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(57) Abstract: Provided herein are combination therapies for the treatment of cancer. In particular, the disclosed methods are direc-
ted to treatment of cancer in a patient comprising administering an antibody that blocks the interaction between PD-1 and PD-L1
and an FGFR inhibitor, wherein the antibody that blocks the interaction between PD-1 and PD-L1 and the FGFR inhibitor are ad -
ministered if one or more FGFR variants are present in a biological sample from the patient.
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FGFR/PD-1 COMBINATION THERAPY FOR THE TREATMENT OF CANCER

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Application No.
62/142,569, filed April 3, 2015, the disclosure of which is hereby incorporated by reference

its entirety.

SEQUENCE LISTING
[0002] The instant application contains a Sequence Listing which has been submutted
clectromically in ASCH format and is hereby incorporated by reference 1n its entirety. Said
ASCIHE copy, created on March 22, 2016, 1s named PRD3366USNP_SL.txt and 15 53,086 bvtes

n size.

TECHNICAL FIELD
[0003] Provided herein are combination therapies for the treatment of cancer. In
particular, the disclosed methods are directed to treatment of cancer in a patient comprising
administering an antibody that blocks the interaction between PD-1 and PD-L1 and a fibroblast

growth factor receptor (FGFR) inhibitor.

BACKGROUND
[0004] For cancer patients failing the main therapeutic option (front-line therapy) for
that cancer type, there is often no accepted standard of care for second and subscquent-iine
therapy, unless a particular genetic abnormality 1s identified and a specific therapy 13 available.
Fibroblast growth factor receptors (FGFRs) are a family of receptor tyrosine kinases mvolved
in regulating ccll survival, proliferation, migration and differentiation. FGFR alterations have
been observed 1 some cancers. To date, there are no approved therapies that are efficacious in

patients with FGFR alterations.

SUMMARY
[0005] Dhsclosed herein are methods of using a combination therapy that comprises an
antibody that blocks the mteraction between PD-1 and PD-L1 and an FGFR inhibitor to treat
cancer in a patient. In some embodiments, the methods comprise administering to a patient a

pharmaceutically effective amount of an antibody that blocks the interaction between PD-1 and
-1-
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PD-L1 and a pharmaceutically effective amoont of an FGFR inhibitor, wherein the antibody
that blocks the interaction between PD-1 and PD-L1 and the FGFR inhibitor are administered if
one or more FGFR variants are present in a biological sample from the patient.

[0006] In other embodiments, the methods of treating cancer in a patient comprise:
administering to the patient a pharmaceutically effective amount of an antibody that blocks the
interaction between PD-1 and PD-L1; monitoring the efficacy of the antibody; and, if the
antibody is not efficacious, cvaluating a biological sample from the patient for a presence of
one or more FGFR varants and admimstering to the patient a pharmaceutically effective
amount of an FGFR inhibitor if the one or more FGFR variants are present in the sample.

[0007] Also, disclosed herein are uses of an antibody that blocks the interaction
between PD-1 and PD-L1 and an FGFR mhibitor for the manufacture of a medicament for the
treatment of cancer, in particular for the treatment of cancer in a patient wherein one of more
FGFR variants are present in a biological saraple from the patient. In some embodiments, the
medicament contains a pharmaceutically effective amount of an antibody that blocks the
interaction between PD-1 and PD-L1 and a pharmaceutically effective amount of an FGFR
mhibitor, wherein the medicament s used in a patient wherein one or more FGFR vanants are
present in a biological sample from the patient.

[0008] Also disclosed herein are combinations of an anfibody that blocks the
mteraction between PD-1 and PD-L1 and an FGFR inhibitor for use in the treatment of cancer,
in particular for use in the treatment of cancer in a patient wherein one or more FGFR variants
are present in a biclogical sample from the patient. In some embodiments, the combination
comprises a pharmaceutically effective amount of an antibody that blocks the interaction
between PD-1 and PE-L1 and a pharmaceutically effective amount of an FGFR inhibitor for
use in the treatment of cancer in a patient wherem one or more FGFR variants are present in a
biclogical sample from the patient. In other embodiments, the combination for treating cancer
comprises administration of a pharmaceutically effective amount of an antibody that blocks the
interaction between PD-1 and PD-L1; monitoring the efficacy of the antibody; and, if the
antibody is not efficacious, evaluating a biological sample from the patient for a presence of
ong or more FGFR vanants, followed by adounistration to the patient a pharmaceutically
effective amount of an FGFR inlubitor if the one or more FGER variants are present in the

sample.

]
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The summary, as well as the following detailed description, i1s further
understood when read in conjunction with the appended drawings. For the purpose of
ithustrating the disclosed methods, there are shown m the drawings exemplary embodiments of
the methods; however, the methods are not imited to the specific embodiments disclosed. In
the drawings:

[0010] #14G. 1 iliustrates PD-L1 expression in a 120 lung cancer samples set by
histology and FGFR mutant and amplification status. PD-L1 H-scores (Y-axis) were plotied
for NSCLC adenocarcinoma {left), small cell hing cancer {nuddle), and NSCLC squamous
(right). The FGFR mutation and/or amplification status versus the PD-L1 staining for cach of
the 120 samples 1s shown. Mutation — an FGFR mutation was identified, but no amplification
or fusion was detected; No FGFR Alteration — no mutation, amplification, or fusion was
detected, Amplification — an FGFR gene amplification was identified, but no FGFR mustation or
fusion was detected; Mutation + Amp — samples were positive for both FGFR mutation and
gene amplification, but no fusion was detected; Not Tested — IHC for PD-L1 was performed,
but sample was not tested on Foundation Medicine panel.

[0011] FiG, 2 iHustrates PD-L1 expression in an 80 non-small-cell lung carcinoma
(NSCLC) sample set by FGFR fusion status by NSCLC histology. PD-L1 H-scores (Y -axis)
were plotted for NSCLC adenccarcimoma (Ieft), and NSCLC squamous (right). The FGFR
fusion status versus the PD-L1 staining for cach of the 8¢ samples is shown. Fusion Positive -
an FGFR fusion was detected; Fusion Wild-Type — no FGFR fusion was detected; Not Tested —
msefficient sample for testing or quality contrel (QC) failure.

[0012] FigG. 3 iHustrates the effect of INJ42756493 on immune cell viability. Normal
donor peripheral blood mononuciear cells (PBMUCs), cither unstimulated or stimulated with
anti-CD3 antibodies, were treated with increasing concentrations of INJ427356493 ( 6.0000077,
0.000023, 0.000070, 0.00021, 0.00063, 0.00188, 0.00565, 0.01694, 0.051, 0.152, 0.457, 1.372,
4115, 12.346,37.037 111,111, 333333, and 1000 aM). On days 1, 2, 5 and 6 after plating,
cell viability was assessed by CellTiter-Glo (Promega).

[0013] FI4G. 4 iHustrates the effect of INJ42756493 on [FN-y levels induced by anti-
PD-1 antibodies in a Mixed Lymphocyte Reaction (MLR) Assay. Cultures of CD4” T and
allogeneic dendritic celis were treated with anti-PD-1 antibodies {concentrations left to right -
30,110,333, 1.11,0.37, 0.12 nM). INJ42756493 was added at 100, 1, or 0.01 nM alone
{concentrations left to right), together with anti-PD-1 antibodies (100, 1, or 0.01 nM

-3
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INJ42756493 together with 30, 10,333, 1.11, 0.37, or 0.12 nM of anti-PD-1 antibody), or in
the presence of isotype control {(IC). 5 davs after treatment, IFFN-y levels in the supernatant
were measured by Meso Scale Discovery (MSD),

[0014] FIG. Shllustrates the effect of INJ42756493 on IFN-y levels induced by anti-
PD-1 antibodies in a Cytomegalovirus antigen assay {CMV) Assay. Peripheral blood
mononuciear cells (PMBCs) were stimulated with CMV antigen and treated with anti-PD-1
antihodics (concentration left to right - 30, 10, 3.33, 1.11, 0.37, 0.12 nM) as indicated.
INJ42756493 was added at 100, 1, or 0.01 oM alone (concentrations left to right), together with
anti-PD-1 antibodies (160, 1, or 0.01 oM INJ42756463 together with 30, 10, 3.33, 1.11, 0.37,
or 0.12 oM of anti-PD3-1 antibody), o1 in the presence of isotype control (IC). 6 days after

treatment, IFN-y levels in the supernatant were measured by MSD.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0015] The disclosed methods may be understood more readily by reference to the
following detailed description taken in connection with the accompanying figures, which form
a part of this disclosure. It 1s to be understood that the disclosed methods are not limited to the
specific methods described and/or shown herein, and that the terminology used herein is for the
purpose of describing particular embodiments by way of example only and is not intended 1o be
himiting of the claimed methods.

[0016] Unless specifically stated otherwise, any description as to a pogsible
mechanism or mode of action or reason for improvement 1s meant to be illustrative only, and
the disclosed methods are not to be constrained by the correctness or incorrectness of any such
suggested mechanism or mode of action or reason for improvement,

[0017] Reference to a particular numerical value includes at least that particular value,
unless the context clearly dictates otherwise. When a range of values is expressed, another
cmbodiment includes from the one particular value and/or to the other particular value.

Further, reference to values stated in ranges inchude each and every value within that range. All
ranges are inclusive and combinable.

[0018] When values are expressed as approximations, by use of the antecedent
“about,” it will be understood that the particelar value forms another embodiment.

[0019] The term “about” when used in reference to numerical ranges, cutoffs, or
specific values 1s used fo indicate that the recited values may vary by up to as much as 16%
from the listed value. Thus, the term “about” is used to encompass variations of + 10% or less,

-4
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varigtions of + 3% or less, vanations of & 196 or less, vanations of & §.3% or less, or vanations
of £ 0.1% or less from the specified value.

[0020] it 1sto be appreciated that certaim features of the disclosed methods which are,
for clanty, descnibed herem in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the disclosed methods
that are, for brovity, described in the context of a simgle embodiment, may also be provided
separately or in any subcombination.

[0021] As used herein, the smgular forms “a,” “an,” and “the” include the phural.

[0022] The following abbreviations are used throughout the disclosare: FFPE
{(formalin-fixed, paraffin~embedded); NSCLC (non-small~-cell lung carcinoma), SCLC (small-
cell lung cancer);, FGFR (fibroblast growth factor receptor);, PD-1 (programmed cell death 1);
PB-L1 {programmed death-ligand 1); FGFR3 TACC3 (fusion between genes encoding FGFR3
and transforming acidic cotled-coil containing protein 3}, FGFR3:BAIAPZLT {(fusion between
genes encoding FGFR3 and brain-specific angiogenesis inhibitor 1-associated protein 2-hke
protein 1}, FGFR2:AFF3 (fusion between genes encoding FGFR2 and AF4/FMR2 family,
member 3); FGFR2:BICCT (fusion between genes encoding FGFR2 and bicaudal C homolog
1y; FGFRZ: CASPT (fusion between genes encoding FGFR2 and caspase 7); FGFR2Z:CCDC6
(fusion between genes encoding FGFR2 and coiled-coil domam containing 6); FGFR2:GFD1
{(fusion between genes encoding FGFR2 and oral-facial-digital syndrome 1)

[0023] The term “antibody™ refers to {a) immunoglobulin polypeptides. ie.,
polypeptides of the immunoglobulin family that contain an antigen binding site that specifically
binds to a specific antigen {¢.g., PD-1 or PD-L1}, including all immunoglobulin isotypes (Ie(,
lgA, 1gE, igM, 1D, and IgY), classes {e.g. IgG1l. 1g(G2, 1G3, 1gG4, IgAl, IgAZ), subclasses,
and various monomeric and polymeric forms of each isotype, unless otherwise specified, and
(b) conservatively substituted vanants of such immunoglobulin polvpeptides that
mmunospecifically bind to the antigen {e.g., PD-1 or PD-L1}. Antibodies are generally
described m, for example, Harlow & Lane, Antibodies: A Laboratory Manual {Cold Spring
Harbor Laboratory Press, 1988). Unless otherwise apparent from the context, reference to an
antibody also mcludes antibody dervatives as described in more detail below.

[0024] “Antibody fragments” compnse a portion of a full length antibody, generally
the antigen-binding or variable region thereof, such as Fab, Fab’, F(ab'), . and Fv fragments;
diabodics; lincar antibodics; single-chain antibody molecules; and multispecific antibodies
formed from antibody fragments. Various techniques have been developed for the production

-5
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of antibody fragments, inclading proteolytic digestion of antibodies and recombinant
production in host cells; however, other techniques for the production of antibody fragments
will be apparent to the skilled practitioner. In some embodiments, the antibody fragment of
choice 1s a single chamn Fv fragment (scFv). “Single-chain Fv” or “scFv” antibody fragments
comprise the Vy and Vi domains of antibody, wherein these domains are present in a single
polvpeptide chain. Generally, the Fv polypeptide further comprises a polypeptide linker
between the Vi and Vi domains which enables the scFv to form the desired structure for
antigen binding. For a review of scFv and other antibody fragments, see James D, Marks,
Antibody Engineering, Chapter 2, Oxford University Press {1995} (Carl K. Borrebaeck, Ed.).

[0025] An “antibody derivative” means an antibody, as defined above, that s
modified by covalent attachment of a heterclogous molecule such as, ¢.g., by attachment of a
heterologous polypeptide (e.2., a cytotoxin} or therapeutic agent {¢.g., a chemotherapeutic
agent), or by glycosylation, deglycosylation, acetylation or phosphorylation not normally
associated with the antibody, and the like.

[0026] The term “monoclonal antibody™ refers {o an antibody that is derived from a
single cell clone, including any eukaryotic or prokaryotic cell clone, or a phage clone, and not
the method by which it 1s produced. Thus, the term “monoclonal antibody™ is not limited to
antibodies produced through hyvbridoma technology.

[0027] “Bislogical sample” refers to any sample from a patient in which cancercus
cells can be obtained and protein expression can be evaluated and/or RNA can be isolated.
Suitable binlogical samples include, but arc not linuted to, blood, lvmph thuid, bone marrow,
sputum, a sobhid tumor sample, or any combination thereof. In some embodiments, the
biological sample can be formalin-fixed paraffin-cmbedded tissue (FFPET).

[0028] As used here, “block(s) the interaction” refers to the ability of an anti-PD-1
antibody or an anti-PD-L.1 antibody to inhubit or reduce binding of PB-L1 to PD-1, such that
signaling/functioning through PD-1 s abolished or diminished.

[0029] As used herein, “FGFR vanant” refers to an alteration i the wild type FGFR
gene, including, but not himited to, FGFR fusion genes, FGFR mutations, FGFR amplifications,
or any combination thereof. The terms “vanant” and “alteration” are used mierchangeably
herein. “FGFR fusion” or “FGFR fusion gene” refers to a gene encoding a portion of FGFR
{e.g., FGRF?2 or FGFR3) and onc of the hercmn disclosed fusion partners created by a

translocation between the two genes.
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[0030] As used herein, “patient” 1s intended to mean any animal, in particular,
marmmals. Thus, the methods are applicable to human and nonhuman animals, although most
preferably with bumans. “Paticnt” and “subject” may be used interchangeably hercin.

[0031] “‘Pharmaceutically effective amount” refers to an amount of an antibody that
blocks the interaction between PD-1 and PD-L1 and an amount of an FGFR mhibitor that treats
the patient.

[0032] As used heremn, “phammaceutically acceptable salt” embraces salts with
morganic and organic acids, such as hydrochlonc acid, nitric acid, sulfuric acid, phosphoric
acid, and the hike. Examples of pharmaceutically acceptable salts are discussed in Berge, et al.
(1977 “Pharmaceuticall Acceptable Salts,” J. Pharm. Sci, Vol 66, pp. 1-19.

[0033] As used herem, “treating” and like terms refer {o reducing the severity and/or
frequency of cancer symptoms, eliminating cancer symptoms and/or the underlying cause of
said symptoms, reducing the frequency or likelihood of cancer symptoms and/or their
underlying cause, and improving or remediating damage caused, directly or indirectly, by
cancer.

[0034] Disclosed herein are methods of treating cancer in a patient comprising:
adnmunistering to the patient a pharmaceutically cffective amount of an antibody that blocks the
interaction between PD-1 and PD-L1 and a pharmaceutically effective amount of an FGFR
mhibitor, wherein the antibody that blocks the mteraction between PD-1 and PD-L1 and the
FGFR inhibitor are administered if ong or more FGFR variants arg present in a biclogical
sample from the patient.

[0035] PBD-1 s a cell surface receptor expressed on the surface of CD4+ and CD8+ T
cells, B cells, and myeloid cells. The ligands of PD-1, PD-L1 and PB-L.2, arc expressed on
immune cells; in addition, PD-L1 1s also expressed on cancer cells. When engaged by its
ligands, PD-1 downregulates the immune response by reducing T cell proliferation, cytokine
production and effector function. Antibodies against PD-1 {anti-PD-1 antibodies) and/or its
ligands {anti-PD-L1 antibodies, for example)} can block the interaction between PD-1 and PD-
L1, therchy inhibiting the downregulation of the immunc response. The disclosed methods
comprise adnministering to the patient a pharmaceutically effective amount of an antibody that
blocks the mteraction between PD-1 and PB-Li. In some embodiments, the methods can
comprise administering to the patient a pharmaceutically effective amount of an anti-PD-1
antibody. In some embodiments, the methods can comprise administering to the patient a
pharmaceutically effective amount of an anti-PD-L1 antibody. In some embodiments, the

-7 -
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methods can comprise administering to the patient a pharmaceutically effective amount of an
anti-PD-1 antibody and an anti-PD-L1 antibody.

[0036] Exemplary anti-PD-1 antibodies include, but arc not himited to, OPDIVO®
(mivolumab) (Bristol-Myers Squibb) and KEYTRUDA® (pembrolizumab) (Merck).
Exemplary anti-PD-L1 antibodies include, but are not limited to, MPDL3208A (Roche) and
MEDI4736 (AstraZensca).

