
;    e3eo;o8\.-6PT LB CHIMERIC CHAINS CODING FOR PROTEINS INDUCING EFFECTS
AGAINST VIRUS Field of the Invention 5 The present invention is related
with the field of the biptechnology and the pharmaceutical industry, in
particular with the obtaining of chimeric nucleotide chains which, 'when
introduced into an expression vector, give rise to proteins able to elicit
a serotype-specific humoral immune response and protection against the
Dengue virus infection; quoted from 10 now on as DEN, avoiding the effects
of the serotype-specific viral immunoamplification, causing hemorrhages and
clinical complications described in this type of pathology. Previous
Technique The Dengue virus (DEN), is a coated virus whose lipid membrane
contains two of its three structural proteins: the envelope protein (E) and
the membrane protein (M). The E 15 protein covers an icosaedric
nucleocapsid composed by the third of its structural proteins, the core
protein. This virus belongs to the Flaviviridae family and four different
serotypes exist. Its transmission to the man is carried out through the
mosquito Aedes aegypti that belongs to the Stegomia family. The disease
produced in the human for this virus was considered as benign and was
described as Dengue Fever or Classical Dengue (DF) until 20 the appearance
of a more serious modality and sometimes lethal, characterized by
hemorrhagic fever and shock, denominated: Hemorrhagic Dengue Fever and
Dengue Shock Syndrome (HDF/DSS) (Hammon WMc. New hemorrhagic fever in
children in the. Philippines and Thailand. Trans Assoc Physicians 1960; 73:
140-155). Several epidemiological studies have been carried out evidencing
as a risk factor the sequential 25 infection of two different viral
serotypes (Kouri GP, Guzman MG, Brave JR. Why dengue hemorrhagic fever in
Cuba) 2. An integral analysis. Trans Roy Soc Trop Med Hyg 1987; 72:
821-823). This phenomenon is explained by the immuno-enhancement, which is
based on an increase of the viral infection by increasing the entrance of
the virusantibody complex to the cell through the Fc receptors of the
target cell (monocytes) 30 (halstead SB. Pathogenesis of dengue: challenges
to molecular biology. Science 1988; 239: 476-481 ). Different technologies
have been developed to produce live attenuated vaccines, but at present
there exist multiple unsolved issues on the possible benefits of these
vaccines, since they could revert to the virulence, viral interference and
inter-genomic 35 recombination. Alternately, recombinant antigens can be
obtained as possible components of a subunit vaccine (Feighny, R., Borrous,
J. and Putnak R. Dengue type-2 virus envelope protein made using
recombinant baculovirus protects mice against virus challenge. Am. J. Trop.
Med. Hyg. 1994. 50(3). 322-328; Deubel, V., Staropoli, I., Megret,    F.,
et al. Affinity-purified dengue-2 virus envelope glycoprotein induces
neutralizing antibodies and protective immunity in mice. Vaccine. 1997. 15,
1946-1954}. The main antigen of the virus is the envelope protein DENe.
This protein is the major component of the viral surface and is thought to
mediate the binding of the virus to the 5 cellular receptor (A Heinz FX,
Berge R, Tuma W et al. A topological and functional model of epitopes on
the structural glycoprotein of tick-borne encephalitis virus defined by
monoclonal antibodies. Virology. 1983; 126: 525). This protein has
structural homology with that of the tick borne encephalitis virus (TBE)
(Rey, F.A., Heinz, F.X., Mandl, C., et al. The envelope glycoprotein from
tick borne encephalitis virus at 2 A resolution. Nature 10 1995; 375:
291-298) and it is also structurally conserved among serotypes. The insect
cells constitute one of the systems most used for the expression of diverse
heterologous genes that employ the baculovirus system as vectors. These
vectors have been used for the expression of several combinations of
structural and nonstructural proteins of the Encephalitis Japanese virus
(JEV), DEN-1, DEN-2 and DEN-4, (Matsuura 15 Y) Miyamoto M, Soto T et al.
Characterization of Japanese encephalitis virus envelope protein expressed
by recombinant baculoviruses. Virology 1989; 173: 677-682; Deubel V,
Bordier M, Megret F et al. Processing, secretion and immunoreactivity of
carboxy terminally truncated dengue-2 envelope proteins expressed in insect
cell by recombinant baculoviruses. Virology 1991; 180: 440-447; Putnak R)
Feighny R, Burrows J et al. 20 Dengue 1 virus envelope glycoprotein gene
expressed in recombinant baculovirus elicit virus neutralization antibodies
in mice and protects them from virus challenge. Am J Trop Med Hyg 1991; 45:
159-167; Feighny R, Burrows J, Putnak R. Dengue type 2 virus envelope
protein made using recombinant baculovirus protects mice against virus
challenge. Am J Trop Med Hyg 1994; 50: 322-328). Another system used has
been the ~5 cells of Drosophiia meianogaster expressing different variants
of the E protein (PCT/US96107627). In spite of obtaining an appropriate
functional response, upon using the proteins expressed in these systems,
they imply a high cost for the development of scale-up production
processes; therefore, the expression in yeast has been an alternative to
produce recombinant structural proteins of flavivirus. However, in the case
of the DENe 30 protein, expressed in Pichia pastoris (PCT/US96/07627;
Sugrue R.J., Fu H., Howe J., Chan Y. Expression of the Dengue virus
structural proteins in Pichia pastoris leads to the generation of
virus-like particles. J Virol. 1997. 78, 1861-1866}, the levels of
expression are low) either secreted or intracellularly, hindering the
purification process. In parallel, several variants of the DENe protein
have been obtained in bacteria. One of 35 them was the C-terminal portion
of the E protein of the JEV fused to a protein of the Tryptophan metabolism
(TrpE) of E. coli. This protein was produced as inclusion bodies and was
recognized by neutralizing monoclonal antibodies (Mabs) using 2
immunodetection techniques. However, pure preparations of this protein were
unable to develop neutralizing antibodies and to protect against viral
challenge (Mason P.W., Zogel M.V., Semproni A.R., et al. The antigenic
structure of dengue type 1 virus envelope and NS1 protein expressed in E.
coli. J Gen Virol. 1990. 71: 2107-2114). In addition, another 5
construction was made (Srivastava A.K., Morita K., Matsuo S., et al.
Japanese encephalitis virus fusion protein with protein A expressed in E.
coli confers protection in mice. Microbiol Immunol. 1991. 35: 863-870),
that contains the protein A of Staphylococcus aurius fused to the
C-terminal fragment of the E protein, followed by the N-terminal segment of
the nonstructural protein of the JEV, the NS1. In this case the 10 fused
protein was soluble, facilitating its purification by affinity
chromatography. Upon immunizing mice with this pure protein high
neutralizing antibodies titers were obtained, which also inhibited
haemagglutination and protected against the viral challenge with the JEV.
Similar results were obtained using the DENe region of the DEN-2 fused to
the protein A of S. aureus (Srivastava A. K., Putnak R. J., Warren R. L.,
Hoke C. H. Mice 15 immunized with a dengue type 2 virus E and NS1 fusion
protein made in Escherechia coli are protected against lethal dengue virus
infection. Vaccine.1995. 13: 1251-1258); however, it is not possible to use
these preparations in humans due to the presence of the protein A, which
has shown a high affinity for the human immunoglobulin G (IgG). Finally, it
has been reported a fusion protein that contains the B domain of the DENe
20 protein of DEN-2 and the maltose binding protein (MBP) of E. coei
(Simmons M., Nelson W.M., Wu S.J., Hayes C.G. Evaluation of the protective
efficacy of a recombinant dengue envelope B domain fusion protein against
dengue 2 virus infection in mice. Am J Trop Med Hyg. 1998. 58: 655-662)
denominated MBP-DomB. This protein variant was immunogenic in mice and
elicited neutralizing antibodies. Q25 In our case, the subject of this
invention relies on the obtaining of chimeric sequences, as for instance,
in the first case, the sequence coding for a region of the DENe protein
linked to the N-terminal fragment of a mutated protein with dehydrogenase
activity (MDH) from Neesseria meningitides; in the second case, the
sequence coding for a region of the DENe protein linked to the entire gene
of the MDH protein in two different positions, and in the 30 third case,
the chimeric sequences are formed by two fragments of the DENe protein from
two different viral serotypes fused to the same gene coding for the MDH
protein. These chimeric chains when inserted into a suitable vector, give
rise to insoluble chimeric proteins within the bacterium's cytoplasm. These
proteins are then capable to elicit high levels of neutralizing antibodies
against DEN, inhibitors of the viral hemagglutination and 



35 to protect immunized mice against viral challenge. With regards to the
insolubility of the aforementioned proteins, an easy scale-up folding
process was achieved in vitro, as well as the expression and purification
processes which 3   were superior to those used by Simmons et al, 1998. On
the other hand) the serotype specificity of the antibodies is demonstrated,
generated by immunization of mice with these proteins, at the level of
neutralization, inhibition of hemaglutination and ELISA, using doses lower
than those employed by Simmons et al, 1998. This fact constitutes the 5
first report on the expression of insoluble DENe proteins in E. coli
capable of stimulating a function) immune response. In addition,
considering the results obtained with the dimeric variant, it is possible
to generate serotype-specific antibodies with the same molecule for two
different viral serotypes, capable of neutralizing viral infection and
protect mice against viral challenge. 10 Concerning the MDH protein, a
search for homology with other sequences was done in the EMBL data base,
revealing that the first 110 amino acids are highly similar to the lipoic
binding domain region and the flexible hinge of the dihydrolipoamide
acetyltransferase (E2 enzyme of the pyruvate dehydrogenase complex and
acetoglutarate dehydrogenase), and the rest of the protein is highly
similar to the lipoamide 15 dehydrogenase (LPDH), enzyme E3 of said
complexes (Stephens, P. E; H. M. Darlinson,andJ. R. Guest.,1983. The
Pyruvate dehydrogenase complex of E. coli. Eur. J. Biochem. 133. 155-162.
On the other hand, it was also found that patients with Primary Biliary
Cirrhosis (PBC) produced anti-mitochondria) autoantibodies, specific for
the lipoic acid binding site, 20 common among these proteins (Gershwin ME,
Mackay IR, Sturgess A, Coppel RL. Identification and specificity of a cDNA
encoding the 70 KDa mitochondria) antigen recognized in primary biliary
cirrhosis. J Immunol 1987;138:3525-31). Therefore, we decided to mutate
this region within the protein to avoid any autoimmune response when
immunized in humans as chimeric proteins. The mutated MDH protein of our
invention 25 was used in a Phase I clinical trial and showed to be safe and
immunogenic in humans, and also was not recognized by sera of patients with
PBC (Perez, A., F. Dickinson, Z. Cinza, A. Ruiz, T. Serrano) J. Sosa, S.
Gonzalez, Y. Gutierrez, C. Nazabal, O. Gutierrez, D. Guzm~n, M. Diaz, M.
Delgado, E. Caballero, G. Sardirias, A. Alvarez, A. Martfn, G. Guillen, R.
Silva. Safety and preliminary immunogenicity of the recombinant outer 30
membrane protein of Neisseria meningitidis in human volunteers. Biotech.
Appl. Biochem. 34: 121-125). However, the possible use of the MBP in humans
has not been demonstrated yet (Simmons M.) Nelson W.M., Wu S.J., Hayes C.G.
Evaluation of the protective efficacy of a recombinant dengue envelope B
domain fusion protein against dengue 2 virus infection in mice. Am J Trop
Med Hyg. 1998. 58: 655-662). 35 Detailed description of the invention In
this invention is described the obtaining of chimeric nucleotide chains
that when introduced into an expression vector) give rise to chimeric
proteins capable of inducing a 4   serotype-specific humoral immune
response and protecting against the infection by Dengue virus, as for
instance, the sequence coding for a region of the DENe protein from each
one of the viral serotypes of the Dengue virus, linked to the N-terminal
fragment of a mutated protein with dehydrogenase activity (MDH) from
Neisseria meningitidis; in the 5 second case, the sequence coding for a
region of the DENe protein linked to the entire gene of the MDH protein in
two different positions: within one site of the sequence coding for the
structural domain of the MDH protein (lipoic acid binding domain and the 3'
end of the gen)) and in the third case, the chimeric sequences are formed
by two fragments of the DENe protein from two different viral serotypes,
DEN-2 and DEN-4, in two different 10 positions of the MDH gen: one within a
particular site of the sequence coding for the lipoic acid binding domain
(serotype 4) and the other in the 3' end of the MDH gen (serotype 2). This
was called a dimeric construct. This chimeric proteins were obtained
insoluble within the bacterium's cytoplasm. A purification process by
immobilazed metal affinity chromatography (IMAC) was done , 15 which led to
obtain pure proteins for immunogenicity studies. When antigenicity results
were analyzed a strong recognition of all the recombinant chimeric proteins
for the hyperimmune ascitic liquids (HMAF) anti-DEN was demonstrated, being
higher for the case of the fusion to the entire MDH gene, which evidences a
,positive effect on the folding of the region from the DENe protein given
by 20 the MDH. In the cases where the serotype 2 was used, all recombinant
proteins obtained were recognized by a serotype-specific neutralizing
antibody (3H5), being also higher for the case of the fusion to the entire
MDH gene, as well as in the dimeric protein. It was also observed that the
recognition for the HMAF from the homologous serotype in each case was
significantly higher than the recognition for the HMAF from the
heterologous ZS serotypes, evidencing the exposure of serotype-specific
epitopes and permitting thus its use as a diagnostic mean for Dengue and
serotyping. When all the recombinant chimeric proteins were immunized in
mice a neutralizing and protective response was obtained. Highest
neutralizing titers were obtained with the sequences fused to the entire
gene of the MDH and with the dimeric protein, 30 independently of the
position of the fragment from the DENe protein. This showed an
immunopotentiator effect of the immune response mediated by the MDH that
can be explained by the influence in the folding of the DENe protein
reflected in the antigenicity results obtained. It was also demonstrated
for the first time, and contrary to the previous state of the art, that the
insolubility of these proteins do not affect the capacity of 35 generating
a suitable immune response. 5   The immune response produced in all the
cases was serotype-specific (antibodies against the immunized homologous
serotype) in the viral neutralization, the hemoagglutination inhibition and
ELISA. The generation of serotype-specific antibodies means that they are
not capable to recognize antigenic determinants from virus of 5
heterologous serotypes that favour the immunoenhacement phenomenum. .This
characteristic is of great importance for the development of a vaccine
candidate against the Dengue virus since the recognition of antibodies to
heterologous serotypes could be one of the causes for the Hemorrhagic
Dengue Fever (HDF). Besides it was showed the induction of antibodies
against two viral serotypes after 10 immunization with just one of the
chimeric proteins; which permits the formulation of a vaccine candidate
against the four serotypes, using only two of our available recombinant 



chimeric proteins. The obtaining of the mutant MDH protein consisted of the
elimination of the lipoic acid binding site in the sequence ETDKAT, based
on the covalent binding of this fatty acid 15 with the epsilon-amine groups
of lysine (K) (Tuaillon N, Andre C, Briand JP et al. A lipoyl synthetic
octadecapeptide of dihydrolipoamide acetyltransferase specifically
recognized by anti-M2 autoantibodies in Primary Biliary Cirrhosis. J
Immunol 1992; 148:445-50). The mutagenesis was done by using PCR with a
pair of primers to amplify the N-terminal region (from the start codon of
the IpdA gene until the lipoic acid binding site, 135 bp) and 20 the
C-terminal of the protein (from the lipoic acid binding site until the 3'
end of the gene); thus, being eliminated the possibility to generate
autoimmune reactions, as demonstrated in the human clinical trials. Deposit
of the biological material Plasmids PLL1, PLL2, PLL3, PLH1, PLH2,
PLH3,PAZ1, PAZ2, PAZ3, PID1, PID2 and Q25 PID3 were deposited according to
the Budapest Treaty in the Belgian Coordinated collection of Microorganism
- BCCMT"" , LMBP-COLLECTION, and with the date and under the access numbers
(pending). Description of Figures 30 Figure 1. Cloning strategy of the E2
fragment to obtain PLL1. DENe2: Fragment of the envelope protein of DEN-2.
N-term: Nucleotide sequence that codifies for the first 45 amino acids of
the MDH protein. Figure 2. Cloning strategy of the E2 fragment to obtain
PLL2. DENe2: Fragment of the envelope protein of DEN-2. 35 MDH:
dehydrogenase mutant. Figure 3. Cloning strategy of the E2 fragment to
obtain PLL3. DENe2: Fragment of the envelope protein of DEN-2. 6   The
nucleotide sequence that codifies for the amino acids from 286 to 426 of
the envelope protein from the DEN-2 virus (Sec. Id. No. 22) was amplified
with the oligonucleotides identified in the list of sequences as Sequence
No.1 and Sequence No. 2 from the DEN-2 virus strain genotype Jamaica
(Deubel V., Kinney R.M., Trent D.W. 5 Nucleotide sequence and deduced amino
acid sequence of the nonstructural proteins of Dengue type 2 virus, Jamaica
genotype: Comparative analysis of the full-length genome.Virology
1988.165:234-244). The vector was created by digestion of the pM108 His
plasmid with Xba 1/Bam HI, which contains the nucleotide sequence that
codifies for the N-terminal region of the MDH and 10 for a sequence of 6
histidines (Sequence No. 23). Upon ligation, the potential recombinants
were analyzed by restriction enzyme digestion and positive clones were
sequenced to check up the junctions. Competent cells W3110 (Hill C.W.,
Harnish B.W. 1982. Transposition of a chromosomal segment bounded by
redundant rRNA genes in Escherlchla coli. J Bacteriology. 149:449-457) were
transformed with the selected clone, 15 called pLL1 (Fig.1 and Sequence No.
24). Upon growing the colony in Luria Bertani (LB) medium) a SDS-PAGE of
the cellular lysate was done. As a result a 25 kDA band was obtained, which
accounted for 10% of the total cellular proteins. The size of the protein
obtained corresponded to the sum of the N-terminal region from the MDH
protein and the DENe protein fragment from the DEN-2 virus. The protein was
recognized in 20 Immunoblotting by polyclonal antibodies (PA) anti-DEN-2
contained in the HMAF. This protein was denominated PLL1 (Sequence No. 25).
EXAMPLE 2. Purification of the PLL1 protein 25 The biomass obtained from
the E. coli strain transformed with pLL1 and grown at 37C was disrupted by
French press. The recombinant protein was obtained preponderantly as
insoluble form associated to the pellet of the cellular disruption. From
the pellet the protein was extracted with urea 6 M and the supernatant,
containing the PLL1 protein, was loaded onto a G-25 column to eliminate the
chaotropic agent. The fraction obtained 30 was then loaded onto the
Chelating-sepharose FF column (Pharmacia, Uf~, in the presence of Cu'`+
ions. The protein was eluted with Imidazole 50 mM and the obtained volume
was loaded onto a G-25 column to finally obtain the protein in the
formulation buffer NaCI 100 mM, KCIZ 2 mM, NaZHP04 10 mM, pH 7.2, KH2P04 1
mM (PBS). This preparation was used for immunological studies. 8   MDH:
dehydrogenase mutant. Figure 4. Cloning strategy of the E1 fragment to
obtain PLH1. DENe1: Fragment of the envelope protein of DEN-1. N-term:
Nucleotide sequence that codifies for the first 45 amino acids of the MDH
protein. 5 Figure 5. Cloning strategy of the E1 fragment to obtain PLH2.
DENe1: Fragment of the envelope protein of DEN-1. N-term: Nucleotide
sequence that codifies for the first 45 amino acids of the MDH protein.
Figure 6. Cloning strategy of the E1 fragment to obtain PLH3. DENe1:
Fragment of the envelope protein of DEN-1. 10 MDH: dehydrogenase mutant.
Figure 7. Cloning strategy of the E3 fragment to obtain PAZ1. DENe3:
Fragment of the envelope protein of DEN-3. N-term: Nucleotide sequence that
codifies for the first 45 amino acids of the MDH protein. Figure 8. Cloning
strategy of the E3 fragment to obtain PAZ2. 15 DENe3: Fragment of the
envelope protein of DEN-3. MDH: dehydrogenase mutant. Figure 9. Cloning
strategy of the E3 fragment to obtain PAZ3. DENe3: Fragment of the envelope
protein of DEN-3. MDH: dehydrogenase mutant. 20 Figure 10. Cloning strategy
of the E4 fragment to obtain PID1. DENe4: Fragment of the envelope protein
of DEN-4. N-term: Nucleotide sequence that codifies for the first 45 amino
acids of the MDH protein. 



Figure 11. Cloning strategy of the E4 fragment to obtain PID2. DENe4:
Fragment of the envelope protein of DEN-4. z5 MDH: dehydrogenase mutant.
Figure 12. Cloning strategy of the E4 fragment to obtain PID3. DENe4:
Fragment of the envelope protein of DEN-4. MDH: dehydrogenase mutant.
Figura 13. Cloning strategy to obtain PD4D2. 30 DENe4: Fragment of the
envelope protein of DEN-4. DENe2: Fragment of the envelope protein of
DEN-2. MDH: dehydrogenase mutant. 35 EXAMPLES OF PERFORMANCE EXAMPLE 1.
Obtaining of PLL1 7   EXAMPLE 3. Antigenic characterization of PLL1 The
purified fraction of PLL1 was characterized either by its recognition by
different polyclonal sera and/or murine monoclonal antibodies, as well as
by positive human sera 5 to Dengue (table 1 ). Table 1. Reactivity of PLL1
protein to monoclonal and polyclonal antibodies. Abs** Specificity*** PLL7*
HMAF DEN-1 + HMAF DEN-2 ++ HMAF DEN-3  HMAF DEN-4  HMAF EEE  HMAF YFV  HMAF
SLV Mab 3H5 NT + 10 * A total of 10 wg of purified PLL1 was applied. The
intensity of the signal obtained was evaluated from + to ++. ** HMAF were
used 1:100 while the Mab 3H5 was used in dilution 1:1000. *** EEE: Equine
Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis Encephalitis
virus. NT: Neutralizing specific-serotype. 15 The highest recognitions in
Dot blotting were obtained with the HMAF anti-DEN-2. This result coincides
with the fact that the cloned region belongs to serotype 2. The recognition
by HMAF against the other serotypes was less than in the case of serotype
2, in decreasing order: DEN-1, DEN-3 and DEN-4. The antibodies generated by
other 20 flavivirus like the Yellow Fever virus and the Saint Louis
Encephalitis virus had not any recognition at all. On the other hand, the
Mab 3H5 had reactivity indeed. This recognition by Western blotting relied
on disulphide bond since when the sample was reduced the signal was lost.
Finally, the reactivity against three human sera of high titers and three
of low titers against DEN-2 was measured, achieving a substantial signal in
both cases by 25 Western blotting and Dot blotting. 9   EXAMPLE 4.
Characterization of the antibody response generated by PLL1 A total of 25
Balb/c mice were i.p immunized with 35 ug of purified PLL1 in Freund
adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN
were evaluated by ELISA. High antibody titers against DEN-2 were obtained
while, no reactivity 5 was obtained against the rest of the serotypes
(table 2 and table 5). In addition, the hemagglutination inhibition assay
(HIA) was done and only positive titers were found against DEN-2 (table 3
and table 5). Finally, the in vitro neutralization assay was done and
neutralization titers of 1:320 against DEN-2 were obtained. However, no
neutralization of the viral infection was found against the rest of the
serotypes (table 4 10 and table 5). These results indicate the high
serotype-specificity of the antibodies elicited by PLL1. Table 2. Antibody
titers against DEN-2 from the sera obtained upon immunization of mice with
PLL1.  MouseTiters anti-DEN-2 PLL1Titers anti-DEN-2 PBSControl (-)11 / 128
000< 1: 10021 / 64 000< 1: 10031 / 84 000< 1: 10041 / 128 000< 1: 10051 /
32 000< 1: 10061/ 32 000< 1: 10071 / 64 000< 1: 10081 / 32 000< 1: 10091 /
128 000< 1: 100101 / 512 000 ~< 1: 100 15 Table 3. Titers by HI of the sera
from the animals immunized with PLL1. 



MouseTiters by HI* anti- DEN-2 PLL1Titers by HI anti- DEN-2 PBS C(-)1< 1:
5< 1: 52> 1: 640< 1: 531: 320< 1: 541: 320< 1: 55> 1: 640< 1: 56> 1: 640<
1: 57> 1: 640< 1: 581: 320< 1: 59> 1: 640< 1: 510~ ~ : 5 I< 1: -5- *The HI
titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. 10   Table 4. Viral neutralization assay with the sera of animals
immunized with PLL1. MouseNeutralizing titers* anti-DEN-2 PLL1Neutralizing
titers anti-DEN-2 PBS C(-)11: 320< 1: 521: 320< 1: 531:320<1:541: 320< 1:
551: 80< 1: 561: 160< 1: 571: 320< 1: 581: 40< 1: 591: 160< 1: 5101: 320<
1: 5 5 * The neutralizing titers were defined as the highest dilution of
serum having 50% reduction of the number of viral plaques. 10 Table 5.
Cross-reactivity assay against all the viral serotypes by ELISA, HI and
viral neutralization with the sera of animals immunized with PLL1. Mixture
of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA (anti- DEN-3ELISA (anti-
DEN- 41 PLL1< 1/100> 1: 128 000< 1/100< 1I1002 PLL1< 1I1001: 128 000<
1/100< 1I100 15 Mixture of sera *HI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PLL1< 1/ 5>1/ 320< 1/5< 1I5 Mixture ofNeutralizing titers
***NeutralizingNeutralizingNeutralizingsera *anti-DEN-1titers anti-titers
anti-DEN-titers anti-DEN-23DEN-41 PLL1< 1: 51: 320< 1: 5< 1: 52
PLL1<1:51:160<1:5<1:5 * Each mixture was formed by three sera. 20 ** The HI
titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. *** The neutralizing titers were defined as the highest dilution of
serum having 50% reduction of the number of viral plaques. 25 EXAMPLE 5.
Obtaining of PLL2 The nucleotide sequence that codifies for the amino acids
from 286 to 426 of the envelope protein from the DEN-2 virus (Sec. Id. No.
22) was amplified with the 11   oligonucleotides identified in the list of
sequences as Sequence No.1 and Sequence No. 3 from the DEN-2 virus strain
genotype Jamaica (Deubel V., Kinney R.M., Trent D.W. Nucleotide sequence
and deduced amino acid sequence of the nonstructural proteins of Dengue
type 2 virus, Jamaica genotype: Comparative analysis of the tuli-iength 5
genome.Virology 1988.165:234-244). The vector was created by digestion of
the pM84 His plasmid with Xba 1/ Eco RI, which contains the nucleotide
sequence that codifies for the MDH protein and for a sequence of 6
histidines (Sequence No. 26). This digestion permits the insertion of the
amplified fragment by PCR within the coding region for a structural domain
of the MDH protein. 10 Upon ligation, the potential recombinants were
analyzed by restriction enzyme digestion and positive clones were sequenced
to check up the junctions. Competent cells MM294 (Hanahan D. 1983. Studies
on transformation of Escherichia coli with plasmids. J. Mol. Biol.
166:557-580) were transformed with the selected clone, called pLL2 (Fig. 2
and Sequence No. 27). Upon growing the colony in LB medium, a SDS-PAGE of
the cellular 15 lysate was done. As a result a 80 kDA band was obtained,
which accounted for 10% of the total cellular proteins. The size of the
protein obtained corresponded to the sum of the size of the MDH protein and
the DENe protein fragment from the DEN-2 virus. The protein was recognized
in Immunoblotting by a HMAF anti-DEN-2 and was denominated PLL2 (Sequence
No. 28). 20 EXAMPLE 6. Purification of the PLL2 protein The biomass
obtained from the E. coli strain transformed with pLL2 and grown at 37C was
disrupted by French press. The recombinant protein was obtained in both
forms: 25 soluble and insoluble. From the soluble fraction a metal
ions-affinity chromatography was done using theChelating-sepharose FF
column previously coupled with Cu++ ions. The column was washed using
Imidazolee 15 mM and theprotein was eluted with Imidazolee 100 mM. On the
other hand, the protein associated to the insoluble fraction was extracted
using Urea 8 M) and the supernatant, containing the PLL2 protein, was
loaded onto a G30 25 column to eliminate the chaotropic agent . The
fraction obtained was then loaded onto 



theChelating-sepharose FF column (Pharmacia, UI~, in the presence of Cu++
ions. The protein was eluted with Imidazolee 100 mM. Finally, the pure
fraction of each form of the protein were loaded onto a G-25 column to
obtain the protein in the formulation buffer NaCI 100 mM, KCI2 2 mM,
NazHP04 10 mM, pH 7.2, KH2P04 1 mM (PBS). This 35 preparations were used
for immunological studies. I2   EXAMPLE 7. Antigenic characterization of
PLL2 5 10 15 The purified fraction of PLL2 was characterized either by its
recognition by different polyclonal sera and/or murine monoclonal
antibodies, as well as by positive human sera to Dengue (table 6). The
highest recognitions in Dot blotting were obtained with the HMAF
anti-DEN-2. The recognition by HMAF against the other serotypes was less
than in the case of serotype 2, in decreasing order: DEN-1, DEN-3 and
DEN-4. The antibodies generated by other flavivirus like the Yellow Fever
virus and the Saint Louis Encephalitis virus had not any recognition at
all. Nevertheless, related to the Mab 3H5, a great reactivity was observed
(even higher than those obtained with the PLL1 ) either by Dot blot and
Western blot. Contrariously to the PLL1 results, the recognition with the
Mab 3H5 was the same when the reducing agents are present in the sample,
indicating a possible conformational difference between both proteins.
Finally, the reactivity against three human sera of high titers and three
of low titers against DEN-2 was measured, achieving a substantial signal in
both cases by Western blotting and Dot blotting. Table 6. Reactivity of
PLL2 protein to monoclonal and polyclonal antibodies. Abs** Specificity***
PLL2 sol, ins* H MAF HMAF HMAF HMAF HMAF HMAF H MAF DEN-1 ++ D E N-2 +++
DEN-3 DEN-4 EEE YFV SLV  Mab 3H5 NT +++ 20 *A total of 10 ~g of purified
PLL2 was applied. The intensity of the signal obtained was evaluated from +
to ++_ ** HMAF were used 1:100 while the Mab 3H5 was used in dilution
1:1000. *** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV:
Saint Louis 25 Encephalitis virus. NT: Neutralizing specific-serotype. 13
EXAMPLE 8. Characterization of the antibody response generated by PLL2 A
total of 25 Balblc mice were i.p immunized with 35 ug of purified PLL2 in
Freund adjuvant; 10 animals were bled after four doses and the antibodies
anti-DEN were 5 evaluated by ELISA. High antibody titers against DEN-2 were
obtained while, no reactivity was obtained against the rest of the
serotypes (table 7 and table 10). In addition, the hemagglutination
inhibition assay (HI) was done and only positive titers were found against
DEN-2 (table 8 and table 10). Finally, the in vitro neutralization assay
was done and neutralization titers of 1: 1280 against DEN-2 were obtained .
Similarly to the results 10 obtained with PLL1, no neutralization of the
viral infection was found against the rest of the serotypes (table 9 and
table 10). On the other hand, the results obtained with both variants of
PLL2 were similar, indicating that the solubility status of the protein do
not influece in the capacity of generating functional antibodies. 15 Table
7. Antibody titers against DEN-2 from the sera obtained upon immunization
of mice with PLL2 soluble and insoluble. MouseTiters anti-DEN-2
(PLL2)Titers anti- DEN-2PLL2 sPLL2 insPBS C(-)1> 1: 128 0001: 64000< 1:
10021: 128 000> 1: 128 000< 1: 1003> 1: 128 0001: 128 000< 1: 1004> 1: 128
000> 1: 128 000< 1: 10051:64 000> 1: 128 000< 1: 1006> 1: 128 0001: 128
000< 1: 10071: 64000>1: 128 000< 1: 1008> 1: 128 0001: 64000< 1: 1009> 1:
128 0001: 64000< 1: 100101: 128 000> 1: 128 000< 1: 100 Table 8. Titers by
HI of the sera from the animals immunized with PLL2 soluble and insoluble.
14   MouseTiters by HI* anti-DEN-2 (PLL2) PLL2 s PLL2 insTiters by HI
anti-DEN-2 PBS C(-)1> 1: 640> 1: 640< 1: 52>1: 640>1: 640< 1: 531: 320> 1:
640< 1: 54>1: 6401: 320< 1: 551: 320< 1: 5< 1: 56>1: 640>1: 640< 1: 57> 1:
6401: 320< 1: 58< 1: 51: 320< 1: 591: 320> 1: 640< 1: 510> 1: 640> 1: 640r<
1: 5~ *The HI titers were defined as the highest dilution capable of
inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. Table 9. Viral neutralization assay with the
sera of animals immunized with PLL2 soluble 



5 and insoluble. MouseNeutralizing titers* anti- DEN-2 (PLL2)Neutralizing
titers anti-PLL2 sPLL2 insDEN-2 PBS C(-)1>1:1280>1:1280>1:12802>1: 1280>1:
1280< 1: 53> 1: 12801: 640< 1: 541: 640> 1: 1280< 1: 551: 6401: 640< 1:
56>1: 12S0>1: 1280< 1: 57>1: 12S0>1:1280< 1: 58>1: 1280>1: 1280< 1: 59>1:
12 8 0>1: 12 80< 1: 510_ _ _ >1: 1280 ~_ _ ___ >1: 1280 ~< 1: 5~ 10 * The
neutralizing titers were defined as the highest dilution of serum having
50% reduction of the number of viral plaques. Table 10. Cross-reactivity
assay against all the viral serotypes by ELISA, HI and viral neutralization
with the sera of animals immunized with PLL2 soluble and insoluble. Mixture
of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA (anti- DEN-3ELISA (anti-
DEN- 41 PLL2 sol.< 1I100> 1: 128 000< 1/100< 1I1002 PLL2 sol.< 1/1001:
64000< 1/100< 1/1001 PLL2 ins.< 1I1001: 64000< 1/100< 111002 PLL2 ins.<
1I100> 1: 128 000< 1I100< 1I100 15   Mixture of seraHI**anti-DEN-1HI
anti-DEN-2HI anti-DEN-3HI anti-DEN-4PLL2 sol.< 1/ 5>1/ 320< 1I5< 1/5PLL2
ins.< 1/ 5>1/ 320< 1/5< 1I5 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers
***titerstiterstitersanti-DEN-1anti-DEN-2anti-DEN-3anti-DEN-41 PLL2< 1: 51:
320< 1: 5< 1: 52 PLL2< 1: 51: 160< 1: 5< 1: 5 * Each mixture was formed by
three sera. ** The HI titers were defined as the highest dilution capable
of inhibiting the 5 hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. *** The neutralizing titers were defined as
the highest dilution of serum having 50% reduction of the number of viral
plaques. EXAMPLE 9. Obtaining of pLL3 10 The nucleotide sequence that
codifies for the amino acids from 286 to 426 of the envelope protein from
the DEN-2 virus (Sec. Id. No. 22) was amplified with the oligonucleotides
identified in the list of sequences as Sequence No.4 and Sequence No.5 from
the DEN-2 virus strain genotype Jamaica (Deubel V., Kinney R.M., Trent D.W.
15 Nucleotide sequence and deduced amino acid sequence of the nonstructural
proteins of Dengue type 2 virus, Jamaica genotype: Comparative analysis of
the full-length genome.Virology 1988.165:234-244). The vector was created
by digestion of the pD4 plasmid with Bam HIlBam HI which contains the
nucleotide sequence that codifies for the MDH protein and for a sequence of
20 6 histidines without stop codon (Sequence No. 29). This digestion
permits to the fusion of the amplified fragment by PCR after the C-
terminal region for the MDH protein. Upon ligation, the potential
recombinants were analyzed by restriction enzyme digestion and positive
clones were sequenced to check up the junctions. Competent cells W3110 were
transformed with the selected clone, called pLL3 (Fig. 3 and Sequence No.
30). Upon 25 growing the colony in LB medium, a SDS-PAGE of the cellular
lysate was done. As a result a 80 kDA band was obtained, which accounted
for 20% of the total cellular proteins. The size of the protein obtained
corresponded to the sum of the size of the MDH protein and the DENe protein
fragment from the DEN-2 virus. The protein was recognized in Immunoblotting
by a HMAFI anti-DEN-2 and was denominated PLL3 (Sequence No. 30 31 ). 16  



EXAMPLE 10. Purification of the PLL3 protein The biomass obtained from the
E. coli strain transformed with pLL2 and grown at 37C 5 was disrupted by
French press. The recombinant protein was obtained in both forms: soluble
and insoluble. From the insoluble fraction, the protein was extracted using
Urea 6 M, and the supernatant, containing the PLL3 protein, was loaded onto
a G-25 column to eliminate the chaotropic agent. The fraction obtained was
then loaded onto the ChelatingSepharose FF column (Pharmacia, UI~, in the
presence of Cu++ ions. The colum was 10 washed with Imidazolee 30 mM and
the protein was eluted with Imidazole 100 mM. Finally, the pure fraction of
the protein was loaded onto a G-25 column to obtain the protein in the
formulation buffer (PBS). This preparation was used for immunological
studies. 15 EXAMPLE 11. Antigenic characterization of PLL3 The purified
fraction of PLL3 was characterized either by its recognition by different
polyclonal sera andlor murine monoclonal antibodies, as well as by positive
human sera to Dengue (table 11 ). 20 The highest-recognitions in Dot
blotting were obtained with the HMAF anti-DEN-2. The recognition by HMAF
against the other serotypes was lower than in the case of serotype 2) in
decreasing order: DEN-1, DEN-3 and DEN-4. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint Louis Encephalitis
virus had not any recognition at all. Nevertheless, related to the Mab 3H5,
a great reactivity was observed 25 (similar to those obtained with the
PLL2) either by Dot blot and Western blot. Contrariously to the PLL1
results, the recognition with the Mab 3H5 was the same when the reducing
agents are present in the sample, indicating a possible conformational
difference between both proteins. Finally, the reactivity against three
human sera of high titers and three of low titers against DEN-2 was
measured, achieving a substantial signal 30 in both cases by Western
blotting and Dot blotting. These results were similar to those obtained
with PLL2. Table 11. Reactivity of PLL3 protein to monoclonal and
polyclonal antibodies. Abs** Specificity*** PLL3* 17   HMAF DEN-1 ++ HMAF
DEN-2 +++ HMAF DEN-3 HMAF DEN-4 HMAF EEE HMAF YFV HMAF SLV Mab 3H5 NT +++
*A total of 10 ~g of purified PLL3 was applied. The intensity of the signal
obtained was evaluated from + to ++, ** HMAF were used 1:100 while the Mab
3H5 was used in dilution 1:1000. 5 *** EEE: Equine Encephalitis virus. YFV:
Yellow Fever virus. SLV: Saint Louis Encephalitis virus. NT: Neutralizing
specific-serotype. EXAMPLE 12. Characterization of the antibody response
generated by PLL3 A total of 25 Balb/c mice were i.p immunized with 35 ug
of purified PLL3 in Freund 10 adjuvant; 10 animals were bled after four
doses and the antibodies anti-DEN were evaluated by ELISA. High antibody
titers against DEN-2 were obtained while, no reactivity was obtained
against the rest of the serotypes (table 12 and table 15). In addition, the
hemagglutination inhibition (HI) assay was done and only positive titers
were found against DEN-2 (table 13 and table 15). Finally, the in vitro
neutralization assay was done 15 and neutralization titers of 1: 1280
against DEN-2 were obtained (table 14). No neutralization of the viral
infection was found against the rest of the serotypes (table 15). Using the
three tests, high levels of serotype-specific antibodies were detected ,
similar of those obtained after the immunization with the PLL2 protein. 20
Table 12. Antibody titers against DEN-2 from the sera obtained upon
immunization of mice with PLL3. MouseTiters anti-DEN-2 (PLL3)Titers
anti-DEN-2 PBS C(-)11: 128 000< 1: 100e128 000 __-< 1: 100 -3> 1: 128 000<
1: 10041:64 000< 1: 1005> 1: 128 000< 1: 1006000 1: 64< 1: 100I_ ~ ~ : 128
000 - l< 1: 100 18   8> 1: 128 000< 1: 10091: 128 000< 1: 10010>1: 128 000<
1: 100 Table 13. Titers by HI of the sera from the animals immunized with
PLL3. MouseTiters by HI* anti-DEN-2 (PLL3)Titers by HI anti- DEN-2 PBS
C(-)1> 1: 640< 1: 521:320<1:531: 320< 1: 54> 1: 640< 1: 551:320<1:56> 1:
640< 1: 57> 1: 640< 1: 58>1: 640< 1: 591: 320< 1: 510> 1: 640< 1: 5 S *The
HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. Table 14. Viral neutralization assay with the sera of animals
immunized with PLL3. 



MouseNeutralizing titers anti- DEN-2 PLL3Neutralizing titers anti- DEN-2
PBS C -1> 1: 1280< 1: 52> 1: 1280< 1: 53> 1: 1280< 1: 541: 640< 1: 55>1:
1280< 1: 56>1: 1280< 1: 57> 1: 1280< 1: 58> 1: 1280< 1: 591:640<1:510>1:
1280< 1: 5 10 * The neutralizing titers were defined as the highest
dilution of serum having 50% reduction of the number of viral plaques.
Table 15. Cross-reactivity assay against all the viral serotypes by ELISA,
HI and viral neutralization with the sera of animals immunized with PLL3.
15 Mixture of sera ELISA (anti- ELISA (anti ELISA (anti- ELISA (anti* DEN-1
DEN-2 DEN-3 DEN- 4 19   1 PLL3 < 1I100 > 1: 128 000 < 11100 < 1 /_10_0 2
PLL3 < 1/100 > 1: 128 000 < 1I100 < 1I100 Mixture of seraHI**anti-DEN-1HI
anti-DEN-2HI anti-DEN-3HI anti-DEN-4PLL3< 115>1I320< 115< 1/ 5 5 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers ***titers
***titers ***titers ***anti-DEN-1anti-DEN-2anti-DEN-3anti-DEN-41 PLL3< 1:
5>1: 1280< 1: 5< 1: 52 PLL3< 1: 5>1: 1280< 1: 5< 1: 5 * Each mixture was
formed by three sera. ** The HI titers were defined as the highest dilution
capable of inhibiting the 10 hemagglutination of goose's erythrocytes
against 8 hemagglutination viral units. *** The neutralizing titers were
defined as the highest dilution of serum having 50% reduction of the number
of viral plaques. EXAMPLE 13. Obtaining of pLH1 15 The nucleotide sequence
that codifies for the amino acids from 286 to 426 of the envelope protein
from the DEN-1 virus (Sec. Id. No. 32) was amplified with the
oligonucleotides identified in the list of sequences as Sequence No.6 and
Sequence No.7 from the DEN-1 virus strain genotype (Chu M.C., O'Rourke
E.J., Trent D.W.Genetic relatedness among structural protein genes of
dengue 1 virus strains.J. Gen. Virol.1989. 20 70:1701-1712). The vector was
created by digestion of the pM108 His plasmid with Xba !lBam NI, which
contains the nucleotide sequence that codifies for the N-terminal region of
the MDH and for a sequence of 6 histidines (Sequence No. 23). Upon
ligation, the potential recombinants were analyzed by restriction enzyme
digestion and positive clones were 25 sequenced to check up the junctions.
Competent cells W3110 were transformed with the selected clone, called pLH1
(Fig. 4 and Sequence No.33). Upon growing the colony in Luria Bertani (LB)
medium, a SDS-PAGE of the cellular lysate was done. As a result a 25 kDA
band was obtained, which accounted for 10% of the total cellular proteins.
The size of the protein obtained corresponded to the sum of the N-terminal
region from the MDH 30 protein and the DENe protein fragment from the DEN-1
virus. The protein was recognized in Immunoblotting by polyclonal
antibodies (PA) anti-DEN-1 contained in the HMAF. This protein was
denominated PLH1 (Sequence No.34). 20   EXAMPLE 14. Purification of the
protein PLH1 The biomass obtained from the E. coli strain transformed with
pLH1 and grown at 37C was disrupted by French press. The recombinant
protein was obtained preponderantly as 5 insoluble form associated to the
pellet of the cellular disruption. From the pellet, the protein was
extracted with urea 7 M and the supernatant, containing the PLH1 protein,
was loaded onto a G-25 column to eliminate the chaotropic agent. The
fraction obtained was then loaded onto the Chelating-sepharose FF column
(Pharmacia, Ui~, in the presence of Cu++ ions. The protein was eluted with
Imidazolee 60 mM and the obtained 10 volume was loaded onto a G-25 column
to finally obtain the protein in the formulation buffer (PBS). This
preparation was used for immunological studies. EXAMPLE 15. Antigenic
characterization of PLH1 The purified fraction of PLH 1 was characterized
either by its recognition by different 15 polyclonal sera andlor murine
monoclonal antibodies, as well as by positive human sera to Dengue (table
16). The highest recognitions in Dot blotting were obtained with the HMAF
anti-DEN-1. The recognition by HMAF against the other serotypes was lower
than in the case of serotype 1. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint 20 Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against three
human sera of high titers and three of low titers against DEN-1 was
measured, achieving a substantial signal in both cases by Western blotting
and Dot blotting. Table 16. Reactivity of PLH1 protein to monoclonal and
polyclonal antibodies Abs** ' Specificity*** PLH1 HMAF DEN-1 ++ HMAF DEN-2
+ HMAF DEN-3  HMAF DEN-4  HMAF EEE 



HMAF YFV  HMAF SLV  25 Mab 3H5 NT  21   *A total of 10 ~g of purified PLH1
was applied. The intensity of the signal obtained was evaluated from + to
++, ** HMAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.
*** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint
Louis 5 Encephalitis virus. NT: Neutralizing specific-serotype. EXAMPLE 16.
Characterization of the antibody response generated by PLH1 A total of 25
Balb/c mice were i.p immunized with 35 ug of purified PLH1 in Freund 10
adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN
were evaluated by ELISA. High antibody titers against DEN-1 were obtained
while) no reactivity was obtained against the rest of the serotypes (table
17 and table 20). In addition, the HI assay was done and only positive
titers were found against DEN-1 (table 18 and table 20). Finally, the in
vitro neutralization assay was done and neutralization titers of 1:320 15
against DEN-1 were obtained. However, no neutralization of the viral
infection was found against the rest of the serotypes (table 19 and table
20). These results indicate the high serotype-specificity of the antibodies
elicited by PLH1. Table 17. Antibody titers against DEN-1 from the sera
obtained upon immunization of 20 mice with PLH1.  MouseTiters anti-DEN-1
(PLH1)Titers anti-DEN-1 PBS C(-)11 / 64 000< 1: 10021/ 128 000< 1: 10031/
64 000< 1: 10041 / 32 000< 1: 10051 / 32 000< 1: 10061 / 64 000< 1: 10071 /
128 000< 1: 10081 / 64 000< 1: 10091 / 128 000< 1: 100101 / 128 000< 1: 100
Table 18. Titers by HI of the sera from the animals immunized with PLH1.
MouseTiters by HI* anti- DEN-1 (PLH1)Titers by HI* anti- DEN-1 PBS C(-)1>1:
640< 1: 521: 320< 1: 53> 1: 640< 1: 54> 1: 640< 1: 55>1: 640< 1: 561:320<
1: 5 22   71:40<1:581:320< 1: 59>1: 640< 1: 510< 1: 5< 1: 5 *The HI titers
were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. 5 Table 19. Viral neutralization assay with the sera of animals
immunized with PLH1. MouseNeutralizing titers* anti-DEN- 1
(PLH1)Neutralizing titers* anti-DEN- 1 PBS C(-)11:80<1:521: 320< 1: 531:
40< 1: 541: 320< 1: 551: 80< 1: 561: 160< 1: 571: 320< 1: 581: 320< 1: 591:
320< 1: 5101: 320< 1: 5 10 * The neutralizing titers were defined as the
highest dilution of serum having 50% reduction of the number of viral
plaques. Table 20. Cross-reactivity assay against all the viral serotypes
by ELISA, HI and viral neutralization with the sera of animals immunized
with PLH1. Mixture of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA (anti-
DEN-3ELISA (anti- DEN- 41 PLH11: 128 000< 1I100< 1I100< 1I1002 PLH1> 1: 128
000< 1I100< 1/100< 1/100 



,l 5 Mixture of sera *HI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI anti-DEN-4
--PLH1>1: 320< 1/ 5T< 1/ 5< 1/ 5 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers ***titers
***titers ***titers ***anti-DEN-1anti-DEN-2anti-DEN-3anti-DEN-41
PLH11:160<1:5<1:5<1:52PLH11:320<1:5<1:5<1:5 20 * Each mixture was formed by
three sera. ** The HI titers were defined as the highest dilution capable
of inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. *** The neutralizing titers were defined as
the highest dilution of serum having 50% reduction of the number of viral
plaques. 23   EXAMPLE 17. Obtaining of pLH2 The nucleotide sequence that
codifies for the amino acids from 286 to 426 of the 5 envelope protein from
the DEN-1 virus (Sequence No. 32) was amplified with the oligonucleotides
identified in the list of sequences as Sequence No.6 and Sequence No.8 from
a DEN-1 viral strain (Chu M.C., O'Rourke E.J., Trent D.W.Genetic
relatedness among structural protein genes of dengue 1 virus strains. J.
Gen. Virol.1989. 70:17011712). 10 The vector was created by digestion of
the pM84 His plasmid with Xba I/ Eco RI, which contains the nucleotide
sequence that codifies for the MDH protein and for a sequence of 6
histidines (Sequence No. 26). This digestion permits the insertion of the
amplified fragment by PCR within the coding region for a structural domain
of the MDH protein. Upon ligation, the potential recombinants were analyzed
by restriction enzyme digestion 15 and positive clones were sequenced to
check up the junctions. Competent cells MM294 were transformed with the
selected clone, called pLH2 (Fig. 5 and Sequence No.35). Upon growing the
colony in LB medium, a SDS-PAGE of the cellular lysate was done. As a
result a 80 kDA band was obtained, which accounted for 20% of the total
cellular proteins. The size of the protein obtained corresponded to the sum
of the size of the MDH 20 protein and the DENe protein fragment from the
DEN-1 virus. The protein was recognized in Immunoblotting by a HMAF
anti-DEN-1 and was denominated PLH2 (Sequence No.36). EXAMPLE 18.
Purification of the PLH2 protein ;25 The biomass obtained from the E. coli
strain transformed with pLH2 and grown at 37C was disrupted by French
press. The recombinant protein was obtained in both forms: soluble and
insoluble. The protein associated to the insoluble fraction was extracted
using Urea 7 M, and the supernatant, containing the PLH2 protein, was
loaded onto a G-25 30 column to eliminate the chaotropic agent . The
fraction obtained was then loaded onto theChelating-sepharose FF column
(Pharmacia, Ui~, in the presence of Cu++ ions. The 35 column was washed
with Imidazolee 40 mM and the protein was eluted with Imidazole 100 mM.
Finally, the pure fraction was loaded onto a G-25 column to obtain the
protein in the formulation (PBS). This preparation was used for
immunological studies. EXAMPLE 19. Antigenic characterization of PLH2 24
The purified fraction of PLH2 was characterized either by its recognition
by different polyclonal sera and/or murine monoclonal antibodies, as well
as by positive human sera to Dengue (table 21 ). The highest recognitions
in Dot blotting were obtained with the HMAF anti-DEN-1 (higher 5 than those
obtained with PLH1 ). The recognition by HMAF against the other serotypes
was lower than in the case of serotype 1. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against five
human sera of high titers and three of low titers against DEN-1 was
measured, achieving a substantial signal in both cases by Western 10
blotting and Dot blotting. Table 21. Reactivity of PLH2 protein to
monoclonal and polyclonal antibodies. Abs** Specificity*** PLH2 HMAF DEN-1
+++ HMAF DEN-2 + HMAF DEN-3  HMAF DEN-4  HMAF EEE  HMAF YFV  HMAF SLV  Mab
3H5 NT  



*A total of 10 p,g of purified PLH2 was applied. The intensity of the
signal obtained was 15 evaluated from + to ++, ** HMAF were used 1:100
while the Mab 3H5 was used in dilution 1:1000. *** EEE: Equine Encephalitis
virus. YFV: Yellow Fever virus. SLV: Saint Louis Encephalitis virus. NT:
Neutralizing specific-serotype. 20 EXAMPLE 20. Characterization of the
antibody response generated by PLH2 A total of 25 Balb/c mice were i.p
immunized with 20 ug of purified PLH2 in Freund adjuvant; 10 animals were
bled after four doses and the antibodies anti-DEN were evaluated by ELISA.
High antibody titers against DEN-1 were obtained while, no reactivity was
obtained against the rest of the serotypes (table 22 and table 25). In
addition, the HI 25 assay was done and only positive titers were found
against DEN-1 (table 23 and table 25). Finally, the in vitro neutralization
assay was done and neutralization titers of 1: 1280 25   against DEN-1 were
obtained (table 24). No neutralization of the viral infection was found
against the rest of the serotypes. (table 25). Table 22. Antibody titers
against DEN-1 from the sera obtained upon immunization of 5 mice with PLH2.
MouseTiters anti-DEN-1 (PLH2)Titers anti-DEN-1 PBS C(-)11: 128 000< 1:
1002> 1: 128 000< 1: 10031: 64000< 1: 1004> 1: 128 000< 1: 10051: 128 000<
1: 10061: 64000< 1: 1007> 1: 128 000< 1: 10081: 128 000< 1: 1009> 1: 128
000< 1: 10010> 1: 128 000< 1: 100 Table 23. Titers by HI of the sera from
the animals immunized with PLH2. MouseTiters by HI* anti- DEN-1
(PLH2)Titers by HI anti- DEN -1 PBS C(-)1<1:5<1:52> 1: 640< 1: 531: 320< 1:
541: 320< 1: 55> 1: 640< 1: 56> 1: 640< 1: 57> 1: 640< 1: 581:320< 1:59> 1:
640< 1: 510< 1: 5< 1: 5 10 *The HI titers were defined as the highest
dilution capable of inhibiting the hemagglutination of goose's erythrocytes
against 8 hemagglutination viral units. 15 Table 24 . Viral neutralization
assay with the sera of animals immunized with PLH2. MouseNeutralizing
titers* anti-DEN- 1 (PLH2)Neutralizing titers* anti-DEN- 1. C(-)1>1: 1280<
1: 52>1: 1280< 1: 53>1: 1280< 1: 54>1: 1280< 1: 5 26   5> 1: 1280< 1: 56>
1: 1280< 1: 57> 1: 1280< 1: 58> 1: 1280< 1: 591:640< 1:510> 1: 1280< 1: 5 *
The neutralizing titers were defined as the highest dilution of serum
having 50% reduction of the number of viral plaques. 5 Table 25.
Cross-reactivity assay against all the viral serotypes by ELISA, HI and
viral neutralization with the sera of animals immunized with PLH2. Mixture
of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA(anti- DEN-3ELISA(anti-
DEN- 4)1 PLH21: 64 000< 1/100< 1/100< 1I1002 PLH2> 1: 128 000< 1I100<
1/100< 1I100 Mixture of seraHI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PLH2>11320< 1/ 5< 1/ 5 ~< 1/ 5 Mixture of sera *Neutralizing
titers*** 



anti-DEN-1Neutralizing titers anti-DEN- 2Neutralizing titers anti-DEN-
3Neutralizing titers anti- DEN-41 PLH2>1: 1280< 1: 5< 1: 5< 1: 52 PLH2>1:
1280< 1: 5< 1: 5< 1: 5 10 * Each mixture was formed by three sera. ** The
HI titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. *** The neutralizing titers were defined as the highest dilution of
serum having 50% 15 reduction of the number of viral plaques. EXAMPLE 21.
Obtaining of pLH3 20 The nucleotide sequence that codifies for the amino
acids from 286 to 426 of the envelope protein from the DEN-1 virus (Sec.
Id. No. 32) was amplified with the oligonucleotides identified in the list
of sequences as Sequence No.9 and Sequence No.10 from the DEN-1 virus
strain (Chu M.C., O'Rourke E.J., Trent D.W.Genetic relatedness among
structural protein genes of dengue 1 virus strain. J. Gen. Virol.1989. 25
70:1701-1712). The vector was created by digestion of the pD4 plasmid with
Bam HI/Bam HI which contains the nucleotide sequence that codifies for the
MDH protein and for a sequence of 6 histidines without stop codon (Sequence
No.29). This digestion permits the fusion of the amplified fragment by PCR
after the C- terminal region for the MDH protein. Upon 27   ligation, the
potential recombinants were analyzed by restriction enzyme digestion and
positive clones were sequenced to check up the junctions. Competent cells
W3110 were transformed with the selected clone, called pLH3 (Fig. 6 and
Sequence No.37). Upon growing the colony in LB medium, a SDS-PAGE of the
cellular lysate was done. As a 5 result a 80 kDA band was obtained, which
accounted for 20% of the total cellular proteins. The size of the protein
obtained corresponded to the sum of the size of the MDH protein and the
DENe protein fragment from the DEN-1 virus. The protein was recognized in
Immunoblotting by a HMAF anti-DEN-1 and was denominated PLH3 (Sequence
No.38). 10 EXAMPLE 22. Purification of the PLH3 protein The biornass
obtained from the E. coli strain transformed with pLH3 and grown at 37C was
disrupted by French press. The recombinant protein was obtained in both
forms: 15 soluble and insoluble. From the insoluble fraction, the protein
was extracted using Urea 6 M, and the supernatant, containing the PLH3
protein, was loaded onto a G-25 column to eliminate the chaotropic agent.
The fraction obtained was then loaded onto the ChelatingSepharose FF column
(Pharmacia, UI~, in the presence of Cu++ ions. The colum was washed with
Imidazolee 30 mM and the protein was eluted with Imidazole 250 mM. 20
Finally, the pure fraction of the protein was loaded onto a G-25 column to
obtain the protein in the formulation buffer (PBS). This preparation was
used for immunological studies. EXAMPLE 23. Antigenic characterization of
PLH3 25 The purified fraction of PLH3 was characterized either by its
recognition by different polyclonal sera and/or murine monoclonal
antibodies, as well as by positive human sera, to Dengue (table 26). The
highest recognitions in Dot blotting were obtained with the HMAF
anti-DEN-1. The 30 recognition by HMAF against the other serotypes was
lower than in the case of serotype 1. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against three
human sera of high titers and three of low titers against DEN-1 was
measured, achieving a substantial signal in both cases by Dot blotting and
Western blotting. 35 Table 26. Reactivity of PLH3 protein to monoclonal and
polyclonal antibodies. 28   Specificity*** PLH3HMAFDEN-1 +++HMAFDEN-2
+HMAFDEN-3 -HMAFDEN-4 -HMAFEEEHMAFYFV -HMAFSLV -Mab 3H5NT - * A total of 10
~g of purified PLH3 was applied. The intensity of the signal obtained was
evaluated from + to ++, ** HMAF were used 1:100 while the Mab 3H5 was used
in dilution 1:1000. 5 *** EEE: Equine Encephalitis virus. YFV: Yellow Fever
virus. SLV: Saint Louis Encephalitis virus. NT: Neutralizing
specific-serotype. EXAMPLE 24. Characterization of the antibody response
generated by PLH3 10 A total of 25 Balblc mice were i.p immunized with 20
ug of purified PLH3 in Freund adjuvant; 10 animals were bled after four
doses and the antibodies anti-DEN were evaluated by ELISA. High antibody
titers against DEN-1 were obtained while, no reactivity was obtained
against the rest of the serotypes (table 27 and table 30). In addition, the
HI assay was done and only positive titers were found against DEN-1 (table
28 and table 30). 15 Finally, the in vitro neutralization assay was done
and neutralization titers of 1: 1280 against DEN-1 were obtained (table
29). No neutralization of the viral infection was found against the rest of
the serotypes (table 30). 



