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The invention relates to stable immunogenic compositions for prophylaxis and treatment
against any infections caused by Chikungunya Virus. The present invention particularly
relates to compositions of Chikungunya virus (henceforth termed as CHIKV) strains and
use of the subunit antigens of the virus thereof, for prophylaxis, therapeutic treatment and
diagnosis of Chikungunya infections in humans. More particularly, the invention relates to
stable immunogenic vaccine compositions for prophylaxis and treatment against any
genotypes or antigenic variants or mutants of Chikungunya virus conferring an antibody
titer sufficient for the seroprotection for any genotypic variant or mutant for the
Chikungunya virus. The invention also relates to vaccine compositions for immunization
against Chikungunya virus in combination with other bacterial and viral infections selected”
from the following list that include but is not limited to vaccines for Japanese encephalitis
virus, dengue vaccines, West Nile virus vaccine and Chandipura virus vaccine and rabies
vaccines. Combinations with other viral vaccines are also within the scope of the

invention.

BACKGROUND OF THE INVENTION

Chikungunya virus (CHIKV) is an alphavirus of the family Zogaviridae. It is a positive
strand RNA virus that causes a generally non-fatal infection characterized by high fever and
sudden onset of polyarthralgia. Hemorrhagic and neurological manifestations including
seizures, lymphadenopathy, fulminant hepatitis and conjunctivitis not hitherto associated
with CHIKYV infections were reborted since the re-surgent infection in 2005 (Sourisseau et
al., 2007; Kannan et al., 2007). Phylogenetic analyses based on the partial E1 structural
glycoprotein sequences have identified three CHIKV lineages, the West African, Asian and
the East, Central and South African (ECSA) (Powers et al., 2000). Asian lineage circulated
in India and Southeast Asia until it was replaced by the ECSA genotype, which emerged
during the 2005-2006 éutbreak in the Indian Ocean islands (Yergolkar et al., 2006). Sub-
lineages of ECSA strains that had established locally were spread by travellers from endemic

areas to Africa, Asia and Europe and caused local outbreaks (Powers and Logue, 2007).
1
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Nearly 1.39 million suspected cases of Chikungunya virus infection occurred in India in
2006. (National Vector Borne Disease Control Programme (NVBDCP), 2007) which was
caused by the ECSA strain carrying the E1-226A (Arankalls et al., 2007). The EI-A226V
adaptive mutation that increases transmissibility by Aedes albopictus is responsible for the
wide geographical spread of the virus since then (de Lamballerie et al., 2008). Host immune
pressure and resultant site specific mutations in the human leukocyte antigen (HLA) class-1
restricting elements of CHIKV genome are implicated in the explosive Chikungunya virus
outbreaks since 2005 (Tong et al., 2010). Prior art known in the field do not include any
vaccine candidate derived from the ECSA strain. Bharat Biotech International Limited has
earlier developed (disclosed in WO 2008/026225) the 2006 ECSA strain with E1-226A and

its use in the development of potential vaccines against Chikungunya virus infections.

Chikungunya virus strains of the urban (epidemic) transmission cycles show a higher

evolutionary rate than that of the enzootic (sylvatic) cycle, and the difference in the
evolutionary dynamics between the two transmission cycles are influenced by several
factors that determine virus-host interactions such as vector diversity and abundance,
vector larval habitats and herd immunity in the population (Volk et al., 2010). Arboviruses

like Chikungunya interacts with both the arthropod and the vertebrate hosts, and the

. selection pressure on the envelope glycoproteins are driven by preferenées for vector

adaptation and by vertebrate host immune defense mechanisms. Viral evolution tends to
select for mutations in the antigenic determinants involved in neutralization as well as

those residues involved in vector/host adaptation.

The vaccines under development such as that disclosed in WO 2008030220 and in Akahata
et al. 2010 make use of the West African genotype and the E1-A226V isolates. Another
CHIKYV vaccine development is a DNA vaccine (Mallilankaraman et al., 2011) which is
different in scope from that disclosed in this invention. An earlier prototype vaccine which
is a live attenuated vaccine used the Asian genotype of the virus (Edelman et al., 2001).
DNA vaccines have not.been successful in human prophylactic vaccination so far, and live
attenuated CHIKV vaccine caused side effects in human subjects (Edelman et al., 2001)
who received the vaccine. The CHIKV strain used in the earlier vaccine development (WO

2008/026225) was the 2006 ECSA strain with E1-226A. The strains isolated in 2009-2010
: 2
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from India as disclosed in this invention belong to a distinct sub-lineage within the ECSA
lineage and carry novel mutations in the E2 and E1 envelope glycoproteins. One of the
mutations in the E1 glycoprotein in all the isolates reported in the study maps to a region
that determines host vector specificity and is under significant positive selection for
enhanced adaptation to Adis. aegypti, which is the most abundant mosquito vector in the
region and indeed in the tropical countries where prevalence of Chikungunya virus
infection is now endemic. Other novel mutations hitherto unreported are also disclosed.
Thus it is desirable to make a vaccine composition which would confer immunity to the
newly developed and distinct sublineages of the ECSA strain of the Chikungunya virus
which would also confer immune protection to the other mutated strains of the ECSA
strain propagated by the vector Aedis aegypti. Inventors in this application after prolonged
research disclose such an effective vaccine in this application including other additional
advantages over the earlier vaccine (WO 2008/026225) such as new methods of
inactivation of the virus and improved formulations with novel adjuvants that enhance the
immunogenicity of the inactivated viral vaccine and the recombinant subunit vaccines and

virosomes which are also included herein this invention.

DISCLOSURE OF THE INVENTION

The present invention provides a stable vaccine composition that is capable to prevent as
well as provide treatment from infections caused by Chikungunya virus. The said vaccine
composition is applicable to any genotypic variants of the Chikungunya virus for

prophylaxis and treatment thereof.

The invention provides for a stable vaccine composition that is capable to prevent as well

as provide treatment from infections caused by Chikungunya virus propagated by any

 suitable vector which includes prevention and treatment of Chikungunya infections

propagated by the vectors Aedis albopictus and Aedis aegypit which happens to be the

most commonly adaptable vectors of the Chikungunya virus.
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The invention provides for a stable vaccine composition which is effective against any
genotypic variants of the Chikungunya virus particularly of the ECSA strain and its

particular distinct and unique sublineages as applicable thereof.

The invention provides for a stable vaccine composition wherein the antigenic component
of the vaccine includes the whole inactivated virion or the subunit antigens of the
recombinant CHIKYV viral strains that can be expressed as Virus Like particles (henceforth
termed as VLPs) in combination of suitable pharmaceutically acceptable carriers,

stabilizers, and adjuvants,

The invention provides a method for preparation of a stable vaccine composition that is
capable to elicit an immune response sufficient to prevent as well as provide treatment
from infections caused by any genotypic mutants or variants of Chikungunya virus
including inactivation of the CHIKV virus and mixing with adjuvants in appropriate

amounts.

The invention provides antibodies so generated against the Chikungunya virus strains or its

subunit antigens useful for diagnosis of Chikungunya virus infections in humans.

The invention relates to provide major antigenic determinants of the Chikungunya virus
which are suitable as effective vaccine candidates and nucleotide and protein sequences

disclosed thereof.

The invention includes combined vaccine compositions which are effective for prophylaxis
and treatment of infections caused by Chikungunya virus and other other bacterial and
viral infections selected from the following list that includes but is not limited to vaccines
for Japanese encephalitis virus vaccines, dengue vaccines, West Nile virus vaccine and

Chandipura virus vaccine and rabies vaccines.
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SUMMARY OF THE INVENTION

According to one aspect of the invention, the invention includes vaccine compositions

which specifically contain the whole inactivated virion or the subunit antigens of the
CHIKYV virus strains. The compositions of the present invention more particularly relate to
vaccine capable of eliciting protective antibody and strong T cell responses against

Chikungunya virus infection.

Another aspect of the invention is to provide a vaccine composition, comprising one or
more Chikungunya virus antigens, wherein the Chikungunya virus antigens are derived
from one or more Chikungunya virus isolates selected from TNO01610, TNO015110,
TN06210, TN06310, TN06410, and AP109 comprising a nucleotide sequence as provided
in any one of SEQ ID NO. 1 to SEQ ID NO. 6 and SEQ ID NO. 15 to SEQ ID NO. 20.

Another aspect of the invention is to provide inactivated recombinant CHIKV vaccines

along with appropriate adjuvants that offer high protective efficacy.

Yet another aspect of the invention of the present invention more particularly relate to

vaccine capable of eliciting protective antibody and strong T cell responses against

Chikungunya virus infections.

One another aspect of the invention relate to methods of preparing and using Chikungunya
virus (CHIKV) antigens of defined sequences expressed as recombinant proteins, virus like
particles and as virosomes which are used to elicit protective immune response. The
potency of such subunit vaccines are comparable to that elicited by the vaccine consisting
of whole inactivated virion of CHIKV that are inactivated with reagents under conditions

that confer high immunogenicity to the vaccine.
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Another aspect of the invention relates to methods of inactivation of the virus which
comprises heat, gamma irradiation, ultraviolet light or chemically inactivated whole virion
of Chikungunya virus isolates in a stable formulation. A combination of two or more
inactivating agents has also been used with similar effect. The virus isolates disclosed in
the invention are used in vaccine development, and all the methods are applicable to any

genotypes or genotypic variants/serotypes/strains/mutants of Chikungunya virus.

One another aspect of the invention is to provide vaccine compositions against
Chikungunya virus that elicit strong immunological response when administered
parenterally, preferably intradermally, intramuscularly or sub-cutaneously in mammals
preferably in humans, and are effective when administered mucosally and by other routes

such as oral routes.

Yet another aspect of the invention is to provide antibodies against Chikungunya virus or
the subunit antigens thereof to be used for treatment and diagnosis of Chikungunya virus

infections in mammals, preferably humans.

Another aspect of the invention is to provide a method of eliciting a protective immune
response in a human individual against Chikungunya virus infection comprising

administering the vaccine composition as described herein to a human.

Another aspect of the invention is to provide use of the vaccine composition as described
herein in the preparation of a vaccine formulation for eliciting a protective immune

response in a human individual against Chikungunya virus infection.

Another aspect of the invention is to provide use of one or more Chikungunya virus
isolates comprising a structural polyprotein gene sequence as provided in any one of SEQ
ID NO. 1 to SEQ ID NO. 6 in the preparation of an immunodiagnostic agent for detection

of Chikungunya virus infection in a human.
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One another aspect of the invention is to provide a composition for eliciting protective
antibody and strong T cell responses either singly or in combination with other vaccines
included within the scope of the invention. The other vaccines in combination are but not
limited to vaccines for Japanese encephalitis virus vaccines, dengue vaccines, West Nile

virus vaccine and Chandipura virus vaccine and rabies vaccines.

Any discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the
field relevant to the present disclosure as it existed before the priority date of each claim of

this application.

Throughout this specification the word "comprise", or variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated element, integer or step,
or group of elements, integers or steps, but not the exclusion of any other element, integer

or step, or group of elements, integers or steps.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1:

Immunogenicity of CHIKV whole virion antigen inactivated by several inactivation
methods were tested for potency. The details of inactivation procedures are provided in
Example 2. Potency of the 15 pg of the inactivated viral vaccine was tested in three
intramuscular injections in 4-6 week old Balb/c mice (8 nos per group) at intervals of 0, 7
and 21 days and bled 7 days after the last dose administration. Only a single dose of the
live virus was administered for comparison. The potency of the vaccine preparations were

tested by estimating the titer of neutralizing antibodies by PRNTSsq

6A
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Figure 2:

Immunogenicity of the CHIKV vaccine preparation with and without adjuvants was tested

in three intramuscular injections in 4-6 week old Balb/c mice (8 nos per group) at intervals
5 of 0,7 and 21 days and bled 7 days after the last dose administration. The composition of

the adjuvanted vaccine formulations are provided in Example 5. The potency of the

vaccine preparations were tested by estimating the titer of neutralizing antibodies by
PRNT30,

10 DETAILED DESCRIPTION OF THE INVENTION

6B
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No detailed study on evolution of CHIKV sserotypes due to sequence diversity has been
reported. We report for the first time the adaptive evolution of ECSA strains of CHIKV to
Ae.aegypti as found in the 2009-2010 virus isolates from India. Incidentally, de.aegypti is
the most prevalent vector in India and indeed in several tropical countries. Despite unique
mutations in isolates reported in the current invention, the virus strains cross neutralize the
Asian genotypes and various ECSA sub-lineages of CHIKV indicating that they are good
candidates for vaccine development. Using virus strains or antigens derived from such
strains thereof, that are better adapted to the most prevalent vector in the region is
important for vaccine development rather than using strains of West African or Asian
genotype which are not so widely prevalent now than the ECSA genotype. Even among the
ECSA genotype, using candidates such as LR2006 isolates from Reunion Island that carry
E1-A226V mutation which is an adaptive mutation to increase transmissibility in
Ae.albopictus is less advantageous as Ae.albopictus vector in India is prevalent widely
only along the West coast of India such as in the states of Kerala and South coastal
Karnataka, whereas the mosquito vector that is most abundant in the rest of the country is
Ae.aegypti. The virus strains isolated and reported in this invention are unique in that they
show adaptive evolution to Ae.aegypti and at the same time also infect Ae.albopictus.
Apart from the unique mutations that increase adaptation to Aedes aegypti, the advantage
of the invention is that the virus isolates cross neutralize the Asian genotypes and various
ECSA variant strains and hence are good candidate vaccines. Hence, a subunit vaccine
derived from the virus antigens or recombinant antigens of these isolates are good vaccine
candidates as well, as the recombinant véccine antisera also cross neutralizes the different

genotypes and genotypic variants.

Hence, using the Indian virus strains that show unique adaptation to Ae. aegypﬁ and also
infects Ae.albopictus is advantageous than using the West African, Asian or ECSA El1-
226A and other variant strains as Ae.aegypti is the most widely prevalent vector in the

India which has the highest incidence of CHIKV infection in the world.

The Chikungunya virus isolates within the scope of the invention are those that belong to
the ECSA (East, Central and South African) genotype whose structural polyprotein

sequence comprises of the capsid, E3, E2, 6K and El (C-E3-E2-6K-E1) proteins. The
7



10

15

WO 2012/172574 PCT/IN2012/000432

isolates obtained from the Indian epidemic of 2009-2010 are unique in the sequence
reported so far. The structural polyprotein sequence comprising the C-E3-E2-6K-El
proteins have been deposited in the public sequence repository (GenBank) on 27th April
2010 and have been assigned the accession numbers HM159385 to HM159390. The
sequences were published in March 2012 after the date of filing the provisional patent. The
unique nucleotide sequences reported in ‘this invention are SEQ ID NO.1 (isolate
TNO01610), SEQ ID NO.2 (isolate TN15110) SEQ ID NO.3 (isolate TN06210), SEQ ID
NO. 4 (TN06310), SEQ ID NO. 5 (TN06410) and SEQ ID NO.6 (AP0109), whose
corresponding protein sequences when translated are SEQ ID NO.8, SEQ ID NO.9, SEQ
ID NO.10, SEQ ID NO.11, SEQ ID NO.12 and SEQ ID NO.13 respectively. The CHIKV
strain CHIKV/03/06 has structural polyprotein of SEQ ID NO.7 and was isolated during -
the 2006 Indian epidemic, the corresponding protein sequence is SEQ ID NO.14. The
names of the virus isolates are provided in the brackets. The full length genomic RNA
sequences of the above mentioned virus isolates of the current invention are provided in

SEQ ID NO.15 to SEQ ID NO.20.

The sequence of the isolates disclosed in the invention have unique genetic signatures such as

20

25

30

the combination of T1766C (E2-V264A) + A3058G (E1-K211E) + 3104C (E1-226A) in the
structural polyprotein -sequence in addition to other amino acid changes when compared to
the S27 African prototype (Gen Bank Acc No. AF369024). The position of nucleotide
substitution in the structural polyprotein and the corresponding amino acid change in the
individual proteins within the polyprotein is indicated in brackets. Other unique mutations
that are being reported are Capsid-A232V in TN06310, E3-D40N in TN15110, E2-K47N in
TN06210, E2-GS55R in TNO01610 and AP0109, E2-K66E in TN064110, E1-P58L in
AP0109, and E1-GI95R in TN15110 and TN06310. Codon by codon analyses by
maximum likelithood estimates of ‘@’ (the ratio of non-synonymous to synonymous
substitutions) of the ECSA strains show that the amino acid mutation E1-K211E in the
isolates reported in the invention (of SEQ ID NO. 8 to SEQ ID NO.13) is under significant
positive selection (posterior probability of >0.97; p<0.05) and is suggestive of adaptive
mutation to increase infectivity in the Aedes mosquito vectors, particularly in Aedes aegypti.
The amino acid residue E1-211E is conserved in the Asian genotypeé of CHIKV which are

circulated by 4e.aegypri. Additional mutations disclosed in this invention such as the three
8 .
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novel mutations E2-K47N, E2-G55R and E2-K66E also clﬁéter in the same region of the E2
protein that are reported to increase the infectivity of the Sindbis virus in Aedes aegypti.
The E2 aa 52 — 82 region is exposed at the top of the spike, which is the point of contact
with cellular. receptors. Codon by codon maximum likelihood estimates of ‘@’ by SLAC
5 (Single Likelihood Ancestor Counting), eFEL (Fixed Effects Likelihood),iiFEL (internal
Fixed Effects Likelihood) and REL (Random Effects Likelihobd) identified amino acid sites
across the capsid and the structural glycoproteiné under significant purifying selection.
Among the amino acid sites that were negatively selected, the E2-199Y residue was
selected as the genetic loci under most significant purifying selection by all the four
10 likelihood estimates (posterior probability >0.99 by REL, p<0.01 by iFEL, p=0.001 by
SLAC and p=0.00 by eFEL). E2-199Y is an important residue in Chikungunya virus

determining virus fitness in mosquitoes.

Viral evolution tends to select for mutations in the antigenic determinants involved in}i

15 neutralization as well as those residues involved in vector/host adaptation. Because of it

b
high immunological specificity, the serum neutralization test is often the gold standard®:

against which the specificity of the other serological techniques is evaluated. The antisera

raised against the virus isolates reported in the invention neutralized the virus isolates of

Asian and ECSA lineages and several variant strains of ECSA genotype including the E1-
20 A226V ECSA variant strain, indicating that they are good vaccine candidates as they havéfg’.fg

A

broad neutralizing activity.

The properties of Chikungunya virus particles as an immunogen, adaptation and propagation

- of the virus in host cell lines to a high titer, determination of the identity of the virus by RT-

25 PCR, methods of purification and inactivation of the virus, preparation of stable vaccine
formulation in a pharmaceutically acceptable carrier suitable for administration in humans,

the viral assays and tests for vaccine potency in animal models are also within the scope of

the invention. The virus particles obtained from infected patients or isolated from the
vectors of the virus where the virus resides, are adapted in cell lines and propagated in vitro

30 incell culture in several passages.
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The use of the CHIKYV strains in the development of an inactivated whole virion vaccine is
one aspect of the invention. The Chikungunya virus strains were infected in mammalian cell
lines for production of the virions. The mammalian cells iﬁclude but are not limited to Vero
cells (ATCC CCL-81), MRC-5 or any other cell line suitable for vaccine production for
human use.

The whole virions obtained from cell culture were inactivated with different inactivating
agents. The optimum time, temperature and use of stabilizers such as sugars like sucrose,
lactose, trehalose and other sugars and sugar combinations, and the addition of sugar
alcohols such as mannitol or sorbitol either alone or in combination with different sugars,
addition of human serum albumin either alone or in combination with sugars, amino acids
and sugar alcohols during the inactivation process are within the scope of the invention. The
virus was rendered non-infectious by inactivating either by heat, gamma irradiation or ultra
wviolet light or by chemical means with formalin and beta-propiolactone (BPL) among others
under conditions that retained high immunogenicity of the vaccine preparation. The
conditions of virus inactivation were optimized and are presented ih Example 2. Chemical
inactivating agents are selected from the following list which includes but is not limited to:
formalin, beta-propiolactone, glutaraldehyde, N-acetylethyleneimine, binary ethyleneimine,
tertiary ethyleneimine, ascorbic acid, caprylic acid, psolarens, detergents including non-
ionic detergents etc. is added to a virus suspension to inactivate the virus. The concentration
of the sugars, sugar alcohols, human serum albumin and amino acids either when used
alone or ih various combinations were in the concentration range of 0.01% to 20%,
preferably 0.1% to 10% and most preferably 0.1% to 5%. Time and temperature of
inactivation in the presence of the stabilizers were optimized from 2-8°C to 37°C for
varying period of time such as 30 min to 20 days. Such vaccine formulations were highly

immunogenic and elicited protective neutralizing antibodies.

The structural glycoproteins C-E3-E2-6K-El of the Chikungunya virus are the major
antigenic determinants. Hence, the structural glycoproteins are excellent vaccine candidates
for subunit vaccine for prophylaxis of CHIKV infections. The sequence of the structural
proteins as defined in SEQ ID NO.8 to SEQ ID NO. 14. The recombinant non-structural
proteins are also'immunogenic and are good candidate vaccines. The eukaryotic expression

system of choice includes mammalian cells, baculovirus in insect cells, and yeast cells of
10



10

15

20

25

30

WO 2012/172574 PCT/IN2012/000432

any species, most preferably Pichia pastoris or Saccharomyces cerevisiae. Genes encoding
the subunit antigens were alsp expressed in prokaryotic cells such as E.coli using any of the
suitable prokaryotic expression vectors. Pichia pastoris as recombinant expression host is
advantageous at industrial scale as it is cost effective for large scale manufacture compared
to other eukaryotic expression systems. Recombinant proteins derived from Pichia pastoris
have been successfully commercialized and have been found safe for human use. The
structural proteins such as C—E‘3-E2-6K-E1 of the sequences disclosed in this application are
capable of assembling into ‘virus like particles’ (VLPs). Alternatively, the VLPs contain
only the E3-E2-6K-El or E2-6K-E1 or only E2-E1 proteins and are immunogenic and
elicited protective immune response when administered in animals. The subunit antigens
comprising E3-E2-6K-El or E2-6K-E1 are also capable of assembling into virosomes as
CHIKYV is an enveloped virus. Virosomes comprising E3-E2-6K-E1 or E2-6K-E1 or only
E2-El1 are also immunogenic. The liposomes and virosomes can contain different
combination of lipid soluble substances which include but are not limited to cholecalciferol,
cholesterol, phospholipids etc. and the viral envelope proteins. The methods for virosomes
preparation such as solubilization of the virus particles with detergents or with short chain
phospholipids and reconstitution of the envelope proteins after removal of the chaotropic
agents and the non-envelope proteins and RNA that are applicable to any enveloped virus ‘

are also applicable to CHIKV.

Purification of the virus was achieved by physical or chemical means and preferably by a

combination of both. Physical methods utilize the physical pfoperties of the virus such as

'density, size, mass, sedimentation coefficient etc. and include any of the following

techniques but are not limited to: ultracentrifugation, density gradient centrifugation,
ultrafiltration etc. Purification through chemical means employs methods such as
adsorption/desorption through chemical or physiochemical reactions such as ion exchange
chromatography, afﬁnity chromatography, hydrophobic interaction chromatography, gel
filtration chromatography, hydroxyapatite matrix, salting with inorganic salts one “such
example being ammonium sulphate, and by the use of proprietary Himax ™ technology,
organic salts and organic compounds such as polyethylene glycol. Purification of the virus or
the recombinant virus antigens was achieved by either one or a combination of two or more

of the above mentioned methods.
' 11
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The antigenic compositions of the above mentioned CHIKV candidate vaccines, such as the

inactivated whole virion vaccines or the recombinant vaccines were formulated in

pharmaceutically acceptable carrier for immunization in mammals, preferably humans. The
Chikungunya virus vaccine formulation was adjuvanted and adjuvants were selected from
the following list, which includes but is not limited to: alum; calcium phosphate; inulin of
any polymorphic form, preferably gamma inulin, adjuvants containing inulin in
combination with other organic and inorganic compounds such as aluminum hydroxide,
aluminum phosphate, aluminum sulphate phosphate and calcium phosphate; liposomes,
chitosan and complex carbobhydrates such as dextran, dextrins, starch, inulin, mannans and
glucomannans, galactomannans, beta-glucans, heparin, cellulose, pectins and pectinates,
lectins and any other carbohydrates either synthetic or derived from any source, any
biodegradable and biocompatible polymers, such as poly lactide and poly(lactide co-
glycolides; PLG) or PLGA; any emulsions including but not limited to oil in water
emulsions one such example being ASO3, other squalene based adjuvants such as MF59
etc., any water in oil emulsion; liposomes prepared with cholecalciferol as one of the
ingredients along with other 1ipidvsoluble compounds; liposomes of other compositions;
RIBI adjuvant systems, saponins including but not limited to QS-21, QuilA, tomatine,
ISCOMs, ISCOMATRIX ete, lipopeptides, glycopeptides, lipopolysaccharides, muramyl
dipeptides and any peptide based adjuvants, oligonucleotides, any TLR ligands as
adjuvants, any cytokine, vitamins and non-toxic bacterial toxins etc. The most compatible
and cost effective adjuvant was selected in the final vaccine formulation after testing for
immunogénicity which was enhanced by the addition of adjuvants. In addition to the above,
any other organic and inorganic substances that have good immunopotentiating activity can
also be used as adjuvants either singly or in combinations to enhance the immunogenicity of

Chikungunya virus vaccines. In addition to the inactivated whole virion vaccine, the

aforementioned adjuvants or adjuvant combinations are also effective with recombinant

Chikungunya virus vaccine using recombinant subunit antigens either when presented as
virosome, virus like particles (VLPs) or when expressed, purified and formulated as
individual recombinant proteins. The use of suitable adjuvants in the vaccine formulations
reduces the amount of antigen required and helps in the manufacture of low-cost vaccines

thus conferring economic advantage.

