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The present invention reI at es gener ally to the field of virol ogy,
particularly viruses of the herpes famly More speci izt
relates to the identification and characterizati.on of herpes @i
dycoprotein B PCT nol ec Ul worLRYIRLiECRIAD vtxinamuaﬂth fi br g
and neopl astic conditions i noBri mat es temat umans.
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(57) Abstract

This invention relates to polynu- Glycoprotain B
clelotides encoding Glycoprotein B from sncoding reglon
the RFHV/KSHV subfamily of gamma
herpes viruses, three members of which
are characterized in detail. DNA extracts -
were obtained from Macague nemestrina
and Macagque mulatta monkeys affected
with retroperitoneal fbromatosis (RF), and
human AIDS patients affected with Kaposi’s
sarcoma (KS). The extracts were amplified
using consensus-degenerate oligonucleotide
probes designed from known protein and
DNA sequences of gamma herpes viruses.
The nucleotide sequences of a 319 base pair t
fragment are about 76 % identical between Tt
RFHV] and KSHV, and about 60-63 % | SR B g
idendcal with the closest related gamma
herpes viruses outside the RFHV/KSHV
subfamily. Protein sequences encoded within - Rasadl S
these fragments are about 91 % identical ~om §
between RFHV1 and KSHY, and < ~ 65 e
% identical to that of other gamma herpes oy
viruses. The full-length KSHV Glycoprotein 70000
v | B scquence comprises a transmembrane 1. - T |
domain ncar the N-terminus, and a ¢ - } e
plurality of potentially antigenic sites in the
extracellular domain. Materials and methods ~wss ¢ $
& | are provided to characterize Glycoprotein ' 4 oom
B encoding regions of members of the
RFHV/KSHV subfamily, including but not
limited to RFHV1, RFHV2, and KSHV Peptides, polynuclcoudes and antibodies of this invention can be used for diagnosing infection,
and for eliciting an immune response against Glycoprotein B.
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sequestered in the viral interior. In a survey of tissues fromvarious
sources, the sequence was found in 95% of Kaposi's sarcona | esions,
r egardtess o tne patrents. HIV status (vore et al. 1995a). 21% of

uni nol ved tissue fromthe sane patients was positive, while 5% of sanples

froma control popul ati on was positive. There was approximately 0.5%
sequence variation between sanples. 35 The sane 91?575‘235 been
detected. in BYRJRMPity | ynphoma, a | ynphomatous ef fusion V\ntld
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the Sequengo (:)l herpesvirus saimiri. It coded for capsid and tegument proteins, two structural components
sequestered in the vira) interior. in a survey of tissues from various sources, the sequence was found in
95% of Kaposi's sarcoma lesions, regardiess of the patients’ HIV status (Moore et al. 1895a). 21% of
uninvolved tissue from the same patients was positive, while 5% of samples from a control population was
positive. There was approximately 0.5% sequence variation between samples.
35 The same sequence has been detected in body cavity lymphoma, a lymphomatous effusion with
B-cell features, occuming uniquely in AIDS patients (Cesarman et al.). The copy number was higher in
body cavity lymphoma, compared with Kaposi's Sarcoma. Other AlDS-asscciated iymphomas were
negative. The sequence has also been found in peripheral blood mononuciear celis of patients with
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produce over 50 different transcripts at various stages in the life cycle of the vius. A number of
glycoproteins are expressed at the viral surface, and play a role in recognition of a target cell by the virus,
35 and penetration of the virus into the cell. These surface proteins are relatively more variant between
species, compared with intemal viral components (Karlin et al.). The same surface proteins are also
present on defective viral particles produced by celis harboring the virus. One such non-infectious form is
the L-particle, which comprises a tegument and a viral envelope, but tacks the nucleocapsid.
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A nunber of other conditions occur in humans and ot her vertebrates that
involve fibroproliferation 20 . and the generation of pre-neoplastic cells.

Exanpl es occuring I n humans are ret roperitoneal fibrosis, nodul ar
fi bromatosi s, pseudosarcomatous fibromatosis, and scierosing nesenteritis.
Anot her condi tion known as Enzootic Retroperitoneal Fibromatosis
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vacci nes, Suc%on%ﬁo&s%&soc r o r}:ﬁm%]sp%gtsl may acl ass a reservoir of viruses that affect another
species. For example, the heipes virus saimiri appears to cause no disease in its natural host, the squirrel
monkey (Salmir sciureus), but it causes polyclonal T-cell lyrnphomas and acute leukemias in other
primates, particularly owl monkeys.

35 There is a need to develop reagents and methods for use in the detection and treatment of herpes
virus infections. The etiological linkage between KSHV and Kaposi's sarcoma, confimed by the
serological evidence, indicates the importance of this need.

. For example, there is a need to develop reagents and methods which can be used in the diagnosis
and assessment of Kaposi's sarcoma, and similar conditions. Being able to detect the etiologic agent in a
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anti body, may be used to provide innmediate protection or prevent cell
penetration and replication of the virus in a recently exposed

i ndi vidual . Active vaccines, such as those conprising an i munogenic viral
conponent, may be used to elicit an active and ongoi ng i nmune response in
an individual. Antibody 15 elicited by an active vaccine may hel p protect
an i ndi vi duavosgmeast a subsequent chall enge by |ive virusPCT/US96/157@/t Ot OXi C
T cells elicited by an active vaccine nmay hel p eradi cate a concurrent
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scr eeni nd®an#fertisp -4 I ik f?'m&l‘" (FBtlienano Such reagents inclycs yaccines fhat: ~can
be directed m:mmamurunggdrumemwaww prch & thoee commsising)ant dmti-virus

| pngl- term ef WMnaybeudeaMr&dhﬁanﬂﬁw&HG&l PRABBEUER S Hbplicafiin ot 6 ©
viral conpongp 29

cells. These |nc uﬁ&%%o ern Rc%sr#pon ?Qﬁhe w%f'é);"'m °"QQ"%
Fourth, ther EOmPSnent, MAEPE yead Pcalclh 29 awwaﬁmumms '"\ﬂﬂl"ﬂﬂ"’%n‘\'ﬂﬁ"d!lsed
to ident i1y BWEM&WQQWManMmeamemmMMm
L'ng{ﬁﬁf?' | oo CREET oRUd /35 achViechné il imaauﬂ%ﬁ':“""%gmmm%m robabl y
not appropri & q‘%ﬂ&@*’i 5&5&" %I’ 'Pﬂ’% Q%P‘e 'ﬁ?"’g"a set
of ol i gonuc| e8Pt WM@“JH@' W tagse;impliepted insfusion:pf the virus

reagents in wamtergeteads.i ne assays for surveyl ng a variety of tissue sanples

suspect ecyof COoNiRiyhdiBis @ nbed tdefdibp reagents "‘ﬁwa‘gﬁm“ ‘n%ﬁ?ﬁﬂ?@s and

shoul d be sufficientl e |f|c to av0| ent | unrel ate
35  endogend® "Wm& '8#?5%“% ﬁg

Cross-react i vadiaticp unmwwwdmmmm mﬁmmmhmne‘&wl ral

pat hogens. lesions respond to these modaliies, the response is temporary, afid tha dowrafiCdifical equrs@f  t he
| nvention

| d d 5
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eticlogic agent can be directed towards the long-felt need for a clinical regimen with long-lem efficacy.
Suitable targets for such pharmaceuticals are viral components involved in recognition and penetration of

host cells. These include glycoprotein components of the viral envelope. _
Fourth, there is a need to develop reagents and methods which can be used to identify new viral
30 agents that may be associated with other fibroproliferative conditions. The representational difference
analysis technique used by Chang et al. is arduously complex, and probably not appropriate as a general
screening test. More desirable are a set of cligonucleotide probes, peptides, and antibodies to be used as
reagents in more routine assays for surveying a variety of tissue sampies suspacted of containing a related
etiologic sgent. The reagents should be sufficiently specific to avoid identifying unrelated viruses and
35 endogenous components of the host, and may be sufficiently cross-reactive to identify related but

previously undescribed viral pathogens.
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or reactive with the products of novel genes encodi ng G ycoprotein B
mol ecul es of the RFHV/ KSHV subfam |y of her pes _viruses. Two .
menbers of the famly are Ret roperi toneal Fibromatosis associ ated
Herpes Virus (RFHV) 10 and Kaposi's Sarcoma associated Herpes Virus
(KSHV). These material s and rel ated net ho,]gls can be used in the
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her pes vacci ne, while antibodies DEE&S@B&E—W‘M% ycoprotein B may be

used as conponents of a passi ve vacci ne. According to the

| n?/ent | Fn It nda . ru%:ﬁ%ﬁ&@éaunﬁﬂﬁgﬁgﬁ ﬁgrs?a& I!uﬂ'&"get rt as'&lrﬁtg%got [ ahes ?6 to
20t S Vo B A WA o owst el By o
i nvention iSn RFEWK W%ﬁw herpasinises. Jwo grembeny of the damily arm Retgopéritoneadi Fibromatosis
pol ynucl eot i dessabibtid HerpesOVime (RFMVY ihd Baposis Sarbonfal 2u66ited tHRipes Binﬁf(KQ-l\berﬂﬁs%
virus, the po'r&fﬂdﬁi §1Qlrbiél&y methods E4A'HR vt i fhe GiaghBéR SHd tEarnék S‘ﬁﬁ.%gs Vit e in
group consisti nogates including humans. Isolated or recombinant Glycoprotein B fragments or polynucleotides
encoding them may be used as components of an active herpes vaccine, while antibodies specific for
10  Glycoprotein B may be used as components of a passive vaccine.
Accordingly, one of the embodiments of the invention is an isolated polynucleotide with a region
encoding a Glycoprotein B of a herpes virus of the RFHV/KSHV subfamily, the polynudeoﬁde comprising
a sequence of 319 nucleotides at least 65% identical to nucleotides 36 to 354 of SEQ. ID NO:1 or SEQ. iD
NO:3, which are 319 nucleotide fragments encoding Glycoprotein B from RFHV and KSHV, respeciively.
15  Also embodied is an isolated polynucieotide with a region encoding a Glycoprotein B, the polynucieotide
comprising a sequence selected from the group consisting of: a sequence of 35 nucleotides at least 74%
identical to oligonucieotide SHMDA (SEQ. 1D NO:41); a sequence of 30 nucleotides at least 73% identical
fo oligonucleotide CFSSB (SEQ. 1D NO:43); a sequence of 29 nucleotides at least 72% identical to
oligonucieotide ENTFA (SEQ. ID NO:45); and a sequence of 35 nuclectides at least 80% identical to
20  oligonuciectide DNIQB (SEQ. ID NO:46).
Another embodiment of the invention is an isolated polynucleotide comprising a fragment of at least
21, preferably 35, more preferably 50, still more preferably 75, and even more preferably 100 consecutive
nucleotides of the Glycoprotein B encoding region of the polynucieotide of the preceding embodiments.
The polynucieotide is preferably from a virus capable of infecting primates. Included are Glycoprotein B
25  encoding polynuclectide fragments from RFHV and KSHV. Another embodiment of the invention is an
isolated polynucleotide comprising a linear sequence of at least about 21 nucleotides identical to a the
Glycoprotein B encoding sequence between nucleotides 35 to 354 inclusive of SEQ. ID NO:1, SEQ. ID
NO:3, or SEQ. 1D NO:92, or anywhere within SEQ. ID NO:96, but not in SEQ. 1D NO:98.
A further embodiment of this invention is an isolated polypeptide encoded by any of the previous
30 embodiments. Also embodied is an isolated polypeptide, comprising a linear sequence of at least 17
amino acids essentially identical to the Glycoprotein B protein sequence shown in SEQ. ID NO:2, SEQ. ID
NO:4, or SEQ. ID NO:97, or anywhere within SEQ. ID NO:84 (KSHV), but not in SEQ. ID NO:89. This
includes fusion polypeptides, immunogenic polypeptides, and polypeptides occuming in glycosylated and
unglycosylated form. Some preferred antigen peptides are listed in SEQ. ID NOS:87-76. Also embodied
35 areisolated and non-naturally occurring polynucleotides encoding any of the aforementioned polypeptides,
along with cloning vectors, expression vectors and transfected host cells derived therefrom. Further
embodiments are method for producing polynucieotides or polypeptides of this invention, comprising

‘ replicating vectors of the invention or expressing polynuclectides in suitable host cells.
. s - -
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ol i gonucl eoti de SHVDA (SEQ |D NGO 41); oligonucl eoti de CFSSB

6 (SEQ 1D NO 43); oligonucleotide ENTFA (SEQ 1D NO 45); and

ol i gonucl eotide DNIQB (SEQ |D NG 46). According to the invention in
a third aspect, there is 5 provided an isolated pol ypepti de encoded by an
| sol at ed pol ynucl eoti de conprising a sequence set forth in a nenber

of the groupwemyazmii ng of nucl eotides 36 to 354 inclusiverpcrusseasrodEQ | D
NO 1 and degenerate variants thereof, nucleotides 36 to 354 inclusive

of SEQ ID NO ﬁanoﬂ%ﬂﬁ@%%ﬁi%nﬁ%ﬂsahﬁm&:sﬂﬂﬁﬁ%wwm 36

to 354 I arl ﬁgt
agd SEQI nICDUEC#]g%%mﬁE%%Bﬁeg%I}g e varl an'ts t 92%?? ¢ S‘ﬂé:c ng to
t he i nvent i orfegiaq oha pojyiugieptide ed in this invention. Ths antigodis jare specilis far Sgmberscal

pol ypept i de, RFOINKSHE subfpmily, Smi]dlemte'omeactwim mtduwrhmemoopmtnemﬁoes he
group cons StiaEliaff sEAIDNOS:3041, aCi ds 13 to 118 inclusive of SEQ 1D NO 2

and conservative
cther Glycoprotein Bantibodies are specificA monocional or isolated polycional antibody specific for the

polypeptide of claim 9, but not for a polypeptide having an amino acid sequence of any of SEQ. iD
NOS:30-41.
Still another embodiment of this invention is a vaccine comprising a polypeptide of this invention in
10  aphamaceutically compatible excipient, and optionally also comprising an adjuvant. Another embodiment
of this invention is a vaccine comprising a polynuclectide of this invention, which may ba in the form of a
live virus or viral expression vector. Another embodiment of this invention is a vaccine comprising an
antibody of this invention in a pharmacseutically compatible excipient. Other embodiments are methods for
treating a herpes virus infection, either prophylactically or during an ongoing infection, comprising
15 administering one of the aforementioned embodiments.

Fusther embodiments of this invention are oligonucleotides specific for Glycoprotein B encoding
sequences of the gamma herpes subfamily, the RFHV/KSHV subfamily, RFHV, and KSHV, especially
those listed in SEQ. ID NOS:24-63. Also embodied are methods for obtaining an amplified copy of a
polynucleotide encoding a Glycoprotein B, comprising contacting the polynuclectide with one or more of

20 the aforementioned oligonuciectides. The polynucleotide to be amplified may be taken from an individual
affected with a disease featuring fibroblast proliferation and collagen deposition, including but not limited to
Retroperitoneal Fibromatosis or Kaposi's Sarcoma, or a malignancy of the lymphocyte lineage.

Additional embodiments of this invention are methods for detecting viral DNA or RNA in a sample.

One method comprises the steps of contacting the DNA or RNA in the sample with a probe comprising a

25 polynucleotide or ligonucleotide of this invention under coriitions that would permit the probe to form a
stable duplex with a polynuclectide having the sequence shown in SEQ. ID NO:1 or SEQ. ID NO:3, or
both, but not with a polynucieotide having a sequence of herpes viruses outside the RFHV/KSHV
subfamily, particularty SEQ. ID NOS:5-13, and detecting the presence of any duplex formed thereby. The
conditions referred to are a single set of reaction parameters, such as incubation ime, temperature, solute

30 concentrations, and washing steps, that would permit the polynucieotide to form a stable duplex if
altematively contacted with a polynuclectide with SEQ. ID NO:1, or with a polynucieotide with SEQ. ID
NO:3, or with both, but not with a polynuciectide of any of SEQ ID NO:5-13. Ancther method comprises
the steps of amplifying the DNA or RNA in the sample using an ocligonucieotide of this invention as a
primer in the amplification reaction, and detecting the presence of any ampiified copies. Also embodied

35 areisolated polynucleotides identified by the aforementioned methods, as may be present in the genome
of a naturally occurring virus or affected tissue.

Further embodiments of this invention are diagnostic kits for detecting components related to
herpes virus infection in a biological sample, such as may be obtained from an individual suspected of
harboring such an infection, comprising a polynuclectide, oligonuclectide, polypeptide, or antibody of this
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variants thereof, amno acids 13 to 118 inclusive of SEQ D NG 4 and
conservative variants thereaf,. amino acids 13 20 tgo 118 inclusive of SEQ

ID NO 97 and conservative varlants thereof, and SEQ 1D NO 94 an_d
conservative variants t her eof . According to the invention in a

fifth aspect, the isolated 25 polypeptide of the fourth aspect conprises
a pol ypeptid 097/12 avi ng the sequence shown in SEQ ID NO&,m%I;Q]s,})P NG 4,

SEQ |ID NG 9 Q I'D NO 97. h dod a 6a
According to hn§{| Xt ect ere ovi de

fusion pol ypepti de conpri A‘%"‘?he °|" a%&q"ﬂl"mg’l’(?' f"hg‘d'l"'ﬁ‘ﬁi’t h
aspect . 5 SQmpEtng; V"ﬁd"‘t’ﬁ‘!ﬂ‘"‘ﬁ "'Pr?f alsywmm bigiogieat samples ohtaineid from
provi ded an miamhmed pol ynucl eoti de encodi ng t he pol ypepti de of

the fourth aspect gy other embodiments of this invention are therapeutic compounds and compositions for use in
5 treatment of an individual for infection by a gamma herpes virus. Included are therapeutic agents that
comprise polynucleotides and vectors of this invention for the purpose of gene therapy. Also included are
- phamaceutical compounds identified by contacting a polypeptide embodied in this invention with the
compound and determining whether a biochemical function of the polypeptide is altered. Also included are
pharmaceutical compounds obtained from rational drug design, based on structural and biochemical

10 features of a Glycoprotein B molecule.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a listing of polynucieotide sequences amplified from a Glycoprotein B encoding region of

16 RFHV and KSHV. The 319-base polynuclectide segment between residues 38 to 354 is underlined, and
represents the respective viral gene segment between the primers used to amplify it. Aligned with the
polynucleotide sequences are oligonucleotides that may be used as hybridization probes or PCR primers.
Type 1 oligonuclectides eomprls; a gamma herpes consensus sequence, and can be used to amplify a
Glycoprotein B gene segment of a gamma herpes virus. Examples shown are NIVPA and TVNCB. Type

20 2 oligonucieotides comprise a consensus sequence from the RFHV/KSHV subfamily, and can be used to
amplify Glycoprotein B gene segment of a virus belonging to the subfamily. Examples shown are SHMDA,
CFSSB, ENTFA and DNIQB. The other oligonucleotides shown are Type 3 oligonuclectides. These
comprise sequences taken directly from the RFHV or KSHV sequence, and are specific for sequences
from the respective virus. Oligonuclectides that initiate amplification in the direction of the coding

25  sequence (with designations ending in "A”) are listed 5'-»3'. Oligonuclectides that initiate amplification in
the direction opposite to that of the coding sequence (with designations ending in “B") are listed 3'—5'.
Also shown are the polypeptides encoded by the RFHV and KSHV polynucieotide sequences. The
asparagine encoded by nucleotides 238-240 in both sequences is a potential N-linked glycosylation site
conserved with other herpes viruses.

30 Figure 2 is a map of the Glycoprotein B encoding DNA sequence believed 1o be contained in the
KSHV genome, and other members of the RFHV/KSHV subfamily. Shown are the approximate location of
the KSHV Glycoprotein B sequence described herein. Also shown are the putative conserved segments
that represent hybridization sites for Type 1 consensus/degenerate oligonucleotides useful in probing and
amplifying Glycoprotein B sequences from gamma herpes viruses,

35 Figure 3 is a listing of some previously known herpes virus Glycoprotein B protein sequences,
aligned with the complete KSHV Glycoprotein B protein sequence and fragments of RFHV1 and RFHV2.
Boxed regions indicate the putative pre-processing signal sequence and the transmembrane domain.

¢ Cysteine residues are underiined. Residues that are highly conserved amongst herpes virus Glycoprotein

7

THIS SHEET HAS BEEN
Thxs Sheet Has Been Reﬂll REP LACED

MR




According to the invention in a eigthth aspect, there is 10 provided a
non-naturally occurring pol ynucl eoti de encodi ng t he pol ypeptide of the
fourth aspect. According to the invention in an ninth aspect, there
S provi ded a pol ynucl eoti de encodi ng a fusion pol ypeptide, 15
conprising an isol ated pol ynucl eoti de conprising a seqguence set forth
I n a nmenber wo%rneoagr oup consi sting of nucl eoti des 36 PCBAUBINSINC| usi ve
of SEQ ID NO 1 and degenerate variants thereof, nucleotides 36 to 354

i2(r)1cl usi ?/e B séduenciQle untidiicordDwith In asﬁlgg (‘).dle%ﬁﬁNgisaigﬁzaeaﬁH@gh@BQSn gtehmmof :

vari gﬁfse%;?@g?&a%%‘éww%‘g"%h N _de eher at ea\r/]ar I ant s ?ggpg{)?f ©

joined directly tfpuR4inal “W%&%MP&@%WWWWHW

25 Accor di ng virases./showing g eamsener region, and the iybe ‘trlignawesieptide FRADA designed thereffomovi ded a

recombi narg cl Oniﬂiyﬂre\s_@é?élﬁﬂ’n? BIPRIABUsHy kthim Blycoprotein BRbiyrdklsciRbiudies & Galimi Hapes

encoding the polyRRRiing beondervid Saion, and th™Thpb 'f ofishicistides NIVPA and NIVPASQ designed
therefrom.

Figure 8 is a listing of previously known Glycoprotein B polynucieotide sequences of gamma herpes
viruses, showing a conserved region, and the Type 1 oligonucleotides TVNCA, TVNCB and TVNCBSQ

10  designed therefrom.

Figure 7 is a listing of previously known Glycoprotein B polynucleotide sequences of gamma herpes
viruses, showing a conserved region, and the Type 1 oligonucieotide FAYDA designed therefrom.

Figure 8 is a listing of previously known Glycoprotein B polynucieotide sequences of gamma herpes
viruses, showing a conserved region, and the Type 1 oligonuclectides IYGKA and IYGKASQ designed

15  therefrom.

Figure 9 is a listing of previously known Glycoprotein B polynucieotide sequences of gamma herpes
viruses, showing a conserved region, and the Type 1 oligonucieotides CYSRA and CYSRASQ designed
therefrom.

Figure 10 is a listing of previously known Glycoprotein B polynucleotide sequences of gamma

20 herpes viruses, showing a conserved region, and the Type 1 cligonucisotides NIDFB and NIDFBSQ
designed therefrom.

Figure 11 is a listing of previously known Glycoprotein B polynticleotide sequences of gamma
herpes viruses, showing a conserved region, and the Type 1 oligonucieotides FREYA, FREYB and
NVFDA designed therefrom.

25 Figure 12 is a listing of previously known Glycoprotein B polynuclectide sequences of gamma
herpes viruses, showing a conserved regicn, and the Type 1 oligonucieotide GGMA designed therefrom.

Figure 13 is a listing of a portion of the Glycoprotein B polynuclectide sequence from RFHV and
KSHV, aligned with previously known gamma herpes Glycoprotein B polynucleotide sequences. Each
shared residue is indicated as a period.

30 Figure 14 is a comparison listing of the polypeptide sequences of Glycoprotein B from various
gamma herpes viruses, encoded between the hybridization sites of NIVPA and TVNCB in the
polynucleotide sequences. The Class il sequence fragments shown underiined are predicted to be
RFHV/KSHV cross-reactive antigen peptides. The Class Ill sequences shown in lower case are predicted
to be RFHV or KSHV virus-specific peptidas.

35 Figure 15 is an alignment of the polypeptide sequences of Glycoprotein B over a broader spectrum
of herpes viruses in the gamma, beta, and alpha subfamilies.

Figure 16 is a relationship map of Glycoprotein B, based on the polypeptide sequences shown in
Figure 15.

3



6b According to the invention in a eleventh aspect, there is

provi ded a reconbi nant expression vector conprising a pol ynucl eot i de
SEquence encodl ng a pol ypeptide according to the fourth aspect,
wherein said polynucleotide is 5 operatively linked to a control
pol ynucl eoti de sequence. According to the invention in an twelfth

aspect, ther provided a nonoclonal or isolated poI nti body
t hat M&é‘%‘&l ypepti de encoded by the pol ynucl eoti de o%‘%?ﬂls-’ﬁ

ther e f‘ip“t or 152 e 3 el v ¥ ey Bemndie] Boonqobder g ot
bi nds t he pol yslepide spguenges frmewiiightheyweategasived. but does not bind 15 a
20| ypgptnl dteohaw r@mawa@mﬁmm@mﬁﬁampmﬁoﬁ@ceemwmg@oﬁgm-eglé
v;gglr n:a gorrpr |@&rt q*hehg%o WHEW?Bﬁ%%B&ﬁ%ﬁQ ur t h gsgect S
in "a phafnmaceut 1 js 8 NA sequence. phiaineg) py amplifying fragments and
dmnstreamiromﬂ\esequeneemﬁgure'l Anopenreadnngﬁamlsshownformewnpletexsw
- Glycoprotein B sequence, flanked by open reading frames for the capsid maturation gene and DNA
polymerase. Underiined in the nucleotide sequence is a putative Glycoprotein 8 promoter
Figure 20 is a Hopp-Woods antigenicity plot for the 106 nucleotide Glycoprotein B polypeptide
10  fragment of RFHV encoded between NIVPA and TVNCB. Indicated below are spans of hydrophobic and
anfigenic residues in the sequence.
Figure 21 is a Hopp-Woods antigenicity plot for the 106 nucleotide Glycoprotein B polypeptide
fragment of KSHV encoded between NIVPA and TVNCB.
Figure 22 is a Hopp-Woods antigenicity piot for the complete Glycoprotein B from KSHV.
15 Figure 23 is a fisting of DNA and protein sequences for 2 Glycoprotein B fragment of a third
member of the RFHV/KSHV subfamily, designated RFHV2. The 318-base polynucleotide segment
between residues 36 to 354 is underiined, and represents the Glycoprotein B encoding segment between

the primers used to amplify it.
20 ' BEST MODE FOR CARRYING OUT THE INVENTION

We have discovered and characterized polynuclectides encoding Glycoprotein B from herpes
viruses of the RFHV/KSHV subfamily. The polynucieotides, oligonucleotides, polypeptides and antibodies
embodied in this invention are useful in the diagnosis, clinical monitoring, and treatment of herpes virus

25 infections and related conditions.

The source for the polynucteotide for the RFHV Glycoprotein B was affected tissue samples taken
from Macaque nemestrina monkeys with retroperitoneal fibromatosis ("RF”). The pdlynucleoﬁde for the
KSHV Gilycoprotein B was obtained from affected fissue samples taken from humans with Kaposi's
Sarcoma ("KS"). The tissues used for the present invention were known to contain genetic material from

30 RFHV or KSHV, because they had previously been used successfully to clone comesponding DNA
Pelymerase encoding fragments. The amplification of the DNA Polymerase regions have been described
in commonly owned U.S. Patent Application 60/001,148.
in order to amplify the Glycoprotein B sequences from these samples, we designed
oligonucleotides from those of other herpes viruses. Glycoprotein B is expacted to be less well conserved
35  between herpes viruses, because it is externally exposed on the viral envelope and therefore under
selective pressure from the immune system of the hosts they infect. Accordingly, the oligonucleotides
were designed from sequences of herpes viruses believed to be most closely related to RFHV and KSHV.
- These two viruses are known from the DNA polymerase sequences fo be closely related gamma type
herpes viruses.
. q



According to the invention in a fifteenth aspect, there is provi ded
use of the polypeptide of the third or fourth 25 aspects for the

manuf acture of a medi canent for treatnent of her pes. Accordi ng
to the invention in a sixteenth aspect, there is

6¢C provi ded a vacci ne conprising the antibody or the twelfth or
thirteenth aspeobmese a pharmaceutically conpatible exCperradv/1s702 S
According to the invention in a sevent eenth aspect, there is provi ded
use of the anti bodgy me,smld brilyl o ER/Bdpkbtein B sequdfdes priviou 18 ol d‘
manuf act ure of é p ccordi ng
to the inventi gﬁmﬁgﬁ an glﬁurl% asyi)gﬁstr)‘lI "?&Eﬁ 5"'*2 Gotiparison of the armino acid

1

(esgcoprgtein B molecules revealed nine relatively conserved regions. Based on

tha sequence data. oligonucleotides were constructed comprising a degenerate segment and a consensus

§ segment, as described in a following section. Three of these oligonuclectides have been used as primers
in ampiification reactions that have yielded fragments of the RFHV and KSHV Glycoprotein B encoding
segmenis from the RF and KS tissue.

The RFHV and KSHV polynucieotide sequence fragments obtained after the final amplification step
are shown in Figure 1 (SEQ. ID NO:t and SEQ. ID NO:3, respectively). Included are segments at each

10 end comesponding fo the hybridizing regions of the NIVPA and TVNCB primers used in the amplification.
The fragment between the primer binding segments is 319 base pairs in length (residues 36-354), and
believed to be an accurate refiection of the sequences of the respective Glycoprotein B encoding regions
of the RFHV and KSHV genomes.

The 318 base pair Glycoprotein B encoding polynuciectide segment from RFHV is only 60%

15  identical with that from sHV1 and bHV4, the most closely related sequences from outside the RFHV/KSHV
subfamily. The 319 base pair polynuclectide segment from KSHV is only 63% identical with sHV1 and
bHV4. The segments are 76% identical between RFHV and KSHV.

Also shown are the comesponding predicted amino acid sequences (SEQ. ID NO:2 and SEQ. ID
NO:4). The polypeplide sequences are novel, and are partly homologous to Giycoprotein B sequences

20  from other herpes viruses. The fragments shown are predicted to be about 1/8 of the entire Glycoprotein B
sequence. They begin about 80 amino acids downstream from the predicted N-terminal methionine of the
pre-processed protein. There is a potential N-linked glycosylation site at position 80 of the amino acid
sequence, according to the sequence Asn-Xaa-(Thr/Ser). This site is conserved between RFHV and
KSHV, and is also conserved amongst other known gamma herpes viruses. There is also a cysteine

25  residue at position 58 that is conserved across herpes viruses of the gamma, beta, and alpha subfamilies,
which may play a role in maintaining the three-dimensional structure of the protein.

The 108 amino acid segment of Glycoprotein B encoded by the 318 base pairs between the
amplification primers is 91% identical between RFHV and KSHV, but only 65% identical between KSHV
and that of bHV4, the closest sequence outside the RFHV/KSHV subfamily.

30 Glycoprotein B molecules expressed by the RFHV/KSHY herpes virus subfamily are expected to
have many of the properties described for Glycoprotein B of other herpes viruses. Giycoprotein B
molecules are generally about 110 kDa in size, comesponding to about 800-900 amino acids or about
2400-2700 base pairs. Hydrophobicity plots indicate regions from the N terminus to the C terminus in the
following order: a hydrophobic region comesponding to a membrane-directing leader sequence; a mixed

35 polarity region comesponding 10 an extraceliular domain; a hydrophobic region corresponding to a
transmembrane domain; and another mixed polarity region corresponding to a cytoplasmic domain.

The full sequence of the KSHV Glycoprotein B, shown in Figure 19, confirms these predictions:
The gene encodes about 845 amino acids including the signal peptide and a transmembrane region near

10



provi ded a diagnostic kit for detecting an anti-herpes virus ant i body

present in a biological sanpl.e, conprising a ., carrier nmeans being
conpartnentalized to recelve In close confinenent therein one or nore
containers conprising a 15 first container containing the polypeptide of
the third or fourth aspects. According to the invention in a

ni net eent h h here is provided a diagnostic KitpehRisodi@igCti Ny a
her pes virus pol ypeptide present in a biological sanple, conprising a

therein one or nore Cco I'ners conprising a
t he anti body Refenialdisufigemay help gigbilize the threq-fimensienaksiuchiencct . - Accordi ng
to the invention Glyeopeir Basgehetdll expipmed bn thé brerelapei of infectious g dafecthdChiral parides,0d  Of
det erm ni ng Waglohfe sirtabd & ifdfed dtk. Cils generally GiRD)iatdd laRd indy domprsk!5-2b g&m&m&t ing
gamya her pses slmgsf oer%:torle.o R is also generally expressed as a protein dimer, which assembles during t?anslocaﬁon o
the surface of the host cell, prior to budding of the vinus. The site responsible for dimerization appears to
. be located between about amino acid 475 and the membrane spanning segment (Navarro et al.).
Previcous studies have mapped several biochemical functions related to infectivity to different
regions of the Glycoprotein B molecule. Glycoprotein B and Glycoprotein C are both implicated in initial
10  binding of HSV1 and bovine herpes virus 1 to target celis (Herold et al., Byme et al.). The moiety on the
cells recognized by Glycoprotein B appears to be heparan sulfate; the binding is inhibitable by fluid-phase
heparin. Mutants that lack Glycoprotein C can still bind target cells, but mutants that lack both
Glycoprotein C and Glycoprotein B are severely impaired in their ability to gain access to the celis.
Ancther apparently important function is the ability of Glycoprotein B to promote membrane fusion
15 and eniry of the virus into the cell. In human CMV, the fusogenic role appears to map to the first
hydrophobic domain of Glycoprotein B, and may be associated with conserved glycine residues within this
region (Reschke et al.). In HSV1 mutants, the ability of Glycoprotein B to promote syncytia formation
maps to multiple sites in the cytoplasmic domain of the protein, near the C-lerminus (Kostal et al.).
in order to exercise some of these more complicated functions, it seems likely that Giycoprotein B
20  associates not only with a secorxi Glycoprotein B molecule, but with cther components encoded by the
virus. For example, the UL45 gene product appears to be required for Glycoprotein B induced fusion
(Haanes et al.). It has been hypothesized that Glycoprotein B cooperates with other surface proteins to
form a hydrophobic fusion pore in the surface of the target cell (Pereira et al.). Glycoprotein B has been
found to elicit a potent antibody response capable of neutralizing the intact virus. Monoclonal antibodies
25  with neutralizing activity may be directed against many different sites on the Glycoprotein B molecule.
Consequently, it is expected that the Glycoprotein B molecule bears sites that interact with the
target cell, help promote fusion, and asscciate with other viral proteins. It is predicted that Glycoprotein B
molecules of RFHW/KSHV subfamily viruses wili perform many of the functions of Clycoprotein B in other
species of herpes virus, and bear active regions with some of the same properties. Interfering with any of
30 these active regions with a drug, an antibody, or by mutation, may impair viral infectivity or virulence.
Subsequent to discovery of the Glycoprotein B of RFHV and KSHV, a thid member of the
RFHV/KSHYV subfamily was identified in a sample of affected tissue from a Macaca mulatta (Example 12).
This Glycoprotein B is closely related but not identical to RFHV, and is designated RFHV2. itis predicted
that other members of the RFHV/KSHV subfamily will emerge, including some that are pathogenic to
35 humans. This disclosure teaches how new members of the subfamily can be detected and characterized.
' " The homology between Giycoprotein B sequences within the RFHV/KSHV subfamily means that
the polynucieotides and polypeptides embodied in this invention are reliable markers amongst different
. strains of the subfamily. The polynucleotides, polypeptides, and antibodies embodied in this invention are
useful in such applications as the detection and treatment of viral infection in an individual, due to RFHV,
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conprising the steps of: a) contacting the pol ypeptide of the
third or fourth aspects with the pharmaceutical candi date; and

b) detecting an alteration in a biochem cal function 5 of the

pol ypepti de, wherein the alteration in biochem cal function indicates
t he useful ness of the pharnmaceuti cal candi dat e. According to
t he inventi owosvmaeezwenty first aspect, there 10 is provinadwsesmsohod of
detecting infection of an individual by a herpes virus, conprising the

steps of: KSHV, or other herp@Ouirises ini mgsmsmahny ahé nomdeoﬁdearangohwemdlpwbéual

wherein said ﬁ@h&sc&ﬁm%é T@ﬁn& 'ng,m"'“ t he
third or four spect s under cor?gl tl ons t&hé erm fg‘Phe rmati on of
W"s s des

a stable antib¥@® A 1 “IPB‘HB B¥-  detecting said
stabl e conpl exes fornmed in step a), i f any. 20 According to

the invents onghmedoent Yy second aspect, there is provided a nethod of *
detecting I nfection of an |nd|V|duaI by a herpes virus, conprising the
st eps of:

The following abbreviations are used herein to refer to species of herpes viruses, and .
polynucleotides and polypeplides derived therefrom:

TABLE i Abbuvlmns mrﬂemes ‘Virus Strains _
n-slgnmn s viem L Provisional Subfarily
N ST L .Assignment
TOUURRHW. | simian Retroperitoneal Fibromatosis- gamma-HerpesVirus
' : ER associated HerpesVirus
" KSHV - | humanKapost's Sarcoma-associated
. IR Herpes\Virus
E mHves - - - -} murine HerpesVirus 68
bV bovine HerpesVirus 4
CoeWv2 . : equine HerpesVirus 2
vt vl seimid monkey HerpesVinus 1
. HEBV:. T human Epstein-Bar Virus
- heMv human CytoMegaloVirus beta-HerpesVirus
“moMv murine CytoMegaloVirus
ngMV guinea plg CytoMegaloVirus
hHVB. ' human HerpesVirus 6
hvzv human Varicella-Zoster Virus alpha-HerpesVirus
HSV1 “ human Herpes Simplex Virus 1
: Hsvz I human Herpes Simpiex Virus 2
. sHVSAB . simian HerpesVirus A8
: aH\ﬂ I _:: equine HerpesVirus 1
Taw ictalurid catfish HerpesVirus
10
General Definitions

“Glycoprotein 8" is a particular protein component of a herpes virus, encoded in the viral genome
and believed to be expressed at the surface of the intact virus. Functional studies with certain species of
15 herpes virus, especially HSV1, hCMV, and bovine herpes virus 1, have implicated Glycoprotein B in a
number of bicchemical functions related to viral infectivity. These include binding to components on the
surface of target cells, such as heparan sulfate, fusion of the viral membrane with the membrane of the
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a) contacting a sanple obtained fromthe individual, wherein the
sanpl e conprises a polypeptide with the antibody 25 of the twelfth or
t M T EeTT T asPecT S UNder—condat TTons t nat perm t “The formation of a

stabl e anti gen-anti body conpl ex; and b) detecting said
stabl e conpl exes fornmed in step a), I f any.

BRI EF DESCRI 5‘&'6 THE DRAW NG Figure 1 is Ab b, of
pol ynucl eot i ces anplified froma d ycoprot ei n B encodi ng reg

i on of

o 354 15 undAPie Fbpesinien of 0% o) G Bl ) af pRERRE Pomopd s s

segment bet vvem'&# hagdean Wﬁd escp hempdimen.yand may imprach wilivptiver vinal sutfase proteins in
pol ynucl eot i derdacid bssiCsdie of i bibchegitBUIGHcEAS. | Diffdent Bicheniiedy fubdlioris Sparticdlsily heparan
hybri di zati on o QR Singina Mbrite 'iitioh, Sppear to map to different parts of the Glycoprotein B molecule. A
- 5  Glycoprotein B moleculs of other herpes viruses, including members of the RFHV/KSHV subfamily, may
perform any or all of these functions. As used herein, the term Glycoprotein B includes unglycosylated,
. partly glycosylated, and fully glycosylated forms, and both monomers and polymers.
As used herein, a Glycoprotein B fragment, region, or segment is a fragment of the Glycoprotein B
molecule, or a transcript of a subregion of a Glycoprotein B encoding polynucieotide. The intact
10  Giycoprotein 8 molecule, or the full-length transcript, will exert biochemical functions related to viral
activity, such as those described above. Some or all of these functions may be preserved on the fragment,
or the fragment may be from a pant of the intact molecule which is unable to perform these functions on its
own.
“Glycoprotein B activity” refers to any biochemical function of Glycoprotein B, or any biological
15  activity of 2 herpes virus atfributable to Glycoprotein B. These may include but are not limited to binding of
the protein to celis, cell receptors such as heparan sulfate, and receptor analogs; viral binding or
penetration into a cell, or cell fusion.
The term “Glycoprotein B gene” refers to a gene comprising a sequence that encodes a
Glycoprotein B molecule as defined above. It is understood that a Glycoprotein B gene may give rise to
20 processed and aitered translation products, including but not limited to forms of Glycoprotein B with or
without a signal or leader sequence, truncated or intemally deleted forms, multimeric forms, and forms with
different degrees of glycosylation.
' As used herein, a "“DNA Polymerase” is a protein or a protein analog, that under appropriate
conditions is capable of catalyzing the assembly of a DNA polynucleotide with a sequence that is
25  complementary to a polynucleotide used as a template. A DNA Polymerase may also have other catalytic
activities, such as 3-5' exonuciease activily; any of the activities may predominate. A DNA Polymerase
may require association with additional proteins or co-factors in order to exercise its catalytic function.
“RFHV" is a virus of the herpes family detacted in the tissue samples of Macaque nemestrina
monkeys affected with Retroperitoneal Fibromatosis (RF). RFHV is synonymous with the terms "RFHV1",
30 “"RFHVMn", and “‘RFMn". "KSHV" is a virus of the herpes virus family detected in the tissue samples of
humans affected with Kaposi's Sarcoma (KS). A third member of the RFHV/KSHV subfamily is a virus
identified in a M. mulatta monkey. The virus is referred to herein as “RFHV2". *RFHV2" is synonymous
with the terms “RFHVMmM” and "RFMm",
The “RFHV/KSHV subfamily” is a term used herein to refer to a collection of herpes viruses capable
35 of infecting vertebrate species. The subfamily consists of members that have Glycoprotein B sequences
that are more closely related to that of the comesponding sequences of RFHV or KSHV than other herpes
viruses, including sHV1, eHV2, bHV4, mHVE8 and hEBV. Preferably, the polynucleotide encoding
. Glycoprotein B comprises a segment that is at least 65% identical to that of RFHV (SEQ. ID NO:1) or
KSHV (SEQ. ID NO:3) between residues 36 and 354; or at least about 74% identical to the oligonucleotide
13



Type 1 oligonucl eotides conprise a gamma her pes consensus sequence, and can
be used to anplify a A ycoprotein B gene segnent of a gamma herpes
virus. Exanpl es shown are N VPA and TVNCB. Type 20 2 ol i gonucl eoti des
conpri se a consensus sequence fromthe RFHV/ KSHV subfam |y, and can be used
to anplify dycoprotein B gene segnment of a virus belonging to the
subfam | y. Bssopi/eeszshown are SHVDA, CFSSB, ENTFA andPChusIB1570he

ot her ol i gonucl eoti des shomm are Type 3 oligonucleotides. These

specific for %mwaﬁéawmem%mﬁu aé%:méi '@@ﬂ% Rsm.ﬂés
that initiate a% I cation IRI}RV dlrctlon of t ec0|n uence

(with desi gnaf¥ bert ofihe FFBEF%Pl % hat
initiate anpl ﬂﬁmwaammofhemeswm d| rectlon opp03| te to that of the

codi ng seqggence (ﬂe&éinei‘aémﬂm&dm *Shgetiacletideare Uded intétEangebi dHd refor 102 Polym

Sequences. i Wbkl bhig ﬁ‘é%ﬁ%%%@ﬁeo@‘ﬁw48%”ﬁ%ﬁ“'de ,_

sequences i s Bolywyeieotides may eve; amk dvpesimentiong! perform any. fndfian, K\ t h
ot her herpes ulhmmregheﬂ[bvangareannmlﬁggnmales?oflpdymdmuigehdmgﬁe)ﬁWhﬂbm B

i T S A R S

shown are the%t@nmmmmsmm@m primers. A mﬂud%!#mmpmpﬂse modiied
hybri di zat i on nisdebiis, fsGth abYthyidted ARROTIEL. St HOGEAR! AMIYsO 1 1H6IBW,Crhitaioh o thé ef Ul

i ises, 35 ceotde *%“’SJM b i8R0 st?%%fﬁg%ﬁ@ ?’zﬁ'é'; ?’%ﬁ%ﬁ%&ﬁii

virus d ycoprBt“’@Pﬁ’Wr
KSHv d ycdprohﬂrmlﬁe@a%m@ammwmmbmmmf RFH\/l and RFHV2.
Boxed regi ons Indmrﬁ.aobﬁumwtew&amaanmm ¥ingld St Graiedlid. t he

T e g g e bR 1 g A S A 4. ™

97/ 12042 polynucleotide - encompasses both the double-strandad grm and each of two complementary
PCT/ US96/ 15703ImlmnMBWWMQMWMn asterisk (*).
%Ztere!sggfezgp\?\neﬁw m’l!)ul err  soquence” {F tlleh a rlar;tl d%']p
previ ousl y kn&my'ﬁdm %%ng"g%(?ﬁ%? “ﬂg? |

Vi ruses, shomw@gmuﬁowsmmmoommwm menpgsﬁmmamed@ OFIRFDA
desi gned t her ef 4 RiFhuciebtide which is knownftd @thprise BdditiBnatrediduédin 6@ ofoth GiFertion US| Yy known

Shzﬁmc’ﬁg";el;?m?e?é’ “W an}%tmﬁmfm" **ﬁf‘ B e teact Vo H S
NI VPASQ deé¥i g siabiized pgnding Bp Qudectide repicues, Fﬂenfgyd'aqe"
previously kanmtmwmmmwﬁwmmmma@mengs
¥Iv{\| g e: ,ndswlf\l\nm.ea gﬁm SoRpleE Fhay &ﬁipﬁ‘s% twae@bnasmmw aeauanepémm mﬁéeeatm&leaxla;sﬂd:\lgA
of previousl y%%\n% "@q'ilcoprog""ﬁ’igg %dd'g’fbﬂmﬁ‘ngcf équeﬂces agm%mﬁe h}e\r pgs
hybridizetion reaction may easmpmamreextensweprocess suchasthelmh of a PCR,
30 orthe enzymatic cleavage of a polynucleotide by a ribozyme.

Hybridization reactions can be performed under conditions of different “stringency”. Conditions that
increase the stringency of a hybridization reaction are widely known and published in the art: see, for
example, Sambrook Fritsch & Maniatis. Examples of relevant conditions include (in order of increasing
sfringency): incubation temperatures of 25°C, 37°C, 50°C, and 68°C; buffer concentrations of 10 x SSC, 6

35 xSSC, 1xSSC, 0.1 x SSC (where SSC is 0.15 M NaCl and 15 mM citrate buffer) and their equivalent
using other buffer systems; formamide concentrations of 0%, 25%, 50%. and 75%; incubation times from 5
min to 24 hy; 1, 2, or more washing steps; wash incubation times of 1, 5, or 15 min; and wash solutions of 6
%X SSC, 1 x SSC, 0.1 x SSC, or dejonized water.
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viruses, showi ng a conserved region, and the Type 1 oligonucl eoti de FAYDA
desi gned therefrom ... Figure 8 is a listing of previously known
d ycoproteln B polynucl eoti de sequences of gamma herpes vi ruses,
showi ng a conserved region, and the Type 1 oligonucl eotides | YGKA and

| YGKASQ desi gned 15 therefrom Figure 9 is a listing of

previously k oprotein B pol ynucl eoti de sequences of P?ﬂ,{}?gg pes
Vi ruses, shovn\/la#éw?'é%nserved region, and the Type 1 oligonucleotl S?ECYSRA

and CYSRASQ desi gngd or of wFigure 10.js a |listing
of previously knomnf‘l" “§/°c &%'ﬁ%?&"ﬁ%é&ﬁ‘ﬁé“’é@ﬁg&%@%ﬁwﬁz
her pes vi r use<ompepafiaygstands duidregery dendeds i ¥ antipamilel t direction, by Watsest Grigio hase | Ratngi des

NI DFB and NI DrdSégiates into singie stragisdtidet the condiiions1af the experiment. T, may bé gheticted hdcoidig &

listing of preyngitfbruiliéWampy Coprotein B pol ynucl eoti de sequences of
gama her pes viruses, show ng a conserved region, and the Type 1

ol i gonucl edti des FREYA, FREYB and NVFDA desi gned therefrom 25
Figure 12 is a listing of pren818dd5§ lonNalir 0d1 (%QBY-O168 (%F) B8OOI ynucl eot i de
sequences of gamma her pes viruses, showi ng a conserved region, and

the Type 1 oli eof | [ d therefrom,. Figure 13
Is a Iygosti ng ov?'.g'glﬁ%a(l’)]r'? %%@P%é&@)’%ga% Wgﬁﬁm&"m ﬁ’tﬁ!?’é%?‘? Hﬁ"bgfe‘ﬁ 9%?8@

f rom RFHV and residues as gpercentagn of fialresidyps; i ¥ (763 s $hejppreant formamidein elutipn-atival);

G ycopr ot ein  Bnpbis the oarhbecdf metieotitestusnctostrand oftReduplex. shared residue is

ol ypopt 1 o sequonyie Aber, o pohmuckesea 3 Ltbid Soafick G Ll shy b 1 il ' '°

vi ruses, enco&gﬂmﬂﬁf\%éﬁ’iﬁ%‘? VERFToR: i”o'?'ng‘g}ef &wﬁﬁmﬂ’@%ﬂ‘"ﬁmm he

pol ynucl eot i derersisichetweencthe fomsationCif the <lupiex of campiex @ad e subseaventsdetettionn Thendbiplest orned

rar e pr |ef“| ct ed chifipiékanust be able invérinaliasvePéRditioR didst of : : *Bdﬁ'%"p‘”me
ass q 8@@; 0 . or

. KSHV vi rusl%gpec_l | Can%teﬁ%%g@& '%%w%%&qe%qi%meaaﬁsﬁjof%%rw %F t he

pol ypepti de sé’qﬂ%m@@%f IntervoRing ropditions, whish Juax joptionally be, grasentsand which fay dislodge g

her pes Vi r usegiuplex or tosplgxinchede weshing, hestingl adding ladditionsbsolutes lot soisents to the reaction mixture

Figure 16 i ﬁ Jeuck® hedieh it ritd), Rand Bdtpeling ﬂwmtﬁcﬁh%mmsgmﬂlib rzegé fpearam%at i de

sequences sho 1 . : o, .

PCT/ US06/ 1570308y bémeversiie o 'EJ"%%\G‘}’P‘;'; S8t the other @?Wﬁf*% 5’r6’"‘(§7 fansignt

(subf ami | y20s p@E’f‘ﬂ'?"d)‘aYdM“d@ﬂuW'gﬂt'ﬂ% but doggnect) couistityte @ stable complex if i dissogidtese

sequences f r onspontahedsiy dt @y/a resit 6f aceuty imPéded condition or manipulatidr ifiidduCed]bifore Hetadlion.

appr oxi mat e Map OlwnGh %EAR' Rbiied @maﬂd.rp%pwt%@ on® "o rsﬁ.guh.gmaeﬁs

stringency

t hey appear .in.the K en(r)rrc%hdmﬁso% ql%h L di zat'| on pPoOSI t |"(‘)’n of

S
ol i gonucl eot | FRVFPHsss perticulerly , the strands are
“complementary”. A double-stranded polynucleotide can be “compie-mentary” to another polynucleotide, if

25  a stable duplex can form between one of the strands of the first polynucleotide and the second. A
complementary sequence predicted from the sequence of a single stranded polynucleotide is the optimum
sequence of standard nuclectides expected to form hydrogen bonding with the single-stranded
pelynucleotide according to generally accepted base-pairing rules.

A “sense” strand and an “antisense" strand when used in the same context refer to single-stranded

30  polynucieotides which are compiementary to each other. They may be opposing strands of a
double-stranded polyntucieotide, or one strand may be predicted from the other according to generally
accepted base-pairing rules. If not specified, the assignment of one or the other strand as "sense” or
“antisense® may be arbitrary. In relation to a polypeptide-encoding segment of a polynuclectide, the
“sense” strand is generally the strand comprising the encoding segmenit.

35 When comparison is made between polynuciectides for degree of identity, it is implicitly understood
that complementary strands are easily generated, and the sense or antisense strand is selacted or
predicted that maximizes the degree of identity between the polynuciectides being compared. For
exampie, where one or both of the polynucleotides being compared is double-stranded, the sequences are
identical if one strand of the first polynucieotide is identical with one strand of the second polynuclectide.
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5 Figure 19 is a listing of a KSHY DNA sequence obtai ned by
anplifying fragnents upstream and downstream fromthe sequence in
Figure 1. An open reading frane is shown for the conpl ete KSHV

G ycoprotein B sequence, flanked by open reading frames for the capsid

mat urati on gene and DNA pol ymerase. Underlined in the nucl eotide
sequence i s avegetruszve d ycoprotein B pronoter FOTRINR® | S a
Hopp- Wods antigenicity plot for the 106 nucl eoti de G ycoprotein B

pol ypept i de 1Simildry, adpercanpolyoicieslidepfolaic dasgitieds iidantioal to\is t&ét, i isamdersidaiBthat itisthe at ed

bel ow are spagmpeerdiatfuamni 6t e Gargtiflat participatest i teTGHSHuEatSERAHH TR tweth the YRobe and
sequence. Fi gure 21 i s a Hopp-Wods antigenicity plot for t he

106 nucl eoti dg'ea%oprot ei n B pol ypepti de fragnent of KSHV encoded
bet ween NI VPA andA TnsaCeequence of nuclectides iy-iegsentiallyDidentical” 40 ansihier- Kneas chequence, both ci t y

plot for the Wﬁﬁtﬁmhﬁm@ﬁmmmﬁﬁ&mmmmwmﬁ a -

third et BB SR fpat E%WMW

319- base pol yMRedizaton; rgesticns, AR, gpcommodate iseftioRs. féigtions; G subgiiftiong indhe pugieotide
under | i ned, aﬂumreu.Mrthobmmmmeemmmm if sarhavelcthe

the priners U détdréeisalycoﬁ&pondorahgn Sequencesthatoorrespondorali

RRSTolPOE
char act or 196 oaﬁﬁ %%ﬂmmmﬁrﬂahﬂicméwm«

vi ruses of thmmPMﬁ SeAontialy| iepticalTin angther (ealon ifdhet seguences olej af deasi @bavb B5%les,
pol ypept i des waricah iioreppeféiradly, they are at @&k GBLUER identicll] foré FHaferatly, BBy &% & Ieaatbotk | N
the diagnosi ook Akt um%@rgw% eaﬂne&eaﬁae{;heﬂ&. h& ﬁ%gﬁm

i nfections and rel ated cond sour

pol ynucl eot i dEeifyep of mere wilk prgeal Pﬁ“m%i"?%ﬂ'i’%mtq E@B@?&Mﬁ%"
t aken L memmatrwmm m&ldmcﬂl:e;o& Preiferayly thelyracepat feast @breti$0% identical;

flbrog?t 08!3 morelprefera ! h?yaelmhsﬂﬁem e\FehQ\o?e h%ﬁHVa@aMtsdﬁ%ﬂhgm B
was obt ai ne ec e sa n_ from humans w aposi
Sar coma (" KS" Ede'%‘ﬁlléttm ?fmg'éh%%ﬂ"@"@ﬂrgﬁa%‘é‘é@'ﬁ? I nventi on were known to
contai n genetic nigt<eemning whnther golynucigolide seauepcesre essentially, ddepticaly a rpgqpence that

previously bemslﬂemm&mlmwwmhmmmwnmwmdmwmypreferred
Pol yner as g en¢giioRsity'chrfil detRhrined By Girertfitlalaibierdll FoP Ekafmble, it B %@M@waﬁa

regi ons have been de | n_conmnonl ed ent tion
60/ 001, 148, '™nrea o that v 3‘1’%""8?‘6’&“‘%‘8“%‘?"?“9@ mﬁtﬁ%}’g’ ?@%}}@ﬁ@
from these sahybridize to the samedargst upger similar copgitiopso rin geneseli thedlpof ¢ PW!%W@Y her
herpes vir USESbouG‘thﬂW’e@H%idécrasiﬁs&jomid&dtyt@dm’ds%m\bﬁhém emerove,ctbab

bet ween her pegy vfbrrdtdaggs ofliﬁgﬁﬂr?ﬁ‘o febidues dSBSB &@E‘?%m ! uE?Lsee.

envel ope and thererore un

syst em of % he®fo¥ptkofysta.).; Frsentialy %f’?ﬂ‘ﬂ‘@?‘e %ﬁé%’l’?“b’ﬁﬁ%?’é‘ﬂﬂ"d@g 8 siable
wer e desi gned dmwmmmwmmmmmm Btabdub 2060 less thah T sfetable. ey | v
rel ated to RFi foiiid siébiiplex at about TERCRES; hob®pratrabiys Bisy vl Ermla MuB diipie 3 dbbi 16D
pol ymerase sequeBaS Srokepremanly 1y Shionh &'sBbiE BipRAdT BBbuf /O Bss; siit more Bifefbiy, tb) i S €S-
form a stable duplex at about T,. In ancther example, if the polypeptide encoded by the polynucieotide is
30 an important part of its functionality, then preferred sequences are those which encode identical or
essentially identical polypeptides. Thus, nuciectide differences which cause a conservative amino acid
substitution are preferred over those which cause a non-conservative substitution, nucleotide differences
which do not alter the amino acid sequence are more preferred, whiie identical nucleotides are even more
preferred. Insertions or deletions in the polynucleotide that result in insertions or deletions in the
35  polypeplide are preferred over those that result in the down-stream coding region being rendered out of
- phase; polynucleotide sequences comprising no insertions or deletions are even more preferred. The
relative importance of hybridization properties and the encoded polypeptide sequence of a polynucieotide
depends on the application of the invention.
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WD 97/ 12042 '
PCT/ US96/ 15702 .digonucl ei des were designed prinmarily from

@yprotern B sequences preV| “5usT y Known for four ganma her pes

viruses: sHV1, eHvV2, bHV4, nHV68 and hEBV. Conparison of the am no acid
sequences of these four G ycoprotein B nol ecul es reveal ed nine relatively

conserved reg| ased on t he sequence data, oli goi*éf)uﬁ%l' S were
constructed conprising a degenerate segment and a consensus segnent

as described in 1y

been used as pri w&%&gﬂas%c&h? Wm rewwwg ﬁijpg ded
fragments of WBQRW%WWS?W’ hobmudeqticle: yerler, gimilar conditions ¢ mdadali  om
the RF and KStvihgaQuePreferably. in addlhontoiihﬂarﬁﬁh&ﬁamn(hdm 1O bolynuddotides alSe ercedguence
fragments obtaihng ,%’Q dbd Nal anplification step are show in
Figure 1 (SEQ II;)

res ectlvel I.ncl uded are
segnents & each %‘e“'eg r"&’?}%‘ﬁ% seayen 5 Wi opcutinaligeed [pthe; 1o
Nl VPA and TVNGRe meeymmmmwmmr%n%ﬂdmmﬁmwmm

bet ween the WWMMWWQWIMWMSQE%HWMMWUGS
36-354), and %m ﬁ% curate reflection of the sequences
of the respec |ve coproteln encodi ng regions of the RFHV and
KSHV genones. ‘Reitact WW“WSI‘Q’ PASUcieptioey thed $/B? SiERiicant ProperERef dpntical
pol ynucl emt i deside@gnent from RFHV i s onl y 60% 15 identical with that from

SHV1 and bHV4, thg ,taaNbreif. s aeabibraie® gaf,;eg ﬁ%@;ﬁmmm

RFHV/ KSHV 3 ase pair u e segnent. from
KSHV i s only ‘%’ﬁ?”?'&%ﬁg‘ﬂ“ﬁf“ W‘?‘ﬂ M%ﬁ&‘ MH@& ﬁh’?ﬂf‘é""éi“é"‘m%
i denti cal betofigieating¥eguencasare presiepyed in the degenerate sequalice,whilg Tesickiesthat.are hat conserved in

Klgr 2 )eSp$ndi N GhePorigklatng eduﬁea'snﬁayaﬁipebvﬁm&ewm(ezﬁﬁs ih&emﬁﬂdem h=9
a'ycopr ot B nq&@%ﬁ&éﬁ%ﬁﬁ%ﬁ& ﬁﬁﬁéﬁgﬁ%ﬁs ot %ﬁ@ﬁ*’f;g‘*ﬁgi x
shown are pr Gy 1Y,

sequence. Thmwmmmmmwmmmaamwm predicted
N-term nal nethi Qtrl.*. Gﬁer%odtdib?a synthetic &éﬁud%&ﬁ@@éiﬁﬁdwgm&b&kﬁh seqUBHcE id Sctudily a
Bequence,  accHRT o Spadh e e g F ohincy ol ol 8L Sl
conser ved ‘betm@ﬁs Mﬂ'aﬁ'lg"““de"“"e iR atyslly synesized %PMPF&’@P%’H"M@W 8t her
known ganmma hatigotides\at thelamtiguous pesitiens. Each of the aligonusieatitlesdn (RS mixtutedsSrefdine?! 1614s an
posi tion 58 tdal s omP e RS mk{,}gﬁewa{wses of the gamm, beta, and

al pha subfam | es, Ich may p ayaroleln mai nt ai ni ng the

t hree-di nensi onal structure of the prgtel n. The 106 am no acid
segnent o{ d ycoprotein B encoded by fhe 319 base pairs between the

anplifi catd on prinmers is 91% i dentic i by en RFHV and KSHV, but only 65%
i dentical between KSHV and that of b t he cl osest sequence outside
t he RFHV/ KSHV subfam |y. €] ycoprote| n B nol ecul es expressed by

t he RFHV/ KSFW@MWM@W‘&MW%@WM iop- have many of the

properties descri hedsdibereifiayoopnas’aligoniiedile shieece ifiedgsigd sequersedarived from at
d ycopr ot? N 1Ghst two Belatetggﬁdﬂﬂhgoo 8& mm&%&b&d aefahgwtmelra&hu@axm osrssaeeao o o
correspondin ou - Q _acids_or
pairs. Hydro%ﬁ'éﬁm o?sp'?sﬁg?@a e reql eI OnSVTr WH%HW"{%‘%W\QQ‘J%U?S "ﬁ‘(sa C
termnus in t9qeserved °"° emative it $hgsen frem amanost ihe prigisative prauenses; dypepedl teedyeieptifeng t o
a menbr ane- dlcmsahbmmmﬁﬁrmsmmmmmmmngumﬁmmragmmm the
cor r espondi ngcoﬁd&ns%@ CAAAR HABAA, and AAAAT,
correspon rans nd anot her' m xed polarity
regi on co&r esﬁmﬁ"ﬁ'ﬁsf%"ea' W@WMW‘ '%ga“"”"s"s“q"*ﬁ% full
sequence of the KdHheiy@icipolidp Hegresnt) oEinsert axwred hergln gpnerally tepresentsief subregion pee
predictions: ummféﬁhmﬁﬂﬂwdﬁ@mm@ml ds including the
signal peptide andhygn L 4Ra R HNRGHI 10 o6 ofith ¥ bre believed to be derived from each ther or

. from a common ancestor. For example, encoding regions in the genes of different viruses comrespond if

40 they share a significant degree of identity, map to the same location of the genome, or encode proteins
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10 WD 97/ 12042

PCT/ US96/ 15702 ~to CGtermnus. Cysteine residues are conserved with
ot her dycoprotein B sequences, and an additi onal potential disulfide
may help stabilze the three-dnmensional structure. d ycoprotein

B is generally expressed on the envel ope of Infectious and defective viral
particles, wo97iaesd on the surface of infected cells. It IEKTgS&IS02 v
gl ycosyl ated, and may conprise 5-20 glycosylation 5 sites or nore. It is
al so gener al | $atepupore 8 sigtler bischemioal dinction  blesswrger RMA| colrespandsctitlecuanectioomi widch it is
ELanslocatlonwmd cDNA R6iveddéhds 4 qfseaemtmmmﬁeumw&& &.@M&iaénemapf
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can still glndtarlg lls but ants%ﬁk&ﬁ?ﬂb| Iac tbg{) u‘ﬁ:%éé:%oro ein
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to the cells. present in amqrmmav@mm Wﬁbﬁsaﬁmtfmmmflmmhe
ability of G ydtyaeinzaton blemeilyits thétargdt.usi on 15 and entry of the
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with conserveé"’ﬂ\9 '}ﬁxr?“@ ffeation” or “replicatin; °%ﬂ°“”éﬁ' ).
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G ycoprotein B 20 A‘palyeesese chaipfeaglion” QS’EN‘SWFF%'"&@E’UPR!%‘?E'W@PH'%‘W

nol ecul e, but palyntdieotire husing GBeNO MBI mmmcemiled cbmystkoepolymenmm I'sth. as-arreverse
'e)r(lgmc)legftzgeo raﬁaBmgds%{m&)Gp has be.en t hes edt it

i ndu usi

A ycoprotein %%W&é@"ﬁ?ww %‘%’WT 53’5"?3? DFEF%H&'B"“”%" ‘g"l"’%?f’é"d‘
hydr ophobi ¢ f #at eligenucipotide; pimerp, aresparmpiltad o fm @duplexwithcipe palynpcieotider ta jbe amplfied;| ) |
d ycoprotein Blohﬁndnmmhmuempmmﬁadmu&hdcﬁhﬁoﬁgommméedppf)ﬁr_se
capabl ¢ of nelhiggied WQDNREO tuts.x ) b BonnABRS! o0 Bk @&, t t bt h
neutralizing actlv e directe alns ma en es *on. t he
d ycoprot &°n ‘e’é‘é '@'ﬁx n which the te 'ﬂ“%//matl"? '@&W‘ﬁ?ﬁ’ t he
d ycoprotein BWM@SedIM% sTthqrdQ hﬁathen mem@cvmmhdeﬂr@é amount oft amnljfied
cell, hel p pr poytideofidéss btained N MMef:ddsOEr RERCardtdulht B LA Patdnt Rds. B683106 (Muliis)l dnd | S

pred| cted thaﬁs@z\ﬂfﬁ{&ﬁn?&%n B nol ecul es of RFHV/ KSHV subfam |y
viruses will perfor the functions of GXCO rotein B.in other
speci es of herpes P! Precanirol gaapenge” js & fugieptide geqygnce dpypivegyin an jpteraction.of

propertieso | mpbmmatmgnmm the funclibnaBrégulaticniotaslyauciestive incledifigoaplicativnt dupligatidy, ug
an antibody, @éns&igtioddpidingOtfansidliBn of degrbidtion/bf 1R polyiicBslitis. \ YreYregblation! mdy! MELE the
frequency, speed, or specificity of the process, and may be enhancing or inhibitory in nature. Control
elements are known in the art. For example, a “promoter” is an example of a control element. A promoter
is a DNA region capable under certain conditions of binding RNA polymerase and initiating transcription of
36  acoding region located downstream (in the 3’ direction) from the promoter.  “Operatively linked” refers
to a juxtaposition of genetic elements, wherein the elements are in a relationship permitting them to
operate in the expected manner. For instance, a promoter is operatively linked to a coding region if the
promoter helps initiate transcription of the coding sequence. There may be intervening residues between
the promoter and coding region so long as this functional relationship is maintained.
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Subsequent to discovery of the Gycoprotein B of RFHV and KSHV, a third

menber of the RFHV/ KSHV: subfanm |y was identified in a sanple of
aTTEcted T1Ssue froma Macace mul atta (Exanpl e 12). This G ycoprotein
Bis closely related but not identical to RFHV, and is designated RFHV2. It
I s predicted t hat ot her menbers of the RFHV/ KSHV subf am I y will

energe, incl b that are pathogenic to 35 humans. ,ﬁ $fgh Osure
t eaches how new irenbers of the subf ame can be detected and C aracterl zed.

The honol ogy bet we q,g%ﬁml REHV, KSHV
subfam |y neans thg{a’gﬂ'}é po nuc eo [ es anSJdetFrg% bl‘6Ies LR8BI Bd in
thi s i nvent i oRolires of aminggcide of aay IRgihs The AR may "P%ﬂ'@'r’?fa"ched it may gamptisg snodifed t he
subfamily. Thmowwmmwmwm mislahodumperwhodumn
this |nvent|oranm$ 1,&&31 5"‘?@3.! ﬁf‘ﬁﬂ"e ted gg and

t reat ment of V|ra t'ﬁ\]"asctlonln an|nd|V|§RL t &%

PCT/ US96/ 1570216_belmgm or ot he_r herpes viruses in the sane subfamly.
The .pol ynucl eot i demmmmgrwaaobmmb@m or a “sBRb6E" I En oRi8of arfihY dcidPH a €S |

and vacci ne ¢ Lo the pr raton
and use o% c%sn'%uﬁ tfl:'rzﬂe"];"g'escr| h %'8{ '%dg{% d"féf"é’{?’ﬁﬁé?' tne
sections that SPsEAcEEre °°“"3“°'~'3 In e Rripanysirushvee 0“"9 P°'YP°PW° A “Hastis! yeguence’ iscp linear
abbrevati ons asqents elbamiaf & Polyperitide which Bikndwd torpRHsEaIdiBshal NS & onb Erbots Bicectiofisd

pol ynucl eoti des an 36%9!‘::5. gl Js&ﬁi [a6HEtar other
TABLE 1: AbbreV| at goﬁgrfor Sg?g :?dég Str BW to = seql'l% |gr¥a°tt|w8n

Vi rus mﬁ| f 5m -.fn?erstood that the foldmg and the
Assi gnment broehemw function of praRfitie\ran accommodate insertiphsyideletiorRic endspastititions ia e amino

Fi br omat 0si s- acig séiidhcd-EThis; indar 9dGuences of amino acids can be essentially identical even if some of the

associ at ed, .%F@egd{,lﬂ.ﬁt precisely correspond or align. mces that comespond or gmgmléf%&%% the

Sar coma- assom

Her pesVirus  invention disciogad/negein are more prefemred. Itis i undasstoog thaf same aming agigsubstitutions are
bHvV4 more eakilp tolersted.HEar pa@mple.rsulstitdtion of an amino acid with hydropkbit/ Side chains, aromatic

equi ne Her pes\{jgé biing, poiar side chains, side chains with a posifive or negative charge, or side chains comprising
' two or fewer carbon atoms, by another amino acid with a side chain of like properties can occur without
20 disturbing the essential identity of the two sequences. Methods for determining homologous regions and
scoring the degree of homology are well known in the art; see for example Altschul et al. and Henlkoff et al.
Well-talerated sequence differences are referred to as "conservative substitutions”. Thus, sequences with
conservative substitutions are preferred over those with other substitutions in the same positions;
sequences with identical residues at the same positions are still more prefemed. Generally, a
25  polypeptide region will be essentially identical to another region, after alignment of homologous portions, if
the sequences are at least about 92% identical; more preferably, they are at least about 95% identical;
more preferably, they are at least about 95% identical and comprise at least another 2% which are either
identical or are conservative substitutions; more preferably, they are &t least about 97% identical; more
preferably, they are at least about §7% identical, and comprise at least another 2% which are either
30 identical or are conservative substitutions; more preferably, they are at least about 89% identical; still more

preferably, the sequences are 100% identical.

In detemining whether polypeptide sequences are essenfially identical, a sequence that
preserves the functionality of the polypeptide with which it is being compared is particularly preferred.
Functionality may be established by different parameters, such as enzymatic activity, the binding rate or

36 affinityina substrate-emyms or raoeptor-lxgand |Meract|on the binding affinity with an antibody, and X-ray
' crystaliographic structure.

A polypeptide has the same “characteristics” of another polypeptide if it displays the same
biochemical function, such as enzyme activity, figand binding, or antibody reactivity. Preferred
characteristics of a polypeptide related to a Glycoprotein B or a Glycoprotein B fragment are the ability to
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sHV1 saimri nonkey HerpesVirus 1 hEBV
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t he nmenbr ane t

PCT/ US96/ 11870 binding, differgnce spectrascopy. or fudieat magnei fesgpance, olt qany alto refen o 4 chapgeoint he
cel |, and f or remttiviynsusth agpthé abilityCto calilpe asupltmymmn orcthe ability to bind &lcyfacton rsolistaten B

has been 0DS elniitbr, diig %MWW Flai2 64 saltftd fihtépbraSiith He'bidbhemichi T ace
proteins in order tg e b| he fun Ne

Di fferent bi oéw@mﬁaﬂpﬁﬁ'ﬁ'ﬁ aﬂg‘sﬁ' 'ﬁ‘“gﬁ' MMJ“ &‘*a"faés bi ndi ng
and menbr ane fusi ofifusigypelypeptide] 'mmuwmwmm%mmmﬂwmm@. n B
nmol ecul e. 14 %&mﬁmﬂmlmwaw@mmmmﬂmmmwhdbng

menbers of thg, %W the pREI a@ Yo Eim&gménhﬁse
functions. As use er el nw? e ter y‘%og%ag'teel nnb&f nﬁ %ﬁiﬁﬁj I at ed,
partly gl ycos

pol yners creaﬁng and mlalmeadwmme lawwymmaemim dre sopodad: in ﬂneegasm or
segment is a fymempt of the dycoprotein B nol ecul e, or a transcript

of a subregion of ﬁnﬁn&(&?ﬁ@ﬂ%@e%f&?@ﬂ g[ihﬁl mgwqmmﬂﬁf .IJII&l& @ép@&& orL0

G ycoprotein B nol ec NSCr |
bi ocheri cal f ($PREAT Biping fo.a arpet, uch 38  polypeptice i af loast on anigen recognon A s, locaed
the variable region of the immunoglobulin molecuie. As used herein, the term encompasses not only intact

antibodies, but also fragments thereof, mutants thereof, fusion proteins, humanized antibodies, and any
other modified configuration of the immunoglobulin molecule that comprises an antigen recognition site of
25  the required specificity.

*Immunological recognition” or “immunclogical reactivity” refers to the specific binding of a target
through at least one antigen recogniticn site in an immunoglobulin or a related molecule, such as a B cell
receptor or a T cell recepior.

The term “antigen® refers fo the tarpet molecule that is specifically bound by an antibody through

30 its antigen recognition site. The antigen may, but need not be chemically related to the immunogen that
stimulated production of the antibody. The antigen may be polyvalent, or it may be a monovalent hapten.
Examples of kinds of antigens that can be recognized by antibodies include polypeptides, polynucleotides,
other antibody molectlles, oligosaccharides, complex lipids, drugs, and chemicals.

An “immunogen” is a compound capable of stimulating production of an antibody when injected

35 into a suitable host, usually a mammal. Compounds with this property are described as “immunogenic”.

- Compounds may be rendered immunogenic by many techniques known in the art, including crosslinking or
conjugating with a camier 1o increase valency, mixing with a mitogen to increase the immune response,
and combining with an adjuvant to enhance presentation.
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activity, such as those described above. Sone or all of these functions may
be preserved on the fragnent, . or the fragnent _nmay be froma part of
the 1ntact nolecule which i1s unable to performthese functions on its

own. "dycoprotein B activity" refers to any bi ochem cal
function of G ycoprotein B, or any biological 15 activity of a herpes
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KSH\/ | Sqg VJnﬁn pg,gﬁ mﬁ(&;ﬂgﬁh Holedued€t €Ct €d in the tissue sanples
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virus is ref mmmmmmmmmmemmwmwmnm\Mh

:he te”fz hw&agiﬂmﬂmm immunogen. Thewﬂﬂi\ﬂe reispondé thabld\GeSiid | h‘n:lgteSrl S af
erm use er 7 ﬁgl! qlggt;s vi ruses capabl e o]
‘infecti ng%qver'ﬁ“%ﬂé’?cee{ugpggmh% qﬁ"{gw’fy consi sts of rrenbeh;s t hat t'gfave
d ycoprot# n B sedu Polypeptide. grditinody. iys gbgtance pravided for g reagtion. t he
correspondi ngsummwmoumwmmmmmmmmer pes Vi ruses,

i ncl uding SHVL, e h\gacidaléire iy RS e o hﬁ@fsﬁefa%wmwambaafomwgmude

1COS 5" o M i) e g i
bet ween r esi dba:targsldn & sRMPG Ixdetegmined by pdding g reemu@"ommaem qnd [targeplotrepst, and

ol i gonucl =0t irﬁkﬁsunng theamountofreachon‘#@d&?/lﬂ.ﬁ@éﬁtenofclwcal management, a target may also be a
PCT/ US96/ 157

i oot %Fegngn B?Lrle@&tns @;9 ; &ﬂﬁf&l&eﬁ%hb&aﬂcet E&n
uct eot | do_ ENT ‘”8‘?“&?"?'{"&’}95{“%9@% ge#yho%w/ml I

RFHV and KSH\ecakzes for such puresagasaepication otiansiomogtiont ifiea IRFMBIMKSHY subfami | y. The
RFHV/ KSHV subf am |ay “jsGiéd® poiriutiectids; phigeptide fprotein, antibody, or other substance refers to a
30  preparation of the substance devoid of at least some of the other components that may also be present
where the substance or a similar substance naturally occurs or is initially obtained from. Thus, for example,
an isolated substance may be prepared by using a purification technique to enrich it from a source mixture.
Enrichment can be measured on an absolute basis, such as weight per volume of solution, or it can be
measured in relation to a second, potentially interfering substance present in the source mixture.
a 35 increasing enrichments of the embodnmems of this invention are increasingly more preferred. Thus, for
" example, a 2-fold enrichment is preferred, 10-fold enrichment is more prefemed, 100-fold enrichment is
more preferred, 1000-fold enrichment is even more preferred. A substance can also be provided in an
. isolated state by a process of artificiai assembly, such as by chemical synthesis or recombinant
expression.

