10

15

20

25

30

4C FI ELD OF | NVENTI ON The present invention relates to
the anal ysis of the frequency of interaction of two or

woreoog/ondel eoti de sequences in the nucl ear spackCT/IB2006/002663

BACKGROUND TO THE | NVENTI ON St udi es on nmanmal i an
nucl ear architecture aimto understand how 2 neters of
DNA is folded into a nucleus of 10 nm across, while
al | owi ng accurate expression qf the genes that specify
the cell-type, and howthis is faithfully propagated
during each cell cycle. Progress in this field has
largely congLivoOSYLATEDARMY mEMARmdn'mees" ed
t hat genones are non-randonly arranged i n the nuclear
space. For exanple, densely packed heterochromatin is
separated from nore open euchromatin and chronosones

occupy distinct territories in the nuclear space. An
The presend imedrdibh askeités tee newtandoihpreesd inteHeakin-7 polypeptides, as
%’Oil ti fnl nﬂw%ng. transcr Iﬁ%l nal activity. Although

ParfSc i SEMRAPSBIOBE r ORI it Sanfe thaki rgparatparansg: uses. The
mUEhtich &t n WSS - j i
preferenti gﬁiﬁ?ﬁggﬂ gé'g%%ttﬁghg%gl or cl)utls'csiillﬂe7 8?IyP?1pet|ldreS having
eyt dweperdies. esr yell 1asditheid iaanufaciuee rang thegapausic uses. The

: id ei ranscript i t i . .

RO SF SircoschE rbyel, 875 “Palfbssties) Baho fdeiieg amino acid
saqiienass c bootadiogre attificially ocrezded c glycosylati@s site(t))eas well as

nucl ear .periphery.. Moreover, actively transcrihed

SifesBBaRG ik Kb BRI, v83hrs Fad kel G st ar host cells

Theriventien BRL refatéd® thewisews sudls pBRPBPEId2 celk beRfMikYcids for
| uorescence in situ hybridization (FISH for the

by f h ; N (FISH) .
gi’r @I“fﬁa?rnp'le%'&%veatﬁ%ﬁtﬁ‘eﬂéﬁi magnealiaasubjadis ingugiag human subjects.
Besi des transcription, genom c organisation is

associated with the coordination of replication,

r econbi nati on anBAGKGROUINDOF THE JNVEDIONo

transl ocate (which can lead to malignancies) and the
setting and resetting of epigenetic prograns. Based on
Blamdel hyogshocstesaare the priman effgdtor t8IRS oft the immune responses. Both
ar CQI tectural organisation of DNA in the cell nucleus _
¢l aReR® BnFPRHIdRIEH P AYWRMHIatan fomy hematonaisticstem cells in
eS MeInmaNsh IR GexfdePef broddritBl G prétiredit chbid %%%resenting

t he spatial organisation oftbgenom c loCl In vivo.

¢istingpishable siagrmidn tradiffesentisdion afesashogiass. (dature T cells develop
ope e
il 3008 o, FRABhveoR ol el Yot s rom e

trRie traarese rto pthe, thyolusowak dinbgardyiataged af i Driymbhocyte development.

O S8 Bl BB 0 R TSbA el rrontator
fablossTpriueed Oy \arioas somaneélls. elunders bF fAuiers Q% achid 6R mature
to study the structural organi sat

é)é%i d f%a t Qol ion

fl eﬁfz aNe T egliso fncluding defnbi-dgl-4.il-dt vaterferon gamma, BSF-2,
rEiReELLiAL { ' ki ng frequencies

bet mggﬁﬁitv%ﬁsg}c?)@ﬂ@%\wﬁe%?ﬁtt:)tgllraon IIrL a-g'rrents, whi ch

gives a neasure of their proximty in the nuclear

; .see Figupe | Qi d | oped to anal yse .
REE P02 oE 27 s 5 Bl Y Aol 0Bl eoproton
wihich i20€d)able rofsintlacihg oprofiferdtiom bedsvned apiretv-tierived lymphocyte
[ nves{ﬂi{gat ‘the rel at.i ‘gng,hi p, bet ween ne expression

RGeS el RreFusar gnal NAtthe SPECIABPRRRre@NSErgown as pre-B
Il sOagmally 8erivddPfro@tAERIrBmall Bleftdri ofh lﬁimé%glg)&%?cell line, IL-7 is

Pal stra et al., 2003; and Drissen et al.

Briefly, 3C technology involves in vivo fornmal dehyde
cross-linking of cells and nucl ear digestion of
chromatin with a restriction enzynme, followed by
l'igation of DNA fragnments that were cross-linked into
one conpl ex. Ligation products are then quantified by
PCR. The PCR anplification step requires the know edge
of the sequence information for each of the DNA
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fragnments that are to be anplified. Thus, 3C
t echnol ogy provides a neasure of interaction

wo e@quenci es between sel ected DNA fragnents. TPET/EB2066/002663

an i nmportant need for high-throughput technol ogy that -

can systematically screen the whole genone in an

unbi ased manner for DNA [ oci that contact each other

in the nuclear space. The present invention seeks to

provi de i nprovenments in 3C technol ogy. SUMVARY OF THE

I NVENTI ON 3C technol ogy as currently applied only
él'sb%’&;rél@é'ﬁ&stfﬁmﬂé s?rollﬁaﬂ‘ée‘ﬁg Wﬁ%@iﬁ?l QﬁdS&hSFbﬁ@?eliah cells, some

DNA i nt éracti ons ow ng Imtations
d@:ﬂdranpzalls iapdtfolieulst dpndrwtm QHHSI keratinagytesand gegeratly all lymphoid

f r ach . ment to. b ”
TR Al RN B Ton AT I Bl BB Eauhbu fastor” and
tanphojsdietih-1or | ong- rangeDNA interactions requires a
substanti al anount of prior know edge (e.g. the
| ocation of hypersensitive sites) of the Iocus of
EPbS{£6f5 (HNUBY, 065 WQWHEQ‘CHH&TS AEhaRe in niProteins and
functional relevance nmany range -
cqrf@paadingrléNeésUumadLgoammo amlg seguence wntannsahm@quatwe N-

e t f
ﬁ’rﬁ{eﬁ @g{:&ryl% § ;g”g@%a;%% %r%ém?&&?es ﬁls ﬁgg?gﬁg 7. 91 and 116.
Tramsieat ozconsbihantoedpressiory Dﬁ hitk7 (lewrhae aw()nn QOSKBIlISAROWed the

-, 0Of,. a,.gen n of, .inte est

YafRAudE et oyl oE. Goemingrts hagien, w52 s Pude) emisin bands of
§War§ﬁﬁﬂbleh§u[bﬁﬁﬁeigrﬂ 2 bemmmrﬁgz@f(Dé faHSMaR%! al.; Lymphokine
involved in a reggaat 08/ network. The present

Recepien bieraetionse WS 22LB36) Stgble recorabipani expspesion of hiL-7

FYEMRCCTE B8 4GSR QUBE o o s O ooy 190
144 %&Sﬂmrh-IQWevewdherglynmsglahm istabus dénahm]bmmm:mng Ihdmaan IL-7,

Rty B0 PR o e s 05" RS doffineiag o studied, and

ther smpactobf 3ifiet ghfeosylation tﬂirafllealanWEJafprbkb@il%eﬁas never been
no o'gle search for DNA fragnents that intera

Gariczed- iegmog: dindlycosyipiad Giatse rumaary bi-¢ (-BIL-7) produced in

Eebﬁmré'@aeécﬁlb%aqﬁ' EP@S”M@I@ té(hfﬂ)%@ﬂ7%@? B'éﬁ@?s Hﬁec"éﬁér weight

rrplate contains a (e.q. restrictio ragne
and displaye athiglp a@hwtwraasts@gn @pgelﬁe bisfassays:basad on Mgfapmliferatlon

SIS e AL cBUBRL COUBEARRIES, Bl R Bhors. sun oo

GOPIF aGMICSK| BN, eHIGY, eteptahsty disptayofialbrtiierapestic iactivign without
nz and |igated. Advantageously, the one or nore

ﬁM%‘?VS&E?{"PBe sequences of interest that are ligated to

the target nucl eotide sequence are anplified using at
| east one %ﬁ)re erably, at |east two) oli gonucl eoti de

WQHNA/01308 edlipclopes An peliver conferpel ek rhumat illi’s compsising the
f

SIAGSAENAIE Bk, 13008 e A G5O afgepcir ian) as

Welhgm‘r&ﬂs;odsrdtprodumm@ bt 9harepheuzilug|tb¢ eainetamekthe uses thereof.

i ndependent anplification reactions and specific for a

given tissue. In one enbodinent, Hndl TL and Dp il are

lusf dvars qnlgiﬁmyydlsddsé@cwwrcytdk&ﬁi I’WHUsboﬁnﬁ(ﬂpMW%ctlwty was the

|f|eg be | abel ed and

'ngtl%‘alq yp%Hquﬂl 'f%fPF'%'E (Ngrper afvkr &faphistJogmal  of
EXxirinednt&la FediciR@Nt figa: n%'ﬂ@@@-ﬁDGZ)D'\lﬁ\. #1 A8ST Rfbrd fddently been
the sanme caonbination of restriction enzynmes.|n one
preferred enbodi nent of the present invention, the

ligated fragments that are cl eaved by a secondary
restriction enzyne are subsequently religated to form

small DNA circles. 3C technol ogy has therefore been
nodi fi ed such that all nucleotide sequences of

interest that interact with a target nucl eotide

sequence are anplified. Practically this neans that

|nstead of perforn1ng an anplification reaction with

o s " o,



10

15

20

25

30

specific for the fragnents that one w shes to anal yse,
an anplification is perfornmed using oligonucl eotide

w@eoonoroes) whi ch hybridise to a DNA sequence tP@EI/1B2006/002663

fl anks the nucl eoti de sequences of interest.

Advant ageously, 4C is not biased towards the design of

PCR prinmers that are included in the PCR anplification

step and can therefore be used to search the conplete
genome for interacting DNA el nts. SUMVARY ASPECTS

OF THE PRESENT | NVENTI ON Aspects of the present

SRRBE. 8 194 IAEREANE I 1, 45 BRIALAS it ot
dwdng sarly SP @fﬂéqalé deyelopment Sciturisoif. Sofet @l.t hlafee Immunology;

2400 5L 250 AR 07 St bl R GesBhu BB BRIl 8ketaaryent notaoly
onjaveleping Wymo@?teBS(Ma‘eurérﬂM RPred /. diftgRav smﬁmhﬁolof1998 16:309-

5 on DTS ar s b o855 bASoRSO BT Bh Sjebhgtors further
F@feﬁﬁﬁ’ed ILW%@ &H&bﬁp%aﬁlaﬁcﬁqu&”ﬂé@er{d@ ?Tsdeﬂ%g&‘?eratlon ina

cross |inkin di gestin eot| e seque
ml!tlfa%toﬂélcwtt%lr Wél'sdre&:eﬂ ;oBloedz 2A81; 97@)”5@@{166@) dh& potently

RS A BT A o o S L oG L7 may

nhﬂgesd:e the develgprhenthaft aftigemkpresentintecells (Marquez C. et al.; J. Exp.

B8l i AEERT oL i afhsivakior shelnaBet el ThdFhsgatien. both i

{heaGD4+ wndatDge @uséeﬂgr(mﬁdra&k RENS ef BN . fA&d); PHOITE08:1797-
%rkgl ses to the nces that ank the

erhie-Meef Lﬁ!ﬂ&"@é |6Tml|"i*ﬂ|e|2@§'{3 4:18918Y)bri di si ng the
anplified sequence(s) to an array; and (i) determ ning

the frequency of interaction between the DNA
&-e?qdlaﬁ?céms ] gr@ctbnmrmqhecpotenmir fori sseprmvllhéedumulatlon of the

PENSETen TPl HE el iRV e ipo H Fanin P fimiation o

ar&tymndm&n( Bgell greipheralrekpafsio®amd IrofHe) pl‘b@ﬁ@ﬂ'drﬁ bf‘ﬂalve T-cells
the teps of : gr}. z?@prow ding a sanpl e of crosslinked

@§)° thpgRenaiogotalie coll dres. ﬁrz%@cwﬂnlymtefesangrthwapyutlc use
(6fe§bt'i\}eC'IL-?nm%lb76Y1lB% is( f()r in’\rﬂaﬁé Necbhit fdﬁs%f 'I'rﬂ‘Sﬁﬁ&emc patients:

nucl eoti de sequences; reversing the cross
patients estednigr eheanngt l@%it&rtﬁ h@éﬂ}leﬁcewewet home marrow or a stem

SICPRRAB S AASRST Ty ) T gy, oo

patienéoor alrmy patipris hating hew GD4 courgaOtkriutilitidéerdsidegidt the ability of

lLeoti ence nal |y hybridisjng t
G Pracifoed RS (A LBl 0 daDhng ' Specisopeaingn order to
proguée epmeneiie Gpetifit @hARINEGBsHRise8eaddie &%ncement)
sequences. In a third aspect there is provided a
circul ari sed nucl eoti de sequence conprising a first
Iﬂn\ﬂe@ SEROMk H&utﬁogb%ﬁtléﬁq W?é?& s UASIREAbIE H5aré¥t In Yeveloping

first an a sec nucl e sequences are

lyelpgtcatlmaqaye dorf frepremed rlest rpomneptldm lyate aree sagiablei fon efficient

PbiERp I G e30, BBh PU BB P CASE e factrs
mnmemm availbbla mhb%\rbxpo@ﬂp&ﬁnimagem@ (Q?nqméﬁe%%alfa “IFNo”,
1n a fourth aspect there is Frow

PPBYAPYIRgCAUORY @m%tlngetaqtmc GEiSRfe sedfrinibe corresponding drug

S R

Wth a primry restrlct|on enzyne; (c) ligating the
cross-1linked nucl eoti de sequences; (d) reversing the
cross linking; (e) digesting the nucl eotide sequences
with a secondary restriction enzyne; and (f)
circularising the nucl eotide sequences. In a fifth
aspect there is provided a nethod for analysing the
frequency of interaction of a target nucleotide
sequence with one or nore nucl eotide sequences (eg.
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nore genom c loci) conprising the use of the
circul arised nucl eotide sequence. In a sixth aspect

w0 b@r@e1ai481 provi ded an array of probes i mobi | i BEHIB06002663

support conprising one or nore probes that hybridise
or are capable of hybridising to the circul arised
nucl eoti de sequence.ln a seventh aspect there is
provi ded a set of probes conpuenentary i n sequence to
the nucleic acid sequence adjacent to each one of the
primary restriction enzyme recognition sites of a
&d\léﬂflbfnélel%bél' & uéw %‘ﬁ%’r owdge%%gﬂmlﬁa% elnli’s 4R contrast, other

ei ght h aspect t process
gﬂoefblmrfawtgrsaa@mané lmnumagemorfprg sBetn imerfabapﬁ I6N", Geanulocyte

[ dent i fyi each Jest iction enzyne, |
VEEGihede roiBhy ety fadform GURSED: ot skt shesfn bty is so
gitieanter RAe.d. PENARRDIpBILIATEPTY eRatt il URtHRBANMIFo
hybri di s?ﬁlé( tdé H?g sgquence adjpacent gach one %préﬁlde purity
@?d rpawe riagst pet sreesifically pludied e mabitaisied eipside mareow limits to
&ﬁﬂm”ﬁ&b heS|S|ng t he probes; and (d)
rg t 8%MB& ogether to forma set of probes
Itb.|=7 smlaswraqme emhcblgcuiesBUe db itsriobirsic Immanmetmhhnala@qmbpertles IL-7

G &5 BB Rachas patouBikibiam lo Bigder STl 5e adinogenicty

@egdri7osiddingraei rbutraliziag faﬂﬁlbémé@)to This Tﬂ?ﬁurﬁ)ge‘hldi’tﬂlqy deR%erious for
n array conprising the array pro
@86%@%% Maihelaneytic §6t'VIblf0f;Sfﬂ% B@&elaeé\ewlb@oaﬂﬁ@péﬁeﬁ can raedify IL-7
[ﬂ{a?ﬁfé%ﬂnéﬁ@ﬁﬁ% nklfalke! |§ tﬁéﬁﬁbgﬁg agﬁ\/é@r ray conprising
he set of probes according descri herein. In a
Yawiaus: H-adpefomms ase dnvalvest m/trtggerlag anticlbsis lrhmunogenlcny, among

S PR BopBto€ SROATAS 405, FLBReAL AT St or

tmncstetd;tommtsb aidvyllehher aeh c@xfal@rﬁtdb%nﬂnﬁﬁﬁér‘sb@@bfh@é Qg@egated [L-7

mpleChies gt (g - dBigoredhis riled & fehig lo? gblybepides and drug
sumj@icbs StHién @fe %cﬁr@'ét@blé U|@§§ rptroﬁ@fo ﬁfté@é/ol Euld Qgﬁ%ﬂ&f on, less

the set of probes describ ed herein. our

iggpdragenifeand siill biplogicady aawﬁdm@pwme mlwa@ttwty of most drugs is
b b C e

Red Win AU R aRE, ¥ el STHET R plated to haifare

pan‘ametér;andgnomepaﬂicmianrl;etoDNéam@sudenwmeJ ons that are

indicative of a particular disease state conpri sing

the step of performng steps (a)-(i) of the first and

second aspects of SUOKMAREOR THEMRVMENTIONMErein in

step (a) a sanple of cross-linked DNA is provided from

a di seased and a non-di seased cell, and wherein a

The f&é%melrhl%hﬂ@ﬁndltsaﬁség er?é\kg %QRgr&;&‘f qg_tﬂ giélypeptides drug

bet ween t he DNA sequences | sease
S@ﬁwgéaﬁdwmqsﬁlqmdm earticukarlyt the DMgatioAdiscloses novel IL-7

R Lk 3 SN S8l ob B i SRR roosaccherce
prefile stiftdd i aiglgmr snadscubaragirogith indreasat! ga@mwﬂrand fucosylatlon

B (B RS rDIRRE ARE AP T3ReIaqlds PBIMpLhe dhvAnign shows
thatePthe6d) -idw  ofigédRcharidd BWlIéﬁC@MeﬁS%EWle dhBfhical and

present invention, wherein step (a) conprises
Resvegevisah stiabpite o thess snewnidsug owiftamﬂSa angbj @cprolonged
and wherein step (i) conprises conparing the frequency
of interaction between the DNA sequences with that of
an unaffected control; wherein a difference between
the val ue obtained fromthe control and the val ue
obtained fromthe subject is indicative that the
subject is suffering fromthe di sease or syndrone or
is indicative that the subject will suffer fromthe

di sease or syndronme. In a seventeenth aspect there is
provi ded a nethod of diagnosis or prognosis of a
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di sease or syndrone caused by or associated with a
change in a DNA-DNA interaction conprising the step

w@beo7peudor m ng steps (a)-(i) of the first andPGEDBE/002663

aspects of the present invention, wherein step (a)
conprises providing a sanple of cross-linked DNA from
a subject; and wherein said nethod conprises the

addi tional step of: (j) identgfying one or nore | oc

t hat have undergone a genom c rearrangenent that is
associated with a disease. In an ei ghteenth aspect

ﬁﬂh?ﬁﬁcblﬁn@ti@lﬁdii@éj afi8r ﬁﬁﬁ/%! aaiimefatich, dhapatitéri2dd8y 8RSncreased
or nore agen hat nmodul ate a DNA-DNA i nt eracti on

meﬁ@fe%de@ettm@e VRIS, alfowingy lessfrestientdosing sabeduley t h

one or nore agents; and (b) performng steps (a) to

(i) of the first and second aspects of the present
Theveptéseni \inemtion sthemf¢re) pmnuﬂe’sseso\mi o\highilyg glycosylated or

| i nk t h wh di ff.e
BEBrSy o 17 POYRERES o Y AP aor o I5aPstler: 1fig invention

A\ HSAGRIC ABVEINILLNEpdlyRptines Kevindencifst amfifo (4did sequences
the frequency of interaction between the DNA sequences

Gantaipiag Astifically gratadglyensitatips sita)cas well asrcasrespgading nucleic
émtmﬂgaﬂhé‘t 9§ct5|t§e @'@e%fngh?h §ttb|°'F|osl|t Eel% The invention also
ni net eent aspec ere |1s provi ed a

rettes tto rihet bse Io:ﬁcmtqhopolgpemldeal aele dbranddleic amdalfancoeobtwe or

p5388 Do, A ORRDITPE:SOBbe BB e L. The

presaitdnasntint thusfdistlesey ﬁﬁﬁltadtlwelmﬂ polypeptitielsh drug substances

co rin the requenc rac on . betwe
%'Iéﬂp d@\%’@ Calf t%' Peg %PSC oWB&CEI ex ér é”"%ﬁe%iseﬁr*] aﬁﬁél?'ldtb’orr educed
§ds@§%)t||b?l'i”eytt@> Br&Bolbia- BRW AdYr& ?éftﬁﬂw‘ OV BYed08 Vird 'ih\fohﬁ)ng term

e as conpared to the con is indicative of
aqﬁwéy aod redueedomaup@@emlcﬂyt therebyvaowimghimpspesst ghohelr er specmc
0 ation of a
'hﬁvg{neceéégg&qsd% or %Té;{%t%ggﬁﬁﬁa\i@#\gﬁ%@gc &rgl sing the
steps of : (a) perforn1ng steps (a) to (i) of the first
sec aspec s of. the presen |nve tion, and (.
Rhe thistateion Ry i BisehicoPy AU breetnertitda
sequences with that of a control; wherein an inversed

gattern of DNA-DNA interaction frequenC|es for the
dvpher ablectpfafiiel invention Eenidesolin i3 AUAGRd dtypeeglyeosatated 1L-7

n. In a twenty-first aspect there is provided
&ﬂ%%#ﬁog for detecting the location of a deletion

conprising the steps of: (a) performng steps (a) to

[ f the firs d-second rese
Sl Rpaiconyitegnicr P08 PETdng ot E3ph TR Chabyposyiated
dminoerid tRIUNA sequences with that of a control;
wherein a reduction in the DNA-DNA i nteraction
frequency for the sanple as conpared to the control is
A 'ﬁﬂﬂfe’i‘tdb}’e‘bt of ttﬁ@ 'lrﬁfehﬁan réthe% thR&Li¥s Bf ﬁgﬁ@rﬁg%@)ﬂéted IL-7 for the
there is provid a nethod for detectin ['ocation
menufagiupe |0cfaa |mﬁdleempnt songstimge oftsgid hyperglygosylated IL-7 and a
AELREPRRET kEEC Y SRiriirk ofvohBR, oy Ria PO DEfRgIan sublect
the frequency of interaction between the DNA sequences
with that of a control; wherein an increase or a
decrease in DNA-DNA interaction frequency for the
subj ect sanple as conpared to the control is
i ndi cative of a duplication or insertion.In a
twenty-third aspect there is provided an agent
obt ai ned or obtai nable by the assay net hod descri bed
herein. In a twenty-fourth aspect there is provided
the use of the circul arised nucl eoti de sequence for
identifying one or nore DNA-DNA interactions in a
sanple. In a twenty-fifth aspect there is provided the
use of the circul arised nucl eotide
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sequence for the diagnosis or prognosis of a disease
or syndrone caused by or associated with a change in a

wWOMAR7ONA0L Nt eraction. In a twenty-sixth aspectPCTEB2006/®2663

provi ded the use of the array of probes or the set of
probes described herein for identifying one or nore
DNA-DNA interactions in a sanple. In a twenty-seventh
aspect there is provided the g§e of the array of
probes or the set of probes described herein for the
di agnosi s or prognosis of a disease or syndronme caused
RYfuptheP obfsct a5 aflisinvBnfiorf 'Pé]ﬁ%% ot Q&E\o@%hyperglycosylated IL-7
interaction. In a twenty -elg ht h aspect there
gervpesitien tfae the emenuiagirar efay Mam@rd f%rtﬁeﬂtlﬁgara mammalian
é&ﬁp%lfylng one or nore DNA-DNA interactions in a
In a twenty-ninth aspect there is provided the
use of the array described herein for the diagnosis or

osi s of di sease or ro caused by.or . .
B 108RemoRathethanEainges: & e DRAOL RV GF Siistingjan immune
reshBhséd ireh EUB&?%MH?%H% é&nﬁfé&‘#lr‘i&ﬁ) e R anBétfective amount
array of probes, a set probes, "a process, an array,
aine hyrerglyeesyhad llad C@Q@?ﬂSItIQﬁ a use substantially as
descri bed herein and with reference to any of the
Exanpl es or Fi gures. PREFERRED EMBODI MENTS Pref er abl vy,
Atferthérgehjedrofrtbiadnventionris st mptr(dd)for exMuaserhhartchrg expansion of T

i. of,, DNA circl es b
sy i ool SethrfseS Searbading’ rosls Y ol BlgiSioivoosytatea 117
pelpsestidierdy o@fnp@sﬂ@ﬁoﬁémby%ﬂhéﬂ@ﬁg @RPansiGH 6MBEET celRN
enhancer, a silencer, an insulator, a matri x
at t achment region, a |locus control region,

" & ngér‘tl%l'apneh%barmém Ofhig9i Fgl)'?c%%gl'afﬁ'lﬂnif éomposnlon is a

reco i nati on hot SpOt atra ocat | eakpol
CUnPeitieN somprisisigoat least aBOg%qerarefarebIVe@etwaenaBO% and 95%, IL-7

ORPEIARS oiTEh B oSSR o &, FeSs. oM b il resiaues.

Sadumfsmdudssnay bedithet harallypresert within ahdL-aspsigpayitield sequence
({4 or, ca ﬁl%’dl seasF or .is, |located up to or

PUGL %rr“f'?'ﬁ crfg Y¥cosylatinn site tenplate froma

| ocus that is associated with or causes a di sease.

Preferably, the target nucl eotide sequence is selected

Inr arfutther gadicylas Bsbedimegt.othe iawnarglysesylatesdl-78composition is a
Y, o/l / 0

‘%:ﬂan ﬁ”?ﬁ)@ﬂ co!‘nﬁismb %’Jdea?éﬁ?'gc Aaﬁkr%feréwzbdet\ggégewgk aid8s %, IL-7

Rdgpartides whicl! Gee glyogsiatet] dinfraimaticesl ufihommlstodmtmct amino acid

AR R 08B LB . uch e
he@7b8. eiffreef ratakdlly, ptds@nprwmm yari elEITIp“dlypé@tléézyé’@dn&e and/or
enzynme that_recognises a 6-8

rictio
"i"@ﬁ l:lygreal;g ‘tgéycoﬁ’yléﬁ%’i‘ 8i®s(S)-t he pri mary rest riction
enzyme is selected fromthe group consiting of BglH,
H ndm Ec , BaniHL, Spel, Pstl and NJel. Preferably,
mﬁhlssfégéﬁﬁid arfyrth@rsque@tqfélms dmeptionirelatesrtodl 17 mlypﬂptldes having a

FRBHER, 1y K96 SRL3850 olin Sl SHGHRR! SR HESY 5o o
arbﬁd::ail;ctneatecbglywmﬂatmoghm Wooordmg ® bm|bmeabﬁ1bodtments the IL-7

reater th about 350b om ry. restric
IYRERTFes oF thiS Tyetio & Boreac. ?egfﬁn% rigiciafl CEaAtgC oBtesyiation
dies! ARIre PRefRRMINENCE drB; |e@6ﬁ|rh©‘é pr@f&ﬁ@l&albbb’ 2. AQ%II be disclosed
probes are conplenentary in sequence t0 the nucleic
aci d sequence adj acent each side of each one of the
primary restriction enzyne recognition sites of a
primary restriction enzynme in genom c DNA. Preferably,
the probes are conplenentary in sequence to the
nucl ei ¢ aci d sequence t hat
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is less than 300 base pairs fromeach one of the
primary restriction enzyne recognition sites of a

W@riommLoa0r estri cti on enzyne in genoni ¢ DNA. PredEIE2006/002663

the probes are conplenentary to the sequence that is
| ess then 300 bp fromeach one of the primary
restriction enzyne recognition sites of a primary
restriction enzyne in genom c,DNA. Preferably, the
probes are conplenmentary to tﬁe sequence that is

bet ween 200 and 300 bp from each one of the primary

fURBBF,| @hé ORrfITAITE cfr@é’c@éln'g‘lyc%%éﬁs @{ Hr%"f%rably N-linked

restrlctlon enz¥ne I n enom cC era
givmfedat@nes&emp berdhﬂarppl)tp@ptldes s:éqthmmmeman gy be from any

%H’?ﬁ&%nlogn e’s té&?rggmgrl)‘? r oP rrﬁm]a 0 % Exr olgﬂuir?ecr@é)?%f s;ﬂch IL-7

e primary 1on” enzyne 1 0n
;prrlypepﬂxdes aniy icomipeise ¢ine xseeuerrceg@m@ matubNA.-7 Yobfpebtidié yor further

caiutin. Bl R 20K elcReP, Syl PricEmlcB pape Tor nstance.

heaadifibh] p if Y-S n
t he glenom c Dl\&% g@%@%ﬁ?bmé {Lh? éélgﬁéedstﬂgvgr ?Véf@ra'bﬂ/ a specific

W@rmrlqanwafmgawe fpllewieg dfeg disuléde badgesy Gys: ﬂels(@ys2- Cys92)
890,380 000 BBTCBIE! SRR op LA B i 1L

£ polypepiidesf cctrhpnq@r atrfeast anesaminotaacich nexification @s @isvldseanin Table
fh Ies of a ri'fﬂ%{?&tﬁeu? ction enzyneand each one of

gIop%. PL A Somhy 'PH§%econdary restriction enzyne
recognition sites of a secondary restriction enzyme.
Preferably, each prohe is at a least a 25 ner.

olgtharahisct ot duin inyeshien rer%d%s A pucipis acibmglesue ppcoding an IL-

f
7E8Iy§é§lﬁf‘esa§6%rc§§;escﬁ§% e r‘n.gﬂ-:ae f%gf‘@%gecu @]fe g.tfébéﬁ(y DNA or
R!Néfrealebulﬁ, twmllﬁar@NkmqiﬂGL&@s about 385, OOO or nore
probes, preferably, about 750,000 probes, nore
preferably, 6 x 750,000 probes. Preferably, the array
A}(ﬂlnhelsebj%l ofothis friventidn aesidps eneatmidigld aid thelecule encoding

r%l ete norre of bvgﬂi@p CI es at | ower
sestolion grel cempreingRbQ IBNGETS. of every 2. 3, 4, s,
6, 7, 8, 9 or 10 probes as ordered on a I|near

chronosone tenplate is contained in the array.
/Prf@rtb@ra@brﬁct @f tthignisvention residas wat mecﬁorgnommlemgca insigleic acid

t t
ERURTES SR’ AT el i O Bl or guianote
vectary wmqugamwncwémawnd miag hecdel ected frequarpdamd episomal

[ﬁlﬂéthe subielc §n$ﬁ @c ared gﬁaﬂe cotro
| BT Vs e ieidEoNRRISP TG, 5 NENECIOR RS Fpprise any
regelkesrpdequence etlowingoproper %rmth@b@ﬂﬂgth%m acid in a
frqu@elncgﬁfor t he subj ect sanple as corrpar ed to

theelbnBidhatd GFOMPIER darmiRaiosaPelviAn anmrepllcatlon
(g5 S0 ST Pt 0 SR fghetEed e
del etion. Preferably, an incr ease or a decrease in

B DR oS PR il RS KT IRt o roduce

renobhbmantl brelnamekiah WP pblypepiidesdin vanives tdoafpetent host cells, as well
fer ablli/%?spect ral karyotyping and/or FISH is used

PBQGE‘%t PYHPHIPRESai d net hod. Preferably, the
dlsease is a genetic disease.
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Preferably, the disease is cancer. Preferably, the two
or nore anplified sequences are differentially

wo aelokwot Preferably, the two or nore anplifiRdI/IB2006/002663

sequences are identically |abelled when the sequences

reside on different chronosones. Preferably, the two

or nore anplified sequences are identically |abelled

when the sequences reside on the sane chronosone at a

di stance that is far enough for m nimal overlap

bet ween DNA-DNA interaction signals. Preferably,

AR6ther bjdee ofitARNPTERIGH r&fd&nm&ebémarr%ﬂ@%kt cell comprising a
di agnosi's or prognosis. ADVANTAGES The present

nucleist AQd a8 ve nﬁ%rdlsxﬂowvam\@eﬁucmﬂewoammnta@bmay be

BioaryBc P SRR prtelelibe; SURRIVRR SRR Bist st plant or

Biammallan gellp¥ordastanog, ehoﬂd preferabiyeretombityarii$ektitell transduced to
nucl eoti des se uenc ces bes and arrays.
BPTRES OF PVET PSS B ClifsioutapRETac. SRdlor prsErrialyiansferase gene,
8V, IR B8/ drighiee it provides for the hi gh t hr oughput

anal ysis of the frequency of interaction of two or

nore nucl eotide sequences in the nucl ear space. By way

I n td ' .

Aot bhie SR Bvelith REERETH » THED'SBBede cyrapying an 17
pelypedidegae daiseriimidh sbovey fypidatiy ankspelityasglayet LBy palypeptide.

BB S s s s B, B o o o
glgsasyhted i Iﬂ_-'PCﬁbly;Semldbo HRERA, ishdssémfaliyogksoidl of %rﬂ&ﬁdt-related

rlnﬁrs wi || be too high. Accordingly, "high-throughput
sﬁ%ﬁ fe- mnde) anal ysis of DNA-DNA interactions is not

vi able with conventional 3C technol ogy. In contrast,
the present invention now allows the sinultaneous

Elag swantion alsomlat@atndhe ose lolf\ladw@\suhstenm: 8$ dascribed above in the

@%ggfr Pu?}cg U WI' dlg'%ﬁé%{t (l‘qé’rug holy %t”gﬁlﬁﬁbgrtrﬁé%cgpﬁ)pomposmon

I ncrease the scale and resolution of analysis. By way
the present invention is

further

ﬁb‘?/éﬂ‘f%’@[iuﬁ’r@{gﬁc@"q}%ﬁ@ BoR0&MacsHHralseompesitian oggmprising an
Sftive ' AABUS oP 1adS A7 L SkK&ptide s %o%sﬁi%ﬁusp ‘?ﬁ? fs‘i’lgstance as
whi ch ol i gonucl eotide priners were ned, ordere
dargribed| aerue iand: imeamal yore . phafmaﬂ@utl lyofcompetible carriers or
é%%ﬁﬁﬂgpleotlde primers is typically based on

n edge concerning the position of, for exanple,

(di stant) enhancers and/or other regul atory

10 TR 50 S50 A3k, PO RAEL s
thenebﬁtsmjifﬁﬁhlly'l'hwmm?@wﬁ/@t wihan AC7i solppastrie é@‘%ﬁﬁéd above;

t he, deS|%$ &E primers that are included in the
ybpipmAcERl; Wiesstheb Proghicecsaid @Qt'b‘édmrﬁﬁ Heb @spampontians sutable
féﬁ BhghBsiseasy éhe cﬁﬁﬁrl rﬁfbng FAGRERRDr A vatives
el ements. This 1's because anpl |cat

the®os- | i nked sequences in 4C is not based on the

predi cted know edge of sequences that cross-link with

t he nucl eoti de sequence being investigated. Rather, in
Atierttertaspiectof thif ind€ntiore tpua meethod lofpreduisg b Nk-7t pbly;b‘@tlde as

et nucleotlde sequence can b nplifie
drsbiecbeBb U et SroRaRvot o SRt ok 2pi S Wel P8e method of
sequence. Thus, the present invention allows an
unbi ased genonemﬁde screen for DNA-DNA interactions.
By way of further exanple, the present invention is
advant ageous because usi ng conventional 3C technol ogy
only allows the selective anplification of a single
DNADNA i nteraction. This is not informative when
hybri di sed to an array. The



10

15

20

25

30

technol ogy has been inproved such that all fragnments
that interact wwth a first (target) nucl eotide

wG@ewaenael are now anplified eg. selectively  PCT/IB2006/002663

anplified.By way of further exanple, the present
i nvention is advant ageous because 4C technol ogy can be
used to detect bal anced or unbal anced genetic
aberrations - such as all typ; of translocations,
del etions, inversions, duplicdations and other genomc
rearrangenents - in nucleic acid, for exanple,
G&b@ a i

QRS Pt ARIRLAR 1O alTHE7 S RpRON|Th hmplo, or o
pha"act@ﬁa@atsampleo acquire certain transl ocations,
del etions, inversions, duplications and ot her genorri c
rearrangenents (eg. balanced or unbal anced
vy anpdimcmar aspectd eheetmathed dfnyedscingsan Uupl peigdemidie as defined
alER ot her q%g?omc rearrangenents). An advantage over
BRRVETIMRYSESt egies is that it is not required to know

e he
A cfmaﬁﬁg HQéd:dthi?gg{] 6&%9@%@%%%58?\?@, na®

resol ution of nol ogy 1s suc

s e cPollecting: thed L+ epolyrapgdewneduceddronaaid aalle ' 4C-bai t*

(as defined by the primary and secondary restriction

enzyne recognition sites that are analysed) is |ocated
Aceordipgoto apréferredeembodibaehe, expression i pejfofredurider conditions

ange. ot he adv tael t hat 4C, t echnol ogy_al | ows
?Cllbg"@%cﬂfn?@t ﬁw[sYﬁB?ﬂ %ﬂﬁg@s% ﬂ&eﬁ I}Bﬁ &‘e7 (Rlypeptide, in
partieghr sialié a@idtr@gd(,égl mary) restriction sites between
whi ch changes occurred. Another advantage is that
cells need not to be cultured before fixation. Thus,

04 fEHREPpRfGRId meam&@yﬁ@9@o§8¥ tfgéﬁéfﬁﬁéjd FI‘P 5 feg-batch or

genomi c rearrangements I exa
peréission mOdeemmtammg theloallst atghetmdbﬂ@a(penentm gl-‘(ﬁM:h phase. Such

S 88y 0 S RS Bsirctions g gt

all highére d@gfées of osibBiatiohhpee mmm@eﬁim Acbérding to particular
an be used not onl in the diagngsis

hnol o

g%%lg’@"g%ttﬁﬁl engoding H@%Po@qﬂ%@@%ﬁeal%éﬁﬁr@“m&ﬁ'% and/or an
Stinhiéd RBEIeR¥AIP sBquéite ﬁﬁd/@ﬁth@%s@ Beﬁi?sCQ %kﬁ%oh@ hb8€cell (e.g.,
present invention i's particularly advantageou
g Bsamatian or isredls ohyegesi.c tiling arrays - such as
Ni nbl egen genomic tiling arrays - since the design
all ows representation of a nuch larger part of the
Ayeotber opfEct Sif e éneention. rédgtesalp tife asangfl an ILGT palypeptide or a

B e 1, Brins B Bh oed S63uS soobpintby adpfthod as
dﬂslchbb@ abulé,ifer iat mhAufRHRE of BQshapMmABBlitbal EH@PESITBh €6 8ause or
g@n or npuse genone. For a restriction enz

gt dinmepe kesRAned N A sHbirfte pParticaarty ¥<ab@duce prolonged
|§§.5h99&e§rs%aﬁmémn ahel/Of8 briyfiry B Fhmhg'r le, the
conpl ete human or nobusegeno e aé’van? ges of the
array design are that: (1) each probe is informative

ENCfRE e eRER 45 T ARG D2 neppfidp s Bomned above or

ohtsinkt by eamétr(o’a) a@désam@ed rabpresfenttat inaAufatturd ef eghafAaceutical
can be.s otted ? S|n% e arrag whi ch is

@RSty Rr%en &’{: reabR B85S assrrialgd yyithaan upogsiciency.
used for the fine-mapping of poorly characterised
rearrangenents originally detected by cytogenetic
approaches (light m croscopy, FISH, SKY, etc). 4C
t echnol ogy can advant ageously be used for the
si mul t aneous screening on a single array for
conmbi nati ons of rearrangenents that have occurred near
multiple loci. BRI EF DESCRI PTI ON OF THE FI GURES Fi gure
1 The principle of 3C technol ogy Figure 2
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(a) The principle of one enbodi nent of 4C technol ogy.
3C analysis is perfornmed as usual, with e.g. H ndl K

W@ Ro7as4oestri cti on enzynme. After reversal of PCT/IB2006/002663

cross-links, DNA mx will contain a first (target)
nucl eoti de sequence ligated to many different
fragnments. These fragnents will be anplified and

| abel | ed by using anplificatl? nethods - such as
inverse PCR - on eg., Dp Rcircle using first
(target) nucl eoti de sequence- speC|f|c prinmers.