12
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The buffer used in the formulations is phosphate or phosphate-citrate buffer or any other
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pharrhaceutically acceptable buffer. The vaccines optionally contain preservative(s),
stabilizer(s) etc. The excipients were selected from a list that includes but is not limited to
reducing and non-reducing sugars, sugar alcohols such sorbitol and mannitol, glycerol,
amino acids, human serum albumin, inulin, thiomerosol and a choice of adjuvant from the
aforementioned list of adjuvants. The excipients are added in the range of 0.01% to 20% for
the liquid formulation and upto 60% of the total solids for a lyophilized formulation. The
véccine formulations were also presented as emulsions, either as water in oil emulsion or as
oil in water emulsion. Such emulsions of vaccine antigens contain preservatives and
stabilizers and other adjuvants. Such a stable formulation of the immuno gen either in a liquid
or in a lyophilized form and after reconstitution in a pharmaceutically acceptable buffer or
water is suitable for administration parenterally in human host and is also formulated for
mucosal administration. The vaccine formulations were highly immunogenic and neutralized

homologous and heterologous CHIKV strains.

For potency testing of the vaccine, the vaccine formulations were tested in Balb/c mice and
rabbits. The resultant serum is assayed by in vifro neutralization tests and the antibody titer
is determined by ELISA. Seroconversion was observed in the animals immunized with the
vaccine formulations described in the present invention. Efficacy of the recombinant
vaccine in offering a protective immune response was comparable with the whole virion
vaccine and the titers of the neutralizing antibody responses were determined by either
serum neutralization test (SNT), plaque reduction neutralization test (PRNTsp) and ELISA
among other methods. Passive immunization of the vaccine antibody offered good
protection against virus infection indicating therapeutic use of CHIKV antibodies. The
presence of virus-in infected patients samples were accurately determined using CHIKV
antibodies. Chikungunya virus vaccine obtained by the methods included in the scope of the
current invention elicits strong neutralizing antibodies in combination with other vaccines.
The vaccines that can be included in the combination are selected from the following list
that includes but is not limited to vaccines for Japanese éncephalitis virus, Dengue vaccines,
West Nile virus vaccine and Chandipura virus vaccine and rabies vaccines. Combinations
with other viral vaccines are also within the scope of the invention. As known to those

skilled in the art, a bivalent or polyvalent vaccine can be prepared by mixing vaccines
13
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produced from two or more CHIKYV strains, and is mixed in a suitable ratio based on the
antigen content. Such mixing provides a vaccine preparation having a broad antigenic

spectrum for protection against the infection.

5 According to the present invention, the methods and compositions of CHIKYV strains of the
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current invention is applicable to any CHIKV strain. The vaccines of this invention offered
good immune protection against plural strains of CHIKV in addition to the virus strains
used in production of the vaccine. The CHIKYV isolates reported in the study have broad
neutralizing activity as they cross neutralize different genotypes /genotypic variants / strains
of CHIKV and are ideal vaccine candidates for development of whole inactivated virion
vaccine or recombinant vaccines comprising the antigens derived from these virus isolates.
The methods disclosed in the invention are applicable to any genotype/genotypic
variants/serotype/strain of Chikungunya virus and as demonstrated offer good cross

protection against multiple gentotypes/genotypic variants of the virus.

The invention is further described in the following examples. It should be noted that features,
integers, characteristics, ranges, compounds, and/or groups described in conjunction with a
particular aspect, embodiment or example of the invention are to be understood to be
applicable to any other aspect, embodiment or example described herein unless

incompatible therewith and should be considered within the scope of the invention.

Example 1: Isolation of virus strains

The virus strains were isolated from blood samples collected from febrile patients with their
informed consent during an epidemic outbreak in India in 2009-2010. The blood samples
were collected 'during the acute phase of Chikungunya virus infection when patients
reported high fever, acute polyarthralgia and painful swelling in joints and rashes. The
patients’ sera samples were transported on dry ice to the laboratory. About 0.05 ml of the
serum was used for infection of Vero cells (ATCC No. CCL-81) in 25%cm flask in medium
containing DMEM (Dulbécco’s Modified Eagle Medium; Sigma- Aldrich Catalog #
D5523) containing 1% fetal bovine serum (FBS). The flasks were incubated at 34°C to

37°C. The virus was harvested 48 hours after infection. Scaled up cultures of the virus were
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made in cell stacks or in cell factories or in bioreactors in liquid cﬁlture All the blood
samples were negative for Dengue infection by specific IgM ELISA (Natibnal Institute of
Virology, Pune). The infectious titer of the virus increased more than 10 fold after the virus
particles were passaged once in suckling mice brain or after passage in mosquito cell lines

such as C6/36 cells, and also after repeated passage of the virus in cell culture in vitro.

Example 2: Purification and inactivation of CHIKYV virus

The two virus isolates TN01610 and TN15110 were purified from the infected Vero cell
monolayers from scaled up cultures by initial ultrafiltration to remove cellular debris, and
by filtration and concentration through a 300 kD membrane followed by purification by ion
exchange and gel filtration column chromatography. Heat inactivation of the virus was
carried out at differeﬁt temperatures ranging from 45°C to 60°C for 30 min to 4 hrs and
optimally at 56°C for 30 min. Inactivation by ultraviolet (UV) light was done at 254 nm for -
varying period of time from 30 — 120 min on ice, and optimally for 40 min. Chikungunya
virus was inactivated effectively by formalin at ratios upto 1:3000 for formalin:virus at 2°C
-8°C upto 7 days, and with beta propiolactone at 1:1000 to 1:2500 (beta
propiolactone:virus) for upto 7 days at 2°C -8°C. In both the cases, the time of inactivation
was reduced to 24-48 hrs when carried out ét ambient temperatures of +20 - 250C. Formalin
and beta propiolactone were removed by dialysis. During inactivation, use of additives such
as glycine, mannitol, sorbitol and sugars and sugar combinations increased the stability of
the vaccine preparation. The sugars used may be selected from sucrose, lactose, trehalose,
maltose at varying concentrations from 0.5% to 5%. Inactivation of the virus by gamma
irradiation was carried out by exposure of the virus samples to a dose of 10 kGy (Kilo Gray)
to 25 kGy from a Co source (Ms.Gamma Agro-Medical Processings Pvt.Ltd. Hyderabad)
and optimally to 20 kGy. Complete inactivation of the virus samples by all of the above
methods were confirmed by three serial passages in Vero cells for absence of virus
cytopathic effect, and additionally by the absence of growth abnormalities and death when
inoculated by intracerebral route in the brain of 2-day old mice. The inactivated virus

antigens were tested for potency as candidate vaccines..
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Example 3: Reverse Transcriptase- Polymerase Chain Reaction (RT-PCR) and

Sequencing:
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Viral RNA was isolated using Absolutely RNA Miniprep kit (Stratagene, La Jolla, CA)
from infected Vero cells (ATCC CCL-81), after a single passage. RT-PCR was carried out
using the AccuScript High Fidelity 1% Strand cDNA Synthesis Kit (Stratagene) as per the
kit protocols, and the 3,747 bp structural polyprotein gene was amplified with the PfuUltra
High—Fidelity DNA polymerase (Stratagene). PCR primers were designed based on the
consensus sequence of the S27-African prototype (AF369024) and the Indian 2006 isolate
(HM159384), and used to amplify overlapping sequences of the structural polyprotein gene.
PCR reaction consisted of initial denaturation at 95°C for 1 min, followed by 32 thermal
cycling steps at 94°C for 40 sec, annealing at 52-65°C (depending on the primer sets) for 30

sec and extension at 70°C for 3 min, followed by final extension at 70°C for 10min. PCR

products were. purified by QIAquick gel extraction kit (QIAGEN, Hilden, Gerfnany) after

separation on 1% agarose gel and used for DNA sequencing. Nucleotide sequencing of
CHIKV structural polyprotein gene gel purified PCR products were sequenced on both
strands of DNA by BigDye terminator v3.1 reaction (Applied Biosystems, Foster City, CA)

and the sequence data was analyzed using Sequencher v4.7 (GeneCodes, Ann Arbor, MI).

- The sequences were deposited in GenBank on 27™ April 2010 before filing the provisional

patent and published by GenBank on 02 March 2012. The unique nucleotide sequences
reported in this invention are SEQ ID NO.1 (isolate TN01610), SEQ ID NO.2 (isolate
TN15110) SEQ ID NO.3 (isolate TN06210), SEQ ID NO. 4 (TN06310), SEQ ID NO.5
(TN06410) and SEQ ID NO.6 (AP0109), whose corresponding protein sequences when
translated are SEQ ID NO.8, SEQ ID NO.9, SEQ ID NO.10, SEQ ID NO.11, SEQ ID
NO.12 and SEQ ID NO.13 respecti'vely. The CHIKV strain CHIKV/03/06 has structural
polyprotein gene of sequence SEQ ID NO.7 and was isolated during the 2006 Indian
epidemic and its corresponding protein sequence is SEQ ID NO.14. The names of the virus
isolates are providéd in the brackets. For complete genomic RNA sequences, _the
sequencing reactions were performed using sequencing by synthesis (SBS) technology on
the Illumina GAIIx (Genotypic Technology Pvt. Ltd. Bangalore). The complete nucleotide
sequences (in the form of cDNA) of the virus genomic RNA of the above mentioned virus

strains are provided in SEQ ID NO.15 to SEQ ID NO.20. Mutations identified with
16
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reference to strain S27-African prototype (AF369024) were mapped to the individual

structural proteins and are presented in Table 1.

TABLE 1. Unique mutations in the Chikungunya virus structural genes reported in this

study.
Amino acid ‘strain v
position Nucleotide | S27- CHIKV/03 TN01610| TN151100 | TN06210 | TN06310 | TN06410 | AP0109
change in | African /06
polypeptide | prototype
Poly- | Protein .
peptide
232 C-232 c695t A \Y
301 E3-40 2901a D N
372 E2-47. alllét K N
380 E2-55 gl138a G R R
391 E2-66 all71g K E
589 E2- .| t1766¢ A% A A A A A
264
867 E1-58 ¢2600t P L
1004 El- 23010c G R R
195
1020 El- a3058g K E E E E E E
211

Unique mutations identified in the capsid, E1, E2 and the E3 structural glycoproteins in the
2009-2010 CHIKYV isolates from the States of Tamil Nadu and Andhra Pradesh.

“.” Amino acids identical to the reference strain S27-African prototype (AF369024). The
GenBank accession numbers of the isolates from Tamil Nadu are HM159385 (TN01610),
HM159386 (TN15110), HM159387 (TN06210), HM159388 (TN06310), HM159389
(TN06410), and from Hyderabad, Andhra Pradesh are HM159384 (CHIKV/03/06) and
HM159390 (AP0109).

Example 4: Phylogenetic Analyses and Inference of Selection Pressure

17
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The sequences reported in this study and those retrieved from GenBank were screened for
recombination by the Genetic Algorithm Recombination Detection (GARD) (Kosakovsky
Pond et al. 2006) prior to phylogenetic analysis. Evolutionary analyses were performed in
MEGAS (Tamura et al. 2007) using I_(imura-2 parameter model of nucleotide substitution
with 1000 bootstrap replicates. Multiple sequence alignment was performed using
ClustalW2.0.3. The ECSA structural polyprotein sequences from 2005-2010 retrieved from
GenBank and those reported in the study were used in the inference of selection pressure on
the ECSA lineage. About 52 unique sequences were short listed by Hyphy (Pond et al. 2005)
from 58 sequences retrieved from GenBank for the analyses. Codon-based Maximum
Likelihood estimates of w or the dN/dS (the ratio of non-synonymous to synonymous
substitutions) were inferred by Random Effects Likelihood (REL), Fixed Effects Likelihood
(eFEL) and selection along the internal branches of phylogeny was tested usirig Internal
Fixed Effects Likelihood (iFEL) method in HyPhy. In the likelihood methods, positive
selection was inferred as significant if the p value of the likelihood ratio test (LRT) was less
than 0.05 or when the Bayes factor was equal to or larger than 100 for a site. Statistical
testing of positivé selection operating on the entire protein was inferred by Single Likelihood
Ancestor Counting (SLAC) method in HyPhy. Inference of w by empirical Bayesian method
using LRT (Likelihood Ratio Test) with the MEC (Mechanistic‘ Empirical Combination) |
model for positive selection, and M8a model for purifying and neutral selection was carried
out using Selecton v2.2 (Stern et al. 2007). The amino acid sites of CHIKV structural
proteins under significant positive and purifying selection is provided in accompanying
Table II.

TABLE II. Amino acid sites of CHIKV structural proteins under significant positive and
' purifying selection

Codon no. in Positively Negatively
Method structural selected selected p-value Posterior Bayes factory
polvprotein amino acid aming acid probability .
REL 523 E2-198R 0.87 111.55
524 E2-199Y 0.999 505.10
645 E2-320T 0.86 100.71
711 E2-386A 0.87 108.86
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1020 E1-211K 097 53215

1035 E1-226A 098 773.33

1078 E1-260V 0.86 100.10

113 E1-304 P 0.88 120.58
iFEL 28 ' Cocasl oo

273 . E3-12N 0.008

326 E2-1S 0.036

397 E2-72N 0.008

524 E2-199Y 0.003

834 E1-25S 0.036

909 E1-100N 0.005

916 E1-107H 0016

1020 E1201K 0.040

1035 E1-226A 0,006

1120 | E1-311D 0.042

1245 » E1-436F 0.009

The amino acids under positive selection in the capsid (C) and in the E1, E2 and E3
glycoproteins in the 2009-2010 Indian CHIKYV isolates were inferred by Random Effects
Likelihood (REL) and by Internal Fixed Effects Likelihood (iFEL) methods using the HyPhy
5 package. The amino acid sites under significant positive and purifying selection in the E1
and E2 proteins respectively (Bayes factor >500, posterior probability >0.97 and p<0.05) are
indicated in boldface. tBayes factor is statistical estimation of posterior odds/prior odds for

positive selection (dN>dS) at the site.
10 Example S: Cloning and Expression of the Structural Polyprotein Sequences

The virus isolates reported in this patent was used as the source for cloning and expression of
all viral antigens. The complete open reading frame of the Chikungunya virus structural
polyprotein encoded by the SEQ ID NO.1 was amplified by RT-PCR of the viral genomic ‘
15 RNA using the primers CHKVCPFP as the forward primer and CHKVEIRP as the reverse -
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primer to obtain a ~ 3747 bp PCR fragment. The sequence of the PCR primers used for PCR

amplification is:

CHKVCPFP: ‘
55" ACAGAATTCATATGGAGTTCATCCCAACCCAAAC 3’
‘ !
CHKVEI1RP: i
5 AATTGGATCCGCGGCCGCTTAGTGCCTGCTGAACGACACGC 3’
The PCR fragment was digested with Ndel and BamH1 and cloned into the Ndel and
10 BamHI sites of the prokaryotic expression vector, pET-11B and the recombinant plasmid
containing the insert was transformed in E.coli DH5a. The recombinant plasmid DNA
isolated from DH5a was uséd to transform the F.coli strain BL21(DE3). The PCR gene
fragment was digested with EcoR1 and Not 1, gel purified by standard protocols and cloned
into EcoR1 and Notl sites of the yeast expression vector pPIC3.5K (Invitrogen
15 Corporation, Carlsbad, USA) and transformed in E.coli DHS5a. Recombinant plasmid DNA
isolated from E.coli clone was linearized with Bglll and was transformed into Pichia
Pastoris GS115 as per the prptocol from manufacturers (Invitrogen). The gene has been
cloned into the 4A0X! locus and expressed under the AOXI promoter by methanol
induction. The cloning, screening, isolation of the recombinant Pichia strains and induction
20 of the cloned gene with methanol were carried out as per the User’s manual “A Manual of
Methods for Expression of Recombinant Proteins in Pichia pastoris” Version M Jan 2002,

of Pichia Expression Kit, Catalog # K1710-01, Invitrogen Corporation, Carlsbad, USA).

Example 6: In vivo potency testing of the vaccine formulations:
25
The inactivated virus sample in vaccine formulations was tested with different adjuvants for:
potency. The adjuvants tested“(at concentrations per single human dose) include a) aluminum
hydroxide (0.5mg aluminum content) b) aluminum phbsphate (0.5 mg aluminum content) c)
gamma inulin (10 mg), d) algammulin (a combination of aluminum hydroxide and gamma
30 inulin) at 10 mg, e) cholecalciferol in oil at 0.75 mg per dose, f) an oil in water emulsion
OWEMI, containing 4.3% squalene, 0.5% tween-80, and 0.5% Span-85 (Sigma Aldrich

product # S7135) in 10 mM phosphate-citrate buffer, f) oil in water emulsion OWEM?2
20
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containing 9.5mg squalene, } mg tween-80, 1 mg Span-85, 11 mg alpha tocopherol in
phosphate-citrate buffer, g) an oil in water emulsion OWEM3 containing "at the same
concentration of excipients as in OWEM2 except that alpha tocopherol is replaced with 1-10 ,
mg cholecalciferol. The formulated and adjuvanted vaccine preparations were injected
intramuscularly in mice and \:booster doses were administered on day 7 and day 21 after
administration of the first dose. Blood was collected at 28 days after the first dose was
administered. Pooled sera from each test group were complement inactivated at 56°C for
about 30 min. All the formulaﬁons contained 15 pg viral antigen in 40 mM phosphate buffer,
pH 6.8 — 7.2 containing 1‘:50 mM -‘NaCI. Sera samples were used for estimation of
neutralizing antibodies and er the éstimation antibody titer by ELISA. Vaccinated animals
offered complete protection against viremia with a virus challenge dose of 10*° pfu/ml when
monitored over a period of 72 hours after intravenous/intraperitoneal administration of the
challenge virus. In another experiment, passive immunization with rabbit antisera with
PRNTs; titer of 640 when administered intravenously in 4-6 week old Balb/c mice offered
complete protection against viremia when challenged with 103 pfu/ml of the challenge
virus. For serotype analyses, antisera against CHIKV/03/06 neutralized heterotypic virus
isolates of the Asian genotypé (GenBank Acc No. EF027140, isolated in Kolkata in 1963),
ECSA\, (E1-A226V, E1-21 lKg GenBank Acc No. FJ000069, isolated in Kerala in 2007) and
ECSA (E1-226A, E1-K21 IE,, GenBank Acc No. HM159386, obtained from Tamil Nadu in
2010 with neutralizing antibody titer > 40 indicating heterotypic protection against genotypic

variants, and also indicating that no distinct serotypes have evolved.

Example 7: Plaque Reductién Neutralization Assay

One day prior to the assay E6-well plates were seeded with 2.5 x 10° Vero cells (ATCC
CCL-81) per well and the plates were incubated at 37°C in a 5% CO; incubator. To 4-fold
dilutions of the sera samples_}% in MEM containing 2% fetal bovine serum, equal volume of
| the standardized virus (10° p‘fﬁ/ml) Was added and incubated at 37°C with 5% CO; for 90
min. The cells were washed%twme W1th 1 x PBS pH 7.4 (10 mM phosphate with 150 mM
NaCl) and 0.3 ml of each d11ut10n of the serum-virus mixture was added to the
corresponding well and mcubated for 90 min at 37°C in a 5% CO, incubator. Each assay
was carried out in mphcates ‘The clells were overlaid with 2 ml of 0.85% methyl cellulose

in MEM  containing 10% fetal bovme serum, 1% penicillin-streptomycin and 1% L-
21
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glutamine. The plates were i"'r‘lx‘cubate’d_‘at 37°C in a 5% CO; incubator for 5 days. At the end
of inéubation, the plaques wére fixed with 10% formalin, washed with 1 x PBS, pH 7.4 and
were visualized with O.l%llv--crystal violet. The highest dilution of serum causing 50%
reduction in plaques formed by the control virus sample was estimated as the PRNTsj titer.
PRNTs;g assays' were carried out to test the potency of the vaccine preparations by various
‘inactivation methods, as well{ as for adjuvanted CHIKV vaccines and vaccine combination

with JEV vaccine..

Example 8: Vaccine combin!itions

A combination of CHIKV vaccir;e"- inactivated by beta-propiolactone was tested in
combination with formalin inactivated vaccine for Japanese encephalitis virus (JEV). 15 ug
of CHIKV vaccine antigen formulated in alum (0.5mg aluminum/ dose) was tested in
combination with inactivated JE ‘(JEV) virus vaccine containing 6 pg of Japanese
encephalitis virus whole virion antigen also formulated in alum. The vaccine combination
was injected in 8 nos of Balb/c mice with appropriate controls that included either of the
antigens alone, and also control animals that receivedv equivalent amount of alum. The
animals were boosted at 7 and at 21 days after the first immunization. Blood was collected
at 7 days after the last booster injection. Pooled sera from each group were complement
inactivated at 56°C" for about 30 min. The sera samples were used for estimation of
neutralizing antibody by PRNTso fpr‘ both CHIKV and JEV. The buffer used in all the
formulations was 40 mM phosphate buffer, pH 6.8 — 7.2 containing 150 mM NaCl. All the
methods disclosed above are "ap_plica‘t‘)l‘e to any genotype/genotypic variants/serotypes and

strains of Chikungunya virus.
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We claim;

A vaccine composition, comprising one or more Chikungunya virus antigens,
wherein the Chikungunya virus antigens are derived from one or more
Chikungunya virus isolates selected from TNO01610, TN015110, TN06210,
TN06310, TN06410, and AP109 comprising a nucleotide sequence as provided in
any one of SEQ ID NO. 1 to SEQ ID NO. 6 and SEQ ID NO. 15 to SEQ ID NO.
20.

The vaccine composition of claim 1, wherein the one or more Chikungunya virus
isolates comprise a structural polyprotein comprising an E1 structural glycoprotein,
wherein the structural polyprotein has a non-synonymous mutation K1020E
corresponding to E1-K211E in the E1 structural glycoprotein, either singly or in
combination with other mutations selected from A232V, D301N, K327N, G380R,
K391E, V589A, P867L, G1004R, and A1035V in the structural polyprotein

sequence.

The vaccine composition of claim 1 or claim 2, comprising one or more structural
polyproteins comprising an amino acid sequence as provided in any one of SEQ ID

NO. 8 to SEQ ID NO. 13.

The vaccine composition of claim 1, wherein the one or more Chikungunya virus
antigens comprise a combination of capsid protein and structural glycoproteins of
the Chikungunya virus isolates, comprising C-E3-E2-6K-E1, C-E2-E1 and E2-El

proteins expressed as Virus Like Particles.

The vaccine composition of any one of claims 1 to 4, wherein the one or more

Chikungunya virus antigens are recombinant polypeptides.

The vaccine composition of claim 5, wherein the one or more Chikungunya virus

antigens were expressed in E.coli or Pichia pastoris.
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10.

The vaccine composition of any one of claims 1 to 6, wherein the Chikungunya

virus is inactivated by any of the following methods:

i) Ultraviolet radiation at 254 nm for 30 min to 120 min; or
i) Gamma irradiation by exposing the virus samples to a dose of 10kGy
(Kilo Gray) to 25 kGy from a *°Co source.

The vaccine composition of any one of claims 1 to 7 further comprising an adjuvant
selected from (a) aluminum hydroxide (b) aluminum phosphate (¢) gamma inulin,
(d) algammulin: a combination of aluminum hydroxide and gamma inulin (e)
cholecalciferol in oil (f) an oil in water emulsion OWEM1, containing squalene,
tween-80, Span-85 in 10 mM phosphate-citrate buffer, (g) oil in water emulsion
OWEM?2 containing squalene, tween-80, Span-85, alpha tocopherol in phosphate-
citrate buffer, (h) an oil in water emulsion OWEM3 containing squalene, tween-80,

Span-85, cholecalciferol in phosphate-citrate buffer.

The vaccine composition of any one of claims 1 to 8, wherein the Chikungunya
virus antigen is at a dose ranging from 1 pg to 100 pg per human dose in 40 mM

phosphate buffer and 150mM NaCl.

A combined vaccine composition comprising the vaccine composition of any one
of claims 1 to 9 and inactivated Japanese Encephalitis whole virion antigen and an
adjuvant selected from (a) aluminum hydroxide (b) aluminum phosphate (c)
gamma inulin, (d) algammulin: a combination of aluminum hydroxide and gamma
inulin) () cholecalciferol in oil (f) an oil in water emulsion OWEMI, containing
squalene, tween-80, Span-85 in 10 mM phosphate-citrate buffer, (g) oil in water
emulsion OWEM2 containing squalene, tween-80, Span-85, alpha tocopherol in
phosphate-citrate buffer, (h) an oil in water emulsion OWEM3 containing squalene,
tween-80, Span-85, cholecalciferol in phosphate-citrate buffer for eliciting a
protective immune response against Chikungunya virus and Japanese Encephalitis

virus infections in a human.
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11.

12.

13.

14.

A method of eliciting a protective immune response in a human individual against
Chikungunya virus infection comprising administering the vaccine composition of

any one of claims 1 to 10 to a human.

Use of the vaccine composition of any one of claims 1 to 10 in the preparation of a
vaccine formulation for eliciting a protective immune response in a human

individual against Chikungunya virus infection.

The method of claim 11 or the use of claim 12, wherein the vaccine composition is
administered through any of the routes selected from intramascular, intradermal,

subcutaneous, intravenous, oral or intranasal.