. &y




the gamma subfam |y of herpes viruses. 5 The terns

"pol ynucl eoti de" and "ol igonucl eotide" are used interchangeably, and refer
to a polyneric form of nucleotides of any length, either

deoxyri bonucl ecti des or ribonucl eotides, or anal ogs thereof.

Pol ynucl eoti des may have any three-di nensi onal structure, and may perform
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before or after Eﬁ“ﬂ'&%ﬁéﬁo‘?ﬂj@ S&O‘ﬁé F&E%sdg“neof cleot| des
may be i nterr® 8'?1 M ﬁ ﬁ’ﬁ'g""ﬁ
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t he primanyg smmmmoﬂmammadmmwmbn@mmmmiaa

l'i near sequengg Q4 m.m@ﬁmﬁuoww% 159 lile @ antibdiva ving. known to

corrprl se add|t|0n51 reS| es I n._one or both di rectlons

. "Hybridi zation" ref™® Wﬁ"’ﬁ"‘?"@%ﬁ B phamaceriinelarePgrAtion 52 SeBPaRe Whichmedtet Eptie s
" react to for nreels baitering theipnctionime desisabletwalwhen adniinistired th § eubisgidearipathel callyy Someveen

}3 he V\g?ses of  tdvancedl paRkticulicl ﬁr&ﬁ‘ataddiﬁ&lsomahﬁd&ﬂﬂedmponem sudf 8 Gh BEibOEYY wiih C UT
- by son ite!

. sequence- s&cﬁ%mgr&%&&&mfmﬁﬁkﬁ%{g@ tngh'gg W&D H?rar'fgs

. forming a dupfesfiesorrpenent may have.any goe o pumber '3%8% of aion. F°‘f’6?'?ﬁ'%§'“5¥"“°’°°’

- mul ti - st randeeénhame@nermal fanction ot cell, #@iaf elimjrisieiotisupriresg arsabnemmal funclion efacell, or it may

- conbi nation ?En&heaepnﬁmype Menmblylndﬁ ﬁilb%&%h@%imp%ﬁ&%kggéukﬁs@cpﬁt ep
“in a nore ex |,V S 1 Nl 0, or e

| &82 Vink M&&% Exam ?seo og mm#l %8}" Ao a 1@er ssdkon.

enzymatic cl eavage pol ynu
Hybr i di zat*on r eac{i"eoh inec afcel cullyeer WP‘H%’&N*‘B’W%WEH VGRS mEintaiedk ip uiire i is
"stringency” uﬁmﬁbbd uﬂnmetdbaéndm of a womgaaebé loemptetelyi ideyBoalC (sithaf marphobgmuy

hybri di zat i on w ,,and publ | shed in the art: see, for
exanpl e, Sanbrook FrLtsc |w§|%|‘§a. Pﬁ'les reIe nt, conditjon
i nclude (in order B Y5y 'ﬁg ) Al ggﬁ%@f"é‘t'ﬂres
of 25[err]C, m'@mtcofaaemwwwms[ FQG]'E“ "EWGFHPQEEM@EP'!%WPWW 10
X SSC, 6 3 X SMWM&WM@&mmmWaMM&S mM

?I o edbuwem’"t t 0% 25% BO% o {P["b'mt’g'fbgg? by s
min to 24 h; P mprovedveg X NN - 'r%mgi’%gm?n‘isahe&’% e e oo, o
15 mn; and VMMPDOM}@MN&BM& a recombipan3BEMidior pthe® SalynugeolidexthrBHT amoprocess
dei oni zed wat @hown in the art, such as electroporation, calcium phosphate precipitation, contacting with a
35 polynuclectide-liposome complex, or by transduction or infection with a DNA or RNA virus or viral vector.
The alteration is preferably but not ne_cessarﬂy inheritablé by progeny of the altered cell.
An “individual” refers to vertebrates, particularly members of a mammalian species, and includes
but is not limited to domestic animals, sports animals, and primates, including humans.

2R



WO 97/ 12042

PCT/ US96/ 15702 ~ "Tlerr]"™ is the tenperature in degrees
Cenitgrade at which 50% of a pol ynucl eoti de dupl ex nade of

conpl enentary strands hydrogen bonded in an antiparallel direction by

WAt son- Crick base paring di ssoci ates into single strands under the
condi tions ofw(? zf‘éperi ment T[err] nmay be predicted accorcydqﬁ,st,@ls-m
standard for or exanpl e: [err] =
815+166Iog[ O oé dselt rder of "H%
[Na[err]] is the catlon kﬂm%as Hor- iner IW & )

oncentration usual so | um | o in no
i s the number SefFets but Is npt iemfted o) prosigians, %@P 8% [9murg and Jprises; farsioids. Sich 8 o 5
i n the dupl ex tafsides) nas-woddenqnbays.emch s squiali wankeys (Sairhidi tscigreusy \abd \dokgns: didword and

e s i et i s
any two orIg betida 30t ﬂ%%’ﬂ%ﬂf’? mﬂ'g%t 8%ﬁ %{7"9?%&3 ﬁﬁﬁﬂﬁt@%

dupl ex or conMMWWB"Wfl ciently long-lasting to per si st
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the noment of PRRdpysly snigfected callsfapiicalionof the v ahibe erpense pf hr Roma) meipbolismuof shecsl, o
reacti on vioi clgenesation of toxinderi atrgr ynaatiral miiechies | by thervings) imagylac gnowsih tof ceftss onidtercaliulana y

optionally besnmae mglﬁm. hu@urdlatm B?ologleal activily| BY el celi€) Wl

I ncl ude washin om a addl naI ?'éﬂt S 101 sol vents to. t
reaction mxtu n‘?’?ﬂ’" 9 5"’8'(5 Wﬁ"?@ﬁ M onal
reacting specF’@é!“"'Wl”@“‘ﬂﬂ?ﬁ%’M SMPEPMWWWMMPWWF@%We or
reversi bl e, buwbndiiaet neet the other requirenents of this definition. Thus,

a transienfg 20 CW&QM M&ﬂ&ﬁcﬁdﬁ%ﬁé&ﬂnﬂ%ﬁ%%a&%&h RE Ratd?d
constitute a stabl cg&&a t di Ssocl a ont anequsly or as a
result of a n&MSP 'Bb‘ﬁ HW%W‘&E‘?W"UW’ Be Ypdeaaien Baecsase

det ecti on. fimit the Paﬂ'lolosv WWS{MMW&E infdiyidual. | Treatmentincludgsdbubis hat limited
confi gurati on uyaénvsatoh s @mmmﬁm%mw cBfoXititACdnd Rlay BtSSerformed either

Cacont ai y RAaoERfly b, Ghdfh o' R UHERRY v A bl BTy Bt v

"conpl e- meA%t aefPloscg9ethot her pol ynucleotide, if 25 a stable dupl ex can
form bet ween one ot id ingerstéod hatia climicaltcn Giolbgicals"sanpie!’ pnroropasses iackerietyad sériple tyEesond.

A conpl QBRRddHol aSRBE Wﬁdh%% oGyt W%&@&tarﬁé Sihigen

ded | | de d d .
o e 00 e e i i ol v OR3P
pol ynucl eot i d pesien (tigup quitirgs grcnelis defived) thagetras,,and dhepiageayhgredf. r?gd Moesor smears
A "sense" 25t r preparedftbmodhy dbthdse sertee " Nohtiimitiylexaviies acsssahplsgiotitdined Senirinfected)ites t

refer to si ng'nﬂou%tsﬁe@ e ites, m%&chﬁ%ﬁg?&twm ! Y ©

each ot her. 0S n

pol ynucl eot i dlq"“’ycf?'r'}%% Wgﬁ'l?’hﬂ@ "@t‘%&t‘t‘ﬁ'&&"t‘?’oﬁtt’ﬁ@”&ﬂw W‘BPW@ to
general |y the liguid mpriumiand 4s solutesi (The, definition aiso inpipdep gampige dhat hﬂvedeentsﬂ@bllﬂed or
assi gnment. of efiitRedddr cdriift coipbitfits, SichANONA BNA, PREBMES adibody. ant i sense" may

b bi t o
e arbitray n rel.@ﬁdcﬁ&d{&m@rsgﬁu Stran%ﬁ%ﬂ%ﬁ@ﬁ?ﬁﬁ strand corrppra{tSI ng

polynucleotld ener a

the encodi ng %@ﬁ%’?"“@i}s e singlo ""'"°% Sbthe paasenigd, eoign.oh fhieaqiypeptide
pol ynucl eot i déney ére basedypom usually 4 residuas longy mssmmwyormmmmwy
that conpl ememisfuhy ofigoraiasite are&nmﬁmw B 86nBS BrClant-B6Ek StfaR SIS EhoRing Mfich S €NS €
oS
Ber

strand is selgﬁtgﬂ hg% t e t|ty
bet ween the po ynU(',yI eo‘f.’é!es“‘g‘e. ng comnpare %am%ﬁ?ngr&&ms%

e one or
both of tHE pdeendethedesioprian hei ng conpar ed is doubl e- stranded t he
- sequences are
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identical if one stand of the first polynucleotide is Identical with one
strand of the second pol ynucl eoti de. WO 97/12042

PCT/ US96/ 15702 Simlarly, when a polynucl eotide probe is described as
identical to its target, it is understood that it is the conpl enment ary
strand of the target that participates in the hybridization reaction

bet ween t he wobm2042d the target A | I nearPCGRAIReMSIR2 Of

nucl ectides is "essentially identical"™ to another |inear sequence, if both
5 sequences Geh@altapnlbed Of hybridizing to form dupl exes with the sane
conpl ement ary pol ynucl eoti de. Sequences that hybridize under
condi ti ons of greater strr ngency are nore preferred It is understood that
hybri di zati on readt® g&@&?ﬁm 0 il eppipy. dpless gherwise; ipdiapted.;pppventional
substitutions tsiclmwtseof nubﬁlaobiolm microbiology; esgrondhinam . DNA)ang ;mdmmrwmeueﬂmemeof

N o G A S Wl s Sl oy,
cor r espond ori‘ M y F%g'g’l (ti. | béqul &”E?“h are
conpar abl'y moMéJ.§ab e 1884 "Anitah el Guiuge” (RJ. Fseshney) gd | 1867;itheseries Wetindsdr Enzymology” '
about 25 resi gatademicSPravsSKdN tHahdbioki of Expelimiehlal imPhuAdiigy"IOM. WeR BOEIC. Biciokdll Ceds.),

S oS apos o TR VAR e Matrbien ol il £ ie: cllB! s Pl east“"%"g{’]fe*‘ e
95% i dent 1Bal Moleper BoRR &3 usuis stgh pos. 1LY G Bl n ST HE, Clsen A

pol ynuceot i de etabgadameef). 40 resr dues or nore will be essentially

i dentical to anot g peltbit apd an \dra. 15
t he sequences are at | east abo%ym#i% | dent Ical; nore pref ergﬁy they are
at |east abouf oS8Ry iNFaRerALpere "®ore preferably, they are at |east
about 85% i dentical; even rmre preferably, they are at | east about 90%

i denti cal ;1sst WMW@WMW ViNFSCRFHVINSHV kD blainfyp
I n determ ni ng whet her poI ynucl eoti de sequences are essentially i dent i cal ,

a sequence t hat reserves the functionalit of the pol ynudeoti de

with which it is [t ientiosambedies ipclated polymuclentide segm yed fgm Glygoprotein B genes
Functi onal i ty pessnt ib berpkestvirwses thatendoge dﬁighanemelmpmaeolmeﬁm 'Hrea:mratueleoudds t he

pol ynucl eot I derel felated :bw msw sub{alh &Qﬁﬁ&d GiSest ExeMIgy
ose V\hhq_h re

with anot t
hybri di ze ot é’xpmg’?" ?‘g r sr ar cﬁgf&%ﬁgm&fcﬁd‘
T[err] of a DNIAP’G&M%P@% dem%SMMMWOWWMB

decrease in smmm%pﬁmhom&up&mda%mwmmn&srstnetsnocxorby
about Ao.g40 residues, depending on

the position of t e t.ched S| nko t al

Essential ly identi 'EM ?’E‘f Q%S%%M@gﬁaﬂ :{5‘@ &gﬁs%"%rm a
st abl e 25  Sharidaesidues afe indicateddn Figure § by 85 pEnetidngest subregione thah arg identically searede  at
about 20[err] &Meamrt—rhamx‘éhvwm]mm.piegﬁanabisjn ey nuclectides in lgigtnl f or m a st abl e

dupl ex at about 1§t Lﬁﬁégméﬁ}%?ﬂ%%ﬂﬁ{sﬁblb&mehﬁr@ era%+° Wﬂbﬂdr\%} @l -

dupl ex at about 10[err even nore

a stabl e dupl &eredfentes %WWM%Q@”W‘?P" herpRs yinig; The
form a stabl e negiosclossly reliied seadBfess a sﬂvmnu%wmam identicaf o tha gorresponding

]pol %/pept : d:? enequelRe ohitSHVahd 0% Juanticdl Bxhd ddReshdndinsequends of REMY. tTRGiondaat rnt.mm?fl ts

LOSLLETEl 3 Bl S s SRQUENS Sl e il BIGP el e

cause a conserviruses igd4. aﬁf’r?ﬁ'ﬂlﬁ'lw any sublragmenl of the RFHV or KSHV sequence of 16 base pairs or
longer will be unique to the RFHV/KSHV subfamily, or to particular herpes virus species and variants
within the subfamily.

35 This invention embodies subfragments contained in the Glycoprotein B gene of the RFHV/KSHV
subfamily, preferably contained in the region comesponding to the 319 base pair fragment between
residues 36-354 of SEQ. ID NO:1, SEQ. ID NO:3, or SEQ. ID NO:96, or anywhere in SEQ. ID NO:82.
Preferably, the sub-fragments are at least about 16 nucleotides in length; more preferably they are at least
18 nucleotides in length; more preferably they are at least 21 nucleotides in lengtty, more preferably they
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substitution are preferred over those which cause a non-conserative
substitution, nucleotide differences -which do not alter the am no
atrd sequence are nore prererred, while rdentical nucleotides are even nore
preferred. Insertions or deletions in the polynucleotide that result in

I nsertions or deletions in the 35 pol ypeptide are preferred over t hose

that result in th gown stream codi ng regi on being renderedng!%? 5 02
phase; pol ym%? e sequences conprising no |nsert|ons or etions are

even nore prefer relativ

properties an®® Pﬂ?g"éﬁ?'g% éﬁ%@%‘"&’%ﬁce Emg% uc':‘\'ée&adgs jRldngi
depends on th@nmwwwalmmmwmwmmwmmmmbwmmqu
PfCT/ USQES/ 15703bout75nucleot|desmlengh NWWRHMWhmwm iaBbi cs"
of another po o t&%ﬁkﬁmﬁ r

duplex with ak%%lrdftg&l ?‘u %%B 0 ynuc eotlaﬁﬂun erenﬁs',ei‘r’n @dﬂ%r@f%ﬁﬁ%ﬁof
maxi mal 5 In addition to simlar hybridization
properties, t he pmmusmmmem-mers that havessegquendes ithat) are owore! clasely

pol ypept i des. igefica tothe comrespondh mmWWuEﬁswmmeMb@ymuﬂace
e e e A oM i e Sty 4 b e
conser ved GWWt%MH%M@MWWMI TﬂPéM‘a&@&Wnces

or with a1gresigénceiegimeintisregibant i ty than resi dues appearing
el sewhere in the sequences. "Rel at ed" pol ynucl eoti des are

pol ynucl eotides that share a significant proportion of |dent|cal 10

conserved int e G c&mglatl ng mq@n@.e, aregﬂ.;yeser Ted |nxgmz
degener at e seqgfence, \daqdoﬁeer esi dues- that arg '

originating sequences may be prow ded "as see?%a‘gﬁbsﬁn‘tl\égq‘m"?ﬂ)e
degener ate seqgence. ‘For 15..:exa -t he egﬁnoﬂ!ﬁ&ls queBes3038A nhy be
desi gned from qrigi-nating sques ATACA ahd lA whergyY Is QQor T

and Sis Cor Y. and S are-exanpl €s:iof f‘@ |guous resf dues. A
degenerate seg ntR H‘éegrrent of a: poI yiiugl eoti de contjai ning a dege%r ate
I

sequence. i's:underst odd thatda synthetic foligonucl eoti
conprising a d gener at e sequeﬁﬁ’éll s.deBuatil a 7% nixture OGP ose

rel ated ol i gongcl.expietghdmashargmer an L'dgnti.c hl segpgnce, |exceptgssg the
anbi guous 20 pORénpes vinses. Such. an - ol i gonucl boti de is usual ly synt hesi zgd as

a 'm xture of aljl possiblée co t i ons zof Rp! eotijdes atgqhhe
. . ] . ; 83% .
anbi guous posi i ons. Each of t e oligonucleptides In thg mxture is
referred to aslan "aItePﬁ‘chveerm' The R&fber forn¥% n the

m'xture is equ%i to mives 8 56% 54%
' hEBV 9 < 50% 52%
- . alpha and beta hCmv 210 < 50% <50%
- herpes viruses .
 hHVE o1 <50% <50%
“hzv 42 <50% < 50%
"HSV1 18 < 50% <50%

The percentage of sequence identity is calculated by first aligning the encoded amino acid

15  sequence, détermining the corresponding alignment of the encoding polynucleotide, and then counting
the number of residues shared between the sequences being compared at each aligned position. No
penalty is imposed for the presence of insertions or deletions, but insertions or deletions are permitted

ohly where tequired to accommodate an obviously increased number of amino acid residues in one of

the sequences beihg aligned. Offsetting insertions just to improve sequence alignment are not
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[err] where k[err] is the nunber of alternative nucl eotides

al lowed at each position. As used herein, a "consensus"

ol i gonucl eoti de sequence is a designed sequence derived fromat 30 | east
two related originating pol ynucl eoti de sequences as follows: the residues

that are conserved in all originating sequences are preserved in the

consensus seqwoerazesaehi | e at positions where residues are NQCTNSY6/15702
conserved, one alternative is chosen from anongst the originating

seqtjﬁnces {n W&aﬁmmbﬂﬂémmdmeﬁmsmslgﬁyﬁggomﬁ Wyrs

in e greates or_ex

consensus sequgeq%ﬁ'w‘?wa'.w%&r 'drﬂeé‘??rgénﬁ% %ﬁsﬂ"""'“bﬁﬁ%ﬁ&? ’tfg&AA

AAGAA, and AAAREI}“%'B “"‘"R"c' ticaHa [reidus jn the, comparisog oerafgrepce sequpnce.

pol ynucl eoti de corRrefereidi@lyceprataim enveding pslmquecldesequencesofthusinvenﬁond?emose derived

pol ynuci eot$ defronfﬁamksmpﬁerpebmrshbfarﬁﬁ ¥Ry IncliBé J&s@&ﬂﬁ%&hiay?ﬂ{%%?e s a
i

sub-regi on of for but the e
pol ynucl eot i de it sémbgHVnErI B%ﬁ Wencé betwes 6% &nors pra@rably, the
‘correspond" t¥ddanees amayienst §7% dentical; more prafdrabiy, theisequentas ackaat lest abolit 72086 identidal;

ot her or mbré preflefably, B BB GuUeNHRS are hidéast ab6ut 75%iBéiaR mord @ﬁfé@kbﬂ%& SUUeREES aleht [ NE
ogr e of | denci sootd BHP BSniel i BRfinl, ' becuertd S SIELE o e oy rore
pr gt ei ns (9 |¥bly the sequenoes are at least about 90% identical; even mgre preferably, thg yequences are

WD 97/ 12042 over 95% identical. Aiso included are Glycoprotein B encoding regions that are upstream or
PCT/ US96/ 15702dmsmmbﬁaagidaﬁimﬁ|ﬁgmﬂenﬁfy@it&rfiﬁndﬁ&bt&d?hem cal function. 'Vessenger

RNA corresponds t [ transcri bed. cDNA

corresponds to t hw e \IX/’ g}?'% °?F3‘§"%@%"°f5?’5’835°é‘8"“%ﬁ‘8" be, idpnified oy fhe
t hat encobREENt; jgantipnpith RFHYKGSHY subfanily-spepiten aligonugealideso Typru @l oligbriudieotides)
encodi ng i 85 andeséribedin mene dethitinly latehgektion.S The percentianBi bERFEI akd KSHV @lycoprotein B with

speci fically. exampiary Type 2 oligonuBleqtilbs i Showt i Phbyes5€d i n the context of
pol ynucl eoti de mani pu’f ation refers to an ol gonucl eoti de which is
provi ded as a reagent to det ect a target potentially present in a sanple of

interest by hybr#digagfigs: seq
conprise a |abel for a
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before or subseggeEme . AV e
i ncl ude, but arefnot I|mte to
chemi | um nescent | Giycpwoteld S, ﬂ;ﬂelq
A "prinmer" is an OIMMI ept'N@E, t hat
binds to a targe potlent i Al
hybri di zi ng w t hjt heRFiaw get , and: fhermafte pragot e ggw ppl yrgiml zat]i on
of a polynucl eot §de goup! ementary to&d%a L Qr 96feq, , Progcesges of
pr oduci ng replicl‘t-e—eepee—e-f—t-ﬁe—* Doy -eot-i-a4b R dene
- sHV1 551  T% 70% 66% 66%
bHv4 8 57% 64% 69% 74%
eHv2 . 7 57% 81% 54% 60%
mHVE8 8 <50% 55% 54% 7%
WEBV B 57% 55% 80% 51%
heMv . 10 57% 55% 60% 51%
hHvE . 1 <50% 52% 80% 57%
v 12 ] 4% 58% 66% 57%
- HEV1 13, 57% 80% 54% 54%

Percent identity is calculated for olig&nudeoﬁdés of this length by not allowmg gaps in either the

20 oligonucleotide or the polypeptide for purposes of alignment. Throughout this disclosure, whenever at
least one of two sequences being compared is a degenerate oligonuclectide comprising an ambiguous
residue, the two sequences are identical if at least one of the alternative forms of the degenerate
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clonlng, are collectively referred to herein as "anplification" or
"replicaton". For exanple, .single or double- 15 stranded DNA may be
repricated to formanot herWWl th the sanme sequence. RNA may be

replicated, for exanple, by an RNA-directed RNA pol ynerase, or by
reverse-transcrlbl ng the DNA and then performng a PCR. In the latter
case, the a copy of the RNAis a DNA with the iden ‘Fuf,@é osASgENCE.

A "pol ynerarsEQb %{ial n reaction" ("PCR') is a reaction in vvhli;: repl ?@ate
copies are @ [ mers,
and a cat al ;??g%n@ ’ﬁ‘érl za *%ﬁm%%%agé!dgg%bggq%%% q\rlteé'F'anscr | ‘p’% ase or a

DNA pol yner a#éo%ﬁmﬁpﬁihﬁ"'ém SPeR AYAAR 43 mitre of ATAMANA ABMW rer ase enzyre.
Gener ally, a Prefel?%wmieiﬂ@s@mrﬁ Sbqubnceary tHosy WitkthGvérghd dbirésporifing [Pégion
"anneal i ng"” Iaﬁr}t Mﬂt 95% Id%ca;l to'Sem H6r§ pl’eﬁra?gffhﬁfirggl %&H‘% |denthul {qg'abreferably

ol i gonucl eot grl rrers are er
pol ynucl edt i dev@ aRpHt BpP dqeptical; more

t enperature mm;ymudaemmmas%whmm m&mmbeytam ledsh shoutfad torideditical.
?Up\L,ﬁX ﬁr teh Other rabm emsbqea.@%uaﬁhym%mmm&&hww Rigioh gret | de
0 ic e in
whi ch t he te g;Fgé%) sp&g‘r'lﬂ[y%g?m? ‘Fstﬁeuc"?%g é’”?ﬂﬁ%gm
el ongated  areat B?’@ W‘ét‘@&@@ mare preferplly they arerat &“%3 ?Eq“@"f"sfmh mpre pesferably
until theode ey o atudhsy BiourEs%igatical | Gilibr preferred Giyzbprétels B @AdotifgseqGantdstare theed .

Met hods for aJeFﬂ\L ndirlg rédion arez ﬂi‘faﬁ‘ﬂ?%%&ﬁca‘ho%ﬂ-%

4,683, 202 Miul'li s e enent control
sequence” |(s'°3 stTae! %Bﬂ%‘@ﬂ&@ﬂﬂwﬂ%‘&"?‘ﬁ %ﬁ"’f“ﬂf‘@m&%ﬂ%"‘?
nmol ecul es t hiaast@bowt BQ%idendical; moretprefergdlythey ang atipast abgut 856 idemtical:feven more preferably,

pol ynucl eot i Gy aledt lebit bkt 69%Nbdntical, | Citer prétéiddi Gkbir@éin B encoding Edq@dhbdelardthdsaN,
splicing, 15”%&#95&&9@ ’goga?rgr Lape Agnegit A 769 k&ﬂ&f&%ﬁdﬁ'ﬁm}ﬂ%&n@%&at'on

may affect th spee I Cl roce and

may be enhandraylegst 89% dp FQ'W?"PT‘W dre 'de"ﬂfelm preferablydhey nown
in the art. Iiarammaqniummadéhumbmmdsealymm@mmlngaagtommmakewktemnt A
Eerm)t Fr or dowRstréarvD¥A rédidl m{, fdicséd. t ai n condi tions of b: ndi ?gd

pol ymerase and in ranscr on e gcat e
downstream (in t%gu?"’"ﬁﬂ ?8’&"?&9 PRSI %?’B’F’Enﬁ%@rwﬁ"‘%?‘g’%\) ﬁ?fgﬁedr?%ed
refers 20 any of the MWW%WM& @sing either RAEV ofi(SHV spaupnees. oF BRent s
are in a rel subfawig-spedifishfonudidolideg abeuqially sreferred. Exemweieqmeaodsaretukmwsmﬁ Bd

manner. For g g‘ﬂo%“"ﬁ% {f%%g 'K%pgp%s@tehﬁﬁdie\i ih il k@?nﬂaﬁ H'.Lﬁzgf I on

if the ,%r’ S 1nl transcri t|on I n ence

There may be GMRstei: Rigaepd he,aubfemily, and longer, gol ??B‘Fé@'&

region so | omgywmmf!ﬂgmnh;t I onal reI ationship i s nmaintained.

]F-’gT / U896/2f57 Thé/\ﬁlﬁlﬂlﬁaﬁ&‘l&quencas desaibed in this section prawde a basis for obtalmng the
8!“}‘9? {

“protein" are used |nter ah ere| n i h‘ °npwb°ﬂ ners of

ani no aci ds GPmp&HEF’SI"EYIQ‘!W BY ﬁ!ﬂdm?H? "B%'?ﬂé‘&?““%’%ﬂ&'ﬁi‘hﬂﬂ' in the artrg y/
conpri se nodiahd mey be used fon minben of ichesstigativel disgnastiy antcthérarieaticpupbses] as\destdsedanmi No
aci ds. The t qap® al so enconpass an amino acid pol ymer that has been
nodi fied paturally or by intervention; for exanple, disulfide bond

formati on,
Preparation of polynucleotides

Polynucleotides and oligonucieotides of this invention may be prepared by any suitable method
known in the at. For example, oligonucieotide primers can be used in a PCR amplification of DNA
35  obtained from herpes virus infected tissus, as in Example 3 and Example 11, described below.
Altematively, oligonuclectides can be used to identify suitable bacterial clones of a DNA fibrary, as
described below in Exampie 8.
Polynucleotides may also be prepared directly from the sequence provided herein by chemical
synthasis. Several methods of synthesis are known in the art, including the triester method and the
40 phosphite method. In a preferred method, polynucieotides are prepared by solid-phase synthesis using
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5 gl ycosyl ation, lipidation, acetyl ation, phosphorylation, or any other
mani pul ati on, such as conjugation with a | abel i ng conponent.

In the context of polypeptides, a "linear sequence" or a "sequence" is an
order of amno acids in a pol ypeptide in an NNterm nal to C-termnal
direction in which residues that nei ghbor each other in the sequence
are conti guommdm2edre prinmary structure of the pol ypepti de.POX/USISIIIT02|
sequence" is a linear 10 sequence of part of a polypeptide which is known
to conprise aslotohicioude phaaiotiiie dolpling\PitsD ISk X Exafiiple ©6iise 611, Beaucage et al, Kumar A

| i near sequenﬁted Qha REIPARMNG 4kis 75 “essentially identical” to another

sequence if t # sequences have a_substanti al der%ree of sequence
identity. It is Heical gofippa hmmgé%% jand
function of pmnmwmm:msmmmmuh@mamwm

substitutigns in Ihhﬁﬁ %&ﬁﬁaﬂiﬁé&%m&b‘@ﬁ@ﬁa§ §B6pasa Of
am no aci ds cap,be nt gvm eve ome of esi dues
do not preci s%‘t"@ gﬁg’h’%’ ”ﬁglﬂh mpy be P}h?f°BP‘r'

nmore cl osely Pm#meﬂAWWBWM&mmﬂw Mﬂ@%mm It -
i s al so under edntifivds, bitta easiip EMovRE Uitier i chdiSdnk, 3dr example, ithe Résence of dichiorleft €8S | v
t ol er at ed. FO{DC%‘&M&@ Q&;Mt ﬁgﬂmg ﬁbéﬂv hydrophobi c side

chai ns, aromm e chai ns o ar Si de a| ns, s e chains with a

posi tive df negat P\VE’E‘H&"r theqligan ‘Q‘d”“ °’“°"P’\7!H Wichiselfo
carbon at ons, hasyﬁrsahantpamvemma mma'mmmumechmrs'oﬂ dfitheanqnomper miay d8  can

occur wi t hout préfected, o Iﬁ&etm SFRSODNT Goup, BRI the B0 droub W&me&tses
Met hods for dtermn r n h eqgree of
honol ogy are |n 5 ﬁﬁ%%@%ﬁ}gﬂ@@%ﬁ%{a “g'f‘f%

Henl kof f et atH (v-eldmnamlrmrm tliesien)s @y ceHA P@?‘%H%@’Wﬂ@%r"r“b@"ﬁ% as
"consenr at15vewdb§hptwbﬁmieﬂemﬂbwsme S’Wpsmmtdwgrdubofmammommmm‘seon
substituti onsggapeo,ﬂg h ,ﬁm @inke 5 0PRSRblaut i ons in the sane
posi tions; uences w nt | caI Si t'he sane positions
are still nore pr@f 7%9 Bg ‘B§$ MameLyP "Be
essentially i mlsmesiwmmwmmmman sgifievied iy capgion) the
portions, if remnmg B'housaaluermem&reeinaﬁe forir 6L acéilienl L OCBHL. iy vedcBal withNadétie

pr ef er abl J_(gggs A@bout 95% i denti cal ; rmre pref erably,
they are at Ieast a out 9 ntical a% ri SF a% anot her 2%
which are either nthe Moo SRR dhe
preferably, t hmyprmesrom(-ma@te@mmo-smmmmmenmmmsmmmmmabl Y,
they are at Ieastmhame tneﬁeémem Sred' 6 bigShuadotideDBiEinedtdl B BRY of $i¥0

breferanl y.. « AGPLREe eéeﬁs’aﬁtt GlgGp B Rs il ik St il iRl
pr ef er abl 8 tﬁ?"?éﬁ'ﬂ@n%@yﬁmm the & supeart, for example, by reatment with pikafj @pciient ni ng
whet her pol ypa8nis stetemayaiso sanedscoaved piosghaie triestért (.e.) when Riicaok H) B teaphjospiatecdidsiena t

preserves thecbp émpaﬁuwteﬁme&&mwme@&hmmmmm&&@'bei ng
conpared is part | BH ar ¥ Breferred “&E’ﬁb establ I ,.shed

by different pararre ers Frevsreg v gﬁzy"‘”ﬁ C act|V|t %llah R 35
affinity in aa{seed WS(EPRF@UW‘EP[WFWWI nt er act | on, the bi ndi ng

affinity v@eth an anti body, and X-ray crystal | ographi c structure.

A pol ypepti de Hgs QEE' g% e

di spl ays the sane n&%& I'ochem ca+° uni"# suc as enzehéggct | 9@?

| i gand bi ndi ng, | QBQ ggg Lvi A ter s of
a pol ypeptide rel ?ﬂ"a )éd ot el n q@%g‘fﬁ"% gl%tr:&g o) srgré‘}e are
the ability t@ncodingaherpesvnmssly nBorvanantorfragmeMthereof onmgvectorsmaybe

35 constructed according to standard techniques, or may be selecied from the large number of cloning
.vectors available in the art. While the cloning vector selected may vary according to the host cell intended
to be used, useful cloning vectors will generally have the ability to self-replicate, may possess a single
target for a particular restriction endonuclease, and may camy genes for a marker that can be used in
selecting transfected clones. Suitable examples include plasmids and bactenial viruses; e.g., pUC18,

a8



WD 97/ 12042

PCT/ US96/ 15702 bi nd anal ogs _of the cell sulface receptor bound by
G ycoprotein B of other herpes species, the ability to pr onot e
menbrane fusion with a target cell, the ability to pronote viral
penetration of the host cell. Alsc preferred is a pol ypeptide that

di spl ays thev‘gﬁyﬁ hbochem cal function as the pol ypeptide Weirhysebisse it 1S
e aﬁﬁb im

bei ng conpar in addition, is believed to have a simlar

t hree- di mensi il w6 EBRIZTMEE CoERICRE RP4, aﬁasab%eﬁamﬁswwpsnmwﬁs o

determ ned by such techm ques as X-ray crystal I ograp

"bi ochem cal function”, "biological function" or "bi oI ogi cal activity" of a
pol ypeptide i ncl Lefpression vectorg,geperpliy are repiicablp polyreicientide, qonstrudtscthat gacodes @ pdiypeptitis,
sui tabl e eXpeéﬁam&ainmme@&abmaﬁa@mmaAwmmm QoriRMfigCaéments. Exaiiple€ lof ON

can.refer fo a ch | mar ondar ti uat ern
structure %f ?‘F{%"“a‘%? MW d f'sabfnhxn'?%’ L%’%%H%’F n ﬁ@ﬁ‘eéﬁ{

wei ght deter n?ﬂﬂ%ﬂ'i’"@h”"'&'ﬂ% r Expmpies offransiationg| controling elements ary ribpsomg bindingrshes; enc e
Spect r oscopy, trapsiation! iltiston sites,gune siop oﬁmormm»epmdehsmgeuemm sioelse ihduded: cbange
!tﬂe abili '[satc%ﬁél %é &gg%t sﬁggpua?%*‘ | DI tor ru ten' or
ot her pol ypept" 8%“‘“’)&@{%?@ fide t”'ﬁ '&TM fhe celk. The %“P‘ﬂgﬁ‘”

bi ocheni c49® mmubemmmmmemwwmﬁsm Theé canrolling slements

function of t&sheEHcopRASNE Gifie ksBd iR M vétior, bty hay\Beteterclogous (..., derived from otffér ¢ énu;SI on

pol ypepti de" @WH |de conprising regions In a di fferent p05|t|on I n
t he sequence oc urs in nature. The regi ons may normalg exi st in

separ at e pr ot ei nsPoyRerletides may b insfrted Iptg Besteels by Anyripans known in the,art. lshosbeslit i de;
or they may niochniebaciers xellssuch a5 B vl mycobactesa, otheriprokdaystic reicreprgahismiscnid Bukargoticiceiis

arr a?ggme?s l(hdudmgfung&lh&ls friseck i, ?ﬂ&ﬁfﬂhhﬁlﬁaloﬁs)f hféc&lﬂaﬁ%ﬂéﬂﬁr&?bﬁﬁ‘seﬂﬁé’dm@e
Create or exa e ca hesi s 0 Crea arl
transl ating a®p® %M%P?Q%Wﬁ% 't "a'é’x’?h@ﬁ fmpting., oL EFEX i n
the desired Subsequenty, the pxogenny SWWWUBW“'WWNM thrrelas aromintegratedvegierabl y
used in pl ur asuch s¥aPasiig, oamaﬁmmlwhubmmimhewceugmbl e of

speci i ¢ i i NG. &g vhctnfifaly o8 1ol tobfuairopichel BSRL brde porrlbiltist ) coh iﬁ%a@f‘e
antigen recognition site, d.in he varla regign o

i munogl oBBl i fespBPsteredne Pﬂ?‘“ﬂ?@%’ﬂ‘éﬂ”&’?"ﬁm{% %"3’@%

intact - ammegmmmwmmmmmwaammsmwmwm

fusi on prot ei fgdinassaRwngs disaBsrabRaslhaSintad Bdls EBdble of synthesRinghié pofpébtidel, £/h as in
configuration §m9£F9 quHPoglobulln nol ecul e that conprises an antigen
recognltlon st he reqU|red specificity.

"1 munol ogi cal recognition” "i mmunol ogi cal reactivity" refers to the

specific 16 nds;n;;hclkTypdaolmebucleoﬂdesfotaympgihmadgm:mmu'sgen
recognition site in an i munogl obulin or a related nolecule, such as a B

cel | I eC e poiigbnubiéctides Hesighbd frorCsequrhdRE of herpes virus Glycoprotein B] B€ erhis26iBa in this

"antigen" ref A ushlisPrdved 1B pﬁﬂhﬁaﬁi n
anti body thr oﬁha"g 33 M;slet s anti genldrgrgeﬁg(;%rﬁd%% ?@ggﬁrﬁdésqgﬁ%en nay'e,géﬁgﬁt

need not be c related to the immunogen that stinul at ed

product i oR0of t heDifianant Bﬁ!ﬂ;ﬂﬂm with tdiffgrent prongrties cargydésgribed inrthe sestions tthahfojlovbe a
monoval ent haoﬁgeﬁhdeotldes rEtearaalmse @far&midﬁeaqfumamogwlwzﬁmﬁamerb& virus

LSEZ?”Lﬁ??bBéy%W *“@**“&go e cﬁ @ﬂwr%%*"‘?#. “ Wﬁ'ﬁﬁg:g;ﬁg
h I |Sgects
gt :am“c:t ?ng phmﬁamhsomepinandmtmwdymmw charqcbﬂaew%aes oflgammahemes wabl e

D inogess o kAR sdgiEad 3 zh?rend%‘?“"p%t”ﬁ??ﬁfmc . oo
t echni qges knmuqeﬂ"dﬁfgq% %P% é.lh Wﬁkl E%'%ﬁly'%' "W%ﬁﬂﬁ ng
with a carri ePlyeoproleinch «chdne 6&1“@%‘9’ WWnM'lﬂhm& net finted o (RFHV nand 268 he
| Mune r espone’enudectides dedidheited 113 BiY dusighil fdm RFHY 0N ESHY Gito@siéin egtences that
presentat| on. g relatively unique o the individual virus. They are designed to hybridize specifically with
40  polynucieotides encoding Glycoprotein 8 only from RFHV or KSHV and closely related viral sirains.
. 29
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PCT/ US96/ 15702 A "vaccine" is a pharmaceutical preparation
for human or animal use, which is admnistered with the intention of
conferring the recipient with a degree of specific immunol ogical reactivity
agai nst a particular target, or group of targets. The | mrunol ogi cal
reactivity nawobwiaas i bodies or cells (particularly BPCHUS%/15%02 asma
cells. T helper cells, and cylotoxic T |ynphocytes, and their precursors)

that are 5 i nmsomnd @ginablaplésd Tipe 1 @ligbaioieditds aiditted i TahRi4. Thesd Bijonucieotides
combi nat | on 't igie3Sheclty BPbiobroitb Hiebding pBirubiéilads s Broldrafie of herpes il 0! 001 C

conpounds, such as an exogenous proteln, a pathogenic Virus, or an antigen

expressed by a cancer cell. The |nnunolog|cal reactivity nmay be
deSi I‘ed fOI‘ T 1 ”l'_,'lll.'al UI Uﬁtfb m——r
condi tion, f gf’?m Stides usad fo

agai nst a park , ; ; ot b g Glycopic : ; b
i ndi cat ed, AEgiine T ef éﬂmmmmwﬁmgmmve 10

VaCCI ne or ang a" 'lz'acc:l ey or g,a.,.aay ‘have the gr = |
A’ passwe v widni 5 - aivacci nesigmeisydoes not redui mgn |§ he
recipient's ijfmgRg . GTROHGATIGA é&ﬂﬁ“l eNTeved T 11

conpri sed of sk AR S AL D(}f,? Ay oeé £y e 13
ant i bodi es PEbt hETHEACACARPMCHT T BCNTBYATNT TYA Y |spnsp Ulr | 141 el
for adm nistr t:0] The reci pi ent or they iced 312 vi ty o,
for exanple, [rNNPABQCLETATACMEPARGATRRTREC cel | s, or Al |y 18
engi neering ap pml P RACATETCTRCAATETUACAHITRAUNGIPGSTY 1 i

An "active vapekneltp a vaccine adm nistered with

eliciting a speiddss - m@@mmm@éponse wi thin fthegyrefcipie

turn has the pestred—Tmtmo cal—reactvit |mt -+

active vacci np E8 i b %ﬁgﬁc‘s'ﬁﬂ @W ﬁ?mnF s S
desired may bp—e+iker ReHDF-a—a ettt "°+cm oF : r
any conbi nati )n WthE%ACQGGTGTGATGTWWméWR pol3§/nu Ié‘btfm

pol ypepti de, pr-= ant,ybb&?"ml S a substance provided {for a feacti

subst ance havi YEKASRE| ROANGRAGTRTCARSICACES e paranet drs2forl t He .

A reaction ni t‘Wh@éﬁ@rmmmdmmuchws BP| Y NdefskbePt e
anti body, or pol¥pept| teaa that the reagent |s capab) e of jreact}) ng
vm'h_th. For exa gmson S8 RctotRBAcATAITRARDSL i C tes]ts,24th amodint of| 2
the target infeSanpry TS_UTterT o (o) agentt—atywrgthe
reagent and t d\‘é‘?FBto ﬁp“ﬁﬁ‘& %%&” BW‘HLY upt *bf rg‘ﬂgt off
product. In the-context of clinical nanagement, a jtarget] my #lso bp a.
Coll . col | ect | MOTESO. bTBICACETIRACATOABBOGY an ¢ har ik 2he hoilecd of ap 2
admi ni st ered ulvaEﬂn'c« cd:rc-memmmmmcmmnmutlcak cpnpouhdsensd Cebsd
that is a targetb | ‘f YeRGaERr VNI aviiuy 26
preferentiall oca I zes or sucﬁ purposes replcati ¢ngpie
transformatio T TSpraret——

pol ynucl eoti dg, F é5’}#0 el n; an?%, or| of'her| stibs aﬁ"@ efer
to a 30 prepa ' of—tpe—otfer
conponents th Lqm al Lb alffoictenss kil by
subst ance nat §r: ' ' BRug, sehser| 29
exanpl e, using a

puri fi cat i on techygyc, .,Mc.&gmtam. AR Wg&,ﬁhmﬁm@e&s@m

can be nmeasured on an a suc as wel
sol ution, dt i9Qligemers with a "sense” origntation wih hybridize fo-the ﬁﬁ"‘! gntisensesto dhrcoding stend mad | v
interfering subitstesmpificetion dncthd direction bfdhescodingosaquencet Diigomers with an “antisense” orientation

will hybridize to the coding strand and initiale amplification in the direction opposite to the coding
sequence.

These oligonucleotides have been des«gned with several properties in mind: 1) sensitivity for

10  target DNA sven when present in the source material at very low copy numbers; 2) sufficient specificity

to avoid hybridizing with unwanted sequences; for example, host sequences with limited similarity; 3)

30



35 | ncreasi ng enrichnents of the enbodi nents of this invention are
increasingly nore preferred. Thus, for exanple, a 2-fold enrichnent

i Sprererred, I0-told enrrchnent 1s nore preferred, 100-fold enrichnent is
nore preferred, 1000-fold enrichnment is even nore preferred. A substance

can al so be provided in an | sol ated state by a process of artificial
assenbl y, such as by chem cal synthesis or reconbi nant Pc‘i‘ﬁﬁﬁﬁl%? on.
WO 97/ 12042 WO912042

PCT/ US96/ 15702 | etide used i o ction, su h as
a probe used |W°WW§W|’8&“?§M ﬁ’mﬁ‘ ‘I‘PS'? Qaﬁ’g‘@ﬂ ° or
a pol ynucl eot|%&pt‘é%@h!fﬂ\feﬁﬂ&%mmm@miﬂm@plaﬂwqxwmmﬂ?fweferred to as

"spec ijf ijc " or For $6h% applications, a béruohfhnyfvﬁhme;ﬁea@ﬁs Gligoriucievtides thik hidve & Iaegenerate

i nt ended targe q ? %l&h &?‘t”ﬁ{“

duration than iﬁ?%gts{h&m%t ﬁﬂa{’ at | ve gt‘gffégs? n?%r 0 épefﬂ I de
i s referreddt osomewhat 'é'@?tl vire varjous Pefﬂlﬂﬂ'!fgs Shthe M

target such asresdthesgelndnsuhamaﬂpast;ubsﬂlmtdaemmfbrhmabytheollgomtdwmwlbppelpttd de
foirﬁéfffi”éh'éstiﬂrf??z“ bl dabene el e?‘f““’f‘t‘h“‘i‘?‘fv‘fg&‘m“‘af R
"sel ective" ifSI"FeBE¥E é{'ﬁ@t Y‘é‘&éﬁ" s SR dYRiR "6'5& nT'Pl‘f?H"Rgﬁ'P’%"dFﬂw'f e
i nt ended amwiﬂqgtqnmetroestpeqwmmqhermwm Eteyagemmmne'gisé@stemthes
duration than érd df 0% Snolebuiolinreasdl the fkeloddSdr aRESmatdh between thp Olgeiidibtiae b the

pol ypepti de, {amgpaﬂs‘pggr hbrs alﬁ@hﬂnﬁnsﬁﬁrfnﬁ%&l%ﬁ?h‘ée bR Rbbn O "selectively

interfere with or 1 nter eres with the
reaction between pHieEMEigHoys residyss inthe degenprate gartof the sequengas are. indigatedragrording to the

greater durati tliowingaedei t does with the reaction bet ween alternative

substrat es. A "pharmaceuti cal candi dat e or "drug candi date"
is a conpound believed to 'ﬂﬂ! 1un _ LT e fhat is to be
tested for efficacy. The " g-MJJ-i Fk}' ofies for Ambigiops.bo <oadli date refers
to conducti ng an asday t Hisgiode s capabf e omemu ng t e efficacy

and/or specificity of the [candidge. Infthis 1g th fficacy"

refers to the abilty of t candidate to affect t e ce or grganismit is

f of O RN t he Finitation of
AorT  The "¢ffector

adm nistered to in a benefiY%i al
t he pat hol ogy due to an invasi vewi rus.

component” of a pharmaceut§ cal prgparatifon is a onent which nodifies
t ar get cells by alteping their function in a desirablejway when
adm nistered to a subject peari nd‘the cef I's. SomdorC advagced

pharmaceutical preparatio al so khave a ['targeti rﬁgord’orrponent , such as an
ant i body, which 20 hel pq delivegy the egffectg g}q’gxg& e
efficaciously to the targ site. Depending on&tﬁ SiLred a&tlon

the effector conponent may| have dhy one jof a AGRET GRChopdes|of action. For

exanple, it may restore or Kenhancel a noasd orffmtG) on of a cell, it
may elimnate or suppress fan abngymal f nctio;gmq{< 2 ld orfit may
alter a cell's phenotype. ternatively,lit ma 1] rendg¢r dormant a

cell with pathol ogical fedtures Nich as QIQH’F*QTI\L Lofgcted cell.
Exarrpl es of, effect or corrponents are provided in a later section. 25

Acell line" or ypb! 1t bibéhuciddfidad tshown!th OfaG6 4CaHs mdwaséﬁ.elf&r
mai ntai ned In tro nderst 0 t hat t S nt's of ceI I
may not be conéfymaimwm Q'g'ﬁ F‘?/de 5 GELT 0 rssefics ofind

genot ypi cal | y, pebmugidetideoeryte ipdmg #ryymn!w@agm é?t#'afc@ polynucleotide can be characterized
further. Suitable targets include polynucieotides encoding a region of a Glycoprotein B from a wide

20 spectrum of gamma herpes viruses, including members of the RFHV/KSHV subfamily. Suitable are those
infecting any vertebrate animal, including humans and non-human primates, whether or not the
Glycoprotein B or the virus has been previously known or described. Non-limiting examples include
polynucleotides encoding Glycoprotein B from any of the gamma herpes viruses listed in Table 1.

The dligonuclectides may be used, inter alia, fo prime a reaction to amplify a region of the target

25 polynuciectide in the 3' direction from the site where the cligonucleotide hybridizes. FRFDA, HIVPA,

3i




A "host cell" is a cell which has been transfornmed, or is capable of being

transforned, by adm ni stration of an exogenous pol ynucl eotide. A
"host cell"™ includes progeny of the original transformant. 30

"Cenetic alteration” refers to a process wherein a genetic elenent is

I nroduced into a cell other than by natural cell division. The

el ement may kyoéwirezol ogous to the cell, or it may be an aderwussesszoxropy
or inproved version of an elenment already present in the cell. Genetic

al teration nmaywios, HalvoAt YBKA,f OVSRA, NIDFECfREPA, CFREVE, mfm Nghd anaehl ai t h

nown 11 1 no. 2BpsEieUin 8 ookl S b € alodi R iR, 8 SRR o o,

contacti ng w Pypose.35 pol ynucl eoti de-1i posone conpl ex, or by transduction
or infection with EguRNA showsRli& pusitians along mérm\bopmn er lynueleotlde selyened blethat | on
|'s preferapl ynmmwsuwm Mm%nwﬁ Bniebite taﬁ?,aicuf ﬁg '

(r:nealnl)ers of a WMF‘QW bﬁwq H%?‘E?r]%%"& vertg%[ﬁt s ‘PWFFé‘Usto

donesti c ani nslitegtion Aippg tthe Giysopnieln, B enepding isrand. e Alsoj Indadatsduamammmnb lengths of
WO 97/ 12042 gm Iiﬁcaﬁonpmductsmatmaybegenaratedbyuslngvanoussetsofpnmersunanampllﬂahon reaction.

PCT/ US96/ 1570 f
any menber of %f%h"gﬁ'sghestmc'ou?e rlm% &ﬁ%s‘tesl%ua@ﬁi&% aﬁ?)'&”@"w i ot er:sto

(but is ndP | betveeatheo) prosinmi ans, such as |lenurs and Iorlses trasI0| ds,
such as tar SAmmmMthMMdmsqnﬂeuﬂhmnhmmm

Elsﬁlclmucrj: nac:\/gca "éwn ﬂfgralg nd%ﬁe CI cul ar | srsp S}g@H l?%réca qyes
hyl obat i ds, W%E“&TE“%B' ﬁﬂ”%a‘g"?&'ﬁ@%’ 3??8 thpso W“%@“B?% iny §
gorillas, and-ndmmemm;wwwmmwn@wmshmmmmomunans

The "pat habogy" Capp@drddinethod\@ aipifica menadaym@@udwmmm
conprom ses tb%aé’\ﬁ% lmf;ﬂﬁtaﬁﬂug 4jsaazozt(mﬂni1re{@i s 5 ey ]gé?{nﬁ@ %b.ua may

i nvolve (but 1S h ructive |nvaS|on 0

previ ously unVif elypusigotides. | Ao ampification raactiqg, may, be qopguct ﬂW&E’"‘M“Wé"&%B‘&’PW t he
nor mal net abolkd teramplffied with smlolugonmoﬁdaagam et hylmidizingf with Greitarget and adingn@sra pimerdiorur al

mfl ec ;JI es b%' 8 Bot Wd ?nrbieﬁoﬁgﬂkﬂddﬂra%ﬁlm ménBiukiSotifés ahd ¥ rﬁm&bnb bhnaepenaem
structures,,(i u Lo I or
activity ?)P %f’&?t‘%’ C g %‘%& "@%&o’g&i@?on gg'l"’%[%(e rence
with the nor rr&l" and 50 be epimiged WWWM&B’QF SNRRFEV KSHV.DEBY P&V o
of an i NGdneithantan by akered,| forrasamepleOiyy cbarging 16 e end tempstaluré dfthiecanplificiation cycle,
T eatment” of i) n'ﬁmmh“gf‘“;%“ceﬁf*?“;*ﬁﬁm chgoIERAY Ml arcig e

I 'ndi Vi | v |
attenpt to al 'u?"gl pe d@?'ylf‘ﬁé’% (ﬁgf i ﬁ'ﬂﬂ" '@r‘;‘ ?"Jﬁ“
exanpl e, taseammm@rawnqmwamwmnﬂ@nmmn to decrease or
limt the pathol 0gy ¢ha k6l Bsingle Priniep efthiy inverition is\Us&rih itraGanipkicatibr) dpticnatlyasing a

I{)ggggﬁt”f o ebkfonilt Luch 8 Hioipfhr i ntate repicabé aoldildan i s andtin g
ei t her Pty E‘awrr%% Het Lo P mﬂw&maﬁw%ﬁvﬁgm

initiation of mmmmmmmmwcmmms@@m@mm ngRsahet |
It i s undesst apetifitity dF thd ambiiicdtiohoreactidn, Bidode@s halsizeé SEP rymett st CORPEASHA Detveen

variety of s amﬁeé ¥8§§ample. amplification may be performed using primers NIVPA and TVNCB. More preferred
is the use of several sets of primers in a nesled fashion to enhance the amplification. Nesting is
accomplished by performing a first amplification using primers that generate an intermediate product,
comprising one or more intemal binding sites for additional primers. This is followed by a second
35 amplification, using a new primer in conjunction with one from the previous set, or two new primers. The
second amplification product is therefore a subfragment of the first product. If desired, additional rounds of
- amplification can be performed using additional primers.
Accordingly, nesting amplification reactions can be performed with any combination of three or
more oligonucleotide primers comprising at least one primer with a sense crientation and one primer with
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obtained froma subject and useful in an in vitro procedure, such as a
di agnostic test The definition enconpasses soljid tissue sanples
obfarned as a surgical renoval, a pathology specinmen, or a biopsy
speci nmen, tissue cultures or cells derived therefromand the progeny

t hereof, and sections or snears 25 prepared fromany of these sources.
Non-limting RS are sanples obtained frominfected spifRissnsior
fibrotic sites, una fected sites, and tumors The deflnltlon al so

gpfgrﬁészﬁz tr%l“xaty perer to e|t er t'ﬁe cg'H;?&egr ceI"l‘J"*Nira W@M&ﬁl oore

therein, or twgre than about 2000 base pairy. H%PW%W?’S"%BP’EFE ‘”Fh’é PAseM al so
i ncl udes sankoscprafévably, they\am ro eore thep bt 750 breeipairs. Preferably, theinnemivsichridners provddetaai n
a1 gonucl ept i ”‘*’n@ri“'“a‘?ﬁ*”‘é‘%'“‘“”?’%?%‘ bfherspioaly, ey ar o o thr

i u i | | e
fol | ows: _an %ﬁ’ 'R"%Pg@ﬁgy g‘@% e Mﬁé Rgﬂﬂdﬂ@y'aci d
code for a pmwmw@mmmmtwoea%%%mm NVFDB\ey

are based Up Gind FWIWWWM& at IabtSthred prinfls! sRleB16l tdnd FRFDRENIVRAL €1 A
or B, indicat %FREYB that the oligonucleotide is

conpl enentary to t sense or antl-sense strand of the encodl ng region.
Secondary consensuQ"“Eb'f*'l“gEIFFE‘!?F’é"bf|’(5‘5@"’@5‘@19"?‘%‘?g Repgr ERFOA gﬂ@!ﬁg

react i onsitha\secchd enplificetios rusingSigimet NOBA end TMNCBN dMesh phrhened@mww fmm a

WO 97/ 12042  gycoprotein B gene of KSHY, the size of the final fragment including the primer binding regions is about
PCT/ US96/ 157% Ceneral techni ques The pract | ce of the
present inven bA%e%i 1 | enpl oy, unl ess otherw se indicated, conventional

t echni ques of nol MWW“WMFW“WMW&MW%MH-
i mrunol ogy, \mmpamsuadmﬂnabeMmm&mammmm&ummWwas are
expl ai nedyd ul doyis 4B taBMI eftide in

A Labor at ory W @ P g@f di M &FOW| Eﬁ‘h ml\/an%ﬁ%gﬁg%

"ai gonucl eot
Cul ture" (R |a raduisglopesgh a%‘@m“mmp'wmmqqsmmwmaﬁw@w

(C Atéadglm' CkPrI Gtssequedlly b used 18 MprbdGde kandutoRiBPém. MAMiréiémred mm&pbnasém(ﬁ Bopibtai 1 &
ackwe

(J.M Mller Wg’%dgda md"a W%& rs?’%n%sq{gﬁmt ocﬁaﬁnﬁ M‘L

Mol ecul ar 208 d‘PW"W B@W@P“"Elamp"ﬁ@&'”' oydlehd "Current

Prot ocol s i n | muicesjred, 4:& skparatinl mayaatso be used @t a aep jn bdsmparaheﬂéi)the amplified
ﬁl | pat egt tsh aame&nuagmé ﬁapwnmﬁy usdhuf uﬁh% aMphificiier mixfure! i GdAd ﬁl’&ﬁthﬁfiﬁﬂct
et or nce. " PouReSosBdcr et Ben. oo oo e e %apc? e i,
Vi rus RFHV/ K&sgparatingge] ﬁqchgsdescnbed mthe preoedingparagraph is dried onto a paper backing and used to
25  produce an autoradiogram. Positions of the gel corresponding to the desired bands on the autoradiogram
are cut out and extracted by standard techniques. The exiracted polynuclectide can then be characterized

directly, cloned, or used for a further round of amplification.

The oligonuclectides NIVPASQ, TVNCBSQ, IYGKASQ, CYSRASQ, and NIDFBSQ are each
derived from a consensus-degenerate Type 1 oligonucleotide. They retain the consensus segment, but

30 lack the degenerate segment. They are useful, inter alia, in sequencing of a Glycoprotein B polynucleotide
fragment successfully amplified using a consensus-degenerate oligonucieotide.

Unwanted polynucieotides in 2 mixture from an amplification reaction can also be proportionaily
reduced by shifting to primers of this type. For example, an initial 3-5 cycles of amplification can be
conducted using primers NIVPA and TVNCB at 1/5 to 1/25 the normal amount. Then a molar excess {for

35  example, S0 pmol) of NIVPASQ and/or TYNCBSQ is added, and the amplification is continued for an
additional 30-35 cycles. This reduces the complexity of the ofigonuciectides present in the ampiification
mixture, and permits the reaction temperatures to be increased to reduce amplification of unwanted
polynucleotides.
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This invention enbodi es isol ated pol ynucl eoti de segnents derived from

A ycoprotein B genes present in herpes viruses that encode a fragnent
of a Aycoprotein B polypeptide. The pol ynucl eoti des are related to

t he RFHV/ KSSHV subfam |y of herpes viruses. Exenplary pol ynucl eoti des
encode 20 G ycoprotein B fragnents fromeither RFHV or KSHV. Preferred
fragnents i novoigm20420se shown in Figure 1, and subf r arnas9e187ber eof |
obt ai ned as described in the Exanple section below. Especially preferred is

t he pol ynucl egypedcoigonitisoitie @rindrEfop GEHIORINESNRERFHVIRS HIWGbfasflly 354 Of SEQ

ID NGO 1, SEQ ID NO 3 or SEQ I D NO 96, or polynucl eot i des cont ai ned
in SEQ |ID NO 92. aohdasai-'g?fﬁ'en%l B&E&n&\c&h cafickl réaliofs foF KSHV
bet ween resi dues % i cal Shar ed res due

i ndi cated in ﬁ’.‘tgm"&" ﬂ‘g? hge %B?’@&‘fdofﬁg'm ﬁ@‘MI y

shar ed 5  BrenYRICIPOiqRFhaY ang Telativelt well Sonserved between RIEYaneh KSHY, dutlrot otiiey previovdly 20
nucl eot i des | gaghenBeiigimma herpes viruses. Preferiid @xatpigs dieshowrpiaTdbiefel agment s of RFHV and

KSHV between the anplification prinmer binding sites are nor e
identical to each other than either of themare to that of any previously
sequenced herpes virus. The next nost closely related sequences are
sHvV1 and bHV4, T -t T

of KSHV, and 6}oFABRER
| ongest nunber

fragment and alty of~:;-:the WlWSmemmWM 1t i

bel i eved t hat L Flagnment; . of i HV or - KSHV [SEgiite cRo.oF |:bRend 4 SéEaPfi ' S
or | ongejiim - Ui que: to:t8 j_"_'z'RFHV/ KSHV SL bf am’| jytomssr | o gr10:Cll ar
herpes virus spe sG10 ATGANATHAG S MLV | Iohe

This i nvention e%ﬁéA &?ragr@éepr‘\?grcgﬂt al ne thg})G yco%r pt el n B%ete
of the RFHV/ KS a0 rably contai dlin,the regilo
correspondi ng WQU '*k&u é&g a5 1 ebidua gé 54
of SEQ |D NO _-QEEQB IWWCMTCBWW r ahywhe?e | nanBEQ. 4P

NO: 92. Preferaplly, the sub-fragnments are at| | east| abou} *t%® :
nucl eoti des i njl ¢AsgeSY |NENTCAGMEMICTIPAY t hey are at| | a&st] 1 18] 44

nucl eoti des infl-GREEL; - ' OrcRACICAGPAGARMYAERANYAGNGR at| | ogist] 2ibs NliGk@et]l dgs|in

I2£elngt h; nmore pkef Tyét?mg)?/ t IIcé%TGGCT T AR " P e —y p™

PCT/ US96/ 15702§ ar % I east about 25 nucl eotijdes inflength;, mire
preferably they BiRBSQ AAAGEAGOTFIG- ot des i n2Benlgt - st 14 fore
preferably they are at Ieast about 50 nucl eotides in Iength yet nore
preferabl yyot hey afgqdtgihd tiuas Q@M&d Glrbstkd Afere dpBeiflcR/ 1B the RAHVKSRVEN

T e o e ot e t@?m%ata” s °“@% 4B B g,
readi ng franme kodwneisushs ofthe RFMﬁE\é sybfamilyy errqbersmmarsof@'ww f5omm ngyy members
of the family.
SHMDA, CFSSB, ENTFA, and DNIQB are consensus-degenerate oligonucieotides with a
15 degenerate 3' end, useful as initial primers for PCR amplifications, including polynucleotides of the
RFHV/KSHV subfamily which are not identical to either RFHV or KSHV. SHMDASQ, CFSSBSQ, and
DNIQBSQ contain only a consensus segment, and are useful for example in iabeling or sequencing
polynuciectides already ampiified using the consensus-degenerate oligonucleotides.
in one application, these Type 2 oligonucleotides are used individually or in combination as
20 amplification primers. In one example of this application, the oligonuclectides are used directly on DNA
obtained from a tissue sample to obtain a Glycoprotein 8 from the RFHV/KSHV subfamily, but not more
distantly related viruses that may be present in the same tissue, such as hEBV, hCMV or HSV1. Thus,
SHMDA and DNIQB may be used as primers in a PCR, optionally preamplified using Type 1
oligonuclectides such as NIVPA and TVNCB. Other combinations are also suitable. In another
25 example, ane of the Type 2 oligonucleotides of Table 6 is used in combination with a suitable Type 1
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The RFHV/ KSHV subfam |y consists of nenbers that have sequences that are
nore cl osely identical to the corresponding seguences of RFHV or KSHY,
than RFAV or KSHV re to any other virus listed in Table 1. Preferred
menbers of the famly nay be identified on the basis of the sequence of the
G ycoprotein B gene in the region corresponding to that of Figure 1. Table

2 provides t e of 10 sequence identities in this h)%&kq
TABLE 2: Squg’ngg%gentl ti es Between d ycoprotein B of KSI—I\/%9

gg_ﬁ/es Virus 3 thtedeaﬂm Thus, chméarbggmeeldvn combination with DN?E& or AIRIIIB\AOmay

(SEQ | D NO 1be usessincrombinstiqmwith TVNCB as primers in a PCR. [Bhe; BNA 3gurcpomay optipnallysbe

36- 354 preamplified using NIVPA and TVNCBRIBtHNr combinations are also suitable. (100%

76% ; . . . . :ﬁﬁ’fg'\{h s 3

76%, %?S lication, Type 2cghﬁunuclsohdes orohgom%ﬁ%_es com squenoes

60% 5§ or thereof, are used as mgsa tection gasay. For axample, they can be provided with

bHV4 a §uitable label such as 2P, an@ Bk used in a hybridizatioh @y with a suitable target, such as DNA

eHvZ an?pnﬁed using FRFDA and/or EIWA slong with TVNCE. 54%

nHV68 54%

hEBV 9 < 50% 52% al pha and beta

hCwW Type 8®ligonucleotide primersspegific for Glycoprotein® sy RFHVor KSHY  her pes

viruses 10 hHV6 11 < 50%

< 50% Type 3 oligonucleotidas/iid intended for detdé@on or amplification r@d€@fions specific for a <

_?_g% t r:&ularwms They arelfien(deg %edTe? t rtc):teﬁ B@ﬂeéumg regionofRFH?ﬁﬁ()%
e percentag equ [ cul ate ni n e

encoded ani no"&?;IC|‘(tJ‘i %mp'&e'ﬁmggmghat%e PO TSR AV Yiaee Sé ?3'8 r?g'e'n% g'@'ﬁ??e

of the encodlhﬂ'%mm@fﬁcﬂe%wwmﬂﬁ%fm‘”%7 80rhip the Exgmple

resi dues sharsmdtionet ween the sequences being conpared at each aligned

position. No penalty is inposed for the presence of insertions or

del etions, but insertions or deletions are permtted only where

required to acconmodate an obviously increased nunber of am no acid

resi dues In one of t he sequences being aligned. Ofsetting insertions

just to inprove sequence alignment are not
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| evel . Thus,

permtted at either the pol ypeptide or
any insertions in the polynucl eotide

|l ength which is a nmultiple of 3. The percentage is given in terns of

residues in the

test sequence that are identical

conpari son orwparddhce sequence.

encodi ng pol ynucl eoti de sequences of thls |nvent|on are those derlved 5

pol ynucl eot i de

sequence wi Il have a

to residues in the

Preferred G yeepusacase2 B

36

from the RFHV/ K$F ey ol NG e qs
that are at |eadt Niries Poiy Bheoling: et
bet ween bases 3¢ ] —more-preterabty; e ot . ar-e—at—fl east
67% i dentical; foce pireferably. I”EMPMBM | east about  70%
i denti cal ; “nousiy- prlef-er abl- yesquems s equEnCE sengine]| b, of ¢ Dsien-atallt SES
| dentical ; nore jprostiet afl v t he #¥ddnces arel at forms dast aboyt 180
I denti cal ; nore §prepres al |fﬁc1'éd1'@c1%ﬁm ar ef aty¢l ehsty aljoprueshago(i dgntli cal ;
nore 10 pr ef erjab th lences t | epst, abput, 9G4% i dentilcal ; jeven
nmore pr ef er abl Y, 1 ed ﬁ-é 2 Ilg’(g“féi&%ﬂ?n”nr (oL /AT 'h:nn1f i_d o pnti-sense. iYiclfuded
are dycoproteiry BMESO( |G$§GT@'QW§%CAare Lp®tr emtor sense dgwdt rleam
of a region ful fii | kigng thacAemicabxrocteAss i a | nghcaf eds sense s1Qfher
preferred (chorro&ﬁ &TEQ&% %dﬁ eot de,,sepuencds be
i dentified by t:l b& perce%f’mbgen I&H?wu th| REtv Kty duas v spedific
ol i gonucl eot i deqd_(VEGbR 4 TIETHGRIAACTHT 15| Heskbribed psenst e Bt dil in
a |l ater section. QEBGﬂM#ﬂBGﬂHMNntNRFHV ard KSHV Gy cegmeet iQuBPMtI1
exenpl ary Type 2 i n} Tahl e} 3: TABLE
3: Sequence i derg i s Sriurilen "fa?t?ﬁSeJ-eJ* ”"j” i and
| dentity to Id ntlty to |dent|t\7msmmwmmmv " dycoprdtein
B SEQ ID FBaig. | CFS o ENIFPg NolM [ GRentation | -sEQ
Sequence 1 mﬂo_n(EEQ | D (s'b(ssEQ ID - 2SE;)fth (SEQ. wD
NO: 41) ¥ “avres ercTeTeAsGE S 4P) 21 1 | ant r
1 91% | M 89% 9fop e %
KSHY TNKYB m%mcnsﬂse'regﬁggg 21 boo} 7T
S HV1 GLTEA GGGLYSGACAGAGTCCGCCAT 0% 21 164% sense 58 6%
bmg YELPA A&Z&@ATGMCTOCCGAGM%TO’? 21 1 gjz) sense 59 gz)
e AR 0 0 . 0
NGS 8 wws<5(ﬁ;%Zc/&neAcmW 21,4, 1 7| antisenpe, ) €0
hEBV 9 TFYDV TCSTOFCTGTCAGTAAATGTGS 50/ 21 1 6(qY@nti-sense 61 1%
ECN:S/ 10 TVFLA SSd;éAcAemnccToéﬁ(%kAs 2128 0 1 sens51g D 62

HVI 11 < ( 57%
hVZV 12 SQPVA ACTTTAGCCAG CA 21 1 mm 63
HSV1 13 57% 60% 54% 54%

GMTEB, AAITB, GMTEA, KYEIA, TDRDB, VEGLB, VEGLA, and PVLYA are specific
non-degenerate oligonuclectides for the RFHV Glycoprotein B, and can be used for the amplification or
detection of Glycoprotein B encoding polynucleotides of RFHV origin. Amplification is preferably done

5§  using the oligonucleotides in a nested fashion: e.g., a first amplification is conducted using GMTEA and
VEGLB as primers; then a second ampiification is conducted using KYEIA and TDRDB as primers.
This provides an extremely sensitive amplification assay that is specific for RFHV Glycoprotein B.
GMTEB and AAITB hybridize near the 5’ end of the fragment, and may be used in combination with up-
stream hybridizing Type 1 oligonucleotides to amplify or detect sequences in the 5' direction. VEGLA
10 and PVLYA hybridize near the 3' end of the fragment, and may be used in combination with down-
stream hybridizing Type 1 oligonucleotidas to amplify or detect sequences in the 3’ direction.

