ressed as i ndj
wosSGaPIaEg SSRREE PRpder bR ST eTRYRPRERBIdiat Bere Used for
HMWBES a’%@éli/é/%@dmbw pMeRdde histdHeO 13} NP AISArYY ré&dnmﬁnarfwlezm(erA)
Prnt1 antjbodi e t he a;[st eri sk mar ksl(llg} non- speci f

Flugriogwmea erfd) TS Q@eﬂemﬁmbgﬁq ﬁr% Wé'ne|fcrr each; (c)
muc&%qm?emabwabmlemwmtm mexisrsrBGESarﬁho dzbfd&elr #N14 of rH2A,
i ndi cat ed devel mental stages with HAR3

the ¥ Biglicades faer{rwlc EICPE;OO@"@”&S Ingivid vl @mne ﬁc'ddﬁ§'95?fdﬁ%§°“”t5

%‘iﬁut@ 15; 268 (SPRAGhFricht RIS the RB0BAE E3hkérvation of the extreme
per glﬁ\l ( m@l mgges ar?shoﬁ wi th DNA st%r: cr)ledee ©

'tW'WSDKF"Ma@C 51%% Tbar: 10 jim (scale is identical for
each picture). Fi gure 4 shows in vivo identification
of a Blinpl/Prnt5 binding elenents within the genom ¢
Figpge asswsm\;@g'spp'('e)exa@eﬁlpn AL G ATe B 9?.%1 cells leads to

cRifiB YafSnSdrtHBA/HARINAS, (Hiksed)ExpYeseiondaxdfh S EIRTR PRHiS04hd Prmt1
SP st Ia%{a (rT and start codon >?)ATG [H?s%t nplifi egﬁgequences

in PGkst Hediffarent 22085 qr%evgi@me@hdwa@ @%ecfed oy ipjnunpgfining with
Blm'\M ?dl_)ji‘PFrthn(b?fan@Wﬁhﬂﬁ%%e&ﬂ@hﬁtlwcﬁé& ggé}ﬁﬂbéills%eoéetected as

x38 | ocus 7y supernatant (s)

shomme velpg aohlaodrqsaaaareﬁge&qm@& Osté erate Y SPESYh |f§%f83@ Kpages are

shodRNWERDNA SeRed NithsDAPLR (a1, ] frye-t méuééEBlﬁnm or corresponding
i nrunoprecipitated with either Prnt5 or

COnyatsi ¥R esXPreasad qsnddieateiain +393dn Peliat eﬁy? JPrias eor  Prmtd

lmrﬁlﬁﬁ)‘ér&?pll%%t W8leS andTy<hdr 8 vedems bI@BPhésuﬁﬁq’lF‘?ﬁﬁﬁ ORyé Sor Prmt1
lated in germcells upon transl ocation

antlbpﬂlﬁrmt%astwshrsawmqmeo%e%@l tadt (ReH A Hs’rpﬁi%@?ﬁthy'aﬁon in
geaneSéé'HE' Ngs! @sé’esg&?r%as%mﬁhés@mh VR 33@@3 |'|3tq/cﬁ'\‘l‘cjﬁ@’ﬂ?aﬁdlcated
fication, I nmrunostaining a) Dhx38, (b) Blinp
devsi@@rrenml sstagasdwite ) Hm%@ﬁm'e% (98P epelisr AtSd Ceﬁtamed with
cryosections of genital ridges at the devel opnent al
stages as indicated, germcells were detected using
speci fic antibodies; stellal/Pgc7, Oct4 or TGLl/ SSEAL,
nmerged i mages are shown with DNA stained with DAPI,
scal e bar : 10 Jim (scal e |s i dentical for each

p— o ~ I I L Y 4 ™~ * oA ~ a2 -



Figure 7 shows (a) immunofl uorescence anal ysis of

candi date SET/ PR domai n genes fromthe PCR expression
waeegamoat E7.5 shown in Figlre 1; imunost ai nPOTGB2007/001688

isolated cells fromE8.5 enbryos with specific

ant i bodi es agai nst...s CIfIC H stqon .
ety A SBURSPEHI Matices. ngiiom GBrt T $SFAL oTpEgd images
are Y86WY vIB DNA &hdinsdP atth fDMDIarbtcbfé(’@Brei’rO #L WX {gtaleris identical for each