Use of one or more Chikungunya virus isolates comprising a structural polyprotein
gene sequence as provided in any one of SEQ ID NO. 1 to SEQ ID NO. 6 in the
preparation of an immunodiagnostic agent for detection of Chikungunya virus

infection in a human.
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<210>

<110>
<120>
<130>

<140>
<141>

<160> 20
<170>
<211>
<212>
<213>

<400> 1
atggagttca

DNA

ccgegetcta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccccttgea
gacaacgtca
caccgecage
ttagctcact
cgcatcagaa
ataaagacgg

gcagacgcag

1
3747

‘BBIL/CHK-II

IN/2067/CHE/2011
2011-06-17

tcccaaccca
ctatccaaat
tgatctcagce
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgecagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgctg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca

agagggcggg

Sequence 1isting-CHK-II
SEQUENCE LISTING

PatentIn version 3.5

Chikungunya virus

aactttttac
cattaggccc
%gttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggty
ggacctggce
accfgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
dgacgggacg
cgattggacc

gctatttgta

BHARAT BIOTECH INTERNATIONAL LIMITED

aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
dactaaaatca

ctggcaaaca

gaaccggagg

‘ctgctacagg

ttcaatgtct
cattcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag

Page

accagccteg
ctcagaggca
gcgeggtacce
aacaggcgec
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
aﬁgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cceccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctectt
atatggacaa
caccgtgtac

1

PCT/IN12/300832 4%

vaccine compositions for chikungunya Virus Infection

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
Caagcacgqg
agcacécéfh
atctaagtat
gttcacécét
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcaga

ccacatgcca

gattactgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



. acaatgggac

actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgce
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg

ccatactctc

I.F.A
Cpe

acpféatcct
ggaééattag
aaaéattcca
gcagégccgc
ca%faatgtc
acaagtgtaa
actgcaaggt
ccectctggt
ttccgetggce
ggaaaaacca
atatgggaga
taaccgtgcec
ggccgecagtt
attatgagct
tgtcgatggt
cgtétgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
caqtca;ttt
tc&ébtctcc
(Aday
actacadctg
tctgcgacgc
a%#?ﬁQaatt
tcc;ttacca
cagttaagga
acaaaattgt
gaagéccagg
ctaaf;éaca

aggcaccatc

Sequence Tisting-CHK-II

ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgegtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact

gggtatggca

gacaccagga

‘agcggecaca

gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag

ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccge
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg

tattggctaa

aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac

dadgaacgcgg

Page 2

PCT/N12/0080832 <

Qgtgégattc
ccctecctgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgécgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
ggcgtcactg

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210>
<211>
'<212>
<213>

<400> 2
atggagttca

2
3747
DNA

ccgcgctcta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgceg
tcggtggtga
tggagtcttg
ccceccttgea
aacaacgtca
caccgccagce

ttagctcact

cac?étttgg
acatéFccat
ctttaacgga
tegecattat
acécﬁéttac
thtétcgac
acngbgagc
ccécccfcgg
9agotgtagy
cgttcageag

tcc;aatcca
ctatccaaat
tgatctﬁagc
atcggaagaa
agaagcagec
ggatgtgcat
CéggttaCQc
tégataacgc

geégg?agat
R 1] '

o

ctatagigc
t@é%ééétat
C;£gg$a£aa
ccaéccc;gt
cgéc;tgttg
tgéga;cagg

gacgcageac

gtCCCgéétg

PCT/INi2/000432 <3

Sequence listing-CHK-II

ctgccaaata
ctccatcgac
catgtcgtgce
taaatatgca
tattcgggaa
ggccttagec
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

Chikungunyé virus

aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcec
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgectg
ctacgaaaag
gtactatcag
caaggacaac

tggagaaggg

gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgcecgaat
cccecgaagg
atctccgcta

gctgttgceg

aataggaggt
agaccgegec
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcect
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct

cactcgtgcec
Page

cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaaéc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
tcecccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac

atagtcccgt
3

ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccyg

atgggtgcag

aatcgtggtg

accctggact

agctgggcaa

‘ccaacagaag

acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
daggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac

agcactagaa

3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgcea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg

catgccgtca

atgaagcgac
atgacagcca
292g99c999
actttaéétt
ggaagattag
aaaaattcca
geategeege
caétéatgtc
acéagtgtaa
actgcaaggt
cccctetggt
ttccgétggc
ggaaaaacca
atatgggaga
taaccgﬁgcc
ggccgcagtt
attatgégct
tgfcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt

IR EREL
ataagactct

[}

ca%ttaéttt

actacagttg
tctgcgacgc
aaacagaatt
tcctttagca

cagttaagga

Sequence listing-CHK-II

agacgggacg
Cgatfggacc
QCtgFttgta
ggcccgatgt
tca#tcétgt
ttcécgaccg
aacfaccgag
acaécagtcc
ttgcggtggc
tga&caatgt
cccgegtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gaC?gaaggg
atcﬁacaaac
gtagfctéct
999t3£QQCa
gacaccagga
a9C§gccaca
gctécaaQCC
accatgctgc
959%6Cgtac
aﬁtg'@:atéga
géilécaaca
gtééatgéag
taaggtcttc
tgaaaacacg
tgcatcagca
aggéaataac

cgccaaattc

ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtge
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa

attgtggggc
Page

aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcectget
ctgcgatata
tggcageccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
4
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gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac

agcctggaca

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
.gcgtcacata
aagatcacgg
ctatgcgtgt
<210>
<211>
<212>
<213>

<400> 3
atggagttca

3
3747
DNA

ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgeg
tcggtggtga
tggagtcttg

aéaaaqffat
gaagacéaég
ctaatacaca
a99§a§catc

cactatttgg

L |_"||i I
! i

thiéaﬁbéa
tég;&éftat
acgcegtcac
ctttctcgac
actgtgtagc
ccaccctegg
gaggtgtggg
cgttcagcag

Chikungunya'viruS:l

tcccaétcca
ctatccaaat
tgatctcagce
atcggaagaa
agaagcagcc
Qéafgtgcat

caghttacgce
R ST

59595
iy

gdgtacta

Al
i

ag

ctacagtoc
tggtggécat
Ccfggéafaa

ccatcccagt

bk
i

Sequence Tisting-CHK-II

ggtgtacaaa
acaatttggc
actggtactg
tggﬁftfaag
CfQéqaaata
ctctatcgac
catgfcgtgc
taa%iétgca
tétfcgggaa
ggccttagee
tbagtgctac
ggtécaggac
actégttgtt

gcactaa

aacgttttac
cat%aggccc
agtﬁaataaa
taaéaagcaa
acctaaaaag
gaaaatcgaa
gtééctggtg
ggacctggcec
aécﬁgtgcac
c%q%tggtac
téﬁgaéacca
aQﬁCttagga
aga;éttgtc

tatgtgcctg

ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgctgaat
cccccgaagg
atctccgeta

gctgttgecg

aataggaggt
agaccgcgcec
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca

Page

ataacatgga
gtcgcacacc

ctgcgggtac

aagaacgcgg

cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagccteg
ctcagaggca
gcgcggtacc
aacaggcgcec
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc

5
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ctacccgccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct

caactacccg

atgggtgcag,

aatcgtggtg

accctggact

agctgggcaa

ccaacagaag
acaaaacaac
gaagccgggc
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag

ctgctcccag

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420
480
540
600
660
720
780
840



ccceecttgea
gacaacgtca
caccgccage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgcea
acggtgcggt
gtgattaata
cagtataact
cacatccecgt
gtgacgtacg
tcctaccgga
gaagtcgtgce
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt a
gaactactgt
aaaaccgtca
aacctacctg

gcctactget

cgccctgctg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggéggg
acttcatcct
ggaaga;tgg
aaaaattcca
gcaccgccge
cattaatgtc
acaagtgtaa
actgcaaggt
ccectetggt
ttccgetgge
ggaaaaac&a
atatgggaga
téaccgtggc
ggccgcagﬁt
aﬁfa;gégct
tgtcgatggt
cgtatgaact
gaacagctaa
Ctttgttttg

tgagactctt

cccacactgt

46$T;

actacagctg

tCthganC

R !
ha

ctaégaaaag
gtactatcag
caaggacaac
tggdgaaggg
agatgggécg
Qattggacc
gctétttgta
QQCCFQatQt
féé;fcatgt
tt?CégaCCQ
aacfaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt
cccgegtaat
aaatgcaaca
agtfatcatg

agaaccaaac
gactgaaggg
athacaaac
gtalcctact
Qggiatggca
gacaccagga
agcggccaca
gct@cadgcc
accétgﬁtgc
gagﬁgcgtac
agtéaéfaga
ggagcc%aca
gfa&gtgaag
taéggtcttc
tgéaaécacg

) T L
N 1\
T

gaaccggagg
ctgctacagg
ttcaatgtct
cactecgtgec
ctgaatatcc
aagctgegtt
agaacatcag
ccaaaagggyg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtec
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet

cagttgagcg

Sequence listing-CHK-II

aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgct
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat

aagcacatgt

Page 6

PCT/INt12/000432 <9

catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccectectgty
ttgcagcacy
cccagacacce
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgtccta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc

900
960

- 1020

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760




gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgeag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210>
<211>
<212>
<213>

<400> 4
atggagttca

DNA

ccgcgctcta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg

ttcaccatcc

4
3747

aaacagaatt
tcttﬁtaé¢a
cagtféagga
acaaaattgt
géagéécaﬁg
ctaatacaca
aggcaccatc
caccattpgg
acatéécﬁét
ctttaacgga
tcgccattat
atgccgtcac
ctttctcgac
actgtgcagc
ccaccctegg
9aggtgtggg
cgttcagcag

Tk

tcccaaécca
ctatcca§at
tgafctcégc
atcggaaéha
agaagcagcc
ggatgtgcat
caggtticgc
tcgataacge

g&?cgtaéat

aggdgg‘cta

ctacaggtgc

;gcdtcagca
agga&ataac
égctaaattc
ggtgtacaaa
écaatttggc
actggtactg
tggctttaag
étgccaaata
ctcéétcgac
éatgtcgtgc
t;a;tatgca
tattcgggaa
ggccttagec
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

ch1kungunya v1rus4

aac%ttttac
cattaggccc
agttaataaa
téaggadcaa
ahciaaqaag

gaaaatcgaa

gtgcctggtg

ggacttggcc
acccgtgcac
caactggcac

tbgcaaacca

tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
ccecccgaagg
atctccgceta

gctgttgecg

aataggaggt
agaccgcgec
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag

ggggacagcg
Page

Sequence Tisting-CHK-II

ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc

gcagaccgat
7

IN12/0804832 <7

tgcatcagct
aaacggcgac
agcctggaca
ctacccgécc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgceat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

accctggact
agctgggcaa
ccaacagaag
dCaaadcaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg

cttcgacaac

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420
480
540
600
660



aagggacgcg
tcggtggtga
‘tggagtcttg
ccceccttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt

R I
tggt;gccat
ccfggaataa
ccatcccagt
cgccctgctg
tgagqcctgg
gacgcagcac
gtcécgéctg
atgéagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgeege
cattaatgtc
acaagtgtaa
actgcaaggt
cccetctggt
ttccgetgge
ggaaaaacca
atatgggéga
taaccgtgtc
ggccgcagtt
tHephe
tgtcgaﬁggt
cééaﬁgéact
gaacagctaa
ctttgttttg
tgagactc;t
cccacattgt

ataagactct

-+ Sequence listing-CHK-II

agtéttagga
égagattétc
tatéfgéctg
éfa&gaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggE¢CQatgt
tcattcatgt
ttcEcgaccg
aacfaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgegtaat
aaatgcaaca
agtcatcatg
agaaccéaac
éactgaébgg
atctacaaac
gtaccctact
gggﬁatggca
gaééccaéga
agcggccaca
gFtécaagcc
atcétgctgc
gégcgcgfac

aétcaataga
] I

ggagttaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgec
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcegg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca

Page

aaggagcccg
cccecgaggg
ccacgttcecc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgce
ctttcctget
ctgcgatata

tggcagccct

tggctttttt

cagtgatccc
gccccatggt
8

tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacce
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg

12/06860432 49

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccect
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 5

<211>
<212>
<213>

<400> 5
atggagttca

DNA

ccgcgetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga

ggtaaggtaa

3747

cagfcaCt;t
tcccgtctcc
actacagctg
tctgcgacgc
aaacagaatt
tctttfac&a
cagttaagga
acaaaa;tgt
gaégaccagg
ctaatacaca
aggcaééatc
caccatttgg
acaFgc¢¢at
ctttaacgga
tcgecattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg
cgttcagcag

'§TFE1AAE
tglﬁﬂﬁéééa

N

+

= B

et
Y=

o

— ~DJ

S

rﬂf

tgﬁtctcagc
atcggaaéaa
aéaagcagcc
ggatgtgcat

caggttacgc

Sequence Tisting-CHK-II

ggaQCCaaca
gFantgaag
t?aqgttttc
tga%aacacg
ﬁécatcagca
aggéaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
Catgtcgtgc
taaatafgca
tat%cgdgaa
Qéccttagcc
tgagtgccac
ggtccéggac
actggttgtt

gcactaa

ch1kuﬁgunya|v1rus ,_'%,

qaétttttac
cattaggccc
agttaataaa
faagéagtaa
atctaaééag
géaaatggaa

gtgcctggtg

ctatcgcttg
tgctgcggta
accggecgtct
cagttgagcg
tacagggcge
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcadcaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccecgaagg
atctccgcta

gctgttgccg

aataggaggt
agaccgcgec
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag

Page

attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga

gtcgcacacc

ctgcgggtac

aagaacgcgg
cggtaagagc
cggcctteac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgeggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc

9

Lk

gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecce
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgeat
gaattctcag
agtctgttct
caactécccg
atgggtgcag
aatcgtggtg

accctggact
agctgggcaa
ccaacagaag
aCaaadcaac
gaagccgggc
caagcacgaa

agcacacgta

2/000832 «9

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3300

3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420



aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga

gaagtcgtgc

tataagtatt

attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca

gagcagcaac

tcgétaaégc
gcgcgcagat
aggggtacta
cta;aggtgc
tggtggccat
cééggaataa
ccatéééagt
cggcgtg;tg
tgégacctgg
gacgcagéac
gtcccgactg
afgaagcgac
a;Qacagcca
agagggcggg
é%ttcattct
géaqgattag
aaaaattgﬁa
gcaﬁcg@cgc
cattaatgtc
a&aggtgtéa
actgcaaggt
cécttctggt
ttéégctggc

ggaaaaacca

atatgggaga

cgtatgaact
gaacagctaa

ctttgttttg

' Sequence listing-CHK-II

ggacctggee
acchtgcac
caactggcac
tggcaaacca
agtcttagga
aéaéétﬁgtc
tatgtgcctg
cta&gaééag
Qtactatéag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggtécgatgt
tcaytcatgt
ttcccgacceg
aactaccgag
acaacagtcc
ttgcggtggc
égattaatgt
cécgcgtaat
aaatgéaaca
agtcatcatg

agaaccaaac

Qactgaaggg

t a,ct?caaac

gtaccctact
gggtatggca
gacaccagga
aQCQQQFaca

g;tacaagcc

aaactggcct
atgaagtccg
cacggggceag

ggggacagcg
ggagctaatg

actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcec
ctgaaaatcc
gagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg

cttattccgce

ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
ccceccgaggyg
ccacgttecce
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctecctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgfgtc
gcatgtgtgce
ctttcctgct
ctgcgatata

tggcagccct

Page 10

?XTT /N1

atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagad
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctecectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac

gattgttcta

12/000832 %

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccect
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210>
<211>
<212>
<213>

<400> 6
atggagttca

DNA

ccgecgetcta
cttgcccagce

ccacgcagga

6 .
3747

tgagactctt accatgctge

cccacdctgt gagcgcgtac

ataagactct agtcaataga

cagtcacttt ggagccaaca

t&ctéfctcc gta&btgaag
actacggctg taadgtcftc
tctgcgacgc Egaéaacacg
aggcagaatt tgcétcagca
tcctttééca aggaaataac
cagttaégba cgccaaattce
acaaaattgt ggtgtacaaa
gaagaccagg acaatttgge
ctaatacaca actggtactg
aggcaccatc tggctttaag
éaCCatttgg ctgccaaata
acatgcccat c%c;atcgac
cttFaacgga catgtecgtgce
tcgccattat taéatatgca
acgécgtcac éét;cgégaa
t%ttcttgac géc;ttagcc
actgtggagc tgagtgccac
c&acchcgg ggtécaggac
9aggtgtggg

cgttcagcag

actggttgtt

gcactaa

B T
]

‘1i]p. i

Ch1kuﬁgﬁnya V1ru5

e ‘H

il
N

Hflackda aac%ttttac
0 |
ctatgkgﬁat ﬁatcaggccc

tgatctcagc agttaataaa

atcggaagaa taagaagcaa

r‘.

tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggegtct
cagttgagcg
tacagggcgce
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgeccgaat
ccceccgaagg
atctccgeta

gctgttgeceg

aataggaggt
agaccgcgec
ctgacaatgc

dagcaaaaac

" sequence listing-CHK-ITI

tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgcggtacc

aacaggcgcc

Page 11

pCT /

agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

accctggact
agctgggcaa
ccaacagaag

dCaadacaac

N12/000832 4

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240



acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccceccttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt

attctgtatt

I 1
[+ 1,

agaaééagtc
ggafgtgcét
caggttécgc
tcgataanc
gcgcgcagat
aggggtacta
ctacaggtgc
tgg%ébcéat
cttggaataa
ccatcccagt
cgcccfgctg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aﬁhaa%t?fa
ik

gtﬁ?cgccgc
s

cattaet?tc
acaagkgééa
aCFgcaaggt
ctc%iétggt
ttcébttggc
ggaaaaacca
atatg?gaga

taaccgtgcc

Sequence listing-CHK-II

acctaaaaag aaaccggctc aaaagaaaaa

gaa&atcgaa
gtgcctggtg
gga&ctggcc
acccgtgeac
caactggcac
tgg?aaaéca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcdtgt
ttceegaceg
aactaccgag
acaacagtcc
ttgcggtggc
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaéac
gactgaaggg
a;ctacaaac
i [t

q‘accctact

i ;ﬁ

‘.._..:' § !'I‘:.I

aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacageg
ggagctaatg
actaaaatca
ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgec
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc

atgactgtag

ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacaatactc
gcagacctat
aaggagcccg
cccccgaggg
ccacgttece
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctectt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc

tagttgtgtc

Page 12

PCT / N 1

gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcaga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccace
aacactcctg
gcataagaag
caacgagccg
gcatgagata

agtggccacg

. 2/000432 <7

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
. catgccgtca
cctttcgaca
tttggcgeag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgeect
tttggggdcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 7
<211>
<212>
<213>
<400> 7

DNA

3747 )|

il
tgtégatggt
cgtétgaact
gaacggctga
ctttbtfptg
tgaQégtcit
cccacgciét
a;aégacttt
Cagtcacttt
t&cégfctct
aétaéaéctg
tEthgacgc
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaaéaccagg
ctaatacaca
aggcaccatc

caccét;tgg

-acétgcccat

cttfaacgga

ttgccéttat

actgtgcégc
cc%éccfcgg

SRR

gaggtdtggg
cgttcagcag

gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgce
gagcécgtac
agtcaataga
ggag;caaca
gtacgtgaag
taaégtcttc
tgaéaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcactaa
:'.

|
1.=Z

Ch1kuhgunya v1rus;; .
! sl i

gcggggatgt
gctaccgtcc
taccaagagg
cttattccgc
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
ccccecgaagg
atctccgcta

gctgttgecg

Sequence listing-CHK-II

gcatgtgtgc
Ctttcctgct
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

pPage 13

per /N 1

acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagcect
aaacggcgac
agcctggaca
ctacccgccec
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgceat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aafcgtggtg

2/080432 «H

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747



atggagttcé
ccgcgetcta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgecage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta g
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgcggt
gtgattaata
cagtataact
cacatccecgt
gtgacgtacg

tcctaccgga

tcccaaccca
ctatccaaat
tgatctcagc

atcggaagaa

agaégcagcc
ggatgtgcat
cgggita;bc
tcéaéaacgc
gcé;gtagét
agggdtacta
Ctécaégtgc
tggtggccét
cctggaataa
écatéécagt
cgcgttéctg
tgégatctgg
gaCQcagéac
gtc?cgactg
atgéaécga;
atgacagccé
agagggcygg
acttcatcct

?éBgéttég

|

|
agaaatttca

géatégccﬁc
P

8]
:m

acaaqtataa
actgcaaggt
cccc;étggt
ttccgctggc
ggaaaaacca

atatgggaga

aactffttac
catcaggccc
a?ttaataaa
tﬁagaagcaa
acctaaaaag
géadatcgaa
gtgéctggtg
ggacctggcec
acccgtgeac
caa&tggcac
tggkaaacca
agtcttagga
agacattgtc
tgtdtgtctg
ctaééaéaag
gtactqtcag
caéégacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
QQCCCgatgt
tcactcatgt
ttcccgaccg
agcraécgag
acaacagicc
ttgcggtggc
tgatcaatgt
éccgcgtéat
aaafgtéaca

agtcatcatg

agaaccaaac

aataggaggt
agaccgegec
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgcec
ctgaaaatcc
aagctgegtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgcecgegg
gctgaacttg
tgcagggtgc
ctactgtatc

tatcaagaag

Sequence 11st1ng -CHK-II

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagacctat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag

ctgaccaccc

agtgggtgat

Page 14

peT /N

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggc
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccegg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctecctgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg

gcataagaag

12/080832 <%

.60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920




gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatqa
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgecag
gacgtctaté
ccatactctc
cagcacacag
gccgtaggga
gacgcgcect
tttgggggcy
tcgatgacta

ctgcaaatct

acacaagtac

gcgtcacata
aagatcacgg

ctatgcgtgt

taaccgtgee
ggccgcagtt
attafgagCt
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
céCacagtgt
ataagactct
cagtcacttt
tecegtetee
actacagctg
tctgcgacgc
aaacagaatt
tcc{ttacca
gagttaqgga
acaaaattgt
gaagaccagg
ctaatacaca
aégcaccatc
caccattfgg
aéatgcécat

ctttaacgga

ccaccctcgg

gaggtgtggg
cgttcagcag

Sequence listing-CHK-II

géctgaaggg
atctacaaac
giatttéact
gggtatggca
gacaCCﬁéga
agFQQCcaca
gctacaagcc
agcatgctgc
gagcgegtac
agtcaataga
ggagccaaca
gtacgtgaag
tagggtcftc
tgaaaacacg
tgcatcagca
aégéaataac
cgcﬁaaattc
ggtgtacaaa

acaatttggc

'qctggtactg

tggctttaag
ctgccaaata
ctccatcgac
catgtcgtge
téaétatgca
éattcgggaa
qglcttagcc
Figagtgccac
)

; &caggac
a;tggttgtt

gcactaa

ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgc
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg

tgctgeggta

accggegtct.

cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
g;tgagatag
agcgccgaat
cccccgaagg
atctccgcta

gctgttgccg

cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttecac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtce

cactgattct

Page 15

pCT /N

caacgagccg
gcatgagata
agtggccacg
acgacgcéga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggtggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtaaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

2/0080432 <%

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480

3540 ‘
3600
3660

3720
3747




5y i PCT/N12/080432 <%

Sequence 1isting-CHK-II

<210> 8 Bt b b
<211> " 1248 - i
<212> PRT = SO
<213> Chikunguhia-viru?

<400> 8 .|

|
Met Glu Phe Ilé.
1 4y

3

_ProtThr;GTﬁ'Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
SR 10 15
g g

Arg Pro Trp Thilpro!

