1 HTLV-I AND HTLV-11 GP21 DERI VED PEPTI DES FC]% ) ”Esl N

DI AGNCSTI CS ' This application is a
_continuation-in-part of co- pendi ng U. S. patent
~application for "HTLV-1 and HTLV-1I Peptide Antigens and
“Met hods", Serial No. 07/653, 091, filed February 08, 1991,

which in turnis a
.application "HTLV-I
No. 366, 313, fil ed
5, 066, 579, issued
conti nuation of
Pepti de Antigen
Decenber 31

10

15

20

25

30

35

his Sheet Has Been Replaced -

T

HTLV-1 AND HTLV-IC@RRi DERIVEDPEATIOERAHOR BE 1. STAGRRRT BRL
Pepti de Antigen and Methods", Seri al

: June 13, 1989, now U.S. Patent No.
This a@l@@!@i@? rlslg:colaggéuat%hcthd&rEuép c:'cS a

alen pli |
pending 0.5, pyppl s A £ (ffuul, anfomtsi o
Peptide Mg{geqqog\pchgdgﬁa%d Serial No. 07/653,091,
filed February 08, 1991, which in turn is a

continuation-in-part of U.S. patent application "HTLV-I

Peptide Antigen and Methods", Serial No. 366,313, filed

June 13, 1989, now U.S. Patent No. 5,066,579, issued

November 19, 1991, which in turn is a continuation of zﬁﬁf
U. S. patent application for "HTLV-I Peptide Antigen

and Methods," Serial No. 948,270, filed December 31,

1386, now abandoned.

1. EiauiduiszuLlnx:nLign
The present invention relates to am HTLV-specific
peptide and to methods of preparing and using the anti-
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15 3. Background of the Invention

The human T-cell leukemia viruses (HTLV) represent

a family of T-cell retroviruses with three known mem-
bers. HTLV type I (HTLV-I) has transforming activity
in vitro and is etiologically linked to adult T-cell

20 leukemia, which is known to be endemic in several parts
of the world. HTLV-II is another retrovirus having
transforming capacity in vitro, and has been isolated
from a patient with a T-cell variant of hairy cell leu-
kemia (for a review of HTLV-I and II see Cann and

25 Chen) . HTLV-III, which has also been called
lymphadenopathy-associated  virus and is now known as
the human immunodeficiency wvirus (HIV), is lytic for
certain kinds of T cells and has been linked to the
etiology of acquired immunodeficiency syndrome (AIDS).

30 Unlike the HTLV-I and -II viruses, HTLV-III is not
known to have in vitro transforming activity. )

The diagnosis of HTLV-I infection is usually based

on serum antibody response to HTLV-I peptide antigens.
This usually involves an initial screening assay to

35 identify HTLV-I antibodies, based on an enzyme immuno-
assay (EIA) with HTLV-I virion peptides. The assays
presently used for blood screening detect about 0.5 co
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(1990). Li pka, J.J., et al., J. Infect. Dis. 164:400 (1991).
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Proceedi ngs of 5th Ann.require that individuals possess antibodies to both the
HTLV-I p24 gag protein and at least one of the envelop
proteins gp46, and gpé8 (public health service working
group). However, it has proven to be technically

10 difficult to detect gp46 or gpé8 proteins using a
Western blot assay. Therefore a second round of
confirmatory radioimmunoprecipitation assays must often
be performed to detect antibody reaction to the HTLV-I
envelope proteins.

15 A partial solution to this problem was provided by
the molecular cloning of a 134 amino acid portion of
the transmembrane glycoprotein gp21 (Samuel et al.).
The recombinant protein, referred to as p21E protein,
is reactive with sera from both HTLV-I and HTLV-II

20 infected individuals, and has been successfully
incorporated into Western blot assays for confirmation
of HTLV infection (Lillehoj et al., Lipka et al. 1991).
However, the p2lE protein was also found to be reactive
with 0.6% of HTLV negative blood donors (Lal, et al.).

25 In addition, much higher rates of reactivity to p21E
(approximately 5% in U.S. blood donors) are observed in
individuals who are reactive in HTLV screening EIA
tests, but who do not Possess antibodies to both HTLV-I
gag and env gene products when tested by HTLV

30 confirmatory agsays and thus do not meet established
criteria for being HTLV infected (Lal, et al.; Lipka,
et al., 1991). Additionally in the study by Lipka et
al. (Lipka et al. 1991) all of the p2lE reactive-HTLV
indeterminate individuals were negative for the

35 presence of HTLV-I and HTLV-II aucleic acids when
tested by PCR using HTLV-I and HTLV-II specific primers
and probes. Therefore some individuals who are not
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infected with HTLV-I or HTLV-II possess antibodies
which react with the p21E antigen. This fact has
limited the use of the p2lE recomb‘nant protein,
particularly in HTLV screening assays in which a high
5 rate of false positives with HTLV-negative sera would
result in the needless disposal of donated blood.

It would therefore be desirable to provide an
improved method for detecting HTLV-I and HTLV-II
positive sera. In particular, the improved test shoul&

10 be capable of detecting all HTLV-I and HTLV-II positive
" sera, with a minimum number of false positives, and
also be able to distinguish HTLV-I from HTLV-IIX
infected sera.

15 4. Summary of the Inveption
The invention includes, in one aspect, a peptide
having an HTLV-specific antigenic region consisting
essentially of the amino acid sequence identified by
SEQ ID NO: 1. The peptide is characterized by (i)

20 immunoreactivity to sera from human subjects infected
with HTLV-I or HTLV-II, and (ii) non-immunoreactivity
with sera that is (1) obtained from humans who are not
infected with HTLV-I or HTLV-II, but (2) immunoreactive
with HTLV-1 p21E antigen.

25 Also disclosed igs a kit for detecting the presence
of HTLV-I or HTLV-II infection in a human serum. The
kit includes (a) a solid support, (b) the above HTLV-
specific peptide attached to the support, and (c) a
reporter reagent for detecting the presence of human

30 antibodies bound to said support.

In one embodiment, for use in detecting HTLV-I or
HTLV-II infection, the solid support includes two _
reaction zones, one coated with the above HTLV-specific
peptide, and a second zone coated with a HTLV-specific

35 antigenic region consisting essentially of the amino
acid sequence identified by SEQ ID NO: 2. This peptide
is characterized by immunoreactivity with sera that is
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Ul aub, G and Chasin, L.A, Proc. Nat. Acad. Sci. (USA) 77:4216 (1980).

3. Background of the Invention The human T-cell | eukem a viruses
(HTLV) represent a famly of T-cell retroviruses with three known nmem

bers. HTLV type I (HTLV-1) has.transform ng activity in vitro and is
etiologically linked to adult T-cell |eukema, which is knowm to be endem c
in several parts of the world. HTLV-IIl is anogher retrovirus having
transform ng capacity in vitro, and-has been isolated froma patient with a
T-cell variant of hairyitebbtadiaed foen hurisner who raxe evt dinfedtad wiand |1 see

Cann and Chen). HTLV- lgrby- py-CRrhas1al St Re®NikRinb8active with HTLV-1
| ynphadenopat hy- associ r.ugnand I s now known as the human

v
i mmunodefi ci ency vi rus%%?—?\zzr%u% lytic for certain kinds of T cells and has
been linked to the etiol ogy'¥5f KAE RAYr 8457 AORRDHR T h@PTeyFRACSARR (Al DS) .
Unli ke the HTLV-I15 and <bhesidegigsed HbLalldw discrmiotin&nioom beowdemy @TLVIVIitr o

transformng activity. and grrbherdis@eesss. Obnélidoérkridd Qept ik icsrusdéal |y

based on serum anti bOdKnrﬁ?ﬂaoﬂi@ io akgé%.ldepwiﬁﬁg%gg?_s e?&& usual |y

i nvolves an initial screening assay t ci'ent_l y -1 "an ﬁ}’o I'és, based on

an enzyme i mmuno- assaﬁnfﬁgﬁg‘%‘?ﬂ%ﬁ‘?ﬁq"s\?i"wo??sﬁﬁbﬁl&gs?f'I'H\? gegugpge
identified by SEQ NO ID: 3. Alternatively, or in

10 addition, the kit may include a peptide having an HTLV-
II specific antigenic region consisting essentially of
the sequence identified by SEQ NO ID: 4.

In another aspect, the invention includes a method
of positively identifying HTLV-I or HTLV-II infection
i5 in a human subject. The test includes reacting serum
from the subject with a peptide containing an HTLV-
specific antigenic region consisting essentially of the
amino acid sequence identified by SEQ ID NO: 1, to form
an immune complex the peptide and antibodies in serum

20 from a subject having an HTLV-I or HTLV-II infection.
The peptide is then examined for the presence of the
immune complex. )

Also disclosed is a vaccine composition for
immunizing an individual against HTLV-I and HTLV-II

2% infection. The composition includes a peptide having
an HTLV-specific antigenic region consisting
egsentially of the amino acid sequence identified by
SEQ ID NO: 1. The peptide is coupled to an carrier
protein.

30 In still another aspect, the invention includes a
passive vaccine from HTLV prophylaxis and treatment,
and method of pasgsive vaccination employing a human
monoclonal antibody or human recombinant antibody
specific against the 2B3A peptide.

35 These and other objects and features of the pre-
sent invention will become more fully apparent when the
following detailed description of the invention is read
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presently used for blood screening detect about 0.5 to
4 0.05% HTLV-1 and HTLV-11 positives in blood donors in the United States;
of these about 4 out of 5 are false positives. Therefore,
must be further tested in a confirmatory assay, using Western blotted
HTLV-1 viral lysate. Current blood testing procedures require that

I ndi vi dual s possess anti bodies to both the HTLV-I

p24 gag

positive sera

protein and at

| east one of the envel op proteins gp46, and gp68 (public heal th service

wor ki ng group). However .k, A%cp{&v ,gc;:hge f&.{ggﬁgﬁlgyﬁr

detect gp46 or gp68 proteins using a stern

ffi cuIt to
migefore a second

round of confirmatory radioi moprecipitation assays nust often be perforned

to detect antibody reaction to th
Fig 1 shows, at- the top,

he Drawi

the HTLV-I genome, in the

5 middle, an expanded portion of the genome containing
the coding regions for gp46é and gp2l envelope proteins,
and in the lower portion of the figure, the coding
regions corresponding to recombinant HTLV-I peptides
P21E, 2A2B, 2B3A, and 3A3B within the gp21 coding

10 region, and the HTLV-I MTA-1, MTA-4, and MTA-5 peptides

in the gp46 coding region.

Figs. 2A and 2B show the polynucleotide coding
sequence (SEQ ID NO: 5) and the corresponding amino
acid sequence (SEQ ID NO: 6) for the p2lE env protein

1s of HTLV-I (Fig. 2A), and the polynucleotide coding
sequence (SEQ ID NO: 7) and the corresponding amino
acid sequence SEQ ID NO: 8) for the p21E region of the

gp21 env protein of HTLV-II (Fig. 2B).

The S5' ends of

the HTLV-I specific sequences of the oligonucleotide
20 primers used in the construction of the HTLV-I
recombinant peptides are indicated.
Figs. 3A-3C show the polynuclectide sequences of
forward primers (Fig. 3A) identified herein as 1A (SEQ
ID NO: 9), 2A (SEQ ID NO: 10), MF1 (SEQ ID NO: 11), MFr2
25 (SEQ ID NO: 12) and 3A (SEQ ID NO: 13), and the reverse
primers (Fig. 3B) identified herein as 1B (SEQ ID NO:
i4), 2B (SEQ ID NO: 1S), MR1 (SEQ ID NO: 16), MR2 (SEQ
ID NO: 17), and 3B (SEQ ID NO: 18), where the
restriction enzyme recognition sequences located in the
30 primers are underlined. The restriction enzyme sites
of the modified pGEX plasmid pGEX-GLI are also
presented (SEQ ID NO: 44) (Fig. 3C).
Fig. 4 shows the amino acid sequences of the HTLV-
I recombinant peptides identified as p2lE (SEQ ID NO:
35 6), 1A1B (SEQ ID NO: 19), 2A2B (SEQ ID NO: 20}, 2A3B

(SEQ ID NO:21), 2B3A (SEQ ID NO: 22),
30), MF1R2 (SEQ ID NO: 24), and MF2R1

i
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envel ope proteins. A partial solution to this problemwas provided by
the nol ecular cloning of a 134 am no acid portion of the transnenbrane
gl ycoprotein gp2l (Sanuel et al.). The reconbinant protein, referred to as

p21lE protein, is reactive with sera fromboth HTLV-1 and HTLV-I11 infected
I ndi vi dual s, and has been successfully incorporated into Western bl ot
assays for confirmation of HTLV infection (Lilkehoj et al., Lipka et al.

1991). However, the p21E protein was al so found to be reactive with 0.6% of
HTLV negative bl ood donors fiml 5 showd the amigosegiid sequengegrthichder rates
of reactivity to p2lE zeproaé mmzal ynixth was dcBuabloeenstanetsd @eQ nbaet ved

0 i ndivi dual's Who ar e #5535id el BotiHaloR R BbihaEh Atk ired i R0 ot

Possess anti bodies to a g env g eéd by
HTLV confirmatory assa&g‘}‘g lt]rrst‘ﬁﬁé“% ‘%H:Bt hdts: e%i'aﬁl t 2T Beria for

bei ng HTLV i nfect®d (L&Crrespanding | FINaII 3B34| peprid91iSEQARRING: 082 | wndn t he
study by Lipka et al. (thep&enssnsak.scti@ige ddr ofie 2B8A p2bEideaAGEQ VY HELV

i ndet erm nate individuals were negative for the presence of HTLV-I and

HTLV-11 nucl ei ¢ aci ds when t ste -1 _and HTL speC|f|c
priners and probes. Therefor gret%’iﬁc':%‘edﬂlg vﬁﬁ‘} a?eeq“ﬁﬁfes of tne
: peptide 3A38 which was actually constructed (SEQ ID NO:
10 23) and the corresponding sequence from three different
HTLV-I strains (SEQ ID NOS: 31, 32, and 2), a
corregsponding HTLV-II 3A3B peptide (SEQ ID NO: 34), and
the consensus sequeﬁce for the 3A3B peptide (SEQ ID NO:
2}.
15 Fig. 7 shows a comparison of the polynucleotide
' coding sequences for the HTLV-I peptide 2B3A (SEQ ID
NO: 35) and the homologous HTLV-II peptide 2B3A(II)
(SEQ ID NO: 36).
Fig. 8 shows a comparison of the polynucleotide
20 coding sequences for the HTLV-I peptide 3A3B (SEQ ID
NO: 37) and the homologous HTLV-II peptide 3A3B(II)
(SEQ ID NO: 38)
Fig. 9 shows the amino acid sequences of
" homologous regions of HTLV-I and HTLV-II gp46 protein
25 'in the region of the gp46 peptides identified im Fig. 1
as MTA-1 (SEQ ID NO: 3), MTA-4 (SEQ ID NO: 39), and
MTA-5 (SEQ ID NO: 40), additional HTLV-I peptide K163
(SEQ ID NO: 41), and analogous HTLV-II peptides
identified herein as K15 (SEQ ID NO: 42) and 4 (SEQ ID
30 NO: 4).
Figs. 10A-10D illustrate a 4-zone solid phase
assay plate for use in an assay method for detecting
HTLV-I or HTLV-II infection in human sera (10A),
showing a typical assay result for an HTLV-I positive

35 individual (Fig. 10B), for an HTLV-II positive
individual (Fig. 10C), and for a false positive (Fig.
10D).
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5 infected with HTLV-I or HTLV-1l possess antibodies which react with the
p21E antigen. This fact has limted the use of the p2lE reconbi nant
protein, particularly in HTLV screening assays in which a high rate of

fal se positives with HTLV-negative sera would result in the needless

di sposal of donated bl ood. It would therefore be desirable to provide
an inproved nethod for detecting HTLV-1 and HTLV-I1 positive sera. In
particular, the inproved test should -be capabl & of detecting all HTLV-I

and HTLV-11 positive sera, V\nt\f}qgra&_ésl&_r%g Pl TR%E Jol t%%lves and
al so be able to dIStIngUi§h Eghuﬁiim&?n] V- T e ,
Unless indicated otherwise, the terms given belor
have the following meanings:

5 "HTLV-composite env sequence" is formed by
aligning homologous amino acid sequences of regions of
the env transmembrane protein of different strains of
HTLV-I and HTLV-II, and selecting, at each position (i)
the consensus amino acid at that position, or (ii) if

10 the amino acids at that position are different among
the HTLV-I and HTLV-II sequences, all of the amino acid
variations at that position. For example, the 2B3A
HTLV composite sequence shown in Fig. S contains amino
acid variations within the amino acid sequences of the

15 2B3A peptide for three different HTLV-I strains (SEQ ID
NOS: 26, 27, and 28), a corresponding HTLV-II 2B3A
peptide (SEQ ID NO: 29), and the consensus sequence for
the 2B3A peptide (SEQ ID NO: 1). o

"HTLV-specific" peptide means a peptide having an

20 HTLV composite sequence, i.e., either an HTLV-T amino
acid sequence, and HTLV-II amino acid sequence, or one
of the HTLV composite sequences.

"Non-infected individuals® refers to humans whose
serum may contain antibodies which are crossreactive

25 with some HTLV-I or HTLV-II proteins, e.g., p21E
protein, but whose serum shows no evidence of HTLV-I or
HTLV-IT infection, as judged by 1.> Failure to detect
antibodies to both HTLV gag and env proteins in a
confirmatory assay and/or 2.> the failure to detect

30 HTLV-specific sequences by sequence amplification with
HTLV-specific primers using tﬁe polymerase chain.
reaction (PCR) method (Kwok et al., Lipka et al. 1991).

35 II. V- - ny P
Fig. 1, upper frame, represents a portion of an
HTLV-I genome which is expressed in the env
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4. Sunmary of the Invention The invention includes, in one aspect, a
pepti de having an HTLV-specific antigenic region consisting essentially of
the ami no acid sequence identified by SEQ 1D NO 1. The peptide is

characterized by (i) immnoreactivity to sera from human subjects infected

wi th HTLV-1 or HTLV-11, and (ii) non-inmunoreactivity with sera that is (1)
obt ai ned from humans who are not infected withadTLV-1 or HTLV-11, but (2)
I mmunor eactive with HTLV-1 p2lE anti gen Al so disclosed is a kit for

e b [} . s
detecting the presence Jf*3pfpspdrags q%rYE%‘theFH‘F AP otd APAL hufBR S¥Hasm The
kit includes (a) a soli cregappoxtends)frpohcbamiepair HTBY-tsgaté fior gped. ded
attached to the support ,be2Wded GhL18 4RPGEiLEokcILEh2{ YProdeis Gleipinddae

presence of human anti bqdi.es,bqun | g .su r I n one enbodi nent,
for use in det ecti#1g HT(I?\é/,IFI or %TEK‘% %Ieﬁlaﬁrﬁjelgt?g , E{ he solid support

i ncl udes two reacton zones, "¥h&°LHRE F8917T RetYRECaPRRRS ATPR/-20Fe64%7 ¢
peptide, and a second z®nsodemitetdegdntinant{bryteiyeciésignaned p@AEC whbghon
consisting essentially dis khGmttbnfeadti @it gued Romdernivi-ti e HryvSHQ | D NO.
2. This peptide is char agegiif InBieidHHN LG %h! ¥s WiEH S&lcRibdUichSa
small percentage of individuals who are not -infected
10 with e@ither HTLV virus (Lal et al., Lipka et al.,
1991) . Contained within the p21E coding region, and
shown at the lower right in the figure, are coding
regions for three HTLV-I peptides identified herein as
2A2B, 2B3A, and 3A3B. The present invention includes
1s the 2B3A peptide, and a diagnostic'assay kit and method
' which includes the 2B3A peptide. The kit and method -
may also include the 3A3B peptide. The properties of
the 2B3A and 3A3B peptides which are related to the
assay kit and method for detecting to the HTLV-I or
20 HTLV-II infected human sera are discussed below.
The coding region 5565 to 5895, shown at the lower
left in the figure contains coding regions for three
MTA peptides described in co-pending U.S. paﬁent
application for "HTLV-I and HTLV-II Peptide Antigens
25 and Methods®, Serial No. 07/653,091, filed February 08,
1991, and identified in the co-pending application and
herein as MTA-1, MTA-4, and MTA-5. These peptides may
also be used, in combination with the 2B3A peptide, or
the 2B3A peptide plus the 3A3B peptide, in an as'say kit
30 and method for assaying for HTLV-I or HTLV-II infected
human sera. The properties of the MTA peptides which
are pertinent to the use in such a kit and metho& are
given below.

35 A. 2R3A Peptide

Fig. 4 shows the amin6 acid sequences of a 2B3A
peptide from HTLV-I (SEQ ID NO: 22). As will be seen
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6 (1) obtained from humans who are not infected with HTLV-1 or HTLV-I1,

but (2) imunoreactive with HTLV-1 p2lE antigen. The kit nmay al so
contain one or nore reaction zones designed to allow discrimnation_
bet ween HTLV-I and HTLV-I1 infection. One preferred peptide for use in

this kit is a peptide having an HTLV-1 specific antigenic region
consisting essentially of the sequence identified by SEQ NO ID: 3.
Alternatively, or in addition, the kit may incttde a peptide having an

HTLV- |1 specific anti oG T | t guence
denti {1 ed by SEQ NO 1 DA é%?’ﬁpgﬁ%f“%& %‘3@?3@ Hﬁ’?ﬁ&“‘%ﬁ%ﬁgﬁ‘g Hdes
a nmethod of positively i dfeﬁf‘l Fhag - FU8 1 |USIA8 RALPEES | (hiChyman

subj ect. The test incl udeRtFéRRaS chg@f\?npﬁrﬁﬁﬁht ged Afbrhetampi ified pedingde

cont ai ni ng an HTLV- region) designed from the nucleotide coding sequence of
5 the HTLV-I variant ATK isolated by Seiki et al. Thus,
the seven amino acids at either end of the peptide
correspond in sequencé to the 2B3A peptide from the
HTLV-I strain ATK and the remaining interior amino
acids correspond in sequence to the 2B3A peptide from

10 BETLV-I, strain MT2. The single-letter and triple-
letter amino acid codes in the figure conform to
standard convention (e.g., Maniatis).

According to an important aspect of the invention,
and as detailed below, the peptide is (i)

15 immunoreactive with sera from human subjects infected
with HTLV-I or HTLV-II,.but (ii) not immunoreactive
with sera that is immunoreactive with HTLV-1 p21E
antigen, but which shows no evidence of HTLV-I or HTLV-
II infection, for example, by PCR analysis of viral

20 sequences in the serum sample, as discussed below.

Fig. 5 shows the amino acid sequences of peptides
containing the 2B3A for three different HTLV-I strains,
identified herein as ATK, MT2, and B41281, and one
HTLV-ITI peptide, identified herein as strain MO. These

25 nucleotide and amino acid sequences of these HTLV
variants were obtained from the Genbank sequence data

" base. The locus names of the strains which can be used
to obtain the sequences from the Genbank data base are
as follows; HTLV1A = env region of the HTLV-I variant

30 ATK, HTVENVAA = env region of the HTLV-I variant MT2,
B41281 = another more divergent HTLV-I isolate, .and
HL3V20G = MoT strain of HTLV-II. The figure also shows
the amino acid sequence matching between the upper 2BlA
sequence and the corresponding regions of the three

3s HTLV-I strains and the one HTLV-II.strain. The
sequence homolegy between the uppermost 2B3A peptide
and the corresponding portion of the individual-strain
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specific antigeni c regi on consi sting essentially of the am no acid sequence
identified by SE to forman i mmune conpl ex the peptlde and
antibodies in serum a subj ect having an HTLV-1 or HTLV- | PGPS,
The peptide is then exam ned for the presence of the inmmune conpl ex.

Al so disclosed is a vaccine conposition for inmmunizing an individual

agai nst HTLV-1 and HTLV-I1 infection. The conposition includes a peptide
havi ng an HTLV-specific antigenic region consisting essentially of the

am no aci d sequence.i def®3¥ PEACHP SEGHMMNEIrert THRPIYEpEhIamiao @sigl ed to
an carrier protein. sedquenstidf eanntdwniaspauk, dddreei ¢/ ddinbDsgyt A8l udes a

passive vaccine from HTLRaeaithyaxi & @}%&é&%&?%@ﬂ&ﬁﬁh&@ Hibapassive

vacci nation enpl oyi ng ag cl onal antl human r econbi nant
anti body specific _agai ns‘?yt“ﬁe '%f% 1%5 d@ %hd ot her obj ects and

features of the pPe- sent |ﬁ'9%n%336n5€ﬂ’-}ep°ﬁ%cﬁrré ntﬁ*’@ POFYipng ppfrtdat amdien
the foll owi ng detail ed arigEr apid eqoéndesecornespbnding so reh@dHTLV-I

peptide antigen 2B3A) are identified in the figure as
follows; SEQ ID NO: 26 = ATK variant of HTLV-I; SEQ ID
NO: 28 = MI2 variant of HTLV-I, and SEQ ID NO: 28 = the
10 HTLV variant identified by the locus name B41281. The
- corresponding HTLV-II 2B3A peptide from strain Mo is
identified herein by SEQ ID NO: 29. The strains
displayed in figure 5 and figure 6 below are
representative of the different amino acid sequences
15 obtained from approximately 30 separate variants of
HTLV-I, STLV, and ETLV-II (the amino acid and
nucleotide sequences of all of the variants can be
obtained from the Genbank database).
The consensus sequence of the five 2B3A éequences,
20 _i.e., the HTLV composite sequence for this region, is
shown at the bottom of the figure, and is identified
herein by SEQ ID NO: 1. This sequence is constructed
from the consensus aminc acids, where there is complete
consensus among the five peptides, and by the known
25 variationg in amino acid, at the six positions (X;-X,)
where amino acid varia;ions' occur. In this sequence X,
isKorQ X, isLorI, ¥ isKor R, ¥ is I or V, and
X is Ror C, and X, is P or L. SEQ ID NO: 1 thus
includes the five sequences identified above as SEQ ID
30 NO: 22, SEQ ID NOS: 26, SEQ ID NO: 28, SEQ ID NO: 28,
and SEQ ID NO: 29. It is to be expected that amino
acid substitutions other than those specifically )
included in SEQ ID NO: 1 may also be allowed, so long
as they do not substantially affect the
35 immunoreactivity of the 2B3A peptide as described
below. More generally, the 2B3A peptide of the
invention includes an HTLV-specific peptide consisting
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7 in conjunction with the acconpanyi ng draw ngs. Bri ef
Description of the Draw ngs Fig 1 shows, at the top, the HTLV-I
genome, in the m'MAPLIBRN expanded portion of the genome cont HCHUSHm e
codi ng regions for gp46 and gp2l envel ope proteins, and in the | ower
portion of the figure, the coding regions corresponding to reconbi nant
HTLV-1 peptides p2lE, 2A2B, 2B3A, and 3A3B withyn the gp2l coding region,
and the HTLV-1 MIA-1, MIA-4, and MIA-5 peptides in the gp46 codi ng region.
Figs. 2A and 2B show t hespaitialty ot ittle antishiongcisic geprenee (Se@eifiddOpy5) and

the correspondi ng am nosggifh sz@quran%eé@l?e@el ;N@de@s fcRhrd e rP2eFrG IV
protein of HTLV-I (Fig. 2A), and the g t| de COdI % sequence (SEQ ID

NO 7) and the correspondi ng am ﬁo acl sre‘aﬁence g the p2lE

regi on of the gp21 env ﬁ?%l"‘éitﬁ ortagred.- ‘I’J}Eh(ﬁpgv IZB)' Nelh' agdds of

(ii) non-immunoreactivity with sera that is
(1) immunoreactive with HTLV-1 p21E antigen, but (2)
obtained from humans who are not infected with HTLV-I
or HTLV-II.

10 B. 3A3B Peptide
; The 3A3B peptide from HTLV-I has the upper amino
acid sequence shown in Fig. 4, and is identified by SEQ
ID NO: 30. The peptide is intended, in combination
with the 2B3A peptide, for use in an assay kit and
15 method for screening human sera for HTLV-I or HTLV-II
infection.

As noted above, sera obtained from patients
infected with HTLV-I or HTLV-II contain antibodies
which are immunoreactive with the HTLV-I gp2l1 protein

20 and the p2lE recombinant protein derived from gp2l.
Accordingly, these peptides have been employed
routinely in immunocassay methods and kits for detecting
HILV (I or II) infection in humans. The peptides,
however, also are crossreactive with antibodies

25 contained in the serum of a certainm percentage non-
infected individuals, giving false positives in the
assay. The frequency of crossreactivity appears to be
about 1% of HTLV-negative blood donors, at least in
particular locals in the U.S. where statistics are

30 available.

The 2B3A peptide described above is immunoreactive
with sera from HTLV-infected individuals, but is not
immunoreactive with non-infected individuals, as
discussed above. This peptide this provides a useful

35 antigen for detecting HTLV infection without the false

. positives generated by the p2lE protein. It would be
further useful, in an HTLV assay, to provide a protein
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t he HTLV-1 specific sequences of the oligonucleotide priners used in the
construction of the HILV-1 reconbi nant peptides are indicated. Fi gs.
3A- 3C show t he pWPy#iRR2eot i de sequences of forward priners (FpOI/USAPIITO
identified herein as 1A (SEQID NG 9), 2A (SEQID NO 10), MF1 (SEQ I D NO
11), MF2 (SEQ ID NO 12) and 3A (SEQ ID NO 13), and the reverse priners
(Fig. 3B) identified herein as 1B (SEQ ID NO 14), 2B (SEQ ID NO 15), ML
(SEQ ID NGO 16), MRZ (SEQ ID NGO 17), and 3B (SEQ ID NO 18), where the-
restriction enzyne recogiichi éteredUSRCanreéorsy gdit Hokhei v iJ.HE:[‘S.LcﬁEQs,

underlined. The restri cgdto r;ye gﬁégg iﬁ: di‘;n?ﬁ% fggcg Q@Ef_&ﬂja%
pGEX- ALl are al so presente
the amino acid sequence g H‘Fﬂ\Feslte 8?)1 i®Y&8 ‘?’H’é‘ﬂf‘l %"E ed as
p21lE (SEQ ID NG 6), 1A@-EBCF§EQI1‘EBCF\UE ¥oyh theopIBPertEioNO 20), 2A3B ( SEQ
| D NO 21), 2B3A (SEQ | D NO TER)3A38A3dbri8EQddaribed MyeidhaB2r KSRk BdNO
24), and MF2R1 (SEQ | D ¥gpefPdes, in that the peptide is characterized by
immunoreactivity with sera that is (1) obtained from
humans who are not infected with HTLV-I or HTLV-II, but
(2) immunoreactive with HTLV-1 p21E antigen.

10 This peptide was expressed by a coding region
sequence by PCR amplification of an HTLV-I,” strain MT2
virus, using primers (which contribute 7 codons on each
end of the amplified coding region} from the HTLV-I
variant ATK. Thus, the seven amino acids at either end

15 of the peptide correspond in sequence to the 3A3B
peptide from the HTLV-I variant ATK, and the remaining
interior amino acids correspond in sequence to the 3A3B
peptide from HTLV-I, strain MT2. The corresponding
peptide from HTLV-II, designated herein as SEQ ID NO:

20 34 has amino acid sequence shown at the top in Fig. 6,
and is identified herein as SEQ ID NO: 34.

Fig. 6 shows the amino acid sequences of peptides
containing the 3A3B for three different HTLV-I strains.
The 3A3B sequences are identified in the figure as

25 follows; SEQ ID NOS: 31 = ATK variant of HTLV-I; SEQ ID
NO: 32 « MT2 variant of HTLV-I, and SEQ ID NO: 33 = the
HTLV variant identified bf the locus name HTVENVCH. The
corresponding HTLV-II 3A3B peptide from strain Mo is
identified herein by SEQ ID NO: 34. These nucleotide

30 and amino acid sequences of the gtrains were cbtained
from the Genbank database as described above.

The figure also shows the amino acid sequence
matching between the upper 3A3B sequence and the
corresponding regions of the three HTLV-I strains and

35 the one HTLV-II strain. The segquence homology between
the uppermost 3A3B peptide and the corresponding
portion of the individual-strain gp2l protein is shown
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8 Fig. 5 shows the am no acid sequences of the peptide 2B3A whi ch was
actually constructed (SEQ ID NO 22) and the correspondi ng sequence from
three different PHQRIBtrains (SEQ I D NOS: 26, 27, and 28), @CT/US4/01170
correspondi ng HTLV-11 2B3A peptide (SEQ ID NO 29), and the consensus
sequence for the 2B3A peptide (SEQ ID NGO 1). Fig. 6 shows the am no
aci d sequences of the peptide 3A3B which was aqtually constructed (SEQ ID
NO 23) and the correspondi ng sequence fromthrée different HTLV-1 strains
(SEQ I D NOS: 31, 32, andizpctpy abevehendiing iHid/sbiuend’dBopeaichder fSEQ | D

NO 34), and the consensgg & gng@ Hob1 1§Aﬁ-ﬁﬂ2§9éd% (SE@LD NG 2).
Fig. 7 shows a conpari scngl e uc eot| equences for the
HTLV-1 peptide 2B3A (SEQ é%“%ﬁastﬂ*& f g%)?ﬁq OPRIRRE PipRrTae
2B3A(I1) (SEQ ID NO 36)aClds I‘ESIIiige*3 -8 shows a conparison of the
pol ynucl eoti de codi ng sequernmes cbaderishe dbu¥nte pEPthel €i3433A3GSELUARD. 37)
and the honol ogous. HTLV+l b pajel #erBA3R6ddike sequence for this region, is
shown at the bottom of the figure, and is identified
herein by SEQ ID NO: 2. As above, this sequence is
constructed from the consensus amino acids, where there
10 is complete consensus among the five peptides, and by
the known variations in amino acid, at the eight
positions (X,-X,) where amino acid variations occur.
In this sequence X, is Ror C, X, is Por L, X; is T or
S, X, isSor T, ¥ is Sor P, X, is I, M, or V, X, is N
15 or K, and X; is L or I. SEQ ID NO: 2 thus includes the
five sequences identified above as SEQ ID NO: 30, SEQ
ID NOS: 31, SEQ ID NO: 32, SEQ ID NO: 33, and SEQ ID
NO: 34. It is anticipated that aminoc acid
substitutions other than those included in SEQ ID NO: 2
20 may also be allowed, so long as they do not
substantially affect the immunoreactivity of the 3A3B
peptide as described below.
More generally, the 3A3B peptide includes an HTLV-
specific peptide consisting essentially of the amino
25 acid sequence identified by SEQ ID NO: 2, where the
peptide is characterized by immunoreactivity with sera
that is (1) immunoreactive with HTLV-1 p21E antigen,
but (2) obtained from humans who are not infected with
HTLV-I or HTLV-II.
30
c. HILV-I and HTLV-II Specific Peptides
The 2B3A peptide, and the combination of the 2B3a
and 3A3B peptides described above are designed for use
in an immunoassay method and kit for detecting HTLV-I
35 or HTLV-II infected human sera. The HTLV-I MTA
peptides and corresponding gp46 peptides from HTLV-II
described in this section are useful in such an assay
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(SEQ I D NG 38). Fig. 9 shows the am no acid sequences of honol ogous
LV-1

regi ons of HTLVyl, ﬂg:‘zlz—ﬂ' V-11 gp46 protein in the region of t%%%)‘{%g“
o

peptides identified in Fig. 1 as MTA-1 (SEQ ID NO 3), MA-4

39), and MITA-5 (SEQ ID NO 40), additional HTLV-1 peptide K163 (SEQ I D NO
41), and anal ogous HTLV-I11 peptides identified herein as K15 (SEQ I D NO
42) and 4 (SEQ ID NO 4). Figs. 10A-10D idsl ustrate a 4-zone solid
phase assay plate for use i'n an assay nethod for detecting HTLV-1 or

HTLV-11 infection in haR&ritefar (HPAInIefiiPe oo espi trchiRa Py (BN f or
an HTLV-I positive i ndreddiseect Fory byl BB)V- HIoinfecthiBh)- 1| positive
i ndi vidual (Fig. 10C), and fnar pRefatlat o ANt p¥épertifs okOble MTA peptides
and the corresponding HTLV-II peptides have been
S described in co-pending U.S. patent application for
"HTLV-I and HTLV-II Peptide Antigens and Methods",
Serial No. 07/653,091, filed February 08, 1991, and
corresponding PCT patent application pct/us92/00823,
published August 20, 1992, hoth of which are
10 incorporated herein by reference. The coding regions
Of MTA peptides identified as MTA-1, MTA-4, and MTA-S§
are given in Fig. 1, and encompass the region between
bases 5565 and 5895.
Fig. 9 shows the amino acid sequences of MTA-1
15 (SEQ ID NO: 3), MTA-4 (SEQ ID NO: 39), and MTA-5 (SEQ
ID NO: 40). All three peptidés are immunoreactive
specifically with HTLV-I infected sera, i.e., are not
immunoreactive with HTLV-II infected sera. One smaller
HTLV-I peptide, identified in Fig. .10 as K163 (SEQ ID
20 NO: 41) is also immunoreactive specifically with HTLV-I
infected sera.

The lower portion of Fig. 9 shows corresponding _
HTLV-II sequences which are'épecifically immunoreactive
with HTLV-II sera, i.e., don't show immunoreactivity

25 with sera from patients infected with HTLV-I oaly.
These include K15 (SEQ ID NO: 42), K34 (SEQ ID NO: 43),
and 4 (SEQ ID NO: 4). The smaller peptide antigen, K34
has been shown to have essentially the same
immunoreactivity to HTLV-II infected sera as do the

30 larger peptide antigens K15 and KS5.

The HTLV-I and HTLV-II specific peptides described -
in above may be prepared by the recombinant methods
described in the above-cited PCT application
PCT/US92/008213.

35

II. Identification of 2B3A and 3A3B Peptides
The p21lE polynﬁcleotide'coding sequence,
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Detail ed Description of the Invention I. Definitions Unl ess i ndicated
ot herwi se, the terns given bel ow have the follow ng neani ngs:
"HTLV-conposite eweo sagguence” is forned by aligni ng honol ogouspaimfao@df d
sequences of regions of the env transnenbrane protein of different strains
of HTLV-1 and HTLV-11, and selecting, at each position (i) the consensus
amno acid at that position, or (ii) if the amno acids at that position
are different among the HTLV-1 and HTLV-11 seqdénces, all of the amino acid

variations at that positisR.;fHQ Ré‘?élﬁ' £s ééaen?%‘\ k‘ml\é Sﬂémp%ht glgseguence
shown in Fig. 5 contains m no a varil at | og& I—va a‘{n

sequences of the 2B3A p P8¢9 FreR RS %%VI to Wag o5 S (%EQ?D
NOS: 26, 27, and 28), a@eﬁr@ﬂ%nﬂllthﬂ'LMGQ&FAabe’pt i §eymdEO oD NO 29),
and the consensus sequenegtidds hh&ﬁBEAx@&ﬁbhdxe webEQddRedlQorltheir
"HTLV-speci fic” pePt'del%ﬁéﬁﬁéicg Qlﬂﬁﬁbﬂgdﬁﬁnﬁ$h¥mc99?9&%E€a§%ﬁ?gnce

i.e., either an HILV-1 am_.no, ac sequence, am no aclid
sequence, or one of the 38 ‘g’oﬁﬁﬂs‘r T FERR 'éhlc is lmpponeaArhtegith

i ndi vidual s" refers to m&ﬁr&r@m%e serum nay contain antibodi es which are

crossreactive with some HTLV-1 or HTLV-11 proteins, e.g., p2lE
. A. . .
10 The peptides which were constructed are shown in

Fig. 4. These include recombinant peptides identified
as p2lE (SEQ ID NO: 6), 1A1B (SEQ ID NO: 19), 2A2B (SEQ
- ID NO: 20), 2A3B (SEQ ID NO: 21), 2B3A (SEQ ID NO: 22},
3A3B (SEQ ID NO: 30), MF1R2 (SEQ ID NO: 24), AND MF2R1
15 (SEQ ID NO: 25)

The peptides were prepared by (i) PCR
amplification of the selected coding region from the
HTLV-I strain MT2, insertion of the amplified coding
sequence in a pGEX-GLI expression vector, and

20 _transformation of competent E. coli host cells with the
expression vector, as detailed in Example 1A.

