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TECHNICAL BACKGROUND AND PRIOR ART

20 Multiple sclerosis (MS) is a demyelinating inflammatory disease affecting the central
nervous system. The aetiology of the disease remains uncertain. Epidemiological studies
indicate that environmental agents contribute to the development of MS, the agents
presumably being one or more viruses (Martyn, 1991; Christensen et al., 1994). This may
also be indicated by the occurrence of putative MS clusters (Haahr et al., 1997).

25
Following the observation of retrovirus-like particles in short-term cultured lymphocytes
from MS patients, spontaneously formed cell lines from peripheral blood mononuclear
cells from several MS patients have been established (Haahr et al., 1991). These cell
lines produce type C retrovirus-like particles in addition to occasional expression of

30 mature EBV particles (Sommerlund et al., 1993; Munch et al., 1995). These refrovirus
particles possess reverse transcriptase (RT) activity (Christensen et al., 1997;
Christensen et al., 1999) and share a few antigenic determinants with HTLV-1, but are
distinct from the known exogenous retroviruses at the antigenic level (Christensen et al.,
1997). '
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Endogenous retroviruses that are primarily transmtted vertically are found
ubiquitously in the mammal i an genone and constitute several percent of the
genone. |woha®7veen suggested that endogenous retrovirusesTrRg1/2ay a role
i n aut oi mmune di seases (Hohenadl dgl , 1979; Krieg et al., 1992;
Dal gl i esh; 1997). Only once before h a 5 human endogenous retrovirus,
HTDV/ HERV- K, been clear|y denpbnstrated as particles wth possible
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di seases n@gjidriat 8:0 1@b§>sma§ﬁ&%p§eememm.%éd Wf%@th&mrmnkmhéocch#s s found
that nucleic acid ng proteins anal ogous to the nucleocapsid protein,

Gag NC, of PBHiREs NRAIPGARIETEes are found in the above retrovirus particles.
Addi tionally, WO 99/ 53103 di scl oses nethods of diagnosing denyelinating

di sease includin roupi n atients suff di sease
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or pr otejn enco uences, subsequences or variants
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However , upuctmdcbpmwcﬁdmer@adm dpeer leodisearedoldndad the@bbw reftdlicat e t hat
ot herw se mgw escent endogenous retroviruses occurring in the genone of
M5 patient§S nay enter a replicative stage and thereby be transmtted to
cells of healthy human subjects and to cells of patients suffering froma
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suggest ﬂ@@nghudpgé/l%@p@gfpymmg pq{rp@té[spff;qrmg frgfn such disease and/or monitoring the
stage of activity of demyelinating disease including MS based on the detection, in a

retroviral particle or an encapsidated virion-like particle, of the RGH virus-derived SEQ ID
NO:1 disclosed in the above patent application, or a subsequence or variant thereof.
Diagnostic agents comprising probes capable of hybridising to such sequences,

25 subsequences or variants, antibodies reacting with epitopes or proteins or peptides
encoded by the sequences, subsequences or variants and/or such epitopes for such
methods are also disclosed in WO 99/53103.

However, up till now there has been no evidence that could indicate that otherwise

30 quiescent endogenous retroviruses occurring in the genome of MS patients may enter a
replicative stage and thereby be transmitted to cells of healthy human subjects and to
cells of patients suffering from a disease associated with the presence of endogenous
retroviruses. .



endogenous retroviruses. Based on these findings, it is suggested that M
and possibly other diseases are associated with replication and
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An updat ed a§8§le8?f aferfranh e iR g Vigepd Aottt deedassdivairstiageben LTR-
RGH 2- honoliypee ySostiehilcest ahN1903) s RBPE2 BTR Begidn cohtains three class 1 repeats

rather than two (LTR type 1) or one (LTR type 1a and 2). Two RGH clones have been
described: the published RGH-1 clone is 4869 bp long and encompasses a partial pol and

25 an env-3'LTR region and thus lacks gag, whereas the published RGH-2 clone is 8715 bp

long and includes the complete coding potential: 5'LTR gag-pol-env 3'LTR. The majority

of cDNA clones isolated from MS patient material are closely related to the full-length
clone RGH-2 as they contain gag sequences. RGH-like sequences were reported present

in about 100 copies/haploid genome (Hirose et al., 1993).

30 '
Using gag-primed PCR on a chromosomal DNA panel (Coriell Cell Repositoriés, USA)
followed by sequencing, we have so far confirmed the presence of RGH-like sequences
on chromosomes 6 and X in the human genome. An updated search in the human
genome databases demonstrated RGH-2-homologous copies on chromosomes 2, 3, 5, 7,

35 10, 11, 14,16, 19, Xand Y.



35 10, 11, 14, 16, 19, X and Y. WD 01/070941 PCT/ EP01/ 03272 4 The
retrovirus particles disclosed in WD 99/53103 possess reverse transcri ptase
activity wandorare a few antigenic determ nants w th HTLYCI/EPOU03222

di stinct fromthe known exogenous retroviruses at the antigenic |evel.
They are associated wth sequence vard ants of 5 the human endogenous
retrovirus HERV-H fam |y, and anplicons obtained by RNA PCR have >80%
honol ogy at the nucleic acid level to the HERV-H cl one RGH 2 (Hirose et

al ., 1993 to th ERV-H cl.o i nt act open Env readi ng frane
Gostr i bed T [touBsiesgicRs egscd it GG Sk hodSass P are BaNT GRSy ol 2o
descri bed iand siane b $dvemgiganie tietadminantQ8th HTLEH, bettzpe dietihceffornfithe knd@P9;

g/f)l_ l e;blagr %gc& ﬁ&usaljetrowralgegs%t thg%{ogsehg?]ezlggﬂﬁ%/ a?%]asso%]atgg ,ENltltw ﬁéc{uglic%&%g%\t.s ?]IO at
retrovir@sée Fbmamgdmnpuﬁ netieviruRAIRRVH fiaimiRy-apt mplidoys ebiaiheddiyRNARPER

retrovir Usﬂévea%%ﬁon’&&o&eat We%élgb %8& RV& t ﬁﬁa'ﬂﬁmﬁH cBbé’ﬂ@HOf(Hré eetal,

Addi ti onal | denpnstrated herein that not are such endogenous

15 retrovif é%%@”‘ﬁ' tohe RERYHh Flang Wthdatad cren RrMTeading @am%@ﬁcmeéauue@sm but
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sequencelso ptals@a00. 20 in virus particles produced in Ms cell lines or
isolated fromthe bl ood of M5 patients show >80% honol ogy to the RGH 2
sequence and the HERV-H Env reading frane. As it will be described bel ow,
bl ood cel | EvilerneinBepritedharen todhe effest thatrandedenats teyrovdiosesrslosging tartheri n an

aberrantly RS‘QLJkPﬁ@RMEHthi’ ﬂ&!Mdlﬁﬁ@Hi"fEtr%hrdé@é’aép%QF t%%@%ném&‘?d%'h%mgﬁr ker of

cells produ0|% produce the I nfectious RGH2 retrovirus
particl es. Plogd thﬂﬁﬂ?'h‘ 0 ﬁdéﬁﬁ‘ﬂﬁgﬁegaﬁreﬁ‘fth%{ “ﬁh?ﬁ‘ﬁé?reéPc%"éWe&B'é? rantly

spliced 1T5RPéQroO’&Js§§Hér%‘ﬁm§sﬁm§Tfo othef ﬁlﬁﬁzﬁrﬁelld tAgh Mbsadils, bt 1Y vieless 48 @iseablieons

t hat theg tion enco t he nR .M nate at a .single
R 1 MR SR SN P R
inplicati oretatloh tdrhrm ralbmanesphbeighl y unexpected findi ngs on which the present

invention are based include that it rmay becone possible to control

denyel i nating di seases and other diseases by designing appropriate
ef fective Aadiscipgedin WO PYABHISI and diselssed akevendiim HERY I Rer2 sgapencsaplieseiitseases.

Addi ti onl inirué Bé’méléd"&b&lﬂ:%d mmsx bgﬁmém iR SirdrP theiddY o8 Gatidnig¥HBY € d
di agnosti C>(8)(5A: homglogy ’toI tﬁe IQEH—Z sequence and the HERV-H Env reading frame. As it will be
described below, blood cells from MS patients, but not from healthy controls, contain an
aberrantly spliced HERV-H env mRNA which may represent a genetic marker of cells
produciﬁg or able to produce the infectious HERV-H RGH2 retrovirus particles.
25
’ Furthermore, a comparison of a number of such aberrantly spliced mRNA molecules from
different individuals provides indications that the genetic information encoding the mRNA

may originate at a single endogenous HERV-H locus or at a small number of such loci.

30 The implications of the above highly unexpected findings on which the present invention
are based include that it may become possible to control demyelinating diseases and
other diseases by designing appropriate effective antiviral or imnmunological treatment
regimens for such diseases. Additionally, the findings provide the basis for providing
ifnproved diagnostic or prognostic methods.
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35 WD 01/070941 PCT/ EPO1/03272 5 SUWMARY OF THE | NVENTI ON Accordingly, the
invention pertains in a first aspect to a human endogenous retrovirus 5

bel ongi ngWO®1M4RTVL- H HERV-H fam |y in isol ated form or PCA/RPE1/62291 r a
particle formthat 1is capable of infecting a nononuclear cell and of
replicating therein. In a further asgect the invention provides a nethod of
detecting intra-species infectivity (transmssibility) of such a
retrovirus, the nmethod conprising the steps of isolating the 10 retrovirus
froma patient suffering froma denyelinating di sease such as nultiple

scl er osi s, SUMMARY i THE INYENTIRY from an aut oi nmune di sease, a pati ent
suffering fromdiabetes or a patient suffering froma malignancy,
contacting said isolated virus with_a culture of mononucl e | s derived
froma hun%WO@ﬁEWeKP'Wﬁﬁm%ﬂRqW@WFﬂbaP?bﬁ?8ﬂ3°SP”Wﬁge fRszacus ?@%@gés, and

det ecting palrRfbit®theTT\ALHIHERSAH faniily dpissiated forafor hestrovred partitle formdhadt] s wi t h

h 15 re; . ln i1l f ; [ i ded hod
of det oct | Ageratiect Ipad el et sP Ty PRt 88 7, ) 0 e T

retrovirus as defined above, the nmethod conprising the steps of isolating

the 1 et ovifSild a0 flihRRkorAToRhR e HEhOIEARANS intE _PEASIinfagivaRI O
i sol ated 20 "VIruses w a cu?t_ure of nononucl ear cells ger ved froma
non- hunan traosmvissieilty), of sHeh 2 ERiTOMIEYS; the Meliademprsiad theeps @ ISP'Iét'% B the

retrovi BgSey bt R LPAtRAL du¥BEnd onk ABeryBlifating@easesdon apnuitiptbescleRisisa
cul ture of nononucl ear cel

_ > s derived froma human_.subj . cted fromthe
group conapatienhyyfisringfrom ApianiomBNeJisare 3 Ratsn ﬁg{f?rér}#tf,%ﬁd%%%?seér{% suf fering
from an aupgicArsuferingiréeasealigranpptdostattingshidasdlaied virusmitti sadétresf and a
patient sufferi froma. mal.i anan j | koS APInE a88veeXpressi ng
a spliced WEW-uagﬁéflﬂ? g?r}vngifrlo &s&%an%gtsng?%gt?i'g&hggcrfa%?i s€| né avér egi on from
t he pr ot eadiesazas @i wgtetiig infertayi of at legst garaportionobifierpenonagest CRISHEINS f
di agnosi B9 & 9” Jease selected fromthe group consisting of multiple

.15 retrovirus. ) ) . .
sclerosi’§, ~an autoi mune di sease, di abetes and a malignancy, the nethod
conprising isolating nononuclear blood cells froma patient suspected of

suf fering fyoamaihePhispial thet BRRSRR adndihslrifeletectivg infer-spéabsibdtisitya sp|h i ced
HERV-H RGH retrovirus env nRNA se nce,35 ¢onpr.i Sj . j m t he
bi o ease. e AEBHMAELHLPY IS EORSGE aHd aPars S Toico! PeefiBlheenison) 070041
PCT/ EPO1/ 0@3iaéing the retrovirus from a patient as also defined above, contacting said isolated

20 viruses with a culture of mononuclear cells derived from a non-human individual, and

detecting infection of said cells with the retrovirus.
Further objectives of the invention are to provide:

25 a culture of mononuclear cells derived from a human subject selected from the group
consisting of a multiple sclerosis (MS) patient, a patient suffering from an autoimmune
disease, a patient suffering from diabetes and a patieht suffering from a malignancy, said
cells are capable of expressing a spliced HERV-H RGH retrovirus env mRNA sequence
comprising a region from the protease encoding (po/) region of said retrovirus;

30
a method of diagnosing a disease selected from the group consisting of multiple sclerosis,
an autoimmune disease, diabetes and a malignancy, the method comprising isolating
ménonué:lear blood cells from a patient suspected of suffering from any of said diseases
and detecting in said cells a spliced HERV-H RGH retrovirus env mRNA sequence

35 comprising a region from the protease encoding (pol) region of said retrovirus, including a



6 MRNA sequence conprising a region fromthe protease encodi ng region that
is selected fromthe group consisting of SEQ ID NGO 44; SEQ I D NO 45; SEQ

| D NO 46;wBHQoT@®41 NO. 47; SEQ I D NG 48; SEQ I D NG 49; and BEQHPD/NIS0 as
defined herein, and variants and subsequences hereof; 5 a nethod of

di agnosi ng a di sease associated withgthe retrovirus according to the

i nvention, the nmethod conprising the steps of isolating the retrovirus from

a human Sm@%qamcfe%h{wsm@@mg@dmﬂthé %t@é&@\éﬁo&d.ﬁ@%ﬁ #2Pd skRsfeling its

infectivity according he ' above et ing a

pati ent suffPBisgosp B‘i‘ﬁS&t'Eﬁ’ gl §§@,'DN%4‘EIS|%H lpﬁgﬁgnﬁé@ &P‘{? éég%v\hl ch are
associ at edezt?hsEtneDm@aersmcﬁNDMe #reit SEQY D NO: Sicaafefihgtbhdrentdne i nventi on,

t he net hod gp ﬁ% dm nlhstep ng to the patient an effective anount of
a phar malceu?rla&1 a”g WRACS "PS%apabl e of at least partially preventing
the infeétion of ceI I's in the patient with the 15 retrovirus, adverse

| munol ogi S%etﬁo%lsq‘?‘a&gﬁéstuﬁ?" Eg%sle'ééé‘o%hice‘aﬂmﬁﬂ%%trob@% %B@b 'tcptﬁemc the

retrowrus to cel at can e in retrowrus
a met hod ofnverrt@atthﬁgweawqgalorr@ﬁwn@thﬁﬁt@pﬁ Atjselating tae Eﬁt@é'&’sﬁém"t HBUBAN ni cal

mani f est at ks Qufféﬁh!f; &Bm Ay Bf e S86VeliRAsdd A te&Ingts trfeuasity bR Eing to the
(i mmrtallsed) by infection with the retrovirus 20 according to the

i nvent i on, 3P%8 WRRASd conpri sing adninistering to the patient an effective
anount offo a pharnmaceutical agent that is capable of at |east partially

oL L1 1oL g e oS LA PR G5 Ea oL b Pl e T

use as a Sease
mani f est at keressaodiatedhivitin therpee sepsoofitla r@ﬂowusiacwwn@wetbeiwentbﬂ, théyeethedr ovi r us

accordi ng tc<9mpr[ h@ ddﬂ'l\frﬁg’cteh o tl'rla'S tlgrglaﬁ%ff@éﬁ/b Yot d'flg‘?)gérvr'da'ta%&tiltaﬁ gBRAAct uring

of a nedi canen ease associate he retrovirus

accor di ng iscapaide phaﬁé?ﬁﬁ @?ﬁ'a”:%@r%{e'ﬁ@ﬂmﬁj”@t'%tﬂftcﬁléﬁ in thegpadientivgB e, t he

cl i ni calysnmagiiolingt adveRRSmAfunvibi |§$] rﬁp@ns@%@ﬂkﬁf@&noﬂﬂah&’or inBmigraliopds el
responses to the retYOV|rus 0 nve nmet hod conpri si ng

adm ni st er ireﬁ@‘”f‘!? tp g8l sd%f’]ee‘?ﬂt'e%{ﬁhaéf’?rb%s[ 'i“{]?g gr%ﬁ'?ﬁregf’v"é'sphar maceutical |y
active conmpound that is capable of at least partially inhibiting said
| mmunol ogi Caletho%soq(t)rrelgt?nsg a gaqgnt s%ffermg from a disease, the clinical manifestations of which
are associated with cells transformed (immortalised) by infection with the retrovirus
20 according to the invention, the method comprising administering to the patient an effective
amount of a pharmaceutical agent that is capable of at least partially eliminating such

transformed (immortalised) cells;

an antiviral agent for use as a medicament in the control of a disease, the clinical
25~ manifestations of which are associated with the presence of the retrovirus according to

the invention;

use of an antiviral agent in the manufacturing of a medicament for controlling a disease
associated with the retrovirus according to the invention;

30 :
a method of controlling a diseasg, the clinical manifestations of which are associated with
immunological responses to the retrovirus of the invention, the method comprising
administering to the patient an effective amount of a pharmaceutically active compound
that is capable of at least partially inhibiting said immunological responses; and

35



WO 01/ 070941 PCT/ EPO1/ 03272 7 a pharnaceutical conposition conprising a
phar maceutically active conpound that is capable of at |east partially

i nhi bi ti ngoiomozokunman subj ect suffering fromany of the alPor®&Podimeases an
i mrunol ogi cal response to the retrovirus according to the invention. 5 In
ot her aspects the invention relates fo: a pharmaceutical conposition
conprising a pharmaceutically active conpound that is capable of at |east
partial | y sphesneateiticpl tdrepdsitibe compisingfa pharmaceutically petivie samrayndrihat fre

retrovir “Sca?fo‘fec&f ﬁq '|efé9t ,saqhgupmmsma ﬁlﬂné’rﬂﬂ!bféfct LlRriAg 86 thpor taé abdie

retroviru o0 cel ati1 ent can be i nfected by the
retrovi ru§1seasq5m1m&@ekogié%!lre%ﬁi?d§ftftq FGHO‘érHﬁﬁF‘F%?"H%t"th%Wé{?’}jr‘BBeut| cally
active conmpound that is capabl e of at least partially elimnating in a
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20 a malignancy.

DETAILED DISCLOSURE OF THE INVENTION

25 |t has been found previously that the presence of particles of endogenous retroviruses in
blood cell cultures derived from MS patients may be associated with the disease, as
similar virus particles cannot be found in healthy human subjects. The present invention is
i.a. based on the unexpected finding that certain human endogenous retroviruses
belonging to the RTVL-H/HERV-H family are capable of being transmitted to (infect)

30 mononulear cells and of replicating therein. As it will be outlined in the following, this
unexpected and surprising finding renders it likely that such infective retroviruses play a
role in the development of demylelinating diseases, in particular multiple sclerosis, and
possibly also in the development of autoimmune diseases such as e.g. diabetes, and
malignancies. Accordingly, these achievements of the inventors imply that novel

35 therapeutic approaches to the treatment of such diseases can be designed and



additionally, the present findings can be the basis for inproved di agnostic
and prognostic nethods. It is thus one objective of the invention to
provi de awbuwwvam9endogenous retrovirus 5 bel onging to the RCVIEPH/HEBRY/-H
famly in isolated formor in retroviral particle formthat is capable of

i nfecting a nononucl ear cell and of ,replicating therein. In one specific
enbodi nent such a retrovirus is a retrovirus that encodes a spliced HERV-H

RGH retrovirus env nR eguence, c rl.Si r egl: t ease .
(poi ) T eqrisontivs e rent TAISs oFt b e B o HpdpVaiiafhoHichanBéte
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hereof. ;1 i Myl SHRSRAVGAGE in isolafaRiaBim ar if esttoeina @amtibie dhvmabalpr | ses at
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subsequences and variants of the specific sequences, e.g. by deletion,

subst i t ut isgpreqpencgplieiefterti on of one or nore nucl eotides. As used herein,
the term "sequence identity" indicates that a given sequence is conpared

wth a simlar part of any of th f Si0, fheobsst
possi bl B RitGriseAruspeate S et oaRAE T RA KRG, TR0
i dentity i4p of 80 eubtladtields ofaryaiifhetabovesnegifiapeenease BY Hs eIGValFE ddnson
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1/03272 9 c i s y t were
i sol at e20 Histector plavasiani® Y é&%ﬁ[ﬂﬁgﬁg §Eb IB%MC? W.Q@%Eé T@
NO:47: SEQ ID NO:48; SEQ ID NO:49; and SEQ ID NO:50 which has a sequence identity
of at least 80% with a subsequence of any of the sequences of at least 10, 15, 20, 30, 40
or 50 nucleotides. It will be appreciated that the person of skill in the art will know how to

make subsequences and variants of the specific sequences, e.g. by deletion, substitution

25 and insertion of one or more nucleotides.

As used herein, the term "sequence identity" indicates that a given sequence is compared
with a similar part of any of the above specific sequences. The best possible alignment of
the sequences is made and then the degree of identity is calculated. A computer program
30 such as GCG, Wisconson Package, Version 9.1, Genetics Computer Group (GCG), 575
Science Drive, Madison, Wisconsin, USA 53711 using the defaults proposed in the
program Bestfit with respect to gap weight (50), length weight (3), average match 10,000,

average mismatch (-9,000) may be useful in this respept.



were spliced env nRNA sequences containing the sane splice donor site in
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this connection, it was P FI ood cell cultures derived from such
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of T-cells which were characterised accordl ng to CD antigens on the| r

surface SA ﬁ&’[ﬁ% oa&gre,(? 81%%4@&%] d%gg |mpl 91%& g p{%@ﬁceoéfqpé)é)éd @nse%en

T-ceIIs ucl ng e retrovirus accor
the i nvent itseif matyyoei acabiker ﬁostherwretShecerﬁN@eordﬁheldﬁe%eéfanﬁrﬁ?ﬂfﬁﬂéﬂ‘aéﬁecdf@l I s

e.g. at |egst R% IR hpear B odcBNE 8n Bllelié mmber suggests that such specific
sequences and/or retroviruses comprising such sequences may be particularly interesting
disease marker candidates.

25
A retrovirus according to the invention can e.g. be isolated from a patient suffering from a
demyelinating disease such as multiple sclerosis (MS), an autoimmune disease, diabetes
mellitus or a malignancy including leukaemia, e.g. from blood cells, blood plasma or a cell
culture derived from peripheral blood of said human subject. In this connection, it was

30 found that blood cell cultures derived from such patients constantly comprised a
significant proportion of a specific type of T-cells which were characterised-according o
CD antigens on their surface as being CD3+, CD4- and CD8- T-cells. The proportion of
such T-Célls in the blood cell cultures producing the retrovirus according to the invention
typically is in the range of 1-20% of mononuclear cells, e.g. at least 2% including the

35 range of 2-15%.



WO 01/ 070941 PCT/ EPO1/ 03272 10 Retroviruses according to the invention

i nclude retroviruses obtai nable by wultracentrifugation of a cell culture
super nat awD oo7@4cel | -free plasma sanple in Opti prepTM densiEpPyr/gRnazi ent
medi um fol | oned by recovery of the fracti on containing intact retroviral 5
particles. Protocols for -purificati qp retroviral particles fromcell

cul ture supernatants or cell-free plasma sanples using ultracentrifugation
on an Optiprep gradient are provided in t he acconpanyi ng Exanpl es.
Retroviruses according to the invention include human endogenous
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replicating, &%ng&mrﬁag%rﬁd&nal ly, it has been found that the retrovirus

is also capa ting non-bl ood human cells such as e.g. liver
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retrovir USRétFovﬁ\ls’éQ acéoRdaPloan@invériibe ticludg hamaroendogemausaerdvirusesof thehe

retrovirus_shows ner.i fec w [P5 — fisabed in the
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rabbits a%cé@iﬂlmlmxte&ﬁ tatrogipsiufified feanbpatienteserym Otﬁéell sHitee SRR @AB0genous

retrovi rus, accor B the ac®dth bx¥daoldsncl udi ng a
retrovi rus ISI ngqtﬂeh cg{g\égg@eg seqﬁ%ncgt agt/ |é:$pat | east 80%

i denti cal to the RGH+ 2 virus sequence published by Hrose et al., Virology,
1993, 192T§%re93wru§9céd?dnﬁg {oukieAien @Sa@aﬁé dbiondrated trerfolonig atesples, et hod of

detecting Intra-species infectjvit nsm s i, Lot n enous
retrovi ﬂﬁscﬁ?@@épﬂmf?@“?%a piqed F‘i’l\f@ﬁt’%/dof? ﬁ@mﬁ%?ﬁ’é‘?ft YD %}feé? fHNFM% Qrfﬁ

i sol ated r gitbimviunt Siskase; Bab&es eda imatidnaacyc amd ofrreplmﬁtlnwmfnlﬂcﬁwronélm ts such
as bl ood Cel ! S d [l \é%mtgrﬁerg@v"glﬁw% #Phtﬁ&?)f IHI%EU H‘oﬁw%dd&%uﬁ{aﬂ'&blw@ucl@n

aut oi munehash gnancy, detecting infection of
sai d*cel | say\e.ghlvémnsetrovi rus. 35 The detecti on of the infection can be
carried out in several ways. Thus, in one way of WO 01/070941

PCT/ EPO1/ 03272 11
20 However, besides being capable of infra-generic transmission, the retrovirus is also

capable of infecting a non-human cell, i.e. the retrovirus shows inter-generic infectivity. As

it is demonstrated in the examples, the retrovirus can be transmitted to cells derived from

bats, rabbits and rodents.

25 In specific embodiments, the infective endogenous retrovirus according to the invention is
an RGH virus including a retrovirus comprising a nucleic acid sequence that is at least

80% identical to the RGH-2 virus sequence published by Hirose et al., Virology, 1993,
192:52-61.