" Col
:.T%FF-EArg Ser Thr Ile GIn Ile Ile Arg Pro Arg Pro
20000 v e 25 30
H'}?’.; L
Arg Pro Gln ArgiGln Ala Gly G&n Leu Ala GIn Leu Ile Ser Ala val
. ' ; 4 45

S ! :
Asn Lgs Leu Thr Met Arg Ala val Pro GIn GIn Lys Pro Arg Arg Asn
5 ' 55 60

Arg Lys Asn Lys Lys GlIn Lys GIn Lys GIn GIn Ala Pro GIn Asn Asn
65 70 ;s 75 80

Thr Asn GIn Lys Lys GIn Pro Pro Lys Lys Lys Pro Ala GIn Lys Lys

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 | 105 110

Cys Ile phe Glu val Lys His Glu Gly Lys val Thr Gly Tyr Ala Cys
115 : . 120 125

Leu val Gly Asp Lys val Mét Lys Pro Ala His val Lys Gly Thr Ile
130 i - 135 140

Asp Asn Ala Asb Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala Gln Ile Pro val His Met Lys Ser Asp Ala Ser
165 ; 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 | 185 190

Ala val GIn Tyr Ser G]y]G1y Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 +- 200 205

Lys Pro Gly AQE ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 ey 215 220

Page 16




T BT /N12/060832 <%

; Sequence 1listing-CHK-II

val Ala Ile val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 o f et 230 235 240

ser val val Thr Trp Asn Lys Asp Ile val Thr Lys Ile Thr Pro Glu
245 : 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Ile Pro val Met Cys Leu Leu Ala
. 260 b 265 270

Asn Thr Thr ﬁhé Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 P o 280 285

Glu Lys Glu ProhﬁTu Glu Thr Leu Arg Met Leu Glu Asp Asn val Met
290 © iy 295 300

Arg Pro Gly Tyr fyﬁ GIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 310 - 315 320

His Arg Gln Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
. 328 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 ~ 360 365

Gly Thr Leu Lyé Ile Gln val Ser Leu Gln Ile

. ¢ Arg Ile Lys Thr Asp
370 N i 375 38

Asp Ser His Asb Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 v -390 | 395 400

Ala Asp Ala Glu Arg Ala Giy Leu Phe val Arg Thr Ser Ala Pro Cys
405 . 410 415

Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 . 425 430

Gly Glu Thr Leu Thf val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 N 440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro Val Ile Gly Arg Glu
450 SRS 455 460

Lys Phe His ﬁé
3 i 470 475 480

AEL Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr
§Ji : Page 17



TR P PCT/IN12/0004832 <%

..‘.
: Sequence listing-CHK-II

Tyr val Gln Ser Thr A15 Ala %hr Thr Glu Glu Ile Glu val His Met
.7 485 R 0 495
i, g,
Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Ser GIn GIn Ser Gly Asn
500 ! a 505 510

val Lys Ile Thr val Asn Gly Gln Thr val Arg Tyr Lys Cys Asn Cys
515 ¢ ; 520 525

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys val Ile Asn Asn
530 et 535 540

Cys Lys val Aép GIn Cys His Ala Ala val Thr Asn His Lys Lys Trp
545 ' L e 330 555 560

GIn Tyr Asn Ser ﬁro Leu val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 570 575

Lys Gly Lys Ile His Ile pPro Phe Pro Leu Ala Asn Ala Thr Cys Arg
580 . 585 590

val Pro Lys A1é Arg Asn Pro Thr val Thr Tfr Gly Lys Asn GIn val
595 : 600 605

Ile Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 : 615 - 620

Met Gly Glu Glu Pro Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
625 . L e300 635 640

Glu val val Leu Thr vai Pro Thr Glu Gly Leu Glu val Thr Trp Gly

Asn Asn Glu Pr6'+§r Lys Tyr Trp Pro GIn Leu Ser Thr Asn Gly Thr
660 ’3: P 665 670

i
" . .!. ;. .
Ala His Gly His P}q His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 = v . 680 685

Pro Thr Met Thr val val val val ser val Ala Thr Phe Ile Leu Leu
690 4 et 695 700

Ser Met val Gly Mgt Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 . t 710 715 720

Cys Ile Thr Pi r Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu

Page 18




L T /IN12/000832 <%

" Sequence listing-CHK-II
' 730

725 735

Leu Ser Leu Ile Cys Cys 11e Afg Thr Ala Lys Ala Ala Thr Tyr Gln
~ 740 co 745 750

Glu Ala Aﬁa I1 Tyk Leu Trp Asn Glu G1n GIln Pro Leu Phe Trp Leu
755 ' oo 0760 765

-

GIn Ala Leu Ile Pro Leﬁ Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 R 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 i 790 795 800

ser val Gly Ala His Thr val Ser Ala Tyr Glu His val Thr val Ile
" 805 | 810 815

Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val Asn Arg Pro Gly
- 820 - P 825 83

Tyr Ser Pro Met Va] Leu Giu Met Glu Leu Leu Ser val Thr Leu Glu
835 o " 840 845 :

Pro Thr Leu Ser Léu Asb Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile
850 a " 855 860

Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 ) © 870 875 880

Asn Leu Pro Asb Tyr Ser Cys Lys val Phe Thr Gly val Tyr Pro Phe
© 885 890 895

Met Trp Gly 619 Ala Tyr cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
. 900 ... 905 910

ser Glu Ala Hfﬁ val Glu Lys ser Glu ser Cys Lys Thr Glu phe Ala
. 915 e 920 925

!
b i |
ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg val
930 Tt 935 . 940

Leu Tyr Gin Gﬁy Aﬁﬁ Asn Ile fhr val Thr Ala Tyr Ala Asn Gly Asp
945 T 950 | 955 960

His Ala val Thr Véi Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
c 1965 C 970 975

BT page 19
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ISR N C pT/N12/000232 R

Sequence 1listing-CHK-II
Ser Ala Trp Thr Pro Phe Asp Asn Sgs Ile Va1 val Tyr Lys Gly Asp
5 990

val Tyr Aén Met ASp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 . 'i' 1000 1005

Phe Gly Asp I]e Gln Sér ‘Arg. Thr Pro Glu Ser Glu Asp val Tyr
1010 _1015 1020

¢

: "-" T ie

h .?JE ,:?;

Ala Asn Thr G]nlLeu Vé]?&euffc1n Arg Pro Ala Ala Gly Thr val.
1025 . {1, ! . 1030 1035

His val Pro Tyr Ser Gln.Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 L © 1045 1050

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys
1055 ‘ 1060 1065

GIn ITe Ala Thr:Asn Pro val Arg Ala val Asn Cys Ala val Gly
1070 - : 1075 1080

Asn Met Pro:Ile Ser Ile Asp 'Ile Pro Glu Ala Ala Phe Thr Arg
1085 1090 1095

val val Asp.A1a Pro Ser Leu iThr Asp Met Ser Cys Glu val Pro
1100 'f‘ ' 1105 1110
. .t_(. , :

Ala Cys Thr His ser ser Asp Phe Gly Gly val Ala Ile Ile Lys
1115 _" : - 1120 1125

Tyr Ala Ala ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1130 I 1135 1140

¥

Asn Ala val Thr Ile Arg Glu . Ala Glu Ile Glu val Glu Gly Asn
1145 S 1150 1155

Y .
ser GIn Leu GIn-Ile Ser Phe ser Thr Ala Leu Ala ser Ala Glu
1160 o 1165 1170

Pphe Arg Vval'Gln Qé] Cys Ser Thr GIn val His Cys Ala Ala Glu
1175 b }180 1185
U N
i ol S |
Cys His Pro Pro Lys Asp His. Ile val Asn Tyr Pro Ala Ser His
1190 A - 1195, 1200
Thr Thr Leu éjy-ﬁé1 Gln Agpi Ile Ser Ala Thr Ala Met Ser Trp
1205 i . 1210 1215

P Page 20
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Sequence listing-CHK-II

val GIn Lys ife Tﬁr Gly &1y' val Gly Leu val val Ala val Ala
1220 1225 1230

Ala Leu 1Ile Leu Ile val val. Leu Cys val Ser Phe Ser Arg His
1235 o i 1240 1245

<210> 9 B
<211> 1248 ! e
<212> PRT  « ! . S
<213> chikungunya'virus !

ba

B M

<400> 9 i

. t i H {I =
Met Glu Phe ITe Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr GIn Pro
1 , S W 10 15

Arg Pro Trp Thr Pro Arg ser Thr Ile Gln Ile Ile Arg Pro Arg Pro
20 ' 25 30

Arg Pro GIn Arg GIn Ala Gly Gln Leu Ala GIn Leu Ile Ser Ala val
35 : - 40 45

Asn Lgs Leu Thr Met Arg Ala val Pro GlIn Gln Eys Pro Arg Arg Asn
5 i 5 .55 0

Arg Lys Asn Lys Lys GIn Lys GIn Lys GIn GIn Ala Pro Gln Asn Asn
65 70 . 75 80

. i
Thr Asn GIn Lys Lys GIn Pro Pro Lys Lys Lys Pro Ala Gln Lys Lys
= 85 90 .95

Lys Lys Pro G1y_Afg Arg Giu Arg Met Cys Met Lys Ile Glu Asn Asp
100 e 105 110
) 1} i i
Cys ITe Phe Glu val Lyé His Glu Gly Lys val Thr Gly Tyr Ala Cys
1s 120 ) 125
Leu val Gly Asp Lys val Mét Lys Pro Ala His val Lys Gly Thr Ile
130 : + 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr

145 : 150 ;. 155 160

Asp Leu Glu cy§ Ala Gln Ije Pro val His Met Lys Ser Asp Ala Ser
: i 165 _ 170 175

Lys Phe Thr Hié qu LyS, Pro Glu Gly Tyr Tyr Asn Trp His His Gly
: 189 4 | a2 185 190

'
{1
H
e
i
b

Page .21
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Sequence listing-CHK-II

| 4
Ala val Gln Tyr sér Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 ! ' 20 205

Lys Pro Gly Asp Ser G]Q Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 : © 215 220

val Ala Ile val Leéu

Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225

ly
30 235 240

NGO

ser val val Thr Trp Asn LyélAsp ITle val Thr Lys Ile Thr Pro Glu
Y245 250 255

Gly Ala Giu Glu Trp Ser:-Leu Ala Ile Pro val Met Cys Leu Leu Ala
i 260 - X 265 270

Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 " ; . 280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asn Asn val Met
290 b 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Gln Ala Ser Leu Thr Cys Ser Pro
305 _ 310 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
' 325 , 330 , 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 : 345 350

Cys His seér pro val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 : oo 360 365

Gly Thr Léu Lys Ile GIn val Sser Leu GIn ITe Gly Ile Lys Thr Asp
370 ¥ 3 318 380

Asp Ser His Asp Trp Thi Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 b 390 | 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Phe val Arg Thr Ser Ala Pro Cys
405 410 415

Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 ., . C 425 430

Thr val GTy phe Thr Asp Ser Arg. Lys Ile Ser His
B " 440 435 :
! Page 22
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i ' ' Sequence listing-CHK-II

Ser Cys Tﬁr Hié ﬁrd Phe His His Asp Pro Pro val Ile Gly Arg Glu
450 . . 455 460

Lys Phe His Ser Arg Pré GlIn His Gly Lys Glu Leu Pro Cys Ser Thr
i 7470 475 480

Tyr val Gln Ser Ihf A]é Ala Thr Thr Glu Glu Ile Glu val His Met
485 490 495

Pro Pro Asp fhr #ho Asp Arg Thr Leu Met Ser GIn GIn Ser Gly Asn -
500 ° 505 510

val Lys Ile Thr val Asn Giy Gin Thr val Arg Tyr Lys Cys Asn Cys
515 . i 520 525

Gly Gly Ser Ash Glu Gly Léu Thr Thr Thr Asp Lys val Ile Asn Asn
530 535 540

Cys Lys val Asb Gln Cyé His Ala Ala val Thr Asn His Lys Lys Trp
545 - 550 - 555 560

GIn Tyr Asn Ser Pro Leu val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 ' 570 575

Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn Ala Thr Cys Arg
580 585 590

val Pro Lys Ala Arg Asn Pro Thr val Thr Tyr Gly Lys Asn Gln val
595 600 605 -

Ile Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 615 620

Met Gly Glu Glu Pro Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
625 S 630 635 640

Glu val val ie@ Thr val Pro THr Glu Gly Leu Glu val Thr Trp Gly
©0 7 645 ! ) 650 655

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro GIn Leu Ser Thr Asn Gly Thr
660 . 1 665 670

Ala His Gly Hié Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 . 3 . 680 685

pro Thr Met fhf val val val val ser val Ala Thr phe Ile Leu Leu
b Page 23
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; | Sequence Tisting-CHK-II

690 685 . 700

Ser Met val Gly Met Ald Ala dﬁy Met Cys Met Cys Ala Arg Arg Ar

705 & Tl 710 o 715 72
{ v ;;: ':"ﬂ. }i

Cys Ile Thr pfo Tyr Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu
i 98 T 730 735

) -

Leu Ser Leu Iié yﬁ cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
v 740 ik . 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln GIn Pro Leu Phe Trp Leu
755 S 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 e : 775 780

Arg Leu Leu Prd Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 790 795 800

ser val Gly Ala His Thr Vé1 Ser Ala Tyr Glu His val Thr val Ile
- 805 | 810 815

Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val Asn Arg Pro Gly
820 ; 825 830

Tyr Ser Pro Met val Leu Glu Met Glu Leu Leu Ser val Thr Leu Glu
835 | 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile
850 855 860

Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 ; 870 ' 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys val phe Thr Gly val Tyr Pro Phe
. 885 890 895

Met Trp Gly é1§ Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
"+ 900 _ - 905 910

Ser Glu Ala Hﬁg val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala

915 4 % T 920 925
1 bt ?4 i
Ser Ala Tyr AE& A?a His Thr A1a Ser Ala Ser Ala Lys Leu Arg val
930 st 935 940
% ¥ E‘ : ; I ; )
i : = i Page 24
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L ; | ISequenCe Tisting-CHK-II
Leu Tyr GIn Gly Asn Asn Ile Thr val Thr Ala Tyr Ala Asn Gly Asp
945 , i gk0 955 960

His Ala val Thr val Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
965 ' 970 975

ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys Gly Asp
980 - . v by 985 990

"o A A

e i : _

val Tyr Asn Meét Asp Tyr Pro Pro Phe Gly Ala Arg Arg Pro Gly Gln

995 i il T 1 4l 1000 1005

i iR F ug

Phe Gly Aspf;]e ﬁ]n ser Arg.:Thr Pro Glu Ser Glu Asp val Tyr
1010 e e © 1015 1020

Ala Asn Thr GIn Leu val Leu Gln Arg Pro Ala Ala Gly Thr val
1025 . . ' 1030 . 1035

His val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 - . 1045 1050

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys

1055 ' © 1060 1065

Gln Ile Ala Thr Asn Pro val Arg Ala val Asn Cys Ala val Gly
1070 1075 1080

Asn Met Pro Ile ser Ile Asp Ile Pro Glu Ala Ala Phe Thr Arg
1085 . ' 1090 1095

; | '

val val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu val Pro
1100 P 1105 1110

Ala Cys Thr His Ser Ser Asp .Phe Gly Gly val Ala 1Ile Ile Lys
1115 1120 1125

Tyr Ala Ala ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1130 . . 1135 ) 1140

Asn Ala val Thr Ile Afg Glu Ala Glu Ile Glu val Glu Gly Asn
1145 e 1150 1155

Ser GIn Leu Gln iTe Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 P b 1165 : 1170

Phe Arg Va1ﬂé1n val Cys Ser Thr Gln val His Cys Ala Ala Glu
1175 e By 1180 1185 ’

% bR e Page 25



Cys

Thr

val

Ala

His

Thr
120

GIn

1220

Leu
123

<210>
<211>
<212>
<213>

<400>

Leu Gly val GIn

5

5

10,
1248
PRT

Pro Pro Lys Asp
1190 s i 4

Lys Ile Thr Gly

Ile Leu Ile val

it
.!I

Sequence listing-CHK-II

1200

ocT /IN12/000432 4%

His“ ITe val Asn Tyr Pro Ala Ser His
1195

Asp Ile Ser Ala Thr Ala Met Ser Trp
1210
{

1240

Chikungunya virus

10

Met Glu Phe Ile
1 :

Arg

Arg

Asn

Arg

65

Thr

Lys

Cys

Leu

145

Pro

Pro

Lys

Asn

Lys

ITe

val

130

Asn

Trp
GIn
35
Leu
Asn

Gln

Thr
20

Arg
Thr
Ly$
Lys
Gly
Glu

Asp

Pro
5
Pro

GIn

Met

Arg
val
Lys

Leu

Thr

Arg
Ala
Arg
Gln
70

Gln

Arg

Lys

GlIn
ser
Gly
Ala
55
L%s
i'
Pro
Glu
His
Met
135

Lys

Thr

Thr
Gln
40

val
Gln
Pro
Arg
Glu
120

Lys

Leu

Phe

Ile

25

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

Ala

1215

Tyr Asn Arg
10

Gln Ile Ile
Ala GIn Leu
GIn GIn Lys
GIn GIn Ala
75
Lys Lys Pro
Cys Met Lys
Lys val Thr
Ala His val

140

Phe Lys Arg
155

Page 26

Arg

Arg

Ile

45

Pro

Pro

Ala

Ile

Gly

Lys

Ser

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

Ser

G]y val Gly Leu val val Ala val Ala
1225 1230 .

§a1 Leu Cys val Ser Phe Ser Arg His
1245

GIn Pro

15

Arg Pro

Ala val

Arg Asn

Asn Asn

80

Lys Lys

Asn Asp

Ala Cys

Thr Ile

Lys Tyr
160
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5.:Sequence Tisting-CHK-II

Asp Leu Glu Cys Ala Gln Ile Pro val His Met Lys Ser Asp Ala Ser
T 1es 170 175

Lys Phe Thr His Glu LYS Pﬁb Glu Gly Tyr Tyr Asn Trp His His Gly
180 o 185 190

Ala val GlIn Tyr ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 . : . 200 205

Lys Pro Gﬁy Asp Ser G1y Arg Pro Ile phe Asp Asn Lys Gly Arg val
210 _ 215 220

val Ala Ile Vai Leu

va Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
5

ly
30 235 240

N

ser val val Thr Trp Ash Lys Asp Ile val Thr Lys Ile Thr Pro Glu
' . 245 i . 250 255

Gly Ala Glu Glu Tfp Ser Leu Ala Ile Pro val Met Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro CyS Séf Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 - 280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn val Met
290 : ) 295 300

Arg Pro Gly Tyr Tyr GIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 -~ 310 315 320

His Arg Gln Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
325 ! . . 330 335

Thr Arg Pro fyr.ﬁeu A1& H1s Cys Pro Asp Cys Gly Glu Gly His Ser
340 ! cod 345 350

aod o
Cys His Ser Pro ?é1 Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 it % 360 365

Gly Thr Leu Asﬁ Tle G1ﬁ Vé] Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 375 380

5 Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
390 _ o 395 400

Asp Ser

Ala Asp ) Ala Gjy Leu Phe Vag Arg Thr Ser Ala Pro Cys
' 41 ' 415

Page 27
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% _ o . Sequence 1listing-CHK-II

Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
T 425 430

Gly Glu Thr Leu Thr val Gly pPhe Thr Asp Ser Arg Lys Ile Ser His
435 © 1440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro val Ile Gly Arg Glu
450 - [ 455 _ 460

Lys Phe His Sér Arg Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr
465 Lo 470 . 475 480

Tyr val GIn Ser Thr Ala Ala Thr Thr Glu Glu Ile Glu val His Met
: 485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Ser GIn GIn Ser Gly Asn
. 500 i 505 510

val Lys Ile Iﬁr val Asn Gly G1n Thr val Arg Tyr Lys Cys Asn Cys
515 : : - 520 525

Gly Gly Sér Asn Glu G1§ LéU'Thr Thr Thr Asp Lys val Ile Asn Asn
530 I 535 540 :

Cys Lys val Asp Gjh Cys His Ala Ala val Thr Asn His Lys Lys Trp
545 550 555 560

Gln Tyr Asn Ser Pro Leu val Pro Arg Asn Ala Glu Leu Gly Asp Arg
: 565 570 575

Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn Ala Thr Cys Arg
580 585 ’ 590

val Pro Lys Aﬂé Arg Asﬁ Pro Thr val Thr Tyr Gly Lys Asn GlIn val
595 , . 600 _ 605

Ile Met Lei Leu Tyf Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 - i | . 615 - 620

Met Gly Giu Glu Pro Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
625 i 630 . 635 640

Glu val val ﬁéh Thr val pPro Thr Glu Gly Leu Glu val Thr Trp Gly
b 645 : . 650 655

Asn Asn Glu Pr@ Tyf Lys Tyr Trp Pro GIn Leu Ser Thr Asn Gly Thr
R : page 28
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T . Sequence listing-CHK-II
660 - P ' 665 670

Ala His Giy His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 " 680 685

Pro Thr Met Thr val val Qa] val ser val Ala Thr Phe Ile Leu Leu
690 . i . . 695 700

Ser Met V51 Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 N ¢ 710 .o 715 720

Cys Ile Thr Pro Tyt Glu Leu Thr Pro Gly Ala Thr val pro Phe Leu
725 - 73 735

o

Leu ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
. 740 ‘ © 745 750

Glu Ala Ala i]e Tyr Leu Tﬁp Asn Glu GIn GIn Pro Leu Phe Trp Leu
755 - 760 765

GIn Ala Leu Ile Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 o 775 780

Arg Leu Léu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 o790 R 795 800

ser val Gly Ala His Thr val ser Ala Tyr Glu His val Thr val Ile
. 805 - ' 810 815

Pro Asn Thr ¢a1 Gly val ﬁro Tyr Lys Thr Leu val Asn Arg Pro Gly
820 825 83

Tyr Ser Pro Met val Leu Glu Met Glu Leu Leu Ser val Thr Leu Glu
835 - . _ 840 845

Pro Thr Leu Séé Leu Asp Tyf ITe Thr Cys Glu Tyr Lys Thr val Ile
850 ) 855 860 '

Pro Ser Pro Tyr val Ly% Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 TR . 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys val Phe Thr Gly val Tyr Pro Phe

vl 885 P 890 895
i ! l I " I:I‘| i .
LAY S P R S
Met Trp Gly GI§ Ala Tyr CJS Phe Cys Asp Ala Glu Asn Thr GIn Leu
900y, T4 T 905 : 910
ST | R A
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§ ! o qrence Tisting-CHK-II
Ser Glu 31a His val Glu Lys Ser Glu Ser Cys Lys ggr Glu Phe Ala
)15 v 2 ' : 5

ser Ala Tyr Arg Ala His Thr A]a Ser Ala Ser Ala Lys Leu Arg val
930 - - 935 940

Leu Tyr GlIn é1y Asn Asn Ile Thr val Thr Ala Tyr Ala Asn Gly Asp
945 .o 850 955 960

His Ala val Thr Val Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
- 965 e 970 975
Ser Ala Trp Thr ﬁqd Phé Asp Asn Lys Ile val val Tyr Lys Gly Asp
980 oo 985 990

val Tyr Asn Mét Aéb TyF Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 N 1000

Phe Gly Asp ITe G1In ser Arg Thr Pro Glu Ser Glu Asp val Tyr
1010 1015 1020

Ala Asn Thr GIn Leu Vval Leu Gln Arg Pro Ala Ala Gly Thr val
1025 , 1030 : 1035

His val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 ' - 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 - ‘ - 1060 1065

Gln Ile A]aEThr-ésn Pro Qa] Arg Ala val Asn Cys Ala val Gly
1070 . . 1075 1080

Asn Met Pro Ile Ser Ile Asp .Ile Pro Glu Ala Ala Phe Thr Arg
1085 - _ . 1090 1095

val val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu val Pro
1100 S ' 1105 1110

Ala Cys fhrgHﬁs Ser Ser Asb Phe Gly Gly val Ala 1Ile Ile Lys
1115 s . 1120 1125

Tyr Ala A1a-§er-L}s Lys &1y Lys Cys Ala val His Ser Met Thr
1130 . e 1135 . 1140
o ! ; ‘ .
Asn Ala Qa1§jhr-lje Arg Glu Ala Glu Ile Glu val Glu Gly Asn
145 - N 1150 1155
S E Page 30
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b b S Sequence Tisting-CHK-II

Ser Gln Leu'G]n I1e ser Phe "Ser Thr Ala Leu Ala Ser Ala Glu
1160 . i |, 1165 1170

Phe Arg Va].Gjn val Cys Ser - Thr GIn val His cys Ala Ala Glu
1175 '_ ' 1180_ 1185

Cys His Pro.Pro Lys ASp His Ile val Asn Tyr Pro Ala Ser His
1190 : 1195 1200

Thr Thr Leu Gly val GIn Asp 1Ile Ser Ala Thr Ala Met Ser Trp
1208 * : 1210 1215

val GIn Lys ITe Thr Gly Gly val Gly Leu val val Ala val Ala
1220 _ i 1225 1230

Ala Leu TIle Leu Ile val val Leu Cys val Ser Phe Ser Arg His

1235 ' 1240 1245
<210> 11
<211> 1248 :
<212> PRT , _ i
<213> chikungunya virus |
<400> 11 . ;

et Glu Phe ile Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
: 5 o 10 5

Arg Pro Trp {gr Pro Arg Ser Thr §1e Gln Ile Ile Arg Pgo Arg Pro
_ ' 5 3

Arg Pro Gl Aré Gln Ala Gly Gln Leu Ala GIn Leu Ile Ser Ala val
35 ; . 40 45

Asn Lys Leu Tﬁr Mét Arg Ala val Pro GIn Gln Lys Pro Arg Arg Asn
50 d . i 55 60

Arg Lys Asn Lyé Lys GIn Lys GIn Lys GIn GIn Ala Pro Gln Asn Asn

65 ! 7 75 80

Thr Asn GIn Ly§ Eys GIn Pro Pro Lys Lys Lys Pro Ala GIn Lys Lys
3 o 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
. 100 : 105 110

Cys Ile Phe G]Q val Lys His Glu Gly Lys val Thr Gly Tyr Ala Cys
115 ; 120 125

{; 1_ S Page 31
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Sequence Tisting~CHK-II

Leu val Gly Asp Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 . 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu C?S Ala Gln I*e Pro val His Met Lys Ser Asp Ala Ser
; 65 . 170 175

Lys Phe Thr His Glu Ly; Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala val Gln Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 ° .. 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 215 ' 220

val Ala Ile val Leu Gly Gﬁy val Asn Glu Gly Ala Arg Thr Ala Leu
225 : 230 ¢ 235 240

Ser val val Thr Trp Asn Lys Asp Ile val Thr Lys Ile Thr Pro Glu
245 Cod 250 255

Gly Ala Glu Glu Trp Sef Leu Ala ITe Pro Val Met Cys Leu Leu Ala
260 ; 265 270

Asn Thr Thr phe Pro Cys Ser GlIn Pro Pro Cys Thr Pro Cys Cys Tyr
275 ;280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn val Met
290 , - 295 300

Arg Pro Gly Tyr Tyr GIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 , 310 - 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
: ' 330 335

i H o |
Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His ser
- 380 By 345 350

Cys His Ser Pro val Ala Léﬂ Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 T .+ 360 365

Gly Thr Leu Lys 1le GIn val Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 L 1 375 380
A | K Page 32
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Sequence Tisting-CHK-II

Asp Ser His Aép Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 Vo 4 390 : 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Phe val Arg Thr Ser Ala Pro Cys
R 5 _ ;. : 410 415

2

r

Thr Ile Thr G1y'Th; Met Gly His Phe ITe Leu Ala Arg Cys Pro Lys

425 430

Gly Glu Tﬁf Léu Tﬁr val G1y Phe Thr Asp Ser Arg Lys Ile Ser His
435 " . . : 440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro val Ile Gly Arg Glu
450 | _ . 455 460

Lys Phe His Ser Arg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr val Gln Ser Thr Ala Ala Thr Thr Glu Glu Ile Glu val His Met
5 485 N 490 - 495

Pro Pro Asp Thr Pro Asp AFg Thr Leu Met Ser GIn Gln Ser Gly Asn
500 ¢t 505 510

val Lys Ile Thr val Asn G]y GIn Thr val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Asn Glu Gly Lgu Thr Thr Thr Asp Lyg val Ile Asn Asn
' - 535 54 )

Cys Lys val Asp Glh Cys His Ala Ala val Thr Asn His Lys Lys Trp
545 o . 550 555 560

GIn Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg
' 565 570 575

Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn Ala Thr Cys Arg
. 580 n ¢ 585 590

val Pro Lys Ala Aré Asn Pro Thr val Thr Tyr Gly Lys Asn Gln val
' ; i 600 605

R

]
Ile Met Leu Leu T%ﬁ Pro AsSp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 i . %oels 620 .

