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HTLV-I ANO HTLV-II GP21 DERIVED PEPTIDES FOR USE IN DIAGNOSTICS. 

Thi~ application is a continuation-in-part of co­
pending U.S. patent application for "HTLV-I and HTLV-II 
Peptide Antigens and Methods•, Serial No. 07/653,091, 
filed February 08, 1991, which in turn is a 
continuation-in-part of U.S. patent application "HTLV-I 
Peptide Antigen and Methods•, Serial No. 366,313, filed 
June 13, 1989, now U.S. Patent No. 5,066,579, issued 
November 19, 1991, which in turn is a continuation of 
U. s. patent application for •HTLv-I Peptide Antigen 
and Methods," Serial No. 948,270, filed December 31, 
1986, now abandoned. 

1. Field of the Invention 
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 CHTLV-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 (HIV), is lytic for 
certain kinds of T cells and has been linked to the 
etiology of acquired immunodeficiency syndrome (AIDS) . 

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

The diagnosis of HTLV-I infection is usually based 
on serum antibody response to HTLV-I peptide antigens. 
This usually involves an initial screening assay to 

35 identify HTLV-I antibodies, based on an enzyme immuno­
assay (EIA) with HTLV-I virion peptides. The assays 
presently used for blood screening detect about o.s =o 



4 

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 chat individuals possess antibodies to both the 
HTLV-I p24 gag protein and at least one of the envelop 
proteins gp46, and gp68 (public health service working 
group). However, it has proven to be technically 

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 p2lE protein, 
is reactive with sera from both HTLV-I and H.TLV-II 

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

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

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

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

.. ,, .. · ... ,..:. 
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infected with HTLV-I or HTLV-II possess antibodies 
which re.act with the p21E antigen. This fact has 
limited the use of the p21E recombJ!lallt protein, 
particularly in HTLV screening assays in which a high 

S 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:r::y of the Invention 
The invention includes, in one aspect, a peptide 

having an HTLV-specific antigenic region consisting 
essentially of the amino acid sequence identified by 
SEQ ID NO: 1. The peptide is characterized by Ci) 

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

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

30 antibodies bound to said support. 
In one embodiment. for use in detecting HTLV-I or 

HTLV-II infection, the solid support includes two 
reaction zones, one coated with the above HTLV-specific 
peptide, and a second zone coated with a HTLV-specific 

35 antigenic region consisting essentially of the amino 
acid sequence identified by SEQ ID NO: 2. This peptide 
is characterized by immunoreactivity with sera that is 
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(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 
s zones designed to allow discrimination between HTLV-I 

and HTLV-II infection. One preferred pepcide 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, che 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 ID NO: 1, to form 
an immune complex the peptide and antibodies in serum 

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

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

25 infection. The composition includes a peptide having 
an BTLV-specific antigenic region consisting 
essentia1ly of the amino acid sequence identified by 
SEQ ID NO: l. The peptide is coupled to an carrier 
procein.-

30 In still another aspect, the invention includes a 

35 

passive vaccine from HTLV prophylaxis and trea~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 ~escription of the Drawings 
Fig l shows, at. the tdp, 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 gp2l 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 m NO: 10), MFl (SEQ m NO: 11), MF2 

25 (SEQ ID NO: 12) and 3A (SEQ m NO: 13), and the reverse 
primers (Fig. 3B) identified herein as lB (SEQ m NO: 
14), 2B (SEQ ID NO: 15), MR.l (SEQ ID NO: 16), MR.2 {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), lAlB (SEQ ID NO: 19) I 2A2B (SEQ ID NO: 20), 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: 25) 

..... , : ! ,_... -'.··· 
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Pig. 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 sequence for the 2B3A peptide (SEQ ID NO: 
l) • 

Fig. 6 shows the amino acid sequences of the 
peptide 3AJB 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 3AJB peptide (SEQ ID NO: 34), and 
the consensus sequence for the 3A3B peptide (SEQ ID NO: 
2) • 

15 Fig. 7 shows a comp~ison of the polynucleotide 
coding sequences for the BTLV-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 BTLV-I peptide 3A3B (SBQ ID 

NO: 37) and the homologous HTLV-II peptide 3A3B(II) 
(SEQ ID NO: 38). 

Pig. 9 sh9ws the amino acid sequences of 
· h0mologous regioJUI of HTLV-I and HTLV-II gp46 protein, 

25 ·in the region of the gp46 peptides identified in Fig. l 
as MTA-1 (SEQ ID NO: 3), Ml'A-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 K15 (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 (Pig. lOC), and for a false positive (Fig. 
lOD) • 



9 

Detailed Description of the Invention 
I. Def.initions 

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

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

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

15 2B3A peptide for three different HTLV-I strains (SEQ ID 
NOS: 26, 27, and 28), a corresponding HTLV-II 2B3A 
peptide CSBQ 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 BTLV composite seq:uences. 

•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., p21B 
protein, but whose serum shows no evidence of HTLV-I or 
HTLV-II infection, as judged by 1.> Failure to detect 
antibodies to both HTLV gag and env proteins in a 
confirmatory· assay and/or 2. > the ··failure to detect 

30 HTLV-specific sequences by sequence amplification with 
HTLV-specific primers using the polymerase chain. 
reaction CPCRJ method (Kwok et al., Lipka et al. 19911. 

35 II. HTLV-I and H'l'LY-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 gp2l protein (expanded 
portion of the genome in Fig. 1). 

The coding region between bases 6096 and 6497 
encodes a recombinant protein, designated p21E, which 
is known to react with sera from HTLV-I or HTLV-II 
infected individuals, but which is also reactive with a 
small percentage of individuals who are not -infected 

10 with either HTLV virus (Lal et al., Lipka et: al. , 

1991) . Contained within the p21E coding region, and 
shown at the lower right in the figure, are coding 
regions for three HTLV-I peptides identified herein as 
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 "li'.l'LV-I and HTLV:-II ~eptide Antigens 

25 and Methods", serial No. 07/653,091, filed ~ebruary 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 
ehe 2B3A pepei~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 
acids 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 i.mmunoreactive 
with sera that is immunoreactive with HTLV-1 p2lE 
antigen, but which shows no evidence of HTLV-I or HTLV­
II infection, for example, by PCR analysis of viral 

20 sequences in the serum sample, as discussed below. 
Fig. 5 shows the amino acid sequences of peptides 

containing the 2B3A for three different HTLV-I strains, 
identified herein as ATK, MI'2, and B4l281, 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 Genbank 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 HTLV-I variant 

30 ATK, HTVENVAA • env region of the HTLV-I variant MT2. 
B4l28l •another more divergent H'l'LV-I isolate,.and 
HL3V2CG - MoT strain of HTLV-II. The figure also •howt1 

the amino acid sequence matching between the upper 2BlA 

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 portions of the gp21 
amino acid sequences corresponding to the HTLV-I 
peptide antigen 2B3A) are identified in the figure as 
follows; SEQ ID NO: 26 • ATK variant of HTLV-I; SEQ ID 
NO: 28 • M'1'2 variant of HTLV-I, and SEQ ID NO: 28 • the 

10 HTLV variant identified by the locus name 841~81. 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 HTLV-~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 -~) 
where amino acid variations occur. In this sequence x, 
is K or Q, Xz is L or I, X3 is K or R, X4 is I or V, and 
~ is R or C, and ~ 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: 1 may also be allowed, so long 
as they do not substantially ~ffect the 

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

SUBSTITUTE SHEET (RULE 26'1 
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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 
(1) immunoreactive with HTLV-1 p21E antigen, but (2) 

obtained from humans who are not infected with HTLV-I 
or HTLV-II. 

10 B. 3A3B Peptide 
The 3A3B peptide from HTLV-I has the upper amino 

acid sequence shown in Fig. 4, and is identified by SEQ 
ID NO: 30. The peptide is intended, in combination 
with the 2B3A peptide, for use in an assay kit and 

15 method for screening human sera for HTLV-I or HTLV-II 
infection. 

As noted above, sera obtained from patients 
infected with HTLV·I or HTLV-II contain antibodies 
which are immunoreactive with the HTLV-I gp21 protein 

20 and the p21E recombinant protein derived from gp21. 
Accordingly, these peptides have been employed 
routinely in immunoassay methods and kits. for detecting 
HTLV CI or II) infection in humans. The peptides, 
however, also are crossreactive 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 lt of HTLV-negative blood donors, at least in 
particular locals in the U.S. where statistics are 

30 available. 
The 2B3A peptide descril:>ed above is immwlor~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 p2lE protein. It would be 
further useful, in an HTLV assay, to provide a protein 

SUBSTITUTE 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. 

s 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-r;~ strain MT2 
virus, using primers (which contribute 7 codons on each 
end of the amplified coding region> from the HTLV-I 
variant AT!t. Thus, the seven amino acids at either end 

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

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

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

25 follows: SEQ ID NOS: 31 • ATK variant of HTLV-I; SEQ ID 
NO: 32 - M'l'2 variant of HTLV-I, and SBQ m NO: 33 - the 
HTLV variant identified by the locus name HTVENVCH. The 
corresponding BTLV-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 

~s the one HTLV-II strain. The sequence homology between 
the uppermost 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 X, is .R or C, X2 is P or L, x, is T or 
S, X4 is S or T, Xs is S or P, ~ 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 immunoreactivity of the 3A3B 
peptide as described below. 

