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(57) ABSTRACT

Disclosed are compositions and methods related to the isola-
tion and identification of the primate T-lymphotropic viruses,
HTLV-3 and HTTV-4. The diversity of HTLVs was investi-
gated among central Africans reporting contact with NHP
blood and body fluids through hunting, butchering, and keep-
ing primate pets. Herein it is shown that this population is
infected with a variety of HTLVs, including two retroviruses;
HTLV-4 is the first member of a novel phylogenetic lineage
that 1s distinct from all known HTLVs and STLVs; HTLV-3
falls within the genetic diversity of STLV-3, a group that has
not previously been seen in humans. The present disclosure
also relates to vectors and vaccines for use in humans against
infection and disease. The disclosure further relates to a vari-
ety of bioassays and kits for the detection and diagnosis of
infection with and diseases caused by HTLV-3 and HTL.V-4
and related viruses.
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FIG. 6

HTLV-3(2026ND)

NLS
'DAEFPGFGQMLL GYZVYVEGDCVOADWCT TS CGLUS ARLHRE? LLAT]CPEHQITWDPIDGRVVSSZ—\LQY 70

CBP/P300 Binding
LIPRLPSFPTOQRTTRTLKVLT 2PTITAATPKIPPSFFEAVEKHTPFRINCLELTLGEQLPAMSEFPLDPGLRP 140

NES
ONIYTMWGSSVVCLYLYQLSP2MIWPLI PHY IFCAPEQLGAP TRV TKRLEELLYRKIFLSTGAL I ILPE 210
NCEPUTLEQPTRAPAVOATWHTGLLPCOXKEIATRPGLIWI FTDCSPMISGRPCPRKEGOPSLVVOSSTFIFQD 2380

CR2 kinding Dz
FOTRASHPAFLLSHKLIHYSSFHSLHALLFEEYTTT ‘FTST‘T,'NFKGA‘JVDEDT.PRDGSQPUARGQTAT.E 30

SEQ ID NO: 50

FIG. 7

ERRRRCREELEERKROKKERRDOLDCIDMLGFBGFCDLLEGYIDFLERESQOLRAGCEESL]
Arginine rich Leucine Zipper

SEQ ID NO: 84



US 2010/0317034 A1

Dec. 16,2010 Sheet 12 of 23

Patent Application Publication

SA-1Ly 4004

MY 0oL
L-ATLLS 10g 1_ 0oL

L-AT1LH oguEL

86

EREL

001

da-gLzs
o1 sues swousb aunus

S0°0

"

v3L

€d-vdd 66
sovon-o10 ] oo,

£-A1LS [anszoz | ]

16

ooL

dued 004
Z-ALS
yooLdd — |

[=FE|

(43
4%

avo —
LOW—

T-AMAH AM-dS
9gAey

1004
00}

HW! 00
L6

00L

001

ool

V8 'DId




US 2010/0317034 A1

Dec. 16,2010 Sheet 13 of 23

Patent Application Publication

£4-Vdd 16
sovor-o10 1] ,,

G0°0

E—

E€-ATLS E g dg-gLz| Beb
B
eATLLH ¥0901D 0oL
696Hd
L11zanL — oo
SA-ILY
WMLV 66
-ALS o5 0oL
B
b-ATLH osHEL 88
R E 001
$3L

dued o0l
Z-A1LS

voSidd |

Z343
(43 jacr oo
L2 ' 0oL 00l
aveo
101 66 .

Z-A11H 96/en % i) a8 "o1d

AMA-dS /88




G000

e

dg-g92 rod

—
-«
-+
S
mU SATILY 15
o)
m WY l_ ol
m L-ATLS 109 00l
m 2 geue —m 86
w LALLM
- aE 0oL
AL
e
~
o
=
m £4-Vdd 62
7 I
«x €-ATLS aNgZ0Z ”
= ®
m £-A1LH 09010 a0l
- 696Hd
=4
— 00l
I3 L1eanl
[=P]
a
¥35idd
001
= Z-AT11S
S dued
N
3
= z343
£ €9 g8 0ot
g Newﬁ 0oL oot
= avo -
m 1O lm o0l
AW Z-ALH AM-dS % 0ok
- gghey] 28
=
[=P]
~—
=
A

I8 "Ooid



US 2010/0317034 A1

Dec. 16,2010 Sheet 15 of 23

Patent Application Publication

MLy — 001
SA-TILY 001

-ATLS 1og_ o6

B
LATLH  OeVELT— 66

T=HN — 001

go'0

dg-g¥y) Aue

vaL

£4-vdd o
meqwz.ohoUJ 6

€AS  [anezoz |———— | o

k' o0t
mwmIn_|_
z11zaoL 90
dued—— 001
e-ATILS
991 dd |]]|_
Z343
[43] 56
001
N—.WE o0l 001
avo—
._.O_ZJ 001
Z-A1LH >>>.awg_ 001
aghey)

as "bld




US 2010/0317034 A1

Dec. 16,2010 Sheet 16 of 23

Patent Application Publication

85+ £98-L20'6.8

9E6'0V6-6Z1 2E—

6 "Dl

SA-TLVYH00L
ALY 00 6528211161 %
e Mom:_ - {do-giz.)
2 00 11 sues swoush aigua
opue—
-ATLH wm
RE oL
3l ¥89'6.-LE1CG
ded CL0V-TLE LT
Z-A1S T Rssow
7991 dd —Joov
004
8
- 0£2'982-129°16}
¢9 00 ZBECH-008'8Z
ﬁol_ 0oL =
8vo 001
AOW ] 816°8Z-016°81
e-ATLH >>>.mJ., 55T
gshey ;6
£-4Vdd Jou've
60YON-OLD 66 - 180°9
oot PELZ8-LL2°6S
£-ATLS [ anozoz | o
: 18 107.'p6-76LE9
080G LD 02
€-A11H o
0oL
JLIzI9L—  ¢eveeoi0st




Patent Application Publication  Dec. 16,2010 Sheet 17 0of23  US 2010/0317034 Al

FIG. 10 (page 1 of 4)
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CACCAAAGGAACCCH {,L?, GUGGUCBLTOGUATACTCCAATGCCAACAAATA
ATGUCAGAAACTCOCTTCAGOCGLGOOGCCATACC AACALTCCCOTTIGOUOAA
ATGUTCCOAGLCTHTCAGUCTTIGUACACCAAAGUATAAGACCAAAGTICTAG
TAGTICAGUCCCGTAAAALCCCCTCCAACACAACCGTOCTIUCBOTETGGAAA
FOTGGOACACTOGAGOCOAGACTGCACTCAGCOUTCOCTCUCOTOCOGGHL (\f
TGUOCCLUTATGTCAGGACCCATCOCACTOGAAGUGAGATTGUOCLTAGUTA
AAALCCCOCCHGAGHCAGAAGAACCCLTCLTAGCGGATTIGCUTGLCLTIC 1
CTCCGUAGBAAAAAAACTUCUCAGGUGUGHGAGAALTAGTCTCUCICUGACTC
GOTAACGTGCCTTCCCTRUTTCOCOTTETCTCCCTATOGC AGGUTCAACAATC
TCTCCTCAATATTAAAGTTTCCTTCTTCOATCGUCCACLCCTOGGUATCACAGG
CGCTCCTGGACACCGRAGUCGGUCTCACTOTCATGOCCCAGOTTITOROTCGEG
GUHGCTCALGGACUTCCAGUACACCALCATTCTGUGOLCUOGGUGH TAAAACCL
ACTCCCAGTTTAAACTCOTACGOGTGTCOGOTACATOTATACTTGCCCTTCCGT
AGGGUTCCCOTEICCOTICCCTCATOTCTAATTGACACCAAGAATGAGTGGAL
CATCATCEGCCGHGALGTCCTGCAGCAATCCCAGUGOGCCUTTTACTTACCS
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TTAATTCACCACATGUATCOGTTUTGTGATL ’(Jb(z( AGAUAGCCACCGGGAC
CCTGRCGAACCOTCTTACAACTCCCOGUCOTTCTCCOGRAACCCCAGUTCOT
AGGUCTGCATTTTCCCTATCCCCAGTGOTTATAGATCAGGCCCCTTGTCTOTT
CTCTGATGGOTCTUCCCAAAAGQCCOCCTATGTAATTTGOGACAAGGTCATTC
TCAGCCAGCGOTCOETCCCCOTOCCCCCCCATGUCAATAACTCAGCACAAAA
GGGOGAATTAGTCGGACTCCTCTTGOOCTIGCAAGCOGLACACGLCCTIGGLCA
TCCCTIAACATTTICCTAGACTCAAAGTTIUCTCATCLGUTAUCTCCAGTCCCTC
GCTTCCGGGOCCTTICCAAGGATCATCCACACACCACCOTCTCCAGGLUGTCCCT
GCCCACACTCUTCCAGGGUCAAGGTCHTGTATCTCCACCACACCLGCAGUCAL
ACCCAATTGUCTGATCOCATCTCHACCCTCAATCAATATACCGACTCTCTCATY
TCTCGCCCCCOTAACCCCOCTTCAAGTCTGAGGGCCTCCATGUCCTUACLCCACT
GUAACCAACAGGUCCICGTITCCCACGCGAGCCALCCUTGUACAGGCTAALCA
ACTCGTGCAGGCCTGCCUGCACCTOTCAAATCATTAACCUTCAACACCACATG
COGCHTCGCCACATCUGCCOGCGOGCCACTTCCCAAALCACADATOUOCAAGGAG
ATGTCACCCACCTTAAGCACAAAUGGALCCGATACTGCCTCCACGTUTGOGGT
GOATACCTTIUTCAGGTCCGGTATCTTOTCTUTCUAAAAAGAAAGAAACTAGT
AGCGACCTTATCAAAACCCTCCTACATGCCATCTCCOGTOUTAGGCAAGCLCTTY
CTCTGTTAACACGOACAATGOACCCGLUTTACCTITCICAGOCAGTTCCACGAAT
TCTGTACCACCCTCTGCATCAAACACTCCACCCATATTCCOUTACAATCCGACA
AGTTCAGGCCTGOTGOAGCGCACAAATGGCATTCTCAAGACACTACTATACA
AATATTTCCTAGACCACCTTGACUTCCCLCTAGAAAGUGUGG TTTCAAAGGLT
CTCTGGACCATTAACCATTTAAATGTCATGLGCCCCTOTGGTAAGALTCOGTG
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GOTOTGGUTCGTIT C‘SC‘}'M{"f{:}()(..{.b{h..‘ WGGGALAGGAATAGUAGGAGHTGT (_,
ACCOCGOTCCTTATCCCTGURUCTCCAGTAGAAGTCTCCTOTCCGAAGTGGBACA
AGCATATTICCCACCTCACACGGGCCATIGTAAAAAACCACCAAAACATICT
TCGAGTGGUCCAATATOCCOUCCAAAACAGGCGAGGUTTAGACTTCCTOTIC
TOGGAACAAGGGGGGCTGTOTAAAGCHATAC AAGAATAATOGCTOCTTICCICA
ACATCAGCAATACCCATATTTCAGTUTTACAAGAGLCACCCCCTCTAGAAAL
TOGOOTAACTALTGOATGGUGCTTAAATIGUCGATCTAGHACTU ix( ( rsﬁ?(;(x
GCCCOTCAGGUTCTUCAGAUTOUTATTACCCTITTOGUCCCTCCTICTAGTTAATC
ATCATCCTCOGGUUCCTOCATTATTCGUCAGCTGCAAGCCUTCLCLC ‘XUAG*JQ
ACAGCAGCGACCTOACCAGTACCOTCTICCTCAACCOCTOGAGALCCCTTTATAAT
AACTCCGCCAATACACCCAACAGOTCCCCATGOTTCGALCCCTCTALCOTTCALC
CUACCCOGCACTCCOCTAGACCTGACGAGTUCCCCCCATATOTCCAAAGTCTGYY
CCAAGCCAGUTOATAACCGAAATAATTCTCCTAAGTTATGGTTACATICCTCC
TCCAGATCCTICCTTICCTICTCTAATACATCAATATAGCCTTGCAACAAGTC
ACAATACCCCTCAAALCCCAGCAGOTCCATOCALTICCOTIOTIGATGACGE
GCCTCTCTCTCCTTGCGUTTCCTCTCCCTCTCCTOCAATCGOTCCCTCCGCCGE
GCOTCCTTTICCTCCTGTICTCGLAGGAGCOGCTGAATCTCCQCCTGUTCOTCC
ACCAGGOUCCTCAGGCOGAGACTTCOOUGTACCATCATTOGCGCCTCCCGALC
CCAGGGGGUGGUCTTTGCGCOUACGACCAGUSUCOCTACCAGGCATCTICCTC
TQOTGCTTGAGALCTICTITGCCCGATOCOTCTCATGATAACCCOUTAAAAAATT
CTATAAAMAATTCCCCOTTATTITTITITCAGUCCALTICCCAGOATTCGGGTAG
AGCCTCCTCTATGGATACCCCGTCTATGTCTTTIGGUGATTGTGTTCAAGCCGA
TIGGTGCCCCATCTCCGUTGOATTATGCTCCCCCCGCCTACATCGUCACGCCL
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FIG. 10 (page 4 of 4)
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AATAAGGATCCOAAGOGTTCTGACGTCCLAGCCCAGUCTUAAARCCAGGAAAT
COCATAGAAATGCACCTCGCCCTTACCCACTTCCCCTATCATCAAAAACAAAG
GUIGTGACGACTACCCCCTTCCCCAAAAAATTTGCTTAAACCATCAATAAAG
ACAGCCTAGUCTATATAAGUATOGAGGATGGTTCAGGAGGGGUGCTCGCTCTCY
TGCCCGATCGLCLTGCTCACTTICGAGTOTCCATCTCCTGUGTCAATCAGTTGAGA
COCCGCCOOCTCLCGOTCTCCTGOTIGTCGUACCTCCTOAACCACCOCTTOOG
TAAGTCCCCCCTTGOTCCOAGCTTGGCTACAGTYTCTGTAGTCGOTCCCAGGS
AAGTCTCCGAGACTOCCCAAGCUTCTGUTTGCAAGGCTACGHCCCTCC AL {"'
CTCTTCCGCOTCCOTGTTAATCTCTTCGUGCCAACCGAAAACGAAAGLGC
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GCCCGCTOTACTCAAACCUCTCCGAGAGGGORCCOTTTACAGTAGGUGOCCGT
CCCCCCGGLGOAAACATACA



AOWBIN L 11~ = ABisug
2y = ybue

US 2010/0317034 A1

83100 Xop

Dec. 16,2010 Sheet 21 of 23

"D

Patent Application Publication



US 2010/0317034 A1

Dec. 16,2010 Sheet 22 of 23

Patent Application Publication

2R 5
s
it

R

o
g

v

{da-peeg)
¥ 11 sues swioual asus

SRR
SRS R
e Lo

e S

St
o ..%{. 8

S s o
T, e
o e

i

RS

z
e
R

1 "Old



Patent Application Publication  Dec. 16,2010 Sheet 23 0f23  US 2010/0317034 Al

o

S

e
S

o
5%

o

BLY

ISR S
D

} v

40-60K

304-456K i
B08-762K
579-869K

.1

{(6814-bp}

S‘ubé“f,‘éiii}ﬁ{;}"s rates: !
1,36 108 subs/sitelyr (40K)

8.6 X.107 subs/sitelyr (0K

PTLV-3 and PTLV-4 are ancient lineages

entire genome but LTR

FIG. 13
833-1,250K



US 2010/0317034 A1

PRIMATE T-LYMPHOTROPIC VIRUSES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thisisacontinuation of U.S. patent application Ser.
No. 11/678,596, filed Feb. 24, 2007, which is a continuation-
in-part of International Application No. PCT/US2006/
005869, filed Feb. 21, 2006, which claims the benefit of U.S.
Provisional Application No. 60/654,484, filed on Feb. 21,
2005, now expired. Fach of these prior applications is incor-
porated by herein by reference.

ACKNOWLEDGEMENT OF GOVERNMENT
SUPPORT

[0002] Aspects of this invention were made with United
States government support. Therefore, the government has
certain rights in the invention.

FIELD

[0003] Disclosed are compositions and methods related to
the isolation and identification of the primate T-lymphotropic
viruses, HTLV-3 and HTLV-4. The present disclosure also
relates to vectors and vaccines for use in humans against
infection and disease.

BACKGROUND

[0004] Primate T-lymphotropic viruses (PTLVs) are
diverse deltaretroviruses, composed of 3 distinct species
(PTLV-1, -2, -3) which by conventional nomenclature are
named ‘STLV’ (simian T-lymphotropic virus) when found in
non-human primates (NHPs) and ‘HTLV’ (human T-lympho-
tropic virus) when found in humans, regardless of suspected
zoonotic origin (Mahieux et al., 1998; Salemi et al. 1999;
Slattery et al., 1999; Courgnaud et al.,, 2004). Like HIV,
HTLYV has the potential to cause disease and circulate glo-
bally in humans sexually, from mother-to-child, and by expo-
sure to contaminated blood from transfusions and intrave-
nous drug use. HTLV-1 causes adult T-cell leukemia and
HTLV-1-associated myelopathy/tropical spastic paraperesis
(HAM/TSP) and other inflammatory diseases (Gessain &
Mahieux 2000) and HTLV-2 has been associated with a neu-
rologic disease similar to HAM/TSP (Araujo & Hall 2004).
There has been no evidence to date of STLVs crossing into
people occupationally exposed to NHPs in laboratories and
primate centers, as has been documented with other primate
retroviruses, including simian immunodeficiency virus (SW)
(Khabbaz et al., 1994), simian foamy virus (SFV) (Switzer et
al., 2004, Heneine et al., 1998), and simian type D retrovirus
(Lerche et al. 2001). Nevertheless, ongoing zoonotic trans-
mission of STLV to widespread human populations naturally
exposed to NHPs through hunting or butchering, similar to
that recently reported for SFV in African hunters (Wolfeetal.,
2004b), would be of particular public health significance due
to the transmissible and pathogenic nature of this group of
viruses among humans. HTLV outside of the PTLV-1 and
PTLV-2 groups has not previously been documented (Busch
et al. 2000, VanDamme et al. 1997, Salemi et al. 1999; Slat-
tery et al. 1999).

SUMMARY

[0005] Disclosed herein are compositions and methods that
include the full and partial nucleic acid sequences of primate

Dec. 16, 2010

T-lymphotropic viruses known as HTLV-3 and HTLV-4,
including viral fragments. These viruses are useful as
reagents for the screening of human populations for the
prevalence of such viruses. The disclosed viruses also can
serve as vectors in gene therapy because the viruses appear to
not be transmitted from humans to other humans. Addition-
ally, the disclosed viruses can be used as reagents in patho-
genicity studies of these and related viruses. Moreover, the
sequences of the primate T-lymphotropic viruses described
herein can be used as probes to detect virus in biological
samples. Vectors are disclosed that express the HTLV-3 and
HTLV-4 nucleic acid sequences, and include, but are not
limited to, prokaryotic, eukaryotic and viral vectors. The
disclosed viruses also can be used as live recombinant virus
vaccines. Additionally, the disclosed viruses can be used as
replicating viral systems to kill live dividing cells, either in
Vitro or in vivo.

[0006] The present disclosure also includes the isolation
and characterization of primate T-lymphotropic viruses,
HTLV-3 and HTLV-4, that are believed to have been trans-
mitted from non-human primates to humans at some point in
the past. The primate T-lymphotropic viruses described
herein do not appear to be readily transmitted from human to
human, and can be used in protocols for diagnosing primate
T-lymphotropic virus infections, and as vectors in gene
therapy procedures.

[0007] Compositions are provided that include live repli-
cating retroviral vectors, wherein the vector is derived from a
primate T-lymphotropic virus, and wherein the vector also
includes a nucleic acid that encodes a primate T-lymphotropic
virus peptide, polypeptide, or protein, or a fragment of a
primate T-lymphotropic virus peptide, polypeptide, or pro-
tein. For example, the vector can be derived from an HTLV-3
or HTLV-4 virus. Thus, in one aspect, a composition is pro-
vided that includes live replicating primate T-lymphotropic
virus vectors.

[0008] Also provided is a method of treating a subject with
a condition, wherein the condition is a viral infection, bacte-
rial infection, parasitic infection, proliferative disorder (e.g.,
cancer), or a condition associated with a genetic or autoim-
mune disorder. The method includes administering to the
subject a live replicating viral vector, wherein the immuniz-
ing construct is specific for the condition.

[0009] Also provided is a method of preventing a condition
in a subject, wherein the condition can be a viral infection,
bacterial infection, parasitic infection, proliferative disorder,
or a condition associated with a genetic or autoimmune dis-
order. The method includes administering to the subject a live
replicating viral vector, wherein the antigen-encoding nucleic
acid is specific for the condition. Also provided are methods
of using the vectors, isolated viruses, and/or infectious clones
described herein for making viral infection models and using
models to study diseases and potential treatments, as well as
the models themselves.

[0010] Also disclosed are methods and compositions for
detecting primate T-lymphotropic virus or a protein encoded
therein in biological fluids. The disclosure also encompasses
antibodies specific for the primate T-lymphotropic virus and
antibodies that inhibit the binding of antibodies specific for
the primate T-lymphotropic virus. These antibodies can be
polyclonal antibodies or monoclonal antibodies, which also
includes fragments of any type of antibody. Thus, disclosed
are antibodies to HTLV-3 or HTLV-4. The antibodies specific
for the primate T-lymphotropic virus can be used in diagnos-
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tic kits to detect the presence and quantity of primate T-lym-
photropic virus in biological fluids or in organs from nonhu-
man primates for xenotransplantation. For example, an
HTLV-3 antibody can be used in a diagnostic kit to detect
HTLV-3. Antibodies specific for primate T-lymphotropic
virus may also be administered to a human or animal to
passively immunize the human or animal against primate
T-lymphotropic virus, thereby reducing infection, for
instance after accidental exposure to nonhuman primate
bodily fluids.

[0011] Other embodiments of the disclosure are methods
and kits for detecting the presence and quantity of antibodies
that bind primate T-lymphotropic virus, for example in body
fluids. Such kits can be used for the detection of primate
T-lymphotropic virus itself, or for the detection of antibodies
to the primate T-lymphotropic virus, and also can be used to
monitor the blood supply for the presence of primate T-lym-
photropic virus. The disclosed kits include, for example, a kit
for the detection of antibodies to HTLV-3 or HTLV-4.
[0012] Also included in the disclosure are recombinant live
virus vaccines. The virus of the present disclosure has areas of
its genome that make it useful for the insertion of exogenous
genes. The inserted gene(s) can code for any protein for which
vaccination or gene therapy is desired. A useful aspect of such
recombinant live viruses is that the recombinant HTLV-3 or
HTLV-4 does not cause disease in the host organism. The
recombinant live virus vaccines of the present disclosure are
a safe way to provide antigen to the immune system.

[0013] Accordingly, provided is a composition comprising
a primate T-lymphotropic virus, or a fragment of the viral
gene or the encoded protein. An example of the disclosed
primate T-lymphotropic virus includes, but is not limited to
HTLV-3 and HTLV-4. Also provided is a method of detecting
a primate T-lymphotropic virus, such as HTLV-3 or HTLV-4.
[0014] Also provided are methods and compositions for
detecting the presence and amount of primate T-lymphotropic
virus in a body fluid or organ. Further embodiments are com-
positions and methods for treating genetic and physiologic
disorders using gene therapy techniques that include the pri-
mate T-lymphotropic virus of the present disclosure as a
vector for nucleic acid sequences and antisense sequences.
[0015] Further embodiments include providing composi-
tions and methods useful for manipulating the expression of
genes, providing vaccines, providing compositions and meth-
ods for treating viral infections in humans or animals, pro-
viding compositions and methods that are effective in treating
genetic diseases, and providing a method of treating micro-
bial infections in humans or animals. Yet still other embodi-
ments include providing for treatments of conditions that are
caused in part by rapidly dividing cellular growth, providing
live recombinant virus vaccines, and providing diagnostic
tools such as antibodies or antigens for the monitoring of the
blood supply or organ and tissue donation for the presence of
primate T-lymphotropic virus.

[0016] These and other features and advantages will
become apparent after a review of the following detailed
description of the disclosed embodiments and the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings illustrate several
embodiments and, together with the description, illustrate the
disclosed compositions and methods.
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[0018] FIG. 1 is a digital image showing the Western blot
serological pattern of Human T-cell lymphotropic virus
(HTLV) infected African hunters. HTLV classification based
on phylogenetic analyses is provided above specimen names.
Reactivity to HTL.V-specific proteins is indicated on left.
[0019] FIG. 2 shows the phylogenetic relationships of (a)
primate T-cell lymphotropic virus polymerase (a) PTLV pol
(662-bp), (b) PTLV env (297-bp), (¢) PTLYV tax (730-bp), (d)
PTLV-3 long terminal repeat (LTR) (398-bp), and (e) PTLV
pol-env-tax region (5258-bp) sequences by neighbor joining
analysis. Sequences generated in the current study are noted
with boxes. Nonhuman primate taxon codes are provided in
the Methods portion of the Examples section of the specifi-
cation. Support for the branching order was determined by
1,000 bootstrap replicates, and only values 60% or greater are
shown. Branch lengths are proportional to the evolutionary
distance (scale bar) between the taxa.

[0020] FIG. 3 shows the phylogenetic relationships of
PTLV type 1 LTR (377-bp) sequences by neighbour joining
analysis. Sequences generated in the current study are noted
with boxes. Nonhuman primate taxon codes are provided in
the Methods portion of the Examples section of the specifi-
cation. Support for the branching order was determined by
1,000 bootstrap replicates and only values 60% or greater are
shown. Branch lengths are proportional to the evolutionary
distance (scale bar) between the taxa.

[0021] FIG. 4 shows the strategy for PCR-amplifying the
entire HTLV-3 (2026ND) genome. Small proviral sequences
were first amplified in each major gene region and the long
terminal repeat (stippled bars) using generic primers as
described in the Methods portion of the Examples section of
the specification. The complete proviral sequence was then
obtained by using PCR primers located within each major
gene region by genome walking as indicated with arrows and
orange bars. The typical HTLV-1 genomic organization is
provided for reference.

[0022] FIG. 5(a) shows the nucleotide sequence of the
HTLV-3 (2026ND) LTR and pre-gag region (nucleotides
1-755 of SEQ ID NO: 36). The U3-R-US locations (vertical
lines), the approximate cap site (cap), the polyadenylation
signal, TATA box, the predicted splice donor site (sd-LTR),
and two 21-bp repeats are indicated. In the R and US5 regions,
the predicted Rex core elements and nuclear riboprotein Al
binding sites are underlined. The pre-gag region and primer
binding site (PBS, underlined) are in italics. F1G. 5(b) shows
the plot of predicted RNA stem loop secondary structure of
HTLV-3(2026ND) LTR region (nucleotides 421-464 of SEQ
ID NO: 36). Position of the Rex responsive element (RexRE)
core is indicated.

[0023] FIG. 6 shows the amino acid sequence of HTLV-3
Tax (SEQ ID NO: 50). Shown in boxes are known functional
motifs: NLS, nuclear localization signal; (CBP)/P300, cAMP
response element (CREB) binding protein; NES, nuclear
export signal; CR2, C-terminal transcriptional activating
domain binding; PDZ.

[0024] FIG. 7 shows the amino acid sequence of a basic
leucine zipper (bZIP) transcription factor from HTLV-3 (SEQ
ID NO: 84). Arginine rich and leucine zipper regions of the
bZIP protein are boxed.

[0025] FIG. 8 shows the phylogenetic relationship of
HTLV-3(2026ND) to other PTLVs (a) entire genome sans
long terminal repeat (LTR), (b) gag, (c), polymerase (pol),
and (d) envelope (env). Sequences generated in the current
study are shown in boxes. Support for the branching order
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was determined by 1,000 bootstrap replicates; only values of
60% or more are shown. Branch lengths are proportional to
the evolutionary distance (scale bar) between the taxa.
[0026] FIG. 9 shows the estimated divergence dates for the
most recent common ancestor of HTLV-3(2026ND) and
other PTLVs. Divergence dates are provided for each major
node of a neighbour-joining tree rooted with PTLV-1 as the
outgroup; estimates are provided as ranges using as calibra-
tion points 40,000 and 60,000 years ago (YA) as the separa-
tion of the Melanesisan HTLV-1 (MELS5) sequence from
other PTLV-1 strains. Bootstrap analysis of 1000 replicates is
shown on the tree branches; only values >60% are shown.
[0027] FIG. 10 (which includes four pages) shows the full-
length genomic sequence of HTLV-4(1863LE) (SEQ ID NO:
81).

[0028] FIG. 11 shows the plot of predicted RNA stem loop
secondary structure of the HTLV-4(1863LE) LTR region.
Position of the Rex responsive element (RexRE) core is indi-
cated (nucleotides 425-466 of SEQ ID NO: 81).

[0029] FIG. 12 shows the phylogenetic relationships of
PTLV full-length genomic sequences, including full-length
genomic HTLV-3 and HTLV-4. These findings confirm the
genetic relationships found earlier that were based on smaller
sequences. Four major phylogroups were inferred with very
high bootstrap support. Nonhuman primate taxon codes are
provided in the Methods portion of the Examples section of
the specification. Support for the branching order was deter-
mined by 1,000 bootstrap replicates and only values 60% or
greater are shown. Branch lengths are proportional to the
evolutionary distance (scale bar) between the taxa.

[0030] FIG. 13 shows the estimated divergence dates for
the most recent common ancestor of HTLV-3(2026ND),
HTLV-4(1863LE) and other PTLVs. Divergence dates are
provided for each major node of a neighbor-joining tree
rooted with PTLV-1 as the outgroup; estimates are provided
as ranges using as calibration points 40,000 and 60,000 years
ago (YA) as the separation of the Melanesisan HTLV-1
(MELS) sequence from other PTLV-1 strains. Using the
bovine leukemia virus (BLV) as an outgroup, a substitution
rate of 8.6x1077 to 1.3x107° substitutions/site/year for PTLV
was inferred which is 3 logs lower than that seen in HIV,
confirming the genetic stability of these deltaretroviruses.
Bootstrap analysis of 1,000 replicates is shown on the tree
branches; only values >60% are shown.

DETAILED DESCRIPTION

[0031] Before the present compounds, compositions,
articles, devices, and/or methods are disclosed and described,
it is to be understood that they are not limited to specific
synthetic methods or specific recombinant biotechnology
methods unless otherwise specified, or to particular reagents
unless otherwise specified, as such may, of course, vary. It is
also to be understood that the terminology used herein is for
the purpose of describing particular embodiments only and is
not intended to be limiting.

1. Terms

[0032] As used in the specification and the appended
claims, the singular forms “a,” “an” and “the” include plural
referents unless the context clearly dictates otherwise. Thus,
for example, reference to “a pharmaceutical carrier” includes

mixtures of two or more such carriers, and the like.
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[0033] Ranges canbe expressed herein as from “about” one
particular value, and/or to “about” another particular value.
When such a range is expressed, another embodiment
includes from the one particular value and/or to the other
particular value. Similarly, when values are expressed as
approximations, by use of the antecedent “about,” it will be
understood that the particular value forms another embodi-
ment. It will be further understood that the endpoints of each
of the ranges are significant both in relation to the other
endpoint, and independently of the other endpoint. It is also
understood that there are a number of values disclosed herein,
and that each value is also herein disclosed as “about” that
particular value in addition to the value itself. For example, if
the value “10” is disclosed, then “about 10” is also disclosed.
It is also understood that when a value is disclosed that “less
than or equal to” the value, “greater than or equal to the value”
and possible ranges between values are also disclosed, as
appropriately understood by the skilled artisan. For example,
if the value “10” is disclosed the “less than or equal to 10” as
well as “greater than or equal to 10”is also disclosed. It is also
understood that throughout the document, data are provided
in anumber of different formats, and that this data, represents
endpoints and starting points, and ranges for any combination
of the data points. For example, if a particular data point “10”
and a particular data point 15 are disclosed, it is understood
that greater than, greater than or equal to, less than, less than
orequal to, and equal to 10 and 15 are considered disclosed as
well as between 10 and 15.

[0034] “Optional” or “optionally” means that the subse-
quently described event or circumstance may or may not
occur, and that the description includes instances where said
event or circumstance occurs and instances where it does not.
[0035] “Primers” are a subset of probes which are capable
of supporting some type of enzymatic manipulation and
which can hybridize with a target nucleic acid such that the
enzymatic manipulation can occur. A primer can be made
from any combination of nucleotides or nucleotide deriva-
tives or analogs available in the art which do not interfere with
the enzymatic manipulation.

[0036] “Probes” are molecules capable of interacting witha
target nucleic acid, typically in a sequence specific manner,
for example through hybridization. The hybridization of
nucleic acids is well understood in the art and discussed
herein. Typically a probe can be made from any combination
of nucleotides or nucleotide derivatives or analogs available
in the art.

[0037] Depending on context, the term “virus” is under-
stood to include the infectious viral particle or the nucleic acid
contained therein, or both.

[0038] Throughout this application, various publications
are referenced. The disclosures of these publications in their
entireties are hereby incorporated by reference into this appli-
cation in order to more fully describe the state of the art to
which this disclosure pertains. The references disclosed are
also individually and specifically incorporated by reference
herein for the material contained in them that is discussed in
the sentence in which the reference is relied upon.

11. Compositions

[0039] Disclosed are the components to be used to prepare
the disclosed compositions as well as the compositions them-
selves to be used within the methods disclosed herein. These
and other materials are disclosed herein, and it is understood
that when combinations, subsets, interactions, groups, etc. of
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these materials are disclosed that while specific reference of
each various individual and collective combinations and pet-
mutation of these compounds may not be explicitly disclosed,
each is specifically contemplated and described herein. For
example, if a particular HTLV-3 or HTLV-4 or gene of the
HTLV-3 or HTLV-4 such as gag, poi, env, L TR, rex, and tax is
disclosed and discussed and a number of modifications that
can be made are discussed, specifically contemplated is each
and every combination and permutation of HTLV-3 or
HTLV-4 or genes of the HTLV-3 or HTLV-4 such as gag, pol,
env, LTR, rex, and tax and the modifications that are possible
unless specifically indicated to the contrary. Thus, if a class of
molecules A, B, and C are disclosed as well as a class of
molecules D, E, and F and an example of a combination
molecule, A-D is disclosed, then even if each is not individu-
ally recited each is individually and collectively contem-
plated meaning combinations, A-E, A-F, B-D, B-E, B-F, C-D,
C-E, and C—F are considered disclosed. Likewise, any sub-
set or combination of these is also disclosed. Thus, for
example, the sub-group of A-E, B-F, and C-E would be con-
sidered disclosed. This concept applies to all aspects of this
application including, but not limited to, steps in methods of
making and using the disclosed compositions. Thus, if there
are a variety of additional steps that can be performed it is
understood that each of these additional steps can be per-
formed with any specific embodiment or combination of
embodiments of the disclosed methods.

[0040] Furthermore, although the disclosed nucleic acid
sequences are represented as DNA sequences, it is under-
stood that the equivalent RNA sequences also are contem-
plated. For instance, if a DNA sequence contains a thymine, it
is understood that a uracil also can be substituted.

[0041] Disclosed herein are compositions relating to pri-
mate T-lymphotropic viruses HTLV-3 (SEQ ID NO: 36) and
HTLV-4 (SEQ ID NOs: 53 and 81). It is understood and
herein contemplated that the compositions of the disclosure
can comprise the entire HTLV-3 or HTLV-4 virus nucleic acid
sequence. It is also understood that the disclosed composi-
tions can comprise proteins of the disclosed primate T-lym-
phocyte viruses or fragments of the disclosed proteins. For
example, specifically disclosed and herein contemplated are
compositions comprising SEQ ID NOs: 1,3, 5,35,45,47,49,
51, and 52, or any combination thereof. Also disclosed are
compositions comprising SEQIDNOs: 2, 4, 6, 59,61, and 63
or any combination thereof. Also disclosed are compositions
comprising SEQ 1D NOs: 37, 40, 44, 46, 48, and 50 or any
combination thereof. Also disclosed are compositions com-
prising SEQ ID NOs: 54, 57, 58, 60, and 62 or any combina-
tion thereof. Also disclosed are compositions comprising
fragments of the disclosed proteins. Thus, for example are
compositions comprising SEQID NOs: 38,39,41,42, and 43
or any combination thereof. Also disclosed are compositions
comprising SEQ ID NOs: 55 and 56. It is understood and
herein contemplated that any of the disclosed proteins can be
used in combination with any of the protein fragments in the
compositions disclosed herein. Thus, for example, disclosed
herein are compositions comprising SEQ ID NOs: 37, 38, 39,
40,41, 42,43, 44,46, 48, and 50 or any combination thereof.
Also disclosed are SEQ ID NOs: 54, 55, 56,57, 58, 60, and 62
or any combination thereof. SEQ ID NOs 1-6, 35, and 45 can
be used for all the molecular biological techniques known to
those skilled in the art. Such uses include, but are not limited
to, generation of probes and vectors containing the
sequences, antisense sequences derived from such sequences,
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and proteins synthesized using the sequences. RNA and other
nucleic acid derivatives are contemplated by the present dis-
closure.

[0042] Tt is understood that there are known viruses in the
art that based on certain genomic or sequence similarity or
taxonomically related to the viruses disclosed herein. It is also
understood that the known viruses in the art thought related
taxonomically do not encode the specific viruses disclosed
herein. Thus specifically disclosed and herein contemplated
areisolated primate T-lymphotropic viruses having a pol gene
that has less than 63.5% identity to the pol gene of HTLV-1,
HTLV-2, STLV-2, and STLV-3, for example, HTLV-4. Also
disclosed are isolated primate T-lymphotropic viruses having
a gag gene that has less than 69% identity to the gag gene of
HTLV-1,HTLV-2, STLV-2, and STLV-3, for example, HTLV-
3. Also disclosed are isolated primate T-lymphotropic viruses
having a pol gene that has less than 62% identity to the pol
gene of HTLV-1, HTLV-2, STLV-2, and less than 86% iden-
tity to the pol gene of STLV-3, for example, HTLV-3. Simi-
larly, the disclosed viruses can be distinguished based on the
genes encoded by the disclosed viruses, and specifically the
identity of said genes to the corresponding genes of known
viruses. Thus, specifically disclosed are isolated primate
T-lymphotropic viruses having a LTR that has less than 41%
identity to the LTR of HTLV-1, HTLV-2 and STLV-3. Also
disclosed are isolated primate T-lymphotropic viruses having
at least 92.8% identity to the nucleic acid SEQ ID NO: 1.

[0043] Also disclosed are isolated primate T-lymphotropic
virus having at least 92.5% identity to the nucleic acid SEQ
ID NO: 3. Also disclosed are primate T-lymphotropic viruses
having at least 94.2% identity to the nucleic acid SEQ 1D NO:
5. Also disclosed are primate T-lymphotropic viruses having
at least 91.5% identity to the nucleic acid SEQ ID NO: 35.
Also disclosed are isolated primate T-lymphotropic viruses
having at least 92.8% identity to the nucleic acid SEQ 1D NO:
1, at least 92.5% identity to the nucleic acid SEQ ID NO: 3,
and at least 94.2% identity to the nucleic acid SEQ ID NO: 5.

[0044] HTLV-4 is a unique delta primate T-lymphotropic
virus that is distinct from all known PTLV lineages with
29-34.4% and 18.3-25% nucleotide divergence in the con-
served pol and tax genes, respectively, a range of divergence
similar to that between PTLV-1, PTLV-2, and PTLV-3. This
virus formed a separate phylogenetic lineage with a long
branch length and significant bootstrap support in both the pol
(FIG. 24) and tax (FIG. 2¢) trees. Identical topologies were
obtained by using maximum likelihood analysis. Phyloge-
netic analyses combined with GenBank blast searches show
that this is the only known virus in this group. For these
reasons, this virus, which was designated HTLV-4, qualifies
as the first member of a group in the deltaretrovirus genus.
Following the guidelines of the International Committee on
Taxonomy of Viruses and pending formal classification, pri-
mate T-lymphotropic virus 4 (PTLV-4) was proposed as the
name for this species, and PTLV-4(1863LE) as the prototype
strain. Due to the classification of the virus within the family
retroviridae, certain sequence similarity is expected to exist
with known retroviruses. It is understood that the known
viruses in the art thought to be related taxonomically do not
encode the specific viruses disclosed herein. Thus, specifi-
cally disclosed and herein contemplated are isolated primate
T-lymphotropic viruses having at least 71.5% identity to the
nucleic acid SEQ 1D NO: 2. Also disclosed are isolated pri-
mate T-lymphotropic viruses having at least 73.5% identity to
the nucleic acid SEQ 1D NO: 4. Also disclosed are isolated
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primate T-lymphotropic viruses having at least 82% identity
to the nucleic acid SEQ ID NO: 6. Also disclosed are isolated
primate T-lymphotropic viruses having at least 71.5% iden-
tity to the nucleic acid SEQ ID NO: 2, at least 73.5% identity
to the nucleic acid SEQ ID NO: 4, and at least 82% identity to
the nucleic acid SEQ ID NO: 6.

[0045] Knowing the sequence for HTT.V-3 and/or HTLV-4
allows for various uses of the virus and viral sequences. The
env gene of HTLV-3 and/or HTLV-4 is necessary for primate
T-lymphotropic virus entry into animal cells. The genes of the
present disclosureare effective in permitting infection of cells
in a human host. Thus, for example, the env gene is used for
uptake of foreign DNA by a wide range of human cells. There
has long been a need for vectors for getting foreign nucleic
acids into cells, both in vivo and in vitro. The introduction of
foreign or exogenous nucleic acids into cells has been a
technological hurdle for many gene therapy applications and
has now been solved by the virus and sequences herein dis-
closed. The env sequences can be used with any vector known
to those skilled in the art, and with any other genetic
sequences of choice, to allow for entry of the nucleic acids
into the cells.