1
v il : :
Met Gly Glu Glu ﬁﬁb Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
N S 1 T Page 33




625

Glu

AsSn

Ala

Pro

Ser

705

Cys

Leu

Glu

GlIn

Pro

Tyr

Pro

Pro
865

val

Asn

His

Thr

690

Met

Ile

ser

Ala

Ala

770

Leu

val

Asn

Ser

Thr

850

Ser

v§1
Thr
Leu
Ala
755
Leu
Leu
Gly
ﬂiw.—

Pro
835

Leu S

Leu
Pro
660
His
Thr
Gly
Pro
Ile
740
Ile
I]é
?rb
Ala
val

820

Met

Thr
645

Tyr

630

val
Lys
His

val

Pro

Tyr

val

© 695

Ala

710

Tyr
725

Cys

Tyr

Pro
C;S
His
805

Gly

val

Glu
Cys
Leu
Leu
Cys

790

Thr

val

Leu

Ala
Leu

Ile

- Sequence 1i

r

Trp

‘Ile

680

val
Gly
Thr
Arg
Asn
760
Ala
Lys
Ser
Tyr
Met
840

Ile

Cys

Glu

Pro

665

Ile

Ser

Met

Pro

Thr

745

Glu

Leu

Thr

Ala

Thr

Gly

Gly
650
Gln

Leu

val

Cys

Gly

Ala

GIn

Ile

Leu

Tyr

810

Thr

Leu

Cys

Thr

635

Leu

Leu

Tyr

Ala

Met

715

Ala

Lys

GIn

val

Ala

795

Glu

Leu

Leu

Glu

Ala
875

sting-CHK-II

Glu val Thr

Ser

Tyr

Thr

700

Cys

Thr

Ala

Pro

Leu

780

Phe

His

val

Ser

Tyr

860

Glu

Page 34

Thr

Tyr

685

Phe

Ala

val

Ala

Leu

765

Cys

Leu

val

Asn

val

845

Lys

Cys

Asn

670

Glu

Ile

Arg

Pro

Thr

750

Phe

Asn

Ala

Thr

Ar

83

Thr

Thr

Lys

pCT/WN12/000632 «

640

Trp Gly
Gly Thr
Leu Tyr
Leu Leu
Arg Arg
Phe Leu
735

Tyr-G1n
Trp Leu
Cys Leu
val Met

800
val Ile
815
Pro Gly
Leu Glu

val Ile

ASp Lys

[}
ok
A
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' Sequence Tisting-CHK-II
Asn Leu Pro Asp Tyr Ser Cys Lys val Phe Thr Gly val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
900 905 910 :

ser Glu Ala His val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 _ 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg val
930 935 940 :

Leu Tyr GIn Gly Asn Asn Ile Thr val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala val Thr val Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys Gly Asp
980 985 990

val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Arg Arg Pro Gly G1In
995 1000 1005

Phe Gly Asp Ile GIn Ser Arg Thr Pro Glu Ser Glu Asp val Tyr
1010 1015 1020

Ala Asn Thr GIn Leu val Leu Gln Arg Pro Ala Ala Gly Thr val
1025 1030 1035

His val Pro Tyr Ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 _ 1050

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro val Arg Ala val Asn Cys Ala val Gly
1070 1075 1080

Asn Met Pro Ile Ser Ile Asp 1Ile Pro Glu Ala Ala Phe Thr Arg
1085 1090 1095

val val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu val Pro
1100 1105 _ 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly val Ala 1Ile Ile Lys
1115 1120 1125
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Sequence Tlisting-CHK-II

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1130 1135 1140

Asn Ala val Thr Ile Arg Glu Ala Glu Ile Glu val Glu Gly Asn
1145 1150 1155

Ser GIn Leu GIn ITe Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg val Gln val Cys Ser Thr Gln val His Cys Ala Ala Glu
1175 1180 1185

Cys His Pro Pro Lys Asp His Ile val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr . Leu Gly val GIn Asp 1Ile Ser Ala Thr Ala Met Ser Trp
1205 1210 1215

val GIn Lys Ile Thr Gly Gly- val Gly Leu val val Ala val Ala
1220 1225 _ 1230

Ala Leu 1Ile Leu Ile val val Leu Cys val Ser Phe Ser Arg His

1235 1240 1245
<210> 12
<211> 1248
<212> PRT
<213> Chikungunya virus
<400> 12

mMet Glu Phe Ile Pro Thr GIn Thr Phe Tyr Asn ArgIArg Tyr GIn Pro
1

Arg Pro Trp Thr Pro Arg Ser Thr Ile GIn Ile Ile Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg Gln Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
. 35 40 45 .

Asn Lys Leu Thr Met Arg Ala val Pro GIn GIn Lys Pro Arg Arg Asn

Arg Lys Asn Lys Lys GIn Lys GIn Lys GIn GIn Ala Pro Gln Asn Asn
65 : 70 75 80

Thr Asn GIn Lys Lys Gln Pro Pro Lys Lys Lys Pro Ala GIn Lys Lys
8

Page 36
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Sequence listing-CHK-II

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys.Ile Phe Glu val Lys His Glu Gly Lys val Thr Gly Tyr Ala Cys
115 120 125

Leu val Gly Asp Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 ¢ 135 140 :

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala GIn Ile Pro val His Met Lys Ser Asp Ala Ser
165 170 175 °

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala val GIn Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 20 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 215 220

val Ala Ile val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 ; 240

Ser val val Thr Trp Asn Lys Asp Ile val Thr Lys Ile Thr Pro Glu
245 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Ile Pro val Met Cys Leu Leu Ala
260 265 _ 270

Asn Thr Thr Phe Pro Cys Ser.Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

. Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn val Met
290 295 300

Arg Pro Gly Tyr Tyr GlIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 .350
Page 37



cys
Gly
385
Ala
Thr
Gly
‘Ser
Lys
Tyr
Pro

val

Gly

Cys

545

Gln

Lys

val

His

Thr

370

Ser

Asp

Ile

Glu

Ccys

450

Phe

val

Pro

Lys

Lys

TYyr

Gly

Pro

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

G1n

Asp

Ile

515

Ser

val

Asn

Lys

Lys

Pro

Lys

Asp

Glu

Gly

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

val

Ile

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

val

Glu

Gln

Pro

565

His

Arg

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Leu

val

375

Glu

Gly

Gly

Gly

His

455

GlIn

Ala

Arg

Gly

Leu

His

val

Pro

Pro

Sequence 1listing-CHK-II

Glu Arg Ile Arg Asn Glu
360 6

ser

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

Leu

Arg

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

val

Gln

Tyr

val

410

Ile

Asp

Pro

Lys

Glu

490

Met

val

Thr

val

Asn

570

Leu

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Gly

380

Asp

Thr

Ala

Arg

val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Thr Tyr Gly
Page 38

365

Ile

Asn

Ser

Arg

Lys
445

Ile

Pro

Glu

GlIn

525

val

His

Leu

Ala

Lys

Ala

Lys

His

Ala

Cys

430

Ile

Gly

Cys

val

Ser

510

Cys

Lys

Gly

Thr

590

Asn

PCT/IN72/080832 %

Thr

Thr

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

Cys

GIn

Asp
Asp
Pro
400
Ccys
Lys
His
Glu
Thr
480
Met
Asn

Cys

Asn

Arg
Arg

val
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’ o Sequence listing-CHK-II
595 . 600 605

Ile Met Leu Léu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 615 620

Met Gly Glu Giu Pro Asn Tyr GIln Glu Glu Trp val Met His Lys Lys
625 o 630 : 635 640

Glu val val Leu Thr val Pro fhr Glu Gly Leu Glu val Thr Trp Gly
. 645 v 650 655

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro GIn Leu Ser Thr Asn Gly Thr
660 665 670

Ala His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 : 680_ ) 685

Pro Thr met Thr val val val val Ser val Ala Thr Phe Ile Leu Leu
690 695 700

Ser Met val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arc
705 710, 715 72

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu
' 725 . 730 . 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr GlIn
740 . . . 745 750

Glu Ala Ala Ile T}r Leu Trp'Asn Glu GIn GIn Pro Leu Phe Trp Leu
' 755 ; 760 765 '

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 , 775 : 780

Arg Leu Léu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 790 795 800

ser val Gly Ala His Thr val éer Ala Tyr Glu His val Thr val Ile
. . 805 ' 810 815

Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val Asn Arg Pro Gly
820 825 830

H ' .
r r
|
| N

Tyr Ser Pfo Met val Leu Glu Met Glu Leu Leu Ser val Thr Leu Glu
835 i - 840 845

s ' Y Page 39
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: : Seﬂfence Tisting-CHK-II
Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile
850 " 855 860

Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 : 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys val phe Thr Gly val Tyr Pro Phe
B 885 : 890 - 895

Met Trp Gjy Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
900 905 910

ser Glu Ala His val Glu Lys Sér Glu Ser Cys Lys Thr Glu Phe Ala
915 - " 920 925

Ser Ala Tyr Aﬁg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg val
930 935 . 940

Leu Tyr GIn Gly Asn Asn Ile Thr val Thr Ala Tyr Ala Asn Gly Asp
945 950 , 955 960

His Ala val Thr val Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys Gly Asp
980 985 : 990

val Tyr'Aén Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly GIn
995 - . 1000 1005

Phe Gly Asp i]e Gln ser Arg .Thr Pro Glu Ser Glu Asp val Tyr
10 1015 11020

Ala Asn Thr Gln Leu val Leu GIn Arg Pro Ala Ala Gly Thr val
1025 ’ 1030 1035

His val Pro fyr ser GIn Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 . 1045 1050

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro pPhe Gly Cys
1055 - : 1060 1065

. Gln 1le Ala Thr Asn Pro val Arg Ala val Asn cys Ala val Gly
1070 © 1075 1080
Asn Met ?bo'11eﬁ$er Ile Ksp ITe Pro Glu Ala Ala Phe Thr Arg
1085 | o G 1090 © 1095
li| L H!i i ’
ook 5 - Page 40
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°oEh 1 Sequence Tisting-CHK-II

Thr Asp Met Ser Cys Glu val Pro

val val ASpfﬁia'Ero ser éeu
N ) 1105 1110

1100

Ala Cys Thr His ser ser Asp<-Phe Gly Gly val Ala 1Ile Ile Lys
1115 .. j 1120 1125

Tyr Ala Ala Ser 'Lys Lys G1y-'Lys Cys Ala val His Ser Met Thr
1130 - ki 1135 1140

Asn Ala Va]_ﬁhr Ile Arg G1u“'A1a Glu ITe Glu val Glu Gly Asn
1145 . ! I 1150, 1155
, "

ser GIn Leu GIn Ile Ser phe 'ser Thr Ala Leu Ala ser Ala Glu
1160 ... | 1;65 1170

Phe Arg val G1n val cys ser' Thr Gln val His Cys Ala Ala Glu
1175 ¢ e 1180 1185

Cys His Pro Pro'Lys Asp His Ile val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr Leu Gly val GIn Asp Ile Ser Ala Thr Ala Met Ser Trp
1205 B ' 1210 1215

o

val GIn Lys Ile Thr Gly Gly val Gly Leu val val 'Ala val Ala

1220 - 0 1225 1230

Ala Leu Ile Leu Ile val val Leu Cys val Ser Phe Ser Arg His
a3 | 1240 1245

10> 13 |

<211> 1248 .- | o

<212> PRT = b

<213> chikungunya virus i’

<400> 13' ' ;

Met Glu Phe Ile Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr GIn Pro
1 ' i ! 10 _ 15

Arg Pro Trp Thr Pro Arg ser Thr Ile GlIn Ile Ile Arg Pro Arg Pro
. ) 20§ i 2 30

o

. Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
35 g [ 40 45

S . i
Asn Lys Léu Thr Met Arg Ala val Pro GIn Gln Lys Pro Arg Arg Asn
- 1 55 60
{ ) i L
4 i i o ! Page 41
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Sequence listing-CHK-II ¥

' Eys GIn Lys GIn Lys GIn GIn Ala Pro GIn Asn Asn

Arg Lys Asn
65 ol 70 “75 80
Thr Asn GIn Lys Lys GIn Pro Pro Lys Lys Lys Pro Ala GIn Lys Lys

85 C 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 N 105 110

Cys Ile Phe Gju val Lys His Glu Gly Lys val Thr Gly Tyr Ala Cys
115 120 125

Leu val Gly Aép Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 I 135 - 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 z Coov 150 0 155 160

Asp Leu G1u Cys Ala GIn Ile Pro val His Met Lys Ser Asp Ala Ser
' © 165 ' . 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 | 185 190

Ala val GIn Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 i, 20 205

Lys Pro Gly Aép Ser Gly Arg bro ITe Phe Asp Asn Lys Gly Arg val
210 i 215 220

Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu

val Ala Ile Vé] Leu Gly \la /A
1 230 ; 235 240

225

ser val Véﬁ Thr Trp Asn Lys Asp Ile val Thr Lys ITe Thr Pro Glu
' 245 L 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Ile Pro val Met Cys Leu Leu Ala
' 260 . 265 270

Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn val Met

290 , 295 300
Arg Pro Gly Tyr Tyr GIn Leu Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 i v 310 i 315 320
Voo e . Page 42
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Sequence 1listing-CHK-II

Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala

.t i:
His Arg Gln Arg A
' 3 330

s (s}

Thr Arg Pro fyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
T340 345 350 _

Cys His sef Pro val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 0 360 365

Gly Thr Leu Lys Ile Gln val Ser Leu Gln Ile Arg Ile Lys Thr Asp
370 ; 375 38

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 ) . 390 ' 395 400

Ala Asp Aia Glu Arg Ala Gly Leu Phe val Arg Thr Ser Ala Pro Cys
. “ 405 . 410 415

- fjf !
Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
©420 | 425 | 430

Gly Glu Thr ﬁéu Thr val Gly Fhe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro val Ile Gly Arg Glu
450 o 455 460

Lys Phe His Ser Arg Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr
465 o ) 470 475 480

Tyr val GIn Ser Thr Ala Ala Thr Thr Glu Glu Ile Glu val His Met
' " 485 ' - 490 495

Pro Pro Asp ihr Pro Asp Arg Thr Leu Met Ser GIn GIn Ser Gly Asn
- 500 s 505 510

val Lys Ile Thr Vé] Asn Gly GIn Thr val Arg Tyr Lys Cys Asn Cys
515 . . . 520 525

. Gly Gly Ser Agn Glu Gly Leu Thr Thr Thr Asp Lya val ITe Asn Asn
. : © 535 54

Cys Lys val Asp Gln Cys His Ala Ala val Thr Asn His Lys Lys Trp
545 ' . 550 555 560

Gln Tyr Asn Ser Pro Leu Val Pro Arg Asn Ala Glu Leu Gly Asp Arg
: - Page 43
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o P} Sequence 1listing-CHK-II
Y 565 A 570 575

oyt . 2! !
e,

Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn val Thr Cys Arg
(] » \
1
1

G 1 s8s 590

Aja AFQ Asﬁ Rﬁo fhr val Thr Tyr Gly Lys Asn GIn val

val Pro LQ
59 600 605

" :_I;. . .rl. W, . | i I: )
Ile Met Leu L@u Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 . i o1 615 620

. [ . I.. I.
Met Gly Glu Glu Pro Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
625 . .. 830 ¢ 635 640

Glu val val Leu fhr val pro Thr Glu Gly Leu Glu val Thr Trp Gly
. 645 650 - 655

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro Gln Leu Ser Thr Asn Gly Thr
660 665 670

Ala His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 i : 680 685

Pro Thr Met Thr val val val val ser val Ala Thr phe Ile Leu Leu
' 690 . h 695 700 ’ :

ser Met val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 ‘ ;. 710 : 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 , , 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu GIn GIn Pro Leu Phe Trp Leu
755 | 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu

770 '_;4 775 780
A P P
W g '
T ! |
Arg Leu Leu Pro €ys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 N de 790 f . 795 800

Ser val Giy Ala ﬁiﬁ Thh val ser Ala Tyr Glu His val Thr val Ile

805 v : 810 815
h . .
‘? : Page 44
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Pro

Tyr

Pro

Pro

865

Asn

Met

ser

Ser

Leu

945

His

Ser

val

Phe

Ala

His

Lys

Asn
Ser
Thr
850
Ser
Leu
Trp
Glu
Ala
930
Tyr
Ala

Ala

Tyr

Tﬁr

Pro

835 '

ey

oy

Leu T

Pro
cly
Ala
915
Tyr
GIn
val
Trp

Asn

val
820
Met
Sér
:.' .'Ll'i
A%p
G1y
His
Arg
Gly
Thr
Thr
980

Met

995 -

va1

Aja
\@1
Ala
Asn
yl

Pro

Asp

val
Leu

Asp

Tyr
Glu
His
Asn
950
Lys

Phé

Tyr

Glu
Tyr
855
C§s
Cys
Cys
Lys
Thr
935
Ile
Asp
Asp

Pro

Sequence Tistin

Tyr Lys Thr Leu Va

Met
540
Ile
Cys
Lys
Phe
Ser
920
Ala
Thr
Ala

Asn

Pro

1000

825

Glu

Thr

Gly

val

905

Glu

ser

val

Lys

Lys
985

Phe Gly Ala Gly Arg
1005

Leu

Cys

Thr

Phe

890

Asp

Ser

Ala

Thr

Phe

970

Ile

Leu

Glu

Ala

875

Thr

Ala

Cys

ser

Ala

955

Ile

val

ser

Tyr

860

Glu

Gly

Glu

Lys

Ala

Asn

val

845

Lys

Cys

val

Asn

Thr

925

Lys

940

Tyr

val

val

Ala

Gly

Tyr

Gly Asp I1e .GIn ser Arg Thr Pro Glu Ser Glu
1010 1015 1020

Asn
1025

val
1040

Glu

1055

Thr{G1n

:—.:,_.—._r—

T

-1, _:T-“ =:3,,-,_u-1..,

-eu val

1a ser

Leu .

1030

1045

Syl

‘1

Eeu_

1060

Gln Arg Pro Ala
er G1n A1a Pro Ser Gly Phe

GIn His Thr Ala

1035

Page 45

Lys
1050

-CHK-II

Arg

830

Thr

Thr

Lys

Tyr

Thr

910

Glu

Leu

Asn

Pro

Lys
990

PCT / IN 1

Pro

Leu

val

Asp

Pro

895

Gln

Phe

Arg

Gly

Met

975

Gly

Gly

Leu

val
Asp
960

Ser

ASp

Pro Gly Gln
Asp val Tyr
Ala Gly Thr val
Tyr Trp Leu

Pro Phe Gly Cys
1065

2/000432 «7H
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B .~ Sequence 1isting-CHK-II

Gln Ile A]a'fhr-kén Pro val Arg Ala val Asn Cys Ala val Gly
1070 . . 1080

Asn Met Pro I1e'ser Ile

ITe Pro Glu Ala Ala Phe Thr Arg
1085

Asp
1090 1095

val val AspaAJa Pro Ser Leul_Thr Asp Met Ser Cys Glu val Pro
1100 - Pl N 1105 1110

i ."I

Ala Cys %hrfﬁ%sféér Ser Asp Phe Gly Gly val Ala 1Ile Ile Lys
1115 < 7 1120 1125

Tyr Ala A1a;§ériLys Lys Giy Lys Cys Ala val His Ser Met Thr
1130 ! cano, i 1135 1140

Asn Ala val Thr Tle Arg Glu- Ala Glu Ile Glu val Glu Gly Asn
1145 -~ . 1150 1155

ser GIn Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 ' 1165 1170

Phe Arg val GIn val Cys Ser Thr GIn val His Cys Ala Ala Glu
1175 . _ 1180 1185

Cys His Pro Pro Lys ASp His: Ile val Asn Tyr Pro Ala Ser His

1190 . 1195 1200
| S
Thr Thr Leu'G1y val . GlIn ésp Ile ser Ala Thr Ala Met Ser Trp
1205 - 1210 1215
q

val GIn Lys .Ile Thr Gly G
: 1

y. val Gly Leu val val Ala val Ala
1220 2

5 1230

i

Ala Leu Ile Leu Ile val val Leu Cys val Ser Phe Ser Arg His
1235 g 1240 1245

<210> 14

<211> 1248

<212> PRT .
<213> chikungunya virus

<400> 14 .

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 - : 10 15

I

Arg Pro Trp Thr P#é Arg seér Thr Ile GIn Ile Ile Arg Pro Arg Pro
- N 7 : 30

25

Page 46
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J
t W 4 sequence listing-CHK-II
o, P ' .
Arg Pro g]n Arg GIn Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
S5 o L 4 45

Asn Lys Leu Tp? Met Arg Ala val Pro GIn Gln Lys Pro Arg Arg Asn
. ! . - 55 60

Arg Lys Asn Lys Lys GIn Lys GIn Lys GIn GIn Ala Pro GIn Asn Asn
65 U 0 75 80

Thr Asn Gin E§s Lys GIn Pro Pro Lys Lys Lys Pro Ala GIn Lys Lys
5 85 . S 90 95

ol o

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
i IQQ " R 105 110

Cys Ile Phe G1q vai Lys His Glu Gly Lys val Thr Gly Tyr Ala Cys
115 2+ 120 125

Leu val Gly Asp Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 ) 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 o 150 155 160

Asp Leu Glu Cys Ala GIn Ile Pro val His Met Lys Ser Asp Ala Ser
. 165 ! 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyf Tyr Asn Trp His His Gly
180 ¢ C 185 190

Ala val Gln fyr Ser Gly Gﬁy Arg Phe Thr Ile Pro Thr Gly Ala Gly
.195 L . ; 20 205

Lys Pro Gly Asp Sér Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 0 v 7215 220

val Ala Ile val Lé@ Gly G19 A1a Asn Glu Gly Ala Arg Thr Ala Leu

225 230 235 240
Ser val Trﬁ Asn Lys Asp Ile val Thr Lys Ile Thr Pro Glu
245 250 255
Gly Ala f?b Ser Leu Ala Ile Pro val Met Cys Leu Leu Ala
. 265 270
Asn Thr Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
sy . 280 285
h?t L Page 47
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jﬁ; i. 7" © . sequence listing-CHK-II

Glu Lys Gﬁu bqo Glu Glu Thr Leu Arg Met Leu G&g Asp Asn val Met
| L 3 ] . 3

Arg Pro Gly Tyr Tyr Gln Leh Leu GIn Ala Ser Leu Thr Cys Ser Pro
305 .., 310 ¢ 315 320

His Arg Gln AEQ Arg ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
P 330 335

Thr Arg PFO Ty} Léu Aia His Cys Pro Asp Cys Gly Glu Gly His Ser
340 ' 345 350

Cys His Ser Pro val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
. v, ©. 360 365

Gly Thr Leu Lys Ile Gln val ser Leu GIn ITe Gly Ile Lys Thr Asp
370 - " . ’ 325 380

Asp Ser His Asb Trp Tﬁr Lys Leu Arg Tyr Met AsSp Asn His Met Pro
385 -390 _ 395 400

Ala Asp Ala Glu AFg Ala Gly Leu Phe val Arg Thr Ser Ala Pro Cys
s 405 410 415

Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 _ 425 430

Gly Glu Thr teu Thr val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Ser Cys Thr His Pro Phe His His Asp Pro Pro val Ile Gly Arg Glu
450 1 N 455 460

Lys Phe His Ser Afg Pro Gln His Gly Lys Glu Leu Pro Cys Ser Thr
465 oo, i a70 475 480

Tyr val G]h SgF TEE Ala Aja Thr Thr Glu Glu Ile Glu val His Met
' ags . 490 495

Pro Pro Asp ThF Pro Aﬁp Aﬁg Thr Leu Met Ser GIn Gln Ser Gly Asn
. 500 505 510 '

val Lys Ile Thr Qéi Asn Gly GIn Thr val Arg Tyr Lys Cys Asn Cys
515 520 525 ’

Gly Gly Ser Asn G]ﬁ Gly Leut Thr Thr Thr Asp Lys val Ile Asn Asn
o N Page 48
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Lo ; sequenceé 1isting-CHK-II
30 535 540

H%s Ala Ala val Thr Asn His Lys Lys Trp
: 555 560

Cys Lys
545

N |

val Pro Arg Asn Ala Glu Leu Gly Asp Arg

Gln Tyr a
y 570 575

'.Pfo Phe Pro Leu Ala Asn val Thr Cys Arg
Cd 585 590

Lys Gly

val Pro Lys Ala Arg Asn Pro Thr val Thr Tyr Gly Lys Asn GlIn val
595 . . 600 605

Ile Met Leu Leu Tyr Pro Asp-His Pro Thr Leu Leu Ser Tyr Arg Asn
610 ' 615 ' 620

Met Gly Glu Glu ?ro Asn Tyr GIn Glu Glu Trp val Met His Lys Lys
625 . ¢ 630 635 ) 640

Glu val val Leu Thr vé] Pro Thr Glu Gly Leu Glu val Thr Trp Gly
- 645 650 655

Asn Asn Glu Prb Tﬁr L?s Tyr Trp Pro GIn Leu Ser Thr Asn Gly Thr
" 660 . i 665 670

Ala His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 = © 680 685

Pro Thr Met Thr Qa] val val val Ser val Ala Thr phe Ile Leu Leu
690 | 695 700

Ser Met val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 - - 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu
| 725 P 730 735

Leu Ser Leu Ile €ys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr G1n
C740 N o 745 750

Glu Ala Ala Iie Tyr Leu Trp Asn Glu Gln GIn Pro Leu Phe Trp Leu
755 Do ‘760 765

Gln Ala Léu ITe Pro Leu Ala Ala Leu ITle val Leu Cys Asn Cys Leu
770 - . 775 780

[ P _T_ - Page 49
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Arg
785
Ser
Pro
Tyr
Pro
Pro
865
Asn
Met
Ser
Ser
Leu
945
His
Ser
. val

" Phe

Ala

Leu

val

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Ala

930

Tyr

Ala

Ala

Tyr

Gly Asp

Leu

Gly

R
== R
Ty

B v B v
Gy~

Leu s

Pro
Pro
a1y
A{a
915
Tyr
an
VgT
Trp

Asn

995,4’

1010 .