[0037] Exemplary FGFR inhibitors are described 1o U.S. Publ. No. 2013/0072457 Al
(incorporated hercin by reference) and mclude N-(3,5-dimethoxypheny)-N'-(T-methylethvl)-N-
[3-{1-methyl-1H-pyrazol-4-yhquinoxalin-6-yljethane-1 2-diamine (referred to herein “INJ-
427564937}, inchuding any tautomeric or stereochenucally isomeric forms thercot, N-oxides
thereof, pharmaceutically acceptable salts thereof, or solvates thereot (suttable R groups are
also disclosed in U.S. Publ. No. 2013/00724537 A1), Thus, in some embodiments, the FGFR

inhibitor can be the compound of formula {1}

8]

)
or a pharmaceutically acceptabie salt thereof. In some aspects, the pharmaceutically acceptable
sakt 18 a HCl salt.
[0038] The antibody that blocks the interaction between PD-1 and PD-L1 and the
FGFR mnhibitor can be administered as a single therapeutic agent or can be co-adnuinistered as
individual agents. When adounistered as individual agents, the antibody and FGFR nhibitor
can be administered contemporanecusly or sequentially m either order. In some embodiments,
the antibody that blocks the interaction between PD-1 and PD-1.1 and the FGFR inhibitor can
be adnmunistered contemporancously. In some embodiments, the antibody that blocks the
interaction between PD-1 and PD-L1 and the FGFR mhibitor can be administered sequentially.
In some aspects, for example, the antibody that blocks the interaction between PD-1 and PD-L1
can be administered first, followed by administration of the FGFR inhibitor. In other aspects,
the FGFR inhibitor can be admunistered first, followed by administration of the antibody that

blocks the interaction between PD-1 and PD-L1. When administered sequentially, the antibody

-8 -
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and FGEFR inhibitor can be administered within seconds, minutes, hours, days, or weeks of cach
other.

[0039] The pharmaceutically effective amount of the antibody that blocks the
mieraction between PD-1 and PD-L1 and of the FGFR inhibitor will be dependent on several
factors including, but not limited to, stage and severity of the cancer, as well as other factors
relating to the health of the patient. Those skilied in the art would know how to determine the
pharmaccutically effective amount.

[0040] The disclosed methods are suttable for treating cancer in a patient if one or
more FGFR vanants are present in a biological sample from the patient. In some embodiments,
the FGFR variant can be one or more FGFR fusion genes. In some embodiments, the FGFR
varant can be one or more FGFR mutations. In some embodiments, the FGFR vanant can be
one or more FGFR amplifications. In some embodiments, & combination of the one or more
FGFR variants can be present in the biological sample from the patient. For example, in some
crabodiments, the FGFR variants can be one or more FGFR fusion genes and one or more
FGFR mutations. In some embodiments, the FGEFR varants can be one or more FGFR fusion
genes and one or more FGFR amplifications. In some embodiments, the FGFR vanants can be
one or more FGFR mutations and one or more FGFR amplifications. In vet other
embodiments, the FGFR variants can be one or more FGFR fusion genes, mutations, and
amplifications.

[0041] Exemplary FGFR fusion genes are provided in Table 1 and mclude, but are not
limited to: FGFR2:AFF3; FGFR2:BICCI; FGFR2:CASP7; FGFR2:CCDC6; FGFR2:0FDI;
FGFR3:BAIAP2LI; FGFR3. TACC3-Intron: FGFR3. TACC3V1L; FGFR3:TACC3V3 ora

combination thereof. The sequences of the FGFR fusion genes are disclosed in Table 7.

Table 1. Exemplary FGFR fusion genes

FGFR2:AFES 19 &
FQFRZ:BICCH 19 3
FGFRZ:CASP7 18 4
FGFR2:CCDCO 19 2

GFR2:0FDI 19 3

FGFR3:BAIAP2L & ?
FGFR3.TACCS Intron i8 4
FGFR3.TACC3 vl 18 11
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[ FCFR3:TACC3 v3 | 18 | 10 |

[0042]

FGFR mutations include FGFR single nucleotide polymorphism (SNP).

“FGFR single nucleotide polymorphism” (SNP) refers to a FGFRZ or FGFR3 gene in which a

single nucleotide differs among individuals. In particular, FGFR single nucleotide

polymorphism™ (SNP) refers to a FGFR3 gene in which a single nucleotide differs among

individuals. The presence of one or more of the following FGFR SNPs in a biclogical sample

from a patient can be determined by methods known to those of ordinary skill in the art or

methods disclosed in U.S. Provisional Patent App. No. 62/0536,159, U.S. Patent Publication No.
US2016-0090633, and WO 2016/048833, FGFR3 R248C, FGFR3 §249C, FGFR3 G370C,
FGFR3 Y373C, or anv combination thercof. The sequences of the FGFR SNPs are provided in

Table 2.

Table 2

FGFR3 mutant

Sequence

FGFR3 R248C

TCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTITGGCAGCATCCGGCAGACE
TACACGCTGGACGTGCTGGAGITIGCTCCCCGCACCGGLCCATCCTGCAGGCGGEGCTRCT
GGCCAACCAGACGGUGGTGCTGGGCAGCGALGTGGAGTTCCACTGLAAGGTGTACAGTG
ACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGAATGGCAGCAAGGTGGGE
CCGGACGGCACACCCTACGTTACCGTGCTCA

(SECUID NO:1)

FGFR3 5248C

GACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACGTAC
ACGCTGGACGTGCTGEGTGAGGGCCCTGGGGCGGCGCGGGGGTEEGGGCGGCAGTGEE
GGTGGTGETCAGGGAGGEGGTGGCCICTGAGCGTCATCTGCCCOCACAGAGCGETIGICS
CGCACCGRCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGALGGCGGTECTGGGCAGE
GACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAG
CACGTGGAGGTGAATGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGETC
AAGGTGGGCCACCGTGTGCACGT

(SEQ 1D NO:2)

FGFR3 G370C

GCGGGCAATTCTATTGGGTTTTCTCATCACTCTGCGTGGCTGGTGGTGCTGCCAGCCGAGE
AGGAGCTGGTGGAGGCTGACGAGGCGITIGCAGTGTGTATGCAGGCATCCTCAGCTACGS
GGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTRACGCTCTGCCGCCTGCGCAGE
CCCCCCAAGARAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCS

(SEQ 1D NO:3)

FGFR3 ¥373C*

CTAGAGGTTCTCTCCTTGCACAACGTCACCTTTGAGGACGCCGGGGAGTACACLTGCCTGS
CGGGCAATTCTATTGGGTTTTCTCATCACTCTGCGTGGCTGGTGGTGCTGCCAGCCGAGGA
GGAGCTGGTGGAGGCTGACGAGGCGGGCAGTGTGTIGITGCAGGCATCCTCAGCTACGGE
GTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCEGCTGTGACGCTCTGCCGCCTGOGCAGET
CCCCCAAGAAAGGCCTGGGCTCCCCCACCETGCACAAGATCTCCCGCTTCCCGCTCAAGE
(SEQ.ID NO:4)

Sequences correspond to nucleotides 920-1510 of FGFR3 (Genebank 1D # NM 000142 4},
Nucleotides in bold underling represent the SNP.
*Sometimes mistakenty referred to as Y375C in the literature.
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[0043] The methods can further comprise evaluating the presence of one or more
FGFR varants in the biclogical sample before the administering step. Suitable methods for
evaluating a biclogical sample for the presence of one or more FGFR variants are disclosed
elsewhere hercin.

[0044] The disclosed methods can be dependent upon PD-L1 expression in the cancer
or can be carried out irrespectively of PD-L1 expression in the cancer. In some embodiments,
for exaraple, the methods can comprise administering to the patient a pharmaccutically
ctfective amount of an antibody that blocks the interaction between PD-1 and PD-Liand a
pharmaceutically effective amount of an FGFR nhibitor, wherein the antibody that blocks the
interaction between PD-1 and PD-L1 and the FGFR inhibitor are administered f one or morg
FGER variants are present in a biclogical sampie from the patient and PD-L.1 expression in the
biological sample trom the patient 1s at a specified level or within a specified range. In some
aspects, for example, the methods can be carried out if the PD-L1 expression is high n the
hiological samaple. Accordingly, in some cmbodiments the methods can comprise
adminisiering to the patient a pharmaceutically effective amount of an antibody that biocks the
mteraction between PD-1 and PD-L1 and a pharmaceutically cffective amount of an FGFR
inhibitor, wherein the antibody that blocks the interaction between PD-1 and PD-L1 and the
FGER inhibitor are administered 1f PD-L.1 expression 1s bigh and one or more FGFR variants
are present in a biological sample from the patient. Altematively, the methods can be carmed
out if the PD-L1 expression is low in the biological sample. Accordingly, the methods can
comprise administering to the patient a pharmaceutically effective amount of an antibody that
blocks the mteraction between PD-1 and PD-L1 and a pharmaceuntically effective amount of an
FGFR inhibitor, wherein the antibody that blocks the mteraction between PB-1 and PD-L1 and
the FGFR mhibitor are administered if PD-L1 expression is low and one or more FGFR
variants are present in a biological sample from the patient. The methods can be carried out if
the PD-L1 expression 1s moderate. Accordingly, the methods can comprise admuinistering o
the patient a pharmaceutically effective amount of an antibody that blocks the interaction
hetween PD-1 and PD-L1 and a pharmaccutically effective amount of an FGFR inhibitor,
wherein the antibody that blocks the interaction between PD-1 and PD-L1 and the FGFR
mhibitor are admimstered if PD-L1 expression 1s moderate and one or more FGEFR variants are
present in a biological sample from the patient. As discussed elsewhere herein, PD-L1

cxpression levels can be based upon a numencal H-score (low includes an H-score of about 0 to
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about 99; moderate inchudes an H-score of about 100 to about 199; and high includes an H-
score of about 200 to about 300} or can be based upon a comparison to a reference value.

[0045] In other embodiments, the methods can be carried out irrespectively of PD-L1
expression in the biological sample from the patient and can be based on the presence of one or
more FGFR variants without factoring in PB-L1 expression.

[0046] The methods can further comprise evaluating PD-L1 expression in the
biological sample from the patient. Exerplary methods of evaluating PD-1L1 expression are
disclosed elsewhere hersin. PD-L1 expression can be evaluated before, during, or after the
administering step.

[0047] In some embodiments, the methods can comprise evaluating the presence of
one or more FGFR varants and PD-L1 expression in the biological sample from the patient
before the administering step.

[0048] Suitable biological samples for evaluating PD-L1 expression, evaluating the
prescnce of one or more FGFR vanants, or for evaluating both PD-L.1 expression and the
presence of one or more FGFR vanants include, but are not himited to, blood, lvmph fluid, bone
marrow, a sohid tamor sample, or any combination thereof.

[0049] The disclosed methods can be used to treat a varicty of cancer types including,
but not himited to, lung cancer, bladder cancer, gastric cancer, breast cancer, ovarian cancer,
head and neck cancer, esophageal cancer, ghioblastoma, or any combination thereof. In some
cmbodiments, the methods can be used to treat fung cancer. The lang cancer can be non-small
cell lung cancer (NSCLC) adenocarcinoma, NSCLC squamous cell carcinoma, small coll lung
cancer, or any combination thereof. Thus, in some aspects, the methods can be used to treat
NSCLL adenocarcinoma. In other aspects, the methods can be used to treat NSCLC squamous
cell carcinoma. In yet other aspects, the methods can be used to treat small cell fung cancer. In
some embodiments, the methods can be used to treat bladder cancer. In some embodiments,
the methods can be used to treat gastric cancer. In some embodiments, the methods can be
used to treat breast cancer. In some embodiments, the methods can be used to treat ovarian
cancer. In some embodiments, the methods can be used to treat head and neck cancer. In some
embodiments, the methods can be used to treat esophageal cancer. In some embodiments, the
methods can be used to treat glioblastoma. In some embodiments, the methods can be used 1o
treat any combination of the above cancers.

[0050] Also disclosed are methods of treating cancer in a patient comprising;
administering to the patient a pharmaceutically cffective amount of an antibody that blocks the
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mteraction between PD-1 and PD-L1; monitoring the efficacy of the antibody; and if the
antibody is not efficacious, evaluating a biological sample from the patient for a presence of
one or more FGFR variants and adnunistering to the patient a pharmaceutically cffective
amount of an FGEFR inhibitor if the one or more FGEFR varants are present in the sample.

[0051] The efficacy of the antibody can be momitored by, for example, evaluating the
patient’s symptoms for progression of the cancer, evaluating the severity of the cancer
sympioms, cvaluating the frequency of the cancer symptoms, measuring tumor size, or any
combination thereof. Without mtent to be limiting, progression or failuere to reduce the
progression of the cancer, increased severity or no change in severity of the cancer symptoms,
mcreased frequency or no change 1n the frequency of the cancer symptoms, ncreased size or no
change m size of the tumor, or any combination thereof, can be indications that the antibody is
not efficacious.

[0052] in some embodiments, the methods can comprise administening to the patient &
pharmaceutically effective amount of an anti-PD-1 antibody. fn some embodiments, the
methods can comprise administering to the patient a pharmaceutically effective amount of an
anti-PD-L1 antibody. In some embodiments, the methods can comprise administering to the
patient a pharmaceutically effective amount of an anti-PD-1 antibody and an anti-PD-L.1
antibody. Exemplary anti-PD-1 antibodies include, but are not imited to, OPDIVO®
(nivolumab) (Bristol-Myers Squibb) and KEYTRUDAR (pembrolizumab) (Merck).
Exemplary anti-PD-L.1 antibodics include, but are not limited to, MPDL3208A (Roche} and
MEDI4736 (AstraZencca).

[0053] Exemplary FGFR whibitors include those disclosed above, including N-(3,5-
dimethoxyphenyl}-N'-(1-methylethyl}-N-{ 3-(1-methyl-1H-pyrazol-4-yhquinoxalin-6-vi jethane-
1,2~diamine {reterred to herein “JNI-427564937), mcluding anv tautomeric or stercochemically
isomeric forms thereof, N-oxides thereof, pharmaceutically acceptable salts thereof, or solvates
thereof (suitable R groups are also disclosed in U.S. Publ. No. 201370072457 A1), In some

embodiments, the FGFR inhibitor can be the compound of formula (1)
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M
or a pharmaceutically acceptable salt thereof. In some aspects, the pharmaceutically acceptable
salt is a HCI salt.

[0054] The pharmaceutically effective amount of the antibody and FGFR mnhibitor
will be dependent on several factors inchuding, but not limited to, stage and severity of the
cancer, as wel as other factors relating to the health of the patient. Those skilled in the art
would know how to determine the pharmaceutically effective amount.

[0055] The disclosed methods are suitable for treating cancer in a patient it one or
more FGFR variants are present in a biological sample from the patient. In some cmbodiments,
the FGFR variant can be one or more FGFR fusion genes. In some cmbodiments, the FGFR
variant can be one or more FGFR mutations. In some embodiments, the FGFR vanant can be
one or more FGFR amplifications. In some embodiments, a combination of the one or more
FGFR variants can be present in the biclogical sample from the patient. For example, in some
embodiments, the FGFR variants can be one or more FGFR fusion genes and one or more
FGFR mutations. In some embodiments, the FGFR variants can be one or more FGFR fusion
genes and one or more FGFR amplifications. In some embodiments, the FGFR vanants can be
one or more FGFR mutations and one or more FGFR amplifications. In vet other
embodiments, the FGFR variants can be one or more FGFR fusion genes, mutations, and
amplifications. Exemplary FGFR fusion genes are provided in Table 1 and include, but are not
himited to: FGFR2:AFF3; FGFR2:BICC1; FGFR2:.CASP7, FGFR2:CCDC6; FGFR2:OFD1;
FGFR3:BAIAPZLI; FGFR3 TACC3-Intron; FGFR3: TACC3V 1, FGFR3.TACC3V3, ora
combination thercof.

[0056] Suitable methods for evaluating a biclogical sample for the presence of one or
more FOFR variants are disclosed elsewhere herein.

[0057] The disclosed methods can be dependent upon PD-L1 expression in the
biological sample or can be carried out irrespectively of PD-L1 expression in the cancer. In

some aspects, for example, if the antibody is not efficacious, the methods can comprise
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measuring an expression level of PB-L1 i the biological sample and administering to the
patient a pharmaceutically effective amount of an FGFR inhibtior if the PD-L1 expression is at
a specified level or within a specified range. Methods of evaluating P3-L.1 expression are
disclosed elsewhere herein. The methods can be carmied out i the PD-1 expression n the
biological sample 1s low. In some embodiments, for example, the evaluating step can further
comprise measuring an expression level of PB-L1 in the biclogical sample and the second
administering step can comprise administering the FGFR mhibitor if the expression level of
P11 is low. In some aspects, methods of treating cancer in a patient comprise:
adnunistening to the patient a pharmaceutically effective amount of an antibody that blocks the
materaction between PD-1 and PD-L1; monitoning the efficacy of the antibody; and if the
antibody is not efficacious, evaluating a biological sample from the patient for a presence of
one or more FGFR vartants and measuring an expression level of PB-L1 in the biological
sample, and administering to the patient a pharmaceutically effective amount of an FGFR
imhibitor if the one or more FGFR variants are present and 1f the expression level of PD-L1 is
low m the sample.

[0058] The methods can be carried out if the PI¥-1 expression in the biological sample
is moderate. Thus, the evaluating step can further comprise measuring an expression level of
PD-1.1 in the biological sampie and the second administering step can comprise adminisiering
the FGFR mhibitor if the expression lovel of PE-L1 13 moderate. The methods can be carried
out if the PD-1 expression in the biological sample is high, For example, the evaluating step
can further comprise measuring an expression level of PD-L1 i the biological sample and the
second administering step can comprise administering the FGFR inhibitor if the expression
level of PD-L1 is high

[0059] As discussed elsewhere herein, PD-L1 expression levels can be based upon a
numerical H-score (Jow mnclades an H-score of about § to about 99; moderate mchades an H-
score of about 104 to about 199; and high includes an H-score of about 200 to about 300} or
can be based upon a comparison to a reference value.

[0060] in other embodiments, the methods can be camied out irrespectively of PD-L1
expression in the cancer and can be based on the presence of one or more FGFR variants in the
biclogical sample without factoring in PD-L1 expression.

[0061] Suitable biological samples include, but are not limited to, blood, Iymph fluid,

bone marrow, a solid tumor sample, or any combination thereof,
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[0062] The disclosed methods can be used to treat a variety of cancer tvpes including,
but not hmited to, lung cancer, bladder cancer, gasiric cancer, breast cancer, ovarian cancer,
head and neck cancer, csophageal cancer, ghioblastoma, or any combination thercof. In some
embodiments, the methods can be used to treat lung cancer. The lung cancer can be non-small
cell lung cancer (NSCLC) adenocarcinoma, NSCLC squamous cell carcinoma, small cell lung
cancer, or any combination thereof. Thus, in some aspects, the methods can be used to treat
NSCLC adenocarcinoma. In other aspects, the methods can be used to treat NSCLC squamous
cell carcinoma. In vet other aspects, the methods can be used to treat small cell lung cancer. In
some embodiments, the methods can be used to treat bladder cancer. In some embodiments,
the methods can be used to treat gastric cancer. In some embodiments, the methods can be
used to treat breast cancer. In some embodiments, the methods can be used to treat ovanan
cancer. In some embodiments, the methods can be used to treat head and neck cancer. In some
embodiments, the methods can be used to treat esophageal cancer. In some embodiments, the
methods can be used to treat glioblastoma. In some embodiments, the methods can be used to
treat any combination of the above cancers.