Stell a/ PGC7; (b) co-i mmunostaining of Blinpl and Prnt5
pictyrg)-ng correspondi ng antibodies in E8.5 PGCs, germ

cells are marked by the expression of tissue

non- speci fic al kal i ne phosphat ase (Al rged i
Figaiect SROWR 11 0 [SRATSBR G0 2P DRPNS Bodie Semensaviih the

gen()ﬁﬁcallo@ué 8t DAgyy, i Q)afl)osf ths %@9UtaﬂVé§Bﬁrﬁ19) bnﬁnr@élﬁesan Sﬂi@mmlty of
haracteri sati on s anti bodi

DS rpRpIRtER St (753 250 oo H T Cor SORER S SOgRCRp fof 16 ChiP
assé%@ré‘@l%@léhoﬂﬁ QNPS, Ch@t) (ﬁfiht%cfﬁfrf é‘ﬂ“@ﬁﬁ)géﬁmpfm@aﬂnih}/genomlc

or _asymmetri cal t he anti body a
»%f& \%@X 8%y Adparyaigahis) of tioas Wg fragfiong of cell

extr%bfl@tfrb% is%ld@@@béﬂ%l Whgd cER ForFRIDY mbryde lﬁ!ﬁr@)ﬁhﬂhh@frecnpﬁated
to test its specificity, Western bIoE anal

withs ifeF G BF IQGNHRpHaFe 1ol IBNOT PR (1 206 ﬁ@ereresed as
confiéd, H2B) incubated with and without

I mrunopreci pitated MycBlinpl, and (e) after a

conpetition assay agai nst H4 peptides including

FigHR'8 &hbive bnxB8 B resaiod |B§F1?8@hlatbbfi’n JB#rh Remy upér GasIycation of

recogni ses t he symetrica

di met hyl at ed
ST A EEEEORY (o O, G A g SFaled, T Acecroase i he

|evéi§toalH2§b@Hm§rﬁézé3Hdamcaﬂod hemunesainingNof @\) mhReel (9fBlimp1 and
definitions are provided that will assis

PR BRI e WEFA R IR ORIy RGPS FL GSE fdges at the
dev@%?ﬁieﬂta@%%gbé‘ GRNRAEALE el defté AefdEtetirdtudRigrspecific antlbodles
(3/ Unl_ess ot herw se def| ned, all tecﬁggﬁ* 9 4 with
steligdPeats iQat4 oF YFHSTEAd: MeFathiMAgse 3RS OMReW gleined wi
DAPP'EEQP&' Béru"mﬁf‘r?(s@é’lg iPMeRRal fof eQ(EHjbIB@Fé_? skill in the
ar whi ch this invention bel ongs he term
reprogramﬂ ng' as used herein, refers to the step of
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Murine ES cells can be maintained as a pluripotent, self-renewing population by
LIF/STAT3-dependent signalling. STAT3 has been shown to regulate the expression of
the Myc transcription factor. Adult stem cells are also believed to require Myc activation.
RT-PCR analysis has demonstrated that Myc transcription is elevated in ES cells.
Typically ES cells require culture media that includes LIF, otherwise the ES cells tend
towards differentiation rather than self renewal. It has been seen that Myc levels in ES
cells rapidly collapse following withdrawal of LIF from the culture conditions, indicating
that this may be a requirement for ES cell differentiation. Experiments suggest that Myc
alone can maintain the ES cell state (i.e. a pluripotent phenotype) at a level comparable
with LIF and when Myc is inactivated, the stem cell pool declines (Cartwright P. et al
(2005) Development 132: 885-896).

Protein Arginine Methyltransferase 5 (Prmt5)

There are two known types of histone methyltransferases (HMTases) which include
either a SET (Suvar3-9, Enhancer of Zeste, Trithorax) domain found primarily in proteins
possessing lysine-specific methylase activity, or an arginine-specific methylase catalytic
domain found in PRMTs. PRMTs are divided into types | and II: type | PRMTs catalyze
monomethylation and asymmetric demethylation of arginine residues, whilst type Il
PRMTs catalyze the formation of monomethylated and symmetrically dimethylated
arginines. Of the six known PRMTs, only PRMT5 (GENBANK Accession Nos:
NM_006109 (human); NM_013768 (mouse)) behaves as a type |l PRMT that can target
histones. Specifically, PRMT5 has been shown to target specific arginine residues in the
H3 and H4 N-terminal tails.

