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HTLV-I ANO HTLV-II GPll DERIVED PEPTIDES FOR USE IN DIAGNOSTICS. 

Thi.s application is a continuation- in-part of co­

pending U.S. patent application for •HTLv-I and HTLV-II 

5 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 nHTLV-I 

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

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

10 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, 

1986, now abandoned. 

15 l. Field of the Invention 

20 

The present invention relates to an HTLV-specific 

peptide and to methods of preparing and using the anti­

gen. 
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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 virus CHIV), 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 transfqrming 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 

3-5 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 o.s ca 
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0.05% HTLV-I and HTLV-II positives in blood donors in 
the United States; of these about 4 out of 5 are false 
positives. Therefore, positive sera must be further 
tested in a confirmatory assay, using Western blotted 

5 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 gp~6, and gp68 (public health service working 
group). However, it has proven to be technically 

10 difficult to detect gp46 or gp68 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 Hl"LV-II 

20 infected individuals, and has been successfully 
incorporated into Western blot assays for conf i:rma.tion 
of HTLV infection (Lillehoj et al., Lipka et al. 1991). 
However, the p21E protein was also found to be reactive 
with 0.6% of.BTLV negative blood donors (Lal, et al.). 

25 In addition, much higher rates of reactivity to p21E 
(approximately St 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 euv gene products when tested by HTLV 

30 confirmatory assays and thus do not meet established 
criteria for being HTLV infected (Lal, et al.; Lipka, 
ec al., 1991). Additionally in the study by Lipka ec 
al. (Lipka et al. 1991) all of the p21E reactive-HTLV 
indete:r:minate individuals were negative for the 

35 presence of HTLV-I and BTLV-II nucleic acids when 
tested by PCR using HTLV-I and HTLV-II specific primers 
and probes. Therefore some individuals who are not 

• . . •.··t··.:.,=- ·: .... :· . ... :.::· . :.• .-~ - .. 



5 

infected with HTLV-I or HTLV-II possess antibodies 

which re.act with the p21E antigen. This fact has 

limited the use of the p21E recombJ'!la.Ilt 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 should 

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-II 

infected sera. 

15 4. Summa,ry of the Invention 
The invention includes, in one aspect, a peptide 

having an BTLV-specific antigenic region consisting 

essentially of the amino acid sequence identified by 

SEQ ID NO: l. The peptide is characterized by (i) 

20 immunoreactivity to sera from human subjects infected 

with BTLV-I or BTLV-II, and (ii) non-immunoreactivity 

with sera that is (1) obtained ·f-rom humans who are not 

infected with BTLV-I or HTLV-II, but (2) immunoreactive 

with BTLV-1 p21E antigen. 

25 Also disclosed is a kit for detecting the presence 

of BTLV- 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 pepcide 

is characterized by immunoreactivity with sera that is 

. I 



6 

(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 
5 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 

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. HTL~-II infection 

15 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 m NO: l, to form 
an imanne 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 

25 infection. The composition includes a peptide having 
an HTLV-specific antigenic region consisting 
essentially of the amino acid sequence identified by 

SEQ ID NO: l. The peptide is coupled to an carrier 
protein.· 

30 In still another aspect, the invention includes a 

35 

passive vaccine from HTLV prophylaxis and treatme:nt, 
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 :he 

following detailed description of the invention is read 
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in conjunction with the accompanying drawings. 

Brief pescription of the Drawings 

Fig ~ shows, at. the top, the HTLV-I genome, in the 

5 middle, an expanded portion of the genome containing 

the coding regions for gp46 and gp21 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 ~V-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 p21E env protein 

15 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 5' 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 polynucleotide sequences of 

forward primers (Fig. 3A) identified herein as 1A (SEQ 

ID NO: 9), 2A (SEQ ID NO: 10), MFl (SEQ ID NO: 11), MF2 

25 (SEQ ID NO: 12) and 3A (SEQ ID NO: 13), and the reverse 

primers (Fig. 3B) identified herein as lB (SEQ ID NO: 

14), 2B (SEQ ID NO: 15), MR.1 (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 p21E (SEQ ID NO: 

35 6) I lAlB (SEQ ID NO: 19) I 2A2B (SEQ ID NO: 20) I 2A3B 

(SEQ ID N0:21), 2B3A (SEQ ID NO: 22), 3A3B (SEQ ID NO: 

30), MF1R2 (SEQ ID NO: 24), and MF2Rl (SEQ ID NO: 2Sl 

.. , .. :~. ·.;·· ... : .... ·;· .;: .. ·::. ~ . •. 
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Fig. 5 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-I strains (SEQ ID NOS: 26, 27, and 28), a 

5 corresponding HTLV-II 2B3A peptide (SEQ ID NO: 29), and 
the consensus sequ~nce 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: 

10 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) • 

15 Fig. 7 shows a compa~ison 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 sh9ws the amino acid sequences of 
homologous regioI1S of HTLV-I and HTLV-II gp46 protein 

25 in the region of the gp46 peptides identified in 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 Kl63 
(SEQ ID NO: 41), and analogous HTLV-II peptides 
identified herein as KlS {SEQ ID NO: 42) and 4 (SEQ ID 

30 NO: 4). 

Figs. lOA-lOD illustrate a 4-zone- solid phas~ 
assay plate for use in an assay method for detecting 
HTLV-I or HTLV-II infection in human sera (lOA), 
showing a typical assay result for an HTLV-I positive 

35 individual (Fig. lOB), for an HTLV-II positive 
individual (Fig. lOC), and for a false positive (Fig. 

lOD) . 

: .... 
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Detailed Description of the Invention 
I. Definitions 

Unless indicated otherwise, the terms given belo .. : 
have the following meanings: 

5 nHTLV-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. 5 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). 

•HTLV-specific• peptide means a peptide having an 
20 HTLV composite sequence, i.e., either an HTLV-I amino 

acid sequence, and HTLV-II amino acid sequence, or one 
of the HTLV composite se~ences. 

•Non-infectec;l 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-II infection, as judged by l.> Failure to detect 
antibodies to both HTLV gag and env proteins in a 
confirmatory· assay and/ or 2. > the·· fa;1ure to detect 

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

35 II. HILV-I and H'l'LV-II Env Peptides 
Fig. l, upper frame, represents a portion of an 

HTLV-I genome which is expressed in the env 

....... 
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transmembrane glycoproteins gp46. and gp21. The coding 
region extends from basepair 5180 to 6116 for gp46, and 
between 6117 and 6644 ~or the gp21 protein (expanded 
portion of the genome in Fig. 1). 

5 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 

10 with ~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 

15 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. patent 
appiication for "H'.l'LV-I and HTLV.-II ~eptide Antigens 

25 and Methods•, Serial No. 07/653,091, filed Feb.ruary 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 pepti~e plus the 3A3B peptide, in an assay kit 

30 and method for assaying for HTLV-I or HTLV-II infected· 
human sera. The properties of the MTA peptides which 

35 

. 
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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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 

5 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 
a.·cids correspond in sequence to the 2B3A peptide from 

10 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) 

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·l p21B 
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. s shows the amino acid sequences of peptides 

containing the 2B3A for three different H'l'LV·I strains, 
identified herein as ATK, MT2, clriC1 B41281, and one 
HTLV-II peptide, identified herein as strain MO. These 

25 nucleotide and amino acid ~equences of these HTLV 
variants were obtained from the Genl:>ank sequence data 
base. The locus names of the strains which can be used 
to obtain the sequences ~rom the Genbank data base are 
as follows: HTLV1A - env region of the H'l'LV-I variant. 

30 ATK, H'l'VENVAA • env region of the HTLV-I variant M'I'2. 

841281 •another more divergent HTLV-I isolate,.and 
HL3V2CG - MoT strain of HTLV-II. The figure also •how. 
the amino acid sequence matching between the upper 28lA 

sequence and the corresponding regions of the three 
35 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 

SUBSTITUTE SHEET (RULE 26) 
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gp2l protein is shown direct above 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. 

s The 2B3A sequences (i.e., the p·ortions of the gp2l 
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 

10 HTLV variant identified by the locus name B41~81. 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 ~o separate variants of 
HTLV-I, STLV, and BTLV-~I (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, 
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 amino acids, where there is complete 
consensus among the five peptides, and by the known 

25 variations in amino acid, at the six positions (X1-X6 ) 

where amino acid variations occur. In this sequence x, 
is K or Q, Xz is L or I, x3 is K or R, ~ is I or v, and 
Xs is R or C, and x6 is P or L. SEQ ID NO: l 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: l may also be allowed, so long 
as they do not substantially ~ffect the 

35 immunoreactivity of the 2B3A peptid~ as desc~ibed 
below. More generally, the 2B3A peptide of the 
invention includes an HTLV-specific peptide consiscing 

SUBSTrME SHEET (RULE 26) 
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essentially of the amino acid 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 

5 (ii) non-immunoreactivity with sera that is 

10 

(1) immunoreactive with HTLV-1 p21B 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 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 gp21 protein 

20 and the p21E recombinant protein derived from gp21. 

Accordingly, these peptides have been employed 

routinely in immunoassay methods and kits. ~or detecting 

HTLV CI or II) infection in humans. The peptides, 

however, also are cros-sreacti ve with antibodies 

25 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 it 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 i.mmunor~active 

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 p21E protein. It would be 

further useful, in an HTLV assay, to provide a protein 

SlSSTfME SHEET (RULE 26) 
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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. 

5 The 3A3B peptide described herein has the desired 

10 

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 anlino 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 bas 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 • Ml'2 variant of HTLV-I, and SEQ ID NO: 33 • the 

HTLV variant identified by the locus name HTVENVCR. 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 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 

~5 the one HTLV-II strain. The sequence homology between 

the uppe:rmost 3A3B peptide and the corresponding 

portion of the individual-strain gp21 protein is shown 
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directly above the amino acid sequence of each strain. 
The degree of homology is indicated by•:• for 
identical sequences and a blank for non-mat~hing amino 
acids residues. 