[0046] The recent advent of technology, and advances in
the understanding ofthe structure and function of many genes
makes it possible to selectively turn off or modify the activity
of a given gene. Alteration of gene activity can be accom-
plished many ways. For example, oligonucleotides that are
complementary to certain gene messages or viral sequences,
known as “antisense” compounds, have been shown to have
an inhibitory effect against viruses. By creating an antisense
compound that hybridizes with the targeted RNA message of
cells or viruses the translation of the message into protein can
be interrupted or prevented. In this fashion gene activity can
be modulated.

[0047] The ability to deactivate specific genes provides
great therapeutic benefits. For example, it is possible to fight
viral diseases with antisense molecules that seek out and
destroy viral gene products. In tissue culture, antisense oli-
gonucleotides have inhibited infections by herpes-viruses,
influenza viruses and the human immunodeficiency virus that
causes AIDS. Itis also possible to target antisense oligonucle-
otides against mutated oncogenes. Antisense technology also
can be used to regulate growth and development. However, in
order for the gene therapy to work, antisense sequences must
be delivered across cellular plasma membranes to the cytosol.
[0048] Gene activity is also modified using sense DNA ina
technique known as gene therapy. Defective genes are
replaced or supplemented by the administration of “good” or
normal genes that are not subject to the defect. Instead of
being defective, the gene may have been deleted, thus
replacement therapy would provide a copy of the gene for use
by the cell. The administered normal genes can either insert
into a chromosome or may be present as extracellular DNA
and can be used to produce normal RNA, leading to produc-
tion of the normal gene product. In this fashion gene defects
and deficiencies in the production of a gene product may be
corrected.

[0049] Still further gene therapy has the potential to aug-
ment the normal genetic complement of a cell. For example,
one way to combat HIV is to introduce into an infected
person’s T cells a gene that makes the cells resistant to HIV
infection. This form of gene therapy is sometimes called
“intracellular immunization.” Genetic material such as a
polynucleotide sequence may be administered to a mammal
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in a viral vector to elicit an immune response against the gene
product of the administered nucleic acid sequence. Such gene
vaccines elicit an immune response in the following manner.
First, the viral vector containing the nucleic acid sequence is
administered to a human or animal. Next, the administered
sequence is expressed to form a gene product within the
human or animal. The gene product inside the human or
animal is recognized as foreign material and the immune
system of the human or animal mounts an immunological
response against the gene product. The viruses disclosed
herein can be used as viral vectors to provide the foreign
nucleic acid sequences to the intracellular metabolic pro-
cesses.

[0050] Additionally, gene therapy can be used as a method
of delivering drugs in vivo. For example, if genes that code for
therapeutic compounds can be delivered to endothelial cells,
the gene products would have facilitated access to the blood
stream. Additionally, cells could be infected with a retroviral
vector such as the present disclosure carrying nucleic acid
sequences coding for pharmaceutical agents that prevent
infection from occurring in the retrovirally infected cells.
[0051] The primate T-lymphotropic viruses of the present
disclosure can also be used a safe and effective vaccine agent.
Genetic sequences for immunogenic proteins from a variety
of infectious agents can be incorporated into the primate
T-lymphotropic virus RNA. Once inside a cell, the gene prod-
uct is expressed and releases the immunizing peptide to the
body’s immune system. In another method, the disclosed
viruses canbe used to immunize the body against cell markers
found on cancer or tumor cells. The genetic sequence of the
cancer cell marker is incorporated into the primate T-lympho-
tropic virus RNA, and after infection with the virus, the
expressed gene product stimulates the immune system. The
subject’s immune system is used to remove the cancerous
cells, obviating the need for chemotherapeutic methods.
[0052] Such treatment with HTLV-3 or HTLV-4 can be
used for any condition in which rapidly dividing cells provide
an aspect of the pathology of the condition. One such condi-
tion is the presence of uncontrolled angiogenesis within the
body. Angiogenesis dependent diseases are well known in the
art and are caused in part by the rapid growth of blood vessels.
Another such condition is cancer or tumor growth. Cancer or
tumors include both solid tumors and other types. Infection
with the virus of the present disclosure, which can cause no
disease and does not affect the host systemically, is an
improvement over currently known treatments that involved
systemically administered agents. Such chemotherapeutic
agents kill rapidly dividing cells but also cause trauma to the
entire person. The dosages of such chemotherapeutic agents
must be titered between killing the cancer and killing the
subject.

[0053] In contrast, the cancer treatments disclosed are not
as harmful to the subject. The virus can either be administered
systemically or injected in situ into the tumor. The infected
cells arekilled and tumor growth is stopped. The virus may be
administered in one treatment or in a series of treatments.
[0054] The HTLV-3 or HTLV-4 of the present disclosure
can be recombinantly modified to be selective for cellular
receptors on the tumor to make the virus even more specifi-
cally targeted to just those cells. Additionally, the virus may
have altered promoter regions that can be selectively activated
to cause a productive infection. The combination of different
levels of control of the virus, both natural and recombinantly-
produced, are contemplated herein. A virus can be made
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specific for attachment to only certain types of cellular recep-
tors, for those cells that are dividing, and will only undergo
replication if another exogenous promoter factor is present.
Viral infection by two or more individually defective viruses,
that require factors or promoters supplied by other primate
T-lymphotropic viruses or any type of virus, can provide for
many levels of control of infection or treatment of specific
conditions.

[0055] The virus may be administered to the host, for can-
cer treatment, gene therapy or vaccination by any methods
known to those skilled in the art. Such methods include but
are not limited to injection, inhalation, ingestion, topical
administration and implantation. The virus may be killed or
live, depending on the treatment considered.

[0056] The antibodies disclosed herein can be used to
detect the presence of the disclosed viruses or viral particles.
These antibodies can be used in diagnostic or screeningkits to
assess the presence of the virus. Additionally, the antibodies
can be used to screen organs from nonhuman primates that
may be used in humans. For instance, detection of the pres-
ence of a virus that is transmitted from nonhuman primates to
humans is crucial in providing virus-free organs for trans-
plantation.

[0057] Itis believed that the virus of the present disclosure,
comprising the isolates from HTLV-3, is the first definitive
isolation of an STLV-3-like primate T-lymphotropic virus
from persons exposed to nonhuman primates. This belief is
supported by the epidemiology data, the PCR and sequencing
data and the serology data and the absence of such reports in
the literature. It is understood that HIV-1 and HIV-2 used to be
called HTLV-IIT and HTLV-IV before it was known they were
different types of viruses. Additionally, the virus of the
present disclosure comprising the isolates from HTLV-4, are
a new species in the delta primate T-lymphotropic viruses.

I1I. Vectors

[0058] Disclosed are live replicating human primate T-lym-
photropic virus vectors suitable for human use comprising an
immunizing construct, wherein the immunizing construct is
inserted in nontranslated region between env and tax/rex. The
disclosed immunizing construct can be an antigen-encoding
nucleic acid.

[0059] Where reference is made to “antigen”-encoding
nucleic acid, it is understood that in the context of the disclo-
sure antigens encoded by the antigen-encoding nucleic acid
can include but are not limited to immunogenic or non-im-
munogenic peptides, polypeptides, proteins, enzymes, cytok-
ines. These antigens can be non-human exogenous antigenic
sequences from viruses, bacteria, or parasites. The antigens
can also be antigenic endogenous human or human derived
sequences from a condition such as a cancer. Also, peptides
encoded by the antigen-encoding nucleic acid can include
non-antigenic sequences for the purposes of gene therapy.
[0060] In another embodiment of the present disclosure,
sequences of the disclosed primate T-lymphotropic viruses
can be used for other molecular biological applications.
Regions of the gag gene are important in packaging genetic
material. For example, the gag sequence or regions of the
sequence are incorporated into other vectors and direct the
packaging of the resultant genetic material for the particular
application desired, such as packaging recombinant
sequences to make altered infectious virions. Regions of the
pol gene are known to be critical for the stable integration of
foreign/viral DNA into the host genome. Vectors comprising
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the pol gene sequences can be used to integrate any DNA into
a genome. The primate T-lymphotropic virus and sequences
of the present disclosure infect human cells, and thus, these
sequences are used with other foreign or exogenous
sequences in humans in methods, including, but not limited
to, entry into cells, packaging, and insertion into the genome.
Additionally, methods of using the disclosed primate T-lym-
photropic virus and other sequences of the present disclosure
are not limited to human cells, but all cells that allow for
infection or entry of the nucleic acids.

[0061] The present disclosure is directed to compositions
and methods comprising new primate T-lymphotropic
viruses, HTLV-3 and/or HTLV-4, particularly compositions
and methods for the sequences of the viral genome. The virus
was obtained from humans. The new virus of the present
disclosure is an excellent vector for gene therapy and for
vaccination purposes. Additionally, the antibodies or other
detection methods for detecting the new virus are important in
detecting the presence of this and related viruses for
xenotransplantation. In addition, the disclosed primate
T-lymphotropic viruses can be used as reagents in pathoge-
nicity studies of these and related viruses. Moreover, the
sequences of the disclosed primate T-lymphotropic viruses
can be used as probes to detect virus in biological samples.
Vectors include but are not limited to prokaryotic, eukaryotic
and viral vectors.

[0062] Many new useful technologies have been developed
that use viral vectors and form the basis of medical therapies.
Examples of such technologies include, but are not limited to,
gene replacement, antisense gene therapy, in situ drug deliv-
ery, treatment of cancer or infectious agents, and vaccine
therapy. However, to be successful, these technologies
require an effective means for the delivery of the genetic
information across cellular membranes.

[0063] It is well-known in the art that vaccinations can be
used prophylactically for the prevention of infections as well
as therapeutically for the treatment of ongoing conditions.
Such infections or conditions can be but are not limited to
viral infections. Thus, also disclosed are vectors, wherein the
antigen-encoding nucleic acid is an antigen from a virus. The
viral antigen is selected from the group of viruses consisting
of Herpes simplex virus type-1, Herpes simplex virus type-2,
Cytomegalovirus, Epstein-Barr virus, Varicella-zoster virus,
Human herpesvirus 6, Human herpesvirus 7, Human herpes-
virus 8, Variola virus, Vesicular stomatitis virus, Hepatitis A
virus, Hepatitis B virus, Hepatitis C virus, Hepatitis D virus,
Hepatitis E virus, SARS, Rhinovirus, Coronavirus, Influenza
virus A, Influenza virus B, Measles virus, Polyomavirus,
Human Papillomavirus, Respiratory syncytial virus, Aden-
ovirus, Coxsackie virus, Dengue virus, Mumps virus, Polio-
virus, Rabies virus, Rous sarcoma virus, Yellow fever virus,
Ebolavirus, Marburg virus, Lassa fever virus, Eastern Equine
Encephalitis virus, Japanese Encephalitis virus, St. Louis
Encephalitis virus, Murray Valley fever virus, West Nile
virus, Rift Valley fever virus, Rotavirus A, Rotavirus B,
Rotavirus C, Sindbis virus, Simian Immunodeficiency virus,
Human T-lymphotropic virus type-1, Human T-lymphotropic
virus type-2, Primate T-lymphotropic virus, Hantavirus,
Rubella virus, Simian Immunodeficiency virus, Human
Immunodeficiency virus type-1, Human Immunodeficiency
virus type-2, and Simian Immunodeficiency virus (SW). Also
disclosed are vectors, wherein the antigen-encoding nucleic
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acid is STV-GAG. The art is replete with examples of viral
antigens whose sequences and methods of obtaining them are
well known.

[0064] Vaccinations are also known for the prevention of
bacterial infections. Additionally, antibiotics are well-known
in the art for the treatment of various bacterial infections.
Herein contemplated and disclosed are vectors, wherein the
antigen-encoding nucleic acid is an antigen from a bacterium.
The bacterial antigen is selected from the group consisting of
M. tuberculosis, M. bovis, M. bovis strain BCG, BCG sub-
strains, M. avium, M. intracellulare, M. afvicanum, M. kan-
sasii, M. marinum, M. ulcerans, M. avium subspecies paratu-
berculosis, Nocardia asteroides, other Nocardia species,
Legionella prneumophila, other Legionella species, Salmo-
nella typhi, other Salmonella species, Shigella species, Yers-
inia pestis, Pasteurella haemolytica, Pasteurella multocida,
other Pasteurella species, Actinobacillus pleuropneumoniae,
Listeria monocytogenes, Listeria ivanovii, Brucella abortus,
other Brucella species, Cowdria ruminantium, Chlamydia
pneumoniae, Chlamydia trachomatis, Chlamydia psittaci,
Couiella burnetti, other Rickettsial species, Ehrlichia species,
Staphylococcus aureus, Staphylococcus epidermidis, Strep-
tococcus pyogenes, Streptococcus agalactiae, Bacillus
anthracis, Escherichia coli, Vibrio cholerae, Campylobacter
species, Neiserria meningitidis, Neiserria gonorrhea,
Pseudomonas aeruginosa, other Pseudomonas species, Hae-
mophilus influenzae, Haemophilus ducveyi, other Hemophi-
lus species, Clostridium tetani, other Clostridium species,
Yersinia enterolitica, and other Yersinia species. The art is
replete with examples of bacterial antigens whose sequences
and methods of obtaining them are well known.

[0065] Vaccinations are also known for the prevention of
fungal infections. Additionally, antibiotics are well-known in
the art for the treatment of various fungal infections. Herein
contemplated and disclosed are vectors, wherein the antigen-
encoding nucleic acid is an antigen from a fungus. The fungal
antigen can be selected from the group consisting of Candida
albicans, Cryptococcus neoformans, Histoplasma capsula-
tum, Aspergillus fumigatus, Coccidiodes immitis, Paracoc-
cidiodes brasiliensis, Blastomyces dermitidis, Pneumocystis
carinii, Penicillium marneffi, and Alternaria alternate.
[0066] The vectors of the disclosure are not limited to
fungi, bacteria, and viruses. Also disclosed are vectors,
wherein the antigen-encoding nucleic acid is an antigen from
a parasite. The parasitic antigen can be selected from the
group consisting of Toxoplasma gondii, Plasmodium falci-
parum, Plasmodium vivax, Plasmodium malariae, other
Plasmodium species, Trypanosoma brucei, Trypanosoma
cruzi, Leishmania major, other Leishmania species, Schisto-
soma mansoni, other Schistosoma species, and Entamoeba
histolytica. The art is replete with examples of parasitic anti-
gens whose sequences and methods of obtaining them are
well known.

[0067] There are instances wherein it is advantageous to
administer the vector of the disclosure in a pharmaceutical
composition that comprises other vaccines. Pharmaceutical
compositions comprising multiple vaccines can be for thera-
peutic or prophylactic purposes. Examples of such composi-
tions include the mumps, measles, rubella (MMR) vaccine,
and vaccines against M. tuberculosis, M. bovis, M. bovis
strain BCG, BCG substrains, M. avium, M. intracellulave, M.
africanum, M. kansasii, M. marinum, M. ulcerans, M. avium
subspecies paratuberculosis, Nocardia asteroides, other
Nocardia species, Legionella pneumophila, other Legionella
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species, Salmonella typhi, other Salmonella species, Shigella
species, Yersinia pestis, Pasteurella haemolytica, Pasteurella
multocida, other Pasteurella species, Actinobacillus pleurop-
neumoniae, Listeria monocytogenes, Listeria ivanovii, Bru-
cella abortus, other Brucella species, Cowdria ruminantium,
Chlamydia pneumoniae, Chlamydia trachomatis, Chlamydia
psittaci, Coxiella burnetti, other Rickettsial species, Ehrli-
chia species, Staphylococcus aureus, Staphylococcus epider-
midis, Streptococcus pyogenes, Streptococcus agalactiae,
Bacillus anthracis, Escherichia coli, Vibrio cholerae,
Campylobacter species, Neiserria meningitidis, Neiserria
gonorrhea, Pseudomonas aeruginosa, other Pseudomonas
species, Haemophilus influenzae, Haemophilus ducreyi,
other Hemophilus species, Clostridium tetani, other
Clostridium species, Yersinia enterolitica, and other Yersinia
species. Specifically contemplated and disclosed are pharma-
ceutical compositions comprising the vector of the disclosure
and one or more additional vaccines. Also disclosed are
instances in which the vector comprises more than one anti-
gen-encoding nucleic acid. In such a situation, the vector will
produce each antigen encoded in the vector as a separate
antigen.

[0068] There are instances in which a disclosed vector
alone may not be suitable for a given purpose (e.g., a kit
designed to screen potential drugs for the treatment of a
condition, such kitintended for use in laboratories without the
capabilities to transfect a cell-line with the vector). In such
cases, cells previously transfected with the vector of the dis-
closure are needed. Thus, also disclosed are cells comprising
the disclosed vectors.

[0069] In one embodiment, the antigen-encoding nucleic
acid can encode a non-antigenic sequence of DNA. This
sequence provides a functional copy of a disrupted, mutated,
disregulated or deleted gene. Examples of nucleic acids
encoding proteins that play a role in genetic disorders are
known in the literature relating to genetic disorders. Methods
of making these cells are described and exemplified herein
and in the art.

[0070] The ability to detect the presence of a construct can
be a desirable feature of any vector. As such, vectors often
contain a marker to show that the construct of interest has
been delivered to the subject (e.g., in a cell), and once deliv-
ered, is being expressed. A marker can take the form of a gene
that is detectable when expressed. Thus, also disclosed are
vectors further comprising a reporter gene. One example of a
reporter gene is green fluorescence protein (GFP).

IV. Delivery of the Compositions to Cells

[0071] There are a number of compositions and methods
which can be used to deliver nucleic acids to cells, either in
vitro or in vivo. These methods and compositions can largely
be broken down into two classes: viral based delivery systems
and non-viral based delivery systems. For example, the
nucleic acids can be delivered through a number of direct
delivery systems, such as electroporation, lipofection, cal-
cium phosphate precipitation, plasmids, viral vectors, viral
nucleic acids, phage nucleic acids, phages, cosmids, or via
transfer of genetic material in cells or carriers such as cationic
liposomes. Appropriate means for transfection, including
viral vectors, chemical transfectants, or physico-mechanical
methods such as electroporation and direct diffusion of DNA,
are described by, for example, Wolff, 1. A., et al., Science, 247,
1465-1468, (1990); and Wolff, J. A. Nature, 352, 815-818,
(1991). Such methods are well known in the art and readily
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adaptable for use with the compositions and methods
described herein. In certain cases, the methods will be modi-
fied to specifically function with large DNA molecules. Fur-
ther, these methods can be used to target certain diseases and
cell populations by using the targeting characteristics of the
carrier.

V. Nucleic Acid Based Delivery Systems

[0072] Transfer vectors can be any nucleotide construction
used to deliver genes into cells (e.g., a plasmid), or as part of
a general strategy to deliver genes (e.g., as part of recombi-
nant retrovirus or adenovirus; Ram et al. Cancer Res. 53:83-
88, (1993)).

[0073] As used herein, plasmid or viral vectors are agents
that transport nucleic acids into the cell without degradation,
and include a promoter yielding expression of the gene in the
cells into which it is delivered. In some embodiments the
vectors are derived from either a virus or specifically a retro-
virus. Viral vectors can include for example, for example,
HTLV-1, HTLV-2, HTLV-3, HTLV-4, Adenovirus, Adeno-
associated virus, Herpes virus, Vaccinia virus, Polio virus,
AIDS virus, neuronal trophic virus, Sindbis and other RNA
viruses, including these viruses with the HIV backbone. Also
preferred are any viral families which share the properties of
these viruses which make them suitable for use as vectors.
Retroviruses include Murine Maloney Leukemia virus,
MMLYV, and retroviruses that express the desirable properties
of MMLYV as a vector. Retroviral vectors are able to carry a
larger genetic payload (e.g., a transgene or marker gene) than
other viral vectors, and for this reason are commonly used
vectors. However, they are not as useful in non-proliferating
cells. Adenovirus vectors are relatively stable and easy to
work with, have high titers, can be delivered in aerosol for-
mulation, and can transfect non-dividing cells. Pox viral vec-
tors are large, have several sites for inserting genes, are ther-
mostable, and can be stored at room temperature. A preferred
embodiment is a viral vector which has been engineered so as
to suppress the immune response of the host organism, elic-
ited by the viral antigens. Preferred vectors of this type will
carry coding regions for Interleukin 8 or 10.

[0074] Viral vectors can have higher transaction (ability to
introduce genes) abilities than chemical or physical methods
to introduce genes into cells. Typically, viral vectors contain
nonstructural early genes, structural late genes, an RNA poly-
merase I11 transcript, inverted terminal repeats necessary for
replication and encapsidation, and promoters to control the
transcription and replication of the viral genome. When engi-
neered as vectors, viruses typically have one or more of the
early genes removed and a gene or gene/promoter cassette is
inserted into the viral genome in place of the removed viral
DNA. Constructs of this type can carry up to about 8 kb of
foreign genetic material. The necessary functions of the
removed early genes are typically supplied by cell lines which
have been engineered to express the gene products of the early
genes in trans.

VI. Retroviral Vectors

[0075] Primate T-lymphotropic viruses are retroviruses. A
retrovirus is an animal virus belonging to the virus family of
Retroviridae, including any types, subfamilies, genus, or tro-
pisms. Retroviral vectors, in general, are described by Verma,
1. M., Retroviral vectors for gene transfer, In Microbiology-
1985, American Society for Microbiology, pp. 229-232,
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Washington, (1985), which is incorporated by reference
herein. Examples of methods for using retroviral vectors for
gene therapy are described in U.S. Pat. Nos. 4,868,116 and
4,980.286; PCT applications WO 90/02806 and WO
89/07136; and Mulligan, (Science 260:926-932 (1993)); the
teachings of which are incorporated herein by reference.
Although the present primate T-lymphotropic virus vector is
unique, the methods described for using other types of viral
vectors can be useful in certain contexts. See for example U.S.
Pat. No. 5,646,032, which is incorporated herein for its teach-
ing of those methods.

[0076] A retrovirus is essentially a package which has
packed into it nucleic acid cargo. The nucleic acid cargo
carries with it a packaging signal, which ensures that the
replicated daughter molecules will be efficiently packaged
within the package coat. In addition to the package signal,
there are a number of molecules which are needed in cis, for
the replication, and packaging of the replicated virus. Typi-
cally a retroviral genome contains the gag, pol, and env genes
which are involved in the making of the protein coat. It is the
gag, pol, and env genes which are typically replaced by the
foreign DNA that is to be transferred to the target cell. Ret-
rovirus vectors typically contain a packaging signal for incor-
poration into the package coat, a sequence which signals the
start of the gag transcription unit, elements necessary for
reverse transcription, including a primer binding site to bind
the tRNA primer of reverse transcription, terminal repeat
sequences that guide the switch of RNA strands during DNA
synthesis, a purine rich sequence 5' to the 3' LTR that serves
as the priming site for the synthesis of the second strand of
DNA synthesis, and specific sequences near the ends of the
LTRs that enable the insertion of the DNA state of the retro-
virus to insert into the host genome. The removal of the gag,
pol. and env genes allows for large fragments of foreign
sequence to be inserted into the viral genome, become reverse
transcribed, and upon replication, be packaged into a new
retroviral particle. This amount of nucleic acid is sufficient for
the delivery of many genes depending on the size of each
transcript. Itis preferable to include either positive or negative
selectable markers along with other genes in the insert.
[0077] Since the replication machinery and packaging pro-
teins in most retroviral vectors have been removed (gag, pol,
and env), the vectors are typically generated by placing them
into a packaging cell line. A packaging cell line is a cell line
which has been transfected or transformed with a retrovirus
that contains the replication and packaging machinery, but
lacks any packaging signal. When the vector carrying the
DNA of choice is transfected into these cell lines, the vector
containing the gene of interest is replicated and packaged into
new retroviral particles, by the machinery provided in cis by
the helper cell. The genomes for the machinery are not pack-
aged because they lack the necessary signals.

[0078] A packaging cell line is a cell line which has been
transfected or transformed with a retrovirus that contains the
replication and packaging machinery, but lacks any packag-
ing signal. When the vector carrying the DNA of choice is
transfected into these cell lines, the vector containing the gene
of interest is replicated and packaged into new retroviral
particles, by the machinery provided in cis by the helper cell.
The genomes for the machinery are not packaged because
they lack the necessary signals.

[0079] Itis also understood that the pX region can be used
to construct a vector. The pX region is located between the
end of env and the beginning of Tax and contains small ORFs,
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hence this is another good region for insertion of foreign DNA
in an HTLV genome based vector.

[0080] Disclosed are methods of detecting the expression
of the disclosed vectors comprising using a first antibody to
the antigen to measure protein expression in a quantitative or
qualitative way, and further comprising detecting the first
antibody directly via a colorimetric measurement produced
through the use of a substrate and a conjugated antibody or
indirectly via a first antibody to the antigen, which in turn is
bound by a second antibody that is conjugated and will result
in a colorimetric measurement when combined with a sub-
strate.

[0081] Also disclosed are methods wherein the antigen is
detected by placing an aliquot of the disclosed vectorin a lane
on a gel and probing the gel for the antigen.

[0082] Some methods are methods of detecting the expres-
sion of the disclosed vector using a fluorescently labeled first
antibody specific for the antigen and visualizing the antigen
using a flow cytometer, fluorescence microscope, or chemi-
luminescence. In some embodiments, the first antibody is not
fluorescently labeled, but a target for a second antibody with
a fluorescent label.

[0083] Also disclosed are methods of detecting the expres-
sion of a disclosed vector comprising using cytolytic killing
assay to assess activity, and methods of detecting the vector
that further include obtaining a sample from a subject com-
prising a tissue biopsy or removal of blood or bone marrow.

VII. Non-Nucleic Acid Based Systems

[0084] The disclosed compositions can be delivered to the
target cells in a variety of ways. For example, the composi-
tions can be delivered through electroporation, or through
lipofection, or through calcium phosphate precipitation. The
delivery mechanism chosen will depend in part on the type of
cell targeted and whether the delivery is occurring for
example in vivo or in vitro. In the methods described above
which include the administration and uptake of exogenous
DNA into the cells of a subject (e.g., gene transduction or
transfection), delivery of the compositions to cells can be via
avariety of mechanisms. As one example, delivery can be via
a liposome, using commercially available liposome prepara-
tions such as LIPOFECTIN, LIPOFECTAMINE (GIBCO-
BRL, Inc., Gaithersburg, Md.), SUPERFECT (Qiagen, Inc.
Hilden, Germany) and TRANSFECTAM (Promega Biotec,
Inc., Madison, Wis.), as well as other liposomes developed
according to procedures standard in the art. In addition, the
disclosed nucleic acid or vector can be delivered in vivo by
electroporation, the technology for which is available from
Genetronics, Inc. (San Diego, Calif.) as well as by means of a
SONOPORATION machine (ImaRx Pharmaceutical Corp.,
Tucson, Ariz.).

[0085] The materials may be in solution or suspension (for
example, incorporated into microparticles, liposomes, or
cells). These may be targeted to a particular cell type via
antibodies, receptors, or receptor ligands. The following ref-
erences are examples of the use of this technology to target
specific proteins to tumor tissue (Senter et al., Bioconjugate
Chem. 2:447-451, (1991); Bagshawe, K. D., Br. J. Cancer
60:275-281 (1989); Bagshawe et al., Br. J. Cancer 58:700-
703 (1988); Senter et al., Bioconjugate Chem. 4:3-9 (1993),
Battelli et al., Cancer Immunol. Immunother. 35:421-425
(1992); Pietersz and McKenzie, Immunolog. Reviews 129:57-
80 (1992); and Roffler et al., Biochem. Pharmacol. 42:2062-
2065 (1991)). These techniques can be used for a variety of
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other specific cell types. Vehicles such as “stealth” and other
antibody conjugated liposomes (including lipid mediated
drug targeting to colonic carcinoma), receptor mediated tar-
geting of DNA through cell specific ligands, lymphocyte
directed tumor targeting, and highly specific therapeutic ret-
roviral targeting of murine glioma cells in vivo. The following
references are examples of the use of this technology to target
specific proteins to tumor tissue (Hughes et al., Cancer
Research 49:6214-6220 (1989); and Litzinger and Huang,
Biochimica et Biophysica Acta 1104:179-187 (1992)). In
general, receptors are involved in pathways of endocytosis,
either constitutive or ligand induced. These receptors cluster
in clathrin-coated pits, enter the cell via clathrin-coated
vesicles, pass through an acidified endosome in which the
receptors are sorted, and then either recycleto the cell surface,
become stored intracellularly, or are degraded in lysosomes.
The internalization pathways serve a variety of functions,
such as nutrient uptake, removal of activated proteins, clear-
ance of macromolecules, opportunistic entry of viruses and
toxins, dissociation and degradation of ligand, and receptor-
level regulation. Many receptors follow more than one intra-
cellular pathway, depending on the cell type, receptor con-
centration, type of ligand, ligand valency, and ligand
concentration. Molecular and cellular mechanisms of recep-
tor-mediated endocytosis has been reviewed (Brown and
Greene, DNA and Cell Biology 10(6):399-409 (1991)).

[0086] Nucleic acids that are delivered to cells which are to
be integrated into the host cell genome, typically contain
integration sequences. These sequences are often viral related
sequences, particularly when viral based systems are used.
These viral integration systems can also be incorporated into
nucleic acids which are to be delivered using a non-nucleic
acid based system of deliver, such as a liposome, so that the
nucleic acid contained in the delivery system can be come
integrated into the host genome.

[0087] Other general techniques for integration into the
host genome include, for example, systems designed to pro-
mote homologous recombination with the host genome.
These systems typically rely on sequence flanking the nucleic
acid to be expressed that has enough homology with a target
sequence within the host cell genome that recombination
between the vector nucleic acid and the target nucleic acid
takes place, causing the delivered nucleic acid to be integrated
into the host genome. These systems and the methods neces-
sary to promote homologous recombination are known to
those of skill in the art.

VIII. In Vivo/Ex Vivo Methods

[0088] As described above, the compositions can be admin-
istered in a pharmaceutically acceptable carrier and can be
delivered to the subject’s cells in vivo and/or ex vivo by a
variety of mechanisms well known in the art (e.g., uptake of
naked DNA, liposome fusion, intramuscular injection of
DNA via a gene gun, endocytosis and the like).

[0089] Ifex vivo methodsare employed, cells or tissues can
be removed and maintained outside the body according to
standard protocols well known in the art. The compositions
can be introduced into the cells via any gene transfer mecha-
nism, such as, for example, calcium phosphate mediated gene
delivery, electroporation, microinjection or proteoliposomes.
The transduced cells can then be infused (e.g., in a pharma-
ceutically acceptable carrier) or homotopically transplanted
back into the subject per standard methods for the cell or
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tissue type. Standard methods are known for transplantation
or infusion of various cells into a subject.

IX. Expression Systems

[0090] Thenucleic acids that are delivered to cells typically
contain expression controlling systems. For example, the
inserted genes in viral and retroviral systems usually contain
promoters, and/or enhancers to help control the expression of
the desired gene product. A promoter is generally a sequence
or sequences of DNA that function when in a relatively fixed
location in regard to the transcription start site. A promoter
contains core elements required for basic interaction of RNA
polymerase and transcription factors, and may contain
upstream elements and response elements.

X. Viral Promoters and Enhancers

[0091] Preferred promoters controlling transcription from
vectors in mammalian host cells may be obtained from vari-
ous sources, for example, the genomes of viruses such as:
polyoma, Simian Virus 40 (§V40), adenovirus, retroviruses,
hepatitis-B virus and most preferably cytomegalovirus, or
from heterologous mammalian promoters, e.g. beta actin pro-
moter. The early and late promoters of the SV40 virus are
conveniently obtained as an SV40 restriction fragment which
also contains the SV40 viral origin of replication (Fiers et al.,
Nature, 273:113 (1978)). The immediate early promoter of
the human cytomegalovirus is conveniently obtained as a
Hindlll E restriction fragment (Greenway et al., Gene
18:355-360 (1982)). Of course, promoters from the host cell
or related species also are useful herein. Such preferred pro-
moters are in the LTRs of HTLV.

[0092] Enhancer generally refers to a sequence of DNA that
functions at no fixed distance from the transcription start site
and can be either 5' (Laimins et al., Proc. Natl. Acad. Sci.
78:993 (1981)) or 3' (Lusky et al., Mol. Cell. Bio. 3:1108
(1983)) to the transcription unit. Furthermore, enhancers can
be within an intron (Banetji et al., Cell33:729 (1983)), as well
as within the coding sequence itself (Osborne et al., Mol. Cell.
Bio. 4:1293 (1984)). They are usually between 10 and 300 by
in length, and they function in c¢is. Enhancers function to
increase transcription from nearby promoters. Enhancers also
often contain response elements that mediate the regulation
of transcription. Promoters can also contain response ele-
ments that mediate the regulation of transcription. Enhancers
often determine the regulation of expression of a gene. While
many enhancer sequences are now known from mammalian
genes (globin, elastase, albumin, fetoprotein and insulin),
typically one will use an enhancer from a eukaryotic cell virus
for general expression. Preferred examples are the SV40
enhancer on the late side of the replication origin (bp 100-
270), the cytomegalovirus early promoter enhancer, the
polyoma enhancer on the late side of the replication origin,
and adenovirus enhancers.

[0093] The promoter and/or enhancer may be specifically
activated, for instance by light or specific chemical events
which trigger their function. Systems can be regulated by
reagents such as tetracycline and dexamethasone. There are
also ways to enhance viral vector gene expression by expo-
sure to irradiation, such as gamma irradiation, or alkylating
chemotherapy drugs.

[0094] In certain embodiments the promoter and/or
enhancer region can act as a constitutive promoter and/or
enhancer to maximize expression of the region of the tran-
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scription unit to be transcribed. In certain constructs the pro-
moter and/or enhancer region be active in all eukaryotic cell
types, even if it is only expressed in a particular type of cell at
a particular time. A preferred promoter of this type is the
CMYV promoter (650 bases). Other preferred promoters are
SV40 promoters, cytomegalovirus (full length promoter),
and retroviral vector LTR.

[0095] It has been shown that all specific regulatory ele-
ments can be cloned and used to construct expression vectors
that are selectively expressed in specific cell types such as
melanoma cells. The glial fibrillary acetic protein (GFAP)
promoter has beenused to selectively express genes in cells of
glial origin.

[0096] Expression vectors used in eukaryotic host cells
(yeast, fungi, insect, plant, animal, human or nucleated cells)
may also contain sequences necessary for the termination of
transcription which may affect mRNA expression. These
regions are transcribed as polyadenylated segments in the
untranslated portion of the mRNA encoding tissue factor
protein. The 3' untranslated regions also include transcription
termination sites. It is preferred that the transcription unit also
contains a polyadenylation region. One benefit of this region
is that it increases the likelihood that the transcribed unit will
be processed and transported like mRNA. The identification
and use of polyadenylation signals in expression constructs is
well established. It is preferred that homologous polyadeny-
lation signals be used in the transgene constructs. In certain
transcription units, the polyadenylation region is derived
from the SV40 early polyadenylation signal and consists of
about 400 bases. It is also preferred that the transcribed units
contain other standard sequences alone or in combination
with the above sequences improve expression from, or stabil-
ity of; the construct.

XI. Markers

[0097] The viral vectors can include nucleic acid sequence
encoding a marker product. This marker product is used to
determine if the gene has been delivered to the cell and once
delivered is being expressed. Preferred marker genes are the
E. ColilacZ gene, which encodes f-galactosidase, and green
fluorescent protein.

[0098] In some embodiments the marker is a selectable
marker. Examples of suitable selectable markers for mamma-
lian cells are dihydrofolate reductase (DHFR), thymidine
kinase, neomycin, neomycin analog G418, hygromycin, and
puromycin. When such selectable markers are successfully
transferred into a mammalian host cell, the transformed mam-
malian host cell can survive if placed under selective pres-
sure. There are two widely used distinct categories of selec-
tive regimes. The first category is based on a cell’s
metabolism and the use of a mutant cell line which lacks the
ability to grow independent of a supplemented media. Two
examples are: CHO DHFR-cells and mouse LTK-cells. These
cells lack the ability to grow without the addition of such
nutrients as thymidine or hypoxanthine. Because these cells
lack certain genes necessary for a complete nucleotide syn-
thesis pathway, they cannot survive unless the missing nucle-
otides are provided in a supplemented media. An alternative
to supplementing the media is to introduce an intact DHFR or
TK gene into cells lacking the respective genes, thus altering
their growth requirements. Individual cells which were not
transformed with the DHFR or TK gene will notbe capable of
survival in non-supplemented media.
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[0099] The second category is dominant selection which
refers to a selection scheme used in any cell type and does not
require the use of a mutant cell line. These schemes typically
use a drug to arrest growth of ahost cell. Those cells that have
a novel gene would express a protein conveying drug resis-
tance and would survive the selection. Examples of such
dominant selection use the drugs neomycin, (Southern &
Berg, J. Molec. Appl. Genet. 1:327 (1982)), mycophenolic
acid, (Mulligan & Berg Science 209:1422 (1980)) or hygro-
mycin, (Sugden et al., Mol. Cell. Biol. 5:410-413 (1985)).
The three examples employ bacterial genes under eukaryotic
control to convey resistance to the appropriate drug G418 or
neomycin (geneticin), xgpt (mycophenolic acid) or hygromy-
cin, respectively. Others include the neomycin analog G418
and puromycin.

XII. Sequence Similarities

[0100] It is understood that as discussed herein the use of
the terms homology and identity mean the same thing as
similarity. Thus, for example, if the use of the word homology
is used between two non-natural sequences it is understood
that this is not necessarily indicating an evolutionary relation-
ship between these two sequences, but rather is looking at the
similarity or relatedness between their nucleic acid
sequences. Many of the methods for determining homology
between two evolutionarily related molecules are routinely
applied to any two or more nucleic acids or proteins for the
purpose of measuring sequence similarity regardless of
whether they are evolutionarily related or not.

[0101] In general, it is understood that one way to define
any known variants and derivatives or those that might arise,
ofthe disclosed genes and proteins herein, is through defining
the variants and derivatives in terms of homology to specific
known sequences. This identity of particular sequences dis-
closed herein is also discussed elsewhere herein. In general,
variants of genes and proteins herein disclosed typically have
at least, about 70,71,72,73,74,75,76,77,78, 79,80, 81, 82,
83,84, 85,806, 87,88, 89,90, 91, 92, 93,94, 95,96, 97, 98, or
99 percent homology to the stated sequence or the native
sequence. Those of skill in the art readily understand how to
determine the homology of two proteins or nucleic acids,
such as genes. For example, the homology can be calculated
after aligning the two sequences so that the homology is at its
highest level.

[0102] Another method of calculating homology can be
performed by published algorithms. Optimal alignment of
sequences for comparison may be conducted by the local
homology algorithm of Smith & Waterman Adv. Appl. Math.
2:482 (1981), by the homology alignment algorithm of
Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the
search for similarity method of Pearson & Lipman, Proc.
Natl. Acad. Sci. US.A. 85:2444 (1988), by computerized
implementations of these algorithms (GAP, BESTFIT,
FASTA, and TFASTA in the Wisconsin Genetics Software
Package, Genetics Computer Group, 575 Science Dr., Madi-
son, Wis.), or by inspection.

[0103] The same types of homology can be obtained for
nucleic acids by for example the algorithms disclosed in
Zuker Science 244:48-52, 1989, Jaeger et al. Proc. Natl.
Acad. Sci. USA 86:7706-7710, 1989, and Jaeger et al. Meth-
ods Enzymol. 183:281-306, 1989, which are herein incorpo-
rated by reference for at least material related to nucleic acid
alignment. It is understood that any of the methods typically
can be used and that in certain instances the results of these
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various methods may differ, but the skilled artisan under-
stands if identity is found with at least one of these methods,
the sequences would be said to have the stated identity, and be
disclosed herein.

[0104] For example, as used herein, a sequence recited as
having a particular percent homology to another sequence
refers to sequences that have the recited homology as calcu-
lated by any one or more of the calculation methods described
above. For example, a first sequence has 80 percent homol-
ogy, as defined herein, to a second sequence if the first
sequence is calculated to have 80 percent homology to the
second sequence using the Zuker calculation method even if
the first sequence does not have 80 percent homology to the
second sequence as calculated by any of the other calculation
methods. As another example, a first sequence has 80 percent
homology, as defined herein, to a second sequence if the first
sequence is calculated to have 80 percent homology to the
second sequence using both the Zuker calculation method
and the Pearson and Lipman calculation method even if the
first sequence does not have 80 percent homology to the
second sequence as calculated by the Smith & Waterman
calculation method, the Needleman & Wunsch calculation
method, the Jaeger calculation methods, or any of the other
calculation methods. As yet another example, a first sequence
has 80 percent homology, as defined herein, to a second
sequence if the first sequence is calculated to have 80 percent
homology to the second sequence using each of calculation
methods (although, in practice, the different calculation
methods will often result in different calculated homology
percentages).

XIII. Nucleic Acids

[0105] There are a variety of molecules disclosed herein
that are nucleic acid based, including for example the nucleic
acids that encode HTLV-3 or HTLV-4 (e.g., SEQ ID NOs: 36,
53, and 81). The disclosed nucleic acids are made up of, for
example, nucleotides, nucleotide analogs, or nucleotide sub-
stitutes. Non-limiting examples of these and other molecules
are discussed herein. It is understood that for example, when
a vector is expressed in a cell, the expressed mRNA will
typically be made up of A, C, G, and U. Likewise, it is
understood that if, for example, an antisense molecule is
introduced into a cell or cell environment through for
example exogenous delivery, it is advantageous that the anti-
sense molecule be made up of nucleotide analogs that reduce
the degradation of the antisense molecule in the cellular envi-
ronment.

XIV. Nucleotides and Related Molecules

[0106] A nucleotide is a molecule that contains a base moi-
ety, a sugar moiety and a phosphate moiety. Nucleotides can
be linked together through their phosphate moieties and sugar
moieties creating an internucleoside linkage. The base moiety
of a nucleotide can be adenin-9-yl (A), cytosin-1-yl (C),
guanin-9-yl (G), uracil-1-yl (U), and thymin-1-y1 (T). The
sugar moiety of a nucleotide is a ribose or a deoxyribose. The
phosphate moiety ofa nucleotide is pentavalent phosphate. A
non-limiting example of a nucleotide would be 3'-AMP (3'-
adenosine monophosphate) or 5'-GMP (5'-guanosine mono-
phosphate). There are many varieties of these types of mol-
ecules available in the art and available herein.