30 In a further aspect the invention provides a method of detecting intra-species infectivity
(transmissibility) of the endogenous retrovirus according to the invention. The method
comprises that the isolated retrovirus is contacted with a culture of mononuclear cells
such as blood cells derived from a human subject not suffering from MS, an autoimmune
disease, diabetes or a malignancy, and detecting infection of said cells with the retrovirus.

35 The detection of the infection can be carried outlin several ways. Thus, in one way of



detecting infectivity, the infection is detected by the appearance or
increase of RT activity in the infected culture using nethods for

det ect i orwofo1®I9acti vity which are known in the art incl ®dirmpot/be7yvery
sensitive assays for detecting RT activity generally referred to as RT-PCR
and Product Enhanced Reverse Transcri{ftase (PERT) assay, or by an assay 5
based on co-cultivating of cells suspected of harbouring the infective
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NG 49;  and §E{ddidatdNebRA L8R ad fd J@gnﬂé@rr?dié?anlsﬁ’rﬂﬁe‘f&fol/vﬁ'@teiaﬁf}@s subsequences

hereof. In addition to the above assays, infection cultures by the
retroviruses of the invention, can be detected by the occurrence of clonal

growt h ofig tlhepedffceeﬁi@dmceﬁté lihe infé€tiohtof the caltise oﬁﬂﬁomhiue@bﬂ ofis RfdetedRdibpvent i on

to provide net hod of d nt
(tr gnsm ssﬁﬁ? PYRSFHENG? 'nt‘?’? é‘g‘gﬁiﬂr&é) ?5?‘&8@%‘%@?@6%8%’ M&¥hvent i on.
This et hcxéqmplcompssnmdmregﬁoaﬁmnome|pmbéa£se i(mg) redien pedaidRGHustrdvirasn a human

subj ect suf; Iucgdd ildh reﬁroﬂrﬁoﬁw @EW&% s@%&%&&gn %%8#&% :s%@le?t%&?ﬂomﬁé‘ rog sease,

di abet es or virus with
a culture dionﬁﬁtﬁl@m@ﬁ@dé NQH#SEQ N@l%gSE@Il@b@ @%ISIEQ IBNPHESEQ B a

non- hunans i ety SR ID N@n@ ded SEQIDNT 5 £CddhiREY Mreimaddd eRhitsaa th the
retrovirus using any of t he above nethods for detection of infection of a

cel | with t3yesed %‘ﬂqeé\?re?eﬁé In this method, the nononucl ear recipient cells
may be derived fromany non- human ani nmal such as a rodent, a rabbit or a
bat. 30 In certali ove t hods, for det ecti ng
ht ectt on it oo eCeeplt AR aRee B B SR bRt oA R R L ST s bei ng
cont act ed \invehtianheam le¢ defected by the@ccutrenteeof damahgrofvthaof the ibfiected oéllsnononucl ear
cells thgy are pre-stimulated with a mononuclear cell stinulating conmpound

i ncluding PHA. 35
It is also an objective of the invention to provide a method of detecting inter-species

infectivity (transmissibility) of the endogenous retrovirus according to the invention. This
method comprises the steps of isolating the retrovirus from a human subject suffering
from a demyelinating disease, an autoimmune disease, diabetes or a malignancy,

25 followed by contacting the isolated virus with a culture of mononuclear cells including
blood cells derived from a non-human individual, and detecting infection of said cells with
the retrovirus using any of the above methods for detection of infection of a cell with the
retrovirus. In this method, the mononuclear recipient cells may be derived from any non-
human animal such as a rodent, arabbit or a bat.

30
In certain preferred embodiments of the above methods for detecting infection with the

. retroviruses, the recipient mononuclear cells being contacted with the retrovirus are in the
form of a culture of mononuclear cells that are pre-stimulated with a mononuclear cell
stimulating compound including PHA.

35



WO 01/070941 PCT/ EP01/03272 12 A further objective of the invention is to
provide a culture of nononuclear cells derived froma human subj ect

sel ect ed Woemotdeel gr oup consisting of a multiple sclerosi CTBp1/022L i ent, a
pati ent suffering froman autoi mune di sease, a patient suffering from

di abetes and a patient sufferi ng fq?m a malignancy, said cells are capable
of expressing a spliced 5 HERV-H retrovirus env nRNA sequence
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t f
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the sequence comprising a region from the protease encoding (pol) region of said retrovirus
including such a sequence that comprises a region from the protease encoding region
that is selected from the group consisting of SEQ ID NO:44; SEQ ID NO:45; SEQ ID
NO:46; SEQ ID NO:47; SEQ ID NO:48; SEQ ID NO:49; and SEQ ID NO:50 as defined

25 herein, and variants and subsequences hereof.

In WO 99/53103 specific RGH virus-encoded peptide antigens are disclosed that can be
used as reagents in serologically testing human subjects for the presence of antibodies
directed against such antigens. When using such antigens as reagents in testing MS

30 patient and control subjects (C) in an ELISA assay it was found in WO 99/53103 that the
specific antigens gave rise to an MS:C ER ratio in the range of 0.8 to 1.5. It is within the
scope of this invention to apply antigenic components of the retrovirus according to the
inventioﬁ in a similar manner as diagnostic reagents. As an example, the specific novel

peptide: LSDLSQISHLDSFSSNTKNPAQF gave rise to an MS:C ER ratio as high as 1.6

35 (8MSseravs.8 control sera).



invention in a simlar manner as diagnostic reagents. As an exanple, the
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antiviral iR YhidRpeliGsherdylthe RBORES R4 liFee tiRridseptibledirgetaeliby d
bi ndi ng prtgggégﬁgptgﬁeg rdlébozyrres@% It is conceivable that the clinical

mani f es2@t ¢ebtescelfcopiagieases associated with the

Any compound that is capable of interfering with at least one step in the infection of new
cells in the body, including compounds that, at least partially, eliminates the retrovirus-
carrying immortalised cells, preferably in a selective manner, compounds that prevent or
25 inhibit migration of such cells, compounds that interfere with the cell-to-cell contact or
which interfere with the transmission of the retrovirus into the target cells (infection), can
be used in the treatment methods of the invention. The compounds which can be used in

such methods include antiviral agents, antibodies, anti-sense nucleic acids, nucleic acid
binding proteins and ribozymes.

30
It is conceivable that the clinical manifestations of diseases associated with the

endogenous virus according to the invention, such as demyelinating diseases including
multiple sclerosis, autoimmune diseases, diabetes and malignancies are associated with

immunological responses to the retrovirus. Such an immune response may be "direct’, i.e.



endogenous virus according to the invention, such as denyelinating di seases
including nmultiple sclerosis, autoi mune di seases, diabetes and

mal i gnancwevlar®4nssoci ated with i mmunol ogi cal responses PCO/EPNE03272
retrovirus. Such an immune response may be "direct”, i.e. WD 01/070941
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T-cell's on AdALORbuGhE Sudad iddiencBhaushpiises @l region fromdbdproteaspentodingher e ar e
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di sease a ?f?'ﬁngdawnﬁ%a%%%ﬁsggugg%#oﬂ\?%&zﬁ yﬁ&?ﬁgg@?gade_ el jnating gi sease,
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the expression oanbithmakei@dRbingPbay! Epberd i Steaiklol ayalrbbeliusugst

I,
sense as i nct]’?@a({l ng any conpound that prevents or inhibits the infectivity
and repkf cauchdreelldf the retroviruses and/ or the pathol ogi cal nmanifestations
of the infection including 30 adverse inmunol ogi cal manifestations,

optional| ylnro(tal;sel# lag;;erégs tLgreaape grlcj)gigiec;ngry Qrﬁivﬁél %Swt ?Jr utsg'gs a medicament in the

control of a disease, the clinical manifestations of which are associated with the presence
of the retrovirus according to the invention and use of an antiviral agent in the

25 manufacturing of a medicament for controlling a disease associated with such a retrovirus
such as a demyelinating disease, a malignancy, diabetes and an autoimmune disease. In
the present context, the expression "antiviral agent" should be understood in its broadest
sense as indicating any compound that prevents or inhibits the infectivity and replication
of the retroviruses and/or the pathological manifestations of the infection including

30 adverse immunologicél manifestations, optionally resulting in an autoimmune state of the
patient. The use of currently used antiviral agents is contemplated but it is conceivable
that antiviral agents that selectively inhibits or eliminates the retrovirus according to the
inventioﬁ can be developed or selected from known antiviral agents. It is within the scope

of the invention to use antibodies, anti-sense nucleic acids and ribozymes as antiviral

35 agents.



patient. The use of currently used antiviral agents is contenplated but it
is conceivable that antiviral agents that selectively inhibits or

el i m nat ewOton®7e9et r ovi rus according to the invention canPoe/RPeved2oped or
sel ected fromknown antiviral agents. It is within the scope of the
invention to use antibodies, anti-sen$e nucleic acids and ribozynes as
antiviral 35 agents. WO 01/070941 PCT/EP01/03272 15 It is another
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cells which'no nce o e co oung produce
retroviral qoampsmdne@mmemgiamearme@@auysechmqmogﬁd fhet ieigapablle efi@t leaplet r ovi r al

activity. ah}famy EiRtindtH Ha ﬁménp@eug%ﬁéﬁ%ee$Fmﬁbﬁbrg@dﬁbﬁnfécwmmhhastOI d M5

derived cel ne esta din culture he cells” are dispensed into the
wel |'s of a rsteuid®r d nlcrotlter pl ate and produce virus particles in the
cell culsmure nedium Virus particles may be detected by identifying their

structure ié.'om%)otuingsr I%\)/ing potential antiviral activity may be identified with the aid of a screening

assay based on the production of retroviral particles from a culture of mononuclear cells.
Compounds that inhibit production of retrovirus from cells which normally (i.e. in the
absence of the compound) produce retroviral particles would be scored as having

25 potential anti-retroviral activity. A typical assay may be carried out using a B-
lymphoblastoid MS derived cell line established in culture. The cells are dispensed into
the wells of a standard microtiter plate and produce virus particles in the cell culture
medium. Virus particles may be detected by identifying their structure in Optiprep
gradients prepared by ultracentrifugation. Candidate compounds are then added and the

30 production of viral particles in the presence of the test compound analysed by suitable
means. For example, production of intact viral particles may be analysed by
ultracentrifugation on an Optiprep gradient. Typically, the effect of the candidate
compouhd will be tested at several different concentrations. Inhibition of virus production
is scored as an indication that the candidate compound has potential antiviral activity.

35 Compounds identified as having potential antiviral activity using such a screening assay



gradients prepared by ultracentrifugation. Candi date conpounds are then
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polypeptides that may act as a superantigen in the body, thereby triggering an
autoimmune response. In a typical screen an immunoassay may be set up as a
screening test using the cell lines themselves, or cell supernatants, indicating the

25 production of the viral specific epitopes in the MS derived cell lines.

In an important aspect the invention relates to the use of an allelically occurring spliced
HERV-H RGH retrovirus env mRNA sequeﬁce comprising a region from the protease
(pol) region of said RGH retrovirus as a marker for the occurrence or the state of a

30 disease selected from the group consisting of a demyelinating disease inciuding multiple
sclerosis, an autoimmune disease, diabetes and a malignancy. In this connection, the
expression "allelically occurring” indicates the presence of RGH alleles at the same
genetic locus in the human genome or markers of closely related RGH genes at different
genetic loci. In specific embodiments such use is based on mRNA sequences comprising

35 a region from the protease encoding region that is selected from the group consisting of



HERV-H RGH retrovirus env nRNA sequence conprising a region fromthe
protease (pol) region of said RGH retrovirus as a marker for the
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that is selected fromthe group consisting of WO 01/070941 PCT/ EPO1/ 03272
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wherein: Fig.1l shows exanples of RGH sequences in particulate formfrom M5
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al i gnment ; o dHedr todethRWariars offRGHRI (e faFleRhRGHclem) et thevgriation §d9%at e form
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cel |- éb. e o op et AR TRIEE pl s Sh LoaaER e e
patients 28fAmeBiEQ | D NO 9) and 2095 (SEQ I D NO 10). The correspondi ng
sequences fromRGH+ 1 (SEQID NO7) and RGH+2 (SEQ ID NO 8) (Medsrand et

al ., 1992) are included in the alignnent. C ones ar etr ariants
of RGH 2 Figh2stiaws, a$ exanrtesRERGH teaugncegdn E%@%ﬁ%ﬁﬁ 58?? "é‘*’gp%%% '%‘g%é ''to be
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corresponding sequences from RGH-1 (SEQ ID NO:7) and RGH-2 (SEQ ID NO:8)
(Medsrand et al., 1992) are included in the alignment. Clones appear to be true variants of
RGH-2 (the full-length RGH clone), as the variation is too great to be attributed to the Taq
error-rate. .... indicates gaps introduced to optimise alignment;
25
Fig. 3 illustrates South-Western analyses of ssDNA binding proteins in retrovirai particles ‘
isolated from MS cell lines. Retroviral pellets obtained by ultfacentrifugation of growth
media from the indicated MS cell lines were analysed for the presence of ssDNA binding
proteins by comparative South-Western analysis. The M, marker is shown to the left. Left
30 arrow: 35 kD protein also present in unconditioned medium with human serum (HS). I.
triple ssDNA binding bands. Lane 1: human serum, 2: MS1533, 3: MS1851, 4: B95-
8(EBV), 5: C91-PL(HTLV-1"), 6: FLK(BLV", 7:MS1845, 8: C8166-(HTLV-1Agag). The
gels were run under conditions ensuring the best resolution in the low M, range, thus
cross-reactivities for the higher M; proteins (> 40 kD) are poorly resolved. The three low
35 molecular weight bands (M; 10-20 kD) in the MS cell lines are also found with the positive



isolated fromMs cell lines. Retroviral pellets obtained by
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anal ysed wor1oh®4pr esence of ssDNA bi nding proteins by cecparat/ieez

Sout h-Western anal ysis. The M nmarker is shown to the left. Left 30 arrow
35 kD protein also present in uncongitioned medi umw th human serum (HS).
]: triple ssDNA binding bands. Lane 1: human serum 2: MS1533, 3: MS1851,.
4: B95- 8(EBV+), 5. C91- HTLV- 1+) . .6: + : i
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t hat ngché@ﬁ?rawﬁtgs_'g%r)fga%tsgkgﬁ@ssi [)I e S?V%V% type D retrovirus-Iike
sequences réslyrpagkaggld.in vinargg5) . The HTLV-1 tax gene product p40Tax is a
trans-regul atory protein containing other 10 zinc-finger notifs.
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CX3HX4C i s conserved in

got.h donor and. recipie F1g. 5 illustrates
a Produé® %HM'RW%@ g PAIRELVRT &qﬁfbgﬂggﬁ?}eggjlseg{;&%ﬁai cating cell- free
transm ssion of purified retroviral particles fromlong-termcell cultures

]]: { gm Eg;: P ﬁg.r%hﬁr%e%oadﬁoaﬁ)&tmr@% REM:Se HShSWipREE PR 1 eb &y tbidayRpbaicy t es
free transmission of purified retroviral particles from long-term cell cultures from peripheral
blood from MS patients using PHA-stimulated lymphocytes from healthy human

25 individuals as recipient. The results are indicated as OD (PERT/1 0° cells)

Fig. 6 illustrates another PERf assay indicating cell-free transmission of purified retroviral
particles from long-term cell cultures from peripheral blood from MS patients using PHA-
stimulated lymphocytes from healthy human individuals as recipient. The resulfts are

30 indicated as OD (PERT/10° cells); and

Fig. 7 illustrates a PERT assay indicating cell-free transmission of purified retroviral
particles from long-term cell cuitures from peripheral blood from MS patients using PHA-
stimulated lymphocytes from rabbit as recipient. The resulits are indicated as OD

35 (PERT/0° cells).



25 individuals as recipient. The results are indicated as OD (PERT/ 106
cells) Fig. 6 illustrates another PERT assay indicating cell-free

transm sswontofoopurified retroviral particles from | ong-termprosbi27zul t ures
from peripheral blood from M5 patients using PHA- stinulated | ynphocytes
from heal t hy human individuals as re&i pient. The results are 30 indicated
as OD (PERT/ 106 cells); and Fig. 7 iTlustrates a PERT assay indicating
cell-free transm ssion of purified retroviral particles fromlong-term

cel | cul t PE¥RYESBeri pheral bl ood from Ms patients using PHA- stinul at ed
| ynphocytes fromrabbit as recipient. The results are indicated as OD 35
(PERT/ 106 etl I.g%g %/’\Dm%ﬁ{ogéowl PCT/ EPO1/ 03272 19 EXAMPLES 1-4 WMaterials
and met hod5?°5 Mfs | ood sanpl es were obtained with infornmed consent.

Heparini sed bl ood was subjected to Ficoll-Isopaque density gradi ent
centrifugati@n. The establishment of long-term cultured, spontaneously
transforned cell |ines fromisol ated nononucl ear cells was 10 perforned as

descri bed previously (Minch et al., 1995). FLK-BLV (Foetal Lanb
Ki dney- BoVAINSlode@iafpidsSeyd bitsiheBithfonasd edrisantniaebdrinisst Bloed whiasubjersdd

Vet erinary Serum Labor at o, en en. dt HILV- 1. ed T-cell
l'i nes 09{"9IEIP°H‘|-??E?IQL?+‘%”§'%T§%866%}&@9&%%%% a1 r}néen(t)éi Ig{?g%%ﬁ%f romthe MRC
Al DS 15 Reagewet, sponjaacdusly(titansidonsd ceT lieesEBY: isoloted mrangnedddr célisnasB95- 8 was
obt ai neq.from ATCC. 1e . | emented with foetal calf

ﬂgt %eég(é]rn&?&%uc:llﬁasl%edcp?é\}loJsla"?ﬂalrééf%@ gl.,s@gg).

serum i N serum an rown 1n a separate | aboratory.
Plasma 20 All bl ood sanples were obtained with infornmed consent. The

sanpl es V\’eﬁﬂ(,é[[\?mo%oﬁaﬂ_ér?g llﬂ(id\ﬁ@*{gmi%’éﬂe%c@ﬁs ViRlsh@0VS wak @Biciree rdaumel ogy Dept .,

Aar hus Uni versit spl t rmat ol o Dept . , rselishorg Hospital,
Aar hus; t h@atwl%in@gn Sqrym Rgborgiery H%P%Bme%aﬁd &Wﬁméf”?wﬁﬁg?%‘é'ﬂes P

M ddel fartoy{;:_mpjmﬂ_lv-{*abgd 13_91@HW&‘(MLQ&@S@Eeﬁtgwéda'lodftMHCn‘\IDBe. 25 A
respective clinics a ivere and i

ool 5 THReseR eIt e e FRHeRa MRS POt ik Bl AN Al o
sanpl es weTie aiilinesneste suoplemerfedviticoetalxtalf sbiupvidsteadrpl rasnansst ank) i

plasma) . A\];vér rgro"%vr?‘l ih %'stebﬁjateq%étb;yygat' on, the

Plasma

20
All blood samples were obtained with informed consent. The samples were from healthy

volunteers or patients from the Neurology Dept., Aarhus University Hospital; the
Dermatology Dept., Marselisborg Hospital, Aarhus; the MS Hospital in Ry; or the Dept. of
Internal Medicine, Middelfart Hospital (all in Denmark). Samples were drawn in the

25 respective clinics and delivered by hand immediately after drawing. All samples were
processed in our laboratory. Cell-free and debris-free plasma samples were obtained from
40 mi citrate blood samples (about 10 mi plasma). After an initial centrifugation, the
plasma was aspirated and subjected to another centrifugation at 4°C, 30 min., 1000 x g to
pellet remaining cellular debris. Following aspiration, plasma samples were treated as

30 described below.

Particle RNA purification

Retroviral RNA was purified from cell culture supernatants and from plésma samples:

35 1.3 | suspension cultures were centrifuged at 4°C, 30 min. at 2500 x g. The cell-free



pl asma was aspirated and subjected to another centrifugation at 4C, 30
mn., 1000 x g to pellet remaining cellular debris. Follow ng aspiration,
pl asma sawploe®7oser e treated as 30 descri bed bel ow.  Parti ®@Ca/ERbIK3272
purification Retroviral RNA was purified fromcell culture supernatants and
fromplasma sanples: 35 1.3 1 suspegsion cultures were centrifuged at 4C,
30 min. at 2500 X g. The cell-free WD 01/070941 PCT/ EPO1/ 03272 20

super nat anj, sraé,ggéaed R ae iRl a tidororatiahimpopfprdo il 50% Opti pr ep
in NaCI/ corre t ubes and uItracentrl % é hrs.
at 45. 000 N@CyHep@XNymr@%ﬁ)l"s&aW'ﬁub‘%ﬁ Fgrlgaceniopdal £ Cae A %y”' g??’ d‘lgent medi um
(Nycomed 6]@1&(@?,.3 %\Pfo%é{t)ed NS déd%ut;ﬁ@@auéﬁt%edumﬁ onee Phamid)Naiwes) i nt act
retroviral Mol 1 er-Larsen . et e cushi.on and

pr oxi mal d‘(h*!-‘rhl |yPPRtRSt & $UHRSEURAREIS 117! FF‘@”ME%P&'%&CF (WI éb R
filtereds tfppgugh a 0.45 mfilter (Acrodisc 32, Gelman Sciences) to renove
cellular debris, adjusted to 20% Opti prep and centrifuged in 11.2

Opt i seal (Beckrrann) tubes in a 10 Beckrmann NVTi rotor at 364.000 x g for
3.5 hrs. 40@ custi@iDand frosioel aesayiietippsFoneiniag msolureis rixeddp-fenl),

centrif ugafétlar%a )}hrpk}%l'la%B 45 ng%g&ym% 45 eéelﬁngﬁ S%i%ﬁaass fcﬁ%Fn'oQé‘cé’ﬂUlgr @éﬂr% A RNA

was purifi ractions with ngj RT activity directly in
5 vol unes azfusteddo 20%Dmigrapgndrkhtsfugedipidi2 ml@@"%ﬁ?‘)(Be‘a‘dlﬁnﬂ)d”E@On 2

beads/ S%Tpéeck&”m\lﬁv‘ﬂ b ?Et é%4togogd\?nl ? 5 h&!oﬁ(‘f@yﬁooqnﬁaétﬁhé (0] d?&bs? here

manuf acturer’ s |nstruc ree plasnma sanpl es were H%srgd on 50%
Opti prep, aolieqtaxcaster perftufge@tloanaT ﬁptIVttxewaﬁma%sur%fbfgr:%q{?é@f%wé poty

retroviru - her\ﬁifhtrhér } X5 aekivit dife P InB RNt df}ysiss-
oD i B 0 a0t o

beads/ sarrptpl@i'rmsbwﬁgf @Qymal NFNWBZF‘F@BQ P P{ b?ﬁﬂ#ﬁamp'mﬁ#%bfagk@ﬁ’d{)a‘ 20 If not

used direcilay)idra f%tr@%@h@ﬁufb&@dﬁs merRtied.ored in 80% Et OH at - 80C.
Bef ore wuse, each RNA sanple was treated with anpllflcatlon grade DNAse

(Life Té2hnol ogies) according to the manufacturer's instructions. After
cool i ng oncélmaeetm&na\mmmremmedn 5b% @ptiphepn gitragentrifegadianti dlteredas ai ni ng

Lihe RN cofbl SXed, ol QNG GuBSR Ml DEPS oot 4R SdAE B sibr oduct

enhanced r
binding buffer (Dynal, Norway) and poly-A RNA was purlfled on 50 pl beads/sample using

the mRNA-Direct kit (Dynal, Norway) as above.
20
If not used directly, the RNA-coupled beads were stored in 80% EtOH at -80°C. Before
use, each RNA sample was treated with amplification grade DNAse (Life Technologies)
according to the manufacturer's instructions. After cooling on ice the DNAse was removed
by exchanging the buffer containing the RNA-complexed paramagnetic beads with DEPC-
25 treated ddH;0.

Product enhanced reverse transcriptase (PERT) assay

The ultrasensitive RT assays (PERT (Product Enhanced Reverse Transcriptase)) were

30 performed directly on 5 pl gradient fraction in 5 pl buffer A, essentially as described
previously (Christensen et al., 1999; Lugert et al., 1996; Silver et al., 1993; Pyra et al.,
1994).

35



The ultrasensitive RT assays (PERT (Product Enhanced Reverse
Transcriptase)). were 30 perforned directly on 5 gi gradient fraction in 5
| al buff ewOAl/e®sentially as described previously (ChristrensPat/e27al .,
1999; Lugert et al., 1996; Silver et al., 1993; Pyra et al. 1994). 35 WO
01/ 070941 PCT/ EP01/ 03272 21 RT- PCR2$I oni ng and sequenci ng RT PCR was
performed using the GeneAnp RNA PCR“kit (Perkin Elnmer) according to the
manuf acturer's suggestions, except that 1 of Taqg pol ynerase was used. per
5 reacti OBL@EQQ@QM&@Q s was prined with random hexaners, in
conjunction with the bead-oligo-dT conplexed RNA-tenplate. In sone
experinments, we ensured the integri @I}}_L}E A

synt hesi stsPﬁ@%WFFBQﬁ?rg’eﬁﬁjis'ﬂgﬁl eé? ED‘h?elz\q\l o&n&igt reanﬁkﬁ% §cc§8}r’dr|] this case,
control ciidmanutadi@srssyggestiods, wxtdpt thiae g@ﬂefsp@wmrﬁge wp%ﬁeé&m primer was
negative. 10 Priser sets |o,ﬁa,tﬂﬁmé| ral
consensrs AR FUstat rapgwntgﬁs“vr%g r.@%hygﬁéﬁog\@ﬁﬁeg ?%gtjﬁ?bz lead us to
assay for beadiolgpmrumrmmexed\HNAj’@m@tméh%@@se exXPEBNERYHi WReRRHEE s 8 e@fﬁyal ned

positive LPHd AN Wbt Bﬁ [F!'%B\! R bucBireag pRARASMS W ddnimEspfiert he

endogenou ovirus rand et al r re 15
ki ndl'y domatheobabq qantrm@wrsanthe%lﬁaﬂrned LB SPE esbonding upstEa pHfeF Had'®
5'-CTTTTA AATCTGCTCCCGAYAT-3' (SEQ I D NO 17)/5' -

TTAGTGGT GICTCTTTTCCARTG- 3' (SEQ I D NO 18). 20 W then devel oped the
RGH-spethlc prinmer sets for the gag (1,11) and i mediate upstream env
regi ons: |prinfer séletdr mmmmr@@@wm@m@i@v@@nsens@m@%aw 19)/5' -

CCATTAACCT AT AT LI T TARCT (I8 2 Lé 258 f&l%r%@i erlcRS FtrodiAd/ R6uendBs,| | :

AGGT GAGT T GANGAHGRNETRATE datained pogitBECesults Wih Q’@)HQI@}O RTVL H gag consensus

o - GATCCT %;l e @ovnr(l NSk ét ab, 19'9@) the primers were
GGAAGTATT r%g% §%QNO 24) (60C). Al reactions were run in

a Perki fi5 Etlmdqnmd'm& Mﬂé"?’&ﬁ?"é’ra”déo‘ﬁlafﬂf’?r ns for first strand

" 5-CTTTTATTACCCAATCTGCTCCCGAYAT-3' (SEQ ID NO:17)/5'-
TTAGTGGTGGACAGTCTCTTTTCCARTG-3' (SEQ ID NO:18).