5 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 
~onstructed 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 CX1 -Xa> where amino acid variations occur. 
In this sequence X1 is _R or C, Xz is P or L, X3 is T or 
s, X4 is s or T, Xs is s or P, X6 is I, M, or v, x7 is N 

15 or K, and Xa 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 

20 may also be allowed, so long as they do not 
substantially affect the i.mmunoreactivity 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. BTLV-I and BTLV-II Specific Peptides 
The 2B3A peptide, and the combination of the 2B3A 

and 3A3B peptides described above are designed for use 
in an izmnunoassay 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-!I 
described in this section are useful in such an assay 
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and kit for distinguishing 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 

5 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 OS, 1991, and 
corresponding PCT patent application pct/us92/00823, 
published August 20, 1992, both of which are 

10 incorporated herein by reference. The coding regions 
of MTA peptides identified as Ml'A.·1, Ml'A-4, and Ml'A-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 
15 (SEQ ID NO: 3), Ml'A-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 
innnnnoreactive with H'l'LV-II infected sera. One smaller 
HTLV-I peptide, identified in Fig •. 10 as Kl63 (SEQ ID 

20 NO: 41) is also immunoreactive specifically with BTLV-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 

25 with sera from patients infected. with HTLV-I only. 
These include ~15 (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 KlS and KSS. 

35 

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. 

II. Identification of 2B3A and 3AJB Peptides 
The p21E polynucleotide coding sequence, 

SUBSTITUTE SHEET (RULE 26) 

: ·~· ··. 



..... :. '·' 
_.:,..:,:~"=-.:··.-.·~·;.;~;_,; -

WO 94/18322 PCT IUS94t01170 

17 

identified herein as SEQ ID NO: 5, is shown in Fig. 2, 
and extending from base 6096 to 6497 was derived from a 
p2lE cloning vector (Samuel et al.). A number of 

peptides within this region were tested for their 
s immunoreactivity with HTLV-I and HTLV-II infected sera, 

and with non-infected sera which is immunoreactive with 
p21E peptide. 

A. Pr~aration of Bacterial Lysates 
10 The peptides which were constructed are shown in 

Fig. 4. These include recombinant peptides identified 
as p21E (SEQ ID NO: 6), lAlB (SEQ- ID NO: 19), 2A2B (SEQ 
I~ NO: 20) ' 2A3B (SEQ· ID NO: 21), 2B3A (SEQ ID NO: 22) I 

3A3B {SEQ ID NO: 30), MFlR2 (SEQ ID NO: 24), AND MF2Rl 

15 (SEQ ID NO: 25) 

The peptides were prepared by Ci) 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 lA. 
. . -

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

25 forward primers identified as FP-lA (SEQ ID NO: 9), FP-
2A (SEQ ID NO: 10), FP-MFl (SEQ ID NO: 11), and FP-3A 
(SEQ ID NO: 13), ~d the reverse primers identified 
herein as RP-lB (SEQ ID NO: 14), RP-2B (SEQ ID NO: 15), 
RP-MR.l (SEQ ID NO: 16), and RP-38 (SEQ ID NO: 18). The 

30 5' ends of the primers are equipped with recognition 
seqliences for one or more of the following rest~iction 
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 

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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by PCR amplification with a selected forward and 
reverse primer. For example, to construct the coding 
region of the lAlB peptide, forward primer FP-lA and 

reverse primer RP-lB are used to amplify the p21 coding 
s sequence. To construct the coding region of the 2B3A 

peptide, forward primer MFl and reverse primer MR.l are 
employed in PCR amplification of the sequence. 

10 

B. Screening of Bacterial Lysates 
The recombinant peptides from above were screened 

in a Western blot assay fonaat described in.Example lC. 

Briefly, whole cell bacterial lysate transfo:r:med with a 
selected expression vector was fracti~nated by SDS/PAGE 
(Laemmli) , electroblotted onto nitrocellulose and 

15 exa.nD:-ned for immunoreactivity with Ci) anti-HTLV-I 
antibodies obtained from EBV-activated lymphocytes from 
HTLV-I infected individuals (Example lB), and (ii) 

20 

HTLV-infected and contro~ sera. Details are given in 
Example lC below. 

The results are shown in Table l 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 BTLV-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 p21E, but 

30 that are negative for the presence of HTLV-I or HTLV-II 
infection by PCR using HTLV-I and BTLV-II specif~c 
primers and probes. 
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Table 1 

Sera TvDe D21B lAlB 2AlB 2A2B 2B3A 3A3B 

J254 I + + + - + -
5 J253 I + - + - + -

Jl83 I + ND + - + -
J313 I + - + - + -
Jl03 I + - + - + + 

J332 II + - + - + -
10 J317 II + - + - + + 

J309 II + - + - + -
GB9 Sun + -· + - + -
5£4 Sun + - + - + -

J376 On inf - - - - - -
15 JCOl Ind + ND + - - + 

JC02 Ind + ND + - - + 

JC03 Ind + ND + - - + 

JC04 Ind + ND + - - + 

JCOS Ind + ND + - - + 

20 JC06 Ind + ND + - - + 

JC07 Ind + ND + - - + 

overall sera from 10 of the 10 HTLV-I/II infected 

individuals tested reacted strongly with the relatively 

25 iarge 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 supernc1.tants 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 epi£ope of 

HTLV-I gp21. 
This was confiDned when the recombinant protein 

35 2B3A, which contained 44 amino acids from the central 

portion of the 2A3B was tested. T~n of the 10 HTLV­

I/II sera tested reacted with the 2B3A recombinant 

protein. In addition, both of the anti-p21E EBV 
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I/II sera tested reacted with the 2B3A recombinant 
protein.. In addition, both of the anti-p2lE EBV 
acti·rated B cells tested produced antibodies which 
recognized the 2B3A. 

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

10 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. 

lS With reference again to Pig. 4, it is seen that 
the 2B3A peptide is divided roughly in half by the· 
MFlRl and MF2R2 peptides. Preliminary studies 
conducted in support of t~e invention indicated that 
neither peptide is jnnnunoreactive 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 pµrified Proteins 
Recombinant 2A2B, 2B3A, and 3A3B peptides were 

prepared from bacterial lysates of transformed 
bacteria, as detailed in Example lD. Briefly, the 
cells were grown under conditions 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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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 

5 Mitchell et al., or by alternative recombinant systems. 

D. Immunoreactivity of pµrified Proteins 
The purified 2A2B, 2B3A, and 3A3B peptides from 

above were examined in a Western blot format for 
10 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 inmunoreactive 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) • 

Iable 2 

p21E Reccmbinant 
Sera Proteins 

.. 2A2B 2BlA 3AJB 

25 HTLV-I Infected PCR + l/8 26126 U/26 

HTLV-II Infected PCR + Q/8 28/28 19/28 

D21B Immunoreac:tive HTLV PCR (-) 4/16 0/18 18/16 

HTLV Neaative/D21E Neaative 0/1 0/7 l/7 

3 0 IV.. lfrLV- I and BTLV- 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 type i_s an enzyme-immuno-
35 assay for screening human sera for HTLV-I or HTLV-II 

infection. In this assay fo:cmat, a solid phase reagent 
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The First general assay type is an enzyme-i.aununo­
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 

5 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 

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 or ~V-II specific antibody bound to the 
2B3A peptide and any other HTLV peptide(&) also bound 

15 to the. solid support. 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 reporter detection, are also 

20 referred to herein as reporter means for detecting the 
presence of human antibody bound to 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 
indivi~s. In this assay"foxmat, 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 

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 essentially 
as described above. 

Fig. 10A illustrates a specific embodiment of a 
35 solid phase reagent of the this type. The reagent 

includes a solid support 10 which foi:ms part of a kit 
for use in detecting HTLV-I or HTLV-II infection in 
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human serum samples. The support has first, second, 
third, and fourth reaction zones, indicated at 12, 14, 
16, an~ iq, respectively. Reaction zone 12 has surface 
attached 2B3A peptide molecules. This· zone is 

5 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. 

10 Reaction zone 14 has surface attached 3A3B peptide 
molecules. This zone is immunoreactive with antibodies 
which are crossreactive with the RTLV-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 Ml'A-1 peptide 

20 identified above (SEQ ID NO: 3). A variety of related 
gp46 peptides,· including MTA-4, MTA-5, and K163 (all 
shown in Fig. ll) 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 KSS peptide 
identified above (SEQ ID NO: 4). Other preferred HTLV­
II peptides are the K15 and K34 peptides identified 
above (SEQ m NO: 4 and SEQ m NO: 43). 

30 The solid surface reagent in the above assay ia 
prepared by known techniques for attaching prot~in 
material to solid support material, such as a polymer 
support or the like. The support may be provided v1ch 

reactive surface groups, such as amine aldehyde, 
35 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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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 

s 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 samp~e 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 ca\rer the zone, e.g •. , 50-200 µl 
serum sample. The serum is incubated with the reagent 
under conditions sufficient to allow immunoreaction of 
the serwn antibodies with the support-bound peptides. 

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

Following incul:>a.tion, 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-Erl'LV-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. lOB illustrates the reaction-zone pattern 
which may be observed in a serum sample from an HTLV-I 
infected individual, where the cross-hatching indicaees 

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

35 indicates infection by HTLV-I only. 
Fig. 10C illustrates the reaction-zone pattern 

which may be observed in a serum sample from an HTLv-:: 
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infected individual. In this case, the serum 

antibodies are immunoreactive with the 3A3B peptide as 

well as the 2B3A peotide (Table 2 above). The reaction 

with the fourth, but not the third zone, indicates 

5 infection by HTLV-II only. 