Figs. 3A and 3B show the sequences of the four
forward and four reverse'ﬁrimers, respectively, used in
construction the peptide coding regions. These include

25 forward primers identified as FP-1A (SEQ ID NO: 9), FP-
2A (SEQ ID NO: 10), FP-MF1 (SEQ ID NO: 1l1), and FP-3A
(SEQ ID NO: 13), and the reverse primers identified
herein as RP-1B (SEQ ID NO: 14), RP-2B (SEQ ID NO: 15),
RP-MR1 (SEQ ID NO: 16), and RP-3B (SEQ ID NO: 18). The

30 S' ends of the primers are equipped with recognition
sequences for one or more of the following restriction
enzymes Nco I, Bami I, and EcoR I. The amplified DNAs
can then be cut with the appropriate restriction
enzymes for ligation into a similarly digested pGEX-GLI

35 expression vector. The cloning site of pGEX-GLI is
also presented in Fig 3C.

Each selected peptide coding region is constructed
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protein, but whose serum shows no evidence of HTLV-I or HTLV-11 infection,
as judged by 1.> Failure to detect antibodies to both HILV gag and env
proteins in a contiT ry assay and/or 2.> the failure to dePetssmniir
HTLV-speci fi c sequences by sequence anplification with HTLV-specific
prinmers using the polynmerase chain reaction (PCR) nethod (Kwok et al.,

Li pka et al. 1991). 1. HTLV-1 and HTLV-11 fnv Peptides Fig. 1,
upper franme, represents a portion of an HTLV-I genone which is expressed i-n
t he env by PCR amplification withl@ sellecaed niorbasd@and

gl ycoproteins gp46 and gpiksefineedi Ndbr eRMHE, 6 885kt LELRHRAEERAJ 5180
to 6116 for gp46, and region of the 1A1B peptide, forward primer FP-1A and
reverse primer RP-1B are used to amplify the p21 coding
S sequence.' To construct the coding region of the 2B3a
peptide, forward primer MF1 and reverse primer MR1 are
employed in PCR amplification of the sequence.

B. Screening of Bacterial Lvsates

10 The recombinant peptides from above were screened
in a Western blot éssay format described in Example 1C.
Briefly, whole cell bacterial lysate transformed with a
selected expression vector was fractionated by SDS/PAGE
(Laemmli), electroblotted onto nitrocellulose and

1s examined for immunoreactivity with (i) anti-HTLV-I
antibodies obtained from EBV-activated lymphocytes from
HTLV-I infected individuals (Example 1B), and (ii)
HTLV-infected and control sera. Details are given in
Example 1C below.

20 The results are shown in Table 1 below. In the
table "ND" means "not done®; "I" indicates sera from an
HTLV-I infected individual; "II" indicates sera from an
HTLV-I infected individual, where the diagnosis of
HTLV-I and HTLV-II was confirmed by PCR; "UnInf"

25 indicates sera from an uninfected individual. "Sup®
indicates tissue culture supernatant (diluted 1:2) from
a culture of EBV activated peripheral B-cells from an
HTLV-I positive donor; and "Ind" indicates sera that
are reactive with the recombinant protein p21iE, but

30 that are negative for the presence of HTLV-I or HTLV-II
infection by PCR using HTLV-I and HTLV-II specific
primers and probes.
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bet ween 6117 and 6644 for the gp2l protein (expanded portion of the genone
in Fig. 1). The codi ng regi on between bases 6096 and 6497 encodes a
reconbi nant prot e¥P 244&%¢ gnat ed p21E, which is known to react RET{U$4u}7n
fromHTLV-1 or HTLV-11 infected individuals, but which is also reactive
with a small percentage of individuals who are not infected wth either
HTLV virus (Lal et al., Lipka et al., 1991). Cqgtained wthin the p2lE
codi ng region, and shown at the lower right in the figure, are coding
regions for three HTLV-I peptides identified URLBLu.as 2A28 283A and
3A3B. The present inventjaa-dncludas —the-283A pantida_aodadi-ac )

assay kit and net hod whi
may al so include the 3A3f pe E aper N0 [SASE
peptides which are rel at pe=é—het a:saf et ahd .eiﬁud -of ,teﬁt.rg o
the HTLV-1 or HTLV-I11 ijpf&sted hinag sera AFE'dLLcussed_beln\I * The
codi ng regi on 5565 to 58P5nsshownrat |the | dwemnl eft in {he- figure cgntains
codi ng regions for three} MA; pepti;deg dgscrfi bed ip cp-pending|U Q. pgatent
application for "HTLV-I and [TEV-TT Reptiag AT gENS —angl Vernoas, $erTat
No. 07/653,001, filed Fepridiyro8i—99i-t—ade—dentitethrihe—ed—perding
application and herein =fl  WNTAJA _+ang MEA- Sl These peptildes ngy al s
be used, in conbination jvdhzt he AB3A peptijde, - or + - + +
' J309 II + - . - . :
’ GRE9 Sup + - + - + -
SE4 Sup + - + Ce ] - .
J376 Uninf . - - . - .
15 JCO1 Ind + ND + - - +
JCO2 Ind + ND + - - +
JCO3 Ind + ND + - - +
JCco4 Ind + ND + - - +
JCos Ind + ND + - - +
20 JCO6 Ind +* KD + - - +
JCO07 Ind + ND + - - -

Overall sera from 10 of the 10 HTLV-I/II infected
individuals tested reacted strongly with the relatively
25 large p21E recombinant protein 2A3B. However, only 2
out of the 10 HTLV-I/II antisera tested reacted with
either the 2A2B or the 3A3B recombinant proteins.
Similarly, when the anti-p21E EBV activated B cell line
tissue culture supernatants were tested they both
30 reacted with the recombinant protein 2A3B but not
either 2A2B or 3A3B. This suggests that the central
portion of 2A3B contains the immunodominant epitope of

HTLV-I gp21.
This was confirmed when the recombinant protein
35 2B3A, which contained 44 amino acids from the central

portion of the 2A3B was tested. Ten of the 10 HTLV-
I/II sera tested reacted with the 2B3A recombinant
protein. In addition, both of the anti-p2lE EBV
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t he 2B3A peptide plus the 3A3B peptide, in an assay kit and nmethod for

assaying for HILVgd 9@k bTLV-11 infected human sera. The properties of the
MI'A pepti des which are pertinent to the use in such a kit and : 10e
gi ven bel ow. A 2B3A Pepti de Fig. 4 shows the amno acid

sequences of a 2B3A peptide fromHILV-1 (SEQ ID NO 22). As will be seen
bel ow, the peptide was expressed by PCR anplifizeati on of an HTLV-1, strain
MI2 virus, using priner gmhich‘contribute 7 codons on _each end of the
anplified coding regi on)su t JeFRetrTEegnt At AUt o F PR SB3ATeRPMOEBRRINCE Of
the HTLV-1 variant ATK Pzoteined by a8dikiomet bath ofhtiss anti-p21E EBV

activated B cells tested produced antibodies which

recognized the 2B3A. )

S The location of the epitope recognized by sera
that react with the p21E recombinant protein, but are
negative for HILV-I or HTLV-II nucleic acids by PCR was
also determined. Seven of 7 p2lE indeterminate sera
reacted with the 2A3B and 3A3B recombinant proteins.

10 None of the 7 p21lE indeterminate sera reacted with the
2B3A recombinant protein. Thus the epitopes recognized
by sera from HTLV-I infected individuals and
individuals who are not infected, but possess an
antibody recognizing p21E are differentiatable.

15 With reference again to Fig. 4, it is seen that
the 2B3A peptide is divided roughly in half by the:
MFiR1 and MF2R2 peptides. Preliminary studies
conducted in support of the invention indicated that
neither peptide is immunoreactive with 2 HTLV-I and 2

20 HTLV-II sera that reacted strongly with the 2B3A
peptide. This indicates that the majority of the
sequences of the 2B3A peptide are required for
immunoreactivity with HTLV positive sera.

25 C. Preparation of Purified Proteins
Recombinant 2A2B, 2B3A, and 3A3B peptides were

prepared from bacterial lysates of transformed
bacteria, as detailed in Example 1D. Briéfly, the
cells were grown under conditions v'which induced the

30 expression of recombinant protein, pelleted by
centrifugation, and lysed by several cycles of freezing
and thawing. After lysis, proteins were solubilized by
addition of Triton-X100™ and insoluble cellular debris
was pelleted by centrifugation.

35 The supernatant fraction was passed over a
glutathione agarose column,‘ and bound proteins were
eluted with 5 mM glutathione. Protein containing
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the seven am no acids at either end of the peptide correspond in sequence
to the 2B3A peptide fromthe HTLV-1 strain ATK and the remaining interior
am no aci ds corre¥p8#iRn sequence to the 2B3A peptide from HECPAUSIM/@IMAI N
Mr2. The single-letter and triple- letter amno acid codes in the figure
conformto standard convention (e.g., Maniatis). According to an

i nportant aspect of the invention, and as detailged below, the peptide is
(i) inmunoreactive with sera from human subjects infected with HTLV-1 or
HTLV-11, but (ii) not inmaiyséacei rbevptdreserirachidns.s i nmunoreactive with
HTLV-1 p2lE antigen, but whi g8 ${XQWbe Nippétdpn@ecdc EiL \od3a04ndTEhYs ||

I nfection, for exanple, %CPQBSQE? gglér g%ré(& rdtqke ue Cessélﬁgsp he serum
e

sampl e, as discussed belo n aci qagnces of
peptides containi ng t he SABFAIR FYRERFEES dreFhedsntg- ?—FI'L‘@'SId%SFFbP%’s byj dentifi ed
herein as ATK, Mr2? and ¥4rhell emdloneorHdy\alterpeyivedescomdtmtnt! seskdagr ei n
as strain MO These nucl eoti de and am no aci d sequences of these HTLV
variants were obtained fgom th iy ‘ . b‘se The | ocus
names of the strains which can es fromthe

Genbank data base are as fol Fﬁwurﬁt?ﬁﬂmeﬁ%egﬁnﬂn:’ﬁ‘ pRCideE\VETOm, ar i ant
ATK, HTVENVAA = env r egiaRovef were exmidned ymrd Mestddi2bldd Iasdat= fanot her nore

di vergent HTLV- | 160|aifimmﬁﬁdreact1v1ty with 56 sera from HTLV-positive
; individuals, 7 sera from HTLV negative individuals, and
18 sera from p2lE reactive, HTLV indeterminate
individuals, as identified in Table 2 below. As seen,
the 2B3A peptide was immunoreactive with all of the
15 =~ HTLV-I and HTLV-II positive sera, but was not

crossreactive with non-infected sera. By contrast, the
3A3B peptide was reactive with some of the HTLV-
positive sera, but reacted with all 18 of the non-
infected sera (which were also immunoreactive with the

20 P21E peptide).
Table 2
=
P21E Recombinant
Sera Proteins

2328 2837 3A3B

25 HTLV-I Infected PCR + 1/8 26/26 | 14/26

] HTLV-II Infected PCR + 0/8 28/28 19/28

‘ P21E Immunoreactive HTLV PCR (-} 4/16 0/18 18/16

HTLV Negative/p2lE Negative 0/1 0/7 1/7

30 IV. HILV-I and HILV-II Diagnostic Method and Kit
Four basic types of diagnostic applications‘of the
2B3A peptide (defined to include the composite 2B3A
peptide) of the invention will be described.
The First general assay ﬁype is an enzyme- immuno-
35 assay for screening human sera for .H'I'LV-I or HTLV-II
infection. In this assay format, a solid phase reagent
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HL3V2CG = MbT strai n of HTLV-11. The figure also shows the am no acid
sequence mat chi ng en the upper 2B3A sequence and the cor lng
regi ons of the three &‘I%LV- strains and the one HTLV-II straiﬁmwm
sequence honol ogy between the uppernost 2B3A peptide and the correspondi ng
portion of the individual-strain 12
gp21 protein is shown directly above the am n@2acid sequence of each
strain. The degree of honolo ;s indicated by ":" for identical sequences
and a bl ank for non- mat chi T dFRo WEPHR: ASSPYFa%e 1S an enqyme;pmguno-
sequences (i.e., the p@ssapniprobcréerniggoiumeni serandpd BBY0E e HTLV-IT

corr espondi ng to the Hiiifetriptite ki gaay2ESdhacar £ doleatpasedré ern@e

}‘\/lrrgu\rlgr ?ZnI Olo:‘ oV\HI'SI' V-SE,QHaDi&g § ?f)cﬁ\lgg%%aﬁﬁnéeﬁdwvarl ant Hg%l f | e§8b3_/

the | ocus name B41281 erum, under cond:.t::.ons which allow ant::Lb

binding to the peptide on the reagent. The assay may
also utilize additional HTLV péptides, either
recombinant or derived from HTLV viral lysate, bound to
the solid phase. After washing the reagent to remove

10  unbound serum components, the reagent is reacted with
an reporter-labeled anti-human antibody, to bind
reporter to the reagent in proportion to the amount of
anti-HTLV-I oxr HTLV-II specific antibody bound to the
2B3A peptide and any other HTLV peptide(s) also bound

15 to the solid support. The reagent is again washed, to
remove unbound antibody, and the amount of reporter
associated with the reagént is determined. The
reporter-labeled antibody, and additional reagents
which may be required for reporter detection, are also

20 referred to herein as reporter means for detecting the
presence of human antibody bound teo the peptide antigen
on the solid support.

The second assay type is an enzyme immunoassay for

both detecting antibodies to HTLV-I and HTLV-II and

25 differentiating HTLV-I and HTLV-II infected
individuals. 1In this assay format, recombinant peptide
antigens capable of specifically detecting antibodies
against HTLV-I, or HTLV-II, or both HTLV-I and BTLV-II
are attached to a solid phase réagent at different

30 locations. Duplicate samples of the serum to be tested
are added to the appropriate regions of the solid phase
reagent, after which the assay is preformed essentzally
as described above.

Fig. 10A illustrates a speczfic embodiment of a

35 solid phase reagent of the this type. The reagent
includes a solid support 10 which forms part of a kit
for use in detecting HTLV-I or HTLV-II infection in
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correspondi ng HTLV-11 2B3A peptide fromstrain Mo is identified herein by
SEQ ID NO 29. The strains displayed in figure 5 and figure 6 bel ow are
representati ve ofwokeisshizf f erent ami no aci d sequences obt ai ned HForasd401170
approximately 30 separate variants of HTLV-1, STLV, and HTLV-11 (the am no
acid and nucl eoti de sequences of all of the variants can be obtained from
t he Genbank dat abase). The consensus sequence of the five 2B3A
sequences, i.e., the HILV conposite sequence f this region, is shown at

the bottom of the figur anaadsé,_smg danilebl edrgéeg@&rlgyhagE@l{.Q NQecdna, Thi s
sequence i s constructed JJ&H” n% 3o Eﬁ%”%gécﬂ%”%&%' d?nq%"é*;?éc? 2k 613n

conpl ete consensus anobng the nown variati

anino acid, at the six glésl 79 n‘sq (ﬁii’rer"f“ﬁlé(rr]’}e &P ZME P d@F surface

vari ati ons occur. |n thiadtached 2832 jeptifle implEcwies) TRiisr epne dsL or |,

X erL r] S:E% :<D0lr\|0 R, 19([ ﬁr I |immSnbrédct Ve aﬁdhﬁﬁmbdiés Rrod HPLVasuhi¥ied Iderlf EEQ
or t hus ye nt e as

I D NO 22, SEQ | D NCS: Zégfﬁg%f{ﬁiﬂg 58 %E %E%%ci%@ b&%%lg NO 29.
It is to be expected that-2&ff By Fo’r?%"“&?ﬂ‘é'r“fﬁ%ﬁ“t‘Ho%*@

specifically included i rP23EQrerbiNg bur shgw dios evistenge| ofvETLV S ok OHELVagIt hey
do not substantially af fiegkectiwn.i munoreactivity of the 2B3A peptide as

descrl bed below. 14 Mre genglalli¥n idbe 283RsPERFalE Lrakh&s 3238 peprige
molecules. This zone is immunoreactive with antibodies
which are crossreactive with the HTLV-I p21E peptide,
but in which the serum itself shows no evidence of
HTLV-I or HTLV-II infection, e.g., by PCR detection of

15 HTLV-specific sequences.

Reaction zone 16 has surface attached peptide
molecules which are immunoreactive specifically with
serum antibodies from HTLV-I infected.individuals. One
preferred HTLV-I peptide is the MTA-1 peptide

20 identified above (SEQ ID NO: 3). A variety of related
gp46 peptides, including MTA-4, MIA-5, and K163 (all
shown in Fig. 11) may also be employed.

Reaction zone 18 has surface attached peptide .
molecules which are immunoreactive specifically with

25 serum antibodies from HTLV-II infected individuals.

One preferred HTLV-I peptide is the K55 peptide
identified above (SEQ ID NO: 4). Other preferred HTLV-
II peptides are the X15 and K34 peptides identified
above (SEQ ID NO: 4 and SEQ ID NO: 43).

30 The solid surface'reagent in the above assay is
prepared by known techniques for attaching protein
material to solid support material, such as a polymer
support or the like. The support may be provided with
reactive surface groups, such as amine aldehyde,

35 carboxyl, alcchol, or sulfhydryl groups. The peptide
attachment methods generally include non-specific
adsorption of the protein to the support, or covalent
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i nvention includes an HTLV-specific peptide consisting
13 essentially of the amno acid sequence identified by SEQ 1D NO 1,
where the peptiddQ¥1&R2racteri zed by: (i) i munor SETUSHALI0L o
sera from human subjects infected with HTLV-1 or HTLV-11, and
(i1) non-imunoreactivity with sera that is (1) i munor eactive with HTLV-1
p21lE antigen, but (2) obtained from humans whggare not infected with
HTLV-1 or HTLV-11. B. 3A3B’ Pepti de The 3A3B peptide from
HTLV-1 has the upper anPhEAGhERHC seftbACRrarednn SYPiFRly 4hroveh astregentifi ed
by SEQ ID NO 30. The pepinelgrbep, niocadetbmicAl [ HekBeiveOgroup on the

solid support, such as an activated carboxyl, hydroxyl,

or aldehyde group. Methods for attaching peptides to

5 solid support surface, either by non-specific

adsorption, or chemical derivatization, are well known.

In a typical assay method, a suitable dilution of
a serum sample is placed in contact with each of the
four reaction zones in the solid-phase reagent.

10 Generally, the serum sample is placed on each zone in
an amount sufficient to cover the zome, e.g., 50-200 gl
serum sample. The serum is incubated with the reagent
under conditions sufficient to allow immunoreaction of
the serum antibodies with the sﬁpport-bound peptides.

15 Typically reaction conditions are at 37° C for 30-60
minutes.

Following incubation, the reagent is washed with
physiological buffer of the like to remove non-bound
and non-specifically bound serum material. To each of

20 the washed zones is then added a drop of detection
reagent (s), such as enzyme-labeled anti-human antibody,
to bind enzyme to the reagent in proportion to the
amount of bound anti-HTLV-I antibody on the solid
support. The reagent is again washed, to remove

25 unbound antibody, and the amount of enzyme associated
with the reagent is determined.

Fig. 10B illustrates the reaction-zone pattern
which may be obhserved in a serum sample from an HTLV-I
infected individual, where the cross-hatching indicates

30 a detectable immunoreaction. In the present case, no
reaction with the second zone has occurred, although
some HTLV-I samples may be immunoreactive with the 3A3B
peptide in the second zone (Table 2 above). The
reaction with the third, but not the fourth zone,

35 indicates infection by HTLV-I oniy.

' Fig. 10C illustrates the reaction-zone pattern
which may be observed in a serum sample from an HTLV-:I

SUBSTITUTE SHEET (RULE 26)

Th;s Sheet Has Been Rep

N .




with the 2B3A peptide, for use in an assay kit and nethod for screening
human sera for HTLV-I or HTLV-11 infection. As noted above, sera

obt ai ned from patwes#/ssiznf ected wi th HTLV-1 or HTLV-11 cont ai recarussdmach es
whi ch are i munoreactive with the HTLV-1 gp21 protein and the p2lE

reconbi nant protein derived fromgp2l. Accordingly, these peptides have
been enpl oyed routinely in i nmunoassay nethods d kits for detecting HTLV
(I or 1l) infection in humans. The peptides, however, also are

crossreactive with anti boslieRted OitidaD@chli.n :trh&hS@rdiJﬁbOftrﬁa G@f‘ﬁnﬁi n

ber centage non- 1 nfect edaldldoli dW1als. 1hfbDldcALS SRS dbr e AR5V
The frequency of crossreact.l vi té}ﬂaggear S atlve

bl ood donors, at |east ifafPi 31?(?(?3%‘1? nT é’%ere §F Stioms
are avail abl e. The mtbepﬁqw@dé%lérn%c}hab@v@dl zonepmipdicasesi ve with
sera from HTLV-infected igfbicichialySHTIMHIII 6n23Qt | Mmunoreactive with

non-infected individuals, as F%éﬁ'&ssﬁfb a%ﬁeuﬂ?tr%tﬁ@péﬂéj%eié'ﬂl%anQrYé des a
useful antigen for detecti ng \é%‘fﬁY osL.tives
d

generated by the p2l1E pr%atté:l ey ‘g%nuge?etﬁ“m ? e 2

assay, to provide a protngTlnfected, but cross reactlve serum. The absence of
reaction with the first zone indicates no infection by

10 HTLV-I or HTLV-II, even though the serum contains a
cross-reactive antibody which recognizes the 3A3B
peptide. The absence of reaction with either the third
or fourth zones further confirms the absence of HTLV-I
or HTLV-II infection in the test serum.

15 - A third general assay type is a Western blot assay'
for use in confirming HTLV-I or HTLV-II antisera. This
assay format includes, in addition to one of the g21
peptide antigens described in this invention, one or
more gp46 recombinant.peptides, described in U.S.

20 Patent No. and PCT patent application
PCT/US92/00823 that are effective at detecting and
differentiating serum antibodies to HTLV-I and HTLV-II.
In one preferred format, the confirmatory peptides
include the p24 gag protein from HTLV-I viral lysate

25 and the p21E recombinant envelope protein containing a
large portion of the HTLV-I gp2l envelope protein. The
HTLV-I viral lysate detects almost all sera containing
antibodies to HTLV-I and/or HILV-II gag proteins.
Antibodies to the HTLV-I and HTLV-II env region are

30 detected by the p21E recombinant protein, however, some
sera from uninfected individuals will also react with
the p21E protein (Lal, et al.; Lipka, et al., 1991).
The sera is diagnosed as being infected with HTLV-I or
HTLV-II by the reactivity it displays towards the HTLV-

35 I gp46 peptide antigen MTAl and the HTLV-II gp4é
peptide antigen K55. Thus, if a particular infected
serum reacts with MTAl and not K55 the individual is
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14 which detects non-infected p2lE positive individuals, but not
HTLV-infected individuals, as a confirmation that the serumtested is
non-infected, evER*AB&h it is cross-reactive with the p21E BrivRfpHmn
The 3A3B peptide described herein has the desired properties, in that the
peptide is characterized by inmunoreactivity with sera that is (1) obtained
from humans who are not infected with HTLV-1 orgHTLV-I11, but (2)
i mmunor eactive with HTLV-1 p21E anti gen. Thi s peptide was expressed
by a coding region sequéfcectpd PEOFR HFBVr§i cAfiWe SevenseH® \rrue theain M2
virus, using prinmers (windbvichalr¢dnibe d. cadeas aanbeiaghiefutceld witd
anpl [ 11 ed coding regi onkriyofe.{ NavdillaVibng' Al Blils MdterkNbifor LBREAGYEL-AM NO
acids at either end of the tide correspond 1 n_sequence to the
peptide fromthe HTLV-I asﬁﬂpgﬁf'e%ﬁn 5ﬁ8°‘tpcﬁg ‘%ﬁ&ﬁ%ﬁ’glﬁﬂ‘& PBY S¥iABksci ds
correspond in seqifence t{BORSRESZASB FHept Lirkal r etnadiTL \1SP2bk¢ r IpnthdBR. The
correspondi ng studies the described assay had a specificity of 99%
' and a sensitivity of 99% for detecting HTLV-I and HTLV-
II infected individuals. Details of the blot procedure
- are given in Example 2B and in the cited publications.
10 In another embodiment of the Western blot assay
the p21E recombinant protein is replaced by- the gp21
peptide 2B3A described in this invention. In this
format either the HTLV-I or HTLV-II version of the 2B3A
peptide detects antibodies to either the HYLV-I or
15 HTLV-II gp2l1 protein. Due to the ‘lack of reactivity of
the 2B3A peptide with sera from uninfected individuals
who crossreact with the p2lE recombinant protein, this
agsay would be expected to have a much greater
specificity for HTLV infected individuals with
20 egssentially the same sensitivity currently exhibited by
tests using the p2lE recombinant protein.

A final embodiment might include both the 2B3A and
3A3B peptides. Truly HTLV infected individuals would
react with 2B3A and possibly the 3A3B peptides.

25 Individuals who are not infected with HTLV-I or HTLV-II
but who possess antibodies which cross react with the
P21E recombinant protein, and so may be positive on
HTLV screeninc 1issays, will react only with the 3A3B
protein. This abodiment would have the advantage of

30 providing an a .gen which will give a positive signal
for both the truiy HTLV infected individuals and the
uninfected, HTLV indeterminate individuals. This
allows for a more precise determination of a given
individual's seroreactivity.

35

SUBSTITUTE SHEET (RULE 26)

U

act



peptide fromHTLV-11, designated herein as SEQ ID NO 34 has am no acid
sequence shown at the top in Fig. 6, and is identified herein as SEQ | D NO
34. Fig. 6 swowangslre am no acid sequences of peptides conparDssag ke
3A3B for three different HTLV-I strains. The 3A3B sequences are identified
in the figure as follows; SEQ ID NOS: 31 = ATK variant of HTLV-1; SEQ ID
NO 32 = MI2 variant of HTLV-1, and SEQ ID NO 33 = the HILV vari ant
|dent|f|ed by the | ocus name HTVENVCH. The corr@gpondl ng HTLV-11 3A3B
peptide fromstrain M g idegiiibss; ; 34. These

nucl eoti de and am no aci d seqyences .o ralns_ Wer e obt ai ned fromthe

Genbarik dat abase as descri bed-8BotRS 19 mTf:i © YaPEI R 48 3VERE e anino
aci d sequence matchi ng bEPTRASiItiPR qPppeinizg3the @f3A rertade imunogenic
correspondi ng regi ons of pepreidehcaeridfl b6 Iwhith aihes papich deh €s GoanlT L \olrk

strain. The sequenge honghb&stibeieernt RACHRRE dHRShLi R AIBLESNEdRa ARG Lhe
corresponding portion of H’E‘lwe sbggiélllcdggélgsetn&g' rnegqgglc rfscz).ts :l.xglg Iegssen 1\Mi1y
of the amino acid sequence identified by SEQ ID NO: 22,
in combination with a an immunogenic peptide carrier.
Particularly useful immunogenic carriers for the

10 peptide(s) include keyhole limpet hemocyanin (KLH),

' tetanus toxoid, poly-l-{Lys:Glu), peanut agglutinin,
poly-D-lysine, diphtheria toxoid, ovalbumin, soybean
agglutinin, bovine-serum albumin (BSA), human serum

' albumin, and the like.

15 The 2B3A peptide may be conjugated to the carrier
by a variety of known methods, including chemical
derivatization and by genetic engineering techniques.
Such latter technique is discleosed in more detail by
Gerald Quinman, "Proceedings of a Workshop," November

20 13-14, 1984. Vaccines and inocula of the present
invention may be administered by injection, usually
intramuscularly or subcutaneously, orally by means of
an enteric capsule or tablet, as a suppository, as a
nasal spray, and by other suitable routes of

25 adminigtration. For a human patient, a suitable dose
of the polypeptide depends, in part, upon the chosen
route of administration and a number of other factors.
Included among those factors are the body weight of the
mammal to be immunized, the carrier when used, the

30 adjuvant when used, and the number of inoculations

desired to be used. : .
Individual inoculations for a human patient typi-
cally contain unit doses of about 10 micrograms to
about 100 milligrams of polypeptide, exclusive of any
35 carrier to which the polypeptide may be linked. If de-
gired, a series of doses may be administered over a
period of time for optimum immunity. Unit dosage forms
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15 directly above the am no acid sequence of each strain. The degree of

honol ogy is indic o (Jn%éz :" for identical sequences and a blank for
non- mat chi ng am no resi dues. The consensus sequencePeFUBL1TG ve

3A3B sequences, i.e., the HTLV conposite sequence for this region, is shown
at the bottomof the figure, and is identified herein by SEQID NGO 2. As
above, this sequence is constructed fromthe cggsensus am no acids, where
there is conplete consensus anong the five peptides, and by the known
variations in amno aci ®f &hettrecdngmanpatiq benpravified s [ifXfesinel, wher e
anino acid variations oommtaihing bhe aFeumEeoxéE ahbuiss Bfoihecpoﬁﬁpl’.] is P
or L, X3 is Tor S Xerdigels S or T, X[err] |s Sor P, Xerr] M or
V, Xerr] is Nor K, and X e is L or Q I D NO thuslncludesthe.
five sequences i dent i fied ab%)vea YsSGHS | WgeSE@thIRE% in33 vagedne D
NO 32, SEQID NO® 33, &FdaBE@ocplrgnis3aresent| tn ant I'ef fegt ive tamatnwm no aci d
substitutions other thawhibbsecunc|dapedds upShQu IVArhety 2fNByctdir§0adq g

al | oved, 50 |ong as t hekell® Bohmst34aN oY offda3Chrid]®el JUNRERIyY 1 1Y Of
the 3A3B pept de as des% '155?: ot%eL.ge ‘mammal to be immunized, the carrier moi-

ety used, the adjuvant used, the duration of protection
10 sought, and the desired immunization protocol.

VI. Anti-2B3A Peptide Aptibodies
This section describes the preparation of human
monoclonal antibodies (Mabs) specific against the 2B3A
15 peptide, the preparation of human recombinant
antibodies (Rabs) specific against the 2B3A peptide,
and uses of the antibodies as a passive vaccine against
HTLV-I viral infection.

20 A. Preparation of Human Anti-2B3A Mabs

Hybridomas which produce anti-2B3A antibodies can
be generated by fusing an anti-2B3A antibody-producing
lymphocyte isolated from B lymphocytes from an HTLV-I
or HTLV-II infected human, with a fusion partner

25 myeloma cell, using hybridoma production techniques
known in the art (Harlow).

In one exemplary method of hybridoma production,
B-lymphocytes isolated from the peripheral blood of an
asymptomatic HTLV-I infected individual are activated

30 with Epstein-Barr virus (EBV), and subsequently
selected for antibodies which are immunoreactive with
the 2B3A peptides, as described in Example 1B. )

Culture of cells showing positive anti-2B3A
activity are expanded and fused with a suitable human

35 or mouse-human myeloma fusion partner, such as the GLI-
H7 myeloma partner cells described in the Materials
section below, using polyethylene glycol (PEG) as a
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More generally, the 3A3B peptide includes an HTLV- specific peptide
consisting essentially of the am no acid sequence identified by SEQ I D NO
2, where the peptWe@8&2characterized by i nmunoreactivity w t hPE&S8Qtmat i s
(1) immunoreactive with HTLV-1 p2lE antigen, but (2) obtained from humans
who are not infected with HTLV-1 or HTLV-I1. C. HTLV-1 and HTLV-I
Specific Peptides The 2B3A peptide, and thg conbination of the 2B3A
and 3A3B peptides descri bed above are designed for use in an inmunoassay
met hod and kit for detectssfeddTLiydridbmdd lavel thémisetéakdhbyairowehain aThe

HTLV- | MTA pept i des andgor [.s0andi didgORAt, 08Pk  deS ah Bt 0L LhyilgagLi bed

in this section are useful I1n_s as
16 and ouabagn, accordinéyto well-established criteria
{Mitchell).
5 Supernatants of hybridoma cultures are tested for

presence of immunoglobulins which are immunoreactive
with the 2B3A peptide, for example using methods
described in Example 2.
Positive hybridoma cultures identified by the

10 above steps are subcloned by limiting dilution and re-
tested for immunoreactivity with the 2B3A peptide.
Positive subclones are expanded and are further tested
for immunoglobulin isotype and for 2B3A peptide

 immunoreactivity.
15
B. Prepa i i i-
Antibodiesg

Cultures of hybridomas which produce anti-2B3A
Mabs are prepared as above. Messenger RNA (mRNA) is
20 isolated from the cells, and the mRNA is used to
prodﬁce corresponding cDNA's according to well-known
methods (Maniatis).
The coding sequences for the light-chain and
heavy-chain variable regions of the immunoglobulin
28 genes are amplified by PCR methods employing known PCR
primers for heavy and light chain IgG variable regions
(Larrick, 1989, 1991, 1992). The amplified coding
sequence fragment for the light-chain variable region
is purified, cut between appropriate restriction
30 enzymes, and inserted into a suitable expression vector
for expression of IgG light chain, following published
procedures (Larrick, 1989, 1991, 1992). The
construction of one suitable expression vector,
identified herein as pSXRD.kappa-I1gG is given in
35 Example 3.
The amplified coding sequence fragment for the
heavy-chain variable region is similarly purified, cut
appropriate restriction enzymes, and inserted into a
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and kit for disti ngui shing between infection by HTLV-I and infection by
HTLV-11 infectiongg The preparation and properties of the MT@B@e | des
and the correspondl ng 8l’-ﬁLV—I | peptides have been described i TCg?

U S. patent application for "HTLV-I and HTLV-I11l. Peptide Antigens and

Met hods", Serial No. 07/653,091, filed February 08, 1991, and

correspondi ng PCT patent application pct/us92/@@823, published August 20,
1992, both of which are incorporated herein by reference. The coding
regions of MIA pepti deS i 630S FrREeSSdoRYector ok #XPrasqinm R 19G keaylyyen
in Fig. 1, and enconpasshahe, rfodiovidge puekishe gprsediifs Abarri8R5. 1989, F| g.
9 shows the anmino aci d SBQUENCeReofuilEhid expBEbdiloR Mdtos) foMEApdeds3ng

NO 39), and MIA 5 (SEQerkhdkly-dhlin ShkidfiorotSl L% A norlgggtlve

specifically with LV-1_infecfed sera, I acti W th
HTLV-11 infected sera. GF6 Sl I%g? ‘ﬁFE?/rlcaﬁeb?l"t?@“F‘Eféﬁfll bY a@difyingga 10 as
K163 (SEQ I D NO 41) i s PSPERL jviegherr@avitnogenpclanf Piegd, yCAl it byHadditlion

i nfected sera. The dfosergephedvyorhain oistdhes bedﬁ:gCQééﬁ'i:OQﬂQi-ﬁg:kmLV‘ I
sequences which are spegiggbfal ymma éfa%ﬁ&hyeaf@ E&J’g J.ulgf§8§%d l!ﬁlﬁ?/ |

don't show i mmunor eacti vi WICBO serea 3 tients In
only. These incl uijoe K15 i%ﬁl NeT Ch2yH7 1eeal3 S8drg 3 equ.)on or

ectroporation. Selection for the heavy plasmid was
carried out using antibiotic GENETICIN™ (G418, BRL
#860-1811I). Cells are assayed for IgG production and
- subcloned. The subclones are assayed for binding to
the 2B3A peptide. Positive clones were subcloned
15 several times to guarantee purity. '
Alternatively, a clone selection method, such as
has been described (Huse, McCafferty) may be used to
generate recombinant anti-2B3A antibodies, employing as
a source of B lymphocyte variable-region coding
20 regions, cDNAsS prepared from B lymphocytes isolated
from a human infected with HTLV-I or HTLV-II.
The cDNA'S are inserted into phage vectors, the
vectors are expressed in a suitable E. coli bacterial
host, and the released phage are selected by affinity

25 binding to a solid support containing the antigen. The
captured phage are then used to reinfect a bacterial
host.

C. PRassive Vaccipe Compogitions . .

30 The human anti-2B3A Mabs or Rabs prepared as above
are employed in a vaccine composition for use in the
treatment and/or prophylaxis of HTLV-I and/or HTLV-IT
infection. 1In this approach Mabs or Rabs which
recognize the 2B3A peptide are administered to

35 individuals who may have been exposed to and/or
infected with HTLV-I or HTLV-II. Binding of these
antibodies to HTLV-I infected cells then provides a
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and 4 (SEQ ID NO 4). The snmaller peptide antigen, K34 has been shown to
have essentially the sanme i nmunoreactivity to HILV-I1 infected sera as do
the | arger pepti d&osatggens K15 and K55. The HTLV-1 and HptMussueniro
specific peptides described in above may be prepared by the reconbi nant
met hods described in the above-cited PCT application PCT/US92/00823. 1.

I dentification of 2B3A and 3A3B Peptldes The p21E pol ynucl eoti de
codi ng seguence, 17 identified herein

as SEQ ID NO 5, is ShoWRuhdrali Gmmie 286bdsteliagck r&@k%}a%eéo&féc@y%‘m
was derived froma p2lE ¢|.anind. YEGLOL{ S3THE! Al byt ANEIRELS .

The anti-HTLV-I antibodies are formulated i: a

suitable solution for injection, typically by
5 parenteral route, to form the vaccine composition. The

compositioh is administered in an amount effective to
block HTLV infection, in an uninfected individual, or
to inhibit viral replication in an infected patient.
Preferred antibody dosage is in the range between about

10 0.5 to 5 mg antibody/kg body weight. The composition
may be administered at spaced intervals, preferably
about 1 to 4 week intervals, for treatment of an
infected individual. Vaccinationh may be prior to an
expected infection, or in treating existing HTLV-I

15 infection.

In cne general application, infants whose mothers
are diagnosed as having HTLV-I are injected with the
antibody composition, to prevent development of the
viral infection, particularly when the infant is breast

20 fed over an extended period. The antibodies may be
administered parenterally, e.g., intramuscularly,
subcutaneously, or intravenously, or in the case of
infants, also by oral administration, in a method for
treating or preventing HTLV-I by immune prophylaxis.

25 '

VII. 1Identification of 3A3B Crossreactive Protein(s)

The identification of HTLV epitope 3A3B which is
specifically crossreactive with HTLV-noninfected humans
can be used, according to'procedures described in this

30 section, for identifying the protein(s) which are
responsible for inducing the cross-reactive antibody.

A. Antibody Identification of Protein

Polyclonal or monoclonal antibodies specific
35 against the 3A3B peptide may be employed to isolate and
identify cross-reactive peptides present in the serum
of cross-reactive individuals, i.e., individuals who
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peptides within this region were tested for their | mmunoreactivity with

HTLV-1 and HTLV-]1 infected sera, and with non-infected sera which is -
i munor eacti ve W¢RYBRE pepti de. A. Preparation of Balt¥yy4piire
Lysat es The peptides which were constructed are shown in Fig. 4. These

I ncl ude reconbi nant peptides identified as p2l1E (SEQ ID NO 6), 1Al1B (SEQ
ID NO 19), 2A2B (SEQ ID NO 20), 2A3B (SEQ I BANO 21), 2B3A (SEQ I D NO
22), 3A3B (SEQ ID NO 30), MFIR2 (SEQ ID NO *24), AND MF2R1 (SEQ I D NGO 25)
The peptides were pr epe?rrédn?gﬁ"-(li"? mtaﬁrﬂqeﬁﬁéﬁ?lﬁnmvtﬁé“%l%t whos=ndi ng
region fromthe HTLV-| setumiis Mfdss-reaetiveowioh tHec Hamplp2fiEeshuwigdhng

sequence in a pGEX-GLI exprﬁgsaaal\/ﬁ@boam%@d twsfeoarpatweﬂozm‘l grpet ent

E. coli host cells V\ntr;pm%helo Eressg}f}g d}eac tailed in Exapple 1A
Figs. 3A and 3B show t RS SEtiTeAcRA 5P HErdS, aF TS r%o SV EHP Pever se
prinmers, respectively, “§SBREqUEScOHPSUERS é@?h@e&ﬁéﬁ?l e 3psdgeRy (Haglowis.
These incI ude forward FhenpersiddemtibesdisprEfedablySEMjugadéd o) a FP- 2A
(SEQ ID NO 10), FP-MFhuf&fd @amerlé}.maad FRer3As( SERALP Maped3 et3), and the
reverse priners identif |e89 yg%r | m]ec d( §Et% IaDs‘I}Iqale4) an:.mal s %EQ I D

NG 15), as a rabbit, for generating polyclonal antibodies, or a
10 mouse, or producing Mabs.