PRMTS can associate with BRG1- and hBRM-based hSWI/SNF chromatin remodelling
complexes. In such complexes, PRMT5 has the ability to stimulate cell growth and
anchorage—independent growth by methylating the arginine 8 residue of histone H3
(H3R8) and thereby reducing expression of genes such as ST7 and NM23 that are
known to have roles in tumour suppression (Richard S. et al. (2005) Biochem. J. 388:



3" [SEQ ID NO 2] 5" GITTCAAGAGGGAGITCAT 3" [SEQ ID
NO 3]
WO 2007/129091 14 PCT/GB2007/001688

379-386). PRMTS5 has also been implicated in transcriptional repression of CYCLIN E
and CAD.

Blimp1/Prmt5 Complex

The present inventors set out to identify a possible activity of the Blimp1 SET/PR
domain since no specific histone methyltransferase activity has yet been attributed to
Blimp1 itself. The inventors have demonstrated that Blimp1 can form a novel complex
with PRMT5, a complex that in vivo persists in the mouse germ cell lineage until PGC
entry into the genital ridges, suggesting that Blimp1 has a continuing role in the early
mammalian germ cell lineage. Further analysis, described in more detail below, shows
that the novel Blimp1/Prmt5 complex imparts a unique epigenetic signature by
methylating histones H2A and H4. It is believed that this is the first instance that
methylation of the histone H2A tail has been shown as an epigenetic regulatory
mechanism. Further, experiments described in more detail below, show that whilst

Prmt5 is present in pluripotent EG and ES cells, Blimp1 is not.

Expression of Blimp1 in a pluripotent EC cell line P19 results in the repression of a gene
known to be expressed at high levels in pluripotent cells. The experiments suggest that
the Blimp1/Prmt5 complex is an important regulator of gene expression and can exert
significant effects upon cell fate choice, particularly in respect of pluripotency and
differentiation. As such, an embodiment of the present invention provides a mechanism
for gene control based upon utilising the biological activities exemplified by the

Blimp1/Prmt5 complex in vitro or in vivo.

Without wishing to be bound by theory, it is believed that within the complex Blimp1
provides the gene targeting function as it possess the five zinc finger DNA binding
domains. Prmt5 provides an arginine methyltransferase activity that serves as a
HMTase when localised to the DNA, thereby that leading to repression of gene
expression. The human orthologue of Blimp1 is known to bind to the PRDI site in the
human IFN-B promoter region (Keller A. D. & Maniatis T. (1991) Genes Dev. 5:868-879).
As mentioned above, it is also already known that Blimp1 is capable of repressing c-Myc
expression. In accordance with the invention a novel subset of genes have been
identified that are shown to be specific targets of the Blimp1/Prmt5 complex and whose
expression can be regulated by the novel complex. This subset includes genes having
diverse functions, but which are considered to play important roles in regulating potency,
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Blimp1 and/or Prmt5 are short stretches of double stranded RNA that are known as
short interfering RNAs (siRNAs). These interfering RNA (RNAI) techniques allow for the
selective inactivation of gene function in vivo. In the present invention, RNAi can be
used to knock-down Blimp1 and/or Prmt5 expression in cells. In this process, double
stranded mRNAs are recognized and cleaved by the dicer RNase resulting in 21-23

nucleotide long stretches of RNAi. These RNAis are incorporated into and unwound by
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using an online bioinformatics resource such as Ensembl (http://www.ensembl.org).

Example 1: Identification of Blimp1 activity

Significant epigenetic modifications ensue immediately after the specification of mouse
PGCs, including methylation and acetylation of histone tails by methyltransferases
(HMTases) and acetyliransferases (HATS), respectively. Among the candidate genes
that may have role in regulating these epigenetic changes in PGCs are the HMTases
that belong to the conserved SET/PR domain protein family. Twenty-five candidate
SET/PR domain containing genes were analyzed for expression in E7.5 PGCs and
surrounding somatic cells and found that Blimp1, G9a, Set1, Ezh2 and Pfm1 are
expressed in the embryonic region containing PGCs (Fig.1b and Fig.7). However, only
Blimp1 expression was restricted to PGCs at E7.5, and its expression persisted
thereafter in germ cells.