Aa gl Ibecdiseidsel i Hefdw, the RioReptided BY Hhvf ii%@fi%lgie\%\ﬁ%gtr@ extended

t he arra?/s as described herein. Hn . .
deser kal-ifesaRsd meanyasidenertimepmthiichnfavenén wivo receptor interaction

SREHEI SROBEEN TR D ot lon o B mpagponity

1:h|yer@wl edzlbwﬂg dhelo(rja%éss td rtnezrtt \60 2\,1)anéﬁjpejlﬁdpat?o;o@tcdl conditions in
|ver an ra B nples (c
é‘fbé%%‘%s‘@ﬁ@%#? b’rf"&?‘”?%sq ?1 on of the
m croarray probes. Probes were designed within 100 bp
of HindlH sites. Thus, each_probe anal yzes one
possi bl e |igation plaE@ﬁbllDS ]589'[11"5 %ﬁ@%&hnol ogy
detects the genomi c environnent of b-globin

(chronmosone 7). Shown are unprocessed ratios (4C
lsigyreat :sPlasmidploHpgiERP7HBR-Ai vi ded by si gnal s obt ai ned

AR IRE IR RE aton oo EiEPRh B R ATRUE0S & it pA? human growth
Hcfrmo?learpélﬁA( Q@dudr@ebOSpAﬁb%ﬁtﬁgtl@mIWQé@@fc@ fhph: hygromycin
i dentical distance from each correspondin

registansher AMPNOIWIGHE nesistancel uMAR tabbit gglﬂjﬂm ghitative rabbit
SHOH b R, S e ot vt

énhagmam enhhosee ;qor pgle phasphoglgbsrate kipaee btre FUTRint1: 5

ree%%cg with the fact that 1nteraction frequencies

JeEAYy PB'BBF'?'P% @l C "@ef'ﬁ dNfen oBglahiR-tmmunoglobuline) ;
ERTMIEL:i (Piimiz -7t I d
G e Lo BB O P i pRpie
(>5|\/b) i mplying for exanple that translocations can
nore than 1MB away from

%'%géf ggépm nﬁmﬁw‘ﬁf’m%: t echnol ogy detects the
%dﬂoBcIQ GEINAT; dﬂEthtm‘halFﬁﬂbﬁ%n(aﬂrmylﬁiB@ne 8). Shown
are unprocessed ratios (4C signals for Rad23A divided
by signal obtained for control sanple) for probes
Figort e Eﬂpre%EmNboﬂrreB@ler@ﬁﬂqlﬂLq rlﬁghﬁﬁﬁmﬁr'aﬂ%E?IQ cultured in
chr om)sog”re g bott om
Bigaasier §<Pf8m?%ﬂ D.ﬁ) 'iOd%\f |1Qa4D1<9)sW9ﬁte@ blob e daigapelluiar versus
derdtegmandi ng centronere). Note the large cluster of
strong signals around the (Rad23A) bait on chronbsone:
8 (row 7), which denonstrates that 4C technol ogy

L ST Se—
punifieatiari Ipoasce‘ssE&HISnEA&ZSE anzlysiy/ ef sl Yprotepedhtiefnd the different

t Not that t
AN B PR v trime Wt Sohmiaten ciingitmta the capture
dridlt BING isté R Blﬁférég’rs&eﬁtéweae uééﬂ)'swé&td‘ erutiﬁﬂ;ra%ﬁnéuk}athe hiL-7

transl ocati ons can be detected even wth
Yroformes 26aeyding ofa t theirb sighthp dlifferenti plisicoschremical properties.
Fgﬁ{zt‘fgrﬁaglgbi bsQ%lgéurg E%@ecﬁ h Bféggﬁfa?g‘?rg&lén AROE ah Rhrichment
non- t ranscrl b| ng tissue (fet al brain) (analysed by a
runni ng mean approach). Note that |ong-range
interactions with b-globin differ between tissues
(l'i kely dependent on the transcription status of the
gene). Independent of the tissue strong 4C signals
demarcate a | arge region (>5 M) around the
bait.Figure 6 Uros and Era/ interact with b-globin in
fetal liver cells. The 4C approach reveal s that



two genes, Era/ and Uros, interact over >30 Mo with
the b-globin |locus |ocated ~30 Mo away. These two

WO niogoaadi ons were previously found by a diffeP@niB2006/002663
technol ogy (Fluorescence In Situ Hybridisation) as
described in Osborne et al., Nature Cenetics 36, 1065
(2004). This exanple shows that |ong-range
interactions detected by 4C t Phnol ogy can be verified
by FISH and truly reflect nuclear proximty. Figure 7
4C technol ogy accurately identifies transitions
bEthesrally e Ighic@8ylariScEmbR@INe RR-7 IBIN-261S2 N Hs86Giafdd with 10-
cis. For these experinents transgenic mce were use
SUGAT NEQIANY Mvwwhgmﬂnwn@egﬂamwg@gmmaﬂwsr(w ; RBQi20n 25 ; 37 ; 50 ;

assgd t.e k4 knse (d & RQND S 1o :

8 cond Aal T 250 BB Akn AchoR8 o B3k Seluton fractions
hained sarfartBer g@iffoation ¢l0Igyrastien Bdrdbdsined fiom Elbiltre of HEK293

fetal liver f transgenic ji.ce e honbzygous
ot e randfeded iR R8RS nt s Eh BRI hi m 1o

i ntegration cassette (HS2) was used as '4C-bait'. The
data show that 4C technol ogy accurately defines both

Bighee 8 Anplyses of dae mubfied secanpinamohiLohoncwWPSIWGE. Samples of

0 ¥ R (o2Qk hve 4w :
e P SCOEmBERR T QLS ol B S o Pffer, reducing
eaylittonseetandlerd rexebledigveal s t he position of
i ntegrati on on nouse chronosone 8 (upper panel:
conp ' : 2..chronmosone 8 (for position of
i nt e%'?%ﬁ?%%é%'ﬁ@m wWith signals on 6 other nouse
chronmosones) (conplete chronbsones are depicted). This
exan.eVehtens btdtat 4C t echnol ogy can be used to detect
t he genom c position of ectopical I?% i nt egrated DNA

MVEMremolecquiar weaight markeys (a0 ;etee; 25 s 50 tiaf5 ; 100 ; 150 ;
it batwesn 4unnel.at MAL- F & st bt a .

PO L 1 RSP (B HA0oME e SRR Ao 4: £

¢dihlbgd to identify genomic breakpoints and

transl ocati on partners. Figure 8 4C technl ogy produces

reproduci bl e data since the profile for HS2 and

Biggteobb:n Gorapaietiye sISDI-RAGE-OHppdreAl OfloRkRulay weight of purified
|nd00eﬁpiend($nt 4&76)( eriments were perfornmed on E14.5

glyeogyiated, ercshl SP%&UQ% her the b-globin gene b-major
I(BHEPRY = 18 @Ar Reight %é?h%r{‘ l'l(:'%ﬁé bot :s%maltn crrgrly\%égrﬁtéti&lﬂ%f purified

bait. These baits are ~4 “apart on the
RRduetozpAesarined) kit Blapan ekale ippatenb dsU$ 5B38/988d(abeut 25 KDa),

Chfe2 5 BN BB AT T deblly | ) SR oo

prodeet pimifedoby rike 7Apiimant, sLet@- 20=MLsfaN-f andn 2Nveglycoforms as

-glohin |l ocus. ,The data show high reproducihbility .
Hatkid for ArcntenpItlst, WAGH SotibaSBhobats & & Eeal rec-hiL-7
progudtreirenbp tHd Agslidaft (CET B9OLERI space share
interacting partners |ocated el sewhere in the genone.

Figure 9 4C technology is applied to neasure DNA- DNA

i 0
P PeAPREsos ST PLAReAISTRAR Miingh 127 G SHEPBARE under
redueing canditions aftendg¢glyd®sylation.t om) . Signal intensities

ent ,ng _ DNA- i nt.eraction frequencie Y- axi
SRR, L8P e R B e S e rebested by
PNGpbatFreKifetiazsarmples/fromaminlitesabl2ah ersivaded BhyePNA
interactions are detected on chronobsone A around
sequence X. In patient cells, a 50%reduction in
interaction frequencies is observed for probes on
chronosone A | ocated on the other side of the
breakpoi nt (BP) (conpare grey curve (patient) with
bl ack line (healthy person). Moreover, the
transl ocati on brings part of chronbsonme B in close
physi cal proximty
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to sequence X, and frequent DNA-DNA interactions are
now observed for this region on chronosone B. The

w@booapto40r ansition fromlow to high interacti oPCT/IB2006/002663

frequencies on this chronosone marks the | ocation of
its breakpoint. Figure 10 (Bal anced) inversion(s) can
be detected by 4C technol ogy. Inversed patterns of
DNADNA i nteraction frequenciei (rmeasured by 4C
technol ogy as hybri di zati on s'%nal intensities) are
observed in diseased (solid curve) as conpared to

Aﬂath@rseamse (@dmp! %scua|§§§teaumvept24whmh rewgaéé F + O-

presence and si'ze of e 1 nversion I gure
%cesldagajb(dﬁ)galaetqsmqse)nedmmmidasalwcetylglumamlnmse

ChanEintly dyC AL ARt ah g ool D ERGieiso loaded on

thetgsi ties) in diseased (grey curve) as conpared to
non- di seased (bl ack curveé@subjects reveal the

P10 gN+4Rel 184+, KO ghisotpsmetang deglvensylated hyman IL7 were then
M&arré@a@édogalﬁ% 95 3hsir | I\M EStlrﬂSﬂeﬁt&Qtﬁéeng?h% b'?ez4 18 and 17

di'seased su cone mintact alle eterozy
uaa,etespegtwelyel etion is typically acconpani ed by an
increase in signal intensities for probes |ocated
directly beyond the deleted region (note that the grey
Eigure8i Masbsyectiune ahblgsis of diffeperttpurifigh redyaind7z Glﬁmms

AR IR TAGT |1 Lo o e

DepkDagps a2y 08 Rl cHO ol ogy. Probes with

i ncreased hybridization signals in a patient (solid
curve) as conpared to a nornmal subject (stippled

%Drﬁela% Pg%ﬁgts%(ftec?ggﬁ&?sts' o%égtygchné og@e?g%hm cal COmbinant

lamemgjpeoaytaﬂednjnunhanrllea?smlymmnedAﬁet isorElectgio&ogusing (pH range 3-

i ver sus non d for robe
105 cBNE TRt WP BT RED: B Dlihi PAGE SidBhciReigiog conditions
mmag@gu@@tggnmg) separ ation fromthe 4C sequence).

Figure 13 Long-range interactions with b-globin

reveal ed by 4C technol ogy a, Unprocessed ratios of 4C

nt Lo zat [ :

e O s PSR IR R MR L7 Rolyoan complexiy
Riwiifiscat gcasylatetbs blied  samptes 1wgre benzymidtipalbc edigested  with  an

S ARPR e Al 815 (BB, e Vot

Nmnkdd foﬂlgoﬁvchéﬁci?edybereege@motem samnprObY @Azymatit dijegtion were

| bl e ust e i nteractjons are qbserve
R ehEnpephta) SIVGUE aiifh Bwiisy B HALDRGOF Mass
Sﬁ@dtfbnﬁé’e@ T®® E) valde$ colRESpHntithd RAE, {)é‘ali Qlerd Q@ar%ﬁ@@ against

regi ons. Fal se di scovery rate was set at 5% (sti

lnt%e'c)thnal Sletrhases cane ilewedt agsusateoidentification of tlge panel of N-
oisdye (fetal liver, top) and

G%S'ﬁé%&ﬁhw H‘bra Aé/ bottom b-gl ob| n on chronosone

7. Figure 14 Active and inactive b- gI obin interact

Pl Ryl ot ADGRR A FeroNaen Pl psiagespecif

Ieﬁtlir&J Aedtinopiat)i Aftéﬁb@;barbtmﬁf bf brﬂcﬁelhtéyﬁhﬂlés Iﬁiﬁlérbloth(fv!@)tco membrane,
m croarray expression analysis in fetal |iver

| 0

Redyes \N?'édfeélﬁa@ﬁ'ththeeltf@éaQneoﬁf 81e Jupdectinsofld from Maackia
[ t i g

Balendh, TR Lt kRO VAPRERR) BB iy BRein, fetuin, 2
b- gl obin preferentiallyi nteracts Wi th other actively
transcri bed genes b, The same conparison in fetal
brain around a OR gene cluster |ocated 38 Mo away from
gl obin, showi ng that inactive b-
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gl obin preferentially interacts with inactive regions
c Characterization of regions interacting with

wh2@robi4pr i n fetal liver (left) and brain (ri ght)/1B2006/002663 - - -

terns of gene content and activity. Figure 15
Ubi qui t ously expressed Rad23A interacts with very

simlar, active, regions in fetal liver and brain, a,
Schematic representati on of rggions on chronosone 8
interacting with active Rad23A in fetal |iver (top,

red) and brain (bottom blue) b, Conparison between

raflata g ridi, 12R8, *fétwt?éété@mth(é@anm 'ugnar%amL mdane 4, hiL-
m croarray ression analysis (log scale)

Wtre@hed(WItipSIta s¢anel s), Rad23A | ong-range i nter act| ons

(4C running mean) and nicroarray expression analysis

(log scale) in fetal brain (panel 3 and 4) and the

Pr'lgumt nen Letting exfitrsty( brohymrglqmgwaxtenl (019 4 qﬂ)l;qdepﬂ@e a(E&lEMo screen).

P AL B Gom FPORRERN PRoHBTH. MIGH TOML (cuRdUIGars, UEA

fﬂfrﬁ' e 'él)?éﬁedsn MNl\mﬁoﬂ{ M@B@k/& OB RRinsANAABAL ot YAmaranthus
Figure 16 Cryo- FI SH confirms that 4Ctechno|ogytru|y

qaglélﬁtasr, iAdA from e‘?dmgarmgs H"é@fgﬂﬁlﬁaaAB&( drneAggricgarkispsirug, PHA.L
soms ewﬁf ﬂul@ %Hglgfrﬂllgﬁ O%tgg bdﬂg’t]"eg bqér%ﬂlnt&l:tﬁg& ?&érﬂlcas amounts of
randnhbmatit parlﬁedaﬂu_ -7 Bmparatlmsctbmmunh@ of baumyd HHZ| depethding on the

Ig(?tth:%ﬁ%%@g& f,o gﬁs or ¢ h %%, &vm%g)reggglpﬁﬁbbi%ﬁgp@éife cS anti hlL-7
gritipoay %AB)”&U{E%H RCBibHA. 'ﬁhéméd:tﬁl L ¢)-7 -Whb eBndRich s revealed with
scored positive faor interaction e-g, exanples of

%%‘*P@ﬁwétﬂ’!@%lpﬁ'ﬂﬁ@e ROMUGASt acting alleles (e-f) and a

nucl eus containing only b-globin (g), which were all

scored as negative for interaction, h-i, Schematic

Figwieetd Biaassay affrecombinantShimas UlL-{7sactivily.deosearpsponse kinetics of

PR i Mrhlee 19 SR oS Dl Polef Putiaskgdbiz cotp gr oy

dlyssyiatecehiL-E (praducsthiaadamandianeghs). vel y identified
(bl ue arrowhead) by 4C technol ogy. The same BACs were

used for the two tissues. Interaction frequencies

PT?@I%U Hgd Bl%s‘éé%’ Qf Fr’e%anﬁaY\? Ui IIiivsééif\Wty q309§-’i‘§sponse kinetic
usters in fetal liver and brain are indicated bel ow

date apdranoaRiginedgoutinay in g typigalykipasssty: Hs2PBriicell growth was

Iy YcBll IY Toci o b BRSPSy o

hypeyglgcasylated pdullt-&r(praxfucedtiarrmaimnoadiani d:etilsb—JS{De(ta qojintamrépresent

- Mgy or A lLarge overlap exists between
tg?é%%@ %%@f‘éﬁ“ﬁ%‘éﬁ@ﬁé@@“&at% Yeraction in the HS 2
experinment and probes that scored positive for
interaction in the b-major experinent. Figure 18 A
conpari son between interactions in cis and in trans
(a) Unpr OCGSBE‘?LA‘i‘L%rﬁﬁ ERMPMONPOFNATR AIGERTION
experiments s ng b obin interactions wt
regi on positively |dent|f|ed in cis (chronpbsone 7,

. " ' i 0 gl.obi
B R e, [l GRBIOMEDE s DeSiRpfspions, ther
rmanufaoilep andahéir ﬁsésln' ﬂwlpbaraim'uﬁgallﬁiﬁdid%'&ﬁ Tfhe p(;esent invention,
ons wWith _a region positive entifie

fof ey s} e s a3 naly Priley, RBsIeE Ph s tiay be enhanced
(ﬁﬁéﬁafr@doﬁ Rhé @P}{db‘éﬂ@tné@'ﬁf@ﬂ(& aSFCREIbAIghdptida %é%resent invention
runni ng mean va None of the regions in trans net

the stringent conditions that allowed the

identification of long-interacting regions in cis.
Fi gure 19
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Regi ons that interact with b-globin also frequently
contact each other. Two regions (al nost 60 Mo apart),

w@oral@dng actively transcri bed genes and i deP€T/iB20a5/002663

by 4C technology to interact with b-globin in fetal

liver, showed co-localization frequencies by cryo-Fl SH

of 5.5% which was significantly nore than background

co-localization frequenci es. TAI LED DESCRI PTI ON OF

THE 1 NVENTI ON 3C TECHNOLOGY The 3C net hod has been

described in detail in Dekker et al. (2002), Tol huis

8fko @ihsclds%@ogl)rpn%bﬁlérﬂi &Intr%lry td B09%0 dafep kidtties béét iBlvivo activity

(2004) and Drissen’et al. é 004). Briefly, 3C

g} Perasbievey withylsT i na@/n@pts &s hawraacat tpastyd tmp@f?rﬂbw pccupied
&b t r

KGR Iy RReK TR, af e Dikea) UREositakf g, g Maximized

eroigws |sialidation rafgiimenoligosabchatidies mamtlesrrﬂlhec pf@ent IuWentlon also

THPBRSY St Sreatef vpetitiasBliatod I PEhpRBRds. Which exnibit
proYestiged cachivily éﬂh@rébydémiwshg gabugeecpbammﬁatﬂfrﬁfré@i&fé Chnd/or a

and quantifie the polynerase chain reaction (P
@@Qrﬂ@sqcbdegg%r@&. fmupegericlty. Erasidedeg thenkitiigy of IL-7, such
c c

DATERARCY, ot LompUSIBRE Ticbt ok Chiohf, JRIEHID " seful active
motesslasnfosdusee mplregustingag menexpspetedima stigectatinauding a
@; é@g ﬁgggnt of the product obtained with the

N d tenplate and with the control tenplate.
In accordance with the present invention, a 3C

te | repared usi ng the nethods descri bed

}éﬁr@m%&ct ! V@Qtem UREE$IEES IER ym'ycg%éateddws@rnposmon

(i.e. formal dehyde fixation, (primary) restriction
enzyme di gestion, re-ligation of crosslinked DNA

A fuighasabieci e tmsinysntion |relateisdn)the aseexf Ihyperglysagsyated-IL-7 for the
I r

BB 2 REARURSOE PSR o il B0V Bgh 7 ano o

leastt ronet |pﬂmrm¢macaﬂygescemables ctahnm er feqcipizmt,s foh treating a

t hat the s digested in the context of the

@ng’%alﬁnrﬁ@éecﬁucl eus. Intranolecular ligation is then

performed at | ow DNA concentrations (for exanple,

about 3. 7ng/ ni whi ch favours | |fgati on between )

R fegrder qtm% I8 inyendieBris @ met@od AF Fauwsing ey slmulating an immune

rlebﬁé‘ﬁéeofh)a%ﬁgl%c |Bat ri%[hgb&{ focl’hg bgédﬁléﬁ‘%ffa@fl\/e amount
fragnents I'nte ar or ndom ation).

olexhyperplycesyated lli-flkompositioaver sed and t he DNA can be

purified. The 3C tenplate that is yielded contains

restriction fragnents that are |igated because they

Aefugher objestibf Yhiglingention iteletes 4o [tharusepefca. hyperglgcasylated (and

r ry.restrictio yme i s used to digest the DNA
IS’P Sroly gk Slaﬁx'@f&ﬂbﬁeg&Pmporsﬂ'gatf%wesm@ fsagwr%ﬁiﬁrfﬁedlcament
fb?@&%hé bPBtirhllfing @h ifAfur reSBonsd iR élhlﬁééton enzyme

will separate the first (target) nucl eoti de sequence
and t he nucl eoti de sequence that has been |i gated.

G yafer’ the primary recognition site is | ocated
£SEBolhe I(}/efi rst (target) nucl eotide sequence and the
Iigated nucl eoti de sequence (ie. the |igated second

DT D5 Sonleof T raseRob et lfbrikek Robigootee ™ Besignates a

memmharaﬁs (e tiurnbAt esimiddNAbbeie| aéqsine; arﬂéhmél 6At Eaine) IL-7
tenpl ates, DNA fragnents and genoni ¢ DNA), whi ch may

be avail abl e i n databases. The nucl eoti de sequence nay

be DNA or RNA of genomc, synthetic or reconbi nant

origin e.g. cDNA. For exanple, reconbinant nucl eotide
sequences may be prepared using a PCR cl oni ng

techniques. This will involve nmaking a pair of priners
flanking a
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regi on of the sequence which it is desired to clone,

bringing the priners into contact with rnRNA or cDNA
wbdoaionol from for exanple, a mammal i an (eg. BCT/MR006102663

human cell) or non-mamualian cell, performng a

pol ymerase chain reaction (PCR) under conditions which

bri ng about anplification of the desired region,

isolating the anplified fraglfgnt (e.g. by purifying

the reaction m xture on an agarose gel) and recovering

the anplified DNA. The prinmers may be designed to

p@%bg fidk. SMbFeaBI'eﬁ’efa%ﬁl rthe t|Lom peRppEpRid & agnirhbANLSI beFpeptide,
fied DNA can be cloned into a

e§9e¢lalb4 @rasamas»ga rerapeuticTerevanginee AYliematiyely, egpecially, for use in
[ r

n?@dﬁ@@%L?nﬁbf %ﬁ%wﬁ%@§éﬁqgﬁFﬁégﬁggﬁg?wgﬁ%ﬂ§the|LJ7ponephde

neaybé may iothes rhbmneiin |EaT palppaptidsp etk asia sinsian [L-7 polypeptide

preferred thab t he nucl eotide sequence is

oL A FANNSRIVIPYASDNA- such as si ngl e stranded priners

and probes. For sone aspects, it is preferred that the

nucl eoti de sequence i s doubl e-stranded DNA - such as

Rieigpied bt"fﬂaﬁd&d7 wlthQSt%fwmlﬁtlegentlﬁ@r ceppEsaspedraino acid

s'eguéﬁce[’é%ﬂ%% LﬁaEPté‘ﬁ‘r BYE P @ W‘@zé@%@@?@ X3 as weII as any
as one or nore genomc [oc

nsamral aapmitssand thonsolpgsftbene@ﬂ ﬂ’hatsedu@nnacdﬁebum |L 7 is also

@a 300 ré%‘&ctggfﬁﬁmjﬁgqyrg% \tyljd-[&ﬁg {bgg eﬁg Eé‘brgg d%%sﬂ g‘gﬁ' %Fhino acids

amd/csptuoaalg»ecamcédﬂmbhapw téemmuaemmmm raslld[mrcSE’;(DldD NO: 1).

secondary restriction enz ec n.sites

Varents: dareslomeiucle, gnpls: PraeraRb In: lgfaf @ﬁﬁﬁl vaeans f&ﬁv@ng from

r%’ﬂﬁﬁl | B rRSpRISH e%dl@&n§eSNﬁcesplic go%r@ﬁ%ecbtc t el specific
provided a circul ari sed nucl eoti de sequence

embmmsnh theateriny B+7 palypeplidedis rﬁ@qmjetﬁdtesmte( adpolypeptide having

(ot §E0heR 0 ST TR Lot R SRR L onciary

restrlct|on enzyne recognition site, wherein said

f|r ucI tldes u e is a.target nucl . .
LR ceafal TR Bd helibeRds 8 califin e pepetide. In this
884 ﬂfebln@em(orpa@&@sbs Niek e ARNGMS thAefeshcd of a{m vsuated IL-7
of in vitro). The primry and secondary restricti

m*mﬁwﬁdeﬁ avighirepiesesist %éurmqnobaﬁ@t @if fhig raé\ﬁ’!'CQtt?neé% ﬁaftlcular the
AHga 8 4 O RS LopluP o Bt MBausnce depicc
lpISEQ e % iasovdlbas aeyj namumlefananlte bemomge@r@kmmptlm figgments

fi I d
Beheh e T B E S 5t &t B0V B Py e o
$RQLIBANOLY By P delsibH, amistlmtmwrrrﬂmt}on efsoma ot adimited number of
enzyne recognitijon site, wher a|d Elrst nucI

BGhards PSTarabhr 5 HEAS OF omloge SHaN  peliRaTageof identity
%f 2y guriﬁ'ﬁor "’EBOBE%‘CBFQer'&B? SReride t§@mﬁn5fé$er%b§;' sup(en)or to 95%,

tal na a process nprising the steps of
ropstqyefaraiiy ﬁgp@mdﬁﬂ&’/@l\w\ @&@ 1D N%x?vo or in vitro)
(b) digesting the cross-linked DNA with a primary
restriction enzyne; (c) ligating the cross-Ilinked
TheelLeD polypestiipuestkin; th¢ gyegeny gventign tsh&refamlsls a rienkrinb'g\;ant IL-7.
nd (e) digesting the nucl epti de sequences wt
B s rsE R b e Bhase rosans Bl e Reiqric8 is obtained or
dBtRe8 Ot S SESOMRBIRES: eXpireéabmystent, . SBE6MNE culture of host cells
nucl eoti de sequence intersects (eg. bisects) the first
(target) nucl eoti de sequence. Accordingly, the
nucl eoti de sequence conprises the second nucl eoti de
sequence, which separates the first (target)
nucl eoti de sequence into two portions or fragnents -
such as approxi mately two equally sized portions or
fragnents. Typically, the portions or fragments wll

be at | east about 16 nucleotides in |length. FIRST
NUCLEQOTI DE SEQUENCE
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The first nucleotide sequence is a target nucl eotide
sequence. As used herein, the term"target nucleotide

waeegaenael refers to the sequence that is usedP@EBIBR006/002663

bait sequence in order to identify the one or nore

sequences to which it cross-links {eg. one or nore

nucl eoti de sequences of interest or one or nore

sequences of unknown nucleotlgg sequence comnposition).

The target nucl eoti de sequence i s of known sequence.
Cross-linking is indicative that the target nucl eotide

G4V RIS BB Of MARS 61' InpdiRthaliBR) oF FJrdife #ansgenic_plants or
orlglnally close in the nucl ear space. By term-ni ng

enienals egnginesredy tavheartiaie quensiaic aa@dcmﬁ@ctm ea«mlmg an [L-7

BB R el TSESh By BB, B pctona

Expresgian | yistenast ‘Yhamoialibie reford @iseddobinant glywpn@telh@ made in

vitro Moreover, it is oss le to u t an
R AUATL S PER0n URteTIS oA VPP SRR PRI R s host cells
§lﬁ1ful<§E @férﬁblYV@ébFeég‘Bﬁﬂ&ehﬁt&éllyf)bheeffte?rt?él%@(eh@élboéﬁla ropriate
egul at or ements conmuni cate wth distant mom)r@
glwaiydiaan repe and/@v sialyitransferase ganet Herimpplypeptidé can also be
[ nder st I; f
GUEePA8E ofigh Tng IRE S Ailtobiife NS BEI 18 afebbyldhsterase
mdieemalyﬁransfmawmlefdmtesms bygrdfting oligysaashanzd stagtures.
nucl eoti de sequences on ot her chronosonmes (in trans).
Thus, it is possible to map nucl eoti de sequences on
Als‘pteemeraxaﬁ’fm@apacnmart h_av ;foly%@bﬁd@ lis/a Pofpephdd | 6§ S'E'Q ID NO: 1

t he nucl ear space. r more even possib
%ﬁ@rﬁ'”%mea%@&d%haﬁ@fis GM&%QXﬁQ%&)@S@Ae@YS@ 28@1@@1!3%@3/81 41.
- such as bal anced and/ or unbal anced transl ocati ons,
del etions, inversions, duplications and other genomc
Abar Han gmiwepgd«é@gf thee praseohinvention areyl carapiismehd sequence of a

téjrﬁrgg E&I%@é{ﬁ@?g%f Rurh}% 'gioqs%ge?ckgﬁqﬂ%i%%ﬁu\g acid residues, such

asna seamﬁonrpepade foreinpiasicé. Bﬂéfér’f@i exdrapleBaigach@scretion peptides
can be det ected. The first (target)

'Ha@aégﬁqagdﬁ%a\@m 3 woBekBRRIie-selopte framm the aawR consisting of
thBV PO 0 RjcfraN ﬁ@ptﬂé}’ SEMENSEnAIN prbdtias, 'Iﬁh;G'k§p€§Sbfgﬁgl peptide,

to determne t frequency o interactio

lractoteansievitongatin cm@nair peptide,ot\fiBfvitsenpedinc signal npeplide and

SISO s EobER! AR 5L S8/ 3PBUETAS, o ot fr

respectivatyy in 8&Q I[QNQ)n3etnzl38mn iasspémdfs:eembdxﬂmemutthetslghal peptlde

Bt Sk, PRS0 e SRdornd S fom tne
BP0 aridsik-A sighalspdptides  Theesé mtelowmgts@nfap% .ma et EPy7 or
éénstralnts (Rippe. et ah (2 01) Trends 1 n Bi ochem

feffcast Jygth ig fz@))lD NGt Ebiapd repeesanis@ padicyler jobject of this
iRYehtRpL | de sequence fol l owi ng anplification conprises
at | east about 32 bp by virtue of the fact that the
m nimum |l ength of the at |east two anplification
prinmers used to anplify the second nucl eoti de sequence
are about 16 bases each. In a preferred enbodi nent,
the first (target) nucl eoti de sequence may conpri se
conpletely or partially (eg. a fragnent), or be cl ose
to (eg. in the proximty of), a pronoter, an enhancer,
a silencer, an insulator, a matrix attachnent region,
a locus control region, a transcription unit, an
origin of replication, a reconbination hotspot, a
transl ocati on breakpoint, a centronere, a telonere, a
gene- dense regi on, a gene-poor region, a repetitive
element, a (viral) integration site, a nucleotide
sequence in which deletions and/or nutations are
related to an effect (e.g. disease, physiological,
functional or structural effect - such as an SNP
(S|ngle nucleotlde polynDrphlsn) or nucl eotide

I o, e
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which it is desired to determ ne the frequency of
interaction in the nuclear space with other sequences.

waoomenddoned above, the first (target) nucl eoPCTEB2006/002663

sequence may conprise conpletely or partially (eg. a
fragnent), or be close to (eg. in the proximty of) a
nucl eoti de sequence in which genetic aberrations -
such as del etions and/ or nutaﬁ&ons - are related to an
effect (e.g. a disease). According to this enbodi nent
of the invention the first (target nucl eotide

AgsaeBsyIaRY ILITea k] CbmpbSitianguc! eoti de sequence (eg.
a gene or a locus), adjacen o (on the physical DNA
tenplate), or in the genom c region in which changes

n o d Wi rel.ate 04a,.dj T "
Wit 366 SRIRATDEYES Aoty GGy B B RpleliRSfiatea 17
desigisates k@ LT polypbptidee having et deddt dRrepeattipirl givodyation sites,
or Ha% be ‘c?gog n based g@q ,ts . association with a
-1 FirYing ShleasbinveraveosvIRtEl aMine REiddRBIBHPReNt , ¢ he
changes are changes in one or nore chronosones and the
di sease nay be as a consequence of, for exanple, one
Brolyseeylafigresited wiesignatesanyh@nina acid sesidue oo regionitea golypeptide

; r: 0 0 r

Rl J2 SRRJSEF 1S EPos A e e etk O &L SrBIRGHE structure.
diuth sited are typicall\BNEglydaSatidBlisites (enuamgaming acid residue or region

ih;% !Pbly-éébgfﬂ? g\{%c%] 9I%me;§q?$®%ﬁgg%% g'é'r_%)éaa}ﬂr%teo tsprt(j}cr;ture through
RinRBgSsarl/6r degigsdshRfion ites @540 ARY @ntlAd ARRERSIdueSdISegion in a

as: . .
pRlYReRtidgxhisB allowenthe; altaphmenitafea cqrkahydratgstryisitee dhvough O-
HERER TRRBRSUS seqyences for glycosyiation sifes are known per se i the art
As tan fillusivatipn,o geoensensus th-ghyosgseylationk /sike typically has the following

R Ao SRR oblibre Xl am apiing @i exesmtyRrgiine. As will be

diptidsete bglodv sxgh lglyicosylatidmW\sibss Siagn beesitiit/naturally present within an

typ:// , kndat abases. com o L i
Iﬂfi pWVW‘{(ﬁ |SSAUBRER | e/ tilicialy saddesh i wreated pwithin said
ueakdl ndex. ht mi
http://ww. ncbi . nkn. ni h. gov/ entrez/ query. fcgi ?2db=0OM M
http://ww. sanger. ac. uk/ Post Genomi cs/ deci pher/

D T —

wgma?nmaﬁlaa% lofrﬂsﬁ r;f)llyﬁeet\i/g?ﬂ hamz at Igahh’:ﬂl'eé ngc(:)lgﬂéd iggﬁgosylation
\| bert Schi nzel,, in: r.de. Gayter,.

e Paion 4] o hine WnBsulaeh o AdK dP sittse; etsrpbl. such
areempositdln cbmprigds acrRAbt 8GTTF ILﬂ%olygﬁjﬁgggﬁlﬁatWe glycosylated, at

I nterveni ngh] nucl eot j des_ bet ween two ad] . )
leefuahduse N-glyeasylailion siastel archtoptionally, &t rAncadiglxeasylation site.
SicH 8 b SBforPfis tMBst? Prereldbl CadeRRAHE YeSoidNSf LHE or mono-
primary restriction enzyne recognition-site neans

glweasytaied |ladjpotypeptides; @ndtthas comprisesiat most 2A%eof/eirglyapsylated

I l.des. betyeen t | ej id sequence and the

G EPPPERRT PR MBS, cbafiiiost” o s BPeBienpylfted 117
AdoGhdsiio brPEleSlgadFé%E\_ ywel__qge@on?osmiohem ivgﬂcﬁe?ymebl %@%) of IL-7
obt ai ngbl e, ohtai ned, identified, or identifiable by,

el Pﬁkﬁfﬁggtfw%ﬁqﬂ B?\lHWF%d\."Q&?°§Y|@B°'b|S't?${S)/?ﬂﬂo?Ptlona"y, at
JrREOSgIgEsY|dtien sal Sdeh BeCofpssitideR: mBé‘Fﬂ)r%%rhgl?_essentially devoid
sequence of interest) becones ligated to the first
(target) nucl eoti de sequence after treating a sanple
with a cross-1inking agent and digesting/ligating the
cross-linked DNA fragnents. Such sequences are
cross-linked to the first (target) nucl eoti de sequence
because they were originally close
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in the nuclear space and ligated to the first (target)
nucl eoti de sequence because ligation conditions favour

wo p@aniam bet ween cross-1inked DNA fragnents PCT/IB2006/002663

(i ntranol ecul ar) over random ligation events. Diseases
based on alterations - such as translocations,

del etions, inversions, duplications and other genomc
rearrangenents - are generall?: caused by aberrant

DNA- DNA i nteractions. 4C tech %I ogy measures DNA- DNA
interaction frequencies, which primarily are a

SUIELdrdoRd-gf fy@@sﬂsﬂéenmc? ﬁélgﬁep‘i%@f ahd Hus écﬁn aﬁ%‘ﬁost 10% of

I nteraction frequencies are 1 nversely propor I on
biHd-glycesy atedi wvﬂancwntbwt roneOagipe)sylatedlied polypephides.
| oci present on the sane physical DNA tenpl ate (Dekker

et al., 2002). Thus, alteration(s) which create new
mnﬁ/pﬁmawmmlmldclldt decﬁlg@fglli&onﬁﬁ%etsftﬁrdeap@@tlvé N- glycosylatlon sites,
ere in

acco nied.b ra ons. an

RaIAClASRaIAG] P%&R%@/) r&@@kt'@émwpa'as)ns 20, 5@‘@1951 Toravithsespeet to the

PRSI p @SOS, 1o 35 VRO, ), ARtk S rostinvonton

shawp thatcthes 8- srqyanseedlse cantainhepnendd-ghisoaylation site, namely
t

PRBbALBY (1 PUBHEAC a1 10", 3L fRifyar, gbociment. =

ipyperglycosyladedh dL-t? opdlygreptide)oftthe peesent limvdritida is eau &n‘b qbalypepude

R e o
batipied O%(?&&%I%\tléh%t& éh&é'ﬂ?ﬁe@%%%?laié&fiﬂ_ ﬂ'cbﬁﬁiolsbﬁon is an IL-7

cross |i nucl eoti de seguences. | es of

eHBROR, i whigh pludeastcBbeof baf mmenadeep E t@%xporswated at the
%Bé\)d '(?; ycoS Ié@(ﬁ?’ gllt%x&cfjé Wp&l&ﬁﬂ@nagﬂ%ﬁ M o-FHEeAMRA site.
di am nedi chl oropl ati nun(1 I) and

G & PP PR E Gt 3 herd Va8 7 b e Rt nay comprise
@Hcﬁﬂicﬂmeartrﬁc&myh afgedb@it cleated bh@b@ﬁﬁtl@fﬁ' 8itdd. NPccordingly, a
ns that can be reverse

| nt | ract | d.
¢q3.¥|at?fg ”r‘fﬁyp yoaniide of e pEgsent dpvesitighyis @n IL-7 polypeptide
! enpe?*a{%‘?‘e‘”f‘@eﬁ@%‘@“ oo SR o O-sriefion site occupied,
mlte@qumgzmthqrop;aﬂu(ﬂyglq@prrmgeamdidr wartifleiayo added/created and a

AREITERFLIR b Bl RBEH SRRESA iy whleh it 0% o

ILeEpDWpeptmseamygf?dosym‘t@d st four glfdosgiatior sites(e) ableast, said sites

36 BRpordyralSBR U nG el iy G redlen

depending on the type of target sequence (eg. |ocus)

to be analysed. It is desirable that prelimnary

'@xﬁuﬁ ireqards the eresant dpweniiononews: dissleses depgla!@eptms having a
[

ALY Ao 308 SHUERLY, WRSIdin Sl ReRIENE oBbipEy gt Jpast one

Ftiligiallyeoneateseglycosyation sife. IBNeordR@tor particalar embpdments the IL-7

L. Lse. equence f incl ude, buyt ,are .
DIPorES 8ENTS i g SBTSS o2, 2 Ok tflHfY cghipa BlBosytation
d¥les| mofippiefer@dlynt, Zro03 dvieh, m&relrefeRstsiy 1 delal , Aval | |,

Vspl, Mel, PmaCl, Pvull, Ndel, Ncol, Smal, Sacll,
Avrll, Pvul, XmaH, Spll, Xhol, Pstl, AflH EcoRIl,
AaHl, Sad, EcoRV, Sphl, Nael, BsePl, Nnhel, BanH ,
Narl, Apal, Kpnl, Snal, Sail, ApalLl, Hpal, SnaBl,
BspH , BspM I, Nrul, Xbal, BcH Mstl, BaU, Bsp 14071,
Psil, AsuH and AhaDl. Restriction enzynes that
recogni se nore than a 6 bp sequence of DNA incl ude,
but are
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not limted to BbvC 1, Ascl, AsiS |, Fse |, Not I, Pac
I, Pre I, Sbf I, SgrAl, Swa |, Sap I, Cci N, FspAl,

wos®7o10480f |, Smi |, Srf | and Sse8387 |. For BOIEB2006/002663

aspects of the present invention, in the case of
restriction enzynes recogni zing 6 bp sequences, BglE
Hi ndl Wor EcoBl are preferred. The term"primary
restriction enzyne recognition site" refers to the
site in a nucleotide sequencé'that i s recogni sed and
cl eaved by the primary restriction enzynme. SECONDARY

@E%f%l@k@%}%iﬁ?sﬂﬁ% RAES! dhe blté?ertaﬁwlmgﬂg%b!sylation

restricti enz efers to a second re ctio
sitesy Gonsénmusi N-ghwedylatior sites typacallyrheyerthetfollewiag zstrasture: Asn-

%@?ﬁb@’%ré‘ﬁEﬁ%g@%ﬁ%%‘?%‘g’?ﬁ’p%@”gﬁ fication. In

one enbodi nent, the secondary restriction enzyme is

used to provide defined DNA ends to the nucleotide

ey gbtroayation isfiesrmay  befireated | plo s ded rehamicalig fom pssembled

sghtr%%gusm&ﬁjc%nlﬁ@é’m gt Rl &al AePRAgdd 9Hclh8in§hﬁ1utagenesis
econdary restriction enzyme recognition sites that

rhethols t dle vateus qrasitions eyitbine ds-7 oprimane rasino  agidosequence, and

] - igat] 0 eguenc k ot.l de.
BN s ¥ T KW chraaly ol it BRI hBOhidtied 17
pobypeptidé ishall sethipsthe Faliility tablnd{ g |L-Zreceptore ded glsicdsylation site(s)

1 6] SHOTh BB ORI SRR D T Do ORI o “the 1L-7
poljpeptid® | RGukate WA ideled)ehoresitert ihe SSIRYNERIL7 to bind an IL-7

restriction enzynme recogni'tion sites that flank tarfget
raoeptent Maee msefigetilysthengitelse ipi (ke intipdueed iquiside of the- alpha
e Is . S, .
FRRUEBPER GO0 liall ofld St BG4 SHA 8 hoine
residuest Pdefersablyy etheg sarel mntrioducdah omriths esposh dlexibld region, avoiding

interest. In another enbodi nent i gatiqn of enc .
BPORRIUA ASTED: e mamgneriaiior ke Sidiaine Bibentce.
Prefdrablg! thencreagonTef é@)@ﬁ)@?lﬁti@ﬂ shié idees tivataffetieaky O9stein residue
are at_ each side or end of) the nucl eotide seﬁugnces

igyolysf isy @ Sisulfidediripes (ere. GueIP: Pt 619278 @ed nor any critical
PléﬁﬂH@ ﬁﬁ@oﬁv&g inf Qﬁé‘ﬂgt@%ti%ﬂt bR ¢ ?dg?%}%ﬁib@ Nith Ci’t's: EW&%;%’Bfeceptor

I gatl on under conaltions t hat I nt er-nol ecu

(eigzgaBento, dewdkand A&, Swcthd¥el 156225 tliysBleand Riu 84) , nor any
RSB g 9y 3 50 3B BB PG 120, o
K3E0\BIu MBE) ey 13k andgdsThi D40 and Aisa 1@dh oThewrscosylation sites are

GScohaaRrE By mataen. SREVAE & adlfGT B enet, Saysfl amino acid
ré5fdbes Within 8ROpriPaRPseiencBeflY réTBfehceapi7 bél}/b@rﬁtldé' t® create a

I n anot her enbodi nent, the secondary restriction

tepicgiraonseneuscdlkspsylatipntsitet t he sane secondary

restriction enzyne site is likely to be located in the

| i gat ed nucl eoti de sequence (ie. the ligated

lor a sparticulae éndwginents )the Spresentt nyentials relatash o flL+7s polypeptides

ﬁjarr%eta nucl eot i defs uencg and thq. I '(lzglﬁzed ide comprisin
TN e SRAF0RR OF ANHPRM (YRAMTEN B KW RLH pnsing

drleldk )sevBeis, arhine S€idumddiRatitns eeRitdie flohgalyedB8Asn - 1le30Ser -

er to circularise_the DNA__Accaordin

d . ly, th
50Tt - JIP30AE - SeRBTNREPUBSSPT garaER T hba GIUaBS R o PIUSEThr -
Fﬁlﬁgﬂﬁgéro'ﬁ\el%b%r f P}ﬁ@bﬁzsérnl_ Pﬁe&%’ﬁf?ﬁ%lﬁSZSQE EG?HHEZ'WS Val82Asn -

and optional circularisation o e DNA vi a

conpati ble ends. Preferably, the secondary restriction
enzyme recognition site is a 4 or 5 bp nucl eotide
sequence recognition site. Enzynmes that recognise 4 or
5 bp sequences of DNA include, but are not limted to,
TspEl, Maell, Alul, Naip, Hpall, FnuDII, Mael, Dpnl
Mool , Hhal, HaeDl, Rsal, Taql, CviRI, Msel, Sthl 321,
AcH, Dpnll, Sau3Al and MhU. In a preferred enbodi nent,
t he secondary restriction enzyne is N aDl and/or



The term "secondary restriction enzynme recognition
refers to the site in the nucleotide sequence
wWa b@v/01@or ecogni sed and cl eaved by t he secondaP@I/IB2006/002663

site"

restriction enzyne. Follow ng the digestion with the

secondary
reaction i

ligation reaction |inks DNA s
nucl eoti de sequence conpositi

restriction enzyne,
s perforned. In one

&

a further ligation
enbodi nent, this
ences of known
to the secondary

restriction enzyne digestion site of the one or nore
SRIBITRF C &8 ord

sequence. TERTI AR\ﬁl&ES%%{I %{%ﬁ%ﬁ\gﬁ@ém se ﬁ%

kel G4Sem ' Leul104Asn r €Slud 0&Thron Giui@ﬁﬁsér ¢ dlea 28%er a Leu128Thr -

heldshing Qtsaalns " S8 IS0 MePaZRe

rel

i ona
Pep i

rP'eLeu1 04Thr -

hﬁ4ﬁ§gr (or from

carrésp@aarngqmsmdnsuh athies emarﬁménm Ilo7 poypapiddd)! cat i on.