Asb

Gly

His

Arg A

Gly

Thr

Thr §

980
Met

b

1
o
1

1 ie‘

Cys

His
805

Tyr

Cys
790

| Asp

Lys

- 870

Ser

885

Ala

val

M
éh.

q1n'

Tyf‘
Glu

His

n Asn

950

Lys
Phe

Tyr

Cys
val
Prq
qjﬁ
Tyr
855
Cys
Cys
Cys
LyS

Thr
935

Ile

Asp

Asp

Pro

Lys
ser
Tyr
Met
840
Ile
cys
Arg
Phe
Ser
920
Ala
Thr
Ala

Asn

Pro

1000

1015

ﬂ‘ence Tisting-CHK-II
Thr Leu Ala Phe Leu Ala

Ala
Lys
825
Glu
Thr
Gly
val
Cys
905
Glu
Ser
val
Lys

LysS
985

phe Gly Ala Gly Arg Pro Gly GIn
1005

Tyr
810

Thr

Leu

Cys

Thr

Phe

890

Asp

Ser

Ala

Thr

Phe

970

Ile

795

Glu

Leu

Leu

Glu

Ala

875

Thr

Ala

Cys

Ser

Ala

955

Ile

val

His
val
Ser
TYyr
860
Glu
Gly
Glu
Lys
Ala
940
Tyr

val

val

$er Arg Thr Pro Glu Ser Lys
1020

val

Asn

val

845

Lys

Cys

val

Asn

Thr

925

Lys

Ala

Gly

Tyr

Thr

Thr

Lys

Tyr

Thr

910

Glu

Leu

Asn

Pro

Lys
990

PCT / IN 1

val

val

815

Pro

Leu

val

Asp

Pro

895

GIn

Phe

Arg

Gly

Met

975

Gly

Met
800

Lys

880

Phe

Leu

Ala

val

Asp

ser

Asp

Asp val Tyr

GIn Arg Pro Ala Ala Gly Thr val
1035
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;;E %ia _3 'i: ,;. . Sequence listing-CHK-II

His val Pro_}ﬁr:éér'éjn Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 @ C 1045 1050

Lys Glu Argféﬂy Ala sér Leu Gln His Thr Ala Pro Phe Gly Cys

1055 . i . 1060 1065
GIn Ile %A}af+HrIAsn}Pro val Arg Ala val Asn Cys Ala val Gly
1070 i o0y 1075 1080
i ;Lh DU
Asn Met P?oﬁf?eﬁégrji]e Asp Ile Pro Glu Ala Ala Phe Thr Arg
10854, i 7T T 1090 1095
(Aot | B
L ol . 3 4
Lyoon e, . B
val val ‘Asp’Ala'Pro $er Leu Thr Asp Met Ser Cys Glu val Pro
1100 *. 7T 1105 1110
Ala Cys Thr His Ser Ser Asp Phe Gly Gly val Ala Ile Ile Lys

1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1130 - 1135 1140

Asn Ala val Thr Ile Afg Glu Ala Glu Ile Glu val Glu Gly Asn
1145 ' . 1150 1155

ser GIn Leu.GIn Ile Ser Phe- Ser Thr Ala Leu Ala Ser Ala Glu

1160. - 1165 1170
o -
Phe Arg Vval:.GlIn val Cys Ser  Thr GIn val His Cys Ala Ala Glu
i/ - 1180 1185

Cys His Pro Pro.Lys Asp His Ile val Asn Tyr Pro Ala Ser His
1190 o 1195 1200

Thr Thr Leu Gly val GIn Asp Ile Ser Ala Thr Ala Met Ser Trp
1205 o 1210 1215

val GIn Lys Ile Thr Gly Gly val Gly Leu val val Ala val Ala
1220 : 1225 1230

Ala Leu Ile Leu Ile val val Leu Cys val Ser Phe Ser Arg His

1235 | 1240 1245
10> 15 .
<211> 11234 . l'
<212> DNA 4 b
<213>  chikungunya 'vifus &{
[ i A
<400> 15 0 0 on M
et g !' 1 page 51
SRR
[ [ ‘|‘ I’ d |




atggatcctg1tgtacgtgga

gcgtacccca

agagcgttct‘

atcctggata
gtctgcccgé
gcatctgccg
gcagtaatgé'
tgtagacaga

tcgctatace:

accccgttéhy

gatgagcagg
agacgaggca -
ttctcagtag
ccatcggtgf
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
QQQCtQaaCé
aattatctgc
gacatggaag
tgggcattca
cagaaggtt#
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaé
ccgagaggaé
gtactcteck
gagcaagtéa
gacggccgqé

h'

agcgaaagc@

I-'[.

&
L

tgtttgaggt

cgcatctagc

‘tcggcagtge
tgcgecagtge

caggaaqagti
cégtgcéaga
gagcagacgt
accaggcQati
tgtacaa;gc
tééigaéggc
agttgtctat
ggtcaacgct
tccatttaaa
gttacgttgt
cggtaaccca
aéagagfgtc
gcatcCt;gc
agagaatagt
ttcccgtggt
a%gaaaaact
agaagcﬁgaa
aéézcéégtt
tgégg;Etag
gcggagacgc
aaé;gactcg
tcgécgtéga
ctéécéaagt
cgcagaccgt

agacgtgcac

tcctagtgcc

Sequence 1listing-CHK-II

catagacgct

ggaaccaagg
tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggégtc
catggcgggt
taagaacata
tatgégaggg
ttacccggaa
gggcaaactc
taagégaata
ccacgcagac
attcicggtg
tacagaagtc
ggttaacggc
cgcccaagcc
cctgggggtc
aacécacacg
tgaéagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtage
gcacaacgga
ctcdggetat

by
gtataacgaa

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctaccect
ggattatgtt
aaaaagctaa
agccgcaagc
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagy
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ccacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc

agagagttcg

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaé
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgagagttag
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgetgtga
caggccttta

tgtgcaagac

-tgccggcegac

atgcacagaa
ggaatatgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtgygg
gtctgattca
ggtatgcggt
ctgaagactt

taaacagaaa
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cctgcaacgt
tgctaafgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgctg
ctggcacctg
tacagtggtt
tggaaaaacc

taccgacacg

catttgtgat

gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggcg
cgaagcgtac
ccagagtcta

gctacaccat

2/0080432 «™

60
120
180
240
300
360
420 |
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



)]
o
%
}

b
atthgath

gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgb
gtgactagtg
ggtctagag?
gtcgacgtgt
atcgccttgg
ttcttcaafa

cacaaaagta

tacgaaggca

ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggeg
actattaagg
atgaccttcg
atcctcgaéa
ttcaaagaag
tatggggtég
gataaccact
tccattctéﬁ
tgcgtgacta
aggagacté&
tggctggtta
ctgcctacté
tacaacctéé
atccacacaé

caaatgctég

W
I

1.-'-’:‘@
it
4.4
acggaccagc
fl u
aacacgagta
it '--,'_.
gactggtact
taaaaatccg
gatttggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga

tgéga&caag

_téétgcagat

t@técaggcg

aaatgcgcac

aacctgaccc

ttgactatcg
gagtttacgc

acg;céacgt

'accégtggat

agtgggaggt
atacattcca
cagcggggat

acaéagcata

§ l.
acaagataaa

agagagtcac
agttgggtct

cttttcgcat

ggggtgactc

Sequence listing-CHK-II

cctgaacace
cgtctatgac
ggtgggcgac
ccctgcctgc
gtcégctatt
aaactgccaa
tacggttgac
ﬁgaggcgttt
gcagaaagtt
éaaqgtcaac
gtgtécactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
éct;ctqacg
aaagacgctg
ggagcatgca
aaataaégcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggg
?ccgttcaca
agaagacttt
agtggccgaa
gggc;accac
ttgggtageg
gccagcéacg
acaccattac

attgagéctg

gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgctgetcet
gcgtgcecact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg

ctcaaaccgg

cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgecggagc
atgaccttgt
tcgaccacgc

gcggctctct
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ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggc
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg

attgatcaga

2/000432 <%

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



i

gcatatggft
agatcgtcta
ttcagcaaét
aatgcagcct
cgcatggaca
ttaccggg;g
agtgcaacéc
gctgttggat
gcctatcgég
ctcctctcéh

ctctttacag

tgggagaaga

cacatctcca
aaaggataca
cagacggctg
gagéaagtc£
gtggatgatg
atgactccag
tcttcgtttc
gtaatgctét
caggagtctg
agcgttgaig
gaaccagcac
gccgtgtctg
agaaacctg%

i)
cgattcttﬁa

1
gcaatgtcec:

ttcggagc%ﬁ
gaaagcttéf
ttgacagaca
gcaggtgggt

cgccagtcég

]
LI

aEQCagééag
gagcgttgaa
ttgacaatgb
tcgtaggaca
ttéégaaéaa
acggtgtttg
cagtgggaad
caaacétctc
aagtcgcqaa
céggtétata
c@étggactc
aéafatctga
tagactgcga
g%a;cgcgga
tggatgtggc
thta%aigc
cagacgcatc
aacgcgtcac

'

ccctcccaaa
! X

ttgaccacaa

cacdggaggce

g&gagétact

taggcgécgg
1y

ke
attggg%aat

-l L LI

cttctgagct
gcgactggtc
atatattctc

tgctgccggt
l"'..: AR

sequence Tisting-CHK-II

aaccagtgaa
accaccatgt
cagéaggaat
ggtéacccga
cgatgaagag
caaggcagta
égcaaaaaca
£aattattcg
ggaagtaact
ctcaggaggg
gacggatgca
ggccatacag
éattgttcgc
aggcgcactg
ggagatacat
Ectgggggaa
atctccceccc
ccggcttcgc
Qtacaaaata
égtéccatcg
gagfacaatc
gcccgteecg
ggcgacacac
bagcaccgta
fgaégagaga

tg#ccggtc
ac;laatacc
éttécccatt
&ctéactftc
Qacétgétca
Qttggaéacc
gaatéccctg

!

cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtecgege
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc

gaggaagtcc

gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcectttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca

acgaggagaa
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acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcc
aggagaaatc
agtggatgac
actagacagg
gaagtcagta

gtgttaccca

2/000432 <7

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860

14920

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



cctaagctgg atgaagcaaa
atggccaaca gaagcaggta
cagagactéa agagaggctg
taccggact& catatccggc
cccgagtccg cagtg;c;gc
tcataccaaa ttaccgatga
tgcctggacc gagcgacatt
taccacgcgc cctccatcag
gtactggcag cagccacgag
ttggactccg cagtattcaa
tgggaagaat ttéctgcéag
actaaactaa aagggﬁcaaa
ctacaggaaé t&@%aéféga
cctggtacaé aé@dtac&ga
ttggcgacag céiécctatg
ctcctaccea a%gtaéata;
gccgeacact tféégc&agé
agccaagatg attcacttgc
cactccctgc tggacttgat
acaggtacgc gcttcaagtt
gtcaacacat téétaaagat
tccgegtgeg cgéécttgat
ttgatggcgg cﬁégatgtgc
gtatccttgh aégécé&ft;
acagcttgca gagtggcaga
gcaggtgacb a%éﬁe ?;

caacgaacag 99

ggtatatcag tr

"l"

aagctcagaﬁ g;cgcgt at
IR

acctattttb cagaagccga

Sequence listing-CHK-II

ggagcaacta
tcagtcgege
tagéctatac
gcctgtgtac
stgéaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
égtggagtgt
ccctattagg
agcagcagcg
faggttcaca
ggaaagacct
fgggattcac
actatttgac
agacactgtt
gcttactgct
agaggctgct
cggcgecatg
caccatcgcc
cggcgacgac
cacftggatg
cttttgtgga
cccgetaaaa
§ga?§gaaga

1
i

tgé:ctggag
]5}

: A i
jﬁ gtc?atggcc

aactttgtac
qaggaagtat

qafaggéggt

ttacttaaga
aaagtagaaa
ttaatgtcag
tcgectecga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat

aacgtcacac

ttcaaaaaat

ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg

ttgatgctgt

ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgetgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta

accagcctcg

aactccagga
atatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtatg
atcagctaca

accctggact
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gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca

gtcggagagt

acagcacgct

actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatﬁata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca

ccgcgctcta

2/0004832+«7

5760
5820
5880

15940

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560



ctatccaaat

tgatctcagt

atcggaaga§'

agaagcagée

ggatgtgcat

caggttacgc;

tcgataacg%

gcgcgcagdf

aggggtacta

ctacaggtqé-

tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagacctgg
gacgcagcac
gtcccgactQ
atgaagcgd;
atgacagcq;
agagggcggg
acttcatcct
ggaagattég
aaaaattcca
gcaccgecge
cattaatgic
acaagtgta%
actgcaagg#
cccctctgéi
ttccgctg c
ggaaaaac%a

atatgggaga

taaccgtgcc gact

cattaggccc
agttaataaa
taagaag;aa
é;étaaaaag
géééaécéaa

thCCtggtg

égbdcctggcc

c¢¢gtgcac
caactggeac

tdgcaaacca

.agtcttaggé

agacattgtc

tatgtgcctg

ctacgaéaag
gtactatcag
caaggacaac
tggagaaggg
a&atgbgacg
cgattggacc

'gctattfgta

Atk .

ggcccgatgt
ttattqhtgt
[d

ttcccgaccg
\
aactaccgag
J

acaacagtcc
ttgcggtggc
tgatcaatgt
cccgcgtaat

I 3
ahatgcaaca

i
égatcgégcc
ctgacaatgc
aagcéaaaac
aaaccggctc
aatgattgta
ggggacaaag
éaactggcCt
qtgaagt%cg
qacigagcag
ggggacagcg
ggagctaatg
actqaaétca
ttggcaaaca
gaaécggagg
ctgctacagg
ttcaétgtct
cattcgtgcec
ttgﬁeaétcc
aagttgcgtt
agadcatcag
ccaaaagggg
acg&acccat
cagcacggta
gagatagagg
ggcaacgtaa
tcahatgaag
éatgccgcgg
gctgaacttg
Egcagggtgc
ﬁt ctgtatc

“héagagaag

4 eu_

: qtcgaggtca

A

ctcagaggca
gcgcggtacc
aacaggcgcc
dadagaaadaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgagygg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa

Sequence 1isting-CHK-II

agctgggcaa
ccaacagaag
acaaaacaac
gaagcegggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctce
ggccgaagag
ctgctcccag
catgcttgag
atgttctccce
aagaccatac
agcactagaa
gcaaatcaga
ccacatgcca
gattactgga
ggtgggattc
cccteectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag

caacgagccg
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cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgecage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc

tataagtatt

2/080432 <7

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480



ggccgcagtt
attatgagét
tgtcgatgéf
cgtatgaaéF
gaacagctég
ctttgttttg

tgagactcit

\
CCC&C&Ctgt.

ataagactct

cagtcacttt

tccegtcted

actacagctb
tctgcgacge
aaacagaatt
tcctttacca
cagttaagga
acaaaatt?t
gaagaccagg
ctaatacaga
aggcaccaﬁc
caccatttgé
acatgcccéi
ctttaacgéé
tcgccatta{
acgccgtcét
ctttctcgﬁ§
actgtgcagt
ccaccctcgé
gaggtgthQ
cgttcagcag

<210>

gtaccctact

gggtatggca
gacaccagga
agggg;cgca
g%;acéabcc
aééatggtgc

gaétgcgtac

LT
.agtcaataga

ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcégca
aggaaataac
cgccaéa;t&
ggtgtacaaa
acaétttggc
actggtactg
tggctttaag
ctgchaata

Ili"l|l‘J‘

ctgdaﬁcgac
L R T

'c?ﬁétcgtgc
R .

taaatafgca
¢ [

tattcgggaa

ggccttagcc
tgagtgccac

ggtccaggac

actggttgtt

{‘ " Sequence listing~CHK-II

ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgc
tgtaaaacgt
gaaéacgtaa
cctggctaca
éta;cgtttg
tgctQC§gta
éccqgcgtct
cagttgagcg
;acégggctc
atcactgtaa
attgtggggc
ggtéacgtct
gatatccaaa
cagigaccgg
tattggctaa
gcaacaaacc
étaé&ggaag
éagétatcag
éccagcaaga
gctgagatag
agcgicgaat
cccccgaagg
atctccgceta

gctgttyceg

o

s ==
T LI e mmEesEm e -

atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccect
tggcttrttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtce

cactgattct

gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacc&gccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgeat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

Page 57

PCT / IN

attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgct
gaatcatgca
aagctccgcg
catgccgtca
Cctttcgaca
tttggcgeag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
ganCgCCCt
tttgggggcg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

2/000432 <7

9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11234




il
i}

H
<211>
<212>
<213>

<400> 16
atggatcc;g

DNA

gcgtacccéa
agagcgttét
atcctggata
gtctgcccga
gcatctgccg
gcagtaatgg
tgtagacagé
tcgctatacc
accccgttea
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgﬁ
tcgtgtgagé
acagggtafg
gttgacggcg
caaatgaccy
gggctgaaé?
aattatctﬁé
gacatggaag
tgggcattca
cagaaggttc
tcaatcccﬁ;
atcccataég
cgagaagc;g
caggtcgaaa
ccgagaggag

gtactctccc

11734:

ch1kuﬁgunYa

LN
?JZH
tgtacgtgga

tgtttgaggt
cgcatctagc
tcggcagtgc
tgcgcagtgc
caggaaaagt
ccgtgccaga
gagcagéégt
aCcégéégat
tgtacaatgc
tactgaaggc
agttgtt{at

ggtcaacgct

tccatttaaa

gctacétcgt
ch%aaccca
aaagagtgtc
gcatccttgc
agagaatagt
tCCCthgt

aFggaéaact
éEQQggégaa
aggccg btt
tgaggaétag
QgggagaCQC

aactgactcg

tcgacgtgga

ctatcaaagt

cﬁqégac#gt

tv1rus .

: o sequence listing-CHK-II

&atagacgct
qgaaccaagg
éataaaacta
gccagcaagg
anagatccc
cctggacaga
#aaggagacg
Egctatatac
taaéggggtc
catggcgggt
taagaacata
tatgagaggg
ﬁtaéccggaa
ggggaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtt
ggttaacggc
cgcccaagee
Cctgggggtc
aacacacacg
tgaéagcttt
gatcaaatgg
écgégaagcc
?gaégcdcta
écagcttgag
tacfgcgcaa

actacgtagc

gacagcgect
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctaccect
ggattatgtt
aaaaagctaa
agccgcaage
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ccacctctac
gacagagcgg
ccaacagacc

cagaagctca

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgetgtga
caggccttta
tgtgcaagac
tgccggcgac
atgcacagaa
ggaatatgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca

Page 58

PCT / IN 1

cctgcaacgt

tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgcetg
ctggcacctg
tacagtggtt
tggaaaaacc
tactgacacg
catttgtgat
gctgttggtyg
caccatgaaa
gtgccggaaa
ctgctgtcta

ccagtcaatt

gtccgggttg

.aaccgacctg

agaggaagaa
ggaagatgtt
aatagagact
agagtacctg

cgctttggceg

2/080432 <7

60
120
180
240
300
360
420
480
540
600
660
720

780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



gagcaagtga

gacggccgag

trl

agcgaaagcg

attgcgatg%

gagaggacig
gaagccgcag

tatgaagggc

ggagtaccgg

gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgé
ttcttcaafa
cacaaaagfa
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaég
acgtcagaéc
ctttccggcoyg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggt??

il
gataaccaﬁt
i

tccattctﬁg asd
i

5
tgcgtgac?9 ccac

aggagactét

L
tggctggtta
ctgcctacfa

tacaacctég

aéécgtgcac
tcctagtgcc
caadgatggt

écggaccagc

' n
aacacg,gta

'gactggtact

taaaaétccg
gatttggcaa
9?&3933393
tatctgcacg
tgfgcdtaga
tgabac%aag
tgatécégat
tctccaggcg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc

acgtcaacgt

.acccgtggat

agtgggqggt
afa;af%éca
cagcggggat
acaéag&ata

il_.
a;c agaéag

L
d
ll'-:,;

cagac?catt
kil ’ﬂ
acaagataaa

agagagtdac

agftgggtct

*'ﬁ } .

" Sequence Tisting-CHK-II °

gcacaacgga
cthggctat
ctééaaéacc

5,-11 4 1
cgtttacgac

?gtgggcgac
CCCtgcgtgc
éthgctatt
aaactgqcaa
tacggttgac
cgéggcgttt
gcagaaagtt
gaaagtcaac
gtg%acactg
tacdéatgag
igg;gacctc
tggafacgag
agttagacaa
act%ctaacg
aaaéacg;tg
ggaécatgca
éaataaagcc
aaa&ctaaat

ctcacctgaa

tggdctattt

bcctggéggg
gccﬁttcaca

1t agaagatttt
.|J [.

agtggccgaa
éggq;agcac
ttgggtageg

gccagcaacg

cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgetgetet
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt

ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgcet
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgcggage

atgaccttgt

Page 59

PCT /N 1

cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca

ggtcataaac

2/0004832 <

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



atccacacét
caaatgctég
gcatatggit
agatcgtcta

tcagcaact
aatgcagcct
cgcatggacé
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctecca
ctctttacag
tgggagaaga
cacatctccé
aaaggataca
cagacggc%é
gagcaagccé
gtggatgatg
atgactccag
tcttegtttc
gtaatgctaf
caggagtctg
agcgttga{é
gaaccagcéé
geegtgtetg
agaaacctga

cgattcttta
i

gcaatgtctc t

ttcggageat chi

gaaagcttgt

c?tftégta;
gggétééctt
acgéagataﬁ
gagcbftgaa
ttgacaatbg

tCQtaggaca

fcgcgaagaa

acggtgtttg
céaécttctc
aagtcgcaaa
caggtgtata
tcatggactc
ﬁaatatctga
tégac#g;ga
gcagcéégga
f?géfétgdc

gcctatatgce
[

;ééa&gcatc

agggcéFcéc
ccqtcﬁ;aaa
tiqéc;ééaa
cacégéaggc
g?géga#act
tagacdécgg
actgggtaat

700
ctgtgééatg

’ ggééaﬁ’?ﬁ‘“

=qlﬂ{{1hﬂ.
teaggcde

b

acaccattac
v \

attgagactg
gaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
o

¢gatgaagag
éaaggcagta
égcéaaaaca
taattattcg
ggaagtaacc
ctcaggaggg
gacggatgca
ggccatacag
taftgttcgc
aggcgcactg
ggaéatacat
cctéggggaa
ététccgccc
ccggettege
g;ataaaata
cgtgccatcg
gagtacaatc
gccégtcccg
ggcgacacac
gégéacégta
tgadgagaga
gtgéccggtc

a¢c agtacc
i

ifL |
gac gtggcccatt

Voo
t actaactttc

caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtce
acgtcactga
tcagacctygg
acgctgccat
cctgtcgege
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg

ggagacttct

Sequence listing-CHK-II

tcgaccacgc
gcggetctet
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga

taccaggaga

Page 60

PCT / IN

aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctcgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcegtc
gcgtgacaca
gccgatctec
aggagaaatc

agtggatgac

2/080432 «7

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520




ttgacagaéé
gcaggtgggt
cgccagtcég
cctaagctgg
atggccaaéa
cagagactgé
taccggacﬁ#
cccgagtcgg
tcataccaas
tgcctggaét
taccacgcgce
gtactggca§
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacgg
ctcctaccéa
gccgeacact
agccaagatg
cactccctgé
acaggtacge
gtcaacacat
tccgcgtgcé
ttgatggcag
gtatctttéa

0
acagcttgca
'\1

gcaggtgacg.
b

W

gté?ctgét&
ata%éftctc
tgétg;cggt
aﬁgﬁagté;a
gaagcaggta
agagaggctg

tat&tccggc

'E:IJ':

-cagiggtagc

ttaccgaéga

gagcgacatt

‘cctccatceag

tagccacgaé
cagtattcaa
ttgctgecag
aagggccaaa
taccaatgga
agcatécaga
catacctatg
atgtacatac
ttaégccagg
attcg l#gc
tggaé%igéé
gcttcaagtt

tgttaaacat

'cggccthat

ccagatgtgc
aagcccctta

gagtggcaga

caacgaac$% gtt

Gy
ggtatatcdg tratoc

Y
aagctcagqg

cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta
fcabtcgcgc
fég?ﬁtatac
gcéégtgtac
atgéaatgag
gtatgatgca
qaatccgtca
aagcgctgta
aag%aactgc
cgtﬁgagtgt
ccctattagg
agcagcagcg
taggttéaca
ggééagacct
tgégat;cac
attéttfgac
agggac?gtt
gcﬁ%actgct
agaggctgct
cggcgccatg
caccatcgcec
cggégacgat
cacttggatg
cttttgtgga

¢ccgctaaaa
H i

a égatagaaga

6chtggag

|!|

'"gz 6té atggcc

: gactttgtac
1CEttg

gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgcctecga
ttcttagcta
tatctagaca
aaactcagga
ccgtcceccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgeaa
gtagatatga
aaggtgcagg
agagagctygg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa

ggcggtecta

Sequence Tisting-CHK-II

acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatce

aataggtacg

Page 61

PCT/wNy2z/090

actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgctgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tétgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg
gatcagatgg
cgaagtgcag
caacttcgag

cactacagct

5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440

£ 32



acctattttg
tcccaaccg?
ctatccaaa;
tgatctcagp
atcggaagﬁé
agaagcagté
ggatgtgcqt
caggttacge
tcgataacgc
gcgcgcagaf
aggggtacté
ctacaggtg&
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagaccagg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagccé
agagggcggg
acttcatc?%
ggaagattég
aaaaattccg
gcaccgeegce
cattaatgtc
acaagtgtaa
actgcaagé%
cccctctggt

ttccgctggc
W
J.

