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The invention relates to a method for detecting carcinomas in a biological sample, comprising identifying FGFR3 mutations.
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Means for detecting and treating pathologies linked to FGFR3

The invention relates to means, i.e. method and drugs, for detecting and
treating, respectively, pathologies linked to FGFR3 and/or to the FGFR3 pathway.

Fibroblast growth factor receptor 3 (FGFR3) belongs to a family of
structurally related tyrosine kinase receptors (FGFRs 1-4) encoded by four different
genes. These receptors are glycoproteins composed of two to three extracellular
immunoglobulin (Ig)-like domains, a transmembrane domain and a split tyrosine-kinase
domain. Alternative mRNA splicing results in many different receptors variants.
Isoforms FGFR3-IIIb and FGFR3-IIlc result from a mutually exclusive splicing event in
which the second half of the juxtamembrane Ig-like domain is encoded either by the 151
nucleotides long exon 8 (IIIb variant) or the 145 nucleotides long exon 9 (Illc variant).

Specific point mutations in the FGFR3 gene which affect different
domains of the protein are associated with autosomal dominant human skeletal disorders
such as hypochondroplasia, achondroplasia, severe achondroplasia with developmental
delay and acanthosis nigricans and thanatophoric dysplasia. Several reports have
demonstrated that these mutations lead to constitutive activation of the receptor. Taking
into account this result, together with the skeletal overgrowth observed in mice
homozygous for null alleles of Fgfr3, FGFR3 appears as a negative regulator of bone
growth.

In contrast with this inhibitory role, an oncogenic role has been proposed
for FGFR3 in multiple myeloma (MM) development. In this malignant proliferation of
plasma cells, a t(4;14)(p16.3;932.3) chromosomal translocation with breakpoints located
50 to 100 Kb centromeric to FGFR3 is present in 20-25% of the cases and is associated
with overexpression of FGFR3.

In very rare cases (2 out of 12 MM cell lines and 1 out of 85 primary MM
tumours), activating mutations of FGFR3 previously identified in human skeletal
disorders have been found, but always accompanied by the t(4;14)(p16.3;q32.3)
translocation.

By investigating various cancers, the inventors have surprisingly found a
role for FGFR3 in solid tumours, in particular in cancers originating from epithelial
tissues, carcinomas.

The involvement of FGFR3 in such solid tumour development is linked

to a constitutional activation : it may be activated by an autocrinal loop (ligand self-
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production) and/or by activating mutations in FGFR3. Surprisingly, such mutations are
found in primary tumours and are somatic mutations (genomic DNA mutations).
So far, the only FGFR3 isoform which has been identified in epithelium

is the FGFR3-IIIb isoform.
The invention thus relates to a method and kits for detecting such

pathologies.
According to another aspect, the invention also relates to drugs capable

of treating such pathologies.

According to still another aspect, it relates to transgenic animals enabling
the efficiency of such drugs to be tested as well as to cell lines transfected with the
different forms of FGFR3 (useful in vitro and in vivo).

The method of the invention for detecting carcinomas in a biological
sample comprises identifying FGFR3 mutations.

Standard methods can apply for such an identification such as
immunohistochemistry, or detection of the corresponding RNA, DNA, and encoded
protein contained in said sample, particularly after extraction thereof. A common way
for such a detection comprises amplifying by PCR, RT-PCR or RT-PCR SSCP (single
strand conformation polymorphism) with FGFR3 specific primers and revealing the
amplification products according to the usual methods. A corresponding embodiment is
exemplified in the examples given hereinafter. Another common way comprises the use
of antibodies and the detection of the antigen-antibody reaction with appropriate
labelling.

The activating function of a mutation can be determined by observation
of activating signals such as receptor phosphorylation, cell proliferation (e.g. thymidine
incorporation) or indirect effects such as calcium influx, phosphorylation of target

sequences.
More particularly, said identification comprises screening for single

nucleotide mutation(s) in the genomic DNA and/or its products, i.e. RNA, protein, the

term "product” also encompassing cDNA.
Particularly, said method comprises screening for mutations creating

cysteine residues in the extracellular or transmembrane domains of the receptor.

Alternatively, or in combination with the foregoing embodiment, it
comprises screening for mutations resulting in at least one amino-acid substitution in the
kinase domain of the receptor.

It particularly comprises screening of activating mutation(s) of FGFR3,
notably such as above-described.