Alternatively, the antibody may be purifiéd by
affinity purification by attaching the 3A3B peptide to
a solid support, and capturing antibodies from cross-
reactive individuals, employing known affinity

15 purification methods (Harlow).

To isoclate the cross-reactive protein from a
cross-reactive individuai, anti-3A3B antibody from
above is attached to a solid support, by standard
derivatization methods, and a sample of plasma or whole

20 cell lysate isolated from the 3A3B crossreactive
individual is passed over the support bed, to entrap
cross-reactive proteins on the support. The trapped
proteins can be released from the column, candidate
proteins can be purified by preparative SDS-PAGE or

25 Chraomatography, and the purified proteins can be
sequenced using standard methods.

Once a partial protein sequence is obtained, it is
possible to identify the coding sequence responsible
for the peptide using methods well known to the art

30 {Maniatis et al., SISPA patent). One such method would
involve isolating nucleic acids from a serum and/pr
PBMC sample from 2 3A3B crossreactive individual
followed by construction of a Agtl0 library. The
resulting library would be probed with labeled

35 degenerate primers to identify clones containing
hybridizing sequences in the serum w ich may encode the
igsolated 3A3B crossreactive protein. Other
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RP-MR1L (SEQ ID NO 16), and RP-3B (SEQ ID NO 18). The 5' ends of the
primers are equipped with recognition sequences for one or nore of the
follow ng restri o mnsanzymes Nco |, BanH |, and EcoR |. The aopuidskiogs DNAsS
can then be cut with the appropriate restriction enzynmes for ligation into
a simlarly digested pGEX-G.l expression vector. The cloning site of

pGEX- Gl is also presented in Fig 3C Each_sel ected pepti de coding
region is constructed ' 33 18 by PCR

anplification with a selm_%e&s'&lt:?imr Und&d o8 ViSdyoRda MHeMBEopd QF &r4@MPI €, to
construct the coding regqi of .the

|0£.c 1A%F J)%%tld , L_grward primer FP-1A and
reverse priner RP-1B ar éF§ ’é(f‘“f‘SnaWI ] ?/ the PYE0ui ng sequence. To
construct the coding region of the 2B3A peptide, forward priner M1 and
reverse prinmer MRl are The following examples illustrate various aspects

S of the invention, but are in no way intended to limit

the scope thereof.

Materials
The materials used in the following examples were
10 as follows:

Enzymes: DNAase I and alkaline phosphatase were
obtained by Boehringer Mannheim Biochemicals (BMB,
Indianapolis, IN); ECORI, EcORI methylase, DNA ligase,
and Polymerase I, from New England Biolabs (NEB,

15 Beverly, MA); and RNase was obtained from Sigma (St.
Louis, MO).

Other reagents: ECORI linkers were obtained from
NEB; and nitro blue tetrazolium (NBT), S-bromo-4-
chloro-3-indolyl phosphate (BCIP}, 5-bromo-4-chloro-3-

20 indolyl-f8-D-galactopyranoside (X-gal) and isopropyl f-
D-thiogalactopyranoside (IPTG) were obtained from
Sigma. )

The GLI-H7 cell line is a human-mouse

heteromyeloma fusion partner cell line, constructed

25 from fusion of a mouse NS-1 myeloma with a human
activated B lymphocyte, as described by Carroll. The
HEp-2 cell line is an epidermoid carcinoma (from human
larynx) cell line, obtained from the American Type
Culture Collection (ATCC), Rockville, MD (ATCC-CCL-23).

30 Chinese Hamster Ovary cells (DUX-Bll) were obtained
from L.A. Chasin (Urlaub). .

Cell culture media (PFHM, RPFMI, IMDM) were
obtained from Gibco Laboratories.

35 Example 1
. ; b : iq
A. Constructing Expregsion Vectors
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enployed in PCR anplification of the sequence. B. Screening of
Bacterial Lysate he reconbi nant peptides from above wer reened in
a Western bl ot aévsoaif”]pégnat described in Exanple IC. Briefly, P&E@S’é‘m&’é‘fl
bacterial lysate transforned with a sel ected expression vector was

fracti onated by SDS/ PAGE (Laemm i), electroblotted onto nitrocellul ose and
exam ned for inmmunoreactivity with (i) anti-HTLA | anti bodi es obtained from
EBV-activated | ynphocytes from HTLY-1 infected individuals (Exanple 1B),
and (ii) HTLV-infected and cBriRy3sfidereptaipingpl Sull-copy WA igpexkanpl e 1C
bel ow. The resul ts réveddimen phe FHILE-1 desboeywalsnolitadnédidrem" D', means
"not done"; "I "fi ndi cat &b Csecal o amian. Wbhy-drahdfectead iatdiyidiyabs Tukby f

i ndi cates sera from an - hid ct dndi Vi l.agnosj s o
HTLV-1 and HTLV- 11, was hEQ;]‘c{i irhrr%]'d y %M{mﬁlnﬁg %ftﬁﬁf{]ggtq‘eeébghe?‘aaeg’? 2an

uni nfected individual. "Sup" indicates tissue culture supernatant (diluted
1:2) froma culture of EBV acthe §PeH qreéinghresgibn BiRigl|2) fwasndexived [Atom

posi tive donor; and "I ndhei gpic@basng deaibh FPredést Haachd WELW I f&l&ﬁ@l_sﬁgﬁ/ |

recombi nant protein p2liyr-Budpddiaba 3 RRCHA! Inthgl HaniNe ALESENGE.0 ad
or HILV-11 infection by p@%ezuss 'd'égigly_lnj-elav'tlc; gnrxlpq.ilf@légllelctes %%Ef:’lxocns of HTLV-I
10 gp21 (Figure 3) were synthesized on an automated

synthesizer (Applied Biosystems, Foster City, CA),
following manufacturers instructions. All of the
primers contained either a BamHI, NcoI and/or EcoR I
site located at their 5' ends to facilitate cloning of

1s the amplified DNAs as in-frame insertion into the
PGEX-GLI expression system.

PCR was performed according the manufacturer's

instructions (Perkin-Elmer/Cetus, Norwalk, CT) and all
PCR reactions contained 2 ng of the HTLV-I clone spé6S

20 MT-2 (generously provided by Dr. F. Wong-Staal) as
template and 1.0 uM of the appropriate oligonucleotide
primers. PCR amplification was carried out for 25
cycles of template denaturation (1 minute at 94°C),
primer annealing (2 minutes at 50°C), and primer

25 extension (2 minutes at 72°C). Amplified DNAs were
purified, digested for 2 hours with the appropriate
restriction enzymes and ligated into the expression
vector pGEX-GLI, which is a modified version of the
commercially available vector pGEX-2 (Pharmacia,

30 Piscataway, NJ), which had previously digested with the
same restriction enzymes.

B. p : Antibodi : S .
Peripheral B cells were isolated from an
35 asymptomatic HTLV-I infected individual and activated
' with Epstein-Barr virus (EBV) at 10° cells per well 1n
a 96 well microtiter plate as previously described
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primers and probes. 19

Table 1 Sera p2lE 1A1B 1A1B = 2A3B 2A2B 2B3A 3A3B
J254 | + WO 5413 + + J253 | PCF/US94/0117¢
+ + J183 I + ND + + J313
I + + + J103 I + +
+ + J332 [ + + 15 + J317 I

+ + - + + J309 [ +

- + GE9 Sup (Perkins; Foung). After 2 days in cultureFd4pecifSgp

anti-HTLV-I IgG activity was assessed using an HTLV-I
viral lysate-based enzyme immunoassay (Diagnostic
Biotechnology, Singapdre). Anti HTLV-I activity was

S detected, and the EMB immortalized B cells were then
grown in culture for about 1 month during which time
the spent supernatants from the cultures were saved.
Subsequent Western blot analysis using a HTLV-I

, confirmatory assay (Diagnostic Biotechnology)

10 determined that 3 of the EBV activated B cell lines,
designated 3E9, 5G4, and 6E9, reacted strongly with the
recombinant env protein p21E. The supernatants were
then diluted 1/2 in BLOTTO and used to screen the
isolated gp21 recombinant proteins. Upon subsequent

15 fusion to mouse-human heteromyeloma cells, none of
these 3 EBV activated B cell lines were successfully
fused and the antibody production of the EBV activated
B cells eventually ceased. However, the activated B
cell supernatants did provide a highly specific

20 antibody preparation which was useful in the screening
procedure described below. In addition, the isolation
of antibodies to the 2B3A from 3 separate EBV activated
B cells confirms that antibodies to the 2B3A peptide
antigen are a major component of the immune response of

25 infected individuals to HTLV-I or HTLV-II.

C. Screening Immunogenic Peptides

Plasmid containing bacteria were screened for

protein production by Western blot analysis of crude

30 lysates prepared from 2 ml cultures of the transformed
E. coli. One-tenth volume of the whole cell lysate was
loaded per lane and was electrophoresed on a 12.0%
polyacrylamide SDS gel (Laemmli). The resulting gel
was electroblotted onto nitrocellulose filter paper

35 (Schleicher and Schuell, Keene, NH) and the HTLV-I
Western blots were incubated overnight at room
temperature with EBV activated B cell tissue culture
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J376 Uninf JCOL  Ind + ND + + JooR

I nd + ND + - + JCO3 I nd + ND

+ W0 9418822 JCO4 | nd + ND + PeT/USSoRe | Nd
+ ND + + JCO6 I nd + ND +

- + JCO7 | nd + ND + +
Overall sera from 10 of the 10 HTLV-1/11 infected individuals tested

reacted strongly with the relatively large p21¥ reconbi nant prot ein 2A_?>Bh
However, only 2 out of § Validdeq@}is S rea 1, ei t her
y irb0cdifleVal hldeai)] SELAm G180 AL MELLLS) |

the 2A2B or the 3A3B re | pant ot eing.. S |y, when the
EBV activated B cell | i%g@t%flgg?}e a@éﬁeurlﬁeaéhuptee ng‘?{ﬁ?{s Wey 82T A78d t hey both

reacted with the reconbHREFPApRSEerar A3BItRA 1Ak BIOTHR (10AMS TRISIHIB.
Thi s suggests that the pferttralsypavtfon dof RARR zEY abamilt Beat rserapdaE nant

ok o Seon el SN sorg s stes S et WS g ety
Phe 2435 was t ested. ~Toriilr TER vagh iibgar) b mh RSP R B 00e B30 v 1 he
2B3A reconbi nant pr ot ei¥2Clr n0 RFdi Tyean-28btirrof miputgnteach21E EBV
Bound human IgG was detected by a 1 hour
incubation with goat-anti-human IgG conjugated to
10 alkaline phosphatase (Promega, Madison, WI) for 1 hour.
This was followed by 4,5 minute rinses with' TTBS.
Bound =:cond antibody was detected by incubating the
strips in a substrate solution containing S-bromo-4-
chloro 3-indolyphosphate (BCIP) and Nitroblue .
15 tetrazolium (NBT) in 100 mM TRIS-HCl, pH 9.5, and 50 mM
MgCl2. The resulting Western blots were screened with
sera from HTLV-I infected or uninfected individuals.
The results of these analyses are presented in Table 1.

20 The recombinant clones 2A3B, 2A2B, 2B3A, and 3A3B
were all DNA sequenced by the dideoxy termination
procedure (Maniatis et al.). The sequence of the DNA
inserts obtained was consistent with the DNA .sequences
of the primers and templates used in their

25 congtruction, and would allow for the production of the
desired recombinant proteins. -

D. Purification of Recombinant Antigens
Purification of recombinant fusion protein was
30 performed essentially as described (20). Briefly, a 10
- ml overnight culture of bacteria containing the .
recombinant plasmid of interest was diluted 1/100 into
flasks containing 500 mls NZYDT media (Maniatis, et
al.) with 100 xg/ml ampicillin. Expressicn of fusion
35 protein was induced by he addition of IPTG (final
concentration 0.2 mM) t. log-phase cultures. The
cultures were grown for an addition 3 to 4 hours at
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20 I/11 sera tested reacted with the 2B3A reconbi nant protein. In
addition, both of the anti-p2lE EBV activated B cells tested produced

ant i bodi es whi chwossaagsaz zed t he 2B3A. The | ocation of theceptdaRNT,
recogni zed by sera that react with the p2lE reconbi nant protein, but are
negative for HTLV-1 or HTLV-I1 nucleic acids by PCR was al so determ ned.
Seven of 7 p2lE indeterm nate sera reacted with the 2A3B and 3A3B
reconbi nant proteins. None of the 7 p2lE indetéfninate sera reacted with

t he 2B3A nbi t ' f
HTEV- | 1 ct o0 | ndi vi s ntt Ry T s e daor Seii 82 bu
possess an anti body recognl 2?H Eﬁ?fEa%rs(Qoale%rEBHtlradl“‘éﬁ‘I"ées The \Rei s

reference again to Fig.vexe |rf381r--°§°e§ée¢1 imh 30 mire coB3 MIBEpandievere Liised dayl
roughly in half by the several cycles of freezing and thawing. After lysis

5 proteins were solubilized by the addition of Triton-
X100 (Sigma, St. Louis, MO) to 1.0%, DNAse I to 1
pug/ml, and Aprotinin to 1.0%. After incubation for S
minutes at 25°C, insoluble céllular debris was pelleted
by centrifugation 2 times at 10,000 x g for 10 minutes
10 and the supernatants were reserved. Aliquots from both
the pellet and supernatant fraction were analyzed by
SDS-PAGE (Laemmli) to determine if the recombinant
proteins were solubilized by the above procedure.
'~ The 2A3B, 2A2B, and 3A3B recombinant proteins were
15 all present in the soluble fraction. For all 3 of the
recombinant proteins a 1 litre culture resulted in the
purificétion of 1-2 mgs of fusion protein at a purity
of approximately 50%. The supernatants were then
passed through a column containing 0.8 ml of
20 glutathione agarose (Pharmacia, Piscataway, NJ), which
was pre-treated as recommended by the manufacturer.
The column was washed with 10 mls of MTBS plus 1%
Triton and 1% Apoprotnin followed by a 5 ml wash with
MTBS alone. Bound proteins were eluted with buffer
25 containing 5 mM glutathione in 50 mM Tris pH 8.0 and
10, 1 ml fractions were collected. The location of the
peak of eluted protein was determined by measuring the
absorbance at 280 nm of the fractions and by SDS-PAGE
analysis of aliquots of the fractions. Fractions
30 containing significant amounts of protein were pooled
and aliquots of this pool were frozen at -70°C for
subsequent analysis.
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MF1IR1 and MF2R2 peptides. Prelimnary studies conducted in support of the
i nvention indi caiced,khat neither peptide is immunoreactive Wbty %&/ 1aV- |
and 2 HTLV-11 sera that reacted strongly with the 2B3A peptide. Thi's
indicates that the majority of the sequences of the 2B3A peptide are
required for immunoreactivity with HTILV positive sera. C.
Preparation of Purified Proteins Reconbi A&nt 2A2B, 2B3A, and 3A3B
peptides were prepared frombacterial |ysates qf transfornmed bacteria, as
detailed in Exanple 1D. Briefly, the cellséﬁ%¥g§g¥omn under condltlons
whi ch i nduced the expr-»u—'ff"»‘—1 ARANANE PRLE L Rey .
centrifugation, and |ysed S cesSoT ' ‘ Redmig. After
| ysis, proteins were SM|ﬂmﬂlzeﬁﬂb¥§§Ndltlon of Trlton X100[err] and

i nsol ubl e cellul & debris v pediseredidey Cenhesé ugalisds includelhg

supernatant fraction was; PAssed.Qieked k] ANEORP 9A! A5 el 1iMng )
bound proteins vere el g 3y LD, & T LRI Fua HaOL ) CRUYAT M NG
Hadlock et al. 1992). All of the HTLV-I and HTLV-II
sera had antibody profiles meeting standard criteria
10 - for HTLV infection (antibodies to p24 gag and gp46
and/or gpé8 env proteins). In addition, the sera were
typed as being HTLV-I infected both by virtﬁé of their
positive reactivity towards the recombinant HTLV-I
antigen MTAl and/or through PCR using HTLV-I specific
is oligonucleotide primers and probes (Lipka, et al.
1992b) . Similarly, the 32 HTLV-II infected individuals
were identified by their reactivity towards the
recombinant HTLV-II antigen K55 and/or by PCR using
HTLV-II specific primers and probes (Lipka et al.
20 1992b) .

. The gp21 peptide antigens were also tested for
their immunoreactivity with sera from 7 HTLV-I negative
individuals and sera from 18 individuals whose sera
were reactive with the p21E recombinant protein but who

25 were negative for the presence of HTLV nucleic acids
when tested by PCR using HTLV-I and HTLV-I specific
primers and probes. In addition these 18 P21E reactive

gsera did not meet serological criteria for being HTLV
infected. The HTLV-I and HTLV-I infected individuals

30 were all from the Northern California area, with the
exception of antisera J103 which was from a HTLV-I
infected Jépanese blood donor. The uninfected sera
were all derived from blood donors to the Stanford
University Blood Bank. The 18 p2lE reactive-HTLV

3as negative sera were either from bléod donors from the
Northern California area or were provided by the Center
for Disease Control, Atlanta, Georgia.
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21 analysis of the protein fractlons - It will be appreciated that the
2B3A and 3A3B peptides may be prepared directiy, by solid-phase peptide
synt hesi s net hod&p se18322, as described by Mtchell et al., or byr,gg,u,@ﬁ;bat | ve
reconbi nant systens. D. | munor eactivity of Purified Proteins

purified 2A2B, 2B3A, and 3A3B peptides from above were examined in a
Western bl ot format for immunoreactivity with 56 sera from HILV-positive

i ndi viduals, 7 sera from HTLV negative i ndi vi dﬂl%ll s, and 18 sera from p21E
reactive, HTLV indeterm natg, i Ndig¥bgabiteS i i 2 bel ow.
As seen, the 2B3A peptide was i rpepadenctive W|t -1 and

HTLV-11 positive sera, but h sera By
contrast, the 3A3B pept i de % %gggﬁ%%\f@#e%g é’Kz?a w% Ogl

sera, but react ed_with BH9P2TEE 6F LRASHER Alfquots'of the puritiea
proteins were separated under reducing conditions on a

11.5% polyacrylamide gel (Laemmlli). The resolved
proteins were electroblotted onto a nitrocellulose
membrane, blocked with BLOTTO, air dried, and cut into
3 mm wide strips. .

10 In the assay, the test strips from above were
first rehydrated in TTBS buffer, and the strips were
incubated overnight with human test sera, diluted 1:50
in BLOTTO. The strips were washed several times with
wash buffer, then incubated for one hour with goat

15 anti-human IgG conjugated to alkaline phosphatase (Bio-
Rad, Hercules, CA). After washing, color development
was achieved by incubating the strips in a substrate
solution containing NBT and BCIP in 100 mM Tris-HCl
buffer, pH 9.5, 50 mM MgCl,. Color development was

20 continued until a uniform background developed on the

- strip and was halted by rinsing the strips two times
with de-ionized water. The recombinant proteins ZAZB,
2B3A, and 3A3B were tested against the panels of HTLV
infected and negative sera described in example 2A.

25 The results of the immunoassays are given in Table 2
above.
Example 3
30 Construction of PSXRD.kappa-Ig

Construction of the mammalian expression vector
PSXRD.kappa-Ig was performed in several steps. The
base vector is pUC18. Into the BamHI site of pUC18 was
inserted the 585 bp BamHI-BGlII fragment from the HBV

35 surface antigen gene comprising the polyadenylation
signal (Larrick, et al., 1992). The orientation was
such that the BamHI site of the HBV insert was nearest
to the EcoRI site of the vector. The region between
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infected sera (which were al so i munporeactive wth the p2lE peptide).

Table 2 ' p21E Reconbi nant

Ser a WO NB2  protejns HTLV-1 | nfected FRORUSS4MLITG 1/8
26/ 26 14/ 26 HTLV-11 Infected PCR + 0/ 8 28/ 28 19/28 21E
| munor eactive HTLV PCR (-) 4/16 0/ 18 18/ 18 HTLV Negati ve/ p21E
Negati ve 0/1 0/ 7 1/7 1V. HILV-1 andggTLV-11 Diagnostic Method
and Kit Four basic types of diagnostic applications of the 2B3A

pepti de (defined to incFerldlinfsIt ampoinadI288eg et tike podyl trkeri warent i on

wi |l be descri bed. reittreli b ldigeseimy A8 Sashy@Cwith aﬁbﬁwwaf‘edz?}‘.{ypo-

assay for screening hungfy $Qef t;lglrntkﬂ}\éhe REndTirValle Iu@flg&téh%nxlenow

format, a solid ase rea
assay pp gment DNA polymerase. After ligation, the

S resultant plasmid was designated PUCHBV3'. A unique
Sall site was inserted into the BamHI site using a
synthetic oligonucleotide primer.

Between the unique EcoRI site and the Sall site
were inserted the following fragments in a series of

10 ligations: (a) An SV40 Early promoter, bounded by an
EcoRI site (created by the addition of a synthetic
oligonucleotide into the PvuIIl site immediately
preceding the SV40 promoter and the HindIII site
immediately preceding the T antigen initiation codonm,’

15 - (b} a stuffer fragment derived from an irrelevant cDNA
bounded by a HindIII site and ending in an Xbal site,
(c) an XbaI-BgllI fragment from pcDNAl/nec containing
the SV40 polyadenylation signal and the RSV promoter.
The Xbal site is provided in the vector and the BglII

20 site was inserted using PCR cloning to be situated at
the junction between the RSV promoter and the Neo
selectable marker, and (d) the murine DHRF cDNA,
bounded by a BglII site at the 3'.end. The restriction
sites were inserted using PCR.

25 _

While the invention has been described with refer-
ence to particular embodiments, methods of
construction, and usesg, it will be clear to those in
the are that various other uses, formulations, and

30 methods of practice are within the contemplation of the
present invention.
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22 The First general assay type is an enzyne-innmuno- assay for
screeni ng human sera for HTLV-1 or HILV-1l infection. In this assay
format, a solid plmAasieagent having surface-bound 2B3A pept ipBfubsaofSact ed
with analyte serum under conditions which allow antibody binding to the
pepti de on the reagent. The assay may also utilize additional HTLV
peptides, either reconbinant or derived fromHTLV viral |ysate, bound to

the solid phase. After washing the reagent t#lrenove unbound serum
conponents, the reagent is reacted with : | abel ed anti - human
anti body, to bind reporter to the reagent Tn p ion to the anount of

anti-HTLV-1 or HTLV-I1 SR ' &d&p‘% ﬁly bound to the 2B3A peptide and any
ot her HTLV peptide(s) also 19[{&15‘1%&_ . ‘go&olhgnq[s:upport. The reagent is
agai n washed, to .renove unbol i ‘an e anount of reporter

associated with tRe reagent is determ%ﬁhéd. ;“'I’ﬁ% reporter-|abel ed anti body,
and additional reagents which nmay be ‘PEJUIFES" fot reporter detection, are

also referred to herein as__rqrgorter neans for detecting the
(ii) TITLE OF INVENTION: Method and Assay for HTLV

10 (iii) NUMBER OF SEQUENCES: 46

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Law Offices of Peter Dehlinger
(B} STREET: 350 Cambridge Avenue, Suite 300
i5 (C) CITY: Palo Alto
(D) STATE: CA
(E) COUNTRY: USA
(F) ZIP: 94306

20 (v} COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B} COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25
25
(vi) CURRENT APPLICATION DATA:
(R) APPLICATION NUMBER: US 08/014,153
(B) FILING DATE: 05-FEB-1993
{C) CLASSIFICATION:
30
(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 07/653,091
(B) PILING DATE: 08-FEB-1991

35 (vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 07/366,313
(B} FILING DATR: 13-JUN-1389

(vii) PRIOR APPLICATION DATA:
40 (A) APPLICATION NUMBER: US 06/948,270
(B) FILINRG DATE: 31-DEC-1986

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Fabian, Gary R.
45 {B) REGISTRATION NUMBER: 33,875
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presence of human anti body bound to the peptide antigen on the solid
support. T and assay type is-an enzyne i nmunoassay for both
detecting antibo |%§S’t3'g HTLV-1 and HTLV-11 and differentiati fFTHPRARI70 and
HTLV-11 infeCted individuals. In this assay format, reconbinant peptide
antigens capable of specifically detecting antibodi es agai nst HTLV-1, or
HTLV-11, or both HTLV-I and HTLV-1l are attachgd to a solid phase reagent
at different |ocations. Duplicate sanples of the serumto be tested are
added to the appropriate regioffd ®5FE /RGFFTINRYBERS A6PEARENt , aft er which
the assay is preforned essentially as described above. Fig. 10A
illustrates a specific end&¢i FRAATOMINIGATIRN INFORATEON: r eagent of the this
type. The reagent includes a s@ iTBLEPHPBor@1s20324tdseh forns part of a kit for
use in detecting HILV-1 or HTL®® |TELEFAY:c¢425D1324-0960

{2) INFORMATION FOR SEQ ID NO:1:

10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

{vi) ORIGINAL SOURCE:
20 (C) INDIVIDUAL ISCLATE: 2B3AC, Fig. 5

{ix) FEATURRE:
(A) NAME/KEY: Modified-gite
(B) LOCATIOR: 6
25 (D} OTHER INFORMATION: /notes "where Xaa is K or Q"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
30 (D) OTHER INPORMATION: /note= "where Xaa is L or I"

(ix) FRATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10
35 (D) OTHER INFORMATION: /note= "where Xaa is K or R"

(ix} FRATURR: )
{A) RAME/KEY: Modified-site
(B) LOCATION: 11
40 (D) OTHER INFORMATION: /notes “where Xaa is I or V"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 36 '
45 (D) OTHER INFORMATION: /note= "where Xaa is L or I°
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23 human serum sanples. The support has first, second, third, and fourth
reaction zones, indicated at 12, 14, 16, and 18, respectively. Reaction
zone 12 has surfwagesmikached 2B3A peptide nol ecules. This zongy

i rmunor eactive with anti bodi es from HTLV-positive serun1sanp|esh%?w{v | or
HTLV-11 infection), but not with "false positives which are i munoreactive
with the p2lE peptide but show no evidence of HTLV-I or HTLV-11 infection.
Reaction zone 14 has surface attached 3A3B peptdi de nol ecules. This zone is

i mrunor eactive with antibogies\MiisCh are crossreactive with the HTLV-1 p21E
peptide, but in which the serumgi S vi dence of HTLV-1 or
HTLV-11 infection, e.g., by P AJY ng§e€§t -speci fic sequences.
Reaction zone 16 has surface a g B% ngcuLgs whi ch are

i munor eacti ve specifically with serum an odles r O HTEA2T i 9 €t ed

i ndi vi dual s. One preferre %X peptide is the MIA-1 peptide identified
above (SEQ ID NO 3). A varl ‘e WRF rel abﬁéﬂgp ept| des, including MIA-4,
MIA-5, and K163 (all shown in qf e enployed React i on

zone 18 has surface attached p@? Yeul es whi ch are inmmunoreactive
specifically wi t{]o OTHER INFOMTION /note= "where Xaa is P or L"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Ile Val Lys Asn His Xaa Asn Xaa Leu Xaa Xaa Ala Glan Tyr Ala
15 Ala

1 S 10 15

Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly
20 Lau
20 25 30

Cys Lys Ala Xaa Gln Glu Gln Cys Xaa Phe Xaa Asn
25 s 40
(2) INFORMATION FOR SEQ ID NO:2:

30 (i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 34 aminc acids

(B} TYPE: amino acid

(D) TOPOLOGY: linear
3s (ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
40 (C) INDIVIDUAL ISOLATE: 3A3BC, Fig. €

(ix) FERTURE:
{A) RAME/KEY: Modified-gite

(B) LOCATION: S
45 (D) OTHER INFORMATION: /note= "where Xaa is R or C*
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serum anti bodi es from HTLV-11 infected individuals. One preferred HTLV-I
peptide is the K55 pePtide I dentified above (SEQ ID NO 4). Ot her preferred
HTLV- Il peptides¥@P¥i%¥e K15 and K34 peptides identified abovRSTSE@itd NO
4 and SEQ ID NO 43). The solid surface reagent in the above assay is
prepared by known techniques for attaching protein material to solid
support material, such as a polyner support or tghe like. The support nmay be
provided with reactive surface groups, such as am ne al dehyde, carboxyl,
al cohol, or sul fhydryl groupd, FERE&Epepti de attachnment net hods generally
I ncl ude non-specific adsor pti onApfRAE{EEY riMptEfiied-sixet he support, or coval ent
24 attachnent of the protein, ®ypeecardty 1 hrough a free amne group, to a
chem cally reactive group on th@) STHERCINSCRIPIIOR: /i€ @sredaadid b \s2td
car boxyl , hydroxylS,
(ix) FEATURE:
(R) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note= "where Xaa is T or §*"
10
(ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 12
(D) OTHER INFORMATION: /notes “where Xaa is S or T"
15
{ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 15
(D) OTHER INFORMATION: /note= "where Xaa is S or p*
20
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D} OTHER IRFORMATION: /note= "where Xasa is Y, M or V*
25
(ix) FEATURE:
(R) RAME/KEY: Modified-site
(B) LOCATION: 25
{D} OTHER INFORMATION: /note= "where Xaa is N or K"
30
(ix) FEATURE:
(R) NAME/KEY: Modified-site
(B} LOCATION: 28
(D) OTHER IRFORMATION: /note= "where Xaa is L or I"
3s

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
Gln Glu Gln Cys Xaa Phe Xaa Asn Ile Xaa Asn Xaa His Val Xaa

40 Xaa
1 S 10 -]

Le: ‘u . Arg Pro Pro Leu Glu Xaa Arg Val Xaa Thr Gly Trp
45 Gly
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or al dehyde group. Methods for attaching peptides to solid support surface,
ei ther by non-specific adsorption, or chemcal derivatization, are well
known. I n aW0A4i18@2 assay nethod, a suitable dilution of paT&ISSaM70
sanple is placed in contact with each of the four reaction zones in the

sol i d- phase reagent. Generally, the serumsanple is placed on each zone in
an anount sufficient to cover the zone, e.g., §9-200 [err]] serum sanpl e.
The serumis incubated with the reagent under conditions sufficient to

al I ow i munoreaction of the serum amti bodi es w th zashe support - bosnd
peptides. Typically reaction conditions are at 37[err]C for 30-60 m nutes.
Fol | ow ng i ncubation, the reagent is washed wi th physi ol ogi cal buffer of
the like to renove non-bounduassl non-specifically bound serummaterial. To
each of the washed zones is then added a drop of detection reagent(s), such
as enzyme-| abel ed anti-human anti body, to bind enzynme to the reagent in

proportion to the anpuntz; Ofwrfi@htel 8¢ kedid-Mols: anti body on the solid
support. The reagent is again washed, to renove unbound anti body, and the
amount of enzyme associ at ed; Wgt@riddCah@aa@ntrbs. det erm ned. Fig. 10B
illustrates the pgaction-zone pgtiaeik. Wil GhdBYiabe oObserved in a serum
sanpl e froman HTLV-1 infectedgd,ngipy] dital .cyi1€re the cross-hatching

i ndi cat es (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

15
(iii) HYPOTHETICAL: NO
(vi) ORIGIRAL SOURCE:
(C) INDIVIDUAL ISOLATE: MTA-1, Fig. 9
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro Ile Trp Phe lLeu
25 Asn
1 S 10 1s
Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro
30 His
20 28 30
Ser Asan Leu Asp His Ile Leu Glu Pro Ser Ile Pro Trxp lLys Ser
35 Lys
38 40 4S
40 {(2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
45 {D) TOPOLOGY: linear
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a detectable i nmunoreaction. In the present case, no reaction with the
second zone has occurred, although sone HTLV-1 sanples nay be

i mrunor eacti ve wOP41$22 3A3B peptide in the second zone (Tabl ECOURYBIIZ) .
The reaction with the third, but not the fourth zone, indicates infection

by HTLV-1 only. Fig. 10Cillustrates the reaction-zone pattern which
may be observed in a serum sanple froman HTLV-,LI
25 infected individual. In this _case, the serum anti bodi es are

| mmunor eactive with the 3A3B.pepefwe Taes:\webteias t he 2B3A peptide (Table 2
above). The reaction with the fourth, but not the third zone, indicates
i nfection by HTLV-11 only.(iii) syeEragzdchy: nd-i g. 10D illustrates the
reaction-zone pattern which nmay be observed in a serumsanple froma
S . (vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: K55 or "4," Fig. 9

{xi) SEQUENCE DESCRIPTION: SEQ 1D NO:4:

10
Asp Ala Pro Gly Tyr Asp Pro Leu Trp Phe Ile Thr Ser Glu Pro
Thr
1 -1 ) 10 15
15
Gln Pro Pro Pro Thx Ser Pro Pro Leu Val His Asp Ser Asp Leu
Glu
20 25 30
20
His Val Leu Thr Pro Ser Thr Ser Trp Thr Thr Lys
35 40
(2} IRfOWION FOR SEQ ID NO:S: -
25 :
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 427 base pairs
(8) TYPE: nucleic acid
{C) STRANDEDNESS: double
30 (D) TOPOLOGY: linear
(ii) MOLECULR TYPE: DNA (genomic)
{(iii) HYPOTHETICAL: NO
35
{(vi} ORIGINMAL SOURCE: .
(C} INDIVIDUAL ISOLATE: p2lE(I)CS, Fig. 2A
40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: '
TCCTTGTCAC CTGTTCCCAC CCTAGGATCC_ CGCTCCCGCC GAGCGGTACC GGTGGCGGTC
60
45 TGGCTTGTCT CCGCCCIGGC CATGGGAGCC GGAGTGGCTG GCGGGATTAC CGGCTCCATG
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non-i nfected, but cross-reactive serum The absence of reaction with the
first zone indicates no infection by HTLV-1 or HTLV-11, even though the
serum cont ai ns aw6h@fbzr eacti ve anti-body which recogni zes thepghaBepgnt i de.
The absence of reaction with either the third or fourth zones further

confirns the absence of HTLV-I or HTLV-I1 infection in the test serum

A third general assay type is a Western bl ot assay for use in confirmng
HTLV-1 or HTLV-11 antisera. This assay format4T ncl udes, in addition to one
of the g21 peptide antigegns described in this invention, one or nore gp46
reconmbi nant pepti des, described in U S. Patent No. and PCT patent
appl i cati on PCT/ US92/ 00823 cbdatcaBirfncl§ EatdriBir Shad el ek hhdGaftnd o
differentiating serum angd bodies to HTLV- . and HTLV-11. Tn one pre¥erred

format, the configmatory peptldes include the p24 gag protein from HTLV-I

vi ral Iysate and the D%EE?E S50 RN, gxg REQLSLR Lont [ | arge
portion of the HILV-1 gp envelope pr el n 9&$he -1 VI rz§J£IT§%a

detects alnost all sera containing antibodies to HTLV-I and/or HTLV-11 gag
proteins. Antibodies to the HILV-1 and HTLV-]]| env re?| on_ar det ected by
t he p21E reconbi ggnt pro eml"snscch mﬁ‘f“ﬁ%’f
i ndi viduals will*&lso ré%t with the p21E proteln (Lal, et al.; Llpka, et
al ., 1991). The sera is di agm_?sed as bei ngul nfected with HTLV-1 or

CAGTGC CATGTCCCAR TACTACARGA

TTCCGAATAT TAC AAGRCCCCCC
360
15 CTTGAGAATC GAGTCCTGAC TGGCIGGGGC CTTAACTGGG ACCTTGGCCT CTCACAGTGG
420
GCTCGAG
427

20
(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 142 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

30
(iii) HYPOTHETICAL: NO
{(vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: p21lE(I), Pig. 2A
35
(xi) SEQUENCE DBSCRIPTION: SEQ ID NO:6:
Ser Leu Ser Pro Val Pro Thr Leu Gly Ser Arg Ser Arg Arg Ala
40 val
1 s 10 15
Pro Val Ala Val Trp Leu Val Ser Ala Leu Ala Met Gly Ala Gly
45 val
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HTLV-11 by the reactivity it di spllay.s towards the HTLV- | gp46 peptide
anti gen MIAl andr; 25‘3/ §TLV-II gp46 peptide antigen K55. Thus, if a
particul ar infect'@f*8EFum reacts with MIAL and not K55 the i ndF/FE44IT s

26 infected with HTLV-1. If the reverse is true the individual can be

di agnosed as being infected with HILV-11. Evaluations of this Wstern bl ot
confirmatory assay have been reported by the gpplicants and co-works
(Roberts, et al.; Lipka, et al., 1992b). |In these studies the described
assay had a specificity of 99% and?%a sensitivity2®f 99% for det¥cting
HTLV-1 and HTLV- Il infected individuals. Details of the blot procedure
are given in Exanple 2B and in the cited publications. I n anot her

enbodi ment of the Western Blapflva@yalle Thh&ly 38E Mee gonbiunsliat Segrdly diys Ses
repl aced by the gp2l peptide 2B3A described in this invention. In this
35 40 45

Leu His Glu Val Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile

10 val
50 58 60
Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln
1s Asn
65 70 75
80
Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys
20 Lys )
85 - 90 9s
Ala Leu Gln Glu Gln Cys Arg Phe Pro Asn Ile Thr Asn Ser His
25 val
100 . 108 110
Pro Ile Leu Gln Glu Arg Pro Pro Leu Glu Asn Arg Val Leu Thr
30 Gly .
115 120 125
Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp Ala Arg
35 130 135 140

(2) INFORMATIOR FOR SEQ ID NO:7:

40 {i) SEQUENCE CHARACTRRISTICS:
(A) LENGTH: 480 bagse pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: double
{D) TOPOLOGY: linear
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format either the HTLV-1 or HILV-11 version of the 2B3A peptide detects
anti bodies to either the HTLV-1 or HILV-1l gp2l1l protein. Due to the |ack
of reactivity ofYQ1f&832B3A peptide with sera fromuninfected iFIUSHMIEPSs who
crossreact with the p2lE reconbi nant protein, this assay woul d be expected
to have a nuch greater specificity for HILV infected individuals with
essentially the sane sensitivity currently exhigbited by tests using the
p21E reconbi nant protein. A final enbodi ment m ght include both the
2B3A and 3A3B peptides. Trifd) yMEAIOE THREe AR J9¢n9@iYi dual s woul d react with
2B3A and possibly the 3A3B peptides. Individuals who are not infected with
HTLV-1 or HTLV-I11 but whdiposHeeRETIAG:pdi es whi ch cross react with the
p21E reconbi nant protein, and so nay be positive on HTLV screeni ng assays,
will react only Wth the 3A3Bmpempeisearc®:hi s enbodi nent woul d have the
advant age of providi ng an anti@en~yuvinmin BEJLRTEYI p28E @L)FSSFid.vaes si gnal for
both the truly HTLV infected individuals and the uninfected, HILV
i ndeterm nate individuals. This allows for a nore precise determ nation of
a given individual's ser onaacdeqvEnts DESCRIPTION: SEQ ID NO:7:
10
TTCCCTCGCT CCCGTACCTC CTCCGGCGAC AAGACGCCGC CGTGCCGTTC CAATAGCAGT
60

GIGGCTTIGTC TCCGCCCTAG CGGCCGGAAC AGGTATCGCT GGTGGAGTARA CAGGCTCCCT
15 120

ATCTCTGGCT TCCAGTARAR GCCTTCTCCT CGAGGTTGAC AAAGACATCT CCCACCTTAC
180

20 CCAGGCCATRA GTCAAAAATC ATCAAAACAT CCTCCGGGTT GCACAGTATG CAGCCCAAAA
240

TAGACGAGGA TTAGACCTCC TATTCTGGGA ACAAGGGGGT TTGTGCARGG CCATACAGGA
300
25
GCAATGTIGC TTCCTCAACA TCAGTAACAC TCATGTATCC GTCCTCCAGG AACGGCCCCC
360