[0107] A nucleotide analog is a nucleotide which contains
some type of modification to either the base, sugar, or phos-
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phate moieties. Modifications to nucleotides are well known
in the art and would include for example, S-methylcytosine
(5-me-C), 5-hydroxymethyl cytosine, xanthine, hypoxan-
thine, and 2-aminoadenine as well as modifications at the
sugar or phosphate moieties. There are many varieties of
these types of molecules available in the art and available
herein.

[0108] Nucleotide substitutes are molecules having similar
functional properties to nucleotides, but which do not contain
a phosphate moiety, such as peptide nucleic acid (PNA).
Nucleotide substitutes are molecules that will recognize
nucleic acids in a Watson-Crick or Hoogsteen manner, but
which are linked together through a moiety other than a
phosphate moiety. Nucleotide substitutes are able to conform
to a double helix type structure when interacting with the
appropriate target nucleic acid. There are many varieties of
these types of molecules available in the art and available
herein.

[0109] It is also possible to link other types of molecules
(conjugates) to nucleotides or nucleotide analogs to enhance
for example, cellular uptake. Conjugates can be chemically
linked to the nucleotide or nucleotide analogs. Such conju-
gates include but are not limited to lipid moieties such as a
cholesterol moiety (Letsinger et al., Proc. Natl. Acad. Sci.
US4, 1989, 86:6553-6556). There are many varieties of these
types of molecules available in the art and available herein.
[0110] A Watson-Crick interaction is at least one interac-
tion with the Watson-Crick face of a nucleotide, nucleotide
analog, or nucleotide substitute. The Watson-Crick face of a
nucleotide, nucleotide analog, or nucleotide substitute
includes the C2, N1, and C6 positions of a purine based
nucleotide, nucleotide analog, or nucleotide substitute and
the C2, N3, C4 positions of a pyrimidine based nucleotide,
nucleotide analog, or nucleotide substitute.

[0111] A Hoogsteen interaction is the interaction that takes
place on the Hoogsteen face of a nucleotide or nucleotide
analog, which is exposed in the major groove of duplex DNA.
The Hoogsteen face includes the N7 position and reactive
groups (NH2 or O) at the C6 position of purine nucleotides.

XV. Sequences

[0112] There are a variety of sequences related to the pro-
tein molecules, for example the protein coding regions gag,
pol, env, tax, rex, and protease (pro) genes and noncoding
regions such as the LTR of HTLV-3 and HTLV-4, or any of the
nucleic acids disclosed herein for making HTLV-3 or HTLV-
4, all of which are encoded by nucleic acids or are nucleic
acids. The sequences for the human analogs of these genes, as
well as other analogs, and alleles of these genes, and splice
variants and other types of variants, are available in a variety
of protein and gene databases, including GenBank. Those
sequences available at the time of filing this application at
GenBank are herein incorporated by reference in their entire-
ties as well as for individual subsequences contained therein.
GenBank can be accessed at http://www.ncbi.nih.gov/entrez/
query.fcgi. Those of skill in the art understand how to resolve
sequence discrepancies and differences and to adjust the com-
positions and methods relating to a particular sequence to
other related sequences. Primers and/or probes can be
designed for any given sequence given the information dis-
closed herein and known in the art.

XVI. Primers and Probes

[0113] Disclosed are compositions including primers and
probes, which are capable of interacting with the disclosed
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nucleic acids, such as the HTLV-3 or HTLV-4 as disclosed
herein. In certain embodiments the primers are used to sup-
port nucleic acid (DNA, RNA, etc.) amplification reactions.
Thus, for example, disclosed herein are primers wherein the
primer comprises SEQ IDNOs: 7 and 8, SEQID NOs: 11 and
12,SEQIDNOs: 15 and 16, SEQID NOs: 23 and 24, SEQ ID
NOs: 27 and 28, SEQ ID NOs: 31 and 32, SEQ ID NOs: 69
and 70, SEQ ID NOs: 73 and 74, SEQ ID NOs: 77 and 78,
SEQ ID NOs: 9 and 10, SEQ ID NOs: 13 and 14, SEQ ID
NOs: 17 and 18, SEQ ID NOs: 25 and 26, SEQ ID NOs: 29
and 30, SEQ ID NOs: 33 and 34, SEQ ID NOs: 64 and 65,
SEQ ID NOs: 71 and 72, SEQ ID NOs: 75 and 76, and SEQ
ID NOs: 79 and 80. Typically the primers will be capable of
being extended in a sequence specific manner. Extension ofa
primer in a sequence specific manner includes any methods
wherein the sequence and/or composition of the nucleic acid
molecule to which the primer is hybridized or otherwise
associated directs or influences the composition or sequence
ofthe product produced by the extension ofthe primer. Exten-
sion of the primer in a sequence specific manner therefore
includes, but is not limited to, PCR, DNA sequencing, DNA
extension, DNA polymerization, RNA transcription, or
reverse transcription. Techniques and conditions that amplify
the primer in a sequence specific manner are preferred. In
certain embodiments the primers are used for the DNA ampli-
fication reactions, such as PCR or direct sequencing. Thus,
herein are disclosed primer pairs used in conjunction with a
second nested set of primers pairs. For example, disclosed
herein are PCR amplification methods comprising a first
primer pair and a second primer pair, wherein the second
primer pair is internal to the first primer pair and wherein the
first primer pair is selected from the group consisting of SEQ
ID NOs: 7 and 8, SEQ ID NOs: 11 and 12, SEQ ID NOs: 15
and 16, SEQ ID NOs: 23 and 24, SEQ ID NOs: 27 and 28,
SEQ ID NOs: 31 and 32, SEQ ID NOs: 69 and 70, SEQ ID
NOs: 73 and 74, and SEQ ID NOs: 77 and 78, wherein the
second set of primers is selected from the group consisting of
SEQ ID NOs: 9 and 10, SEQ ID NOs: 13 and 14, SEQ ID
NOs: 17 and 18, SEQ ID NOs: 25 and 26, SEQ ID NOs: 29
and 30, SEQ ID NOs: 33 and 34, SEQ ID NOs: 71 and 72,
SEQ ID NOs: 75 and 76, and SEQ ID NOs: 79 and 80. It is
understood that in certain embodiments the primers can also
be extended using non-enzymatic techniques, where for
example, the nucleotides or oligonucleotides used to extend
the primer are modified such that they will chemically react to
extend the primer in a sequence specific manner. Typically,
the disclosed primers hybridize with the disclosed nucleic
acids or region of the nucleic acids or they hybridize with the
complement of the nucleic acids or complement of a region of
the nucleic acids.

XVII. Functional Nucleic Acids

[0114] Functional nucleic acids are nucleic acid molecules
that have a specific function, such as binding a target mol-
ecule or catalyzing a specific reaction. Functional nucleic
acid molecules can be divided into the following categories,
which are not meant to be limiting. For example; functional
nucleic acids include antisense molecules, aptamers,
ribozymes, triplex forming molecules, and external guide
sequences. The functional nucleic acid molecules can act as
effectors, inhibitors, modulators, and stimulators of a specific
activity possessed by a target molecule, or the functional
nucleic acid molecules can possess a de novo activity inde-
pendent of any other molecules.
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Functional nucleic acid molecules can interact with any mac-
romolecule, such as DNA, RNA, polypeptides, or carbohy-
drate chains. Thus, functional nucleic acids can interact with
the mRNA of any of the disclosed nucleic acids, such as the
pol, tax, env, gag, rex and pro genes and non-coding regions
such as the LTR of HTLV-3 and HTLV-4, or the nucleic acids
used for the generation of HTLV-3 and HTLV-4, or the
genomic DNA of any of the disclosed viruses, such as
HTLV-3 and HTLV-4, or they can interact with the polypep-
tide encoded by any of the disclosed nucleic acids, such as
pol, tax, rex, env, gag, or pro genes of HTLV-3 and HTLV-4,
or the nucleic acids used for the generation of pol, tax, rex,
env, gag, or LTR proteins of HTLV-3 and HTLV-4. Often
functional nucleic acids are designed to interact with other
nucleic acids based on sequence homology between the target
molecule and the functional nucleic acid molecule. In other
situations, the specific recognition between the functional
nucleic acid molecule and the target molecule is not based on
sequence homology between the functional nucleic acid mol-
ecule and the target molecule, but rather is based on the
formation of tertiary structure that allows specific recognition
to take place.

XVIII. Protein Variants

[0115] As discussed herein, there are numerous disclosed
variants of the HTLV-3 proteins encoded herein, such as gag
(SEQ ID NO: 40), pol (SEQ ID NO: 44), env (SEQ ID NO:
37), tax (SEQ ID NO: 50), rex (SEQ ID NO: 48), protease
(SEQ ID NO: 46), and non-coding regions such as the LTR,
and HTLV-4 proteins encoded herein, such as gag, pol (SEQ
IDNO: 57), env (SEQ ID NO: 54), tax (SEQ ID NO: 62), rex
(SEQ ID NO: 60), protease (SEQ ID NO: 58) and non-coding
regions such as the LTR. In addition, to the known functional
HTLV-3 and HTLV-4 strain variants there are derivatives of
the HTLV-3 and HTLV-4 gag, pol, tax, rex, and env, LTR
proteins that also function in the disclosed methods and com-
positions. Protein variants and derivatives are well under-
stood to those of skill in the art and in can involve amino acid
sequence modifications. For example, amino acid sequence
modifications typically fall into one or more of three classes:
substitutional, insertional or deletional variants. Insertions
include amino and/or carboxyl terminal fusions as well as
intrasequence insertions of single or multiple amino acid
residues. Insertions ordinarily will be smaller insertions than
those of amino or carboxyl terminal fusions, for example, on
the order of one to four residues. Immunogenic fusion protein
derivatives, such as those described in the examples, are made
by fusing a polypeptide sufficiently large to confer immuno-
genicity to the target sequence by cross-linking in vitro or by
recombinant cell culture transformed with DNA encoding the
fusion. Deletions are characterized by the removal of one or
more amino acid residues from the protein sequence. Typi-
cally, no more than about from 2 to 6 residues are deleted at
any one site within the protein molecule. These variants ordi-
narily are prepared by site specific mutagenesis of nucle-
otides in the DNA encoding the protein, thereby producing
DNA encoding the variant, and thereafter expressing the
DNA in recombinant cell culture. Techniques for making
substitution mutations at predetermined sites in DNA having
a known sequence are well known, for example M13 primer
mutagenesis and PCR mutagenesis. Amino acid substitutions
are typically of single residues, but can occur at a number of
different locations at once; insertions usually will be on the
order of about from 1 to 10 amino acid residues; and deletions
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will range about from 1 to 30 residues. Deletions or insertions
preferably are made in adjacent pairs, e.g., a deletion of 2
residues or insertion of 2 residues. Substitutions, deletions,
insertions or any combination thereof may be combined to
arrive at a final construct. The mutations must not place the
sequence out of reading frame and preferably will not create
complementary regions that could produce secondary mRNA
structure. Substitutional variants are those in which at least
one residue has been removed and a different residue inserted
in its place. Such substitutions generally are made in accor-
dance with the following Tables 1 and 2 and are referred to as
conservative substitutions.

TABLE 1

Amino Acid Abbreviations

Amino Acid Abbreviation
alanine Ala A
allosoleucine Alle
arginine ArgR
asparagine Asn N
aspartic acid Asp D
cysteine CysC
glutamic acid GluE
glutamine GlnK
glycine Gly G
histidine HisH
isoleucine TeT
leucine Leul
lysine LysK
phenylalanine Phe F
proline ProP
pyroglutamic acid Glu
sering Ser S
threonine Thr T
tyrosine TyrY
tryptophan Trp W
valing ValVv

TABLE 2

Amino Acid Substitutions
Original Residue & Exemplary Conservative Substitutions
(others are known in the art)

Ala, ser
Arg, lys, gln
Asn, gln, his
Asp, glu
Cys, ser
Gln, asm, lys
Glu, asp
Gly, pro

His, asn, gln
Ile, leu, val
Leu, ile, val
Lys, arg, gln,
Met, Leu, ile
Phe, met, leu, tyr
Ser, thr

Thr, ser

Trp, tyr

Tyr, trp, phe
Val, ile, leu

[0116] Substantial changes in function or immunological
identity are made by selecting substitutions that are less con-
servative than those in Table 2, e.g., selecting residues that
differ more significantly in their effect on maintaining (a) the
structure of the polypeptide backbone in the area of the sub-
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stitution, for example as a sheet or helical conformation, (b)
the charge or hydrophobicity of the molecule at the target site
or (c) the bulk of the side chain. The substitutions which in
general are expected to produce the greatest changes in the
protein properties will be those in which (a) a hydrophilic
residue, e.g. seryl or threonyl, is substituted for (or by) a
hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl,
valyl or alanyl; (b) a cysteine or proline is substituted for (or
by) any other residue; (c) a residue having an electropositive
side chain, e.g., lysyl, arginyl, or histidyl, is substituted for (or
by) an electronegative residue, e.g., glutamyl or aspartyl; or
(d) aresidue having a bulky side chain, e.g., phenylalanine, is
substituted for (or by) one not having a side chain, e.g.,
glycine, in this case, (e) by increasing the number of sites for
sulfation and/or glycosylation.

[0117] For example, the replacement of one amino acid
residue with another that is biologically and/or chemically
similar is known to those skilled in the art as a conservative
substitution. For example, a conservative substitution would
be replacing one hydrophobic residue with another, or one
polar residue with another. The substitutions include combi-
nations such as, for example, Gly, Ala; Val, Ile, Leu; Asp, Glu;
Asn, Gln; Ser, Thr; Lys, Arg; and Phe, Tyr. Such conserva-
tively substituted variations of each explicitly disclosed
sequence are included within the mosaic polypeptides pro-
vided herein.

[0118] Substitutional or deletional mutagenesis can be
employed to insert sites for N-glycosylation (Asn-X-Thr/Ser)
or O-glycosylation (Ser or Thr). Deletions of cysteine or other
labile residues also may be desirable. Deletions or substitu-
tions of potential proteolysis sites, e.g. Arg, is accomplished
for example by deleting one of the basic residues or substi-
tuting one by glutaminyl or histidyl residues.

[0119] Certain post-translational derivatizations are the
result of the action of recombinant host cells on the expressed
polypeptide. Glutaminyl and asparaginyl residues are fre-
quently post-translationally deamidated to the corresponding
glutamy! and asparyl residues. Alternatively, these residues
are deamidated under mildly acidic conditions. Other post-
translational modifications include hydroxylation of proline
and lysine, phosphorylation of hydroxyl groups of seryl or
threonyl residues, methylation of the o-amino groups of
lysine, arginine, and histidine side chains (T.E. Creighton,
Proteins: Structure and Molecular Properties, W.H. Freeman
& Co., San Francisco pp 79-86 [1983]), acetylation of the
N-terminal amine and, in some instances, amidation of the
C-terminal carboxyl.

[0120] It is understood that one way to define the variants
and derivatives of the disclosed proteins herein is through
defining the variants and derivatives in terms of homology/
identity to specific known sequences. For example, SEQ ID
NO: 1 sets forth a particular sequence of HTLV-3 pol protein
and SEQ ID NO: 2 sets forth a particular sequence of a
HTLV-4 pol protein. Specifically disclosed are variants of
these and other proteins herein disclosed which have at least,
70% or 75% or 80% or 85% or 90% or 95% homology or any
amount of homology in between to the stated sequence.
Those of skill in the art readily understand how to determine
the homology of two proteins. For example, the homology
can be calculated after aligning the two sequences so that the
homology is at its highest level.

[0121] Another way of calculating homology can be per-
formed by published algorithms. Optimal alignment of
sequences for comparison may be conducted by the local
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homology algorithm of Smith and Waterman Adv. Appl.
Math. 2:482 (1981), by the homology alignment algorithm of
Needleman and Wunsch, J. Mol. Biol. 48:443 (1970), by the
search for similarity method of Pearson and Lipman, Proc.
Natl. Acad. Sci. US.A. 85:2444 (1988), by computerized
implementations of these algorithms (GAP, BESTFIT,
FASTA, and TFASTA in the Wisconsin Genetics Software
Package, Genetics Computer Group, 575 Science Dr., Madi-
son, Wis.), or by inspection.

[0122] The same types of homology can be obtained for
nucleic acids by for example the algorithms disclosed in
Zuker, M. Science 244:48-52, 1989, Jaeger et al. Proc. Natl.
Acad. Sci. USA 86:7706-7710, 1989, Jaeger et al. Methods
Enzymol. 183:281-306, 1989 which are herein incorporated
by reference for at least material related to nucleic acid align-
ment.

[0123] Itis understood that the description of conservative
mutations and homology can be combined together in any
combination, such as embodiments that have at least 70%,
80%, 85%, 90%, 92%, 95%, 97% or more homology to a
particular sequence wherein the variants are conservative
mutations.

[0124] As this specification discusses various proteins and
protein sequences it is understood that the nucleic acids that
can encode those protein sequences are also disclosed. This
would include all degenerate sequences related to a specific
protein sequence, e.g. all nucleic acids having a sequence that
encodes one particular protein sequence as well as all nucleic
acids, including degenerate nucleic acids, encoding the dis-
closed variants and derivatives of the protein sequences.
Thus, while each particular nucleic acid sequence may not be
written out herein, it is understood that each and every
sequence 1s in fact disclosed and described herein through the
disclosed protein sequence. For example, one of the many
nucleic acid sequences that can encode the protein sequence
set forth in SEQ ID NO: 44 is set forth in SEQ ID NO: 1. In
addition, for example, disclosed are conservative derivatives
of SEQ ID NO: 44.

[0125] Itisunderstood that there are numerous amino acid
and peptide analogs which can be incorporated into the dis-
closed compositions. For example, there are numerous D
amino acids or amino acids which have a different functional
substituent then the amino acids shown in Table 1 and Table 2.
The opposite stereo isomers of naturally occurring peptides
are disclosed, as well as the stereo isomers of peptide analogs.
These amino acids can readily be incorporated into polypep-
tide chains by charging tRNA molecules with the amino acid
of choice and engineering genetic constructs that utilize, for
example, amber codons, to insert the analog amino acid into
a peptide chain in a site specific way (Thorson et al., Methods
in Molec. Biol. 77:43-73 (1991), Zoller, Current Opinion in
Biotechnology, 3:348-354 (1992); Ibba, Biotechnology &
Genetic Engineering Reviews 13:197-216 (1995), Cahill et
al., TIBS, 14(10):400-403 (1989); Benner, TIB Tech, 12:158-
163 (1994); Ibba and Hennecke, Bio/technology, 12:678-682
(1994) all of which are herein incorporated by reference at
least for material related to amino acid analogs).

[0126] Molecules can be produced that resemble peptides,
but which are not connected via a natural peptide linkage. For
example, linkages for amino acids or amino acid analogs can
include CH,NH—, —CH,S—, —CH,—CH,—CH—CH—
(cis and trans), —COCH,—CH(OH)CH,—, and
—CHH,SO—. (These and others can be found in Spatola in
Chemistry and Biochemistry of Amino Acids, Peptides, and
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Proteins, B. Weinstein, eds., Marcel Dekker, New York, p.
267 (1983); Spatola, Vega Data (March 1983), Vol. 1, Issue 3,
Peptide Backbone Modifications (general review); Morley,
Trends Pharm Sci (1980) pp. 463-468; Hudson et al., Int J
Pept  Prot Res 14:177-185 (1979) (—CH,NH—,
CH,CH,—); Spatola et al. Life Sci 38:1243-1249 (1986)
(—CH H,—S); Hann J. Chem. Soc Perkin Trans. 1307-314
(1982) (—CH—CH—, cis and trans); Almquist et al. J. Med.
Chem. 23:1392-1398 (1980) (—COCH,—); Jennings-White
etal. Tetrahedron Lett 23:2533 (1982) (—COCH,—); Szelke
et al. European Appln, EP 45665 CA (1982): 97:39405
(1982) (—CH(OH)CH ,—); Holladay et al. Tetrahedron. Lett
24:4401-4404 (1983) (—C(OH)CH,—); and Hruby Life Sci
31:189-199 (1982) (—CH,—S—); each of which is incorpo-
rated herein by reference. A particularly preferred non-pep-
tide linkage is —CH,NH—. It is understood that peptide
analogs can have more than one atom between the bond
atoms, such as b-alanine, g-aminobutyric acid, and the like.

[0127] Amino acid analogs and analogs and peptide ana-
logs often have enhanced or desirable properties, such as,
more economical production, greater chemical stability,
enhanced pharmacological properties (half-life, absorption,
potency, efficacy, etc.), altered specificity (e.g., a broad-spec-
trum of biological activities), reduced antigenicity, and oth-
ers.

[0128] D-amino acids can be used to generate more stable
peptides, because D amino acids are not recognized by pep-
tidases and such. Systematic substitution of one or more
amino acids of a consensus sequence with a D-amino acid of
the same type (e.g., D-lysine in place of L-lysine) can be used
to generate more stable peptides. Cysteine residues can be
used to cyclize or attach two or more peptides together. This
can be beneficial to constrain peptides into particular confor-
mations (Rizo and Gierasch Ann. Rev. Biochem. 61:387
(1992), incorporated herein by reference).

XIX. Pharmaceutical Carriers/Delivery of Pharmaceutical
Products

[0129] As described above, the compositions can be admin-
istered in vivo in a pharmaceutically acceptable carrier. By
“pharmaceutically acceptable” is meant a material that is not
biologically or otherwise undesirable, e.g., the material may
be administered to a subject, along with the nucleic acid or
vector, without causing any undesirable biological effects or
interacting in a deleterious manner with any of the other
components of the pharmaceutical composition in which it is
contained. The carrier would naturally be selected to mini-
mize any degradation of the active ingredient and to minimize
any adverse side effects in the subject, as would be well
known to one of skill in the art.

[0130] The compositions may be administered orally,
parenterally (e.g., intravenously), by intramuscular injection,
by intraperitoneal injection, transdermally, extracorporeally,
topically or the like, including topical intranasal administra-
tion or administration by inhalant. As used herein, “topical
intranasal administration” means delivery of the composi-
tions into the nose and nasal passages through one or both of
the nares and can comprise delivery by a spraying mechanism
or droplet mechanism, or through aerosolization of the
nucleic acid or vector. Administration of the compositions by
inhalant can be through the nose or mouth via delivery by a
spraying or droplet mechanism. Delivery can also be directly
to any area of the respiratory system (e.g., lungs) via intuba-
tion. The exact amount of the compositions required will vary
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from subject to subject, depending on the species, age, weight
and general condition of the subject, the severity of the aller-
gic disorder being treated, the particular nucleic acid or vector
used, its mode of administration and the like. Thus, it is not
possible to specify an exact amount for every composition.
However, an appropriate amount can be determined by one of
ordinary skill in the art using only routine experimentation
given the teachings herein.

[0131] Parenteral administration of the composition, if
used, is generally characterized by injection. Injectables can
be prepared in conventional forms, either as liquid solutions
or suspensions, solid forms suitable for solution of suspen-
sion in liquid prior to injection, or as emulsions. A niore
recently revised approach for parenteral administration
involves use of a slow release or sustained release system such
that a constant dosage is maintained. See, e.g., U.S. Pat. No.
3,610,795, which is incorporated by reference herein.
[0132] The materials may be in solution, suspension (for
example, incorporated into microparticles, liposomes, or
cells). These may be targeted to a particular cell type via
antibodies, receptors, or receptor ligands. The following ref-
erences are examples of the use of this technology to target
specific proteins to tumor tissue (Senter et al., Bioconjugate
Chem. 2:447-451 (1991); Bagshawe Br. J. Cancer 60:275-
281 (1989); Bagshawe et al., Br. J. Cancer 58:700-703
(1988); Senter et al., Bioconjugate Chem. 4:3-9 (1993); Bat-
telliet al., Cancer Immunol. Immunother. 35:421-425 (1992),
Pietersz and McKenzie, Immunolog. Reviews 129:57-80
(1992); and Roffler et al., Biochem. Pharmacol. 42:2062-
2065 (1991)). Vehicles such as “stealth” and other antibody
conjugated liposomes (including lipid mediated drug target-
ing to colonic carcinoma), receptor mediated targeting of
DNA through cell specific ligands, lymphocyte directed
tumor targeting, and highly specific therapeutic retroviral
targeting of murine glioma cells in vivo. The following ref-
erences are examples of the use of this technology to target
specific proteins to tumor tissue (Hughes et al., Cancer
Research 49:6214-6220 (1989); and Litzinger and Huang,
Biochimica et Biophysica Acta 1104:179-187 (1992)). In
general, receptors are involved in pathways of endocytosis,
either constitutive or ligand induced. These receptors cluster
in clathrin-coated pits, enter the cell via clathrin-coated
vesicles, pass through an acidified endosome in which the
receptors are sorted, and then either recycleto the cell surface,
become stored intracellularly, or are degraded in lysosomes.
The internalization pathways serve a variety of functions,
such as nutrient uptake, removal of activated proteins, clear-
ance of macromolecules, opportunistic entry of viruses and
toxins, dissociation and degradation of ligand, and receptor-
level regulation. Many receptors follow more than one intra-
cellular pathway, depending on the cell type, receptor con-
centration, type of ligand, ligand valency, and ligand
concentration. Molecular and cellular mechanisms of recep-
tor-mediated endocytosis has been reviewed (Brown and
Greene, DNA and Cell Biology 10:6,399-409 (1991)).

XX. Pharmaceutically Acceptable Carriers

[0133] The compositions, including antibodies, can be
used therapeutically in combination with a pharmaceutically
acceptable carrier. Suitable carriers and their formulations are
described in Remington: The Science and Practice of Phar-
macy (19th ed.) ed. A. R. Gennaro, Mack Publishing Com-
pany, Easton, Pa. 1995. Typically, an appropriate amount ofa
pharmaceutically-acceptable salt is used in the formulation to
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render the formulation isotonic. Examples of the pharmaceu-
tically-acceptable carrier include, but are not limited to,
saline, Ringer’s solution and dextrose solution. The pH of the
solution is preferably from about 5 to about 8, and more
preferably from about 7 to about 7.5. Further carriers include
sustained release preparations such as semipermeable matri-
ces of solid hydrophobic polymers containing the antibody,
which matrices are in the form of shaped articles, e.g., films,
liposomes or microparticles. It will be apparent to those per-
sons skilled in the art that certain carriers may be more pref-
erable, depending upon, for instance, the route of administra-
tion and concentration of composition being administered.
[0134] Pharmaceutical carriers are known to those skilled
in the art. These most typically would be standard carriers for
administration of drugs to humans, including solutions such
as sterile water, saline, and buffered solutions at physiological
pH. The compositions can be administered intramuscularly or
subcutaneously. Other compounds will be administered
according to standard procedures used by those skilled in the
art.

[0135] Pharmaceutical compositions may include carriers,
thickeners, diluents, buffers, preservatives, surface active
agents and the like in addition to the molecule of choice.
Pharmaceutical compositions may also include one or more
active ingredients such as antimicrobial agents, antiinflam-
matory agents, anesthetics, and the like.

[0136] The pharmaceutical composition may be adminis-
tered in a number of ways depending on whether local or
systemic treatment is desired, and on the area to be treated.
Administration may be topically (including ophthalmically,
vaginally, rectally, intranasally), orally, by inhalation, or
parenterally, for example by intravenous drip, subcutaneous,
intraperitoneal or intramuscular injection. The disclosed anti-
bodies can be administered intravenously, intraperitoneally,
intramuscularly, subcutaneously, intracavity, or transder-
mally.

[0137] Preparations for parenteral administration include
sterile aqueous or non-aqueous solutions, suspensions, and
emulsions. Examples of non-aqueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive oil,
and injectable organic esters such as ethyl oleate. Aqueous
carriers include water, alcoholic/aqueous solutions, emul-
sions or suspensions, including saline and buffered media.
Parenteral vehicles include sodium chloride solution, Ring-
er’s dextrose, dextrose and sodium chloride, lactated Ring-
er’s, or fixed oils. Intravenous vehicles include fluid and nutri-
ent replenishers, electrolyte replenishers (such as those based
on Ringer’s dextrose), and the like. Preservatives and other
additives may also be present such as, for example, antimi-
crobials, anti-oxidants, chelating agents, and inert gases and
the like.

[0138] Formulations for topical administration may
include ointments, lotions, creams, gels, drops, suppositories,
sprays, liquids and powders. Conventional pharmaceutical
carriers, aqueous, powder or oily bases, thickeners and the
like may be necessary or desirable.

[0139] Compositions for oral administration include pow-
ders or granules, suspensions or solutions in water or non-
aqueous media, capsules, sachets, or tablets. Thickeners, fla-
vorings, diluents, emulsifiers, dispersing aids or binders may
be desirable.

[0140] Some of the compositions may potentially be
administered as a pharmaceutically acceptable acid- or base-
addition salt, formed by reaction with inorganic acids such as
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hydrochloric acid, hydrobromic acid, perchloric acid, nitric
acid, thiocyanic acid, sulfuric acid, and phosphoric acid, and
organic acids such as formic acid, acetic acid, propionic acid,
glycolic acid, lactic acid, pyruvic acid, oxalic acid, malonic
acid, succinic acid, maleic acid, and fumaric acid, or by
reaction with an inorganic base such as sodium hydroxide,
ammonium hydroxide, potassium hydroxide, and organic
bases such as mono-, di-, trialkyl and aryl amines and substi-
tuted ethanolamines.

XXI. Therapeutic Uses

[0141] Effective dosages and schedules for administering
the compositions may be determined empirically, and making
such determinations is within the skill in the art. The dosage
ranges for the administration of the compositions are those
large enough to produce the desired therapeutic or prophy-
lactic effect. The dosage should not be so large as to cause
adverse side effects, such as unwanted cross-reactions, ana-
phylactic reactions, and the like. Generally, the dosage will
vary with the age, condition, sex and extent of the disease in
the patient, route of administration, or whether other drugs
are included in the regimen, and can be determined by one of
skill in the art. The dosage can be adjusted by the individual
physician in the event of any counterindications. Dosage can
vary, and can be administered in one or more dose adminis-
trations daily, for one or several days. Guidance can be found
in the literature for appropriate dosages for given classes of
pharmaceutical products. For example, guidance in selecting
appropriate doses for antibodies can be found in the literature
on therapeutic uses of antibodies, e.g., Handbook of Mono-
clonal Antibodies, Ferrone et al., eds., Noges Publications,
Park Ridge, N.J., (1985) ch. 22 and pp. 303-357; Smith et al.,
Antibodies in Human Diagnosis and Therapy, Haber et al.,
eds., Raven Press, New York (1977) pp. 365-389. A typical
daily dosage of the antibody used alone might range from
about 1 ug/kg to up to 100 mg/kg of body weight or more per
day, depending on the factors mentioned above.

[0142] Following administration of a disclosed composi-
tion, such as an antibody, for treating, inhibiting, or prevent-
ing an HTLV-3 or HTLV-4 infection, the efficacy of the thera-
peutic antibody can be assessed in various ways well known
to the skilled practitioner. For instance, one of ordinary skill
in the art will understand that a composition, such as an
antibody disclosed herein, is efficacious in treating or inhib-
iting an HTLV-3 or HTLV-4 infection in a subject by observ-
ing that the composition reduces viral load or prevents a
further increase in HTLV-3 or HTLV-4 viral load. Techniques
used to measure the response of HTLV-3 or HTLV-4-infected
subject to treatment with an antibody include determining
whether the treatment partially or completely inhibits the
appearance of the virus in the blood or other body fluid.
[0143] Other molecules that interact with HTLV-3 or
HLV-4 (or the proteins encoded by those virus nucleic acid
sequences) can be used that do not have a specific pharma-
ceutical function, but which may be used for tracking changes
within cellular chromosomes or for the delivery of diagnostic
tools, for example can be delivered in ways similar to those
described for the pharmaceutical products. The disclosed
compositions and methods can also be used, for example, as
tools to isolate and test new drug candidates for a variety of
primate T-lymphotropic virus related diseases.

XXII. Treatment and Prevention Methods

[0144] By “treating” is meant an improvement in or abate-
ment of the disease state (e.g., viral infection, bacterial infec-
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tion, parasitic infection, cancer, genetic disorder, or autoim-
mune disease) is observed and/or detected upon or after
administration of a substance of the present disclosure to a
subject. Treatment can range from a positive change in a
symptom or symptoms of the disease to complete ameliora-
tion of the disease (e.g., viral infection, bacterial infection,
parasitic infection, or cancer) (e.g., reduction in severity,
intensity, or duration of disease, alteration of clinical param-
eters indicative of the subject’s condition, relief of discomfort
or increased or enhanced function), as detected by art-known
techniques. The methods of the present disclosure can be
utilized, for instance, to prevent or treat a viral infection,
bacterial infection, parasitic infection, or cancer. One of skill
in the art would recognize that this viral infection, bacterial
infection, parasitic infection, or cancer can include conditions
characterized by the presence of a foreign pathogen or abnor-
mal cell growth. Clinical symptoms will depend on the par-
ticular condition and are easily recognizable by those skilled
in the art of treating the specific condition. Treatment meth-
ods can include, but are not limited to therapeutic vaccina-
tions. Thus, disclosed are methods of treating a subject with a
condition comprising administering to the vector or other
composition disclosed herein.

[0145] Also disclosed are methods wherein the condition
being treated or prevented is a viral infection. The viral infec-
tion can be selected from the list of viruses consisting of
Herpes simplex virus type-1, Herpes simplex virus type-2,
Cytomegalovirus, Epstein-Barr virus, Varicella-zoster virus,
Human herpesvirus 6, Human herpesvirus 7, Human herpes-
virus 8, Variola virus, Vesicular stomatitis virus, Hepatitis A
virus, Hepatitis B virus, Hepatitis C virus, Hepatitis D virus,
Hepatitis E virus, Rhinovirus, SARS, Coronavirus, Influenza
virus A, Influenza virus B, Measles virus, Polyomavirus,
Human Papillomavirus, Respiratory syncytial virus, Aden-
ovirus, Coxsackie virus, Dengue virus, Mumps virus, Polio-
virus, Rabies virus, Rous sarcoma virus, Yellow fever virus,
Ebola virus, Marburg virus, Lassa fever virus, Eastern Equine
Encephalitis virus, Japanese Encephalitis virus, St. Louis
Encephalitis virus, Murray Valley fever virus, West Nile
virus, Rift Valley fever virus, Rotavirus A, Rotavirus B,
Rotavirus C, Sindbis virus, Simian Immunodeficiency virus,
Human T-lymphotropic virus type-1, Human T-lymphotropic
virus type-2, Primate T-lymphotropic virus, Hantavirus,
Rubella virus, Simian Immunodeficiency virus, Human
Immunodeficiency virus type-1, and Human Immunodefi-
ciency virus type-2.

[0146] Also disclosed are methods wherein the condition
being treated or prevented is a bacterial infection. The bacte-
rial infection can be selected from the list of bacterium con-
sisting of M. tuberculosis, M. bovis, M. bovis strain BCG,
BCG substrains, M. avium, M. intracellulave, M. africanum,
M. kansasii, M. marinum, M. ulcerans, M. avium subspecies
paratuberculosis, Nocardia asteroides, other Nocardia spe-
cies, Legionella pneumophila, other Legionella species, Sal-
monella typhi, other Salmonella species, Shigella species,
Yersinia pestis, Pasteurella haemolytica, Pasteurella multo-
cida, other Pasteurella species, Actinobacillus pleuropneu-
moniae, Listeria monocytogenes, Listeria ivanovii, Brucella
abortus, other Brucella species, Cowdria ruminantium,
Chlamydia pneumoniae, Chlamydia trachomatis, Chlamydia
psittaci, Coxiella burnetti, other Rickettsial species, Ehrli-
chia species, Staphylococcus aureus, Staphylococcus epider-
midis, Streptococcus pyogenes, Streptococcus agalactiae,
Bacillus anthracis, Escherichia coli, Vibrio cholerae,
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Campylobacter species, Neiserria meningitidis, Neiserria
gonorrhea, Pseudomonas aeruginosa, other Pseudomonas
species, Haemophilus influenzae, Haemophilus ducreyi,
other Hemophilus species, Clostridium tetani, other
Clostridium species, Yersinia enterolitica, and other Yersinia
species.

[0147] Also disclosed are methods wherein the antigen-
encoding nucleic acid is an antigen from a bacterium. The
bacterial antigen can be selected from the group consisting of
M. tuberculosis, M. bovis, M. bovis strain BCG, BCG sub-
strains, M. avium, M. intracellulare, M. afvicanum, M. kan-
sasii, M. marinum, M. ulcerans, M. avium subspecies paratu-
berculosis, Nocardia asteroides, other Nocardia species,
Legionella pneumophila, other Legionella species, Salmo-
nella typhi, other Salmonella species, Shigella species, Yers-
inia pestis, Pasteurella haemolytica, Pasteurella multocida,
other Pasteurella species, Actinobacillus pleuropreumoniae,
Listeria monocytogenes, Listeria ivanovii, Brucella abortus,
other Brucella species, Cowdria ruminantium, Chlamydia
pneumoniae, Chlamydia trachomatis, Chlamydia psittaci,
Couxiella burnetti, other Rickettsial species, Ehrlichia species,
Staphylococcus aureus, Staphylococcus epidermidis, Strep-
tococcus pyogenes, Streptococcus agalactiae, Bacillus
anthracis, Escherichia coli, Vibrio cholerae, Campylobacter
species, Neiserria meningitidis, Neiserria gonorrhea,
Pseudomonas aeruginosa, other Pseudomonas species, Hae-
mophilus influenzae, Haemophilus ducreyi, other Hemophi-
lus species, Clostridium tetani, other Clostridium species,
Yersinia enterolitica, and other Yersinia species.

[0148] Also disclosed are methods wherein the condition
being treated or prevented is a fungal infection. The fungal
infection can be selected from the list of fungus consisting of
Candida albicans, Cryptococcus neoformans, Histoplama
capsulatum, Aspergillus fumigatus, Coccidiodes immitis,
Paracoccidiodes brasiliensis, Blastomyces dermitidis, Pneu-
mocystis carinii, Penicillium marneffi, and Alternaria alter-
natas.

[0149] Also disclosed are methods wherein the condition
being treated is a parasitic infection. The parasitic infection
can be selected from the list of parasites consisting of Toxo-
plasma Plasmodium falciparum, Plasmodium vivax, Plasmo-
dium malariae, other Plasmodium species, Trypanosoma
brucei, Trypanosoma cruzi, Leishmania major, other Leish-
mania species, Schistosoma mansoni, other Schistosoma spe-
cies, and Entamoeba histolytica.

[0150] In addition, the disclosed vectors and vector con-
taining compositions can be used to treat any disease where
uncontrolled cellular proliferation occurs, such as a cancer. A
non-limiting list of different types of cancers that can be
treated with the disclosed compositions is as follows: lym-
phomas (including Hodgkin’s and non-Hodgkin’s, B cell
lymphoma, and T cell lymphoma), mycosis fungoides, leu-
kemias (including myeloid leukemia), carcinomas, carcino-
mas of solid tissues, squamous cell carcinomas, adenocarci-
nomas, sarcomas, gliomas, high grade gliomas, bladder
cancer, brain cancer. nervous system cancer, head and neck
cancer, blastomas, neuroblastomas, plasmacytomas, histio-
cytomas, melanomas, adenomas, hypoxic tumors, myelomas,
AIDS-related lymphomas or sarcomas, kidney cancer, lung
cancers such as small cell lung cancer and non-small cell lung
cancer, neuroblastoma/glioblastoma, ovarian cancer, pancre-
atic cancer, prostate cancer, skin cancer, liver cancer, mela-
noma, squamous cell carcinomas of the mouth, throat, larynx,
and lung, large bowel cancer, hematopoietic cancers; testicu-



US 2010/0317034 A1

lar cancer; colon and rectal cancers, prostatic cancer, or pan-
creatic cancer, cervical cancer, cervical carcinoma, breast
cancer, and epithelial cancer, renal cancer, genitourinary can-
cer, pulmonary cancer, esophageal carcinoma, metastatic
cancers, or cancers in general.

[0151] Also disclosed are methods wherein the antigen-
encoding nucleic acid is a tumor antigen. The tumor antigen
can be selected from the list consisting of human epithelial
cell mucin (Muc-1; a 20 amino acid core repeat for Muc-1
glycoprotein, present on breast cancer cells and pancreatic
cancer cells), the Ha-ms oncogene product, p53, carcino-
embryonic antigen (CEA), the raf oncogene product, gp100/
pmell7. GD2, GD3, GM2, TF. sTn, MAGE-1, MAGE-3,
BAGE, GAGE, tyrosinase, gp75, Melan-A/Mart-1, gp100,
HER2/neu, EBV-LMP 1 & 2, HPV-F4, 6, 7, prostate-specific
antigen (PSA), HPV-16, MUM, alpha-fetoprotein (AFP),
CO017-1A, GA733, gp72, p53, the ras oncogene product, HPV
E7, Wilm’s tumor antigen-1, telomerase, and melanoma gan-
gliosides.

[0152] Disclosed are methods of treating a condition in a
subject comprising administering to the subject the vector of
the disclosure, wherein the condition is due to a mutated,
disregulated, disrupted, or deleted gene; autoimmunity; or
inflammatory diseases, including but not limited to cystic
fibrosis, asthma, multiple sclerosis, muscular dystrophy, dia-
betes, tay-sachs, spinobifida, cerebral palsy, Parkinson’s dis-
ease, Lou Gehrig’s disease, Alzheimer’s, systemic lupus
erythematosis, hemophilia, Addison’s disease, Cushing’s dis-
ease.

[0153] By “preventing” is meant that after administration
of a substance of the present disclosure to a subject, the
subject does not develop the symptoms of the viral, bacterial,
or parasitic infection, and/or does not develop the viral, bac-
terial, or parasitic infection. “Preventing” or “prevention” can
also refer to the ultimate reduction of an infection, condition,
or symptoms of an infection, or condition relative to infec-
tions or conditions in subjects that do not receive the sub-
stance. Methods of prevention can include, but are not limited
to prophylactic vaccination. As such, disclosed are methods
of preventing an infection in a subject comprising adminis-
tering to the subject the vector of the disclosure.