20 We then developed the RGH-specific primer sets for the gag (1,Il) and immediate

upstream env regions:

| 5-CGTTTACATATCACTCCCTTCCTAGTCTCTGT-3' (SEQ ID NO:19)/5-
GCATTAACCTTGACTATGTCTTTAGCTCCAG-3' (SEQ ID NO:20) (50°C) and/or

25
II: 5-ATTTTATTACCCAATCTGCTCCAAACAT-3' (SEQ ID NO:21)/ §-

AGGTGAGTTGAACAGTCTGATTTTTA-3' (SEQ ID NO:22) (50°C);

5-GATCCTCCCCACTGGGTTCACCATT-3' (SEQ ID NO:23)/ 5'-
30 GGAAGTATTGGAGGGTGCCCTGCC-3' (SEQ ID NO:24) (60°C).

All reactions were run in a Perkin Efmer DNA Thermocycler. Conditions for first strand
synthesis: 5 min. at room temperature, 45 min. at 42°C and 5 min. at 95°C followed by
cooling to 4°C.PCR: one cycle 2 min. at 95°C was followed by 45/50 cycles with

35 annealing temperatures as indicated in brackets above: 1 min. at 94°C, 2 min. annealing,



synthesis: 5 mn. at roomtenperature, 45 mn. at 42C and 5 mn. at 95C
followed by cooling to 4C. PCR one cycle 2 min. at 95C was fol |l owed by
45/ 50 cycwedimrmm 35 anneal i ng tenperatures as indi cated iPeTHPADKRIS above:
1 mn. at 94C, 2 mn. annealing, WO 01/070941 PCT/EP01/03272 22 3 min. at
72C wth 10 s extension. This was fobbowed by a final extension 7 mn. at
72C. I n each assay, water controls corresponding to each step were

i ncl udeduﬁgﬁm%v&mm@yehbﬁﬁ% ‘%hlgtvae?%gwé@@ﬁfmemmm yalt gnsure

t hat no | at es were roducts were ana
agar ose geln %ﬂcécﬁlsﬁypW@%éﬁ?@FOISMHeMGﬁnWQﬁH@ stapaerg inglgerblgasthery i usi ng t he

Sured one Wj,91Rkie8Bf &ch rbdthioh muam@@dns%%mMﬁnﬁwatémeré% lifdd, sm Ki t
(Appl i ed Bigsystens) usi nglyan automati ¢ sequenat or (ABI out h- West ern

anal yses PERatodC B RV SRT Y FORI9PR e\ RACHORN PRSI £ 3%08 F’ir “Pﬁ"&“ls
centrif ugationsd mpUtrsdd the Suriomne ngétldSr&Iklt (Pharidckl) asd y&juendeeiukiag ed ABt

resuspendelrPl R GgepeSiTRTe el 8 autf"@f’meaafv%}éﬁxﬁé%‘éi "atac ont |

use. Protein concentration for each sanpl e was determ ned by a colorinetric
assay 15 (Bio-Rad protein assay). Before SDS pol yacryl am de gel

el ectrophoresis (SDS-PACE) half of each sanple was subjected to

i munopr eciSputhalesiernianalyeeipve any co-purified EBV particles. 1/10 vol une of
a soluti@n containing 2,5 MNaCl, 50 mM Na-borate pH 9 and 10 g/m of each
of the 20 antibodi es 9243 and 9247 nti - V menbr.ane and . .capsi d ont
was added 8 "EéE?Pe“§'8’hﬁ‘Fl@r%§ﬁ’lﬁer?ﬁ‘g’#e%[tﬁfr@'e\/\%‘trff%ﬁ%?% sggib ﬁi’é(é{ gratzjre

15 min. At phhities watemenateaby uméeémmgaﬁoﬁammumseg StUBQEHS mmS\(valvB Phar naci a)
in 100 nM Tri s- HCl was added After 10 ncubatl

t enper at ur éOt?rﬁ%eWF’ﬂPr @SH%P:?”%%P?P%H%S@WW% OOb/(’)N? Fidgand 4@p E B?%S mnto
preci pi t at @nfueé. Proteih HRPdHENGEoBdtch BathpleHRY detffined 8¢ a cdibem&hc asgagr nat ant
was subj C§§dﬁ$a§ |%SI s b addi ng 1/ 3 volune of lysis-buffer: 3% NP-40, 0.3%
SDS, 3% 'Pr ('SIReR PIYHN 438 mv NaC and 150 mM Tris-HC pH 7.5. Equal amounts
of protein fromeach Iysed viral sanple were subjected to SDS- PAGE on

cach gel . PSiFE pps royRbiRlile eldlegBREst (o BBE) iy Saefidiiy gm0 oo o°
cul ture rreéﬂ'@lmtaqh@ ipoBIngpregipitatigntogampyeanyferrugfisst FRGRalRee 150eplMeP by
ul tra- cent Gishligad bd?ﬁ‘aml@% b8Mm ﬂbépsdi RIDQL BSiafe SHNE ang§b R/ boaRh %pﬂheobl otted
onto nitrocel lulose f ipore) in 62,5 MM Tris-HClI pH 8.3
20 antibodies 9243 and 9247 (antn EBV membrane and capsid, Dupont) was added to each
sample and the mixture was incubated at room temperature 15 min. At this point 1 ml
protein A Sepharose suspension (6MB, Pharmacia) in 100 mM Tris-HCI pH 8 was added.
After 10 min incubation at room temperature the mixture was centrifuged at 12.000 x g at
4°C for 5 min to precipitate protein A sepharose-antibody-EBV complexes. The
25 supernatant was subjected to lysis by adding 1/3 volume of lysis-buffer: 3% NP-40, 0.3%
SDS, 3% Triton-X-100, 450 mM NaCl and 150 mM Tris-HCI pH 7.5. Equal amounts of
protein from each lysed viral sample were subjected to SDS-PAGE on 4-20% NOVEX
gels. A prestained Mr marker (Sigma) was co-electrophoresed on each gel. Positive
controls were BLV and HTLV-1. Other controls were culture medium and B95-8. All
30 samples for SDS-PAGE were prepared by ultra-centrifugation. After electrophoresis the
gels were electroblotted onto nitrocellulose filters (Millipore) in 62,5 mM Tris-HCI pH 8.3,
13,5 mM Glycin, 5% EtOH and 0.1%SDS. Electrophoresis and subsequent blotting was
performed in a NOVEX Excell assembly. ssDNA probes were radioactively labelled with a
Random Primed DNA Labelling Kit (Boehringer) and a-32P-dATP (Amersham) according
35 to the manufacturer's recommendations. The template was EcoRI/BamHI digested ADNA



13,5 MM @ ycin, 5%EtCH and 0. 1%6DS. El ectrophoresi s and subsequent
blotting was perfornmed in a NOVEX Excell assenbly. ssDNA probes were

radi oact iweloy/ot@bel | ed with a Random Primed DNA Label | i n@CKEPo{(/@2ehr i nger)
and a- 32P- dATP (Anmershan) according 35 to the manufacturer's

recomendati ons. The tenpl ate was Ec%RI / BanHl di gested ADNA WD 01/ 070941
PCT/ EPO1/ 03272 23 (Boehringer). The probes were. heat-denatured at 90C 10

m n before use. After blotting the nitrocell Hl os% ffl | ter ,Ef W%
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et al., 1995) (107 cells/aliquot). Two | PHA (D|fco)/10 m was added. After

2 days purjfied |retroviral particles froman M cell line, pelleted by
ul tracent rtﬁ%%%ﬁ-%pn, suspended in THE and filtered was added (particles

from60 nl culture/aliquot), this representing a cell-free infection. The

suspensi On -R8hduB dehéat @d”me@n@r atibe ef oiestkl y 15
and supern §&§§%+Hé§ oy bga')‘l%m B V& ug QI | ected

Chri st ens en et ﬁ} %
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wth; th | I wt h
e D o tomabpstentra vk e 2803 2 Rhlrckii RISHE 308 9LON
and subcul éwﬂlt@@di’wetsl dH86d aviierls fmmrﬁOrraismltmrg/afm@@L tnés representingve 6Rll-P€2 wi t hout
subcul turin acconpani | ust
(clones) . Mikstioto Fe SFoRGTIE Gk s o e gfpea fRe E“"%%#P@?‘”;&%%%@pzfaﬂ o
PHA- st i rBl aiddipematanesdmass fonPERB(@isionsanatas, 1599 wer ecliggsddpauaynphocyt e
preparations [o Ea?r?gnhe PJn%O \?a%' &Hs@e?@@é’ucc@@ﬁﬁ When R 60 ad’aivedg cel l's

fromthe donor cu I rned chr onpsonal analt}/5| s (the transfer
is from mb@cmmlywhﬁ@mﬂéf @@@P"ﬁﬂ‘@rﬁfc algrewthyBis\aprens usgally aBG5 1 4

particles Lgpgm, Hb%trﬁ @Bﬁﬂ‘d%h@&bné?browﬂﬁeﬁéﬁié mln ﬁdftéﬁisetirgmmmas hoitiustatddur es
\(,)\ﬁ; 8788236%2}5(;@1?% @%%%ra%gts%é&ﬁ)ﬁmﬁ%lmes a week cong'gs%lﬁr %e%‘aﬂg %pgevgwegtp
20 without subculturing. This is accompanied by the occurrence of many cell-clusters
(clones). The corresponding controls die out. These controls were parallel PHA-stimulated
as well as untreated cultures of the recipient Iymphocyte preparations for each
transmission assay. Absence of contaminating cells from the donor culture was confirmed
by chromosomal analysis (the transfer is from male donor to female recipient or vice
25 versa). Retroviral particles from the supernatant of the established transmission cultures

were concentrated and characterised by RT-PCR as described above.



I dentification of RGH sequences in retroviral particles produced by

MS-derived cell lines 5 B-Lynphoblastoid cell lines were established from
venous blwodidrwom MS patients (Table 1.1). The cell [|ine®CarmpsE03272
spont aneously after long-termcultivation. Al cell lines were tested for

nycopl asma contam nati on and were ff)#?d negative by repeated anal yses. 10
Particles were purified fromcell ure supernatants by

ultracentri fulﬁatl on in Optiprep gradients. Their retroviral origin was
confirnmed BXAMBHafi ve staining electron microscopy (EM on each gradient
fraction and by the sensitive PERT (Product Enhanced Reverse

Transcri pt se Says rist d s-@brivedl&SP;
Silver @ t)f'?g'g§° R&ﬂ?se u[eﬁ&? T %@‘ﬁﬁa' g?rjci%ﬂe% rP g‘?%re yg‘?’ll ear(!“k’le gr adi ent
fracti on Mies presence of RNA in the 15 parti cI es was denonstrated by
chasing the culture with [5-3H -uridine (Arrershan) for 24 hrs before
harvest, “fol |l oned by TCA precipitation of eac radjent fractio

counti ng Bﬁymppcvbla:sdnm@@lrlmewﬂ? egtaplished ¢ °mﬁ’te8%‘é%3%°ddcf°”? WPBU?'F%{]FQB%U cles

in EMand 'R%%Tﬁ@@&lﬁlmes%ﬂmelsg@raér%@uélylaﬁmorgrtard« anmtmsrlvmcanmbawsm et at.
1998). 20 Usi ng? CR on retrovi

[
cul ture sujséted rd?ﬂtcgp'ﬁf'f‘ﬁ CO@%E@W@W Wseé%{?gﬁ‘gp bf%gg&t%g%'g ggm(::)ﬁ cons,

we initially identified several gag and env fragnents wi t h hi gh honol ogy

to th dog t £t al.
1603) °( AOgPAr5ior REEHMPed ) B Gie NpptipataMEbl Qoo ibbatioh H Optpiest | 21
M51533, MogldiéntsMBidabtravivdl (igirgsas. commeh@y@pg@iweﬁtﬂwgoﬁj‘;ﬁt% MIEPPRBYS i n the
range 25 OLEA\% g%é‘h g?ﬁ%npﬁgaﬁg;aﬂ@bﬂhe%ltBMEﬁT (P?ddhbl@rﬁ\ah@ﬁ@ievéﬁed early

denonstr at nmateri a rom cel i ne

t]
Opti prep gitb@iptasebesspry (Chiptensenshalk, |189%§”93%¥%h6?%2’g$5‘§f %ﬁ? tl f| abl e
by EM I andpﬁ:g eﬁlﬁl '1\9'9E)Ya|sc)/l$e$¥oﬁﬁed &ié?ach @Pﬁlwm&dctmt'f‘hemmsefnc@of RNA EEItth@?/I ral
particles exh specifjc cal respons y
| munoget Ba”‘ 9?1Y"ﬁ%f’? ° gﬁ{eldt}j’¥§ ?sﬂ%ﬁé? SyivEe WB’ @1 F‘haﬁcﬁﬁ@ﬁﬂpﬂﬁ ngr@lés but it
remai ns, hawsBedsre havestefobivaalssSkGPentedipittibreof egich gradient '@@Q’ilwlaﬂépowﬁm eins in

the particles_are en HERV- be
encoded by ™ BEPUNE: Ege‘? {jtgeodueeﬂgée%ﬂ?tﬁowﬁl artﬂ:ﬁbgﬁ;i@%ﬂ?n@ﬁ%ﬁl\mg?b SFASSE%S RNA

co- packagi ngafed irviheigontientd (Mullat-Largem30 pl. i 1998). vvel | - known phenonenon.

Furthernore, we tested MS cell line particle RNAs purified by our standard
procedure, 35 using the recentm)g %orted | at ed nest ed, pri nmer
set ST1-Zf Uging/RT-RERPOReuIral Ny 5ow tqﬁ@ﬁ?‘ﬁﬁb&?@@?%"t“%s%rﬁa BPSIHE (Perron

et al., 19%f)seqltlf skqtking oMMPERIORI&hpIiEns, we initially identified several gag and

env fragments with high homology to the human endogenous retrovirus HERV-H variant
RGH-2 (Hirose et al., 1993) (Fig. 1) in the retroviral particles produced by the cell lines
MS1533, MS1844, MS1845 and MS1851. The level of homology to RGH was in the range

25 of 80-95%. The packaging of RGH RNA at particle level is clearly demonstrated in the
material from cell lines by the co-migration in Optiprep gradients of retrovirus particles,
morphologically identifiable by EM, and RT activity. Wistar rats immunised with purified.
retroviral particles exhibit a specific serological response towards potentially immunogenic
synthetic peptides translated from the HERV-H sequences but it remains, however, to be

30 assessed whether all the retroviral proteins in the particles are encoded by HERV-H. The
virion proteins may also be encoded by other retroviral sequences in the genome as
heterologous RNA co-packaging in virions (Linial, 1990) is a well-known phenomenon.

Furthermore, we tested MS cell line particle RNAs, purified by our standard procedure,
35 using the recently reported ERV-9-MS related nested primer set ST1-1/-2 and RT-PCR



Table 1 1 B-Lynphoblastoid cell lines were established fromvenous bl ood
fromMs patients 5 The cell lines were established as part of an extensive
cul turi ngveenioe®4and arose after nore than 2 nonths of cwCwiBPat/dam They
are conti nuous:cy grgw ng. No external EBV source was involved. Their
origin was confirnmed by RFLP mappi ng and by HLA-DQ(3 typi i

5 ypi ng (Christensen
et al., 1997). 10 Type No. of Sex Age, years Diagnosis Duration, years

patienftsRG—I 03| ve by 1 F gLive') 2 Miltiple sclerosis
cell Iine®gn (‘%‘ém”geﬁamwgffﬁﬁifs@tﬁergge@r oni ¢ prog. Mel gpat hy 71 M
3§ RRe(actlve) 2 NUItlpIe scler05|s plasma 6 F 16-50 RR (2 active) 1-11
8‘2‘2102 M _ , r@@s&éﬁﬁ?ﬁed"ﬁ‘o@@ve%u%%@d ffiém(#s active)

-> 4 RGH negative by PCR 1 F 35 RR 10
I\/Ultlplemtm’@smplasrralM%l n=9 | F 34 SP 15 3 M40-50 9-15 2 F

31-36 PR;2-5 1 M36 6 Healthy control plasma 13 F 24-53 n=20 7 M 27-34
Pat i ent control pl asma

Prurigo nodglcsl |'r§5meﬂ%53tib|ﬁf‘%aﬁ-%ﬁﬁr§gﬁ%?tfsan?'ng%‘lﬂ‘%?ﬁgase”ﬁg% %@Jg%es%%glgl 'éL i E 42

ul cer osa Zmdyk 3km3Pmonths of cultivation. They are continuously growing. No external EBV
source was involved. Their origin was confirmed by RFLP mapping and by HLA-DOB

typing (Christensen et al., 1997).

10
Type No. of Sex Age, years  Diagnosis Duration, years
patients
RGH positive by RT-PCR 1 F° 24 PP? (active®) 2
Multiple sclerosis cell line "1 F 40 Benign MS 11
n=4 1 M° 30 Chronic prog. Myelopathy 7
1 M 33 RR® (active) 2
Muitiple sclerosis plasma 3] F 16-50 RR (2 active) 1-11
n=24 2 M 50-52 9-15
5 F 34-56 SP' (2 active) 4-20
7 M 40-72 (2 active) 9->20
4 F 33-47 PP (3 active) 3-7
RGH negative by RT-PCR 1 F 35 RR 10
Multiple sclerosis plasma 1 M 30 1
n=9 1 F 34 SP 15
3 M 40-50 9-15
2 F 31-36 PP 2-5
1 M 36 6
Healthy control plasma 13 F 24-53
n=20 7 M 27-34
Patient control plasma 3 F 56-62 Diabetes mellitus
n=29 5 M 50-63
1 F 42 Prurigo nodularis hide
1 M 68 Hairy cell leukaemia
2 F 35-61 Colitis ulcerosa
2 M 31-32
1 F 52 SLE?
1 F 55 Arteritis temporalis
1 F 53 Rheumatoid arthritis
4 M 47-61
1 F 63 Thryeotoxicosis
1 M 55
1 M 47 Sarcoidosis
1 M 50 Collagenosis
1 F 58 Polymyositis
1 F 76 Myelomatosis
1 M 58 Leukemia/lymphoma
1 F 72 Polymyalgia rheumatoides

aAll MS batients had clinically definite MS. Chronic progressive MS with no stationary
15 phase, and exacerbations in relapsing-remitting MS was defined as active MS. *female,
‘male, Yprimary progressive, °relapsing-remitting, 'secondary progressive, %systemic lupus

erythematosus.



1 F52 SLE9 | F 55 Arteritis tenporalis | F 53 Rheumatoid arthritis 4 M
47-61 1 F 63 Thryeotoxicosis | M55 1 M47 Sarcoidosis 1 M50

Col | ageno®D91/0109F1 58 Pol ynyositis 1 F 76 Myel onatosi s 1PEIE®01/03272
Leukem a/l ynphoma 1 F 72 Pol ynyal gi a rheunmat oi des aAll Ms patients had
clinically definite Ms. Chronic prog gssive M5 with no stationary 15
phase, and exacerbations in relapsiné-renitting M5 was defined as active
M5. bfemale, cnale, dprimary progressive, 'relapsing-remtting, (secondary
progressive, 9system c |lupus erythematosus. WO 01/070941 PCT/ EP01/ 03272

26 EXAMPLE 2 5 HERV-H sequences specifically present in plasm from M5
patients Tgégﬁgﬁégine i f RGH honol ogous sequences at particle | evel could
al so be as with M5 in vivo,we subsequently performed RT-PCR

anal yses on cli nical speC|nens i.e. cell-free, filtered, ultracentrifuged

pl asma sgr’rp'lEﬁ@ A gg nt B ?Qﬁé%&ﬁ'gfﬁ‘%%ﬁ gﬂgwm frot 8 phtledidt O Mmune di seases,

and fromhe fromparticles isolated from
pl asma was assayed by RT-PCR with subsequent sequencing of the cloned

anpl i cons. TI*&%teFrﬁlﬁéltfmmﬁo&asgwséémn@s REBtieRde\EEBIRNEEMB: ad¥atixees are
presented in Table 1.1. Ieiﬁg g tient seque ces are shown in Fig.
D' (SR 1 D MM R0, eskps o REGRCAIBLRSaE pRiE] SPEMFEYCF: was
speci fic f &Iz, (’ll?e‘ifed}lwttraﬁéntﬁfdgedablbsr‘hai sampé&s fpdmmmmamlfem patientsMBh
patient These sequences [ I

sanpl es ‘Pr SHCEAPEHEa5TY ﬁmge?'% “%w@ﬁ%& c';s?seggs[\J éo‘sgarﬁétgd Al pfafrtfc‘fé gés I -free.

pl asma  safpinggasimaovastesaayedypy RIRPEB IvéEh SﬂtheﬂMmunmnseﬁb@ﬁlééed/arl ants were

thus foundBfdint eSSt bHhe p%rsbbcpheﬁ REATGREhchd BRlyeed afipeseRRlaNt s and
in the partl ate fractron o asm rom ferent atients. i's
Table 1.1. Examples of MS patlent sequences are shown in Fig. 2 (SEQ ID NOS: 9-1 0)

Expression of RGH sequences at particle level was specific for MS (24 out of 33 cell-free
15 plasma samples from MS patients). These sequences were absent in all of 29 cell-free

plasma samples from patients with autoimmune diseases and in all of 20 celi-free plasma

samples from healthy controls.

Different RGH sequence variants were thus found both in the virus particles from cell line
20 supernatants and in the particulate fraction of plasma from different MS patients. It is
presently unknown how many of the genomic copies are transcribed or if

complementation occurs between the molecules.



presently unknown how many of the genom c copies are transcribed or if
conpl enent ati on occurs between the nol ecul es. WO 01/070941 PCT/ EPO1/ 03272
27 EXAMPLNEOI1DBWMect i on of HLTV! BLV Gag NC protei n equi val @cT&£P0IN03272

retroviruses fromMs cell 5 lines by South-Wstern anal yses To determ ne
functional characteristics of protei isolated fromthe particles, we
searched for the Gag nucl eocapsid ( protein, which contains zinc-finger

domain(s) wth the characteristic CX2CX4HX4C notifs, involved in the
interaction between NC and 10 RNA (or ssDNA). This notif is known to be
present asEXABPLE 3t wo copi es anbng retroviruses (Mager et al., 1987).
Interestingly, this notif which occurs twice, but is inperfect in both
motifs in RTVL-H (Mager et al., 1987) also occurs tw ce, but w th one

perfect coPgtectiomaiHLTBLYGagNC gerieipremivplests ig reteviryses StanMSeett assay

span thi g |jRayd by sodth-WEdtei® dnafysest hod outlined by Mrozov et at., 1992,
where el ectrophoretically separated proteins fromparticles are i ncubat ed

wi th ssDNA under renaturating conditions we have denonstrated that a
nucl ei ¢ acirddbtienﬁth@gmardmtaedharacwmamaﬂf;amtentsc)sdmed@agtm@quﬁmsems of HTLV

d BLYV, h d
(Fo.3)  SFedaafe Gab allearefat BOREPH T Bl i’ snBE B
bi ndi ng bawilstherobsmateristic Q)héXaLFD(4C200tmlnvedquln¢lnﬂ intesastinel betveen Ne aﬂét roviral
nucl eOCqEWB@AQEP%SW) fh@ernﬁﬁé@krﬁ ttt%é‘ eg&ft ab BRe oN@o%bEs El‘nBﬁ‘gs (lanes 2, 3

and 7) ane’5 ane are simlar; and the lack of a
corres pondrahrgwwaa (Magef Rieal, éW)VWKeFPSf“Pﬂiy WBWWCETQSW'SG tubise 24)
excl udes M}ﬁﬁe&th@b&h@wn% @RWLJF&(MngE&‘& 01dsg) flso E&wt&wdéoummtm/eﬁm the same

filter is used in a band

cor r espondBeEEEAERYYN F@Ht Fi\%m ﬂf[ 98 Igég B%’Hﬂr seg‘r”s?%{én ?Lﬁlﬁigcg%ﬁﬂ %ﬁﬁﬁg bands of
HTLV-1 (nomosthown). If EBV is renoved by i nmunoprecipitation fromthe
dissolvq pellets prior to electrophoresis the band pattern observed in
all retrovirus-infected cell lines were identical 30 to the pattern found
for non- pr Esinitiernettodreatineidaly Matezovshaiun §92, Theregieaionh@eticaliesaparsiad t wo

bands is n?{? 1t gi\rg@rés ar-gh?cuggtéﬁo\/ﬁﬁséﬂN;@&%'o@@rénlaﬁl?ﬁmé)coﬁéltlo@'\A@Ha% bands

i ndi cat es ands may a have a retroviral "origin. The_origin of
the 60 kD ggrngnqtrﬁteggilqg@ r]ugleﬁ@pldmmmg protein, equivalent to the Gag proteins of

HTLV and BLV, is also present in the retrovirus from 3 MS cell lines assayed (Fig. 3).