TCTIGARAAA CGTGTCATCA CCGGCTGGGG ACTAAACTGG GATCTIGGAC TGTCCCAATG
30 420

GGCACGAGAA GCCCTCCAGA CAGGCATAAC CATTCTCGCT CTACTCCTCC TCGTCATATT
480

35
{2) INFORMATION FOR SEQ ID NO:8:

(i) SEQUENCE CHARACTERISTICS: e
(A} LENGTH: 160 amino acids
40 {B}) TYPE: amino acid .
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

45 (iii) HYPOTHETICAL: NO
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27 V. HTLV- Pepti de Vacci ne Conpositions Al'so included in the
invention is a wacdajigg; conposition containing the 2B3A pepti dgrhsayrpgeni ¢
peptide carrier to which the peptide is bound. Mre specifically, the
vacci ne contains a peptide having an HTLV-specific antigenic region
consisting essentially of the am no acid sequence identified by SEQ I D NO
22, in conbination with a an i munogenic peptide carrier. Particularly
useful inmmunogenic carrieng;,fQrctiAf s j de(s) include keyhol e Iinpet
hemocyani n (KLH), tetanus tox.oacgi,I ~ :Qb:&-?sgp )“np’eglnqtmaggl utinin,
poly-D- |l ysine, diphtheria toxoid, ovalbumn, soybean agdlutinin, bovine
serum al bum n (BSA), human serum al bum n, and the |ike. The 2B3A
peptide may be capjugated to the carrier by a variety of known methods,

i ncl udi ng cheni c;ﬁ] deri vat‘f‘ga. oﬁsgﬁaéﬁnéénﬁe?gl\écgnenn"gly'neeri ng techni ques.
Such latter technique is d;scloagd in nore detail by Cerald i nnan,

"Proceedi ngs of a W)rk%ta]lop,“ TBVBALSEP 25219 P SEAMA AT AT A8 FRdetl a of

t he present

1l S 10 15
10 '
Pro Ile Ala Val Trp Leu Val Ser Ala Leu Ala Ala Gly Thr Gly
s Ile
“w 20 2s 30
15
Ala Gly Gly Val Thr Gly Ser Leu Ser Leu Ala Ser Ser Lys Ser
Leu
3s 40 4S5
20
Leu Leu Glu Val Asp Lys Asp Ile Ser His Leu Thr Gln Ala Ile
val
1) 5S 60
25
Lys Asn Hig Gln Asn Ile Leu Arg Val Ala Gln Tyr Ala Ala Gln
Asn
65 70 75
30 80
Axg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys
Lys
85 90 95
35
Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile Ser Asn Thr His
val .
100 108 110
40
Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg Val Ile Thr
Gly
118 120 125
45

SUBSTITUTE SHEET (RULE 26)

* This Sheet Has Been Replaced

R




invention may be adm nistered by injection, usually intramuscularly or
subcut aneously, orally by neans of an enteric capsule or tablet, as a
suppository, as aV@auwB2spray, and by ot her suitabl e routes ofPCT/USId®1ITO
adm ni stration. For a human patient, a suitable dose of the pol ypeptide
depends, in part, upon the chosen route of adm nistration and a nunber of
ot her factors. Included anong those factors are‘__}the body wei ght of the
manmal to be i mmuni zed, the carrier when used the adj uvant when used, and
t he nunmber of inocul ati ons agscIyeded snbep s deu Gly Led sud Miadualmhmgu;hati ons
for a human patient typismacally contain unit doses of about 10 m crograns
to about 100 mlligrans of pol yjepti de, exclussve of any cambier to which
t he pol ypeptide may be linked. If de- sired, a series of doses nay be
adm ni stered over & period of tinme for optimuminmunity. Unit dosage forns
28 Leu Gla Thr Gly Ile Thr Ile Leu Ala Leu Leu Leu Leu Val Ile

Leu

145 150 155
160
10

(2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:
15 (A} LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

20 (ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHETICAL: RO

(vi) ORIGINAIL SOURCE:
25 (C) INDIVIDUAL ISOLATE: FP-1A, Fig. 3A

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

30 TCCGAATTCT CCATGGGTITC CTTGTCACCT GTTCCCACC
39

(2) INFORMATIOR FOR SEQ ID NO:10:
35
(i) SEQUERCE CHARACTERISTICS:
{A) LENGTH: 3§ base pairs
(B) TYPER: nucleic acid
(C) STRANDEDNESS: single
40 (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (genomic)

(iii) HYPOTHETICAL: NO
4s
SUBSTITUTE SHEET (RULE 26)

This Sheet Has Been Repl

LT




of the vaccine can also be provided, if desired, containing the

af orenmenti oned apgyRis;z0f the polypep- tide. I n any evenpﬂ,g,ggg,? 7

i mmunogen contained In a vaccine or an inoculumis present in an "e l1‘1ecti ve
anount , " whi ch anbunt depends upon a variety of factors as is well known in
t he i mmunol ogi cal arts, e.g., the body weight of the mammal to be

i mmuni zed, the carrier noi- ety used, the adj#¢ant used, the duration of
protection sought, and the_desi i i zati on protocol. VI. Anti-2B3A
Pepti de Anti bodies Tﬁ‘lug 93(%%1?1& sgg&;gg'cig&gfg %phg&%epgkati on of human
nonocl onal anti bodi es (Mabs) specitic against the -§ peptide, the
preparation of human reconbi nant anti bodi es (Rabs) specific against the
2B3A pepti de, an% uses of the antibodies as a passive vacci ne agai nst

HTLV-1 viral infection. ™ SEQERNCE Dﬁréffé'fqé‘fisﬁﬁ IBf™ktfrran Anti - 2B3A Mabs
Hybri domas whi ch produce anti-2B3A anti bodi es can be generated by fusing an
anti - 2B3A anti body- pro&f@‘ﬁ@c‘? FASATETR ETCEGFt E¥°FT om B | ynphocytes from an
HTLV- |

10

(2) INFORMATION FOR SEQ ID NO:11:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
15 ‘(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA {(genomic)
20
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: FP-MFl, Fig. 3A
25

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

- GCGAATTCGG ATCCATAGTC AARAACCACA AAAARTC
30 36 '

(2) INFORMATION FOR SEQ ID RO:12:

35 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
40
(ii) MOLECULE TYPE: DNA (genomic)

(i: HYPOTHETICAL: NO
45 (vi} ORIGINAL SQURCE:
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or HTLV-I1 infected human, with a fusion partner myel oma cell, using

hybri doma production techni ques known in the art (Harlow). In one
exenpl ary net hod WP %M{#2 doma producti on, B-1ynphocytes isol at @ETUSBMIHOE
peri pheral blood of an. asynptomatic HTLV-1 infected individual are

activated with Epstein-Barr virus (EBV), and subsequently selected for

anti bodi es which are i munoreactive with the 2B34 peptides, as described in
Exanpl e 1B. . Culture of cells showing positive anti-2B3A activity are
expanded and fused with a suitabfe rimymeaan csowarks eshuren 3wyel oma f usi on
partner, such as the G.I- H7 nyel oma partner cells described in the

Mat eri al s section bel ow, using pol yethylene glycol (PEG as a

29 fusogen. Hybridomas ar exit hepesed exstenirion: gegub woi2: a

S
CCGAATTCGG ATCCCTCCYG TTCTGGGAGC AAGG
34
10 (2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUERCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
{B} TYPE: nucleic acid
15 (C) STRANRDEDRESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (genomic)
20 (iii) HYPOTHETICAL: NO

(vi}) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: FP-3A, Fig. 3A

25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

TCCGAATTCA CTAGTGGATC CCAAGAACAG TGCCGTTITC CG
42
30

(2) INFORMATION FOR SEQ ID NO:14:°

(i) SBQUENCE CHARACTERISTICS:
35 (A) LENGTH: 48 base pairs
(B) TYPE: nucleic acid
{(C) STRANDRDNERSS: single
(D) TOPOLOGY: linear

40 (ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHETICAL: NO

(vi) ORIGIRAL SOURCR:
45 (C) INDIVIDUAL ISOLATE: RP-1B, Fig. 3B
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medi um cont ai ni ng hypoxant hi ne, am nopterin, thym dine and ouabain,

according to wel lg ished criteria (Mtchell). Sup t s of
hybri doma cul turev‘é&ggr/%%est ed for presence of inmunogl obulins Peh P e

i mmunoreactive wth the 2B3A peptide, for exanple using nmethods described
in Exanmpl e 2. Positive hybridoma cultures identified by the above

steps are subcloned by limting dilution and res tested for

i mmunoreactivity with the 2B3A peptide. Positive subcl ones are expanded and
are further tested for im*rur_lo%I obulin isotype and for 2B3A peptide

i munoreactivity. B SERENE %FW%’ * FERvEh "R bnbi nant  Anti - 2B3A
Cul tures of hybridomas whi ch produce anti-2B3A Mabs are prepared as above.
Messenger RNA (mRNA) isché‘BPﬁ‘taeEF“F%Fﬁq'WET‘F§GG@ﬁEFCFWE&?F&%A is used to

pr oduce corresponai ng cD¥X' s according to well-known nethods (Maniatis).
The codi ng sequences for the light-chain and heavy-chain variabl e regions
of the inmunogl obulin genes are anplified by PCR nethods enpl oyi ng known
PCR priners for heavy affd PFRTIONIPH SEQ@ WarFabl e regi ons

10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15

(ii) MOLECULE TYPE: DNA (gencaic)

(iii) HYPOTHETICAL: NO
20 (vi) ORIGINAL SOURCE:

(C) INDIVIDUAL ISOLATE: RP-2B, Fig. 3B

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

2s
TGGGAATTCG TGGTTITIGA CTATTGCTIG
20

30 (2) INFORMATION FOR SEQ ID NO:16:

(1) SEQUENCE CHARARCTERISTICS:
(A) LENGTH: 26 base pairs
(B} TYPE: nucleic acid
35 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
40 (iii) HYPOTHETICAL: NO

{vi) ORIGINKAL SOURCE:
(C} INDIVIDUAL ISOLATE: RP-MR1, Fig. 3B

45
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(Larrick, 1989, 1991, 1992). The anplified coding sequence fragnent for the
| ight-chain variable region is purified, cut between appropriate
restriction enzy %?“”&ﬁzg inserted into a suitable expression VECTEP4YB10
expression of 1gG light chain, follow ng published procedures (Larrick,
1989, 1991, 1992). The construction of one suitable expression vector,

i dentified herein as pSXRD. kappa-1gG is given idg Exanpl e 3. The
anplified coding sequence fragnent for the heavy-chain variable region is
similarly purified, cut appgrtpfieatEs PESRIFEEY:ofFelP A%, and inserted into
a 30 suitable expression vector for
expression of |gG heavy “CFFRRTTCE CRAMRERRCH FTHFE®| | shed procedures (Larrick,
1989, 1991). (ne suitabl e**expressi on vector for expressing the heavy-chain
variabl e region i s the pcDNAl/ neo. | gGl

{2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
10 (A} LENGTH: 31 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 {(ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
20 (C) INDIVIDUAL ISOLATE: MR2, Fig. 38

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

25 CGCGAATTCC AGGAGATCAA GGCCTCGICT G
31 )

(2) INFORMATION FOR SEQ ID NO:18:
30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
] - {(C) STRANDEDNESS: single
35 (D) TOPOLOGY: lineax

(ii) MOLECULE TYPE: DNA (genomic)

(iii) HYPOTHETICAL: NO
40
(vi) ORIGINAL SOURCE: _
{C) INDIVIDUAL ISOLATE: RP-3B, Fig. 3B

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:
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vector. The vector can be constructed by nodifying a pcDNAL vector
(I'nvitrogen, San wbegm22CA)) by addition of a IgG heavy-chain

codi ng region (Larrick, 1992). The two plasm ds are then cotransfect ed
into either CHO or G.I-H7 cells using Iipofection or electroporation.

Sel ection for the heavy plasm d was carried out using antibiotic
GENETICIN[err] (418, BRL #860-18111). Cells ar®® assayed for |1gG production
and subcl oned. The subcleeasr®t arRssryededcférchd Ndi ng to the 2B3A pepti de.
Positive clones were subcioned several tinmes to guarantee purity.
Alternatively, a clone selection nethod, such as has been described (Huse,
MCafferty) may be used to generate reconbi nant anti-2B3A antibodi es,

enpl oying as a sougce of B rkiribasyiR 8/baR. &.r €gi on codi ng regions, cDNAs
prepared from B | ynphocyt es |soI ated froma human i nfected with HTLV-1 or

HTLV-11. The cDNA's arg ﬁ]& age vectors, the vectors are

expressed in a suitable E. coI |(A st nd t he reI eased phage are

sel ected by affinity binding toga a(gl%nsc’ui&)gggrat cont ai ning the antigen. The
acterial host. C.

captured phage arg then used to(mr
Passi ve Vacci ne Conpositions

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

1s
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 1lAlB, Fig. 4
20 (xi} SEQUENCE DESCRIPTION: SEQ ID RO:19:
Ser Leu Ser Pro Val Pro Thr Leu Gly Ser Arg Ser Arg Axg Ala
val
1 ) s : 10 15
128
Pro Val
30 (2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 47 amino acids
(B) TYPE: amino acid
38 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
40
(vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: 2A2B, Fig. 4
45 {xi) SEQUENCE DESCRIPTION: SEQ ID RO:20:
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The human anti-2B3A Mabs or Rabs prepared as above are enployed in a

vacci ne conposi tlgg for_use in the treatnent and/or prophylaxis of HTLV-I
and/ or HTLV-1I1 B In this approach Mabs or Rabs whi chPFEEB¢pIIBe

t he 2B3A peptide are adm nistered to individuals who may have been exposed
to and/or infected with HTLV-1 or HTLV-I11. Binding of these antibodies to
HTLV-1 infected cells then provides a 57

31 hurnoral imune response in which macrophages destroy B | ynphocytes
havi ng bound anti HTLV-1 anfffh&th & Ser Ala Lppdily et SHTAM. flyaiel idoGleslar e
fornulated in a suitabl &éolution for injection, typically by parenteral
route, to formthe vacci ne éonposition.S The conpositith is admnistesed in
an anount effeecti vse to bl ock HTLV infection, in an uninfected individual,

or
Thr Gly Ser Met Ser Leu Ala Ser Gly Lys Ser Leu Leu His Glu

val
20 25 30
10
Asp Lys Asp Ile Ser Gln Leu Thr Gla Ala Ile Val Lys Asn His
35 40 45
1s (2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 86 amino acids
(B) TYPE: amino acid
20 (D} TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
25
(vi) ORIGIRAL SOURCE:
(C) INRDIVIDUAL ISOLATE: 2A3B, Fig. 4
30 (xi) SEQUENCE DESCRIPTION: SBQ ID NO:21:
Trp Leu Val Ser Ala Leu Ala Met Gly Ala Gly Val Ala Gly Gly
Ile
’ 1 S : 10 15
35
Thr Gly Ser Met Ser Leu Ala Ser Gly Lys Ser Leu Leu His Glu
val :
20 25 30
40
Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val Lys Asn His
Lys
35 40 45
45
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to inhibit viral replication in an infected patient. Preferred anti body
dosage is in thewomsgebet ween about 0.5 to 5 ng anti body/ kg b@qlwsmilgpt.
The conposition may be admi ni stered at spaced intervals, preferably about 1
to 4 week intervals, for treatnment of an infected individual. Vaccination
may be prior to an expected infection, or in treating existing HTLV-I

i nfection. In one general application, i nPAnt s whose nothers are

di agnosed as havi ng HTLV-| mahe.ei njeee&gdlé/\mahcﬂlenaﬂfaihgdﬁnQQMngiQ{} to
prevent devel opnent of téwe viral infection, particularly when the infant is
breast fed over an extended pegi od. The anti bkpdi es may be ggm ni stered
parenterally, e.g., intranuscularly, subcutaneously, or intravenously, or
in the case of inants, also by oral admnistration, in a nmethod for
treating or preventing HTL\g) tbY chfTBgN | axi 1. . 1dentification
of 3A3B Crossreactive PgQtei Jr,l(s) w ?ﬂdgéliq‘g%)r‘l’t?l i%gtlie‘éxy’bfl'y‘i-gf\/;ﬂé'pf]t"ope
3A3B which is specificallygrossreactive yjth HTLV-noni nfected humans can
be used, according to pgpcedures described in this section, for identifying
the protein(s) wlpch are responsible for inducing the cross-reactive

anti body. Gln Cys Cys Phe Leu Asn

as
15 (2) INFORMATION FOR SEQ ID NO:22:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
20 (D) TOPOLOGY: lihear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

25
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: .2833\. Fig. S
30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
Ile Val Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala
Ala
1 s 10 1S
35
Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly
Leu ) .
20 25 30
40
Cys Lys Ala Leu Gln Glu Gln Cys Arg Phe Pro Asn
3s 40
45
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A.  Antibody Identification of Protein Pol ycl onal or nonocl onal
anti bodi es specific against the 3A3B peptide may be enployed to isolate and
identify cross-re¥@P#82pepti des present in the serum of crossEGTASSAN®

i ndividuals, i.e., individuals who . 32
are negative for the presence of HTLV virus, but whose serumis
cross-reactive with the HTLV p2lE anti gen. sglhe anti-3A3B antibody may

be a polyclonal or nonocl onal antibody nade according to conventional
techni ques, using the 3AGB IFeMATIRN EGR €8Ot Ing8Nh2{:Har| ow). The peptide anti gen
Is preferably conjugated to a suitable carrier protein, such as keyhole
| i npet henobcyani n, and i nj eci)esecuence caarmoreredrkes: ani mal , such as a rabbit,
for generating polyclonal anti bodir®ssTHOR4 Amino acids
S (B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
10 (iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCR:
(C) INDIVIDUAL ISOLATE: 3A3B, Fig. 6

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:
Gln Glu Gln Cys Arg Phe Pro Asn Ile Thr Asn Ser His Val Ser
Ile
20 1 5 10 1s
Leu Gln Glu Arg Pro Pro Leu Glu Asn Axrg Val Leu Thr Gly Trp
Gly
25 20 25 30
Leu Asn
30

(2) INFORMATION FOR SEQ ID NO:24:

(i) SEQUERCE CHARACTERISTICS:
{A) LENGTH: 25 amino acids
3s (B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
40 (iii) HYPOTHETICAL: KD

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: MF1R2, Fig. 4

45
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nouse, or produci ng Mabs. Alternatively, the antibody nay be purified
by affinity purifysadigpr by attaching the 3A3B peptide to a solid support,
and capturing antibodies fromcross- reactive individuals, e Sﬁﬂﬁ Bown
affinity purification nmethods (Harl ow). To isolate the cross-reactive
protein froma cross-reactive individual, anti-3A3B anti body from above is
attached to a solid support by standard derivaei zati on net hods, and a
sanple of plasma or mhole ted fromthe 3A3B crossreactive
i ndi vidual is passed over %Jppor Esﬁérgju% Ehe? AP %8t oss-reactive
proteins on the support. TQ@ trap zproterns can be released fromthe

col um, candi date protejns canabé‘ HaFT FieetsArr e dar &ve Fie SRSl ApE Ba
Chronatography, agd the purified proteins can be sequenced using standard
met hods. Oncd a partidl protein sdquence is obtdPned, it is possible
to identify the codi ng sequence responsi ble for the peptrde usi ng net hods
well known to the art (Maniatis et al., SISPA patent). One such net hod
woul d i nvol ve isol ati ng nu€flefer A6 &9 Fvorpuahsedewdeand/ or PBMC sanpl e from
a 3A3B crossreactive individual fol Pbwed by constrRection of a [err]gtl0
l'ibrary. The resb?trng i brary woul d be probed w th | abel ed degenerate

prrners to identify clones containing
(2) INFORMATION FOR SEQ ID NO:25:

(i) SEQUENCE CHARACTERISTICS:
1S (A) LENGTH: 21 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

20
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SCURCE:
(C) INDIVIDUAL ISOLATE: MF2R1, Fig. 4
25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2S:
Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu
30 Gln
1 5 10 15
Cys Arg Phe Pro Asn
35 20
(2) INFORMATION FOR SEQ ID NO:26:
40 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
45 (ii) MOLECULE TYPE: protein
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hybri di zi ng sequences in the serumwhich may encode the isol ated 3A3B

Crossreactive preigdqasszéX her PCT/USIR m
nmet hodol ogi es, which are beyond the scope of this application may a o
enpl oyed. The follow ng exanples illustrate various aspects of the
invention, but are in no way intended to limt the scope thereof.

Materi al s The materials used in the foll oakng exanpl es were as

fol | ows: Enzymes: DNAase dreigh- A K3l Ne phosphat ase were

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 2B3AS, Fig. §

5
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2§:
His Glu Val Asp Lys Asp Ile Ser Gin Leu Thr Gln Ala Ile Val
10 Lys .
1 L 10 1S
Asn His Lys Asn Leu Leu Lys Ila Ala Glu Tyr Ala Ala Gln Asn
15 Arg
20 25 30
Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys
20 Ala )
35 40 45
Leu Gla Glu Glun Cys Arg Phe Pro Asn Ile Thr Asn Ser His Val
25 S0 ss 60
(2) INFORMATION FOR SEQ ID RO:27:
30 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
35 {ii) MOLECULE TYPE: protein
{(iii) HYPOTHETICAL: KO
{(vi) ORIGINAL SOURCR:
40 (C) INDIVIDUAL ISOLATE: 2B3AM, Fig. 5
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:27:
45 His Glu Val Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val
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obt ai ned by Boehringer Mannhei m Bi ochem cals (BMB, Indianapolis, IN);
EcoRl, EcoRl netWplsaaesz DNA |igase, and Pol ynerase |, from NercHo@kaish

Bi ol abs (NEB, Beverly, MA); and RNase was obtained from Sigma (St. Louis,
MO) . O her reagents: EcoRl linkers were obtained from NEB; and nitro
bl ue tetrazolium (NBT), 5-brono-4- chloro-3-indolyl phosphate (BCI P),
5-brono-4-chloro-3- indolyl-[err]-Dgal act opyrﬁ‘ﬁom de (X-gal) and i sopropyl
[err]- D-thiogal actopyraposi de (I PTG were obtained-from Sigma. The
G.l1-H7 cell line is a humang mouse het egonyel oma fusiqg partner cell, Jine,
constructed fromfusion of a nobuse NS-1 nyelonma with a human actlvat ed B

| ynphocyte, as described by Carroll. The HEp-2 cell line is an epidernpid
carcinoma (from hgman | arymng) £gl e t rigan Type
Culture Collection (ATCL), Rockvi %I hL VD QQ %C%_Afl%%m E%hefﬁgge ﬁgk er
Ovary cells (DUX-Bl11l) were obtained ;romL A Chasgn (Urlaub) o Cell
culture nedia (PFHM RPM, | MDM were obtained from G bco Laboratories.
Exanmple 1 Preparati on of 2B3A and 3A3B Reconbi nant Pepti des

10 Arg Gly Leu Asp Leu Leu Phe Trp Glu Gla Gly Gly Leu Cys Lys
Ala .
35 40 45
15 Leu Gln Glu Gln Cys Cys Phe Leu Asn Ile Thr Asn Ser His val
s0 -1 60

_ (2) INFORMATION FOR SEQ ID' NO:28:

20
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 63 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
25 _
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
30 {(vi) ORIGIRAL SOURCE:
{C) INDIVIDUAL ISOLATE: 2B3AB, Fig. §
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:
35 .
His Glu Val Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile val
Lys
1 S 10 . 15
40
Asn His Lys Asn Leu Leu Lys Val Ala Gln Tyr Ala Ala Gln Asn
Arg
20 25 30
45
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A Constructing Expression Vectors 34
A plasm d containj ull -copy DNA insert derived fromthe HILV-1 genone
was obt ai ned fromndv%g‘ya” .C. Gallo and F. Wng-Staal of the Lab ’8“Hf
Tunmor Cell Biology, National Institutes of Health (Bethesda, M). The
gp21 coding region (Fig. 2) was derived fromthe gp21 codi ng regi on present
in the HILV-1 clone sp65 MI-2 obtained from Dr.s3Wong- Stahl. Qi gonucl eoti de
prinmers designed to arrpllfy sel ected portions of HTLV- p21 (F| ure. 3)
wer e synthesi zed on an aut off& rﬁ‘ﬁe‘ﬁ‘z‘@? H@Ve)si FB’(}IG]BI%é'%It"e’ﬁﬁ Ed&t er
Gty, CA, follow ng rraﬁ\ﬁ?acturers I nstructions. Al of the prinmers

cont'ai ned either a BanH, Ncol ant¥ or EcoR | sit® |ocated at t¥eir 5 ends
to facilitate cIonSi’ng of the anplified DNAs as in-frame insertion into the

Leu Gln Glu Gln Cys Cys Phe Leu Asn Ile Thr Asn Ser His Val
SO S5 60
10 (2) INFORMATION FOR SEQ ID NO:28:
(i) SEQUENCE CHARACTERISTICS:
P (A) LENGTH: 63 amino acids
(B) TYPE: amino acid
15 (D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

20
(vi) ORIGIRAL SCURCE:
(C) INDIVIDUAL ISOLATE: 2B3AMO, Fig. §
{xi) SEQUENCE DRSCRIPTION: SEQ ID NO:29:
25 .
Lys Asp Ile Ser His Leu Thr Gln Ala Ile Val Lys Asn His Gln
Asn
1 S 10 15
30
Ile lLeu Arg Val Ala Glo Tyr Ala Ala Gln Asn Arg Arg Gly Leu
Asp .
20 25 30
38
Leu Leu Phe Trp Glu Gln Gly Gly leu Cys Lys Ala Ile Glan Glu
Gln
35 40 45
40
Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val Ser Val Leu Gla
S0 55 60
45 (2) INFORMATION FOR SEQ ID NO:30:
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pGEX- G| expr ession system PCR was perfornmed according the

manuf acturer's |n\sbr9uf§3120ns (Per ki n-El mer/ Cetus, Norwalk, CT) g&%@% ,FCR
reactions contained 2 ng of the HTLV-1 cl one sp65 MI-2 (generously prOV| ded
by Dr. F. Wng-Staal) as tenplate and 1.0 [err]Mof the appropriate

ol i gonucl eotide prinmers. PCR anplification was carried out for 25 cycles
of tenplate denaturation (1 minute at 94[err] Cf% prinmer annealing (2
mnutes at 50[err]C), and prih Ne2bosidd SRh@Bristrddl NUtes at 72[err] Q).
Amplified DNAs were purified, digesisss | Qi QS Wth the appropriate
restriction enzynes and Ilgat eds) MR thgexpRaessi on vector pGEX-GLI, which
is a nodified version of the cqgmeg L%UX; ygi | abl e vector pGEX-2

(Pharmaci a, Piscatsaway, NJ), Whl ch had previously digested with the sane
restriction enzynes. : i ng. Antibodies for Screening
Peripheral B cells were isoﬁ at“‘e?h" J’Fgg?’n&gn g%ynptonatl c HTLV-1 infected

i ndi vidual and activated w.t -Barr virus (EBV) at 10[err] cells per
well ina 96 well mcroti t(lerphélw{;%éshpr%w ously descri bed

10 {vi) ORIGINAL SOURCR:
(C) INDIVIDUAL ISOLATE: 3A3B, Fig. 4

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:

15 .
Gla Glu Gln Cys Arg Phe Pro Asn
1 S
20 {2) INFORMATION FOR SEQ ID NO:31:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 53 amino acids
(B) TYPE: amino acid
25 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii} HYPOTHETICAL: NO
30
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3BS, Fig. 6
35 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:
Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Arg Phe
Pro .
1 S 10 1S
40
Asn Ile Thr Asn Ser His Val Pro Ile Leu Gln Glu Arg Pro Pro
Leu
20 25 30
45
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35 (Perkins; Foung). After 2 days in culture specific anti-HTLV-I 19gG
activity was ass ing an HTLV-1 viral |ysate-based enzy i noassay
(Di agnostic Bi ot g‘?ﬁ%gﬁs%%y,- Si ngapore). Anti HTLV-1 activity vvani!;Cr R4,
and the EMB i mortalized B cells were then grown in culture for about 1
nonth during which tinme the spent supernatants fromthe cultures were
saved. Subsequent Western bl ot analysis using asHTLV-1 confirmatory assay
(Di agnosti c Bi otechnol ogy) determ ned_that 3 of the EBV activated B cell
lines, designated 3E9, 5G4, “Shif 6Es, Vot 52 RE &Y FHh Y 4N 1% TREP &8N nant
env protein p2lE. The sﬁ‘ﬁ‘ér natants were then diluted 1/2 in BLOTTO and used
to screen the isolated gp2l reconti nant protei nd® Upon subseqUd@nt fusion to
nouse- human heteraonyel oma cells, none of these 3 EBV activated B cell |ines
wer e successfullysfused and the anti body production of the EBV activated B
cells eventual |y ceased. Ho%ﬁévs%;l","‘ﬂ?é‘dﬂi vated B

10 (2) INFORMATION FOR SEQ ID NO:32:
(i) SEQUENCE CHARACTERISTICS:
(A} LERGTH: 53 amino acids
(B) TYPE: amino acid
1S (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

20
(vi} ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3BM, Fig. 6
25 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:
‘Glu Glan Gly Gly Leu Cys Lys Ala Leu Gln Glu Gla Cye Cys Phe
Leu
1 S 10 15
30
Asn Ile Thr Asn Ser His Val Ser Ile Leu Gln Glu Arg Pro Pro
Leu
20 25 30
35
Glu Asn Arg Val Leu Thr Gly Trp Gly leu Asn Tip Asp Leu Gly
Leu .
35 40 45
40
Ser Gln Trp Ala Arg
50
(2) INFORMATION FOR SEQ ID NO:33:
45
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cell supernatants did provide a highly specific antibody preparation which
was useful in th i ng procedure described below In additi t he

i sol ati on of ant %%g{lgzgt o the 2B3A from 3 separate EBV acti valfdg&’%"?:‘é'{"l S
confirms that antibodies to the 2B3A peptide antigen are a maj or conponent
of the immune response of infected individuals to HTLV-1 or HTLV-I1.

C. Screeni ng | mmunogeni ¢ Pepti des Pl asmgg@ contai ni ng bacteria were
screened for protein production by Western bl ot analysis of crude |ysates
prepared from2 m cul tures‘¥3f SERVRECE CEARRFBRIPEIFSE. coli. One-tenth vol ume of
the whole cell |ysate was | oade® pB¥TE:oRE 2mi7g a%8% el ect r ophoresed on a

12. 0% pol yacryl ani de SDS gel (L‘&kf#5:)anigehecidesul ting gel was

el ectrobl otted onto nitrocel | ul®s&tpfFeligasper (Schl ei cher and Schuel |,
Keene, NH) and thé HTLV-1 Western blots were incubated overnight at room
tenperature with EBV acti vati¢MOBECTES YRS} Psereizul t ure

(iii} HYPOTHETICAL: NO
10 {vi) ORIGINAL SOURCE:

(C) INDIVIDUAL ISOLATB: 3A3BCH, Fig. 6

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:

15
Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Cys Phe
Leu '
1 S 10 15
20
Asn Ile Thr Asn Ser His Val Ser Met Leu Glan Glu Arg Pro Pro
Leu
20 25 30
25 .
Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly
Leu '
3s 40 45
30
Ser Gln Trp Ala Axg
S0
35 {2} INFORMATION FOR SEQ ID NO:34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 53 amino acids
(B) TYPE: amino acid
40 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
45
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36 supernatants diluted 1/2 (Exanple 1B), or HTLV-infected or control
antisera diluted %ég%l 2%II sera and supernatants were diluted into BLOTTO
(10 ™M TRIS-HO, p .83, 5% nonfat dry m |k, 2.5% normal goat Karisssamd

0. 5% Tween-20). The Western blots were washed 3 tines w th TTBS wash
buffer (10 M TRIS-HO pH 7.4, 150 MM NaC, 0.05% Tween-20) for 5 m nutes
each. Bound human 1gG was detected by a 1 kgur incubation with

goat -anti - human 1gG conjugated to al kal i ne phosphatase (Pronmega, Madi son,
W) for 1 hour. This was fol FOWRISBY= £O%CEs nute rinses with TTBS. Bound
second anti body was detected by {ChHPATIHE IENHATE t RPYY. iFhg-as substrat e

sol ution containing 5-brono-4- chloro 3-indol yphosphate (BCIP) and
Nitroblue tetrazolium (NBT) in 100 MM TRIS-HO , pH 9.5, and 50 nmM MyC 2.
The resul ting Westetn bl ots “idr TEURFFR SFSHIREEQh sg@a 8dr@m HTLV-1 infected or
uni nfected individuals. The results of these anal yses are presented in

Tabl e 1. The reconbi nkast Crel lgpaga Z08Bin @A2Bn GBIWNs rAde3ARBI1e Ser
Asn

1 S 10 s
10

Thr His Val Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg

Val
20 25 30
15
Ile Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp
Ala
s 40 45
20
Arg Glu Ala Leu Gln
50
25

(2) INFORMATION FOR SEQ ID NO:35:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 133 base pairs
30 (B) TYPE: nucleic acid
(C} STRANDEDNESS: double
(D) TOPOLOGY: linearx

{ii) MOLECULE TYPE: DNA (genomic)

35

(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:

(C) INDIVIDUGAL ISOLATE: 2B3A(I), Pig. 7

40

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:

CCATAGTCAR AAACCACAAAR AATCTACTCA ARATTGCGCA GTATGCTGCC CAGAACAGAC

45 60
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were all DNA sequenced by the dideoxy term nation procedure (Maniatis et

al .). The sequentesit3zhe DNA i nserts obtai ned was consi st ent povntBediiig DNA
sequences of the primers and tenplates used in their construction, and

woul d al l ow for the production of the desired reconbi nant proteins.

D. Purification of Reconbi nant Antigens Purification of reconbi nant
fusion protein was perforned essentially as dé&cri bed (20). Briefly, a 10
m overni ght cul ture okabactrex irercenmirairticAgald) GACGRARTIO LOASIATIN GS.AAMA®
interest was diluted 1/4100 into flasks containing 500 mMs NZYDT nedi a
(Maniatis, et al.) with 100 [err]g/m anpicillin. Expression of fusion
protein was induced bygthermaeeicid on of | PTG (final concentration 0.2 mV) to
| og- phase cultures. Theigaultures were grown for an addition 3 to 4 hours at

(2) INFORMATION FOR SEQ ID NO:36:

10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 133 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

1s
{ii) MOLECULE TYPE: DNA {(gencmic)
(iii) HYPOTHETICAL: RO
20 (vi) ORIGINAL SOURCE: )
(C) INDIVIDUAL ISOLATE: 2B3A(II), Fig. 7
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:
25
CCATAGTCAA AAATCATCARA AACATCCTCC GGGTTGCACA GTATGCAGCC CAARAATAGAC
60
GAGGATTAGR CCTCCTATTC TGGGAACAAG GGGGTTTGTG CARGGCCATA CAGGAGCRAT
30 120 :
GTTGCTTCCT CAA
133
35

{2) INFORMATION FOR SEQ ID RO:37:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 102 base pairs
40 (B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: DNRA (genomic)
45
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37 37[err]C at which point the bacteria were pelleted by centrifugation at
5000 x g for 10 mnutes. The cells were resuspended in 20 ms cold MIBS and
were |ysed by seV& %8 cles of freezing and thawing. After | ysrasmmoirei ns
were solubilized by the addition of Triton- X100 (Sigma, St. Louis, M) to
1.0% DNAse | to 1 [err]g/m, and Aprotinin to 1.0% After incubation for 5
m nutes at 25[err]C, insoluble cellular debri S gyas pel |l eted by
centrifugation 2 tinmes at 10,.000 x g for 10 m nutes and the supernatants
were reserved. Aliquots f o buedraRierLpaol et and supernatant fraction were
anal yzed by SDS-PAGE (Laenm i) to determne if the reconbi nant proteins
were solubilized by the aboae opraysedsausce: The 2A3B, 2A2B, and 3A3B
reconbi nant proteins were all poesentooa tdoeareolsuid ¢ f £3Ctd on.  For all 3
of the reconbinant proteins a 1 litre culture resulted in the purification
of 1-2 nmgs of fusion protein at a purity of approximately 50% The
supernatants were then paseed skduemizOdkserrefoliT8e @Fwdizni ng 0.8 nl  of

gl ut at hi one agarose (Pharnacia, Piscataway, NJ), which was pre-treated as

recommended by the MaNUARGREAR ccodtirct CANBRCAMR SAPREERE bRt ARG, MIBS
plus 1% Triton amd 1% Apgprotnin followed by a 5 mMl wash wth

CCCCCCCTTG AGARTCGAGT CCTGACTGGC TGGGGCCTTA AC
102 )

1is
(2) INFORMATION FOR SEQ ID NO:238:

(i) SEQUENCE CHARACTERISTICS:
_ (A) LENGTH: 102 base pairs
20 ' (B} TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

25
(iii) HYPOTHETICAL: KO
(vi) ORIGINAL SOURCE:
(C) IRDIVIDUAL ISOLATE: 3A3B(II}, PFig. 8
30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:
CAGGAGCAAT GTTGCTTCCT CAACATCAGT AACACTCATG TATCCGTCCT CCAGGARCGG
35 60
CCCCCTCTTG ARARRCGTGT CATCACCGGC TGGGGACTAA AC
102
40
(2) INFORMATION FOR SEQ ID NO:39:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 47 amino acids
45 (B) TYPE: amino acid
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MIBS al one. Bound proteins were eluted with buffer containing 5 nmv

gl utathione in 50WeM4sREs pH 8.0 and 10, 1 ml fractions were cettesirii The
| ocation of the peak of eluted protein was determ ned by neasuring the
absorbance at 280 nm of the fractions and by SDS-PAGE anal ysis of aliquots
of the fractions. Fractions containing si gnific%n anounts of protein were
pool ed and aliquots of this pool were frozen at -70[err]C for subsequent

anal ysi s. (D) TOPOLOGY: linear 38

Exanple 2 Serol ogi cal Paneling of the Purified 221E Reconbi nants VS.
HTLV-1. HTLV-11 and 221E | n¢ief abidcoad erpbehiorein A Anti sera The

anti sera used in these analyses included a well-characterized panel of sera
from26 HTLV-1, and 28 (iii) HYPOTHETICAL: .NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: MTA-4, Fig. 9

10
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:
Cys Gly Phe Pro Ser Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp
Pro
15 1 ] 10 15
Ile Tzxp Phe Leu Asn Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala
Pro
20 20 25 30
Pro lLeu Leu Pro His Ser Asn Leu Asp His Ile Leu Glu Pro Ser
35 40 ’ 45 -
25

{2) INFORMATION FOR SEQ ID NO:40:

(i) SEQUENCE CHARACTERISTICS:
30 " (A) LENGTH: 77 amino acids
(B} TYPR: amino acid
{D) TOPOLOGY: linear

(ii) MOLERCULE TYPE: protein

35

(iii) HYPOTHRTICAL: RO

{(vi) ORIGIRAL SOURCE:

(C) INDIVIDUAL ISOLATE: MTA-S, Fig. 9

40

{xi) SEQUENCE DESCRIPTION: SEQ ID RO:40:

Ser lLeu Leu Val Asp Ala Pro Gly Tyr Asp Pro Ile Trp Phe Leu
45 Asn
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HTLV-11 infected individuals (Lipka et al. 1991; Hadl ock et al. 1992). Al
of the HTLV-1 an -1l sera had antibody profiles neeting s rd
criteria for I—FFL&VE}%IX%%T on (antibodies to p24 gag and gp46 anﬁ’ﬂ%ﬂb@ env
proteins). In addition, the sera were typed as being HTLV-1 infected both
by virtue of their positive reactivity towards the reconbi nant HTLV-I

anti gen MIAL and/or through PCR using HTLV-1 specific oligonucleotide
prinmers and probes (Lipka, et al. 1992b2. Simlarly, the 32 HILV-11
infected individuals were identified by>their reactivi*fy towards thes
reconbi nant HTLV-11 antigen K55 and/or by PCR using HTLV-11 specific
primers and probes (Lipka et al. 1992b). The gp2l1l peptide antigens
were al so tested for their ™irGHoPEager ot keuviirePre &rn Als o FrofMu\Leu Pro
negative individuaPs and“8era from 18 indivi dual s whose sera were reactive
wi th the p21E reconbi nant protein butd who were negafive for the p¥esence of
HTLV nucl ei ¢ aci ds when tested by PCR using HTLV-I and HTLV-1 specific
prinmers and probes. In addition these 18 p2lE reactive sera did not neet
serological criteria for bePFfrgAsdTiey hsef et id.Lef$du [Hfd Yer ImnekoHip\Lys Ser
infected individud®fs werlgsall fromthe Northern California area, with the
exception of antisera J103 which mms froma HTLMWel infected Jagmanese bl ood
donor. The uninfected sera

Leu Leu Thr Leu Val Gla Leu Thr Leu Glao Ser Thr Tyr Tyr Cys

15 Ile
s0 55 60

] Val Cys Ile Asp.-Arg Ala.Ser-Leu Ser Thr Trp His Vval
20 65 70 75
(2) INFORMATION FOR SEQ XD NO:41:
25 (i) SEQUENRCE CHARACTRRISTICS:
(A) LENRGTH: 18 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
30 (ii) MOLECULE TYPE: protein
{(iii) HYPOTHETICAL: NO
{(vi) ORIGINAL SQURCE:

35 (C) INDIVIDUAL ISOLATE: K163, Fig. 9

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:

40 Thr Ala Pro Pro Leu Leu Pro His Ser Asn Leu Asp His Ile Leu
Glu
1 S 10 15
45 Pro Ser
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were all derived from bl ood donors to the Stanford University Bl ood Bank.