Table 27. Antibody titers against DEN-1 from the sera obtained upon
immunization of mice with PLH3. MouseTiters anti-DEN-1 PLH3Titers
anti-DEN-1 PBSControl (-)11: 64 000< 1: 1002> 1: 128 000< 1: 10031: 64 000<
1: 1004> 1: 128 000< 1: 10051: 128 000< 1: 10061: 128 000< 1: 10071: 128
000< 1: 1008> 1: 128 000< 1: 100 29   ~ 9 1: 64 000 < 1: 100 10 > 1: 128
000 < 1: 100 Table 28 . Titers by HI of the sera from the animals immunized
with PLH3. MouseTiters by HI* anti-DEN-1 PLH3Titers by HI anti- DEN-1 PBS
C(-)11: 320< 1: 52> 1: 640< 1: 53> 1: 640< 1: 541: 320< 1: 551:320<1:56> 1:
640< 1: 571: 320< 1: 58< 1: 5< 1: 59>1: 640< 1: 510>1: 640< 1: 5 *The HI
titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. 5 Table 29. Viral neutralization assay with the sera of animals
immunized with PLH3. MouseNeutralizing titers* anti- DEN-1 PLH3
~Neutralizing titers* anti- DEN-1 PBS C -1>1: 1280< 1: 52>1: 1280< 1: 53>1:
1280< 1: 541: 640< 1: 551: 640< 1: 56>1: 1280< 1: 57>1: 1280< 1: 58> 1:
1280< 1: 59>1: 1280< 1: 510 -1~1:-1280~ < 1: 5 *The neutralizing titers
were defined as the highest dilution of serum having 50% reduction of the
number of viral plaques. 10 Table 30. Cross-reactivity assay against all
the viral serotypes by ELISA, HI and viral neutralization with the sera of
animals immunized with PLH3. Mixture of sera *ELISA (anti- DEN-1ELISA (anti
DEN-2ELISA (anti- DEN-3ELISA (anti- DEN- 41 PLH31: 1_28 000< 1I100< 1I100<
1I1002(PLH3) ~> 1: 128 000< 1I100< 1/100< 1I100 15 30   Mixture of sera
*HI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI anti-DEN-4PLH3>1/ 320< 1l 5< 1/
5< 1/ 5 Mixture ofNeutralizingNeutralizingNeutralizingNeutralizingsera
*titers***titers anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41
PLH3>1: 1280< 1: 5< 1: 5< 1: 52 PLH3>1: 1280< 1: 5< 1: 5< 1: 5 5 * Each
mixture was formed by three sera, ** The HI titers were defined as the
highest dilution capable of inhibiting the hemagglutination of goose's
erythrocytes against 8 hemagglutination viral units. *** The neutralizing
titers were defined as the highest dilution of serum having 50% ~0
reduction of the number of viral plaques. EXAMPLE 25. Obtaining of pAZ1 The
nucleotide sequence that codifies for the amino acids from 286 to 426 of
the 



15 envelope protein from the DEN-3 virus (Seq. 39) was amplified with the
oligonucleotides identified in the list of sequences as Sequence No. 11 and
Sequence No.12 from the DEN-3 virus strain genotype (Osatomi K., Sumiyoshi
H. Complete nucleotide sequence of dengue type 3 virus genome RNA.
Virology.1990. 176(2):643-647). The vector was created by digestion of the
pM108 His plasmid with Xba IlBam HI, which 20 contains the nucleotide
sequence that codifies for the N-terminal region of the MDH and for a
sequence of 6 histidines (Sequence No. 23). Upon ligation, the potential
recombinants were analyzed by restriction enzyme digestion and positive
clones were a sequenced to check up the junctions. Competent cells W3110
were transformed with the selected clone, called pAZ1 (Fig. 7 and Sequence
No.40). Upon growing the colony in 25 Luria Bertani (LB) medium, a SDS-PAGE
of the cellular lysate was done. As a result a 25 kDA band was obtained,
which accounted for 10% of the total cellular proteins. The size of the
protein obtained corresponded to the sum of the N-terminal region from the
MDH protein and the DENe protein fragment from the DEN-3 virus. The protein
was recognized in Immunoblotting by polyclonal antibodies (PA) anti-DEN-3
contained in the HMAF. This 30 protein was denominated PAZ1 (Sequence No.41
). 31   EXAMPLE 26. Purification of the protein PAZ1 The biomass obtained
from the E. coli strain transformed with pAZ1 and grown at 37C was
disrupted by French press. The recombinant protein was obtained
preponderantly as 5 insoluble form associated to the pellet of the cellular
disruption. From the pellet, the protein was extracted with urea 7 M and
the supernatant, containing the PLH1 protein, was loaded onto a G-25 column
to eliminate the chaotropic agent. The fraction obtained was then loaded
onto the Chelating-sepharose FF column (Pharmacia, UI~, in the presence of
Cu++ ions. The protein was eluted with Imidazolee 60 mM and the obtained 10
volume was loaded onto a G-25 column to finally obtain the protein in the
formulation buffer (PBS). This preparation was used for immunological
studies. EXAMPLE 27. Antigenic characterization of PAZ1 15 The purified
fraction of PAZ1 was characterized either by its recognition by different
polyclonal sera and/or murine monoclonal antibodies, as well as by positive
human sera to Dengue (table 31 ). The highest recognitions in Dot blotting
were obtained with the HMAF anti-DEN-3. The recognition by HMAF against the
other serotypes was lower than in the case of serotype 20 3. The antibodies
generated by other flavivirus like the Yellow Fever virus and the Saint
Louis Encephalitis virus had not any recognition at all. Finally, the
reactivity against three human sera of high titers and three of low titers
against DEN-3 was measured, achieving a substantial signal in both cases by
Dot blotting Western blotting. 25 Table 31. Reactivity of PAZ1 protein to
monoclonal and polyclonal antibodies. Abs** Specificity*** PAZ1 HMAF DEN-1
HMAF DEN-2 + HMAF DEN-3 ++ HMAF DEN-4 + HMAF EEE  HMAF YFV HMAF SLV  32
Mab 3H5 NT  * A total of 10 wg of purified PAZ1 was applied. The intensity
of the signal obtained was evaluated from + to ++, ** HMAF were used 1:100
while the Mab 3H5 was used in dilution 1:1000. 5 *** EEE: Equine
Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis Encephalitis
virus. NT: Neutralizing specific-serotype. EXAMPLE 28. Characterization of
the antibody response generated by PAZ1 10 A total of 25 Balb/c mice were
i.p immunized with 35 ug of purified PAZ1 in Freund adjuvant; 10 animals
were bled after four doses and the antibodies anti-DEN were evaluated by
ELISA. High antibody titers against DEN-1 were obtained while, no
reactivity was obtained against the rest of the serotypes (table 32 and
table 35). In addition, the HI assay was done and only positive titers were
found against DEN-3 (table 33 and table i 5 35). Finally, the in vitro
neutralization assay was done and neutralization titers of 1:320 against
DEN- 3 were obtained. However, no neutralization of the viral infection was
found against the rest of the serotypes (table 34 and table 35). These
results indicate the high serotype-specificity of the antibodies elicited
by PAZ1. Table 32. Antibody titers against DEN-3 from the sera obtained
upon immunization of 20 mice with PAZ1.  MouseTiters anti-DEN-3 PAZ1Titers
anti-DEN-3 PBSControl (-)11 / 64 000< 1: 10021 / 128 000< 1: 10031 / 32
000< 1: 10041 / 64 000< 1: 10051 / 64 000< 1: 10061 / 128 000< 1: 10071 /
64 000< 1: 10081/ 64 000< 1: 10091/ 128 000< 1: 100__101 / 128 000< 1: 100
Table 33. Titers by HI of the sera from the animals immunized with PAZ1.
MouseTiters by HI* anti- DEN-3 



PAZ1Titers by HI anti- DEN-3 PBS C(-)1>1: 640< 1: 521:320<1:531: 320< 1:
541:640<1:55<1I5<1:561: 320< 1: 57<1I5<1:5 33   81:320<1:59>1: 640< 1: 510>
1: 640< 1: 5 5 *The HI titers were defined as the highest dilution capable
of inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. Table 34. Viral neutralization assay with the
sera of animals immunized with PAZ1. MouseNeutralizing titers anti- DEN-3
PAZ1Neutralizing titers anti-DEN- 3 PBS
C(-11:160<1:521:320<1:531:320<1:541: 320< 1: 551:40<1:561:40<1:571: 320< 1:
581: 320< 1: 591: 160< 1: 5101: 320< 1: 5 * The neutralizing titers were
defined as the highest dilution of serum having 50% 10 reduction of the
number of viral plaques. 15 Table 35. Cross-reactivity assay against all
the viral serotypes by ELISA, HI and viral neutralization with the sera of
animals immunized with PAZ1. Mixture of sera *ELISA (anti- DEN-1ELISA
(anti- DEN-2ELISA (anti- DEN-3ELISA (anti- DEN- 41 PAZ1< 1I100< 1/1001: 64
000< 1I1002 PAZ1< 1I100< 1/100> 1: 128 000< 1I100 Mixture of
seraHI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI anti-DEN-4PAZ1< 1/ 5< 1/
5>1: 320< 1/ 5 20 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41 PAZ1< 1: 5< 1: 51:
320< 1: 52PAZ1<1:5<1:51:320<1:5 * Each mixture was formed by three sera. **
The HI titers were defined as the highest dilution capable of inhibiting
the hemagglutination of goose's erythrocytes against 8 hemagglutination
viral units. 34   *** The neutralizing titers were defined as the highest
dilution of serum having 50% reduction of the number of viral plaques.
EXAMPLE 29. Obtaining of pAZ2 5 The nucleotide sequence that codifies for
the amino acids from 286 to 426 of the envelope protein from the DEN-3
virus (Sequence No.39) ~ was amplified with the oligonucleotides identified
in the list of sequences as Sequence No.11 and Sequence No.13 from a DEN-3
viral strain (Osatomi K., Sumiyoshi H. Complete nucleotide sequence of
dengue type 3 virus genome RNA. Virology.1990. 176(2):643-fi47). 10 The
vector was created by digestion of the pM84 His plasmid with Xba Il Eco RI,
which contains the nucleotide sequence that codifies for the MDH protein
and for a sequence of 6 histidines (Sequence No. 26). This digestion
permits the insertion of the amplified fragment by PCR within the coding
region for a structural domain of the MDH protein. Upon ligation, the
potential recombinants were analyzed by restriction enzyme digestion 15 and
positive clones were sequenced to check up the junctions. Competent cells
MM294 were transformed with the selected clone) called pAZ2 (Fig. 8 and
Sequence No.42). Upon growing the colony in LB medium, a SDS-PAGE of the
cellular lysate was done. As a result a 80 kDA band was obtained, which
accounted for 20% of the total cellular proteins. The size of the protein
obtained corresponded to the sum of the size of the MDH 20 protein and the
DENe protein fragment from the DEN-3 virus. The protein was recognized in
Immunoblotting by a HMAF anti-DEN-3 and was denominated PAZ2 (Sequence
No.43). EXAMPLE 30. Purification of the PAZ2 protein The biomass obtained
from the E. coli strain transformed with pAZ2 and grown at 37C 25 was
disrupted by French press. The recombinant protein was obtained in both
forms: soluble and insoluble. The protein associated to the insoluble
fraction was extracted using Urea 7 M, and the supernatant, containing the
PAZ2 protein, was loaded onto a G-25 column to eliminate the chaotropic
agent. The fraction obtained was then loaded onto theChelating-sepharose FF
column (Pharmacia, Ui~, in the presence of Cu++ ions. The 30 column was
washed with Imidazolee 40 mM and the protein was eluted with Imidazole 100
mM. Finally, the pure fraction was loaded onto a G-25 column to obtain the
protein in the formulation (PBS). This preparation was used for
immunological studies. EXAMPLE 31. Antigenic characterization of PAZ2 35
The purified fraction of PAZ2 was characterized either by its recognition
by different polyclonal sera and/or murine monoclonal antibodies, as well
as by positive human sera to Dengue (table 36). 35 



The highest recognitions in Dot blotting were obtained with the HMAF
anti-DEN-3 (higher than those obtained with PAZ1 ). The recognition by HMAF
against the other serotypes was lower than in the case of serotype 3. The
antibodies generated by other flavivirus like the Yellow Fever virus and
the Saint Louis Encephalitis virus had not any recognition at 5 all.
Finally) the reactivity against five human sera of high titers and three of
low titers against DEN-3 was measured) achieving a substantial signal in
both cases by Western blotting and Dot blotting. Table 36. Reactivity of
PAZ2 protein to monoclonal and polyclonal antibodies. 10 Abs**
Specificity*** PAZ2 HMAF DEN-1  HMAF DEN-2  HMAF DEN-3 +++ HMAF DEN-4 +
HMAF . EEE  HMAF YFV  HMAF SLV  Mab 3H5 NT  * A total of 10 p,g of purified
PAZ2 was applied. The intensity of the signal obtained was evaluated from +
to ++, ** HMAF were used 1:100 while the Mab 3H5 was used in dilution
1:1000. *** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV:
Saint Louis 15 Encephalitis virus. NT: Neutralizing specific-serotype
EXAMPLE 32. Characterization of the antibody response generated by PAZ2 A
total of 25 Balb/c mice were i.p immunized with 20 ug of purified PAZ2 in
Freund adjuvant; 10 animals were bled after four doses and the antibodies
anti-DEN were 20 evaluated by ELISA. High antibody titers against DEN-3
were obtained while, no reactivity was obtained against the rest of the
serotypes (table 37 and table 40). In addition, the HI assay was done and
only positive titers were found against DEN-3 (table 38 and table 40).
Finally, the in vitro neutralization assay was done and neutralization
titers of 1: 1280 against DEN-3 were obtained (table 39). No neutralization
of the viral infection was found 25 against the rest of the serotypes
(table 40). 36   Table 37. Antibody titers against DEN-3 from the sera
obtained upon immunization of mice with PAZ2.  MouseTiters anti-DEN-3
PAZ2Titers anti-DEN-3 PBS Control (-)1> 1: 128 000< 1: 10021: 128 000< 1:
1003> 1: 128 000< 1: 1004> 1: 128 000< 1: 10051: 128 000< 1: 1006> 1: 128
000< 1: 10071: 64000< 1: 1008> 1: 128 000< 1: 10091: 64000< 1: 10010> 1:
128 000< 1: 100 Table 38. Titers by HI of the sera from the animals
immunized with PAZ2. MouseTiters anti-DEN-3 PAZ2Titers anti-DEN-3 PBS1> 1:
640< 1: 521: 320< 1: 53> 1: 640< 1: 54> 1: 640< 1: 55> 1: 640< 1:
561:320<1:57<1: 5< 1: 581: 320< 1: 59> 1: 640< 1: 510> 1: 640< 1: 5 5 10
"'The HI titers were defined as the highest dilution capable of inhibiting
the hemagglutination of goose's erythrocytes against 8 hemagglutination
viral units. Table 39. Viral neutralization assay with the sera of animals
immunized with PAZ2. MouseNeutralizing titers anti- DEN- 3 PAZ2Neutralizing
titers anti-DEN- 3 PBS C -1> 1: 1280< 1: 52>1: 1280< 1: 53> 1: 1280< 1: 54>
1: 1280< 1: 55> 1: 1280< 1: 561:640<1:57> 1: 1280< 1: 581:640<1:59>1: 1280<
1: 5101:640<1:5 37 



* The neutralizing titers were defined as the highest dilution of serum
having 50% reduction of the number of viral plaques. 5 Table 40.
Cross-reactivity assay against all the viral serotypes by ELISA, HI and
viral neutralization with the sera of animals immunized with PAZ2. Mixture
of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA (anti- DEN-3ELISA (anti-
DEN- 41 PAZ2< 1 /100< 1I100> 1: 128 000< 1I1002 PAZ2< 1/100< 1I100> 1: 128
000< 1I100 Mixture of seraHI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PAZ2< 1 / 5< 1 / 5> 1 / 320< 1 / 5 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41 PAZ2< 1: 5< 1: 5>
1: 1280< 1: 52 PAZ2< 1: 5< 1: 5> 1: 1280< 1: 5 10 * Each mixture was formed
by three sera. ** The HI titers were defined as the highest dilution
capable of inhibiting the hemagglutination of goose's erythrocytes against
8 hemagglutination viral units. *** The neutralizing titers were defined as
the highest dilution of serum having 50% 15 reduction of the number of
viral plaques. EXAMPLE 33. Obtaining of pAZ3 The nucleotide sequence that
codifies for the amino acids from 286 to 426 of the envelope protein from
the DEN-3 virus (Seq. 39) was amplified with the oligonucleotides 20
identified in the list of sequences as Sequence No.14 and Sequence No.15
from the DEN-3 viral strain (Osatomi K., Sumiyoshi H. Complete nucleotide
sequence of dengue type 3 virus genome RNA. Virology.1990. 176(2):643-647).
The vector was created by digestion of the pD4 plasmid with Bam HIlBam H!
which contains the nucleotide sequence that codifies for the MDH protein
and for a sequence of 25 6 histidines without stop codon (Sequence No.29).
This digestion permits the fusion of the amplified fragment by PCR after
the C- terminal region for the MDH protein. Upon ligation, the potential
recombinants were analyzed by restriction enzyme digestion and positive
clones were sequenced to check up the junctions. Competent cells W3110 were
transformed with the selected clone, called pAZ3 (Fig. 9 and Sequence
No.44). Upon 30 growing the colony in LB medium, a SDS-PAGE of the cellular
lysate was done. As a result a 80 kDA band was obtained, which accounted
for 20% of the total cellular proteins. The size of the protein obtained
corresponded to the sum of the size of the MDH protein and the DENe protein
fragment from the DEN-3 virus. The protein was recognized 38   in
Immunoblotting by a HMAF anti-DEN-3 and was denominated PAZ3 (Sequence
No.45). EXAMPLE 34. Purification of the PAZ3 protein The biomass obtained
from the E. coli strain transformed with pAZ3 and grown at 37C 5 was
disrupted by French press. The recombinant protein was obtained in both
forms: soluble and insoluble. From the insoluble fraction, the protein was
extracted using Urea 7 M, and the supernatant, containing the PAZ3 protein,
was loaded onto a G-25 column to eliminate the chaotropic agent. The
fraction obtained was then loaded onto the ChelatingSepharose FF column
(Pharmacia, UI~, in the presence of Cu++ ions. The colum was 10 washed with
Imidazolee 45 mM and the protein was eluted with Imidazole 230 mM. Finally,
the pure fraction of the protein was loaded onto a G-25 column to obtain
the protein in the formulation buffer (PBS). This preparation was used for
immunological studies. EXAMPLE 35. Antigenic characterization of PAZ3 15
The purified fraction of PAZ3 was characterized either by its recognition
by different polyclonal sera andlor murine monoclonal antibodies, as well
as by positive human sera to Dengue (table 26). The highest recognitions in
Dot blotting were obtained with the HMAF anti-DEN-3. The recognition by
HMAF against the other serotypes was lower than in the case of serotype 20
3. The antibodies generated by other flavivirus like the Yellow Fever virus
and the Saint Louis Encephalitis virus had not any recognition at all.
Finally, the reactivity against three human sera of high titers and three
of low titers against DEN-3 was measured, achieving a substantial signal in
both cases by Dot blotting and Western blotting. Table 41. Reactivity of
PAZ3 protein to monoclonal and polyclonal antibodies. Abs** Specificity***
PAZ3 HMAF DEN-1  HMAF DEN-2  HMAF DEN-3 +++ HMAF DEN-4 + HMAF EEE  



HMAF YFV  HMAF SLV  25 Mab 3H5 NT  39   * A total of 10 ~g of purified PAZ3
was applied. The intensity of the signal obtained was evaluated from + to
++, ** HMAF were used 1:100 while the Mab 3H5 was used in dilution 1:1000.
*** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint
Louis 5 Encephalitis virus. NT: Neutralizing specific-serotype. EXAMPLE 36.
Characterization of the antibody response generated by PAZ3 A total of 25
Balb/c mice were i.p immunized with 20 ug of purified PAZ3 in Freund
adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN
were 10 evaluated by ELISA. High antibody titers against DEN-3 were
obtained while, no reactivity was obtained against the rest of the
serotypes (table 42 and table 45). In addition, the HI assay was done and
only positive titers were found against DEN-3 (table 43 and table 45).
Finally, the in vitro neutralization assay was done and neutralization
titers of 1: 1280 against DEN-3 were obtained (table 44). No neutralization
of the viral infection was found 15 against the rest of the serotypes
(table 45). Table 42. Antibody titers against DEN-3 from the sera obtained
upon immunization of mice with PAZ3. MouseTiters anti-DEN-3 PAZ3Titers
anti-DEN-3 PBSControl (-)1> 1: 128 000< 1: 10021: 128 000< 1: 1003> 1: 128
000< 1: 10041: 128 000< 1: 10051: 128 000< 1: 1006> 1: 128 000< 1: 1007> 1:
128 000< 1: 10081: 128 000< 1: 10091: 128 000< 1: 10010> 1: 128 000< 1: 100
Table 43. Titers by HI of the sera from the animals immunized with PAZ3.
MouseTiters by HI* anti-DEN-3 PAZ3Titers by HI anti- DEN-3 PBS C(-)1>1:
640< 1: 52> 1: 640< 1: 531:320<1:54< 1: 5< 1: 55> 1: 640< 1: 56<1:5<1:571:
320< 1: 58> 1: 640< 1: 59> 1: 640< 1: 5101: 320< 1: 5 20 40   *The HI
titers were defined as the highest dilution capable of inhibiting the
hemagglutination of goose's erythrocytes against 8 hemagglutination viral
units. 5 Table 44. Viral neutralization assay with the sera of animals
immunized with PAZ3. MouseNeutralizing titers anti- DEN-3 PAZ3Neutralizing
titers anti- DEN-3 PBS C -1>1: 1280< 1: 521: 640< 1: 53>1: 1280< 1: 54> 1:
1280< 1: 55> 1: 1280< 1: 56> 1: 1280< 1: 57> 1: 1280< 1: 58> 1: 1280< 1:
59> 1: 1280< 1: 510> 1: 1280< 1: 5 * The neutralizing titers were defined
as the highest dilution of serum having 50% reduction of the number of
viral plaques. Table 45. Cross-reactivity assay against all the viral
serotypes by ELISA, HI and viral 10 neutralization with the sera of animals
immunized with PAZ3. Mixture of sera * ~ELISA (anti- DEN-1ELISA (anti
DEN-2ELISA (anti- DEN-3ELISA (anti- DEN- 41 PAZ3< 1I100< 1I100> 1: 128 000<
1I1002 PAZ3< 1I100< 1/1001: 128 000< 1/100 Mixture of seraHI**anti-DEN-1HI
anti-DEN-2HI anti-DEN-3HI anti-DEN-4PAZ3< 1 / 5< 1 I 5> 1 / 320< 1 / 5
Mixture ofNeutralizingNeutralizingNeutralizingNeutralizingsera
*titers***titers anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41
PAZ3< 1: 5< 1: 5>1: 1280< 1: 52 PAZ3< 1: 5< 1: 5>1: 1280< 1: 5 15 * Each
mixture was formed by three sera. 



** The HI titers were defined as the highest dilution capable of inhibiting
the hemagglutination of goose's erythrocytes against 8 hemagglutination
viral units. *** The neutralizing titers were defined as the highest
dilution of serum having 50% 20 reduction of the number of viral plaques.
EXAMPLE 37. Obtaining of pID1 The nucleotide sequence that codifies for the
amino acids from 286 to 426 of the envelope protein from the DEN-4 virus
(Sequence No.46) was amplified with the 25 oligonucleotides identified in
the list of sequences as Sequence No.17 and Sequence 41   No.18 from the
DEN-4 virus strain genotype (Zhao B., Mackow E.R., Buckler-White A.J.,
Markoff L., Chancock R.M., Lai C.-J., Makino Y. Cloning full-length Dengue
type 4 viral DNA sequences: Analysis of genes coding for structural
proteins. Virology 1986. 155:77 88). 5 The vector was created by digestion
of the pM108 His plasmid with Xba ilBam Hl, which contains the nucleotide
sequence that codifies for the N-terminal region of the MDH and for a
sequence of 6 histidines (Sequence No. 23). Upon ligation, the potential
recombinants were analyzed by restriction enzyme digestion and positive
clones were sequenced to check up the junctions. Competent cells W3110 were
transformed with the 10 selected clone, called pID1 (Fig.10 and Sequence
No.47). Upon growing the colony in Luria Bertani (LB) medium, a SDS-PAGE of
the cellular lysate was done. As a result a 25 kDA band was obtained, which
accounted for 10% of the total cellular proteins. The size of the protein
obtained corresponded to the sum of the N-terminal region from the MDH
protein and the DENe protein fragment from the DEN-4 virus. The protein was
recognized 15 in Immunoblotting by polycional antibodies (PA) anti-DEN-4
contained in the HMAF. This protein was denominated PID1 (Sequence No.48).
EXAMPLE 38. Purification of the protein PID1 The biomass obtained from the
E. coli strain transformed with pID1 and grown at 37C was disrupted by
French press. The recombinant protein was obtained preponderantly as 20
insoluble form associated to the pellet of the cellular disruption. From
the pellet, the protein was extracted with urea 6 M and the supernatant,
containing the PID1 protein, was loaded onto a G-25 column to eliminate the
chaotropic agent. The fraction obtained was then loaded onto the
Chelating-sepharose FF column (Pharmacia, Ul~, in the presence of Cu++
ions. The protein was eluted with Imidazolee 60 mM and the obtained ,25
volume was loaded onto a G-25 column to finally obtain the protein in the
formulation buffer (PBS). This preparation was used for immunological
studies. EXAMPLE 39. Antigenic characterization of PID1 The purified
fraction of PID1 was characterized either by its recognition by different
polyclonal sera and/or murine monoclonal antibodies, as well as by positive
human sera 30 to Dengue (table 46). The highest recognitions in Dot
blotting were obtained with the HMAF anti-DEN-4. The recognition by HMAF
against the other serotypes was lower than in the case of serotype 4. The
antibodies generated by other flavivirus like the Yellow Fever virus and
the Saint Louis Encephalitis virus had not any recognition at all. Finally,
the reactivity against three 35 human sera of high titers and three of low
titers against DEN-4 was measured, achieving a substantial signal in both
cases by Dot blotting Western blotting. 42   Table 46. Reactivity of PID1
protein to monoclonal and polyclonal antibodies. Abs** Specificity*** PID9
HMAF DEN-1  HMAF DEN-2  HMAF DEN-3 + HMAF DEN-4 ++ HMAF EEE  H MAF H MAF
Mab 3H5 YFV SLV NT  * A total of 10 wg of purified PID1 was applied. The
intensity of the signal obtained was evaluated from + to ++, 5 ** HMAF were
used 1:100 while the Mab 3H5 was used in dilution 1:1000. *** EEE: Equine
Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis Encephalitis
virus. NT: Neutralizing specific-serotype. EXAMPLE 40. Characterization of
the antibody response generated by PID1 10 A total of 25 Balb/c mice were
i.p immunized with 35 ug of purified PID1 in Freund adjuvant; 10 animals
were bled after four doses and the antibodies anti-DEN were evaluated by
ELISA. High antibody titers against DEN-1 were obtained while, no
reactivity was obtained against the rest of the serotypes (table 47andtable
50). In addition, the HI 15 assay was done and only positive titers were
found against DEN-4 (table 48 and table 50). Finally, the in vitro
neutralization assay was done and neutralization titers of 1:320 against
DEN- 4 were obtained. However, no neutralization of the viral infection was
found against the rest of the serotypes (table 49 and table 50). These
results indicate the high serotype-specificity of the antibodies elicited
by PID1. 20 Table 47. Antibody titers against DEN-4 from the sera obtained
upon immunization of mice with PID1.  MouseTiters anti-DEN-4 PID1Titers
anti-DEN-4 PBS Control (-)11 / 128 000< 1: 10021/ 128 000< 1: 10031/ 64
000< 1: 100 43 



41/ 64 000< 1: 10051 / 128 000< 1: 10061/ 32 000< 1: 10071 / 128 000< 1:
10081 / 32 000< 1: 10091/ 128 000< 1: 100101/ 128 000< 1; 100 Table 48.
Titers by HI of the sera from the animals immunized with PID1. MouseTiters
by HI* anti- DEN-4 PID1Titers by HI anti- DEN-4 PBS C(-)11: 320< 1: 521:
320< 1: 531: 640< 1: 541:40< 1: 55<1/5<1:561: 320< 1: 571: 640< 1: 581:
640< 1: 591:40< 1: 5101: 320< 1: 5 *The HI titers were defined as the
highest dilution capable of inhibiting the hemagglutination of goose's
erythrocytes against 8 hemagglutination viral units. Table 49. Viral
neutralization assay with the sera of animals immunized with PID1.
MouseNeutralizing titers anti- DEN-4 PID1Neutralizing titers anti-DEN- 4
PBS C -11: 320< 1: 521:80<1:531: 320< 1: 541:320<1:551: 160< 1:
561:320<1:571:320<1:581:320<1:591: 160< 1: 5101: 40< 1: 5 10 44   * The
neutralizing titers were defined as the highest dilution of serum having
50% reduction of the number of viral plaques. Table 50. Cross-reactivity
assay against all the viral serotypes by ELISA, HI and viral 5
neutralization with the sera of animals immunized with PID1. Mixture of
sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA~(anti- DEN-3ELISA (anti-
DEN- 41 PID1< 1I100< 1/100< 1/1001: 64 0002(PID1< 1I100< 1I100< 1/100> 1:
128 000 Mixture of seraHI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PID1< 115< 1/ 5< 1/ 5>1:320 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41
PID1<1:5<1:5<1:51:1602PID1<1:5<1:5<1:51:320 10 * Each mixture was formed by
three sera. ** The HI titers were defined as the highest dilution capable
of inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. *** The neutralizing titers were defined as
the highest dilution of serum having 50% reduction of the number of viral
plaques. 15 EXAMPLE 41. Obtencion de pID2 The nucleotide sequence that
codifies for the amino acids from 286 to 426 of the envelope protein from
the DEN-4 virus (Sequence No.46) was amplified with the oligonucleotides
identified in the list of sequences as Sequence No.16 and Sequence 20 No.18
from a DEN-4 viral strain (Zhao B., Mackow E.R., Buckler-White A.J.,
Markoff L., Chancock R.M., Lai C.-J., Makino Y. Cloning full-length Dengue
type 4 viral DNA sequences: Analysis of genes coding for structural
proteins. Virology 1986. 155:77-88. The vector was created by digestion of
the pM84 His plasmid with Xba ll Eco RI, which contains the nucleotide
sequence that codifies for the MDH protein and for a sequence of 25 6
histidines (Sequence No. 26). This digestion permits the insertion of the
amplified fragment by PCR within the coding region for a structural domain
of the MDH protein. Upon ligation, the potential recombinants were analyzed
by restriction enzyme digestion and positive clones were sequenced to check
up the junctions. Competent cells MM294 were transformed with the selected
clone, called pID2 (Fig. 11 and Sequence No.49). 30 Upon growing the colony
in LB medium, a SDS-PAGE of the cellular lysate was done. As a result a 80
kDA band was obtained, which accounted for 20% of the total cellular
proteins. The size of the protein obtained corresponded to the sum of the
size of the MDH 45   protein and the DENe protein fragment from the DEN-4
virus. The protein was recognized in Immunoblotting by a HMAF anti-DEN-4
and was denominated PID2 (Sequence No.50). EXAMPLE 42, Purification of the
PID2 protein The biomass obtained from the E, colt strain transformed with
pID2 and grown at 37C 5 was disrupted by French press. The recombinant
protein was obtained in both forms: soluble and insoluble. The protein
associated to the insoluble fraction was extracted using Urea 6 M, and the
supernatant, containing the PID2 protein, was loaded onto a G-25 column to
eliminate the chaotropic agent . The fraction obtained was then loaded onto
the Chelating-sepharose FF column (Pharmacia, Uf~, in the presence of Cu++
ions. The 10 column was washed with Imidazolee 30 mM and the protein was
eluted with Imidazole 



250 mM. Finally, the pure fraction was loaded onto a G-25 column to obtain
the protein in the formulation (PBS). This preparation was used for
immunological studies. EXAMPLE 43. Caracterizacion antigenica de PID2 The
purified fraction of PID2 was characterized either by its recognition by
different 15 polyclonal sera and/or murine monoclonal antibodies, as well
as by positive human sera to Dengue (table 51 ). The highest recognitions
in Dot blotting were obtained with the HMAF anti-DEN-4 (higher than those
obtained with PID1). The recognition by HMAF against the other serotypes
was lower than in the case of serotype 4. The antibodies generated by other
flavivirus like 20 the Yellow Fever virus and the Saint Louis Encephalitis
virus had not any recognition at all. Finally, the reactivity against five
human sera of high titers and three of low titers against DEN-3 was
measured, achieving a substantial signal in both cases by Western blotting
and Dot blotting. Table 51. Reactivity of PID2 protein to monoclonal and
polyclonal antibodies. Abs** Specificity*** PID2 HMAF DEN-1 .  HMAF DEN-2
HMAF DEN-3 + HMAF DEN-4 +++ HMAF EEE  HMAF YFV  HMAF SLV  Mab 3H5 NT  46
* A total of 10 pg of purified PID2 was applied. The intensity of the
signal obtained was evaluated from + to ++, ** HMAF were used 1:100 while
the Mab 3H5 was used in dilution 1:1000. *** EEE: Equine Encephalitis
virus. YFV: Yellow Fever virus. SLV: Saint Louis 5 Encephalitis virus. NT:
Neutralizing specific-serotype. EXAMPLE 44. Characterization of the
antibody response generated by PID2 A total of 25 Balb/c mice were i.p
immunized with 20 ug of purified PID2 in Freund 10 adjuvant; 10 animals
were bled after four doses and the antibodies anti-DEN were evaluated by
ELISA. High antibody titers against DEN-4 were obtained while, no
reactivity was obtained against the rest of the serotypes (table 52 and
table 55). In addition, the HI assay was done and only positive titers were
found against DEN-4 (table 53 and table 55). Finally, the in vitro
neutralization assay was done and neutralization titers of 1: 1280 15
against DEN-4 were obtained (table 54). No neutralization of the viral
infection was found against the rest of the serotypes (table 55). Table 52.
Antibody titers against DEN-4 from the sera obtained upon immunization of
mice with PID2.  MouseTiters anti-DEN-4 PID2Titers anti-DEN-4 PBSControl
(-)1. 1: 64000< 1: 1002> 1: 128 000< 1: 10031: 128 000< 1: 1004> 1: 128
000< 1: 10051: 64000< 1: 1006> 1: 128 000< 1: 1007> 1: 128 000< 1: 1008> 1:
128 000< 1: 1009>1: 128 000<1: 100101: 128 000< 1: 100 20 Table 53. Titers
by HI of the sera from the animals immunized with PID2. MouseTiters by HI*
anti- DEN-4 (PID2)Titers by HI anti- DEN-4 PBS C(-)11: 320< 1:
521:320<1:531: 640< 1: 541:40< 1: 55<1I5<1:561: 320< 1: 571: 640< 1: 581:
640< 1: 591:40< 1: 5101: 320< 1: 5 47   "The HI titers were defined as the
highest dilution capable of inhibiting the hemagglutination of goose's
erythrocytes against 8 hemagglutination viral units. 5 Table 54. Viral
neutralization assay with the sera of animals immunized with PID2.
MouseNeutralizing titers anti- DEN- 4 PID2Neutralizing titers anti-DEN- 4
PBS C -1> 1: 1280< 1: 52> 1: 1280< 1: 53> 1: 1280< 1: 54> 1: 1280< 1: 551:
640< 1: 56> 1: 1280< 1: 57>1: 1280< 1: 58> 1: 1280< 1: 591:640<1:510>1:1280
IQ1:5- 



* The neutralizing titers were defined as the highest dilution of serum
having 50% 10 reduction of the number of viral plaques. 15 Table 55.
Cross-reactivity assay against all the viral serotypes by ELISA, HI and
viral neutralization with the sera of animals immunized with PID2. Mixture
of sera *ELISA (anti- DEN-1ELISA (anti DEN-2ELISA (anti- DEN-3ELISA (anti-
DEN- 41 PID2< 1/100< 1I100< 1/100> 1: 128 0002 PID2< 1/100< 1I100< 1I1001:
64 000 Mixture of sera *HI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PID2< 1/ 5< 1/ 5< 1/ 5>1/ 320 20 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41 PID2< 1: 5< 1: 5<
1: 5>1: 12802PID2<1:5<1:5<1:5>1:1280 * Each mixture was formed by three
sera. ** The HI titers were defined as the highest dilution capable of
inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. 25 *~'* The neutralizing titers were defined
as the highest dilution of serum having 50% reduction of the number of
viral plaques. 48   EXAMPLE 45. Obtaining of pID3 The nucleotide sequence
that codifies for the amino acids from 286 to 426 of the envelope protein
from the DEN-4 virus (Sequence No.46) was amplified with the
oligonucleotides identified in the list of sequences as Sequence No.19 and
Sequence 5 No.20 from the DEN-4 viral strain (Zhao B., Mackow E.R.,
Buckler-White A.J., Markoff L., Chancock R.M., Lai C.-J., Makino Y. Cloning
full-length Dengue type 4 viral DNA sequences: Analysis of genes coding for
structural proteins. Virology 1986. 155:77-88). The vector was created by
digestion of the pD4 plasmid with Bam HIlBam H! which contains the
nucleotide sequence that codifies for the MDH protein and for a sequence of
10 6 histidines without stop codon (Sequence No.29). This digestion permits
the fusion of the amplified fragment by PCR after the C- terminal region
for the MDH protein. Upon ligation, the potential recombinants were
analyzed by restriction enzyme digestion and positive clones were sequenced
to check up the junctions. Competent cells W3110 were transformed with the
selected clone, called pID3 (fig. 12 and Sequence No.51 ). Upon 15 growing
the colony in LB medium, a SDS-PAGE of the cellular lysate was done. As a
result a 80 kDA band was obtained, which accounted for 20% of the total
cellular proteins. The size of the protein obtained corresponded to the sum
of the size of the MDH protein and the DENe protein fragment from the DEN-4
virus. The protein was recognized in Immunoblotting by a HMAF anti-DEN-4
and was denominated PID3 (Sequence No.52). 20 EXAMPLE 46. Purificacion de
la proteins PID3 The biomass obtained from the E. coli strain transformed
with pID3 and grown at 37C was disrupted by French press. The recombinant
protein was obtained in both forms: soluble and insoluble. From the
insoluble fraction, the protein was extracted using Urea 6 M, and the
supernatant, containing the PID3 protein, was loaded onto a G-25 column to
?5 eliminate the chaotropic agent. The fraction obtained was then loaded
onto the Chelating Sepharose FF column (Pharmacia, Ul~, in the presence of
Cu++ ions. The colum was washed with Imidazolee 45 mM and the protein was
eluted with Imidazole 200 mM. Finally, the pure fraction of the protein was
loaded onto a G-25 column to obtain the protein in the formulation buffer
(PBS). This preparation was used for immunological 30 studies. EXAMPLE 47.
Antigenic characterization of PID3 The purified fraction of PID3 was
characterized either by its recognition by different polyclonal sera and/or
murine monoclonal antibodies, as well as by positive human sera to Dengue
(table 56). 35 The highest recognitions in Dot blotting were obtained with
the HMAF anti-DEN-4. The recognition by HMAF against the other serotypes
was lower than in the case of serotype 4. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint 49   Louis
Encephalitis virus had not any recognition at all. Finally, the reactivity
against three human sera of high titers and three of low titers against
DEN-4 was measured, achieving a substantial signal in both cases by Dot
blotting and Western blotting. 5 Table 56. Reactivity of PID3 protein to
monoclonal and polyclonal antibodies. Abs** Specificity*** PlD3 HMAF DEN-1
HMAF DEN-2  HMAF DEN-3 + HMAF DEN-4 +++ 



HMAF EEE  HMAF YFV  HMAF SLV  Mab 3H5 NT  * A total of 10 ~,g of purified
PID3 was applied. The intensity of the signal obtained was evaluated from +
to ++, ** HMAF were used 1:100 while the Mab 3H5 was used in dilution
1:1000. 10 *** EEE: Equine Encephalitis virus. YFV: Yellow Fever virus.
SLV: Saint Louis Encephalitis virus. NT: Neutralizing specific-serotype.
EXAMPLE 48. Characterization of the antibody response generated by PID3 '15
A total of 25 Balb/c mice were i.p immunized with 20 ug of purified PAZ3 in
Freund adjuvant; 10 animals were bled after four doses and the antibodies
anti-DEN were evaluated by ELISA. High antibody titers against DEN-4 were
obtained while) no reactivity was obtained against the rest of the
serotypes (table 57 and table 60). In addition, the HI assay was done and
only positive titers were found against DEN-4 (table 58 and table 20 60).
Finally, the in vifro neutralization assay was done and neutralization
titers of 1: 1280 against DEN-4 were obtained (table 59). No neutralization
of the viral infection was found against the rest of the serotypes (table
60). Table 57. Antibody titers against DEN-4 from the sera obtained upon
immunization of 25 mice with PID3. 50    MouseTiters anti-DEN-4
(PID3)Titers anti-DEN-4 PBSControl (-)1> 1: 128 000< 1: 1002> 1: 128 000<
1: 1003>1: 128 000< 1: 10041: 64 000< 1: 10051: 64 000< 1: 1006> 1: 128
000< 1: 10071: 128 000< 1: 1008> 1: 128 000< 1: 10091: 128 000< 1: 10010>
1: 128 000< 1: 100 Table 58. Titers by HI of the sera from the animals
immunized with PID3. MouseTiters by HI* anti- DEN-4 PID3Titers by HI anti-
DEN-4 PBS C(-)1> 1: 640< 1: 521:320<1:53> 1: 640< 1: 54> 1: 640< 1:
55<1:5<1:56>1: 640< 1: 571:320<1:58> 1: 640< 1: 591:320<1:510>1: 640< 1: 5
*The HI titers were defined as the highest dilution capable of inhibiting
the 5 hemagglutination of goose's erythrocytes against 8 hemagglutination
viral units. Table 59. Viral neutralization assay with the sera of animals
immunized with PID3. MouseNeutralizing titers* anti- DEN-4 PID3Neutralizing
titers anti-DEN- 4 PBS C -1>1: 1280< 1: 52>1: 1280< 1: 53> 1: 1280< 1:
54>1: 1280< 1: 55>1: 1280< 1: 56>1: 1280< 1: 57> 1: 1280< 1: 581:640<1:59>
1: 1280< 1: 510> 1: 1280< 1: 5 10 * The neutralizing titers were defined as
the highest dilution of serum having 50% reduction of the number of viral
plaques. 51   Table 60. Cross-reactivity assay against all the viral
serotypes by ELISA, HI and viral 5 neutralization with the sera of animals
immunized with PID3. Mixture of sera *ELISA (anti- DEN-1ELISA (anti
DEN-2ELISA (anti- DEN-3ELISA (anti- 



DEN- 41 PID3< 1I100< 1I100< 1/100> 1: _128 0002 PID3< 1I100< 1/100< 1/1001:
128 000 Mixture of seraHI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI
anti-DEN-4PID3< 1/ 5< 1/ 5< 1/ 5>1/ 320 10 Mixture
ofNeutralizingNeutralizingNeutralizingNeutralizingsera *titers***titers
anti-DEN-titers anti-DEN-titers anti-anti-DEN-123DEN-41
PID3<1:5<1:5<1:5>1:12802 PID3< 1: 5< 1: 5< 1: 5>1/1280 * Each mixture was
formed by three sera. ** The HI titers were defined as the highest dilution
capable of inhibiting the hemagglutination of goose's erythrocytes against
8 hemagglutination viral units. 15 *** The neutralizing titers were defined
as the highest dilution of serum having 50% reduction of the number of
viral plaques. EXAMPLE 49. Obtaining of pD4D2 The nucleotide sequence that
codifies for the amino acids 286 to 426 of the E protein 20 from the DEN-4
virus (Sequence No.46) was amplified with the oligonuclotides identified in
the sequencing list as Sequence No.16 and Sequence No.21 from the viral
strain of DEN-4 (Zhao B., Mackow E.R., Buckler-White A.J., Markoff L.,
Chancock R.M., Lai C.-J., Makino Y. Cloning full-length Dengue type 4 viral
DNA sequences: Analysis of genes coding for structural proteins. Virology
1986. 155:77-88). 25 The vector was created by digestion Xba lXba I of the
pLL3 plasmid, which contains the MDH gene plus a sequence of 6 histidines
in the 3' region of the gene and the sequence of the E fragment from DEN-2
in the 3' end. As result, two regions of the E protein from serotypes 2 and
4 were obtained, fused to the same MDH gene. Upon ligation, the potential
recombinants were analyzed by restriction enzyme digestion and positive
clones 30 were sequenced to check up the junctions. Competent cells MM294
were transformed with the selected clone, called pD4D2 (Fig.13 and Sequence
No.53). Upon growing the colony in LB medium, a SDS-PAGE of the cellular
lysate was done. As a result a 110 kDa band was obtained, which accounted
for 20% of the total cellular proteins. The size of the 52   protein
obtained corresponded to the sum of the MDH protein and the two fragments
of the DENe protein from Dengue virus. This protein was recognized by
polyclonal antibodies anti-DEN-2 and anti-DEN-4 contained in the HMAF. This
protein was denominated PD4D2 (Sequence No.54). 5 EXAMPLE 50. Purification
of the PD4D2 protein The biomass obtained from the E. coil strain
transformed with pD4D2 and grown at 37C was disrupted by French press. The
recombinant protein was obtained either soluble or insoluble. From the
pellet the protein was extracted with urea 6 M and the supernatant,
containing the PD4D2 protein, was loaded onto a G-25 column to eliminate
the chaotropic 10 agent. The fraction obtained was then loaded onto the
Chelating-sepharose FF column (Pharmacia, UI~, in the presence of Cu++
ions. A washing step was done with Imidazolee 30 mM and the protein was
eluted with Imidazole 250 mM. Finally) the pure preparation was loaded onto
a G-25 column to obtain the protein in the formulation buffer and use it
for immunological studies. 15 EXAMPLE 51. Antigenic characterization of
PD4D2 The purified fraction of PD4D2 was characterized either by its
recognition by different polyclonal sera and/or murine monoclonal
antibodies, as well as by positive human sera to Dengue (table 61 ). The
highest recognitions in Dot blotting were obtained with the HMAF anti-DEN-2
and 20 anti-DEN-4. The recognition of the two other serotypes was less than
for the case of serotypes 2 and 4. The antibodies generated by other
flavivirus like the Yellow Fever virus and the Saint Louis Encephalitis
virus had not any recognition at all. On the other hand, the Mab 3H5 had
reactivity indeed, similar to that obtained for PLL2andPLL3. Finally, the
reactivity against human sera of high and low titers against DEN-2 and
DEN-4 ,25 was measured, achieving a substantial signal for both cases by
Western blotting and Dot blotting. Table 61. Reactivity of PD4D2 protein
against monoclonal and polyclonal antibodies. Abs** Specificity*** PD4D2
HMAF DEN-1 H MAF H MAF H MAF HMAF HMAF DEN-2 +++ DEN-3  DEN-4 +++ EEE  53
HMAF YFV  



SLV  Mab 3H5 NT  * A total of 10 p.g of purified PD4D2 was applied. The
intensity of the signal obtained was evaluated from + to ++, ** HMAF were
used 1:100 while the Mab 3H5 was used in dilution 1:1000. *** EEE: Equine
Encephalitis virus. YFV: Yellow Fever virus. SLV: Saint Louis 5
Encephalitis virus. NT: Neutralizing specific-serotype. EXAMPLE 52.
Characterization of the antibody response generated by PD4D2 A total of 25
Balb/c mice were i.p immunized with 20 ug of purified PD4D2 in Freund
adjuvant; 10 animals were bled after four doses and the antibodies anti-DEN
were 10 evaluated by ELISA. High antibody titers against DEN-2 and DEN-4
were obtained while, no reactivity was obtained against the rest of the
serotypes (table 62 and table 65). In addition, the hemagglutination
inhibition assay (HI) was done and only positive titers were found against
DEN-2 and DEN-4 (table 63 and table 65). Finally, the in vitro
neutralization assay was done and neutralization titers of >1:1280 against
DEN-2 and >1:1280 against 15 DEN-4 were obtained (table 64). No
neutralization of the viral infection was found against the rest of the
serotypes (table 65). Table 62. Antibody titers against DEN-2 and DEN-4
from the sera obtained upon immunization of mice with PD4D2. 20
MouseTiters by ELISA (PD4D2)Titers by ELISA PBS
C(-)Anti-DEN-4Anti-DEN-2Anti-DEN-4Anti-DEN-21> 1: 128 000> 1: 128 000< 1:
100< 1: 10021: 128 0001: 128 000< 1: 100< 1: 1003> 1: 128 000> 1: 128 000<
1: 100< 1: 1004>1: 128 000>1: 128 000< 1: 100< 1: 10051:64 000>1: 128 000<
1: 100< 1: 1006> 1: 128 0001: 128 000< 1: 100< 1: 10071: 64 000> 1: 128
000< 1: 100< 1: 1008> 1: 128 000> 1: 128 000< 1: 100< 1: 1009>1: 128 0001:
128 000< 1: 100< 1: 100101: 128 000> 1: 128 000< 1: 100< 1: 100 Table 63.
Titers by HI of the sera from the animals immunized with PD4D2. 54
MouseTiters by HI (PD4D2)Titers by HI PBS
C(-)Anti-DEN-4Anti-DEN-2Anti-DEN-4Anti-DEN-21> 1: 640> 1: 640< 1: 5< 1:
52>1: 640>1: 640< 1: 5< 1: 53> 1: 6401: 320< 1: 5< 1: 54> 1: 640> 1: 640<
1: 5< 1: 551: 3201: 640< 1: 5< 1: 56> 1: 640> 1: 640< 1: 5< 1: 57> 1: 640>
1: 640< 1: 5< 1: 581: 3201: 320< 1: 5< 1: 591: 3201: 320< 1: 5< 1: 510>1:
640>1: 640< 1: 5< 1: 5 *The HI titers were defined as the highest dilution
capable of inhibiting the hemagglutination of goose's erythrocytes against
8 hemagglutination viral units. 5 Table 64. Viral neutralization assay with
the sera of animals immunized with PD4D2. MouseNeutralizing titers*
(PD4D2)Neutralizing titers PBS
C(-)Anti-DEN-4Anti-DEN-2Anti-DEN-4Anti-DEN-21> 1: 1280> 1: 1280< 1: 5< 1:
52> 1: 1280> 1: 1280< 1: 5< 1: 531: 12801: 1280< 1: 5< 1: 54> 1: 1280> 1:
1280< 1: 5< 1: 551: 6401: 1280< 1: 5< 1: 56> 1: 1280> 1: 1280< 1: 5< 1:
57>1:1280>1:1280< 1: 5< 1: 581: 640>1: 1280< 1: 5< 1: 59> 1: 1280> 1: 1280<
1: 5< 1: 510> 1: 1280> 1: 1280< 1: 5< 1: 5 10 *The neutralizing titers were
defined as the highest dilution of serum having 50% reduction of the number
of viral plaques. Table 65. Cross-reactivity assay against all the viral
serotypes by ELISA, HI and viral neutralization with the sera of animals
immunized with PD4D2. Mixture of sera*ELISA (anti- DEN-1ELISA (anti
DEN-2ELISA (anti- DEN-3ELISA (anti- DEN- 41 PD4D2< 1I100> 1: 128 000<
1/1001: 64 0002 PD4D2< 1I100> 1: 128 000< 1I100> 1: 128 000 15 Mixture of
sera*HI**anti-DEN-1HI anti-DEN-2HI anti-DEN-3HI anti-DEN-4PD4D2< 1: 5> 1:
320< 1: 5> 1: 320 55   Mixture ofNeutralizing
titersNeutralizingNeutralizingNeutralizingsera ****anti-DEN-1titers
anti-DEN-2titers anti-titers anti-DEN-3DEN-41 PD4D2< 1: 5>1: 1280< 1: 5>1:
12802 PD4D2< 1: 5>1: 1280< 1: 5>1: 1280 * Each mixture was formed by three
sera. ** The HI titers were defined as the highest dilution capable of
inhibiting the hemagglutination of goose's erythrocytes against 8
hemagglutination viral units. 5 *** The neutralizing titers were defined as
the highest dilution of serum having 50% reduction of the number of viral
plaques. EXAMPLE 53. Protection assay For the evaluation of the protection
conferred to mice immunized with all the assayed 10 variants upon challenge
with homologous lethal DEN, 15 mice of each group were used. 