Finally, Fig. lOD 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 

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 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 

30 detected by the p21E recombinant protein, however, some 

sera from uninfected individuals will also react. with 

the p21B protein (Lal, er 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 MTA1 and the HTLV-II gp46 

peptide antigen K55. Thus, if a particular infected 

serum reacts with MTAl and not KSS the individual is 
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ir._acted with HTLV-: If the reverse is true the 
individual can be d_ ;nosed as being infected with 
HTLV-II. Evaluations of this Western blot confinna.tory 
assay have been reported by the applicants and co-works 

5 (Roberts, ec al.; Lipka, et al., 1992b). In these 
studies the described assay had a specificity of 99\' 
and a sensitivity of 99t 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 HTLV-I or 

15 HTLV-II gp21 protein. Due to the-lack of rea~tivity of 
the 2B3A peptide with sera £rom 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 

20 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. 

25 Individuals who are not infected with HTLV-I or HTLV-II 
but who possess antibodies which cross react with the 
p21B recombinant protein, and so may be positive on 
HTLV screenin~ -issays, will react only with _the 3A3B 
protein. This !lbodiment would have the advantage of 

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

35 
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V. HTLV-Peptide Vaccine Compositions 

Also included in the invention is a vaccine 

composition containing the 2?3A peptide immunogenic 

peptide c~rrier to which the peptide is bound. More 

specifically, the vaccine contains a peptide having an 

HTLV;.spec.ific 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 inmnlnogenic carriers for the 

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

tetanus toxoid, poly-1-(Lys:Glu), peanut agglutinin, 

poly-D-lysine, diphtheria toxoid, ovalbumin, soybean 

agglutinin •. bovine-serum albumin (BSA)·, human serum 

albuinin, 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 disclosed in more detail by 

Gerald Quinnan, "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 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 

30 adjuva;it 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

sired, a series of doses may be administered over a 

period of time for optimum immunity. Unit dosage forms 
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of the vaccine can also be provided, if desired, 
containing the aforementioned amounts of the polypep­
tide. 

In any event, the immunogen contained in a vaccine 
5 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 th~ 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 Antibodies 
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 Mti-2B3A ffabs 
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 (BBV), and subsequently 
selected for antibodies which are immunoreactive with 
the 2B3A peptides, as described in Example lB. 

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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fusogen. Hybridomas are then selected by growth in a 
medium containing hypoxanthine, aminopterin, thymidine 
and ouabai~, 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 
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 

15 

immurioreactivity. 

B. Preparatign of Human RecOft!binant Anti-2B3A 
Antibodies 

cultures of hybridomas which produce anti-2B3A 
Mabs are prepared as above. Messenger RNA CmRNA> is 

20 isolated from the cells, and the mRNA is used to 
produce corresponding cDNA's according ea well-known 
methods (Maniatis). 

The coding sequences for the light-chain and 

h~avy-chain variable regions of the immunoglobulin 
25 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-IgG 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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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 pcDNA1/neo.IgGl 

5 vector. The vector can be constructed by modifying a 
pcDNA1 vector (Invitrogen, San Diego, CA)) by addition 
of a IgG heavy-chain constant coding region (Larrick, 

10 

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 antil:>iotic GENETICIN"' (G418, BRL 
#860-18111). 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 (Buse, Mccafferty) may be used to 
generate recombinant anti-2B3A antibodies, employing as 
a source of B lymphocyte variable-region coding 

20 region&, cDNAs prepared from B lymphocytes isolat~~ 
from a human infected with BTLV-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. Passiye vaccine Compositions 

30 The human anti-2B3A Mabs or Rabs prepared as above 
are emplqyed in a vaccine composition for use in the 
treatment and/or prophylaxis of HTLV-I and/or HTLV-II 
infection. In this _approach Ma.bs 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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humeral inunune response in which macrophages destroy B 
lymphocytes having bound anti HTLV-I antibodies. 

The anti-HTLV-I antibodies are formulated;~ a 
suitable solution for injection, typically by 

5 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. 
Pref erred 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 l to 4 week intervals, for treatment of an 
infected individual. Vaccination may be prior to an 
expected_infection, or in treating existing HTLV-I 

15 infection. 
In one 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. Identification of 3A3B Crossreactive ProteinCsl 
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 pept~des present in the serum 
of cross-reactive individuals, i.e., individuals who 
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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 

s 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 rabbi~. for generating polyclonal antibodies, or a 

10 mouse, or producing Mabs. 
Alternatively, the antibody may be purified by 

affinity purification by attaching the 3A3B peptide to 
a solid support, cµld capturing antibodies from cross­
reactive individuals, employing known affinity 

15 purification methods (Harlow) • 
To isolate the cross-reactive protein from a 

_cross-reactive individual, 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 Chromatography, 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 ee al., SISPA patent). one such method would 
involve isoiating nucleic acids from a serum and/?r 
PBMC sample from a 3A3B crossreactive individual 
followed by construction of a XgtlO library. The 
resulting library would be pr~bed with labeled 

35 degenerate primers to identify clon~s containing 
hybridizing sequences in the serum w ~ch may encode the 
isolated 3A3B crossreactive protein. Other 
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methodologies, which are beyond the scope of this 

application may also be employed. 

The following examples illustrate various aspects 

5 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 CBMB, 

Indianapolis, IN); ~RI, ~RI 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: ~RI linkers were obtained from 

NEB; and nitre blue tetrazolium (NBT), 5-bromo-4-

chloro-3-indolyl phosphate (BCIP), 5-bromo-4-chloro-3-

20 indolyl-~-D-galactopyranoside CX-gal) and isopropyl P­

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 CDUX-Bll) were obtained 

from L.A. Chasin (Urlaub}. 

35 

Cell culture media (PFHM, RPMI, IMDM) were 

obtained from Gibco Laboratories. 

Example 1 

Preparation of 2B3A and 3A3B Recombinant Peptides 

A. ConstIVcting Expression Vectors 
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A plasmid containing a full-copy DNA insert 
derived from the HTLV-I genome was obtained from Drs. 
R.C. Gallo and F. Wong-Staal of the Laboratory of Tumor 
Cell Biology, National Institutes of Health (Bethesda, 

S MD}. 

10 

The gp21 coding region (Fig. 2) was derived from 
the gp21 coding region present in the HTLV-I clone sp65 
MT-2 obtained from Dr. Wong-Stahl. Oligonucleotide 
primers designed to amplify selected portions of HTLV-I 
gp2l (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 

15 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 sp65 

20 MT-2 (generously provided by Dr. F. Wong-Staal) as 
template and l.O #'M 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 S0°C), and primer 

25 extension (2 minutes at 72°C) . Amplified DNAs were 
pu~ified, 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 (Pha::cmacia, 

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

B. Preparing Antibociies for Screening 
Peripheral B cells were isolated from an 

35 asymptomatic HTLV-I infected individual and activated 
with Epstein-Barr virus (EBV) at 104 cells per well 10 

a 96 well microtiter plate as previously described 
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(Perkins; Foung). After 2 days in culture specific 
anti~HTLV-I IgG activity was assessed using an HTLV-I 
viral lysate-based enzyme inununoassay (Diagnostic 
Biotechnology, Singapore). Anti HTLV-I activity was 

5 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, SG4, and 6E9, reacted strongly with the 
recombinant env protein p21E. The supernatants were 
then diluted 1/2 in BLO'ITO 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 conf iJ:111S 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 Irmnunogenic 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 ly~ate was 
loaded per lane and was electrophoresed on a 12.0% 
polyacrylamide sos 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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supernatants diluted 1/2 (Example lB), or HTLV-infected 

or control antisera diluted 1/100. All sera and 

supernatants were diluted into BLOTl'O (10 mM TRIS-HCl, 

pH 7.4, st nonfat dry milk, 2.St no:rmal goat sera, and 

s o.st Tween-20). The Western blots were washed 3 times 

with Tl'BS wash buffer (10 mM TRIS-HCl pH 7.4, 150 mM 

NaCl, o.ost Tween-20) for 5 minutes each. 

10 

15 

20 

25 

30 

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''l'TBS. 

Bound s :.:cond antibody was detected by incubating the 

strips in a substrate s~lu~ion containing 5-bromo-4-

chloro 3-indolyphosphate (BCIP) and Nitroblue 

tetrazolium CNBT) in 100 mM TRIS-HCl, pH 9.5, and 50 mM 

MgC12. 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 D~ 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 

construction, and would allow for ·the production of the 

desired recombinant proteins. 

D. pµrification of Recombinant Antigens 
Purification of recombinant fusion protein was 

perfo:rmed 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 (~..aniatis, et 

al.) with 100 ~g/ml ampicillin. Expression 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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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 

5 proteins were solubilized by the addition of Triton~ 
XlOO (Sigma, St. Louis, MO) to l.Ot, DNAse I to l 
~g/ml, and Aprotinin to l.Ot. 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 

10 and the supernatants were reserved. Aliquots from both 
the pellet and supernatant fraction were analyzed by 
SOS-PAGE (Laemml.i) to dete:z::mine if the recombinant 
proteins were.solubilized by the C!-bove 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 
purification of 1-2 mgs of fusion protein at a purity 
of approximately sot. The supernatants were then 
passed through a column containing o.e ml of 

20 glutathione agarose (Pharmacia, Piscataway, NJ), which 
was pre-treated ~s recommended by the manufacturer; 
The column was washed with 10 mls of MTBS plus lt 
Triton and lt Apoprotnin followed by a 5 ml wash with 
MTBS alone. Bound proteins were eluted with buffer 

25 containing s mM glutathione in so mM Tris pH a.a and 

10, l ml fractions were collected. The location of the 
peak of eluted protein was determined by measuring the 
absorbance at 280 nm of the t:ractions and by SOS-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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Example 2 

Serological Paneling of the pµrified p21E Recombinant~ 
vs. HTLV-I. HILV-II and p21E Indeterminate Sera 

A. Antisera 
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 profiles 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 

· 15 oligonucleotide primers and probes (Lipka, et al. 

