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Compositions comprising CH505 sensitive envelopes

[0001] This application claims the benefit of priority of U.S. Application Serial No. 62/027,427
filed July 22, 2014, the content of which application is herein incorporated by reference in its
entirety.

[0002] This invention was made with government support under Center for HIV/AIDS Vaccine
Immunology-Immunogen Design grant UM 1-AI100645 from the NIH, NIAID, Division of AIDS.

The government has certain rights in the invention.

FIELD OF THE INVENTION
[0003] The present invention relates in general, to a composition suitable for use in inducing anti-
HIV-1 antibodies, and, in particular, to immunogenic compositions comprising envelope proteins
and nucleic acids to induce cross-reactive neutralizing antibodies and increase their breadth of
coverage. The invention also relates to methods of inducing such broadly neutralizing anti-HIV-1

antibodies using such compositions.

BACKGROUND
[0004] The development of a safe and effective HIV-1 vaccine is one of the highest priorities of the
scientific community working on the HIV-1 epidemic. While anti-retroviral treatment (ART) has
dramatically prolonged the lives of HIV-1 infected patients, ART is not routinely available in

developing countries.

SUMMARY OF THE INVENTION
[0005] In certain aspects, the invention provides compositions comprising any one of the sequences
of Figures 18-23 and Figures 24A-24B, or a combination thereof. In certain embodiments, the
compositions comprise a variant of these sequence, for example but not limited to gp160, gp140
(cleaved or uncleaved), gp145, gp150, gp120, N-terminal deletion variants.
[0006] In certain embodiments, the HIV-1 envelopes of the invention are provided as nucleic acid
sequences, including but not limited to nucleic acids optimized for expression in the desired vector
and/or host cell. In other embodiments, the HIV-1 envelopes are provided as recombinantly
expressed protein.
[0007] In certain aspects, the invention provides a composition comprising nucleic acids encoding
703010505.TF, 703010505.W4.03, 703010505.W4.26, 703010505.W14.21, 703010505.W20.14,
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703010505.W30.28, 703010505.W30.13, 703010505.W53.31, 703010505.W78.15, and
703010505.W100.B4. In certain embodiments, the composition further comprises any one of
703010505.W14.3,703010505.W14.8, 703010505.W20.7, 703010505.W20.26, 703010505.W20.9,
703010505.W30.12, 703010505.W30.19, 703010505.W53.19, 703010505.W53.13, and
703010505.W78.1, or the combination thereof.

[0008] In certain aspects, the invention provides a method of inducing an immune response in a
subject comprising administering a composition comprising any one of the HIV-1 envelopes
described herein. In certain embodiments, the induced immune response comprises CD4 binding
site antibodies. In certain aspects, the invention provides a method of inducing an immune
response in a subject comprising administering a composition comprising HIV-1 envelope T/F,
w004.03 and/or w004.26 in an amount sufficient to induce an immune response. In certain
embodiments, the method further comprises administering a composition of any one of the HIV-1
envelopes 703010505.W14.21, 703010505.W20.14, 703010505.W30.28, 703010505.W30.13,
703010505.W53.31, 703010505.W78.15, and 703010505.W100.B4, or any combination thereof in
an amount sufficient to induce an immune response. In certain embodiments, the method further
comprises administering a composition comprising any one of the HIV-1 envelopes
703010505.W14.3,703010505.W14.8, 703010505.W20.7, 703010505.W20.26, 703010505.W20.9,
703010505.W30.12, 703010505.W30.19, 703010505.W53.19, 703010505.W53.13, and
703010505.W78.1, or any combination thereof in an amount sufficient to induce an immune
response.

[0009] In certain embodiments, the HIV-1 envelopes are administered as a nucleic acid, a protein
or any combination thereof. In certain embodiments, the nucleic acid encoding the envelope is
operably linked to a promoter inserted in an expression vector. In certain embodiments, the protein
is recombinant. In certain embodiments, the envelopes are administered as a prime, a boost, or
both. In certain embodiments, the envelopes, or any combinations thereof are administered as a
multiple boosts. In certain embodiments, the compositions and method further comprise an
adjuvant. In certain embodiments, the HIV-1 envelopes are provided as nucleic acid sequences,
including but not limited to nucleic acids optimized for expression in the desired vector and/or host
cell. In other embodiments, the HIV-1 envelopes are provided as recombinantly expressed protein.
[0010] In certain embodiments, the invention provides compositions and method for induction of
immune response, for example cross-reactive (broadly) neutralizing Ab induction. In certain
embodiments, the methods use compositions comprising “swarms” of sequentially evolved

envelope viruses that occur in the setting of bnAb generation in vivo in HIV-1 infection.
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[0011] In certain aspects the invention provides compositions comprising a selection of HIV-1
envelopes or nucleic acids encoding these envelopes, for example but not limited to, as described
herein. In certain embodiments, these compositions are used in immunization methods as a prime
and/or boost, for example but not limited to, as described herein.

[0012] In certain embodiments, the compositions contemplate nucleic acid, as DNA and/or RNA,
or protein immunogens cither alone or in any combination. In certain embodiments, the methods
contemplate genetic, as DNA and/or RNA, immunization either alone or in combination with
envelope protein(s).

[0013] In certain embodiments the nucleic acid encoding an envelope is operably linked to a
promoter inserted in an expression vector. In certain aspects the compositions comprise a suitable
carrier. In certain aspects the compositions comprise a suitable adjuvant.

[0014] In certain embodiments the induced immune response includes induction of antibodies,
including but not limited to autologous and/or cross-reactive (broadly) neutralizing antibodies
against HIV-1 envelope. Various assays that analyze whether an immunogenic composition
induces an immune response, and the type of antibodies induced are known in the art and are also
described herein (e.g. Example 1).

[0015] In certain aspects the invention provides an expression vector comprising any of the nucleic
acid sequences of the invention, wherein the nucleic acid is operably linked to a promoter. In
certain aspects the invention provides an expression vector comprising a nucleic acid sequence
encoding any of the polypeptides of the invention, wherein the nucleic acid is operably linked to a
promoter. In certain embodiments, the nucleic acids are codon optimized for expression in a
mammalian cell, in vivo or in vitro. In certain aspects the invention provides nucleic acid
comprising any one of the nucleic acid sequences of invention. A nucleic acid consisting
essentially of any one of the nucleic acid sequences of invention. A nucleic acid consisting of any
one of the nucleic acid sequences of invention. In certain embodiments the nucleic acid of
invention, is operably linked to a promoter and is inserted in an expression vector. In certain
aspects the invention provides an immunogenic composition comprising the expression vector.
[0016] In certain aspects the invention provides a composition comprising at least one of the
nucleic acid sequences of the invention. In certain aspects the invention provides a composition
comprising any one of the nucleic acid sequences of invention. In certain aspects the invention
provides a composition comprising a combination of one nucleic acid sequence encoding any one

of the polypeptides of the invention. In certain embodiments, combining DNA and protein gives
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higher magnitude of ab responses. See Pissani F. Vaccine 32: 507-13, 2013; Jalah R et al PLoS
One 9: €91550, 2014.

[0017] In certain embodiments, the compositions and methods employ an HIV-1 envelope as
polypeptide instead of a nucleic acid sequence encoding the HIV-1 envelope. In certain
embodiments, the compositions and methods employ an HIV-1 envelope as polypeptide, a nucleic
acid sequence encoding the HIV-1 envelope, or a combination thereof. The envelope can be a
gp160, gp150, gp140, gp120, gp41, N-terminal deletion variants as described herein, cleavage
resistant variants as described herein, or codon optimized sequences therecof. The polypeptide
contemplated by the invention can be a polypeptide comprising any one of the polypeptides
described herein. The polypeptide contemplated by the invention can be a polypeptide consisting
essentially of any one of the polypeptides described herein. The polypeptide contemplated by the
invention can be a polypeptide consisting of any one of the polypeptides described herein. In
certain embodiments, the polypeptide is recombinantly produced. In certain embodiments, the
polypeptides and nucleic acids of the invention are suitable for use as an immunogen, for example

to be administered in a human subject.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] To conform to the requirements for PCT patent applications, many of the figures presented
herein are black and white representations of images originally created in color. In the below
descriptions and the examples, the colored images are described in terms of its appearance in black
and white. Different colors are described by different shades of white to gray with an attempt to
match the description the descriptions of the color as closely as possible to that of the figures. The
original color versions of some of the Figures can be viewed in Gao, et al., Cooperation of B Cell
Lineages in Induction of HIV-1 Broadly Neutralizing Antibodies, Cell 158: 481-491 (2014)
(including the accompanying Supplementary Information). For the purposes of the PCT, contents
of Gao, et al. (2014), including the accompanying “Supplementary Information,” are herein
incorporated by reference.
[0019] Figure 1 shows neutralization activity of CH103 clonal lineage antibodies against
autologous CHS505 viruses. Heat map analysis of neutralization data generated from 124
pseudoviruses (row) and 13 CH103 lincage mAbs (column). The neutralization potency (ICs) is
shown in different shades of colors as indicated in the histogram; from white (>50ug/ml) to black
(0.079 ug/ml). The Env pseudoviruses were generated for the CH505 T/F virus and variants from

weeks 4 — 100 and were all assayed against the unmutated common ancestor (UCA), intermediate
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antibodies (IA8-1) and mature bnAbs (CH103-106) in the TZM-bl cell-based neutralization assay.
The resistant viruses (shown in brackets along the right side of the data) were defined as those with
the average 1Csq values 1.8 fold higher than that of the T/F pseudoviruses for later IAs (IA3-1A1)
and all mature Abs. The week 30 viruses that fully escaped from the early IAs (IA8-IA4) are also
indicated by the bracket. See also Table S1; Figure 8 and Figures 11A-11F.

[0020] Figures 2A-2B show association of insertions in V1 and V5 with neutralization escape
from CH103 lineage mAbs. The V1 (Figure 2A) and V5 (Figure 2B) amino acid sequences at
week 30 were compared to the CH505 T/F sequence. The neutralization sensitive viruses to early
IAs (IA8-4) and late IAs (IA3-1)/mature CH103 lincage mAbs (CH103-106) are indicated in gray
and black, respectively. The potential N-linked glycosylation (PNLG) sites are indicated in light
gray. The identical amino acids are shown as dashes and deletions are shown as dots. See also
Figure 8 and Figures 9A-9D.

[0021] Figures 3A-3D show mutations in loop D that rendered the Env mutants more
sensitive to CH103 lineage bnAb neutralization with enhanced Env binding. (Figure 3A)
Alignment of nine amino acids (starting at position 275) in loop D of Env is shown. The amino acid
sequences from week 4 to week 160 were compared to the CH505 T/F sequence. The number and
frequency of each variant in loop D are shown at the right of the alignment. The two asparagines
(N) whose side chains interact with the CH103 light chain are indicated in light gray. The loop D
mutations that occurred early or predominated are indicated in gray, and Env mutants containing
those mutations are indicated by arrows at the right of the alignment. (Figure 3B) Neutralization
susceptibility of the loop D mutants by the CH103 lincage mAbs. Heatmap analysis was performed
for the neutralization data of all CH103 lineage mAbs (column) against the CH505 T/F virus and
the loop D variants (row). The neutralization potency (ICso) is shown in different shades of colors
as indicated; from white (>50 pg/ml) to black (0.12 pug/ml). (Figure 3C) Neutralization activity of
the nAb CH235 were compared to that of the bnAb CH103 against the CH505 T/F virus and loop D
mutants. (Figure 3D) The fold difference in binding to loop D mutant Envs versus the CH505 T/F
Env by both CH103 and CH235 lincage Abs. Seven loop D mutant Envs (M6 2*'4, M10Y2%!€,

M1 N279DVISIG \[7E27SKIN2IODIVISIS £ QNISOSIVISIA ) [QE2TSKINZTODIVISIG 4 1 [N2SOTIVESIAY 1 g e
CH505 T/F Env were serially diluted and the log area under the curve (AUC) values for all
members of the CH103 and CH235 lineage mAbs were determined by ELISA. The fold difference
in log AUC between each loop D mutant Env versus the CH505 T/F Env is shown. See also
Figures 10A-10D, Figures 11A-11F, and Figures 13A-13B; Tables S2, S3 and S6.
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[0022] Figure 4 shows neutralization activity of the CH23S clonal lineage antibodies against
autologous CHS505 viruses. Heatmap analysis of neutralization data generated from 41
pseudoviruses (row) and 10 CH235 linecage mAbs (column). The neutralization potency (ICs) is
shown in different shades of colors as indicated in the histogram; from white (>50 ug/ml) to black
(0.1 pug/ml) (see also Table S4). The CH505 T/F and select variant Env pseudoviruses from each
time point (weeks 4-100) were assayed against the unmutated common ancestor (UCA),
intermediate antibodies (IA4-1) and mature autologous neutralizing antibodies (CH235, CH236,
CH239, CH240 and CH241) in the TZM-bl cell-based neutralization assay. The partially and fully
resistant viruses are indicated by the brackets along the right side of the data. See also Figures
12A-12B and Table S4.

[0023] Figure 5 shows neutralization activity of CH235 clonal lineage antibodies against
CHS505 Env loop D mutants. Heat map analysis of neutralization data generated from 10 loop D
mutants (row) and 10 CH235 lineage mAbs (column). The neutralization potency (ICsp) is shown in
different shades of colors as indicated in the histogram; from white (>50 ug/ml) to black (0.1
ug/ml). The CH505 T/F and loop D mutant Env pseudoviruses were assayed against the unmutated
common ancestor (UCA), intermediate antibodies (IA4-1) and mature autologous neutralizing
antibodies (CH235, CH236, CH239, CH240 and CH241) in the TZM-bl cell-based neutralization
assay. The partially and fully resistant viruses are indicated by the brackets on the left side of the
data. See also Table S5.

[0024] Figures 6A-6C show evolutionary mutations in the Loop D and antibody facilitate
interactions between gp120 and CH103 lineage antibodies. (Figure 6A) Model of CH505 T/F
gp120 in complex with UCA of CH103. (Figure 6B) Model of loop D mutant M7527>KN279D/V28IS
gp120 in complex with mature CH103. The gp120 is shown in semi-transparent electrostatic
potential surface with gray for negative charge and dark gray for positive charge. The heavy and
light chains of the CH103 bnAb are shown in light gray and lighter gray, respectively. All critical
mutations in loop D and CDR L2 are highlighted in sticks and colored in different shades of white
to black, such as a light shade of gray for residues (279 and 281) in loop D, lighter shade of gray for
conserved CDR L2 Lys53, and dark gray for mutated CDR L2 residues 50-52. (Figure 6C)
Estimated binding affinity change when specified residues were reverted back to the T/F or

(13 2

germline sequences for gp120 and CH103 light chain, respectively. indicates the calculated
binding energy was decreased by >1.0 kcal/mol, “-*“ indicates a decrease by 0.1-1.0 kcal/mol, and
“+/-” indicates calculated energies were about the same. Reversion of residues, such as Loop D

Asp279 and CDR L2 Tyr52, resulted in weaker binding suggesting that the evolution of both gp120
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loop D and CDR L2 of CH103 facilitated the interaction between HIV-1 gp120 and mature CH103
antibodies.

[0025] Figure 7 shows Schema of Cooperation of B Cell Lineages in Induction of HIV-1
Broadly Neutralizing Antibodies. The T/F Env (red Env trimer) likely initiated both the CH235
and CH103 lineages by binding to their UCA. The CH235 lineage (dark black), selected viral
escape mutations in loop D of the CH505 T/F virus (black Env timer) at week 53. The CH103
lineage gradually accumulated mutations that led to acquisition of bnAb activity as CH103 lincage
affinity maturation progressed. The loop D mutant Envs more avidly bound CH103 TAs and mature
antibodies than the T/F Env and thus cooperated with the T/F Env to drive CH103 bnAb B cell
lineage development.

[0026] Figure 8 shows Amino acid sequence alignment of regions in the env genes used to
generate pseudoviruses, Related to Figures 1 and 2. All sequences are compared to the CH505 T/F
Env sequence. Only V1, V4, V5, loop D, CD4-binding loop regions in the env gene are shown. The
identical amino acids are shown as dashes and deletions are shown as dots.

[0027] Figures 9A-9D show characterization of the mutations in V1 and V5, Related with
Figures 2A and 2B. (Figure 9A) Insertion and extra glycosylation sites in the V1 loop may change
the conformation of the V2 loop and therefore cause steric hindrance for CH103 binding. Antibody
CH103 was modeled into the BG505-VRC-PG04 complex structure with the V1 loop of the
CH103-bound protomer highlighted in dark gray (left). The boxed area was zoomed in to show the
relative positions of V1, V2 and the heavy chain of CH103. Even though the V2 is not visible in the
current trimeric BG505 structure, it is obvious from the model that V2 is sandwiched between
gp120 V1 and CH103 heavy chain. The longer V1 with extra glycans (black dots, the four
rightmost dots ) in the CH505 variants may push V2 into positions incompatible with CH103
binding. BG505 glycans in V1 were shown in dark gray spheres (the two leftmost spheres). (Figure
9B) Sequence alignment of V1 loop of CH505 strains and BG505. Residue positions were marked
according to HXB2 numbering. (Figure 9C) Loop V5 insertion push loop V5 and glycan at
position 461 into possible clashing position with the light chain of CH103 antibodies and confer
resistance. The gp120 with Asp-Thr insertion is shown in gray cartoon with Asp-Thr highlighted in
dark gray. The likely positions of Asn461 (hence the glycan associated with it) were shown in
sticks and colored medium gray. (Figure 9D) Resistance to CH103 lincage bnAbs due to a two-
amino acid insertion in V5 of the CH505 T/F Env. The M28 mutant contains a 2-amino acid (DT)
insertion in the V5 was fully resistant to the UCA and early intermediate antibodies (IA8-1A3) and
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more resistant to the late intermediate antibodies (IA3-1A1) and mature antibodies (CH103, CH104,
CH105 and CH106). The neutralization potency (ICso; ug/ml) is shown.

[0028] Figures 10A-10D show characterization of mutations in V4 and loop D, Related to
Figures 3A-3D. (Figure 10A) Amino acid alignment of nine amino acids in V4 of Env. The amino
acid sequences from weeks 4-14 were compared to the CH505 T/F sequence. The number and
frequency of each variant in the region are shown at the right of the alignment. The percentage of
the viruses with the identical T/F sequences is shown in the boxed text. The T415K mutation
(circled) at week 14 was tested for CD8" T cell responses. The variants that were tested for
neutralization susceptibility to CH103 lineage mAbs are indicated by arrows. (Figure 10B)
Mutations in V4 were driven by CD8" T cell response as determined by the ELISpot assay. The
CD8" T cell responses were measured with autologous overlapping peptides that contained both
wild type T/F and T425T mutations by the ELISpot assay. The numbers of spots above a threshold
of 50 or more per 10° cells were considered positive. The CD8 T cell responses recognized the
peptides from the CH505 T/F virus but not the mutant peptides. (Figure 10C) Similar
neutralization susceptibility between the CH505 T/F virus and all V4 mutants. Heat map analysis
was performed for the neutralization data of all CH103 lincage bnAbs against the CH505 T/F virus
and the V4 variants. The neutralization potency (ICso; ng/ml) is shown by different shades of gray.
(Figure 10D) The loop D mutants are less fit than the CH505 T/F virus. The infectious molecular
clone (IMC) for the CH505 T/F virus was chemically synthesized and cloned in pUC57 as
previously described (Salazar-Gonzalez et al., 2009). The loop D mutations were introduced into the
CH505 T/F IMC by site-directed mutagenesis. The virus stocks were generated by transfecting the
IMCs into 293T cells. The mutant M5 (N279K), M6 (V281A), M7 (E275K, N279D and V281S) or
M10 (V281G) each was compared to the CH505 T/F virus. Same amount (5 ng p24) of each
compared virus was mixed to infect 10° of purified CD4+ T cells in triplicates. The viruses were
cultured for five days and the culture supernatant were harvested daily by completely replacing the
medium. The percentage of each virus in the inoculum stock and the culture supernatant was
determined by parallel allele-specific sequencing (PASS) (Cai et al., 2007; Song et al., 2012). Mean
+ standard deviations are shown. The relative fitness was determined by modeling the replication
slope of each virus as previously described (Maree et al., 2000; Song et al., 2012). All mutants
were less fit than the CH505 T/F virus.

[0029] Figures 11A-11F show characterization of natural intermediate antibodies of the
CH103 bnAb lineage , Related to Figure 1 and Figures 3A-3D. (Figure 11A) Sequence

alignment of natural intermediate antibodies of the bnAb CH103 lincage. The intermediate
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members (CH186, CH187, CH188 and CH200) of the bnAb CH103 lincage were isolated from
cultured memory B cells from the CH505 week 41 post-transmission sample. The Vi amino acid
sequences of the bnAb CH103 natural intermediates were aligned to the inferred unmutated
common ancestor (UCA), inferred intermediates (IA2, IA3, IA4 and IA8) and mature CH106
sequences as we reported before (Liao et al., 2013a). (Figure 11B) Maximum likelihood
phylogram showing evolutionary relationships among the inferred intermediates (designated by an
initial IA) and observed sequences (initial CH), and the inferred UCA. The dnaml routine of the
PHYLIP software package was used for this analysis. All natural intermediate antibody sequences
were closer to the inferred UCA than the mature bnAbs (CH103-106). (Figure 11C) Neutralization
susceptibility of the loop D mutants by the natural intermediate antibodies of the bnAb CH103
lineage. Heatmap analysis was performed for the neutralization data of the bnAb CH103 natural
intermediates (column) against the CH505 T/F virus and the loop D variants (row). The
neutralization potency (ICsg) is shown in different colors as indicated; from white (>5 ug/ml) to
black(<0.025 pg/ml). The loop D mutants were generally more sensitive to neutralization by the
bnAb CH103 natural intermediates than the CH505 T/F virus. (Figure 11D) The fold difference in
binding to loop D mutant Envs versus the CH505 T/F Env by the bnAb CH103 natural

intermediates. Seven loop D mutant Envs (M6V281A, MIOVZSIG, M1 1N279DN281G, M7E27TSRNZIODV2BIS

MGNZEOSVISIA 1\ [QE2TSKINZTIDVIBIG g g M2 1NZSOTVISIAY and CH505 T/F Env were serially diluted
and log AUC binding to the bnAb CH103 natural intermediates were determined by ELISA. The
fold difference in log AUC between each loop D mutant Env versus the CH505 T/F Env is shown.
Like the mature bnAb CH106, the bnAb CH103 natural intermediates bound the loop D mutant
Envs better than the CH505 T/F Env. (Figure 11E) Characteristics of the CH103 natural
intermediate autologous neutralizing antibodies. The CH186, CH187, CH188 and CH200

2

intermediate antibody sequences were compared to the inferred UCA and mature CH106 bnAb
sequences. The mutation frequencies of the natural intermediate antibodies were similar to those of
inferred early intermediates (IA8, IA4 and IA3) as previously reported (Liao et al., 2013a). (Figure
11F) Neutralization activity of the CH103 natural intermediate antibodies. Neutralization activity
of the natural intermediate antibodies (CH186, CH187, CH188 and CH200) of the CH103 bnAb
lineage and the mature CH106 bnAb was determined against the autologous transmitted/founder
virus (CH505.T/F) and 10 heterologous viruses in the pseudovirus neutralization assay using TZM-
bl cells. Antibodies were serially diluted, starting at 50 ug/ml. Results are expressed as the half
maximal inhibitory concentration (ICsg, pg/ml). Murine Leukemia Virus (MLV-SVA) served as a

negative control. While CH106 displayed neutralization breadth, the natural intermediate

9
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antibodies of the CH103 bnAb lineage only neutralized the autologous transmitted/founder virus,
similar to the inferred intermediate antibodies of CH103.

[0030] Figures 12A-12B show the phylogenetic tree of the CH235 lineage antibodies and
inference of UCA and intermediate antibodies, Related to Figure 4. (Figure 12A) The
maximum likelihood phylogenetic tree was constructed with six members (CH235, Ch236, CH239,
CH240 and CH241) of the CH235 antibody lineage. The unmutated common ancestor (UCA), and
intermediate antibodies (IA) (indicated at each node) were inferred using methods as previously
described (Kepler, 2013). (Figure 12B) Characteristics of the UCA, intermediate antibodies (IA4-
IA1) and the mature antibodies (CH235, CH236, CH239, Ch240 and CH241) in the CH235 clonal
lineage.

[0031] Figures 13A-13B show binding of antibody members in the CH103 and CH235
lineages to the CHS505 T/F and loop D mutant Envs, Related to Figures 3A-3D. The UCA,
intermediate antibody (IA) members from the CH103 (Figure 13A) and CH235 (Figure 13B)
clonal lineages at concentrations ranging from 100 pg/ml to 0.0006 ug/ml were tested by ELISA
for binding to the CH505 T/F and loop D mutant Envs. Shown are the data expressed as a log
number of the area under a curve (AUC) in the y axis for the binding of individual antibodies on the
x axis to the indicated CH505 T/F and loop D mutant Envs.

[0032] Figures 14A-14E show neutralization activity of CH103 clonal lineage antibodies
against autologous CH505 viruses, Related to Figure 1. Values are the concentrations (ug/ml)
of antibodies required for the 50% inhibition (ICsg).

[0033] FigurelS shows neutralization susceptibility of the CHS50S loop D mutants to CH103
lineage antibodies, Related to Figures 3A-3D. Values are the concentrations (ug/ml) of
antibodies required for the 50% inhibition (ICso).

[0034] Figure 16 shows neutralization activity of CH23S5 clonal lineage antibodies against
autologous CHS505 viruses, Related to Figure 4. Values are the concentrations (ug/ml) of
antibodies required for the 50% inhibition (ICso).

[0035] Figure 17 shows neutralization susceptibility of CHS0S loop D mutants to CH235
lineage antibodies, Related to Figure 5. Values are the concentrations (ug/ml) of antibodies
required for the 50% inhibition (ICsy).

[0036] Figure 18 shows nucleic acid sequences (gp160) of CH505 envelopes (“first ten
envelopes”).

[0037] Figure 19 shows amino acid sequences (gp160) of CH505 envelopes (first ten envelopes).
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[0038] Figure 20 shows nucleic acid sequences (gp160) of CH505 envelopes (“second ten
envelopes”).

[0039] Figure 21 shows amino acid sequences (gp160) of CH505 envelopes (second ten
envelopes).

[0040] Figure 22 shows sequence comparison of CH505 envelopes.

[0041] Figure 23 shows sequence comparison of D loop mutant variants.

[0042] Figure 24A shows amino acid sequences of D loop mutant variants.

[0043] Figure 24B shows nucleic acid sequences of D loop mutant variants.

DETAILED DESCRIPTION
[0044] The development of a safe, highly efficacious prophylactic HIV-1 vaccine is of paramount
importance for the control and prevention of HIV-1 infection. A major goal of HIV-1 vaccine
development is the induction of broadly neutralizing antibodies (bnAbs) (Immunol. Rev. 254: 225-
244,2013). BnAbs are protective in rhesus macaques against SHIV challenge, but as yet, are not
induced by current vaccines.
[0045] For the past 25 years, the HIV vaccine development field has used single or prime boost
heterologous Envs as immunogens, but to date has not found a regimen to induce high levels of
bnAbs.
[0046] Recently, a new paradigm for design of strategies for induction of broadly neutralizing
antibodies was introduced, that of B cell lincage immunogen design (Nature Biotech. 30: 423,
2012) in which the induction of bnAb lineages is recreated. It was recently demonstrated the power
of mapping the co-evolution of bnAbs and founder virus for elucidating the Env evolution
pathways that lead to bnAb induction (Nature 496: 469, 2013). From this type of work has come
the hypothesis that bnAb induction will require a selection of antigens to recreate the “swarms” of
sequentially evolved viruses that occur in the setting of bnAb generation in vivo in HIV infection
(Nature 496: 469, 2013).
[0047] A critical question is why the CH505 immunogens are better than other immunogens. This
rationale comes from three recent observations. First, a series of immunizations of single
putatively “optimized” or “native” trimers when used as an immunogen have not induced bnAbs as
single immunogens. Second, in all the chronically infected individuals who do develop bnAbs,
they develop them in plasma after ~2 years. When these individuals have been studied at the time
soon after transmission, they do not make bnAbs immediately. Third, now that individual’s virus

and bnAb co-evolution has been mapped from the time of transmission to the development of
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bnAbs, the identification of the specific Envs that lead to bnAb development have been identified-
thus taking the guess work out of env choice.

[0048] Two other considerations are important. The first is that for the CH103 bnAb CD4 binding
site lineage, the VH4-59 and VA3-1 genes are common as are the VDJ, VJ recombinations of the
lineage (Liao, Nature 496: 469, 2013). In addition, the bnAb sites are so unusual, we are finding
that the same VH and VL usage is recurring in multiple individuals. Thus, we can expect the
CH505 Envs to induce CD4 binding site antibodies in many different individuals.

[0049] Finally, regarding the choice of gp120 vs. gp160, for the genetic immunization we would
normally not even consider not using gp160. However, in acute infection, gp41 non-neutralizing
antibodies are dominant and overwhelm gp120 responses (Tomaras, G et al. J. Virol. 82: 12449,
2008; Liao, HX et al. JEM 208: 2237, 2011). Recently we have found that the HVTN 505 DNA
prime, rAd5 vaccine trial that utilized gp140 as an immunogen, also had the dominant response of
non-neutralizing gp41 antibodies. Thus, we will evaluate early on the use of gp160 vs gp120 for
gp41 dominance.

[0050] In certain aspects the invention provides a strategy for induction of bnAbs is to select and
develop immunogens designed to recreate the antigenic evolution of Envs that occur when bnAbs
do develop in the context of infection.

[0051] That broadly neutralizing antibodies (bnAbs) occur in nearly all sera from chronically
infected HIV-1 subjects suggests anyone can develop some bnAb response if exposed to
immunogens via vaccination. Working back from mature bnAbs through intermediates enabled
understanding their development from the unmutated ancestor, and showed that antigenic diversity
preceded the development of population breadth. See Liao et al. (2013) Nature 496, 469-476. In
this study, an individual “CH505” was followed from HIV-1 transmission to development of
broadly neutralizing antibodies. This individual developed antibodies targeted to CD4 binding site
on gpl120. In this individual the virus was sequenced over time, and broadly neutralizing antibody
clonal lincage (“CH103”) was isolated by antigen-specific B cell sorts, memory B cell culture, and
amplified by VH/VL next generation pyrosequencing. See Liao et al. (2013) Nature 496, 469-476.
[0052] Further analysis of envelopes and antibodies from the CH505 individual indicated that a
non-CH103 Lineage participates in driving CH103-BnAb induction (See Example 1). For example
V1 loop, V5 loop and CD4 binding site loop mutations escape from CH103 and are driven by
CH103 lineage (See Example 1). Loop D mutations enhanced neutralization by CH103 lineage and
are driven by another lincage. Transmitted/founder Env, or another early envelope for example

W004.03, and/or W004.26, triggers naive B cell with CH103 Unmutated Common Ancestor (UCA)
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which develop in to intermediate antibodies. Transmitted/founder Env, or another early envelope
for example W004.03, and/or W004.26, also triggers non-CH103 autologous neutralizing Abs that
drive loop D mutations in Env that have enhanced binding to intermediate and mature CH103
antibodies and drive remainder of the lineage.

[0053] The invention provides various methods to choose a subset of viral variants, including but
not limited to envelopes, to investigate the role of antigenic diversity in serial samples. In other
aspects, the invention provides compositions comprising viral variants, for example but not limited
to envelopes, selected based on various criteria as described herein to be used as immunogens.
[0054] In other aspects, the invention provides immunization strategies using the selections of
immunogens to induce cross-reactive neutralizing antibodies. In certain aspects, the immunization
strategies as described herein are referred to as “swarm” immunizations to reflect that multiple
envelopes are used to induce immune responses. The multiple envelopes in a swarm could be
combined in various immunization protocols of priming and boosting.