Each animal received one dose of 100 LDSO of lethal DEN by intracraneal
inoculation and ' they were observed during 21 days to study the percentage
of lethality. As positive controls, groups of 15 mice immunized with the
four viral preparations (DEN-1, DEN-2, DEN-3 and DEN-4) were used. All the
mice of these control groups survived while mice 1 S from the negative
control group become sick between 7-11 days after challenge; therefore,
achieving a 100% of mortality. Finally, groups immunized with the fusion
proteins under study had between an 80% and 100% of protection and in all
the cases, significant differences with respect to the control group were
found (table 66). 20 Table 66. Percentage of survival in mice immunized
with the protein variants assayed upon challenge with the homologous lethal
Dengue virus. ImmunogenPercentage of
survival*PBS0DEN-1100DEN-2100DEN-3100DEN-4100PLL186PLL2100PLL3100PLH180PLH2
100PLH3100 56   PAZ180PAZ2100PAZ3100PID186PID2100PID3100PD4D2100 (DEN-4)
100 (DEN-2) 5 * It was calculated: (# of mice survived)/ (# total of mice).
Data of survivors were taken 21 after challenge. In the case of mice
immunized with pD4D2, 15 were challenged with DEN-4 and 15 with DEN-2.
EXAMPLE 54. Lymphoproliferative response Animals from different groups
immunized with the chimeric proteins containing the E fragment from DEN-2
(PLL1, PLL2 and PLL3), and a placebo group, were sacrified 15 10 days after
the last dose. Then, the spleen of the animals was harvested and the
lymphoproliferative response against the four serotypes of Dengue virus was
studied. Table 67 shows the results of the stimulation indexes obtained,
which demonstrate that a serotype specific response was achieved. 15 Table
67. Stimulation indexes, against the four Dengue viral serotypes, of
lymphocytes from mice immunized with PLL1, PLL2 and PLL3.
PLL1PLL2PLL3C(-)DEN-11.3
*1.00.81.2DEN-212.510.38.91.4DEN-31.01.61.81.4DEN-41.71.51.71.1Control
Antigen1.11.01.30.9PHA**13.316.511.112.0 20 *Stimulation index: cocient of
the counts per minute of the samples between the counts per minute of the
control of the spontaneous synthesis of DNA. ** mitogen:
Phytohemagglutinin. 57   SEQUENCE LIST <110> CENTER FOR GENETIC ENGINEERING
AND BIOTECNOLOGY S <120> CHIMERIC CHAINS CODING FOR PROTEINS INDUCING
EFECTS AGAINST 'VIRUSES. <130> Dengue 10 <190> <191> <160> 59 1S <170>
PatentIn Ver. 2.1 <210> 1 <2l1> 25 2~ <212> DNA <213> Escherichia coli
<220> <22l> primer bind 2S <222> (1)..(25) <223> Sequence of the Xba-I
primer for the amplification of DENe-2 fragment <400> 1 30 cttctagaca
ggctgcgcat ggaca 25 <210> 2 <211> 29 3S <212> DNA <213> Escherichia coli
<220> <221> primer bind 4~ <222> (1) .. (29) <223> Sequence of the Bam-HI
primer for the amplification of DENe-2 fragment <400> 2 4S gtggatcctt
accctcccag gcttccaaa 29 <210> 3 <211> 25 



S~ <212> DNA <213> Escherichia coli <220> <221> primer bind SS <222>
(1)..(25) <223> Sequence of the Eco-RI primer for the amplification of
DENe-2 fragment <400> 3 60 atgaattcac gcctcccaga gatcc 25 S8   <210> 9
<211> 21 <212> DNA 5 <213> Escherichia coli <220> <221> primer bind <222>
(1)..(21) 10 <223> Sequence of the Bam-HI primer for the amplification of
DENe-2 fragment <400> 9 cttggatcca ggctgagaat g 21 15 <210> 5 <211> 31
<212> DNA 20 <213> Escherichia coli <220> <221> primer bind <222> (1)..(31)
25 <223> Sequence of the Bam-HI primer for the amplification of DENe-2
fragment <400> 5 gaggatcctt aaccacccag agacccaaaa t 31 30 <210> 6 <211> 25
<212> DNA 35 <213> Escherichia coli <220> <221> primer bind <222> (1)..(25)
40 <223> Sequence of the Xba-I primer for the amplification of DENe-1
fragment <400> 6 cttctagaca ggctcaaaat ggata 25 45 <2l0> 7 <211> 28 <212>
DNA 50 <213> Escherichia coli <220> <221> primer bind <222> (1)..(28) 55
<223> Sequence of the Bam-HI primer for the amplification of DENe-1
fragment <400> 7 gaggatcctt acccgccaat agaaccga 28 60 59   <210> 8 <21l> 25
<212> DNA <213> Escherichia coli <220> <221> primer bind <222> (1)..(25)
<223> Sequence of the Eco-RI primer for the amplification of DENe-1 10
fragment <900> 8 acgaattcac ccctcctata gatcc 25 15 <210> 9 <211> 29 <212>
DNA <213> Escherichia coli 20 <220> <221> primer bind <222> (1)..(29) <223>
Sequence of the Bam-HI primer for the amplification of DENe-1 25 fragment 



<400> 9 acaccttgga tccagactaa aaat 24 30 <210> 10 <21l> 26 <212> DNA <2l3>
Escherichia coli 35 <220> <221> primer bind <222> (1)..(26) <223> Sequence
of the Bam-HI primer for the amplification of DENe-1 40 fragment <900> 10
ccggatccgt gaattaccca cctata 26 45 <210> 11 <211> 29 <212> DNA <213>
Escherichia coli S0 <220> <221> primer bind <222> (1)..(29) <223> Sequence
of the Xba-I primer for the amplification of DENe-3 55 fragment <400> 11
tttctagata gactcaagat ggacaaatt 29 60 <210> 12 60   <211> 28 <212> DNA
<213> Escherichia coli 5 <220> <221> primer bind <222> (1)..(28) <223>
Sequence of the Bam-HI primer for the amplification of DENe-3 fragment 10
<400> 12 gaggatcctt aaccacccac tgaaccaa 28 15 <210> 13 <211> 25 <212> DNA
<213> Escherichia coli 20 <22o> <221> primer bind <222> (1)..(25) <223>
Sequence of the Eco-RI primer for the amplification of DENe-3 fragment 25
<900> 13 aagaattcac accacccaca gatcc 25 30 <210> 14 <211> 23 <212> DNA
<213> Escherichia coli 35 <220> <221> primer bind <222> (1)..(23) <223>
Sequence of the Bam-HI primer for the amplification of DENe-3 fragment 40
<400> 14 acttaggatc cagactcaag atg 23 45 <210> 15 <211> 26 <212> DNA <213>
Escherichia coli 50 <220> <22l> primer bind <222> (1)..(26) <223> Sequence
of the Bam-HI primer for the amplification of DENe-3 fragment 55 <900> 15 



gaggatcctt aaccacccac tgaacc 26 60 <210> 16 <211> 30 61   <212> DNA <213>
Escherichia coli <220> $ <221> primer bind <222> (1)..(30) <223> Sequence
of the Xba-I primer for the amplification of DENe-9 fragment 10 <900> 16
cttctagaca aagtgcgtat ggagaaattg 30 <210> 17 15 <211> 28 <212> DNA <213>
Escherichia coli <220> 20 <221> primer bind <222> (1)..(28) <223> Sequence
of the Bam-HI primer for the amplification of DENe-4 fragment 25 <900> 17
gaggatcctt aaccaccaac agaaccaa 28 <210> 18 30 <211> 25 <212> DNA <213>
Escherichia coli <220> 35 <221> primer bind <222> (1)..(25) <223> Sequence
of the Eco-RI primer for the amplification of DENe-4 fragment 40 <400> is
atgaattcag tccaccaacg ctacc 25 <210> 19 45 <211> 27 <212> DNA <213>
Escherichia coli <220> 50 <221> primer bind <222> (l)..(27) <223> Sequence
of the Bam-HI primer for the amplification of DENe-4 fragment 55 <400> 19
ggccatctag gatccaaagt gcgtatg 27 <210> 20 60 <211> 26 <212> DNA 62   <213>
Escherichia coli <220> <22l> primer bind 5 c222> (1)..(28) c223> Sequence
of the Bam-HI primer for the amplification of DENe-9 fragment <400> 20 10
gaggatcctt agccaccaac cgaaccaa 28 <210> 21 <21l> 26 15 <212> DNA <213>
Escherichia coli <220> 



<221> primer bind 20 <222> (1)..(26) <223> Sequence of the primer Xba-I for
the amplification of DENe-9 fragment <900> 21 25 attctagaag accaccaacg
gaacca 26 <210> 22 <211> 929 30 <212> DNA <2l3> Escherichia coli <220>
<221> gene 35 <222> (1)..(926) <223> Nucleotidic sequence coding for the
aminoacids 286 to 926 of DEN-2 envelope protein 40 <400> 22 gacaggctga
aagtttaaaa caatatgaag agacacgtct 45 gtcaacatag ggacaattga acaatgagag
ctgggagga 50 gaatggacaa ttgtgaagga gggacggctc taggtcgcct aagcagaacc
aactcaactg gagcgaagag actacagctc aatagcagaa tccatgtaag gattacagtt
tccattcgga gtttaagaaa aatggccatt aaaggaatgt acacaacatg atcccttttg
aacccgatcg gacagctaca ggaagttcca ttaggtgaca catactctat gaacaatagt
agataatgga taacagaaaa tcatcatagg tcggccaaat cagcctggga gtgtacagga 60
tatcagagta 12C tttggaaaaa 18C agatagccca 29C agtagagccg 30C gtttgagaca 36C
ttttggatcc 92C 92~ <210> 23 <211> 168 <212> DNA <213> Escherichia coli 55
<220> <221> gene <222> (1)..(168) <223> Nucleotidic sequence coding for the
first 45 aminoacids of the 60 MDH. 63   <400> 23 atgggccacc accaccacca
ccacgccatg gtagataaaa gaatggcttt agttgaattg 60 aaagtgcccg acattggcgg
aacagaaaat gtagatatta tcgcggttga agtaaacgtg 120 ggcgacacta ttgctgtgga
cgataccctg attactttgg atctagac 168 5 <210> 24 <211> 603 <212> DNA 10 <213>
Escherichia coli <220> <221> gene <222> (1)..(603) 15 <223> Nucleotidic
sequence coding for the quimeric protein in the plasmid pLLl <400> 29
atgggccacc 20 aaagtgcccg ggcgacacta gacaaactac aaggaaatag ggctctccat 25
cgcctgatta gaacctccat aactggttta aagagaatgg tcc 30 accaccacca acattggcgg
ttgctgtgga agctcaaagg cagaaacaca gtaagatccc cagttaaccc tcggagacag
agaaaggaag ccattttagg ccacgccatg aacagaaaat cgataccctg aatgtcatac
acatggaaca ttttgagata gatcgtaaca ctacatcatc ttccatcggc tgacacagcc
gtagataaaa gtagatatta attactttgg tctatgtgta atagttatca atggatttgg
gaaaaagata ataggagtag caaatgtttg tgggattttg gaatggcttt tcgcggttga
atctagacag caggaaagtt gagtacaata aaaaaagaca gcccagtcaa agccgggaca
agacaacaat gaagcctggg <210> 25 <21l> 195 <212> PRT 35 <2l3> Escherichia
coli <220> <221> CHAIN <222> (1)..(195) 40 <223> Aminoacidic sequence of
the PLL1 protein agttgaattg 60 agtaaacgtg 12C gctgcgcatg 18C taaaattgtg 29C
tgaaggggac 30C cgtcttaggt 36C catagaagca 42C attgaaactc 48C gagaggagcg 59C
agggtaagga 60C 60? 



<900> 25 His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 1
5 10 15 45 Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala
20 25 30 Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 50
35 90 45 Thr Leu Asp Leu Asp Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly 50
55 60 5$ Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Ile Val Lys Glu Ile 65
70 75 80 Ala Glu Thr Gln His Gly Thr Ile Val Ile Arg Val Gln Tyr Glu Gly 85
90 95 60 Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys 64
100 105 110 5 Arg His Val Leu Gly Arg Leu Ile Thr Val Asn Pro Ile Val Thr
Glu 115 120 125 Lys Asp Ser Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp
Ser 130 135 190 Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln Leu Lys Leu Asn Trp
Phe 10 145 150 155 160 Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr
Met Arg Gly 165 170 175 1$ Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp
Asp Phe Gly Ser 180 185 190 Leu Gly Gly 195 20 '<210> 26<211> 1851<2l2>
DNA2$<213> Escherichia coli<220><221> gene<222> (1)..(1851)30<223>
Nucleotidic sequence of the MDH in theplasmid pM89 His.<400>
26atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg60aaagtgcccga
cattggcggaacagaaaatgtagatattatcgcggttgaagtaaacgtg1203$ggcgacactattgctgtggac
gataccctgattactttggatctagatttggatctagaa180gaactagtggatcccccgggctgcaggaattcg
atgaattcgatggacgtacctgctgaa290gttgcaggcgtagtcaaagaagttaaagttaaagtcggcgacaaa
atctctgaaggtggt300ttgattgtcgtcgttgaagctgaaggcacggcagccgctcctaaagccgaagcggct
gcc360gccccggcgcaagaagcccctaaagctgccgctcctgctccgcaagccgcgcaattcggc42040ggtt
ctgccgatgccgagtacgacgtggtcgtattgggtggcggtcccggcggttactcc480gctgcatttgccgctg
ccgatgaaggcttgaaagtcgccatcgtcgaacgttacaaaact590ttgggcggcgtttgcctgaacgtcggct
gtatcccttccaaagccttgttgcacaatgcc600gccgttatcgacgaagtgcgccacttggctgccaacggta
tcaaataccccgagccggaa660ctcgacatcgatatgcttcgcgcctacaaagacggcgtagtttcccgcctca
cgggcggt7204$ttggcaggtatggcgaaaagccgtaaagtggacgttatccaaggcgacgggcaattctta78
0gatccgcaccacttggaagtgtcgctgactgccggcgacgcgtacgaacaggcagcccct840accggcgagaa
aaaaatcgttgccttcaaaaactgtatcattgcagcaggcagccgcgta900accaaactgcctttcattcctga
agatccgcgcatcatcgattccagcggcgcattggct960ctgaaagaagtaccgggcaaactgctgattatcgg
cggcggcattatcggcctcgagatg1020$0ggtacggtttacagcacgctgggttcgcgtttggatgtggttga
aatgatggacggcctg1080atgcaaggcgcagaccgcgatttggtaaaagtatggcaaaaacaaaacgaatacc
gtttt1140gacaacattatggtcaacaccaaaaccgttgcagttgagccgaaagaagacggcgtttac1200gt
tacctttgaaggcgcgaacgcgcctaaagagccgcaacgctacgatgccgtattggtt1260gccgccggccgcg
cgcccaacggcaaactcatcagcgcggaaaaagcaggcgttgccgta1320$$accgatcgcggcttcatcgaag
tggacaaacaaatgcgtaccaatgtgccgcacatctac13B0gccatcggcgacatcgtcggtcagccgatgttg
gcgcacaaagccgttcacgaaggccac1990gttgccgccgaaaactgcgccggccacaaagcctacttcgacgc
acgcgtgattccgggc1500gttgcctacacttcccccgaagtggcgtgggtgggcgaaaccgaactgtccgcca
aagcc1560tccggccgcaaaatcaccaaagccaacttcccgtgggcggcttccggccgtgcgattgcc162060
aacggttgcgacaagccgtttaccaagctgatttttgatgccgaaaccggccgcatcatc1680ggcggcggcat
tgtcggtccgaacggtggcgatatgatcggcgaagtctgccttgccatc1740 6$   gaaatgggct
gcgacgcggc agacatcggc aaaaccatcc acccgcaccc gggcgaatcc 1800 atcggtatgg
cggcggaagt ggcattgggt acttgtaccg acaaaaaaaa a 1851 10 15 20 i 25 30 35 40 i
45 50 55 60 <210> 27 <211> 2253 <212> DNA <213> Escherichia coli <220>
<221> gene <222> (1)..(2253) <223> Nucleotidic sequence of the quimeric
protein in the plasmid pLL2. <400> 27 atgggccacc accaccacca aaagtgcccg
acattggcgg ggcgacacta ttgctgtgga aggctgcgca tggacaaact tttaaaattg
tgaaggaaat tatgaagggg acggctctcc cacgtcttag gtcgcctgat aacatagaag
cagaacctcc caattgaaac tcaactggtt atgagaggag cgaagagaat ggaggcgtga
attcgatgaa gaagttaaag ttaaagtcgg gctgaaggca cggcagccgc cctaaagctg
ccgctcctgc tacgacgtgg tcgtattggg gatgaaggct tgaaagtcgc aacgtcggct
gtatcccttc cgccacttgg ctgccaacgg cgcgcctaca aagacggcgt agccgtaaag
tggacgttat gtgtcgctga ctgccggcga gttgccttca aaaactgtat cctgaagatc
cgcgcatcat aaactgctga ttatcggcgg ctgggttcgc gtttggatgt gatttggtaa
aagtatggca accaaaaccg ttgcagttga aacgcgccta aagagccgca aacggcaaac
tcatcagcgc gaagtggaca aacaaatgcg ggtcagccga tgttggcgca gccggccaca
aagcctactt gaagtggcgt gggtgggcga aaagccaact tcccgtgggc tttaccaagc
tgatttttga ccgaacggtg gcgatatgat gcagacatcg gcaaaaccat gtggcattgg
gtacttgtac ccacgccatg aacagaaaat cgataccctg acagctcaaa agcagaaaca
atgtaagatc tacagttaac attcggagac taagaaagga ggccatttta ttcgatggac
cgacaaaatc tcctaaagcc tccgcaagcc tggcggtccc catcgtcgaa caaagccttg
tatcaaatac agtttcccgc ccaaggcgac cgcgtacgaa cattgcagca cgattccagc
cggcattatc ggttgaaatg aaaacaaaac gccgaaagaa acgctacgat ggaaaaagca
taccaatgtg caaagccgtt cgacgcacgc aaccgaactg ggcttccggc tgccgaaacc
cggcgaagtc ccacccgcac cgacaaaaaa gtagataaaa gtagatatta attactttgg
ggaatgtcat caacatggaa ccttttgaga ccgatcgtaa agctacatca agttccatcg
ggtgacacag gtacctgctg tctgaaggtg gaagcggctg gcgcaattcg ggcggttact
cgttacaaaa ttgcacaatg cccgagccgg ctcacgggcg gggcaattct caggcagccc
ggcagccgcg ggcgcattgg ggcctcgaga atggacggcc gaataccgtt gacggcgttt
gccgtattgg ggcgttgccg ccgcacatct cacgaaggcc gtgattccgg tccgccaaag
cgtgcgattg ggccgcatca tgccttgcca ccgggcgaat aaa gaatggcttt tcgcggttga
atctagattt actctatgtg caatagttat taatggattt cagaaaaaga tcataggagt
gccaaatgtt cctgggattt aagttgcagg gtttgattgt ccgccccggc gcggttctgc
ccgctgcatt ctttgggcgg ccgccgttat aactcgacat gtttggcagg tagatccgca
ctaccggcga taaccaaact ctctgaaaga tgggtacggt tgatgcaagg ttgacaacat
acgttacctt ttgccgccgg taaccgatcg acgccatcgg acgttgccgc gcgttgccta
cctccggccg ccaacggttg tcggcggcgg tcgaaatggg ccatcggtat agttgaattg 60
agtaaacgtg 120 ggatctagac 180 tacaggaaag 240 cagagtacaa 300 ggaaaaaaga 360
tagcccagtc 420 agagccggga 480 tgagacaaca 590 tggatctctg 600 cgtagtcaaa 660
cgtcgttgaa 720 gcaagaagcc 780 cgatgccgag 840 tgccgctgcc 900 cgtttgcctg 960
cgacgaagtg 102C cgatatgctt 1080 tatggcgaaa 1190 ccacttggaa 1200 gaaaaaaatc
1260 gcctttcatt 1320 agtaccgggc l380 ttacagcacg 1990 cgcagaccgc 1500
tatggtcaac 1560 tgaaggcgcg 1620 ccgcgcgccc 1680 cggcttcatc 1790 cgacatcgtc
1800 cgaaaactgc 1860 cacttccccc 1920 caaaatcacc 1980 cgacaagccg 2090
cattgtcggt 2100 ctgcgacgcg 2160 ggcggcggaa 2220 2253 <210> 28 <2l1> 798
<212> PRT <213> Escherichia coli <220> 66   



<221> CHAIN <222> (1)..(748) <223> Aminoacidic sequence of PLL2. 5 <400> 28
His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15
Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 10 20 25 30
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 40 45 IS
Thr Leu Asp Leu Asp Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly 50 55 60
Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Ile Val Lys Glu Ile 65 70 75 80
20 Ala Glu Thr Gln His Gly Thr Ile Val Ile Arg Val Gln Tyr Glu Gly 85 90 95
Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys 25 100 105
110 Arg His Val Leu Gly Arg Leu Ile Thr Val Asn Pro Ile Val Thr Glu 115 120
125 30 Lys Asp Ser Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Rsp Ser 130
135 190 35 Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln Leu Lys Leu Asn Trp Phe
145 150 155 160 Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg
Gly 165 170 175 Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly
Ser 40 180 185 190 Leu Gly Gly Val Asn Ser Met Asn Ser Met Asp Val Pro Ala
Glu Val 195 200 205 45 Ala Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp
Lys Ile Ser 210 215 220 50 Glu Gly Gly Leu Ile Val Val Val Glu Ala Glu Gly
Thr Ala Ala Ala 225 230 235 290 Pro Lys Ala Glu Ala Ala Ala Ala Pro Ala Gln
Glu Ala Pro Lys Ala 295 250 255 Ala Ala Pro Ala Pro Gln Ala Ala Gln Phe Gly
Gly Ser Ala Asp Ala 55 260 265 270 Glu Tyr Asp Val Val Val Leu Gly Gly Gly
Pro Gly Gly Tyr Ser Ala 275 280 285 60 Ala Phe Ala Ala Ala Asp Glu Gly Leu
Lys Val Ala Ile Val Glu Arg 290 295 300 67   Tyr Lys Thr Leu Gly Gly Val
Cys Leu Asn Val Gly Cys Ile Pro Ser 305 310 315 320 5 Lys Ala Leu Leu His
Asn Ala Ala Val Ile Asp Glu Val Arg His Leu 325 330 335 10 Ala Ala Asn Gly
Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met 340 345 350 Leu Arg Ala Tyr
Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu 355 360 365 Ala Gly Met Ala
Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly 15 370 375 380 Gln Phe Leu
Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp 385 390 395 400 20 Ala
Tyr Glu Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe 405 410 415 1
25 Lys Asn Cys Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe 420 425
430 Ile Pro Glu Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu 935 990
995 Lys Glu Val Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly 30 950
455 460 Leu Glu Met Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val 465
970 975 980 35 Val Glu Met Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu
Val 485 990 995 Lys Val Trp Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met
Val 500 505 510 40 Asn Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val
Tyr Val 515 520 525 Thr Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr
Asp Ala 45 530 535 590 Val Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu
Ile Ser Ala 545 550 555 560 



50 Glu Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp 565 570
575 Lys Gln Met Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile 580 585
590 55 Val Gly Gln Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val 595
600 605 Ala Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val 60
610 615 620 68   Ile Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val
Gly Glu 625 630 635 690 Thr Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr
Lys Ala Asn 5 645 650 655 Phe Pro Trp Ala Ala Ser Gly Arg Ala Ile Ala Asn
Gly Cys Asp Lys 660 665 670 10 Pro Phe Thr Lys Leu Ile Phe Asp Ala Glu Thr
Gly Arg Ile Ile Gly 675 680 685 15 Gly Gly Ile Val Gly Pro Asn Gly Gly Asp
Met Ile Gly Glu Val Cys 690 695 700 Leu Ala Ile Glu Met Gly Cys Asp Ala Ala
Asp Ile Gly Lys Thr Ile 705 710 715 720 His Pro His Pro Gly Glu Ser Ile Gly
Met Ala Ala Glu Val Ala Leu 20 725 730 735 Gly Thr Cys Thr Asp Leu Pro Pro
Gln Lys Lys Lys 790 745 25 30 35 <210> 29 <211> 1821 <212> DNA <213>
Escherichia coli <220> <221> gene <222> (1y..(1821) <223> Nucleotidic
sequence of the MDH in the plasmid pD9 <400>
29atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg60aaagtgcccga
cattggcggacacgaaaatgtagatattatcgcggttgaagtaaacgtg12040ggcgacactattgctgtggac
gataccctgattactttggatctagaaatggacgtacct180gctgaagttgcaggcgtagtcaaagaagttaaa
gttaaagtcggcgacaaaatctctgaa240ggtggtttgattgtcgtcgttgaagctgaaggcacggcagccgct
cctaaagccgaagcg300gctgccgccccggcgcaagaagcccctaaagctgccgctcctgctccgcaagccgcg
caa360ttcggcggttctgccgatgccgagtacgacgtggtcgtattgggtggcggtcccggcggt42045tact
ccgctgcatttgccgctgccgatgaaggcttgaaagtcgccatcgtcgaacgttac480aaaactttgggcggcg
tttgcctgaacgtcggctgtatcccttccaaagccttgttgcac590aatgccgccgttatcgacgaagtgcgcc
acttggctgccaacggtatcaaataccccgag600ccggaactcgacatcgatatgcttcgcgcctacaaagacg
gcgtagtttcccgcctcacg660ggcggtttggcaggtatggcgaaaagccgtaaagtggacgttatccaaggcg
acgggcaa72050ttcttagatccgcaccacttggaagtgtcgctgactgccggcgacgcgtacgaacaggca78
0gcccctaccggcgagaaaaaaatcgttgccttcaaaaactgtatcattgcagcaggcagc890cgcgtaaccaa
actgcctttcattcctgaagatccgcgcatcatcgattccagcggcgca900ttggctctgaaagaagtaccggg
caaactgctgattatcggcggcggcattatcggcctc960gagatgggtacggtttacagcacgctgggttcgcg
tttggatgtggttgaaatgatggac102055ggcctgatgcaaggcgcagaccgcgatttggtaaaagtatggca
aaaacaaaacgaatac1080cgttttgacaacattatggtcaacaccaaaaccgttgcagttgagccgaaagaag
acggc1190gtttacgttacctttgaaggcgcgaacgcgcctaaagagccgcaacgctacgatgccgta1200tt
ggttgccgccggccgcgcgcccaacggcaaactcatcagcgcggaaaaagcaggcgtt1260gccgtaaccgatc
gcggcttcatcgaagtggacaaacaaatgcgtaccaatgtgccgcac132060atctacgccatcggcgacatcg
tcggtcagccgatgttggcgcacaaagccgttcacgaa13B0ggccacgttgccgccgaaaactgcgccggccac
aaagcctacttcgacgcacgcgtgatt1990 69    10 15 20 25 30 35 40 45 50 55 60
ccgggcgttg cctacacttc aaagcctccg gccgcaaaat attgccaacg gttgcgacaa
atcatcggcg gcggcattgt gccatcgaaa tgggctgcga ttgggcgaat ccatcggtat
ccgcaaaaga aaaaaggatc <210> 30 <211> 2259 <212> DNA <213> Escherichia coli
ccccgaagtg caccaaagcc gccgtttacc cggtccgaac cgcggcagac ggcggcggaa c
gcgtgggtgg aacttcccgt aagctgattt ggtggcgata atcggcaaaa gtggcattgg
gcgaaaccga gggcggcttc ttgatgccga tgatcggcga ccatccaccc gtacttgtac 



actgtccgcc 1500 cggccgtgcg 1560 aaccggccgc 1620 agtctgcctt 1680 gcacccgacc
1790 cgacctgcct 1800 182l <220> <221> gene <222> (1)..(2259) <223>
Nucleotidic sequence coding for the quimeric protein in the plasmid pLL3
<400> 30 atgggccacc accaccacca aaagtgcccg acattggcgg ggcgacacta ttgctgtgga
gctgaagttg caggcgtagt ggtggtttga ttgtcgtcgt gctgccgccc cggcgcaaga
ttcggcggtt ctgccgatgc tactccgctg catttgccgc aaaactttgg gcggcgtttg
aatgccgccg ttatcgacga ccggaactcg acatcgatat ggcggtttgg caggtatggc
ttcttagatc cgcaccactt gcccctaccg gcgagaaaaa cgcgtaacca aactgccttt
ttggctctga aagaagtacc gagatgggta cggtttacag ggcctgatgc aaggcgcaga
cgttttgaca acattatggt gtttacgtta cctttgaagg ttggttgccg ccggccgcgc
gccgtaaccg atcgcggctt atctacgcca tcggcgacat ggccacgttg ccgccgaaaa
ccgggcgttg cctacacttc aaagcctccg gccgcaaaat attgccaacg gttgcgacaa
atcatcggcg gcggcattgt gccatcgaaa tgggctgcga ttgggcgaat ccatcggtat
ccgcaaaaga aaaaaggatc tcatactcta tgtgtacagg ggaacaatag ttatcagagt
gagataatgg atttggaaaa gtaacagaaa aagatagccc atcatcatag gagtagagcc
atcggccaaa tgtttgagac acagcctggg attttgggtc ccacgccatg acacgaaaat
cgataccctg caaagaagtt tgaagctgaa agcccctaaa cgagtacgac tgccgatgaa
cctgaacgtc agtgcgccac gcttcgcgcc gaaaagccgt ggaagtgtcg aatcgttgcc
cattcctgaa gggcaaactg cacgctgggt ccgcgatttg caacaccaaa cgcgaacgcg
gcccaacggc catcgaagtg cgtcggtcag ctgcgccggc ccccgaagtg caccaaagcc
gccgtttacc cggtccgaac cgcggcagac ggcggcggaa cgacaggctg aaagtttaaa
acaatatgaa aagacacgtc agtcaacata gggacaattg aacaatgaga tctgggtggt
gtagataaaa gtagatatta attactttgg aaagttaaag ggcacggcag gctgccgctc
gtggtcgtat ggcttgaaag ggctgtatcc ttggctgcca tacaaagacg aaagtggacg
ctgactgccg ttcaaaaact gatccgcgca ctgattatcg tcgcgtttgg gtaaaagtat
accgttgcag cctaaagagc aaactcatca gacaaacaaa ccgatgttgg cacaaagcct
gcgtgggtgg aacttcccgt aagctgattt ggtggcgata atcggcaaaa gtggcattgg
agaatggaca attgtgaagg ggggacggct ttaggtcgcc gaagcagaac aaactcaact
ggagcgaaga taaggatcc gaatggcttt tcgcggttga atctagaaat tcggcgacaa ccgctcctaa
ctgctccgca tgggtggcgg tcgccatcgt cttccaaagc acggtatcaa gcgtagtttc
ttatccaagg gcgacgcgta gtatcattgc tcatcgattc gcggcggcat atgtggttga
ggcaaaaaca ttgagccgaa cgcaacgcta gcgcggaaaa tgcgtaccaa cgcacaaagc
acttcgacgc gcgaaaccga gggcggcttc ttgatgccga tgatcggcga ccatccaccc
gtacttgtac aactacagct aaatagcaga ctccatgtaa tgattacagt ctccattcgg
ggtttaagaa gaatggccat agttgaattg 60 agtaaacgtg 120 ggacgtacct 180
aatctctgaa 290 agccgaagcg 300 agccgcgcaa 360 tcccggcggt 420 cgaacgttac 980
cttgttgcac 590 ataccccgag 600 ccgcctcacg 660 cgacgggcaa 720 cgaacaggca 780
agcaggcagc 890 cagcggcgca 900 tatcggcctc 960 aatgatggac 1020 aaacgaatac
1080 agaagacggc 1190 cgatgccgta 1200 agcaggcgtt 1260 tgtgccgcac l320
cgttcacgaa 1380 acgcgtgatt 1990 actgtccgcc 1500 cggccgtgcg 1560 aaccggccgc
1620 agtctgcctt 1680 gcacccgacc 1790 cgacctgcct 1800 caaaggaatg 1860
aacacaacat 1920 gatccctttt 1980 taacccgatc 2040 agacagctac 2100 aggaagttcc
2160 tttaggtgac 2220 2259 70   <210> 31 <211> 795 <212> PRT <213>
Escherichia coli 5 10 <220> <221> CHAIN <222> (1)..(745) <223> Aminoacidic
sequence of PLL3 <400> 31 His His His His His His Met Val Asp Lys Arg Met
Ala Leu Val Glu 1 5 10 15 15 Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn
Val Asp Ile Ile Ala 20 25 30 Val Glu Val Asn Val Gly Asp Thr Ile Ala Val
Asp Asp Thr Leu Ile 35 40 45 20 Thr Leu Asp Met Asn Ser Met Asp Val Pro Ala
Glu Val Ala Gly Val 50 55 60 Val Lys Glu Val Lys Val Lys Val Gly Asp Lys
Ile Ser Glu Gly Gly 25 65 70 75 80 Leu Ile Val Val Val Glu Ala Glu Gly Thr
Ala Ala Ala Pro Lys Ala 85 90 95 30 Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala
Pro Lys Ala Ala Ala Pro 100 105 110 35 Ala Pro Gln Ala Ala Gln Phe Gly Gly
Ser Ala Asp Ala Glu Tyr Asp 115 120 125 Val Val Val Leu Gly Gly Gly Pro Gly
Gly Tyr Ser Ala Ala Phe Ala l30 135 140 Ala Ala Asp Glu Gly Leu Lys Val Ala
Ile Val Glu Arg Tyr Lys Thr 40 145 150 155 160 Leu Gly Gly Val Cys Leu Asn
Val Gly Cys Ile Pro Ser Lys Ala Leu 165 170 175 45 Leu His Asn Ala Ala Val
Ile Asp Glu Val Arg His Leu Ala Ala Asn 180 185 190 Gly Ile Lys Tyr Pro Glu
Pro Glu Leu Asp Ile Asp Met Leu Arg Ala 195 200 205 50 Tyr Lys Asp Gly Val
Val Ser Arg Leu Thr Gly Gly Leu Ala Gly Met 210 215 220 Ala Lys Ser Arg Lys
Val Asp Val Ile Gln Gly Asp Gly Gln Phe Leu SS 225 230 235 240 Asp Pro His
His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala Tyr Glu 295 250 . 255 60 Gln
Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys Asn Cys 260 265 270 ~1



Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile Pro Glu 275 280 285
$ Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys Glu Val 290 295
300 10 Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu Glu Met 305
310 315 320 Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu Asp Val Val Glu Met
325 330 335 Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val Lys Val Trp
15 390 345 350 Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met Val Asn Thr
Lys 355 360 365 20 Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr
Phe Glu 370 375 380 Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val
Leu Val 385 390 395 400 25 Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser
Ala Glu Lys Ala 405 410 915 Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val
Asp Lys Gln Met 30 920 925 430 Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly
Asp Ile Val Gly Gln 435 990 445 35 Pro Met Leu Ala His Lys Ala Val His Glu
Gly His Val Ala Ala Glu 950 455 460 40 Asn Cys Ala Gly His Lys Ala Tyr Phe
Asp Ala Arg Val Ile Pro Gly 965 970 475 980 i Val Ala Tyr Thr Ser Pro Glu
Val Ala Trp Val Gly Glu Thr Glu Leu 985 990 995 Ser Ala Lys Ala Ser Gly Arg
Lys Ile Thr Lys Ala Asn Phe Pro Trp 4S 500 505 510 Ala Ala Ser Gly Arg Ala
Ile Ala Asn Gly Cys Asp Lys Pro Phe Thr 5l5 520 525 50 Lys Leu Ile Phe Asp
Ala Glu Thr Gly Arg Ile Ile Gly Gly Gly Ile 530 535 590 55 Val Gly Pro Asn
Gly Gly Asp Met Ile Gly Glu Val Cys Leu Ala Ile 545 550 555 560 Glu Met Gly
Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His Pro His 565 570 575 Pro Gly Glu
Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly Thr Cys 60 580 585 590 72   Thr
Asp Leu Pro Pro Gln Lys Lys Lys Gly Ser Arg Leu Arg Met Asp 595 600 605 Lys
Leu Gln Leu Lys Gly Met Ser Tyr Ser Met Cys Thr Gly Lys Phe S 610 615 620
Lys Ile Val Lys Glu Ile Ala Glu Thr Gln His Gly Thr Ile Val Ile 625 630 635
640 10 Arg Val Gln Tyr Glu Gly Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu 645
650 655 15 Ile Met Asp Leu Glu Lys Arg His Val Leu Gly Arg Leu Ile Thr Val
660 665 670 Asn Pro Ile Val Thr Glu Lys Asp Ser Pro Val Asn Ile Glu Ala Glu
675 680 685 Pro Pro Phe Gly Asp Ser Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln
20 690 695 700 Leu Lys Leu Asn Trp Phe Lys Lys Gly Ser Ser Ile Gly Gln Met
Phe 705 710 715 720 25 Glu Thr Thr Met Arg Gly Ala Lys Arg Met Ala Ile Leu
Gly Asp Thr 725 730 735 Ala Trp Asp Phe Gly Ser Leu Gly Gly 790 795 30
c210> 32 <211> 429 <212> DNA 35 <213> Escherichia coli <220> <221> gene
<222> (1)..(929) 40 <223> Nucleotidic sequence coding for the aminoacids
286 to 926 of the DEN-1 envelope protein <400> 32 agactaaaaa 45 ttcaagttag
tacgaaggaa acccagaatg aacattgaag gctttgaaac 50 gcccgtggag ggagggtaa
tggataaact agaaggaagt cagatgcacc ggagattgat cggagccacc taagctggtt
cacgaaggat 



<210> 33 5$ <211> 615 <212> DNA <2l3> Escherichia coli <220> 60 <221> gene
<222> (1)..(615) gactttaaaa ggctgagacc atgcaagatc aacagccaac ttttggtgag
caagaaggga ggccatcctg ggggtatcat cagcatggaa cccttctcgt cccatagtca
agctatattg agcagtatag ggagacaccg atgtaatgtg ctgttctagt cccaagatga
ttgacaaaga tggtaggagc ggaaaatgtt catgggactt cacagggtca 60 gcaggttaaa 120
gaaaggagta 180 aaaaccagtc 290 aggtgaaaaa 300 tgaagcaact 360 cggttctata 920
92 73   <223> Nucleotidic sequence coding for the quimeric protein in the
plasmid pLHl <400> 33 5 atgggccacc aaagtgcccg ggcgacacta aggctcaaaa
ttcaagttag 10 tacgaaggaa acccagaatg aacattgaag gctttgaaac gcccgtggag 1$
ggcgggtaag accaccacca acattggcgg ttgctgtgga tggataaact agaaggaagt
cagatgcacc ggagattgat cggagccacc taagctggtt cacgaaggat gatcc <210> 34 <211>
174 20 <212> PRT <213> Escherichia coli I ccacgccatg aacagaaaat cgataccctg
gactttaaaa ggctgagacc atgcaagatc aacagccaac ttttggtgag caagaaggga
ggccatcctg gtagataaaa gtagatatta attactttgg ggggtatcat cagcatggaa
cccttctcgt cccatagtca agctatattg agcagtatag ggagacaccg <220> <221> CHAIN 25
<222> (1)..(179) <223> Aminoacidic sequence of the PLH1 gaatggcttt
tcgcggttga atctagattt atgtaatgtg ctgttctagt cccaagatga ttgacaaaga
tggtaggagc ggaaaatgtt catgggactt agttgaattg 60 agtaaacgtg 120 ggatctagac
180 cacagggtca 240 gcaggttaaa 300 gaaaggagta 360 aaaaccagtc 420 aggtgaaaaa
480 tgaagcaact 540 cggttctatt 600 615 <900> 34 His His His His His His Met
Val Asp Lys Arg Met Ala Leu Val Glu 30 1 5 10 15 Leu Lys Val Pro Asp Ile
Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30 3$ Val Glu Val Asn Val Gly
Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 90 45 40 Thr Leu Asp Leu Asp Phe
Lys Leu Glu Lys Glu Val Ala Glu Thr Gln 50 55 60 His Gly Thr Val Leu Val
Gln Val Lys Tyr Gln Gly Thr Asp Ala Pro 65 70 75 80 Cys Lys Ile Pro Phe Ser
Thr Gln Asp Glu Lys Gly Val Thr Gln Asn 4$ 85 90 95 Arg Leu Ile Thr Ala Asn
Pro Ile Val Thr Asp Lys Glu Lys Pro Val 100 105 110 $0 Asn Ile Glu Thr Glu
Pro Pro Phe Gly Glu Ser Tyr Ile Val Val Gly 115 120 125 Ala Gly Glu Lys Ala
Leu Lys Gln Cys Trp Phe Lys Lys Gly Ser Ser l30 135 140 $$ Ile Gly Lys Met
Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala 145 150 155 160 Ile Leu Gly
Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly 60 l65 170 74   



<210> 35 <211> 2253 <212> DNA <213> Escherichia coli <220><221> gene<222>
(1)..(2253)10<223> Nucleotidic sequence codingfor the quimeric protein in
theplasmid pLH2<900>
35atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg6015aaagtgccc
gacattggcggaacagaaaatgtagatattatcgcggttgaagtaaacgtg120ggcgacactattgctgtggac
gataccctgattactttggatctagatttggatctagac180aggctcaaaatggataaactgactttaaaaggg
gtatcatatgtaatgtgcacagggtca240ttcaagttagagaaggaagtggctgagacccagcatggaactgtt
ctagtgcaggttaaa300tacgaaggaacagatgcaccatgcaagatccccttctcgtcccaagatgagaaagga
gta36020acccagaatgggagattgataacagccaaccccatagtcattgacaaagaaaaaccagtc420aaca
ttgaagcggagccaccttttggtgagagctatattgtggtaggagcaggtgaaaaa980gctttgaaactaagct
ggttcaagaagggaagcagtatagggaaaatgtttgaagcaact590gcccgtggagcacgaaggatggccatcc
tgggagacaccgcatgggacttcggatctata600ggaggggtgaattcgatgaattcgatggacgtacctgctg
aagttgcaggcgtagtcaaa66025gaagttaaagttaaagtcggcgacaaaatctctgaaggtggtttgattgt
cgtcgttgaa720gctgaaggcacggcagccgctcctaaagccgaagcggctgccgccccggcgcaagaagcc78
0cctaaagctgccgctcctgctccgcaagccgcgcaattcggcggttctgccgatgccgag890tacgacgtggt
cgtattgggtggcggtcccggcggttactccgctgcatttgccgctgcc900gatgaaggcttgaaagtcgccat
cgtcgaacgttacaaaactttgggcggcgtttgcctg96030aacgtcggctgtatcccttccaaagccttgttg
cacaatgccgccgttatcgacgaagtg1020cgccacttggctgccaacggtatcaaataccccgagccggaact
cgacatcgatatgctt1080cgcgcctacaaagacggcgtagtttcccgcctcacgggcggtttggcaggtatgg
cgaaal140agccgtaaagtggacgttatccaaggcgacgggcaattcttagatccgcaccacttggaa1200gt
gtcgctgactgccggcgacgcgtacgaacaggcagcccctaccggcgagaaaaaaatc126035gttgccttcaa
aaactgtatcattgcagcaggcagccgcgtaaccaaactgcctttcatt1320cctgaagatccgcgcatcatcg
attccagcggcgcattggctctgaaagaagtaccgggc1380aaactgctgattatcggcggcggcattatcggc
ctcgagatgggtacggtttacagcacg1990ctgggttcgcgtttggatgtggttgaaatgatggacggcctgat
gcaaggcgcagaccgc1500gatttggtaaaagtatggcaaaaacaaaacgaataccgttttgacaacattatgg
tcaacl56040accaaaaccgttgcagttgagccgaaagaagacggcgtttacgttacctttgaaggcgcg1620
aacgcgcctaaagagccgcaacgctacgatgccgtattggttgccgccggccgcgcgccc1680)aacggcaaac
tcatcagcgcggaaaaagcaggcgttgccgtaaccgatcgcggcttcatc1790gaagtggacaaacaaatgcgt
accaatgtgccgcacatctacgccatcggcgacatcgtc1800ggtcagccgatgttggcgcacaaagccgttca
cgaaggccacgttgccgccgaaaactgc186045gccggccacaaagcctacttcgacgcacgcgtgattccggg
cgttgcctacacttccccc1920gaagtggcgtgggtgggcgaaaccgaactgtccgccaaagcctccggccgca
aaatcacc1980aaagccaacttcccgtgggcggcttccggccgtgcgattgccaacggttgcgacaagccg209
0tttaccaagctgatttttgatgccgaaaccggccgcatcatcggcggcggcattgtcggt2100ccgaacggtg
gcgatatgatcggcgaagtctgccttgccatcgaaatgggctgcgacgcg2160$0gcagacatcggcaaaacca
tccacccgcacccgggcgaatccatcggtatggcggcggaa2220gtggcattgggtacttgtaccgacaaaaaa
aaa2253 <210> 36 55 <211> 727 <212> PRT <213> Escherichia coli <220> <221>
CHAIN <222> (l)..(727) 75   <223> Aminoacidic sequence of the PLH2 <400> 36
His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 5 1 5 10 15
Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30 10
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 90 45 15
Thr Leu Asp Leu Asp Phe Lys Leu Glu Lys Glu Val Ala Glu Thr Gln 50 55 60
His Gly Thr Val Leu Val Gln Val Lys Tyr Gln Gly Thr Asp Ala Pro 65 70 75 80
Cys Lys Ile Pro Phe Ser Thr Gln Asp Glu Lys Gly Val Thr Gln Asn 20 85 90 95
Arg Leu Ile Thr Ala Asn Pro Ile Val Thr Asp Lys Glu Lys Pro Val 100 105 110
25 Asn Ile Glu Thr Glu Pro Pro Phe Gly Glu Ser Tyr Ile Val Val Gly 115 120
125 30 Ala Gly Glu Lys Ala Leu Lys Gln Cys Trp Phe Lys Lys Gly Ser Ser 130
135 140 Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg Arg Met Ala 195
150 155 160 Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Ile Gly Gly Val Asn
35 165 170 175 Ser Met Asn Ser Met Asp Val Pro Ala Glu Val Ala Gly Val Val
Lys 1B0 1B5 190 40 Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu Gly Gly
Leu Ile 195 200 205 45 Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro Lys
Ala Glu Ala 210 215 220 Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala Ala
Pro Ala Pro 225 230 235 290 Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu
Tyr Asp Val Val 50 245 250 255 Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala
Ala Phe Ala Ala Ala 260 265 270 $$ Asp Glu Gly Leu Lys Val Ala Ile Val Glu
Arg Tyr Lys Thr Leu Gly 275 280 285 Gly Val Cys Leu Asn Val Gly Cys Ile Pro
Ser Lys Ala Leu Leu His 290 295 300 60 Asn Ala Ala Val Ile Asp Glu Val Arg
His Leu Ala Ala Asn Gly Ile 76
305310315320LysTyrProGluProGluLeuAspIleAspMetLeuArgAlaTyrLys3253303355AspGl
yValValSerArgLeuThrGlyGlyLeuAlaGlyMetAlaLys390345.350SerArgLysValAspValIleG
lnGlyAspGlyGlnPheLeuAspPro10355360365HisHisLeuGluValSerLeuThrAlaGlyAspAlaTy
rGluGlnAla37037538015AlaProThrGlyGluLysLysIleValAlaPheLysAsnCysIleIle3B5390
395400AlaAlaGlySerArgValThrLysLeuProPheIleProGluAspPro40591041520ArgIleIleA
spSerSerGlyAlaLeuAlaLeuLysGluValProGly420925930LysLeuLeuIleIleGlyGlyGlyIleI
leGlyLeuGluMetGlyThr2$435940445ValTyrSerThrLeuGlySerArgLeuAspValValGluMetMe
tAsp45095546030GlyLeuMetGlnGlyAlaAspArgAspLeuValLysValTrpGlnLys465970975480
GlnAsnGluTyrArgPheAspAsnIleMetValAsnThrLysThrVal48599049535AlaValGluProLysG
luAspGlyValTyrValThrPheGluGlyAla500505510AsnAlaProLysGluProGlnArgTyrAspAlaV
alLeuValAlaAla40515520525GlyArgAlaProAsnGlyLysLeuIleSerAlaGluLysAlaGlyVal53
053554045AlaValThrAspArgGlyPheIleGluValAspLysGlnMetArgThr595550555560AsnVal
ProHisIleTyrAlaIleGlyAspIle.ValGlyGlnProMet56557057550LeuAlaHisLysAlaValHis
GluGlyHisValAlaAlaGluAsnCys580585590AlaGlyHisLysAlaTyrPheAspAlaArgValIlePro
GlyValAla55595600605TyrThrSerProGluValAlaTrpValGlyGluThrGluLeuSerAla6106156
2060LysAlaSerGlyArgLysIleThrLysAlaAsnPheProTrpAlaAla625630635690 77   Ser
Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro Phe Thr Lys Leu 695 650 655 5
Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly Gly Gly Ile Val Gly 660 665 670
Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu Ala Ile Glu Met 675 680 685
10 



Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His Pro His Pro Gly 690 695 700
Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly Thr Cys Thr Asp 15 705 710
715 720 Leu Pro Pro Gln Lys Lys Lys 725 20 <210> 37<211> 2250<212> DNA<213>
Escherichia coli25<220><221> gene<222> (1)..(2250)<223> Nucleotidic
sequence coding for the quimeric protein in the30plasmid pLH3<400>
37atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg60aaagtgcccga
cattggcggacacgaaaatgtagatattatcgcggttgaagtaaacgtg12035ggcgacactattgctgtggac
gataccctgattactttggatctagaaatggacgtacct180gctgaagttgcaggcgtagtcaaagaagttaaa
gttaaagtcggcgacaaaatctctgaa240ggtggtttgattgtcgtcgttgaagctgaaggcacggcagccgct
cctaaagccgaagcg300gctgccgccccggcgcaagaagcccctaaagctgccgctcctgctccgcaagccgcg
caa360ttcggcggttctgccgatgccgagtacgacgtggtcgtattgggtggcggtcccggcggt92040tact
ccgctgcatttgccgctgccgatgaaggcttgaaagtcgccatcgtcgaacgttac480iaaaactttgggcggc
gtttgcctgaacgtcggctgtatcccttccaaagccttgttgcac540aatgccgccgttatcgacgaagtgcgc
cacttggctgccaacggtatcaaataccccgag600ccggaactcgacatcgatatgcttcgcgcctacaaagac
ggcgtagtttcccgcctcacg660ggcggtttggcaggtatggcgaaaagccgtaaagtggacgttatccaaggc
gacgggcaa72045ttcttagatccgcaccacttggaagtgtcgctgactgccggcgacgcgtacgaacaggca7
80gcccctaccggcgagaaaaaaatcgttgccttcaaaaactgtatcattgcagcaggcagc890cgcgtaacca
aactgcctttcattcctgaagatccgcgcatcatcgattccagcggcgca900ttggctctgaaagaagtaccgg
gcaaactgctgattatcggcggcggcattatcggcctc960gagatgggtacggtttacagcacgctgggttcgc
gtttggatgtggttgaaatgatggac102050ggcctgatgcaaggcgcagaccgcgatttggtaaaagtatggc
aaaaacaaaacgaatac1080cgttttgacaacattatggtcaacaccaaaaccgttgcagttgagccgaaagaa
gacggc1190gtttacgttacctttgaaggcgcgaacgcgcctaaagagccgcaacgctacgatgccgtal200t
tggttgccgccggccgcgcgcccaacggcaaactcatcagcgcggaaaaagcaggcgtt1260gccgtaaccgat
cgcggcttcatcgaagtggacaaacaaatgcgtaccaatgtgccgcac132055atctacgccatcggcgacatc
gtcggtcagccgatgttggcgcacaaagccgttcacgaa1380ggccacgttgccgccgaaaactgcgccggcca
caaagcctacttcgacgcacgcgtgatt1440ccgggcgttgcctacacttcccccgaagtggcgtgggtgggcg
aaaccgaactgtccgcc1500aaagcctccggccgcaaaatcaccaaagccaacttcccgtgggcggcttccggc
cgtgcg1560attgccaacggttgcgacaagccgtttaccaagctgatttttgatgccgaaaccggccgc16206
0atcatcggcggcggcattgtcggtccgaacggtggcgatatgatcggcgaagtctgcctt1680gccatcgaaa
tgggctgcgacgcggcagacatcggcaaaaccatccacccgcacccgacc1740 78   ttgggcgaat
ccgcaaaaga tatgtaatgt actgttctag 5 tcccaagatg attgacaaag gtggtaggag
gggaaaatgt gcatgggact 10 ccatcggtat aaaaaggatc gcacagggtc tgcaggttaa
agaaaggagt aaaaaccagt caggtgaaaa ttgaagcaac tcggttctat ggcggcggaa
cagactaaaa attcaagtta atacgaagga aacccagaat caacattgaa agctttgaaa
tgcccgtgga aggtgggtaa gtggcattgg gtacttgtac atggataaac tgactttaaa
gagaaggaag tggctgagac acagatgcac catgcaagat gggagattga taacagccaa
gcggagccac cttttggtga ctaagctggt tcaagaaggg gcacgaagga tggccatcct <210> 38
<211> 724 <212> PRT 15 <213> Escherichia coli <220> <221> CHAIN <222>
(1)..(729) 20 <223> Aminoacidic sequence of the PLH3 cgacctgcct 1800
aggggtatca 1860 ccagcatgga 1920 ccccttctcg 1980 ccccatagtc 2040 gagctatatt
2100 aagcagtata 2160 gggagacacc 222C 225C <900> 38 His His His His His His
Met Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15 25 Leu Lys Val Pro Asp
Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30 Val Glu Val Asn Val
Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 30 35 90 45 Thr Leu Asp Met Asn
Ser Met Asp Val Pro Ala Glu Val Ala Gly Val 50 55 60 35 Val Lys Glu Val Lys
Val Lys Val Gly Asp Lys Ile Ser Glu Gly Gly 65 70 75 80 Leu Ile Val Val Val
Glu Ala Glu Gly Thr Ala Ala Ala Pro Lys Ala 85 90 95 40 Glu Ala Ala Ala Ala
Pro Ala Gln Glu Ala Pro Lys Ala Ala Ala Pro 100 105 110 Ala Pro Gln Ala Ala
Gln Phe Gly Gly Ser Ala Asp Ala Glu Tyr Asp 45 115 l20 125 Val Val Val Leu
Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala Phe Ala 130 135 l40 $0 Ala Ala Asp
Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr Lys Thr 195 150 155 l60 55 Leu
Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys Ala Leu 165 170 175 Leu
His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala Ala Asn 180 185 190 Gly
Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu Arg Ala 60 195 200 205
79   Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala Gly Met 210
215 220 Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly Gln Phe Leu 5
225 230 235 240 Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala Tyr
Glu 295 250 255 10 Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys
Asn Cys 260 265 270 15 Ile Ile Ala Ala Gly Sex Arg Val Thr Lys Leu Pro Phe
Ile Pro Glu 275 280 285 Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu
Lys Glu Val 290 295 300 Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly
Leu Glu Met 20 305 310 315 320 Gly Thr Val Tyr Ser Thr Leu Gly Ser Arg Leu
Asp Val Val Glu Met 325 330 335 



2S Met Asp Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val Lys Val Trp 390 345
350 30 Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met Val Asn Thr Lys 355
360 365 Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr Phe Glu 370
375 380 Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val Leu Val 35
385 390 395 400 Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu Lys
Ala 905 910 415 40 Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp Lys
Gln Met 420 425 430 I 45 Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp
Ile Val Gly Gln 435 940 445 Pro Met Leu Ala His Lys Ala Val His Glu Gly His
Val Ala Ala Glu 450 455 460 Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg
Val Ile Pro Gly 50 465 470 975 480 Val Ala Tyr Thr Ser Pro Glu Val Ala Trp
Val Gly Glu Thr Glu Leu 485 990 495 SS Ser Ala Lys Ala Ser Gly Arg Lys Ile
Thr Lys Ala Asn Phe Pro Trp 500 505 510 60 Ala Ala Ser Gly Arg Ala Ile Ala
Asn Gly Cys Asp Lys Pro Phe Thr 515 520 525 Lys Leu Ile Phe Asp Ala Glu Thr
Gly Arg Ile Ile Gly Gly Gly Ile 80   530 535 540 5 Val Gly Pro Asn Gly Gly
Asp Met Ile Gly Glu Val Cys Leu Ala Ile 595 550 555 560 Glu Met Gly Cys Asp
Ala Ala Asp Ile Gly Lys Thr Ile His Pro His 565 570 575 Pro Gly Glu Ser Ile
Gly Met Ala Ala Glu Val Ala Leu Gly Thr Cys 10 580 585 590 Thr Asp Leu Pro
Pro Gln Lys Lys Lys Gly Ser Phe Lys Leu Glu Lys 595 600 605 15 Glu Val Ala
Glu Thr Gln His Gly Thr Val Leu Val Gln Val Lys Tyr 610 6l5 620 20 Gln Gly
Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr Gln Asp Glu 625 630 635 640 Lys
Gly Val Thr Gln Asn Arg Leu Ile Thr Ala Asn Pro Ile Val Thr 695 650 655 Asp
Lys Glu Lys Pro Val Asn Ile Glu Thr Glu Pro Pro Phe Gly Glu 25 660 665 670
Ser Tyr Ile Val Val Gly Ala Gly Glu Lys Ala Leu Lys Gln Cys Trp 675 680 685
30 Phe Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg 690 695
700 35 Gly Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly 705
710 715 720 Ser Ile Gly Gly 40 <210> 39 <211> 426 <212> DNA <213>
Escherichia coli 45 <22o> <221> gene <222> (1)..(926) <223> Nucleotidic
sequence coding for the aminoacids 286 to 926 of the DEN-3 envelope protein
50 <900> 39 agactcaaga tggacaaatt gaaactcaag gggatgagct atgcaatgtg
cttgaatacc 60 tttgtgttga agaaagaagt ctccgaaacg cagcatggga caatactcat
taaggttgag 120 tacaaagggg aagatgcacc ctgcaagatt cctttctcca cggaggatgg
acaagggaaa 180 55 gctcacaatg gcagactgat cacagccaat ccagtggtga ccaagaagga
ggagcctgtc 290 aacattgagg ctgaacctcc ttttggggaa agtaatatag taattggaat
tggagacaaa 300 gccctgaaaa tcaactggta caggaaggga agctcgattg ggaagatgtt
cgaggccact 360 gccagaggtg caaggcgcat ggccatcttg ggagacacag cctgggactt
tggatcagtg 920 ggtggt 926 60 81   <210> 40 <211> 615 <212> DNA 



<213> Escherichia coli 5 <220> <221> gene . <222> (1)..(615) <223>
Nucleotidic sequence coding for the quimeric protein in the 10 plasmid pAZl
<900> 40 atgggccacc aaagtgcccg 15 ggcgacacta agactcaaga tttgtgttga
tacaaagggg gctcacaatg 20 aacattgagg gccctgaaaa gccagaggtg ggtggttaag 25 30
accaccacca acattggcgg ttgctgtgga tggacaaatt agaaagaagt aagatgcacc
gcagactgat ctgaacctcc tcaactggta caaggcgcat gatcc <210> 41 <211> 194 <212>
PRT <213> Escherichia coli gaatggcttt tcgcggttga atctagattt atgcaatgtg
caatactcat cggaggatgg ccaagaagga taattggaat ggaagatgtt cctgggactt
agttgaattg 60 agtaaacgtg l20 ggatctagat 1B0 cttgaatacc 290 taaggttgag 30C
acaagggaaa 360 ggagcctgtc 420 tggagacaaa 980 cgaggccact 540 tggttcagtg 600
615 ccacgccatg aacagaaaat cgataccctg gaaactcaag ctccgaaacg ctgcaagatt
cacagccaat ttttggggaa caggaaggga ggccatcttg gtagataaaa gtagatatta
attactttgg gggatgagct cagcatggga cctttctcca ccagtggtga agtaatatag
agctcgattg ggagacacag <220> c221> CHAIN <222> (1)..(199) <223> Aminoacidic
sequence of the PAZ1 35 <400> 41 His His His His His His Met Val Asp Lys
Arg Met Ala Leu Val Glu 1 5 10 15 40 Leu Lys Val Pro Asp Ile Gly Gly His
Glu Asn Val Asp Ile Ile Ala 20 25 30 Val Glu Val Asn Val Gly Asp Thr Ile
Ala Val Asp Asp Thr Leu Ile 35 40 95 45 Thr Leu Asp Leu Asp Arg Leu Lys Met
Asp Lys Leu Lys Leu Lys Gly 50 55 60 Met Ser Tyr Ala Met Cys Leu Asn Thr
Phe Val Leu Lys Lys Glu Val 50 65 70 75 80 Ser Glu Thr His Gly Thr Ile Leu
Ile Lys Val Glu Tyr Lys Gly Glu 85 90 95 55 Asp Ala Pro Cys Lys Ile Pro Phe
Ser Thr Glu Asp Gly Gln Gly Lys 100 105 110 60 Ala His Asn Gly Arg Leu Ile
Thr Ala Asn Pro Val Val Thr Lys Lys l15 120 125 Glu Glu Pro Val Asn Ile Glu
Ala Glu Pro Pro Phe Gly Glu Ser Asn 82   130 l35 190 5 Ile Val Ile Gly Ile
Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Arg l45 150 155 160 Lys Gly Ser Ser
Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala 165 170 175 Arg Arg Met Ala
Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val 10 180 185 190 Gly Gly 15
20 <210> 4 2 <211> 2253 <212> DNA <213> Escherichia coli <220><221>
gene<222> (1)..(2253)<223> Nucleotidic sequence codingfor the quimeric
protein in the25plasmid pAZ2<400> 4
2atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg60aaagtgcccgac
attggcggaacagaaaatgtagatattatcgcggttgaagtaaacgtg12030ggcgacactattgctgtggacg
ataccctgattactttggatctagatttggatctagat180agactcaagatggacaaattgaaactcaagggga
tgagctatgcaatgtgcttgaatacc290tttgtgttgaagaaagaagtctccgaaacgcagcatgggacaatac
tcattaaggttgag300tacaaaggggaagatgcaccctgcaagattcctttctccacggaggatggacaaggga
aa360gctcacaatggcagactgatcacagccaatccagtggtgaccaagaaggaggagcctgtc42035aacat
tgaggctgaacctccttttggggaaagtaatatagtaattggaattggagacaaa480gccctgaaaatcaactg
gtacaggaagggaagctcgattgggaagatgttcgaggccact590gccagaggtgcaaggcgcatggccatctt
gggagacacagcctgggactttggatctgtg600ggtggtgtgaattcgatgaattcgatggacgtacctgctga
agttgcaggcgtagtcaaa660gaagttaaagttaaagtcggcgacaaaatctctgaaggtggtttgattgtcgt
cgttgaa72040gctgaaggcacggcagccgctcctaaagccgaagcggctgccgccccggcgcaagaagcc780
cctaaagctgccgctcctgctccgcaagccgcgcaattcggcggttctgccgatgccgag840tacgacgtggtc
gtattgggtggcggtcccggcggttactccgctgcatttgccgctgcc900gatgaaggcttgaaagtcgccatc
gtcgaacgttacaaaactttgggcggcgtttgcctg960aacgtcggctgtatcccttccaaagccttgttgcac
aatgccgccgttatcgacgaagtg102045cgccacttggctgccaacggtatcaaataccccgagccggaactc
gacatcgatatgctt1080cgcgcctacaaagacggcgtagtttcccgcctcacgggcggtttggcaggtatggc
gaaa1140agccgtaaagtggacgttatccaaggcgacgggcaattcttagatccgcaccacttggaal200gtg
tcgctgactgccggcgacgcgtacgaacaggcagcccctaccggcgagaaaaaaatc1260gttgccttcaaaaa
ctgtatcattgcagcaggcagccgcgtaaccaaactgcctttcatt132050cctgaagatccgcgcatcatcga
ttccagcggcgcattggctctgaaagaagtaccgggc1380aaactgctgattatcggcggcggcattatcggcc
tcgagatgggtacggtttacagcacg1990ctgggttcgcgtttggatgtggttgaaatgatggacggcctgatg
caaggcgcagaccgc1500gatttggtaaaagtatggcaaaaacaaaacgaataccgttttgacaacattatggt
caac1560accaaaaccgttgcagttgagccgaaagaagacggcgtttacgttacctttgaaggcgcg162055a
acgcgcctaaagagccgcaacgctacgatgccgtattggttgccgccggccgcgcgccc1680aacggcaaactc
atcagcgcggaaaaagcaggcgttgccgtaaccgatcgcggcttcatc1790gaagtggacaaacaaatgcgtac
caatgtgccgcacatctacgccatcggcgacatcgtc1800ggtcagccgatgttggcgcacaaagccgttcacg
aaggccacgttgccgccgaaaactgc1860gccggccacaaagcctacttcgacgcacgcgtgattccgggcgtt
gcctacacttccccc192060gaagtggcgtgggtgggcgaaaccgaactgtccgccaaagcctccggccgcaaa
atcacc1980aaagccaacttcccgtgggcggcttccggccgtgcgattgccaacggttgcgacaagccg2090
83   



tttaccaagc tgatttttga tgccgaaacc ggccgcatca tcggcggcgg cattgtcggt 2100
ccgaacggtg gcgatatgat cggcgaagtc tgccttgcca tcgaaatggg ctgcgacgcg 2160
gcagacatcg gcaaaaccat ccacccgcac ccgggcgaat ccatcggtat ggcggcggaa 2220
gtggcattgg gtacttgtac cgacaaaaaa aaa 2253 5 <210> 43 <211> 797 <212> PRT 1~
<213> Escherichia coli <220> <221> CHAIN <222> (1)..(747) 15 <223>
Aminoacidic sequence of the PAZ2 20 <900> 43 His His His His His His Met
Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15 Leu Lys Val Pro Asp Ile Gly
Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30 Val Glu Val Asn Val Gly Asp
Thr Ile Ala Val Asp Asp Thr Leu Ile 25 35 90 45 Thr Leu Asp Leu Asp Arg Leu
Lys Met Asp Lys Leu Lys Leu Lys Gly 50 55 60 30 Met Ser Tyr Ala Met Cys Leu
Asn Thr Phe Val Leu Lys Lys Glu Val 65 70 75 80 35 Ser Glu Thr His Gly Thr
Ile Leu Ile Lys Val Glu Tyr Lys Gly Glu 85 90 95 Asp Ala Pro Cys Lys Ile
Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys 100 105 110 Ala His Asn Gly Arg Leu
Ile Thr Ala Asn Pro Val Val Thr Lys Lys 40 115 120 125 Glu Glu Pro Val Asn
Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn 130 135 190 4$ Ile Val Ile Gly
Ile Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Arg 195 150 155 160 50 Lys Gly
Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala 165 170 175 Arg Arg
Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val 180 185 l90 Gly Gly
Val Asn Ser Met Asn Ser Met Asp Val Pro Ala Glu Val Ala 55 195 200 205 Gly
Val Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu 210 215 220 60
Gly Gly Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro 225 230 235
240 84   Lys Ala Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala
295 250 255 $ Ala Pro Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala
Glu 260 265 270 10 Tyr Asp Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser
Ala Ala 275 280 285 Phe Ala Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu
Arg Tyr 290 295 300 Lys Thr Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro
Ser Lys 15 305 3l0 315 320 Ala Leu Leu His Asn Ala Ala Val Ile Asp Glu Val
Arg His Leu Ala 325 330 335 20 Ala Asn Gly Ile Lys Tyr Pro Glu Pro Glu Leu
Asp Ile Asp Met Leu 340 345 350 25 Arg Ala Tyr Lys Asp Gly Val Val Ser Arg
Leu Thr Gly Gly Leu Ala 355 360 365 Gly Met Ala Lys Ser Arg Lys Val Asp Val
Ile Gln Gly Asp Gly Gln 370 375 380 Phe Leu Asp Pro His His Leu Glu Val Ser
Leu Thr Ala Gly Asp Ala 30 385 390 395 400 Tyr Glu Gln Ala Ala Pro Thr Gly
Glu Lys Lys Ile Val Ala Phe Lys 905 910 415 35 Asn Cys Ile Ile Ala Ala Gly
Ser Arg Val Thr Lys Leu Pro Phe Ile 420 925 930 40 Pro Glu Asp Pro Arg Ile
Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys 935 490 995 Glu Val Pro Gly Lys Leu
Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu 950 955 460 Glu Met Gly Thr Val Tyr
Ser Thr Leu Gly Ser Arg Leu Asp Val Val 45 965 970 475 980 Glu Met Met Asp
Gly Leu Met Gln Gly Ala Asp Arg Asp Leu Val Lys 485 990 495 



$0 Val Trp Gln Lys Gln Asn Glu Tyr Arg Phe Asp Asn Ile Met Val Asn 500 505
510 55 Thr Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr 515
520 525 Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val 530
535 590 Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu 60
545 550 555 560 85   Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu
Val Asp Lys 565 570 575 Gln Met Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly
Asp Ile Val S 580 585 590 Gly Gln Pro Met Leu Ala His Lys Ala Val His Glu
Gly H,is Val Ala 595 600 605 10 Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe
Asp Ala Arg Val Ile 610 615 620 15 Pro Gly Val Ala Tyr Thr Ser Pro Glu Val
Ala Trp Val Gly Glu Thr 625 630 635 640 Glu Leu Ser Ala Lys Ala Ser Gly Arg
Lys Ile Thr Lys Ala Asn Phe 695 650 655 Pro Trp Ala Ala Ser Gly Arg Ala Ile
Ala Asn Gly Cys Asp Lys Pro 20 660 665 670 Phe Thr Lys Leu Ile Phe Asp Ala
Glu Thr Gly Arg Ile Ile Gly Gly 675 680 685 25 Gly Ile Val Gly Pro Asn Gly
Gly Asp Met Ile Gly Glu Val Cys Leu 690 695 700 30 Ala Ile Glu Met Gly Cys
Asp Ala Ala Asp Ile Gly Lys Thr Ile His 705 710 715 720 Pro His Pro Gly Glu
Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly 725 730 735 Thr Cys Thr Asp Leu
Pro Pro Gln Lys Lys Lys 35 740 745 <210> 44 <211> 2256 40 <2l2> DNA <213>
Escherichia coli <220> <221> gene 45 <222> (1)..(2256) <223> Nucleotidic
sequence coding for the quimeric protein in the plasmid pAZ3 <400> 49 S0
atgggccacc aaagtgcccg ggcgacacta gctgaagttg ggtggtttga 55 gctgccgccc
ttcggcggtt tactccgctg aaaactttgg aatgccgccg 60 ccggaactcg ggcggtttgg
accaccacca acattggcgg ttgctgtgga caggcgtagt ttgtcgtcgt cggcgcaaga
ctgccgatgc catttgccgc gcggcgtttg ttatcgacga acatcgatat caggtatggc
ccacgccatg acacgaaaat cgataccctg caaagaagtt tgaagctgaa agcccctaaa
cgagtacgac tgccgatgaa cctgaacgtc agtgcgccac gcttcgcgcc gaaaagccgt
gtagataaaa gtagatatta attactttgg aaagttaaag ggcacggcag gctgccgctc
gtggtcgtat ggcttgaaag ggctgtatcc ttggctgcca tacaaagacg aaagtggacg
gaatggcttt tcgcggttga atctagaaat tcggcgacaa ccgctcctaa ctgctccgca
tgggtggcgg tcgccatcgt cttccaaagc acggtatcaa gcgtagtttc ttatccaagg
agttgaattg 60 agtaaacgtg 12C ggacgtacct 18C aatctctgaa 24C agccgaagcg 30C
agccgcgcaa 36C tcccggcggt 92C cgaacgttac 48C cttgttgcac 59C ataccccgag 60C
ccgcctcacg 66C cgacgggcaa 72C 86
ttcttagatccgcaccacttggaagtgtcgctgactgccggcgacgcgtacgaacaggca78Ggcccctaccggc
gagaaaaaaatcgttgccttcaaaaactgtatcattgcagcaggcagc840cgcgtaaccaaactgcctttcatt
cctgaagatccgcgcatcatcgattccagcggcgca900ttggctctgaaagaagtaccgggcaaactgctgatt
atcggcggcggcattatcggcctc960$gagatgggtacggtttacagcacgctgggttcgcgtttggatgtggt
tgaaatgatggac1020ggcctgatgcaaggcgcagaccgcgatttggtaaaagtatggcaaaaacaaaacgaat
ac1080cgttttgacaacattatggtcaacaccaaaaccgttgcagttgagccgaaagaagacggc1190gttta
cgttacctttgaaggcgcgaacgcgcctaaagagccgcaacgctacgatgccgta1200ttggttgccgccggcc
gcgcgcccaacggcaaactcatcagcgcggaaaaagcaggcgtt126010gccgtaaccgatcgcggcttcatcg
aagtggacaaacaaatgcgtaccaatgtgccgcac1320atctacgccatcggcgacatcgtcggtcagccgatg
ttggcgcacaaagccgttcacgaa1380ggccacgttgccgccgaaaactgcgccggccacaaagcctacttcga
cgcacgcgtgatt1990ccgggcgttgcctacacttcccccgaagtggcgtgggtgggcgaaaccgaactgtccg
cc1500aaagcctccggccgcaaaatcaccaaagccaacttcccgtgggcggcttccggccgtgcg156015att
gccaacggttgcgacaagccgtttaccaagctgatttttgatgccgaaaccggccgc1620atcatcggcggcgg
cattgtcggtccgaacggtggcgatatgatcggcgaagtctgcctt16B0gccatcgaaatgggctgcgacgcgg
cagacatcggcaaaaccatccacccgcacccgacc1740ttgggcgaatccatcggtatggcggcggaagtggca
ttgggtacttgtaccgacctgcct1800ccgcaaaagaaaaaaggatccagactcaagatggacaaattgaaact
caaggggatgagc186020tatgcaatgtgcttgaatacctttgtgttgaagaaagaagtctccgaaacgcagca
tggg1920acaatactcattaaggttgagtacaaaggggaagatgcaccctgcaagattcctttctcc1980acg
gaggatggacaagggaaagctcacaatggcagactgatcacagccaatccagtggtg2040accaagaaggagga
gcctgtcaacattgaggctgaacct.ccttttggggaaagtaatata2100gtaattggaattggagacaaagcc
ctgaaaatcaactggtacaggaagggaagctcgatt216025gggaagatgttcgaggccactgccagaggtgca
aggcgcatggccatcttgggagacaca2220gcctgggactttggttcagtgggtggttaaggatcc2256<210
> 9530<211> 749<212> PRT<213> Escherichia coli<220>35<22l> CHAIN<222>
(1)..(794)<223> Aminoacidic sequence of the PAZ3<900> 4540His His His His
His His Met Val Asp Lys ArgMet Ala Leu Val Glu I151015Leu Lys Val Pro Asp
Ile Gly GlyHis Glu AsnVal Asp Ile Ile Ala20253045Val Glu Val Asn Val Gly
Asp ThrIle Ala ValAsp Asp Thr Leu Ile359095 Thr Leu Asp Met Asn Ser Met Asp
Val Pro Ala Glu Val Ala Gly Val 50 50 55 60 Val Lys Glu Val Lys Val Lys Val
Gly Asp Lys Ile Ser Glu Gly Gly 65 70 75 80 55 Leu Ile Val Val Val Glu Ala
Glu Gly Thr Ala Ala Ala Pro Lys Ala 85 90 95 60 Glu Ala Ala Ala Ala Pro Ala
Gln Glu Ala Pro Lys Ala Ala Ala Pro l00 105 110 



Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu Tyr Asp
115120125ValValValLeuGlyGlyGlyProGlyGlyTyrSerAlaAlaPheAla1301351405AlaAlaAs
pGluGlyLeuLysValAlaIleValGluArgTyrLysThr195150155160LeuGlyGlyValCysLeuAsnVa
lGlyCysIleProSerLysAlaLeu10165l70l75LeuHisAsnAlaAlaValIleAspGluValArgHisLeu
AlaAlaAsn18018519015GlyIleLysTyrProGluProGluLeuAspIleAspMetLeuArgAla1952002
05TyrLysAspGlyValValSexArgLeuThrGlyGlyLeuAlaGlyMet2I021522020AlaLysSerArgLy
sValAspValIleGlnGlyAspGlyGlnPheLeu225230235240AspProHisHisLeuGluValSerLeuTh
rAlaGlyAspAlaTyrGlu25245250255GlnAlaAlaProThrGlyGluLysLysIleValAlaPheLysAsn
Cys26026527030IleIleAlaAlaGlySerArgValThrLysLeuProPheIleProGlu275280285AspP
roArgIleIleAspSerSerGlyAlaLeuAlaLeuLysGluVal29029530035ProGlyLysLeuLeuIleIl
eGlyGlyGlyIleIleGlyLeuGluMet305310315320GlyThrValTyrSerThrLeuGlySerArgLeuAs
pValValGluMet40325330335MetAspGlyLeuMetGlnGlyAlaAspArgAspLeuValLysValTrp340
34535045GlnLysGlnAsnGluTyrArgPheAspAsnIleMetValAsnThrLys355360365ThrValAlaV
alGluProLysGluAspGlyValTyrValThrPheGlu37037538050GlyAlaAsnAlaProLysGluProGl
nArgTyrAspAlaValLeuVal385390395400AlaAlaGlyArgAlaProAsnGlyLysLeuIleSerAlaGl
uLysAla55905410915GlyValAlaValThrAspArgGlyPheIleGluValAspLysGlnMet920425930
60ArgThrAsnValProHisIleTyrAlaIleGlyAspIleValGlyGln435490445 8g   Pro Met
Leu Ala His Lys Ala Val His Glu Gly His Val Ala Ala Glu 950 955 960 5 Asn
Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val Ile Pro Gly 965 970 475 480
Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr Glu Leu 485 990 495
10 Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr Lys Ala Asn Phe Pro Trp 500 505
510 Ala Ala Ser Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro Phe Thr 15 515
520 525 Lys Leu Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly G1y Gly Ile 530
535 590 20 Val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu Ala Ile
545 550 555 560 25 Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His
Pro His 565 570 575 Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala Leu Gly
Thr Cys 580 5B5 590 Thr Asp Leu Pro Pro Gln Lys Lys Lys Gly Ser Arg Leu Lys
Met Asp 30 595 600 605 Lys Leu Lys Leu Lys Gly Met Ser Tyr Ala Met Cys Leu
Asn Thr Phe 610 6l5 620 35 Val Leu Lys Lys Glu Val Ser Glu Thr His Gly Thr
Ile Leu Ile Lys 625 630 635 640 Val Glu Tyr Lys Gly Glu Asp Ala Pro Cys Lys
Ile Pro Phe Ser Thr 645 650 655 40 Glu Asp Gly Gln Gly Lys Ala His Asn Gly
Arg Leu Ile Thr Ala Asn 660 665 670 Pro Val Val Thr Lys Lys Glu Glu Pro Val
Asn Ile Glu Ala Glu Pro 45 675 680 685 Pro Phe Gly Glu Ser Asn Ile Val Ile
Gly Ile Gly Asp Lys Ala Leu 690 695 700 SO Lys Ile Asn Trp Tyr Arg Lys Gly
Ser Ser Ile Gly Lys Met Phe Glu 705 710 715 720 Ala Thr Ala Arg Gly Ala Arg
Arg Met Ala Ile Leu Gly Asp Thr Ala 725 730 735 55 Trp Asp Phe Gly Ser Val
Gly Gly 790 60 <210> 46 <211> 426 89   <212> DNA c213> Escherichia coli
<220>5<221> gene<222> (1)..(926)<223> Nucleotidic sequence codingfor the
aminoacids.286 to 426 oftheDEN-4 envelope protein10<900> 46aaagtccgta
tggagaaatt gagaatcaag.ggaatgtcatacacgatgtgttcaggaaag60ttttcaattg acaaagagat
ggcagaaacacagcatgggacaacagtggtgaaagtcaag120tatgaaggtg ctggagctcc
gtgtaaagtccccatagagataagagatgtaaacaaggaa180aaagtggttg ggcgtatcat
ctcatccacccctttggctgagaataccaacagtgtaacc24015aacatagaat tagaaccccc
ctttggggacagctacatagtgataggtgttggaaacagc300gcattaacac tccattggtt
caggaaagggagttccattggcaagatgtttgagtccaca360tacagaggtg caaaacgaat
ggccattctaggtgaaacagcttgggattttggttccgtt420ggtgga42620<210> 47<211>
615<212> DNA<213> Escherichia coli25<220><221> gene<222> (1)..(615)<223>
Nucleotidic sequence coding for the quimeric protein in the30plasmid pID1
<400> 97 atgggccacc aaagtgcccg 35 ggcgacacta aaagtgcgta ttttcaattg
tatgaaggtg aaagtggttg 40 aacatagaat gcattaacac tacagaggtg ggtggataag 45 50
55 accaccacca acattggcgg ttgctgtgga tggagaaatt acaaagagat ctggagctcc
ggcgtatcat tagaaccccc tccattggtt caaaacgaat gatcc <210> 48 <211> 192 <212>
PRT <213> Escherichia coli 



ccacgccatg aacagaaaat cgataccctg gagaatcaag ggcagaaaca gtgtaaagtc
ctcatccacc ctttggggac caggaaaggg ggccattcta gtagataaaa gtagatatta
attactttgg ggaatgtcat cagcatggga cccatagaga cctttggctg agctacatag
agttccattg ggtgaaacag <220> <221> CHAIN <222> (1)..(192) <223> Aminoacidic
sequence of the PID1 gaatggcttt tcgcggttga atctagattt acacgatgtg caacagtggt
taagagatgt agaataccaa tgataggtgt gcaagatgtt cttgggattt agttgaattg 60
agtaaacgtg 12C ggatctagac 18C ttcaggaaag 29C gaaagtcaag 30C aaacaaggaa 36C
cagtgtaacc 92C tggaaacagc 48C tgagtccaca 59C tggttccgtt 60C 61~ <900> 48
His His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15
60 Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30
90   Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 90
95 S Thr Leu Asp Lys Val Arg Met Glu Lys Leu Arg Ile Lys Gly Met Ser 50 55
60 10 Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met Ala Glu 65 70
75 80 Thr Gln His Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly Ala Gly 85 90
95 Ala Pro Cys Lys Val Pro Ile Glu Ile Arg Asp Val Asn Lys Glu Lys 15 100
105 110 Val Val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn Thr Asn 115
120 125 20 Sex Val Thr Asn Ile Glu Leu Glu Arg Pro Leu Asp Ser Tyr Ile Val
l30 135 190 25 Ile Gly Val Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg Lys
Gly 145 150 155 160 Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly Ala
Lys Arg 165 170 175 Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val
Gly Gly 30 1B0 185 190 35 <210> 99 <2l1> 2291 <2l2> DNA <2l3> Escherichia
coli 40 <220> <221> gene <222> (1)..(2291) <223> Nucleotidic sequence
coding for the quimeric protein in the 45 plasmid pID2 <900> 49 atgggccacc
aaagtgcccg 50 ggcgacacta gagaaattga aaagagatgg ggagctccgt cgtatcatct 55
gaacccccct cattggttca aaacgaatgg tcgatgaatt aaagtcggcg 60 gcagccgctc
gctcctgctc accaccacca acattggcgg ttgctgtgga gaatcaaggg cagaaacaca
gtaaagtccc catccacccc ttggggacag ggaaagggag ccattctagg cgatggacgt
acaaaatctc ctaaagccga cgcaagccgc ccacgccatg aacagaaaat cgataccctg
aatgtcatac gcatgggaca catagagata tttggctgag ctacatagtg ttccattggc
tgaaacagct acctgctgaa tgaaggtg.gt agcggctgcc gcaattcggc gtagataaaa
gtagatatta attactttgg acgatgtgtt acagtggtga agagatgtaa aataccaaca
ataggtgttg aagatgtttg tgggattttg gttgcaggcg ttgattgtcg gccccggcgc
ggttctgccg gaatggcttt tcgcggttga atctagacaa caggaaagtt aagtcaagta
acaaggaaaa gtgtaaccaa gaaacagcgc agtccacata gtagcgttgg tagtcaaaga
tcgttgaagc aagaagcccc atgccgagta agttgaattg 60 agtaaacgtg 120 agtccgtatg
180 ttcaattgac 290 tgaaggtgct 300 agtggttggg 360 catagaatta 920 attaacactc
980 cagaggtgca 590 tggactgaat 600 agttaaagtt 660 tgaaggcacg 720 taaagctgcc
780 cgacgtggtc 840 91
gtattgggtggcggtcccggcggttactccgctgcatttgccgctgccgatgaaggcttg900aaagtcgccatc
gtcgaacgttacaaaactttgggcggcgtttgcctgaacgtcggctgt960atcccttccaaagccttgttgcac
aatgccgccgttatcgacgaagtgcgccacttggct1020gccaacggtatcaaataccccgagccggaactcga
catcgatatgcttcgcgcctacaaa10B05gacggcgtagtttcccgcctcacgggcggtttggcaggtatggcg
aaaagccgtaaagtg1140gacgttatccaaggcgacgggcaattcttagatccgcaccacttggaagtgtcgct
gact1200gccggcgacgcgtacgaacaggcagcccctaccggcgagaaaaaaatcgttgccttcaaa1260aac
tgtatcattgcagcaggcagccgcgtaaccaaactgcctttcattcctgaagatccg1320cgcatcatcgattc
cagcggcgcattggctctgaaagaagtaccgggcaaactgctgattl38010atcggcggcggcattatcggcct
cgagatgggtacggtttacagcacgctgggttcgcgt1990ttggatgtggttgaaatgatggacggcctgatgc
aaggcgcagaccgcgatttggtaaaa1500gtatggcaaaaacaaaacgaataccgttttgacaacattatggtc
aacaccaaaaccgtt1560gcagttgagccgaaagaagacggcgtttacgttacctttgaaggcgcgaacgcgcc
taaa1620gagccgcaacgctacgatgccgtattggttgccgccggccgcgcgcccaacggcaaactc168015a
tcagcgcggaaaaagcaggcgttgccgtaaccgatcgcggcttcatcgaagtggacaaa1740caaatgcgtacc
aatgtgccgcacatctacgccatcggcgacatcgtcggtcagccgatg1800ttggcgcacaaagccgttcacga
aggccacgttgccgccgaaaactgcgccggccacaaa1860gcctacttcgacgcacgcgtgattccgggcgttg
cctacacttcccccgaagtggcgtgg1920gtgggcgaaaccgaactgtccgccaaagcctccggccgcaaaatc
accaaagccaacttc19S020ccgtgggcggcttccggccgtgcgattgccaacggttgcgacaagccgtttacc
aagctg2090atttttgatgccgaaaccggccgcatcatcggcggcggcattgtcggtccgaacggtggc2100g
atatgatcggcgaagtctgccttgccatcgaaatgggctgcgacgcggcagacatcggc2160aaaaccatccac
ccgcacccgggcgaatccatcggtatggcggcggaagtggcattgggt2220acttgtaccgacaaaaaaaaa22
9125<210> 50<211> 747<212> PRT30<213> Escherichia coli<220><221> CHAIN<222>
(1)..(797)3S<223> Aminoacidic sequence of thePID2 40 <900> 50 His His His
His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15 



Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 45 35 90 95
Thr Leu Asp Leu Asp Lys Val Arg Met Glu Lys Leu Arg Ile Lys Gly 50 55 60 50
Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met 65 70 75 80
55 Ala Glu Thr Gln His Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly 85 90 95
Ala Gly Ala Pro Cys Lys Val Pro Ile Glu Ile Arg Asp Val Asn Lys 100 105 110
Glu Lys Val Val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn 60 115 l20
125 92   Thr Asn Ser Val Thr Asn Ile Glu Leu Glu Arg Pro Leu Asp Ser Tyr
130 135 190 Ile Val Ile Gly Val Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg
$ l45 150 155 160 Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg
Gly Ala 165 170 175 10 Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe
Gly Ser Val 180 185 190 15 Gly Gly Leu Asn Ser Met Asn Ser Met Asp Val Pro
Ala Glu Val Ala 195 200 205 Gly Val Val Lys Glu Val Lys Val Lys Val Gly Asp
Lys Ile Ser Glu 210 2l5 220 Gly Gly Leu Ile Val Val Val Glu Ala Glu Gly Thr
Ala Ala Ala Pro 20 225 230 235 240 Lys Ala Glu Ala Ala Ala Ala Pro Ala Gln
Glu Ala Pro Lys Ala Ala 295 250 255 25 Ala Pro Ala Pro Gln Ala Ala Gln Phe
Gly Gly Ser Ala Asp Ala Glu 260 265 270 30 Tyr Asp Val Val Val Leu Gly Gly
Gly Pro Gly Gly Tyr Ser Ala Ala 275 280 285 Phe Ala Ala Ala Asp Glu Gly Leu
Lys Val Ala Ile Val Glu Arg Tyr 290 295 300 Lys Thr Leu Gly Gly Val Cys Leu
Asn Val Gly Cys Ile Pro Ser Lys 35 305 310 315 320 Ala Leu Leu His Asn Ala
Ala Val Ile Asp Glu Val Arg His Leu Ala 325 330 335 40 Ala Asn Gly Ile Lys
Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu 340 345 350 45 Arg Ala Tyr Lys
Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala 355 360 365 Gly Met Ala Lys
Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly Gln 370 375 380 Phe Leu Asp Pro
His His Leu Glu Val Ser Leu Thr Ala Gly Asp Ala 50 385 390 395 400 Tyr Glu
Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val Ala Phe Lys 405 410 915 55 Asn
Cys Ile Ile Ala Ala Gly Ser Arg Val Thr Lys Leu Pro Phe Ile 420 925 930 60
Pro Glu Asp Pro Arg Ile Ile Asp Ser Ser Gly Ala Leu Ala Leu Lys 435 940 445
Glu Val Pro Gly Lys Leu Leu Ile Ile Gly Gly Gly Ile Ile Gly Leu 93
450955960GluMetGlyThrValTyrSerThrLeuGlySerArgLeuAspValVal9654709754805GluMe
tMetAspGlyLeuMetGlnGlyAlaAspArgAspLeuValLys985990495ValTrpGlnLysGlnAsnGluTy
rArgPheAspAsnIleMetValAsn10500505510ThrLysThrValAlaValGluProLysGluAspGlyVal
TyrValThr51552052515PheGluGlyAlaAsnAlaProLysGluProGlnArgTyrAspAlaVal5305355
90LeuValAlaAlaGlyArgAlaProAsnGlyLysLeuIleSerAlaGlu54555055556020LysAlaGlyVa
lAlaValThrAspArgGlyPheIleGluValAspLys565570575GlnMetArgThrAsnValProHisIleTy
rAlaIleGlyAspIleVal25580585590GlyGlnProMetLeuAlaHisLysAlaValHisGluGlyHisVal
Ala59560060530AlaGluAsnCysAlaGlyHisLysAlaTyrPheAspAlaArgValIle610615620ProG
lyValAlaTyrThrSerProGluValAlaTrpValGlyGluThr62563063569035GluLeuSerAlaLysAl
aSerGlyArgLysIleThrLysAlaAsnPhe645650655ProTrpAlaAlaSerGlyArgAlaIleAlaAsnGl
yCysAspLysPro40660665670PheThrLysLeuIlePheAspAlaGluThrGlyArgIleIleGlyGly675
68068545GlyIleValGlyProAsnGlyGlyAspMetIleGlyGluValCysLeu690695700AlaIleGluM
etGlyCysAspAlaAlaAspIleGlyLysThrIleHis70571071572050ProHisProGlyGluSerIleGl
yMetAlaAlaGluValAlaLeuGly725730735ThrCysThrAspLeuProProGlnLysLysLys55790795
<210> 51 <211> 2256 60 <212> DNA <213> Escherichia coli 94   <220><221>
gene<222> (1)..(2256)S<223> Nucleotidic sequence codingfor the quimeric
protein in theplasmid pID3<900>
51atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg6010aaagtgccc
gacattggcggacacgaaaatgtagatattatcgcggttgaagtaaacgtg120ggcgacactattgctgtggac
gataccctgattactttggatctagaaatggacgtacct180gctgaagttgcaggcgtagtcaaagaagttaaa
gttaaagtcggcgacaaaatctctgaa290ggtggtttgattgtcgtcgttgaagctgaaggcacggcagccgct
cctaaagccgaagcg300gctgccgccccggcgcaagaagcccctaaagctgccgctcctgctccgcaagccgcg
caa36015ttcggcggttctgccgatgccgagtacgacgtggtcgtattgggtggcggtcccggcggt920tact
ccgctgcatttgccgctgccgatgaaggcttgaaagtcgccatcgtcgaacgttac980aaaactttgggcggcg
tttgcctgaacgtcggctgtatcccttccaaagccttgttgcac590aatgccgccgttatcgacgaagtgcgcc
acttggctgccaacggtatcaaataccccgag600ccggaactcgacatcgatatgcttcgcgcctacaaagacg
gcgtagtttcccgcctcacg66020ggcggtttggcaggtatggcgaaaagccgtaaagtggacgttatccaagg
cgacgggcaa720ttcttagatccgcaccacttggaagtgtcgctgactgccggcgacgcgtacgaacaggca78
0gcccctaccggcgagaaaaaaatcgttgccttcaaaaactgtatcattgcagcaggcagcB90cgcgtaaccaa
actgcctttcattcctgaagatccgcgcatcatcgattccagcggcgca900ttggctctgaaagaagtaccggg
caaactgctgattatcggcggcggcattatcggcctc96025gagatgggtacggtttacagcacgctgggttcg
cgtttggatgtggttgaaatgatggac1020ggcctgatgcaaggcgcagaccgcgatttggtaaaagtatggca
aaaacaaaacgaatac1080cgttttgacaacattatggtcaacaccaaaaccgttgcagttgagccgaaagaag
acggc1140gtttacgttacctttgaaggcgcgaacgcgcctaaagagccgcaacgctacgatgccgta1200tt
ggttgccgccggccgcgcgcccaacggcaaactcatcagcgcggaaaaagcaggcgtt126030gccgtaaccga
tcgcggcttcatcgaagtggacaaacaaatgcgtaccaatgtgccgcacZ320atctacgccatcggcgacatcg
tcggtcagccgatgttggcgcacaaagccgttcacgaa1380ggccacgttgccgccgaaaactgcgccggccac
aaagcctacttcgacgcacgcgtgatt1440ccgggcgttgcctacacttcccccgaagtggcgtgggtgggcga
aaccgaactgtccgcc1500aaagcctccggccgcaaaatcaccaaagccaacttcccgtgggcggcttccggcc
gtgcg156035attgccaacggttgcgacaagccgtttaccaagctgatttttgatgccgaaaccggccgc1620
atcatcggcggcggcattgtcggtccgaacggtggcgatatgatcggcgaagtctgcctt1680gccatcgaaat
gggctgcgacgcggcagacatcggcaaaaccatccacccgcacccgacc1740ttgggcgaatccatcggtatgg
cggcggaagtggcattgggtacttgtaccgacctgcct1800ccgcaaaagaaaaaaggatccaaagtgcgtatg
gagaaattgagaatcaagggaatgtca186040tacacgatgtgttcaggaaagttttcaattgacaaagagatg
gcagaaacacagcatgggl920acaacagtggtgaaagtcaagtatgaaggtgctggagctccgtgtaaagtccc
catagag1980ataagagatgtaaacaaggaaaaagtggttgggcgtatcatctcatccacccctttggct2040
gagaataccaacagtgtaaccaacatagaattagaacccccctttggggacagctacata2100gtgataggtgt
tggaaacagcgcattaacactccattggttcaggaaagggagttccatt216045ggcaagatgtttgagtccac
atacagaggtgcaaaacgaatggccattctaggtgaaaca2220gcttgggattttggttcggttggtggctaag
gatcc2256 



50 55 60 <210> 52 <211> 749 <212> PRT <213> Escherichia coli <220> <221>
CHAIN <222> (1)..(749) <223> Aminoacidic sequence of the PID3 <900> 52 His
His His His His His Met Val Asp Lys Arg Met Ala Leu Val Glu 1 5 10 15 95
Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30 $
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 90 45 10
Thr Leu Asp Met Asn Ser Met Asp Val Pro Ala Glu Val Ala Gly Val 50 55 60
Val Lys Glu Val Lys Val Lys Val Gly Asp Lys Ile Ser Glu Gly Gly 65 70 75 80
Leu Ile Val Val Val Glu Ala Glu Gly Thr Ala Ala Ala Pro Lys Ala 15 85 90 95
Glu Ala Ala Ala Ala Pro Ala Gln Glu Ala Pro Lys Ala Ala Ala Pro 100 105 110
20 Ala Pro Gln Ala Ala Gln Phe Gly Gly Ser Ala Asp Ala Glu Tyr Asp 115 120
l25 25 Val Val Val Leu Gly Gly Gly Pro Gly Gly Tyr Ser Ala Ala Phe Ala l30
135 140 Ala Ala Asp Glu Gly Leu Lys Val Ala Ile Val Glu Arg Tyr Lys Thr 195
150 155 160 Leu Gly Gly Val Cys Leu Asn Val Gly Cys Ile Pro Ser Lys Ala Leu
30 165 170 175 Leu His Asn Ala Ala Val Ile Asp Glu Val Arg His Leu Ala Ala
Asn 180 185 190 35 Gly Ile Lys Tyr Pro Glu Pro Glu Leu Asp Ile Asp Met Leu
Arg Ala 195 200 205 Tyr Lys Asp Gly Val Val Ser Arg Leu Thr Gly Gly Leu Ala
Gly Met 210 215 220 40 Ala Lys Ser Arg Lys Val Asp Val Ile Gln Gly Asp Gly
Gln Phe Leu 225 230 235 290 Asp Pro His His Leu Glu Val Ser Leu Thr Ala Gly
Asp Ala Tyr Glu 45 245 250 255 Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile Val
Ala Phe Lys Asn Cys 260 265 270 SO Ile Ile Ala Ala Gly Ser Arg Val Thr Lys
Leu Pro Phe Ile Pro Glu 275 280 285 55 Asp Pro Arg Ile Ile Asp Ser Ser Gly
Ala Leu Ala Leu Lys Glu Val 290 295 300 Pro Gly Lys Leu Leu Ile Ile Gly Gly
Gly Ile Ile Gly Leu Glu Met 305 310 315 320 Gly Thr Val Tyr Ser Thr Leu Gly
Ser Arg Leu Asp Val Val Glu Met 60 325 330 335 96   Met Asp Gly Leu Met Gln
Gly Ala Asp Arg Asp Leu Val Lys Val Trp 390 345 350 Gln Lys Gln Asn Glu Tyr
Arg Phe Asp Asn Ile Met Val Asn Thr Lys 5 355 360 365 Thr Val Ala Val Glu
Pro Lys Glu Asp Gly Val Tyr Val Thr Phe Glu 370 375 380 1~ Gly Ala Asn Ala
Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val Leu Val 385 390 395 400 1$ Ala Ala
Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu Lys Ala 405 410 915 Gly Val
Ala Va1 Thr Asp Arg Gly Phe Ile Glu Val Asp Lys Gln Met 920 925 430 Arg Thr
Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile Val Gly Gln 2~ 435 940 445 



Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala Ala Glu 450 455 960
25 Asn Cys Ala G1y His Lys Ala Tyr Phe Asp Ala Arg Val Ile Pro Gly 965 970
975 980 30 Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly Glu Thr Glu Leu
985 490 995 Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr Lys Ala Asn Phe Pro Trp
500 505 510 Ala Ala Ser Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro Phe Thr
35 515 520 525 Lys Leu Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly Gly Gly
Ile 530 535 540 40 Val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu
Ala Ile 595 550 555 560 45 Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr
Tle His Pro His 565 570 575 Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala
Leu Gly Thr Cys 580 585 590 Thr Asp Leu Pro Pro Gln Lys Lys Lys Gly Ser Lys
Val Arg Met Glu 50 595 600 605 Lys Leu Arg Ile Lys Gly Met Ser Tyr Thr Met
Cys Ser Gly Lys Phe 610 615 620 SS 5er Ile Asp Lys Glu Met Ala Glu Thr Gln
His Gly Thr Thr Val Val 625 630 635 640 60 Lys Val Lys Tyr Glu Gly Ala Gly
Ala Pro Cys Lys Val Pro Ile Glu 695 650 655 Ile Arg Asp Val Asn Lys Glu Lys
Val Val Gly Arg Ile Ile Ser Ser 97   660 665 670 5 Thr Pro Leu Ala Glu Asn
Thr Asn Ser Val Thr Asn Ile Glu Leu Glu 675 680 685 Arg Pro Leu Asp Ser Tyr
Ile Val Ile Gly Val Gly Asn Ser Ala Leu 690 695 700 Thr Leu His Trp Phe Arg
Lys Gly Sex Ser Ile Gly Lys Met Phe Glu 10 705 710 715 720 Ser Thr Tyr Arg
Gly Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala 725 730 735 1$ Trp Asp Phe
Gly Ser Val Gly Gly 790 <210> 5320<211> 2699c212> DNA<213> Escherichia
coli<220>25<221> gene<222> (1)..(2694)<223> Nucleotidic sequence codingfor
the quimeric protein in theplasmid pD4D230<400>
53atgggccaccaccaccaccaccacgccatggtagataaaagaatggctttagttgaattg60aaagtgcccga
cattggcggacacgaaaatgtagatattatcgcggttgaagtaaacgtg120ggcgacactattgctgtggacga
taccctgattactttggatctagacaaagtccgtatg1B0gagaaattgagaatcaagggaatgtcatacacgat
gtgttcaggaaagttttcaattgac29035aaagagatggcagaaacacagcatgggacaacagtggtgaaagtc
aagtatgaaggtgct300ggagctccgtgtaaagtccccatagagataagagatgtaaacaaggaaaaagtggtt
ggg360cgtatcatctcatccacccctttggctgagaataccaacagtgtaaccaacatagaatta420gaaccc
ccctttggggacagctacatagtgataggtgttggaaacagcgcattaacactc480cattggttcaggaaaggg
agttccattggcaagatgtttgagtccacatacagaggtgca54040aaacgaatggccattctaggtgaaacag
cttgggattttggttccgttggtggtcttcta600gaaatggacgtacctgctgaagttgcaggcgtagtcaaag
aagttaaagttaaagtcggc660acaaaatct gct as t g gg ggttt att tc g 9tc tt as g g
g gct as cac g ggca cc ct g9 g
g720cctaaagccgaagcggctgccgccccggcgcaagaagcccctaaagctgccgctcctgct780ccgcaagc
cgegcaattcggcggttctgccgatgccgagtacgacgtggtcgtattgggt84045ggcggtcccggcggttac
tccgctgcatttgccgctgccgatgaaggcttgaaagtcgcc900atcgtcgaacgttacaaaactttgggcggc
gtttgcctgaacgtcggctgtatcccttcc960aaagccttgttgcacaatgccgccgttatcgacgaagtgcgc
cacttggctgccaacggtl020atcaaataccccgagccggaactcgacatcgatatgcttcgcgcctacaaaga
cggcgta1080gtttcccgcctcacgggcggtttggcaggtatggcgaaaagccgtaaagtggacgttatc1190
50caaggcgacgggcaattcttagatccgcaccacttggaagtgtcgctgactgccggcgac1200gcgtacgaa
caggcagcccctaccggcgagaaaaaaatcgttgccttcaaaaactgtatc1260attgcagcaggcagccgcgt
aaccaaactgcctttcattcctgaagatccgcgcatcatc1320gattccagcggcgcattggctctgaaagaag
taccgggcaaactgctgattatcggcggc1380ggcattatcggcctcgagatgggtacggtttacagcacgctg
ggttcgcgtttggatgtg144055gttgaaatgatggacggcctgatgcaaggcgcagaccgcgatttggtaaaa
gtatggcaa1500aaacaaaacgaataccgttttgacaacattatggtcaacaccaaaaccgttgcagttgag15
60ccgaaagaagacggcgtttacgttacctttgaaggcgcgaacgcgcctaaagagccgcaa1620cgctacgat
gccgtattggttgccgccggccgcgcgcccaacggcaaactcatcagcgcg1680gaaaaagcaggcgttgccgt
aaccgatcgcggcttcatcgaagtggacaaacaaatgcgt179060accaatgtgccgcacatctacgccatcgg
cgacatcgtcggtcagccgatgttggcgcac1800aaagccgttcacgaaggccacgttgccgccgaaaactgcg
ccggccacaaagcctacttc1860 98   gacgcacgcg tgattccggg cgttgcctac acttcccccg
aagtggcgtg ggtgggcgaa 1920 accgaactgt ccgccaaagc ctccggccgc aaaatcacca
aagccaactt cccgtgggcg 1980 gcttccggcc gtgcgattgc caacggttgc gacaagccgt
ttaccaagct gatttttgat 2040 gccgaaaccg gccgcatcat cggcggcggc attgtcggtc
cgaacggtgg cgatatgatc 2100 S ggcgaagtct gccttgccat cgaaatgggc tgcgacgcgg
cagacatcgg caaaaccatc 2160 cacccgcacc cgaccttggg cgaatccatc ggtatggcgg
cggaagtggc attgggtact 2220 tgtaccgacc tgcctccgca aaagaaaaaa ggatccgaca
ggctgagaat ggacaaacta 2280 cagctcaaag gaatgtcata ctctatgtgt acaggaaagt
ttaaaattgt gaaggaaata 2340 gcagaaacac aacatggaac aatagttatc agagtacaat
atgaagggga cggctctcca 2900 10 tgtaagatcc cttttgagat aatggatttg gaaaaaagac
acgtcttagg tcgcctgatt 2460 acagttaacc cgatcgtaac agaaaaagat agcccagtca
acatagaagc agaacctcca 2520 ttcggagaca gctacatcat cataggagta gagccgggac
aattgaaact caactggttt 2580 aagaaaggaa gttccatcgg ccaaatgttt gagacaacaa
tgagaggagc gaagagaatg 2640 gccattttag gtgacacagc ctgggatttt gggtctctgg
gtggttaagg atcc 2694 15 <210> 54 <211> 891 <212> PRT 20 <213> Escherichia
coli <220> <22l> CHAIN <222> (1)..(891) 25 <223> Aminoacidic sequence of
the PD4D2 30 <400> 59 His His His His His His Met Val Asp Lys Arg Met Ala
Leu Val Glu 1 5 10 15 