More particularly, the method of the invention comprises screening for

mutation(s) in exon 7. encoding the junction between immunoglobulin-like domains 11



20

25

30

WO 00/68424 PCT/EP00/04591

and III of FGFR3, in exon 10, encoding the transmembrane domain, in exon 13,
encoding the tyrosine kinase domain I, and/or in the exon encoding the C-terminal part.

Advantageously, the method of the invention comprises screening for
missense mutations such as implicated in thanatophoric dysplasia, NSC, achondroplasia,
saddan, or hypochondroplasia.

Such FGFR2 mutations notably comprise R248C, S249C, G372C,
$373C, Y375C, K652E, K652M, J809G, J809C, JBO9R, JBOSL, P250R, G377C,
G382R, A393E, N542K (codons are numbered according to FGFR3-IIIb ¢cDNA open

reading frame).
The following FGFR3 mutations will be particularly identified : R248C,

$249C, G372C, K652E and Y375C.

Said biological sample used in the method of the invention will
advantageously comprise a tissue, bone marrow, or a fluid such as blood, urine, deriving
from a warm-blooded animal, and more especially from a human.

Said method is particularly useful for detecting carcinomas, such as
human bladder and cervix carcinomas. A major issue in superficial bladder cancer is to
distinguish tumours which will progress from those which will not. Insights into the
genetic and epigenetic alterations involved in bladder cancer is expected to provide
useful information to facilitate this distinction. In that respect, the invention provides
means to resolve the dilemma between a bladder-sparing strategy versus cystectomy and
will contribute to a more individualised intravesical instillation and endoscopic
monitoring policy.

Indeed, as shown by the results given in the examples, F'GFR3 appears to
be a major oncongene in Ta, T1 bladder carcinomas. The FGFR3 mutations appear to be
frequently associated with tumours that do not progress. Multivariate analysis showed
that FGFR3 mutation status remained a statistically significant predictor of good
outcome. FGFR3 mutations thus provide clear-cut information, which may complement
stage and grade. The use of these mutations alone and/or in combination with other
predictors of tumour aggressiveness will then provide relevant prognostic information.

Said method, will also be used for detecting for example lung, breast,
colon, skin cancers.

The method of detection according to the invention applies to the
diagnostic of carcinomas, as well to the prognosis, or the follow-up of the efficiency of
a therapy.

Said method will advantageously be performed by using kits comprising
the appropriate reagents and a notice of use.

According to another aspect, the invention relates to drugs having an

anti-proliferative effect on carcinoma cells. Such drugs comprise. as active principle(s)
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agent(s) which act by inhibition of FGFR3 DNA synthesis or by inhibition of its
expression products (RNA, proteins). Particularly, such drugs contain tyrosine kinase

inhibitors specific for FGFR3.
Other appropriate inhibitors comprise antibodies directed against FGFR3,

and particularly against at least one extracellular Ig-like domain thereof.
Advantageously said antibodies are specific for F GFR3-IIIb. Preferred antibodies are
monoclonal ones, and particularly antibodies modified so that they do not induce
immunogenic reactions in a human body (e.g. humanized antibodies).

Other appropriate inhibitors comprise antisens oligonucleotides directed
against a wild or mutated FGFR3 isoform.

The administration and the posology of said inhibitors will be determined
by the one skilled in the art depending on the carcinoma to be treated, the weight and
age of the patient. For example, antibodies will be administered by the injectable route.

The invention thus gives means of great interest for detecting and treating
carcinomas, taking into account the fact that cancers originating from epithelial tissues

(carcinomas) represent approximately 90 % of malignant neoplasms.

The invention also relates to cell lines capable of expressing FGFR3
mutated forms. Particularly, the invention relates to FGFR3 S249C mutated forms. T24
cell lines constitutively expressing FGFR3 $249C mutated forms and HeLa cell lines
expressing FGFR3 S249C mutated forms in an inducible manner have thus been
obtained (for example see ref.(6)).

By injecting such cell lines to nude mice, an increased tumorigenicity
was observed.

According to the invention, such cell lines are useful in vitro (follow up
of the receptor phosphorylation) or in vivo (examination of the tumorigenicity of nude
mice) to study the inhibitor effect against FGFR3.

Cell lines transfected with FGFR2, FGFR1 or FGFR4 are particularly
useful for studying the specificity of inhibitors to be tested.

According to still another object, the invention relates to constructions
capable of expressing by transgenesis a FGFR3 mutated form in epitheliums and the
transgenic animals thus obtained which are characterized by the fact that they comprise
such constructions.