Similarly, GLTEB, TNKYB, GLTEA, YELPA, VNVNB, ENTFB, SQPVA, and TVFLA are specific
non-degsenerate oligonucleotides for the KSHV Glycoprotein B, and can be used in a similar fashion,
including as primers for an amplification reaction. Preferably, the amplification is done using the

15  oligonucieotides in a nested fashion: e.g., a first amplification is conducted using GLTEA and ENTFB



Percent identity is calculated for oligonucleotides of this |length by not
allowing gaps in either the 20 ol i gonucl eoti de.or. .t he pol ypepti de for

pur poses of alignnent. Throughout this disclosure, whenever at | east
one of two sequences being conpared is a degenerate oligonucl eotide

conpri sing an anbi guous residue, the two sequences are identical if
at | east one alternative forns of the degenerate 57
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preferred Gygg&rotel enco uences are t over .t he

correspondi ng dPeexampl 1’ useibi combyngtion with P‘E}\rf‘&ﬂ"""w%} i oz SV
they are at  GlycoproteinBencatinxpolyhweiedtideftom m!@WMMKﬁHVhWWWMt

about 75% i degligofielectiabilfidy bd et as diplincatio GiiineRir°a Adsted fashion. | €ast about 80%
I denti cal ; 4gOr € preferably they are at | east about 85% i dentical; even nore

preferably, they are at |east about 89% | dentical. O her pref erred

G ycopr ot ei n HsepyningF Sigauusirnotidestp sharpriuie aracarize pojynucliqtide fargets;  he

correspondi ng region are at |east about 78% identical to DNl QB; nore
preferably they As descriisdindpe previpys segtion, thej cligeriucisgtidesyambediaeie thisy invention; 4eape ar e
at | east abOUhse%B/primim&riaﬁaincaﬁmaomnmmﬁghemes virus Giytoitotélh B) padidiangbout

91% i dent i.gal e dycoprotein B encoding regions that are
202! in ycop g g
upstream Aoﬁﬁownst ream o &‘;

a reglon ful filling the jdentit riteria
| ndi cat ed. The conditiop for consiuciing the PR dapend e thg "§'@§ e gligonueleqtp %’@??Bé‘f‘g of
t he RFHV/ KSHYV irspaltitwdar when mmugomdydﬂdaymnsmg adggepérate hegmantor @ sensensusisegment

seg}yencle CO”D%H% fsom paify iaEntied! i) @e BFWorﬂfng nﬁ%ﬂﬂﬂﬂﬁ@& a¥ whédCthe target
St ol P ool SRPABA B A sl A i ] Soohly e B o .,
Al so enbodPed sioRess B ‘P'PR!‘E%H"O Retimingrcpadiines fore new Pa'ﬂ?' or new polyqycipetidp fasaebah B
encodi ng sequantredorafpratitienesafofdinary bijil, Whatdolibws'igieguidecd assistdn teddhjedtth@. conpri Ssi ng
SeSeri bed i b\l s RS S llaok A sy e e B SRS il SRUUCHCED
ol i gonucl eot i &&?P%P‘b‘;ﬁeﬁ?%é’&%ﬂ"pq ﬁ‘eg m%"h"{ qfunre! ﬁd‘gﬂ%‘a"%ﬂe@f’?‘gﬁ% '%4?1
fol | ow. These the temperature permits the primers to hyblidlze with the target sequence but not with other sequences.
30 For primers comprising a consensus segment (Type 1), the temperature of the annealing step in repeat
cycles of a PCR is generally at least about 45°C; proferabiy it is at least about 50°C. It is also preferabie
to conduct the first few cycles of the PCR at aven higher temperatures, such as 55°C or even 60°C.
The higher temperature will compel the annealing to be more sequence specific during the cycle and
will reduce the background amplification of unrelated sequences. Annealing steps for subsequent
35 cycles may be performed under slightly less stringent conditions to improve the rate of amplification. In
an especially preferred procedure, the first PCR amplification cycle comprises an annealing step of
about 1 min conducted at 60°C. Annealing steps in subsequent cycles are conducted at 2°C lower each
cycle, until a temperature of 50°C is reached. Further cycles are then conducted with annealing steps
at 50°C, until the desired degree of amplification is achieved.
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conpounds may be prepared by standard techni ques known to a practitioner of
ordinary skill in the art, . and may be used for a nunber of

i nvestigative, diagnostic, and therapeutic purposes, as described

bel ow. 30 Preparati on of polynucl eotides

Pol ynucl eoti des and ol i gonucl eoti des of this invention nmay be prepared by
any suitabl eweerioes2 known in the art For exanple, ol iREIVIS$/E53€2 de
prinmers can be used in a PCR anplification of DNA 35 obt ai ned from her pes

virus infected ti Brimets wiikh drdvilud-8pepiliccand dainot contéinnalconsdrkus sbament ilypsla)and Mdre

Al t tivel t |
l ones of "o DRgpeD SRk dndive 627 33'%‘*"*%cr i %ﬂ""%'g?“‘*q%g' Bt bl '
Pol ynucl eot i dé@’ﬁ’ﬁ?"&?'ésc’ﬁém'ﬂ'ﬂ "fe sequence provi ded
herei n by cheni caBecond, the buffat banditions @vﬂ!lmhd rrEWd’lb!!Is foind Shati tbaffess supplied withown
inthe artg i asdm.u?&.av rorﬁqewyﬁamget ﬁm&deb&mémtou@mm&ﬁsmsmd In

a_preferred melhog, pol A el SObL 0SS hQuR P HCR ol ol B SRS

usi ng
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for ex arrpl e qudmﬁya efdl.). abremaﬁ,am:mgﬂucm restkion, milLr8@ontains (NH,),80, indtead ofKEl ab/the-
Patent No. oot Qo 80 %ﬂ%&@@%ﬁaw&' ves

relteratln ur ste Brotgctlon cou

f n
oxi dat i on. Th| g"'P”eE‘ Peeferably ahout 1G-30 it evenmore 1’5"' gé)'“gn Brfering icerroperbis;
the 3' to 5' aiefemblTos presrably at a final concknration of dbbut 67 mikama phi htabgn 8 Hger these

ol i gonucl eot i @gnamsa] xﬁmg@,eaﬁdaa&mmsma PretefBIg the iRkl @néenfritibn s oG
0110 SUPPOT U ke 1F oS S Pty 80w £ GBI mk3 ity o Sl O°

protected by a
4, 4' - di met hoxppeut !%/WMMME"W@"F |"r9’"r!-;h°¥‘l!ﬁ W’" Q‘PH"!A" gfiorspecialiy preferrsde
under basi1s  buffer isCWBalibuffed 1167, mluuTnsl mffeas-l BB, 4 D wWRd,, U1BdaK eSO 01dinki 8BNS,

for exanpl e, |lfchifiée E&ﬁm L & &h&noﬁprpaﬁoml thé Kb B6 provided
trichlor oacet [ c aC| é pr ot ect i on provides "b—i reactl ve group.
10 step, t he ol i gonucl eoti de | S react ed with the

desired nucI eot i d§° eeniutithe PGR|redetin; §cmiture comprising hef gligenuclentide primersy dhet fodf t o
a 5' - prot ect edeoxprucipdiespi Sultatie Blifferthe DA 1hbe anﬁvieofana B GediBtaeTDNA-08pYNdERt DNA

tect ed, 5of I t fin
Prlrat; gg gonve(r){ egﬁm'sempmd ﬂh o?arﬁﬁ §°re, u&%:ﬁ“i}m é-i.%g‘é%‘;?(g%grr'ﬁgl%lililzere
Ris the i soprel?ﬂgﬂ'"gg?'l?m?m"@%&ﬁ[“g ihe plsireddegree of pryplifigations acki DNA

-H (yi el di ng ®rqdired eande deteralined; forlexample.rby stalmng w@le{hulmm]bromc&{m&y@ﬂ{rmqaﬁnsor
t he bet a- cyanQsipiid tragimerigon-ahiabardse héeH er r ] CN 15 (yielding a

phosphor an di t e L €o§£u§?er t):omlngchFonﬁ[' ﬁﬁﬂgﬁﬂﬁ% tn%%ctgﬂ ?suainngz?i{opgn{?rn ogrcf%m S

wth the 5 - I gonuc

phOSphI te 45 m@(li%ucgoudap(u ngves is canbeeasilyde lecled; 38 low molecyjaryy t(<100 base

ol i gonucl eot i chaip) fradraentsion arcagae geb LARhplikkd irben cdntbe mmagmomoww:mua gélr om

further synthggjapaib ¥Rk SHERE of bMEIMELEME niaP Be Riuckd ¥y BB mitRls YRS Sonditldaé Sf | S

achi eved by qupep \ ncgon, r;?vank:uiaﬂy the temperature of the annealing step. It is also preferable to pre-mix the
primers, the deoxynucleotides, and the buffer, and heat the mixture to 80 degrees before adding the

30  DNA to be amplified.

Amplification reactions using any the oligonucleotides of this invention as primers yield
polynucleotide fragments encoding a portion of a Glycoprotein B. These fragments can be
characterized by a number of techniques known to a practitioner of ordinary skill in the art. Some
non-limiting methods for characterizing a fragment are as follows:

35 In one method, a fragment may be sequenced according to any method of sequence
determination known in the art, including the Maxam & Gilbert method, or the Sanger & Nichoison
method. Alternatively, the fragment may be submitted to any of the commercial organizations that
provide a polynucleotide sequencing service. The fragment may optionally be cloned and/or amplified
before sequencing. The nucleotide sequence can be used to predict the amino acid sequence encoded
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remai ning 5 -OH groups, for exanple, in the formof acetates

(-O0C(OCH err]) by reaction wth acetic 20 anhydr.i de _
(CHerr](0)-OC(OCH err]). In the fourth step, the newy
formed phosphite group (i.e., 5-0P(OR )0 3;) is oxidized to a
phosphat e group (i.e., 5-0P(=0(OR)0O-3"),; for exanple, by reaction with

aqueous i odi yridi ne. The four-step prq;aﬁﬁsmmt hen be
reiterated, gﬁl@@ ?‘Ee ol i gonucl eotide obtained at the end of the

process is 5 ected _and is ready for,use i.n s one. t he desired
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step may al soindthg ufgmalaomemmaéﬁal pbaeqabawa tdni ofsd the used(ih modeling\Bigofithhis td prediod t

-H) to the phrﬁ@&ﬁ:‘ 3‘9" r&d-dimensional (=OQ)[err]0-), and to deprotect
base-| abil e profected am no grou e nucl eoti de base
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ggpn;)-lr f ;Cﬁ; I gnaafs. e e: tyOgratient | FOR ekahp nle3lgr RFHV and nﬁtior\haﬂagam b%%érﬁﬁﬁ?ﬂ&nd/ﬂfﬁdbf@

i si
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a sequence rige eprmaenomyiing fragrpant-of conaingap PRiggn ThegpHV
f agment dt hgr e fagmefiltiah Tbrbfore Bk AiStinHUIshuERINTAR SYRFNVIoEKSHY, foraanﬂs by Akviieh sipimed di ng
to standard t '5"'5‘;?5 =< \VA ﬁﬂ"ﬁ' el ni ng
vectors avail gﬁmw “a“rt \@a’lﬁﬁ%‘ p(')a&l n %{%r sel ect eﬁ{"ﬁaas&gf
according to faple malectian wejoht sm"""st@'yg‘gﬂyéﬂ“"ﬁ%fdmm’%f“ﬁﬂ’ ﬁ’d"’t
vectors will gﬂﬁWIathmebh@ormtha bdnteyor & celated Iviral spegies. Frgmentyapstinbially differert
single f.d&saeh&aewm&mamﬁumaﬂemﬂs endonudcl ease, and mayed
carr en or a

cl ongsg Sﬁlgt abl e '"w"}éﬁ’e’gw&bfa&?%% ergerJl anae gm? %’rﬂ'ﬁ%& ?&@&'%ﬁﬂ"ﬁ%

pUCL8, ollgonucleotlde Rpheg 1y a prefomed example a fragment is tested for relatedness to the Glycoprotem

PCT/ US96/ 15708 encoding regifild RFHM&RSH‘ABRBM: is qi\iﬂi&ted G‘:MOE]P,I’ObP Gﬁhﬂsiﬂ%dseqqﬂlag:ea
DNAs, and Shubiyl:&rdleﬁpb%&dlhé FedioR Uhs Yarkti Cohpfement.  Suita

vectors general are re&6 a&}'&ﬁgm °£ tE\%{gp%gqnstr e’gﬁ de a
pol ypept i de t‘f")‘/ pligere d
transl ati @&al cot MlﬂﬂmﬂeMﬁﬂ@ probg Ruchthe wnmnonsondmmmmm danarding on
~controlli ng ehﬁfﬁbﬁﬁﬁeﬂf&hspﬁﬁmwé’ %mhﬁm on'lyl’p%l?ﬁﬁl’abtﬁéd fidin RAHVY bakS$HW)

sites, and lmdud;ﬁgr rﬂ\ﬁb?QH o B p%kénﬁé: unﬁé%mlu&& o?fn%ﬁ rﬁﬁélcé‘tAO“a'
controlllngeerrent are r| I N |n rans
initiation si FAYNR E‘d"‘ '°19I“ W&B@é@%ﬂ"hﬁj“‘@f‘?ﬁﬁ?ﬁ%’e hagresfy be

i ncl uded: f or ofthe test andcanps used mgmmomhmghmcw Erefbeablythe probgwill comprise 8 des
anfl pr OE e?se Wﬁeiéqb&ﬁe W%it%&%nudeoﬂd?s. %QW @ Bedubnce Wil be at
Epl oyed 10 - Teghateyt PR A e REBED 8 3pcuBE b 38 o spod HEpe SR ° 1.
control ling elésents nay be der i ved fromt he
if the objective is to detect polynucieotides that are closely related but not identical to RFHV or
KSHV, such as in a screening test or a test to recruit previously undescribed viruses of the RFHV/KSHV
30  subfamily, then different conditions are chosen. Sequences from RFHV or KSHV may be used, but a
mixiure of the two or a degenerate probe is generally preferred. The length of the sequence and the
conditions of the hybridization reaction are selected to provide sufficient spacificity to exclude unwanted
seguences, but otherwise provide a maximum degree of cross-reactivity amongst potential targets.
~ Suitable conditions can be predicted using the formulas given earlier, by calculating the T,,, and then
35 calculating the corresponding temperature for the maximum degree of mismatch to be tolerated. The
suitability of the conditions can be tested empirically by testing the cross-reactivity of the probes with
samples containing known target polynucleotides encading herpes Glycoprotein B.
v The minimum degree of complementarity required for 2 stable duplex to form under the
conditions of the assay will determine what Glycoprotein B sequences will hybridize with the probe.
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same 3 ycoprotein B gene used in the vector, or they may be heterol ogous

(i.e., derived from ot her genes and/ or ot her organi sns).
Pol ynucl eoti des may be inserted into host cells by any neans known in the
art. Suitable host cells i ncl ude bacterial cells such as E. coli,

nycobacteria, other prokaryotic m croorgani sns and eukaryotic cells 15
(including fwipslizesel | s, insect cells, plant cells, and anipcaluss&is?e?). The
cells are transforned by inserting the exogenous pol ynucl eoti de by

di rect upt akecomiashORyéxampié, a tirjel obtainedLfion B huhan B nbritman prinfaleCAhifyAas producda

Supseduent . nidiint g@g@w@mm%%ws&eh 3% Bl ol ebaBorkah

cell as a non-i
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vect ors nay beperiosved utder ainu@nﬂmepdmaiﬂhwmwwemmmldwmbw ithebepsobe hey
fCOﬂt ?' tn 05 apma@hybiize Witk 'IH%Qedubrﬁmp nwilﬁulp@pélyddﬁﬁtmh'é g%néieimhégr%’ '
or future re SSI ec e used to
obt ai n pol ypeﬁﬁ(&é@ﬂg ﬁﬁ'ﬁeﬁﬁnﬁ @'ﬁ’%@(ﬂ&"ﬁ% EW%W

may al so be NMWM‘#WWWMR"PNWQWWMYQW Otéeq!‘rﬂbe!éfm"éel s~
capabl e of sym,mawlev@ﬁdfepraahmphstdmnmdum;Gmmmdup!emdﬁugmwml ng
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her pes vi rlls tglafeddepes virpswith a Glcortciein,B pobugieqtide sequencedl. \Even W"&’&ﬁ"%e
used as pr obe sorditioristretrequirgd onlylabiubED-55%ddeatitciors stable deplex|ta formea positive reastion would

anplification n&ﬁﬁfé&b ﬁ.a presence of BN eH\VR, 6 mR(8, sintid these viruses are ndPbdlieved & e capable

ollgonucleotlgﬁ h different propertles are described in the sections
that follow iucl eoti des designated as Type 1 are desi ned from
previ ously known Wamprasible fq,eombipe chptactenization by;size @pg ea@riprizption by i ERE

sequences.15Theyaniplecthélamgliisd@olyriuClediiydrhaybie Zparatet Bn Pgei piracrglbmiod ordgmse.rmeu tag
any gamma her %?ibr\éhJ&ﬁultﬁlym of B6th'3s Eimanﬂs A hmeaw ﬂsios&mrars%eusl y

Kk b t tect
and. char act or K agpgc.@mrﬁfﬁi%kﬁé A inedy % et YRR o

desi gnat ed as nteria P thersampleswhile ¢he mm@vmrmnmmwmsmm%mm Waight
pol ynucl eot i d%taﬁ:ﬁﬂ!derﬁl‘eeﬁ th §igé BEthe nidieil. A Araghiént GarRehchk ybiding Nt Dnavict khe

el Udi ng ut sk Hopes 6’“‘!5&%?%8‘3%@&/@"‘%’% MJ‘"Bgnuc‘F%%ﬁw°%‘°y’
desi gnated as *Wﬁe@'m%% PRFHENG® MiNGHhigRIdeRreS T e

t hat ar RFHebbeSHYel y uni que to the indivi dual VI rus. They are desi gned
to hybridize specifically with 40 pol ynucl eoti des encoding G ycoprotein B

only from RFH\{Iseof %W:cﬁagg Cla% g}i%n{tgko%l&d toWo{e%u ha%ers@jrpssmfecﬂon Vo

97/ 12042

26
PCT/ US96/ 15702 f d f T . )
ol i gonucl eot i des gP'én‘ﬂdP@'E’%‘deW"g&EPgrgf’% ?E( ?e § G%g’t %‘Eﬂ‘é’dm"” based

thereupon, as embodied in this invention, are useful in the dlagnosis of clinical conditions associated
with herpes virus infection. For example, the presence of detectable herpes Glycoprotein B in a clinical
sample may suggest that the respective herpes virus participated as an etiologic agent in the
30 development of the condition. The presence of viral Glycoprotein B in a particular tissue, but not in
surrounding tissue, may be useful in the localization of an infected lesion. Differentiating between
gamma herpes virus and other herpes viruses in clinical samples may be useful in predicting the clinical
course of an infection or selecting a drug suitable for treatment. Since Glycoprotein B is expressed by
replicative virus, L-particles, and infected cells, we predict that it will serve as a useful marker for active
35 and quiescent stages of the diseasse that involve expression of the protein in any of these forms.

The procedures for conducting diagnostic tests are extensively known in the art, and are routine
for a practitioner of ordinary skill. Generally, to perform a diagnostic method of this invention, one of the
compositions of this invention is provided as a reagent to detect a target in a clinical sample with which
it reacts. For example, a polynucieotide of this invention may be used as a reagent to detect a DNA or

40 RNA target, such as might be present in a cell infected with a herpes virus. A polypeptide of this
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have a specificity for dycoprotein B encoding pol ynucl eotides of a broad

range of herpes viruses. TABLE 4: Type 1 O igonucleotides used
for Detecting, AMplTTying, of character: zi ng Herpes Vi rus
Pol ynucl eoti des encodi ng d ycoprotein B Target Herpes G ycoprotein B,
especially from gamma Her pesViruses Desig- - Sequence
Length No. ‘gh” oibfn- SEQ nation 57060 3')
for s tati .FAFDA  GCTGITCAGATTGACTTAGAYMA

256 . sense . . .
GTGTACAAGAA 5,907 (PP defect o targe with wictt s capabie of o @ spycii
A NI VP/Aouplex, syeivenansntipodcmelesip oifdemolypeptide is a receptor) the corresponging ligand. 1
15 TVNGi antib8dy(obthisirvertion sy (bé Lida AcH rbbgahits debdetla target it specificaldirecognizes, 48ch

anti- 16 g g paypeidbiiriphed of et Wkl AT CTCACA

20 . " AATAACCTCTTTACGGCCCAAATCARTWYGCN
38 64 serjbg target iigupplled by optainig,a suitable tissuq sample from an individual for whom the
CCAACGAGTGT Wﬂmiﬁhmred Relevant tegiBsamples ar€ those olktained fom indididuals

CCNGT mﬁﬁ%ﬁﬁﬁﬁ{ sam les are smtable for this '%1
1 64 m%’%r???é ob?lnex %Béor‘ the IUW on&CT,T Ao%‘:sirrYsﬁrgml

38
TGCTACT CGCGAGHPetinmS IR Alre, cultures of cells derived therefrom.zl,ommzed extracts, blood, and blood 22

SII:%DFB A{KZGGGMGQGT if Gésiéd] (heé talgeméy-BeaAialy purified from thidGample or dhiplified bélbre ithe
sense Qm aldpd, Tre tsagion is peripmad by, contacing the reagent with the sampls ungey
condut@g{s

1 t will aliqu-g-sppplex to fors hetween e tpaoark prdithe ftaRicARa Ragion may be

32 64  pedarmeddn solutiGrh or on a solid tissEédavBle, for@GINPIEORBE BIRAICHY SO AMeTIBIIRAACAT
33 16 of &B%mplex is défacted bya number of techniques known in the art. For example, the reagent may 32
sense o€ ._ (CoinLes L CEAN .

anti - &57 &Nﬁmed ‘&El\ﬂ& ‘ : ount of 32
128 sense femaining label therebvwmmm?mmf AORRx LN

32 128 mﬂaedetemnonaﬁpmided mthadescnphoiihlsatulo\ent ation i nd| cat ed in Table 4

Is relative to thg “Fgﬂg ﬂtfofw-ﬁ%l]&%ﬁgé‘ﬁé%b Helpbs) Eggés oM th
a "sense" orlen I br | Z tran tisen codlng
Strand and  unnle 3&% cale e sapm s i emhY eomvem Wi p iy Pﬂ?%@gea e

sequence. 20 iﬂgmﬂer‘b'sm“hmm Ros\is@ pecontes) samplecwhich ris from an yrfinfctedd geyrdedande t o

the coding stmmndseamsiaﬂimé&ripa&ﬁenﬁmldi&dambbsemadgnedehenmmymwrm to
the coding besm&ﬁigﬁ%ﬂge%memmeamoumm%%ﬁ-% MRP&%@&E&A’{E J&?&g

designed with several properties in sensitl vt et DNA
evon when pr UBRIes: [k i GRS fo.foubrt e ashy, B Do o5, bl i raptel segipe

suf fici ent spsiuitériecuslyy However, if e mn@fmx@mﬂmgzmbﬁﬂble@mmm sangistendte s ;
for exanpise, asipbRU Res A i ddhplelaid dofid sainpib brddiftebani dayd or in different laboratories.
Accordingly, polynucleotides encoding Glycoprotelin B of the RFHV/KSHV subfamily, and the
synthetic oligonuclectides embodied in this invention, can be used to detect gamma herpes virus
polynuclectide that may be present in a biological sample. General methods for using polynuciectides
in specific diagnostic assays are well known in the art: see, e.g., Patent Application JP §308000
30  (latron).
An assay employing a polynucleotide reagemt may be rendered specific, for example: 1) by
performing a hybridization reaction with a specific probe; 2) by performing an amplification with a
specific primer, or 3) by a combination of the two.
To perform an assay that is specific due to hybridization with a specific probe, a polynuclectide is
35 chosen with the required degree of complementarity for the intended target. Preferred probes inciude
' polynudaotldes of at least about 16 nucleotides in length encoding a portion of the Glycoprotein B of
RFHV, KSHV, or another member of the RFHV/KSHV subfamily. increasingly preferred are probes
' comprising at least about 18, 21, 25, 30, 50, or 100 nucleotides of the Glycoprotein B encading region.
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30 WO 97/ 12042

PCT/ US96/ 15702 sufficient cross-reactivity so that differences

bet ween an unknown target and the sequence used to design it do not
prevent the oligonucleotide fromformng a stable duplex with the target.
For some applications, a particularly effective design is oligonucleotides
that have a swgpemeat e segnent at the 3' end, desi gneRCT/USINST0X egi ON
of at least 2 known pol ynucl eoti des .believed to be 5 somewhat conserved

Wit hdt he EO: Y Ai86 prefirdd e tsyebiite probes capltié GIUGMIAG BiabIS AupleRudswith fpolrid amaéaleweus
resi dues hel p

ol i gonucl eot i g?%@%%ngﬁkd%ﬁ@%d%@ﬁ bﬁ&ﬁ“ﬂpﬂ%ﬁ%ﬁ&@ Rﬂg acent
to the degener at e%\’él‘?@%ﬁ’“ﬂ@"@""’@?ﬂ)"?ﬂ W&W'&?ﬁ&ﬁ?%‘ﬂ@"l‘@e assay
consensus segheinde radiviedtopes rsachgash¥P sand (P, dtpiilensinesheént for Muyestent magm{s pmhrast S
apper at ur 22“"‘%#5“‘5%’"" EPed Sl 8 M RN O o S8 o Sl o Fhe
mol ecul e to i ACTFERER t 'ﬂ%?' ?%'8%'6‘5 d?é‘&“e?%@g"‘ﬁ’g? cﬁ‘f’%@‘?%%ﬁd cal linkage

ol i gonucl eot i it maxibe tranected throughy p geries af intesmediati reactiyi ayleculss.cwgh ag thmayndns
during a pol ygdmphxCor @bdiies of iftecrbdctVa-polynucieotides. The latid] fap BdAddbdId the' resgent llbﬁlﬁre' n

the degenerat ¢ B3 o imulbSarset BolfHIGEoRdeRbr andritaiis %W&EI ngﬁ%%ﬂﬁ say ftis o

f ol owi ng code:
for Anbi g8us ofgen desialie, to increase the signal ensuing from hybridization. Thnsean@g@omplishedbyusinga

Represents combination of serially hybridizing polynucieotides or branch@d polynucieotides in such a way tha&t or
G (purine) multiple label components become incorporated into each ooX\pl\?\:/:. See U.S. Patent No. 5,124,54607 T

(pyri m di ne)

Aor T (Urdea etal.). S C or
G If desired, the target polynuclectide may be extracted from the sample, and may also ke pgytially

K 15  purified. To measure vical Pérticles, the preparation is preferably enriched for DNA; to measure activ8

g\: 8: g 8: $ ( @'Qﬁsc ion of Glycoprotein B, the preparation is preferably enriched for BQNA Generally, it is

Aor Cor T ( ﬁbt[cl that the level of polynucleoﬁde of a herpes virus will be low in clln‘\z;al samples: there may

A or C or G ( befusfd few copies of DNA encoding the Glycoprotein B per cell where theNyirus is fatent, orupto A
or C or G or Teveral hundred copies of DNA per cell where the virus is replicating. The level of mRNA will be higher

20 in celis where the protein is actively expressed than those where the gene is inactive. It may therefore
be desirable to enhance the level of target in the sample by amplifying the DNA or RNA. A suitable
method of amplification is @ PCR, which is preferably conducted using one or more of the
oligonucleotide primers embodied in this invention. RNA may be amplified by making a cDNA copy
using a reverse transcriptase, and then conducting a PCR using the aforementioned primers.

25 The target polynuciectide can be optionally subjected to any combination of additional
treatments, including digestion with restriction endonucleases, size separation, for example by
electrophoresis in agarose or polyacrylamide, and affixation to a reaction matrix, such as a biotting
material.

Hybridization is aliowed to occur by mixing the reagent palynucleotide with a sample suspected

30 of conlaining a target polynucleotide under appropriate reaction conditions. This may be foliowed by
washing or separation to remove unreacted reagent. Generally, both the target polynucleotide and the
reagent must be at least partly equilibrated into the single-siranded form in order for complementary
sequences to hybridize efficiently. Thus, it may be useful (particularly in tests for DNA) to prepare the
sample by standard denaturation techniques known in the art.

35 The level of stringency chosen for the hybridization conditions depends on the objective of the
fest. If it is desired that the test be specific for RFHV or KSHV, then a probe comprising a segment of
the respective Glycoprotein B is used, and the reaction is conducted under conditions of high
stringency. For example, a preferred set of conditions for use with a preferred probe of 50 nucleotides
or more is 8 x SSC at 37°C in 50% formamide, followed by a wash at low ionic strength. This will
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15 The Type 1 oligonucl eotides shown in Table 4 are generally
useful for hybridizing with _ G vcoprotein B encodi ng polynucl eotide
segnment This may be conducted to detect the presence of the

pol ynucl eootide, or to prime an anplification reaction so that the

pol ynucl eoti de can be characterized further. Suitable targets include
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97/ 12042 Table 7.
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bet ween them duplexes to form with a Gwapﬂm&eﬁrmntsmﬁdeef $SHD/ad Sapre ojmemmbus bfathg et

for the ol i JORHNMSEHV SBRMAL bkt ﬁth%ohéspamg gmﬁah&&a&@lm other knom&zme@ viru

iruses,
(i ncluding solnad r;[I S%HehaanIm' SS 'F'k’ii dr YurSdn % gtebr te
ani mal ori ﬂdn(?\ﬂﬁ or ° 2 pPEec ﬁé ﬁ PASO9eERRT <

extract ed roﬁ‘i'!% RSy EVAPA BBV - rret hod knovvn in the art, i ncl udi ng
extraction w th oCantitions carobe\eatibetedbefofehand ugng thd hmlaa:vemeayler SRxéferably, the exact

concentration s are confirmed by tasting af tonfal 'leQndclﬁoﬁaes
polyrre'; aste chwng‘l&?ne cti s %r al | m hﬁﬁ&lﬂt& b 195
(Nm li's) and @"%%%%'38‘2855%%?? “%T"H)“"%‘Eg&”ﬁ@é'“'h@’i‘f& %%%"@%Fh‘é’ky et
.) for appl pe:mm«herbvsymmsimmmmammmsedsmemmmmmnd
reactlon 28y Bepliyhy ONALRM tssues DiBIed itd16e hBed VAhORY refi@biyé Héthed OAriisl] EDetermining t O
be anplified B&hﬁ&%&m@ﬁé@m#@&%ﬂ%&ugﬁ%ﬂﬁ@ﬁr&fnmm‘bﬁﬂaﬁ'sﬂﬂ 2t dobs rkpso

target and actin a; rinmer Meri zation reacti on

hadad ar o sub SRS R SBHTRIAS SEReHYA P mERBS. B ShY e o paet pord

G ycoprot ei n @, the; REHMISSHVTsubfamipthancaiphe iand bete haspes (vinfses. condiibrisfthas sxdiude gamma

reacti ons ar engedeiibd dutsiss HORFHIKEIANE subfamily wilPdeherali} 8o G&@KiddiRe 6tfkr hér

enpirical lgy UidddSh T 1C Gradion' i1 Beiibel it tinain vitidds & b be FrabdNe in thE Empt o bV
tested in the ultimate determination (such as eHV2, mHV68 or bHV4 in a human tissue sample), then
the corresponding target sequences may optionally be omitted when working out the conditions of the
assay. Thus, conditions can be determined that would permit Type 2 oligonuclectide probes such as
those listed in Table 6 to form & stable duplex both with polypeptides comprising SEQ. 1D NO:1 or SEQ.

35 1D NO:3, but not a sequence selected from the group consisting of SEQ. ID NO:5-13. Conditions can

also be determined that would permit a suitable fragment comprising at least 21 or more consecutive
bases of SEQ. ID NO:1 or SEQ. ID NO:3 to form a stable duplex both with a polynuclectide comprising
SEQ. ID NO:1 and SEQ. iID NO:3, but not a polynuclectide comprising any one of SEQ. ID NO:5-13.
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Condi tions can be altered, for exanple, by changing the tine and
tenperature of the anplification cycle, particularly the
hybri di zati on phase; changing the nolarity of the oligonucleotide priners;
changi ng t he buffer conposition; and changi ng the nunber of
anplification cycles. Fine-tuning the anplification 25 conditions is a
routine nmatt eyobnizee practitioner of ordinary skill in the PCTUSI6N5702

In one nmethod, a single primer of this invention is used in the

anplification, opiiaivelyytoltiohddét sh assay that .s%maduena Iamﬁaﬁmmh aaﬁzeaicr
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fol | oned bip a"mm"‘%“"%rﬁmpfﬁﬂ’ Bobinpcagtide can befetgctegs for 'B‘P‘FH%PV P'PF"’&S’I'F] reAstiani on
wi th one fromnibuee prite ai madikmssath asonitrdcelinlosecand Btaining with efhidiam bromlde mmdy a

anplification ﬁ%ﬂﬁé@&:ﬁ%ﬁ&%ﬁﬁ%ﬁ@m b i o

desired, additional round ica erf r ng
addi ti onal pr i"tRErey be m""'"”%ﬁ%’% b'%@%?%ﬁﬁ'z"aﬁgﬁ'w{'c :fFS“'
reactions can mbpmmWW"&WMG@M‘Q!EP‘WMWWHMaQMBOrPO'vacwtmde.
ol i gonucl efd i dse didel e ProBuRkiTEy Help @nfivh theGdafitty 6TTHR afipiile® fragiert) SPecflie BrRiification
orientation arwn 9&%@&\&2& b ic_hybridi aanon. by usmg Q%Qn?)grc&%?%e pbtained from the

PCT/ US96/ 15702 an antl sense orlen rrmers are
chosen so that WPWF’&P%’EW&I‘P‘PW%"P&‘K W&h’@?@“’aﬂ"@" 6"" nore than
about 2000 base pairs; nore preferably, they are no nore than about 1500

base pairs; evgysof palynitisofiddd’ 767 gohe Bledapyt hey are no nore than about 750 base
pairs. Preswerably, ﬁ’é i nnernost priners provide a final anplification

product of no norg ﬁbﬂﬂtmvlﬁ’tﬁp dné phantigbdiicals wﬁpﬁs..w ﬁ{u%&%&’ pbifhadlectides, NO

nore than 5 abou base pair ev referab no re
t han about 50CPHEPRIeS eﬁ'?@m}fﬁgg °ﬁ" ! ms'ﬁmng"&t'g?ﬂ’@? ap%d%%hgﬁwl 'm)
| east three prtherdirs osesves@d @dhfmdmlrwm rendyCie, vings s ipfectepl||celfs Bnoreygyscaptible to

and FREYB. AnoOteafient/py pRERiEsbUNCd! tanipounds. at Ieast three priners selected
from FRFDA,; NI VPA, Y

Parti cul aAFy pr ef eﬁdrynlg'e?hgzaygﬁr'nsv%afgﬁwcat | on u5| n ri rfr.éerm %’ﬁﬂ[gﬂuger?dfor
TUNGE, 1 ol | oweRrSTRje. o paminisusendn, an i il s purpesse, 995 el U..

TVNCB. Wien pelratanmecs 3991346 pasteporued|ablot The @erferabpringiple is to adnmiwaprruwmcmmgene

of KSHV, the siudfawdy tﬁahleecﬁdr aahﬂammmmekmk.&wmwwmm&ueame
regions i s about

pol ynucl eot i des canmgfeﬂechar act erl zee'aoya?togw‘de %963“ ng* ‘&lég atf"l“é‘%bﬁ on
reaction, 30 replicjed ipside{he cell, epancing and ﬂ"é'f"&‘“ﬂ"l?éﬁ%n “PF’\SP@'Y’H‘B‘P%"""PHP%‘"‘P’%V
perfor rred by rlinketito g stitaie prahgmmbreu\hmnmhmamgelof thé cosresponding gene, a heterclogous

promoter that is intrinsically active in cells of the target tissue type, or a heterologous promoter that can
be induced by a suitable agent. Entry of the polynucleotide into the celt is facilitated by suitable
techniques known in the art, such as providing the polynucleotide in the form of a suitabie vector, such
35 as aviral expression vector, or encapsulation of the polynuclectide in a liposome. The polynucleotide
may be injected systemically, or provided to the site of infection by an antigen-specific homing
mechanism, or by direct injection.
In one variation, the poiynucleoctide comprises a promoter finked to the polynucleotide strand with
the same orientation as the strand that is transcribed during the course of a herpes virus infection.
40 Preferably, the Glycoprotein B that is encoded includes an extemal component, a transmembrane
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15 about 1-2% agarose. |If present in sufficient quantity, the

pol ynucl eotide in the gel can be stained with et hi di um brom de and
detected under ultraviolet Tight Alternatively, the polynucleootide can be
| abel ed with a radioi sotope such as [err]p or [err]S before | oading
on a gel of about 6% pol yacryl am de, and the gel can subsequent |y be

used to produgg @Afsqsoradiogram A preferred method of Iabell,'t,?ﬂJ mg_m
anplified pofynucleotide is to end-1abel an oligonucl eo AGES primer

such as N VPA_ wi ; ' ' ! ki pase. and .
gama-[[err] P[- , Lgh%l'@g)ﬁ%h%?%é& ;}%ﬁhﬁ JI) @gﬁ%ge 1‘2‘2'? 'Wdﬁ%ﬁéﬁ%ngﬁﬁdw
I'f desired, sPo¥uceatdasotthiskindaexpected tanxpressapenhanced igvelqf Glypppotein Byt 1 suriaes. on
of the anpl i fiEnthancing Glycprdteim Bodxpressioddn thikHfashioh Map antianaalilecughiyonLes ariesé caMb @y t he
anpli 1 Cat i on et heirimind bidm AeiEig bty fnd bfiBddl-dapendent eREINIG] SADLEFS ©f
di fferent ?I ze,, such s Vf ari sen tﬁroug cross-reactivity w
undesi red Par g \Yus-soec ca%é’/’@ep‘ﬁ ®ting gel, such as described in the
precedi ng par agr ajstenothes vasipton.dhenelynucigotide camprides & Riomejerdinid teterpolyoucidtide standduce
gz ?tﬁlteo;a?ic)?gmm_ alapﬁdsi' o Getatioh ab IR Wad thed s’ RARAGEAI diing! the Hi:ﬁken%?r%%n"pds wreds

u 1
t echni ques. The ext y’?(':wie pﬁf‘ﬁ’nﬁ%{‘%%#ﬁ"ﬁ%@%@%&ﬁ@s Q%(i’a% 'PS%G gpress
directly, cl ofiespassg levgbel G ein By Fhe, Eansqrip), i, expagted ta hykridize withy the complementary
The ol i gorllc| etenil tescriskd fyASQiral Geid BB Rrevént IEHNDEing GARDThiS Bsbrddt 6 Kiivien as €
each depiarbetierify.2 consensus-degenerate Type 1 oligonucleotide. They

retain the consensus segnent, but 30 |ack the degenerate segnent. They are
useful, inter alia, in sequencing of a G ycoprotein B polynucl eotide
fragment succ BEHVHEPHY sebfemily:nolipeptides with Glycensetein Bactivityand fragments thereof

ol i gonucl eot i de. Unwant ed pol ynucl eotides in a m xture from
an anplifit€ati on ThedRFHVend KSHY miysusledlide pequgncesishawnds Figure 1 have open teadinglfrdmes.

Shi {110 Lo PR ko iy ool BB © RO21 s SEA) Koo CHBRN
1 T1 | ¢

to 1/25 the n%'ﬁrradq%%ﬁ?\fh.e "}‘ﬁ'@ﬁ"‘% '??B’P%\?{ ‘Bgé’%g?nﬁ\%ﬁ ’gg'fe"@é'ﬁﬁ 8 o308 PB¥ol )
of NI VPASQ anB9h@rcieptidacsaasendeds a dQf-amino-asld fregmentnf i Glyicermidin B moleculenwhichrisi®t% f or
an addi ikming betd@@n FFHY pad KSHY. Tinie fullpRxbinCsaGuehdd T RSIND BREdpiolinG is 'shivm in

- oligonucl epti geq. IPNEILNK GilddprbiaR BHEFMeni dr & hird M&nber of the Rph%fﬁ\fsggttﬁtﬁngh ﬂ%@.‘ii S

the reaction tenper 10 be increased to reduce anp
unwant ed gh%‘"f%égpg%ts}'des.

33 Therecare a pgupsr of homologous residues to Glycoprotein B molecules of other sequenced
EFCT H(/ /Uﬁgg(/ 157gﬂerpe_s virusd$/ PEhe dongést gdience &ﬂfainlﬁtﬁin lSEerlDr NFC%i gﬁsé& Y$ RBIaBuEhdtinBndf th
detection SlrJ i(“{'ymli i) ?:ngﬁ tgr‘]“h Frehgépﬁ%rgiﬁ'gﬁsﬁ %? a#ﬁ%%ﬂ%’%%ﬁé‘%@ ﬁ"r‘%x&%%gg%%aiﬁ/or
virus of ?ﬁe ﬁ&gﬁﬁ 761 99)- stAgees mefching naddions arp deuprhelpeuhierg) ins the, Glvaapretein  aming agide
TR i e epri gl
are 6 o g oHiésY, SEQ. ID NO! \ m RFHV
viruses. Pref ﬁ{drléqv%)ﬁy@&mlte?nsa ggt%in %Qq%mce khgt i;r ‘iilb alm?n06a:cids or longer is believed to be specific
for RFHV or KSHV, respectively, or to closely related strains. Since bHV4 and the other viruses with
30  matching segments are not believed to be capable of infecting primates, any fragment of about 10
amino acids or more found in a primate that was contained in SEQ. ID NO:4 would indicate the
presence of an infectious agent closely related to KSHV.
This invention embodies both intact Giycoprotein B from herpes viruses of the RFHVIKSHV
subfamily, and any fragment thereof that is specific for the subfamily. Preferred Glycoprotein B
35 fragments of this invention are at least 10 amino acids in length; more preferably they are at least 13
amino acids in length; more preferably they are at least 17 amino acids in iength; more preferably they
are at least about 20 amino acids in length; even mare preferably they are at least about 25 amino
acids in length, still more preferably they are at least about 30 amino acids in length.
The amino acid sequence of the RFHV and KSHV Glycoprotein B fragment shown in SEQ. ID
40  NOS:2, 4, 84 and 96 can be used to identify virus-specific and cross-reactive antigenic regions.
- 45



TABLE 6: Type 2 digonucl eotides used for Detecting, Anplifying, or

Char acteri zing Herpes Vi rus Pol ynucl eoti des encodi ng

G ycoprotein B Target: dycoprotein B fromthe RFHV/ KSHV subfam |y
of herpes viruses Desi g- Sequence '

Length No. of Oien- SEQ _ (5" to 3)

forns tati onwo9i2042 SHVDA AGACCCGT GCCACT CTAT GARCTRISSIS202A

35 24 sense 41 TGGA SHVDASQ

AGACCCGT GCCACT CT ATrepxinciple, a specific antibody could recognize any Aflino acid differehce between sequences 42

ZJ;SSB GTT%%MQE%TWM the antibody is M@d Antib33y binding s iafe

sense geparali big snough-1p EAGARRARS A8 AR} residues of an antigen, and are quits capable of 1 g
1 recpgnizing a single amino Eei pifference. CHrealiccantmdivy TRY-be/Rem oI\ FolYSIoRTRSPONse

29 128 5 arisifg) Spdntanecddly in animals infeéibd dth a virus expressing the Glycoprotein B. Specific
ngm%@ rhely B0 b Indubd by injecting an expenmental animid with eithdr the tact Ggoo%rotem

DNl QBSQ  ACTEZaEhcopmoteinh fgmentTG 23

47 10 Tymm anyQeptigje ofl Scdndrent dcide or nmmdm unig@xcto IKSHV scanpoteptisd ﬂms-mcuﬁuher e

specificity fq; ndcbird mgnized bysyiag f 'sﬁthaM |,§y Héiﬁdercﬁ%mcﬂii S
i ncl udes t t|on ne 0 rom .

viruses of hge H%ngﬁfém Z %%@ %MH’W ?d?’@fqﬁ'
from new menhbesubfamily-specif¢ antipes. f ani | y. SHVDA, CFSSB ENTFA an
DNl QB are consenstG&Wﬁmﬁs% BIdRR iVrdth 8 Moﬂﬁﬂm it i3’

b0l ynuch cot 323"'94“*%@'“*‘95"%%%‘ =R, drief Sy, i e %@%em "N o
ei ther RFHV oratersiiogs todimipnataf thepeptigesisted o °'“‘°‘"“9"‘m"133’§3}° fiw grsiyes &p

consensus segnather diretio. ar e useful for exanple in |abeling or sequenC| ng
pol ynucl eoti des al¥hgemys :%mhasfsm i Pola G Mnﬁmeamﬁb%msw and that

ol i gonucl eot i gﬁger?inotherme ﬂﬁ . g v n?swn;xl na? | on X&%ﬂgﬂmstcnesuch

ol i gonucl eot i re use I'n cO
anplification Qyqopretei B ip wsmnmmre@mw WHHSIMP oLhe ghers. (Gigss Il peptides are
ol i gonucl eot i densefveé banssad Giytapmtein B/of RIFHDBI KSHV, but imb¥ith athetigaivimarmees virgsesicAn

sanple to Qt’PF a& @Iraeﬁera é?ﬁs?ihf& &i&ﬁi@r&ﬁeﬁﬁd WM@W YeSHY Udnd MtitHer
nor e di stant %Bgi a M erpesg resel&wal n t%“ﬁanaﬁé "hsed _

ti ssue, such a

~as primers in %Mamoﬁmhm &'W"P Bi o RFHY, KRiiVT gpsoother known gamma herpes
ol i gonucl eot i darsesLiah artibodyibivitidg Bitls reyidiParticlalfytt nencideaticarresidues containeddhersin, is

suitable. In Zﬁg&@&%é@,ﬂﬂ,@)ﬁmL MFB @gaec% 1:;%4'. G GRbEIEs 82t

Table 6 is us ation wwth a s
25  more distantly related herpes viruses.
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WD 97/ 12042

PCT/ US96/ 15702 oligonucleotide |listed earlier. Thus, N VPA may be
uSed T conbi nation W th DNl QB, of SHVDA nay be used in combination
with TVNCB as priners in a PCR The DNA source nmay optionally be
preanplified using NI VPA and TVNCB. Q her conbinations are also suitable.

I n anot her ﬁgég Type 2 ol igonucl eotides, or oligon £92
conprising t hﬁuences or fragnments thereof are used as probes in

adetect|0n 3 9l o ho N _ho nravided with |e
| abel such ag:if&riTR ™ and then” useﬂmmmnmatlon agSdy with a
suitable tarde suc. SN o Tied usl -DA anpl, .
al ong with Ty .;.;.. Ly ‘eot.i de %I’I nfers SPRE
d ycopr otein - e ﬁypc o .ruun- e
i ntended for det ect’ |%‘br arr_p : '=actions specific for a
particul ar vifrus: They afe o] )| SegIYRRIAESVOVYRGh e g ycopr ot egan B
encodi ng regiganof. ’@-“Wﬁi!e.l ar e r%vﬁy pI €g Val T gyl €
bet ween t hesq:tw 3ot PES—-H3eS heR—ay e
ot her segnentjsSHet AFRGYYBwn | n able 8, &nd
in the Exanplfg™¥ e wm&mmcs 21 99
PCT/ US96/ 157@2. % .. . . - e ex O—-ge+ eotepS—usef—f-or
Det ecting, Afpkifving. . Y- VLEEI-SRAWCREQVRD 16 Horpes
Virus Polynudigot| @ln B Tayweks QG ycoprogei h Bgrf r fm
RFHV : —tergtth Nog of
Orien-tation £5- m'qe\ 7 g8
forns | D SHMDSTY gQVreB 69
TGCTGCTTCTGTAT. L JR | 1 anti-sknse 48
AAl TB TAT'[TGT TTGT G_ATTGCT i 2NeNTFTD 1 ant i {semse
49: G\/IT EA GCGGT ATGACAGAAGCA TVELORY, ZT; 1 L
1 sengde .. ACTHA 72
21 1 R
RGMTEAA 7 73
RGLTESA 7 75
PVLYSEP 7 74
PVIYAEP 7 76
~Natmmdmmanymsequemedherpeswus.mybe
- . present in some-unsequenced RFHV/KSHV subfamily viruses .-

Particularly preferred peptides from Class I}l are those encompassing regions of Glycoprotein B

with the polarity characteristics appropriate for an antigen epitope, as described in the Example section.

5 Given the complete sequence of a Glycoprotein B from KSHV and other members of the RFHV/KSHV

subfamily, virus- or subfamily-gpecific peptides can be predicted for other regions of the molecule by a
similar analysis.

10 Preparation of polypeptides

Polypeptides of this invention may be prepared by several different methods, all of which will be
known to a practitioner of ordinary skill.
For example, short polypeptides of about 5-50 amino acids in length are conveniently prepared
from sequence data by chemical synthesis. A preferred methed is the solid-phase Menifield technique.
‘ 15 Alternatively, a messenger RNA encoding the desired polypeplide may be isolated or synthesized
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VEGLB TTGTCAGTTAGACCTTCGACG 21 1 ani - sense

53 VEGLA CCCGTCGAAGGTCTMCTGAC 21 1

sense 54 PVLYA AGCCAACCAGTACTGTACTCT 21
1 sense 55 Tar get :

G ycoprotein B from KSHY Desi g- Sequence

Lengt h No. wb91/@042en-t ati on SEQ nation PCIRSS6MS7@ )

forns | D GLTEB TGATGGCGGACTCTGTCAAGC

21 1  accadkigite eres the methbds described eariler, ahitliffistated il oA vitfo ltreaslalioi sy@ém GG

21 1 such 't rabdR RBGilocyte s?]tem See, e.9., Dou@-eT GGGCTTGACAGAGTCCGCCAT

21 1 sené‘% tides, nd inchuding th GTATGAA

21 1 “"5‘@ e ng the Wﬁ%%@“"“‘*)&%é&ﬁ?ﬁ&&i

21 1 using gsvitable @xpression syglem. For example, thy EnRRing mnmmaqnmmmm G

21 8l operaf@il ilinike@ B5 & suitablé promoter, inserted into ah \dxpréssion véetor @N@STrankfbtied e\ "CAG -

21 " st 8 o ost il nencuurd ncer i o 08 RO RAACEECT

TDRDB, VEGLB, lomwd ﬂmlvm«’m sybsequepty secpyeped. For exaiples ofdhn xprpssion and recovery

ol i gonucl eot |dmcdipmtem @ drofrlettef ﬁqambhmlms&eeahdempleuesmam Nosr 4,642333
anpl i ficati onpgkony; szufﬁkﬁﬁ{elep{l nﬁvﬁmrot ein B encodi ng pol ynucl eoti des
of RFHV orj gin. Al‘-%ﬁ |cat|onlg r fﬁrabl "{]F"r usin thel

ol i gonucl &bt des 1o, "8 Bepasge éﬁgﬂﬁ““ B 8 Beopner Gispprpen

conduct ed usi Prlyn@ieRtiga thatipcludes the Wmsswﬂq)ﬂﬂmf%tmlsmm the cali surfage, but lacks ihe
anplificati Onrablﬁn EnEStihg HeEnsrieinbrane démbinoriRChrotddRDiRe pAyridéiéoiBY rhay be truncatédls' o

rovi des an f
RFHY G ycomo%‘ e Wil o %&%ﬁ%‘ﬂh&ﬁﬁﬂéﬁ%ﬁ'@ﬁﬁa’%‘ Ewé%@*%aﬁ&ﬁﬂ re
fragnent, andepieRpublack faetepnsmembeng,fegion. thig ature are exppcfed
Type 1 ol fgonthetaliirta mumammnymmmmmsmmmtaaumm | on.

VEGaA ﬁO ngnﬁe {awmmammy bé\degiGnedl @Aifnit irkHalatibn :o?ashr: fhb filet 5 ArhiAdHERD af,meemaway be
lcJ)islegolnucICgot : dgslpf%e’gﬁjﬁri g “%r?sscf"Y gcﬁ&g que yagclo?'ﬁ%llf'hemgx% | & gty may be
Simlarly, GLREmredTpgcgBthe wmaew&mwwmwmm (GARGH) ppromater "FWLAN&r e
specific tenmabdeg‘mesmnﬂ gshé fugments oo iderdiBer) il @ yeastibralySkblatdd anc Ogatediincthen B,
S (1ol oo o candiat Il core el bl Wity O
olrrPgonucI eot | HALSIFDS. &p ﬁ‘é@f”gﬂﬁ{ SH?‘S‘H&QWS‘ 98 ng‘g%%?s#?@%ﬁh “lg%“"g
conduct ed usi #ng temingter regions. CRpePiasmid is used to transform yeast strain S. cerevisiae. Afer culture, the
36 yeast cells &0 pBileled B{)batrifugation, resuspended in a buffer containing protease inhibitors such as
PCT/ US96/ 15702 mm phenyimethylsuifonyl fluoride and 0.1 jg/ml pepstatin. The washed cells are disrupted by
25  vortexing with glass beads and recentrifuged. The presence in the supernatant of a Glycoprotein B of
the correct size may be confirmed, for example, by Western biot using an aniibody against Glycoprotein
B, prepared as described in a following section. Glycoprotein B may be purified from the supematant
by a combination of standard protein chemistry techniques, including ion exchange chromatography,
gffinity chromatography using antibody or substrate, and high-pressure liquid chromatography.
30 To express Glycoprotein B in mammalian cells, for example, 2 mammalian expression vector
such as pSV1/dhir may be used. This has an ampiciliin-resistance beta-lactamase gene, and a
selectable mammalian cell marker, dihydrofolate reductase flinked to the SV40 early promoter.
Glycoprotein B polynucleotide blunt-end fragments are ligated into the pSV1/dhfr vector and digested
with endonucleases to provide a cassette including the SV40 promoter, the Glycoprotein encoding
35 region, and the SV40 splice and polyadenylation sites. The plasmids are used, for example, to
transform CHQ cells deficient in dhfr, and transfectants are selected. Cells expressing Glycoprotein B
may be identified, for example, by immunofiuorescence using anti-Glycoprotein B as the primary
antibody.
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as primers: then a second anplification is conducted using YELPA and VNVNB
as priners. This provi des an extrenely sensitive anplification assay
that 1S5 specific ror KSHV G ycoproteln B. GLTEB and TNKYB hybridi ze
near the 5° end of the fragnent, and may be used in conbination with

up- stream hybri di zing Type 1 oligonucleotides to anplify or detect
sequences I N {REomaegd rection. SQPVA and 5 TVFLA hybri di e 3
end of the fragmen?‘,'aand may be used in conbination with doﬁg{ira{enas%a

hybri di zi ng Type | | | dod enc n. the
34 rection. " i Sob°BARRE Hfiifert BB 1 hpffban S e e

i medi atel y r SoWEHHf $he %P’%F‘PML‘RPQM’MM?“ 88, ppisgmat PGMWBOW PRP-RSV( i n
particul ar, t ITois plastikbeontainsithd erigin@treplication anadarly regio of tchumsesipbvavind BK) isb bl a9 N
with each ot hetge Mnﬁs@v@marker Thet\Bcl&mah nidn 68 dsbloP Bampié: GJ&PQ&:R% %293 cells.

a ycoprote| n Boencodi t| de, The specificit gl
anplificati Son PEYMG %M%# 09 FRgion SaYold feenforane, apanfing demaipethe o 55t
anount of cromBwupyp’ﬂdeISMWMGMMMmmoﬂmzamlmyed
fragment is dadheé presence dpy.6- IR methbtieRaits, pro8tion niay bb fcrbased | o- toLl00idObecause of an

lif | d SOPV
2ol 1 1y about IoeeSt AT, huond bmaiaf. ohEpRRY Adiaedh fy W S AR o
a virus cl osel® F"éP%?t'%E"Q"S""KW Prepare ¥asrines DRASHve 299inshaewnd recument herpes virus

ol i gonucl et i ddestiomaMabservigbetal).as anplification priners in a nested fashion.
15 Use of synthetic oli gonucl eoti des to characterize pol ynucl eoti de

targets @l SCI’Ib | Vi ous section, the
ol i gonucl eot i gdm ?‘h g%ﬁi ®an . be used as priners

for anplification_of nucl eot [ des encodi n a herpes virus d ycoprotein
B, particularly 2dhe 9°R’H°Pi des smbagied insthis inverttiop ’f‘%aﬂ?t‘!‘%“’ detect or assess the stajygof a

condi t i ongt5f 0 therpesivitsdnféctiap in dndndPGiRI thepveratidierent dpglicatiohair € of t he

o: i gonuc: eot i ge bﬁ.loﬂaa pgpemﬂﬂn&?ﬁéhﬁé&ﬁrofa MR8 vikdS GiEbprotein B is supplledt

ol i gonucl eot i i nerate r aco ensus segnen
55 gy by B SR o ot £ b,

that is only par
and when the PHP@Q!R‘ maV be prespst. (PRerEMEIB:L IR the cirulad ﬂl%@ynwuajmﬂhmntgemngs t he
sel ection of ciasekpswns may be i nportant to the 25 success of the

- anpl i fi catggon. Qoﬂmm&o&%da.&:&@&%ﬂ% ﬁg?ﬁm[gspfrg%%mygwt'de

target are e for ner. o | ows
is a guide to™ @P’éf%’l’ﬂ %’Bﬁ?ee B a finctonal co ¥'?‘§f“‘°¥'ﬁbe"!’§99ﬂ-éﬁ"&ture
of the anneal Png-csttiepreaprqumm@momsrt@mm sequisterned within taenvdrel paiticle. Altsmistribution
target pol ynudvmtmdﬂtab&ﬁmﬁwarfohlﬁdaﬁWQMﬁ R0 e viRk. FUNhEHnare SiGnay

I | eotid
" B(I’)I ?/rglrjg '?O I ybr %I ze W ?ﬁy M&Q%ham%mﬁﬂ%@k@ut ngb%Wafy 'ﬁeeé“frgh':g'ﬁ sé'glﬁfé‘nces
30 For mRpricles o fHyropolein "3"‘6’3??8%?%%‘ of e Mius @rekprwn 1o be strenglyimmynegenic.ur e
of the anneal iThHg. detectipn johantibady tat Glycoprotein Byreéncindiviualanalp GiRan indicatioredf ahdoing aitivé east

about 45[err] ﬁ‘emﬁﬁrﬁfsmn}ﬁa&ﬁt lnfe&oﬂtprdvﬁ@e%poaﬁo‘&treiﬂ{eﬂw& S:Gl&%:\giroieﬁn ghaf

pref erabl e %&ag Qigl qsa %sm (E,P ew c o at even |I9her
t enper at ures, _ suc PE® O VeV m%aﬁ'f'% y e"es‘"c'"d‘fﬁ%‘"'ﬁf"gﬂ'f’éf"a from a

t enper at ur e wirfividya,sys wéh%{meanamg W%@Nﬁwogedmemeenspefcm jantibetlyris ng
t he cycl e 38nddetermined, for é&xemple tiy@emmbreatsax kgr ound anplificati on of unrel ated

sequences. htAlnnealAnanb%mannt&rsgagm{s&twndl ; Sastuﬁﬁim imﬁshﬁﬁrmmﬂg u&%m{a%%f
anmpl i fi ca'?l on¥ F&gﬁﬂ% J,L;g%ﬁﬁ' er”S'ieéﬁ l{/gg?%mg’?rggéﬁgyoﬁ%@m"e“mﬂhﬁmml‘ PR
anpl i fi cat i ontglsamplecemgually cantainings e cwppsifisgantihody, mey be mixed witho @t pré-determined
conduct ed at fdhflimfting dmourtidftReveagest pammel The%&bﬁﬁﬁtﬁﬁﬁtaxﬁé’ﬁﬂe&@aﬁcﬁedmdé&% ed

at 2[err] gsl oyesn &Rk %&,L ﬁ““,{; oLendl
reached. Furthernﬁ%q oraarracé'mt en conduct gﬁ’ Wannea |n %L e‘Jb’”’at ,

50[err]C, untf WP'B’at‘\“UFF"Y%V $e 1t d" the sample
37 may be first captured by a reagent on a solid phase. This may be, for example, the specific

polypeptide, an anti-immunoglobulin, or Protein A. The captured antibody is then detected with a
second reagent, such as the specific polypeptide, anti-immunoglobulin, or protein A with an attached
40  label. Atleast one of the capture reagent or the detecting reagent must be the specific polypeptide. In
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PCT/ US96/ 15702 Primers which are virus-specific and do not
contain a consensus segnent (Type 3) are nore sel ective, and may be
effective over a broader tenperature range. Preferred tenperatures for the
annealing step in PCR anplification cycles are between 50[err]C and
65[err] C wo 9712042 Second, the buffer conditions are optproi/ussdiasde have
found that buffers supplied with 5 comerci al preparations of Taq

pol yner ase ar smnmrmu(hrﬁhucﬂcuonh eomnhg merpowdehmau&mﬂ& firt viith itHel 1668

dependence OnEH"tSLﬁ t he
ol i gonucl eoti o¥ ﬁﬁn S nvent | on en ra mr%%%asg‘f yfa&bﬂﬂ’
perforned usi iPidhestPrEplesshe moynt of fabr caphiish D esamRisK syl |reigted to the amount of
(Lisitsyn et miycanwmmnwmmmmmmmmﬂmiwmmum

brof or abl -t o e Sorbfl AR osd fifode il o ke ¥ e o8 o
eacti on T xt §PRA SRR KR domHer wﬁguiuﬁw%ﬁﬂﬁ&% es!yr m&cq@o«x

even nore pr efestrsagple. B@WW%W%MW‘@WWPPM bme" test mneamq
Tris, preferabdnwaimmasﬁbm&iumemtlon of about 67 mM and a pH of about

8. 8. Under these %;*Q%W*ﬁ'@ I t%gkh I
critical. Prefera%‘f m?"ne%?l nal  co centratlon ghab%%%f&% nwﬂa"m%%%re
b ef or abi 01 ¢ Seseds Seresamns. fie Gk SpapIein (e ysed gt ERGma: TR ropRos et 5

m xture may aboheercedibstween herpes wmalﬂmtanWMMipmxmuhhmbohmamﬁh. 05-1

mg/ mL bovi ne &Sid-&@ﬂcﬁleb AmEf e ntﬁ& Prefirbef or J0 generBilifcie@hing SssiiPtbr

ON o 3 S o kel gm&’"v* ?#é?*sal%“‘ antgaglesirgiad sty

al bum n. Pref EG’I"\EH*F ﬁd?ﬂ"ﬁl‘@E‘V %WW*WW Feoiansof Hie @prepdate
bel ow i n Esanplyeopibtein B molecule are selecled, stch st idke iisiee infXlsss liotTable 8N Pretirwlwatmlitﬁe

conpri sing thg ki Mﬁll@%thOanlum??én ut\&tfamsaa.esagamst‘iﬁwy gﬂf Qg’ma

" suitable buffe t DNA to be

ta
BNA 20 pol y et e, Bt ot o1 S R i pe e
t enperature cshslpmer!%pﬂbmﬁmdﬁetémsﬂgﬁablea Preferaliy, g mixturecpf sughipeplides isiusey. steps

until the deSI redAﬂmsfeeemﬂiateam’angialnaaéslmlmenﬁeﬁwmdeon“smemhsa&es

produced Gg tm;%g &/ gelsitl él% of b8 imdidhs W ent% a?ﬁw@h&l 'l.%%&é? in@tuiye dﬂnﬁ%upsr

optlonally af Ment S on an agar ose

separ at
A possi bl e colpsM g GPYQWPQ“'EH'B'WF’P'E t"P"Bﬂ"?gé‘a'd? DY Setere '“&nd
anpl i fi cati onthefclashof theantibady.i Gerrrxerhpisy an dsapmam@nddobwmhmgnhhﬂu i8 thectestbe

easi |y det ect gaingisis bpiliredWMiIeHs'sgatificiRivEiplice (dnd Hhen RA8Eped with labeldd bitligt bABRRBL S ON
an agarose g e l'I'I*be gﬁfggkce o} sepgelﬁ 'nh%t?y ig ﬁg te?ﬁa&ﬁ%%\%%h&fﬁ@%ﬁ@% on lrg infechon jle

pol yacryl am de fr’ﬁh be
reduced by®ni HBrP"&U}"BQ’c'ﬁ% %‘l"ﬁ%‘“ﬁ’ﬁﬂ*ﬂmmﬁhg‘mw s dueto ‘“I"}‘I‘Bd‘?@a‘dﬁ"ﬁﬁ" a
particul arly pledousdntetionat eacdnatidn. t he anneal ing step. It is also preferable
to pre-mx the prinmers, the deoxynucl eotides, and the buffer, and

Rﬁgf [ 1E ihga{ni )(;Llﬂfggbﬂ"g’%g&%g : b%f ?‘ng"géj"%'ldg% heof?delet;lf Eﬁl gel z;\r/rglnlt T gﬁdas
priners yield ﬁ@g@lmcleotlde fragment s encodi ng §ort|or_1 of a
d ycopr ot éPn B. rotein, B gfne or gene prockict wouldd mpdify Hg infection PrGesSeAr of
t echni ques knd\m:mvsaofmﬁam dtie an ofjectivechf thisrinventitn folpravide b imethed by wiRbruseful
non-1imting pRénRaddatich Qomsbliidng Ghdihétiods of employirClIBY domPduRdsiR the et of gamma
LQQSQﬁCSEt hod poBed (iR Hikkion B RS deveioihG AT Tesfb C Opahiclighy’ Seibd 41F hhPHacliicar
compounds ugeful in treating infections by RFHV, KSHV and other members of the RFHV/KSHV
35 subfamily. Suitable drugs are those that interfere with transcription or transtation of the Glycoprotein B
_ gene, and those that interfere with the biological function of the polypeptide encoded by the gene. itis
not neceasary that the mechanism of interference be known; only that the interference be preferential
for reactions associated with the infectious process.
Preferred drugs include those that competitively interfere with the binding of the Glycoprotein B
40  foits substrate on target celis, such as heparan sulfate and its analogs. Also preferred are drugs that
L1



determ nation known in the art, including the Maxam & G | bert nethod, or
t he Sanger & N chol son net hod. Alternatively, the fragnment nmay be
subnmitted to any of the comerclal organi zations that provi de a

pol ynucl eoti de sequenci ng service. The fragnment may optionally be cl oned
and/or anplified bef ore sequenci ng. The nucl eoti de sequence can be

used to predw”};‘pﬁzam no aci d sequence encoded pcTréen37d2 12042
PCT/ US96/ 157 by the fragnment Sequence data can be used for

conpari son w H o rﬁiﬁ@l[ﬂi erltd et

pol ynucl eot i evgﬁ %ﬁ@@ﬁqﬁ%ﬁﬁﬁ eve 'E????m(f{a'r'{ml ‘EpEe s&ém es of
her pes wrus"}ﬂ B pagpssary for the yigys tojexert one of; m&ﬁ‘éﬂ‘é\‘(’é Isgat a
can al so be m@mmmmmmmmmmwm nmmobllizuant-e Glycupwoteincl)i ons

or three-di Wm&%%& ng its Substrate or perlofnih shy GiGEHtal A thaPiiays a role in
characteri_zin size of the fragnment can be determ ned by any suitable
nmet hod, sdch v B 'ng on a pol yacryl am de or agarose gel, or -centrifuging
through an appr ofihis ipvention W*ﬁ@ﬁ%ﬁﬁgﬁ&%ﬂ"&ﬂﬂmwm tofdglemiyeiwhichnd
KEH\(I t hehf r fmiﬁmebr&talﬂwuw \ﬁd\mamusTMNGBbiosgm to bgar oabmtralaar&:obbﬁudiw arslence,
the length o g@lm udi ng prinmer Dbindlng
regions is mﬁy'ﬁ% @é@ ases. 9%&%@%@@&4@&5 fragnment of sHV1

contai ns an addi FFQ)‘HWG‘%@"'?PH\'“P@W "15‘"'“? ﬂ'Eﬁ?’“@&‘rF‘mPeﬂ"Sre be
di stingui iohedlehmmmtdvmheohemachﬂnﬂnal ifsithy isf aitere op rtyl manh;ewunmndgato.rrpthaf i ed
DO: ynucl SOt | gy Nhay bd oy ﬁ%ﬁ&n'eﬂmﬂé& QPBQ%IMM%S oam'a&nﬂlwswg ht
gel, or by ru Sui | ecu a.r vvelg
st andar ds. n'g?m'g "@EST‘dgl\/WWE%f tble ﬁ&m ?ett’et RFHV
and KSHV may Mmjmm@}m &"‘F"é‘!‘%@é(’ﬂw r‘ﬁ? ok the (haisgule, mrawyrﬂqwes “‘e
subst ant i al | yelydbgrdtéi B With proteases and\puifying the active fiagritents. hfﬂpjeﬁn&dhﬁbodﬁabm.umbnﬁrbom a

di fferent,gher testegs,gaéaea The reectidh ftind Wi sl btk Gher ERfoRA Holebbalo 2

fragment can atterrptl t r|d|ze It W

ol | gonuc| eot MRS B logian setiy oeralhin. Foc dramele. i-anassay i messue supetate g,
rel at edness tlapmuehgwoprawmlw may betbravided @brhaps linkgd tore wfid SR to fackiglel.
The test is mdm%msumwbe conprising a sequence of a

. G ycoprotein B e ik obes
arg pgl ynucl eot i 3;9.9 Mimm%mmg&??g %gﬁgncdg%@%%@hm%%suc as
the Type 2 oldeiS dedststed Sycapratsin of 3 Fepatm terpot. Sompounds tt o wn-ackierpiest

nat ure of th&mmsndxmmmmmmmmwwom aacnmmpretdineeqyendl ng

g& ynucl eE)P?de d{Jﬁ‘pom I§g %%megﬁw%i Z;%ﬁﬁ m‘%ﬂ%“%gﬂgnﬁ?%?ﬂidg?"?gfﬁ%ﬁ%%’ nts,

t hen hybri di 78 o) r

sequen%:/e f r orptabierisclopesipheted foyre. The presgsref abel beynd & thesGiysopreteim B can Heditgrmined, f°"

sequenceszs npmm by Precignaiing theCBiycgprotein B withfa dultblet sdfitodyd BClbyCproviding theSmdleculeder

condi tions of 5% soild h%g%ﬂ&?caehiﬁé%@%ﬁ?héwkhﬁf%&ﬁ? ﬂdlnhgﬁ%nhn @ 29

G ycoprotein s'wc(luenctB nay Bso pe Jhserve, B4 caor Eot I des re pre abI Y,

t he sequence 0s ¢
preferably, tdferencegprsieseopy, riutleanmagpetic fmwmwmhwdmm @Nnmaiw bimf ng may
| engt h. be dstermined Infa dolpetiNe) assdlyi ¥oe exampib, GIE6Er@aA B Ohiydalwith @@ichstinftef dvat ar e
closely rfb‘ attﬁ‘eq IJBHLd ﬂl&&oﬁh&i&mﬂ%&@m Jr g nﬁﬁﬁ% &lbunit is added later. Binding of the candidate to
the biochemically relevant site should inhibit subsequent binding of the labeled compound.
A sgcond embodiment of the screening method is to measure the ability of the pharmaceutical
candidate to inhibit the binding of Glycoprotein B to a substrate or substrate analog. A preferred analog
is heparin, coupled a solfid support such as Sepharose™ beads. Inhibition may be measured, for
35 example, by providing a radiolabet to the Glycoproiein B, incubating it with the pharmaceutical
candidate, adding the affinity resin, then washing and counting the resin to determine if the candidate
has decreased the amount of radioaclivity bound. Pharmaceutical candidates may also be tested for
their ability to competitively interfere with interactions between Glycoprotein B and other herpes virus

proteins.
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KSHV, such as in a screening test or a test to recruit previously

undescri bed viruses of the RFHV/ KSHV 30 subfamly, then different
conditions are chosen. Sequences from RFHV or KSHV may be used, but a

m xture of the two or a degenerate probe is generally preferred. The length
of the sequence and the conditions of the hybridization reaction are
selected to wowvidesnasufficient specificity to exclude unwarRCIdIS96/15702
sequences, but otherw se provide a maxi num degree of cross-reactivity
anongst pot enti alA tiad epatiodiment of the sélesning rethod: iB1tal mbasurasthe abilityosf thar phaimatentitalisi Ng

co curat o’ FROBISHEM el LA e et M o
mismatch to b I RRmerr I coro Shegiia bt o SIS TPATAR P  SSROLA o
tested enpir |meiliahqa lby sames fuhalion. t ke ahilitysef- ﬂleeea:lide\m teyhibitf a blologiel Gbetion, veucthas
sanpl es cat agubdae dﬂaﬁ.%rwrseae Rizlot, N8/ WHeR Gheablis ANAE Blebdhcs) @hd BBsence of the

A ycoprotein %ﬂ )l(lﬂc[alo or w E@ﬁmﬁaﬂlawﬂggg@ae of conplenmentarity required

for a stable

hditi ons of the assay wl|l
det ermi ne what G%(‘J}SF'B?‘E#’W PB“@MMWWWM“WFHW%P%B@
39 infection/tfy r&tidnal dOgldbsign. See, generally, Hodgson, and Erickson et al. In this embodiment, the

o o STt St B ok G b et S
16 preferably, ey,

;?ag?niﬁts of tmpgnﬁmmummmmmmammwm malwmsmy i f

the hybri di Za&is&iio tmmﬁmmmmmoummﬁmﬂle&wa@mm&ﬂw re

only about 5 %D'JE argeér;a?(qf moﬁps%ﬁ'?tleesHML %ﬁr}q% gsmrﬁggm. &E:g&ﬁe?mo gL

hybridi ze w t ese coprotein
B genes, i ncl @¥fingcompound "nﬂﬂ"y ef“'t’ﬂ@'?‘@a’t“c‘l"\!)ﬁ"‘ies""[ﬂ? agfhder
condi t i on$5 t hizsances bydroplobialy, hmmmmﬂm% attdchrient an active site ifdite/BiymoprpteinBe and

tgr gtet 709 ef egrabhefcddy ir![tdﬁarﬁtwitgbﬂ'ﬁonﬁ&%loblm&l; ﬁ.aenoglrmrtﬁmmlrt@f @{eﬁﬂg by, &dm i t
abou 0 | nd e refera east .a 0
Mdenti ty for gttt SHRGel Gor 6 355 Seporfo onell S8 ditpe iy
pol ynucl eot i d@bove:om t he RFHV/ KSHV subfamily; i.e., either RHFV, KSH\/ or a
closely 10 reI ated herpes virus with a dycoprotein B pol ynucl eoti de not

yet seque F%Q W M nditions that required only
about 50- %| entity tor stabl e ﬁhﬁﬁei t'o rm a positive reaction

| d t NN ' _
Yl\?lrjuses are Rgt be |eve§ @&%ﬁé{%@%&hﬂw&w I nf ec‘:’?& ?‘?’r’r‘h @g%wese
It is possi bl @SEINYNBFN SCHPRIPIOR Blam, gherredsy o horges,yiys Gﬁa'F“a‘(ﬂ & bs, sirongh by

hybri di zat i onimniupegerdi& in manvaats | m.slmpmls fsl buheqb(ﬁ yurnnnkebt pxcimplenys basual
separ at ed2N  gongiiglened ofdfidclicnith HEME! By sl dinop?otemBofRF?i@niE&n-ﬂfne of

sui tabl e materla sucgh as.n | ul.ose then brldlze tha r obe
wth a sui tab?md me"i? BF*BA‘%%&‘FW 3'""'8? "H’féﬂ é"ﬂ'@
af t er washi ng Trese pxpestationspre syprogedfy dh W&#W‘Z’ @theExampleﬁg{:ﬂgqelgw In the

sanpl e, while theaAmbagieaagans: dlpcipepticeare genenlycriepaied by afynetit ikeina ifhk at.uffar
wei ght StinfRMCEA %Fohﬁcsansintiaeanw Sxpiefimdniafly, O Dhér breferlbié 16 dhfaRle the

sequence 'QXbr | dl ZI gﬂcﬂy one &de E)y such techniques as polymerization with glutaraldehyde, or
combining with an ad]uvant. such as Freund's adjuvant. The immunogen is injected into a suitable

experimental animal: preferably a rodent for the preparation of monoclonal antibodies; preferably a

farger animal such as a rabbit or sheep for preparation of polyclonal antibodies. It is preferable to

provide a second or booster injection after about 4 weeks, and begin harvesting the antibody source no

35  lessthan about 1 week later.

Sera harvested from the immunized animals provide a source of polyclonal antibodies. Detailed

procedures for purifying specific antibody aclivity from a source materiat are known within the art. if

desired, the specific antibody activity can be further purified by such techniques as protein A

chromatography, ammonium sulfate precipitation, ion exchange chromatography, high-performance
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20 aforenentioned probes under conditions of high stringency but having

an unexpected size would i ndicate a G ycoprotein B sequence with a
high degree of 1dentity to the probe, but distinct fromeither RFHV
or KSHV. Use of pol ynucl eotides and ol i gonucl eoti des to detect

her pes virus infection 25 Pol ynucl eoti des encodi ng her pes
virus dyco hipe®: and synthetic oligonucl eotides basedpcrusygilsigr eupon,
as enbodied I'nthis invention, are useful in the diagnosis of clinical

conditions a ;g‘? %P,ﬁ f For t he
presence of ?@?Faﬂ{% A, prs yc(?'%)E i %ﬂ'r‘%ﬁ'lohg'ﬁ&f"iﬁp'@a 'ﬂunfné%agp’ﬁipdfe may
suggest t hat cquRied foasplidsy herpes virus participated as an etiol ogi c agent
In the 30 dev ePdyziveal tantitiodiésh aised) iyl i immgnizing Wit anmarmm:memls at a fragment

G ycopr ot €i N e a}% sddlighesiniay %Uﬁ‘rossbégct herpes virusbl! Aqtidotibs it drb SSUE,
bo

may .be usgful callzatlon of an |

Di.fferen I ng
bet veen Rt (Y brsingd by Ko %fhﬁesg*@ﬁmgﬂw R e e
sanpl es may MTW# §o r Altgmatively, golydinnal ahtibpdies sised against 3 dprger fregmentamay be
i nfection oa rénBer6t dpbdiig bt reovifh Wnwhriteldcivity spainit o Vi GlycoStbtein ®'sCob/ G@RHIE In B
i s expresse . e e
we pr odi ot RENg fre ki bLF s Kok Yy Wk QpbleFaiy e Soleblyf g ©
qui escent st A of the di sease that |nvoI ve expression of the protein in
any of these f or Atematively, immune cells suchias splerocytes carelse récoversidmohitind immgnizid agimalst | C

b e o A Y sk o il i iy S b, B g s
of this i nveﬁ@%ﬁjggﬁ@%f’ Fﬁ?souﬁ'&‘m%’%@g&&l g‘%%?%?’?ﬁ\s}ent ion is

provi ded as a r eBipiivnian apjiberypeodycing linegan be prpduced interialig bydell Buaiom (opby sransforqing c h

it reacts. Fantibedy@roalicing celisiwith \Epstéin Bart Vifl®, o frarisioimiing valhcontdglilc DRA. Ipse staRdl as a

t tg d ' ity
007 18, S bl Lo bl

40 ifici m nts by a number of techniques, such as using

PCT/ US96/ 1578®@ smmum-ng polypeptidel asntherdigtedting reogent isa atanderlgemunoagsayiair akeing gelis ar get
Wi t hb\/\gi ch : e {i® infFhunGhistochdnfisiry. | IaCsupply of mBRLBIBASE AntibSdyClomAte AN
anti body no t e res i ng

[ gand. %@ °=(s%d &?“PW% “@m%ﬁﬂﬁ%@ Rl fenala” o WS AEROAE
detect a ¥ar Q’é@“ls?‘“@bwaﬁdbeﬂw'ﬁ‘“ﬁ"é@%qwd@ach as a pol ypeptide

expressed by vi r Eifdciveivafations efthic méthal.inclube those in which itte imaunipetioniwdth the ppiideptide by
3?;3:}2'8 [‘ |g . ap?”ﬂf@!'ﬂ&@ont:éofaﬂd ‘éellg am’giaa ffrﬁé?ﬂﬁhﬁgnde&g} Xénfugths cgrpﬁe phbpary E:Je‘ﬁ?t?]ogss o

obt ai ned f ror#%?%?’ﬁ% é’misgy s’ﬁg'bbgﬂ"«g?' Mr‘%g?m?ﬂj PS’@@' Yo Many
types of samSeasticaly enqswewam@mmf theantibody, £3n0k%: progused By obtgning a polypysleatide t hat
ar e obt aizsed efidadfig thé entiboly [0 bpliing te Geralal mithaie bf dlectitr Hiitigl @ iIneyuce ynufatispsy or

surgi cal and transiate the variant,

Monocional antibodies raised by injecting an intact Glycoprotein B or a fragment comprising
conserved sequences may be cross-reactive between herpes viruses. Antibodies that are virus or
subfamily specific may be raised by immunizing with a suitably specific antigen, as may be selected

30 from Tabie B. Altematively, virus-specific clones may be selected from the cloned hybridomas by using
a suitable antigen, such as one selected from Class |l of Table 8, in the screening process.

Specific antibodies against herpes virus Glycoprotein B have a number of uses in
developmental, diagnostic and therapeutic work. For example, antibodies can be used in drug
screening (see U.S. Patent No. 5,120,639). They may also be used as a component of a passive

35 vaccine, or for detecting herpes virus in a biological sample and for drug targeting, as described in the
following sections. |

Anti-idiotypes relating to Glycoprotein B may also be prepared. This is accomplished by first
preparing a Glycoprotein B antibody, usually a monocional antibody, according to the aforementioned
methodology. The antibody is then used as an immunogen in a volunteer or experimental animal to
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di ssection, in vitro cultures of cells derived therefrom solubilized
extracts, blood, and bl ood 10 conponents. |If desired, the target may be
partially purified fromthe sanple or anplified before the assay is
conducted. The reaction is performed by contacting the reagent with the
sanpl e under conditions that will allow a conplex to form between the
reagent and wheorhasget. The reaction may be per f or mecrorrUSS®ISME2l ON, Or
on a solid tissue sanple, for exanple, using histology sections. The
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control sanpl ggaiNetiGijeogréiert BOM an uni nfected source, and ot herw se
simlar in conposition to the clinical sanple being tested. However, any
control sanple may be suitable provided the rel ative anount of t ar get

in the conf®r OMQMW’W%GMWGIB‘GWMW pur poses. |t
Is often preferable to conduct the assay on the test sanple and the control
sanpl e si nmuhntiboties pecific foFGlyeopatein B ¢antbi wsedite delect Glycopoieinl B polypeptideschnd S
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reagent nag bentbeiyds saettednang bheCof & ﬁunwarmmng)eaﬁams which areD€syOprotuted o
hybri i zat | On ofg e dofientbily " idica Hfidsb a&mmb&gﬂ@ A BidbliRGr GHlin A ang

anplification w rmer EW%”E co natlono

£ wo. they typieglly bear Iahgjs B agﬂg 17 0t ped o 'mi'@"t’éi BHrFom | on
wi th a speci f exzypessvch ascperoniiase thel aspcapehie of gregiitating @tsuitabla chamical qoneoun@qbﬁmd
delgree Iof coga&:amkare islich als Qblloldé Yol dr GatibRbtoged s@Atas Tl erhé séchch i ek oBualizea| ude
pol ynucl egji C

portion ogst hgé Q%p% égiétﬁm%g&*& tmm% kﬁ)}h&%é!\fh%bhﬁg %@J}&Q%ﬂgﬂe F t he
RFHV/ KSHV subf® fected patd Wé?"ef%as %#‘%S‘HP‘ES'B‘@% the area of {pfsEgR PrtAE] at

| east about 18vml!gmoﬁ&te 30, 50, or 100 nucl eotides of the dycoprotein B

encodi ng regi ON. proteins encoded by a Wryeﬂa@ée%e can also be detected in @ standard quantitative
PCT/ U896/ 1570

P 0.1 O ey Eog Bl B VAR ) RSB Ry
subf ami | y %Qndertew "tmmswg' sadelee. Aliasnatively; thea1ootArsteinguay beisalubiiized ot aximcted

her pes vi r use$rom a solid tissue sample. Before quantitating, the protein may optionally be affixed to a solid phase,

such as by a blot technique or using a capture antibody.