[0063] Also, disclosed herein are uses of an antibody that blocks the interaction
between PD-1 and PD-L1 and an FGFR inhibitor for the manufacture of a medicament for the
treatment of cancer, in particular for the treatment of cancer in a patient wherein one or more
FGFR variants are present in a biclogical sample from the patient. Each of the above
crabodiments described in terms of a method of treating cancer can be employed in the use of
an antibody that blocks the interaction between PD-~1 and PD-1.1 and an FGFR inhibitor for the
manufacture of a medicament for the treatment of cancer, in particular for the treatment of
cancer in a patient wherein one or more FGFR vanants are present in a biological sample from
the paticnt.

[0064] Also disclosed herein are combinations of an antfibody that blocks the
mieraction between PD-1 and PD-L1 and an FGFR inhibitor for use in the treatment of cancer,
in particular for the treatment of cancer in a patient wherein one or more FGFR variants are
present in a biological sample from the patient. Each of the above embodiments described
terms ot a method of treating cancer can be employved with a combination of an antibody that
blocks the mteraction between PD-1 and PD-L1 and an FGFR mhibitor for use in the treatment
of cancer, in particular for the treatment of cancer in a patient wherein one or more FGFR

variants are present in a biological sample from the patient.
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Ivaluating a sample for the presence of one or more FGEFR variants

[0065] The following methods for evaluating a biological sample for the presence of
one or more FGFR variants apply equally to any of the above disclosed methods of treatment.

[0066] Suitable methods for evaluating a biological sample for the presence of one or
more FGFR variants are deseribed in the methods section herein and in U.S. Provisional Patent
App. No. 62/056,159, U.S. Patent Publication No. US2016-0090633, and WO 2016/048833,
which are mncorporated herein in their entirety. For example, and without intent to be liniting,
evaluating a biological sample for the presence of one or more FGEFR variants can comprise any
combination of the following steps: isolating RNA from the biclogical sample; synthesizing
cDNA from the RNA; and amplifving the ¢DNA (preamplified or non-preamplified). In some
embodiments, evaluating a biological sample for the presence of one or more FGFR varants
can comprise: amphifyving ¢BNA from the patient with a pair of primers that bind to and
araplify one or more FOFR variants; and deternuning whether the one or more FGFR variants
are present in the sample. o some aspects, the eDNA can be pre-amplified. In some aspects,
the evaluating step can comprise 1solating RNA from the sample, synthesizing ¢cDNA from the
isolated RNA, and pre-amplifying the ¢cDNA.

[0067] Sustable primer pairs for performing an amplification step inchude, but are not
himited to, those disclosed in U.S. Provisional Patent App. No. 62/056,139, U.S. Patent
Publication No. US2016-0090633, and WO 2016/048833, as exemplified below:

FGFR3TACC3 V! Forward: GACCTGGACCGTGTCCTTACC (SEQ ID NG
Reverse: CTTCCCCAGTTCCAGGTTCTT (SEQ ID N(:2)

FGFR3TACC3 V3 Forward: AGGACCTGGACCGTGTCCTT (SEQ D NO:3)
Reverse: TATAGGTCCGGTGGACAGGG (SEQ ID NO:4)

FGFR3ITACCS Intron Forward: GGCCATCCTGCLCCC (SEQ 1D NG:5)
Reverse: GAGCAGTCCAGGTCAGCCAG (SEQ 1D NG:6)

FGFR3BAIAPZLY  Forward: CTGGACCGTGTCCTTACCGT (SEG ID NG
Reverse: GCAGUCCAGGATIGAACTGT (SEQ ID NG

FGFR2BICCH Forward: TGGATCGAATTCTCACTCTCACA (SEQ 1D NO:9)
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Reverse: GCCAAGCAATCTGCGTATTTG (SEQ ID NG:10)

FGFRIAFES Forward: TGGTAGAAGACTTGGATCGAATTCT (SEQ D NG 1L
Reverse: TCTCCCGOGATTATTTCTTCAACA (SEQ D NO:12)

FGFR2CASP7 Forward: GCTCTTCAATACAGCCCTGATCA (SEQ ID NG 13)
Reverse: ACTTGGATCGAATTCTCACTCTCA (SEQ 1D NG 14)

FGFRZCCDCs Forward: TGGATCGAATTCTCACTCTCACA (SEQ ID NG:15)
Reverse: GCAAAGCCTGAATTTTCTTGAATAA (SEQ 1D NO:16)

FGFR20FD1 Forward: AGGGTGCATCAACTCATGAATTAG (SEQ ID NG:1T)
Reverse: ACTTGGATCGAATTCTCACTCTCA (SEQ ID NO:18)
[0068] The presence of one or more FGFR vanants can be evaluated at any suitable
time point including apon diagnosis, following tumor resection, following first-hine therapy,

during clinical treatment, or any combination thereof.

Fvaluating PD-LI expression in the cancer

[0069] The following methods for evaluating PD-L1 expression in a biclogical sample
apply equally to any of the above disclosed methods of treatment.

[0070] in some crobodiments, the disclosed methods can be dependent upon PD-11
expression in the biological sample from the patient. Thus, administering to the patient a
phamaccutically effective amount of an antibody that blocks the interaction between PD-1 and
PD-L1 and a pharmaceutically effective amount of an FGFR inhibitor may be based upon PD-
L1 expression and the presence of one or more FGEFR variants m the biological sample from the
patient. The methods can comprise evaluating PD-L1 expression in a biclogical sample from
the patient. The biological sample from which PD-L1 expression is evaluated can be the same
biological sample from which the presence of one or more FGFR variants are cvaluated, or the
biological samples from which PD-L1 expression is evaluated can be a different biological
sample from which the presence of one or more FGFR variants are evaluated. “Same
biological sample™ refers to a single sample from which both PD-L1 expregsion and FGFR
variants are evaluated. “Dhfferent biological sample” includes the same source of sample
{blood, Ivmph fluid, bone marrow, a schid tumor sample, etc.) taken at different ime points or
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different sources of sample. For example, a blood sample can be obtained from the patient,
evaluated for PD-L1 expression or the presence of ong or more FGFR variants, and af a later
time point, another blood sample can be obtained from the patient and evaluated for the
presence of one or more FGFR vanants or PD-L1 expression. Conversely, a blood sample can
be obtained from the patient and evaluated for PD-L1 expression and/or the presence of one or
more FGFR vartants and a solid tumor sample can be obtained from the patient and evaluated
for the presence of one or more FGFR vartants and/or PD-L1 expression.

[0071] In some embodiments, the level of PD-L1 expression can be converted into a
numerical H-score (as described in the methods section hereiny. The level of PD-L1 expression
can be converted mto a numerical H-score of! low PDI-L1 expression, which includes an H-
score of about 0 to about 99; moderate PD-L1 expression, which includes an H-score of about
100 to aboat 199; or lugh PD-L1 expression, which inchudes an H-score of about 200 to about
300. Treating the patient can be based upon these H-scores. For example, if the treatment
methods are carried out on a patient with a low H-score, that patient would have PD-L1
expression corresponding to an H-score of about 0 to about 99, I the treatment methods are
carried out on a patient with a moderate H-score, that patient would have PD-L1 expression
corresponding to an H-score of about 100 to about 199, If the treatment methods are carned
out on a patient with a high H-score, that patient would have PD-L1 expression corresponding
to an H-score of about 200 to about 300.

[0072] in other embodiments, the level of PD-L1 expression can be compared to a
reference PD-L1 expression level. In a preferred embodiment, the reference PD-L.1 expression
level can be predetermined. For example, a reference data set may be established using
samples from unrclated patients with low, moderate and bhigh PD-L1 expression levels. This
data set can represcnt a standard by which relative PD-L1 expression levels are compared
among patients and/or quantitied using the H-Score method. In some embodiments, the
refergnce PD-L1 expression level can be determined by comparing a patient population that is
administered the antibody that blocks the mteraction between PD-1 and PD-L1 to a patient
population that is administered placebo. The PD-L1 expression level for each patient in the
respective populations can be determined in accordance with the methods described heremn.
Clinical outcomes {e.g., progression-free survival or overall survival} for the patient
populations can be monitored. Clinical outcomes for the patient populations relative to PD-L1
expression levels can then be compared. The reference PD-L1 expression level can correspond
to the PD-L1 expression level above which the patient population that is administered the
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antibody that blocks the interaction between PD-1 and PD-L1 demonstrates a statistically
significant improvement in at least one clinical outcome relative to the patient population that s
adnunistered placebo. A patient PD-L1 expression level that is less than the reference PD-L1
expression level, particularty when combined with the presence of one or more FGFR variants
in a patient sample, can be indicative that the patient will benefit from treatment with the
antibody that blocks the interaction between PD-1 and PD-L1 in combination with an FGFR
inhibitor. For example, in some embodiments, the methods can comprise adninistering an
antibody that blocks the interaction between PD-1 and PD-L1 and an FGER inhibitor, wherein
the antibody that blocks the mtcraction between PD-1 and PD-L1 and the FGFR inhibitor are
adnmunistered if one or more FGFR variants arc present in a biological sample trom the patient
and the PD-L1 expression in the biological sample 1s less than a reference PD-L1 expression
level, wherein the reference PD-L1 expression level corresponds to a PB-L1T expression level
above which treatment with the antibody that blocks the interaction between PB-1 and PB-L1
alone 1s likely to be etficacious.

[0073] Methods for determining PD-L1 expression inchude, but are not limited to,
immunchistochemistry (IHC), Western Blotting, microscopy, immuanoprecipitation, BCA
assays, spectrophotometry, or any combination thereof. Exemplary methods for evaluating PD-
L1 expression are described in the methods section herein.

[0074] PB-L1 expression can be evaluated at any suitable time point mcluding upon
diagnosis, following tumor resection, following first-line therapy, during clinical treatment, or
any combination thercof,

[0075] The following examples are provided to further describe some of the
embodiments disclosed herein. The examples arg intended to ilustrate, not to limit, the

disclosed embodiments.

EXAMPLES

METHODS

PD-Li fmmunohistochemistry

[0076] PD-LI mmunochistochemistry (IHC) was performed at a CRO (QualTek,

Newtown, PA}. Samples were stained using a CD274 PD-L1 (RUQ) assay. Slides stained with
a D274 PD-L1 (RUQ) assay were examined in random order and/or in blinded fashion by a
board-~certified chnical pathologist, the Medical Dhrector of QualTek Clinical Laboratories
(CAP/CLIA facility). The entire tissuc section was evaluated for D274 PD-L1. Only viable
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tissue was evaluated; areas of necrosis or obviously poorly fixed areas of tissue were not
cvaluated.

[0077] The tumor H-5core was calculated from the intensity of CD274 PD-L1
membrane reactivity on a four-pomt semi-quantitative scale (0: null, negative or non-specitic
staining of cell membranes; 1+ low or weak intensity staining of cell membranes; 2+
medium or moderate intensity staining of cell membranes; and 3+ high or strong intensity
staining of cell membranes) and the estimated percentage of CD274 PD-L1 positive tumor cells
(0 - 100%) for cach discrete intensity value,

[0078] Tumor CD274 PD-L1 membrane reactivity was captured by a standard H-
Score - the tumor H-Score minimum of 0 and the tumor H-Score maximum of 300; Tumor H-

Score = (% positive cells at 1+]*1) + (% posttive cells at 2+§*2) + (% positive cells at 3+]¥3)

Nexi-generation sequencing (NGS)
[0079] NGS for FGFR mutations and gene amplification was performed by
Foundation Medicine, Cambridge, MA using the FoundationOne panel

(hitp:/Foww foundationmedicine .com).

FGER Fusions
[0080] FGEFR fusions were determined using a proprictary gRT-PCR assay developed
by fanssen Oncology Translational Rescarch as described in U.S. Provisional Application No.:

62/056,159, U.S. Patent Publication No. US2016-0050633, and WO 2016/048833.

RESULTS
PD-Li Expression in tumors with FGFE Fusions and Mutations

[0081] To determine the overlap of PD-L1 expression with FGFR alterations,
immunchistochemistry (JHC) for PD-LT was performed on human tumor tissue samples which
were subsequentlv assessed for FGFR alterations. FGFR amplitications and mutations were
identified using next-generation sequencing (Foundation Medicine panel, FMI). FGFR fusions

were screened for using a Janssen-developed gRT-PCR assay.

Correlation of FGER mutations and amplification with PD-L1
[0082] PDB-L1 expression was first assessed m a set of 120 commercially sourced hing

FFPE tumor tissues comprised of forty of cach of the following hing tumor histologies; non-
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small-cell lung carcinoma (NSCLC) adenocarcinoma; NSCLC squamous cell carcinoma; and
smal~cell lung cancer (SCLC). FGFR mutations and gene amplification were detected using
the Foundation Medicine panel. PD3-L1 staining versus FGFR status was plotted for each tumor
tvpe (FIG 1), PD-L1 expression was jargely reserved to tumors without FGFR mutations or
amplifications. Out of nine samples with FGFR mutations, no PD-L1 staining was observed in
seven samples (78%). Two of the nine samples showed very low PD-L1 staining with H-scores
of 20 and 70, respectively. Of four samples with FGFR gene amplification, one sample showed
moderate-high PD-L1 staming (H-score = 140), with three having almost no staining (H-score
=4 n=1} No staining was observed in the one tumor sample harboring both an FGFR
mutation and FGFR gene amplification. FGFR mutation and amplification status was unknown
for 24 wmor samples, of which nine exiubited PD-L1 staining with H-scores ranging from 33

to 2240

FGFR fusions and PD-L1 expression in bladder and NSCLC

[0083] The set of 120 lung FFPE tumor tissues was subseqguently screened for FGFR
fusions using a Janssen-developed gRT-PCR assay (as described in U S, Provisional
Application No.: 62/056,159, U.S. Patent Publication No. US2016-0090633, and WO
2016/048833) detecting nine fusions (Table 1. Results for PD-L1 expression by FGFR fusion
status for the NSCLC tumor samples (n=380) are shown 1n FIG. 2. Twenty-three percent {7/31}
of NSCLC adenocarcinoma samples, and 52% (13/25) of NSCLC sguamous cell carcinoma
tumor samples were positive for FGFR fusions. Al fusion-positive adenocarcimoma samples
exhibited no or low PD-L1 expression, 6/7 (86%;) or 1/7 (14%), respectively (Table 3). Fusion-
negative adenocarcinoma samples showed a range of PD-L1 from no expression {12/31, 39%),
low {12/31, 39%), moderate (4/31, 139, to high PD-L1 (3/31, 10%) (Table 3}. Fusion-
positive squamous cell carcinoma sample PD-L1 H-scores were equally distributed across the
no expression, low, moderate, or high expression categories (4/31, 31% cach respectively)
{Table 4). Fusion-negative squamous samples also showed a range of H-scores from neo
expression {(6/25, 24%), low (11/25, 44%), moderate (5/25, 20%). and high expression (3/25,

12%) (Table 4).
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Table 3. NSCLC Adenocarcinoma — PB-L1T H-Scores by FGFR fusion status

NSCLC 8
Adenocarcinoma H-Score Range
0 1-25 | 26-30 1 51-99 100-199 200-300
Category: Ng Low Mod. High
Fusion Positive | 6 {86%) - - 1{14%) - -
Fusion Negative 12 9 (29% 2 {6%) 1 (3%) 4{13%) 3 (10%)
{39%;3

Table 4. NSCLC Squamous Cell Carcinoma — PD-L.1 H-Scores by FGFR fusion status

fh_&?jié H-Score Range
Squamous
0 i-25 | 26-50 51-99 100-199 200-300
Category: No Low Mod. High
Fusion 4 (31%) | 2(15%) | 1(8%) 1 (8%) 4 (31%;) 1 (8%
Positive
Fusion 6(24%) | 8{32%) | 2{(8%) 1{4%) 5(20%) 3(12%)
Negative
[0084] Forty-five commercially sourced bladder tumors were sequenced for muutations

by the Foundation Medicime panel (FM1), stained for PD-L1 expression, and screened for
FGFR gene fusions using the Janssen gRT-PCR assay.  Forty-two of 435 samples (93%) were
positive for FGFR fusions. Five samples (11%) were positive for an FGFR mutation (FGFR3-
RZ48C or FGFR3-8249C), all of which were also positive for FGFR fusions. PD-L1T staming
H-scores for samples with FGFR alterations are summarized in Table 3, and histed in Table 6.
For FGFR fusion positive samples, 22/37 {(39%) were negative for PD-L 1 staining. Ten FGFR
fusion-positive samples {27%) expressed low levels of PB-LL, and five samples (14%6) showed
high PD-L1 expression. All samples with both FGFR mutations and FGFR fusions i the same
tumor sample (n=53} were negative for PD-L1 staining. Overall, PD-L1 staining was absent in
64% (27/42) of bladder samples with FGFR alterations, keeping in mind that almost ali of the
tumors in this sample set were positive for FGFR fusions,

[0085]

commercially sourced metastatic NSCLC samples with FGFR fusions (Janssen). No PD-L1

FGFR mutation and PD-L1 expression data were available for seven

staining was observed in 4/7 (57%) of samples. Two samples exhibited very low PD-L1
staining, H-scores of 4 and 15, One sample showed moderate PD-L1 with an H-score of 160.

Interestingly, the FGFR fusion-positive sample with moderate PD-L1 staining harbored an
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FGEFR4 V5301 mutation - an FGFR gatekeeper residue mutation with potential to confer
resistance to tyrosine kinase inhibitors,
[0086] Overall these data show that the majonty of commercially available tumor

samples harboring FGFR alterations have very little expression or do not express PD-L1T.