The 18 p21E reactwosyifiV negative sera were either from bl oodpctared s 4 om
the Northern California area or were provided by the Center for D sease
Control, Atlanta, Georgia. 39 B.
Seroreactivity of Purified Reconbi nant Pept i des The

reconbi nant proteins 2A2B, 2B3A, and 3A3B were75repared as in Exanple 1.
Ali quots of the purifi edz2priofintoniressd Paioaixd under reducing conditions
on a 11.5% pol yacrylam de gel (Laenm |li). The resol ved proteins were

el ectroblotted onto a nitrogsl ésdbeee crRRBERSIcsb! ocked with BLOTTO, air
dried, and cut into 3 mm w de Sh{ iLB®rH: 45 aminh &b assay, the test strips
fromabove were s (B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
10 (iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: K15, Fig. 9

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:
Met Thr Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro Leu Trp Phe
Ile
20 1 s 10 15
Thr Ser Glu Pro Thr Gln Pro Pro Pro Thr Ser Pro Pro Leu Val
Hisg
25 20 25 30
Asp Ser Asp Leu Glu His Val Leu Thr Pro Ser Thr Ser Trp Thr
Thr
30 35 40 45
Lys
35

(2) INFORMATION FOR SEQ ID NO:43:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
40 (B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

45 (iii) HYPOTHETICAL: NO
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first rehydrated in TTBS buffer, and the strips were incubated overni ght

Wi th human test sera, diluted 1:50 in BLOUTO. The strips were washed
$eral times with wash buffer, then i ncuBETEP4PY one hour WethHuSe@iie
anti-human 1gG conjugated to al kali ne phosphatase (Bi o- Rad, Hercules,

After washing, color devel opnent was achi eved by incubating the strips in a
substrate sol uti on contai nj;ngNBT and BCIP in 100 nM Tris-HC buffer, pH
9.5, 50 MM MgCl [err]. Col or devel opment was continued until a uniform
backg Bl rFrefddeSBREE on the strip and was halted by rinsing {hg giriRs two
tines w t HCHEMPFHTEFSHATRr K34THRdgr @conbi nant protei ns 2A2B, 2B3A, and 3A3B
were tested agai nst the panels of HILV infected and negative §fra descri bed
in exanple 2A. The results of the i Mmuoassays are given in Table 2 above.
Exanple) 3SEQUENCE DESCRIPTIONGOSRQtIDUSY:8xn Of RSXRD. kappa-|g Construction of
the mammal i an expression vector pSXRD. kappa-1g was performed |n sever al

St eps. se¥trrolras gev @6l @Ls Rsp PLICAG Lduéxa tildevaBamel msi t e of pUCL8 as i Hser t ed
t hexd685 bp BanHl - BGLI I fragnment fromthe HBV surface antigen gene
conprising the polsyadenyl ati on 1o 15

¢ Leu Asp leu
Ser

(2) INFORMATION FOR SEQ ID NO:44:
) 1 Glu Gln Cys
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 68 base pairs
(B) TYPE: nucleic acid
(C) STRAKRDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
{(iii) HYPOTHETICAL: KO

{vi} ORIGIRAL SOURCE:
(C) INDIVIDUAL ISOLATE: MODIFIED pGEX, FIG. 3C

(ix} FEARTURR:
{A) NAMB/KEY: (DS
(B} LOCATION: 3..68

(xi) SEQUENCE DESCRIPTION: SEQ ID KNO:44:

AT CCT CCA ARA TCG GAT CIG GIT CCG CGT GGT TCC ATG GGT GGA TCC.
47

Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Met Gly Gly Ser

1 S 10 15

GAA TTC ATC GTG ACT GAC TGA
68
Glu Phe Ile Val Thr Asp
20
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si gnal

site of the HBV insert was nearest to the EcoRl

(Larrick, et al., 1992). The orientation was such that the BanH

reYiiB bet ween PCT/US94 40

Hi ncl |

usi ng

site and the Sall

l'igati

t he addltlon

site of the vectotsanihie

the H ndlll and

sites of the polylinker were renoved by digesting the plasmd with
those two enzynmes and then blunti ng the H ndl || !Ei te usi_r'fg'"_t'h'é"Kr'éﬁo'w

fragment of DNA polymerase. After ligation, the eﬂ"“ m ll
desi gnated pUCHBV3'. A unique Sall site was |nse t , ﬁ n Qﬂﬂ‘ S|te

ar ssnthatNeED:ol i gonucl eoti de pri ner. B t weerf t ke #ni §ue* EcoRl

site were inserted the followi ng fragnents in a series of

ons: ,(a) %%pgy%)rgt@%é(&n erécbtolunde %%lean EcoRl site (created by

gonuc e
region con51st1ng essentlally of the amlno ac1d

sequence identified by SEQ ID NO: 1, said peptide being
characterized by:

(i) immunoreactivity to sera from human subjects
infected with HTLV-I or HTLV-II, and

(ii) non-immunoreactivity with sera that are (1)
immunoreactive with HTLV-1 p21E antigen, but (2)
obtained from humans who are not infected with HLTV-I
or HTLV-II.

2. The peptide of claim 1, wherein the peptide
sequence is identified by SEQ ID NO: 22 contained
within SEQ ID NO: 1.

3. The peptide of claim 1, wherein the peptide
sequence is identified by SEQ ID NO: 29 contained with

SEQ ID NO: 1.

4. The peptide of claim 1, for use in a solid-

- phase assay for detecting HTLV-I or HTLV-II infection

in a human serum sample, which is carried on a solid-
support.

5. A kit for detecting the presence of HTLV-I or

HTLV-II infection in a human serum, comprising
' (a) a solid support;

(b) attached to the support, in a first reaction
zone, a peptide having an HTLV-specific antigenic
region consisting essentially of the amino acid
sequence identified by SEQ ID NO: 1, said peptide being
characterized by:

(i) immunorea ivity to sera from human subjects
infected with HTL\ or HTLV-II, and _

(ii) non-imm .reactivity with sera that are (1)

SUBSTITUTE SHEET (RULE 26)

is Sheet Has Been Replaced

i

fe Pvull site inmedi ately

Ser Glu
1S

1 Trp Leu

15

e Thr Gly

30



precedi ng the Sv40 pronoter and l | I mmedi ately preceding the
T antigen initiat] on, (b) H l n ﬁ@t’ﬂ]t derived from_an
i rrel evant cDNA b‘gﬁ%ﬂgﬁ y a H'n cSILEn ing in an XbalCl{yPoLe:)

an Xbal -Bglll fragnment from pcDNAL1/ neo contai ning the SvV40 pol yadenyl ati on
signal and the RSV pronoter. The Xbal site is provided in the vector and
the Bglll site was inserted using PCR cloning te7rbe situated at the
junction between:the RSV pronoter and the Neo sel ectabl e marker, and (d)
the nurine DHRF cDNA, bodifBEPIBFCcE Sy YTk STHE- P2l hangigemd buthe?)
restriction sites were iAberined frsimuiRk@y who are nithiim€eddedl whwteHuTONT has
been described with refebr ifert0 aparti cul ar enbodi nents, nethods of
construction, and uses, it w/.l r those in. the are_that various
ot her uses, fornulations and(cr)re?%@%ggfme%g%lc %cge%%enﬁ?t%lenpfﬁseence of
contenpl ation of the preBWFAR ARGERRGIEH bound to said support.

6. The kit of claim S, wherein the peptide
sequence is identified by SEQ ID NO: 22 contained with
SEQ ID NO: 1.

10
7. The kit antigen of claim 5, wherein the
peptide sequence is identified by SEQ ID NO: 29
contained within SEQ ID NO: 1.
15 : 8. The kit of claim 5, which further includes a

second reaction zone in the solid support, and attached
to this second zone, a second HTLV-specific antigenic
region consisting essentially of the amino acid
sequence identified by SEQ ID NO: 2, and being

20 characterized by immunoreactivity with sera that are
(1) obtained from humans who are not infected with
HLTV-I or HTLV-II, but (2) immunoreactive with HTLV-1
p21lE antigen.

25 9. The kit of claim S, which further includes a
third reaction zone in the solid support, and attached
to this third zone, a third HTLV-specific antigen
capable of discriminating between serum antibodies
specific against HTLV-I and HTLV-II.

30
10. The kit of claim 9, wherein the second
peptide contains an HTLV-I specific antigenic region
consisting essentially of the sequence identified by
SEQ NO ID: 3.
35

11. The kit of claim 9, wherein the second
peptide contains an HTLV-II gpecific antigenic region
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?Il) APPLI CANT: H4dibetsa2 Kennemwmlu’ﬁu "I - GENEORﬁL wmjog\l‘m

Foung, Steven K H. (i) TITLE O I"NVENTFON: Met hod and Assay for HTLV
(iii) NUMBER OF SEQUENCES: 46 (1v) CORRESPONDENCE ADDRESS:

(A) ADDRESSES:. Law O fices of Peter Dehlinger (B) STREET: 350
Canbri dge Avenue, Suite 300 (O ATY: Bal o Alto

consisting essentially of the sequence identified by
SEQ NO ID: 4.

12. A kit for detecting the presence of HTLV-I or
5 HTLV-II infection in a human serum, comprising
(a) a solid support having first and second, and
third reaction zones,
{b) immobilized at sald first reaction zone, a
first peptide having an HTLV-specific antigenic region
10 consisting essentially of the amino acid sequence
identified by SEQ ID NO: 1, said peptide being
characterized by: )
(i) immunoreactivity to sera from human subjects
infected with HTLV-I or HTLV-II,- and '
15 {(ii) non-immunoreactivity with sera that are (1)
immunoreactive with HTLV-1 p21E antigen, but (2)
obtained from humans who are not infected with HLTV-I

or HTLV-II;
{c) immobilized at said second zone, a second
20 peptide having an HTLV-specific antigenic region

consisting essentially of the amino acid sequence

identified by SEQ ID NO: 2, and being characterized by

immunoreactivity with sera that are (1) immnoreactive

with HTLV-1 p2l1E antigen, but (2) obtained from humans
25 who are not infected with HLTV-I or HTLV-II;

(d) immobilized at said third zone, a third HTLV-
specific antigen capable of discriminating between
serum antibodies specific against HTLV-I and HTLV-II;
and .

30 {e) reporter means for detecting the presence of
human antibodies bound to said support.

13. The kit of claim 12, wherein said first
peptide sequence is identified by SEQ ID NO: 22
35 contained within SEQ ID NO: 1, and said second peptide
sequence is identified by SEQ ID NO: 30 contained
within SEQ ID NO: 2.
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(vii) PRIOR APPLI CATI ON BAdsisting essentially of the amino acid sequence
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2

10

15

20

25

30

35

identified by SEQ ID NO: 3, said peptide being
characterized by:

(A) immunoreactivity to sera from human subjects
infected with HTLV-I, and

(ii) non-immunoreactivity to sera from human
subjects infected with HTLV-II only.

15. The kit of claim 12, wherein said third
peptide has an HTLV-II-specific antigenic region
consisting essentially of the amino acid sequence
identified by SEQ ID NO: 4, said peptide being
characterized by:

(A) immunoreactivity to sera from human subjects
infected with HTLV-II, and

(ii) non-reactivity to sera from human subjects
with infected with HTLV-I only.

16. A method of positively identifying HTLV-I or
HTLV-II infection in a human subject, comprising
reacting Serum from the subject with a peptide

(A)

containing an HTLV-specific antigenic region comnsisting

essentially of the amino acid Sequence identified by
SEQ ID NO: 1,

by said reacting, forming an immune complex
between said peptide and antibodies in serum from a
subject having an HTLV-I or HTLV-II infection, and

examining the peptide for the presence of
immunocomplex, evidencing the presence of HTLV-I or
HTLV-II antibodies in the serum. )

17. The method of claim 16, wherein the peptide

sequence is identified by SEQ ID NO: 30 contained
within SEQ ID NO: 2.
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(B) LOCATION: 8
(i x) FEATURE:
(D OTHER
(A)
(A

(D) OTHER
(D) OTHER

(1 x) FEATURE:
(i x) FEATURE:

(B) LOCATION: 10
Rl

/note= "where Xaa is K or

NAVE/ KEY: Mbdified-site

| NFORVATI ON:

or V'
(B) LOCATI ON: 3736

(B) LOCATION: 11
/note= "where Xaa is L or

[ note= "where Xaa is |

NAMVE/ KEY: ©Modified-site

| NFORVATI ON:

(A) NAME/ KEY: Modified-site
/[ note= "where Xaa is L or

(A) NAME/ KEY: Modified-site

| NFORVATI ON:

(D) OTHER | NFORVATI ON:

(i x) FEATURE:
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Cl

(B)

/[ note= "where Xaa is R or

(B) LOCATI ON:

Lll

i/186

= "where Xaa is P or

/ not e

(A) NAME/ KEY: Modified-site
(xi) SEQUENCE DESCRI PTION: SEQ I D NO: 1:

(D) OTHER | NFORVATI ON:

(A) NAME/ KEY: Modified-site

(i x) FEATURE:
(D) OTHER | NFORVATI ON:

LOCATI ON: 41

(i x) FEATURE:

43
43
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1
A@n Asn Arg Arg Ay Leu
20
(2) 1 NFORVATI ON FOR SEQ I D NO 2:
FN@TH: 34 am no aci ds
i near

(A L

(D) TOPOLOGY:

15

Cys Lys Ala Xaa G n u G@n Cys Xaa Phe Xaa
40

10
30

35

(i) SEQUENCE CHARACTERI STI CS:

Lys Asn Hi s Xaa Asn Xaa Leu Xaa Xaa Ala An Tyr Ala Ala
(B) TYPE: am no acid

Asp Leu Leu Phe Trp Au dn Ay Ay Leu

Il e Val

5
25

Asn

(3,u0d) gz °bBT4
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(i x)

(vi)

Fig. 6

(B) LOCATION: 5

Cl

(iii) HYPOTHETI CAL: NO

(© I ND VI DUAL | SOLATE: 3A3BC,

(A) NAME/ KEY: Modified-site

(D) OTHER | NFORMATI ON:

44

/note= "where Xaa is R or

(i) MOLECULE TYPE: protein
ORI G NAL SOURCE

FEATURE

g °-bT4a
OYD 1OV 20D ¥OD 009 OWN LD DIL WVD: 601
D 1019010099 WVOIVOYOOY DDIIWEDHOOD
01l 191 OVWD 990 VYV VD o DIT WH 090
DLl OO0l IVL OV9 L1l 11o o1o DIL WD 0oL

Y90 D09 60X D00 OUL 990 OVO DIIWUD 00V D0V D0V DOV IOW 1OV OOV

8/16

¥ve °OTd
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HOVVOHVYOOOLOLLOLODLD DO ¥6D 5II WD 00
O IWVY VYWY OWO DYV ¥YVV Ol19 VIV 30X VoD DYIL WD oo
D09 9510 2399 221 219 1L1d 991 DOI ¥HD DIT WUD 001
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(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATI ON:

7 (D) OTHER | NFORMATI ON: /note= "where Xaa is P or L" (ix)
FEATURE: (A) NAME/ KEY: Modified-site ~ (B) LOCATION:. 10
(D) OTHER | NFORVATI ON: /note= "where Xaa is T or S" (i x) FEATURE:

(A) NAME/ KEY: Modified-site (B) LOCATION: 12 (D OTHER
| NFORMATI ON: / note= "where Xaa is S or T" 77141 X) FEATURE: (A
NAVE/ KEY: Modified-site (B) LOCATION:. 15 (D) OTHER

| NFORVATI ON: / note= "where Xaa is S or P" (i x) FEATURE: (A

NAVE/ KEY: Mbdified-site

961

v
ATCCTCCAAAATCGGATCTGGTTCCGCGTGGTTCCATGGGTGGATCCGAATTCATCGTGACTGACTGA

I
C~CATGG (NcoI) GAARTTC(EcoR1)

951
GAGATCC (BamHI )

*
941

3C

x
931

Fig.
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911
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(B)

/note= "where Xaa is N or

/note= "where Xaa is |,
n Gu An Cys Xaa Phe Xaa

-

/note= "where Xaa is L or

ol

(A) NAME/ KEY: Modified-site
1

(A) NAVE/ KEY: Modified-site

Xaa Xaa_

(D) OTHER | NFORMATI ON:

(D) OTHER | NFORVATI ON:

(D) OTHER | NFORMATI ON:

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 2:

Asn Il e Xaa Asn Xaa H s Val
15 :

(i x) FEATURE

(B) LOCATION: 25
(i x) FEATURE:

(B) LOCATON: 16
or V"

Kll

LOCATI ON: 28

10

v 514

NTOMOLTAUNATAJUIDOTISAHSNLI
NIOMOLTAUNITdJUIOTISAHSNLI

HYMOSTOTAMNTOMOLTAYNATddHADTIAAHSNLI
IATTTIVATLIIOLOTYIYYMDSTOTAMNTOMOLTAUNITdJUIOTIJAHSNLI
osv 0] 4 otv

¥ ¥ ¥

AAATHTISHOSYISHSOLIDOVADUORTIUSATM

AAATHTISHOSWISHSOLIDOVADUORYTUSATN
AJATHESHSO'TLIADS IS

MAATHTISHOSYISHSOLI OOVAOYONYTUS A'TMAYAJAVIUSHS DT
NAATHTTISHOSYISHSOLI DOUADUOWYTUSATMAVAIATHYSUS U'TLIAIS'TS
0SE O€E <~-- Tzdb --}o0T1€

¥ ¥ ¥

HEYE
HEVE

dated
12db6

HEYE
TUHCIH
CUTJH

vede

gcve
geve
gIvT

gted
1z/9vdb




Leu

30

Xaa Thr Ay Trp Gy
(1) SEQUENCE

9/16

25

20

| NFORMATI ON FOR SEQ | D NO: 3:

CHARACTERI STI CS:

(2)

Leu Gn GQu Arg Pro Pro Leu Qu Xaa Arg Val

45

Asn

(3,u0d) y -BTa

HEYE
dEve
. ared
Z1SSAINIISAHd XUAUS I THYIONTIOAOVT 1edb
117 oLY
¥ L
NdJuo0da0 gEVE
NdI¥OOIBTVNOTOO0AMA'TT THZAH
TIATONUNOYYXOVINTINIHNAAL ZUTAH
NdJHOOIOTVHOTOODIMI T IATONUNO Y XOV I N TINNHNIAT \13: 14
HNXAIYOLI0S1d azye m
N1400030TWNDI01990EMA TTA TOUNUNOVY AOV I N T INNHNIA I YOI IOS 1A geve ;
gVl m
Ndau00adTNIOT1990aMA T TA TONUNOVY A OV I N TINNHNIAT YOI TOS I ared ~
Nd3¥00a0TVIOTOO0IMATIATONUNOVY AOV I N TINNHNIAIYOLTOS 1a 12/9vdb -
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35

Ser

(i)

30
Lys

i near
11/16

25
Ile Pro Trp Lys Ser

| NFORVATI ON FOR SEQ | D NG 4:

20
(2) . .
(A) LENGTH: 44 am no acids
(D) TOPOLOGY:

45

Asn Leu Asp His Ile Leu Qu Pro Ser

40

SEQUENCE CHARACTERI STI CS

(B) TYPE: am no acid

Hi s

9 °“bta
A
1 b | Hd L S T D
1 N IS S & d Y

NTOMOL'XAU XTI TdUIOT X XAH XN X IN'X2'X00AD

OTYIUYMOSTOTAMNTOMOL T AU A TdJUIDTASAHINS INTADODIDIWNIOT
AR R EEEEEEEEEEEER] 3¢ 3 33 3 “u.nx
HYMOSTOTAMNTIOMOLTAUNATdJUIOTHSAHSNT INTIDO0IVTYNO 1000
AR R EEEEE R EEREERE R 3¢ 3 33 ¢ 131X
HYMOSTOTAMNTOMOLTAUNATddHIDTISAHSNT INTIO00IVTUNOTOO0E
Xsa3t2 33 $3ssiide $8s ¢ 3: % i
HYMOSTOTAMNTIOMOITAYNATdIUIDTTIdAHENT INdAHOOIDTUNOTHOOI
Xsssee 33 I R EREERE] 3 ¢ 83 3 X
NTOMOLTAUNITddNTOTISAHSNI INdaHODAD
(1] (114 ot

ogEvE

ORHEVE
HOHEVYE
RYEVE

SHEVE

aeve -
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(O

Pro Ser

(2)

(i) SEQUENCE CHARACTER! STI CS:

Leu Thr

(ii) MOLECULE

H s Val
40
nucl eic acid

i near

Ve :

H's Asp Ser Asp Leu GQu

30
(B) TYPE:

(D) TOPOLOGY:

35
(iii) HYPOTHETI CAL:

Pro Pro Leu Val

Ser
25
Lys

(A) LENGTH: 427 base pairs
STRANDEDNSS: doubl e

| NFORVATI ON FOR SEQ I D NG 5:

An Pro Pro Pro Thr
TYPE: DNA (genom c)

20
Thr Ser Trp Thr Thr

8 °BTd
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Fig. 2A

14/16

TCCTTGICAC CTGITCCCAC CCTAGGATCC

TGECTTGICT CCGCCCTGEC CATGGEGAGCC

| NDI VI DUAL | SOLATE: p21E(1)CS

60

(O

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 5:

120

CGCTCCCECC GAGCGGTACC GGTGECGGETC
GGAGIGECTG GCGEGATTAC CGGECTCCATG

(vi) ORI G NAL SOURCE:

47

6 "BT4
3P A5-ALILMBLBALTARE TASAHATAAFLdAdDLITBLIINTIAXDANA
Ve BALTAHIIABAHAIAAS
SEX ALALLHUBLEdLTIAHAIGBAHATIAAS
STI-ZHD \ IB-ALINSLEALTARATASAHA'TAIBNAdIAOLITBLIANTIAXDAVAATILH -3 B

ITI-ATIH {TOTAXNTINLINGLEALTAHNTIASAHATIIBLAddOLIRBLIINTIAIDAVAATILREBEDD

L N e e R i et i
I-ATLH  \ TOATLITINSNMAISANTIRATNGHITTdAVLAITOBININTINIAAXDAVAATIFIAAOD

P -VYLR 36-8dHATIHAINGHA TTIAAVLAA TOBSATINTINIAAXDAVAATISEIADD
T-VYIR AB-NPANIIBAATIHA'INSHATTIAAVLALTOIdHINTINIIAXDAVAATITIE -2D

S-VYINK TOATLTINSANGISIETIHA'INGHATTIAVIAdTOBARLNTANIAAXDAVAATTIE -2

€E91X SdITIHA'INSHAT'IdAVY L




TCCCTCGCCT CAGGAAAGAG CCTCCTACAT GAGGTGGACA AAGATATTTC CCAGITAACT
CAAGCAATAG TCAAAAACCA CAAAAATCTA CTCAAAATTG CGCAGTATGC TGCCCAGAAC
AGACGAGECC TTGATCTCCT GITCTGGEGAG CAAGGAGGAT TATGCAAAGC ATTACAAGAA
CAGTGCCGIT TTCCGAATAT TACCAATTCC CATGICCCAA TACTACAAGA AAGACCCCCC
CTTGAGAATC GAGICCTGAC TGGECTGEEEC CTTAACTGEG ACCTTGECCT CTCACAGIGG

GCTCGAG 427 15/16
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(2)

| NFORMATI ON FOR SEQ | D NG 6:
(A) LENGTH. 142 am no aci ds
TOPOLOGY:

| i near
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HTLV-TI AND HTLV-II GP21 DERIVED PEPTIDES FOR USE IN DIAGNOSTICS.

This application is a continuation-in-part of co-
pending U.S. patent application for "HTLV-I and HTLV-II
Peptide Antigens and Methods", Serial No. 07/653,091,
filed February 08, 1991, which in turn is a
continuation-in-part of U.S. patent application "HTLV-I
Peptide Antigen and Methods", Serial No. 366 313, filed

‘June 13, 1989, now U.S. Patent No. 5,066,579, issued

November 19, 1991, which in turn is a continuation of
U. S. patent application for "HTLV-I Peptide Antigen
and Methods," Serial No. 948,270, filed December 31,
1586, now abandoned.

1. Eield of the Invention

The present invention relates to an HTLV-specific
peptide and to methods of preparing and using the anti-
gen. g
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3. r o v

The human T-cell leukemia viruses (HTLV) represent
a family of T-cell retroviruses with three known mem-
bers. HILV type I (HTLV-I) has transforming activity
in vitro and is etiologically linked to adult T-cell
leukemia, which is known to be endemic in several parts
of the world. HTLV-Ii is anothgf :étfovirus having
transforming capacity in vitro, and has been isolated
from a patient with a T-cell variant of hairy cell leu-
kemia (for a review of HTLV-I and II see Cann and
Chen). HTLV-III, which has also'béeh called
lymphadenopathy-associated virus and is now known as
the human immunodeficiency virus (HIV), is lytic for
certain kinds of T cells and has been linked to the
etiology of acquired immunodeficiency syndrome (AIDS).
Unlike the HTLV-I and -II viruses, HTLV-III is not
known to have in vitro transforming activity.

The diagnosis of HTLV-I infection is usually based
on serum antibody response to HTLV-I peptide antigens.
This usually involves an initial screening assay to
identify HTLV-I antibodies, based on an enzyme immuno-
assay (EIA) with HTLV-I virion peptides. The assays
presently used for blood screening detect about 0.5 to



49, (i1) MOLECULE TYPE: DNA (genom c) (i)
(vi) ORI G NAL SOURCE: (© | NDl VIDUAL | SOLATE:
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 7: TTCCCTCGCT CO
AAGACGCCGC CGTGCCGTTC CAATAGCAGT 60  GIGGCTTGTIC TCCQ
AGGTATCGCT GGTGGAGTAA CAGGCTCCCT 120 ' ‘
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0.05% HTLV-I and HTLV-II positives in blood donors in
the United States; of these about 4 ocut of 5 are false
positives. Therefore, positive sera must be further
tested in a confirmatory assay, using Western blotted
HTLV-I viral lysate. Current blood testing procedures
require that individuals possess antibodies to both the
HTLV-I p24 gag protein and at least one of the envelop
proteins gp46, and gp68 (public health service working
group) . However, it has proven to be technically
difficult to detect gp46 or gpé8 proteins using a
Western blot assay. Therefore a second round of
confirmatory radioimmunoprecipitation assays must often
be performed to detect antibody reaction to the HTLV-I
envelope proteins.

A partial solution to this problem was provided by
the molecular cioning of a 134 amino acid portion of
the transmembrahe glygbprotein gp2l (Samuel et al.).
The recdﬁbinant prbtein, referred to as p2lE protein,
is reactive with sera from both HTLV-I and HTLV-II
infected individuals, and has been successfully
incorporéted into Western blot assays for confirmation
of HTLV infection (Lillehoj et al., Lipka et al. 1991).
Howévef, the p21E protein was also found to be reactive
with 0.6% of HTLV negative blood donors (Lal, et al.). .
In addition, much higher rates of reactivity to p21E
(approximately 5% in U.S. blood donors) are observed in
individuals who are reactive in HTLV screening EIA
tests, but who do not Possess antibodies to both HTLV-I
gag and env gene products when tested by HTLV
confirmatory assays and thus do not meet established
criteria for being HTLV infected (Lal, et al.; Lipka,
et al., 1991). Additionally in the study by Lipka et
al. (Lipka et al. 1991) all of the'pZIE reactive-HTLV
indeterminate individuals were negative for the
presence of HTLV-I and HTLV-II nucleic acids when
tested by PCR using HTLV-I and HTLV-II specific primers
and probes. Therefore some individuals who are not
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infected with HTLV-I or HTLV-II possess antlbodles
which react with the p21E antigen. This fact has
limited the use of the p2lE recombinant protein,
particularly in HTLV screening assays in which a high
rate of false positives with HTLV-negative sera would
result in the needless disposal of donated blood.

It would therefore be desirable to provide an
improved method for detecting HTLV-I and HTLV-II
positive sera. In particular, the improved test should
be capable of detecting all HTLV-I and HTLV-II positive
sefa, with a minimum number of false positives, and
also be able to distinguish HTLV-I from HTLV-II
infected sera.

4. Summary of the Invention

The invention includes, in one aspect, a peptide
having an HTLV-specific antigenic region consisting
- esgentially of the amino acid sequence identified by
SEQ ID NO: 1. The peptide is characterized by (i)
immunoreactivity to sera from human subjects infected
with HTLV-I or HTLV-II, and (ii) non-immunoreactivity
with sera that is (1) obtained from humans who are not
infected with HTLV-I or HTLV-II, but (2) immunoreactive
with HTLV-1 p21E antigen.

Also disclosed is a kit for deteéting the presence
of HTLV-I or HTLV-II infection in a human serum. The
kit includes (a) a solid support, (b) the above HTLV-
specific peptide attached to the support, and (c) a
reporter reagent for detecting the presence of human
antibodies bound to said support.

In one embodiment, for use in detecting HTLV-I or
HTLV-II infection, the solid support includes two
reaction zones, one coated with the above HTLV-specific
peptide, and a second zone coated with a HTLV-specific
antigenic region consisting essentially of the amino
acid sequence identified by SEQ ID NO: 2. This peptide
is ¢haracterized by immunoreactivity with sera that is



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 160 amino acids

(B) TYPE: am no acid ' (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL: NO
50: (vi) ORI G NAL SOURCE: (O [INDIVIDUAL | SOLATE: p21E(I1),
Fig. 2B
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(1) obtained from humans who are not infected with
HTLV-I or HTLV-II, but (2) immunoreactive with HTLV-1
P21E antigen.

The kit may also contain one or more reaction
zones designed to allow discrimination between HTLV-I
and HTLV-II infection. One preferred peptide for use
in this kit is a peptide having an HTLV-I specific
antigenic region consisting essentially of the sequence
identified by SEQ NO ID: 3. Alternatively, or in
addition, the kit may include a peptide having an HTLV-
II specific antigenic region consisting essentially of
the sequence identified by SEQ NO ID: 4.

In another aspect, the invention includes a method
of positively identifying HTLV-I or HTLV-II infection
in a human subject. The test includes reacting serum
from the subject with a peptide containing an HTLV-
specific antigenic region consisting essentially of the
amino acid sequence identified by SEQ ID NO: 1, to form
an immune complex the peptide and antibodies in serum
from a subject having an HTLV-I or 'HTLV-II infection.
The peptide is then examined for the presence of the
immune complex.

Also disclosed is a vaccine composition for
immunizing an individual against HTLV-I and HTLV-II
infection. The»composition includes a peptide having
an HTLV-specific antigenic region consisting
essentially of the amino acid sequence identified by
SEQ ID NO: 1. The peptide is coupled to an carrier
protein.

In still another aspect, the invention includes a
passive vaccine from HTLV prophylaxis and treatment,
and method of passive vaccination employing a human
monoclonal antibody or human recombinant antibody
specific against the 2B3A peptide.

These and other objects and features of the pre-
sent invention will become more fully apparent when the
following detailed description of the invention is read
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(xi.) SEQUENCE DESCRI PTION: SEQ I D NQ 8: Ser Leu Ala Pro Val Pro Pro

Pro Al a Thr Arg Arg Arg Arg Al a Val 1 5 :
10 15 -Prolle Ala Val Trp Leu Val Ser Ala Leu Al a
Ala Gy Thr dy lle 20 25
30 Ala dy Ay Val Thr Ay Ser Leu Ser Leu Ala Ser Ser Lys Ser Leu
35 40 45 7 Leu Leu Gu Val Asp Lys
Asp Ile Ser Hs Leu Thr A n Ala Ile Val 50 55
60 in conjunction with the accompanying drawings.

Brief Description of the Drawings

Fig 1 shows, at. the top, the HTLV-I genome, in the
middle, an expanded portion of the genome containing
the coding regions for gp46 and gp2l envelope proteins,
and in the lower portion of the figure, the coding
regions corresponding to recombinant HTLV-I peptides
P21E, 2A2B, 2B3A, and 3A3B within the gp21 coding
region, and the HTLV-I MTA-1, MTA-4, and MTA-5 peptides
in the gp46 coding region.

Figs. 2A and 2B show the polynucleotide coding
sequence (SEQ ID NO: 5) and the corresponding amino
acid sequence (SEQ ID NO: 6) for the p2lE env protein
of HTLV-I (Fig. 2A), and the polynucleotide coding
sequence (SEQ ID NO: 7) and the'correspcnding amino
acid sequence SEQ ID NO: 8) for the p2l1E region of the
gp21 env protein of HTLV-II (Fig. 2B). The 5' ends of
the HTLV-I specific sequences of the oligonucleotide
primers used in the construction of the HTLV-I
recombinant peptides are indicated.

Figs. 3A-3C show the polynucleotide sequences of
forward primers {Fig. 3A) identified herein as 1A (SEQ
ID NO: 9), 2A (SEQ ID NO: 10), MF1 (SEQ ID NO: 11), MF2
{SEQ ID NO: 12) and 3A (SEQ ID NO: 13), and the reverse
primers (Fig. 3B) identified herein as 1B (SEQ ID NO:
14), 2B (SEQ ID NO: 15), MRl (SEQ ID NO: 16), MR2 (SEQ
ID NO: 17), and 3B (SEQ ID NO: 18), where the
restriction enzyme recognition sequences located in the
primers are underlined. The restriction enzyme sites
of the modified pGEX plasmid pGEX-GLI are also
presented (SEQ ID NO: 44) (Fig. 3C).

Fig. 4 shows the amino acid sequences of the HTLV-
I recombinant peptides identified as p21lE (SEQ ID NO:
6), 1A1B (SEQ ID NO: 19), 2A2B (SEQ ID NO: 20), 2A3B
(SEQ ID NO:21), 2B3A (SEQ ID NO: 22), 3A3B (SEQ ID NO:
30), MF1R2 (SEQ ID NO: 24), and MF2R1 (SEQ ID NO: 25).
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Lys Asn Hs An Asn Ile Leu Arg Val Ala An Tyr Ala Ala A n Asn 65

70 75 80 Arg Arg Ay Leu Asp Leu Leu Phe Trp Qu
Gn Ay Ay Leu Cys Lys ) ' 85 90

95 Ala lle dn Gu A@n Cys Cys Phe Leu Asn Ile Ser Asn Thr H's Va
100 105 110 Ser Val Leu G n Qu Arg
Pro Pro Leu Qu:Lys Arg Val Ile Thr Ay 8 115

120 12519. S shows the amino acid sequences of the

peptide 2B3A which was actually constructed (SEQ ID NO:
22) and the corresponding sequence from three different
HTLV-1I strains (SEQ ID NOS: 26, 27, and 28), a
corresponding HTLV-II 2B3A peptide (SEQ ID NO: 29), and
the consensus sequence for the 2B3A peptide (SEQ ID NO:
1).

Fig. 6 shows the amino acid sequences of the
peptide 3A3B which was actually constructed (SEQ ID NO:
23) and the corresponding sequence from three different
HTLV-I strains (SEQ ID NOS: 31, 32, and 2), a
corresponding HTLV-II 3A3B peptide (SEQ ID NO: 34), and
the consensus sequence for the 3A3B peptide (SEQ ID NO:
2). .

Fig. 7 shows a comparison of the polynucleotide
coding seqguences for the HTLV-I peptide 2B3A (SEQ ID
NO: 35) and the homologous HTLV-II peptide 2B3A(II)
(SEQ ID NO: 36). :

Fig. 8 shows a comparison of the polynucleotide
coding sequences for the HTLV-I peptide 3A3B (SEQ ID
NO: 37) and the homologous. HTLV-II peptide 3A3B(II)
(SEQ ID NO: 38). |

Fig. 9 shows the amino acid sequences of
homologous regions of HTLV-I and HTLV-II gp46 protein
in the region of the gp46 peptides identified in Fig. 1
as MTA-1 (SEQ ID NO: 3), MTA-4 (SEQ Ib_NO: 39), and
MIA-5 (SEQ ID NO: 40), additional HTLV-I peptide K163
(SEQ ID NO: 41), and analogous HTLV-II peptides
identified herein as K15 (SEQ ID NO: 42) and 4 (SEQ ID

 NO: 4).

Figs. 10A-10D illustrate a 4-zone solid phase
assay plate for use in an assay method for detecting
HTLV-I or HTLV-II infection in human sera (10A),
showing a typical assay result for an HTLV-I positive
individual (Fig. 10B), for an HTLV-II positive
individual (Fig. 10C), and for a false positive (Fig.
10D).
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Trp Ay Leu Asn Trp Asp Leu Ay Leu Ser G@n Trp Ala Arg Qu Al a

130 135 140 Leu Gn Thr Ay Ile Thr
Ile Leu Ala Leu Leu Leu Leu Val |le Leu 145 150
155 160 (2) 1 NFORVATI ON FOR SEQ I D NO 9: (1) SEQUENCE

9

CHARACTERI STI CS: .

Detailed Degcription of the Invention
I. Definitionsg

Unless indicated otherwise, the terms given below
have the following meanings:

"HTLV-composite env sequence" is formed by
aligning homologous amino acid sequences of regions of
the env transmembrane protein of different strains of
HTLV-I and HTLV-II, and selecting, at each position (i)
the consensus amino acid at that position, or (ii) if
the amino acids at that position are different among
the HTLV-I and HTLV-II sequences, all of the amino acid
variations at that position. For example, the 2B3A
HTLV composite sequence shown in Fig. 5 contains amino
acid variations within the amino acid sequences of the
2B3A peptide for three different HTLV-I strains (SEQ ID
NOS: 26, 27, and 28), a corresponding HTLV-II 2B3A
peptide (SEQ ID NO: 29), and the consensus sequence for
the 2B3A peptide (SEQ ID NO: 1).

"HTLV-specific” peptide means a peptide having an

- HTLV composite sequence, i.e., either an HTLV-I amino
acid sequence, and HTLV-II amino acid sequence, or one
of the HTLV composite sequences.

"Non-infected individuals" refers to humans whose -
‘serum may contain antibodies which are crossreactive
"with some HTLV-I or HTLV-II proteins, e.g., p2lE
protein, but whose serum shows no evidence of HTLV-I or
HTLV-II infection, as judged by 1.> Failure to detect
antibodies to both HTLV gag and env proteins in a
confirmatory assay and/or 2.> the failure to detect
HTLV-specific sequences by sequence amplification with
HTLV-specific primers using the polymerase chain
reaction (PCR) method (Kwok et al., Lipka et al. 1991).

II. HTLV-I and HTLV-II Env Peptides

Fig. 1, upper frame, represents a portion of an
HTLV-I genome which is expressed in the env

[REPLACEMENT SHERT
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(A) LENGTH 39 base pairs (B) TYPE: nucleic acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (i) MOLECULE
TYPE: DNA (genom c) (iii) HYPOTHETI CAL: NO (vi) ORIG NAL
SOURCE: (O IND VIDUAL | SOLATE: FP-1A, Fig. 3A (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NO 9: TCCGAATICT CCATGGGTTC CTTGICACGT

GTTCCCACC 39 (g}arlxsl}lnlze%%ye Ogiﬁ%%r%%gilng ng04 Oa:nd gp2l. The coding
region extends from basepair 5180 to 6116 for gp46, and
between 6117 and 6644 for the gp2l protein (expanded
portion of the genome in Fig. 1).