Preferably,
enzynme t hat
SBESHIE  dxafiblSd 0F (

enzyme digests th

the tertiary restr

iction enzyne 1S an

recogni ses a 6bp or nore nucl eotide

Qﬁ’frj'\%ﬁ?rllﬂ?l Molgb&?l

nuc eotl

ideS" fﬂ{lé’ ﬁ@éﬁtirohcéélﬂﬁnse the

€ sequence

aeinseacid muslifinations dissloged st dableriybelewt ri cti on enzyne

recognition sites.

per son,

it

As will

be understood by a skilled
is desirable that the tertiary restriction

enzyne does not dlgest the Tameﬁ (target) nucl eotide

sequence

t.

rv_and second

restrictio
anplificatigpgy T mers can no |

q

W’Z‘Wp‘épﬁé%eawpﬁ. o] 2

oo, oG ouUto

ary
ipg acil NangRat ~ t hd

'y, 1t is preferred tlh

‘P_QE%AQY DidFHF-

he tertiary

Accor di nglyy

restrlctloHGéﬁiyne recognltlor

| east the
secondary
| engt h of

anplificaf
preferred-gﬁggﬁfigﬁt

i's one thi

term"tert
refers to
recogni se

ls&?&Asm maﬁﬁmed at

ti-stance—away—f

Fﬂgﬁ%iction enzyne

aIIU

S as

URIhARY ; SRty

n

}{333yw nmer to be use

r(c\ can_st

@eagsseﬁ hat the
ill _hvbridise. ln a

the tert

¢§H§5T@%triction enz

OgNi Ses_a 6- bp
lary restriction enz

%‘Hglgé]é‘re of —DNA—Thsg

YIe_tecognition sitsg

H&86bite in the nucl

And r\l anvaod |r'\\l t

&iuB8Ehrsequence t hat

tartiarvy ractriction

enzynme. R

A\ CA A | o \4

IaTI ON SI TE Rest i

l
”)

T%Fﬁgﬁeéndonucleases

enzynmes t
DNA. In

"MGFpeave the sugar

st _practical settin

e] € packpone (@

S,.aglven restricti

enzynme cuf

Gl

strands of duﬂhe%ZSBm‘mnthln a

stretch o
restricti
DNA call e
restricti
restricti

afewbases
DN

H enzynes are sequengzgagT

lIalCDIUI

doubl e- st rand

JH me that is use

IHGS0agNi ti on sites/ s@usrsass. The [ ength
S . : I i
»@IUSHT engt h of t he

recogniti
enzyme w

chﬁgguence dicrates
cut I n a seguence

A ™

exanpl e,

aHGE82ber of restrlctl

ho ~Ff

MmBﬂAsmeﬂuBéEhgnise

Qh7\lm

bp sequeng
recogni se

DN A < ol
| IIU ochC|

Flﬁ?tg@u'bwr_)\ sequence of

tgﬁagﬁujtéﬁégggﬁﬂt ar

not limt
(Alul), C

cdidayp AATT (TspEIl),
ANTG (Nlaln\ CCaG (

Hpﬁkégm(nh

oTHE!
EnuDI 1)

(Mael), Q@

Ah“@"@@@nl Dpn H, Sau

3AIa1020501; y_euwssr( Hr

t he

yne
is

are
f
on

ed
of

l t he

a4
t hat
e

CTAG
al),

GGCC ( Hae

ER}I Ab (Rsal

TTAA (Mse

(Sthl 321)

TR

(MU) By way of further exanple,

anmma of

rl),

restriction enzynes recogni se a 6 bp sequence of DNA

The sequences and the enzyne that
base-pair bp sequence of DNA incl ude,
limted to,

AACGTT (Acl 1),

AAGCTT (Hindl 1),

recogni se the 6
but are not

AATATT
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(Sspl), ACATGT (BspLU 11), ACCGGT (Agel), ACGCGT
(Mul), ACTAGT (Spel), AGATCT (BglTl), AGCGCT

w@ BEmoatan) , AGGCCT (Stul), AGTACT (Seal), ATCGAIT/IB2006/002663

(Clal), ATGCAT (Aval Hy, ATTAAT (Vspl), CAATTG (Mel),
CACGTG (PmaCl), CAGCTG (Pvul) , CATATG (Ndel), CCATGG
(Ncol ), COOGGG (Smal ), OCGOGG (SacE), CCTAGG (Avrll),
CGATCG (Pvul ), OGGCCG ( Xnal H) . CGTACG (SpU), CTCGAG

(Xhol ), CTGCAG (Pstl), CTTAAGYAfIII), GAATTC (EcoRl),
GACGTC (Aat||), GAGCTC (Sad), GATATC (ECORV), GCATGC

s ,
SoaTee (B 8 e (e 1 | S?LWGS%ACC
(Kpnl), G MI(A(Dt(tSnaI ), GTCGAC |(Lsai1D#AsGT GIMDaTApaL| ) ,

GTTAAC (HF TACCTA \Snaul‘ TCATCA /Donul\ TCA
(BspM 1), (Nrul), TCTAC,&%‘{%S? TGATCA (Bel 1),
TGCGCA (MBIHEY26HCCCA (Bal), TGEN4ASTRSPI 407T), TTATAA
(Psil), TECGAA (AsuH) and TTTAAA (Aham). By way of