To investigate the activity of the Blimp1 SET/PR domain, it was first established that a
Myc-tagged mouse Blimp1 when transiently expressed in 293T cells could be efficiently
immunoprecipitated using Myc antibodies (Fig.2a). The immunoprecipitate was then
subjected to a standard radioactive histone methyltransferase assay on histone H3
(Rea, S. et al. (2000) Nature 406, 593-9). A comparatively weak signal corresponding to
H3 was observed, but surprisingly, significant bands were also detected corresponding
to histones H2A and H4 (Fig.2b), the latter being present as low level contaminants in
the H3 preparation as determined by Western blotting (data not shown). It was
reasonéd that the weak signal on H3 in vitro could be due to Blimp1-associated G9a as
reported previously in B cells (Gyory et al, supra). However, germ cells do not exhibit
significant histone H3 Lysine 9 dimethylation (H3K9me2), which is the primary
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modification attributed to G9a, nor is PGC specification detectably affected by loss of
G9a function. It was therefore decided to focus on the observed activity of
immunoprecipitated Blimp1 on H2A and H4 histones.

Due to the novelty of the discovery of the H2A tail methylation, it was decided to first test
the methyltransferase activity of the immunoprecipitate on calf thymus and recombinant
H2A preparations, and found that it has a strong methylation activity for this histone
(Fig.2b). To identify the targét amino acid residue(s) on the H2A tail, the radiolabelled
recombinant protein product of the methyliransferase assay was subjected to sequential
Edman degradation. Scintillation counting of the released amino acid fraction detected
radiolabelling of rH2A R3 (Fig.2c). The same results were obtained with calf thymus
and recombinant H4 preparations (data not shown). This is a consistent finding when
considering the amino acid sequence conservation between the first N-terminal residues
of histones H2A and H4 (Fig.2d). H4 R3 methylation is known to play an important role
in transcriptional regulation. However, these results predict the existence of an

additional novel methylation of R3 on histone H2A.

Example 2: ldentification of a Blimp1/Prmt5 complex

As SET/PR domains are associated with histone methyltransferase activity solely on
lysine residues, it was reasoned that the arginine methylation activity detected above
could not be due to Blimp1, and must implicate another HMTase present in the
immunoprecipitate. Two protein arginine methyltransferases, Prmt1 and Prmt5, have
previously been reported to mediate histone H4 R3 methylation. Prmt1 is a class |
arginine methyltransferase leading to NG-monomethylarginine (Rme1) and
asymmetrical NG,N'G-dimethylarginine (Rme2a) on diverse types of subsirates. As
mentioned above, Prmt5 belongs to class 1l arginine methyltransferase, which is
responsible for monomethylation of arginine (Rme1) and symmetrical NG,N'G-
dimethylation (Rme2s) (Fig.8) 20. To test if either of these proteins could be associated
with Blimp1 in vivo, their expression was analysed in nascent PGCs and surrounding
somatic cells using single cell cDNA libraries as described above. It was found that
Prmt1 was excluded from PGCs at E7.5, while Prmt5 was present in both PGCs and
somatic cells (data not shown). At the protein level however, Prmt5 showed nuclear
staining and became highly enriched in PGCs compared to somatic cells from E8.5
onwards (Fig3a, b; Fig.S1b and see below). Prmt1, on the other hand, was detected
mainly in the cytoplasm of germ cells at these stages (Fig.3c).
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Blimp1. Indeed, it was found that Myc-tagged Blimp1 could efficiently co-
immunoprecipitate endogenous Prmt5 in 293T cells (Fig.3d). Conversely, Prmt5 could
also pull down Myc-tagged Blimp1 (Fig.3d). By contrast, detection of any interaction
between Myc-tagged Blimp1 and endogenous Prmt1 (Fig.3e) could not be found. These
experiments confirmed that Blimp1 and Prmt5 can form a complex in 293T cells.
Considering the overlapping expression of these proteins in PGCs (Fig.3a, b; Fig.S1b), it
is reasoned that Blimp1 and Prmt5 are part of the same protein complex in PGCs, and
that this complex can occur elsewhere during development or in normal as well as

neoplastic adult tissues.