Examples of constructions intended for injection in animal germinal cells

comprise a keratin promoter, particularly keratin 14 promoter and cDNA of mutated

FGFR3.
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Other advantages and characteristics of the invention will be given in the

following examples wherein it will be referred to
- figures 1A - 1B which give FGFR3-IIIb gene activating mutations in

primary tumours,

- figures 2A - 2E which refer to FGFR3-IIIb wild (2A) and mutated pro-
oncogenic (2B-2T) sequences. It will be noted that the sequences of figures 2B to 2T, as
such, enter into the scope of the invention. There may be silent polymorphisms all along
the sequence, so there may be in fact several possible sequences for each mutant, and
- figures 3a and 3b which respectively represent a) Kaplan-Meier progression-free
survival curves according to FGFR3 mutations (dotted line: mutated FGFR3, solid line:
non-mutated FGFR3; log rank test p=0.014) ; b) Kaplan-Meier disease-specific survival
curves according to FGFR3 mutations (dotted line: mutated FGFR3, solid line: non-
mutated FGFR3; log rank test p=0.007)

Example | : FGFR3 gene mutations in bladder and cervix carcinomas
FGFR3-1IIb and FGFR3-IlIc transcript levels were examined by reverse
transcription-polymerase chain reaction (RT-PCR) in 76 primary bladder carcinomas

and 29 primary invasive cervical carcinomas.

FGFR3-1IIb, the sole isoform to be significantly expressed, was detected
in 72 out of 76 (94%) bladder carcinomas and 27 out of 29 (93%) cervical carcinomas.

A PCR-SSCP analysis was then conducted on both reverse transcribed
RNA and genomic DNA to screen for FGFR3 coding sequence variants in 26 bladder
and 12 cervix cancers expressing the gene. The results are illustrated in figures 1a and
1b which gives the identification of FGFR3 gene mutations in human carcinomas :

- a: gives the identification of somatic mutations by direct sequencing of
PCR products. Normal constitutional DNA ; Tumour, tumour DNA.

- b: gives FGFR3 mutations associated with squeletal disorders and
cancers.

The schematic structure of FGFR3 is depicted (Ig I-III, immunoglobulin
like domains ; TM, transmembrane domain ; TK-1 and -2, tyrosine kinase domains) and
the locations of the known human missense mutations associated with thanatophoric
dysplasia (TD) and severe achondroplasia (SADDAN), bladder and cervix carcinomas
(carc.) and multiple myeloma (MM) are indicated. Usual amino acid abbreviations are
used to point out the mutation found in each pathological situation. The mutations at
codon 807 incriminated in TD replaces a Stop codon (J) by an amino acid (G, C,Rorl)
and the mRNA thus continues to be translated until another in-frame Stop codon is

reached 423 nucleotides downstream thus leading to a 141 amino acid longer protein.
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Abnormally migrating bands were observed for certain samples (Fig. 1a)
and direct sequencing of PCR products revealed single nucleotide substitutions in 9 out

26 bladder carcinomas (35 %) and 3 out of 12 (25 %) cervix carcinomas (Fig. 1b and

table 1).

Table 1
Summary of FGFR3 gene mutations in primary bladder and cervix cancers
Sample Histopathol. Codon [Nt Position | Mutation Predicted effect
1447, bladder |carc., Ta G2 249 746 TCC to TGC |Serto Cys
342, bladder  |carc., Tla Gl 249 746 TCC to TGC |Ser to Cys
813, bladder carc., Tla Gl 372 1114 GGC to TGC | Gly to Cys
1393.1, bladder | carc., Tla G3 249 746 TCC to TGC |Serto Cys
506, bladder carc., Tlb G2 372 1114 GGC to TGC | Gly to Cys
1084, bladder | carc., Tlb G3 652 1954 AAG to GAG|Lys to Glu
745.1, bladder |carc., T2 G3 248 742 CGC to TGC | Arg to Cys
1077, bladder |carc., T3 G2 249 746 TCC to TGC |Serto Cys
1210, bladder |carc., T3 G2 249 746 TCC to TGC |Ser to Cys
4.13, cervix carc., stage Il |249 746 TCC to TGC | Ser to Cys
4.139, cervix | carc., stage Il 249 746 TCC to TGC |Serto Cys
6.96.1, cervix |carc., stage II 249 746 TCC to TGC |Serto Cys

Histopathol., histopathological classification of the tumours (carc., carcinoma :

TNM

and HUGO classifications are used respectively for bladder and cervix cancers) ; codon
and mutated nucleotide (Nt position) are numbered according to FGFR3-IIIb ¢cDNA

open reading frame.