1992b). Similarly, the 32 HTLV-II infected individuals_ 
were identified by their reactivity towards the 
recombinant BTLV-II antigen ICSS and/or by PCR using 
HTLV-II specific primers and probes (Lipka et al. 

20 1992b). 
The gp2l peptide antigens were also tested.for 

their immun.oreactivity 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 lS p21E reactive 
sera 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 Japanese blood donor. The uninfected sera 
were all derived from blood donors to the Stanford 
University Blood Bank. The 18 p21E reactive-HTLV 

35 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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B. Seroreactivity of Purified Rec0ll1binant 
Peptides 

The recombinant proteins 2A2B, 2B3A, and 3A3B were 
prepared as in Example l. Aliquots of the purified 

5 proteins were separated under reducing conditions on a 
11.5% polyacrylamide gel (Laemmlli). The resolved 
proteins were electroblotted onto a nitrocellulose 
membrane, blocked with BLOTI'O, 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 MgC12• Color development was 

20 continued until a uniform background developed on the 
st~ip 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 nega~ive sera described in example 2A. 

25 The results of the immunoassays are given in Table 2 
above. 

30 
Example 3 

Construction of pSXRP.kappa-Iq 
Construction of the mammalian expression vector 

pSXRD.kappa-Ig was performed in several steps. The 
base vector is pUCl8. _Into the BamHI site of pUCl8 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 sice of the HBV insert was nearest 
to the EcoRI site of the vector. The region between 
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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 

5 resultant plasmid was designated pUCHBV3'. A unique 
SalI site was inserted into the BamHI site using a 
synthetic oligonucleotide primer. 

Between the unique EcoRI site and the SalI 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 in~o the PvuII site immediately 
preceding the SV40 promoter and the HindIII site 
immediately preceding the T antigen initiation codon,· 

15 (b) a stuffer fragment derived from an irrelevant cDNA 
bounded by a HindIII site and ending in an XbaI site, 
(c) an XbaI-Bg1II fragment from·pcDNA1/neo containing 
the SV40 polyadenylation signal and the RSV promoter. 
The XbaI site is provided in the vector and the BglII 

20 site was inserted using PCR cloning to be situated at 

25 

30 

. . 
the junction between the RSV promoter and the Neo 
selectable marker, and (d) the mur.ine DHRF ~DNA, 
bounded by a BglII site at the 3 '- .. end. The restriction 
sites were inserted using PCR. 

While the invention has been described with ref er­
ence to particular embodiments, methods of 
construction, and uses, it will be_ clear to those in 
the are that various other uses, foxmulations, and 
methods of practice are within the contemplation of the 
present invention. 
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(i) SEQUENCE CHARACTERISTICS: 
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{vi) ORIGINJU. SOCRCB: 

(C) INDIVIDalU. ISOLATE: 2BlAC, Fig. 5 

(ix) FBATCRB: 

(A) DKB/ICBY: Hacli:fied-aite 
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(ix)~: 
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(A) NAHB/ICBY: Haclified-site 
(8) LOCATION: 10 
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FBATCRB: 
(A) NAHB/KEY: Haclified-site 
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(ix) FEATURE: 

(A) NAME/KEY: Modified-site 

!Bl LOCATION: 41 

(DI OTHER INFORMATION: /note= "where Xaa is R or c• 

(ix) FEATURE: 

(Al NAME/KEY: Modified-site 

(B) LOCATION: "3 

CD) OTHER INFORMATION: /note• "where Xaa is P or L" 

(xi) SEQUENCE DESCRIPTJ:ON: SEQ ID NO:l: 

Ile Val Lys Asn His X&a Asn Xaa Leu XU. X&a Ala Gln Tyr Ala 

1 5 10 15 

Gln Asn Arg Arg Gly Leu Aap Leu LEiu Phe Trp Glu Gln Gly Gly 

20 25 30 

Cys Lys Ala Xaa. Gln Glu Gln Cys Xaa Phe xaa Asn 

35 40 

(2) INFORMATION FOR SEQ ID N0:2: 

30 

35 

40 

45 

(i) SEQtJBRCE CHARAC"l'ERISTICS: 

(A) LERGTH: 34 amino acids 

CS) Trl'B: amino acid 

CD) TOPOLOGY: linear 

(ii) MJLBCCLB TYPE: protein 

(iii) HYPOTDTlCAL: RO 

(vi l ORIGINAL SOCRCE: 

CCI INDIVJ:DOAL ISOLATE: 3A3BC, Fig. 6 

Cixl FEATDRE: 

--~ 

I 

(A) RAHE/KEY: Modified-site 

(S) LOCATION: S 

(DI OTHER INFORMATION: /note= "where Xaa is R or c· 
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15 

20 

25 

30 

35 

40 xaa 

45 Gly 

,. . . 
.. . . 
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( ix} FEATtJRE : 

(A) NAME/KEY: Modified-site 
(Bl LOCATION: 7 

PCT/US94/0l170 

(0) OTHER INFORMATION: /note• "where ~ is P or L" 

(ix) FEATtJRE: 

(A) NAME/KEY: Modified-site 

(Bl LOCATION: 10 

(D) OTHER INFORMATION: /note• •where X&a is T or s• 

(ix) FEATtJRE: 

CAl NAMB/ICEY: Modified-site 
(B) LOCATION: 12 

(D) OTHER INFORMATION: /note•·"where Xaa is Sor T• 

(ix) FEATtJRE: 

CAl NAMB/ICEY: Modified-site 
(B} LOCATION: 15 

(D) OTHER INFORMATION: /note• •where xaa is S or p• 

(ix) FEATORB: 

(A) NAMB/ICEY: Modified-site 

CB) LOCATION: 16 

(D) OTHBR INFORMATION: /not•• •vtiere Xaa is I, M or V" 

(ix) FEATORB: 

(Al NAME/KEY: Modified-site 

CB) LOCATION: 25 

(D) OTHER INFORMATION: /note• "where Xaa is N or K" 

(ix) FEATCRB: 

(A) NAMB/ICEY: Modified-site 

(Bl LOCATION: 28 

(D) OTHBR INFORMATION: /note• "where Xaa is L or I" 

(xi) SEQUENCE DBSCUPTION: SBQ ID 50:2: 

Gln Glu Gln Cys X&a Phe Xaa Asn Ile Xaa Asn Xaa His Val X&a 

1 5 10 :.s 

Le~ •.u Arg Pro Pro Leu Glu xa.a Arg Val X&a Thr Gly Trp 

SU8S1llUTE SHEET (RULE 26) 
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45 

20 25 30 

Leu Asn 

5 

(2) INFORMATION FOR SEQ ID NO: 3 : 

(ii SE~ CHARACTERISTICS: 
10 (A) LEHGTH: 48 amino acids 

(B) T!'PB: amino acid 
(D) TOPOLOGY: linear 

(ii) IEJLECCLE TYPE : prote·in 
15 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIHAL SOCRCE: 
(C) Im>IVIDOAL ISOLAT!l: Kl'A-1, Fig. 9 

20 

(xi) SEQCDCE DESCRIPTION: SEQ m N0:3: 

Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro Ile Trp Phe Leu 

25 Asn 

1 5 10 15 

Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro 

30 His 
20 25 30 

Ser AaD Leu Asp His Ile Leu Glu Pro Ser Ile Pro Trp Lys Ser 

35 I.ya 

35 40 45 

4 0 (2) INPORD.TION FOR SEQ m NO: 4: 

45 

(i) SIQOBNCB CHARAC'l'BRISTICS: 

(Al LEl'iGTH: 44 amino acids 

(Bl TYPE: amino acid 
(D) TOPOLOGY: linear 

SUBSTITUTE SHEET (RULE 26) 
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(ii) MOLBCULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(Cl INDIVIDUAL ISOLATE: KSS or "4," Fig. 9 

(xil SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Asp Ala Pro Gly Tyr Asp Pro Leu T%p Phe Ile Thr Ser Glu Pro 

l 5 10 15 

Gln Pro Pro Pro Thr Se~ Pro Pro Leu Val His Asp Ser Asp Leu 
Glu 

20 25 

His Val Leu Thr Pro Ser Thr Ser T%p Thr Thr Lys 

35 40 

( 2 l INPORMP.TIOJ!l FOR. SEQ ID NO: 5 : · 

(i) SEQOBNCE CHARACTERISTICS: 

{A) LENGTH: 427 base pairs 
(B) TYPE: nucleic acid 

(C) STRARDEDDSS: double 

(D~ TOPOLOGY: linear 

(ii) !llLBCULE TYPB: DNA (gencmi-c) 

(iii) HnO'liilH'lCAL: NO 

(vi) ORIGIBAL SOORCE: 

(C) INDIVIDOAL ISOLATE: p21BCIICS, Pig. 2A 

(xi) SBQOBNCE DESCRIPTION: SEQ ID N0:5: 

30 

TCCT'l"GTCAC CTGTrcccAC_CCTAGGATCC CGC'l'CCCGCC GAGCGGTAcC GGTGGCGGTC 

60 

45 TGGCT'l'GTCT CCGCCCTGGC CATGGGAGCC GGAGTGGCTG GCGGGA'ITAC CGGCTCCATG 

SUBSTITUTE SHEET (RULE 26) 
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47 

120 

TCCCTCGCCT CAGGAAAGAG CCTCCTACAT GAGGTGGACA AAGATA1Tl'C CCAGT!'AACT 

180 

CAAGCAATAG TCJt.U!!.J),CCA CJt.!!.UA.TCTA CTCAAA.A.Tl'G CGCAGTATGC TGCCCAGAAC 

240 

AGACGAGGCC TTGATC'l'CCT GT1'CTGGGAG CJl.J\GGAGGA.T TATGCAMGC ATTACJt.™ 

10 300 

CAGTGCCGTT Tl'CCGAATAT TACCAATTCC CATGTCCCAA TACT~~~ AAGACCCCCC 

360 

15 C'l'TGAGAATC GAGTCCTGAC TGGCTGGGGC CTTAACTGGG ACCTTGGCC'T C'l'CAOGTGG 

20 

25 

30 

35 

420 

GCTCGAG 

427 

(2) INPORMATION FOR. SBQ ID N0:6: 