More generally, the 3A3B peptide includes an·HTLV­

specific peptide consisting essentially of the amino 
25 acid sequence identified by SEQ ID NO: 2, where the 

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

30 

C. BTLY-I and HTLY-II Specific Peptides 
The 2B3A peptide, and the combination of the 2B3A 

and 3A3B peptides described above are designed for use 
in an inmrunoassay 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 a.lld properties of the MTA peptides 
and the corresponding HTLV-II peptides have been 

5 described in co-pending U.S. patent application for 
nHTLV-I and HTLV-II Peptide Antigens and Methods•, 
Serial No. 07/653,091, filed February 08, 1991, and 
corresponding PCT patent application pct/us92/00823, 
published August 20, 1992, both of which are 

10 incorporated herein by reference. The coding regions 
of MTA peptides identified as MTA-1, MTA-4, and MTA-5 
are given in Fig. 1, and encompass the region between 
bases 5565 and. 5895. 

Fig·. 9 shows the amino acid sequences of MTA-1 
15 (SEQ ID NO: 3), MTA-4 (SEQ ID NO: 39),·and MTA-5 (SBO 

ID NO: 40). All three peptides are immunoreactive 
specifically with HTLV-I infected sera, i.e., are not 
immunoreactive with HTLV-II infected sera. One smaller 
HTLV-I peptide, identified in Fig •. 10 as Kl.63 (SEQ ID 

20 NO: 41) is also immunoreactive specifically with HTLV-I 
infected sera. 

The lower portion of Fig. 9 shows corresponding 
HTLV-II sequences which are 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 

3 o larger peptide aneigens KlS and lCSS. 

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, 3A3B Peptides 

The p21E polynucleotide·coding sequence, 
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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 w.ithin this region were tested for their 
5 immunoreactivity with HTLV-I and HTLV-II infected sera, 

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

A. Preparation of Bacterial Lysates 

10 The peptides ~hich 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), 

3A3B (SEQ ID NO: 30) I MFlR2 (SEQ ID NO: 24), AND MF2Rl 
15 (SEQ ID NO: 25) 

The peptides were prepared by Ci) PCR 

a.mplif ication of the selected coding region from the 
HTLV-I strain M'1'2, 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 reversej;>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), ~ the reverse primers identified 
herein as RP-lB (SEQ ID NO: 14), RP-2B (SEQ ID NO: 15), 
RP-MR.1 (SEQ ID NO: 16), and RP-3B (SEQ ID NO: 18). The 

30 5' ends of the primers are equipped with recognition 
sequ.ences for one or more of the following rest:dction 
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 construc~ed 
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by PCR amplification with a selected forward and 
reverse primer. For example, to construct the coding 
region of the lA1B peptide, forward primer FP-lA and 
reverse p~imer RP-lB are used to amplify the p2l coding 

5 sequence. To construct the coding region of the 2B3A 
peptide, forward primer MFl and reverse primer MRl are 
employed in PCR. amplification of the sequence. 

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

in a Western blot assay format described in.Example lC. 
Briefly, whole cell bacterial lysate transformed with a 
selected expression vector was fracti~nated by SDS/PAGE 
(Laemmli), electroblotted onto nitrocellulose and 

15 examined for i.nmunoreactivity with (i) anti-HTLV-I 
antibodies obtained from BBV-activated lymphocytes from 
HTLV-I infected individuals {Example lB), and {ii) 
HTLV-infected and contro~ sera. Details are given in 
Example lC below. 

20 The results are shown in Table l below. In the 
table 11 ND• means •not done•; •r• 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; aI1d •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 RTLV-II specif~c 
primers and probes. 
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Table l 

Ser& Type p21B 1A1B 2AJB 2A2B 2B3A 3A3B 

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

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

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

J309 II + - + - + -
GB9 sun + - + - + . 
SB4 SUD + - + - + -

J376 Onin£ - - - - - -
15 JCOl Ind + ND + - - + 

JC02 Ind + RD + - - + 

JC03 Ind + ND + - - + 

JC04 Ind + ND + - - + 

JCOS Ind + ND + - - + 

20 JC06 Ind + RD + - - + 

JC07 Ind + ND + - - + 

overall sera from 10 of the 10 HTLV-I/II infected 
individuals tested reacted strongly with the relatively 

25 large p21E recombinant protein 2A3B. However, only 2 

out of the 10 HTLV-I/II antisera tested reacted with 
either the 2A2B or the 3A3B recombinant proteins. 
Similarly, when the anti-p21E EBV activated B cell line 
tissue culture supernatants were tested they both 

30 reacted with the recombinant protein 2A3B but not 
either 2A2B or 3A3B. This suggests that the central 
portion of 2A3B contains the immunodominant epi~ope of 

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

35 2B3A, which contained 44 amino acids from the central 
portion of. the 2A3B was tested. 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-p21E EBV 
acti·ra.ted B cells tested produced antibodies which 
recognized the 2B3A. 

The location of the epitope recognized by sera 
that react with the p21E recombinant protein, but are 
negative for HTLV-I or HTLV-II nucleic acids by PCR was 
also determined. 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 p21B are differentiatable. 

lS With reference again to Fig. 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 the invention indicated that 
neither peptide is immunoreactive with 2 HTLV-I and 2 

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

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

prepared from bacterial lysates of transformed 
bacteria, as detailed in Example 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 

35 

was pelleted by centrifugation. 
The supernatant fraction was passed over a 

glutathione agarose column, and bound proteins were 
eluted with 5 mM glutathione. Protein containing 
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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 immunoreactive with all of the 

15 HTLV-I and HTLV-II positive sera, but was not 
crossreactive with non-~nfected 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 i.mmunoreactive with the 

20 p21E peptide). 

T5lble 2 

p2U Reccmbinaat 
Sera Proteins 

D2B 2BlA 3.AJB 

25 lm.V-I Infected PCR + 1/8 26/26 U/26 

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

D21E Ialllunoreactive HTLV PCR (-) 4/16 0/18 18/lli 

HTLV Reqative/p21B Necrative 0/1 0/7 l/7 

30 IV.. HTLV-I and HTLV-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~ an enzyme-immuno-
35 assay for screening human sera for HTLV-I or HTLV-II 

infection. In this assay format, a solid phase reagent 
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The First general assay type is an enzyme-immuno­
assay for screening human sera for HTLV-I or HTLV-II 
infection. In this assay format, a solid phase reagent 
having surface-bound 2B3A peptide is reacted with 

s 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(s} also bound 

15 to the solid support. The reagent is again washed, to 
remove.unbound antibody, and the amount of reporter 
associated with the 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 soli~ support. 

The second assay type is an enzyme immunoassay for 
both detecting antibodies to HTLV-I and HTLV-II and 

25 differentiating HTLV-I and HTLV-II infected 
individuals. In this assay·fo?:lllat, recombinant peptide 
antigens capable of specifically detecting- antibodies 
against HTLV-I, or HTLV-II, or both BTI.aV-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 prefooned essentially 
as described above. 

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

includes a solid support 10 which forms part of a kic 
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, ana 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 buc 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 HTLV-I p21E peptide, 
but in which the serum itself shows· no evidence of 
HTLV-I or HTLV-II infection, e.g., by PCR detection of 

15 HTLV-specific sequences. 
Reaction zone 16 has surface attached peptide 

molecules which are immunoreactive specifically with 
serum antibodies from HTLV-I infected--individuals. One 
preferred HTLV-I peptide is the MTA-1 peptide 

20 identified above (SEQ IO NO: 3). A variety of related 
gp46 peptides,· including MTA-4, MTA-5, and Kl63 Call 
shown in Fig. 11) may also be employed. 

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

25 serum antibodies from HTLV-II infected individuals. 
One preferred HTLV-I peptide is the KSS peptide 
identified above (SEQ ID NO: 4). Other preferred HTLV­
II peptides are the KlS and K34 peptides identified 
above (SEQ IO NO: 4 and SEQ IO 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 with 
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 

5 solid support surface, either by non-specific 
adsorption, or chemical derivatization, are well known. 

In a typical assay method, a suitable dilution of 
a serum 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 cOV.er the zone, e.g •. , 50-200 µl 
serum sample. The serum is incubated with the reagent 
under conditions sufficient to allow immunoreaction of 
the serum antibodies with the support-bound peptides. 