further ex&lifpl4ba a nunber of ré@ﬂﬁﬁéﬁnoM@i@&&mfs N
~~~~~~~~~~ d

recogni se oy secuence—of DA S—&
t he enzymaﬂ%ﬁéﬁr ecogni se the ‘}raﬂﬁsAB'auM%@‘m
include, bHGH7E not |imted t|oéi9dNAGKs; ThamloBer
GCTNAGC ( Espl)—GGINACC Bst Ep land TCCNGGEA_Pf ol By way

of further exanple, a nunber of restriction enzymss

ﬁé OgRbREe §ﬁ‘1hr§) bRcig e WS GtBhs g@ﬁeatg hey- élﬁg Fo%l\laAsr?@s without

enzY recogni se the sequ
$uhﬁtard@ y laltering ethaobindingi affidity of AEE‘IT]'AMrEb@Smabtmg improved IL-7

2321), CGTCGACG
W%&I‘%@? cs e-(ngl)), GOGGOCGC

(Notl), GGOOGECC (Fsel), GGCGCGCC(ASCI) GTTTAAAC

!E%ﬁr{f%?rh Viholl SHbaaRuAycstering thepiistng afinly ameans hat the binding

MMy i oy fHPl%Fedeor rrﬁ§§' rbec?édm:ee n\mm@ﬁ ﬁﬁﬁacﬁﬁﬁsﬁh@ evil8 effects

this methylation and will not cleave the net
resHitiag fiem thegintarpetian \Wﬂﬂ therf@pe@ﬂoédﬂéleﬂ hblaﬁtafmdslmoetro the binding

TSP e 8 RS AT, Y 6 Brofray

lses) thamc30% Apreterdblydéss than ZQ%Tmrefesalﬂyltess thdﬂe5%
eukaryotic nmethylation sensitive enzymes are not used.
I n one enbodi nent, a recognition site is a digestion

Alisbe theé nalsve ﬁ{mbdﬁﬁﬁé cah HRS thhbined t6"G¥ER several additional
reco%nltl on site is a restriction enzyme di gestion

dyeasylatipraiiearwithingn [L-apebpgaiide ohithis ipyrntienb by thig megard, the
iAberitld® FHI@%@% 'aﬂ?’ g‘i@gélg%all)} he |@tlgrf gbg@@ét«f&ch%ﬁmgs@e primary

prepared creat Cl rc
saswpnee of (human @emnmnalyarr)esterleukmem neodifjett by ftbé | anidétibn of at

Igé{stl ﬂcﬂﬂtdn%n o) Fc;u? %Hﬂt&h%h I\illrﬁlﬁeéﬁquwé%éyf(éfﬁz &!ét%l RMurther preferred

enzyne i & chosen &
esmbd>damentjef Mmeemﬁ)rﬁis gbviekigally Bativea o bolypeptidd €smprising the

350-400 fro restriction site

%W%tﬁ r@?’y rﬂ?ﬂ 'ﬁ?n‘%@'@gr@nﬁl aue iy E’YQ @dglitional (N-linked)
é|péd§?[a|t,gﬁsﬂé|§ to topol ogical constraints (R ppe et a

(2001) Trends in Biochem Sciences 26,

733-40). Preferably, the secondary restriction enzyne

N/Iéstaprﬁfe‘?fé‘demt E)Bh@gptlcﬁ Lo n| ssirpv%nﬁ%r_f' a%]ggolc?qlgﬁly active, i.e., they

restriction on si
aresssipable ofobmkjh‘@ LV altnmtertahkmé't receptor iatidi show iragfinactivity in a

e HiPhsBTRBRNIdr F8Lb AR IS ELPREER SehioRte tme 1T in vivo.
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Prior to the secondary restriction enzynme di gest and
ligation, the DNA tenplate will conprise one secondary

we@pwye4pecogni tion site in the first (target)PCT/IB2006/002663

nucl eoti de sequence | ocated at greater than about
350-400bp fromthe primary restriction site and
anot her secondary enzyne recognition site located in
t he nucl eoti de sequence that 2?5 been ligated (ie in
t he second nucl eoti de sequenc Preferably, the
secondary restriction enzyne digestion step is
r t t~0 [
PETPRHEEF oo racdhites Befudert ot ok SRk Pled Mandard and the
Pyperglyadsylated He-7Diasi addriessed dmct idose nfi sespoase ioassay study in

i.fi ' t t hod . o
RHBhAT P03 O NP Bl e A Koy MR Miumet vty
Hyﬁ@i’@fycdsﬁﬁlﬁin BualhElRadd t& eeeredasy at®atyihdhé bea%@éy Which does
site will be |located at greater than 350-400bp from

9%tr%ﬁlﬁﬁr'9t0r%%qr%iqd Bnviko petiyity. iméhe present {S&uajm the extended
dary restriction

gﬁg@ﬁgﬁdg%ﬂ%ﬁvﬁi @;@gﬁggﬁ Piﬁata%ﬁ\ﬁﬁngat ed nucl eoti de

sequence (ie. the second nucl eoti de sequence). Since

PSP B skl ek i, b A derthE o By A P B e atows

d:drapatdmmemtween aliffdrent sayapled with méck%imé mvel btgllyadsswallon In this

e Dol BRaD VHivon B 4 bomobRaRMRIAIERGAE Jyers ranging between
0. Ettbélz emlng /am while Wﬁé#ng‘ésﬁﬁfédCEDSU |v§fde§%éter@r‘raﬁ§mg between

DNA v he conpati b ends. Preferably,
15@9& %nghya@’glymsylgtegékf?drmbd at a DNA concentration
of about 1- 5 ng/m .Preferably, the ligation reaction
is performed for nore than 1 hr (eg. 2, 3, 4 or nore
Ting ) hyperglpensylatet A6-7C. polypeptides gify thef oh\Vemimong shive an improved

Salh), BB R Bl P ene it s mammaian

RodteSTHe terpi “|||n9|’:t§iiedt $18bifigC RSNt a6 tdnd mesad Y@%idé’ﬁce time”
the primary and the secon are(/)hr estriction enzymes

i8i Focaeapng%ratmlrtme\ﬁmg sopiglyaosylatady denms. Preferably the
A8 dr HaIRRI 18 BE R éas& RBolf ! Bﬂaﬁd’léférﬁﬁl rét%é&”alﬁf‘u@é“[% 20x. Mean

recognltlon site and the secon ary r striction enzy
rﬁ@td@gnettimﬁ (MRE)smaanrs thef averaga eofetids resideroe tlmesbf each IL-7

BCER i bR oA ARG Bl 5. Rirabl. the increaso of
Mm'usnatebeastﬁabmtotmgjrypréfmwﬁlyratleéstadtgﬁﬁ)4 toig0e@bihrpared to the

efnce a‘nd tr (i/ at ed nucl eoti de sequence are
@Eﬂ“‘?d}%@mﬁa@% Cg'é‘c?) by the primary restriction
EHZNERNES SR ﬁlatsfn%a'ﬂc?rialfﬁllfél'&MaI tHe EYﬁeﬁgfyﬁé’@léteﬂ 98tk Wwels! SHdwn to be

enzynme recognition site. One or nore

'anhq farga 0bn3G dact? diwrﬁawhlgéeq@eﬁh%mmnatm delfdife tf the non-
Bl ket R Bt 1By RS oy i e

wmnonmtlomfelarm ormnje@t«amﬁubcumousm) be amplified

'Ii%%g\?eatthegsp ch%net}@ e( I@égaar%ﬁc? 28 E@.‘é@ versusalardund 10 hours
witipthe naraglyessy(dtedfdrim. Foster and Mahan, 1991,

Chetverin and Spirin, 1995; Katanaev, Kurnasov and

Spirin, 1995); the ligase chain reaction (LCR)

(Landegren et al., 1988; Barany, 1991); the

sel f-sustai ned sequence replication system (Fahy, Kwoh

and G ngeras, 1991) and strand di spl acenent

anplification (Walker et al., 1992). Preferably, DNA

is anplified using PCR "PCR' refers to the nethod of

K. B. Millis
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U S. Pat. Nos. 4,683,195, 4,683,202, and 4, 965, 188
that describe a nmethod for increasing the

w@ocenupat i on of a segnent of a nucl eoti de sePLETR2006/002663

a mxture of genom c DNA wi thout cloning or

purification.ln one enbodi ment, inverse PCR is used.

I nverse PCR (I PCR) (described by GCchman et al (1988)

Genetics 120(3), 621-3) is a gethod for the rapid in

vitro anplification of DNA seg%ences that flank a

regi on of known sequence. The method uses the
ROLAETRA A58 UndRtslod 3RAt BHe (uﬁ’\gl:’})noabéll%o' En&ﬁﬁgésﬁﬁs any distinctive
rimers oriented in the reverse direction the

8agreﬁn’raof am IL-Treolypeptidatof thisrinventioneier, say fragmant comprising an

e i, Mod RBR, b o R, 08 vty B BN & piising an
antificially areied eflycosylafien sitx a@ndisclo$te aB6W. i Suctpfragmendtypically
[ drznt i fi catl on of se uences fl anki ng transposa

abl e

ABnelsleash 5 foaaedreidepsi Bipiaaly airgast 8, 9, 10, 11, 12 or 15
fe%mu%gu‘éhé'ﬂqéﬁ} Y:OH{QII‘F 06 890, 190, Gt | n%r‘ %no'ré cBh&L&AiVE Limino acid
that th circles are |ineari$ed before
resjsiues; &whofnagmenfg wayebe iuped agsantaganisis enayrimmunogens, to

e ry restriction enzyne that is a 6

g%r‘?%gfe}g;re\élﬂg%r}%%&ueg used. Preferably, the tertiary
restriction enzyne cuts the first (target) nucl eotl de

uen en the pri and secqndar re t| on
BRE) HBTE, (S 2558 autife B Potians b hsem Gvei By Tefonce to the
ﬁﬁﬁ@ﬂdlﬂt‘ll ﬁcﬂﬁidpltlaé' %tlu%ﬂéén”@t sABtIdoRa! understood that t the' present
circularisation, ligation . l1gation under

ipyeRtian alss) encrIMpARSEs ht? mowsptl@eﬁ ihgMingf thie pemary sequence of

I r I
aBiRleh, I %, FBpITEE B HARGIAR MUANAIR ! icrimaltaf) éuences
medtdmseqqelnce iatigiment &amst haimdneseguenoe.

ol i gonucl eotide prinmers are used in which each primer
hybri di ses to a DNA sequence that flanks the

themwddem@dm&m&ﬁ tafs inventies relatds f PERT BiblRgbally active IL-7
odi at | east two oligonucl eoti deq(%rl mers are

algent emomprewnom ofnseVaiahianNg sid Madificatiapigatselected from
tﬁgwrkpgoﬁélﬁmgldfg the nucl eoti de sequences of

interest. In one enbodi nent, the term"flank" in the
cont eBhe3@Sep r-i g3 by Phe42$éron PinedASht haruad4AsmstGlu106Thr -

ona (anTBRSd 2 LeliizBSet©: ReMeunior EAEANE AR o Combination

i nt erteereofyoul acdistiretisé fragment theegofhybri di ses to a DNA
sequence at the other end (eg. the 3' end) of the
nucl eoti de sequence of interest. Preferably, at |east
Most ;5rﬁfem§odm§6if|6§ﬂLJ7Y§til*]p@p‘&§§s bPtHls IANEnB&H HRNG8closed in Table 2
adj acent one end (eg end) of the nucl eotide

Qlence of interest and at Ieast one reverse primer
hybridises to a DNA sequenceygt ot he other end (eg. the
3" end) of _the nucl eotide sequence of interest.In a
preferred H.tﬂi@dlypepﬂlde amedog er rlmhfnhtaakld ohangda;e contjext
of pri mer Hay “? th-sat-enr—reans i least—ene—pHi ner
hybri di ses L H3572 t ar get sequen(g é?gﬁ%nt one end (eg.
the 5' enfgHad7pt he nucl eot1 de|ppgEeTRE Of | nteresy and
at least pne priner hybridises to a target sequenge at
the ot her | B&f#0geg. the 3' end Pdilﬁ4?-$|@l‘ nucl eot i de
sequence of T nterest—Preferabty,—at—t+east—one—+orward
prinmer hybridises to a target sequence adjacent one
end (eg. the 5 end) of the nucl eotide sequence of
interest and at | east one reverse priner hybridises to
a target sequence at the other end (eg. the 3' end) of
the nucl eoti de sequence of interest. As used herein,
the term"prinmer"” refers to an ol igonucl eoti de,
whet her occurring naturally as in a purified
restriction digest or produced synthetically, which is
capable of actlng as a p0|nt of |nitiation of
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strand is induced, {i.e., in the presence of
nucl eoti des and an induci ng agent such as DNA

weoioynedase and at a suitable tenperature and pEd/IB20%002663

primer is preferably single stranded for maxi mum
efficiency in anplification, but nmay be double
stranded. If double stranded, the prinmer is first
treated to separate its strag? bef ore being used to
prepar e extension products. ferably, the prinmer is
an ol i godeoxyri bonucl eoti de. The prinmer nust be
sufficien g to prime the ppgdblfRpl s Of externsji on
products ink%%gppresence of the In E@lnq agent. The
exact Ienqi«@ﬂﬁﬂa t he priners vMUeU1G¢AﬁdeKuﬂ0®$@W

nd

factors, i# rg—erperat-ud e—oef—prippr

the use of}F%gy%bthod SU|tabI§eu?ﬁ@Aﬂ? ﬁ%ﬁ@ﬁmﬁr| be
at | east I'hyGf¥gef erably at Ieaqbu4583épr exanpl e at
| east 25, |30 or 40 nucl eotideq ength. Preferably,

the anpli{H&t36bn priners are 1BUﬁ2&Hito 30
nucl eot i des;A S ength—Preferably—the piners—ar

desi gned 1%1%18217'615 cl ose as pog y%tl’lgﬂt\%ntlﬁgﬂgPSﬁﬁry and
secondary restriction enzyne recognition sites that
separate the first (target) nucleotide sequence and

At Rtcwac phiset abthieHlyentien istadyperakosyiaigd Be? polypeptide

TR iFer 4 260, Bhei P08 a0, 4o,

30, 20, 10,9, 8, 7, 6, 5, 4, 3, 2 or 1 nucleotide(s)

f h i mary and secondary restriction enzyne
SHfibeactfalide gs. Suitably, the anplification primers
are designed such that their 3" ends face outwards

owards,the primry and sgcondar estrlctlon enz
TR Gighictren aBi ; Bamber 1l GorpeaiaTisly piss catiached 1 & particular
gl%ﬂ%‘?laﬁbﬁ'é(teaiﬁ@%?pé@ﬁlcb%éfeﬁqupBogbéﬁ fide B this iRvention can be

second nucl eoti de” sequence ITication
i tmaseu smayedbd,s fonvérstangecr, Nﬁn@wl i gluogsamine, N- acetyl

BB i, SR45 By BB ISR, S s

idbonic &@d ahd/e€Rialieactidson mi x) or ot her anmpunts of DNA
for which replicate PCR reactions give reproducible
results (see Figure 1) and include a maxi mum nunber of

Mb@apneoéraawe ﬁ?ﬁer@?&oﬁﬁﬁﬂeﬂ 97t pspepties @otdrige (blh fre enriched in)

i nve cation reaction is performed using
wek@iaa%rr %lweﬁ&%b%yém@nhwﬁ)aﬁlq%&ﬁem usi ng

Buf f

241 LS ST BB el Aoy o
nat urcellsimeani ng. A sanpl e nay be any phyS|caI entity

o) D AR ik SRR b e e oo o

bi ol ddartehanyatoer ibkdnteriare sﬂmﬁljfe)nHMOb@ prefmblybfbontamlng high
derived from one o{ re entities - such, as on
mor e TRRINOSe AR agEigIHersIng molgpulgs cang éefmle,@u@a"c acid
sanplrgsiduddie entities may be or may be derivable from
any entities in which DNA - such as chromatin -
pr es EHE. SUDRE Chalpgamprigingan &ca@phm@raa%ﬁhaﬂedvmouham preferably
or mg\m] éfé?nﬁﬁaef‘gla‘ﬁ%'acfd ,%rsmaa?e or nore isolated tissue
S, Or one nor e ated nuclei. The sanple
rray lnk} ar sugyr MadErsw;aldte‘dr oy lalpha2gs-sialyitsaresficthse deaalpha2,3-
cell agﬁé&a nuclear Iysates and/ or isol ated
chro 8”5? (ﬁay be or may be derived from
di seased and/ or non-di seased subjects. The sanple may
be or may be derived froma subject that is suspected
to be suffering froma di sease. The sanple may be or
may be derived froma subject that is to be tested for
t he
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l'i keli hood that they will suffer froma disease in the
future. The sanple may be or nmay be derived from

wOoe@bloe4or non-vi abl e patient material. The fiRet/iBM06f02663

cells and tissues for use in preparing the 3C tenpl ate

is described in detail in Splinter et al, (2004)

Met hods Enzynol . 375, 493- 507 LABEL Preferably, the

nucl eoti de sequences {eg. %%fled 4C DNA tenpl at es,
primers or probes etc) are Ia Iled in order to assist

in their domnstrean1appllcat|ons - such as array

hybrighi sat fo t I S .
may b@ Isa;bglgpla(& usi n arl(r)an mngirsﬁlr?l Inrgeor n% 18 B0 sialyl-N
trans&i@ttylmlacmswnd@ peafestbly Bto PAbel s (eg. reporters)

may be used to | abel the nucl eotide sequences

descri bed herein, particularly during the

Ranicufarlg gireferest wrboﬁydrhwbbﬁalh@eioiinpr&@ fddantenary or biantenary
rad| onucl j des, .enzymes, fluorescent, chem | um nescent,

WFoﬁﬁyén.p@ﬁ%emscgmm@m tgenigghssialyation.  Further  preferred
%B@ﬁ&c%@ cHditY 8brh ﬁ§e trl'%gé}ﬁatsdé%g é‘tﬁf’éscéﬁ@ tr‘i*‘BF’bF §‘i§|yla(§|on and/or

Pat ent s teac Ing t such | abel's 1 nc
@JSF“ADEBQ%&TUCM@ Avithe Blisiglglatios- Ex3o®ess Of SUShAcarbohydrates are

A5aP e in TR PR matrrrely 265 s e

b- gal act osi dase, invertase, green quorescent protein

f [ f
%&gcirg@rg? e?d@rébgl[g;g gi E: Ergcohg@ace y ns g S«iggae ted interleukin-7
FolAsERIRIe ¥ ithis R ritioREhasarp Qv%?éﬁﬁblecﬁﬁc p8lrt iferior to 6,5 and an
fluorescent reagents specifica nt hesi sed wti i

P@rage grpareph aleculapyeisbt tsuégrlomm & kiPgy ibetweest 284/da and 65
I I
KOaEfofofical (40R TR EOfQ s Rifibn” BlcferabR/ bAURER 2 1KDa and 35
lkPadas sbown fopa SN 4, 1ngiyeosyk¢tldvn ), byeeb qu:trepboresg,y(conﬁrmed by

ieRF Bou WA i s g R BB 5n R Bwes Sppaipasiu solysts
sone exhibit a loss (quenching) or appearance of

uor scence ile report rotational novenents.
fl il @F#h I

InA pRidisylaf § 'EEWI“ YPeEslycanytaed Hy-7 pefyreatide pf I’I‘@S invention
t 0

B 920 AR RSB0 i MR S36 Chorsses o2

sialyliaineferasd tednatesenstsya deﬂmmnogdlnnWFéNeuﬁAe Egdrolemse activity,

i neorpor.a y S
WRETFRRT IR syl Bblart3§udy dficosyRtierminally includes N-
dlctdvﬁlg)ucbs&ﬂnrie{CN a6et9f gd&etob i, h@bﬂo‘sé geﬁé’&ége'g]u@ose fucose,
){) rticularly advagt ageous enbodi ment , the 4
Y Q‘J@Erct%?c'ﬁ’r ugAnimasid @nofer siglisagidsce wi t h t he
met hods described herein can be hybridised to an
array. Accordingly, array (eg. mcro-array) technol ogy
lpa@n indharsembedimanénthier hyparglyeesylated degnlypeptides is Iprediiced by

SEBRBBr] AAFRLD i Lol SR g3, U8 o uman

S{vdmalloggapahelgygzen dines, IgEK@Q:Br (mnh' am Eanitygrdo ¢didireeydy HERSHuman
-=_can be _us.ed, | ccqQrdance wth the present

EmBBONG ReigWeVER (ipsap, Eridsimal, Bertingevigey ohuwarsthymus or
Humari @vitidal BeviRdliaRCEmRYifies CBumBRYbGNE" Mfrbwasr ABFRAI RSHE marrow
herein. An "array" is an |ntent|onally created
gemacell§Resf nucl ei c aci ds whi ch can be pr epar ed

either synthetically or biosynthetically and screened

for biological activity in a variety of different

formats (e.g., libraries of soluble nolecules; and
libraries of oligos tethered to resin beads, silica

chips, or other solid supports). Additionally, the
term"array" includes those libraries of nucleic acids

whi ch can be prepared by



spotting nucleic acids of essentially any |ength
(e.g., from1l to about 1000 nucl eoti de nononers in
wo eqogbiipoont o a substrate. Axray technol ogy andP@iEB2006/002663
vari ous techni ques and applications associated with it
I's described generally in nunerous textbooks and
docunents. These include Lem eux et al, 1998,
Mol ecul ar Breeding 4, 277-289, Schena and Davi s.
Paral | el Analysis with Biol ogf®al Chip s in PCR
Met hods Manual (eds. M Innis, D Celfand, J.

SRR IR R ndr S hogbRIBe 04 o
Wﬁpéwl’ﬁbﬁﬁyﬂpmqureﬁﬂ):ver sity Press, Oxford, UK,

1 ele) st (Nat ur.e JCS eci al .
3098y TR, SRS EEA o R RELRURT B Phoombined
ploductive evll IBieschndioTechnol ogy, (Eaton Publi shing

an .Cortes, 2000, The Scientist 14[17]:25, . )
éﬁf;ﬁﬁx Oﬁt?w Pdye! dﬁﬂrc?:ed%fﬁ'g&? i roidue p@hﬁ--ﬁ%&lwemide, leading to
. . o . . g
SeiEhS BRSO 3§ Pfor AN BB R
a)theyp are progected frap intstmelpodqr ageregatinm andéor

; : o . . | |
3 Gg Y308 PRfiet el Bty I SARled iR HiRdre 10! oV ne
eX{reyi caniaih inaskex] antigaric isitgs,i refleoting neducgd pivimanshenie liability,

inability tg. Lat he "whol e, pi ct " of .
e okt S fantidin geanpinge S¢S kanhip” Btcgpsing and
presomatioghroigh HAsHCNendleeme] dngat i on of sequence

ene/ gene nutation). a e determ nati on of

dth
YehavedRceased C'('%fﬁl?ﬁgﬁtﬁéﬁijy; @hdi@Enes. Gene expression
or AN !
§f el fidVe Rxtshiien flodialhaifitel FEANG (08 aOfiid RRfbrmY of 1L-7)
campaeddo thrEBR)lycssylatetBpdrent peptite; ahdokhart and

' | e 000,. Nature 405(.6788);827-836; Khan et al.
odB8Y Shrus - 9punfaef I e Phafssiotival spRllyS Bripared to
dregyooskiagsd parentprteiknmustly dubhe sabétierf méa® xasiroe time (MRT);

ene di scovery, cancer research (Marx, 2000, Science

©r 1670-1672; Scherf, et al, 2000, Nat Genet;

. ) - . .
Y P30 625 Bt logiha e e R ¥/ gf e week down
tactiwenereonces g (\weEepr once BveDy) tortaig%@ fon theowersy long acting products;
Q{@ﬁgmcogenom cs, disease diagnosis (for exanple,
uttlising mcrofluidics devices: Chemcal &

jEtreyndisplap @anNmpsovddeiiararagokifetid PRffile {ddoBeased-pedk) concentration
t oxi col o m%;{ockett and D;x 5/2000), Xenobi oti ca,

apgt ipjatovetlmean ragidendd tae) pdI5T 1995~ Cancer Res :
D%0&9)digpiaP ahldverage hioleaaeHRGhE abode MPKDE &€ determined from

functjonal genom cs _and nol ecular toxicology). In ]
Iese Spectrametryianalysis any/ tDa@sairjeningd rora rSR$1RAGE analysis
ARNASaveahE iHalcHti Yo tal |y separating the

rrenber\é 0 t'%%érg?lg{.)yﬂégﬁ%§% of suitable libraries

for arrayinginclude nucleic acid libraries (including

T ppSEeS chAREANCERRA i B o e Bl mgBERir, 6 associated

(?ri domaplersd ety ipaﬁmglaarmn%‘pr?uﬁdtdf?ok&al(mﬁ tiais rlaggngn% a pf>articular
i braries, amng others. The sapples (e.g., nembers o
%{"E?Cﬁifﬁ"f’g) fh&?@"ge??é?%fmeyv isi asspckiteq dpvhel hepatowie grawth factor

solid phase, preferably a solid substrate, to limt

di ffusion and adm xing of the sanples. In a preferred
enbodi nent, libraries of DNA binding |igands may be
prepared. In particular, the libraries may be

i mmobi lised to a substantially planar solid phase,

i ncl udi ng menbranes and non-porous substrates such as
pl astic and gl ass. Furthernore, the sanples are
preferably arranged in such a way that indexing {i.e.,
reference or access to a particular sanple) is
facilitated. Typically the sanples are applied as

e S~ S e .
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either wwth nmultiple sanples in a well, or with a
single sanple in each well. Furthernore, the solid

waeamshtade may be a nenbrane, such as a nitrockCT/IB206%002663

or nylon menbrane (for exanple, nenbranes used in

bl otting experinments). Alternative substrates include
gl ass, or silica based substrates. Thus, the sanples
are i nmobilised by any suitab%f nmet hod known in the
art, for exanple, by charge ifnteractions, or by

chem cal coupling to the walls or bottomof the wells,

CHGHR §§ré q'fé?er‘éﬁrrﬁé}e T@Wﬂé@é?@dmgrhﬁfay”ﬁén&rtgfned chemically, by

arrangi ng d fixing may used
sRpelexation ordbxoreopmhtmant inchrelagydie. by genalis fusnm) j et
and bubbl ej et technol ogy, electrostatic application,
etc. In the case of silicon-based chi ps,
iphant othiet bagmm%ehmmﬂ#henthhé iLs® rboltypeprd@rsganmaﬂy Yttached to a
sa n e c : € S es may be arranged
{'39 PBQIQ?GOfeéBgG@e'a@aVan@*%"i H&P*&%'?Mnﬁvews@r%@ idet hinge fegion. Such
f@l%ldﬂl%@lé%ﬁlé%al%ébot@ﬁtrﬂ@krhﬁ&agéé sBbilit) 2Rl tg ﬁ%f-ﬁf% in vivo. The IgG
deposit the sanple general , array
ety lsueestaryefeaeblw@rhw@ G herlg6k r ays, t he
di fference being the size of the sanple spots.

Macroarrays typically contain sanple spot sizes of
nleoruothao particulao embadirhemtg the Ihrﬁipolwe;bﬂiieereffhﬂrc}trohamgasbociated to

[ Th
Lo PR LR of STRBER ot PSSR 36 proten. Such
flsiohansletiled ihang petendially NBRERed Stabiifty 4hH Prolvn§E&NhAF-life in vivo.
t housands of spots. Thus, mcroarrays may require
speci al i zed roboti csand i magi ng equi prent, which may

Rqﬁﬁhéroo@%cﬂb?ttﬁi@ rﬁ@é’ﬁig)n Sh r@g@%l%dégfétﬁ i S&Srh?&qttlon Such

general | revi ew cren
maosmor@aorefmablwcqmrse@r Iqasb&O@b,rmeferanrUemm 80% and 95%,

b8 TR A B bR SRS i s

r’eeldﬂyst\hbrsh sraybaghturally priededt wittiih @inclLac pelypeptRieldeRuence (e.g.
| e maski ng tec ues to

libraries,  usi for exa
Sp s, Nl ang oDriipkad | creomyrateq stemcandler préficially created
%Fddsymoﬁrsﬂgﬁgg &sisélssedapsve.t he solid substrate.
S. Pat ent , 837,832 describes an inproved nethod
for produci ng DNA arrays immobilised to silicon

i e L e R

IWetgiydmglaﬁedstl_rm:egrposrabhsador‘hp'nd;rhgg to synthesi se

specific.set robes atl gefined |

ol 2 A Ttz e Rty e e Y e s prefigably Tore than

i mmlatiouseaﬁ/g%ﬂ |lntHr@Uki¢rS7 lyddé?!d?écﬁiﬁﬂtthé Y &¥ns8Rsus  N-linked
provi des references for

earI C@%Cﬁyérﬁ%m}sg (Aﬁ'at70(9av1 %ﬁ)saﬂdo@mh@é@lycrxsylalg@d grarjot on 1 O-
al so Irhﬁe@@arﬂo reﬂQ sﬁgc(tl'ﬁr Gi?@?ﬁﬁéf@%b@{ﬁﬁé $oMposfifohhtains a

of peptid om net
synt rm@rgp@tyd (6n @Vs,urnrafeeablyr lessarthan  abaut pﬂOz%)esofeam:tbrleukm-?

o el TR N

ar r ayr nohé m:@»mnkecy cafbohpdrtd site)adnd/dreistegsentially devoid of mono-
det erm ne | ocation in the array. The

F 3 gatlal

IocafY&HgyF e BN \Mer e binding i nteractions

bet ween a predeternrned nol ecule (e.g., a target or
probe) and reactive library nenbers occur is

determ ned, thereby identifying the sequences of the
reactive |ibrary nmenbers on the basis of spatial

| ocation. These nethods are described in U S. Patent
No. 5,143, 854; W0/ 15070 and W92/ 10092; Fodor et al.
(1991) Science, 251: 767; Dower andFodor (1991) Ann.
Rep. Med. Chem, 26: 271. To aid detection, |abels are
typically used (as di scussed above) - such as any
readlly detectable reporter for exanple a

o oy
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are di scussed el sewhere in this docunent. Labelling of
probes and targets is also disclosed in Shalon et al,

wa2®é/o1i@enone Res 6(7):639-45. Speci fi c exanpl eBCDIB2DNMA02663

arrays are as follow Format | : probe cDNA (500-5, 000
bases long) is immobilized to a solid surface such as
gl ass using robot spotting and exposed to a set of
targets either separately or IQ a m xture. This nethod
is widely considered as havin% been devel oped at
Stanford Unlversity (Ekins and Chu, 1999, Trends in

of [ gonum?y(ot %@%é b %raz%‘lr?r"e‘%é?‘?g?g’ggﬁ"é’% Lpr |'p %Pg/a%w fiore than
40- 60abast Hi%pof)a Molwpaliwecwﬁ:liréer&eldm-a ey, hadbgsthe IL-7

2:)?1\,%%&8%’?@% ?%'gsféqbkgpé d‘&@aﬁ%@ tfgnﬁ@]qlgzre 8N additional site of

I mobgliéosyliation, ghftesAateay th4eNﬂmRéditde{Pbd)|@1wiatbe§|tes and further
i

corm) IS S kect Glocedcariuiad s 1o G ¢ rrably
glngcgh pC%%&SR%rYAéJMEHE 4 ﬁ]rndrﬁﬁ of t g&rrnetérfélogaﬁ 20%, preferably

gr) trademar ent” and N nbl egen
pr ovilges dhan abpet éﬂ%éyﬁyt(@glat@b eond ©rt2 IN-hgkest cagpoydrate sites

for rmc%rﬁ)? gégsoég OSPHWO%LQ frﬁﬁ?ﬂvcgrbﬁwgg tg' si{ei%h&l’@f is essentially

re Se in ow
Mar s hddvioichwfcmbloolgsramglyicdSatasgbrotetn Boot echnol ogy,

i) pPBERID, BT S{AEREY SROREinE DSk PERIBERAY ore than

i nt er Ak igBoy) prﬁﬁﬁférleﬁﬁﬁw drolvgibhlaactive aﬁalegSlhbmﬁgSthe IL-7
conpri sl ng the sane, their preparation and uses.

i nverfNieaTY rypigopagid ,S@gpgaq:e;, ifigdeto ingroduce two addltlonal sites of
hyper t ol¥%p r d

o DR Sl by bHS PRSI QU8 an e
t her agimﬂsykateﬁ; o5 .nofioa 1 4dinked cadlobydmits siteg@hr 1d0kt preferably

| L-7 i,des having nmodified. .amno acid s ces

cont A W RslioReat G S PR S ee Aielng & Effl preferably
as Whkss #rancatioue SInvyipgostEib@ion A3 or PONSiRKéE Sarbohydrate sites
vector? and recaonbi nant hast or host cells. The

! nverfib ASsaciied Qraicidoy b Chknkedsearbhisiialy site and/or is essentially
Po! Y RRRICBT oG drurfycBEAbRICprBEhiSyf or curati ve or

preventive treat nent mmal'| an subj ects, including

hufhre sgipréyt(3. B@Acp@iexahry @pore Hian 1Q0ETINORE Breferably more than
ool S 6 B nfte R B SGbaN, e pliogh Bavipg the 17

der i \/pnmdarylamhelacrd sequdm:&aho@rﬁeeltdn mt&I@maCthrideSaddﬁtlddw sites of
ian b

e SR R00%, ARGt BoP IS SRR 58 and frrer

di ffetﬂﬁﬁis?/létécpﬁr Pt ACH CHiAksd céﬂioh?@raT e &RE!(FhEQY8) OPreferably
principally in the thynus, presunmab froma precursor

cel | tmﬁrcr@mnﬂsgroat@tam%m mrr@rrbxoﬁfetheasamw anglaches 20%mpseferably
at a eye

oo atey) PERCISIH) SHORBILR File Wi ey carbonverate
sur visites amly a|$§dcated1tcpranobﬂof‘hc@drnkeqbrmathcle,diratye site and/or is

vario Nunber ctor are active
on netsseatd i RyRERd Rends f UpaleBruaBR P RITIE 1. 1

| LeP.a hiajctity (&-80%) ptefeiablyomoganngn 98BS - rﬁost preferably more than
neuroleuk| nsfornrng g; gﬁh factor beta and IL-7

¥t H0Uh BN )0 h ImferlenRing PHasivg Vaasiidranaias, having the IL-7
endogaiRaty SRRb A %eabaﬁ&omamea tmhﬁaduée rcﬁﬂaéadﬁ.o%r sites of
i nduci ng proliferation of bone marrow derived
| ynphocyte progenitors and precursors, including the
speci al i zed precursors known as pre-B cells.
Oiginally derived fromthe stromal elenent of a bone
marrow cell line, IL-7 isalso secreted by thymc
stromal cells, intestinal and other epithelial cells,
some dendritic cells and follicular dendritic cells,
keratinocytes and generally all |ynphoid tlssues.
Alternatlve desrgnatlons for thls nDIecuIe are "pre-B

r . [T



EP0314415 (or US4, 965, 195) descri bes manmal i an
interl eukin-7 proteins and correspondi ng DNAs. Human
w0 ke07/08@dno aci d sequence contai ns three putatP@EIB2006/002663
Nl i nked gl ycosylation sites, |ocated at Asn residues
at positions 70, 9 1 and 116. Transi ent reconbi nant
expression of hlL-7 (human IL-7) in COS cells allowed
the visualization of r-hulL-7,(reconbinant human |L-7)
as three protein bands of appafent nol ecul ar wei ght of
about 20, 24 and 28 kDa (Cosman et a/.; Lynphokine
Rece a 9 b
reco%I na Fatt @)FI ?gﬁtegf éﬁl Zﬁ%ﬂ%@%ﬁ@ﬂdﬁt\%ﬂéﬁeﬁ and further
r eporglsé@DS(ylated toag@t on H/O-inkKeéd cadmhydtat@fsne r(bendHﬁgy preferably

of  nal ARSI flery 85 el SORE Ao o referaby

O gl yYiess yhat amutsmwglycdwate@wes bseq) 3l6E RMYMThREY @érbohydrate
studied, and the i ct of the chosyl at | oEyJJrrofl

on I LSitESpPBYepEsasiat O @pbitobbeR PGRY; GRipaydTate site andior is
Furt t 7

(r- hlhéés%m%l o%’gs%&?ﬁw%@ ‘?ﬂf I~ ﬂgescr E)écle% in

EP0314415, exhibits a 17,387 DaI tons nol ecul ar wei ght

\V I L
Y iRt a8 Bl SR sBRGRR G g tho above
tompdsithyrisess theictiod sobstanéd.her cyt oki nes and growth
factors, such as G CSF, GWCSF, |IFN, HG-, etc, also
di splay full therapeutic activity w thout
KlhyerAdids i on. W0O2004/ 018681 di scl oses an active
confornmer of human IL-7, conprising the follow ng
di sul fide bridges: 1-4 (C2-C92), 2-5 (C34-C129) and
R i byl Fdnig Fivafibh rE9SF @ ol R3O TAEAR ooding an IL-
bpotypaalldeyasi dmhswﬂalaava Thet midleie asftbmelquulenmiayade any DNA or

Y wa ion of precur sor B cell
%&%‘1 gﬁ'@rﬁ’ﬁ'?ﬁﬁﬁe‘:ﬂ}%@d% Ul - journal of
Experi nental nedicine; 1988; 167 988-1002). IL-7 has
nore recently beendi scl osed as being involved in the

A $Perifig obige %mﬂs iifvaniien ds aghudleig r?g@l/s@@m(larn@éwp@ptlde residues
g r g ONOF - eel I S.

B e ot N o S 5 Fngig et Sand the

mmmnt@y@tre@mtheaeoffor | ynphocyt e devel opnent

not ably on devel opi ng thynocytes (Maeurer MJ. et al.;

Int. Rev. Immnol.; 1998; 16:309- 22 - Fry T.J. et

Aﬁudhé%lodngntt oﬂﬂﬂanv@ﬁtlé}SE%?a A0dpic dold camngrising I%mn[am 54, as well

furthe ot e

3ohy SistinGEvR Fuenk fifee” vBrBRe: Bereom (aviag at Cast 90% idenity
with SEGRID NO aﬂ) et theeo éfmérdtan{eétré\»{d theRdgpod; 2001;

97(6): 1525-1'533). IL-7 potently nodul ates mature T

cells and beside this effect on mature T cells, IL-7

mﬁtﬁsé?‘zd &gtzrﬂ%ﬁwgﬁff&# %@ﬁﬁ&lg@f %%r%ﬁi@g%wiﬂ)% 6, as well

asanwmstmyve fragmenls ttmem’nwaaantisdhemﬁtﬁhavﬁg aélleéast 90% identity

VRBSERLE NG 9 2Bty Complenialant Bfard Barspt. A §pEatg pbiect of this
iB0éntionKises mubleld aeiti c&impnéﬁﬁj nutlEBtid® resid 029 to END of SEQ ID
Iﬁgl 91%§\)9H I L- 7 has thus great therapeutic potenti

asp@rignistheraof é'?\a\fbl?g ghieast 90 %ridentity witho3EQ b no: 6)
cell precursors, of antibody-secreting B cells, in the
stinmulation of antigen driven T-cell peripheral
expansi on, and in the production of nave T-cells as
wel | as other hematopoietic cell types. A particularly
interesting therapeutic use of active |IL-7 nol ecul es
is for imune reconstitution of |ynphopenic patients:
patients treated for a cancer, patients having
received a bone marrow or a stemcell transfer
patients presenting an acquired or genetic inmune
def|C|ency, elderly patients or any patients having



IL-7 to produce new nave CD4 T-cells or to expand
specific pools in order to produce or increase
wa@p@eiofisel i nmune responses (vacci ne enhancenenp{T/IB2006/002663
view of its therapeutic potentials, there is
consi derabl e interest in devel oping biologically
active or inproved IL-7 polypeptides that are suitable
for efficient therapeutic useag In this respect, anong
the various cytokines and gromh factors commercially
avai | abl e, sone are poorly inmmunogenic (e.qg.,
er o) FNay e
4 TS CPmuRmanian) SHBnd MRk DM “rfBnil alsa, enompasses a
polypeptidesennoded bysunbisequeendesdea. \SEQ IDINOI 7). c
pol ypepti de purity other thanconventional |evel
usual Iy accepted for reconbinant proteins. In
The ttems I"vandrite s Qlisatt SbdvaciroFelatidrt taVar fudleBLAYMRore specifically
éé;_., Beta interferon "b-1FN', G anul ocyte Macrophage
ightes @ nHalegtidesanyenes theshydrigizes iy theiveferergrsequence under

ity e J ) . 5 ot -
AR daridiciafiif pificecd polvpEpide Savingitip JEAREYe' &t activty
a3 dhe Ipolypestide @ncpded by dhe|rgfarenchk sdquentendilot girafered variants
i i. im erv f) o. 0 I g} &Y oo 0
Pl B RESE BetceR el EoBh B 80 B A S6%) o7, 06%
om9aispidentigrwitnihepefapernde sstyuehte.7 used as a

t herapeutic agent is particularly prone to trigger
anti-1L-7 immunogenicity (anti-IL-7 binding or
At dpeiciie &ijéét%@%i@ﬁvenﬁbh ¥ hARAYSHY Cdonrisﬁ}g thg

sequence

del eterious for the long termtherapeutic activity of
®fhe protein. Anti-I1L-7 antibodies can modify IL-7
erarARE A @MA@WAR@,@é@'gD%R)!éS therapeutic
activity. Various I'L-7 1soforns are involved in
AACHOEC A AAG SEQ-ID N@n@nogeni city, anong which:

Y, td ences (e.g., oxidized,
éggeLéég@%iﬁﬁgﬁ%@'@Wrﬂﬁcat ed fornms), covalent or
076G AACTBAOAGC TGTBEQ MENS:; 13ueh as aggregated |L-7
g_g&%ﬁ%and the like. Therefore it is critical to

i GCRE pEEOID NES 12nar acambinationdheresf.whi ch are
nore stable, |less prone to internol ecul ar aggregation,

| ess i mmunogenic and still biologically active.
Spepific] examples tafenugleicvacigs off thistindentips icompise ethat aucleotide

PRy 5p RRLATE oy 0P RS IONGE 8 00k T, o rean

residence tinme. SUMVARY OF THE | NVENTI ON The present

! hon di scl di o L7 |
A BPisck o RGP R & baplse: aveiag cxsesion vector
doMBrisiy & hMclchhﬁciUnMGIébU!énaQ'(féﬂn@éeébdvé}’@he] bactor may be any

nol ecul ar speci es having a high degree o
RyPkyalie A sHkanvatiavestarg dyrieallyadnd eufsaryplic evestorf tangl may be
[ r [jge. Wit b Liper ' on

et R aasfid, Yaskid v Dl SRACE PhBnO@S!etc. The

Vestarr may congarisei anyp cégulatorfhsequeneatallowirg praper lexpression of the
w. ol i.gosacchar i d rofiles confer inproved

SRR Sl by R el HBSC pally Bickn A oTae Wrgiinator, polyA,

aligiy ofuleplieatien s intYration’ PO SN AMTRIIFIOIR! teyid)Ofihtrén, UTR

after in vivo admnistration, characterized by an

SEIPRERS: (NFFEaIeNs effence time (VRT), allowing a |ess

frequent dosing schedul e. The present invention

t herefore provides novel highly glycosylated or

hyper gl ycosyl ated | L-7 pol ypepti des havi ng i nproved

properties. The invention also discloses novel IL-7

pol ypepti des having nodi fi ed am no aci d sequences

containing artificially created glycosylation site(s),

as well as correspondi ng nucl eic acid nol ecul es,

vectors and reconbi nant host or host cells. The

invention also relates to the use of such

pol ypepti des, cells or nucleic acids for curative or

oy " o o -
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present invention thus discloses novel active IL-7
pol ypepti des, drug substances and pharnaceuti ca

W@ oo9posi4di ons, whi ch exhibit increased stabili®gT/1B2006/002663

reduced susceptibility to proteolysis and aggregation,
advant ageous in vivo long termactivity and reduced

i mmunogeni city, thereby allow ng inproved gl obal or

speci fic inmune responses to ?ﬁ generated in mamal i an

subj ects. An object of this invention resides in a
hyperglycosyl ated IL-7 conposition. A further object

Rf érﬁétﬂar‘ BH%BF ngwlé ‘?ﬁ\ée‘ﬁ%év |pepté}>§fré§é18rq vector comprising a nucleic

yperg cos late
agagemglegul@sgs adefiter] Lam\/@oluytpl@(ﬁjngo& signal gheptide; opeembly linked to

A SR R BUhASaPG o B, e ' Bt ost

tyinsstgely.cosyl ated IL-7 for the manufacture of a
medi canment consisting of said hyperglycosylated IL-7
and a pharmaceutically acceptabl e excipient or

PRIbGEE redupétohf Sahidhts ﬁlcmkﬁcﬁﬁot\%i" b &ich riay Pé gé%cted, without

object of this invention rela 20 the Use o

rpisatiogy, repsviralt eelluar-andesymthwtictpromoters, mbudmmmzﬁtuniwe tissue-
e TAHIERR pldiolbe T bR DPHERR I Bl Belund o tne cuav

pravsitery &M Fat ipnerhater n@ndn metallotkioneisp premoter. aFurther regulatory

% fm@&‘fﬁ W@Pg@“ SIQ]?Ci ’ﬁd%\g@ ﬁlﬁ@ﬁrgtotégﬁpﬁnvﬁn%on lnclude without

IR, hiBY-2 derel UTReseUinB6$ afRd MAR Sehiidifidsl on is a

nmet hod for ex-vivo enhanci ng expansion of T cells,
whi ch net hod conprises contacting T cells with a
|h>’é3 f

REPBiSPriREioBl it € BBloHRER) piRoflc PRTRSTE Y8l
particul ar enbodi ment, the hyperglycosylated IL-7

FRERERY) (bR e EB0T RsRBsoiRap. bS' B prrp fiense to produce
mbomblrfahe nrineeBan d-2 pobpeptidéLinsiariots epntheiéntidst or host cells,
an1nﬁa$ |d resbdues Such residues nay be either

FE REEPXIPUAPGPEEN | L- 7 pol ypepti de sequence
and/ or art|f|C|aIIy created glycosylation sites(s). In
a further particular enbodi ment, the hyperglycosyl ated
A'&Ot'lerc@hlﬁég pt thin ln\serﬁloamegml@suhcm re@nrpblnenhgoﬁt cdlleaanprising a

fer e o
RISI8 I S Srtiol Iy BB IRte Pt o hsempinant gt may be
prokanygm mij shonec predanabty, aeukdirycmsl dweh, as e lyedst)gineae, plant or
O %&8 (ﬁgo sev n N-glycosylation sites. Such
raginRiigs ?Qq%r natural |y present within an
IL 7 polypeptlde sequence and/or artificially created
gl ycosyl ation sites In this regard, a further

'6kﬁ eeetfer& @mbé)dirHQ'étmthQ)?ﬂOtheq?Qi't ig<p frtarmrnalwrpsely pupleraldy selected
S IPERE6 YD, deiid B‘HK%‘MQ FreRENG BHON |§' & e?‘ﬁ{uﬁjlgn cell line.
sequence conprl ses at | east one ar

e/ wentyrisaconsirusts and recooninarg ceds pdlt be (duﬂdnsed in more details, but

Y

glycosylatlon sites, nore preferably 1, 2 or 3; even
nore preferably 1 or 2. As will be disclosedfurther,
the artificially created glycosylation sites are
preferably N-Iinked glycosylation sites. The IL-7
pol ypepti des of this invention may be from any
manmal i an origin, particularly of human origin.

Furt hernmore, such IL-7 polypeptides may conprise the
sequence of a mature IL-7 pol ypeptide, or further
conprise additional am no acid residues, such as a
secretion peptide for instance. In addition, or in the
alternative, the IL-7 polypeptide is preferably a
specific



confornmer conprising the follow ng three disulfide
bridges: Cys: 1-4 (Cys2- Cys92); 2-5 (Cys34- Cysl29);
WR2@700s8U7- Cysldl). Specific exanpl es of sucPCT/IB2006/002663
nodi fied IL- 7 polypeptides conprise at |east one
am no acid nodification as disclosed in Table 1 bel ow,
or a conbination thereof. A further object of this