( i) SEQUENCE CHARAC'l'ER.ISTICS : 

(A) ·LBNGTH: 142 amino acids 

(BJ TYPB: amino.acid 

(0) TOPOLOGY: linear 

(ii) M:ll.BCOLB TYPB: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(C) "IRDZV%DOAL ISOLA.TB: p21B(I), Pig. 2A 

(xi) SBQUBNCB DESCRIPTION: SBQ ID R0:6: 

Ser Leu Ser Pro Val Pro Thr Leu Gly Ser Arg Ser Arg Arg Ala 

40 Val. 

l 5 10 15 

Pro Val Ala Val Txp Leu Val Ser Ala Leu Ala Met Gly Ala Gly 

45 Val 

SUBST1lUTE SHEET (RULE 26) 
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; :. ', 

20 25 30 

Ala Gly Gly Ile Thr ~ly Ser Met Ser Leu Ala Ser Gly Lys Ser 
5 Leu 

35 40 45 

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

so SS 60 

Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln 
15 Asn 

65 70 7S 

80 

Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys 

20 Lys 
85 . 90 95 

Ala Leu Gln Glu Gln Cys Arg Phe Pro Aan Ile Thr Asn Ser His 
25 Val 

100 lOS 110 

Pro· Ile Leu Gln Glu Arg Pro Pro Leu Glu Asn Arg Val Leu Thr 

30 Gly 
11S 120 125 

Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp Ala Arg 

35 uo us uo 

( 2) INFORlmTIOK FOR SEQ ID NO: 7 : 

40 

45 

(i) SBQOENCE CHARACTBRISTICS: 

(Al LENGTH: 480 base pairs 
(Bl TYPE: nucleic acid 

~, 

(C) STRARDEDRBSS: double 
(Dl TOPOLOGY: linear 

Th1/Ui1iii1illIDilr 
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49 

(ii) MOLECCLE TYPE: DNA (genomic) 

(iii} HYPOTHETICAL: NO 

{vi) ORIGINAL SOURCE: 
(Cl INDIVIDUAL ISOLATE: p21ElIIlCS, Fig. 2B 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

'I'TCCCTCGCT CCCGTACCTC CTCCGGCGAC AAGACGCCGC CGTGCCGTl'C CAATAGCAGT 

60 

GTGGC'lTGTC TCCGCCCTAG CGGCCGGAAC AGGTATCGCT GGTGGAGTAA CllGGCTCCCT 
15 120 

ATC"l'CTGGCT TCCAGTAAAA GCC'l'TCTCCT CGAGGT1'GAC A"i\GACA'l'CT CCCACC"ITAC 

180 

2 0 CCAGGCCATA GTC:AAMATC ATCA~J1·2~CAT CC'l'CCGGGTl' GCACAGTA'l'G CAGCCCAAAA 

25 

240 

TAGACGAGGA mccTCC TA'l"rC'l'GGGA ACMGGGGGT 'rl'GTGCAAGG CCATACAGGA 

300 

GCAATGTrGc Tl'CCTCAACA TCAGTAACAC TCATGTATCC GTCCTCCAGG AACGGCCCCC 

360 

TC'l"l"GAAAAA CG'l'GTCATCA CCGGC'l'GGGG ACTAAACTGG GA'l'C'l"l'GGAC TGTCCCAATG 

30 420 

35 

40 

45 

.. ,..· .. :.-·.::;=.~:} ... ~:.., / •.,'. . · .. ·.· .· 

GGCACGAGU. GCCC'l'COGA CAGGCATAAC CA'l'TCTCGCT CT.ACTCCTCC TCGTCATATl' 

480 

( 2 l IRFORKATIOR FOR. SEQ m llO: 8: 

( i) SBQUBdCB CHARACTBRJ:STICS: 

(A} LENGTH: 160 amino acida 

(B) TYPB: amino acid 

(D) TOPOLOGY: linear 

(ii) !l:lLBCCLE TYPE: protein 

(iii) HYPO'l'HETICAL: NO 

SU8STJTUTE SHEET (RULE 26) 
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so 
(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: p21E(II), Fig. 28 

5 (xi) SEQUENCE ~ESCRIPTION: SEQ ID N0:8: 

Ser Leu Ala Pro Val Pro Pro Pro Ala Thr Arg Arg Arg Arg Ala 
Val 

l 5 10 15 
10 

Pro Ile Ala Val Trp Leu Val Ser Ala Leu Ala Ala Gly Thr Gly 
.. 

Ile 

20 25 30 
15 

Ala Gly Gly Val Thr Gly Ser Leu Ser Leu Ala Ser Ser Lya Ser 
Leu 

35 40 4S 
20 

Leu Leu Glu Val Asp Lya Asp Ile Ser Hi& Leu Thr Gln Ala Ile 
Val 

so SS 60 
25 

Lya Asn His Gln Asn Ile Leu Arg Val Ala Gln Tyr Ala Ala Gln 
Asn 

6S 70 7S 
30 80 

Arg Arg Gly Leu Asp Leu Leu l'he Trp Glu Gln Gly Gly Leu Cys 
Lya 

8S 90 95 
35 

Ala Ile Gln.Glu Gln Cya Cya Phe Leu Asn Ile Ser Asn Thr His 
Val 

100 105 110 
40 

Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg Val Ile Thr 
Gly 

115 120 125 
45 

SUBSTITUTE SHEET (RULE 26) 
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Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp Ala Arg Glu 

5 

10 

15 

20 

25 

Ala. 

130 135 uo 

Leu Gln Thr Gly Ile Thr Ile Leu Ala Leu Leu Leu 
Leu 

145 150 155 
160 

(2) INF~TIOR FOR SBQ ID NO:!I: 

(i) SEQUENCE CHARACTBRISTICS: 

(Al LBNGTH: 39 base pairs 
(B) TYPE: nucleic acid 
(Cl STRANDEDRKSS: single 

(Dl TOPOLOGY: linear 

(ii) MOLECOLE TX'PE: DNA (genanicl 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOtJRCE: 
(C) INDIVIDtDU. ISOLATE: FP-lA, Fig. 3A 

(xil SEQUENCE DESCRIPTION: SEQ ID N0:9: 

3 0 TCCGAA.T'l"C'l' CCA'l'GGGTTC CTl'GTCACCT GTTCCCACC 

35 

40 

45 

39 

(2) IRP'OalaTIOR FOR SEQ ID NO: 10 : 

(i) SBQUERCE CHARACTBRISTICS: 

(Al LBRGTH: 36 base pairs 
(B) TX'PE: nucleic acid 
(C) STRARDBDRBSS: single 

(D) TOPOLOGY: linear 

(ii) llJLECDLB TYPE: DNA (gencmic) 

(iii) HYPOTHETICAL: rro 

SUBSTITUTE SHEET (RULE 26l 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: FP·2A, Fig. 3A 

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

TCCGAA'lTCG GATCCTGGCT TGTCTCCGCC CTGGCC 
36 

(21 INFORJO.TJ:ON FOR SEQ ID NO:ll: 

(i) SEQOBNCE CHARAC'l'ElUSTl:CS: 

CAl LENG'nl: 36 base pairs 
(B) TYPE: nucleic acid 
(Cl STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECDLE TYPE: DNA (gencmic) 

(iii) HYPOTHETICAL: NO 

Cvi) OIUGINAL SOURCE: 

(Cl INDIVIDmL ISOLATE: FP·HPl, Fig. 3A 

(xi) SEQUENCE DESCIUPTION: SEQ ID NO:ll: 

GCGAATl'CGG ATCCATAGTC A.HZl.llCCACA AAAATC 

36 

(2) !BFORKATION FOR SEQ ID NO:l2: 

.. : ~': . 

(i) SEQUKNCE CHARACTEIUSTICS: 

CAI LDGTH: 34 base pairs 
CB) TYPE: nucleic acid 
(C) STRARDEDNBSS: single 
(D) TOPOLOGY: Hnear 

(ii) !IJLECULB TYPE: DNA (genomic) 

( i; HYPOTHETICAL: NO 

(vi) OIUGINAL SOORCE: 

SIJBSTTruTE SHEET (RULE 26l 
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(C) INDIVIDUAL ISOLATE: MF2, Fig. JA 

(xi) SEQm:.•CE DESCRIPTION: SEQ ID llO:l2·: 

CCGAA'l'TCGG ATCCCTCC'l'G 'ITCTGGGAGC AAGG 
34 

10 (2) INFORMATION FOR SEQ ID RO:ll: 

15 

20 

25 

30 

35 

40 

45 

·.•· .. 

(i) SBQODCE CHARACTBRISTICS: 

(A) LENGTH: 42 base pairs 
(B) TYPE: nucleic acid 

(C) STRARDEDRESS: single 
(D) TOPOLOGY: linear 

(ii} !IJLBCOLB Tm: ORA {gencmicl 

(iii) HYPOTHETICAL: l!IO 

{vi) ORIGINJU. SODRCB: 
CC) IlmIVIDtJAL ISOLATE: FP·lA, Pig. 3A 

(xi) SBQOBNCE DESCRIPTION: SEQ ID HO: 13 : 

TCCGAATTCA ~TC C01'G11~ TGCCGI 11 IC CG 

42 

( 2) INFORMM'ION FOR SEQ ID l!IO: 14 : · 

(i) SEQOBNCB CHARAC'l'BlUSTICS: . 