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

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

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

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

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

30 a detectable immunoreaction. In the present case, no 
reaction with the second zone has occurred, alth~gh 
so.me HTLV-I samples may be immunoreactive with the lA.38 
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 confi:rms 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 fonnat includes, in addition to one of the g2l 

peptide antigens described in this invention, one or 

more gp46 recombinant.peptides, described in U.S. 

20 Patent No. and PCT patent application 

P~/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 p2lB protein (Lal, et al.; Lipka, et al., 1991). 

The sera is diagnosed as being infected with HTLV-I or 

HTLV-II by the reactivity it displays towards the HTLV-

35 I gp46 peptide antigen MTAl and the HTLV-II gp46 

peptide antigen KSS. 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, et 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 reac;tivity of 
the 2B3A peptide with sera from uninfected individuals 
who crossreact with the p21E recombinant protein, this 
assay would be expected to have a much greater 
specificity for BTLV infected individua1s 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 
p21E recombinant protein, and so may be positive on 
HTLV screenin~ ~ssays, will react only with _the 3A3B 
protein. This :ibodiment would have the advantage of 

30 providing an a _gen which will give a positive signal 
for both the truiy 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. H'I'LV-Peptide vaccine Compositions 
Also included.in the invention is a vaccine 

composition contairiirig the 2?3A peptide immunogenic 
peptide CC!-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 immunogenic 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 
albumin, and the like. 

15 The 2B3A peptide may be conjugated to the carrier 
by a variety of known methods, including chemical 
derivatization and by genetic engineering techniques. 
Such latter technique is 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 adjuvant when used, and the number of inoculations 
desired to be used. 

Individual inoculations for a human patient typi­
cally contain unit doses of about 10 micrograms to 
about 100 milligrams of polypeptide, exclusive of any 

35 carrier to which the polypeptide may be linked. If de­
sired, a series of doses may be administered over a 
period of time for optimum immunity. Unit dosage fonns 
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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 the 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 Anti-2B3A Mabs 
Hybridomas which·produce anti-2B3A antibodies can 

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

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

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

30 with Epstein-Barr virus (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 ouabaic, 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-

15 

tested for immunoreactivity with the 2B3A peptide. 

Positive subclones are expanded and are further tested 

for immunoglobulin isotype and for 2B3A peptide 

iumiurioreactivity. 

B. Preparation of Human Reconibinapt Anti-2B3A 
Antibodies 

cultures of hybridomas which produce anti-2B3A 

Mabs are prepared as above. Messenger RNA {mRNA) is 

20 isolated from the cells, and the mRNA is used to 

produce corresponding cDNA's according to well-known 

methods (Maniatis). 

The coding sequences for the light-chain and 

heavy-chain variable regions of the immunoglobulin 

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.IgG1 

5 vector. The vector can be constructed by modifying a 
pcDNAl vector (Invitrogen, San Diego, CA)) by addition 
of a IgG heavy-chain constant coding region (Larrick, 
1992) . The two plasmids are then cotransfected into 
either CHO or GLI-H7 cells using lipofection or 

10 electroporation. Selection for the heavy plasmid was 
carried out using antibiotic GBNETICIN'"' (G418, BRL 
#860-1811!). Cells are assayed for IgG production and 
subcloned. The subclones·are assayed for binding to 
the 2B3A peptide. Positive clones were subcloned 

15 several times to guarantee purity. 
Alternatively, a clone selection method, such as. 

has been described (Huse, Mccafferty) may be used to 
generate recombinant anti-2B3A antibodies, employing as 
a source of B lymphocyte variable-region coding 

20 regions', cDNAs prepared from B lymphocytes isolat~~ 
from a human infected with HTLV-I or HTLV~II. 

The cDNA's are inserted into phage vectors, the 
vectors are expressed in a suitable E. coli bacterial 
host, and the released phage are selected by affinity 

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

C. Passive vaccine Compositions 

30 The human anti-2B3A Mabs or Ra.bs prepared as above 
are emplQyed in a vaccine composition for use in the 
treatment and/or prophylaxis of HTLV-I and/or HTLY·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 irrunune response in which macrophages destroy s 
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. 
Preferred antibody dosage is in the range between about 

10 o.s to s 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 peptides 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-3A3~ 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, and 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 crossreaetive 
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 part:ial 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 ~gtlO library. The 
resulting library would be pr~bed with labeled 

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

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 nitro blue tetrazolium CNBT), S-bromo-4-
chloro-3-indolyl phosphate CBCIP), 5-bromo-4-chloro-3-

20 indolyl-P-D-galactopyranoside (X-gal} and isopropyl ~­
D-thiogalactopyranoside (IPTG) were obtained from 
Sigma. 

The GLI-H7 cell line is a human-mouse 
heteromyeloma. fusion partner cell line, constructed 

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

30 Chinese Hamster Ovary cells (DUX-B11) were obtained 
from L.A. Chasin (Urlaub). 

35 

Cell culture media CPFHM, RPMI, IMDM) were 
obtained from Gibco Laboratories. 

Example 1 

Preparation of 2B3A and. 3A3B Recombinant Peptides 
A. Constructing Expression Vectors 
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A plasmid containing a full-copy DNA insert 
derived from the HTLV·I genome was obtained from Ors. 
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 1.0 µM of the appropriate oligonucleotide 
primers. PCR amplification was carried out for 25 
cycles of template denaturation (1 minute at 94°C), 
primer annealing (2 minutes at 50°C), and primer 

25 extension (2 minutes at 72°C). Amplified DNAs were 
purified, digested for 2 hours with the appropriate 
restriction enzymes and ligated into the expression 
vector pGBX-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 Antibodies for Screening 
Peripheral B cells were isolated from an 

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

a 96 well microtiter plate as previously described 
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(Perkins; Foungl. After 2 days in culture specific 

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

S detected, and the EMS immortalized B cells were then 
grown in culture for about l 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 BLOTTO and used to screen the 
isolated gp21 recombinant proteins. Upon subsequent 

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

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

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

c. Screening Imrounogenic Peptides 
Plasmid containing bacteria were screened for 

protein production by Western blot analysis of crude 

30 lysates prepar~d 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 SDS gel (Laemmli) . The resulting gel 
was electroblotted onto nitrocellulose filter paper 

35 (Schleicher and Schuell, Keene, NH) and the HTLV-I 
Western blots were incubated overnight at room 
temperature with EBV activated B cell tissue culture 
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supernatants diluted 1/2 .(Example lBl, or HTLV-infected 
or control antisera diluted l/100. All sera and 
supernatants were diluted.into BLOTl'O (10 mM TRIS-HCl, 
pH 7.4, St nonfat dry milk, 2.St normal goat sera, and 

5 0.5% Tween-20). The Western blots were washed 3 times 
with TTBS wash buffer (10 mM TRIS-HCl pH 7.4, 150 mM 

NaCl, o.ost Tween-20) for s minutes each. 
Bound human IgG was detected by a 1 hour 

incubation with goat-anti-human IgG conjugated to 
10 alkaline phosphatase (Promega, Madison, WI) for l hour. 

This was followed by 4,5 minute rinses with''!TBS. 
Bound s~cond_ antibody was detected by incubating the 
strips in a substrate solution containing 5-bromo-4-
chloro 3-indolyphosphate (BCIP) and Nitroblue 

15 tetrazolium (NBT) in 100 DIM TlUS-HCl, pB 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 l. 

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

25 construction, and would allow for ·the production of the 
desired recombinant proteins. 

D. pyrification of RecQD!binant Antigens 
Purification of recombinant fusion protein was 

30 performed essentially as described (20). Briefly, a 10 
ml overnight culture of bacteria containing the . 
recombinant plasmid of interest was diluted l/100 into 
flasks containing 500 mls NZ'YDT media (Maniatis, et 
al.) with 100 ~g/ml ampicillin. Expression of fusion 

35 protein was induced by he addition of IPTG (final 
concentration 0.2 mM) c~ 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 

s proteins were solubilized by the addition of Triton­
XlOO (Sigma, St. Louis, MO) to l.Ot, ONAse I to l 
~g/ml, and Aprotinin to 1.0t. After incubation for s 
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 determine if the recombinant 
protei~ were_s~lubilized by the ~ove procedure. 

The 2A3B, · 2A2B, and 3A3B recombinant proteins were 
15 all present in the soluble fraction. For all 3 of the 

recombinant proteins a l 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 colunm containing 0.8 ml of 

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

25 containing 5 mM glutathione in 50 mM Tris pH 8.0 and 

10, 1 ml fractions were collected. The location of the 
peak of eluted protein was determined by measuring the 
absorbance at 280 mn of the fractions 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 pµrifie<i p21E Recolnbinant~ 

vs. H'fLV-I. HTLV-II and p21E Indetenninate Sera 
A. AAtisera 

s. The antisera used in these analyses included a 
well-characterized panel of sera from 26 HTLV-I, and 20 
HTLV-II infected individuals (Lipka ec al. 1991; 

Hadlock ec al. 1992). All of theHTLV-I and HTLV-II 

10 

sera had antibody profiles meeting standard criteria 
for RTLV 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. 