[0154] Also disclosed are methods of the disclosure,
wherein the infection prevented is a fungal infection or the
antigen-encoding nucleic acid is an antigen from a fungus.
The fungal infection or antigen can be selected from the list of
Candida albicans, Cryptococcus neoformans, Histoplama
capsulatum, Aspergillus fumigatus, Coccidiodes immitis,
Paracoccidiodes brasiliensis, Blastomyces dermitidis, Pneu-
mocystis carinii, Penicillium marneffi, and Alternaria alter-
nata.

[0155] Also disclosed are methods of the disclosure,
wherein the antigen-encoding nucleic acid is an antigen from
a parasite. The parasitic antigen can be selected from the
group consisting of Toxoplasma gondii, Plasmodium falci-
parum, Plasmodium vivax, Plasmodium malariae, other
Plasmodium species, Trypanosoma brucei, Trypanosoma
cruzi, Leishmania major, other Leishmania species, Schisto-
soma mansoni, other Schistosoma species, and Entamoeba
histolytica.

[0156] Also disclosed are methods of the disclosure,
wherein the subject is a horse, cow, pig, dog, car, mouse,
monkey, human, or a cell isolated from such an animal.

XXIII. Screening Methods

[0157] Disclosed herein are methods of identifying new
primate T-lymphotropic viruses comprising: a) contacting a
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nucleic acid using a first set of primers and a second set of
primers internal to the first set of primers, wherein the first set
of primers is SEQ IDNOs: 19 and 20, and wherein the second
setof primers is SEQ ID NOs: 21 and 22 under conditions that
permit primer extension; b) identifying any amplified nucleic
acid; and ¢) comparing the sequence to known primate T-lym-
photropic viral sequences, wherein a sequence divergence
greater than 5% indicates a new virus.

[0158] Also disclosed are methods of identifying new pri-
mate T-lymphotropic viruses comprising: a) contacting a
nucleic acid using a first set of primers and a second set of
primers internal to the first set of primers, wherein the first set
of primers is selected from the group of primers pairs con-
sisting of SEQ ID NOs: 7and 8, SEQID NOs: 11 and 12, SEQ
IDNOs: 15 and 16, SEQID NOs: 23 and 24, SEQ IDNOs: 27
and 28, SEQ ID NOs: 31 and 32, SEQ ID NOs: 69 and 70,
SEQ ID NOs: 73 and 74, and SEQ 1D NOs: 77 and 78,
wherein the second set of primers is selected from the group
consisting of SEQID NOs: 9 and 10, SEQID NOs: 13 and 14,
SEQ ID NOs: 17 and 18, SEQ ID NOs: 25 and 26, SEQ ID
NOs: 29 and 30, SEQ ID NOs: 33 and 34, SEQ ID NOs: 71
and 72, SEQID NOs: 75 and 76, and SEQ ID NOs: 79 and 80;
b) identifying any amplified nucleic acid; and ¢) comparing
the sequence to known primate T-lymphotropic viral
sequences, wherein sequence divergence greater than 5%
indicates a new virus.

[0159] It is also understood that the disclosed methods of
identifying a new primate T-lymphotrophic virus can be
achieved using non-nested PCR techniques such as real-time
PCR. Thus, for example, specifically disclosed are methods
of identifying new primate T-lymphotropic viruses compris-
ing a) contacting a nucleic acid using a set of primers, wherein
the set of primers is selected from the set of primers consisting
of SEQ IDNOs: 19 and 20, SEQ ID NOs: 21 and 22, SEQ ID
NOs: 7and 8, SEQ ID NOs: 11 and 12, SEQ ID NOs: 15 and
16,SEQID NOs: 23 and 24, SEQID NOs: 27 and 28, SEQ ID
NOs: 31 and 32, SEQ ID NOs: 69 and 70, SEQ ID NOs: 73
and 74, SEQ IDNOs: 77 and 78, SEQIDNOs: 9 and 10, SEQ
ID NOs: 13 and 14, SEQ ID NOs: 17 and 18, SEQ IDNOs: 25
and 26, SEQ ID NOs: 29 and 30, SEQ ID NOs: 33 and 34,
SEQ ID NOs: 71 and 72, SEQ ID NOs: 75 and 76, SEQ ID
NOs: 79 and 80, and SEQ ID NOs: 64 and 65; b) identifying
any amplified nucleic acid; and ¢) comparing the sequence to
known primate T-lymphotropic viral sequences, wherein
sequence divergence greater than 5% indicates a new virus.
Also disclosed are identification methods wherein the method
is a real-time PCR method.

[0160] Furthermore, the disclosed methods can be used in
conjunction with probes to detect the presence of amplifica-
tion product. Specifically disclosed are fluorescently labeled
probes that can be used to detect the amplification product of
the disclosed methods. For example, a fluorescent probe, can
comprise TTCCCCAAGGCTTCAAAAACAGC-
CCCACGC (SEQ ID NO: 66).

[0161] The surface antigen (SU) and transmembrane
regions of env can be used serologically for the identification
and differentiation of PTLVs (the type specific peptides
MTA-1 and K55 are in SU; likewise the p24 region of gag can
be used for the serological identification of PTLV). Thus,
disclosed herein are methods of identifying a PTLV compris-
ing contacting a nucleic acid with a set of primers specific for
the surface antigen or transmembrane regions of env and
indentifying any amplified nucleic acid.
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[0162] In addition, the disclosed peptides, polypeptides,
proteins and protein fragments can be used to generate anti-
bodies that can be used to identify new and known primate
T-lymphotropic viruses. Specifically disclosed are methods
of identifying the presence of a primate T-lymphotropic virus
in a subject comprising taking a tissue sample from the sub-
ject and contacting the sample with an antibody directed to an
HTLV-3 or HTLV-4 peptide, polypeptide, protein, or protein
fragment, wherein the peptide, polypeptide, protein, or pro-
tein fragment can be SEQ ID NO: 37, 38, 39, 40, 41, 42, 43,
44, 46, 48, 50, 54, 55, 56, 57, 58, 60, 62, 67, or 68, or the
polypeptide, protein, or protein fragment encoded by the
nucleic acid of SEQIDNO: 1, 2,3, 4, 5, 6,35, 36,45, 47,49,
51, 52, 53, 59, 61, 63, or 81, and wherein binding of the
antibody to the sample indicates the presence of a new or
known primate T-lymphotropic virus. The disclosed methods
also can be used to identify new primate T-lymphotropic
viruses as well as detect all primate T-lymphotropic viruses or
a group of particular primate T-lymphotropic viruses. Those
of skill in the art will know which antibodies to use to accom-
plish their detection goal. For example, to detect more than
one of the known HTLV viruses (HTLV-1, 2, and 3, or HTLV-
1, 2, and 4) one can use type specific peptide of HTLV-1 and
HTLV-2 such as SEQ ID NO: 67 and 68.

[0163] Also provided is a method of screening a substance
for effectiveness in treating or reducing the severity of the
condition (e.g., HTLV-3 or HTLV-4 infection) comprising: a)
obtaining an animal having the condition or characteristic
(e.g., symptom) of the condition; b) administering the sub-
stance to an animal having one or more characteristics of the
condition; and assaying the animal for an effect on the con-
dition, thereby identifying a substance effective in reducing
the condition. The ability of a substance to reduce the severity
of a condition can be determined by evaluating the histologi-
cal and/or clinical manifestations of the condition before and
after administration of the substance of interest, and quanti-
tating the degree of reduction of the histological and/or clini-
cal manifestations of the condition. The animal in which the
condition or characteristic (e.g., symptom) of the condition is
produced can be any mammal, and can include but is not
limited to mouse, rat, guinea pig, hamster, rabbit, cat, dog,
goat, monkey, and chimpanzee. The condition or character-
istic (e.g., symptom) of the condition can be produced in the
animal by any method known in the art. Forexample, HTLV-3
or HTLV-4 can be produced by introducing into the animal
(e.g., a chimpanzee infected with HTLV-3 or HTLV-4 or
rhesus macaques or nemestrina macaques infected with an
HTLV-3 or HTLV-4 env on an SIV backbone. Pullium et al.,
J. Infectious Dis. 183:1023, 2001) an infectious amount of
HTLV-3 or HTLV-4.

[0164] The present disclosure also provides a method of
screening for a substance effective in preventing the condition
(e.g., HTLV-3 or HTLV-4 infection) comprising: a) adminis-
tering the substance to an animal susceptible to the condition;
b) subjecting the animal to treatment that will induce the
condition or characteristic (e.g., symptom) of the condition;
and c) assaying cells from the animal for an change in
immune responses as compared to an the immune responses
in a control animal having the condition in the absence of the
substance identifies a substance that is effective in preventing
the condition.

[0165] Also provided is a model for use in screening for
substances effective in treating or preventing a disease com-
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prising an animal capable of manifesting a characteristic of
the disease, wherein the animal has been administered the
vector of the disclosure.

[0166] Further embodiments are methods of making a
model of HTLV-3 or HTLV-4 infection, comprising obtaining
an animal capable of manifesting a characteristic of the dis-
ease, and administering to said animal one of the vectors
disclosed herein that encodes an antigen associate with the
disease. Also disclosed is a method of screening for a sub-
stance effective in treating a disease associated with an immu-
nizing construct, the method comprising: a) administering the
substance to the model of the disclosure; and b) assaying for
an change in the course of the disease as compared to an the
course of the disease in a control subject. An improvenent in
the course of the disease in the presence of the substance
identifies a substance that is effective in treating the disease.
[0167] Still other embodiments are methods of screening
for a substance effective in preventing a disease associated
with an immunizing construct, the method comprising: a)
administering one of the vectors disclosed herein to a subject;
b) subjecting the subject to treatment that will induce the
disease or characteristic (e.g., symptom) of the disease; and ¢)
assaying for an change in the course of the disease as com-
pared to an the course of the disease in a control subject. An
improvement in the course of the disease in the presence of
the substance identifies a substance that is effective in pre-
venting the disease.

[0168] Yet still other embodiments are methods of screen-
ing for a substance effective in treating a disease associated
with an immunizing construct, the methods comprising: a)
subjecting a subject to treatment that induces the disease or
characteristic (e.g., symptom) of the disease; b) administer-
ing to the subject one of the vectors disclosed herein; and ¢)
assaying for a change in the course of the disease as compared
to an the course of the disease in a control subject. An
improvement in the course of the disease in the presence of
the substance identifies a substance that is effective in treating
the disease.

XXIV. Methods of Using the Disclosed Compositions as
Research Tools

[0169] The disclosed compositions can also be used diag-
nostic tools related to primate T-lymphotropic diseases such
as HTLV-3 and HTLV-4.

XXV. Methods of Making the Compositions

[0170] The compositions disclosed herein and the compo-
sitions necessary to perform the disclosed methods can be
made using any method known to those of skill in the art for
that particular reagent or compound unless otherwise specifi-
cally noted.

XXVI. Processes for Making the Compositions

[0171] Disclosed are processes for making the disclosed
compositions as well as making the intermediates leading to
the compositions. For example, disclosed are nucleic acids in
SEQ ID NOs: 1-6, 35, 36, 45, 53, and 81. There are a variety
of methods that can be used for making these compositions,
such as synthetic chemical methods and standard molecular
biology methods.

[0172] In some embodiments, a nucleic acid molecule is
produced by the process of linking in an operative way a
nucleic acid comprising the sequence set forth in SEQ 1D
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NOs: 1-6, 35, and 45 and a sequence controlling the expres-
sion of the nucleic acid. In certain examples, the nucleic acid
molecule is produced by linking in an operative way a nucleic
acid molecule comprising a sequence having 80% identity to
a sequence set forth in SEQ ID NOs: 1-6, 35, and 45, and a
sequence controlling the expression of the nucleic acid. In
other embodiments, the nucleic acid molecule is produced by
linking in an operative way a nucleic acid molecule compris-
ing a sequence that hybridizes under stringent hybridization
conditions to a sequence set forth SEQ ID NOs: 1-6, 35, and
45 and a sequence controlling the expression of the nucleic
acid.

[0173] In other embodiments, a transformed cell is pro-
duced by transforming the cell with any of the nucleic acids
disclosed herein, for example, any of the non-naturally occur-
ring nucleic acids disclosed herein. In still other embodiments
the peptides disclosed herein are produced by expressing any
of the disclosed nucleic acids.

EXAMPLES

[0174] The following examples are put forth so as to pro-
vide those of ordinary skill in the art with a complete disclo-
sure and description of how the compounds, compositions,
articles, devices and/or methods claimed herein are made and
evaluated, and are intended to be purely exemplary and are
notintended to limit the disclosure. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, tem-
perature, etc.), but some errors and deviations should be
accounted for. Unless indicated otherwise, parts are parts by
weight, temperature is in ° C. or is at ambient temperature,
and pressure is at or near atmospheric.

Example 1

[0175] To determine whether HTLVs are present among
individuals exposed to the blood and body fluids of wild
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primate populations (Wolfe et al. 2004a) known to be infected
with STLV (Courgnaud et al. 2004), individuals were exam-
ined from twelve villages in southern Cameroon proximal to
both forested and non-forested NHP habitats. Individuals
were asked to identify and quantify their exposure to NHPs,
which were organized according to three categories reliably
distinguished by this population: chimpanzee, gorilla and
monkey (Wolfe et al. 2004a). A total of 930 who reported
exposure to NHP blood and body fluids, mainly through
hunting and butchering were selected for further analysis.
Plasma specimens from exposed people were screened for
PTLVs using an HTLV-1/2 EIA (ELISA Immunoassay)
capable of detecting antibodies to a broad range of PTLVs,
followed by confirmation with an HTLV Western blot (WB)
assay that can distinguish HTLV-1 and HTLV-2 (van Dooren
et al. 2004). A total of 97 (10.4%) persons were EIA reactive
of which 90 (9.7%) were also reactive in the WB assay. A
broad range of WB profiles were seen, including HTLV-1-like
(1.1%), HTLV-2-like (0.5%), HTLV-positive but untypeable
(1.4%), and HTLV indeterminate (6.7%).

[0176] DNA from peripheral blood mononuclear cells (PB-
MCs) available from 86 of the 90 WB reactive samples were
then subjected to PCR amplification of several viral regions.
Viral sequences from 13 persons were obtained using this
strategy. The WB reactivities of these 13 persons is shown in
FIG. 1 and included HTLV-1-like (n=9), HTLV-2-like (n=1),
and HTLV indeterminate (n=3) profiles. All 13 HTLV-in-
fected persons were exclusively from lowland forest sites,
including both men and women who often reported multiple
opportunities for contact with the blood and body fluids of
NHPs (Table 3). Since PTLV diversity is influenced more by
geography than by primate species (Salemi et al 1999, Slat-
tery et al. 1999, Gessain & Mahieux 2000), viral sequences
were analyzed phylogenetically along with African and glo-
bal representatives of HTLV and STLV.

TABLE 3

Nonhuman primate exposures for human T-lymphotropic virus (HTIV)-infected central African hunters

NHP Exposure
Hunting Hunt Butcher Pet Reported
ID Site HILV Neatest PTLV Sex Age Technique m ¢ g m ¢ g m ¢ g Injures
1842 LE  HTLV-1 Group D - m 32 X
Mandrill clade
1863 LE ~ HTLV-4  Distinct from all m 48 S X X X bitten/
major PTLV scratched
groups by wild
animal
2472 LE  HTLV-1  Group A f 27 X
Cosmopolitan
979 MO HTLV-1  Group B- Central m 30 G X X monkey
African bite
1127 MO HTLV-1 Group D - m 44 g, 8 X X X X
Mandrill clade
1380 MV HTLV-1  Group B- Central f 55 X X X
African
1443 MV HTLV-1  Group B- Central f 71 X X X
African
1503 MV HTLV-1  Group B- Central f 75 X X X
African
1537 MV~ HTLV-1  Group B- Central m 39 g8 X X wild
African animal
injured
finger
2026 ND  HTLV-3  STLV-3 m 63 S X X
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TABLE 3-continued

Nonhuman primate exposures for human T-lymphotropic virus (HTLV)-infected central African hunters

NHP Exposure

Hunting Hunt Butcher Pet Reported
ID Site HTLV Nearest PTLV Sex Age Technigue m ¢ g m ¢ g m ¢ g Injuries
2656 ND  HTLV-1  Group G- Central m 65 G X X X
West Africa
1259 NG~ HTLV-1  Group D - m 71 8,8 X X bitten/
Mandrill clade scratched
by wild
animal
2810 YI HTLV-1  Group G- Central m 55 S X X
West Africa

* m = monkey, ¢ = chimpanzee, g = gorilla.
1, PTLV, primate T lymphotropic vitus; STLV, simian T-lymphotropic vitus

TABLE 4

Nucleotide and Amino Acid Percent Identities

HTLV-1 HTLV-2 STLV-2 STLV-3 HTLV-3
(ATK) (MoT) (PP1664)  (TGE2117)  (2026ND)
HTLV-35006np
Genome (8917-bp) 61.6 62.9 62.6 87.0 —
LTR(697-bp) 487 437 414 86.7 —
gag (1268-bp) 69.3(832) 69.4(80.5) 70.6(80.7) 87.5(96.0) —
pro (534-bp) 59.7(62.6) 59.2(66.7) 59.4(593) 843 (88.1) —
pol (2670-bp) 62.2(662) 639 (71.2) 635(69.9) 86.2(93.1) —
env (1476-bp) 659(73.8) 69.0(782) 67.1(77.4) 87.8(95.7) —
tax (1053-bp) 763 (814) 75.1(834) 744 (804) 91.2(974) —
rex (549-bp) 769 (619) 763 (60.6) 758 (635) 87.6(89.6) —
pX (699-bp) 433 50.5 498 85.6 —
HTLV-4156312
Genome (5320-bp) 64.0 722 714 66.2 66.1
pro (273-bp)? 714(55.6) 795(281) 79.5(360) 718(29.2) 733 (L7
pol (2549-bp)? 63.6(687) 71.4(80.1) 71.0(79.7) 652(7L.7) 648 (71.6)
env (1458-bp) 658(759) 73.1(853) 720(855) 67.2(788) 68.5(794)
tax (765-bp)’ 774(85.1) 81.7(926) 794(929) 752(86.7) 75.0(86.3)
rex (512-bp) 760 (63.9) 795(741) 80.7(68.8) 72.5(57.7) 72.7(59.4)
pX (559-bp) 46.1 60.8 59.9 536 513

! Amino acid identiities are in parentheses,
zOnly partial sequences are available

[0177] Most notable of the findings was the discovery of a
human virus that is distinct from all known PTLV lineages
with 26-34% and 18-25% nucleotide divergence in the con-
served pol and tax genes, respectively, a range of nucleotide
divergence similar to that seen between HTLV-1, HTLV-2,
and STLV-3 (Meertens et al. 2002; Table 4). This virus
formed a separate phylogenetic lineage with a long branch
length and significant bootstrap support in both the pol (FIG.
2a: pol tree) and tax trees. Phylogenetic analyses combined
with GenBank blast searches show that this is the only known
virus in this novel group. For these reasons this virus, which
is designated HTLV-4, qualifies as the first member of a novel
species in the deltaretrovirus genus. Following ICTV guide-
lines (van Regenmortel 2000) and pending formal classifica-
tion, it is proposed that primate T-lymphotropic virus 4
(PTLV-4) be the name for this species, with PTLV-4(1863LE)
as the prototype strain. HTLV-4 was found in a 48 year old
male hunter (1863LE) from the southern forests of Cameroon
who had an HTLV-2-like WB result and reported hunting

monkeys, chimpanzees, and gorillas, and also being bitten
and scratched by a wild animal, although the animal causing
the injury was not specified.

[0178] Also documented, with significant phylogenetic
bootstrap support, is the first evidence of human infection
within the PTLV-3 group (FIG. 2a: pol tree). This virus,
which is designated HTLV-3, clusters with STLV-3 viruses
present in West African NHPs as expected (FIG. 2d: LTR
tree). HTLV-3 was found in a 63 year old male (2026ND)
from the southern forests of Cameroon who had an HTLV-1-
like WB result and who reported hunting and butchering of
monkeys. The fact that this virus falls within the diversity of
a group of STLVs first identified in 1994 (Goubau et al 1994)
without evidence of a human counterpart to date, indicates
that this infection was most likely acquired zoonotically
through exposure to the blood or body fluids of a hunted NHP
from this region (Courgnaud et al. 2004).

[0179] In addition, broad diversity of HTLV-1 viruses was
also found in this collection. Of the 11 HTLV-1 sequences,
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two did not fall within any of the known HTLV-1 subtypes but
clustered clearly within a clade that included only STLV-1
from central and west Africa (FIG. 2d: LTR tree). One of these
viruses clustered with STLV-1 from monkeys in Cameroon
and was from a 65 year-old male (2656ND) from the southern
forest zone of Cameroon. He reported hunting and butchering
of monkeys and kept a gorilla as a pet (Table 3). The second
virus clustered with STLV-1 recently identified in chimpan-
zees and red colobus monkeys (Leendertz et al. 2004) and was
from a 55 year old male (2810YT) who reported hunting and
butchering of monkeys (Table 3). The presence of these
viruses in hunters, seen previously only among NHPs, indi-
cates that these persons were infected zoonotically. This dis-
tinct clade is referred to as HTLV-1 subtype G. Three subjects
(1259NG, 1127MO, 1842LF) from different villages were
found to have HTLV-1 subtype D, viruses known to infect
geographically overlapping populations of humans and man-
drills in central Africa (F1G. 3 LTR tree (Mahieux et al. 1998).
Two of the three viruses were found in hunters (Table 3),
providing indirect evidence of cross-species transmission
between humans and mandrills within subtype D and sup-
porting further the claims of cross-species transmission of
this subtype (Mahieux et al. 1998). These results are consis-
tent with SFV infection from mandrills that was documented
previously in this population (Wolfe et al 2004) and indicate
that the frequent hunting of mandrills may explain the wide-
spread transmission of mandrill retroviruses. Five persons
(979MO, 1380MV, 1443MV, 1503MV, 1537MV) were
infected with HTLV-1 subtype B viruses, which are known to
be endemic among humans in central Africa and which are
believed to have originated from STLV-1 in this region
(Mahieux, R. et al 1997, Gessain, A. & Mahieux, R 2000;
FIG. 3: LTR tree). Thus, these five new subtype B viruses may
have been acquired either zoonotically from STLV-1-infected
primates or from human-to-human transmission, or both.

[0180] Notably, a 71 year old female (1443MV) who
reported butchering gorillas was found to be infected with a
virus most closely related to STLV-1 found in two gorillas
from Cameroon (Nerrienet 2004, Courgnaud et al 2004),
although without significant bootstrap support (FIG. 3 LTR).
Interestingly, person 1503MV is also WB positive for SFV
(Wolfe et al 2004), indicating that zoonotic transmission in an
individual is not limited to a single retrovirus and providing a
biological setting for viral recombination and altered patho-
genicity and transmissibility of these viruses. One person
(2472LE) was infected with the HTLV-1 subtype A virus, a
clade consisting of sequences from only globally dissemi-
nated HTLV-1 and thus this infection was most likely
acquired through human-to-human transmission. DNA
samples from the remaining 73 persons with reactive WB
results were all negative by the generic PCR assay for tax
sequences and four other sequences specific for each PTLY
clade, including HTLV-4. The results demonstrate that HTLY
diversity is far greater than previously understood. The data
indicate that contact with the blood and body fluids of NHPs
is amajor factor in the emergence of novel HTLVs, which are
known to be transmissible among humans and have the poten-
tial to cause disease. Because the hunting and butchering of
wild NHPs is widespread throughout central Africa (Bowen-
Jones & Pendry 1999) and STLVs are known to be highly
prevalent among hunted NHPs (Courgnaud et al. 2004), it is
suspected that zoonotic transmission of STLV is not a
restricted risk. Since blood banks in central Africa do not
generally screen for HTLV, further spread of these viruses
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among central Africans may be facilitated by blood donations
from infected persons. That HTLV-4 represents a previously
unrecognized virus being transmitted between humans indi-
cates that more substantial screening for this virus in central
African populations is needed. The finding that both HTT. V-4
and HTLV-3 are serologically indistinguishable from
HTLV-1 and HTLV-2 in current assays can explain why these
viruses have not been previously identified, and highlight the
importance of improved diagnostic assays. The increasing
evidence that primate hunting is associated with the emer-
gence of a range of simian retroviruses (Wolfe et al. 2004b)
calls for increased surveillance and follow-up of individuals
exposed to the blood and body fluids of wild NHPs, and for
effective strategies to control the hunting of NHPs.

Methods
Ethical Approvals

[0181] Studies were conducted in the context of a commu-
nity-based HIV prevention campaign designed to provide
information using Cameroonian educators and counselors
and therefore to decrease transmission. Participation in the
study was completely voluntary. The study protocol was
approved by the Johns Hopkins Committee for Human
Research, the Cameroon National Ethical Review Board, and
the HIV Tri-Services Secondary Review Board. Question-
naires and matching samples were anonymized by removing
all personal identifiers to provide an unlinked study popula-
tion.

Sample Preparation and Serology

[0182] Blood was collected from participants, transported
to a central laboratory, processed into plasma and PBMC
aliquots and stored at —80° C. Initial screening for HTLV
antibodies in serum and plasma samples was performed by
using the Vironostika HTLV-1/2 microelisa system (Orga-
non-Teknika, Durham, N.C.) following the manufacturer’s
instructions. Reactive samples were then tested in a WB test
(HTLV Blot 2.4, Genelabs Diagnostics, Singapore) that con-
tains disrupted HTLV-1 virions, a gp21 recombinant protein
(GD21) common to both HTLV-1 and HTLV-2, and two
HTLV-type specific recombinant envelope (Env) peptides,
MTA-1 and K53, which allow serological differentiation of
HTLV-1 and HTLV-2, respectively. Samples with reactivity
to the Gag (p24) and Env (GD21) proteins were considered
seropositive. Seropositive samples with reactivity to MTA-1
or K55 were considered HTLV-1-like or HTLV-2-like,
respectively. Samples with reactivity to either p24 or GD21
alone or in combination with other HTLV proteins (FIG. 1)
were considered indeterminate.

PCR and Sequence Analysis

[0183] DNA was prepared from uncultured PBMCs and its
integrity was confirmed by p-actin PCR as previously
described. All DNA preparation and PCR assays were pet-
formed in a laboratory where only human samples are pro-
cessed and tested following recommended precautions to pre-
vent contamination. DNA samples were first screened with a
generic PTLV tax PCR assay capable of detecting 222-bp
sequences from each of the three major PTLV groups (Busch
etal. 2000, van Dooren et al. 2004). Sequence analysis of this
tax sequence provided broad genetic classification into each
PTLV group. Phylogenetic resolution within the PTLV-1 and
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PTLV-3 groups was done using LTR sequences as described
previously (van Dooren et al. 2004, Meertens et al. 2001). A
portion of the 3' HTLV-1 LTR from selected samples
(1259NG, 1127MO, 1842LE, and 2810Y1) was amplified by
nested PCR using external primers SVL.TRext 5* AACCAC-
CCATTTCCTCCCCATG 3'(SEQIDNO: 19; Meertens et al.
2001) and IMNDR1  S'GTCGTGAATGAAAGG-
GAAAGGGGT 3' (SEQ ID NO: 20; Meertens et al. 2001),
and the internal primers Enh780 5' TGACGACAACCCCT-
CACCTCAA 3' (SEQ ID NO: 21; Meertens et al. 2001) and
IMNDR25" AGGGGTGGAACTITCGATCTGTAA 3'(SEQ
ID NO: 22; Meertens et al. 2001). The tax (577-bp) and
polymerase (pol) (709-bp) sequences of HTLV-3 and
HTLV-4 were amplified by nested PCR using primers
designed from conserved PTLV regions. The external and
internal tax primers are PTLVIPG S5'T(C/T)ACCT(G/A)
GGACCCCATCGATGGACG 3" (SEQ ID NO: 7) and
PGTAXR15" GAIGA(T/C)TGI A(C/G)TAC(T/C)AAA-
GATGGCTG3' (SEQIDNO: 8) and PH2Rrev 5' CCTTATC-
CCTCGICTCCCCTC CTT 3' (SEQ ID NO: 9) and
PGTAXR25" TTIGGG(T/C)AIGGICCGG  AAATCAT
3'(SEQ ID NO: 10), respectively. The external and internal
pol primers are PGPOLFI 5' C(T/G)TTAAACCIGA(A/G)
CGCCT CCAGGC 3' (SEQ ID NO: 11) and PGPOLRIGG
(TIOA/GTGIA  (A/G)CCAA/G)A/G)CIAG(T/G)YGG
CCA 3' (SEQ ID NO: 12) and PGPOLF2 5' AC(T/C)TGGT
(C/TYCIT) (GICHGIO)AA/GYGGCCCTGGAGG 3' (SEQ
ID NO: 13) and PGPOLR25' G(A/G)(T/CY(A/G)GGIGTIC
CTTTIGAGACCCA 3'(SEQ ID NO: 14), respectively.
Inosines (I) and wobble bases (N/N) were used to accommo-
date areas of heterogeneity (Table 5).

[0184] Additional diagnostic PCR with PTLV-specific
primers was carried out on samples with negative results for
the generic 222-bp tax fragments. Assays described previ-
ously were used for PTLV-1 env and STLV-3 LTR (van
Doorenet al. 2004) and HTLV-2 env (Switzer et al. 1995). For
HTLV-4, a new nested PCR assay was developed based on the
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HTLV-4 tax sequence using the external primers 1863TF1 5'
CTCCTTCTTTCAGTCCGTGCGGAG 3' (SEQIDNO: 15)
and 1863TR15" GGGGTAGTCAGGTTTGGCTGGTAT 3'
(SEQ ID NO: 16) and the internal primers 1863TF2 §'
CCTACCGCAACGGATGTCTTGAAA3' (SEQIDNO: 17)
and 1863TR25' TATGGCGCC GGTGTGATGATAAAG 3'
(SEQID NO: 18) and standard conditions to generate a 275-
bp fragment. Percent nucleotide divergence was calculated
using the Gap program in the Genetic Computer Group’s
Wisconsin package. Sequences were aligned using the
Clustal W program, gaps were removed, and distance-based
trees were generated by using the Kimura two-parameter
model in conjunction with the NJ method in the MEGA
program (version 2.1) as described elsewhere (van Dooren et
al 2004). 1000 bootstrap replicates were used to test the
reliability of the final topology of the trees.

Primate Taxonomic Nomenclature

[0185] Nomenclature used herein was as described. NHPs
were coded using the first letter of the genus and the first two
letters of the species names with their house names or codes
within parentheses. Cmo=Cercopithecus mona (Mona mon-
key), Cne=C. neglectus (De Brazza’s guenon), Cmi=C. mitis
(Sykes’s monkey), Cni=C. nictitans (greater spot-nosed gue-
non), Cae=Chlorocebus species (African green monkey),
Cpo=C. pogonias (crowned monkey), Cto=Cercocebus
torquatus (red-capped mangabey), Cag=Cercocebus agilis
(agile mangabey), Mog=Miopithecus ogouensis (talapoin
monkey), Ani=Allenopithecus nigrpyridis (Allen’s swamp
monkey), Msp=Mandrillus sphinx (mandrill (mnd)),
Pan=Papio anubis (olive baboon (bab)), Pcy=P. cyroceph-
alus (yellow baboon), Pha=P. kamadryas (sacred baboon),
Ppu=P. ursinus (chacma baboon), Ppa=P. papio (Guinea
baboon), Pba=Piliocolobus badius (red colobus monkey),
Mto=Macaca tonkeana (Celebes macaque), Ptr=Pan troglo-
dytes  (chimpanzee), Ppn=Pan paniscus (bonobo),
Ggo=Gorilla gorilla (western lowland gorilla).

TABLE 5

Sequences of primers used for amplifying partial tax, envelope (env), polymerase (pol) and LTR
regions of primate T-cell lymphotropic viruses

Annealing
Expected temp
PCR (e c.),
product No. of
Name Primer sequence® (5' to 3') SEQ ID NO. Locat ion” gize (bp) cycles
PHI1F TTGTCATCAGCCCACTTCCCAGG (SEQ ID NO: 23) tax, 7243-7262,
outer
PH2R AAGGAGGGGAGTCGAGGGATAAGG (SEQ ID NO: 24) tax, 7478-7455, 236 50, 40
outer
PH2F CCCAGGITTCGGGCAAAGCCITCT (SEQ ID NO: 25) tax, 7257-7280,
inner
PH2R¢ AAGGAGGGGAGTCGAGGGATAAGG (SEQ ID NO: 26) tax, 7478-7455, 222 50, 40
inner
PTLVTPG T(C/T)ACCT (G/L) GGRCCCCATCGATGGACG (SEQ ID NO: 7) tax, 7480-7504,
outer
PGTAXR1 GAIGA(T/C) TGIA(C/G) TAC(T/C) (SEQ ID NO: 8) tax, 8140-8115, 660 45, 40
AAAGATGGCTG outer
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TABLE 5-continued

Sequences of primers used for amplifying partial tax, envelope (env), polymerase (pol) and LTR
regions of primate T-cell lymphotropic viruses
Annealing
Expected temp
PCR (e c.),
product No. of
Name Primer sequence® (5' to 3') SEQ ID NO. Location” size (bp) cycles
PH2Rrev CCTTATCCCTCGICTCCCCTCCTT (SEQ ID NO: 9) tax, 7529-7552,
inner
PGTAXR2 TTIGGE(T/C) AIGGICCGGAAATCAT (SEQ ID NO: 10) tax, 8106-38085, 577 45, 40
inner
PGPOLF1 C(T/G) TTAAACCIGA (A/G) CGCCTCCAGEC (SEQ ID NO: 11) pol, 2611-2634,
outer
PGPOLR1  GG(T/C) (A/G)TGIA(A/G)CCA(A/C) (SEQ ID NO: 12) pol, 3598-3575, 987 45, 40
(A/G)CIAG(T/G)GCCCA outer
PGPOLF2  AC(T/C)TGGT (C/T) (C/T) (G/C) (G/C)A (SEQ ID NO: 13) pol, 2643-2666,
(A/G) GECCCTCEGAGE inner
PGPOLR2 G(A/G) (T/C) (A/G)GGIGTICCTTTIGAGACCCA (SEQ ID NO: 14) pol, 3352-3329, 709 45, 40
inner
PGENVF1 TGGATCCCGTGG (A/C) GI(C/T) TCCTIAA (SEQ ID NO: 27) env, 5114-5136,
outer
PGENVR1 GT(A/G) TAIG(C/G) (A/G) (C/G)AIGTCCAIG (SEQ ID NO: 28) env, 5576-5552, 462 45, 40
(A/C) (T/C)TCGG outer
PGENVF2 AIAGACC(T/A) (C/T) CAAC(A/T) CCATGGGTAA (SEQ ID NO: 29) env, 5186-5209,
inner
PGENVR2 G(A/C) (T/C) TGGCAICCIA(A/G) GTAIGGGCA (SEQ ID NO: 30) env, 5557-5535, 371 45, 40
inner
GPLTRF1 (G/A) CCACCAICTIGICGGACARATAGCTGA (SEQ ID NO: 31) LTR, 8256-8282,
outer
GPLTRR2 C{(C/T)GEECCAAGCCTCGCTGCAGGCA (SEQ ID NO: 32) LTR, 8830-3807, 575 45, 40
outer
GPLTRF2 ACCIIGGCTCTGACGTCTCTCCCT (SEQ ID NO: 33) LTR, 8333-3356,
inner
GPLTRR2 GGCAGIAGAAGTGCTACTTTCGAT (SEQ ID NO: 34) LTR, 8810-8787, 478 45, 40
inner
“Inosines and wobb_e nucleotides were included in thes primers to accommodate sequence heterogeneity.
5The positions of the pol, env, and tex odrimers are given acccrding to human T-cell lymphotropic virus type 1 (strain ATK)

the LTR primer positions are given
according to the simian T-cell lymphotropic virus type 3

°The primer PE2R ig used with PH2F in a semi-nested PCR.

Nucleotide Sequence Accession Numbers

[0186] The GenBank accession numbers for the 28 new
HTLYV sequences include AY818406 and AY818433.

Example 2

Ancient Origin and Molecular Features of the
Human T-Lymphotropic Virus Type 3 Revealed by
Complete Genome Analysis

Comparison of the HTLV-3(2026ND) Proviral
Genome with Prototypical PTLV's

[0187] Using a combination of primers designed from
small sequences obtained in each of the three major genes of
PTLV and the I'TR region, the complete genome of HTLV-3

(strain PH969) genome.

(2026ND) was successfully generated as depicted in FIG. 4.
Sequence analysis of the overlapping regions, followed by
comparison with the genetic structure of other PTLVs, dem-
onstrated that the complete proviral genome of HTLV-3
(2026ND) is 8917-bp. Despite being genetically equidistant
from HTLV-1 and HTLV-2, the genomic structure of HTLV-
3(2026ND) was similar to that of other PTLV's and included
the structural, enzymatic, and regulatory proteins all flanked
by long terminal repeats (LTRs). Comparison of HTLV-3
(2026ND) with prototypical PTLV genomes demonstrates
that this new human virus is equidistant from the PTLV-1
(62% identity) and PTLV-2 (63% identity) groups across the
genome. The results also confirm that HTTV-3 has the closet
nucleotide and protein sequence identity to STLV-3 (87-92%
identity; Table 6).
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Percent Nucleotide and Amino Acid Identity of HTLV-3(2026ND) with other PTLV Prototvpes’

HTLV-1 HTLV-2 STLV-2 STLV-3 STLV-3 STLV-3 STLV-3
(ATK) (MoT) (PP1664)  (PH969)  (PPAF3)  (CTO604)  (NG409)
Genome 61.6 62.9 62.6 86.7 92.0 88.4 90.6
LTR 487 437 414 86.2 91.1 86.9 86.9
g 69.3(83.2) 69.4(80.5) 70.6(80.7) 864955 91.3(97.6) 89.4(9.2) 90.6(96.7)
p19 (74.4) (68.3) (67.2) 95.9) (95.9) ©5.9) (94.3)
p24 (90.1) (90.1) (90.6) ©8.1) (99.1) (98.6) (99.1)
pl5 (78.0) (73.8) (72.6) (88.4) (96.5) (90.7) (94.2)
pro 50.7(62.6) 59.2(667) 594(59.3) 83.3(87.0) 888(91.5) 85.0(80.3) 88.0(90.4)
pol 62.2(66.2) 63.9(71.2) 635(69.9) 86.1(92.7) 92.6(949) 884(929) 92.0(92.9)
env 65.9(73.8) 69.0(782) 67.1(774) 88.1(95.1) 923 (95.1) 88.4(943) 91.2(953)
SU2 (68.4) (70.7) (69.7) ©2.7) ©7.1) ©2.4) (94.0)
™ (83.5) (91.6) (91.0) 99.4) (98.9) ©7.9) (97.8)
rex 769 (61.9) 763 (60.6) 75.8(63.5) 87.1(88.5) 90.0(945) 83.5(940) 88.3(92.3)
tax 75.4(81.4) 73.1(834) 723 (804) 90.2(97.4) 94.0(983) 91.4(9.6 92.8(96.9)

lamino acid identity in parentheses; strain names given in parentheses below PTLV designation

2SU, surface protein, TM, transmembrane protein

[0188] The most genetic divergence between the PTLV
groups was seen in the LTR region (52-59%) while the high-
est inter-group identity was observed in the highly conserved
regulatory genes, tax and rex (72-77%). Interestingly, within
the PTLV-3 group, HTLV-3(2026ND), which was identified
in a hunter from Cameroon, was unique but shared the most
overall sequence identity to STLV-3(PPAF3) (92%) from a
Senegalese baboon instead of STLV-3(CTO604) (88.4%)
identified in red-capped mangabeys, also from Cameroon.
This relationship is highlighted further by comparison of
HTLV-3(2026ND) with all available full-length STLV-3
genomes in similarity plot analysis where the highest identity
was seen in the highly conserved tax gene. As seen within
other PTLYV groups, there was no clear evidence of genetic
recombination of HTLV-3(2026ND) with STLV-3 or PTLV-1
and PTLV-2 proviral sequences by using bootscanning analy-
sis. HTLV-3(2026ND) was not compared to the recently
reported second strain of HTLV-3 because only two short
sequences were available at GenBank and in these region this
virus has been shown to be nearly identical to STLV-3
(CTO604) (Callatini et al. (2005)Retrovirology. 2:30).

Organization of the LTR and Pre-Gag Region

[0189] As with STLV-3, the HTLV-3(2026ND) LTR (697-
bp) was smaller than that of HTLV-1 (756-bp) and HTLV-2
(764-bp), by having two and not three of the 21-bp transcrip-
tion regulatory repeat sequences in the U3 region (FIG. 5aq;
Meertens and Gessain. (2003) /. Virol. 77:782-789; Meertens
etal. (2002) J. Virol. 76:259-268; Van Brussel et al. (1997) J.
Virol. 7:5464-5472; Van Dooren et al., (2004) J. Gen. Virol.
85:507-519). Other regulatory motifs such as the polyadeny-
lationsignal, TATA box, and cap site were all conserved in the
HTLV-3(2026ND) LTR (FIG. 5a). By secondary structure
analysis of the LTR RNA sequence, a stable stem loop struc-
ture from nucleotides 421-464 (FIG. 5b) was also observed
similar to that shown to be essential for Rex-responsiveness
control of viral expression in both HTLV-1 and HTLV-2.

Analysis of the Genomic Structure of HTLV-3(2026ND)

[0190] Translation of predicted protein open reading
frames (ORFs) across the viral genome identified all major
Gag, Pol, Pro (protease), and Env proteins, as well as the

regulatory proteins, Tax and Rex. Translation of the overlap-
ping gag and pro and pro and pol ORFs occurs by one or more
successive-1 ribosomal frameshifts that align the different
ORFs. The conserved slippage nucleotide sequence 6(A)-8
nt-6(G)-11nt-6(C) is present in the Gag-Pro overlap, while a
point mutation in the Pro-Pol overlap slippage sequence (GT-
TAAAC (SEQ ID NO: 82) compared to TTTAAAC (SEQ ID
NO: 83) in HTLV-1 and HTLV-2) was observed in HTLV-3
(2026ND) but the asparagine codon (AAC) crucial for the
slippage mechanism was unaffected.