(A) LENGTH: 48 base pairs 

(Bl TYPE: nucleic acid 

(Cl STRARDEDRBSS: single 
(D) TOPOLOGY: linear 

(ii) !IJLBCOLB TYPE: DNA {genomic) 

(iii) HYPO'l'BETICAL: l!IO 

(vi) ORIGINJU. SOURCE: 
(Cl INDIVIDtJAL ISOLATE: RP· lB, Fig. 38 

SUBSTITUTE SHEET (RULE 26) 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l4: 

ACCACTAGTA CCACCACCAC .CGAA'l'TCCAC CGGTACCGCT CGGCGGGA 

48 

(2) INFORMATION FOR SEQ ID NO:lS: 

(i) SEQCERCE CHARACTERISTICS: 
(A) LENGTH: 30 base pairs 
(8) TYPE: nucleic acid 
(C) STRANDEDBBSS: single 
(D) TOPOLOGY: linear 

(ii) MOLEctJLE TYPE: DNA (gencmic) 

(iii) HYPOTHETICAL: RO 

(vi) ORIGIDL SOORCB: 

CC) IRDIVIDOAL ISOLATE: RP-28, Fig. 38 

(xi) SEQDDCE DESCRIPTION: SEQ ID NO:lS: 

TGGGAA'l'TCG 'l'GGTlTl'TGA CTATl'GC'l'TG 

30 

3 0 (2 l INFORMATION FOR SEQ ID NO: 16: 

(i) S&QCJBNCE CHARACTERISTICS: 
(A) LENGTH: 26 base pairs 
CB) TYPE: nucleic acid 

3 5 CC) STRJUU>EDRBSS: single 

CD) TOPOLOGY: linear 

(ii) MOLEctJLE TYPE: DNA (genomic) 

40 Ciiil HYPOTHETICAL: NO 

(vi) ORIGINAL SODRCB: 
(C) INDIVIDtlAL ISOLATE: RP-MR1, Fig. 38 

45 
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(xil SE~ DESCRIPTION: SEQ ID NO:l6: 

CGCGAA.Tl'CG GAAAACGGCA CrGl tC 

(2) INFORMATION FOR SEQ ID NO:l7: 

(i) SEQUENCE CHARACTERISTICS: 
(Al LENGTH: 31 base pairs 
(Bl TYPB: nucleic acid 

(C) STRABDBDRBSS: single 
(DJ TOPOLOGY: linear 

{ii) MOLECCLE TYPB: DNA (gencmic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOtJRCB: 
(Cl IRDIVIDUAL ISOLATE: MIU, Fig. 38 

(xi) SBQUBNCE DBSCRIPTIOB: SEQ ID·J.ll0:17: 

2 5 CGCGAA'l'TCC ~TCAA GGCCTCGTCT G 

30 

35 

40 

45 

31 

(2) INFORMJlTZON FOR SBQ ID NO: 18 : 

(i) S&QUBNCB CHARAC'l'ERISTICS: 
(A) LENGTH: 30 base pairs 
(8) TYPB: nucleic acid 
(C) STRARDEDRBSS: single 
(D) TOPOLOGY: linear 

(ii) 1£)LECCL£ TYPE: DNA Cgenamic) 

(iii) HYPOTHETICAL: RO 

(vi) ORIGINAL SOURCE: 

(C) IRDXVIotrAL ISOLATE: RP-38, Fig._3B 

(xi) SEQCENCB DESCRIPTION: SEQ ID NO:l8: 

-~SHEET (RULE 26) 
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TGGGAATI'CG Tt'.AAGGCCCC AGCCAGTCAG 
30 

56 

5 (21 INFORMATION FOR SEQ ID NO:l9: 

10 

15 

20 

(i) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 18 amino acids 
CBI TYPE: amino acid 
(Dl TOPOLOGY: linear 

(ii) MDLEctJLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SODRCB: 
(C) INDIVIDOAL ISOLATE: lAlB, Fig. 4 

(xi) SEQOENCB DESCRIPTION: SEQ ID RO:l9: 

PCT IUS9410U70 

Ser Leu Ser Pro Val Pro Tbr Leu Gly Ser Arg Ser Arg Arg Ala 
V&l 

l 5 10 
·2s 

Pro Val 

30 (2) INFORDTION FOR SEQ ID R0:20: 

35 

40 

45 

.. : -·~-. :::; . ·., .. 

(i) SEQOBNCB CHARACTERISTICS: 
(Al LENGTH: 47 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

Ciil ~COLE TYPE: protein 

(iii) HYPO'nlETICAL: NO 

(vi) ORIGINAL SOORCB: 

(C) INDIVIDOAL ISOLATE: 2A2B, Pig. 4 

(xi) SEQCBHCE DESCRIPTION: SEQ ID N0:20: 

SUBSTITUTE SHEET (RULE 26} 
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Trp Leu Val Ser Aia Let.i Aia Met Gly Ala Gly Val Aia Gly Gly 

Ile 
1 5 10 15 

5 

'nlr Gly Ser Met Ser Leu Ala Ser Gly Lya Ser Leu Leu His Glu 
Val 

20 25 30 

10 
Asp Lys Asp Ile Ser Gln Leu 'l1lr Gln Ala Ile Val Lys Asn His 

35 40 45 

15 (2) INFORMATION FOR SEQ ID R0:21: 

20 

25 

30 

Ile 

35 

Val 

40 

Lya 

45 

.:·· ·: .. 

(il SBQCENCB CHARACTBllSTICS: 

(A) LBRGTH: 86 amino acids 
(BJ TYPB: amino acid 
(D) TOPOLOGY: linear 

(ii) !!JOLBCOLB TYPB: protein 

(iii) HYPOTHETICAL: RO 

(vi) ORIGINAL SOORCB: 
(C) Im>IVIDOAL ISOLATB: 2.AlB, Fig. 4 

(xi) SEQCERCB DBSCRIPTZON: SBQ m R0:21: 

Trp Leu Va.l Ser Ala Leu Ala Met Gly Ala Gly Val Ala Gly Gly 

1 5 10 15 

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

20 25 30 

Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val Lys Asn Hi• 

35 40 45 

SUBST1TUTE SHEET (RUlE 26l 
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Leu 

5 

Glu 

80 

10 

15 (2) 

20 

25 

30 

Ala 

35 

Leu 

40 

45 

PCT/U5'4/0ll70 

58 

Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly 

so 55 60 

Asp- Leu· Leu Pbe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln 

65 70 

Gln Cys Cys Phe Leu Asn 

85 

INFORMATXON FOR SEQ ID &0:22: 

(i) SBQtJ:&:NCB CHARACTBRJ:STICS: 
(A) LENGTH: 44 amino acids 

(B) TYPE: amino acid 

(D) 'l'OPOLOGY: linear 

(ii) MCLBCDLB TYPE: protein 

(iii) HrPOTHETIOU.: NO 

(vi) ORIGINAL SOORCB: 
(Cl INDIVIDUAL ISOLATB: 2B3A, 

75 

Fig. 5 

(xi) SEQtJBNCE DESCRIPTION: SEQ ID N0:22: 

Ile Val Lys Alln His Lya Alln Leu Leu Lys Ile Ala Gln Tyr Ala 

l 5 10 15 

Gln Asn Arg Arg Gly Leu Asp Leu Leu Pbe T%p Glu Gln Gly Gly 

20 25 30 

Cys Lys Ala Leu Gln Glu Gln Cys Arg Phe Pro Asn 

35 40 

SUBSnTUTE SHEET (flJLE 28) 
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(21 INFORMATION FOR SEQ ID N0:23: 

(i) SEQUENCE CHARACTERISTICS: 

(Al LENGTH: 34 amino acid& 

(Bl 'f?'PE: amino acid 

(D) TOPOLOGY: linear 

(ii l MOLECDLE TY'PB: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIDL SOtJRCB: 

(C) INDIVIDUAL ISOLATE: JAJB, Pig. 6 

(xi) SEQOERCB DESCRIPTION: SEQ ID N0:23: 

Gln Glu Gln Cya Arg Phe Pro Aan Ile Thr Asn Ser His Val Ser 

Ile 

1 5 10 15 

Leu Gln Glu Arg Pro Pro Leu Glu Asn Arg Val. Leu Thr Gly Trp 

Gly 
20 

Leu Asn 

(2) INFORHATIOR POR SBQ ID N0:24: 

(i) SBQDBHCB CffARACl!ERISTICS: 
(A) LDGTH: 25 amino acid& 

(Bl TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MDLBCOLB TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vil ORIGIID.L SOtJRCB: 

25 

(Cl IRDIVIDUAL ISOLATE: MF1R2, Fig. 4 
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{xil SEQUENCE DESCRIPTION: SEQ ID N0:24: 

Ile Val Lys Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala 
Ala 

l 5 lO lS 

Gln Asn Arq Arg Gly Leu Asp Leu Leu 
20 25 

(2) INFORMATION FOR SEQ ID N0:25: 

(i) SEQUENCE CH1'RAC'l'ER.ISTICS: 

(Al LENGTH: 21 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIHAL SOORCB: 

(C) INDIVIDOAI. ISOUTE: MF2Rl, Fig. 4 

(xii SEQUENCE DESCRIPTION: SEQ ID N0:25: 

Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu 
30 Gln 

35 

40 

45 

l s 

Cys Arg Phe Pro Asn 
20 

(2) INFORMATION FOR SEQ ID N0:26: 

(i) SEQUENCE CHARACTERISTICS: 
CAI LENGTH: 63 amino acids 
(Bl TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECCLE TYPE: protein 

10 

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

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: 2B3AS, Fig. 5 
5 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:26: 

His Glu V&l Asp Lys Asp Ile Ser Gln Leu Thr Gln Ala Ile Val 

10 Lys 

1 5 10 lS 

... ··: 