The coding region between bases 6096 and 6497
encodes a recombinant protein, designated p21E, which
is known to react with sera from HTLV-I or HTLV-II
infected individuals, but which is also reactive with a
small percentage of individuals who are not infected
with either HTLV virus (Lal et al., Lipka et al.,
1991). Contained within the p21E coding region, and
shown at the lower right in the figure, are coding
regions for three HTLV-I peptides identified herein as
ZAZB, 2B3A, and 3A3B. The present invention includes
the 2B3A peptide, and a diagnostic assay kit and method
which includes the 2B3A peptide. The kit and method
may also include the 3A3B peptide. The properties of
the 2B3A and 3A3B peptides which are related to the
assay kit and method for detecting to the HTLV-I or
HTLV-II infected human sera are discussed below.

The coding region 5565 to 5895, shown at the lower
left in the figure contains coding regions for three
MTA peptides described in co-pending U.S. patent
application for "HTLV-I and HTLV-II Peptide Antigens
and Methods", Serial No. 07/653,091, filed February 08,
1991, and identified in the co-pending application and
herein as MTA-1, MTA-4, and MTA-5. These peptides may
also be used, in combination with the 2B3A peptide, or
the 2B3A peptide plus the 3A3B peptide, in an assay kit
and method for assaying for HTLV-I or HTLV-II ‘infected
human sera. The properties of the MTA peptides which
are pertinent to the use in such a kit and method are
given below. '

A. 2B3A Peptide .
Fig. 4 shows the amino acid sequences of a 2B3A
peptide from HTLV-I (SEQ ID NO: 22). As will be seen
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(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 36 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (i1i) MOLECULE TYPE: DNA (genonic) (rii)
HYPOTHETI CAL: NO 52 (vi)
ORI G NAL SOURCE: 11

below, the peptide was expressed by PCR amplification
of an HTLV-I, strain MT2 virus, using primers (which
contribute 7 codons on each end of the amplified coding
region) designed from the nucleotide coding sequence of
the HTLV-I variant ATK isolated by Seiki et al. Thus,
the seven amino acids at either end of the peptide
correspond in sequence to the 2B3A peptide from the
HTLV-I strain ATK and the remaining interior amino
acids correspond in sequence to the 2B3A peptide from
HTLV-I, strain MT2. The single-letter and triple-
letter amino acid codes in the figure conform to
standard convention (e.g., Maniatis).

According to an important aspect of the invention,
and as detailed below, the peptide is (i)
immunoreactive with sera from human subjects infected
with HTLV-I or HTLV-II, but (ii) not immunoreactive
with sera that is immunoreactive with HTLV-1 p21E
antigen, but which shows no evidence ¢f HTLV-I or HTLV-
II infection, for example, by PCR analysis of viral
Sequences in the serum sample, as discussed below.

Fig. 5 shows the amino acid sequences of peptides
containing the 2B3A for three different HTLV-I strains,
identified herein as ATK, MT2, and B41281, and one
HTLV-II peptide, identified herein as strain MO. These
nucleotide and amino acid sequences of these HTLV
variants were obtained from the Genbank sequence data
base. The locus names of the strains which can be used
to obtain the sequences from the Genbank data base are
as follows; HTLV1A = env region of the HTLV-I variant
ATK, HTVENVAA = env region of the HTLV-I variant MT2,
B41281 = another more divergent HTLV-I igolate, and
HL3V2CG = MoT strain of HTLV-II. The figure also shows

 the amino acid sequence matching between the upper 2B3A
sequence and the corresponding regions of the three
HTLV-I strains and the one HTLV-II strain. The
sequence homology between the uppermost 2B3A peptide
and the corresponding portion of the individual-strain

REPLACEMENT SHERT,
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(C) I NDIVIDUAL | SOLATE: FP-2A, Fig. 3A (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 10:  TCCGAATTCG GATCCTGGCT TGTCTCCGCC CTGGCC 36 (2)

| NFORMATI ON FOR SEQ | D NO. 11: (i) SEQUENCE CHARACTER! STI CS:
(A LENGTH: 36 base pairs (B) TYPE;,nucleic acid (O
STRANDEDNESS: single - (D) Topo_oc;v finear (ii) MOLECULE

TYPE: DNA (genoni c) gp21 prdddiin iEYBRHUE dieRet1NQ@bove the amino acid
sequence of each strain. The degree of homology is
indicated by ":" for identical sequences and a blank
for non-matching amino acids residues.

The 2B3A sequences (i.e., the portions of the gp21
amino acid sequences corresponding to the HTLV-I
peptide antigen 2B3A) are identified in the figure as
follows; SEQ ID NO: 26 = ATK variant of HTLV-I; SEQ ID
NO: 28 = MT2 variant of HTLV-I, and SEQ ID NO: 28 = the
HTLV variant identified by the locus name B41281. The
corresponding HTLV-II 2B3A peptide from strain Mo is
identified herein by SEQ ID NO: 29. The strains
displayed in figure 5 and figure 6 below are
representative of the different amino acid sequences
obtained from approximately 30 separate variants of
HTLV-I, STLV, and HTLV-II (the amino acid and
nucleotide sequences of all of the variants can be
obtained from the Genbank database) .

The consensus sequence of the five 2B3A sequences,
i. e., the HTBV compos;te sequence for this region, is
shown at the bottom of the flgure, and is identified
herein by SEQ ID NO: 1. ‘This sequence is constructed
from the consensus amino acids, where there is complete
consensus among the five peptides, and by the known
variations in amino acid, at the six positions (X,-X,)
where amino acid variations occur. 1In this sequence X,
is K or Q, X, is L or I, xg is Kor R, X, is I or Vv, and
Xs is R or C, and x6 is P or L. SEQ ID NO: 1 thus
includes the five seqﬁences identified above as SEQ ID
NO: 22, SEQ ID NOS: 26, SEQ ID NO: 28, SEQ ID NO: 28,
and SEQ ID NO: 29. It is to be expected that amino
acid substitutions other than those specifically
included in SEQ ID NO: 1 may also be allowed, so long
as they do not substantially affect the
immunoreactivity of the 2B3A peptide as described
below. More generally, the 2B3A peptide of the
invention includes an HTLV-specific peptide consisting
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(vi.) ORI G NAL SOURCE: (C) INDIVIDUAL | SOLATE: FP-MFl, Fig. 3A
(xi ) SEQUENCE DESCRI PTION: SEQ ID NO 11:  GOGAATTCGG ATCCATAGTC AAAAACCACA

AAAATC 36 (2) 1 NFORVATI ON FOR SEQ I D NG 12: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 34 base pairs (B) TYPE
nucleic acid (C) STRANDEDNESS: singl e (D) TOPOLOGY:
l'i near (1) MIetbilr TyFE A LHRRO0TLEA sequence identified by

SEQ ID NO: 1, where the peptide is characterized by:
(i) immunoreactivity to sera from human
subjects infected with HTLV-I or HTLV-II, and
(ii) non-immunoreactivity with sera that is
(1) immunoreactive with HTLV-1 p21E antigen, but (2)
obtained from humans who are not infected with HTLV-I
or HTLV-II. '

B. 3A3B Peptide

The 3A3B peptide from HTLV-I has the upper amino
acid sequence shown in Pig. 4, and is identified by SEQ
ID NO: 30. The peptide is intended, in combination
with the 2B3A peptide, for use in an assay kit and
method for screening human sera for HTLV-I or HTLV-II

- infection.. s o

As noted above, sera obtained from patients

- infected with HTLV-I or HTLV-II contain antibodies
which'are immunoreactive with the HTLV-I gp2l protein
and the p21E recombinant protein derived from gp21.
Accordingly, these peptides have been employed
‘routinely in immunoassay methods and kits for detecting
HTLV (I or II) infection in humans. The peptides,
however, also are crossreactive with antibodies
-contained - in the serum of a certain percentage non-
infected individuals, giving false positives in the

- assay. The frequency of crossreactivity appears to be
about 1% of HTLV-negative blood donors, at least in
particular locals in the U.S. where statistics are
available.

The 2B3A peptide described above is immunoreactive
with sera from HTLV-infected individuals, but is not
immunoreactive with non-infected individuals, as
discussed above. This peptide this provides a useful
antigen for detecting HTLV infection without the false
positives generated by the p21E protein. It would be
further useful, in an HTLV assay, to provide a protein
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(iii) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE:

53 (C) |INDIVIDUAL | SOLATE: MF2, Fig. 3A (xi) SEQUENCE
DESCRI PTION: SEQ I D NG 12: CCGAATTCGG ATCCCTCCTG TTCTGEGAGC AAGG 34
) 14

which detects non-infected p21E positive individuals,
but not HTLV-infected individuals, as a confirmation
that the serum tested is non-infected, even though it
is cross-reactive with the p21E protein.

The 3A3B peptide described herein has the desired
properties, in that the peptide is characterized by
immunoreactivity with sera that is (1) obtained from
humans who are not infected with HTLV-I or HTLV-II, but
(2) immunoreactive with HTLV-1 p21E antigen.

This peptide was expressed by a coding region
sequence by PCR amplification of an HTLV-I, strain MT2
virus, using primers (which contribute 7 codons on each
‘end of the amplified coding region) from the HTLV-I
variant ATK. Thus, the seven amino acids at either end
of the peptide correspond in sequence to the 3A3B
peptide from the HTLV-I variant ATK,  and the remaining
interior amino acids correspond in sequence to the 3A3B
peptide from HTLV-I, strain MT2. The corresponding
peptide from HTLV-II, designated herein as SEQ ID NO:
34 has amino acid sequence shown at the top in Fig. 6,
and is identified herein as SEQ ID NO: 34.

Fig. 6 shows the amino acid sequences of peptides
containing the 3A3B for three different HTLV-I strains.
The 3A3B sequences are identified in the figure as
follows; SEQ ID NOS: 31 = ATK variant of HTLV-I; SEQ ID
NO: 32 = MT2 variant of HTLV-I, and SEQ ID NO: 33 = the
HTLV variant identified by the locus name HTVENVCH. The
corresponding HTLV-II 3A3B peptide from strain Mo is
identified herein by SEQ ID NO: 34. -These nucleotide
and amino acid sequences of the strains were obtained
from the Genbank database as described above.

The figure also shows the amino acid sequence
matching between the upper 3A3B sequence and the
corresponding regions of the three HTLV-I strains and
the one HTLV-II strain. The sequence homology between
the uppermost 3A3B peptide and the corresponding
portion of the individual-strain gpzi protein is shown
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(2) | NFORMATI ON FOR SEQ | D NO 13: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 42 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: DNA (genom c) (iii) HYPOTHETI CAL; _NO (vi) ORI G NAL
SOURCE: (C | NDI VI DUAL | SOLATE: FP1§A F|g 3A (xi)

SEQUENCE DESCR'PTlcylrgﬁ%QJ[%ﬂgGeléhe amino acid sequence of each strain.

The degree of homology is indicated by ":* for
identical sequences and a blank for non-matching amino
acids residues.

The consensus sequence of the five 3A3B sequences,
i.e., the HTLV composite sequence for this region, is
shown at the bottom of the figure, and is identified
herein by SEQ ID NO: 2. As above, this sequence is
constructed from the consensus amino acids, where there
is complete consensus among the five peptides, and by
the known variations in amino acid, at the eight
positions (X,-X,) where amino acid variatiomns occur.

In this sequence X, is Ror C, X; is Por L, X; is T or
S, ¥, is Sor T, X, is Sor P, X, is I, M, or V, X; is N
or K, and X;-is L or I. SEQ ID NO: 2 thus includes the
five sequences identified above as SEQ ID NO: 30, SEQ
ID NOS: 31, SEQ ID NO: 32, SEQ ID NO: 33, and SEQ ID
NO: 34. It is anticipated that amino acid
substitutions other than those included in SEQ ID NO: 2
may also be allowed, so long as they do not
substantially affect the immunoreactivity of the 3A3B
peptide as described below.

More generally, the 3A3B peptide includes an HTLV-
specific peptide consisting essentially of the amino
acid sequence identified by SEQ ID NO: 2, where the
‘peptide is characterized by immunoreactivity with sera
that is (1) immunoreactive with HTLV-1 p21E antigen,
but (2) cbtained from humans who are not infected with
HTLV-I or HTLV-II.

C. [T : L ,
The 2B3A peptide, and the combination of the 2B3A
and 3A3B peptides described above are designed for use
in an immunoassay method and kit for detecting HTLV-I
or HTLV-II infected human sera. The HTLV-I MTA
peptides and corresponding gp46 peptides from HTLV-II
described in thié section are useful in such an assay




TOOGAATTCA CTAGTCGATC CCAAGAACAG TGOCGTTTTC CG 42 (2) | NFORMATI ON FOR

SEQ I D NO 14: (i) SEQUENCE CHARCTERI STI CsS: (A) LENGTH:. 48
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS
singl e (D) TOPOLOGY: |inear 1€ii) MOLECULE TYPE: DNA
(genom c) (ii11) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE

(O | NDI VI DUAL | SR RitREorBdifting8iBhing between infection by HTLV-I
and infection by HTLV-II infection.

The preparation and properties of the MTA peptides
and the corresponding HTLV-II peptides have been
described in co-pending U.S. patent application for
"HTLV-I and HTLV-II Peptide Antigens and Methods",
Serial No. 07/653,091, filed February 08, 1991, and
corresponding PCT patent application pct/us92/00823,
published August 20, 1992, both of which are
incorporated herein by reference. The coding regions
of MTA peptides identified as MTA-1, MTA-4, and MTA-5
are given in Fig. 1, and encompass the region between
bases 5565 and 5895.

Fig. 9 shows the amino acid sequences of MTA-1
(SEQ ID NO: 3), MTA-4 (SEQ ID NO: 39), and MTA-5 (SEQ
ID NO: 40). All three peptides are immunoreactive
specifically with HTLV-I infected sera, i.e., are not
immunoreactive with HTLV-II infected sera. One smaller

-HTLV-I peptide, identified in.Fig. 10 as K163 (SEQ ID
NO: 41) is also immunoreactive specifically with HTLV-I
infected sera. _

The lower portion of Fig. 9 shows corresponding
HTLV-II sequences which are specifically immunoreactive
with HTLV-II sera, i.e., don't show immunoreactivity
with sera from patients infected with HTLV-I only.
These include K15 (SEQ ID NO: 42), K34 (SEQ ID NO: 43),
and 4 (SEQ ID NO: 4). The smaller peptide antigen, K34
has been shown to have essentially the same
immunoreactivity to HTLV-II infected sera as do the
larger peptide antigens K15 and K55.

The HTLV-I and HTLV-II specific peptides described
in above may be prepared by the recombinant methods
described in the above-cited PCT application
PCT/US92/00823.

IT. if] ion . A3B i
The p2lE polynucleotide coding sequence,




54. (xi) SEQUENCE DESCRI PTION: SEQ I D NO 14: ACCACTAGTA CCACCACCAC
CGAATTCCAC CGGTACCCCT CGGCGGGA 48 (2) | NFORVATI ON FOR SEQ I D NO 15:
(i) SEQUENCE CHARACTERI STI CsS: (A) LENGTH. 30 base pairs

(B TYPE: nucleic acid (O STRANDEDNESS: single

identified herein as SEQ ID NO: 5, is shown in Fig. 2,
and extending'from base 6096 to 64397 was derived from a
P21E cloning vector (Samuel et al.). A number of
peptides within this region were tested for their
immunoreactivity with HTLV-I and HTLV-II infected sera,
and with non-infected sera which is immunoreactive with
P21E peptide.

A. DPreparation of Bacterial Lysates

The peptides which were constructed are shown in
Fig. 4. These include recombinant peptides identified
as p21E (SEQ ID NO: 6), 1A1B (SEQ ID NO: 19), 2A2B (SEQ
ID NO: 20), 2a3B (SEQ ID NO: 21), 2B3A (SEQ ID NO: 22),
3A3B (SEQ ID NO: 30), MF1R2 (SEQ ID NO: 24), AND MF2R1
(SEQ ID NO: 25) '

The peptides were prepared by (i) PCR
amplification of the selected coding region from the
HTLV-I strain MT2; insertion of the amplified coding
sequence in a pGEX-GLI expression vector, and
transformation of competent E. coli host cells with the
expression vector, as detailed in Example 1A.

Figs. 3A and 3B show the sequences of the four
forward and four reverse primers, respectively, used in
construction the peptide coding regions. These include
forward primers identified as FP-1A (SEQ ID NO: 9), FP-
2A (SEQ ID NO: 10), FP-MF1 (SEQ ID NO: 11), and FP-3A
{SEQ ID NO: 13), and the reverse primers identified
herein as RP-1B (SEQ ID NO: 14), RP-2B (SEQ ID NO: 15),
RP-MR1 (SEQ ID NO: 16), and RP-3B (SEQ ID NO: 18). The
5' ends of the primers are equipped with recognition
sequences for one or more of the following restriction
enzymes Nco I, BamH I, and EcoR I. The amplified DNAs
can then be cut with the appropriate restriction
enzymes for ligation into a similarly digested pGEX-GLI
expression vector. The cloning site of pGEX-GLI is
also presented in Fig 3C. '

Bach selected peptide coding region is constructed
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(D TOPOLOGY: |inear (i1) MOLECULE TYPE: DNA (genom c) (i)

HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (© | NDI VI DUAL

| SOLATE: RP-2B, Fig. 3B (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 15:

TGCGAATTCG TGGTTTTTGA CTATTGCTTG 30 (2) g! NFORMATI ON FOR SEQ I D NQ 16:

(1) SEQUENCE CHARACTERI STI CS: :
by PCR amplification with a selected forward and

reverse primer. For example, to construct the coding
region of the 1Al1B peptide, forward primer FP-1A and
reverse primer RP-1B are used to amplify the p21 coding
sequence. To construct the coding region of the 2B3A
peptide, forward primer MFl and reverse primer MR1 are
employed in PCR amplification of the sequence.

B. S i i at

The recombinant peptides from above were screened
in a Western blot assay format described in Example 1C.
Briefly, whole cell bacterial lysate transformed with a
selected expression vector was fractionated by SDS/PAGE
(Laemmli),, electroblotted onto nitrocellulose and |
examined for immunoreactivity with (i) anti-HTLV-I
antibodies obtained from EBV-activated lymphocytes from
HTLV-I infected individuals (Example 1B), and (ii)
HTLV-infected and control sera. Details are given in
Example 1C below.

The results are shown in Table 1 below. In the
table "ND" means "not done"; "I" indicates sera from an
HTLV-I infected individual; "II" indicates sera from an
HTLV-I infected individual, where the diagnosis of
HTLV-I and HTLV-1I was confirmed by PCR; "UnInf"
indicates sera from an uninfected individual. "Sup"
indicates tissue culture supernatant (diluted 1:2) from
a culture of EBV activated peripheral B-cells from an
HTLV-I positive donor; and "Ind" indicates sera that
are reactive with the recombinant protein p21E, but
that are.negative for the presence of HTLV-I or HTLV-II

_ infectiéh by PCR using HTLV-I and HTLV-II specific
primers and probes.
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(A LENGTH: 26 base pairs
STRANDEDNESS:
TYPE: DNA (genonic)

SOURCE:
55

singl e

(B) TYPE: nucleic acid
(D) TOPOLOGY: i near
(iii1) HYPOTHETI CAL: NO (vi) ORI G NAL
(C) INDIVIDUAL | SOLATE: RP-MR1, Fig. 3B

(xi) SEQUENCE DESCRI PTION: SEQ | D NO: 16:

N (O
(i1) MOLECULE

Table 1 .
sera | type | pase | wms | anom | awe | amaa | aas |
J254 I + + + - + -
J253 I + - + - + .
J183 I + ND + - + -
J313 I + - + - + .
J103 I + - + - + -
J332 . IX + - + - + -
J317 II + - + - + .
J309 1r + - + - + . |
GES . Sup + - + - + -

SE4 Sup +* - + - + -
ll J376 - | Uninf - - - - - -
JCO1 Ind + ND + - - +

ND + - - +

ND + - - +

ND - + - - +

D . i . .

RD + - - +

ND + . - + j

Overall sera from 10 of the 10 HTLV-I/II infected
individuals tested reacted strongly with the relatively
large p21E recombinant protein 2A3B. However, only 2
out of the 10 HTLV-I/II ahtisgra tested reacted with
either the 2A2B or the 3A3B recombinant proteins.
Similarly, when the anti-p2lE EBV activated B cell line
tissue culture superﬂatants were tested they both
reacted with the recombinant protein 2A3B but not
either 2A2B or 3A3B. This suggests that the central
portion of 2A3B contains the immunodominant epitope of
HTLV-I gp21l.

This was confirmed when the recombinant protein
2B3A, which contained 44 amino acids from the central
portion of the 2A3B was tested. Ten of the 10 HTLV-
I/II sera tested reacted with the 2B3A recombinant
protein. In addition, both of the anti-p2lE EBV
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CGCGAATTCG GAAAACGGCA CTGTTC 26 (2) | NFORMATI ON FOR SEQ | D NO: 17:

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 31 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TORPOLOGY: |i near (ii) MOLECULE TYPE: DNfy (genomi c) (i)
HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (O | NDI VI DUAL

| SOLATE: MR2, Fig. BPII sera tested reacted with the 2B3A recombinant
protein. In addition, both of the anti-p21E EBV
activated B cells tested produced antibodies which
recognized the 2B3A.

The location of the epitope recognized by sera
that react with the p2l1E recombinant protein, but are
negative for HTLV-I or HTLV-II nucleic acids by PCR was
also determined. Seven of 7'p213 indeterminate sera
reacted with the 2A3B and 3A3B recombinant proteins.
None of the 7 p21E indeterminate sera reacted with the
2B3A recombinant protein. Thus the epitopes recognized
by sera from HTLV-I infected individuals and
individuals who are not infected, but possess an
antibody recognizing p21E are differentiatable.

With reference again to Fig. 4, it is seen that
the 2B3A peptide is divided roughly in half by the
MF1R1 and MF2R2 peptides. - Preliminary studies

~ conducted in'support of ;he“invgption_inéicated that
neither peptide is immunoreactive with 2 HTLV-I and 2
HTLV-II sera that reacted strongly with the 2B3A
peptide. This indicates that the majority of the
sequences of the 2B3A peptide are required for
immunoreactivity with HILV-positiVe sera.

C. Preparation of Purified Proteins

Recombinant 2A23;'2§3A,;§n¢_3A3$_peptides were
prepared from bacterial lysates of transfqrmed
bacteria, as detailed in Example 1D. Briefly, the
cells were grown under conditions which induced the
expression of recombinant protein, pelleted by
centrifugation, and lysed by several cycles of freezing
and thawing. After lysis, proteins were solubilized by
addition of Triton-X100™ and insoluble cellular debris
was pelleted by centrifugation.

The supernatant fraction was passed over a
glutathione agarose column, and bound proteins were
eluted with 5 mM glutathione.' Protein containing
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(xi.) SEQUENCE DESCRI PTION: SEQ ID NGO 17: CGCGAATTCC AGAGATCAA GGCCTCGICT G

31 (2) | NFORVATI ON FOR SEQ | D NO 18: (i) SEQUENCE

CHARACTERI STI Cs: (A) LENGTH 30 base pairs (B) TYPE
nucl ei ¢ acid (C) STRANDEDNESS: single (D TOPOLOGY:

| i near (i) MOLECULE TYPE: DNA (genom &} (ii11) HYPOTHETI CAL: NO

(vi) ORI G NAL SOURCE:

é) | NDI VI DUAL | SOLATE: RP-3B, Fig. 3B
analysis of the protein fractions.

It will be ‘appreciated that the 2B3A and 3A3B
peptides may be prepared directly, by solid-phase
peptide synthesis methods, e.g., as described by
Mitchell et al., or by alternative recombinant systems.

D. Immunoreactivity of Purified Proteins

The purified 2A2B, 2B3A, and 3A3B peptides from
above were examined in a Western blot format for
immunoreactivity with 56 sera from HTLV-positive
individuals, 7 sera from HTLV negative individuals, and
18 sera from p21E reactive, HTLV indeterminate
individuals, as identified in Table 2 below. As seen,
the 2B3A peptide was immunoreactive with all of the
HTLV-I and HTLV-II positive sera, but was not

‘crossreaétive with non-infected sera. By contrast, the

3A3B peptide was reactive with some of the HTLV-
positzve sera, but reacted with all 18 of the non-
infected sera (whzch were also 1mmunoreact1ve with the
P21E° peptlde)

P21E Recombinant

Proteins
 ETLV-I Infected PCR + ' 1/8
HTLV-II Infected PCR + 0/8 28/28
pP21E_Immunoreactive HTLV PCR (-) 4/16 o/18
HTLV Negative/gz1z Negacive- 0/1 0/7
o .
IvV. V- ni V- i i Ki

Four basic types of diagnostic applications of the
2B3A peptide (defined to include the composite 2B3A
peptide) of the invention will be described.

The First general assay type is an enzyme-immuno-
assay for screening human sera for HTLV-I or HTLV-II
infection. 1In this assay format, a solid phase reagent
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(xi.) SEQUENCE DESCRI PTI ON: SEQ | D NO 18: TGGGAATTCG TTAAGGCCCC

AGCCAGTCAG 30 (2) 1 NFORVATION FOR SEQ I D NO 19: (i) SEQUENCE
CHARACTERI STI Cs: (A) LENGTH 18 am no acids (B) TYPE
am-no acid (D) TOPOLOGY: |inear 23

The First general assay type is an enzyme-immuno-
assay for screening human sera for HTLV-I or HTLV-II
infection. In this assay format, a solid phase reagent
having surface-bound 2B3A peptide is reacted with
analyte serum, under conditions which allow antibody
binding to the peptide on the reagent. The assay may
also utilize additional HTLV peptides, either
recombinant or derived from HTLV viral lysate, bound to
the solid phase. After washing the reagent to remove
unbound serum components, the reagent is reacted with
an reporter-labeled anti-human antibody, to bind
reporter to the reagent in proportion to the amount of
anti-HTLV-I or HTLV-II specific antibody bound to the
2B3A peptide and any other HTLV peptide(s) also bound
to the solid suppért. The reagent is again washed, to
remove unbound antibody, and the amount of reporter
associated with the reagent is determined. The
reporter-labeled antibody, and additional reagents
which may be required for réporter detection, are also
referred to herein as reporter means for detecting the
presence of human antibody bound to the peptide antigen
on the solid support. o

The second assay type is an enzyme immunoassay for
both detecting antibodies to HTLV-I and HTLV-II and
differentiating HTLV-I and HTLV-II infected
individuals. In this assay format, recombinant peptide
antigens capable of specifically detecting antibodies
against HTLV-I, or HTLV-II, or both HTLV-I and HTLV-II
are attached to a solid phase reagent at different
locations. Duplicate samples of the serum to be tested
are added to the appropriate regions of the solid phase
reagent, after which the aséay is preformed essentially
as described above.

Fig. 10A illustrates a specific embodiment of a
solid phase reagent of the this type. The reagent
includes a solid support 10 which forms part of a kit
for use in detecting HTLV-I or HTLV-II infection in
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(1i-) MOLECULE TYPE: protein (1i1) HYPOTHETI CAL: NO (vi)
ORI G NAL SOQURCE: . (O INDIVIDUAL | SOLATE: 1A1B, Fig. 4 (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 19: Ser Leu Ser Pro Val Pro Thr Leu
Gy Ser Arg Ser Arg Arg Al a Val 1 5 10
15 Pro Val 23

human serum samples. The support has first, second,
third, and fourch reaction zones, indicated at 12, 14,
16, and 18, respectively. Reaction zone 12 has surface
attached 2B3A peptide molecules. This zone is
immunoreactive with antibodies from HTLV-positive serum
samples (HTLV-I or HTLV-II infection), but not with
»false positives" which are immunoreactive with the
p21E peptide but show no evidence of HTLV-I or HTLV-II
infection.

Reaction zone 14 has surface attached 3A3B peptide
molecules. This zone is immunoreactive with antibodies
which are crossreactive with the HTLV-I p21E peptide,
but in which the serum itself shows no evidence of
HTLV-I or HTLV-II infection, e.g., by PCR detection of
HTLV-specific sequences.

Reaction zone 16 has surface attached peptide
molecules which are immunoreactive specifically with
serum antibodies from HTLV-I infected individuals. One
preferred HTLV-I peptide is the MTA-1 peptide
identified above (SEQ ID NO: 3). A variety of related
gp46 peptides, including MTA-4, MTA-5, and K163 (all
shown in Fig. 11) may also be employed.

Reaction zone 18 has surface attached peptide’
molecules which are immunoreactive specifically with
serum antibodies from HTLV-II infected individuals.

One preferred HTLV-I peptide is the K55 peptide
identified above (SEQ ID NO: 4). Other preferred HTLV-
IT peptides are the K15 and K34 peptides identified
above (SEQ ID NO: 4 and SEQ ID NO: 43).

The solid surface reagent in the above assay is
prepared by known techniques for attaching protein
material to solid support material, such as a polymer
support or the like. The support may be provided with
reactive surface groups, such as amine aldehyde,
carboxyl, alcohol, or sulfhydryl groups. The peptide
attachment methods generally include non-specific
adsorption of the protein to the support, or covalent
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(2). | NFORMATI ON FOR SEQ | D NO: 20: (i) SEQUENCE CHARACTERI STI CS:

TOPOLOGY
HYRPOTHETI CAL: NO

(A) LENGTH. 47 am no acids (B) TYPE: am no acid (D)
[ (i1i) MOLECULE TYPE: protein (rii)
(vi) ORI G NAL SOURCE: (C | NDI VI DUAL
| SOLATE: 2A2B, Fig. 4 (xi)- SEQUENCE BéSCRIPTICN SEQ | D NG 20:

attachment of the protein, typically through a free
amine group, to a chemically reactive group on the
solid support, such as an activated carboxyl, hydroxyl,
or aldehyde group. Methods for attaching peptides to
solid support surface, either by non-specific
adsorption, or chemical derivatization, are well known.

In a typical assay method, a suitable dilution of
a serum sample is placed in contact with each of the
four reaction zones in the solid-phase reagent.
Generally, the serum sample is placed on each zone in
an amount sufficient to cover the zone, e.g., 50-200 ul
serum sample. The serum is incubated with the reagent
under conditions sufficient to allow immunoreaction of
the serum antibodies with the support-bound peptides.
Typically reaction conditions are at_37° C for 30-60
minutes.

Following incubation, the reagent is washed with
physiological buffer of the iike to remove non-bound
and non-specifically bound serum materlal. To each of
the washed zones is then added a drop of detection
reagent (s), such'as enzyme-labeled anti-human antibody,
to bind enzyme to the reagent in proportion to the
amount of bound anti-HTLV-I antlbody on the solid
support. The reagent'is_again washed, to remove
unbound antibedy, and'the ambunt,of enzyme associated
with the reagent is determined. '

Fig. 10B 111ustrates the reaction-zone pattern
which may be observed in a serum sample from an HTLV-I
infected individual,'where the cross-hatching indicates
" a detectable immunoreaction. In the present case, no
reaction with the second zone has occurred, although
some HTLV-I samples may be immunoreactive with the 3A3B
peptide in the second zone (Table 2 above). The
reaction with the third, but not the fourth zone,
indicates infection by HTLV-I only.

Fig. 10C illustrates the reaction-zone pattern
which may be observed in a serum sample from an HTLV-II
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57 Trp Leu Val Ser Ala Leu Ala Met Ay Ala Gy Val Ala Ay Ay lle

1 5 10 15 Thr Ay
Ser Met Ser Leu Ala Ser Gy Lys Ser Leu Leu Hs Gu Va

20. 25 30 ,¢ Asp Lys Asp Ile Ser dn
Leu Thr G n Ala Ile Val Lys Asn H's 35 40

45 (2) | NFORVATliQ¥ebel SEQi2aNaN 21 In this case, the serum

antibodies are immunoreactive with the 3A3B peptide as
well as the 2B3A peptide (Table 2 above). The reaction
with the fourth, but not the third zone, indicates
infection by HTLV-II only.

Finally, Fig. 10D illustrates the reaction-zone
pattern which may be observed in a serum sample from a
non-infected, but cross-reactive serum. The absence of
reaction with the first zone indicates no infection by
HTLV-I or HTLV-II, even though the serum contains a
cross-reactive antibody which recognizes the 3A3B
peptide. The absence of reaction with either the third
or fourth zones further confirms the absence of HTLV-I
or HTLV-II infection in the test serum.

A third general assay type is a Western blot assay

for use in confirming HTLV-I or HTLV-II antisera. This
assay format includes, in addition to one of the g21
peptide antigens described in this invention, one or
more gp46 recombinant peptides, described in U.S.
Patent No. . and PCT patent application
PCT/US92/00823 that are effective at detecting and
differentiating serum antibodies to HTLV-I and HTLV-II.
In one preferred format, the confirmatory peptides
include the P24 gag protein from HTLV-I viral lysate

‘and the p21E recombinant envelope protein containing a

large portion of the HTLV-I gp21 envelope protein. The
HTLV-I viral lysate detects almost all sera containing
antibodies to HTLV-I and/or HTLV-II gag proteins. '
Antibodies to the HTLV-I and HTLV-II env region are
detected by the p2l1lE recombinant protein, however, some
sera from uninfected individuals will also react with
the p21E protein (Lal, et al.; Lipka, et al., 1991).
The sera is diagnosed as being infected with HTLV-I or
HTLV-II by the reactivity it displays towards the HTLV-
I gp46 peptide antigen MTA1 and the HTLV-II gp4é
peptide antigen K55. Thus, if a particular infected
serum reacts with MTAl and not KS5 the individual is
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(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 86 am no acids

(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (iii1) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE

(Cr INDI VI DUAL | SOLATE: 2A3B, Fig. 4 2¢( Xi ) SEQUENCE DESCRI PTI ON:  SEQ
| D NO 21: Trp Leu Val Ser Ala Leu Ala Mt Gy Ala Ay Val Ala Ay Gy
Il e 1 infectedSwith HTLV-I. If the lfbverse is true the 15

individual can be diagnosed as being infected with
HTLV-II. Evaluations of this Western blot confirmatory
assay have been reported by the applicants and co-works
(Roberts, et al.; Lipka, et al., 1992b). 1In these
studies the described assay had a specificity of 99%
and a sensitivity of 99% for detecting HTLV-I and HTLV-
IT infected individuals. Details of the blot procedure
are given in Example 2B and in the cited publications.
In another embodiment of the Western blot assay
the p2lE recombinant protein is replaced by the gp21
peptide 2B3A described in this invention. In this
- format either the HTLV-I or HTLV-II version of the 2B3A
peptide detects antibodies to either the HTLV-I or
HTLV-II gp2l protein. Due to the lack of reactivity of
_the 2B3A peptide with séra from uninfected individuals
who crossreact with the p21E recombinant protein, this
assay would be expected to have a much greater
specificity for HTLV infected individuals with
essentially the same sensitivity currently exhibited by
tests using the p21E recombinant protein. .
A final embodiment might include both the 2B3A and
3A3B peptides. Truly HTLV infected individuals would
react with 2B3A and possibly the 3A3B peptides.
Individuals who are not infected with HTLV-I or HTLV-II
but who possess antibodies which cross react with the
P21E recombinant protein, and so may be positive on
HTLV screening éssays, will react only with the 3A3B
protein. This embodiment would have the advantage of
providing an antigen which will give a positive signal
for both the truly HTLV infected individuals and the
uninfected, HTLV indeterminate indiwviduals. This
allows for a more precise determination of a given
individual's seroreactivity.
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Thr Gy Ser Met Ser Leu Ala Ser Ay Lys Ser Leu Leu H's Gu Val

20 25 30 Asp Lys Asp Ile Ser dn
Leu Thr A n Ala Ile Val Lys Asn Hi s Lys 35 40
45. ' 5798 Asn Leu Leu Lys Ile
Ala dn Tyr NaNa(%1%nAm/¥gGyLw 50 55
60 V.  HTLV-P Vaccin ition

Also included in the invention is a vaccine
composition containing the 2B3A peptide immunogenic
peptide carrier to which the peptide is bound. More
specifically, the vaccine contains a peptide having an
HTLV-specific antigenic region consisting essentially
of the amino acid sequence identified by SEQ ID NO: 22,
in combination with a an immunogenic peptide carrier.

Particularly useful immunogenic carriers for the
peptide(s) include keyhole limpet hemocyanin (KLH),
tetanus toxoid, poiy-l-(Lys:Glu), peanut agglutinin,
poly-D-lysine, diphtheria toxoid, ovalbumin, soybean
agglutinin, bovine serum albumin (BSA), human serum
albumin, and the like.

The 2B3A peptide may be conjugated to the carrier
by a variety of known methods, including chemical
derivatization and by genetic engineering techniques.
Such latter technique is disclosed in more detail by
Gerald Quinnan, "Proceedings of a Workshop," November
13-14, 1984. Vaccines and inocula of the present

" invention may be administered by injection, usually
'1ntramuscu1arly or subcutaneously, orally by means of
an enteric capsule or tablet, as a suppository, as a

nasal spray, and by other suitable routes of
administration. For a human patient, a suitable dose
of the polypeptide depends, in part, upon the chosen
route of administration and a number of other factors.
Included among those factors are the body weight of the
mammal to be immunized, the carrier when used, the
adjuvant when used, and the number of inoculations
desired to be used.

Individual inoculations for a human patient typi-
cally contain unit doses of about 10 micrograms to
about 100 milligrams of polypeptide, exclusive of any
carrier to which the polypeptide may be linked. If de-
sired, a series of doses may be administered over a
period of time for optimum 1mmun1ty Unit dosage forms
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Asp Leu Leu Phe Trp Qu dn Ay Ay Leu Cys Lys Ala Leu @n Gu 65

70 75 80 A@n Cys Cys Phe Leu Asn

85 (2) I NFORVATI ON FOR SEQ I D NO 22: (1) SEQUENCE

CHARACTERI STI CS: : (A) LENGTH. 44 ayg no acids (B) TYPE:
am no acid (D) TOPOLOGY: | #near (1i1) MOLECULE TYPE: protein

(iii) HYPOTHETI CALof NBe vaccine can also be provided, if desired,
containing the aforementioned amounts of the polypep-
tide. .

In any event, the immunogen contained in a vaccinef
or an inoculum is present in an "effective amount,"
which amount depends upon a variety of factors as is
well known in the immunological arts, e.g., the body
weight of the mammal to be immunized, the carrier moi-
ety used, the adjuvant used, the duration of protection
sought, and the desired immunization protocol.

VI. Anti-2B3A Peptide Antibodies

This section describes the preparation of human
monoclonal antibodies (Mabs) specific against the 2B3A
peptide, the preparation of human recombinant
antibodies (Rabs) specific against the.2B3A peptide,
and uses of the antibodies as a passive vaccine against
HTLV-I viral infe¢tion,.

A. Preparation of Human Anti-2B3A Mabs

Hybridomas which produce anti-2B3A antibodies can
be generated by fusing an anti-2B3A antibody-producing
lymphocyte isolated from B lymphocytes from an HTLV-I
or HTLV-II infected human, with.a fusion partner
myeloma cell, using hybridoma production techniques
known in the art (Harlow). =

In one exemplary methﬁd éf hybridoma production,
B-lymphocytes isolated from the peripheral blood of an.
asymptomatic HTLV-I infected individual are activated
with BEpstein-Barr virus (EBV), and subsequently
selected for antibodies which are immunoreactive with
the 2B3A peptides, as described in Example 1B.

Culture of cells showing positive anti-2B3A
activity are expanded and fused with a suitable human
or ﬁouse—human myeloma fusion partner, such as the GLI-
H7 myeloma partner cells described in the Materials
section below, using polyethylene glycol (PEG) as a
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(vi) ORI G NAL SOURCE: (C) INDIVIDAL | SOLATE: 2B3A, Fig. 5

(xi) SEQUENCE DESCRI PTION: SEQ I D NGO 22: Ile Val Lys Asn Hi's Lys Asn
Leu Leu Lys Ile Ala dn Tyr Ala Ala 1 5

10: 15 Gn Asn Arg Arg Ay Leu Asp Leu Leu Phe Trp
Gu dndy Ay Leu 20 23 .25 -
28 Qs Lysefilgehtl i {fddhad 3-Sendd %eﬁggtepéobﬁra\s drowth in a

medium containing hypoxanthine, aminopterin, thymidine
and ouabain, according to well-established criteria
(Mitchell).