Table 5. PD-L.1 staining in FGFR fusion positive bladder samples

n=42 H-Score Range

0 1-25 l 26-50 51-99 100-199 200360
Category: No Low Mod. High
Fusion Positive 22 8 - 2 - 5
Fusion + 5 - e - - e
Mutation
% of Total 64% 19% 0% 5% 0% 12%
FGFR+ Samples
Expressing per
Category

Table 6. PD-L1 expression, FOGFR fusion and mutation status in commercial bladder and
NSCLC tumor samples

Janssen Tumor FGEFR Fusion Gene(s) FGFR H-Score
Sample ID Type Mutation {3-306)

2329 Bladder | None None 300

2425 Biadder | FGFR3:BAIA/FGFRZ.CASP7/ None 300
FGFRZ:0OFD1

F26993 C3a | Bladder | FGFR3:BAIA/FGFR2.AFF/ None 300
FGER2.CASPT/FGFRZ.CCDCE

F5244E22b | Bladder | FGFR2:CASP7 Nong 360

F28052 Elda | Bladder | FGFR2:BICCH / FGFRZ:AFF3/ None 280
FGFRZ.CCDCS

F27999 D25 | Bladder | FGFR3.BAIA/FGFR2:.CCDC6 None 250

F7799H25b | Biadder | FGFR3.BAIAPZL/FGFR2.CASPY/ | None 70
FGFRZ.OFD

F28057.D1a | Bladder | FGFR3:BAIA None 60

F13377 A2 Bladder | FGFR2:AFF3 Nong 21

F28137.G3b | Bladder | FGFR3.TACC3v3/FGFR2:AFF3 None 20

F7538.Alb Bladder | FGFR3:BAIAP2L/FGFR2:BICC1/ | None 20
FGFRAFF3/FGER2:.CASPT

F26375 A2 Bladder | FGFR3:BAIA/FGFR2Z.AFF/ None 18
FGFR2:.CASPT

F7830.G3ba | Bladder | FGFR2:CASP7 None 10

F7460.B2b Bladder | FGFRZAFF3FGFR2:.CASPT None 10
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F27338.C4a | Bladder | FGFR3:BAIA/FGERZ.CASPT None 6
F5242 G10ba | Bladder | FGFR2:CASP7 None 3
2319 Biadder | FGFRZ.CASPT None 0
2321 Bladder | None None G
2346 Bladder | FGFR3:BAIA / FGFR2:.CASPT/ None t
FGFR2:0FD1

2347 Biadder | FGFR3: BAIAP2LY / FGFR3-8249C {
FGFR2.CCDC6

2362 Bladder | FGFR3.TACC3vI/FGFR3. TACUC3 | FGEFR3-8249C G
v3/FGFR3.BAIA/FGFR2:BICCUF
GEFRZ:AFF3/FGFR2.CASPT/FGER
2.CCDC6

2376 Bladder | FGFR3.TACC3 v/ FGFR2Z: None {
BICCT/ FGFRZ.CASPT

2331 Biadder | FGFR3.BAIA/FGFRZAFF3/ FGFR3-R248C G
FGFR2.CASPT FGFR3-8249C

2430 Biadder | FGFR3: BAIA/FGFRZ.CASPT Nong {

2434 Bladder | FGFR3.BAIA None 0

2458 Bladder | FGFR3.BAIA/FGFR2:AFF3/ FGFR3-R248C t
FGFR2:.CASPRT

2455 Biadder | None MNone 0

2473 Bladder | FGFRZ2:AFF3 / FGFR2.OFD] None G

2480 Bladder | FGFR2:0FD1 None {

2518 Biadder | FGFR3.BAIA/FGEFRZAFF3 None 0
/FGFR2.CASPT/FGEFGFR2:OFD1

2333 Bladder | FGFRZ.OFDI None t

2541 Bladder | FGFR2:CASP7 / FGFRZ:OFDI None {

2561 Biadder | FGFR3 . BAIA/FGFRZ:BICC/ None G
FGEFRZ AFF3/FGFR2.CASPT

25363 Bladder | FGFR2.OFD1 None 0

4916 Bladder | FGFR2:OFDI None 0

F27064 CFS | Bladder | FGFR3:BATA/FGFR2AFF/ None t
FGFR2.CASPT

F28132.Ba Biadder | FGFR3TACC3vI/FGIFR3:BAIAPZ | None {
L/FGFR2. BICCHFGEFR2.CCDCs

F7265.C2 Bladder | FGFR3.BAIAPZL/FGFRZ.CASP7 | None G

F7271 AFSh | Bladder | FGFRZAFF3/FGFR2.CASP7 None {

F7467.D1bb | Bladder | FGFR2AFF3/FGFR2:CASP7Y/ None 0
FGFR2Z.CCDCE

F7484 BFSc | Bladder | FGFRZ:AFF3 None t

F7502 D1b Bladder | FGFRZ.AFF3/FGFR2:.CASPT FGFR3-8249C {

F7785.DFSh | Biadder | FGFR3.BAIAPZL/FGEFR2Z.CASPT | FGFR2-MA37 0

F7876 D1bb | Bladder | FGFR3:BAIAPZL/FGFR2:0FD1 None 0

I-7290 E13a | Bladder | FGFR2:CASP7 None {

CNTO6GK NSCLC | FGFR3.TACC3mntron FGFR4-V3501 160
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CNTORHX MNSCLC | FGFR3:BAIAP2ZL None 5

CNTORFD NSCLC | FGFR2:BICCH None 4

{CNTO6FT NSCLL | FGFRZ.AFF3 None {

CNTOSF] NSCLC | FGFR2:CCDCOS None 0

UNTO6GS NSCLC | FGFR3.TACC3vI/FGFR3. TACC31 | None t
ntron/FGFR2:AFF3

CNTORFX NSCLLC | FGFR3.BAIAPZL/FGFR2.CASP7 | None {

FGFR in vifvo experiments

[0087] To determine the effects of INJ427564493 on immune cell viability in vitro,
peripheral blood mononuclear cells (PBMCs) from normal donors were stimuldated with anti-
C3 antibodics to activate T cells, in the presence of increasing concentrations of
INJ42756493 . Unstimudated PBMCs were also included to determine if INJ42756493 affected
unactivated immuone populations. Cell viability was assessed at four different time points, over
6 davs. Fi(. 3 shows the luninescence signal, as a measurement of cell viahility, in the
presence of increasing concentrations of INJ42756493 (up to 1 pM) at days 1, 2, 5 and 6 post-
treatment. For both the stnndated and unstimulated groups, at all time points tested, cell
viability remained constant with increasing concentrations of compound. These data suggest
that the addition of INJ42756493 does not topair immune cell viability.

[0088] JINJ42756493 was next tested to analyze the impact on the activity of anti-PD-
1 antibodics i two in vitro functional assays: Mixed Lymphocyte Reaction (MLR); and
Cytomegalovirus antigen assay {CMV). For the MLR assay, CD4" T cells are stimulated with
allogeneie dendritic cells, leading to T ecll activation and [FN-y secretion. In this assay, anti-
PIi-1 antibodies caused dose-dependent increases in IFN-y levels (FIG. 4, PD-1 aloney. When
T cells and DCs were treated with $.01, 1 or 100 oM of INJ42756493, IFN-y levels were
similar to those observed in the untreated samples (FIG. 4, JNJ-493 alone vs controls),
suggesting that FGEFR mhibifion does not atfect T cell activation. Furthermore, combinations
of INJ42756493 with anti-PD-~1 antibodies caused similar IFN~y secretion as observed with
anti-PD-1 treatment alone (FEG. 4, INJ-493+ anti-PD-1 compared to PD-1 alone}. These
results suggest that INJ42756493 docs not impair the functional activity of anti-Pi3-1
antibodics in the MLR assay.

[0089] In the UMV assay, PBMCs from CMV-reactive donors were stimulated by the
addition of CMV antigen. CMV-reactive T cells are active, expand and secrete pro-
inflammatory cytokines such as IFN~y. In the presence of anti-PD-1 antibodics, significantly

higher levels of IFN-y were secreted upon CMYV stimulation (FIG. 5, PD-1 alone). In contrast,
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INJ42756493 alone had no impact on cytokine levels (FIG. 5, INJ-493 alone). Similarly,
INJ42756493 combinations with anti-PD-1 antibodies led to similar increases of IFN-y as s¢en
with anti-PD-1 alone (FIG. 5, INJ42756493 + anti-PD-| compared to PD-1 alone). These data
show that JNJ42756493 does not affect the activity of anti-PD-1 antibodies in the CMV assay.

[0090] Those skilled in the art will appreciate that nomerous changes and
modifications can be made to the preferred embodiments and that such changes and
modifications can be made without departing from the spurit of the invention. [t is, therefore,
mtended that the appended claims cover all such equivalent vanations as fall within the true
spirit and scope of the invention.

[0091] The disclosures of cach patent, patent application, and publication cited or

described in this document are hereby incorporated herein by reference, m s entirety.
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Nucleotide Sequence of FGFR fusion genes
[0092] TThe nucleotide sequences for the FGFR fusion ¢cDNA are provided in Table 7.
The underlined sequences correspond to either FGFR3 or FGFR2, the sequences in black
represent the fusion partners and the sequence i ##afic fonts represent the intron sequence of

the FGFR3 gene.

Table 7

FGFRITACC3 vi | >ATGGGCGCCCOTGCCTOCGUCCTCGUGCTCTGUGTOGCUETGGCCATUETGRLEC
{2830 base pairs) GGLGCCTCUTCGOAGTCUTTOGOGACGOAGCAGCGLETCOTGGLGCHAGUGGCA
(SEQ ID NO:19) GAAGTCCCOOGUCCAGAGCCCOGCUAGTUAGUAGCAGTIGOTCTTUGOUAGLGOS
GATGCTCTGOAGCTGAGUTOTCCCLOGCCEGGOGHTGUTOCCATOGGOGCLTUACTO
TCTGGGTCAAGGATGGCACAGGGCTGOTGCCCTCGOAGCGTGTCCTGOTGGHLGO
CCCAGCGGCTGCAGOTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTACAGCT
GCCGGCAGCGOGCTCACGCAGCGCOTACTGTIGCCACTICAGTOTGCGGGTGACAG
ACGCTCCATCCTCGGGAGATCACGAAGACGGOGAGGACGAGGCTGAGGACACA
GOTGIGCGACACAGOGOGCCCCTTACTGGACACGOGLCCGAGCGGATGOACAAGAAG
CTGCTGGCCOTGCCGOUCGCUAACACCOTCCGLTTCCGUTGCCCAGLCGCTGGCA
ACCCCACTCCCTCCATCTCCTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGT
ACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGGTCATGGAAA
GCGTGGTGCCCTCGGACCGCOGCAACTACACCTGCGTCGTGGAGAACAAGTITG
GCAGCATCCGGCAGACGTACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGO
CCATCCTGCAGGCGGOGCTGCCGGCCAACCAGACGGOGOGTGCTOGGCAGCCGACG
TGCAGTTCCACTGCAAGOTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCA
AGCACGTGGAGGTCAATGGCAGCAAGUTGGOCCUGGACGOCACACCCTACGTTA
CCOTGCTCAAGACGGCOGOUGUTAACACCACCQACAAGRAGCTAGAGGTICTCTY
CCTTGCACAACGTICACCTTITGAGGACGLCOOGUAGTACACCTGLCTGGLGGGCA
ATTCTATTCGOTTITCTCATCACTCTGUOTGRCTGETGOTGCTGUCAGLCGAGHA
GGAGCTGOTGOAGGCTOACOAGGCOOOCAGTGTGTATGCAGGCATCCTCAGOTA
COGCOTGOCCTTCTTCCTOTTCATCCTOGTOOTGRCCOCTOTGACGCTCTGL OGO
CTGCOCAGCCCCTCOAAGAAACGLCTCGOCTCCTCCATCOTGUACAAGATCTCCT
GUTTCCCGUTUAAGCGACAGGTOTCCCTOGUAGTCCAACGUGTCCATGAGCTOCAA
CACACCACTOGTGCGUATCGUAAGGUTGTCCTCAGGGGAGOGUCCCALTGCTGGC
CAATGTCTCCGAGCTCOAGUTCCCTOCCOACCTCAAATGOGAGCTOTCTCGHGCT
COGCTOACCCTGOGCAAGCCCCTTOOOGOAGGOCTGITTUGGUCAGCGTGUTCATG
GUOGAGOCCATCGGUATTGACAAGOACCGGOCCOUCAAGLCTOTCACCOTAGCT
GTGAAGATGCTCGAAAGACCGATGCCACTCGACAAGGACCTGTICGGACCTGOTGICT
GAGATGGAGATGATGAAGATCGATCGOGGAAACACAAAAACATCATCAACCTGCTG
GOLGCCTGCACGCAGGGCGOGLCCCTGTACGTIGCTGOTGCAGTACGCGGLCAAG
GOTAACCTGLGGOAGTTTICTGCOGOGCGCGGCOGCCCCCGOGLCTGOACTACTCLT
TCGACACCTGCAAGCCGCCCOAGGAGCAGCTCACCTTCAAGGACCTGOTGTCCTIG
TGCCTACCAGOTGGUCCGOGGOCATOGAGTACTTOOCCTCCCAGAAGTGCATCOAL
AGGGACCTGGCTGCCCOCAATGTGCTGGTCACCGAGGACAACGTGATGAAGATC
GCAGACTTCGGGCTGGCCCGGGACCTGCACAACCTCGACTACTACAAGAAGACG
ACCAACGGCCGOCTGCCCGTGAAGTGGATGGCGCCTGAGGCCTTGTTTGACCGA
GTCTACACTCACCAGAGTGACGTCTGOTCCTTTGOGGTCCTGCTCTGGGAGATCT
TCACGCTGGGGGECTCCCCOTACCCCGOCATCCCTGTGOAGGAGCTCTITCAAGCT
GCTGAAGGAGGGCCACCGCATGUACAAGCCCGCCAACTGUACACACGACCTGTA
CATGATCATGCGGGAGTGCTGOCATGCCOLGUCCTCCCAGAGGLLCACCTICAAG
CAGCTOGTOGAGCGACCTGGACCGTOTCCTTACCGTGACGTICCACCGACGTAAAG
GCGACACAGGAGGAGAACCGGGAGCTGAGGAGCAGGTGTCGAGGAGCTCCACGG
GAAGAACCTGGAACTGOGOAAGATCATGCACAGOGTTCGAAGAGGTTGTGTACCA
GOCCATGGAGGAAGTTCAGAAGCAGAAGGAACTTTCCAAAGCTGAAATCCAGAA
AGTITCTAAAAGAAAAAGACCAACTTACCACAGATCTGAACTCCATGGAGAAGTC
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CTTCTCCGACCTCTTCAAGCGTTITGAGAAACAGAAAGAGGTGATCGAGGGCTAC
COCAAGAACGAAGAGTCACTGAAGAAGTGCGTGCAGGATTACCTGGUAAGGATC
ACCCAGGAGGGCCAGAGGTACCAAGCCCTCAAGGCCCACGUGGAGGAGAAGCT
GCAGCTGGCAAACGAGGAGATCGCCCAGGTCCGOAGCAAGGUCCAGGUGGAAG
COTTGGCCCTCCAGGCCAGCCTGAGGAAGCGAGCAGATCGCGUCATCCAGTCGLTGO
AGAAGACAGTGGAGCAGAAGACTAAAGAGAACGAGGAGCTGACCAGGATCTGC
CACGACCTCATCTCCAAGATGGAGAAGATCTGA

FGFRI.TACC3 V3
{2955 base pairs)
(SEQ ID NO:20)

>ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGOCCGTGGCCATCOTGGCC
GGCGCCTCCTCGGAGTCCTITGGGGACGGAGCAGCGCGTCGTGGGGCGAGCGGCA
GAAGTCCCGOGGCCCAGAGCCCGGCCAGCAGGAGCAGTIGGTCTTCGGCAGCGGS
GATGCTGTGGAGCTGAGCTOTCCCCCGCCCGGOGETOGTCCCATGGEGCCCALTG
TCTGGGTCAAGGATGGCACAGGGCTGGTGCCCTCGCAGCGTGTCCTGOTGGGGE
CCCAGCGOCTGUAGOTGUTOAATGCCTCCCACGAGGACTCCOGGOCCTACAGCT
GLCGGCAGLGOCTCACGCAGCOCGTACTGTGUCACTICAGTETGCOGUOTGACAQG
ACGCTCCATCCTCGOOAGATOACGAAGACGOGGAGOACCAGGUTGAGGALCACA
GUTGTGUGACACAGGOGECCCTTACTGGACACGGLCCGAGCEUGATGGACAAGAADG
CTGCTQGCCETGCCGGUCGCCAACACCHTCCGCTTCCGUTGCCCAGCCGCTGGCA
ACCCCACTCCCTCCATCTCCTOOCTOGAAGAACGOCAGGOAQTTCCGCOGUGAGT
ACCOGCATIGCAGGUATCAAGUTGCOGCATUAGCAGTGGAGCCTGGTCATGUAAA
GUCTGOTGCCCTCGUACTGCOOCAACTACACTTOCGTOCTGOAGAACAAGTTTG
GCAGCATCCGUCAGACGTACACGUTGGACGTGCTGHAGCGUTUCCCOUACTGGT
CCATCCTGUAGGCGHGHCTGUCGOGUCAACCACATGGUGGTOCTGGGTAGUGALS
TOGCAGTTCCACTGUAAGGTOTACAGTGACGUACAGCCUCACATCCAGTGOUTCA
AGCACGTGOAGGTGAATOGCAGUAAGGTGOGUCCGUATGGUACACCCTACGTITA
CCOTGCTCAAGACGGCGHGCGCTAACACCACCGACAAGGAGCTAGAGGTICTICT
CCTTGCACAACGTCACCTITGAGGACGLCGOGGAGTACACCTGCCTGGCGGGCA
ATTCTATTGGGTTITCTCATCACTCTGCOGTGGUTGGTIGGTGUTGCCAGCCGAGGA
GOAGCTGOTGGAGGCTOACGAGOLGGGCAGTOTGTATGCAGGCATCCTICAGCTA
COOGOTOGOCTTCTTCCTGTICATCCTGOTGOTGGLGGUTGTCACGCTCTGCCGT
CIGCGCAGCLCCCCCAAGAAAGGCCTOGGLTCCCCCACCOTGCACAAGATCTCCC
GCTTCCCGCTCAAGCGACAGGTGTCCCTGGAGTICCAACGCGTCCATGAGCTCCAA
CACACCACTGOGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGGC
CAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCC
COOCTGACCCTGGGCAAGCCCCTTGOGOAGGOCTGCTTCOGCCAGGTGOTCATG
GCGGAGGCCATCGGCATTGACAAGGACCGGOCCGCCAAGCCTGTCACCGTAGCC
GTGAAGATGCTGAAAGACGATGLCACTOACAAGGALCCTGICGGACCTGOTGICT
GAGATGGAGATGATGAAGATCATCGOUAAACACAAAAACATCATCAACCTGCTG
GGLGCCTGLACGCAGGOCGUGLLCCTGTACGTOUTGGTCGAGTACGUGGUCAAG
GUTAACCTGCGGOAGTTICTGCGOGLGCOGCOGCCCCCGOGUCTCOACTACTCCT
TCOACACCTGCAAGCCCCCLOAGGAGCAGCTCACCTTCAAGCACCTCOTCTCCTG
TGCCTACCAGOTGOUCCGOGLCATGOACTACTTGOGCCTCCCAGAAGTGCATCCAC
AGOCGACCTGOCTGUCCGUAATOTGCTOGTGACCOGAGUATAACGTGATGAAGATC
GUAGACTTCGOGCTGGLUCGOCACGTGUATAACTUTCGACTACTACAAGAAGACG
ACCAACGGCLOGLTOCCCETGAAGTGGATGOUGCCTCAGGLCTTGTTTCALCGA
GICTACACTCACCAGAGTGACGTCTGOTCCTTTGGUGGTCCTOCTCTOGOGAGATCT
TCACGCTCOGOGHGITCCCCOTACCCUGOUATCCUTOTGOAGOAGCTCITCAAGTT
GUTOGAAGGAGGGUCACTGCATOGACAAGUCCGUUAALTGCACACACGACCTOTA
CATGATCATGCGGGAGTGCTGGLATGUCGCGCCCTCCCAGAGGCCCACCTICAAG
CAGCTGGTGOAGGACCTGOACCGTGTCCTTACCGTGACGTCCACCGACGTGCCAG
GCCCACCCCCAGOTOTTCCCGCGCCTGGOGGGCCCACCCCTGTCCACCGGACCTAT
AGTGGACCTGCTCCAGTACAGUCAGAAGGACCTGGATGCAGTGGTAAAGGCGAC
ACAGGAGGAGAACCGGGAGCTGAGGAGCAGGTOTGAGGAGCTCCACGGGAAGA
ACCTGGAACTGGGGAAGATCATGGACAGGTTCGAAGAGGTTGTGTACCAGGCCA
TGGAGGAAGTTCAGAAGCAGAAGGAACTTTCCAAAGCTGAAATCCAGAAAGTTC
TAAAAGAAAAAGACCAACTTACCACAGATCTGAACTCCATGGAGAAGTCCTTCT
CCGACCTCTTCAAGCGTTITTGAGAAACAGAAAGAGGTGATCGAGGGCTACCGCA
AGAACGAAGAGTCACTGAAGAAGTGCGTGGAGGATTACCTGGCAAGGATCACCC
AGGAGGGCCAGAGGTACCAAGCCCTGAAGGCCCACGCGGAGGAGAAGCTGCAG
CTGGCAAACGAGOAGATCGCCCAGGTCCGGAGCAAGGCCCAGGCGGAAGCGTTR
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GCCCTCCAGGCCAGCCTGAGGAAGGAGCAGATGCGCATCCAGTCGCTGGAGAAG
ACAGTGGAGCAGAAGACTAAAGAGAACGAGGAGCTGACCAGCATCTGCGACGA
CCTCATCTCCAAGATGGAGAAGATCTGA