[0191] Thestructural and group specific precursor Gag pro-
tein consisted of 422 amino acids (aa) that is predicted to be
cleaved into the three core proteins pl9 (matrix), p24
(capsid). and p15 (nucleocapsid) similarto HTTV-1, HTLV-2,
and STLV-3. Across PTLVs, Gag was one of the most con-
served proteins with identities ranging from 81% and 83% for
HTLV-1 and PTLV-2, to 95% for STLV-3 supporting the
observed cross-reactivity seen with PTLV-3 antisera in West-
ern blot assays using HTLV-1 antigens. Within Gag, the
capsid protein showed greater than 90% identity to HTLV-1,
while the matrix and nucleocapsid proteins were more diver-
gent sharing less than 78% identity to PTLV-1 and PTLV-2
indicating their potential use in serologic assays for discrimi-
nating the three major PTLV groups.

[0192] The predicted size of the Env polyprotein is 491 aa,
which is slightly shorter than that found in STLV-3s (313 aa
versus 314 and 315 for STLV-3(PH969) and STLV-3(CTO-
604) due to sequence variation at the carboxy terminus of the
surface (SU) protein. In contrast, the transmembrane (TM)
protein (178 aa) was highly conserved across all PTLVs sup-
porting further the use of the recombinant HTLV-1 GD21
protein spiked onto WB strips for the identification of diver-
gent PTLVs. Despite the weak reactivity of anti-HTLV-3
(2026ND) antibodies to the HTLV-1 type specific SU peptide
(MTA-1; Wolfe et al. (2005) Proc. Natl. Acad. Sci. USA.
102:7994-7999) spiked onto WB strips, there was only 70.8%
identity of MTA-1 to HTLV-3(2026ND), which is similar to
the 68.8% identity of MTA-1 to HTLV-2, demonstrating no
clear correlation of WB profile and predicted SU sequence.
[0193] The HTLV-1 and HTLV-2 Tax proteins (Tax1 and
Tax2, respectively) transactivate initiation of viral replication
from the promoter in the 5' LTR and are thus essential for viral
expression (Feuer and Green. (2005) Oncogene. 24:5996-
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6004). Tax1 and Tax2 have also been shown to be important
for T-cell immortalization, while the HTLV-3 Tax (Tax3) has
not yet been characterized (Feuer and Green. (2005) Onco-
gene. 24:5996-6004). Hence, the Tax3 sequences were com-
pared with those of prototypic HTLV-1, PTLV-2, and STLV-
3s to determine if motifs associated with these functional
characteristics are preserved. Alignment of predicted Tax3
sequences shows excellent conservation of the critical func-
tional regions, including the nuclear localization signal
(NLS), cAMP response element (CREB) binding protein
(CBP)/P300 binding motifs, and nuclear export signal (NES;
HTLV-3 Tax is shown in FIG. 6). The C-terminal transcrip-
tional activating domain (CR2), essential for CBP/p300 bind-
ing, was also very conserved except for a single IN to F
mutation at position five of the motif compared to HTLV-1
and PTLV-2, respectively. However, this single amino acid
change in the STLV-3 Tax has recently been shown in tran-
sient transfection assays to have no deleterious effect on viral
transactivation (Chevalier et al. (2005) AIDS Res. Hum. Ret-
rovir. 21:513 (Abs. P174)). Since the predicted CR2 domain
is conserved in Tax3, similar transactivation activity can be
seen with HTLV-3.

[0194] Interestingly, although these important functional
motifs are highly conserved in PTLV, phenotypic differences
of HTLV-1 and HTLV-2 Tax proteins have been observed
leading to speculation, that these differences account for the
different pathologies associated with both HTLVs (Feuer and
Green. (2005) Oncogene. 24:5996-6004). Recently, the
C-terminus of Tax1, and not Tax2, has been shown to contain
aconserved PDZ domain present in cellular proteins involved
in signal transduction and induction of the IL-2-independent
growth required for T-cell transformation (Rousset et al.
(1998) Oncogene. 6:643-654; Tsubata et al. (2005) Retrovi-
rol. 2:46). The presence of a PDZ domain in PTLV-1 and its
absence in PTLV-2 indicates a potential role of this motif in
the phenotypic differences of the two viral groups. The con-
sensus PDZ domain has been defined as S/TXV-COOH,
where the first amino acid is serine or threonine, X is any
amino acid, followed by valine and the carboxy terminus.
Examination of the PTLV-3 Tax sequences showed that both
HTLV-3 and STLV-3 have predicted PDZ domains with the
consensus sequence S(P/S)V compared to T(E/D)V in
PTLV-1 (the HTLV-3 PDZ domain is shown in FIG. 6).

[0195] Besides Tax and Rex, two additional ORFs coding
for four proteins (p277, p127, p307, and p13” where I and 11
denote ORFI and ORFII, respectively) have been identified in
the pX region of HTLV-1 (FIG. 4) and are important in viral
infectivity and replication, T-cell activation, and cellular gene
expression (Bindhu et al. (2004) Front. Biosc. 9:2556-2576).
Analysis of the pX region of HTLV-3(2026ND) revealed a
total of four putative ORFs (named [-1V, respectively) coding
for 96, 122, 72, and 118 aa in length. While both ORFIII (72
aa) and ORFIV (118 aa) shared identity to the ORFII of
STLV-3 and HTLV-1 and STLV-2/HTLV-2, respectively, and
each contained two PXXP motifs, only ORF III was leucine
rich like that seen in the leucine zipper motifs of ORFI p12”
(Bindhu et al. (2004) Front. Biosc. 9:2556-2576). However,
ORFIII did not share any sequence homology with p12” and
both ORFI and ORFII shared only weak sequence identity to
miscellaneous cellular proteins available at GenBank. Inter-
estingly, 22 of 28 (79%) amino acids in ORFIV (pos 64-91)
were identical among the ORFIIs of all PTLVs indicating a
conserved functionality of this motif.
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[0196] A protein termed the HTLV-1 basic leucine zipper
Z1P (bZIP) factor (HBZ) was recently identified in translation
of the complementary strand of the viral RNA genome
between the env and tax/rex genes (Gaudray et al. (2002) J.
Virol. 76:12813-12822). Although originally reported to be
exclusive to PTLV-1 (Gaudray et al. (2002) J. Virol.
76:12813-12822), HBZ is conserved among PTLVs, includ-
ing HTLV-3(2026ND) (HTLV-3 HBZ is shown in FIG. 7),
demonstrating further the potential importance of this protein
in viral replication and oncogenesis. The carboxy terminus of
the HBZ ORF contains a 21 aa arginine rich region that is
relatively conserved in PTLV and known cellular bZIP tran-
scription factors, followed by aleucine zipper region possess-
ing five or four conserved leucine heptads in HTLV-1 and all
other PTLVs, respectively. PTLV-1 has 5 leucine heptads
similar to that found in mammalian bZIP proteins, while
PTLV-1 and PTLV-2 have four leucine heptads followed by
leucine octet. Of all PTLVs with full length genomes avail-
able at GenBank, only HTLV-2(MoT) did not have the full
complement of leucine heptads but was limited to the initial
three leucine motifs due to a one nucleotide deletion at posi-
tion 6823 causing a frameshift in the predicted HBZ
sequence.

Phylogenetic Analysis

[0197] The genetic relationship of HTLV-3(2026ND) to
PTLV-3 was confirmed by using aligned full-length prototype
sequences excluding the LTR region (FIG. 84). Phylogenetic
analysis inferred three major PTLV groups with very high
bootstrap support (100%) with HTLV-1, HTLV-2 and
HTLV-3 each clustering in separate clades (FIG. 8a). Within
the PTLV-3 phylogroup, HTLV-3(2026ND) formed a sepa-
rate lineage but clustered with high bootstrap support with
STLV-3s from west central Aftica (strains CTO604, CTO-
NG409, and PPA-F3) indicating a possible primate origin for
this human infection in this geographic region. The relation-
ship of HTLV-3 to STLV-3 was supported further by phylo-
genetic inference of identical tree topologies using an align-
ment of each major gene region (FIG. 8b-84). The
phylogenetic stability seen across the PTLV genome also
demonstrates further the absence of major recombination
events occurring in PTLV despite evidence of dual infections
in humans and primates (Courgnaud et al. (2004) J. Virol.
78:4700-4709), compared to other retroviruses such as HIV
which undergo frequent recombination.

Dating the Origin of HTLV-3(2026ND) and Other PTLVs

[0198] The finding of HTLVs in three distinct clades indi-
cates an ancient, independent evolution of these viruses.
Hence, additional molecular analyses was undertaken in
order estimate the divergence times of the PTLV lineages.
Although others have reported finding a clock-like behavior
of STLV-3 sequences (Meertens and Gessain. (2003) J. Virol.
77:782-789; Meertens et al. (2002) J. Virol. 76:259-268;
Meertens et al. (2003) J. Gen. Virol. 84:2723-2727), these
results were not confirmed and instead found that PTLVs
evolved at different rates by using an alignment of full-length
PTLV genomes sans LTR sequences. However, reliable ret-
rovirus divergence times can be obtained by using nonpara-
metric rate smoothing of the sequences to relax the stringency
of a clock assumption followed by time calibration of the tree
using a value of 40,000-60,000 YA for the origin of the
Melanesian HTLV-1 (Sanderson (2003) Bioirnformatics.
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19:301-2; Switzer et al. (2005) Nature. 434:376-380; Van
Dooren et al. 2004) J. Gen. Virol. 85:507-519). By using
these dates and methods, the mean evolutionary rate for PTLV
was estimated to be 1.12x107° (confidence interval 6.82x
107 to 1.56x107%) substitutions/site/year, respectively,
which is consistent with rates determined previously both
with and without enforcing a molecular clock (Lemey et al.
(2005) Infect. Gen. Evol. 5:291-298; Meertens and Gessain.
(2003) J. Virol. 77:782-789; Meertens et al. (2002) J. Virol.
76:259-268; Meertens et al. (2003) J. Gen. Virol. 84:2723-
2727, Salemi et al. (2000) Mol. Biol. Evol 17:374-386; Van
Dooren et al. (2004) J. Gen. Virol. 85:507-519). The mean
evolutionary rate for HTLV-3(2026ND) is estimated to be
9.94x1077 (confidence interval 6.04x10™” to 1.38x107°). The
PTLV ancestor was estimated to have originated about 630,
000-947,000 YA confirming an archaic evolution of the pri-
mate deltaretroviruses (F1G. 9; Salemi et al. (2000) Mol. Biol.
Evol. 17:374-386). The separation of PTLV-1 and PTLV-2
occurred about 579,077-867,458 YA, while HTLV-2 and
STLV-2 diverged around 191,621-286,730 YA (FIG. 9). The
origin of all PTLV-3s was estimated to be between 63,294-
94,700 YA with the ancestor of HTT.V-3(2026ND) occurring
about 36,087-54,067 YA (FIG. 9) indicating an ancient origin
of this virus in humans. Alternatively, HTLV-3 may represent
a recent zoonoses from a primate infected with a very old,
divergent STLV-3. However, if HTLV-3 is an old human
infection, then it appeared during the same period as the
ancestor of both HTTV-1 and HTLV-2 (40,000-60,000 and
28,800-43,392 YA, respectively) and may have also spread to
become endemic in specific populations yet to be identified.

Discussion

[0199] The complete nucleotide sequence and genomic
characterization of the first HTLV-3 that is clearly distinct
from all STLV-3s and is genetically equidistant to HTLV-1
and HTLV-2 is described herein. HTLV-3(2026ND) is also
unique from the second HTLV-3(Py143) reported recently in
a Bakola pygmy from Cameroon since the latter strain is
nearly identical to STLV-3 found in a red-capped mangabey,
based on the limited sequence data available for this virus
(Callatini et al. (2005) Retrovirology. 2:30). Although
HTLV-1 and HTLV-2 are pathogenic and have spread glo-
bally to become endemic in different human populations,
little is known about the epidemiology of HTLV-3 infection.
However, detailed, comparative sequence analyses of viral
genomes can help provide important molecular clues to the
origin, evolution, and public health importance of novel
human infections.

[0200] Like other PTLVs, HTLV-3(2026ND) is genetically
stableand its slow evolutionary rate, combined with estimates
of known human migrations, can then be used to infer diver-
gence times for HTLV. The finding that the predecessor of
HTLV-3(2026ND) originated over 30 millennia ago, an age
which is estimated that the ancestors of both HTLV-1 and -2
to have appeared, combined with the wide geographic distri-
bution of STLVs and the recent finding of another HTT.V-3 in
an African pygmy (Callatini et al. (2005) Retrovirology. 2:30;
Gessain and Mahieux. (2000) Bull. Soc. Pathol. Exot. 93:163-
171; Meertens and Gessain. (2003) J. Virol. 77:782-789,
Meertens et al. (2002) J. Virol. 76:259-268; Meertens et al.
(2003) J. Gen. Virol. 84:2723-2727; Takemura et al. (2002) J.
Virol. 76:1642-1648; Van Dooren et al. (2004) J. Gen. Virol.
85:507-519), collectively indicate that HTLV-3 infection be
more frequent than previously understood. In addition, the
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archaic age of the ancestral HTLV's and the recent finding of
STLV-like infections in African hunters collectively imply
that cross-species transmission of STLVs to humans is both
an ancient and contemporary phenomenon coupled to behav-
ior that exposes humans to nonhuman primates. The ancient
originof HTLV contrasts with that reported for HIV, which is
believed to have only crossed over into humans from SW-
infected NHPs within the last century, and indicates a long
period of viral evolution and adaptation in humans possibly
resulting in the observed lower pathogenicity for HTLV com-
pared to HIV (Hahn et al. (2000) Science 287:607-614; Sharp
et al. (2000) Biochem Soc Trans. 28:275-282).

[0201] Screening for HTLV-3 can be facilitated by the
application of diagnostic serologic and molecular assays
based on the sequences reported here. For example, the data
show that the Gag matrix and nucleocapsid regions and the
envelope surface protein are relatively conserved within
PTLV-3 but are divergent from PTLV-1 and PTLV-2 and can
thus be used to differentiate the three PTLV groups with
serological methods.

[0202] At the molecular level, examination of the genomic
structure showed that the enzymatic, regulatory, and struc-
tural proteins are well preserved in HTLV-3(2026ND),
including conserved functional motifs in Tax important for
viral expression and T-cell proliferation. The finding ofa PDZ
domain in the Tax protein of HTT.V-3(2026ND), like that seen
in HTLV-1 but not HTLV-2 (Feuer and Green. (2005) Onco-
gene. 24:5996-6004), which has been shown to be important
in cellular signal transduction and T-cell transformation
(Rousset et al. (1998) Oncogene. 6:643-654; Tsubata et al.
(2005) Retrovirol. 2:46), indicates that the HTLV-3 Tax is
more phenotypically similar to HTLV-1 than HTLV-2. The
high amino acid identity of the PTLV-3 Tax proteins com-
bined with the ability of STLV-3 to transform human cells in
vitro indicates that the HTLV-3 Tax functions similarly
(Goubau et al. (1994) Proc. Natl. Acad. Sci. USA 91:2848-
2852).

[0203] In contrast to the tax gene, the HTLV-3(2026ND)
LTR has only two of the three conserved promoters identified
in HTLV-1 and HTLV-2 that are responsible for basal viral
transcription levels and like STLV-3 is missing the TATA-
distal 21-bp repeat element (Meertens and Gessain. (2003) J.
Virol. 77:782-789; Meertens et al. (2002) J. Virol. 76:259-
268; Meertens et al. (2003) J. Gen. Virol. 84:2723-2727; Van
Brussel et al. (1997) J. Virol. 7:5464-5472; Van Dooren et al.
(2004) J. Gen. Virol. 85:507-519). All of the remaining func-
tional elements in the UTR were conserved, including the
stem loop structure necessary for Rex responsive control of
viral expression in HTTV-1 and -2.

[0204] Recently, a HBZ protein was identified in transla-
tion of the complementary strand of the viral RNA genome
between the env and tax/rex genes (Gaudray et al. (2002) J.
Virol. 76:12813-12822). Protein translation on the minus-
strand RNA is a unique feature of HTLV-1 not previously
seen in retroviruses. HBZ was shown to be involved in the
negative regulation of viral replication (Gaudray et al. (2002)
J. Virol. 76:12813-12822). The more recent finding of HBZ
mRNA expression in ATL patients indicates a role of HBZ
mRNA in the survival of leukemic cells in vivo and in HTLV-
1-associated oncogenesis (Satou et al. (2006) Proc. Natl.
Acad. Sci. USA. 103:720-725). Although originally reported
to be exclusive to PTLV-1 (Gaudray et al. (2002) J. Virol.
76:12813-12822), HBZ is conserved among PTLVs, includ-
ing HTLV-3(2026ND), demonstrating further the potential
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importance of this protein in viral replication and oncogen-
esis. Of all PTLVs with full length genomes available at
GenBank, only HTLV-2(MoT) did not have the full comple-
ment of leucine heptads in the leucine zipper due to a frame-
shift mutation in the predicted HBZ sequence.

[0205] Insummary, disclosed herein, HTLV-3(2026ND) is
genetically stable and has an ancient origin. HTLV-3
(2026ND) genomic structure is relatively conserved and con-
tains many of the functional motifs important for the viral
expression and pathology associated with HTLVs.

Materials and Methods
DNA Preparation and PCR-Based Genome Walking

[0206] DNA was prepared from uncultured PBMCs avail-
able from person 2026ND identified in the original PTLV
surveillance study in Cameroon reported in detail elsewhere
(Wolfe et al. (2005) Proc. Natl. Acad. Sci. USA. 102:7994-
7999). DNA integrity was confirmed by p-actin polymerase
chain reaction (PCR) as previously described (Wolfe et al.
(2005) Proc. Natl. Acad. Sci. USA. 102:7994-7999). All DNA
preparation and PCR assays were performed in a laboratory
where only human specimens are processed and tested
according to recommended precautions to prevent contami-
nation. To obtain the full-length genomic sequence of
HTLV-3 small regions of each major coding region were
PCR-amplified by using nested PCR and degenerate PTLV
primers. The tax (577-bp) and polymerase (pol) (709-bp)
sequences were amplified by using primers and conditions
provided elsewhere (Wolfe et al. (2005) Proc. Natl. Acad. Sci.
USA. 102:7994-7999). Envelope (env) (371-bp) sequences
were amplified by using standard PCR conditions with a 45°
C. annealing temperature and the external and internal prim-
ers PGENVF1 5§ TGGATCCCGTGG(A/C)GI(C/T)TC-
CTIAA 3' (SEQ ID NO: 27) and PGENVR1 5" GT(A/G)
TAIG(C/G)(A/G)(C/IG)AIGTCCAIG(A/CY(T/O)TGG 3
(SEQ ID NO: 28) and PFENVF2 5' ATAGACC(T/A)(C/T)
CAAC(A/T)CCATGGGTAA 3' (SEQ ID NO: 29) and
PGENVR2 5 G(A/CY(T/ICYTGGCAICCIAA/G)
GTAIGGGCA 3' (SEQ ID NO: 30), respectively. A 398-bp
fragment of the long terminal repeat (LTR) was obtained by
using conserved STLV-3 primers as previously reported
(Wolfe et al. (2005) Proc. Natl. Acad. Sci. USA. 102:7994-
7999).

[0207] HTLV-3(2026ND)-specific primers were then
designed from sequences obtained in each of the four viral
regions described above and were used in nested, long-tem-
plate PCRs to fill in the gaps in the genome as depicted in FIG.
4 by using an expand high fidelity kit containing both Taq and
Tgo DNA polymerases (Roche). The external and internal
primer sequences for the LTR-pol and pol-env fragments are
2026LF1 5" GGTAAGATCCCACTGGGTCGAGC 3'(SEQ
ID NO: 69) and 2026PR1 5' GAAGCCAGGTCTCGGGT-
GACG3'(SEQIDNO: 70) and 2026LF2 5' CGCTCCCCTG-
GAGCTCTCTCG 3'(SEQ ID NO: 71) and 2026PR25'
GCCACTTCCCATTGGGCTTTTTGACGG 3' (SEQ ID
NO: 72) and 2026 PF3 5' GCTCTCACCGATAAAGTAA-
CAAACG 3' (SEQ ID NOQ: 73) and 2026ER15" GGTAG-
GAAGAGGCTCCTATGAACAG 3' (SEQ ID NO: 74) and
2026 PF2 5" CAGGACTGCATAACATACGAGACCCTCC
3" (SEQID NO: 75) and 2026ER35' CCTATGAACAGGGT-
GCATCGACTGGG 3' (SEQ 1D NO: 76), respectively. The
external and internal primer sequences used to obtain about 3
kb of the 3' end of the genome (env-tax-LTR) are 2026EF1 5'
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CCTAAGCCCCCCATGTCCAGAC3' (SEQIDNO: 77) and
2026LR15' CGAGAGAGCTCCAGGGGAGCG 3' (SEQ ID
NO: 78) and 2026EF3 5' CCTACTCCCTGTATGTATTC-
CCCCATTGG 3' (SEQ ID NO: 79) and 2026L.R25' GCTC-
GACCCAGTGGGATCTTACCGAGTGG 3' (SEQ ID NO:
80), respectively.

[0208] PCR products were revealed on 1.5% agarose gels
stained with ethidium bromide, purified with a QIAQUICK™
PCR purification kit (Qiagen) and sequenced in both direc-
tions with a BIGDYE™ terminator cycle kit and automated
sequencers (Applied Biosystems). Selected PCR products
were also cloned into the pCR4-TOPO vector using the
TOPO TA Cloning kit (Invitrogen) and recombinant plasmid
DNA was prepared using the Qiagen plasmid purification kit
prior to automated sequencing.

Sequence and Phylogenetic Analysis

[0209] Percent nucleotide divergence was calculated by
using the GAP program in the Genetic Computer Group’s
(GCG) Wisconsin package (Thompson et al. (1994) Nucleic
Acids Res. 22:4673-4680). LTR RNA secondary structure
was determined using the program RNAstructure v4.2
(Mathews et al. (1999)J. Mol. Biol. 288:911-940). Sequences
were aligned by using the Clustal W program (Womble
(2000) Methods Mol. Biol. 132:3-22), gaps were removed,
and distance-based trees were generated by using the Kimura
two-parameter model in conjunction with the neighbor-join-
ing (NJ) method in the MEGA program (version 2.1) and
maximum likelihood (ML) analysis in the PAUP* program as
described in detail elsewhere (Switzer et al. (2005) Nature.
434:376-380; Wolfe et al. (2005) Proc. Natl. Acad. Sci. USA.
102:7994-7999). The reliability of the final topology of the
trees was tested with 1,000 bootstrap replicates. Comparison
of full-length PTLV genomes available at GenBank was done
using HTLV-3(2026ND) as the query sequence and the F84
(ML) model and a transition/transversion ratio of 2.0 imple-
mented in the program SimPlot (Lole et al. (1999) J. Virol.
73:152-160).

[0210] For dating of HTLV-3(2026ND), full-length
genomes from prototypical PTLVs available at GenBank
were aligned with HTLV-3(2026ND) by using Clustal W,
gaps were removed, and minor adjustments in the alignment
were made manually. LTR sequences were excluded from the
analysis since this region does not align accurately in PTLVs.
The best fitting evolutionary model for the aligned sequences
was determined with Modeltest v3.6 (Posada and Crandall.
(1998) Bioinformatics. 14:817-818). The general time-re-
versible model, allowing six different substitution rate cat-
egories, with gamma-distributed rate heterogeneity (1.9724)
and an estimated proportion of invariable sites (0.3687), was
determined to be the best fit to the data. Little substitution
saturation was observed in the 7213-bp alignment (P<0.0001)
as determined with the DAMBE program, and was therefore
satisfactory for use in phylogenetic analyses. Likewise, using
the best-fitting evolutionary model defined above, good phy-
logenetic signal in the alignment was also found with likeli-
hood mapping analysis using the program Tree-Puzzle v5.2.
[0211] The molecular clock hypothesis, or constant rate of
evolution, was tested by using the likelihood ratio test with
the likelihoods for the ML and clock-like ML trees obtained
in PAUP*. The clock was tested with the best-fitting evolu-
tionary model estimated in Modeltest, and ML trees were
constructed in PAUP* starting from the NJ tree that is itera-
tively optimized using two consecutive heuristic searches
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with nearest neighbor interchange followed by a final heuris-
tic search with the tree-bisection-reconnection algorithm. To
adjust for rate heterogeneity among different PTLV taxa,
clock-like ML trees were then transformed into ultrametric
trees using the nonparametric rate smoothing (NPRS) algo-
rithm in the program TreeEdit (v1.0al0 carbon) (Sanderson
(2003) Bioinformatics. 19:301-2). The branches of the NPRS
tree were then scaled by using a divergence time of 40,000-
60,000 years ago (ya) for the Melanesian HTLV-1mel lineage
based on genetic and archaeological evidence of when the
ancestors of indigenous Melanesians and Australians
migrated from Southeast Asia (Lemey et al. (2005) Infect.
Gen. Evol. 5:291-298; Salemi et al. (2000) Mol. Biol. Evol.
17:374-386; Salemi et al. (1999) AIDS Rev. 1:131-139). Vari-
ance in age estimates (branch lengths) was determined in
PAUP* with 100 bootstrap repetitions by enforcing topologi-
cal constraints and using a heuristic search without branch
swapping on the clock-like ML tree. Branch lengths in all 100
trees were calibrated as before and average divergence times
and confidence intervals (a=0.05) were calculated in Excel.
The evolutionary rate was estimated based on a known diver-
gence time point of 40,000-60,000 ya and on the branch
length of the ML clock-like tree according to the formula:
evolutionary rate (r)=branch length (bl)/divergence time (1)
(Van Dooren et al. (2004) J. Gen. Virol. 85:507-519).

Nucleotide Sequence Accession Number
[0212] The HTLV-3(2026ND) proviral sequence has the
GenBank accession number DQ093792.

Example 3

Generation and Analysis of the Human T-Lympho-
tropic Virus Type 4 Complete Genome

[0213] The full-length genomic sequence of HTL.V-4 (SEQ
1D NO: 81) shown in FIG. 10 was obtained substantially as
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[0214] HTLV-3(2026ND)-specific primers were then
designed from sequences obtained in each of the four viral
regions described above (tax, pol, env, and LTR), and used in
nested, long-template PCRs to fill in the gaps in the genome
using an expand high fidelity kit containing both Taq and Tgo
DNA polymerases (Roche). PCR products were revealed on
1.5% agarose gels stained with ethidium bromide, purified
with a Qiaquick™ PCR purification kit (Qiagen) and
sequenced in both directions with a BigDye™ terminator
cycle kit and automated sequencers (Applied Biosystems).
Selected PCR products were also cloned into the pCR4-
TOPO vector using the TOPO TA Cloning kit (Invitrogen)
and recombinant plasmid DNA was prepared using the
Qiagen plasmid purification kit prior to automated sequenc-
ing.

[0215] Percent nucleotide divergence was calculated by
using the GAP program in the Genetic Computer Group’s
(GCG) Wisconsin package (Thompson et al. (1994) Nucleic
Acids Res. 22:4673-4680). LTR RNA secondary structure
was determined using the program RNAstructure v4.2
(Mathews et al. (1999)J. Mol. Biol. 288:911-940). Sequences
were aligned by using the Clustal W program (Womble
(2000) Methods Mol. Biol. 132:3-22), gaps were removed,
and distance-based trees were generated by using the Kimura
two-parameter model in conjunction with the neighbor-join-
ing (NJ) method in the MEGA program (version 2.1) and
maximum likelihood (ML) analysis in the PAUP* program as
described in detail elsewhere (Switzer et al. (2005) Nature.
434:376-380; Wolfe et al. (2005) Proc. Natl. Acad. Sci. USA.
102:7994-7999). The reliability of the final topology of the
trees was tested with 1,000 bootstrap replicates. Table 7
shows a comparison ofthe genetic identity of the HTLV-3 and
HTLV-4 full-length genomes with other PTLV prototypes.
The stem loop structure necessary for Rex responsive control
of viral expression in HTLV-1 and -2 was retained in HTLV-
4(1863LE), and is shown in FIG. 11.

TABLE 7

Genetic Identity of HTLV-3 and HTLV-4 Genomes with other PTLV Prototypes (strain)

HTLV-1 STLV-1 HTLV:2  STLV-2  STLV-3  STLV:3  HTLV-3  HTLV:3  HTLVA4
(ATK)  (Tan)  (MoT) (PP1664) (TGE2117) (CTOG604) (2026ND) (Pyl43)  (1863LE)
HTLV-3
2026ND 61.6 61.6 629 62.6 87.1 88.4 — 88.5 63.2
Pyl43 623 62.1 63.1 63.2 87.7 99.2 88.5 — 63.0
HTLV-4
1863LE 62.0 62.0 70.7 70.8 63.5 63.1 63.2 63.0 —
described above in Example 2 for the identification if the [0216] For dating of HTLV-4(1863LE), full-length

HTLV-3 full-length genomic sequence. Briefly, DNA was
prepared from uncultured PBMCs available from a subject
identified in the original PTLV surveillance study in Cam-
eroon reported in detail elsewhere (Wolfe et al. (2005) Proc.
Natl. Acad. Sci. USA. 102:7994-7999). DNA integrity was
confirmed by f-actin polymerase chain reaction (PCR) as
previously described (Wolfe et al. (2005) Proc. Natl. Acad.
Sci. USA. 102:7994-7999). To obtain the full-length genomic
sequence of HTLV-3, small regions of each major coding
region were PCR-amplified using nested PCR and degenerate
PTLV primers.

genomes from prototypical PTLVs available in GenBank
were aligned with HTTV-3(2026ND) and HTT.V-4(1863LE)
essentially as described in Example 2 using Clustal W. The
analysis, shown in FIG. 12, again inferred four major phylo-
groups with very high bootstrap support, confirming the
genetic relationships that were based on smaller sequences.
Both HTLV-3s again clustered with STLV-3s supporting a
primate origin for these viruses. HTLV-4 again formed a new
lineage distinct from PTLV-1, PTLV-2, and PTLV-3. How-
ever, the primate origin of HTLV-4 was less clear since there
is not yet a known simian counterpart for this virus. These
results also indicated the absence of genetic recombination in
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PTLVs, which is a common mechanism that leads to
increased genetic diversity of HIV.

[0217] The finding of HTLVs in four distinct clades indi-
cated an ancient, independent evolution of these viruses.
Thus, additional molecular analyses were performed to esti-
mate the divergence times of the PTLV lineages. FIG. 13
shows the estimated divergence dates for the most recent
common ancestor of HTLV-3(2026ND), HTLV-4(1863LE)
and other PTLVs. Using the bovine leukemia virus (BLV) as
an outgroup, a substitution rate of 8.6x107" to 1.3x107° sub-
stitutions/site/year for PTLV was inferred which is 3 logs
lower than that seen in HIV, confirming the genetic stability of
these deltaretroviruses.

[0218] Using these substitution rates, molecular dating
inferred an ancient origin for PTLVs hundreds of thousands
of years ago with the most recent common ancestor for each
HTLV group ranging from 30,000 years ago for HTLV-2 to
456,000 years ago for HTLV-4. This finding contrasts with
the more recent origin of HIV-1, which has been estimated to
have occurred within the last century.
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unique or similar to those of other HTLV's were identified (see
Table 8). First, the genomes of HTLV-3 and HTLV-4 are
shorter than HTLV-1 and HTLV-2 by having only two of three
Tax response elements in the LTRs. However, the loss of this
distal TRE has been shown to not significantly affect HTLV
expression. In addition, only two TREs are presentin STLV-3
and STLV-2 suggesting this difference is not a result of adap-
tation to a new host. Likewise, the finding of AP-1 and ¢-Myb
transcription factors in place of the HTLV-3 or HTLV-4 LTRs
is also not unique but are also present in STLV-3.

[0222] Overall, the HTLV-3 Tax protein contains many of
the functional motifs important for viral expression and leu-
kemogenesis attributed to HTLV-1 Tax. Detailed in vitro
analysis confirmed that the HTT.V-3 Tax was similar in func-
tion to the HTLV-1 Tax protein, suggesting a pathogenic
potential in HTLV-3-infected persons like that observed in
HTLV-1. The HTLV-3(Py143) genome is also shorter by a
366-bp deletion in the pX region that disrupts the HBZ read-
ing frame suggesting a loss of Tax suppression and T-cell
proliferation believed to be associated with this gene.

TABLE 8

Unique Genetic Features of HTLV Protetypes:
HTLV-3 is more similar to HTIV-1

HTLV-1 HTLV-2 HTLV-3 HTLV-3  HTLV-4
(ATK) (MoT) (2026ND)*  (Pyl43)** (1863LE)
Genome (bp) 9068 8952 8917 8553 8791
LTR (bp) 756 764 697 695 696
# LTR TREs 3 3 2! 2! 2!
Other LTR TFs — — AP-1 c-Myb c-Myb
Tax transactivates Yes Yes Yes Yes
Tax localization Nucleus  Cytoplasm Nucleus
Tax p53 inhibition Yes Yes
PDZ BD in Tax Yes No Yes Yes No
HBZ Yes No? Yes No? Yes
missing distal TRE
21IBZ is present in other HTLV-2
3366-bp deletion in pX
*Switzer et al. J Virol. 2006; 80: 7427-38.
*#*Calattini et al. J Virol. 2006; 80: 9876-88.
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Sequences

[0279] SEQ ID NO: 1 (HTLV-3 pol) (pos 2407-5076)
[0280] SEQ ID NO: 2 (HTLV-4 pol) (pos 3-2549)
[0281] SEQ ID NO: 3 (HTLV-3 env) (pos 5069-6544)
[0282] SEQ ID NO: 4 (HTLV-4 env) (pos 2542-3999)
[0283] SEQ ID NO: 5 (HTLV-3 tax)

[0284] SEQ ID NO: 6 (HTLV-4 tax)

[0285] SEQ ID NO: 7 (PTLVIPG)

[0286] SEQ ID NO: 8 (PGTAXRI)

[0287] SEQ ID NO: 9 (PH2Rrev)

[0288] SEQ ID NO: 10 (PGTAXR?2)

[0289] SEQ ID NO: 11 (PGPOLF1)

[0290] SEQ ID NO: 12 (PGPOLR1)

[0291] SEQ ID NO: 13 (PGPOLF2)

[0292] SEQ ID NO: 14 (PGPOLR2)

[0293] SEQ ID NO: 15 (1863TF1)

[0294] SEQ ID NO: 16 (1863TR1)

[0295] SEQ ID NO: 17 (1863TF2)

[0296] SEQ ID NO: 18 (1863TR2)
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[0297] SEQ IDNO: 19 (SVLTRext)

[0298] SEQ ID NO: 20 (IMNDR1)

[0299] SEQ ID NO: 21 (Enh280)

[0300] SEQ ID NO: 22 (IMNDR2)

[0301] SEQ ID NO: 23 (PHIF)

[0302] SEQ ID NO: 24 (PH2R)

[0303] SEQ ID NO: 25 (PH2F)

[0304] SEQ ID NO: 26 (PH2R)

[0305] SEQ ID NO: 27 (PGENVF1)

[0306] SEQ ID NO: 28 (PGENVRI)

[0307] SEQ ID NO: 29 (PGENVF2)

[0308] SEQ ID NO: 30 (PGENVR2)

[0309] SEQ IDNO: 31 (GPLTRF1)

[0310] SEQ ID NO: 32 (GPLTRRI)

[0311] SEQ ID NO: 33 (GPLTRF2)

[0312] SEQ ID NO: 34 (GPLTRR2)

[0313] SEQ ID NO: 35 (HTLV-3 gag) (pos 756-2023)

[0314] SEQ ID NO: 36 (HTLV-3 Complete genome:
2026ND.seq (8917 bp)

[0315] SEQ ID NO: 37 (HTLV-3 env amino acid)

[0316] SEQ ID NO: 38 (HTLV-3 env surface antigen
(SU)=aa 1-315)

[0317] SEQIDNO: 39 (HTLV-3 env transmembrane=aa
316-491)

[0318] SEQ ID NO: 40 (HTLV-3 gag amino acid)

[0319] SEQ ID NO: 41 (HTLV-3 gag p15=aa 337-422)

[0320] SEQ ID NO: 42 (HTLV-3 gag p19=aa 1-123)

[0321] SEQ ID NO: 43 (HTLV-3 gag p24=aa 124-336)

[0322] SEQ ID NO: 44 (HTLV-3 pol) amino acid

[0323] SEQ ID NO: 45 (HTLV-3 LTR) (pos 1-697 &
8221-8917)

[0324] SEQ ID NO: 46 (HTLV-3 pro) amino acid

[0325] SEQ ID NO: 47 (HTLV-3 pro) (pos 1976-2509)

[0326] SEQ ID NO: 48 (HTLV-3 rex) amino acid

[0327] SEQ ID NO: 49 (HTLV-3 rex)(pos 5010-5071.
7245-7730)

[0328] SEQ ID NO: 50 (HTLV-3 tax) amino acid

[0329] SEQ ID NO: 51 (HTLV-3 tax) (pos5069-5071.
7244-8293)

[0330] SEQ ID NO: 52 (HTLV-3 pX (pos 6545-7243)

[0331] SEQ ID NO: 53 (HTLV-4 pol-env-tax region)

[0332] SEQ ID NO: 54 (HTLV-4 env) amino acid

[0333] SEQ ID NO: 55 (HTLV-4 env surface antigen
(SU)=aa 1-307)

[0334] SEQIDNO: 56 (HTLV-4 env transmembrane=aa
308-485)

[0335] SEQ ID NO: 57 (HTLV-4 pot) amino acid

[0336] SEQ ID NO: 58 (HTLV-4 pro) amino acid

[0337] SEQ ID NO: 59 (HTLV-4 pro) (pos 1-273)

[0338] SEQ ID NO: 60 (HTLV-4 rex) amino acid

[0339] SEQ ID NO: 61 (HTLV-4 rex) (pos 2483-2545.
4560-5009)

[0340] SEQ ID NO: 62 (HTLV-4 tax) amino acid

[0341] SEQ ID NO: 63 (HTLV-4-pX) (pos. 4000-4558)

[0342] SEQ ID NO: 64 1863 PF1

[0343] SEQ ID NO: 65 1863PR2

[0344] SEQ ID NO: 66 1863PP2 FAM (fluorescent
labeled probe)

[0345] SEQ ID NO: 67 region of HTLV-3 where type
specific peptides of HTLV-1 and HTLV-2 are located
[0346] SEQ ID NO: 68 region of HTLV-4 where type
specific peptides of HTLV-1 and HTLV-2 are located
[0347] SEQ ID NO: 69 2026LF1
[0348] SEQ ID NO: 70 2026PR1
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[0349] SEQ ID NO: 71 2026LF2 [0356] SEQ ID NO: 78 2026LR1
[0350] SEQ ID NO: 72 2026PR2 [0357] SEQ ID NO: 79 2026EF3
[0351] SEQ ID NO: 73 2026 PF3 [0358]  SEQ ID NO: 80 2026LR2
0352 SEQ ID NO: 74 2026ER1 [03;?1]0 mi)EQ ID NO: 81 (HTLV-4(1863LE) Complete
[0353]  SEQ ID NO:75 2026 PF2 [0360] SEQ ID NO: 82 (GTTAAAC)
[0354] SEQ ID NO: 76 2026ER3 [0361] SEQ ID NO: 83 (TTTAAAC)
[0355] SEQ ID NO: 77 2026EF1 [0362] SEQ ID NO: 84 HTLV-3 HBZ
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 84
<210> SEQ ID NO 1
<211> LENGTH: 2670
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct

<400> SEQUENCE: 1

ggtccteeet

agtctctcag

gcectggagyg

gtcaaaaagc

acccgagacc

ctcccacatce

attttteage

agatactctt

caactctccce

tatatggatyg

aaagtaacaa

actcctggte

accctececat

ggagaattac

tatctegete

gtacaagcte

aatcagctygce

ttccaaacaa

ttgcgeceat

caacactatg

tactacttac

tttcacaate

attttccaaa

catgcccect

agacaagtca

gtectageac
ttccegttaa
ctaaacatat
ccaatgggaa
tggctteace
ttcggacaat
cgtactttge
ggagagtact
atatacttac
acattctact
acgccttaac
ccatacattt
ccatcaatgt
aatgggtcte
tcegaggeca
taagaactat
ccatcttgge
aacaaaagtg
ggggacaact
gccaagtatyg

atacatctga

teggggegea

acatcgatgt

gtctetttte

tccaccaaca

ccaagcttat
accagagecgc
agaaccctat
gtggcggttt
gtececegge
tgaccttact
attcactctc
accccagggy
ceetgtgegy
ggccagecce
asaggaaggc
tcttggacaa
asaatccacc
taaaggcacc
tcgtgacecct
tcagaaggcc
ccttataaty
gccactegte
attggccaac
caaatcattt

ccaatccagce

gecateagyy

cctaaggect

ggacgggtct

ggtcectetec

cggattagag
ctccaggcete
caaggaccag
attcatgatc
ccteecggacce
gacgccttet
ccccaaccga
ttcaaaaata
aaaaccttte
gccecccggeyg
ctgccectat
gtcatatccc
tggtcactgg
cctgtectee
cgggatacta
ttgaccctaa
ctcecggecta
tggttacaca
gctgtcatca
catcataaca
gtagccatcc
ccatggagaa
ccttttacca
gcctccaagyg

ctgccctceaa

cacctteecc
tgactgacct
gcaataaccc
tecegggecac
ttaccagtct
tccaaatccec
acaactatgg
gtccaacttt
ctaattcect
agctagetge
cteccggaaaa
aggactgcat
cagaactaca
gctectetet
taaaattaac
actgccgaag
caggcaccac
ccecteacee
tcectagacaa
tctctaatca
tattacaaca
gectettaca
tctegeetgt
cagcatttat

cctgttceage

cgccecccaga 60
ggtttccagyg 120
tatcttececce 180
aaactcegte 240
gcceccaaggce 300
gctaccaacc 360
tccecggaacce 420
atttgaacag 480
tattatacaa 540
tctcaccgat 600
gactcaggcc 660
aacatacgag 720
gtccatgcta 780
acaccagcte 840
ctcaatacag 900
tagactagta 960
ggcagtccte 1020
ggctaccage 1080
atactcacta 1140
agccctecact 1200
ctcacacaga 1260
aatgecececay 1320
agtcatcaac 1380
catctgggat 1440
tcaagcgggy 1500
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gaactatttg gcctgttgge aggactacaa aagtctcaac cctgggtggc actaaatata 1560
tttctagatt caaaatttct tatcgggcac ctcaggcgaa tggcattagg ggcctttcca 1620
ggaccatcca cccagtgcga attacacaca cagcttctee ccectgctgeca gggaaagact 1680
gtctatgtgc accacgtaag gagtcacact cttctgcaag accctatatc ccgecttaat 1740
gaagccacag atgccctcat gecttgcccet ctgttaccee tcgaccccac aactctccac 1800
cagctcacce actgtaaccc ttacgcccta cgtaaccatg gagccactgce ctctgaagec 1860
catgcaattg tgcaggcatg tcacacatgc aaggtcatca acccacaggg acggttaccc 1920
cagggatata ttcgtcgagg ccatgcccct aatgatatct ggcaagggga cgtcactcac 1980
ctccagtaca agcgatacaa atattgcctg ctggtttggg tagatactta ctceggggeg 2040
gtctetgtgt cctgccggeg caaggagacc ggctccgact gtgtegecte gttacttgtg 2100
gccatcteca ttctaggaaa accacaaaac atcaacaccg ataacggagc tgcgtatctce 2160
tcccaagagt tccaacagtt ttgcaactca cttgccatta aacattcaac ccacattccce 2220
tacaacccca ccagctctgg cttggttgaa agaacaaatg gtattcttaa aactttgatt 2280
tecaaatate tectagacaa tcaccaccetyg ccectggaga cageegtete caaatececte 2340
tggactataa accatcttaa tgtccttcce tcgtgccaaa agactcggtg gcagctacat 2400
caggeccage ceetgectee cgtecctgaa gacacactee caccccacac atcaccaaaa 2460
tggtattatt ataaaattecc tggtettace aactcaaggt ggagtgggee tgtacaatce 2520
ctcaaggaag cagcaggage ggetetecate ccagtaggtyg gaagetatet ctggateceg 2580
tggegectee taaaaagggg tatatgecca agacccgaaa geagegeage cgtegaccca 2640
aaaaccagag accatcaact ccatgggtaa 2670
<210> SEQ ID NO 2

<211> LENGTH: 2549

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct

<400> SEQUENCE: 2

ctggecatat cgaaccttac tctggaccag gcaacaacce agtttteect gttaaaaaac 60
ccaacggcaa gtggegattt atccatgace tcagggecac taatgecate accactacce 120
ttgecetegee ctececcegge cccectgate ttaccagect gecacaggec ttgcececate 180
ttcagaccat cgatctcacyg gacgetttet tecagattec ccteccaaay cgattecage 240
cctacttege ctttaccate ccecagecat taaatcatgg gectgggage aggtacgett 300
ggacagtceet tccccaagge ttcaaaaaca gecccacget ctttgageaa cagetggeca 360
gegtactagyg cccageeccga asagecttee ccacatcegt categtecaa tacatggacyg 420
acatecctett ggeatgecee tcccageacyg aactagatca getggecace cttacegeac 480
agctattgte cteteatggt cteccagttt cccaggaaaa aacccaacge accccaggaa 540
aaatacactt cctgggecaa atcatacate cagatcacat cacctatgaa accacccceca 600
ccatccecat taaggcacac tggaccctga ctgaactgca aaccctectyg ggggagetece 660
agtgggtete caaggggact cctgtectec gagaacacct teactgtete tacteagect 720

tgagaggtct caaagaccece cgggacacta tcaccctteg tcatectecac ctecacgete 780
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tccacaacat tcagcaagcec ctgcatcaca attgccgegg tcgecttgac tctacgetcece 840
cectecttgg cctecatette ctcagtecat cecggcacgac ctcagtecte ttecagacaa 900
atcataaatg gccectagte tggctecacg ccccccatee cccgaccage ctatgeccect 960

gggggcacat actcgcctgce actgtactta cccttgacaa gtatgccttg cagcactatg 1020
gccaactatg caaatcattc catcataaca tgtccaccca ggccctacac gatttcgtaa 1080
aaaattccte tcaccccage gtcgccatat taattcacca catgcatcgg ttctgtgatce 1140
tgggcagaca gccaccggga ccctggegaa cectecttaca acteccggece cttetecggyg 1200
aaccccagct cctcaggcct gcattttcce tatccccagt ggttatagat caggcccctt 1260
gtctgttecte tgatgggtct ccccaaaagg ccgectatgt aatttgggac aaggtcattce 1320
tcageccageg gteggtecce ctgcccccce atgeccaataa ctcagcacaa aagggggaat 1380
tagtcggact cctecttggge ttgcaagccg cacagccctg gccatccctt aacattttcece 1440
tagactcaaa gttcctcatc cggtacctcc agtcectege ttceceggggece ttccaaggat 1500
catccacaca ccaccgtcte caggcgtcce tgcccacact cctccaggge aaggtegtgt 1560
atctccacca cacccgcagce cacacccaat tgcctgatce catctcgacc ctcaatgaat 1620
ataccgacte tcetecattgte geccecegtaa ccceccttgaa gectgaggge ctecatgece 1680
tcacccactg caaccaacag gccctegttt cccacggage cacccctgeca caggctaagce 1740
aactcgtgea ggectgecege acctgtcaaa tcattaaccee tcaacaccac atgecgegtyg 1800
gecacateeg cegeggecace tteccaaace acacatggea aggagatgte acccacctta 1860
agcacaaacg gaccegatac tgectecacyg tetgggtgga taccttetca ggtgeggtat 1920
cttgtgtety caaaaagaaa gaaactagca gcgaccttat caaaacccte ctacatgeca 1980
teteecgtget aggcaagecec ttetetgtta acacggacaa tggacceget tacctttete 2040
aggagtteca cgaattetgt accaccctet gecatcaaaca ctecaccecat attcecctaca 2100
atccgacaag ttcaggcectg gtggagcgca caaatggcat tctcaagaca ctactataca 2160
aatatttect agaccacccet gaccteccee tagaaagege ggtttcaaag getcetetgga 2220
ccattaacca tttaaatgtc atgecgeccct gtggtaagac tecggtggcag ctecatcaca 2280
cceccccect gectectatt tecgagteca tacaaaccac teccaccagg ctacattggt 2340
actattacaa aacccctgga cttaccaacc agcgatggaa agggeccgta caatctetee 2400
aggaagcagce aggagcagcet ctcecttcaag tcagtgacgg ctegecccag tggatcecett 2460
ggcggctect gaagaagact gtatgeccaa aacccgacga ccccgaacce gcagggcacyg 2520
tcgaaacaga ccaccaacac catgggtaa 2549
<210> SEQ ID NO 3
<211> LENGTH: 1476
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gsynthetic construct
<400> SEQUENCE: 3

atgggtaagt tctgecttta tttetgtett atttacatac tettetetge ctectetgge 60

aatcccagte gatgcaccet gttcatagga gectetteoct accactecga ccectgeggyg 120
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teccgatcace cgceggtgtac ctggagacte gacctatttt ctcetcacaag agatcaaagce 180
ctaagcccce catgtccaga cttagttact tactcacagt atcataggec ctactcecectg 240
tatgtattce cccattggat aaccaaacct aaccgtcgag gecctaggtta ctattcetget 300
tectactecag accectgege tatacaatge ccttacttag gatgecagtce atggacatgt 360
ccttatacag geceggtgte cageccacat tggaaatact cctecgatcet taattttacce 420
caagaagtat catccatctc cctacacttg cacttttcca aatgtgggtc ctcattctec 480
tttctactag acgcaccagg atatgatcca gtgtggttce tctectecca ggccacacag 540
gccccaccca cgectgecee tctcatacag gactcagate tccaacatat cctagaacct 600
teccatceect ggagetecaa aatcctcaat ctcatcctee ttaccctaaa aagctctaat 660

tattcttgeca tggtctgtgt tgaccgctce agcectatctt cgtggcatgt tctatatgac 720

ccacttaaag cccccaatcece accecgacccee aaagcccagt ctattcetgeg acccteccta 780
gccatteceeg ccagtaatgt caccccgeca tttecttgga cccattgeta tcegeccecett 840
ctacaggcca tctectegga acactgcaat aactccgtag tactgceccce cttttecctyg 900
tecccactte ctaacgtete cagacceega aagegecgag cagteccecat tgecatatgg 960

ctagtgtceg ccctagegge cggcaccggt atagetggeg gagttaccgg ctccctgtet 1020
ctggecteca gtaaaageet actgegegaa gtagaccagg atatagatca cctgacgeag 1080
gegattgtaa aaaaccatga taatatccett cgggttgete aatacgecage ccaaaatege 1140
cgtggectag atttactttt ctgggaacaa gggggecttt gtaaggecat ccaagaacaa 1200
tgttgcttee ttaatatcag caacacccat gtgteegtee tecaggaaag accccceecta 1260
gaaaagagag taatcactgyg ctggggacte aactgggace tegggetete ccaatgggece 1320
cgagaggece ttcagacagg tataacactt ttageecttt ttetectect categttgta 1380
ggaccctgeyg tecatacgeca getacaggee cteecttece gtetgecagea tegeagteay 1440
cecctactece ttetcaatta tgaaaccaac ttataa 1476
<210> SEQ ID NO 4

<211> LENGTH: 1458

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct

<400> SEQUENCE: 4

atgggtaacyg tactettett aactttattyg gecaccetgyg geateccagt actteaggece 60
agceggtgta caatcacggt aggtatctec tectaccact ccagecectyg cagcceagece 120
cageetttat gtacetggge cctegacctt gtgtccatea ctaaggacca getcectetac 180
cecccectgee aaaacctgat cacctattec aactaccaca agacctacte cctgtatete 240
ttcocecacact gggtacaaaa gccactcege cgggggettyg gatactacte agectectac 300
tetgatectt getcectaca atgtcectac ctaggaagte aatcatggac ttgccectat 360
actggcecty tetegagece aacttggaga ttetccacag atgtaaattt cacccaagaa 420
gtcageoegty tcteectaaa acttcattte tccaaatgtyg gttectectt aactetgtta 480
atagatgece ceggttacga tcegetgtgg tacctcacat cegagectac tcaggaacee 540

ccaaccecte cgecactagt cagegactca gacctagage atgtectgac tectteggece 600
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tectgggect ccaagatget gaccctcate cacctaacct tgcagagcac caactattcece 660
tgtatggtct gtattgaccg cgccagecte tettectgge acgtattata cactcccaac 720
atctctagta atgcccecte aaaacccatce gtccgceectt cecttgecet atcegeccceyg 780
cgaccacagce ccttecectg gacccattge tatcaaccac aggtgcaagce tgtaaccacc 840
gcaaagtgca ataattccat catacttcec ccattttete tetctecctt gectggtgece 900

cctetecacta ggcgacgeceg ggcegtecca gtggeggtet ggctegttte cgetttggec 960

gcagggacag gaatagcagg aggtgtcacc gggtccttat ccectggccte cagtagaagt 1020

ctectgtecg aagtggacaa ggatatttcc cacctcacac gggccattgt aaaaaaccac 1080

caaaacattc ttcgagtggc ccaatatgcc gcccaaaaca ggcgagggtt agacctcctg 1140

ttctgggaac aaggggggct gtgtaaagcg atacaagaac aatgctgctt cctcaacatce 1200

agcaataccc atatttcagt cttacaagag cgacccccte tagaaactcg ggtaactact 1260

ggatggggct taaattggga tctaggactc tcccagtggg ccegtgagge tctecagact 1320

ggtattaccc ttttggeccct ccttcectgtta atcatcatce tcegggccctg cattattege 1380

cagctgcaag ccctececca gaggectacag cagcgacctg accagtaccce tctectcaac 1440

cetgagacee ctttataa 1458

<210> SEQ ID NO 5

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 5

atggeccatt tcecaggttt cggacagage cttetctacy ggtaccetgt ctacgtttte 60

ggcgactgtg tacaggecga ttggtgecce atttetgggg ggetttgtte cgeteggeta 120

cacegecatyg cectactgge cacgtgecee gaacatcaga ttacetggga ceccategat 180
ggacgegttyg tcagetcage tctacaatac cttatecccte gactececte ctteeccace 240
cagagaacta ccegecacect caaggttete acceccccaa ccactgetge gacccccaag 300
attccteeat ccttetteca cgecgttaaa aaacacacce ccttecgaaa caattgectt 360
gaactcacce tgggagagca gttgecagece atgtecttee ccgaceetgg getcegacee 420
caaaacatct acaccatgtg gggaagetec gttgtgtgece tttaccteta tcagetetece 480
cececccatga cctggectet aatccegeat gttatattet gecatcctga gecagettgga 540
geectteoctea ccecgagtece taccaaacga ttagaagaac tcctgtataa gatattttta 600
agcacagggyg cgataatcat cctgectgaa aactgtttte caaccaccet gttecaacce 660
acccgegege cegeggtgea ggeccceetgg cacacaggece tgetecegtg tcaaaaggaa 720
attgctacece ccgggeteat ttggacttte actgatggea geeccatgat tteeggecet 780
tgccccaaag aaggacagec atctttagta gtacaatcat ctacatttat ctttcaacaa 840
tteccaaacca aggccagteca ccecgettte ctettgteee acaaactaat ccactactece 900
tctttteatt cecctecaccet cctetttgag gaatatacaa ctatccectt ttetetactt 960

tttaatgaaa aaggggcaaa tgtcgatgat gatgagcccce gagacgggtce acaaccacca 1020
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gctagaggac aaatagctga gtcaccecgte tga

<210> SEQ ID NO 6
<211> LENGTH: 765

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;

note=gynthetic construct

<400> SEQUENCE: 6

atggcccact

ggcgattgtg
catcgcceacyg
ggacgagtty
caacgaacct
gttccacccet
gaaacaaccc
caaaacgtct
ceteccatga
gcttttcectaa
cacaceggey
gttegageac

ctgactaccee

tecccaggatt
ttcaagccga
cectectgyge
teggetegece
ccaagaccct
ccttetttea
ttggagagca
acaccatctg
cetggecect
gcaatgtgece
ccataatcat
cetgtgteca

ctggectgat

<210> SEQ ID NO 7
<211> LENGTH: 25

<212> TYPE:

DNA

cgggcagagce
ttggtgecce
cacctgeccee
tectccaatac
caaagtcctt
gteegtgegg
gctccectec
gggaaagacc
cattccccat
ccccaagega
cetgecggaa
aactacctgg

atggacettt

ctcctetatg
atcteccggtyg
gagcaccaga
cttatcceete
accccaccaa
aggcacagcce
cttgcattte
atagtgtgtce
gtcatatttt
ttagaagaac
gacgeectyge
aacacaggac

aatgatgggt

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct

<400> SEQUENCE: 7

tyacctrgga ccccategat ggacg

<210> SEQ ID NO 8
<211> LENGTH: 26

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..
<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 8

. (26)

gangaytgna stacyaaaga tggctg

<210> SEQ ID NO 9
«211> LENGTH: 24

«212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;

gatacccegt
gattatgctc
tcacctggga
gcctececte
ccactcetgt
cctaccgcaa
ctgagccagyg
tatacatcta
gcaaccecay
tcetetacaa
ctaccacect
tteteccata

ctect

ctatgtgttt
cceceegecta
cccecategat
cttceecace
cacccccaag
cggatgtcett
ccteaggecce
ccagetgtec
gcagettgge
actttatcta
atttcagect

ccagcecaaac

1053

60

120

180

240

300

360

420

480

540

600

660

720

765

25

26
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<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)...(24)
<223> OTHER INFORMATION: n = inosine
<400> SEQUENCE: 9
ccttatccet cgnctecccet cctt 24

<210> SEQ ID NO 10

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(23)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 10

ttngggyang gnccggaaat cat 23

<210> SEQ ID NO 11

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 11

ckttaaacen garcgecetee agge 24

<210> SEQ ID NO 12

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 12

ggyrtgnarc carrcnagkg gcca 24

<210> SEQ ID NO 13

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gsynthetic construct

<400> SEQUENCE: 13

acytggtyys sarggccctyg gagg 24

«210> SEQ ID NO 14
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<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 14

gryrggngtn cctttngaga ccca 24

<210> SEQ ID NO 15

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 15

ctecttettt cagtecgtge ggag 24

<210> SEQ ID NO 16

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 16

ggggtagtca ggtttggetyg gtat 24

<210> SEQ ID NO 17

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 17

cctaccgeaa cggatgtett gaaa 24

<210> SEQ ID NO 18

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 18

tatggcgeeyg gtgtgatgat aaag 24

«<210> SEQ ID NO 19

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct
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<400> SEQUENCE: 19

aaccacccat ttcctececca tg

<210> SEQ ID NO 20

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 20

gtcgtgaatyg aaagggaaag gggt

<210> SEQ ID NO 21

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 21

tgacgacaac ccctcaccte aa

<210> SEQ ID NO 22

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 22

aggggtggaa ctttegatet gtaa

<210> SEQ ID NO 23

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 23

ttgtcatcag cccacttece agg

<210> SEQ ID NO 24

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 24

aaggagggga gtcgagggat aagg

<210> SEQ ID NO 25

«<211> LENGTH: 24

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;

22

24

22

24

23

24
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note=gynthetic construct
<400> SEQUENCE: 25
cccaggttte gggcaaagcc ttct 24

<210> SEQ ID NO 26

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 26

aaggagggga gtcgagggat aagg 24

<210> SEQ ID NO 27

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(23)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 27

tggatecceegt ggmgnytcet naa 23

<210> SEQ ID NO 28

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 28

gtrtangsrs angtccangm ytgg 24

<210> SEQ ID NO 29

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosgine

<400> SEQUENCE: 29

anagaccwyc aacwecatgg gtaa 24

«<210> SEQ ID NO 30

«<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(23)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 30

gmytggcanc cnargtangg gca 23

<210> SEQ ID NO 31

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(27)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 31

recaccanct ngnggacaaa tagcetga 27

<210> SEQ ID NO 32

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 32

cygggecaag cctegetgea ggea 24

<210> SEQ ID NO 33

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosine

<400> SEQUENCE: 33

acecnnggete tgacgtetet ccct 24

<210> SEQ ID NO 34

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)...(24)

<223> OTHER INFORMATION: n = inosgine

«<400> SEQUENCE: 34

ggcagnagaa gtgctacttt cgat 24
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 35

LENGTH: 1268

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

SEQUENCE: 35

atgggaaaga cttatagctc cccaataaac cctatceccca aageccccaaa ggggctagca

attcaccact ggctgaactt cctecaggct gegtaccgac tgcagccagg gecttetgaa

ttcgatttce accagttacg aaagtttcta aaacttgcta ttaagacccc ggtatggtta

aatcccatta attactetgt cctegecgga ctcatcccaa aaaactacce cggcagggtt

catgaaatag tggccatcct aattcaagag acccctgcac gggaggegec cccgtecaget

ccgctagecag aggaccctca aaagectcca cectatcceg agcaggegca ggaggcatcet

cagtgcctcee ccatecttea cccecatggg gecccageeg cteatceggee ctggecaaatyg

aaggatctce aggctattaa acaggaagtc agctcttceg cccctggtag cccccagtte

atgcagacta tacgettgge tgtcecageaa tttgatecca cageaaaaga tetecacgat

ctcctacagt acctgtgete tteocttagtt gectecceetge accatcagea acttgagacce

cteatagete aggeggaaac ccaaggtata acaggatata acccectgge cggecectta

cgaatacagg ccaacaatee asatcaacaa gggetcegaa aagaatatca gaacetgtygg

ttatceggect tttoegecet ceeggggaac accaaggace ccacetggge agetatecte

cagggacetyg aagaacectt tggetetttt gtagaaagac tcaatgtgge tttagataat

ggecttecey aaggaaccee caaagatcca atccttaggt coctegecta tteaaatget

aacaaggagt gccaaaaact cctacaggee cgaggacaaa ccaacagece getaggggaa

atgetecagygg cctgecaaac ttggacgece cgagataaaa acaaaatact aatggtacaa

cctaaaaaaa ctectceecee gaaccageca tgettceget gegggeaagt aggtcattgg

agcagagatt gtaaacagee teggeccect cogggoccet geccegtgty teaggatece

acccactgga agegggactg cccacagtta aaaacagata ccagagacag cgaggaccta

ctectagace tgecetgtga agecacccaat gtccgggaac gaaaaaacte ctcagggggyg

gaggatta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 36

LENGTH: 8917

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

SEQUENCE: 36

tgtcgatgat gatgagecee gagacgggte acaaccacca getagaggac aaatagetga

gteaccegte tgagaacegt ctcacaccgg gattgtgece aaaaagaaca ccggggetet

gacgtctete cctaccetgg cteccggaaa aaaccaaaaa ccacccattt ccteatgttt

gcctaaaget ctgacgataa ccctaaaaaa tttgactage aaataaagaa ccctgggecce

tataaaaggy gagagcaacc taaaaatggg atccctttte tgecacctege caaccectece

tetggocacy gtecgacttt ggtcattect gectacctga atcegecgett cgggatcgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1268

60

120

180

240

300

360
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ccatccetet tectatttggt ggcacttege gecactceegee gecttecact cggtaagatce 420
ccactgggte gagctaggcec atcaccectg ggccgcetcocee ctggagetet ctegegegge 480
tecttaaggtt gecteeccecte agcaaaggge ccagggcettt ctcetacttec ttgtttcaag 540
tetetttett tggcggtega cctaaatcga aagtagcact tctgetgtca gcagegaggce 600
ttggcccagg gecagegect gtaaggttac ccagectegga gttgggtete tagagaatca 660

gggctaaage tgctagccct aggaaagaag gcaaacaggt gggggctcegt ccgggattga 720

tcacctetcet gtatttgece tteceectgteg aageccatggg aaagacttat agctcecceccaa 780
taaaccctat ccccaaagec ccaaaggggce tagcaattca ccactggcetg aacttectcece 840
aggctgegta ccgactgecag ccagggectt ctgaattcga tttecaccag ttacgaaagt 900
ttctaaaact tgctattaag accccggtat ggttaaatce cattaattac tctgtecteg 960

ccggactcat cccaaaaaac taccccggca gggttcatga aatagtggcc atcctaattce 1020
aagagaccce tgcacgggag gcgecccegt cagectceeget agcagaggac cctcaaaagce 1080
ctccacccta tceccgagcag gcgcaggagg catctcagtg cctceccate cttcaccccce 1140
atggggcccce agecgcetcat cggeccctgge aaatgaagga tctccaggct attaaacagg 1200
aagtcagete ttecgeccet ggtageccee agttecatgea gactatacge ttggetgtee 1260
agcaatttga tcccacagca aaagatctcc acgatctcct acagtacctg tgctcttect 1320
tagttgecte cctgeaccat cagcaacttyg agacccetceat agetcaggeg gaaacccaag 1380
gtataacagyg atataaccce ctggeeggece ccttacgaat acaggccaac aatccaaate 1440
aacaaggget ccgaaaagaa tatcagaacce tgtggttate ggecttttee geecteccegy 1500
ggaacaccaa ggaccccace tgggeageta tectecaggyg acctgaagaa cectttgget 1560
cttttgtaga aagactcaat gtggectttag ataatggect tccecgaagga accceccaaag 1620
atccaatcect taggteccte gectattcaa atgetaacaa ggagtgecaa aaactectac 1680
aggcccgagg acaaaccaac ageccgetag gggaaatget cagggectge caaacttgga 1740
cgececcgaga taaaaacaaa atactaatgg tacaacctaa aaaaactcet ccecccgaace 1800
agccatgett cegetgeggg caagtaggte attggagcag agattgtaaa cagectegge 1860
cececteeggg ccectgecee gtgtgtecagg atceccaccea ctggaagegg gactgeccac 1920
agttaaaaac agataccaga gacagcgagg acctacteet agacctgecec tgtgaagceac 1980
ccaatgtecg ggaacgaaaa aactcctecag ggggggagga ttagecteee cccgaaccat 2040
actceccectt atacctttgt cccagcagaa gcagectacce ctgcatatcece aggtategtt 2100
tteccaacace ccecectgtta gegttcagge getectcgac actggagcag acatcactgt 2160
ccteecggee tgettatgece ctececgatte caacctecag gacaccactg tcectaggtge 2220
aggcgggceca agtaccaaca agtttaaaat cctgecetgt ccagtccata tccacttgece 2280
ttttcgaagyg cagecggtga ccctaaccge ttgectaatt gatattaaca accagtggac 2340
catattaggg cgagatgccc tacaacaatg tcaaagttcce ctctatetgg ctgaccaacce 2400
ctctaaggte cteceetgtec tagcacccaa gettatcgga ttagagcace tteeceegece 2460
cccagaagte tctcagttec cgttaaacca gagcgcectcece aggctctgac tgacctggtt 2520
tccagggece tggaggctaa acatatagaa ccctatcaag gaccaggcaa taaccctate 2580

ttccececgtceca aaaagcccaa tgggaagtgg cggtttatte atgatctceeg ggccacaaac 2640
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tcegtecacee gagacctgge ttcaccgtcee cccecggeccte cggaccttac cagtctgecce 2700
caaggcctee cacatctteg gacaattgac cttactgacg ccttettcca aatccegeta 2760
ccaaccattt ttcagccgta ctttgcattc actctcccce aaccgaacaa ctatggtccce 2820
ggaaccagat actcttggag agtactaccc caggggttca aaaatagtcc aactttattt 2880
gaacagcaac tctcccatat acttacccct gtgcggaaaa cctttcctaa ttcecttatt 2940
atacaatata tggatgacat tctactggcc agccccgcce ccggegaget agetgcetcete 3000
accgataaag taacaaacgc cttaacaaag gaaggcctge ccctatctec ggaaaagact 3060
caggccactc ctggtcccat acattttctt ggacaagtca tatcccagga ctgcataaca 3120
tacgagaccc tcccatccat caatgtaaaa tccacctggt cactggcaga actacagtcc 3180
atgctaggag aattacaatg ggtctctaaa ggcacccctg tcctecgete ctetctacac 3240
cagctctate tcgectectceg aggccatcegt gaccctcggg atactataaa attaacctca 3300
atacaggtac aagctctaag aactattcag aaggccttga ccctaaactg ccgaagtaga 3360
ctagtaaatc agctgcccat cttggccctt ataatgctce ggcctacagg caccacggca 3420
gtcctcttce aaacaaaaca aaagtggcca ctcgtctggt tacacaccec tcacccgget 3480
accagettge geccatgggg acaactattyg gecaacgetyg tcatcatect agacaaatac 3540
tcactacaac actatggcca agtatgcaaa tcatttcatc ataacatctc taatcaagcc 3600
ctecacttact acttacatac atctgaccaa tccagegtag ccatectatt acaacactca 3660
cacagattte acaatetegg ggegeageca tcagggecat ggagaagect cttacaaatg 3720
ccccagattt tcecaaaacat cgatgtecta aggectectt ttaccatete gectgtagte 3780
atcaaccatyg cceeetgtet ctttteggac gggtetgect ccaaggcage atttateate 3840
tgggatagac aagtcatcca ccaacaggtc ctctcectge cctcaacctg ttcagetcaa 3900
gegggggaac tatttggect gttggcagga ctacaaaagt ctecaaccctyg ggtggeacta 3960
aatatatttc tagattcaaa atttcttatc gggcacctca ggcgaatgge attaggggece 4020
ttteccaggac catccaccca gtgcgaatta cacacacage ttceteccect getgecaggga 4080
aagactgtet atgtgcacca cgtaaggagt cacactctte tgcaagaccce tatatceccege 4140
cttaatgaag ccacagatgc cctcatgett gecectetgt taccectega ceccacaact 4200
cteccaccage tcacccactg taacccttac gecctacgta accatggage cactgectet 4260
gaagcccatg caattgtgca ggecatgtcac acatgcaagg tcatcaacce acagggacgg 4320
ttaccccagg gatatatteg tcgaggecat geccectaatg atatetggeca aggggacgte 4380
actcacctec agtacaageg atacaaatat tgectgetgg tttgggtaga tacttactee 4440
ggggcggtet ctgtgtectg ccggcgcaag gagaccgget ccgactgtgt cgectegtta 4500
cttgtggeca tctecattet aggaaaacca caaaacatca acaccgataa cggagcetgeg 4560
tatctcteece aagagttcca acagttttge aactcacttg ccattaaaca ttcaacccac 4620
attcecctaca accccaccag ctetggettg gttgaaagaa caaatggtat tcettaaaact 4680
ttgatttcca aatatcteccet agacaatcac cacctgecce tggagacage cgtcetcecaaa 4740
tccctetgga ctataaacca tcttaatgte ctteecctegt geccaaaagac tcggtggcag 4800
ctacatcagg cccageccct gectecegte cectgaagaca cactcccace ccacacatca 4860

ccaaaatggt attattataa aattcctggt cttaccaact caaggtggag tgggectgta 4920
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caatccctca aggaagcagc aggagcggct ctcatcccag taggtggaag ctatctctgg 4980
atccegtgge gectectaaa aaggggtata tgcccaagac ccgaaagcag cgcagecegte 5040
gacccaaaaa ccagagacca tcaactccat gggtaagttc tgcctttatt tctgtcttat 5100
ttacatactc ttctectgcet cctetggcaa tcccagtcecga tgcaccctgt tcataggage 5160
ctcttectac cactecgace cctgegggte cgatcacceg cggtgtacct ggagactcga 5220
cctattttet ctcacaagag atcaaagcct aagcccccca tgtccagact tagttactta 5280
ctcacagtat cataggccct actccctgta tgtattccce cattggataa ccaaacctaa 5340
ccgtcgagge ctaggttact attctgectte ctactcagac ccctgegeta tacaatgcecce 5400
ttacttagga tgccagtcat ggacatgtcc ttatacaggce ccggtgtcca gcccacattg 5460
gaaatactcc tccgatctta attttaccca agaagtatca tccatctcec tacacttgea 5520
cttttccaaa tgtgggtcct cattctcctt tctactagac gcaccaggat atgatccagt 5580
gtggtteccte tectecccagg ccacacagge cccacccacg cctgecccte tcatacagga 5640
ctcagatctce caacatatcc tagaaccttc catcccctgg agctccaaaa tcctcaatct 5700
catcctectt accctaaaaa gctctaatta ttcttgcatg gtctgtgttg accgectecag 5760
cctatetteg tggeatgtte tatatgacee acttaaagee cccaatecac ccgaccececaa 5820
agcccagtet attctgcgac ccteccctage cattcccgece agtaatgtca cccegecatt 5880
tecttggace cattgetate geccecttet acaggecate tecteggaac actgcaataa 5940
ctecgtagta ctgecccecet tttecctgte cccacttect aacgteteca gaccecgaaa 6000
gegecgagca gtecccattyg ccatatgget agtgtecgee ctageggeeyg gcacceggtat 6060
agetggegga gttacegget ccecetgtetet ggectecagt aaaagectac tgegegaagt 6120
agaccaggat atagatcacc tgacgcaggce gattgtaaaa aaccatgata atatcctteg 6180
ggttgceteaa tacgcagece aaaategecyg tggectagat ttacttttet gggaacaagy 6240
gggcctttgt aaggccatce aagaacaatg ttgettcectt aatatcagea acacccatgt 6300
gtcegtecte caggaaagac ccccectaga aaagagagta atcactgget ggggactcaa 6360
ctgggaccte gggeteteee aatgggecceeg agaggecctt cagacaggta taacactttt 6420
agcecttttt ctectectea tegttgtagg accetgegte atacgecage tacaggecect 6480
ccettecegt ctgeagcate gcagtcagece ctactecctt ctcaattatg aaaccaactt 6540
ataacagatc tgctacctec tgtagcagga ggctatgget ctegecteta ctagacacce 6600
aagtacagca taatcctgaa gaatcccett cgatgtcgac gecctggece caacagtcca 6660
tataccaaaa gtattectet asagattcct cgcagectge gegtagetge tggctcetece 6720
gctccaaaaa gtctatatag ccctectagta agtcacaaaa ccectecgaac cccaacatgt 6780
ctatacagtc cagttgetgt cgecctttect ttttetgeet cttectetece tecagetett 6840
cgeggcacet tetecgacge tettectttt tttttegtte tegecaataa ctcageagtt 6900
gctectgete ctgagcaagg tcatccagece gactctteca ataacccagg tcecttactge 6960
tagatcctaa gggcegtecee cggggtegtt tgccattcee ctgaageatg tcecatttgat 7020
ccctacctga tcetcetcacat aagtttaaca aagtttcecac aggtgtaaga ggctectcetg 7080
cagtcaacac cggeggteece agactccgag atcgggaagt caaactgect ccagaagtag 7140

aaatgcagga atataccaca ggcacagttce ctgggattgce agtctceeggg gctaggacag 7200
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gcatctgect aaagtaacct acaaaagttt tattcccttg tcagcccatt tcccaggttt 7260
cggacagagc cttctcectacg ggtaccctgt ctacgtttte ggcgactgtg tacaggccga 7320
ttggtgccee atttetgggg ggctttgttce cgcteggcta caccgecatg ccctactgge 7380
cacgtgccece gaacatcaga ttacctggga ccccatcgat ggacgegttg tcagctcage 7440
tctacaatac cttatcccte gactccccte cttecccace cagagaacta cccgcaccct 7500
caaggttctc acccccccaa ccactgctge gacccccaag attcctecat ccttcetteca 7560
cgccgttaaa aaacacaccc ccttccgaaa caattgectt gaactcaccce tgggagagca 7620
gttgccagce atgtccttce ccgaccctgg getccgacce caaaacatct acaccatgtg 7680
gggaagctcc gttgtgtgcc tttacctcta tcagctctee cceccccatga cctggectet 7740
aatcccgcat gttatattet gccatcctga gcagecttgga gccttectca cccgagtcecce 7800
taccaaacga ttagaagaac tcctgtataa gatattttta agcacagggg cgataatcat 7860
cctgcctgaa aactgttttc caaccaccct gttccaacce accegegege ccgceggtgea 7920
ggccccctgg cacacaggcce tgctccegtg tcaaaaggaa attgctaccce ccgggcetceat 7980
ttggactttc actgatggca gccccatgat ttccggccct tgcceccaaag aaggacagcc 8040
atctttagta gtacaatcat ctacatttat ctttcaacaa ttcecaaacca aggccagtca 8100
ccecegettte ctettgtcee acaaactaat ccactactce tcttttcecatt ccctccacct 8160
cetetttgag gaatatacaa ctatecccett ttetetactt tttaatgaaa aaggggcaaa 8220
tgtcgatgat gatgagecee gagacgggte acaaccacca gctagaggac aaatagetga 8280
gtcaccegte tgagaaccegt ctcacacegyg gattgtgece aaaaagaaca cceggggetet 8340
gacgtetete cctaccetygyg cteccggaaa aaaccaaaaa ccaccecattt ccteatgttt 8400
gectaaaget ctgacgataa ccctaaaaaa tttgactage aaataaagaa ccctgggecce 8460
tataaaaggy gagagcaacc taaaaatggg atccetttte tgcacctege caaccectee 8520
tetggeccacyg gtecgacttt ggtcattecet gectacctga atcegecgett cgggategag 8580
ccatcectet tetatttggt ggcacttege gecactecgee gecttecact cggtaagate 8640
ccactgggte gagectaggece atcaccccetg ggeegetece ctggagetet ctegegegge 8700
tecttaaggtt geteeccecte agcaaaggge ccagggcttt ctcetacttec ttgtttcaag 8760
tetetttett tggeggtcega cctaaatcga aagtagcact tetgetgtca gcagecgagge 8820
ttggecccagg gccagegect gtaaggttac ccagetcgga gttgggtete tagagaatca 8880
gggctaaage tgctagecct aggaaagaag gcaaaca 8917
<210> SEQ ID NO 37
<211> LENGTH: 491
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct
<400> SEQUENCE: 37

Met Gly Lys Phe Cys Leu Tyr Phe Cys Leu Ile Tyr Ile Leu Phe Ser
1 5 10 15

Ala Ser Ser Gly Asn Pro Ser Arg Cys Thr Leu Phe Ile Gly 2Ala Ser
20 25 30
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Ser Tyr His Ser Asp Pro Cys Gly Ser Asp His Pro Arg Cys Thr Trp
35 40 45

Arg Leu Asp Leu Phe Ser Leu Thr Arg Asp Gln Ser Leu Ser Pro Pro
50 55 60

Cys Pro Asp Leu Val Thr Tyr Ser Gln Tyr His Arg Pro Tyr Ser Leu
65 70 75 80

Tyr Val Phe Pro His Trp Ile Thr Lys Pro Asn Arg Arg Gly Leu Gly
85 90 85

Tyr Tyr Ser Ala Ser Tyr Ser Asp Pro Cys Ala Ile Gln Cys Pro Tyr
100 105 110

Leu Gly Cys Gln Ser Trp Thr Cys Pro Tyr Thr Gly Pro Val Ser Ser
115 120 125

Pro His Trp Lys Tyr Ser Ser Asp Leu Asn Phe Thr Gln Glu Val Ser
130 135 140

Ser Ile Ser Leu His Leu His Phe Ser Lys Cys Gly Ser Ser Phe Ser
145 150 155 160

Phe Leu Leu Asp Ala Pro Gly Tyr Asp Pro Val Trp Phe Leu Ser Ser
165 170 175

Gln Ala Thr Gln Ala Pro Pro Thr Pro Ala Pro Leu Ile Gln Asp Ser
180 185 190

Asp Leu Gln His Ile Leu Glu Pro Ser Ile Pro Trp Ser Ser Lys Ile
195 200 205

Leu Asn Leu Ile Leu Leu Thr Leu Lys Ser Ser Asn Tyr Ser Cys Met
210 215 220

Val Cys Val Asp Arg Ser Ser Leu Ser Ser Trp His Val Leu Tyr Asp
225 230 235 240

Pro Leu Lys Ala Pro Asn Pro Pro Asp Pro Lys Ala Gln Ser Ile Leu
245 250 255

Arg Pro Ser Leu Ala Ile Pro Ala Ser Asn Val Thr Pro Pro Phe Pro
260 265 270

Trp Thr His Cys Tyr Arg Pro Leu Leu Gln Ala Ile Ser Ser Glu His
275 280 285

Cys Asn Asn Ser Val Val Leu Pro Pro Phe Ser Leu Ser Pro Leu Pro
290 295 300

Asn Val Ser Arg Pro Arg Lys Arg Arg Ala Val Pro Ile Ala Ile Trp
305 310 315 320

Leu Val Ser Ala Leu Ala Ala Gly Thr Gly Ile Ala Gly Gly Val Thr
325 330 335

Gly Ser Leu Ser Leu Ala Ser Ser Lys Ser Leu Leu Arg Glu Val Asp
340 345 350

Gln Asp Ile Agp His Leu Thr Gln Ala Ile Val Lys Asn His Asp Asn
355 360 365

Ile Leu Arg Val Ala Gln Tyr Ala Ala Gln Asn Arg Arg Gly Leu Asp
370 375 380

Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys Ala Ile Gln Glu Gln
385 390 395 400

Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val Ser Val Leu Gln Glu
405 410 415

Arg Pro Pro Leu Glu Lys Arg Val Ile Thr Gly Trp Gly Leu Asn Trp
420 425 430

Asp Leu Gly Leu Ser Gln Trp Ala Arg Glu Ala Leu Gln Thr Gly Ile
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435 440 445

Thr Leu Leu Ala Leu Phe Leu Leu Leu Ile Val Val Gly Pro Cys Val
450 455 460

Ile Arg Gln Leu Gln Ala Leu Pro Ser Arg Leu Gln His Arg Ser CGln
465 470 475 480

Pro Tyr Ser Leu Leu Asn Tyr Glu Thr Asn Leu
485 490

<210> SEQ ID NO 38

<211> LENGTH: 315

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 38

Met Gly Lys Phe Cys Leu Tyr Phe Cys Leu Ile Tyr Ile Leu Phe Ser
1 5 10 15

Ala Ser Ser Gly Asn Pro Ser Arg Cys Thr Leu Phe Ile Gly Ala Ser
20 25 30

Ser Tyr His Ser Asp Pro Cys Gly Ser Asp His Pro Arg Cys Thr Trp
35 40 45

Arg Leu Asp Leu Phe Ser Leu Thr Arg Asp Gln Ser Leu Ser Pro Pro
50 55 60

Cys Pro Asp Leu Val Thr Tyr Ser Gln Tyr His Arg Pro Tyr Ser Leu
65 70 75 80

Tyr Val Phe Pro His Trp Ile Thr Lys Pro Asn Arg Arg Gly Leu Gly
85 90 85

Tyr Tyr Ser Ala Ser Tyr Ser Asp Pro Cys Ala Ile Gln Cys Pro Tyr
100 105 110

Leu Gly Cys Gln Ser Trp Thr Cys Pro Tyr Thr Gly Pro Val Ser Ser
115 120 125

Pro His Trp Lys Tyr Ser Ser Asp Leu Asn Phe Thr Gln Glu Val Ser
130 135 140

Ser Ile Ser Leu His Leu His Phe Ser Lys Cys Gly Ser Ser Phe Ser
145 150 155 160

Phe Leu Leu Asp Ala Pro Gly Tyr Asp Pro Val Trp Phe Leu Ser Ser
165 170 175

Gln Ala Thr Gln Ala Pro Pro Thr Pro Ala Pro Leu Ile Gln Asp Ser
180 185 190

Asp Leu Gln His Ile Leu Glu Pro Ser Ile Pro Trp Ser Ser Lys Ile
195 200 205

Leu Asn Leu Ile Leu Leu Thr Leu Lys Ser Ser Asn Tyr Ser Cys Met
210 215 220

Val Cys Val Asp Arg Ser Ser Leu Ser Ser Trp Hisg Val Leu Tyr Asp
225 230 235 240

Pro Leu Lys Ala Pro Asn Pro Pro Asp Pro Lys Ala Gln Ser Ile Leu
245 250 255

Arg Pro Ser Leu Ala Ile Pro Ala Ser Asn Val Thr Pro Pro Phe Pro
260 265 270

Trp Thr Hisg Cys Tyr Arg Pro Leu Leu Gln Ala Ile Ser Ser Glu His
275 280 285
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Cys Asn Asn Ser Val Val Leu Pro Pro Phe Ser Leu Ser Pro Leu Pro
290 295 300