invention resides in a nucleig aci d nol ecul e encodi ng
an I L- 7 polypeptide as discu %ed above. The nucl eic
acid nol ecul e may be any DNA or RNA nol ecul e,
DUR| Sabstinde &iNBhARNSG Bl drhbtsitils Ob) ect of this
InvVent 1 on resides d nol ecul e encodi ng
secretion signal conprising SEQ ID NO 19. A further

j eSd nventlon resides in a ct.or -
ABEEr oBlegt SR et i 8ud $ERiiice spmpasing as the
déetredecpiodudhy dpe RRY [PoliRipliae i GsOr deddfiBed otalsove, typically a
vect or, %%ﬁéﬁ1"y a eukaryotic vector,ignd may be )
LyneEglyeRp Tprlyrariidee Mose rseferslly. B8<driia; supstance contains
t MY O ~ ect : .
e B 1L b O TR b alO Lo RlhgEtide andlor is
esgentialy devoid ot predudidielajedhimpwitiesaci d in a sel ect ed
host cell, e.g., a pronoter, termnator, polyA origin
of replication, honol ogous region, intron, genes 5 or
‘Bhe inventiors Bisbedlateaodhs u6&/bRa drlig substaneday destriledl sbove in the

aci d nd vectors may be used, fgf instance to produce,

mapBReRS Al S medisamant (drug PiRduRbe of Phadhaceuligl coipaposition.

conpetent host cells, as well as for gene therapy

Kurposes.Another object  of this invention resides in a
eBtateredindrugo sibgianee cisnfirtharngubstantiallyi fregcofl process related

%gﬁﬁmé_as di scl osed above. Such a reconbinant cell my

proiaryotic or, nore preferably, eukaryotic, such
as a yeast, insect, plant or nmanmalian cell, for

Mﬁh\? ngﬁ%;%& rc?e ]égerss%ﬂ XBQ)&%%gaBt:hggg}r%b&%tg s%%lslance” refers to a
royacts glitakae StHernree ag Ngeo bcive? Phingiphd Y t4 arﬁé&i@ém%ﬂh, The “drug
is

%ﬁg@ﬂF%”%" from human orj gin. Another object of t )
oRCFYEINGES this WvaRtiRN isubyinatere. aspinplex mjodurt, ie., as a
lebalf 0P S RIAERE. RRBNAMMR DNA R

hy%e?gl y'g'gg%ﬁd I'L-7 pol %pt I de. Dh[ﬁbe(gg%?'g“%ygbl Y,

the drug substance contains | ess than about 10% of un-

- 0 t] n I 1 See .
Bic BRERH} BRIV EhER it B o b8 & gy Reigientgheraveutic
and/ gat:bioe baﬂ:jlmge&ieat esffeicts, t tve I?S?e dolig asufﬂ)stw]cegbstmﬁﬁaceutical
as_descri be ove.in the manufacture of a medicane
iR ST SPIEIN. a Mea U BlecuBrSBeRER o VPRID
ILew gty péptideldoniiRsitiopl. at es to a phar maceuti cal
conposition conprising an effective anount of an IL-7
pol ypeptide or conposition or drug substance as
i8S trhP esLiRbmEI 1e®NEs Qfseﬂ%é?eww@&ggtth&?mey dryg_ substance
conpati bl'e carriers or exclpients. e rnvention al¥so
gandaingleno asigaificariiody , adversee| dmasntf ohgmeddct-related impurities and

ARERPET BBl MBRE SprHlY SR iPsiagS oLl contain
less treant $P41 nore gruferabhi Idsa tiarb8Uy eves nvisb |pr@férabl¥] less than 2% of
03|f|o s suitable for diagnosis, assay or thera

co , . > C y
ROHpRelater JmPUTleR A proGasaTRIBRC, TBPUHGSS. v Mosy qerered drug
thereof. A further aspect of this invention is a

nmet hod of producing an IL-7 pol ypeptide as descri bed

above, from prokaryotic or eukaryotic host cells, as

wel | as a nethod ofdetecting or neasuring the presence

of such an IL-7 polypeptide in a sanple, or to

t
ycosylated
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characterize a sanple. In a particular aspect, the
nmet hod of producing an IL-7 pol ypeptide as defined

w@bwvel@onpri ses: a) culturing a reconbi nant hPST/IB200d/002663

as defined above, and b) collecting the IL-7
pol ypepti de produced fromsaid cell. According to a
preferred enbodi nent, expression is perforned under
conditions allow ng efficient ﬁlycosylatlon notifs to
be added to the IL-7 ponpept? in particular sialic
acid residues. In a further preferred enbodi nent, the
. . ¢ )
S Qo RSPS9 AR el AT HEb o ony e
gmountrofpiiecess-related aptitiesons i ncrease the quality of
post-transl ational nodifications and contribute to a
hi gher degree of sialylation per IL-7 polypeptides.

IACT prcﬁH%@-réIQteﬂaidbsmﬂoeB dmtywéltérﬁ[lvsmolebalaﬁ %ﬂdmteg which include,
fréucl eic acid ri ses secretjon signal and/or an

pEXAPIed aﬁh\@r @’ a%t&feop@é'aeeﬁ@elyaﬁamﬁ frwr@en@sqf ledt |
L.S7- ?el%ﬁaimﬁaﬁ’r'trés r?r‘?rﬂ el’or e&ﬁ Obj HETE 1] ?(ﬂgﬁéptldes comprising

I nsects or east
mm@@nbodlau Id@tlwge@ h@caﬁedsllof deamlda‘recbmopmmardéLﬂr dimeric

&, RFAEH BRI Boflisne’ e BRI AU RV TSy AeSHibination

thrareof.act ur e of a pharmaceutical conposition to cause
or nodul ate an i nmune response in a subject,
particularly to induce prolonged |ynphopoiesis

\BhiatByeptth&ip b?dl&(;l@él h&tivat ?Pihefslé g 'rﬁ&’é&@af %ﬁ&r’i@e’andTh_Q?-related
i nvention also rel ates he use of | L-

inpuwiiepshetdd be siugtlyfaipinized er discamtesi frrma tmdwmbﬁtﬁnce
as descri bed above, for the manufacture of a

phar maceuti cal conposition to prevent or treat a
Firiosesss telated dmputitias inclute AdNArendatdeins coatidahrids vinidds, bie.
di scussed bel ow, the pol ypeptides of this invention
exhi bit an extended plasma half-life and nean

A psefdrradairug sabstahcs s s diuy SubSlan@F ®RERIn the total amount by
interaction and activity, and/or an inproved stabili

welghtoet @ hvee@ércorsﬂﬁ@dtléﬁnp@mﬁeﬂa@ré gPEPriges ahlaashP5% b?// weight,
prblcPHbIP Gt IOt rogd /?rr?n? %’%ﬂﬁsu reapr\éf’éréﬁ’lﬁlyatqe?éiaé?d“@%olg} GRight of a

conditions In nma j ects ticu

hynetglycnsilated K-7 COBENSIEOT ACTMEirgl t@ﬁthBlvléngom e 1

Pl asm d ph-pgk. EP7-hll _-7: efla pA: "elongation factor

1 al pha" poly A sequence ; hgh pA: "human growt h
T’rmirmerelfiorpallsy rélaquwplear‘ma{ﬁleAtrcaimt'rimJ‘sitmnmdnydhsrng an effective

; t
SRR T2 i Sbr S OF RelcaosyBleE 1. B icRmpssiton g described
db’tbbbl Bnd0bMdi dt mdvBt pharmiceageuIRNEolMpatisie or saddkptable carriers,

t hym di ne ki nase pronoter , sv40 enh.: sv40 enhancer
eXCiniRyMs opHtlIH®gl ycer at e ki nase pr onot er : 5" UTRi nt 1:

5" untranslated region conprising a chinmeric intron

( hBgl obi n-i mmunogl obul i ne) ; EP7-hlL7: optim zed human

The 7 invaitionpsshayean fthatm Eﬁﬁrmﬂaymabalpepoﬂnpesrtrﬁmsguroemﬂ)rrsrng a

' - EP7-hl | X |2 Bcl 2, cDNA
WrBRRAIBND A7 Gfositich ascaglibsl 2bub cdepth Beroase the
viaecingbpropsattics! of -7 randeigrehpacityC el kimaldié WntigenBpecific immune
Bi oreactor fromday 1 (D1) to day 10 (D10) sten bl ot
§PPM¥ePacel | ul ar versus secreted |L-7. Figure 4:

Chr omat ogr aphi ¢ fractionati on of rec-hlL-7glycoforns
t hr oughout
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purification process: SDS PAGE anal ysis of the protein
content in the different elution fractions (Bl- Bl1O).

w0 keo7/0gl4ycof or ns were separated during both theCTEU®2663

and H C steps. Buffer gradients were used so as to
elute differentially the hlL-7 glycofornms according to
their slightly different physico-chem cal properties.
Fractionati on and subsequent ?Lgl ection of adequate
fraction allowed an enrichnentdf the fully three

gl ycosyl ated reconbinant hlL-7 (3 N or 2 N

?ﬁ? 9ﬁéﬁﬁ§é§u‘ﬁb§l¥}{ é':(?rrg MQ@%( %ﬁ&/ﬁ&%@lca ; pr ot ?' n

. ecul ar wei ers 37 ; 50
diluemt :mayobe: sdéﬁed feorokizaiiral B1-sBgltly atidid, osotbnmclb’uﬁelsed saline,

4 ion fractions r for furthe
%?JW?FEC { ?‘!b "QE‘HS Wa@pr%ﬂf%r%b@ﬁ?%mm rg3ey Hehalose, and amino
acitlt Uthe qfhaHﬁKé’&'ilc@tBchmmMé acréiﬁ@tchs?dpr\@férabh/h%oﬁ@md in an
optim,ze cDNA.  Figure 5; Anal yses of

PPhigig bﬁﬁ)fqnah@n motomc sl utipis M@rosaﬁsﬂ l@g‘f%ﬂwas pseferably
W frafge @Cﬁﬁﬁﬁgé?dagbt\%eln 4 e7 50?9&@ tEA% even more

under reduci ng conditions. e reveal ed
wetarablyiaf ahaut rh.H@ne. lsvmrsf%ably tanoorgnm salheelecteldaﬁrom a sodium

SR b b, ol ot et postn

mayah@ iA: thdGfdvin. - Gf a kaspendlonk. sotatidn, hgel; howdepuselid®: efc. The
aratlve S@S GS E&a rent nol ecul ar wei ght of
qql 'GIRfE BhIYAJQUIOR| - 7 products. Lane M =

l\/bl ecul ar wei ght marker, Lane 1 = schematic

representation of purlfl ed product as descri bed by
aMPosiipn may aneprise;sigbiliging28g@ds, sudpas SakDamino acids,

AnZ Sy PSP RLb Goorkdoy, e souon

mhledmgmhosahatﬁsLdﬂerldle =fhl L-7 1IN and 2N gl ycoforrrs
as standard for apparent nol ecul ar wei ght conpari son,
Lane 5 = E.coli rec-hlL-7 product purlfed by the

At cedart pl(éﬁ?ﬁéc@@tl&HWdornﬂEsﬁWneaJoordm |ty SRS |ﬁ¢er{tlﬁﬁ comprises, in
; i fied reconbi nant human IL-7 on S PAGE under

Rgtheaicdive idsug sHbstanceiey P%@gﬁrﬁﬂqr@ surfagtpnte I hist presence
e pRIihf breéth Sﬁggﬂ;_dhaf%le%bé? Q%Ydafﬂ‘trﬁgsﬁklr o %{'urgl H\fggﬁ reduces

di gested Kinetic s
exposifianvefr 4--7 dadte bﬂstgehmmets*.yetemaami me(réﬂe\l)avm secondary

F
S P, e, RIS o, IO oF 36 st pucn as
ameprokin gf huntanO?rlsgcl)m: A(o gﬂ@satlm;éfeﬂrre]b lﬁmmdl%ﬁz 1ﬁotﬂd|n& 1r%ﬂiein serum
na ver
qﬁHTn@ J{Be At m§“ao¥n P%Pi%fyf? elNPRRUTaCiaRiEr guch as
?ﬁb{;ﬁ@t@?r@&@&s a{@l‘éférﬂbllygﬁ{rééﬁzbm br W@@ﬁéﬂ)wahegpéﬁ’ﬁct &nposition

(% 24, 18 and 17 kDa, respectively. Figure
thr@awegb%tcpmﬁrﬁﬁawgn@w serum faleyrain (pefarablgd to 5 mg/ml) or

Rec Oﬂlﬁ% ﬂ‘gﬁéﬁ ?Oomtyplgg@k E@Qé@%@?@’ her substance such as a

teasioadtive7sutistarse3n) aminoireidd(e.gp ae@necrten,ogihtar@es or a mixture of
rified recombi nant | at ed

AR plo DePuBhbr auBer( ¢y Tics i RS- S00RIANG cabable of

r(rp#bmmgge-ﬁﬂnrﬁﬂhogﬁldww 1BBpro’ie aggieyaase dnddr feal persistence
PAGE .under reducing. conditions (Coonassie blue
qfi Iaep ;qgggroduct at injection site after administration of the composition.
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Figure 10: Mass spectrum anal ysis of reconbi nant hlL-7
N-gl ycan conplexity. Purified glycosylated hlL-7

wGaaphesower e enzymatically digested with an PCT/IB2006/002663

endogl ycosi dase such as peptide-N gl ycosidase F
(PNGaseF, Roche). Rel eased N-|inked oligosacchari des,
rel eased protein sanple by enzymatic digestion were
separated fromthe peptide stgﬁcture and anal ysed by
MALDI - TOF Mass Spectronetry. e mz val ues
corresponding to each peak were searched agai nst

ImnttAishpédprip! pgﬁbﬁi%?s&ﬁeé‘t%d ?'th%"‘%eﬂﬁ@h” ?cLe in, pharmaceutical
i dentification of the panel cans on t ﬁﬂaf
aeMmeesitiens FeQiaisingl:a dmmmlve@smied ointerfeuBirg¥ y camposition at a

CERPBBD b 1 AP 7B, G, ST momi o 2

igdmt. i ﬁ’gei’emhimnﬁtearm‘feqhwedanfoanvwfe glye\beﬁhféd \Mtbheukm-7 to be

ei,t her. one.of the ctins om. Maack
S iDrgemirisst RPBESATS P olony0  PUbehghaweek, preferably
BbRReAr lefg.! t &
P T fao Eb’;kbé‘.”%é‘?a%%e”“t%ﬁ*en‘*%ﬁ Fi froyeifth g nfectious
disep$es. 7 treated with sialidase. Figure 12: Lectin
affinity of hyperglycosylated IL-7 polypeptide (ELISA
screen). Lectins (LEA from Lycopersicon escul entum
InGrietw ofritier inproved \arbperties dfiiAe | pdlypeptitie®aneucampositions of this

froml\/aakaanu ACA from Amarant h .
B W R PR CAC 5P eoStiane. Geed ol abe agsiminigiared less
ﬁemerﬁlv&héh pﬂ@f arg coﬂﬁbéslhoﬁé enpfidiaeRah & equivalent amour?t to obtain

vulglagf,ah - cated plates used to bind identica
SRRt é"%%m;. aiestspivare j sneciiicallyz ipr adupigel embodiment, the
ESRp&isory ar*éoéﬂiﬁlnH’feréd SERRBPr ek, t2rtﬁ'n5§£)H G/eeé ofice,a week,
specificity to the ycan noieties, were veal

QmReceYery oMl wm&mcam nesdly, qnte) orclwige before vBc«:matmn or before

7 reveal.ed w

%ﬁéﬂ"{f? g&lbg?'ﬂa@énr OX|p&%@'%?oﬂ%mﬂé%trggmﬁrbﬁ?rés'ﬁt§ mng;gggs%nng the
piiarmaceotiiah gompbsitian ohte évegt?, iotor. 14L4E/e: r esponse
kinetics of PB-1 cell growth induced by unglycosyl at ed
r-hlL-7 (expressed in E. coli) or highly glycosyl ated
Preférked ddpiiRidttatish 'rBuf&”HFH 'p%Ferﬂ@rldl Shutds! gFHee phfenteral route is
Bi oassay of reconbi nant human -7 activit

pastarably s - humaﬁ dnerg: ﬁr%abb'ualverﬁra}belatbu&dr a sub-cutaneous

|
%A%}igﬁ]?ég%h%g ntby 1o s;:/ ?(I)Ssd; :lgl?%%ﬁ%pﬁl hiﬁgg ?) 091% ec%r ﬂﬁ'}aér_nuscular
iofsictions. Hi sfdujd gbyn'xdeysttad)cdadwmeviey,ribagdary}cothyef aumble administration

il el 5D BT Wi o S B ey o

thepatiestD DESCRI PTI ON OF THE | NVENTI ON The present

invention relates to hyperglycosylated IL-7

conpositions, their manufacture and their uses in the

IAh&r Wércéhﬁo@ﬂﬁéﬁtr y heTl"éﬁih rhi8&SHEn | YR %O'Ehe @&l route. In
the first tinme, shows e activity an

Gmnepasisonete efther LDOande&Cémaae,edraﬂeputed|sng1®edtam:eptable for

RS SRa ] 157 hpecisd of e, BRGHRERS! SFapnll oS Bgrein. The

¢ampasitiomsddtize invbation he ﬂbneatpréferablw  &sblid/idrin, 88¢h B a tablet or
i ng at least 2 to

achi ved w th I%h7 pou{f Fh ?-h Y

PRNEPERY 5 capsuls. or B8 Afor 68 Tigheuoh 26i & mvain @R smulsion,
prepared! irﬂ&ﬁda;%rﬁﬁﬁ@&é' Qﬁé%c‘éhfl@algnﬂcé@)’féﬂbZé‘é}rlélerme‘?@ably the
sialylation of the oligosaccharide noreties

present invention also discloses artificially created
hyper gl ycosyl ated | L-7 pol ypepti des, which exhi bit

prol onged activity (thereby allow ng a reduced

adm ni stration frequency), and/or a decreased

| ong-term i mmunogenicity. Considering the utility of

I L-7, such pol ypeptides and conpositions represent

hi ghl y val uabl e and useful active
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nol ecul es for use in regulating an i rmune response in
a subject, including a human subject. A first object

w@boorki@oi nventi on thus resides in a hyperglycPSyHIBEDNEHD02663

I L-7 conposition. A further object of this invention
relates to the use of hyperglycosylated IL-7 for the
manuf acture of a nedi canent consisting of said
hyper gl ycosyl ated IL-7 and at #east one
pharmaceutical Iy acceptable cg rier or excipient, for
treating a mammal i an subject. A further object of this
Earvieplsdnis! sﬁaﬂe"[ﬁtti'i@ﬂaét%-lrﬁé’é{ﬁapﬂaef arid in"ﬂ’%@iﬁcﬂ&t system and
I Mmune response In a su lj conpri sing adm ni st g
exhibitrear apgepiablaplasmaba f—Uﬁe amount of a
[t j.ect .

é%égflﬁgéséﬁ‘lf g@%%t?bﬁgadslufegt gsggl? %@ é}dés?ﬂ% gcngfr s&%‘i c88éﬁés containing
aymierabyutsion ar dipotomd formbiatiah| of W@ché‘slyaitdd ﬂllii'dbolypeptlde
| L- 7, copposition for the manufactur a nmedi canment
§rgrade/gugjgﬁ8u5r stinulating an i mmune response in a
subject. |IL-7 Pol ypeptl de Wthin the context of the

resent invention, an "IL-7 pol ypeptide" designates a

pInagcquiical commﬁatton glayi Qﬂmpr&wadd;tlonah @chieg irfgeediasts, such

£ ERRRE bl AR (ol BT .o Reblobio ca

gromdlmﬁaﬂorasa eytokiae ppe @intigeric mcaiecmlee(or Antiger)adridv ah Yadjuvant, for
especial ly for use in non human primate experinents or
?CHR@ @’r?%ﬂéeé’ﬁﬁﬁf‘%ﬂt\agﬁe the IL-7 pol ypeptide may

be any other mamualian IL-7 polypeptldes such as a

an | L-7 pol ypeptide or a canine P
éiH%Tf addifiona| Aedive |lrlgr$dlsmsyrpé1étheofe§ﬂulﬁ dﬂnscqrnbieam@rbwnh the IL-7,

SEBERLT AT IAEAC EPART O SPRER L 8 e, e
aalive aingeedients rareofopyslatéd tegdtheha ﬂ;‘eqsameerecfpléninmn vessel. In

eten proRBaRERahe e R SRR SapaliBy Y B cistinct vessels

arprieciphenits. yAceordiag do tthisnerhbdditring] thal ingredlbng| be admlnlstered
resi Variants thereof inclu

%F’Ié(bl‘%g ﬁ'gf‘ﬁttagﬁo‘é%'}’ of iseayentiallyi(e- qe@hﬁ*ﬁﬁ@tﬂw@ﬁﬁon sites or
é’tadlﬂél%,'nt RipheY 'ﬂSB[rﬁ@' Wprbdlfdeuﬂien&é{\'eﬁlméﬁlBlﬁlbaﬁal eff??_t f‘lso as

variants, etc. speci fi c enpbodi nent

rpentjgiask pbeve, g ene@tﬁd adinigistiagens of oneoby Puptwaelactive iimgredients
of SEQID NGO 1 or natural variants

rlthE)Zr eg)%%ﬂﬁsg further enbodi ment, the IL-7 polypeptide

is a canine IL-7 polypeptide. In this regard, the

inyvention. djs for t first ti t he sequence

IS TepddhtolrBdnyetton st it r dbarseilcab e Basniian gomprising a
Hypetdigdosolaited 1L-2f compasittP b GRistAbed BBoP@aintiCal attivd Myredient
invention relates to an |IL-7 pol ypeptide conpri sing

sgigcied dean ar Jusne- %#éwlaﬂb@nﬁnarsaytlggnmnmcm {og| gombined,
s%‘rbgge\% ﬁfgégﬁeﬁ'@é §é6KH aﬁngw ‘\S/)’%r rggl q‘br?ﬁulﬁf‘eﬁ's}\égarqtela
"refer to pol ypepti des that differ fromSEQ ID NO:

r on_,of
THe Peffdial: o8 Mool & ndiablorySesd ﬁeqmrnhsn%gem Cel
Factdro(BLBY pasticulardy ey eelubkg foraf of drat3CH, BGI8SFI BM-CSF, Fit-3
or_to 8 0/ ref rabl superior to 90%
igPBfle b P et wie Pl 8f Cpiokings-a Shespgidngsofor vaceine
draB88mht el b)@olﬁ%g théﬁhiﬁdbée Enﬂlﬂrys?ﬁMIét@ea 4$8%yhE immune
t he present |nvent|on IS pre erably a reconbi nant
IL-7. The term "reconbinant”, as used herein, neans
that the pol ypeptide is obt ai ned or derived froma
reconbi nant expression system i.e., froma culture of
host cells(e.g., mcrobial or insect or plant or
manmal i an) or fromtransgenic plants or
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ani mal s engi neered to contain a nucleic acid nol ecule
encoding an IL-7 polypeptide. "Mcrobial" refers to

w0 e@onbi4nant proteins made in bacterial expresBCDIB2006/002663

systens. "Mammualian" refers to reconbi nant

gl ycoproteins made in manmal i an expression systens. As

wi Il be discussed below, all of these host cells

shoul d preferably express either naturally or after
transgenesi s an appropriate gfycosyltransferase and/ or
sialyltransferase gene. |IL-7 polypeptide can al so be
RIspERSD/ 'ﬂ{eeéyt'okfn%u{% prfeﬁn?r?b'l?%éPécté@FdePﬁrdaﬁ’? ihtdriékdr, 9L-2, 1L-12,
or |n vivo glfycosyltrans ase and/ o

RANTHS, By f MiR:2earnmblier-ubel shoulddye gnddrsiond that other factors such

oI| saccharide str ct ecific xanp e
- ayaleyneandlere NG sebsifiuaiors cEShT GErGHIONterloukins
t
é(g/di@ﬂ[%hﬁbﬁ@s rﬁ%y ‘Eeéﬁ:%%d Qﬁl%mgi%lﬁg%%lﬁw gb{;ig?oy é%wde additional
6ﬁﬁﬂﬁﬁﬂpbéﬁemh i nvention may conprise the sequence of
a mature IL-7 polypeptide, or further conprise
addi tional am no acid residues, such as a secretion
Aeppecific fcmmpcmticnnm this ahegntied esmppkbes af hypeedlycosylated IL-7

SFpSnb ek Hese EER el s B4 FackbedRi bl form

fheredEAD. 1 Armdtor PRBLIGARAd anBAr FBrel  peptide, | gGkappa

S|gnal peptide, Lactotransferin/vitronectin signa

Pegherspediliecompesities wf dhisiigyeatiopegamperisesnal hyperglycasylated 1L-7
f

rtp Y7 BERA LG, o8 ST EPRSR ARIBRBPR e ptprioron, 1L

2,q|_J1& RANTEES BagiMIPc1gnbodi nent, the signal pepti de is
Bbrld construct, _made by the |nventors bet wee
@h%@@lf&ppm@esw%rﬁftthlé lﬁmt@nocqmprvs® @.haperglycosylated IL-7

5
Ewéd%?k%%a@?@%%& N L

represents a particular object of this

A i P68 ey ARk el SofrdbflionTRG Flrtt omarise one or
Sé"ﬁmr@tb@ﬁswbﬂm%lhlﬁmO@@ﬂlteﬁ?gigﬁzcggilijbu:\éd ,'separate or sequential

pol ypepti de havi at |eas
gr%%ﬂ%‘ﬂ?ﬂﬁ“%\f nglsyet 'ﬁavﬂﬁ@r@tpqpégstafmmant protein, a
I@iléﬁ?%&&tﬁb% SThfGhRted p é%b@Hgffod&t 8 RS AILRN a parasite, a

site" designates any am no acid residue or_r gionin a
lmm!,y@tépta dertign thereef grudajae@@mb@agwdb@,rppétTm} antigen may be an
t
o BT b o RoRBC AR BBy 5ot iR ity
m:ptldes dbatdare presertgiddo tha umnpmeypmemdmmgmmm lctass | or MHC
nt of ﬁhcarbo drat e, cture

he
%\E‘?ﬁ ﬁ@ gcyu gﬁdﬂ}ﬁ gRy ¥ira ﬁriﬁggn( pacéerlaci égwgen parasite

aitigen, Reidt driiged UstcoSpécEific @k‘amEIe@ dianyigéens irdridettritigens derived
al lows the attachment of a car ohydrate structure

frerpoddh ‘@wqeuag%qstewﬁ@%rigﬂge@@qmmef%pstel.n Barr virus, type | or Il
9EE8 BiNPICRr G, e S/t ﬁé‘é]f)ﬁ%s sIZ?‘eng?Jet\ﬁl‘ﬁsaf—ltepatﬁt?“*s A'B,C,D
illTustration, a consensus gl ycosylation sit

oty bi e, ﬁymlumerésoiram virust huciaor papillema Xvises; /mMygopacterium

PP, ToRPRBRe R OuGEEr R on sl tos may be

either naturally present within an |IL-7 polypeptide
sequence and/or artificially added or created within
sai d sequence. The term "hypergl ycosylated IL-7
conposition" designates an |IL-7 conposition in which
at | east 80% of IL-7 pol ypeptides have at |east three
occupi ed glycosylation sites, i.e., having at | east
three glycosyl ated am no acid residues. Preferably,
such a conposition conprises at |east 80%of IL-7

pol ypepti des that are glycosylated, at |east, at three
N- gl ycosyl ation sites(s) and, optionally, at one

O gl ycosyl ation site.
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Such a conposition is nost preferably essentially
devoi d of un- or nonogl ycosylated IL-7 pol ypepti des,

wW@p70dsl conpri ses at nost 20% of bi - gl ycosyl B ETB2046/002663

pol ypeptides. In a preferred enbodi nent, a
hyper gl ycosyl ated I L-7 conposition designates an |L-7
conposition in which at | east 90% of |L-7 polypeptides
are glycosylated at three N—gg%cosylation sites(s)
and, optionally, at one O glycosylation site. Such a
conposition is nost preferably essentially devoi dof

n n syl:at sl thd h -
B S B oo B 30, & EgmpPFflof tomprising a

reralycoswated dh-4| comapngiticneas describpdiapoge tindean amtigenic molecule,

[ ' 1.d. se 0 S .ee putatiye .
Rirg yc%'gy ’ %?)ﬂé‘téiqre%e%lﬂ%ﬁﬁr@l l&%@%‘f@%ﬁ%’ﬁ% ﬁjay furthér comprise
opsicatuesvertl ramunodtisnul&ing ageard ad 1dis¢lobéd dRYBEGSr tBmbined,
the human wil d. type sequence, see SEQID NO 1).
ﬁ%ﬂqrﬂér‘?l’oﬁe@,ue?tfﬁi l%f"'esent i nventi on shows that the IL-7
sequence al so contains one O glycosylation site,
nanmely Threonine (Thr) residue at position 110. In a

Pafurihen| particasaoabieshiof thehgresentl investiomtcencenns7a pharmaceutical

i Lhe ' [ ' -7 .

BAP YOS Senflc e RGOSR 1L RolPoBled i pasprved bove
whersin caitl phaunacesticalat@dpositiotis tadntinistepsd Wirhelaneously, a few
é} I cgs | ation S{'.tﬁ aqg a h Fer I ,:os (lated I L-7 .

Bip BEiore o sedigRtially. with s oF eteral Antigcin mplepwasin order to
S6firoand/br- stinR@bRAPAMIRM-SHRI irFATE Rispansd intd'Suljbey e

N- gl ycosyl ation sites and, optionally, also at the

O glycosylation site. In a particular enbodi nrent, a

I ' [ .
Atame gt ortlc BReSSRERN AR BINGERIT 5 ridhpdof gausing or
ghhansingAcaror ahtigghyspeaificy prinyinec aespaitsed ihL-a7 subject, comprising
o f.th resent invention is an |IL-7

BIRIRINGD RsybitG: So8Elben 1 8 Higps ealpInriq gaoment thereof
and eshyputiglgossylated MEGSEbmFbﬁﬂoﬁidsed@é;dﬂb@H esbov@aiThe composition
sites b(SI ng ei ther naturally-occurring and/or _ )
RaY kg admInsiersdaRiairRausly. afRy sapy pefeje ¥ oigaugntially with, and
mbre/ {)Fé?é?@ﬁﬁy' Bef6fe_sid Antibdn in SRIFPES bb}a‘?rp ah@/oMytifliAE an antigen-
| east 80% of IL-7 polypéptides are glycosylated at
sragiicgmpaing lesponse inia swliedt. at | east, said sites being
either naturally-occurring and/or artificially
added/created. In this regard, the present invention
Inownditec| psfarréd - dmpodiyrt itheschrapositiom obdhéi B¥ention further

am no acid sequenc wher ei n, sai d sequence, conpri ses

HPTIses) o, 2diyaty | he, ANV dTaY B \RURSIPh TOR eny esubstance,

rbtaredisolats Or Rafiposkiba faEili2@Al BiNhereabig the-imimunogenicity of an
o] ypeptides of this invention conprise™1, 2, 3 or 4

é)ﬂtlgyiegi %daabgse tor induiea &y Thddwpe dmmsmesiespanserpsush as CpG, QS21,

r . n ] I . e .
S A8 MpdnpfoSonctt, AT T ESBARRY e plfich oo t
produes awnd/om-amplifked gbegcifisylnamuoe sespesse Cagsiest tentigen(s) in

yl ai sit ically have e fol.l ow n
SoFRHBR. bl /5Ll T PR IR, G D proteray
eonditionedr and ragimiiistergd ysapsiyatatyi 6ons ithe ILIRcoRRiNiAG ddfiposition
or/ag%ed,c@§q1&alh¥ffrpn1a§%§ﬂg ed S%Pthetlc )

Yot eigdst gie of Inierliongrrsicraply with-irrresired antigen(a)-ng
mut agenesi s net hods at various positions within IL-7
primary am no acid sequence, and follow ng techni ques
known per se in the art. Because the nodified IL-7

pol ypepti de shall retain the ability to bind an IL-7
receptor, the glycosylation site(s) is (are) nost
preferably created wthin region(s) or domain(s) of
the IL-7 pol ypeptide sequence which do(es) not alter
the ability of IL-7 to bind an IL-7 receptor. Mre
preferably, the site(s) is (are) introduced outside of
t he al pha helices of the polypeptide, preferably

oy o -
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regions that are nore rigid and inportant for tertiary
structure of the polypeptide. Preferably, the creation

wo@Rooaogl4yrosyl ati on site does not affect any BGL/EB206/002663 - - -

residue involved in a disulfide bridge (e.g., Cys 2,

34, 47, 92, 129 and 141), nor any critical residue

involved in the interaction of |L-7 polypeptide with

its cognate receptor (e.g., Sgr 19, Leu 23 and 77, Tyr

12, val 15, An 22, Lys 8 1 and Gu 84) , nor any

conserved residue involved in the activity of the

TR RO Akl o o cdponkls cbrisng an
effe@weaamowmfcmlhumaarfwte&iymsyianechih-amommsﬁtqnoacamrdmg to the

AR 02 S BB SRS bt B Prener

amnﬂﬂmtenatota/mma:h patamefaspmpgymmsw ek gyeuictstimulation of B or
rt| ment, the esent i nvention rel ates
{ dmphe %l‘f&ﬁ@&ﬂ”&ﬁ!ﬁ e rﬁ@on HY B8 Atginentaifory of an immune

F4PBAs. WhéT%ﬂHﬁhécfH‘LlhcéchJm?@élH&%OBf fife f?g/gpféég? grﬁtgjrcr:]%n@ prolonged

or several amno acid ations se

Ivpwhepgigsis stinudalisuy and/eregoplified immodTAmsponses. 32Thr -

Leu35Ser - Leu35Thr - du38Ser - d u38Thr - Phe39Ser -

Phe39Thr - Phe42Ser' - Phe42Thr - G u52Ser - G u52Thr -

Nqir;hgémneutﬁﬂ&égmosmo@l ac&éfﬁgmg ;o ltye Mﬁoog rayg 28bhbe -used in a
er al02Asn - Le 4Thr .- LeulO4Ser _ -

a0 Aatient 8 DiRbYRRic o6 etpeutc StRiatnef B or T ymphocyte
&t and E@We'f’é‘t&fh foﬂ\@ﬁﬂeﬂﬂ:éhfent oMBlobd¥ 88d/or specific immuno-

Met 147Asn - Thr149Ser (or from correspondi ng positions

resopstidlion wriien srivancemeniyef| Rysegral ard/pr caljydariimmune responses.

exanpl es of (human) 1L-7 pol ypeptides of this

i nvention conprise the am no acid nodifications
A pattiodad pharnTadsiuticdl d:mhmsitioTalabmrdiTigetoaﬂmmvaMnm is for use to

el et LR R Bet R h R e g L diRatsy o
IL-7, thereby creating inproved IL-7 polypeptldes

‘g grdlqg to tg resent. i nventjon. The term "w t hout
senpRrtisyiey PAR eHacalﬁ@nnﬂ%&mga%prdlmmhwamtlon is for use

tohgbl elyﬁipﬂ@bél@s@fé‘tlhmléﬁbd nd78F tPpideiu sgécﬂﬁ@fmprﬁme response

reduced Wit hout | npacting t einvivo e
mQ-’£s onbyi @@amsbndctm@anhtewtap% obutwialde tagainséceyh-dominginknor less

PRTHeE oplots hiobgS, P el Fibly FRupaGpogel receptor

vplnieh eviﬂalallgwltesbsoadmrth@%fperﬁmm‘ efralsbgcmeaﬁnmharreéwﬁse in human

@éekgéably | ess than 5% Also, the above nodifications
conbined to create several additiona

gl ycosylation sites wwthin an IL-7 polypeptide of this

invention. In this regard, the invention relates to

iy inienhian is rartjculady Saitad to PrRAIYSSe Bt RTQUSTHVG| oI Culgdive immune

e i
SRR SNIE sty TR ARG | h6L) UL tens
lamrgd)loguzgraf(ts»l-patlentsdmfe;jtw (mﬂtghl aniiros @i a earasief eldengrpatients or

B R TR Rlnt 857, ot e compr i si ng ¢ he

prinary sequence of |nterleukin 7 conprising one or
gl ycosyl ation sites.

ddi ti on i nked
sl A Pre?e;"@ps%L USBR A %I‘@s”-o? nqﬂment'ﬁ%rﬁndoﬁompesmons of this

,hv@h@guﬁghhytm§ggye i.e., they are capable of binding
to an interleukin-7 receptor and showin vitro

activity in a specific bioassay and/ or have an

i ncreased nmean residence tine (MRT) in vivo. Conparison
of activities between the non glycosyl ated standard
and the hyperglycosylated |IL-7 was addressed in a dose
/| response bioassay study in which an ED50 val ue
corresponds to a dose equal to one half of maxinal
activity. Hyperglycosylation, usually leads to
decreased activity in the bioassay, which does
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not translate into decreased in vivo activity. In the
present situation, the extended kinetic profile wll

WO poof7mo40i nprove the in vivo activity. In spi tBCDIB2066002663

fact that ED50 does not reflect activity of the IL-7

in vivo, it allows conparison between different

sanples with the sane | evel of glycosylation. In this

frame, typical ED50 val ues fo[1 a non gl ycosyl at ed

standard were rangi ng between Q) 5to2.0ng IL-7/ m

whi | e hypergl ycosyl ated ED50 val ues were rangi ng

bet wega haecing

hyper gl ycosyl ateznlﬂéln[Lig% ﬁﬁﬁu@%ﬁtj@?éfg)@%ﬁ%@oéﬁ\%mefo@%unng or
show Sibstaniiely e@rrwanewsly WIéhn candigenn admmsteatio&n)dn;d an amount

hal f t

The iechvartd, Filbe Bipfiictierk’ OF spBoMEIMRIRE, $Botse, against
mean metsgrdmtcellls OmglfefdtlSué egbﬁsumhdrblst oog in compari s]?n

to non osyl ated for ref er e increase, o

harf B U g repSabilionas! DN IBISyeRinG eagin: infactious,
aboutradigtiend Frandpantatiefs tFeSUI'WBr GM@B means the

average of the residence tine of each 7 nolecule in
t he bl ood of patlents after initial d05|ng

ThCLe7 9B e, CSREa 7 112 Bl R e B one

&Rin @bmhmatg:lnymihyb%e(hohm rningreBimnts, nsucinas lyhwphopoietic factors

B, bTpect tnkation, s Fip BRI Ul el eaeiona, 1L-1s,
fLbes ah@/ém-m V\ﬁ#ére'doﬁﬂ)u?éd fHé‘?a;ﬂPi%gué%ostNé @gﬁgusf f?{géﬁrdé%ts may

usual 'y 5 8 hours (when both fornms are admnis

ey ﬁﬁ@l@%tﬁeed:oﬁmttlﬁaaa@usly, eseparatelye drnjsequentiglly, and may be
n residence tine (MRT) was

aroundggg(g#&hgpsorvsem?at ound 10 hours with the non

gl ycosylated formIt should be understood that the

'gfﬂvﬁ.t_tf s ﬁaﬁg Pagl Sﬁq%?t??\g&fg {Ssit ig&gﬁislalrgn'farya nﬁgéd ?r]; various

éréagmmilucﬁ bl 8hiighaan va&nnﬁuoaplnd tABfid14 Cof Iaﬁnné]Shealth and to
di scl osed abov or any fragnment conprising

rﬁwmmeéhﬁlnuwf@r @éﬁéwegwb@mpadnwnlsyatl@w%s d| scl osed

above. Such fragnents typically contain at least 5

am no acid residues, typically at least 8, 9, 10, 11,

Tz twenton éﬂlmuexqvidmj anagtmdrfbalreatumg aoviezd inféGtjor}@uch as HIV

. no aci d_resi due Such .
el tmnviee AR f0e . WS S NUR iedBh: DRBSYS. RRichntirbgengomprises
admigisterigf etos Reci |ﬁfsbtahtpé1ml|t ex Wpﬁ@%ly&hfﬁylﬂed hp_-abe¥Kpeptide
am no.aci d positions have been give y reference to
RPN 1 L-7 pol ypepti de sequence, it shoul d be
understood that the present invention al so enconpasses

I L-7 ponFeptldes havi ng the primar uence of

I AnRAttighlar Lembﬁéwentedh%yhym@raiymééedrﬂtét inohpeiptide is to be
e

mltér@ﬁ "rs'ra e%é?gféﬁérﬁ 8@51 %n Ghke f‘f@r ) eﬁ%?%@(gé g’fﬁe‘; rﬁtg;fer&oH molecule

Gawbe]tfmrolmstaasicataipha dJFNe(wukooytegFNat,l betadEN (fibrdblast IFN), gamma

on r.several o aci d

RURFRRRTER), Shedd B B Bh e arheN St Beh) ot 1 ng of -
Phe39Ser - Phe39Thr- Phe42Ser - Phe42Thr - LeulO4Asn -
d ul06Thr - d ul06Ser - Leul28Ser - Leul28Thr -

Met 147Asn and a conbi nation thereof, or a distinctive
fragnent thereof. Most preferred nodified IL-7

pol ypepti des of this invention are disclosed in Table
2 bel ow
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Tabl e 2A further particular object of this invention
is a hyperglycosylated IL-7 pol ypeptide conprising a

w@eoonmarogsoram no aci d sequence as di scl osed abovECT/IB2006/002663

A i gosaccharide Units The structure and nunber of

ol i gosaccharide units attached to a particul ar

gl ycosylation site in a hyperglycosylated IL-7

pol ypepti de of this invention gan be vari abl e. These

may be, for instance, I\I-acetyl4 gl ucosam ne, N-acetyl

gal act osam ne, mannose, gal actose, glucose, fucose,

XHé G8fontieh Ya

B B oy e e i Ry b ng 3 BmpoRlorecovery i
b@WD@ﬁPﬂW&@“&@d‘pﬁUbj@CK owhighe rmthod h@@npmes\l-admmstbrmg to an

B9 R AR RBAE) 15 Bvposivon.

type expressed by CHO ceI I's; b) a sugar chain

h rat chai e.g., a .. )
FiTBiabhi % PuscrihsnruntetsLaf MAdAPESS Tahen o di cdigistered in
Q@éﬁc@dtﬁhﬂﬂltmb%ngWh 358bY, |é3§t'éﬁp§élmf or, a gonadostimulin
mol ecul es and high téermnal sialic acid residués; r;
atggenisheri mgwﬁb%pgnﬂ@e an O carbohydrate chain wt hout
and preferably with a termnal sialic acid residue; d)
a sugar chain sialylated by al pha2, 6-sial yltransferase
bhe aymrgzlpesylmted btl-'t' palypépindaesean alsodvecusad ia ssimethddafor groviding

di
3 oS olii2nlktt Bameh BV gnantcFaly yirys op bagteria, wherein the
Ragerglgcosytdtyd prat Eblypspt@cw oy Beabh @miristerdB In @gmé&m with an

atrlantenar i antenary structure with parti al
G !ﬂﬂ"e‘t‘fea f@ﬁﬁ*rehsf a@tl@ﬁ'}ﬂ &9- dhosq:dew&edpa@ver freghis SItuatlon the
hai 5|

CHCRIMOSRE AP OAPITRS ey b KIS RSl b SSootation with
SM-G&Fure with disialylation. Exanples of such

car bohydrates are disclosed in Table 4, including

notifs #2420, 2623, 2785 and 3092. According to a
Alfurttthmrotwmcuffthls imvdntion e at metHoe fbVQEIVWOV@rﬂ%Hcmge@(pansmn of T

terle 7 tide f th| i nvention has
sy el atesd Rl Res rortantion, Brodls Wt anhibetavcosylated 1L-7
M%@ﬂﬂeaW%bﬁfﬁosméhe%ré‘ﬁy %h%ém? Ué%&fdn font 8f 4¥e k'F)acells This

bet ween 28 nd 65 KDa (theroretical for a 7N +
Hethodsis| %ﬁﬂ@ﬂ?”y yseﬁu&e :t@mre;«pasgtm@@hs sgitatia fan @rea&ngqpatuents with

SRep ol el by 0o NP 5Bty Tmngtnray

an ax yivatreethodol2gy kidessdbgctiva expapsion 0b spéaific Troally $arget|mg13pemflc

BueBhs R el e iniainat S P haints dererally includes
isalatioh mnt\g}by@@ﬁc/ ITatyneshosytednfroinhahokt Blaby cﬁxﬂfeeﬁéliﬁmt ex vivo
a2, 6 sial y trang @gse and resents a deficiency

PBNRIONDEL Usipgillir RelvRsniides, amntspna"mowvo activation of
tﬁbé{éspsﬁ’ | &diis0 B%/ ”Hfh%?t cytokiRBs géﬁ'(f Oacdfhﬂs'tr%ﬂo* ‘iﬁé n%fatlent Other
i ncl udes Nace | ucosam ne, N-acetyl gal acto

teghniades ajal Q@Sﬁb@@ |b+7udm$weptlde®smprm;a mvlval of these T cell

[, SI ,c acids. In
peEHeRR Wit A6 B e P b Bl icSadiyy 7
pol ypepti de is produced by reconbinant technology in a
human host cell, which may be sel ected from human
stromal or epithelial cell Iines, HEK-293 (Hunan
Enbryoni ¢ Kidney), HER (Human Enbryoni c Retina), HEK
(Human Epi dermal Keratinocytes), human thynus or
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human cortical epithelial cell lines, human bone
marr ow or hunman bone marrow stronal cell |ines. Most

w@e@etwed hyper gl ycosyl ated interl euki n-7 pol PEER2206®2663

of this invention display the follow ng feature(s): a)
t hey have inproved secretion profile and production
rate in reconbi ned productive cell lines; and/or b)
they contain a high degree om.sialic acid residue per
I L-7 pol ypeptide, leading to 5ecrease i soel ectric
poi nt value and to inprove nean residence tine; and/or
PeddidieN rABods ahetdds from inter- ol ecul ar
aggregation; and/or d) they have reduced
susceptibility to proteolysis; and/or e) they contain

AR <Rt BEE pISLAF inyVeRlio 5 (6 pro i SpBraniEle 8GR fots and
nuathedst forg preblsipg c dbe urabover coeysisitipnand partieskanlyatthen above

t hr ough I | ecul e; and/or f.) they have .
YRR ABalel it-Za polipasTte Sy CoRingeiibng) Sl odien, aubstpnces, in
sefficRimtl gdamitRiseidcdlalifefof phadnfadeutivalMpe(ther@af.act i ng
isoformof 1L-7) conpared to the unglycosyl ated parent
peptide; and/or h) they have an increased in vivo

P PAFIEREP| A04SaksRA'HOVEY tHETBEER InthtidRPrFAASY VALBH as well as
parent protein, nostly due to a better an residence
re¢ambigamThostaeellsothat )maydye pieedito predece rregurshinadbdiunan IL-7

o EES of BB b Ll ST B st R for gomo
thevapy potposgs.pr oduct s; and/or j ) they display an

i mproved pharnmacoki netic profile (decreased peak
concentration and i nproved nean residence tine) and/or

The VERYr $hHPbRY adhladil, 2GFuSTONIRE aoshird,0BpisBRRY %tdd Preferred
KDa as determ ned from Mass Spectronetry anal ysis or

vegtopareayral ¥eelors (fed, recomimmtrpaierowneps pad @asnaids, which can
: . b ’ .
b8 5 AGGd BOSLE6h rdoﬁq.ﬂQ@eiHnyna%}taﬂﬁb@ot?arﬁkgpﬁ%s‘?Céu%ﬂee@ bé;&f PcDNA,

s nventron nay MoNoNer ;
pbi&k quit Bt pUITdROC efep | Tihec deotot lymcallyr tcorapises megubatarydeleiments or

sErigeices 1o dohff et ckBiedsBRea ILa pRURSRISE fie reguiatory
setierdest may el chiden) fromsSpniitel @thBRters. T Bifencers, tissue-specific

het erodi ner may be obtained chem cally, by _
sigpals Pertide signalsyyntrense feinaators. ealyfdissgyengese GC gggions, efc.,

of %%!Sinéﬁ’t'fri ﬁ'lé}eofi' ggéﬁ‘ ré& Lh&lror)P@feHﬁé gtF Fg@fﬁ%g:ietggﬂéay Eg derived

the I'L-7 pol ypept i's Tunctlona
froor mamefiararfungal, hismbybadiatial, yegsti batleriophageigh viral genes, or

e iy . I .

P 0ot el SN rB Tgtt € o

inl'E:leif EIIGRNA @b%yrr:iaasmﬁtqmmtief Gn) Vﬁ_@ ;ism:m:t?ﬂ (@G{AO)[? Trp promoter,
. an ot her partjcular epbodi ment, the | |-

Lol Apvmpleradrs bRt R Iomote doh exambls: Suiahignpromoters for

e}?@%ﬁﬁbﬁ' iBUFafmraltdPAcellP indudOirbP Prdthotdrd Bd\g., a8V, LTR, RSV,

usion protein. Such fusion nolecul es have potentially
SVHEr d&s epCABalsit¢-), t Joraestip oene yeanotess f(eld.f E1fa ehicken Bactine,

R S50 2 S N g, Sl iy gt g v
oy SO ak, LT p e o
f%ﬂv@ﬂﬂg | ESripbianradhiiusel ofdndugiklg &ré%gl&aﬁeésqgra%\@&rgwﬂpw a better
cORtYol ST praditidhl By &é@&ﬁéﬁn%ffé‘"@dﬁu?é‘ frohr E}rol‘elﬁlcﬁ&rg Bhh$Ks. Inducible

sequence (e.g. consensus i nked and I nke
carbohydrate sites) and/or artificially created




gl ycosyl ation sites(s), as discussed above. According
to particular, specific, enbodinents, the invention