1992bl. Similarly, the 32 HTLV-II infected individuals. 
were identified by their reactivity towards the 
recombinant HTLV-II antigen lCSS and/or by PCR using 
HTLV-II specific primers and probes (Lipka ec al. 

20 1992b) . 
The gp21 peptide antigens were also tested.for 

their immunoreactivity with sera from 7 HTLV-I negative 
individuals and sera from 18 individuals whose· ·sera 
were reactive with the p21E recombinant protein but who 

25 were negative for the presence of HTLV nucleic acids 
when tested by PCR using·HTLv-I·and HTLV-I specific 
primers and probes. In addition these 18 p21E reactive 
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 Jl03 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 calif ornia area or were provided by the Center 
for Disease Control, Atlanta, Georgia. 
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B. Seroreactivity of pµrified Recombinant 
Peptides 

The recombinant proteins 2A2B, 2B3A, and 3A3B were 
prepared as in Example 1. Aliquots of the purified 

5 proteins were separated under reducing conditions on a 
ll.5% polyacrylamide gel (Laemml.li). The resolved 
proteins were electroblotted onto a nitrocellulose 
membrane, blocked with BLOTI'O, air dried, and cut into 
3 nm wide strips. . 

10 In the assay, the test strips from above were 
first rehydrated in Ti'Bs buffer, and the strips were 
incubated overnight with human test sera, diluted l:SO 
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 DIM MgC12• Color development was 

20 continued until a uniform background developed on the 
strip and was halted by rinsing the strips two times 
with de-ionized water. The recombinant proteins 2A2B, 
2B3A, and 3A3B were tested against the panels of HTLV 

infected and negative sera described in example 2A. 
25 The results of the immunoassays are given in Table 2 

above. 

30 
Example 3 

Construction of pSXRP.Jsappa-Ig 
Construction of the marmnalian expression vector 

pSXRD.kappa-Ig was performed in several steps. The 
base vector is pUC18. _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 site 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 into the PvuII site immediately 
preceding the SV40 promoter and the Hind.III 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 
the junction between the RSV promoter and the Neo 
selectable marker, and Cd) the murine DHRF ~NA, 
bounded by a BglII site at the 3 •_ .. end. The restriction 
sites were inserted using PCR. 

25 

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

30 methods of practice are within the contemplation of the 
present invention. 

·d, . 
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l 5 10 15 
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20 25 30 
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35 40 
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30 

35 

40 

45 

(ii SBQOBNCE CHARACTERISTICS: 

(A) LERGTH: 34 amino acids 
(B) TYPE: amino acid 
(DJ TOPOLOGY: linear 

(iii !IJI.Ec:cLE TYPE: protein 

(iii) HYPOTHB'l'Ic:AL: RO 

(vi I ORIGIIQL SODRCB: 

CCI INDIVIDUAL ISOLATE: 3AlBC, Fig. 6 

{ix) FEATCRB: 

(Al RAMB/ICEY: Modified-site 
(Bl LOCATIOlf: S 
(D) OTHER INFORMATION: /notes •where X&a is R or c• 

SUBSTITUTE SHEET (RULE 26) 
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35 
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45 Gly 

44 

(ix) FEATURE: 

(Al NAME/KEY: Modified-site 
(8) LOCATION: 7 

PCT /US94/0ll70 

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

(ix) FEATURE: 

(Al NAME/KEY: Modified-site 
(8) LOCATION: 10 

(0) OTHER INFORMATION: /note• "where xaa is T or s• 

(ix) FEATCRB: 

!Ai NAME/KEY: Modified-site 
(Bl LOCATION: 12 

(0) OTHER INFORMATION: /note• "where xaa is S or T• 

(ix) FEATCRB : 

<Al NAMB/J:BY: Modified-site 
CB) LOCATXON: 15 

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

Cixl FEATCRB: 

(Al NAME/KEY: Modified-site 
(Bl LOCATION: 16 

(0) OTHER INFORMATION: /note• "where xaa is I, H or v• 

C ix) FEATCRB: 

Cixl 

(Al NAME/KEY: Modified-site 
(8) LOCATION: 25 
(0) OTHER INFORMATION: /note• 

FEATCRE: 

(A) NAME/KEY: Modified-site 
CBI LOCATION: 28 

"where xaa 

(0) OTHER INFORMATION: /note• "where xaa 

(xi) SEQODC:B DBSCRIPTION: SEQ ID NO:l: 

is Nor K• 

is Lor I" 

Gln Glu Gln Cys xaa Phe xaa Asn Ile XA& Asn XA& His Val X&a 

l 5 10 !5 

Le\ '.u.Arq Pro Pro Leu Glu xaa Arq Val X&a. Thr Gly Trp 

SUBSTITIJTE SHEET (RULE 26) 
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20 25 30 

Leu Asn 
5 

(2) INFORMATION FOR SEQ ID N0:3: 

(i) SB~CB CHARACTERISTICS: 
10 (A) LBRGTH: 48 amino acids 

(BJ TrPB: amino acid 
(0) TOPOLOGY: linear 

{ii) !K>LBCCLB T!PB : protein 
15 

(iii) HYPO'l'HBTICJU.: RO 

(vi) ORIGINAL SOORCB: 
(CJ INDIVIDOAL ISOLAT!l: MTA·l, Fig. 9 

20 

(xi) SEQCimCB DESCRIPTION: SEQ ID NO:l: 

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

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 Aan Leu Asp His Ile Leu Glu Pro Ser Ile Pro Trp Lys Ser 
35 Lys 

35 40 

4 0 (2) DTPORMATION FOR SBQ ID NO: 4: 

45 

(i) SBQOBRCB CHARACl'BlUSTICS: 
(A) LB!IG'l'H: 44 amino acids 
(8) TlCPE: amino acid 

(D) TOPOLOGY: linear 

SUBSTITUTE SHEET (RULE 261 
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(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

Cv.i) ORIGINAL SOURCE: 

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

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

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

l s 10 15 

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

20 25 30 

His Val Leu Thr Pro Ser Thr Ser TJ:p Thr '1'hr Lys 

35 60 

(2) IHFORlaTIOH FOR SEQ ID NO: S: 

(i) SEQOENCE CHARACTERISTICS: 

(A) LENGTH: 427 base pairs 

(B) TYPE: nucleic acid 

(C) STRAmllD!IESS: double 

CD) TOPOLOGY: linear 

(ii) !!l):r.BCDLE TYPI: DD. (gencmi:c) 

(iii) H!'PO'l'BETICAL: RO 

(vi) OlUGIDL SOORCE: 

(C) IRDIVIDOAL ISOLA.TB: p21E(IJCS, Fig. 2A 

(xi) SBQOBNCE DBSCRIPTIOH: SEQ ID RO:S: 

TCC'l"1"GTCAC C'l'GT'l'CCCAC CCTAGGATCC CGCTCCCGCC ~C GGTGGCGGTC 

60 

4 5 TGGCTl'GTCT CCGCCCTGGC CATGGGAGCC GGAG'l'GGCTG GCGGGATTAC CGGCTCCATG 

SUBSTITUTE SHEET (RULE 26) 
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47 

120 

TCCCTCGCCT CAGGAAAGAG CCTCCTACAT GAGGTGGACA AAGATATrl'C CCAGTrAACT 

180 

CAAGCAATAG TCJt.UflJ\CCA CJ>~'O.UATCTA CTCAAAATI'G CGCAGTATGC TGCCCAGAAC 

240 

AGACGAGGCC TTGATCTCCT G'l'TCTGGGAG CAAGGAGGAT TATGCAAAGC ATTACA~.A 

lO 300 

20 

25 

30 

35 

CAGTGCCGTT TTCCGAATAT TACCAATTCC CA'l'GTCCCAA TACTA01'GA AAGACCCCCC 

360 

GCTCGAG 

42'7 

(2} INFORMATION FOR. SEQ ID NO: 6: 

(i) SBQUBNCB CHARAC'l'BllSTICS: 

CA) · LENGTH: 142 amino acids 

CB} TYPE: amino acid 

CD} TOPOLOGY: linear 

Ciil !IJLBCD'LB TYPB: protein 

(vi) ORIGIDL SOOR.CB: 

(C) l:l'mrvJ:DtJAL :ISOLATE: p21K (l:) , Fig. 2A 

(xi) SBQUBNCB DBSCR.IPTIOR: SEQ ID R0:6: 

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

40 Val 

1 5 10 15 

Pro Val Ala Val Trp Leu Val Ser Ala Leu Ala Met Gly Ala Gly 

45 Val 

SUBSTITUTE SHEET (RULE 26) 