Asn Val Ser Arg Pro Arg Lys Arg Arg Ala Val
305 310 315

<210> SEQ ID NO 39

<211> LENGTH: 176

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 39

Pro Ile Ala Ile Trp Leu Val Ser Ala Leu Ala Ala Gly Thr Gly Ile
1 5 10 15

Ala Gly Gly Val Thr Gly Ser Leu Ser Leu Ala Ser Ser Lys Ser Leu
20 25 30

Leu Arg Glu Val Asp Gln Asp Ile Asp His Leu Thr Gln Ala Ile Val
35 40 45

Lys Asn His Asp Asn Ile Leu Arg Val Ala Gln Tyr Ala Ala Gln Asn
50 55 60

Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu Cys Lys
65 70 75 80

Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile Ser Asn Thr His Val
85 90 85

Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Lys Arg Val Ile Thr Gly
100 105 110

Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp Ala Arg Glu 2Ala
115 120 125

Leu Gln Thr Gly Ile Thr Leu Leu Ala Leu Phe Leu Leu Leu Ile Val
130 135 140

Val Gly Pro Cys Val Ile Arg Gln Leu Gln Ala Leu Pro Ser Arg Leu
145 150 155 160

Gln His Arg Ser Gln Pro Tyr Ser Leu Leu Asn Tyr Glu Thr Asn Leu
165 170 175

<210> SEQ ID NO 40

<211> LENGTH: 422

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 40

Met Gly Lys Thr Tyr Ser Ser Pro Ile Asn Pro Ile Pro Lys Ala Pro
1 5 10 15

Lys Gly Leu Ala Ile Hig His Trp Leu Asn Phe Leu Gln Ala 2Ala Tyr
20 25 30

Arg Leu Gln Pro Gly Pro Ser Glu Phe Asp Phe Hig Gln Leu Arg Lys
35 40 45

Phe Leu Lys Leu Ala Ile Lys Thr Pro Val Trp Leu Asn Pro Ile Asn
50 55 60

Tyr Ser Val Leu Ala Gly Leu Ile Pro Lys Asn Tyr Pro Gly Arg Val
65 70 75 80
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His Glu Ile Val Ala Ile Leu Ile Gln Glu Thr Pro Ala Arg Glu Ala
85 90 85

Pro Pro Ser Ala Pro Leu Ala Glu Asp Pro Gln Lys Pro Pro Pro Tyr
100 105 110

Pro Glu Gln Ala Gln Glu Ala Ser Gln Cys Leu Pro Ile Leu His Pro
115 120 125

His Gly Ala Pro Ala Ala His Arg Pro Trp Gln Met Lys Asp Leu Cln
130 135 140

Ala Ile Lys Gln Glu Val Ser Ser Ser Ala Pro Gly Ser Pro Gln Phe
145 150 155 160

Met Gln Thr Ile Arg Leu Ala Val Gln Gln Phe Asp Pro Thr Ala Lys
165 170 175

Asp Leu His Asp Leu Leu Gln Tyr Leu Cys Ser Ser Leu Val Ala Ser
180 185 190

Leu His His Gln Gln Leu Glu Thr Leu Ile Ala Gln Ala Glu Thr Gln
195 200 205

Gly Ile Thr Gly Tyr Asn Pro Leu Ala Gly Pro Leu Arg Ile Gln 2Ala
210 215 220

Asn Asn Pro Asn Gln Gln Gly Leu Arg Lys Glu Tyr Gln Asn Leu Trp
225 230 235 240

Leu Ser Ala Phe Ser Ala Leu Pro Gly Asn Thr Lys Asp Pro Thr Trp
245 250 255

Ala Ala Ile Leu Gln Gly Pro Glu Glu Pro Phe Gly Ser Phe Val Glu
260 265 270

Arg Leu Asn Val Ala Leu Asp Asn Gly Leu Pro Glu Gly Thr Pro Lys
275 280 285

Asp Pro Ile Leu Arg Ser Leu Ala Tyr Ser Asnh Ala Ash Lys Glu Cys
290 295 300

Gln Lys Leu Leu Gln Ala Arg Gly Gln Thr Asn Ser Pro Leu Gly Glu
305 310 315 320

Met Leu Arg Ala Cys Gln Thr Trp Thr Pro Arg Asp Lys Asn Lys Ile
325 330 335

Leu Met Val Gln Pro Lys Lys Thr Pro Pro Pro Asn Gln Pro Cys Phe
340 345 350

Arg Cys Gly Gln Val Gly His Trp Ser Arg Asp Cys Lys Gln Pro Arg
355 360 365

Pro Pro Pro Gly Pro Cys Pro Val Cys Gln Asp Pro Thr His Trp Lys
370 375 380

Arg Asp Cys Pro Gln Leu Lys Thr Asp Thr Arg Asp Ser Glu Asp Leu
385 390 395 400

Leu Leu Asp Leu Pro Cys Glu Ala Pro Asn Val Arg Glu Arg Lys Asn
405 410 415

Ser Ser Gly Gly Glu Asp
420

<210> SEQ ID NO 41

«<211> LENGTH: 86

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

«<400> SEQUENCE: 41
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Leu Met Val Gln Pro Lys Lys Thr Pro Pro Pro Asn Gln Pro Cys Phe
1 5 10 15

Arg Cys Gly Gln Val Gly His Trp Ser Arg Asp Cys Lys Gln Pro Arg
20 25 30

Pro Pro Pro Gly Pro Cys Pro Val Cys Gln Asp Pro Thr His Trp Lys
35 40 45

Arg Asp Cys Pro Gln Leu Lys Thr Asp Thr Arg Asp Ser Glu Asp Leu
50 55 60

Leu Leu Asp Leu Pro Cys Glu Ala Pro Asn Val Arg Glu Arg Lys Asn
65 70 75 80

Ser Ser Gly Gly Glu Asp
85

<210> SEQ ID NO 42

<211> LENGTH: 123

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 42

Met Gly Lys Thr Tyr Ser Ser Pro Ile Asn Pro Ile Pro Lys Ala Pro
1 5 10 15

Lys Gly Leu Ala Ile His His Trp Leu Asn Phe Leu Gln Ala Ala Tyr
20 25 30

Arg Leu Gln Pro Gly Pro Ser Glu Phe Asp Phe His Gln Leu Arg Lys
35 40 45

Phe Leu Lys Leu Ala Ile Lys Thr Pro Val Trp Leu Asn Pro Ile Asn
50 55 60

Tyr Ser Val Leu Ala Gly Leu Ile Pro Lys Asn Tyr Pro Gly Arg Val
65 70 75 80

His Glu Ile Val Ala Ile Leu Ile Gln Glu Thr Pro Ala Arg Glu Ala
85 90 85

Pro Pro Ser Ala Pro Leu Ala Glu Asp Pro Gln Lys Pro Pro Pro Tyr
100 105 110

Pro Glu Gln Ala Gln Glu Ala Ser Gln Cys Leu
115 120

<210> SEQ ID NO 43

<211> LENGTH: 213

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 43

Pro Ile Leu His Pro His Gly Ala Pro Ala Ala His Arg Pro Trp Gln
1 5 10 15

Met Lys Asp Leu Gln Ala Ile Lys Gln Glu Val Ser Ser Ser Ala Pro
20 25 30

Gly Ser Pro Gln Phe Met Gln Thr Ile Arg Leu Ala Val Gln Gln Phe
35 40 45

Agp Pro Thr Ala Lys Asp Leu His Asp Leu Leu Gln Tyr Leu Cys Ser
50 55 60
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Ser Leu Val Ala Ser Leu His His Gln Gln Leu Glu Thr Leu Ile 2la
65 70 75 80

Gln Ala Glu Thr Gln Gly Ile Thr Gly Tyr Asn Pro Leu Ala Gly Pro
85 90 85

Leu Arg Ile Gln Ala Asn Asn Pro Asn Gln Gln Gly Leu Arg Lys Glu
100 105 110

Tyr Gln Asn Leu Trp Leu Ser Ala Phe Ser Ala Leu Pro Gly 2Zsn Thr
115 120 125

Lys Asp Pro Thr Trp Ala Ala Ile Leu Gln Gly Pro Glu Glu Pro Phe
130 135 140

Gly Ser Phe Val Glu Arg Leu Asn Val Ala Leu Asp Asn Gly Leu Pro
145 150 155 160

Glu Gly Thr Pro Lys Asp Pro Ile Leu Arg Ser Leu Ala Tyr Ser Asn
165 170 175

Ala Asn Lys Glu Cys Gln Lys Leu Leu Gln Ala Arg Gly Gln Thr Asn
180 185 190

Ser Pro Leu Gly Glu Met Leu Arg Ala Cys Gln Thr Trp Thr Pro Arg
195 200 205

Asp Lys Asn Lys Ile
210

<210> SEQ ID NO 44

<211> LENGTH: 889

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 44

Gly Pro Pro Cys Pro Ser Thr Gln Ala Tyr Arg Ile Arg Ala Pro Ser
1 5 10 15

Pro Ala Pro Arg Ser Leu Ser Val Pro Val Lys Pro Glu Arg Leu Gln
20 25 30

Ala Leu Thr Asp Leu Val Ser Arg Ala Leu Glu Ala Lys His Ile Glu
35 40 45

Pro Tyr Gln Gly Pro Gly Asn Asn Pro Ile Phe Pro Val Lys Lys Pro
50 55 60

Asn Gly Lys Trp Arg Phe Ile His Asp Leu Arg Ala Thr Asn Ser Val
65 70 75 80

Thr Arg Asp Leu Ala Ser Pro Ser Pro Gly Pro Pro Asp Leu Thr Ser
85 90 95

Leu Pro Gln Gly Leu Pro His Leu Arg Thr Ile Asp Leu Thr Asp 2la
100 105 110

Phe Phe Gln Ile Pro Leu Pro Thr Ile Phe Gln Pro Tyr Phe Ala Phe
115 120 125

Thr Leu Pro Gln Pro Asn Asn Tyr Gly Pro Gly Thr Arg Tyr Ser Trp
130 135 140

Arg Val Leu Pro Gln Gly Phe Lys Asn Ser Pro Thr Leu Phe Glu Gln
145 150 155 160

Gln Leu Ser Hig Ile Leu Thr Pro Val Arg Lys Thr Phe Pro Asn Ser
165 170 175

Leu Ile Ile Gln Tyr Met Asp Asp Ile Leu Leu Ala Ser Pro Ala Pro
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180 185 190

Gly Glu Leu Ala Ala Leu Thr Asp Lys Val Thr Asn Ala Leu Thr Lys
195 200 205

Glu Gly Leu Pro Leu Ser Pro Glu Lys Thr Gln Ala Thr Pro Gly Pro
210 215 220

Ile His Phe Leu Gly Gln Val Ile Ser Gln Asp Cys Ile Thr Tyr Clu
225 230 235 240

Thr Leu Pro Ser Ile Asn Val Lys Ser Thr Trp Ser Leu Ala Glu Leu
245 250 255

Gln Ser Met Leu Gly Glu Leu Gln Trp Val Ser Lys Gly Thr Pro Val
260 265 270

Leu Arg Ser Ser Leu His Gln Leu Tyr Leu Ala Leu Arg Gly His Arg
275 280 285

Asp Pro Arg Asp Thr Ile Lys Leu Thr Ser Ile Gln Val Gln Ala Leu
290 295 300

Arg Thr Ile Gln Lys Ala Leu Thr Leu Asn Cys Arg Ser Arg Leu Val
305 310 315 320

Asn Gln Leu Pro Ile Leu Ala Leu Ile Met Leu Arg Pro Thr Gly Thr
325 330 335

Thr Ala Val Leu Phe Gln Thr Lys Gln Lys Trp Pro Leu Val Trp Leu
340 345 350

His Thr Pro His Pro Ala Thr Ser Leu Arg Pro Trp Gly Gln Leu Leu
355 360 365

Ala Asn Ala Val Ile Ile Leu Asp Lys Tyr Ser Leu Gln His Tyr Gly
370 375 380

Gln Val Cys Lys Ser Phe His His Asn Ile Ser Asn Gln Ala Leu Thr
385 390 395 400

Tyr Tyr Leu His Thr Ser Asp Gln Ser Ser Val Ala Ile Leu Leu Gln
405 410 415

His Ser His Arg Phe His Asn Leu Gly Ala Gln Pro Ser Gly Pro Trp
420 425 430

Arg Ser Leu Leu Gln Met Pro Gln Ile Phe Gln Asn Ile Asp Val Leu
435 440 445

Arg Pro Pro Phe Thr Ile Ser Pro Val Val Ile Asn His Ala Pro Cys
450 455 460

Leu Phe Ser Asp Gly Ser Ala Ser Lys Ala Ala Phe Ile Ile Trp Asp
465 470 475 480

Arg Gln Val Ile His Gln Gln Val Leu Ser Leu Pro Ser Thr Cys Ser
485 490 495

Ala Gln Ala Gly Glu Leu Phe Gly Leu Leu Ala Gly Leu Gln Lys Ser
500 505 510

Gln Pro Trp Val Ala Leu Asn Ile Phe Leu Asp Ser Lys Phe Leu Ile
515 520 525

Gly His Leu Arg Arg Met Ala Leu Gly Ala Phe Pro Gly Pro Ser Thr
530 535 540

Gln Cys Glu Leu Hisg Thr Gln Leu Leu Pro Leu Leu Gln Gly Lys Thr
545 550 555 560

Val Tyr Val Hig His Val Arg Ser His Thr Leu Leu Gln Asp Pro Ile
565 570 575

Ser Arg Leu Asn Glu Ala Thr Asp Ala Leu Met Leu Ala Pro Leu Leu
580 585 590
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Pro Leu Asp Pro Thr Thr Leu His Gln Leu Thr His Cys Asn Pro Tyr
595 600 605

Ala Leu Arg Asn His Gly Ala Thr Ala Ser Glu Ala His Ala Ile Val
610 615 620

Gln Ala Cys His Thr Cys Lys Val Ile Asn Pro Gln Gly Arg Leu Pro
625 630 635 640

Gln Gly Tyr Ile Arg Arg Gly His Ala Pro Asn Asp Ile Trp Gln Cly
645 650 655

Asp Val Thr His Leu Gln Tyr Lys Arg Tyr Lys Tyr Cys Leu Leu Val
660 665 670

Trp Val Asp Thr Tyr Ser Gly Ala Val Ser Val Ser Cys Arg Arg Lys
675 680 685

Glu Thr Gly Ser Asp Cys Val Ala Ser Leu Leu Val Ala Ile Ser Ile
690 695 700

Leu Gly Lys Pro Gln Asn Ile Asn Thr Asp Asn Gly Ala Ala Tyr Leu
705 710 715 720

Ser Gln Glu Phe Gln Gln Phe Cys Asn Ser Leu Ala Ile Lys His Ser
725 730 735

Thr His Ile Pro Tyr Asn Pro Thr Ser Ser Gly Leu Val Glu Arg Thr
740 745 750

Asn Gly Ile Leu Lys Thr Leu Ile Ser Lys Tyr Leu Leu Asp Asn His
755 760 765

His Leu Pro Leu Glu Thr Ala Val Ser Lys Ser Leu Trp Thr Ile Asn
770 775 780

His Leu Asn Val Leu Pro Ser Cys Gln Lys Thr Arg Trp Gln Leu His
785 790 795 800

Gln Ala Gln Pro Leu Pro Pro Val Pro Glu Asp Thr Leu Pro Pro His
805 810 815

Thr Ser Pro Lys Trp Tyr Tyr Tyr Lys Ile Pro Gly Leu Thr Asn Ser
820 825 830

Arg Trp Ser Gly Pro Val Gln Ser Leu Lys Glu Ala Ala Gly Ala Ala
835 840 845

Leu Ile Pro Val Gly Gly Ser Tyr Leu Trp Ile Pro Trp Arg Leu Leu
850 855 860

Lys Arg Gly Ile Cys Pro Arg Pro Glu Ser Ser Ala Ala Val 2Asp Pro
865 870 875 880

Lys Thr Arg Asp His Gln Leu His Gly
885

<210> SEQ ID NO 45

<211> LENGTH: 697

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 45

tgtecgatgat gatgagecece gagacgggte acaaccacca getagaggac aaatagetga 60
gtcaccegte tgagaaccgt ctcacaccgg gattgtgece aaaaagaaca ccggggetet 120
gacgtetete cctaccetgg cteoccggaaa aaaccaaaaa ccacccattt ccteatgttt 180

gcctaaaget ctgacgataa ccctaaaaaa tttgactage aaataaagaa ccctgggecce 240
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tataaaaggg gagagcaacc taaaaatggg atccctttte tgcacctcegce caacccectec 300

tectggeccacg gtecgacttt ggtcattect gectacctga atcgecgett cgggatcgag 360

ccatccetet tectatttggt ggcacttege gecactceegee gecttecact cggtaagatce 420

ccactgggte gagctaggcec atcaccectg ggccgcetcocee ctggagetet ctegegegge 480

tecttaaggtt gecteeccecte agcaaaggge ccagggcettt ctcetacttec ttgtttcaag 540

tetetttett tggcggtega cctaaatcga aagtagcact tctgetgtca gcagegaggce 600

ttggcccagg gecagegect gtaaggttac ccagectegga gttgggtete tagagaatca 660

gggctaaagce tgctagccct aggaaagaag gcaaaca 697

<210> SEQ ID NO 46

<211> LENGTH: 177

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 46

Ser Thr Gln Cys Pro Gly Thr Lys Lys Leu Leu Arg Gly Gly Gly Leu
1 5 10 15

Ala Ser Pro Arg Thr Ile Leu Pro Leu Ile Pro Leu Ser Gln Gln Lys
20 25 30

Gln Pro Thr Leu Hisg Ile Gln Val Ser Phe Ser Asn Thr Pro Pro Val
35 40 45

Ser Val Gln Ala Leu Leu Asp Thr Gly Ala Asp Ile Thr Val Leu Pro
50 55 60

Ala Cys Leu Cys Pro Pro Asp Ser Asn Leu Gln Asp Thr Thr Val Leu
65 70 75 80

Gly Ala Gly Gly Pro Ser Thr Asn Lys Phe Lys Ile Leu Pro Cys Pro
85 90 85

Val His Ile His Leu Pro Phe Arg Arg Gln Pro Val Thr Leu Thr Ala
100 105 110

Cys Leu Ile Asp Ile Asn Asn Gln Trp Thr Ile Leu Gly Arg 2Asp 2Ala
115 120 125

Leu Gln Gln Cys Gln Ser Ser Leu Tyr Leu Ala Asp Gln Pro Ser Lys
130 135 140

Val Leu Pro Val Leu Ala Pro Lys Leu Ile Gly Leu Glu His Leu Pro
145 150 155 160

Pro Pro Pro Glu Val Ser Gln Phe Pro Leu Asn Gln Ser Ala Ser Arg
165 170 175

Leu

<210> SEQ ID NO 47

<211> LENGTH: 534

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

«<400> SEQUENCE: 47

agcacccaat gtecgggaac gaaaaaacte ctcagggggg gaggattage cteccccega 60
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accatactce cccttatacce tttgtcececcag cagaagcage ctaccctgea tatccaggta 120
tegtttteca acacccecce tgttagegtt caggcgetee tcgacactgg agcagacatce 180
actgtcctcee cggectgett atgeectece gattccaace tccaggacac cactgtecta 240
ggtgcaggcyg ggccaagtac caacaagttt aaaatcctge cctgtccagt ccatatccac 300
ttgcectttte gaaggcagece ggtgacccta accgecttgee taattgatat taacaaccag 360
tggaccatat tagggcgaga tgccctacaa caatgtcaaa gttecctcta tcectggcetgac 420
caaccctecta aggtectece tgtectagca cccaagetta tcggattaga gcaccttecce 480
cecgcecccag aagtcectetca gtteccegtta aaccagageg cctecagget ctga 534

<210> SEQ ID NO 48

<211> LENGTH: 182

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 48

Met Pro Lys Thr Arg Lys Gln Arg Ser Arg Arg Pro Lys Asn Gln Arg
1 5 10 15

Pro Ser Thr Pro Trp Pro Ile Ser Gln Val Ser Asp Arg Ala Phe Ser
20 25 30

Thr Gly Thr Leu Ser Thr Phe Ser Ala Thr Val Tyr Arg Pro Ile Gly
35 40 45

Ala Pro Phe Leu Gly Gly Phe Val Pro Leu Gly Tyr Thr Ala Met Pro
50 55 60

Tyr Trp Pro Arg Ala Pro Asn Ile Arg Leu Pro Gly Thr Pro Ser Met
65 70 75 80

Agp Ala Leu Ser Ala Gln Leu Tyr Asn Thr Leu Ser Leu Asp Ser Pro
85 90 85

Pro Ser Pro Pro Arg Glu Leu Pro Ala Pro Ser Arg Phe Ser Pro Pro
100 105 110

Gln Pro Leu Leu Arg Pro Pro Arg Phe Leu His Pro Ser Ser Thr Pro
115 120 125

Leu Lys Asn Thr Pro Pro Ser Glu Thr Ile Ala Leu Asn Ser Pro Trp
130 135 140

Glu Ser Ser Cys Gln Pro Cys Pro Ser Pro Thr Leu Gly Ser Asp Pro
145 150 155 160

Lys Thr Ser Thr Pro Cys Gly Glu Ala Pro Leu Cys Ala Phe Thr Ser
165 170 175

Ile Ser Ser Pro Pro Pro
180

<210> SEQ ID NO 49

<211> LENGTH: 549

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

«<400> SEQUENCE: 49

atgcccaaga cccgaaageca gegcagecegt cgacccaaaa accagagacce atcaactcca 60
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tggceccattt cccaggttte ggacagagcee ttctctacgg gtaccctgte tacgtttteg 120

gcgactgtgt acaggccgat tggtgcccca tttectggggg getttgttece getceggetac 180

accgecatge cctactggece acgtgcececceg aacatcagat tacctgggac cccatcegatg 240
gacgcgttgt cagctcaget ctacaatacc ttatcecteg actccectec ttecccacce 300
agagaactac ccgcaccctce aaggttctca cccccccaac cactgctgeg acccccaaga 360
ttcctecate cttettecac geccgttaaaa aacacacccee cttecgaaac aattgecttyg 420
aactcaccct gggagagcag ttgccagcca tgtecttccee cgaccctggg ctecgaccee 480
aaaacatcta caccatgtgg ggaagctccg ttgtgtgcct ttacctectat cagctcetcecce 540
cccccatga 549

<210> SEQ ID NO 50

<211> LENGTH: 350

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 50

Met Ala His Phe Pro Gly Phe Gly Gln Ser Leu Leu Tyr Gly Tyr Pro
1 5 10 15

Val Tyr Val Phe Gly Asp Cys Val Gln Ala Asp Trp Cys Pro Ile Ser
20 25 30

Gly Gly Leu Cys Ser Ala Arg Leu His Arg His Ala Leu Leu Ala Thr
35 40 45

Cys Pro Glu His Gln Ile Thr Trp Asp Pro Ile Asp Gly Arg Val Val
50 55 60

Ser Ser Ala Leu Gln Tyr Leu Ile Pro Arg Leu Pro Ser Phe Pro Thr
65 70 75 80

Gln Arg Thr Thr Arg Thr Leu Lys Val Leu Thr Pro Pro Thr Thr 2Ala
85 90 85

Ala Thr Pro Lys Ile Pro Pro Ser Phe Phe His Ala Val Lys Lys His
100 105 110

Thr Pro Phe Arg Asn Asn Cys Leu Glu Leu Thr Leu Gly Glu Gln Leu
115 120 125

Pro Ala Met Ser Phe Pro Asp Pro Gly Leu Arg Pro Gln Asn Ile Tyr
130 135 140

Thr Met Trp Gly Ser Ser Val Val Cys Leu Tyr Leu Tyr Gln Leu Ser
145 150 155 160

Pro Pro Met Thr Trp Pro Leu Ile Pro His Val Ile Phe Cys His Pro
165 170 175

Glu Gln Leu Gly Ala Phe Leu Thr Arg Val Pro Thr Lys Arg Leu Glu
180 185 190

Glu Leu Leu Tyr Lys Ile Phe Leu Ser Thr Gly Ala Ile Ile Ile Leu
195 200 205

Pro Glu Asn Cys Phe Pro Thr Thr Leu Phe Gln Pro Thr Arg Ala Pro
210 215 220

Ala Val Gln Ala Pro Trp His Thr Gly Leu Leu Pro Cys Gln Lys Glu
225 230 235 240

Ile Ala Thr Pro Gly Leu Ile Trp Thr Phe Thr Asp Gly Ser Pro Met
245 250 255
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Ile Ser Gly Pro Cys Pro Lys Glu Gly Gln Pro Ser Leu Val Val Gln
260 265 270

Ser Ser Thr Phe Ile Phe Gln Gln Phe Gln Thr Lys Ala Ser His Pro
275 280 285

Ala Phe Leu Leu Ser His Lys Leu Ile His Tyr Ser Ser Phe His Ser
290 295 300

Leu His Leu Leu Phe Glu Glu Tyr Thr Thr Ile Pro Phe Ser Leu Leu
305 310 315 320

Phe Asn Glu Lys Gly Ala Asn Val Asp Asp Asp Glu Pro Arg 2Asp Gly
325 330 335

Ser Gln Pro Pro Ala Arg Gly Gln Ile Ala Glu Ser Pro Val
340 345 350

<210> SEQ ID NO 51

<211> LENGTH: 1053

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 51
atggeccatt tcecaggttt cggacagage cttetctacy ggtaccetgt ctacgtttte 60

ggegactgty tacaggecga ttggtgecee atttetyggygyg ggetttgtte cgeteggeta 120

cacegecatyg cectactgge cacgtgecee gaacatcaga ttacetggga ceccategat 180
ggacgegtty tcagetcage tctacaatac cttatecete gactececte cttecccace 240
cagagaacta ccegeacecet caaggttete acceccccaa ccactgetyge gacceccaay 300
attectecat cettetteca cgecgttaaa aaacacaccee ccttecgaaa caattgecett 360
gaactcacce tgggagagca gttgecagee atgtecttee ccgaceetgyg getecgacee 420
caaaacatct acaccatgtyg gggaagetece gttgtgtgee tttaccteta tcagetetee 480
ceeeccatga cetggectet aatcecgeat gttatattet gecatectga geagettgga 540
geectteoctea ccecgagtece taccaaacga ttagaagaac tcctgtataa gatattttta 600
agcacagggg cgataatcat cctgectgaa aactgtttte caaccaccet gttecaacee 660
accecgegege cegeggtgea ggeccectgg cacacaggee tgetecegtg tcaaaaggaa 720
attgctacce cecgggeteat ttggacttte actgatggea geeccatgat tteeggecet 780
tgccccaaag aaggacagec atctttagta gtacaatcat ctacatttat ctttcaacaa 840
tteccaaacca aggecagtca ccecgettte ctettgteee acaaactaat ccactactece 900
tectttteatt cecctecaccet cctetttgag gaatatacaa ctatccectt ttetetactt 960

tttaatgaaa aaggggcaaa tgtcgatgat gatgagcccee gagacgggte acaaccacca 1020

gctagaggac aaatagctga gtcaccegte tga 1053

<210> SEQ ID NO 52

«<211> LENGTH: 699

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

«<400> SEQUENCE: 52
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cagatctgct acctectgta gcaggaggct atggcteteg cctectactag acacccaagt 60
acagcataat cctgaagaat ccccttegat gtcgacgcce tggecccaac agtcecatata 120
ccaaaagtat tcctctaaag attectegca gectgcegegt agetgcetgge tcetecegetce 180
caaaaagtct atatagccct ctagtaagtc acaaaaccce tcgaacccca acatgtctat 240
acagtccagt tgctgtcgec tttecttttt ctgectectte ctcectecteca gectcettegeg 300
gcaccttecte cgacgctett ccotttttttt tegttctege caataactca gcagttgcetce 360
ctgctecetga gcaaggtcat ccagecgact cttcecaataa cccaggtect tactgctaga 420
tectaaggge cgtceeceggg gtegtttgee atteccectga agcatgtceca tttgatccect 480
acctgatcte tcacataagt ttaacaaagt ttccacaggt gtaagagget cctetgeagt 540
caacaccggce ggtcccagac tccgagatcg ggaagtcaaa ctgccteccag aagtagaaat 600

gcaggaatat accacaggca cagttcctgg gattgcagte tceggggcta ggacaggcat 660

ctgcctaaag taacctacaa aagttttatt cccttgtca 699

<210> SEQ ID NO 53

<211> LENGTH: 5320

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 53

ctyggecatat cgaaccttac tetggaccag geaacaacee agttttecet gttaaaaaac 60
ccaacggcaa gtggegattt atccatgace teagggecac taatgecate accactacece 120
ttgectegee ctececegyge ccecctgate ttaccageet gecacaggee ttgececate 180
ttcagaccat cgateteacy gacgetttet tecagattee cceteccaaag cgattecage 240
cctacttege ctttaccate ceccagecat taaatcatgg gectgggage aggtacgett 300
ggacagteet tecccaagyge ttcaaaaaca gecccacget ctttgagecaa cagetggeca 360
gegtactagg cccagcecga aaagecttece ccacateegt categtecaa tacatggacg 420
acatcctett ggeatgecee teccageacg aactagatea getggecace cttaccgeac 480
agctattgte cteteatggt cteccagttt cccaggaaaa aacccaacge accccaggaa 540
aaatacactt cctgggecaa atcatacate cagatcacat cacctatgaa accaccccca 600
ccatececat taaggcacac tggaccetga ctgaactgea aaccctectg ggggagetece 660
agtgggtete caaggggact cetgtectee gagaacacet tcactgtete tactcagect 720
tgagaggtct caaagaccec cgggacacta tcaccctteg teatectecac ctecacgete 780
tcecacaacat tcagecaagec ctgcatcaca attgecgegg tegecttgac tctacgetece 840
ccectecttygg coteatette cteagtecat ceggeacgac ctcagtecte ttecagacaa 900
atcataaatg gceccctagte tggetecacg ceccccatec cecgaccage ctatgeccet 960

gggggcacat actcgcectge actgtactta cccttgacaa gtatgecttg cagcactatg 1020
gccaactaty caaatcatte catcataaca tgtccaccca ggecctacac gatttegtaa 1080
aaaattccte tcaccccage gtcgecatat taattcacca catgecatcegg ttetgtgatce 1140

tgggcagaca gccaccggga ccctggegaa ccctettaca actcceggeco ctteteeggg 1200
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aaccccagct cctcaggcct gcattttcce tatccccagt ggttatagat caggcccctt 1260
gtctgttecte tgatgggtct ccccaaaagg ccgectatgt aatttgggac aaggtcattce 1320
tcageccageg gteggtecce ctgcccccce atgeccaataa ctcagcacaa aagggggaat 1380
tagtcggact cctecttggge ttgcaagccg cacagccctg gccatccctt aacattttcece 1440
tagactcaaa gttcctcatc cggtacctcc agtcectege ttceceggggece ttccaaggat 1500
catccacaca ccaccgtcte caggcgtcce tgcccacact cctccaggge aaggtegtgt 1560
atctccacca cacccgcagce cacacccaat tgcctgatce catctcgacc ctcaatgaat 1620
ataccgactc tctcattgtc gcccccegtaa cccecttgaa gcctgaggge ctceccatgecce 1680
tcacccactg caaccaacag gccctegttt cccacggage cacccctgeca caggctaagce 1740
aactcgtgca ggectgccge acctgtcaaa tcattaacce tcaacaccac atgccgegtg 1800
gccacatceg ccgeggecac ttceccaaacc acacatggca aggagatgtc acccacctta 1860
agcacaaacg gacccgatac tgcctccacg tctgggtgga taccttctca ggtgeggtat 1920
cttgtgtctg caaaaagaaa gaaactagca gcgaccttat caaaaccctc ctacatgcca 1980
teteecgtget aggcaagece ttetetgtta acacggacaa tggacceget tacctttete 2040
aggagttcca cgaattctgt accaccctct gcatcaaaca ctccacccat attccctaca 2100
atccgacaag ttecaggectyg gtggagegea caaatggeat tcetcaagaca ctactataca 2160
aatatttect agaccacccet gaccteccee tagaaagege ggtttcaaag getcetetgga 2220
ccattaacca tttaaatgte atgegecccet gtggtaagac teggtggeag ctecatcaca 2280
ceeccoceet gectectatt tecgagteca tacaaaccac teccaccagg ctacattggt 2340
actattacaa aaccectgga cttaccaace agegatggaa agggecegta caatcetetee 2400
aggaagcage aggagcaget ctecttcaag tecagtgacgg ctegeccecag tggateectt 2460
ggcggetect gaagaagact gtatgeccaa aaccegacga ccecgaaccee gcagggcacyg 2520
tcgaaacaga ccaccaacac catgggtaac gtactcttet taactttatt ggecacccetg 2580
ggcatcecayg tacttcagge cagecggtgt acaatcacgy taggtatcete ctectaccac 2640
teccageceect gecageccage ccagecttta tgtacctggg cectegaccet tgtgtecate 2700
actaaggacc agctectcta cccccectge caaaacctga tcacctatte caactaccac 2760
aagacctact ccctgtatet ctteccacac tgggtacaaa agccactecg ccgggggett 2820
ggatactact cagcctecta ctectgateet tgetcectac aatgtceccta cctaggaagt 2880
caatcatgga cttgececccta tactggecect gtctegagece caacttggag attctecaca 2940
gatgtaaatt tcacccaaga agtcagecegt gtctcectaa aacttcattt ctcecaaatgt 3000
ggttccteet taactctgtt aatagatgec ccecggttacy atcegetgtg gtacctecaca 3060
tecegagecta ctecaggaace cccaaccect cegecactag tcagegacte agacctagag 3120
catgtcectga ctecttegge ctectgggee tccaagatge tgaccctcat ccacctaacce 3180
ttgcagagca ccaactattc ctgtatggte tgtattgacce gegecagect ctettectgg 3240
cacgtattat acactcccaa catctctagt aatgccccct caaaacccat cgteecgecct 3300
tececcttgece tatcegeccee gecgaccacag cccttecccet ggacccattg ctatcaacca 3360
caggtgcaag ctgtaaccac cgcaaagtgc aataattcca tcatacttec cccattttet 3420

ctcteteccet tgectggtge cecctetcact aggcgacgece gggecgtceece agtggeggte 3480
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tggctegttt ccgetttgge cgcagggaca ggaatagcag gaggtgtcac cgggtectta 3540
tcectggect ccagtagaag tctectgtece gaagtggaca aggatatttc ccacctcaca 3600
cgggccattg taaaaaacca ccaaaacatt cttcgagtgg cccaatatgc cgcccaaaac 3660
aggcgagggt tagacctcct gttctgggaa caaggggggce tgtgtaaagc gatacaagaa 3720
caatgctget tcctcaacat cagcaatacc catatttcag tcttacaaga gcgaccccct 3780
ctagaaactc gggtaactac tggatggggc ttaaattggg atctaggact ctcccagtgg 3840
gccecgtgagg ctetccagac tggtattacc cttttggecece tecttetgtt aatcatcatce 3900
ctegggecct gcattatteg ccagectgcaa gcccteccce agaggctaca gcagcgacct 3960
gaccagtacc ctctcctcaa ccctgagacc cctttataat aactccgcca atacacccaa 4020
caggtcccca tggttgaccc ctctaccgtt cacccacccg cactccgcta gacctgacga 4080
gtccccecat atgtccaaag tctgttccaa geccagctgat aaccgaaata attctcectaa 4140
gttatggtta cattcctcct ccagatcctt cctttcctte tctaatacat caatatagec 4200
ttgcaacaag tcacaatacc cctcaaaccc cagcaggtcce atgcacttcc gttgttgatg 4260
acgegectet ctetecttge gettectete cctetectge aategetece teegeegege 4320
ctecttttee tcectgttcete gcaggagccg ctgaatctcee gectgetegt ccaccagggce 4380
cctecaggega gactteeggg taccatcatt ggegectece gaccecaggyg ggeggecttt 4440
gegegeacga cgagegecge taccaggeat ctectetggt gttgagacet tetttgeccey 4500
atcctetgat gataacccee taaaaaatte tataaaaaat teccegttat tttttteage 4560
ccacttecca ggatteggge agagectect ctatggatac ccegtetatg tgtttggega 4620
ttgtgtteaa geegattggt gecccatete cggtggatta tgeteccecce gectacateg 4680
cecacgecete ctggecacet geeccgagea ccagatcace tgggacecca tegatggacyg 4740
agttgtegge tegectetee aataccttat cectegecte cectecttee ccacccaacy 4800
aacctccaag accctcaaag tcecttaccee accaaccact cctgtecacce ccaaggttece 4860
acccteoctte ttteagteeg tgeggaggca cageccectac cgcaacggat gtettgaaac 4920
aacccttgga gagecagcetece cctecettge atttectgag ccaggectca ggecccaaaa 4980
cgtctacace atctggggaa agaccatagt gtgtctatac atctaccage tgtccectee 5040
catgacctgg ccectecatte cccatgtcat attttgcaac cccaggcage ttggegettt 5100
tctaagcaat gtgececcccca agegattaga agaactccte tacaaacttt atctacacac 5160
cggegecata atcatectge cggaagacge cctgectace accctattte agectgtteg 5220
agcacccetgt gtecaaacta cctggaacac aggacttcete ccataccage caaacctgac 5280
taccecctgge ctgatatgga cctttaatga tgggtcetect 5320
<210> SEQ ID NO 54
<211> LENGTH: 485
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct
<400> SEQUENCE: 54

Met Gly Asn Val Leu Phe Leu Thr Leu Leu Ala Thr Leu Gly Ile Pro
1 5 10 15
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Val Leu Gln Ala Ser Arg Cys Thr Ile Thr Val Gly Ile Ser Ser Tyr
20 25 30

His Ser Ser Pro Cys Ser Pro Ala Gln Pro Leu Cys Thr Trp Ala Leu
35 40 45

Asp Leu Val Ser Ile Thr Lys Asp Gln Leu Leu Tyr Pro Pro Cys Gln
50 55 60

Asn Leu Ile Thr Tyr Ser Asn Tyr His Lys Thr Tyr Ser Leu Tyr Leu
65 70 75 80

Phe Pro His Trp Val Gln Lys Pro Leu Arg Arg Gly Leu Gly Tyr Tyr
85 90 85

Ser Ala Ser Tyr Ser Asp Pro Cys Ser Leu Gln Cys Pro Tyr Leu Gly
100 105 110

Ser Gln Ser Trp Thr Cys Pro Tyr Thr Gly Pro Val Ser Ser Pro Thr
115 120 125

Trp Arg Phe Ser Thr Asp Val Asn Phe Thr Gln Glu Val Ser Arg Val
130 135 140

Ser Leu Lys Leu His Phe Ser Lys Cys Gly Ser Ser Leu Thr Leu Leu
145 150 155 160

Ile Asp Ala Pro Gly Tyr Asp Pro Leu Trp Tyr Leu Thr Ser Glu Pro
165 170 175

Thr Gln Glu Pro Pro Thr Pro Pro Pro Leu Val Ser Asp Ser Asp Leu
180 185 190

Glu His Val Leu Thr Pro Ser Ala Ser Trp Ala Ser Lys Met Leu Thr
195 200 205

Leu Ile His Leu Thr Leu Gln Ser Thr Asn Tyr Ser Cys Met Val Cys
210 215 220

Ile Asp Arg Ala Ser Leu Ser Ser Trp His Val Leu Tyr Thr Pro Asn
225 230 235 240

Ile Ser Ser Asn Ala Pro Ser Lys Pro Ile Val Arg Pro Ser Leu Ala
245 250 255

Leu Ser Ala Pro Arg Pro Gln Pro Phe Pro Trp Thr His Cys Tyr Gln
260 265 270

Pro Gln Val Gln Ala Val Thr Thr Ala Lys Cys Asn Asn Ser Ile Ile
275 280 285

Leu Pro Pro Phe Ser Leu Ser Pro Leu Pro Gly Ala Pro Leu Thr Arg
290 295 300

Arg Arg Arg Ala Val Pro Val Ala Val Trp Leu Val Ser Ala Leu Ala
305 310 315 320

Ala Gly Thr Gly Ile Ala Gly Gly Val Thr Gly Ser Leu Ser Leu 2Ala
325 330 335

Ser Ser Arg Ser Leu Leu Ser Glu Val Asp Lys Asp Ile Ser His Leu
340 345 350

Thr Arg Ala Ile Val Lys Asn His Gln Asn Ile Leu Arg Val 2Ala Gln
355 360 365

Tyr Ala Ala Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln
370 375 380

Gly Gly Leu Cys Lys Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile
385 390 395 400

Ser Asn Thr His Ile Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Thr
405 410 415

Arg Val Thr Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln
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420 425 430