A number of immunoassay methods are established in the art for performing the quantitation. For

example, the protein may be mixed with a pre-determined non-limiting amount of the reagent antibody

35 specific for the protein. The reagent antibody may contain a directly attached label, such as an anzyme

or a radioisotope, or a second labeled reagent may be added, such as anti-immuncglobulin or protein

A. For a solid-phase assay, unreacted reagents are removed by washing. For a liquid-phase assay,

unreacted reagents are removed by some ofher separation technique, such as filtration or

chromatography. The amount of label captured in the complex is positively related to the amount of

40 target protein present in the test sample. A variation of this technique is a competitive assay, in which
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The probe is generally provided with a | abel. Sonme of the |abels often used
in this type of assay ~1.hcl ude radi oi sotopes such as [err]P and
[‘errTP, chemlum nescent or fluorescent reagents such as 5 fl uorescein,
and enzynes such as al kal i ne phosphat ase that are capabl e of producing a
col ored sol ute or precipitant. The | abel may be intrinsic to the

reagent, it éWthaphed by direct chem cal I|inkage, cTrusYsnsdoz MBY be
connected th g series of internmediate reactive nol ecules, such as a

bl oti n-avi di onpl serie f Lnter.reactive polynucleptides.
The | abel m&%‘g@%a&&&"@gﬁéﬁ%ﬂﬁﬂgg‘gﬁp 35%790 rebi"q}"g sites ﬁ?xﬁ‘? isﬂ?"?gt‘?%ﬁ‘ﬂw"f *t he

t ar get pol ynisaeethe anpunt oflabel eaptured isrngaativelyselptedip the ameuntof tametarotein presentdn a et
assay, it is safiple. Résulylobthined sl shyisOchi dasaycaps@mbired Batwban tesEsamiples) Gand E6nirol
hybri di zati on, ;&iﬁgmgagm%ﬁgmpl i shed by using a conbi nati on of
serially hsybrllal zing polynucl eotides or branched pol ynucl eotides in such a
way t hat mul tiple | abel conponents becone incorporated into each
conpl ex. See Use9f artiodios fokidrug Targétihg 2 46 (Urdea et al.). | f
desi,red, the target polynucleotide may be extracted fromthe sanple, and
may al so be part iaslekamplbf howritibobiesdn bd GeetmAmtpE Nt virarfodtion ie i, the dpecific

P r anacri o ortiihe S8t obmbbing Vishy e bl 9“‘""“?@*@%%?%%? "'mggggizd f or
tde of

e reparatpon

RNA, _ Goncl0al [Rptes aniresséd on the aitech of e yiel sl e pepidy
a herpes vi r usfected|clisithat b specific antibody| cam binds tarAineflector bampenentigttached to the entbedyt a
}‘ e\t/v C?pi es Ofinerdiite BEtoMEE Edhicntifled hasF Bl ifbdiddcel, wovﬁf g lthe maardla ﬁ%@ aéﬁsrﬁ i's

atent, or u 0 . seve (S e e .r.ne
virus is r eplpl ca ‘."?15‘.‘ %cg"q %"@EFQ%&QW%'?%B% ??F%ﬁyeilg%éﬁﬁ’ 'T'Jrllmc dpdoiher e
t he protein itkiswikenhgnee gnty etiheafiecer intatharel NG where the gene is inactive. It
nmay therefsore  Forthd)srpdesof fanjeling, dntantiiolnycepecific fdn the bty prllypepice (RItgEtase, @ réghve
SAT € DY AT Loy Pkl Rt VL e, BEMEY o7 comrt
the ol ey 5T i PHREPE SRR T PPN ki PRI MR " P
anpl i fi ed by ‘friatexieghemicaimiand toxipReptides such gs;diphthera texin, cAnather(syitable effectar componentn d

t hen conduct iiggh antisbitse polfrucightide) Gptioally ertepilidtedntelipfsomaer s. 25 The
target palgynucl eotide can be optionally subjected to any combination of

addi ti ona treatments, including digestion with restriction
endonucl easePlagose Kipar at i on, for exanple by el ectrophoresis in
agarose or polyacrylam de, and affixation to a reaction matrix, such as a

bl otting rrépfEgRastip procedures using the polynucloplides piiganueiestides peptidesy oiaptivodies st Bisr by
m xi ng the r aaegtioh map by perormet byCdlagndslid laborataried) | expetimentat tdberdto®s, pradiifioners, or
contail ni ngy a dkeifdivi L.Yﬂhhcihﬁﬂéoh‘éﬁyi%%ﬁnm%%ﬁbé G586 Inl thilde E&iﬁhﬁitﬂﬁns-
This may be foll ovveop L §?sgj, or sergie}lra jon.to re Vogta'u%lgoact}ﬁd
reagent . GendTP1% " ,0TMes Ve 1 8P 4 'L"'g%bT"%'ﬂfe ffeptin 2 fjnica), gample obtained oM MR st
be at | east [dividual ag@niaktériion irctie [DNAORNA cpratdim g antibedieg redntainett dn thei sample.dén f or
conpl ement ar Yateration in cAE 6FURIBE Sufpbridntd yeiiling ifrdr th@ blebénbedt fa ln¥rpes MitbSmayitike iR Yorl €

useful (partigilifddade & 34 oF the Mvet GNAN cod ?&?%Qﬁ[ﬁi@l in the form é%’ﬁ“eo\t}éeﬁt of

t
st andard denaturati on_techni uegervﬁnom 1N the art, 35 o
stringencd cirouRARPdMih thetjpa ﬁ@f&'ﬁ omatieriin '"Q'Hﬂ‘lﬂ' tTi%B Flioicy] apreRiaf8 ontipnaly,pre-reted 1  ve
of the forteptichmertt of the tajget being tested] for. WHe usdsdhep eppliesiacreagontcoritdinedfimthe RIFRN or
(K}SHM then a dgeptbeeté‘dt)tgpéﬂaﬁjea&vﬂomﬁ_ tntmfuiagnosuccom;sohe\dt.r especti vg_ _ f
ycoprotein | S t | . qggug i!m‘i r ditions o
hi gh stri %ﬁ%n@y@@%ﬂwcﬁprr’%%éﬁg a %r e‘?‘écﬁr e sg}%_po consdléﬁ |°'or]as'e 93'?‘ use
with a pref erfPyciotige disesk fonsdstesting [targpt PHA or RNA: a reageyt apfigpdy. ysed for detesting tanget
37[err] C 3n adéir; orareagentpolyrentide, ammidoritgtetingtargét astibodydhet iy tiePresént inaginple Bhi s
wi |l be analyzed. The reagent is supplied in a solid form or liquid buffer that is suitable for inventory .
storage, and later for exchange or addition into the reaction medium when the test is performed.
Suitable packaging is provided. The kit may optionally provide additional components that are useful in
the procedure. These optional components include buffers, capture reagents, developing reagents,
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PCT/ US96/ 15702 generally require the target to be at | east about 90%
identical with the polynucl eotide probe for a stable duplex to form
The specificity of the reaction for the particular virus in gquestion can

al so be increased by increasing the |l ength of the probe used. Thus,

1| onger probewoarmoparticularly preferred for this appkecraisséasroof t he
invention. Alternatively, if it is desired that the test also be able to
det ect ot her dmispeeacting surfaces, in@ms rfar ddtetion! @orlGoHsemplds £ Mstiuclich)CandS infelpR@RNCY

i's used. Suitaldmauddr obes i nclude fragnents fromthe KSHV G ycoprotein
B pol ynucl eotide, a mixture thereof, or oligonucleotides such as those
listed in Tabl e 7. Appropriate hybridization conditions

are det er m ne@thexmembens of the/RFHVKSHM subfamdly t he probe only to
d ycoprotét n B sequences that have the desired degree of identity with the -

probe. The stri nERFAVYand (KSHV cilel iexefrplacyorpenibeis of lthel REHW/AGSHYL subRinilyt, N This mvantmn
pol ynucl eot i dﬁnﬁfﬂé iSiyniiatkiab B& M&!@ﬂﬁé Wﬂﬂo@&ﬁ%@ﬂb&l‘&m subfam

and the desired tar et se uence, Consi or exa obe con ls |n
of the KSHv 9e "ﬁg Reotnels samma m&@’ﬁ"’gﬁ'&” F‘GPZ&M%‘H""'S’S{ es
of NI VPA and SWNG:BMMMMMII e uipsigner to be suitable forrchmutmzationhnblcbryssﬁm@%
vv]9ul d res?éishv polym wasauﬁb&mmwmwemimwmvmmmﬁgoaﬁu ddéh rﬂ&ﬁ&é{\k‘ﬁﬁoﬁ:@f‘ i de
0 Vi ruse condi tions
requiring a m"ﬁ%}%@na entity %"f'gg 5 A Soqmel °§’H?§§W'P'"Pﬁ"d3digqs§8‘feﬂc°dﬂml
form ng only \HEEWPs&opes|fHm RE F‘@Bﬁ vwwmmwa mpRiey: psdesaribe in Example 12.

yarl ants. Condi t iimorderdd identily andehdiactérize sther imembers f theciapmtly/ reapgnte adl rStBULTRS this
dentity of GieRfiAaiiughido RAINN éxracted fom 4 Safies sfhob AbeBr it Wnadd W ARG ©1 1

B pol ynuc!.seotlde of and sone ot her nenbers of the
subfam |l vy, buf™hiot wi t h correspondl ng pol ynucl eoti des of other known her pes
vi ruses, i risitablel surceg HPNA forthip puspops inclusle bi tainet708 a wideadge EBV,

and ot her hummmrhe&eﬁ@isuﬁkhneﬂumm hWﬁaaMMmoaade&ﬁeagenns

Conditions c ot YR

Pref erably, %&%ﬁ&ﬁ&ﬁ&oﬁ%‘u& tions ar ﬁ%’??rﬂﬁedé%%t robe
Wi th separ at e*8mple, frfrctious, monenyeigozia Al ponEBV gegin, Mo Reiered é‘gm"dmms“"'g'b’leff ¥se
desired t & beatdeastceneafl thein diinichio distdlogical edtutes thpoconditivey witht whichi RFHVhar KV e
Su?:h Sarp' ;35 iﬁwated Thesd ShclBe? V 4)CkRALIRAS iR Whick NbrsprdifeRBdh! i bt of the pathology of the
pol ynucl eoti d Y,

anpl i fying rbm F‘Q “gh'eagmgg‘folﬁ g@@?‘%ﬁ Be ﬁo anﬁ)é%feg&? hﬂgﬁgﬁﬁg@us&? u|e\7se
her pes virus. 'ma@m ) ngpnditions  inyplyig | YESGUIRE | ‘!YFP'*?Bnd’?t‘F’B‘F@"? s'“‘!i”"i‘?ﬁt malgnast
routi ne adj ustranmsformation; especialialnt inbti liovtet toablls @f Ymplacyte tirleade! d) conditiotl® & which an
require uasiueurﬁmg I..ﬁmsashma, ea'ﬁhm 8 e m&% é%f unlaééas%ns& a%ﬁ)aﬁoa; e

nore cl osel y L nt | C REHV/ Kg bet a
herpes vir uses d'g‘f"fag'i!%“yt% mpé?(% a&" e i bdnﬁ'é?é §'a\r;? EE i de
t he RFHV/ KSH\FEH&BPW' gfata\pygpestscarropsspdiated Atk an infeetiougier enwermnnmeﬂe rGsaditions
viruses 30 | wis¢henifi norIaiiaIne:n& .of hﬁseadwana aféNcomipdratilt mbré plddmed® v @mé lagdmpe fot ai N

viruses wil|l ﬁf | g ol fibros &S héikliat N sbrBatosis,
uItimate?term |on‘gs§ch seHV2 n1—IV68 HV4 in a mantlssue

sanpl e), thenP 8 HTEpoReomas. g‘é‘?"’%'@q BASRtEs, Wedﬁt"m i 1
onitted when anneddierathict pvimonam dibsis riffuest prolffesative glomergloneplyritis Thverious types.
condi ti ons cagiokss, dﬁblﬁ!tdiﬂaﬂ%ﬁbsfshﬁ& allpéb 6f iduisimids andliyriphontasO| | gonucl eot i de

B O pol ypept & desmedype e bapfrbabd i Albefs b EES‘ it byl r ool O
sequence sel eE‘EWWE?H‘i‘M%%F@Gd’"&@H?F’W Wi “191“ ftiey mayrbe fakercfromane site,iavaived ons
can 38 sip thecdissedequthdlogy cor ttdnatichvtinard isl sqneer athet evitiesasi of eital teoplsina @esphiral blood

conpri si ”9 at mbriAddearchiisHf arl Re@edFRANRIGS Mby é(ﬁactasacan#é?ﬁfeﬁRﬁNlﬁﬁ@sdem irds. OF

SEG 1D NG 1 By ?ﬁwaﬁ%d@%%?% spopth Soborte (e ksl T P %@%5523
of SEQ | D Ngﬂmqbupm et al). Other suitable sources are celi cultures developed from such sources, and
enriched or isolated preparations of virus obtained from such sources. For negative control sampies,
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PCT/ US96/ 15702 Al ternatively, to conduct an assay that is
specifirc due to anplification wth a specific. priner DNA or RNA is
prepared fromthe biological sanple as before. Optionally, the target

pol ynucl eotide is pre-amplified in a PCR using priners which are not
speci es speg&é sopiCh as those listed in Table 4 or POrUSHAsToR get s
then anplifi usi'ng specific priners, such as .those listed in Table 7, or

a combi nat | Ot'i}mé m %L ORLI %’{W ’site@’on%ds}géce fllldﬂidaaép 'of éﬁ]gﬁ&w

enbodi nent, founas Ion are or ne
ol i gonucl eot |“HWW§‘W€PEP°F‘H“V A syfeefrom tae gongition. i r us- speci fic or non-specific
In the first The processckf Idumtﬁuﬂmsqﬁumﬁm:oﬂtm RANY/KSHY subtamily preférably Invavep thevi des

Sgegsfag Wh'pgpe &&ehﬁgbds%ﬁ@&w Bmﬁél]glﬁgt@iﬁv}eftﬁoﬁ elther singulgdyeorr]itn clt:mﬂr‘%rﬁorpf a ‘he

i fi y i fi | | Vi

required L g W‘F‘?ﬂdf"?“' g‘"ﬂ’%ﬁ? ?/‘gy"?%?@er?ﬁ?aiﬁ% S ENE, e%g? g?“’
presence of hAfextpcted from e saniplen This eanbe perfarmed,fer examplegly amplifying the polypiicieptideat i on
seri.es. Al iif 4 @abiGHEuM B GIPCRY mdaemdwedmbmmdeacﬁ@ns prdhading brobdly dpbaict i Ng

th t | .

St ai i ng. v ¢ oprvebleie Bl Qugin Hlob s g’ﬁ& fHol Wb 4. 4 ol ety
substrat e nayepes Vilures Primeiv of the gamma fyee. Fince g REHY/KSHY sublfamilvii 9 subset stoampe| e
t he i ncoryoor aempek viruses, Glycaylmtdin Brsaguenaes Sietpadeddly thts vhnmmmwemmmmedmdmbbl

(€.9., by bl Gblhnilid vibthéYney HWMSQOL«M&HP th 8 Qedofd fakiation, the a

232?322"05ep%nv%w@%%&wwﬁ%? S ftpiee. Y eaa&e»wﬁﬁw?‘@oomm t he
identity of tGiksoRmigin Bfrolyrucieetide) seaments !ﬂb@tm thesgrisuges.| The aroRification is condysted] so
be foll owed luydes p&aitibrisf Migdink €bi 1B singancy Do mmgangdmcmh mim o é-hydhdizei withur e

obt ai ned fgr omybhe esofvinﬂf equ earWﬂ}%&tn&ﬁth@ abg'[ﬁ Br?ﬁ p}ln%d I:sgngs £ or

hybri di zat’i on _reaction outl1ne eot |

nuc

gene t her apy RZU‘”KSHV subfamily specific, Tyne; 2 pfiopricieqifes. ?‘ﬁ\'/é?n"]%"’%" pAs Fadtd¥i cal s
conpri si ng viappreprigte bybridizationzonditionscthess iprirkeswil mferenﬂalb@myliﬁe@mmlp Bdrem herpes

ant i bodi es as,masgs,am,lsw,lpgredl ent. Such conpositions may decrease the

pat hol ogy of t he
virus or infect edmc%?fmx%%e su swjﬂ?’%ﬁgﬁ%%‘k&a QW@" Bngo\ytﬂu%e%de &n- speC| fic
phar mace A% c &1ose Btwe Atleast 553% identical ith the REHY 9f KB, Blyepeeteiss B purjegtide soquence o
encodi ng par thetvbeneredideeqidBany 354106 SED. Y NO: ot SEQN IDENOTS yMdye preferesd, aref those that are at

exanmpl e, for \Qagidnbit 8% HMehtidhl: thite Profefrddl € in6sd ¢ wxsm.aéa&apwoeme@tmgene

t herapy (see rall Pat ent No.. 5 et _al.).
The gener al ﬁ%‘ﬁ@ e“\(ﬁ“?%a“‘&%“ﬁ““ﬁ' efﬂwwvﬂﬁ?&gﬁﬂgﬂﬁwﬁeﬁwmmm ch a
way that it et heNepPM'E%s‘@fﬂm&t ta0Alpatbe ddeptified by perferming @rhybridizatien apagy PH &t | de
encoded t#ser gonuclectide oftha sample us%gprsawbbﬁsb ITREkbiyticieginie & beltated iy optiorally be

ide th | | d
ol et he. cofpiis GefAt | ‘?"'ZW el s B Y g *Bog £GP P20
pol ynucl eot i (?59"?%“8'#9@? %Ftﬂ"g’é? Th""get " PBM"'?&?“('&%‘P@WBW@? labeled:h as

the natural prebentTEe mébet mdsreb!)r pwpmcﬁt riepsiy@h eyclegtides t Reeferpling el lpast about 25
nucieotides, more preferably at least about 50 nucleotides contained the RFHV or KSHV Glycoprotein B

30 sequence in SEQ. ID NOS:1 and 3. Even more preferably, the probe comprises nucleotides 36-354 of

SEQ. ID NOS:1 or 3. Other preferred probes include Type 2 oligonuclectides, such as those shown in

Table 6. Hybridization conditions are selected to permit the probe to hybridize with Glycoprotein B

polynucleotide sequences from the RFHVW/KSHV subfamily, but not previously sequenced herpes

viruses; particularly sHV1, bHV4, eHV2, mHV88, hEBV, hCMV, hHVS, hVZV, and HSV1. Formation of

35 a stable duplex with the test polynuciectide under these conditions suggests the presence of a
polynucieotide in the sample derived from a member of the RFHV/KSHV subfamily.

Members of the subfamily can also be identified by using a Class Il antibody, the preparation of

which was outlined eariier. A Class Il antibody cross-reacts between antigens produced by members of

the RFHV/KSHV subfamily, but not with other antigens, including those produced by herpes viruses not

57



pronoter that is intrinsically active In cells of the target tissue type,
or .a heterol ogous pronoter that can be i nduced by a suitable agent.
Entry of the polynucleotide Into the cell is facilitated by suitable

t echni ques known in the art such as providing the pol ynucleotide-in the
formof a suitable vector, such 35 as a viral expression vector, or

encapsul at i opo@tndee pol ynucl eotide in a |iposone. The pol porrosssasioze
may be injected systemically, or provided to the site of infection by an

ant i gen- specirhémbers of the Wibfamily. The 1880 foR e stRamily imelAiirs & peisirhed, 10f BkBihpié) By using the

| t | Kk he
e el ARG L o Ao, Ay o
i s transcri beandiligns tisgc gpye. Pagiive staigipo Qaﬂﬁbmmﬁﬁ’m"&ﬂ@?‘s thecpresence of
Pref erably, tGyeopsbteicBin tiecsampiBirorh atmembercol tredRIHVIKSEY sokdamilp, prabubhe betalse the

conponent 5 a hdy@ RSB Wi e vnrus If, in addition, the tissue section is non-reactive with RFHV and KSHV

44
PCT/ US96/ 157 FBectic Cass 89}‘%‘@ ‘ﬁf Glyenrtpteln; B,in e taswe may, hederiyeg from anothes mpmber of e
surface. Vi r dhd spofamilye Simiiatly gtGiass Il antivpdigsare feund injthelcirculation of proihdjvidyel| theindiddusl of

this kind ar ana@m%aﬁuﬁjmexworwmmﬂmd»embedoménﬁilwmwmfaw B at

the surface. Lon
may enhance reco n qon %hese ce|| a{f%&"ﬁ | &fs 0 s"'%‘é'é'?%'ﬁ
system it ASHY subéamity mape canfirprd WH%WWW tha BlycormielRDCC) |
5 and vi rungapeoﬂttia virus; arid@broparing iffwithdtiat of RFHV or KSHV according lorthecsabarhigyrdefinition.

Dol ynucl ot i o o Hller 8P RANRHR/ by ot SBEuRbrss WAPRehtba dgio sruatt
Phat 1's &1 andip PR aupoens o kot deciosl ol HhirpactideUofhonene” Aesepfc ) |
Virally inf em&mwgmm&wmmwml @mv&gsmemuwam
expect ed 18 enafarecard will be obvious ba&ddnaieedl sdoasee datd, or@ nyatieraf oiitiRe adjustmenth e

transcript is expected to hybridize with the conpl enentary 10 strand
transcribed b the viral ene and prevent it fr eing translated. This
approach is fgans of G W"% gé"% RIGVARIV su ""’-" RFHV/ KSHV subfanily
pol ypeptides with G ycoprotein B activity and fragnents thereof 15

The RFHV and KSHVhis#ventienslsesmpegies alternd dympenf Glyenpipteini B pf e BEVEKSHV sabfamily o n
readi ng f2mnes. Anumberihmqmbypnphahdﬂlyemmwd indeed inytativneof sHe@GiytoprateiBq | D

NG 2 and SEQ pdip JB@héMV ﬁé‘nﬁb‘é@‘it rol B Yertain regions mﬁtﬁ&uﬁ%ﬂ\ﬁ% bdGusbidhenfida? | NG

regi ons of t

pol ynucl eot i (r}g ‘E ﬁ"cé“f”? A"Mﬁ%@ sgﬁgggh'iaﬁggﬁ.eﬁz[a '3{5 °?ﬁaéb°§ Fﬂ?‘%"i n B

mol ecul e whi casidp & '9&% Shiu et al.j and Fellet £t aljier eptepss fF prutraliaing mm-esme fet,gl] for
prot ei n sequeregiths @f thiKimbivculd isveRed in isricliut fdnBation) Mavar et al.(1992)IbregidnPinkéiedn A

CRJFYHS/SW f’fsfé N Jud b'ﬂmmatﬁgﬂ r%& QB@& o bind Wit arfRet Y/ Het)Vhorrdiidr vbived in
intraceliular transport of Gi rotein B during biosynthesis.

Some of the residues described may be conserved between the Glycoprotein B molecules of the
viruses investigated previously, and the Glycoprotein B ‘molecules described herein. By analogy,
mutation of the same residue in the Glycoprotein B of the RFHV/KSHV subfamily is expected to have a

30 similar effect as described for other viruses. Altematively, functional regions of different Glycoprotein B
molecules may be combined to produce Glycoprotein B recombinants with altered function. For
example, replacing the Glycoprotein B gene in a pathogenic virug with that of a non-pathogenic virus
may reduce the pathogenicity of the recombinant (Kostal et al.). Either mutation and recombination of
Glycoprotein B of the RFHV/KSHV herpes virus subfamily may lead to aitenuated strains, in which

35  either the infectivity, replication activity, or pathogenicity is reduced. Alterations in the Glycoprotein B
sequence which have these effects are contemplated in this invention.

Attenuated strains of herpes vinuses are useful, for example, in developing polyvalent vaccines.
it is desirable, especially in developing countries, to provide prophylactic vaccines capable of
stimulating the immune system against several potential pathogens simultaneously. Viruses that are

40 engineered to express immunogenic peptides of several different pathogéns may accomplish this
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There are a nunmber of honol ogous residues to G ycoprotein B nol ecul es of
ot her sequenced herpes viruses. The | ongest sequence contained in
SEQ TD NO 2 or SEQ 1D NO4 but not 1n the known sequences of other
herpes viruses is 9 amno acids In length, with two exceptions (SEQ ID 25
NCS: 64 and 65). Longer matching portions are found el sewhere in the

A ycoprotein ' aci d sequence. The |ongest is thgrgk 30 acid
sequence froﬁﬁ’owghovm in SEQ 1D NO 99; the rest are a 16 am no

acids long or_|es E fragnent of the
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G ycoprotei n Bedignagnent shown in SEQ D 40 NCS: 2, 4, 94 and 96 can be
used to i Sntify virus-specific and cross-reactive antigenic regions.
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response 5 38plicativa ghase, Jp addition, Glygaprotefp Bdﬁ?’ﬂiﬂ?”?"ﬁ‘? e‘i?'W‘PPF"a

expressi ng t heradiajecaniongsing viral iFfecti@pleyattéckiog sites of virabraglicdtionin best cellsy al so be

i nduced by i nj ect ynigndRtioR Srxbied WaBdird|corfpdbitibns andintethod féridéiig thdfin the bR¢éntion and

G ycoprotein %mgﬁt&&hg“%%r %ﬂn@aﬁ%ﬁ%ﬂ Thus, any

peptide of 5 i L I's uni que mil”KSI—I\/ Is a potentlal

virus-spe@ffic  One sedey of pajqodimants relate (tqjaqhve YageingsiThesg ceprosftiqrssiers. depignep to ¢
anti body. Si nstinalaleyan immyne pespdriselin thefindividhil being-trebted BgainstaBhgbdrotaimB.r Tisby\gerekaliyn t he

REHVI KSRV Sub gl e Eharkthé'e Aloiéle, Ribotic th ta@aﬁnm&&w &bel o

subfam | y-speci {

d tid
are shown in T chgﬁﬂD&a%‘Pmﬁ"&%er EWH“F'HOémEP'P B | mafity he 51 3 Sypfice a | des
recogni ze thawdwmﬂla'WUMq%¢w-sséesmqneqﬂemesalmmwre@qe med by

m nor 30 of an expression vector. Polynucleotide vaccines may oplionally comprise a delivery vehicle like a
{iposome or viral vector particle, or may be administered as naked DNA.

Vaccine compositions of this invention are designed in such a way that the immunogenic
fragment is presented to stimulate the proliferation and/or biologicat function of the appropriate immune
celi type. Compositions directed at eliciting an antibody response comprise or encode B cell epitopes,

35 and may also comprise or encode other elements that enhance uptake and display by
antigen-presentation cells, or that recruit T cell help. Compositions directed at eliciting helper T cells,
especially CD4* cells, generally comprise T celi epitopes that can be presented in the context of class I
histocompatibllity molecules. Compositions directed at stimulating cytotoxic T cells and their
precursors, especially CD8* cells, generally comprise T cell epitopes that can be presented in the

40 context of class } histocompatibility molecules.
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alterations to the length of the peptides listed and/or noving the franme of

the peptide a few residues in 15 either direction. The d ass
| peptides shown in Table 8 are conserved between d ycoprotein B of KSHV
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RFHV, KSHv, aheytatadadrcellsnDiwipeginginer chlls; gsdieth. Infections for ttesting ongaing infectioh @ekferdblyndi ng
to this re&gi eompre@édnipsneni chpdblé 6f eéting bEte hélgen bk S cRuGSe T3l SCoNpesifoRShRi N,

ot her, ang | Pitar ey sl T4 e Ol ol s e 120 i o s it
The prepg/ratlog and jgsti

Vi ruses. Wmeosmonsforacﬂvevaccines is outlined in the sections that

PCT/ US96/ 157 Gdiow. TABLE 8: Antigen Peptides

Specificity Another series of embodimEifis!RlMfeS to passive vaccire® 36 biner Hateriad far Midpiive! 2SS

| : S‘I?‘ar,ﬁgvmth_, . ) é—l\/ .

YRKI ATSVT\9YR&°" r. se cngosmons ge%e&ally comprise specific immune componsmts against lycBWam BnHVG B

RYFSQP that are imediately readgdo participate Shyinelcneutralizationsr efBIEMibrK SHgrapeutic metypde 4

IhYAEPGV\F PG Yhuii these compositichP are preferredib prévihi patfiblbgic cAbdquRRGEE of AlrétBht viral exposured 2NMTR
erpes Viruseg tark § 99

THOBS oy mﬂa_w Bﬁﬁffﬁg&(m% moun.ﬁKJ"a sufficient |.mm|.me

dass I1: response to an active vaccine. Such individuals includethesgwith congenital immunodefigjencies, 67

Al TNKYE 15 acquired imfnunodeficiend®8 (such as ﬂmnfmbdaﬂb & or drRFdEyl<iipgis), and those on

\S/EWER/) immunosuppréssive the '%Qfoﬁéimﬁﬂ‘nlﬂycorﬁmstemids.

SuitaZle materials adoptive transfer incluzg specific antibody against Glycoprotein B, as
described beiow. Also included are the adoptive transfer of immune cells. For example, T cells
reactive against Glycoprotein B may be taken from a donor individual, optionally cloned or cultured in

20  vitro, and then transferred to a histocompatible recipient. More preferably, the transferred celis are
autologous to the recipient, and stimulated in vitro. Thus, T cells are purified from the individual to be
treated, cultured in the presence of immunogenic components of Glycoprotein B and suitable
stimulatory factors to elicit virus-specific cells, and then readministered.

Certain compositions embodied herein may have properties of both active and passive vaccines,

25 For example, Glycoprotein B antibody given by adoptive transfer may confer immediate protection
against herpes virus, and may also stimulate an ongoing response, through an anfi-idiotype network, or
by enhancing the immune presentation of viral antigen.

0 Vaccines comprising Glycoprotein B poiypeptides
3

Spaecific components of vaccines to stimulate an immune response against Glycoprotein B
include the intact Glycoprotein B molecule, and fragments of Glycoprotein B that are immunogenic in
the host.

Intact Glycoprotein B and longer fragments thereof may be prepared by any of the methods

35  described earlier, especially purification from a suitable expression vector comprising a Glycoprotein B
encoding polynucleotide. Isolated Glycoprotein B from other viral strains stimulate a protective immune
response (See U.S. Patent Nos. 5,171,568: Burke et al.). Preferred fragments comprise regions of the
molecule exposed on the outside of the intact viral envelope; located within about 650 amino acids of
the N-terminal of the mature protein.
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TVFLQPV 7 71

TDNI QRY 7 72 Cass |I1l: Specific for
RFAV RGVITEAA o 73 Vi rus
specific[err] KSHV RGLTESA 7 75

RFHV PVLYSEP 7 74

KSHV P 7 76 pCT/US96nsI02 L€ 1]

E
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Preparation of [fimaliesdpgmests of 589 amino acids comprising pasicuier epitopessif GlyerpoteinBAREsLN may

be prepared hmwea]gralmrd@oﬁéw Ghése lrrf}ay beptepared by aryfof N hﬁho:w:dbdcﬂhd earlier; mdst OWN

Dol ypopt 1 des e b @lnfd almbis. Prefmes tagmonts o brodd \HER e itiRichic mna

f r om sequenc®P@sEed opine outaide ef the Wl Anyplape. Even more-preferred e frometts iF‘Q“%‘g"‘ a

sol i d- phase bisogicalffunetiod ot Glychprotejol B.. suchfas bindidgttecel airfasegbogptors onpenetratiog of theRisids

encodi ng t hejn@d@sdrdefsnPol ypepti de may be isol ated or synthesized

géT/ US96/ 15702 "“"‘\‘{\'P”‘g{g"/&‘%ﬁg’%"ﬁ&’ PUoPSE maY e Prericted by Jlaortime known in e . APHSPIS.  and

transl ated USRS foff ceihrecapiorsamay ba eieraingd for expmple, by identifying segions of yariahle pelafibh ¢

reticul ocyt e(Hopsét alseeIDAmMpIE 9)) Antigenit Relsignsdtr Tadell receptors may be deterimipid) &t example,

pol ypept glesy, H&ﬁigﬂ 3bnd Uedable! of Sorhif aff BnbHigatnic! NeiO B Rk heBenttior? bidove of a

conveni ent| yhiggcglgparﬁ%lgy molecule. Antigenic regions may also be identified by analogy with Glycoprotein B
molecules of other viral species. See, e.g., Sanchez-Pescador et al. and Mester et al., for B cell
epitopes of HSV1; Liu et al. for HLA-restricted helper T cell epitopes of hCMV; and Hanke et al. for
cytotoxic T lymphocyte epitopes of HSV1.

20 immunogenicity of various epitopes may be measured experimentally by a number of different
techniques. Generally, these involve preparing protein fragments of 5-20 amino acids in length
comprising potential antigenic regions, and testing them in a specific bioassay. Fragments may be
prepared by CNBr and/or proteolytic degradation of a larger segment of Glycoprotein B, and purified, for
example, by gel slectrophoresis and blotting onto nitrocellulose (Demotz et al.). Fragments may aiso

25 Dbe prepared by standard peptide synthesis (Schumacher et al., Liu et al.). in a preferred method,
consecutive peptides of 12 amino acids overlapping by 8 residues are synthesized according to the
entire extracellular domain of the mature Glycoprotein B molecule, using F-Moc chemistry on a nylon
membrane support (see Example 11).

Reactivity against the prepared fragment can then be determined in samples from individuals

30 exposed to the intact virus or a Glycoprotein B component. The individual may have been
experimentally exposed to the Glycoprotein B component by deliberate administration. Alternatively,
the individual may have a naturally occuming viral infection, preferably confirmed by a positive
amplification reaction using a virus-specific oligonucleotide probe to Glycoprotein 8 or DNA
Polymerase. Blood samples are obtained from the individual, and used to prepare serum, T cells, and

35  peripheral biood mononuciear cells (PBMC) by standard techniql_ses.

Serum may be tested for the presence of Glycoprotein B specific antibody in an enzyme-linked
immunosorbant assay. For example, peptides attached to a solid support such as a nylon membrane
are incubated with the serum, washed, incubated with an enzyme-linked anti-immunoglobulin, and
developed using an enzyme substrate. The presence of antibody against a particular Glycoprotein B
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To express d'ycoprotein B in mammalian cells, for exanple, a mamalian

expr essi ofF vect orForms of Giyegeotein B compriaing puiaple PRilpesmay Optipnally jhe dregtacchamically to

anpi ci | | i n- r esphapteatheicimoehagenidty,teapaeipiy ittheyccomprisel 180 amino acids et lesst uttetreutarental | an
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exanple, to gﬁ? cells deficient in dhfr, and transfectants
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oxanpl e, by | mmdwm%%@ Bl B, 50 14ects Sae, Gmpreh i b W, SRS,
ant i body. presentation of the immunogen or oMenmse accentuates the immune response ag@nst the

immunogen. Suitable adjuvants include alum, aluminum hydroxide, beta-2 microgiobulin (WO
35 91/16924: Rock et al.), muramyl dipeptides, muramyl tripeptides (U.S. Patent No. §,171,568: Burke et
al.}, and monophosphoryl lipid A (U.S. Patent No. 4,436,728: Ribi et al.; and WO 82/16231: Francotte et
al). Immunomodulators such as Interieukin 2 may also be present. The peptide and other components
{if present) are optionally encapsulated in a iiposome or microsphere. For an outline of the
experimental testing of various adjuvants, see U.S. Patent No. 5,171,568 (Burke et al.). A variety of
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with a 35  adenovirus types 4 and 7 have been shown to have no adverse affects, and are suitable for use as
vectors. Accordingly, a Glycoprotein B polynucleotide of the present invention may be engineered, for
example, into the E1 or E3 region of the viral genome. It is known that adenovirus vectors expressing
Glycoprotein B from HSV1 or HSV2 stimulate the production of high titer virus-neutralizing antibody
{McDermott et al.). The response protects experimental animals against a lethal challenge with the
40  respective live virus.
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the antibody, and then with a detecting reagent such as |abeled

ant i -i nmunogl obulisipreferred as a vinis fd 4 live lRe2oribirdMOETiNe 6 a febdinbinaiid oI virdd, espabialy

captured in nfaO
spgm fic ant F’E&%‘d% Eﬁg?é’rr]ét I N tr?téd %@gd%%&sgﬂ& Fﬁf%ﬁ%@%ﬂgwawa

desi gned in 3 ViryingeR factas, forgxampls, bydf"@f‘@%ﬁ?ﬂ? nof 8o RSR feading frame relalipadp o ¢
ant i body f or tiei factor (.St Batent INo.n$,364/T73: Pacletih et al). trheprepareMefvacmqaeptGlyduprotéme

amount of 5'sa'§‘§d.°%"f‘ c”"é’ﬂf‘?"“m“ pltent Rfuch Hthbdéy % *"?E‘f‘t’"s'“ o g
usi ng any 01I‘D & under g a ””’3’?‘%%%?’ %‘ﬁ“‘ﬁ% ’%Q T

cont r ol sarrplf‘ésfaqclﬂm ahatw. w@auesfwmem per dose. Single doqu nytlbeemfﬁqvgt tehe
reagent pol ypamawb\ aamapﬁsuoﬁee vsiccin@ inksredimBifan@fcompridng GlycuproteErdfHSUl by MRy
be 10 dete %ﬂﬂMI%ViﬂﬁaﬁWW otein Bis used, or a

f ragnent conpr|5|n reglons nserved between herpes V|rus
then antiYodies yacgjne ip, this;categorks @ selfrastembling saplicptiongiefacive hyprid virgs, See, for
Cross-react i \esampie; WOR2/05263 (Inglistet ald.p Thepetticle aaay eoritain, Sor prapipler capsid it enselgpener al

Screeni Ng as gfdopfofiing, but not andrbdct WraiteRdine! Rt ahidthed iR thidGiveriion, Yhe dithe gifdopiten®i-  TO
render the agsa Is&gm fI& folﬁmﬁ t1 bodi es directed either agai nst RFHV
| gen

or against K S COfT’E)I‘I si ng non-conserved regi ons of the

appropriate 15 "GW@IEPGF’E‘?"W’E 1he Prriid ik pragugeddiyjavikq) uestor of adiFs! species; haviag Bj st ed
in Class 15l | sﬁcmﬁﬂhbmﬂﬁﬂg;ﬁmadﬂhﬁsmmm along with @hcogingCragione |idr a d&idi S

d T d ghaael
use 0 simyhj Qﬁ‘gmdﬁ&&’f&%% rofbgd ?&le?%se@%@é’b% tﬁ@:\é‘ﬂ&%lvf’gg% A

related viruses o e ?am*ra er es : ant|

pepti des ar e “SHPURYING (gl tppcies are s &W%geﬂ‘f‘”f"ffﬁg'ﬁ“ﬂ'@?wqmss | |
of Tabl e 8. PPW@D&MWONQWMPMQIF &awf-mmy@ptePMspn-#Mwamdes In a variant of

An]Ei b?di es  Stigmbdineht (holynutigotides EREGING the ickpdR ahd érRéldpe QRcPRIEING Wil PhodiBeddnWe tlhe
I NTectiony eg aYa?aSvaé dzrﬁeu fTohWﬁdm}él Hodies! ac@;t?nagaﬁéh Rgﬁk.ﬁl@n&y%ﬂh‘éﬁ@&%ﬁca

nmenory of the ter I nstance, to current

i nfection may 'BEVAEEHEUHYLEY: FiVoprAuing infesiys anemin virup. Pr VISR ¥yt o JrecSveloRgnpr y
by det er mi ni regeoding region$) goroprises 8 @iycoprdtein Bnerichdingypolyfusieolisie cofifiilecpresent iavestion. nay
be conduct ed Fréery, GilerElégetOionbrits &rb @ndoftliiby a herpes Virdé!Tpaiculafly SR REHRAKsMVL N
e, S Bkl O S UL s LIRS ks ST,

ti-|
G ol 55525 i ESE A W SR TEHTD ARANSIPEING o pPPsiar sfler Moo beseh ArakgRmigg ey

ant i bodi es alberfathenylrites i destrétaby téngifgation thrdugh i Suaiese cushion. mPamticikksomayCaide e nOr y
of a PryRutbdMh 0188 t6rmbiin QM0 folZ3hEbrélHor 18 Foministration as a vde&neOf POl ypepti des
to design or scr QF A" ancompr\{slinrgaal live attelqnted virus or virus analog may be lyophilized for refrigeration.
Diluents may optionally include tissue culture medium, sorbitol, gelatin, sodium bicarbonate, albumin,
30 gelatin, saline solution, phosphate buffer, and sterile water. Other active components may optionally be
added, such as attenuated strains of measles, mumps, and rubella, to produce a polyvalent vaccine.
The suspension may be lyophilized, for example, by the gas injection technique. This is performed by
placing vials of vaccine in a lyophilizing chamber precooled to about -45°C with 10-18 Pa of dry sterile
argon, raising the temperature about 5-25°C per h to +30°C, conducting a second iyophiiizing cycle with
35  full vacuum, and then sealing the vials under argon in the usual fashion {see EP 0280197B1: Mcaleer et
al.). For vaccines comprising live herpes virus, the final lyophiiized preparation will preferably contain
2-8% moisture.
It is recognized that a number of altemative compositions for active vaccines, not limited to those
described here in detail, may be efficacious in eliciting specific B- and T-cell immunity. All such
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30 Interfering with the G ycoprotein B gene or gene product would
nodi fy the infection process, or the progress of this disease. It is
an objective of this invention to provide a nmethod by which useful
pharmaceuti cal conpositions.and nethods of enpl oyi ng such conpounds in the
treatment of ganmmma her pes virus infection can be devel oped and

E?E%??'nlg FiﬂM”sﬁé*gﬁr%Lﬁbreﬂsﬁrveaﬁﬂaéfﬁéf“%:nﬁ'ers of tho AR 55 "
S
Cranelat ] on oforpeasend by Bkl be %ﬁﬁ"m@@%ﬁ@ ey ool °th%¥'?§?‘§

with the biol WQ?E‘MGW%W?'PBWWQ%%ER idn gsga adliyRiogmoienthy t he gene. It is

not necessary that the nmechani smof interference be known; only that the

i nterference bﬁcﬁ@é&ﬁﬁﬂ?ﬁﬁlyeopmmln ?erroaﬁgm i ons associated with the

I nf ecti ouss process. Pre drugs i ncI ude those that

Subst rat e on’ t ar dapoekfyell'bltierts el ity Pl Sonilymp iy scie,
preferred ar etrqufgr o pmggiately confer a level of humgqeal igtmumgdape treated subject. Passively
PCT/ US96/ 1570£Hmmistered antgipedprotiin \Bodxperimentslly prdtects agdinst uetial ichdiieriga aith ofierherpes

G ycoprotein &Lrhﬁ&ub{éh&ﬁih tﬁnm{.m@r&ﬁm Eélé-luinn&{[etal may be

necessary Vi T ert o |ts ogl C. functions, such as
penetrat | 6‘; of tg?'g I'f'@""z'ﬁ %"' 8"’ b Pasiost which profecion 8

cross-|inki ngWotlhmemmrMMVWmmms antigenshef rtiehy
PLﬁ\éfpghn?hgmM bé ﬁd(\)eag Thé Sntibdé}p Sriay Bé Spedific B G RIHVARYIVIILSHaAIL (Giads 1

i nvention pr o?/"'lg%”%%?’rrrat'%r oﬁ arvgus sgyéégé'agshggrrﬁfaug}eéﬁt iyegeqdmganawc?glfce"geg

det er ni ne whi ¥agtment. Preferably, the anfibody will hayp a’b?“Pﬁl’ ffinfty geapolyyainst antigen otrs leag pbaye

br ought t @5 betd® Mirmaere preferablpit will berptdeasthbout a1t Mimere preferablyitwill sndt llegstiabawin'? and
those whi ch niy. iéh s brrorasly, It mntbbeo'*m B rffore. Intact antibody moleculed SectmbiRéMth, fublorP! Ves

conbi ni ng an actlve 0 I n t he u | " candi daf.e, and
10  determ Ay 'eﬁ%%ﬁyf‘ﬂ'g"%%’gﬁg (:hw?"ﬂ @g?@ﬁ%f‘g"?}*@ reERmLinRTls ble
phar maceut i cal® e¥res8 patvrel @ntibady@flector funclions\prerafered | W‘%M‘WMN‘S ineludg bitare
encoded by t het fhiled iR Bggegitiof tiboty-dehéhBenbeilyartChibluiicity, complérnent adiivatioh; Bt
has G ycopg otga's&.&o@.ct ivity. SUI tabl e fragnments nay be obtained by
expressing a net| a in eredmépa)e tide encod| ng an active
site of the nol ecAd\“ ) ing, 18 ’mg@ﬁ: b ean papierpepen.  For
pr ot eases andsvptam\cfpymwgpnt the aatmwve Pl‘quyvelmnsmﬂfhnafd mhm vt taGhelass.drot |

the entir et ﬁ5muooﬁl %ﬁ&l’b:?ttlﬁiaﬁﬂb&yi rﬁaym?umad prefeily bRAE Igh Qlss/TTTHS bH’ﬂEderH bl SO
. conprise othe |.C
- conp ﬁe progag,l@.a %p&@%ﬁ&ﬁ%ﬁg S’omau of nlIﬁ&:%H{n Snthiies 4 "ihs

activity of t neasure su stra
bi ndi ng, 25 Prefaieed dhal fhe praparation b&l‘“"&ﬁ“"&%ﬂ“ﬁg"f PWE&W%’“‘!?@%‘J?W 368“9'"3'
per haps | i nkesntibogy aousae! |Qhes eniparly tmoleculdscaf idbsiredheactivity, and cardaxs o stabilindrs midy behe

bi ndi ng react“aéuaﬁe,punﬁc,t,m One enbodi ment of the screening nethod is to
measur e blndlng the har mac di rectl t he j.sol ated
G yooprotein B o s i g iR 2o vl 8 A op s WonleBB.

site of of the species whichlstobemtecl This istopreventlhe administered antibody from becoming |tself

30  atarget of the recipient's immune response. Antibodies of this type are especially desirable when the
subject has an active immune system, or when the antibodies are to be administered in repeat doses.
Accordingly, this invention embodies anti-Glycoprotein B antibody which is human, or which has
been humanized. Polyclonal human antibody may be purified from the sera of human individuals
previously infected with the respective RFHV/KSHV subfamily herpes virus, or from volunteers
35 administered with an active vaccine. Monoclonal human antibody may be produced from the
lymphocytes of such individuals, obtained, for example, from peripheral biood. In general, human
hybridomas may be generated according to the methods outlined earlier. Usually, the production of
stable human hybridomas will require a combination of manipulative techniques, such as both fusion
with a human myeloma cell line and transformation, for example, with EBV.
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the nol ecul e are expected to interfere with dycoprotein B activity. Thus,
the entire A ycoprotein B, or a fragnment conprising the active site,
is mxed with the pharnaceutical candidate. Binding of the candi dat e
can be nmeasured directly, for exanple, by providing the candidate in a
radi ol abel ed or stabl e-i sotope | abeled form The presence of | abel
bound to t he woywmesntein B can be determ ned, for 25 exanpbPEr/usss/15702
precipitating the Aycoprotein B with a suitable antibody, or by providing

t he nol ecul e In @pretexdianbtiica, mmmhmwmmmahseﬁen&mm&olaﬁﬂannmse

after the reaginbishhl nddanih |§nh&6ﬂi¥119ﬁ§eaeio%wm:an mﬁ»o?g Jm%t 4l
may al so be ogserﬁed as ? con rnatlona change, rexa B

di fference sp W*WQWE@Q‘W" Wc?ﬂ?"&r‘“‘!ﬂ"@'ﬂ?“m sm
Al ternativel yat b?ﬂh@nmgﬂmws lmmunclsbbuﬂelim piiaine dTHeanimals carp gerieticallycengineerad: tof or

exalrrplte dGsycem Risrfanfhedvg ching @Ak mmwmeaﬁaﬁumtg\afcﬁem : l.mtafsfs?ﬂghﬁ@felu f '
nucl eoti1 de or g”ﬁ“ 1S a e al e I N n (0]
o;&g E"EP&"% Fﬁ%&m ‘?evant VP dfq?hs(?ﬁlca" g

t he candi dat e em ca
subsequent bi RiEP3Y PRivclops antibagyepnd dheir dymphomigs can be used to P'epamh@wm%imé‘mwﬂrrent ’

of the screenmgomhmdpmmaﬁwmmmmnahésuhmaﬁibwﬁﬁaﬁhﬁhmﬁmﬁ&b
candi date to WKL‘:‘W bi nding of Gycoprotein B to a substrate or

substrat e anal og eferre .S heparin, coupled a solid
support sd‘?h as S@ﬁﬂg{’ E?‘ﬂ]‘&??gaﬂgm"?'?m'l o"ﬁ‘RW’ﬂé" PRECiEcHy faR/Clyqopspteig 5
exanpl e, by pBd firy Wgew indanohertspecies csutthas ©mpese,pand tthen hurlnized) C Tk limanige ihe

Wi t E t he pgar ARibEdY] the Pblynucieotide SrBdMgAAS Speciishtitiy fshebiata] érmgén%u{dﬁé 'rdauoni Ben
washi ng and c

decreased the am)ug%dkfgﬁ agl oactlv&ﬁ&%éﬂdeﬁml%hégﬁggﬁﬁ g'ﬁ'f""d’&'ﬂm"ﬂ%'f”@édrray
al so be test e§mpigipd specificity.; fliema fupleptide 2eqmpree pfithesppciicantihodyois obigiped-and

i nteracti ofs |peiwedesigih mmmw&maahmmrmmuewm for eainpie, Dy NS .
WO 97/ 12042 enemical synthesis. The heavy chain constant regmn or the light cham constant regi

PCT/ US96/ 15702 fg screenin matsliumI S
to measure th& 5EP EErakly b‘{"hgre sﬁap‘ﬂ’ﬁ‘ggﬁ’[q?"cﬁl‘mm “9'°“s¢°§?15‘f"&3t"@"‘{“89 Ibifi e an
activity of aﬂeiﬁe‘iﬁﬂﬁ& E'&?PP‘&I%Q’“@\&(%“‘&!F“BP‘W@“M ¢haing outsidethei compiemdmiarity

d ycoprotein Betemmmgmgﬁnqeomaémwbsmgammdumaﬁewmﬁpﬁémwm&m n B,
put ot otZer COMBRASHES pldiaionEmeAR 2P 12 Rfatie resion T kbl i S ilnan

function. The Ity of the arti b|o cal unct 1 an
such as 53‘3?{9?%& PV B‘P%&%‘Ej‘?ﬁ““ﬁ%m?' Ardn ?'ﬂ%?"(?f?d‘"?%”‘t‘ﬁ‘ e stivcluge of ey 1o
presence and Slpdingsite- MMamnmamsmmmmbmmmsmw Padom.i ¢hiong an
appropri at e t paridiar technique (WO 84/1150B Cdrtol eﬂﬂ%ﬁtpb%nﬂb&ﬁenﬁis%m isf dVeldpbPusing

devel opnent OsatﬂgﬁE ;t f F&"*’ f I on
by rati onal dru esl gee ggtér?i M&M @?ERI cksoseqé’frlcg °?8+
this enbodi specifc i ‘scﬁ°FPE ‘Hﬁé’fe @?“F‘lf@?"&?% ¥ emine eeigsipwhedinei n
Bis determ n@@gereblltdmr coptactiwits GDB'E.i o7 eontacidith ioprgsitipaheids @ra idilified! 1Tee atherraminaci d
segﬁegce olr RESY 46 a&ahu;wdaae r@adaeaw Emﬁuké\{neﬂeémml fsus BRMEN mké&obunn
met hods i nclu ationa SIS he
formation of gﬁil-ldl of"'n sﬁg%laﬁﬂgy F‘Serre qﬁ"?‘ Fid, Eanstocied o o
crystal | ogr aptst © ﬂnm’ﬁéjl"%“t‘ “&WBWF@'%“?H@““‘W as the
gl ycopr ot €0n, owpmbwanarmbnyydoneent ation of inportant am no acid
gr oups near the sghsiné aktBod) dbibinBd) using Sy oPthesd RMNLEE is! iy isBRREl, HRe@ R a OF
pharmaceutically compatible excipient. Stabilizers such as 0.3 motar glycine, and preservatives such
as 1:10,000 thimerosal, may also be present. The suspension may be buffered to neutral pH (~7.0), for
example, by sodium carbonate. The potency may optionally be adjusted by the addition of normal
35 human igG, obtained from large pools of normal plasma, for example, by the Cohn cold ethanol
fractionation procedure. Other diluents, such as albumin solution, may be used as an altemative. The
concentration is adjusted so that a single dose administration constitutes 0.005-0.2 mg/kg, preferably
about 0.06 mg/ka. A single dose preferably results in a circulating tevel of anti-Glycoprotein B, as
detected by ELISA or other suitable technique, which are comparable to those observed in individuals
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exi sting conmpound is suitably nodified. The designed conpound will have an
appropriate charge 15 bal ance, hydrophobicity, and/or shape to permt it
to attach near an active site of the ycoprotein B, and sterically
interfere with the normal biochem cal function of that site. Preferably,
conpounds designed by this nethod are subsequently tested In a drug
screeni ng asgayeydpfeh as those outlined above. 20 pcARisoE LS
agai nst dycoprotern and their preparation The am no acid

sequence of t W . di hergi n_are rei o0 the
hosts t hey in%c@yg_ ypo%"%?%ﬁ#";gm%ﬁg?&%%gﬁvﬁfd Weﬂ&%@%'é?e
known to be sEATBIPgIding virus, or whichareyewy from sxparimerial wark to\bg protegtive: egeingtichallenges | s
formed i n humeithea pathologicdosegdvimis. as a usual 25 consequence of infection
with hCW. By anaidafhstratioh sﬂoﬁldﬁmmﬁéhkm&d 67 intamRNcRhrdtuda, At intfiveNousi/Sahd:
and ot her nmper t he RFHV, subf am | i |1 be i nogenic In’

nmanmal s, igr;rgl o |%°8‘§1Wn@§?§ i dabine e B%E%WSMT g;’%a'ﬁg'aﬁbw B8,jakeh e
observati ons Wihsiadividyalsl whirhavh@ tistannef| systemicaliergia reacfiops\following administration of human

Ant ! ﬁodl eS aggeied. Ror PRPbYRCR {dpﬂﬁau'aﬁt i thd BRbbdy rébt::ﬁﬁdﬂnﬁévediﬁJMly%Yaidﬁiﬁkhﬂd aknown
in the art. . . uctjon. in an ani .

experi nment al |‘c'*’,'“"1“?“°? s@%k@%‘?‘p‘%ﬁ%r@ﬁ%&@mﬁ%ﬁ"ﬁ%ﬁ 8 P 58‘6’8?'71 Fog y of
a pol ypept i dex‘iﬁﬁf”‘g‘?ﬂ!’ﬁ apriicationsciireantibady prepajatien is praferebly,administered within opg Week pttee ~ or
conbi ni ng 10 t éxpeaurequwipra \peeferably wititin 24 bours; eneasciosh asCHossibiandfter & exposure. NSuYSEuent

1] ect ed i nt Odcleslylopahddy b gven ¥t kgl Y itk : PT ef erably a rodent f or
the preparation o clonal. anti bodi es: preferabl .. _larger ani mal
such as a rabbit %r'g%ﬂlg’m '"%P@f)'gsr %ﬁ"gﬁ’ '@F'“p@? 9’5?%%%%‘?%6%!?%‘5?“’ Bpd | s
pref erabl e t othe approprigie Jpite| and, sghedule of dminigtratione will d¢penrt o rthen tlinisal stitos ) andd
weeks, and begiuiredents ot tib ipattbulal 1RdhidnilibBiRgieats@.UTHaGhdIR o8BS particuBErSgithétas uibae 1

week | ategs g ibili ofth§ﬁE§‘lﬂﬂr\4 Slafi O he i mmuni zed ani mal s provide
a source of poler;?:ﬁogsr'la'lty ant | bodi e, %Det aile o procedures for purifying

specific antibody activity froma source material are known within the art
| f desi r edThe tiaegoing desction pravides.Jotyr slia.td detaiigd emiandtion biawh@lycoprawinfa ed
by such t echnéngeti® réyfond btNerés Virfses, particulary® tRbe 5Pihe BEINIKSHY shbfamdy cHNbs idehtRbd

%e g '7;3 '1t2 8t4 '2 Ol sEqLEREL Shtairfell” POTHLOEEEP EYenihs 1) eRGkhS e TR Giycoprotein B of

PCT/ US96/ 3% 702eth RFHV ang KSHY, afe Retyidedat ogr aphy and i nmunoaffinity
chr omat ogr aphy orirhe payhclentideckquetives listadiherein fonRFHMOdnY KSHV bre Gelieved to beCdnicciihted 0 a

sol i d suppor trendition of the sequencEObofifaMBediin 1d) binAGiofdRs érh ¥RChetpés hiklabyinZhd kst t D
an intact d y&g@r‘eé)hs%k I;IQBE{ISOI‘ a &%a ment t nsgso I SI Ng, conservead seguences
may be cross-reactive e ygﬂ’?’?ﬂ P FERENsU 5P g’?’t ped,fram myftipie
virus or subf%anes-Howpxes itisirecognizgd thet sequpnsespbigiped byramaiifizatiommethads such esPCRbAYy
speci fi c 2nt i @mprise stoasionaerbi @the sequence as a result of amplification. The error rate is estimated to
be between about 0.44% and 0.75% for single determinations; about the same rate divided by ¥{n-1) for
the consensus of n different determinations. Nevertheless, the error rate may be as high as 1% or
more. Sequences free of ampliification errors can be obtained by creating a library of herpes virus
polynucleotide sequences, using oligonucleotides such as those provided in Table 7 to select relevant
30 clones, and sequencing the DNA in the selected clones. The relevant methodology is well known to a
practitioner of ordinary skill in the art, who may also wish to refer to the description given in the Example
section that foliows.
it is recognized that allelic varants and escape mutants of herpes viruses occour.
Polynucleotides and polypeptides may be isolated or derived that incorporate mutations, either naturally
35  occuming, or accidentally or deliberately induced, without departing from the spirit of this invention.
The examples preserited below are provided as a further guide to a practitibner of ordinéw skill
in the art, and are not meant to be limiting in any way.
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| isted above in Table 8. Alternatively, polyclonal antibodies raised

agai nst a larger fragnent may be rendered specific by renoving
unwanted activity against other virus Gycoprotein B's, for exanple, by
passi ng the anti bodi es over an adsorbent made from d ycoprotein B and

col l ecting the unbound fraction. 10 Al ternatively, imune
cells such asygpi/efacyt es can be recovered fromthe | nmuni zeckosysmerbs

and used to prepare a nonocl onal antibody-producing cell line. See, for
exanpl e, Harrow & Lane +(1988), U. ent Nos. 4,472,500 (MIstein
et al.), and U. S. 4,444,887 (Hoffman et% Briefly, an

ant i body- produci.n ca I nt a b fusion, or by
transform ng Exa'"pq‘{l;(n @5@%%&33"'2’%%&# 5%/'5’? Barr Virus, or
transformng wth oncogenic . The treat ed 15 cells are cloned and
cultured, 3nd cl oiwee ?“%é’%‘@ Nest PIIRoM g tPes Wik (Bvarraiain Bimaipsulesiwere pbtajnad fromutye

specificity. PIR proteirsgatabase, of degivedcrom BNA seayendse optaindddromethie GenBenl database. The
SquernaE agts M?ﬁcékmigrﬁﬁbﬁ&ﬁbﬁrﬁﬂ@&aﬂgrﬁiéﬁtbm@ﬁnﬁiﬂd@hand the i nmuni zi ng
ol ypepti de as C n S usi.n
pol ypep %%B\U{gln @45 LH\}1 bl-ﬂ/4 &%93%6?15 n rﬁegn[epgeh “A”é‘ﬁ?%?? of

cells expre55|ng pept I de’ 1 nmunt
nonocl onal antdPilydseions Hat ‘Y%"’ "°'V "‘eg S?WE-CP‘E'F‘WM?“@EPF thagamme hepescvirises m o

| arge vol uoe Hihe tdgﬂmrctﬂommdsmwm&um@ﬁmérs OThe DN, saqiﬁndeeﬁ:rﬁﬂse rédida d Of

sui t abl re
Ef f ecti zepvafiaéa'tgﬁ%ér%%g? @d’h&%h%hd hod | nc lyVlgkrmmfmse in deﬁ%neld rr“r’ruhﬁlezat i on
with the pol yﬂ?ﬁ?ﬁ’%”gmm ﬁ"é Reieede %ﬁ"&‘ﬂs‘ﬁéﬁ"?m CAMR-3AfosRp at th

fragnents andsonmélwsmmmvemwmeengﬁw sageifiglty. et hods of

st aﬂdar d protein nhamm”mhmw%ﬂlﬁéhlywsim régidnk briehdes vilus GBS

with a prqteo )4%;5“

ant i body ggn B% ce sm%mgllegiﬁ&gﬂep&%uc eo0 ﬁﬁﬂk%ﬂﬁf:ﬁ&é&&?ﬁ
anti body, andS¥ppt Hﬂ"l’m" aivenrucigotid ?rﬁ‘ﬁ!?ds" W"E’éﬁlp&?m"ﬂ? abyjeid ?d“'""““"'

i ntroduce mnut aﬂmbsnsf combinatiorssn (Theneowesst It moré khan 256" altambtive forms for each of the primers
Monocl onal  angé@di es rai sed by inj ecti ng an intact d ycoprotei n B or a
fragment conpris conserved ces B [ 0SS-T € ve hetween
her pes vi ruses. Aﬂﬁl o asofaT *4 are VI [ s S xdmg?larg(fngmgp e PrrE=hay
be rai sed2By PraeaHenesnCepprally. @emvmmwuwawewmm@em frequentty
sel ected 30 becommghakibaiddat eddhipesition bfiall the Blycopiotein B-saqendes aralyfedO Howeverpsiektion
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Example 2: DNA extraction

Biopsy specimens were obtained from Kaposi's sarcoma lesions from human subjects
35  diagnosed with AIDS. The specimens were fixed in paraformaldehyde and embedded in paraffin, which
were processed for normal histological examination.

Fragments of the paraffin samples were extracted with 500 pL of xylene in a 1.5 mL
EPPENDORF™ conical centﬁfuge tube. The samples were rocked gently for 5 min at room
temperature, and the tubes were centrifuged in an EPPENDORF™ bench-top centrifuge at 14,000 rpm

40 for 5 min. After removing the xylene with a Pasteur pipette, 500 pL of 95% ethanol was added, the
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40 target protein present in the test sanple. A variation of this

technique is a conpetitive assay, in which WO 97/12042
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t or at or| es,

- diagnostic |aboratories, experinmen pr actitioners, or 25

private i ndi vi d“a'TﬁeaJJ}he?ﬁuWG‘EQ&uEQ&PRLRM%fch&%%r 2 b il Sssaede

used in these settin esence o virus I n

i ndi vi dual W°B@°ﬁ%‘ﬂ"f9é%‘f'°ﬁ°WEWWEal sanpl e obtai ned from that
i ndi vi dual20as an #P ke otanpiification ptodst Bbé un Etmz%ragmsmlgel, angh stained juing]0.425 ug/mb
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I ndi vi dual . Thransdrh Rbmetentitacigfis2(EL Soli YK 108)N HattytiaPdiches todfainiagl the amplified DNA were
25 picked and cultured. The bacteria were lysed and the DNA was extracted using phenol-chioroform
foliowed by precipitation with ethanol. Colonies containing inserts of the correct size were used to
obtain DNA for sequencing. The clone inserts were sequenced from both ends using vector-specific
oligonucleotides (forward and reverse primers) with a SEQUENASE™ 7-deaza dGTP kit, according to
manufacturer's directions. A consensus sequence for the new fragment was obtained by combining
30  sequence data obtained from 5 clones of one KSHV Glycoprotein B amplification product.

The length of the fragment in between the primer hybridizing regions was 319 base pairs. The
nucleotide saquence is listed as SEQ. ID NO:3 and shown in Figure 1. The encoded polypeptide '
sequence is listed as SEQ. ID NO:4.

Figure 13 compares the sequence of this Glycoprotein B gene fragment with the cormresponding

35 sequence of other gamma herpes viruses. Single dots {.) indicate residues in other gamma herpes
viruses that are identical to those of the KSHV sequence. Dashes (-) indicate positions where gaps
have been added to provide optimal alignment of the encoded protein. The longest stretch of
consecutive nucleotides that is identical between the KSHV sequence and any of the other listed
sequences is 14. Short conserved sequences are scaltered throughout the fragment. Overall, the
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are aSSOCI d. T ese i tions
fibr opr oliferati O}HE I'QIO ) '%'l"?e patpﬁ%rrudggtl ge ?em[e%as the temp atg in PCR ampllﬁcatlon

especi al 1% | mﬁ@%@@ﬁ‘m’%‘&ﬁ%ﬁ%ﬁ%@%@@ﬁmﬁﬁf%ﬁm {pliwyed r o
the fibrous by assecond Jound of amplification using oligonucleotides NIVPA and TVNCB. Conditions were

essentially the same as in Example 3, except that only WB4 buffer produced bands of substantial
intensity, with the amount of DNA in the initial source and the conditions used. Labeling of the amplified
DNA was performed with 3P end-labeled NIVPA, as before; the product was electrophoresed on a 6%
30 polyacrylamide gel, and an autoradiogram was obtained. A ladder of bands corresponding to about 386
base pairs and about 10 higher mol wt concatemers was observed. The 386 base pair band (with the

same mobility as a simuitaneously run KSHV fragment) was cut out of the gel and extracted.
To determine whether the DNA in this extract was obtained from a specific amplification reaction,
PCR's were set up using NIVPASQ alone, TVNCBSQ alone, or the two primers togsther. Buffer
35 conditions were the same as for the initial amplification reactions. The mixture was heated to 80°C, Taq
" polymerase was added, and the amplification was carried through 35 cycles using the temperature
step-down procedure. Theoretically, specific ampiification reactions accumulate product linearly when
one primer is used, and exponentially when using two primers with opposite orientation. Thus,
specificity is indicated by more product in the reaction using both primers, whereas equal product in all
40 three mixtures suggests non-specific amplification. Amplification products from these test reactions
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Example 6; Oligonucieotide primers and probes for the RFHV/KSHV subfamily

Based on the polynucleotide fragment obtained for RFHV and KSHV, seven Type 2
35 oligonuclectides were designed that could be used either as PCR primers or as hybridization probes
with members. of the RFHV/KSHV subfamily.

Four consensus-degenerate Type 2 oligonucleotides, SHMDA, CFSSB, ENTFA, and DNIQB ere
shown in Figure 17, alongside the seguences they were derived from. Like the oligonuciectides of
Example 1, they have a consensus segment towards the 5' end, and a degenerate segment towards

40 the ¥ end. However, these oligonucleotides are based only on the RFHV and KSHV sequences, and
7L
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shown i St e o o A Ll oo 0018 il BB Zopr B3R, "C e
probe to hybP‘P"d'i“’E ampiifiqation(tpaciionp, usigthe, copsensus-degepgsats (Tyee Bdl"ﬂ‘lﬂlic'@w Bi88 f r om
t he RFHVABKSHupsgednf feom thy fragmeht asdlie sppmmmedmbmmqmmmdtohm a8 specific (Typeid USES;

particul arl ymgkmaeonmtvm@w imefd] RS, a oamésés
h °|" h
t he  test Iynuc 'Yﬂ‘Pﬁ"é“g ese

For mati on of

Cond 11 ons. s CReBng b e ks %%V“‘%P"‘““""ﬁ't?ﬁ/ ey v
derived fr onsesondeaetiasiof amplificaton Qycies crgiaed; fopexanplp,\using FRFDA and GLTEB mem of
t he subfam | yeterpamaks.s0 be identified by using a Cass Il antibody, the

pr epar al i of g condiithé a3 %@ucggag%tﬁgﬁn ElirFled 3%nb s 2 bR 1

cross-reacts between. antigens pro
subfani |y, bBtfomes in\Vp4,buifpn, using e, terapeppture WPWTrﬁﬂ%s&"bﬁ‘? dremele By AREr pes

Vi ruses not twe rounds of amplificatigfh) t8e/pradact4)9 labeled using the iast-used virus-specific oligonucieotide

PCT/ US96/ 157 (5LTEB, in this cadR) efitbeRb wﬁlhﬁhnﬁiémﬁﬁﬂ’l Yrhe Tabéled! pRsilict isQelechébnorsdel bR m | Y
neners is pe N n Les i.n a

I rmunohi st oc e%@%&'ﬂm[@tﬂ'ﬁém‘{ ?ssgl}é"dg ‘iﬂon t%gfeeg ’fm%'g'ﬁ |bﬁﬁ°gadﬂﬁ's
with the?s ‘m‘e"(!'ﬁ'ﬁtﬁ irissp i eP“P%F eﬁﬂeam"ﬁcahes “lelmé"% {sRuipdy Glopsd. andispauenped

section w t has bere Al dolieakys Seagemestbrehe riew fragniatdsiabesined by combining seguto¢fabdutthiee B i N
the sanpl e f gQémmimatighgroer of the RFHV/ KSHV subfam |y, probably because the

D ot PR it Al e e iy B Sotd S . S RABT
A ycopr ot ei nca9dycted;usiag P‘P’S%MW’B'G (Tree M/@ nuslentides tukridising dewnstegamcifom the
t he subf @i | fragmsntras tha 31 pfimer ih cdnibination Wwith thedidsied ditus-SpedificTpe By uligdntcidotides as the
circulation efpimbrsi Mlbne! dXhifite, alfRE sdrié biVdnfblifibtion cycles are conducted using NVFDB and
TVFLA, optionally foliowed by a second series conducted using NVFDB and SQPVA. Amplification and
sequencing is performed as before. The new seguence is used to design further Type 3
oligonucleotides with a sense orientation, which are used with other downstream-hybridizing Type 1
35 oligonucleotides (such as FREYB and NVFDB) to obtain further sequence data. Alternatively, further
sequence data in the 3’ direction is obtained using Type 1 oligonucleotides with opposite orientation:
for example, two primers are selected from the group of FRFDA, NIVPA, TVNCA, NIDFB, NVFDB, and
FREYB; additional primers may be selected for nested amplification.
To aobtain sequence data 3' from the most downstream cligonucleotide primer, Type 4 primers
40 such as CYSRA, or Type 3 primers such as TVFLA, may be used in combination with primers
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may have been subject to a present or past infection with a nenber of the
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descri bed rray%te"@dr\’w“vw %ﬁﬂ%é?@!ﬂﬁ%"@%ﬂe@ﬁm% designateh FENSH tochybridize pith

viruses i nsesmgmnﬁltrarsawe erighitbtion obGigtoprotein 61 AP 1adligunticleBlidaTplobe Wheisighas & | bed

herein. By an Oﬁéod dclRll &fbefn B CR° i 6" Rantd pbﬁ& ein
B of the RFHV KS S sfequenfphlﬁé exgrgct ave a 30 simlar }’ ect as
descri bed f or POMPE® Ff?s"&%"‘;;“c peied b' ®Punct i onal regi ons of di fferent
@ ycoprotein B m)l ecul es may be conbl ned to produce GI ycoprotel n B

reconbi nant s vymi=h ‘
d ycoprotein g&ﬂéﬂ- mmputmwmmmPMnmmwmnmmgm
Vi rus redgquce Ne._Dna |oo.---hm [Ty YRUEECIER onbhi nant KQ 3

al.). Either tatmea: WWWWmnaMIWﬁMHWM hel

RFHV/ KSHV her p subtam 1y €ad (O attp ﬂ!ﬂ@ﬁ% r ftatioh | Eh
35 either th Bﬁf’*ectlwty, replig@®y on activitly, or pm.ﬁolg%rﬁl Clty %ﬂ
reduced. Altergr LIy Tt ol qgenee Wt T gve_These
effects are .ﬂin-nm d E%Tﬁ §RA Vi A ?%@T i-? 4 ALY i ns
of herpes vir uscEENGAG S cBRATTTAAGAATT L AMR @fATﬁ*MRdeVeIZb ilnctepol yesent 78 ‘
vacci nes. Tardef DHRDhjrtbhe® guns i AdritVindal bebUciy oM lina i b Viroies |
provi de prophy-aeh-e-u-qee-e-r-nes-e-a-pubx o ey e
syst em agai nst| Seseesten {pot ent i al ﬁ!&l'gmgens si mul z&'ﬁ’é‘&s%fi”f \Pieptalics tﬁ@ are
40 engi neer ell—tg nynH =YY ~S M aaaallal %QL nnni- e S—bf—s.aMalad i erort -
pat hogens nay jcEuNyR i S ﬁmmsmcmecccemmcm 35 84 antisense | 79
T ACRCA
20 Amplification was caried out using pairs of sense and antisense primers that covered the entire

Glycoprotein B encoding region. Fragments obtained include those listed in Table 10.
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Conpositions directe ting an ant body response conprlse 0 e%code
B cell epito ides usedare isled inTable 150 hr i se or encode other el ements t hat
enhance uptake and di spl ay by antigen-presentation cells, or that
recruit T cell help. Conpositions directed at eliciting helper T cells,
especially CD4[err] cells, generally conprise T cell epitopes that can be
presented in the context of class I hi st oconpati bility nol ecul es.
Conpositions directed at stinmulating cytotoxic T cells and their
precursors, especially CD8[err] cells, generally conprise T cell epitopes
that can be presented in the 40 context of class | histoconpatibility
nol ecul es. 59
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characterized fragments. The polynucleotide sequence (SEQ. ID NO:91) is shown. Nucleotides 1-3056

of viral antigen.

ecific

HM8t ei n

(SEQ. ID NO:92) incorporating the region before the DNA polymerase encoding sequence is an

10

embodiment of this invention. This consensus sequence represents the consensus of data obtained

from both the Kaposi’s sarcoma sample RiGr, and the lymphoma cell line BC-1, with a plurality of
clones being sequenced for each sample and each gene segment. Between about 3-8 determinations
have been performed at each location.
Also shown in Figure 19 is the amino acid translation of the three open reading frames (SEQ. ID

15

NOS:93-95). The encoded CAPMAT protein fragment (SEQ. ID NO:83) overlaps the 5' end of the

Glycoprotein B encoding sequence (SEQ. ID NO:94) in a different phase. Further upstream, the
CAPMAT encoding sequence is also suspected of comprising control elements for Glycoprotein B
transcription, due to homology with the binding site for RNA polymerase 2 of Epstein Barr Virus. This
putative promoter region is underlined in the Figure. At the 3' end of the Glycoprotein B encoding
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I nclude the intact G ycoprotein B nolecule, and fragnments of G ycoprotein B
that are inmmunogenic in _the host. __Intact G ycoprotein B
an onger fTragnents thereof may be prepared by any of the nmethods 35
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In order to obtain further sequence data in the 5' direction of the coding strand, amplifications are
conducted using the consensus-degenerate (Type 1) cligonuclectide hybridizing upstream from the
fragment as the 5' primer, in combination with the closest virus-specific (Type 3) oligonucleotides as the

30 3 primers. Thus, a first series of amplification cycles are conducted, for example, using FRFDA and
AAITB as the first set of primers. This is followed by a second series of amplification cycles, conducted
the same primers, or using the nested set FRFDA and GMTEB. Amplification conditions are similar to
those describeg for KSHV.

in order to obtain further sequence data in the 3’ direction of the coding strand, amplifications are

35 conducted using consensus-degenerate (Type 1) cligonucleolides hybridizing downstream from the
fragment as the 3’ primer, in combination with the closest virus-specific (T ype 3) oligonucleotides as the
§' primers. Thus, a first series of amplification cycles are conducted using NVFDB and VEGLA,

. followed by a second series conducted using NVFDB and PVLYA. Amplification and sequencing is

performed as before. The new sequence is used to design further Type 3 oligonuclectides with a sense
. m




exanpl e, by gel electrophoresis and blotting onto nitrocellul ose (Denotz et
al.). Fragnents may al so 25 be prepared by standard peptide synthesis
(Schumacher et al., Liuet al.). in a preferred nethod, consecutive
pepti des of 12 am no acids overlapping by 8 residues are synthesized
according to the entire extracellular domain of the mature

G ycopr ot ei nyw@ gFRsRsul €, using F-Mc chemistry on a nylon pcrusedstdar ane
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30 sequenced by shot-gun ciening according to standard techniques.