20 Several data indicate, that the middle of the three ssDNA binding bands present in the 10-
20 kD range corresponds to the retroviral nucleocapsid protein: the band-patterns for the
MS cell lines (lanes 2, 3 and 7), HTLV-1 (lane 5) and BLV (lane 6) are similar; and the
lack of a corresponding band in the lane with the EBV-producer B95-8 (lane 4) excludes
that the middle band is of EBV-origin. Furthermore, when the same filter is used in a

25 Western blot with HTLV-1+ serum, the p15 band corresponds exactly to the middle-band
of the three ssDNA-binding bands of HTLV-1 (not shown).

If EBV is removed by immunoprecipitation from the dissolved pellets prior to
electrophoresis the band pattern observed in all retrovirus-infected cell lines were identical

30 to the pattern found for non-precipitated material (not shown).

The origin of the other two bands is not quite clear. The absence in C8166 (lane 8) of
similar bands indicates that these bands may also have a retroviral origin. The origin of
the 60 kD band in C8166 is not known.

35



35 WD 01/070941 PCT/ EPO1/ 03272 28 EXAMPLE 4 Transm ssibility of
retroviruses produced by Ms cell lines 5 In this Exanple the

t ransm sswbioiorop4nf t he retrovirus produced by the MS cel IPCITiRPeE0322%
investigated. As cell-free type-C-like retroviruses (HTLV-1) are capabl e of
infection, albeit wth Iow efficiency (DeRossi et al., 1985), purified
particles fromMs cell lines were ug8d to infect cultured, PHA-stimul ated
| ynphocytes from heal thy human individuals. Concom tant occurrence of
RT-acti vi tBxAMRLECHDNt | nuous clonal growth in 8 out of 23 10 experinents in
which the retrovirus was attenpted transmtted to PHA-stinul at ed

| ynphocytes from heal t hy human i ndi vi dyal .interpreted as an indication
of  transmiransnigsibiighak rEHOYRYSSS Rf?d‘ﬂ%glhyd@§\é\%fl'%%ﬁi vity and growth in the

respective control cultures. Continuous clonal growth refers to a highly
i ncreased growh rate acconpani.ed.. b -floating
cl ust er & (e thsmEsamii thegppgnn@%@@y ﬁgtlhegﬁt{ogﬁsﬁbgéd{@%ﬁgf@egS IB)? g‘?’?_ ; Iwigfe, cells.
The cor r eSp@RGHIEH. 2.6 BéI-Péestypé-E-lika retrovinuseh ¢¥8- Ve Rrse Fapshiesof infgetinanadeit
denonstrated the_presenc f VAR s FRSME Reff lined Werd®iised3
i ndependerﬂ"tcgi 'ﬂW&ﬁEFBﬂgBﬁg?ﬁ%eﬁl%,du%lgMIcgérs I\/51874.e_,0¥n% I | cgr rsespondi ng
control s riemdectediuet, PHAstioutas lwnehamten om Mgty (UM iINAVIRAEIS: sequences have
been 20 d&ﬂ%&?ﬁérﬁ%@ﬂ;nieﬁce%fqiijﬁ-é’é!im@éHdiJohtﬁﬂxoﬁ@élb@lbfo&hh iped duitof 28 produced

e’ 0

fromthre e i ndependent putatively transfor | ) ures (two
with wsﬂls@@@riroﬁ@sIniVIIIIPII\IB&sﬁrﬁy'rusmsé‘“ﬁw\éﬁdérﬁasrﬂlgﬁﬁd%@?Slr'“fu&%t dotion  RCH
sequences I%Eﬁ%}fé@%marlédltwhdnrﬁne@dimalsrmsiimieemtemearsindmthnrof Fig. 4. The

di fferenceS between present ed dong recini ; BGRS coronot excl ude
transm ssi EANSHYSSIORS “R‘f’é‘?qe%yn g?%gﬁggcfﬁ%/@te%égﬁ%@%m tgfgl?éogﬁ) of 25 le cul es
(at |east imutdzecshinosys dambhgrowthivefersdo gihighlydneseaped 9rwth r3{e 8Fa8WPPNET y, the
CX2CX4HX4C nptif 1S Defd § Isterd RPonkSYs abiRdogatiRuraEn freommbiet h donor
and reci ([);F)gﬁF ofﬂuérﬁn?enéflﬁg—rﬁyggg?ﬁée{@%sesn_(ge&g)fn t§r ansforgr\rd}ati on of any of the
PHA- st i 118l bibsteike celist Trsl covgbpanding canfeP!s #i@ Oar ti cl e production in the
infected recipients are indicative of transm ssion. 30 D scussion of

Ex I 1-4 In th b I i fi [ atl d
he  Endogedhesa Py e TARHPGSTRAGONHESERR RLAGAY oy caremd "

RGH- honol ogQust 2 #Hdbgendentwereetions using MS1533, M81844 or MS1874. All corresponding

controls remained untransformed and without RT activity. RGH sequences have been

20 demonstrated in gradient-purified retroviral particles produced from three of the
independent putatively transformed cell cultures (two with MS1533, one with MS1 844)
more than one month after infection. RGH sequences from donor and an infected
recipient are shown in Fig. 4. The differences between presented donor and recipient
sequences do not exclude transmission as the RGH variants constitute a population of

25 molecules (at least in the donor) rather than a single sequence. Interestingly, the
CX,CX4HX,C motif is better conserved in the isolated clones from both donor and
recipient than in RGH-2. The absence of transformation of any of the PHA-stimulated

control cultures and the particle production in the infected recipients are indicative of

transmission.

30
Discussion of Examples 1-4

In the above examples a specific association between MS and the endogenous retrovirus
family HERV-H has been demonstrated. The RGH-homologous variants were
35 demonstrated at particle level in superatants from & MS-derived cell lines. We have also



35 denonstrated at particle level in supernatants from & Ms-derived cell
lines. W have al so WO 01/070941 PCT/ EP01/ 03272 29 denonstrated RGH in
parti cul awe ofiorawespeci fically in the plasma from 24 out ofPCIEPWBO32pAti ents.
I ndi cations that this endogenous retrovirus may be transm ssible is
denonstrated by the 5 cell-free tr&®sm ssion of purified virions to

| ynphocytes from heal thy individuals. The activation of endogenous
sequences dehicdatiated) REFEN partituldts eormespiepifieatlly intbeplagha fremr24| catlof@BtMS  but  we
consi der |ttldq[ btful that such an activation could be due to EBV. EBV is
unl i kely RS- -purify with the retrovirus, and spontaneous EBV
transformati on of the healthy |ynphocytes seens inplausible as i) by no

means al | Ih&?z%tfom’ Hm@ex e%oéé%@ms% bﬂeqr 9@3& ﬁféérﬂér%gséd,byme) the

cells are culture or a s ort tine - serve | onal
grow h a%Peﬂfffeﬁé'tQPWWO’t@erﬁlﬂf#ﬁdtVéﬁﬂ“FP'V@ﬁ@qﬂﬁf f@ﬁﬂ‘e@lﬁ‘?ﬁ'ﬂﬁﬂ"g“%‘f IThgi e out .

Previ ousl yactnmuoh@vsndé,gamstsé@eaaesaa@aay giegém Whd RlcReNcdndlibs pasEo@Ct i Vi ty

AR AT e e R e S Ny T

pati ent s wiotguriof Wit tha estiovih egarebdpodiaseasazB\VIarafotmationlos td Hepltigont r oI S.

Serol ogi c SS v t Y epti de was
found in mgh {eggg%p/s f"ioyatu%&\l\%éq)soeyr %F%E'Irsl\ég} ganlfsagr?} mept%g%\FQE(arE@g%?rB W have
al so us#d &Emedmmsasi dihef cadis Rrepdulfyed fdrai/Bmp £4-B aueeks)alildve ovservsl s and
showed ”@&na(%fawznd%r mwy%hcaﬁima f%nawtmﬁw@sﬂ eIt activity whereas

all 21 contr were negati've (Christensen et al %9%\)& A recent study
denpnst r at REVIPHRY. éﬁ@é‘@ﬁ%ée’ﬁ‘fnsﬁéteg argrrelgtieretveeacis 9'??%15% iy @8 DV, HERV- K

Gag, an Mrdédnte er Sosd-teBeting ahiiboidlel SowdidsVin HPAL-i @Blived@ng polpéptiae. Biis al .

1997 Recent | t was r rted RV-9/type-C-rel a sequences
are )preserﬁer‘?'?gé%IFEQWCIEQ%%«?MEP?@%?%1 QNS ‘éﬁ\%h?rlggf"ip 'Caﬁé\'/%%as S 193?) and
i n serums fandri7healtity avhtrdls. Se2dodifScrpad-reantivity tsvaBisdbe HOEV-44egoart Erd s ( Gar son

et al., 18%%%‘9(%% “E%ﬁ?ﬁg’gbﬁﬁ%q?ogoﬁ o??%%\%@éjrg é?l?rg%?lg&ﬁet(eg?’%Qz%e( Perron

et al., 1 sever ehom € sequences,
i e. ACDOOGEE alsadiseBBERE-asHBRIN frash pesrex ey Mueatipuls and comﬁs@t ardishewed an

endogenousthﬁF%Vofgn 7S bara.»m saﬁlpﬁé’sfH&%%éé%h%bleWtu(ﬁWﬂér%'éﬁ@g chRrdidfercecent | y
descri bed HERV-Wfamly (Blond et al r)‘ Even ou h we could not 30

denonst r at'?%h‘tﬁw(%éﬂﬁ'éﬁ?ﬂéga'l 69?%%?9(9?@55“1“1’/ H@“ﬂ@' t@%la s4nc@ ek, the fact

that HERY-serd|G¥rH %a@ﬂﬁyh@lﬁﬂs&%\ﬂHE&R\K BédeinamgTV/ypeielikeasoviudmeds i on of
the type-C or&cow{gﬁ ;O Xgéﬂd' cate that we are |ooking at two aspects of
he sane ollereta

Recently, it was reported that ERV-9/type-C-reIated (MSRV) sequences are present in
plasma samples from 5 MS patients (Perron et al., 1997) and in serum from 9 out of 17

25 MS patients vs 3 out of 44 controls (Garson et al., 1998). As the published MSRV
consensus sequence (2304 bp) (Perron et al., 1997) is about 90% homologous to several
human genomic sequences, i.e. AC000064 and U85196, MSRV may be exogenous but is
most likely an endogenous ERV-9 variant. Alternatively, MSRV could belong to the
recently described HERV-W family (Blond et al., 1999). Even though we could not

30 demonstrate such sequences in particles from the MS cell lines, the fact that HERV-
H/RGH-2 and MSRV/ERV-9/HERV-W belong to the same subsection of the type-C
oncovirinae may indicate that we are looking at two aspects of the same phenomenon.

Retroviral association has been reported recently for several autoimmune diseases: in
35 addition to the previously mentioned implication of a HERV-K variant in insulin dependent



Retroviral association has been reported recently for several autoi mune
di seases: in 35 addition to the previously nmentioned inplication of a
HERV- K vawpDamwo769mt i nsul i n dependent WO 01/ 070941 PCT/ EPO1/P,O3ZPR1/0202

di abetes nellitus (I1DDM (Conrad et al., 1997), in S ogren's syndrone, pal
sequences froma putative exogenou§ type-D-1ike retrovirus were found in
sal i vary gl ands (C?lfflth et al %97) in another study, the pal

sequences froma put atl S VhdIdsquaness found in
| yrph nodéigbetes g s DDA g§7§$i 1%72‘?2?%9‘%?\“%3 gV 148

upus r¥@¥ﬁﬁatosus
study ser qg,m@pﬁutaﬂvte)exbgmanmp@adlke retrtoylp@\@fﬁfqvédé'hi?&baéh@ﬁg Ufral Env

tid éd like: t al.,
) 5 Ay M S it et oo, o <

ritis Je] enti al R{pﬁgsmn of
mul tiple eendmgummrs fmtafldrllmkvmpbmfﬂﬁl(\(a@é%%tr?ée% 9 "é?ﬁY)s\fi‘?r%F Uid cells where
EV:—t H %egmt;ﬁf( %‘E ?Qét%@actm@&mhoﬁetpm _Ceidle eMmiganasacteavirall Env 1997) .
i & Suggest ed t

i s associ.at ed rwse
repl i cati webydegand adtiV-1-d9iyed, 5A8 REF! ﬁ@t"‘fa& %‘é’gé@‘i“kﬁg et%ﬁ hﬁg‘e?epr esent a
causal fagypiy liW rrPehh{étoﬁd dehriag) dﬁfét&n@alrmpneesmregfpmﬂtﬁée e@oaemou'ﬁu?tr%y'ra pol

subst anti at ed d ®, hdsRepr esence of
HERV- H/ RG%egléQiﬁéﬁE‘éé’n%‘f'a ﬁ%ﬁ'?ﬁ?‘@ﬂ‘”&“e ?qssgéﬁggrgé glgli\e/sﬁgébeizl fi ce 15 Thi's

coul d i ndirggdredaNgkagaat ebald 18p@RCi f i c | nplication in the di sease process,
al so because all plasma sanples from M5 patl ents with active di sease were

HERV- H positive. In the case of M5, i denmi o sease
i mpl i es t Hais siifgastesl thatdd$ @rﬂSWC'aé?ﬂMﬁbF?{Bq}éc“mﬂ 8{5 'Pﬁgeebggé{w&gq%gﬁcsea factor,

the actival, 8@ F&Wvﬁtﬁgé)whétﬁéﬂtﬁls réptedeyit 4 cadsel faétordwt@plh@g an ori gin.
e pPosSsi bi

Suggesti v ties are interact,i belerd fi ed
exogenous 2eoimatunevespaasedn APty ysﬁégﬁ@a%r‘i@e t'—Lg're gé}h'g\?%é/%tf‘%*ﬁ}ousl %( suggest ed,

a nenber oferd hfe PREGRE ofHERUS-I/aGBlEFEquérrwenaamarilcdmlqul fsr i MSTS

Bg 2 s|r Ef :@g \r/'lﬂ';lg cqutl:fqi m@g\élbtrre%:tﬁ 88t( eng%ﬁr%ﬂg%tI% inrthe dideéh pFHc§§£ Alss bamtsber

retroviruses,
| nt roduct i Ainpladnia é&ﬁplés)ﬂrcbmmmtleﬂawph activprdisease s hERYa X’%%?Sﬂ‘w& "t hat

retroviral partic thd disSARURPIRS tha ifireplitationfof efogRHEN
endogenous! g@??%?/ ﬁ%&‘&@%ﬂ%ﬁ%ﬂw o :

d duyc d
| ong-term cmdoblrusastaﬂwsﬂﬁwrp@?@gﬂép jm ‘H’l?ﬁﬁ"%rﬂ% iFeq%r ce %%e%ra]:)(r)nrne

sever al @R ﬁ@géstwé BBsRRtibS ABIMEitERths with ah e et Unidentifiegi#xpYOHS hunan
cells anZ((:I) petrowrus and/or, as we and others have previously suggested, a member of the herpes
virus group. Interactions through RT with non-retroviral RNA viruses (Klenerman et al.,

1997) presents another possible role for expressed endogenous retroviruses.

EXAMPLES 5-8

25
Introduction

In the following examples it is demonstrated further that retroviral particles associated with
sequence variants of the human endogenous retrovirus HERV-H/RGH and produced by

30 spontaneously formed long-term cell cultures from peripheral blood mononuclear cells from
several MS patients, can be transmitted to other, i.e. non-blood human cells and non-human
cells. It is also shown that these long-term cell cultures consist of a mixed population of
mainly B cells, and a smaliler fraction of CD3+, CD4-, CD8- T cells.



cells. It is also shown that these long-termcell cultures consist of a

m xed population of nmainly B cells, and a smaller fraction of CD3+, CD4-,
CD8- T cewbha1/o0Ww01/ 070941 PCT/ EP01/ 03272 31 EXAVPLE 5 | RCT&EPSpeRies
transm ssion of RGH/ HERV-H retrovirus particles 5 Intra-species
transm ssi on was denonstrated by co- gyltlvatlon of long-termcell cultures
from peri pheral blood fromMs patients with a retroviral vector
construct-harbouring cell Iline followed by assays for reverse
transcriptase (RT) activity and assays for rescue of the retroviral

vect or - consxAMPLEBN i ndicator cells. Briefly outlined, the principles
behind this co 10 cultivation assay are as follows: Transm ssion of
retroviruses'is to sone extent dependent on cell-to-cell contact; i.e.
cel | -free intrarspecissitemsiissiors of REH/HERW-H seteemiris articlesw frequency (de
Rossi etgal., 1985) (see Exanple 6). Co-cultivation of LacZ-donor cells
with retrovirus producing cells allows cell-to-cell contact %n 15 the
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Wil | con af i'se ese retroviral partlcles are
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super nat an s § %k E2kmBaBt i cl es but conpletely depleted for cells by
filtrati on§2 ofs Hi?ndiﬁ(?g%or cerlmlﬂs %hat do not harbour the construct,

(cell-free) retrow ral infection of these indicator cells wll transduce
t he retrovihalitivaich of tébgfﬁahértb@lls Wit retreirinstbeairgroelsediibes calenelt doetaci indi cat or
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reflecting n(g g{or ceﬁls that do not harbour the construct, (cell-free) retroviral infection of these
indicator cells will transduce the retroviral vector-construct to the indicator cells. When the
indicator cells are fixed and stained, blue cells will only occur if the gene-product (-
25 galactosidase) of the LacZ marker gene is present, and the LacZ marker gene will only be
present if a retroviral infection has transduced the LacZ marker gene from the LacZ-donor
cells through an infectious retroviral particle to the indicator cells. The main principles of the

assay are described in Porter et al., 1998.

30 Monitoring of transmission is performed by assaying for blue indicator cells and/or
increase/lack of decrease in RT-activity. PERT assays measured via OD values show that
RT acitivity for the produced retroviral particles in the supernatant without de novo particle

production decreases about 3-fold after 3 days at 37°C, reflecting degradation.

35 The results described below are interpreted as follows:



35 The results described below are interpreted as follows: WO 01/070941
PCT/ EP01/ 03272 32 No blue cells and decrease in RT activity: no

t ransm sswomj/0Mw4bl ue cells and increase/l ack of decreasePCh/EHRII/GR20I Vity:
possi ble transm ssion as there 5 is de novo production of retroviral
particles; construct may not be rmbié'sed; Bl ue cells and decrease in RT
activity: possible transm ssion as construct is nobilised; retroviral
production may be low, 10 Blue cells and increase/lack of decrease in RT
activity: transm ssion. The retrovirus producing long-term M cell cultures
ar e -subcul flwrplad célzraad decrerse ia Riesekvigt netrargawssiony of 0.5 x 106 cells/m and
cultivated in RPM 1640 (Wiittaker) supplenented with 200 i.u./mn
penicillin (Leo), 0.2 ng/m streptonycin 1ERo'sg:o), 290 nmg/ m gl utam ne

(Si gna), 1Mo hige ndisHEREST¢BR 0k ofidRoroasa iR T 80%ViE Possibia ranspissiad 38URYA serum
(serum pgok ;LA Tﬂ%@uéﬁfyﬁ’@? rebrB@raP) PRI sDEINsIradt nidly@iobde MEBIMebal . Denmark) in
Costar bottles. e Indicator cells are the human rhabdonyosarcona cel l

i ne TE671, and the LacZ-donor cells are TELacZ-cells. TELacZ is a clone

of TE671 hgubesikidng debreadFipRTSdcadd: posbibR\iahathissidl ay eatstruct (sTabtsliselj et al .,
1994). TE671 and TELacZ ar ubcul tured once weekly at a density of 0.5 X
106 cel | s/§froYREPE ‘I“it'PUQ"taé!E’ei N"D- MEM (Dul becco' s nodified Eagl e’ s nedi um

G bco, Life Technol ogi es) supplenented with 5% FCS (foetal calf serum

G bco, Ljfg Teghnol ogi %y%w LY i.u./m penicillin
(Leo), hbzng% %‘g a@‘??%ﬁ%%%@%"?%gi‘ osc%) an%aﬁﬁgt&ﬂ%ﬁﬁgogl utam ne (Sigma) in
Costar bottles. 25 For a standard transm ssion assay, 6-well trays (Fal con

£ 0895) at " ' y Qe ¥idchiuratnmreetimbs amesk atm ( Si gna
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cul tur o e U s pprisel 3 et Bedyartd Biybi o cefr o AEANE )
medi un wel thedlodd baiudiSkejtly Blbs@@CDemmarly) iCCpsterdisttigst . Fi bronectin facilitate
the possibility of transm ssion through co-localization of virus particles
and target cells (WIlianms, 1999) WO 01/070941 PCT/EP01/0Q3272 _33 After 3
days, the fesindipatprcelispiertha Rumanitrdpmysaiemaicel deiESdl:A A reNBoEaPIY are
added (in ggs are TELacZ-cells. TELacZ is a clone of TE671 harbouring the MFGnisLacZ retroviral

20 vector (Takeuchi et al., 1994). TE671 and TELacZ are subcultured once weekly at a density
of 0.5 x 10° cells/ml and cultivated in D-MEM (Dulbecco’s modified Eagle’s medium, Gibco,
Life Technologies) supplemented with 5% FCS (foetal calf serum, Gibco, Life Technologies)
and supplemented with 200 i.u./ml penicillin (Leo), 0.2 mg/ml streptomycin (Rosco) and 145
mg/ml glutamine (Sigma) in Costar bottles.

25
For a standard transmission assay, 8-well trays (Falcon 1148, non-tissue culture coated) are

coated with human fibronectin (Sigma F-0895) at 10 pug/ml in PBS (standard phosphate
buffered saline: 150 mM NaCl, 150 mM Na-phosphate, pH 7.4) for 2 hrs at room
temperature. The fibronectin is aspirated and the wells are blocked with 2% BSA (FAF,

30 Boehringer Mannheim) in PBS for 30 min. Then the wells are washed in culture medium,
and TE671 or TELacZ are seeded at 3 x 10* cells/2ml medium/well and incubated at 37°C in
a CO, cabinet. Fibronectin facilitate the possibility of transmission through co-localization of

virus particles and target cells (Williams, 1999)



their owmn growth nediumbut with 5% HS only) at 3 x 105 cells/2m nedi um
well. After addition of the M5 cells, the trays are centrifuged at 185 x ¢
at room twopenadure for 10 mn. and the trays are incubared/ERgainn’at 37C
in a CQ2 cabinet. A typical experinent include the 5 follow ng duplicate
cell conbinations: TELacZ + MS cel I% fibronectin wash; TELacZ +
nock-infection fibronectin wash ; 3TE671 + nock- infection fi bronecti n

wash. The controls without fibronectin are tr g/ds M% ﬁ A ﬁE@A .
Cost ar boﬂﬁer&dayﬁ.fth@eFnegluﬁl‘d%s%’ﬁteéB”Q:TGFf?t'i%‘fLisoq’i uginp Mo HE 2 are 10
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erri ani Cil'h ‘F t Artyplcal
time- chartTHaﬂlshehereatbslagﬂClé@iﬁdt?é%Qt“l’?ﬁ’&dcél%!nqt(fﬂrl40ﬁ/\ga’v? 5P MR donor
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dishes are incubated for 15 min at room temperature and then washed twice in PBS. The
cells are then histochemically stained for B-galactosidase expression by the following
procedure: 2 ml stain solution is added to gach dish and they are wrapped air- and light-tight
25 and incubated at 37°C for 24 hrs. The stain solution is aspirated, and the dishes are washed
twice with 5 ml PBS. 2 ml ddH,0 is added and the entire dishes are scored for blue cells by
microscopy (Leitz Wetzlar microscope). The stain- solution is prepared immediately before
use and consists of a 1:40 dilution of 40mg/ml X-Gal (5-bromo-4-chloro- 3-indolyl- a-D—
galacto-pyranoside; Sigma) in DMSO in 5 mM K-ferro cyanide, 5 mM K-ferri cyanide, 2 mM

30 MgCly, pH7.

A typical time-chart for the assay can be outlined as follows (if all of LacZ-donor cells,

retrovirus producing cells and indicator cells are in culture on day 1):

35 Day 1: Fibronectin coating of 6-well trays and seeding of TE621 and/or TELac;



Day 3: Addition of retrovirus producing Ms cells for co-cultivation; Day
8: Wash of wells; 5 Day 10: Seeding of indicator cells in gridded dishes;
Day 11: PRwDtmati9en and transfer of co-cultivation supernatr@mEPVU0I2mzli cat or
cells; RT sanples; 10 Day 15: Aspiration of supernatant fromindicator
cells; fixing and staining of cells; RT sanples; Day 16: Scoring. 15
Scoring can be perfornmed both as po§’|4t| ves/ negatives and using multiplicity
of infection (MJ). MJ can be determ ned fromthe proportion of
uninfected cells (P) using the formula MJ = -(logP)/0.4343: the nunber of

viruses | é‘%&dﬁoﬁ%ﬁ%%roﬁu@@ﬂﬁ@%lhwco%ummett.sn(nV) as a fraction of

the nunber of target cells (n) is the multiplicity of infection (MJ =
n"/nc ). The probablllty of any cell for infection by one of the viruses is
1/ nc, 20 th&reipdsh of Reusprobabi lity of any cell being uninfected (P)is [1-
(/n, )n" Thus, log P=nV log [1- (2 1Inc)]. If n, >3 x 103, n - |log
[1 - (1I$1c )] = -0.4343. MJ corrects for the non- linearity of a
t ransm ssi Ddy HS Seatin df indicatr ngllsd gidded diskesnegat i ve scoring. Alternatively,
the specific activity of 3-gal actosidase can also be determ ned using the
follow ng quantitative photonetric assay (Feigner et al %9%21 25 Cells
are washedDay 1PESrationiand/isangfer of @Sultivatiop Eupesmtanttorpsicatieels; BLSaMBss 0. 19
Triton X- 100, and the lysates are stored at -80C for at least | h. To

determ ne amounts of (3- gal actgsi dase at es | utions are
conbi ned0wPah'! S Hspiation OfFBBem’t‘fa%t‘W Ca&%&e'fnb”?ﬁargﬁ %ﬁ%cﬁ*( pH 8.0), 1
MM MgSO4,  ddingidét KCI, 50 mM 3 30 nercapt oet hanol, 0. 1% chl orophenol red

gal act opyr anosi de (Boehri nger). After light- protected incubation at 37C,
absorption at" 578 nmis neasured and converted to pg of p- gal actosi dase
usi ng a stpadts: Scaingve obtained with purified enzyne (Sigma). These val ues
are standardi sed agai nst the total anount of prot ein in each lysate. A
10-m  volune of lysate is conbined with 150 of ddH20. a m of

Bi 0- Rad 15r S¢asing carsbager®Emedeaie At posmt»s%ﬁsﬁt“@ﬁaa@ ugjgmyiplicty %dﬁ’f@ Pled to pg
protein usphg %&%n%%@ammea%MQhe M@p&ilér@(?ﬂ&ﬂfﬁed?éaﬂeﬁ?(ﬁ)/ueﬁﬁﬁﬁe 35

gf :1(-_: : fS![ ?ngotr%é%ﬁé?l:gggég 5Q?ésﬁsjl|%dth8 Qu%g?rfoégal aCLei 35 e/cto gss%[’I R%r‘?édﬂctlon
events (n, ) as a fraction of the number of target cells (n; ) is the multiplicity of infection
(MOI = n, /n; ). The probability of any cell for infection by one of the viruses is 1/nc,

20 therefore the probability of any cell being uninfected (P)is [1- (1/n: )1 . Thus, log P =ny-
log [1 - (1/nc)]. fne>3x 10, n,“log [1 - (1/n; )] = -0.4343. MOI corrects for the non-
linearity of a transmission assay with a simple positive-negative scoring.