Aan His Lys Aan Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln Aan 

15 Arg 

20 2S 30 

Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys 
20 Ala 

35 40 45 

Leu Gln Glu Gln Cys Arg Phe Pro Ami Ile Thr Aan Ser His Val 
25 SO SS 60 

(2) INFORMATION FOR SEQ ID NO: 27 : 

30 (i) SBQCDCB CfARACTERISTJ:CS: 

(A) LDG'l'H: 63 amino acids 

(B) TrPB: amino acid 

(D) TOPOLOGY: linear 

35 (ii) !DLEC'CJLB TrPB: prot:ein 

(iii) HYPO'l'HBTICAL: NO 

(vi) ORIGIDL SODRCE: 
40 (C) Im>IVIDtJAL ISOLATE: 2B3AM, Fig. 5 

(xi) SBQOENCB DESCRIPTION: SEQ ID N0:27: 

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

SUBSTITUTE SHEET (RULE 26) 
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Lys 

l 5 10 15 

Asn His Lys Asn Leu Leu Lys Ile Ala Gln Tyr Ala Ala Gln Asn 

20 25 30 

Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu eys Lys 

Ala 

35 40 45 

Leu Gln Glu Gln Cya Cys Phe Leu Asn Ile Thr Asn Ser His Val 

SO SS 60 

(2) INFOR!fATION FOR SBQ ID' N0:28: 

Lys 

Arg 

(ii SBQUBNCB CHARACTERISTICS: 
(A) LBRGTH: 63 amino acida 
(Bl TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) HDLECOLB TYPE: protein 

(iii) _HYPOTHETICAL: NO 

(vii ORIGINAL SODRCB: 

(C) IRDIVIDOAL ISOLATE: 2B3AB, Fig. S 

(xi) SEQUDCE DESCRIPTION: SEQ ID N0:28: 

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

1 5 10 • 15 

Asn His Lya Asn Leu Leu Lys Val Ala Gln Tyr Ala Ala Gln Asn 

20 25 30 

SUBSTITUTE SHEET (RULE 26l 
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63 

Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys 
Ala 

JS 40 4S 

5 

Leu Gln Glu Gln Cys Cys. Phe Leu Asn Ile Thr Asn Ser His Val 
so SS 60 

10 (2) INFORMATION FOR SBQ ID N0:29: 

15 

20 

25 

30 

Asp 

35 

Gln 

40 

( i l SEQCDCB CHARACTERISTICS: 
(A) LENGTH: 63 amino acids 
(Bl TYPB: amino acid 
(D) TOPOLOGY: linear 

(ii) !aOLBCCLB TYPE: protein 

(iii) HYPOTHBTICAL: NO 

(vi) ORIGIBAL SOORCB: 

(C) INDIVIDt?lU. ISOLATE: 2B3JU!D, Pig. S 

(xi) SEQUENCE DBSCRIPTIOR: SEQ ID N0:29: 

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

l s 10 lS 

Ile Leu Arg Val Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly Leu 

20 25 30 

Leu Leu Phe Txp Glu Gln Gly Gly Leu Cys Lya Ala Ile Gln Glu 

35 40 4S 

Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val Ser Val Leu Gln 

so 55 60 

45 (2) INFORMATION FOR SBQ ID N0:30: 

SUBSTITUTE SHEET (RULE 26l 

------------
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15 

64. 

(il SEQCENCE ~RISTICS: 

(A) LENGTH: B amino acids 
(Bl TYPE: amino acid 
{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOO'RCB: 

(CJ INDIVIDUAL ISOLATE~ 3A3B, Fig. 4 

(xi) SEQCERCB DESCRIPTION: SEQ ID N0:30: 

Gln Glu Gln Cya Arg Phe Pro Aan 
1 5 

PCTIUS94/0U70 

20 (2) INFORMATIOB FOR SEQ ID NO:Jl: 

25 

30 

35 

. 40 

45 

Pro 

Leu 

... ··. 

(i) SEQUm CHARAC'l'EllSTICS: 

(Al LENGTH: 53 amino acids 
(B) TYPE: amino acid 
(0) TOPOLOGY: linear 

(ii) HJLECDLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOO'RCB: 

(C) INDIVIDOAL ISOLATE: 3A3BS, Fig. 6 

(xi) SBQOBNCE DESCRIPTION: SEQ ID NO:Jl: 

Gl.u Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Arg Ptw 

l 5 10 l5 

Asn Ile Thr Asn Ser His Val Pro Ile Leu Gln Glu Arg Pro P-ro 

20 25 30 

SUBSTITUTE SHEET (RUlE 261 
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Glu Asn Arq Val Leu Thr Gly Trp Gly Leu Aan Trp Asp Leu Gly 

3S 

Ser Gln Trp Ala Arq 

so 

40 4S 

10 (2) INFO~TIOH FOR SEQ ID 50:32: 

(i) SEQIJBNCE CHARAC'l'BIUSTICS: 

CA) LERGTH: 53 amino acids 
(BJ TrPB: amiDO acid 

15 (D) TOPOLOGY: linear 

20 

25 

30 

35 

40 

45 

Leu 

Leu 

Leu 

(ii) l!IJLBCDLE T!PB: protein 

(iii) HYPOTHETICAL: RO 

(vi) ORIGIRAL SOORCB: 

(C) Im>IVIDaAL ISOLA.TB: 3A3BK, Pig. 6 

(xi l · SEQOENCE DESCRIPTION: SEQ ID NO: 32 : 

·Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Cys Phe 

1 s 10 15 

Asn Ile Thr Asn Ser His Val Ser Ile Leu Gln Glu Arg Pro Pro 

20 25 30 

Glu A8l1 A:g Val Leu Thr Gly Tzp Gly Leu Am Trp Asp Leu Gly 

35 

Ser Gln Trp Ala Arg 
so 

40 45 

(21 INFORMATION FOR SEQ ID N0:33: 

SlllSTfTUTE SHEET (RlJ.E 26) 



WO 94/18322 

5. 

10 

15 

Leu 

20 

Leu 

25 

Leu 

30 

66 

(ii SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 53 amino acids 

(B) TYPE: amino acid 

(DJ TOPOLOGY: linear 

(iii MOLBCDLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

{vi) OlUGINAL SOORCB: 

(C) INDIVIDCJU. ISOLATB: 3AlBCH, Fig. 6 

{xi) SEQOBRCE DESCRIPTION: SEQ ID RO: 33 : 

PCT1US94/01110 

Glu Gln Gly Gly Leu Cys Lys Ala Leu Gln Glu Gln Cys Cys Phe 

1 5 10 15 

Asn Ile Thr Asn Ser His Val Ser Het Leu Gln Glu Arg Pro Pro 

20 25 30 

Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly 

35 

Ser Gln Trp Ala Arg 

so 

40 45 

35 (2) INFORMATION FOR SEQ ID N0:34: 

40 

45 

{i) SBQDBRCB CHARAC'l'BlUSTICS: 

(A) LERGTH: 53 amino acids 

(Bl TYPE: amino acid 

{D) TOPOLOGY: linear 

(ii) l!IJLECIJLB TYPE: protein 

{iii) HYPOTHETICAL: NO 

SUBSTITUTE SHEET (RULE 28) 
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(vi) ORIGINAL SOUR~: 

.CC) INDIVIDUAL ISOLATE: 3AJB!IJ, Fig. 6 

!xi) SEQUENCE DESCRIPTION: SEQ ID N0:34: 

Leu Cys Lys Ala Ile Gln Glu Gln Cys Cys Phe Leu Aan Ile Ser 

l 5 10 15 

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

20 25 30 

Ile Thr Gly Ti:p Gly Leu Aan Ti:p Asp Leu Gly Leu Ser Gln Trp 

35 

Arg Glu Ala Leu Gln 
so 

40 45 

(2) INi'OR!m.TION FOR SEQ ID N0:35: 

(i) SEQOEHCB CHARACTERISTICS: 
(A) LENGTH: 133 .base pairs 
(Bl TYPE: nucleic acid 
(CJ STRARDBDNKSS: double 
(D) TOPOLOGY: linear 

(ii) IELBCDLE TYPB: ORA (gencmic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SODRCB: 

(C) INDIVIDUAL ISOLATE: 2BlA(I) , Fig. 7 

(xi) SBQDENCE DESCRIPTION: SEQ ID 50:35: 

CCATAGTCAA AAACCACAAA AATCI'ACTCA AAA'ITGCGCA GTATGCTGCC CAGJIAC.AGAC 

45 60 

: ~-~·. 
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GAC ::Tl"GA TCTCCTG'lTC TGGGAGCA1IG GAGGA'ITATG CAAAGCATl'A o.::.~1'CAGT 

1-

GCCG'ITI'TCC GAA 

5 133 

10 

15 

20 

25 

(2) INFORMATION FOR SEQ ID N0:36: 

(i) S&:QtJBNCE CHARACT&:RI:STICS: 

<Al LENGTH: 133 base pair~ 
CBI TYPE: nucleic acid 
(C) STRANDBDNBSS: double 
(D) TOPOLOGY: linear 

(ii) ~COLE TYPB: DRA (genanic) 

(iii) HrPOTHBTICAL: NO 

(vi) ORI:GIDL SOORCB: 

(Cl INDIVIDUAL ISOLATE: 2B3A(II), Fig. 7 

(xi) SIQUBNCB DESCRIPTION: SEQ ID N0:36: 

CCATAGTCAA AAATCATCAA AACA.TCCTCC GGGTl'GCACA GTATGCAGCC CAAAATAGAC 

60 

GAGGA'lTAGA CCTCCTA'lTC TGGGAACAAG GGGG'r1"1'G'1' c.MGGCCATA CAGGAGCAAT 

30 120 

35 

40 

45 

. '·' •·:···· 

GTl"GC'lTCCT CAA 

133 

(2) IDORDTIOB FOR SEQ· ID RO: 37: 