Example 9: Antigenic regions of Glycoprotein B

The polynucleotide fragments between the hybridization sites for NIVPA and TVNCB in the
35  Glycoprotein B gene have the predicted amino acid sequences shown in Figure 14. Based on these
sequences, peptides that are unique for RFHV or KSHV, or that are shared between species can be
identified.
Figure 14 shows example peptides of 6 or 7 amino acids in length. Some of the peptides
comprise one or more residues that are distinct either for RFHV or KSHV (Class ili), or for the
40  RFHV/KSHV subfamily (Class II) compared with the corresponding gamma herpes virus peptides.
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30 polynucleotide in the reaction product, as detected by ethidium bromide staining. This reflects the

presence of KSHV derived DNA in the sample; specifically, the Glycoprotein B encoding fragment from
YELPA to VNVNB. Results are matched with patient history and sample histopathology to determine
whether positive assay resulits correlate with susceptibility to KS.
For RFHV, DNA is extracted from frozen tissue samples taken from Macaca nemestrina and
35 Macaca fascicularis monkeys living in the primate colony at the Washington Regional Primate
Research Center. Ten samples are taken each from tissue sites showing overt symptoms of
fibromatosis, apparently unaffected sites in the same monkeys, and comresponding sites in monkeys
showing no symptomatology. Nested PCR amplification is conducted first using GMTEA and VEGLB,
then using KYEIA and TDRDB. Amplification product is electrophoresed and stained as before, to
40  determine whether RFHV polynucleotide is present in the samples.
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of A ycoprotein B pol ypeptide per dose of vacci ne when given

I ntramuscularly will generally be about 10 [err]g to 5 ng; usually
about 50 [err]g to 2 ny; and nore usually about 100 to 500 [err]g. The
vaccine is preferably adm nistered first as a primng dose, and then

again as a boosting dose, usually at least four 10 weeks later. Further
boosti ng dosasowmeod2e gi ven to enhance or rejuvenate the r RGERURISITN a

peri odi c basi s. Vaccines conprising viral particles
expressing dycoprotein B Active vaccines may al so be prepared
as particles EQahyg ¥R ﬁoﬁrﬂ#& pe of G ycoprotein B.
One such vacci ne corrprl ses e L- partl I'e of a reconbi nant herpes virus

U S. Patent f
Lhe T econbi nant  vig gy yna eptbodioh insh B€ ver s ol i ok o RS ST RE .
ot herwi se PBr e FEYP &¥MRies AR ?QS?"P?Fr’PQ’“ﬂH‘?&éPS\H“&%E‘ Wit foeeats S’War'ﬁ% fgm¢ 120
ability to make/-etve Wmﬂmsumﬁhea@ammlwmngm el iriitial stuties,Lgde in

G ycoprotein Gudf f t he present invention
operatively Iink’gg;B ERB n roII|n ments of th OITbI nant Vvirus.
The Vvirus is PoSay 13 iR o i oo 1 R oo e
particl es ar e ofihe mturedKSHY Qlyopprotéi Bowiepusn Sequentia pgptides [ate prepared covgmadl'iaennhrp
such as FI160_k£eﬁe.rcL andS/ebpPh iy rédiduél) Thédeptices &6 prepardddh 86 lén\éﬂmibhﬁé'

capabl e of exp gs.[sﬁ,p o nt
desi rabl e epi topes Fr}g%"hem'm lR‘?‘E)Lino er su;ar%& cc"?"?iue&co r| s aJ"F&es
virus that ex[ree¥eE embmpes et erfidowiy the senisy waghed, and °"°"'3"! mrnetaanlame

het er ol ogous acrljugg;wanh&mhn igGr Tnectpstiindevelaped bjf addin(lte, subsirafe XeeLii Positiverstaining i ous
anem a, mmm@@@ig\ﬁ;m&,ﬁgﬁg&w% §peC| es. The virus
shoul d be naturall on-p ni.c n reated or
alternatiVvi@y, it éﬂ?ﬂ!ﬂﬂ @@J&a% M@Wﬁ?‘l"ﬁ"’%ﬁgﬁﬁ%%@%ﬁé

exanpl e, to are collected fione ¢0 Macata rmamm apd 10Macardadascicularismpnkeys. wprpmwawme
attenuated by aﬁusyaéviemymbiona ofjfifdinatosl¥. O reyilesiente 3P abserice [of arCengbiny RFHVURBCaSIst he

DNA Pol ymer as I §|!§? ?&Hﬁ’r{?ﬁ
essential |at g"@?’% e coﬁ'mﬁ%ba}ﬁglﬁﬁx usw‘@"?%‘?el n @@ﬁ%é&%g’gwﬁngl S
et al.). Alive '?}%PHH%""’“““" Thege 56/ @ W festfor gptibodias | 5,
in the hos20, [maatmethal aiviilgr to fthat fwssﬁhmmmatp‘rzsnm pre cayrpiresigesd based on the RFHMt

not to the exigiabprdtéhh sdqhenc@USES any pat hol ogi cal manifestation in the

2T Ve vace ne. | s SHEARERY s kcon:paptes s leB o e " B BB ' "0
types 4 and 7 mvm%'nmummwmmam% suphras @pum and RETQXY. §uﬁ°’ab| e
for use as peptidescinéiiie thosé\@antifieli in Jhey aforementioned prpedingennasteligitrigyantitole adringl he Of
" ot Ly b R S v U bl £ ) O
oxpr ogsing. "ot SheohuEE b ond viops Grpiecpig o EtdS” 9 PRI EROFRE SV SIS on
of high titer vilmngurmalriag FFWE e Aentifes ey coupied onto(wyeﬁimmemw KL PRe
response prot agkier, €%diRéd VathiakjdVantattdididglo &gdiard plotodols, @id 1D ng Peptidecsagivalent ih -2t he
40 respectiVi§ jhdctiim e ihjkicled intramuscularly into rabbits. The animais are boosted with a second dose 4
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Microtiter plate wells are prepared for ELISA by coating with the immunogen or unrelated
peptide-KLH control. The wells are overlaki with serial dilutions of the plasma from the test bleeds,
washed, and developed using beta-galactose anti-human IgG and X-gal. Positive staining in the test
wells but not the control wells indicates that the peptide is immunogenic under the conditions used.

35

Exampie 12: Identification and charactorization of Glycoprotein B from other members of
the RFHV/KSHYV subfamily

Tissue samples suspected of containing a previously undescribed gamma herpes virus,
40  particularly fibroproliferative conditions, lymphocyte malignancies, and conditions associated with

$o



WD 97/ 12042

PCT/ US96/ 15702 Also preferred as a virus for a |ive

reconbl nant vaccine Is a reconb|nant pox virus, especially vacci ni a.
Even nore preferred are strains of vaccinia virus which have been nodified
to inactivate a non-essential virulence factor, for exanple, by

del etion or [Rgﬁ on of an open reading frane rel atl Ng t Gpermsosndre factor
(U. S Patentw {zy2364 773: Paoletti et al.). To prepare the vacc';lﬂne

dad t

genet s cal |y EiunchenceRt sl inSbel i, ish o ol osion 4588 U AROS i S
control of  aProseRed by freezing, ad the Dif s extract e82@’68ﬁ’ﬁ"?"\"'f‘ar"’l'c Twoypunds,of PCRampIicaton 3% |sed
directly conducted usiag kypaTbdiganncientides BRENA ah@ YOS in the firetiround, ten gsing- riested Typey

uni t; ger doserT ﬁmb@.mmmem,smdf icient to stinmul ate an f
t i B
POV o a5 PO Gy, e reforid 4 SR ACKHY il Glech e e el hporet G S50kt o

(Cantin et aprobing thepmplification witha - The ampiified polynucieetide isjelectrpphoresed

sel f.- assenbl ingarbseltint Gidked @ito GariyRA ineMbrardy [Thé Blotvié hybRdizedavith afpfobe comprisingtiénpl €,
WO 92/ 05263 Huﬁgéuéoﬁde%%ﬁlm Jma.rlé‘ﬁonP@é k& dohle ?éoﬁ‘&?%?d r@ lec{;’JmtSﬁ‘é‘ %Juﬁ%\sié-aps id

and envel ope ut not "an In

abodi od 1 245 SERJRRORD ool MLTF | The MHERIgT Bocit s dgen order condaps gt il
envel ope 10s Qinyit @ ptaldé camplels forming between the probé and:Clysoprétein Bdndmatiemes vims.tbut nohe

particle is M%Wu@ Ww&mng%mﬁaéduaasmwm.&wnﬁavﬁs%

sufficient se th eno eCl t C vm th
encodi ng regf g'ﬂf‘ ?'Iya 5%"’& wm rL]"g'"’an pé°r’1“\'/"§1%3p"ceb%? 'F#y &51“? @Em

speci es ( seesegments Ffét"emb"m‘ "‘SM“’OQB‘WB’}”'@nm m‘“""“@;ﬂ@ﬁ?ﬁ'ﬁ‘?@ of
the first spemgemeadrﬁuts@mbanérsmbndﬁaba:h the) feadth land) s&juencel lof thaOprotd ar@l theé Wi t h

STt agsayp) ERMMER ‘1°%°;??§§"§’ of e SEhMfrae “1’%@*“59“* oo prove b
Chis embodi mihe 'Fﬁmeémg bR 18 Plrson Site Birh s o aspparanae i
gl ycopr ot ei nthe abssngerohfermpmitie] and b)washiag newyéqyamwem o brigf period (Pel@ nfim M2 X he
first viral spesirssmteripmpaapsi d encodi ng regi ons may be derived from

a lentivirus, s uRtnpliﬁe%l kath:ledihx thaFlH\t{ndgg %J}gbeleE'&nS&etanéf tchem VJré &éﬁuet?r

vi sna virus. onpri se a ycoprotein B
encodi ng 2Bol %ﬂ'ﬂﬁ"é&‘?ﬁ'ﬁf@"’dw‘t Atemativelye RER P‘HR}‘M‘?"CHP""‘*S having aoutthe mefma? I
envel ope conpenmedictedion thniSiicate byspectedef iying wirelsied segaante. cSampies ynap fise be

RFHV/ KSHV  sugpected DétaRiving -a Hmad&ﬁe&u Wethey hiVe Bedhlised @5 ol jedtitids DY

infecting a |bIe r cel | i th the
vect or ( s)g angk]‘% ?R%' 9”%1??% %ﬂpépgﬁ‘é'@gﬁfnkm?? ‘éc?’gs W%’yf‘gggeo%rg s%ll V%t[mf" 6
particl es mafagments m‘ﬂ@“%@i"?’ﬁéﬁ“’bﬂfﬂv PRIEHY; pitherclye focrsizesifiersaagtor pifferert piain

t hrough @5suaikecequendes Hcioss. thd Saigmient] aasSin IBRampldl 4 0 Thise with novel seqancsd ané usedQo 8%

formalIn at glidinb ]thﬁtfH Gl%pr&&h'éﬁe s%dﬂ&nc&gy?rﬁéﬂo@ knﬁnhér?otﬂ'né? Exampe 7#6C1 Ne.

Vacci nes conpris | rus .or viru

Ing a
| yophi | i zed for Pﬁy gy |°B‘ﬁ’"'"9 o ahird rapmber 3 W%WW@U&"‘% ssue
cul ture nedi mm.omemag&#lwl n, sodi um bi carbonate, al bunin,
gelatin, saline b was @nmpmmlmt fozbn tidsad sandpled fidincs Macacy\aviufatia nﬁhﬂasammct ive

conponentyg ”%&ﬁ%ﬂgfﬁ?@t&nﬁo@? Pk a&%&g@{o&r@@ BELFRNA O Sfadbd R

neasl es, , ent. vaccl ne.
suspensi on g@?’ W?f’dm"ﬁh%li t “Q?a"ﬁﬁq en} 3fsamervashad i {0%hapel di que.
This is perf casvapendd/in 10 mM Trplbaﬁﬂrmgl BA. aThe efactohbh¥A was ysed to obtaip @SN baserpgir
chanber prec ﬁﬁdnﬁﬂt of 8 héHbéa Wirus [N pbifrhérade ghie, Mﬁlihmaéﬂ&ﬁéarniw?@mﬁlfo(f) REbv, RFAVioF €
argon, rai SI Q
cogducti ng a econ FEI% %&W@U& Pgiwzé{sﬁ 3&3 ‘egﬂqme uufr&] [mgégld'L%ﬁm?}e
Genl 1 ng e Goieined opser DIA 2 Fferrh borpa e, ek Syl uped ety reizpersedes o
Mcal eer et  newGlycoprbtelnBghbmr vacci nes conprising live herpes virus, the
1S 1 ocogni zed [ aere ﬁ%““‘“‘%“ PR ER e ﬁ‘;‘!‘?fsm""““'%'"%%‘é@t
vacéines, not® 'fgiﬂ"('gﬂ“l%g% iléepmoe«? ure was SIIpY B 1t 8 85?‘?5“‘8’3?5"?5 ‘ﬁ’&
efficacious in eliciting specific B- and T-cell Imunity. Al such

g1



WD 97/ 12042

PCT/ US96/ 15702 conpositions are enbodied in the spirit of the present
i nvention, providing they include a RFHV/ KSHY subfam |y d ycoprotein B
pol ynucl eoti de or pol ypepti de as an active ingredient Vacci nes
conprising Gycoprotein B antibodies 5 Ant i body agai nst

G ycopr ot ei nwBowi2odhe RFHV/ KSHV subfam |y nmay be adm ni st ePeTIUSS$NSDPL | Ve .
transfer to imrediately confer a level of hunmoral immunity in the treated
subj ect. Pas souné bof/amplification &y FREDACING GVNCH, rolrgbeywprseéoau Foukdl 6P eIt bsirgl Y

protects agarMAﬁdlrm&@lmgﬁ.@_#m"méﬂe@kggzE:ﬁhg(o Vi ruses even
in subjects wth _conprom se cell 1 munit I S- Hubi n er et al.).
The anti body nol EGWRS Jigts resaolynycipose f(g 'Br“°f§6pe ‘H?‘éf‘?l@%?@%ﬂ"}ﬂst

whi ch pr ot ectaming acid translation (SESs IDrNQ197). | Wndstlimd isctherd9 base pgicsenueaastin haMean thh mt her

anti gens, sparphm&ukyaﬁ&zu NGHEWD © e SeqBdhcdsOME Hiferent LHOM those of KEHVI &
treated. The éy%%&m?m i5 Fom b%eé%sﬁ.hir'o‘f‘me%p& §inf Nlotafrlt Eﬁe%s ﬁ@%ﬁé{ﬁ%&al |

(Cdass Il odi'es), a particalar Vit

anti bodi es), Rf&¥&ndi ng on the objective of the treatnent. Preferably,
the anti body will have an overall affinity for a polyval ent antigen of at

| east about 15 10[err] Merr]; nore preferably it wll be at |east about

10[err] Merr]: nore preferably it w |IBEEEBBNGES: | east about 10[err]
Merr]; eyen nore preferably, it will be 10[err] Merr] or nore. Intact

ant i body ol g g,gtalé%ﬁn‘gb,pﬁgg,%o Sdtph e, proteins, or antibody

fragnents may be use owever, 1 ntact antibody nol ecul es or reconbi nants

abl e t fmbrgipketal. (1995), Seience 268:682883- of f ect or functions are preferred.
Rel evant ef f &M.deis-Hubingdr etah $1883).CJ. Gem Vil {74:370:385. not limted to virus

aggregati on ERGRIANI0 . ¢RPB NS Gindi. 62.23del2k@! cyt ot oxi city; conpl enent
activatio aéégm%pds(1ﬁgsgr’gi&%l9%1 27.10434. Ant i body may be prepar ed
o]

accordi ng iI“ption provided I n an earlier section. For
system c pr otBaggoiehal, (1998 Chiomps9maJ0%432-38 ef er abl y nononeric, and preferably
of the 1gG clmmagd'ﬂal (1981). Teta. Lents22:18f8-1882Ct i on, the anti body may be

pol yneric, pré%f-&(’r%bir}hééﬁ) %tlz,gﬁzghgess The ant i body may be ~either
nonocl onal F "'yaf? % % @F@H’%d a cocktail of m)npcl onal anti bodr es i s

preferred. that the gr eparation be substantially
pure of o?‘heraemameb@]r(wp) ProsNatl eeds Sei USMBT-HRI0EE g nal ant i body
sour ce. O hersostidtfieb.d389550 NetGre Madicitdf 1:12Bs12r®d reactivity, and carriers or

stabilizers gﬁﬂ,g Bho.pydr i fication. In some

i nst ances, i {% tka‘esefar'zﬂag ti? gﬁdr bgd% %(ﬁ%?rrbl e as closely as
possi bl e an a?ﬂ“‘b%ﬂy"‘ - Bnd’f“t'ﬁ’e i ¥ {0 be treated. This is
to prevent t heesamhan Rietaldi1esg). umﬁmdwqdrammm ng itself 30 a target of

t he reci phentéﬁng'mmewgqspemezmmﬁami es of this type are especially
desirabl e wheg, eta, sgzu.p'"ﬁ% ol Wethoddy2383.42ve i nmune system or when the

ant i bodi es are to m er ed I N repeat doses.

Accor di ngl y, PeHveh "Pﬁ%rﬂgPBnE'é%ﬂJdl 03&24nt i -G ycoprotein B antibody which is
human, or whi@berh@stal. (1895). Proc. Natl. Acad. Sci. USA 82:1456-1460.

Dorsky D.1, et al. {1688). J. Virol. 62:3224-3232.
30 Dorsky D.l. etal. (1990). J. Virol. 64:1394-1397.
Dupin N. et al. (1995). New Engl. J. Med. 333:798.
Emery V.C. et al. (1892). pp. 257-277 in Molecular and Cell Biology of Opportunistic
Infections in AIDS; S. Myint & A. Cann, eds, Chapman & Hall.
Erickson et al. (1990). Science 249:527-533.
35 Fields B.N. & Knipe D.M., eds. (1981). Fundamental Virology, 2nd Edition, Raven Press.
Finesmith T.H. et al. (1994). Int. J. Dermatol. 33:755-762.
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been humani zed. Pol ycl onal human anti body may be purified fromthe sera of
human i ndi vi dual s previously infected with the respective RFHV/ KSHV
sabram Ty herpes virus, or fromvolunteers 35  adm nistered with an active
vacci ne. Monocl onal human anti body may be produced fromthe

| ynphocytes of such individuals, obtained, for exanple, from peripheral

bl ood. In ge uman hybri domas may be generated i to the
nmet hods out | :}ﬁégmﬁl ier. Usually, the production of sta ekggﬁznan

hybri domas WlblLb .@H{%%s@wﬁ%ﬁﬁ%&é‘s&fuﬁ%ﬁé'ﬁ% ve techni ques, such as

bot h fusion oma ce TI'ne and transfornmation, for
exanpl e, wit hGidgene WE. Jr. et al. (1983) PP-##9-253 jnMiraj and Immunological Diseases
PCT/ US96/ 15702  in Nonhuman Primates) Alan BrigsBéner ed net hod, human anti body is

produced frorn;.a,,ogg gee“,,qu,nnw Bldb&EndRieE. W th functional human
i mrunogl obyl i 10 vits et al.). The non-prinmate
ani mal st rg Haanes .. H/\Pﬁ%% ‘P;"mieﬂ%%g%ql s incapabl e of expressing
endogenous i nﬁ!ﬂmwl—oﬁia'lmﬂshe'a\ﬁw 3MPHHMOBNd optinmal |y at | east one

endogenous i MY k@l logg). NicQRdids®asitne23Tomaani nal s are genetically
engi neered to ?eT °%p{r§ﬁ§ thgp&ﬂgﬁyﬁschal n, and opti mal Iy al so a hunman

| i ght chai n. I Amuni z wth a dycoprotein B of the
RFHV/ KSHV sub?‘W?‘abﬂgq?éPﬁ’ésN*’%’\cﬁPsﬁ‘él “s’f‘ﬁ%?qg%éqség can then be used to
prepare pabycHeudb.Caettl emdy J. GenclVitoh#d:1214-122phocyt es can be used to prepare

hybri domas i nHHggzetqug-}a) Tetra. Lelf@ﬁb’@@ug&ﬁﬁger appropriate selection and
purification, er a is a human anti body with the
b ook, bR benily BRELY

desi red speci anot her preferred nmethod, a nonocl onal
anti body wit hHthefadé@?ﬁ)e'dP"?p@emﬂ?‘efﬂRY)F 5BP$73d ycoprot ei n Bis first
devel oped in amtrlpestaspenbaamnmkbaaswsms&mm t hen humani zed. To

hunani ze tge onpin&'tdb l&e&ﬁdsﬁf&lwgheﬁmzﬂ? encodi ng the specific

anti body is igsolated &zregl ons are obt ai ned, and then
reconbi ned w F‘P\" hﬂ'@?‘% Y‘H’égswﬁa ng el ements of a human i m‘runogl obulin
of unr eKaieestqDelcmﬂﬁ);lNagﬂrewdlcieﬂI%%I y, the nucl eoti de sequence of

the specific Repl Y0 al @ggsptaigamch.@wiﬂc&gmmwto design a rel ated
sequence Wlthﬁm“‘rﬁ cLah ch can be prepared, for exanple, by
chem cal s esl s %hwga)eav WI{'{J& n constant region or the light chain
const ant 12 gi Kymageta. H@aﬁpbefgfq"l?m 49:49054812.i hody, preferably both, are
substituted widrderBAcet slonearpEMBOJCS:188975f a human i munogl obui n of t he
desired cl ass._atgﬁp,,g,tggagmy(,,ggs,emgtamegﬁm,t@wgg| abl e region of both chains
outside the c termning regions (CDR) are al so
substituted V\ﬁﬂ:g b 5&%&‘#‘&%"%\@3 va ﬁ{s (EP 0329400: Wnter). 20
Even nore pr ety gtal {88HPrlencaA59B4%e vari abl e region are substituted with
their humas LiuMY. &qu{19ssh.cnked vipL 281406k105) t hey are not involved either in
anti gen bi ndi ﬂqu‘fcgé?élmiﬁb)”'.lr&at\ha ﬁb&& kge of the bi nding site.

0

| mportant am no aci r exanple, as described by

Padl an. | n onWanservigiR. éf‘%?%l"aym’f étﬁﬂr‘a%e (WD 94/11509: Couto et al.), a
posi ti onal coMefemr,Uda!;qunbb!lrd §4:6R8%-88%0ped usi ng sequence and
cryst al | ogr aphwrtitiRnoet@f (1693p\Medicki@vaaagebul i ns. The am no acid sequence of
t he 25 g%ycgpde%ﬁm‘%@q%hf Wolo%mést%?ﬂzyn' s conpared with the nodel
sequence, and_am no aci ds ‘1 nvo

Meier J.L. et al. (1993) J. Virol. 67:7573-7581.

Meinkoth J. et al. (1984). Anal. Biochem. 138:267-,

Mester J.C. et al. (1990). J. Virol. 64:5277-5283.

Miles S.A. (1994). Curr. Opin. Oncol. 6:497-502.

35  Miller G. (1996). New Engl. J. Med. 334:1292-1207.

Mitsuyasu R.T. (1893). Curr. Opin. Oncol. 5:835-844.

Moore P.S. et al. (1995a). New Engi. J. Med. 332:1181-1185.

Moore P.S. et al. (1995b). New Engl. J. Med. 333:798-799.

Moore P.S. et al. (1986). J. Virol. 70:548-558.
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antigen binding, contact with CDR s, or contact wi th opposing chains are

identified. The other anino acids are altered, where necessary, to
make them conformto a consensus of human i mmunogl obul i n sequences. A
pol ynucl eoti de encodi ng the humani zed sequence is then prepared,
transfected into a host cell, and used to produce humani zed anti body
W th the samgydd7uggapr otein B specificity as the 30 ori gi werhugsenstaai ned
anti body cl one. Speci fic anti body obtai ned using any of these
met hods s genabed D. st & {(R01)) Vlmdwmzmvm th a phar maceutical |l y

conpati bl e exmv%hegltemﬁggg ﬁ%ﬁgég_q as 0.3 nmol ar glycine, and

preservatives suc thi nerosal, may al so be present. The
suspensi on nalorBiet DW.{1994) Drgs ey fealend) 48:648:562.0) £ or exanpl e, by
sodi um car bonthigent CTihet ap (J824n cY/ Viroh $8:1988-ré8al | y be adj usted by the addition of

oxanpl . by ool G A e hoffaA gEab® B O cetur e, Ot her

di | uenté, SUCQB%QQQEU%" 1@%?3&%5’“%?%%&%6% as an alternative. The
concent r at i onO'keanvald} (1896 dNatre Magigine 2882%:863;| ¢ dose adni nistration constitutes
0. 005- 0. 2 ny/ pegian BACHS1R Mdjec. immunol. 2dMBe4ed). 06 ny/ kg. A single dose

preferably re i t vel of anti-d ycoprotein B, as
det ect ed ba/ EﬁﬁdgﬁE e{‘al"’(hééb) 9%@% %%chnl gue, which are conparable to

t hose obsa? velerir L; (199, iinfesh Agents Dis. 3 WO 97/ 12042
PCT/ US96/ 1570Qadri 1. et al. (1sanmoﬁrdm980“ewsa/ed an active dycoprotein B vaccine
or have recoVR&Ridn §.EBTaIA N8BS Ul Bl ORER.Q64 P05 14N t he correspondi ng

virus, or V\hlﬁhmq‘ %%‘npg@%}ﬂ _ﬁg}e&poe%mqﬁfl work to be protective agai nst
it

challenges 0gl C dosSe™of virus.
Admi ni.strati oW%ﬁW@éhe?%l(W?z)bé Infes; Bie, AGREAILR7- | nt r amruscul ar i nj ecti on,
not mtrawnosmhmach&rrduﬁl(wmrmshmmhﬁbl be14oskaap. t 0 assure that the needl e

is not in a \% Ywag‘sae., oG -Aagsoul d be taken Wi th

i ndi vi dual s ave }/ %st emc allergic reactions follow ng
admi ni strati o'ﬁ""B'f ﬁhﬁﬁ??’ '8 1 Eaksisi Y For prophylactic applications, the
anti body pr epSeengasetal. MZ)OEMBQAM F%T’-Béa'ladm' nistered in conbi nati on

with an acti vewowROC{1098).f Mkl AdiddRefeadzd2n B, as described in the preceding
sections. gor.ml C. et @ggs- eéggﬁmaes@g@hbqu ons, the antibody preparation
i a Iy a &I

is prefer mn S I'n ohe week of the 10 exposure, nore
preferably w YIPRvaDiar el g, (1996). J, Clip Microhih 343666:4%7d; hl e after the exposure.
Subsequent Wang T. 8% etal. (1999) FASER & 311821 be gi ven at approximately 3 nonth

i ntervals. Ward P.L em (199%. TheRdis Gihét. foR€F-BREUL i C i nstrunments descri bed

herein, the %% o?dég%ﬁ énq{ld&gep&g d and t he appropriate

route and schedu de end on the clinical status
and 25 o YU KErttal B98N fam By Res 19 G¥PPLYRARi dual being treated. The
choi ce of a paing Wuétal (1998 | MrenNatisAcad. (ScinuBAc3BeMBe46 he responsi bility of the
prescribi ng physician or veterinarian. The foregoing
description provides, inter alia, a detailed explanation of how

G ycoprotein B

US 4762708 Cohenetal. {Gd vaccine)
30 US 4415732 Caruthers M.H. et al. {polynucleotide synthesis)
US 4444887 Hotfman M.K. {mAb method)
US 4472500 Milstein C. st al. (mAb cell)
US 4642333 Person 8. {HSV Gb expression)
US 4683195 Mullis K.B. - {PCR)
35 US 4683202 Mullis K.B. et al. {PCR)
US 5124246 Urdea M.S. et al. (branched DNA)
US 5171568 Burtke R.L.etal. (HSV Gb/Gd vaccine)
US 5176995 Sninsky J.J. et al. {PCR method for viruses)
US 5244792 Burke R.L. etal. (HSV Gb expression)
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encodi ng regions of herpes viruses, particularly those of the RFHV/ KSHV

subfam |y, can be identified and their seguences obtained.
Pol'ynucl ot 1 de sequences for encodi ng regions of G ycoprotein B of 20 bot h
RFHV and KSHV are provided. The pol ynucl eoti de sequences

|isted herein for RFHV and KSHV are believed to be an accurate

rendition of‘ﬁagfhmuences contained in the pol ynucl eoti deg-§nifdgné7ae her pes
viruses in the“ti'ssue sanpl es used for this study. They represent a

consensus of %ﬁéb@ﬂce dat a \RLknE G &l " OM MUl tiginEagnosticsy C! ONES. However, it
is recognized that sequenciia obtalpned by anplifl catgln%n )rret hods such as PCR

may 25  conPSiPi¥¥casi ondfet PR Stel, e sediRArANRRbAsIAL | ¢ of
anplificati oNS5384&73%rror r Radefistabsti nat ed t o (Vacciniavagenehbet ween about 0. 44%

and 0. 75% f oiyssadagde det er iduRddghan&ial. about t heu&RRE-phrfdieathing ded by
[err](n-1) f the c n differen rm nations.
Usspeems o %ﬁe?&;s oF, & al, 'Gee Ah%rgéy?

Nevert hel €ss, r rate na € as high a _hore. Sequences
free of anpl iVGi%4M02%n err orf®¥M®an be obt ai ned HAssemblingdefegfiveparticles)ar y of
her pes virus pol ynucl eoti de sequences, using oligonucl eotides such as

those provi dggh éfhedRP! € 7 tgums@hect rel evant C’tpo,ymeggf,mms?nd sequenci ng
ol 0

the DNA in the sel ected clones. The rel evant netho

IS well known to a
practitioner WR95¢nary skpaBetalh he art, m&%ﬁwfg'gzéw sh to refer to

t he descriopt WEns2ai6RaIn i n t eangottamisl.c S ed64MPL-A vagtine) ol | ows.

It is recogniwiesiiabmet al | elgottoadt.i ant s and esqamRnihgant s of herpes viruses
occur. : cleotid d pol ypepti des be isol ated or derived

t hat i ncorpo at(:ag%gn%bt ati ons%ﬁher naturally é@ﬁ%"%g%% ring, or

acci dent al | y EBO2%a¥, ber at e|Mralepf@tded, wit hout (¥eiaPesvagF™ey om t he spirit of
this i nventi on5300000 latror bab X anpl es pr eqPCR sssaylie EBWPAINEe provi ded as a
further ggide to a practitioner of ordinary skill inthe art, and are

E(C):EI' / ngg; 11:5(7)6%? Platletq] Atpllallrcleclmlt EBI&QXB\{VQXJ continuation-in-part application edg Zr{ }i1%0142 1WES
Exanpl e 1. ONegRanding: Atamey Bogheti 283820903 00)-E Mo Bese\ M. Boach . Btrend 8ge-dpdiare “DNA

Ami no aci d sedynéeseSofOfanifaONdfpel iinids aésdciitsd Glity Qapdshs Ghrtonta BRY ReEttdpérionder €
obt ai ned frorﬁb;oﬁsm.s. PIR protein database, or derived from DNA sequences
obt ai ned fromthe GenBank dat abase. The sequences were aligned by
conput er - ai ded al i gnment prograns and by hand. Results are
shown in Figure 3. sHvV1l, bHV4, nHV88, EBV and hHV6 sequences were used to
identify regions that were relatively well conserved, particularly anmongst

t he ganma herpes viruses. 10 Ni ne regi ons were chosen for design of

anplification prinmers. The DNA sequences for these regions were then
used to design the oligonucleotide prinmers. The primers were designed to
have a degenerate segnent of 8-14 base pairs at the 3' end, and a

consensus segnent of 18-30 bases at the



5!

end. This provides prinmers with opti nal

sensitivity and specificity.

The degenerate segnent extended across highly conserved regions of herpes

virus dycoprotein 15
alternative codons.

m ni num

alternative fornms for each of the priners
consensus segnment was derived fromthe
Gener al

G ycoprotein

20

waoTi2ed2 of conbi nati ons.

B sequences.
by choosing the nost frequentl

B sequences,

PS&E‘{NE'E@

enconpassi ng the | east nunber of
The prinmers could therefore be

synt hesi zed with
alternative nucleotide residues at the degenerate positions and yield a

deri ved.
ondi ng fl anking region of the
consensus segnent was derived
occurrlng nucl eoti de at each position

There were no nore thHeGTASH6/15702

The

of all the @ omever, > € | la s
bi ased in favor ity o e
primers to fd . Ranﬂ11r ' 1 'S
4-12, and ar | | .IahLe dln.a PCR__oliganucleotides
listed in Taale14 is IREMV Nng |a " S cbsepivteimB RERBagme N WOU|| dsDNAt | as [Figunaer s [y .
hybridi zing it the ge@nd]25 @MgﬁdgyyﬁgRngﬁme coqi et | 2N pagRd
initiating pgrymerfzatonr T tieSame drrectromras—tite—t vxpﬂ"ﬁt‘a—ﬁ—B——
encodi ng sequenfe } A *§¥hiiclleot i fRbeorqainBIgR hle ﬂgmﬁa | ng Figye 1
"antisense" di-@nt qti asHwoulid Glycopmopdane FER2@mentt h t eraﬁi¢g Striga@d ang
initate pol yneT 1.z | A | Tiine
d ycoprotein Qénc diﬁgbseq ence. g ynthetlc ol n%gggﬁﬁhﬁe<
according to 6 ST T 3 ! ot
digos Etc, | Ch Exanpl e 23. ion mﬁﬁ?ﬂ@sy
speci nens werje—¢: S
35 diagnosdd i-tth A2 The specPrerdenfseqencexed i BN ¢r mm e 4nd
enbedded i n peeaifila,which- wer.e—processedfor nornal 1hi
exam nation. § 8 mHV88 Frlagnent @lycadrotdititsepencafl f i N SjampINAS |wer SGenBatkr actjed
with 500 [errfil of {xylene i a 1.5 m FPPFND_(]QFLerLI onj 980
centrifuge tupes The seapl e were 6ipopdiéh Bxaiedcy f Or RIBONAQL ' O GBABank
tenperature, fpnd the tubes re centrlfuqed in_an EPFENDCRF[errliﬁﬁnch-top
centrifuge at] 149 000 rpw40| for 5 deflienck €MDV Nig dbdhA AY| eidendahit h &
Past eur pipetge;-:500 [err]L jof 95@6ethano| was added,] t he HEHCMVGB
WO 97/12042 | 4 hHVE Glycoprotein B sequen dsDNA GenBank
PCT/ US96/ 157 - sanpl e |was resuspendéﬁ? éﬁd t hen ra-certriﬁﬁ%aﬁA THe
et hanol was rf ed, Thg wasn repe Q%P Lﬁpl re then
air-dried forf aboutf 1 hour. {500 [eréi@ ;iip?”"elnase-K u ro(
TWEEN err] _
_ 13 HSV1 Glycoprotein B sequence dsDNA | GenBank HS1GLYB
14 sHV1 Glycoprotein B sequence Protein Translation
15 bHV4 Glycoprolein B sequence Protein Translation
-.18 eHV2 Glycoprotein B sequence Protein Translation
17 mHVE8 Glycoprotein B sequence Protein Transiation
18 hEBV Glycoprotein B sequence Protein Translation
19 hCMV Glycoprotein B sequence Protein Translation
+:20 hHVE Glycoprotein B sequence Protein Translation
L2t hVZV Glycoprotein B sequence Protein Translation
22 HSV1 Giycoprotein B sequence Protein Translation
2123, sHVSAS Glycoprotein B sequence Protein Translation
24-40 TYPE 1 oligonucieotides ssDNA Table 4
RS (Gamma herpes Glycoprotein B) (IUPAC)
4147 TYPE 2 oligonucleotide ssDNA Table 6
T (RFHV/KSHYV subfamily Glycoprotein B) | (IUPAC)
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20, a deterg
pr ot ei nase

ent,

K (20 ng/nL) were

added,

h=at o[ err |
95[err] C for

C.
10 m

n.

50 MM Tris buffer pH 7.5 50 mMMNaCl) and 5 [err]L of
and the sanple was incubated for 3

The protel nase K was | nact1vat ed by 1 ncubating o

at

Sanpl es of DNA from KS tissue were pool ed

to provide a consistent source of polynucleotide for

anplificati ow&&%ons

detected by
described in
Exampl e 3:
The ol i gonuc
t he DNA
foll owi ng pr
[err]L of po

pnol/[err]L),

[err]l. of 1
deoxyri bonuc
65 [err]L
Per ki n- El mer
5 UJerr]lL)
anplificatio
94[err]C, 1

The anneal i ng
2[err] C each c

wer e perfor
second PCR r

m xture from}iT8de
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fa¥aVasanel

Nl \l n\nn“
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jedPi d
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Annllr

was known to contain y
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WD 97/ 12042

PCT/ US96/ 15702 is end-labeled with ganma [err] PATP, and 1 [err]L was
added to 20 [err]L of the reaction mxture fromthe previ ous
anplification step, along with 1 [err]L 2.5 nM dNTP. The m xture was heat ed
to 80[err]C, and 0.5 [err]L Taq pol ynerase was added. Anplification
was conduct ewotsinzdzh five cycles of 94[err]C, 60[err] C an®#CTRRE/1570Z.

The reaction was stopped using 8.8 [err]L of |oading buffer froma

G rcunvent sequencing gel kit 5 mmggh@g_rgﬁ%@rr] L aliquot of the
radi ol abel ed reaction product was el ectrophoresed on a 6%

pol yacryl am de sequenci ng geI for 1.5 h at 51[err]C. The gel was dried for
1.5 h, an ?#IEP& was generated by exposure for 12 h. Two
bands were |c1% mo& IT g. band had the size expected for the
fragnent from anal ogy W kobcnpﬁ X ganmma herpes virus sequences.

The | arger band was nar kmn@tcut out, and DNA was eluted by incubation in
40 [err]L TE bufifle y: “’,‘u.rﬂ W B0 JERFVPEDTA, pH. 8.0). A furt her

arrpllflcalonr e,c% F EhpEndsE. 4001 Ed on the extracted DNA, using 1
[err]L of the efi cE quokekd: 10x VB2 butter, 1 [err]L 2.5 nMdNTP, 1
[err]L of each of tm nibrrison & Foesser of ol | gonucl eotide priners (N VPA
and TVNCB), and 65( WFLW@%P““M m xture was heated to 80[err]C,

and 0.5 [&rr]L Taq WM in 19.5 [err]L water was added. Anplification
was conducted thr oqg Y: USA cycles, using the tenperature step-down
procedur e descri bedrezar:|9mps-10181 5 Exanpl e 4: Sequence of the 386 base

f ragment $f KM AGENT JHFPRWDION: The anplified pol ynucl eotide
fragment 4 om the ) i gkmhﬁ]«;ge of KSHV was purified and cl oned
according to the f Q¢ p@iheRE/ ke NOBERT Bo3326002.00 40 [err]L of anplification

product was run(ienTEEECICOmN DEmMATEN:, and st ai ned using 0.125 [err]g/nL

et hydi um prom de. THEEMNG] 41D AWt about 400 base pairs was cut out, and
purified ting a O EeABRABE 11 gel extraction kit, according to
manuf acturer's InStI’UC'fEI ons. The purified PCR product was
ligated into SEmmipGEI\/[ err] t cloni ng vector The vector was used to

transf or n} ”j" < ‘ ) terflal clones containing
the anpl i owu"'V‘§- ' he i&act eria were |ysed

and the DNA waareRaik TIEAETON cidrity ARAGRTE 240 followed by
precipitati ommcsmmmmmm AmagTTasnserses of the correct size
wer e used 0 mx@ﬁ%ﬁ WMWCI 3 inserts were
sequenced roW & g vector-specific il gonucl eot i des

(forward and sgwaoge prinmers) with a SEQUENASE[ err] 7-deaza dGIP kit,
according to Val Tymishfsorst Ue dat' Peo Tr die Bhel Llosital Anh Aciolgsensus sequence for the

new fragnent vvas“‘b ‘EF(F‘Y"% ¢ date obtained from5
el ones of %ne Kwéﬁ%&%ﬁ%ﬂ%,ﬁgbm ét% uct . The
GhyVa &nr bil'

| ength of the frva-gmengn Gl Waehr fAkp AP Asp hzing regions was 319
base pairs. The LysThrVa1rPhu:lleeElh|Pdela‘sﬂ a‘erwem &p hindlectln as SEQ | D NO 3 and

shown in Eigure 5@?% g@g;%t%gg mJ'T"l”""‘s"ét]uence is listed as SEQ
| D NO 4. i g w ? %8°§'édtre'Hte of this dycoprotein
B gene fragneseg mmoish the correspondi ng 35 sequence of other gamma her pes
Viruses. Si ngaTeABGA &N T;Gnmemmmmm mm AT g&mma her pes

vi ruses tpat : quedte. Dashes (-)

i ndi cate posi d t4y provi de opti mal

al i gnnment of et C heo0f consecutive

[ASTAEASGEG CTT,
nucl eot i des tWWMlWTﬂMMuem and any of the

SEQ ID NO:4:
¥al Tyr Lys Lys Asn Ile Val Pro Tyr Ile Phe Lys Val Arg Arg Tyr
Arg Lys Ile Ala Thr Ser Val Thr Val Tyr Arg Gly Leu Thr Glu Ser
Al2 I1e Thr Asn Lys Tyr Glu Leu Pra Arg Pro Val Pro Leu Tyr Glu
60 I1e Ser His Met Asp Ser Thr Tyr Gin Cys Phe Ser Ser Met Lys Val
Asn Val Asn Gly Val Glu Asn Thr Phe Thr Asp Arg Asp Asp Val Asn
Thr Thr Val Phe Leu Gln Pro Val Glu Gly Leu Thr Asp Asn Ile Gin

%9



sequences is 14. Short conserved sequences are scattered throughout the

fragnent. Overall, the , , WD 97/ 12042
PCT/ US96/ 15702 pol'ynucl eotide fragnment 1s 63% I dentical between KSHV
and the two cl osest herpes virus sequences, - sHV1 and bHVA4.

The sequence data was used to design Type 3 oligonucl eotide priners of

20- 40 base p?)d'ysm?tﬁz | ength. The priners were desi gnegﬁ@gmlgﬁ#di ze

preferenti al the KSHvV d ycoproteln B 5 pol ynucl e not

I SR e ® S

conpar es the predi cted am no acid sequence encoded by the same G ycoprotein

B e SEABMENt . At the anmino acid level, two short segnents are
shar ed bet T ACTGCTTATA ACTGO ATETURACA o her pes virus, bHVA.
The first ( Sk ATCAACTACT GEARARTIG? e ot 010 and | ocat ed near
the N-term natTIGICTeh GIACTEMBAE CAMGETCNT AAGEANGGCA deuDNOGS) is 15 ami no
acids in AATATAG: HTMHTW&&TMrMWWm naBitend of the fragment.

Al'l other'se X aralt théﬁ° gamma her pes viruses
are 9 am no G .,,_c, nce of the 386 base
aﬁ&mmmvmt

fragment of sugmspem mens were
obt ai ned fromwT%MAm y &Ammrmmuu)nkmy at the

Uni versi t¥ sl o CéAter. The speci mens
were fixed | RATCACAE

"‘q- |n;§§araff|n DNA was
extracted frm‘fwmm

T ngmgmhmm ppocedure of Exanple 2.

20 Th WWA GHHMACHGITrruDNAsmrepar ations was

det ermi néd® b Ammﬁrerw@awmm ea®®i ons usi ng

ol i gonucl eot i ﬁ%% ggﬁase gene. Details

of this proceﬂu;mm 140 Pat ent Application
60/ 001, 148. MA&MHM AGCMTGITG mmm yrmool eotide determned in
this fasHPon A mu DNA
preparations ' g%d the tenplate in PCR
anpl i fi cati oncaRiGaTaT CETRRAAT AGDMNATE XRARGR heiniaTkr CQigensus- degener at e

ol i gonucl eot mnmwmmmmmm ATGTATAATDY 1500 Second round of
anplificao STCTRARSATACACALG) AGTGTEMAA KAGMNWER JRAGATATGNIC2S60 Condi t i ons wer e
essentially el sl | ‘%&?W g WB4 buf fer produced
bands of subm-rahnrm Tmm upgeof DNA in the initial
sour ce and tmmmmummm TAARoEMET 12800 | ed - DNA was

per f or red®wi mmmmww:e’ 185p 0 product was
el ectrophore TRATAACTCT CAMGAACA ACKGAGACAG ANTCATICA 1960

WI'I'ITCAG AMTTCTAGC AGACTTAGGC TCTATCGGCA AAGTTATTGT TAATGTGGCA 2040
AGCGGCECAT TTTCTCTTTT TGGAGGTATT GTAACAGGCA TATTAMATTT TATTAAMAT 2100
40  CCTTTAGATG GCATGTTCAC ATTTCTATTA ATAGGAGCAS TTATAATCTT AGTAATTCTA 2160
CTAGTACGEC GCACAMTAA TATGTCTCAA GCTCCAATTA GAATGATTTA CCCAGATGTT 2220
GAGAMITCTA AATCTACTGT GACGCCTATG GAGCCTGAAA CAATTAAACA AATTTTGCTT 2280
GGAATGCATA ACATGCAGCA AGAAGCATAT AAGAAMAMG AAGAACAAAG AGCTGCTAGA 2340
CCGTCTATTT TTAGACAAGC TGCTGAGACA TTTTTGOGTA ACCGATCTGS TTACAAACAG 2400
45  ATTTICAACCG AAGACAAAAT AGTAT 2425

SEQ ID NO:6:
ATGTATTATA AGACTATCTT ATTCTTOGCT CTAATTANGG TATGCAGTTT CAACCAGACC
ACTACACACT CAACCACAAC CTCACCAAGT ATTTCATCAA CCACCTCTIC CACAACAACA
50  TCAACAAGCA AGCCATCAAA CACAACCTCA ACAAATAGTT CATTAGCTGC CTCTCCCCAG
AACACGTCAA CAAGCAAGCC ATCCACTGAT AATCAGGGTA CCAGTACCCC CACTATTCCA
ACTGTTACTG ATGACACAGC CAGTAAAAAT TTTTATAMT ACAGAGTATG CAGTGCATCA
TCTICCTCTG GAGAACTATT CAGATTTGAC CTTBATCAGA CATGTCCAGA TACAAAAGAT
AAAAAACATG TGEAAGSCAT CCTGCTGGTA CTAAMAAAGA ATATTGTCCC ATACATCTTC
55  AMAGTGAGGA AATATAGAAA AATTGCCACC TCAGTGACAG TTTACAGAGG GTGGTCCCAG
GCAGCTGYTA CCAATAGGGA TGATATCAGC ABASCCATAC CCTATAATGA AATTTCAATG
ATAGATAGBA CCTATCATTG TTICTCTGCT ATGGCAACAG TCATTAATGS GATTCTGAAC
ACCTATATAG ACAGGGATTC TGAARATAAG TCTGTTCCCC TCCARCCAST GRCCGBACTG
ACTGAGAACA TAAACAGATA CTTTAGTCAA CCTCTCATAT ATGCAGAACC TGGCTGGTTT
- 80  CCAGGBATTT ATAGAGTGAG AACAACTGTT AATTGTGAGE TTGTTGACAT GTATGCCCAC
TCTGTGGAAC CATATACTCA CTTTATTACA GCTCTEGGGG ACACTATTGA AATCTOCCCA
TICTGTCACA ACAATTCTCA ATGCACCACT GSTAATTCCA CCTCAAGGGA TGCCACAAAG
GTATGGATAS AAGAAAATCA CCAAACTGTT GACTATGAAA GACOGGRGCA TCCCACTAAA

9
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30 pol yacryl am de gel, and an autoradi ogram was obtai ned. A | adder of
bands correspondi ng to about 386 base pairs and about 10 higher nol
wt concatenmers was observed. The 386 base pair band (with the same
nmobility as a sinmultaneously run KSHV fragnent) was cut out of the gel and
extracted. To determi ne whether the DNA in this extract was
obt ai ned frowoa14sagi fic anplification reaction, PCRpeTAISSGASIRL UD
usi ng NI VPASQ al one, TVNCBSQ al one, or the two prinmers together. Buffer 35
condi tions wmmmmnmmmw»w CRto on reactions. The
mxture was HAAAEIA TIHT@ seltdas added, and the

anpl i ficati orf\\i : "‘fg‘“ thB‘“terrperature
st ep- down gr ik 4 ‘ fi i on reactions
accunul ate pray Imm rtmmcr mmwmrrl sgpsed, and

exponenti al | wmm

specificity i

primers, Wer xt3k.es suggests
non-speci I C P 76 fieym t hese test
reactions GGAGATRCAT TCATMTITC TIHGT&ATC MTETM AGGCAAGTGT CAATATCCAT 1680 71
WO 97/ 12042 AMAGTATGA GAACGGATGA TCUCAAGGTA TETTETCCAWCACATTTAM 1740

PCT/ US96/ 7 TA 6T ained with ethidium
brom de. kT8, T
GTSGMETAT MAGTGABRC

e omseent ati on. Thus,
eac¥9%n using both

2 NI VPASQ r eact ion, a
noder at e staummg‘rbammmo Awmmmnmm tia appropriate
mobi lity, '-* ; mmbom prinmers together.

' , ,n-i e a faint band for

For a KSHy, fr *.“% ﬁg ‘
t he NI VPASQ r%m ; ¢tigeh and an intensely 5
st ai ni ng banmtmmmmmmtmmﬂmmmdem hat the 386 base

pai r band i n TREAAG-TIERGTIE JRTIGITIIT WML f | B40anpl i fication
pr oduct . m‘% % °ext ract that had been
Mﬂm

ITp|Ierd Wlt ve oona2%agarose gel,
and the -386 doGRATERCH TACARTTECR ACTAKGTTACNSE TTOTRARCCO/A.S 25802 DV e d using a
Q AGEN err] MWth%%ned in E. co®® and sequenced as in
Exanpl e 4 oA GQRlIsENsus sequence was determ ned for 3 different clones
obt ai ned Wwwm The
pol ynucl eot [ dwm:mmfmm Aﬂcﬁmgrrﬂm (SEQ IDNO1) is
aligned in  CCAGMGY § th eql}éfhce from KSHV. Al so
shown is we . '  e (3 . I D NO 2). Between
the primer hy, ¢ § Al‘mﬂ 54)369 t he 15
pol ynucl eot i dmmqmmmmnauacﬂ&o amimhe e no aci d sequences
are 91% i dent GAGATRATEG AQGAETATTA TWﬁ't PRGGGRGEAS | du‘éﬂ and the potenti al
N-i nked glyc 3 he t wWo
Vi ruses. degad gn Type 3

ol i gonucl eot |Wmnmmummlmmm fengt h. The priners

wer e desi gne ARALNCTHE RPBW d ycoprotein B 20
pol ynucl eg %ﬂ :%:h mucl ti des encodi ng

A ycopr Otel n TTTAATTTTA TGGAAGGGGT TTTCCAATGC CATTCAAACT 960
CAACACAATA GCAGTCTCCA TTTTATYGOC AATGATATAA CAGCCTCCTT CTCTACTCCT 1020
TTAGAAGAAG AGGCTAATTT TAACGAGACA TTTAAGTGTA TATGGAACAA CACCCAAGAR 1080
GAAATTCAAA AAAAGTTAAA AGAGETTGAA AAAACTCACA GACCTAACGG TACTGCGAAG 1140

50  GTCTATAAAA CAACAGGCAA TCTGTACATT GTTTGGCAAC CGCTTATACA GATAGACCTS 1200
CTAGATACTC ATGCCAAGCT GTACAATCTC ACAMCGCTA CAGCTTCACC TACATCAACA 1260
CCCACAACAT CTCCCAGGAG AAGACGCAGG GATACTTCAA GTGTTAGTGS CGGTGGAMAT 1320
AATGGAGACA ACTCAACTAA GGAABAGART GTRACGACCT CCCAGGTTCA GTTTGCCTAT 1380
GACAATCTCA GAAAGAGCAT CAACAGEGTG TTGGBAGAGC TGTCCAGGGC ATGGTGCAGE 1440

55  GAACAGTACA GGASCCTOGCT CATGTGGTAC GAGCTGAGCA AGATCAACCC CACCABCGTC 1500
ATGAGCGCCA TCTATGGCAG GCCASTGTCT GCCAAGTTGA TAGGGRACGT GGTGTCAGTG 1560
TCAGATTGTA TCAGTGTTGA CCAAMMAGAGC GTGTTTGTGC ACAAMMATAT GAAGGTGCCT 1620
GECAMGAAG ACCTGTGTTA CACCAGRCCT GTGETGGBACT TCAAGTTTAT CAATGGGAGC 1680
GAACTGTTTG CTGRCCAGCT GGGTCCCAGG AACGAGATYG TGCTBTCCAC CTCTCAGGTG 1740

60  GAGGTCTGLC AGCACAGCTG CGAGCACTAC TTCCAGGCCG GGAACCAGAT GTACAAGTAC 1800
MBGBACTACT ACTATGTCAG TACCCTCAAC CTGACTGACA TACCCACCCT ACACACCATG 1860
ATTACCCTGA ACCTGTCTCT GGTAGAGAAT ATAGATTTTA AGGTGATTGA GCTCTATICT 1920
AMACAGAGA AAAGGCTGTC CAACRTETTT GACATCGAGA CCATGTTCAG GGAGTACAAC 1980

90



prinmers of this type were listed earlier in Table 7. Figure 15
conpares the predicted am no acid sequence encoded by nucl eotides 36-354 of
te g ycoprotern B gene fragnent. As for the KSHV sequence, two short
segnents are shared between RFHV and a previously known gamm her pes
virus, bHv4. Al other segnents shared between RFHV 25 and ot her ganma

her pes virus horter than 9 amno acids in length usos/1s702 Figure
16 is an al igﬁ’r?g{%@‘%f sequence data for the sane Gycoprotgﬂ B fragnment in

t he .5 avail able. Figure 17
Shows t he. ph a8 FEe NS e Mol i helfles Vi ruses, based on
t he degree ommmmmnthmmmetmmﬂmt €g18 B am no aC| d
sequences shmﬁﬁ A - Fﬁ%gymoanongst t he viruses
shown, RF ol Bl tIR.bHV4, eHvV2, and sHVI.
Exarrple 6: O ghddiakith h HV/ KSHV subfamly
Based on the WMMMMWMRW and KSHV, seven Type
2 35 ol | gorﬂ!ﬁm GERGTACCACOELTACAD e 35%ed ei t her as PCR
primers of® mm TTEA GGCBACHEA TRAGRED o1 2800  t he RFHV/ KSHV
subfam |y. TErtﬁit;enerat e Type~2 oligonucl eoti des,
SHVDA, CFSSB,seclyh8; and DNI QB are shown in Figure 17, al ongside the
sequences th mmmwmm OMCIITRIC| et | des of

: b gy Yer vy i ! ] ' end, and a
ese ol i gonucl eoti des

5 P TCRLETRG GEESTERE CAOOGG BACCTICARD
are based Omnmmnnsv=-~< AGTACA KAAEAYAMGA AT TRGACGRCATOT IS mm
72 cmmmmnnmxsawmmwmnmxmnuwnnmnmmunammmn
AL . oy

PCT/ US96/ 2057 (PTACTCAC izgr m stabl e dupl exes

W th G ycopr Qufeheiies list of exenplary
Type 2 ol i gOnWRAWENS TRRACKTACK\ECSTEIIEAD EGTCIR ) blem6
D fferent Typemcem (CCTOT MWG@AMMMt [ wnse orientations.

Primers v h GIEAAATTE e . TNTRCATS ed 700get her in PCR

anpl i cati ons. AT ptand DURE 0t igfide may 5 be used in
conbi nati on \gTAeATIA™ ATNOG madmnta;ﬂw;mtimopmm te orientation.
Exanpl e 7: UfeAeTeEomCTIAORICTS! wmmm \CTR0GACGTR GBACCTEARS S egélence

Furt her affol %%mmbﬂ%n addi ti onal sequence

data. The so CCAGATCAAT AAGACCATCT CTGAATATAT CCAAMGTTE 1140
MCMCTCCT ACGTGSCCAG TRGMANCA CAGTATTTCA AGICTGATGS TAACCTGTAC 1200
CTCATCTBAC AACCACTCSA ACATCCAGAS ATTGMGACA TAGADGAGGA CAGCBACCCA 1260

35  GAACCANCCC COBCCCCACC AMGTCCACA AGBAGAMAA GAGAGRCAGC TGACATGGA 1320
MCTCAMCAT CTGAGGTCTC AAAGGGCTCA GAMATCCG TCATTACRGE CCAMTTCAA 1380
TTTGOCTATG ACAAGCTRAC CACCAGOGTC MCANCGTGC TTGAGGAGTT GTCCAGBRCS 2440
TGSTETAGAG MCAGGTCAG AGACACCCTC ATGTGGTATS AGCTTAGCAA GITCAMCCCT 1500
ACGAGTGTGA TGTCTGOCAT TTATGGAAAG CCTGTCGCTG CCAGGTACGT GOSGACRCC 1560

40  ATATCTGTGA CAGACTGTAT CTATGTBRAC CAAAGTTCAG TCMCATCCA CCABARCTTG 1620
CGECTACAGC ATGATAMMC CACCTGCTAC TORAGACCTA GAGTCACCTT CAMNTTTATA 1680
ACAGTACAG ACCCECTAC TOSCCAGTTS GATCCTAGAA AAGMATTAT CCTCTCCAC 1740
ACANCATAG AMCATGCAR GRATGAGAGT GAACACTACT TCATTGTGG GGANTACATT 1800
TACTATTATA AMATTACAT TTTTGANGA AMGCTAMACC TCTCANGCAT CBCTACCCTA 1860

45  GACACATITA TAGCCCTCAA TATCTCATTT ATTGAMATA TCRICTTCAA MCAGTAGA. 1920
CTGTACTCCT CTACTGAMG GAACTCGCA TUGAGCGTCT TTGATATAGA ATCCATGTIT 1980
AGEGATATA ACTATTACAC CTACAGCCTC GCGRBCATTA AGMEGACCT AGACAACACC 2040
ATCBACTACA ATAGAGACAG ACTGGTTCAG GACCTGTCAG ACATGATRRC TGATCTGGGA 2100
GACATTGSAA GATCTGTEGT GAATGTGGTC AGCTCRGTAG TCACATTTIT CAGTAGTATT 2160

50  GTGACAGSAT TCATTAMIT CTITACCAAC CCTCTAGGSG GMTATICAT TCTCCTAATT 2220
ATTGGTGEAR TAATCTTCTT GGTGGTAGTC CTAMATAGAA GAMCTCACA GTTTCACGAT 2280
GCACCCATCA AAATGCTGTA CCCTTCTGTT GMMACTACG CTGCCAGACA GACGCCACCT 2340
CCCTATAGCG CATCACCTCC AGCTATAGAC AMGAGGAM TTAGCGCAT ACTTTTGREC 2400
ATGCATCAGS TACACCAGGA AGAMMGEAA GCACAGAMC AACTAACCAA CTCTBGCCCT 2460

55  ACTTTGTGGC AGAMGCCAC ASGATTCCTT AGMATORCC GGAAGSATA CABCCAACTT 2520

CCTCTGGAAG ATGAATCAAC TTCCCTCT 2548

SEQ ID NQ:9:

ATGACTCGGRC GTAGGGTSCTY AAGCSTGRTC GTGCTGCTAG COGLCCTEAC GTGCCGTCTC 60
. 60  GETGCACAGA COCCAGAGCA GCCCGCACCC CCCGOCACCA COGTGCAGCC TACCGCCALG 120

CRTCAGCAAA CCAGCTTTCC TYTCOGAGTC TBCGAGCTCT CCASCCACGG CGACCTETTC 180
COCTTCTCCT CGRACATCCA GTGTOCCTCS TYTGGLACGE GGGAGARTCA CACGGAGGGC 240
CTGTTGATGGE TGTTTAAAGA CAACATTATT COCTACTCGT TTAAGGTCCG CTUCTACACC 300

e



10 KSHV DNA is Kaposi's Sarcoma tissue, either frozen tissue bl ocks or
par af fi n-enbedded tissue, prepared according to Exanple 2, or cell

| i nes devel oped froma cancer with a KSHV eti ol ogy, such as body
cavity lynmphoma. Also suitable is KSHV that is propagated in culture (Wiss
et al.) The general strategy to obtain further sequence data
in the 5 diweshhgazof the coding strand is to condu@icrasispdrisiezcat i on
reactions using the consensus-degenerate (Type 1) oligonucl eotide

hybri di zi ng Jaieurmmmmmﬂmtmmm S'serimer, in

conbi nati on mmmmmm GAN CATOTASEAG 3) 420 oI I gonucl eot i des
as the 3 ' ‘ -“{1&' e cat¥bn cycles are

conduct ed, r:‘,,‘ B %g the first set of
priners. ecerroeae geond series of

anplificati ommwemmmm Mmmpﬁemng FRFDA and GLTEB as a

second TTCCACGTSA GMCTAVLCAMUTIRIE ¢ | 7B used are similar to
those desg % |sm performed in B4
buffer, usin RIBLER CettADG A TRIAATE dESﬁd’l bed In Exanple 3.
Af t er  GAGRGCAQOTCTRRSTTCET mkfmmdnemmct 1ee | abel ed using the
| ast - used Vi rANGCATOR MEABIAGST TEBWB0 I n this case),
end | abel ﬁ)ﬁ %% AT oF e # du i s el ectrophoresed

Yo $ the appropriate

su ze as predlmmmtmmmmms w0 uses i s excised.
After re- arrplm F CABGBTCCAS | o#%8, and sequenced

as before H' e 3 ntlg} obt ai ned by

combi ni ng? re ON{ggy I n
order to obt samTckmer WmmmhecMrem on of the coding
strand, anpi fARATEAGE TISCTREETS CBAGACCATG TBGTMTDGE QUECECTERT BT O ns @G us- degenerat e ( Type

1) oligon vt he fragnent as the 3'
or o 1 h0E iy il KA RN R 8 1,0

ol i gonucl eot | AETECARS COTIOATCTC ACTAMCALE mmmrmcmmxa a first series of
anplificatio 1980 TVFLA optionally
fol I owed gy %% BISQPVA. Anpl i fication
and se RACLARICTAEGCAGER ewgggquence is used to
desi gn f urt heomesiyere GISICATCTC CTTCTIGAMOMAIRLITICE mdtscmctd;ma 2ense orientation,

ollgonuclg ti i ng rther sequence data.
Al ternatively, 3' agg rection is obtained

ht
using Type 1 Wmﬂmlmmwmat 2520 for exanple,
two primers oiAGRATORAR ARRCRIGRC{CRCATIRCTT RECONRAG NGIAGTII-DA, NI %, TVINCA, NI DFB,
NVFDB, ang0 SEQ I oY B: additional priners may be selected for nested

anpl i fi cat'l OnresaaTcea eeATCTeGTS coTidiacROicRATANS RAIARS Srcfti 3 fe§ oM t he nost
downst r eam Ol GCTRCRRTIT CEFTTTOTAS TAGUICECATERCAACTTOYD EXACICALM MasmsosaT40 120 such as CYSRA or
Type 3 pri nermquwm WWWnatﬁbn with prinmers
crmmmcem%; 3oo
mcccmcecsrer GTTCTATESC CCABGST,
PCT/ usoe/ 157 TCTTATTC GCTTTGAACG TAATATCATC TGCACCTCGA TGAAGOCTAT CAATGAAGAC 360
TTGGATGAGG GCATCATGGT GGICTACAAG OGCAACATCG TBGOGCACAC CTTTAASGTA 420
CGBGTCTACC AAMGGTTTT GACGTTICGT OGTAGCTACG CTTACATCTA CACCACTTAT 480
CTGCTGEGCA GCAATACGGA ATACGTGGLG CCTCCTATGT GRGAGATTCA TCACATCAAC 540
50  AAGTTTGCTC AATECTACAG TTCCTACAGC CBOGTTATAG GAGECACGST TTTCGTGGCA 600
TATCATAGGS ACAGTTATGA AMACAAAACC ATGCAATTAA TTCCCGACGA TTATTCCAAC 660
ACCCACAGTA CCOGTTACGT GADGGTCAAG GATCAGTGEC ACAGCOGCES CASCACCTGS 720
CTCTATOSTS ABACCTGTAA TCTGAACTGT ATGCTGACCA TCACTACTGC GOGCTCCAMAG 780
TATCCTTATC ATTTTTTTGC AACTTCCACG GGTGATGTEG TTTACATTTC TCCTTICTAC 840
55  AACGRAACCA ATCGCAATGC CAGCTACTTT GGAGAMACG CCGACAAGTT TTTCATITTC 900
COBAACTACA CCATCGTTTC CGACTTTBGA ABACCCAACG CTGOGCCAGA AACCCATASE 960
TIGSTGSCTT TICTCGAACG TGCCGACTCG GTGATUTCTT GGGATATACA GRACGAGMG 1020
AATGTCACCT GCCAGCTCAC CTTCTBGGAA GCCTCGGAAC GTACTATCCG TTCCGMGCC 1080
GAAGACTORT ACCACTTTTC TTCTGCCAAA ATGACTGCAA CTTTTCTGTC TAAGAMCAA 1140
80  GAAGTGAACA TGTCCGACTC CGOGCTBGAC TECGTACGTG ATGAGECTAT AMATAMAGTTA 1200
CAGCAGATTT TCAATACTTC ATACAATCAA ACATATGAA AATACGGAAA CGTGTCCGTC 1260
TTCGAAACCA GOGGCGGTCT GSTGGTGTTC TGRCAAGGCA TCAAGCAAM ATCTTTGGTG 1320
GAATTGGAA. GTTTGGCCAA TOGATCCAGT CTGAATATCA CTCATAGGAC CAGMGAAGT 1380
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hybri di zing towards the 5 end of the DNA pol ynerase gene. Qi gonucl eotide
primers hybridizing to the DNA pol ynerase gene of herpes viruses
refated 10 RFAV and KSHV ar e described 1n conmonly owned U S. Patent
Application 60/001, 148. The DNA pol ynerase encoding region is located 3" to
t he G ycoprotein B encoding region. PCRs conducted using this prinmer

conbi nation are cted to 5 anplify polynucleotides co he 3'
end of the G“{p(,’aﬁé(% ein B encodi ng region, any interveni ng%h’%bg%qﬂl}ence i f

present and t Tﬁgﬁ%jl n egi on.
This strateg m% NG ° cont ai ni ng KSHV
encodi ng seqwmtmmﬁrmmtmﬁmwmw fison a frozen

Kaposi's mmmmm I }gg ne derived froma
body cavit yooinivy it ia}v 4 3 iy "‘ wous oy =y In order to obtain
the full 5 t}‘ b2 Oria ek TR hirrkniaH M-,@be%s desi gned for the

encodi ng Seqmmmmmmmmw ymeprotei n B: nanely,
the capsi d oRSGACINEG CUTACGAGTA CGTSEACTAS G ..,m G MMMtuﬂbes of CAPMAT from

ot her viri&e AT onserved regi on, and
design a con . Nﬁ/o hybri di ze with 15
CAPNAT i n t hegreatae TAictot certanadt of R pe 1 oligonucl eotide
pr obe was dewmmw R7GaTa umcmcsu cted of being
downst r eait} of MEEGT O ' ' p&#PYner ase. These
ol i gonucl eot - Jrirdd E 9: Additional Type

1 digonucl eojg e ogsglChar act eri zi ng

Tar get: Capsi GaToarnAGI 6ACOKIGALN ALGE! SOBEAL esgrecial ly from ganma
Her pesVi r Cobls GAGCAGCGAGCS 2580
Length No. GGGACAGMG 2680 |

GAMGACTCC 27
FENSAC 48 sense
77 % GGGT TTGAGAATTCYAARTAYATHAAR 27
48 n , | yner ase gene from
Her pesVi ruse m#r m%@ ms 80 Desi gnati on
Sequence TGTTCGATTG CCAAAGGCAC G1encatoat | (m SEQ (5" to
3") TATMGTCTA ATGCAMGAT mmmmm AATATORG 240 CVNVB
TAAAAGT ACHECTASTCETUTICHATTRA MOGAGCTRASCATTCCAME GARTTACCGT arﬂ’q sense 79
ACRCA 20 G‘m@[‘m% mw pairs of sense and
anti sense pr| mm ycqpy ot ein B encodi ng
region. Fr agnn‘mmmhtrmedm TUNKAGATTIVOTCAET] A0 Taml e 10.

TITGCAAGEG GICCTTTETG GCTCTATTCT ACATCGACGT CTCTCMTTG TATTG'IG\G 600
GAGGCTACGG CTAAGGLGAA ATATCCGTTT AGTTACTITE CTTTGACGAC TGGTGAAATC 660
GTGGAAGGST CTCOGTTCTT CGACGGTTCUA AACGGTAAAC ATTTTGCAGA GCOGTTAGAA 720
AMTTGACAA TCTTGGAAAA CTATACTATG ATAGAAGATC TAATGAATGG TATGAATGGG 780
GCTACTACGT TAGTAAGGAA GATCGCTTTT CTGGAGAMG GBGATACTTT GTTTTCTTGG 840

40  GAAATCAAGG AAGAGAATGA ATCGGTGTGT ATGCTAAAGC ACTGGACTAC GGTGACTCAC 900
GGGCTTCGAG CGGAGACAGA TGABACTTAT CACTTTATTT CTAAGGABTT GACAGCCGCT 960
TICGTCGCCT CCAAGGAGTC TTTAMTCTT ACCGATOCCA AACAAACGTG TATTAAGAAT 1020
GAATTTGAGA AGATAATTAC AGATGTCTAT ATGTCAGATT ATAATGATGA CTACAGCATG 1080
AACGRTAGTT ATCAMATTTT TAAGACTACG GGAGATCTGA TTTTGATTTG GCAGCCTCTT 1140

45  GTGCAAMAAT CTCTTATGGT TCTTGAGCAG GGTTCAGTAA ACTTACGTAG GAGGCGAGAT 1200
TIGGTGGATG TCAAGICTAG ACATGATATT CTTTATGIGL AATTACAGTA CCTCTATGAT 1260
ACTTTGARAG ATTATATCAA CGATGCCTTG GGGAATTTGG CAGAATCTTG GTGCCTCGAT 1320
CAMAACGAA CGATAACGAT GTTGCACGAA CTTAGTAAGA TCAGTCCATC GAGTATCGTG 1380
TCTGAGGTTT ACGGTCGTCC GATATCTGCA CAGTTGCATE GTGATGTGTT AGCTATCTCE 1440

S50  AAATGCATAG AAGTTAATCA ATCATCCGTT CAGCTTTATA AGAGTATGCG GGTCGTCGAT 1500
GCGAAGGGAG TAAGGAGTGA AACGATGTGT TATAATCGGC CCTTGGTGAC GTTTACTIT 1560
GYGAACTCCA CSCCTGABST TGTCCTTGGT CAGCTAGGGT TAGATAATGA GATTCTGITG 1620
GGTGATCATA GGACAGAGGA ATGTGAGATA CCTAGTACAA AGATATTTCT ATCTGGAMAT 1680
CATGCACACG TGTATACCGA TTATACGCAT ACGAATTCGA CGCCCATAGA AGACATTGAG 1740

§5  GTATTGGATG CTTTTATTAG ACTAMGATC GACCCTCTUG AAMTECTGA TTTTAAMCTA 1800
CTTGATTTAT ATTCGCCGGA CGAATTGAGT AGAGCAAALG TTTTCGATTT AGAGAATATT 1860
CTTCGTGAAT ATAACTCATA TAAGAGCGCA CTATATACTA TAGAAGCTAA AATTGCTACT 1920
ARTACGCCGT CGTATGTCAA TGGGATTAAT TCTTTTITAC AAGGGCTTGG GGCTATASGC 1980
ACTGGATTGG GCTCGGTTAT ANGTGTTACG GCAGGAGCAC TTGGRGATAT TGTGGGTGGA 2040

. 80  GIGGTGTCTT TYTTAAAAAA TCCATTCGGG GGTRGTCYCA TGTTGATTTT AGCGATAGTA 2100
GTTGYCGTTA TAATAATTET GGTTTTCGTT AGACAAAAAL ATGTGCTTAG TAAGCCTATT 2160
GACATGATGT TTCCTTATGC CACCAATCCG GTGACTACTG TGTCCAGTGT TACGGGEACC 2220
ACTGTCGTCA AGACGCCTAG TGTTAMAGAT GCTGACGEGG GCACATCTGT TGOGGTTTOS 2280
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PCT/ US96/ 15702 TABLE 10: KSHV d ycoprotein B fragnents
obt ai ned Fr agnent Lengt h

Posi tion 1 : NVPA -> TVNCB 0.39 kb

orgi nal fragnent 2 FENSA -> VNVNB 0.9 kb

5' of fragnmemnvodrresoss to CAPVAT 3 rCiViESn 576REYB
2.3 kb 3'of fragnent 1' FAYDA- >FREYB
0. 65 kb Wmmmwmmmmmmmm mo SQPVA -> HVLQB
2.5 kb WT&WtW 6
FREYA - > SCGF s to DNA pol ynerase
The protocgl usew anpl TTyrng and sequenci ng was foll ows: PCR
arrpllflcatlonssmmurled out using the DNA tenplate with the priner
pair (e.g., FREMR SO @YGETCE STTRISAGE TTTALAIC t e b0 of 94C for 45
sec. 60C for AHPLEN MBNyILY AT e - TEATBAMTS e d20f o] | owed by a final

ext ensi on ﬁt efs

‘ ?f of®t he predicted | ength

wer e purlfledm&rmnm ATTGLS EIGITIAAAGMACAT ) Cogoerr] PCR
purification |MGITTANGGXG -eu» mpmum S wre reanplified in a

second ey,
alternati v&l Y chohbarrl i

A nd%s conduct ed
v ‘f, In t he exanpl e
gi ven, second slapiAtr cities m@meQﬁmt REYA and SCGFB,
or with FREYAMM&@AT@WWH ﬂ@&mthes ms conduct ed at

94[ err] C for 4CHAGATEM TAHY rr]C for 45 sec; and
then foll gyed f 60 m n.

The PCR produ CATT [err] vector, and
transforned i mmmmwmmmamw MGTICRLGAT L | gat i ons and

t ransf or mat i ogAs TAMTRAL o | 1620 Col oni es were

bn eotides. Using the

screened hy P
Qul aqui ck A fe Lgol ated from PCR

RTTETRS i &aﬂ 1
positive col onmmtdmﬂmhmdc&mammmmﬂﬁunmm giado in 5 nL LB broth at
ACACG ML 33%00r war d and rever se

.

sequenci n LET S j, 4 : j;,, S enase Kit protocol
(USB). Aut onatpg ; ey GOGCCETEE] BASIRGLTA FTTEEAGTACS ABggeet hods.