Supernatants of hybridoma cultures are tested for
presence of immunoglobulins which are immunoreactive
with the 2B3A peptide, for example using methods
described in Example 2.

Positive hybridoma cultures identified by the
above steps are subcloned by limiting dilution and re-
tested for immunoreactivity with the 2B3A peptide.
Positive subclones are expanded and are further tested
for immunoglobulin isotype and for 2B3A peptide
immunoreactivity. '

B. Preparation of Human Recombinant Anti-2B33
- Antibodies : .
Cultures of hybridomas which produce anti-2B3A
Mabs are prepared as above. Messenger RNA (mRNA) is

isolated from the cells, and the mRNA is used to

" produce corresponding cDNA's according to well-known

methods (Maniatis).

The coding sequences for the light-chain and
heavy-chain variable regions of the immunoglobulin
genes are amplified by PCR methods employing known PCR
primers for heavy and light chain IgG variable regions
(Larrick, 1989, 1991, 1992). The amplified coding
sequence fragment for the light-chain variable region
is purified, cut between appropriate restriction
enzymes, and inserted into a suitable expression vector
for expression of IgG light chain, following published
procedures (Larrick, 1989, 1991, 1992). The
construction of one suitable expression vector,
identified herein as pSXRD.kappa-IgG is given in
Example 3. )

The amplified coding sequence fragment for the
heavy-chaiﬂ variable region is similarly purified, cut
appropriate restriction enzymes, and inserted into a
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59. (2) I NFORMATI ON FOR SEQ I D NO 23: (1) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 34 ami no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear (i1i) MOLECULE TYPE: protein (rii)
HYPOTHETI CAL: NO (vi) ORI G NAL SOURCH (O | NDI VI DUAL

| SOLATE: 3A3B, Fig. 6
suitable expression vector for expression of IgG heavy

chain, following published procedures (Larrick, 1989,
1991). One suitable expression vector for expressing
the heavy-chain variable region is the pcDNAl/neo.IgGl
vector. The vector can be constructed by modifying a
'pcDNAl vector (Invitrogen, San Diego, CA)) by addition
of a IgG heavy-chaiﬁ constant coding region (Larrick,
1992). The two plasmids are then cotransfected into
either CHO or GLI-H7 cells using lipofection or
electroporation. Selection for the heavy plasmid was
carried out using antibiotic GENETICIN™ (G418, BRL
#860-1811I). Cells are assayed for IgG production and
subcloned. The subclones are assayed for binding to
the 2B3A peptide. Positive clones were subcloned
several times to guarantee purity.

Alternatively, a clone selection method, such as
has been described (Huse}'MCCafferty) may be used to
generate recombinant anti-2B3A antibodies, employing as
a source of B lymphocyte'variableéregion coding
regions, c¢DNAs prepared from B lymphocytes isolated
from a human infected with HTLV-I or HTLV-II.

The cDNA's are inserted into phage vectors, the
vectors are expressed in a suitable E. coli bacterial
host, and the released phage are selected by affinity
binding to a solid support containing the antigen. The
captured phage are then used to reinfect a bacterial
host.

C. Passive Vaccine Compositions

The human anti-2B3A Mabs or Rabs prepared as above
are employed in a vaccine composition for use in the
treatment and/or prophylaxis of HTLV-I and/or HTLV-II
infection. In this approach Mabs or Rabs which
recognize the 2B3A peptide are administered to
individuals who may have been exposed to and/or
infected with HTLV-I or HTLV-II. Binding of these
antibodies to HTLV-I infected cells then provides a
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(x1) SEQUENCE DESCRI PTI ON: SEQ I D NO 23: Gn Qu An Cys Arg Phe Pro
5

Asn Ile Thr Asn Ser His Val Ser Ile 1

10 15 Leu Gn GQu Arg Pro Pro Leu G u Asn Arg Va
Leu Thr Gy Trp Ay 20 25

30 . Leu Asn (2) I NFORMVATI ON FOR SE&X1 D NO 24: (i) SEQUENCE

CHARACTERI STI CS: 1&m) LENGTH. 25 am no_aci ds
humoral i ne response in which macrophages destroy B

lymphocytes having bound anti HTLV-I antibodies.

. The anti-HTLV-I antibodies are formulated in a
suitable solution for injection, typically by
parenteral route, to form the vaccine composition. The
composition is administered in an amount effective to
block HTLV infection, in an uninfected individual, or
to inhibit viral replication in an infected patient.
Preferred antibody dosage is in the range between about
0.5 to 5 mg antibody/kg body weight. The composition
may be administered at spaced intervals, preferably
about 1 to 4 week intervals, for treatment of an
infected individual. Vaccination may be prior to an
expected infection, or in treating existing HTLV-I
infection. '

In one general application, infants whose mothers
are diagnosed_as‘haviﬁézﬂTLV-I are injected with the
antibody composition, to prevent development of the
viral infection, particularly when the infant is breast
fed over an extended period. The antibodies may be
administered parenterally, e.g., 1ntramuscu1arly,
subcutaneously, or 1ntravenously, or in the case of
infants, also by oral administration, in a method for
treating or preventing HTLV-I'by immuﬂe_prophylaxis.
VII. intification of 3A3B sactiv i

The identification of HTLV epitope 3A3B which is
specifically crossreactive with HTLV-noninfected humans
can be used, according to procedures described in this
section, for identifying the protein(s) which are
responsible for inducing the cross-reactive antibody.

A. i Identifi ion of P

Polyclonal or monoclonal antibodies specific
against the 3A3B peptide may be employed to isolate and
identify cross-reactive peptides present in the serum
of cross-reactive individuals, i.e., individuals who
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(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE

TYPE: protein (iii) HYPOTHETI CAL: NO (vi) ORI A NAL SOURCE
(O |IND VIDUAL | SOLATE: MF1IR2, Fig. 4

60 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NK)24

are negative for the presence of HTLV virus, but whose
serum is cross-reactive with the HTLV p21E antigen.

The anti-3A3B antibody may be a polyclonal or
monoclonal antibody made according to conventional
techniques, using the 3A3B peptide as antigen (Harlow).
The peptide antigen is preferably conjugated to a
suitable carrier protein, such as keyhole limpet
hemocyanin, and injected into a suitable animal, such
as a rabbit, for generating polyclonal antibodies, or a
mouse, or producing Mabs.

Alternatively, the antibody may be purified by
affinity purification by attaching the 3A3B peptide to
a solid support, -and capturing antibodies from cross-
reactive individuals, employing known affinity
purification methods (Harlow).

_ - To isolate the cross-reactive protein from a

| cross—reactive individual, anti-3A3B antibody from
above is attached to a sdlid support, by standard
derivatization methods, and a sample of plasma or whole
cell lyséte isolated from the 3A3B crossreactive
individual is passed over the support bed, to entrap
cross- reactlve proteins on the support. The trapped
protelns can be released from the column, candidate
proteins can be purified by preparative SDS-PAGE or
Chromatography, and the pﬁrified proteins can be
sequenced using standard methods. .

Once a partial protein sequence is obtained, it is
possible to identify the coding sequence responsible
for the peptide using methods well known to the art
(Maniatis et al., SISPA patent). One such method would
involve isolating nucleic acids from a serum and/or
PBMC sample from a 3A3B crossreactive individual
followed by construction of a Agtl0 library. The
resulting library would be probed with labeled
degenerate primers to identify clones containing
‘hybridizing sequences in the serum which may encode the
isolated 3A3B crossreactive protein. Other
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| l.e Val

Leu Asp

| NFORMATI ON FOR SEQ | D NG 25:
(A) LENGTH: 21 am no aci ds
TOPOLOGY:

Lys Asn H's Lys Asn Leu Leu Lys Ile Ala Gn Tyr Ala Ala

Leu Leu

i near

10 15
20 25 (2)
(1) SEQUENCE CHARACTERI STI CS
(B) TYPE: am no acid
(1i1) MOLECULE TYPE: protein (1F)

HYPOTHETI CAL: NO methodologies, which are beyond the scope of this

application may also be employed.

The following examples illustrate various aspects
of the invention, but are in no way intended to limit
the scope thereof.

Materialg

The materials used in the following examples were
as follows: ‘

Enzymes: DNAase I and alkaline phosphatase were
obtained by Boehrznger Mannheim Biochemicals (BMB,
Indianapolis, IN); g_gRI EcoRI methylase, DNA ligase,
and Polymerase I, from New England Biolabs {(NEB,
Beverly, MA); and RNase was obtained from Sigma (St.
Louls, MD). '

Other reagents. EQQRI lihkers were obtained from
NEB- and nitro blue tetrazolium (NBT), 5-bromo-4-
¢hloro- 3- indolyl phosphate (BCIP), 5- bromo 4-chloro-3-
indolyl-g-D- galactopyranoside (X-gal) and isopropyl 8-
D-thiogalactopyranoside (IPTG) were obtained from
Sigma. |

The GLI-H7 cell line is a human-mouse
heteromyeloma fus1on partner cell line, constructed
from fusion of a mouse NS-1 myeloma with a human -

‘activateéed B lymphocyte, as descrlbed by Carroll. The"

HEp -2 cell lide is an epzdermoid carcinoma (from human
larynx) cell line, obtained from the American Type

Culture Collection (ATCC), Rockville, MD (ATCC-CCL-23).
Chinese Hamster Ovary cells (DUX-Bll) were obtained

from L.A. Chasin (Urlaub).
Cell culture media (PFHM, RPMI, IMDM) were
obtained from Gibco Laboratories.

Example 1

pof i and B R inant P id

A. Constructing Expresgsion Vectors
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(Vi) ORI G NAL SOURCE: (C) I NDIVIDUAL | SOLATE: MF2RL, Fig. 4

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NGO 25: Leu Leu Phe Trp Au G@n Ay
Gy Leu Cys Lys Ala Leu Gn Gu dn 1 5

10. 15 Cys Arg PhagPro Ann 20
(2) | NFORVATI ON FOR SEQ | D NG 26: (i) SEQUENCE CHARACTERI STI CS

(A LENGTH. 63 ani no ad®i géasmid contaipBpgTaPEillawiopy BN¥Adinsert (D)
TOPOLOGY: linear gerived from the HTLV-I genome was cbtained from Drs.

R.C. Gallo and F. Wong-Staal of the Laboratory of Tumor
Cell Biology, National Institutes of Health (Bethesda,
MD) . _

The gp21 coding region (Fig. 2) was derived from
the gp21 coding region present in the HTLV-I clone spé5
MT-2 obtained from Dr. Wong-Stahl. Oligonucleotide
primers designed to amplify selected portions of HTLV-I
gp21 (Figure 3) were synthesized on an automated
synthesizer (Applied Biosystems, Foster City, CA),
following manufacturers instructions. All of the
primers contained either a BamHI, Ncol and/or EcoR I
site located at their 5' ends to facilitate cloning of
the amplified DNAs as in-frame insertion into the
DGEX-GLI expression system.

' PCR was performed according the manufacturer's
instructions (Perkin-Elﬁer/Cetus, Norwalk, CT) and all
PCR reactions contalned 2 ng of the HTLV-I clone sp65
MT-2 (generously prov1ded by Dr. F. ang -Staal) as
template and 1.0 uM of the appropriate oligonucleotide
primers. PCR amplification was carried out for 25
cycles of template denaturation (1 minute at 94°C),
primer anneallng (2 minutes at 50°C), and primer
extension (2 minutes at 72°C). Ampllfied DNAs were
purified, dlgested for 2 hours with the appropriate
restrictlon enzymes and llgated into the expression
vector pGEX-GLI, which is a modified version of the
commercialiy available vector pGEX-2 (Pharmacia,
Piscataway, NJ), which had previously digested with the
same restriction enzymes.

B, b rin tibodi T i

Peripheral B cells were isolated from an
asymptomatic HTLV-I infected individual and activated
with Epstein-Barr virus (EBV) at 10* cells per well in
a 96 well microtiter plate as previously described
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(i1) MOLECULE TYPE: protein . 61
(iii) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (C) | NDI VI DUAL
| SOLATE: 2B3AS, Fig. 5 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 26:

H's Gu Val Asp Lys Asp Ile Ser Gn Leu Thrygn Ala Ile Va

(Perkins; Foung). After 2 days in culture specific
anti-HTLV-I IgG activity was assessed using an HTLV-I
viral lysate-based enzyme immunoassay (Diagnostic
Biotechnology, Singapore). Anti HTLV-I activity was
detected, and the EMB immortalized B cells were then
grown in culture for about 1 month during which time
the spent supernatants from the cultures were saved.
Subsequent Western blot analysis using a HTLV-I
confirmatory assay (Diagnostic Biotechnology)
determined that 3 of the EBV activated B cell lines,
designated 3E9, 5G4, and 6E9, reacted strongly with the
recombinant env protein p2l1E. The supernatants were
then diluted 1/2 in BLOTTO and used to screen the
isolated gp21 recombinant proteins. Upon subsequent
fusion to mouse-human heteromyeloma cells, none of
these 3 EBV activated B cell lines were successfully
fused and the antibody production of the EBV activated
B cells eventually ceased. However, the activated B
cell supernatants did provide a highly specific
antibody preparation which was useful in the screening
procedure described below. In addition, the isolation
of antibodies to the 2B3A from 3'sé§érate EBV activated
B cells confirms that antibodies to the 2B3A peptide
antigen are a major component of the immune response of
infected individuals to HTLV-I or HTLV-II.

C. Screeni I ni epti

Plasmid containing bacteria were screened for
protein production by Western blot analysis of crude
lysates prepared from 2 ml cultures of the transformed
E. coli. One-tenth volume of the whole cell lysate was

loaded per lane and was elgccrophoresed on a 12.0%
polyacrylamide SDS gel (Laemmli). The resulting gel
was electroblotted onto nitrocellulose filter paper
(Schleicher and Schuell, Keene, NH) and the HTLV-I
Western blots were incubated overnight at room
temperature with EBV activated B cell tissue culture
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Lys 1 5 10 15
Asn Hi's Lys Asn Leu Leu Lys Ile Ala A n Tyr Ala Ala G n Asn Arg

20 25 30 Arg Ay Leu Asp Leu Leu
Phe Trp Gu Adn Ay Ay Leu Cys Lys Al a 35 _ 40
45 Leu Gn Gu An Cys Arg Phe Prd®Asn Ile Thr Asn Ser His Val

E% 97 (i )sugggﬁwscﬁ&&xfﬁ%d/gn @_amplgzia)l ,N%%I.lvgj\.lnfgciesg QID

or control antisera diluted 1/100. All sera and
supernatants were diluted into BLOTTO (10 mM TRIS-HC1,
PH 7.4, 5% nonfat dry milk, 2.5% normal goat sera, and
0.5% Tween-20). The Western blots were washed 3 times
with TTBS wash buffer (10 mM TRIS-HCl pH 7.4, 150 mM
NaCl, 0.05% Tween-20) for 5 minutes each.

Bound human IgG was detected by a 1 hour
incubation with goat-anti-human IgG conjugated to
alkaline phosphatase (Promega, Madison, WI) for 1 hour.
This was followed by 4,5 minute rinses with TTBS.

Bound second antibody was detected by incubating the
strips in a substrate solution containing 5-bromo-4-
chloro 3-indolyphosphate (BCIP) and Nitroblue
tetrazolium (NBT) in 100 mM TRIS-HCl, pH 9.5, and 50 mM
MgCl2. The resulting Western blots were screened with
sera from HTLV-I infected or uninfected individuals.
The results of these analyses are presented in Table 1.

The recombinant clones 2A3B, 2A2B, 2B3A, and 3A3B
were all DNA sequenced by the dideoxy termination
procedure (Maniatis et al.). The sequence of the DNA
ingerts obtained was consistent with the DNA sequences
of the primers and templates used in their
construction, and would allow for the production of the
desired recombinant proteins.

D. Purifi . £ R bi Ant i

Purification of recombinant fusion protein was
performed essentially as described (20). Briefly, a 10
ml ovefnight culture of bacteria containing the
recombinant plasmid of interest was diluted 1/100 into
flasks containing 500 mls NZYDT media (Maniatis, et
al.) with 100 ug/ml ampicillin. Expression of fusion
protein was induced by the addition of IPTG (final
concentration 0.2 mM) to log-phase cultures. The
cultures were grown for an addition 3 to 4 hours at
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(A) LENGTH: 63 am no acids (B) TYPE: am no acid (D)

TOPOLOGY: |inear (1i1) MOLECULE TYPE: protein (i)
HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (O | NDI VI DUAL
| SOLATE: 2B3AM Fig. 5 (xi) SEQUENCHE;DESCRI PTI ON: SEQ I D NO 27:

Hs Qu Val Asp Lys Asp Ile Ser A n Leu Thr An Ala Ile Val
37°C at which point the bacteria were pelleted by

centrifugation at 5000 x g for 10 minutes. The cells
were resuspended in 20 mls cold MTBS and were lysed by
several cycles of freezing and thawing. After lysis
proteins were solubilized by the addition of Triton-
X100 (Sigma, St. Louis, MO) to 1.0%, DNAse I to 1
pg/ml, and Aprotinin to 1.0%. After incubation for 5
minutes at 25°C, insoluble cellular debris was pelleted
by centrifugation 2 times at 10,000 x g for 10 minutes
and the supernatants were reserved. Aliquots from both
the pellet and supernatant fraction were analyzed by
SDS-PAGE (Laemmli) to determine if the recombinant
proteins were solubilized by the above procedure.

The 2A3B, 2A2B, and 3A3B recombinant proteins were
all present in the soluble fraction. For all 3 of the
'recombinant proteins a 1 litre culture resulted in the
purlfication of 1- 2 mgs of fusion protein at a purity
of approx;mately 50*'. The supernatants were then
passed through a column containing 0.8 ml of
glutathione agarose (Pharmacia, Piscataway, NJ), which
was pre -treated as recommended by the manufacturer.

The column was washed with 10 mls of MTBS plus 1%
Triton and 1% Apoprotnln followed by a 5 ml wash with
MTBS alone. Bound proteins were eluted with buffer
contalnlng 5 mM glutathlone in 50 mM Tris pH 8.0 and
10, 1 ml fractions were collected. The location of the
peak of eluted protein was determlned by measuring the
absorbance at 280 nm of the fractions and by SDS-PAGE
analysis of allquots of the fractions. Fractions
containing signifioant amounts of protein were pooled
and aliquots of this pool were frozen at -70°C for
subsequent anelysis.
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622 Lys 1 S 10 15
Asn Hi's Lys Asn Leu Leu Lys Ile Ala A n Tyr Ala Ala G n Asn Arg

20 25 30 Arg Ay Leu Asp Leu Leu
Phe Trp Qu dn Ay Ay Leu Cys Lys Ala 44 35
40 45 Leu Gn Gu An Cys Cys Phe Leu Asn Ile Thr
Asn Ser H s Val 50 Example 25 60
Serglogical Paneling of the Purified p21E Recombinants
v V- HTLV-IT and p21E In in r
A. Antiserg

The antisera used in these analyses included a
well:characterized panel of sera from 26 HTLV-I, and 28
HTLV-II infected individuals (Lipka et al. 1991;
Hadlock et al. 1992). All of the HTLV-I and HTLV-II
sera had antibody pfofiles meeting standard criteria
for HTLV infection (antibodies to p24 gag and gp46
and/or gp68 env proteins). In addition, the sera were
typed as being HTLV-I infected both by virtue of their
positive reactivity towards the recombinant HTLV-I
antigen MTAl and/or through PCR using HTLV-I specific
oligonucleotide primers and probes (Lipka, et al.
1992b) . Similarly, the 32 HTLV-II infected individuals
were identified by their reactivity towards the
recombinant HTLV-II antigen K55 and/or by PCR using
HTLV-II specific priméfs and probes (Lipka et al.
1992b) . '

The gp21 peptlde antigens were also -tested for
their 1mmunoreactiv1ty with sera from 7 HTLV-I negative
individuals and sera frqm 18 individuals whose sera
were reactive with the p21E recombinant protein but who
were negative for the presehce'of HTLV nucleic acids
when tested by PCR using HTLV-I and HTLV-I specific
primers and probes. In addition these 18 P21E reactive
sera did not meet serological criteria for being HTLV
infected. The HTLV-I and HTLV-I infected individuals
were all from the Northern California area, with the
exception of antisera J103 which was from a HTLV-I
infected Japanese blood donor. The uninfected sera
were all derived from blood donors to the Stanford
University Blood Bank. The 18 p2l1E reactive-HTLV
negative sera were either from blood donors from the
Northern California area or were provided by the Center
for Disease Control, Atlanta, Georgia.
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(2): | NFORVATI ON FOR SEQ | D NO. 28:
(A) LENGTH. 63 am. no acids

(D) TYPE: am no acid

(i) SEQUENCE CHARACTERI STI CS:

(D

TOPOLOGY: |inear (i1i) MOLECULE TYPE: protein (rii)
HYPOTHETI CAL: NO (vi) ORI A NAL SOURCE: (C | NDI VI DUAL
| SOLATE: 2B3AB, Fig. 5 (xi) SEQUENCBSDESCRI PTI ON: SEQ | D NO 28:

5

Hs Au Val Asp Lys Asp lle SerrGI n i_éa_ut Thr Glrj,éle% lp.l e Vag_nLﬁ/s

10 B- ;
Peptides

The recombinant proteins 2A2B, 2B3A, and 3A3B were
prepared as in Example 1. Aligquots of the purified
proteins were separated under reducing conditions on a
11.5% polyacrylamide gel (Laemmlli). The resolved
proteins were electroblotted onto a nitrocellulose
membrane, blocked with BLOTTO, air dried, and cut into
3 mm wide strips.

In the assay, the test strips from above were
first rehydrated in TTBS buffer, and the strips were
incubated overnight with human test sera, diluted 1:50
in BLOTTO. The strips were washed several times with
wash buffer, then incubated for one hour with goat
anti-human IgG conjugated to alkaline phosphatase (Bio-
Rad, Hercules, CA). After washing, color development

-was achieved by incubating the strips in a substrate
-solution containing NBT and BCIP in 100 mM Tris-HCl

buffer, pH 9.5, 50 mM MgCl,. Color development was
continued until a uniform background developed on the
strip and was halted by rinsing the strips two times
with de-ionized water. The recombinant proteins 2A2B,
2B3A, and 3A3B were tested against the panels of HTLV
infected and negative sera described in example 2A.

~ The results of the immunoassays are given in Table 2

above. .

Example 3
Const i a -

Construction of the mammalian expression vector
PSXRD.kappa-Ig was performed in several steps. The
base vector is pUC18. Into the BamHI site of pUC1l8 was
inserted the 585 bp BamHI-BGlII fragment from the HBV
surface antigen gene comprising the polyadenylation
signal (Larrick, et al., 1992). The orientation was
such that the BamHI site of the HBV insert was nearest
to the EcoRI site of the vector. The region between
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Asn H's Lys Asn Leu Leu Lys Val Ala G n Tyr Ala Ala A n Asn Arg

20 25 30

63 Arg Ay Leu Asp Leu Leu Phe Trp AQu Gn Gy Ay Leu Cys Lys Ala
35- 40 4540 Leu Gn Gu An Cys Cys
Phe Leu Asn Ile Thr Asn Ser Hi s Val 50 g 55

60 the HindIII and HincII sites of the polylinker were

removed by digesting the plasmid with those two enzymes
and then blunting the HindIII site using the Klenow
fragment of DNA polymerase. After ligation, the
resultant plasmid was designated pUCHBV3'. A unique
Sall site was inserted into the BamHI site using a
synthetic oligonucleotide primer.

Between the unique EcoRI site and the Sall site
were inserted the following fragments in a series of
ligations: (a) An SV40 Barly promoter, bounded by an
EcoRI site (created by the addition of a synthetic
oligonucleotide into the PvuIl site immediately
preceding the SV40 promoter and the HindIII site
immediately preceding the T antigen initiation codon,
(b) a stuffer fragment derived from an irrelevant cDNA
bounded by a HindIII site and ending in an XbaI site,
(c) an XbaI-BglII fragment from pcDNAl/neo containing
the SV40 polyadenylation signal and the RSV promoter.
The Xbal site is provided in the vector and the BglII
site was inserted using PCR cloning to be situated at
the junction between the RSV promoter and the Neo
selectable marker, and (d) the murine DHRF cDﬁA,
bounded by a BglII site at the 3' end. The restriction
sites were inserted using PCR.

While the invention has been described with refer-
ence to particular embodiments, methods of
construction, and uses, it will be clear to those in
tlie are that various other uses, formulations, and
methods of practice are within the contemplation of the

present invention.




(2) | NFORMATI ON FOR SEQ | D NO: 29: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 63 ami no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLEULE TYPE: protein (iii) HYPOTHETI CAL:
NO- (vi) ORI G NAL SOURCE: (O | ND VI DUAL | SOLATE: 2B3AMO,
Fig. 5 (xi) SEQUENCE DESCRI PTI ON: SE@1 D NO 29: Lys Asp Il e Ser

Hs Leu Thr An Ala Ile Val Lys Asn Hig dn ésr]r
SEQUENCE LISTING

(1) GENERAL INFORMATION:
(1) APPLICANT: Hadlock, Kenneth G.
Goh, Chin-Joo
Foung, Steven K.H.

(ii) TITLE OF INVENTION: Method and Assay for HTLV
{iii) NUMBER OF SEQUENCES: 46

(iv) CORRESPONDENCE ADDRESS:
(A} ADDRESSEE: Law Offices of Peter Dehlinger
(B) STREET: 350 Cambridge Avenue, Suite 300
{C) CITY: Palo Alto
{D) STATE: CA
(E) COUNTRY: USA
{F) 2IP: 94306

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk -
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: US 08/014,153
(B) FILING DATE: 05-FEB-1993
{C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 07/653,091
(B) FILING DATE: 08-FEB-1991

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 07/366,313
{B) FILING DATE: 13-JUN-1989

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 06/948,270
(B) FILING DATE: 31-DEC-1986

{viii) ATTORNEY/AGENT.INFORMATION:
{A) NAME: Fabian, Gary R.

{B) REGISTRATION NUMBER: 33,875 RE&BACEMENT Sm
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1. 5 10 15 Il e Leu
Arg Val Ala dn Tyr Ala Ala G n Asn Arg Arg Ay Leu Asp 20
25 30 Leu Leu Phe Trp Au G n Ay Gy Leu Cys Lys
Ala Ile Gn Gu dn 35 42 40 45
Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val Ser Val Leu G n 50

55 60 (€D )REFBHESRBMTCIHY RBRERSE(GooER1N®. 30:

{ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (415) 324-0880
(B) TELEFAX: (415) 324-0960

(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:

(ix) FEATURE: R
(A) NAMB/KEY: uof_lifie_d-site
(B) LOCATION: 6
(D) OTHER INFORMATION: /note= "where Xaa is K or Q"

{ix) FEATURE:.
(A) NAME/KEY: Modified-site
(B) LOCATION: 8 ..
(D) OTHER INFORMATION: /note= "where Xaa is L or I"

(ix) FEATURE:
(R) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note= "where Xaa is K or R”

(ix) FEATURR:
(A) NAME/KEY: Modified-site
(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "where Xaa is I or V"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 36
(D) OTHER INFORMATION: /note= "where Xaa is L or I"

REPLACEMENT SHEET
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64, (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 8 anino

aci ds (B) TYPE: am no acid (D) TOPOLOGY: i near
(ii) MOLECULE TYPE: protein (iii1) HYPOTHETI CAL: NO (vi)
ORIl G NAL SOURCE: _ (O | NDI VI DUAL 4hSOLATE: 3A3B, Fig. 4
(xi) SEQJENCE DESCRI PT1 ON: SEQ | D NO 30:

(ix) FEATURE:

_(A) NAME/KEY: Modified-site
(B) LOCATION: 41 _
(D) OTHER INFORMATION: /note= "where Xaa is R or C"

(ix) FEATURE:
(A) NAME/KEBY: Modified-site
(B) LOCATION: 43
(D) OTHER INFORMATION: /note= "where Xaa is P or L"

L3
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Ile Val Lys Asn His Xaa Asn Xaa Leu Xaa Xaa Ala Gln Tyr Ala

Ala
1 5 10 15

Gln Asn Arg Arg Gly Leu Asp leu Leu Phe Trp Glu Gla Gly Gly

Leu
20 25 30

Cys Lys Ala Xaa Gln Glu Gln Cys Xaa Phe Xaa Asn
35 40

(2) INFORMATION FOR SEQ ID NO:2:

{i) SEQUERCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

- {(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3BC, F:.g 6

(ix) FEATURE:
{(A) NAME/KEY: Modified-site
- (B) LOCATION: S
(D) OTHER INFORMATION: /note= "where Xaa is R or C*




A@n Gu An Cys Arg Phe
FOR SEQ I D NO 31:
LENGTH: 53 am no aci ds
TOPOLOGY: | i near
HYPOTHETI CAL: NO .

| SOLATE: 3A3BS, Fig. (8

(ix)

(ix)

(ix)

{ix)

{ix)

{ix)

{xi)

Gln

Leu
Gly

Pro Asn 1

5

(i) SEQUENCE CHARACTERI STI CS:

B) TYPE: amino acid

(ii) MOLECULE TYPE:ggprotein

(vi) ORI G NAL SOURCE:
FEATURE:

(A) NAME/KEY: Modified-site
{B) LOCATION: 7
(D) OTHER INFORMATION: /note=

FEATURE:

(A) NAME/KEY: Modified-site
(B) LOCATION: 10

(D) OTHER INFORMATION: /note=

FEATURE:

(A) NAME/KEY: Modified-site
(B) LOCATION: 12

(D) OTHER INFORMATION: /note=

FEATURE:

(A) NAME/KEY: Modified-site
(B) LOCATION: 15

(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D) OTHER INFORMATION: /note=

FEATURE:
({A) RAME/KEY: Modified-site
(B) LOCATION: 25
{D) OTHER INFORMATION: /note=

FEATURE : ) .

(A) NAME/KEY: Modified-site
(B) LOCATION: 28 _.
(D) OTHER INFORMATION: /note=

"where

"where

"where

"where

"where

*where

*where

SEQUENCE DESCRIPTION: SEQ ID NO:2:

Xaa

Xaa

Xaa

(2) | NFORMATI ON
(A
(D)
(i)
(C) | NDI VI DUAL
is P or L"
is T or S"
is Sor T
is S or P"
is I, Mor v
is N or K"
is L or I"

Glu Gln Cys Xaa Phe Xaa Asn Ile Xaa Asn Xaa His Val Xaa

10

15

Gln Glu Arg Pro Pro lLeu Glu Xaa Arg Val Xaa Thr Gly Trp

KEPLACEMENT SHEET
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(xi) SEQUENCE DESCRI PTION: SEQ I D NO 31: Au dn dy Gy Leu Cys Lys
5

Ala Leu dn Au @n Cys Arg Phe Pro 1
10 15 Asn Ile Thr Asn Ser Hi's Val Pro Ile Leu G n
Gu Arg Pro Pro Leu 20 25
30 ' 4565 A u Asn Arg Val Leu
Thr Ay Trp Ay Leu Asn Trp AsgglLeu Ay Lou 35 35 39
40 45

Leu Asn

(2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: MTA-1, Fig. 9

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Sexr Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro Ile Trp Phe Leu

Asn
1 5 . 10 15

Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro

His
20 25 : 30

Ser Asn Leu Asp His Ile Leu Glu Pro Ser Ile Pro Trp Lys Ser
Lys
35 40 45

(2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

REPLACEMENT SHEET

24 FEB 1597




Ser GAn Trp Ala Arg 50 (2) 1 NFORVATI ON FOR SEQ I D NO 32:

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 53 am no aci ds
(B) TYPE: am no acid (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: protein (iii1) HYPOTHETI CAL: NO46 (vi) ORI G NAL SOURCE:

(C© | NDI VIDUAL | SOLATE: 3A3.BN, Fig. 6
(ii) MOLECULE TYPE: protein

{(iii) HYPOTHETICAL: NO
{vi) ORIGINAL SOURCE:
{(C) INDIVIDUAL ISOLATE: KS5 or "4," Fig. 9
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:
Asp Ala Pro Gly Tyr Asp Pro Leu Trp Phe Ile Thr Ser Glu Pro

Thr
1 5 10 15

Gln Pro Pré Pro Thr Ser Pro Pro lLeu Val His Asp Ser Asp Leu
Glu
20 25 30

His Val Leu Thr Pro Ser Thr Ser Trp Thr Thr Lys
35 : - 40" :
{2) INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 427 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: double
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: p21E{I)CS, Fig. 2A

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S:

TCCTTGTCAC CTGTTCCCAC CCTAGGATCC CGCTCCCGCC GAGCGGTACC GGTGGCGGTC
60

TGGCTTGTCT CCGCCCTGGC CATGGGAGCC “GGAGTG.GC'IG GCGGGATTAC CGGCTCCATG




(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 32: Gu d@n dy dy Leu Cys Lys
5

Ala Leu @n Au dn Cys Cys Phe Leu. 1

10 15 Asn Ile Thr Asn Ser H's Val Ser Ile Leu @ n
Gu Arg Pro Pro Leu 20 A 25

30 G u Asn Arg Val-Leu Thr Gy Trp @y Leu Asn Trp Asp Leu Ay Leu
35 40 45 Ser An Trp Ala Arg

12
50 (2) | NFORVATI ON FOR SEQ I D NO 33:

TCCCTCGCCT CAGGAAAGAG CCTCCTACAT GAGGTGGACA AAGATATITC CCAGTTAACT
180

CAAGCAATAG TCAARAACCA CAAAAATCTA CTCAAAATTG CGCAGTATGC TGCCCAGAARC
240

AGACGAGGCC TTGATCTCCT GTTCTGGGAG CAAGGAGGAT TATGCAAAGC ATTACAAGAA
300

CAGTGCCGTT TTCCGAATAT TACCAATTCC CATGTCCCAA TACTACAAGA AAGACCCCCC
360

CTTGAGAATC GAGTCCTGAC TGGCTGGGGC CTTAACTGGG ACCTIGGCCT CTCACAGTGG
420

GCTCGAG
427
{2) INFORMATION FOR SEQ ID NO:6:
(i) SRQURNCE CHARACTERISTICS:
(A) 'LENGTH: 142 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: proteéin
(iii) HYPOTHETICAL: NO
{(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: p21E(I), Fig. 2A
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
Ser lLeu Ser Pro Val Pro Thr Leu Gly Ser Arg Ser Arg Arg Ala

Val
1 s 10 15

Pro Val Ala Val Trp Leu Val Ser Ala Leu Ala Met Gly Ala Gly
val

REPLACEMENT SHEET

2 4 FEB 1997




66 (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 53 am no acids
(B) TYPE: am no acid (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (iii1) HYPOTHETI CAL: NO " (vi) ORI A NAL SOURCE:

(Q I NDI VIDUAL | SOLATE: 3A3BCH, Fig. 6 48

20 25 30

. Ala Gly Gly Ile Thr Gly Ser Met Sexr Leu Ala Ser Gly Lys Ser
Leu
35 40 45

Leu His Glu Vval Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile

vVal
50 58 60

Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln

65 70 75
80

Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gla Gly Gly Leu Cys

Lys
85 20 95

Ala Leu Gln Glu Gln Cys Arg Phe Pxo Asn Ile Thr Asn Ser His

Vval .
100 . 105 110

Pro Ile Leu Gln Glu Arg Pro Pro Leu Glu Asn Arg Val Leu Thr

Gly
115 . 120, 125

Trp Gly Leu Asn Txp Asp ieu Gly Leu Ser Gln Trp Ala Arxrg
130 135 140

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 480 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: double. .
(D) TOPOLOGY: linear - .