-------



WO 94118322 PCTIUS94/01170 

48 

20 2S 30 

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

JS 40 4S 

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

so SS 60 

Lya Aan His Lya Asn Leu Leu Lya Ile Ala Gln Tyr Ala Ala Gln 
15 Aan 

6S 70 75 
80 

Arq Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cya 
20 Lya 

85 . 90 95 

Ala Leu Gln Glu Gln Cys Arg Phe Pro A8l1 Ile Thr Aan Ser His 
25 Val 

100 105 110 

Pro Ile Leu Gln Glu Arg Pro Pro Leu Glu Aan Arg Val Leu Thr 
30 Gly 

115 120 125 

Trp Gly Leu Aan Trp Asp Leu Gly Leu Ser Gln Trp Ala Arg 
35 130 135 140 

( 2 l Il'IFORHATIOR FOR SEQ ID NO: 7: 

40 

45 

( i l SEQUENCE CHARAC'l'BlUSTICS: 

(A) LB!IGTH: 480 base pairs 
(Bl TrPB: nucleic acid 
(Cl STRARDEDRBSS: double 
(DI TOPOLOGY: linear 

r-::- ·-----· - --··--·. ···-·. 
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10 

49 

(iil MOLECCLE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOUR.CB: 
(C) INDIVIDUAL ISOLATE: p2lE{II)CS, Pig. 2B 

(xi) SEQUENCE DBSCRJ:PTION: SEQ ID N0:7: 

'lTCCCTCGCT CCCGTACCTC C'l'CCGGCGAC AAGACGCCGC CGTGCCGTI'C CAATAGCAGT 
60 

GTGGCT1'GTC TCCGCCCTAG CGGCCGGAAC AGGTATCGCT GG'1"GGMn'AA OGGCTCCCT 

15 120 

ATCTCTGGC'l' 'l'CCAGTAAAA GCC'l'TC'l'CC'1' cmGGTl'GAC A..2'~ CCCACCTI'AC 
180 

2 0 COGGCCATA GTCAAAAATC ATO-~•~•ACAT CCTCCGGGTI' GCACAGTA'l'G CAGCCCAAAA 

25 

240 

GCAA"l'GT'l'GC 'l"l'CCTCAACA TCAG'1'AACAC TCATG'l'ATCC GTCCTCCAGG AACGGCCCCC 
360 

TC'1TGAAAAA CGTGTCATCA CCGGCTGGGG AC'l'AAAC'l'GG GATCT"l'GGAC TGTCCCAA'l'G 

30 ·'20 

35 

40 

45 

GGCACmGJ.A GCCCTCCAaA CAGGCAT.AAC CATTCTCGCT CTACTCCTCC TCGTCATATl' 

480 

(2) IlO'OR!fATION FOR SBQ ID NO: 8: 

( i) SBQDBRCB CHARACTIRISTXCS: 

(A) LENGTH: 160 amiao acida 
{B) TYPE: amino acid 
(DI TOPOLOGY: linear 

(ii) !!DI.ECOLE TYPE: protein 

(iiil HYPO'nlETICAL: NO 

stSSITTUrE SHEET (RULE 26} 
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so 
{vi) ORIGINAL SOORCB: 

(C) INDIVJ:DOAL ISOLATE: p2lE{II), Fig. 28 

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

Ser Leu Ala Pro Val Pro Pro Pro Ala Thr Arg Arg Arg Arg Ala 
Va.l 

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 Lys Ser 
Leu 

35 40 45 
20 

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

so SS 60 
25 

Lya A.an His Gln A.an Ile Leu Arg Val Ala Gln 'l'yr Ala Ala Gln 
Asn 

65 70 75 
30 80 

Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cya 
Lya 

as 90 95 
35 

Ala Ile Gl.n. Glu Gln Cya Cya Phe Leu A.an Ile Ser Asn Thr His 

Val 

100 105 110 

40 

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

115 120 125 

45 

SUBSTITUTE SHEET (RULE 26) 
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lS 

20 

25 

51 

Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser GlD Trp Ala Arg Glu 

Al& 

130 135 140 

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

Leu 

145 150 155 

160 

(2) INFORMP.TIOB FOR SEQ m NO:!J: 

(i) SEQCBNCB CHARACTERISTICS: 

(Al LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 
(C) STRANDEDRESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECDLE TYPE: DNA (gencmic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOtJRCE: 

(Cl INDIVID'CDU. ISOLATE: FP-lA, Fig. 3A 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:!J: 

3 0 TCCGAA'1'TCT CCATGGGT'l'C CTl'GTCACCT GTl'CCCACC 

35 

40 

45 

39 

(2) INFORDTIOB FOR SEQ ID NO:lO: 

(il SBQUDCE CHARACTERISTICS: 
(A) LBRGTH: 36 baae pairs 

(Bl TYPB: nucleic acid 
(C) STRAllDEDNBSS: single 

(D) TOPOLOGY: linear 

(ii) alt.ECOLE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

SUBSTITUTE SHEET (RULE 26' 
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20 

25 
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(vi} ORIGINAL SOURCE: 

(C} INDIVIDtlllL ISOLATE: FP-2A, Fig. 3A 

Cxil SEQUENCE DESCRIPTION: SEQ ID NO:lO: 

TCCGAA'lTCG GATCCTGGCT TGTCTCCGCC CTGGCC 
36 

(2) INFORMATION FOR SEQ ID NO:ll: 

(i) SEQtJBNCE CHAJW::TBlUSTXCS: 
(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(CJ STRANDBDBBSS: single 
(D) TOPOLOGY: linear 

(ii) MOLBCOLB TYPE: DNA (genanic) 

(iii) HYPO'nmTICAL: NO 

(vi) OJUGIDL SOURCB: 
(Cl INDIVIDtDU. ISOLATE: FP-111'1, Fig. 3A 

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

GCGAA'1'TCGG ATCCATAGTC AAMACCACA AAA.ATC 

30 36 

35 

40 

45 

(2) IRFORMATION FOR SEQ ID NO:l2: 

(i) SBQUBNCB CHARACTERISTICS: 
CAI LBNGTH: J.l base pairs 

(B) TYPS: nucleic acid 
(C) STRARDEDRBSS: single 

CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

( i: HYPOTHETICAL: NO 

(Vi) ORIGINAL SOURCE: 

SUBSTmJTE SHEET (Rul.E 26'1 
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(C) INDIVIDUAL ISOLATE: MF2, Fig. lA 

(xi) SEQtn: .. 1CE DBSCRZPTION: SEQ ID RO:l2-: 

CCGAATl'CGG ATCCCTCCTG '1TCT'GGGAGC AAGG 
34 

lO (2) INFORMATIOB FOR SEQ ID NO:ll: 

(i) SEQUBNCE CHARACTERISTICS: 
(A) LENGTH: 42 baae pair• 
(B) TYPE: nucleic acid 

15 (C) STRARDBDRESS: single 
(D) TOPOLOGY: linear 

20 

25 

30 

35 

40 

45 

(ii) MOLECOLE TYPB: DRA (gencmic) 

(iii) HYPO'l'HETICAL: NO 

(vi) ORIGINAL SODRCB: 
(C:) INDIVIDmL ISOLATE: FP·3A, Fig. 3A 

(xi) SBQOENCB DBSCRZPTXOB: SEQ ID NO: 13 : 

TCCGAATI'CA CT1IG'1'GGATC C01'Gl12'CAG TGc:CGllll'C CG 

42 

(2) INFORMATIOB FOR SBQ ID NO: U : . 

(i) SBQOERCE CHARAC'l'BllSTIC:S: 
(A) LBRGTH: 48 base pair• 
(B) TrPB: nucleic acid 
(C:) STRARDBDRBSS: single 

(D) TOPOLOGY: linear 

(ii) !DLECDLE TYPE: DNA (gencmic) 

(iii) HYPOTHETICAL: RO 

(Vi) ORIGimu. SotJRCE: 

(C) INDIVIDtJAL ISOLATE: RP·lB, Fig. 38 

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

ACCACTAGTA CCACCACCAC .CGAA'ITCCAC CGGTACCGCT CGGCGGGA 
s 48 

10 

15 

20 

25 

(2) INFORMATION FOR SEQ ID NO:lS: 

(i) SEQOJmCE CHARACTERISTICS: 

(A) LBNG'l'B: 30 base pairs 
(B) TYPE: nucleic acid 
(C) STRARDBDRBSS: single 
(D) TOPOLOGY: linear 

(ii) MOLBCDLE TYPE: DRA (genomic) 

Ciii) HYPOTHETICAL: l\10 

(vi) ORJ:GIHAL SOORCB: 
(C) INDIVIDtDU. ISOLATE: RP·2B, Fig. 38 

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

3 0 (2) INFORMATZON FOR SEQ ID NO: 16: 

35 

40 

45 

(i) SBQCDCE CHARACTERISTICS: 

CA) LENGTH: 26 base pairs 
(B) TYPE: nucleic acid 
(CJ STRJUllDBDfiBSS: single 

(D) TOPOLOGY: linear 

(ii) MOLBCCLB TYPE: DHJ\ (gencmic) 

!iii) HYPOTHETICAL: NO 

{vi) ORIGINAL SOCRCE: 
CC) INDIVIDtDU. ISOLA.TE: RP-MRl., Fig. 38 

SlJBST1TUTE SHEET (RULE 26l 
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(xi) SEQ~ DESCRIPTION: SEQ ID NO:l6: 

(2) INFORMATION FOR SEQ ID NO:l7: 

(i) SEQOENCB CHARACTERISTICS: 
(Al LEBGTH: 31 base pairs 
(Bl TYPE: nucleic acid 
(C) STRARDEDRESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECCJLE TYPE: DNA (genomic) 

(iii) HYPO'l'HETICAL: BO 

(vi) ORIGDmL SOCRCE: 
... 