[0055] Sequences/Clones

[0056] Described herein are nucleic and amino acids sequences of HIV-1 envelopes. In certain
embodiments, the described HIV-1 envelope sequences are gpl160s. In certain embodiments, the
described HIV-1 envelope sequences are gp120s. Other sequences, for example but not limited to
gp140s, both cleaved and uncleaved, gp150s, gp41s, which are readily derived from the nucleic
acid and amino acid gp160 sequences. In certain embodiments the nucleic acid sequences are
codon optimized for optimal expression in a host cell, for example a mammalian cell, a rBCG cell
or any other suitable expression system.

[0057] In certain embodiments, the envelope design in accordance with the present invention
involves deletion of residues (e.g., 5-11, 5,6, 7, 8,9, 10, or 11 amino acids) at the N-terminus. For
delta N-terminal design, amino acid residues ranging from 4 residues or even fewer to 14 residues
or even more are deleted. These residues are between the maturation (signal peptide, usually
ending with CX, X can be any amino acid) and "VPVXXXX...". In case of CH505 T/F Env as an
example, 8 amino acids (italicized and underlined in the below sequence) were deleted:
MRVMGIQRNYPQWWIWSMLGFWMLMICNGMWVTVYYGVPVWKEAKTTLFCASDAKAY
EKEVHNVWATHACVPTDPNPQE...(rest of envelope sequence is indicated as ““...”). In other
embodiments, the delta N-design described for CH505 T/F envelope can be used to make delta N-
designs of other CH505 envelopes. In certain embodiments, the invention relates generally to an
immunogen, gp160, gp120 or gp140, without an N-terminal Herpes Simplex gD tag substituted for

amino acids of the N-terminus of gp120, with an HIV leader sequence (or other leader sequence),
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and without the original about 4 to about 25, for example 11, amino acids of the N-terminus of the
envelope (e.g. gp120). See W0O2013/006688, ¢.g. at pages 10-12, the contents of which publication
is hereby incorporated by reference in its entirety.

[0058] The general strategy of deletion of N-terminal amino acids of envelopes results in proteins,
for example gpl20s, expressed in mammalian cells that are primarily monomeric, as opposed to
dimeric, and, therefore, solves the production and scalability problem of commercial gp120 Env
vaccine production. In other embodiments, the amino acid deletions at the N-terminus result in
increased immunogenicity of the envelopes.

[0059] In certain embodiments, the invention provides envelope sequences, amino acid sequences
and the corresponding nucleic acids, and in which the V3 loop is substituted with the following V3
loop sequence TRPNNNTRKSIRIGPGQTFY ATGDIIGNIRQAH. This substitution of the V3
loop reduced product cleavage and improves protein yield during recombinant protein production
in CHO cells.

[0060] In certain embodiments, the CH505 envelopes will have added certain amino acids to
enhance binding of various broad neutralizing antibodies. Such modifications could include but not
limited to, mutations at W680G or modification of glycan sites for enhanced neutralization.

[0061] In certain aspects, the invention provides composition and methods which use a selection of
sequential CH505 Envs, as gp120s, gp 140s cleaved and uncleaved and gp160s, as proteins, DNAS,
RNAsS, or any combination thereof, administered as primes and boosts to elicit immune response.
Sequential CH505 Envs as proteins would be co-administered with nucleic acid vectors containing
Envs to amplify antibody induction.

[0062] In certain embodiments, the compositions and methods include any immunogenic HIV-1
sequences to give the best coverage for T cell help and cytotoxic T cell induction. In certain
embodiments, the compositions and methods include mosaic and/or consensus HIV-1 genes to give
the best coverage for T cell help and cytotoxic T cell induction. In certain embodiments, the
compositions and methods include mosaic group M and/or consensus genes to give the best
coverage for T cell help and cytotoxic T cell induction. In some embodiments, the mosaic genes
are any suitable gene from the HIV-1 genome. In some embodiments, the mosaic genes are Env
genes, Gag genes, Pol genes, Nef genes, or any combination thereof. See e.g. US Patent No.
7951377. In some embodiments the mosaic genes are bivalent mosaics. In some embodiments the
mosaic genes are trivalent. In some embodiments, the mosaic genes are administered in a suitable
vector with each immunization with Env gene inserts in a suitable vector and/or as a protein. In

some embodiments, the mosaic genes, for example as bivalent mosaic Gag group M consensus
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genes, are administered in a suitable vector, for example but not limited to HSV2, would be
administered with each immunization with Env gene inserts in a suitable vector, for example but
not limited to HSV-2.

[0063] In certain aspects the invention provides compositions and methods of Env genetic
immunization either alone or with Env proteins to recreate the swarms of evolved viruses that have
led to bnAb induction. Nucleotide-based vaccines offer a flexible vector format to immunize
against virtually any protein antigen. Currently, two types of genetic vaccination are available for
testing—DNASs and mRNAs.

[0064] In certain aspects the invention contemplates using immunogenic compositions wherein
immunogens are delivered as DNA. See Graham BS, Enama ME, Nason MC, Gordon 1J, Peel SA,
et al. (2013) DNA Vaccine Delivered by a Needle-Free Injection Device Improves Potency of
Priming for Antibody and CD8+ T-Cell Responses after rAd5 Boost in a Randomized Clinical
Trial. PLoS ONE 8(4): ¢59340, page 9. Various technologies for delivery of nucleic acids, as DNA
and/or RNA, so as to elicit immune response, both T-cell and humoral responses, are known in the
art and are under developments. In certain embodiments, DNA can be delivered as naked DNA. In
certain embodiments, DNA is formulated for delivery by a gene gun. In certain embodiments,
DNA is administered by electroporation, or by a needle-free injection technologies, for example but
not limited to Biojector® device. In certain embodiments, the DNA is inserted in vectors. The
DNA is delivered using a suitable vector for expression in mammalian cells. In certain
embodiments the nucleic acids encoding the envelopes are optimized for expression. In certain
embodiments DNA is optimized, ¢.g. codon optimized, for expression. In certain embodiments the
nucleic acids are optimized for expression in vectors and/or in mammalian cells. In non-limiting
embodiments these are bacterially derived vectors, adenovirus based vectors, rAdenovirus
(Barouch DH, et al. Nature Med. 16: 319-23, 2010), recombinant mycobacteria (i.e., 'BCG or M
smegmatis) (Yu, JS et al. Clinical Vaccine Immunol. 14: 886-093,2007; ibid 13: 1204-11,2006),
and recombinant vaccinia type of vectors (Santra S. Nature Med. 16: 324-8, 2010), for example but
not limited to ALVAC, replicating (Kibler KV et al., PLoS One 6: 25674, 2011 nov 9.) and non-
replicating (Perreau M et al. J. virology 85: 9854-62, 2011) NYVAC, modified vaccinia Ankara
(MVA)), adeno-associated virus, Venezuelan equine encephalitis (VEE) replicons, Herpes Simplex
Virus vectors, and other suitable vectors.

[0065] In certain aspects the invention contemplates using immunogenic compositions wherein
immunogens are delivered as DNA or RNA in suitable formulations. Various technologies which

contemplate using DNA or RNA, or may use complexes of nucleic acid molecules and other
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entities to be used in immunization. In certain embodiments, DNA or RNA is administered as
nanoparticles consisting of low dose antigen-encoding DNA formulated with a block copolymer
(amphiphilic block copolymer 704). See Cany et al., Journal of Hepatology 2011 vol. 54 115-
121; Arnaoty et al., Chapter 17 in Yves Bigot (ed.), Mobile Genetic Elements: Protocols and
Genomic Applications, Methods in Molecular Biology, vol. 859, pp293-305 (2012); Arnaoty et al.
(2013) Mol Genet Genomics. 2013 Aug;288(7-8):347-63. Nanocarrier technologies called
Nanotaxi® for immunogenic macromolecules (DNA, RNA, Protein) delivery are under
development. See for example technologies by Incellart.

[0066] In certain aspects the invention contemplates using immunogenic compositions wherein
immunogens are delivered as recombinant proteins. Various methods for production and
purification of recombinant proteins suitable for use in immunization are known in the art.

[0067] The immunogenic envelopes can also be administered as a protein boost in combination
with a variety of nucleic acid envelope primes (e.g., HIV -1 Envs delivered as DNA expressed in
viral or bacterial vectors).

[0068] Dosing of proteins and nucleic acids can be readily determined by a skilled artisan. A
single dose of nucleic acid can range from a few nanograms (ng) to a few micrograms (ug) or
milligram of a single immunogenic nucleic acid. Recombinant protein dose can range from a few
ug micrograms to a few hundred micrograms, or milligrams of a single immunogenic polypeptide.
[0069] Administration: The compositions can be formulated with appropriate carriers using known
techniques to yield compositions suitable for various routes of administration. In certain
embodiments the compositions are delivered via intramascular (IM), via subcutaneous, via
intravenous, via nasal, via mucosal routes.

[0070] The compositions can be formulated with appropriate carriers and adjuvants using
techniques to yield compositions suitable for immunization. The compositions can include an
adjuvant, such as, for example but not limited to, alum, poly IC, MF-59 or other squalene-based
adjuvant, ASOIB, or other liposomal based adjuvant suitable for protein or nucleic acid
immunization. In certain embodiments, TLR agonists are used as adjuvants. In other embodiment,
adjuvants which break immune tolerance are included in the immunogenic compositions.

[0071] There are various host mechanisms that control bNAbs. For example highly somatically
mutated antibodies become autoreactive and/or less fit (Immunity 8: 751, 1998; PloS Comp. Biol. 6
¢1000800 , 2010; J. Thoret. Biol. 164:37, 1993); Polyreactive/autoreactive naive B cell receptors
(unmutated common ancestors of clonal lineages) can lead to deletion of Ab precursors (Nature

373:252, 1995; PNAS 107: 181, 2010; J. Immunol. 187: 3785, 2011); Abs with long HCDR3 can
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be limited by tolerance deletion (JI 162: 6060, 1999; JCI 108: 879, 2001). BnAb knock-in mouse
models are providing insights into the various mechanisms of tolerance control of MPER BnAb
induction (deletion, anergy, receptor editing). Other variations of tolerance control likely will be
operative in limiting BnAbs with long HCDR3s, high levels of somatic hypermutations. 2F5 and
4E10 BnAbs were induced in mature antibody knock-in mouse models with MPER peptide-
liposome-TLR immunogens. Next step is immunization of germline mouse models and humans

with the same immunogens.

Example 1

[0072] Example 1: Cooperation of B-cell lineages in induction of hIV-1 broad neutralizing
antibodies

[0073] Development of strategies for induction of HIV-1 broadly neutralizing antibodies (bnAbs)
by vaccines is a priority. Determining the steps of bnAb induction in HIV-1-infected individuals
who make bnAbs is a key strategy for immunogen design. Here we study the B cell response in a
bnAb-producing individual, and report cooperation between two B cell lineages to drive bnAb
development. We isolated a virus-neutralizing antibody lineage that targeted an envelope region
(loop D) and selected virus escape mutants that resulted in both enhanced bnAb lincage envelope
binding and escape mutant neutralization—traits associated with increased B cell antigen drive.
Thus, in this individual, two B cell lineages cooperated to induce the development of bnAbs.
Design of vaccine immunogens that simultaneously drive both helper and broadly neutralizing B
cell lineages may be important for vaccine-induced recapitulation of events that transpire during the
maturation of neutralizing antibodies in HIV-1-infected individuals.

[0074] The development of a successful HIV-1 vaccine has been stymied by the inability to induce
broadly neutralizing antibodies (bnAbs) to conserved regions of the HIV-1 envelope glycoprotein
(Env) (Burton et al., 2012; Mascola and Haynes, 2013), that include the CD4-binding site (CD4bs),
the membrane-proximal external region, and glycans and amino acid residues in the regions of the
first (V1), second (V2) and third (V3) loops (Burton et al., 2012; Kwong and Mascola, 2012;
Sattentau and McMichael, 2010; Stamatatos, 2012; Walker et al., 2011; Walker ¢t al., 2009; Zhou
et al., 2010). To date, all bnAbs isolated have one or more unusual characteristics: high levels of
somatic hypermutations, long heavy chain third complementarity determining regions (HCDR3), or
poly- or auto-reactivity to non-HIV-1 antigens (Haynes et al., 2005; Haynes et al., 2012; Kwong
and Mascola, 2012; Mouquet and Nussenzweig, 2012; Scheid et al., 2009) —all antibody traits

influenced by various host tolerance mechanisms (Haynes et al., 2012; Mascola and Haynes, 2013;
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Mougquet and Nussenzweig, 2012). As a consequence of these antibody traits, bnAbs appear to be
disfavored and difficult to induce with traditional immunization regimens (Haynes et al., 2012;
Mascola and Haynes, 2013; Mascola and Montefiori, 2010; Montefiori et al., 2012). We and others
have suggested strategies whereby immunogens are selected to react with bnAb lineage members at
multiple stages in their development in an effort to drive otherwise unfavored antibody pathways
(Haynes et al., 2012; Liao et al., 2013a; Mascola and Haynes, 2013).

[0075] One approach to dissect the mechanisms underlying bnAb development is to identify the
drivers that are responsible for the sequential stimulation of HIV-1 reactive B cell linecages in
chronically infected individuals over time (Bonsignori et al., 2011; Corti et al., 2010; Gray et al.,
2011; Hraber et al., 2014; Klein et al., 2012; Lynch et al., 2012; Moore et al., 2009; Moore et al.,
2011; Tomaras et al., 2011; Walker et al., 2011). We have recently identified an African individual
(CH505) in whom HIV-1 infection was established by a single subtype C transmitted/founder (T/F)
virus, and mapped the co-evolution of CD4bs bnAbs (the CH103 bnAb B cell lincage) and CH505
T/F virus over time (Liao et al., 2013a). The T/F Env continuously diversified over time under the
selection pressure of bnAbs and, concurrently, the inferred unmutated common ancestor (UCA) of
the CH103 B cell lincage accumulated somatic mutations leading to gradual acquisition of bnAb
activity (Liao et al., 2013a). While the minimally mutated early members of this lineage neutralized
only the T/F virus, the later, more mature members of the CH103 clonal lineage potently
neutralized both the CH505 T/F and 55% of multi-clade heterologous HIV-1 strains (Liao et al.,
2013a). These data engendered interest in determining the autologous virus Env variants that
stimulated the development of this broadly neutralizing CH103 antibody linecage. Co-crystal
structure of the CH103 antibody and the HIV-1 Env revealed antibody contacts in the V5, CD4-
binding loop, and loop D regions in Env, and analysis of the env gene sequences obtained by single
genome amplification demonstrated additional early mutations in the V1 and V4 loop regions (Liao
et al., 2013a).

[0076] In this study, we have probed the mechanisms of selection of early CH505 Env mutations,
and found that amino acid changes in the V1, V4, V5 and CD4-binding loops resulted in escape
from neutralization by the CH103 lineage (V1, V5, CD4-binding loop) or from cytotoxic T cell
pressure (V4). Surprisingly, however, the mutations in the Env loop D increased neutralization
sensitivity to the CH103 bnAb lineage. We demonstrated a mechanism of bnAb induction wherein
a second antibody lineage targeted a bnAb contact site, thus selecting Env variants with enhanced

binding and neutralization sensitivity for bnAb B cell lineage antibodies. These results
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demonstrated that cooperation between two B cell lineages early in HIV-1 infection can facilitate
the induction of broadly neutralizing CD4bs antibodies.

[0077] Early CHS05 Env mutations in V1, V4, V5 and the CD4bs were associated with escape
from CH103 bnAbs or T cell responses.

[0078] To study the interplay between HIV-1 Env variants and bnAb development in the CH505
individual, we determined neutralization susceptibility of 124 Env pseudoviruses (~18 per time
point) from seven time points after HIV-1 transmission (weeks 4, 14, 20, 30, 53, 78 and 100) to
members of the CH103 bnAb lineage (Fig. 1 and Fig. 8). The CH103 UCA and intermediate
antibody (IA) 8 through 1A4 only neutralized the CH505 T/F virus. Over time (weeks 4-100),
CH505 viruses gradually became more resistant to subsets of the CH103 bnAb lineage antibodies.
By week 53, all virus variants were resistant to the early members of the CH103 antibody lineage
(UCA and IA8-4). For lincage members that exhibited increased heterologous neutralization (1A3-
IAT and mature CH103, CH104, CH105 and CH106 CD4bs bnAbs), escape was less complete,
with a spectrum of sensitive and resistant autologous virus variants isolated from each time point
(Fig. 1 and Table S1). Thus, pseudoviruses were categorized into sensitive and resistant groups
and analyzed for location of accumulated mutations in the env gene (Fig. 1).

[0079] Env sequence analysis showed that all but 1 of the 20 viruses resistant to early IAs (IAS8-
[A4) at week 30 contained insertions (3-12 amino acids) in V1 (Fig. 2A). Importantly, the V1
insertions also added 1-4 potential N-linked glycosylation (PNLG) sites (Fig. 2A and Figs. 9A-
9D). Although V1 was not seen in the Env-CH103 co-crystal structure (Liao et al., 2013a), a recent
cryo-EM structure of the fully glycosylated Env trimer showed that V1/V2 could significantly
affect the binding and neutralization of CD4bs bnAbs (Lyumkis et al., 2013). Docking the CH103
bnAb and CH505 Env sequences on the cryo-EM structure showed that an enlarged V1 loop with
potential extra glycan(s) might push V2 into positions incompatible with early IA binding (Figs.
9A and 9B). All but one of the 16 viruses resistant to later IAs (IA3-1A1) and mature CH103 mAbs
had a 2 or 7-amino acid insertions in V5, which is a major Env contact site for the CH103 bnAb
heavy chain (Liao et al., 2013a). All resistant viruses from weeks 53, 78 and 100 had insertions in
V5 (Fig. 1 and Fig. 8). The 2-amino acid (Asp and Thr) insertions could push loop V5 and the
glycan at position 461 into a possible clashing position with the light chain of CH103 antibodies
(Fig. 9C). Introduction of the Asp and Thr into V5 in the T/F Env confirmed that this 2-amino acid
insertion indeed conferred resistance to CH103 lineage mAbs (Fig. 9D). We also found one
mutation (S365P) in the CD4-binding loop that resulted in a pseudovirus (w14.12) that completely

escaped from all members of the CH103 lineage except for weak neutralization susceptibility to
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mADb CHI103 (Fig. 1 and Fig. 8). These results indicated that early insertions in the V1 and V5
loops as well as site mutations in the CD4-binding loop resulted from CH103 bnAb mediated
selection pressure.

[0080] Mutations in V4 were found early on at week 7 and persisted throughout later time points,
suggesting that they were strongly selected (Fig. 8). Viruses with mutations in a 9-amino acid
region in V4 were predominant (78%) as early as week 7 and completely replaced the T/F virus
population from week 14 onward (Fig. 8 and 10A). The N279K mutation in loop D was detected at
as carly as week 4 (10%), peaked at week 7 (57%), and disappeared from week w14 onward (Fig.
3A and Fig. 8). In addition, the V281A and V281G mutations were detected at week 7 and week 9,
respectively, and both become predominant in later time points together with other mutations in a
9-amino acid region in loop D (Fig. 3A). Since the mutations in both regions occurred early and
their patterns were typical for T cell escape mutations, we performed ELISpot analysis using
autologous overlapping peptides to determine if those mutations were driven by CD8" T cell
responses.

[0081] A CDS" T cell response was detected for a putative T cell epitope (NSTRTITIHC) in V4
(Fig. 10B and Table S2). The same peptides containing a T415K mutation, which were detected at
week 14, could not be recognized by CD8" T cells. Four mutants containing individual V4
mutations, including the T415K, had similar neutralization susceptibility to CH103 lincage mAbs
as the T/F virus (Fig. 10C). These results demonstrated that the predominant mutations in V4 were
driven by CD8" T cell responses. In contrast, no T cell responses were found targeting the loop D
or V1, V3 and V5 regions (Table S2).

[0082] Selection of the loop D mutations in CHS05 envelope by neutralizing non-CH103 Abs.
[0083] Since the Env loop D region is a binding site for CH103 lincage bnAbs (Liao et al., 2013a),
we next asked if loop D mutations might be due to the selection by CH103 lineage CD4bs
antibodies. To test this hypothesis, we introduced loop D mutations at positions 275, 279, 280 and
281, individually or in combination as they occurred in vivo, into the T/F env gene to determine
their effect on Env pseudovirus sensitivity to neutralization by the autologous CH103 lincage
mAbs. Unexpectedly, all loop D mutations rendered the mutant Env pseudoviruses 4.5-fold (range,
0.4-20) more sensitive than the T/F virus to neutralization by CH103 lincage bnAbs (Fig. 3B and
Table S3). In addition, when compared to the CH505 T/F virus, four loop D mutants (M5~2"X,
MgV 2IA M7EFTIRNITIDIVISIS a4 M10Y2*!%) with one or three mutations were less fit than the T/F
virus (Fig. 10D). These results demonstrated that the loop D mutations were selected by an

antibody lineage other than the CH103 bnAb lineage.
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[0084] To isolate the antibodies responsible for the loop D mutations, we established limiting
dilution cell cultures from peripheral blood memory B cells collected at week 41 in CH505
(Bonsignori et al., 2011). We chose week 41 to study because neutralization of heterologous tier 2
viruses was first detected at week 41, 21 weeks after the detection of the first autologous
neutralization activity. We identified one mAb, CH235 (VH1-46, Vk3-15), that neutralized the
CH505 T/F but belonged to a clonal family distinct from CH103 lincage (VH4-59, VA3-1). MADb
CH235 neutralized the CH505 T/F virus ~7 fold more potently than antibody CH103 (Fig. 3C).

However, CH235 poorly neutralized loop D mutant M1 NPV and could not neutralize five

other loop D mutants (M7E77SKN219DIV2SIS  gN2SOSIVISIA £ qERISKIN2ISDVISIG g N2SOSIV2BIG o g
M2 1NZOTVISIA) 1 contrast, CH103 neutralized the same five loop D mutants ~10-fold better than
the CH505 T/F virus (Fig. 3C).

[0085] To identify antibody members of the CH235 lincage, we analyzed limiting dilution memory
B cell cultures from week 41 and identified four additional CH235 linecage members (CH236,
CH239, CH240, and CH241). The frequency of CH235 clonal lincage memory B cells at week 41
post-transmission was 0.018%, which was similar to that (0.014%) of the CH103 bnAb lincage.
The four CH103 lineage antibodies isolated at week 41 were of similar mutation frequencies as
inferred antibodies of the neutralization arm of the CH103 linecage (Figs. 11A-11F). To confirm
the relevance of the inferred IAs of the CH103 lineage, we characterized these newly isolated four
natural IAs (CH186, CH187, CH188 and CH200) of the CH103 bnAb lincage from week 41 and
demonstrated that their neutralization specificity was similar to that of the inferred IAs with only
neutralization of the autologous CH505 T/F virus and no neutralization of heterologous viruses
(Figs. 11A-11F).

[0086] We inferred the CH235 lineage UCA and 1As, and expressed all CH235 linecage members as
IgG1 recombinant antibodies (Liao et al., 2013a) (Figs. 12A-12B). We then determined the ability
of the CH235 lineage antibodies to neutralize the CH505 T/F and its variants. Like CH103 lincage
mAbs, the CH235 UCA did not neutralize the CH505 T/F virus, with neutralization capacity
acquired at A3 (Fig. 4 and Table S4). The CH235 lincage mAbs could partially neutralize week
30 viruses, but could not neutralize the majority of viruses from weeks 53-100 after these viruses
acquired loop D mutations. These results demonstrated that CH235 lineage mAbs had an
autologous neutralization profile distinct from the CH103 bnAb lineage, in that they potently
neutralized early autologous viruses and then at week 53 selected viruses that completely escaped

CH235 lineage neutralization.
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[0087] To determine whether the escape from CH235 linecage mAbs was indeed due to loop D
mutations, we determined the ability of CH235 lineage mAbs to neutralize the CH505 loop D
mutants. CH235 lincage antibodies neutralized the early loop D mutants (M5~ M6"2%!4,
M10Y**!%) that occurred before week 30 equally well or better than the T/F virus (Fig. 5 and Table
SS5). These mutants have only one mutation at position 279 or 281. However, the CH235 lincage
mADbs only partially neutralized loop D mutants M19V2*'P and M11N7"PV216 that were first
detected at week 30, and could not neutralize the five loop D mutants representing CH505 variants

. . N280
at week 30 or later time p01nts (M8 S/V281A, M9E275K/N279D/V281G, M7E27SIQN279D/V2818

MzONZSOS/VZSIG and M21N280T/V281A

2

). Thus, we have identified a second clonal lineage (CH235) of
neutralizing antibodies from the CH505 individual that selected early loop D Env mutations.
[0088] Mutations in Loop D enhance interactions between Env gp120 and CH103 bnAbs.
[0089] Based on our previous co-crystal structure of Env and CH103 (Liao et al., 2013a), the T/F
Env favored the interaction with the CH103 UCA (Fig. 6A). However, the loop D mutant
M7EZRNZTIDIVISIS that contained three mutations favorably bound the mature CH103, which
contained three CDR L2 mutations (Q50E, D5SIN and S52Y) compared to the UCA (Fig. 6B). The
E275K mutation in M7 rendered the Loop D positively charged at one side and this change is
complementarily accommodated by a CDR L2 Q50E mutation in the mature CH103. Similarly, the
N279D mutation makes the other side of loop D more negatively charged to better complement the
CDR L2 Lys53. Computational reversion of critical mutations in loop D and CDR L2, such as
gp120 Asp279 and CH103 Tyr52, back to those in the T/F Env and CH103 UCA, respectively,
resulted in less favorable binding energy (Fig. 6C). This suggested that the coevolution of the
CH505 loop D and CH103 lineage antibodies led to better binding between loop D mutants and
mature CH103 antibodies, while the reversion mutations in either Env or CH103 bnAb resulted in
reduced binding. In the CH505 Env evolution, analysis of longitudinal sequences demonstrated that
single loop D Env mutations were selected early, followed by multiple loop D mutations at later
time points; most of these mutations occurred at positions 279 and 281 (Fig. 3A). The sequential
accumulation of mutations from simple to complex forms in loop D might have gradually selected
the mutations at the binding site in CDR L2 with continuously increased binding affinity. Thus, the
improved binding between the loop D mutants and CDR L2 of mature CH103 might have driven
the further maturation of CH103 lineage mAbs.

[0090] CH103 lineage bnAbs bound to the loop D mutant Envs more efficiently than the T/F

Env.
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[0091] We next asked whether the CH505 Envs with the loop D mutants could bind to the CH103
lineage members better than the CH505 T/F Env, a trait thought to be necessary to drive antibody
linecage maturation (Dal Porto et al., 2002; Dal Porto et al., 1998; Schwickert et al., 2011; Shih et
al., 2002). Seven loop D mutant Envs were expressed as gp140s, M6"**'* and M10Y**!¢ with

8N2808/V281A, M1 1N279D/V281G and M21N280T/V281A with two rnutations, and

individual mutations, M
M7EZTIRNZTIDIVISIS gy 4 V[QE2TPRNZIDV2AIG (ith three mutations (Fig. 3B). We then determined
their binding by ELISA to all members in the CH103 and CH235 lineages (Figs. 13A and 13B).
The M6"*'4, M10Y2*1¢ and M11Y7"PV21G 1 60p D mutant Envs bound to nearly all CH103 clonal
lineage members better than the T/F Env (Fig. 3D), while MN28 0 VIIA [\ [E2TSKNZTIDVEIG 4
M21N280TV2EIA pyytant Envs bound less well than the T/F Env to carly CH103 lincage members
(UCA through 1A4) (Fig. 3D). All seven loop D mutant Envs also bound to four natural IAs
(CH186, CH187, CH188 and CH200) of the CH103 bnAb linecage better than the T/F Env (Fig.
11D). Thus, it is likely that CH505 Env loop D mutant viruses drove the maturation of the CH103
lineage by targeting early lineage members through mutations at amino acid positions 281 and 279,
and late CH103 linecage members by a combinations of mutations at amino acid positions 280, 281,
279 and/or 275 (Figs. 3A and 3D).

[0092] In contrast, when compared to the T/F Env, mature CH235 mAbs and TA3-IA1 bound loop
D mutant Envs at least 100-fold lower than the T/F Env, except that they bound to M6"**'* Env
better than the T/F Env (Fig. 3D). While none of the loop D mutants or the CH505 T/F Env bound
the CH235 UCA or 1A4 by ELISA, the T/F Env did weakly react with the CH235 UCA at ~10uM
as determined by surface plasmon resonance (Table S6). These results strongly supported the
hypothesis that the CH235 lineage mAbs selected the loop D mutant Envs that had lower binding to
the CH235 lineage mAbs, but higher binding to, and enhanced neutralization by, the CH103 lincage
mAbs (Fig. 7).

[0093] One fundamental question in HIV-1 vaccine design is how immunogens can be optimized to
drive the maturation of bnAbs in vivo. By studying the HIV-1 quasispecies evolution in an
individual (CH505) with a single TF virus, and by mapping the neutralization susceptibility of early
quasispecies members to the autologous CH103 lineage, we have shown that the maturation of the
CD4bs bnAb lineage was driven by cooperation of two neutralizing antibody B cell lincages. This
observation came from the surprising finding that one of the contact sites of the CH103 bnAb light
chain (the Env loop D) contained mutations that did not lead to escape from the CH103 bnAb

lineage, but in contrast, resulted in enhanced binding and neutralization of loop D mutant viruses by

the CH103 bnAb lincage. These data demonstrated that the CH103 bnAb lineage members did not
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select the loop D mutants in CH505 Env, but rather suggested the existence of antibodies that could
neutralize the CH505 T/F virus, but not neutralize loop D mutant viruses. Thus, these observations
led to the isolation of the CH235 lineage, and the demonstration that this neutralizing lineage
indeed selected CH505 transmitted/founder virus loop D escape mutants.

[0094] The concept of bnAbs evolving from autologous neutralizing antibody lineages has been
recently put forth (Doria-Rose et al., 2014; Liao et al., 2013a; Moore et al., 2012; Wibmer et al.,
2013). Moore and colleagues demonstrated that autologous polyclonal plasma neutralizing
antibodies targeted at subsequent sites of V1V2 bnAbs could be documented (Moore et al., 2012;
Wibmer et al., 2013). Our studies differ from these studies in that we have used recombinant
antibody techniques to isolate entire clonal lineages to directly demonstrate their cooperation in
induction of CD4bs bnAbs. While it is clear that bnAbs develop heterologous broad neutralizing
capacity by first neutralizing autologous virus Env mutant viruses (Doria-Rose et al., 2014; Liao et
al., 2013a), our study directly demonstrates a mechanism of how this can happen at the B cell
lineage level. These observations of two lineages cooperating to drive a bnAb lincage provide a
view of how one lineage can be affected by another to accommodate autologous Env variation.
Thus, the cooperation between the CH235 and CH103 lineages represents a novel molecular
mechanism of bnAb development, wherein one neutralizing linecage (CH235) selected escape
mutations in an Env contact site (loop D) that led to increased binding and neutralization of the
other bnAb linecage (CH103), ultimately driving the maturation and development of broadly cross-
reactive neutralizing antibodies (Fig. 7). It has been unclear how bnAbs can acquire heterologous
breadth of neutralization in response to evolving T/F variants. Our studies show that one
mechanism for achieving this is via cooperating lineages that select virus mutants with more bnAb
lineage neutralization sensitivity than the T/F virus, thus potentiating bnAb affinity maturation. It
has recently been demonstrated that CH103 antibody lineage mutations also resulted in bnAb
conformational shifts that led to accommodations of mutational insertions in Env V5 (Fera et al.,
2014).