Leu Lys Val Pro Asp Ile Gly Gly His Glu Asn Val Asp Ile Ile Ala 20 25 30
Val Glu Val Asn Val Gly Asp Thr Ile Ala Val Asp Asp Thr Leu Ile 35 35 90 95
Thr Leu Asp Leu Asp Lys Val Arg Met Glu Lys Leu Arg Ile Lys Gly 50 55 60 40
Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met 65 70 75 80
45 Ala Glu Thr Gln His Gly Thr Thr Val Val Lys Val Lys Tyr Glu Gly 85 90 95
Ala Gly Ala Pro Cys Lys Val Pro Ile Glu Ile Arg Asp Val Asn Lys 100 105 110
Glu Lys Val Val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn SO 1l5 120
125 Thr Asn Ser Val Thr Asn Ile Glu Leu Glu Arg Pro Leu Asp Ser Tyr 130 135
140 55 Ile Val Ile Gly Val Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg 145
150 155 160 60 Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
Ala 165 170 175 Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
Val 99
180185190GlyGlyLeuLeuGluMetAsnSerMetAspValProAlaGluValAla195200205GlyValVal
LysGluValLysValLysValGlyAspLysIleSerGlu2102l5220GlyGlyLeuIleValValValGluAla
GluGlyThrAlaAlaAlaPro10225230235240LysAlaGluAlaAlaAlaAlaProAlaGlnGluAlaProL
ysAlaAla2452502551$AlaProAlaProGlnAlaAlaGlnPheGlyGlySerAlaAspAlaGlu26026527
0TyrAspValValValLeuGlyGlyGlyProGlyGlyTyrSerAlaAla27528028520PheAlaAlaAlaAsp
GluGlyLeuLysValAlaIleValGluArgTyr290295300LysThrLeuGlyGlyValCysLeuAsnValGly
CysIleProSerLys25305310315320AlaLeuLeuHisAsnAlaAlaValIleAspGluValArgHisLeuA
la32533033530AlaAsnGlyIleLysTyrProGluProGluLeuAspIleAspMetLeu340395350ArgAl
aTyrLysAspGlyValValSerArgLeuThrGlyGlyLeuAla35536036535GlyMetAlaLysSerArgLys
ValAspValIleGlnGlyAspGlyGln370375380PheLeuAspProHisHisLeuGluValSerLeuThrAla
GlyAspAla40385390395900i Tyr Glu Gln Ala Ala Pro Thr Gly Glu Lys Lys Ile
Val Ala Phe
Lys4059104154$AsnCysIleIleAlaAlaGlySerArgValThrLysLeuProPheIle420425930ProG
luAspProArgIleIleAspSerSerGlyAlaLeuAlaLeuLys93599049550GluValProGlyLysLeuLe
uIleIleGlyGlyGlyIleIleGlyLeu450455960GluMetGlyThrValTyrSerThrLeuGlySerArgLe
uAspValVal55965970975480GluMetMetAspGlyLeuMetGlnGlyAlaAspArgAspLeuValLys985
990495HOValTrpGlnLysGlnAsnGluTyrArgPheAspAsnIleMetValAsn500505510 100   Thr
Lys Thr Val Ala Val Glu Pro Lys Glu Asp Gly Val Tyr Val Thr 515 520 525 S
Phe Glu Gly Ala Asn Ala Pro Lys Glu Pro Gln Arg Tyr Asp Ala Val 530 535 540
10 Leu Val Ala Ala Gly Arg Ala Pro Asn Gly Lys Leu Ile Ser Ala Glu 545 550
555 560 Lys Ala Gly Val Ala Val Thr Asp Arg Gly Phe Ile Glu Val Asp Lys 565
570 575 Gln Met Arg Thr Asn Val Pro His Ile Tyr Ala Ile Gly Asp Ile Val 15
580 585 590 Gly Gln Pro Met Leu Ala His Lys Ala Val His Glu Gly His Val Ala
595 600 605 20 Ala Glu Asn Cys Ala Gly His Lys Ala Tyr Phe Asp Ala Arg Val
Ile 6l0 615 620 25 Pro Gly Val Ala Tyr Thr Ser Pro Glu Val Ala Trp Val Gly
Glu Thr 625 630 635 640 Glu Leu Ser Ala Lys Ala Ser Gly Arg Lys Ile Thr Lys
Ala Asn Phe 645 650 655 



Pro Trp Ala Ala Ser Gly Arg Ala Ile Ala Asn Gly Cys Asp Lys Pro 30 660 665
670 Phe Thr Lys Leu Ile Phe Asp Ala Glu Thr Gly Arg Ile Ile Gly Gly 675 680
685 35 Gly Ile Val Gly Pro Asn Gly Gly Asp Met Ile Gly Glu Val Cys Leu 690
695 700 40 Ala Ile Glu Met Gly Cys Asp Ala Ala Asp Ile Gly Lys Thr Ile His
705 710 715 720 i Pro His Pro Gly Glu Ser Ile Gly Met Ala Ala Glu Val Ala
Leu Gly 725 730 735 Thr Cys Thr Asp Leu Pro Pro Gln Lys Lys Lys Gly Ser Arg
Leu Arg 45 740 795 750 Met Asp Lys Leu Gln Leu Lys Gly Met Ser Tyr Ser Met
Cys Thr Gly 755 760 765 50 Lys Phe Lys Ile Val Lys Glu Ile Ala Glu Thr Gln
His Gly Thr Ile 770 775 780 55 Val Ile Arg Val Gln Tyr Glu Gly Asp Gly Ser
Pro Cys Lys Ile Pro 785 790 795 800 Phe Glu Ile Met Asp Leu Glu Lys Arg His
Val Leu Gly Arg Leu Ile 805 8l0 815 Thr Val Asn Pro Ile Val Thr Glu Lys Asp
Ser Pro Val Asn Ile Glu 60 820 825 830 101   Ala Glu Pro Pro Phe Gly Asp
Ser Tyr Ile Ile Ile Gly Val Glu Pro 835 890 895 Gly Gln Leu Lys Leu Asn Trp
Phe Lys Lys Gly Ser Ser Ile Gly Gln 5 850 855 B60 Met Phe Glu Thr Thr Met
Arg Gly Ala Lys Arg Met Ala Ile Leu Gly 865 870 875 880 10 Asp Thr Ala Trp
Asp Phe Gly Ser Leu Gly Gly 885 890 102   C~P,IMS 1. Chimeric nucleotide
chains characterized by being the specific combination of sequences
corresponding to fragments of the E protein from Flavivirus, with sequences
corresponding to the codifying gene for the mutated MDH protein, identified
in the sequencing list as Sequence No.26, Sequence No.29 or with the
fragment of these identified as Sequence No.23, which codify for chimeric
proteins capable of inducing a humoral immune response of neutralizing and
protective antibodies in the recipient, against the Flavivirus, when these
proteins are present in a pharmaceutical preparation. 10 2 Chimeric
nucleotide chains according to claim 1, characterized by being the specific
combination of one or several sequences that codify for the amino acids 286
to 42G of the E protein from Dengue viruses with the nucleotide sequence of
the MDH protein, where these sequences are inserted andlor fused to the
sequences identified in the sequencing list as Sequence No.26, Sequence
No.29 15 or Sequence No.23, which codify for chimeric proteins capable of
inducing a humoral immune response of neutralizing and protective
antibodies in the recipient, serotype-specific against each serotype of
Dengue virus. 3. Chimeric nucleotide chains according to claims 1 and 2,
characterized by being formed by the codifying sequences for the amino
acids 286 to 426 of the E protein 20 from each serotype 1, 2, 3 and 4 of
Dengue virus, fused to the 3' end region that codifies for the first 45
amino acids of the MDH protein, identified as Sequence No.23. 4~. Chimeric
nucleotide chains according to claims 1 and 2, characterized by being
formed by the codifying sequences for- the amino acids 286 to 42G of the E
protein ~5 30 35 103   from each serotype 1, 2, 3 and 4 of Dengue virus,
fused to the 3' end region that codifies for the amino acid 45 of the MDH
protein, identified as Sequence No.26. 5. Chimeric nucleotide chains
according to claims 1 and 2, characterized by being formed by the codifying
sequences for the amino acids 286 to 426 of the E protein 5 from each
serotype 1, 2, 3and4 of Dengue virus, fused to the 3' end region that
codifies for the MDH protein, identified as Sequence No.29. 6. Chimeric
nucleotide chains according to claims 1 and 2, characterized by being the
combination of the nucleotide sequences that codify for the amino acids 286
to 426 of the E protein from two different serotypes of Dengue virus, with
the 10 sequence of the MDH, where one of the sequences corresponding to the
E protein is inserted in the region that codifies for the amino acid 45 of
the MDH protein and the other is fused to the 3' region of the same MDH
sequence, identified as sequence No.29. 7. Recombinant chimeric proteins
characterized by being the expression products of 15 the nucleotide chains
from claims 1, 2, 3, 4, 5 and 6, and being capable of inducing a humoral
immune response of neutralizing and protective antibodies in the recipient,
serotype-specific against each serotype of Dengue virus, when these
proteins are present in a pharmaceutical preparation. 8. Chimeric
recombinant proteins characterized by being the expression products of 20
the nucleotide chains from claims 1 and 6, and being capable of inducing a
humoral immune response of neutralizing and protective antibodies in the
recipient, specific against the two homologous serotypes of Dengue virus.
9. Chimeric nucleotide chains, identified essentially by the Sequence
No.24, according to claims 1, 2 and 3 characterized by being the
combination of the ?5 sequences identified in the sequencing list as
Sequence No.22 and Sequence No.23, which codifies for the chimeric protein
PLL1. 10. Chimeric protein PLL1, according to claims 1,2 and 7
characterized by having essentially the amino acid sequence identified in
the sequencing list as Sequence No.25, be the expression product of the
Sequence No.24 and being capable of 



30 inducing a humoral immune response of neutralizing and protective
antibodies in the recipient against the Dengue-2 virus, when PLL1 is
present in a pharmaceutical preparation. 11. Chimeric nucleotide chains
according to claims 1, 2 and 4 identified essentially as Sequence No.27,
characterised by being the combination of the sequences 35 identified in
the sequencing list as Sequence No.22 and Sequence No.26, which codifies
for the chimeric protein PLL2. 104   12. Chimeric protein PLL2, according
to, claims 1,2 and 7 characterized by having essentially the amino acid
sequence identified in the sequencing list as Sequence No.28, be the
expression product of the Sequence No. 27 and being capable of inducing a
humoral immune response of neutralizing and protective antibodies in 5 the
recipient against the Dengue-2 virus, when ~PLL2 is present , in a
pharmaceutical preparation. 13. Chimeric nucleotide chains according to
claims 1, 2 and 5 identified essentially as Sequence No.30, characterised
by being the combination of the sequences identified in the sequencing list
as Sequence No.22 and Sequence No.29, which 10 codifies for the chimeric
protein PLL3. 14. Chimeric protein PLL3, according to claims 1,2 and 7
characterized by having essentially the amino acid sequence identified in
the sequencing list as Sequence No.31, be the expression product of the
Sequence No.30 and being capable of inducing a humoral immune response of
neutralizing and protective antibodies in 15 the recipient against the
Dengue-2 virus, when PLL3 is present in a pharmaceutical preparation. 15.
Chimeric nucleotide chains according to claims 1, 2 and 3 identified
essentially as Sequence No.33, characterised by being the combination of
the sequences identified in the sequencing list as Sequence No.23 and
Sequence No.32, which 20 codifies for the chimeric protein PLH1. 16.
Chimeric protein PLH1, according to claims 1,2 and 7 characterized by
having essentially the amino acid sequence identified in the sequencing
list as Sequence No.34) be the expression product of the Sequence No.33 and
being capable of inducing a humoral immune response of neutralizing and
protective antibodies in 25 the recipient against the Dengue-1 virus, vvhen
PLH1 is present in a pharmaceutical preparation. 17. Chimeric nucleotide
chains according to claims 1, 2 and 4 identified essentially as Sequence
No.35, characterised by being the combination of the sequences identified
in the sequencing list as Sequence No.26 and Sequence No.32, which 30
codifies for the chimeric protein PLH2. 18. Chimeric protein PLH2,
according to claims 1,2 and 7 characterized by having essentially the amino
acid sequence identified in the sequencing list as Sequence No.36, be the
expression product of the Sequence No.35 and being capable of inducing a
humoral immune response of neutralizing and protective antibodies in 35 the
recipient against the Dengue-1 virus, when PLH2 is present in a
pharmaceutical preparation. 105   19. Chimeric nucleotide chains according
to claims 1, 2 and 5 identified essentially as Sequence No.37,
characterised by being the combination of the sequences identified in the
sequencing list as Sequence No.29 and Sequence No.32, which codifies for
the chimeric protein PLH3. 20: Chimeric protein r=LH3, according to ciairns
1,2 and 7 characterized by having essentially the amino acid sequence
identified in the sequencing list as Sequence No.38, be the expression
product of the Sequence No.37 and being capable of inducing a humoral
immune response of neutralizing and protective antibodies in the recipient
against the Dengue-1 virus, when PLH3 is present in a 10 pharmaceutical
preparation. 21. Chimeric nucleotide chains according to claims 1, 2 and 3
identified essentially as Sequence No.40, characterised by being the
combination of the sequences identified in the sequencing list as Sequence
No.23 and Sequence No.39, which codifies for the chimeric protein PAZ1. 15
22. Chimeric protein PAZ1, according to claims 1,2 and 7 characterized by
having essentially the amino acid sequence identified in the sequencing
list as Sequence No.41, be the expression product of the Sequence No.40 and
being capable of inducing a humoral immune response of neutralizing and
protective antibodies in the recipient against the Dengue-3 virus, when
PAZ1 is present in a 20 pharmaceutical preparation. 23. Chimeric nucleotide
chains according to claims 1, 2 and 4 identified essentially as Sequence
No.42, characterised by being the combination of the sequences identified
in the sequencing list as Sequence No.26 and Sequence No.39, which codifies
for the chimeric protein PAZ2. 25 24. Chimeric protein PAZ2, according to
claims 1,2 and 7 characterized by having essentially the amino acid
sequence identified in the sequencing list as Sequence No.43, be the
expression product of the Sequence No.42 and being capable of inducing a
humoral immune response of neutralizing and protective antibodies in the
recipient against the Dengue-3 virus, when PAZ2 is present in a 30
pharmaceutical preparation. 25. Chimeric nucleotide chains according to
claims 1, 2 and 5 identified essentially as Sequence No.44, characterised
by being the combination of the sequences identified in the sequencing list
as Sequence No.29 and Sequence No.39, which codifies for the chimeric
protein PAZ3. 35 26. Chimeric protein PAZ3, according to claims 1,2 and 7
characterized by having essentially the amino acid sequence identified in
the sequencing list as Sequence No.45, be the expression product of the
Sequence No.44 and being capable of 106   inducing a humoral immune
response of neutralizing and protective antibodies in the recipient against
the Dengue-3 virus when, PAZ3 is present. in a pharmaceutical preparation.
27. Chimeric nucleotide chains according to claims 1, 2 and 3 identified
essentially as Sequence No.47, characterised by being the combination of
the sequences identified in the sequencing list as Sequence No.23 and
Sequence No.46, which codifies for the chimeric protein PID1. 28. Chimeric
protein PID1, according to claims 1,2 and 7 characterized by having
essentially the amino acid sequence identified in the sequencing list as
Sequence 10 No.48, be the expression product of the Sequence No.47 and
being capable of inducing a humoral immune response of neutralizing and
protective antibodies in the recipient against the Dengue-4 virus, when
PID1 is present in a pharmaceutical preparation. 29. Chimeric nucleotide
chains according to claims 1, 2 and 4 identified essentially as 15 Sequence
No.49, characterised by being the combination of the sequences identified
in the sequencing list as Sequence No.26 and Sequence No.46) which codifies
for the chimeric protein PID2. 30. Chimeric protein PID2) according to
claims 1,2 and 7 characterized by having essentially the amino acid
sequence identified in the sequencing list as Sequence 20 No.50 be the
expression product of the Sequence No.49 and being capable of inducing a
humoral immune response of neutralizing and protective antibodies in the
recipient against the Dengue-4 virus, when PID2 is present in a
pharmaceutical preparation. 31. Chimeric nucleotide chains according to
claims 1, 2 and 5 identified essentially as 25 Sequence No.51,
characterised by being the combination of the sequences idenfiified in the
sequencing list as Sequence No.29 and Sequence No.46, which codifies for
the chimeric protein PID3. 32. Chimeric protein PID3, according to claims
1,2 and 7 characterized by having essentially the amino acid sequence
identified in the sequencing list as Sequence 30 No.52 be the expression
product of the Sequence No.51 and being capable of inducing a humoral
immune response of neutralizing and protective antibodies in the recipient
against the Dengue-4 virus, when PID3 is present in a pharmaceutical
preparation. 33. A pharmaceutical preparation capable of inducing in the
recipient a protective 35 immune response) specific against the Dengue
virus, according to claim 1, characterized by having two or more of the
chimeric proteins described in claims 107   



'f , 2, 7, 8, 10, 12, 14., 16, 18) 20, 22, 24) 26, 28, 30 and 32, and a
pharmacological vehicle. 34. A pharmaceutical preparation according to
claim 33, characterized by being a preventive or therapeutic agent against
the Dengue viruses, for oral, 5  intramuscular) subcutaneous, mucosal or
intravenous use. 35. A diagnostic mean characterized by having one or
several of the proteins described in claims 1, 2, 7, 8, 10) 12, 14, 16, 18,
20, 22, 24, 26, 28, 30 and 32, useful for the diagnosis and serotyping of
the Dengue virus. 10 108
.A{.AS9.A,9.Af%.A@%.Af%.A@L.Af%.A_.AS%.A8F%.A@9.Ay.A,_.A1L.A @%.A%.Ay9.A
69.A=L.ASL.AS9.AA19.A9.AS9.ASL.A19.A,9.AL.A
,9.A%&L.AS9.Ay9.A)D%.Af%.AS9.AS9.AK&_.A@L.Af9.A8@L.AS%.ASL.A319.A_.A_.Af9.A
L9.Af9.A,_.A L.A Y%.A@9.A@_.AY_.AF_.A#L.AA,r.AL9.A@_.Af9.AS_.A;
S_.AfL.A!@_.ASL.A[ y%.An _.A5@L.A`,_.A .A `.A!SL.ASL.A!LL.AH SL.An
@L.A599.AH@L.An @_.A[@_.AS9.A5SL.A[SL.A &L.A@L.A5,9.A SL.A[
`%.AHfL.AL%.A!S9.A[ @_.An @_.A!9L.AH _.A @_.A@_.AH_.A SL.A5 _.A ,9.A
.%.AU,r.AU@_.AL.A .@L.Af_D[t25CW`
VWnwVFVzupje_ZU]ca]caV]ca]caV]ca]ca]caV]ca]ca]ca]caV]ca]ca]ca]ca]ca]cTa]ca]
ca]caV]ca]caV]ca]caV]ca]ca]caU]ca]caU]caU]ca]c:a
chpt!!z##&&&&0'v(~(()**,,h-f.o/080E01zupkfa[V]]caV]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caV]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]caV]ca]caV]ca]caU]ca]ca]caV]c
a
111)222336]66===?A^ABFDDDEEEFFFFGGI>JBJ~xsnid_Y]]cV]ca]ca]ca]ca]ca]caU]ca]c
a]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]caU]ca]
ca
BJJKKCLANqNNKOPPPPQQQQQRRSSSTTjUtUUVVVSW^WWzuojd_YT]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caV]ca]ca]ca]caU]ca]ca]ca]caV]
ca]ca]ca
WWAXXXXXXXYZZ*Z7ZEZPZRZ]Z_ZhZjZsZuZ~ZZ\^__'_*_R_|wrmhb]Wjd_YT]cU]ca]caU]ca]
ca]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca
V]c^a]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]caR_0a9aa_bhbqbbbbbccccdCdHd.e0e9e:e
Feeee=fBf%g'g8g:ggytnic^YT]ca]ca]ca]c^a]caU]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]c
aU]ca]caU]ca]ca]ca]c^a]caU]ca]ca]ca]caU]ca]ca]ca]caV]ca]ca
gNh^h`hrhiiii)iwiiiiiiSjkkk_leldmp!pqNrQr}rrr(tt~ytoid^YT]ca]caV]ca]caU]ca]
ca]ca]caV]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca
U]ca]caU]ca]ca t4uUufuu9vvvvvvvvN{W{{{{{|&|j}p}}
~[~*h}xrmhc^X]caU]ca]ca]ca]ca]caV]ca]ca]ca]caU]ca]ca]ca]ca]ca]caV]ca]ca]caU
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caV]ca]ca]ca
%-058:XPa~ysnhc]Xmhc^X]ca]ca]c^a]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
ca]ca]caU]ca]ca]ca]c^a]ca]c^a]caU]ca]caU]ca]ca]ca]ca]cat/1C?EREO#&ou;
GMzB{vqlgb\W]c]caU]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca
]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]c^a
BS|}-=Q["blq+3?I{upje_ZT]c^a]ca]c^a]caU]ca]caU]ca]ca]caV]ca]caU]ca]ca]c^a]c
a]ca]caV]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caV]ca
IKSV\oKbdj02!m0B|vqlfa\W]c]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca
]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca
B%+XBSKzN!'amv{vqkf`[U]U]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca V]c^aV]ca]ca]ca]caU]ca]caV]ca]caU]ca]ca]ca]caV]ca]ca
4>HK}4:|'puor<AQSztoid_YT]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]c
a]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca Sa+5N
@Bt~xsnid_ZU]]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]caU]ca!t$n(+s7@gyz}xsmhb]Wid_ZU]]U]ca]c
aU]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]caV]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caV]ca]caU]ca]ca]ca
{"$67Vjxh)ytnid^YTid_Z]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]c^a]c
aU]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca
#q47:gn1Bktw.wzNOR}vqkfa[Vid_Z]]caU]ca]ca]ca]c^a]ca
V]c^a]ca]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca
V]ca]ca]ca w W\;
=OCHqLQ]4}wrlgb]XSid]ca]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caU]ca]ca]ca]ca]c^a]c
aU]ca]ca]c^a]caU]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caV]ca
4q-06FHV(2H}}xrmhb]XSid]ca]ca]caV]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca ` '5BMVagti
{vpke`[Uid]U]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
V]c^a]ca]caU]ca]ca]ca]caU]ca]ca]caV]ca]ca]caV]ca]caU]ca Qdejvx    hr
*-7zupje_ZTid]U]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]c
a]ca]ca]ca]ca]caU]ca]ca]ca]c^a]caU]ca]ca]ca]ca zmw1$[0, z }   ytoje`[Tid]
V]c^a]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca]caV]ca]caU]ca]ca]caV]ca]caU]ca]ca]ca]
ca]caU]ca]ca]ca]caU]ca]caU]ca]ca
?""Q$Z$+%1%%%%%%%%&'''+''''(|vqkfa\Wid]
V]]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caV]ca]caU]ca]ca]
ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a ((())));
)A))*}***+$+&+8+k+p+++B,,,,,)-x.../^0}xrmhc^YTid]]ca]ca]ca]ca]ca]caU]ca]caU
]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU
]ca]ca ^0i0|1!3{333"4*4W4x4}4\56066Y7b77d9d:n:::::::;
;;#;&;zupkfa\Wid]]c]ca]ca]ca]ca]ca]ca]ca]ca
V]c^a]ca]caU]ca]ca]caU]ca]ca]ca]caV]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
aV]ca &;3;9;z<>>??@DATAXAcAgArAuA{AA9B<BBBBBB6C;
CODDDdEtExEEzupje_ZTid]U]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]
ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caV]ca]ca]ca]ca]ca
EF-FuF|FFFFF"G'GvGHH4IIIJ2K<KNNPPQ#RTTTFULU`UmUytoid_XSid]ca
V]c^a]ca]caU]ca]ca]caU]ca]caV]ca]caU]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
caU]ca]caU]ca]caV]ca]caU]ca]ca mUzUUUUUUUUWKWYYKZUZZZ6[<[@[[,\1\]] 



^^^^__``9a~xsnid_ZU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
]caU]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9abWcZcxceethhh}iiiikkkkll
l$p*p>pMpZpgpvpppppp{vqlgb]Wid_ZU]]c^a]ca]ca]ca]ca]ca]ca]ca]ca
V]c^a]ca]caU]ca]ca]ca]caV]ca]ca]caV]ca]caU]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]c
a
ppq3rst#u3u4u9uJvLvcvfvpvvvww?xAxKxxxyyyyy(z+z5zzytnid_YTid_Z]caU]ca]ca]ca]
ca]c^a]ca]c^a]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c^a]caU]ca]ca]ca]c
aV]ca]caU]ca]ca]ca zzzzzw{{{{{{{l|v|{|||~~8~~ju-3`c*;
}xsnhc^XSid]caV]ca]ca]caU]ca]ca]ca]ca]caV]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]
ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca
amio&oq{%0=eN|wrmhb]Xid]ca]ca]caU]ca]ca]ca]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca V]c^a]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca
NS?38GJ%'dtv,k,3zuoje`[Vid]c]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]
caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca
ts9>tOYc|wpkfa\Wid]c]]ca]ca]ca]ca]ca
V]c^a]ca]caU]ca]ca]ca]caU]ca]ca]caV]ca]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caV]ca]ca #)6yz
!&LLAFzupke`[Vid]c]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]c
aU]ca]caV]ca]caU]ca]caU]ca]ca]c^a]ca]ca]ca]ca]ca *;
AHMZ_mrbhrT}wrmhc]Xke`[Vid]c]]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]c
a]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca17],-V
&+=BTcuzJPytnid_ZUid]]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca
@3Z5^19b~9T4}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"J!qJvy)Wcv0<OF}xsnid_Z]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca!7GqMYx&Shrx4FISp}xsnic^Y]ca]ca]caU]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!p
-Ji),y`%rxEGdvR.Kk}xsnid_Z]ca]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!kS\>"bhtva<BJ
!D{vqlgb]X]c]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!{%+1Nr}\_@*-}dR<|wrmhc^Y]c]]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!<B/{knU@.}gmWZ}xsnhc^Y]c]]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!E -fgI
O P S V Y \ _ b e h k n q
)@m}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,oJPm"nR9sa}xsnid_Z]c]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!aP='wz a   !Q!!!;
">""")#/#{##$h$k$}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!k$$%R%%%&
&=&]&y&&@'''''6(((<)B))*****6+++++_,}xsnhc^Y]c]]ca]ca]caU]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!_,
,-N----/.{../b///0D0J0h000;
;<A<G<n<w<<=X=[===<>}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<>>>>&?v??@`@c@@@N
AAAA5B8BxB~BBB
CDDNJTJJJ:K=KKKK|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!KKLNUOUTUU%VV8WUWuWWWA
XJXXX,YuYY
ZPZ\ZZZZJ[M[[[4\:\\|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!\\$]s]v]]^a^^^^K___
6`9````"auaabb_bbbbbcOccc9d|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9d<ddd'esee
ef%fEf\feffffhhi'iKii%j(j+jjjjAkkHlllm}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
mmVmmmm7nnno!omooooop]ppppppppM{S{R|T|q|||||}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca!||.}w}}~[~^~~~B0|jp
YD.|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!k
V@3"nX[.Blqy}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!y4:;Bu
Y\Odkm[E3zupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca!3mWBEi^hNSpc}xsnid_Z]]c]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!SY< or]`~
S"|}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!gK8%(t_I7:%q}xsnid_Z]]c]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!OUWRs6k"mpQ;
&u}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ucM>+.zaO=@'s}xsnid_Z]]c]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!U[giT.1:bI7:}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:,HK6$pZ]J8|wrm
hc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca!&t   (/%%c/j//M9T9h;k;o;
|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caD[teF`@10%b&'()-$10%b&'()-L
1*$10%KbKb&'()-L910%b&'()-`9!10%b&'()- t10%b&'()-2 1zX6! + %10%bb&'()-! +
%10%bb&'()-!& %10%bb&'()-!` %10%bb&'()-T!~ %10%bb&'()-TL"10%b&'()-z
}oM! + %10%b!FSs$10%uu&'()- 10bb 10bb 10bb! ;f10%bb&'()-!` + %10%bb&'()-!`
+
%10%bb&'()-VW}[9M!!f$10%uu&'()-S!a$10%-u-u&'()-S9S"10%-u&'()-$10%-X&'()-!S$
10%uu&'()-!FSs$10%-u-u&'()-WNVwU3M!t.$10%uu&'()-S!t.$10%-u-u&'()-S!p'$10%uu
&'()-!t'$10%-u-u&'()-!p`$10%uu&'()-@!t$10%uu&'()-@cefghq{Y7!!f
,$10%&'()-6!\,$10%&'()-6 10-u 10-u
10-u@=s10%-u&'()-!4$10%-u-u&'()-!y4$10%EE&'()-q+
e"/$%#&wU6{Y7!,$10%@&'()-6!,$10%&'()-6!}`,$10%&'()-6!`,$10%&'()-6!`,$10%&'(
)-6!t,$10%&'()-6#&&&&&&0'7((~\=!FM$10%@&'()-f!FM$10%&'()-ff"10%@&'()- 10@
10@ 



10@f=s10%@&'()-!`,$10%&'()-6(()**]+,a?~\=!!S`f$10%&'()-f!Nf$10%&'()-f&f"10%
@&'()-S$10%@&'()-"10%@&'()-f"10%@y&'()-f,,,h-f.o/0}[<~\=!9-Z"10%@&'()-g!y,)
$10%&'()-&$m"10%@&'()-!k$10%&'()-S!f$10%&'()-S9f10%@&'()-011)222222aVK@!
10@ 10@ 10@=s10%@&'()-9;
3"10%@&'()-993"10%@&'()-810%@&'()-!S0$10%&'()-2356]66)7}^<VK@!!k@$10%uu&'()
-S & 10%-u&'()-@"10%-u&'()-@$10%-u&'()-!@$@$10%mumu&'()-!;
@$10%huhu&'()-)7j78m::;=zX6VK@!!y@$10%uu&'()-S !t@$10%uu&'()-S
!y@$10%uu&'()-S !f@$10%uu&'()-S !f`@$10%uu&'()-S @$10%-&'()-S
======?U@A_=!!y!a`S$10%bb&'()-f!N%S$10%hbhb&'()-f9f"10%b&'()-f 10-u 10-u
10-u@=s10%-u&'()-,810%-u&'()-A^AqAB+CFDD{Y:_=!!L@#"10%b&'()-@!`S$10%bb&'()-
f!aS$10%{b{b&'()-f!y$10%bb&'()-
t$10%&'()-9@"10%b&'()-DDEFFFLG}[9_=!!!k5m10%bb&'()-!f0#10%bb&'()-
f0#10%&'()-`,,@10%b&'()-T!@&$10%bb&'()-S
@&$10%X&'()-SLGjGGGGGG)II~\=!!!3@M$10%-u&'()-!3@M$10%uu&'()- 10b 10b
10bS=s10%b&'()-!p5m10%bb&'()-5m10%&'()-IIJCLMANqN}^?~\=!!!9#10%-u&'()-,$10%
-u&'()-T!f,$10%uu&'()-T!X$10%uu&'()-`m"10%-u&'()-Sm"10%-u&'()-SqNNKOPPQQQQ}
^?4=!
10-uS=`10%-u&'()-`5`10%-u&'()-!p0$10%uu&'()-S9+m"10%-u&'()-!pY($10%uu&'()-L
&:10%-u&'()-QQQQ[RR(SSdB=! 10-u!`Fff#10% u u&'()- Fff#10%U
&'()-!`Fff#10%-u-u&'()- `Fff#10%&'()- Fff#10% i &'()- 10-u 10-uSSTTTOUjU}\;
B=! 10 p#10%`&'()- k#10%--&'()-&!X#10%uu&'()-@ X`#10%&'()-@&#10%-V&'()-@
Fff#10% P  &'()-jUUUiVV5WSW{Y:B=! 10&10%-a&'()-S!f&10%uu&'()-S!t#10%uu&'()-
t`#10%&'()-- p#10%`&'()- p`#10%&'()-SWWWXAXXX{\=B=!
10610%-u&'()-L110%-u&'()-f&10%-Q&'()-S!k&10%&'()-S
k`&10%]&'()-S-!k`&10%uu&'()-SXXXXXXXXYb@! 10!F:$10%bb&'()- &10%b&'()-  10-u
10-u 10-u@=10%-u&'()-L710%-u&'()-L5G 10%-u&'()-YZ*Z7ZEZRZ_ZbCb@!
10!g10%b&'()-z10%b&'()-&10%b&'()-10%b&'()- k310%  &'()-&-10%b&'()-
_ZjZuZ~ZZ[G[_=b@! 10!f"$10%&'()-S!f"$10%bb&'()-S "$10%66&'()-S
g10%%&'()-g10%b&'()-g10%b&'()-G[[\|]^___wX9.@
10bf=s10%b&'()-Y7:10%b&'()-!tY.$10%bb&'()-z!kY.$10%bb&'()-z!a"$10%{b{b&'()-
S!p"$10%bb&'()-S_ __R_P`a_bhbdE@ 10bf9f"10%`&'()-S$10%O&'()-!
YS`$10%OO&'()-!YS`$10%OO&'()-!YS`$10%++&'()- 10b 10bhbbbbbbbbiJ+@C10%O&'()-
C10%O&'()- C10%O&'()- C10%O&'()- C10%O&'()- 9S 10%O&'()- `9f"10%O&'()-Sb cc
cc"c#c%ckM3@C10%O&'()- 'd?C10%O&'()- C10%O&'()- 



C10%O&'()- 'd?C10%O&'()- %c0c9c:c<cGcPcQckL.@'d?C10%O&'()- C10%O&'()-
C10%O&'()- 'd?C10%O&'()- C10%O&'()- QcSc_chcickcvccoP1@C10%O&'()-
C10%O&'()- C10%O&'()- 'd?C10%O&'()- C10%O&'()- C10%O&'()-
cccccccclR3@C10%O&'()- C10%O&'()- 'd?C10%O&'()- C10%O&'()- C10%O&'()-
'd?cccccccckM3@C10%O&'()- 'd?C10%O&'()- C10%O&'()- C10%O&'()- 'd?C10%O&'()-
cccccccckL.@'d?C10%O&'()- C10%O&'()- C10%O&'()- 'd?C10%O&'()- C10%O&'()-
ccCdId]dcdhdeE.@'d?C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- C)10%x$&'()-
'10%x$&'()-3C10%O&'()- hd{ddddddeE.@'d?C)10%x$&'()- C)10%x$&'()- '[;
'C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- ddddddddeG+@C)10%x$&'()- '[;
C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- '[;C)10%x$&'()-
dddddddeE+@C)10%x$&'()-C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- '[;
-C)10%x$&'()- 



C)10%x$&'()- ddddddddhL,@C)10%x$&'()- C)10%x$&'()- '[;C)10%x$&'()-
C)10%x$&'()- C)10%x$&'()- '[;ddddee eeeG+@C)10%x$&'()- '[;C)10%x$&'()-
C)10%x$&'()- C)10%x$&'()- '[;C)10%x$&'()-
eeeee&e-eeE+@C)10%x$&'()-C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- '[;
-C)10%x$&'()- C)10%x$&'()- -e.e1e;eDeEeFeehM,@ L6Z"10%x$&'()-C)10%x$&'()-
'[;C)10%x$&'()- C)10%x$&'()- C)10%x$&'()- '[;eeeee=fCfPfcfwW7LQ=10%&$&&'()-
Q=10%&$&&'()- Q=10%&$&&'()-  F310%&$&&'()- 10x$10x$10x$
=10%x$&'()-cfhfufffffaEwW7LQ=1Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()-
Q=10%&$&&'()- Q=10%&$&&'()- fffffffeEwW7LQ=1Q=10%&$&&'()- Q=10%&$&&'()-
Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()- ffffffffhL,7Q=10%&$&&'()-
Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()- Q=10%&$&&'()- 'do;
ffffffffeG+7Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()- Q=10%&$&&'()-
'do;Q=10%&$&&'()- ffffffgeE+7Q=10%&$&&'()-Q=10%&$&&'()- Q=10%&$&&'()- 



Q=10%&$&&'()- 'do;-Q=10%&$&&'()- Q=10%&$&&'()- gggggggghL,7Q=10%&$&&'()-
Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()- Q=10%&$&&'()- 'do;
g$g%g(g/g6g7g8geG,7Q=10%&$&&'()- 'do;Q=10%&$&&'()- Q=10%&$&&'()-
Q=10%&$&&'()- 'do;Q=10%&$&&'()-
8g:ggNh`hmhsh}]=,7Q=10%&$&k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4
/$10%\.%\&'()- &m"10%.%&'()-
F`10%.%&'()-shhhhhhh_?,7Q=10%&$&k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()
-4k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4hhhhhhhzZ:,7Q=10%k#10%\.%\&'
()-4k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4)?l0AWh#hhh
hhhizZ:,7Q=10%k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4k#10%\.%\&'()-4k
#10%\.%\&'()-4)?l0AWh#iiiii*i8izZ:,7Q=10%%f#10%.%&'()-C%f#10%.%&'()-C%f#10%
.%&'()-C
%10%.%&'()-k#10%\.%\&'()-4)?l0AWh#8iFiTiUiZiaiiiyY9,7Q=10%%f#10%.%&'()-C%f#
10%.%&'()-C%f#10%.%&'()-C)?h@>Te#%f#10%.%&'()-C%f#10%.%&'()-CiioiuiviwiiizZ
:,7Q=10%*"10%.%&'()-6*"10%.%&'()-6%f#10%.%&'()-C)?h@>Te#%f#10%.%&'()-C%f#10
%.%&'()-CiiiiiiiuY9,7Q=10%*"10%.%&'()-6*"10%.%&'()-6)?>>Y"h*"10%.%&'()-6*"1
0%.%&'()-6*"10%.%&'()-6iiiijjjuY=,7Q=10%*"10%.%&'()-6*"10%.%&'()-6)?>>Y"h*"
10%.%&'()-6*"10%.%&'()-6*"10%.%&'()-6jj
jjjjjuY9,7Q=10%*"10%.%&'()-6*"10%.%&'()-6)?>>Y"h*"10%.%&'()-6*"10%.%&'()-6*
"10%.%&'()-6j&j-j4j5j<jAjuY9,7Q=10%*"10%.%&'()-6*"10%.%&'()-6)?>>Y"h*"10%.%
&'()-6*"10%.%&'()-6*"10%.%&'()-6AjGjLjQjRjSj|juZ9,7Q=10% C
1$10%pp&'()-*"10%.%&'()-6)?>>Y"h*"10%.%&'()-6*"10%.%&'()-6*"10%.%&'()-6|j
kkkk_lblcl|[:-710.% =10%.%&'()- 9s9m"10%.%&'()- L810%.%&'()-  710%.%&'()-6
L 1$10%y.%y&'()- L 1$10%y.%y&'()-cldleldmm2opqbA710.%  4`$10%N%N&'()-
+$10%E%E&'()- !`$10%;%;&'()- N$10%%&'()-
@"10%%&'()-10.%10.%qNrQr}r%s(tt|[:A710.% L-m"10%%&'()- 9l%$10%S%S&'()-
/l%$10%I%I&'()-  `#910%%&'()- !10%%&'()- &"10%%&'()-t4uu9vvvvv|[:-710%
,=10%%&'()- l710%%&'()- s5F"10%%&'()- s2Y"10%%&'()-g `Y1Y"10%%&'()-
\.$10%%&'()-fvvvvvvvwbA710%  "10%A%&'()-S 10%A%&'()- 10%A%&'()-
,s10%A%&'()- y10%A%&'()-10%10%wN{{{{{||[:A710% s#10%A%&'()- q #g10%A%&'()-
` 10%A%&'()- Y -10%A%&'()- &`-10%A%&'()-q
`"10%A%&'()-S|&|||j}m}n}o}p}|[NA41010A%10A%10A% =10%A%&'()- f3$10%A%&'()-
93$10%y.y&'()- 93$10%yA%y&'()-  1 10%A%&'()-p}} ~[~*h|[:NA41010 LZ10%%&'()-
!` $10%(%(&'()-T $ $10%%&'()-T 9Lm"10%%&'()- 9G"10%%&'()-
9,10%%&'()-h~bBNA41010 H10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-
99`10%%&'()-  $10%%&'()- )2_?NA41010
H10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-)#3dxH10%%&'()-235BKTU`<NA41010
#3dxH10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-#3dxUWboxy{`DNA41010
#3H10%%&'()-#3dxH10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-{{_?NA41010
#H10%%&'()-H10%%&'()-#3dxH10%%&'()-H10%%&'()-H10%%&'()-_?NA41010
#H10%%&'()-H10%%&'()-H10%%&'()-#3dxH10%%&'()-H10%%&'()-_?NA41010
#H10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-#3dxH10%%&'()- )*`<NA41010
#3dxH10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-#3dx*,9BKLN`DNA41010
#3H10%%&'()-#3dxH10%%&'()-H10%%&'()-H10%%&'()-H10%%&'()-N[dmnq|{_?NA41010
#H10%%&'()-H10%%&'()-#3dxH10%%&'()-H10%%&'()-H10%%&'()-|_>NA41010 #
`810%e$&'()-
L64"10%e$&'()-H10%%&'()-#3dxH10%%&'()-H10%%&'()-.xX8101110%e$&'()-"110%e$&'
()-"110%e$&'()-"110%e$&'()-"10e$10e$10e$
=10%e$&'()-./<GPQS`DxX81011110%e$&'()-"#3C110%e$&'()-"110%e$&'()-"110%e$&'(
)-"110%e$&'()-"S\elmow{_?xX8101110%e$&'()-"110%e$&'()-"#3C110%e$&'()-"110%e
$&'()-"110%e$&'()-"w_?xX8101110%e$&'()-"110%e$&'()-"110%e$&'()-"#3C110%e$&'
()-"110%e$&'()-"_?xX8101110%e$&'()-"110%e$&'()-"110%e$&'()-"110%e$&'()-"#3C
110%e$&'()-"`<xX8101#3C110%e$&'()-"110%e$&'()-"110%e$&'()-"110%e$&'()-"#3C`
DxX8101#3110%e$&'()-"#3C110%e$&'()-"110%e$&'()-"110%e$&'()-"110%e$&'()-"{_?
xX8101#110%e$&'()-"110%e$&'()-"#3C110%e$&'()-"110%e$&'()-"110%e$&'()-"
'0_?xX8101#110%e$&'()-"110%e$&'()-"110%e$&'()-"#3C110%e$&'()-"110%e$&'()-"0
78;
DMV_?xX8101#110%e$&'()-"110%e$&'()-"110%e$&'()-"110%e$&'()-"#3C110%e$&'()-"
VWXPag^>xX8101#10%%&'()- Y310%%&'()- L"10%%&'()-
Lf"10%%&'()-110%e$&'()-"#3Cgc?xX8101##3>10%%&'()-10%%&'()-10%%&'()--10%%&'(
)-10%%&'()-d@xX8101###3>10%%&'()-10%%&'()-10%%&'()-10%%&'()-10%%&'()-`DxX81
01###10%%&'()-#3>10%%&'()-10%%&'()-10%%&'()-10%%&'()-{_?xX8101#10%%&'()-10%
%&'()-#3>10%%&'()-10%%&'()-10%%&'()-
'1_?xX8101#10%%&'()-10%%&'()-10%%&'()-#3>10%%&'()-10%%&'()-189;
BIP_?xX8101#10%%&'()-10%%&'()-10%%&'()-10%%&'()-#3>10%%&'()-PQS\elm`<xX8101
#3>10%%&'()-10%%&'()-10%%&'()-10%%&'()-#3>mox`DxX8101#310%%&'()-#3>10%%&'()
-10%%&'()-10%%&'()-10%%&'()-{_?xX8101#10%%&'()-10%%&'()-#3>10%%&'()-10%%&'(
)-10%%&'()-_?xX8101#10%%&'()-10%%&'()-10%%&'()-10%%&'()-10%%&'()-10%%&'()-_
?xX8101#10%%&'()-10%%&'()-10%%&'()-10%%&'()-#3>10%%&'()-_?xX8101#10%%&'()-1
0%%&'()-10%%&'()-10%%&'()-10%%&'()-10%%&'()-t^=xX8101# `9010%%&'()-
`.Y"10%%&'()- `*Y"10%%&'()- -10%%&'()-10%%&'()-)#3>/1>DPV_?xX8101#
3O#10%%&'()-53O#10%%&'()-53O#10%%&'()-53O#10%%&'()-53O#10%%&'()-53O#10%%&'(
)-5Vciv}~U9xX81013O#10%%&'()-5)?%@L#3O#10%%&'()-53O#10%%&'()-53O#10%%&'()-5
3O#10%%&'()-5U9xX81013O#10%%&'()-5)?%@L#3O#10%%&'()-53O#10%%&'()-53O#10%%&'
()-53O#10%%&'()-5U9xX81013O#10%%&'()-5)?%@L#3O#10%%&'()-53O#10%%&'()-53O#10
%%&'()-53O#10%%&'()-5U9xX81013O#10%%&'()-5)?%@L#3O#10%%&'()-53O#10%%&'()-53
O#10%%&'()-53O#10%%&'()-5
-5=>?U:xX81013O#10%%&'()-5)?%@L#3O#10%%&'()-53O#10%%&'()-53O#10%%&'()-53O#1
0%%&'()-5?BCDEUdrxX8101@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'()-I
10%10%10%
,=10%%&'()-yY9xX8101@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'()-I))?
I=Ni#@k#10%%&'()-IyY9xX8101@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'()-I@k#10%%&'
()-I))?
I=Ni#@k#10%%&'()-IzZ:xX8101"10%%&'()-E"10%%&'()-E"10%%&'()-E@k#10%%&'()-I))
? I=Ni#@k#10%%&'()-I#.5yY9xX8101"10%%&'()-E"10%%&'()-E"10%%&'()-E)?xIBS"
"10%%&'()-E"10%%&'()-E5<CDEP[yY9xX8101"10%%&'()-E"10%%&'()-E"10%%&'()-E)?xI
BS"
"10%%&'()-E"10%%&'()-E[fqryyY9xX8101"10%%&'()-E"10%%&'()-E"10%%&'()-E)?xIBS
" "10%%&'()-E"10%%&'()-EyY9xX8101"10%%&'()-E"10%%&'()-E"10%%&'()-E)?xIBS"
"10%%&'()-E"10%%&'()-EzY8xX8101 lLM$10% %&'()-
lLM$10%&'()-"10%%&'()-E)?xIBS" "10%%&'()-E"10%%&'()-E#&o9|[:xX8101  L#"10%
%&'()- s!$10% %&'()- L"10% %&'()-f ,10% %&'()- `10% %&'()- lLM$10%
%&'()-9@;G|[:xX8101  f4$10% %&'()- `93Y"10% %&'()- m``'$10%t %t&'()-@
d`'$10%k %k&'()-@ k`'$10% %&'()-@ `L#"10% %&'()-GJKLMz$|vU410 G9$10%N
%N&'()-   99$10%@ %@&'()-   69$10% %&'()-   L10% %&'()-10 %10 %10 % =10%
%&'()-||}|[:vU410 G k&$10% %&'()-S9 L3%"10% %&'()- _`Y$10%f %f&'()-S
UY$10%\ %\&'()-S Z10% %&'()- L10% %&'()--=Q|[:vU410 G  7@10% %&'()-9 ` 410%
%&'()- ` 110% %&'()- /$10% %&'()- `,l"10% %&'()-f _&$10%f %f&'()-S"vU410 U
$10%\ %\&'()-# z $10%l&'()-# l yG 10% %&'()-10 %10 %10 % ,=10% %&'()- 810%
%&'()-bl|[:vU410 U d-$10%k %k&'()-@z i`$10%p %p&'()-# a$10% %&'()-#
d$10%k!k&'()-# _$10%f %f&'()-# U$10%\\&'()-#lr_AvU410 U d'i1ni010%k %k&'()-
ni010%k %k&'()- ni010%k %k&'()- ni010%k %k&'()- ni010%k %k&'()- jJ*ni010%k
%k&'()- ni010%k %k&'()- ni010%k %k&'()- 'i1ni010%k %k&'()- ni010%k %k&'()-
ni010%k %k&'()- hL,ni010%k %k&'()- ni010%k %k&'()- 



'i1ni010%k %k&'()- ni010%k %k&'()- ni010%k %k&'()- 'i1!eG+ni010%k %k&'()-
'i1ni010%k %k&'()- ni010%k %k&'()- ni010%k %k&'()- 'i1ni010%k %k&'()-
!%+4579eE+ni010%k %k&'()-ni010%k %k&'()- ni010%k %k&'()- 'i1'ni010%k
%k&'()- ni010%k %k&'()- ni010%k %k&'()- 9KTUVYZ[\eXK>ni010%k %k10$10$10$
S=10%$&'()-ni010%k %k&'()- 'i1ni010%k %k&'()- ni010%k %k&'()-
\^ktuweEXK>ni010%k
%k100610%$&'()-M0610%$&'()-M('`1-0610%$&'()-M0610%$&'()-M0610%$&'()-MeG,>06
10%$&'()-M'`10610%$&'()-M0610%$&'()-M0610%$&'()-M'`10610%$&'()-M(_?,>0610%$
&Cs10%%&'()- Cs10%%&'()- Cs10%%&'()- Cs10%%&'()- Cs10%%&'()-   9
10%%&'()-(.78:CJeE,>0610%$&Cs10%%&'()- Cs10%%&'()- Cs10%%&'()- 'd
qCs10%%&'()- Cs10%%&'()- JKMSXY[bhL,>Cs10%%&'()- Cs10%%&'()- 'd
qCs10%%&'()- Cs10%%&'()- Cs10%%&'()- 'd qbijlu|}eG+>Cs10%%&'()- 'd
qCs10%%&'()- Cs10%%&'()- Cs10%%&'()- 'd qCs10%%&'()-
eE+>Cs10%%&'()-Cs10%%&'()- Cs10%%&'()- Cs10%%&'()- 'd q-Cs10%%&'()- 



Cs10%%&'()- hL,>Cs10%%&'()- Cs10%%&'()- 'd qCs10%%&'()- Cs10%%&'()-
Cs10%%&'()- 'd qeG+>Cs10%%&'()- 'd qCs10%%&'()- Cs10%%&'()- Cs10%%&'()- 'd
qCs10%%&'()- eD+>Cs10%%&'()  L 10%%&'()-   9$10%%&'()-fCs10%%&'()- 'd
q-Cs10%%&'()- Cs10%%&'()-
_?+>Cs10%%&`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J`!10
%%&'()-J(013=eE+>Cs10%%&`!10%%&'()-J`!10%%&'()-J'd
`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J=DEGQXY[eG+>`!10%%&'()-J'd
`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd
`!10%%&'()-J[elmov}eE+>`!10%%&'()-`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd
-`!10%%&'()-J`!10%%&'()-J}~hL,>`!10%%&'()-J`!10%%&'()-J'd
`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd eG+>`!10%%&'()-J'd
`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd
`!10%%&'()-JeE+>`!10%%&'()-`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd
-`!10%%&'()-J`!10%%&'()-JohM,> x F1$10%X%X&'()-`!10%%&'()-J'd
`!10%%&'()-J`!10%%&'()-J`!10%%&'()-J'd odghij|obU4x
z#10%:R!:&'()-f10%10%10%  ,=10%%&'()-  &9S#10%%&'()-S  3710%%&'()-
s4F"10%%&'()-@_5bU4x )?$WBSi#< k#10%:R!:&'()-0< k#10%:R!:&'()-0<
k#10%:R!:&'()-0< k#10%:R!:&'()-0< k#10%:R!:&'()-0!'./d:bU4x ))?$WBSi#<
k#10%:R!:&'()-0< k#10%:R!:&'()-0< k#10%:R!:&'()-0< k#10%:R!:&'()-0<
k#10%:R!:&'()-0/02=JWddDbU4x
))?$T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2 Y`10%%&'()-<
k#10%:R!:&'()-0dqryyY9bU4x
)T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2%)?WBX"T"10%%&'()-2yY9bU4x
)T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2%)?WBX"T"10%%&'()-2yY9bU4x
)T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2%)?WBX"T"10%%&'()-2yY9bU4x
)T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2T"10%%&'()-2%)?WBX"T"10%%&'()-2
!JmyX7bU4x ) L$10%f%f&'()-2 \$10%%&'()-
B$10%\\&'()-T"10%%&'()-2%)?WBX"T"10%%&'()-2m0B|[:bU4x )  L($10%f%f&'()-
L`'m"10%%&'()- %@10%%&'()- 9`$"10%%&'()- 4$10%N%N&'()-S LZ
10%%&'()-E%()*+XvU4x *$10%1%1&'()-3  LS10%%&'()-10%10%10% =10%%&'()-
d($10%~%~&'()- V`($10%p%p&'()-KzEKN|[:vU4x * Q$10%X%X&'()-T L`$10%S%S&'()-T
\`$10%%&'()-T L$10%SS&'()-T B$10%I%I&'()-3  / $10%6%6&'()-3 N|[:vU4x *
110%%&'()-  



/10%%&'()-  -10%%&'()-  +3 10%%&'()- (10%&'()- s'10%%&'()-{|[:-410%*
,=10%%&'()-  9t10%%&'()-  :10%%&'()-  710%%&'()-  510%%&'()-  310%*&'()-
!'abA410%*  &s310%&<%&&'()- F310%&<%&&'()- &SZ"10%&<%&&'()- &SZ"10%&)&&'()-
&SZ"10%&<%&&'()-10%10%P|[?A410%* ! 10%&<%&&'()-  l10%&<%&&'()-
&"10%&<%&&'()- >$10%~<%~&'()- 9`$10%y<%y&'()- N$10%&<%&&'()-'.@IJ_AA410%*
'd?! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- !
10%&<%&&'()- JLW`acnwjJ*! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- 'd?!
10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- wxzhL,! 10%&<%&&'()- !
10%&<%&&'()- 'd?! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- 'd?eG+!
10%&<%&&'()- 'd?! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- 'd?!
10%&<%&&'()- eE+! 10%&<%&&'()-! 10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()-
'd?-! 10%&<%&&'()- ! 10%&<%&&'()- hL,! 10%&<%&&'()- ! 10%&<%&&'()- 'd?!
10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- 'd?)234eG,! 10%&<%&&'()- 'd?!
10%&<%&&'()- ! 10%&<%&&'()- ! 10%&<%&&'()- 'd?! 10%&<%&&'()- 4}_?,!
10%&<%&&&I210%$&'()-&I210%$&'()-&I210%$&'()-&I210%$&'()-&I210%$&'()-
&/F10%$&'()-eE,!
10%&<%&&&I210%$&'()-&I210%$&'()-&I210%$&'()-'i:&I210%$&'()-&I210%$&'()-hL,&
I210%$&'()-&I210%$&'()-'i:&I210%$&'()-&I210%$&'()-&I210%$&'()-'i:eG+&I210%$
&'()-'i:&I210%$&'()-&I210%$&'()-&I210%$&'()-'i:&I210%$&'()-"#%+2eE+&I210%$&
'()-&I210%$&'()-&I210%$&'()-&I210%$&'()-'i:-&I210%$&'()-&I210%$&'()-234789:
<A_?&I210%$&&1 10%$&'()-G&1 10%$&'()-G10$I10$&10$
=10%$&'()-&I210%$&'()-'i:AFGIOVWYeG+?&1 