Example 3: Blimp1/Prmt5 complex activity in vivo

The specificity of the antibody raised against H4R3me2s was tested and showed that it
efficiently recognizes both histones H2A and H4 from calf thymus (Fig.8b, left panel,
H2A and H4 are also present as contaminants in H3 and H2B preparations). In a
competition assay, this antibody was efficiently titrated out by a H4 (1-9C) peptide
containing R3me2s (Fig.S2c). Moreover, this antibody also recognised the product of
Blimp1/Prmt5 HMTase assay on both H4 and H2A (Fig.S2b, right panel), hence adding
further evidence that it is the symmetrical dimethylation activity of Prmt5 and not the
asymmetrical dimethylation activity of Prmt1, which is attributed to the complex.

Using the H2/H4R3me2s modification-specific antibody, PGCs isolated from early
embryos were analysed by immunocytochemistry. At E8.5, H2A/H4R3me2s was evident
in both PGCs and somatic cells (Fig.3f), but at E10.5, much higher accumulation of
H2A/H4 R3me2s was predominantly observed in germ cells (Fig.3f). However, when
another antibody was used, which recognises mono- and/or asymmetrical di-methylation
of H4R3 (H4R3me1 and H4R3me2a), it was observed that this modification in PGCs
occurred at E8.5, but not at E10.5 (data not shown). The combined data with these two
antibodies shows a progression towards H2A/H4R3me2s in PGCs from E8.5 to E10.5.
These results demonstrate the presence of a specific chromatin signature during germ
cell development, which is believed to be due to the combined presence of Prmt5 and
Blimp1. It is important to note that there are multiple additional histone tail modifications
contributing to the germ cell specific chromatin state. It has recently been shown that
loss of function of Blimp1 leads to aberrant development of founder PGC-like cells that
cease to proliferate (Ohinata, Y. et al. (2005) Nature 5, 5).
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4. The pol ypeptide conplex of any previous claim
wherei n - the second domain is further capabl e of
woredoigk@pi ng an argi ni ne resRdue | ocated i n t heCT/&BR007/001688
region of histone HA. 5. The pol ypeptide conpl ex of
cIa|n14, mhereln t he second domain is capabl e of
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|n t he tall region of a histone H4 (HAR3). 6. The
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wherein the first domain specifi cal binds to a

of Piigp? éﬂgrﬁm Ry pe regpreeeuBlimp HEME gan%ssw@ corpilex, Myc-tagged
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cyteyRpucibi Atlernas puetasombef cal trm@fpmm rwmle ;f@l”y\f!ﬁ,*}ﬂtty @ pCMV-Myc
trar%@édté’cﬂkbl"(t?olté@rc%ﬂg waslfbt ﬁ?nd@ﬂks@ﬁle@aféohé/tpm gﬂ&nllar results

nprising a first donmain havin e- spec
We'@l fﬂ%ﬂ %a'ae@ thnaﬁf&nfa@mbre/a@*p saen@ é%%mlla&?éa ROtSAQWAY
an arginine nmethyltransferase activity, wherein the
first domain is specifically directed towards bi ndiDrI%%
A plyrirgianto Mavse eeBHeRISs GarcEeIRe AEES Gafl tifR FdBomihichprigo has

ché?éct&léf@%ﬁﬂ)luﬁ&ﬁénc@/rs@nild?'\(@|E‘(?é*nd Es%ﬂé (b tdn @R8&N. Indeed, P19
xpression and the second donmain has an ar

ce”ﬁelt'wﬁlﬁ%%qﬂ'@rsdso@/ QEPrFSeianyOithaLS BpdEieesd béaggytrﬁf&hmpda(ﬁgﬁb,
c). Mawdvér, di #Bas Rt D tdseabelRr UM MSlefa®S edb@ssion of Blimp1, and

therefore immunoprecipitation was used, which indeed confirmed that over-expressed

Myc-Blimp1 interacts with endogenous Prmt5 in mouse EC cells (Fig.6¢). Notably, this
transient Blimp1/Prmt5 complex subsequently caused down regulation of Dhx38 in P19
cells (Fig.6¢). ChlIP analysis confirmed this down regulation of Dhx38 to be accompanied
by increased levels of H2A/H4R3me2s at the Dhx38 locus (Fig.6d). These observations
support the notion that Blimp1/Prmt5 complex is responsible for the repression of target
genes such as Dhx38, which is also likely in PGCs.