Alternatively, the specific activity of B-galactosidase can also be determined using the
following quantitative photometric assay (Felgner et al., 1994):

25
Cells are washed in PBS and lysed in 350 ml of 250 mM Tris-HCI (pH 8.0), 0.1% Triton X-

100, and the lysates are stored at -80°C for at least 1 h. To determine amounts of -
galactosidase, 50 ml of lysates and dilutions are combined with 50 ml of PBS, 0.5% BSA
“and 150 ml 60 mM Na,HPO, (pH 8.0),1 mM MgSO,, 10 mM KCI, 50 mM p-

30 mercaptoethanol, 0.1% chlorophenol red galactopyranoside (Boehringer). After light-
protected incubation at 37°C, absorption at 578 nm is measured and converted to pg of -
galactosidase using a standard curve obtained with purified enzyme (Sigma). These
values are standardised against the total amount of protein in each lysate. A 10-ml
volume of lysate is combined with 150 ml of ddH.0O and 40 ml of Bio-Rad protein assay

35 reagent. Absorption at 595 nm is converted to pg protein using a BSA standard curve.



Assays for reverse transcriptase (RT) activity: RT is a retrovirus specific
enzynme, which is 5 present in retroviral particles. Mnitoring of the RT
activity wbus/ooosstitutes a nmethod for nonitoring de novecCpmpdue2ion of
retroviral particles. As the nunber of retroviral particles is very |ow,
hi ghly sensitive, PCR-based RT assay85are necessary for neasuring directly
on small volunes, of supernatant. The general assays and the RT profiles of
t he MS | on@pediferattiviglid exprdssed es p argalabipeidasdggoprotemd Statisticar dogtparnses et at .
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Transcri pt ase ased on the conversion of an exogenous RNA
tenplate to anplifiable DNA by the sanple-contained RT. The assays are
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of cell culture supernatant i s obtal ne % aspiration. The Sa Vfﬁs are
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Sanpl €S, Mk 18y bARR KL PEREREA PRoIIHSBRTEY Ifded 0 Prevent |oss of RT
a

activity are store e initial steps in the
assay midt be perfor med under RNAse-free conditions. Tenplate 25 (MS2 RNA,

Boehr i nger Th@ﬁ\ﬂﬁhﬂﬁve@ﬂaé&%&éﬁ’@é‘r F‘(fﬂ- orProduct E%FM&@% rEGTp?Q@AATG 3" (SEQ

ID NG 25) are anneal ed before each assay by RNA to 9
prmol in a (Pc’ﬁ_ﬁlrﬁ)ear%f’asfd&”éﬂ‘e ‘F%V%[ﬁ'o'R%‘EQXPQ%@U%RﬁAﬁ?mP'ﬂBHkﬁﬁ@ﬁf'?u? QHé by

RNA/ pri mer tHeSagRicoftaPBERT. THe bsshyRCidpsRiNGIdssSiall) 45 RREHRABY efraat al,4C (5

m n), spun_br) %I efly and kept on ice during the next steps. 23.6 pl of a

m xture 30 ntaining 60 MM KCl, 60 MM Tris-HCI pH 8.3, 9.5 mM MCl 2, 12 nM
DIT, 0.45% Triton X-100, 1 m\/IdATP 1 MM dCTP, 1 mM dGIP, 1 nM dTTP and

0.15 Pg BS’%‘{@EL}II u%ts%fge?l%%lltﬁrgg%%?rgtaﬁ%stotﬂta%gggg la%ﬁélﬁ?n Thggétﬁélésoér 45%65'/ pl;

Boehr i nger resuspen 'S added and
t he m xt ur trough @d\ure flitasi(Bartani s Minisiart) 86 centrifuped atAGR63i0A€ ¥lgderd@0 atn 37C 5
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36 perfor RT react? er through the oil.
(1.5 pl R-rpq_lle(s:ggspended in5pl buffer A/ml aliquot of supernatant (buffer A: 50 mM KCl, 25 mM

20 Tris-HCIpH 7.5, 5 mM DTT, 0.25 mM EDTA, 0.025% Triton X-100; 50% Glycerol).
Samples must be taken and processed on the same day to prevent loss of RT activity.

Samples in buffer A are stored at -70°C.

The initial steps in the assay must be performed under RNAse-free conditions. Template

25 (MS2 RNA, Boehringer Mannheim) and primer (RT-1: 5'-
CATAGGTCAAACCTCCTAGGAATG-3' (SEQ ID NO:25) are annealed before each assay
by adding 0.28 pmol MS2 RNA to 9 pmol in a volume of 1.4 pl in an RNAse-free 0.5 ml
Eppendorf-tube. RNA/primer is heated 95°C 5 min, incubated 37°C 30 min and cooled at
4°C (5 min), spun briefly and kept on ice during the next steps. 23.6 pl of a mixture

30 containing 60 mM KCI, 60 mM Tris-HCI pH 8.3, 9.5 mM MgCl, 12 mM DTT, 0.45% Triton
X-100, 1 mM dATP, 1 mM dCTP, 1 mM dGTP, 1 mM dTTP and 0.15 ug BSA/ul is added
together yvith 0.6 ul RNAse inhibitor (40 u/ul; Boehringer Mannheim).

Then 3 ul resuspended pellet in buffer A is added and the mixture is covered with mineral
35 oil for PCR, incubated at 37°C 5 hrs; 95°C 7 min and cooled at 4°C (5 min). PCR is



prol), 1 pl dil RT-2 (25 pmol; RT-2: 5 -TCCTGCTCAACTTCCTGICGAG 3' (SEQ ID
NG 26), 1 pl boiled RNAse A (10 ng/ m, Boehringer' Mannheinm), 1 pl Taq
(Perkin BvVoBn/o7®41u/pl), 2.8 pl 1 MKCI, 7.5 pl 100 mM Tr ip€THEI1/p#278. 3 and
60.2 pl ddH20O . The mixture is 5 incubated 30 mn at 37C, followed by 25
cycles of 94C 30 sec, 55C 100 sec., 72C 110 sec.; cooled at 4C 5 mn all
in a Perkin El mer Cetus 480 Therm)cy?’él er. PERT assays can be performed with

two variants of detection: either by hybridisation of Eﬁ_d ﬁroducts
wi th hapt earforomiogdheRIT edaotiombicadsing 7das PEB uEipiearoygh fhe 4 ati'dlly 10

d { t teThort KEQ Bl
as ug)sc“ %ﬁ&ﬁ p i ) Bl gRRRT-2, 4 hecTaeaYenateroor szBA(GPEr( mer

tter case an oli onuckeotl e | ab ”eﬁ, {Pgr YWamer. 5
f 1 uor esceméd2@ly gl bajled BNARRA 1GmgMi;HpghengerMagnhe 79 w0 PR3N ne at
Lhte 3 ep%/mﬂggr}mw K&, pisnal it ommMOT risheCI g8, 8 BindeeD. B/BIdeHi@&]J@ﬁ@EXtW@g?r O?:é .
etween forward and rever r e
anneal ed prbated 30 ﬁ%?toﬂyééc@%ﬁﬁ‘?%ﬁésgw éc#%ggb 85 oo 18 118

ase actrvity of Tag polymerase,
15 t her ebyegnahtiddtd 46416 relh Bl BremdrkialElmaratusetse Mhenfioogetet t ed fl uorescence in
a spect rophot oneter. Each sanple is analysed in triplicate or duplicate
and "blind" assay controls are included in all experinments. Positive
controls a:améssawcmemmm vquth tive vaiEoiteasidelggtion: eithse Ry hyRieistion®h EL| SA

d |Q d
wth 5o pr AR RLET et i paptlo It tice Bl B08s SRRE 100

Tri s- HCIO pid desd)bed ommaqméﬁﬂmt@mﬂm agMﬁn %B“qlqugﬁﬁrﬂ‘@cﬁ@‘? g%ﬂﬁ% Pdiper at ure

over ni ght . h @ fuodscbnod |hga&dcein BOMerBM Tri s- HCI
oH 7.4, 0. '%tg}%\?\%e%t Gigotice 83‘@"2‘39%‘*? i eerid

00 0CKi buf ach wel |
for 30 mi renst(rapeden eechipasapine at t{‘?@oe'\‘?l\?ﬂ‘f\%@erg W‘Wgﬁ J@E 4—@?5 H 7.4,
0. 05% T\’Vee%aagace@g(@ﬂ&wewhﬁﬂd 3nd fev@rse amderar\easrwdyasbcnfotteyanmrw sati on:

25 pl of P reaction ar . 0 pl

hybri di si ngCRitRe a'eft?a@?"gﬂe 'ﬁg*log% d?bighe %%CI%B%%%?&%ﬁ'%%@CGC 3
(SEQ I D1£\IQharE}>y effhbling 1k dB@Eentidl nEEEAreptdnBof e@wn@ﬂﬁlusresgenvﬁm 0.15 pl RT-5Di g
(10 prol, ¢ G%FATCGCTGTAGGTAGC—S (SEQ 1D NGO 28), 1.0 pi 100 nM

Tri s- HCl pi?egr%\" © 30 pl ddH20), incubated 95C 5 min, 45C 30 nin, cool ed
at 4C (5 min) and 35 pi hybridisation-m x is added to each coated well,

i ncubat ed I AdYBlindehdsay esrerosashiedudedtin nes.
Then 50 é%h{)gaﬂmﬁtﬁl is aﬁ%ﬂg{é& PIRRERL YF Supidk a in y

TBS/ 0. 5n1\/| giieRperiments; IEi°§S‘Vei ‘@E“}*géﬁr@]%ng 05‘%52 %”%X&lef ?L“Jl%ﬁ'lfﬁ g‘% °r %é‘”ﬁ%é”n
t enper abyr gy kR orbis befdmedad fAOWBIUNG 0508 (tePOTEERGIcaER Fgth 597
Avidin-solution 50 pg/ul in coating-buffer (200 mM NaCl, 100 mM Tris-HCI pH 7.4),
wrapped light-tight and incubated at room temperature overnight. The plates are washed
3 times with 200 mM NaCl, 100 mM Tris-HCI pH 7.4, 0.3% Tween 20, blocked with 200 pl
blocking-buffer in each well for 30 min at room temperature (200 mM NaCl, 100 mM Tris-
25 HCI pH 7.4, 0.05% Tween 20, 20% FCS; washed 3 times and are ready for hybridisation:
25 yl of PCR-reaction are added to a 0.5 ml Eppendorf-tube with 10 ul hybridising-mix
(0.625 pl RT-3Bio (10 pmol, 5-TTAATGTCTTTA-GCGAGACGC-3' (SEQ ID NO:27), 0.4
ul 500 mM EDTA pH 8, 0.375 pl 1 M KCI, 0.15 RT-5Dig (10 pmol, 5'-
ATGGCTATCGCTGTAGGTAGC-3' (SEQ ID NO:28), 1.0 pl 100 mM Tris-HCI pH 8.3, 7.45
30 pl ddH,0), incubated 95°C 5 min, 45°C 30 min, cooled at 4°C (5 min) and 35 pl
hybridisation-mix is added to each coated well, incubated 30 min at room temperature and

the wells are washed 5 times.

Then 50 i Fab anti-digoxigenin (Boehringer Mannheim, dil. 625 x in TBS/0.5mM EDTA
35 pH 8) is added to each well, incubated 1 hr at room temperature, washed 5 times and 50



pl substrate (p-nitrophenyl phosphate) is added in substrate-buffer

(Boehri nger Mannhei rr), I ncubated 20 mn, and OX405 is neasured in an

ELI SA-reamtoro1/oTal e 5. 1. Exanpl es of transm ssibility assa&g@&mkPoy03272

PERT- assays (OD) and [3 aal act osidase 5 induction Experinment |ndicator
Construct Donor Wash Fibronectin PERY Blue Cell dish/tray Cells TE671 |ac
Z M51946 + + 3.67 + TE671 lac Z M51946 - + 0.34 - TE671 |ac Z MS1946 + -
3.09 + THEEpYbstrgteArmitPrReny! Rhospato)ys addefiEp pubstmtszbwiier giephringer 0. 35 - TE671

| acZ M5184Ranhhind, #eutatedZrhih, hl@&éDW%gﬁe@sumd‘ iParPBLIsATE&del. | ac Z M51851 + +
1.89 + TE671 lac Z M51851 - + 0.53 - TE671 lac Z M51851 - - 0.47 - TE671

| acZ MS1533 + + 1.43 + TE671 IacZ MB1533 - + 0.67 - TE671 lac Z C91-PL + +
0.18 + TEGbk 5.aExEmbd oRtansmissiBiliy2sdayed BPPERT-88sads Msmeand BﬂUaTé%tQSIda_ 671 | ac
Z None -_+ <1.- TE671 none None + + <1 - TE671 none None - + <1 - Positive,
cl oned Rr BEEML| vs. Negative control 19.6 na Nd: not done; na: not

appl i cabl e; <l:nunbers bel ow cut-off-value; Fibronectin: cells 10 cultured

i n fi br oneet+Ar—eoated—t+rays—wash—weH-s—washed—atday—8—M51533,—M51845,
MB1851, MB1874, MB1946 are long-termcell cul tures %ﬁﬁ'rﬂﬁ‘tpat i ents: C91-PL
is a humanndieitdr | CorstrpetodMonory  HTL V- WasHRg FiatdneetinRT RERTUES afBuad 1 and
above i ndi %les de WO 01/ 070941 PCT/[EPO1/ 03272 38 Q‘{?s\ﬁﬂr art &'%
producti on; val ues for the MS cell cultures are Typicall ouff 10-6
t 010-5, TE671 lac Z MS1946 + + 3.67

TE671 lacZ MS1946 - + 0.34 -

TE671 lac Z MS1946 + - 3.09 +

TE671 | lacZ MS1874 n n 4.25 n

TEG71 lacZ MS1874 - + 0.35 -

TEG71 lacZ MS1845 + + 1.25 +

TEG71 lacZ MS1845 - + 0.55 -

TE671 lac Z MS1851 + + 1.89 +

TE671 lac Z MS1851 - + 0.53 -

TE671 lac Z MS1851 - - 0.47 -

TE671 lacZ MS1533 + + 1.43 +

TE671 lacZ MS1533 - + 0.67 -

TEG71 lac Z C91-PL + + 0.18 +

TEG71 lacZ C91-PL - + 0.25 +

TE6B71 lacZ None + + <1 -

TE671 lac Z None - + <1 -

TEG71 none None + + <1 ) -

TE671 none None - + <1 -

Positive, cloned RT control vs. Negative control 19.6 na

Nd: not done; na: not applicable; <1:numbers below cut-off-value; Fibronectin: cells
10 cuitured in fibronectin coated trays; wash: wells washed at day 8. MS1533, MS1845,

MS1851, MS1874, MS1946 are long-term cell cultures from MS patients; C91-PL is a

human cell line producing HTLV-1; Relative RT values around 1 and above indicates de



for C91-PL they are around 10"3. EXAMPLE 6 5 Intra-species transm ssion of
RGH HERV-H retrovirus particles In this Exanple intra-species transm ssion
was denmorworiawad4by cel |l -free transm ssion of purified r@CTompPor/ed272
particles fromlong-termcell cultures from peripheral blood from M 10
patients to stinulated or non-stimul#f ed peripheral blood | ynmphocytes from
heal thy individuals followed by assays for reverse transcriptase (RT)
activity afRYOPREIFgEIEHetion: MBhvaluse ferie WP selsqullivrae arertyridally alprut €411 toles.
Briefly oufol CoeL thdy@rdaiolsd pdEes behind this cell-free transm ssion assay
are as follows: Transm ssion of retroviruses is to sone extent dependent on
cell-to-cell contact; i.e. cell-free transm ssion is possible, but it
occurs at BXAMBLEG6w frequency (de Rossi et al., 1985; Fan et al., 1992).
Purifiedzretroviral particles fromlong-termcell cultures from peri pheral
bl ood from M5 patients are attenpted transmtted to cul tured,
PHA- st i nul lartrecsmfneﬂ@nnsmlasmlmfé%ﬁH/Hﬁﬁde)@myus partickesal t hy. i ndi vi dual s.
Concom tant occurrence of RT-activity and 20 continuous clonal growh in
about one thi_rd of the experinments in which the retrovirus was attenpted
transni t t ekt 105 EX[eple (Y apRees Eansmission neademnstistrdhyaelifiee fiarsmistier ¢ir et ed as
i ndi cati onpmned FeRraGifsl §§rtu€!é‘s frcﬁhlhﬁbé!@&ﬂ aieditlvas frdie pé%&érépbloa@hbwmy and

cont. | onal growth

wt h t h
?re? ers %at'ﬁptéltﬁ %Eri'e“ﬁaé?%e ASEES P"'b' ‘?‘F HeéP'éer%@'qogI')iJ”é‘ihP%)ft #W%Fﬂ@y need for
f eedi ng anddisidbaisifotiawadriyy a8sayisiieryeversetdnsciptisedRT) agivityeadi cmgraatmeat@n week
i t hout d ryence f e-floating
ol usters (Arhchifdrnt ERAFRANCS ety b0 B W RRE RS BpnTie el E%ze e
Tr ansmi ssi EAnNsoission @ssaytare e$ fOﬁ@VS sTrargmissionegf setroyingsse sstoisomeaxizand one t hird
of the recidpRdlnt 6hbdiILtbRS! &Bdtéctﬁbaééu-fiie% t&ﬁQMYs&S}Ws'XEHQHé'%t RBcctfs descri bed

above. Absence of contam natin fromt culture 1s confirned
by chr brdSFEAYSHTA( (dpdrassitt ak, Bé}*lF%‘rﬁS§b|4r%%2 (the transfer is frommale
donor to ferral e or vice versa) The corresponding controls eventually die-
out. For cells prepar

anal ysi s: CL51 fgg rﬁ‘"&ﬂ] B#ﬂxssggh b%'g?%mh?eé' CPEI%%% éwm?ﬁ‘%?ggbgﬁfg'gmgo pl to

10 m cul tpatients armnempmdi tfaosmBied o culiated VEHAEi0W6184 br RETFStHERDAED3272 39 370)

for arr eStl¥r9E) da/t%?ﬁblﬁ Hegltl‘é/hl‘f?dlmia"f’so %ﬁ&mlgante&c&ré&}%h%pRWatchntQ%R&) tonic KA (10

M 0.56% omes, followed
by fi x ae@ cﬁqmtlnqqzus clonal growth in about one third of the experiments in which the retrovirus was

attempted transmitted to such lymphocytes from healthy individuals was interpreted as
indication of transmission, substantiated by the lack of activity and growth in the
respective contro! cultures.

25 Continuous clonal growth refers to a highly increased growth rate as illustrated by the
need for feeding and subculturing 3 times a week contrasting feeding once a week without
subculturing, accompanied by the occurrence of many free-floating clusters (clones) of
cells together with free single blast-like cells. Transmission of the retrovirus is not always
successful. Around one third of the recipient cultures will start to grow continuously as

30 described above. Absence of contaminating cells from the donor culture is confirmed by
chromosomal analysis of sex chromosomes (the transfer is from male donor to female or-
vice versa) The corresponding controls eventually die out.

For chromosomal analysis, the cells are prepared for standard analysis: cells in growth
35 phase are treated with colcemide (100 ul to 10 ml culture, incubated for 30 min at



met hanol : gl aci al acetic acid 3:1) and qui nacrine bandi ng (Q banding):

hi ghly AT-rich DNA, such as pol y(dA)-poly(dT), markedly enhance quinacrine
fl uor escewoahiohe GC 5 contai ni ng DNA quench fl uor escen®€T/Hp/0322
Friedrich, personal conm see also Comngs et al., 1975) before

vi sual i sati on in the mcroscope. As,an exanple, the presence of RT activity
and cl ones was denonstrated in about one third of independent infections

using 4 different retrovirus pro

corres poné?‘iﬁj fonatress PEMitesiFdl H@d“%ﬁ@}aigstp/sr} &r%a&éda&ﬁg’l %gﬁ K@Rkﬁoarg?l vity.
HERV- H RG 53844 Q0GH cvfir mwumbepmdmmmmmea. fgﬂmdémf'xiﬁ?m i ed
retroviral particles produgc fro AefcreBlA,

cul tures mﬂeanpk%lw%ﬁ&e’fmﬁdf? %5#}@8!{% H%ﬂﬁd &Fﬁb%dmg?mh@récan assay was
as fol | owgicH a9 pingaAssy( d@rmanksdﬂ' an@mce fBiRRGDe OrEFENER \é‘h' €18~ bl ood sanpl es
from he vol a Cr\pRFsshabmee Bsd alyo gr adi ent
centrif gé’P%'/tBWm@gﬁ\Efggue%cﬁmfg&gHen [Z,Ogr g%%rlt e%esr at urrg) the cells were
seeded andondngstaimbdoI8) brsee vispaligation I RIC@SEPP107 cel I s/aliquot). Six
bottl es were prepared of each, to three of which 2 pi PHA (Difco)/1 0 ml
was added. After 2 days, purifii rovit

super nat arfs dvaxaMRle, BIRPresepch @ﬁqda%'nyt?ﬂde i %%Bgﬁérk@&ateﬁ rP?BOtu?g% m 20
cul ture sypgy &Eiﬁa%'béﬁ&ént RfEetionswaing diifestlertt oetrbvinfis mrh@c!mtw &gl CUEtH'"eé Al
representing a cel -fre nf e Ykt uhgmy-amcas

descri b&d GoeEReRRRe &) ?Srrﬁgg?mﬁé%t?%sﬁlrﬁg?%@t?’ﬁ?uw ratlﬁ e Qg

conti nuousSepu@d:ec/tanmns wérerdetmoostiatedsin gsadisne perdie F&éWB@)PPﬁ'F%BF P%‘iyes from
the cell leQ A& 13k pAE Adhidfier infdction. wer e

col | ected fOcW H\ﬁe%l&?agélelg&gn%(?lgggrégf?dgﬂ and purification. Twenty-four hours
bef ore harvest of the supernatants, the cells were diluted with one third

fresh nedi 1’“@%68 Eggrag QSQ;RMMS f&foWMl?mﬁhlee&mrBlsmtdd froer®oyl citt | mal  vi rus

d : d
P or o1 et gmiles G BeAathy 1R BV Elspl oo Al PlerRf gtienes Loe

fromthe SQMQﬁtlaﬁkmt@ ﬂaysmmmmlrémmmmm&) 1*@0@"3(W§ref96|9d@ba% n at 4C.