FGFR3

Intron: TACC3
{4462 basc pairs)
(SEQIDNG2L)

>ATCGGECGLCCCTGOCTGLGCCCTCGCGLTCTGCETGGLCGTGGLCATCOTGGCC
GGCGCCTCCTCOGAGTCCTTGGGOACGGAGCAGCGCGTCGTGOGOGLGAGCGGCA
GAAGTCLCGOGCCLAGAGCUCOGLCAGCAGGAGCAGTIGOGTCITCGGCAGCGGG
GATGCTCTGGAGCTCAGCTGICCCCCGLCCOGOGETOUTICCCATGLOGLCCALTG
TCTGOGTCAAGGATOGCACAGGOCTGETGCCCTCORAGCGTGTCCTGGTGGGGT
CCCAGCGGCTGCAGOTGCTGAATGCCTCCCACCGAGGACTCCGOGOUCTACAGCT
GCCGGCAGCGOCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAG
ACGCTCCATCCTCGGGAGATCGACGAAGACGGOGAGCACGAGGCTGAGGACACA
GOTGTGGACACAGGOGCCCCTTACTGGACACGGCCCGAGCGGATGGACAAGAAG
CTGCTGGCCOTGCUGGUCGCUAACACCOTCCGCTICCGUTGCCCAGCUGCTGGCA
ACCCCACTCCCTCCATCTCCTOOCTGAAGAACGGCAGGOAQTTOCGCOGUGAGC
ACCGCATTIGOAGGUATCAAGCTGCOUGCATCAGCAGTGGAGCCTGQTCATGGAAA
GCGTGOTGCCCTCGGACCGCOOCAACTACACCTOCGTCGTGOAGAACAAGTTTG
GCAGCATCCGGCAGACGTACACGUTGGACGTGCTGGAGCGUTCCCCGLACTGGL
CCATCCTGCAGGCGGGHLCTGUCGGCCAACCAGACCGCGGTOCTGOGUAGCGALG
TOGGAGTTCCACTGUAAGGTGTACAGTGACGUACAGCCLCACATCCAGTGOUTCA
AGCACGTGOAGGTOAATGGCAGUAAGGTOCGECCGUACGGUACACCCTATGTTA
CCGTOQUTCAAGACGOCGOGCOCTAACACCACCOAUAAGGAGCTAGAGGTTCTCT
CCTTGCACAACGTCACCTTITOAGCACGUCGGUGAGTACACTTGCCTGGCOOGGLA
ATTCTATTGGGITTTCTCATCACTUTGCGTGGUTGCTOOTGUTGCCAGCUGAGGA
GOAGCTGOTGGAGGCTGACGAGUGCGUGGCAGTOTOTATGCAGCGCATCCTCAGCTA
COGGOCTEOOCTTCTTCCTGTICATCCTGETGGTGGL GGLTGTGACGCTCTGCCGE
CTGCGCAGCCOCCCCOAAGAAAGGCCTGGGCTCCCCCACCOTGCACAAGATCTCCC
GCTTCCLGCTCAAGCGACAGGTOTCCCTGOAGTCCAACGCGTCCATCAGCTCCAA
CACACCACTGGTGLGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGHT
CAATGTCTCCCAGCTCGAGCTGCCTGLCGACCCCAAATGGGAGCTGTCTLGGHEC
COGCTOGACCCTGGLCAAGCCCCTTGOGGAGGOCTGCTTCOGCCAGUGTIGOTCATG
GCGGAGGCCATCGGCATTGACAAGGACCOGOCCGCCAAGCCTOTCACCGTAGCT
GTGAAGATGCTGAAAGACGATGCCACTCGACAAGGACCTGTCGGACCTGETGTCT
GAGATGGAGATGATGAAGATGATCGGGAAACACAAAAACATCATCAACCTGCTG
GGCGCCTGCACGCAGGGCGOGCCCCTGTACGTGCTGGTGGAGTACGCGGCCAAG
GOTAACCTGCOGGOAGTTTCTGCGGGCGCEGCEGCCCCCGOGCCTGGACTACTCCT
TCOACACCTGCAAGCUGCCCOAGGAGCAGUTCACCTICAAGCACCTGOTGTCCTA
TGCCTACCAGOTGOUCCGOGOCATGCACTACTIGGCOTCCCAGAAGTGCATCCAC
AGGGACCTGOCTGUCCGUAATOTGCTGOTGACCGAGOACAACGTGATGAAGATC
GCAGACTTCGGGCTGGUCCGECACGTGCACAACCTCGACTACTACAAGAAGACG
ACCAACGGCCGGCTGCCUGTGAAGTGGATGRCGCCTOAGGCCTTGTTIGACCGA
GICTACACTCACCAGAGTGACOTCTGOTCCTTTGGGGICCTGCTCTGGGAGATCT
TCACOGCTOGUGOGLTICCCOTACCCUCGUATCCITOTCOAGUAGCTCTTCAAGTT
GETGAAGOAGOGGLICACTOCATCGOACAAGCCCGUCAACTGCACATCACGACCTGTA
CATGATCATOGCGOCAGTGETCGUATGUCGCOCCCTOCCAGAGGCCUACCTICAAG
CAGCTGUETGOAGGALCTGUACCOTGTCUTTACCOTUALGTCCACCGA Catgagiee fg g
CICIgECCigRIgCCaccegectaigececiecCCigeegieceeggecal Coigecccceag agig el gagaisiu §20
et TCTGGCCCAGGTOCCCTOOCTGACCTGCGACTGUTCAAGCTCTTCCCAGAGCLT fs
GGAAGTTCTGAGAACCAAATGGTGTCTCCAGGAAAAGTGTCTGGCAGCCCTGAG
CAAGCCGTGGAGGAAAACCTTAGTTCCTATTCCTTAGACAGAAGAGTGACACCC
GCCTCTGAGACCCTAGAAGACCCTTIGCAGGACAGAGTCCCAGCACAAAGUGGAG
ACTCCGCACGGAGCCGAGGAAGAATGCAAAGUGGAGACTCCGCACGGAGCCGA
GGAGGAATGCCGGCACGETGGGGTCTGTGLTCCCGLAGCAGTGGCCACTICGLC
TCCTGGTGCAATCCCTAAGGAAGCCTGCGGAGGAGCACCCCTGCAGGGTCTGCCT
GGCGAAGCCCTGGGCTGCCCTGCGGGTETGGGCACCCCCGTGCCAGCAGATGGC
ACTCAGACCCTTACCTGTGCACACACCTCTGCTCCTGAGAGCACAGCCCCAACCA
ACCACCTGGTGGCTGGCAGGGCCATGACCCTGAGTCCTCAGGAAGAAGTGGCTG
CAGGCCAAATGGCCAGCTCCTCGAGGAGCGGACCTGTAAAACTAGAATTTGATG
TATCTGATGGCGCCACCAGCAAAAGGGCACCCCCACCAAGGAGACTGGGAGAGA
GGTCCOGCCTCAAGCCTCCCTTGAGGAAAGCAGCAGTGAGGCAGCAAAAGGCCL
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CGCAGGAGGTGGAGGAGGACGACGGTAGGAGCGGAGCAGGAGAGGACCCCCCC
ATGCCAGCTTCTCGGGOCTCTTACCACCTCGACTGGGACAAAATGGATGACCCAA
ACTTCATCCCGTTCGGAGGTGACACCAAGTCTGGTTGCAGTCGAGGCCCAGCCCCC
AGAAAGCCCTGAGACCAGGCTGOGCCAGCCAGCGGUTCAACAGTTGCATGCTGS
GCCTGCCACGGAGGAGCCAGGTCCCTGTCTGAGCCAGCAGCTGCATTCAGCCTCA
GCGGAGGACACGCCTGTGGTGCAGTTGGCAGCUGAGACCCCAACAGCAGAGAGC
AAGGAGAGAGCCTTGAALTUTGCCAGCACCTCGUTTCCCACAAGCTGTCCAGGT
AGTGAGCUAGTGCCCACCCATUAGCAGGGGCAGCCTGCCTTGHAGITGAAAGAG
GAGAGCTTCAGAGACCCCGCTGAGOTTCTAGGCACGGGUGCGGAGGTGGATTAC
CTGGAGCAGTTIGGAACTTCCTCGTITAAGGAGTCGOGUCTTGAGGAAGCAGTCCT
TATACCTCAAGTTCGACCCUCTCCTGAGGUATAGTUCTGGTAGACCAGTGUCCGT
GOCCACCGAGACCAGCAGCATGCACGOTGCAAATGAGACTCOCTCAGGACGTCT
GCGGGAAGCCAAGCTTGTGGAGTTCCGATTITCTIGGGAGCACTGGACATTCCTGTG
CCAGGCCCACCCCCAGGTGTTICCCGCGLCTGGGGGCCCACCLCTOTCCACCGGALT
CTATAGTGGACCTGCTCCAGTACAGCCAGAAGGACCTGGATGCAGTGGTAAAGG
CGACACAGGAGGAGAACCGGGAGCTGAGGAGCAGOTGTGAGGAGCTCCACGHG
AAGAACCTGGAACTGGGGAAGATCATGGACAGGTICGAAGAGGTTGTGTACCAG
GCCATGCGAGGAAGTTCAGAAGCAGAAGGAACTTTCCAAAGCTGAAATCCAGAAA
GTTCTAAAAGAAAAAGACCAACTTACCACAGATCTGAACTCCATGGAGAAGTCC
TTCTCCGACCTCTTCAAGCGTTTITGAGAAACAGAAAGAGGTGATCGAGGGCTACC
GCAAGAACGAAGAGTCACTGAAGAAGTGCGTGGAGGATTACCTGGCAAGGATCA
CCCAGGAGGGCCAGAGGTACCAAGCCCTGAAGGCCCACGCGGAGGAGAAGCTG
CAGCTGGCAAACGAGGAGATCGCCCAGGTCCGGAGCAAGGCCCAGGCGGAAGC
GTTGGCCCTCCAGGCCAGCCTGAGGAAGGAGCAGATGCGCATCCAGTCGCTGGA
GAAGACAGTGCAGCAGAAGACTAAAGAGAACGAGGAGCTGACCAGGATCTGCG
ACGACCTCATCTCCAAGATGUAGAAGATCTGA

FGFR3:BAIAP2LY
(3765 base pairs)
{(SEQ ID NO:22)

>ATGGGCGCCCCTGCCTGCOCCCTCGCGUTCTGCGTGGCCGTGGCCATCGTGGCT
GOCGCCTCCTCOOAGTCCITGGGOACGGAGCAGLOCGICGTOOGOUGAGCOGCA
GAAGTCLCGOGCCCAGAGCLCGOLCAGCAGGAGLAGTTIGOTCTICGGCAGCGGG
GATGCTOTGOAGCTCGAGCTGICCCCCGCCCOGOOOTOOTCCCATGGOGLCCALTG
TCTGGGTCAAGGATGGCACAGGGCTGETIGCCCTCGGAGCGTGTCCTGGTGGGGT
CCCAGCGOCTGCAGOTGCTGAATGCCTCCCACCGAGGACTCCGGGGLCTACAGCT
GCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTICAGTGTGCGGGTIGACAG
ACGCTCCATCCTCOGOGAGATCACGAAGACGGOGAGRACGAGGCTGAGGACACA
GOTGTGCACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGCACAAGAAG
CTGCTQUCCOTGCCOGUUGCCAACACCOTCCGUTTCCGUTGCCCAGCUGCTGGCA
ACCCCACTCCCTCCATCTCCTGGCTGAAGAACGOCAGGGAGTTCCGCOGUGAGC
ACCGCATTIQUAGGUATCAAGUTOCQUGCATCAGCAGTOGAGCCTGGTCATGUGAAA
GUOTGOTGCCCTCCOACCOCOOCAACTACACCTOCOTCOTGUAGAACAAGTTITG
GCAGCATCCGOCAGACOGTACACGUTOGACGTCCTGOAGCGCTCCCCQUACCOGT
CCATCCTGCAGGCGOGHCTCUCCOUCAACCACACGCUCOTOCTGOGCAGLOALG
TOCAGTTCCACTGUAAGGTGTACAGTGACGUACAGCCUCACATCCAGTGOCTCA
AGCACGTGOAGGTGAATOGGCAGCAAGGTGOGUCCGUATGGUACACCCTACGTITA
CCGTGUTCAAGTCUTOGATCAGTOAGAGTGTGUAGGCUCACGTGUGCCTOCGCOT
GOCCAATGTGTCGOAGCGOUACGOCOOCOAGTACCTCTGTUCGAGCCACCAATTT
CATAGGUGTGOUCGAGAAGGCCTTTTGOCTGAGUGTTCAL GGGCCLOGAGCAGC
COAGOAGCGAGCTOGOTGOAGGCTOGACGAGGCOGOUACTUTGTATGCAGGUATCCT
CAGCTACGGOGTGOGCTICTICCTOTTCATCCTGGTGGTGOCOGCTOTGACGCTC
TGCCGCCTOCGCAGUCCCCCCAAGAAAGGCUTGGGCTCCCCCACCGTGCACAAG
ATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCTGGAGTCCAACGCGTCCATGA
GUTCCAACACACCACTGOTGCGCATCGCAAGGCTGICCTCAGGGOGAGGOLCCCA
CGCTOGCCAATGTCTCCOAGLTCCAGCTGLCTGCCGACCCCAAATGGGAGCTETIC
TCOGGCCCGGCTGACCCTOGOCAAGCCCCTTGOGGAGGGCTGCTTCGGCCAGHT
GOTCATGGCGCGAGGCCATCGGCATIGACAAGGACCGGGCCGCCAAGCCTGTCAC
COTAGCCGTGAAGATGCTGAAAGACGATGCCACTCGACAAGGACCTGTCGGACCT
GOTGTCTGAGATGCAGATGATGAAGATGATCGGGAAACACAAAAACATCATCAA
CCTGCTOOGCGCCTOCACGCAGGOCGGOGCCCCTGTACGTGCTGGTIGGAGTACGC
GOCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGOCGGCCCCCOGGCCTGOA
CTACTCCTTICOACACCTGUAAGCCOCCCOAGGAGCAGCTCACCTTCAAGOACCTE
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GIGTCCTOTGCCTACCAGGTGGCCCGOGGCATGCGAGTACTTGGCCTCCCAGAAGT
GCATCCACAGGOGACCTGGCTGCCCOCAATGTGUTGGTCACCCGAGGACAACGTGA
TGAAGATCGCAGACTTCGGGCTOGCCCOCGUACGTGUACAACCTCGACTACTACA
AGAAGACGACCAACGOCCOGCTOCCCOTCAAGTGGATGGLGCCTGAGGCCTTIGT
TTGACCOCAGTCTACACTCACCAGAGTGACGTCTGUTCCTITGOGUETCCTGCTCTG
GUAGATCTTCACGCTOGOGCGGCTCCCCGTACCCCGGCATCCCTOTGGAGGAGCTC
TTCAAGCTGCTOAAGGAGOGUUACCOCATGGACAAGUCCGUUAACTGCACACAC
GACCTGTACATOATCATGCOGCAGTGCTGLCATOCCOUGCUCTCCCAGAGGICC
ACCTTCAAGUCAGCTGOTGGAGOACCTGGACCOGTOTCCTTACCGTGACGTCCACCG
ACAATGTTATGGAACAGTTCAATCCTGGGCTGUGAAATTITAATAAALCTGGGGA
AAAATTATGAGAAAGUTOTAAACGCTATGATCUTGGCAGGAAAAGCCTACTACG
ATGGAGTGGCCAAGATCGOTGAGATTGCCACTGGGTCCUCCGTOGTCAACTGAACTY
GGOACATGTCCTCATAGAGATTTCAAGTACCCACAAGAAACTCAACGAGAGTCT
TGATGAAAATTTTAAAAAATTCCACAAAGAGATTATCCATGAGCTGGAGAAGAA
GATAGAACTTGACGTGAAATATATGAACGCAACTCTAAAAAGATACCAAACAGA
ACACAAGAATAAATTAGAGTCTTTGGAGAAATCCCAAGCTGAGTTGAAGAAGAT
CAGAAGGAAAAGCCAAGGAAGCCGAAACGCACTCAAATATGAACACAAAGAAA
TTGAGTATGTGGAGACCGTTACTTCTCGTCAGAGTGAAATCCAGAAATTCATTGO
AGATGGTTGCAAAGAGGCTCTGCTTGAAGAGAAGAGGCGCTTCTGCTTITCTGGTT
GATAAGCACTGTGGCTTTGCAAACCACATACATTATTATCACTTACAGTCTGCAG
AACTACTGAATTCCAAGCTGCCTCGGTGGCAGGAGACCTGTGTTGATGCCATCAA
AGTGCCAGAGAAAATCATGAATATGATCGAAGAAATAAAGACCCCAGCCTCTAC
CCCCGTGICTGGAACTCCTCAGGCTTCACCCATGATCGAGAGAAGCAATGTGGTT
AGGAAAGATTACGACACCCTTTCTAAATGCTCACCAAAGATGCCCCCCGCTCCTT
CAGGCAGAGCATATACCAGTCCCTTGATCOATATGTTTAATAACCCAGCCACGGT
TGCCCCOAATTCACAAAGGUGTAAATAATTCAACAGGTACTTCCGAAGATCCCAGT
TTACAGCGATCAGTTTCOOGTTGCAACGGUACTOAACATGATGAAGAAGCAGAAA
GTGAAGACCATCTTCCCOCACACTGCGGGCTCCAACAAGACCTTACTCAGCTTTG
CACAGGGAGATGTCATCACGCTGCTCATCCCCGAGGAGAAGGATOGCTGGCTCT
ATGGAGAACACGACGTGTCCAAGGCGAGGGOTTGGTTCCCGTCGTCGTACACGA
AGTTGCTGCAAGAAAATGAGACAGAAGCAGTGACCGTGCUCACGCCAAGUCUCCA
CACCAGTGAGAAGCATCAGUACCOTGAACTTGTUTCGAGAATAGCAGTGTTGTCAT