w0 2t0anesot o hypergl ycosyl ated | L-7 conmpositi onBCT/IB2006/002663
conprising: a) a majority (> 80% preferably nore than
90% nost preferably nore than about 95% of
interl eukin-7 glycosylated on the 3 consensus N |inked
car bohydrate sites (Asn 70/91/ 31 16) and further
gl ycosylated or not on 1 Ai nﬁed car bohydrate site
(Thr 110) ; preferably, the conposition contains a
& Fegdlétﬁd (p?o%%%@rs Phs Qie‘ﬂ?iuhd' iASthel It@ratGRo ‘éUcIJr %@ tr%f Tetracycline

interleukin-7 glycosylated on 2 consensus
svsterohingr geeeswitabssysign, ﬂ”@sﬁé@dMSQﬂ@@yaﬁermdhetQﬁsiradlol system, the

RUALPLSE T ST 300, by R, s ot O

systems t gre Sba3edy opr efentdd| qurrentss drhanicRiWavesPduch as focalized

Bl mYetPre AR Sl Pp SSHRD Sy tamencl D e, Jiege systems

@dﬁ PO udEd b SRl BkSra¥Bidhiof 8 ILT ;bdl%éiﬁlk!éeﬂce&% ing tc to the invention.
addi tional site of glycosylation, glycosylate

N—I [ nked carbohydrate sites and further glycosyl at ed

I t r 0): ..
pr e er a %6?%0 é@fg%se?t% @ﬁ%{%@ aﬁp@ltét%nﬁ% gg)g i(%'é"d?x’t%%z’ BolXL,
sfapwrayaling (6.4 ;ﬂ)l%paic eicey élmeychNAs ¢duiny &drasdtid U0F)and for said

I d.on car h dr sites
irsoal: Houfrmaybe solh legst aoielgatphbis SpiEcromoter, but
Sdpapated Dy MV IRES S6qRIHceabl dadihrdrathémowrsf@anPsf its own promoter.
ungl ycosyl ated protein ; or c) a mgjority (> 80%
preferably nore than 90% nost preferabl y nore than

'ﬂ’%’%ct%? @l \)?ffurﬁfe]r' &rﬁﬁrﬁis@‘gh @/rp'o‘?lr@gl'l aC| Yarfde ¥emarker gene,

anal og seque
\Nbléhfmé)d heoselacﬁewﬂn@re @meatnnaﬂ i SeaaENGas. 6An @fnpllflcatlon selection

FaiERSHRs B RS9I Tt Bberietin R OB BRI Ecor

car bohydrate site (Thr 110) ; preferably the
_@@ osition contains a rrinorit%/ é t he same anal o

& P%fr@a/afsﬁ[}er EUEPEISR: Mard oM b)@t'%/ewgeﬁstdéféprsm elements
Whick n%y@e&ddn%@qn@ﬁfé?&ﬂ%ﬁte sites only associ ated
or not to 1 Olinked carbohydrate site and/or is
essentl all'y devoid of m)no- or ungl ycosyl ated protein;

r

g}eps%g BH r%sroe adne%a cgfr%t%? c'éh@'&oﬁ‘n%/ﬁsmg a nucleic

amd arl @Mecmr7a$de8mg)adabbqveacThelénoahaéld)gnay]arel sglettbd from any

ipBi AR Pefridior S, Brb iy moarmalige s G Beouiar a
lum&n, Noldenk @i b@bydftﬁcfer%ﬂ tceR éﬁﬂﬁar&u@ﬂbﬂg tcoll Bac:/lus Brevis,
car bohydr a

or not gn 1 i nke sit
%ﬁvﬁ/? %@?tlls 7 ¥eastosilya tpi?@t eslBpdian Iaﬁe%tcmallarhgsehost cells may
5 5864100 N 61 00yl 5 4t pi in

tﬁiﬁ@ehmelﬁmlém only associated or not to 1
O linked carbohydrate site and/or is essentially
devoi d of nono- or unglycosylated protein; or e) a
H’mfe?réd selobmt&wm rmsei:eléﬁlaieysg,éél?ctedtfhﬁﬁ rﬁ@t%ne{li@ﬁt(cells 7|n particular
ref er no an_about an_interl eukin
’B?'bﬁ%gsa% ‘Q'egl dl\;é"’%tﬁ’zﬁsdﬁ Mgl Sﬁberﬁ% |L-7 primary
am no acid sequence nodified to introduce four
addi tional sites ofglycosylation, glycosylated on 7
N-I1i nked carbohydrate sites and further glycosyl ated
or not on 1 Olinked carbohydrate site (Thr 110)
preferably the conmposition contains a mnority of the
same anal og (< 20% preferably
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| ess than about 10% glycosylated on 6, 5, 4, 3 or 2
N-1i nked carbohydrate sites only associated or not to

wa2@7bimked car bohydrate site and/or is essentP@Ei/iB2006/002663

devoi d of nono- or unglycosylated protein. The
invention also relates to pharmaceutical conpositions
conprising the above conpositions as the active
substance. Nucleic acids A fu%iher object of this

i nvention resides in a nucleicC acid nol ecul e encodi ng
an I L- 7 polypeptide as di scussed above. The nucleic

[;
eséaf@élxsmgie? Dﬁ'i\)é”i?"ecu gwglgr.)%%ﬁh . (@g@fégcﬂan}ster Ovary (CHO)

Wiﬁ‘»erBabdnHBmS&rnlﬁtdneyo(Bdrﬂi)dcelbmjﬂumangEmbmoem |K<brb1ey (HEK-293)

G678, e, SobupRE lantee b dNRG nufian Sl ox epithetial cels,

PBERGSy ktc. M Buch heummblumcellsf I1-Rirsay by produgadiss dsecreted protein
nycl ei c,.acid,co |$|n ID NO 4, as well as any

o) ?‘Hlf’l"?@ S9N} peRtide %q €Syariants thereof (having

at | east 90%|dent|ty wth SEQ ID NO 4), and the

conpl ementary strand thereof. A further object of this
Arspesific ohject ofthisirveniiomisi aledkanpetiches) celfQonprisng @ nucleic acid

f h f
PRl o SR 1RO 4 Bant 1y wi th 5201 D Mo

6) and the conplenmentary strand thereof. A specific

B Huftids, iecrtr3ng EESERs Wioriinf rihlastte riibiogieSgiriaridbtive with
a% wactﬂgc%lttd?ﬁble?f)lybéﬁméqﬁs Hestitnsd aBOVE. SieoH ehtrbdﬁléhQW may be

conpl ementary strand thereof. T
pr EeRd aﬁcemme neemyandioral mefindzpdinludiag dmeyinization of animals

SHE RoREIHE ThE Sselr mgg)o \)Eﬁlga'l)Doﬂ\@'epQrm THribs from spleen cells

vari ant as use tiron O a nucleic
(monocignab)i Fragménts desi..ofraly’ per angineda@dtdetn‘erahmehambodles (e.g.,

PR U ARbeRET BiNHRRS) ThRL 56, BRHERA R KBl biological and
mmngldmk;wmre?mmmfanamdiu& tareaépﬁgtfi%ambh?mmdg@&tive with a
encode er ence. sequence. referre
ATGIROSA9 blLe” aPOWRSIIdeD Ao Rogboth@b@sy, (€. goan bind  the
%&gl?&@yla‘?é(%m%%olﬁﬁﬂldg7v/ﬂho‘iﬁ(yét%st§rﬁ|él y! BifAingt Mn- or mono-

he'reference sequence. A further specific object
g@iycasylated pobypeplides. ﬁlﬂnongblrmncsm@if@ eolegs iedfestjve hinding to such

R ARG g PPVl ERAAARTERIN i, Anguished

m <$pECifiediindieg tBHQe! parbiCulad hyperglysd€y1dte€6 IMACPOIYeeides of this
I#O 12, or a conbination thereof. Specific exanples

'Hf’e &% eic acids of this invention conprise the

nucl eot| de sequence as set forth in any one of SEQID

to 12. A further aobject of this invention

T@%.%‘é@oﬂh g predenaRly ShdsiBlarxpIuEsi eh useamrorigin or has been
hizedNg a nucleic acid nolecul e as defined above.

The vector may be any prokaryotic or eukaryotic

Vhe tinventioy @lemIrélptesntoe akbybyidoma gelt tioe, thah gradugedbea monoclonal

[.QF md, cosmd, viral vector,
%@lbﬁﬁﬁggé{esg@e% etc. The vector may conprise
any regul atory sequence al | owi ng proper expressi on of

[ Qld in a sel ected host

éﬂg} %O llg esn t%gqlz ﬁ.‘s‘é dp detesting hyperglycosylated%L-? polypgptlde or in

neutralizing IL—7 biological activity in assays or experiments involving multiple




10

15

20

25

30

origin of replication, integration region (e.g.,
honol ogous regi on), intron, UIR sequences, marker

w@ena/o1|dr. A particul ar object of this inventiPCI/IBR0&MN02663

expression vector conprising a nucleic acid nolecule
as defined above, including a signal peptide, operably
l'inked to regulatory el enments allow ng expression of
said nucleic acid in a nannahhgn host or host cel
Preferred regul atory el enents’ 1 nclude a pronoter,

whi ch may be selected, without limtation, fromviral,
1G@bhekiRés. AR AP S §unlt3$5¥éf%|96$a nb§i’é| lé@éébg or therapy comprising
constitutive, tissuespecific or re ul at ed pronoters,
sushpaenedienalentibesies iscalsp anpbicsh of 81& prgsest lm\mt@w
pronoter, E 1Fa pronoter and netall othi onein pronoter.
Further regul atory el enents that nay be contai ned
within the vectors of this invention include, wthout

i tati,on, Bcl -2 gene, .UTR sequences an
éréc'e}h%rne@gct qfdng pberS@nEW@Bt'%aﬁegiﬂpmq%éesvwﬂ%}carsb%Hsed on
aﬁplnﬁiggiri%l §&d)é Sop l@pl‘é@ﬁéﬁﬁn OfTQ @)haﬁﬁé(&adﬁb'ﬁll gﬁb@e a§db§$ant|ally pure
vectors rmy e Use Or | nstance to pro uce

m@@c@’rmqwmedrﬁnﬁwply@ﬁpme 7s sigisorleas peve. iThevRreresssleads to high

ﬁﬂﬂ?%%&omﬁﬁ{anf’ﬂ Zn &r‘?\l\érs‘ssun%t%léf"?érJ W@F‘aﬂeﬁ'ﬁc Qfs'ée The invention
er apy pur poses her'ab I's’inventl

alssi presides aovelc mﬂ:lhmwm m:smtrolhhg H.e?montalmgg acomposntlons to

cleic acid or a vector a C
Jediniing B Pedartregt ot JEPRRT ORI, 127 bofpeptide as
dusefie@bbyve.eukaryoti c, such as a yeast, insect, plant
or manmalian cell, for instance. In a preferred
enbodinent the host cell is a nammalian cel

K .

ﬁe{)ﬂleg%g é‘?éa(%qbs%nﬂ%hgg}org g SL?é ?%lycel W?clﬁw_g p%h/g optides

wmmms;tlomm@tdaﬁl@ed abode cewnbeﬁant cells will be

is ' [ it ed , in a
%u b?@@@@’ﬂ‘% a E%ég’t?‘iﬁbgﬂg@fh% Lé%" §%§F$&£ _oB?,u%rlicgu bst ance
Bnd cBieatimgcaiL-C polypeptidesprodastsi mtdm&]‘ cellkl ect of this
invention resides in a drug substance conprising as
the desired product, an IL-7 polypeptide as descri bed
AROSamplY kh |Hey Sl%JBMBGr@)' VaiRsd aefindits 7orp€6rYd1ﬁ’<M§ ‘PHE order to
More preferably, drug substance contains | ess
ingrease 10ty f ofum- -To rto nEsmeovs eellsgebkrise®r| virgt p@ntly\@é;ptetae Typical
%%J%? loF sﬁéﬁ_?ﬂ&\hﬁéﬁt}é iHaYaL Eepi rlf [é)ll‘lCtC e{rfﬁ cﬁ{jand/ or dia- ultra-
rmpurrties. The 1 nvention also use o
rehmnoefilgratien. dihessaasple emyrmbedbeaimmbed fortlhé’ puiyma‘;ﬁndteur e
of a nedi canment ("drug product”) or pharnaceutica
conmposition. A preferred drug substance is further

TFollreredtd ikl Yells of efficigNoyaf Ihe heethd& dt Imghllytde%&able to produce
VVthln the context of the present appllcatlon

3 eF3MPIgr GNtAIMNRY Rl eeﬂr'lCEF@r i (Gorechly oteldad @and a%Y(‘é’Sf"@Fed IL-7
igg§€ active principle of a medicament. The "drug

substance" according to this invention is, by nature,

a conplex product, i.e., as aresult of its production

1 e SR GRS 85 B o GRE Wericues

lefdwrc pense, tihe vepetuhave aotibeeart tsee serfaninc thieepresetf ernisination to
an IL-7 d subst r_phaymaceutical co sjtion
RO BoRYErEYCaYTIRE a7 oPONBREILR. ar Nepeolctniayes are more
PrEReEEly Ysdsotb tiRfn |Hyd7oﬂ?ﬂbk9ﬁﬂé#a@ﬁoﬁ%ﬁ&ﬁé hyTién exchange
term"substantially free", as used herein, indicates

that the drug substance contalns no S|gn|f|cant or
adverse anmpunt of product-related inmpurities and
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process-related inpurities. Mre specifically, the
drug substance should contain |l ess than 5% nore

w@e@erabl y | ess than 3% even nore preferabl yPCEER006/002663

than 2% of product-related inmpurities and
process-related inpurities. Mst preferred
drugsubstances contain | ess than about 1% of
product-related inmpurities ang. only trace anmount of
process-related inmpurities. |1L-7 product-rel ated
substances designate IL-7 nol ecul ar variants, which

cHremaeyrapley, ﬂm@bmonmfdg{ms@pénd rg;ssrtfiltvauoheatrbﬁm@td@{raphy, either

pol ypepti de fragnents. of related i i es

alape @idn wpugmnwlréathﬁranﬁncm Imethpds aleyt resrayal of host cell DNA

%Ei'gfh'e? 'lrﬂ fchtW n@& W/l/%rj r%%ogér&dﬂ?é rprét{eHJeﬁae?rﬁ’ﬁjodlment, step
- reconblr nant |IL I C or

ifyul CDmprlses pr&nt ehydroptmhm: siintpradtion, @kramatedraphy step. Such

qﬁ n|n ornto $ in ation.thereof V%agﬁyer

t 8”‘? ‘iﬂr%'P iy be %%rr igeT oyt “t'ﬂ%é’é”?'ﬂs sURRArtscaficyjormats, preferably

Ysiid BINC DI dStdp ify- ey dea@ridmoit i aRy %hgwr@l ;ﬂsferably on batch or

strictly mnimzed or discarded frontthe

ig geltram BingEnyaYsaPiaie 8ekd i npurities |nclude DNA,

endot oxi ns, cell debris, viruses, etc. A preferred

drug substance is thus a drug substance wherein the

Inoa giretemedn enmbpdineenih the putifitatioar glepcosmprsesd idading. the sample

RABE ) hoy Re bt bnss Ticoq Kb TP Bhamaedy

| east 99.5% by wei ght of a hyperglycosylated IL-7
accor vention. The inventi

SI tio he i

'QI%’ng’ he| Rfe r%e@%eﬂﬂw é:‘& RY! 'IcaE%ﬁE?Q €qrpprises a PO“Shmg step
lﬁﬂﬂﬂh 9

PRGRASNGI SHAPIS Mo H2bl5in Bk R AR G (Source
‘dﬁ toneongen teerqq@aetedcer@temaxfllyteceﬁt@tdu gliraingte poss:ble residual
&8&%@8&5&.&&&&' ers, excipients or diluents. The
I'nvention shows that phar maceuti cal conpositions
conprising a hyperglycosylated | L-7 conposition as

Bratie tgiar epodent BS pORREG 3iop stiihags deading the sample
tArdughes mﬁhfp&kemﬂﬁ al §GRRARS 6l dSApRLIAg @wtdcmbi ¥nti IL-7
conpati bl e or physiol ogically ace dil uent may

ayiipady EaMopiized o0ta rEsin @eétra@ pulfate g ihgparin fogmmpte)

buffered saline, solutions or suspensions and nore
preferably from sucrose, trehal ose, and am no acid.
Tiresepimethesisecaltave #hd yeprodyciblebdre efficient rprodugiioaf efr alsupstantially

AR RRTh B B PR i B R, 3, Bocs ar

pemh@ﬂampamarﬁa@bdnstmthé r@cbmbihaﬁt ILPY @fanrbbiytamed with a purity

rabI ut 5. nd is
‘Hr %tf Bﬁaég%%)\rpyo okt Pg%éregg/e ér_%/e ya"‘éeéﬂﬂttﬁﬁd even more
;ﬁeferre%l? ab lHdse gg%r R ke AN \ﬁ&i@hﬁmh *Pégﬁe%f to tﬁéetotal amount of
E armaceutical conposition nay bé in the form of
lst/spensi on, solution, gel, powder, solid, etc. The
conmposition is preferably aliquid form The
conposition may conprise stabilizing agents, such as
&m@astemmfnmaGMSe mmlbedsmo&cassﬁ anbpnbe , catiolled hisy analytical

g: lhéﬁaﬁﬁsp%ﬂgoﬁék lelet?rgngrg(l gxk:fqr}é f the optimized IL-
P haayrwe: ediittalRd m@e&ﬂaﬁﬁecﬂby Q!Eetbrﬁﬁhlhg thé §ehd RBIOr @Mino acid
conprises, in addition to the active drug substance, a
protein and/or a surfactant. This presence of a
protein, or any other high nolecul ar wei ght nol ecul e
of natural origin, reduces exposition of IL-7 to the
host i mune system and therefore avoi ds secondary
effects. More preferably, the protein is non
i mmunogeni ¢ in the subject, such as
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any protein of human origin. A nost preferred exanple
of protein is human serum al bum n. The surfactant may

wheooselmet ed from known surfactants such as PoPyEmBL6H®2663

products, preferably Tween20(tm or TweendQ(tm. A
speci fic conposition of this invention conprises human
serum al bumn (preferably 2 to 5 ng/m) or polysorbate
(Tween 20 or 80 (typically O.QPSWQ) or any ot her

subst ance such as a tensioactive substance or am no
acid (e.g., arginine,, glutamate, or a mxture of

@é@eﬂb@eb?%;ﬁbétfﬁ bi‘hb Qﬁal?éléé,aéftéretrgpwcsﬂﬁéé}&ﬁr by determining
trehal ose, sorbitol), reventi n& 7

metecHlss evaight;withy $6 BA& ts;zemeé@w@géiﬁ’l& Ag% epectoymetry such
Q§{|\§¢E§I§ﬁ g} él?&r&;’p&‘% %;qﬂeq kel'hy) B éfé?r}q rt‘fg]ﬂé/ﬁ?ophoblmty with
me;secphaqealﬁPLCdoarexamp&@twdﬁcﬁr lb)h determwmng itloan efezxticleharge with

har maceut i onposi ti cont ai ni a .. .
w? B SR SemEROEY R, Dol ditbpaliation analysis. for
gtratlon of about 1 ng/m to 50 ng/m, preferably

of about 3 nmg/m to 20 ng/mM . Preferably, the
ef fective amount of glycosylated interleukin-7 to be
' LS b
A B stiEpE DAL e ERHeR & 7o @it methods as
mﬁokigédveab@vee wherfein I+ axpesssiar h@'remeenebombafant host cells is

iplsEle; Pedialed BRESRsielh sbitfluBe ghll SelFRI AN o7, expypssion phases
dsatn Be IdiBS@UIatém Mtbﬂéepm’ﬂaulﬁﬁ}l drtd patticalaeasiddimat, ml_eeobxpressuon
e adm ni stered, | e%égurequentllgmt han Frl or_ar

%ge@reg 8Ff "ﬂiF"é‘&!é [TA9 4BCAUY aal esl g%bngxq%lsmn and/or
spec QI Q@@H@W*&H@ F;T&%Cﬁﬁﬁuéf %r@éf%bﬁnts'v@f ®ecombinant host cells

cally, in a typical enmpodi ment

w@nmﬁsany der rae@amirmﬂt%melr mlca eﬁeﬁhsﬂm kheél@xpgessnon can be
n n e e

R A B el e 1BE 3 oS CIer Ay BISHERE the efficient
dattoasis amtireddd sz ofwracombiianbii-7.A preferred dosi ng
regi men consists in admnistering the pharnaceuti cal
conposition once every 7, 10 or 14 days. Preferred
ARANbEjest oRt thy inHEBR &R RMERESHaS oWl dgethdd €of producmg a
parenteral route is preferably an intra-tunoral, nore
recembingdt ylLh PolPRRtide neRIsPEFiING. @libringtaesembinant host cell as
GLObLLPLEG &ﬂnPﬁgmé Ecr{défg?é aGH%ﬁole&lE%rﬁBHﬁlg saélcf |L-7 polypeptide
i ntra-peritonea I'ntra-nuscul ar 1nject
aritb ndadvbenga ke recabinahb ke grolypeptide amgduddde wheueinaddie nucleic

tration. oute Ry b nte l.at. endl ng .
858 oLt bRy i I faBfiefie PERAYBE, SBARRINof said 17
paiypeptide, Iso mabaé)tprgsél@i cﬁniaidillmtpolyd@ptlde can be repressed or
adm ni st ratl on ro e | s the or aI rout e. cJggpqorrparl son

MEiBizedr WG, FRSeM owth gng) inderds dpeng jpgedystion phase.
ﬂ@é%a’r’&bea&er t;[)ﬁ(é&l?gbbﬁﬁfbﬁ%@t@@ |h80c?|b*ée°p%ﬁ8téi‘f Wihih can be
exceptional sta this proteln.
eorgssed or @etvajed im éhe presanc Ar absendecof qnsmcafmaag@ntmnéamed or

o
%%Héldﬂma {h?r %ﬁfggg g’?ﬁcﬁ,'%j@ebh%&% g,zbégﬂwgrr%g[utéadaﬁc?f;ﬁ)lﬂh‘ée an IL-7
leyperglycosylabed panfermemasadiselpped pbowd.e phar maceutical |y
acceptable carrier. Preferably thecarrier itself is
stable in the gastro-intestinal tract and in the
circulatory system and exhi bits an acceptabl e pl asm
half-l1ife. Gastric acid-resistant capsul es, such as
gastric acid-resistant capsul es containing a

m cro-enul sion or |iposone formulation of
hyper gl ycosyl ated | L-7 pol ypepti de, are advant ageous.

The pharmaceutical conposition may conprise additional
active ingredients, such as immuno-stinulating agents,
preferably selected froma hematopoietic cell growth
factor, a cytokine, an antigenic nolecule (or antigen)
and an adjuvant, for



conmbi ned, separate or sequential use. Such additional

active ingredients may be fornulated in conbination
wowah/otdel | L- 7, or, separately, for conbined, BEpPEB280&002663

or sequential use. In a first variant, the active

ingredients are fornmul ated together, in the sane

reci pient or vessel. In another, preferred vari ant,

they are conditioned separat eluz in distinct

vessel s or recipients. Accordinhg to this embodi ment ,

the ingredients may be adm ni stered separately, e.g.,

Varald riyaried Yr ﬁfdu%ﬁﬂ’é'@%r‘e%k*o)ﬁ dyBtefins hale Bbéh @lis%msed in the art,

|nject|on sites or at different "tine p0|nts)
whishuare funstiamaltinemammalian bpell egjlscand efancbe . usadsm thes present

FREME heRB OB ABE H I Bl ADM R, R¥fegitoh system
(ievipegdn) With iMifepristore rashahdscrfrle agprrarargtledﬁmféémb promoter,

onposi tion comprisin ergl ycosyl at e
Ees08e SVt slinsuiclion Buth AIERstRe 4 oTHgISrone A, analogs of
in88Gte icPad ﬁ&h%b@)j (fnR/RfBg%n%' m&HHPlbﬁ{lcbr{BirH@rHro%%rannducrble by
antigenic nol ecul e, for conbined, separate or

ae%eﬂesﬁadlgbesyst&muM% am@tqmeffee@lﬁeg flirasorad egystem, AIR

@ era dé E‘QFP@Q'{‘I’EE%‘?M“ i %I g@%?%cry%w’s@ﬁate system

(Cxmate 1 IQhidgen) hBreslodyu by steo rem d’fhesh eeg}ﬂﬁtedcerctﬁ&ucible expression

| L-15,and Typi, cal e
SRS anf, b wre i Yoy S, Susth 28 o HRindite, IERDYS Hewzos
EBNlAu GEK:yrﬂexT ¥paah atRExHﬂLeeLaonF@Ex@’r-cmm 8t F-REX™-Jurkat cell

pe | muner esponse. The c¢ t ok i he |s preferably

'sr@SeHPE%form%%“&th& regomlwr@rﬁé/ﬁe% degigped iqemresmm@omant IL-7
aHerdnduddbR-2 and MP-1 a. It should be understood that
other factors such as NK cell activators and/ or NKT
cell activators, FGF7 or FGF10, |nterleuk|ns and/ or

RSB TS e 230 PG b b pypanin o

ltompmdubtrm Ilnfthrs fge?aLMUéﬁntem gene mprvewgeators aredusebd to introduce
ergl ycosyl at e osition as descr a

St Eediettednio Gala oo sxpanaiom tagpab Mdoreaprpforably, the

\Fé&dreﬂfstem%ﬂ%aﬂgi%hpﬁraﬁ%fetﬁoﬁ '|Q%n9||réir\FHc§Hr 5#E#AGs a recombinant

Anot her specific conposition of this invention

adanevirde or anrspisangaly\wasisn [gtedPCEPH dayitseaend)oRTAIRB: Durocher

gt O RBYE A, J00 TG SUREE AR, Apgrovnos

(epdaithércviab npatsist sumh ad ABMss farrinstance)ncaro bp prodiced accordrng to

hyperal ycosyl ated | L-Z conposi,tiqn .as descri bed abo
GERBBe LR BL s o B B e SReVERs BgouBauced in
4 B -gomapleneating ¢all Irﬂ@nﬁ@cﬂ"i b HEKZOB, REROE lcel 9, dIE] S@ch transient
one _or,  several antigens (or antigenic nDIecuIes

Fibection, Prospes saR RSy inRlglenteda|n M@réousm@naﬁer@bﬁe%w culture,
QRheaY ABUOL, h-q»’éLél QERTRL WiHi- &eéHdietrar%fdrﬁ%&”Pélréaﬁr example (as
protein, a ['ed, 1nactivated or attenuated

@isdased in axamnhewi)gé’m gligrnatiyeatrassient expresgionl) m@hod sur.table for

C eof Th e
B 8 ArBEe b AP AT AT R et A8 Burocher
‘f’ retgatdﬂmcl oAcigs rRest(DO‘B? 130 ),in HEK2IEBNAYOriBK2 0 sells.
that are presented to the i mune system through VHC
class | or MHC class Il nolecules. The antigen can be
any viral antigen, bacterial antigen, parasite
antigen, tunor antigen, etc. Specific exanples of
antigens include antigens derived fromH'V, Varicella
Zoster virus, Influenza virus, Epstein Barr virus,
type | or Il Herpes Sinplex virus, hunman
cyt omegal ovi rus, Dengue virus, Hepatitis A, B, C, D or
E virus, Syncytiumrespiratory virus, human papillona
Vi rus, mycobacterium
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tubercul osi s, Toxopl asma and Chl anydi a. A particul ar
object of this invention relates to a conposition

weowpioiEdng a hypergl ycosyl ated | L-7 conpositiPCI/ER006/002663

descri bed above and an antigenic nol ecule, for

conmbi ned, separate or sequential use. The conposition
may further conprise one or several immuno-stinulating
agents as discl osed above, fo9 conbi ned, separate or
sequential use. A further particular obJect of the
present invention concerns a pharnmaceutica

IRCATBRSTEEES BB ERMERL, e 'ibY&ﬁIc%H “rﬁﬁebéé of this ﬂventlon comprise an

conposi tron as descri bed above, rein sal
aeiditionat sbep ol ofcoingrastietiziog arzd AeASWring eoreduantifying the particular

BRI o7 e AR BlskloBeS R R gt 1 Pesuiting

prodictr glthenulpayﬁ?an ﬁmll gﬂasiogicallcl fcha%adﬁﬂmﬂoﬁ esgfonthe  desired
a Su urthner articular o JeCt e

PO etk (o BONRRAES b tiocoipingd By nfiGs sectrometry

®IaEncTop &%I@&Fds&%&f) SipftaLrbH GpebiidEt®p 8a°1€m'aBné‘tlc resonance

e

subj ect, conprising admnistering to g éaﬁject sai d

AMRYdy deterniningptirasias-diemoEami byyassesgmeant of ithe bislggical activity
h I I L

@”B@&Z!L-%ﬂgr%osﬁ%g@xt ﬁBQ&n&y b& ﬁggp g;{trgep gﬁ‘ﬁmt‘}et%ﬁfa'r&’se % specific

rmonodidaal eantidody mideslvagainst baﬂohpperglysesylmem &+7 ypolypeptide, or

W th d. nor ref er ahl efo aid an en i p order

19paBy ARG AATS Onoaf PR Sheesih pfsgid Sonformer

r’ﬁﬁ Fl%’]%rfoﬂnéd SHPIERISA, |b’|'ba%§ hﬁfﬂnﬂffeéfeééladhypergle/cosylated IL-7
odi ment, the conposition of the Invention

R%Yﬁﬁﬁt@@é‘%H- EGF‘ERRS% andrﬁey athedef Praiginpguandfieatiandgif applied to
I.l 158U OHRHRpCe, m xture, solute or conposition

ac Ftating or increasing the i mmunogenicity of an

antigen and able to induce a Thl- type i mrune response

AR Bl e EVapon, e SREBPERRRE s ethallad identry andror

rasadure iﬂﬁ@' tliantay sofe diyperglycosyiated eﬁ.pD”ﬁ@IP/pQﬁldeStand/or related
antlﬁens in manmal i an su&&ects articularly in

RAYHHSS ithed a2AMRIENt PATECYAK dha )P'“@éfﬁép?lﬂttﬁ%dpr&ﬁarat'on Such
HAFAAbHERioRd nRERA 2 68h Ybd rudBdt R initially %Hé‘r‘a@téi‘iz@gand qualify the
conposition and/or at a distinct site i njection,
peteirfaitiliog @ tharapesticiese, rled]uahfmqgvetrplsqf nh&ﬁmgse@m batches. The
, i o [
|h9é(rﬁ'?1‘h S&Bg@é& (?l?tglgﬂrgtétmgeﬂg%ﬁ'[e'mfoew ﬁ‘f&%ct%ﬂg%séntd c%'ﬁtrollmg IL-
hszmtaghr)g: @sgﬂ)atatarms Lte7deiemmoe|theopreaem dnd@rtrelaihhe quantity of

i nveﬁgtl on, 3 0y a]gr ~ ypqp f‘ etﬁ{useﬁ'g‘f%”ﬁam r#@?‘%"éﬁd] Spethgds use

BiciheRBminRaAtiNB AT prbfé?rﬁ’ mébéﬁt SDSPAGREE iRt th | bIot size-exclusion
stinmulation of B or | ynphocyt e devel opment

PLE retenss BhaseHALG: iofgrahngs HRLE: hytropRpbiadhteraction HPLC,
ARRCRSE - As-ggg S 21 0 of!&thﬁ'@é If%%ﬂ&‘i’gEi:? RS s@f U\h’é’?sor?tlon and/or

invention in onge esis Sti
aBWassa;amwesmmelhodamw beecsqma@ est aIAng loa imearausi coatbinations.
conmposition according to the invention may al so be

used in a human patient for prophylactic or

Thee iraepitivh calss iprovidés ennwfthddl of prodiycimdery1le7 drug substance or

evel o and proliferation, for enhangenent of
&%mpgavﬁfﬁ gomgsstion; Salch RN COMOrENGe DoRultgings @ recombinant

1541 3BI @ABHING anN LTS pebtide Ofii) Pﬂlétﬁbasrald FB8éithinant polypeptide to

responses. A partlcular pharnaceutlca conposition
according to the invention is for use to prevent or
reduce opportunistic infections in immunodeficient
patients. Another particul ar pharnaceutica

conmposition according to the invention is for use to
prolong |ynphopoi esis stinulation and/or to produce
speci fic inmune response not only agai nst dom nant

epi topes but al so agai nst sub-dom nant or |ess
|nnunogen|c epltopes epitopes having a |ower affinity

e
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which will allow to broaden the repertoire of a
specific imune response in human patients. The

WO pwetd4on i s particularly suited to produce aPCT/IB2006/002663

preventive or curative inmmune response in subjects,

such as i munodefici ent patients, cancer patients,

patients undergoing grafts, patients infected with a

virus or a parasite, elderly tients or any patients

having | ow CD4 count etc. SpeCific and preferred uses

of the I'L-7 polypeptides and conpositions of this

pr@u@eé RANLLA Gmgd§ul§é1§née°-' &hd (P c@ndﬁ@rﬁhg aftfl rLaﬁ “q% substance to
(adm ni stration of said conposition before, ur|n

@r@sg@eﬁtnharmcwtml c@meosmw switabie fortthgeapeutic or vaccme use, said

é’ﬁgé’t’n@% c%ﬂ]prlsfhcqa% gt'gﬁ ngmqugm;fgﬁ‘lg ?\akgcé%ﬁiqc Br measuring, in

mdj ldytugisubsi'ahd:@ 00 rphanﬁa@éutmalsccagpomaon the(huaﬁtlty amioic guality of
ere utlon at | ent s atever the ori
VRN odsIEREE Yoy al et i Asihan, v &1, shATe melgay. a step
&T $8cting Tihe diﬂug@tﬂié'té/r%p&‘ Sl%nﬁ&@uﬁ%%?hﬁdsﬂ \%[chhéo?nprlses

i nventi on ma e used either alone or in conbinatio

3% the aetiver m&dle@t inneiecihiaa rabout 90%n prefarghiy HH3%i more: preferably

‘ %‘%tﬁﬁﬁﬁ'd’ ﬁ]@h@%ﬁya‘f\%{%%p@bﬁbﬁﬁ' 12 ?(L:-Fls,FK?Ll-_ 18

and/ or IL 21. \Where conbi ned therapy is used, the

ar| us i.n red| nts be adni nistered . .
T el ing, ST Tafiihe SaBEdsBul bt 7 svaripty gh deqgaugs. more
mﬂﬁably@yeﬂwdsﬁ n@tryst@mécﬁhﬁﬁtﬁodsThﬁltH lor XNIthOUt trypsic digest,
pol ypeptides and conpositiaons of this inventio

be
st Aoy Chiamalogieehy Amuuda\qa@ At3§a)é (AAAYEndo- and Exo- N- and
Gafydanaté Ondig%sﬁ (?l\ﬂ?ége ‘E@g&ﬁ i, { Oneuraminidase),

mn mze the nu actlve substa
Hdﬂﬁcmhgter Assistes] Cﬁl‘hphydrﬂﬁtﬁlmtrdphlorem MN}DI d&3F ar Electrospray

(B4 ek oo ABg b abold L SReRY s Hc Hnce bricges
aﬂd/@hcmbm@hmomraeteﬂzamn Mt igehtificdtionast mbfeealae dariants and
&g%%g%ﬁ %W’Xﬁ) It lsﬁ%?n? flg%%ggp%%ﬂi o meﬁtg Iﬁ)g\% or several methods

soIeRed@! Hersybiadididnbional PALARHMoEs,| SsdleBBc focusing and ion-
adm nistered in association with an interferon

. exshange ehromatopranyi fer sleamidaied Ifernaairsize exolusionsehiamatography

At 1 END. [ I E :
PSS EACH SHiRE By ke G ] e gtnd Elee win o
Witha eokyrastic predigestion fariteunicateeiforras. f urt her provi des
a method for inproving a thynmopoietic recovery in
i mmuno- conproni sed subj ect, which nmethod conprises

Hﬁbns[epﬂw rgaifgeul Jﬁ%ultédiﬂfﬁﬂ (R edmtest dofs @h’dn@@lt or ®harmaceutical
7 pol ypeptide conpositio

|
B Grasttihey WHREStR QY SOUIRGSTPRS SMPrISMIpBRGR LN oLt §5% o the
A58 Hyd @&@gia@cﬁﬁeggg Vngﬁd‘@Ql‘e %ttéuﬁ?? "fgr‘eﬁer@bly more than about

keratino rowt a stem ce
Y5 88% iom A9, ﬁ%an%lhgmﬁeshymrgbjcgwlmki hot nmiyspepfde showing an

X %deg%g%%'%g%{@ﬁtﬁ%d %Epol ypepti de can al so be used

provi diig a therapeutic immunization
agai nst malignant cells, virus or bacteria, wherein

he, hypergl yco IatedIL7 oly tide is to be .
Aniiner! BBlert 57 e Beciant ingerie! FelBiesain (G kg o a recombinant
tjpetdydsPlatatntiLge 'b‘é)lyp%pgde télﬁélﬁeé ewfhi frd ;;ﬁ%é‘é%s |48 described
this situation, the hyperglycosylated I'L-7 polypeptide
may be further adm ni stered in association with

GW CSF. A further object of this invention is a method
for ex-vivo enhancing expansion of T
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cells, which nmethod conprises contacting T cells with
a hyperglycosylated |L-7 pol ypeptide or conposition,

wherlby4enhanci ng expansi on of the T cells. ThPGT/m2Dé®2663

is particularly useful to prepare T cells suitable for
treating patients with cancer or viral infection by
adopti ve i nmunot herapy. Adoptive i nmunotherapy is an
ex vivo nethodol ogy for sel ective expansi on of
specific T cells targeting sﬁ%oific anti gens
(malignant or viral). This immunotherapeutic technique

efl)?ﬁ@r %r'tMe'ﬁ%M&&ﬁ d ?Pb%fHa?ﬂa@éut&i é@ﬁ?bél'ﬂ@ﬂ 1o prevent or treat a

mphocyt es 1 om wh ient, ex vivo

cbsqaaesasmcmted withean Tmowinodeficiengy, |pLartchbaflyy§5aemdu§@§ prolonged

GPbhABaGe Sttty S BeT aftisk BRI, 45, Iimfife response

garticulartyeam ahtipersspicificingaime eespbhsé. pol ypepti des
i mprove survival of these T cell popul ati ons which

further show an enhanced cytotoxic activity. Production

ATRLARSIS ojBEt bP S iIfAPiBR reRIEEES tRE ds@eopéeﬁﬂj@rglycosylated IL-7

invention is to provide appropriate constructs and

nedtneptide pera oobiniexpgrimestad isnd eheonpedlpgicalnigse in mammalians for
above hypergl ycosylated IL-7

%ﬁ#@%ﬁg%?@k%U6@%np05|tlons and drug substances, in

sufficient quantities and quality for pharnaceutica

e ther of parti cul di scuss a
Oy apesiavand APioss ob e, Do HEHiEn W e desiibed in the
ORGP léiémmé@&ﬁhl@l@'slh%uldmé régardeg assmdstrativier a8dieet limiting the
recombi nant human | L-7 pol ypeptides of this invention

ScRPe & thaurresomAPPbRatitbst cells, as well as for gene

t herapy purposes. The vector may be a plasm d, virus,

phage, cosm d, episone, etc. Preferred vectors are

viral vectors (e.g., reconbi nant adenoviruses) and

pl asm ds, which can be prBdddil BRsed on comercially
avai | abl e backbones, such as pBR pcDNA pUC, pET

VI TRO, c. . The vectar typjcall orlses r t.or.
Exepalaa, Sohitrudlent S5 BlrabBiofibs obyizR dRan (RS SR (5) 1L-
REodiAg hbicléofidd YERRINCES in A2énmataH @éu@r y sequences nay

e chosen from pronoters, enhancers, silencers,

ti ssue-specific signals, peptide signals, introns,

ART MAEHH StiorP&F %aﬁﬁ&sg %%%aq%—f-@&iliﬁ@ﬁucl%ﬁde sQfuehce:
compr nNatT onm tner eortr gu y S

sequences may be derived from manmal i an, fungal,

pl ant,, cterial .pact eri ophage or viral genes,
or fro}hqﬁ-a“?-g—n—%—éq[@l—gwt% 1 @ggﬁ Useful pronoters for
A thaaeypressien pf dsJi éDNASftB:gm@ﬁs finkedlat theé 6cendi¢o The Rbtfral IL-7

ol ynera ronot er T7 TAC onot TAC) , T
i eiahal vas YBRom bR ohted Sevei SBRal pRrRe
iy n@%ami}h§n ILS-"II éﬁ’&i 0%"091@( §é§uérﬂfes%é’r‘ée§ﬁérﬁiﬁai obtained from

manmmal i an cells inclu viral pronoters (e.qg., :
a_SBRmMﬁYWGPOHQKnU@@MQGSetC , donestic gene

¢ in b aLii i _

& Sopel ;ﬁegkﬁ%ﬁéﬁspé%o%% RET:"Gignat pEPAS TSR of hianly

ssiocetpd mbtelnsA(Baxasbremy 2061y Biechenieal t swach Rioghysical Research
onot er s may be induci bl e or regul ated.

@gmnpﬁgﬁgﬁe§59?ﬁ3g3g§ i nduci bl e or regul at ed

pronoters allows a better control of production by

d|SSOC|at|ng the culture from production phases.

ILndgBi bl eor regul ated pronoters may be found in the

literature, such as the Tetracycline system the

Geneswitch system the Ecdysone system the Qestradio

system the RU486 system the Cunate system the

met hal | ot hi onei ne pronoter etc. Qther systens are

based on electric currents or m crowaves, such as

focalized ultrasound system AIR induced expression

system and the |ike. These systens can be used to

control expression of an IL-7 pol ypeptide according to
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The IL-7 may be co-expressed with an anti-apoptotic
factor (e.g., iex, Bcl2, BclXL, etc.) or cycline (e.i.

wW@2m7/0pRT, etc.). The cDNAs coding for said | LPGT/EB206/002663

for said anti-apoptotic factor may be both pl aced
downstream of the sanme pronoter, but separated by an

| RES sequence, or each of them downstreamof its own
pronoter. The vector may further conprise an origin of
replication and/or a marker géne, which may be

sel ected from conventional sequences. An anplification
MEHEEFERNETENILGUE PSS eERrfTngene) can be inser t ed
i n the backbone of the vector. The vector nay further
Eﬁﬁhﬁ?se vari ous conbinations of these different

R P LU L SR TRV IS ER LRI 102y "zl 1€

SEAPISEIing a nucleic acid or a vector as descri bed

b I l ected f
ALk EeRLAESLETSE T NS B S Fypi cal 1y From a

|§@ a8p cell (in particular a hurmn rodent, canine

a bacterial cell é artlcular . coli,
I‘EEE LLEVBY bl WVRSSTEI(S QSUigNiQ 1), a yeast cell, a

18 %}{ n&ﬁ%rln/\ﬂ{?gn&ﬁ |§,§ect cell. These host cells may be
& e 0V Serun i rée media. Production may al so be
MKbVﬁ‘pVLIsH%.(BAUG\AAM &EQdbiNOan7)ral or pl ant.
ﬁr ﬁfleré.e% econbi nant host cells are selected from
cells, in particular human cells as well as

MARIPV_QIITL‘LESLMATILWVADA%SEQS!DSNO $Bgci fic exanpl es of
sui table host cells include Chinese Hanster Ovary

EeR)- 7C%PP‘Q’ hydgdwHanst er Ki dney (BHK) cells, Human

IEGW ?_E‘ EV%?@VA@ éé@ IBUIB 1 &P der
erat| nocyt es uman st orml or epithelial

cells, PERC6, etc. In such manmal i an cells, 1L-7 nmay

'l?r,eegﬁéﬁ?aﬂb%gi;??@isas gﬁléhgése\g/e 'é @Egttgquﬁi %&empg{tﬁ} gDurocher et

alneeorj Nocl. S\oaR&lka@)/dicbn wamseiit @@irdesskmmf mahirgali@an cells such as
I%gl%%% f ng_lcgo cule conprising SEQID NGO 2, 4 or 6.

Relfs Ce'Bf the present invention relates to
ﬁf‘bh@&@f&&hé'ﬁ'&éﬂ%l@é\?éd&@f et figRél pdptideC HEPRSickmATal ‘éfnlno acid
pol ypeptide as descri bed above Such anti bodi es may

o deierningd dor eaciyohtained preisin; bHal infegniydeas mﬁtﬂtameqhg

I I d e ;
dbbo ycl Ignail '?P?; ggeggrmbgﬂhggﬁ c?g)%énzgjr ga?netggl ééégr? Sc'gp?lspept'de
deqencésd hiadded, RiLlad epressipa.ig enhdiaded) bygat kxagt, mdfactod 10.
derivatives of antibodies (e.g., ScFv or diabodies or
m ni bodi es) may be produced by known bi ol ogi cal and

c herri1czal Hmmhh tll_d-?-coal’rﬁf Rideslidanicobedtespidhation:
specifically I mmunoreactive wth a hyger gl cosyl at ed

gintainigyihe Jei/dBllag aeine radisk §eawRice, the duc e&aﬁc'gl §Rguence was

hyPey gl ycosyl ated 1L-7 pol ypeptide without
dsd?@gt ant?al 'y binding un- or nonoglycosyl at ed

pot y wdiptinatin ofahwmen garencedanseltisirioc GoapHiest Lasloheldsagee Analyser
bi ndi g%;a? such ot her antigens may be observed, such

non- ssg’ ?c bi ndi ng can be di stingui shed from

spec lénhenblngdmRJ\lA cstalbikty play tenhaheing YGE'T gbpitens \f athedsequence,
IL-7 des of thjs inventi o The

or ef ShEBPL R the Sarith perlide SESGs kiR o 7l 1985 Gans! 199), and
been MiwmRingeficcdSsion BV TR @RuAbSRidse! at es to a

hybri doma cell Iine that produces a nonocl onal

anti body as descri bed above. Such antibodies are

useful in detecting hyperglycosylated IL-7 polypeptide
or in
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neutralizing IL-7 biological activity in assays or
experinents involving nultiplelynphokines. A

W@ oovposi4di on suitable for diagnosis, assay or PEETEN§6/002663

conpri sing such nonocl onal antibodies is also an

obj ect of the present invention. Another object of the
present invention relates to processes which can be
used, on an industrial scale, :§or the production of a
phar maceuti cal grade, substanélally pure
hyper gl ycosyl ated I L-7 pol ypepti de as descri bed above.
The process |leads to high yields of reconbinant IL-7
confornmer suitable for therapeutic use. The invention
‘Hhasseqiienee dedepioted inBHQJANW2.cont rol | i ng

| L-7-contai ning conpositions, to determ ne the
presence of anount of hyperglycosylated |L-7

AR v Gristrdetions ofles epiileédainien. |LiMcading huicleutids sequence:
aspect, the nmethod of producing hyperglycosylated IL-7
pol ypepti des or conpositions as defined above

ﬁé"’@l&écﬁﬁéd B &gl hH aéé I@?fc%eﬁﬁo'sﬁaﬁéné@sén CEH? QE—? J)é)tlmlzed

escri bed above,  ect’ing an | L-7 pol ypepti
%ﬂb@D@éwaﬁﬁWﬁﬂ§§E§dd§ Ctﬂ)Nﬁb3%anple nay be subj ected
to various treatnments or conditions in order to
increase purity of IL-7, to renove cell debris or
A3.r alCarsstructivresef carice [LFYebdinlg reschontide Seqbiesce h
treatnments include centrifugation, clarification
and/or dia- ultranano- filtration. The sanple may thus

@@nlﬁérlLC’heéDNN whab- anbﬂﬁé’dJQW PR fF@m' %Crd@%SRlth? cDNA library

i ci ency t he "'met hod,

é@‘rhagﬁf EO?I@ m*@d%fweacgcé@ﬁ C&S@ah@%aﬁpﬁg forr U’@nlﬂlﬂfﬂﬁ'”edl- 7-coding
éégu%ﬂéé e lLy7d®lof Eﬁ’/f’é‘lﬂ d V%%é?féﬁéee\ﬁﬁ %;ﬂthe?uzed (SEQIDNO: 6).

ypeptides. The hyperglycosyl at ed
may be purified by different techniques knomn per se,

. eIntEXDressmn or

EEKWGIﬂEXprBEQ@ﬁ)teChnI ques are nore preferably
sel ected from hydrophobic interaction chromatography,

i on exchangechromat ography, affinity chromatography

el 1081 efnbb&hét bBNIAC @égﬂéﬁd&r %Pé/ arﬁFﬁﬂ?:%feoalwn%o%éré‘se chain

vari ous conbi hati ons | ow renoval

eastiorc éPCRINMulliel aft alar 19%uMethIQﬂ§ whigtzymelagy; | hee335-350) to
5r8§t%vtﬁé ¥esth&hc?h Qfe%h(?\{)o?lgﬁ?/%m c?ﬁ@é] |ntﬁ?igeon%>%drbssmn g//ector
step Such chronatography may be carried out using

arlous suppor fo preferably usin

i sRoreasioh el peCEB7T 6 "bh erRPERERER L7 (Fig. 2)
wasiReRfplel ©Nekiresd a1 |17 p@teiiNpredictsd IdNRRAE ARriskitRn of the
gel. In a preferred enbodi nent, the purification step