The supernat ant wa erred: 1o les{? ‘EW g&lbbmg@%fé ﬁréﬁed ofeash,i n
vol unes | eSHfiUFRy %ﬁ%ﬁ?f&e@m )?381 g) er 0% Prep
cushi on sotdthicerf wnh R EbAl(BlfQOHéO o wa%a(m#ef\%? daV%&”ﬂ%??d Qr&grﬁl i odi nat ed,

nqg[‘: Igll:“e(p:) ?gg %!éél {r%é ﬁﬂ%rn%m o BiLtBie eaTRslititB onean NS IpatjentiGiORay) .

oviral particle fdcrose. The
tubes 3B amlwr@slﬂefﬁdir@{éwuphwés SB?Q?&PIA"?HT Q?Oﬁ,%ééﬁls r?pqg%%g'&g Ealg for 2 h at
4C and the;sipehnat ant WO 01/ 070941 PCT/ EPO1/ 03272 40 renoved fromthe
t ubes by asplratlon | eaving a volunme of 4-5 mM of the nmediumin

The MS cells were cultured as described in Example 5. They have a fluctuating and rather
low yet continuous production of retrovirus particles. Retroviral particles from the cell

25 cultures are released into the supernatants which were collected for retrovirus preparation

) and purification. Twenty-four hours before harvest of the supernatants, the cells were

diluted with one third fresh medium to obtain optimal growth conditions and thereby
optimal virus production. 400-500 ml of cell-suspension:1.2 - 1.4 X 10° per m! was used
for one round of virus purification: cells and cell debris were removed from the

30 supernatants by centrifugation at 1000 x g for 30 min at 4°C. The supernatant was
transferred to 60 ml Sorvall centrifuge tubes in volumes leaving sufficient room for
underlying 4 mi of 50% OptiPrep cushion solution (OptiPrep is the trade name for
lodixanol, an iodinated, nonionic density gradient medium from Nycomed Pharma, Oslo,
Norway). OptiPrep leaves the retroviral particles intact, as opposed to sucrose. The tubes

35 are centrifuged in a Sorvall rotor A641 at 45.000 xg for 2 h.at 4°C and the supernatant



i medi ate proximty of the cushion. The cushion and the overlying nmedi um
are m xed and the volune of the mxture is neasured for final regulation
of the cowoemwr@ti on of the gradient which is optinmal at PROMPOf/OI2pLi Prep.
For dilution a buffered saline solution is 5 used (0.8 % NaCl, 10 nM
HEPES- NaOH, pH 7.4). The m xture is4{)iltered t hrough 0.45 pm (Acrodisc,
Gel man Science) filters and transfer ed to 11.2 nm UItracIear Tubes

(Beckmann) and run in a near verti r ot oeH g%fg Meo@ér)’t t 364.000 x
g at 4Cf oremayeg fiem 418 fybgGPR BSRIEIRM e?ﬁ'@%tal"B My fedne vvere har vest ed
in 0.5 m AhbasRtFodmHityrdf i dikskion. OWhetohehlmandiheoVerwhg masdmaremléﬁﬁar@ns 2 -5

|lected f t he t t
boor ed dticns o e s b el BRI L BBy abott FRDncRaRR riREL 00 s
rotor at LEidM®ahichts datimaba 26%mf QptiREp. Weillwnlaehtéferﬁé’ﬁé"rfee?&}%ﬁ%ﬁded in 100
pi THE “ffeﬁi 50(859 Wd ricozrﬂp EZPuge 361, m/b')ég@'he ribxturB™d ﬁtla?re%bthrol,dgmams)am t he

pool ed HETT brs et e In4 tu @_ nac;r+ 400 pl 15 of
Vi rus suslcrsdier Gwm@hsmehﬂﬁé%aﬁdﬁrai‘@@rrﬁﬁ o] ‘i%}ﬁ‘gﬂ EI§I4 B8 t | es prepared

as dgsc(r]I i \%ﬁg @%ﬂKFandTA]ﬁ msy,%gfoﬁlgg%tweecmnhwﬂbﬁam@umwai 4°0foan
upsi de- do

m croscope (Lelitz Wetzlar mcrosco
super nat a5 sarapwisg ’P@’F’frlfmn(@%é’ ac"E?%WﬁTeé“a‘S‘}es 0 %Qﬂ@ﬁq%e@l ;}'un
Tlr3 ansni ZSIOQ{},eOJottE)H.E‘%fFr@tD@ééI Fiagtidrs 2 -\lged cslwcteelsf@‘fusb in mg?énmsm |hr vi t2 % ![ ﬁ
observed conconi tan e r is
happens1QJﬁ?éﬂsyﬂéﬁsﬁé‘?‘"cmd‘fer%?loé"%h@ﬁedagﬁgﬁ%%ggélggfgﬂg}J%% got%t rol's

event ual | y, dh 8WAUotor ThEp@00ant foodGmiteatd @ar al | el PHA-stinmul ated as wel | as
unt r eat ed cultures of the recipient |ynphocyte preparations for each
transm ssion’assay. Assays for reverse transcriptase (RT) activity were
per f or med B pM&éMebe@sadpenmd i@ 300Ratt TN bufter (594 Tigpldd-5 ¢ aduber nat ant

of the est 319 [!a[ﬁgﬁt %%ﬁ@ SooleQras r\tsl\'l\Fé?§ cMef fﬁgedﬂHﬁ'tlfbe%dreBMtl@h 4B g

gradi ent T ation as also describ aract g%ased by

RT- PCR 45 dfwlrhs)wpembramlm/\h@%@%@ m’é)&s}{hﬁ‘@ﬂmisc}? 438%3 a&eaafeé 9PFLRET on  and

poly-A RNAéBUgé ﬁ\‘éréug?é?ﬂloﬁé(wbbésduﬁ&}e& BRd Sxdmihddrin bih apsidestidvim mrqspo;ﬂT activity
directl 10 vo

unes of bi ndi ng buffer addi ng
100 pl bea@@'ﬁzs\é[ﬁﬁlaé"'(qweﬁ@" f%‘?’% y gndsupgaiant Samgfeg*weargge ol I OWI ng the
manuf act ur gfanspld smérueéuearegulaﬂy Moyansassdbrodf theecretrgyirus ﬁmdgamu@@affubd beads
were stored i n pENAn&AdTRIoRaVRSWthY eat ed
with anpl i VRHR Bﬁt'vgY 5&&5?5?(&92 Ocﬁ‘f ?_rﬁgn% %5@&%’1“@%?3’3) accor dlonaa,&o t he
manuf acpar mrs tmpberss usuallyi aftesabodf ower mewth) ThegrogRsRopEIng RRNrAS\ERUARIS erpved by

exchangi ng AP HA SN e ¢ S5 IExAmhir3atep @LIRIIRYsTehe ¢ beads
ot DepC el B st BO5 S B RN e 8 f
recipient lymphocyte preparations for each transmission assay. Assays for reverse

transcriptase (RT) activity were performed as described above.

25 Retroviral particles from the supernatant of the established transmission cultures were
purified by OptiPrep gradient ultracentrifugation as also described above and
characterised by RT-PCR as follows: RT activity was measured for each gradient fraction
and poly-A RNA was purified by lysing the 5-6 fractions with major RT activity directly in 5-
10 volumes of lysis-binding buffer (Dynal, Norway), adding 100 pl beads/sample (MRNA

30 Direct kit, Dynal, Norway) and following the manufacturer's instruction. If not used directly,
the RNA-coupled beads were stored in 80% EtOH at
-80°C. Before use, each RNA sample was treated with amplification grade DNAse (L|fe
Technologles) according to the manufacturer's instructions. After cooling on ice the
DNAse was removed by exchanging the buffer containing the RNA-complexed

35 paramagnetic beads with DEPC-ddH;0.



41 RNA PCR (RT-PCR) was perforned using the GeneAnp RNA PCR kit (Perkin
Elmer) according to the manufacturer's suggestions, except that 1 u of Taq
pol ynmer aswOwa®7098ed pr. reaction. 5 First strand synt hesiPsTERsvpR2rred Wt h
random hexaners, in conjunction with the bead- oligo-dT conpl exed

RNA-tenpl ate. I n some experinents thﬁ integrity of the RNA tenplate was
confirnmed by cDNA synthesis, speci fftal | y prinmed with the downstream

prinmer; in this case, cont rol cDNA synthes respondi ng
upst r eam BNARGR (REPCRewa pafermadusig %ﬁte‘%%%@p%'o\ﬂp‘r%%?m fﬁ%&%ﬁﬁfl‘%& specific
primer Segrécofrcﬁ g folife BaBuibduredd JugapstionaTexdéptiat 1w pkTavgmiynenaservegiusad: |
5'-d(CGTT ACAT CACTCCCTTCCTAGTICTCTGT) -3' (SEQ ID NG 29)/ 15

- d( GCATPAMRESHIMGACTATGTCTTTAGCTCCAG) - 3'  (SEQ | D NO. 30)  (5000) and/or 11:
- d( ATTTTATTACCCAATCTGCTCCAAACAT) - 3'  (SEQ I D NO. 31)/

gg &?W %ﬁ@%&ﬁ raewgég(aekgn&@ |§33rglﬁr§ﬂ§) witiefhe bead-

d( CGAAGT ATTBGACRETIHNEE RBECEmRlaty. SEEQ“TE[FW@“@@)"S thGOf@?g“tAPf the BNAPBNE®er e run
in a per k'\nﬂg%&?ﬁ&e%‘éo%&%m@ Sioct@Aly pFRed with Bresddupsirén stimst i

synt hesi s room erature, t %E?Vgg n. at 95C

fol | owed Isgse5omtd FPNG syshess, Pfﬁmw'teﬁ%e W@F@“ﬁ“%%s r%a(mB was fol | owed by
45/ 50 cyclggatbt h annealing tenperatures as indicated in brackets above: |
mn. at 94 2 mn. annealing, 3 mn. at 72Cwith 10 sec extension. This
was foll%wed by a final extension 7 min. at 72C. In each assay, water
control s GoiRice SEO feti FGR: HERYaERGH-sqecifie pamerasta faeie weg étlh apd '”\)W%/ Wupl i cat es
of each reactlon th%h‘é RT to ensure that no DNA-tenpl ates were 30

anpl i fied."P PS> wer e anal ysed by agarose gel electrophoresis, and
each pr oduct was cloned in pUC using the SureC one Ligation kit

(Phar maci g ? %@?W@WAWTT@@?A@CTEWGSFB KBEQUBND:2®Y Bi 0syst ens)

usi ng an au I ¢ sequenat or (ABI i Ies of
the devdd dﬁﬁft?AUW’F@ﬁ AEAGTATEH PF{TMBC)FQG eiﬁoéﬁpﬁviﬁis@ %@%6@ 01/ 070941
PCT/ EPO1/ 03272 42

1t 5'-d(ATTTTATTACCCAATCTGCTCCAAACAT)-3' (SEQ ID NO:31)/

5-d(AGGTGAGTTGAACAGTCTGATTTTTA)-3' (SEQ ID NO:32) (50°C),

20 5-d(GATCCTCCCCACTGGGTTCACCATT)-3 (SEQ ID NO:33)/5'-
d(GGAAGTATTGGAGGGTGCCCTGCC)-3' (SEQ ID NO:34) (60°C).

All reactions were run in a Perkin Elmer DNA Thermocycler 480. Conditions for first strand
synthesis: 5 min. at room temperature, 45 min. at 42°C and 5 min. at 95°C followed by

25 cooling to 4°C. PCR: one cycle 2 min. at 95°C was followed by 45/50 qycles with
annealing temperatures as indicated in brackets above: 1 min. at 94°C, 2 min. annealing,
3 min. at 72°C with 10 sec extension. This was followed by a final extension 7 min. at
72°C. In each assay, water controls corresponding to each step were included together
with duplicates of each reaction without RT to ensure that no DNA-templates were

30 amplified. PCR products were analysed by agarose gel electrophoresis, and each product
was cloned in pUC using the SureClone Ligation kit (Pharmacia) and sequenced using
the ABI Prism kit (Applied Biosystems) using an automatic sequenator (ABI 377).
Figures 5 and 6 are examples of the development of RT activity in two independent
assays.

35



The bel ow Table 6.1 shows translation of HERV-H RGH rel at ed sequences
isolated from retroviral particles fromdonor and an infected recipient.
Tabl e 6 IwoOroanzlat i on of HERV- H RGH rel at ed sequences i solpatrasrof/o2m
retroviral 5 particles fromdonor and an infected recipient
PKKPPPNQPCFRCGKAGHWSRDCT QPRPPPGPCPL TI—I\/\KRDCPR HTLV- 1
PPEPPPPGACYKCKSGHWAKE* PQPRI PPKPCPI CVGP. HWKSDCPT RTVL-H 10

e R DR P BB R g oo om

PPDPPPPGA@(WWWW@E@MHRM@M@WW@DCST 3.10 R
PPDPPPPGACYTCWKSGHWAKECP* PA PPKPRPI CVGP. H*KSDCST 3.03 R 15 (HTLV-1: SEQ ID
NG 35; RTVL-H: SEQIDN036 RGH-Z SEQIDNOS? 1533D SEQ. I D NO 38;
3.10 R SHablel. Ndraslation of HERV-HR relatesl segyences dsolpted frm FRUOVIIgl ot \\mnan

pr esent%dggﬁﬂaegf,%ﬂpddnepérﬂlaﬂnﬁfeagm&m do not excl ude 20 transm ssion as
t he variants constitute a popul ation of nolecules (at least in
t he donor) rather than a single sequence. The absence of transfornmation of
any of the PHA-stinulated control cultures and the particle production in

the infec atal i SSHEN. VEKAMPLE 7
|t er - spedREPENR RS SREETLRREERGPLRLEDoPTRTRIICHRT. R

| nt er - s pe FIRES ARPGAKEOKSCHVAKRER QRITPKPERIGVGR- HYKSPERT ¢l es RBR4E-H
deronst @k sappiRREdHSEHWAREEPQTRIPA e alred-isDaen - st i maaked cel | s

from non human species with purified retroviral particles fromlong-term
cell cultures fromperipheral blood fromM patients followed by assays
for rever $&EPFENSEGHNCRRS GHRIKETHGRGIPPKDERICAGRHAKKIDCAPhe 1 et 15330 al

particles, details he | o 5 term M
cell cul tﬁgpﬁp@%&fﬁ'ﬁﬁﬁ@ag&m% \/hﬁs@@gﬁ&%ﬁ , thg:gmr %nm pl es
for inter PADMPPRATASHCWKIGHPRKETFZPGIPRKPREIGGR *KSRGSTi ssi on3. 8$

retrovi v%s are outlined together with details of the the experinmental

set-up ich are different fromthat described in the above Exangl es 5 and
6. EndogehdL¥-1r SERIVINQIE RTYL: GEQ WNORE: REH?ySERIRNO-REAGE? BpPEY(i . e. do

not i.0f ectinGeh s Pfo B: §i85 1D NBUo; 308 K BEAUBNGH)abl e to infect ot her
speci es), ecotropl C (con ined to host species, but may infect somatic

cells within the species) or anphotropic (able to replicate in host and in
The differences between presented donor and recipient sequences do not exclude

20 transmission as the HERV-H/ RGH variants constitute a population of molecules (at least
in the donor) rather than a single sequence. The absence of transformation of any of the

PHA-stimulated control cultures and the particle production in the infected recipients are

also indicative of transmission.

25 EXAMPLE 7
Inter-species transmission of RGH/HERV-H retrovirus particles

Inter-species transmission of RGH/HERV-H retrovirus particles was demonstrated by

30 cultivation of PHA-stimulated or non-stimulated cells from non-human species with
purified retroviral particles from long-term cell cultures from peripheral blood from MS
patients followed by assays for reverse transcriptase (RT) activity.

Details about the retroviral particles, details about PERT assays and details about the long-
35 term MS cell cultures are as in Examples 5 and 6. In this example, the principles for inter-



distantly rel ated species). Thus, endogenous retroviruses per se may or may
not be infectious and, if infectious, nay or may not be able to cross the
speci es bwoden7090ny endogenous retroviruses are known toPoawEPospRend to

ot her species through 10 horisontal transfer (Todaro, 1975) . Thus the
putatively infectious HERV-H RGH asggci ated retroviral particles fromthe

|l ong- term MS cell cultures mght al so be able to infect cells fromother

T t , the
EESICIOE‘: . ﬁg?c?:v q}agsr%@éflon 5frrl£tFJ VG ﬁ@ 66l dQBYHRIN QATh BetbiRlof el thebxpeARbRS €

pecies 15 transnissiQn assays are
speci es, sbtaip whieh @ediffalteanPéﬂhPW%P@eﬁr'fbtﬁeﬁ?%’ﬁﬁxﬁ’@p'ﬁ%gtanigem es of the
endogenous retrovirus (human in this case), i.e species that diversified

f th h / te | bef t h dth
o 1 LB T ot e PR ST o L

the divey g,ggcmgfe frdcieMfrabid tauntbeiNather sipéaids)l ammﬂpey(sor(ﬂsecétomwpsg% bet al .,
1997) . Accor di n od nt..cells ol l i nes
appear to ”E?é("%fﬁgéﬁ\‘??@‘h%e Tt h? PR, los) +'Ia“§) ras(taﬁl{E Y@reﬁ@aﬁegrgﬁfﬁsaﬁ%i& ained in
assays f0rdlsta‘nﬂvlmlnt@dssnanless)oTmedOwOUs retrovinisegwes e omeY AtMa¥met RS acr oss t he
speci es barf%#%eﬁsé d firdcHiodsCm (c)jrrrﬁgpr\ott b&%lé?o(%ss%@ ecle9@6@ér. cel | s or bat

cells) Se escrhi ow does not lead to c ﬂ_t uous cl onal
growt h ( hll\@mypndwwsretﬂowg@sgrﬂmown ﬁ%‘t‘%’eél@'@éﬁﬁ%ﬁ'ﬁ%&pw currence of

many frﬂﬁﬁchgﬁﬁdmgns@érwogr&@;fs ycell's together with free single blast-like
cells) er, a distinct, but transient peak in RT activity as neasured

by PERT assays is observed and is interpreted as indicative of

transm ss ims tHRjukatipely Atectioels wEmeaGwassemausd @ivdvirarpanicsstiion thelvngol s

event ual | y 30 Cell-fr I cl es was
assayed wieH! ﬁlgl‘fﬁ\ﬁ fultHg;Wé alts L 6& akglé Eqrhg'iﬁgblsc]%hsaﬁjchnﬁ)gthév%iﬂe%ér g@la\slﬂagin’e oo
m hepar i ritsdetretdecfouh micestrqyyalmomgss lthey @wpaw@lce@i\wmm%reﬁﬁ’@?'%

gr adi enfs Ct?a%H %glgaééé%'arfs%%%eﬁ @Baf £E e@&ntﬁhéﬁlﬁ&sﬂh&%@ﬁtﬂ%@ét@pébié%)of thehe

cells were see as describ % %gf Ex 106

cel I s/ al i crgpgenouseirayifyg (humany thtsrféS@u'reﬁPP@e%@aﬁ Nersies "OOPRT enent ed wi th

heat i nacty \ﬁ%%n{a?eh#abfbe@%rth@rénd%éemts ir@rovnrdwrntdmmfa@gaer linen AlBstCell/ 070941

PCT/ EPO1/ 03272 44 4 | es were Syof (5|8V\Yl4?l'd(énd ReR!

PHA( Di f co)ERVHentHES fh&@a@afe iApaagAren 85 @ergﬁ retroviral particles

from the swped mahiays (sek dntasdearyalt, d997) cAdcbrdoglyt ngd@tfcelbmr Hiryis- WB"'E%\‘{GI ent,

(100 m _cul ture er nat / dded to 3-4 of the bottles, this
% rpp%c IFI&% Iapqea?tgtbe *1 \HI&E)S) o\é% lit§.

5 repre ree In rnatively, filtered supernatant
was added directly to the cells. The M5 cells were cultured as descri bed

in Exanpl eln%bntrast to the results obtained in assays for transmission to human cells, transmission
attempts across the species barrier to cells (e.g. rabbit cells or other rodent cells or bat cells)
in the set-up described below does not lead to continuous clonal growth (highly increased
25 growth rate accompanied by the occurrence of many free-floating clusters of cells
together with free single blast-like cells). Rather, a distinct, but transient peak in RT
activity as measured by PERT assays is observed and is interpreted as indicative of
transmission. Both putatively infected cells and uninfected controls eventually die out.

30 Cell-free transmission of retroviral particles was assayed with rabbit lymphocytes: rabbit
lymphocytes were isolated from 50 mi heparinised blood samples by Ficoll-lsopaque
(Amersham) density gradient centrifugation (900 x g for 30 min at room temperature), the
cells were seeded and cultured as described in Example 5 (5x 10° cells/aliquot).
Alternatively, the culture medium was supplemented with heat inactivated rabbit serum

35 rather than human serum.



The putatively infected rabbit cells were cultured and nonitored
essentially as outlined in Exanple 6. The cells were exam ned in the

upsi de- dowo omiotovescope (Leitz Wetzlar 10 m croscope) tw c@Crapki/g327and
supernat ant sanples for PERT were taken regularly. Transm ssion of the
retrovirus was considered possible, when RT activity is observed, wusually
devel oping a transient peak in RT activity over tine. The control cells
remain RT negative. An exanple is shown in Fig. 7. 15 In another
application of this assay approach, simlar experinments were set up with
freshly p4-6atied wew preparsg beesch rraahish Rad BsAGRifoal/ thmbwas added pfdiefRssi ve bat
lung cel | !iél}}g%u%lgég'reﬁgolral ?Ar('clé/sQFon?mgtsU;)?érné’thﬁ)clfl‘oﬁ@é loﬂ&terﬁnrc‘éﬂéﬂwﬁéﬂr&ﬁ aAf the

LacZ-constr construct descri bed Exanpl e 5 woul d
enabl e scoMSmagtient, 1PNY aitiEe spemptaptaliduptrwas agdrd taﬁd" ‘5)5“9 bottles, 1St o
i nductiog @Frégegmga&&éﬂs’fféémct@ﬁtAItéh{alﬁvel)Z @lt&&&%ﬂeﬁwe&arﬁmb ya&sl digctiyl tow

cytonetry o term tures fra he bl ood from 25 M
patients: @ﬁéﬁ&%%@?lwb%‘fqnﬁwe@fcuk%ﬂe?aégeﬁ?ﬂﬁn?églpsé %" lFgr’rent types of white °
bl ood cells can be characterised (and are often classified) by distinctive

DOt eSO el R i T S LIRR b Qe S o0ihad o)

Each CD a ies s or that surface
pr ot ei n. Bﬁxémﬂkﬁn‘@wa&céﬂe)w{%taﬂmmmémthdyéSl@Q)dQermMCfSF@‘?ee(h?'tZé’N?tF'Bbd| es it is

possi bl gt ﬁhéréjs%g;%]é)ftwlf:é Roid, l2hgLamdis: bambiks IRPERTIAS RReeRGARRNCY oMt as

they fl ow aser peam so-calle ACS ana
(f1 uor esceﬁ@@sk’a\@ﬁlpv@f the releqviruss\uas ‘F%@')’e"e?ﬁée‘ﬁ'%%d"h?@l‘%\ eRYHY iR oRsEYPes from

peri pher al Q| ppdefoidgirdtlchEstak iVRT activity bigtim3STiehehiollcells @edinRT ng t hi s
techni que. These cultures were ogigggnal |y defined as "Ms cell WD 01/070941
n

PCT/ EPO1/ 0BegElive. 45 $Xamplens Shpyn ify i munocyt ochemi stry, shown to be
B- 1 ynphobl astoid in nature as outlined in Sonmerlund et al., 1993. The

Wher eas Bhin srast RuRIGER EissSe ) WPt a spfiEcobb ity ?We“@é?‘ﬁ'im Shal
fracti on oprephredoririhe spleen madreriiayss of V\(ﬁblalvgui I&TJS"SF'VE *P'ﬁu‘ﬁ‘g qeiﬁlined@ L 88l tures

S consti tUerye@aﬁBtﬁeer% PRBtHNA A RBu@bn eﬁhé Lécm%ﬁsﬁd&%ragﬁulmoﬁgtmﬁ) kBY. It is
t hus possi rﬁ) intéeraction within the p IIE)ul gﬂég‘[} iS nec&s}sary for

the acti vedpscsbieriniEsAmple SauidRiakla seq5a9 Pit(ﬁné@'ss'a VSP3YS @Bf Pher the B

cells or tggsa]j'sF‘O@Hdgct%(a@l%@c{@g,dg@tgcwwr us. The cells were characterised
as foll ows:
20

EXAMPLE 8

Analyses by flow cytometry of long-term cell cultures from peripheral blood from
25 MS patients: characterisation of surface markers

Different types of white blood cells can be characterised (and are often classified) by
distinctive proteins on the cell surface: CD antigens (Cluster of Differentiation). Each CD
antigen can bind monoclonal antibodies specific for that surface protein. By linking a

30 fluorescent dye to the different antibodies it is possible to identify the different cells by the
fluorescence they emit as they flow through a laser beam: so-called FACS analysis

(fluorescence-activated cell sorting).

The long-term cell cultures from peripheral blood from MS patients were further

35 characterised using this technique. These cultures were originally defined as “MS cell



10 Cells fromthe long-termcell cultures from peripheral blood from M
patients were counted in trypan blue (standard procedure for viability). 1
x 106 celwe morm4pl aced in a V- shaped centrifuge tube anegCEaPhseB2once in
10 M RPM 1640 (Wiittaker)(centrifugation 400 x ,g for 10 mn at room
tenperature) and washed once in RPM 1640 (Wittaker) supplenented with 2%
foetal calf serum (FCS, G bco, Life Sciences). The cells were 15

resuspended and transferred t uer s: K Q7,102- 520),
500, 000 CcBRF IndyENg 'W@‘”@&Yt?‘g' Wbsj:s %‘BWﬂ%dé)% lyﬁphﬂwagtglalﬁ‘#? 5°nin at room
t enper at urgtimed it Semmstperatal 21903 Ve netirs sensiive flow nytbmailrlb)%nahﬁsepanel of

diljerent st It'iiﬁ%q’l B2 L SnbiP ket vn@bd mEThior S3eifhiind GRAR'RS peafp! ex, T

cells), ant§ ccessory associ ated antige
recogniti o(|G:,D19ﬁbgrSmaib fraftion qftheloglls sre AelegivelscelliePIphEyssthe G%!hqq'tu@ﬁe

(Taccflssg’éyco%gm%erﬁ%& bistidfeirof ceRsyiRs tridk 8 AHxisURE) ntr.emgrpbésnmmmasatbgr oup of
cells

commn acute Ig/ hobl asti c lfl a an
( CALLA) , h'a@ml@bmt@'t‘ the RopRiRliRds Negessary iy thegsiive ?rﬁﬁ@ B%HQFE‘?(V'r?ecept or, B
celI's, mnegHd&s altéfﬁé}f\/@ﬂ?f“élméﬁme Brdells GERAST céllsqmodust irmetbvips.ol i ferati on, B
cel | s) anti-CD45 (le ¥ ?CO{]]TKO antigen), anti-CD56 (cell adhesion
mol ecul e, € G&&F WEH ec FRFTElRET 3HPIOSR (tissue type) (all antibodies from 25
Bect on Di cki nson). It is possi ble to use nore than one marker per tube when

O F T er e ol e RE O S R BORIHOBHA ) Bgblafoiié Shsenls e | Dodl 5. 20

pl of ea s ad an ures were |ncubat ed
in the darckounfedrln tﬁpatmtrwe (standayd racedrse FAaFpEty). Mg}?e@el{s\ml%%PlﬁFqugg BH 7.4

(cent ri fuggation -&siRgoN®L and &Bsﬂé@%cém ofthl RPib ea0 (hitekedeentriiud2BSh was

added whil e vorteX| ng 1n a safety cabinet. The cel t efrl ger at ed
in the dar#0Qmg¢ far 1Pé‘ét@l?h@°i“ﬁe'ﬁp?rgt6(ﬁ) 2yq aged onea '%Fﬁ‘@wf%ﬁﬁu\&ﬁﬁ knat ol ogi ¢
Labor at or ys@plefrinkfdswitionsm fostdtesiDicrah (FOS GIbts, DenSaericks). Foe cellhwecont i nuous

ant 1 - LS eapiPecsst SRR iy Sibns BB B AR M BN 8% , is

The resul tee_lmmbe Fse te)llslmspdldtntstvn of 400heg foeb In¥n Aoemiteraperpipfesanddle bei ng CD
19+ cel IS ginsfiatad §8Y df@?ﬁdgd g2 p%n%@'dlffefén@%%egve@ tbstd apglchscul tur es

appeared t f)"'pbem | es of E he precise
per cent age&hoeeltraesptertcomplexat exfek gnitEFB4 EaRsaRFONCIECHiE Wéq; BRstgie  Tabl e

8.1. Pr Opoéﬁt}s%ﬂ ré&ogfiliB s rb@p &ffT éeﬂ@gndn@&msﬁ ﬁidcrdfabléédsy esti{CDsa@essapher al
bl ood fro atients Cel|l cultu C%DS ‘l‘) ?
20 molecule in MHC | assomated antlgen recogn ion, su group of T cells), anti CD-10
(common acute lymphoblastic leukaemia antigen (CALLA), haematopoietic stem cells),
anti-CD14 (LPS complex receptor, B cells, monocytes, macrophages) anti-CD19
(regulation of proliferation, B cells) anti-CD45 (leukocyte common antigen), anti-CD56
(cell adhesion molecule, NK cells), and anti-HLA-DR (tissue type) (all antibodies from
25 Becton Dickinson). It is possible to use more than one marker per tube when different

fluorescent dyes are conjugated to the different antibodies.