SCCCCCACCCGACTACTTGGAATGUTTGTCCATGGOGHCAGCTGUCGACAGGAG
AGUAGATTCGGUCAGGACGACATCCACTTITAAGGCCUCAGUGTCCAAGCCCGA
GACCGUGOCTCCTAACGATGUUAACGGUATTGCAAAGCCGCCTTTTCTCAGCGG
AGAAAACCCCTTTGCCACTGTGAAACTCCGCCUGATTOETGACGAATGATCGUTCG
GCACCCATCATICGATGA

FGFR2:BICCH
{4989 base pairs)
{SEQ 1D NG:23)

>ATGGTCAGCTGGEGTCOTITCATCTIGLCTGOTCGTGUTCACCATOGCAACCTIOT
CCCTGOCCCGOCCCTCCTTCAGTTTACGTTIGAGGATACCACATTAGAGCCAGAAGA
GCCACCAACCAAATACCAAATCTCTCAACCAGAAGTGTACGTOGETGCGCCAGS
GUAGTCGCTAGAGGTECOCTGCCTOTTOAAAGATGUCGCCGTCATCAGTTGOACT
AAGGATGGGGTGCACTTIGOGECCCAATAATAGGACAGTGCTTATTGGGGAGTAC
TTGCAGATAAAGOGCGCCACGCCTAGAGACTCCOOCCTCTATGCTTIGTACTGCCA
GTAGGACTCTAGACAGTOAAACTTIGOTACTTIUATGOTGAATGTCACAGATOCCAT
CICATCCGOAGATGATCGAGGATGACATCGATGOTGCGUAAGATTITGTCAGTGA
GAACAGTAACAACAAGACAGCACCATACTGOACCAACACAGAAAAGATOGAAA
AGCGLCTCCATGCTOTOCCTOUGOCCAACACTOICAAGTTTICGCTGUCCAGCCOG
GGGGAACCCAATGCCAACCATGCGGTGOCTGAAAAACGGGAAGGAGTTTAAGCA
GOAGCATCGCATTGGAGGCTACAAGOTACGAAACCAGCACTGGAGCCTCATTAT
GGAAAGTGTGGTCCCATCTGACAAGGGAAATTATACCTGTGTAGTGGAGAATGA
ATACGGOTICCATCAATCACACGTACCACCTGUATGTIGTGOAGCGATCGCCTCAC
COOCCCATCCTCCAAGUCGGACTOCCGOCAAATGUCTCCACAGTGGTCGGAGOA
GACGTAGAGTTTGTCTGCAAGGTTTACAGTGATGCCCAGCCCCACATCCAGTGGA
TCAAGCACGTGGAAAAGAACGGCAGTAAATACGOGCCCGACGOGGCTGCCCTACC
TCAAGGTTCTCAAGGCCGCCOOGTGTTAACACCACGGACAAAGAGATIGAGGTTIC
TCTATATTCOGGAATGTAACTTTTGAGGACGCTGGOUGAATATACGTGCTTGGCGGS
TAATTCTATTGGOATATCCTITCACTCTGCATGGTITGACAGTTCTGCCAGCGCCTS
GAAGAGAAAAGGAGATTACAGCTTCCCCAGACTACCTGGAGATAGCCATTTACT
GCATAGGOGOTCTTCTTAATCGCCTOTATGUTGOTAACAGTCATCCTOGTGCCGAAT
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GAAGAACACGACCAAGAAGCCAGACTICAGCAGCCAGCCGGCTGTGCACAAGCT
GACCAAACCGTATCCCCCTGUGGAGACAGGTAACAGTTTCOQGCTOAGTCCAGLUTCC
TCCATGAACTCCAACACCCCGUTGGTOAGGATAACAACACGCCTCTCTITCAACGS
CAGACACCCCCATGCTGGCAGGOOTCTCCCAGTATGAACTTCCAGAGUACLCAA
AATGGGAGTTTCCAAGAGATAAGCTGACACTGGGCAAGCCCCTGGRAGAAGGTT
GCTTTGGGCAAGTGUTCATGCCGGAAGCAGTOGUAATTGACAAAGACAAGCCCA
AGOAGGCOGTCACCOGTOGUUCTGAAGATOTTOAAAGATGATGCUACAGATGAAAG
ACCTTTCTCATCTGOTOTCAGAGATGUAGATGATGAAGATCGATTOGOAAACACA
AGAATATCATAAATCTICTIGCAGCCTOCACACAGGATGOGCCTCTCTATGTICAT
AGTTGACTATOCCTCTAAAGGCAACCTCCGAGAATACCTCCGAGUCCGUAGGCT
ACCCOGUATGOAGTACTCCTATGACATTAACCGTGTITCCTOAGGAGCAGATOACT
TTCAAGOACTTIGGTGICATGUACCTACCAGCTGOCCAGAGGUATGOAGTACTIGO
CTTCCCAAAAATGTATICATCCGAGATTTAGCAGCCAGAAATGTTTIGGTAACAGA
AAACAATGTGATGAAAATAGCAGACTTTGOACTCGCCAGAGATATCAACAATAT
AGACTATTACAAAAAGACCACCAATGGGCOGCTICCAGTCAAGTGGATGGCTCC
AGAAGCCCTOTTTIGATAGAGTATACACTCATCAGAGTGATGTCTGGTCCTICGGE
GTGTTAATGTGGGAGATCTTCACTITAGOGGOCTCGUCCTACCCAGGGATICCCG
TGCAGGAACTITITAAGCTGCTGAAGGAAGGACACAGAATGGATAAGCCAGLCA
ACTGCACCAACGAACTGTACATGATOATGAGGGACTGTTGGCATGCAGTGCCCTC
CCAGAGACCAACGTTCAAGCAGTITGGTAGAAGACTTGGATCGAATTICTCACTCTC
ACAACCAATGAGATCATGGAGGAAACAAATACGCAGATTGCTTGGCCATCAAAA
CTGAAGATCGGAGCCAAATCCAAGAAAGATCCCCATATTAAGGTTTCTGGAAAG
AAAGAAGATGTTAAAGAAGCCAAGGAAATGATCATGTCTGTCTTAGACACAAAA
AGCAATCGAGTCACACTGAAGATGGATGTTTCACATACAGAACATTCACATGTA
ATCGGCAAAGGTCGCAACAATATTAAAAAAGTGATCGAAGAAACCGGATGCCAT
ATCCACTTTCCAGATTCCAACAGGAATAACCAAGCAGAAAAAAGCAACCAGGTA
TCTATAGCGGOACAACCAGUAGGAGTAGAATCTGCCCGAGTTAGAATTCGGGAG
CTGCTTCCTTTGOTGCTCATGTTIGAGCTACCAATIGCTGOAATTCTTICAACCGGT
TCCTGATCCTAATTCCCCCTCTATTCAGCATATATCACAAACGTACAATATTTCAG
TATCATTTAAACAGCGTTCCCGAATGTATGGTGCTACTGTCATAGTACGAGGOTC
TCAGAATAACACTAGTGUTGTGAAGGAAGGAACTGUCATGUTGTTAGAACATCTY
GCTGGGAGCTTAGCATCAGCTATTCCTOTGAGCACACAACTAGATATTGCAGCTC
AACATCATCTCTITTATGATGGGTCGAAATGOGAGUAATATCAAATATATCATGCA
GAGAACAGGTGUTCAGATCCACTTTCCTGATCCCAGTAATCCACAAAAGAAATCT
ACCGTCTACCTCCAGGOCACCATTOAGTUTGTCTGTUTTIGCAAGGLCAATATCICA
TGCOTTGTCTTCCICTTGTOTTGATGTTTCGATATCGAAGGAAGAAATTGAAGTAGA
TCCACAATTCATTGCGCAGTTGATGGAACAGCTTCGATGTCTTCATCAGTATTAAA
CCAAAGCCCAAACAGUCAAGCAAGTCTGTGATTGTGAAAAGTGTTGAGCGAAAT
GCCTTAAATATGTATGAAGCAAGGAAATGTICTCCTCGGACTTGAAAGCAGTGGG
GTTACCATAGCAACCAGTCCATCCCCAGCATCCTGUCCTGCCGGLCTGGLCATGTC
CCAGCCTGGATATCTTAGCTTCAGCAGGCCTTGGACTCACTGGACTAGGTCTTIT
GGOACCCACCACCTTATCTCTGAACACTTCAACAACCCCAAACTCACTCTTGAAT
GCTCTTAATAGCTCAGTCAGTCCTTTGCAAAGTCCAAGTTCTGGTACACCCAGCC
CCACATTATGGGCACCCCCACTTGCTAATACTTCAAGTGCCACAGGTTITTCTGCT
ATACCACACCTTATGATTCCATCTACTGCCCAAGCCACATTAACTAATATTTTGTT
GTCTGGAGTGCCCACCTATGGGCACACAGCTCCATCTCCCCCTCCTGGCTTGACT
CCTGTTGATGTCCATATCAACAGTATGCAGACCGAAGGCAAAAAAATCTCTGCTG
CTTTAAATGGACATGCACAGTCTCCAGATATAAAATATGGTGCAATATCCACTTC
ATCACTTGGAGAAAAAGTGCTGAGTGCAAATCACGOGGUGATCCGTCCATCCAGAC
AAGTGGGOTCTCAGCAGACATCTCCCAAATCAAGCCCCACTCGAAGGTTGTAATGA
TGCTTTTGTTGAAGTAGGCATGCCTCCAAGTCCTTICCCATTCTGGGAATGCTGGT
GACTTGAAACAGATGATGTGTCCCTCCAAGGTTTCCTGTGCCAAAAGGCAGACA
GTGCAACTATTGCAAGGCACGAAAAACTCACACTTACACAGCACTGACAGGTTG
CTCTCAGACCCTGAALUTGAGTGUTACCGAAAGUUCTTTGGUTOGACAAGAAGGCTC
CAGGGAGTOAGUGCGCTGCAGAGAGGGCAGCAGCTOGUCCAGCAAAACTCCGAA
AGGOCCCACCTTGUTCCACGGTCATCATATGTCAACATCCAGGUATTTGACTATG
AACAGAAGAAGCTATTAGCCACCAAAGCTATGTTAAAGAAACCAGTGOTGACGH
AGGTCAGAACGCCCACAAATACCTGGAGTGGUCTGGOTTTTTUTAAATCCATGCC
AGUTGAAACTATCAAGGAGTTIGAGAAGGGCCAATCATGTGTCCTATAAGCCCAC
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AATGACAACCACTTATGAGGGCTCATCCATGTCCCTTTCACGGTCCAACAGTCGT
GAGCACTTGGGAGGTGGAAGCGAATCTGATAACTGUAGAGACCGAAATGGAATT
GGACCTGGAAGTCATAGTGAATTTIGCAGCTTICTATTGGCAGCCCTAAGCGTAAAC
AAAACAAATCAACGGAACACTATCTCAGCAGTAGCAATTACATGCGACTGCATTT
CCTCGCTGACAGGAAGCAATGOCTCTAACTTAAATAGCTCTTTCAAAGGTTCTGA
CCTCCCTGAGCTCTTCAGCAAACTGOOCCTGGGCAAATACACAGATGTTTTCCAG
CAACAACGAGATCOGATCTTCAGACATTCCTUACTCTCACAGATCAGUATCTGAAGG
AGCTGGGAATAACTACTITIGGTGUCAGGAGGAAAATOGUTGCTTGUAATTICAGA
ACTAAATAAAAACCGAAGAAAGCTTITTGAATCGCCAAATGCACGCACCTCTITIC
CTGGAAGGTGGAGUCGAGTGGAAGGUTACCUCGTCAGTATCACTCAGACATTGLT
AGTIGTCAGTCGUCGCTOOTAG

FGFR2:AFF3
{5109 base pairs)
(SEQ D NG:24)