RSk insEan Badi 9RNG BEAUSNES! §e!emtl@r19ﬂﬁ>r aefé@m&mﬁnbaew@acontammg
(SEPh r
A, 807G Bhand iesls PpBRTTin|dt (RHATPAR For 8RB 12 coll and
hygremyciniforgexpregsiom unlnammallamazﬁllagretslmiamtnia&er lgenag learried on
1@ &glﬁgﬂ packed with a specific gel (Source 15S) to
GnC&{rate recovered protein of interest and
el i m nate possible residual protein contam nants. In
anot her particul ar enbodi nent the purifying step

~conprises |oading the sanple through a col um packed

with a specific gel conprising a nonoclonal anti IL-7
anti body i mobilized on a resin (dextran sulfate or
heparin for exanple). These nethods allow the
reproduci bl e and efficient production of a
substantially pure hyperglycosylated IL-7 polypeptide
as descri bed above. The nethods are particularly
advant ageous since the reconbinant |L-7 can be
obtained with a purity
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of at |least 95% by weight, preferably at |east 98% by
wei ght and even nore preferably at | east 99% or even

w@203%ad3y1 wei ght with respect to the total anoReL/IB206/002663

I L-7. Each step of the above described process may be
controll ed by anal ytical nethods, including SDS-PAGE

anal ysis. The primary structure of the optimzed IL- 7

may be controlled and char act5e4ri zed by determ ning the

gene and/ or am no aci dsequence, by peptide mappi ng

anal ysis, after trypsic digestion, by determ ning

TS GSkédsioM vebtor ‘Ma‘shR%eD Dh3FuEs! HSCYTHERIS, beginning
Mass spectronetry such as L TOF or el ectrospray or

frare pliOREH plasthid dATCE)neprifgrtingpamplaiiin yesistance etpethee system. It

P Q. I or by determ ning the

c&“ﬁ%ﬁ? ?ﬁ%ﬂmgﬁ@?@@% iﬁgﬂé'exchange chr omat ogr aphy
?Ri:@hf@r trhéingﬁ%regéibﬁfoﬁighé Llsatér@adiagademaélﬁcés:) luneisatie eontrl of the

rther enbodi nent of t invention relates to || -7
@ba@mqt% e & Syathgtic d&f)@r SBENASRVIdiRE dranshriptiany through the
sKPreARgN by the reconbi nant host cells is inducible,
rregul at eﬁnor transient, so that the cell culture and
3/1ore forpheseippessinta ot the: Ayglomnygirs seristanesl. undsr dhe control of the
RaAd Eﬁl’\‘ér?crelrx’tkip Aol ticul ar enbodi ment, IL-7
expr eéssion can'be repressed or mnimzed during
reconbi nant cell growth, expansion and/or culturing,

l; al.l ow the producti on f | r.ge mounts of
rlloWie FegHETRBS 1ot INsertas! inte B1iS Breliminen NeRtarat ed
pot ef’fhbl@JeﬁéDQFA’C: 1intiREShHA Tr’é?ﬁwenl frorh SO $SdsMnEROGAD;
i nduced within the cell culture (or on a sanple,
t her dbpyometer oGrell/HinglitPERciragmestfrem &MEP4 davitiogenk e
¢ . L . S . _ .
o1 2o AT Rater Bodtfife PR ionidt froh 9 ioptfiod [IHFitrogen);
| L- 7 \MARyrabpit i Biglobioonm ipstatiye ciMatcix iAttachment ddgiontnfor a better

ot edParauf I L BHs AR ebRIT ol e ramat R B rabbi
the rRAcHIRiMHMR PCR fragmemedin §8GBI(StutRR@ne)her ei n

said nucl eic acid nolecule provides for a regul ated or

i nducrft eSel|GseEtiraament amPGALY cprirg) fRpmea) so t hat
or e terskshllEseROH AR 1R pOBY PRI GR6Gon);

i nducddTRint1 ninalllb dbicterimrintrbm fragniené fraocp@AE3-aonttol (Promega);

typi cal C i i, nduci.bl e onot er ich can

AR T e o A Y At R Y A

of - a ryppal :f Nal/Syentsyathetiai syathesis frdaheBumanhgroWweh hormone cDNA
culture nedia. The thod is ar@i%arly suite

t ,
pr odREUERCcY (depe byM; Gradman: p@,tﬁé;ﬂ%@j,?\luc? Acid. Res.;

di sclpgaeappguesyprious regul ated or inducible
expressi on systens have been disclosed in the art,

whi ch are functional in manmali an host cells and can

S S50t B ERE el BEh LT RARE I P ran e ok
fgromoitdrr dtféalphay ShRNIAS &y, i axttinn &JbdcuifimdGM\bIpeoragtens, eted or other
GA(?Lé Elb pronoter,. Ecdysone system (i nduction with
5 @f‘é?%‘?f@rﬂemwﬁmei’ Qzlcer one A, anal ogs of insect
steroid hornones) (Invitrogen), nethall othioneine

ronoter (inducible by zi ncé Cestradi ol system RU486
ﬁ%ﬁ@ﬂ‘mﬁmw%@%, t&é@o@fn HK) exprassimnrvediee camgesipgSEQ 1D

I{(lgfj%'igl@allb@%—@k.ﬁ@b—ﬁlﬂ%%ﬁe&lﬁ;ﬁﬂégwgﬂL% sé&fle ExPression of
mat e syste mate ; i oden), e- Lox system etc.

These regul ated or induci bl e expression systens may be

used in various cells, such as for instance HEK293,

HEK293 EBNA, HEK, T-REX(tm-293, T-REX(tn)-Hel _a,
T-REX(tm-CHO or T-REX(tm-Jurkat cell Iines,

transfornmed with a reconbi nant vector designed to

express reconbi nant 1L-7



after induction. Alternatively, transient transfection

can be used to dissociate cell expansion fromlL-7
wee@dooudon. I n this regard, efficient gene dePCTEB2$06/002663

vectors are used to introduce an |IL-7 codi ng sequence

into cells upon expansion thereof. Mre preferably,

the vector systemfor transient transfection is a

viral vector, such as a reco 4nant adenovi rus or an

epi somal vector [e.g., pCEPH (1nvitrogene), pTT (IRB

Durocher Y. et al. Nucl. Acids. Res., 2002, 30(2)) or

MFhas MR FEHES20S] or @%OYﬁahé't%% o %@ﬂ's qgé‘@radﬁré@d using the

vectors such as AAVs, for instance can roduced

emresssj@rm g/ectvrtrdtn@k GRENIkToan pBh-ROKERT-NIL-Ty ﬁrﬂeallrnyanaatnon by

Ié{{g Srg elsé@rq et g&\é Ef) Lb@ﬁl%nli‘f ﬁISLEZ %? %ﬁ%@gt@%%h{gﬁ@as transfected

methbsrnamhmlnaSMt el asragtméthade kaowhao tmssmlelaﬂied: antheeart. The
n cul tur

nted in varjous eIIs
SRS Baber Vighds 10° GRIRBISh AR ransErrEAR WG riworomycin
@ﬁ%hggédy' exanpl e (as dlsclosed in exanple Ad). An
al ternative transient expression nethod suitable for
use in the present |nvent|on is disclosed for i nstance

tomdit AT 17):

preferred enbodlnent the productlon nethods of this
entlon conprise an additjonal

lon i eBT LSS ¥B50hr P BPmilenfeFy ARG Paen replaced by a
Wrﬁrbélw ?Fnthét&%%#@@élsﬂﬂle‘MdsLmﬁsmbywﬁm ls@@uéﬁce as refered in

di scl osed above cant ai ned resultlng

RuMed (B %3230 (Geeb§f @k 1984+ E@%Nﬁﬂaﬁcaﬂ §f>' M%A 81:7392-

fq?g red hyperglycosylated IL-7 pol ypeptide may be
0 t&ined by Mass spectronetry (MALDI - TOF or

MTdcisr as predglydepentent- tredscri@éionria@tmwr,onmler. elxpression of stable
eIr by determ ning circul ar
ﬁ?ﬁ%§8ég§%§§%@%t of the bi ol ogi cal activity of

t e IL 7 in a specific bioassay, by neasuring the
af fi

ds a So cifi nnnoclona
i Beld

crre@ﬁo oemiz&br@sgwd?r-@r(-@gs eeqa@rp@@és%mzed the

guantification of sard confornmer may be perforned by
ELI SA, bioassay, affinity of said hyperglycosyl ated
Q

bofieP® SREIRAES] Sabity o HERAASGEn BH, B8 Gl e berore o
mpimrﬁllenthe amounits ofr Bgar plrodubtaon ngenariam ekpresaﬂonvpldemrd was

and concerns identi f. d/ or, neasure
TRRARRLY bRenodicie Sools e on it $¥BegT LER BRI ARG heh cDNA
gcethat adti laﬁbpfoltlb la@orh B6f Bch?&jmlcﬁbe Eb’ﬁ’[éd ﬁﬂbl@féa)ttdr rﬂ)r@ductron (Zhong
phar maceuti cal preparation. haracteri za

et J88SRiocn Nallotnd. 55 1S AIT G5 SHAPAC  bep £ bt dD00; Journal of
SuRsdibNcd: H&M?zgqiﬁlgg Izogsefel | a therapeutic use, in

qual ity cont maceltrcal batches. The
i nvention proposes, for the first tinme, a nmethod of
characterizing and controlling IL- 7-containing
preparations, to determ ne the presence and/or
E)@dmbllevB Censtrutiorofant yeergssion f | itpeslVdosylated analogs of IL-7-
. oeotlde of thls |nvent|o ferred met hods use
; ' HCeq ay $NELENSsay, SDS- PAGE,
mestern bIot srze-exclusron HPLC, reverse phase HPLC
i on exchange HPLC, hydrophobic interaction HPLC, Am no
Acid Assay (AAA), |soelectrofocalisation (IEF), ELISA
UV absorption and/or a Bi oassay. These nethods may be
carried out alone or in various conbinations. The
i nvention also provides a nethod of producing an IL-7
drug substance or pharnaceutical conposition, said
nmet hod conprising (i) culturing a reconbi nant host
cell encoding an IL-7 polypeptide, (ii) isolating said
reconblnant polypeptlde toproduce an IL 7 drug

1 .
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produce a pharmaceutical conposition suitable for
t herapeutic or vaccine use, said nethod further

weowpioiEing a step of identifying, characteri zZP@IIB2006/002663

measuring, in said drug substance or pharmaceutica
conposition, the quantity and/or quality of
hyper gl ycosyl ated | L-7 pol ypepti de as defi ned above
and, nore preferably, a step 9 sel ecting the drug
subst ance or phar maceuti cal conposition which
conprises, as the active ingredient, nore than about
89% coiedteicBh bt SDKA JBfUBNBELHRE Ypéd R3Y7 Gnalogs
yperglycosylat e -7 polypeptide. e characterl zi ng
step may be carried out by a variety of techniques,

B8 BT AeAy EARESAST LRI T TR oo
ﬁblludh@t og:tagdme&sﬁnnethoé& Hypersycocpatsd IEﬂd@nab@d ftternatively:

%G& i 39&&@@@%9%5@%% &ﬁwﬁﬁwen@tr%@gﬂ Jrem assembled
ééﬁ‘ﬂl"t&i&ygﬁg'ﬂr@c@oﬁ@éé OQé‘\ﬁHrSISéﬁalo@@lv@reTﬁalﬁéd by |ntroducmg one or

| ectrospray M Spectronetry, specific nonoc
mAte desitechrutations sothalioding |Ldé apeloggdwvingione or more additional
t
GRS 8 TR2O1TSEPRA S0 o {9 bbb Glping ono or
qnqurblH db*smecbadﬂrblonaldglwosmtlmgl sites were dnsoried, raﬂtehtuk@est:on with

ect e di nensi onal el ectrophqr S, ot .

Rl auC e FRyRioh SR Oh SebNGnh B M RRRY gestsiyon sies for
dlﬂ;"ct dpiThg ahid tHed leXPressioneveéntsr (Siflar &6 rRgRY o8F 2Phit contalnlng
and SDS- PAGE anal ysis for multinmeric fornms, and HPLC
Frpyepriate dirdsealendelor wi t hout enzymatic pr edi gestion
for truncated forns. The step is particularly suited
for gual | ty cont r ol of cI Wl caI or phar maceut i caI

nor e t han about 95% of t he above hyper gI ycosyl at ed

I L-7 pol ypeptide are retai ned, preferably nore than
Hﬁ)@kp%%on98f’/m9per@ﬁ105§9latébl ILth mld@ﬁp%l@ ouhdaiedt 8¢l described
I L- 7 e oW ng an average isoelectric point
"H?QVS étpo'%réil&éggobj ect of the present invention

rel at es to the use of a reconbi nant hypergl ycosyl at ed

| L- 7 pol ypeptide obtained with the processes as
descri bedabove, for the manufacture of a

PR HBCE YWioBaktidt "o NeSbhbRAnt AL B ﬁtvﬁalteagfortcﬁﬁarte &bnditions

adl Sease aSSO0Cl d W LITT all T1TTmumnmoaeTr 1 C1r enc
part|cularly to |nduce a prolonged Iynphop0|eS|s

Pt PrC st bRy BoRe o PO A WhE JoRhiatL to serum-ree
$USPRASIGR . ClﬂtdrelrﬂiW%@VQ’@\l anédiaf aﬁdte;drﬁptﬁtéhtsvrscfe@nﬂtg%&rt @rder to

the use of a hyper cosyl ated I L-7 pol ypepti de
Rreguce grel %&%QP?/ W&?%A%r RrAUsHYRNABS |95@Mbdn ligle cpH density culture.

B‘é\‘ﬁ?@%éé&iﬁgftﬁé U t?cL'Z@@OM_ BRILAGSH, rﬁ@%ultg eéreaﬁgﬁ&liﬁed in the

and advant e present inveé
‘Meye rhiageé §y$tanrt mlkwlmmwr@mm ins 1@01t0020(§}1htarsjblbsaactor with

4 P OER st 7 A APANE L SbBias bl TE €45 H88° s were

&oplifiedutd |aooomm1trﬁxlpn esfs | @ mitifonsptélsimeth fuen-g(Utdmined content
inian 'i{?i} | L-, 7- C.%di %8 nucl eoti de sequences in
sURPlemeNted AV PIaRtREAIORES on of an optim zed
human 1 L-7-codi ng nucl eotide sequence: 1.1. Peptide
signal optimzation : As the expression of |IL-7 cDNA
fragnments linked at the 5 end to the natural IL-7

peptide signal was very low, we tested several signa
pepti de sequences.
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The new human | L-7 encodi ng cDNA sequences were
chem cal |y obtained from assenbl ed synthetic

w@bkdogomdel eoti des. Several signal peptide sequRCIVEBR006/002663

were tested: signal peptide (SP) of highly secreted
proteins (Barash et a/.; 2002; Biochem cal and

Bi ophysi cal Research Communi cati ons 294: 835-842): IL-7
SPMFHVSFRYI F GLPPLI LVLL PVAS%% SEQ I D NO 13) EPO SP
MGVHECPAW. WLLLSLLSLP LAPVLG'(SEQ I D NO 14) SEAP SP
M.LLLLLLGL RLQ_SLG (SEQ I D NGO 15) 1gGkappa SP

INE il Leindibl \Qy GRS bR @F&tur%Gi)s regulated at 37° to increase
Lactotransferin/Vitronectin S MKLVFLVLLEF LGALGV

qedrtensity N&fter1 7 fe@ydayst the tarep%atmme@dmweneiwmmwm%/sz C to

R A s 4 Ay TR goreasig

ﬁfpeeatu@ duerensiess g espeiedt of tthe pééfétmec;bathwé@urfmm better

t al Nucl . Res
ﬁx‘m%a@pa 9 fie SEpFRsIacL Caith IChate Ll ERBpENGe! | s,
a$ gnﬁlyé %efoT@ tﬁé‘ %E'H Jf‘iﬁe tct]ﬁuﬁoﬂ_dﬂéxﬁﬁéé%% \%s thSsted by addition

pep tl term nal am no acid

ofei. @ﬂﬁmﬁé@oﬂmm Babmaf@bnéhelmdmt ein; hlL- 7 | ntegrity

h I
Qgﬁ%eerg@e tﬁhgﬁ%sclé% gbb@e I p;ﬁg%érgg\aatuseﬁgg?sfarepdodog}g g?sude the
@Ilbaﬁdeumee&ﬂtmmemmni(ﬁlgced by, at least, a factor

o FUPIVLLE, O ArRAAER, biFods 4R G aptamine are

PEMEARSE in tHéeméuﬁJneld@nagltﬁe%@ﬂU@wwwSasaatgd@UZ@@gbuanon One
el imnation of human_rare codons (using G aphic

dponikosy dhenamine ecidso ceRminantion erﬁméeﬁdﬁqgﬁ%ﬁmmre with depleted
&hid! ééu?é/ &Y %Glﬁ?r@clbn%an@gteéFQQtS%Bﬁ 44 c%l[l%a%ﬁﬁwa?&%ases below
exce nal peptide sequence
AWe7; CGene; 199), and mini m zi ng successi on of "CA"
di nucl eoti des. The sequence is depicted in SEQ I D NO
2. A2. Construction of an optimzed siman |L-7-codinqg
nucl eotide sequence: As described for the human
I 7od|F§1_ seguence, a _E/ 7-sll -7 t ‘ dressed in HEK-293

éFRﬁéHGJEéﬂson of canine IL-7-codi nq nucl eoti de
sequence: Canine IL-7 cDNA was anplified by PCR from a

dog ki dney cDNA |ibrary (Biochain), cloned and
Sryeccatiectitare teskium ivas editected and caetrifugesntol peliet whdlengells and

SRR, MR8 i el Sl A7 B o gt
¢dpdiiieSadr mbdyles sacloms MustehipXTJetapduke (Ralbj Sartoclear P (Sartorius),
MH:] t§k+ Ocﬁcap mﬁhpore) orrpnollow fiber cartridges (AXH cross flow 10 (GE)) or

equivalent. Centrifuged culture medium was concentrated approximately 10-fold

with Centrasette Cassette apparatus, membrane cut off 10kDa (Pall Life Sciences)
to reduce the volume of supernatant. Any other filtration / concentration system

with similar porosity could also be used.

The concentrated supernatant was centrifuged, adjusted to pH 7.5 and applied to a
Q Sepharose Fast Flow (General Electric Healthcare) column equilibrated with 50



10

15

20

25

30

The IL-7 encodi ng cDNA sequences were anplificated by
pol ynerase chain reaction (PCR) (Miullis et a/.; 1987,

wokimods0i n Enzynol ogy; 155: 335-350) to creat ePCTiEB2006/002663

restriction sites (Notl/Swal) for cloning into the
expression vector. The expression system

ph- pgk. EP7-hl L-7 (Fig. 1) or pBh-pgk.EP7-hlL-7 (Fig.
2) was designed to express an %L-? protein predicted
fromthe translation of the natural human IL-7 gene
sequence. Sel ection for reconbi nant vector-cont ai ni ng

a1 lsedivas phosptdteopHtHS. ﬂ?@%ﬁ)t@ﬁ deethéﬁtrééb\/@écﬁn the flow through.
coli and hygromycin fo

ArrB f |
é&' ﬁ{%ﬁegﬁlvﬁ;ﬁgfgw %r@éhics§tepeé/ﬁ§@%@@nmlﬁélﬂtsg@m@l;g which
DNA Wefe elimirfed & gft%r;ﬁggﬁ_ﬁ%ﬁf %%?%:gﬂlag {66 VHiGat8Mustang Q

entirely constructe I'nning from
meuﬂcuan@uaa@se%es( )i |r‘c emmmrrmmgiltums; dor betherr gields taad(e slightly

bt dfolyst, Aorish o R-BuBTo fuf ElFroe PiraPlufé §5.iiinap a strong

Aa@ue@&elsangmdﬁswt ({=)] @mtami perhD PBIOsBHRDICGYpto 80d (GE)) or
as nt hek ol gﬁguence avol di ng transcription

fﬁ%“ﬁyﬁ PEYS). 2/ one for the expression of
Aﬂér WQ REY SR ati @r§ 's?ép"@‘r!af: %apﬂdlﬂg %'T: opf MRisCOsHdrRled®bn td1Strong cation

"sv40 enhancer - pronot er I'owi Ng sequences
xshenpaskasined herftow ﬂmmfpmileactadwtrtpe eadtafprevious step was loaded

rFlECa ﬁré&gﬁ@ EMd*E,%Ugﬁ b0 EAINE Mo ifiRHeB bt 8o dTRS buffer (50

lanagnélum bhospmatEFléH (1.5 igndogashed with B0 izadies phosphate pH

P BB e O DB 8o T oo volumes) n

mivissdivm/prosphaesH Rewi on" for a better integration in
hi ghly transcri bed region of the chromatin, EcoRV/ Age\

rabbit bglobin intron2 PCR fragnent from pSGh
T
ASEPHAAS e 0 o8 HATOHED IR BEIGBEEHT 5 ot room
empenatdre fa elimip@l vipgk A(r?allnmgtm@ to thnsSpr‘dEé@;mis]Io repllace this viral
rlc i.Atron contro

btk SIUATB o Fa bl o i 4 A o e oA
Axfibest Wr&lanaétlvatlorhlgbkﬁd}ed prbteir ﬁa@ﬁor%beF@HlllﬁeQ)Qlfdﬂﬁh $uffer (200
WNOE%% %@EM h harnpne cDNA sequence describ dy

RISt BH &t 3M ammopjum Stﬂglaqite) 2pd @H W@§ adjupted to 7.
TR, : 3id 9 pRotdh) - soriBh Vivak anbad<y Bﬁl% V§C§-@Bnﬁﬁ{oﬁlc Interaction

repared with other IL-7 pronoter than the
giﬂr@mﬁt@grapﬁv 1HIGhButy rﬂ'FWAPEMI 650 (Tosoh) qolumm eqQ@ibrated with

BBl 0 G Sy S SERBTH Y Ko DR st

Aftertwashingrpith she tpagirQ budfadOL-2 wasselu@kilvath 25 column volumes of a

- pak,. ERP7-hl.L-7 or -pak. EP7-hl L-7. Stable
<l B Fargina i £50 R 04bk Sgronilinomefahatenin 50l sodium
phelsbRategsH achi eved using the expression vector
ph- pgk. EP7-hl| _-7 or pBh-pgk. EP7-hlL-7. After
| i nearization by L/cfel, expression vector,

Mté‘rﬁ&#\reEFﬁlgf" resin’ s8Eh IOQQ REXyI E%{/&Béaﬂ? 65Wn éT?TseqmoaButyllOctyl

transfected in the manmal I amr hos | s uUsI
Serharosed"t 4 dwst Slow |(Eeneral t Blectsict Hedltheass)| eahaid etilized for this

k t.a stabl e transformants was
188, e iRl Bl for ReBhidt b bifaseh avasio; Uk another matrix
sichrasdd EPrHypeeCbla(RdlhBioseprag farrsimaraiesuMdl1”) : I n the
same expression vector, pgk pronoter has al so been
repl aced by a
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chem cally synthetized BspEUBssHW "Mis nuscul us Mri"
sequence, as refered in PubMed (N X53530) (Carter et

w@2007/01884; Proc. Natl. Acad. Sci. USA; 81:7392pCT/BE26)6/002663

M1 is a netal -dependent transcription factor
pronoter. Expression of stable clones is then zinc
dependent. A6. Mammal i an co-expression of IL-7 and
Bcl 2 or Bcl XL (BHK Cel | Expreggion, or CHO Cel
Expression or HEK-293 Cell Expression): In order to
enhance cell viability in mammualian host cell culture

ahe compireftionefttife abdVeheatibne] samtury §te9fanH|-H37drophoblc Interaction
g{}oductl on, a variant expression plasmd was prepared

rqraRiggEaphy ﬁ&w%m@n@mlqm orsemedtﬁfemntpg peslated IL-7
%Bﬂ)rﬁﬁ%h tBﬁ‘% é’é‘ﬁﬁdl@éi@@t&{ g 8{%9 mgct]ozthelr intrinsic

could b teste i oreact or pro
piiysicotgigsnicar propenist Adaqaate @tectlotﬁﬁ eleﬂom&aahdr&(i'ractlon from

8730 Hodeat 6 enidifelf ip He 585 2nshifBi G patp AQy Gnoosyiated
hlLSY entity oA leQampfe SPRRh QYo esii @é[ﬁﬁaﬁiﬂﬁis%@mfln |F'|gu?e 4.

codi na nucl eoti de sequences in nmamal i an cells:
Construction of cDNA sequences of hvperalvcosylated

THae Thighg! ggao@raeamer gfré(éi%%‘é' ferd 6&01&1 aé‘rf’t‘i Wit ofto a G25

obt ai ned usi ng several techni ques i'ncl udin

fephasisrcdenaralt Blegtic Heplthagarg)k oalymat edwllb.ra’fedamﬂholgw salt buffer
| 4 147
RTINS A i T
;ﬂlﬁt groteinl podli dsing 5mam§wmaém1?m?@.mtm nifﬂT:;F membranes
r.odu |n ne or , oy sir ns so tha
'ﬁw% \S‘ F‘?é\ ag@éﬁ)aaeﬁ‘g' W&Eﬁﬁgﬁbgaddl ti onal
They D’\mlrﬁh‘a@fbr&i bBfainethfont 25" §ﬁ=,l|zb| WbFEQ I(‘Séﬂéd bﬁt@gé hSource 158

d%uence cont ai m&g one or p desired
(éimerc‘ﬂ gririg) Hedlthoaer)i umnt@wﬂw@at@dm@etheewadm buffer (20 mM

%d.et \/\/eendatq‘fwﬁeﬂli ‘}\ﬂt%gﬁ'ﬁagg"ﬁ‘mé | ohéééﬁ {eaqﬂf oraﬁ Cgérﬂratmn and

¢limination ofthe residuabgqonéesinantsvect or (similar to Fig. 1

e, Farbtin 25 P4hed o B Boibia, Sftels, Joi BOS  nc e L-7 protein

wmémwj whie 16xqaleas volinss dﬂwﬁlg@mmm@ﬁb frbm/0 to 1 M NaCl in
ga&)?l gssévvas conduct ed as descri bed above I n sections

RgiunERgaite PO, 6.Felytadciradfionstwerscenngratad toynpPSFAGE and
dtainkl Qﬁlﬁﬁéftﬁ’ér G%hﬁéﬁe%ﬂ@'bf kmﬂ-ﬁ N_lﬂ'ét@g'*j Y%@Wa‘éﬂons containing

EOSItlve [one, as In exanpl e was a
lsef warer Mﬁe@msm@edheémat muréleldyLsYepretmm batalm a and

SRR BH R854 i ol BT Mos m oo

idelndeé t 3n cadditiorel ﬁnﬁblnatmeeﬁl twp tfileatidid to® @Qﬁ@nt& optlmal viral

I or eact rec | tures med in the "
s e Rl i e athicveEby Htgtons fsiag Boprafiration device
(PRHOVhi 1 A% ahi Ré@élchhédlcdlf) fdﬂoﬁ/eﬂfhfyfé‘ﬁél%bo?dﬁ Séﬂl%seamembranes
fed-batch systemduring 10 to 15 days. Cell

(Bianavai €ANi oAsahi olaseit Madieah) or by ﬂﬁheru\dmk @@no\@l ninembranes
W a medi um suppl enmented with

pI gﬁ?ﬂt%@oﬁés dq\?mi:p g)expansn on step the culture
tenperature is regul ated at 37C to increase cell

SP8-Pht oLl Bt 45, DS BB S oyl F7 are

dhewneon Eigaressi on | evel . Moreover, decreasing
tenperature decreases the speed of the secretion
pat hway, favoring better glycosylation of the
expressed IL-7 with increased site occupancy. A few
days before the end of the culture, IL-7 expression
was boosted by addition
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of 0.5-10rM Sodi um Butyrate in the nmedi um Under
condi ti ons descri bed above, |IL-7 expression was

wormwrpvoded both inside the cells and in the cuP@UUIB2006/002663

medium (Fig. 3). To produce high MWVIL7 glycofornms,
3g/L glucose and 3nM gl utam ne are maintained in the
medi um during the culture as well as a good
oxygenation. One al so noni tor@ the am no aci ds
consunption and feeds the culture with depleted am no
acids. Cell culture is harvested as soon as cell

ShiftBiihi thi g’eﬁcmaﬁ?@@ éP.%' %Weﬁ@?/ b@é@@h&w [Bf tﬁé%rﬁté}ﬁlt Irféféed the

of reconbi nant hunman -7 pro ressed

Rypergtysosylateds f@detesé@d |hecm|(+dﬁr$ %E.am Iv&%don)sbaw a higher
I [ d [
QB%CBI%PWEM %ﬁh\%efﬁﬁ [yﬁbgﬁgt g?acf’n Z\r/]edcgy |Sn dept h

filtration on clari f| cation capsul es or nodul es such

as Mustang XT capsule (Pall), Sartoclear P

(Sartorius), M I [ stak+ Opticap (MIlipore) or hollow

Ex&ple B A réfeﬂﬁéarﬁb rafes( GE)) or

equi val ent. ntr| uge ure nmedi um was

concentrated approxi matel y 10-fold with Centrasett_e

I%% soclidt o?pl%%FJﬁ\g)ﬂ”fant “Fﬂéﬁmﬁ_ 'F%?soqonagét@@ If) & !&lﬁbf Eell-based
cl ences) to reduce t e vol une supernatant. y

@tpnessidn systarmifon butowhbdimiteddo] the fellowiam reasdnss iCHOaells are the

(1528 inbsb N llaas And T FiosE ccondapn s RESEsR LY. the, ppoduction of
r%ﬁﬁﬂnbﬁﬁnt ﬁuiha@ theripiLas @I)’B@‘éfot&hOWuﬂﬁ@ﬂﬁdSr@ aﬁbﬁjé sétCof detailed

Heal t hcare) colum_ equilibrated with 50mM sodi u

Werss prrariedpthat | GHOngellsy d@févwnq/ageﬁqt@ﬁ"y emed@eédCH@ cell lines
St 48 (ML UG 19838 ARG ot
ial a maraiee duaktatiaély esimilar tee that dtjses/edt mphuvaantaellss@hls particular

t ed Must. b
B3t S oharabt RepoRge, B el EeuBaiatish mmbgpgaryoty of the
redsiBinapt gl?@é;&otem%aﬁﬁnjébtbaft@ﬂhhm paichty.s step is to
capture the protein on a strong Anion exchanger resin
(Q Ceramc Hyper D (Bi osepra), Capto Q (CGE)) or
o@ﬁﬂﬁéﬁ’tb'hﬂﬁwag IS B%ddéﬁ)or Abbfond iched for particular

prepurl Ication step, a capture step was per
glyeaforonsy (Hhor SN2 raaasgeiatedeen not t‘ohb Q- gtyﬁan rmcmetyh obtained from

GRS L0, LR e Y BY RSB, I LR Bbosytor

dtatadiimgompbfison (oBB mmmdrremmbupbhahwnahﬂﬂﬁ). and
Y AR ot o T CHPLRRBISLT b sbied 3L-J kit Misrentaly

OtiradtBS2ed ushy n%I?Aemam;d&w@ehemsc %réslsAQ%d(Pé‘Pent molecular

fractions were and i nacti vat durin

weight elycaprofain fﬁrﬁltlﬁﬁ weysnianginge patwaen 26 PéIDarﬁmht?»é KDa with a

r?‘uh{o\’%ané'\'é Atdup Y | k 2] (Besérbéa’ brPéB%eﬁﬁG'ElE‘ s'ég F'l&%l &tefFig 6), most
Vi ra |nact|va Ion

prabatbly |correspamding to reethred r‘bglycbwqutedcfeem cohﬁpresmg/lor abt one O-

inactivati.on, -pool ed rotelnfrac i ons r.e dil uted

R o "Rieur 78R 55055 Sati SRPEGabhatadpseed gy enzymatic

cmgnmswml@ubpth@t;ﬁ;)nf@aq)rwdndwﬁgm usted to 7. Then, the

protein solution was | oaded onto a Hydrophobic

I nteraction Chromatography (H C) Butyl Toyopearl 650-M

(Tosoh) colum equilibrated with the | oading buffer

(50 MM sodi um phosphate pH 7 + 1. 5M amoni um

sul phate). After washing with the | oading buffer, IL-7

was eluted with 25 colum vol unes of a salt gradi ent

ranging from1.5 Mto 0 M amoni um sul phate in 50 mv

sodi um
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phosphate pH 7. Alternative H C resin such as hexyl
Toyopear| 650-M (Tosoh), Butyl/COctyl Sepharose(tm 4

wo-a®y/0H40wv (General Electric Healthcare), can PEI/IB2006/002663

utilized for this step, Another alternative to H C for

scaling up purposes was to use another matrix such as

MEP HyperCel (Pall Biosepra) for simlar results. The

conbi nation of the above-rrentgfned capture step and

Hydr ophobi ¢ I nteracti on Chromat ography all owed opti nal

separation of the different glycosylated IL-7 isoforns

TheyBéoformBI8Nas 3NN 2588bcled 108 noflo 120NN Boldly) of the

their intrinsic physico-chem cal properties.” Adequate

cHQ-pradyeedfand ruiad f iattWeries diffarertiallyncharggieszed ousing mass
: | : S a r a0

epg i, &ifio FRLEMEE Thais shpgrictyfo 2°RORSHET . afiivcotorm

agspcizited nrsepatatli Qrglysars hmoiety mnli guperiof. toTB8 KDghfoy the 2N-

| lated | L-7 f ' .pool ed._. | oaded
05 aBbScaten ofoot R KEOT e EMGIy (oS4 B8l Phcor o)
E@tHEFMoRE,Uhk! 4boRk ’fyctsyiatdPirma! greSetiti BT aket8geMoehetitidpoint of

acetate pH 6). An alternative to this step is to

B4 efleqtingtahigh sialylgliprsarofilexsee &iigy Pool using 5 or 10

KDa nol ecul ar wei ght cut off TFF nenbranes (Qvick

start nmenbranes, (CGE), Centramate TFF (Pall)). The

A3 atcampdrisant sionikar @balysisewith runglyeosylsteshEvavialdrivadddl -7 gave a

a urce_15S neral, Electric al t hear colu
8t it Bi° PPAePh P SRbR, WBlai cal (ot aiely ot RDa, and
iwaninalispH dalls  dbfivedd ohypaigipgosytated r ARMVT t @@ré NexHibitiag N apparent
concentration and el bm nat1 on of _the residual
DIeCHIr Waiahd compased beleaRAT B4 AEKDR th sodi um
acetate | oading buffer and the IL-7 protein was el uted
with 15 colum volunes of a salt gradient ranging from

Generall glvemeytatiom complexity eaiduiotal déghican heterogeneityedf the purified
CHEFhORRD NEEWRSRREBEH BY GBPRARRaL e R 4fuch Wlomed by

¢hramiiagnsplyosepanatiog and massr spectrimetry anablseasef tHee generated
fli nal %.i fied IL-7 protein batch. If viral

qlgeEpeAIdSH has not been conducted before,

Putifidd C@ydoelasddCRIS7MRanISS WBFd UslezypibtiRely t HigB3ted with an
conbi natjon of two filtrations to guaranty opti mal
endoglycesidara ftieh ag peptidectalygosidasede (BNﬁryaé@Ed Reghe). Released

KT BRI, Wefd RSO P e g IS and st
using al grephite @arkzogsapl{ P3O0l eaiimnAgditechiafodowit diycdALDI-TOF

o5ty SPEERImAnL XVAERRY epds " AGPUSE ABSURRIRY The rmigy values

@rgﬁ\fmbbgﬁiggytc?ﬁh?@_kﬁdhbsta?e@&}dh??mﬁ éﬂe@ti?ﬁfion of the N-

é Gen ggper@' gtélb“gwe.a‘??i%‘ﬁ“%ﬂec 'PIILJpF%fe&U*?.- | ndeed, the

W&lfh&%é&tﬁn@ﬁ thes[Hhic lRRf 8shthRiRy §Ivkand! 2 ]é'a?béﬁﬁinethylation of
her nol ht an the

HG 40- 104) have a hig ol ecul ar “weri gr tah
thg| PNgrse-geperatedioligasagchaidasplas mepored iy Howelf AK & Harvey DJ,

S 08 SHRE S T BRI bGP .

expression systemfor, but not limted to, the

ol,] ow reasons. CHO cell s are th r ent
Ayt dhe 35R8E demrine bt Wshad (O gL, reypated N
@carranadiasaahginy i 4 B0 10038 YD NS Hig 1 o?.
Furthernore, a large set of detailed work reported
that CHO cells, including genetically nodified CHO
cell lines expressing sialyl-a-1-6 transferase, were
able to glycosylate reconbi nant proteins in a manner
qualitatively simlar to that observed in human cells.

This particular
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feature was of major inportance to reduce the
potential immunogenicity of the reconbi nant

w@bopcoprsot ei n when injected to human pati ent s. PEUIB2D06®2663

reconbi nant human | L-7 product or fractions enriched
for particular glycofornms (3N or 3N+2N, associ ated or
not to 1 O glycan noiety) obtained fromtransfected
CHO cel Il s were anal ysed by tern blot to confirm

gl ycosyl ation status in conparison to E. co//-derived
reconbi nant human IL-7. The different glycoforns of
the CHO produced and purified IL-7 were differentially
characteri zed using Pol yAcril am de Cel
Repecthedgpiestrosi, she Apllowinghglyean etructare aelldtize determined (see Table
gj ycoprotein entities were rangi ng between 20 KDa and

5 KDa with a major band at around 27 KDa (observed in

SDS- PACGE, see Fig 5 and Fi grﬂ% nost probably

corr espondi ng to a three N dsyl ated form

conpfri sin one noi et Thi s_aspect was
spemfn/Ea %paéddr%?ﬁg'a ngﬁQQﬁﬁ'{vegy'Hglﬁﬁ’@%rs Stion of
the |puriyiggd pPrqysLHekNAC/H NEhese glycoforns (3N or
SN+2Naggpg at go gy )FIQXNA&{-'QN&W

L r
Il

CHO- pr Uu'lmgsi A N SOHOINACTENGT Ul T TerentTarty
ot et 712 0 T e e
associat 4803y ndtH PXNAC T aﬂi—y—and—supepi—e#—t-e—

23 KpDa_fd824 he 7@#)(3%% GA<NA95+ 24 or not to

O gl lycan18fet y (g@@(CtHQX)HQXNAMMQ_Lhﬁ_amee_
gl yclosyl 2082 f or|rexstdhiaxiiexitAeseNage i soel ectric

poi Nt of 2558 r ef||NeuAa@arboxyiHgx,(siHex)H extNAcy tpNatf i | e

(see| Fi g2182. A9 NewwHuxs(dbem)HeNAGSulpiaNgsi s with
ungl ycosypBaged F NaUAcCHboNER-XDIdHeK)SaWNAG #NaT el n

wi t h™an aBpar ent| L eFExgHeASHISuRh)-2RAT OXT Mt ely 18
KDa, anozgggnw | %‘el%(ia?bWHeX(elqe)WR& QN&EOSW ated

L FrT AR AR FISNATE A

co S€ e Z 1 €
co%llrexi 24364 &ALy e,x X)exVACs + N2

S._.__

B

£~
CT UIT

+i-;+
ple)}

pur i i od 2888 JerliNelAgeGartox ﬁi(_g.(_ai____
enzyjmat i 8082- g| ymmwpwﬂwdﬂﬁwxm GstalN&gr aphy
sepal ati 8153nd ne¥eUAgSarbasvitexsHexMAGseNanf t he
generated ol i gosaccharides. Purified glycosyl ated
Hhex 1 héxmrp@alactnseeoue Marmatsé); atiéxNAc g Nraeetywet(@samine (N-acetyl
ndogl| COSId tige- |ycosi dase
GIBReatpg “oro Bt FdniBdioBiPlaly 7ReH - HeRRUaERrdFLaRse). Sulph:
Sifafe GRIVAP Ne@szxcf Neatéthienduedhinieasitir uct ure and sorted
usi ng a graphite Carbograph 200-300 m col um
(Al'ltech), followed by MALDI - TOF Mass Spectronetry
\‘(q%a g&%q, u
-Ig:aor r egrgon [ ngn% épgj‘aécﬁgs ngé(%ggigs ﬁ/fé'?@e g{:bf%re il'}f?;]daﬁﬁgosagchande
molieties.fil)dhe innassodf eank Mehgsawchgkde: and lus)tla\uetolﬁgb/can bi¢synthesis

le hlL-7 | ecu 0 egifi ct o)
R 2 B Ky ofogRlindhe RUERES Sy rorbgy N-givoan
ghfuctures Ehicheaasgametatittdgadd grobalsitityar i des (as reported
in Powell AK & Harvey DJ, Rap. Com WMass Spec. 1996)
was undertaken prior to Mass spectronetry anal ysis.
Anal ysis of the spectrum generated frompurified
CHO derived hlL-7 reveal ed Ngl ycans nasses rangi ng
from 1340 Da up to 3516 Da. (See Fig 10).Fromthe
spectrum the follow ng glycan structure could be
determ ned (see Table 3): Table 3 Hex : hexose
(Gal act ose or Mannose), HexNAc : N acetyl hexosam ne
(N-acetyl

i

T
el
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G ucosam ne or N-acetyl Galactosam ne), dHex :
deoxyhexose (Fucose), Sulph : Sulfate group, NeuAc :

wOR@eO104D1 neur am ni ¢ aci d Taki ng i nto account PQT/1B2606/002663

respective masses of the observed oligosaccharide

noi eties, ii) the mass of each nonosaccharide and iii)
| aws of gl ycan bi osynthesis pathmays as they are known
today, the follow ng highly cgnplex N-glycan
structures can be assunmed wi thh good probability. Table
4: Conplex bi and triantennary mammal i an N-gl ycans
characterized on CHO derived hlL-7(but not limted
to): ( ) Mannose L/-acetyl gl ucosam ne Gal actose a

Tialte FticGemplex bianid briantennay yaasmaianoN-glyeasisegharpcterized on

- RaHIT OBl AR es ™ ounaon el | the gl ycans

|

{N—and—S-ghycan—+f—apptiecabte)y—of —the—purified

C}K}derlved hIL 7. Al the glycans of purifie

gl ycosyl ate npl ey were ¢ 1y by
nmet ha s reactlon to hydnzﬁygé all<{\’I e
glycosidic I|i en sugars. Rel eased
nonosacchari des were separated fromthe peptlde
structure and sortédusing a coupled Gas &P

Chro %r.?p ectronetry Autonmass ap
(Fi n?%% |

determ
a known i nternal ard and to a Q%Bno g]n_q
of a classical mammalian N-d ycan. Such an a

gave the following nolar ratio for CHO derived L-7

Table 5 Sites-specific N-glycan pattern heterogeneity
of the CHO derd | L-7 was assayed by endgprotease -

di gest follo fractionati on and
Spect ré%@y anal

gener Peptd
Purified sanpl es i gested wi tﬁﬁgg
endo- pr ot eases so

ripsi
to generate gl ycopeptlﬁg_Q
corresponding to each N-glycosylation site of the
expressed |L-7. Each glycopeptide was identified by
N-term nal m crosequl nd by its spec@
retention ti me«m d by re phag|
Each gPBG2B3ept |e vvas flor e puﬁq@ fr
ot her ones. Th&] el ene|ty of the N-gly
the glycopeptide was anal ysed by MALDI - TOF I\/IS (Q Star,

t he

Appl [ ed Bi osystems) The n12 val ues correspondl ng to

th n)‘|6§é‘ F’attﬁfd%eﬂfl I@c&%ﬁhﬁé‘ §lab&>s@f a1-3-Fucose
O gl ycosyl at1 on was assaye Ia the usevof

ﬂ s&glflclectlns(Lectln Bl ot, see Fig.
11 ur i fc CHO derived hlL-7 sanples were separat ed
by SDS- PAGE anal ysis and bl otted to PVDF nenbranes.

| mobilized proteins were probed with (but not limted
GyLopgativn cormplekinpabb ewbo%se@ee@wt detgghinttion of mivtal/ ratio of the

Maacki a anmur ensi s tinin stai ned for
q}ﬁee&i meResaseh a@dﬁeéﬂuw@gaeﬁ elxzc;ma N eBsS5ElERBf applicable)
(Wqﬁg atificy @F@H@I\V&ﬂh La the use of Lectin affinity to
urified CHO deri ved hlL-7. An array of lectins
Albmenglyaams af pyrifiest ghicospatedhyllyt samplesuwere ekemigally treated by
0 I :
PELRADES RSl Soutd RERrBiRER 1 Y BRiAf i between sugars.
Relepsadimomosavetiagides wvdratseparatéd frloat thenpeptiadeestructure and sorted
mcroplate wells. During this step, according to the
affinity of a given lectin to the glycan decoration of
IL-7, different
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IL-7 were kept bound to the lectin.

Revel ati on was conducted by incubating an IL-7
wap@ciofdsel ant i body coupled to Biotin.
- Ab sandwi ch was revealed with a

strept avi di n- per oxi dase conj ugat e.
| ectins were used to characterize the IL-7 purified
Each lectin specific
dycan notifs and structure specificity are

sanpl es.
noi eti es.

presented in Table 6. Table 6:

Bnds

49 %u;ﬂ?&i

herr

BALTHS

can notl

Faupy.

The LectPQIT/IB2006/002663

Ei ght different

1y recogni zes sugar

summary of the pattern

-Rikss 54

Whtsbie 2 Maho 8ot o RRRRRE

fromArtocarpus intergrifolia, ABA from Agaricus

bi spor us,

Rl analye gaga ia ol

denonstrate differenti al

Phaseol us wvul

QlowiRgrMelebrato

FhD-

affinity, providing

édﬂ%nﬁﬂls/
structure s i

(Finnigan)/ Motarrraﬂ@ ovas_getepvinedciorrefarente:

ecCl

ARGy

us cau%ca

Tabl

Aﬂtb?ﬁ‘éé?i X\pparatus

Clt

gmnoymmmer@ai standard

from

us, Al

e 6

-aervgq HiL-7

A

i nformati on on the general Babl@dture of the accessible

gl ycan decoration of tlhe puriffied ILt7 protgin in

S OMoHds@dharideus| AGA, ABAGahd Al Mdnave GafNAail tGlcNae |GleuAc
and GalNAc. All three|lectins respon:l posi tijvely

SHIS he| prgsenge od st ryet urles
heard nnérillgisg mrjn@acc hﬂ?lé(l)"lﬂc I"Illm'a S a)r{zn: ¢ c:%lér:-\lgl 309
dReadkrufant t h NBASISBvdal W120e éi‘é@én,éﬁﬁoo 93%5613 423587
St C a weg S| 0 to,AlLd an
tl\f%q‘}ngeil\ﬁgcgg?leﬁ ent AB; ﬁ6c rgrn]@n]f: c“?%i t-he 2%26 d2094
gl ycans are extended wi ttle GaINAc s ter

f &delanEatig EaA has LiFi ¢ 5‘3 GaPNac| i dtlcagi ng“? 2.83
resence—of—N-G-yean _”ucturﬂs Arehg—the

A cNAc-specific lectins tested (data not shown), only

SikRsHemiich. Niélfybéh V%Afé?ﬁ heerbgerlehyt @ﬁQﬂé n@l—@déﬁ\be@ hiL-7 was

positive sig resented a weak due to a
gssayed nby n@ndomnotﬁas? tdjg@siio@, sfmlamedrézy ofracmqnﬁk@@ and Mass
Wi sk the core

%ruc rﬂar%ﬂ’%aﬁﬁéﬁgﬁé& {édefﬁ’u%m 'y difficult to

FRurifiedt samples. \lveimshgﬂstf:d ﬁmth ﬁnpsismidnyothertémioppre@see so as fo

of branched f Binding is,ra r k indi.cati

dhneriiE o dceped e " sorieBbpidng b thoprdt ; Ntiroiaon St of the
@éé@@ﬂﬁ-?\%dﬁﬁ@ly@éﬁéﬁlideé@ idetifed & Nltéimmaamlﬁﬁsequencmg

gnal i s strong indicating an effective

a10abY 18 SRAGTEn AP NI W esT iakiAed bt Uverseaghase HPLC. Each
gﬂ){%ﬂp@hﬂde LRsCRBRSE Mlﬁfé‘ahﬁa&nsthé WRGAH GifesO frabt @té%@nelty of the

owed a strong signal, corroborating the resul
Nolyoans era-hy ﬁweggmos@@@@SWQStmlwedsby\cMAbEﬂ-T@FgMS (Q Star,

Al ploRVeoyc TRE iz, Voot PR emritilog X8 R et o he Mo

s(p&é’,t?_urrﬁalw_vgedaiﬂbaﬁficaﬁah af ttias N-Glysaaqedtighg at aaieskﬁm'tetb site of the
h‘?[.- . i c Aci

O-glycosylation was assayed via the use of O-glycan specific lectins (Lectin Blot,

see Fig. 11).
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Al toget her, these anal yses indicate that the CHO
cel |l -based expression system used generates human |L-7

weeowploexo(tri antennary) N-1inked ol i gosacchar i PET/1B2806/002663

depicted in the following figure, branched to their
ASN residue at position 70, 9 1 and 116 with high
partial to conplete sialilation, up to 10 sialic acid
resi dues. Also, the CHO derived IL-7 contains an

O glycan at position T 110. erefore, although

beari ng conplex sialilated N-glycans and. O gl ycans,

F‘d?lfﬁe& ggd’érl\fekjem bassi Fé‘s'WéreCéHHa%t@a @Smpﬁﬁ%@énalysis and

rtial gl ycosy ated protei
URD’(tﬁgi mjw&ﬁdeeMraneth bnmbdzed Aorotainsiwesa, probed agjth (but not

@i 292 nb b Tehotb PR @S ROLIART arcion” B4 (accia

diilrensis gyRNinm) wad s@aimwﬁiratwahzaimhout a conbi nat ory

matrix study to eval uate the i f vari ous stress