Although particular embodiments of the invention have been disclosed herein in detail,
this has been done by way of example and for the purposes of illustration only. The
aforementioned embodiments are not intended to be limiting with respect to the scope of
the appended claims, which follow. It is contemplated by the inventors that various
substitutions, alterations, and modifications may be made to the invention without
departing from the spirit and scope of the invention as defined by the claims.



11. The isol ated pol ypeptide of claim 10, wherein the
first domain specifically binds to a PRDI/Blinpl-type
w@onsgazr®us bi nding site. 12.29he isol ated pol ypepGBod®7/001688
of clainms 10 or 11, wherein the arginine
nmet hyl transferase activity is conprised within a Prnt5

ni ne met hyl transferase domain or a derivative or
honol ogue thereof. 13. A nucleic acid expression
vector construct, that is suitable for inducing
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ression vector claim 13, wherein the
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Yol @pagdf3) cl @i ms 13 and 14, wherein the second
poly eptl de domain is capabl e of nethylating an
argini ne reS| due located at position 3 in the tail
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vector o cl ai ms wherein the second
Mwéma%o dﬁﬁ*@b"ﬁt'ngsaﬂ* ardinies retswb&m@t%ﬁ inje tailregipmgf histone
ay arginine residue located in the tail region of

hi st one H4.

. The polypeptide complex of claim 4, wherein the second domain is capable of
methylating an arginine residue located at position 3 in the tail region of a histone H4
(H4R3).

. The polypeptide complex of any previous claim, wherein the arginine
methyltransferase activity is comprised within a Prmt5 arginine methyltransferase

domain or a derivative or homologue thereof.

. The polypeptide complex of any previous claim, wherein the first domain is
specifically directed towards binding to one or more consensus sequences in the

genomic DNA of a mammal that are involved in control of gene expression.

. The polypeptide complex of claim 7, wherein the first domain specifically binds to a

PRDI/Blimp1-type consensus binding site.

. The polypeptide complex of any previous claim, wherein the first domain comprises
the PRDI/Blimp1 polypeptide; a DNA binding portion of the PRDI/Blimp1
polypeptide; or derivative thereof.



17. The expression vector of claim 16, wherein the
second domain is capable of nethylating an arginine

wo e®7dem®9l ocated at position2® in the tail regPONGBR004/001688

10.

11

12.

13.

14.

15.

16.

hi stone H4 (HAR3). 18. The expression vector of any of
ims 13 to 17, wherein the arginine
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honol ogue t her eof e expressi on vector any
whsra_m_ he firs @Bﬁa'mﬁéf’@lﬁcﬁﬂé iepied @Wﬁ&snb'ﬂg'“g tO one 0" more
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B s  fFARE YRRIrEdant &
Eoﬁ’é&ﬁ%g’zml Tl céz:\&ﬁ@ btlng%lsr@tjgkgjdé%e[t)?/ Bl |rﬁ%r1énté;gigfnle r8didue.
consensus binding site. 21. The expression vector of

gl éBl%t@dmg)WSéﬁh@ df r&%lrﬁ'ms'évhgt%ffﬁih@ QI HE §pddiRally Rlnds to a

PRDI / B ol ypeptide; a DNA binding portion of
ﬁmw%mmﬁxp@mqﬁs@w kiedingpiteder i vati ve t hereof. 22.

The expression vector of any of clains 13 to 21,

wherein the pronoter is an inducible promoter. 23. The
éfk\srw@tedmo{y@@pw giclainy 197or dlawhgreistheprainine fraihyfransferase

LRGN ATRbRIpris&d AvitN IFRES VERbikinaC MR/ ItRINRMPAKY -domain or a

derivative or homologue thereof.