2ATGOTCAGCTGGGGTICGTTTCATCTGCCTGOTCOTGGTCACCATGGCAACCTICT
CCCTGOCCCOGUCCTCCTTCAGTTTAGTTOAGCATACCACATTAGAGCCAGAAGA
GCCACCAACCAAATACCAAATCTCTCAACCAGAAGTGTACGTGGCTGCGCCAGG
GUAGTCGCTAGAGGTECOCTGCCTOTTOAAAGATGUCGCCGTCATCAGTTGOACT
AAGGATGGGGTGCACTIGGOGOCCCAACAATAGGACAGTIGCTTATTGGGGAGTAC
TTGCAGATAAAGGGCGCCACGCCTAGAGACTCCOGCCTCTATGCTTIGTACTGCCA
GTAGOGACTOTAGACAGTGAAACTTICGTACTTCATGGTIGAATGTCACAGATGCCAT
CTCATCCGGAGATCGATCAGGATCGACACCGATGOTGUGGAAGATITIGICAGTGA
GAACAGTAACAACAAGAGAGCACCATACTGCACCAACACAGAAAAGATOGAAA
AGCGGCTCCATGCTGTGCCTGCGGCCAACACTGTICAAGTTICGCTGCCCAGCCGG
GOGGAACCCAATGCCAACCATGCGETGOCTCAAAAACGGCAAGGAGTTTAAGCA
GGAGCATCGUATTGGAGCCTACAAGGTACGAAACCAGCACTGOAGCCTCATTAT
GOAAAGTOTGOTCCCATCTGACAAGGUAAATTATACCTGTGTAGTGGAGAATGA
ATACGGGTCCATCAATCACACGTACCACCTGUATGTTICTGGAGCCGATCGCLTCAC
CGGCCCATCCTCCAAGLCGGACTGCCGOCAAATGCCTCCACAGTGGTCGGAGOA
GACGTAGAGTTTGTCTGCAAGGTTTACAGTGATGCCCAGCCCCACATCCAGTGGA
TCAAGUACGTGGAAAAGAACGGUAGTAAATACGGGLCCGACGOGITGCCLTACC
TCAAGGTTCTCAAGGCCGCCOGTIGTTAACACCACGUGACAAAGAGATIGAGOTTIC
TCTATATTCOUAATGTAACTTITTIGAGOACGCTGOGCAATATACGTCCTTICGCOGG
TAATTCTATTGGGATATCCTITCACTCTGCATGOTTICGACAGTTCTGCCAGCGLCTG
GAAGAGAAAAGGAGATTACAGCTTCCCCAGACTACCTGGAGATAGCCATTTACT
GCATAGGGOTCTTCTTAATCGCCTOTATGUTGOTAACAGTCATCCTGTGCCGAAT
GAAGAACACGACCAAGAAGCCAGACTICAGCAGCCAGCCGGCTGTGCACAAGCT
GACCAAACCTATCCCCCTGCGOAGACAGGTAACAGTTITCOGCTOAGTCCAGUTCC
TCCATGAACTCCAACACCCCGUTOGTGAGGATAACAACACGCCTCTICTTCAACGG
CAGACACCCCCATGCTGGCAGGGGTCTCCCGAGTATGAACTTCCAGAGGACCCAA
AATCGOGOAGTTTCCAAGAGATAAGCTGACACTGGGCAAGUCCCTGUGAGAAGGTT
GCITTTGOGOCAAGTGOTICATGOCGGAAGCAGTGGGAATTIGACAAAGACAAGCCCA
AGGAQGCOOGTCACCOTGOCCOTGAAGATOTTCAAAGATCGATGCCACAGAGAAAG
ACCTTTCTGATCTGGTGTCAGAGATGGAGATGATGAAGATGATTGGGAAACACA
AGAATATCATAAATCTTICTTGGAGCCTGCACACAGGATGGGCCTCTCTATGTCAT
AGTTGAGTATGCCTCTAAAGOCAACCTCCOGAGAATACCTCOCAGCCCOGAGGLC
ACCCOGOATGUAGTACTCCTATCACATTAACCOTOTTCCTGAGGAGCAGATGACC
TTCAAGGACTTGGTGTCATGCACCTACCAGCTGOCCAGAGGCATGGAGTACTTGE
CTTCCCAAAAATGTATICATCCGAGATTTAGCAGCCAGAAATGTTTIGGTAACAGA
AAACAATGTGATGAAAATAGCAGACTITGOACTCGCCAGAGATATCAACAATAT
AGACTATTACAAAAAGACCACCAATGOGOUGOCTICCAGTCAAGTOOATGGUTOC
AGAAGCCCTGTTIGATAGAGTATACACTCATCAGAGTGATGTCTGOTCCTTCGGG
GTGTTAATGTGGGAGATCTTCACTITAGGGGOCTCGLCCTACCCAGGUATICCLG
TGGAGGAACTITITAAGCTGCTGAAGGAAGGACACAGAATGGATAAGCCAGLCA
ACTGCACCAACGAACTGTACATGATOATGAGGCGACTGTTGGCATGCAGTGCCCTC
CCAGAGACCAACGTTCAAGCAGTITGOGTAGAACACTIGGATCGAATTICTCACTCTC
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ACAACCAATGAGGAGAGTAGATCTGGAGAAACCAACAGCTGTGTTGAAGAAATA
ATCCGGOAGATGACCTGOCTTCCACCACTTTCTGCTATIC AAGCACCTGGCAAAL
TGGAACCAACCAAATTTCCATTTCCAAATAAGGACTCTCAGCTTGTATCCTCTGG
ACACAATAATCCAAAGAAAGOTOATGCAGAGCCAGAGAGTCCAGACAGTGGCA
CATCGAATACATCAATGCTGGAAGATGACCTTAAGCTAAGCAGTGATGAAGAGG
AGAATGAACAGCAGGCAGCTCAGAGAACGGCTCTCCGCGCTCTCTCTGACAGLG
CCGTGOTCCAGCAGCUCAACTGCAGAACCTOGGTGCCTTCCAGCAAGGGLAGCA
GCAGCAGCAGCAGCAGCGGCAGCAGCAGCTCCTCCAGCGACTCAGAGAGCAGCT
CCGCGATCTCGACTCGGAGACCGAGAGCAGCTCCAGCGAGAGTGAGGGCAGCAAGC
CCCCCCACTTCTCCAGUCCCGAGGCTGAACCGGLATCCTCTAACAAGTGGCAGCT
GGATAAATGGCTAAACAAAGTTAATCCCCACAAGCCTCCTATTICTGATCCAAAAT
GAAAGCCACGGGTCAGAGAGCAATCAGTACTACAACCUGOTGAAAGAGGALGTC
CAGGACTGTGGGAAAGTCCCCGACGTTTGCCAGCCCAGCCTGAGAGAGAAGGAG
ATCAAGAGCACTTGCAAGCAGGAGUAAAGGCCAAGGACAGUCAACAAGGLCCCC
TGGGAGTAAAGGCGTGAAGCAGAAGTCCCCGCCCGCGGCCGTGGCCGTGGCGET
GAGCGCAGCCGCCCCGCCACCCGCAGTGCCCTGTGCGCCCGCGGAGAACGCGLC
CGCGCCTGUCCGHRAGGTCCGCGEGUAAGAAGCUTCACCAGOGCGUACCGAGAGCGAL
CTCAGCCGGGGACGGCGUCAACTTGCCACCGGCCCGAGGAGLCCGUGGLCGCGGA
COCGCTGOOOACGAGCOTGGTGGTCCCCCCOGAGCCCACCAAAACCAGGLCCTG
TOGGCAACAACAGAGCGAGCCACCGLAAGGAGCTGCGCTCCTCCGTGACTTGCGA
GAAGCGCCGCACGCGGGGGCTAAGCAGGATCGTCCCCAAATCCAAGGAGTTCAT
TGAGACAGAGTUGTCATCTTCATCCTCCTCCTCGUALTUCGACCTGGAGTUCGAG
CAGGAGGAGTACCCTCTGTCCAAAGCACAGACCGTGGCTGCCTCTGLCTCCTCCG
GGAATGATCAGAGGUTOAAGGAGGCCGCTGCCAACGGGGGCAGTGGTCCTAGGG
CCCCTGTAGGCTCCATCAACGCCAGGACCACCAGTGACATCGCCAAGGAGCTGG
AGGAGCAGTTCTACACACTGGTCCCCTTTGGCCGGAACGAACTTCTCTCCCCTCT
AAAGOGACAGTGATGAGATCAGGTCTCTCTGOGTUAAAATCGACCTGACCCTCCTG
TCCAGGATCCCAGAACACCTGCCCCAGGAGCCAGGGGTATTGAGCGCCCCTGCC
ACCAAGGACTCTGAGAGCGCACCGUCCAGCCACACCTCGGACACACCTGCAGAA
AAGGCTTTGCCAAAATCCAAGAGGAAACGCAAGTGTGACAACGAAGACGACTAC
AGGGAGATCAAGAAGTCCCAGGGAGAGAAAGACAGCTCTTCAAGACTGGCCACC
TCCACCAGTAATACTITGTCTGCAAALTACTGCAACATOAACATCAACAGTGTGG
CAATACCAATAAATAAAAATGAAAAAATGCTTCGGTCGCCCATCTCACCCCTCTC
TGATGCATCTAAACACAAATACACCAGCGAGGACTTAACTTICTTICCAGCCGACCT
AATGGCAACAGTTTIGTTTACTICAGCCTCTTCCAGCAAAAAGUCTAAGGCCGACA
GCCAGCTGCAGCCTCACGGCGGAGACCTCACGAAAGCAGCTCACAACAATTCTG
AAMACATTCCCUTCCACAAGTCACGGUUGCAGAUGAAGUCGTGOTCTCCAGGLT
CCAACGGCCACAGGCACTGCAAGAGGCAGAAACTTGTCTTCGATGATATGCCTC
GCAGTGCCOATTATTITTATGCAAGAAGCTAAACGAATGAAGCATAAAGCAGATG
CAATGGTGGAAAAGTITGGAAAGGCTTITGAACTATGCTGAAGCAGCATTGTCGTT
TATCGAGTGTGGAAATGCAATGGAACAAGGCCCCATGGAATCCAAATCTCCTTAT
ACGATOTATTCAGAAACAGTAGAGCTCATCAGGTATGCTATCGAGACTAAAAALC
CACTCAGGCCCCAATGUCACACCAGAAGACAAACAACTGGCTGCATTATGTTAC
COATGCCTOGCCCTCCTGTACTGGUGOQATGTTTCGACTCAAAAGGGACCACGCTO
TAAAGTATTCAAAAGCACTAATCGACTATTITCAAGAACTCATCTAAAGCCGCCCA
AGCCCCATCTCCGTGGGGOGGCCAGTGGAAAGAGCACTGGAACCCCATCCCCCAT
GTCTCCUAACTCCTCTCCUGCCAGCTCUGTGGGUTCTCAGGGCAGCCTCTCCAAL
GCCAGCGCCCTGTCCCOGTCGACCATCGTCAGCATCCCACAGCGCATCCACCAGA
TGGCGGCCAACCACGTCAQGUATCACCAACAGCATCCTGCACAGCTACGACTACT
GGOAGATGGCCOACAACUTGGUTAAGGAAAACTCAGAATTCTICAACGACCTGO
ATCTGCTCATGGGGCCGGTCACCCTGCACAGCAGCATGGAGCACCTGGTCCAGTA
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CTCCCAACAGGGCCTGCACTGGCTGCGGAACAGCGCCCACCTGTCATAG

FGFR2:CASPT
{3213 base pairs)
(SEQ D NG:25)

>ATGGTCAGCTGGGGTCGTTTCATCTGCCTGGTCGTGGTCACCATGGCAACCTICT
CCCTGGCCCOGCCCTCCTTCAGTTTAGTTGAGGATACCACATTAGAGCCAGAAGA
GUCACCAACCAAATACCAAATCTICTCAACCAGAAGTGTACGTIGGCTGLGCCAGE
GGAGTCGCTAGAGUTGUGCTGUCTGTITGAAAGATGCCOCCOTCATCAGTTGOALT
AAGGATGOGUTGCACTTGGGOUCCAACAATAGGACAGTGCTTATIGGOUAGTAL
TTGCAGATAAAGGGCGCCACGCCTAGAGACTCCGOUCTCTATGCTTGTACTGCCA
GTAGGACTOTAGACAGTCGAAACTTCOTACTTCATGCTGAATGTCACAGATGCCAT
CTCATCCGGAGATUATCGAGOATCACACCOATGOTGUGGAAGATTTTGTCAGTGA
GAACAGTAACAACAAGAGAGCACCATACTOGACCAACACAGAAAAGATGUAAA
AGUGGUTCCATOCTGTGUCTGCOGLUAACACTOTCAAGTTTCGUTGCCCAGUOGH
GOGUAACCCAATGUCAACCATOCGOTGGUTCAAAAACGGOAAGGAGTITAAGCA
GGAGCATCGUATTGGAGUCTACAAGGTACGAAACCAGCACTGOAGCCTCATTAT
GOAAAGTOTGOTCCCATCTCGACAAGGOAAATTATACCTGTOTAGTCGAGAATGA
ATACGGUTCCATCAATCACACGTACCACCTGOATGTTGTGGAGCOATCOCCTICAL
COGCCCATCCTCCAAGCCGOACTOCCGGUAAATGCCTCCACAGTIGGTICGGAGGA
GACGTAGAGTTIGTCTGCAAGGTTTACAGTCGATGCCCAGCCCCACATCCAGTGOA
TCAAGCACGTGOAAAAGAACGGCAGTAAATACGOGCCCGACGOGCTGCCCTACC
TCAAGGTTCTCAAGGCCGCCOGTIGTTAACACCACGGACAAAGAGATIGAGETTC
TCTATATTCOGAATGTAACTTTTGAGGACGCTIGGOGAATATACGTIGCTTGGLGGG
TAATTCTATTIGOOGATATCCTITCACTCTGCATOGTTGACAGTTICTGLCAGCGCOTG
GAAGAGAAAAGGAGATTACAGCTTCCCCAGACTACCTGGAGATAGCCATTITACT
GCATAGGGGTCTTCTTAATCGCCTGTATGOTGOTAACAGTCATCCTGTGCCGAAT
GAAGAACACGACCAAGAAGCCAGACTICAGCAGCCAGCCGGCTGTGCACAAGCT
GACCAAACGTATCCCCCTGCGGAGACAGGTAACAGTTTCGGCTGAGTCCAGCTCC
TCCATGAACTCCAACACCCCGCTGGTGAGGATAACAACACGCCTCTCTTCAACGG
CAGACACCCCCATGCTGGCAGGOOTCTCCCAGTATGAACTTCCAGAGUACLCAA
AATGGGAGTTTCCAAGAGATAAGCTGACACTGGGCAAGCCCCTGGRAGAAGGTT
GUITTTGGOUAAGTGOTCATGGCOGAAGCAGTGGUAATTIGACAAAGACAAGCLCA
AGGAQGCCGTCACCOTGGLCCTCGAAGATGTTIGAAAGATGATGCCACAGAGAAAG
ACCTTTCTCATCTGCGTGTCAGAGATGGAGATGATGAAGATCGATTOGOAAACACA
AGAATATCATAAATCTICTIGGAGCCTGCACACAGGATGOGCCTCTCTATGTCAT
AGTTGACTATOCCTCTAAAGGCAACCTCCGAGAATACCTCCGAGUCCGUAGGCT
ACCCOGUATGOAGTACTCCTATGACATTAACCGTGTITCCTOAGGAGCAGATOACT
TTCAAGOACTIGGTGTICATGUACCTACCAGCTGOCCAGAGGUATGOAGTACTTIGE
CTTCCCAAAAATGTATTCATCOAGATTTAGCAGCCACGAAATOTTTTGGTAACAGA
AAACAATGTOATOAAAATAGCAGACTTTGOACTCOCCAGAGATATCAACAATAT
AGACTATTACAAAAAGACCACCAATCOOCOOCTTCCAGTUAAGTGGATGLCTCC
AGAAGCCCTOTTTIGATAGAGTATACACTCATCAGAGTGATGTCTGGTCCTICGGE
GTGTTAATGTGGGAGATCTTCACTITAGOGGOCTCGUCCTACCCAGGGATICCCG
TGGAGGAACTITITAAGCTGCTGAAGGAAGGACACAGAATGGATAAGCCAGLCA
ACTGCACCAACGAACTGTACATGATGATGAGGGACTGTTGGCATGCAGTGCCOTC
CCAGAGACCAACGTTICAAGCAGTTGOTAGAAGACTTGGATCGAATTCTCACTCTC
ACAACCAATGAGATGGCAGATGATCAGGGCTGTATTGAAGAGCAGGGGGTTGAG
GATTCAGCAAATGAAGATTCAGTGGATGCTAAGCCAGACCGGTCCTCGTTTGTAC
CGTCCCTCTTCAGTAAGAAGAAGAAAAATGTCACCATGCGATCCATCAAGACCA
CCCGGGACCGAGTGCCTACATATCAGTACAACATGAATTTTGAAAAGCTGGGCA
AATGCATCATAATAAACAACAAGAACTTTGATAAAGTGACAGGTATGGGCGTTC
GAAACGGAACAGACAAAGATGCCGAGGCGCTCTTCAAGTGCTTCCGAAGCCTGG
GTITTTGACGTGATTGTCTATAATGACTGCTCTTGTGCCAAGATGCAAGATCTGCTT
AAAAAAGCTTCTGAAGAGGACCATACAAATGCCGCCTGUTTCGCCTGCATCCTCT
TAAGCCATGGAGAAGAAAATGTAATTTATGGGAAAGATGGTOTCACACCAATAA
AGGATTTGACAGCCCACTTTAGGGGGGATAGCATGCAAAACCCTTTTAGAGAAAC
CCAAACTCTTCTTCATICAGGCTTGCCGAGGCACCGAGCTTGATGATGGCATCCA
GGCCGACTCGOGOCCCATCAATCGACACAGATGCTAATCCTCGATACAAGATCCC
AGTGGAAGCTGACTTCCTCTICGCCTATTICCACGGTTCCAGGCTATTACTCGTGS
AGOAGCCCAGGAAGAGGCTCUTOGTITGTGCAAGUCCTCTGUTUCATCUTGGAGG
AGCACUGGAAAAGACUTGGAAATCATGCAGATCCTCACCAGGUGTGAATGACAGAG
TTGCCAGGUACTITGAGTCTCAGTUTOATGACCUACACTTCCATGAGAAGAAGCA
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GATCCCCTGTGTGGICTCCATGCTCACCAAGGAACTCTACTTCAGTCAATAG

FGFR2:CCDCs
(3423 base pairs)
{(SEQ ID NO:26)

2ATGGTCAGCTGGGGICOTITCATCTGCCTGOTCGTGOTCACCATGGCAACCTIGT
CCCTGGLCCOOCCCTCCTTCAGTITAGTTGAGGATACCACATTAGAGCCAGAAGA
GCCACCAACCAAATACCAAATCTCTCAACCAGAAGTGTACGTGGCTGCGCCAGG
GOAGTCGCTAGAGGTGCGLTGCCTOTTGAAAGATGCCGUCGTGATCAGTTGGACT
AAGGATGGGOTGCACTIOGOGCCUAACAATAGGACAGTIGUTTATTGOGOGAGTALC
TTGCAGATAAAGGGCGCCACGCLTAGAGACTCCOOCCTCTATGCTTIGTACTGCCA
GTAGGACTGTAGACAGTGAAACTIGGTACTTCATGGTGAATGTCACAGATGCCAT
CTCATCCGGAGATGATGAGGATGACACCGATGOTGCGGAAGATTTITGTCAGTGA
GAACAGTAACAACAAGAGAGCACCATACTGGACCAACACAGAAAAGATGGAAA
AGCGGCTCCATGCTGTGCCTGCGGCCAACACTGTCAAGTTITCGCTGCCCAGCCGG
GOGGAACCCAATGCCAACCATGCGETGOCTCAAAAACGGCAAGGAGTTTAAGCA
GGAGCATCGUATTGGAGGCTACAAGQTACGAAACCAGCACTGOAGCCTCATTAT
GUAAAGTOTGUTCCCATCTGACAAGGOAAATTATACCTGTOTAGTGGAGAATGA
ATACGGUTCCATCAATCACACGTACCACCTGGATGTTGTGUGAGCOATCGCCTICAL
COGCCCATCCTCCAAGCCGOACTGCCOGUAAATGCCTCCACAGTGUTCGGAGGA
GACGTAGAGTTTGTCTGCAAGGTTTACAGTGATGCCCAGCCCCACATCCAGTGGA
TCAAGCACGTCGOAAAAGAACCGUAGTAAATACGGGUCCOACQOGCTGCCCTACC
TCAAGGTTCTCAAGGCCCCCOGTIGTTAACACCACGOACAAAGAGATIGAGOTTC
TCTATATTCGOAATOTAACTTTTGAGGACGCTGGOOGAATATACGTGCTTGGLGGG
TAATTCTATTGGOATATUCTITCACTCTGCATOOTTGACAGTTCTGUOAGCGCUTO
GAAGAGAAAAGGAGATTACAGCTTCCCCAGACTACCTGOGAGATAGCCATTTACT
GCATAGOGOTCTTCTTAATCGCCTOTATGUTGOTAACAGTCATCCTGTGCCGAAT
GAAGAACACGACCAAGAAGUCAGACTTCAGCAGCCAGUCGGUTOTGUACAAGOT
GACCAAACGTATCCCCCTGCOGAGACAGGTAACAGTTTCGOGCTGAGTCCAGCTCC
TCCATGAACTCCAACACCCCGCTGOTGAGOATAACAACACGCCTCTCTTICAACGG
CAGACACCCCCATGCTGGCAGGGOTCTCCGAGTATGAACTTCCAGAGGACCCAA
AATGOGCAGTITCCAAGAGATAAGCTGACACTGGGCAAGLCCCTGOGAGAAGGTT
GCITTTGOGOCAAGTGOTICATGOCGGAAGCAGTGGGAATTIGACAAAGACAAGCCCA
AGGAGGCGOTCACCGTGOCCOTCAAGATGTTGAAAGATCATGCCACAGAGAAAG
ACCTTTCTGATCTGGTGTCAGAGATGGAGATGATGAAGATGATTGGGAAACACA
AGAATATCATAAATCTICTTGGAGCCTGCACACAGGATGGGCCTCTCTATGTCAT
AGTTGAGTATGCCTCTAAAGGCAACCTCCGAGAATACCTCCGAGCCCGGAGGCC
ACCCOGOATGCAGTACTCCTATGACATTAACCOTGTTCCTGAGGAGCAGATGACC
TTCAAGGACTTGGTGTCATGCACCTACCAGCTGGCCAGAGGCATGGAGTACTTGS
CTTCCCAAAAATQTATICATCCAGATTTAGCAGCCAGAAATGTTITGGTAACAGA
AAACAATGTGATOAAAATAGCAGACTTITGGACTCOCCAGAGATATCAACAATAT
AGACTATTACAAAAAGACCACCAATGGGCOGCTTCCAGTCAAGTGGATGGCTCC
AGAAGCCCTOTTIGATAGAGTATACACTCATCAGAGTGATGTCTGGTCCTTICEGO
GTGTTAATGTOUGOAGATCTTICACTITACGOGOCTCOUCCTACCCAGGUATTICCLG
TCOAGUAACTTITITAAGCTGCTGAAGOAAGGACACAGAATGGATAAGCCAGCCA
ACTGUACCAACGAACTGTACATGATGATCGACGUACTGTTGGCATGCAGTGCCUTT
CCAGAGACCAACGTTCAAGCAGTTGGTAGAAGACTTGUATCOAATTCTCACTUTC
ACAACCAATGAGUAAGCCAGGGCTGAGUAGGAAGAAGAATTCATTAGTAACACT
TTATTCAAGAAAATTCAGGCTTTGCAGAAGHAGAAAGAAACCCTTIGUTGTAAATY
ATGAGAAAGAAGAAGAATTCUTUACTAATGAGUTUTUCAGAAAATTGATGUAGT
TGUAGUATGAGAAAGCCGAACTAGAACAGCATCTTGAATUAAGAGCAGGAATTTC
AGGTCAACAAACTCGATGAAGAAAATTAAAAAACTGGAGAATGACACCATTTCTA
AGCAACTTACATTAGAACAGTTCGAGACGGGAGAAGATTGACCTTGAAAATACAT
TGGAACAAGAACAAGAAGCTACTAGTTAATCGCCTCTGGAAAAGGATGGATAAGC
TTGAAGCTGAAAAGCGAATCCTGUAGGAAAAATTAGACCAGCCCGTCTCTGCTC
CACCATCGUCTAGAGATATCTCCATGGAGATTGATTCTCCAGAAAATATGATGCG
TCACATCAGGTTTITAAAGAATGAAGTGGAACGGCTGAAGAAGCAACTGAGAGC
TGCTCAGTTACAGCATTCAGAGAAAATGGCACAGTATCTGGAGGAGGAACGTCA
CATGAGAGAAGAGAACTTGAGGCTCCAGAGGAAGCTGCAGAGGGAGATGGAGA
GAAGAGAAGCCCTCTGTCGACAGCTCTCCGAGAGTGAGTCCAGCTTAGAAATGG
ACGACGAAAGGTATTTTAATGAGATGTCTGCACAAGGATTAAGACCTCGCACTGT
GTCCAGCCCCATCCCTTACACACCTTCTCCGAGTTCAAGCAGGCCTATATCACCT
GGTCTATCATATGCAAGTCACACGGTTGGTTTCACGCCACCAACTTICACTGACTA
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GAGCTGGAATGTCTTATTACAATTCCCCGGGTCTTCACGTGCAGCACATGGGAAC
ATCCCATGGTATCACAAGOGCCTTCACCACGGAGAAGCAACAGTCCTGACAAATT
CAAACGGCCCACGCCGUCTCCATCTCCCAACACACAGACCCCAGTCCAGUCCACCT
CCGCCTCCACCTCCGCCACCCATGCAGCCCACGOTCCCCTCAGCAGCCACCTCGC
AGCCTACTCCTTCOCAACATICOGGCGCACCCCTCCTCCCAGCCTTAA