20 pl of each antibody was added to the cells and the mixtures were incubated in the dark
for 15 min. at room temperature, washed twice in PBS pH 7.4 (centrifugation as above).

30 Then 500 pl 1% formaldehyde in PBS was added while vortexing in a safety cabinet. The
cells were kept refrigerated in the dark until reading in a flow cytometer (at the Immune-
Haematologic Laboratory at Aarhus County Hospital, Aarhus Denmark).

For the continuous testing the following antibodies were found relevant and important:
35 anti-CD3, anti-CD4, anti-CD8, anti-CD19.



M51533 4. 6% Ms51845 7.4% WM51847 5.2% MS1859 5.2% MsS 1851 5.4% WMs1874
14. 6% WMS1946 4.4% 10 Most T-cells in peripheral blood are either CD4+ or
CD8+. Thewbiomdiaegr of CD3+ cells w thout these nmarkers i sPam/EPnt/enesti ng
observation. For further characterisation of the CD3+ fraction, separation
of the two cell types, and an extend panel of antibodies will 15 be
necessary. EXAMPLE 9 Expression of HERV-H (RGH) nRNA splicing variants in
nononucl ear cells from 20 Ms patients. 1. Introduction and summary In this
Exanple it is reported that spliced HERV-H nRNA sequence variants are 25
expressed The results viere asfollas MoBINA thier eoits wenederntifieshas kaing GDAPHARIRES Sat i ent s.

The seque L0t QY BESRE I ARkS Yoddar&ib b8 JRmeRONE ot he

bl ood sanh%gga%?%%$€t§8??%@%%2@9%%%£§P01#03272pﬂ47 M5 patients and

aut oi nuneCPétand GD8-. Exsapes i thedsesiagrmernsnaoak idhe iter GHRRPY 3 SR ear
cells frgn%gggbwmﬂj&ontrols. The endogenous HERV-H virus famly consists of
about 1000 defective nenbers 5 containing |arge del etions and stop codons,
whereas 100 copies are approximately full length, potentially encoding

f unct i onal 7404 €I PrepdrivrerCmaIdcas masmpterhd 8l cultines fremetteriplzgral b omW | ki nson
et al., 1993) i &ge env sequence with an open reading frame has been

i sol ated aM§ cribed in vitro (Lindeskog and Bl onberg, 1999).
Expression of HERV-H RNA in vivo has not been very well characterised

t hough t hege-ts—aceumtga gk €vi dence that transcription occurs in
normal as %g]l ?umérg in %aqt?ggn*g%%h cells (Hrose et al, 1993, Lindeskog at
al ., 1993, MBridd3kog and4B %nberg, 1997). Splicing of HERV-H subgenonic
transcri pt§shgssbeen d\cliw%bed, reyeal ing a conplex pattern of nultiply
spliced rrﬂm'speci es| (W] Kkinson etjal., 1990, Lindeskog and Bl'onberg 1997).

MS 1847 52 %

MS 1859 52%

MS 1851 54 %

MS 1874 14.6 %

MS 1946 4.4 %

10

Most T-cells in peripheral blood are either CD4+ or CD8+. The. finding of CD3+ cells
without these markers is an interesting observation. For further characterisation of the
CD3+ fraction, separation of the two cell types, and an extended panel of antibodies will

15 be necessary.
EXAMPLE 9

Expression of HERV-H (RGH) mRNA splicing variants in mononuclear cells from
20 MS patients. '

1. Introduction and summary
In this Example it is reported that spliced HERV-H mRNA sequence variants are

25 expressed in vivo in cellular RNA from mononuclear cells from MS patients. The
sequence variants were found specifically in cells from some of the blood samples from



15 Spliced HERV-H any nRNA sequence variants were denonstrated by

perform ng RT-PCR analysis on clinical specinens: blood sanples from M5
pati ent s,wpatizmss with different autoi mmune di seases anaCh&ER01/68272
controls. Mononuclear cells were isolated, total cellular RNA were
extracted and assayed by RT-PCR. Amplicons were cloned and sequenced. 20 2.
Experi ment al bl ood sanples were obtained with infornmed consent from

ei ther health voI unteers or _frompatie nDept., Aarhus
Uni ver si t WM Si-BéﬁPftsél“ UM RUDS RIISTS; ﬁ\eﬁgﬁ?én%e%;aér@%wygg%ﬂog%s pital . Aarhus:
t he M5 HoswiroallearrceRyfrorohetithy cDaipdls. of | nternal Medicine, 25 M ddel far t
Hospital (all in Denmark). Blood sanples were drawn at the respective
clinics into VT-100SCPDA Venoject tubes containin 4 m of CPD- adeni ne
sol uti on (TVecagogeDensHERY-Hhvidisdaminensets B&ah?ahbpqorﬁ%&ﬁ“éﬁ BEPPYFt er drawi ng.
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suspend 070941 PCT/ E 01/ 0327 8%50 | per 107
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the manyla thcﬁéEg\{% VGIA SERendd|Eh4tH G TRBRUEREAS el PR T @

Technol a evant s ions were perforned
in a PerKi mal:}bnmn chrﬁ)ﬁdﬁsﬁmmmnedymd@mnb@l@mmﬂem@ mgentewithgffeaict i vati on

of DNasel Dy .t F&RL Qﬁ%se%ﬁgﬂ%&gm@%noh%%sm @&E@é't@lﬁl,celhﬁ&m 10 min,

to a priner (()Je5| romt uence (Hirose et al 993): (i)

5 - %AATM@@WMW q%sm"F@SNGfe gaye (aﬁﬁnsm“s‘*@" ) 15 cDNA
synthesis was perfornmed using the condltlons prescribed in the protocol and
RNA was ested with RNaseH (Ri bonucl ease H, Life Technol ogi es) before
purific&Pi %-%"(B‘F"'E"ﬁé tal pna

All blood samples were obtained with informed consent from either healthy volunteers or
from patients at the Neurology Dept., Aarhus University Hospital; the Dermatology Dept.,
Marselisborg Hospital, Aarhus; the MS Hospital in Ry; or the Dept. of Internal Medicine,

25 Middelfart Hospital (all in Denmark). Blood samples were drawn at the respective clinics
into VT-100SCPDA Venoject tubes containing 1.4 ml of CPD-adenine solution (Meda,
Denmark) and delivered by hand immediately after drawing.

All samples were processed immediately in the inventors' laboratory. Mononuclear cells were
30 isolated by centrifugation as described in Example 6, washed two times in PBS

(phosphate buffered saline, 150mM NaCl, 150 mM Na-phosphate, pH 7.4) and suspended in

Trizol (TRIzol™Reagent, LifeTechnologies), 10" cells /ml. Extraction of cellular RNA was

performéd according to the manufacturer’s instructions. If not used directly, the RNA pellets

were stored in 80% EtOH (in DEPC-treated H-0) at -80°C. For RT-PCR analyses the RNA
35 pellet was washed two times in 80% EtOH, air dried and suspended in DEPC-treated H2O,



using a Q@ Aquick PCR purification kit (Q AGEN) according to the

manuf acturer's instructions. The cDNA was eluted in the EB buffer 2 x 25 |
and st or eaoag/oAdsuot s at -80C, unl ess used directly as temmpat/es2fnr PCR

20 PCR was performed in a Perkin El mer DNA Thernocycl er nodel 2400 using 50
.1l reactions containing: 15 MM Tri4s-HCl, pH 8.0, 50 MM KCl, 2.5 nM MyCl 2,
200 M ANTP, 0.5 Mof each prinmer, 2.5 U Anpli Tag Gol d pol ynerase

(Perki n- Elﬁqﬂgeraﬁ)dcgllshﬁl% u@ﬁ@ﬁﬁ-@@saﬁﬂsesmmbetsmé&mmd 25C 1 cycl e,
94C 20 sec C 20 sec, 72C 30 sec 50 cycles and 72C 25 2 min 1 cycle.

Prinmers usé@fcf or PCR anplification were designed fromthe assuned prinmer
binding site (PBS) in the RGH2 sequence (Hirose et al., 1993) and from an

HERViggg)qugggtezlwa;:so%%gg&ﬁ&%m%] ogen eny readi gg fganFM %LI ndﬁsﬁlé% 52) (Tm =
gi 28 g 55 | Systemn m@ﬁ%mm@%ﬁﬁmmca@éﬁr@mgnes) Bé@EQcDND\ N@M@; ti‘(ETm =

el ovant _bRVaEERErEe b GRS (o Pl e PEa0Rr s B IR REND | (e
PCR(r) 2. 1 acecttiiy t¢ Beininueactulok sQistnetiong, incluging Ridonygleasg dtibfionhiée sequenced in
both dir ﬁﬁ C\g gg%ﬁ' (5@5 raifﬁamﬁ 1?68 |r}é§c%o§é WaE BeFGHed kr?ehﬁ‘érku@élnﬁ&rl mer

cycle seq sha ci ence). Sequence reactions were
anal ysed obNA RberaioRgolgimensiel 9. aut omat i ¢ sequencer (Pharnaci a Bi ot ech) and

equence,a I hiAdHe
(W scongl nr BRURE hatEEyTH DAY bl huh %%’ﬁ%ﬁ?i?‘%“aﬂ“’“fg’ ““Usi ng the

above pri nrC(i0)mih do acDEiNAr@@SmnhéﬁO@ ﬂ’&rﬁﬁ*ﬂ%éeqaﬁféﬁ?éHb?ﬁer?éPb1 ?:7)) and (iii)
for PCR anplification, variations in band patterns were observed when
conparing sanpl es from M5 10 patients, _autoinmune i X Jheal t hy
control s. @@GG%WI&%TQ@A@WQTEWITTT%T%V@ b(ﬁf%q\zé‘é"ﬁgﬁf‘ ?5%25 E)n sanpl es
from20 MsS patients, 3 patients with autoi mune diseases (AU), 1 patient
with | eukaem a and 10 heal,th An _addi 0 bp
(+/ - a fléwd %?V%'Sﬂ?ﬁlpﬁﬁ?rﬁd ”ﬁ'nq_ﬁi'e(ﬁ?nd’g'?n?\gef)% | gﬁ'?'l%e ’E'é?)g(ﬂgﬁl RR{\IWE%[ s,
1/ 15 aut oi aiesiel WitRNaes!, (RDbiudkleabe) tifeyTectumotogsksbedord pmnflcemméﬂﬂe&Dblét i ent.
15 Sequence_ana be263cther§r agnent s
Coveal ed t Fsifg %{l?lﬁ }((E’fCFHL?‘Icha?Qn Hﬁdl&@@ﬁ'ﬂ&:&dlﬂ&%ﬁw afudctifer

instructions. The cDNA was eluted in the EB buffer 2 x 25 ul and stored as aliquots at

-80°C, unless used directly as template for PCR.

20
PCR was performed in a Perkin Eimer DNA Thermocycler model 2400 using 50 pl reactions

containing: 15 mM Tris-HCI, pH 8.0, 50 mM KCl, 2.5 mM MgCl;, 200 uM dNTP, 0.5 pM of

each primer, 2.5 U AmpliTaq Gold polymerase (Perkin-Elmer) and 5 ul cDNA. Conditions for

PCR were: 10 min 95°C 1 cycle, 94°C 20 sec, 59°C 20 sec, 72°C 30 sec 50 cycles and 72°C
25 2 min 1 cycle.

Primers used for PCR amplification were designed from the assumed primer binding site
(PBS) in the RGH2 sequence (Hirose et al., 1993) and from an HERV-H sequence
containing an open env reading frame (Lindeskog et al.,1999):

30

(i) 5-CATGAAATTTGGTGCCTTGACTCGGAT- 3" (SEQ ID NO:42) (T, =63.8°C)

(ii) 5-GAGATAGCTGGGGAGAGGTAGAGGATGA- 3" (SEQ ID NO:43) (T, = 61.3°C)

35 PCR products were analysed by agarose gel electrophoresis. Relevant bands were cut out,



spliced env nRNA sequences containing the same splice donor site in the

| eader region downstream fromthe PBS sequence and a splice acceptor site
in the pawDoob7q9el encoding the integrase. In the 850 bpPCraEpaE232t he two
sites were joined directly, whereas in the 950 20 bp fragnents an

addi tional region of 104 bp fromthe49rotease encodi ng regi on were inserted
between the two sites, resulting in a second alternatively spliced env

MRNA. ( | ncibried urpﬂhe@em@z exp&o6i (TriIgingl, TATIbmimy skitl IavitrE¥e) wet seqderced mcboftr om t he
RTVLH2 (P

d.F Ji
o, Sleclis g el pETE TRt a P8Rl PubP S EE e Ba it L
sequences (mfreesmrnSmfeﬁeence)nSdmaMehyactisrwwﬁreanaNsEd|oa theuALFexpessiliYee t hat PCR

primers degdtgrﬁ&lc sg&rlgnEQEiPm a%g:lﬂ&ﬂf:%d%‘égﬁér@é b¥ay s@@(nféf‘etp%rf@m%%ﬂgesgr oup

of HERV-H sequencé’vari an crim na e between sanp from
MS pati eft @sta@nﬂélastaqn@gﬁamﬁﬂﬁﬁcwmuP@ﬁ*sageo\r‘erﬁ@ra?ﬂh@ewﬁﬁ@@T‘@Jf%ﬁ‘%%lm ts not
shown) . 30(£®).850 bp sequences shared 90-95 % honol ogy with the RGH2

| eader/integrdase and env region and 93-97% honol ogy with each other. Most
of the sequences contain 100 bp of an open any reading frane (5 of the env

PCR pri mer Dsnn@iﬁe'ﬁb@ge&ﬁﬁ'nebp) RECHINSBTesB ancthe 3Bo\@TYnteon) agyiivbt PCR he RGH2
sequence soft B A0 DN Srtedd ULETULIRKE R 00T 0k et
T-cel | Meufatients cauthinuhé patie(GanBaeathpcanbelsi RER fragments ofS889B,(+/# fﬁh\e@&og and
Bl onber g, %ﬁ\ re

i sol ated fr%ﬁ%ﬂ%ﬁ \;\)oﬂe}-g\ggfaﬁ& ooc§iO WSO;B g%ésg?%n asnﬁlmaéc%éé@gluﬁ%\al%?\%SSS97
u88898, Li ma@mbgtmﬁwammr@ healthy pyntrols. AmadditiosalflAgmeBof PP -G faMd 93%

homol ogous p¥ivi afrdpfriceieh 14 b 3vaus 9&%@@3 AUGRBSs, 1aBcutdRtunn@n®88oden only
the protease regions An alignnent of sequence variants

r a
cont ai ni ngh ?%VQQD‘HO'Bﬁ”%NﬁL’ég%@'a@ﬁE%‘Hl ng region are shown in Table 9.1. The
sequenceg represent 10 clones (7 variants) isolated from3 M5 10 patients

Vari ants. coniane el §BEE0 BRiadhb SloRRFhat FecrlehitTeldahat Al e cauenCe
conpar ed t eplicérberninuRiNA sédBbndas C‘ﬁhiamlnsémﬁ@n@@pbmorlmﬂﬁé i the (gAdsy regied of the MS
pat | ents_agdmdarh ﬂs.?ttgegag%gé?i %5@%0&;5@&%&&&' b fttné ga{rbfq)oﬂeiﬁ&k.ﬁg

| eukaem a I ne and Bl onberg
the integrase. In the 850 bp fragments the o sites were joined dlrectly, whereas in the 950

20 bp fragments an additional region of 104 bp from the protease encoding region were inserted

between the two sites, resulting in a second aiternatively spliced env mRNA.

In the present experiments, primers for PCR were derived from the RTVLH2 (PBS) and
RGH2 (env) sequences (Mager énd Freeman 1987, Hirose et al., 1993) , probably

25 explaining why alternatively spliced env mRNA sequences were also seen in healthy
samples. It is our experience that PCR primers derived from the RGH2 sequence generally
detects a broader group of HERV-H sequence variants and do not discriminate between
samples from MS patients, other autoimmune patients or healthy controls (results not
shown).

30
The 850 bp sequences shared 90-95 % homology with the RGH2 leader/integrase and env
region and 93-97% homology with each other. Most of the sequences contain 100 bp of an

open em) reading frame (5’of the env PCR primer).

35 The 950 bp sequences shared 87-95% homology with the RGH2 sequence and 98-100%



In Table 9.2, sequences of the inserted protease region is conpared to the
u88896 sequence (see above) with deviations highlighted. The material is

t he sane we oin70pabl e 9.1, i.e. 10 i ndependent cl onings of PCAEPIEE20D
fragnent from4 individuals. The region analyzed in Table 9.2 starts at
the splice donor site (position 1) apm 20 ends at the splice acceptor site
(position 104) in the u88896 sequence (reference sequence). This region is
desi gnat ednhdRRfibdyith REcH sthdremt idh a Prsicssly pliiisHeSRequenueisclated fromechuhtanm

pati ent dent t f I S
seq:JenceNEﬂBﬂﬁﬁlléhag'gﬁltC%%‘f @}?Bé]\inkhe%gsrﬁgﬂ(éﬁrﬂg Sr%? é’{ﬁéoﬁgd \ag?&%)%nsﬁt (ﬁgﬁésggzeaﬁdlq
97. These 1993). Jubstduentasovith ssimilas isplicend stiycture veredsalated frord i keaftivSAcod\VS3, and
AUL) . Thi Sdtﬁéys (b@%a%ﬁtagcetsg\gﬁ BRS h@d@@f} %ﬁ@édun@e%k@d SndBbHEES, 1@@7)RGH '

all el es at enet ocus I'n uman genone or narkers of
closely b erweaem%@m% %atan@m% apaplpagyséh the qe&&rie segHpRe 88596, ARG

si ngl e- basgsedghebiop Wnath ofPiRe PRStSsh 9hidhd aWtckipaled. shared by two i ndividual s

(M52 30 and AUL) may represent a further such marker. The single-base
changes at position 13 in one PSR-region frompatient M52 and at position
75 in two RSRighe@htiiseduenta vianteayntsising thee0d bapidtdab@ardodng regidncare mar ker s as

DA dur | ngTPRba S TL B SEpians et Bhba Ll BRERe b s oY
9.1. A ngnpanntscorfnssemmwléﬁwrananmstnaht with dighstesmorliduss@Ud hdbelseryenesgi on i n
the alter %Llaht\é%l)%alﬁ gfnglg%gsgéh‘émg%?"léhﬂcsﬂ@mnts Bﬁ@@el@@n@%'c@ﬁb&e@ﬂﬁh@ Bendat i ent

wi th an aut ol nirune T he sequences represent
10 cl ones: M- This sagpence %Zowd('wmomoftheéis Bat'emznﬂwaew htothe - 3)

AUL-1, AUl saneddafsciitdd Fdin 8ITLRE lcakaeniil exinindfsBed®, LiaksskodhaftoBiembargdel et i ons
or substltutl ons relative to M51-1 are indicated by bold letters. Lower

case = unsi¥¥)-base, = not determined, K=GT, Y=CT, NeEANCGT. 10 1 50
Me2- 1 CAQCTATGAC CTCAGGTCCT CAGA. CGANC CAGCCCAAGA AACATCTCAC Ms2-4

A T S Ay M T I o Wihaos
sequence (see above) with deviations highlighted. The material is the same as
in Table 9.1, i.e. 10 independent clonings of the 950 bp fragment from 4 individuals.
The region analyzed in Table 9.2 starts at the splice donor site (position 1) and
20 ends at the splice acceptor site (position 104) in the u88896 sequence (reference
sequence). This region is designated PSR in the following.

The single PSR sequence cloned from patient MS1 is identical to the reference
sequence, while the single PSR sequence from patient MS2 shows two |
25 substitutions at positions 82 and 97. These two substitutions are shared by
three individuals (MS2, MS3, and AU1). This may indicate that positions 82 and
97 are markers of RGH alleles at the same genetic locus in the human genome or
markers of closely related RGH genes at different genetic loci. Similarly, the
single-base deletion at PSR position 53 which is shared by two individuals (MS2
30 and AU1) may represent a further such marker.

The single-base changes at position 13 in one PSR-region from patient MS2 and
at position 75 in two PSR-regions from AU1 may represent additional genetic
markers as described above or may be attributed to errors introduced into

35 proviral DNA during reverse transcription.



15 AUl-1 CACCTATGAC cTCAGGTCCT CAGA. CG. AC CAGCCCAAGA AACATCTCAC Ms1-1
M52- 3 CACCTATGAC
CTCAGGTCOVo@AG®AIE: GAC CAGCCCAAGA AACATCTCAC AULl-2 CACCTAPGREPRIICRESTCCT
CAGACCc GAAC CAGCCCAAGA AACATCTCAC 20 51 100 Ms2-1 CAATTTCAAA TCCGATCTTC
TCGGCCTAGC GECTGAAGAC TGACGCTGCC Msz2q4 CAATTTCAAA TCCGATCTTC TCGGCTTAGC
GCCTGAAGAC TGACGCTGECC Ms2-2 CAATTTCAAA TCCGATCTTC TCGECTTAGC GGCTGAAGAC
TGACGCCTGCC AUL-1 CAATTTCAAA TCCGATCTTC TCGECTTAGC GECTGAAGACTGACECTGCC 25
M51- 1 'TCIJSCTFTA(E: CBEITT(BAA(SAKI T()ACIE:T(]:IZ thﬂSZ 3

GGAAGCCCCC TAGA
TAGACCAT CACERISETEREER
CGGATGCOBA GCTTTGGGTA AUL- 1 CGATOGCCTC GGAAG. 000C TAGACCATCA CGGATGCTGA

GCTTTGGGT o
NE2- 3 o L i R O R R TR S NS e A
CGAT CGCCT C(-IS8AGALTEr ANGhATATL AN liod shes @& S@@Wln WMTOMIS §Blmledap2!eletldv52 1
ACTCTCACAG, Tﬁ@éﬁ\%ﬁ%la@@%ﬁ& 0 Gasé0 MBfs #asACT CTCACAG
TGGAAGATCC CCAGCCATAT GAAGACAACC CG |vr52 "2 ACTCICACAG TGGAAGATCC
CCAGCCATAT= calisigrnjred: KF)%&&T‘@@S&G'-W@E ACTCTCACAG TGGAAGATCC CCAGCCATAT
GAAGACAAGC TAGCTGGACG MS1-1 ACTCTCACAA TGGAAGATCC CCAGCCATAT GAAGACAACC
TAGCTGGACG MB2-3 ACTCTCACAG TGGAAGAT. C CCAGCCATAT GAAGA TAGCTGGACG 45
AUL- 2 AYTGISACAGREEHASLA T 162 SEATCEARAT A AGACAARE: TAGFEGEGACG (M52-1: SEQ ID
NO 44; NB2udr-4SEQRCtRIMG 45cAdBR12cAGERE D dNerdbpcAdhedrctS8EQ | D NO 47;

MB1- 1: SEQ4$2132NO~48~’~~IV82 BCAGSEDT CANCEAS: (ABICRACISEENATOTNG 50) WO 01/ 070941

PCT/ EFKIlﬁO@@FTQ BYCTAJGAC cTCAGGTCCT CAGA.CG.AC CAGCCCAAGA RACATCTCAC
sz 3 CACCTATGAC CTCAGGTCCT CAGA.CcGAC CAGCCCAAGA AACATCTCAC
AU1-2 CACCTATGAC CTCAGGTCCT CAGACCGRAC CAGCCCAAGA AACATCTCAC
20 51 » 100
MS2-1 CAATTTCAAA TCCGATCTTC TCGGCCTAGC GGCTGAAGAC TGACGCTGCC
MS2-4 CAATTTCAAA TCCGATCTTC TCGGCTTAGC GGCTGAAGAC TGACGCTGCC
MS2-2 CAATTTCAAA TCCGATCTTC TCGGCTTAGC GGCTGAAGAC TGACGCTGCC
AU1-1 CAATTTCAARA TCCGATCTTC TCGGCTTAGC GGCTGAAGAC. TGACGCTGCC
25 MS1-1 ~~~vmmmmnnn vmavavmavavas ~CGBGCTTAGC GGCTGAAGAC TGACGCTGECC
MS2-3 CAATTTCAAA TCCGATCTTC TCGGCTTAGC GGCTGAAGAC TGACGCTGCC
AUl-2 CAATTTCAAA TCCGATCTTC TCGGCTTAGC GGCTGAAGAC TGACGCTGCC
101 150
30 MS2-1 CGATCGCCTC GGAAGCCCCC TAGACCATCA CGGATGCCGA GCTTTGGGTA
MS2-4 CGATCGCCTC GGAAGCCCCC TAGACCATCA CGGATGCCGA GCTTTGGGTA
MS2-2 CGATCGCCTC GGAAG.CCCC TAGACCATCA CGGATGCCGA GCTTTGGGTA
AUl-1 CGATCGCCTC GGAAG.CCCC TAGACCATCA CGGATGCTGA GCTTTGGGTA
MS1-1 CGATCGCCTC GGAAGCCCCC TAGACCATCA CGGATGCCGA GCTTCGGGTA
35 MS2-3 CGATCGCCTC GGAAG.CCCC TAGACCATCA CGGATGCCGA GCTTTGGGTA
AUL1-2 CGATCGCCTC GGRAGCCCCC TAGACCATCA CGGATGCTGA GCTtKGGgTA
151 < 200
MS2-1 ACTCTCACAG TGGAAGATCC CCAGCCATAT GAAGACAACC TAGCTGGACG
40 Ms2-4 ACTCTCACAG TGGAAGATCC CCAGCCATAT GAAGACAACC TAGCTGGACG
MS2-2 ACTCTCACAG TGGAAGATCC CCAGCCATAT GAAGACAACC TAACTGGACGE
AUl1-1 ACTCTCACAG TGGAAGATCC CCAGCCATAT GAAGACAACC TAGCTGGACG
MS1-1 ACTCTCACAAR TGGAAGATCC CCAGCCATAT GAAGACAACC TAGCTGGACG
MS2-3 ACTCTCACAG TGGAAGAT.C CCAGCCATAT GAAGACAACC TAGCTGGACG
45 AU1-2 AYTCTCACAG TGGAAGAT.C CCAGCCATAT GAAGACAACC TAGCTGGACG
(MS2-1: SEQ ID NO:44; MS2-4: SEQ ID NO:45; MS2-2: SEQ ID NO:46; AU1-1: SEQ ID