A nucleic acid expression vector construct, that is suitable for inducing expression of

a polypeptide complex in a mammalian cell, the vector comprising:
one or more coding sequences operably liked to a promoter sequence,

wherein the one or more coding sequences encode at least a first polypeptide
domain having site-specific DNA binding activity and at least a second polypeptide
domain having an arginine methyltransferase activity, wherein the first domain is
specifically directed towards binding to one or more consensus sequences in the
genomic DNA of a mammal that are involved in control of gene expression and the
second domain has an arginine methyltransferase activity that provides a
symmetrical NG,N’G-dimethylation of an arginine residue located within a
polypeptide substrate.

The expression vector of claim 13, wherein the polypeptide substrate is a histone.

The expression vector of claims 13 and 14, wherein the second polypeptide domain
is capable of methylating an arginine residue located at position 3 in the tail region of
a histone H2A (H2AR3).

The expression vector of any of claims 13 to 15, wherein the second polypeptide
domain is further capable of methylating an arginine residue located in the tail region
of histone H4.



24. The expression vector of any of clainms 13 to 23,
wherein the vector conprises an expression cassette in

wabdoch2e@9f i rst codi ng sequerk¥e encodes the fi rBCT/GB2007/001688

pol ypepti de domain and a second codi ng sequence
expresses the second pol ypeptide domai n. 25. The
expression vector of claim24, wherein the first

17. gﬁ%iét& resSBHEY, rearceugﬁﬁ feheiRh/ Bk %neobdrﬁgiﬁt%dgapable of

18.

19.

20.

21.

22.

23.

24.

25.

26.

e second codi ng sequence encodes the
methy|séipg ied @rginipe rediduedsgated s pasitipact ipthefail apgion f a histone H4
§44§%?5 13 to 24, wherein the first and second codi ng
equéences are separated by one or nore intervening
sequences. 27. The expression vector of claim 26,
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st one internal bosone entry sequence
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t encode a pol ypeptide selected from a selection
marker; an antibiotic resistance marker; and a
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ctivity an st a second domain having an
ar gi ni ne net hyI t ransfer ase activity, wherein the
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pol ypeptide conplex is induced within the cell by

I nduci ng expression of a PRDI/Blinpl pol ypeptide, or a
hoeropderasionr veaetpl it ¢lgier 120 rwlagreinnithenififst Bemain Icomprises  the

PRDI/Blimp1 polypeptide; a DNA binding portion of the PRDI/Blimp1 polypeptide; or

derivative thereof.

The expression vector of any of claims 13 to 21, wherein the promoter is an

inducible promoter.

The expression vector of any of claims 13 to 21, wherein the promoter is a

constitutively active promoter.

The expression vector of any of claims 13 to 23, wherein the vector comprises an
expression cassette in which a first coding sequence encodes the first polypeptide

domain and a second coding sequence expresses the second polypeptide domain.

The expression vector of claim 24, wherein the first coding sequence encodes the
PRDI/Blimp1 polypeptide and the second coding sequence encodes the Prmt5
polypeptide.

The expression vector of any of claims 13 o 24, wherein the first and second coding

sequences are separated by one or more intervening sequences.



31. The nethod of claim 30, wherein expression of the
PRDI / Bl i npl pol ypeptide is induced within the cell by

wao eanatmet i on of the cell width an expressi on VRCT/GB2007/001688
that encodes a Blinpl pol ypeptide, or a derivative or
honol ogue thereof. 32. The nethod of claim 30, wherein

27. Ehp PYRERYRN Keotohy o 26 Whesain ot gpRBE MeEe [réerveryng sgpusnces

¥brhprige dtheast ehé mltéfnélrram&ﬁsteh@yls@éuehb@gsae@)r. with the
expression vector of clains 13 to 28 he met hod

of any of clains 29 to 32, wherein the mammlian cell

28. rrﬁe &x WEM;%EiBn GRblor oB4ny bheidims N@deod7, af[]bthé?fcdiﬁ@ism@j @ bomore
erein the manmalian cell is gﬁl}eop astic

DU PG SeBUPCeS B PReAa PAYRCRIo SRIPoi i 4,86 6aop gnaricer

3 antihiSireBistdnBe MR CarRC4 HiperteR Vitro. 36. The net hod
of any of clainms 29 to 34, wherein the method occurs

in vivo. 37. The nmethod of any of clains 29 to 36,

29. Whak®bh fbheorkelhyg @len@fex?t%gﬁoﬁ?w&&ﬁérhﬁi&héreﬁéﬂ s&mprisitdhdducing
control of expression o ne of nore of
ggm@g@réwlthlpdm £plbOfR galpjpepnde complex comprlsmg athas% a first domain

having site-specific DNA binding activity and at least a second domain having an
arginine methyltransferase activity, wherein the second domain is capable of

methylating an arginine residue located in the tail region of a histone H2A.