(C) Il'mXVIDOAL ISOLATE: MIU, Pig. 38 

(xi) SEQCDCB DBSCRIPTION: SEQ ID·NO:l7: 

2 5 CGCGAA'l'TCC AGGMJATCAA GGCCTCGTCT G 

30 

35 

40 

45 

31 

(2) INFORMATIOB FOR SEQ ID RO:l8: 

(i) SBQCDCB CHARACTERISTICS: 
(A) LENGTH: 3 o base pairs 
{Bl TYPE: nucleic acid 
(Cl STRARDEDRESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECCJLE TYPB: DNA (genaaic) 

(iii) KrPOTHETICAL: RO 

(vi) ORIGINAL SOURCE: 
(Cl Il'm:rvmtJAL ISOLATE: RP·lB, Fig .. 38 

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

StJBSmUTE SHEET (RULE 26) 
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TGGGAA.Tl'CG 'ITAAGGCCCC AGCCAGTCAG 
30 

56 

5 (2) INFORMATION FOR SEQ ID NO:l9: 

10 

15 

20 

(i) SEQUENCE CHARACTERISTICS: 
CA) LENGTH: 18 amino acids 
(Bl TYPE: amino acid 
CD) TOPOLOGY: linear 

(ii) MOLECOLB TYPB: protein 

(iii) HYPOTHETICAL: RO 

(vi) ORIGIIQL SODRCE: 

(C) INDIVIDUAL ISOLATE: lAlB, Fig. 4 

(x:i) SEQtJENCB DESCRIPTION: SBQ ID R0:19: 

PCT /US94/0l170 

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

l s 10 
·25 

Pro Val 

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

35 

40 

45 

(i) SEQCDCE CHARAC'l'BRISTICS: 
(Al LBBG'l'H: 47 amino acida 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECDLB TYPE: protein 

(iii) HYPOTHETICAL: RO 

(vii ORIGINAL SODRCE: 
(C) IM>IVIDtJAL ISOLATB: 2A2B, Pig. 4 

{xi) SEQOENCE DESCRIPTION: SEQ ID N0:20: 

SUBSTfTUTE SHEET (RULE 26} 
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TJ:P Leu Val Ser .Ala Leu Ala Met Gly Ala Gly Val Ala Gly Gly 
Ile 

l 5 10 15 

5 

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

20 25 30 

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

35 40 45 

15 (2) INFORMATJ:ON FOR SEQ ID R0:21: 

(i) S:SQOENCB CHARACTBRZSTICS: 
(AJ LDGTH: 86 amino acid8 
!Bl TrPB: amino acid 

20 (D) TOPOLOGY: linear 

(ii) MOLBcm.:s TYPE: protein 

(iii) KYW'lHB:tICAL: RO 
25 

(vi) ORIGINAL SOCIRCB: 

(C) INDIVIDtJAL ISOLATE: 2A3B, Fig. 4 

30 (xi) SBQOBNC:B DESCRIPTION: SBQ m R0:21: 

Trp Leu Val Ser Ala Leu Ala Met Gly Ala Gly Val Ala Gly Gly 
Ile 

l 5 10 15 
35 

Thr Gly Ser Met Ser Leu Ala Ser Gly Lya Ser Leu Leu His Glu 
Val 

20 25 30 
40 

Asp Ly• Asp Ile Ser Gln Leu Thr Gla Ala Ile Val Lye Asa Hi• 
Lya 

35 40 45 
45 

SUBST1TUTE SHEET (RUt.E 26l 
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5 

Glu 

80 

10 

15 (2) 

20 

25 

30 

Ala 

35 

Leu 

40 

45 
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Asn Leu Leu Lys Ile Al.a Gln Tyr Ala Ala Gln Asn Arg Arg Gly 

so SS 60 

Asp Leu Leu Pbe Trp Glu Gln Gly Gly Leu Cys Lys Al.a Leu Gln 

65 70 

Gln Cys Cys Phe Leu Aan 
85 

INFORMATION FOR SEQ ID lll0:22: 

(i) SEQUENCE CHARAC'l'BRXSTICS: 

(A) LENGTH: H amino acids 
(B) TYPI: amino acid 
(D) 'l'OPOLOGY: linear 

(ii) !!IOLBCOLB TYPI: protein 

(iii) HYPOTHETICAL: 1'0 

(vi) ORIGINAL SOORCB: 
(C) i:NDIVIDC'AL ISOLATE: 2B3A, 

75 

Fig. S 

(xi) SIQUBHCE DESCRIPTION: SBQ ID 1'0:22: 

Ile Val Lys Asn His Lya Am1 Leu Leu Ly• Ile Ala Gln Tyr Ala. 

1 s 10 15 

Gln A811 Arg Arg Gly Leu Asp Leu Leu Pbe Trp Glu Gln Gly Gly 

20 25 30 

Cya Ly• Ala Leu Gln Glu Gln Cys Arg Phe Pro Asn 
35 ,0 

SUBSTITUTE SHEET (RULE 28l 
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121 INFORMATION FOR SEQ ID N0:23: 

5 

10 

15 

Ile 
20 

Gly 
25 

30 

35 

40 

45 

: -~. 

Ii) SEQUENCE CHARACTERISTICS: 
(Al LENGTH: 34 amino acids 

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

(ii I MOLECDLE TYPB: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIBAL SOtJRCB: 
(C) IHDIVIDmU. ISOLATE: 3AJB, Pig. 6 

(xi) SEQtJDCB DESCllPTION: SEQ ID R0:23: 

Gln Glu Gln CyB Arg Phe Pro Asn Ile Thr Asn Ser His Val Ser 

1 s 10 15 

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

20 

Leu Asn 

( i) SBQDDCE CHARACl'ERISTICS: 
(A) LDGTH: 25 amino acids 

(B) TYPB: amino acid 

(D) TOPOLOGY: linear 

(ii) HJLBCOLB TrPE: protein 

!iii) HYPOTHETICAL: RO 

(vi) ORIGIDL SOtJRCB: 

25 

(C) Im>IVIDUAL ISOLATE: MP1R2, Fig. 4 

SUBSTITUTE SHEET (RULE 26) 
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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 

5 1 5 10 15 

Gln Asn Arg Arg Gly Leu Asp Leu Leu 
20 25 

10 

(2) INFORMATION FOR SEQ ID N0:25: 

15 

20 

25 

30 Gln 

35 

(i) SEQtJENC:E CKMACTEJUSTl:CS: 

CA) LENG'nl: 21 amino acids 
(Bl TYPE: amino acid 
(DJ TOPOLOGY: linear 

(ii) MOLECOLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOORCB: 

(CJ INDIVJ'.DOAL ISOUTE: MF2Rl, Fig. 4 

(xi) SEQCJENCE DESCRIPTION: SEQ ID N0:2S: 

Leu Leu Phe Trp Glu Gln Gly Gly Leu Cya Lys Ala Leu Gln Glu 

l 5 

Cya Arg Phe Pro Asn 
20 

10 15 

(2) INFORMATION FOR SEQ ID N0:26: 

40 

45 

(i) SEQCJENCE CHARACTERISTICS: 
(A) LBNG'nl: 63 amino acids 
(B) TYPE: amino acid 
(DJ TOPOLOGY: linear 

(iii MOLECDLE TYPE: protein 

SUBSTITUTE SHEET (RUL.£ 28) 
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(iii) HYPO'nlBTICAL: NO 

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

5 

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

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

l 5 10 15 

Asn Hia Lya Aan Leu Leu Lya Ile Ala Gln Tyr Ala Ala Gln Asn 

15 Arg 

20 25 30 

Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cy8 Lya 
20 Ala 

35 40 45 

Leu Gln Glu Gln Cye Arg Phe Pro Alln Ile Th.r Ami. Ser Ria Val 
25 so 55 60 

(2) INPORMM'ION FOR SEQ m N0:27: 

30 

35 

40 

45 

(i) SBQDBRCB CHARACTBRISTJ:CS: 
(A) LBlllGTH: 63 amino acids 
(B) TYPB: amino acid 
(D) TOPOLOGY: linear 