[0095] The contrast in selection of autologous escape mutants by the CH103 bnAb lincage (Fig. 1)
and the CH235 nAb lineage (Fig. 4) is striking and suggested a difference in their biology.
Whereas the CH235 nAb lineage led to total escape from identified lineage members after 30
weeks of infection (Fig. 4), the CH103 bnAb lineage differed in that it was comprised of two
components, the early autologous-only nAbs (UCA through [1A4), and the more mature antibodies
(IA3 through CH103, CH104, CH105 and CH106 bnAbs) with neutralization breadth (Fig.1). The
carly CH103 autologous-only nAbs also select total escape by week 53, but the later CH103
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antibodies with neutralization breadth did not. Rather, the more mature CH103 bnAbs retained the
ability to neutralize select autologous variants through week 100 (Fig. 1). These data suggested
that a component of bnAb development is the retention of ability to neutralize autologous variants
(Fig. 1). Thus, the cooperation between the nAb CH235 lineage and the CH103 bnAb lincage
demonstrated the first step in bnAb lincage development in which CH103 lineage bnAb retained the
ability to neutralize autologous virus variants as they matured to neutralize heterologous viruses.
It is critical to determine if the types of cooperating lineages as seen in CH235-CH103 interactions
are the key initiators of bnAb breadth, or if other additional Env-reactive B cell lincages are
required. Against this latter notion was the observation that multiple loop D Env mutants can likely
drive all stages of the CH103 lineage (Figs. 3A-3D).

[0096] It will be important to determine whether the interaction between CH235 and CH103
lineages only occurs during a short window early in viral evolution, or over a longer period of
time. We note in this context that the heavy chain of CH235 derived from VH1-46, which has also
been observed to produce broadly neutralizing CD4bs antibodies like 1B2530 and SANC131
(Scheid et al., 2011).

[0097] It is also important to note that the CH103 bnAb is a loop binding CD4bs bnAb in contrast
to the VRCO1-type class of CD4bs bnAb that recognizes the CD4 binding site in a manner similar
to CD4 (Zhou et al., 2013). Whereas VRCO1-class like mAbs derive from restricted VH1-2 paired
with a VJp with a 5-amino acid LCDR3, new loop binding CD4bs bnAbs have been isolated and
can utilize multiple VuDJy/VJ1 pairs (Bonsignori et al., 2014; Corti et al., 2010; Liao et al.,
2013a). It will be key to determine, with immunization of CH505 Envs, if either CH103-like VH4-
59, VA3-1 CD4bs lincage Abs are induced, or if other VH usage can be induced with CD4bs bnAb
signatures.

[0098] These findings have considerable importance for HIV-1 vaccine design for induction of
CD4bs bnAbs. First, mapping of individual bnAb lineages over time in those individuals who
make them may not be sufficient for obtaining the information needed for the design of protective
immunogens for bnAb development. Rather, mapping of multiple neutralizing antibody lincages
may be required for optimal choice of immunogen candidates. Second, these data suggest that
induction of one or more neutralizing antibody lineages to select Env variants with enhanced
affinity for bnAb lineage antibody members may be required to induce CH103-like CD4bs HIV-1
neutralizing antibodies. For example, for CH103-like lineage induction, priming with the

V281A
6

transmitted/founder Env and additional Envs variants such as M with enhanced binding to
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CH235 lineage antibodies, followed by boosting with Env mutants with enhanced binding to
CHI103 linecage members is likely to be important for experimental vaccine design.

[0099] Experimental Procedures

[0100] Generation of pseudoviruses. Env psecudoviruses were produced as described (Kirchherr
et al., 2007).

[0101] Neutralization assay. Neutralization activity was measured as a reduction in luciferase
activity after a single round infection of TZM-bl cells as previously described (Li et al., 2005;
Montefiori, 2004).

[0102] IFN-y ELISpot assay. The IFN-y ELISpot assay was performed according to previous
descriptions (Cox et al., 2006). The responses were considered positive if >50 SFC per 10° PBMCs
were detected.

[0103] Site-directed mutagenesis. Mutants of CH0505.T/F envelope gene were constructed using
the Quick Change II Site-Directed Mutagenesis kit (Agilent Technologies, Santa Clara, CA). All
final env mutants were confirmed by sequencing.

[0104] Viral fitness assay. The fitness of the Env loop D mutants was determined by comparing
to their cognate CH505 T/F virus in a competitive fitness assay as previous described (Cai et al.,
2007; Song et al., 2012).

[0105] Envelope glycoprotein expression. The codon-optimized CH505 transmitted/founder and
loop D mutant env genes were generated by de novo synthesis (GeneScript, Piscataway, NJ) or site-
directed mutagenesis in mammalian expression plasmid pcDNA3.1/hygromycin (Invitrogen, Grand
Island, NY) as described (Liao et al., 2013b), and stored at -80°C until use.

[0106] B cell culture. IgG' memory cells were isolated from PBMCs using a previously described
protocol (Bonsignori et al., 2011). Cell culture supernatants were screened for binding to
autologous CH505 T/F gp140 and neutralization of the autologous CH505 w4.3 Env pseudovirus.
Culture supernatants that neutralized CH505 w4.3 were then screened for differential neutralization
of the CH505 T/F and M 10 mutant viruses.

[0107] Isolation of immunoglobulin V(D)J and VL gene segments and expression of
recombinant antibodies. RNA from positive cultures was extracted by using standard procedures
(RNeasy minikit; Qiagen, Valencia, CA), and the genes encoding Ig VyDJy and V],
rearrangements were amplified by RT and nested PCR without cloning by use of a previously
reported method (Liao et al., 2009). Sequence base calling was performed by using Phred. V, D,
and J region genes and mutations were analyzed by using the SODA information system (Volpe et

al., 2006). The genetic information of the Ig VyDJy and Vi J; were annotated using the method as
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described (Liao et al., 2013a). For further characterization, the isolated VyDJw/ViJ1 genes of the
observed antibodies from CH505 and inferred VuDJu/ViJr, for UCAs and intermediate antibodies
were synthesized (GenScript, Piscataway, NJ) and cloned into pcDNA3.1 plasmid (Invitrogen,
Grand Island, NY) for production of purified recombinant IgG1 antibodies in 293F cells by
transient transfection as described previously (Liao et al., 2011).

[0108] Inference of UCA and IAs of CH23S lineage. The five members of the CH235 antibody
lineage were used to infer the UCA and IAs of both heavy and light chains simultaneously using
methods described in (Kepler, 2013).

[0109] Direct binding ELISA. Direct binding ELISAs were performed in 384-well plates as
previously described (Bonsignori et al., 2011).

[0110] Surface plasmon resonance (SPR) affinity and kinetics measurements. Binding K4 and
rate constant (association rate k,, dissociation rate ky) measurements of mAbs to the autologous
Env C. CHO5 gp140 were carried out on BIAcore 3000 or BIAcore T200 instruments as described
(Alam et al., 2007; Alam et al., 2009; Liao et al., 2013a).

[0111] Structural alignment and loop modeling. To visualize effects of evolutionary mutations
in CH505 variants, such as sequence insertions and addition of potential glycosylation sites, in the
trimeric viral spike context, the antibody CH103-gp120 complex structure (PGB ID: 4JAN) was
aligned to the structure of BG505 SOSIP.664 HIV-1 Env trimer in complex with VRC-PG04 (PGB
ID: 3J5M) by superposing the outer domains of gp120 in each structure using program package
CCP4 (Winn et al., 2011). Based on the superposed CH103 gp120 structure, possible
conformations of loop insertions in the HIV-1 V1-, V2- and V5-loop were modeled with program
Loopy (Xiang et al., 2002). Relative positions and potential clashes between the HIV-1 V1-, V2-
and V5-loop and the gp120-bound CH103 were depicted with program PyMOL available at
pymol.org).

[0112] Calculation of changes in binding affinity upon mutation.

[0113] To evaluate the effects of evolutionary mutations in loop D of CH505 gp120 and affinity
maturation mutations in antibody CH103 on binding affinity, we computationally estimated the
changes in binding affinity caused by mutations on either loop D of gp120 or CHR L2 of antibody
CH103 with the program BeAtMuSiC (Dehouck et al., 2013; Moretti et al., 2013). This program
uses the known structure of a protein-protein complex to evaluates the change in binding affinity
between two proteins caused by single-site mutations in their sequence; we observed a high
concordance in prediction by this program and binding data for HIV-1 gp120-antibody complex

structures for which binding data for single-site mutations had been previously determined
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experimentally (Zhou et al., 2010). Single mutations were modeled using the structure of mature
antibody CH103 in complex with gp120 (PDB ID: 4JAN) while keeping the protein backbone
rigid. Calculations were carried out by reverting respective amino acid at each position (275, 279
and 281 in the HIV-1 loop D and 50-52 in CH103 CDR L2) to its counterpart in the T/F virus or
germline antibody.

[0114] Table S1 shows neutralization activity of CH103 clonal lineage antibodies against
autologous CHS0S viruses. Table S1 is presented as Figures 14A-14E, and is related to Figure
1. Values are the concentrations (ng/ml) of antibodies required for the 50% inhibition (ICso).

[0115] Table S2. Detection of T cell responses targeting the V1, V2, V3, V4 and loop D regions
by ELISpot, Related to Figures 3A-3D. 15-mer peptides overlapping by 10 were designed for
five regions (V1, V3, V4, V5 and loop D). Those regions showed evidence of positive selection in
that mutations were recurrent in the earliest viral sequence data sets in CH505. For each region,
both the T/F form and the most common early selected mutation were tested for both susceptibility
and escape by the ELISpot assay. The spot counts were the average of the numbers from two
independent wells. The targeted regions that were strongly selected are indicated between
underscores or dashes (deletion). The amino acids affected in the CH505 T/F Env are enclosed in a
dashed box and the mutations in the variants are enclosed in a dashed circle. Only two V4 peptides
in the T/F Env were recognized by the CD8+ T cells. The same peptides containing the early
T415K mutation was not recognized by the CD8+ T cells, confirming T cell mediated immune
escape. All the peptides gave negative responses (<50 Spots/106 cells) in the seronegative subjects

(n=3); two of the seronegatives were HLA matched to CH505.

28



WO 2016/014721 PCT/US2015/041619
Table S2. Detection of T cell responses targeting V1, V2, V3, V4 and
loop D regions by ELISpot, Related to Figures 3A-3D

Region containing selected . . .
mutations tested overlapping peptide SFC/10

STDMANSTETN STRTITIH CRIKQIINMWQ V4 T/F STDMANSTETNSTRT 3

NSTETNSTRT 175

i+ THCRIKOQT 243

3

V4 variant 0

! O

.;;IHCRIKQIINMWQ 3

LAEGEIIIRSENI TNNA KTIIVHLNESVKI Loop D_T/F LAEGEIITRSENITR, 0

5

0

0

Loop D variantl 0

3

SKTIIVHELNESVKI 0

Loop D variant2 0

0

3

Loop D_variant3 0

0

ENIEXHVKTIIVHLN 3
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Table S2 cont.

LCVTLNCTNA TASNSSIIEG MKNCSFNITT V1l T/F LCVTLNCTNATAS%“:

w oo O O

SIIEGMKNCSFNITT

V1 _variant LCVTLNCTNATASHAY
NCTNATASNATASNS

TASHATASNSSITEG

AFYATGQVIG DIREAYCNIN ESKWNETLQR V3 T/F AFYATGQVIGDIREA

GQVIGDIREAYCN‘

O W w Ol O W W

V3_variant

YCNESESKWNETLOR

NITGLLLTRDGGKNNT--ETFRPGGGNMKDNW V5 T/F NITGLLLTRDGGKNN
LLTRDGGKNNT--ETFR

GGKNNT--ETFRPGGGN

w O O o]l o w O

T--ETFRPGGGNMKDNW

V5 variant LLTRDGGKNNT

GGKNN

TFRPGGGNMKD

w w w o

TETFRPGGGNMKDNW

15-mer peptides overlapping by 10 were designed for five regions (V1, V3, V4, V5 and
loop D). Those regions showed evidence of positive selection in that mutations were
recurrent in the earliest viral sequence data sets in CH505. For each region, both
the T/F form and the most common early selected mutation were tested for both
susceptibility and escape by the ELISpot assay. The spot counts were the average of
the numbers from two independent wells. The targeted regions that were strongly
selected are indicated between underscores or dashes (deletion). The amino acids
affected in the CH505 T/F Env are indicated by green and the mutations in the
variants are indicated by red. Only two V4 peptides in the T/F Env were recognized by
the CD8+ T cells. The same peptides containing the early T415K mutation was not
recognized by the CD8+ T cells, confirming T cell mediated immune escape. All the
peptides gave negative responses (<50 Spots/106 cells) in the seronegative subjects
(n=3); two of the seronegatives were HLA matched to CH505.

[0116] Table S3 shows neutralization susceptibility of the CHS05 loop D mutants to CH103
lineage antibodies. Table S3 is presented as Figure 15 and is related to Figures 3A-3D.
Values are the concentrations (ug/ml) of antibodies required for the 50% inhibition (ICso).
[0117] Table S4 shows neutralization activity of CH235 clonal lineage antibodies against
autologous CHS0S viruses. Table S4 is presented as Figure 16 and is related to Figure 4.

Values are the concentrations (nug/ml) of antibodies required for the 50% inhibition (ICso).
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[0118] Table S5 shows neutralization susceptibility of CHS0S loop D mutants to CH235
lineage antibodies. Table S5 is presented as Figure 17 and is related to Figure 5. Values are
the concentrations (ug/ml) of antibodies required for the 50% inhibition (ICso).

[0119] Table S6 shows CH235 clonal lineage antibodies binding to CH50S gp140, Related to
Figures 3A-3D. *Binding detected at 200 ug/mL.

Table S6. CH235 clonal lineage antibodies binding to
CH505 gp140, Related to Figure 3

mAb k. (M's™)x 10° kg () x10® Ky (NM)

UCA - - *
IA4 - , ,
IA3 - - >1 M
IA2 0.57 0.153 270
IA1 2.9 0.0438 15.1

CH235 13 0.0095 0.73
CH236 0.473 0.0057 12

CH239 13.8 0.0128 0.93
CH240 2.79 0.0403 14.5
CH241 16.9 0.00233 0.14

*Binding detected at 200 ug/mL
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Example 2

[0121] Example 2: Combination of antigens from CH505 envelope sequences for swam
immunization

[0122] Provided herein are non-limiting examples of combinations of antigens derived from
CH505 envelope sequences for a swarm immunization. The selection includes priming with a virus
which binds to the UCA, for example a T/F virus or another carly (¢.g. but not limited to week
004.3, or 004.26) virus envelope. In certain embodiments the prime could include D-loop variants.
In certain embodiments the boost could include D-loop variants.

[0123] Non-limiting embodiments of envelopes selected for swarm vaccination are shown as the
selections described below. A skilled artisan would appreciate that a vaccination protocol can
include a sequential immunization starting with the “prime” envelope(s) and followed by sequential
boosts, which include individual envelopes or combination of envelopes. In another vaccination
protocol, the sequential immunization starts with the “prime” envelope(s) and is followed with
boosts of cumulative prime and/or boost envelopes. In certain embodiments, the prime does not
include T/F sequence (W000.TF). In certain embodiments, the prime includes w004.03 envelope.
In certain embodiments, the prime includes w004.26 envelope. In certain embodiments, the
immunization methods do not include immunization with HIV-1 envelope T/F. In other
embodiments for example the T/F envelope may not be included when w004.03 or w004.26
envelope is included. In certain embodiments, there is some variance in the immunization regimen;
in some embodiments, the selection of HIV-1 envelopes may be grouped in various combinations
of primes and boosts, either as nucleic acids, proteins, or combinations thereof.

[0124] In certain embodiments the immunization includes a prime administered as DNA, and MVA
boosts. See Goepfert, et al. 2014; “Specificity and 6-Month Durability of Immune Responses
Induced by DNA and Recombinant Modified Vaccinia Ankara Vaccines Expressing HIV-1 Virus-
Like Particles” J Infect Dis. 2014 Feb 9. [Epub ahead of print].

[0125] HIV-1 Envelope selection A (ten envelopes): 703010505.TF, 703010505.W4.03,
703010505.W4.26, 703010505.W14.21, 703010505.W20.14, 703010505.W30.28,
703010505.W30.13, 703010505.W53.31, 703010505.W78.15, 703010505.W100.B4.

[0126] HIV-1 Envelope selection B (twenty envelopes): 703010505.TF, 703010505.W4.03,
703010505.W4.26, 703010505.W14.3, 703010505.W14.8, 703010505.W14.21, 703010505.W20.7,
703010505.W20.26, 703010505.W20.9, 703010505.W20.14, 703010505.W30.28,
703010505.W30.12, 703010505.W30.19, 703010505.W30.13, 703010505.W53.19,
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703010505.W53.13, 703010505.W53.31, 703010505.W78.1, 703010505.W78.15,
703010505.W100.B4.

Example 3

[0127] Example 3: immunization protocols in subjects with swarms of HIV-1 envelopes.

[0128] Immunization protocols contemplated by the invention include envelopes sequences as
described herein including but not limited to nucleic acids and/or amino acid sequences of gp160s,
gp150s, cleaved and uncleaved gp140s, gp120s, gp41s, N-terminal deletion variants as described
herein, cleavage resistant variants as described herein, or codon optimized sequences thereof. A
skilled artisan can readily modify the gp160 and gp120 sequences described herein to obtain these
envelope variants. The swarm immunization protocols can be administered in any subject, for
example monkeys, mice, guinea pigs, or human subjects.

[0129] In non-limiting embodiments, the immunization includes a nucleic acid is administered as
DNA, for example in a modified vaccinia vector (MVA). In non-limiting embodiments, the nucleic
acids encode gp160 envelopes. In other embodiments, the nucleic acids encode gp120 envelopes.
In other embodiments, the boost comprises a recombinant gp120 envelope. The vaccination
protocols include envelopes formulated in a suitable carrier and/or adjuvant, for example but not
limited to alum. In certain embodiments the immnuzations include a prime, as a nucleic acid or a
recombinant protein, followed by a boost, as a nucleic acid or a recombinant protein. A skilled
artisan can readily determine the number of boosts and intervals between boosts.

[0130] In non-limiting embodiments, the prime includes a 703010505.TF envelope and a loop D
variant as described herein (see Figures 3A-3D and Figures 24A-24B). In non-limiting
embodiments, the prime includes a 703010505.TF envelope and/or 703010505.W4.03,
703010505.W4.26 envelope, and a loop D variant as described herein, or a combination of D loop
mutant variants (see Figures 3A-3D and Figures 24A-24B). In certain embodiments, the loop D
variant is M6. In certain embodiments, the loop D variant is M5. In certain embodiments, the loop
D variant is M10. In certain embodiments, the loop D variant is M19. In certain embodiments, the
loop D variant is M11. In certain embodiments, the loop D variant is M20. In certain
embodiments, the loop D variant is M21. In certain embodiments, the loop D variant is M9. In
certain embodiments, the loop D variant is M8. In certain embodiments, the loop D variant is M7.
[0131] Table S7 shows a non-limiting example of a sequential immunization protocol using a
swarm of HIV1 envelopes (703010505.TF, 703010505.W4.03, 703010505.W4.26,
703010505.W14.21, 703010505.W20.14, 703010505.W30.28, 703010505.W30.13,
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703010505.W53.31, 703010505.W78.15, 703010505.W100.B4). In a non-limiting embodiment, a
suggested grouping for prime and boost is to begin with the CH505 TF + W4.03, then boost with a
mixture of w4.26+ 14.21+ 20.14 , then boost with a mixture of w30.28+ 30.13+53.31, then boost
with a mixture of w78.15 + 100.B4.

Envelope Prime Boost(s) Boost(s) Boost(s)
CH505 TF + CH505 TF +
W4.03 W4.03 as a

nucleic acid e.g.
DNA/MVA

vector and/or

protein
w4.26+ 14.21+ w4.26+ 1421+
20.14 20.14 asa
nucleic acid e.g.
DNA/MVA
vector and/or
protein
w30.28+ w30.28+
30.13+53.31 30.13+53.31 as
a nucleic acid
¢.g. DNA/MVA
vector and/or
protein
w78.15 + w78.15 +
100.B4 100.B4 as a

nucleic acid e.g.
DNA/MVA
vector and/or

protein

[0132] A skilled artisan can readily determine the number and interval between boosts. .
[0133] Table S8 shows a non-limiting example of a sequential immunization protocol using a

swarm of HIV1 envelopes
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Envelope Prime Boost(s)
703010505.TF, 703010505.TF (optionally 703010505.TF,
703010505.W4.03, 703010505.W4.03, 703010505.W4.03,
703010505.W4.26, 703010505.W4.26) as a 703010505.W4.26,
703010505.W14.21, nucleic acid e.g. DNA/MVA | 703010505.W14.21,
703010505.W20.14, vector and/or protein 703010505.W20.14,
703010505.W30.28, 703010505.W30.28,
703010505.W30.13, 703010505.W30.13,
703010505.W53.31, 703010505.W53.31,
703010505.W78.15, 703010505.W78.15,
703010505.W100.B4. 703010505.W100.B4 as a
nucleic acid e.g. DNA/MVA
vector and/or protein

[0134] A skilled artisan can readily determine the number and interval between boosts

[0135] For a 20mer immunization regimen (envelopes (703010505.TF, 703010505.W4.03,
703010505.W4.26, 703010505.W14.3, 703010505.W14.8, 703010505.W14.21, 703010505.W20.7,
703010505.W20.26, 703010505.W20.9, 703010505.W20.14, 703010505.W30.28,
703010505.W30.12, 703010505.W30.19, 703010505.W30.13, 703010505.W53.19,
703010505.W53.13, 703010505.W53.31, 703010505.W78.1, 703010505.W78.15,
703010505.W100.B4), in a non-limiting embodiment, one can prime with CH505 TF + W4.03,
then boost with a mixture of w4.26+ 14.21+20.14 + 14.3 + 14.8 + 20.7 , then boost with a mixture
of w20.26+ 20.9 + 30.12+ w30.28+ 30.13+53.31, then boost with a mixture of w78.15 + 100.B4 +
30.19 + 53.19 + 53.13+ 78.1. Other combinations of envelopes are contemplated for boosts.

[0136] Table S9 shows a non-limiting example of a sequential immunization protocol using a

swarm of HIV1 envelopes

Envelope Prime Boost(s)
703010505.TF, 703010505.TF, (optionally 703010505.TF,
703010505.W4.03, 703010505.W4.03, 703010505.W4.03,
703010505.W4.26, 703010505.W4.26, 703010505.W4.26,
703010505.W14.3, 703010505.W14.3, 703010505.W14.3,
703010505.W14.8, 703010505.W14.8, 703010505.W14.8,
703010505.W14.21, 703010505.W14.21), asa 703010505.W14.21,
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703010505.W20.7, nucleic acid e.g. DNA/MVA 703010505.W20.7,
703010505.W20.26, vector and/or protein 703010505.W20.26,
703010505.W20.9, 703010505.W20.9,
703010505.W20.14, 703010505.W20.14,
703010505.W30.28, 703010505.W30.28,

703010505.W30.12,
703010505.W30.19,
703010505.W30.13,
703010505.W53.19,
703010505.W53.13,
703010505.W53.31,
703010505.W78.1,
703010505.W78.15,
703010505.W100.B4.

703010505.W30.12,
703010505.W30.19,
703010505.W30.13,
703010505.W53.19,
703010505.W53.13,
703010505.W53.31,
703010505.W78.1,
703010505.W78.15,
703010505.W100.B4. as a
nucleic acid e.g. DNA/MVA

vector and/or protein

[0137] A skilled artisan can readily determine the number and interval between boosts.

[0138] The contents of all documents and other information sources cited herein are herein

incorporated by reference in their entirety.
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WHAT IS CLAIMED IS:

1. A composition comprising any one of the sequences of Figures 18-23 and Figures 24A-24B, or
a combination thereof.

2. A composition comprising nucleic acids encoding 703010505.TF, 703010505.W4.03,
703010505.W4.26, 703010505.W14.21, 703010505.W20.14, 703010505.W30.28,
703010505.W30.13, 703010505.W53.31, 703010505.W78.15, and 703010505.W100.B4.

3. The composition of claim 2, further comprising any one of 703010505.W14.3,
703010505.W14.8, 703010505.W20.7, 703010505.W20.26, 703010505.W20.9,
703010505.W30.12, 703010505.W30.19, 703010505.W53.19, 703010505.W53.13, and
703010505.W78.1, or a combination thereof.

4. A method of inducing an immune response in a subject comprising administering a composition
comprising HIV-1 envelope T/F, w004.03 or w004.26 in an amount sufficient to induce an
Immune response.

5. The method further comprising administering a composition any one of the HIV-1 envelopes
703010505.W14.21, 703010505.W20.14, 703010505.W30.28, 703010505.W30.13,
703010505.W53.31, 703010505.W78.15, and 703010505.W100.B4, or any combination
thereof in an amount sufficient to induce an immune response.

6. The method further comprising administering a composition comprising any one of the HIV-1
envelopes 703010505.W14.3, 703010505.W14.8, 703010505.W20.7, 703010505.W20.26,
703010505.W20.9, 703010505.W30.12, 703010505.W30.19, 703010505.W53.19,
703010505.W53.13, and 703010505.W78.1, or any combination thereof in an amount sufficient
to induce an immune response.

7. The method of claim 4, 5 or 6, wherein the HIV-1 envelopes are administered as a nucleic acid,
a protein or any combination thereof.

8. The method of claim 7, wherein the nucleic acid encoding the envelope is operably linked to a
promoter inserted in an expression vector.

9. The method of claim 7, wherein the protein is recombinant.

10. The method of claim 4, 5 or 6, wherein the HIV-1 envelopes are administered as a prime, a
boost, or both.

11. The method of claim 4, 5 or 6, wherein the HIV-1 envelopes are administered as a multiple
boosts.

12. The method of claim 4, 5 or 6, wherein the composition further comprises an adjuvant.
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13. The composition of claim 2 or 3 further comprising a loop D mutant HIV-1 envelope (Figures
24A-24B).

14. The composition of claim 2 or 3, wherein the loop D mutant is M6.

15. The method of claim 4, 5 or 6 further comprising administering a loop D mutant HIV-1
envelope (Figures 24A-24B).

16. The method of claim 4, 5 or 6, wherein the loop D mutant is M6.
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>703010505 . TF
ATGAGAGTGATGGGGATACAGAGGAATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTG
TGGARAGRAGCARAAACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGRAAGAA
GIGCATRATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACAAGRARTG
GITTTARAARATGTAACAGARAATTTCAACATGT GGRAARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCRAGCCATGTGTAARGTTGACCCCA
CTCTGTGTCACTCTRAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGA
ATGAARAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAARRAGAAT
GCACTTTTTTATAARCTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTAATACCTCAGTCATAACACAAGCCTGTCCAARGGICTCTTTTGACCCRATT
CCTATACATTATTGIGCTCCAGCTGGTTATGCGATTCTARAGTGTAATAATAAGACATTC
ACTGGRACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAAT TAAGCCA
GIGGTTTCAACTCARCTATTGTTAARTGGTAGCCTAGCAGARGGAGAGATAATAATTAGA
TCTGAAAATATAACARACAATGTCAARACAATAATAGTACATCTCAATGARTCTGTAAAG
ATTGAGTGTACGAGACCCAATAATAARRCAAGRACAAGTATAACAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGTAACATTAAT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAAARAATTAAAAGAATACTTCCCT
CATRAGRATATAACATTTCARCCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCAAGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTAATAGTACAGARACTAACAGTACACGAACCATCACA
ATCCACTGCAGAATAARACAAATTATARACATGTGGCAGGAGGTGGGACGAGCAATGTAT
GCCCCTCCCATTGCAGGRARCATARCATGTATATCARATATCACAGGACTACTATTGACA
AGGGATGGAGGAARAAACAATACGGAGACATTCAGACCTGGAGCAGGARATAT GRAGGAC
AATTGGAGRAGTGAATTATATAAATATAARGTGGTAGRAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCAAGRAGGAGAGTGGTGGAGAGAGAARAARGAGCAGTGGGRATGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGGCAGGAAGCACTATGGGCGCAGCATCAATAACGCTG
ACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCARCAGCAAAGCAATTTGCTGRAG
GCTATAGAGGCTCARCAGCATATGTTGARACTCACGGTCTGGGGCATTAAACAGCTCCAG
GCAAGAGTCCTGGCCTTGGARAGATACCTARRGGATCAACAGCTCCTAGGGATGTGGGGC
TGCTCTGGAAAACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAART TAGCAAT
TATACAGRAATARTATATGARTTGCTTGAAGRATCACAARACCAGCAGGARAAGRATGRA
CARGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATAACAAAT
TGGCTGTGGTATATARAAATATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGAAGAAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGIGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATT
GCAGCGAGAGCGGGGGARCTTCTGGGACGCAGCAGTCTCAAGGGACTACCGAGAGGATGG
GAAGCCCTTRAGTATCTGGGRAGTCTTGTGCAGTATTCGGGCCTGGAACTAAARAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGRACAGATAGGATTCTA
GAATTTGTATTAGGRATTTGTAGAGCTATCCGCAACATACCTACAAGRATAAGACAGGGC
TTTGAAACAGCTTTGCTATAA

>703010505.W4.03
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTARTGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTG
TGGARAGRAGCARAAACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGRAAGAA
GIGCATRATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACAAGRARTG
GITTTARAARATGTAACAGARAATTTCAACATGT GGRAARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAAAGTTGACCCCA
CTCTGTGTCACTCTRAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGA FI G 1 8
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ATGARAAATTCCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAARAAGAAT
GCACTTTTTTATAAACTTGATATAGTACRACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAARTTGTAATACCTCAGTCATAACACAAGCCTGTCCAARGGTCTCTTTTGACCCRATT
CCTATACATTATTGIGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATAATARGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACRATGTACGCATGGAATTAAGCCA
GTGGTTTCAACTCAACTATTGTTAAATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGAARATATAACAAACAATGTCARAACAATARTAGTACATCTCAATGAATCTGTAARG
ATTGAGTGTACGAGACCCAATAATAARACAAGAACAAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGTARCATTART
GAAAGTAAATGGAATGAAACTTTACAAAGGGTAAGTAARAARTTAARAGAATACTTCCCT
CATRAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGAGGRGAATTTTTCTATTGCAATACATCAAGCCTGT TTARTAGGACATAT
ATGGCTAATAGTACAGATATGGCTAATAGTACAGRAACTAACAGTACACGAACCATCACA
ATCCACTGCACAATARAACAAATTATAAACATGTGGCAGGAGGT GGGACGAGCRATGTAT
GCCCCTCCCATTGCAGGAAACATAACATGTATATCAARTATCACAGGACTACTATTGACA
AGGGATGGAGCAARAAACAATACGGAGACATTCAGACCTGGAGGAGGARATATGAAGGAC
AATTGGAGRAGTGAATTATATAAATATAAAGTGGTAGRAGT TAAGCCATTAGGAGTAGCA
CCCACTAATGCAAGRAGGAGAGTGGTGGAGAGAGAARARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGTTCTTGGGAGCGGCAGGAAGCACTATCGGCGCAGCATCAATAACGCTG
ACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGRAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCTTGGARAGATACCTARAGGATCARCAGCTCCTAGGGATGTGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGAACTCTAGTTGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGTGGGAGRGAGAAATTAGCART
TATACAGAARTAATATATGAATTGCTTGRAGAATCACAARACCAGCAGGARARGARTGRA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGT TTARCATAACARAT
TGGCTGGGGTATATAAARATATTCATAATGATAGTAGGAGGCT TGATAGGT TTAAGAATA
ATTTTTGCTGIGCTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGTCGITG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGAAGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGICTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACT TCATATTARTT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGRAGTCTTGTGCAGTATTGGGGCCTGGAACTAARAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACAAGRATAAGACAGGGC
TTTGAAACAGCTTTGCTATAA