Addi ti onal Ksmmmmmmmmmm mtmuerelsdem gned as the KSHV
sequence ' B '~a ¥%ed in various pair
conbi nat i oty e b Ve ool e 4 ok : 0 anplify, clone,

and sequence A 1800 ol i gonucl eot i des
used are |ist @dmmrrmmummc mw:mes mmms CACTTACGTA 1860
GATTTAAACT TAACACTTCT TAAMGATAGA GAGTTTATSC CGCTGCAAGT ATATACAAGA 1920
GACGAGCTGC GBGATACAGG ATTACTAGAC TACAGTGAAA TTCAACGCCG AAATCAMATG 1980
40  CATTCGOTGC GTTTTTATGA CATAGACAAG GTTGTGCAAT ATGATAGCGS AACGACCATT 2040
ATGCAGGGCA TGGCTCAGTT TTTCCAGGGA CTTGAGACCE CGGGOCAGGC CGTTGGACAT 2100
GTGGTICTYG GRALCACGGG AGCGCTECTT TCCACCGTAC ACGRATTTAC CACGTTTTTA 2160
TCTAACCCAT TTGGGGCATT GGCCGTGEGA TTATTGGTTT TGGCGRGACT BGTAGCGRCC 2220
TTTTTIGOGT ACCBGTACGT GCTTAAACTT AAMMCAAGCC CGATGAAGGC ATTATATCCA 2280
45  CTCACAACCA AGBSGTTAAA ACAGTTACCS GAAGGAATGG ATCCCTTTGC CBABMAACCC 2340
AACGCTACTG ATACCCCAAT AGAAGAAATT GGCGACTCAC AMMACACTGA ACCGTCGGTA 2400
ARTAGCGGST TTGATCCCGA TAAATTTOGA GAAGCCCABGE AMTGATTAA ATATATGACG 2460
TTAGTATCTG CGACTRAGCS CCAAGAATCT AMGCOCGCA AMMAAAATAA BACTAGCGLC 2520
CTTTTAACTT CACGYCTTAC CGROCTTGUT TTACBAAATC GCCGAGBATA CTCCCETGTT 2580
50  CGCACCGAGA ATGTAACGGG GGTGTAAA 2608

SEQ ID NO:13:
ATGCGCCAGS GCGCCGOGCG GAGGTGO0GS TRATTCGTCS TATGGGOGCT CTTGGAGTTG 60
ACGLTGGEGG TCCTGRTEEC GTCGGCGGCT CCGAGTTCCC CCGGCACGCC TRRRGTUGLG 120
55  GOCGCGACCC AGGCGGOGAA CGBBBGACCT GCCACTCCGG CGCCGOCOGC CCCTERCCCC 180
GCCCCAACGG GGGACACRAA ACCGAAGAAG AACAAAAAAC CGAAAAACCC ACCGOCGCOG 240
CGOCCCGCOG GCRACAACGC GACCGTORCC GUGGBLCACG CCACCCTGLG CGAGCACCTG 300
COGGACATCA AGGCGGAGAA CACCGATECA AACTTTTACG TGTGCCCACC CCCCACGRGE 360
GCCACGSTGG TGCAGTTUGA GCAGCCGCSC CGCTGCCCGA CCCBGCCCGA GRGTCAGAAC 420
80  TACACGGAGS GUATCGLGGT GGTCTTCAAG GAGAACATCG CCCOGTACAA GTTCAASGCC 480
ACCATGTACT ACAAAGACGT CACCGTTTCG CAGGTGTGAT TCGRCCACCG CTACTCCCAG 540
TTTATGGGGA TCTTTGAGGA COGCGCCCCC GTCCCCTTCG AGGAGGTGAT CGACAAGATC 600
AACGCCANGG GRGTCTGTCG GTCCACGGCC AAGTACGTGC GCAACAACCT GGAGACCACC 660

Y
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PCT/ US96/ 15702 TABLE 11: Additional Type 3 A.igonucl eotides
for Detecting, Ampliftylng, or: - Characteri zi ng Herpes

Pol ynucl eoti des encodi ng G ycopotein B

Target: G ycoprot ein B from KSHVY Desi g- Sequence
Length nt at I on SEQ nation ' '
foros O Wosndut GAYTA TGTGGAAA

21 1

TCAGACAAGAGT ACSTTIES (gchastcc mm%i-%nse 81

Al YGB T ACOCIBETOCRRGICHALT STAME(RCATCGTUGAGS AGGTGGACGE GCaCTeasTe 840 1 anti-sense
82 TACGLRTALGAACGAGTTTGT GCTOGRGACH SGLGACTTIG TGIAGATGTOACORTITTAC 900 21 1
sense 583mmm1m : : ECELERACCE LTTEANGGAR 066 21
1. antl-semm ; 5

21 1 mmﬂmmmmmﬁbmmmmmﬂm 140
GTGGCGGACCTGGMMIWTCTCCE cemmmmrcmmwmws semoe 86

RAPPA SAPRoQTY TG 1 sense

87 :@I ynmerase from KSHV
Desi g- mm»mmmmmmﬁc& WM. of Orientation

& 1500

CW C'F%CGCGAATACTTCT

: m%mwwl&mse 89

anti sense
Wat%n wher e

pEVi ations used are
mt%% aty ybri dize with.
uemoi ng tail avail abl e,
u (Type 1), f =
: w. 8Q(I(S%r uses (Type 2),

ks pr obes s.w...‘ : . TTGGGR0GCT GaeeaTeaeT Fizagre 19 lists a

consensus seqmmmenmﬂmmmatmof rom each of the
char act er i ¥ed HoE EQ IDNO91) is

shown. Nucl eoty \g;';—t;“ CATERTA ack ' hating the region
before the D "’:"ﬁ SN RAAGER ssseenbodi ment of this
i nvention. Thi ﬁmerOMnsus of data
obtained 35 SMBYHMMEh the Kaposi's sarcoma sanple R, and the | ynphoma
cell line BC %ﬁ w.e.2 plurality of cl ones being sequenced for each

c

sanpl e and each @g&ang mea&ntituis BeLNAAIMADe Wy sd-de SRR M nati ons have
been performed anlaggclly ladimtThorro The Thr Ala Val 6lu LA soLysewn in Figure 19 is the

am no aci d*tr anslﬁh‘tﬁ“bﬁewﬁln;% TmEEéJsoﬁyemwm Sﬁgm setnes (SEQ 1D 15

NCS: 93-95). The éﬁcﬁpﬂﬁﬁw §§ . 1D NO 93) overl aps
the 5' end of th@sn 11e val PASTIFOPOP h@[ﬁlm Y [Y1 gasence (SEQ ID NO94) in
a different phasahr Skruval hem Asne“armmhs'gmu 611Vc0ﬂPM&T encodi ng sequence is

al so suspet ed ofThr &f‘i‘"bﬁ'-' &Pycoprotein B

transcription, %ﬁ Tyﬂv.rﬁ mgtﬁ. for RNA pol ynerase 2
\f

of Epstein Barr iPf» Val Aspmymut mym,meommrglfy,regl on is underlined in
the Figure. At the S@Glend LysfVat the Al AspcRopéle Titew 1B @nTtodi ng
50 Tyr Arg Thr Arg Thr Thr Val AanysG'lu e Val Asp Met Phe Ala
Arg Ser Ala Asp Pro Tyr Thr Tyr Phe Val Thr Ala Leu Gly Asp Thr
Val Glu Val Ser Pro Phe Cys Asp Val Asp Asn Ser Cys Pro Asn Ala
Thr Asp Val Leu Ser Val Gln Ile Asp Leu Asn His Thr Val Val Asp
Tyr Gly Asn Arg Ala Thr Ser GIn GIn His Lys Lys Arg Ile Phe Ala
55 His Thr Leu Asp Tyr Ser Val Ser Trp Glu Ala Val Asn Lys Ser Ala
Ser Val Cys Ser Met Val Phe Trp Lys Ser Phe GIn Arg Ala Ile GIn
Thr Glu His Asp Leu Thr Tyr His Phe Ile Ala Asn Glu ITe Thr Ala
Gly Phe Ser Thr Val Lys Glu Pro Leu Ala Asn Phe Thr Ser Asp Tyr
Asn Cys Leu Met Thr His I1e Asn Thr Thr Leu Glu Asp Lys Ile Ala
, 80 Arg Val Asn Asn Thr His Thr Pro Asn Gly Thr Ala Glu Tyr Tyr GIn
Thr Glu Gly Gly Met Ile Leu Val Trp GIn Pro Leu Ile Ala Tle Glu
Leu Glu Glu Ala Met Leu Glu Ala Thr Thr Ser Pro Val Thr Pro Ser
Ala Pro Thr Ser Ser Ser Arg Ser Lys Arg Ala Ile Arg Ser Ile Arg
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PCT/ US96/ 15702 sequence, there is an untransl ated sequence incl udi ng
a pol yadenl yation signal. Further downstreamis t he encodi ng sequence
for a DNA Pol ynerase fragment (SEQ |D NO 95). When t he
G ycoprotein B encodi ng sequence was conpared with other sequences on
GenBank, woonvgsval ogy was found only with G ycoprotein Beewpysssnsms from
ot her herpes viruses. Cccasional 5 sequences of 20 nucl eotides or |ess
are shared wthmemlmmjr;eemumusmmmmm amC e
ATGTTCAGGGAGTACARIA G‘ 5? Ne Vabley§lw@dd with eHV2. Ot her than
this sequ Iﬁﬂ% {% %ﬁﬁ H r"regl on 21 nucl ectides or
@ Ash 3 1
| onger ar e appar, ,_,sm mg@ #t her previously known
sequences. Glu Cys Ile ASH/VahAsp GlniSer Gymsprmtles QfsBerElm:odl ng sequence, four
allelic variant M\Er&\nr&m'e!iﬂsatﬂetCWeme M'sp?m ohé de | evel between

sequence data o |G‘-V ’iésf %Qarrpl e and t hat
obt ai ned 1,55| ng t .is nI'hese are indicated in

the Figure by armowsms 151 'a,t-uumm masn e $eR wmmsﬁnts was silent. The
fourth variant dbukbebeudleckied Ase Lo TorcPhe fle Bludsn Hem@heLtwm ne in the gene

pr oduct . Aa Val G’? rﬁ’ Bzg ‘7 the KSHV d ycoprotein B
gene has jd efoI |n at the N-term nus
t hat CorreSpond&rJne eausnsanalserwm Adoaaume 1e | eader™) of

A ycoprotein B diigs VéldieiahAs ivslbeser CTy A PooSep LestPle 5HV G ycoprotein B am no

acid sequence wi §nlle Vai T"' ‘i‘hb)ﬁ Ypﬁ& viruses is provided in
Figure 3, ;gnd reﬁfpéf )g: mﬁ e hi ghly conserved
r

anongst her pes Viy pd mcg)pwatse- P YMORCES Net g Paigl ked wi th an asteri sk

(*). The Ihelme.yﬂmsndmas.eicﬂmﬂemwe'dnmm 6wt her herpes virus

d ycoprotein B ¢ 6‘“&?'%' Béﬁt”ﬁh“'i@"eﬂﬁat of KSHV. In addition,
there arepdwo a(ﬁﬂbng %& éﬁ%’oﬂ?&"f"l)‘r%‘ an additional internal
di sul fide and st ize b three di mensi onal structure (marked by
"Terr]"). TheseKsHo:16 coprote| n B sequence al so has a predicted
menbr ane- spanni Hle'-iVFT" "‘E ﬂ'ﬂz&{s%h d ycoprotein B.

of ot her E@rpes ﬁﬁ%sﬂ_ T"'.}::g:%’;.'m "ﬁ rotei n B sequence of
RFHV i S OBt ai nedmbts amkmier 8o LAt MRAE Sukbro mswrss.emf or 25 RFHV DNAis

simlarly preparsedly PoseeThf mmnmieamdemnm I Pré he University of
Washi ngt on Regi cita)a! “"‘ASP mz{hﬂﬂﬂ‘ IYabNA i s extracted as

descri bedgin Exﬁ ol se"se" s"G g%ﬁz in further sequence

data in tﬁe 5 mtmq_ps A“;‘:t%ﬁ% g xatm.aaama@ugflcatlons are

Tyr Arg Lys I1e Ala Thr Ser Val Thr Val Tyr Arg Gly Trp Ser Gln
Ala Ala Val Thr Asn Arg Asp Asp 11e Ser Arg Ala Ile Pro Tyr Asn
Glu e Ser Mat Ile Asp Arg Thr Tyr His Cys Phe Ser Ala Met Ala
40 Thr Val Ile Asn Gly Ile Leu Asn Thr Tyr Ile Asp Arg Asp Ser Glu
Asn Lys Ser Val Pro Leu Gin Pro Va) Ala Gly Leu Thr Glu Asn Ile
Asn Arg Tyr Phe Ser GIn Pro Leu Ile Tyr Ala Glu Pro Gly Trp Phe
Pro Gly 1le Tyr Arg Val Arg Thr Thr Val Asn Cys Glu Val Val Asp
Met Twr Ala Arg Ser Val Glu Pro Tyr Thr His Phe Ile Thr Ala Leu
45 Gly Asp Thr [1e Glu Ile Ser Pro Phe Cys His Asn Asn Ser Gln Cys
Thr Thr Gly Asn Ser Thr Ser Arg Ja Thr Lys Val Trp Ile Glu
Glu Asn His GIn Thr Vai Asp Tyr Arg Gly His Pro Thr Lys
Asp Lys Arg I1e Phe Leu Lys Asp The Ile Ser Trp Lys
Ala Glu Asp Arg Glu Arg Ala al Ile Trp Lys The
50 Phe Pro Arg Ala Ile GIn Thr
Ala Asn Glu Val Thr Ala Ser
6lu Leu Arg Gly Asn Thr Glu
Asn Glu Thr Leu Glu Glu Thr
Arg Asp Gly Glu Val Lys Tyr
55 e Trp Gin Ala Met Lys
Thr Ile Glu Arg Asn Asn
Ser Val Asp Thr Lys Thr
Gln Val Gin Tyr Ala Tyr
Leu Glu Glu Leu Thr Lys
Leu
Pro

»

E%‘
89
gl‘

r Phe His Phe Yal
n Glu Glu Thr
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Y
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8228550023228
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2
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er Yal
s Ala Met Gly Asp Ala Phe
Gln Ala Ser Val Asn Ile His
Val Cys Tyr Ser Arg Pro Leu
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conducted usi ng the consensus-degenerate (Type 1) oligonucl eotide
hybri di zi ng upstream fromthe fragnent as the 5 priner, in
conbination wth the closest virus-specific (Type 3) oligonucleotides as
t he 30 3" prinmers. Thus, a first series of anplification cycles are
conducted, for exanple, using FRFDA and AAI TB as the first set of

prinmers. Thi swbg-,,jmj owed by a second series of anplificat ;:M
conduct ed the sane priners, or using the nested set and

Anplification coRgifipe heiske descri bed for KSHV.
In order to obt alew%w%%@zwmg&bg mmm‘g gﬂlsﬁw rection of the coding
strand, anplifi catglﬂmmrahespaﬁs Tyrmmhmt Bd At gRTHENSUS- degenerate (Type
1) oligonugl eotl '!et 45 MirfAsroAsn TlaSer fragment as the
3' priner, |n co kﬁ%ﬁc ?erﬁ%“%" meic (Type 3)

Lys :
ol i gonucl eot | des s&smt Aspl.euG‘Iu rst series of
anplification cyGindgs lauela(Serrm:JArbeni AspsuenngﬁﬁiEha LME A, fol | oned by

a second s&rl es ﬁ? Mmpl i fication and

sequencing is  yJ g&g{ﬁg&g{&bﬂe g‘ uence is used to design
further Type 3 0|ﬂe€bwl¢=l e Yu } vat Phe Val
77 2rg Arg Thr Asn Asn Net Asn Glu Ala Pro Ile

PCT/ US96/ 15702 US Met Ilenr@nt'en e Asp LysAlcSer GluGinBleatn et h ot her

downst r ean’ hybr i &%m& qu e é}gm g&tj“(gf?s‘:‘i @mzl y FREYB.  and

NVFDB) to obtain Gly Leu GIn Leu Pol ynucl eoti de and

am no aci d sequengdrgay Ty M ASiREl Prio ThrOPBd ARG Sbrl PBo afﬁgoprotei n B of RFHV
and KSHvV th ea&ﬂ’M%&F‘"MﬂﬂFWmTM’t of other herpes viruses. The RFHV
and KSHV may be used to design further subfam |y-specific

Type 2 of | gondd ﬁ@iﬁtmﬁmaﬁm@mw'@@u cus L rp s RATPL € 82 G ycoproteln B
sequences from Dhé alaues l:euey;mnaly Val Ala GIn Glu W'Aﬁgs ycoprotein B sequences
can be obtagi ned Bv‘Tb!‘dlﬂtf Ms merfﬂullah 1 BN dibraari es 10 from af f ect ed

ti ssue. Sdtrces e é“@éﬁb’fa@"f or Exanple 7.
The DNA | ysate |§1u<§;pg§,s gﬂevﬁz[dinua iﬁ I's extracted using
ym.mét

phenol - chl or of or me vat Pro Tyr it PRI AsEYa he preparation is
partiall y i gest 880 Thoi ThehIle fe LEAWETRP Berrﬁhslsnlculeanr mnaenucl ease. The

di gest is entnﬂ@é&f %"%ﬁcg cﬁ“e\‘ﬂ G‘"e&'ﬂd"‘!ﬂsagrrents of about 10-23
Ki | obases are reg® TyMsp § ’23{% ] vect or phage
lgin sth&in 1

(Stratagene) is pse»pan seHSer\M Si ze-sel ected
fragnents are th@'ﬂGMWeUrﬂﬁtm Prdrmmcwmeu‘&msbrl‘r el u5| ng DNA |i gase.

The |igat & vectm mb F@cf‘ rorfer ¥ekt ract from Stratagene
according to p,rzq, g;kri) used to infect
XL1- BLUE[ err] I\/F%g mtsset aes Y Sys Tyr
Gly Val Gly Leu Gly GIn Ala Asp Asn Ma Thr Arg Phe Phe Ala Ile
40 Phe Gly Asp Tyr Ser Leu Ser Trp Lys Ala Thr Thr Glu Asn Ser Ser
Tyr Cys Asp Leu Ile Leu Trp Lys Gly Phe Ser Asn Ala Ile GIn Thr
GIn His Asn Ser Ser Leu His Phe Ile Ala Asn Asp Ile Thr Ala Ser
Phe Ser Thr Pro Leu Glu Glu Glu Ala Asn Phe Asn Glu Thr Phe Lys
Cys ITe Trp Asn Asn Thr GIn Glu Glu Ile Gin Lys Lys Leu Lys Glu
45 Val lu Lys Thr His Arg Pro Asn Gly Thr Ala Lys Val Tyr Lys Thr
Thr Gly Asn Leu Tyr Ile Val Trp Gin Pro Leu Ile Gin I'I e Asp Leu
Leu Asp Thr His Ala Lys Leu Tyr Asn Leu Thr Ash Ala Thr Ala Ser
Ser Thr Pro Thr Thr Ser Pro Arg Arg Arg Arg Arg Asp Thr
Ser Gly Gly Gly Asn Asn Gly Asp Asn Ser Thr Lys Glu
Ala Ala Ser GIn Val GIn Phe Ala Tyr Asp Asn Leu Arg
Arg Val Leu Gly Glu Leu Ser Arg Ala Trp Cys Arg
€lu GIn Tyr Arg Al2 Ser Leu Met Trp Tyr Glu Leu Ser Lys Ile Asn

)

50 6lu Ser Va

Pro Thr Ser Val Met Ser Ala Ile Tyr Gly Arg Pro Val Ser Ala Lys

Leu Ile Gly Asp Va) Val Ser Val Ser Asp Cys lle Ser Val Asp GIn

56 Lys Ser Val Phe Val His Lys Asn Met Lys Val Pro Gly Lys Glu Asp
Leu Cys Tyr Thr Arg Pro Val Val Gly Phe Lys Phe Ile Asn Gly Ser

Glu Leu Phe Ala Gly GIn Leu Gly Pro Arg Asn Glu Ile Val Leu Ser

Thr Ser Gin Val Glu Val Cys G ‘l His Ser Cys Glu His Tyr Phe Glin

Ala Gly Asn Gin Met Tyr Lys Tyr Lys Asp Tyr Tyr Tyr Val Ser Thr

. 60 Leu Asn Leu The Asp Ile Pro Thr Leu His Thr Met Ile Thr Leu Asn
Leu Ser Leu Val Glu Asn Ile Asp Phe Lys Val Ile Glu Leu Tyr Ser

Lys Thr Glu Lys Arg Leu Ser Asn Val Phe Asp Ile Glu Thr Met Phe
ArgGluTyrAsnTererhrG‘lnAsnLeuAsnGlyLeuArgL,ysAsp
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phage-i nfected bacteria are plated onto agar at a density of about 20,000
per plate. After culturing, the pl ates are overlaid with

nitrocellul ose, and the nitrocellulose is cut into fragnents. Phage are

el uted 20 fromthe fragnments and their DNA are subjected to an
anplification reaction using appropriate virus-specific primers. The
reaction proskacd7@eze run on an agarose gel, and stai ned WRATASHEISA2UM
brom de. Phage are recovered fromregions of the plate giving anplified DNA
of the expected Basa®. Asp Ser Ile ASpl s 619 A\ASy el P TR B eeuused to infect new XL1
bacteria and re- %%ger fep Gin M&Ps'hu&‘ummfﬂr Lﬂwégzg\: ’l;tMS i's repeated

until single clo H Lﬁ ¥n. Each cl one
sel ected by thi sngrlgc,@pﬁg |,,

r|ct|on nucl eases to
ascertain $eR @1eSTyZ Sor A yrmwuppmak@d Inserts sufficiently
| arge to mcorpoMat\b Qimiuantﬁiwéaﬁ ¥ Bt eiumspBln UeArq sequence are sequenced’

at both ends usi ? s are conpared with
the known 4ol ynu gg"tlhb f :',IZ lgér genoma to determ ne
whet her the fraggmwiiy6ly Ty mnsxﬁaﬁsm Ay,s:gpmtel n B sequence. DNA is”
obt ai ned from suhspdir Gu Brb beoceg ﬂr!;ﬁeaspeﬁllyﬁlammspmemuenced by shot - gun

cl oni ng accor di n¥! 84 Al @nda e SR Slvddes . Exanpl e 9: Antigenic
regi ons of,zG £in B The pol ynucl eoti de fragnents

between the NyDr hkirgcrd MR valiLiosie hiegaMRAWRNE VAR N the 35
d ycoprot ei n B gkmahrhaw iz Cisdapze chsmtsadrmmamm ¢sswquences shown in Figure

14. Based on the @ Thr Thr Leu % P Ae uni que for RFHV or
KSHV, or tpgat ar gﬁaﬁ%ﬂggﬁt vﬁﬁ% sﬁ é"‘ | dentified

Figure 14 shows ng@pmawds in length. Sonme of
t he pepti des G'IuG teum Vdnbrtuslmnemwdumsmhat are distinct either

for RFHV or A"F F!r")“"g e die Th@n keg Tr I TR/ASHY subfani |y (C ass
1) corrparzgd WI %%ﬁz @wsﬂ#ﬁ@}w¢xus pepti des.
78 Val Asn Asn Val Arg Gin Val Tyr Val Asp

PCT/ US96/ |1 5702 ArgAsp G‘ly Val Asn L‘y’s)ThcmfAsnrm Arlp & VTP @Ipseucont ai ned within this

106-amino acid r |G bf‘e ‘-H’e""se"‘““ recogni zed by

anti body, ggonput :P%f e Hopp and Wods -
antigenicity Ala m-lmswm hg,idpm ﬁ.r-menat ion I's based in part
on the relative hsyd.sno hS*Bb\ICU Nal ProLysArgh dspoeh8PVEi ty of consecutive

am no acid resi dyg$ ""eVﬂR’é% in Figures 20, 5
21 and 22.ggKey: Ala _E "( éﬂ# &Iﬁu yﬂr{mtf% = pot gnt ial N-linked
Tyr'Se Val
gl ycosyl at | on si ¥R.Trly9 m-ehe A.-,m. n pms“t. i@k ee S of the 106 am no
acid G ycoprotei ﬂsrﬂiisfmgm tAsi 1o Mal -y Thi-PiguisreThi2 Biro $é50WS t he
Thr Glu Val Asn Phe Thr Ser Thr Tyr Ser Cys Val Ser Asp GIn
Ile Asn Lys Thr Ile Ser Glu Tyr Ile GIn Lys Leu Asn Asn Ser Tyr
40 Val Ala Ser Gly Lys Thr GIn Tyr Phe Lys Thr Asp Gly Asn Leu Tyr
Leu Ile Trp Gin Pro Leu Glu His Pro Glu Ile Glu Asp Ile Asp Glu
Asp Ser Asp Pro Glu Pro Thr Pro Ala Pro Pro Lys Ser Thr Arg Arg
Lys Arg Glu Ala Ala Asp Asn Bly Asn Ser Thr Ser Glu Val Ser Lys
Gly Ser Glu Asn Pro Leu Ile Thr Ala Gin Ile Gin Phe Ala Tyr Asp
45 Lys Leu Thr Thr Ser ¥al Asn Asn Val Leu Glu Glu Leu Ser Arg Ala
Trp Cys Arg Glu GIn Val Arg Asp Thr Leu Met Trp Tyr Glu Leu Ser
Lys Val Asn Pro Thr Ser Vat Met Ser Ala Ile Tyr Gly Lys Pro Val
Ala Ala Arg Tyr Val Gly Asp Ala Ile Ser Val Thr Asp Cys Ile Tyr
Val Asp GIn Ser Ser ¥al Asn Ile His Gin Ser Leb Arg Leu Gin His
50 Asp Lys Thr Thr Cys Tyr Ser Arg Pro Arg Val Thr Phe Lys Phe [le
Asn Ser Thr Asp Pro Leu Thr Gly Gin Leu Gly Pro Arg Lys Glu lle
Ile Leu Ser Asn Thr Ash Ile Glu Thr Cys Lys Asp Glu Ser Glu His
Tyr Phe Ile Val Gly Glu Tyr Ile Tyr Tyr Tyr Lys Asn Tyr Ile Phe
Glu Glu Lys Leu Asn Leu Ser Ser Ile Ala Thr Leu Asp Thr Phe Ile
55 Ala Leu Asn [1e Ser Phe ITe Glu Asn Ile Asp Phe Lys Thr Val Glu
Leu Tyr Ser Ser Thr Glu Arg Lys Leu Ala Ser Ser Val Phe Asp Ile
Glu Ser Met Phe Arg Glu Tyr Asn Tyr Tyr Thr Tyr Ser Leu Ala Gly
Ile Lys Lys Asp Leu Asp Asn Thr Ile Asp Tyr Asn
Val GIn Asp Leu Ser Asp Met Met Ala Asp Leu Gly
€0 Ser Val Val Asn Val Val Ser Ser Val Val Thr Phe
Val Thr Gly Phe Ile Lys Phe Phe Thr Asn Pro Leu
Ile Leu Leu Ile Ile Gly Gly Ile Ile Phe Leu Val Va v 1 Leu Asn
Arg Arg Asn Ser Gin Phe His Asp Ala Pro Ile Lys Met Leu Tyr Pro
a¢



anal ysis of the KSHV fragnent, and Figure 22 shows the analysis of the full
KSHV sequence. Bot h RFHV _and KSHV contai n _several regions
predicted to be 1 kely antibody target sites. In particul ar, the KSHV
sequence shows an antigenic region near the Ntermnal end of this
fragnment, and 10 near the potential N-Iinked glycosylation site. The

full-length ﬁ@uence shows hydr ophobi c m ni ma CWWQ bot h
to the S|gnal pep e (residue -25) and the t ransmenbr ane donmai n (residue

[err]750). A nu ol th scores >1.0 or >1.5
are observed. ngfm&@%r ﬂ;ﬁ:ﬁb%iu%% $%Lﬂeglg scoring up to -2.5
that appears at nebautsmasmdmn Lﬁ@ﬁhm G) %m.ﬁmrﬂa e 10: Virus specific
d ycoprotein B aksplSerfalyxrre Thoheusfox@ly tys Ala Thre Gly Phe Lew Ardidspe 3 ol i gonucl eot i des
are used i A nest {8 AWy By psen §9 h‘“&"r?ﬂf"lq“’?&saﬁ“éﬂ% tions to detect the
presence of RF r KSHV in a panel of tissue sanples frompotentially

af fect ed subj smtie wo:1s: For KSHV, DNA is ext ract ed fromtissue
suspect ed of harl&@rﬁr Arh@'g\!!alrlas;er rvhll\laul.ealLduwimo 20 sanpl es from.
human subj Qcts Ty dla "e$ 'd’m?'b&‘dy cavity B-cell

| ynphoma. A : é.'ﬂtugu'f MI are used, including
sonme from KSIes ,G,s ysnmsmmy@ffected tissue in the

sane i ndi vi dual sl,.eumn'et \faT Umudl sietllam Tyndsr\mduavas wi th no apparent KS
| esi ons, dfd songﬂﬁfdm rVa'l and'l@ és"l g«nawmmp‘me sanpl es are obtai ned

in each categorygy @%’ﬂ in Exanple 2. 25
The ol i gonucl eot ml@,sméﬂ EI\FI'FB are ordered from

A igos Etc. Gly vdmsnna'hevﬁ)l\wn leﬁ;m mfmgmym Mmamnst ages, using priners
GLTEA and 2ENTFB §in ValHes Arg g fla TyrAspmmFWand VNVNB i n the second
stage. The condlmﬁ “"cﬂﬁ% (;g erdefltar to those of

Exanpl e 3. The rAaeirigh 61l e ¥4l Glu Neb sé? G@S,gp”gn a 2% agarose gel,

stained with et hlyslsmnhr Phe His GlarAegAral cspsamlellxwmfbaﬂr asnder U V. light. A
positive Pesult TYS'-XSrI @hﬁe@%ﬁé&sﬁlmcm&ﬁ @Ab@ndant 30

pol ynucl eoti de i % y ethi di um brom de
staining. This rg{ QieSatd ?}gm 51,%(3'-%":9 erived DNA in the

sanpl e; speci fi ceib By, T dacSeSPhevalome Ast iThr Thr nnm@dlerm feiagnment from YELPA
to VNVNB. 3Resul tmwé‘an"a kym 6y$ Il Q’hg%&hveh&sn msg‘hrdleyhand sanpl e

hi st opat hol ogy t %tﬁr ﬂg}':lgl:g; ssay results correlate
W th suscepti bi Il_et,yhrtpg, e,.Leumm.mUs Is extracted from

frozen tissue samp msrhrtmk&n rvwﬁemamasemlemmalmsmnd 35 Macaca

fasci cul afPs no g‘squ T’?’r\"ﬂtﬂe‘“ M‘rﬁ&t%‘g@elﬂu &9 the Washington

Regi onal Pri mat egy L:u g}y EE :;‘,’I'gb ’(9 are t aken each from
tissue sites showk kg se \/Lgf net L,,,m, pt]_g,pmt osis, apparently
unaf fected sitesArg Mat’ri‘pe:ysanlu naerCMet Bl L@ APORIGi Ng sites i n nonkeys
showi ng né%synpt e aﬁﬁpﬁer ﬂ#dn‘t@mhm s conducted first

usi ng GMTEA and M2 ﬂmsnm:{ﬁeﬁ’ﬁﬁ . Anmplification
product is el ect@#om gg,.q.he det er m ne whet her

RFHV pol ynucl eot thel e iasn qsprmsentmn or mhmysmnqai @3 Thr Asp Asn
79 Glu Ile Phe Leu Thr Lys Lys Met Thr Glu Val Cys Gin Ala Thr Ser
Gln Tyr Tyr Phe GIn Ser Gly Asn Glu Ile His Val Tyr Asn Asp Tyr
His His Phe Lys Thr Ile Glu Leu Asp Gly Ile Ala Thr Leu Gin Thr
Phe Ile Ser teu Asn Thr Ser Leu Ile Glu Asn Ile Asp Phe Ala Ser
Leu Glu teu Tyr Ser Arg Asp Glu GIn Arg Ala Ser Asn Val Phe Asp
50 Leu Glu Gly Ile Phe Arg Glu Tyr Asn Phe Gin Ala GIn Asn Ile Ala
Gly Leu Arg Lys Asp Leu Asp Asn Ala Val Ser Asn Gly Arg Asn GIn
Phe Val Asp Gly Leu Gly Glu Leu Met Asp Ser Leu Gly Ser Val Gly
GIn Ser Ile Thr Asn Leu Val Ser Thr Val Gly Gly Leu Phe Ser Ser
Leu Val Ser Gly Phe Ile Ser Phe Phe Lys Asn Pro Phe Gly Gly Met
55 Leu Ile Leu V2l Leu Val Ala Gly Val Val Ile Leu Val Ile Ser Leu
Thr Arg Arg Thr Arg Gin Met Ser Gln GlIn Pro Val Gln Met Leu Tyr
Pro Gly 1le Asp Glu Leu Ala GIn GIn His Ala Ser Gly Glu Gly Pro
Gly Ile Asn Pro Ile Ser Lys Thr Glu Leu Gln Ala Ile Met Leu Ala
Leu His Glu GIn Asn GIn Glu GIn Lys Arg Ala Ala GIn Arg Ala Ala
. 80 Gly Pro Ser Val. Ala Ser Arg Ala Leu GIn Ala Ala Arg Asp Arg Phe
Pro Gly Leu Arg Arg Arg Arg Tyr His Asp Pro Glu Thr Ala Ala Ala
Leu Leu Gly Glu Ala Glu Thr Glu Phe

99



WD 97/ 12042

PCT/ US96/ 15702 Exanpl e 11: | mrunogeni c regions of G ycoprotein B
To identify what antibodi es nay be generated during the natural course of
infection with KSHY, 5 serum sanples are obtained from 10-20 Al DS subjects

wi th Kaposi's Sarcoma | esions, from 10-20 HI V- positive
synpt om negatwg®rsishy ect s, and 10-20 HI V-negati ve control s. penusssinsioal
studies, sera in each popul ation are pool ed for anti body anal ysi s.

Peptides 12 restpdumesiol ong are synt hesized according to the entire predicted
extracel | ul ar donMet @lu Ser Arg I19Frptcwel-emmaﬂe$¥4@t—mm eotein B nol ecul e.

Sequential peptid !;cﬁ ﬁ EI1 L ri0 sequence, and
over | appi nggby 8 %%Fon a nyl on nmenbrane
support by ar,t ar .,Macn mnsirrm Leu@sﬁg OrS kit from Genosys
according to rranu#ahwmmsmmwammm ProTyrAqualle menbr anes are

overlaid with theAls@p H‘l"‘ " Et a- gal act ose
conj ugat edqgnti - Pl { v" ddi ng the substrate
X-gal . P03|t|ve Sit u;.u pmmrg @,atmsr v O&ig Thrl reactivi ty in the

serum agai nst themmmwsqaommmqonpnmumlﬁommmu Bemlarly, toidentify

ant i bodi es for medits KistllecAsmier HisSer @6 0p I Sorf SeRbrgeri A ¥kt i on, bl ood sanpl es

are collec gd fro 'Qg&bg,ggé m ﬂ%ﬁ: fascicul aris nonkeys,
a proporti on of val Thr val \q ﬁyaiptsgniﬁ,. fi bronmatosis. The
A L]

presence or absenleemfArgeahmn Imfncnranmsmr confirmed by
conducting PCR a B'nPrasTga S"'Bﬂe U AP i ¢ ol i gonucl eoti des as

in Exanpl e val g’gﬁ ? ated by
centri fuga??on e%ﬁﬁgpﬁéﬁ cg,,.t,@,SE 1Rk odies 20 in a nethod

simlar to that fnumsu\m Eeuempbgmhaips&%rmewafpe\s;smt hesi zed based on the
RFHV d ycop¥ 10!\%@1‘1&&9 é'?!t@s Gln l-euThf‘PheTl'Pm"S!éd #ct RFHV and KSHV
peptides apg aI sopt % t%’l‘esFrni:@e i munogenicity

when adm ni Ster ed5e|. d uyants such as al um and
DETOX[ err]. Sui taot)hmn Ne Phe Aspeﬂpt Asnm mmgseryn glgntified in the

af orenent i oned exige¥4)fermia) Bhs Gly| ThoThr Bly @iyt Yab¥adhedior §Ing t he 25  nat ur al
course of yjral |g§tﬁﬂnw¢§%%g§)€jﬂ& ‘;ghose bel i eved to
participate in a h:sl_ws,,. va otein B, and those
corresponding to pe talmie&umhmt TheTyr RpITRelee Arg B TESNK&BOWN t O eI I cit

viral neutralizi niysalatlebAlapladle A'Ph@" ﬁm fd!e\éﬂ Aré&rcmaysed ont o keyhol e |inpet
hemocyani n 46 KLH) 's'zgg:“ - m%ﬁ‘ ,ne%jﬁi ;’3’ juvant according to
standard pr ot ocol fq Lﬁ@c .l;bér &1 e Qs ae in 1-2 mL

I noculumis inj ecmdeulwxsﬁmuMa'aukmulsatm eplgicysstyr 3he ani mal s are boost ed
with a second dosggﬁmél'@‘ Val e @teAsh Phe d*r@st"a‘tﬁleﬂrafter a further 2
weeks. 4 miaﬁ%@i&‘%ﬁ@%%@@ léﬁg g)%ed for ELISA by
coating with the A,.gm e KLH control. The

wel | s are overl ai sbrmetsla' menamkpsdrheumemnsmoispuhasqﬂrawa fromthe test

bl eeds, vvasgﬂeds" Tamase BE\CE l@dﬁgﬁ Efeﬁulgamatﬁvose anti-human | gG and
X-gal . Posigive s not the control wells
I ndi cat es t at th éﬁﬁp@?ﬁ# y o G‘"“p%m;%mondltlons used. 35
Exanpl e 12: | dent AhiAadly rmmrvd mhmabtmmzsﬂhwﬂmmar Baycoprotein B from

ot her menbers of ¥ *“3 Ser Yo da LysyAsn Pro Phe Ti ssue
sanpl es suggect edﬁlﬁ %@m ) t:}g\lheﬁ) r& ﬂrﬁﬁeg&é bed gamma her pes
virus, Asn Leu Phe Pro Tyr Leu Val Ser Ala Asp Gly Thr Thr Val Thr Ser

Gly Asn Thr Lys Asp Thr Ser Leu Gin Ala Pro Pro Ser Tyr Glu Glu

Ser Val Tyr Asn Ser Gly Arg Lys Gly Pro Gly Pro Pro Ser Ser Asp

Ala Ser Thr Ala Ala Pro Pro Tyr Thr Asn Glu GIn Ala Tyr Gin Met

55 Leu Leu Ala Leu Val Arg Leu Asp Ala Glu GIn Arg Ala GIn Gin Asn
Gly Thr Asp Ser Leu Asp Gly GIn Thr Gly Thr GIn Asp Lys Gly GIn
Lys Pro Asn Asp Arg Leu Arg His Arg Lys Asn Gly Tyr Arg

Leu Leu
His Leu Lys Asp Ser Asp Glu Glu Glu Asn Val

60  SEQ ID NO:20:
Met Ser Lys Met Val Val LeuPheLeuAlaVa'l Phe Leu Met Asn Ser
Val Leu Met Ile Tyr Cys Asp Pro Asp His Tyr Ile Arg Ala Gly Tyr
Asn His Lys Tyr Pro Phe Arg Ile Cys Ser Ile Ala Lys Gly Thr Asp

Jo§



40 particularly fibroproliferative conditions, |ynphocyte nmalignancies,

and conditions associated with WD 97/ 12042
PCTITUSY07 15702 T mmunodet | cl ency and | nmunosuppr essi on, such as acute
respiratory di sease syndronme (ARDS), are preserved by freezing, and

the DNA is extracted as in Exanple 2. Two rounds of PCR anplification are
conduct ed usi 29? b"\ége 1 ol igonucl eoti des FRFDA and TVNCB '9&:@1&96%'55«3'[ round,
t

t hen u5|ng ype 1 or Type 2 ollgonucleotldes I n e second
round. 5 [ HV/ KSHV fam |y

Q@ ycoprotein Bﬁ@%@&%g %EE”% f%ﬁ% probing the
anplification (ORI Phel Ard1Vall Arg Thet T e ganpl i fied pol ynucl eoti de

is el ectrophorésre%r Tyr Arg Aspt Yal § dﬂdls‘eTvamLBM;Mre@rmeto a nyl on nenbrane. The

bl ot is Hybri d o pA@ilpyVal psp Ser His ) yycl eot i de
fragment obt a| @%ﬁﬂ}; ﬁg% Er@pdi ng Gycoprotein B
(residues 36- ppe pro el Tk Jarg Pniem@cM th [err] P. The

hybri di zati on rgsRlt ProTyri Pbe uom&mtenmmhms;nshrtshat will 10 permt a

st abl e cU’erIexTF rotein B froma herpes
virus, but not ::Phh: Pm%ﬁ?%ﬁgﬁ%i@& %%Lgt& n B encodi ng
pol ynucl eoti dea_,g‘lre@maw@smumdm subfam |ly.

Hybri di zati on (ﬁbmétm@nsﬂw\lhl'm Hreua m(lmmel 70% identity between

hybri di zthg Lys Alg Asp T L get for a stable conplex
to form These” 'laﬂ mLeirﬁr“ #a::gtheforrrula gi ven
earlier, depen e probe and the 15
correspondl ng < nems u!hlslelutusr neﬁ.s'n'hmnbndwlmns are estimated to be:

a) allowthg th 'TJ"‘SE" éystarget in 6 x SSC (0.15 M
NaCl, 15 nM so ure in t he absence
of formam de; ggwewyyp 10 \dua Q,-a. for a brief period (5-10

mn) in 2 X Tyr LenSBEZAaptThnfmm nammam Leu Ghn\sn nplified

pol ynucl #ot i de '{'ﬁa u bTFH under t hese conditions
are selected 2 QZ,;E - E % sz"'ernat ively, PCR
anplification t hat predicted

fromthe KSHV wasmmedsel&vhmsgm Tnﬂkatmdyraequence Sanpl es may al so

be 3%uspeér9étﬂ° m ﬁeéﬂ ¥ t hey have been used to
euG'l_y

obt ai n pol ynucl% &l Tle @cﬂﬁ%ﬁ" ﬁﬁ&f@l ons of a herpes virus

genone, such asy #id A YR ThA A% ASrOYer Thir ProNEe fragnents
potential |y di felesse e GfurvameREpMmhe KEMY, Lewliys Herspdere t 0 a si ze difference or

differend® ori gl‘-ﬁ‘ G‘Q!‘F“”‘aﬂ% d@rfe'egv Mgfs%'xr'héﬁ“agrrent as in Exanple 4.

Those with nov Qﬁ:m ne the entire
G ycoprotein BAQEﬂprS ;F;m (fam" g@lytho that in Exanple 7 or 8.
A d ycopr ot ei n e Aacediymyr me @ncser fa e ser \tahmdlarmnber of the RFHV/ KSHV

herpes v#tus  Ala Leu Sly/dfpalie ﬁ/m&y \ahVad iSen b Elf) %’@s DNA was
a

y

extracted f romrﬁ\ﬂ ﬁj’(szebﬁ: L&:% lv}‘;'{eb‘ ca nmulatta nonkey with
30 retroperit hetfphehii.@ Jmﬁ,t-mpm ¥waseconducted according to
Exanpl e 1 The Vemm' alytm-drmDHAVa'l Lys Thr Pro Ser Val Lys Asp Val Asp

Gly Gly Thr Ser Val Ala Val Ser Glu Lys Glu Glu Gly Met Ala Asp

Val Ser Gly GIn Val Ser Asp Asp Glu Tyr Ser Gln Glu Ala Ala Leu

Lys Met Leu Lys Ala Ite Lys Ser Leu Asp Glu Ser Tyr Arg Arg Lys

Pro Ser Ser Ser Glu Ser His Ala Ser Lys Pro Ser Leu 1le Asp Arg

Ile Arg Tyr Arg Gly Tyr Lys Ser Val Asn Val Glu Glu Ala

50
SEQ ID NO:21:
Met Phe Val Thr Ala Yal Val Ser Val Ser Pro Ser Ser Phe Tyr Glu
Ser Leu GIn Val Glu Pro Thr GIn Ser Glu Asp Ile Thr Arg Ser Ala
His Leu Gly Asp Gly Asp Glu Ile Arg Glu Ala Ile His Lys Ser GiIn
55 Asp Ala Glu Thr Lys Pro Thr Phe Tyr Val Cys Pro Pro Pro Thr Gly
Ser Thr Ile Val Arg Leu Glu Pro The Arg Thr Cys fro Asp Tyr His
Leu Gly Lys Asn Phe Thr Glu Gly Xle Ala Val Val Tyr Lys Glu Ash
Ile Ala Ala Tyr Lys Phe Lys Ala Thr Val Tyr Tyr Lys Asp Val Ile
val Ser Thr Ala Trp Ala Gly Ser Ser Tyr Thr GIn Ile Thr Asn Arg
60 Tyr Ala Asp Arg Val Pro Ile Pro Val Ser Glu Ile Thr Asp Thr Ile
Asp Lys Phe Gly Lys Cys Ser Ser Lys Ala Thr Tyr Val Arg Asn Asn
His Lys Val Glu Ala Phe Asn Glu Asp Lys Asn Pro Gin Asp Met Pro
Leu Ile Ala Ser Lys Tyr Asn Ser Val Gly Ser Lys Ala Trp His Thr

fof



was precipitated with ethanol in the presence of 40 [err]g glycogen as
carrier, washed in 70% et hanol, and resuspended in 10 nM Tris buffer,
pH 8.0. The extracted DNA was used to obtain a 151 base pair f ragnent
of a herpes virus DNA pol ymerase gene, which was non-identical to that of
KSHV, RFHV, or any other previously characterized DNA pol ynerase.
This | ead t owdwrnsegpi ci on that the sanple 35 cont ai ned rETWSOFISRA from
a different herpes virus, that could be used to identify and characterize a
new G ycopr ot ei NTHBAGAGEThr Tyr Két Val Ala Gy The B8Biylmeser pgitie f ragnent of a

d ycoprotein B eﬁdwlsﬂght&qﬁmﬁelmﬁb%mﬁmm $epflet he sanpl e usi ng

a henl - nest ed P(g:mdgﬁeg\f %ﬂ%&ﬁ?ﬁ%éﬁ#m@ used in Exanpl es 4 and

5, With a §irst qy alamet T In

PCT/ US96/ 15702 L:ruAspmrrg:l mmmplmfmmnféﬁﬁu a‘a?RFDA and TVNCB,

foll owed by a seBohrd *ﬁsoumdhrdﬂ mmammmym Glu NI VPA and TVNCB.
The final PCR pr s"" g ""”‘9“5" Figure 23 lists
the pol ynygl eotl L%'ié&‘ \&th the corresponding
am no acid transhat:ysom EQ@].,I@, e &) m,-s the 319 base pair
sequence i n bet wheArgtTireAst Sep S&r His mahrm mutblmra‘thrmn sites. The sequences

are different fr Ser Asn (3§ ycoprotein B Is from
a new menfygr of %&"m&ﬂ ﬁfg&ﬁiﬁﬁé&ﬁ&%@ruses desi gnat ed
HV

RFHV2. Val Pro Val Glu Leu Arg Ala Asn Arg Thr Ile Thr Thr Thr Ser Ser REFFRENCES: 10
Al tschul et al. 9&6’ MBMI::N:&M%& ThrBiwoAspuB 16(0Ex @il Bts Anbr ozi uk et al.
(1995). Science a e él" et al. (1993). J. GCen.
Virol. 74:,379-38 dﬁﬁg@ ”é;:,ﬁ Virol . 67:2396-2401.
15 Basco et al G]y mBgep c 1., 9434 Basco et

al . (1993). Chrowsnrme &mmaﬁfﬁem Arg Val SeB6la meu\rgal (1981). Tetra.

Bernard etyg Glu ! ﬁ@:ﬁ et al. (1990). Proc.

Lett. 22: 1859 18 I SePWP'Béﬁlel‘egélbtwhz: 1 Ser Glyncet 335: 123-128.
Nat|. Aca SCI & Asp'l'yr”g s, gieneal . (1995). Nature

Medi ci ne 1: 1274- 8278, His Asp Val GByMete 1U Sévl ThieTyr 21 Asp(Le®Rb)ex Vi r ol ogy 290: 230- 235.
Thr Leu LeuLysAspArgGlu Phe Met Pro Leu GIn Va'l Tyr Thr Arg
Asp Glu Leu Arg Asp Thr Gly Leu Leu Asp Tyr Ser Glu Ile Gin Arg
30 Arg Asn GIn Met His Ser Leu Arg Phe Tyr Asp Ile Asp Lys Val Val
GIn Tyr Asp Ser Gly Thr Ala Ile Met Gin Gly Met Ala Gin Phe Phe
GIn Gly Leu Gly Thr Ala Gly GIn Ala Val Gly His Va) Val Leu Gly

Ala Thr Gly Ala Leu Leu Ser Thr Val His Gly Phe Thr Thr Phe Leu

Ser Asn Pro Phe Gly Ala Leu Ala Val Giy Leu Leu Val Leu

35 Leu Val Ala Ala Phe Phe Ala Tyr Arg Tyr Val Leu Lys Leu
Ser Pro Met Lys Ala LeuTyr Pro LeuThrThrLysG‘l Leu

Pro As|

The @

Ala G'Iy

Leu Pro Glu Gly Met Asp Pro Phe Ala Glu Lys
Thr Pro 1le Glu Glu INe Gly Asp Ser GIn Asn l Pro
Asn Ser Gly Phe Asp Pro Asp Lys Phe Arg Glu Ala Gin Glu Met Ile

40 Lys Tyr Met Thr Leu Val Ser Ala Ala Glu Arg GIn Glu Ser Lys Ala
Arg Lys Lys Asn Lys Thr Ser Ala Leu teu Thr Ser Arg teu Thr Gly
Leu Ala Leu Arg Asn Arg Arg Gly Tyr Ser Arg Val Arg Thr Glu Asn
Val Thr Gly Va)

45  SEQ ID NO:22:
Met Arg Gin Gly Ala Ala Arg Gly Cys Arg Trp Phe Val ¥al Trp Ala
Leu Leu Gly Leu Thr Leu Gly Val Leu Val Ala Ser Ala Ala Pro Ser
Ser Pro Gly Thr Pro Gly Val Ala Ala Ala Thr GIn Ala Alz Asn Gly
Gly Pra Ala Thr Pro Ala Pro Pro Ala Pro Gly Pro Ala Pro Thr Gy

50 Asp Thr Lys Pro Lys Lys Asn Lys Lys Pro Lys Asn Pro Pro Pro Pro
Arg Pro Als Gly Asp Asn Ala Thr Val Ala Ala Gly His Ala Thr Leu
Arg Glu His Leu Arg Asp Ile Lys Ala Glu Asn Thr Asp Ala Asn Phe
Tyr Val Cys Pro Pro Pro Thr Giy Ala Thr Val Val Gin Phe Glu Gin
Pro Arg Arg Cys Pro Thr Arg Pro Glu Gly GIn Asn Tyr Thr Glu Gly

55 Ile Ala Val Val Phe Lys Glu Asn Ile Ala Pro Tyr Lys Phe Lys Ala
Thr Met Tyr Tyr Lys Asp Val Thr Val Ser Gin Val Trp Phe Gly His
Arg Tyr Ser GIn Phe Met Gly Ile Phe Glu Asp Arg Ala Pro Val Pro
Phe Glu Glu Val Ile Asp Lys Ile Asn Ala Lys Gly Yal Cys Arg Ser
Thr Ala Lys Tyr Val Arg Asn Asn Leu Glu Thr Thr Ala Phe His Arg

80 Asp Asp His Glu Thr Asp Met Glu

Arg Thr Ser Arg Gly rpms Thr Thr Asp Leu Lys Tyr Asn Pro Ser
Arg Val Glu Ala Phe His
Glu Glu Yal Asp Ala Arg

Leu Lys Pro Ala Asn Ala Ala Thr
y

Gly Thr Thr Val Asn Cys Ile Val
aTT Pro Tyr Asp Glu Phe Val Leu

} 02
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Heni kof f €t al . Leu VAicSaviPhe SrsiTyr QUSASP 8B 10915- 10919. 10
Herold B.C. et a e % % msamlgwsgezzz Hirose et al.
(1978). Tetra. Le.trtph( &lu Ty,.mT gson (1991).

Bi o/ Technol ogy 961]!9.eU2$brArgMa Asp Hle).ll;:m Tirt VaBbi$er 1 ) t#man GsneST_her?JgX
’“H(i s (GluckBe) Ya rLescGlu . A . Sci.
6: 565-573.2 Thr Arg His Glu I'IeLysAspSerg PAsq:Tyr Thrg%ga'l ca !

78:3824-3828. mnArgmAsnaneumsAspLeuArgPhenaAspneAsanr
Val Ile His Ala Asp Ala Asn Ala Ala Met Phe Ala Gly Leu Gly Ala

Phe Phe Glu Gly Met Gly Asp Leu Gly Arg Ala Val Gly Lys Val val

30 Met Gly.Ile Val Gly Gly Val Val Ser Ala Val Ser Gly Val Ser Ser
Phe Met Ser Asn Pro Phe Gy Ala Leu Ala Val Gly Leu Leu Val Leu

Ala Gly Leu Ala Ala Ala Phe Phe Ala Phe Arg Tyr Val Met Arg Leu

GIn Ser Asn Pro Met Lys Ala Leu Tyr Pro Leu Thr Thr Lys Glu Leu

Lys Asn Pro Thr Asn Pro Asp Ala Ser Gly Glu 61y Glu Glu Gly Gly

35 Asp Phe Asp Glu Ala Lys Leu Ala Glu Ala Arg Glu Met 1le Arg Tyr
Met Ala Leu Val Ser Ala Met Glu Arg Thr Glu His Lys Ala Lys Lys

Lys Gly Thr Ser Ala Leu Leu Ser Ala Lys Val Thr Asp Met Val Met

Arg Lys Arg Arg Asn Thr Asn Tyr Thr GIn Val Pro Asn Lys Asp Gly

Asp Ala Asp Glu Asp Asp Leu

SEQ ID NO:23:
Met Arg Pro Arg Gly Thr Pro Pro Ser Phe Leu Pro Leu Pro Val Leu
Leu Ala Leu Ala Val Ile Ala Ala Ala Gly Arg Ala Ala Pro Ala Ala

40

Ala Ala Ala Pro Thr Ala Asp Pro Ala Ala Thr Pro Ala Leu Pro Glu

45 Asp Glu Glu Val Pro Asp Glu Asp Gly Glu Gly Yal Ala Thr Pro Ala
Pro Ala Ala Asn Ala Ser-Val Glu Ala Gy Arg Ala Thr Leu Arg Glu

Asp Leu Arg Glu Ile Lys Ala Arg Asp Gly Asp Ala Thr Phe Tyr Val

Cys Pro Pro Pro Thr Gly Ala Thr Val Val Gin Phe Glu Gin Pro Arg

Pro Cys Pro Ang Ala Pro Asp Gly GIn Asn Tyr Thr Glu Gly Ie Ala

50 Val Val Phe Lys Glu Asn Ile Ala Pro Tyr Lys Phe Lys Ala Thr Met
Tyr Tyr Lys Asp Val Thr Val Ser Gin Val Trp Phe Gly His Arg Tyr

Ser GIn Phe Met Gly Ile Phe Glu Asp Arg Ala Pro Val Pra Phe Glu

Glu Val Met Asp Lys Ile Asn Ala Lys Gly Val Cys Arg Ser Thr Ala

Lys Tyr Val Arg Asn Asn Met Glu Ser Thr Ala Phe His Arg Asp Asp

55 His Glu Ser Asp Met Ala Leu Lys Pro Ala Lys Ala Ala Thr Arg Thr
Ser Arg Gly Trp His Thr Thr Asp Leu Lys Tyr Asn Pro Ala Arg Va)

Glu Ala Phe His Arg Tyr Gly Thr Thr Vat Asn Cys Ile Val Glu Glu

Val Glu Ala Arg Ser Yal Tyr Pro Tyr Asp Glu Phe Val Leu Ala Thr

Gly Asp Phe Val Tyr Met Ser Pro Phe Tyr Gly Tyr Arg Asp Gly Ser

. 60 His Gly Glu His Thr Ala Tyr Ala Ala Asp Arg Phe Arg GIn Val Asp
Gly Tyr Tyr Glu Arg Asp Leu Ser Thr Gly Arg Arg Ala Ala Ala Pro

Val Thr Arg Asn Leu Leu Thr Thr Pro Lys Phe Thr Val 61y Trp Asp

Trp Ala Pro Lys Arg Pro Ser Val Cys Thr Leu Thr Lys Trp Arg Glu

Joz
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al. (1996). J. Vaw QJp Gly/ 16 Do Ya16NBG1y GIn Leu Gly Glu Asp Asn 7/ 12042

PCT/ US96/ 15702 Arg Leu Glm&llﬂl IBIGIEP?O&}ATI\ ﬁgm His Avg a9l Ogy 184253- 264.
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(1994) . Drygs %% Gmm ,, Qg C.T. et al. (1994). J.
Virol. 68: 7644 7 mgai;,u ). din. exp. |nmunol.
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Oeary 0. (opl EiE i G B E R

Val Val Met Gly Ile Val Gly Gly Va) Val Ser Ala Val Ser Gly Val
Ser Ser Phe Leu Ser Asn Pro Phe Gly Ala Leu Ala Val Gly Leu Leu
Val Leu Ala Gly Leu Ala Ala Ala Phe Phe Ala Phe Arg Tyr Val Met
Arg Leu Gin Arg Asn Pro Met Lys Ala Leu Tyr Pro Leu Thr Thr Lys
Glu Leu Lys Ser Asp Gly la Pro Lex Ala Gly Gly Gly Glu Asp Gly
30 Ala Glu Asp Phe Asp Glu Ala Lys Leu Ala GIn Ala Arg Glu Met Ile
ArgTyrHetA‘l a Leu Val Ser Ala Met Glu Arg Thr Glu His Lys Ala
Arg Lys Lys Gly Thr Ser Ala Leu Leu Ser Ala Lys Val Thr Asp Ala
Arg Lys Arg Arg
Glu Glu Leu

Val Met Ala Pro Arg Tyr Ser Pro Leu Arg Asp Thr
Asp Glu

35
SEQ ID NO:24:
GCTGTTCAGA TTTGACTTAG AYMANMCNTG YCC 3

SEQ ID NO:25:
40  GTGVACAAGA AGAACATCGT GCCNTAYATN TTYAA B

SEQ ID NO:26:
GTGTACAAGA AGAACATCGT GCC 23

45  SEQ ID NO:27:
AACATGTCTA CAATCTCACA RTTRACNGTN GT 32

SEQ ID NO:28:

AACATGTCTA CAATCTCACA 20 .
50

SEQ ID NO:29: ' '

AATAACCTCT TTACGGCCCA AATTCARTWY GCNTAYGA 38

SEQ ID NO:30: '
55  CCAACGAGTG TGATGTCAGC CATTTAYGSN AARCCNGT 38

SEQ ID NO:31:
CCAACGAGTG TGATGTCAGC € 21

60  SEQ ID NO:32:
TGCTACTCGC GACCTCTAGT CACCTTYAAR TTYRTNAA 3B

SEQ 1D NO:33:
tod
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US 5360671 Houghton M et al. " (HCV di
5354653 Mat sumoto T. et al. (HSV stral n Hm"mmuwmulm

US 5364773 Paoletti et al. ina vaca n

US 5384122 Cunni ngham et al . (Her pes L-particle
vaccine) 5 . US 5399346 Anderson WF. et al. (gene

t her apy) wou51842 0026 Payne PCT/US96/15702
(Assenbl i ng defective particles) WO 91/16420 Blumet al.
(Pol ynerase nut ati ons) - WD 92/ 05263cLams Inglis et al.
(Attentuated herpes) 10 WO 92/ 16231 Francotte et al.

(Gd/ MPL- A VvaGgiatiedaimedis: VO 94/ 11509 Couto et al.

(Humani zi ng ab) EP 0239400 W nt er

(Humani zi ng ab) EP 0290197 Mcal eer et al.

(Uve her pds vacki rfe)isolated poljriRcigBdO®i0a region encoding a GlycapoteinLBilof & herpes virus, the

(PCR assay for EBYoljpukibotidexomprising & sequentiadi Rask 65%Beniicat hdéﬁoﬂﬁ&yd&%slér?seaalﬂd
continuation-in-p igg&g‘g@gon filed on July 11, 1996 [ Seri al
Pendi ng; Attorney 20001.00] T.M Rose, M Bosch, K Strand & G-

Todaro. "DNA Pol ymer ase of gamma herpes viruses associated with

Kaposl 's Sarcoma andsolit paynacidotidareemaprising a fraghbn? bETRAA 50 Gonsecutive nuclectides/¥the

97/ 12042 PCT/ US96/ 15702
0 . Glycoprotein B encoding region of the polynucieotide of claim 1.

SEQ Des1| gnati on tycoprotein Desgﬂnptalm(’)ﬁ " Type

Sour ce 1 RFHV G ycoprotein B PCR segnent

dsDNA R gungsolated polpnuciectide wilt-iusgion encoding a Gigbopmtspr B ba ierBesR@iR, sreg ment

Protein Fi ginficidotide comprising @ sequence selected from the group consisting of: a sequence of 35

nucleotides at least 74% identical to oligonucleotide SHMDA (SEQ. ID NO:41); a sequence of 30

15 nucieotides at least 73% identical to cligonuciotide CFSSB (SEQ. 1D NO:43); a sequence of 29

nucleotides at least 72% identical to oligonucleotide ENTFA (SEQ. ID NO:45); and a sequence of
35 nucleotides at least 80% identical to oligonuclectide DNIQB (SEQ. ID NO:46).

4. An isolated polynucleotide comprising a fragment of at least S0 consecutive nucleotides of the
20 Glycoprotein B encoding region of the polynuclectide of claim 3.

§. The polynuclactide of claim 1 or claim 2, wherein said herpes vitus is capable of infecting
primates.

25 8. The polynucleotide of claim 1 or claim 2, wherein said herpes virus is RFHV1, RFHV2, or KSHV.
7. Anisolated polynucleotide comprising a linear sequence of at least 21 nucleotides identical to a

linear sequence between nucleotides 36 to 354 inclusive of SEQ. ID NOS:1, 3, or 92 or anywhere
within SEQ. ID NO:98; but notin SEQ. ID NO:98.

30
8. The isolated polynucleotide of claim 7, comprising a linear sequence essentially identical to
nucleotides 36 to 354 of SEQ. ID NO:1, SEQ. ID NO:3, or SEQ. ID NO:98, or at least 200
consecutive nucieotides in SEQ. ID NO:92.
35 9. Anisolated polypeptide encoded by the polynucleotide of claim 2.

10. An isolated polypeptide, comprising a linear sequence of at least 17 amino acids essentially
identical to a sequence between amino acids 13 to 118 inclusive of SEQ. ID NO S:2, 4, or 97 or
anywhere within SEQ:. 1D NO:94; but not in SEQ. 1D NO:99.
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Protern Figure 1 5 G yco

sequence dsDNA GenBank HSVSPOLGBP

bHV4 Glycoprotein B sequence dsDNA GenBank
BHT4G.YB eHv2 G ycoprotein B sequepgéfm 0

dsDNA wogne soensTz
EHVU20824 8 nHV68 G ycoprotein B sequence

dsDNA GenBank MVU08990 9 hEBV n .

d ycopr ot ei n BYsedhipriated polypeptide of claim 10 copgigling essentially of g-pqlypeptide having the-sgquence |
hCw Ghopo I SEGT IDING:2BSEL: tRUNSE SEQ. ID NO:84, or SEQ. IDHOBRIA GenBank
HEHCWGB 11 hHV6 G ycoprotein B sequence

cCialsl:/)yg\proté5 In ngeaﬁ??g@dwd’ mm",',"Q,,g @gﬁﬁ@“"""”“’%ﬁggﬂ%’“"s identical to that
HEVZ VXX 13  comprisegin the polypeptide accordipg % igiM'Bt ei n B sequence

dsDNA  CGenBank HS1GLYB 14 SHvV1 d ycoprotein B
sequence sﬁ&ﬂ&hr& @EakeQ

d ycoprotein B se uence m“dam%% mm”@éns@ﬂg%s“

eHv2 €] lB8fti n B sequence Protein

Transl atitn 17 nHV68 G ycoprotein B sequence

Protein TN Theibdia polypeptiof ctaim 10 Wridlis glycosylated. G ycoprotein B
sequence Proteln Transl ation 19 hCw

d ycoprotein B se uence . _ Protein Transl ation 20

hHV6 W@@ﬁﬂ‘éﬂd@""'stWW- Protein

Transl ati on hvzv d ycoprotein B sequence

Protein 45 T{aan%@nﬁdlmpolyp%&deofdmm 1H$M{Lh.simmunogem G ycoprotein B
sequence Proteln Transl ati on 23 SHVSAS8

G ycoprotein B sequence Protein Transl ati on 24- 40

TYPE 1 ol i gonuth e dh¢ iselated polypeptide of claim 10; eamiyising a sequence Feioted:from the group consistirganma
her pes @ ycopr ot eionseg). D NOs:67-76.| UPAC) 41- 47 TYPE 2

ol i gonucl eot i de SsDNA Table 6

( RFRHV/ KSHz\t/) subgsemAlny €] a/cop‘r otein B?mgm s IpltJig)er?)daimw.
19. A non-naturally oceurring polynucieotide encoding the polypeptide of claim 10.

20. A polynucleotide encoding a fusion polypeptide, comprising the polynucleotide of claim 2 joined
25 directly to a second polynucieotide encoding a polypeptide.

21. A recombinant cloning vector comprising a polynucleotide sequence encoding a linear sequence
of at least 17 amino acids identical to that comprised in the polypeptide according to claim 10.

30 22. A recombinant expression vector comprising a polynuclectide sequence encoding a linear
sequence of at least 17 amino acids identical to that comprised in the polypeptide according to
claim 10, operatively linked to a control polynucleotide sequence.

23. A recombinant cloning vector comprising a linear sequence of at least 21 nucleotides identical to
35 a linear sequence comprised in the polynucleotide of claim 7.

24. A host cell transformed by the polynuclectide of claim 18 or claim 19, or by the vector of claim 21,
. claim 22, or claim 23.
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VO 97/ 12042

PCT/ US96/ 15702 SEQ Designation Descri pti d:!!ll!l "ll" “I" “lll " IIII

Type Sour ce 48- 55

ol i gonucl eoti des - SSDNA Table 7

specific G ycoprotein B 56- 63 TYPE 3

ol i gonucl eot wiesrizos2 sSDNA Tabl e 7 pCcTRuS96nsI02KSHYV |

specific G ycoprotein B 64-66 _ CLASS | antigen

pgept i dest _ B)zs. A monocldnaioF igdised polydonalanﬁb&ﬁ?bﬂeﬂﬁc&or&?lAy%oSpmltelmaﬁth ; eh@&dat f?nz
ycoprotein EZ‘%E anti gen peptides

Protein ngél " /m?am 'y d ycopntein B) 73-74

CLASS |1l antigen pepti des- Protein Table 8

RFHV speci fic @.ycoperotienaior Bblated pblycidal antibody specific for the polypeptide of clainl Y35t Aok for a
antigen peptide s polypepudehavmganﬁ)ﬂ&taahgequenoeofanyofs-ﬁﬁbb‘?wgm1

KSHV specific d ycoprotein TYPE 1

ol i gonucl eoti de ssDNA Table 9

(Gamme her pes &hpsihe antiaady pfslaimG)which is a monocional gnfitopy’C) 79

TYPE 1 ol i gonucl eoti de SsSDNA Table 9

(Gamma her pes ) . lel(:|:|HE) . 20- 87

VPE 3 011 Donul ooe il 6 26, which s anisa chirptody ) 0 KSHV
specific ycoptein B 88-90 TYPE 3 ol i gonudeoti des
- 29. A vaccine coffiprising thé Dolypeptide of claim K 8i8idirs Meini af sharmBibddticBly | comptities

91 KSHV excipies®NA sequence conpri sing encodi ng regi ons dsDNA
Figure 18 for Capsid Maturation fragnent

G ycoprotein B, and DNA pol ynerase fragnent
92 KSHv30. mﬂméw%ﬁ'eww?pﬂﬂfsﬂdwnbncodl ng regions dsDNA
Exanpl e 715 for Capsid Maturation fragnent and
G ycoprotein Bafr

VEL LT ot on se CslfJ eﬁﬁgm%ﬁaﬁeé% Virds infection, mﬂﬁ%’% a?anémlstenng Se vmne%aﬁrb %HV

d ycoprotein B sequence Protein Fi gure 18 95 KSHV
DNA pol yner ase 32 edf\vaceipe comprising the paiynigieotide of claim 2 ofgiaif ¥ in al@armaceutipglly compatibleR-H\/2
d ycoprot ei n B PCRx&igentrent dsDNA Figure 22 97

RFHV2 20 d ycoprotein B PCR segnent Protein

Fi gure 22

33. The vaccine of claim 32, which is a live virus or viral expression vector.
34. A method of treating a herpes virus infection, comprising administering the vaccine of claim 32.

25 35. A vaccine comprising the antibody of claim 25 or claim 26 in a pharmaceutically compatible
excipient.

36. A method of treating a herpes virus infection, comprising administering the vaccine of claim 35.

30 37. An oligonucleatide essentially identical to an aligenucleotide selected from the group consisting of
SEQ. 1D NOS:24-63, SEQ. ID NOS:77-78, and SEQ. ID NOS:80-80.

38. A method of obtaining an amplified copy of a polynucleotide encoding a Glycoprotein B,
comprising the steps of:
35 a) contacting the polynucleotide with the oligonucleotide of claim 37; and
b} elongating oligonuclectide that has formed a duplex with the polynucleotide.

38. The method of claim 38, wherein said amplification reaction is a polymerase chain reaction

(PCR).
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PCT/ US96/ 15702 PARTI AL SEQUENEE
LI STI NG 5 (1) GENERAL | NFORMATI ON: (i) APPLI CANT: Rose,
Ti nothy M Bosch, Marni x

Strand, Kurt WOS71202 (i) TITLE OF | NVENTION: GLYCOPROTEMT B S 5HE
RFHV/ KSHV 10 SUBFAM LY OF HERPES VI RUSES (iii)
NUVBER OF SEQUENCES: 40 (i v) CORRESPONDENCE ADDRESS:

(A) ADDRESSEE: 4Rbr Triesminod of sleims 28 wherein said PCR comprises (epsted; Ficfes: of amaing gad M | |
Road 15 elongti), a6 e ¥innddi @ odHixed st a temperature of st least 540B) STAR : CA

(E) COUNTRY: USA (F) ZIP: 94304 1018 (viii)

ATTONEY/ AGENT | NFORMATI ON: 20 Je NAVE: Schiff. J. M chael
(B) REG STRATI @\ NIeoesteod girlaim 38, wherein the poiynucieotide whicl) is npified-is fisst qitaingd-from a
NUVBER: 29938- ZOOmmsammethmmWWhmman
(A) TELEPHONE: (41@“&,;3,,, (B) TELEFAX: (415) 494-0792
(O TELEX: 706141 ID NO: 1: GTGTACAAGA AGAACATCGT
GCCGTACATT TTCAAGGTAC GCAGGTACAT AAAAATAGCA 60 30 ACATCTGTCA
CGGTCTACCG CGBTATAmMENO aciing Vil DNAOA Rbiin @ sampisrosmpssingthesteps of] 20

10 a) contacting the DNA or RNA in the sample with a probe comprising the polynucieotide of
claim 2 or claim 7 under conditions that would permit the probe {0 form a stable duplex with
at least one polynuclectide having a sequence shown in SEQ. ID NOS:1, 3, 92 or 84, but not
with a polynuciectide having any of the sequences shown in SEQ. ID NOS:5-13; and

b) detecting the presence of said stable duplex formed in step a), if any.

15
43. A method of detecting viral DNA or RNA in a sample, comprising the steps of:
a) contacting the DNA or RNA in the sample with a probe comprising the polynuclectide of
claim 2 or claim 7 under conditions that would permit the probe to form a stable duplex with
a polynuclectide having the sequence shown in SEQ. ID NO:1, and with a polynucleotide
20 having the sequence shown in SEQ. 1D NO:34, but not with a polynucieotide having any of
the sequences shownin SEQ.' ID NOS:5-13; and
b} detecting the presence of said stable duplex formed in step a), if any.

44. A method of detecting viral DNA or RNA in a sample of primate otigin, comprising the steps of.

25 a) contacting the DNA or RNA in the sample with a probe comprising the polynucieotide of
claim 2 or claim 7 under conditions that would permit the probe to form a stable duplex with
at least one polynucleotide having a sequence shown in SEQ. 1D NOS:1, 3, 92 or 84, but not
with a polynuclectide having any of the sequences shown in SEQ. ID NOS:5 or 9-13; and

b) detecting the presence of said stable duplex formed in step a), if any.
30
45. The method of claim 42 further comprising conducting an amplification reaction on the DNA or
RNA of the sample prior to being contacted with the probe.

48. A method of detecting viral DNA or RNA in a sample, comprising the steps of.
35 a) conducting an amplification reaction on a polynucleotide in the sample using the
oligonucieotide of claim 37 as a primer in the reaction; and
b) detecting the presence of amplified copies of the polynucieotide, if any.
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CCCAGGCCCG TGCCTCTCTA CGAGATCAGT CACATGGACA GCACCTACCA
TCCATGAAAA TTGTAGTGAA CGGAGTCGAA AATACGTTCA CCGATCGGGA M@I "lll lg’gﬁ
AAAACCGTAT TTCTCCAGCC CGTCGAAGGT CTAACTGACA ACATACAAAG

CAACCAGTAC TGTACTCTGA ACCCGGATGG TTCCCAGGTA TCTACAGGGT TGGGACAACA 360
36 GTAAACTGIG AGATTGTAGA CATGIT

386 SERol9En e 2: Val Tyr Lys Lys Asn |l e YeruSseastogr |le
Phe Lys Val Arg Arg Tyr Ile Lys Ile Ala Thr Ser Val Thr Val Tyr

Arg Gy Met Thrafd AnAbdiated Cholynuciectide capable lof Rming! a AGble ldiiflex TWith destorldl SoiybépRieAr 9

Pro Val Pro Leu Tyr equence ﬁ@%! :%ﬁm% Cys
Phe Ser Ser Met Lys %mmg“ “‘W %s‘% al Eélelbﬂksgr1 *ﬁ“ﬁr?g Thr
Asp Arg Asp Asp Val ASpf their respective complementary sequenceso\fder condiiong sl Gy
Leu Thr Asp Asn Ile anmuemmymmmp@emmwumm Ser
Gu Pro Gy Trp Phe P&%mmé&dﬂdh@ﬁ\/ﬁz&@ DdPhot /s

Cys Gu lle Val m GTACAA

GCCGTATATT TTTAAGGTGC’?%"I‘H

ACCTCTGTCA CGGTCTACAG GGGCTTGACA GAGTCCGCCA TCACCAACAA GTATGAACTC 120 50 -
CCGAGACCCG TGCC4(CT GTAMWMW@Q riséiedfids Tsbcuierive (of Whidhlig Aénteined in 10
TCCATGAAGG TAAA'IC':CGXE%,“ STALAA  AACACATTTA CTGACAGAGA CGATGITAAC 240
ACCACAGT. AT TCCT _GGATA ACATTCAAAG GTACTTTAGC 300
CAGCOGGTCA®TCTACGOGGA ACCCGRCTGG TTTCCCGGCA TATACAGAGT TAGGACAACA 360
GITCAACTGIG AGATHGT Adjco@iad piypeptide comprising a linear sequence of at least 25 amino acids encoded Withih3 6

55 SEQ | D NO#b polynucieotide of claim 4@l Tyr Lys Lys Asn Ile Val Pro Tyr lIle
Phe Lys Val Arg Arg 'Ipo,y Arg Lys Ile Ala Thr Ser Val Thr Val Tyr
Arg Ay Leu Thr Gu Ser Ala Ile Thr Asn Lys Tyr Qu Leu Pro Arg

Pro Val Pro LeuS0ryrA ngthed fopdetecting infection pfjap indiyigualiy 3 happes vipg, compaipingrdefecting viralBNA Oy s
Phe Ser Set5 Met Ly rRHEAin a biclogical sample oiisired tferh thé\individdaly whésdin the deteéting ofMasl DNRer Thr

Asp Arg Asp Asp Va'RNﬁﬁ{bymmamwofuamd%mWroré@rh?he Leu Gln Pro Val Gu Gy
Leu Thr Asp Asn Ile @n WO 97/ 12042

PCT/ US96/ 15702
51. A diagnostic kit for detecting a herpes virus polynucisctide in a biological sample, comprising a

reagent in suitable packaging, wherein the reagent comprises the polynucieotide of claim 2or
20 - claim 7.

52. A diagnostic kit for detecting a herpes virus polynucleotide in a biological sample, comprising a
reagent in suitable packaging, wherein the reagent comprises the cligonuclectide of claim 37.

25 53. A method of detecting infection of an individual by a herpes virus, comprising the steps of:
a) contacting antibody from a sample obtained from the individual with the polypeptide of claim
25 or claim 26 under conditions that permit the formation of a stable antigen-antibody
complex; and
b} detecting said stable complexes formed in step a), if any.
30
54. A diagnostic kit for detecting an anti-herpesvirus antibody present in a biclogical sample,
comprising a reagent in suitable packaging, wherein the reagent comprises the polypeptide of
claim 25 or claim 26.