(ii) !DLBCtJIB TYPE: prot:ein 

(iii) HrPO"l'HBTICAL: NO 

(vi) OllGIHAL SOORCB: 
(CJ INDIVIDUAL ISOLATE: 283.AM, Fig. 5 

(xi) SEQCBNCB DESCRIPTION: SBQ ID N0:27: 
,· 

Hia Glu Val Asp Lya Asp Ile Ser Gln Leu Thr Gln Ala Ile Val 
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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 Cys Lys 
Ala 

35 40 45 

Leu Gln Glu Gln Cys Cys Phe Leu Asn Ile Thr Asn Ser His Val 
so 55 60 

(2) INFORHATXON FOR SEQ ID' N0:28: 

Lys 

Arg 

(i l SBQCBNCB CHARACTERISTICS: 

(A) LBlllGTH: 63 amino acids 
(B) TrPB: amino acid 
(D) TOPOLOGY: linear 

(ii) HOLBCOLE TYPE: protein 

(iii) _HYPOTHETICAL: NO 

(vi) ORIGIDL SODRCE: 
(C) INDIVI~ ISOLATE: 2B3AB, Pig. 5 

Cxil SBQtJBNCB 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 Lys Asn Leu Leu Lys Val Ala Gln Tyr Ala Ala Gln Aan 

20 25 30 

stSSTITUTE SHEET (RUU 26) 
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Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys 
Ala 

35 40 45 

5 

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

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

15 

20 

25 

Asn 

30 

35 

Gln 

40 

(i) SEQUEJ.llCE CHARACTERISTICS: 

(A) LERGTH: 63 amino acids 
(B) TYPB: amino acid 

(D) TOPOIOOY: linear 

{ii) !IJLECCLE TYPB: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIDL SOORCE: 

(C) INDIVIDUAL ISOLA'!'E: :ZBlJUIJ, Pig. 5 

(xi) SEQUENCE DBSCRIPTION: SEQ ID R0:29: 

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

l 5 10 15 

Ile !Au Arg Val Ala Gln Tyr Ala Ala Gln Aan Arg Arg Gly Leu 

20 25 30 

Leu Leu Phe Trp Glu Gln Gly Gly Leu Cya Lys Ala Ile Gla Glu 

35 40 45 

Cys Cys Phe Leu Asn Ile Ser Asa Thr His Val Ser Val Leu Gl.a 
SO SS 60 

45 (2) INFORHATION FOR SEQ IO NO:lO: 

--
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10 

15 

64 

(i) SEQCENCE CHARACTERISTICS: 

.<Al LENGTH: B amino acids 
(Bl TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECOLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(Cl INDIVIDUAL ISOLATE:- JAJB, Fig. 4 

{xi) SEQOJmCE DESCRIPTION: SEQ ID R>:JO: 

Gln Glu Gln Cya Arg Phe Pro Asn 
l s 

PCT IUS94IOU70 

2 0 (2) INFORMP.TION FOR SEQ ID NO: 3l: 

25 

30 

35 

Pro 

40 

Leu 

45 

(i) SBQUENCE CHJ\RAC"l'ERISTJ:CS: 

(A) LENGTH: 53 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii l MOLEctJLE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOORCE: 

(Cl INDIVIDUAL ISOLATE: 3AJBS, Fig. 6 

(xi) SEQOBNCE DESCRIPTION: SEQ ID N0:3l: 

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

l 5 10 l5 

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

20 25 30 

SUBS1llUTE SHEET (RULE 26l 
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Glu Asn Arg Val Leu Thr Gly Trp Gly Leu Aan T:rp Asp Leu Gly 

3S 

Ser Gln T:rp Ala Arg 

so 

40 4S 

l 0 (2) INFORHATIOR FOR SEQ ID NO: 32: 

15 

20 

25 

30 

35 

40 

45 

Leu 

Leu 

Leu 

(i) SEQCDCE CHARACl'BlUSTl:CS: 

(A) LERGTH: 53 amino acids 

(B) TrPB: amiDo acid 

(D) TOPOLOGY: linear 

(ii) HJLBc:tJLE TrPB: protein 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIDL SOORCB: 

(C) DIDIVIDOAL ISOLATB: 3A3BK, Fig. 6 

(xi) SEQOENCE DESCRIPTION: SEQ ID NO: 32: 

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

l s 10 15 

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

20 25 30 

Glu Am1 Axg Val Leu Thr Gly T:rp Gly Leu Am T:rp Asp Leu Gly 

35 

Ser Gln Trp Ala Arg 

so 

<lO <lS 

(2) INFORMATION FOR SEQ ID N0:33: 

SUISTrruTE SHEET (RULE 26) 
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( i) SEQUENCE CHARACTERISTICS: 
(Al LENGTH: 53 amino acids 
(BJ TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MCI.ECOLE TYPE: protein 

(iii} HYPOTHETICAL: NO 

{vi) ORIGINAL SOORCB: 
(C} INDIVIDOAL ISOLATE: 3A3BCH, Pig. 6 

(xi) SEQOERCB DBSCRIPTIOR: SBQ m R0:33: 

PCT/US94/0l170 

Glu Gln Gly Gly Leu Cya Lya Ala Leu Gln Glu Gln Cya Cya Phe 

1 s 10 lS 

Aan Ile Thr Aan Ser His Val Ser Ket Leu Gln Glu Arg Pro Pro 

20 JS 30 

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

35 

Ser Gln Trp Ala Arg 

so 

40 45 

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

40 

45 

(i) SBQOBRCB CDRACTERISTI:CS: 
(Al LDG'l'H: 53 amino acids 
(B) TYPE: amino acid 
(D l TOPOLOGY: linear 

(ii) !IJLBCCLB TYPE: protein 

(iii) HYPO'nlETICAL: RO 

SU8STI1Utt SHEET (RULE 28) 
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Val 

Ala 

67 

(vi) ORIGINAL SOURCE: 
(C) INDIVIDUAL ISOLATE: 3A3BHJ, 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 s 10 15 

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

20 25 30 

Ile Thr Gly Trp Gly Leu Aan Trp Asp Leu Gly Leu Ser Gln Trp 

35 

Arg Glu Ala Leu Gln 
50 

40 

(2 l INFORD.TION FOR SEQ ID NO: 3 5: 

(i) SEQCJBNCB CHARACTERISTICS: 
CA) LENGTH: 133 base pairs 
(8) TrPB: nucleic acid 
CC) STRJ\RDBDNBSS: double 
(D) TOPOLOGY: linear 

(ii) ll:>LBCCLB TY'PB: DD (gencmic) 

(iii) HYPOTHETICAL: NO 

(vi) ORIGIHAL SOORCE: 

(C) INDIVIDUAL ISOLATE: 283A(IJ, Fig. 7 

(xi) SEQCJBNCB DESCRIPTION: SEQ ID 1'0:35: 

CCATAGTCAA AAACCACA.U AATCTACTCA AAA'I"l'GCGCA GTATGCTGCC CAGAP.CAGA.C 
60 

SU8$l1lUlE SHEET (fUE 26) 
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GAC :::TI'GA TCTCCTGI re TGGGAGCAAG GAGGA.TTA'I'G CAAAGCA.TTA ~ 

l. 

GCCGi 11 l'CC GAA 

5 133 

10 

15 

20 

25 

(2) INFORMATION FOR SEQ ID N0:36: 

( i) SEQO'ENCE CHARACTERISTICS : 

<Al LENGTH: lll base pair~ 
CBl TYPE: nucleic acid 
(C} STRAM>BDDSS: double 

(D) TOPOLOGY: linear 

(ii) MOLBCCLB TYPE: DD. (gencmic) 

C iii) HYPal'HB'nCAL: NO 

(vi} ORIGINAL SOORCI: 

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

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

CCATAGTCAA AAATCATCAA JW:ATCCTCC GGGTl'GCACA GTATGOGCC CAAAAT~ 

60 

GAGGA.Tl'AGA CCTCCTATTC TGGGAACAAG GGGGT'l"l'G'l' CMGGCCATA OGGAGCAAT 

30 l.20 

35 

40 

45 

GTl'GC'I"1'CCT CAA 

133 

(2} IRPORllM'IOlll FOR SBQ ID RO: 3 7 : 

(i) S_EQDENCE CHARACTERISTICS: 

(Al .LENGTH: 10.2 base pairs 

CB) TYPE: nucleic acid 
(C) STRAM>EDDSS: double 

(DI TOPOLoGY: linear 

(ii) MOLECULE TYPE: DRA {genomic) 

SUBSTIMt SHEET (Rlll 26l 
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Ciiil HYPanmTICAL: NO 

(vi) ORIGINAL SOtJRCB: 