@M‘Fﬁﬂ ?@H@Q%@éﬁﬁé‘ﬂaﬁ%‘?@s't&"ﬂﬁ’@{? et*%ﬁ‘ﬁ“@? Yianihg: $geepf Lectin
Bttlﬁ @gild abid hiLIt ense i I | um nation) on the
ter 1ty of the purified protein.H ghly

conpl ex pur|f| ed reconbi nant human | L-7 was shown to

t I '
AFaThEoh el ORFVEL Al SEN, 7 CHBRAESRtsf i pdbor and
uskld toesoat G ael micmplatblsﬂdéntloaﬂarﬁoamtd cbfdeabnmirmngg?rified IL-7
t tur r 200C, tp +4C. r n
AT loTs eRs, Mubalir Wi e costed iealate 315, Bting s step,
dEBYrdiey ﬁﬂﬂfédaﬂ‘lﬁlt)? Bﬁa@"%h’ire%hh QG thé gRicaM &idcofidn of IL-7, different
coval ent sol ub Ere gatio In such conditions, L-7

aPRRHN %fellg?owérp éqep Aoupgd ntq tiaﬁj lecting rRgvelatiop was conducted by
/
ugt,ﬁg) b%i 'I|$ n?%@!’b@%nﬁﬁ&{y Qoﬁpn‘fea @ogloﬁgr gﬁh‘ghlé%ctT IL-7 — Ab

smndwrm wgsmevebmdmaideatstreaﬂavmrpemxtda@a conjugatasi d f orm
has an inproved stability profile. Exanple G
Proliferative activity analysis of manmmali an

Eightl giffdadnt Meetinsewerdusento mhmtérlzeﬁhienma? pofified isamples. Each
bl oassav, The biol ogical activity of ma

IRGtin SResHioall reGasHR PaEer Woiaties! Blvea m@% and strugture specificity
8 8reddntedinOfsie. onto a nurine pre-B cell line

derived frombone marrow cells from CBA/ C57BL mi ce,

PB-1 (German Cell Bank DSMZ, Deutsche Samm ung von

M{p‘ﬁ{ %Ogé%ﬁﬁg}“ of qﬂ (Z[%it{ewscff T mé’ertleg tzlj(%BSr%gg&'%n ectins and

ihvanionyl of théit qudan middifs arid S)cturBepeeificiy] s wer e
'%n%}ﬁ\e‘ﬁ% Tn ture in co @llal I L-7 cont ai ni ng
|Suhe dedindroyp GOW%P’CPﬂe‘fc Pt 0 conducting the
Wiy TritRIupR S8 ?y,@ were run with IL-7 sanples to be
tested, in paral to a known E. coliderived IL-7

WAl fiope Ulexnetrepeldhd a negative control |acking IL-7.
M@?ro%%g&%érﬁg}en@f sanpl es, added to the starved
ce culture uce "t he dose dependent re-initiation
ACTA Erinh Amarbnﬁwsaaudatud,uri ng whi ch radi ol abel ed

v 3H-Td rshan) was incorporated by
’Ad?\ﬁn n‘B%&%m‘é?’” r‘ﬁjunt of labelling was pul sed and
ABAStiratAgaricus Wisperieer m nute (cpnm) in a liquid
scintjillation E‘é a counter (Wallack).Alternatively,

RIAAL f 5‘?’8} Wggrisonduct ed whil e using a dye

mar ker refl ecting the general netabolismof the cell,
such as MIT dye (3-(4,5-dinethylthiazole-2-yl)-

2, 5-di phenyl tetrazolium reduced by m tochondri al
RedOx activity) or MIS dye (3-

(4, 5-di net hyl t hi azol - 2-yl ) -5-(3-carboxynet hoxyphenyl ) -
2-(4-sul fophenyl)-2H etrazolium). Serial dilutions of

both the positive control and the sanples to be tested
al | owed



plotting the nunber of cpmin relation to the anount
of sanple / control assayed. Figure 13 presents

waelo®ent@sponse kinetic data and curves obt ai neRICT/IB2006/002663
routinely in a typical bioassay: the PB-1 cell growth
was i nduced by unglycosylated r-hlL-7 (expressed in E
coli) or highly glycosylated r-hlL-7 (produced in
manmal i an cells). (Data points represent the nmean SD
of triplicate determruﬁéﬂnn. Figure 14 presents
dose-response kinetic data and curves obtained
routinely in a tym(xﬁa&%gassay t he PB 1 cell gromﬁh

Iy

lal_l 2z oY S oo

Name \'4 J I Ild uCu IJy (v i) T yb\. Iragcu 1 3711 e [ \C/\'Jl CDDCU | || E.
co|®lcN hi ghl % gly ||&abd |or hyper gl ycosyl at ed
Gle hAt: - 7| Mano d Ao _rmiVAenl Gah cBlveans stoacture specificity

LEA represent the mean SD of tiripl i GRINACBRIGIERADaNH M) .
They i npprtant parfaneter to|be cogsatfitictsbaniine @i§bmers

WGA| Sa[ipl'eé \as The ELSU =1concentral GRINAL Gofé of KL Nﬂll@ﬁl Glycans,
hal f-mekimal | actijyity., A hi gher ﬁ@ggaéreanl ng a | ower

UEA | ¢ vty Actvitly corparapit Tty betweernm =7 batches
| i s| addr gssed -+v'i a the gnal ysis of Fﬁg s dose response

ocnbvn nn Y. cuehldlae el ana H
C Ul vC | S LR R A~ CT, SOCTTT TAS Sl Upc \ UCTT 1 | \Jl || ||Cl/\| IIClI

MAA | Sctivit v. Friom al I+ eurve par anet Ney5Ago-BGatp4GIcNAC-

ACA | copcentfation (in ng/ ) pools pEathdGaNAcuf)-RafT-amtigen)

AlA toget hey. EDS0 correspgonds|to th@alda(?rGQI?eGgm@aamigen),
to|i nduce one halff of {the paessi bjsgetggaxi mal i nduction

ABA | activity rnyvitrg. Tnijthrsiregal gg-tafNiAY. @Rarél
nmol| ecul ps cofres ond t|o Iovv+ED5) Maéblses er eas |!1

e

EbbO—copcentrations—wi—be~ Lypl i
PHA | bibactile ILL7 prleparations in AP ﬁ@@eré,s@'an?lhed

L vitro hioact \lif\l difflerendes at QOmRLeX g Q@Q |I\1

representative of simlar i Euvrvo bi oact ivity
Results Q]’Bfﬁr%‘#eéﬁ%m Fig12he present invention. Exanple H In

Lectins cxéa\@r Sl cg Bi Fﬁiai;amﬂﬁgybmc?\g |ﬂformrat|(r)rrr31 on sfh%g?nn%rr?l
structurerqfniee gtoassibjé gtyedn deearafieh bf the rm(rﬁnedslbf?opmtelm(‘deﬁdn

Thus, AGARARE" QPR A B oR) GRO Bnd BHINAL, AL 68, BeuhS
respond p@&uﬂ@élyaiuggamny)memréséme ofal! amd IQDGNdaMstI'Lenﬁes béanng
adm ni strations i n nornal I[i)rlrmtes g{& tél
these mepABARANGLidesro ey SPEGitic o2id alaemaémﬁdarw' /’{ 4?6\/@@ the
presenc@Pf @@Qcérﬁst ﬁrdéﬂﬁe?ﬂ@)& R M%%R'é@rihl %ﬁﬁfa@éd’ﬁpﬁbﬂ ahe

e dose |l evel of 100 ng/kg/injection.
a lesserTextanicABfi Haissravealsi thall the 1@t glycayis are xéandedewiil little

s of IL-7 over a period of five
GalNAc gg{g@(’ﬁ%‘lr%éeh%eks The animals were clinically
LEA hascdfﬁmtwbd GaldAc indigatingrthe Ipresemice af I\BdennqueIctmm Ameng

ected, at diff t hr oughout ..t he
the GloNAZApCIGnfealys tested Idila oot SRolRhyarmis toerifh S 25 v
acetyllacﬁfeénﬂheP&\Raaﬂia%déftwb%r@l udy. Al animals survived the
study and had no adverse reaction to slL-7 therapy

WGA progaried atweak ganalrdug fo-glanaBindigaAfigitna 1=0rﬁcﬁtré'PM%$j°f N-
t f. a

ko ol B oBtpleL REORERRS ik RO Ukl Shonsaer

lectin affmityidlifﬁcmlem oparatedet ect ed in the serumof all treat ed

ani_nm i son ’
UEA. ng B0 Bt i B8Bande, of SrarishBY E0se HERERbG Totner
weak indidzRity Gin undofisied, but effectivd fatogyatiorcsfl the NaGlyeansluct i on
of high titers of IL-7-binding antibodies in sera
ranging from1:400 up to 1:5000. Exanple |I. In vivo
bi ol ogi cal activity of hvperglvcosylated IL-7
pol ypeptide in
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pri mates Human hypergl ycosylated IL-7 (hlL-7)
expressed in CHO cell line (Exanples Al, A6 and B) and

weoorPimEo as in Exanpl e D, was eval uated in viROI/IB2006/002663

determi nation of pharmacoki netic and pharmacodynam c
profiles of hlL-7 in normal prinmates. Nave young adul t
Cynonol gus nonkeys y iacaca fascicularis) were entered
into the study and divided into two groups: untreated
n=2 and hl L-7 100 ng/ kg/injection n=2. The treated
ani mal s recei ved singl e subcutaneous adm nistration of

[ I e
WiAD e, EREBCITROMMEY Sichc! 2630 MAYG Vgt 38, plond tindieating an
etfﬁen’evepaalylailpntdmrbmbhbamd Ga@ymnﬁdy: on days 1 (0, 3, 6,

SRR G B, B s b e B e

streg! sighalst daprobatkating &ied i resultd tof. MAA.| PHARY signgl euggests the
subcut aneous adm nistration of hlL-7 in macaques, the

Reesaneacd karae i er fedirantanaany NhaaiRters of hiL-7 were
established fromthe first 72 hours: The pl asna
profile showed a bi-exponential decline after peak
Nibss otypicabmammatiam K3-@lyceds pehatieaterized pn| CHO- darl‘mchblh7 (when
ag% %lﬁ the range of 30 /40 hours. This half-life is

B‘ﬁ ?Cantly i ncreased when conpared to the half-life
observe th the E. co//-derived reconmbinant IL-7 (5
to 8 holrg) ag%:ln' stered in the same conditions. This

reflects an i in vivo stabilify of THR -
hypergI/ csyl L-7 peptide ip_bllo The 'nmean
resi den %R‘llgaliﬁﬂgm&é ®hours verslus arlound 10 hrs
with the E CO|I product The tine e a maxi mum
concent p/akj on Yelic A#d minutes. In conclusion, the

phar macoki netic study shows that the hypergl ycosyl at ed
| L-7 pol ypeptide of this invention displays an
Altogetheed thease mangheﬂiqatmrtlnaicMei GElO cehnbasecﬂ exprdssigm system

L@Ieﬁggﬁ%'laqtr%%ggﬁrg# gp%ggﬁr%p a(trﬁ'geﬂ%q Itgdosaccharlde as
d® éd llrﬂmi deIBWfr@aﬁ%Jren b?é?fdh@betb&helﬁmlaéélda@@t posntlon 70, 91
respectively 200% and 170% o0

amahbfiaw'tm {nagh werrealbtas@mmgtep?@!ﬂ@v%wetﬁt Q/%lﬁu‘egmdm@dues Also,
expressin

O By od I B O g e e ),

Ehaaefgreeralihpuglecbleeasgsomp@esiabhtedaN gyeans ard &xglypans the IL-7

gty Rt chBiR h lubsl R 40 ofuhl g BSPEaRSh Blbins
injection and returned to baseline values only 7 days

post injection. Follow ng single subcutaneous
adm nistration of E. co//-derived reconbi nant |L-7,

)H&%élé'# rBiiudr Substariase! dig palues FefmliiBRoskiReland long term
ells expreSS|ng occurre ays post injection.

tablityiof 816 recambinars pi) calt expessed BR-hyper gl ycosyl at ed

I L-7 pol ypeptide in nore Ionger conpared to E

co//-derived reconbinant IL-7, reflecting the | onger
Sedreh forf eptimial Hg;mmmlgﬂem: ob jheadrelg substangel wase pomdu;:tem throughout a

mat.es as sho | ow. ,The results
rotRayBR, FRatR Tl o Shaiath e Tbass abuGrofl s conditions
wiﬁpérbﬁtréathrOprL tancﬁ?Uln’icﬁjlﬁdr aopeéiitedtion, agitation, intense
b|oavallab|llty es not translate .into inproved
imainaee '&W'h@'ﬁ'%ngequgb%@b'“tyrpfftﬁ%Puf'i'ﬁd eot¥Rded delivery
profile obtained by sub cutaneous injection is nore
efficient than the acute delivery profile obtained
after IV injection. Here the hyperglycosylation of the
protein i nduces a prolonged kinetic profile, which in
turn translates into an i nproved
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phar macodynam c activity. In view of this extended
profile also it is also expected an inproved clinical

W@ 2doenamee, because drug sides effects are usurdT/1B2006/002663

i nked to peak concentrations. CLAIMS 1. A purified
mammal i an hypergl ycosyl ated |L-7 pol ypeptide, wherein
sai d hyperglycosylated IL-7 polypeptide contains at

| east three N-glycosyl ated arg,no acid residues. 2. A
hyper gl ycosyl ated I L-7 conposition, wherein said
conmposition conprises at |least 80 %I L-7 pol ypeptides
which are N-glycosylated on at |east three distinct
am no acid residues. 3. The conposition of claim 2,

mgldyecwrlnpbb(dpurgﬁq@bseqqrminamnbumes ILbét weersiwums 4o db@sdable in
| L7 i . Wh :
Adpiba " YBF e LRIl BlindYsr alaiatGRRKaMFarndbetiH's to 50

nVIPEABE YR8 Y bRlsetveré - éhosempdrorhi @RI=6{0 cloai™ 2and Rieal storage
whi ch conpri ses at I%ﬁ%ﬁ 80 %1 L-7 polypeptides which
temperAtyes WATE PEVRN ¥Pdme ﬁf‘e(qé up to ei ght distinct
%&a aA§ '|cﬁ~ cBRHiSion 0P sLiMAEABtsQPRIySor e pHQn{éPs),Sm\é?fbe added

gl ycosylation sites. 5. The conpdsition of claim 4,
todthepreparafionde prexeniveen covalentsiulde agpregatipdl ypept i des

" (o) .

AR BRI 2bg8 3ol R LN ubfToFPEL g copgontatr
rhnging \iromn B:Ftoy 8 @siyanli, prefeiabbsfrom. 2.0e 4.0 mg/ml, for more than 12

B PR AAEH JomSFBIRSh i BB of W APFReB stabity
gpeptide. 7. The hyperglycosylated |IL-7 conposition

of any one of clains 2 to 6, wherein the glycosylation
sites are naturally present and/or artificially

%a@@#l@%l | Iﬂroﬁi#é"?at'\r)g' %’g‘ttﬂg& %ﬂSﬁ%fsd& rﬁS%ﬁ!&ﬁ-&llg—?&EFed recombinant

MImadn’rh‘L-'Qirtas@gcif;MbioeSW)g he IL-7 polypeptide is a human
I L-7 pol ypeptide and wherein the glycosylation sites
are selected fromAsn residues at positions 70, 9 1

Tved bibldgical Nactivity R SinbindialibhOcelRdetvld résdnabiiant human IL-7 was
artificlially created glycosylation site i

na
eyaliiated il ASRACHICHIaBISAYaNtP| %ﬁwimenp&ea%fcgﬁii,neﬁetr@ed' ffom bone
RO edils CberFa ;@3@@‘578% m;i'abc‘? I PB.A e(%r%f%ﬁ?@bm%ﬂk! bSNZ, Deutsche

conposi tion any one o al s erein said

Sammiyng yer plikepeganismeni sed delllsuliuren), i sticity depandent oadlL-7 for
: ' t PR,
OFEDTHE S0 A AT OROL PR U N Tposp ol wers

rasigtinedhn sulbwerini @mgerzial dhiy eenthinirsy bedujudn senel sthieved for IL-7
e.g., atriantepary or biantenary structure), nore

st omi g MEPRRR i oh mamnoss and

Bi68$34dy8 | WisreSaRiWith DY eaHphss RNk ié<1bd t iRrgeraifdl 16 isokndwn E. coli-

acid residues; c) a sugar chain sialylated b}/

deriyRe 3L-€-pasifivelconipkand asegaliveattieb lagking IL-7. |

IR0t CBRRSESASApIe8N R ) thR Stafled! LIRS ARdGRA the dose
i Splaying between 3'to

depehdéentNee-irtitidtigal ofc cels aroliferatipnedigningomhich radigiabelled thymidine

e B ERAL GeE PBGI AR BeBl Fhahe f pootn
Wal phieed eindi inBgsured iPcbumtsqsbraainbtehjopnatia = hiquid ssintillation Beta

with a termnal sialic acid residue.
counter (Wallack).
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11 . The hyperglycosylated IL-7 conposition of claim
9, wherein the carbohydrate chain(s) conprise from

W eqrai@nt enary to biantenary structures w th Per1B2a06/002663

or conplete termnal sialylation, nore preferably a
triantenary structure and tri or bisialylation and/or
a diantenary structure with disialylation. 12. The
hyper gl ycosyl ated I L-7 conpogbtion of any one of
claims 2 to 11 , wherein said’IL-7 polypepti des have
an average isoelectric point inferior to 6,5 and

|
?rYdagfti/gﬁlrent %&%ﬁg%fﬁé’ cBhdY&ted mhllétkﬁ)éffﬁg @ dyePmérkefPBflecting

ectronet r_ly anal yses or an
tm gengral mﬂt@mjllsm omhegmjl gugheas MT T dye (B-(ha-dirsethylthiazole-2-yl)-

AN BT Aol BYLAERGAER Rk gfiy o s oo o

(4 loadimethy/IthazbR2-yWyes (B carberyrdethbxypHengh+23(4rsulfopheh g i 2H-
poI yyﬂg&él des show an in vivo extended half-life and

idence time in mammalian host. 14. An |L-7
pol ypepti de having a nodified am no acid sequence,
wherei n sai d sequence conprises at |east

Serial tllleions| 9f botbathe agitivessopitral pod tbet@mmogg toripe tested allowed
p@ég n‘p@ﬁ%ﬁe llll.ﬂ'ﬁb&f otctj.?% mr% tloffi F%g 9hfg?€sg:{ @Ep%bﬂﬁ'ol assayed.

gl ycosylation sites, nore preferably 1, 2 or 3; even
1 2. tid I ,
gyrsr&agresmgﬁréqqg geépanipoﬁvﬁ%tdiagag ﬁgrgﬁf\'{essggb H@dar'ommely ina

tyi6l epieBsSdy: athBUPBm Ideﬂ?gmtw PeRS iifGusEITBY i §mg19cd$lyl%1téh’ r-hiL-7
several am'no acid Ications selected fr

(xR auRshin gl S h sleemiated ThlcE dat Usoddh mempalian cells)

(Bﬁ@@?ﬁ& repﬁ’éﬁg@é mea%ﬁ%ﬁlptlc%%%@mq '0347322??

“Val 82Asn - d uB84Thr - d uB4Ser - Lys97Asn - Arg99Thr -

L%%%gﬁ%irgpése% é&%fésﬁe}%ponsgw%ﬁ%gfg a al’iﬁ%&xg\g%gébtéined routinely in a

k/;gUéIZBIBhésay Neg4PBsn cellMgitolvti Was -indlidet¥ B§eanglycosylated r-hiL-7

t 147Asn 49Ser, or a djstinctive f
(ExrrpsRAd ot %et}a,lfafghlmghrceéx'?te@ %ﬁﬁw&r%my[ai‘gﬁﬁﬁa (produced in
ﬁ\é(rﬂh%bhy c%‘lsﬂ eaShtad pcﬁnts1err1fel‘;ent12th@r ri‘aéaﬁ 93' ®ES of triplicate
. A nucleic acid nol ecul e encodi ng an -
Ctﬁwryp@@hdrde of any one of clains 14- 15. 18 A nucleic
acid nol ecul e encodi ng a pol ypeptide conprising SEQ ID
NO 19.19. A nucleic acid nolecule conprising the
Tregiraportantt pSa@dtér HObe2 consideredr fan easiplsampte avas the ED5S0 =

ShERBERERS o e FelEb S8 35RO EERERLFPa o

Fi0HE | e| c aC| d rml ecul e according to any one of clains
17 to reconbi nant host or host cel

/&twﬁy.@mf@rablbwcl?@weaedbﬂdbﬁ*@h% ig |agdrgssed \Q% the, analysis of the
c\flﬁ‘éor'égﬂ%&?éét chigst a?ém@%gssﬁll%a PRI HiidM, RlaRintdIZ&tivity. From

erein said host or t cell expresses or o
allveuree pacarseters ant BRSO sancenitatipndin ad/mi) poelapagemetsrs variation

an r i at cosyl &r .

8PaBr R0 PoaSes Rl bsLr L G8F PeBiaR) g induce one half of the

ﬁds@lbyé tmaRigiatr gﬁi&cﬂcﬁg%cﬁi&dy i m’ttdaoth ctﬁlsfprre?brdl rdgldn bioactive
pept i as de in any one of c

melecels%rgqsn@n 49 lew £bBf Ngues WPHRRE IS, FBd, garcentrations

Wil rnértyélbalq@nnm’ea&mﬂmgs&pa@ti@ﬁs th webecul e

encoding an I L-7 polypeptide, and b) collecting the

| L-7 pol ypeptide produced from said cell
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wherein the culture is perfornmed in a fed-batch or
per fusion node, allow ng the production of a

whypengldyrcosyl ated |1 L-7 pol ypeptide. 25. A dr URCT/IB2006/002663

subst ance conprising an IL-7 pol ypeptide conposition
according to any one of clainms 2 to 16, wherein said
drug substance contains | ess than about 10% of un- or
nono- gl ycosyl ated I L-7 polypgﬁt|de and/or is
essentially devoid of product-related inpurities.26.
An anti body, as well as fragnents or derivatives

Né?/%ﬁﬁelfess,sme\ﬁtra dtﬁ?éétb(/ ity arqgﬁfé@hs@&hré/ﬁo%ééb@anlyLre?)resetntanve of

pol'ypeptide as ove I n any one of clains
sirﬁtlarﬂr‘;l viva bhivaotivity aliffereaces nipe present invenpensi ng an

anti body according to claim26. 28. The use of an

anti boby of claim26 for the manufacture of a
BrediglenEntinf wivot eeatiathe ter)hopuadehisitgt ol dydesyabsyiated IL-7
or autoi nmmune di seases in a manmalian subject. 29. A
DohPERtde IR PIBAteSonposi ti on conprising an effective

SR hy ¥ 9@0 4 edupst ?sElE-‘? AHAEEAINtOHO 8eIMiRS (ERAMAples A2,

one or nD nmaceut i cal conpatlble carriers or

Aéx @indi Bitand wnﬂﬁd pamqwogu i EXEMplsIds WMasoavapatedaimmvivo for
%gﬁ?gﬁ%{bp Eg@ﬂgg?\ﬁﬁﬁ%&ﬁ&)} Sfoﬂgmr@gﬁ_ef ?%Je?étéd riﬁaﬁnnlstratlons

inhbenaly@iehatesnce a nonth, once or tw ce before

accinatio . before and af t r vaccinat. i .
NS yping o yBplibisdppaftun (Mes3os i Hifiey dn=4) Were entered
iGOMRRS istudN afd @%&w@ﬂ%ﬂfer?l‘y@ééﬁat@dtélﬂﬁatf e tddee level of 100
manuf act ure of a nedi came t o ‘cause or dul at e an

ugaﬂlfgm@qtlggp'ﬁr@ggeq animalg pcsived atotal gl & sHhcufgnegugagministrations
Wetf\feF r%l fé‘ﬁﬁﬁegf Cfi@ge&ns'.eﬁu{l\% wéé%cg}rﬁn affmals were dclinically
pr o

opol esis stinmulation an
(mspmeﬂl maarua)mm»fmmthu perinde Bkwbepemmeas wdeecallestegt at different

(o P ol B Bl ) G TRt 107, pdf1dRRoR, on day 7

drRinatthé eAd oferisthbiy.e fever, Dengue 34. The use of
claim 33, wherein the hy cosylated | L-
ﬁdbla?ks%%ﬁuwwgdttaeb%u%§ Eﬁér@a heeres rackiendi siLch therapy.

/&ﬂnfn@h‘%ﬂf}ﬁ W%II?’W% Yo&ally aﬁell toistateRe VPhert keditdd Biinterference in a
ereln t canment | s for inproving a thynbpoietic

specificdrlySArassaynainoed atrgetesting binsling aatibodis, npantidse’ antibodies
vg%r? rﬁpgt%aegvm:‘atég'ts%r rﬂeof Pﬁé%l{eéfégﬁd%hﬁt Zlg ggmpga ||s%rr1] I\f-\n C%Il-derlved
r@cmbmbnhm;ytﬁtrgmgmmodmﬁdoas aahighle pudéieéd diwg peoduch induced, in

GRUBES 0L AR b, Ron B L SEORRG gt s

BAGME $R¥In d100sup © bgo@xyjm nistered in association wth
an-antigen or a mxture of antigens, to provide a

t herapeutic i mmuni zati on agai nst malignant cells,
virus or bacteria. 38.The use of claim 37, wherein t he

EVRoE! Y CRs YRt Bfbiddicd &\mge@[{ 'hqgelhﬁlcﬁé’vléiéﬁr IlI 9 BSypeptide in

AanT I st ereqd 1 1m assocr a W th GV CSF. SE
prirfatediG <110> Cyt heri s <120> GLYCOSYLATED | L- 7

@E%gﬁ%ﬁ%&}'@%’%yﬁ ﬁ_ 7](39_ 7)Bg>:()’p4rg\s/égd<%168|>-l& celﬂmg (Examples A1,

A6 and B) and purified as in Example D, was evaluated in vivo for determination of

O

pharmacokinetic and pharmacodynamic profiles of hiL-7 in normal primates.
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<210> 1 <211> 152 <212> PRT <213> Honp sapi ens <400> 1
Asp Cys Asp lie Qu Gy Lys Asp Ay Lys Gn Tyr Qu

w®eeo7vai40Leu 1 5 10 15 Met Val Ser lie Asp G nPCEIB2Lb&002663

Asp Ser Met Lys Gu lie Ay Ser 20 25 30 Asn Cys Leu
Asn Asn G u Phe Asn Phe Phe Lys Arg His He Cys Asp 35
40 45 Ala Asn Lys Qu Gy Mt Phe Leu Phe Arg Ala Al a
Arg Lys Leu Arg 50 55 60 G n fhe Leu Lys Met Asn Ser
Thr Ay Asp Phe Asp Leu His Leu Leu 65 70 75 80 Lys
Val Ser Gu @y Thr Thr lie Leu Leu Asn Cys Thr Gy

l@&l%}fi‘iun adip @%dﬁd&gﬁ% Yn&#l&{béﬁxléﬁé@a %@1&&/&/&)%@ &ntered into
n Pro” Thr s Ser 100 105 110 Leu Gu GQu

therstwsalsé dividad lnsistwg grogpA: utseated nEganddHLAs H0Q Bg/kg/injection

FA 'ﬂﬁgtlgc\?ea?éﬁmﬁg rE@éIv%% r@% sh?gguthﬁgo@e%d rﬁs@@on of hIL-7.
T dnpraalsl webd $Ilﬂl|¢5||33.5ﬂb89ﬁ/m>dﬂl¢ﬂg.]45 S40s.<Bldel Bpécimens were
S3iode Bl TR R S, KoL e SRRt opes 1 KheS. fag ond 12
ﬁdﬂrsﬁ%t i t|6|9)92t394t79§21térﬂi 489 ttg tet ttg 48 Met Gy
I s la Trp Leu Trp Leu Leu Leu Ser

Adminisigation o ILt7tha§twelt @olgitated:v@tht e lacel reaciiogeat inigction site.

t 9
AP B iRseraSts aahiafiol Sty BL I LAtcRid. e
pegnaagkioatic pattergandt pragieters tof) hﬁt—@ wirg estpblialhed g'am the first 72

caa 144 Lys Asp Gy Lys GAn Tyr Qu Ser Val Leu Met
NAUS'ser |ie Asp G n 35 40 45

e The plasma profile showed a bi-exponential decline after peak absorption.

e The observed product half-life in plasma was in the range of 30 /40 hours.
This half-life is significantly increased when compared to the half-life
observed with the E. coli-derived recombinant IL-7 (5 to 8 hours)
administered in the same conditions. This reflects an improved in vivo
stability of the hyperglycosylated IL-7 polypeptide in blood.

¢ The mean residence time (MRT) was 40 hours versus around 10 hrs with
the E. coli product.

e The time to reach a maximum concentration was 180 minutes.

In conclusion, the pharmacokinetic study shows that the hyperglycosylated IL-7
polypeptide of this invention displays an improved and prolonged pharmacokinetic
profile, which translates into improved pharmacodynamic effects..

The single injection of hIL-7 at 100 pg/kg induced a significant increase in
peripheral CD3"CD4" and CD3"CD8" T cell numbers, respectively 200% and 170%
of changes from the baseline pre-treatment values. The number of lymphocyte T
cells (CD4 and CD8) expressing the specific IL-7 receptor alpha chain (CD127)
transiently decreases in peripheral blood as early as 6 hours post injection.
Lymphocyte T cells expressing CD127 reappeared, in peripheral blood, 48 hours
post injection and returned to baseline values only 7 days post injection. Following
single subcutaneous administration of E. coli-derived recombinant IL-7, the full
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ttg ttg gac tec atg aaa gaa att ggg agt aac tgc ctg
aat aac gaa 192 Leu Leu Asp Ser Met Lys Gu lie Ay

W@Ee007A830Cys Leu Asn Asn G u 50 55 60 ttt aac PCTIR2006/002663

aag cgc cat ate tgt gat get aat aag gaa ggt atg 240
Phe Asn Phe Phe Lys Arg Hs lie Cys Asp Ala Asn Lys
Gu Ay Mt 65 70 75 80 ttt ttg ttc cgc get get egg
aag ttg cgc cag ttc ctt aag g aac 288 Phe Leu Phe
Arg Ala Ala Arg Lys Leu Arg n Phe Leu Lys Met Asn 85
90 95 tct act ggt gat ttc gat etc cac etc ctg aaa gtt

Sssiny CO127 d4d
i 2 opingu 00 et ey darad 4 o

nosy injegtianc Tth@c kinsticggé r@agp@rt OGUPAGEY @’gélyaa@ly,@éylated IL-7

it 1, s Wk ARl T St lectpinnt 1.7

rﬁﬂ@ctit@gth%dan%@gh%t}ﬁfegbfghgmglgamylmw ﬁla—i pm:lyperﬁiﬂeﬁsha)rlmates as

eu a ro, 1ar U,

SFpenepaonshasserenuls erg e B RESyoUS sy <fpliiEfhat aithough

IVaédthr%ttta%ntdeLﬁit Qes@ﬁs i 3F beftér %Qvé;wnwsm@ Hodd Aot translate
s Phe Leu Leu 145

méo lmeepvgeo pha@n%%lr@&lg % ctéagnatqctt%l? @g%néiﬁfi delyvery profile

c@}%in%frj g)y}fg% (%391 ?Jt‘} I@%Eﬂ%ﬁ% rESHa &fl@leﬂ/gﬁalrf%t@e £ gt %lvery profile

cgﬁgnedtaftegth lﬂjBCﬁéﬂ Bere thes hyaet@iycbsﬂlatiqwef 429 proteRTinduces a

Ho |en <400 Cy

éngﬁ% qgr&é’ﬁfpp[ i Le‘Uﬁ'Ifg I§er %ﬁu\{?ar‘fﬂfés éH@eugg {hproved
dk@ﬂm‘é@éd;&r%%@%@tnﬁ%@ IY&lewAbfitHie f‘ext%nﬂe&tﬁofﬂé raldd # i$also expected
Gy 20 25 30, Lys Y)LsGInTrGI VaILetJ.
animpERvedglinica tqlgr@n@an 8eAuss deig gides &) eﬁgspa%.uswy linked to

Ser Asn Cys Leu Asn Asn GQu 50 55 60

;ﬁ%%ﬁ%@aﬁ% Lys Arg His lie Cys Asp Ala Asn Lys
Gu dy Met 65 70 75 80 Phe Leu Phe Arg Ala Ala Arg
Lys Leu Arg G n Phe Leu Lys Met Asn 85 90 95
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Ser Thr Ay Asp Phe Asp Leu His Leu Leu Lys Val Ser
Gu Gy Thr 100 105 110 Thr lie Leu Leu Asn Cys Thr

w@op7mmoval Lys Gy Arg Lys Pro Ala 115 120 12G1/H2806/002663

Leu Gy Gu Ala Gn Pro Thr Lys Ser Leu Qu GQu Asn
Lys Ser 130 135 140 Leu Lys Qu G n Lys Lys Leu Asn
Asp Leu Cys Phe Leu Lys Arg Leu 145 150 155 160 Leu
Gn Au lie Lys Thr Cys Trp ﬁ;n Lys lie Leu Met Ay
Thr Lys 165 170 175 Gu His 10> 4 <211> 537 <212>
DNA <213> Sim an <220> <221> CDS<222> (1) . . (537)
<223> EPy7-slL-7 Optim zedcg4(@z 4 atg ggt gtt cat gaa
tgt cct get tgg ttg tgg ttg ttg ttg tet ttg 48 Met Ay
Val Hs Gu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser

Le - 1ct t {yg-cC . GICC . .

oats G, ParbUat hudedaBbieyidy" 7 “PRVPRBIEC irein said

hypergoosiatedAlR7 Quiypspitidei eorfins Gltyleast be@dMN-ghyaosylated amino

dgg aag cag tat gag tec gtg ctg atg gtg age ate gat
FepiMIelys Asp Gy Lys Gn Tyr Gu Ser Val Leu Met

Val Ser He Asp AGn 35 40 45 ttg ttg gac tec atg aaa

gaa att ggg agt aac tgc ctg aat aac gaa 192 Leu Leu .
22 heperdligsosylateddla? igogpgsitione whesein Gaid icempasiionsgpmprises at

S 88,5y s i g 060 B e i
arhigo laeid ©gkludsp Asp Asn Lys Gu Gy Met 65 70 75 80

ttt ttg ttc cgc get get egg aag ttg cgc cag ttc ctt
aag atg aac 288 Phe Leu Phe Arg Ala Ala Arg Lys Leu

Ist?{'&eci:?}nﬁ’dti‘ﬁtidrﬁéf blt}arm 'ﬂ?twméin&ii\ti@ t@o%oéiﬁbn aonmiges %mween 80%
C gat etc cac efc ctg aaa ec gaa t -
ansk O Iy ypolypentides Ay |che@re|g_|[\lsglxg:g§yﬁa$¢p Eq?\gagi@a%etﬁree distinct

ShitoGo rER[gud80 105 110 act ate ctg ttg aac tgc act
ggc aag gtt aaa gga aga aaa ccc get 384 Thr H e Leu

Leu Asn Cys Thr Ay Lys Val Lys Gy Arg Lys Pro Ala
4. A hyperglycosylated IL-7 composition of claim 2 or 3, which comprises at least

80 % IL-7 polypeptides which are glycosylated on from three up to eight distinct

amino acid residues, including one O- and up to seven N-glycosylation sites.

5. The composition of claim 4, which comprises between 80 % and 95% IL-7
polypeptides which are glycosylated on from three up to eight distinct amino acid

residues, including one O- and up to seven N-glycosylation sites.

6. The hyperglycosylated IL-7 composition of any of claims 2 to 5, wherein the IL-7
polypeptide is a human IL-7 polypeptide.

7. The hyperglycosylated IL-7 composition of any one of claims 2 to 6, wherein the
glycosylation sites are naturally present and/or artificially created in the IL-7

polypeptide sequence.
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115 120 125 gcc ctg ggt gaa ccc caa ccg aca aag agt
ttg gaa gaa aat aaa tct 432 Ala Leu Ay Gu Pro @n

wee@70hoLys Ser Leu Gu Qu Asn Lys Ser 130 1BGI/IB2006/002663

ttg aag gaa cag aag aag ctg aac gac tec tgt ttc ctg
aag cgc ctg 480 Leu Lys Gu G n Lys Lys Leu Asn Asp
Ser Cys Phe Leu Lys Arg Leu 145 150 155 160 ttg cag
aag att aag act tgt tgg aat ?ﬂg ate ttg atg ggg act
aag 528 Leu G n Lys He Lys q/s Trp Asn Lys H e
Leu Met Gy Thr Lys 165 170 175 cat tga 537 Gu

d""l‘ﬁe‘?ﬁa@@v%o‘éﬂéﬂeﬁ ILLB cortbasitibitof éﬂ 3he OF Blaffis 24@97, wherein the

Is Qu Cys Pro Ala Trp Leu Trp Leu Leu
IL-JUPGEIDGRI@G is ashmmanletémoB@epL% apd | whergin ge glyeosydation sites

0, % ;
i BolElpc i 63k bt Potiovhy 7820 Bnd 16{ TreaPediidon, 110, as
widll dbahyeartifieiallpseated glyedsyiationGites| dsdlisBeqy irbEablasihary preferably
n Phe Phe Lys Arg Hi s
aéglﬁtﬁg@ t@ﬁ %Qba@mi%“%‘g‘e d- Met 65 70 75 80 Phe
Leu Phe Arg Ala Ala Arg Lys Leu Arg G n Phe Leu Lys
Met Asn 85 90 95 Ser Thr Gy Asp Phe Asp Leu His Leu
9. ethe hivparglycesated UL 9omﬁ>psmgo OIcﬂswml@e Phiclaims 2 dg 7, wherein

<pltkL5 BolphEpthes infpristior s epliingd ¥ 1flifkad SelftRadighn:
Leu @)a nBmmadian type Seyar thain] pefaradlyl afdhe jypeGpreiaed by CHO

Lys Lé@s Leu Asn Asp Ser Cys Phe Leu Lys Arg Leu 145
150 160 Leu A n Lys lie Lys Thr Cys Trp Asn Lys

l'i e lbgua Mriga ohalircdaygrishp al Gondpléx Ql-catiahyd@td>cHain (e.g., a
<211> 480 <212> DNA
triantenary or biantenary structure), more preferably containing high
mannose and acetylglucosamine molecules and high terminal sialic acid
residues;
c) a sugar chain sialylated by alpha2,6-sialyltransferase or alpha2,3-
sialyltransferase ; and/or
d) a sialylated sugar chain displaying between 3 to 30 sialyl-N-

acetylgalactosamine, preferably 7 to 23.

10. The hyperglycosylated IL-7 composition of claim 9, wherein said IL-7
polypeptides further comprise or are further enriched in O-linked carbohydrate

chain(s) with a terminal sialic acid residue.

11. The hyperglycosylated IL-7 composition of claim 9, wherein the carbohydrate
chain(s) comprise from tetra-antenary to biantenary structures with partial or
complete terminal sialylation, more preferably a triantenary structure and tri or bi-

sialylation and/or a diantenary structure with disialylation.

12. The hyperglycosylated IL-7 composition of any one of claims 2 to 11, wherein
said IL-7 polypeptides have an average isoelectric point inferior to 6,5 and an
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<213> cani ne <220> <221> CDS <222> (1) ..(480) <223>
EPy7-cl L-7 <400> 6 atg ggt gtt cat gaa tgt cct get tgg

wWor@7oygottg ttg ttg tct ttg 48Met Gy Val Hi SPCA/IB20Y6002663

Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 1 5 10 15 ttg
tct ttg gtt ctg ttg cct gta gcc tct gat tgt gat att
gaa ggc 96 Leu Ser Leu Val Leu Leu Pro Val Ala Ser Asp
Cys Asp lie Gu Gy 20 25 30 Aaa gac ggc aga gag tat
cag cac gtt eta atg ate age ate aat gac 144 Lys Asp
Gy Arg Qu Tyr Gn Hs Val Leu Met lie Ser He Asn

eﬁ%?agf@ afiParéht hdleSRSr Htgipatier &R@5akbacas d@f@nﬂ*’r&d by mass
eg aat aat gaa cct 192 Leu ASI% He Mt e
r

Lys
speeiramgiryhanalysesCps aBe avergge AvalegH w@ghbsgserw éaa7 KDa as
ggat gat aat aag gaa ggt
(g%témtnb?d gg?%ﬁelﬁ@&t@o&ys ‘Lys Hi's Ala Cys Asp Asp
Asn Lys Gu Gy Mt Phe 65 70 75 80 tta tat cgt get
et_.cac aa ag.caa ttt qtt a gtg aat, aac 8 .
PE ey Py gvoeshidted 1 oarjostin §8nEpfe B8 c%E 2512 wherein
84 IAThiseigliBoSfat8d Rpeplitled Bhoivt Bn aAtviRd exteteicttfalf-life and
tea aga gtt fea 'cag ggc aca tta 336 Ser Qu Asp Phe

mean residence tinag irgmamipgliapdioster G n Gy Thr Leu 100
105 HOcaa ttg ttg aac tgt act ccc aag gaa gac aat
aaa tct tta aag gaa 384 G n Leu Leu Asn Cys Thr Pro
14/ sAd IL-7Applypeptidey hagimg & enodified Groing1acid 2¢equeBeeawherein said

HioBEg oGRPrSestiiFe g efficpfloapdiody b e,
Gy He Leu Leu G n Lys 130 135 140 ata aaa act t gt
L% sy e 18, sl RofSenl st Bgios L o
$Ao? A SRR St nha® ST, E pon mor

preferally 1l 2. Leu Ser Leu 1 5 10 15

16. The polypeptide of claim 14 or 15, wherein said polypeptide comprises the
sequence of a human IL-7 polypeptide comprising one or several amino acid
modifications selected from Lys28Asn - lle30Ser - 11le30Thr - [le30Asn - Ser32Thr -
Leu35Ser - Leu35Thr - Glu38Ser - Glu38Thr - Phe39Ser - Phe39Thr - Phe42Ser -
Phed42Thr - Glub2Ser - Glu52Thr - Val82Asn - Glu84Thr - Glu84Ser - Lys97Asn -
Arg99Thr - Arg99Ser - Ala102Asn - Leu104Thr - Leu104Ser - Leu104Asn -
Glu106Thr - Glu106Ser - Leu128Ser - Leu128Thr - lle145Asn - Met147Thr -
Met147Ser - Met147Asn - Thr149Ser, or a distinctive fragment thereof containing
at least 5 amino acid residues, typically at least 8, 9, 10, 11, 12 or 15 residues.

17. A nucleic acid molecule encoding an IL-7 polypeptide of any one of claims 14-
15.

18. A nucleic acid molecule encoding a polypeptide comprising SEQ ID NO: 19.
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Leu Ser Leu Val Leu Leu Pro Val Ala Ser Asp Cys Asp H
e Qu Gy 20 25 30 Lys Asp Gy Arg Qu Tyr An H s Val

wohew7/hMe4oH e Ser H e Asn Asp 35 40 45 Leu Asp PCHIBIBO6/0162663

e Lys Asn Arg Thr Asn Cys Ser Asn Asn Gu Pro 50 55
60Asn H e Leu Lys Lys His Ala Cys Asp Asp Asn Lys Qu
Ay Met Phe 65 70 75 80 Leu Tyr Arg Ala Ala Hi s Lys
Leu Lys G n Phe Val Lys Val Agh Asn 85 90 95 Ser Gu
Asp Phe Asn Leu His Leu Ser Arg Val Ser An Gy Thr
Leu 100 105 110 G n Leu Leu Asn Cys Thr Pro Lys Gu

15 A NEBleleyaci®Pholb8Yle Laoprsthglihe detfiehed oBISEAQVID N@S2 or 4, or a
Adn Lys Ser Leu Cys Ser Leu Gy He Leu Leu An Lys

caaple®sntery stiaed thssedfar Cys Trp Asn Lys H e Leu Arg
Gy Ser Lys Gu H's 145 150 155 <210> 8 <211> 18 <212>
DNA <213> Artificial sequence <220> <223> descri ption
20. fanudléic @icid meguincampnsing thedsedpieace ok8&Q-ICBNO: 6.

ct gaat aacg aaactaac 18 <210> 9 <211> 12 <212> DNA
<213> Artificial sequence <220> <223> description of

21 1A {b&brborhBASIAG GEnudIRiE HcRImdRIBaINacetiding Yo 2agidneasttalaims 17
ag 12 <210> 10 <211> 12 <212> DNA <213> Artifici al

t9ePuence <220> <223> descri-ption of artificial

sequence: nutated domai n <400> 10 gccaacggta cc

12<210> 11 <211> 15

22. A recombinant host or host cell comprising a vector according to claim 21.

23. A recombinant host or host cell according to claim 22, wherein said host or host
cell expresses or overexpresses, either naturally or after transgenesis, an
appropriate glycosyltransferase and/or sialyltransferase gene, preferably an o 2-6

sialyltransferase gene.

24. A method of producing an IL-7 polypeptide as defined in any one of claims 1 to
16, comprising:

a) culturing a recombinant host cell comprising a recombinant nucleic acid
molecule encoding an IL-7 polypeptide, and

b) collecting the IL-7 polypeptide produced from said cell,

wherein the culture is performed in a fed-batch or perfusion mode, allowing the

production of a hyperglycosylated IL-7 polypeptide.

25. A drug substance comprising an IL-7 polypeptide composition according to any
one of claims 2 to 16, wherein said drug substance contains less than about 10%
of un- or mono-glycosylated IL-7 polypeptide and/or is essentially devoid of

product-related impurities.
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<212> DNA <213> Artificial sequence <220> <223>
description of artificial sequence: nutated donain
WEZ2@00010401 ct gaacgaca gctgt 15 <210> 12 <211> 1PCHEBRAG6/002663

DNA <213> Artificial sequence <220> <223> description

of artificial sequence: nutated domain <400> 12
atcttgaacg gg 12 <210> 13 <211> 25 <212> PRT <213>

hono sapi ens <400> 13 Met Phe~-H s Val Ser Phe Arg Tyr

lie Phe Gy Leu Pro Pro Leu Iie 1 5 10 15 Leu Val Leu

Leu Pro Val Ala Ser Ser 20 25 <210> 14 <211> 27 <212>

JRTARZ bbb aS RN as<4@@mehfs Mt ddrivalids Hherdek,U specifically
Cys Pro AI a’lrp Leu Trp Leu Leu Leu Ser Leu 1 5 10 15

nmwr@eeawa w:th) andb- 7@94ypm§ldpra§ definadeabeyeinzanypgne of claims 1
t éé(b» 15 <211> 17 <212> PRT <213> hono sapi ens <400>

Leu Leu Leu Leu Leu Leu Leu Gy Leu Arg Leu G n
Leu Ser Leu 1 5 10 15 Gy <210> 16 <211> 20 <212> PRT

27. A pharmaceutical composition comprising an antibody according to claim 26.

28. The use of an antiboby of claim 26 for the manufacture of a medicament for
treating lymphoproliferative disorders or autoimmune diseases in a mammalian

subject.

29. A pharmaceutical composition comprising an effective amount of a drug
substance according to claim 25, and one or more pharmaceutically compatible

carriers or excipients.

30. A pharmaceutical composition of claim 29 wherein said composition is
administered 3 times per week, 2 times per week, once a week, once every other
week, once a month, once or twice before vaccination or before and after

vaccination.

31. The use of of a hyperglycosylated IL-7 polypeptide composition of any one of
claims 2 to 13 for the manufacture of a medicament to cause or modulate an

immune response in a subject.

32. The use of claim 31, wherein the medicament is for induction of prolonged

lymphopoiesis stimulation and/or amplification of an immune response.

33. The use of claim 31, wherein the medicament is for treating a viral infection,
such as HIV infection, viral hepatitis, West Nile fever, Dengue.
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<213> hono sapi ens <400> 16 Met G u Thr Asp Thr Leu
Leu Leu Trp Val Leu Leu Leu Trp Val Pro 1 5 10 15 Gy

W®E200700 Gl y 20 <210> 17 <211> 19 <212> PRT <Z2HEGHIBR006002663

sapi ens <400> 17 Met Lys Leu Val Phe Leu Val Leu Leu
Phe Leu Gy Ala Leu Gy Val 1 5 10 15 Ala Leu Ala
<210> 18 <211> 20 <212> PRT <213> hono sapi ens <400>
18 Met Ala Arg Pro Leu Cys Thyg Leu Leu Leu Leu Met Al a
Thr Leu Ala 1 5 10 15 Val Ala Leu Ala 20 <210> 19
<211> 26 <212> PRT <213> Artificial sequence <220>

223 des of ichlinos3, Alh@ein theChyergigensnaed IICi7i tide is to be
signal pepti de<400> 19 Met le Va? H's Gu m%r%p Al a

apinpnistaredipassaciation thr!ua'stﬂterlf_%renin@eq'dels Leu Ser Leu
Val Leu Leu Pro Val Ala Ser 20 25

35. The use of claim 31, wherein the medicament is for improving a thymopoietic

recovery in immuno-compromised subject.

36. The use of claim 35, wherein the hyperglycosylated IL-7 polypeptide is to be
administered in association with a keratinocyte growth factor, a stem cell factor, a

gonadostimulin antagonist or a growth hormone.

37. The use of claim 21, wherein the hyperglycosylated IL-7 polypeptide is to be
administered in association with an antigen or a mixture of antigens, to provide a

therapeutic immunization against malignant cells, virus or bacteria.

38.The use of claim 37, wherein the hyperglycosylated IL-7 polypeptide is further to
be administered in association with GM-CSF.