FGFR2:QOFD1
(5229 base pairs)
(SEQ IDNO2T)

2ATGCICAGCTGGOGICOTTITCATCTGCCTGOTCOTGOTCACCATGOCAACCTIOT
CCCTGGLCCOOCCCTCCITCAGTTTAGTTGAGGATACCACATTAGAGCCAGAAGA
GCCACCAACCAAATACCAAATCTCTCAACCAGAAGTGTACGTGGCTGCGCCAGE
GGAGTCGCTAGAGGTGCGCTGCCTGTTGAAAGATGCCOCCGTGATCAGTTGGACT
AAGGATGGGOTGCACTTGGGGCCCAACAATAGGACAGTGCTTATIGGGGAGTAC
TTGCAGATAAAGGGCGCCACGCCTAGAGACTCCGGCCTCTATGCTTIGTACTGCCA
GTAGGACTGTAGACAGTGAAACTTIGGTACTTCATGGTGAATGTCACAGATGCCAT
CTCATCCGGAGATGATCGAGGATCGACACCOATGOTGUGGAAGATTTTGTCAGTGA
GAACAGTAACAACAAGAGAGCACCATACTGUGACCAACACAGAAAAGATGGAAA
AGCOGCTCCATOCTGTGCCTGCOGULAACACTOTCAAGTTITCGUTGCCCAGLCGE
GOGOAACCCAATGCCAACCATOCGOTGCGUTCAAAAACGGUAAGGAGTITAAGCA
GGAGCATCGUATTGCAGGCTACAAGGTACGAAACCAGCACTGOAGCCTCATTAT
GUAAAQTOTGOTCCCATCTCACAAGGOAAATTATACCTGTOTAGTGGAGAATGA
ATACGGUTCCATCAATCACACGTACCACCTGOATGTTGTGGAGCOATCOCCTICALC
COCCCCATCCTCCAAGCCOGOALTGCCOGUAAATGCCTOCACAGTGOTCGUAGGA
CACGTAGAGTTIGTCTGCAAGGTTITACAGTGATGCCCAGCCCCACATCCAGTGGA
TCAAGUACGTGGAAAAGAACGGUAGTAAATACGGGLCCGACGOGITGCCLTACC
TCAAGGTTCTCAAGGCCCCCOGTOTTAACACCACGOACAAAGAGATIGAGOTTC
TCTATATTCGOAATOTAACTTTTOGAGGACGUTGGOUGAATATACGTGCTTGGLGOO
TAATTCTATTIGGGATATCCTITCACTCTGCATOGTTGACAGTTCTGLCAGCGCOTG
GAAGAGAAAAGGAGATTACAGCTTCCCCAGACTACCTGOAGATAGCCATTITACT
GCATAGOGGOTCTTCTTAATCGCCTGTATGOTGOTAACAGTCATCCTGTGCCGAAT
GAAGAACACGACCAAGAAGUCAGACTICAGCAGCCAGCCGGUTGTGUACAAGCT
GACCAAACGTATCCCCCTGCOGAGACAGGTAACAGTTITCGOGCTGAGTCCAGCTICT
TCCATGAACTCCAACACCCCOCTGUTGAGOATAACAACACGCCTCTCTTCAACGG
CAGACACCCCCATGCTGGCAGGGOTCTCCCAGTATGAACTTCCAGAGGACCCAA
AATGGCAGTITCCAAGAGATAAGCTGACACTGOGCAAGCCCCTOGCAGAAGGTT
GCTTTGGGCAAGTGOTCATGOCGCGAAGCAGTGGGAATTGACAAAGACAAGCCCA
AGGAGGCGOTCACCGTGGCCOTGAAGATGTTGAAAGATCGATGCCACAGAGAAAG
ACCTTTCTGATCTGGTGTCAGAGATGGAGATCGATGAAGATCGATTGGGAAACACA
AGAATATCATAAATCTICTIGGAGCCTOCACACAGGATGOGCCTCTCTATGTICAT
AGTTGAGTATGCCTCTAAAGGCAACCTCCGAGAATACCTCCGAGUCCGRAGGCT
ACCCOGUATGOAGTACTCCTATGACATTAACCGTGTITCCTGAGGAGCAGATGACT
TTCAAGOACTTGOTCGTCATGCACCTACCAGCTGOCCAGAGGCATGOAGTACTTOE
CITCCCAAAAATQTATICATCOAGATTTAGCAGCCACGAAATGTTITGOTAACAGA
AAACAATOTOATOAAAATAGCAGACTTTGOACTCOCCAGAGATATCAACAATAT
AGACTATTACAAAAAGACCACCAATGOOCGOCTTCCAGTTAAGTGGATGHCTCC
AGAAGCCCTOTTTGATAGAGTATACACTCATCAGAGTIGATGTCTGGTCCTTICGGH
GTGTTAATGTGGOAGATCTTCACTITAGOGGGOCTCOUCCTACCCAGGOATTICCCG
TGOAGOAACTITTITAAGCTGUTGAAGOAAGGACACAGAATGGATAAGCCAGUCA
ACTGUACCAACGAACTGTACATGATGATCACGOACTGTTCOGUATGCAGTOCCUTT
CCAGAGACCAACGTTICAAGUAGTTGGTAGAAGACTTGOATCOAATTCTCACTUTC
ACAACCAATGAGACACAACTTCGAAACCAGCTAATTCATGAGTTGATGCACCCT
GTATTGAGTGGAGAACTGCAGCCTCGGTCCATTTCAGTAGAAGGGAGCTCCCTCT
TAATAGGUGCUTCTAACTCTITAGTGGCAGATCACTTACAAAGATGTGGCTATGA
ATATTCACTTICTGTTITCTITCCAGAAAGTGGTTTGGCAAAAGAAAAGGTATTTA
CTATGCAGGATCTATTACAACTCATTAAAATCAACCCTACTICCAGTCTCTACAA
ATCACTGGTTTCAGGATCTGATAAAGAAAATCAAAAAGGTTTTCTTATGCATTTT
TTAAAAGAATTGGCAGAATATCATCAAGCTAAAGAGAGTTGTAATATGGAAACT
CAGACAAGTTCGACATTITAACAGAGATTCTCTGGCTGAGAAGCTTCAGCTTATTG
ATGATCAGTTTGCAGATGCTTACCCTCAGCGTATCAAGTTCGAATCTTTAGAAAT
AAAGCTAAATGAGTATAAGAGAGAAATAGAAGAGCAACTTCGGGCAGAAATGT
GTCAAAAGTTGAAGTTTTITTAAAGATACCGAGATAGCAAAAATTAAAATGGAAG
CAAAAAAAAAGTATGAAAAGGAGTTAACCATGTTCCAGAATGATTTTGAAAAAQG
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CTTGTCAAGCAAAATCTGAAGCTCTCOTTCTTCGGGAAAAGAGTACCCTTGAAAG
AATTCACAAGCACCAAGAGATTGAAACAAAAGAAATTTATGCTCAAAGGCAALT
TITACTAAAAGATATGGATTTGCTAAGAGGAAGAGAAGCAGAGCTGAAGCAAAG
AGTTGAAGCTTTITGAATTGAACCAGAAGCTCCAGGAAGAAAAACATAAAAGCAT
AACTGAGGCACTTAGCGAGACAGUAGCAGAATATAAAGAGTTTITGAGGAGACCTA
TGACCGAAAGUTCAAGAATGAACTTCTAAAGTATCAACTTGAACTGAAGGATGA
CTACATCATTAGAACTAATCCGACTCGATTGAAGATGAAAGGAAGAATAAAGAAAA
AGCTGTTCATTTGCAAGAGOAGITCATAGCTATTAATICAAAAAAGGAGGAACT
CAATCAATUTGTAAATCGTOTGAAAGAACTTGAGUTTGAATTAGAGTCTGTCAAA
GUCCAGTCTTTCGGUAATAACAAAACAAAACCATATGCTGAATGAAAAGGTTAAA
GAGATGAGTCGATTATTCACTACTAAAAGAAGAGAAACTOCAGCTTCTGGCACAA
AATAAATTACTTAAACAACAACTGGAAGAGAGTAGAAATGAAAACCTGCGTCTT
CTAAACCGCCTAGCTCAGCCGGCTUCTGAACTTGLAGTUTTTCAGAAAGAACTAC
GGAAAGCCGAAAAGGCTATAGTGGITGAGUATGAGGAGTTCGAAAGCTGCAGGC
AAGCTCTGCACAAACAACTGCAAGACGAAATTGAGCATTCTGCACAGCTGAAGG
CCCAGATTCTAGGTTACAAAGCTTCTGTAAAGAGTTTAACTACTCAGGTTGLCGA
TITAAAATTGCAACTGAAGCAAACTCAGACAGCCCTAGAGAATGAAGTGTACTG
CAATCCAAAGCAGTCTGTCATCGATCGTTCTGTCAATGGATTAATAAATGGCAAT
GTGGTGCCTTGCAATGGTGAGATAAGTGGGGATTTCTTGAACAATCCTTTTAAAC
AGGAAAACGTTCTAGCACGTATGGTTGCATCAAGGATCACAAATTATCCAACTGC
ATGGGTGGAGGGTAGTTCCCCTGATTCTGACCTTGAGTTTGTAGCCAATACTAAG
GCAAGGGTCAAAGAGCTTCAGCAAGAGGCCGAACGCTTGGAAAAGGCTTTCAGA
AGTTACCATCGGAGAGTCATTAAAAACTCTGCCAAAAGCCCACTAGCAGCAAAG
AGCCCACCATCTCTGCACTTGCTGGAAGCCTTCAAAAACATTACTTCCAGTTCCC
COGAAAGACATATTTTTGGAGAGOGACAGAGTTQTCTCTCAGCAGCCTCAAGTGG
GCACACTTGAAGAAAGGAATGACGTCGTGGAAGCACTGACAGGCAGTGCAGCCT
COAGGCTCCGCGOGUGGCACTTCCTCCAGACGUCTCTCTTCCACACCCCTTCCAAA
AGCAAAAAGAAGCCTCGAAAGTGAAATGTATCTGGAAGGTCTGGGCAGATCACA
CATTGCTTCCCCCAGTCCTTGTCCTGACAGAATGCCCCTACCATCACCCACTGAGT
CTAGGCACAGCCTCTCCATCCCTCCTGTCTCCAGCCCTCCGGAGCAGAAAGTGGAG
TCTTTATCOAAGACAAACTGAACTICAAGACAAAAGTGAATTITCAGATGTGGAC
AAGCTAGCTTTTAAGGATAATGAGGAGTTTGAATCATCTTITIGAATCTGCAGGGA
ACATGUCAAGGUAGTTGGAAATGGECGOGGUTTICTUCTGCCGGGOATATGTCTCA
TOTGGACGCTGCTGCAGCTGUTGTGCUCCTCTCATATCAGCATCCAAGTGTAGAT
CAGAAACAAATTGAAGAACAAAAGGAAGAAGAAAAAATACGGGAACAGCAAGT
GAAAGAATUGAAGGCAGAGAGAAGALAGAAGGUAGAGTAACCUTACAAGAAGTTT
TAGAAAGGGAACGAAGAGAACTAGAAAAACTGTATCAGGAAAGGAAGATGATT
GAAGAATCACTGAAGATTAAAATAAAAAAGGAATTAGAAATGGAAAATGAATT
AGAAATGAGTAATCAAGAAATAAAAGACAAATCTGCTCACAGTGAAAATCCTTT
AGAGAAATACATGAAAATCATCCAGCAGGAGCAAGACCAGGAGTCGGCAGATA
AGAGCTCAAAAAAGATGGTCCAAGAAGGCTCCCTAGTGGACACGLTGCAATCTA
GTGACAAAGTCGAAAGTTTAACAGGCTTITTCTCATGAAGAACTAGACGACTCTTG
GTAA
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What 15 Claimed:
I A method of treating cancer in a patient, comprising:
administering to the patient a pharmaceutically effective amount of an antibody that
blocks the mieraction between PD-1 and PD-L1 and a pharmaceutically effective amount
of an FGFR inhibitor, wherein the antibody that blocks the interaction between PD-1 and
PB-L.1 and the FGFR inhibitor are administered if one or more FGFR variants are present

in a biological sample from the patient.

2. The method of claim 1, further comprising evaluvating the presence of ong or more

FGER variants in the biclogical sample betore the administering step.

3. The method of claim 1 or 2, further comprising evaluating PD-L1 expression in a

biological sample.

4. The method of claim 3, wherem the biological sample for the one or more FGFR

variants and the PD-L1 is the same biclogical sample.

5. The method of claim 3, wherein the biological sample for the one or more FGFR

variants is different from the biological sample for PD-L1 expression.

6. The method of any one of the previous claims, wherein the biological sampie is

blood, lyvmph fluid, bone marrow, a sclid timor sample, or any combination thereof,

7. The method of any one of the previous claims, wherein the admimnistering step is

performed if PD-L1 expression is low in the biological sample.

8. The method of anv one of the previous claims, wheremn the cancer is tung cancer,
bladder cancer, gastric cancer, breast cancer, ovarian cancer, head and neck cancer,

esophageal cancer, glioblastoma, or any combination thereof,

9. The method of claim &, wherein the tung cancer 1s non-small cell tung cancer
{(NSCLLC) adenocarcinoma, NSCLC squamous cell carcinoma, small cell lung cancer, or any

combination thereof
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10. The method of any one of the previous claims, wherein the one or more FGFR
variants comprise an FGFR mutation, an FGFR amplification, an FGFR fusion gene, ora

combination thereof,

it The method of claim 10, wherein the FGFR fusion gene is FGFR2:AFF3;
FGFR2:BICCI; FGFR2:CASPT, FGFRZ:.CCDC6, FGFR2:OFD1; FGFR3:BAIAPZLI;
FGFR3. TACC3-Intron; FGFR3TACCIVE, FGEFR3.TACC3VE; or a combination thereof,

12. The method of any onc of the previous claims, wherein the antibody that blocks
the mnteraction between PD-1 and PD-L1 15 an anti-PD-1 antibody, an anti-PD-L1 antibody,

or a combination thereof.

13. The method of any one of the previous claims, wherein the FGFR mhibitor is the

compound of fornwla (I):

I

or a pharmaceutically acceptable salt thereof.

14, A method of treating cancer in a patient comprising:
administering to the patient a pharmaceutically effective amount of an antibody that
blocks the mteraction between PD-1 and PD-L1;

monitoring the efficacy of the antibody; and

if the antibody is not efficacious,
evaluating a biological sample from the patient for a presence of one or more

FGEFR vanants; and

administering to the patient a pharmaceutically effective amount of an FGFR

inhibitor if the one or more FGFR varitants are present in the sample.
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15 The method of claim 14, wherein the evalaating step further comprises measuaring
an expression level of PD-L1 in a biclogical sample and wherein the second administering

step comprises administering the FGFR inhibttor if the expression level of PD-L1 is fow.

i6. The method of claim 15, wheremn the biological sample for the one or more FGFR

variants and the PD-L1 is the same biological sample.

7. The method of claim 15, wherein the biological sample for the one or more FGFR

variants is different from the biological sample for PD-L1 expression.

i8. The method of claim 16 or 17, wherein the biological sample is blood, lvimph

thud, bone marrow, a solid tumor sample, or anv combination thereof,

19. The method of any one of claims 16-18, wherein the cancer is lung cancer,
bladder cancer, gastric cancer, breast cancer, ovarian cancer, head and neck cancer,

esophageal cancer, glioblastoma, or any combination thereof,

20 The method of claim 19, wherein the lung cancer is non-small cell lung cancer
(NSCLC) adenocarcinoma, NSCLC squamous cell carcinoma, small cell lung cancer, or any

combination thereof

21 The method of any one of claims 16-20, whereimn the one or more FGFR variants
comprise an FGFR mutation, an FGFR amplification, an FGFR fusion gene, or a

combination thereof.

22. The method of claim 21, wherein the FGFR fusion gene is FGFR2:AFF3;
FGFR2:BICCY; FGFRZ:CASPT, FGFRZ.CCDCS; FGFR2:OFD 1 FGFR3:BAIAPZLY,
FGFRARTACC3-Intron; FGFR3:TACC3V L, FGFR3. TACC3V3; or a combination thercof,

23, The method of any one of claims 16-22, wherein the antibody that blocks an
interaction between PD-1 and PD-L1 15 an anti-PD-1 antibody, an anti-PD-L1 antibody, or a

combination thereof,
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24. The method of anvy one of claims 16-23, wherein the FGFR inhibitor s the

compound of formula (B):;

(1)

o1 a pharmaceutically acceptable salt thercof.
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