30. The method of claim 29, wherein formation of the polypeptide complex is induced
within the cell by inducing expression of a PRDI/Blimp1 polypeptide, or a homologue
or derivative thereof, within the cell.

31. The method of claim 30, wherein expression of the PRDI/Blimp1 polypeptide is
induced within the cell by transfection of the cell with an expression vector that
encodes a Blimp1 polypeptide, or a derivative or homologue thereof.

32. The method of claim 30, wherein expression of the PRDI/Blimp1 polypeptide is
induced within the cell by transfection of the cell with the expression vector of claims
13 to 28.

33. The method of any of claims 29 to 32, wherein the mammalian cell is a human cell.

34. The method of any of claims 29 to 33, wherein the mammalian cell is a neoplastic or

cancerous cell.
35. The method of any of claims 29 to 34, wherein the method occurs in vitro.
36. The method of any of claims 29 to 34, wherein the method occurs in vivo.

37. The method of any of claims 29 to 36, wherein the control of gene expression results

in the control of expression of one of more of the genes selected from the group



consi sting of c-Mc; Dhx38; Pcdh7; @COT7; Xyltl;
DnaH ; Bai p2; Nek7; Dusp2; ENSMJSG0000027041; Sirt4;
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mammal i an. stemcell. 41. The nethod of clains 39 and
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The nmethod of any of clains 39 to 41, wherein the stem
cell is selected fromthe group consisting of an, adult
Serasihed fer. Pramofiagnsele |rq=negﬂaba%rwtangaﬂﬁersn?qﬁt@mth&%ﬁtstem cel
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wherein inhibition of the formation of a Blinpl/Prnt5
conplex within the stemcell is achieved by exposing
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i nhi bitor conpound and/or a Blinpl/Prnmt5 conpl ex

i nhi bi tor conpound. 44. The nethod of claim 43,
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group consisting of a small nolecule inhibitor; a
si RNA nol ecul e that binds to Blinpl or Prnt5 nRNA;, an

JA instA6® oPbhgonERIROBode MhaheRimdR §t8mBbdiing keRicted from the
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cell.

The method of any of claims 39 to 42, wherein inhibition of the formation of a
Blimp1/Prmt5 complex within the stem cell is achieved by exposing the cell to a
Blimp1 inhibitor compound, a Prmi5 inhibitor compound and/or a Blimp1/Prmt5

complex inhibitor compound.

The method of claim 43, wherein the inhibitor compound is selected from the group
consisting of a small molecule inhibitor; a siRNA molecule that binds to Blimp1 or
Prmt5 mRNA; an antisense oligonucleotide that binds to Blimp1 or Prmt5 mRNA,;
and a dominant negative version of the Blimp1 or Prmt5 polypeptide.

A method of controlling Prmt5 localisation within a cell, comprising inducing
expression within the cell of a Blimp1 polypeptide, thereby inducing formation of a
Blimp1/Prmt5 complex within the cell.

The method of claim 45, wherein the cell is a mammalian stem cell.

An isolated polypeptide complex of any of claims 1 to 12 for use in the treatment of
cancer.



45. A nethod of controlling Prnt5 |ocalisation within
a cell, conprising inducing expression within the cell
w@bood/1Blobhpl pol ypepti de, thadbeby i nduci ng forPet/GBR00GH01688
a Bli npl/PrntS conplex within the cell. 46. The mathod
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claims 1 to 12 in the manufacture of a medi canent for
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vector of any of clains 13 to Z28. 50. The cell of
claim49, wherein the cell is a manmalian cell. 51.
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51. The celi of claim 50, wherein the cell is a human cell.