>703010505.74. 26
ATGAGAGTGATGGGGATACAGAGGAATTATCCACRATGGTGGATATGGAGCATGT TAGGC
TTTTGGATGCTAATGATTTGTARTGGGATGTGGGTCACAGICTACTATGGEGTACCTGIG
TGGAAAGAAGCAAARACTACTCTATTTTGTGCATCAGATGCTAARGCATATGAGARAGRA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCACRAGRARTG
GTTTTAAAAAATGTAACAGARARTTTCAACATGTGGAARAATGACATGGTGGATCAGRTG
CATGAAGATGTRATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAAAGTTGACCCCA
CTCTGTGTCACTCTAAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGA
ATGARAAATTCCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAARARGAAT
GCACTTTTTTATAAACTTGATATAGTACRACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAARTTGTAATACCTCAGTCATAACACAAGCCTGTCCAARGGTCTCTTTTGACCCRATT
CCTATACATTATTGIGCTCCAGCTGGTTATGCGATTCTRAAGTGTAATAATARGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAATTAAGCCA
GTGGTTTCAACTCAACTATTGTTAAATGGTAGCCTAGCAGAAGGAGAGATAATAATTAGA FlG 18
TCTGAARATATAACAAACAATGTCARAACAATARTAGTACATCTCAATGAATCTGTAARG CONTINUED
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ATTGAGIGTACGAGACCCAATAATAAAACAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACRAGTAATAGGAGACATAAGAGAAGCATATTGTARCATTAAT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAAAAARTTAAAAGRATACTTCCCT
CATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGAAATTACAACACATAGC
TTTAATTGTGGACGAGAATTTTTCTATTGCARTACATCARGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTRATAGTACAGARACTAACAGTACACGAACCRTCACA
ATCCACTGCAGRATAARACAAATTATARACATGTGGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATARCATGTATATCARATATCACAGGACTACTATTGACA
AGGGATGGAGGRARAAACAATACGCAGACATTCAGACCTGGAGGAGGARATATGRAGGAC
AATTGGAGAAGIGAATTATATARATATAAAGTGGTAGAAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGTAAGRAGGAGAGTGGTGGAGAGAGAAAAAAGAGCAGTGGGARTGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGECAGGARGCACTATGGGCGCAGCATCARTAACGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCAACAGCAAAGCRATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCT TGGAAAGATACCTARAGGATCAACAGCTCCTAGGGATGTGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGAACTCTAGTTGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAART TAGCAAT
TATACAGAARTAATATATGARTTGCTTGRAGRATCACAARACCAGCAGGAAAAGRATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATAACARAT
TGGCTGTGGTATATAAAAATATTCATAATGATAGTAGGAGGCTTGATAGGT TTAAGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGRAGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGACTTCATATTARTT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACTARRAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTACCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGRATTTGTAGAGCTATCCGCAACATACCTACAAGAATAAGACAGGGC
TTTGAARCAGCTTTGCTATAA

>703010505.114.21

ATGAGAGTGATGGGGATACAGAGGAATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGARAGRAGCAAARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGRRAGAA
GIGCATARTGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACAAGRARTG
GITTTAAARAATGTAACAGRAARTTTCAACATGTGGRARAATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGT TTATGGGATCAAAGCCTCAAGCCATGT GTAARGTTGACCCCA
CTCTGTGTCACTCTAAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGA
ATGAARAATTGCTCTTTCARTATAACCACAGAAT TAAGAGATAAGAGAGAGRARRAGAAT
GCACTTTTTTATAARCTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATAACACARGCCTGICCAARGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTARAGTGTAATAATAAGACATTC
ACTGGRACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAAT TRAGCCA
GTGGTTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGRARATATAACAAACAATGGCARAACAATAATAGTACATCTCAATGARTCTGTAAAG
ATTGAGTGTACGAGACCCAATAATRAAACAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACRAGTAATAGGAGACATAAGAGAAGCATATTGTARCATTAAT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAARAARTTAAAAGRATACTTCCCT
CATAAGRATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGACGAGAATTTTTCTATTGCARTACATCAAGCCTGTTTAATAGGACATAT
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ATGGCTAATAGTACAGATATGGCTRATAGTACAGARACTAACAGT ACACGAATCATCACA
ATCCACTGCAGRATAARACAAATTATARACATGTGGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACA
AGGGATGGAGGAARAARCAATACGCAGACATTCAGACCTGGAGGAGGARATATGRAGGAC
AATTGGAGAAGTGAATTATATARATATAAAGTGGTAGRAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCRAGRAGGAGAGTGGTGGAGRGAGAARARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGECAGGARGCACTATGGGCGCAGCATCARTARCGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCARAAGTCCTGGCCTTGGRAAGATACCTARAGGATCAACAGCTCCTAGGGATGTGGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGAACTCTAGT TGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAART TAGCAAT
TATACAGAAATAATATATGAATTGCTTGRAGRAT CACAARACCAGCAGGAAAAGAATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTARCATARCARAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGT TTARGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGRAGRAGACGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGACTTCATATTARTT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGAT GG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACTARRAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATACCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACAAGAATARGACAGGGC
TTTGAARCAGCTTTGCTATAA

>703010505.120, 14
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGARAGAAGCARAAACTACTCTATTTTGTGCAT CAGATGCTAARAGCATATGAGRAAGRA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAARAATGTAACAGRAARTTTCAACATGT GGAARAATGACATGGTGGATCAGAIG
CATGAAGATGTAATTAGT TTATGGGATCAARGCCTCAAGCCATGT GTAARGTTGACCCCA
CTCTGTGTCACTCTAARCTGTACCAATGCTACTGCCAGCAATAACAGTATAATAGAGGGA
ATGAAAAATTGCTCTTTCAATATAACCACAGAAT TAAGAGATAAGAGAGAGAAARAGAAT
GCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATAACACARGCCTGTCCAARGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATARTARGACATTC
ACTGGRACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGART TRAGCCA
GTGGTTTCAACTCARCTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGAARATATAACAAACAATGCCAAAACAATAATAGTACATCTCAATGAATCTGTAAAG
ATTGAGIGTACGAGACCCAATAATRAAACAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAAAAGCATATTGTARCATTAGT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAAAAAATTAAAAGRATACTTCCCT
CATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGACGAGAATTTTTCTATTGCARTACATCARGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTRATAGTACAGARACTAACAGTACACGAACCATCACA
CTCCACTGCAGRATAARACAAATTATAAACATGT GGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACA
AGGGATGGAGGAARAARCAATACGCAGACATTCAGACCTGGAGGAGGARATATGRAGGAC
AATTGGAGAAGTGRATTATATARATATAAAGTGGTAGRAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCAAGRAGGAGAGTGGTGGAGAGAGAARAAAGAGCAGTGGGARTGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGGCAGGARGCACTATGGGCGCAGCATCAATAACGCTG FlG 1 8
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ACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGRAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCARGAGTCCTGGCCTTGGARAGATACCTARAGGATCARCAGCTCCTAGGGATGTGGGGC
TGCTCTGGARAACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGCAGT ARTARA
ACTTATGGTGATATTTGGGATAACATGACCTGCATGCAGTGGGAGAGAGARATTAGCAAT
TATACAGAARTAATATATGAATTGCTTGAAGRATCACAARACCAGCAGGARAAGARTGRA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGT TTARCATAACARAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGTTTARGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGICGTTG
CAGRCCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGAAGRAGRAGGT
GGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGICTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACT TCATATTAATT
GCAGCGAGAGCGGGGEGAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTCGARCTAARAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTAGCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACRAGRATAAGACAGGGC
TTTGAAACAGCTTTGCTATAA

>703010505.W30.28
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATAT GGAGCATGTTAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGEGTACCTGTG
TGGARAGRAGCARARACTACTCTATTTTGTGCATCAGATGCTAARGCATATGAGRRAGAA
GIGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTARAAAATGTAACAGARAATTTCAACATGTGGAARAATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAARGATGACCCCA
CTCTGTGICACTCTAAACTGTACCAATGCTACTGCCATCAATAGCAGTATAATAGAGGGA
ATGAAAAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAARAAGAAT
GCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATRAATTGTAATACCTCAGTCATAACACAAGCCTGTCCARAGGTCTCTTTTGACCCRATT
CCTATACATTATTGIGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATARTAAGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACRATGTACACATGGAATTAAGCCA
GIGGTTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGAAAATATAACAAACRATGACARAACAATAATAGTACATCTCAATGARTCTGTARAG
ATTGAGTGTACGAGACCCAATAATAARACAAGRACAAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGRGAAGCACATTGTAACATTAGT
GAARGTAAATGGAATGAAACTTTACAAAGGGTAAGTAARAARTTAAAAGRATACTTCCCT
CATRAGRATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACATAGC
TTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCAAGCCTGT TTAATAGGACATAT
ATGGCTARTAGTACAGATATGGCTRATAGTACAGAAACTARCAGTACACGAACCATCACA
ATCCGCTGCAGAATARRACAARTTATAAACATGTGGCAGGAGGT GGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAAACATAACATGTATATCARATATCACAGGACTACTATTGACA
AGGGATGGAGGAARARACAATACGGAGACATTCAGACCTGGAGGAGGARATATGAAGGAC
ARTTGGAGAAGTGAATTATATAAATATAAAGTCGTAGRAGT TAAGCCATTAGGAGTAGCA
CCCACTAATGCAAGRAGGAGAGTGGTCGAGAGAGAARARAGAGCAGTGGGRATGGGAGCT
GIGTTCCTTGGGTTCTTGGGAGCGGCAGGARGCACTATCGGCGCAGCATCAATAACGCTG
ACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCARGAGTCCTGGCCTTAGARAGATACCTARAGGATCARCAGCTCCTAGGGATGTGGGGC
TGCTCTGGARAACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGCAGT AATARA
AGTTATGGTGATATTTGGGATAACATGACCTGCATGCAGTGGGAGAGAGARATTAGCAAT
TATACAGAARTAATATATGAATTGCTTGAAGAATCACAARACCAGCAGGAAAAGAATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGT TTAACATAACAAAT FlG 18

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721 PCT/US2015/041619

43/86

TGGCTGTGGTATATARARATATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGRATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGARGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATT
GCAGCGAGAGCGGGGGARCTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGARCTAARAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTAGCAGTAGGTGAAGGRACAGATAGGAT TCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACRAGRATRAGACAGGGC
TTTGAAACAGCTTTGCTATAA

>703010505.W30.13
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTCGATATGGAGCATGTTAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGICTACTATGGGEGTACCTGIG
TGGARAGAAGCARAAACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGAAAGRA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTARAAAATGTAACAGAAAATTTCAACATGTGGAARAATGACATGGTGGATCAGATG
CATGAAGATGTRATTAGTTTATGGGATCAARGCCTCAAGCCATGTGTAAAGATGACCCCA
CTCTGTGTCACTCTAAACTGTACCAATGCTACTGCCATCAATAGCAGTATAATAGAGGGA
ATGAARAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGRARAAGAAT
GCACTTTTTTATAARCTTGATATAGT ACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTAATACCTCAGTCATAACACAAGCCTGTCCAAAGGTCTCTTTTGACCCRATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTARAGTGTAATAATAAGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGCTACACATGGAATTAAGCCA
GTGGTTTCAACTCARCTATTGTTAAATGGTAGCCTAGCAGARGGAGAGATAATAAT TAGA
TCTGAARATATARCARACAATGACAARACAATAATAGTACATCTCAATGARTCTGTAARG
ATTGAGTGTACGAGACCCRATAATAARACAAGRACAAGTATAAGARTAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGTAACATTAGT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAAARARTTAAARGAATACTTCCCT
CATRAGRATATRACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACATAGC
TTTAATTGTGGAGGAGARTTTTTCTATTGCAATACATCAAGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTAATAGTACGGAAACTAACAATACACGACCCATCACA
ATCCACTGCAGRATAARACAAATTATAAACATGTGGCAGGAGGTGGGACGAGCAATGTAT
GCCCCTCCCATTGCAGGRAACATAACATGTATATCAAATATCACAGGACTACTATTGACA
AGGGATGGAGGAARARACAATACGGAGACATTCAGACCTGCAGGAGGAAATATGAAGGAC
AATTGGAGAAGTGAATTATATAAATATAARGTGGTAGRAGTTAAGCCATTAGGRATAGCA
CCCACTAATGCRAGRAGGAGAGTGGT GGAGAGAGAARAAAGAGCAGTGGGRATGGGAGCT
GIGTTCCTTGGGT TCTTGGGAGCGGCAGGAAGCACTATGGGCGCAGCATCAATAACGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCARCAGCAAAGCAATTTGCTGRAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCTTAGARAGATACCTAAAGGATCAACAGCTCCTAGGGATGTGGGGC
TGCTCTGGARAACTCATCTGCACCACTAATGTATATTGGRACTCTAGT TGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGTCGGAGAGAGARATTAGCART
TATACAGAARTARTATATGARTTGCTTGRAGAATCACAARACCAGCAGGARAAGAATGRA
CAAGATTTACTAGCATTGGACAGATGGRACAGTCTGTGGAATTGGTTTAACATAACARAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGAAGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTRAGTATCTGGGAAGICTTGTGCAGTATTGGGGCCTGGARCTAARAAGGAGT FlG 18
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GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACRAGRATAAGACAGGGC
TTTGAARCAGCTTTGCTATAA

>703010505.W53.31
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATAT GGAGCATGTTAGGE
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGT CACAGT CTACTATGGGGTACCTGTG
TCGARAGRAGCARARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGRA
GIGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAAAAATGTAACAGAAAATTTCAACATGTGGAARAATGACATGGTAGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAARGTTGACCCCA
CICTGTGICACTCTAAACTGTACCGATGCTACTGCCAGCAATGCTACTGCCAGCARTGCT
ACTGCCAGCAATAGCAGTATAATAGAGGGAATGAARARTTGCTCTTTCAATATAACCACA
GAATTAAGAGATAAGAGAGAGARAAAGAATGCACTTTTTTATAAACTTGATATAGTACAA
CTAGATGGCAACTCTAGTCAGTATAGATTAATARATTGTAATACCTCAGTCATARCACRA
GCCTGTCCARAGGTCTCTTTTGACCCAATTCCTATACATTATTGTGCTCCAGCTGGT TAT
GCGATTCTARAGTGTAATAATARGACATTCAATGGARCAGGACCGTGTARTARTGTCAGC
ACAGTACAATGTACACATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGT TARATGGT
AGCCTAGCAGAAGGAGAGATAATAATTAGATCTGARARTATAACAGACRATGGCAARACA
ATRATAGTACATCTCAATGAATCTGTARAGATTGAGTGTACGAGACCCAGTAATAACACA
AGRACRAGTATAAGAATAGGACCAGGACARGCATTTTATGCAACAGGACAAGTAATAGGA
GACATAAGAGAAGCACATTGTAACATTAGTGRAAGTAAATGGAATGARACTTTACRAAGG
GTARGTAAAAAATTAAAAGAATACTTCCCTCATAAGAATATAACATTTCAACCATCCTCA
GGAGGGGACCTAGARATTACAACACATAGT TTTAATTGTGGAGGAGAATTTTTCTATTGC
AATACATCAAGCCTGTTTAATAGGACATATATGGCTARTAGTACAGAAACTAACAGTACA
CGAATCATCACAATCCGCTGCAGAATAARACAAATTATAAACATGTGGCAGGAGGTGGGA
AGAGCRATGTATGCCCCTCCCATTGCAGGAAACATAACATGTATATCARATATCACAGGA
CTACTATTGACRAGGGATGGAGGAAATAACAATACGGAGACATTCAGACCTGGAGGAGGA
AATATGAAGGACAATTGGAGAAGTGAAT TATATAAATATARAGT GGTAGAAGT TAAGCCA
TTAGGAGTAGCACCCACTAATGCAAGRAGGAGAGT GGT GGAGAGAGAAAARAGAGCAGTG
GGAATGGGAGCTGTGTTCCTTGGGTTCTTGEGAGCGGCAGGAAGCACTATGGGCGCAGCA
TCAATARCGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCRAAGC
AATTTGCTGAAGGCTATAGGGGCTCARCAGCATATGTTGARACTCACGGTCTGGGGCATT
AARCAGCTCCAGGCAAGAGTCCTGGCCTTGGARAGATACCTAAAGGATCAACAGCTCCTA
GGGATGTGGGGCTGCTCTGGAARACTCATCTGCACCACTAATGTATATTGGAACTCTAGT
TCGAGTAATAAAACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGA
GAAATTAGCAATTATACAGARATGATATATGRATTGCTTGAAGRATCACRAARCCAGCAG
GAARAGAATGAACARGATTTACTAGCATTGGACAGATGGRACAGTCTGTGGART TGGTTT
AACATRACAAATTGGCTGTGGTATATARARATATTCATAATGATAGTAGGAGGCTTGATA
GGTTTAAGAATAATTTTTGCTGTGCTCTCTTTAGTARATAGAGT TAGGCAGGGATACTCA
CCTCTGTCATTGCAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATC
GAAGAAGAAGGTGGAGAGCAAGACAGARAGAGATCAACGCGATTAGTGAGCGGATTCTTA
GCGCTTGICTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGAC
TTCATATTAATTGCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTA
CGGAGAGGATGGGAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAA
CTARAAAGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACA
GATAGGATTCTAGAATTTGCATTAGGAATTTGTAGAGCTATCCGCAACATACCTACARGA
ATRAGACAGGGCTTTGAAACAGCTTTGCTATAA
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>703010505.W78.15
ATGAGAGTGATGGGGATACAGAGGAATTATCCACRATGGTGGATATGGAGCATGCTTAGGC
TTTTGGATGCTAATGATTTGTARTGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGAAAGAAGCARARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGRA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCACRAGRARTG
GTTTTAAARAATGTAACAGRAAATTTCAACATGTGGAARAATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAARAGTTGACCCCA
CTCTGTGTCACTCTAAGCTGTACCAATGCTACTAATGCTACTGCCAGCAATAGCAGTATA
TTAGAGGGAATGAARRATTGCTCTTTCAATATARCCACAGAATTAAGAGATAAGAGAGAG
ARAARGAATGCACTTTTTTATAAACTTGATATAGTACRACTAGATGGCAACTCTAGTCAG
TATAGATTAATAAATTGTAATACCTCAGTCATARCACAAGCCTGTCCAAAGGTCTCTTTT
GACCCAATTCCTATACATTATTGIGCTCCAGCTGGTTATGCCATTCTAAAGTGTAATAAT
AAGACATTCAATGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGA
ATTARGCCAGIGGTTTCARCTCARCTATTGTTAARTGGTAGCCTAGCAGAAGGAGAGATA
ATAATTAGATCTARARATATARCAGACAATGGCARAACAATARTAGTACATCTCAATGAA
TCTGTARAGATTGAGTGTACGAGACCCAGTAATAACACAAGRACAAGTATAAGAATAGGA
CCAGGACAAGCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCACATTGT
AACATTAGTGRAAGTAAATGGRATGAAACTTTACRAAGGGTAAGTGAARAATTAAAAGAA
TACTTCCCTCATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGRARTTACA
ACACATAGCTTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCARGCCTGTTTAAT
AGGACATATATGGCTACTAGTACAGATATCGCTAATAGTACAGAARCTAACAGTACACGA
ATCATCACAATCCGCTGCAGAATAAARCARATTATAARCATGTGGCAGGAGGTGGGACGA
GCAATGTATGCCCCTCCCATTGCAGGARACATARCATGTATATCAAATATCACAGGACTA
CTATTGACAAGGGATGGAGGAARAAACGATACGGATACATTCAGACCTGAAGGAGGARAT
ATGARGGACAATTGGAGAAGTGARTTATATARATATARAGT GGTAGAAGTTAAGCCATTA
GGAGTAGCACCCACTARTGCAAGAAGGAGAGTGGTGGAGAGAGRARRAAGAGCAGTGEGA
ATGGGAGCTGIGTTCCTTGGGT TCT TGGGAGCGGCAGGAAGCACTATGGGCGCAGCATCA
ATAACGCTGACGGTACAGGCCAGRCAATTATTGTCTGGTATAGTGCAACAGCARAGCART
TTGCTGRAGGCTATAGAGGCTCRACAGCATATGTTGAAACTCACGGTCTGGGGCATTARA
CAGCTCCAGGCRAGAGTCCTGGCCTTGGAAAGATACCTARAGGATCAACAGCTCCTAGGG
ATGTGGGGCTGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGRACTCTAGTTGG
AGTARTARAACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAA
ATTAGCAATTATACAGAACTAATATATGAATTGCTTGAAGAATCACARRACCAGCAGGAA
AAGARTGAACAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAAC
ATAACAAATTGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCT TGATAGGT
TTAAGARTARTTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCT
CTGTCATTGCAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGAR
GAAGAAGGTGGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCG
CTTGCCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTC
ATATTAATTGCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGG
AGAGGGTGGGRAGCCCTTAAGTATCTGGGRAATCTTGTGCAGTATTGGGGCCTGGAACTA
AARAGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGRACAGAT
AGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACRAGRATA
AGACAGGGCTTTGRAACAGCTTTGCTATAA

>703010505.W100.B4
ATGAGAGTGATGGGGAGCCAGAGGAATTATCCACAATGGTGGATATGGAGCATGTTAGGC
TTGTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGICTACTATGGGGTACCTGIG
TGGAAAGAAGCAAARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGRA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCACRAGRARTG
GTTTTAAARAATGTAACAGRAAATTTCAACATGTGGGARAATGACATGGTAGATCAGATG
CATGAAGATGTRATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAARAGTTGACCCCA FlG 18
CTCTGTGTCACTCTAAACTGTACCGATGCTAATGCTACTGCCAGCARTACCARTGCTACT CONTIINUED
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GCCAGCRATATCAATGCTACTGCCAGCAAGARCAGTATARTAGAGGARATGAARAATTGC
TCTTTCAATATARCCACAGARTTAAGAGATAAGAGAGAGRARRAGTATGCACTTTTTTAT
AARCTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTAATARATTGTAAT
ACCTCAGTCATAACACAAGCCTGTCCARAGGTCTCTTTTGACCCARTTCCTATACATTAT
TGIGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATAATAAGACATTCAATGGAACAGGA
CCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAART TAAGCCAGTGGTTTCAACT
CAACTATTGTTAAATGGTAGCCTAGCAGRAGGAGAGATAATAATTAGATCTARAAATATA
ACAGACRATGGCARAACAATAATAGTACATCTCAATGARTCTGTAAAGATTGAATGTACG
AGACCCAGTAATARCACARGAACAAGTATAAGAATAGGACCAGGACAAGCATTTTATGCA
ACAGGACAAGTAATAGGAGACATAAGAGAAGCACATTGTAACATTAGTGAAAGTAAATGG
AATGARACTTTACAAAGGGTAAGTAAARARTTAAAAGAATACTTCCCTGATAAGRATATA
ACATTTCAATCATCCTCAGGAGGGGACCCAGARATTACAACACATAGCTTTAATTGTGGA
GGAGAATTTTTCTATTGCAATACATCAAGCCTGTTTAATAGGACATATATGGCTAATAGT
ACAGATATGGCTAATAGTACAGAAACTAACAGTACACGRATCATCACAATCCGCTGCAGA
ATAAARCARATTATAAACATGTGGCAGGAGGTGGGACGAGCAARTGTATGCCCCTCCCATT
GCAGGARACATAACATGTATATCAARTATCACAGGACTACTATTGACRAGGGATGGAGGA
AACAGCAGTACGGAGACATTCAGACCTGAAGGAGGAARTATGAAGGACAATTGGAGRAGT
GAATTATATAAATATAAAGTGGTAGRAGT TAAGCCATTAGGAGTAGCACCCACTAATGCA
AGRAGGAGAGTGGTGGAGAGAGAARAAAGAGCAGTCGGRATGGEAGCTGIGTTCCTTGGG
TTCTTGGGAGCGGCAGGRAGCACTATGGGCGCAGCATCARTAACGCTGACGGTACAGGCC
AGRCAATTATTGTCTGGTATAGTGCAACAGCARAGCARTTTGCTGRAGGCTATAGAGGCT
CAACAGCATATGTTGAARCTCACGGTCTGGGGCATTAAACAGCTCCAGGCAAGAGICCTG
GCCTTGGAARGATACCTAAAGGATCRACAGCTCCTAGGGATGTGGGGCTGCTCTGGARAA
CTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAARACTTATGATGAT
ATTTGGGATAACATGACCTGGATGCAGTGGGAGAGAGARATTAGCAATTATACAGAARTG
ATATATGACTTGCTTGRAGRATCACARRACCAGCAGGRAAAGAATGAACAAGATTTACTA
GCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATAACAAAATGGCTGTGGTAT
ATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGAATAATTTTTGCTGTA
CTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGTCGTTGCAGACCCTTATC
CCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGAAGAAGAAGGTGGAGAGCAAGAC
AGRAAGAGATCAACGCGATTAGTGAGCGGATTCT TAGCGCTTGTCTGGGACGACCTGCGG
AGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTGCAGCGAGAGCG
GGGGAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGGAGAGGGTGGGAAGCCCTTAAG
TATCTGGGRAGTCTTGTGCAGTATTGGGGCCTGGARCTAAAAAGGAGTGCTATTAGTTTA
TTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGATAGGATTCTAGAATTTGTATTA
GGRATTTGTAGAGCTATCCGCAACATACCTACAAGAATARGACAGGGCTTTGARACAGCT
TTGCTATRA

FIG. 18
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>703010505.TF
MRVMGIQRNYPOWW IWSMLGEWMLM ICNGMWVIVYYGVPVWKEAKTTLFCASDAKAYEKE
VHNVWATHACVPTDPNPQEMVLRNVTENFNMWKNDMYDOMHEDY ISLWDQSLEPCVKLTP
LCVTINCTNATASNSSITEGMENCSFNITTELRDEREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITORCPKVSFDPIPTHYCAPAGY ATLKCNNKTETGTGPCNIVSTVOCTHGIKP
VVSTOLLLNGSLAEGEI TTRSENITNNVKT I TVHLNESVKIECTRPNNKTRTSIRIGPGO)
AFYATGQVIGDIREAYCNINESKWNETLORVSKKLKEYFPHENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT ITTHCRIKQI INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETFRPGGGIMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGAAGS TMGRAST TLTVOARQLLSGIVOQOSNLLK
ATEAQOHAMLELTVIGIKQLOARVLALERYLKDOQLLGMAGCSGKLICTTNVYWISSWSNK
TYGDIWDNMTWMOWERE ISNYTE I TYELLEESQNOQEKNEQDLLALDRWNSLWNWEN T TN
WLWY IKTFIMIVGGLIGLRI IFAVLSLVNRVROGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDFILTAARAGELLGRSSLEGLRRGH
%%%KE%GSLVQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIRQG
>703010505.W4.03
MRVMGIQRNYPOWW IWSMLGFWMLMICNGMWVTVYYGVPVWEEAKTTLFCASDAKAYEKE
VHNVWATHACVPTDPNPQEMVLRNVTENFNMWKNDMVDOMEEDV ISLWDQSLEPCVKLTP
LCVTLNCTNATASNSSIIEGMENCSFNITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGY ATLKCNNKTFTGTGPCNIVSTVOCTHGIKP
VVSTOLLLNGSLAEGEI T IRSENITNNVET I IVHLNESVEIECTRPNNETRTS IRIGPGQ
AFYATGQVIGDIREAYCNINESKWNETLORVSKKLKEY FPHENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT ITTHCRIKQI INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETFRPGGGHMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGS TMGRAS I TLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLKLTVIWGIKQLOARVLALERYLKDOOLLGMAGCSGKLICTTNVYWINSSWONK
TYGDIWDNMTWMOWERE ISNYTE I TYELLEESQNOOEKNEQDLLALDRWNSLWNWEN T TN
WLGYIKIFIMIVGGLIGLRITFAVLSLVNRVROGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLEGLRRGH
%%%E%%GSLVQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIRQG
>703010505.W4. 26
MRVMGIQRNYPOWW IWSMLGEWMLM ICNGMWVIVYYGVPVWKEAKTTLFCASDAKAYEKE
VHNVWATHACVPTDPNPQEMVLRNVTENFNMWKNDMYDOMHEDY ISLWDQSLEPCVKLTP
LCVTINCTNATASNSSITEGMENCSFNITTELRDEREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITORCPKVSFDPIPTHYCAPAGY ATLKCNNKTETGTGPCNIVSTVOCTHGIKP
VVSTOLLLNGSLAEGEI TTRSENITNNVKT I TVHLNESVKIECTRPNNKTRTSIRIGPGO)
AFYATGQVIGDIREAYCNINESKWNETLORVSKKLKEYFPHENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT ITTHCRIKQI INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETFRPGGGIMKDNWRSELYKYKVVEVKPLGVA
PTNVRRRVVEREKRAVGMGAVFLGFLGAAGS TMGRAST TLTVOARQLLSGIVOQOSNLLK
ATEAQOHAMLELTVIGIKQLOARVLALERYLKDOQLLGMAGCSGKLICTTNVYWISSWSNK
TYGDIWDNMTWMOWERE ISNYTE I TYELLEESQNOQEKNEQDLLALDRWNSLWNWEN T TN
WLWY IKTFIMIVGGLIGLRI IFAVLSLVNRVROGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDFILTAARAGELLGRSSLEGLRRGH
%%%KE%GSLVQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIRQG
>703010505.W14,21
MRVMGIQRNYPOWW IWSMLGFWMLMICNGMWVTVYYGVPVWEEAKTTLFCASDAKAYEKE
VHNVWATHACVPTDPNPQEMVLENVTENFNMWKNDMVDOMEEDV ISLWDQSLEPCVKLTP
LCVTLNCTNATASNSSIIEGMENCSFNITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGY ATLKCNNKTFTGTGPCNIVSTVOCTHGIKP
VVSTQLLLNGSLAEGEI TIRSENITNNGKT IIVHLNESVEIECTRPNNKTRTS IRIGPGQ FlG 19
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AFYATGOVIGDIREAYCNINESKWNETLORVOKKLKEYFPHRNITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRIITIHCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS TTLTVOARQLLSGIVOQQSNLLK
ATEAQOHMLELTVWGIKQLOAKVLALERY LKDQOLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWERET SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEDG
GEQDRNRSTRLVSGFLALVWDDLRSLCLEF IYHRLRDF ILI AARAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLAIRVGEGTDRILEFVLGICRAIRNIPTRIROG
FETALL

>703010505.120.14

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIKEAKTTLECASDAKAYEKE
VENVWATHACVPTDPNPOEMY LKNVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVKLTP
LCVTLNCTNATASNNSTTEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPEVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENI TNNAKTTIVHLNESVKIECTRPNNKTRTS IRIGPGQ
AFYATGQVIGDIRKAYCNISESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITLHCRIKQT INMWQEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS TTLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLKLIVWGIKQLOARVLALERY LKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWERET SNY TET TYELLEESQNOQFKNEQDLLALDRWN S LWNWEN T TN
WL IKTFIMIVGGLIGLRITFAVLSLYNRVROGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLEGLRRGH
EALKYLGSLYQYWGLELKRSAISLLDTLATRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>703010505.130,28

MRVMGIORNY POWWIWSMLGEWMLMICNGMAVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VHENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMYDOMAEDY T STWDOSLKPCVEMTP
LCVILNCTNATAINSSTTEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENI TNNDKTIIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGOVIGDIREAHCNISESKWNETLORVOKKLKEYFPHRNITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIRCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS TTLTVOARQLLSGIVOQQSNLLK
ATEAQOHMLELTVWGIKQLOARVLALERY LKDQOLLGMWGCSGKLICTTNVYWNSSWSNK
SYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLAIRVGEGTDRILEFVLGICRAIRNIPTRIROG
FETALL