35 §5. A method of detecting infaction of an individual by a herpes virus, comprising the steps of:

a) contacting a polypeptide from a sample obtained from the individual with the antibody of
claim 8 or claim 10 under conditions that permit the formation of a stable antigen-antibody
complex; and

b) detecting said stable complexes formed in step a), if any.
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Arg Tyr

ATGTGGACAA
CTATATACCA
GGAGAATTGT
CAAAGTTCAT
CATATATCTT
ATTTTTAATG
GCTGITCCAA
CAGATAGAAG
480
TAGCCAACCT
GGACT
GCTGACCCTT
GICTCCTTTC
TGTCAGTACA
GCTACATCAC
TGGGAACCTG
CGAGCTAT¢C
GGATTCTCTA
ACTCATATCA
AATGGTACAG
ATAGCAATAG
GCACCAACTA
GGTTCA
AGTATCAA
ACAATGGTGT
GGAAAACCTG
GITGACCAAT
TATTCACGEC
TTAGGGECTA
GCAGAGA
GAAACTTT
TTCATAGAAA
GCAAACGTGT
TCTGECTTAA
GATTTTTCAG
AGCGGCGCAT
CCTTTAGGTG
CTAGTACGEC
GAGAAATCTA
GGAATGCATA

Phe Ser

Gy Ile Tyr Arg Val Arg Thr Thr Val Asn Cys GQu Ile Val Asp
I ATTTTGICGT

Gn Pro Val Ile Tyr Ala Gu Pro Ay Trp Phe

60 ACGACACCTA CTACAGCTGT TGAAAAAAAT AAAACTCAAG
AGAGTATTTC 120 AAATATCGTG TATGTAGTGC ATCAACTACT
M TTTAGACAGA 180 ACTTGTCCAA
TTCTTTTAGT GTACAAAAAA 240 TC

TAAAGTCAGA AGATACAAAA AAATCACAAC ATCAGTCCGT 300 10
GCTGGACTAG AGAAGGTGTT GCTATTACAA ACAAATGGGA ACTTTCTAGA 360
AASEAT (A diagnostic, Ak 0T TIRBCHNG,/ATHEMER WITUF PRIZESRAdRTEsaNt Tin, AT hiokgicgicsample.1 20
TAAACGEAENGH oA aabib ASkATHG HBAre NGB GIAO DA AARAMIRGH of cain} 80
GTAeAng%“Q@(:CTGTAGA TGGTCTAACG GGTGCAATTA CAAGATACAT

540 ° " AAAGTTTTTG CTGATCCTGG CTGGCTATGG GGAACTTACA
TACCGTTAAC 600 15  TGTGAAATTG TAGACATGIT TGCTAGGT
TGTGATiakbiés, AW%Q&:CAAATGCA 720 ACTGACGTGT
AATAGACTTA  AZ CTG. TLGITGACTA T TAGA . 780.
AGCA TM "‘ﬁ‘w}&" %@?’Rﬂmm’ 840
TAAACANA PSepining: TWhatATAa THCRMCAT (Urstg P RGEAYReRtARS 5T BIRIIALY theD 00

Ay hEThas

AAACT GAAGRarhachittal Aidate] ATCATTTCA TTGCTAATGA AATAACAGCA 960
CAGTGAAAGA ACCCTTAGCA AATTTTACAA GTGATTACAA TTGICTTATG 1020
ACACTACTTT AGAGGATAAG ATAGCAAGAG TCAACAATAC TCACACTCCA 1080
CABRATRG nathed of siaiis Rf:; whergin-{he biachermisal fanctian of-the-pelyneptide-deterpined in step; /)
AATTAHAG bin@RDATECTOYoRPRRACE SUEEAfGABITEGBAGHE. AACTCCTAGT 1200
GCTCATCTAG AAGTAAGCGA GCAATAAGAA GCATAAGAGA TGTGAGTGCA 1260
ATAAT T TCTATCA AT TATG. CATATGATAA GCT CAA .. 1320
ACE b Tt REpRiern  podplitiH el R eessied i pihigonc 26
GGTAT GGRimparor slaim/TApeoniayoligeedCCAACAA GTGTTATGAC AGCAATATAT 1440
TCTCTCGTAA AGCTTTAGGA GATGTAATCT CTGTTACAGA ATGTATAAAT 1500

gggTAqTA“CE o rehasby ! m A%/%;%ﬂ ﬁ r mil'ggg
GAAAT%W"W a¢ & %@A\@cAAAAT 1680
TTTTTACAGC TAAAAATGAA ACTTACCACT TTAAAAATTA TGTGCATGTA 1740
CAGTGAATAA CATTTCAACT TTAGACACTT TTTTAGCTCT TAACCTAACT 1800
ATATTGACTT TAAAGCTGTT GAATTGTATT CAAGTGGAGA GAGAAAGTTA 1860
TTGATTTAGA GACTATGTTT AGAGAATATA ACTATTACGC TCAGAGTATA 1920
GAAAAGATTT TGATAACTCT CAAAGAAACA ACAGAGACAG AATCATTCAA 1980
AAATTCTAGC AGACTTAGGC TCTATCGGCA AAGTTATTGT TAATGTGGCA 2040
TTTCTCTTTT TGGAGGTATT GTAACAGGCA TATTAAATTT TATTAAAAAT 2100
GCATGTTCAC ATTTCTATTA ATAGGAGCAG TTATAATCTT AGTAATTCTA 2160
GCACAAATAA TATGTCTCAA GCTCCAATTA GAATGATTTA CCCAGATGTT 2220
AATCTACTGT GACGCCTATG GAGCCTGAAA CAATTAAACA AATTTTGCTT 2280
ACATGCAGCA AGAAGCATAT AAGAAAAAAG AAGAACAAAG AGCTGCTAGA 2340
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 GGAGATGCAT

~cccagg (KYEIA>)
P R PV PL Y E I 8 HMD ST Y Q0 CPF 8

R¥FRV CCCAGGCCCGETECCTCTCTACGAGATCAGTCACATGGACAGCACCTACCAGTGCTITAGT
AN R RRRENRRD RAFAd FRERR P CRRARENRRA TR RATNR AT A AT A A dd
KSHV CCGAGACCCGTGCCACTCTATGAGATAAGCCACATGEGACAGCACCTATCAGTGCTTTAGT
P R PV PL Y EI 8 B2 MD S TUYQOCTF s
-ccgagac (YELPA>)
agacccgtgccactctatgarathagycayatgga (SHMDA>)
{<CFSSB) acraartcr-
) {<TDRDB) atgcaagtggctagccctact
s ¥ XE@M VvV N6 VEDNTTFTDHRUDDTVN
RFRV TCCATGAAAATTGTAGTGAACGGAGTCGAAMATACGTTCACCGATCGGGATGACGTAARC
ERERRRRS & i RRRRE Ak ERREE Kk &Kk *kF Rk ok K& XN AR RRN
KSBV TCCATGAAGGTAAATGTCAACGGGGTAGAAAMCACATTTACTGACAGAGACGATCTTAAC

S M KM VN 6 VENTVFTDRDDVN
cttccatttacagttgcccca (<KVNVNB)
(<TFTDB) gtgtaaatgactgtctctgct
-agntacttctaacaacacttg (<CFSSB)
{ENTFA>} gtcaacggagtagaraayacnttyacnga

1126
SUBSTITUTE SHEET (RULE 26)

180

180

240

240

COGTCTATTT TTAGACAAGC TGCTGAGACA TTTTTGOGTA AGCGATCTGG TTACAAACAG 2400 45
ATTTCAACCG AAGACAAAAT AGTAT 2425
SEQ TD NO: 6. ATGTATTATA AGACTATCTT ATTCTTORST CTAATTAAGG TATGCAGTTT
CAACCAGACC 60 ACTACACACT CAACCACAAC CTCACCAAGT ATTTCATCAA
CCACCTCTTC CACAACAACA 120 50  TCAACAAGCA AGCCATCAAA CACAACCTCA
ACAAATAGTT W CTCGTCCCAG 280 AACACGTCAA
ATCCACTGAT A CCAGTACCCC CACTATTCCA 240 A
ATGACACAGC CAGTAAAAAT TTTTATAAAT ACAGAGTATG CAGTGCATCA 300
TCTTCCTCTG GAGAACTATT CAGATTTGAC CTTGATCAGA CATGTCCAGA TACAAAAGAT 360
AAAGTGAGGA T T CCTGCTGGTA CTAAAAAAGA ATATTGTCCC ATACATCTTC 420 55
AAAGTGAGGA AATA TGCOCACC TCAGTGACAG TTTACAGAGG GTGGTCCCAG 480
GCAGCTGTTA CCAATAGGGA TGATATCAGC AGAGCCATAC CCTATAATGA AATTTCAATG 540
ATAGATAGGA CCTATCATTG TTTCTCTGCT ATGGCAACAG TCATTAATGG GATTCTGAAC 600
ACCTATATAG ACAGGGATTC TGAAAATAAG TCTGTTCCCC TCCAGCCAGT GGCCGGACTG 660
ACTGAGAACA TAAACAGATA CTTTAGTCAA CCTCTCATAT ATGCAGAACC TGGCTGGTTT 720 60
CCAGGGATTT  ATAGAGTGAG' AACAAGT G Tz ART FGRGAGGF TRGM GRCAT GEATECECAC 780

- TCTGTGGAAC CARFRVACT C/ASTCIACRRGARAARAT ' 840

- TTCTGTCACA ACAATTCTCA *ATCCACCRCT | GOCA 2 9%8
GTATGGATAG AABRXAAT : Faatat 9

- WO 97/ 12042 (NIVPA>) tacaa aagaacatc ccntayatnttyaa
PCT/ US96/ 15702 ATARAAGAA grf"cTAAA AGATGAGGAA TATACCATCT CCTGGAAAGC

 AGAAGATAGA 1020 GAGAGAGCTA TTTGTGATTT TGTGATATGG AAAACCTTTC

' CCAGGGCCAT ACAAACAATC  108(F<GMTEB) GparsatPCRaSattSEYSFCACTT TGTGGCAAAT

- GAAGTCACAG CCAGCTTTTT AACAT% 11 4GAAIT) & *EEEAGCTACG

' TGGAAATACC GAGATATTGA ATTGCA aUNeiv:t ’r‘Rg f §m5>,aagﬁ:%gg;;g

- TAGAAGAGAC AGTCAAAAAAY T TAAGAAATy CQCA,T . ;Gcms\

. GTAAAGTACT ATARRACAAACRISGRALGIETAETGRDE 1320

| 1380

1448

1500 10
| e UGAGEAGA 1560
 ATTAACCCAG TGAGTGTCAT GGCAGCCATT TATSceAdAaobciisc b GRIBAMMAGCCATG 1620
TCATGGTTTC TGAGTGCATC AATGTTGACC AGGCAREIFET GAMBATOEATC- 1680



AAAAGTATGA GAACGGATGA TCCCAAGGTA TGTTACTCCA GACCCCTGGT CACATTTAAA 1740
TTTGTGAATA GTACTGCCAC CTTCAGGGGT CAGCTTGGAA CAAGGAATGA AATCTTGCTC 1800 15
ACAAACACAC ACGIGCGAAAC TTGIAGACCA ACAGCAGATTC ATTATTTTIT TGTIAAAGAAC 1850
ATBACACACT ATTTTAAGGA CTATAAATTT GTGAAGACAA TGGATACCAA TAACATATCC 1920
ACCCTGGATA CATTTTTAAC TCTCAATTTA ACTTTTATAG ACAATATAGA TTTCAAGACA 1980
GTGGAACTTT Ac%%g? TGAAAGAAAG ATGGCCAGTG CCCCTGACCT GGAGACGATG 2040
TTTAGAGAGT AT CACACAGAAG CTTGCAAGTC TGAGAGAAGA TCTABSEAIRS/I1S702100 20
ACCATTGACC TGAACAGGGA CAGACTAGTT AAAGATCTCT CTGAAATGAT GGCAGACCTT 2160
GGAGACATTG GAAAAGTGGT GGTCAACACA TTCAGTGGCA TTGTCACTGT TTTTGGGICT 2220
ATAGTTGGTG GATTTGICAG TTTTTTCACA AACCCCATTG GGGGGCTGAC GATCATCCTC 2280
CTTCTCATAG TTGTGGTTTT TGITGITTTT ATAGTCTCCA GGAGAACCAA TAACATGAAC 2340
GAGGCCCCCA T CCAAAC ATTGACAAAG CCTCTGAGCA GGAGAACATT 2400 25
CAGCCCCTAC CCGGAGAGGA GATTAAGCGC ATCCTCCTTG GAATATGCCA GCTCCAGCAA 2460
AGTGAGCACG GCAAATCTGA GGAAGAGGCT AGCCATAAAC CAGGGTTGTIT CCAACTATTG 2520
GGGGATGECC TACAATTGCT GCGCAGGCGC GGGTATACTA GGTTACCAAC TTTTGACCCC 2580
AGTCCAGGCA ATGACACATC TGAGACACAC CAAAAATATG TTT 2623

30 SEQ ID NO 7: ATGGGGGTCG GEEECGEECC TCGCGTCGTC CTCTGTCTAT
GGTGCGTCGC TGCGCTTCTC 60 TGCCAGEGEGEG TGRCGCAAGA AGTTGTGGCT
GAAACGACCA CCCCGTTCGC AACCCAQAGIELE)  §@@cttccagat@BAGAAGTGG TGGCCGAGGA
GAACCCGGCC AACCCCTTT GCCGTWGGFW““CIW (BIEAOGOTFA
CGGGOGGAGA GATATTCAGENTY ‘ RoX0 308
GAAGACAAGG AAAGATACTES 3
GTTTTTAATG 3660
AGCGAGGATG : %3 A 420
CAGATGATGG ACCACTATT W@@Wﬁcm@mwwmmmm@c— 480
GTCAACACCT ACTATGACAG GGACGGGTGG AACGAGIRNIRR ICOPFERFERAAEERRERRATCI- 540 40
GGTCTCACCT CTAGCATAAC GCGCTATCAG AGTCAACCAG AGGTGTACGC CACCCCCAGA 600
AACCTGTTCT GGTCTTACAC. AACARGAACK: ACAGHEHACT GCGAGGTGAC AGAGATGTCT 660
GCGAGATCCA TGAAACCATTQ TGA K ;T@EEGA@GC’&G pTTﬁGfGACAC ﬂ'A‘v’A@AGATG 720
TCGCCCTTTT TAA A AICE TCIOARACEVIEC TG AGAA AR NEC DI ICOGAE SN 780
ATTCAACTGC TGAAAAACTA*WGUPGTCAm mmre'rc&mnmmmﬂ" 840 45
AACGCTACCA GATFETTTGCEAREISRTSARS _,,;.,,'-- OCPIRE otfP
GAAAACAGCT CCTACTGTGA? TFTAABHTT 2 . 960
CAACACAATA GCAGTCTCCAgL g& pes ol ’ 1020
TTAGAAGAAG AGGCTAATTT TAAGGAGACA TTTAAGTGTA TATGGAACAA CACOCAAGAA 1080
GAAATTCAAA AAAAGTTAAA AGAGGTTGAA AAAACTCACA GACCTAACGG TACTGCGAAG 1140
50 GTCTATAAAA CAACAGHCAA ETCYGYA®A™ GTTTGGCAAC CGCTTATACA GATAGACCTG
1200 CTABRTACTCSZ STAA C ACAAACGCTA CAGCTTCACC
TACATCAACA  ghab0 GGAG AAGACGCAGG GATACTTCAA  ,g¢

GTCAA
GIGITAGTGG CGGTCGAAATy » 133 1 v p ARTGGAGACA ACTCAACTAA AGAAGAGAGT
GIGGCGECCT CCCAGGT TCAcdnt drbcaistfahcatctdBiBa (<TVNCBIGACAATCTCA GAAAGAGCAT

CAACAGGEGTG TTGGGAGAGC TGTCCAGEEC ATGGTGCAGG
GGGECCTCAECT CATGTGGTAC GAGCTGAGCA AGATCAACCC CACCAGCGTC
ATGAGCGCCA TCTATGGCAG GCCAGIGICT GCCAAGITGA TAGGGGACGT GGIGICAGTG

1440 55

2/26

SUBSTITUTE SHEET (RULE 26)

GAACAGTACA

1500

1560



TCAGATTGTA TCAGTGTTGA CCAAAAGAGC GTGTTTGTGC ACAAAAATAT GAAGGTGCCT 1620
GGCAAAGAAG ACCTGTGTTA CACCAGGCCT GTGGTGGGCT TCAAGTTTAT CAATGGGAGC 1680
GAARCTGITTG CIGECCAGCT UEGITCCAGS AACGAGATTG TGCTGICCAC CICICAGGIG 7 1740
80 GAGGTCTGCC AGCACAGCTG CGAGCACTAC TTCCAGGCCG GGAACCAGAT GTACAAGTAC
1800 AAGGACTACT ACTATGTCAG TACCCTCAAC CTGACTGACA TACCCACCCT
ACACACCATG 1860 ATTACCCTGA ACCTGTCTCT GGTAGAGAAT %@W
AGGTGATTGA GCORIIUE 1920 AAAACAGAGA AAAGGCTGTC

GACATCGAGA CCATGTTCAG GGAGTACAAC 1980

90 WO 97/ 12042

PCT/ uS96/ 15702 TACTACACTC AGAACCTCAA CGGGCTGAGG AAGGACCTGG ATGACAGCAT
AGATCATGGC 2040 AGGGACAGCT TCATCCAGAC CCTGGGTGAC ATCATGCAGG
ACCTGGGCAC CATAGGCAAG 2100 GTGGTGGTCA ATGTGGCOCAG CGGAGTGTTC
TCCCTGTTTG GGAGCATAGT..CT G 2150 ATAAGCTTTT TCAAAAATCC
CTTTGGGGEGEC ATGCTGCT CAT CATAGCCGGG 2220 5  GTAGTGGIGG
TGTACCTGTT TATGACCAGG TCCAGGAGCA TATACTCTGC CCCCATTAGA 2280

ATGCTCTACC COGGGGTGGA GAGGGCOGGCC CAGGAGCCGG GOGCGCACCC GGTGTCAGAA 2340
GACCAAATCA GGAJ-\L@*L,U W%TG CACCAATTTC AGCAGCGGCA GCGGEGECEEAA 2400
GAGGAGGCCC GACEA t GTAAAA GGAAAAAGAA CTCTCTTTGA AGTGATAAGA 2450

GACTCTGCGA CCA CP CACAGGAGA AGAGGGGGTG GTGGGTACCA GOGCCTACAG 2520 10
CGAGACGGGA GCGACGATGA GGGGGATTAT GAGCCATTGA GGCGACAAGA TGGAGGCTAC 2580
GACGACGTGG ACGT%Q,QGC GAT evera 2625,
SEQ I D NO 8: TAT GTC GLCCCACCTAA CCAATCT
AACCCTTCTG CTARRA TCTCAGCCAA )
CCACTCTGAG GCAGCCA CA CGCTCCAACA
GAGACTCCOCC CACCEETETFC—AACTA ,_i p :

TCGCGTGTGT GGGGTGGCTG CCACGGGGGA GACCT TCAGG 240 TTTGATTTAG

ACAAAACATG CCCCAGTACA CAAGAT GCATGIGGA GECCATCTTG ﬁAAA F
CTCGIGTATA AGATCAACAT CGTGCCCTAC ATCTTCAAAA TCAGGAGATA TA 360 20

ATTACTCAAC TGACCATCTG GCGAGGCCH¥EACCACTAGTIT CAGICACTGG TAMKITTGAN™E 4 FBEYS
ATGGCCACTC AGGCCCACGA GIGGGAAGTG GECGACTTTG ACAGCATCTA TCAGIGCTAC 480
AATAGCGCCA CCATGGTGGT AAACAACGTC AGACAGGTGI ATGTGGACAG AGATGEEGTC 540
AATAAAACTG TGAACATACG CCCTGITGAT GGTCTAACAG GGAATATCCA AAGATACTTT 600

4 4 430

4 4 -380bp

~600 bp 1

~as50bp 4 4

~330bp 4 4

~1700 bp
t _ I}

s 4 <1600 bp

~1060 bp 1‘ L

s 4 ~1000 bp

3126
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AGTCAGCCCA CCCTTTATTC AGAACCTGGT TGGATGCCTG GCTTTTATCG TGTTCGAACC 660
ACCGTTAACT GTGAAATTGT AGACATGGTG GCACGCTCCA TGGATCCCTA TAACTAGATC 720
GCTACCGECCC TGGGAGACAG CCTGGAGCTC TCCCCGITTIC AAACCTTTGA CAACACCAGC 780
CAGTGTACTG CGCCTAAGAG AGCTGATATG AGGGICAGGG AGGTCAAGAA TTACAAGTTT 840

GTAGATTATA ATAACAGGGG AACTGCCCCC GCTGGACAAA GCAGGACCTT TCTAGAGACT 900
CCCTCTGCCA CTTACTCCTG GAAAACAGCC ACCAGACAAA CTGCCACGTG CGA 15702 260
CACTGGAAAA CAY® CGCCATCCAA ACTGCTCATG AACATAGCTA CCAT 1020
GCCAATGAAG TCACCGCCAC CTTCAATACA CCCCTGACTG AGGTAGAAAA TTTCACCAGC 1080
ACGTATAGCT CCAGATCAAT AAGACCATCT CTGAATATAT CCAAAAGITG 1140
AACAACTCCT A TGGGAAAACA CAGTATTTCA AGACTGATGG TAACCTGTAC 1200
CTCATCTGGC AACCACTCGA ACATCCAGAG ATTGAAGACA TAGACGAGGA CAGCGACCCA 1260
GAACCAACCC CCGCCCCACC AAAGTCCACA AGGAGAAAAA GAGAGGCAGC TGACAATGGA 1320
AACTCAACAT CTGAGGTCTC AAAGGGCTCA GAAAATCCGC TCATTACC{BCsQGA%Iﬂ'GAémamlBBO
TTTGCCTATG ACAAGCTGAC CACCAGCGTC AACAACGTGC TTGAGGAGT 1440
TGGTGTAGAG GGTCAG AGACACCCTC ATGTGGTATG AGCTTAGCAA: 1500
ACGAGTGTGA T GCCAT TTATGGAAAG CCTGICGCTG CCAGGTACGT it - 1560
ATATCTGTGA GTAT CTATGTGGAC CAAAGTTCAG TCAACATCCANYPIVKE 1620
OGGCTGCAGC AFBRSTAAAAC CACCTGCTAC TOGAGACCTA GAGTCACCT |y 1680
AACAGTACAG A AAC TGGCCAGTTG GGTCCTAGAA AAGAAATTAT 1740
ACAAACATAG AAACATGCAA GGATGAGAGT GAACACTACT TCATTGIGGG GGAATACATT 1800
TACTATTATA AAAATTACAT TTTTGAAGAA AAGCTAAACC TCTCAAGCAT CGCTACCCTA 1860
GACACATTTA AR @ﬁ@gg} EPORAPTPEEACTTCAA . AACAGTAGAA 1920
CTGTACTCCT AT CGAGCGTCT TTGATATAGA ATCCATGTTT 1980
AGGGAATATA B O O kP RRABCALCT. L AGECAACACC 2040
ATCGACTACA AUOFOITEATAPIEIRRPGTNISG - FEATCTGCGA 2100
GACATTGGAA HAL v-,{‘-,i*i'ﬁ«-;.'. &&IAG TCACATTLIL CAGIAGTATT - 2160
GTGACAGGGT T AL L1 TVAVL GCVASOEEE PERS 2220
ATTGGTGGAA 2280
GCACCCATCA 2340
CCCTATAGCG oi%gx 2400
ATGCATCAGG T 2450
ACTTTGTGGC A 2520

CCTCTGGAAG A
2548
CCGECCCTAEC
CCCGCCACCA CGGTGCAGCC TACCGCCACG
TTTCCGAGIC TGCGAGCTCT CCAGCCACGG
CGGACATCCA GIGICCCTCG TTTGGECA
CTGITGATGG T@ITIWAAAGA CAACATTATT

KSHV

PPRPACDOVAREHATL REBCRODGEIDAREY - UCRERR

120
CGACCTGITC
GAATCA

VATPVTLYRGM- - TDAAITNKYEIP
PDTKDKY HQEGILLWKKNIVPHIFKVRRYRKIATSVTWRGL -TESAITNKYELPRPVPLY

PSTEDKV- HKEG

FKVRRYKK'

ETcAceAh. O

GCTTTCC
180 CCCTTCTCCT
CACGGAGEEC 240
ACACC

KYRKYRK. §Vl
RK

LT

IL

| IbVRIFNWTREGVAITNKWELSRAVPKY
-SQAA

VINRODISRAIPYN
- - TTSSVTGKFEMATOAHEW
YNW YADSVTNRHEEKFSVDSY

RFHVMn EISHMDSTYQCFSSMKIVVNGV
ESH’WM EISHMDSTY

EISHMDSTY!
EIDIMDKTY
EISMIDRTY
EVGDFI)'?' [¥
EANLVN

FSSMKVNVNGV!

FSSMKIVVNGVEN

IEVNGMLNSW
INGI

LT
SFKYRSYTKIV]
F ELTF

l-l

DRDGNNKTVDLKPYDGLTGAITRYISQ-
FSAMA ILNTY IDRDSENKSVPLQPYAGLTENINRYFSQ- -
YNSATHWNNV% DRDGVNKTVNIRPVDGLTGN

YNAVKMTKDGLTRVYVORDGVNI TVNLKPTGGLANGYRRYASQ -
YSAVAN(RPDGWFSAFHEDNNKNNTLNLFPLNFKSITNKRFI'ITKEPYF
VIDKINAKG RS'I'AKWRNNLETI’AFHRDDHETDMELKPANAATRTSR@M -TTDLKYN-PS

K MGLAMPVY
PTRPEGQNYTEEIAWFKE&'APYKI;KAWIYKDVTVSQWFW RYSQFMGIFEDRAPVPFEE

F RDDVNKTVFLQPVEGLTDHIEEYFS - -PYLYSEPG
GRDDVNKSVFLOPVEGLTDNIKRYFSQ- - PV|
RDDVNTTVFLQPVEGLTDNIQRYFSQ- - PVIYAEPG

LYSEPG

-PKVFADPG
10RYFSQ- -PTLY
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WD 97/ 12042
PCT/ US9/ 15702

GACCAACCE
AGATGGATAC CATCT ACCAG 420 TGCT ACAACG CGGT CAAGAT GACAAAAGAT
GGGECTGACGC GCGTGTATGT AGACCGCGAC 480 GGAGITAACA TCACCGICAA

CCTAAAGCCC Al TGGCCAACGG GGTGCGCCOGC 540 5 TAcgg%g&sm
AGACGGAGCT CT CCCGGGTGGT TGATATGGAC TTACAGAACA 6

AGAACTACCG TCAACTGCCT GATAACTGAC ATGATGGCCA AGTCCAACAG CCCCTTCGAC 660
TTCTTTGTGA WCTGTG GAAATGTCCC CTTTCTATGA CGGGAAAAAT 720
AAGGAAACCT T GACTCC TTCCACGTGA GAACTAACTA CAAGATAGTG 780
GACTACGACA ACCGAGGGAC GAACCCGCAA GGCGAACGCC GAGCCTTCCT GGACAAGGGC 840
ACTTACACGC TATCTTGGAA GCTCGAGAAC AGGACAGCCT ACTGCCCGCT TCAACACTGG 900
CAAACCTTTG CAGAA ACAGGGAAGT CAATACATTT TGTGACTGAC 960
oot Mo YRGS STINREAT 1030
AAGTGCATCG AA ARSPERYNYFUTRERR PRINEASCLSTRSNBEASGAT 1080
s S R e e 100

(Y CCRRE T PRY R u'»‘t qrad ‘I ! .hh“

ACTCCGACTT CCTEREo a‘f*,',%:’ H‘" .'*“:'?:gﬁ.’:'éﬁ o f"f”fﬁmﬁ"ee’lﬂ»aee 1260
R T T e e 13
ATCCAATTTG CCTACGACTC CCTGCGCCGC CAGATCAACC GCATGCTGGG AGACCTTGCG 1440
CGGGCCTGGT GCCTGGAGCA GAAGAGGCAG AACATGGTGC TGAGAGAACT AACCAAGATT 1500
AATCCAACCA , : 1560
GATGTCATCT CAGHsT CClehpiGu ~m'1 RA¥SOHiK TM@& VORI F GRAT AAG 1620
AGCATGAGGG TCCOHVE S CYWT %jﬂf ,:{n?ﬁ"}:{ %4*5 ‘ghﬁ}eﬂm EDS <.:+=|(2. 4‘1\ [EAGC 1680
TTTATCAACG ACATRA G AT raREry v IR ELE AT “"i;ﬁ*“"' '.’,,euuaw C 1740
ACAAAAAAGA TGA CENYTNIBOLNNG Lmu ,v EXADTATSHE I VIMLKRITVIBEIRAEIDEAAC 1800
GAGATOCACG TCTASKACORSAREREAE T TARER A ’"“éat‘é" ORI . 1860
ACCCTGCAGA CCTTCATCTC ACTAAACACC TCCCTCATCG AGAACATTGA CTTTGCCTCC 1920
CTGGAGCTGT ACTCACGGGA CGAACAGCGT GCCTCCAACG TCTTTGACCT GGAGGGCATC 1980
TTCCGGGAGT A TCBENF 3 GSIAL 2040
GCAGTGTCAA A X - 2100
GGTAGCGIGG GT 7 1 k- 2160
CTGGICTCTG GTTHwT CARFVAPKES - 2220
CTGGTGGCGG GGGMS¥ GRERFSSUATS JE-- IR 2280
CAGCAGOCGG TGCAGATGCT CTACCOCGEG ATOGACCAGC TOGCTCAGCA ACATGOCTCT 2340
GGTGAGGGTC CAGGCATTAA TCCCATTAGT AAGACAGAAT TACAAGCCAT CATGITAGCG 2400
CTGCATGAGC AAARSHVAGEBL YEImBPMIAYNE YHANGHIGNITSSPRPASPINTASRRICCCL. ACCCTCAGTG 2460

EGGMILVWOPLIATELEEAMLEATTSPVTPSAPTSSSRSKRAL <<« vvceerarennanen...
NGGLFLI LNLSE HTNYTIERNNKTGNK.

S|
DGNLYLII\IQPLEHPEIEDIDE" JPEP - TPAPPKSTRRKREAA - - - e » e occemcamcacanan
SGGL LLAHL LA KNL El TTP"SSPPSSPSPPAIPSAARGSTPAAVLRRRRRDAGNAT

TGOLI Lgxs EKIRRRROVVDVKSRHDI
NGGFLIAYQPL LYVR HLREQSRKPPNP'IPPPPGAS .....................

:!
rr

FAYDA>
RRSASTAAAGGGGS TDNLSYTGLQFAYDKLRDGINQVLEEL SRAWCREQVRDNLMWYELSKINP

.- RSIRDVSAGSENNVFLSQICYAYDKL INNVLEELATTWCREQVROTMVWYE IAKINP
RSVDTKTF! YDH REgKKBN LSKINP

- LRTSMNHILEEL
“DNGNSTS EN PLIT YDKLTTSUNNVLEE
TPVPPTAPGKSLGTLNNPATV I

sa§§

p
LEGKRONMVLRELTKINP
LDQKRTTTMLHEL SKISP
ELQNHELTLWNEARKLNP

* &

A
oLy tYDS INRM LGD
ANASVERIK'!TSSIEFARLQFTYNH IQRHVNDMLGRVAI
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AAGATAGT GA CCAACATTCT CATCT ACAAT GGCT GGTACG CGCGACTCCGT
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15

20
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30

35



GCCAGCAGAG CATTGCAGGEC AGCCAGGEGAC CGITTTCCAG GCCTACGCAG AAGACGCTAT 2520

CACGATCCAG AGACCGCOGC CGCACTGCTT GGGGAGGGAG AGACTGAGTT TT 2572

40 oeQ I'D NUI 10: ATGEAATCCA CLATCTGCGIG CCTGGIAGIC TGCGITAACC
TGTGTATCGT CTGTCTGGGT 60 GCTGCGGTTT CCTCTTCTAG TACTTCCCAT
GCAACTTCTT CTACTCACAA TGGAAGCCAT 120 ACTTCTCGTA CGACGTCTGC
TCAAACCCGG T %@g CTCAACACGT AACGTCTTCT 180 W‘”
GTCATAGAGC ATCTACAACA CTACCCTCAA GTACGGAGAT 27

GTGGTGGGAG TCAACACTAC CAAGTACCCC TATCGCGTGT GTTCTATGGC CCAGGGTACG 300
GATCTTATTC WTATCATC TGCACCTCGA TGAAGCCTAT CAATGAAGAC 360
TTGGATGAFF CTACAAG CGCAACATCG TGGCGCACAC CTTTAAGGTA 420
CGGGTCTACC AAAAGGTTTT GACGTTTCGT CGTAGCTACG CTTACATCTA CACCACTTAT 480
CTGCTGGGCA GCAATACGGA ATACGTGGCOG CCTCCTATGT GGGAGATTCA TCACATCAAC 540 50
AAGTTTGCTC AATGCTACAG T, ACAGC OGCGTTATAG GAGGCACGGT,, ITTCGTGGCA 600
TATCATAGGG ACA@'TA}% sﬁg@@mgs c 660
ACCCACAGTA TA 720
CTCTATCGTG A ‘ 780
TATCCTTATC AT Ti{68T TEYHSS .;' 36 ; T I CTAC 840 55
AACGGAACCA AT EYHS S R A AR KSHRVVENRRSETMEYRPLVTESE T 11C 900
CCGAACTACA CCARSIET NATBSATVGRRYSARE DIPTSR WATAGG 090
TTGGTGGCTT TTCTCGAACG TCGECGA TCTCTT GGGATATACA CGAGAAG 1020
AATGTCACCT GOCAGCTCAC CTTCTGGGAA GCOCTCGGAAC GTACTATCCG TTCCGAAGCC 1080
GAAGACTCGT A% WJ CRENTOARNMACAA 1140 60
GAAGTGAACA T CIC GGAC T G LGRS AT AAATAAGTTA 1200
CAGCAGATTT T d@ KRR AR a—~-~~‘~h;’ AR ANHL BECGTC 1260
TTCGAAACCA B ITOKAREE TECSNTNEEICKDESHIE VEMNEMN 3 l; TGGTG 1320
GAATTGGAAC GTTR »" SACNGIE L TKEVCONSONFSCETIINVAIERHELDRIAILOE A AT 1380
WO 97/ 12042 hHSV1 EDQG- PLVEVGENNELRLTRDAIEP GHRRYFTFGGG\’WFEEYAYSHQLSRADITWST

PCT/ US96/ 15702 ACGAGTAtA ATAATACAAC TCATTTETCC AGEATGGAAT CGGTGCACAA
TCTGGTCTAC 1440 GCCCAGCTGC AGTTCACCTA TGACACGTTG CGCGGTTACA
TCAACCGGGC GCTGGCGCAA 1500 ATCGCAGAAGET GGTGTGT  GGATCAACGG

CGCACCCTAG AGGICTTCAA GGAMDFECAGC 156@W/FDB  FREMSATCAACC CGTCAGCCAT
TCTCTCGGCC AT RPRCAABNLRRIGNBIMRLYSS KR ARS YD ETHFRE KNS RRLAGLREDLDNTIDHNKE

HVS ~ FLALNLTFIENIDFKAVELYSS! GERKLA-NVFDLETHFREYNYYAQSISGIN(DFDNS?RNNRD
bHV4  FLTLNLTFIDNIDFKTVELYSETERKMA- SALDLE TMFREYNY LREDLDNTIDLNRD
mHV68 FIALNISFIENIDFKTVELYSSTERKLASSVFDIESMFREYNYYTYSLAGIKKDLONTIDYNRD

V  FISLNTSLIENIDFAS ROE -NVFOLEGIFREYNFOAQONIAGLRKDLDNAVSNGRN
hHvé F IRLK.D LENADFKVLDLYSPOELSRA- NVFOLENILREYNSYKSALYTIEAKI - - - - AANTP
hHSV1 gIDLN TMLEDHEFVPLEVTI'RHEIKDSGLLDYTEVQRRNQLHDLRFADIDTVIHADANMMV-

JDOMMFPYATN SVTGTTVVKTPSVKDVDGGTSVAY.
mLQSNgMKALYPLTI'I(ELKNPTNPDASGEGEEGGDFDEAKLAEAREMIRYM

Membrane-spanning domain
KSHY  RFVRDLSEIVADLGGIGKTVVNVASSVVTLCGSLVTGFIN------- FIKHP VA
HVS RIIEBI- -HADLGS”GKVIVNW.!'GAFSLFGG mm ------- FIKNP
bHV4 RLV LSEIW\DLGD _.,umvrss FVS-oen-es FFTNPEGEVT)
wHV68 RLVQDLS\MMDLGD v : SVVTFFSSIVIGFIK- - - - - - EFTNP)
EBV LGELMD 2_92 TVGGLFSSLVSGFIS------- FKNP
hHV6 gvv INSFLQGLGAI Lsswsvrmam VGEVYS- - ----- FLKNP
hHSV1  THADANAAMFAGLGAF FEGNGDLGRAVGKVVHEIVGGYVSAVSGVSSFHSNP
RRTNTIAQAPVKMIYPDVDRRAPPSGGAP - - - - - - - - TREEIKNILLGMHQLQQE
IRMIYPDVEKSKSTVIP- - -« -~ MEPETIKQILLGMHNMOQE
IKMIYPNIDKASEQENIQP- - - - - - - t PGEE IKRTLLY
SQFHDAP TKMLYPSVENY., PPYSASPPAIDKEE TKRTLLGM
PYQMLYPGI E GPGINP- I‘»KTELQA MLALH E
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5 ATGGGTGATG TCTTGGEGCCT GGCCAGCTGC GIGACCATCA ACCAAACCAG CGICAAGGTG 1680
CTGCGTGATA TGAACGTGAA GGAATCGCCA GGACGCTGCT ACTCACGACC CGTGGICATC 1740
TTTAATTTCG CCAACAGCTC GIACGIGCAG TACGGTCAAT TEGGCGAGGA CAACGAAATC 1800
CTGITGGGECA ACCACCGCAC TGAGGAATGT CAGCTTCCCA GCCTCAAGAT CTTCATCGCC 1860
GGGAACTCGG CCTACGAGTA CGTGGACTAC CTCTTCAAAC GCATGATTGA CCTCAGCAGI 1920
ATCTCCACCG TCGACAGCAT GATCGCCCTG GATATCGACC CGCTGGAAAA TA %@80
AGGGTACTGG AA & GCAGAAAGAG CTGCGTTCCA GCAACGTTTT TGA 52640
GAGATCATGC GCGAATTCAA CTCGTACAAG CAGCGGGTAA AGTACGTGGA GGACAAGGTA 2100
GICGACCCGC W@I CTGGACGACC TCATGAGCGG CCTGGEECGCC 2160
GCGGGAAAGG TTGGEG GCCGTGEGTG GCECAEGTGEC CTCCGTIGGTC 2220
GAAGGECGITG CCACCTTCCT CAAAAACCCC TTCGGAGCCT TCACCATCAT CCTCGIGECC 2280
ATAGCCGTAG TCATTATCAC TTATTTGATC TATACTCGAC AGCGGECGTCT GIGCACGCAG 2340

2400

CCGCTGCAGA Aoc%gr CCGT GACGTCGGGC
AGCACCAAAG ACA! TTATAATTCT 2460

“; «nksa'ni «){y «myqﬁ:quﬁg,%" 2520
CAGCAGAACG GTAEBRG

. : GCCTTACACC
ey A RRKEYSO L PLEDESHT COAA GCAGCGAGCG 2580
“Fn%h ROPREG uwm AR LOERETE 2640
CCTAACCTGC e'maeeﬂ?ﬁ* PR wwm AJSLD LT T
GACGAAGAAG AGAACC AA

10

15

20

AR o 2700
SEQ 1D N 11 GCAAGA TGAGAGTATT

ATTCCTGGCT

CGGATGATTA
TGTTCGATTG
TATAAGTCTA
ACCTACACTT
GATGTGGGTG
GAAGCAAATT
GATGGTACGG
TTTCCTCTGA
TTTGCAAGGG
GAGGCTACGG
GTGGAAGGGT
AAATTGACAA
GCTACTACGT
GAAATCAAGG
GGGCTTCGAG
TTCGTCGCCT
GAATTTGAGA
AACGGTAGTT
GTGCAAAAAT
TTGGTGGATG
ACTTTGAAAG
CAAAAACGAA

GICTTTTTCGA
TATCAGAGCG
CCAAAGGCAC
ATGCAAAGAT
TTCCAGTGAG
TGGITTATTT

TAGTTAATTC,

TGITTAGIGC
ATTTCAAGIC
GICCTTTGIG
CTAAGGCGAA
CTCCGITCTT
TCTTGGAAAA
TAGTAAGGAA
AAGAGAATGA
CGGAGACGA
CCAAGGAGTIC
AGATAATTAC
ATCAAATTTT
CTCTTATGGT
TCAAGICTAG
ATTATATCAA
CGATAACGAT

TGAATAGTGT
GCCTATAATC
TGATTTGATG
GICGGAGEGT
AACATATAAA
TCTGGATCGEG
TCGTGCGCAG
CTATCATGAG
TGTTACTAAT
GCTCTATTCT

TTTAATGATA
ACAAATATCC
CGGITCGACA
TTTTTCATCA
AACGACGCTGA
ACGGTGATGG
TGITATTCAG
GATAATAATA
AAAAGATTTA
ACATCGACGT

60
TTTTCGGATT
GAGATATTTC
TTTACAAAAC
CGTTCCAAAC
GITTGGCCAT
CCGTAGCGAT
AAAACGAAAC
TCACTACGAA
CTCTCAATTG

ATATCCGTTT

CGACGGTTCA
CTATACTATG
GATCCCTTTT
ATCGGTGTGT
TGAGACTTAT
TTTAAATCTT
AGATGICTAT
TAAGACTACG
TCTTGAGCAG
ACATGATATT
CGATCCCTTG
GITGCACGAA

AGITACTTTG
AACGGTAAAC
ATAGAAGATC
CTGGAGAAAG
ATGCTAAAGC
CACTTTATTT
ACCGATCCCA
ATGTCAGATT
GGAGATCTGA
GGTTCAGTAA
CTTTATGIGC
GCGAATTTGG
CTTAGTAAGA

CTTTGACGAC
ATTTTGCAGA
TAATGAATGG
GCGATACTTT
ACTGGACTAC
CTAAGGAGIT
AACAAACGT G
ATAATGATGA
TTTTGATTTG
ACTTACGTAG
AATTACAGTA
CAGAATCTTG
TCAGICCATC

7126

TATTGCGATT
120
GIGI'TCGCCA
AAATATCGAG
CAGTTACCGT
GCCGGTGTAC
AAAACGACCC
TCTAGAATTA
AGAACCCTAC
TATTGIGACG
TGGTGAAATC
GCCGTTAGAA
TATGAATGEG
GITTTCTTGG
GGTGACTCAC
GACAGCCECT
TATTAAGAAT
CTACAGCATG
GCAGCCTCTT
GAGGCGAGAT
CCTCTATGAT
GIGCCTCGAT
GAGTATCGIG

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

30

35

40

45



TCTGAGGTTT
AAATGCATAG

ACGGTCGTICC
AAGTTAATCA

GATATCTGCA

CAGITGCATG GTGATGTGIT

ATCATCCGIT

CAGCTTTATA AGAGTATGCG

AGCTATCTCG
GGTCGT CGAT

1440
1500

GCGrRAGEGAG
GIGAACTCCA
GGTGATCATA
CATGCACACG
GTATTGGATG
CTTGATTTAT
CTTCGTGAAT
AATACGCCGT
ACTGGATTGG
GIGGIGICTT
GITGICGITA
GACATGATGT
ACTGICGTCA

I AAUGOALT 5GA
CGCCTGAGGT
GGACAGAGGA
TGTATACCGA
CTVVPRAING
ATTCGCCGGA
)
GCTCGGTTAT
TTTTAAAAAA

TAATAATTGT
TTCCTTATGC

AALGCATGIGI
TGTCCTTGGT
ATGTGAGATA
TTATACGCAT
ACTAAAGATC
CGAATTGAGT
TAAGAGCGCA
TGGGATTAAT
AAGTGTTACG
TCCATTCGGG
GGTTTREGGTT
CACCAAFCCG GT

TATAATCULELEC CCT TUEGIGAC
CAGCTAGGEGT TAGATAATGA
CCTAGTACAA AGATATTTCT
ACGAATTCGA CGCCCATAGA
GACCCTCTCG AAAATGCTGA
AGAGCAAACG TTTTCGATTT
CTATATACTA TAGAAGCTAA
TCTTTTTTAC AAGGCCTTGG
GCAGGAGCAC TTGGGGATAT
GGTGGTCTCA TGITGATTTT

AGA&G&%W&%&AW&E

1560
1620
1680

GITTAGCTTT
GATTCTGITG
ATCTGGAAAT

TGRS

AGAGAATATT
AATTGCTACT
GGCTATAGEC
TGIGGEGTGGA
AGCGATAGTA

1860
1920
1980
2040
2100
2160
2220

AGACGCCCTAG TGI TAMNRSAT

2280

50

55

60

CRERTICACATIOBRIITFIOG
GGAGAACTATTCAGATTTGACCTTGATCAGACATGTCCA

SRS

CCTTCGICIT CTGAGICTCA

93 WO 97/ 12048ve
PCt / US96/ 15702 GAAAAAGAGG
GIGGTGATGA ATATTCACAA 2340
AAGTCTTTAG ACGAGICCTA CAGAAGAAAA
TGCCTCAAAA CCTAGITTGA TAGACAGGAT CAGGTATAGA 2460 GGTTATAAGA
GTGTAAATGT AGAAGAAGCG TGA 2493 5

SEQ I D NO 12: ATGITTGITA CGECGGITGI GICGGTCTCT CCAAGCTCGT TTTATGAGAG
TTTACAAGTA 60 GAGCCCACAC AATCAGAAGA TATAACCCGG TCTGCTCATC
TGGGECGATGG TGATGAAATC 120 AGAGAAGCTA TACACAAGTC CCAGGACGCC
GAAACAAAAC A CGTCTGCCCA 180 10 CCGCCAACAG GCTCCACAAT
CGTACGATTA GAACCAACTC GGACATGICC GGATTATCAC 240 CTTGGTAAAA
ACTTTACAGA GGGTATTGCT GITGITTATA AAGAAAACAT TGCAGCGTAC 300
AAGTTTAAGG CGACGGTATA TTACAAAGAT GITATCGITA GCACGECGIG GGCCGGAAGT
TCTTATACGC AAATTACTAA TAGATATGCG AT AGRRTA R TR T EACAGAL  rrid 20
ACGGACACCA TTGATAAGIT TehkAAGT GT cliabdirk O ¥eacréyACAARAAA AT REY MO DA pCTARRR 15

CACAAAGT TG AAGCCTTTAA TaifvsBATAAACAREDECACERGMTATACRTGEACK I ICECAAGACTTCRRA)
bHV4 GAAGGCATCCTGCTGGTACTAARRRAGAATATTGTCCCATACATCTTCARA

360

5'-gtgtacaagaagaacatcgtgeentayatnttyaa-3!
NIVPA 64-fold 32mer>

5'-gtgtacaagaagaacatcgtgec-3"
NIVPASQ 23mer>

!E. E
EBV ATATGGACTTACAGAACAAGAACTACCGTCAACTGCCTGATAACTGACATGATGGCCARG
SHV1 TGGEGGAARCTTACAGGACTCGAACTACCGTTAACTGTGAAATTGTAGACATGTTTGCTAGG
mHVES CCTGECTTTTATCCTCTTCGAACCACCOTTARACTGTGAAATTGTAGACATGGTGGCACGT
bHV4 CCAGGGATTTATAGAGTGAGAACAACTGTTAATTGTGAGGTTETTGACATGTATGCCCGC

5' -tggacttacaggactcgaacnacngtnaaytg-3'
TVNCA 128-fold 32mer>

3'-tgntgncanttracactctaacatctgtacaa-5'
<TVNCE 128-fold 32mer

3'-acactctaacatctgtacaa-5"
<TVNCBSQ 20mer
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AAATATAATT CTGIGGGATC CAAAGCATGG CATACTACCA ATGACACGTA CATGGTTGCC

GGAACCCCCG GAACATATAG GACGGEECACG TCGGTGAATT GCATCATTGA GGAAGIT
CGGGAGATAT AATATACATG

TCCCCGTTTT TTGGCCTACG GGATGGTGCA TACAGAGAAC ATTCCAATTA TGCAATGGAT
CGTTTTCACC AGTTTGAGGG TTATAGACAA AGGGATCTTG ACACTAGAGC ATTACTGGAA
CCTGCAGCGC GGAACTTTTT AGTCACGCCT CATTTAACGG TTGGTTGGAA CT

AAACGAACGG ANESFHeHi

GAGTATGCAC
ACAAACGAGT
GCTATTATTA
ATCCAGACCT
TCCCTCGCCC
AAACACCCGA
AGAACAATAA
ATTCAAGAGC
AATCGCGAAC
ACCATTTTGG
TGTCCAGAAC
AGTACTACGC
ACGGTGGAGG
CCATGOGTGG
GATTATCGTT
GATTTAAACT
GACGAGCTGC
CATTCGCTGC
ATGCAGGGCA
GTGGTTCTTG
TCTAACCCAT
TTTTTTGCGT
CTCACAACCA

C

GCTTGICAAG

ACAATTTTCG
TT

AT,
ACCTTGCCAG
GTCTCTATCT
CTCGAAATAC
CAACCACCTC
ATGTTAATGA
GCGCCCTTTG
ATCAACGTGT
TGGGATCAGA
GTTGTTATAG
GCCAGCTTGG
CTAATCACAA
ACGTCCGTGA
TAACACTTCT
GGGATACAGG
GrTitigurecd
TGGCTCAGTT
GGGCCACGGG
TTGGGGCATT
ACCGGTACGT
AGGGGTTAAA

AACGCTACTG ATACCCCAAT
- AATAGCGGGT TTGATCCCGA
TTAGTATCTG CGECTGAGCG
CTTTTAATTT CACGICTTAC
CGCACCGAGA ATGTAACGEG
GCGCCECECG GEEGTGCCEG
ACGCTGEEEG TCCTGGTIGEC
GCCGCGACCC AGGCGGECGAA
GCCCCAACGG GGGACACGAA

CGCCCCECCG
CGGGACATCA
GCCACGGTGG

A
TGCAGTTCGA

CTTTACAATG
CCAAATCCAT
TACAACCAGA
AGGGEEGT LT

ATCGGT Cadsde
AATGITGGECA
GAGCGGACTA
TAAAGCTCGT
TACACGCATT
CCGICCTTTA
AACAGATAAC

600
660
720
780
840

/ 5702900
TGGECGTGAGG TTGAAGACGT AGI TCGCGAT 960
AAAACACTTT CTACCACGIT TATAAGIGAA
CTCAGTCAAT GIGTAAAGGA GGAAGCCCGG
TACAACTCAT CTCATGITAG AACCGGGGAT
GTTGTGGTGT TTCAACCCCT GCTGAGCAAT

1020
1080
1140
1200

260

Tiszo

TTTGGEA&&W&E&@M?%&MBSO

CGTATCTCCT CGTCGTGGTG CCAGCTACAA 1440

TT FCORATEFAt SRS TaR LY RFAGS @RI -3 500

ATTCTCGGECG ABYRPTHIrETYE BRPTTCTAAT 1560

ATACTTCAAA ACTCTATGAG GGTATCTGGT 1620

ATTTCAATAG TTAGTTTAAA TGGGTCCGGG 1680

GAGTTAATTA TGTCCAGAGA TCTGTTAGAA 1740

GCGATATTTT
AATCGCAGIC
TAAAGATAGA
ATTACTAGAC
CATAGACAAG
TTTCCAGGEA
AGCGCTCCTT
GGCCGTGGA
GCTTAAACTT
ACAGITACCG
AGAAGAAATT
TAAATTTCGA
CCAAGAATCT
CGECCTTGCT
GGTGTAAA
TGGTITCGTCG
GICGECGEECT
CGGEGEEEACCT
ACCGAAGAAG
GACCGTCGCC
CACCGATGCA
GCAGCCGCGC
EBV
sHV1

mHVes8
bHV4

CTATTTGGGC ATCACTACGT ATATTATGAG 1800
CATGATGIGG GAATGATTAG CACTTACGTA 1860
GAGITTATGC CGCTGCAAGT ATATACAAGA 1920
TACAGTGAAA TTCAACGCCG AAATCAAATG 1980
GITGTGCAAT ATGATAGCGG AACGGCCATT 2040
O eI B LCe ET G 2100
T HlorévortadtdcthlratidaeHARAdcérc 2160
TTEEWTWC 2220
R CEAG TERCATRGARACCRY TAR TEEERCIIATG 2280
GAAGGAATGG ATCCCTTTGC CGAGAAACCC

meﬁgz%g% ATATATGACG

FSACYAALAL s {GACTAGCGCC
TTACGAAATA@WTA CTCCCGTGIT
SEQ I D NO 13:
TATGGGECCCT CTTGCEEGTTG 60
CCGAGITCCC CCGGECACGCC TGEEGTCECG
GCCACTCCGG CGCCGECCCEC CCCTGECCCC
AACAAAAAAC CGAAAAACCC ACCECCECCG

2400
2460
2520
2580

ATGCGCCAGG

120
180
240

GCGGGECCACG CCACCCTGCG CGAGCACCTG

AACTTTTACG TGIGCCCACC CCCCACGEEC 360

CGCTGCCCGA CCCGGCCCGA GGGTCAGAAC 420
TGCTACTCGCGCCCCCTGGTGTCCTTCAGCTTTATCAACGAC
TGCTATTCACGGCCTCCAGTTACATTTARATTTGTTAACAGT

TGCTACTCGAGACCTAGAGTCACCTTCAAATTTATAAACAGT
TGTTACTCCAGACCCCTGGTCACATTTAAATTTGTGAATAGT

300

5t -tgctactcgecgacctectagtcaccttyaarttyrtnaa~-3"
CYSRA 64-fold 38mer>

5'-tgetactegegacctetagtecace-3!
CYSRASQ 24mer>
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80 TACACGGAGG GCATCGCGGT GGICTTCAAG GAGAACATCG CCCCGTACAA GITCAAGECC
480 ACCATGT ACT ACAAAGACGT CACCGITTOG CAGGTGIGGT TCCGEOCAQCG CTACTCCCAG

40
[ L a v

CCOECGCCCCC GTCCCCTTCG AGGAGGTGAT CGACAAGATC

600 AACGCCAAGG GEGTCTGTCG GI'CCACGECC AAGTACGTGC GCAACAACCT GGAGACCACC

660

WO 97/ 12042

94
PCT/US96/15702

PCT/ US96/ 157999712042 GCGTTTCACC GGGACGACCA CGAGACCGAC ATGGAGCTGA AACCGGCCAA

CGCCGCGACC
ACCCCTCGCG
ATCGTCGAGG
GCTGGECGACT
AGGGGTCGCA
GITGACGECT
CGGAACCTGC
TCGGICTGCA
GCCTCCTTCC
TACCCGCTCT
GACCGCATCT
TACCTGGCCA
GAGCTGTACG
CCECCECCCG
GAGITCGCCC
GGCCECGITG
GCCCGCAAGC
CGCGATGCTCG
ATCGICCAAA
GICAGCTTTC
GAGCTGCGEEC
ACCTTCGGTG
GCCGACATCA
GAGITTGICC
TACACGGAGG
GICATCCACG

720 CGCACGAGCC GGGGCTGGCA CACCACCGAC CTCAAGTACA
780 TTCCACCGGT ACGGGACGAC GGTAAACTGC

A GCGCTCGGTG 840 TACCCGTACG ACGAGTTTGT
GGCGACTTTG TGTACATGTC CCCGTTTTAC 900 5  GGCTACCGGG
CACCGAACAC RBICAGCT ACBA T TICEIOCE)CCTTROATIIACTCACHGACGAACAGCTT
TCTACGCGCG E¥¥ACCTCA
Tcaccaceee FRERETTCA o il
CCATGACCAA CRAG GTGCACGAGA TGCTGOGCTC CGAGTACGEC
GATTCTCCTC CGACGCCATFAL RGEACSAEGH g T GABEAGAdadgHCCGAG 1200 10
CGCGCGTGGA CCTGGGGGAC TGCATOBGER: EAIGABEECCG CGACGCCATG 1260
TOGCOCGCAG GTACAACGOG ACGCACATCA AGGTGOGOCA GOOGCAGTAC 1320
ATGGGGGCTT TCTGATCGCG TACCAGCELTEoFSas
TGOGGOAACA OCTOOGAGAG CAGAGOOGCA ATTERE
GGGCCAGCGC CAACGCGTCC GTGGAGCGCA TCAAGACCAC CTCCTCCATC 1500 15
GGCTGCAGTT TACGTACAAC CACATACAGC GCCATGTCAA CGATATGITG 1560
CCATCGCGTG GTGOGAGCTG CAGAATCACG AGCTGACCCT GTGGAACGAG 1620
TGAACCCCAA CGCCATCGCC TOGGCCACCG TGGGCOGGOG GGTGAGCGCG 1680
codtigareAn GGCOGTCTCC ACGTGOGTGC CGGTCGCCGC GGACAACGTG 1740
ACTCGATGCG CATCAGCTCG CGGCCCGGGG CCTGCTACAG CCGCCCCCTG 1800 20
GGTACGAAGA CCAGGGCCCA TTGGTCGAGG GGCAGGTGGG GGAGAACAAC 1860
TGACGCGCEY TGCGATW@WWWMQZO
GGGGCTA gCTT R A T AR TR FATIALGGEEACAT g
CCACCGT CCT TR b A PRy wiNpe A elie e vy e Tauy T
OOCTGGAGET  GTACACOOGE CACCAGATCA. AGCACACLEG OCTCLTGRRAC 2100 25
TCCAGCGCCG CAACCAGCTHG {EAGEAGTIGE: SGETGERBRMYBNECGACACG 2160
CCGACGCCAA CGCCGCCATG TTCGCOBEXCST-GeBiamery CTTCGAGGGG 2220

3'-tacaartcyctyatrttgatgatgtgggtceteg-5"
<FREYE 16-fold 33mer

3'-ttrcanaarctrgacctetegtacaaggetet-51
<NVFDB 32-fold 32mer

EBV TTCATCTCCTTCTTCAAAAACCCCTTCGGCGGCATGCTC
SHV1 ATATTARATTTTATTAARAATCCTTTAGGTGGCATGTTC
mHVE8 TTCATTAAATTCTTTACCAACCCTCTAGGGGGAATATTC
tHV4 TTIGTCAGTTTTTTCACARACCCCATTGGGGGCGTGACG

5t'-accttcatcaaaaatcecttnggnggnatgyt-3"
GGMA 128-£fo0ld 32mer>
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ATGGGECGACC TGEEECECEC GGICGECAAG GTGGTGATGG GCATCGT GGG
TCGECCGIGI _CACECGIGIC CTCCTTCATG TCCAACCCCT TTGGGECCCT
CTGITGGTCC TGECCGEECCT GECGECEECT TTCTTCGCCT TTCGCTACGT
CAGAGCAACC CCATGAAGGC CCTGTACCCG CTAACCACCA AGGAGCTCAA
AACCCGGACG CGTCCGGEGGA GGECGAGGAG GECGEGECGACT TTGACGAGEC
GAGGCCCGEEG A

AAGGCCAAGA A%%%
CGCAAGCGCT GCAACACCAA CTACACCCAA GITCCCAACA AAGACGGTGA

GACGACCTGT GAC
E_gyLe;‘IA(a_l,VEt val

CGGCGTGGTA
GGCCGTGGGT
CATGOGGCTG
GAACCCCACC
CAAGCTAGCC
CA
CAT

GIACATGECC CTGGTGICTG CCATGGAGCG

GAGCGCCCTG CTCAGCGCCA AGGTCACCGA CATG

2280

2340

2400
2460
2520

80
2640

2

30

CCCCGACGAG 2700 35

713

11/26

SEQ I D NOC 14: Pro Asn Lys His Leu Leu Leu Ile Ile Leu
Ser Phe Ser Thr Ala C¢ys Ay @n Thr Thr Pro Thr Thr Ala Val Qu
Lys Asn Lys Thr 40 An Alalle Tyr An du Tyr Phe Lys Tyr Arg Val
Cys Ser Ala Ser Thr Thr Ay Gu Leu Phe Arg Phe Asp Leu Asp Arg
Thr Cys Pro Ser Thr G u Asp Lys Val His Lys Qu Sly Ile Leu Leu.
Yal Tyr Lys Lys Asn Ile Val Pro Tyr Ile Phe Lys Val Arg Arg Tyr
Lys Lys Ile Thr Thr Ser Val Arg Ile Phe Asn Ay Trp Thr Arg Gu
Gy Val Ala lle 4% g r v "k AsNalys drp @ Uy Lu gS5eg QrgrAlEa Val Pro Lys
Tyr Gu |l egdfid ceraceacecTaTAdRAMR radARCEOtETCRECTOACAdCBed Y Eadaizhc-Asn Cys Met
Anlle GurMsd ...a..ca.c..cAmn. Q.. Mataleu, Asn. Ser.clyr . thyt. Aspa-Arg Asp Ay
Asn Asn Lysepffar A...a..ARA...Val..Asp. lLeu.Lys.dra. Mal . Asp.deyrloeu.-Fhr Ay Al a
[le Thr Args8%ir A..CA.AAR.A..C|ARe. SeCA@L.RARAQ- {OPTANIQKT PTe- ARa. - o dy Trp
Leu Trp G yeH¥#r 50 CA.ARAG.. Tr?&rﬂ?ﬁ Ar - §AThr- S - VY- - ﬁ&ﬁ(ﬁFsGulleVal
Asp Met Phe"“ﬁfs& AR.CA..A.A. ‘73r'6ATyFGeI'I’fr p- SAETVal Thr Al a
Leu Ay Asp -+ e C..CTC...C\EG - B %I “BrGrrhe & s A8p™Naf Asp Asn Ser
Cys Pro Asn Ala Thr Asp Val Leu Ser Val A n Ile Asp Leu Asn Hi s
Thr Val Val Asp s a1 1Y @VvAS) £ g Al apThr Seg @ngGindiis Lys Lys
Arg |l e Phegdlva 55--tcceccaTchtcaadiicTAriiadi®bcdhshcdoeicid@brdmmicabapandd u Al a Val
Asn Lys Serr#dva ----G.a..a...Ser..Vahk.Qyseher .dkt. Val. Plre. Trp. LyscSer Phe Gln
Arg Al a || ebiB4n ~---G.A..TG.TThr-.'GIGuGHi.s'rat\spGCL,euGImAerA'Hi-s.-Ihhe'l"nd e Ala Asn
AQu Il e Thr siylg AGGTGIT..T. TGIPy Phé-&pr. . TF-Ral G {BysT- - 3A%r-0- L:et- W a Asn Phe
Thr Ser Asp®i{# ----GAT..... CL%GGW%FGH sC{-Ce-PshH- 'Fﬁ'rcei‘hr Leu G u
Asp Lys |1ef*] 60 2577 A% GAT"SGTé@”gs G@ﬂhm" “;Lgiﬁz F‘? c",gy Thr Ala
Au Tyr Tyr n 11e"fea var frp Pro Leu
Ile Ala lle Gu LeuGIuGluAIaI\/bt Leu Gu Ala Thr Thr Ser Pro
Val Thr Pro Ser Ala Pro Thr Ser Ser Ser Arg Ser Lys Arg Ala lle
Arg Ser Ile ’Ag # M D s T Y Q C F S S M XKV NJVNG GV E

KSHV  CCACATGGACAGCACCTATCAGTGCTTTAGTTCCATGAAGGTAAATGTCAACGGGGTAGA

RFHV  Tovvvenneennnnoans o R AA.TGTA..G..C..A..C..

' bHV4  AATG..A..T..G ..T..T..CTC.G.T...GCAAC.GTCA.T..T. . .A.TCT

sHV1  TATT..... T.AG..T..C..A..TCAT.A..G....C..A..G.A. .A.....AA.GTT

eHV2 GATG...... CA.TAT.....vvevunnns CG..G.AC....C..C.AGGGG. ..CAC.T

mHV68 .G..T.T....... Teeeenennnn AC.A.AG.GCC.CCA.GGTG. .A. . .AAC. .CAG

hEBV  ...G..... T.C..T...Counnn.n. AC.ACG.GG.C...A.G.CARAAG.T...C.GAC



WD 97/ 12042

PCT/ US96/ 15702 Asp Val Ser Ala Gy Ser Au Asn Asn Val Phe Leu
Ser @dnlle @n Tyr Ala Tyr Asp Lys Leu Arg @ n Ser TTe Asn Asn
Val Leu Glu Glu Leu Ala Ile Thr Trp Cys Arg Glu G n Val Arg An
Thr Met Val Trp Tyr Au lle Ala Lys Ile Asn Pro Thr Ser Val Met
Thr Ala lle Tyr 5 Gy Lys Pro Val Ser Arg Lys Ala Leu Val
| 1e Ser Val TK‘P"”““Z GQu Cys Ile Asn Val Asp @ n Ser @W&%‘%r Ile
H's Lys Ser Leu Lys Thr G u Asn Asn Asp Ile Cys Tyr Ser Arg Pro
Pro Val Thr Phe _, Lys Phe Val Asn Ser Ser An Leu Phe Lys Ay dn
Leu Gy Ala Arg Figure 13(b) ssh G u I1e Leu Leu Ser Gu Ser Leu Val Q@ u Asn
Cys H's Adn Asn 10 Ala G u Thr Phe Phe Thr Ala Lys Asn Gu Thr Tyr
Hi s Phe Lys Asn Tyr Val H's Val Qu Thr Leu Pro Val Asn Asn Ile
Ser Thr Leu Asp Thr Phe Leu Ala Leu Asn Leu Thr Phe Ile du Asn
Ile Asp Phe Lys Ala Val Qu Leu Tyr Ser Ser Ay Qu Arg Lys Leu
Al a Asn Val Phe Asp Leu A u Thr Met Phe Arg Glu Tyr Asn Tyr Tyr
Ala @n Ser Ile 15 Ser Gy Leu Arg Lys Asp Phe Asp Asn Ser A n Arg
Asn Asn Arg Asp Arg llelle Gn Asp Phe Ser Qu Ile Leu Ala Asp
Leu Ay Ser Ile Gy Lys Val Ile Val Asn Val Ala Ser Gy Al a Phe
Ser Leu Phe Gy Gy Ile Val Thr Ay Ile Leu Asn Phe Ile Lys Asn
Pro Leu Ay d N T F T\Bt PhE ParVPNe L eli VelF 1FeQOR M E VAl Ile lle
Leu Val Ile 20‘“5“"3“';“ G’r AW%“‘ZP@“?'W%’FF % Ala Pro
Ille Arg Met Ll o el dyitP p"'ﬁg arT s Ser s Cser dhr val Thr
Pro Net Gu fge rreiacedd. (I ' .n.a.r..esit'm;; 'u"Gy I His Asn
Mt Gn An Gawe c..... .acrad.a. T@l. Lwardeysdnys&@ .......... a Ala Ag
Pro Ser |le maess .c. GGTG A.GHY. 0. G.n.7Ake. Al ar.Gh L. 'rThdAnPhﬂx beu.-rAr-g Bys Arg Ser
Ay Tyr Lys @GEBV 256CG.GTG.A.GIA.e.GSer. . TRA. .G, u. .Asp.c.yeaal.l aaVal.cace.6... SEQ I D
NO: 15: Met Tyr Tyr Lys Thr Ile Leu Phe Phe Ala Leu IIe Lys Val
Cys Ser Phe Asn G.n Thr Thr_ Thr His Ser Thr Thr Thr Ser Pro Ser
ITe Ser 30 = oSel Phr¥ Ty QSe’f‘G orF TR OrhR Yhrl S‘ér ATrﬁ" Bel€ |¥s Pro Ser
Asn Thr ey p Al §E“Fﬁ?'rcﬁ§ﬁ AT TIIAfC E‘EFW;% Fe Asn Thr
Ser Thr bEVA AS@r Ve, 'PrQMS@r Al'ﬁf"/}épi.'Aﬁ 'rgg‘)‘r T SerTTThr Pro Thr
Ile Pro smvi  T.LAL. ValechDe. s D ASDa 01, ALE xiie bysr ASTIoPRE (TVT Lys Tyr
Arg Val erv2  TOps.Gel .. eandec. cSereaBerT.Ser . aAGhes. 61U . LeaccPha Ak Phe Asp
Leu Asp 35 mHVEE TGAN.ALKE..QysC.RrLo.AAsp..ThiT.Lys.cAs.bysrlys .Hws.val Qu Ay
Ile Leu hEBV  C|.6F-CFafGqeeL6-I6¢8. 4.y s6Cls - .- L& -VBGC.Pr & - Bguccl | & .Phe Lys Val
Arg Lys Tyr Arg Lys Ile Ala Thr Ser Val Thr Val Tyr Arg Ay Trp
Ser An xsHy G éceaVI*I'hYRsnArgAspAsplleSer Arg Ala lle Pro
Tyr Asn PRV T@: ﬁ?’%@‘?@ﬁg IAF‘é Asp Arg Thr Tyr H's Cys Phe Ser Ala
Met Al a bHV4 AeG TG

SHV1  .C.ATGG..A.CT..... .GAC.C.A

eHV2 CC.GTTGT.GTCT....C.ACA..A

mHV68 .A.G..T...T.T..TC.T...C.A

hEBV . .GATAT.G.CT...... ACA..A
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40 Thr Val Ile Asn Gy Ile Leu Asn Thr Tyr Ile Asp Arg Asp Ser Gu
Asn Lys Ser Val Pro Leu Gn Pro Val Ala Gy Leu Thr Qu Asn Ile
ASTTArg Tyr Phe Ser g n Pro Lea 1Te Tyr Ala JQu Pro Ay Trp Phe

Pro dy Ile Tyr Arg Val Arg Thr Thr Val Asn Cys GQu Val Val Asp

Met Tyr Ala Arg Ser Val Gu Pro Tyr Thr Hi's Phe Ile Thr Ala Leu 45
Gy Asp Thr Ile Qu lle Ser Pro Phe Cys H s Asn Asn Ser d

Thr Thr Ay AR U2 ger Arg Asp Ala Thr Lys Val Trp ”gb@//@sgsnsm
Gu Asn His An Thr Val Asp Tyr Au Arg Arg Gy His Pro Thr Lys

Asp Lys Arg Ile Bhe Ley,Lys Asp Qu Glu Tyr Thr Ile Ser Trp Lys

Ala u Asp ArgMAla Ile Cys Asp Phe Val Ile Trp Lys Thr 50
Phe Pro Arg Ala Ile @ n Thr Ile H's Asn u Ser Phe H s Phe Val

Ala Asn Qu Val Thr Ala Ser Phe Leu Thr Ser Asn A n Gu Glu Thr

Gu Leu Arg Gy Asn Thr Gu Ile Leu Asn Cys Met Asn Ser Thr Ile

Asn Qu Thr Leu u Qu Thr Val Lys Lys Ph Asn Lys Ser Hs Ile

Arg Asp Ay Gu Val Lys Tyr Tyr Lys Thr Asn Ay Gy Leu Phe Leu 55
Ile Trp A n Ala Met Lys Pro Leu Asn Leu Ser Qu H's Thr Asn Tyr

Thr Ile Qu Arg Asn Asn Lys Thr Ay Asn Lys Ser Arg G n Lys Arg

Ser Val Asp Thr Lys Thr Phe An Ay Ala Lys Ay Leu Ser Thr Al a

An Val An Ly A mmmmvmﬁmh@uaﬁmﬂﬁapﬁq&zmmmwﬂswvﬁm
Leu Gu GQu kew Thr. Lys . Thr. . Trm.Qvs . Arg. G.u.Q.n_Lys. Lys. Asp.#&n. 60
Leu Met Trp Bgva G Wklew.Ser..LysisbA-8 . Asrobrsoadam. Semr.R/ak. Matatdra. In
Ala Ile Tyr e Lys .PxoTValRIAW.&.REAV. Ly.SsWAISaa MK, . BIIY. \S p.BNCaQIRh . ML
Met Val Ser @NFBCYS: -| leIA@nIWaI MSG%FMQB@W -YARF - Asn-N-ATMY.GN.R

KaepyM BV
T S R

PCT/ US96/ 15702 Lys Phe n Ser ThrygAl a Thr
Phe Arg Gy G n Leu rglteﬁy Thr Arg Asn ulle Leu Leu Thr Asn
Thr Hs Val Gu Thr Cys rgmteaa Arg Pro Thr Ala Asp Hi s Tyr Phe Phe
Val Lys Asn Met Thr His Tyr Phe Lys Asp Tyr Lys Phe Val Lys
Thr Met Asp TsHV ASNTFABRDDVREIVEPVEGIIDNIQRYFSQPVIUAEPdWFrac®RPR Thr Phe Leu Thr Leu
Asn Leu Thr PFFE’IIe -Asp - Ask - He ---------------- Mp Phe-LyséThr Val G u Leu Tyr
‘Ser du Thr YLy SRES - By --B..H. Lser - AI -a- Leu Asp Leu Gu Thr Met

Phe Arg G u msAs “fw ok E{ﬁzzn:::“‘i‘.?..f...;“;"s" .r

LYY, GW E.A..K.AD...858.T..Q...EV..T.RNLLWS. TT
hBBV RVYV .G..I..N.XK.TG. ANGVR Al TEL DA...LIWT..T.