Ci) S.EQOENCB CHARACTERISTICS: 

(Al .LENGTH: 102 base pairs 

{B) TYPI: nucleic acid 
(Cl STRANDBDNBSS: double 

(DI TOPOLOGY: linear 

(ii) MOLECDLB TYPE: DNA (genanic) 

SUBSTl1UtE SHEET (RULE 26) 
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(iiil HYPOTHETICAL: NO 

(vi) ORIGINAL SOtJRCB: 

(C) INDIVIDUAL ISOLATE: 3A3B(I), Fig. 8 

5 

(xi) SEQOENCB DESCRIPTION: SEQ ID N0:37: 

CAAGAACAGT GCCG1111CC GAATATCACT AATTCCCATG TCTCAATACT ACAGGAAAGA 

10 60 

15 

20 

25 

30 

CCCCCCCTI'G AGAATCGAGT CCTGACTGGC TGGGGCCTTA AC 

102 

(2) INFORMATION FOR SEQ ID N0:38: 

( i l SBQDBRCB CDRAC'l"BRISTICS: 

(A) LBli1G'1'H: 102 base pain 

(B) T!'PB: nucleic acid 

(C) STRUDBDllBSS: double 

(D) TOPOLOGY: linear 

(ii) MJLBCDLB TYPE: . DRA (genaaic) 

(iii) HYPOTHBTICAL: NO 

(vi) ORIGINAL SotJRCB: 

(C) INDIVIDUAL.ISOLATE: 3A3B(II), Fig. 8 

(xi) SaQODCB DESCRIPTION: SBQ ID 1'0:38: 

CAGGAGCAAT G'l"1'GCT'l"CC CAACATOGT AACAC'1"CATG T.ATCCGTCC'l' CCAGGAACGG 

35 60 

40 

45 

CCCCC1'C1"1'G JUUUW:cn'GT CATCACCGGC "1'GGGGACTAA ~ 

102 

(2) INFORnTION FOR SEQ ID N0:39: 

(i) SBQOBNCB CDRACTBRISTICS: 

(A) LBRGTH: 47 amino acids 

(Bl TYPE: amino acid 

SUB$llTUTt SHEET (RULE 26l 
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(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

5 (iii) HYPOTHETICAL: NO 

(vi) ORJ:GINAL SOCRCE: 
(C) INDIVIDtDU. ISOLATE: Ml'A-4, Fig. 9 

10 
(xi) SEQOBNCE DESCRJ:PTION: SEQ ID N0:39: 

Cys Gly Phe Pro Ser Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp 

Pro 
15 l 5 10 15 

Ile Trp Phe Leu Asn Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala 
Pro 

20 20 25 30 

Pro Leu Leu Pro His Ser Asn Leu Asp His Ile Leu Glu Pro Ser 
35 -lO 45 · 

25 

( 2} INFORMP.Tl'.ON FOR SEQ ID NO: .4 0 : 

30 

35 

40 

45 Aan 

... 

(i) SBQOBR'CE CHARACTERJ:STICS: 
(A) LBBGTH: 77 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) l!DLBCDLB TrPE: proeeia 

(iii) HYPO'mBTICAL: RO 

(vi) ORJ:GINAL SOCRCB: 
(C} IlmIVIDUAL ISOLATE: M'I'A·S, Fig. 9 

(xi} SEQtJENCB DESCRJ:PTION: SEQ ID RO:-lO: 

Ser Leu Leu Val Asp Ala Pro Gly Tyr Asp Pro Ile Trp Phe Leu 

SUBSTJME SHEET (RULE 26l 
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l s 10 15 

Thr Glu Pro Ser Gln Leu Pro Pro Thr Ala · . .co Pro Leu Leu Pro 
5 His 

20 25 30 

Ser Asn Leu Asp His Ile Leu Glu Pro Ser Ile Pro Trp Lys Ser 
10 Lys 

35 40 45 

Leu Leu Thr Leu Val Gln Leu Thr Leu Gln Ser Thr Tyr Tyr Cys 
lS Ile 

so 55 60 

Val Cys Ile Aap.Arg Ala.ser·Leu Ser Thr Tz:p His Val 
20 65 70 75 

(2) INFORHATl:ON FOR SBQ XD RO: 41: 

25 

30 

35 

40 
Glu 

45 

(i) SEQOBNCE CHARACTERISTICS: 
(A) LBNG'nl: 18 amino acids 

(8) TYPB: amino ac:id 
(D) TOPOLOGY: linear 

(ii) H:>LBCOLE TYPB: protein 

(iii) HYPO'l'HBTICAL: RO 

(vi) ORIGilQL SOORCB : 

(C) INDIVIDUAL ISOLATE: K163, Fig. 9 

(xiJ SEQUBNCE DESCRIPTION: SEQ ID R0:'1: 

Thr Ala Pro Pro Leu.Leu Pro His Ser Asll Leu Asp His Ile Leu 

l 5 10 15 

Pro Ser SlJ8ST1TUlt SHEET (RULE 26) 
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(2) INFORMATION FOR SEQ ID N0:42: 

(i) SEQUENCE CHARACTERISTICS: 

(Al LENG'nl: 49 amino acids 
(Bl TYPE: amino acid 
(DI TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(iii) HYPcmmTICAL: BO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDtJAL ISOLATE: !Cl5, Fig. 9 

(xi) SEQOBNCE DESCRIPTION: SEQ ID N0:42: 

Met Thr Leu Leu Val Asp Ala Pro ~ly Tyr Asp Pro Leu Txp Phe 
Ile 

l 5 10 15 

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

20 25 

Asp Ser Asp Leu Glu His Val Leu Thr Pro Ser Thr 

Thr 

35 40 

Lya 

(2) IHFORMATXON FOR SEQ ID N0:43: 

(i) SIQODCB ClmRAC'l'ERISTZCS: 

(AJ LENGTH: 17 amino acids 

(Bl TYPE: amino acid 
(Dl TOPOLOGY: linear 

(ii) MOLECDLB TYPE: protein 

(iiil HYPOTHETICAL: NO 

SlJSSTITUTE SHEET (RULE 26) 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: KJ4, Fig. 9 

(xii SEQUENCE DESCRIPTION: SEQ ID N0:43: 

Ser Pro Pro Leu Val His Asp Ser Asp Leu Glu His Val Leu Thr 
Pro 

1 5 10 

Ser 

(2) INFORMATION FOR SEQ ID N0:44: 

( i l SEQOENCB CHARACTERISTICS:· 
CAl LJmGTH: 68 base pairs 
(Bl TYPE: nucleic acid 
CC) STRANDEDBBSS: double 
(D) TOPOLOGY: linear 

(ii l !l:>LECO'LE TYPE: DD (genaaic) 

{iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: !IJI>IFIED pGEX, FIG. JC 

(ix) FEATORB: 

(A) NAMB/lCBY: CDS 
CB) LOCATION: l •• 68 

(xi) SEQOENCE DBSCRIPTJ:OK: SEQ m NO:H: 

15 

AT CCT CCA AAA TCG GM' C'1'G GTr 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 5 10 15 

GAA Tl'C ATC GTG AC:r GAC TGA 

68 

Glu Phe Ile Val Thr Asp 
20 

SUBSTITUTE SHEET {RULE 26) 
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IT IS CLAIMED: * C L M S * 

1. 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) imrnunoreactivity to sera from human subjects 
infected with HTLV-I or HTLV-II,. and 

(ii) non-i.mmunoreactivity 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 l, wherein the peptide 
sequence is identified by SEQ m 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 H'l'LV-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 supporti 
(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 
infected with H'l'L' 

'.vity to sera from human subjects 
or HTLV-II, and 

(ii) non-immt Jreactivity with sera that are (l) 

SU9ST1TUTE SHEET (RULE 26l 
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inununoreactive with HTLV-1 p21E antigen, but (2) 
obtained from humans who are not infected with HLTV-I 
or HTLV-II; and 

(c) reporter means for detecting the presence of 
5 human antibodies bound to said support. 

10 

15 

6. The kit of claim 5, wherein the peptide 
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: l. 

8. The kit of claim 5, which further includes a 
second reaction zone in the solid support, arid attached 
to th"is 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 
p21E antigen. 

25 9. The kit of claim· 5, which further includes a 

30 

35 

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. 

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 

SUBSTITUTE SHEET (RULE 26) 
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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 said 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) 

inununoreactive 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 ~tigenic region 

consisting essentially of ~he amino acid sequence 

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

immunoreactivity with sera that are (1) immunoreactive 

with HTLV-1 p21E antigen, but (2) obtained from humans 

25 who are not· infected with HLTV-I or HTLV-II; 

30 

(d) immobilized at said third zone, a third HTLV­

specific antigen capable of d~scrimina~ing 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 

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. 

I SU8SftTUTC SHEET (fWLE 26) 
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14. The kit of claim 12, wherein said third 

peptide-has an HTLV-I-specific antigenic region 

ccnsisting essentially of the amino acid sequence 

identified by SEQ ID NO: 3, said peptide being 

5 characterized by: 

10 

(A) immunoreactivity to sera from human subjects 

infected with HTLV-I, and 

(ii) non-immunoreactivity to sera from human 

s'\J.bjects infected with HTLV-I~ 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 

ident_ified by SEQ m NO: 4, said peptide being 

15 characterized by: 

20 

(A) immunoreactivity to sera from human subjects 

infected with H'l'LV- 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 

containing an HTLV-specific antigenic region.consisting 

25 essentially of the amino acid sequence identified by 

SEQ m NO: 1, 

by said reacting, .forming an immune complex 

between said peptide and antibodies in serum from a 

subject having an irl'LV~I or HTLV-II infection, and 

30 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 

35 sequence is identified by SEQ ID NO: 30 contained 

within SEQ ID NO: 2. 

StJBS11lUTE SHEET lRULE 26l 
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