>703010505.W30.13

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIKEAKTTLECASDAKAYERE
VENVWATHACVPTDPNPOEMY LKNVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVEMTP
LCVILNCTNATAINSSTTEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPEVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENI TNNDKTTIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGQVIGDIREAYCNISESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNNTRPITIHCRIKQT INMWQEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYRVVEVKPLGIA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS TTLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLKLIVWGIKQLOARVLALERYLKDQQLLGMWGCSGKLICTTNVYWNSSWSNK FlG 19
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TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN SLWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLETYHRLRDF ILTAARAGELLGRSSLEGLRRGH
%%%i%%GSLVQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIRQG
>703010505.153.31
MRVMGIORNY POWWIWSMLGEWMLMICNGMAVTVYYGVPVIKEAKTTLECASDAKAYERE
VENVWATHACVPTDPNPOEMYLENVTENFNMWKNDMYDOMAEDY T SLWDOSLKPCVELTP
LCVILNCTDATASNATASNATASNSS ITEGMKNCSFNITTELRDKRERKNALEYKLDIVO
LDGNSSQYRLINCNTSVITQACPRVSFDPIPTHYCAPAGY ATLECNNK TFNGTGPCNNYS
TVOCTAGIKPVVSTOLLLNGSLAEGEITTRSENTTDNGKT ITVHLNESVETECTRPSHNT
RTSTRIGPGOAFYATGOVIGDIREAHCNT SESKWNETLORVSKKLKEY FPHENITFQPSS
GGDLEITTHSFNCGGEFEFYCNTSSLENRT YMANSTETNSTRITTIRCRIKQITNMWQEVG
RAMYAPPTAGNITCISNITGLLLTRDGGNNNTETFRPGGGNMEDNWRSELYKYKVVEVEP
LGVAPTNARRRVVEREKRAVGHGAVELGFLGAAGSTMGAASITLTVORROLLSGIVOODS
NLLKAIGAQOHAMLKLTVWGIKOLOARVLALERYLKDQOLLGMWGCSGKLICTTNVYHNSS
WSNKTYGD TWDNMTWMOWERE I SNYTEMIYEL LEESQNOQRKNEQDLLALDRINS LWNHE
NITNWLWY TKTFTMIVGGLIGLRITFAVLSLVNRVROGYSPLSLOTLIPSPRGPDRPGGI
EEEGGEQDRKRSTRLVSGFLALVWDDLRSLCLFTYHRLRDFILIAARAGELLGRSSLKGL
RRGWEALKYLGSLVQYWGLELKRSAISLLDILAIAVGEGTDRILEFALGICRAIRNIPTR
TROGFETALL
>703010505.W78,15
MRVMGIQRNY POWWIWSMLGEWMLMICNGMAVTVYYGVPVWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVELTP
LCVTLOCTNATNATASNSSILEGMENCSFNITTELRDERERKNALFYKLDIVQLDGISSQ
YRLINCNTSVITQACPKVSFDPIPIHYCAPAGYAILKCNNKTFNGTGPCNNVSTVOCTHG
TKPVVSTOLLLNGSLAEGETTTRSKNITDNGKTI IVHLNESVKIECTRPSNNTRTSIRIG
PGOAFYATGOVIGDIREARCN I SESKWNETLQRVSEKLEEYFPHENITFQPSSGGDLELT
THSFNCGGEFFYCNTSSLENRTYMATSTDMANSTETNSTRITTIRCRIKQI INMWOEVGR
AMYAPPTAGNITCISNITGLLLTRDGGKNDIDTFRPEGGNMKDNWRSELYKYRVVEVKPL
GVAPTNARRRVVEREKRAVGMGAVFLGFLGRAGSTMGAAS ITLTVOARQLLSGIVQQOSN
LLEATEAQOHMLKLTVWGIKQLOARVLALERY LKDOOLLGMAGCSGKLICTTNVYWNSSW
SNETYGDTWDNMIWMOWERETSNYTELTYELLEESQNQOEKNEQDLLALDRINSLWIWEN
TTWWLWY TKTFIMIVGGLIGLRITFAVLSLVNRVROGY SPLSLQTLIPSPRGPDRPGGIE
EEGGEQDRNRSTRLVSGELALAWDDLRSLCLFTYARLRDF ILTAARAGELLGRSSLEGLR
RGWEALKYLGNLVOYWGLELKRSAISLLDTLATAVGEGTDRILEFVLGICRAIRNIPTRI
ROGFETALL
>103010505.W100, B4
MRVMGRORNY POWWIWSMLGLWMLMICNGMAVTVYYGVPVIKEAKTTLECASDAKAYERE
VENVWATHACVPTDPNPOEMYLENVTENFNMWENDMVDOMAEDY I SLWDOSLKPCVKLTP
LCVILNCTDANATASNTNATASNINATASKNS ITEEMKNCSENITTELRDKREKKYALFY
KLDIVOLDGNSSQYRLINCNTSVITQACPRVSFDPIPTHYCAPAGYATLKCNNKTENGIG
PCNNVSTVQCTAGIKPVVSTOLLLNGSLAEGET TTRSKNI TDNGKTI TVHLNESVEIECT
RPSNNTRTSIRIGPGOAFYATGOVIGDIRERHCNISESKWNETLORVSKKLKEYFPDKNI
TFQSSSGGDPEITTHSFNCGGEFEYCNTSSLENRTYMANSTDMANSTETNSTRIITIRCR
TRQITNMWORVGRAMY APPTAGNITCISNITGLLLTRDGGNSSTETFRPEGGNMKDNWRS
ELYKYKVVEVKPLGVAPTNARRRVVEREKRAVGMGAVFLGFLGAAGSTHGAASTTLTVOA
ROLLSGIVOQOSNLLKATERQOHMLKLTVWGIKQLOARVLALERYLKDOOLLGIMWGCSGK
LICTTNVYWNSSWSNKTYDDIWDNMTWMOWERET SNY TEMIYDLLEESQNQOEKNEQDLL
ALDRWNSLWNWENTTEWLWY IKTFIMIVGGLIGLRITFAVLSLVNRVROGYSPLOLQTLI
PSPRGPDRPGGIEEEGGEQDRKRSTRLVSGFLALVWDDLRSLCLFTYHRLRDFTLTAARA
GELLGRSSLKGLRRGWEALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFVL FlG 19
GICRAIRNIPTRIRQGFETALL .
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>703010505.W14.3
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATAT GGAGCATGTTAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGCGTACCTGTG
TGGARAGRAGCARARACTACTCTATTTTGTGCATCAGATGCTAARGCATATGAGARAGRA
GIGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAAAAATGTAACAGARAATTTCAACATGTGGAARAATGACATGGTGGATCAGATG
CATGAAGACGTAATTAGTTTATGGGATCAAAGCCTCAACCCATGTGTAARAGTTGACCCCA
CTCTGTGICACTCTAAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGA
ATGAARAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAARRAGAAT
GCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATARCACAAGCCTGTCCAARGGTCTCTTTTGACCCRATT
CCTATACATTATTGIGCTCCAGCTGGITATGIGATTCTAAAGTGTAATAATAAGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACRATGTACACATGGAATTAAGCCA
GIGGTTTCAACTCAACTATTGTTAAATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGAAAATATAACAAACRATGTCARAACAATAATAGTACATCTCAATGARTCTGTAAAG
ATTGAGTGTACGAGACCCAATAATAAARCAAGRACAAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGRGAAGCATATTGTAACATTART
GAARGTAAATGGAATGARACTTTACAAAGGGTAAGTAARAARTTAAARGAATACTTCCCT
CATRAGRATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACATAGC
TTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCAAGCCTGT TTAATAGGACATAT
ATGGCTARTAGTACAGATATGGCTAATAGTACAGAAACTAACAGTACACGAACCATCAAR
ATCCACTGCAGAATAARACAARTTATAAACATGTGGCAGGAGGTGGGACGAGCAATGTAT
GCCCCTCCCATTGCAGGAAACATAACATGTATATCARATATCACAGGACTACTATTGACA
AGGGATGGAGGAARARACAATACGGAGACATTCAGACCTGGAGGAGGARATATGAAGGAC
AATTGGAGAAGTGRATTATATAAATATAAAGTCGTAGRAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCAAGRAGGAGAGTGGTCGAGAGAGAARARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGTTCTTGGGAGCGGCAGGARGCACTATCGGCGCAGCATCAATAACGCTG
ACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGRAG
GCTATAGAGGCTCAACAGCATATGTTGAAACTCACGGTCTGGGGCATTARACAGCTCCAG
GCARGAGICCTGGCCTTGGARAGATACCTARAGGATCARCAGCTCCTAGGGATGTGEGEC
TGCTCTGGARAACTCATCTGCACCACTAATGTATATTGGAACTCTAGT TGCAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGTGGGAGAGAGARRTTAGCAAT
TATACAGAARTAATATATGAATTGCTTGAAGRATCACAARACCAGCAGGARAAGAATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGT TTAACATAACAAAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGTTAGGCAGGGATACTCACCTCTGICGTTG
CAGRCCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGAAGAAGRAGGT
GGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGICTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATT
GCAGCGAGAGCGGLEGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GRAGCCCTTAAGTATCTGGGRAGTCTTGTGCAGTATTGGGGCCTCGARCTAARAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTAGCAGTAGGTGAAGGAACAGATAGGATTCTA
ARRTTTGTATTAGGAATTTGTAGAGCTATCCGRAACATACCTACARGARTAAGACAGGGC
TTTGAAACAGCTTTGCTATAA

>703010505.W14.8
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATAT GGAGCATGTTAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGCGTACCTGTG
TGGARAGRAGCARARACTACCCTATTTTGTGCATCAGATGCTAARGCATATGAGARAGRA
GIGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
TTTTTAARARATGTAACAGARAATTTCAACATGTGGRAARATGACATGGTCGAT CAGATG
CATGAAGATGTAATTAGTTTATGGGATCAARGCCTCAACCCATGTGTAAAGTTGACCCCA
CTCTGTGICACTCTAAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGAGA F:|(3 :2()
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ATGAARAATTGCTCTTTCAATATAACCACAGAAT TAAGAGATAAGAGAGAGRARRAGAAT
GCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATAACACARGCCTGICCAARGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATARTARGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAART TRAGCCA
GTGGTTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATAATARTTAGA
TCTGRARATATAACAAACAATGTCARAACAATAATAGTACATCTCAATGAATCTGTAARG
ATTGAGIGTACGAGACCCAATAATRAAACAAGAGCRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACRAGTAATAGGAGACATAAGAGAAGCATATTGTARCATTAAT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAARAARTTAAAAGRATACTTCCCT
CATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGACGAGAATTTTTCTATTGCARTACATCAAGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTRATAGTACAGARACTAACAGTACACGAACCATCACA
ATCCGCTGCAGRATAARACAAATTATARACATGT GGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACA
AGGGATGGAGGAARAAACAATACGCAGACATTCAGACCTGGAGGAGGARATATGAAGGAC
AATTGGAGAAGTGAATTATATAAATATAAAGTGGTAGAAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCRAGRAGGAGAGTGGTGGAGAGAGAARAAAGAGCAGTGGGARTGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGGCAGGAAGCACTATGGGCGCAGCATCARTARCGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCAACAGCAAAGCRATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCTTGGARAGATACCTARAGGATCAACAGCTCCTAGGGATGTGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGAACTCTAGT TGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAARTTAGCAAT
TATACAGAARTAATATATGAATTGCTTGRAGRATCACAARACCAGCAGGAAAAGRATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTARCATARCARAT
TGGCTGTGGTATATAAAAATATTCATAATGATAGTAGGAGGCTTGATAGGT TTAAGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGRAGRAGRAGGT
GGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGACTTCATATTARTT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGCCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACTARRARGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTACCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGRATTTGTAGAGCTATCCGCAACATACCTACAAGAATAAGACAGGGC
TTTGRARCAGCTTTGCTATAA

>703010505.920.7
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGARAGRAGCAAARACTACTCTATTTTGTGCAT CAGATGCTAAAGCATATGAGRRAGAA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAAARATGTAACAGAAAATTTCAACATGT GGAAARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGT TTATGGGATCAAAGCCTCAAGCCATGT GTAARAGTTGACCCCA
CTCTGTGTCACTCTAAACTGTACCAATGCTAATGCCAGCAATAARCAGTATAATAGAGGGA
ATGAAAAATTGCTCTTTCAATATAACCACAGAAT TAAGAGATAAGAGAGAGAAARAGAAT
GCACTTTTTTATAAACTTGATATAGTACRACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATAACACAAGCCTGICCAARGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATARTAAGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAART TRAGCCA
GTGGTTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGARGGAGAGATAATARTTAGA
TCTGRARATATAACAAACAATGGCARAACAATAATAGTACATCTCAATGAATCTGTAARG F:lca :2()
ATTGAGIGTACGAGACCCAATAATRAAARCAAGAACRAGTATAAGAATAGGACCAGGACAA CONTlINUED
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GCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGTARCATTAGT
GAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAARAARTTAAAAGRATACTTCCCT
CATAAGAATATAACATTTCRACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGAGGAGAATTTTTCTATTGCARTACATCAAGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTRATAGTACAGAAACTAACAGT ACACGAATCATCACA
ATCCACTGCAGRATAARACAAATTATARACATGT GGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACA
AGGGATGGAGGAARAARCAATACGCAGACATTCAGACCTGGAGGAGGARATATGRAGGAC
AATTGGAGRAGTGRATTATATARATATAAAGTGGTAGAAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCRAGRAGGAGAGTGGTGGAGRGAGAARARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGT TCT TGGGAGCGECAGGARGCACTATGGGCGCAGCATCARTARCGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGAAACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCTTGGAAAGATACCTARAGGATCAACAGCTCCTAGGGATGTGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGRACTCTAGTTGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAART TAGCAAT
TATACAGAAATAATATATGAATTGCTTGRAGAAT CACAARACCAGCAGGAAAAGAATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATARCARAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGT TTARGARTA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGI TG
CAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGRAGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGACTTCACATTAATT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGARCTARRAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCARTACCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGRATTTGTAGAGCTATCCGCAACATACCTACRAGAATAAGACAGGGC
TTTGRARCAGCTTTGCTATAA

>703010505.W20.26
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGARAGAAGCARAAACTACTCTATTTTGTGCAT CAGATGCTAAAGCATATGAGRRAGAA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAAAAATGTAACAGAAARTTTCAACATGTGGRAAAATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGT TTATGGGATCAARGCCTCAAGCCATGT GTARAGTTGACCCCA
CTCTGTGTCACTCTAARCTGTACCAATGCTACTGCCAGCAATATCAGTATAATAGAGGGA
ATGAAAAATTGCTCTTTCAATATAACCACAGAAT TAAGAGATAAGAGAGAGRAARAGAAT
GCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTA
ATAAATTGTARTACCTCAGTCATAACACAAGCCTGICCAARGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATARTAAGACATTC
ACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGAART TRAGCCA
GTGGTTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATARTART TAGA
TCTGRAAAATATAACAAACAATGGCAAAACAATAATAGTACATCTCAATGAATCTGTAARG
ATTGAGIGTACGAGACCCAATAATAAAACAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGATATAAGAGAAGCATATTGTAACATTAGT
GAAAGTAAATGGAATGAAACTTTACAAAGGGTAAGTAAAAAATTAAAAGRATACTTCCCT
CATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACAACACATAGC
TTTAATTGTGGAGGAGAATTTTTCTATTGCARTACATCAAGCCTGTTTAATAGGACATAT
ATGGCTAATAGTACAGATATGGCTRATAGTACAGRAACTAACAGT ACACGAATCATCACA
ATCCACTGCAGRATAARACAARTTATARACATGTGGCAGGAGGTGGGACGAGCARTGTAT
GCCCCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACA FlG 20
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AGGGATGGAGGAARAARCAATACGCAGACATTCAGACCTGGAGGAGGARATATGRAGGAC
AATTGGAGAAGTGAATTATATARATATAAAGTGGTAGAAGTTAAGCCATTAGGAGTAGCA
CCCACTAATGCRAGRAGGAGAGTGGT GGAGRGAGAARARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGI TCT TGGGAGCGGCAGGARGCACTATGGGCGCAGCATCAARTAACGCTG
ACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCAACAGCAAAGCRATTTGCTGAAG
GCTATAGAGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAG
GCAAGAGTCCTGGCCTTGGAAAGATACCTARAGGATCAACAGCTCCTAGGGATGTGGGGEC
TGCTCTGGARAACTCATCTGCACCACTARTGTATATTGGAACTCTAGTTGGAGTAATARA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGAART TAGCAAT
TATACAGAAATAATATATGAATTGCTTGRAGRAT CACAARACCAGCAGGAAAAGRATGAA
CAAGATTTACTAGCATTGGACAGATGGAACAGTCTGIGGAATTGGTTTARCATAACARAT
TGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGT TTARGAATA
ATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGICGITG
CAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGRAGRAGRAGGT
GGAGAGCAAGACAGRAACAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGG
GACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGAT TGAGAGACTTCATATTAATT
GCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGG
GAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACTARRAAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATACCAGTAGGTGAAGGAACAGATAGGATTCTA
GAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACAAGAATAAGACAGGGC
TTTGRARCAGCTTTGCTATAA

>703010505.120, 9
ATGAGAGTGATGGCGATACAGAGGRATTATCCACARTGGTGGATATGGAGCATGTTAGGL
TTTTGGATGCTARTGATT TG TAATGGGATGTGGGTCACAGTCTACTATGEGGTACCTGTG
TGGAAAGAAGCARARACTACTCTATTTTGTGCATCAGATGCTARAGCATATGAGRAAGAA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCACRAGARATG
GTTTTAALAAATGTAACAGAARATTTCAACATGTGGRARAATGACATGGTGGATCAGATG
CATGAAGATGTARTTAGT TTATGGGATCARAGCCTCAAGCCATGTGTARAGTTGACCCCA
CTCTGTGTCACTCTAARCTGTACCAATGCTGCCAGCAATAGCAGTATAATAGAGGGAATG
ARARATTGCTCTTTCARTATAACCACAGARTTAAGAGATARGRGAGAGEARAAGAATGCA
CTTTTTTATARACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGTATAGAT TARTA
ARTTGTARTACCTCAGTCATAACACAAGCCTGTCCAARGGTCTCTTTTGACCCARTTCCT
ATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAARGTGTAATARTAAGACATTCACT
CGAACAGGACCGTGTARTAATGTCAGCACAGTACAATGTACACATGGRAT TRAGCCAGTG
GTTTCAACTCAACTATTGTTAAATCGTAGCCTAGCAGARGGAGAGATAATART TAGATCT
GAARATATAACAAACARTGCCARAACAATAATAGTACATCTCAATGAATC TGTARAGATT
GAGTGTACGAGACCCAATAATAARACAAGAACARGTATAAGARTAGGACCAGGACAAGCA
TTTTATGCAACAGGACAAGTAATAGGAGACATAAGARARGCATATTGTARCAT TAATGAA
AGTAANTGGAATGARACTTTACAARGGGTAAGTAARARATTARAAGRATACT TCCC TCAT
ARGRATATAACATTTCAACCATCCTCAGGAGGGGACCTAGRARTTACAACACATAGCTT
A TTGTGGAGGAGAATTTTTCTATTGCAATACATCAAGCCTGT TTARTAGGACATATATG
GCTAATAGTACAGATATGGCTAATAGTACAGAAACTAACAATACACGRACCATCACAATC
CACTGCAGRATARARCEARTTATAAACATGTGGCACGAGGTGGGACGAGCARTGTATGLC
CCTCCCATTGCAGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACAAGG
CATGGAGGAARARACARTACGGAGACATTCAGACCTGGAGGAGGAAATATGRAGGACAAT
TGGAGAAGTGART TATATAAATATARAGTGGTAGARGTTARGCCATTAGGAGTAGCACCC
ACTAATGCAAGAAGGAGAGTGGTGGRARGAGARARAR GAGCAGTGGGARTGGAGCTRTG
TTCCTTGEGT TCTT66GAGCGECAGGAAGCAC TATGRGCGCAGCATCAATAACGCTGACG
GTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAGCAARGCARTTTGCTGAAGGCT
ATAGAGGCTCEACAGCATATGTTGARACTCACGGTCTGGGGCATTARACAGCTCCAGRCA
AGAGTCCTGGCCTTGGARAGATACCTARAGGATCAACAGCTCCTAGGRATETRE6GCTEC | (G, 20
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TCTGGAARACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAARAACT
TATGGTGATATTTGGGATAACATGACCTGGATGCAGTGGGAGAGAGARATTAGCAATTAT
ACAGARATAATATATGAATTGCTTGAAGARTCACARARCCAGCAGGAARAGRATGAACAA
GATTTACTAGCATTGGACAGATGGAACAGTCTGT GGRATTGGTTTAACATAACAARTTGG
CTGTGGTATATARARATATTCATAATGATAGTAGGAGGCTTGATAGGT TTAAGRATAATT
TTTGCTGTGCTTTCTTTAGTAAATAGAGT TAGGCAGGGATACTCACCTCTGTCGTTGCAG
ACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGAAGAAGAAGGTGGA
GAGCAAGACAGARACAGATCRACGCGATTAGTGAGCGGATTCTTAGCGCTTGCCTGGGAC
GACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTGCA
GCGAGAGCGGGGGARCTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATCGGAA
GCCCTTAAGTATCTGGGRAGTCTTGTGCAGTATTGGGCCCTGGAACTAAARAGGAGTGCT
ATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGATAGGAT TCTAGAR
TTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACAAGRATAAGACAGGGCTTT
GAAACAGCTTTGCTATAA

>703010505.130.12
ATGAGAGTGATGGGGATACAGAGGAATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTARTGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTG
TGGARAGRAGCARAAACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGAA
GIGCATRATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACAAGRAATG
GITTTARAARATGTRACAGARAATTTCAACATGT GGRAARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCRAGCCATGTGTAARGTTGACCCCA
CTCTGTGTCACTCTRAACTGTACCAATGCTACTAATGCTACTGCCAGCARTAGCAGTATA
ATAGAGGGRATGARAAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAG
AARAAGAATGCACTTTTTTATAAACTTGATATAGTACAACTAGATGGCAACTCTAGTCAG
TATAGATTAATARATTGTAATACCTCAGTCATAACACAAGCCTGTCCAAAGGTCTCTTTT
GACCCARTTCCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATAAT
AAGACATTCACTGGRACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATGGA
ATTAAGCCAGTGGTTTCARCTCAACTATTGITAAATGGTAGCCTAGCAGAAGGAGAGATA
ATAATTAGATCTGAAAATATAACAAACAATGACAARACAATAATAGTACATCTCAATGAR
TCTGTAAAGATTGAGTGTACGAGACCCAGTAATAAAACAAGAACAAGTATAAGAATAGGA
CCAGGACAAGCATTTTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGT
AACATTAGTGAAAGTARATGGAATGAAACTTTACARAGGGTAACTARARAATTARAAGAR
TACTTCCCTCATRAGRATATAACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACA
ACACATAGCTTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCAAGCCTGITTAAT
AGGACATATATGGCTAATAGTACAGATATGGCTAATAGTACAGRAACTAACAGTACACGA
AACATCACRATCCACTGCAGRATARAACAAATTATAARCATGTCGCAGGAGGT GGGACGA
GCARTGTATGCCCCTCCCATTGCAGGAARCATARCATGTATATCAAATATCACAGGACTA
CTATTGACAAGGGATGGAGGRAARAACGATACGGAGACATTCAGACCTGGAGGAGGAAAT
ATGAAGGATAATTGGAGARGTGAATTATATAARTATARAGTGGTAGAAGT TAAGCCAT TA
GGAGTAGCACCCACTAATGCAAGAAGGAGAGT GGTGGAGAGAGARAARAGAGCAGT GGGA
ATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCGGCAGGRAGCACTATGGGCGCAGCATCA
ATAACGCTGACGGTACAGGCCAGACAARTTATTGTCTGGTATAGIGCAACAGCARAGCAAT
TTGCTGAAGGCTATAGAGGCTCARCAGCATATGTTGARACTCACGGTCTGGGGCATTARA
CAGCTCCAGGCAAGAGTCCTGGCCTTGGAAAGATACCTARAGGAT CARCAGCT CCTAGGG
ATGTGGGGCTGCTCTGGAARACTCATCTGCACCACTAATGTATAT TGGAACTCTAGTTGG
AGTAATAARACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGTGGGAGAGAGAR
ATTAGCAATTATACAGAARTAATATATGARTTGCTTGAAGAATCACAARACCAGCAGGAR
AAGAATGAACAAGATTTACTAGCATTGGACAGATGGAARCAGTCTGTGGRATTGGITTAAC
ATAACAAATTGGCTGTGGTATATAAARATATTCATAATGATAGTAGGAGGCTTGATAGGT
TTAAGAATAATTTTTIGCTGTGCTTTCTTTAGTAAATAGAGT TAGGCAGGGATACTCACCT
CTGTCGTTGCAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGAATCGAA (IZ:(!I\CI%'INgE(I)D
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GAAGAAGGTGGAGAGCAAGACAGAARCAGATCAACGCGAT TAGTGAGCGGATTCTTAGCG
CTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTC
ATATTRATTGCAGCGAGAGCGGGGCAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGG
AGAGGATGGGRAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTAT TGGGGCCTGGAACTA
AAAAGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGARCAGAT
AGGATTCTAGAATTTATATTAGGART TTGTAGAGCTATCCGCAACATACCTACARGARTA
AGACAGGGCTTTGRAACAGCTTTGCTATAA

>703010505.130, 19
ATGAGACTGATGCGGATACAGAGGARTTATCCACRATGGTGGATATGGAGCATGT TAGGC
TTTTGGATGC TRATGATTTGTAATGGEATGTGGETCACAGTCTACTATGGRGTACCTGTG
TCGARAGRAGCAAARACTACTCTATTTTGTGCATCAGATGCTARAGCATATCAGARAGAR
GTGCATARTGICTGGECTACACATGCCTGTGTACCCACAGACCCCAATCCACAAGARATG
CTTTTARARAATGTAACACARAATTTCARCATGT GGARAARTGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGCATCARAGCCTCAAGC CATGTGTARAGTTGACCCCA
CTCTGIGICACTCTARACTGTACCAATCCTACTGCCAGARACTGTACCRATGCTACTGLC
AGCAATAGCAGTATAATACAGGGRATGARARATTCCTCTTTCAATATAACCACAGAAT TA
AGAGATAAGAGACAGAARAAGARTCCACTTTTTTATARACTTGATATAGTACAACTAGAT
CGCAACTCTAGTCAGTATAGATTAATARATTGTAATACCTCAGTCATAACACRAGCCTCT
CCARAGETCTCTTTTGACCCAATTCCTATACATTATTGTGCTCCAGCTGGT TATGCGATT
CTAAAGTGTAATARTARGACATTCACTGGARCAGGACCGTGTRATAATGTCAGCACAGTA
CAATGTACACATCGAATTAAGCCAGTGGTTTCAACTCAAC TATTGT TARATCETAGCCTA
CCAGRAGGAGAGATAATARTTAGATCTGRARATATAACAAACEGTGGCARARCARTARTA
CTACATCTCAATGAATCTGTAAAGATTGAGTGTACGAGACCCAATAATARALCARGAACA
AGTATAAGRATACGACCAGGACARCCATT TTATGCAACAGGACAAGTAATAGGAGACATA
AGAGAAGCATATTGTAACATTAGI GRAAGTAARTGGARTGARACT TTACRARGGGTRAGT
ARARAATTAARAGRATACTTCCCTCATAAGRATATAACATTTCARCCATCATCAGGAGGS
CACCTAGARATTACAACACATAGCTTTARTTGTGGACGAGRATTTTTCTATTGCEATACA
TCRAGCCTGTTTAATAGGACATATATGECTAA TAGTACAGATATGGCTRATAGTACAGAR
ACTAACAGTACACGAATCATCACAATCCACTGCAGRATARAACARATTATARACATGTGG
CAGGACETGRGACGAGCARTGTATCCCCCTCCCATTCCAGGARACATAACATGTATATCA
AGTATCACAGGACTACTATTGACAAGCGATCGAGGACRARACRATACGGAGACATTCAGA
CCTGGAGGAGGRARTATGRAGGACARTTGGAGAAGTCAATTATATARA TATARAGTGGTA
GEAGTTARGCCATTAGGAGTAGCACCCACTARTGCARGARGGAGAGTGGTGCAGAGAGAA
ARAAGACCAGTGEGAATGGGACCTCTGTTCCT T6GET TCT TGGGACCGCCAGRARGCACT
ATGGGCCCAGCATCAATAACGCTGACGGTACAGGCCAGACARTTATTGTCTGRTATAGTG
CEACACCARAGCARTTTCCTGAAGCCTATAGAGGCTCAACAGCATATGTTGARACTCACG
GTCTGGCGCATTAAACAGCTCCAGGCAAGAGTCCTGGCCTTCGARAGATACCTARAGGAT
CEACAGCTCCTACGGATGTCGECCTCCTCTCGAARACTCATCTGCACCACTAATGTATAT
TGGAACTCTAGTTGGAGTAATAARACTTATCGTGATATT TGGGATAACATGACCTGGATG
CAGTGCCAGAGAGRAATTAGCAATTATACAGARA TRATATATGAATTGCTTGAAGAATCA
CAAAACCAGCAGGAAARGRATGARCAAGTTTACTAGCATTCGACAGATGGARCAGTCTG
TGGAATTGGT TTAACATARCARATTGGCTGTGGTATATAARARTATTCATAATGATAGTA
CGAGGCTTGATACGTTTARGAATAATTTTTCCTGTGT TTTCTTTAGTARATAGAGT TACG
CAGGGATACTCACCTCTATCGTTGCAGACCCTTATCCCARGCCCGAGGGGACCAGACAGG
CCCGGACGAATCCAAGAAGAAGETGGAGAGCAAGACAGARACAGATCARCGCGATTAGTG
AGCGGATTCTTAGCGCTTGTC TGRCACGACCTCCGEAGCCTGTGCCTTTICATCTACCAC
CGATTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGCGAACTTCTGGGACGCAGCAGT
CTCAAGGGACTACGGAGACCATCOCARGCCCTTARGTATCTCGGARGTCTTGTGCAGTAT
TGGCECCTCEARCTRARARGCAGTGCTATTAGTC TAT TGEATACCCTAGCAATAGCAGTA
CGTGRAGGAACACATAGGATTCTACAATTTCTAT TACGAATTTGTAGAGC TATCCGCAAC
ATACCTACAAGAATRAGACAGGGCTT TGARACAGCTT TGCTATA FIG. 20
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>703010505.W53.19
ATGAGAGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGITAGGC
TTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGIG
TGGARAGRAGCAAARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGRRAGAA
GTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCACRAGRARTG
GITTTAAAAAATGTAACAGAAAATTTCAACATGTGGAAAAATGACATGGTAGATCAGATG
CATGAAGATGTAATTAGT TTATGGGATCAARGCCTCAAGCCATGT GTAARGTTGACCCCA
CTCTGTGTCACTCTAAACTGTACCGATGCTACTGCCAGCAATGCTACTGCCAGCAATGCT
ACTGCCAGCARTAGCAGTATAATAGAGGAAATGAARARTTGCTCTTTCAATATARCCACA
GAATTAAGAGATAAGAGAGAGARARAGAATCCACTTTTTTATARACTTGATATAGTACAA
CTAGATGGCAACTCTAGICAGTATAGATTARTARATTGTAATACCTCAGCCATARCACAA
GCCTGTCCAAAGGTCTCTTTTGACCCAATTCCTATACATTATTGT GCTCCAGCTGGTTAT
GCGATTCTAAAGTGTAATARTAAGACATTCAATGGAACAGGACCGTGTAATAATGTCAGC
ACAGTACAATGTACACATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGTTARATGGT
AGCCTAGCAGRAGGAGAGATAATAATTAGATCTGARAATATAACAGACAATGGCRAARCA
ATAATAGTACATCTCAATGAATCTGTAAAGATTGAGTGTACGAGACCCAGTAATRACACA
AGRACRAGTATAAGAATAGGACCAGGACRAGCATTTTATGCAACAGGACRAGTARTAGGA
GACATAAGAGAAGCACATTGTARCATTAGTGAAAGTAAATGGAATGARACTTTACRARGG
GTAAGTAAAAAATTAAAAGAATACTTCCCTCATAAGAATATAACATTTCRACCATCCTCA
GGAGGGCACCTAGARATTACAACACATAGCTTTAATTGTGGAGGAGRATTTTTCTATTGC
AATACATCAAGCCTGTTTAATAGGACATATATGGCTAATAGTACAGRAACTAACAGTACA
CGAATCATCACRATCCACTGCAGAATARAACAARTTATAAACATGTGGCAGGAGGTGGGA
CGAGCAATGTATGCCCCTCCCATTGCAGGARACATAACATGTATATCAARTATCACAGGA
CTACTATTGACRAGGGATGGAGGAAATAACRATACGGAGACATTCAGACCTGGAGGAGGA
AATATGAAGGACAATTGGAGAAGTGAATTATATAARTATAAAGTGGTAGRAGI TRAGCCA
TTAGGAGTAGCACCCACTAATGCAAGAAGGAGAGTGGTGGAGAGAGAAAARAGAGCAGIG
GGAATGEGAGCTGTGTTCCTTGEGTTCTTGCGAGCGECAGGAAGCACTATGGGCGCAGCA
TCAATAACGCTGACGGTACAGGCCAGACRATTATTGTCTGGTATAGTGCARCAGCARAGC
AATTTGCTGARGGCTATAGAGGCTCAACAGCATATGT TGARACTCACGGTCTGGGGCATT
AARCAGCTCCAGGCAAGAGTCCTGGCCTTGGAAAGATACCTAAAGGATCAACAGCTCCTA
GGGATGIGGGGCTGCTCTGGAARACTCATCTGCACCACTARTGTATATTGGARCTCTAGT
TGGAGTAATAAAACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGTGGGAGAGA
GAAATTAGCAATTATACAGAAATAATATATGAATTGCTTGAAGAATCACAAARCCAGCAG
GAARAGAATGAACAAGATTTACTAGCATTGGACAGATGGAACAGT CTGTGGARTTGGTTT
AACATAACRAACTGGCTGTGGTATATARAAATATTCATAATGATAGTAGGAGGCTTGATA
GGTTTAAGRATAATTTTTGCTGTGCTTTCTTTAGTAAATAGAGTTAGGCAGGGATACTCA
CCTCTGICTTTGCAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGARTC
GAAGAAGAAGGTGGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTA
GCGCTTGCCTGRGACGACCTGCGGAGCCTGIGCCTTTTCATCTACCACCGATTGAGAGAC
TTCATATTAATTGCAGCGAGAGCGGGGGRACTTCTGGGACGCAGCAGTCTCAAGGGACTA
CGGAGAGGGTGEGAAGCCCTTARGTATCTGCGAAGTCTTGTGCAGTAT TGGGGCCTGRAA
CTARAAGGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGRAGGAACA
GATAGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACARGA
ATAAGACAGGGCTTTGRARCAGCTTTGCTATAA