[REPLACEMENT SHEET
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(xi ¥y SEQUENCE DESCRI PTI ON: SEQ I D NO 33: Gu d@n dy dy Leu Cys Lys
5

Ala Leu Adn Au A@n Cys Cys Phe Leu 1

10 15 Asn IIe Thr Asn Ser His Val Ser Met Leu Gn
Gu'Arg Pro Pro Leu 49 25

30 G u Asn Arg Val Leu Thr l{l\Trp Gy Leu Asn Trp Asp Leu Gy

35 4(31) MOLECULE TYPE: D (%“"““’ Ser Gn Trp Ala Arg

(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: p2lE(II)CS, Fig. 2B

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

TTCCCTCGCT CCCGTACCTC CTCCGGCGAC AAGACGCCGC CGTGCCGTTC CAATAGCAGT
60

GTGGCTTGTC TCCGCCCTAG CGGCCGGAAC AGGTATCGCT GGTGCGAGTAA CAGGCYCCCT
120 -

ATCTCTGGCT TCCAGTAAAA GCCTTCTCCT CGAGGTTGAC AAAGACATCT CCCACCTTAC
180

CCAGGCCATA GTCAAAAATC ATCAAAACAT CCTCCGGGTT GCACAGTATG CAGCCCAAAA
240

TAGACGAGGA TTAGACCTCC TATTCTGGGA ACAAGGGGGT TTGTGCAAGG CCATACAGGA
300 '

GCAATGTTGC TTCCTCAACA TCAGTRACGAC TCATGTATCC GTCCTCCAGG AACGGCCCCC
360 o

TCTTGARAAA CGTGTCATCA CCGGCTGGGG ACTAAACTGG GATCITGGAC TGTCCCAATG
420

GGCACGAGAA GCCCTCCAGA CAGGCATAAC CATTCTCGCT CTACI‘CC.TCC TCGTCATATT
480
{2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 160 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linearxr

(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

{REPLACEMENT SHEE]
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(2) | NFORMATI ON FOR SEQ | D NO: 34: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH: 53 amino acids . (B) TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NQ . 5067 (vi) ORI G NAL SOURCE:

{vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: p21E(II), Fig. 2B

(xi) SEQUENCE DJESCRIPTION: SEQ ID NO:8:

Ser Leu Ala Pro Val Pro Pro Pro Ala Thr Arg Arg Arg Arg Ala
Val
1 11 10 15

Pro Ile Ala Val Trp Leu Val Ser Ala Leu Ala Ala Gly Thr Gly
" Ile ’
20 25 30

Ala Gly Gly Val Thr Gly Ser leu Ser Leu Ala Ser Ser Lys Ser

35 40 45

Leu Leu Glu Val Asp Lys Asp Ile Ser His Leu Thr Gln Ala Ile
50 58 : 60

Lys Asn His Gln Asn ile Leu Arg Val Ala Gln Tyr Ala Ala Gln

65 . .70 75
80

Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys
Lys :
85 920 -1

Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile Sexr Asn Thr His

Val
100 105 ‘110

Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg Val Ile Thr
Gly _
115 120 125
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(© |IND VIDUAL | SOLATE: 3A3BMO, Fig. 6 (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 34: Leu Cys Lys Ala lle @dn Qu A n Cys Cys Phe Leu Asn

Il e Ser Asn 1 5 10 15
Thr His Val Ser Val Leu Gn Gu Arg Pro PrggLeu GQu Lys Arg Val
20 25 30 lde Thr Ay Trp Ay Leu

Asn Trp Asp Leu Ay Lbw Sor L€y As Tpp Alsp Leu Gly Leu Ser GI3GTrp Ala Arg Glu 40

45 Arg GaraAla Leu @ n
130 ' 135 140

Leu Gln Thr Gly Ile Thr Ile Leu Ala Leu Leu Leu Leu Val Ile

Leu
145 150 155

160

(2) INFORMATION FOR SEQ ID zqo:S:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 'bggg_ _p_g.:_i_rs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: line_a_._x__; _
(ii) MOLECULE TYPE: DNA (ggnqmic)
{iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE: _
(C) INDIVIDUAL ISOLATE: FP-1A, Fig. 3A

{%i) SEQUENCE DESCRIPTION: SEQ ID NO:9:

TCCGAATTCT CCATGGGTTC CTTGTCACCT GTTCCCACC
39

{2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(iii) HYPOTHETICAL: NO

)
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50.  (2) | NFORMATI ON FOR SEQ I D NO 35:

CHARACTERI STI CS:

nucl eic acid
| i hear

(vi) ORIG NAL(ISICI)JRCE:

(i) SEQUENCE

(A) LENGTH. 133 base pairs (3) TYPE

(C) STRANDEDNESS: doubl e
MOLUCULE TYPE: DNA (gengnic)

(xi) SEQUENCE DESCREY loibhrmmt QotnteeNO: 35:

' (C) INDIVIDUAL ISOLATE: FP-2A, Fig. 3A

(xi) SBQiTENCE DESCRIPTION: SEQ ID NO:10:
TCCGAATTCG GATCCTGGCT TGTCTCCGCC CTGGCC
36
(2) INFORMATION FOR SEQ ID NO:11:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: lineaxr
(ii) MOLECULE TYPE: DKA (genomic)

(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:

(D) TOPOLOGY:
(iii) HYPOTHETI CAL: NO

(C) | NDI VRDUAL | SOLATE: 2B3A(l), Fig. 7

(C) INDIVIDUAL ISOLATE: FP-MFl, Fig. 3A

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

ATC L0 . B . - N
36
{2) INFORMATIOR FOR SEQ ID NO:12:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

{(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
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CCATAGTCAA AAACCACAAA AATCTACTCA AAATTGCGCA GTATGCTGCC CAGAACAGAC 60
68 GAGGECCTTGA TCTCTGITC TGGGAGCAAG GAGGATTATG CAAAGCATTA CAAGAACAGT 120
GCCGTTTTCC GAA 133 (2) I NFORVATI ON FOR SEQ I D NQO 36:

53

(C) INDIVIDUAL ISOLATE: MF2, Fig. 3A

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
CCGAATTCGG ATCCCTCCTG TTCTGGGAGC AAGG
34
(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genocmic)
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: FP-3A, Fig. 3A
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
TCCGAATTCA CTAGTGGATC CCAAGAACAG TGCCGTTITC CG
42
(2) INPORMATION FOR SEQ ID NO:14:
(i) SEBQUENCE CHARACTERISTICS:
{A) LENGTH: 48 base pairs
{B) TYPE: nucleic¢ acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

{iii) HYPOTHETICAL: NO

{vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: RP-1B, Fig. 3B




(1) SEQJENCE CHARACTERI STI CS: (A) LENGTH 133 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: doubl e (D

TOPOLOGY: |inear (ii) MOLECULE TYPE:._ ,DNA (genonic) (rii)

HYROTHETI CAL: NO (vi) ORI G NAL SQJRéé (O | NDI VI DUAL

| SOLATE: 2B3A(I1), Fig. 7 (xi) SEQJENCE DESCRI PTI ON:  SEQ I D NG 36: -
0

CCATAGTCAA AAATCATCAA; PMCATERE QrscBPiiicAR) STHIGEAGOC  CAAAATAGAC 6

ACCACTAGTA CCACCACCAC CGAATTCCAC CGGTACCGCT CGGCGGGA
48 :
(2) INFORMATION FOR SEQ ID NO:15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHRTICAL: NO
{vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: RP-2B, 219'. 3B
{xi) SEQUENCE nzscﬁ:n:’on: SEQ ID NO:15:
30
{2) INFORMATION FOR SEQ ID NO:16:
(i) SBQUENCE CHARACTERISTICS:
() LENGTH: 26 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomic)

(iii) HYPOTHETICAL: NO

{(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: RP-MR1l, Fig. 3B
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GAGGATTAGA CCTCCTATTC TGGGAACAAG GCGEGTITTGIG CAAGGCCATA CAGGAGCAAT 120

GTTGCTTCCT CAA 133 (2) | NFORVATI ON FOR SEQ I D NG 37: (i) SEQUENCE
CHARACTERI STI CS: (A LENGTH:. 102 hase pairs (B) TYPE:
nuct eic acid (C) STRANDEDNESS: d |l e (D TOPOLOGY:

| i near (11) MOLEGih Fsebtiitice d2¥ArArgeiiQNE)) 1D NO:16:
CGCGARTTCG GAARACGGCA CTGTTC
26
(2) INFORMATION FOR SEQ ID RO:17:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLRCULE TYPE: DNA (genomic)
(1ii) HYPOTHETICAL: NO
{vi) ORIGINAL SOURCE:
"(C) INDIVIDUAL ISOINTE: MR2, Pig. 3B
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
CGCGAATTCC AGGAGATCAA GGCCTCGTCT G
31
(2) INFORMATION FOR SEQ ID NO:18:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (gencmic)
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:

(C) INDIVIDUAL ISOLATE: RP-3B, Fig. 3B

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:
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69. (iii) HYPOTHETI CAL: NO (vi) ORI G NAL ‘SOURCE: (O

| NDI VI DUAL | SOLATE: 3A3B(1), Fig. 8 (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 37:  CAAGAACAGT GOCGITTTCC GAATATCACT AATTCCCATG TCTCAATACT
ACAGGAAAGA 60  COCCCCCTTG AGAATCGAGT CCRGACTGGC TGGGGCCTTA AC 102 (2)

| NFORVATI ON FOR  SEahd-rDOm3fsaccee asceacrens

30

{2) INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 18 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
{C) IIWIVIDUIAI_-&\_ISO__;__.ATE:_:;J_‘U.B, Fig. 4
{xi) SEQUERCE nr.scn:mon SEQ I'i:.m::.s:
Ser Leu Ser Pro Val Pro Thr Leu Gly Ser Arg Ser Arg Arg Aia

val |
1 5 10 is

Pro val

(2) INFORMATION FOR SEQ ID NO:20:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 47 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{vi) ORIGINAL SOURCE:

(C) INDIVIDUAL ISOLATE: 2A2B, Fig. 4

{xi) SEQUENCE DESCRIPTION: SEQ ID RO:20:
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(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 102 base pairs

(B) TYPE: nucleic acid ) (C) STRANDEDNESS: doubl e (D)
TOPOLOGY: |inear (| i) MOLECULE TYPE DNA (genom c) (rii)
HYPOTHETI CAL: NO ' (vi) ORI G NAL SOURCE I NDI VI DUAL

| SOLATE: 3A3B(I1), Fi NO: 38:
CAGCAGEART G T A R P S %&é%@%@ ‘f%gg%@’ cl‘,@ ¥ 60
CCCCCTCTTG AAAAA CATCACCGGC TGGGGACT AA AC s

Thr Gly Ser Met Ser Leu Ala Ser Gly lLys Ser Leu Leu His Glu
Val .
20 25 30

Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val Lys Asn His
35 40 45

{2) INFORMATION FOR SEQ ID NO:21:

(1) SRQUBNCR CHARM.'I'BRISTICS.
(A) LENGTH: 86 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULR mx'e protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE: :
(C) INDIVIDUAL ISOLATE: 2A3B, Fig. 4
(xi) SEQUENCE DESCRIPTION: SEQ “ID NO:21:
Trp Leu Val Ser Ala Leu Ala Mst Gly Ala Gly val Ala Gly Gly

Ile .
1 5 : 10 15

Thr Gly Ser Met Ser lLeu Ala Ser Gly I.yg .Ser Leu I._eu His Glu
Val
20 25 30

Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val Lys Asn His
Lys
35 40 45
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102 (2) | NFORVATI ON FOR SEQ | D NO 39: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 47 amino acids (B) TYPE:
amno acid 58 70 (D
TOPOLOGY: linear (ii) MOLECULE TYPE, protein

Asn Leu Léu Lys Ile Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly

50 55 60

Asp lLeu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln
Glu

65 70 75
80

Gln Cys Cys Phe lLeu Asn
85
(2) INFORMATION FOR SEQ ID NO:2_2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(i) MOLECULE TYPR: protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
. (C) INDIVIDUAL ISOLATE: 2B3A, Fig. 5
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
Ile Val Lys Asn His LysAsnLe_\_;I.g_uLys Ile Ala Gln Tyr Ala

Ala )
b § S 10 b 8-

Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Glm Gly Gly
Leu
20 25 30

Cys Lys Ala Leu Gln Glu Gln Cys Axrg Phe Pro Asn
35 - . 40
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(iii) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (O
|

NDI VI DUAL | SOLATE: MTA-4, Fig. 9 (xi) SEQUENCE DESCRI PTION. SEQ ID
NO: 39: Cys Gy Phe Pro Ser Ser Leu Leu Val Asp Ala Pro Gy Tyr Asp
Pre 1 -5 5910 15

Ile Trp Phe Leu Asn Thr Au Pro Ser G n Leu Pro Pro Thr Ala Pro

20 (2p INFORMATION FOR SEQ ID Ngp23: Pro Leu Leu Pro His Ser
Asn Leu Asp Hs Ile Leu G.u Pro Ser 35 40

45 (i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3B, Fig. 6
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:
Gln Glu Gln Cys Arg Phe Pro Asn Ile Thr Asn Ser His Val Sex

Ile
1 5 320 15

Leu Gla Glu Axrg Pro Pro Leu Glu Asn Arg Val Leu Thr Gly Trp

Gly )
20 25 30

~Leu Asn

(2) INFORMATION FOR SEQ ID NO:24:
(i) SEQUENCE CHARACTERISTICS:
(R} LENGTH: 25 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: MF1R2, Fig. 4
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(2) | NFORMATI ON FOR SEQ | D NO 40: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 77 am no acids (B) TYPE: amino acid (D) .
TOPOLOGY: |inear (ii) MOLECULE TYPE: protein (iii) HYPOTHETI CAL:
NO (vi) ORI G NAL SOURCE: ( | NDI VI DUAL | SOLATE: MIA-5, Fig.
9 (xi) SEQUENGE BEpaRtPIisRer36i) b NOw0ss: Ser Leu Leu Val Asp

Ala Pro @y Tyr Asp Pro Ile Trp Phe Leu Asn

Ile Val Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gla Tyr Ala
Ala
1 S 10 ) 1s

Gln Asn Arg Arg Gly Leu Asp Leu lLeu
20 25
(2) INFORMATION FOR SEQ ID NO:25:
(i) SEQUENCE CHARACTRRISTICS:
{A) LENGTH: 21 amino acids
. (B) TYPE: amino acia
{D) TOPOLOGY : linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(Vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOIATB’ mlu, Fig' 4
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:
Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gla Glu .

) Gln
< 1 5 i0 _ 15

Cys Arg Phe Pro Asn
20

(2) INFORMATION FOR SEQ ID NO:26:
(i) SEQUENCE CI'H\RA(.'I'BSISTICS:
(AR) LENGTH: 63 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
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71 1 5 . 10 15
Thr Qu Pro Ser dn Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro H's

20 25 3061 Ser Asn Leu Asp His Ile
Leu Gu Pro Ser Ile Pro Trp Lys Ser Lys 35 40
45 Leu Leu Thi;) @boMadrt&d! keu Thr Leu G n Ser Thr Tyr Tyr Cys Ile
50 55 60

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 2B3AS, Fig. §
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:
His Glu Val Asp Lys Asp Ile Ser Gla Leu Thr Gln Ala Ile Val

Lys
1 5 10 1s

Asn His Lys Asn Leu Leu Lys Ile Ala Glu Tyr Ala Ala Gln Asn
20 25 30

Arg Gly Leu Asp Lei Leu Phie Trp Glu Gln Gly Gly Leu Cys Lys
Ala
35 a0 45

Leu Glan Glu Gln Cys Arg Fhe Pro Asn Ile Thr Asn Ser His val
50 55 60
(2) INFORMATION FOR SEQ ID NO:27:
(i) SEQUENCE CHARACTERISTICS:
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 2B3AM, Fig. 5

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

His Glu Val Asp Lys Asp Ile Ser Gln Leu Thr Gla Ala Ile Val
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Val Cys Ile Asp Arg Ala Ser Leu Ser Thr Trp H's Val 65

70 75 (2) | NFORMATI ON FOR SEQ | D NO. 41: (i)

SEQUENCE CHARACTERI STI CS: (A L H. 18 am no acids

(B)y TYPE: am no acid ' (D TOPOLOGY: |inear (i) MOLECULE

TYPE: protein Lygiii) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE:

(C© | NDIVIDUAL | SOLATE: K163, Figs 9 (xi) fEQUENCE DESCRI REl ON: SEQ
"I D NO 41: Thr Ala Pro Pro Leu Leu Pro H's Ser Asn Leu Asp His Ile Leu

Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln Asn

Arg
20 25 30

Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys
Ala :

35 40 : 45

Leu Gln Glu Gln Cys Cys Phe Leu Asn Ile Thr Asn Ser His Val
50 55 60 -

(2) INFORMATION FOR SEQ ID NO:28:
(i) SEQUERCE CEARACTERISTICS:
(R) LENGTH: 63 amino acids
{B) TYPE: smino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{vi) ORIGm SOURCB
(C) IRDIVIDUAL ISOLATE: 2B3AB, Fig. S
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:
His Glu Val Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val

Lys
1 __ 5 10 15

Asn His Lys Asn lLeu Leu Lys Val Ala Gln Tyr Ala Ala Gln Asn
Arg
20 25 30

REPLACEMENT SHEET
2 4 FEB 997




Au 1 5 10 15

Pro Ser 72 (2) | NFORVATI ON FOR SEQ
| D NO 42: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 49
antno aci ds (B) TYPE: amino acid®3 (D) TOPOLOGY: |inear
(i) MOLECULE TYPE: pgQf @iy ieu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys
. Ala

35 40 45

Leu Gln Glu Gln Cys Cys Phe Leu Asn Ile Thr Asn Ser His Val
50 55 60

(2) INFORMATION FOR SEQ ID NRO:29:
(i) sgmcx CHARACTERISTICS:
(A) LENGTH: 63 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPRB: protein
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATR: 2B3AMO, Fig. 5

(xi) SEQUENCE DESCRIPTION:.SEQ ‘ID NO:29:

Lys Asp Ile Ser His Leu Thr Gln Ala Ile Val Lys Asn His Gln
Asn
1 5 o 10 15

Ile Leu Arg Val Ala Glu Tyr Ala Ala Gln Asn Arg Arg Gly Leu .

Asp
20 25 30

Leu Leu Phe Txp Glu Gln Gly Gly lLeu Cys Lys Ala Ile Gln Glu
Gln
35 40 45

Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val Ser Val Leu Gln
50 - 55 60

{(2) INFORMATION FOR SEQ ID NO:30:
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(ii.i) HYPOTHETI CAL: NO (vi) ORI G NAL SOURCE: (O | NDI VI DUAL
| SOLATE: K15, Fig. 9 (xi) SEQUENCE DESCRI PTION: SEQ I D NG 42:

Met Thr Leu Leu Val Asp Ala Pro Gy Tyr Asp Pro Leu Trp Phe Ile 1

5 - 10 15 ¢4 Thr Ser Gu Pro Thr d@n

Pro Pro Pro Thr Ser Pro Pro Leu Val H s 20

25 . 30i) sequencE \cHARBeTERREEIICEcU (Q'u His Val Leu Thr Pro Ser
Thr Ser Trp Thr Thr (A) LENGTH:39 amino acids 40 45

(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3B, Fig. 4
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:
Gln Glu Gla Cys Arg Phe Pro Asn
1 5
(2) INFORMATION FOR SEQ ID NO:31:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 53 amino acids
{B) . TYPR: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(vi). ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: 3A3BS, Fig. 6
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:
Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Arg Phe

Pro
1 5 10 15

Asn Ile Thr Asn Sexr His Val Pro Ile Leu Glmn Glu Arg Pro Pro

Leu
20 25 30
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Lys (2) | NFORMATI ON FOR SEQ | D NO 43: (i). SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 17 ami no acids (B) TYPE:
anmno acid _ (D) TOPOLOGY: |i near (ii) MOLECULE TYPE:  protein
(iti) HYPOTHETI CAL: NO 65

Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly

Leu
35 40 45

Ser Gln Trp Ala Arg
50

(2) INFORMATION FOR SEQ ID NO:32:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 53 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(i) MOLECULE TYPE: protein
{(1ii) HYPOTHETICAL: NO

“(¥i) ORIGINAL-SOURCE:
{C) INDIVIDUAL ISOLATE: 3A3BM, Fig. 6

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu'Gln Cys Cys Phe
Leu :
1 5 10 15

Asn Ile Thr Asn Ser His Val Ser Ile Leu Gln Glu Arg Pro Pro

Leu .
20 25 30

Glu Asn Arg Val leu Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly
Leu o
'35 40 45

Sexr Gln Trp Ala Arg
s0
(2) INFORMATION FOR SEQ ID NO:33:
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73 - (vi) ORI G NAL SOURCE: (C) | NDIVIDUAL | SOLATE: K34, Fig.

9 _ (xi) SEQUENCE DESCRI PTION: SEQ I D NG 43: Ser Pro Pro Leu
Val H's Asp Ser Asp Leu Qu H's Val Leu TE Pro 1 5
10 ° 15 Ser ( § | NFORVATI ON FOR SEQ | D NG 44:

(i) SEQUENCE CHARACTKH Sddugice cuaracterisTIc§A) LENGTH: 68 base pairs
(B) TYPE: nucleic acid (a renerr: s$ @hinel @ANSEDNESS: doubl e

(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TfPB: protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: 3A3BCH, Fig. 6
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:
Glu Gln Gly Gly Leu Cys lLys Ala Leu Gln Glu Gln ch ch Phe

1 S 10 15

Asn Ile Thr Asn Ser His Val-Ser Met Leu Glu Glu Arg Pro Pro

20 25 20

Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly
'35 40 45
Ser Gln Trxp Ala Axg
50 .
{(2) INFORMATION FOR SEQ ID NO:34:
. (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 53 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein

(iii) HYPOTHETICAL: NO
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(D) TOPOLOGY: linear  (ii) MOLECULE TYPE: DNA (genonic) (iii)

HYPOTHETI CAL: NO (vi) ORI A NAL SOURCE: (O | NDI VI DUAL

| SOLATE: MODI FI ED pGEX, FIG 3C (i X) FEATURE: (A) NAVE/ KEY:
DS (B) LOCATION. 3..68 (&7) SEQUENCE DESCRI PTI ON: SEQ I D
NO 44: ATCCFCCAAAATCGGATCFGGFTCCGCGTGGTTCCATGGGTC—:GATCC 47
Pro Pro Lys Ser Asp ‘e SRICTIALSHRGEG y Ser Met Gy Ay Ser 1 .
5 .(C) INDIVIDUAL ISQIATEGAAIBMPC FAFC6GTG ACT GAC TGA 68
A u Phe Ile Val Thr Asp 20

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:

Leu Cys Lys Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile Ser
Asn
1 s 10 15

Thr His Val Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg
Val .
20 25 30

Ile Thr Gly Trp Gly,:peu Asn Trp Asp Leu Gly Leu Ser Gln Trp
Ala . '
3s 40 45

Arg Glu Ala Leu Gln
50
(2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 133 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: DNA {(genomic)
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE: .
(C) INDIVIDUAL ISOLATE: 2B3A(I), Fig. 7

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:

CCATAGTCAR MACCACAAA AATCTACTCA AAATTGCGCA GTATGCTGCC CAGAACAGAC
60
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LI 4FES19 ) 74 (2) I NFORVATI ON

FOR SEQ | D NO 45: (i) SEQUENCE CHARACTERI STI CS: (A
LENGIH: 21 amino acids : (B) TYPE: am no acid (D)
TOPOLOGY: | i near (i) MOLECULE TYP& protein

GAGGCCTTGA TCTCCIGTTC TGGGAGCAAG GAGGATTATG CAARGCATTA CAAGAACAGT
120

_ GCCGTTTTCC GAA
133 :

(2) INFORMATION FOR SEQ ID NO:36:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 133 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (gencmic)
(iii) HYPOTHETICAL: NO
(vi} ORIGINAL SOURCE: _
(C) INDIVIDUAL ISOLATE: 2B3A(II), Fig. 7
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:

60

GAGGATTAGA CCTCCTATTC TGGGAACANG GGGGTTTGTG CAAGGCCATA CAGGAGCAAT
120

GTTGCTTCCT CAA
133

(2) INFORMATION FOR SEQ ID NO:37:

(i)} SEQUERCE CHARACTERISTICS:
{A) LENGTH: 102 base pairs
' (B) TYPE: nucleic acid
(C) STRANDEDKESS: double
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
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(xik) SEQUENCE DESCRI PTI ON: SEQ | D NO 45: Pro Pro Lys Ser Asp Leu Val Pro

Arg Ay Ser Met Ay Ay Ser Gu 1 5 10
15 Phe Ile Val Thr Asp 20 (2) |1 NFORVATION FOR SEQ I D
NO:- 46: (i) SEQUENCE CHARACTERI STI C$2 (A) LENGTH: 99 amino
aci ds (B) (1Y Gy PRARC ivd (D TOPOLOGY: |inear

(i1) MOLECULE TYPE: protérn
(vi) ORIGINAL SOURCE:

(C) INDIVIDUAL ISOLATE: 3A3B(I), Fig. 8
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:

CAAGAACAGT GCCGTTTTCC GAATATCACT AATTCCCATG TCTCAATACT ACAGGAAAGA
60

CCCCCCCTTG AGARTCGAGT CCTGACTGGC TGGGGCCTTA AC
102 '

(2) INFORMATION FOR SEQ ID NO:38:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 102 base pairs
(8) TYPE: nucleic acid
{C) STRANDEDNESS: double
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: DNA (genomié)
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE: L
{C) INDIVIDUAL ISOLATE: 3A3B(II), Pig. 8

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:

CAGGAGCAAT GTTGCTTCCT CAACATCAGT ARCACTCATG TATCCGTCCT CCAGGAACGG
60

CCCCCTCTTG ARARACGTGT CATCACCGGC TGGGGACTAR AC
102

(2) INFORMATION FOR SEQ ID NO:33:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 47 amino acids
{B) TYPE: amino acid
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(ii) HYPOTHETICAL: NO - (vi) ORI G NAL SOURCE: (C) | NDI VI DUAL

| SOLATE: p2lE, Fig. 4 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NQO 46:

Leu Gy Ser Arg Ser Arg Arg Ala Val Pro Val Ala Val Trp Leu Val 1

5 ¢ 10 15 Ser Ala Leu Ala Met Gy
Ala Gy Val Aa dy Ay lle Thr Ay Ser 70 20

25 30 (p) ToboroGY: linear

(ii) MOLECULB TYPE: protein
(1ii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL ISOLATE: MTA-4, Pig. 9
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:
Cys Gly Phe Pro Ser Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp

Pro
1 5 10 1s

Ile Txp Phe Leu Asn Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala
Pro " ' ' '
20 2 .25 30

Pro Leu Leu Pro His Ser Asn Leu Asp His Ile Leu Glu Pro Ser
35 40 45
{2) INFORMATION FOR SEQ ID NO:40:
(1) SEQUENCR CHARACTERISTICS:
" (A) LENGTH: 77 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(vi) ORIGINAL SOURCE:
(C) INDIVIDUAL I__SOLATE: MTA-5, Fig. 9

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:40:

Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro lIle Txp Phe Leu
Asn '
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75, Met Ser Leu Ala Ser Ay Lys Ser Leu Leu Hs Qu Val Asp Lys Asp

5 40 45 Ile Ser @n Leu Thr @ n
Ala Ile Val Lys Asn His Lys Asn Leu Leu 50 55

60. Lys Ile Ala @n Tyr Ala Ala G n7Asn Arg Arg Ay Leu Asp Leu Leu
65 7 75 80 10 Phe Trp Glugn Gy :

Sly Leu Cys.Lys Ala Leu Gn Qu dn Cys Arg

Thar Glu Pro Ser Gln Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro
His '
20 25 30

Ser Asn lLeu Asp His Ile Leu Glu Pro Ser Ile Pro Txp Lys Ser
Lys ’ -
35 40 45

Leu Leu Thr Leu Val Gln Leu Thr lLeu Gln Ser Thr Tyr Tyr Cys
Ile , _
50 ' 55 60

Val Cys Ile Asp Arg Ala Ser Leu Ser Thr Trp His Val
€s 70 " 75
(2) "IRFORMATION FOR SEQ ID NO:41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 amino acids
~ (B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: RO
{vi) ORIGINAIL SOURCE:
(C) INDIVIDUAL ISOLATE: K163, Fig. 9
(xi) SEQUENCE DESCRIPTION: SEQ ID ND:41:
Thr Ala Pro Pro Leu I.eu Pro His Ser Asn Leu Asp His Ile Leu

Glu
1 S 10 15

Pro Serx

EET|
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85 90 95 Phe Pro Asn 76
A ‘peptide having an HTLV-specific antigenic region consisting essentially

of the ami no acid sequence identified by SEQ ID NGO 1, said peptide
bej ng characterized by: (i) iT@runoreactivity with sera from
hunan subjects infected with HTLV or HTLV-I11, and (i)

non-i munor eact i vi {3 WWEIPRELY Floﬁaﬁmaﬁnen? #%¢ i rmunor eactive with HTLV-

(i) -SEQUENCE CHARACTERISTICS:
(A) LERGTH: 49 amino acids
(B) TYPE: amino acid '
(D) TOPCLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
{vi) ORIGINAL SOURCE:
(C} INDIVIDUAL ISOLATE: KIS, Fig. 9
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:
Met Thr Leu lLeu Val Asp Ala Pro Gly Tyr Asp Pro Leu Trp Phe

Ile
1 5 T 10 1s

Thr Ser Glu Pro Thr Gln Pro Pro Pro Thr Ser Pro Pro Leu Val
His ) '
20 . .25 30

Asp Ser Asp Leu Glu His Val lLeu Thr Pro Ser Thr Ser Trp Thr
Thr '
35 _ 40 45

Lys

(2) INFORMATION FOR SEQ ID NO:43:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 17 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO R@LACEM&\TISEEE?
24 FEB %W




1 p21E antigen, but (2)' obtained from humans who are not infected with
HCTV-1 or HTLV-11. 2. The peptide of claiml1, wherein the peptide
sequence is identified by SEQ ID NO 22 contained within SEQ I D NO
1.. 3. A met hod of positively identifying HTLV-1 or HTLV-I1 infection
in a human subj ect, conpri sing 73 reacting serumfromthe
subject with a first peptide containing an HTLV-specific antigenic
regi on consi_sting esdendrrstdny. sor¢die am no acid sequence identified
by SEQ ID NO 1, {C) "INDIVIDHAIS Bédlatagid, Nehg. fOr M ng an i mune conpl ex
bet ween said first pepti de and anti bodies in the serumfrom a

subj ect having an HTLV-I or HTLV-11 infection, and

exam ning the first p'ﬁﬁﬁ esgnc. _,an i mmune conpl ex,

evi dencing the pr es‘e’%ge&g %—s{:&%ﬁhﬂ Blﬂ% lé(?l‘;ritﬁglbodi es in the serum 4.
The method of claim3, wherein the first gepti de sequence is identified by
SEQ ID NO 22 cont aiSfE8P=Ri §49i Jeucted Fis Agp Ser Asp Zeu Glu fiie VALIIRYI™SF claim 3

or 4, further cd®Prising reacting serumfromthe subject with
a second peptide codtaining an § 10 15
Ser

(2} INFORMATION FOR SEQ ID NO:44:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 68 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D)} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)
(iii) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE: .
(C) INDIVIDUAL ISOLATE: MODIFIED PGEX, FIG. 3C

(ix) FEATURR: _
(A) RAME/KEY: CDS
(B) LOCATION: 3..68

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:44:

ATCCTC;CAAMTCG@TCTGGHCOGCGTGGETCCATGGGTGGATCC
47 ) h

Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Met Gly Gly Ser

1 S 10 15

GAA TTC ATC GTG ACT GAC TGA
68

Glu Phe Ile Val Thr Asp REPLACEMENT SHEET

20
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HTLV-1 specific antigeni c region consisting essentially of the amno acid

sequence identified by SEQ ID NG 3, by said
reacting, formng an i nmune conpl ex between said second pepti de and
antibodies in the serumfroma subject havimg an HTLV-1 or HTLV- 11

I nfection, exam ning the second peptide for the presence of
an i nmune conpl ex, evidencing the presence of HTLV-I antibodies in

the serum 6. (2)TRUFORMATION ROR SBQXMM®:48urt her conpri sing

reacting serumfromthe subject with a third peptide containing an

HTLV-11 specific anti ged) GEQOENOBNCHARASTEREPEsessentially of the am no acid
sequence identified by SEQ kA) Meherk: 21 amino acidas by said reacting,

form ng an i mune conpl ex beiWakpe Sahthd RELL peptide and anti bodies
in the serumfroma subject Qﬁa%m 'ﬁ%},’ar or

(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:45:

Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Met Gly Gly Ser Glu
p | 5 10 s

‘Phe Ile Val Thr Asp
20

(2) INFORMATION FOR SEQ ID NO:46:

. (i) SEQUENCE CHARACTERISTICS:
' (A) LENGTH: 99 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: lir_x_ear

-(4i) MOLECULE TYPE: protein .
(141) HYPOTHETICAL: NO o
{vi) ORIGINAL SOURCE:
{C) INDIVIDUAL ISOLATE: p21E, Fig. 4
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46:
Leu Gly Ser Arg Ser Arg Arg Ala Val Pro Val Ala Val Trp Leu

Val
1 5 10 is

Ser Ala Leu Ala Met Gly Ala Gly Val Ala Gly Gly Ile Thr Gly

Sexr
20 25 30

[REPLACEMENT SHEET
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HTLV-11 infection, - examning the third peptide for the

pifesence of an inmune conpl ex, evi.-denci ng the presence of HTLV-II
anti bodies in the serum 7. A kit for detecting the presence of HTLV-I
or. HTLV-11 infection in a human serum conprising (a) a solid
support; (b) attached to the suppor'ff,‘ in afirst reaction zone, a

first peptide havi ngrff'ng?r ey Ala s.ﬂ&y3.§9%§f£.%-mt EOFBLE Va3 R%ﬁi ed by

consi sting essenjial e an no acl sequence i

SEQ ID NO 1, sald peptide_being characterized b¥:

(i) immnoreactivity with S8ra from human $bjects infected®with

HTLV-1 or HTLV-I1, and (i1) non-inmunoreactivity with sera that
are (1) imunoreactive with HTLV-1 p2l1E antigen, but (2)

obt ai ned from hinmansildh8exaGéin (Iel: Thr Gln Ala Ile ValfyscAsdHis tLis Hsh\Ltdu Or
HTLV-11; and teu (C) reporter neans for detecting the presence of human
anti bodi es bound to 50 said supgert. 8. Thgekit of claim?7,
wherein the first peptide has the sequence identified by SEQ | D NG
22 contained with SEQ ID NO 1. -

Lys Ile Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly Leu Asp Leu

Leu
65 70 75
80
Phe Trp Glu Gln Gly Gly Leu Cys I-ys Ala Leu Gln Gh; Gln Cys
e 85 | $0 95
Phe Pro Asn
REPLACEMENT SHEET
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78 9. The ki't of ‘claim 7, which further i ncl udes a second reaction
zone in the solid support, and attached to this second zone,. a
second HTLV-specific antigen capabl e of di“scriminating bet ween

The Kit of claim o, which forther includes ggthird rﬂlﬂlfﬂmmﬂ”ﬂll .

solid support, and attached to thIS th|rd zohe,“a 'thi*rd®
HTLV-speci fic anti gem 1s crLAIMED:capabl e of discrimnating between serum
anti bodi es specific agai nst HTLV-I and HTLV-11. 11. The kit
of claim9, wherein the second peptide contains an HTLV-1 specific
“antigenic region consisiting? @eptideahaying ammETEE ysrerf i antigeadcby SEQ

NO | D: 3. regioh?consiBtdnlyi es9én€islily 48, thdeimidb tatdgsecond
pept I de contains a%e‘ﬂg}{cé f&?ﬁ:’iff 1&d by SEQ ID NO: 1, said peptide being
characterized by: .
(i) immunoreactivity to sera from human subjects
infected with HTLV-I or HTLV-II, and
(ii) non-immunoreactivity with sera that are (1)
immunoreactive with HTLV-1 p21E antigen, but (2)
obtained from humans who are not infected with HLTV-I
‘or HTLV-II. |

2. The peptide of claim 1, wherein the peptide
sequence is identified by SEQ ID NO: 22 contained
within SEQ ID NO: 1.

3. The peptide of claim 1, wherein the peptide
sequence is identified by SEQ ID NO: 29 contained with
SEQ ID NO: 1.

4. The peptide of claim 1, for use in a solid-
phase assay for detecting HTLV-I or HTLV-II infection
in a human serum saniple, which is carried on a solid-
support.

S. A kit for detecting the presence of HTLV-I or
HTLV-II infection in a human serum, comprising

(a) a solid support;

(b) attached to the support, in a first reaction
zone, a peptide having an HTLV-specific antigenic
region consisting essentially of the amino acid
sequence identified by SEQ ID NO: 1, said peptide being
characterized by:

(i) immunoreactivity to sera from human subjects
infected with HTLV-I or HTLV-II, and

(ii) non-immunoreactivity with sera that are (1)

B o REPLACEMENT SHEET
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ant kgeni c region consisting essentially of the sequence |dent|f| SEQ
NO | D 3. 13. The kit of claim10 or 12 ird

peptide contains an HTLV-11 specific anti gew SI Stl ng

esséntially -of the sequence identified by SE I D 4.

A kit for detecting the presence of HTLV-1 &7 HTLV-1{ infection in a hunan

serum conpri sing a i
third reaction zone"smm“nc’rea“(:‘:2 %?%hn |I|%ﬁ{-ﬂm’h?‘¥1

%

|rst

Tlr NG

1

second, and
acti on zone,

a first peptide rmnﬂhﬁglaﬁdkﬁtﬂﬂ umans who are §ﬁ§ciﬂﬁ%¢%§ﬁlﬁyﬁm HLT¥gTon

consi sting essenti ad mﬁ-;hﬁ &d no acid sequence
by SEQID NO 1, said pgg#l eg.gmggl%é aé:#zerde%

|nnunoreact|V|ty to ser uman su S |n

identified

thil?rﬁ?fecﬁ o£')
or HTLV-11, and  human. antlb%ﬁ#?ﬁ h@ﬁn¢rﬁﬁuﬁ§*9aéPPP?¥9 with sera that are

(1) innunoreactive W th : :
obt ai ned from humans mhg Arfhd'¥it of claim s, whereiﬂféﬁé‘3$§@Eﬁg HLTV- |

HTLV-11;

- gsecond reaction zone in the solid support, and attached
‘to this second zone, a second HTLV-specific antigenic

HTLV-1 p21E antigen, but (2)

sequence is identified by SEQ ID NO: 22 contained with
SEQ ID NO: 1.

7. The kit antigen of claim 5, wherein the
peptide sequence is identified by SEQ ID NO: 29
contained within SEQ ID NO: 1.

8. The kit of claim 5, which further inciudes a

region consisting essentially of the amino acid
sequence idertified by SEQ ID NO: 2, and being
characterized by immunoreactivity with sera that are
(1) obtained from humans who are not -infected with
HLTV-I or HTnV-II, but (2) immunoreactive with HTLV-1
P21E antigen. o

9. The kit of claim 5, which further includes a

- third reaction zoné in the solid support, and attached

to this third zone, a third HTLV-specific antigen
capable of discriminating between serum antibodies
specific against HTLV-I and HTILV-II.

10. The kit of claim 9, wherein the second
peptide contains an HTLV-I specific antigenic region
consisting essentially of the sequence identified by

.SEQ NO ID: 3.

11. The kit of claim 9, wherein the second
peptide contains an HTLV-II specific antigenic region

This Sheet Has Been Relilaced
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79 '- (c) immobilized at said second zone, a second HTLV-specific

anfi gen capabl e of d|scr|ninat|ng bet ween—serum-ant iLhodi es
speci fi c agai nst HTLV-1 and HTLV-11; bilized at
sakd third zone, a third HTLV-specific antigen capabim,murlﬁjj”mmm

di scriminating between serum antibodi es specific agai ns

HTLV-11; "and (e) reporter neans for,ﬂftecting t he presence of* human
ant i bodi es bound to sai d support?” The kit of claim 14,
wherein said fi rstcmgt%gssgysme1'1§ b@ei’:‘ﬁé‘;{é&% s Fdbncieied by N 22
contained within SE , an saird secon pti sequence is

I dentified by SEQ$ I‘Q@. §. : : The kit of claim 14, wherein said second
pepti de has an FWL\LI-specific antigenic regi on consisting

essentially of the ari ng achtcsequanaRebdefiy iRl presence e SR
#imoreactlwty W sera

sai d peptide being _characterized by
from human subj ec'?"gni Visdc tBEeGF 1R H?L? puman i rum, compgising (i)

non-i nunoreactivity tdadeaasékishhsuppant shdying £irsteand seddrd, Hahd- | |
third reaction zones,

(b) immobilized. at said first reaction zone, a
first peptide having an HTLV-specific antigenic region
consisting essentially of the amino acid sequence
identified by SEQ ID NO: 1, said peptide being

. characterized by:

(i) immunoreactivity to sera from human subjects

infected with HTLV-I or HTLV-II, and

- (ii) non-immunoreactivity with sera that are (1)
immunoreactive with HTLV-1 p21E antigen, but (2)
obtéined from humans who are not infected with HLTV-I
or HTLV-II,

(e) imobilized at aaid second zone, a second
peptide having an ;H_'I‘Lv-spe.cifj:_c ant:lgeni_c region

. consisting essentially of the amino acid sequence
ddentified by SEQ ID NO: 2, and being characterized by
innmmoreactivity with sera that are (1) immunoreactive
with HTLV-1 p21E antigen, but (2) obtalned from humans
who are not infected with HLTV-I or HTLV-II;

’ - . (d) immobilized at said third zone, a third HTLV-
specific antigen capable of discriminating between
serum antibodies specific against HTLV-I and HTLV-II;
and _

{e) reporter means for detecting the presence of
human antibodies bound to said support.

13. The kit of claim 12, wherein said first
peptide sequence' is identified by SEQ ID NO: 22
" contained within SEQ ID NO: 1, and said second peptide
sequence is identified by SEQ ID NO: 30 contained
within SEQ ID NO: 2.
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onl'y‘?\ 17. The kit of claim 14, wherein said third peptide has an

HTEV- 11 -specific . antigenic region consi st i—ﬁgﬂessent i-al. IgLoj t he
an¥no acid sequence identified by SEQ I D t| de bei ng
characterized by: (A) inmmunoreactivity to u bj ects
infected with HTLV-I1, and (i) * sera
from human subjects with infected with I—FI'LV;TI9 only.

14. The kit of claim 12, wherein said chird
peptide has an HTLV-I-specific antigenic region
ccnsisting essentially of the amino acid sequence
identified by SEQ ID NO: 3, said peptide being
characterized by:

(A) immunoreactivity to sera from human subjects
infected with HTLV-I, and

(ii) non-immunoreactivity to sera from human
subjects infected with HTLV-II only.

15. The kit of claim 12, wherein said third
- peptide has an HTLV-II-specific anti_genic region

consisting essentially of the amino acid sequence
identified by SEQ ID NO: 4, said peptide being
characterized by:

(A) immunoreactivity to sera from human subj ects
infected with HTLV-II, and

(1i) non-reactivity to sera from human subjects
with infected with HTLV-I only.

16. A method of positively identifying HTLV-I or
HTLV-II infection in a human subject, comprising

reacting serum from the subject with a peptide
containing an HTLV-specific antigenic region consisting
essentially of the amino acid sequence identified by "
SEQ ID NO: 1,

by said reacting, .forming an immune complex
between said peptide and antibodies in serum from a
subject having an HTLV-I or HTLVQ_II infection, and

examining the peptide for the presence of
immunocomplex, evidencing the presence of HTLV-I or
HTLV-II antibodies in the serum.

17. The method of claim 16, wherein the peptide
sequence is identified by SEQ ID NO: 30 contained
within SEQ ID NO: 2.
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Abstract

HTLV-I and HTLV-II gp2l Derived Peptides
for Use in Diagnostics

Novel HTLV-I and HTLV-II peptides are disclosed for use
in diagnostic assays for detecting and confirming HTLV-I
and HTLV-II infection in human sera. The peptides are
derived from analogous regions of HTLV-I aﬁd HTLV-II gp21
envelope protein, and are diagnostic of HTLV-I and
HTLV-II infection. The invention also includes an assay
kit and method for detecting, and discriminating between,

HTLV-I and HTLV-II infection in humans.

\.
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