10%$&'()-G'n6&1 10%$&'()-G&1 10%$&'()-G&1 10%$&'()-G'n6&1
10%$&'()-GYahilszeE+?&1 10%$&'()-&1 10%$&'()-G&1 10%$&'()-G&1
10%$&'()-G'n6-&1 10%$&'()-G&1 10%$&'()-Gz{|pveE+?&1 10%$&'()-0`10%%%&'()-
0`10%%%&'()-  Fl !10%%%&'()- 9 Z"10%%%&'()-&1 10%$&'()-G'n6_A+?&1 10%$&''i
'0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()-
jJ*0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()- 'i 0`10%%%&'()- 0`10%%%&'()-
0`10%%%&'()- hL,0`10%%%&'()- 0`10%%%&'()- 'i 0`10%%%&'()- 0`10%%%&'()-
0`10%%%&'()- 'i  eG+0`10%%%&'()- 'i 0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()-
'i 0`10%%%&'()- !()+29eE+0`10%%%&'()-0`10%%%&'()- 0`10%%%&'()- 



0`10%%%&'()- 'i -0`10%%%&'()- 0`10%%%&'()- 9:<CJKMThL,0`10%%%&'()-
0`10%%%&'()- 'i 0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()- 'i
T[\_fmnoeG,0`10%%%&'()- 'i 0`10%%%&'()- 0`10%%%&'()- 0`10%%%&'()- 'i
0`10%%%&'()- or}]=,0`10%%%#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&'()-$
9!Z"10%%%&'()- 9Z"10%%%&'()-
10%%%&'()-_?,0`10%%%#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&'()-
$#O#10%%%&'()-$#O#10%%%&'()-$yY9,0`10%#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&
'()-$#O#10%%%&'()-$)?'/EM##O#10%%%&'()-$
"*2yY9,0`10%#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&'()-$#O#10%%%&'()-$)?'/EM#
#O#10%%%&'()-$2:;<AQSyY9,0`10%)J#10%%%&'()-+)J#10%%%&'()-+
)10%%%&'()-#O#10%%%&'()-$)?'/EM##O#10%%%&'()-$Sbp~cC,0`10%)J#10%%%&'()-+)J#
10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+zZ:,0`10
%)J#10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+)J#10%%%&'()-+)?
@+FI#{[;
,0`10%/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--)J#10%%%&'()-+)?
@+FI#yY9,0`10%/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--')?x;
&A"/"10%%%&'()--)*+6ALyY9,0`10%/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--/"10%
%%&'()--')?x;
&A"/"10%%%&'()--LWX_ejoyY9,0`10%/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--/"10
%%%&'()--')?x;
&A"/"10%%%&'()--otu{yY9,0`10%/"10%%%&'()--/"10%%%&'()--/"10%%%&'()--/"10%%%
&'()--')?x;&A"/"10%%%&'()--_yX7,0`10 9&6$10%f%%f&'()-- 9&6$10%f%%f&'()-
&6$10%&'()-/"10%%%&'()--')?x;&A"/"10%%%&'()--NvU40` &m"10%%%&'()-g
m"10%%%&'()-g F:$10%%%&'()-z &F 10%%%&'()-10%%10%%10%% =10%%%&'()-`|[:vU40`
G!$10%t%%t&'()- 9@ Z"10%%%&'()- &`f$10%S%%S&'()-@ +f$10%X%%X&'()-@
&f"10%%%&'()-f $10%%%&'()-@|[:vU40`  710%%%&'()- 4&0$10%a%%a&'()-f
L.Z"10%%%&'()- 9*m"10%%%&'()- ,)10%%%&'()- L'10%%%&'()-Bt|obU40`
SY"10%%%&'()-10%%10%%10%% =10%%%&'()- L910%%%&'()- L4Z"10%%%&'()-f
L&3Z"10%%%&'()-tn|[:bU40`  Y @10%%%&'()- O  10%||&'()-9 A  10%n%%n&'()-9
10%%%&'()- `3M$10%%%&'()-f 3M$10%%%&'()-f|[:bU40`  l )t10%%%&'()- l
't10%%%&'()- l  %t10%%%&'()- l ,#t10%%%&'()- Y 9!10%%%&'()- Y
F10%%%&'()-[(s|[:bU40`  46$10%a%%a&'()-y G1$10%t%%t&'()- 1$10%"&'()- 4
+$10%a%%a&'()- + +$10%XX&'()- X +$10%%%&'()-gvU40` 9"10%$&'()- 910%$&'()-
9Sm"10%$&'()-10%%10%%10%% =10%%%&'()- >6$10%k%%k&'()-ygyzcCvU40`
9"1C10%$&'()- C10%$&'()- C10%$&'()- C10%$&'()- C10%$&'()-  YS-10%$&'()-
eG+4C10%$&'()- 'd:C10%$&'()- C10%$&'()- C10%$&'()- 'd:C10%$&'()-
eE+4C10%$&'()-C10%$&'()- C10%$&'()- C10%$&'()- 'd:-C10%$&'()- C10%$&'()-
hL,4C10%$&'()- C10%$&'()- 



'd:C10%$&'()- C10%$&'()- C10%$&'()- 'd: )*,5>?AeG+4C10%$&'()- 'd:C10%$&'()-
C10%$&'()- C10%$&'()- 'd:C10%$&'()- ANWXZeneE+4C10%$&'()-C10%$&'()-
C10%$&'()- C10%$&'()- 'd:-C10%$&'()- C10%$&'()- noq~hL,4C10%$&'()-
C10%$&'()- 'd:C10%$&'()- C10%$&'()- C10%$&'()- 'd:eE,4C10%$&QL10%e$&'()-
QL10%e$&'()-  L410%e$&'()-C10%$&'()- 'd:C10%$&'()-
&-679aE,4C10%$&QL10%e$&'()- 'd5'QL10%e$&'()- QL10%e$&'()- QL10%e$&'()-
QL10%e$&'()- 9>CDFOVeE,4C10%$&QL10%e$&'()- QL10%e$&'()- QL10%e$&'()-
'd5QL10%e$&'()- QL10%e$&'()- VWY`ghjqhL,4QL10%e$&'()- QL10%e$&'()-
'd5QL10%e$&'()- QL10%e$&'()- QL10%e$&'()- 'd5qxy{eG+4QL10%e$&'()-
'd5QL10%e$&'()- QL10%e$&'()- QL10%e$&'()- 'd5QL10%e$&'()-
eE+4QL10%e$&'()-QL10%e$&'()- QL10%e$&'()- QL10%e$&'()- 'd5-QL10%e$&'()-
QL10%e$&'()- 



hL,4QL10%e$&'()- QL10%e$&'()- 'd5QL10%e$&'()- QL10%e$&'()- QL10%e$&'()-
'd5eG,4QL10%e$&'()- 'd5QL10%e$&'()- QL10%e$&'()- QL10%e$&'()-
'd5QL10%e$&'()- }]=,4QL10%e$`310%e$&'()-l`310%e$&'()-l`310%e$&'()-l
`110%e$&'()-  210%e$&'()- h,$10%\e$\&'()-g-568aE,4QL10%e$`310%e$&'()-l'`
`310%e$&'()-l`310%e$&'()-l`310%e$&'()-l`310%e$&'()-l8AHIKT[eE,4QL10%e$`310%
e$&'()-l`310%e$&'()-l`310%e$&'()-l'`
`310%e$&'()-l`310%e$&'()-l[\^gnoqzhL,4`310%e$&'()-l`310%e$&'()-l'`
`310%e$&'()-l`310%e$&'()-l`310%e$&'()-l'`
zxk^>`310%+110%e$&'()-`10e$10e$10e$ =10%e$&'()-`310%e$&'()-l'`
`310%e$&'()-leEk^>`310%+110%e$&'()-`+110%e$&'()-`+110%e$&'()-`('i
-+110%e$&'()-`+110%e$&'()-`hL,>+110%e$&'()-`+110%e$&'()-`'i
+110%e$&'()-`+110%e$&'()-`+110%e$&'()-`'i eG+>+110%e$&'()-`'i
+110%e$&'()-`+110%e$&'()-`+110%e$&'()-`'i +110%e$&'()-`{eD+>+110%e$&'()
YM$10%8%&'()-S 9m"10%8%&'()-+110%e$&'()-`'i
-+110%e$&'()-`+110%e$&'()-`"$17CI_?+>+110%e$&hk#10%8%&'()-)hk#10%8%&'()-)hk
#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)IU[gopwU9+>+110%hk#10
%8%&'()-))?
6>Yj#hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)wU9+>+110%hk#1
0%8%&'()-))?
6>Yj#hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)U:+>+110%hk#10
%8%&'()-))?
6>Yj#hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)hk#10%8%&'()-)_5+>+11)?)?3Sd
#
|f#10%8%&'()-,|f#10%8%&'()-,|f#10%8%&'()-,|f#10%8%&'()-,|f#10%8%&'()-,%.56d
:+>+11))?)?3Sd#|f#10%8%&'()-,|f#10%8%&'()-,|f#10%8%&'()-,|f#10%8%&'()-,|f#1
0%8%&'()-,67GIV`keE+>+11))?)?"10%8%&'()-#"10%8%&'()-#"10%8%&'()-#"10%8%&'()
-#"10%8%&'()-#|f#10%8%&'()-,kx_?+>+11))"10%8%&'()-#"10%8%&'()-#"10%8%&'()-#
"10%8%&'()-#"10%8%&'()-#"10%8%&'()-#uY9+>+11)"10%8%&'()-#"10%8%&'()-#)?64T"
"10%8%&'()-#"10%8%&'()-#"10%8%&'()-#uY9+>+11)"10%8%&'()-#"10%8%&'()-#)?64T"
"10%8%&'()-#"10%8%&'()-#"10%8%&'()-#EuZ8+>+11)!B!$10%\U\U&'()-"10%8%&'()-#)
?64T""10%8%&'()-#"10%8%&'()-#"10%8%&'()-#Eh)#|[:+>+11)! `2Y"10%8%&'()-
L/m"10%8%&'()-S Z,$10%t8%t&'()-f _f)10%y8%y&'()-3# \!$10%8%&'()-
G!$10%a8%a&'()-#5|obU4+1 Y,M$10%8%&'()-108%108%108% =10%8%&'()-
`7Y"10%8%&'()-# Z` 4$10%t8%t&'()-S  4$10%&'()-S47:gn|[:bU4+1  $10%8%&'()-
4$10%N8%N&'()-  L@10%8%&'()- 10%8%&'()-# 9m"10%8%&'()-y
Y,M$10%8%&'()-nktkw|[:bU4+1  p`($10%8%&'()-` Q($10%k8%k&'()-` L'-10%8%&'()-
L9$10%8%&'()-# V9$10%p8%p&'()-g G9$10%a8%a&'()-gw.wz|[NA4+1108%108%108%
=10%8%&'()- Ly810%8%&'()-  710%8%&'()-# Ly510%8%&'()-
L2"10%8%&'()-gt\<4+110s10%8%&'()-,r&s10%8%&'()-,s10%8%&'()-,rs10%8%&'()-,s1
0%8%&'()-,
sW74+11s10%8%&'()-,s10%8%&'()-,r(s10%8%&'()-,s10%8%&'()-,rs10%8%&'()-,
!&*+xX@4+11rs10%8%&'()-,s10%8%&'()-,rs10%8%&'()-,s10%8%&'()-,r+067<BCKpX<4+
11s10%8%&'()-,rs10%8%&'()-,s10%8%&'()-,rs10%8%&'()-,s10%8%&'()-,KPQRjI<4+11
s10% 9$10%S$S&'()-S /$10%IsI&'()-S
*$10%D$D&'()-Ss10%8%&'()-,rs10%8%&'()-,w|\<<4+11C0 10%k$k&'()-C0
10%k$k&'()- Q`9!$10%k$k&'()-- B9!$10%\$\&'()-- 99!$10%S$S&'()-- 9G10%$&'()-
&eE<4+11C0 10%k$k&'()-C0 10%k$k&'()-'sIC0 10%k$k&'()-C0 10%k$k&'()-C0
10%k$k&'()-&/02?HIKeG+4C0 10%k$k&'()-'sIC0 10%k$k&'()-C0 10%k$k&'()-C0
10%k$k&'()-'sIC0 10%k$k&'()-KU^_anweE+4C0 10%k$k&'()-C0 10%k$k&'()-C0
10%k$k&'()-C0 10%k$k&'()-'sI-C0 10%k$k&'()-C0 10%k$k&'()-wxzhL,4C0
10%k$k&'()-C0 10%k$k&'()-'sIC0 10%k$k&'()-C0 



10%k$k&'()-C0 10%k$k&'()-'sIeG+4C0 10%k$k&'()-'sIC0 10%k$k&'()-C0
10%k$k&'()-C0 10%k$k&'()-'sIC0 10%k$k&'()-eXK>C0 10%k$k10$10$10$
=10%$&'()-C0 10%k$k&'()-'sI-C0 10%k$k&'()-C0 10%k$k&'()- W]kv{~^>XK>C0
10%k$k>^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()-
9m10%Q$&'()-4 &, 10%&'()-@{eEXK>C0 10%k$k>^ 10%Q$&'()- >^ 10%Q$&'()- 'n >^
10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()- eG+>>^ 10%Q$&'()- 'n >^ 10%Q$&'()-
>^ 10%Q$&'()- >^ 10%Q$&'()- 'n >^ 10%Q$&'()- eE+>>^ 10%Q$&'()->^ 10%Q$&'()-



>^ 10%Q$&'()- >^ 10%Q$&'()- 'n ->^ 10%Q$&'()- >^ 10%Q$&'()- hL,>>^
10%Q$&'()- >^ 10%Q$&'()- 'n >^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()- 'n
eG+>>^ 10%Q$&'()- 'n >^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()- 'n >^
10%Q$&'()- !()+3:eE+>>^ 10%Q$&'()->^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()-
'n ->^ 10%Q$&'()- >^ 10%Q$&'()- :;>FMNOhM,>  Lm"10%%&'()->^ 10%Q$&'()- 



'n >^ 10%Q$&'()- >^ 10%Q$&'()- >^ 10%Q$&'()- 'n CIV^j~^>,>
Lm"10%V10%%&'()-DV10%%&'()-DV10%%&'()-DV10%%&'()-D  L10%%&'()-
`10%%&'()-jq~_A,>  Lm"10%'d
V10%%&'()-DV10%%&'()-DV10%%&'()-DV10%%&'()-DV10%%&'()-DjJ*V10%%&'()-DV10%%&
'()-DV10%%&'()-D'd
V10%%&'()-DV10%%&'()-DV10%%&'()-DhL,V10%%&'()-DV10%%&'()-D'd
V10%%&'()-DV10%%&'()-DV10%%&'()-D'd eG+V10%%&'()-D'd
V10%%&'()-DV10%%&'()-DV10%%&'()-D'd
V10%%&'()-DeE+V10%%&'()-V10%%&'()-DV10%%&'()-DV10%%&'()-D'd
-V10%%&'()-DV10%%&'()-D(/02;hL,V10%%&'()-DV10%%&'()-D'd
V10%%&'()-DV10%%&'()-DV10%%&'()-D'd ;BCIR[\]eG,V10%%&'()-D'd
V10%%&'()-DV10%%&'()-DV10%%&'()-D'd V10%%&'()-D]4q|[;,V10%&5N#10%%&'()-3
s,2@10%%&'()-  `0l"10%%&'()-   ,/10%%&'()-  -`10%%&'()-  @,
10%%&'()-_?,V10%&5N#10%%&'()-3&5N#10%%&'()-3&5N#10%%&'()-3&5N#10%%&'()-3&5N
#10%%&'()-3&5N#10%%&'()-3uY9,V10%&5N#10%%&'()-3&5N#10%%&'()-3)?#&2M#&5N#10%
%&'()-3&5N#10%%&'()-3&5N#10%%&'()-3uY9,V10%&5N#10%%&'()-3&5N#10%%&'()-3)?#&
2M#&5N#10%%&'()-3&5N#10%%&'()-3&5N#10%%&'()-3#+,-0uZ9,V10%
3Y:10%%&'()-&5N#10%%&'()-3)?#&2M#&5N#10%%&'()-3&5N#10%%&'()-3&5N#10%%&'()-3
03456FHWexX8V10%&t#10%%&'()-.&t#10%%&'()-.&t#10%%&'()-.&t#10%%&'()-.10%10%1
0%
,=10%%&'()-esyY9xX8V10%&t#10%%&'()-.&t#10%%&'()-.&t#10%%&'()-.))?.WP\r#&t#1
0%%&'()-.&t#10%%&'()-.zZ:xX8V10%< #10%%&'()-7<
#10%%&'()-7&t#10%%&'()-.))?.WP\r#&t#10%%&'()-.&t#10%%&'()-.uY9xX8V10%<
#10%%&'()-7< #10%%&'()-7)?\Pa".< #10%%&'()-7< #10%%&'()-7<
#10%%&'()-7&'(3uY9xX8V10%< #10%%&'()-7< #10%%&'()-7)?\Pa".< #10%%&'()-7<
#10%%&'()-7< #10%%&'()-7357=>ENuY9xX8V10%< #10%%&'()-7< #10%%&'()-7)?\Pa".<
#10%%&'()-7< #10%%&'()-7< #10%%&'()-7NU\cdktuY9xX8V10%< #10%%&'()-7<
#10%%&'()-7)?\Pa".< #10%%&'()-7< #10%%&'()-7<
#10%%&'()-7t{uZ8xX8V10%!L%$10%S%S%&'()-< #10%%&'()-7)?\Pa".< #10%%&'()-7<
#10%%&'()-7< #10%%&'()-7WH|[:xX8V10%! \`$10%%&'()- U`$10%\%\&'()-
L"10%%&'()- LZ 10%%&'()-7 S$10%%&'()- U$10%\%\&'()-J}}pcV5V1
9S10%%&'()-(10%10%10% ,=10%%&'()- `.$10%=&'()-
Q.$10%X%X&'()-a`$10%%&'()-`|[:cV5V1  L@m10%S%S&'()-3 L@10%%&'()- $10%%&'()-
4$10%;%;&'()- 1$10%%&'()- 9,m"10%%&'()- 



|[:cV5V1   &-10%%&'()- ZY *`10%a+a&'()- (@ 10%%&'()-h `""10%%&'()-
a`$10%%&'()-T Z$10%a%a&'()-T'5BMVa|[:cV5V1   910%%&'()-  710%8&'()-
510%%&'()-  310%%&'()-  13 10%%&'()-  /10%%&'()-adefgt-vU4V YlM$10%%&'()-
YlM$10%&'()- YlM$10%%&'()- l y10%%&'()-10%10%10% @=10%%&'()-i  Qd|[:vU4V
l10%%&'()-  `9"10%%&'()- 9"10%%&'()- Zl$10%a%a&'()-  Ll$10%S%S&'()-  L
410%%&'()-dek}dDvU4V  V 10%%&'()- V 10%%&'()- V 10%%&'()- V 10%%&'()- V
10%%&'()- V 10%%&'()- hL,4V 10%%&'()- V 10%%&'()- 'd5V 10%%&'()- V
10%%&'()- V 10%%&'()- 'd5eG+4V 10%%&'()- 'd5V 10%%&'()- V 10%%&'()- V
10%%&'()- 'd5V 10%%&'()- eE+4V 10%%&'()-V 10%%&'()- V 10%%&'()- V 10%%&'()-
'd5-V 10%%&'()- V 10%%&'()- &/02=hL,4V 10%%&'()- V 10%%&'()- 'd5V 10%%&'()-
V 10%%&'()- V 10%%&'()- 'd5=FGIS\]_eG+4V 10%%&'()- 'd5V 10%%&'()- V
10%%&'()- V 10%%&'()- 



'd5V 10%%&'()- _juvyeE+4V 10%%&'()-V 10%%&'()- V 10%%&'()- V 10%%&'()-
'd5-V 10%%&'()- V 10%%&'()- fF+4V 10%%&'()-d<110%$&'()- d<110%$&'()-
d<110%$&'()-  `/310%$&'()-FV 10%%&'()- 'd5   ! # + eE+4V
10%%&'()-d<110%$&'()- d<110%$&'()- '`6d<110%$&'()- d<110%$&'()-
d<110%$&'()- + 2 3 5 ; @ A C eG+4d<110%$&'()- '`6d<110%$&'()- d<110%$&'()-
d<110%$&'()- '`6d<110%$&'()- C J Q R T Z _ eE+4d<110%$&'()-d<110%$&'()-
d<110%$&'()- d<110%$&'()- '`6-d<110%$&'()- d<110%$&'()- _ ` 



b g l m o v hL,4d<110%$&'()- d<110%$&'()- '`6d<110%$&'()- d<110%$&'()-
d<110%$&'()- '`6v } ~      eG,4d<110%$&'()- '`6d<110%$&'()- d<110%$&'()-
d<110%$&'()- '`6d<110%$&'()-
xX:d<110%'`19D10%$&'()-?9D10%$&'()-?9D10%$&'()-?10$10$10$ ,=10%$&'()-
jJ*9D10%$&'()-?9D10%$&'()-?9D10%$&'()-?1'`19D10%$&'()-?9D10%$&'()-?9D10%$&'
()-?    hdD*9D10%$&'Hi10%%&'()-] 9 10%%&'()- LG"10%%&'()-
Ys10%%&'()-9D10%$&'()-?'`1_?*9D10%Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]Hi10%
%&'()-]Hi10%%&'()-]Hi10%%&'()-]eE*9D10%Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]
'd 



Hi10%%&'()-]Hi10%%&'()-]%*+-3hL,Hi10%%&'()-]Hi10%%&'()-]'d
Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]'d 389;BIJLeG+Hi10%%&'()-]'d
Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]'d
Hi10%%&'()-]LQVWY^ceE+Hi10%%&'()-Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]'d
-Hi10%%&'()-]Hi10%%&'()-]cdfmtuw~hL,Hi10%%&'()-]Hi10%%&'()-]'d
Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]'d ~eG+Hi10%%&'()-]'d
Hi10%%&'()-]Hi10%%&'()-]Hi10%%&'()-]'d Hi10%%&'()-]*-eD+Hi10%%&'()
$10%%&'()- N$10%%&'()-Hi10%%&'()-]'d
-Hi10%%&'()-]Hi10%%&'()-]-_?+Hi10%%&&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'()-3
&J#10%%&'()-3&J#10%%&'()-3 L"Z"10%%&'()-
!"_5+Hi1)?"*@H#&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'()-3&J#10%%&
'()-3")19CKLd:+Hi1))?"*@H#&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'(
)-3&J#10%%&'()-3LS[cpxyd:+Hi1))?"*@H#&J#10%%&'()-3&J#10%%&'()-3&J#10%%&'()-
3&J#10%%&'()-3&J#10%%&'()-3yzeE+Hi1))?",E#10%%&'()-",E#10%%&'()-",E#10%%&'(
)-",E#10%%&'()-",E#10%%&'()-"&J#10%%&'()-3zZ:+Hi1),E#10%%&'()-",E#10%%&'()-
",E#10%%&'()-",E#10%%&'()-",E#10%%&'()-"%)?:%;
C#zZ:+Hi1)1"10%%&'()-,1"10%%&'()-,1"10%%&'()-,
010%%&'()-,E#10%%&'()-"%)?:%;
C#*+2<MyY9+Hi1)1"10%%&'()-,1"10%%&'()-,1"10%%&'()-,)?x;
&<"1"10%%&'()-,1"10%%&'()-,M^klmxzyY9+Hi1)1"10%%&'()-,1"10%%&'()-,1"10%%&'(
)-,)?x;
&<"1"10%%&'()-,1"10%%&'()-,z|yY9+Hi1)1"10%%&'()-,1"10%%&'()-,1"10%%&'()-,)?
x;
&<"1"10%%&'()-,1"10%%&'()-,yY9+Hi1)1"10%%&'()-,1"10%%&'()-,1"10%%&'()-,)?x;
&<"1"10%%&'()-,1"10%%&'()-,zY8+Hi1) `8F"10%%&'()-
`8F"10%&'()-1"10%%&'()-,)?x;&<"1"10%%&'()-,1"10%%&'()-,1xvU4Hi
=$10%j=%j&'()-- G$10%t=%t&'()-- LfG 10%&=%&&'()- 9fm"10%&=%&&'()-10%10%10%
=10%%&'()-x~[|[:vU4Hi = $10%&=%&&'()-,G f$10%&=%&&'()-, m$10%&'()-,
m$10%=%&'()-, t$10%&=%&&'()-, =$10%j=%j&'()--[0_|obU4Hi 3SM$10% P%
&'()-10&=%&10&=%&10&=%& =10%&=%&&'()- Z`6$10%=%&'()- 9410%&=%&&'()-
9s0Z"10%&=%&&'()-y_, z }    |[:bU4Hi  fFf10%9P%9&'()- fSf10%9P%9&'()- T  S
10%&'()- 10%9P%9&'()- S10%9P%9&'()-  3SM$10%P%&'()-       |[:bU4Hi
%10%9P%9&'()- f,#f10%9P%9&'()- f9!f10%9P%9&'()- fFf10%9P%9&'()-
f@z10%9P%9&'()- fL10%9P%9&'()- p!!?""#+%|[;bU4Hi  a,,$10%9P%9&'()-`
a,,$10%9P%9&'()-` d,,$10%/"&'()-` N,&$10%9P%9&'()- G,&$10%4&'()-
G,&$10%P%&'()-+%.%/%0%1%%%%%vZ:Hi 0@10%%&'()-0@10%%&'()- 9'10%%&'()-
&Sm"10%%&'()-109P%9109P%9109P%9 =10%9P%9&'()-%%%%%%%_AvZ:Hi
'`60@10%%&'()-0@10%%&'()-0@10%%&'()-0@10%%&'()-0@10%%&'()-%%%%%%%&jJ*0@10%%
&'()-0@10%%&'()-0@10%%&'()-'`60@10%%&'()-0@10%%&'()-0@10%%&'()-&&&&&&!&.&hL
,0@10%%&'()-0@10%%&'()-'`60@10%%&'()-0@10%%&'()-0@10%%&'()-'`6.&7&8&:&E&N&O
&Q&eG+0@10%%&'()-'`60@10%%&'()-0@10%%&'()-0@10%%&'()-'`60@10%%&'()-Q&^&g&h&
j&s&|&eE+0@10%%&'()-0@10%%&'()-0@10%%&'()-0@10%%&'()-'`6-0@10%%&'()-0@10%%&
'()-|&}&&&&&&&hL,0@10%%&'()-0@10%%&'()-'`60@10%%&'()-0@10%%&'()-0@10%%&'()-
'`6&&&&&&&&eG,0@10%%&'()-'`60@10%%&'()-0@10%%&'()-0@10%%&'()-'`60@10%%&'()-
&'''','>'B'_?,0@10%%&>10%R$&'()- >10%R$&'()- >10%R$&'()- >10%R$&'()-
>10%R$&'()-  9s310%R$&'()- B'C'E'N'U'V'X'_'hL,>10%R$&'()- >10%R$&'()-
'd0>10%R$&'()- >10%R$&'()- >10%R$&'()- 'd0_'f'g'i'r'y'z'|'eG+>10%R$&'()-
'd0>10%R$&'()- >10%R$&'()- >10%R$&'()- 'd0>10%R$&'()-
|'''''''eE+>10%R$&'()->10%R$&'()- >10%R$&'()- >10%R$&'()- 'd0->10%R$&'()-
>10%R$&'()- ''''''''hL,>10%R$&'()- >10%R$&'()- 'd0>10%R$&'()- >10%R$&'()-
>10%R$&'()- 'd0''''''''eG+>10%R$&'()- 'd0>10%R$&'()- >10%R$&'()-
>10%R$&'()- 'd0>10%R$&'()- 



'''''''eE+>10%R$&'()->10%R$&'()- >10%R$&'()- >10%R$&'()- 'd0->10%R$&'()-
>10%R$&'()- '''''((dC+>10%R$&'( LY+10%R$&'()- Ll(Z"10%R$&'()- f,10%R$&'()-
ls'`10%R$&'()->10%R$&'()-
'd0(())))()_?+>10%R$&L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()
-bL>-10%R$&'()-bL>-10%R$&'()-b()9);
)C)D)F)P)eE+>10%R$&L>-10%R$&'()-bL>-10%R$&'()-b'd
L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-bP)W)X)Z)c)j)k)m)eG+L>-10%R$&'()-b
'd L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-b'd
L>-10%R$&'()-bm)w)~)))))eE+L>-10%R$&'()-L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R
$&'()-b'd
-L>-10%R$&'()-bL>-10%R$&'()-b))))))))hL,L>-10%R$&'()-bL>-10%R$&'()-b'd
L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-b'd ))))))))eG+L>-10%R$&'()-b'd
L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-b'd
L>-10%R$&'()-b)))))))eE+L>-10%R$&'()-L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'
()-b'd -L>-10%R$&'()-bL>-10%R$&'()-b))))))))hM, =10%R$&'()-L>-10%R$&'()-b'd
L>-10%R$&'()-bL>-10%R$&'()-bL>-10%R$&'()-b'd
)))*}*+$+&+3+wW7k#10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3 3&M$10%I$I&'()-
&Y"10%`$`&'()-10R$10R$10R$3+9+E+K+X+^+k+_?wW7k#10%I$I&'()-3k#10%I$I&'()-3k#
10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3k+r+s+z++++yY9wW7k#10
%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3I)?$:B]i#k#10%I$I&'()-3
+++++++yY9wW7k#10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3k#10%I$I&'()-3I)?$:B
]i#k#10%I$I&'()-3+++++++zZ:wW7,p#10%I$I&'()-',p#10%I$I&'()-',p#10%I$I&'()-'
k#10%I$I&'()-3I)?$:B]i#k#10%I$I&'()-3+
,,,,&,.,yY9wW7,p#10%I$I&'()-',p#10%I$I&'()-',p#10%I$I&'()-')?)WGbn#$,p#10%I
$I&'()-',p#10%I$I&'()-'.,8,@,A,B,M,Z,zZ:wW7C"10%I$I&'()-(C"10%I$I&'()-(,p#1
0%I$I&'()-')?)WGbn#$,p#10%I$I&'()-',p#10%I$I&'()-'Z,g,t,,,,,uY9wW7C"10%I$I&
'()-(C"10%I$I&'()-()?DGb")C"10%I$I&'()-(C"10%I$I&'()-(C"10%I$I&'()-(,,,,,,,
uY9wW7C"10%I$I&'()-(C"10%I$I&'()-()?DGb")C"10%I$I&'()-(C"10%I$I&'()-(C"10%I
$I&'()-(,,,,,,,uY9wW7C"10%I$I&'()-(C"10%I$I&'()-()?DGb")C"10%I$I&'()-(C"10%
I$I&'()-(C"10%I$I&'()-(,,,----uY9wW7C"10%I$I&'()-(C"10%I$I&'()-()?DGb")C"10
%I$I&'()-(C"10%I$I&'()-(C"10%I$I&'()-(--
-'-(-)-U-uZ8wW7!$10%NQNQ&'()-C"10%I$I&'()-()?DGb")C"10%I$I&'()-(C"10%I$I&'(
)-(C"10%I$I&'()-(U--x.../!0|[:wW7! '$10%pB%p&'()-@ t$$10%B%&'()-S
f#"10%B%&'()- &!Z 10%B%&'()-( N$10%B%&'()-
$10%SB%S&'()-!0+1|1{2!3{33|[:wW7! 9m"10%B%&'()- ,8m"10%B%&'()-
0$10%tB%t&'()- 0$10%pB%p&'()-(  `'$10%tB%t&'()-@
p'$10%B%&'()-@33333"4W45\5vU4 Y:$10%%&'()-  Y:$10%%&'()-  910%&'()-S
9@G"10%%&'()-10B%10B%10B% =10%B%&'()-\5\66Y7b77X8|[:vU4  $10%,%,&'()-g
L10%%&'()- L@10%%&'()- L,Z"10%%&'()-z ,$10%%&'()-g
,$10%%&'()-gX8d9d:::::|[:vU4  -10%%&'()- +10%%&'()- <8(10%V8V&'()-
`L#Z"10%] &'()- L#Z"10%%&'()- f`$10%%&'()-g::; ;;#;&;|[:vU4  :10%%&'()-
710%%&'()- 510%%&'()- 310%%&'()- 1-10%%&'()- /10%%&'()-&;3;6;7;8;9;;;z<vU4
Yf:$10%%&'()- Yf:$10%&'()- }Yf:$10%%&'()-10%10%10% =10%%&'()-
910%%&'()-z<<=f????}]=vU4 0310%1%1&'()- 0310%1%1&'()-  `$10%1%1&'()-
I$10%%&'()-  I$10%%&'()-  $10%,!,&'()- ???@@@@eEvU4 0310%1%1&'()-
0310%1%1&'()- '`@0310%1%1&'()- 0310%1%1&'()- 0310%1%1&'()- @!@"@$@/@8@9@;
@eG+40310%1%1&'()- '`@0310%1%1&'()- 0310%1%1&'()- 0310%1%1&'()-
'`@0310%1%1&'()- ;@H@Q@R@T@_@h@eE+40310%1%1&'()-0310%1%1&'()- 0310%1%1&'()-
0310%1%1&'()- '`@-0310%1%1&'()- 0310%1%1&'()- h@i@k@v@@@@@hL,40310%1%1&'()-
0310%1%1&'()- '`@0310%1%1&'()- 0310%1%1&'()- 



0310%1%1&'()- '`@@@@@@@@@eG+40310%1%1&'()- '`@0310%1%1&'()- 0310%1%1&'()-
0310%1%1&'()- '`@0310%1%1&'()- @@@@@@@eE+40310%1%1&'()-0310%1%1&'()-
0310%1%1&'()- 0310%1%1&'()- '`@-0310%1%1&'()- 0310%1%1&'()- @@@@@@@DAhM,4
93+310%$&'()-F0310%1%1&'()- '`@0310%1%1&'()- 0310%1%1&'()- 0310%1%1&'()-
'`@DAJAXAcAhA{AA_?,4 93+310%4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()-
4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()- AAAAAAAAhL,44,x10%$&'()-
4,x10%$&'()- '` w4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()- '`
wAAAAAAAAeG+44,x10%$&'()- '` w4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()- '`
w4,x10%$&'()- AAAAAAAeE+44,x10%$&'()-4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()-
'` w-4,x10%$&'()- 4,x10%$&'()- AAAAAAAAhL,44,x10%$&'()- 4,x10%$&'()- '`
w4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()- 



'` wAABBBBBBeG+44,x10%$&'()- '` w4,x10%$&'()- 4,x10%$&'()- 4,x10%$&'()- '`
w4,x10%$&'()- BB%B&B)B0B7BeE+44,x10%$&'()-4,x10%$&'()- 4,x10%$&'()-
4,x10%$&'()- '` w-4,x10%$&'()- 4,x10%$&'()- 7B8B9B<B?B@BABBBBxk^=4,x10%$
&@Z"10%$&'()-10$10$10$ =10%$&'()- Y:10%$&'()-4,x10%$&'()- '`
wBB6C<CICPC\C~^>k^=4,x10%$ 010%$&'()-]010%$&'()-]010%$&'()-]010%$&'()-]
&@10%$&'()-F 10%$&'()- \CaCnCuCCCC_Ak^=4,x10%$ '`$
010%$&'()-]010%$&'()-]010%$&'()-]010%$&'()-]010%$&'()-]CCCCCCCCjJ*010%$&'()
-]010%$&'()-]010%$&'()-]'`$
010%$&'()-]010%$&'()-]010%$&'()-]CCCCCCCChL,010%$&'()-]010%$&'()-]'`$
010%$&'()-]010%$&'()-]010%$&'()-]'`$ CCCCCCCCeG+010%$&'()-]'`$
010%$&'()-]010%$&'()-]010%$&'()-]'`$
010%$&'()-]CCCCCDDeE+010%$&'()-010%$&'()-]010%$&'()-]010%$&'()-]'`$
-010%$&'()-]010%$&'()-]DDDD$D%D'D1DhL,010%$&'()-]010%$&'()-]'`$
010%$&'()-]010%$&'()-]010%$&'()-]'`$ 1D8D9D<DFDMDNDODeG,010%$&'()-]'`$
010%$&'()-]010%$&'()-]010%$&'()-]'`$
010%$&'()-]ODDdEtExEEE~^>,010%$]#10%%&'()-3]#10%%&'()-3]#10%%&'()-3]#10%%&'
()-3 @$10%%&'()- 9
Z"10%%&'()-EEEEEEE_?,010%$]#10%%&'()-3]#10%%&'()-3]#10%%&'()-3]#10%%&'()-3]
#10%%&'()-3]#10%%&'()-3EEEEEEEzZ:,010%]#10%%&'()-3]#10%%&'()-3]#10%%&'()-3]
#10%%&'()-3]#10%%&'()-3)?$,4E[#EEEFFFFzZ:,010%]#10%%&'()-3]#10%%&'()-3]#10%
%&'()-3]#10%%&'()-3]#10%%&'()-3)?$,4E[#FFF.F=FKFYF{[;
,010%$S#10%%&'()-$S#10%%&'()-$S#10%%&'()-$S#10%%&'()-]#10%%&'()-3)?$,4E[#YF
gFhFmFuF}FFyY9,010%$S#10%%&'()-$S#10%%&'()-$S#10%%&'()-$S#10%%&'()-')?
@0AR#$S#10%%&'()-FFFFFFFzZ:,010%)"10%%&'()--)"10%%&'()--)"10%%&'()--$S#10%%
&'()-')?
@0AR#$S#10%%&'()-FFFFFFFyY9,010%)"10%%&'()--)"10%%&'()--)"10%%&'()--)?|D4@"
)"10%%&'()--)"10%%&'()--FGGGGG
GyY9,010%)"10%%&'()--)"10%%&'()--)"10%%&'()--)?|D4@"
)"10%%&'()--)"10%%&'()--
G"G(G)G0G7G>GyY9,010%)"10%%&'()--)"10%%&'()--)"10%%&'()--)?|D4@"
)"10%%&'()--)"10%%&'()-->GGGNGOGVG]GdGyY9,010%)"10%%&'()--)"10%%&'()--)"10%
%&'()--)?|D4@" )"10%%&'()--)"10%%&'()--dGmGtGuGvGGCHzX7,010
Q@/$10%k%k&'()--!L@/$10%f8f8&'()-)"10%%&'()--)?|D4@"
)"10%%&'()--)"10%%&'()--CHHH4IIIIII|[NA4010%10%10% =10%%&'()-
X99$10%%&'()-g L7Z"10%%&'()- L&610%%&'()- f@/$10%%&'()-IJBKLFNNN{Z9NA4010
B$10%II&'()-`0 B$10%I%I&'()-`0 9$10%@%@&'()-`0 &$10%-%-&'()-`0!@$10%&'()-`0
9Sm"10%%&'()- NPWQQ#RRRT|[:NA4010  L$10%S%S&'()-`0 a$10%%&'()-`0
V`$10%]Z]&'()-`0 L$10%S%S&'()-`0 9$10%@%@&'()-`0
S`$10%%&'()-`0RTTTTTTFU`UmUvU40 \ t10%v/"v&'()- A . t10%[K[&'()-
&S10%%&'()-10%10%10% ,=10%%&'()- V$10%]%]&'()-`0mUzUUUUUU|[:vU40 \  m
10%%&'()-A g10%%&'()- 10%%&'()- yz10%%&'()- y @10%%&'()-
y-10%%&'()-UUU4V}VWKW|[:vU40 \ L@ 10%%&'()-A YM$10%%&'()- YM$10%&'()-
YM$10%%&'()- 10%%&'()- 10%%&'()-KWXHZZZZZaAvU40 \
Q210%y%y&'()-kQ210%y%y&'()-kQ210%y%y&'()-k _!$10%y%y&'()- Q!$10%k%k&'()-
G!$10%a%a&'()-ZZZZZZZeEvU40 \
Q210%y%y&'()-kQ210%y%y&'()-k'`1Q210%y%y&'()-kQ210%y%y&'()-kQ210%y%y&'()-kZ[
[
[[[[![eG+4Q210%y%y&'()-k'`1Q210%y%y&'()-kQ210%y%y&'()-kQ210%y%y&'()-k'`1Q21
0%y%y&'()-k![+[4[5[6[9[:[;[<[eXK>Q210%y%y10$10$10$
=10%$&'()-Q210%y%y&'()-k'`1-Q210%y%y&'()-kQ210%y%y&'()-k<[=[>[?[@[B[L[U[nN.
>H110%$&'()-[H110%$&'()-[H110%$&'()-['d51H110%$&'()-[H110%$&'()-[H110%$&'()
-[U[V[X[d[m[n[p[z[hL,>H110%$&'()-[H110%$&'()-[''d5H110%$&'()-[H110%$&'()-[H
110%$&'()-[-'d5z[[[[[[[[eG+>H110%$&'()-['d5H110%$&'()-[H110%$&'()-[H110%$&'
()-['d5H110%$&'()-[[[[[[[[eE+>H110%$&'()-H110%$&'()-[H110%$&'()-[H110%$&'()
-['d5-H110%$&'()-[H110%$&'()-[[[[[[[[,\hM,> 3`
10%Q$&'()-H110%$&'()-['d5H110%$&'()-[H110%$&'()-[H110%$&'()-['d5,\2\F\Q\d\s
\t\_A,> 3` 10%'i1`s10%Q$&'()- `s10%Q$&'()- `s10%Q$&'()- `s10%Q$&'()-
`s10%Q$&'()- t\v\}\\\\\\jJ*`s10%Q$&'()- `s10%Q$&'()- `s10%Q$&'()-
'i1`s10%Q$&'()- `s10%Q$&'()- `s10%Q$&'()- 



\\\\\\\\hL,`s10%Q$&'()- `s10%Q$&'()- 'i1`s10%Q$&'()- `s10%Q$&'()-
`s10%Q$&'()- 'i1\\\\\\\\eG+`s10%Q$&'()- 'i1`s10%Q$&'()- `s10%Q$&'()-
`s10%Q$&'()- 'i1`s10%Q$&'()- \\\\\\\eE+`s10%Q$&'()-`s10%Q$&'()-
`s10%Q$&'()- `s10%Q$&'()- 'i1-`s10%Q$&'()- `s10%Q$&'()-
\\\\\\\\hL,`s10%Q$&'()- `s10%Q$&'()- 'i1`s10%Q$&'()- `s10%Q$&'()-
`s10%Q$&'()- 'i1\]]]]]]]eG,`s10%Q$&'()- 'i1`s10%Q$&'()- `s10%Q$&'()-
`s10%Q$&'()- 'i1`s10%Q$&'()- ]]
^^^$^0^~^>,`s10%Q$s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\
3s*10%Q$&'()- 3s'Y"10%Q$&'()-0^5^B^S^U^]^^^_A,`s10%Q$'i
s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\^^`^g^n^o^
q^v^{^jJ*s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'i
s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\{^|^~^^^^^^hL,s+10%Q$&'()-\s+10%Q$&'
()-\'i s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'i ^^^^^^^^eG+s+10%Q$&'()-\'i
s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'i
s+10%Q$&'()-\^^^^^^^eE+s+10%Q$&'()-s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'
i -s+10%Q$&'()-\s+10%Q$&'()-\^^^^^^^^hL,s+10%Q$&'()-\s+10%Q$&'()-\'i
s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'i ^^^^^^^^eG,s+10%Q$&'()-\'i
s+10%Q$&'()-\s+10%Q$&'()-\s+10%Q$&'()-\'i s+10%Q$&'()-\^^^____`&`vU5s+1
]#10%'x$'&'()-Z 3l:$10%'x$'&'()-% 3LZ"10%'x$'&'()-10Q$\10Q$10Q$
3,=10%Q$&'()- 33l:10%Q$&'()-&`(`5`;`G`M`Z`_?vU5s+1 ]#10%'x$'&'()-Z
]#10%'x$'&'()-Z ]#10%'x$'&'()-Z ]#10%'x$'&'()-Z ]#10%'x$'&'()-Z
]#10%'x$'&'()-ZZ```m`t`u`|``uY9vU5s+1 ]#10%'x$'&'()-Z ]#10%'x$'&'()-Z')?
6>O[# 



]#10%'x$'&'()-Z ]#10%'x$'&'()-Z ]#10%'x$'&'()-Z```````uY9vU5s+1
]#10%'x$'&'()-Z ]#10%'x$'&'()-Z')? 6>O[# ]#10%'x$'&'()-Z ]#10%'x$'&'()-Z
]#10%'x$'&'()-Z```````uZ:vU5s+1$X#10%'x$'&'()-H ]#10%'x$'&'()-Z')? 6>O[#
]#10%'x$'&'()-Z ]#10%'x$'&'()-Z
]#10%'x$'&'()-Z```aaaaU9vU5s+1$X#10%'x$'&'()-H)?N>TW#
$X#10%'x$'&'()-H$X#10%'x$'&'()-H$X#10%'x$'&'()-H$X#10%'x$'&'()-Ha"a)a0a7a8a
9aU:vU5s+1$X#10%'x$'&'()-H)?N>TW#
$X#10%'x$'&'()-H$X#10%'x$'&'()-H$X#10%'x$'&'()-H$X#10%'x$'&'()-H9aDaQa^akax
aya_5vU5s+1)?xN>Y";"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-E;
"10%'x$'&'()-E;"10%'x$'&'()-Eyaaaaaaad:vU5s+1))?xN>Y";"10%'x$'&'()-E;
"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-E;
"10%'x$'&'()-Eaaaaaaad:vU5s+1))?xN>Y";"10%'x$'&'()-E;"10%'x$'&'()-E;
"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-Eaaaaaaad:vU5s+1))?xN>Y";
"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-E;
"10%'x$'&'()-Eaaaabb bd:vU5s+1))?xN>Y";"10%'x$'&'()-E;"10%'x$'&'()-E;
"10%'x$'&'()-E;"10%'x$'&'()-E;"10%'x$'&'()-E bb7bbWcZcxc`?vU5s+1)) s
10%%&'()-! $10%**&'()- h $10%\%\&'()-E d $10%X%X&'()-  $10%&'()-;
"10%'x$'&'()-Exckdfgthhhh|[:-510% @=10%%&'()-( s8m"10%%&'()- '
F"$10%~%~&'()- F"$10%t%t&'()- |F"$10%p%p&'()- wF"$10%k%k&'()-hhhikkllbA510%
L"10%%&'()-  $10%%&'()- L"10%%&'()- ``$10%%&'()-  `$10%%&'()-
10%10%llmno$p>p|[:A510% (G10%&'()- |`$10%pg p&'()-B |$10%p%p&'()-B
r`$10%f%f&'()-B \$10%%&'()-B L"10%&'()- >pMpZpgpvppp|[:A510%  5t10%%&'()-
3t10%%&'()-  1 10%%&'()-  /10%%&'()-  -s10%%&'()-
+s10%%&'()-pppppppqcqvU410 YfM$10%&'()- YfM$10%%%&'()-10%10%10% @=10%%&'()-
9t10%%&'()-  7t10%%&'()-cqq3rrCtt#u|[:vU410  d`f$10%k%%k&'()-
mf$10%t%%t&'()- _`f$10%f%%f&'()- If$10%%%&'()- L10%%%&'()-
YfM$10%%%&'()-#u3u4u:uLuQucucCvU410  d`Q@10%%%&'()- Q@10%%%&'()-
Q@10%%%&'()- Q@10%%%&'()- Q@10%%%&'()-
`10%%%&'()-curusuuuuuuueG+4Q@10%%%&'()- 'xNQ@10%%%&'()- Q@10%%%&'()-
Q@10%%%&'()- 'xNQ@10%%%&'()- uuuuuuueE+4Q@10%%%&'()-Q@10%%%&'()-
Q@10%%%&'()- Q@10%%%&'()- 'xN-Q@10%%%&'()- Q@10%%%&'()-
uuuuuuuuhL,4Q@10%%%&'()- Q@10%%%&'()- 'xNQ@10%%%&'()- Q@10%%%&'()- 



Q@10%%%&'()- 'xNuuuuuvvveG+4Q@10%%%&'()- 'xNQ@10%%%&'()- Q@10%%%&'()-
Q@10%%%&'()- 'xNQ@10%%%&'()- vvvvv)v2veE+4Q@10%%%&'()-Q@10%%%&'()-
Q@10%%%&'()- Q@10%%%&'()- 'xN-Q@10%%%&'()- Q@10%%%&'()-
2v3v5vAvIvJvMvXvhL,4Q@10%%%&'()- Q@10%%%&'()- 'xNQ@10%%%&'()- Q@10%%%&'()-
Q@10%%%&'()- 'xNXvavbvcvvvveE,4Q@10%%%&`-10%$&'()- `-10%$&'()-
S,`10%$&'()-3Q@10%%%&'()- 'xNQ@10%%%&'()- vvvvvvweE,4Q@10%%%&`-10%$&'()-
`-10%$&'()- 'xI`-10%$&'()- `-10%$&'()- `-10%$&'()- ww wwwwwweG+4`-10%$&'()-
'xI`-10%$&'()- `-10%$&'()- `-10%$&'()- 'xI`-10%$&'()-
w!w(w)w+w0w7weE+4`-10%$&'()-`-10%$&'()- `-10%$&'()- `-10%$&'()-
'xI-`-10%$&'()- `-10%$&'()- 7w8w:w?wDwEwGwNwhL,4`-10%$&'()- `-10%$&'()-
'xI`-10%$&'()- `-10%$&'()- `-10%$&'()- 'xINwUwVwXw_wfwgwiweG+4`-10%$&'()-
'xI`-10%$&'()- `-10%$&'()- `-10%$&'()- 'xI`-10%$&'()-
iwpwwwxwzwwweE+4`-10%$&'()-`-10%$&'()- 



`-10%$&'()- `-10%$&'()- 'xI-`-10%$&'()- `-10%$&'()- wwwwwwwwhM,4
,=10%$&'()-`-10%$&'()- 'xI`-10%$&'()- `-10%$&'()- `-10%$&'()-
'xIwwww?xAxxxxvV6C910%$&'()-OC910%$&'()-O 9F 10%$&'()-% Yss10%$&'()-
9Lm"10%$&'()-10$10$10$xxxxxxx_?vV6C910%$&'()-OC910%$&'()-OC910%$&'()-OC910%
$&'()-OC910%$&'()-OC910%$&'()-OxxxxxxxyhL,6C910%$&'()-OC910%$&'()-O'n
C910%$&'()-OC910%$&'()-OC910%$&'()-O'n yyyyy$y%y'yeG+6C910%$&'()-O'n
C910%$&'()-OC910%$&'()-OC910%$&'()-O'n C910%$&'()-O'y1y8y9y;
yByIyeE+6C910%$&'()-C910%$&'()-OC910%$&'()-OC910%$&'()-O'n
-C910%$&'()-OC910%$&'()-OIyJyLyVy]y^y`yiyhL,6C910%$&'()-OC910%$&'()-O'n
C910%$&'()-OC910%$&'()-OC910%$&'()-O'n iypyqysy}yyyyeG+6C910%$&'()-O'n
C910%$&'()-OC910%$&'()-OC910%$&'()-O'n
C910%$&'()-OyyyyyyyeE+6C910%$&'()-C910%$&'()-OC910%$&'()-OC910%$&'()-O'n
-C910%$&'()-OC910%$&'()-Oyyy(z+zzzdD+6C910%$&'()f#k#10%*%&'()- L"10%*%&'()-
!10%*%&'()- N$10%*%&'()-C910%$&'()-O'n
zzzzzz{_?+6C910%$&f#k#10%*%&'()-f#k#10%*%&'()-f#k#10%*%&'()-f#k#10%*%&'()-f
#k#10%*%&'()-f#k#10%*%&'()-{
{{{{&{.{uY9+6C910%f#k#10%*%&'()-f#k#10%*%&'()-)?.6G]i#f#k#10%*%&'()-f#k#10%
*%&'()-f#k#10%*%&'()-.{6{>{K{L{S{[{uY9+6C910%f#k#10%*%&'()-f#k#10%*%&'()-)?
.6G]i#f#k#10%*%&'()-f#k#10%*%&'()-f#k#10%*%&'()-[{c{k{u{v{w{{uZ:+6C910%p)p#
10%*%&'()-
f#k#10%*%&'()-)?.6G]i#f#k#10%*%&'()-f#k#10%*%&'()-f#k#10%*%&'()-{{{{{{{_5+6
C91)?3SLbn#p)p#10%*%&'()- p)p#10%*%&'()- p)p#10%*%&'()- p)p#10%*%&'()-
p)p#10%*%&'()- {{{{{{{d:+6C91))?3SLbn#p)p#10%*%&'()- p)p#10%*%&'()-
p)p#10%*%&'()- p)p#10%*%&'()- p)p#10%*%&'()-
{{{{|||dD+6C91))?3y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--
.10%*%&'()-p)p#10%*%&'()- |)|*|1|;
|L|]|yY9+6C91)y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--%)?DL
g"y/"10%*%&'()--]|j|k|l|w|y|{|yY9+6C91)y/"10%*%&'()--y/"10%*%&'()--y/"10%*%
&'()--y/"10%*%&'()--%)?DLg"y/"10%*%&'()--{|||||||yY9+6C91)y/"10%*%&'()--y/"
10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--%)?DLg"y/"10%*%&'()--|||||||yY9+6C91
)y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--y/"10%*%&'()--%)?DLg"y/"10%*%&'(
)--|||||}~yX7+6C91) w5$10%k*%k&'()-- r5$10%f*%f&'()-
m5$10%aa&'()-y/"10%*%&'()--%)?DLg"y/"10%*%&'()--~~~~~8~~vU4C9
m"10%Lv%L&'()-f 39$10%Lv%L&'()-f fl"10%Lv%L&'()- fl"10%LL&'()-10*%10*%10*%
,=10%*%&'()--0`c|[:vU4C9  r$10%v%&'()-@ $10%LL&'()-@ |$10%v%&'()-@
&,Z"10%Lv%L&'()- d$10%v%&'()- Z$10%v%&'()-cam`|[:vU4C9  r`3$10%v%&'()-S
9110%Lv%L&'()- `0S10%Lv%L&'()- 9s-G"10%Lv%L&'()-f d`'$10%v%&'()-S
a'$10%Lv%L&'()-S`ilmno&ovU4C9 3,10%Lv%L&'()-h ,10%Lv%L&'()-
&,F"10%Lv%L&'()-z10Lv%L10Lv%L10Lv%L =10%Lv%L&'()- r`3$10%v%&'()-S|[:vU4C9
l 10%Lv%L&'()- l  10%Lv%L&'()- l 10%Lv%L&'()- l 10%Lv%L&'()- l 10%Lv%L&'()-
r 10%&'()-%0=|[:vU4C9  w $10%v%&'()- r $10%c&'()- m $10%v%&'()-
s10%Lv%L&'()-  s10%Lv%L&'()-  s10%Lv%L&'()-{e|[:-410Lv%L =10%Lv%L&'()-
y8y10%Lv%L&'()- 96m"10%Lv%L&'()- y)$10%v%&'()-z y)$10%v%&'()-z
9'10%Lv%L&'()-jJ410Lv%L =10010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()-
010%Lv%L&'()- 010%Lv%L&'()- 10Lv%L10Lv%L#,-/eG+4010%Lv%L&'()-
'`1010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()- '`1010%Lv%L&'()-
/<EFHT]eE+4010%Lv%L&'()-010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()-
'`1-010%Lv%L&'()- 010%Lv%L&'()- ]^`jstvhL,4010%Lv%L&'()- 