>703010505.153.13
ATGAGAGTGATGGGGAGACAGAGGARTTATCCACARTGGTCGATATGGAGCATGTTAGGL

TTTTGGATGC TAATGATTTGTAATGGGATGTGGETCACAGTCTACTATGGEGTACCTGTG
TGGARAGRAGCAARRACTACTCTATTTTGTGCATCAGATGCTARAGCATATGAGARAGAR
GIGCATARTGICTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCACAAGEARTG
GTTTTARALAATGTAACAGARAATTTCAACATGTGGARAARTGACATGGTGGATCAGATG
CATGRAGATGTAATTAGITTATCGGATCAARGCCTCARGCCATGTRTAARGTTCRCCCCE (@G, 20
CTCTGTGTCACTCTARACTGTACCGATGCTACTGCCAGCRATGCTACTGCCAGCERTAGC - ONTINUED
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AGTATAATAGAGGGAATGAATAGTAGTATAATAGAGGGAATGARAAATTGCTCTTTCAAT
ATRACCACAGRATTAAGAGATAAGAGAGAGAARAAGAATGCACTTTTTTATAAACTTGAT
ATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTAATAARTTGTAATACCTCAGTC
ATAACACAAGCCTGTCCAAAGGTCTCTTTTGACCCRATTCCTATACATTATTGTGCTCCA
GCTGGTTATGCGATTCTAAAGTGTARTAATAAGACATTCAATGGAACAGGACCGTGTAAT
AATGTCAGCACAGTACRATGTACACATGGAATTAAGCCAGTGGTTTCARCTCAACTATTG
TTAARTGGTAGCCTAGCAGAAGGAGAGATAATAATTAGAT CTGAAAACATAACAGACART
GGCAAAACAATAATAGTACATCTCAATGAATCTGTARAGATTGAGTGTACGAGACCCAGT
AATAACACAAGRACAAGTATAAGAATAGGACCAGGACARAGCATTTTATGCAACAGGACAA
GTAATAGGAGACATAAGAGRAGCACATTGTRACATTAGTGARAGTAAATGGARTGRAACT
TTACAARGGGTAAGTGARAAATTAARAGRATACTTCCCTCATAAGAATATAACATTTCAA
CCATCCTCAGGAGGGGACCTAGRAATTACARCACATAGCT TTAATTGT GGAGGAGRATTT
TTCTATTGCAATACATCAAGCCTGTTTARCAGGACATATATGGCTACTAGTACAGATATG
GCTAATAGTACAGARACTARCAGTACACGARTCATCACAATCCGCTGCAGAATARAACAA
ATTATAAACATGTGGCAGGAGGTGCGACGAGCAATGTATGCCCCTCCCATTGCAGGAAAC
ATAACATGTATATCAAATATCACACGACTACTATTGACAAGGGATGGAGGARAARACAAT
ACGGAGACATTCGAGACATTCAGACCTGGAGGAGGAAATATGAAGGACRATTGGAGAAGT
GAATTATATAARTATARAGTGGTAGAAGT TAAGCCATTAGGAGTAGCACCCACTRATGCA
AGRAGGAGAGTGGTGGAGAGAGRARAAAGAGCAGTGCGAATGGGAGCTGTGTTCCTTGRG
TTCTTGGGAGCGCCAGGRAGCACTATGGGCCCAGCATCAATAACGCTGACGGTACAGGLC
AGRCARTTATTGTCTGGTATAGTGCAACAGCARAGCAATTTGCTGAAGGCTATAGAGGCT
CAACAGCATATGTTGAAACTCACGGTCTGGGGCATTAAACAGCTCCAGGCAAGAGTCCTG
GCCTTGGARAGATACCTAARGGATCAACAGCTCCTAGGGATGTGGGECTGCTCTGGARAA
CTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAAAACTTATGGTGAT
ATTTGGGATAACATGACCTGGATGCAGTGGGAGAGAGARATTAGCGATTATACAGAARTA
ATATATGAATTGCTTGRAGRATCACAARACCAGCAGGARAAGAATGRACRAGATTTACTA
GCATTGCACAGATGGAACAGTCTGTGGAATTGGTTTAACATAACAAAT TGGCTGTGGTAT
ATRAARATATTCATAATGATAGTACGAGGCTTGATAGGTTTAAGAATARTTTTTGCTGTG
CTTTCTTTAGTAAATAGAGTTAGGCAGGGATACTCACCTCTGTCGTTACAGACCCTTAIC
CCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCCAAGAAGRAGGTGGAGAGCAAGAC
AGRAACAGATCAACGCGATTAGTGAGCGGATTCT TAGCGCTTGCCTGGGACGACCTGCGG
AGCCTGIGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTGCAGCGAGAGCG
GGGGAACTTCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGGGRAGCCCTTAAG
TATCTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACTARARAGGAGTGCTATTAGTCTA
TTGGATACCCTAGCAATAGCAGTAGGTGRAGGAACAGATAGGATTCTAGAATTTGTATTA
GGé%TTTGTAGAGCTATCCGCAACATACCTACAAGAATAAGACAGGGCTTTGAAACAGCT
TTGCTATAA

>703010505.778.1
ATGAGAGTGATGEGGATACAGAGGAATTATCCACARTGGTGGATATGGAGCATGTTAGCL
TTTTGGATGCTARTGATT TGTAATCGGATGICGGTCACAGTCTACTATCGETACCTGTG
TGGARAGARGCARARACTACTCTATTTTGTCCATCAGATGCTARAGCATATGAGRARGAA
CTGCATAATGTCTGGGCTACACATCCCTGTCTACCCACAGRCCCCAATCCACRAGRARTG
CTTTTAARAARTGTAACACAARATTTCAACATGTGGR ARARTGACATGGTCGATCAGATG
CATGAAGATGTARTTAGI TTATGGCATCARAGCCTCAAGCCATGTGTARGGT TGACCCCE
CTCTGIGTCACTCTAARCTGTATCARTGCTACTAATGCTACTGCCAGCAR TRACAGTATA
TTAGAGGGAATGAAAATTGCTCTTTCAATATAGCCACAGAATTAAGAGA TAAGAGAGAG
ARARAGAATGCACTTTTTTATARACT TGATATAGTACRACTAGATGGCAACTCTAGTCAG
TATAGATTAATARATTGTARTACCTCAGTCATAACACAAGCCTGTCCAARGGTCTCTTTT
GACCCAATTCCTATACATTATTGTCC TCCAGCTGGITATGCGAT TCTAARGTGTAATAAT
AGACATTCAATGGRACAGGACCGTGTRATARTGTCAGCACAGTACAATGTACACATGGA
ATTRAGCCAGTGETTTCARCTCARCTATTGT TARATCGTAGCCTAGCAGRAGGAGAGATA
ATARTTAGATCTARARATATAACAGACARTGGCAARACARTARTAGTACATCTC2ATERE. |G, 20
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TCTGTARAGATTGAGTGTACGAGACCCAGTAATAACACAAGAACRAGTATAAGAATAGGA
CCAGGACAAGCATTTTATGCAACAGGACAAGTAATAGGRAATATAAGAGRAGCACATTGT
AACATTAGTGRAAGTARATGGRATGAAACTTTACAAAGGGTAAGTAAARAATTARAAGAR
TACTTCCCTGATAAGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGAAATTACA
ACRCATAGCTTTAGTTGTGGAGGAGARTTTTTCTAT TGCARTACATCARGCCTGTTTAAT
AGGACATATATGGCTACTAATACAGATATGGCTAATAGTACAGAAACTAACAGTACACGA
ATCATCACAATCCGCTGCAGARTARGACARATTATAAACATGTGGCAGGAGGTGGGACGA
GCARTGTATGCCCCTCCCATTGCAGGARACATAACATGTATATCAAATATCACAGGACTA
CTATTGACAAGGGATGGAGGAGRARACRATACGGAGACATTCGAGACATTCAGACCTGGA
GGAGGARATATGAAGGACAATTGGAGAAGT GRATTATATAARTATAAAGTGGTAGRAGTT
AAGCCATTAGGAGTAGCACCCACTAATGCAAGRAGGAGAGT GGTGGAGAGAGARRARAGA
GCAGTGGGAATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCGGCAGGRAGCACTATGGRC
GCAGCATCAATAACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAACAG
CAARGCAATTTGCTGAAGGCTATAGAGGCTCAACAGCATATGTTGAAACTCACGGICTGG
GGCATTAAACAGCTCCAGGCAAGAGTCCTGGCCTTGGARAGATACCTAARGGATCAACAG
CTCCTAGGGATGTGEGGCTGCTCTGGAARACTCATCTGCACCACTAATGTATAT TGGAAC
TCTAGTTGGAGTAATAARACTTATGGTGATATTTGGGATAACATGACCTGCATGCAGTGG
GAGRGAGAAATTAGCAATTATACAGAACTARTATATGARTTGCTTGAAGRATCACRARAC
CAGCAGGAARAGAATGAACAAGATTTACTAGCATTGGACAGATGCAACAGTCTGTGGAAT
TGGTTTAACATAACRAATTGCCTGTGGTATATARAARTATTCATAATGATAGTAGGAGGC
TTGATAGGTTTAAGRATAATTTTTGCTGTGCTTTCTTTAGTARATAGAGTTAGGCAGGGA
TACTCACCTCTGTCATTGCAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGA
GGARTCGAAGAAGAAGGTGGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGA
TTCTTAGCGCTTGCCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTG
AGRGACTTCATATTAATTGCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAG
GGACTACGGAGAGGGTGGGAAGCCCTTAAGTATCTGEGRAGTCTTGTGCAGTAT TGGGGC
CTGGAACTARAAAGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAA
GGARCAGATAGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCT
ACRAGAATAAGACAGGGCTTTGAARCAGCTTTGCTATAA

FIG. 20
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>103010505.W14.3

MRVMGLORNY POWHLWSMLGF HMLML CNGHV TV Y YGVPVWKEAK TTLFCASDAKAYEKE
VHNVAATHACVPTDPNPOEMY LNV ENFNMITKNDMVDOMHEDV I SLWDQSLKPCVL TR
LCVTLICTHATASNSS T1EGURNCSFNITTELRDKREKKNALF TKLDIVOLDGNS SQYRL
INCNTSVI TQACPKVSFDPIPIHYCAPAGYVILKCNNKTFTGTGRCNNVSTVOCTHGIKP
VVSTOLLLNGSLAEGELT IRSENI THNVKT 1 TVHLNESVKIECTREINKTRTSIRIGPCO)
AFYATGOVIGDIREAYCNINESKWNETLORVSKKLKE YFPRKNI TFOPSSGGDLEI TTHS
FCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT IK IRCRIKQT THMHQEVGRANY
APPIAGNITCISNITGLLLTRDGGENNTETERPGGGHMKDNHRSELYK YK VVEVKPLGVA
PTNARRRVVEREKRAVGHGAVFLGFLGARGS TMGAAS ITLTVOAROLLSGIVOOQSNLLK
ATEAQORMLXLIVIGIKQLORRVLALERYLKDQOLLGUWGCSGKLICTTNVYWNSSHSNK
TYGDLWDNMTHMOWEREL SY TET TYELLEESONOQRKNEQDLLALDRWNSLWNWENTTH
WLY IKIF IMIVGGLIGLRI IFAVLSLVNRVROGY SPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRIRSTRLVSGFLALVWDDLRSLCLFIYHRLRDF 1LIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYHGLELKRSAISLLDTLAIAVGEGTDRILKFVLGICRAIRNIPTRIR)G
FETALL

>103010505.714.8

MRVMGLORNY POWHLWSMLGE LM CNGHV TV Y YGVPVWKEAK TTLFCASDAKAYEKE
VHNVAATHACVPTDPNPOEMF LNV ENFNMITKNDMVDOMHEDV I SLWDQSLKPCVLTR
LCVTLNCTHATASNSS I1ERMENCSFNITTELRDKREKKNALF YK LDIVOLDGNSSQYRL
INCNTSVI TQACPKVSFDPIPIHYCAPAGYAT LKCNIKTF TG TGRCNIVSTVOCTHGIKP
VVSTOLLLNGSLAEGELT IRSENI THNVKTITVHLNESVKIECTRPUNKTRASTRIGPG)
AFYATGOVIGDIREAYCHINESKNNETLORVSKKLKEY FPHENITFOPSSGGDLEITTHS
FCGGEFFYCNTS SLENR TYMANSTDMANSTETNSTRT IT IRCRIKQT IHMHQEVGRAIY
APPIAGNITCISNITGLLLTRDGGENNTETERPGCGHMKDNHRSELYK YKUVEVKPLGVA
PTNARRRVVEREKRAVGHGAVFLGFLGARGS TMGAAS ITLTVOAROLLSGIVOOQSNLLE
ATEAQOHMLXLIVHGIKQLORRVLALERYLKDQOLLGUWGCSGKL ICTTNVYWNSSHSNK
TYGDLWDNMTHMOWEREL SHY TET IYELLEESONOQRKNEQDLLALDRWNSLWNWEN TN
WLY IKIFIMIVGGLIGLRI IFAVLSLVNRVROGY SPLSLOTLIPSPRGPDRPGGIEREG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFIYHRLRDF 1LIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLAIAVGECTDRILEFVLGICRAIRNIPTRIR)G
FETALL

>103010505.%20,7

MRVMGLORNY POWHLHSMLGE HMLML CNGHV TV Y YGVPVWKEAK TTLFCASDAKAYEKE
VHNVAATHACVPTDPNPOEMY LNV ENFWMIKNDHVDOMHEDV I SLWDQSLKPCVL TR
LCVTLICTHANASNS T1EGURNCSFNITTELRDKREKKNALF TKLDIVOLDCNS SOYRL
INCNTSVI TQACPKVSFDPIPIHYCAPAGYAT LKCNNKTFTGTGRCNNVSTVOCTHGIKP
VVSTOLLLNGSLAEGELT IRSENI THNGKT 1 IVHLNESVKIECTREINKTRTSIRIGPCO)
AFYATGOVIGDIREAYCNISESKWNETLORVSKKLKE YFPRKNI TFOPSSGGDLEI TTHS
FCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRI ITIECRIKQT TNMAQEVGRANY
APPIAGNITCISNITGLLLTRDGGENNTETERPGGGHMKDNHRSELYK YK VVEVKPLGVA
PTNARRRVVEREKRAVGHGAVFLGFLGARGS TMGAAS ITLTVOAROLLSGIVOOQSNLLK
ATEAQORMLXLIVIGIKQLORRVLALERYLKDQOLLGUWGCSGKLICTTNVYWNSSHSNK
TYGDLWDNMTHMOWEREL SY TET TYELLEESONOQRKNEQDLLALDRWNSLWNWENTTH
WLY IKIF IMIVGGLIGLRI IFAVLSLVNRVRQGY SPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRIRSTRLVSGFLALVWDDLRSLCLFIYHRLRDF TLIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYHGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIR)G
FETALL

>103010505.%20.26

MRVMGLORNY POWHLWSMLGE MM CNGHV TV Y YGVPVWKEAK TTLFCASDAKAYEKE
VHNVATHACVPTDPNPQEMY LNV ENFNMITKNDMVDOMHEDV SLWDQSLKPCVLTR
LCVTLNCTHATASNIS T1EGUENCSFNITTELRDKREKKNALF YK LDIVOLDGNSSQYRL
INCNTSVI TQACPKVSFDPIPIHYCAPAGYAT LKCNIKTF TG TGRCNIVSTVOCTHGIKP
VVSTQLLLNGSLAEGEI 1 IRSENI TNNGKTI IVHLNESVKIECTRPINKTRISIRIGPG) F|(5. 21
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AFYATGOVIGDIREAYCNISESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRIITIRCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYRVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOOOSNLLK
ATEAQOHMLELTVWGIKQLQARVLALERY LKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWYIKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLKGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLATIRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>703010505.120.9

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMY LENVTENFNMWKNDMYDOMAEDY T SLWDOSLKPCVELTP
LCVILNCTNAASNSSTIEGMKNCSFNITTELRDKRERKENALEYKLDIVOLDGNSSQYRLI
NCNTSVITQACPKVSFDPTPTHYCAPAGYAILKCNNKTFTGTGPCNNVSTVOCTHGIKPV
VSTQLLLNGSLAEGEI TTRSENITNNAKTIIVHLNESVKTECTRPNNKTRTSIRIGPGOA
FYATGOVIGDIRKAYCNINESKWNETLORVSKKLKEYFPHRNITFQOPSSGGDLEITTHSF
NCGGEFFYCNTSSLENRTYMANSTDMANSTETNNTRT ITIHCRIKQI INMWQEVGRAMYA
PPIAGNITCISNITGLLLTRDGGKNNTETFRPGGGIMKDNWRSELYKYKVVEVKPLGVAP
TNARRRVVEREKRAVGHGAVELGELGAAGSTMGAASTTLTVORROLLSGIVOOOSNLLKA
TEAQOHMLELTVIWGIKQLOARVLALERYLKDOQLLGMHGCSGKLICTTNVYWNSSWSNKT
YGDIWDNMTWMOWERE ISNYTET TYELLEESQNOOEKNEQDLLALDRUNS LWNWEN LTI
LY TKIFIMIVGGLIGLRITFAVLSLVNRVROGY SPLSLQTLIPSPRGPDRPGGIEEEGG
EQDRNRSTRLVSGFLALAWDDLRSLCLFT YHRLRDFILIAARAGELLGRSSLKGLRRGIE
ALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFVLGICRAIRNIPTRIRQGE
ETALL

>703010505.130,12

MRVMGIQRNY POWWIWSMLGEWMLMICNGMIVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMV LENVTENFNMWENDMVDQMAEDY T SLWDOSLKPCVELTP
LCVILNCTNATNATASNSSTIEGMKNCSFNITTELRDEREXKNALFYKLDIVOLDGISSO
YRLINCNTSVITQACPKVSFDPIPIHYCAPAGYAILKCNNKTFTGTGPCNNVSTVOCTHG
TKPVVSTQLLLNGSLAEGET TTRSENITNNDKT I IVHLNESVKIECTRPSNKTRTSIRIG
PGOAFYATGQVIGDIRERYCNISESKINETLORVSKKLKEYFPHENITFOPSSGGDLEIT
THSFNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRNITIHCRIKQI INMWOEVGR
AMYAPPTAGNITCISNITGLLLTRDGGKNDTETFRPGGGNMKDNWRSELYKYKVVEVKPL
GVAPTNARRRVVEREKRAVGMGAVFLGFLGRAGSTMGAAS ITLTVOARQLLSGIVQQOSN
LLKATEAQOHMLKLTVWGIKQLOARVLALERYLKDOOLLGMAGCSGKLICTTNVYWNSSW
SNETYGDIWDNMIWMOWERETSNYTET TYELLEE SQNQOEKNEQDLLALDRWNSLWIWEN
TTNWLWY TKTFIMIVGGLIGLRITFAVLSLVNRVROGY SPLSLQTLIPSPRGPDRPGGIE
EEGGEQDRNRSTRLVSGELALVWDDLRSLCLF TYARLRDF ILIAARAGELLGRSSLEGLR
RGUEALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFILGICRAIRNIPTRI
ROGFETALL

>703010505.130.19

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY I SLWDOSLKPCVELTP
LCVILNCTNATARNCTNATASNSSITEGMENCSFNITTELRDEREKKNALFYKLDIVOLD
GNSSQYRLINCNTSVITQACPKVSFDPTPIHYCAPAGYAT LKCNNKTFTGTGPCNNVSTV
QCTHGIKPVVSTQLLLNGSLAEGEIT IRSENITNSGKTIIVHLNESVKIECTRPNNKTRT
SIRIGPGOAFYATGOVIGDIREAYCNISESKWNETLORVSKKLKEYFPHENITFQPSSGG
DLEITTHSFNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRIIT IHCRIKQI INMW
QEVGRAMYAPPTAGNITCISS ITGLLLTRDGGENNTETFRPGGGNMKDNWRSELYKYKVV
EVKPLGVAPTNARRRVVEREKRAVGMGAVFLGFLGAAGSTMGAAS ITLTVOARQLLSGIV
QQOSNLLKATERQOHMLKLTVWGIKQLOARVLALERY LKDOQLLGMWGCSGKLICTTNVY F|G 21

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721 PCT/US2015/041619

61/86

WS SWSNKTY GDIWDNMTWMOWERET SNYTET TYELLEESONQQEKNEQDLLALDRWNSL
WNWENTTNWLWY TKTF IMIVGGLIGLRITFAVESLVNRVROGYSPLSLOTLIPSPRGPDR
PGGIEEEGGEQDRNRSTRLVSGFLALVWDDLRSLCLF TYHRLRDF ILTAARAGELLGRSS
LKGLRRGWEALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFVLGICRAIRN
IPTRIRQGFETALL

>703010505.%53.19

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVELTP
LCVTLNCTDATASNATASNATASNSSTTEEMKNCSFNITTELRDKREKENALEYKLDIVO
LDGNSSQYRLINCNTSAITORCPKVSFDPIPTHYCAPAGY ATLKCNNKTENGTGPCNYS
TVOCTAGIKPVVSTOLLLNGSLAEGEITTRSENTTDNGKT ITVHLNESVKIECTRPSHNT
RTSTRIGPGOAFYATGOVIGDIREAHCNISESKWNET LORVSKKLKEY FPHENITFQPSS
GGDLEITTHSFNCGGEFFYCNTSSLENRT YMANSTETNSTRIITIACRIKQIINMAQEVG
RAMYAPPTAGNITCISNITGLLLTRDGGNNNTETFRPGGGNMKDNWRSELYKYKVVEVKP
LGVAPTNARRRVVEREKRAVGUGAVELGFLGAAGSTMGAASITLTVORROLLSGIVOQDS
NLLKATEAQOHMLKLTVHGIKOLOARVLALERYLKDQOLLGMWGCSGKLICTTNVYWNSS
WONKTYGD TWDNMTWMOWERE ISNYTET TYEL LEESQNQOEKNEQDLLALDRINS LWNWE
NITNWLWY IKTFTMIVGGLIGLRITFAVLSLVINRVROGY SPLSLOTLIPSPRGPDRPGGI
EEEGGEQDRNRSTRLYSGFLALAWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLKGL
RRGWEALKYLGSLVQYWGLELKGSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTR
IRQGFETALL

>703010505.%53.13

MRVMGRORNY POWWIWSMLGEWMLMICNGMIVTVYYGVPVWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMVLENVTENFNMWENDMVDQMAEDY I SLWDOSLKPCVELTP
LCVTLNCTDATASNATASNSSTTEGMNSSTTEGMKNCSFNITTELRDKREKKNALEYKLD
TVOLDGNSSOYRLINCNTSVITQRCPRVSFDPIPTHYCAPAGYAILKCNNKTFNGTGPCH
NVSTVOCTHGIKPVVSTQLLLNGSLAEGEITTRSENTTDNGKT I IVHLNESVK IECTRPS
NNTRTSIRIGPGOAFYATGOVIGDIREAHCNI SESKWNETLORVSEKLKEYFPHRNITFQ
PSSGGDLEITTHSFNCGGEFFYCNTSSLENRTYMATSTDMANSTETNSTRIITIRCRIKQ
TTNMWOEVGRAMYAPPTAGNITCTSNITGLLLTRDGGKNNTETFETFRPGGGNMKDNIWRS
ELYKYKVVEVEPLGVAPTNARRRVVEREKRAVGHMGAVFLGFLGAAGSTHGAAS ITLTVOA
ROLLSGIVOQOSNLLKATERQOHMLKLTVWGIKQLOARVLALERYLKDOOLLGIMWGCSGK
LICTTNVYWNSSWSNKTYGDIWDNMTWMOWERET SDYTEI IYELLEESQNOOEKNEQDLL
ALDRWNSLWNWENTTNWLWY TKTF IMIVGGLIGLRITFAVLSLVNRVROGYSPLSLQTLI
PSPRGPDRPGGIEEEGGEQDRNRSTRLVSGFLALAWDDLRSLCLFTYHRLRDFTLTAARA
GELLGRSSLKGLRRGWEALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFVL
GICRAIRNTPTRIRQGFETALL
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VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVRLTP
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TKPVVSTOLLLNGSLAEGETTTRSKNITDNGKTI IVHLNESVKIECTRPSNNTRTSIRIG
PGOAFYATGQVICNIREAHCNISESKWNETLORVSKKLKEYFPDENITFQPSSGGDLEIT
THSFSCGGEFFYCNTSSLENRTYMATNTDMANSTETNSTRIIT IRCRIRQ I INMHOEVGR
AMYAPPTAGNITCTSNITGLLLTRDGGENNTETFETFRPGGGNMKDNWRSELYKYKVVEV
KPLGVAPTNARRRVVEREKRAVGYMGAVFLGFLGRAGS TMGAASITLTVORROLLSGIVOQD
QSNLLKATEAQOHMLKLTVWGIKQLQARVLALERYLKDOQLLGHMWGCSGKLICTTNVYIN
SSWSNETYGDIWDNMTWMOWERETSNY TELTYELLEESQNOOEKNEQDLLALDRIWNSLHN
WENITNWLWY IKTFIMIVGGLIGLRI TFAVLSLYNRVROGYSPLSLOTLIPSPRGPDRPG
GIEEEGGEQDRNRSTRLVSGFLALAWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLK
GLRRGWEALKYLGSLVOQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIP FIG 21

TRIRQGFETALL
CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721

103010505.TF
103010505.14.03
703010505.14, 26
703010505.W14.21
103010505.120.14
703010505.W30.28
703010505.W30.13
703010505.%53.31
103010505.178.13
703010505.W100.B4

703010505.W14.3
703010505.W14.8
703010505.%20.7
703010505.120.26
103010505.120.9
703010505.W30,12
703010505.W30.19
703010505.153.19
703010505.153.13
703010505.478.1

703010509, TF
703010505.W4.03
703010505.W4.26
103010505.W14.21
7030103505.%20. 14
703010305.%30.28
703010505.w30.13
703010505.W53.31
703010505.W78,13
703010505.W100.B4

PCT/US2015/041619

62/86

MRVMGIQRNYPOWWIWSMLGEWMLMICNGMWVTVYYGVPVWKEAKTTLFCASDAK

_____ R-_____________L__________________________________
R
INCT. v, NATASNS.. ... STTEGMKNCSENTTTELRDKREKKNA
e Moo e
e I ____________________________________
N I ....................................
- DRTASNATAS----=-, ..., ,====mmmm=mmmmmmmmmmmmemee
=S NAT, v vy e
==~ DANATASNT , ==-==-TNATASKN, =-=-E-=====-==========-- ¥-

SUBSTITUTE SHEET (RULE 26)




WO 2016/014721 PCT/US2015/041619

63/86

AYEREVHNVWATHACVPTDPNPOEMVLKNVTENFNMWKNDMVDQMHEDVI SLRDQSLKPCVKLTPLCVT

___________________________________________________________ N_________
___________________________________________________________ N---------
___________________________________________________________ N_________
FIG. 22
CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721

103010505.W14.3
703010505.W14.8
103010505.W20. 7
103010505.W20.26
703010505.120.9
703010505.W30.12
103010505.W30.19
703010505.W53.19
703010505.W53.13
703010505.W78.1

703010505, TF
703010505.W4.03
103010505.W4.26
103010505.W14.,21
103010505.W20. 14
103010505.W30.28
703010505.W30.13
703010509.W53.31
703010505.W78,13
703010505.W100.B4

103010505.W14.3
103010505.W14.8
703010505.W20.7
103010505.W20.26
703010505.120.9
103010505.W30.12
103010505.W30.19
103010505.W53.19
703010505.W53.13
103010505.W78.1

PCT/US2015/041619

64/86

E
~==-DRTAS. .., ,======- STTEGMNG----==============m==mmmn

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)




WO 2016/014721 PCT/US2015/041619

65/86

____________________________ K_____S__________________________________
______________________________ H___S__________________________________
__________________________________ S__________________________________
=G fmmmm e Frmm§mmmm e mmm e
~§fjmmmmm e Fo--§-mmmmmeeme F---mmmmmmmmemmmmneee
~§ffmmm e frm-§mmmmmmmmm e D-----§-----D
______ A______________________________________________________________
__________________________________ S__________________________________
__________________________________ S__________________________________
____________________________ K________________________________________
_S ________________________________ S __________________________________
__________________________________ S__________________________________
~§fmmmmm e Fomm§mmmmmmmmmm oo
~Gffmmmm e Frm=§mmmmmemmmmn F-mmmmmmmmmme e
-§fmmmm e L Dr--mmmmmmeee 312

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721 PCT/US2015/041619

66/86

703010505, 17 BT THS FNCGGEFFYCNTSSLENRTYMANS TOMANS TETNS TRTTTIHCRIKOI
103010309 WA,03  =mmmmmemmmmmmemmm e
T3 10 U S U SUUUN—
T 3 T S B NN
103010505 W0 18 =mmmmmemmmmmmem e —
T03010505. 030,08 =mmmmmemmmmmmemmmmmmme e —
103010505, 30113 —mmmmmmmmm e N--P
103010505, W53.3]  mmmmmmemmmmmemmmmemmennn e -
I