NO:47; MS1-1: SEQ ID NO:48; MS2-3: SEQ ID NO:49; AU1-2: SEQ ID NO:50)
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bel onging to the RTVL-H HERV-H fam I80in isolated formor in retroviral
particle formthat is capable of infecting a nononuclear cell and of 5
replicatigiyiseerein. 2. Aretrovirus according to claim1 which is

obtai nabl e by ultracentrifugation of a cell culture supernatant or
cell-free plasna sanple in OQpti prepTM density gradi ent nmedium followed by

recovery {0 Hdﬂ?anfér@‘é@émSCr@ﬂa@muelbl@gmgmgrt@thermrvmawmmwesfamnqu Bolaikd
retrovirus according to claim1 encodes

ERV- H
RGH ret fen U8 r%tmylrﬁmw'@,%iﬂﬁ@ﬁéét 'Eﬁﬁ%arqles%fdggﬁ'qge%mﬁowcg Cﬁégﬁér%{'ease
(pol) r@géﬂﬁamgﬁgffeqh RGH retrovirus. 15 4. Aretrovirus according to claim
3 wherein the spliced nRNA sequence conprises a region fromthe protease
encoding region that is selected fromthe group consisting of SEQ ID

NO: 44;  SEQA 'r@trMu@%cc&E@g't@cH%46Nh|&5@ob{3|d‘d®le4l7y uIﬁE@dtrﬂugﬁﬁoﬂl&f aSED | D
NG 49; and SEQ ID NO 50 as defined herein, and v bée%uences

her eof . Z0ltgre supe@ﬁ?a@wl?E%'-féﬁ,%ﬁiﬁ%mﬁgamB'GéWPBFPfeeﬁélleﬁé' ylgrég'Fﬂé'%‘e
I sol at ab'&lc{mie%f mwoﬁHer%eﬁon Sk HGhe etloliPaNpaRRIe@r. OUp consisting of a
clerosit s

multiple s patient, a patient suffering from an autoi mmune
di seas) a patient suffering from di abetes and a patient suffering froma

mal | lglnan tA r%ﬁ‘o@rus’%cﬁ@rtdfr@]‘&brc%nac&@iﬂh'mhét%r@béém 5p|tobdtHE£F9\/-l—lSI©GHt abl e fr om
a cell culture

erived from peripheral blood of saog nza %hcf
r et r ovi r ustradeseay mRNA seawaNse GOMREEINg @ redigh HempNe PIAeRRe pglérqgl 7 S&
derived fgxem ﬁp&;"lugher al blood of an Ms patient, said cell culture
conprising at least 2% CD3+ T-cells. 30 8. A retrovirus accordi ng to any
of claims 1-7 that is capable of infecting a blood cell derived froma

human gibj Q\Crtetrg ssébfcf)ﬁf A8 ddinm Wreﬁﬁh@b‘ﬁli@éﬂ?ﬂm gegemse cottbadmtes or  a
mal i gnancy, l'1cating therein

region from the protease encoding region that is selected from the group consisting of

SEQ ID NO:44; SEQ ID NO:45; SEQ ID NO:46; SEQ ID NO:47; SEQ ID NO:48; SEQ ID

NO:49: and SEQ ID NO:50 as defined herein, and variants and subsequences hereof.

20 5. A retrovirus according to any of claims 1-4 that is isolatable from a human subject
selected from the group consisting of a multiple sclerosis (MS) patient, a patient suffering

from an autoimmune disease, a patient suffering from diabetes and a patient suffering

from a malignancy.

25 6. A retrovirus according to claim 5 that is isolatable from a cell culture derived from

peripheral blood of said human subject.

7. A retrovirus according to claim 6 that is isolatable from a cell culture derived from

peripheral blood of an MS patient, said cell culture comprising at least 2% CD3+ T-cells.

30
8. A retrovirus according to any of claims 1-7 that is capable of infecting a blood cell

derived from a human subject not suffering from MS, an autoimmune disease, diabetes or

a malignancy, and of replicating therein.

35 9. A retrovirus according to claim 1-8 that is capable of infecting a non-blood human cell.



35 9. Aretrovirus according to claim11-8 that is capable of infecting a
non- bl ood hurman cell. WO 01/070941 PCT/ EP0O1/03272 61 10. A retrovirus
accordi ngwvoeramp4nf clainms 1-9 that is capabl e of infecti ®RgTa&PNDMB2MUMAN
cell. 5 11. Aretrovirus according tg claim10 that is capable of infecting
a cell derived froman aninmal selected fromthe group consisting of a bat,
a rabbit and a rodent. 12. A retrovirus according to any of clainms 1-11
which is an RGH virus. 10 13. A retrovirus according to any of clainms 1-12
that conmoi Aestraviraslatairdingto shsefcplaime d -9 thatis capakle of iBfeAting @RONdBIMAcal to
the RGH 2 Yi rus sequence published by Hrose et al., Virology, 1993,

192: 52-6F14. A method of detecting intra-species infectivity

(transm ssibility) of a retrovirus 15 according to any of clains 1-13, the
met hod cqnprising the st. . ' [y i mRahi ent as
et i med (. Brrauts SeatpBils Bpirk 1047 AebhE of iiRia oth deHAm forbah,
nmononuc| ealmaleklesteddronythe groumeensiatingof 8 bl ecebhiandsaifgdeni-ng from MS, an
aut oi nmune di sease, di abetes or a nalignancy, and detecting infection of
said cells with the retrovirus. 20 15. A nethod according to claim 14

wher ei n t{ize Airsfréiius abcarfiing he aoyibt claimsdi-1hwhishiscareBEH d&is s i s det ect ed by

t he appearance of RT activity in the infected culture or by an assay for
rescue of the infecting retrovirus in indicator cells as described

her ei Mzefid: @ ref6virli6 acdordinghodnpotdaidisrig12 that tenprises agrucieic afid SeaYENChe

i nfection_of. the r f | i i 8.,

appear angﬁati 'ﬁaclgf"?ctgo%'dggﬁ?@ '&o{}ﬁ P 3{%‘92}%&3 ggﬂe@g%auﬂ%i&%&h@é@? str ovirus env
MRNA sequdrttegys 0998, N192:68-64. r egi on from the protease (pol) region of said
RGH retrovirus, including a region fromthe protease encoding region that
is selected fromthe group consisting of SEQ ID NO 44; SEQ ID NO 45; SEQ ID
30 NO 46;145BEQnkiRoier datectBig@nirdspidietinfestidly |(Dansmigsibilitghef aSERBOVINO 50 as
define herejn,. and ri OHREHS I . i hod of

det ect f%gaqcmcjg}d o0 iogg alnﬂ'ﬁmie"ﬁfo’ ?f\algt@é{?(?cfansm @tﬂ?lsﬁ% of E‘%*ééﬁ?gfﬁ ovi rus

accor di ngetroviauzyfroni a paténtems Hefided inininme, lsonfactingReidtisplgtadhdrug witha @fture

isolating the 35 retrayir f Ph &G b, 4 ¢l ai m 5,
cont act i nYj YIYUFER] fa%“a&e@?erdufé%ﬁ’%“%ﬁ‘#%&h %cr%%’;%ﬁ/ 03272 62
autoimmune disease, diabetes or a malignancy, and detecting infection of said cells with

the retrovirus.

20
15. A method according to claim 14 wherein the infection of the culture of mononuclear

cells is detected by the appearance of RT activity in the infected culture or by an assay for

rescue of the infecting retrovirus in indicator cells as described hereinbefore.

25 16. A method according to claim 14 or 15 wherein the infection of the culture of
mononuclear cells is detected by the appearance in cells of said culture of a spliced
HERV-H RGH retrovirus env mRNA sequence comprising a region from the protease
(pol) region of said RGH retrovirus, including a region from the protease encoding region
that is selected from the group consisting of SEQ ID NO:44; SEQ ID NO:45; SEQ ID

30 NO:46; SEQ ID NO:47; SEQ ID NO:48; SEQ ID NO:49; and SEQ ID NO:50 as defined

herein, and variants and subsequences hereof.

17. A method of detecting inter-species infectivity (transmissibility) of a retrovirus
according to any of claims 1-13, the method comprising the steps of isolating the

35 retrovirus from a human subject as defined in claim 35, contacting said isolated viruses



with a culture of nononuclear cells derived froma non-human indi vi dual,
and detecting infection of said cells with the retrovirus. 18. A nethod
accor di ngwooialzaesi4m 17 wherein the infection of the culturecfiErmnsatacl ear 5
cells is detected by the appearance of RT activity in the infected culture
or by an assay for rescue of the inf&cting retrovirus in indicator cells
as described herei nbefore. 19. A nethod according to claim 17 or 18 wherein
t he i nf ectwiona editutdef noanohuniear oélls denveshiooh e apn-beharsindividdalt anst detedigd t he

appear ance e r& of a spliced 10 HERV-H RGH retrovirus
env mMRNA sn%(?c;t'och Afsg'd%gllsm{hﬂhgggtiog LFson fromthe protease (pol) region of

said RGH retrovirus, incl ud| ng a region fromthe protease encodi ng region

that is selealftnbd QéBoFohﬁ: tgrcféh'ﬁ’1¢Q/H§ﬂeﬁ1tthélﬂ1fééflor§ﬁ@1é BN b4nonBRQddD NO. 45;
SEQ ID NO 46 SEQ | S NO. 50

E
as defi nedeelly @r‘%ﬁtwtedatﬂdh?/éﬁ’ﬁeéﬁ“ge aﬁ%T §?H¥§%G§'é‘??8{?§tea|0fﬂé%‘? oratl%arbf)sga%%rrret hod
accor di ng fegcivf 18 infekrigstrdvirud B indiedtai delld dedesaiitedhereibefavmonucl ear cel |'s
bei ng contacted is pre-stimulated with a nononucl ear cell stinulating
conmpound including PHA 20 21. A nethod according to an)( of clainms 14-20
wher ei n t heo. fomethod bemrdingetb Ickirar @ obll dwhereinding infection, of fhecaituigrad of

mononucl eaﬁqgﬁ&“g%afjféilé iéeo%tefc 3B %@H}%B%Q aHPIn&elis FehRGCuURSe fof 28pIlcB® group

consi sting O SIS patient, apatlent sufferlngfrom
an aut oilndBBV-HBGHi rgwlyés ey @Bf“ﬁéﬁﬂu%?ﬁ@mp’l'ﬁ@gfar@ﬁpalr&B’e"P%Q”’é‘?‘f’ﬁ a patient

SH léllc:{{/e” g%_'{ﬂoﬁif‘ég%m@fléaﬂ' F&§I¢Vetro$lﬁlsdm%@ﬁ|h§ adédglorCiagha Hegrotbagxgncedisg r’qg;l?hspl i ced
- retrovirus en enc [ r e

prot ease eth@bigisgigcted ey “Pee%rPB'ﬁ C%F%g% BFﬁ%C?ﬁg@{)rA%sggggD I\figh%%tgcg lgiﬂaccor di ng

to claim 290V%$SEOHDNIE4BF$BQ:EHNURNPSE@@N®:¢Q endBEQIRNQ50 39defivgtion from

t he prot ease _eg%%di Eﬁl Olﬂ’é . gﬁs\@%rect ed fromthe group consisting of

SEQ | D NO 2Z*Ns@9 Y345 &> E@ﬁﬁfb SEQ ID NO 47; SEQ I D NO 48; SEQ

ID NO 49; and SEQ ID NO 50 as defined herein, and variants and

subsequenc I o ! AnéHuciéar s ch
conpri ses a? @%@tg 838/00%39 61@%8 fﬁélﬁsag%ﬂ(%@gﬁﬁﬁgg%E%ﬁ %ﬁﬁﬁ 63 25.

A net hod obeidd aepiestecig pee-sinudaiedwiten Bpedcieaber!l sHBUGHRELEP ARHHE 99 of

mul tiple pglherosis, an autoi mune di sease, diabetes and a malignancy, the
met hod conpri si ng
20 21. A method according to any of claims 14-20 wherein the mononuclear cells are blocd

cells.

22. A culture of mononuclear cells derived from a human subject selected from the group

consisting of a multiple sclerosis (MS) patient, a patient éuffering from an autoimmune
25 disease, a patient suffering from diabetes and a patient suffering from a malignancy, said

cells are capable of expressing a spliced HERV-H RGH retrovirus env mRNA sequence

comprising a region from the protease encoding (pol) region of said retrovirus.

23. A culture according to claim 22 wherein the spliced mMRNA sequence comprises a
30 region from the protease encoding region that is selected from the group consisting of

SEQ ID NO:44; SEQ ID NO:45; SEQ ID NO:46; SEQ ID NO:47; SEQ ID NO:48; SEQ ID

NO:49; and SEQ ID NO:50 as defined herein, and variants and subsequences hereof.

24. A culture according to claim 22 or 23 which comprises at least 2% CD3+ T-cells.
35



i sol ati ng nmononucl ear blood cells froma patient suspected of suffering
fromany of said diseases and detecting in said cells a nRNA sequence as
defi ned iwooharaysl 22 or 23 or a 5 pol ypeptide transcri bedPCr@posedzd2z mRNA
sequence. 26. A nethod of diagnosi ngd3 di sease associated with the
retrovirus according to any of <clainms 1-13, the nmethod conprising the

st eps of J5sglméthag of diagmasingoy disemssef setantel fnamiime groupjcendisting aflefultiphel i n cl ai m

24700, SR A USE Yt SR ) e Byl © @

di agnosedsdlatingLrhbhgriueleasblbed calissrond 5 paBentAusmsdhertofelifferreafrom gng opsdid ent
ffering,f i . th i ni cal i festati of - whi

2eso0! at SFSRRTH phES PR catspl Aaie FER B8 S el Reatt 28 2 8tpai m

1-13, § helypeptideirasepibedsirorg sadmRNAtsequergcet 0 t he patient an effective
anount of a pharnmaceutical agent that is capable of at |east partially
preventing the infection of cells in the patient with the retrovirus

and/ or t g5, Kirgsthbd ohdiafnddire a diseana asssciatedadthl tbe ratravings actordimg to #¢ dfhat can

be infected b retrovirus.. .29.. A nethad of treatin t] uffering
Froma aicmss-1 fuf Gelsabisie el Soind GR R Rp BB ety 't 1
cel | s tr anbfeat aedef(neonmeiamh baad jesting it fréedtivinacdotding tocthe etationd ofegy of
accord'&g#t.o qu 0of clainms 1-13, the nmethod conprising admnistering to the
patien D8 18f3%ct i ve amount of a pharmaceutical agent that is capabl e of
at least partially elimnating such transforned (imortalised) cells. 30.

Cel act od 91 Arerft arartipBighem s whor Beliiobe Brllb RB G lnuRAE G, g

mul ti pl e ssiresiisi s, an 30 aut oi mune di sease, di abetes and a nalignancy.
31. An antiviral agent for use as a nedicament in the control of a disease,
the clinical nmanifestations of which are associated with the presence of

t he ret3 @8. AuRethod of tleatingtaopatianysudfering &ionsa disédse, 8t dficalimani@dthtions of

L Rl oReri & o PRI IR P i © ©

medi canmen e’retrovirus
accor di nghé ety edmmisirigniniinidtdrin@ & thelpatiedteoreffectivet amalrdiofm 32 wherei n t he

di 3 | od f N > X .
L e oy L
the patient with the retrovirus and/or the migration of the retrovirus to cells in the patient

20 that can be infected by the retrovirus.

29. A method of treating a patient suffering from a disease, the clinical manifestations of

which are associated with cells transformed (immortalised) by infection with the retrovirus

according to any of claims 1-13, the method comprising administering to the patient an
25 effective amount of a pharmaceutical agent that is capable of at least partially eliminating

such transformed (immortalised) cells.

30. A method according to claim 28 or 29 wherein the disease is a disease selected from
the group consisting of a demyelinating disease including multiple sclerosis, an
30 autoimmune disease, diabetes and a malignancy.

31. An antiviral agent for use as a medicament in the control of a disease, the clinical
manifestations of which are associated with the presence of the retrovirus according to
any of claims 1-13.

35



34. Use according to clains 32 or 33 wherein the antiviral agent is an
agent that selectively inhibits or elimnates the retrovirus according to
any of clwpDres/010948. 10 35. Use according to claim34 wher @CA/EPAE0REGENt | S
selected fromthe group consisting 64 an antibody, an anti-sense nucleic
acid and a ribozyne. 36. A nethod of controlling a disease, the clinical

mani fest gy 'LPs’éSof% MUied 2864 iRBRARARIScluring <§fha mmmémqmccaintmma@anses to the
retrovirus according to any of clains 1-13, dﬁ } nzagod conpri si ng
£'agps

admi ni st dip¢asg Qséoﬁlﬁ@dwﬁtbﬁfet%'“é‘? ?“é’(?fq'r\’ﬁbtoaﬁm har maceuti cal |y
active conmpound that is capable of at |least partially inhibiting said

i mmunol ogi cal responses. 37. A nethod accarding to claim36 wherein the
phar macedd.ilsg QWOESQWQ tpeclaivmsoniraein she Q‘B@ﬁ%‘%éf"@&%gf&ﬁh@? 9LHR %'ﬁﬁn%gi cal

responge, élﬁh Gisbhgeah InvaligNaridyedibgéte®dhd HF auRit@UE tigedse. cl ai m 3 or
claim %8%9 2 @% accordi nggt o] O(?l aim 37 wherein the pharmaceutically

active conpound |s di rected against inhibiting the biological activity of

acti vat egds Ty&el c%rdlﬁ@{o%iélﬁﬁ 3@35‘33 whHefein #He émﬂwéﬂa%enﬂs erlabsntdhatagai nst

ellmnatlng such T-cel phar maceut i i tio onprising a
phar maceseleelielyyintibits Weellﬁmﬁb%ﬁhﬁ r@wmﬁ §°°Qf§ﬁﬁl?ﬁ' %n\g? cfjﬁ'mﬁg partially

inhibiting in a human subject as defined in claim5 an i munol ogi cal
response to the retrovirus accordjn

f clai
conpodPt BorlUseceenomingta daie 34 W‘i‘%@'“\ﬁg%;g?rﬁn%/ ﬂ’ge‘ﬂ?cl%&h@ng%gfoé‘glcﬂ)s'g&gi ‘é

conpound, egh Ghti-88 WicleR adidTaMNE Hipe response elicited
speci fi cai‘%nt]tgddyf ﬁ‘g rtlatrow rus according ty‘gﬂiany of clainms 1-13. WD

01/ 070941 PCT/ EPOl/ 03272 65 41. A conposition according to claim39 or 40

wher ei n E*@ﬁaaﬁ&ﬁdbhtremhd{ ¥ dAhéd/ene gmaomadlfessamns eﬂwmou ark aisoeiatead
agai nst | nh| Iti ogi cal activit

g acti vatgﬁi? cﬁ is i ncl udi ng

CD3+, wmthanmuamglcwir@ém@ew thg AptHMrug P ?ﬂrﬁ'a {hansef ims Jg 5 42. A

phar mage Wnétﬁ&{b | 4drRiRisfePR td &bflﬂtlé‘ntrﬁhaéff&w&m&a{t loy a phtiinvazeaticgiipund

that is capa ? at | east artlalle/ eive&H tnr% (? i nfe t on of cells in

a pat|entacwetwnﬂmnﬂé*ﬂﬁtd%?ﬁﬁ’?e%@&l?ﬁa FP%“?'M it KTREN g_t%a and/ or the

mgratlorgs%f nbde retrovirus to cells in the patient that can be infected
o]

by the re virus. 10 43. A pharmaceutical conposition conprising a
pharmaceutically active corrpound that is capable of at least partially

el i m nat isRgaiRetBod® atdRdhg SCbihif 36 RASERItAB BharnEtettically aetive donpound is
20 directed against an immunological response elicited specifically by the retrovirus

according to claim 3 or claim 4.

38. A method according to claim 37 wherein the pharmaceutically active compound is
directed against inhibiting the biological activity of activated T-cells including CD3+, CD4-

25 and CD8- T-cells or against eliminating such T-cells.

39. A pharmaceutical composition comprising a pharmaceutically active compound that is
capable of at least partially inhibiting in a human subject as defined in claim 5 an
immunological response to the retrovirus according to any of ctaims 1-13.

30
40. A composition according to claim 39 wherein the pharmaceutically active compound is
directed against an immunological response elicited specifically by the retrovirus

according to any of claims 1-13.



i nfection with the retrovirus according to any of clains 1-13. 44. Use of
an allelically occurring spliced HERV-H RGH retrovirus env nRNA sequence
15 conpriwong/ozoegi on fromthe protease (pol) region of PaTEPREI272
retrovirus as a marker for the occébrence or the state of a disease
selected fromthe group consisting of a denyelinating disease including

Z‘é' t IU£| €4 P A & s?hon%c@:‘di‘ir%'d::gmév\hﬂﬁ 3dict @o sherdh geapresmacalticallyraivggnancy. 20
e according to claim erein e regi on

from t hecorppasndds @ coRPOHNh e %ﬂ?"ﬁﬁé{'ﬁ‘%'@gstgA 85’?‘89&3??‘3%%(8 acé\rs’gt%dar

consi st i g %cl EB3NQEB4: andSEISB Pobie ot HigaERlinindiBg4tich SERISD NO 47; SEQ

| D NO 48; § y 49° and SEQ |ID NO 50 as defined herein, and vari ants

and subsequences hereof. 25 46. A nethod for i denti fying corrpounds capabl e

of inhkbjs 'A‘Bhérm%ceﬁmvéémﬁw@h canfpﬁtsm@w mmnameasm}uaagvet cnrmgundftha:tllsal s
1-13 froma ce t he met ho

pr oduci ngarwaeeqfr%\ﬁqsﬁﬁa'ﬂélﬁfo?rm%nﬁé IH"'SE%EH CB‘P Pcﬁqgrg‘caibit?n‘fwagﬁbe rﬁgg\cqauts

conpound,aiging R 6 aihBa - @Taﬁcﬂvbrthfe riigFation F frduetovitug té belsdettes in the
presence of tﬂe congound with the ampbunt of virus produced by the cells in

the absepatienbihat fan beifieuadby Bisde8eVitRer eby i denti fying corrpounds capabl e
of inhbiting the production of virus fromsaid cells. A net hod for

i dentifyi ng conpounds capabl e of preventi i nfecti t I
i th 407 6B ThonaAcaUes BYMRPS IR ERREE ME AR A @%e ﬁ%’{‘ﬁ%‘g‘%gﬁ%. ses

exposi ng L araess at%%s't §aﬁ|'dﬂv3§@r§mé1ing ih @ paﬂérﬁt@ell@ﬁamfdsheﬂ (nehortalised)sbyac cor di ng
to any o? clainms 1- e 35 cont nl[llglthe said virus in the
presencelrtﬁq?CtlanM&tﬁdh%iéﬁt@VE 9 RAWHCRINY 1T'Fe extent WO 01/ 070941

PCT/ EP01/ 03272 66 of infection of the tar get cells in the presence of the
819 n?ﬁgn? &zggset gfgnealt/qhé:ﬁl?/gqlgar%; ggllceg wf-‘;??t{/nlqlsRéﬁ rcl)v(larug fen\P %WN gecﬂ%ncgf ection
15 comprising a region from the protease (pol) region of said RGH retrovirus as a marker for

the occurrence or the state of a disease selected from the group consisting of a
demyelinating disease including multiple sclerosis, an autoimmune disease, diabetes and

a malignancy.

20 45. Use according to claim 44 wherein the mRNA sequence comprises a region from the
protease encoding region that is selected from the group consisting of SEQ 1D NO:44,
SEQ ID NO:45; SEQ ID NO:46; SEQ ID NO:47; SEQ 1D NO:48; SEQ ID NO:49; and SEQ
ID NO:50 as defined herein, and variants and subsequences hereof.

25 46. A method for identifying compounds capable of inhibiting the production of a retrovirus
according to any of claims 1-13 from a cell, the method comprising exposjng cells capable
of producing a retrovirus according to any of claims 1-13to a candidate compound and
comparing the amount of virus produced by the cells in the presence of the compound
with the amount of virus produced by the cells in the absence of the compound, and

30 thereby identifying compounds capable of inhbiting the production of virus from said cells.

47. A method for identifying compounds capable of preventing infection of a target cell

with a re.trovirus according to any of claims 1-13, which method comprises exposing target

cells susceptible to infection with a retrovirus according to any of claims 1-13 to a sample
35 containing the said virus in the presence of a candidate compound, determining the extent
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of infection of the target cells in the presence of the compound and thereby identifying

compounds capable of preventing infection of the target cell with the virus.