010%Lv%L&'()- '`1010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()-
'`1eG+4010%Lv%L&'()- '`1010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()-
'`1010%Lv%L&'()- eE+4010%Lv%L&'()-010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()-
'`1-010%Lv%L&'()- 010%Lv%L&'()- hL,4010%Lv%L&'()- 010%Lv%L&'()-
'`1010%Lv%L&'()- 010%Lv%L&'()- 010%Lv%L&'()- '`1NTheE,4010%Lv%L&H10%>$&'()-
H10%>$&'()-   9f10%>$&'()- 010%Lv%L&'()- '`1010%Lv%L&'()-
hns_A,4010%Lv'`,'H10%>$&'()- H10%>$&'()- H10%>$&'()- H10%>$&'()-
H10%>$&'()- jJ*H10%>$&'()- H10%>$&'()- H10%>$&'()- '`,H10%>$&'()-
H10%>$&'()- H10%>$&'()- hL,H10%>$&'()- H10%>$&'()- '`,H10%>$&'()-
H10%>$&'()- H10%>$&'()- '`,eG+H10%>$&'()- '`,H10%>$&'()- H10%>$&'()-
H10%>$&'()- '`,H10%>$&'()- eE+H10%>$&'()-H10%>$&'()- H10%>$&'()-
H10%>$&'()- 



'`,-H10%>$&'()- H10%>$&'()-  %hL,H10%>$&'()- H10%>$&'()- '`,H10%>$&'()-
H10%>$&'()- H10%>$&'()- '`,%*+.6=>?eG,H10%>$&'()- '`,H10%>$&'()-
H10%>$&'()- H10%>$&'()- '`,H10%>$&'()-
?39FNZ~^>,H10%>$V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g
LF(m10%>$&'()-  l`$:$10%>$&'()-Z_l}_A,H10%>$'d
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-gjJ*V4
*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-ghL,V4*10%>$&'()-gV4*10%>$&'()-g'd
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd eG+V4*10%>$&'()-g'd
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd
V4*10%>$&'()-geE+V4*10%>$&'()-V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd
-V4*10%>$&'()-gV4*10%>$&'()-g)hL,V4*10%>$&'()-gV4*10%>$&'()-g'd
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd )014>EFGeG,V4*10%>$&'()-g'd
V4*10%>$&'()-gV4*10%>$&'()-gV4*10%>$&'()-g'd V4*10%>$&'()-gGJ%'vU4V4*  Y
`10%M$M&'()-  &Y"10%M$M&'()-%10>$10>$10>$  =10%>$&'()-  `9F"10%>$&'()-
810%>$&'()-'dtv_?vU4V4*
Y>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-
3  910%M$M&'()-_5vU4V4*
)?)5FWm#>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M
$M&'()-3d:vU4V4*
))?)5FWm#>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%
M$M&'()-3d:vU4V4*
))?)5FWm#>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%M$M&'()-3>p#10%
M$M&'()-3-<JXfeEvU4V4*
))?)5[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&
'()-+>p#10%M$M&'()-3fglszzZ:vU4V4*
)[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&'()-+[y#10%M$M&'()-
+%)?3SLbx#zZ:vU4V4* )k"10%F%&'()-1k"10%F%&'()-1k"10%F%&'()-1
10%F%&'()-[y#10%M$M&'()-+%)?3SLbx#yY9vU4V4*
)k"10%F%&'()-1k"10%F%&'()-1k"10%F%&'()-1)?DG]"k"10%F%&'()-1k"10%F%&'()-1yY9
vU4V4*
)k"10%F%&'()-1k"10%F%&'()-1k"10%F%&'()-1)?DG]"k"10%F%&'()-1k"10%F%&'()-1%&-
27yY9vU4V4*
)k"10%F%&'()-1k"10%F%&'()-1k"10%F%&'()-1)?DG]"k"10%F%&'()-1k"10%F%&'()-17<D
ELSZyY9vU4V4*
)k"10%F%&'()-1k"10%F%&'()-1k"10%F%&'()-1)?DG]"k"10%F%&'()-1k"10%F%&'()-1Zai
jk5zY8vU4V4* ) /$10%\F%\&'()-
+$10%XX&'()-k"10%F%&'()-1)?DG]"k"10%F%&'()-1k"10%F%&'()-15,3|[:vU4V4* )
9l+m"10%F%&'()- 9("10%F%&'()-S '$10%F%&'()- 9%m"10%F%&'()- 9$10%F%&'()-
/$10%\F%\&'()-t|[:vU4V4* )  9Y7m"10%F%&'()- 5$10%F%&'()- 92m"10%F%&'()-T
9/m"10%F%&'()-g l.$10%F%&'()- 9,10%F%&'()-svU4V4* Y@M$10%/&'()-
Y@M$10%3%&'()-10F%10F%10F% =10%F%&'()- 9Y:Z"10%F%&'()-
98Z"10%F%&'()-t|[:vU4V4*  k`$10%3%&'()-@ 9$10%S3%S&'()-@ `10%3%&'()-S !10%;
g;&'()-S !$10%;3%;&'()-f Y@M$10%3%&'()-OY|[:vU4V4*  1f10%3%&'()-  F
/10%5-#5&'()- .-10%3%&'()- L`-z 10%3%&'()-q `s*10%3%&'()-
~s'$10%3%&'()-f|[:-4103% =10%3%&'()- &910%3%&'()- 710%3%&'()- 5S10%3%&'()-
310%3%&'()- 4y10%3%&'()-#)6bA4103%   9L$10%%&'()- l  9L$10%&'()-
310%:%:&'()- @10%:%:&'()- ,9z10%:%:&'()-103%103%y*|[:A4103% 4$10%%&'()-'
/`$10%%&'()-' X$10%:%:&'()-' 9$10%"&'()-'  9L$10%:%:&'()-  9L$10%h&'()-
!'7aAA4103% 4SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-" $10%:%:&'()-
"  10%:%:&'()- !l"10%:%:&'()-7?@PYZ[g=A4103% )?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"[\gr}d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-" ,5>?d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"?AJV_hid:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"ikxd:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-" d:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-" +8AJKd:A4103%)?l
"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:&'()-"SY%#10%:%:
&'()-"KL|\<103%)y10%$&'()-+y10%$&'()-+10$10$10$" =10%$&'()-
610%$&'()-SY%#10%:%:&'()-"g=|\<103%))?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y1
0%$&'()-+y10%$&'()-+d:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()
-+y10%$&'()-+
!d:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+!#+3:A
Bd:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+BDMT[b
cd:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+cenw~d
:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+d:|\<103
%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+d:|\<103%)?i%y1
0%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+d:|\<103%)?i%y10%$&'()
-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+
d:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+
!()d:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+),4<
CJKd:|\<103%)?i%y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+y10%$&'()-+KLAG
\dcC|\<103%)?(10%$&'()-(10%$&'()-(10%$&'()- FL "10%$&'()-
SY"10%$&'()-y10%$&'()-+dey^B|\<103%)?(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$
&'()-(10%$&'()-U9|\<103%(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'(
)-U9|\<103%(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-U9|\<103%(1
0%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-U9|\<103%(10%$&'()-)?d(1
0%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-)3:ABDU9|\<103%(10%$&'()-)?d(10%$&'()
-(10%$&'()-(10%$&'()-(10%$&'()-DKSZabdU9|\<103%(10%$&'()-)?d(10%$&'()-(10%$
&'()-(10%$&'()-(10%$&'()-dnxU9|\<103%(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$
&'()-(10%$&'()-U9|\<103%(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'(
)-U9|\<103%(10%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-U9|\<103%(1
0%$&'()-)?d(10%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-U:|\<103%(10%$&'()-)?d(1
0%$&'()-(10%$&'()-(10%$&'()-(10%$&'()-*;
HN}]=|\<103%0#10%$&'()-)0#10%$&'()-)0#10%$&'()-) &&-F"10%$&'()-
&9*F"10%$&'()-
@,10%$&'()-NZ`ms_?|\<103%0#10%$&'()-)0#10%$&'()-)0#10%$&'()-)0#10%$&'()-)0#
10%$&'()-)0#10%$&'()-)zZ:|\<103%0#10%$&'()-)0#10%$&'()-)0#10%$&'()-)0#10%$&
'()-)0#10%$&'()-))?{|#zZ:|\<103%0#10%$&'()-)0#10%$&'()-)0#10%$&'()-)0#10%$&
'()-)0#10%$&'()-))?{|#zZ:|\<103%6#10%$&'()-06#10%$&'()-06#10%$&'()-0
S510%$&'()-0#10%$&'()-))?{|#+9:@GPyY9|\<103%6#10%$&'()-06#10%$&'()-06#10%$&
'()-0)?vr#6#10%$&'()-06#10%$&'()-0PW`abefghzYL?21010$10$10$
=10%$&'()-6#10%$&'()-0)?vr#6#10%$&'()-06#10%$&'()-0hs_5L?2101)?I1##10%$&'()
-S#10%$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-Sd:L?2101))?I1##10%$&'()-S#10%
$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-SlBL?2101))?)?I1##10%$&'()-S#10%$&'(
)-S#10%$&'()-S#10%$&'()-S#10%$&'()-S
)*d:L?2101))?I1##10%$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-S*29B
IRSd:L?2101))?I1##10%$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-S#10%$&'()-SST}
ja@L?2101)) NF$10% %&'()- &10% %&'()- $Ff:$10% 



%&'()-S Ff:$10% %&'()- Ff:$10%&'()-#10%$&'()-Sj|[;L?2101))k&10%f %f&'()-
L#$10%f %f&'()- 9 10% %&'()-  9$10%S %S&'()-f 9$10%S %S&'()-f 9F$10%S
%S&'()-kS72101)k&10%f %f&'()-0k&10%f %f&'()-k&10%f %f&'()-k&10%f
%f&'()-k&10%f %f&'()-sW72101)k&10%f %f&'()-k&10%f %f&'()-k&10%f
%f&'()-k&10%f %f&'()-k&10%f %f&'()-xX@2101)k&10%f %f&'()-k&10%f
%f&'()-k&10%f %f&'()-k&10%f %f&'()-pX<2101)k&10%f %f&'()-k&10%f
%f&'()-k&10%f %f&'()-k&10%f %f&'()-k&10%f %f&'()-!%&+/sW72101)k&10%f
%f&'()-k&10%f %f&'()-k&10%f %f&'()-k&10%f %f&'()-k&10%f
%f&'()-/014567<?eE101)k&1~#10% %&'()-M~#10% %&'()-M10 %10 %f10 % =10%
%&'()-k&10%f %f&'()-?@EIJOSTxX@E101)~#10% %&'()-M~#10% %&'()-M~#10%
%&'()-M~#10% %&'()-MTY\]bfglpX<E101)~#10% %&'()-M~#10% %&'()-M~#10%
%&'()-M~#10% 



%&'()-M~#10% %&'()-MlpqwkS8E101)~#10% %&'()-M(~#10% %&'()-M~#10%
%&'()-M~#10% %&'()-M~#10% %&'()-M],-V|[:8E101) 9f 10%x$&'()-
B$10%Ix$I&'()-% 9m"10%x$&'()- 9M10%x$&'()- 9m"10%x$&'()- Y
`10%x$&'()-VcC8E101)
&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C
B@#$10%Ix$I&'()-zZ:8E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I
&'()-C&10%Ix$I&'()-C)?F ~
!%zZ:8E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I
&'()-C)?F
~%&,048<zZ:8E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&1
0%Ix$I&'()-C)?F
~<=CGKOSzZ:8E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&1
0%Ix$I&'()-C)?F
~ST\dhlpzZ:8E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&1
0%Ix$I&'()-C)?F
~ptu{yY98E101)&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C&10%Ix$I&'()-C)?F
~&10%Ix$I&'()-C*JyX78E101) Lf2m"10%]&'()-C Lf2m"10%x$&'()-
y510%x$&'()-&10%Ix$I&'()-C)?F ~&10%Ix$I&'()-CJMNOP^vU410 k"10%9) 9&'()-F
*F, 10%$&'()-- F, 10%&'()-- F, 10%&'()--10x$10x$10x$ =10%x$&'()-
*@]|[:vU410  r"10%#&'()-F p"10%99&'()-F i"10%&'()-F k"10%9E9&'()-F
d"10%e&'()-F k"10%969&'()-F3ZyX7vU410  k!"10%99&'()-T d!"10%&'()-T
!"10%99&'()-T!d!"10%&'()-T "10%9$9&'()-F-!d"10%&'()-FZzY8vU410
U.m"10%&'()-f .m"10%99&'()-f!U.m"10%&'()-f !"10%9$9&'()-T!d!"10%&'()-T
r!"10%$&'()-T5{ZM@310109$9109$9109$9 =10%9$9&'()-
.m"10%9$9&'()-f!Z.m"10%&'()-f d.m"10%$&'()-f \.m"10%99&'()-f^fzX7M@3101
\Lm"10%$&'()-'!QLm"10%kk&'()-' ZLm"10%t$t&'()-' LLm"10%fxf&'()-'
LLm"10%ff&'()-'-!GLm"10%aa&'()-'19bzX7M@3101 y"10%$&'()-!m"10%&'()-
|"10%$&'()- m"10%&'()- m"10%&'()--!i"10%--&'()-b~9zX7M@3101  "10%$&'()-!w
"10%&'()-  "10%#&'()- w "10%x&'()- w "10%&'()--!r "10%oo&'()-9TtzX7M@3101
y.m"10%$&'()-'!r.m"10%&'()-' w.m"10%$&'()-' m.m"10%&'()-'
m.m"10%&'()-'-!i.m"10%77&'()-'4QsuT310 N@Z"10%x$&'()-y G@Z"10%N`N&'()-y
G@Z"10%NN&'()-y(!=@Z"10%DD&'()-y10$10$10$ =10%$&'()-"JyX7uT310
im"10%pop&'()-T pm"10%&'()-T!dm"10%kk&'()-T 10%x$&'()-
L@Z"10%Sx$S&'()-y!G@Z"10%NN&'()-yJ{Y8uT310   y"10%&'()-E!m"10%tt&'()-E
10%x$&'()- mm"10%tx$t&'()-T!im"10%pp&'()-T pm"10%x$&'()-T!qz{Z8uT310  !U
&-Y"10%\(\(&'()-f ,10%x$&'()- |"10%x$&'()-E!w"10%~$~$&'()-E y"10%x$&'()-E
r"10%yey&'()-EJSvy{Z9uT310  !  s910%x$&'()- _ &-Y"10%fx$f&'()-f!_
&-Y"10%f-f-&'()-f a &-Y"10%#&'()-f Z &-Y"10%aoa&'()-f a &-Y"10%&'()-fyuT310
QfZ"10%~~&'()-  SfZ"10%&&&'()- !GfZ"10%t2t2&'()- 10x$10x$10x$ ,=10%x$&'()-
:10%x$&'()-)5Wcv{Y8uT310  t"10%&&&'()-w !r"10%((&'()-w  10%&$&&'()-
UfZ"10%$&'()- !QfZ"10%~~&'()-  ZfZ"10%$&'()- 0<O{Z8uT310 !i "10%;;&'()-c
10%&$&&'()- |"10%$&'()-w !w"10%&'()-w  "10%$&'()-w  r"10%&'()-w Oo{Z9uT310
! @,"10%&$&&'()- r "10%$&'()-c !m "10%&'()-c  w "10%$&'()-c  m "10%&'()-c
p "10%&&&'()-c &FhzX7uT310  |H-"10%$&'()-q -!|H-"10%&'()-q  0H-"10%$&'()-q
|H-"10%&'()-q - ~H-"10%&&&'()-q -!wH-"10%NN&'()-q 7vU310!D Y"10%&'()- `SY
10%x$&'()-m `SY 10%W&'()-m10&$&10&$&10&$& =10%&$&&'()-
Z9'10%$&'()-7G|[9vU310!!_"10%ff&'()-f f"10%&'()-f G Y"10%Nx$N&'()-
Y"10%&'()- L Y"10%Sl#S&'()- = Y"10%D7D&'()-$q}|[:vU310!! &"10%&'()-
i"10%px$p&'()-f "10%&'()-f r"10%y#y&'()-f d"10%k`k&'()-f
d"10%kk&'()-fMYxzY8vU310! &"10%x$&'()-- &"10%&'()-- &"10%x$&'()--
&"10%o&'()-- &"10%&'()--!&"10%&'()-x&2{Z9vU310!   Y+l"10%7&'()-g |
Y+l"10%x$&'()-g m Y+l"10%t}t&'()-g m Y+l"10%tt&'()-g!i Y+l"10%pp&'()-g p
Y+l"10%-&'()-g2Shruvwx|obU410! &Sm 10%&$&&'()-(10x$10x$10x$ @=10%x$&'()-
UF810%\x$\&'()-f \F810%#&'()-f w Y+l"10%~x$~&'()-g4FyX6bU410! !d"10%&'()-T
m"10%&$&&'()-!L m"10%y2y2&'()- Q m"10%~$~&'()--  m"10%&X&&'()--!B
m"10%oo&'()-FSp |Z9bU410! ! "10%&$&&'()-T!m"10%((&'()-T r"10%#&'()-T
p"10%&}&&'()-T d"10%&'()-T "10%&&&'()-T  -JUixW6bU410!  rSs$10%$&'()-
Ss$10%&&&'()-!rSs$10%KK&'()-
rSs$10%&'()-!Ss$10%&&&'()-!mSs$10%RR&'()-),y|[:bU410!   (10%&$&&'()-
(10%&$&&'()- 010%&$&&'()- i(%10%$&'()- i(%10%$&'()- '10%&$&&'()-`|Z9bU410!
f1m"10%&&&'()-!Z1m"10%&'()- =S (s10%j$j&'()- S (s10%&$&&'()- (10%&$&&'()-
(10%&$&&'()-%ruvwxEtS210 Lfz 10%&$&&'()-s Lfz 10%&&&'()-s10&$&10&$&10&$&-
=10%&$&&'()-- f1m"10%&$&&'()--!_1m"10%CC&'()-EGd{Z9tS210  dy10%#&'()-- Q
!10%~$~&'()- Z 



!10% &'()- Z !10%B&'()-!Z !10%% % &'()- l`10%&$&&'()-@vR.|[:tS210
y10%&$&&'()-- y10%&$&&'()-- y10%&$&&'()-- y10%&$&&'()-- y10%&$&&'()--
dy10%$&'()--.KkOS|[:tS210   =D yo10%j$j&'()-- D yo10%&$&&'()--  10%&$&&'()-
i 10%-&'()- i 10%P&'()- i 10%3&'()-S\>|[:tS210   5 10%$&'()- dLy210%$&'()-
f/ 10%&$&&'()- ) L9-10%V$V&'()- ~@)- 10%&$&&'()- |@)- 10%
&'()-"befght|obU410  @-10%&$&&'()-10&$&10&$&10&$& =10%&$&&'()-
9:10%&$&&'()- s910%&$&&'()- /9710%\$\&'()-tva|[:bU410     10%:$:&'()-
U`10%$&'()- N` 10%&$&&'()- L10%"$"&'()-l L10%$&'()-
lt10%&$&&'()-~bF*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##1
0%&$&&'()-@# 10%&$&&'()- `f,10%$&'()-m
!"-pT4*#1#10%&$&&'()-@##10%&$&&'()-@#;
cB>!#1#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#-./0123tX*#1#10%&$&&'()-@##
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#1#10%&$&&'()-@##10%&$&&'()-@##10%&
$&&'()-@#345?@ABlP4*#1#10%&$&&'()-@##10%&$&&'()-@#&#10%&$&&'()-@#&#10%&$&&'
()-@##10%&$&&'()-@#;cB>!#BCDEFI`pP0*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#`abcdeftX*#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'
()-@#fghnopqlP4*#10%&$&&'()-@##10%&$&&'()-@#&#10%&$&&'()-@#&#10%&$&&'()-@##
10%&$&&'()-@#;cB>!#qrstuvpT4*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#tX*#10%&$&&'()-@##10%&$&&'()
-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#lP
4*#10%&$&&'()-@##10%&$&&'()-@#&#10%&$&&'()-@#&#10%&$&&'()-@##10%&$&&'()-@#;
cB>!#pP0*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#lP*#10%&$&&'()-@##10%&$&&'()
-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#lP
4*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#pT4*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#(3>A_?*#10%&$&&'()-@##10%&$&
&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#ABCNYdohH(*#
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#ozcG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10%&
$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#(cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#(3>IT_c_?*#10%&$&#10%&$&&'()
-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#cd
ep{hH(*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-
@#;cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#
#hH(*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#
;cB>!##.9=>?JcG'*#10%&$&&'()-@##10%&$&&'()-@#;cB>!##10%&$&&'()-@##10%&$&&'(
)-@##10%&$&&'()-@#JU`kv_?*#10%&$&#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#
#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10%&$&&'()-@##10%&$&&'()-@##
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#"-8ChH(*#
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#CNY]^alcG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#lw_?*#10%&$&#10%&$&&'()-@##1
0%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10
%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#(37_?*#10%&$&#10%&$&&'()-@##
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#789DOZ
ehH(*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#
;cB>!#ep{cG'*#10%&$&&'()-@##10%&$&&'()-@#;cB>!##10%&$&&'()-@##10%&$&&'()-@#
#10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'
()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'(
)-@##10%&$&&'()-@##10%&$&&'()-@#;cB>!# cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#
+6ALW\_?*#10%&$&#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10
%&$&&'()-@##10%&$&&'()-@#\]^ithH(*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@
##10%&$&&'()-@##10%&$&&'()-@#;cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10%&
$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#'278;FcG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#FQ\gr}_?*#10%&$&#10%&$&&'()-
@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(
*#10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#_?*#10%&$&#10%&$&&'()-@##10%
&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#!,7BhH(*#
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#BMX]^_jcG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#ju_?*#10%&$&#10%&$&&'()-@##1
0%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#hH(*#10
%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#;
cB>!#cG'*#10%&$&&'()-@##10%&$&&'()-@#;
cB>!##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#*5:_?*#10%&$&#10%&$&&'()-@##
10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@##10%&$&&'()-@#:;
<?@AB{na@#10%&$& 9S 10%X#&'()-10E#10E#10E# =10%E#&'()-#10%&$&&'()-@#;cB>!#
!2|[9@#10%!9Y M!10%LL&'()-s 9m 10%X#&'()-: 9m 10%&'()-: @3 10%X#&'()-- @3
10%X#&'()-- 3 10%X#&'()--2D{|[:@#10%! 10%X#&'()-G" 10%X#&'()-G"
>10%X#&'()-G" >10%&'()-G" 09Y M!10%X#&'()-s 9Y M!10%&'()-s%+|[:@#10%!
9:S10%X#&'()- 96Z 10%X#&'()-L 96Z 10%(&'()-L 6 10%NX#N&'()-G" 6
10%X#&'()-G" 10%X#&'()-G"+./01Nr}vU4 F10%2#&'()- F10%&'()- &ym10%2#&'()-z
&ym10%&'()-z10X#10X#10X# =10%X#&'()-\@|[:vU4  S- 10%m 2#m &'()-: -
10%2#&'()-: >10%2#&'()- K- 10%2#&'()- ;&L10%U2#U&'()- S
10%2#&'()-@*-}|[:vU4  UL$10%2#&'()-m L!10%2#&'()-m #10%2#&'()-
10%82#8&'()- 910%2#&'()-m \- 10%2#&'()-mdR|[:vU4  ohs110%2#&'()-
`/10%2#&'()- 010%2#&'()- ,S,- 10%F2#F&'()- 3 &'- 10%M2#M&'()-  p&'-
10%2#&'()- R<?@AB|obU4 &10%E#&'()-102#102#102# ,=10%2#&'()-  9 10%82#8&'()-
#s 710%2#&'()- N l4 10%2#&'()-/{|[:bU4  910%E#&'()- I 10%E#&'()-
-910%E#&'()- >&y10%E#&'()- 3 10%E#&'()- ^ ~F10%E#&'()-knU|[:bU4  L
10%E#&'()- a 10%E#&'()- 1Ls10%E#&'()- C910%E#&'()- y10%E#&'()-
10%E#&'()-@.{Z9bU4  L-10%E#&'()- tF+ 10%E#&'()-  ' 10%HH&'()-y!9'
10%f!f!&'()-y HL&10%E#&'()-  S# 10% E# &'()-.}gjk|[:-410E# =10%E#&'()-
S810%E#&'()- L510%E#&'()- 510%E#&'()- C`L310%E#&'()-  0 10% E#
&'()-klmWbA410E#  10%X#&'()- F  10%X#&'()- C& 10%X#&'()- F10%X#&'()-
&@10%X#&'()-10E#10E#E|[:A410E# 10%X#&'()- 10%X#&'()- `10%SX#S&'()- y`@
10%X#&'()- &10%X#&'()-  &10%X#&'()- -f|[:A410E# 9 g10%X#&'()-M 9 g10%&'()-M
9 g10%<&'()-M 9Z 10%X#&'()-: 9Z 10%&'()-:
f#10%X#&'()-fgpqrstupT8410E#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
0F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
uvwxlL,84F%y#10%X#&'()- F%y#10%X#&'()- 



F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- C'8F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- *gG'8F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
*5@KOPQC'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- Q\gr}_?8F%y#10%X#&'(F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
gG'8F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- C'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
#_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- 



#'()4?JgG'8F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- JU`kopsC'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
s~_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- gG'8F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
C'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- $/:E_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
EIJKValgG'8F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- lwC'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- _?8F%y#10%X#&'(F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- 



F%y#10%X#&'()- gG'8F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- #$%C'8F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- %0;
FQ\g_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- gklmxgG'8F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
C'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- _?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- gG'8F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
)4?DEHC'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- HS^it_?8F%y#10%X#&'(F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- 



F%y#10%X#&'()- F%y#10%X#&'()- gG'8F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- C'8F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
_?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- !"#.9DgG'8F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
DOZejklC'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- lw_?8F%y#10%X#&'(F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
gG'8F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()-  C'8F%y#10%X#&'()- ;cc-m!x#F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-   



! , 7 B _?8F%y#10%X#&'(F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()-
F%y#10%X#&'()- F%y#10%X#&'()- F%y#10%X#&'()- B G H I L M N O
gZM@F%y#10%X#&'(10D#110D#10D# =10%D#&'()-F%y#10%X#&'()-
;cc-m!x#F%y#10%X#&'()- O P S V Y \ _ |[:@F%y#10%X# 10%1#&'()- 10%1#&'()-
10%1#&'()- 10%1#&'()- 3 10%1#&'()- Fs10%1#&'()-_ b e h k n q |[:@F%y#10%X#
s910%1#&'()- 510%1#&'()- 010%1#&'()- ,10%1#&'()- '10%1#&'()- S#10%1#&'()-q
)@|[:@F%y#10%X# ,10%1#&'()-: ,10%1#&'()-: ,10%1#&'()-: 9Y Z 10%1#&'()-M 9Y
Z 10%u&'()-M 9,10%1#&'()-:hm~{Z9@F%y#10%X# &L10% &'()- 910%1#&'()-
910%H&'()-!910%&'()- ( ,10%11#1&'()-: ( ,10%1#&'()-:,oE|[:@F%y#10%X#  6
10%1#&'()-Z" 10%1#&'()-Z" 10%1#&'()-Z" 10%1#&'()-Z" 910%1#&'()-Z"
910%&'()-Z"EJMNOPmvU4%y#10% Ys10%1#&'()- 9Z 10%1#&'()-M 9Z
10%&'()-M101#101#101# =10%1#&'()- 6 10%1#&'()-Z""n|[:vU4%y#10%  9
10%f1#f&'()- 9y10%1#&'()-g 9y10%&'()-g 910%1#&'()-s 910%`&'()-s l
10%1#&'()-nR|[:vU4%y#10%    10%1#&'()- 910%1#&'()- \ 10%1#&'()-
10%1#&'()-0  10%f&'()-0 >10%1#&'()-9$|[:vU4%y#10%   h)- 10%1#&'()-) '
10%1#&'()- >9'10%1#&'()- 9$10%1#&'()- 9!10%1#&'()-
#10%1#&'()-$sa|[:vU4%y#10%  \d93710%1#&'()- S4 10%1#&'()- 9110%1#&'()-
010%1#&'()- #9,/10%1#&'()- )- 10%1#&'()-)PvU4%y#10% l 10%D#&'()-
6310%D#&'()- 2&`10%D#&'()-101#101#101# >10%1#&'()-
910%1#&'()-='w|[:vU4%y#10%  &10%D#&'()- F@ 10%PD#P&'()- (&10%D#&'()- N
10%D#&'()- Kf10%D#&'()- &10%D#&'()-wz a   |[:vU4%y#10%  '10%D#&'()- #@
10%YD#Y&'()- &!10%D#&'()- p`, 10%D#&'()-l B10%D#&'()- 10%D#&'()- !Q!!!;
">"|[:vU4%y#10%  ,510%D#&'()- 0- 10%KD#K&'()- &3.10%D#&'()- f+- 10%D#&'()-



( 10%D#&'()- &S&10%D#&'()->""")#,#-#.#/#{#|obU4%y#10%
19S10%#&'()-10D#10D#10D# =10%D#&'()- y8 10%D#&'()- pT99610%D#&'()-
9310%D#&'()-{##$h$k$$%|[:bU4%y#10%  L10%#&'()- HL10%#&'()- 10%#&'()-  3
10%#&'()- 9 10%#&'()- Y10%#&'()-%R%%%& &=&|[9bU4%y#10% !C z#10%]V]V&'()-
10%#&'()- CL@10%#&'()-  y- 10%#&'()-  10%#&'()- ~L-
10%#&'()-=&]&y&&&('@'{Z9bU4%y#10%  9*%10%S#S&'()- 4*%10%N#N&'()-
4*%10%N"N&'()- Q z#10%k#k&'()-!L z#10%ff&'()- H
z#10%bsb&'()-@'''''''|[:bU4%y#10%   9810%S#S&'()-y 810%f &'()-y
4F410%N#N&'()-: 4F410%NN&'()-: pF410%{&'()-:
*10%#&'()-'6(((8)<)?)@)|[:-410# =10%#&'()- \ *}10%#&'()- \ *}10%#&'()-
0*10%#&'()- *10%#&'()- *10%#&'()-@)A)B)))) **bA410#  10%1#&'()-
10%E1#E&'()-  10%@1#@&'()-  S10%."&'()-  9S10%1#&'()-10#10#*****6++|[:A410#
10%1#&'()-  10%1#&'()-  f0y10%1#&'()- y10%&'()- +y10%XmX&'()- 10%1#&'()-
++++_,,,|[:A410# N 10%@1#@&'()-  N 10%1#&'()-  10%1#&'()-  >f10%k1#k&'()-`
f10%&'()-` >f10%kk&'()-`,-N----/.zY8A410# +L&10%X1#X&'()-- '10%1#&'()-- {
ES#- 10%1#&'()-- L 10%!1#!&'()-m- kS- 10%1#&'()-S-!+S-
10%XX&'()-S/.{../b///|[:A410#  510%1#&'()- 9`310%1#&'()- 0@ 10%1#&'()-
59.10%1#&'()- fY+- 10%1#&'()- (- 10%1#&'()-/0D0G0H0I0J0h00vU410 `LY
10%#&'()-M `LY 10%X&'()-M101#101#101# =10%1#&'()- ~8m10%1#&'()-
L610%1#&'()-00000000pT8410  g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'1
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'0000000lP48410
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#
g#10%#&'()-'0000000T88410 g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'00000000oS7410 g#10%#&'()-'' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'( g#10%#&'()-'( g#10%#&'()-'(
g#10%#&'()-'0000001hL,74 g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' 



g#10%#&'()-';c^Z!e#1111111pT474 g#10%#&'()-' g#10%#&'()-';c^Z!e#
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'1111111tX74 g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'111$1%1&1'1lP474 g#10%#&'()-' g#10%#&'()-'& g#10%#&'()-'&
g#10%#&'()-' g#10%#&'()-';c^Z!e#'1(1)1*1+1,171pT474 g#10%#&'()-'
g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'71B1M1X1c1n1q1_?74 g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'q1r1u11111hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#1111111cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'1111112_?7 g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'22222&212hH(7 g#10%#&'()-' 



g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#12<2G2K2L2M2X2cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'X2c2n2y2222_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'2222222hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#2222222cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'22333!3%3_?7 g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'%3&3'323=3H3S3hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#S3^3i3m3n3o3z3cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'z3333333_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' 



g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'3333333hH(7 g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#333333 4cG'7 g#10%#&'()-'
g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' 44 4+464A4E4_?7
g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'E4F4I4T4_4j4u4hH(7 g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-';c^Z!e#u4444444cG'7 g#10%#&'()-' g#10%#&'()-';
c^Z!e# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'4444444_?7 g#10%# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'4444445hH(7
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#5555
5!5,5cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' 



g#10%#&'()-' g#10%#&'()-',575B5M5X5c5g5_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'g5h5i5t5555hH(7
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#5555555cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'5555555_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'555666(6hH(7
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#(636>6C6D6E6P6cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'P6[6f6q6|666_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'6666666hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' 



g#10%#&'()-';c^Z!e#6666666cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e#
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'6667777_?7 g#10%# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'77"7-787C7N7hH(7 g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-';c^Z!e#N7Y7d7i7j7k7v7cG'7 g#10%#&'()-'
g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'v7777777_?7
g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'7777777hH(7 g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-';c^Z!e#7777778cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e#
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'888)848?8D8_?7 g#10%# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'D8E8F8Q8\8g8r8hH(7 



g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#r8}888888cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'8888888_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'8888889hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#999!9"9$9/9cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'/9:9E9P9[9f9k9_?7 g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'k9l9m9x9999hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#9999999cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-'9999999_?7 g#10%# g#10%#&'()-' g#10%#&'()-' 



g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'99:::":-:hH(7
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
c^Z!e#-:8:C:H:I:J:U:cG'7 g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'U:`:k:v::::_?7 g#10%# g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-':::::::hH(7 g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#:::::::cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-':::;
;;#;_?7 g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-'#;$;%;0;;;F;Q;hH(7 g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#Q;\;g;l;m;p;{;cG'7
g#10%#&'()-' g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-' 



g#10%#&'()-'{;;;;;;;_?7 g#10%# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';;;;;;;hH(7 g#10%#&'()-' g#10%#&'()-'
g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';c^Z!e#;;;;;;;lQ07 fY410%&'()-M
g#10%#&'()-';c^Z!e# g#10%#&'()-' g#10%#&'()-' g#10%#&'()-';
<<A<D<E<F<G<n<|obU4  LS10%#&'()-10#10#10#Z =10%#&'()- w810%~ ~&'()-z
_Y410%f#f&'()-M( _Y410%ff&'()-Mn<w<<=X=[==zY8bU4   _`10%f#f&'()- 10%#&'()-
kY  10%#&'()-- - L 10%4#4&'()-- l310%#&'()-f-!l310%&'()-f==<>>>>&?|[:bU4
`S10%#&'()- 10%#&'()- - 10%#&'()- ?  10%#&'()- kL- 10%#&'()-
`10%#&'()-&?v??@`@c@@|[:bU4     s*10%#&'()- ,,10%#&'()- '- 10%#&'()-
Ls3%10%#&'()- p" 10%#&'()- s10%#&'()-@@NAAA5B8B|[:bU4     910%#&'()-
710%#&'()-  5 10%#&'()- Hsy210%#&'()- p/ 10%#&'()-
`&-10%#&'()-8BxB{B|B}B~BBBB{[?    @- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-510#10#10# ,=10%#&'()- s:10%#&'()-BBBBBBBBpT8?  @- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5BBBBBBBBpT4? @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5BBBBBrR2pT4? @-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ BBBBBBB_?4? @-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5BBBBBBB_?4?
@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5BBBBBM1_?4? @- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5BBBBBBBBpT8? @@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5BBBBBBBBpT8? @@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5BBBBBQ1pT8? @- 10%#&'()-5q \Ep$ @- 10%#&'()-5(@-
10%#&'()-5BBBBBCCCtX<? @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5CCCCCCCCtX<? @-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5C CCC CV:tX<? @- 10%#&'()-5-q \Ep$ @- 10%#&'()-5@-
10%#&'()-5 CCCCC!C%C_?<? @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5%C)C-C1C5C9C=C_?<? @- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5=CACECICMC_?<? @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5MCNCOCPCQCRCrV:@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ RCVCWCXCYCZC^C_CoO30%#&@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5p@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5_C`CaCbCgChCiCpT30%#&@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5iCjCkCoCsCrR2pT30%#&@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$
sCwC{CCCCC_?30%#&@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5CCCCCCC_?30%#&@-@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5CCCCCM1_?30%#@-
10%#&'()-51q \Ep$ @- 10%#&'()-5@- 10%#&'()-5CCCCCCCCpT80%#@@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5CCCCCCCCoO30%#@- 10%#&'()-5(@- 10%#&'()-5@- 10%#&'()-55@-
10%#&'()-55@- 10%#&'()-5@- 10%#&'()-5(@- 10%#&'()-5CCCCCV:oO30%#@@-
10%#&'()-5q \Ep$ @- 10%#&'()-5@- 10%#&'()-5CCCCCCC_?30%#@@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5CCCCCCC_?30%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5CCDD D_?30%#@@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5 DDD
DDrV6_?30%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ DDDDDDDDpT80%#@-
10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5DDD!D"D#D$D%DpT80%#@- 10%#&'()-5@- 10%#&'()-5-@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5%D&D)D-D1DnN.pT80%@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$
1D5D9D=DADEDID_?80%@- 10%@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5IDMDQDUDYD]DaD_?80%@- 10%@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5aDeDiDjDkDM1_?80%@- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5kDoDpDqDrDsDwDxDoO30%@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5xDyDzD{DDDDDpT80%@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5DDDDDR6pT80%@- 10%#&'()-5-q \Ep$ @- 10%#&'()-5@-
10%#&'()-5DDDDDDD_?80%@- @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5DDDDDDD_?80%@- @- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5DDDDD_?80%@-
@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5DDDDDDrV:@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q
\Ep$ DDDDDDDDpT40%#&'@- 10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5-@-
10%#&'()-5$@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5DDDDDDDpT40%#&'@-
10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5DDDDDnR6pT40%#&'@- 10%#&'()-5@- 10%#&'()-5-@-
10%#&'()-5q \Ep$ DDDDDDDDtX<0%#&'@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5DDDDDDDDtX<0%#&'@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5DDDDErR2tX<0%#&@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5-q \Ep$ EE EEEEE_?<0%#&@-@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5EE"E&E*E.E2E_?<0%#&@-@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-52E6E:E;E<EM1_?<0%#@- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5<E=E>E?ECEDEEEFEpT80%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FEGEKELEMENEOESEpT40%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5SETEUEVEWEV:pT40%#@- 10%#&'()-5q \Ep$ @-
10%#&'()-5@- 10%#&'()-5WE[E_EcEgEkEoE_?40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5oEsEwE{EEEE_?40%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5EEEEE_?40%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5EEEEErV:_?40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5q \Ep$ EEEEEEEEoO30%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5p@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5EEEEEEEEpT80%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5EEEEErR2pT80%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5q 



\Ep$ EEEEEEE_?80%#@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5EEEEEEE_?80%#@-@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5EEEEEM1_?80%#@-
10%#&'()-51q \Ep$ @- 10%#&'()-5@- 10%#&'()-5EEEEEFFFpT40%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5FFFFF FFFpT80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FFFFFV6pT80%#@-
10%#&'()-5q \Ep$ @- 10%#&'()-5@- 10%#&'()-5FFF!F%F)F-F_?80%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5-F1F5F9F=FAFEF_?80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5EFIFMFQFUF_?80%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5UFVFWF[F\FrR6_?80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$
\F]F^F_FcFdFeFfFpT80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5-@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5fFgFkFlFmFnFoFsFpT40%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5sFtFuFyF}FrR2pT40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5q \Ep$ }FFFFFFF_?40%#@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FFFFFFF_?40%#@-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5FFFFFM1_?40%#@- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5FFFFFFFFpT80%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FFFFFFFFpT80%#@@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5FFFFFQ1pT80%#@- 10%#&'()-5q \Ep$ @- 10%#&'()-5(@-
10%#&'()-5FFFFFFFFtX<0%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FFFFFFFFtX<0%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5FFFFFV:tX<0%#@- 10%#&'()-5-q \Ep$ @- 10%#&'()-5@-
10%#&'()-5FFFFFFF_?<0%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5FGG GGGG_?<0%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5GGG"G&G_?<0%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5&G'G(G)G*G+GrV:@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ +G/G0G1G2G3G7G8GoO30%#&@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5p@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-58G9G:G;G?G@GAGpT30%#&@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5AGBGCGGGKGrR2pT30%#&@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$
KGOGSGWG[G_GcG_?30%#&@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5cGgGkGoGsGwG{G_?30%#&@-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5{GGGGGM1_?30%#@- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5GGGGGGGGpT80%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5GGGGGGGGoO30%#@-
10%#&'()-5(@- 10%#&'()-5@- 10%#&'()-55@- 10%#&'()-55@- 10%#&'()-5@-
10%#&'()-5(@- 10%#&'()-5GGGGGV:oO30%#@@- 10%#&'()-5q \Ep$ @- 10%#&'()-5@-
10%#&'()-5GGGGGGG_?30%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5GGGGGGG_?30%#@@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5GGGGG_?30%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5GGGGGrV6_?30%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5q \Ep$ GGGGGGGGpT80%#@- 10%#&'()-5@- 10%#&'()-5-@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5GGGGGGGGpT80%#@- 10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5GGHHHnN.pT80%@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ H HHHHH!H_?80%@- 10%@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5!H%H)H-H1H5H9H_?80%@- 10%@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-59H=HAHBHCHM1_?80%@-
10%#&'()-51q \Ep$ @- 10%#&'()-5@- 10%#&'()-5CHGHHHIHJHKHOHPHoO30%@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5PHQHRHSHWHXHYHZHpT80%@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5ZH[H_H`HaHR6pT80%@- 10%#&'()-5-q \Ep$ @- 10%#&'()-5@-
10%#&'()-5aHeHiHmHqHuHyH_?80%@- @- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5yH}HHHHHH_?80%@- @- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5HHHHH_?80%@-
@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5HHHHHHrV:@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q
\Ep$ HHHHHHHHpT40%#&'@- 10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5-@-
10%#&'()-5$@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5HHHHHHHpT40%#&'@-
10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5HHHHHnR6pT40%#&'@- 10%#&'()-5@- 10%#&'()-5-@-
10%#&'()-5q \Ep$ HHHHHHHHtX<0%#&'@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5HHHHHHHHtX<0%#&'@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5HHHHHrR2tX<0%#&@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5-q \Ep$ HHHHHHH_?<0%#&@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5HHHHIII_?<0%#&@-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5IIIIIM1_?<0%#@- 10%#&'()-51q \Ep$ @- 10%#&'()-5@-
10%#&'()-5IIIIIIIIpT80%#@@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5I I$I%I&I'I(I,IpT40%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5,I-I.I/I0IV:pT40%#@- 10%#&'()-5q \Ep$ @-
10%#&'()-5@- 10%#&'()-50I4I8I<I@IDIHI_?40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5HILIPITIXI\I`I_?40%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5`IdIhIlIpI_?40%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5pIqItIuIvIrV:_?40%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5q \Ep$ vIzI{I|I}I~IIIoO30%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5p@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5IIIIIIIIpT80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5IIIIIrR2pT80%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ IIIIIII_?80%#@-@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5IIIIIII_?80%#@-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5IIIIIM1_?80%#@- 10%#&'()-51q \Ep$ @-
10%#&'()-5@- 10%#&'()-5IIIIIIIIpT40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5IIIIIIIIpT80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5IIIIIV6pT80%#@-
10%#&'()-5q \Ep$ @- 10%#&'()-5@- 10%#&'()-5IIIIIJJ_?80%#@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5J
JJJJJJ_?80%#@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5J"J&J*J.J_?80%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5.J/J0J4J5JrR6_?80%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5q \Ep$ 5J6J7J8J<J=J>J?JpT80%#@-
10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5@- 10%#&'()-5?J@JDJEJFJGJHJLJpT40%#@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5-@- 10%#&'()-5@- 10%#&'()-5@- 10%#&'()-5@-
10%#&'()-5LJMJNJQJRJSJTJsRE8+40%1010%10 =10%&'()-@- 10%#&'()-5q \Ep$
TJJJ:K=KKK|[:40%10 S 10%&'()-  L@10%&'()- F 10%&'()- (L10%&'()- ^Y10%&'()-
U9910%&'()-KKKLL
LLLfJ.0%1,f#10%&'()-:$0,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
10%&'()- ZL10%&'()-mL LLLLLLpT4.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$LLLL
L!L"LtX.0%1,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:
$,f#10%&'()-:$,f#10%&'()-:$"L#L$L.L/L0L1LlP4.0%1,f#10%&'()-:$,f#10%&'()-:$&
,f#10%&'()-:$&,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#1L2L3L4L5L6LMLpT4.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$MLNLOLPLQLRLSLtX.0%1,f#10%&'(
)-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%
&'()-:$SLTLWLXLYLZL[LlP4.0%1,f#10%&'()-:$,f#10%&'()-:$&,f#10%&'()-:$&,f#10%
&'()-:$&,f#10%&'()-:$;
cq-Y!d#[L\L]L^L_L`LfLpT4.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$fLgLhLiLjLkLlLtX.0%1,f#10%&'(
)-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%
&'()-:$lLmLnLyLzL{L|LlP4.0%1,f#10%&'()-:$,f#10%&'()-:$&,f#10%&'()-:$&,f#10%
&'()-:$,f#10%&'()-:$;cq-Y!d#|L}L~LLLLLpT4.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$LLLLLLLoS.0%1,f#10%&'()-:,f#1
0%&'()-:$$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$(,f#10%&'()-:$(,f#10%&'()-
:$LLLLLLLlP4.0%1,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&
'()-:$;cq-Y!d#LLLLLLLpP0.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$LLLLLLLtX.0%1,f#10%&'()-:$,f#
10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
LLLMMMMlP4.0%1,f#10%&'()-:$,f#10%&'()-:$&,f#10%&'()-:$&,f#10%&'()-:$,f#10%&
'()-:$;cq-Y!d#MM MMM MMpT4.0%1,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$M#M.M9MDMOMRM_?.0%1,f#10%&'()
-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$RMSMTM_
MjMuMMhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
;cq-Y!d#MMMMMMMcG'.,f#10%&'()-:$,f#10%&'()-:$;cq-Y!d#,f#10%&'()-:$,f#10%&'(
)-:$,f#10%&'()-:$MMMMMMM_?.,f#10%,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#
10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$MMMMMNNhH(.,f#10%&'()-:$,f#10%&'()-:$,f
#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#NN(N,N-N.N9NcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$9NDNONZNeNpNtN_?.,f#10%,f#10%
&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$tNu
NvNNNNNhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:
$;cq-Y!d#NNNNNNNcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$NNNNNOO_?.,f#10%,f#10%&'()-:$
,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$OOOOO)O4Oh
H(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#4O?OJONOOOQO\OcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$\OgOrO}OOOO_?.,f#10%,f#10%&'(
)-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$OOOOOO
OhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#OOOOOOOcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$OOP
PP#P'P_?.,f#10%,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'
()-:$,f#10%&'()-:$'P(P)P4P?PJPUPhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#UP`PkPoPpPsP~PcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$~PPPPPPP_?.,f#10%,f#10%&'()-:
$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$PPPPPPPhH
(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#PPPQQQQcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$QQ$Q/Q:QEQIQ_?.,f#10%,f#10%&'
()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$IQJQK
QVQaQlQwQhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()
-:$;cq-Y!d#wQQQQQQQcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$QQQQQQQ_?.,f#10%,f#10%&'()-:$
,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$QQQQQQ
RhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d# RR R%R&R'R2RcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$2R=RHRSR^RiRnR_?.,f#10%,f#10%
&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$nRo
RpR{RRRRhH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-
:$;cq-Y!d#RRRRRRRcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$RRRRRRS_?.,f#10%,f#10%&'()-:$
,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$SSS
SS#S.ShH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
;cq-Y!d#.S9SDSISJSMSXScG'.,f#10%&'()-:$,f#10%&'()-:$;cq-Y!d#,f#10%&'()-:$,f
#10%&'()-:$,f#10%&'()-:$XScSnSySSSS_?.,f#10%,f#10%&'()-:$,f#10%&'()-:$,f#10
%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$SSSSSSShH(.,f#10%&'()-:$,f#1
0%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#SSSSSSScG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$SSTTT!T&T_?.,f#10%,f#10%&'()-
:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$&T'T(T3T
>TITTThH(.,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$
;cq-Y!d#TT_TjToTpTqT|TcG'.,f#10%&'()-:$,f#10%&'()-:$;cq-Y!d#,f#10%&'()-:$,f
#10%&'()-:$,f#10%&'()-:$|TTTTTTT_?.,f#10%,f#10%&'()-:$,f#10%&'()-:$,f#10%&'
()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$TTTTTTThH(.,f#10%&'()-:$,f#10%&
'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#TTTUUUUcG'.,f#10%&'()-:$,f#10%&'()-:$;
cq-Y!d#,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$UU&U1U<UGULU_?.,f#10%,f#10%&'
()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$,f#10%&'()-:$LUMUN
UQURUSUTUU{na@,f#10% &@10%@#@&'()-10#10#10# =10%#&'()-,f#10%&'()-:$;
cq-Y!d#UU%VV8WUWuW|[:@,f#10% Q9S10%kk&'()- L9S10%fMf&'()- @10%#&'()-
@10%#&'()- @10%#&'()- @10%#&'()-uWWW<XAXJXX|Z9@,f#10% y- 10%#&'()-!Z0-
10%tt&'()- /I @10%I#I&'()- I @10%#&'()- 9S10%#&'()- V9S10%pUp&'()-XX,YuYY
ZPZ|[9@,f#10%!'S 10%&'()-f &10%#&'()-  f# 10%#&'()- _s 10%y#y&'()- f&
10%#&'()-  s10%4#4&'()-PZ\ZZZJ[M[[|[:@,f#10%! Z`310%#&'()- 3510%#&'()- V30
10%p#p&'()- -10%#&'()- a Y+ 10%#&'()- L'S 10%f=f&'()-f[[4\7\8\9\:\\\vU4,f
l10%#&'()- L@10%#&'()-10#10#10# S=10%#&'()- p38 10%#&'()-
>610%#&'()-\$]s]v]]^a^|[:vU4,f  tL 10%#&'()- L10%#&'()-m 1`10%#&'()-
10%#&'()- 3 10%#&'()- cL 10%#&'()-ma^^^^K___|[:vU4,f  k" 10%#&'()-
`10%#&'()- (`@10%#&'()- 10%#&'()- y 10%#&'()- h`10%#&'()-_6````"aua|[:vU4,f
S/ 10%#&'()- s&-10%#&'()-m Ls*10%#&'()- ,10%#&'()- ' 10%#&'()-
ZL3%10%#&'()-muaabb_bbbb|[:-410# =10%#&'()- s:10%#&'()- `710%#&'()-
s910%#&'()- 4 10%#&'()- ^`f210%#&'()-bbbbbcOccbA410#  S` 10%1#&'()-
U910%1#&'()- 910%1#&'()- Ys10%1#&'()- ,@@10%1#&'()-10#10#cc9d<ddd'e|[:A410#
f- 10%1#&'()- Z910%1#&'()- 9S10%1#&'()-  10%1#&'()- :- 10%g1#g&'()-
(910%1#&'()-m'eseeef%fEf|[:A410# V'10%&'()-M 99$ 10%1#&'()- 9!10%1#&'()-
@#10%1#&'()- I- 10%v1#v&'()- (9Y10%1#&'()-Ef\feffffg{Y8A410#
Z-S#10%1#&'()--!Z-S#10%&'()- _-S#10%1#&'()-!Z-S#10%&'()- ,10%1#&'()-
Z'10%1#&'()-Mghhhhhi'iKiuT310 9S!10%yy&'()-(
SS!10%&&&'()-'!9S!10%yy&'()-101#101#101# =10%1#&'()-
-S#10%1#&'()-Kiiii%j(j+j|[:uT310 9 10%&D#&&'()- 10%&D#&&'()- G&10%D#&'()-
G&10%D#&'()- 