103010500, H78,15  ===mmwmmmmmmmmme e .
703010505 H100.B4  ==mmmmmmmmmmmmem e e

T03010505,014,3  =mmmmmemmmmmmmmmmmemee e -mmmmmen
T03010305 RI4.8  =mmmmmemmmmmmemmmmemme e —
103010505020, 7 —mmmmmemm e I
103010505, R20:26  =mmmmmemmmmmemmmmmmme e N
103010505, W00.§  =mmmmmemmmmmmemmm e RR——
L L U B SUNS—— N
L I
T03010505. W53 1) mmmmmmemmmmmmemmeemeeen e s
I

103010503, 5313 =-mmmmemmmmmmm e [l e
703010505, W78. 1 - RREEUENNN——— || R

703010505.TF PLGVAPTNARRRVVEREKRAVGMGAVFLGFLGAAGSTMGAAST TLTVOARQLLSG
T03010500, 04,03 =mmmmemmmmmmmmmmm e e
703010505.04,26 === S S—
103010505, W4, 0]  m=mmmmmmmmmmmmmem e e
103010505 W20 [8  =mmmmmemmmmmmeemm e
103010505 30,28 m-mmmmmmmmmmmmmmmmmmmmmee oo
703010505,H30,13  ===Im=mmmmmmmmmmmmmmmmme e
L
703010500, 78,15 ===wmmmmmmmmmemmm e e
703010505, H100.B4  --mmmmmmmmmmmmmm e

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)




WO 2016/014721 PCT/US2015/041619

67/86

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721

703010505.W14.
703010505.W14.
703010505.w20.
703010505.W20.26
703010505.W20.
103010505.W30.12
703010505.W30.19
703010505.W53.19
703010505.W53.13
703010505.w78.1

703010500, TF
703010505.W4.03
103010505.W4. 26
703010305.W14.21
703010505.w20.14
103010505.W30.28
703010505.W30.13
703010505.W53.31
703010505.W78.15
703010505.W100.84

703010505.W14.3
103010505.W14.8
703010509.W20.7
703010505.W20.26
703010505.%20.9
103010503.w30.12
703010505.W30.19
703010505.W53.19
103010505.W53.13
703010505.w78.1

3
8
1
2
9

PCT/US2015/041619

68/86

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)




WO 2016/014721 PCT/US2015/041619

69/86
————————————————————————————————————————————————————————————————————— 620
AR LAY K TETHTVGSLTG1RT EAVLSIHRIRGY 2110 TLTSRGPORPGGTARRGGHY
e o o ot o o o o o o o o o o o o o o o o o o o o o o o o o o T P o P P o o P o o o o P o o P P o o o o o D____
_____ K_______________________________________________________________
______________________________ F______________________________________
N 77

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721

103010505, TF
703010505.W4.03
103010505.W4.26
103010505.W14.21
103010505.W20.14
103010505.W30.28
103010505.W30.13
103010505.W53.31
103010505.W78.15
703010505.W100.B4

103010505.W14.3
103010505.W14.8
103010505.1W20.7
103010505.120.26
103010505.120.9
103010505.W30.12
703010505.W30.19
103010505.W53.19
703010505.W53.13
703010505.W78.1

PCT/US2015/041619

70/86

DRNRSTRLVSGFLALVWDDLRSLCLF IYHRLRDFILIAARAGELLGRSSLKGLRR

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721 PCT/US2015/041619

71/86

GWEALKYLGSLVQYWGLELKRSAISLLDTLAIAVGEGTDRILEFVLGICRAIRNIPTRIRQGFETALL

FIG. 22

CONTINUED

SUBSTITUTE SHEET (RULE 26)



PCT/US2015/041619

WO 2016/014721

TICHAAR AT S A0 TLANMAS ANTNOAYAI IO T ADDLY AAT09d T AT SIILANNAY LA TIASANTHAT TN ANNE THASAT T THIATTSONTTTOLS AN

T AL°G0S0HD
0" AL"G0S0HD
o TH"AL" GOGOHD
TTH AL G0S0HD
OTH" AL"GOS0HD
ol AL"G0S0HD
8" AL°GOG0HD
LW AL°G0G0HD
9" AL GOSOHD
WAL G0S0HD
AL°G050T0E0L

SUBSTITUTE SHEET (RULE 26)



WO 2016/014721 PCT/US2015/041619

73/86
>703010505.,TF
MRVMGTQRITYPQHHTHSMT.GRMT M T CHGHIVT VY Y GYPVHKEAR TTLECASDRK AV ERE,
VHNVAATHACVPTDPHPQEMYLENV TENFIMHKNDMVDOMHEDV T SLHDQSLKPCVKLTP
TCVTINCTHATASHS ST TEGURNCS FNTTTE LRDKRERKUALFYKLDIVQLDGNSSQYRL
TNCNTSVITQACPKVSFDPT PTHYCAPAGYAT LKCHNKTFTGTGRCNISTVQCTHGIKP
VVSTQLLLNGSLAEGET T TRSENTTNNVKTT IVALNESVKIECTRPUNKTRTS TRIGPGY
LFYATGOVIGDIREAYCN TNESKINETLORVSKKLKEY FPHEN T TRQPSSGGDLE TTTHS
FIICGGEFFY CNTSSL FRTYMANSTDMANS TETHSTRT TTECRIRQT THMHQEVGRAMY
LPPTAGNTTCTSNITGLLL TRDGGKINTETFRPGGGUMK DNHRS EL YK YKVVEK PLGVA
PTIARRRVVEREKRAVGVGAVFLGFLGAAGS TGARS TTLTVQARQLLSGIVOQQSHLLE
LTFAQQRMLXLTVIGIKQLOARVLALERYLKDOQLLGMHGCSGRLICTTNVY RIS SHSNK
TYGDIHDNMTALQHERE TSN Y TR T YELLEESQNQQRKNEQDLLAL DRUNSLINHFNTTY
WLAY TKTFIMIVGGLIGLRI IFAVLSLVNRVROGYS PLSLOTLI PSPRGPDRPGG IEFEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF T, TARRAGELTGRSSTKGLRRGH
RALKYLGSLVQVHGLELKRSATSILDTLAIAVGEGTDRI LEFVIGICRATRNTPTRIRYG
FETALL
>CH0505. TF. M5
MRVMGTQRITY PQH T HSML G T CHGMVT VY Y GYPVHKEAK TTLECASDRR AV ERE,
VHNVAATHACVPTDPHPQEMYLENV TENFIMHKNDMVDQMHEDV T SLHDQSLKCVKLTP
TCVTLNCTNATASNSS TEGHRNCSFNI TTRLRORRERKNALFYKLDIVOLDGNSSQYR,
TNCNTSVITQACPKVSFDPT PTHYCAPAGYATLKCHNKTFTGTGRCNISTVQCTHGIRP
VVSTQLLLNGSLAEGET T IRSENTTRNVKTT TVALNESVRIECTRPINKTRTS TRIGPGY
AFYATGQVIGDIREAYCH TNESKINETLORVSKXLKEY FPHEN T TRQPSSGGDLE TTTHS
FIICGGRFFYCNTSSL FRTYMANSTDMANS TETHSTRT T TTECRIKQT THMHQEVGRAMY
LPPTAGNTTCTSHITGLLL TRDGGKINTETFRPGGUMK DNHRS ELTK YKVVEVK PLGVA
PTIARRRVVEREKRAVGMGAVFLGFLGARGS TMGARS TTLTVQARLLSGIVOQQSHLLE
L TRAQQEMLRLTVHGTKQLOARVIALERYLEDOQLL GYHGCSGRLICTTHVYANS SHINK
TYGDINDNMTAMIQHERE TSN Y TR T YELLEESONQQRKNEQDLLAL DRUNS LINHFNTY
WL TKTFIMIVGGLIGLRT IFAVLSLVNRVROGYS PLSLQTLI PSPRGPDRPGG TEREG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYARLRDF L, TARRAGELIGRSSTKGLRRGH
EALKYLGSLVQVGLELKRSATSLLDTLAIAVGEGT DRI LEFVLGICRATRNTPTRIRQG
FETALL
>CH0505.TF. M6
MRVMGTQRITY PQHHTHSMT.GRWMT M T CHGHIV TV Y GYPVHKEAR TTLECASDRK AV ERE,
VHNVAATHACVPTDPHPQEMYLENV TENFIMHKNDMVDOMHEDV T SLHDQSLKPCVKLTP
TCVTINCTHATASHS ST TEGURNCS FNTTTE LRDKREKKUALFYKLDIVQLDGNSSQYRL
TNCNTSVITQACPKVSFDPT PTHYCAPAGYAT LKCHNKTFTGTGRCNISTVQCTHGIKP
VVSTQLLLNGSLAEGET T TRSENTTNNAKTT TVALNESVKIECTRPUNKTRTS TRIGPGY
LFYATGOVIGDIREAYCN TNESKINETLORVSKKLKEY FPHEN T TRQPSSGGDLE TTTHS
FIICGGEFFY CNTSSL FRTYMANSTDMANS TETHSTRT TTECRIRQT THMHQEVGRAMY
LPPTAGNTTCTSNITGLLL TRDGGKINTETFRPGGGUMK DNHRS EL K YKVVENK PLGVA
PTIARRRVVEREKRAVGVGAVFLGFLGAAGS TGARS TTLTVQARQLLSGIVOQQSHLLE
LTFAQQRMLXLTVIGIKQLOARVLALERYLKDOQLLGMHGCSGRLICTTNVY RIS SHSNK
TYGDIHDNMTALQHERE TSN Y TR T YELLEESQNQQRKNEQDLLAL DRUNSLINHFNTTY
WLAY TKTFIMIVGGLIGLRI IFAVLSLVNRVROGYS PLSLOTLI PSPRGPDRPGG IEFEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF L TARRAGELTGRSSTKGLRRGH
RALKYLGSLVQVHGLELKRSATSTLDTLAIAVGEGTDRI LEFVIGICRATRNTPTRIRYG
FETALL
>CH0505. TF. 17
MRVMGTQRITYPQHITHSMT G T CHGMIVT VY Y GYPVHKEAK TTLECASDRR AV ERE,
VHNVAATHACVPTDPHPQEMYLENV TENFIMHKNDMVDQMHEDV T SLHDQSLKCVKLTP
TCVTINCTNATASNSS TEGHRNCSFNT TTRLRORRERKNALFYKLDIVOLDGNSSQYR,
TNCNTSVITQACPKVSFDPT PTHYCAPAGYAT LKCHNKTFTGTGRCNISTVQCTHGIKP
UVSTQLLLNGST ARGET TTRSKNTTONSKTI TVALNESVRIECTRRIMKTRTSIRIGRG) F |G, 24 A
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AFYATGOVIGDIREAYCNINESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIRCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYRVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOOOSNLLK
ATEAQOHMLELTVWGIKQLQARVLALERY LKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWYIKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLKGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLATIRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505.TF . M8

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMYLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVELTP
LCVILNCTNATASNSSTIEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCINKTFTGTGPCNNVSTVQCTHGIKP
VVSTQLLLNGSLAEGEITIRSENITNSAKTTIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGQVIGDIREAYCNINESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT ITTHCRIKQT INMWORVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWROELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLKLIVWGIKQLQARVLALERYLKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTE I TYELLEESQNOOEKNEQDLLALDRWNS LWNWEN I TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLEGLRRGH
EALKYLGSLYQYWGLELKRSATSLLDTLATAVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505. TF M9

MRVMGIQRNY POWWIWSMLGEWMLMICNGMIVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMY LENVTENFNMWENDMVDQMAEDY I SLWDQSLKPCVELTP
LCVTLNCTNATASNSSTTEGMENCSFNITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPRVSFDPIPTHYCAPAGYATLKCINKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGETTIRSKNI TDNGKTITVHLNESVKTECTRPNNKTRTS IRIGPGQ
AFYATGOVIGDIREAYCNINESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIRCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOOOSNLLK
ATEAQOHMLELTVWGIKQLQARVLALERY LKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWYIKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLKGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLATIRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505.TF.M10

MRVMGIORNY POWWIWSMLGEWMLMICNGMWVTVYYGVPVIWKEAKTTLFCASDAKAYEKE
VENVWATHACVPTDPNPOEMYLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVELTP
LCVTLNCTNATASNSSTTEGMENCSENITTELRDEKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVQCTHGIKP
VVSTQLLLNGSLAEGEITIRSENI TNNGKTIIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGQVIGDIREAYCNINESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRT ITTHCRIKQT INMWORVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLKLIVWGIKQLQARVLALERYLKDQQLLGMWGCSGKLICTTNVYWNSSWSNK F|G 24 A
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WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLEGLRRGH
EALKYLGSLYQYWGLELKRSAISLLDTLATRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505., TF 111

MRVMGIORNY POWWIWSMLGEWMLMICNGMRVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY T STWDOSLKPCVELTP
LCVTLNCTNATASNSSTTEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENITDNGKTIIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGOVIGDIREAYCNINESKINETLORVSKKLEEYFPRENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIHCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGAAGSTMGAAS TTLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLELTVWGIKQLOARVLALERY LKDQOLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLAIRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505.TF. MLY

MRVMGIORNY POWWIWSMLGEWMLMICNGMAVTVYYGVPVIKEAKTTLECASDAKAYERE
VENVWATHACVPTDPNPOEMYLENVTENFNMWKNDMVDOMAEDY T SLWDOSLKPCVELTP
LCVTLNCTNATASNSSTIEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPEVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENI TNNDKTTIVHLNESVKIECTRPNNKTRTS IRIGPGQ
AFYATGOVIGDIREAYCNINESKWNETLORVSKKLKEYFPHRNITFOPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIRCRIKQI INMWQEVGRAMY
APPIAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYRVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGARGSTMGRAS ITLTVOARQLLSGIVOQQSNLLK
ATEAQOHMLKLIVWGIKQLOARVLALERY LKDQQLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNY TET TYELLEESQNOQEKNEQDLLALDRWN S LWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFTYHRLRDF ILTAARAGELLGRSSLEGLRRGH
EALKYLGSLYQYWGLELKRSAISLLDTLAIRVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL

>CH0505. TF 120

MRVMGIORNY POWWIWSMLGEWMLMICNGMRVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMVDOMAEDY T STWDOSLKPCVELTP
LCVTLNCTNATASNSSTTEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENITNSGKTIIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGOVIGDIREAYCNINESKINETLORVSKKLEEYFPRENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIHCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGAAGSTMGAAS TTLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLELTVWGIKQLOARVLALERY LKDQOLLGMWGCSGKLICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN S LWNWEN T TN
WLWY IKTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLFIYHRLRDFILIAARAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLAIRVGEGTDRILEFVLGICRAIRNIPTRIRQG

FETALL
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>CH0505., TF, M21

MRVMGIORNY POWWIWSMLGEWMLMICNGMRVTVYYGVPVIWKEAKTTLFCASDAKAYERE
VENVWATHACVPTDPNPOEMVLENVTENFNMWKNDMYDOMAEDY I SLWDOSLKPCVELTP
LCVILNCTNATASNSSITEGMENCSENITTELRDKREKKNALFYKLDIVOLDGNSSQYRL
INCNTSVITOACPKVSFDPIPTHYCAPAGYATLKCNNKTFTGTGPCNNVSTVOCTHGIKP
VVSTQLLLNGSLAEGEITIRSENITNTAKTIIVHLNESVKIECTRPNNKTRTSIRIGPGQ
AFYATGOVIGDIREAYCNINESKINETLORVSKKLEEYFPRENITFQPSSGGDLEITTHS
FNCGGEFFYCNTSSLENRTYMANSTDMANSTETNSTRTITIRCRIKQT INMWOEVGRAMY
APPTAGNITCISNITGLLLTRDGGKNNTETERPGGGNMKDNWRSELYKYKVVEVKPLGVA
PTNARRRVVEREKRAVGMGAVFLGFLGAAGSTMGAAS TTLTVOARQLLSGIVOQOSNLLK
ATEAQOHMLELTVWGIKQLOARVLALERY LKDQOLLGMWGCSGKL ICTTNVYWNSSWSNK
TYGDIWDNMTWMOWEREI SNYTEI TYELLEESONOOEKNEQDLLALDRWN SLWNWEN T TN
WLWY IRTFIMIVGGLIGLRITFAVLSLYNRVRQGYSPLSLOTLIPSPRGPDRPGGIEEEG
GEQDRNRSTRLVSGFLALVWDDLRSLCLETYHRLRDF ILTARRAGELLGRSSLEGLRRGH
EALKYLGSLVQYWGLELKRSAISLLDTLATAVGEGTDRILEFVLGICRAIRNIPTRIRQG
FETALL
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>CH0505.TF. Mo

ATGAGAGTGATGGGGATACAGAGGRAT
TATCCACRATGGTGGATATGGAGCATGTTAGGCTTTTGGATGCTAATGAT
TTGTAATCGGATGIGGGTCACAGTCTACTATGGGGTACCTGTGTGGARAG
AAGCARAAACTACTCTATTTTGIGCATCAGATGCTAAAGCATATGAGAAR
GAAGTGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGRCCCCAA
TCCACAAGAAATGGTTTTAAAAAATGTAACAGAARATTTCAACATGTGGA
AAAATGACATGGTCGATCAGATGCATGAAGATGTAATTAGTTTATGGGAT
CAAAGCCTCAAGCCATGTGTAAAGTTGACCCCACTCTGTGTCACTCTRAA
CTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGAATGARAA
ATTGCTCTTTCAATATAACCACAGRATTARGAGATAAGAGAGAGARAAAG
AATGCACTTTTTTATARACTTGATATAGTACAACTAGRTGGCARCTCTAG
TCAGTATAGATTAATAAATTGTARTACCTCAGTCATAACACAAGCCTGIC
CAAAGGTCTCTTTTGACCCAATTCCTATACATTATTGTGCTCCAGCTGGT
TATGCGATTCTARAGTGTAATAATAAGACATTCACTGGAACAGGACCGIG
TRATAATGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTGGTTT
CAACTCAACTATTGTTARATGGTAGCCTAGCAGRAGGAGAGATARTARTT
AGATCTGAAAATATAACAAACAATGCCAAAACRATAATAGTACATCTCAA
TGAATCTGTARAGATTGAGTGTACGAGACCCAATAATAAAACAAGAACAA
GTATAAGAATAGGACCAGGACAAGCATTTTATGCAACAGGACAAGTAATA
GCAGACATAAGAGAAGCATATTGTARCATTAATGAAAGTAAATGGAATGA
AACTTTACAAAGGGTAAGTAAAAARTTAAAAGAATACTTCCCTCATAAGA
ATATARCATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACAT
AGCTTTAATTGTGCAGGAGRATTTTTCTATTGCAATACATCRAGCCTGTT
TAATAGGACATATATGGCTAATAGTACAGATATGGCTAATAGTACAGARA
CTAACAGTACACGAACCATCACAATCCACTGCAGAATAARACAAATTATA
AACATGIGGCAGGAGGTGGGACGAGCAATGTATGCCCCTCCCATTGCAGG
AAACATAACATGTATATCARATATCACAGGACTACTATTGACAAGGGATG
GAGGAARAARCAATACGGAGACATTCAGACCTGGAGGAGGARRTATGAAG
GACRATTGGAGAAGTGAATTATATAAATATAAAGTGGTAGARGTTAAGCC
ATTAGGAGTAGCACCCACTAATGCAAGAAGGAGAGTGGTGGAGAGAGAAL
AAAGAGCAGTGGGRATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCGGCA
GGAAGCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACA
ATTATTGTCTGGTATAGTGCAACAGCARAGCAATTTGCTGAAGGCTATAG
AGGCTCAACAGCATATGTTGARACTCACGGTCTGGGGCATTAARCAGCTC
CAGGCAAGAGTCCTGGCCTTGGARAGATACCTARAGGATCAACAGCTCCT
AGGGATGTGGGGCTGCTCTGGAAARCTCATCTGCACCACTAATGTATATT
GGAACTCTAGT TGGAGTAATAAARCTTATGGTGATATTTGGGATAACATG
ACCTGGATGCAGTGGGAGAGAGAARTTAGCAATTATACAGARATAATATA
TGAATTGCTTGAAGAATCACAAARCCAGCAGGAARAGRATGAACAAGATT
TACTAGCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATAACA
AATTGGCTGTGGTATATAARAATATTCATAATGATAGTAGGAGGCTTGAT
AGGTTTAAGAATAATTTTTGCTGTGCTTTCTTTAGTARATAGAGT TAGGC
AGGGATACTCACCTCTGTCGTTGCAGACCCTTATCCCAAGCCCGAGGGGA
CCAGACAGGCCCGGAGGRATCGAAGRAGAAGGTGGAGAGCAAGACAGRAA
CAGATCRACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGGGACGACC
TGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTA
ATTGCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCARGGGACT
ACGGAGAGGATGGCAAGCCCTTAAGTATCTGGGAAGTCTTGIGCAGTATT
GEGGCCTGGAACTARAARGGAGTGCTATTAGICTATTGGATACCCTAGCA
ATAGCAGTAGGTGRAGGAACAGATAGGATTCTAGAATTTGTATTAGGART
TTGTAGAGCTATCCGCAACATACCTACAAGAATAAGACAGGGCTTTGARA
CAGCTTTGCTATAA
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ATGAGAGTGATGGGCGATACAGAGG
AATTATCCACAATGGTGGATATGGAGCATGTTAGGCTTTTGGATGCTAAT
GATTTGTAATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTGTGGA
AAGAAGCARAARCTACTCTATTTTGIGCATCAGATGCTAAAGCATATGAG
AAAGARGTGCATARTGTCTGGGCTACACATGCCTGTGTACCCACAGACCC
CAATCCACAAGAAATGGTTTTAARARATGTAACAGARAAT TTCARCATGT
GCAARAATGACATGGTGGATCAGATGCATGARGATGTAATTAGTTTATGG
GATCAAAGCCTCAAGCCATGTGTAARGTTGACCCCACTCTGTGTCACTCT
AAACTGTACCAATGCTACTGCCAGCAATAGCAGTATAATAGAGGGAATGA
AAAATTGCTCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGARA
AAGAATGCACTTTTTTATARACTTGATATAGTACAACTAGRTGGCAACTC
TAGTCAGTATAGATTAATAAATTGTARTACCTCAGTCATAACACAAGCCT
GICCARAGGTCTCTTTTGACCCAATTCCTATACAT TATTGTGCTCCAGCT
GGTTATGCGATTCTAAAGTGTAATARTAAGACATTCACTGGAACAGGACC
GIGTAATAATGTCAGCACAGTACRATGTACACATGGAATTAAGCCAGTGG
TTTCAACTCAACTATTGTTARATGGTAGCCTAGCAGAAGGAGAGATAATA
ATTAGATCTGARARTATAACAAACAGTGCCAARACRATAATAGTACATCT
CAATGAATCTGTAAAGATTGAGTGTACGAGACCCAATAATAARACAAGAA
CAAGTATAAGAATAGGACCAGGACARGCATTTTATGCAACAGGACAAGTA
ATAGGAGACATAAGAGRAGCATATTGTAACATTAATGARAGTARATGGAR
TGAAACTTTACAAAGGGTAAGTARAAAATTAAAAGAATACTTCCCTCATA
AGAATATAACATTTCAACCATCCTCAGGAGGGGACCTAGAARATTACAACA
CATAGCTTTAATTGTGGAGGAGAATTTTTCTATTGCAATACATCRAGCCT
GITTAATAGGACATATATGGCTARTAGTACAGATATGGCTAARTAGTACAG
AAACTAACAGTACACGRACCATCACAATCCACTGCAGAATARARCARATT
ATARACATGTGGCAGGAGGTGGGACGAGCAATGTATGCCCCTCCCATTGC
AGGAARCATAACATGTATATCAAATATCACAGGACTACTATTGACAAGGG
ATGGAGGAAAARACAATACGGAGACATTCAGACCTGGAGGAGGRAATATG
AAGGACRATTGGAGAAGTGRATTATATAAATATAAAGTGGTAGRAGTTAA
GCCATTAGGAGTAGCACCCACTARTGCARGARGGAGAGTGGTGGAGAGAG
AARAARGAGCAGTCGGAATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCG
GCAGGAAGCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAG
ACAATTATTGTCTGGTATAGTGCARCAGCARAGCAATTTGCTGRAGGCTA
TAGAGGCTCAACAGCATATGTTGRAACTCACGGTCTGGGGCATTARACAG
CTCCAGGCAAGAGTCCTGGCCTTGGRAAGATACCT ARAGGATCARCAGCT
CCTAGGGATGTGGGGCTGCTCTGGARAACTCATCTGCACCACTARTGTAT
ATTGGRACTCTAGTTGGAGTAATARAACTTATGGTGATATTTGGGATAAC
ATGACCTGGATGCAGTGGGAGAGAGAAATTAGCAATTATACAGRAATART
ATATGRATTGCTTGAAGAATCACARAACCAGCAGGAARAGRAATGAACAAG
ATTTACTAGCATTGGACAGATGGARCAGTCTGTGGRATTGGITTAACATA
ACARATTGGCTGTCGTATATAAAAATATTCATAATGATAGTAGGAGGCTT
GATAGGTTTAAGAATAATTTTTGCTGTGCTTTCTTTAGTAAATAGAGTTA
GGCAGGGATACTCACCTCTGTCGTTGCAGACCCTTATCCCAAGCCCGAGG
GCACCAGACAGGCCCGGAGGRATCGRAGRAGRAGGTGGAGAGCAAGACAG
AARCAGATCAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGGGACG
ACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGATTGAGAGACTTCATA
TTAATTGCAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGTCTCAAGGG
ACTACGGAGAGGATGGGAAGCCCTTAAGTATCTGGGARGT CTTGTGCAGT
ATTGGGGCCTGGAACT ARARAGGAGTGCTATTAGTCTATTGGATACCCTA
GCAATAGCAGTAGGTGARGGRACAGATAGGATTCTAGRATTTGTATTAGG
AATTTGTAGAGCTATCCGCAACATACCTACAAGAATARGACAGGGCTTIG
AAACAGCTTTGCTATAR
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>CH0505.TF . M10