(C) INDIVIDUAL ISOLATE: 3A3BCil, Fig. 8 
5 

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

CAAG.H.CAGT GCCG1111"CC GAATATCACT AA'ITCCCATG TCTCAATACT ACAGGMAGA 
10 60 

15 

20 

25 

30 

CCCCCCC'l'TG AGAA'l'CGMn' CC'1"GACTGGC TGGGGCCTl'A AC 
102 

(2 l IRFORMATZON FOR SEQ ID NO: 3 8 : 

(i) SBQOBRCB amRAC'l'BRXSTICS: 
(A) LBRG'l'H: 102 base pairs 
CB> TYPI: nucleic acid 
(C) STRARDBDRISS: double 
(D) TOPOLOG!': linear 

(ii) HJLBCD'LB TYPE: DRA (gencmic) 

Ciiil HYPOTHETICAL: BO 

(vi) ORIGimU. SOORCB: 
(Cl I5DIVIDOAL.ISOLATE: 3A3B(II), Pig. 8 

(xi) SBQDBl!ICB DESCRIPTION: SBQ ID R0:38: 

CAGGAGCAAT G'r.l"GC'lTCC'l' CAACA'1"CAGT AACAC'1"CATG TATCCGTCC'l' COGGAACGG 
35 60 

40 

45 

CCCCC'!CflG AMAACGTGT CATCACCGGC TGGGGM:'1'AA AC 
102 

(2) IRFORMATION FOR SEQ ID RO:l!: 

(i) SEQmmCE CHARACTBRISTICS: 
(Al LBRGTH: 4 7 amino acids 
(8) TYPE: amino acid 

SUBSTTTUTE SHEET (RULE 26) 
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(D) TOPOLOGY: linear 

(ii) MOLECOLE TYPE: protein 

5 (iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SCORCA: 
CC) INDIVID'CIAL ISOLATE: MrA·4, Fig. g 

10 
(xi) SEQOBHCB DESCRIPTION: SEQ ID N0:39: 

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

15 1 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 40 o&S · 

25 

(2) INFORMATION FOR SBQ ID N0:.40: 

30 

35 

40 

45 Asn 

(i) SBQOBNCB CHARAC'l"BRISTICS: 
CA) LEfiGTH: 77 amino acids 
CB) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) llJLBCQLB TYPB: protein 

(iii) SYPOTHBTZCAL: NO 

(vi) ORIGIRAL SOORCB: 
CC) INDIVIDUAL ISOLATE: MTA·S, Fig. 9 

(xi) SEQOENCB DESCRIPTION: SBQ ID 90:40: 

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

SUBSTJTlJTE SHEET (RULE 26) 
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l 5 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 Cya 
15 Ile 

so 55 60 

Val Cys Ile Aap.Arg Ala.Ser-Leu Ser Thr Trp His Va1 
20 65 70 75 

(2) IRPORHM'IOB FOR SBQ ID N0:41: 

25 

30 

35 

40 
Glu 

45 

(ii SEQUENCE CHARACTBRISTICS: 

(Al LBBGTH: 18 amino acids 
(BJ TrPB: amino acid 
(D) TOPOLOGY: linear 

(ii) !l:>LBCOLB TrPB: protein 

(iii) HYPO'l'HBTICAL: NO 

(Ti) ORIGIDL SOURCE: 

(C) INDIVIDUAL ISOLATE: Kl63, Fig. 9 

(xi) SEQUBNCB DESCRIPTION: SEQ ID R0:41: 

Thr Ala Pro Pro Leu Leu Pro His Ser Asn Leu Asp His Ile Leu 

l 5 10 15 

Pro Ser SUBST1TUTE SHEET (RULE 26) 
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(2) INFORMATION FOR SEQ ID N0:42: 

(i) SEQtl'ENCE CHARACTERISTICS: 

(Al LENGTH: 49 amino acids 
(Bl TYPE: amino acid 
(DI TOPOLOGY: linear 

Ciil MOLECULE TYPE: protein 

(iii) HYPO'raETICAL: NO 

(vi) ORIGINAL SOtJRCB: 

(Cl I!IDIVIDOAL ISOLATE: IC15, Pig. 9 

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

Met Thr Leu Leu Val Asp Ala Pro ~ly Tyr Asp Pro Leu T%p Phe 
Ile 

l 5 10 15 

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

20 25 30 

Asp Ser Asp Leu Glu His Val Leu Thr Pro Ser Thr Ser T%p Thr 

Thr 

35 40 

Lya 

(21 IlG'ORHATION POR SEQ m N0:43: 

(i) SIQUDCB CBARACTERISTICS: 
(A) LBRGTH: 17 amino acids 

(B) TYPE: amino acid 
CD} TOPOLOGY: linear 

(iil MOLBCDLB TYPB: protein 

Ciiil HYPO'raETICAL: NO 

St.ISSTITlJTE SHEET (RULE 26l 
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(vi) ORIGINAL SOURCE: 

(CJ INDIVIDUAL ISOLATE: K34, Fig.· ' 

(xii SEQUENCE DESCRIPTION: SEQ ID N0:43: 

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

Pro 
l 5 10 

Ser 

(21 INFORMATION FOR SEQ ID N0:44: 

( i) SEQCENCE c:HJUlAC'l'ElUSTlC:S: 

CAl LENGTH: 68 b&ae pairs 
(Bl TYPE: nucleic acid 
(C) STRANDBDBESS: double 
(D) 'l'OPOLOGY: linear 

(ii} H:>LBCDLE TYPE: ORA (gencmic) 

(iii l HYPOTHETICAL: NO 

(vi) ORIGINJU. SOURCE: 

(Cl INDIVIDOJU. ISOLATE: !llDJ:FIED pGBX, FIG. 3C 

I ix} FBATORB: 

(A} NAME/DY: CDS 

!Bl LOCATION: 3 •• 68 

Cxil S&QUKNCE DBSCRIPTIOR: SBQ m R0:44: 

15 

AT cc.-r CCA AAA TCG GAT C'l'G GTr CCG car GG'l' TCC A'1'G GG'l' GGA TCC. 

47 

Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Ket Gly Gly Ser 
l 5 10 15 

GAA TTC ATC GTG N:r GAC TGA 

68 

Glu Phe Ile Val Thr Asp 

20 
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r Leu Asp Leu 

i Glu Gln Cys 

95 
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1 ' lllllll fltlll lllll lllll II llll. 

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: l, said peptide being 
characterized by: 

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

(ii) non-immunoreactivity with sera that are (1) 

iminunoreactive 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 ID NO: 22 contained 
within SEQ ID NO: 1. 

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

4. The peptide of claim 1, for use in a solid-
. phase assay for detecting HTLV-I or HTLV-II infection 

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

5. A kit for detecting the presence of HTLV-I or 
HTLV-II infection in a human serum, comprising 

(a) a solid suppore; 
(bl 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: 

(il immunorea 
infected with HTL\ 

~vity to sera from human subjects 

or HTLV-II, and 
(ii) non-immt Jreactivity with sera that are (1) 

SUBSTTTUTE SHEET (RULE 26) 
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immunoreactive 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 s, wherein the peptide 
sequence is. identified by SEQ ID NO: 22 contained with 
SEQ ID NO: l. 

7. The kit antigen of claim 5, wherein the 
peptide sequence is identified by SEO ID NO: 29 
contained within SEQ ID NO: 1. 

a. The kit of claim 5, which further includes a 
second reaction zone in the solid support, and attached 
to this second zone, a second HTLV-specific antigenic 
region consisting essentially of the amino acid 
sequence identified by SEO ID NO: 2, and being 

2d characterized by immunoreactivity with sera that are 
(1) obtained from humans who are not infected with 
HLTV-I or HTLV-II, but (2) inmunoreactive with HTLV-1 
p21E antigen. 

25 

30 

35 

9. The kit of claim· 5, which further includes a 
third reaction zone in the solid support, and attached 
to this third zone, a third HTLV-specific antigen 
capable of discriminating between serum antibodies 
specific against HTLV-I and HTLV-II. 

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, 

(bl imnobilized 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) 

immunoreactive with HTLV-1 p21E antigen, but (2) 

obtained from humans who are not infected with HLTV-I 
or HTLV-II~ 

Cc) imnobilized at said second zone, a second 
20 peptide having an HTLV-specific jllltigenic 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) imnobilized at said third zone, a third HTLV­
specific antigen capable of d~scrimina~ing between 
serum antibodies specific against HTLV-I and HTLV-I-I; 
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: l, and said second peptide 
sequence is identified by SEQ ID NO: 30 contained 
within SEQ ID NO: 2. 
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14. The kit of claim 12, wherein said third 
peptide-has an HTLV-I-specific antigenic ~egion 
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 
Subjects 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 HTLV-II, and · 

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

16. A method of positively identifying HTLV-I or 
HTLV-II infection in a human subject, comprising 

reacting serum from the subject with a peptide 
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 HTLV~I or HTLV-II infection, and 

30 examining the peptide ~or 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. 
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