G&10%D#&'()-  SS!10%&D#&&'()-+jjjjAkkk|[:uT310 9 /6 &x10%oD#o&'()-  6
&x10%&D#&&'()-  &10%&D#&&'()-  9Z 10%&D#&&'()-: 9Z 10%&&&'()-:
p&10%&D#&&'()- kHlllmmVm|[:uT310 9 9`$10%)D#)&'()-f 9`$10%&9&&'()-f
f-10%&D#&&'()-  L-10%&'()-  &10%&D#&&'()-  &10%&D#&&'()- Vmmmm7nnn|[:uT310
9 9y210%1D#1&'()- f/ 10%&D#&&'()- L99-10%D#&'()- ,,10%&D#&&'()-
D&*10%D#&'()- n', 10%D#&'()-no!omoooooo|[NA410 10&D#&10&D#&10&D#&
=10%&D#&&'()- 9:10%&D#&&'()- &710%D#&'()- s910%&D#&&'()-
510%?D#?&'()-ooop]ppp|[:NA410 10 &&`10%1#&'()- Ss- 10%1#&'()- F&10%1#&'()-
& 10%1#&'()- F`10%1#&'()- SS10%1#&'()-ppppppp|`@NA410 10
,y#10%1#&'()-'$,y#10%1#&'()-'$ 9m 10%1#&'()-M 9m 10%u&'()-M  10%1#&'()-
10%1#&'()-ppppppptXNA410 10
,y#10%1#,y#10%1#&'()-'$&,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%
1#&'()-'$,y#10%1#&'()-'$ppp qqq qlP4NA410
,y#10%1#&'()-'$,y#10%1#&'()-'$&,y#10%1#&'()-'$&,y#10%1#&'()-'$,y#10%1#&'()-
'$;cq?]!v# qqqqqq$qpT4NA410 ,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$$q%q&q'q(q)q*qtXNA410
,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$
,y#10%1#&'()-'$,y#10%1#&'()-'$*q+q,qNqOqPqpqlP0NA41,y#10%1#&'()-'$,y#10%1#&
'()-'$&,y#10%1#&'()-'$&,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#pqqqrqsqtqwqqpP0NA41,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$qqqqqqqtXNA41,y#10%1#&'
()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'
()-'$,y#10%1#&'()-'$qqqqqqqlP4NA41,y#10%1#&'()-'$,y#10%1#&'()-'$&,y#10%1#&'
()-'$&,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#qqqqqqqpT4NA41,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$qqqqqqq_?NA41,y#10%1#&'
()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'
()-'$qqqqqrrhH(NA,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$;cq?]!v#rr'r+r,r/r:rcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$:rErPr[rfrqrur_?N,y#10%
1#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$urvrwrrrrrhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'
$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#rrrrrrrcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$rrrrrss_?N,y#10%1#,y#10
%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$sssss(s3shH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1
#&'()-'$,y#10%1#&'()-'$;
cq?]!v#3s>sIsMsNsOsZscG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$Zsesps{ssss_?N,y#10%1#,
y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,
y#10%1#&'()-'$ssssssshH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$,y#10%1#&'()-'$;cq?]!v#ssssssscG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$sst
tt#t't_?N,y#10%1#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$,y#10%1#&'()-'$'t(t)t4t?tJtUthH(N,y#10%1#&'()-'$,y#10%1#&'
()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#Ut`tktotptqt|tcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$|ttttttt_?N,y#10%1#,y#1
0%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#1
0%1#&'()-'$ttttttthH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#
&'()-'$,y#10%1#&'()-'$;cq?]!v#ttttuuucG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$uu$u/u:uEuIu_?N,y#10%1#
,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$
,y#10%1#&'()-'$IuJuKuVuauluwuhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()
-'$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#wuuuuuuucG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$uuuuuuu_?N,y#10%1#,y#10
%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$uuuuuuvhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&
'()-'$,y#10%1#&'()-'$;cq?]!v#vvv!v"v#v.vcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$.v9vDvOvZvevjv_?N,y#10%
1#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$jvkvnvyvvvvhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#vvvvvvvcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$vvvvvvv_?N,y#10%1#,y#10
%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$vvwww!w,whH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1
#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,w7wBwGwHwIwTwcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$Tw_wjwuwwww_?N,y#10%1#,
y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,
y#10%1#&'()-'$wwwwwwwhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$,y#10%1#&'()-'$;cq?]!v#wwwwwwwcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$wwwxxx$x_?N,y#10%1#,y#1
0%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#1
0%1#&'()-'$$x%x&x1x<xGxRxhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,
y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#Rx]xhxmxnxoxzxcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$zxxxxxxx_?N,y#10%1#,y#1
0%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#1
0%1#&'()-'$xxxxxxxhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#
&'()-'$,y#10%1#&'()-'$;cq?]!v#xxxxyyycG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$yy"y-y8yCyHy_?N,y#10%1#
,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$
,y#10%1#&'()-'$HyIyLyWybymyxyhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()
-'$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#xyyyyyyycG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$yyyyyyy_?N,y#10%1#,y#10
%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'$yyyyyy
zhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'
()-'$;cq?]!v# zz z%z&z'z2zcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$2z=zHzSz^ziznz_?N,y#10%
1#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$nzozpz{zzzzhH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-
'$,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#zzzzzzzcG'N,y#10%1#&'()-'$,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$zzzzzz{_?N,y#10%1#,y#10
%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10
%1#&'()-'${{{{{%{0{hH(N,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1
#&'()-'$,y#10%1#&'()-'$;cq?]!v#0{;{F{K{L{M{P{cH'N
=10%1#&'()-,y#10%1#&'()-'$;
cq?]!v#,y#10%1#&'()-'$,y#10%1#&'()-'$,y#10%1#&'()-'$P{Q{R{S{R|T|q|||vU4= 4
-10%NmN&'()- / -10%II&'()- + -10%EjE&'()- Y`10%#&'()-
&S!10%#&'()-s'101#101#101#||||.}w}}|[:vU4= 4 a 10%#&'()-/ >10%X#X&'()-+
910%#&'()-S 910%&'()-S  10%#&'()-  -10%#&'()-}~[~^~~~B|[:vU4= 4 f'
10%#&'()-l/ ?L`$10%#&'()-l+ L!10%#&'()- S#10%#&'()- " 10%#&'()-
9Ll10%S#S&'()-B0||[:vU4= 4 \F410%#&'()-/ >L110%#&'()-+ y^`.10%#&'()-
010%#&'()- C,, 10%]#]&'()- 1@) 10%K#K&'()-jmnop vU4= TF10%1#&'()-
T&&10%1#&'()-10#10#10# =10%#&'()- >s910%X#X&'()- `610%#&'()-  YD|[:vU4=  3-
10%,1#,&'()- K&10%1#&'()- S 10%1#&'()-  9@10%1#&'()- &10%1#&'()- F
10%1#&'()-.|[:vU4=  f#- 10%11#1&'()- T9 10%1#&'()- t9- 10%1#&'()-
910%1#&'()- &10%1#&'()- 10%1#&'()-k V|[:vU4=  0- 10%,1#,&'()- Y9.10%1#&'()-
pl+- 10%1#&'()- ,(- 10%Y1#Y&'()- (9,&10%1#&'()-m
'10%1#&'()-@|[NA4=101#101#101# =10%1#&'()- y8- 10%1#&'()-  L610%1#&'()-
-Ls310%1#&'()-m 510%1#&'()-3"|[:NA4=10 910%1#&'()- 10%1#&'()- 'F
10%T1#T&'()- -& 10%1#&'()- F10%1#&'()- th&@10%1#&'()-"nX[|[:NA4=10
9@10%1#&'()- 10%1#&'()- 6 10%c1#c&'()- (910%1#&'()- tL 10%1#&'()-
yZ910%1#&'()-.BOlw{Z8NA4=1!G,&!10%t>t>&'()- G,&!10%tt&'()-
,&!10%&'()-!G,&!10%t;t;&'()- p"10%1#&'()-m yh910%1#&'()-wXq|[:NA4=1!
C/%10%p1#p&'()-g >/%10%k1#k&'()-g 9/%10%f1#f&'()-g f/%10%"&'()-g
G,&!10%t1#t&'()- ,&!10%`&'()-qy478|[:-4101# =10%1#&'()- I /j10%1#&'()-g
/10%1#&'()-g /10%1#&'()-g /10%1#&'()-g /10%1#&'()-g89:;FQ\gjJ4101#
=10,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)10
1#101#gr}cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#1,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)_?J,f#10%1#,f#10%1#&'()-),f#
10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(J,f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm J!c#
cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-))4?JUY_?J,f#10%1#,f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)YZ\
gr}hH(J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()
-);cOm J!c#cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)_?J,f#10%1#,f#10%1#&'()-),f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(J,f#10
%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#%0567BcG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)BMXcny~_?J,f#10%1#,f#10%1#&'(
)-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)~h
H(J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);
cOm J!c#cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)
_?J,f#10%1#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#
&'()-),f#10%1#&'()-)*5@hH(J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%
1#&'()-),f#10%1#&'()-);cOm J!c#@KV[\]hcG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hs~_?J,f#10%1#,f#10%1#&'()-),
f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(J,f
#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)&16_?J,f#10%1#,f#10%1#&'()-),
f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)67:EP[
fhH(J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)
;cOm J!c#fq|cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)_?J,f#10%1#,f#10%1#&'()-),f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(J,f#10
%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm J!c#
cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm 



J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)
+6ALW\_?J,f#10%1#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f
#10%1#&'()-),f#10%1#&'()-)\]^ithH(J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-);cOm J!c#cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)_?J,f#10%1#,f#10%1#&'()-),f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(J,f#10
%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#)49:;FcG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)FQ\gr}_?J,f#10%1#,f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH(
J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#cG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)_?J,f#10%1#,f#10%1#&'()-),f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)$/:EhH(J,
f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#EP[`abmcG'J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)mxgGJ,f#10%1#&'()-),f#10%1#&'
()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)l
P4J,f,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)
;cOm J!c#pP0J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)tXJ,f#10%1#&'()-),f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)lP4
J,f#10%1#&'()-),f#10%1#&'()-)&,f#10%1#&'()-)&,f#10%1#&'()-),f#10%1#&'()-);
cOm J!c#pT4J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)tXJ,f#10%1#&'()-),f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)lP4
J,f#10%1#&'()-),f#10%1#&'()-)&,f#10%1#&'()-)&,f#10%1#&'()-),f#10%1#&'()-);
cOm J!c#pP0J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)
tXJ,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f
#10%1#&'()-),f#10%1#&'()-)
!lP4J,f#10%1#&'()-),f#10%1#&'()-)&,f#10%1#&'()-)&,f#10%1#&'()-),f#10%1#&'()
-);cOm J!c#!"#$%&MpT4J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)MNOPQRStXJ,f#10%1#&'()-),f#10
%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'
()-)STU^_`alP4J,f#10%1#&'()-),f#10%1#&'()-)&,f#10%1#&'()-)&,f#10%1#&'()-),f
#10%1#&'()-);cOm J!c#abcdehpP0J,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)pTJ,f#10%1#&'()-),f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)hH,
J,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#K/J,f#10%1#&'()-);cOm
J!c#,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-)gK/,f#10%1#&'()
-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#
10%1#&'()-)
lP0/,f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-);
cOm J!c#kK//,f#10%1#&'()-),f#10%1#&'()-);cOm
J!c#),f#10%1#&'()-)),f#10%1#&'()-),f#10%1#&'()-)tX/,f#10%1#&'()-),f,f#10%1#
&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-
)
@ABNlP0/,f#10%1#&'()-),f#10%1#&'()-)&,f#10%1#&'()-)&,f#10%1#&'()-),f#10%1#&
'()-);cOm J!c#NbcdefikO//,f#10%1#&'()-),f#10%1#&'()-));cOm
J!c#,f#10%1#&'()-)),f#10%1#&'()-),f#10%1#&'()-)ijmnqrslP/,f#10%1#&'()-),f#1
0%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&'()-),f#10%1#&
'()-)stu Y\gF% 910%#&'()- W5 10%q #q &'()-( Ly210%#&'()- f/
10%#&'()-,f#10%1#&'()-);cOm J!c#\vZ>910%#&S 10%#&'()-5S
10%#&'()-510#(10#10# =10%#&'()- L:10%#&'()- L`710%#&'()-pT4>91S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5pT8>91S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5rV6pT8>91S 10%#&'()-5S 10%#&'()-5qw M#}S
S 10%#&'()-5 $_?8>91S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5$(,048<_?8>91S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5<@DHI-_?8>qw M#}S S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5IJKOPQRSpT8>qS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5SWXYZ[_`oO3>qS 10%#&'()-5(S
10%#&'()-5S 10%#&'()-55S 10%#&'()-55S 10%#&'()-5S 10%#&'()-5(S
10%#&'()-5`abcd:oO3>qSqw M#}S S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5dfghijkloS7>qS 10%#&'()-5SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5(S 10%#&'()-5(S 10%#&'()-5lmnopqrstX<>qS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5stuvwx:S
10%#&'()-5qw M#}S S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5x|_?S 10%#&'()-5qS
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?S
10%#&'()-5qS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5_?S 10%#&'()-5qS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5rR6_?S 10%#&'(S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw
M#}S pT80%#&'(S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT40%#&'S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5rR2pT40%#&S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S _?40%#&SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?40%#&SS 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5M1_?40%#S
10%#&'()-51qw M#}S S 10%#&'()-5S 10%#&'()-5 $%&pT80%#SS 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5&'(,-./0pT80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-504567Q5pT80%#S 10%#&'()-5qw M#}S S
10%#&'()-5(S 10%#&'()-57;?CGKO_?80%#S 1S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5OSW[_cg_?80%#S 1S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5gkosw_?80%#S 1S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5wxyz{|rV:S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S
|oO30%#&S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5SS 10%#&'()-5S
10%#&'()-5S 10%#&'()-5pT30%#&S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5nN.pT30%S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5qw M#}S _?30%S 10%S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?30%S 10%S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5M1_?30%S
10%#&'()-51qw M#}S S 10%#&'()-5S 10%#&'()-5pT80%SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5oO30%S
10%#&'()-5(S 10%#&'()-5S 10%#&'()-55S 10%#&'()-55S 10%#&'()-5S 10%#&'()-5(S
10%#&'()-5V:oO30%SS 10%#&'()-5qw M#}S S 10%#&'()-5S 10%#&'()-5_?30%SS
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5#_?30%SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5#'+/3_?30%SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-53456:rV6_?30%S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5qw M#}S :;<=>BCDpT80%S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5DEFJKLMNpT80%S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5NORSTnR6pT80%S 10%#&'()-5-S 10%#&'()-5-S 10%#&'()-5qw M#}S
TUVWXYZ[tX<0%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5[\]^_`abtX<0%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5bcdhlrR2tX<0%S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5-qw M#}S lptx|_?<0%SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?<0%SS 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5M1_?<0%S
10%#&'()-51qw 



M#}S S 10%#&'()-5S 10%#&'()-5oO30%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT80%S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5R6pT80%S 10%#&'()-5-qw M#}S S 10%#&'()-5S 10%#&'()-5_?80%S S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5_?80%S S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5_?80%S S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5 rV:S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5qw M#}S pT40%#&'S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5-S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5 !pT40%#&'S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5!"#'+rR2pT40%#&S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S +/37;
?C_?40%#&SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5CGKOSW[_?40%#&SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5[_cdeM1_?40%#S 10%#&'()-51qw M#}S S 10%#&'()-5S
10%#&'()-5efghlmnopT80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5optuvwx|pT40%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5|}~V6pT40%#S
10%#&'()-5qw M#}S S 10%#&'()-5S 10%#&'()-5_?40%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?40%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?40%#S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5rV:_?40%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S oO30%#S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5pT80%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5rR2pT80%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5qw M#}S _?80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5_?80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5 !M1_?80%#S 10%#&'()-51qw M#}S S
10%#&'()-5S 10%#&'()-5!"&'()*.pT40%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5./012678pT80%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-589:;
>V6pT80%#S 10%#&'()-5qw M#}S S 10%#&'()-5S 10%#&'()-5>?@ABCDEtX<0%#S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5EFGHIJKLtX<0%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5LMNOPV:tX<0%#S 10%#&'()-5-qw M#}S S
10%#&'()-5S 10%#&'()-5PTX\`dh_?<0%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5hlptx|_?<0%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?<0%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5rR6_?<0%#S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S pT80%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT40%#S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5rR2pT40%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S _?40%#SS
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5_?40%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5M1_?40%#S 10%#&'()-51qw M#}S S 10%#&'()-5S
10%#&'()-5pT80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT80%#SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5 Q5pT80%#S
10%#&'()-5qw M#}S S 10%#&'()-5(S 10%#&'()-5#'_?80%#S 1S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5'+/37;?_?80%#S 1S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5?CGKO_?80%#S 1S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5OPQRSTrV:S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5qw M#}S TXYZ[\`aoO30%#&S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5abcdhijpT30%#&S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5jknrvnN.pT30%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S
vz~_?30%S 10%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5_?30%S 10%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5M1_?30%S 10%#&'()-51qw M#}S S 10%#&'()-5S
10%#&'()-5pT80%SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5oO30%S 10%#&'()-5(S 10%#&'()-5S
10%#&'()-55S 10%#&'()-55S 10%#&'()-5S 10%#&'()-5(S 10%#&'()-5V:oO30%SS
10%#&'()-5qw M#}S S 10%#&'()-5S 10%#&'()-5_?30%SS 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?30%SS 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?30%SS
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5
rV6_?30%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S pT80%S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5"#$%&pT80%S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5&'*+,nR6pT80%S 10%#&'()-5-S 10%#&'()-5-S
10%#&'()-5qw M#}S ,-./0123tX<0%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-53456789:tX<0%S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5:;
<@DrR2tX<0%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5-qw M#}S DHLPTX\_?<0%SS
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5\`dhlpt_?<0%SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5tx|}~M1_?<0%S 10%#&'()-51qw M#}S S 10%#&'()-5S
10%#&'()-5~oO30%S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT80%S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5R6pT80%S
10%#&'()-5-qw M#}S S 10%#&'()-5S 10%#&'()-5_?80%S S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?80%S S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?80%S S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5rV:S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5qw M#}S pT40%#&'S 10%#&'()-5S
10%#&'()-5-S 10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5pT40%#&'S 10%#&'()-5S 10%#&'()-5-S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5rR2pT40%#&S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5qw M#}S _?40%#&SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5#'+/3_?40%#&SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-537;<=M1_?40%#S 10%#&'()-51qw M#}S S
10%#&'()-5S 10%#&'()-5=>?@DEFGpT80%#SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5GHLMNOPTpT40%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5TUVWZV6pT40%#S 10%#&'()-5qw M#}S S 10%#&'()-5S
10%#&'()-5Z^bfjnr_?40%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5rvz~_?40%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5_?40%#S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5rV:_?40%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5qw M#}S oO30%#S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5SS 10%#&'()-5S 10%#&'()-5S 10%#&'()-5pT80%#S 10%#&'()-5S
10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S 10%#&'()-5S
10%#&'()-5sRE8+80%101010- =10%&'()-S 10%#&'()-5qw M#}S [E|[:80%10 S-
10%&'()- 49f10%&'()- Y 10%&'()- K&10%&'()- F10%&'()- 9`10%&'()-E3|[:80%10
f`- 10%&'()-l >L10%&'()- U910%&'()- 10%&'()- 9F- 10%SS&'()-
910%&'()-mW|[:80%10 t+@ 10%&'()- 0&'@ 10%((&'()-:  &'@ 10%&'()-:
L@&10%&'()- Gy#- 10%aa&'()-  L!10%&'()-WBEi|[:80%10 C910%]]&'()-
C`9610%&'()-m ,510%&'()- UL310%&'()- >0- 10%XX&'()-
`3.10%&'()-vZ:0S#10%&'()-S#10%&'()- 9fZ 10%&'()-m 9fZ 10%&'()-m101010
=10%&'()-`@vZ:0S#10%&'()-/K!R#S#10%&'()-S#10%&'()-1S#10%&'()-S#10%&'()-o?vZ
:0/K!R#RS#10%&'()-S#10%&'()-(S#10%&'()-(S#10%&'()-(S#10%&'()-pTvZ:0/K!R#S#1
0%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-
!tX<vZ:0S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#!%&'>?@sW;
vZ:0S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#RS#10%&'()-@ABCFOPxX<vZ:0S
#10%&'()-S#10%&'()-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-PQRSTUv|`@vZ:0S#10%&'
()-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-S#10%&'()-vO3vZ:0S#10%&'()-/K!R#S#10%
&'()-S#10%&'()-S#10%&'()-S#10%&'()-_/vZ:/K!R#S#10%&'()-S#10%&'()-S#10%&'()-
S#10%&'()-S#10%&'()-'+dDvZ:/K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#1
0%&'()-S#10%&'()-+,-NYdotT4vZ:/S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10
%&'()-/K!R#ostwsS3vZ:/S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#RS#10%&'
()-sS3vZ:/S#10%&'()-S#10%&'()-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-(oS3vZ:/S#
10%&'()-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-S#10%&'()-(3>IMNOO3vZ:/S#10%&'()
-/K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-OVWXY]^k;
vZ://K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-^abcdeftXvZ://K!
R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-fghqrstx\@vZ:
//S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#tuvwx\@vZ://S#10%&
'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#S#10%&'()-|\@vZ://S#10%&'()-S#10%&'(
)-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-|`@vZ://S#10%&'()-S#10%&'()-/K!R#S#10%
&'()-S#10%&'()-S#10%&'()-`@vZ://S#10%&'()-/K!R#S#10%&'()-S#10%&'()-S#10%&'(
)-S#10%&'()-tDvZ:///K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-p
TvZ:///K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-x\@v
Z://S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#x\@vZ://S#10%&'(
)-S#10%&'()-S#10%&'()-S#10%&'()-/K!R#S#10%&'()-34|\@vZ://S#10%&'()-S#10%&'(
)-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-45678;
H|\<vZ://S#10%&'()-S#10%&'()-/K!R#S#10%&'()-S#10%&'()-S#10%&'()-HIJKLMN`EvZ
://S#10%&'()-/K!R#S#10%&'()-S#10%&'()-S#10%&'()-S#10%&'()-Nm|[:vZ:/
510%#&'()-( 010%#&'()- ,,10%#&'()- Q  10%k#k&'()-m  Q  10%k#k&'()-m ( Q
10%k#k&'()-m Spc|[:vZ:/ `110%_&'()-`(  10%#&'()-m   10%#&'()-m  `9-Y
10%#&'()-: `9-Y 10%&'()-:(  10%#&'()-m |[:vZ:/ `610%#&'()-f( `610%&'()-f *X
n10%D#D&'()-m  X  n10%#&'()-m 



10%#&'()-m ( `110%#&'()-`SVWXYvU4/  10%#&'()- 6F10%c#c&'()-
WL10%#&'()-10#10#10# =10%#&'()-( e9 10%#&'()-< or|[:vU4/  10%#&'()-6 ?Y-
10%l#l&'()-W &10%#&'()- D 10%#&'()- &S10%6#6&'()-( v&10%#&'()-r]`~|Z9vU4/
t$&!10%&'()-!V$&!10%  &'()- #10%#&'()- fL- 10%#&'()- c910%#&'()-(
910%#&'()- ,fzY8vU4/  Q3.10%~#~&'()-F  G3.10%t#t&'()-F  B3.10%o#o&'()-F -
t$&!10%#&'()-- Z$&!10%+&'()--!Z$&!10%&'()-S"|[:vU4/   @ 3.|10%#&'()-F
3.10%#&'()-F  3.10%#&'()-F  3.10%#&'()-F  3.10%#&'()-F  Q3.10%~#~&'()-F
|\</   Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-10#10#10#
=10%#&'()-&1<@ABC'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-BMXcny_?|Sg#10%#&'(Sg#
10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg
#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-
_?|Sg#10%#&'(Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg
#10%#&'()-(3>gG'|Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()->IT_defC'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-fq|_?|Sg#10%#&'(Sg#10%
#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg#10
%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-$/:_?|Sg#10%#&'(Sg#10%
#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-:?@ALWbgG
'|Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-bmxC'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-_?|Sg#10%#&'(Sg#10%#&'
()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg#10%#&
'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-)4?JU`_?|Sg#10%#&'(Sg#
10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-`efgr}
gG'|Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-_?|Sg#10%#&'(Sg#10%#&'
()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg#10%#&
'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-'2=BCDC'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-DOZep{_?|Sg#10%#&'(Sg#
10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg
#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-
_?|Sg#10%#&'(Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg
#10%#&'()-*5@gG'|Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-@KVafgjC'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-ju_?|Sg#10%#&'(Sg#10%#
&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gG'|Sg#10%
#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-(3>_?|Sg#10%#&'(Sg#10%
#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()->CDEP[fgG
'|Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-fq|C'|Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-gK+Sg#10%#&'()-Sg#10%#
&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-pT8+SgSg#1
0%#&'()-#Sg#10%#&'()-#Sg#10%#&'()-#Sg#10%#&'()-Sg#10%#&'()-;
cY!d#pT4+Sg#10%#&'()-Sg#10%#&'()-#;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-tX+Sg#10%#&'()-Sg#10%#&'()-Sg#10%#
&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-lP4+Sg#10%#&'()-Sg#10%
#&'()-&Sg#10%#&'()-&Sg#10%#&'()-Sg#10%#&'()-;
cY!d#pT4+Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-tX+Sg#10%#&'()-Sg#10%#&'()-Sg#10%#
&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-
hL0+Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;cY!d#
pT4+Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-tX+Sg#10%#&'()-Sg#10%#&'()-Sg#10%#
&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-+,-.lP4+Sg#10%#&'()-Sg
#10%#&'()-&Sg#10%#&'()-&Sg#10%#&'()-Sg#10%#&'()-;
cY!d#./0123?pT4+Sg#10%#&'()-Sg#10%#&'()-;
cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-?EFGHIJoS+Sg#10%#&'()-Sg#10%#&'()-
Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-(Sg#10%#&'()-(Sg#10%#&'()-JKNpqrwhL,+Sg
#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-;cY!d#wxyz{|pU4+
'10%#&'()-#Sg#10%#&'()-;cY!d#Sg#10%#&'()-Sg#10%#&'()-Sg#10%#&'()-g|[:+  0
10%#&'()-S m` .10%t#t&'()- fl+ 10%#&'()- ( 10%#&'()- `Y%10%#&'()-@(
`Y%10%&'()-@K|[NA410#10#10#S =10%#&'()- f8 10%#&'()- 4`&610%#&'()-m
!`s310%(#(&'()-( 510%#&'()-8%(t|[:NA410 $L10%2#&'()-S 10%2#&'()-  3
10%'2#'&'()- U9 10%2#&'()- Y10%2#&'()-( 9@10%2#&'()-t_|[:NA410
(L@10%2#&'()-S 10%2#&'()- *y- 10%D2#D&'()- Y9- 10%. 2#. &'()-3 p9-
10%2#&'()-3( L10%2#&'()-I7:|[:NA410 `s*10%2#&'()-S ,10%2#&'()- 9'@
10%S2#S&'()- PL %10%2#&'()- k" 10%2#&'()-( `10%2#&'()-%q|[:NA410
-s710%2#&'()-S `910%2#&'()- %4 10%?2#?&'()- Ysf210%2#&'()- k/ 10%2#&'()-(
`-10%2#&'()-ORSTUVW[{_?10 @@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0102#102#102# ,=10%2#&'()-( sl:10%2#&'()-[\]^_cdepT8?1@@
10%2#&'()-s02@@ 10%2#&'()-s0#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0efgklmnopT8?1@@ 10%2#&'()-s02@@
10%2#&'()-s0#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0opquyrR2pT8?@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q
b80v9 y}_?8?@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?8?@@@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0M1_?8?@@ 10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0oO3?@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT8?@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0R6pT8?@@ 10%2#&'()-s0-q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0tX<?@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0tX<?@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0V:tX<?@@ 10%2#&'()-s0-q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0_?<?@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?<?@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0
$_?<?@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0$%&'()rV:@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 )*./0126pT40%2#&'@@ 10%2#&'()-s0@@
10%2#&'()-s0-@@ 10%2#&'()-s0-@@ 10%2#&'()-s09@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s06789:>?pT40%2#&'@@ 10%2#&'()-s0@@
10%2#&'()-s0-@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0?@AEIrR2pT40%2#&@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q
b80v9 IMQUY]a_?40%2#&@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0aeimquy_?40%2#&@@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0y}M1_?40%2#@@ 10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0pT80%2#@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT40%2#@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0V:pT40%2#@@ 10%2#&'()-s0q b80v9 @@
10%2#&'()-s0@@ 10%2#&'()-s0_?40%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?40%2#@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?40%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rV:_?40%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 oO30%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0v@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT80%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0nN.pT80%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 _?80%@@ 10%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0#'+/37_?80%@@ 10%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s07;?@AM1_?80%@@
10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@ 10%2#&'()-s0ABFGHIJNpT40%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0NOPQRVWXpT80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0XYZ[\V:pT80%@@ 10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0\`dhlpt_?80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0tx|_?80%@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rR6_?80%@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 pT80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0-@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT40%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rV:@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q b80v9
tX<0%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0tX<0%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0rR2tX<0%2#&@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0-q b80v9 _?<0%2#&@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?<0%2#&@@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0M1_?<0%2#@@ 10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0pT80%2#@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0"#$%&pT80%2#@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0&*+,-Q5pT80%2#@@ 10%2#&'()-s0q b80v9 @@
10%2#&'()-s0(@@ 10%2#&'()-s0-159=AE_?80%2#@@ 1@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0EIMQUY]_?80%2#@@ 1@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0]aeim_?80%2#@@ 1@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0mnqrstrV:@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0q b80v9 txyz{|oO30%2#&@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0v@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT30%2#&@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rR2pT30%2#&@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 _?30%2#&@@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?30%2#&@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0M1_?30%2#@@ 10%2#&'()-s01q b80v9
@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT80%2#@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0oO30%2#@@ 10%2#&'()-s0(@@ 10%2#&'()-s0@@ 10%2#&'()-s00@@
10%2#&'()-s00@@ 10%2#&'()-s0@@ 10%2#&'()-s0(@@ 10%2#&'()-s0V6oO30%2#@@
10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0@@ 10%2#&'()-s0_?30%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?30%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0#'+_?30%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0+,-.2rV6_?30%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q
b80v9 23456:;<pT80%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0<=>BCDEFpT80%2#@@
10%2#&'()-s0@@ 10%2#&'()-s0-@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0FGHLPrR2pT80%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0q 



b80v9 PTX\`dh_?80%2#@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0hlptx|_?80%2#@@@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0M1_?80%2#@@ 10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0oO30%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT80%2#@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0R6pT80%2#@@ 10%2#&'()-s0-q b80v9 @@
10%2#&'()-s0@@ 10%2#&'()-s0tX<0%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0tX<0%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0V:tX<0%2#@@
10%2#&'()-s0-q b80v9 @@ 10%2#&'()-s0@@ 10%2#&'()-s0_?<0%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?<0%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?<0%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0rV:@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0q b80v9  pT40%2#&'@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@
10%2#&'()-s0-@@ 10%2#&'()-s09@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT40%2#&'@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0!rR2pT40%2#&@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 !%)-159_?40%2#&@@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s09=AEIMQ_?40%2#&@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0QUYZ]M1_?40%2#@@
10%2#&'()-s01q b80v9 @@ 10%2#&'()-s0@@ 10%2#&'()-s0]^_`defgpT80%2#@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0ghlmnoptpT40%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0tuvwxV:pT40%2#@@ 10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0x|_?40%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0_?40%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?40%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rV:_?40%2#@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 oO30%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0v@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT80%2#@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0nN.pT80%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 _?80%@@ 10%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?80%@@ 10%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0M1_?80%@@ 10%2#&'()-s01q b80v9 @@
10%2#&'()-s0@@ 10%2#&'()-s0 !"&pT40%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0&'()*./0pT80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s001234V:pT80%@@
10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0@@ 10%2#&'()-s048<@DHL_?80%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0LPTX\`d_?80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0dhlpt_?80%@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0tuvz{rR6_?80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0q
b80v9 {|}~pT80%@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT40%@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0-@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0rV:@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0q b80v9 tX<0%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0tX<0%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0rR2tX<0%2#&@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0-q b80v9 _?<0%2#&@@@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0_?<0%2#&@@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0M1_?<0%2#@@ 10%2#&'()-s01q b80v9
@@ 10%2#&'()-s0@@ 10%2#&'()-s0pT80%2#@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0pT80%2#@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0Q5pT80%2#@@
10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0(@@ 10%2#&'()-s0 _?80%2#@@ 1@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0!%)-12_C80%2#@@ 1@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0234567q b80v9 %@@
10%2#&'()-s0@@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s07:;<=ABCkO3 b80@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0(@@
10%2#&'()-s0(@@ 10%2#&'()-s0(@@ 10%2#&'()-s0CDEIJKLMpT8 b80@@
10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0MNOPQR:p@@ 10%2#&'()-s0q b80v9 @@ 10%2#&'()-s0@@
10%2#&'()-s0@@ 10%2#&'()-s0Rfs|obU92#&'()-s09g#10%&'()-'101010 =10%&'()-
9710%ff&'()-: 710%&'()-:(
9710%fLf&'()-:oS792#&'()9g#10%&'()-'-9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g
#10%&'()-'9g#10%&'()-'(9g#10%&'()-'lP4792#&'9g#10%&'()-'9g#10%&'()-'9g#10%&
'()-'9g#10%&'()-'9g#10%&'()-';cK|7!c#pT4792#&'9g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'oS792#&'9g#10%&'()-9g#10%&'()-''
9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'(9g#10%&'()-'(9g#10%&'()-'hL,799g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c##pT4799g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'#$%&'()tX799g#10%&'()-'9g#10%&'(
)-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-')*+4567lP479
9g#10%&'()-'9g#10%&'()-'&9g#10%&'()-'&9g#10%&'()-'9g#10%&'()-';cK|7!c#789:;
<GpT4799g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'GR]hs~_?799g#10%&'()-'9g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&'(
)-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'
+6AhH(79g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#ALW[\]hcG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hs~_?79g#10%9g#10%&'()-'9g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&
'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'&15_?79g#10%9g#10%&'()-'9g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'567BMXchH(79g#10%&'()-'
9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cny}~cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';cK|7!c#
cG'79g#10%&'()-'9g#10%&'()-';cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'%0;
FQU_?79g#10%9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#
10%&'()-'UVYdozhH(79g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'
()-';cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'
hH(79g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';cK|7!c#
+/01<cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'<GR]hsw_?79g#10%9g#10%&'()-'9g#1
0%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'wxyhH(79g#10%&'()-'
9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'
_?79g#10%9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%
&'()-' "-8hH(79g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#8CNSTU`cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'`kv_?79g#10%9g#10%&'()-'9g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&
'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-')._?79g#10%9g#10%&'()-'9g#10%&'(
)-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'./2=HS^hH(79g#10%&'()-'9
g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#^ityz{cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';cK|7!c#
cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'#.9DOT_?79g#10%9g#10%&'()-'9g#10
%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'TUValwhH(79g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#!,123>cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'>IT_juz_?79g#10%9g#10%&'()-'9g#1
0%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'z{|hH(79g#10%&'()-'
9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'
&1<hH(79g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#<GRWXYdcG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'doz_?79g#10%9g#10%&'()-'9g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&
'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'"-2_?79g#10%9g#10%&'()-'9g#10%&'
()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'234?JU`hH(79g#10%&'()-'
9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';
cK|7!c#`kv{|cG'79g#10%&'()-'9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'_?79g#10%9g#10%&'()-'9g#10%&'()-
'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'hH(79g#10%&'()-'9g#10%&'()
-'9g#10%&'()-'9g#10%&'()-'9g#10%&'()-';cK|7!c#lQ07 010%#&'()-9g#10%&'()-';
cK|7!c#9g#10%&'()-'9g#10%&'()-'9g#10%&'()-'6k|[:7  6L10%#&'()-0
sF410%i"&'()-:7 s/Y 10%#&'()-M s/Y 10%&'()-M  910%#&'()-(  510%#&'()-"mvU4
Y10%2#&'()- $ 910%>2#>&'()-10#10#10# ,=10%#&'()- 810%#&'()-f(
810%#&'()-fmpQ|[:vU4    - 10%2#&'()-$ MLl10%2#&'()- X 10%2#&'()-
910%2#&'()- i9f10%2#&'()-( Y 10%2#&'()-;&u|[:vU4   S# 10%2#&'()-$ M`
10%2#&'()- p- 10%2#&'()- L`10%2#&'()- L10%2#&'()-( 10%2#&'()-uc|[:vU4    0
10%2#&'()-$ Vs-10%2#&'()- fF+- 10%2#&'()- |&@ 10%2#&'()-i ^&@ 10%~&'()-i(
s%10%2#&'()-M|[NA4 102#102#102#$ @=10%2#&'()- t 8 10%2#&'()- 510%2#&'()-
s9310%2#&'()-(  510%2#&'()->+.z|[:NA4 10 P&10%X#&'()-$ 10%9X#9&'()- _3
10%X#&'()- & 10%'X#'&'()- F10%9X#9&'()-( C@10%X#&'()-za|[:NA4 10
U&@10%X#&'()-$ 10%9X#9&'()- i- 10%X#&'()- 010%TX#T&'()- kL@ 10%9X#9&'()-(
>&10%X#&'()-O=@|[:NA4 10 Y9s*10%X#&'()-$ ,10%9X#9&'()- m' 10%X#&'()-
93%10%,X#,&'()- a"- 10%9X#9&'()-( H910%X#&'()-'s|[:NA4 10 YL710%X#&'()-$
s910%9X#9&'()- m5 10%X#&'()-  Ly210%,X#,&'()-m a/ 10%9X#9&'()-(
ML-10%X#&'()-UXYZ[givU4  (10%E#&'()- 3s10%&E#&&'()-
@@10%&E#&&'()-109X#9109X#9109X#9 =10%9X#9&'()-( `l:10%9X#9&'()-T|`@vU4
(`#10%&E#&&'()-%`#10%&E#&&'()-% 10%&E#&&'()- c&10%E#&'()- N` 10%&E#&&'()-(
10%'E#'&'()-tXvU4
(`#10%&E#&`#10%&E#&&'()-%&`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10
%&E#&&'()-%`#10%&E#&&'()-%hL0vU4`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()
-%`#10%&E#&&'()-%`#10%&E#&&'()-%;c M!#pT4vU4`#10%&E#&&'()-%`#10%&E#&&'()-%;
c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%tXvU4`#10%&E#&&'()-%`#10%&E
#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E
#&&'()-%hL0vU4`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`
#10%&E#&&'()-%;c M!#%pT4vU4`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%%&'()*+tXvU4`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
`#10%&E#&&'()-%+,/:;
<=hL0vU4`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E
#&&'()-%;c M!#=>?@ABNpT4vU4`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%NUVWXYZoSvU4`#10%&E#&&'()-`
#10%&E#&&'()-%%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%(`#10%&E#&&'()-
%(`#10%&E#&&'()-%Z[\hthH(vU`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#1
0%&E#&&'()-%`#10%&E#&&'()-%;c M!#pT4vU``#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%oSvU``#10%&E#&&'()-`#10%&E#
&&'()-%%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%(`#10%&E#&&'()-%(`#10%
&E#&&'()-%hL0vU`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
`#10%&E#&&'()-%;c M!#pT4vU`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%_?vU`#10%&E#&&'()-%`#10%&E#
&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
+6AhH(vU`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E
#&&'()-%;c M!#ALW[\]hcG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c 



M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%hs~_?v`#10%&E#&`#10%&E#&&'(
)-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'(
)-%hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#
&&'()-%;c M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%&15_?v`#10%&E#&`#10%&E#&&'(
)-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'(
)-%567BMXchH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`
#10%&E#&&'()-%;c M!#cny}~cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%_?v`#10%&E#&`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%;c M!# cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%%0;
FQU_?v`#10%&E#&`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%UVYdozhH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%
&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%_?v`#10%&E#&`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%;c
M!#%/4_?v`#10%&E#&`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'(
)-%`#10%&E#&&'()-%`#10%&E#&&'()-%4=DHIJUcG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;
c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%U`kv_?v`#10%&E#&`#10%&E#&&'
()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E
#&&'()-%;c M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%"_?v`#10%&E#&`#10%&E#&&'()-
%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-
%"#$/:EPhH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#1
0%&E#&&'()-%;c M!#P[fjklwcG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%w_?v`#10%&E#&`#10%&E#&&'()-
%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-
%hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&
'()-%;c M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%*5@E_?v`#10%&E#&`#10%&E#&&'
()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%EFIT_juhH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
`#10%&E#&&'()-%;c M!#ucG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%_?v`#10%&E#&`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%;c M!#"#$/cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%/:EP[fk_?v`#10%&E#&`#10%&E#
&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#
&&'()-%klmxhH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
`#10%&E#&&'()-%;c M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%_?v`#10%&E#&`#10%&E#&&'()-%
`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%
"-hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&
&'()-%;c M!#-8CHIJUcG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%U`kv_?v`#10%&E#&`#10%&E#&&'
()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'
()-%hH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E
#&&'()-%;c M!#cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%#_?v`#10%&E#&`#10%&E#&&'()-
%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-
%#$'2=HShH(v`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#1
0%&E#&&'()-%;c M!#S^inop{cG'v`#10%&E#&&'()-%`#10%&E#&&'()-%;c
M!#`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%{_?v`#10%&E#&`#10%&E#&&'()-
%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-%`#10%&E#&&'()-
%{na@`#10%&E#& S#10%#X##&'()-G 10k#10k#10k# @=10%k#&'()-`#10%&E#&&'()-%;c
M!#@.|[:@`#10% 10%X#&'()- >10%X*X&'()- 910%SHS&'()- 410%NN&'()-
S#10%X#&'()-G  S#10%1X#1&'()-G .1:b|[:@`#10% V` %10%pX#p&'()- Xl"
10%X#&'()-  `10%0X#0&'()- Ll10%X#&'()-T Ll10%0&'()-T 10%X#&'()-bI|[:@`#10%
f210%X#&'()- X3/ 10%X#&'()- &s-10%X#&'()- s`*10%X#&'()-  ,,10%X#&'()- '-
10%X#&'()-7:|[NA4`10X#10X#10X# S=10%X#&'()- l:10%X#&'()- Y710%X#&'()-
Fs910%X#&'()- 4F5 10%NX#N&'()-pT84`1S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT84`1S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-55pT84`qx N$ }S 5S 10%X#&'()-5S 10%X#&'()-5(S
10%X#&'()-5dD84`qS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5_?84`qS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5 $(_?84`qS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5()*+,rV:_?84`qS
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S ,0123489oO34`S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-59:;<@ABCpT84`S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5CDEFGHrV:S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S HIJKLMNOtX<0%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5OPQRSTUtX<0%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5UVW[_rR2tX<0%X#&S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-qx N$ }S
_cgkosw_?<0%X#&SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5w{_?<0%X#&SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5M1_?<0%X#S 10%X#&'()-51qx N$ }S S
10%X#&'()-5S 10%X#&'()-5pT40%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT80%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5V:pT80%X#S 10%X#&'()-5qx N$ }S S 10%X#&'()-5S
10%X#&'()-5_?80%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5_?80%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%X#S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rR6_?80%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx 



N$ }S pT80%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5 pT40%X#S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rR2pT40%X#S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S "&*.26_?40%X#SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-56:>BFJN_?40%X#SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5NRVWXM1_?40%X#S 10%X#&'()-51qx N$ }S S
10%X#&'()-5S 10%X#&'()-5XYZ[\`abpT80%X#SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5bcdhijklpT80%X#SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5lpqruQ1pT80%X#S
10%X#&'()-5qx N$ }S S 10%X#&'()-5(S 10%X#&'()-5uy}_?80%X#S 1S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%X#S 1S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5_?80%X#S 1S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5rV:S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5qx N$ }S oO30%X#&S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT30%X#&S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5rR2pT30%X#&S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S
_?30%X#&SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5 _?30%X#&SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5 M1_?30%X#S 10%X#&'()-51qx N$ }S S 10%X#&'()-5S
10%X#&'()-5pT80%X#SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5"#$%&*+oO30%X#S 10%X#&'()-5(S
10%X#&'()-5S 10%X#&'()-55S 10%X#&'()-55S 10%X#&'()-5S 10%X#&'()-5(S
10%X#&'()-5+,-.1V6oO30%X#S 10%X#&'()-5qx N$ }S S 10%X#&'()-5S
10%X#&'()-512345678tX<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-589:;<=>?tX<0%X#S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5?@ABCV:tX<0%X#S 10%X#&'()-5-qx N$ }S S 10%X#&'()-5S
10%X#&'()-5CGKOSW[_?<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5[_cgkos_?<0%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5sw{_?<0%X#S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5rV6_?<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S
pT80%X#S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5pT80%X#S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rR2pT80%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx N$ }S _?80%X#SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%X#SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5M1_?80%X#S
10%X#&'()-51qx N$ }S S 10%X#&'()-5S 10%X#&'()-5oO30%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5pT80%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5R6pT80%X#S 10%X#&'()-5-qx N$ }S S
10%X#&'()-5S 10%X#&'()-5 _?80%X#S S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5"&*.2_?80%X#S S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-526:>B_?80%X#S S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5BCDEFGrV:S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx N$ }S GHLMNOPTpT40%X#&'S 10%X#&'()-5S
10%X#&'()-5-S 10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5TUVWX\]pT40%X#&'S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5]^aeinN.pT40%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S imquy}_?40%S 10%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5_?40%S 10%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5M1_?40%S 10%X#&'()-51qx N$ }S S 10%X#&'()-5S
10%X#&'()-5pT80%SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT40%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5V:pT40%S
10%X#&'()-5qx N$ }S S 10%X#&'()-5S 10%X#&'()-5_?40%S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?40%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5_?40%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5rV:_?40%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx
N$ }S  oO30%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5SS
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT80%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5nR6pT80%S
10%X#&'()-5-S 10%X#&'()-5-S 10%X#&'()-5qx N$ }S  !"#$%&tX<0%S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5&'()*+,-tX<0%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-./37rR2tX<0%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-qx N$ }S 7;?CGKO_?<0%SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5OSW[_cg_?<0%SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5gkopqM1_?<0%S 10%X#&'()-51qx N$ }S S
10%X#&'()-5S 10%X#&'()-5qrvwxyz~pT40%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5~pT80%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5V:pT80%S 10%X#&'()-5qx 



N$ }S S 10%X#&'()-5S 10%X#&'()-5_?80%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5rR6_?80%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S pT80%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5pT40%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5-S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rV6pT40%S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx N$ }S lL00%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5 gK+0%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5!"&'lL00%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5'+,0156:gK+0%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5:;?@AR6gK+0%S 10%X#&'()-5Sqx N$ }S S 10%X#&'()-5S
10%X#&'()-5ABCDEIJKpT80%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5KLMQRSTUpT80%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5UYZ[^Q1pT80%S 10%X#&'()-5qx N$ }S S 10%X#&'()-5(S
10%X#&'()-5^bfjnrv_?80%S 1S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5vz~_?80%S 1S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%S 1S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rV:S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S oO30%X#&S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5pT30%X#&S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rR2pT30%X#&S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx N$ }S _?30%X#&SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?30%X#&SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5M1_?30%X#S
10%X#&'()-51qx N$ }S S 10%X#&'()-5S 10%X#&'()-5pT80%X#SS 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5 oO30%X#S 10%X#&'()-5(S 10%X#&'()-5S 10%X#&'()-55S 10%X#&'()-55S
10%X#&'()-5S 10%X#&'()-5(S 10%X#&'()-5V6oO30%X#S 10%X#&'()-5qx N$ }S S
10%X#&'()-5S 10%X#&'()-5 !tX<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5!"#$%&'(tX<0%X#S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5()*+,V:tX<0%X#S 10%X#&'()-5-qx N$ }S S 10%X#&'()-5S
10%X#&'()-5,048<@D_?<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5DHLPTX\_?<0%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5\`dhl_?<0%X#S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5lmnosrV6_?<0%X#S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5qx N$ }S stuvw{|}pT80%X#S 10%X#&'()-5S
10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5}~pT80%X#S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5rR2pT80%X#S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5qx N$ }S _?80%X#SS 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5_?80%X#SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5M1_?80%X#S 10%X#&'()-51qx
N$ }S S 10%X#&'()-5S 10%X#&'()-5oO30%X#S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT80%X#S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5R6pT80%X#S 10%X#&'()-5-qx N$ }S S 10%X#&'()-5S
10%X#&'()-5_?80%X#S S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5_?80%X#S S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5#'+_?80%X#S S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5+,-./0rV:S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S
0156789=pT40%X#&'S 10%X#&'()-5S 10%X#&'()-5-S 10%X#&'()-5-S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5=>?@AEFpT40%X#&'S 10%X#&'()-5S
10%X#&'()-5-S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5FGJNRnN.pT40%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5qx N$ }S
RVZ^bfj_?40%S 10%S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5jnrvz~_?40%S 10%S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5M1_?40%S 10%X#&'()-51qx
N$ }S S 10%X#&'()-5S 10%X#&'()-5pT80%SS 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5pT40%S
10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S 10%X#&'()-5S
10%X#&'()-5S 10%X#&'()-5V;pT40%S 10%X#&'()-5qx N$ }S S 10%X#&'()-5S
10%X#&'()-5HKvU4 9y10%&'()-5 3 10%&'()- -F10%&'()- &10%&'()-101010(
=Z10%&'()-6$|[:vU4  L10%&'()- 10%&'()- ? S 10%ll&'()- 910%&'()- X@
10%&'()-( G9,10%&'()-$pZ]|[:vU4  9&10%&'()- '10%&'()- 6S#S 10%cc&'()- L
10%&'()- k&S 10%&'()-( B9s10%&'()-J8|[:vU4  L`310%&'()- 510%&'()- ,0@
10%YY&'()- L-10%&'()- pY+S 10%&'()-( (f 10%8 8 &'()-m8&tvU4 10%''&'()-
,10%&'()-101010 =F10%&'()- k8S 10%&'()-( K`610%&'()-t     XvU4  3%10%&'()-y
M10%&'()-10''10''10'' @=Y10%''&'()-  l 



10%/ / &'()-(  10%''&'()-X c|Z9vU4  W`L$:!10%77&'()-!L$:!10%DD&'()- L
3%10%,,&'()-y ` 3%10%&'()-y / 3%10%&'()-y( ` 3%10%&'()-yi|obU4
,F%10%&'()-5(101010 l=G10%&'()- l710%&'()- Y`010%&'()-( F)10%&'()-ibJ}\<bU4
`,F%10%&'()-5 `,F%10%&'()-5 ,F%10%11&'()-5 `,F%10%&'()-5
,F%10%&'()-5,F%10%&'()-5J5jY(}\;bU4  w,F%10%&'()-5 3`,F%10%&'()-5
[,F%10%uu&'()-5 Q`,F%10%kk&'()-5 Q,F%10%kk&'()-5`,F%10%&'()-5(,-./p1vU4
!`@F%10%;;&'()-5 `@F%10%&'()-5 *@F%10%#*#&'()-5 @F%10%*&'()-510Q10105
=Z10%&'()-1 !T"q#$|[:vU4 ! `@F%10%&'()-5 3`@F%10%&'()-5 n@F%10%&'()-5
Q`@F%10%kk&'()-5 `@F%10%&'()-55 9@F%10%SS&'()-5$%%%%%0&&'vU4 ,%10%&'()-s6
`%10%&'()-s6 %10%&'()-s6101010  =310%&'()-5 @F%10%&'()-5'(*+[-q.c/|[:vU4
|`%10%&'()-s6 n`%10%&'()-s6 `%10%&'()-s6 C`%10%p.p&'()-s6 `%10%%&'()-s65
`%10%II&'()-s6c/g/h/i/j//011&2uT3 ` 3%10%&'()-1 ` 3%10%&'()-1! 3%10%&'()-1
&@10%&'()-1010105 F=Z10%&'()-&2234567}\<uT3 `` 3%10%&'()-1 ` 3%10%&'()-1 >`
3%10%&'()-1` 3%10%&'()-1 ` 3%10%&'()-15 ` 3%10%&'()-17Y8M9Q9R9S9T99:vU4
H`Yfs$10%&'()- yYfs$10%&'()-10>10101 =G10%&'()- 8` 3%10%&'()-15 s
3%10%SS&'()-1:h;k;o;vU4  H`Yfs$10%&'()- yYfs$10%&'()-10>10101 3=Y10%&'()-
l10%&'()-5 `Yfs$10%&'()- Normal" "Heading 13]c" "Heading 23]c" "Heading
33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading
83]c" "Heading 93]c"A "Default Paragraph Font g#/:DNU \bdisozDL[i* 95f
0"&088A?FQ;X\emt{ng6OwwgA0AlNO. A&I-F9}?SGSR9Y_elRxo~9XTZ
."i,S6o8<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~ 1BJWR_gtBIBSt4 (^0&;
EmU9apzNpk<ak$_,<>K\9dm|y3u:o;   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKq#&(,02)7=ADLGIqNQSjUSWXY_ZG[_hbb%cQccccchddddde-eecfffffgg
8gshhhi8iiiiijjAj|jclqtvw|p}h2U{*N|.Sw0Vg1PmV?5[9G|l!9\(Jb=[}o/dmNJw42AYz9T
o2SLotg An9Vq8[zIw6kE#nw+K&Kw{:j;]0e3Ntad=_+ C _ v    3Lc~-"LyMzx[_
+%%%&.&Q&|&&&B'_'|'''''(()P)m))))))3+k++++.,Z,,,,-U-!03\5X8:&;z<?@;
@h@@@@DAAAAAAB7BB\CCCCCD1DODEEEFYFFFF
G>GdGCHINRTmUUKWZZ![<[U[z[[[,\t\\\\\\]0^^^{^^^^^^&`Z````a9ayaaaa
bxchl>ppcq#ucuuuuv2vXvvww7wNwiwwwxxy'yIyiyyyz{.{[{{{{|]|{|||~c`/]h%?Z)G'f7Z
57[?iK!Bc )KdDdNPh*Sj/?TlV%<SpJZb9JyO7x2F E.St-3B`fqAo(c#JCl7e
\FBj:2+@R.kfu*Q#JsEl%gHDl B O _ q En$w
>"{#%=&@''@)*+,/./00000111'171q111212X2222%3S3z333
4E4u4445,5g5555(6P66667N7v7778D8r8889/9k9999-:U::::#;Q;{;
;;;n<=&?@8BBBBBBBBBBBCC C%C=CMCRC_CiCsCCCCCCCCC
DDD%D1DIDaDkDxDDDDDDDDDDDDEE2E<EFESEWEoEEEEEEEEEEFFF-FEFUF\FfFsF}FFFFFFFFFF
FG&G+G8GAGKGcG{GGGGGGGGGGGH!H9HCHPHZHaHyHHHHHHHHHHHIII,I0IHI`IpIvIIIIIIIIII
JJ.J5J?JLJTJKLL"L1LMLSL[LfLlL|LLLLLLMMRMMMMN9NtNNNO4O\OOOO'PUP~PPPQIQwQQQ
R2RnRRRS.SXSSSS&TTT|TTTULUUuWXPZ[\a^_uabc'eEfgKi+jkVmnoppp
q$q*qpqqqqqqr:rurrrs3sZssss'tUt|tttuIuwuuuv.vjvvvv,wTwwww$xRxzxxxyHyxyyy
z2znzzz{0{P{|}B "wq8gYB~@h6f
\FEm!MSaNis\$<IS`dlsx&07Ogw|#3:DNT[bl!+C[eo|!.8>ELPh'?OTajv&,3:D\t~3=GTZrEW
!@Pv+o(O^ft4HNrB>f:b`D@j>f.?Jwt[eoy$)6?Iay7ANX\t&-E]mt+2<FPh!9Q]gtx&04Ldt{2
7CMR#)7GAh5cU<w 8`.^T>z<d2`muz%+=NZAh5cU4U"PwEu/k-U#S{.b(,9CHOU_w6NXblu
+18?C[s2BGT]i&-7Ogq~':AKU^v!(,D\ls}+0=FRj$8tXiJ(1$'c/&27:o;
LMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~  



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