ATGAGAGIG
ATGGGGATACAGACGAATTATCCACAATGGTGGATATGGAGCATGTTAGG
CTTTTGGATGCTAATGATTTGTARTGGGATGT GGGTCACAGTCTACTATG
GGGTACCTGTGTGGAAAGAAGCARARACTACTCTATTTTGTGCATCAGAT
GCTARAGCATATGAGAARGAAGTGCATARTGTCTGGGCTACACATGCCTG
TGTACCCACAGACCCCAATCCACRAGAAATGGTTTTARARAATGTAACAG
AAAATTTCAACATGTGGAARAATGACATGGIGGATCAGATGCATGAAGAT
GTAATTAGTTTATGGGATCARAGCCTCAAGCCATGTGTARAGT TGACCCC
ACTCTGIGTCACTCTARACTGTACCAATGCTACTGCCAGCAATAGCAGTA
TAATAGAGGGAATGARAARTTGCTCTTTCAATATAACCACAGAATTAAGA
GATAAGAGAGAGRARAAGAATGCACTTTTTTATAAACTTGATATAGTACA
ACTAGATGGCARCTCTAGTCAGTATAGATTAATAAATTGTAATACCTCAG
TCATAACACAAGCCTGTCCAARAGGTCTCTTTTGACCCAATTCCTATACAT
TATTGTGCTCCAGCTGGTTATGCGATTCTAARGTGTAATAATAAGACATT
CACTGGRACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACACATG
GRATTAAGCCAGTGGTTTCAACTCAACTATTGTTAAATGGTAGCCTAGCA
GRAGGAGAGATAATAATTAGATCTGRAAATATAACARACAATGGCAARAC
AATAATAGTACATCTCAATGAATCTGTAAAGATTGAGTGTACGAGACCCA
ATAATAAARCAAGRACAAGTATAAGAATAGGACCAGGACAAGCATTTTAT
GCAACAGGACAAGTAATAGGAGACATAAGAGRAGCATATTGTAACATTAA
TGAAAGTAAATGGAATGARACTTTACAAAGGGTAAGTAARAAARTTAAAAG
AATACTTCCCTCATAAGAATATAACATTTCAACCATCCTCAGGAGGGGAC
CTAGAAATTACAACACATAGCTTTAATTGTGCAGGAGRATTTTTCTATTG
CAATACATCAAGCCTGTTTAATAGGACATATATGGCTAATAGTACAGATA
TGGCTAATAGTACAGAAACTAACAGTACACGRACCATCACAATCCACTGC
AGAATAAARCARATTATAARCATGTGGCAGGAGGTGGGACGAGCAATGTA
TGCCCCTCCCATTGCAGGRAACATAACATGTATATCARATATCACAGGAC
TACTATTCACAAGGGATGGAGGARAARACAATACGGAGACATTCAGACCT
GGAGGAGGAAATATGAAGGACAATTGGAGAAGTGAATTATATAAATATAA
AGTGGTAGAAGTTAAGCCATTAGGAGTAGCACCCACTAATGCARGAAGGA
GAGTGGTGGAGAGAGAARAAAGAGCAGTGGGRATGGGAGCTGIGTTCCTT
GEGTTCTTGGGAGCGGCAGGAAGCACTATGGGCGCAGCATCAATRACGCT
GACGGTACAGGCCAGACRATTATTGTICTGGTATAGTGCAACAGCAARGCA
ATTTGCTGAAGGCTATAGAGGCTCRACAGCATATGTTGRARCTCACGGTC
TGGGGCATTARAACAGCTCCAGGCRAGAGTCCTGGCCTTGGAAAGATACCT
AARGGATCAACAGCTCCTAGGGATGIGGGGCTGCTCTGGARRACTCATCT
GCACCACTAATGTATATTGGAACTCTAGTTGGAGT AATARAACTTATGGT
GATATTTGGGATAACATGACCTGGATGCAGTCGGAGAGAGAARTTAGCAA
TTATACACARATAATATATGAATTGCTTGAAGAATCACAAAACCAGCAGG
AARAGRATGAACARGATTTACTAGCATTGGACAGATGGAACAGTCTGTGG
AATTGGITTAACATAACAARTTGGCTGTGGTATATAAARATATTCATAAT
GATAGTAGGAGGCTTGATAGGTTTARGAATAATTTTTGCTGTIGCTTTCTT
TAGTAAATAGAGTTAGGCAGGGATACTCACCTCTGTCGTTGCAGACCCTT
ATCCCRAGCCCGACGGGACCAGACAGGCCCGGAGGAATCGAAGRAGAAGG
TGGAGAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCGGATTCTTAG
CCCTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCACCGA
TTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGGGAACTTCTGGGACG
CAGCAGTCTCAAGGGACTACGGAGAGGAT GGCAAGCCCTTAAGTATCTGG
GRAGTCTTGTGCAGTATTGGGGCCTGGAACTAARAAGGAGTGCTATTAGT
CTATTGGATACCCTAGCRATAGCAGTAGGTGRAGGARCAGATAGGATTCT
AGAATTTGTATTAGGAATTTGTAGAGCTATCCGCARCATACCTACAAGAA
TAAGACAGGGCTTTGRAACAGCTTTGCTATAA
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ATGAG
AGTGATGGGGATACAGAGGRATTATCCACAATGGTGGATATGGAGCATGT
TAGGCTTTTGGATGCTAATGATTTGTAATGGGATGTGGGTCACAGTCTAC
TATGGGGTACCTGIGTGGAAAGARGCAAARACTACTCTATTTTGTGCATC
AGATGCTARAGCATATGAGRAAGAAGTGCATARTGTCTGGGCTACACATG
CCTGTGTACCCACAGACCCCAATCCACAAGARATGGTTTTAAAARATGTA
ACAGARAATTTCARCATGTGGAAARATGACATGGTGGATCAGATGCATGA
AGATGTAATTAGTTTATGGGATCARAGCCTCAAGCCATGTGTARAGTTGA
CCCCACTCTGTGICACTCTARACTGTACCAATGCTACTGCCAGCRATAGC
AGTATAATAGAGGGAATGARAAATTGCTCTTTCAATATAACCACAGRATT
AAGAGATAAGAGACAGAAARAGAATGCACTTTTTTATAAACTTGATATAG
TACAACTAGATGGCAACTCTAGTCAGTATAGATTAATAAATTGTAATACC
TCAGTCATAACACAAGCCTGTCCRAAGGTCTCTTTTGACCCAATTCCTAT
ACATTATTGTGCTCCAGCTGGTTATGCGATTCTAAAGTGTAATRATAAGA
CATTCACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAATGTACA
CATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGTTARATGGTAGCCT
AGCAGRAGGAGAGATAATAATTAGATCTGAAARTATAACAGACRATGGCA
AARCAATAATAGTACATCTCRATGAATCTGTAAAGATTGAGTGTACGAGA
CCCAATAATAAAACRAAGRACAAGTATAAGAATAGGACCAGGACRAGCATT
TTATGCAACAGGACAAGTAATAGGAGACATAAGAGAAGCATATTGTAACA
TTAATGARAGTARATGGAATGAAACTTTACAARAGGGTAAGTAARARATTA
AAAGAATACTTCCCTCATAAGAATATAACATTTCAACCATCCTCAGGAGG
GCACCTAGARATTACAACACATAGCTTTAATTGTGGAGGAGAATTTTTCT
ATTGCAATACATCRAGCCTGTTTARTAGGACATATATGGCTAATAGTACA
GATATGGCTAATAGTACAGARACTARCAGTACACGAACCATCACRATCCA
CIGCAGRATAAAACAAATTATAAACATGT GGCAGGAGGTGGGACGAGCAA
TGTATGCCCCTCCCATTGCAGGARACATAACATGTATATCAAATATCACA
GCACTACTATTGACRAGGGATGGAGGAARAARCARTACGGAGACATTCAG
ACCTGGAGGAGGARATATGAAGGACAATTGGAGAAGTGAATTATATAART
ATARAGTGGTAGAAGTTAAGCCATTAGGAGTAGCACCCACTAATGCAAGA
AGGAGAGTGGTGGAGAGAGRARAARGAGCAGT GGGAATGGGAGCTGTGTT
CCTTGGGT TCT TGGGAGCGECAGGARGCACTATGGGCGCAGCATCAATAA
CCCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGT GCAACAGCAA
AGCAATTTGCTGARGGCTATAGAGGCTCAACAGCATATGT TGARACTCAC
GGTCTGGGGCATTARACAGCTCCAGGCAAGAGTCCTGGCCTTGGRAAGAT
ACCTARAGGATCARCAGCTCCTAGGGATGTGGGGCTGCTCTGGRAAACTC
ATCTGCACCACTARTGTATATTGGRACTCTAGTTGGAGTAATARAACTTA
TGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGARATTA
GCAATTATACAGAAATARTATATGARTTGCTTGAAGRATCACRARACCAG
CAGGAARAGAATGAACARGATTTACTAGCATTGGACAGATGGAACAGTCT
GIGGAATTGGT TTAACATAACAAATTGGCTGTGGTATATAAARATATTCA
TAATGATAGTAGGAGGCTTGATAGGTTTAAGRATAATTTTTGCTGTGCTT
TCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGTCGTTGCAGAC
CCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGAAGRAG
AAGGTGGAGAGCARGACAGRAACAGATCAACGCGATTAGT GAGCGGATTC
TTAGCGCTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATCTACCA
CCGATTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGGGAACTTCTGG
GACGCAGCAGTCTCRAGGGACTACGGAGAGGATGGGRAGCCCTTRAGTAT
CTGGGAAGTCTTGTGCAGTATTGGGGCCTGGAACT ARAARGGAGT GCTAT
TAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGATAGGA
TTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATACCTACA
AGAATAAGACAGGGCTTTGAAACAGCTTTGCTATAA
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ATGAGAGTGATGGCGATACAGAGGAATTATCCACAATGGTGGATATGGAG
CATGTTAGGCT TTTGGATGCTAATGATTTGTRATGGGATGTGGGTCACAG
TCTACTATGGGGTACCTGTGTGGRAAGAAGCAAARACTACTCTATTTTGT
GCATCAGATGCTAAAGCATATGAGARAGRAGTGCATRATGTCTGGGCTAC
ACATGCCTGTGTACCCACAGACCCCAATCCACRAGRAATGGITTTARAAR
ATGTAACAGAARATTTCAACATGTGGAAARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTRAA
GITGACCCCACTCTGTGTCACTCTARACTGTACCAATGCTACTGCCAGCA
ATAGCAGTATAATAGAGGGRATGARAARTTGCTCTTTCAATATRACCACA
GRATTAAGAGATAAGAGAGAGAAAARGAATGCACTTTTTTATAAACTTGA
TATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTAATARATTGTA
ATACCTCAGTCATRACACAAGCCTGICCARAGGTCTCTTTTGACCCRATT
CCTATACATTATTGTGCTCCAGCTGGT TATGCGAT TCTARAGTGTAATAA
TAAGACATTCACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAAT
GTACACATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGTTARATGGT
AGCCTAGCAGAAGGAGAGATAATAATTAGATCTGARAATATAACAARAAR
TGTCAAAACAATAATAGTACATCTCARTGRATCTGTARAGATTGAGTGTA
CGAGACCCAATAATAAARCAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTRATAGGAGACATAAGAGAAGCATATTG
TRACATTAATGARAGTAAATGGARTGAAACTTTACAARGGGTAAGTARRA
AATTARAAGAATACTTCCCTCATARGAATATAACATTTCAACCATCCTCA
GCAGGGGACCTAGARATTACAACACATAGCTTTAATTGTGGAGGAGARTT
TTTCTATTGCAATACATCAAGCCTGTTTAATAGGACATATATGGCTAATA
GTACAGATATGGCTAATAGTACAGARACTAACAGTACACGAACCATCACA
ATCCACTGCAGRATAARACRAATTATARACATGTGGCAGGAGGTGGGACG
AGCAATGTATGCCCCTCCCATTGCAGGAAACATAACATGTATATCARATA
TCACAGGACTACTATTGACAAGGGATGGAGGAAAAAACAATACGGAGACR
TTCAGACCTGGAGGAGGARATATGAAGGACAATTGGAGAAGTGRATTATA
TAAATATAAAGTGGTAGAAGTTAAGCCATTAGGAGTAGCACCCACTARTG
CAAGAAGGAGAGTGGTGGAGAGAGARAARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGTTCTTGGGAGCGGCAGGAAGCACTATGGGCGCAGCATC
AATAACGCTGACGGTACAGGCCAGRCAATTATTGTCTGGTATAGTGCAAC
AGCAARGCAATTTGCTGAAGGCTATAGAGGCTCAACAGCATATGT TGAAA
CTCACGGTCTGGGGCATTAARCAGCTCCAGGCAAGAGTCCTGGCCTTGGA
AAGATACCTAAAGGATCAACAGCTCCTAGGGATGTGGGGCTGCTCTGGAR
RACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAAA
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGA
AATTAGCAATTATACAGAARTAATATATGAATTGCTTGAAGRATCACAAA
ACCAGCAGGAARAGAATGAACAAGATTTACTAGCATTGGACAGATGGAAC
AGTCTGIGGAATTGGTTTAACATAACARATTGGCTGTGGTATATAARAAT
ATTCATAATGATAGCTAGGAGGCTTGATAGGTTTAAGARTARTTTTTGCTG
TGCTTTCTTTAGTARATAGAGT TAGGCAGGGATACTCACCTCTGTCGTTG
CAGACCCTTATCCCAAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGA
AGRAGRAGGTGGACAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCG
GATTCTTAGCGCTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATC
TACCACCCATTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGGGAACT
TCTGGGACGCAGCAGT CTCAAGGGACTACGGAGAGGATGGGAAGCCCTTA
AGTATCTGGGAAGTICTTGTGCAGTATTGGGGCCTGGARCTAAARAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGAACAGA
TAGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATAC
CTACAAGAATAAGACAGGGCTTTGARACAGCTTTGCTATAA
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ATGAGAGTGATGGCGATACAGAGGRATTATCCACAATGGTGGATATGGAG
CATGTTAGGCTTTTGGATGCTAATGATTTGTRATGGGATGTGGGTCACAG
TCTACTATGGGGTACCTGTGTGGRAAGAAGCAAARACTACTCTATTTTGT
GCATCAGATGCTAAAGCATATGAGARAGRAGTGCATRATGTCTGGGCTAC
ACATGCCTGTGTACCCACAGACCCCAATCCACAAGRAATGGITTTARAAA
ATGTAACAGAARATTTCAACATGTGGARARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAAA
GITGACCCCACTCTGTGTCACTCTARACTGTACCAATGCTACTGCCAGCA
ATAGCAGTATAATAGAGGGRATGARAAATTGCTCTTTCAATATRACCACA
GRATTAAGAGATAAGAGAGAGAARARGAATGCACTTTTTTATAARCTTGA
TATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTAATARATTGTA
ATACCTCAGTCATAACACAAGCCTGICCARAGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTARAGTGTAATAA
TAAGACATTCACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAAT
GTACACATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGTTARATGGT
AGCCTAGCAGAAGCAGAGATAATARTTAGATCTAARAATATAACAGACAA
TAGCAAARCAATAATAGTACATCTCARTGAATCTGTARAGATTGAGTGTA
CGAGACCCAATAATAAARCAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATARGRGARGCATATTG
TAACATTAATGARAGTAARTGGARTGRAACTTTACAAAGGGTAAGTAARA
AATTARAAGAATACTTCCCTCATAAGAATATAACATTTCAACCATCCTCA
GEAGGGGACCTAGRAATTACAACACATAGCTTTAATTGTGGAGGAGAATT
TTTCTATTGCAATACATCRAGCCTGTTTAATAGGACATATATGGCTAATA
GTACAGATATGGCTAATAGTACAGARACTAACAGTACACGAACCATCACA
ATCCACTGCAGRATAARACAAATTATARACATGTGGCAGGAGGTGGGACG
AGCAATGTATGCCCCTCCCATTGCAGGAARCATAACATGTATATCARATA
TCACAGGACTACTATTGACAAGGGATGGAGGRAARAACAATACGGAGACA
TTCAGACCTGGAGGAGGARATATGAAGGACAATTGGAGAAGTGRATTATA
TRAATATARAGTGGTAGRAGTTAAGCCATTAGGAGTAGCACCCACTRATG
CAAGAAGGAGAGTGGTGGAGAGAGARAARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGT TCTTGGGAGCGGCAGGAAGCACTATGGGCGCAGCATC
AATAACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAAC
AGCAARGCAATTTGCTGRAGGCTATAGAGGCTCAACAGCATATGT TGAAR
CTCACGGTCTGGGGCATTAARCAGCTCCAGGCAAGAGTCCTGGCCTTGGA
AAGATACCTAAAGGATCAACAGCTCCTAGGGATGTGGGGCTGCTCTGGAR
AACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAAR
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGA
AATTAGCAATTATACAGAARTAATATATGAATTGCTTGRAGRATCACAAR
ACCAGCAGGAARAGAATGAACAAGATTTACTAGCATTGGACAGATGGAAC
AGTCTGIGGAATTGGTTTAACATAACARATTGGCTGTGGTATATAARART
ATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGARTAATTTTTGCTG
TGCTTTCTTTAGTAAATAGAGT TAGGCAGGGATACTCACCTCTGTCGTTG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGA
AGAAGRAGGTGGACAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCG
GATTCTTAGCGCTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATC
TACCACCCATTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGGGAACT
TCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGGGAAGCCCTTA
AGTATCTGGGAAGTICTTGTGCAGTATTGGGGCCTGGAACTAAARAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGRACAGA
TAGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATAC
CTACAAGAATAAGRCAGGGCTTTGARACAGCTTTGCTATAA
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ATGAGAGTGATGGCGATACAGAGGRATTATCCACAATGGTGGATATGGAG
CATGTTAGGCTTTTGGATGCTAATGATTTGTRATGGGATGTGGGTCACAG
TCTACTATGGGGTACCTGTGTGGRAAGAAGCAAARACTACTCTATTTTGT
GCATCAGATGCTAAAGCATATGAGARAGRAGTGCATRATGTCTGGGCTAC
ACATGCCTGTGTACCCACAGACCCCAATCCACAAGRAATGGITTTARAAA
ATGTAACAGAARATTTCAACATGTGGARARATGACATGGTGGATCAGATG
CATGAAGATGTAATTAGTTTATGGGATCAAAGCCTCAAGCCATGTGTAAA
GITGACCCCACTCTGTGTCACTCTARACTGTACCAATGCTACTGCCAGCA
ATAGCAGTATAATAGAGGGRATGARAAATTGCTCTTTCAATATRACCACA
GRATTAAGAGATAAGAGAGAGAARARGAATGCACTTTTTTATAARCTTGA
TATAGTACAACTAGATGGCAACTCTAGTCAGTATAGATTAATARATTGTA
ATACCTCAGTCATAACACAAGCCTGICCARAGGTCTCTTTTGACCCAATT
CCTATACATTATTGTGCTCCAGCTGGTTATGCGATTCTARAGTGTAATAA
TAAGACATTCACTGGAACAGGACCGTGTAATAATGTCAGCACAGTACAAT
GTACACATGGAATTAAGCCAGTGGTTTCAACTCAACTATTGTTARATGGT
AGCCTAGCAGAAGCAGAGATAATARTTAGATCTAARAATATAACAGACAA
TGGCAAARCAATAATAGTACATCTCARTGAATCTGTARAGATTGAGTGTA
CGAGACCCAATAATAAARCAAGAACRAGTATAAGAATAGGACCAGGACAA
GCATTTTATGCAACAGGACAAGTAATAGGAGACATARGRGARGCATATTG
TAACATTAATGARAGTAARTGGARTGRAACTTTACAAAGGGTAAGTAARA
AATTARAAGAATACTTCCCTCATAAGAATATAACATTTCAACCATCCTCA
GEAGGGGACCTAGRAATTACAACACATAGCTTTAATTGTGGAGGAGAATT
TTTCTATTGCAATACATCRAGCCTGTTTAATAGGACATATATGGCTAATA
GTACAGATATGGCTAATAGTACAGARACTAACAGTACACGAACCATCACA
ATCCACTGCAGRATAARACAAATTATARACATGTGGCAGGAGGTGGGACG
AGCAATGTATGCCCCTCCCATTGCAGGAARCATAACATGTATATCARATA
TCACAGGACTACTATTGACAAGGGATGGAGGRAARAACAATACGGAGACA
TTCAGACCTGGAGGAGGARATATGAAGGACAATTGGAGAAGTGRATTATA
TRAATATARAGTGGTAGRAGTTAAGCCATTAGGAGTAGCACCCACTRATG
CAAGAAGGAGAGTGGTGGAGAGAGARAARAGAGCAGTGGGAATGGGAGCT
GIGTTCCTTGGGT TCTTGGGAGCGGCAGGAAGCACTATGGGCGCAGCATC
AATAACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAAC
AGCAARGCAATTTGCTGRAGGCTATAGAGGCTCAACAGCATATGT TGAAR
CTCACGGTCTGGGGCATTAARCAGCTCCAGGCAAGAGTCCTGGCCTTGGA
AAGATACCTAAAGGATCAACAGCTCCTAGGGATGTGGGGCTGCTCTGGAR
AACTCATCTGCACCACTAATGTATATTGGAACTCTAGTTGGAGTAATAAR
ACTTATGGTGATATTTGGGATAACATGACCTGGATGCAGT GGGAGAGAGA
AATTAGCAATTATACAGAARTAATATATGAATTGCTTGRAGRATCACAAR
ACCAGCAGGAARAGAATGAACAAGATTTACTAGCATTGGACAGATGGAAC
AGTCTGIGGAATTGGTTTAACATAACARATTGGCTGTGGTATATAARART
ATTCATAATGATAGTAGGAGGCTTGATAGGTTTAAGARTAATTTTTGCTG
TGCTTTCTTTAGTAAATAGAGT TAGGCAGGGATACTCACCTCTGTCGTTG
CAGACCCTTATCCCRAGCCCGAGGGGACCAGACAGGCCCGGAGGRATCGA
AGAAGRAGGTGGACAGCAAGACAGAAACAGATCAACGCGATTAGTGAGCG
GATTCTTAGCGCTTGTCTGGGACGACCTGCGGAGCCTGTGCCTTTTCATC
TACCACCCATTGAGAGACTTCATATTAATTGCAGCGAGAGCGGGGGAACT
TCTGGGACGCAGCAGTCTCAAGGGACTACGGAGAGGATGGGAAGCCCTTA
AGTATCTGGGAAGTICTTGTGCAGTATTGGGGCCTGGAACTAAARAGGAGT
GCTATTAGTCTATTGGATACCCTAGCAATAGCAGTAGGTGAAGGRACAGA
TAGGATTCTAGAATTTGTATTAGGAATTTGTAGAGCTATCCGCAACATAC
CTACAAGAATAAGRCAGGGCTTTGARACAGCTTTGCTATAA
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ATGAGAGTGATGGCGATACAGAGGRATTATCC
ACAATGGTGGATATGGAGCATGTTAGGCT TTTGGATGCTAATGATTTGTA
ATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTGTGGAARGAAGCA
AARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGRAGT
GCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCAC
AAGAARTGGTTTTAAARAATGTAACAGRARATTTCAACATGIGGAARART
GACATGGIGGATCAGATGCATGARGATGTAATTAGTTTATGGGATCAAAG
CCTCAAGCCATGTGTAARGTTGACCCCACTCTGTGTCACTCTAAACTGTA
CCAATGCTACTGCCAGCRATAGCAGTATAATAGAGGGRATGAARRATTGC
TCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAAAARGRATGC
ACTTTTTTATARACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGT
ATAGATTAATARATTGTAATACCTCAGTCATAACACARGCCTGTCCAAAG
GICTCTTTTGACCCRATTCCTATACATTATTGTGCTCCAGCTGGTTATGC
GATTCTAAAGTGTAARTARTAAGACATTCACTGGAACAGGACCGTGTARTA
ATGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTGGTTTCRACT
CAACTATTGTTAAATGGTAGCCTAGCAGAAGGAGAGATAATAATTAGATC
TGAARATATAACAAACACTGCCARAACAATAATAGTACATCTCAATGAAT
CTGTAAAGATTGAGTGTACGAGACCCAATAATAAAACAAGAACAAGTATA
AGAATAGGACCAGGACAAGCATTTTATGCAACAGGACAAGTAATAGGAGA
CATAAGAGAAGCATATTGTAACATTAATGAAAGTAARTGGAATGRAACTT
TACARAGGGTAAGTARAARATTARAAGAATACTTCCCTCATAAGAATATA
ACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACATAGCTT
TAATTGTCGAGGAGRATTTTTCTATTGCARTACATCAAGCCTGTTTARTA
GGACATATATGGCTAATAGTACAGATATGGCTAATAGTACAGAARCTRAC
AGTACACGAACCATCACRATCCACTGCAGAATAAARCRRATTATAARCAT
GIGGCAGGAGGTGGGACGAGCAATGTATGCCCCTCCCATTGCAGGARRCA
TAACATGTATATCAARTATCACAGGACTACTATTGACRAGGGATGGAGGA
AAARACRATACGGAGACATTCAGACCTGGAGGAGGRAATATGARGGACAA
TTGGAGAAGTGAATTATATARATATARAGTGGTAGAAGTTAAGCCATTAG
GAGTAGCACCCACTAATGCAAGAAGGAGAGTCGTGGAGAGAGAARARRGA
GCAGTGGGAATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCGECAGGAAG
CACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACRATTAT
TGTCTGGTATAGTGCAACAGCAARGCAATTTGCTGAAGGCTATAGAGGCT
CAACAGCATATGITGAARCTCACGGTCTGGGGCAT TAAACAGCTCCAGGC
AAGAGTCCTGGCCTTGGAAAGATACCTAAAGGATCAACAGCTCCTAGGGA
TGTGGGGCTGCTCTGGARRACTCATCTGCACCACTAATGTATATTGGAAC
TCTAGTTGGAGTAATAARACTTATGGTGATATTTGGGATAACATGACCTG
GATGCAGTGGGAGAGAGRAATTAGCAATTATACAGARATAATATATGRAT
TGCTTGAAGAATCACRAARCCAGCAGGAARAGAATGAACAAGATTTACTA
GCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATARCAAATTG
GCTGTGGTATATAARAATATTCATARTGATAGTAGGAGGCTTGATAGGTT
TAAGRATAATTTTTGCTGIGCTTTCTTTAGTAAATAGAGT TAGGCAGGGA
TACTCACCTCTGTCGTTGCAGACCCTTATCCCAAGCCCGAGGGGACCAG
CAGGCCCGGAGGAATCGRAGRAGAAGGTGGAGAGCAAGACAGAAACAGAT
CAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGGGACGACCTGLGG
AGCCTGIGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTGC
AGCGAGAGCGGGGGEAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGGR
GAGGATGGGAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGC
CTGGAACTARAAAGGAGTGCTATTAGTCTATTGGATACCCTAGCRATAGC
AGTAGGTGAAGGAACAGATAGGATTCTAGAATTTGTATTAGGARTTTGTA
%%gg%%%ggGCAACATACCTACAAGAATAAGACAGGGCTTTGAAACAGCT
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ATGAGAGTGATGGCGATACAGAGGRATTATCC
ACAATGGTGGATATGGAGCATGTTAGGCT TTTGGATGCTAATGATTTGTA
ATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTGTGGAARGAAGCA
AARACTACTCTATTTTGTGCATCAGATGCTAAAGCATATGAGARAGRAGT
GCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCARTCCAC
AAGAARTGGTTTTAAARAATGTAACAGRARATTTCAACATGIGGAARART
GACATGGIGGATCAGATGCATGARGATGTAATTAGTTTATGGGATCAAAG
CCTCAAGCCATGTGTAARGTTGACCCCACTCTGTGTCACTCTAAACTGTA
CCAATGCTACTGCCAGCRATAGCAGTATAATAGAGGGRATGAARRATTGC
TCTTTCAATATAACCACAGAATTAAGAGATAAGAGAGAGAAAARGRATGC
ACTTTTTTATARACTTGATATAGTACAACTAGATGGCAACTCTAGTCAGT
ATAGATTAATARATTGTAATACCTCAGTCATAACACARGCCTGTCCAAAG
GICTCTTTTGACCCRATTCCTATACATTATTGTGCTCCAGCTGGTTATGC
GATTCTAAAGTGTAARTARTAAGACATTCACTGGAACAGGACCGTGTARTA
ATGTCAGCACAGTACAATGTACACATGGAATTAAGCCAGTGGTTTCRACT
CAACTATTGTTAAATGGTAGCCTAGCAGAAGGAGAGATAATAATTAGATC
TGAARATATAACAAACAATGACARAACAATAATAGTACATCTCAATGAAT
CTGTAAAGATTGAGTGTACGAGACCCAATAATAAAACAAGAACAAGTATA
AGAATAGGACCAGGACAAGCATTTTATGCAACAGGACAAGTAATAGGAGA
CATAAGAGAAGCATATTGTAACATTAATGAAAGTAARTGGAATGRAACTT
TACARAGGGTAAGTARAARATTARAAGAATACTTCCCTCATAAGAATATA
ACATTTCAACCATCCTCAGGAGGGGACCTAGARATTACRACACATAGCTT
TAATTGTCGAGGAGRATTTTTCTATTGCARTACATCAAGCCTGTTTARTA
GGACATATATGGCTAATAGTACAGATATGGCTAATAGTACAGAARCTRAC
AGTACACGAACCATCACRATCCACTGCAGAATAAARCRRATTATAARCAT
GIGGCAGGAGGTGGGACGAGCAATGTATGCCCCTCCCATTGCAGGARRCA
TAACATGTATATCAARTATCACAGGACTACTATTGACRAGGGATGGAGGA
AAARACRATACGGAGACATTCAGACCTGGAGGAGGRAATATGARGGACAA
TTGGAGAAGTGAATTATATARATATARAGTGGTAGAAGTTAAGCCATTAG
GAGTAGCACCCACTAATGCAAGAAGGAGAGTCGTGGAGAGAGAARARRGA
GCAGTGGGAATGGGAGCTGTGTTCCTTGGGTTCTTGGGAGCGECAGGAAG
CACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACRATTAT
TGTCTGGTATAGTGCAACAGCAARGCAATTTGCTGAAGGCTATAGAGGCT
CAACAGCATATGITGAARCTCACGGTCTGGGGCAT TAAACAGCTCCAGGC
AAGAGTCCTGGCCTTGGAAAGATACCTAAAGGATCAACAGCTCCTAGGGA
TGTGGGGCTGCTCTGGARRACTCATCTGCACCACTAATGTATATTGGAAC
TCTAGTTGGAGTAATAARACTTATGGTGATATTTGGGATAACATGACCTG
GATGCAGTGGGAGAGAGRAATTAGCAATTATACAGARATAATATATGRAT
TGCTTGAAGAATCACRAARCCAGCAGGAARAGAATGAACAAGATTTACTA
GCATTGGACAGATGGAACAGTCTGTGGAATTGGTTTAACATARCAAATTG
GCTGTGGTATATAARAATATTCATARTGATAGTAGGAGGCTTGATAGGTT
TAAGRATAATTTTTGCTGIGCTTTCTTTAGTAAATAGAGT TAGGCAGGGA
TACTCACCTCTGTCGTTGCAGACCCTTATCCCAAGCCCGAGGGGACCAG
CAGGCCCGGAGGAATCGRAGRAGAAGGTGGAGAGCAAGACAGAAACAGAT
CAACGCGATTAGTGAGCGGATTCTTAGCGCTTGTCTGGGACGACCTGLGG
AGCCTGIGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTGC
AGCGAGAGCGGGGGEAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGGR
GAGGATGGGAAGCCCTTAAGTATCTGGGAAGTCTTGTGCAGTATTGGGGC
CTGGAACTARAAAGGAGTGCTATTAGTCTATTGGATACCCTAGCRATAGC
AGTAGGTGAAGGAACAGATAGGATTCTAGAATTTGTATTAGGARTTTGTA
%%gg%ﬁ%ggGCAACATACCTACAAGAATAAGACAGGGCTTTGAAACAGCT
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ATGAGAGTGATGGCGATACAGAGGRATTATC
CACAATGGTGGATATGGAGCATGT TAGGCTTTTGGATGCTAATGATTTGT
AATGGGATGTGGGTCACAGTCTACTATGGGGTACCTGTGT GGARAGRAGC
AAARACTACTCTATTTTGTGCATCAGATGCTARAGCATATGAGRAAGAAG
TGCATAATGTCTGGGCTACACATGCCTGTGTACCCACAGACCCCAATCCA
CAAGAAATGGTTTTAAARAATGTAACAGRAAATTTCAACATGTGGAARAA
TGACATGGTGGATCAGATGCATGRAGATGTAATTAGTTTATGGGATCARA
GCCTCAAGCCATGTGTARAGTTGACCCCACTCTGTGTCACTCTARACTGT
ACCAATGCTACTGCCAGCARTAGCAGTATAATAGAGGGAATGARAAATTG
CICTTTCAATATAACCACAGRATTAAGAGATRAGAGAGAGAARAAGAATG
CACTTTTTTATARACTTGATATAGTACAACTAGATGGCARACTCTAGTCAG
TATAGATTAATARATTGTAATACCTCAGTCATAACACRAGCCTGTCCARA
GGICTCTTTTGACCCAATTCCTATACATTATTGTGCTCCAGCTGGTTATG
CCATTCTAAAGTGTRATAATAAGACATTCACTGGAACAGGACCGTGTRAT
AATGTCAGCACAGTACRATGTACACATGGAATTAAGCCAGTGGTTTCAAC
TCAACTATTGT TAAATGGTAGCCTAGCAGRAGGAGAGATAATARTTAGAT
CTGAAARTATAACARACAGTGGCAARACAATAATAGTACATCTCRATGAA
TCTGTAAAGATTGAGTGTACGAGACCCAATARTARAACAAGAACAAGTAT
AAGAATAGGACCACGACAAGCATTTTATGCAACAGGACAAGTAATAGGAG
ACATARGAGAAGCATATTGTAACATTARTGAAAGTAAATGGRATGARACT
TTACAAAGGGTARGTAAARAATTAAARGAATACTTCCCTCATAAGAATAT
AACATTTCAACCATCCTCAGGAGGGGACCTAGRAATTACARCACATAGCT
TTAATTGTGGAGGAGRATTTTTCTATTGCAATACATCAAGCCTGTTTAAT
AGGACATATATGGCTARTAGTACAGATATGGCTAATAGTACAGRAACTAR
CAGTACACGRACCATCACAATCCACTGCAGAATAAARCARATTATARRCA
TGTGGCAGGAGGTGGGACGAGCARTGTATGCCCCTCCCATTGCAGGARAC
ATAACATGTATATCAAATATCACAGGACTACTATTGACAAGGGATGGAGG
AAARARCAATACGCAGACATTCAGACCTGGAGGAGGAARTATGRAGGACA
ATTGGAGAAGTGAATTATATAAATATARAGTGGTAGAAGT TAAGCCATTA
GCAGTAGCACCCACTAATGCAAGRAGGAGAGT GGTGGAGAGAGAARAARAG
AGCAGTGGGAATGCGAGCTGTGTTCCTTGGGT TCTTGGGAGCGGCAGGAR
GCACTATGGGCGCAGCATCAATAACGCTGACGGTACAGGCCAGACARTTA
TTGTCTGGTATAGIGCAACAGCARAGCAATTTGCTGAAGGCTATAGAGGC
TCAACAGCATATGTTGAAACTCACGGTCTGGGGCATTAAACAGCTCCAGG
CAAGAGTCCTGGCCTTGGAARGATACCTAAAGGAT CAACAGCTCCTAGGG
ATGTGGGGCTGCTCTGGAARACTCATCTGCACCACTAATGTATATTGGAR
CICTAGTTGGAGTAATARAACTTATGGTGATATTTGGGATAACATGACCT
GCATGCAGTGGGAGAGAGAAATTAGCAATTATACAGRAATAATATATGAA
TTGCTTGRAGAATCACAARACCAGCAGGARAAGARTGRACAAGATTTACT
AGCATTGGACAGATGGRACAGTCTGTGGAATTGGTTTAACATARCARATT
GGCTGTGGTATATARAARTATTCATAATGATAGTAGGAGGCTTGATAGGT
TTAAGAATAATTTTTGCTGTGCTTTCTTTAGTAAATAGAGT TAGGCAGGG
ATACTCACCTCTGICGTTGCAGACCCTTATCCCAAGCCCGAGGGGACCAG
ACAGGCCCGGAGGRATCGARGAAGRAGGT GGAGAGCAAGACAGRAACAGA
TCAACGCCATTAGIGAGCGGATTCTTAGCGCTTGT CTGGGACGACCTGCG
GAGCCTGIGCCTTTTCATCTACCACCGATTGAGAGACTTCATATTAATTG
CAGCGAGAGCGGGGGAACTTCTGGGACGCAGCAGT CTCAAGGGACTACGG
AGAGGATGGGAAGCCCTTAAGTATCTGGGRAGTCTTGTGCAGTATTGGRG
CCTGGAACTAAARAGGAGTGCTATTAGTCTATTGGATACCCTAGCAATAG
CAGTAGGIGRAGGAACAGATAGGATTCTAGAATTTGTATTAGGAATTTGT
AGASETATCCGCAACATACCTACAAGAATAAGACAGGGCTTTGAAACAGC
TTTGCTATAA
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