Trp Ala Arg Glu Ala Leu Gln Thr Gly Ile Thr Leu Leu Ala Leu Leu
435 440 445

Leu Leu Ile Ile Ile Leu Gly Pro Cys Ile Ile Arg Gln Leu Gln 2Ala
450 455 460

Leu Pro Gln Arg Leu Gln Gln Arg Pro Asp Gln Tyr Pro Leu Leu Asn
465 470 475 480

Pro Glu Thr Pro Leu
485

<210> SEQ ID NO 55

<211> LENGTH: 307

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 55

Met Gly Asn Val Leu Phe Leu Thr Leu Leu Ala Thr Leu Gly Ile Pro
1 5 10 15

Val Leu Gln Ala Ser Arg Cys Thr Ile Thr Val Gly Ile Ser Ser Tyr
20 25 30

His Ser Ser Pro Cys Ser Pro Ala Gln Pro Leu Cys Thr Trp Ala Leu
35 40 45

Agp Leu Val Ser Ile Thr Lys Asp Gln Leu Leu Tyr Pro Pro Cys Gln
50 55 60

Asn Leu Ile Thr Tyr Ser Asn Tyr His Lys Thr Tyr Ser Leu Tyr Leu
65 70 75 80

Phe Pro His Trp Val Gln Lys Pro Leu Arg Arg Gly Leu Gly Tyr Tyr
85 90 85

Ser Ala Ser Tyr Ser Asp Pro Cys Ser Leu Gln Cys Pro Tyr Leu Gly
100 105 110

Ser Gln Ser Trp Thr Cys Pro Tyr Thr Gly Pro Val Ser Ser Pro Thr
115 120 125

Trp Arg Phe Ser Thr Asp Val Asn Phe Thr Gln Glu Val Ser Arg Val
130 135 140

Ser Leu Lys Leu His Phe Ser Lys Cys Gly Ser Ser Leu Thr Leu Leu
145 150 155 160

Ile Asp Ala Pro Gly Tyr Asp Pro Leu Trp Tyr Leu Thr Ser Glu Pro
165 170 175

Thr Gln Glu Pro Pro Thr Pro Pro Pro Leu Val Ser Asp Ser Asp Leu
180 185 190

Glu His Val Leu Thr Pro Ser Ala Ser Trp Ala Ser Lys Met Leu Thr
195 200 205

Leu Ile Hig Leu Thr Leu Gln Ser Thr Asn Tyr Ser Cys Met Val Cys
210 215 220

Ile Asp Arg Ala Ser Leu Ser Ser Trp His Val Leu Tyr Thr Pro Asn
225 230 235 240

Ile Ser Ser Asn Ala Pro Ser Lys Pro Ile Val Arg Pro Ser Leu 2Ala
245 250 255

Leu Ser Ala Pro Arg Pro Gln Pro Phe Pro Trp Thr His Cys Tyr Gln
260 265 270
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Pro Gln Val Gln Ala Val Thr Thr Ala Lys Cys Asn Asn Ser Ile Ile
275 280 285

Leu Pro Pro Phe Ser Leu Ser Pro Leu Pro Gly Ala Pro Leu Thr Arg
290 295 300

Arg Arg Arg
305

<210> SEQ ID NO 56

<211> LENGTH: 178

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 56

Ala Val Pro Val Ala Val Trp Leu Val Ser Ala Leu Ala Ala Gly Thr
1 5 10 15

Gly Ile Ala Gly Gly Val Thr Gly Ser Leu Ser Leu Ala Ser Ser Arg
20 25 30

Ser Leu Leu Ser Glu Val Asp Lys Asp Ile Ser His Leu Thr Arg Ala
35 40 45

Ile Val Lys Asn His Gln Asn Ile Leu Arg Val Ala Gln Tyr Ala Ala
50 55 60

Gln Asn Arg Arg Gly Leu Asp Leu Leu Phe Trp Glu Gln Gly Gly Leu
65 70 75 80

Cys Lys Ala Ile Gln Glu Gln Cys Cys Phe Leu Asn Ile Ser 2Asn Thr
85 90 85

His Ile Ser Val Leu Gln Glu Arg Pro Pro Leu Glu Thr Arg Val Thr
100 105 110

Thr Gly Trp Gly Leu Asn Trp Asp Leu Gly Leu Ser Gln Trp 2la Arg
115 120 125

Glu Ala Leu Gln Thr Gly Ile Thr Leu Leu Ala Leu Leu Leu Leu Ile
130 135 140

Ile Ile Leu Gly Pro Cys Ile Ile Arg Gln Leu Gln Ala Leu Pro Gln
145 150 155 160

Arg Leu Gln Gln Arg Pro Asp Gln Tyr Pro Leu Leu Asn Pro Glu Thr
165 170 175

Pro Leu

<210> SEQ ID NO 57

<211> LENGTH: 848

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 57

Gly His Ile Glu Pro Tyr Ser Gly Pro Gly Asn Asn Pro Val Phe Pro
1 5 10 15

Val Lys Lys Pro Asn Gly Lys Trp Arg Phe Ile Hig Asp Leu Arg Ala
20 25 30

Thr Asn Ala Ile Thr Thr Thr Leu Ala Ser Pro Ser Pro Gly Pro Pro
35 40 45

Agp Leu Thr Ser Leu Pro Gln Ala Leu Pro Hig Leu Gln Thr Ile Asp
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50 55 60

Leu Thr Asp Ala Phe Phe Gln Ile Pro Leu Pro Lys Arg Phe Gln Pro
65 70 75 80

Tyr Phe Ala Phe Thr Ile Pro Gln Pro Leu Asn His Gly Pro Gly Ser
85 90 85

Arg Tyr Ala Trp Thr Val Leu Pro Gln Gly Phe Lys Asn Ser Pro Thr
100 105 110

Leu Phe Glu Gln Gln Leu Ala Ser Val Leu Gly Pro Ala Arg Lys 2Ala
115 120 125

Phe Pro Thr Ser Val Ile Val Gln Tyr Met Asp Asp Ile Leu Leu 2la
130 135 140

Cys Pro Ser Gln His Glu Leu Asp Gln Leu Ala Thr Leu Thr Ala Gln
145 150 155 160

Leu Leu Ser Ser His Gly Leu Pro Val Ser Gln Glu Lys Thr Gln Arg
165 170 175

Thr Pro Gly Lys Ile His Phe Leu Gly Gln Ile Ile His Pro Asp His
180 185 190

Ile Thr Tyr Glu Thr Thr Pro Thr Ile Pro Ile Lys Ala His Trp Thr
195 200 205

Leu Thr Glu Leu Gln Thr Leu Leu Gly Glu Leu Gln Trp Val Ser Lys
210 215 220

Gly Thr Pro Val Leu Arg Glu His Leu His Cys Leu Tyr Ser Ala Leu
225 230 235 240

Arg Gly Leu Lys Asp Pro Arg Asp Thr Ile Thr Leu Arg His Pro His
245 250 255

Leu His Ala Leu His Asn Ile Gln Gln Ala Leu His Hig Asn Cys Arg
260 265 270

Gly Arg Leu Asp Ser Thr Leu Pro Leu Leu Gly Leu Ile Phe Leu Ser
275 280 285

Pro Ser Gly Thr Thr Ser Val Leu Phe Gln Thr Asn His Lys Trp Pro
290 295 300

Leu Val Trp Leu His Ala Pro His Pro Pro Thr Ser Leu Cys Pro Trp
305 310 315 320

Gly His Ile Leu Ala Cys Thr Val Leu Thr Leu Asp Lys Tyr Ala Leu
325 330 335

Gln His Tyr Gly Gln Leu Cys Lys Ser Phe His Hig Asn Met Ser Thr
340 345 350

Gln Ala Leu His Asp Phe Val Lys Asn Ser Ser Hig Pro Ser Val Ala
355 360 365

Ile Leu Ile His His Met His Arg Phe Cys Asp Leu Gly Arg Gln Pro
370 375 380

Pro Gly Pro Trp Arg Thr Leu Leu Gln Leu Pro Ala Leu Leu Arg Glu
385 390 395 400

Pro Gln Leu Leu Arg Pro Ala Phe Ser Leu Ser Pro Val Val Ile Asp
405 410 415

Gln Ala Pro Cys Leu Phe Ser Asp Gly Ser Pro Gln Lys Ala Ala Tyr
420 425 430

Val Ile Trp Asp Lys Val Ile Leu Ser Gln Arg Ser Val Pro Leu Pro
435 440 445

Pro Hig Ala Asn Asn Ser Ala Gln Lys Gly Glu Leu Val Gly Leu Leu
450 455 460
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Leu Gly Leu Gln Ala Ala Gln Pro Trp Pro Ser Leu Asn Ile Phe Leu
465 470 475 480

Asp Ser Lys Phe Leu Ile Arg Tyr Leu Gln Ser Leu Ala Ser Gly Ala
485 490 495

Phe Gln Gly Ser Ser Thr His His Arg Leu Gln Ala Ser Leu Pro Thr
500 505 510

Leu Leu Gln Gly Lys Val Val Tyr Leu His His Thr Arg Ser His Thr
515 520 525

Gln Leu Pro Asp Pro Ile Ser Thr Leu Asn Glu Tyr Thr Asp Ser Leu
530 535 540

Ile Val Ala Pro Val Thr Pro Leu Lys Pro Glu Gly Leu His Ala Leu
545 550 555 560

Thr His Cys Asn Gln Gln Ala Leu Val Ser His Gly Ala Thr Pro Ala
565 570 575

Gln Ala Lys Gln Leu Val Gln Ala Cys Arg Thr Cys Gln Ile Ile Asn
580 585 590

Pro Gln His His Met Pro Arg Gly His Ile Arg Arg Gly His Phe Pro
595 600 605

Asn His Thr Trp Gln Gly Asp Val Thr His Leu Lys His Lys Arg Thr
610 615 620

Arg Tyr Cys Leu His Val Trp Val Asp Thr Phe Ser Gly Ala Val Ser
625 630 635 640

Cys Val Cys Lys Lys Lys Glu Thr Ser Ser Asp Leu Ile Lys Thr Leu
645 650 655

Leu His Ala Ile Ser Val Leu Gly Lys Pro Phe Ser Val Asn Thr Asp
660 665 670

Asn Gly Pro Ala Tyr Leu Ser Gln Glu Phe Hig Glu Phe Cys Thr Thr
675 680 685

Leu Cys Ile Lys His Ser Thr His Ile Pro Tyr Asn Pro Thr Ser Ser
690 695 700

Gly Leu Val Glu Arg Thr Asn Gly Ile Leu Lys Thr Leu Leu Tyr Lys
705 710 715 720

Tyr Phe Leu Asp His Pro Asp Leu Pro Leu Glu Ser Ala Val Ser Lys
725 730 735

Ala Leu Trp Thr Ile Asn His Leu Asn Val Met Arg Pro Cys Gly Lys
740 745 750

Thr Arg Trp Gln Leu His His Thr Pro Pro Leu Pro Pro Ile Ser Glu
755 760 765

Ser Ile Gln Thr Thr Pro Thr Arg Leu His Trp Tyr Tyr Tyr Lys Thr
770 775 780

Pro Gly Leu Thr Asn Gln Arg Trp Lys Gly Pro Val Gln Ser Leu Gln
785 790 795 800

Glu Ala Ala Gly Ala Ala Leu Leu Gln Val Ser Asp Gly Ser Pro Gln
805 810 815

Trp Ile Pro Trp Arg Leu Leu Lys Lys Thr Val Cys Pro Lys Pro Asp
820 825 830

Agp Pro Glu Pro Ala Gly His Val Glu Thr Asp His Gln His His Gly
835 840 845

«210> SEQ ID NO 58
«211> LENGTH: 90
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<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 58

Leu Ala Ile Ser Asn Leu Thr Leu Asp Gln Ala Thr Thr Gln Phe Ser
1 5 10 15

Leu Leu Lys Asn Pro Thr Ala Ser Gly Asp Leu Ser Met Thr Ser Gly
20 25 30

Pro Leu Met Pro Ser Pro Leu Pro Leu Pro Arg Pro Pro Pro Ala Pro
35 40 45

Leu Ile Leu Pro Ala Cys His Arg Pro Cys Pro Ile Phe Arg Pro Ser
50 55 60

Ile Ser Arg Thr Leu Ser Ser Arg Phe Pro Ser Gln Ser Asp Ser Ser
65 70 75 80

Pro Thr Ser Pro Leu Pro Ser Pro Ser His
85 90

<210> SEQ ID NO 59

<211> LENGTH: 273

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 59

ctggecatat cgaaccttac tcetggaccag geaacaacce agttttecet gttaaaaaac 60
ccaacggeaa gtggegattt atccatgace tcagggecac taatgecate accactacce 120
ttgcetegee ctecccegge cccectgate ttaccagect gecacaggece ttgccccate 180
ttcagaccat cgatctcacy gacgetttet tecagattee ccteccaaay cgattecage 240
cctacttege ctttaccate ccccagecat taa 273

<210> SEQ ID NO 60

<211> LENGTH: 170

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial
Sequence;note=synthetic construct

<400> SEQUENCE: 60

Met Pro Lys Thr Arg Arg Pro Arg Thr Arg Arg Ala Arg Arg Asn Arg
1 5 10 15

Pro Pro Thr Pro Trp Pro Thr Ser Gln Asp Ser Gly Arg Ala Ser Ser
20 25 30

Met Asp Thr Pro Ser Met Cys Leu Ala Ile Val Phe Lys Pro Ile Gly
35 40 45

Ala Pro Ser Pro Val Asp Tyr Ala Pro Pro Ala Tyr Ile Ala Thr Pro
50 55 60

Ser Trp Pro Pro Ala Pro Ser Thr Arg Ser Pro Gly Thr Pro Ser Met
65 70 75 80

Asp Glu Leu Ser Ala Arg Leu Ser Asn Thr Leu Ser Leu Ala Ser Pro
85 90 95
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Pro Ser Pro Pro Asn Glu Pro Pro Arg Pro Ser Lys Ser Leu Pro His
100 105 110

Gln Pro Leu Leu Ser Pro Pro Arg Phe His Pro Pro Ser Phe Ser Pro
115 120 125

Cys Gly Gly Thr Ala Pro Thr Ala Thr Asp Val Leu Lys Gln Pro Leu
130 135 140

Glu Ser Ser Ser Pro Pro Leu His Phe Leu Ser Gln Ala Ser Gly Pro
145 150 155 160

Lys Thr Ser Thr Pro Ser Gly Glu Arg Pro
165 170

<210> SEQ ID NO 61

<211> LENGTH: 512

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 61
atgcccaaaa ccegacgace cegaaccege agggeacgte gaaacagace accaacacca 60

tgcccactte ccaggattceg ggcagagect cctcetatgga taccccegtet atgtgtttgg 120

cgattgtygtt caagecgatt ggtgecccat cteeggtgga ttatgetece ceegectaca 180
tegecacgee ctectggeca cctgeccega geaccagate accetgggace ccategatgyg 240
acgagttgte ggetegecte tcecaataccet tatcectege ctecectect tecccacceca 300
acgaacctee aagaccctea aagtecttac cccaccaace actectgtea ccoceccaaggt 360
tecaceetee ttettteagt cegtgeggag geacagecce taccgcaacy gatgtettga 420
aacaaccett ggagagcage tcecccteect tgeatttect gagecaggee tcaggeccca 480
aaacgtcetac accatetggg gaaagaccat ag 512

<210> SEQ ID NO 62

<211> LENGTH: 255

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 62

Met Ala His Phe Pro Gly Phe Gly Gln Ser Leu Leu Tyr Gly Tyr Pro
1 5 10 15

Val Tyr Val Phe Gly Asp Cys Val Gln Ala Asp Trp Cys Pro Ile Ser
20 25 30

Gly Gly Leu Cys Ser Pro Arg Leu His Arg His Ala Leu Leu Ala Thr
35 40 45

Cys Pro Glu His Gln Ile Thr Trp Asp Pro Ile Asp Gly Arg Val Val
50 55 60

Gly Ser Pro Leu Gln Tyr Leu Ile Pro Arg Leu Pro Ser Phe Pro Thr
65 70 75 80

Gln Arg Thr Ser Lys Thr Leu Lys Val Leu Thr Pro Pro Thr Thr Pro
85 90 95

Val Thr Pro Lys Val Pro Pro Ser Phe Phe Gln Ser Val Arg Arg His
100 105 110
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Ser Pro Tyr Arg Asn Gly Cys Leu Glu Thr Thr Leu Gly Glu Gln Leu
115 120 125

Pro Ser Leu Ala Phe Pro Glu Pro Gly Leu Arg Pro Gln Asn Val Tyr
130 135 140

Thr Ile Trp Gly Lys Thr Ile Val Cys Leu Tyr Ile Tyr Gln Leu Ser
145 150 155 160

Pro Pro Met Thr Trp Pro Leu Ile Pro His Val Ile Phe Cys Asn Pro
165 170 175

Arg Gln Leu Gly Ala Phe Leu Ser Asn Val Pro Pro Lys Arg Leu Glu
180 185 190

Glu Leu Leu Tyr Lys Leu Tyr Leu His Thr Gly Ala Ile Ile Ile Leu
195 200 205

Pro Glu Asp Ala Leu Pro Thr Thr Leu Phe Gln Pro Val Arg 2la Pro
210 215 220

Cys Val Gln Thr Thr Trp Asn Thr Gly Leu Leu Pro Tyr Gln Pro Asn
225 230 235 240

Leu Thr Thr Pro Gly Leu Ile Trp Thr Phe Asn Asp Gly Ser Pro
245 250 255

<210> SEQ ID NO 63

<211> LENGTH: 559

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 63

taactcegee aatacaccca acaggtecce atggttgace cctetacegt tcacccacce 60
geacteeget agacctgacyg agtoccccca tatgtecaaa gtetgtteca agecagetga 120
taaccgaaat aattetecta agttatggtt acattectece tecagatect tectttectt 180
ctctaataca tcaatatage cttgcaacaa gtcacaatac ccctcaaacce ccagcaggte 240
catgeactte cgttygttgat gacgegecte tetetecttyg cgettectet ceoctetecty 300
caatecgetee ctecgeegeg cctectttte ctectgttet cgeaggagee getgaatcete 360
cgectgeteg tecaccaggg ccctcaggeg agactteegg gtaccatcat tggegectee 420

cgaccccagg gggeggectt tgegegeacg acgagegoeg ctaccaggea tceteetetgg 480
tgttgagace ttetttgeece gatectetga tgataaccec ctaaaaaatt ctataaaaaa 540

tteceogtta tttttttea 559

<210> SEQ ID NO 64

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 64

gattccecte ccaaagegat 20
<210> SEQ ID NO 65

<211> LENGTH: 20

«<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 65

tgacggatgt ggggaaggct 20

<210> SEQ ID NO 66

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 66

ttcceccaagg cttcaaaaac agccccacgce 30

<210> SEQ ID NO &7

<211> LENGTH: 50

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 67

Ser Phe Ser Phe Leu Leu Asp Ala Pro Gly Tyr Asp Pro Val Trp Phe
1 5 10 15

Leu Ser Ser Gln Ala Thr Gln Ala Pro Pro Thr Pro Ala Pro Leu Ile
20 25 30

Gln Asp Ser Asp Leu Gln His Ile Leu Glu Pro Ser Ile Pro Trp Ser
35 40 45

Ser Lys
50

<210> SEQ ID NO 68

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 68

Thr Leu Leu Ile Asp Ala Pro Gly Tyr Asp Pro Leu Trp Tyr Leu Thr
1 5 10 15

Ser Glu Pro Thr Gln Glu Pro Pro Thr Pro Pro Pro Leu Val Ser Asp
20 25 30

Ser Agsp Leu Glu His Val Leu Thr Pro Ser Ala Ser Trp Ala Ser Lys
35 40 45

<210> SEQ ID NO 69

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 69

ggtaagatcc cactgggteg age 23
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<210> SEQ ID NO 70

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 70

gaagccaggt ctecgggtgac g 21

<210> SEQ ID NO 71

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 71

cgcteccectg gagetetete g 21

<210> SEQ ID NO 72

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 72

gecacttece attgggettt ttgacgg 27

<210> SEQ ID NO 73

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 73

getetcaceyg ataaagtaac aaacg 25

<210> SEQ ID NO 74

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 74

ggtaggaaga ggctcctatg aacag 25

<210> SEQ ID NO 75

«211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

«<400> SEQUENCE: 75
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caggactgca taacatacga gaccctcc 28

<210> SEQ ID NO 76

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 76

cctatgaaca gggtgcateg actggg 26

<210> SEQ ID NO 77

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 77

cctaagccce ccatgtccag ac 22

<210> SEQ ID NO 78

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 78

c¢gagagaget ccaggggage g 21

<210> SEQ ID NO 79

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=synthetic construct

<400> SEQUENCE: 79

cctactecet gtatgtatte ccccattgg 29

<210> SEQ ID NO 80

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct

<400> SEQUENCE: 80

gctcgacceca gtgggatcett accgagtgg 29

<210> SEQ ID NO 81

<211> LENGTH: 8791

«<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;
note=gynthetic construct
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<400> SEQUENCE: 81

tgacagggac aacgaccctc tceccaggggce gacagcaagce ccccaaggac aaaactageca 60
gggactagtc atcagccaaa aaggtcaact gtctcacaca aataaggatc cgaaggttcet 120
gacgtcccag cccagecteca aaaccaggaa atccatagaa atgcaccteg cccttaccca 180
cttcececctat catgaaaaac aaaggctgtg acgactacce ccttecccaa aaaatttget 240
taaaccatca ataaagacag cctagcctat ataagcatga ggatggttca ggagggggcet 300
cgctetettg cecgatcgece tgctecaccte gagtgtecat ctectggteca atcagttgag 360

acgcegeegg ctgceggtet cctggttgte gecacctectg aaccacccect tgggtaagte 420

cececeettggt cecgagettgg ctacggttte tgtagteget cccagggaag tctecgagac 480

tgcccaagcee tetgettgeca aggctacgge cctecaccee tettecgegt cegtgttaat 540
ctcttegege caaccgaaaa cgaaagcegcece tccagcetcte ttggeceggg gecaggectyg 600
agccgegegyg gegcaccace ttaagcccge tgtactcaaa cccecteeggg aggggcecectt 660

tacagtagge gccegtecce ccgggggaaa catacaagtg ggggctegte cgggatcetgt 720

teccgeteteg cegtteecce ccteccacta tgggtcagac ccacacatec agtecegtec 780
ctaaggeece cagggggete tecacccace actggettaa tttectgeag geggettace 840
gcctgcaace tggaccctec gaattcecgatt ttcaccagtt aagacgattc cttaagetag 900
cgetecaaac cccagtetgg ttaaacceta tegattacte cctectagee ggectaatee 960

ccaaggggta cceeggtegyg gtgaccgaga tegttaatat cctectecege getceatecac 1020
ceeccagege ceeggeaatt tecatgecca cggecacegyg cceeggececet gecececcage 1080
cteaggagge gcacacgeee ccceccttatg cggagectge tgegetecag tgecttecca 1140
ttatgcacte ccacggggec ccctegagee accgeccctyg geagatgaaa gacttacaag 1200
ccattaaaca agaaattage acctcagete ccggeagtee tcaatttatg cataccatte 1260
gacttgccat ccagcagttt gaccctacgg ctaaagatct acatgatcett ttgcagtact 1320
tgtgctegte ccttattgte tceccttcace accaacaget acaagcactce attgtggagg 1380
cagaaacceg agggttgaca ggttacaatc ctatggecagg geccctecgyg gtacaagcaa 1440
acaaccceege ccagcaagge ctccagagag aataccaaag tetttggetg gecgectttyg 1500
cggeectgece tggtaacace cgagatccett cctgggecge aatattgcaa ggectegagg 1560
aaccttattg tgectttgta gagegectca atgeggecccet cgataatggt ctacctgaag 1620
gcacaccaaa ggaacccatc ctgcggecge tggcatactce caatgccaac aaagaatgec 1680
agaaactcet tcaggegegg ggcecatacca acagteccct tggcegaaatg ctecegagect 1740
gtcaggctty gacaccaaag gataagacca aagttctagt agttcagccc cgtaaaaccce 1800
ctccaacaca accgtgette cggtgtggaa aggtgggaca ctggagecga gactgcacte 1860
agcctegece ceetecgggy ccctgeccce tatgtcagga cccatcecac tggaagegag 1920
attgeccecca gctaaaaace ccgecggagg cagaagaacc cctectageg gatttgectg 1980
ccecttetece ggaggaaaaa aactccccag ggggggagaa ctagtctece cccgaccegg 2040
taacgtgect tccctgette ccecttgtete cctatggcag geccaacaat ctetectcaa 2100
tattaaagtt tccttetteg atcgeccace cectggcatca caggegetece tggacaccegyg 2160

agccggecte actgtcatge cccaggtttt ggeteggggyg ctcacggacce tccaggacac 2220
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caccattctg ggggccggeg gtaaaaccca ctcccagttt aaactcctac ggtgteecggt 2280
acatgtatac ttgcccttec gtagggctce cgtgtccctt ccctcatgte taattgacac 2340
caagaatgag tggaccatca tcggccggga cgtcctgcag caatgccagg gggcccttta 2400
cttaccggag gacctcccgg ccccgaccca gttatcccoceg gtgaccacce ctgcagtcat 2460
cggcttagaa catcttccag agcccccaga ggtcagccag tttcectttaa acctgaacgce 2520
ctccaggcce taatagacct ggtctccaag gcactggagg ctggeccatat cgaaccttac 2580
tctggaccag gcaacaaccc agttttccct gttaaaaaac ccaacggcaa gtggcgattt 2640
atccatgacc tcagggccac taatgccatc accactaccce ttgcctegece cteccecceegge 2700
cccectgate ttaccagecet gccacaggcce ttgccccatce ttcagaccat cgatctcacg 2760
gacgctttct tccagattcc cctcccaaag cgattccage cctacttcge ctttaccatce 2820
ccccagecat taaatcatgg gcctgggage aggtacgctt ggacagtcct tccccaaggce 2880
ttcaaaaaca gccccacget ctttgagcaa cagctggcca gecgtactagg cccagceccega 2940
aaagccttece ccacatccegt catcgtccaa tacatggacg acatcctctt ggcatgeccce 3000
tceccagcacg aactagatca gctggccacce cttaccgcac agctattgtce ctctcatggt 3060
cteccagttt ceccaggaaaa aacccaacge accccaggaa aaatacactt cctgggecaa 3120
atcatacatc cagatcacat cacctatgaa accaccccca ccatccccat taaggcacac 3180
tggacccetga ctgaactgea aaccctecetyg ggggagetee agtgggtete caaggggact 3240
cetgtectee gagaacacet tcactgtete tactcagect tgagaggtet caaagaccce 3300
cgggacacta tcacectteg teatecteac ctecacgete tecacaacat tcagecaagee 3360
ctgcatcaca attgecgegg tegecttgac tetacgetee cectecttgg ccteatette 3420
ctcagtecat ceggcacgac ctcagtecte ttecagacaa atcataaatg geccctagte 3480
tggetecacy ccecccatee ccecgaccage ctatgeccet gggggcacat actegectge 3540
actgtactta cccttgacaa gtatgecttg cagcactatg gccaactatg caaatcatte 3600
catcataaca tgtccaccca ggcectacac gatttegtaa aaaattectce tcacccecage 3660
gtcgecatat taattcacca catgcategg ttetgtgate tgggcagaca gccaccggga 3720
cectggegaa cectettaca acteceggece cttetecggg aaccecaget ccteaggect 3780
gecatttteece tatccccagt ggttatagat caggeccctt gtetgttete tgatgggtet 3840
ccccaaaagg cegectatgt aatttgggac aaggtcatte tcagecageg gteggtecce 3900
ctgceccecce atgccaataa ctcagcacaa aagggggaat tagteggact cctettggge 3960
ttgcaagceg cacagecctg gccatccctt aacattttece tagactcaaa gttecteate 4020
cggtacctee agtcectege tteeggggee ttcecaaggat catccacaca ccaccgtete 4080
caggcgtece tgeccacact cctecaggge aaggtegtgt atcetecacca caccegeage 4140
cacacccaat tgectgatec catctcgace ctcaatgaat ataccgacte tctceattgte 4200
gceceecgtaa cccecttgaa gectgaggge ctecatgeee tcacccacty caaccaacag 4260
gceecetegttt cccacggage caccectgea caggetaage aactegtgea ggectgeege 4320
acctgtcaaa tcattaaccc tcaacaccac atgecgegtg gccacatceg ccgeggecac 4380
tteccaaace acacatggea aggagatgte acccacctta agcacaaacg gacccgatac 4440

tgccteccacyg tectgggtgga taccttetca ggtgeggtat cttgtgtetg caaaaagaaa 4500
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gaaactagca gcgaccttat caaaaccctc ctacatgcca tctecegtget aggcaagccce 4560
ttctcectgtta acacggacaa tggacccgct tacctttcte aggagttcca cgaattctgt 4620
accaccctect gcatcaaaca ctccacccat attccctaca atccgacaag ttcaggectg 4680
gtggagcgca caaatggcat tctcaagaca ctactataca aatatttcect agaccaccct 4740
gacctcececce tagaaagcge ggtttcaaag getctctgga ccattaacca tttaaatgtce 4800
atgcgcccect gtggtaagac tcggtggcag ctccatcaca cccceccect gectectatt 4860
tcecgagteca tacaaaccac tcccaccagg ctacattggt actattacaa aacccctgga 4920
cttaccaacc agcgatggaa agggcccgta caatctcetee aggaagcagce aggagcagcet 4980
ctecttcaag tcagtgacgg ctcgccccag tggatccctt ggcggetcect gaagaagact 5040
gtatgcccaa aacccgacga ccccgaacce gcagggcacg tcgaaacaga ccaccaacac 5100
catgggtaac gtactcttcet taactttatt ggccaccctg ggcatcccag tacttcaggce 5160
cagccggtgt acaatcacgg taggtatctc ctcctaccac tccagcccct gcagcccage 5220
ccagccttta tgtacctggg ccctecgacct tgtgtccatce actaaggacc agctcctcta 5280
cccceectge caaaacctga tcacctattc caactaccac aagacctact ccctgtatcet 5340
ctteccacace tgggtacaaa agecacteeg cegggggett ggatactact cagectecta 5400
ctctgatcct tgctecectac aatgtcccta cctaggaagt caatcatgga cttgccccta 5460
tactggecet gtetegagee caacttggag attetecaca gatgtaaatt tcacccaaga 5520
agtcageegt gtetecctaa aactteattt ctecaaatgt ggttectect taactetgtt 5580
aatagatgece cceggttacg atcegetgtyg gtacctcaca tecgagecta ctecaggaace 5640
cccaacceet cegecactag tecagegacte agacctagag catgtectga ctecttegge 5700
ctectgggee tcecaagatge tgaccctceat ccacctaace ttgcagagca ccaactatte 5760
ctgtatggte tgtattgace gegecagect ctettectgg cacgtattat acactceccaa 5820
catctctagt aatgeccccet caaaacccat cgtecgeccet teccettgece tatcegeccee 5880
gcgaccacag ccctteecct ggacccattg ctatcaacca caggtgcaag ctgtaaccac 5940
cgcaaagtge aataattcca tcatacttec cccattttet cteteteect tgectggtge 6000
cectetecact aggegacgece gggecgtece agtggeggte tggetegttt cegetttgge 6060
cgcagggaca ggaatagcag gaggtgtcac cgggtectta tecctggect ccagtagaag 6120
tetectgtee gaagtggaca aggatattte ccacctcaca cgggecattg taaaaaacca 6180
ccaaaacatt cttcgagtgg cccaatatge cgcccaaaac aggcgagggt tagacctect 6240
gttectgggaa caagggggyce tgtgtaaage gatacaagaa caatgetget tcctcaacat 6300
cagcaatacc catatttcag tcttacaaga gcgaccccct ctagaaactce gggtaactac 6360
tggatgggge ttaaattggg atctaggact ctcccagtgg gecegtgagg ctetecagac 6420
tggtattacc cttttggcec tccttetgtt aatcatcate ctegggecct gecattatteg 6480
ccagctgeaa geecteccee agaggctaca geagegacct gaccagtace ctetcectcaa 6540
ccctgagace cctttataat aacteccgeca atacacccaa caggtceecca tggttgaccece 6600
ctctacegtt cacccacceg cacteccegeta gacctgacga gtccccccat atgtccaaag 6660
tectgttecaa gecagetgat aaccgaaata attctcectaa gttatggtta cattectect 6720

ccagatccett ccttteette tctaatacat caatatagece ttgcaacaag tcacaatacce 6780
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cctcaaacce cagcaggtec atgcacttce gttgttgatg acgcgectcet ctectecttge 6840
gcttectete ccteteetge aatcgctecece tecgeccegege ctecttttec tectgttete 6900
gcaggagceyg ctgaatctec gectgetegt ccaccaggge cctcaggcga gactteeggg 6960
taccatcatt ggcgectecee gaccccaggg ggcggcecttt gecgegcacga cgagegecegce 7020
taccaggcat ctcecctectggt gttgagacct tctttgcceg atcctcectgat gataaccccce 7080
taaaaaattc tataaaaaat tccccgttat ttttttcage ccacttccca ggattceggge 7140
agagcctcct ctatggatac cccgtctatg tgtttggcga ttgtgttcaa gccgattggt 7200
gccccatete cggtggatta tgctccccee gectacateg ccacgcccte ctggecacct 7260
gccccgagca ccagatcace tgggacccca tcgatggacg agttgtcegge tegectcetec 7320
aataccttat ccctegecte ccctecttee ccacccaacg aacctccaag accctcaaag 7380
teccttaccee accaaccact cctgtcacce ccaaggttcee accctectte tttcagtecg 7440
tgcggaggca cagcccctac cgcaacggat gtcttgaaac aacccttgga gagcagetcece 7500
cctcecttge atttectgag ccaggectca ggccccaaaa cgtctacacc atctggggaa 7560
agaccatagt gtgtctatac atctaccagc tgtcccctce catgacctgg cccctcatte 7620
cccatgteat attttgecaac cccaggcage ttggegettt tctaageaat gtgeccecca 7680
agcgattaga agaactcctc tacaaacttt atctacacac cggcgccata atcatcctge 7740
cggaagacge cctgectace accectattte agectgtteg ageaccetgt gtecaaacta 7800
cetggaacac aggacttete ccataccage caaacctgac taccectgge ctgatatgga 7860
cetttaatga tgggteteet atgattteag gaccttgece taaggcaggg cagccatect 7920
tggtagtaca gtectcacta ctaatcetteg agagatttea aaccaaagece tatcatecct 7980
cttacctect cteccaccaa ttgatacagt attectectt ccatcaccte tacttactet 8040
ttgatgaata tactactate cccttetete tactatttaa ggaaaaagag ggagatgaca 8100
gggacaacga ccctetecca ggggegacag caagecccca aggacaaaac tagcagggac 8160
tagtcatcag ccaaaaaggt caactgtctc acacaaataa ggatccgaag gttctgacgt 8220
ceccageccag cctcaaaace aggaaatcca tagaaatgea cctegecectt acccacttece 8280
cctatcatga aaaacaaagg ctgtgacgac tacccectte cccaaaaaat ttgcttaaac 8340
catcaataaa gacagectag cctatataag catgaggatg gttcaggagg gggctegete 8400
tettgeegat cgecctgete acctegagtg tecatcetect ggtcaatcag ttgagacgece 8460
gceggetgece ggtetecetgg ttgtegecace tectgaacca ccecttgggt aagteeccece 8520
ttggtcegag cttggctaca gtttetgtag tegeteccag ggaagtetee gagactgece 8580
aagcctetge ttgcaagget acggecctcee accectette cgegteegtg ttaatctett 8640
cgegecaace gaaaacgaaa gcgectecag ctetettgge ccggggecag gectgageeyg 8700
cgegggegea ccaccttaag ccegetgtac tcaaacceet ccgggagggg ccctttacag 8760
taggecgeeceg tecceceggg ggaaacatac a 8791
<210> SEQ ID NO 82

<211> LENGTH: 7

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence;
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note=gynthetic construct
<400> SEQUENCE: 82

gttaaac

<210> SEQ ID NO 83

<211> LENGTH: 7

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;

note=gynthetic construct
<400> SEQUENCE: 83

tttaaac

<210> SEQ ID NO 84

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence;

note=synthetic construct

<400> SEQUENCE: 84

Glu Arg Arg Arg Arg Cys Arg Glu Glu Leu Glu Glu Arg Lys Arg Gln

1 5 10

15

Lys Lys Glu Arg Arg Gln Gln Leu Asp Cys Ile Asp Met Leu Gly Phe

20 25

Glu Gly Phe Cys Agp Leu Leu Glu Gly Tyr Ile Asp Phe Leu Glu Arg

35 40 45

Glu Ser Gln Gln Leu Arg Ala Gly Cys Glu Glu Ser Leu
50 55 60

1. An isolated primate T-lymphotropic virus (PTLV)
polypeptide, wherein the polypeptide is a HTLV-3 or HTLV-4
gag, pol, env, tax, rex or pro protein selected from the group
consisting of

(i) a HTLV-3 gag protein encoded by a nucleic acid

sequence at least 91.5% identical to SEQ ID NO: 35;
(i) a HTLV-3 pol protein encoded by a nucleic acid
sequence at least 92.8% identical to SEQ ID NO: 1;
(1) a HTLV-3 env protein encoded by a nucleic acid
sequence at least 92.5% identical to SEQ ID NO: 3;
(iv) a HTLV-3 tax protein encoded by a nucleic acid
sequence at least 94.2% identical to SEQ ID NO: 5:
(v) a HTLV-3 rex protein encoded by a nucleic acid

sequence comprising SEQ 1D NO: 49;

(vi) a HTLV-3 pro protein encoded by a nucleic acid
sequence comprising SEQ ID NO: 47;

(vii) a HTLV-4 gag protein encoded by a nucleic acid
sequence comprising nucleotides 750-2024 of SEQ ID
NO: 81;

(viii) a HTLV-4 pol protein encoded by a nucleic acid
sequence at least 71.5% identical to SEQ ID NO: 2;
(ix) a HTLV-4 env protein encoded by a nucleic acid
sequence at least 73.5% identical to SEQ ID NO: 4;
(x) a HTLV-4 tax protein encoded by a nucleic acid

sequence at least 82% identical to SEQ ID NO: 6;

(xi) a HTLV-4 rex protein encoded by a nucleic acid
sequence comprising SEQ ID NO: 61; and

(xi1) a HTLV-4 pro protein encoded by a nucleic acid
sequence comprising SEQ ID NO: 59.

2. The isolated PTLV polypeptide of claim 1, wherein the

protein is encoded by a nucleic acid sequence comprising
SEQIDNO:35; SEQIDNO: 1; SEQIDNO: 3; SEQID NO:
5, SEQID NO: 49; SEQ ID NO: 47, nucleotides 750-2024 of
SEQIDNO: 81; SEQID NO: 2; SEQ IDNO: 4, SEQID NO:
6; SEQ ID NO: 61 or SEQ ID NO: 59.

3. The isolated PTLV polypeptide of claim 1, wherein the

protein comprises:

(1) an amino acid sequence having at least 95% homology
to the amino acid sequence set forth as SEQ 1D NO: 40,
SEQ ID NO: 44, SEQ ID NO: 37, SEQ ID NO: 50, SEQ
ID NO: 48, SEQ ID NO: 46, SEQ ID NO: 57, SEQ ID
NO: 54, SEQ ID NO: 62, SEQ ID NO: 60, or SEQ ID
NO: 58;

(i1) a conservative substitution of 1 or 2 amino acids of the
amino acid sequence set forth as one of SEQ ID NO: 40,
SEQ ID NO: 44, SEQ ID NO: 37, SEQ ID NO: 50, SEQ
ID NO: 48, SEQ ID NO: 46, SEQ ID NO: 57, SEQ ID
NO: 54, SEQ ID NO: 62, SEQ ID NO: 60, or SEQ ID
NO: 58; or

(iii) a deletion of 2 to 6 amino acids of the amino acid
sequence set forth as one of SEQ ID NO: 40, SEQ ID
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NO: 44, SEQ ID NO: 37, SEQ ID NO: 50, SEQ ID NO:
48, SEQ ID NO: 46, SEQ ID NO: 57, SEQ ID NO: 54,
SEQ ID NO: 62, SEQ ID NO: 60, or SEQ ID NO: 58.

4. The isolated PTLYV polypeptide of claim 1, wherein the
amino acid sequence of the protein comprises SEQ ID NO:
40, SEQ ID NQ: 44, SEQ ID NO: 37, SEQ ID NO: 50, SEQ
IDNO: 48, SEQID NO: 46, SEQIDNO: 57, SEQIDNO: 54,
SEQ ID NO: 62, SEQ ID NO: 60, or SEQ ID NO: 58.

5. The isolated PTLV polypeptide of claim 1, wherein the
amino acid sequence of the protein consists of SEQ ID NO:
40, SEQ ID NO: 44, SEQ ID NO: 37, SEQ ID NO: 50, SEQ
IDNO: 48, SEQID NO: 46, SEQID NO: 57, SEQIDNO: 54,
SEQ ID NO: 62, SEQ ID NO: 60, or SEQ ID NO: 58.

6. A method for detecting antibodies to a PTLV in a bio-
logical sample, comprising contacting the biological sample
with the polypeptide of claim 1, wherein binding of antibod-
ies from the biological sample to the polypeptide indicates the
presence of antibodies to the PTLV in the biological sample.

7. The method of claim 6, wherein the PTLV is HTLV-3 or
HTLV-4.

8. The method of claim 6, wherein the biological sample
comprises a body fluid sample.

9. An isolated antibody that specifically binds the polypep-
tide of claim 1.

10. A method of detecting the presence of a PTLV in a
subject, comprising:

(1) contacting a sample from the subject with the isolated

antibody of claim 10; and
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(i) detecting binding of the antibody to the sample,
wherein binding of the antibody to the sample indicates
the presence of PTLV in the subject.

11. The method of claim 10, further comprising obtaining

a sample from the subject prior to step (1).

12. The method of claim 10, wherein the sample s a tissue

sample.

13. The method of claim 10, wherein the PTLV 1s HTLV-3

or HTLV-4.

14. A method of detecting the presence of a PTLV in a

subject comprising;

(1) contacting a sample from the subject with an antibody
directed to the polypeptide of claim 1; and

(i) detecting binding of the antibody to the sample,
wherein binding of the antibody to the sample indicates
the presence of PTLV in the subject.

15. The method of claim 14, further comprising obtaining

a sample from the subject prior to step (i).

16. The method of claim 14, wherein the sample is a tissue

sample.

17. The method of claim 14, wherein the PTLV is HTLV-3

or HTLV-4.
18. A kit for detecting the presence of antibodies that bind
a PTLV in a sample, wherein the kit comprises at least one
polypeptide of claim 1.

19. The kit of claim 18, wherein the PTLV is HTLV-3 or
HTLV-4.
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