=NTETD IVFLOPY  IDNIORY pviyaep
pvlysep
RYFSQP
{-} Deletions

{.) BAmino acids identical toc KSHV
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dn
Asn

Lys
Ar g

Leu
Asp

Ala Ser Leu Arg Qu Asp Leu Asp Asn Thr Ile Asp Leu
Arg Leu Val Lys Asp Leu Ser Qu Met Met Ala Asp Leu 10

Val

Ile
Val

Lys
An
Gn
Lys
Arg

Met
Al a
Thr
Pro
Ay
Au
Ile
Ser
Hi s
Hi s
Val
Lys
Pro
Arg
Lys
. Ser
Arg

Phe
Tyr
Adn
‘Phe
Cys
Val
Thr
Leu
Pro
Ser
Glu
Lys

Phe
Ay
Phe
Met
Pro
Leu
Pro
Arg
Thr

Al a
Thr
Al a
Ay

Val
Thr
Thr

ITe
Ay

Ile V
Ile
Leu
Adn
Ay

Ser
Val

Leu
Pro
Asn
du

Pro
Thr

Jy Lys val val Val Asn Thr Phe Ser Gy Ile val Thr N
Ser Ile Val dy Ay Phe Val Ser Phe Phe Thr Asn Pro

Val Thr Ile Ile Leu Leu Leu Ile Val Val Val Phe Val

rg Arg Thr Asn Asn Met Asn Qu Ala Pro

Tyrygﬁ nlle Asp Lys Ala Ser AQu @n Gu As PHrﬁ’s“ilgm
Pro Ay Gu Qu lle Lys Arg Ile Leu Leu Ay Met His

Gn Ugpis Ay Lys Ser Qu Gu Gu Ala Ser His

Leu Meu Leu Ay Asp Ay Leu G n Leu Leu Arg

Tyr Thr Arg Leu Pro Thr Phe Asp Pro Ser Pro Ay Asn

AQu Thr H's Gn Lys Tyr Val 20 SEQ | D NO: 16:

Gy Gy Ay Pro Arg Val Vval Leu Cys Leu Trp Cys Val

Leu Cys A@n dy Val Ala dn du Val vVal Ala Gu Thr

Phe Ala Thr His Arg Pro Qu Val Val Ala Au G u Asn 25
Pro Phe Leu Pro Phe Arg Val Cys Gy Ala Ser Pro Thr

Ile Phe Arg Phe Pro Leu Gu Gu Ser Q/s Pro Asn Thr

Asp Hlslle IIeAIa Leu Ile T Lys Thr Asn

Val yﬁgxagﬁA VXRGLTES~ ETM& ?_ VP gER@ﬁMQ$ﬁYQCFSSMKVN
I

| yr ! REMEBA- SSMKIV
v yr v RCWSOA- j CFSAMATV

v w G QCHNCMOIE

2 QCFSAVOVN

T)ﬁﬁv W ? ML §- %A ﬁE ﬂQCYNSATMV

ARRBUE Y YRSy I§ﬁGWY B--: R¥SvEs PEES0 QCYNAVKMT
TaeMAl a \TM@WLTA\R@S&AUIH’ED—-LH.LG'BMESGAPFMWETMIﬂ%HSdi‘E{SSYSRV
VhHH)Aé n GYBYKEELTVQISSYRDVGE V- NER LDRIVMGLAMRV YESEL VNSHAQCY SAVAMK

¥ZPhe AN XKNVIVGTABAGS§ET- %}N% RYIBZ PV BITPTIDERGKCSSKATYV
EQ

SSEsS%% g%wwqgﬂgg YPFEEVMRKINAKGVCRSTAKYV

VPfﬁFV{%I GVCRSTAKYV
Leu Ay @n Ala Asp Asn Ala Thr Arg Phe Phe Ala IIe 40

Tyr _ Ser Leu Ser Tr a Thr Thr
LESHY) e F{T —N ' GWFPGIYRVR
S H er - D e ' F VEGL GWFPGIYRVG
\'4 = D =N GWE‘PGIYRVR
Psfvieu GTYRTR
bﬂ‘ D

AggavAsn ETJCGG UNi‘. ﬁrﬁﬁh X@R Q§Q WSYTTR
ThEVEB S wmq\mgwm“@ytqf{mﬂiwdqmGuabRTrsotmﬁFGwmpsrm\fR
LBEBVyr K+RGDERVYVDRDGVAN PTYNLKRTAGIANGVRRYASQPELY DARGWLIWTYRTR
HhEMY| a I~ACTUHRYAT RDS\EENK’BMQMDD@NTHISQRWTVMQWMGSTW—LYRET

Thﬂfﬂﬁﬁo TMFrSA élFJDF‘NKNMT ‘I,RN '?TNEYWGPLWE%%S‘%‘(S;
g ’gg §§ ] g%i“%\g({mmm
NIETTAM y ANR éI'R lx:ﬁ'gvzzwmws'r
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Glu G n Tyr Arg Ala Ser Leu Met Trp Tyr Qu Leu Ser Lys Ile Asn
Pro Thr Ser Val Met Ser Ala Ile Tyr Ay Arg Pro Val Ser Al a Lys
LeotTTe oy ASp var valr Ser_val Ser. Asp Cys ITe Ser val ASp 3 n 55
Lys Ser Val Phe Val H's Lys Asn Met Lys Val Pro Ay Lys GQu Asp
Leu Cys Tyr Thr Arg Pro Val Val Gy Phe Lys Phe Ile Asn Ay Ser
GQu Leu Phe Ala Gy G n Leu Ay Pro Arg Asn Qu Ile Val Le

Thr Ser @ n WR”GIZ*ZVaI Cys @n Hs Ser Cys Gu H's Tyr Ph ciﬂ?%nsmz
Ala Ay Asn G n Met Tyr Lys Tyr Lys Asp Tyr Tyr Tyr Val Ser Thr 60
Leu Asn Leu Tgr Asp 'Ie Pro Thr Leu His Thr Met Ile Thr Leu Asn
Leu Ser Leu 18sh 11e Asp Phe Lys Val Ile Qu Leu Tyr Ser
Lys Thr Glu Lys Arg Leu Ser Asn Val Phe Asp Ile Gu Thr Met Phe
Arg Gu Tyr Asn Tyr Tyr Thr G n Asn Leu Asn Gy Leu Arg Lys Asp

97 WO 97/ 12042

PCT/ US96/ 15702 Leu Asp Asp Ser Ile Asp Hs Ay Arg Asp Ser Phe
Ile An Thr Leu Gy Asp lle Met An Asp Leu Ay Thr Ile Ay Lys
Val Val Val Asn Val Ala Ser Gy Val Phe Ser Leu Phe Gy Ser Ile
Val Ser Ay Val Il e Ser Phe Phe Lys Asn Pro Phe Gy Gy Mt Leu
Leu Ile Val Leu 5 Ile Ile Ala Ay Val Val Val Val Tyr Leu Phe Mt
Thr Arg Ser Arg Ser Ile Tyr Ser Ala Pro Ile Arg Met Leu Tyr Pro
Gy Val du Arg Ala Ala GIn Gu Pro Ay Ala Hs Pro Val Ser du
Asp Gln Ile Arg Asn Ile Leu Mt Gy Met Hs Adn Phe An dn Arg
G@n Arg Ala Gu GQu u Ala Arg Arg Qu Gu Qu Vval Lys Ay Lys
Arg Thr Leu Phe 10 Gu Val Ile Arg Asp Ser Ala Thr Ser—Valk kaw Arg
Arg Arg Arg Ay Ay Ay dy Tyr an As Ser
Asp Asp Au Gy Asp Tyr y Tyr
Asp Asp Val Asp val & bHNG
SEQ I D NO 17: Gamma \bt TyT i s
Leu Thr Asn Leu Leu|Th Cys Leu Leu Cys His Thr H's Leu
Tyr Val Cys d Pro|Thr Th 2 Pro
Ala @n Asp Al a mEVES
hEBV
Beta hCcMv
: hHHVE -
hvzZv
Alpha
SHVSAB
hESV1

15126



Pro
du

Thr
Ar g

Pro Pro Pro Leu Ser Thr Asn Thr Asn Arg Ay Phe 20
Val Cys Ay Val Ala Ala Thr Ay Qu Thr Phe Arg

Phe
Au
Lys

Al a
Asn
Arg
Thr
Pro
du
Al a
Asp
Arg
Al a
Tyr
Hi s
Tyr
Thr
Ile
Val
Leu
Asp
Lys

Lys
Trp
Lys
Al a
Val
Asp
Asn
I'le
Tyr
Au
Al a
Leu

I'le
Val
Ser
Val
I'le

Val

Ser

Phe
Au
Leu
Tyr
Ser
Lys
Adn
Val

Thr
Leu

Val

Asp
Leu
Arg

Lys Thr Cys Pro Ser Thr G n Asp Lys Lys H's Val
Leu Val Tyr Lys Ile Asn Ile Val Pro Tyr Ile Phe
Tyr Arg Lys Ile lle Thr G n Leu Thr Ile Trp Arg

9é§'i r VaI Thr Gy Lys Phe Gu Met Ala Thr
3} E/ y Asp Phe Asp Ser Ile Tyr @n q,sl’%/pss%gs'mz

Thr

Met Val VaI Asn Asn Val Arg @ n Val Tyr Val Asp

\ﬁg‘ﬁl;@mr Val Asn Ile Arg Pro Val Asp Ay Leu
I Tyr Phe Ser G n Pro Thr Leu Tyr Ser Qu

Met
Asp
Leu
Ser
Lys
Ay
Lys
Thr
Val
Au
Thr
Gly
Adn
Pro
Al a
Asn

~ Thr

Au
Pro
Tyr
Ser
Thr
Asp
Asn
Val

Leu
Ile
Ser
Phe
Asp
Leu
Asn
Phe
Ile

Pro Gy Phe Tyr Arg Val Arg Thr Thr Val Asn Cys 30
Met Val Ala Arg Ser Met Asp Pro Tyr Asn Tyr Ile
Gy Asp Ser Leu Qu Leu Ser Pro Phe A n Thr Phe
Gln Cys Thr Ala Pro Lys Arg Ala Asp Met Arg Val
Asn Tyr Lys Phe Val Asp Tyr Asn Asn Arg Gy Thr
G@n Ser Arg Thr Phe Leu Gu Thr Pro Ser Ala Thr 35
Thr Ala Thr Arg An Thr Ala Thr Asp Leu Val

e P e Aok WErh

-----------------------------------------

|dE@1 Sen. .GAmTyLr .d.he. G. nch;s aleal .AseTale nPTSeY. Tyd. . Ofhcaca
lepy2 Thir. @ACARRGL . .Rhe. .16y SCATAY . .ASGACH yCAASH .LBU . TVG. .GC. . .-~
MEY6q o dA CRe- A-hs. -PrB. (@ LAATT e TCRAL . 85 (FAl | S6ASHD - GF4A. .CACT--
&EBY Pr o- “FhrCT0 o- AFG: B AP o -AHEA - TEFCAThy. - ARy - Ar@y TAC.C. -~
Ala Asp Asn Gy Asn Ser Thr Ser GQu Val Ser Lys

Pro Leu Ile Thr Ala @n Ile dn Phe Ala Tyr Asp 45

ehv Val . A&&eﬁéﬁc\(@&ﬂeﬂ&@r@@r&c&ﬁ&c&&e@é&r@fﬁemmm
Grav Val - Asgh ARp. .Thi. Letn Vet chl P .&Yle.G U Loy Sele. .. c..
Havse Ser--Vala.Met.5er. Ala.d.l e TRy ractl yGLyﬁ.AE’rci'A’vﬁl...A..mc
i1 G yeerspr.Ara. 1.l &. .Sera.gal . . Tirr. AspeCys.tl | @akyr.......G;A
S&Hy2 \Val--ASHT .|| e.Ai- K- .G . CSRACGREIAGLTAFGL euCA N . 8 . 505.cca
g!“ryr 'Sé?TTAP -Pr BEGK: p-Val - -FHIG - PHT - AGSCHARSAR| QS . . AG. GG,
BY Let TAF-T& §- S n -1-6%r CcF y- SPABRAFIF T ys TERGRS} | - -A.CTGA
Thr AsnIIeGIuThr Cys Lyguhish _
Gy GQu Tyr Ile Tyr Tyr Ty% Lys)%ér%c%grtg Jéttﬁa%garathag
Asn Leu Ser Ser Ile Ala Thr Leu Asp Thr Phe Ile 55
Ser Phe Ile Qu Asn Ile Asp Phe Lys Thr Val Gu
RSHV 0 CCASATECRAPACCACCTAREACTECTTTRRTT CORICARSET A TCANSGGGGTAGA
ARFEY A O -Fyr--Ash - Fyr- - Byr. . The- . Tyr. . Ses. . LU TEla . € . .A. .C.
E’EYﬁAs T8 (R Thr Q- | & -As(F-TY1-CR&S - Iy Gswfsfmqgtea \A.TCT
P Ret: NEAGAl'a ﬂsﬁ* T} GAspCHPe - -
Va oy t-val- ThTAcPX%G %e;r
b o R Pk TAY RS P AR et S
IIe Ay Ay Ille I'le Phe Leu Val Val Val i

(ENTFA>) gtcaacggagtaga-
{<CFSSB) acraartcragntacttctaacaacacttg
ycayatgga {SHMDA>)
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Arg Arg Asn Ser G n Phe H's Asp Ala Pro Ile Lys Met Leu Tyr Pro

WD 97/ 12042

PEFUSS6+15702 Ser—var g u Asn Iyr Ala Ala Arg dn Ala Pro Pro
Pro Tyr Ser Ala Ser Pro Pro Ala lle Asp Lys Qu Qu Ile Lys Arg
Ile Leu Leu Ay Met His @ n Val HisGIn-GIuGIuLysGIuAIaGIn
Lys A n Leu Thr Asn Ser Ay Pro Thr Leu Trp & %o@‘l Thr

Phe Leu Arg A¥(97/12842 Arg Arg Lys Ay Tyr Ser Gln Leu Pro Leu %3 u

G u Ser Thr Ser Leu SEQ I D 110: 18: Met Thr

Arg Arg Arg Val, Leu %ﬁ Val Val Val Leu Leu Ala Ala Leu 10 Ala Cys

Arg Leu Ay A blbro Gu G@n Pro Ala Pro Pro Ala Thr Thr
Val G n Pro Thr Ala Thr Arg G n d@n Thr Ser Phe Pro Phe Arg Val
Cys GQu Leu Ser Ser Hs Gy Asp Leu Phe Arg Phe Ser Ser Asp Ile
Gn Cys Pro Ser Phe Ay Thr Arg Au Asn H's Thr Glu Ay Leu Leu
Met Val Phe Lys Asp Asn Ile Ile Pro Tyr Ser Phe Lys Val 15 Arg Ser

Tyr Thr Lys Ile Val Thr Asn Ile Leu Ile Tyr Asn Ay Trp Tyr Al a
Asp Ser Val Thr Asn Arg His Glu Gu Lys Phe Ser Val Asp Ser Tyr
Gu Thr Asp A n Met Asp Thr Ile Tyr A n Cys Tyr Asn Al a Val Lys
Met Thr Lys Asp Ay Leu Thr Arg Val Tyr Val Asp Arg Asp Ay Vval
Asn Ile Thr Val Asn Leu Lys Pro Thr y Ay Leu Ala Asn 20 Ay Val

Arg Arg Tyr Ala g% Gﬂ&ﬂm@l&é@ﬁﬁé@%ﬁaﬁé&cﬁé&wﬁﬁmcmcmm@ma rp Leu
Ile Trp Thr Tyr #A4g Thr Arg. Bilc.Thé.oVat. Asm.Cysalatl.l]l@.....6..c..c..a.Thr Asp
Met Met Ala Lys vaed Asn..Sec.zF?r.m.l?he.@é\smd?m.Phacvm..fm ...... G..... e.cc.Thr Thr
Gy A@n Thr Val #€Bvu Mot .1Ser.Aerd. .Phe. .- TyT-GARP -G yAALYE . MM T-AA.G..T.....T.} ys Glu
Thr Phe Hs Qu ggs e%sﬁ@é‘%--l’he-@-ﬁ-%gaq;-g STHF-CAsn A%?\ééug Cg :Tyr Lys

Ile Val Asp Tyr Ash ”GG?'Fhr AsTr GBr g Eﬁ’h Arg Arg
Al a Phe Leu AGPRThE - Ceu®Ber Trp LyS -AR.G..CRCC.G-. 3 | Asn
Arg Thr Ala Tyr QIS wrgaﬁggt%& | $entEds )G N Thr Phe Asp Ser Thr
Ile Ala Thr Au Thr Gy Lys Ser Ile H's Phe Val Thr Asp Au dy
Thr Ser Ser Phe Val Thr Asn Thr Thr Val Gy Ile Gu Leu 30 Pro Asp

Ala Phe Lys Cys Ile Qu Gu A@n Val Asn Lys Thr Met H s

KSHV
RFRHV
bHV4
sSHV1
eHv2
mHV6ES
hEBV

KSRV
RFHV
bHV4
sHV1
eHvV2
mHVE8
hEBV

GCTTACGGATAACATTCAARGGTACTTTAGCCAGCCGGTCATCTACGCGGAACCCGGCTG

T..A..T..C..... A..... Acvieriarecas A..A..AC.G...T.T........A..
A..G..T..G....TAA.C..A.....T..T..A..TC....A,.T..A..... Teown.
T..A....G.GCA.T.AC...A...A.T.....A. . TAAAG.T.TT..T..T..T.....
T..C..CTC..G..TAACGC.C. . TCAG..T..A. .A.AGG.G..... CACC...A.ARA
T..A..A.GG..T..C..... Ao T..... CAC.C.T..TT.A.....T..T..
C..GG.CA.CGBEGE.G.GCC.C...GCC...... A...AGC....T.AC.CC..... G..
tgnctrttrtaagtttccatgaaatcggteggtcea (<DNIQB)
- GTTTCCCGGCATATACAGAGTTAGG

..C..A..T..C.....G...6..
..A..G..T..T.....G..A
.C.ATGG..A.CT..... GAC.C.A
CC.GTTGT.GTCT....C.ACA..A
A.G..T...T.T..TC.T...C.A
.. .GATAT.G.CT...... ACA..A
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Au
Il e

Lys
Thr

Tyr
Tyr

Au Al a Val
Phe Il e Thr

dn
Ser

Asp
dy

Arg
dy

Tyr
Leu

Thr
Leu

Lys
Leu

Al a

dn
Trp

Glu Al a
Leu Pro

Leu
Thr
Al a
Asp
Ser
Tyr
Arg
Leu
Al a
Val
Pro
Phe
du
Adn
H s
Phe
Leu
Leu
Ay
Phe
Adn
Leu
Leu
Thr
Pro
Ay
Leu
Ay
Pro
Leu

Thr
Pro
Al a
Al a
Leu
Asp
Al a
Thr
Val
Pro
dy
I'le
Ile
Tyr
H s
I'le
du
Au
Leu
Val
Ser
Val
Ile
Arg
Ay
Ile
H s
Pro
Ay
Leu

Pro
Thr

Leu
Arg
Ile
Asn
du
Ser
Leu
Ay

Arg Ser Leu
Ser Ser Pro
Gy Ser Thr

ANb

Thr
Leu
Cys
I'le
Al a
Asn
du
Asp
Leu
Phe
Lys
Leu

PCT/ US96/ 15702

fdog

Arg
Leu
Asn
Lys
Adn
Thr
Thr
Thr
dn
Thr
Asn
Ser
Phe
Asp
Leu
Asn
Phe
Leu
Arg
du
Ile
Asn
Al a
Arg
Al a

Arg
du
Pro
Arg
Al a
Met
Lys
Lys
Ser
Ile
Thr
Arg
Arg
Leu
Ay
Leu
Ile
Val
Adn
Leu
Ser
Adn
Ser
Arg
du

Al a
Pro
Pro
Thr

Asn
dn
Adn
Thr

Leu
Thr

Cys
Thr

Lys
Ay
du
Ser

Asp
Au
Asp
Glu
Val

Ser -
Al a
Met

Al a
Lys
du
Arg
Arg
Thr

GLTEBks

Thr
Ser
Al a
Pro
Pro
Ile
Lys
Thr

Val
Tyr
Tyr
Met
As
Le
Leu

432)

val
Ser
Al a
Val
Al a
Asn

Lys
Pro
Val

Pro
Thr
Arg

VNVNBks

(436}

TNKYBks

(348)

Arg Gn
Val Met

Asp, 4Val
ThFFeu
Gu
Thr
glle

[

[N
£
ICAg
——-——’
1'VNCBgs
©20)

TFIDBks TVFLAks SQPVAks

455) 473) (491)

SHMDAF CFSSBf

GLTEAks YELPAks

o0 T e

FRFDAg  NIVPAgsq
(156) {229)

(CAPMAT)
FENSAg

(-500)

Ar g |
s

DNIQBf T
510)

4

AsSn
Ser
Leu
Pro
Val

Met
Asn
Ser
Ile
Arg
Pro

Hi s

(426)

ENTFAS

(431

53)

Leu
Pro
Arg
Thr
Adn
Leu

Ser
Lys
Leu
Leu
Cys
Val
Al a
I'le
Ser
Al a
Asn
Leu
Ay
Pro
Leu
Val
Ser
Al a
Al a
Al a
Au

Glycoprotein B
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Ibt....
Ser i
Val

Thr
Pro
Arg
Al a
Ile

Val

oYoFsuinfolo!

EEQ:

SLYP2Ah

(4223)

Gu
Al a
Arg
Pro
Adn
Asp

Leu Thr
Pro Ser 35
Arg Arg

Ay
G s
Leu Al a

sQBks ..
. Suyman- Y@

Leu Ar
Wr@E
Se
mlgg

Se
i

Thr
As

R: S

>

r.d
34 ©
o
SEVEZ U
DNA Polymerase ™ @ 3 ®»®» O

253
“

515)

VYGAhsq

4272

{1230

QAHNAT

-
QAHNBT

»

{4223)
DFASAh

DIECAh

HVLQBks SCGFBks

sq - (2961) (3001) (3342) (4220)

"V"QARS W emene
eyt

VNVBh
(2942)

2892).. -
- "'CéNV/ehsq

Yo
——t

3!
VA
S

al
$er
Asn
$er
fyr
Thr
yer
\S P
A\l a
5 n
ERY
ber
Vet
L eu
[yr

40

45

50

55

60



SEQ I D ND: 19: Met Gu Ser Arg Ile Trp Cys Leu Val Val Cys Val
Asn Leu Cys Ile Val Cys Leu Ay Ala Ala Val Ser Ser Ser Ser Thr
Arg Ay Thr Ser Ala Thr H'S Ser Al S Hrs ser _Ser H s Thr—Thr Ser
Ala Ala H's Ser 6 Arg Ser Ay Ser Val Ser A n Arg Val Thr Ser Ser
Adn Thr Val Ser Hs Ay Val Asn Qu Thr Ile Tyr Asn Thr Thr Leu
Lys Tyr Ay Val Val Ay Val Asn Thr Thr Lys Tyr Pro Tyr Arg
Val Cys Ser ﬁ@fosamzm Ala Gn Gy Thr Asp Leu lle Arg NSPISK2g Asn
Ile Val Cys Thr Ser Met Lys Pro Ile Asn Glu Asp Leu Asp Au Gy
Ile Met Val Val_10 Tyr Lys Arg Asn Ile Val Ala His Thr Phe Lys Val
Arg Val Tyr d rEinur.eJ.Q[al Lys Val Leu Thr Phe Arg Arg Ser Tyr Ala Tyr Ile
H's Thr Thr Tyr Leu Leu Gy Ser Asn Thr Qu Tyr Val Ala Pro Pro
Met Trp Gu IIe His His IIe Asn Ser His Ser @ n Cys Tyr Ser Ser
Tyr Ser Arg V | e y Thr Val Phe Val Ala Tyr Hs Arg Asp
Ser Tyr Glu Asrfa‘i’%d/:"tg’a:wl"/ "9’{ %ﬁe ro Asp Asp Tyr Ser Asn
Thr Hi's Ser ThryesasscATGTTICCCA ‘&ﬁ% Negrp H's Ser Arg
Ay Ser Tnr Trp Leu n Leu Asn Cys Met Val
Thr Ile Thr ThrR k. o W I E A & Arg Ser kys FYE ®ro gyr H s Phe Phe Ala Thr
Ser Thr Gy As[GECGRAAGGACTGGAT: CTATAGCEITGAGMATCAAGACAT Tyri2zésn Gy Thr Asn
Arg Asn Ala Ser 20 Tyr Phe Ay G u Asn Ala Asp Lys Phe Phe Il e Phe
Pro Asn Tyr Thr N H L Q@ K R Al MeEVY| 1S8r EALpYPheSSVySAkg Pro Asn Ser Ala Leu
G u Thr Hi s Ar MAACCATCTGCAAMGAGAGETIGRGAAT w&[ AI’&”Asp Ser val Ille
Ser Trp Asp RNRTUWER GIuL¥s nVI Cys A n Leu Thr Phe
Trp Au Ala SerG'Eﬁgﬂmfi”mﬁm’ﬁg%hﬁcgﬁﬂ@ Alﬁ G u Asp Ser Tyr
H s Phe Ser Ser a Lys Leu Ser Lys Lys Gln
Gu Val Asn Metfr g E P x P ®EE ASp $e:sé.\la Lem Asp Qfs Val Arg Asp Qu Ala
e Asn Lys LeUSTTTGAGRAACCGAAACCOBLAGGACTOACAAL! FEACCTARCATITEAGAYATC Tyr3aotsn G n Thr Tyr
GQu Lys Tyr Ay Asn Val Ser VaI Phe GQu Thr Thr Tly Ay Leu Val
Val Phe Trp GnA P L V L V @ Klé EQGIﬁ IS 8 Bel' &eLl Val Qu Leu Qu Arg
Leu Al a Asn Ar glGAGCCTTERTGTTGETASAIAAARTATGLITGSATAT I TAMBACCTRFACRECET AsB368r g Thr Lys Arg
Ser Thr Asp Ay er As G u Ser Val
Hs Asn Leu Val * ¥ ¥ HLu1‘ylrg ﬁsg gj % g%gep Thr Leu Arg
Gy Tyr |le AsnpreTACCACCACCTCAN Y EAGAACRACARIBACTE CRAL ‘, a Trp Cys Val
Asp G n Arg Arg r Leu G u VaI Phe Lys Gu Leu Ser Lys Ile Asn
Pro Ser Ala Ile 85T v 1 L LLeucSercAhaclAeaTyrs Asrelyst Pro Ile Ala Ala Arg
Phe Met Gy AspTGGGGACTGTCATCCTGTTGW‘GC[BTGCGHAgGCWMGme Vo480 Thr Ile Asn A n
Thr Ser Val Lys Val Leu Ar Met Asn Val Lys Qu Ser Pro Gy
Arg Cys Tyr Ser F @ T S S S i Prb %’a Q/a KA Phe Kdh Phe Ala Asn Ser Ser
Tyr Val G n TyrCCTTTCAGACGTCCAGTTCCEY MECCREASCAG, G011 e Leu Leu Ay
Asn Hi's Arg Thr 40 Uy R Leu Lys Ile Phe Ile
Ala Gy Asn Se amuiﬂﬁéd JOCSA% oPhe Lys Arg Met
Ile Asp Leu Ser Ser e Ser Thr Val Asp Ser IIe Al a Leu Asp
Ile Asp Pro Leu s 1 T 6 E L A ® Asn The dsp £he trg vV Leu G u Leu Tyr Ser
G n Lys G u LelCATCGATCACCGRGGAGCTTTTTCGGTTCAACCTGRAGCAGACGTGCCCAGACACCAAAS 660

KYHQEGILLYYXKNIVPHTITF

ACAAGTACCACCAAGAAGBAATTT TACTGGTGTACAAAAAAAACATAGTGCCTCATATCT 720
KVRRYRKIATSVTVYRGLTE
TTAAGGTGCGGCGCTATAGRAAAATTGCCACCTCTGTCACGGTCTACAGGGGCTTGACAG 780
SAITNKYELPRPVPLYETLISH
AGTCCGCCATCACCAACAAGTATGAACTCCCGAGACCOGTGCCACTCTATGAGATAAGCC 840
MDSTYQCFSSMNKVNVNGVEHN
ACATGGACAGCACCTATCAGTGCTTTAGTTCCATGAAGGTAAATGTCAACGGGGTAGAAA 900
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Arg
Ser

Ser
Tvr

Ser
Lys

Asn
dn

Au
Val

Au
du

Au
Val

Phe Asn 45
Asp Pro

Leu
Tyr

Val Phe Asp
Arg Val Lys

Met Arg
Lys Val

Leu
Al a
Val
Ay
Tyr
Asn
Ay
Ser
Al a
Leu
Ay
Lys
H s
Met
Val
Asn
100

Pro
Ay
Ser
Phe T
Ile
Phe
Thr
Tyr
Thr
Al a
Asp
Asn
Lys
Lys
Met
Lys

Pro
Al a
Al a
Al a
Leu
Leu
Asn
Val
Ser
Leu
Fhr
Pro
Leu
Ser
Leu
Hi s

Tyr
Lys
Val

e

Pro
Lys
Asn
Al a
Leu
Ser
Leu
Asp
Met
Ile
Tyr

PCT/ US96/ 15702

Tyr
Thr
Leu
Asp
Val

Asp
Thr
Phe
Tyr

Ser
I'le
Phe
Thr
Ser
Thr

Lys
Asn
Thr
Arg
Asn
dy
Leu Asn
Il e Thr
Ser Thr

Asn
Glu
Adn
Val
Hi s
Val
Leu
Thr
Ser

Met Ser
Al a Val
Leu Lys
Val Val
Met G n
Thr Thr
Pro Ser
Pro Pro Ser
Ala Pro Pro Tyr Thr Asn G@n Ala Tyr An
Val Arg Leu Asp Ala Qu Arg Ala A n dn Asn

Lqu pASD pGy DG'n“ VTW TG'TY vIlpr LGQn pAFPgL¥S Gy G n
ASACATIADTGATAGASAOBATGT YASCACEASAGTATY ACENBTAGAGGREC TY T o8l J
Ser AspGuGuGuAanaI 60 SEQ I D NO 20:
val pval IL@uRPNe FL&uU QAlPaVVAl YPReEL@uGMEt FASn Ser
TIACGGATAACATHC MARETACTIARCCAGCERGTOATC TACBCEEARCELGRUTEET G }lozpyr
Pro Phe Arg Il e sSerIIe_AIaLxs Ay Thr Asp
P T VNCETVD 1 AR
TTCC T.

WW%WI e 1850 Cys

Al a Lys Ser Qu @y Phe Phe Ile Ile

SAEPY WY Fyw ?hrs Phg bro Vag 4rg ghr Tyr Lys

GETCTGCTGAACCATAGARTTACTEIGTCARETCAT! msvm;@rcyccval el Tyr

5 Met Gy Leu Ala Met Pro Val Tyr u Al a

FCYNEAS&GS QI PyS BeK Rl & Vab M a Met Lys

CTTTITGCTATAACGAATE( CATECAGCAL ARCQORLAGOACAAMBATGGCATIABCAS n 1280 Lys
VvV iL

WRBRR N AR 25 7S NN

QNRIFVETGAYTLSWASESHEK
CCCAAMACAGGATCTTTGTGGAAACGGGAGCGTACACGCTTTCGTGGGCCTCCRAGAGCA

Leu
Val
Val
Val
Arg
Ser
Leu
Lys

Leu Lys Gy
Ala val Ay
Val u Qu

Asp
Al a
Al a
Al a
Arg
Al a
Adn
Ay

Asp
Ile
Thr
I'le
Leu
Asp
Al a
Pro

gy
Ay
Asn
I'le
Pro
Val

Tyr

Leu Gy
Gy Aa
Pro Phe

Leu
Thr
Glu
Ser

Ser
du
Asp
Met

Leu Val
Thr

Tyr

55

e Thr Asn
y 15’500 Leu

1320

TTAVCPLALWKTFPRSIOQTT
ABACCACGGCCGTGTGTCCGCTEGCACTGTGRAAAACCTTCCCGCGCTCCATCCAGACTA 1380
HEDSFHFVANEITATFTAPL
CCCACGAGGACAGCTTCCACTTTGTGGCCAACGAGATCACGGCCACCTTCACGGCTCCTE 1440
TPYVANFTODTYSCLTSDINTT
TAACGCCAGTGGCCAACTTTACCGACACGTACTCTTGTCTGACCTCGGATATCAACACCA 1500
LNASKAKLASTHYPNGTVQY
CGCTTAACGCCAGCAAGGCCAAACTGGCBAGCACTCACGTCCCTAACGGGACGGTCCAGT 1560
FHTTGG6LYLVWQPNMNSAINLT
ACTTCCACACAACAGGCGGACTCTATTTGGTCTGGCAGCCCATGTCCGCGATTAACCTGA 1620
HAQGDSGNPTSSPPPSASPHM
CTCACGCTCAGGGCGACAGCGBGAACCCCACGTCATCGCCGCCCCCCTCCGCATCCCCCA 1680
TTSASRRKRRSASTAAAGSEGSEE
TGACCACCTCTGCCAGCCGCAGAAAGAGACGETCAGCCAGTACCGCTGCTGCCERLERCG 1740
G STONLSYTQLQFAYDI KLRD
GGGGGTCCACGGACAACCTGTCTTACACGCASCTGCAGTTTGCCTACGACAAACTGCGEG 1800
G T NQVLEELSRAWCREIQVRD

ATGGCATTAATCAGGTGTTAGAAGAACTCTCCAGGGCATGGTGTCGCGAGCAGGTCAGGG 1860
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H ep%/ﬁséﬂsm

Ser
Tyr
Lys
Phe
Asn
Arg
Asn
Lys
Trp

Pro
Lys

Leu
Leu
Pro
Asn
Arg
Leu



10 Thr Ser Leu Asn Cys Ile Val Thr Gu Ala Thr Ala Lys Ala Lys Tyr
Pro Phe Ser Tyr Phe Ala Leu Thr Thr Ay Qu Ile Val Glu Ay Ser

Pro Phe Phe Asn Ay Ser Asn Gy Lys H's Phe Ala Qu Pro Ceu Qu

Lys Leu Thr Ile Leu Glu Asn Tyr Thr Met Ile G u Asp Leu Met Asn

Gy Met Asn Ay Ala Thr Thr Leu Val Arg Lys Ile Ala Phe Leu Gu 15
Lys Ala Asp T Ser Trp Au lle Lys Au Gu Asn Qu

Val Cys Met Lte"g kﬁ;/*s:t s Trp Thr Thr Val Thr Hs Ay Leu Arg lilel;msmmoz
Gu Thr Asp Qu Thr Tyr H's Phe Ile Ser Lys G u Leu Thr Ala Al a

Phe Val Ala Pro Lys I u Asn Leu Thr Asp Pro Lys @ n Thr

Cys Ile Lys Asp Gums Ile Ile Asn Au Val Tyr Met Ser 20
Asp Tyr Asn Asp Thr Tyr Ser Met Asn Gy Ser Tyr A n Ile Phe Lys

Thr Thr Ay Asp Leu Ile Leu Ile Trp An Pro Leu Val @ n Lys Ser

Leu Net Phe Leu Glu @in Wy ¥YeE @8 kys Wl @ Arg rg Arg Arg Asp

Val Val Asp Val Lysmammmmmmrmcammmmmm G190

Tyr Leu Tyr Asp Thr Leu Lys Asp Tyr Ile Asn Asp Ala Leu Gy Asn 25

Leu Ala G u Ser Trp %§ IPe ¥ Asg dSI ] I!‘£§ Rrg Ihd ¥ & fnE R/b Leu
Hs Gu Leu Ser Lys CRAGTECHLIA  T\1P80
Gy Arg Pro Ile Ser Ser
Arg Val Val Asp Al a Lys rg Ser yr Asn 30

Arg Pro Leu Val Thr RKhe aerp EhQ \(alp ,ﬁsm Seu Ihs Rrg (3] m yab Val
Pro Ay Gln : BAA RACOTARNICACCBECS  Ar20p00
Thr Gu Glu Cys Glu Ile Pro Ser Thr LysIIe Phe Leu Ser Ay Asn
Hs Ala His Val Tyr FhiG As € Thrl i § ThN AsM Eell ‘FhK Prdile
Gu Asp Ile Qu VaI GGAX GOAMGALA  PRYA035

Leu Glu Asn Ala Ph(aE 'Te'l{ Iy Au
Leu Ser Arg Al a dﬂé T\obog
Asn Ser Tyr Lys Ser a eu yr a Thr

Asn Thr Pro Ser Tyr ¥Yalk Asw @y bl q Asrr Seln fPhe I;eu G ﬂ Gg Leu
Ay Ala |l e Ay Thr rechoActABRMACALCACTERIATATEdACICTaAACRETTIWECRCCT anaTE AT Glzgeo4 O
Ala Leu Ay Asp Ile Val Ay Ay Val Val Ser Phe Leu Lys Asn Pro
Phe Gy Gy Gy Leu [Fetl el Ill@ IfelliAld IEIé \Y/aIS Yah VaK Ral 1le
lle Ile Val Val PheCOyRTATIRAMHAGHT CAGRRAANERAD | (2340

Asp Net Met Phe Pro yre Al g ‘Fhr Ser
Val Thr @y Thr Thr Wﬁ& £ AgandS
Gy @y Thr Ser Vval er ysS Asp

Val Ser dy Gn Val $erA/ésm ASE @ w Dyw Serx @lln Gu A a Ala Leu
Lys Met Leu Lys Al agichtacdcyTe6606AIGATITRRACAACACOATABRTATGAACAAGAAGOGCATCY L \2%60

Pro Ser Ser Ser Glu Ser His Ala Ser Lys Pro Ser Leu Ile Asp Arg

lle Arg Tyr Arg G %ID Il-¥§ el ValA Asih Galb G & d A A BOV SEQ |

NO 21: GYEAGAGATAGTGROGEA WWTW%@MCMOZ@’& Ser Phe
Tyr Gu Ser LeuGInVaIGIuProThrGInSérGIuAspIIeThr Arg

Ser Ala ASSVYVTLCGSLYTGFINTFIK
TGECCAGCAGCGTGRTCACTCTATGTGGCTCATIGGTTACCGRATTCATAMTTTTATTA 2580

HPLGEGMNLMIIIVIAIILIILF
AACACCCCCTAGETEGCATGCTRATGATCATTATCGTTATAGCAATCATCCTGATCATTT 2640

MLSRRTNTIAQAPVXMIYPD
TTATGCTCAGTCGCOGCACCAATACCATAGCCCAGGCGCCGGTRAAGATGATCTACCCCG 2700

VDRRAPPSGGAPTRETETILIKNI
ACGTAGATCGCAGGGCACCTCCTAGCGGCGGAGCCCCAACACGGGAGGAAATCAMAAACA 2760
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Hs Leu Gy Asp Ay Asp Gu Ile Arg GQu Ala Ile Hs Lys Ser dn 55
Asp Ala Qu Thr Lys Pro Thr Phe Tyr Val Cys Pro Pro Pro Thr Ay

Sef~ Thr TTe val Arg Led @U Pro Inr Arg TnrCys Pro ASp Tyr Firs

Leu Gy Lys Asn Phe Thr Glu Gy Ile Ala Val Val Tyr Lys GQu Asn

Ile Ala Ala Tyr Lys Phe Lys Ala Thr Val Tyr Tyr Lys Asp Val IIe

Val Ser Thr Ala Trp Ala Ay Ser Ser Tyr Thr An Ile Thr Asn 60
Tyr Ala Asp AWVQB“‘I’W IIe Pro Val Ser Qu Ile Thr Asp Thr qu $96/15702
Asp Lys Phe Gy Lys Cys Ser Ser Lys Ala Thr Tyr Val Arg Asn Asn

H s Lys Val Glu Ala Phe Asn Gu Asp Lys Asn Pro G n Asp Met Pro

Leu Ile Ala Ser Lys Figured9td) val Gy Ser Lys Ala Trp His Thr

101 WD 97/ 12042 .

PCT/ US96/ 15702 Thr Asn Asp Thr Tyr Met Val Ala Gy Thr Pro
Thr Tyr Arg Thr : dy Thr Ser Val Asn Q/s lle lle Gu du Val
Ala Arg Ser Ile n.; 'A erZEH Ay
Ile Ile Tyr Met T : e} y N Tyr
GQu Hs Ser Asn 5 Tyr Ala Met AspArgPheHis nPheGIuGIy
Arg Gln Arg Asp s 7 plsew A4S R Ara Al @ ke hew @lg fro Ala Ala
Asn Phe Leu Val CAGIGT TY. , NGG

Lys Arg Thr Glu Val Cys Ser Leu VaI Lys Trp Arg Gu Val du
Val Val Arg Asp Au Tyr Ala Hr4 Asn Phe Arg Phe Thr Met Lys
Leu Ser Thr Thr 10 K ? L @ 4 Gl & # thd Ask & u Phe Asn Leu Asn
Ile His Leu Ser ATMWWTWW%%RMW%IM
Arg Ile Tyr Thr Thr Arg Tyr Ash¥Ser Ser Hs Val Arg Thr Ay
Ile An Thr Tyr T@‘hﬁ n&n@c%&%&cﬁ&%n%@ al e An
Leu Leu Ser A)s/n mesmmiggg eu eu euc%ﬂ,ué @eu Val
A u Asn Thr Asn 15 Hs Ser Pro An Lys Hlm%pme‘mre @& Asn Thr
Ser Arg Arg Ser Val Pro Val Qu Leu Arg Ala AsH Arg Thr Ile
Thr Thr Ser Ser ACTGCAGTTANZAACCATAGTCGIHGCACALAGAMEAAATITANGGTCLAGAGATIATEENr 3060 Asp
Ile @n @Qu H's Val Asn Gu Met Leu Ala Arg |Ile Ser Ser Ser
Cys A@n Leu @n FFNRFE A J é'%‘ yhuPhe
lle Asn Pro Ser 20 ATTTTTTCAATLATTIAR dn 31%09 Val
Ala Arg Ile Leu T P s@%'ﬁsﬁ'\éalp Il & Ser Yal Ren Asp Qs Pro Qu
Gy Ser Asp Thr CCACGCCGTCACAGTCECCAACTETCCCCTCORAGACAAGAGTATGCAGBCTTATACCRS 3180

CFQTPGRPGYYAYDTTFPPT
CCTGTTTCCAAACCCCGRGGCRACCCERCATAGTTGCCGTGRACACCACATTTCCACCCA 3240

YFQGPKRGEVYFAGETG®GSTIUWEK
CCTACTTCCAGGGCCCCAAGCGGGGAGABTATTCGCGGGAGAGACTGRGTCTATCTGGA 3300

TRRGQARNAPMNMSHLTIFHYYD
AAACAAGGCGCGGACAGGCACGCAATGCTCCTATGTCGCACCTCATATTCCACGTATACG 3360

I VETTYTADRCEDVPFSFQT
ACATCGTGGAGACCACCTACACGGCCGACCGCTGCGAGGACGTGCCATTTAGCTTCCAGA 3420

DI IPSGTVLKLLGRTLDGAS
CTGATATCATTCCCAGCGGCACCGTCCTCAAGCTECTCGGCAGAACACTAGATGGCGCCA 348D

VCVYVNVFRQRCYFYTLAPOQGY
GTGTCTGCGTGAACGTTTTCAGGCAGCGCTGCTACTTCTACACACTAGCACCCCAGGRGG 3540

NLTHVLQQALQAGFGRASCE
TAAACCTGACCCACGTCCTCCAGCAGGCCCTCCAGGCTGGCTTCGRTCECGCATCCTGCGE 3600

FST
GCTTCTCCACCG 3612
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Ay
du
Asp
Arg
Tyr
Arg
Pro
Asp
Thr
Adn
Asn
Asp
Pro
Arg
Arg
Thr
Hi s
Trp
Pro
Lys
Leu



Arg Ile Ile Leu Gn Asn Ser Met Arg Val Ser Ay Ser Thr Thr Arg
Cys Tyr Ser Arg Pro Leu Ile Ser Ile Val Ser Leu Asn Ay Ser Gy
Thr vVal U dy Gn Leuad @y Thr Asp Asn GQu Leu ITe MBt Ser Arg 25
Asp Leu Leu Gu Pro Cys Val Ala Asn H's Lys Arg Tyr Phe Leu Phe
Ay His His Tyr Val Tyr Tyr Au Asp Tyr Arg Tyr Val Arg GQu lle
Ala Val Hs Asp val Ay Mt Ile Ser Thr Tyr Val Asp Leu Asn

Thr Leu Leu L g’ ﬂ"ﬁrg G u Phe Met Pro Leu @ n Val Tyr Thrpéf §96/15702
Asp Gu Leu Arg Asp Thr Ay Leu Leu Asp Tyr Ser Au Ile Gn Arg 30
Arg Asn A n Met His Ser Leu Arg Phe Tyr Asp Ile Asp Lys Val Val
A@n Tyr Asp Ser Ay Thr Alalle Met G n Ay Met Ala A n Phe Phe
Gn dy Leu Ay THigat@20y Gn Ala Val Ay His Val Val Leu Ay
Ala Thr Ay Ala Leu Leu Ser Thr Val Hs Gy Phe Thr Thr Phe Leu
Ser Asn Pro Phe Gly Ala Leu Ala Val Ay Leu Leu Val Leu Ala Ay 35
Leu Val Ala Ala Phe Phe Al a Tyr Arg Tyr Val Leu Lys Leu Lys Thr
Ser Pro Met Lys Ala Leu Tyr Pro Leu Thr Thr Lys Gy Leu Lys @ n
Leu Pro Gu Ay Met Asp Pro Phe Ala Gu Lys Pro Asn Ala Thr Asp
Thr Prolle Gu Qu lle Ay Asp Ser Gn Asn Thr Au Pro Ser Val
“Asn Ser Gy Phe Asp Pro Asp Lys Phe Arg Qu Ala dn GQu Mt Ile 40
Lys Tyr Met Thr Le o o o =~ I TRV =T o S T VIS I\
Arg Lys Lys Asn Jy§ Thr Ser Ala Leu Leu Wmcehee Leu Thr Gy
Leu Ala Leu Arg Asgp Arg Arg Ay Tyr Ser Arg Val Thr G u Asn
Val Thr Gy Vval 4% SEQ I D NO: 22: Arg Gn Ay Ala Alg Arg

Ay Cys Val Trp Ala Leu Gy Leu Thr Leu Gy
Val Leu Pro Gy Thr Pro dy jval
Ala Al a a Thr Pro AlajPro
Pro Al a A Pro Lys Lys JAsn
Lys Lys 3 Asr} Al a
Thr Val A Ile
Lys Al a U Thr
Ay Ala Arg
Pro Qu sfdu
Asn Ile Asd Val
Thr Val Ay
Il e Phe : Asd Lys
Ile Asn Thr Al a Lys Tyr Va d Asn
Asn Leu Asp Asp Hs du ThrAsp Met
A u Leu : S ROPHoeTCA A gJ Hi s
Thr Thr Asp Leu Lys Tyr Asn®*®ro Ser “%© “Nrg Val C?‘h AI a Phé®%j s Arg
Tyr Ay Thr Thr Val Asn Cys Ile Val GQu Gu Val Asp Ala Arg Ser
Val Tyr Pro Tyr Asp Glu Phe Val Leu
102

VRRYIKIATS VTVYRGMTEA AITNKYEIPR PVPLYEISHM DSTYQCFSSM KIVVNGVENT 60

FTDRDDVNKT VFLQPVEGLT DNIQRYFSQP VLYSEPGWFP GIYRVG 106
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WD 97/ 12042

PCT/ US96/ 15702 Ala Thr Ay Asp Phe Val Tyr Met Ser Pro Phe Tyr
AV Tyr Arg 9T dV Ser His Thr Qu His Thr Ser Tyr Ala Ala Asp
Arg Phe Lys dn Val Asp Ay Phe Tyr Ala Arg Asp Leu Thr Thr Lys
Ala Arg Ala Thr Ala Pro Thr Thr Arg Asn Leu Leu Thr Thr Pro Lys
Phe Thr Val Al a Trp Asp Trp Val Pro Lys Arg Pro | s Thr
Met Thr Lys Tyvgwn?uz Gn Au Val Asp Gu Mt Leu Argpég{us@a-!@yr Gy
Gy Ser Phe Arg Phe Ser Ser Asp Ala Ile Ser Thr Thr Phe Thr Thr
Asn Leu Thr Eﬁ?“m—zj- Tyr Pro Leu Ser Arg Val Asp Leu Gy Asp Cys Ile
Ay Lys Asp Arg Asp Ala Met Asp Arg Ile Phe Ala Arg Arg Tyr
Asn Ala Thr H's 10 Ile Lys Val Gy Gdn Pro An Tyr Tyr Leu Ala Asn
Ay dy Phe Leu Ile Ala Tyr G n Pro Leu Leu Ser Asn Thr Leu Al a
Gu Leu Tyr Val Arg Gu H's Leu Arg Qu dn Ser Arg Lys Pro Pro
Asn Pro Thr Pro Pro Pro Pro Ay Ala Ser Ala Asn Ala Ser Val GQu
Arg Ile Lys Thr Thr Ser Ser Ile Gu Phe Ala Arg Leu G n Phe Thr
Tyr Asn His Ile 15 Ao Acg His Val _Asp Asp Net leuy Qv Arg Val Ala
Ile Ala Trp Oés A u Leu GanreizscHi 4 A u Leu Thr Leu Trp n du
AIaArgLysL'LT Asn Pro Asn Ala Ilfeg Ala Ser Ala Thr Val y Arg
Arg Val Ser Al a Arg Met Leu Gy Agpl Val Met Ala Val Ser fhr Cys
Val Pro Val Alg Al a Asp Val Adn Asn Ser Met frg Ile
Ser Ser Arg Pro \rg Pro Leu Val Ser e Arg

Tyr Qu Asp A n Pro Leu Val Ay dn Val Gy Au Asn Asn
Gu Leu Arg Les Arg Asp Al a Cys Thr Val @y His
Arg Arg Tyr Phe Tyr Phe Gu @Hu Tyr
Ala Tyr Ser His Thr Thr Val per Thr
Phe Ile Asp L®®[2 i =—vhl Pro

Leu Gu Val Tyr L eu Asp
Tyr Thr Qu Vfﬁls Phe Al a
Asp Il e Asp Tht Phe Al a
Gly Leu Ay Al a Al a Val
Gy Lys Val \gle Al Ser

Gy Val Ser Ser Val Gy
Leu Leu Val Leu Ala Ay Leu Ala Ala Ala Phe Phe Al a Arg Tyr
Val Met Arg Ekes HYDROPHOBIC

VRRYRKIATS VTVYRGLTES AITNKYELPR PVPLYEISHM DSTYQCFSSM KVNVNGVENT

—

- s P s s s e

A e s s e

e
40

-
60

AAAA AAN
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80

60

106



G n Ser Asn Pro Met Lys Ala Leu Tyr Pro Leu Thr Thr Lys Glu Leu
Lys Asn Pro Thr Asn Pro Asp Ala Ser Ay Qu dy Qu Au dy dy 35
Asp Pheé ASp QU Ala LysS Leu Ala Gu Ala Arg Gu Met Tle Arg Tyr
Met Ala Leu Val Ser Ala Met Glu Arg Thr Au His Lys Ala Lys Lys
Lys Ay Thr Ser Ala Leu Leu Ser Ala Lys Val Thr Asp Met Val Met
Arg Lys Arg Thr Asn Tyr Thr A n Val Pro Asn Lys Asp
Asp Al a é"ﬁ ?i’@‘ Leu 40 SEQ | D NO: 23: Pg%s’%f’%g Pro
Arg Ay Thr Pro Pro Ser Phe Leu Pro Leu Pro Val Leu Leu Ala Leu
Ala Val Ile Ala Gy Arg Ala Ala Pro Ala Ala Ala Ala Al a
ProThrNaWAlaAlaThr Pro Ala Leu Pro A u 45 Asp Gu Qu
Val Pro Asp Gu Asp Ay Au dy Val Ala Thr Pro Ala Pro Ala Al a
Asn Ala Ser Val Qu Ala Ay Arg Ala Thr Leu Arg Glu Asp Leu Arg
Gu |le Lys Ala Arg Asp Ay Asp Ala Thr Phe Tyr Val Cys Pro Pro
Pro Thr Ay Ala Thr Val Val dn Phe Qu G n Pro Arg Pro Cys Pro
Arg Ala Pro Asp Ay Gn Asn Tyr Thr Glu Gy Ile Ala 50 Val Val Phe
Lys Gu Asn Ile Ala Pro Tyr Lys Phe Lys Ala Thr Met Tyr Tyr Lys
Asp Val Thr Val, do Val JTrp Phe Qv H s Arg Tvr er g n Phe
Mt Gy Ile Phe Qu Asp Arg Ala Pro Valanizesiéhe G u Glu Val Met
Asp Lys Ile Asn N a Lys Gy Val Cys Arg SerfThr Al a Lys Tyr Val
Arg Asn Asn Met "Qu Sen Thr Ala Phe His ArgjAsp Asp 55 HiuSer
Asp Met Ala Ley lys Prq Alajlys Ala Ala ThrjArg Thr { Afg Gy
Trp His Thr Thr "App keq Lys JTyr Asn Pro Al affA ‘! V| . 'h N a Phe
H's Arg Tyr Gy Thr fhif Val nQIsIIeVaI u “ tt1 qu Al a
Arg Ser Val Tyl PLa |I I pGIu Phe fval jLeuftAfle THr | ‘ ; I‘s Mp Phe
Val Tyr Met Ser '“".i“l? (Y ,I‘Atoe“‘ dr 180 ML I%i' jy Gu
Hs Thr Ala Ty Ald M § bi;.l’,?‘» "Ii 15 ‘I'] *.’M éiil]]r ‘ li' Ay Tyr
Qu Arg Asp Ley 3 l‘hfqi’.l{!% ,»111 0l = A!‘1 ik LRI gl Ao

n Leu Leu r ¢ HIFol 8 At e M ¢ ML TR S8 D ) ';H J It I a Pro
Lys Arg Pro Ser, l",’“d" 'Hﬁ WHH 'g'l el ' l‘! i ? it} fs
97/ 12042 ol (1 | H; b |]" ' ! ‘AT |
PCT/ US96/ 15702 bl AR ERUITVHIE Lqu {Ar g [RaldG Gpy Pfo Ser
Phe Arg Phe Ser'®{ | \
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Ser
Leu
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Ser
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Ar g

Leu Ser Thr
Val Asp Leu

Thr
Al a

Phe
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Arg Thr
Arg GQu

Ala
Val
Tyr
Leu
Al a
Lys
H s
Trp
Arg
Ser
Val
Arg
Al a
Arg
Tyr
Ser
Asn
Val
du
Asp
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Val
Ser
Val
Arg
du
Al a
Arg
Arg
Val
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val
Ay
Adn
Val
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Cys
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Al a
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Leu
Phe
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Val
Thr
Ser
Val
Ser
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Leu
Leu
Glu
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Met
GQu

Adn
Pro
Arg
Thr
Thr

Pro

Arg ITe Phe
Val @ n Tyr
Leu Leu Ser
Au dn . Thr
=d %’“bro

Ser Ser Val

Argge i I
" Bigiiz 23
Pro Ay Ala
Met Leu Gy

Asp Asn Val
Thr Cys Tyr

Ceu
Tyr
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Arg
Ser
du
Asn
Arg
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Phe Gy Ala Ay
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Val
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Au
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L rg .
Le B khog
Arg u y

p y
Arg Arg Asn G n Leu HIS Ala Leu Arg Phe

|||e|Ly|s W p Asp rAInHm M\Im.‘AIHY_duﬂ‘RaSAIa

dy Thr
Gy Phe
Leu Tyr
dy Asp
Ser Val
G n Phe
Arg lle
Trp Asn
Val Gy

Ser Thr
lle Ay
Phe

Ser

Gly I Ie VaI |
Leu Ser Asn Pro

Gly GI y
Phe a

VaI

Ser Asp Gly AIa Pro Leu AIa Gy Gly Gly Gu
Pheﬁw Gu d\ln ty§ teu Almﬂn xAI;aArrgsGu

Lys Arg Ala Ar
du Pel gey s

Pro Ar
P$|

Tyr Ser

GIGTACAAGA AGAACATCGT GCCHTAYATN TTYAA

SEQ | D NO: 26:
SEQ

23

45

26/26

ROEl.Y R

GTACHARA AGAACATCGT GCC
ATTGTAGACATGTT

‘ Thr
Pro Leu Arg

15

Ile
Leu
Lys
Val
Leu
Met
Lys
Ay
Ile
Al a
Al a

25

30

p Thr
R dcrt;TTCAGA TTTGACTTAG
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AACATGTCTA CAATCTCACA RTTNACNGTN GT Pes Covy q%vl 2’»%2!’ Y SEQ
| D NO: 28: AACATGTCTA CAATCTCACA -

20 50 SEQ | D NO 29: AATAACCTCT T :
38 SEQ I D NO: 30: 55 CCAACGAGTG TGAT
38 SEQ | D NO: 31: CCAACGAGTG TGA 5
21 60 SEQ | D NO: 32: TGCTACTCGC @Accrcﬂmmm TWR%QAA
38 SEQ | D ND: 33: . O Abstract : paged....to paged... |
104 WO 97/ 12042

PCT/ US96/ 157081 sc1osure T@TﬁgcgvgmgAGT _ A WA A M

24 SEQTD NG 37 ACCGGAGTAC AGIT

36 5 SEQ | D NO 35: TGTCACCTTG ACATGAGGCC A

21 SEQ I D NO: 36: 10 TTTGACCTGG AGACTATGTT YMGNGARTAY AA

32 SELx | DsN@n3bjective of this invention to provide isolated

5 polynucleotides, polypeptides, and antibodies derived from
or reactive with the products of novel genes encoding
Glycoprotein B molecules of the RFHV/KSHV subfamily of
herpes viruses. Two members of the family are
Retroperitoneal Fibromatosis associated Herpes Virus (RFHV)

10 and Kaposi's Sarcoma associated Herpes Virus (KSHV). These
materials and related methods can be used in the diagnosis
and treatment of herpes virus infection in primates,
including humans. Isolated or recombinant Glycoprotein B
fragments or polynucleotides encoding them may be used as

15 components of an active herpes vaccine, while antibodies
specific for Glycoprotein B may be used as components of a

passive vaccine.

According to the invention in a first aspect, there is

20 provided an isolated polynucleotide comprising a sequence as

| set forth as nucleotides 36 to 354 of SEQ. ID NO: 1 or SEQ.
ID NO:3.

According to the invention in a second aspect, there is
25 provided an isolated polynucleotide with a region encoding
a Glycoprotein B of a herpes virus, the polynucleotide
comprising a sequence selected from the'group consisting of:

oligonucleotide SHMDA (SEQ. ID NO:41); oligonucleotide CFSSB



GCTCTGEGTG TAGTAGTTRT AYTCYCTRAA CAT -

15
32
32 20
32

SEQ | D NO: 38: TCTCGGAACA TGCTCTCCAG RTCRAAVACR TT
SEQ | D ND: 39: ' ACCTTCATCA AAAATCCCTT NGGNGGNATG YT

SEQ I D NO: 40: TGGACTTACA GGACTCGAAC NACNGTHAAY TG
106 CLAI M5 1.

i sol ated pol ynucl eotide conprising a seque®ce as set 5 forth as

nucl eoti des 3fg E?G@Nﬁ £ J1B fRuch Lt iHQENTPA (SEQNCIB- NO:45); Znd

I sol ated pol ynuc

otide with a region encoding a ycoprotein B of

33

An

An
a

her pes Vi rus, ol hgomet yevel €ot DNEQB 10SECONDD i 160 1M 8. sequence sel ected from
t he group consisting of : , ol i gonucl eoti de SHVDA (SEQ 1|1D NO 41);
ol i gonucl eoti de CFSSB (SEQ 1D NGO 43); oligonucleotide ENTFA ( SEQ

NG 45) ;

and

10

15

20

25

According to the invention in a third aspect, there is
provided an isolated polypeptide encoded by an isolated
polynucleotide comprising a sequence set forth in a member
of the group consisting of nucleotides 36 to 354 inclusive
of SEQ. ID NO:1 and degenerate variants thereof, nucleotides
36 to 354 inclusive of SEQ. ID NO: 3 and degenerate
variants thereof, nucleotides 36 to 354 inclusive of SEQ. ID
NO: 92 and degenerate variants thereof, and SEQ. ID NO: 96

and degenerate variants thereof.

Accordiﬁg to the invention in a fourth aspect, there is
provided an isolated polypeptide, comprising a sequence as
set forth as a member of the group consisting of amino
acids 13 to 118 inclusive of SEQ. ID NO:2 and conservative
variants thereof, amino acids 13 to 118 inclusive of SEQ.
ID NO: 4 and_conservative variants thereof, amino acids 13
to 118 inclusive of SEQ. ID NO: 97 and conservative variants
thereof, and SEQ. ID NO:94 and conservati&e variants

thereof.

According to the invention in a fifth aspect, the isolated
polypeptide of the fourth aspect comprises a polypeptide
having the sequence shown in SEQ. ID NO:2, SEQ. ID NO:4,
SEQ. ID NO:94, or SEQ. ID NO:97.
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oligonucleotide DNl @B (SEQ | D NO 46). 15 3. The pol ynucl eoti de of
claim1, wherein said herpes virus is capable . of infecting primates.

4. The pol ynucl eotide of claiml, wherein said herpes.

RFHV2, or KSHV. 20 5. An isolated polypeptide encoded by an

i sol at ed

pol ynucl eoti de conprising a sequence set forth in a nenber

of the group consisting of nucl eotides 366@ 354 inclusive of SEQ
NO 1 and degenséawlﬂ@r itaNt hé hameRht iduc! 80t hdesi x AP adpet®, SThdrmc! usi ve
nd degenerate variants thereo nucl eoti des 36

to 354 incl USpy@ane&E@ fudion pbDypépthad degpresdng vare apbiypbpteaé,
and SEQ | D NO 96 and degenerate variants thereof.

107 6. Aaccepdahgdtpothpepoudeh asppctsi ng a sequence as set
forth as a nmenber of the group consisting of am no acids 13

of SEQ 1D NO

5

10

15

20

25

According to the invention in a seventh aspect, there is
provided an isolated polynucleotide encoding the

polypeptide of the fourth aspect.

According to the invention in a eigthth aspect, there is
provided a non-naturally occurring polynucleotide encoding

the polypeptide of the fourth aspect.

According to the invention in an ninth aspect, there is
provided a polynucleotide encoding a fusion polypeptide,
comprising an isolated polynucleotide comprising a sequence
set forth in a member of the group consisting of
nucleotides 36 to 354 inclusive of SEQ. ID NO:1 and
degenerate variants thereof, nucleotides 36 to 354 inclusive
of SEQ. ID NO: 3 and degenerate varianfs thereof,
nucleotides 36 to 354 inclusive of SEQ. ID NO: 92 and
degenerate variants thereof, and SEQ. ID NO:%96 and
degenerate variants thereof, joined directly to a second

polynucleotide encoding a polypéptide.

" According to the invention in a tenth aspect, there is

provided a recombinant cloning vector comprising a

polynucleotide sequence encoding the polypeptide of the

fourth aspect. REPLACEMENT SHEET

03 MAY 1999
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to 118 inclusive of SEQ 1D NO 2 and conservative vari arft REPLACEMENS SIET
amno acids 13 to 118 inclusive of SEQ ID NO 4 5 and [cqgmservattve

variants thereof, amno acids 13 to 118 i ncl usi ve ¢
and conservative variants t hereof, and SEQ IIDP«)C4-a§§éégﬁgBE@%tf e

variants t her eof . 10 7. The isg| ated pol ypept]i f.claimB ;
conprising a pol ypepti de havi ng theﬁgequence showj in SEQ ID NO 2,
SEQ 1D N4 BRG thtN@ %.ﬁve‘?lrtlglﬁerJ R NQ Sfenth aspe

pol ypepti de conprisi ypeptide 15 according to cIa|n16

9. The '50|abfgvﬂeéapeﬁt'f@béﬁbiﬁéﬁﬁn(%xpﬂﬁﬁdﬂﬁﬁfﬂieb&o&hecomprlbhﬁglng or

fusion of herpes virus with a mammal i an cel | . . The isolated
pol ypept i de opotlalBlEotMer equentd encodIWdyp@pﬂy@eptid@Iyccsyﬂahgdto
11. The isol ated pol ypeptide of claim®6, wherein said pol ypeptide is

not glycosyl atkd. fourth aspect, wherein said polynucleotide is

5 operatively linked to a control polynucleotide sequence.

According to the invention in. an twelfth aspect, there is

provided a monoclonal or.isolatéd polyclonal antibody that

binds a polypeptide encoded by the polynucleotide of the
10 first aspect.

According to the invention in an thirteenth aspect, there is
"provided a monoclonal or isolated.polyclonal ahtibody that
binds the polypeptide of the fifth aspect, but does not bind
15 .a polypeptide having an amino acid sequence of any of SEQ.

ID NOS:30-41.

According to the invention in a fourteenth aspect, there is
provided a vaccine comprising the polypeptide of the third
20 or fourth aspects in a pharmacéutically compatible

excipient.

According to the invention in a fifteenth aspect, there is
provided use of the polypeptide of the third or fourth
25 aspects for the manufacture of a medicament for treatment of

herpes.

According to the invention in a sixteenth aspect, there is



25 12. The isol ated pol ypeptide of claim6, wherei -

pol ypepti de is inmunogeni c. _ ' W REPEACEMENE&%Q;T

13. The isol ated pol ypeptide of claim®6, conprising a menber of the

group consisting of SEQ |D NOCS:67-76. 14. An i $off atG:8 MAY 1999

pol ynucl eoti de encodi ng the pol ypeptide of _ 5 claim6. 15. A

non-natural ly occurring polynucl eotide encﬁﬂing t he pol ypept1dé of

cl aim 6. 1 . I I | . encodi . $i i
%ro]\ﬁac%ecf‘a E}gg&@&{ﬁeg{?@g?&lﬁg ﬂ’gé %tﬁ)eé% W

conpri sing an“'so ed "polynuc e conprising a se S fOrt h

c
In a me erO? t%é@rﬁ%?l\lgﬁ%ﬁgﬁgbng iN deaéeng'ﬂ'd‘i}n%@ehg?%aﬁ?ht cbonft?a‘ltlble

i ncl usi ve rate vari ants er eof,
nucl eoti des 3&1&;iPéhd ncl usive

5 According to the invention in a seventeenth aspect, there is
provided use of the antibody of the twelfth or thirteenth
aspects for the manufacture of a medicament for treatment of

herpes.

10 According to the invention in an eighteenth aspect, there is
provided a diagnostic kit for detecting an anti-herpes virus
antibody present-jxl a biological sample, comprising a
carrier means being COmpaitmentalized to receive in.close
confinement therein one or more containers comprising a

15 first container containing the bolypeptide of the third or

- fourth aspects.

According to the invention in a nineteenth aspect, there ié
provided a diagnostic kit for detecting a herpes virus
20 polypeptide present in a biological sample, comprising a
carrier means being compartmentalized to receive in close
confinement therein one or more containers éomprising a
first container containing the antibody of the twelfth or
thirteenth aspects. |
25
According to the invention in an twentieth aspect, there is
provided a method of determining whether a pharmaceutical

candidate is useful for treating gamma herpes infection,



15 of SEQ IDNO 3 and degenerate variants  thereof,

nucl eotides 36 to 354 inclusive of SEQ ID NO 92 ar e
variants thereof, and SEQ ID NO 96 and - " degenerdt @E%ﬁ‘q‘@ ?%ﬂ-‘i%ﬁfe f,
joined directly to a second polynucleotlde encodi g a polypeptlde

17. A reconbi nant cl oni ng vect or 6@onpri si ng 03 Mpyl Wﬁﬁcl e t| de
sequence encodi ng the pol ypeptide of claim 6. ' 2 18. s
reconbi nant erxppessiog thecisdepscodprising a pD|ynuuleotlde seq ence
encodi ng a pol ypepti de according to claim6, whefein said

pol ynucl eotide is @bera@pm§BFtHMGK§he POlYPephl@©n$f P aihimek logofiode th
sequence. A nonocl onal or isol ated

pol ycl onal an®SBE&¥st With the ﬁbﬁa@ageﬁaswaéptcaaéléﬁ@sdeanay t he

ol ynucl eotide of c¢laim
poLYy % detect&ng an alteration in a biochemical function

5 of the polypeptide,_wherein the alteration in biochemical
function indicates the usefulness of the pharmaceutical

candidate.

According to the invention in a twenty first aspect, there
10 is provided a method of detecting infection of an individuai
by a herpes virus, comprising the steps of:

a) contacting-a sample obtained from the individual,
wherein said sample comprises an antibody, with the
polypeptide of the third or fourth aspects undér conditions

15 that permit the formation of a stable antigen~antibody
complex; and

b) detebting said stable complexes formed in step a),

if any.

20 According to the invention in a twenty second aspect, there
is provided a method of detecting infection of an individual
by a herpes virus, comprising the steps of:

a) contacting a sample obtained from the individual,
- wherein the sample comprises a polypeptide with the antibody

25 of the twelfth or thirteenth aspects under conditions that
permit the formation of a stable antigen-antibody complex;
and

b) detecting said stable complexes formed in Step a),

if any.



5 . 20. A nonocl onal or isolated polyclonal antibody that bi nds

" the pol ypeptide of claim?7, but does not bind a pol ypepti de having an
am no acid sequence of any of SEQ ID NCS: 30-41. 10 21. The

anti body of claim7, which is a nonocl onal ant i body. 22. The
antibody of claim 20, which is an isolated 5 polyclonal antibody.
23. A vaccine conprising the pol ypeptide of claim5 or claim6 in a
pharmaceutically conpatible excipient. 20 24. The vaccine of claim 23,
al so conprising an adjuvant. 25. Usg of the polypeptide of claim5
or claim6 for the manuf acture of a nedi canent for treatnent of

her pes. 25 26. A vaccine conprising the antibody of claim19 or claim
20 in a pharnaceutically conpatible excipient. 27. Use of the

anti body of claim19 or claim20 for the

Figure 1 is a listing of polynucleotide sequences ampliﬁéd from a Glycoprotein B encoding region of

15 RFHV and KSHV. The 318-base polynucleotidé segment between residues 36 to 354 is underiined, and
represents the respective viral gene segment between the primers used to amplify it. Aligned with the
polynucleotide sequences are oligonuclectides that may be used as hybridization probes or PCR primers.
Type 1 oligonucleotides comprise a gamma herpes consensus sequence, and can be used to amplify a
Clycoprotein B gene segment of a gamma herpes virus. Examples shown are NIVPA and TVNCB. Type

20 2 oligonuclectides comprise a consensus sequence from the RFHV/KSHV subfamily, and can be used o

' - amplify Glycoprotein B gene segment of a virus belonging to the subfamily. Examples shown are SHMDA,
CFSSB, ENTFA and DNIQB. The other oligonucleotides showﬁ are Type 3 oligonucleotides. These
comprise sequences taken directly from the RFHV or KSHV sequence, and are specific for sequences
from the respective virus, Oligonucleotides that initiate amplification in the direction of the coding

25 - sequence (with designations ending in “A”) are listed 53", Oligonucleotides that initiate amplification in
the direction opposite to that of the coding sequence (with designations ending in “B") are listed 3'-5".
Also shown are the polypeptides encoded by the RFHV and KSHV polynucleotide sequences. The

.asparagine encoded by nucleotides é38-240 in- both sequences is a potential N-linked glycosylation site
conserved with other herpes viruses. '

30 Figure 2 is a map of the Glycoprotein B encoding DNA sequence believed to be contained in the
KSHV genome, and other members of the RFHV/KSHV subfamily. Shown are the approximate location of
the KSHV Glycoprotein B sequence described herein, Also shown are the putative conserved segments )
that represent hybridization sites for Type 1 consensus/degenerate oligonucleotides useful in probing _é_rid; o 5
amplifying Glycoprotein B sequences from gamma herpes viruses. -

35 Figure 3 is a listing of some previously known herpes virus Glycoprotein B protein sequeﬁces.
aligned with the complete KSHV Glycoprotein B protein sequence and fragments of RFHV1 and RFHV2.
Boxed regions indicate the putative pre-processing signal sequence and the transmembrane domain.
Cysteine residues are underlined. Residues that are highly conserved amongst hei'pes virus Glycoﬁfotéih _
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.110° ~ manufacture of a nedi canent for treatnent 28. A
di agnostic kit for detecting an anti-herpes Vi rus II mt“mm“‘sent I n
a biol ogical sanple, conprising a b5 carrier

conpartnmental i zed to receive in close conflnenent thereln one or nore

contai ners conprising a first contailger containing the pol ypeptide of

claimb5 or claim®6. 10 29. A diagnostic kit for detecting a

her pes virus pol ypeptide present in a biological sanple, conprising a
carrier neans being conpartnentalized to receive in close conf i nenent

therein one &LA#MSE containers conprising a first container containing
an anti body of claim19 or claim 15 20. _ 30. A nethod of

det erm ni ng whet her a pharnaceuti cal candidate is useful for treating

amma herpes jinfecti
g P 1, An(isolated.polynucleotlde comprlslng a sequence as set

5 forth as nucleotides 36 to 354 of SEQ. ID NO: 1 or SEQ. ID
NO:3.

2. An isolated polynucleotide with a region encoding a
Glycoprotein B of a herpés virus, the polynucleotide

10 comprising a sequence selected from the group consisting of:
oligonucleotide SHMDA (SEQ. ID NO:41); oligonucleotide CFSSB
(SEQ. ID NO:43); oligonucleotide ENTFA (SEQ. ID NO:45); and
oligonucleotide DNIQB (SEQ. ID NO:46).

15 3. The polynucleotide of claim 1, wherein .said herpes

virus is capable of infecting primates.

4, The polynucleotide of claim 1, wherein said herpes
virus is RFHV1, RFHV2, or KSHV.
20
5. An isolated polypeptide encoded by an isolated
polynucleotide comprisihg a sequence set forth in a member
of the group consisting of nucleotides 36 to 354 inélusive
of SEQ. ID NO:1 and degenerate variaﬁis thereof, nucleotides
25 36 to 354 inclusive of SEQ. ID NO: 3 and. degenerate
variants thereof, nucleotidés 36 to 354 inclusive of SEQ. ID

NO: 92 and degenerate variants thereof, and SEQ. ID NO:96

and degenerate variants thereof. RH%ACEMEN’ SHEET
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conprising the steps of: = 20 a) contacting the
5 or claim6 with the pharnmaceutical candi date; ﬁl“l imj hll
detecting an alteration in a biochem cal function de
wherein the alteration in biochem cal function |nd|cates t he

useful ness of the pharmaceutical 25 cargdi date. 31. The nethod
of claim 30, wherein the biochem cal function of the pol ypeptide
determ ned i nést dpn h)sdlmattdte polypeptide, comprising a sequence as $ét

bi ndi ng of the polypeptide to the surface of a manmalian cell.

32. A net hodfofthezect i mgmbefre ofi bheogr(almpic:rdisdisnﬁaig f amifio beipesl3
virus, conprising the steps of : contacting a sanpl e obtained
from the indi Wdﬁ%@ inclusiyeref n SEQd I%N& @ epfpepsesryatane Bagyantist h

t he _
thereof, amino acids 13 to 118 inclusive of SEQ. ID NO: 4

5 and conservative variants thereof, amino acids 13 to 118
inclusive of SEQ. ID NO: 97 and conservative variants
thereof, and SEQ. ID NO:94 and conservative variants

thereof.

10 7. The isolated polypeptide of claim 6, comprising a
polypeptide having the sequence shown in SEQ.'ID NO:2, SEQ.
ID NO:4, SEQ. ID NO:94, or SEQ. ID NO:97.

8. A fusion polypeptide comprising the polypeptide

15 according to claim 6.

9. The isolated polypeptide of claim 6, implicated in the

binding or fusion of herpes virus with a mammalian cell.

200 10. The isolated polypeptide of claim 6, wherein said

polypeptide is glycosylated.

11. The isolated polypeptide of claim 6, wherein said
polypeptide is not glycosylated.

25 |
12. The isolated polypeptide of claim 6, wherein said

polypeptidé is immunogenic.
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pol ypeptide of claim5 or claim®6 under condltlons t hat it
formation of a stable antigen-antibody conplex; 10 and”"l"”" “mﬁmlﬂﬁl
detecting said stable conplexes formed in step a), Vs | a
33. A nethod of detecting infection of an individual by a 15 herpes Vi rus,
conprising the steps of: a) cIogt acting a sanpl e obtained from
t he i ndividual, wherein the sanple conprises a pol ypeptide with the
pol ypepti de ol3cl aThel9 swlated mp2Qypegeideondlf t icdadnt héf comprierimg &he
formati on of a stable antigen-antibody conplex; 20 and b

det ecti ng sai Wembabl efcofpkegsoupornandishisgepfafEQ. ID KPSany-76.

14. An isolated polynucleotide-encoding the polypeptide of

5 claim 6.

15. A non-naturally occurring polynucleotide encoding the

polypeptide of claim 6.

10 16. A polyhucleotide encoding a. fusion polypeptide,
| comprising an isolated polynucleotide comprising a sequence
set forth in a member of +the group consisting of
nucleotides 36l to 354 inclusive of SEQ. 1ID Nd:l and
degenerate variants thereof, nucleotides 36 to 354 inclusive

15 of SEQ. ID NO: 3 and degenerate ‘variants thereof,
nucleotides 36 to 354 inclusive of SEQ. ID NO: 92 aﬁd
degenerate variants. thereof, and SEQ.. ID NO:96 anq
degengrate variants thereof, joined directly to a second

polynucleotide encoding a polypeptide.

20
17. A recombinant cloning vector comprising a
polynucleotide sequence encoding the polypeptide of claim
6. '

25 18. A recombinant expression vector comprising a

polynucleotide sequence encoding a polypeptide according to

claim 6, wherein said polynucleotide is operatively linked

to a control polynucleotide sequence.

REPLAGEMENT SHEET |
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19. A monoclonal or isolateq po}yclonal antibody that

“binds a'polypeptide.encoded by tﬁe"polynucleotide of claim

1.

20. A monoclonal or isolated polyclonal antibody that

binds the polypeptide of claim 7, but does not bind a

'polypeptide having an amino acid sequence of any of SEQ. ID

NOS:30-41.

21. The antibody of claim 7, which is 'a monoclonal

antibody.

22. The antibody of claim 20, which is an isolated

polyclonal antibody.

23. A vaccine comprising the polypeptide of claim 5 or

claim 6 in a pharmaceutically compatible excipient.
24. The vaccine of claim 23, also comprising an adjuvant.

25. Use of the polypeptide of claim 5 or claim 6 for the

manufacture of a medicament for treatment of herpes.

26. A vaccine comprising the antibody of claim 19 or claim

20 in a pharmaceutically compatible excipient.

27. Use of the antibody of claim 19 or claim 20 for the
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manuracture of a medicament for treatment of herpes.

28. A diagnostic. kit for detecting an anti-herpes vifus
antibody present in a biological sample, comprising a
carrier means being compartmentalized to receive in close
confinement therein one or more containers comprising a
first container containing the polypeptide of claim 5 or

claim 6.

29. A diagnostic kit for detecting a hérpes virus
polypeptide present in a biological sample, comprising a
carrier means being cdmpartmentalized to receive in close
confinement therein one or more containers comprising a
first container containing an antibody of claim 19 or claim

20.

30. A method of determining whether a pharmaceutical

candidate is useful for treating gamma herpes infection, -

comprising the steps of:

a) contacting the polypeptide of claim 5 or claim 6
with the pharmaceutical candidate; and

b) detecting an alteration in a biochemical function
of the polypeptide, wherein the alteration in biochemical
function indicates the usefulness of the pharmaceuticai

candidate.

31. The method of claim 30, .wherein ~the biochemical

 function of the polypeptide determined in step b) is the
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binding of the polypeptide to the surface of a mammalian

cell.

32. A method of detecting infection of an individual by a
herpes virus, comprising the steps of:

a) contacting a sample obtained from the individual,
wherein said sample comprises an antibody, with the
polypeptide of claim 5 or claim 6 under conditions that
permit the formation of a stable antigen-antibody complex;
and |

b) detecting said stable complexes formed in step a),

if any.

33. A method of detecting infection of an individual by a
herpes virus, comprising the steps of:

a) contacting a sample obtained from the individual;
wherein the sample comprises a polypeptide with the
polypeptide of claim 19 or claim 20 under éonditions that
permit the formation of a stabie antigen-antibody complex;
and | |

b) detécting said stable complexes formed in step a),

if any;
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