cadaagccga
aattttttac
cattaégccc
agttaataaa
taagaagcaa
acctaaaaag
géaéatcgaa
gtocctagt
gdégc%gécc
a&i;gtgté?
caéétggga&
tggcaéacca
agtcttagga
agaéattgtc
tatgtgcctg
ctatgaaaag
gtactatcag
caaggaéaac
tggagaaggg
agacgggacg
cgattégacc

gctatttgta
Fn‘r',
ggcccgatgt

tcatfcatgt

ttcccQaccg
aactaccgag

I
acaqcagtcc

ttgéggtggc
tgatcaéfét
cccgcgtéat

'1|‘ 4\

aaatg

Sequence Tisting-CHK-II

cagcaagtat ctaaacacta atcagctaca

aataggaggt
agaécgcgcc
ctgacaatgc
aagcaaaaac
éaaccggctc
;atgattgta
ggggacaaag
éaaétgécct
atgaagtccg
éacggagcag
ggggacagceg
ggaéctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
tac;cgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
achacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg

tgcagggtgc

accagcctcg
ctcagaggca
gcgcggtacce
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccececgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcec
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa

ctaaagcaag

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagcecgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggcegg
cttcgacaac
tacagccectce
ggccgaagag
ctgctecccag
catgcttgag
atgttcteccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt

gaaccccacc

Page 62

PCT / IN

atggagttca
ccgegetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccececttgea
aacaacgtca
caccgecage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt

gtgacgtacg

2/0804832 «7

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300



ggaaaaactg
atatgggaéa
taaCCgtgﬁc
ggccgcagit
attatgagct
tgtcgatggt
cgtatgaa@f
gaacagctaé
Ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetec
actacagcég
tctgcgacge
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccgk
ctttaacggé
tcgccattét
acgccgtcac
ctttctcgac
aétgtgcaéc
ccaccctcég

9aggtgtggyg

agtcatcatg
agaaccaaac
gactgaaééﬁ
a;ctacagat
gtaccctact a
gggtatggca ¢
gécaccééga
aégggccaca
gktacaaééc
accatgctge
gagcgegtac
agtcaataga
agagccaaca
gtacgtgaag
taéggtéttc
tgaaaacacg
técgtcégca
aggaaataac
chcagéttc
ggtgtacaaa
a;éatttggc
actggfaCtg
tggctttaag
ctge;aaata

iy

ctc;at& ac
ﬂ
catgtcgtgc

¢

taéétatgca
tattcgggaa
ggccttagcc
tgagtgccac
gggccaggac

actgottgtt

i
R

W Sequence listing-CHK-II

ctactgtatc
tatcaagaag
étcgaggtca
ggtacagccc
atgactgtag
969999at9t
gctaccgtcc
taccaagagg
cttéttccgc
tgtaaaacgc
gaacacgtaa
cct?gctaca
ctafcggttg
tgc%gcggta
éccggcgtct
éagitgagcg
tat;gggctc
atcéctgtaa
éttgtggggc
ggtéacgtct
gatatccaaa
cagégaccgg
tatiggttaa
gcaacaaacc
ata&cggaag
gag;tagcag

i |

gccagcaaga

|~| |1

gctqagatag
agcéccéaat
@ccttgaagg
étcfgcgtta

gctgttgecg

ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagecect
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgecaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtce

cactgattct

aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecec
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

Page 63

PCT/Nt12/080432 <,

tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgceac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220



<210>
<211>
<212>

<2135 cj; ur

<400> 17
atggatcctg

gcgtaccc&a
agagcgtté%
atcctggafa
gtctgcccgé
gcatctgcég
gcagtaatgg
tgtagacaga
tcgetatacc
accccgttca
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
gggctgaacc
aattatctgc
gacatggagg
tgggcatt:

Th
cagaaggt EE

i

tcaatccctt

atcccataca

cgagaagcag

caggtcgaqa.

tgt cgtgga
tgtttgaggi
cgcatctagc
tcggcagtgc
tgcgcagtgc
caggaaaagt
cégtgcqaga
gagcagacgt

actaggcgai

tgtacéatgc

tactgaaggc
ég;tgtcfat
ggtcaécéct
tecatttaaa
gctacgtcgt
cégtaaccca
aéaéagtgtc
gcatccttge
aéagaatagt
ttcctgtggt
atgaaaaact
agaagédgaa
& el

aggec

QCQQaQa gc

e AR 4] i:

aactgdctcg

cgacgtgga

catagacgct
gyaaccaagg
téfééaécta
éccégcaagg
ggaégatccc
cctggacaga
caaggagacg
cgqtatatac
taaéégggtc
éatégcgggt
taaéaacata
tatgagaggg
ttacccggaa
gggéaaactc
taaéagaata
ccaégcagac
attctcggtg
tacégaagtc
ggttaacggc
égcccaagcc
?ctgggggtc
éac%cacacg

By b
tgacagcttt

ag %htéaaétgg

' ] ]
Ecgggaagcc
oqE i

¢ga§gcccta

§cagctﬁgag

gacagcgect
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctaccect
ggattatgtt
aaaaagctaa
agccgcaage
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag

ccacctctac

gacagagcgg
Page
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ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgetgtga
caggccttta
tgtgcaagac
tgccggegac
atgcacagaa
ggaatacgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca

gcgcaggaat

64
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cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgetg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt

aatagagact

2/0060432 7

11234

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



chagaggég
gtactctccc
gagcaagtqa
gacggccggé
agcgaaaé?g

i

attgcgatge a

ctatcééabt
cocagaces
agaégfécéc
tcctagtgcc

&aacgatggr

PR R
gagaggaC%é 'ﬂ" : '“.;

gaagccgcég
tatgaaggéﬁ
ggagtaccgy
gtgactagtg
ggtctagagé
gtcgacgtgt
atcgecttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaaca&
caactgcaaé
accagaaaag
acgtcagagc
ctttccggeg
actattaagé
atgaccttcg
atcctcgaaé
ttcaaagaa?

tatggggt?g

gataacca&& g

2T

gactggtact

tagaagtccg
gaictggcaa
gaaégaaaga
tatctgcacg
tétaégtaga
tgaéaccgag
tgatgtagét
tctcg$QQCg
aaétg&géat
éacctbécét
ttgactatcg
gagtt%acgc
acgtcggcgt
atcégfégat
agtgggaggt

atacattcca

cagcggggat

aca§§gcata

tccattc;gg *;;ii

-
=5

tgcgtgacta ccagga

aggagacf%é

tactgcccaa
éttacgfagc
gcééaacgga
cfcaggctat
gtataaCQaa
feifeacace
cgtctacgac
bgiQQQCQac
ccctgectge
étcagc%att
aaactgccaa
tacggtféac
cgaggcgttt
gcagaaégtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggéga;ctc
tggétacgag
qgt%égacaa
actcttaacg
éaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat

ctc?cctgaa

;g cgggctattt

gccﬁggiggg
P!cgttcaca

4

ggat 3Qaagacttt

agtggccgaa

ccaacagacc
cagaagctca
cgagcaggga
gcaatftcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgctgetct
gcgtgecact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt

aaccctacca

caccgcecag

Seqdence Tisting-CHK-II

acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat

taaaagggga
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agagtacctg
cgctttggceg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacaaaga
caacagacca
acttgctttg
gcagtgcggc
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
tcaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgceatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac

aagaatggaa

1680
1740
1800

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



tggctggt%ﬁ
ctgcctacta
tacaacctag
atccacacéc
caaatgctcg
gcatatgg%;
agatcgtc?&
ttcagcaact
aatgcagctt
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctectcteca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccéé
tcttcgttté
gtaatgctat
caggagtctb
agcgttgaté

gaaccagcac

gccgtgtcﬁg
b

cgattcttta

gcaatgtétt

acaagataéé
agagagtcac
agttgggtct
cttttcgcat
ggggtgactc
acqcagatag
gagég;ttgaa
ttgaééétgg
tcgpaggaqa
tcécééagag
angtgFttg
cagtgggaac
gaaacttcté
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccécggé
tggatatggc
gcctat tgc
cagafgﬁatc
aacgcgtcac
ccctcgcaaa
ttgiccacas

cacaggaggc

gcgagatéct

L
: _.“?%az i
L spi s

SEMENT e T
=+ COEEDA
Q=2

1‘- - Sequence Tisting-CHK-II

CQgccaccac
ttgggtagey
éccagcaacg
acaccattac
attéagaétg
aaccagtgaa
accéccatgt
cagaaggaat
ggtcacccga
Egatgaagag
caaggcagta
cg;?aaaaca
taattattcg
ggaagtaéct
ctcaggaggg
gacggatgca
gchatacag
tattgttege
éégéécéﬁtg
ggagatacat
cctgggggaa
atctcccecc
;cgbcttcgc
gtacaaaata
égtaccétcg
gagtacaatc
gcccgtcccg
ggcbacacac
gagtaccgta

aqgaghga
gtéiccggtc

accgagtacc

B

jﬁ-ﬁ

gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtta
tacaaaaaat
gttatgtgcg
gagcctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctyg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgege
gaagggaata
gtacaagaaa

gccacggaac

tcagtggcta
tccgecggage
atgaccttgt
tcgaccacgc
gcggctctcet
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgecg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac

cgaatcatcc
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taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
cecgttacget
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccageccta
aaaccttgcg
aaggcgaggg
ggctagegtc
gcgtgacaca

gccgatctcec

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400

1432



ttcggagcéf
gaaagcttgt
ttgacagaca
gcaggtggt a
cgccagtcég
cctaagctgg
atggccaaéa
cagagactéé
taccggacéa
cccgagtctg
tcataccaaa
tgcctggacce
taccacgcgce
gtactggcag
ttggactccg
tgggaagaat
actaaactaé
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccta
gccgcacact

agccaagaig

cactccctgc !

acaggtacgc
gtcaacacat
tccgcgtghg
ttgatggcag
gtatccttgd

A
acagcttggg

Wl
gcaggtga%é_}t*'

caagCgaéaé
cttctgagct
gcgagtggtc
ata{at£th
tgctgccggt
atgaagcaaa
gaagcaggta
agagaggctg
catatccggc
cggtggcagc
ttaccgacga
éagcgacatt
cctccatcag
cagccacgaa
cégtatt;aé
ttgctgtcag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg

attcattﬂgc

gcttcdé@tt
tgttaaacat

cggccttcat

cCagatgtgc
AR
aagcccctta

I
é téccéétt
éctaactttc
Facgtgctca
gtcggacacc
Qaa&accctg
ggaécaacta
tcéétcgtgc
tagéctatac
qccigtétac
atgcaatgag
gtdtgatgca
Eaafccgtca
éagcgctgta
éagaaéctgc
cgtggagtgt
ctctattagg
agcégcagcg
tagéftcaca
ggaéagacct
tgggattcac
actatttgac
agagactgtt
éctiactgct
agaggcﬁéct
cggégcc;tg
caccatcgcc
Eggcgacgac
éacttggatg
cttEtgt?ga

tccgctaaaa

?3a£agaaga

acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgectecga
ttcttagcta
tatctagaca
aaactcagga
ccgtcceccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgceaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac

aggcttttta

cgagcgctgg

Page 67
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acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagetg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa

ctgacgaagt

N

PCT/INIZIQﬂ

aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgeca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg

gatcagatgg

5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260

Pe32 <

i



caacgaaéaq
ggtatatcag
aagctcag%g
acctattttg
tcccaaccca
ctatccaaép
tgatctcaét
atcggaagaa
agaagcach
ggatgtgééf
caggttacgc
tcgataacgc
gcgcgcagaf
aggggtacta
ctacaggtgce
tggtggccat
cctggaataa
ccatcccagt
cgcectgetg
tgagacctgg
gacgcagcég
gtCCCQacfg
atgaagcgé?
atgacagcéa
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccéc
cattaatg%é

acaagtgtaa

actgcaadgt “f

ggctaatioa t
féggagtaat
gac&cbféat
cag;aQCCQa
aactttttac
Cattqggccc
agtféataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggac;tggcc
acccétécac
céactggcac
tggcaaacca
agtéttagga
agacattgtc
tatgtgectg
tfécg%aaag
gtéctatcag

caaggacaac

tégééﬁaédg
aéaéggéacg
cgattggécc
gctatttéfa
ggcccgafét
tcéttcatgt
ttcccgaccg
aactaccgag
afaacégtcc

tpgcggtggc

v H

tgagctggag
gtcgatggcc
daéfftgtac
cagcaagtat
aataggaggt
agaccgcgcc
ctgécaatgc
aag&aaaéac
éaa&cggttc
aatgattgta
gggbacaaag
éaactggcct
atgﬁagtccg
cacdgagcag
ggggacagceg
ggagctaatg
act;aaatca
Ctggtaaaca
933&599599
ctgdtacagg
ttcaatgtct
;acEthgcc
ctgaatdtcc
éathgcgtt
éga;cafcag
Ecaéaagggg

écgcac¢cat
k

cagcacggta.

gagatagagg
ggcaacgtaa

tcaéatgaag

o l‘ N
A

t catgccgcgg

aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctceg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
ccceccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac

tcaccaatca

"+ Sequence Tisting-CHK-II

actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
daggaggccgyg
cttcgacaac
tacagccctce
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa

caaaaagtgg
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cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgcetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccceccttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata

cagtataact

7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180

432 <



cccctctgé?
ttccgctgéi
ggaaaaacéa
atatgggaga
taaccgtgcé
ggccgeagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactét
- cagtcacttt
tcccgtetec
actacagctg
tctgecgacge
aaacagaagt
tcctttacéa
cagttaagga

acaaaattﬁt

R
ccécgtaat
aaaté&aééa
agttatééié
agaaccaaac
gactgaaggg
atctacaaac
gtééc;tgct
gggtatggca
g?éactégga
agcggt;aca
gctadééééc
accatgctgc
gagcgcgtac
agtcaataga
ggagc;aa;a
gﬁaﬁgtgéég
t?aggﬁcttc
tgaéaacacg
tgcatﬁana
aggaaa{ééc
Cgccaaattc

|F.
gtgtacaaa

gaagaccagg kg ;.:'I

ctaatacaca 4

aggcaccaﬁﬁ :

caccatttgg ctged

acatgcccat
ctttaacgga
tcgccattat
acgccgtca;

ctttctcgac

ctccatcgéc
catgtcgtgc
taaatatgca
tattcgggaa

ggccttagcc

"' Sequence 1listing-CHK-II

gctbaaéitg
§§é$ggéigc
é;égtgiatc
tatCaagaag
gtcgaggfca
ggticagccc
atgdctgtag
gcggggatgt
gctaccgtec
taccaagagg
cttéttccgc
tgé%aaacgt
gaé%écgtaa
cct&gctaca
ctatcgcttg
tgctgcggta
accggcgtct
cag?tgagcg
tacégggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
%agagaécgg
ﬂatkggéiaa
gcascaaacc
agaﬁfggaag
gagétaécag
gccggcéqga
QCtgﬁgéfag

aQCéFq@aat
ol v 'L

gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg

tccgegtaca

aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgtccta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtce
ttcctcagac
tgcggtgcat
gaattctcag

agtctgttct

Page 69

PCT / IN

cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgceag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgecect
tttgggggcy
tcgatgacta
ctgcaaatct

acacaagtac

2/080

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040

1432 <«




!  Sequence 115t1ng CHK-II
actgtgcagc tgagtgccac cccccgaagg accacatagt caactacccg

ccaccctcgg ggtccaggac atctccgcta
!

gaggtgtggg acrggttgtt gctgttgccg

cgttcagcag

<210>
<211>
<212>
<213>

<400> 18
atggatcctg

18

gcgtacccca
agagcgttct
atcctggata
gtctgcccga
gcatctgeeg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgtteca
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggtg
caaatgaccg

gggctgaacc

aattatctgc tt

gacatggagg

tgggcattaé A(

cagaaggtﬁé

tcaatcccﬁt

112340
DNA - i
Ch1kungunya virus

gcac rjﬁp

tQtacgtgga
tgtttgéggt
tgcat;tégc
tcggeagtge
tgcgcéétgc
céégaaaagt
ccgtgccaga
gagéaéacgt
a¢tagécgat
tgtacaatgc
tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
ahagagtdtc
qcatccttgc
;LEééét%g%

aggccgagtt

PO

tgaggactag

\u

cotapasget
ggaaccaagg
fatﬁaaécta
gccagcaagg
ggaﬁgatccc
cctégacaga
caéggagacg
cgtéatatac
taaaggggtc
catggcgggt
taagaacata
tétgagaggg
ttacccggaa
gggcaaaétc
taagégaata
ccaggcégac
Qtt%tcggtg

tacagaagtc

ggttaacggc

)
! r

cgcccaagcc
CCt ggggtc
aacacacacg
tgacagcttt

aatcaaapgg

cggcgatgtc
cactgattct

gacagcgcect
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
caagtggcgt
gcctaccect
ggattatgtt
aaaaagctaa
agccgcaagce
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga

ttgttaagca

atgggtgcag
aatcgtggtg

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgetgtga
caggccttta
tgtgcaagac
tgccggcegac
atgcacagaa

ggaatacgaa

gggcaaagga

cactgacctg
ggcctgatac
gtctgtggtc

aggtgccaaa
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gcgtcacata
aagatcacgg

ctatgcgtgt

cctgcaacgt
tgctaatgcet
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgetg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt

gtccgggttg

aaccgacctg

11100
11160
11220
11234

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



atcccataca
cgagaagcag

caggtcgaaa

chagaggéd ?f

(-

gcggagacge
qadtgactCQ

tcgaébtgga

gtaCtCtCCc.' ~-.1 )

gagcaagfga
gacggcCg%g
agCgaaagég
attgcgatgé
gagaggacag
gaagccgeag
tatgaagggc
ggagtacng
gtgactagtg
ggtctagaga
gtcgacgtgt
athcCttgg
ttcttcaata t
cacaaaagta
tacgaaggéa
ggCtCaacaa
Caactgcaaé

accagaaaag

agac@tgcac

tcctaﬁégtc
caaCQatggt
acggaccage
aacacgagta
gaCfggt?Ct
tﬂaaaétccg
Qéfctgécaa
giaagasaga
tatCtQEacg
tétacgtaga
tgégaccaag
gatgcagat
tCtCCaQQCg
aaatgegeac
aaccfgaCcc

ttgactatcg

gagtttécgc

acgtcagagc IEI::;J-

CtttcngF§
!
actattaab!

:I 2 kI 1
atgaCCttcé st i

!!lll

atCthggaa ELT'WH

ttcaaagaag

tatggggtgg Iv,ﬂ

gataaccaét

tccattctag a

ccgagaagcC
¢gaagcctta

écagﬁttgag

actantagc
gcacaacgga
thaggctat
9taFaanaa
cctaaééacC
Cgtétacgac
ggtgggcgac
ccctgectge
gtcagctgtt
aaa%thCaa
tacqgttgac
Cgaégcgftt
gcaéaaa;tt
Qaaégtcaac
gtgtacactg
tacgaatgag
tggagacctc
tQQQta§gag
agtiaq?$aa
aCtéctaacg
aaagaCQCtg
angcaL ca
%?agaaaécc

£
aaactaaat

Li
étcaCCtgaa
CQQQCtattt
gcctggaggg

tccittCaca

cgggacgcag
c£acctttac
gacagagcgg
Ccaacagacc
cagaagctca
cgagcaggga
gcaatctcge
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgetgetcet
gcgtgecact
gtactttgtg
tacaatcaca
cctgtgaccyg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg

aaagggaagt

Sequence 1isting-CHK-II

aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgeac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgeatc
aaaacccgct
gtaaactggt
c€gaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc

ggaacatcaa
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agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgetttggeg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcec
tacgcgeatg
gtattacgcg
cgaggcagcea

caagcagatc

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

Na32 «.




tgcgtga;éa
aggagactac
tggctggtté
ctgcctafgé
tacaacctgg
atccacacaé
caaatgcfég
gcatatggft
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgaé
ctectcteca
ctctttacag
tgggagaaga
cacatctcéa
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccag
tcttcgttf&

gtaatgctat

ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcaF
ggggtcacfc
acgcagatag
gagtgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aégtcgcaéa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgc

cﬁgacgcatc

aéébc@tcéc

.‘ . ]l

caggagtcté Gh a

agcgttgatg !

gaaccagcaq

gccgtgtCtg
|
L

Q*:;-?
tagacgacgb
-J!Tli
Fpgggtaat

i .
agaagacttt

agtggcégaa
cggﬁcatéac
ttgégtéécg
gccagcaacg
écéﬁcattac
attgagactg
aaqgagtgaa
accaccatgt
cagéaégaat
ggtcacccga
cgatgaagag
caaggcagta
cgc;aaaaca
taaitattcg
ggaagta%ct
ctcaggaggg
gacdgatgca
ggccatacag
tattgttcgc
aggcgcactg
ggaéatécat
cctgggggaa
atctcccccc

ccggcttcgc
gtaiaaééta

1
Cat

ggcgacacac

gagcaccgta

aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaatcacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat

cctgtegegce

' Sequence Tisting-CHK-II

ccaacatcat
taaaagggga
tcagtggcta
tccgeggagce
atgaccttgt
tcgaccacgce
gcggetctet
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg

cgcccagaag
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accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctecgegag
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacget
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta

aaaccttgcg

aaggcgaggg

2/0080432 <7

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220




agaaacctéa
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtaggt
cgccagtéaé
cctaagctgé
atggccaaca
cagagactaa
taccggacia
cccgagtecg
tcataccaaa
tgcctggacc
taccacgcge
gtactggcag
ttggactccg
tgggaagaat
actaaactéa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctacc&a
gccgcacaét
agccaagafg
cactccctéc
acaggtacéc
gtcaacaca{
geg ¢

ttgatggéﬂé

tccgegtge

R

gtatccttga

it
ctg%batéié
ggdéaéagtt
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tg¢tgccggt
atgaagcaaa
gaagcaggta
aQaQaQQCtQ
catatccggc
cggtggcagc
tfaccga;ga
gaétgacatt
cEtctafcag
cancanaa
cégtattcaa
ttgctgccag
aagggccaaa
taccagtgga
agcatacaga
Catacétatg
atgtacatac
ttaagécéég
attcacttgc

tggacttgat

gattcaagtt

. ‘l J_' Wt '|I
aagc;cctta

tgaégaga
gtgtccggtc
accgagtacc
gtttcccatt
actgactttc
éaééigttca
gtcggacacc
gaaéaccctg
ggagcaagta
tcagtcgcgc
tagéctatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatﬁcgtca
aagcgctgta
aagaaactgc
cgtggagtgt
cccéattagg
achgcagcg
taggttcaca
ggaaaggcct
pggga;&éac
éctattégac
agacactgtt
gcttactgct
agaggctgct
cggcgccatg
caccat&gcc

1*2

é gégacgac

cacltggatg

ctt{tgtgga

a gaagggaata
gtacaagaaa
gccacggaac
acatttgagg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgcctccga
ttcttageta
tatctagaca
aaactcagga
ccgtecceceat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag

gggtttatac

, Sequence Tisting-CHK-II

taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat

tgcacgatac
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ggctagcgtc

gcgtgacaca

gccgatctec

aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgﬁca
gaaggtgact
ggctgaaccc
gaacgccgtce
tgccatcata
ctttgataag
aggggtggat
tcacctaccy
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140



acagcttgéa
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccﬁa
ctatccaaéx
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgce
tggtggccat
cctggaataa
ccatcccagt
cgccctgcfg
tgagacctgg
gacgcagca%
gtCCCgactg
atgaagcgac
atgacagcca
agagggcgyg
acttcatcé%
ggaagattga
aaaaattcca

gcaccgccgc

gagtggcaga
aacaagatga
ggctaattga
ﬁtgfggtaat
gacccgtcat
cagaagtcga
aactttttac
cattaggccc
agé;aataaa
taagadggag
aé%faaééaé
g§aaﬁtcgaa
gtgcctggtg
gdacctggcc
acccgtgecac
caactggcac
tggcaaacca
agtcttagga
a§acattgté

tatgtgctfg
b dl‘ b-

cfatgéaaag

tggagéaggg
égacgégacg
cgattggacc
gctqt;tgta
socecarebt
tecattcatgt
t{cccgaccg

1!' il

a%9ﬂ§QCgag

;=ihs h %

li'_r55equence listing-CHK~II

cccgctaaaa
agatggggga
tgagctggag
gtccatggcc
aactttgtac
cag?aggtat
aatéggaggt
agaccgcgcc
ctgacaatgc
aagpaaaaac
aéaEcggctc
aatgattgta
Qgggécaaag
aaaéfggcct
atgéagtccg
cadgéagcag
ggggacagcg
ggagttaatg
actaaaatca
ctggcaaaca
gaagcggagg
ctgctacégg
ttcaatgtct
cacécgfgcc
ctgaaaatcc
aagctgegtt
agaacatcag
ccaéaagggg
acgcacdcat

|| I
cagcacggta

gagatagagg

.1:!r

aggcttttta
cgagcgctygg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtace
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc

tacacatgcc

aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagcegggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccegg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg

cccagacacc
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accgctageg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgecgetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
daagggacgcg
tcggtggtga
tggagtcttg
cccccttgea
gacaacgtca
caccgccage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga

cctgatcgca

2/048

7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000

na3z2 «



3
f
i
fen
Lis

cattaatgi%
acaagtgt%é
actgcaagét
cccctctggt
ttCCQctggé
ggaaaaacéé
atatgggaga
taaccgtgec
ggccgecagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tceccgtetec
actacagctg
tctgegacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgﬁ
gaagaccaég
ctaatacaca
aggcaccatc
caccatttég
acatgcccat
ctttaacgﬁ%

X

tcgccatnat

o

s

[ AL
W, '
g b
Ly
L i

aha%c?gtcc
ttgcégfggc
tgatdaatgt
cccgcgtaat
aaatgcaaca
agtcatcatg
agaacka%éc
gattgaaggg
atctacaaac
gtaéc$féét
gggtatggca
Qacaccagga
agcggccaca
gctacaagcc
accatgftgc
gagcgcgtac
agtcaataga
ggagccaéca
gtacgtgaéé
taagg?éétc
tgaéa§¢$ég
tgcatéaéta

aggaaéﬁﬁac

sgtotacia
acgéiétggc
a;tggtactg
tggctitaag
é%été?aéta
ctcfatcéac
cathchgc

sy, o
tagatatgca

I

I ISequence Tisting-CHK-II
gc?acgtaa agatcacagt

tcadatgaag
catgccgcgg
éctgaacttg
{gcagggtac
ctéétgfétc
ﬁatcaégaag
ctcéagétca
ggtécagccc
atgécfgtag
gcdgggatgt
gctaccgtcc
taccaagagg
cttattchc
tgtaaaécgc
gaacacgtaa
cttggctaca
ctafcgcttg
tgctgcggta
accggcgtct
cagétgagcg
tacagggcgc

atcactgtaa
ol 0

: 3¥t9tgdggc

ggtgaGgLCt

éatatcéaaa

cagagatcgg

tattggctaa

gca%caaacc

éta&cggaag
u !

gaggtaCCag

gccagcaaga

gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca

aaggcaagtg

caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecce
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac

tgcggtgeat
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acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccg ga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaac tgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgcg
catgccgtca
cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta

9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920



acgccgt&%&
ctttctcé%%
actgtgcéét
Ccaccctcgg

gaggtgtgqb
cgttcagcag

<210>
<211>
<212>
<213>

<400> 19
atggatcctyg

19

DNA

gcgtacccca
agagcgttct
atcctggata
gtctgcccga
gcatctgecg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgttﬁa
gatgagcagg
agacgaggca
ttctcagtég
ccatcggtgt
tcgtgtgabg

{

;
tattcgggaa
dgccttach
tgagtgccac
ggtccaggac
actggttgtt
gcac.

11234

tétacgtgga
tgtttggggt
cgcatctagce
tcggcagtgce
tgcgcagtgc
caggaaéagt
ccgtgccaga
gagcagacgt
accaggcgat
tgtacaatgc
té;tgéaggc
agttgtctat
ggtcaacgct
tccatttéaa

gctacgtcgt

acagggtatg Go1

gttgacggcg
caaatgaCGg
gggctgaace
aattatctgt
gacatggéég
tgggcatt?é

i llILI.I.l

gtatcctégc
agagaatagt
ttcccgtggt
atgaaaaact

agaagcagaa

atctccgcta

gctgttgccg

Ch1kungunya virus

catagacgct
ggaéccaagg
tataaaacta
gccaécaagg
ggaagatccc
cctggacaga
caaégagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg
ttacccggaa
gggéaaqctc
taagagiata
écacgtéﬁac
attctcggtg
tacagaagtc
ggttaacggc
cgcécaéécc
cctggoggte

aacacacacg

aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctaccect
ggattatgtt
aaaaagctaa
agccgcaagc
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa

gtctacaaga

Sequence listing-CHK-II

gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
Ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gcecgetgtga
caggccttta
tgtgcaagac
tgccggegac
atgcacagaa
ggaatacgaa
gggcaaagga
cactgacctg

ggcctgatac
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ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
cagtgtgctg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggty
caccatgaaa
gtgccggaaa
ctgctgtcta

ccagtcaatt

2/000432 '

10980
11040
11100
11160
11220
11234

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



cagaaggfIc
tcaatccctt
atcccatégg
cgagaagééb
caggtcgéaﬁ
ccgagaggdg
gtactctcéé
gagcaagFgé
gacggecgag
agcgaaagcg
attgcgatgce
gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaé
caactgcaaa
accagaaaég
acytcagagc

ctttccggcg
Ig|

aggccgagtt
tgaggactag
gcggagacgc
aactgacth
fcgététgga
ctatcéaagt
cgcagaccgt
aga;gtggac
téé;agpgcc
caacgatggt
acggaccage
aacacgagté
gactggtact
téaaaqt&cg
gatEtggcaa
gaaagaaaga
tatctgcacg
tgtacgpaga
tQAQaéééag
toatgcagat
eigeanats
aaatgcgcac
aaccfééqcc
ttgé&t;tcg

g

gagtttgcgc

actattadgg ay

hu

atgaccttcg fﬁ c:‘ :

atcctcgaaa

ttcaaagaag

cégcggggat
aN
agq?agca;a

Sequence Tisting-CHK-II

tgaéégcttt
aatcédéﬁgg
ccgégaagcc
cgaggcctta
acagcttgag
ta;}ggcpaa
actacgtage
ééagaaCQQa
ctcaggctat
gtataacgaa
Ehtgaacacc
cgtctacgac
ggtgggcgac
ccetgectge
gtcagctatt
aaactgccaa
tgcggttgac
cgaggcgttt
Qcagéaagtt
gaaagtcéac
thtacactg
tacgaatgag
tggagaccte
tgghta&éag

agttagacaa

S

=
==Y

ad
gabcatgca

*ﬂﬂw;maﬁ

aaataaagcc
aaagctaaat

ctcacctgaa
! .

gtggtaccga
ttgttaagca
cgggacgcag
ctacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgce
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgetgetet
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccy
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt

gtagcéctga

gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat

atgaaatatg
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gtccgggttyg

aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggeg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggc
ccaagtgtac
atcgttgeat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc

tacgcgcatg

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



tatggggtgg
gataaccact
tccattctag
tgcgtgac#?
aggagactﬁé
tggctggtta
ctgcctactd
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctccteteca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg

gagcaagtct

gtggatgaty ca
atgactcééé a

tcttcgtttc ccatec

gtaatgct&f
caggagtctg

agcgttgatg

ététagééag
gggataatag
aaagaaag;a
ccaggaggat
cacactcatt
écgégataaa
agagagtcac
#regogeee
cttttcgcat
ggggtgactc
acgcagatag
gggcgttgaa
t%gacaatgg
tﬁgtaggaca
tcgcgaagaa
acggtgfttg
cagtgégaac
caaacttctc
aéétcgcaaa
caggtgtata
ccatggactc
aaatayctga
fagacfgcga
gcaccacgga
tggét;tggc

gcctatatgc

aay Ly o
Cécaggaggc

gcgagatact

cgggctattt
gtctggaggg
tEcattEaca
agaagacttt
agtggccgaa
cggccaccac
gigggtagcg
gccagcaacg
acaécattac
attdagactg
aacéagtgaa
accaccatgt
caéaaggaat
ggtcacccga
ngtgaagag
caaégcagta
égc%Aaaaca
taa%pattcg
ggigétaact
ctégggaggg
gacggatgca
ggctafacag
tattgft&gc
aggcgca%tg
ggagatg;at

Y
cctggggdgaa
.

atcﬁctgécc

ccg%tttcgc

a4 dtaéaaaata

dgtgccatcg
gag?acaatc

gcccgtcccg

'
i

tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
Qagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaatcacg
gaaggagtgc
cgcgtaagtc
acgtcactga

tcagacctgg

Sequence listing-CHK-II

tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tcecgeggagce
atgaccttét
tégaccacgc
gcggctctct
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgecg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca

atgctgacgc
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gtattacgcg
cgaggcagca
caagcagatc
accggccaéc
aagaatggaa
taaccttgeca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttecta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
cCgttttcaf
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta

cccagceccta

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



gaaccagcac
gcegtgtctg
agaaacctéé
cgattcttta
gcaatgtc%t
ttcggag&%t
gaaagctt$£
ttgacagacd
gcaggtgggt
cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtecg
tcataccaaa
tgcctggacc
taccacgcge
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaqb
cctggtacaa
ttggcgacég
ctcctaccég

gccgeacact

tadacgdcgg
acégéét?ét
ctéﬁgécatg
gggéagégct
ttcaggcacc

caa'qgagac

cttctgagct
gégaCIggtc
éfatatt;tc
;gctgccggt
éigaagcaaa
gaaécaggta
agagaggctg
catatccggc
cagtggcagc
ttaccgacga
gégcgacatt
cttccétcég
;égccécgaa
caétaytcaa
ttgctéccég
aagggcc%aa
té;caatéga
agcatacéga
catacctatg

atgtacatac

ttaﬁéﬁcagg
Wl

agccaagatg att

cactccctgt 1

acaggtacgé

gtcaacacat

3y
L

i
v

a4

1

|

5o
tgttaaacat
M |

. & Ssequence 1isting-CHK-II

QQc?acacac
gadéaccgta
fgaébagaga
thﬁcéggtc
ﬁ;caagfacc
QF;%c;Eatt
aEt%écfttc
cacgtgctca
gtcégacacc
gaacaccctg
ggaécaacta
tcagtcgcge
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caa%ccgtca
éag%gctgta
aagaaactgc
CQtégagtgt
ccctattagg
agcggcagcg
taggttcaca
ggaaagacct
ﬂgggatgﬁac
actatttgac
agacactgtt

QCttac gct

% ﬁéq gccatg

caégatcgcc

acgctgccat
cctgtcgege
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgectecga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgecg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag

agccgagtgce

ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagcetg
gtatgttcct

tggaagatcg
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aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctec
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgeca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc

tctgacaaaa

2/000432 -

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960



tccgcgtg;g
ttgatggcég
gtatccttga
acagcttgta
gcaggtga&é
caacgaacag
ggtatatcag
aagctcagag
acctattttyg
tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagec
ggatgtgcat
caggttacgc
tcgataacgc
gcgegeagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaatﬁé
ccatcccabf
cgccctgctg
tgagacctgg
gacgcagcac
gtcccgaﬁtg
atgaagcéaé
atgacagct%

agagggcgég

cggccttcat
ccagatgtgc
apgcccctta
gaé%ggcaga
aa¢aagétga
QQCtaattga
tfgégﬁtéat
gécéégtcat
cdéaégccga
éaét;tttac
cattaggccc
agttaataaa
téagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggaccfggcc
acccgtgcac
caactggcac
tggcaaacca
agfcf%égéa
égacattgtc
thlgtgtctg
Ctacgaéaag
gtattatcag
caaggacaac
tggagaaggg
agacgggan

cgattggacc

acttcatd t "@’c

H

CQgtgacgac
cacttggatg
cttitgtgga
cccgetaaaa
agatagaaga
tgagctggag
gtccatggec
aactttgtac
cagcaagtat
aataggaggt
aga%cgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatéattgta
ggggacaaag
aaaétggcct
atgéagtccg
cacggggcag
ggggacageg
géaéctaatg
é%téaaafca
été%céaéca
gaaccggagg
ctg%téeégg
ttc%atdfct
cacécgtgcc
Ctgaaaatcc
gagctgcgtt
agaacatcag
Eéﬁgaégggg
aédéaéccat

Ly
C

|1 . 2
."

r
‘.

aacataatac
aacatggaag
gggtttatac

aggcttttta

cgagcgctgg'

aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttecc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac

ttcaccacga

Sequence Tlisting-CHK-II

atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggcegg
cttcgacaac
tacagcccte
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccafac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga

ggtgggattc
ccctectgty
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ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgectcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccccttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta

ataggtcggg

2/0 ] fa

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880

32 «



aaaaatttga
gcaccgccéc
cattaatgté
acaagtgtéa
actgcaaqét
cccctctgét
ttcecgetgge
ggaaaaacca
atatgggaga
taaccgtgﬁé
ggccgeagtt
attatgagct
tgtcgatggf
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtetee

actacagctg

tctgcgaégc t

aaacagaatt
tcctttacta
cagttaagga
acaaaattgt
gaagaccabg
ctaatacaéé
aggcaccatc

caccatttgg

T [

tfcccgaccg
aattaccgag
acaacagtcc
ttgcggtgge
tgatCaatgt
ccgﬁcgtaat
aaatgcaaca
aéfé?téatg
égéé&taaac
géctéiaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggecaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga

ggagccaaca

gtacgtgﬁag
taaégtﬁt%c

tgcatgagca

éggaaataac

cgccaaattc

i by

ggtgtacaaa
acaatttggc

actggtactg

,.
I'

tggctttaag
I‘3‘|\-.

ctgccaaata

} i ~ Sequence listing-CHK-II

i {j .'

gagatagagg
ggcaacgtaa
tcaaatgaag
catgctgcgg
gctéaacttg
tgcggggtgc
ctactgtatc
fat%aagaag
cfcéaggtca
ggtacagece
atgéctgtag
gcggggatgt
gctaccgtec
taccaagagg
cttéttccgc
tgtéaéanc
gaa%acgtaa
cctégcqaca
ctatcgcttg
tgc%gcggta

h f

aﬁc?gcggct
cagttgégcg
tacagggcgc
atc?cﬁgtaa
attétggggc
géééaégtct
gététccaaa
cagagaccgg
tattggctaa

gcaacaaacc

aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg

cggtaagagc

ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccace
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
Caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
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tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtyg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc

cagcacacag

gccgtaggga

2/300432 «

8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740



acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctegy
gaggtgtgag
cgttcagcag
<210> 20
<211>
<212> DNA
<213>

<400> 20
atggatcctg

gcgtacccca
agagcgttct
atcctggata
gtctgeccga
gcatctgeeg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgttca
gatgagcagg
agacgaggca

ttctcagtag

ccatcggtgt.

tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg

gggctgaacc

thcatcgac
catgtcgtge
taaatatgca
tattcgggaa
ggccttagec
tgagtgccac
ggtccaggac
actggttgtt

gcac

11234

tgtacgtgga
tgtttgaggt
cgcatctagc
tcggcagtgce
tgcgcagtgce
caggaaaagt
ccgtgecaga
gagcagacgt

accaggcgat

“tgtacaatgc

tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgce

agagaatagt

Sequence listing-CHK-~II

ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgeccgaat
cceecgaagg
atctccgcta

gctgttgecg

Chikungunya virus

catagacgct
ggaaccaagg
tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg

ctacccggaa

‘gggcaaactc

taagagaata
ccacgcagac
attctcggtg
tacagaagtc

ggttaacggc

cggccttcac

cctgcaccca

aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

gacagcgcect
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctacccct
ggattatgtt
aaaaagctaa
agccgcaagc
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagyg

agaacgcaac

tagggtcgtc
ttcctcagac
tgcggtgeat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

ttttgaaggc
cgéatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgetgtga
caggccttta
tgtgcaagac
tgccggcegac
atgcacagaa

ggaatatgaa
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gacgcgcecct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

cctgcaacgt
tgcfaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgetg
ctggcacétg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg

caccatgaaa

10800
10860
10920
10980
11040
11100
11160
11220
11234

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140

~3

1.



]

H
i

aattatctgF
1

i
gacatggaﬂ

]

tgggcattca f”i}“ﬂ

cagaaggt;c
tcaatcCCEf
atcccataﬁ%
cgagaagcéé
caggtcgaﬁé
ccgagaggég
gtactétcéé
gagcaagtgé
gacggccgég
agcgaaagcy
attgcgatét
gagaggacag
gaagccgcég
tatgaagggg
ggagtaccgg
gtgactag%é
ggtctagagé
gtcgacgtéf
atcgccttgg

tgaggactag

chgagacgc
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agaCthcac
téqugtgcc
Eaacgétggt
acggatcagc
aacacgagta
ggctggtact
tééaaatccg
gatctggcaa
gaaagaaaga
tététgcacg
tgtacgtaga
tga?aécaag

é anﬁ.ﬁhh
ttcttcaatd tgatde

N
cacaaaagg
i

tacgaagg&

gctcaaéhg_gf’

caactgcaha

accagaaaag
acgtcagagc
ctttccgggg
actattaagé

atgaccttgg

g g;ttacgc

li|l

achcaacgt
Ve

ac_égtggat

agtgggaggt
A

atacattcca

Sequence Tisting-CHK-II

cgcccaagcec
cctgggggtc
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac
ccctgectge
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaafgtcaac
gtdv%@actg
tgc%ﬁatgag
tggggacctc
tggétacgag
agttégacaa
actcctaacg
aaagacgctg
ggagcatgca

aaataaagcc

ttcagtaagt
agagaaagaa
gtctacaaga

gtggtaccga

ttgttaagca

cgggatgcag
ccacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgectgetct
gcgtgccact
gtactttgtg
tataatcaca
cctgtgaccg
taéaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg

aacgtttgtt

gggcaaagga

cactgacctg

ggcctgatac

-gtctgtggtc

aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca

ggtatgcggt

ctgaagagtt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgecatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg

gggctaagag
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gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttyg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggceg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttyg
gcagtgcgge
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa

cttggtccct

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

2220

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060

1432 <



atcctcgaaa cagcggggat

ttcaaagqég aéaaagcata
tatggggégg atctagacag
gataaccact gggataatag
tccattciag aaagaaggta
tgcgtgacta &éaggaggat
aggagacﬁéé técgétéépt
tggctggfia éhaagaféaa
ctgcctac%a agagagtcac
tacaacct;g agttgggtct

atccacacac cttttcgcat

ggggtgactc

acgcagatag

caaatgcfﬁg
gcatatggtf

agatcgtcta gagcgttgaa

ttcagcaact ttgacaatgg

aatgcagcct tcgtaggaca

cgcatggaéé tcg¢gaagaa

ttaccaggtg acggtgtttg

agtgcaacac cagtgggaac

gctgttggac céaactfttc

gcctatcgég aagtcgcaaa

ctcctcttga caggtgtata

ctctttacag ccatgga?tc

tgggagaagd
;':'.'\t. b
et [

cacatctée

Jr\|

aaaggat: &

cagacgg&tg ;”'h
gagcaagt@F
gtggatgatg

atgactc;ag

-'.L ||

S IR
§5gaCQcatc
HTE T

agqgcgtcac

tcttegttte Eﬁcﬁcccaaa

Sequence listing-CHK-II

aaaactaaat
ctcaéctgaa
cgggctattt
gectogagyg
tcé%ttcaca
ggaggé;ttt
agtégtqgaa
cggécatcac
ttgggtageg
gccagcaacg
acaccattac
attgagactg
ééccagtgaa
accaccatgt
cégéaégaat

gfcacccga
cbatgéagag
caaggcagta
cgcgaaéaca
taa@taftcg

ggaégtaact

ctc?ggaggg
gacggatgca

Cthggggaa
atctéccecc
ccggettege

gtacaaaata

gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg

gaaggagtgc

ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgeggage
atgaccttgt
tcgaccacgce
gcggectctct
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtc
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgecg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
caatcaggca
cgtgectttg
tcacaagcat

aaaaagtcaa

pPage 84
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aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa

taaccttgca

ggactacaca

ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttecta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttecat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt

atgctctaag

2/08 f‘ll 32

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860

4920




gtaatgctat
caggagtctg
agcgttgatg
gaaccagc&c
gccgtgtety
agaaacctga
cgattcttta
gcaatgt%ft
ttcggagéaf
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtﬁag
cctaagetgg
atggccaécé
cagagactéa
taccggacﬁé
cccgagt&€§
tcataccéaa
tgcctggacc
taccacgcgc
gtactgg;ag
ttggactcag
tgggaagadt

actaaactéa

ttéacéataa
cacaggaggc
gcgagatact
tagacgacgg
acrgggpaat
éf&%gdé&tg
gggcagaQCt
ttcaggcacc
caagcgagac
cttctgagct
écgactggtc
atatattctc
tgétgccégt
atgaagcaaa
gaagcaégta
agagaégétg
catatccggc
cagtggcagc
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
Cagtattcaa

ttgctgccag

]-

aagggqcaaa

ctacagg#éé tac t
[ MR e

ttggcgacag

ctcctaC¢$a f'_;?.uf ¢

gccgcacact'

agccaagatg i{

cactccctgc tggact
i G E 5

cgtéctatcg
gagtacaatc
gcccgfcccg
ggcgacacac
gégcactgta
tgaégégaga
gtgtccggtc
atcgagtacc
gttccccatt
actéactttc
cacgtgctca
gtcggacacc
géaéaccctg
ggagcéacta
tcagtcgcgc
tagactatac
gcctgtgtac
atggaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtbgagtgt
ccctaﬁtagg
'

agcagcagcg

Cir

t%ggttd?ca
W o

agacactgtt

gctgétfgct

agaégctgct

cgcgtaagtc
acgtcéctga
tcagacctgg
acgctgecat
cctgtcgegce
gaaggéaata
gtacaigaaa
gccacggaac
acatttgggg
ggagatttct

gacacggacg

ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgccfccga
ttcttageta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattﬁgcaa
gtagatatga
aaggch?gg
agagagctgg
atgtctgccg
ttggaéacgg
ttgatgctgt

ttcggagaga
Page
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caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt

tttccagetg

85

PCT/INt 2/380

tagatcttcc
attcgaccta
cccagcccta
aaaccttgceg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcec
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
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acaggtacgc
gtcaacacat
tccgegtgeg
ttgatggcag
gtatcctféa
acagcttét@
gcaggtgiﬁé
caacgaaéaé
ggtatatcég
aagctcagag
acctattttg
tcccaaccca
ctatccaaét
tgatctcage
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacg;
tcgataaégc
gcgcgcagét
aggggtatfé
ctacaggtéé
tggtggccat
cctggaataa
ccatccgagt
cgccctgtié

tgagacctgg
t\p

gacgcagcac ce

IT“
"‘ 1

gttttaagtt
tgtfaaacat
cggccttcat
ccagatgtgc
a?gcccctta
gagtggcaga
sacadgatga :
ggétaaftga
thiggtaat
gacécgtcat
cagaaéccga
aactttttac
catcaggccc
agttaataaa
taagaagcaa

acctaaaaag

‘gaaaatcgaa

gtgcttééig
ggacctggcc
acccgtgcac
caac;ggca;
tggcaéé;ca
agtcttagga
aQaFathtc
tatgrgectg

ctacgaaaag

gractatca

cggcgccatg

C§céatCQcc
cégégacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgaécfggag
gtccatggcc
aac;ttgtac
éag@aagtét
aatéggéggt
agachcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagcta%tg
éCtéaaa?ca
ttggcééééa

Vs
gaaccggagg

I
ctgctaﬁﬁag
!f I Ilt i

thJ {#ggatgtct
i M

atgaaatcag
agccgagtgc
aacataatac
aacatggaag
gggtt{atac
aggcttttta
cgagcgttgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgecggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaadtggtc
acgcttcgaa
tacaatactc
gcagacctat
aaggagcccg
cccccgaggg
ccacgttecc
aaaccctacg

catcﬁttaac

i
atagtcccgt

aggtctcctt

atatggacaa

' Sequence Tisting-CHK-II

gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa

ctgacgaagt

actctaggta

gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcaga

ccacatgcca

Page 86
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aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctageg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgetcta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg

gcagacgcag

2/000432 ¢

6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700



agagggcggg
acttcaté&t
ggaagattag
aaaaatfcta
gcaccgeege
cattaatgté
acaagtg{éé
actgcaagéi
cccctctgét
ttccgetgge
ggaaaaacca
atatgggaga
taaccgtgec
ggccgcag#t
attatgagét
tgtcgatggt
cgtatgaébr
gaacagttéa
ctttgttiig
tgagactgtt
cccacaciét
ataagaceds
cagtcacftt
tcccgtct;F
actacagéég
tctgcgatﬁ;
aaacagaaﬁF
tcctttact?

cagttaagga

acaaaat ét ¢

i

gctatttgta
ggcccgatgt
tcattcatgt
tthcgécéb
aactaccgag
acaacagtcc
ttgtggtggc
tgattaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gatacéagga
aécggcééc;
gctacaagcc
accatgcﬂg?
W=ﬁ”
gagcgc_h
agtcastaa

i
i

ggagccaééa

ac

gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcdgca
aggaaataac

chtaaattt

gaagaccd@g :ﬁ”‘l

ctaatacgta ac

|1:I pt

Al
I\‘
ﬁ

!

P
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agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcéacgtaa
gcaaatgaag
¢atgcegegy
Q%tgaécttg
ﬁgcégggtgc
ctactgtatc
tatcaégaag
ctcgaggtca
ggt;cagcﬁc
étg%ctgtag
gcggggatgt
gétacégtcc
taccgagégg

cttatttcgc

'l';,J

tgtaaaacgt
gaaehcgkga
cctégéfaca
ctateoctio
Egtﬁgéégéa
accggcgtct
cagttgagcg

tacagggctc

atcactgtaa
o

attgtggggc
i A

caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
Cctaaagcaag
ctgaccaccce
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tgggagtcct
tggc;gtﬁtt
cagfgéttcc
gccccatggt
attacatcac
cagcégagtg
acccatttat
aagéacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataaéatgga
gtcgcaéacc

ctgcgggtac

gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg

aggaaaaatt

gaaccccacc

aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
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acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg

ccatactctc

8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620



aggcaccét;
caccatttgg
acatgcccé;
ctttaacgga
tcgecattat
acgccgtéag
ctttctcgat
actgtgcdgé
ccaccctegg
gaggtgtggg
cgttcagégg

gcac .
* 1

L : .

tggctttaag
ctgecaaata
c#ééatcgié
ﬁétgtcgtgc
taaaiatgéa
taﬁt&gg?aé
géqéiéqg&t
Egagfggégc
gytccagoic
actégtpgit

SR L
weroie

i

gcééca&acc
aﬁaccgéaag
gaggtaECag
gccagcaaga
gctgagatag
agcgccgaat
¢F§Etgaagg
a%ctctécta

getgttgceg

1

bt

.| R foy .

cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

Gl S
¥ 'sequence Tisting-CHK-II

ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg
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cagcacacag
gccgtaggga
gacgcgecct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11234
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