Mutations were found in the following exons

- exon 7, encoding the junction between immunoglobulin-like domains II

and III of FGFR3 (one C-to-T transition at codon 248 in patient 745.1 and a C-to-G

substitution at codon 249 in patient 1447) ;

- exon 10, encoding the transmembrane domain (a G-to-T-transversion at

codon 372 in patient §13)
- exon 15, encoding the tyrosine kinase domain II (a A-to-G transition at

codon 652 in patient 1084).
Analysis of matched constitutional DNA from the patients for which such

material was available (n=8) demonstrated the somatic nature of these FGFR3

mutations (Figure 1).
Strikingly, each of the FGFR3 missense mutations identified herein, 1.e.

R248C. S249C. G372C and K6352E. are implicated in thanatophoric dysplasia (TD).
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Given the presence of two additional amino-acids in the IIIb isoform expressed in
epithelial cancers as compared to the Illc isoform expressed in bone, the G372C and
K652F mutations are indeed equivalent to the G370C and K650E mutations responsible
for TD.

The S249C mutation was the most commonly observed, affecting 5 out
of 9 (55 %) bladder cancers and all of the cervical cancers (3 out of 3, 100 %) in which
FGFR3 gene alterations have been identified so far.

The R248C, $249C and G372/370C mutations create cysteine residues in
the extracellular or transmembrane domains of the receptor and the K652/650E
mutations results in amino-acid substitution in the kinase domain of the receptor.

Example 2 : Inhibitors

A way to test the different FGFR3 inhibitors comprises transfecting cell
lines so that they express the mutated forms of FGFR3, or wild type F GFR3 or just the
neomycin or hygromycin resistant gene under the control of a strong promoter, such as
CMV, RSV, SV40 promoters. The tumorigenic properties of these cell lines can then be
compared in vitro or in vivo in nude mice. The different inhibitors will be tested in vitro
or in vivo using these different cell lines. Phosphorylation, proliferation or indirect
effects of FGFR3 such as calcium influx will be measured. Transgenic mice expressing
in various epithelia the mutated FGFR3 can thus be derived thereof. Those mice
developping tumours are useful tools for testing the efficiency of candidate inhibiting
drugs. Such transgenic animals fall also into the scope of the present invention.

Example 3 : FGFR3 mutations in Ta, T1 tumours in bladder cancer.

Bladder cancer is a disease with a spectrum of forms and is highly
unpredictable. At the time of initial diagnosis, approximately 80% of patients present
with a superficial tumour. Superficial bladder cancers include carcinoma in situ (Tis),
Ta and T1 lesions (TNM classification). Ta/T1 lesions are mostly papillary urothelial
carcinomas: Ta lesions do not invade the basement membrane, whereas T1 lesions
invade the lamina propria, but do not invade the detrusor muscle of the bladder wall.
Carcinoma in situ are flat, cytologically high-grade carcinomas, confined to the
urothelium. Primary isolated carcinoma in situ is a very rare entity and is more
commonly associated with Ta/T1 lesions. Despite transurethral resection alone or
combined with adjuvant intravesical therapies, more than one half of patients with
Ta/T1 tumours suffer recurrences. In most cases, recurrences are also superficial, but
about 5% of Ta and 30-50% of T1 tumours progress in an unpredictable manner to
muscle invasion with a high risk of development of metastases and death from bladder
cancer.

The management of superficial bladder cancer is based on

clinicopathological parameters. Three groups of tumours can be defined. of low,
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intermediate and high risk. according to their potential for recurrence and progression.
This classification is used to recommend adjuvant intravesical therapies and bladder
monitoring, but it is not a sufficiently sensitive discriminant for use in determining the
appropriate treatment and mode of surveillance for a given patient. Although Bacille
Calmette-Guérin (BCG) therapy appeared to be the most effective regimen for the high-
risk group, long-term resuits indicate that progression occurs in 40% by 10 years and in
more than 50% by 15 vears. For some researchers, these findings justified the use of up-
front radical cystectomy in high-risk superficial urothelial carcinomas, despite the risk
of overtreating a significant number of patients. Follow-up of Ta and Tl superticial
bladder cancers constitutes most of the workload of urologists involved in the
management of bladder cancer. The current strategy is based on frequent cystoscopic
evaluations using a schedule that is largely empirical, without considering the individual
characteristics of the tumour.

The limitations of the current management of bladder cancer demonstrate
the need for prognostic markers, making possible the use of selective aggressive
treatments for patients at high risk of progression while sparing low-risk patients from
unnecessary procedures. A number of chromosomal loci and specific genes have been
implicated in bladder tumorigenesis. Losses of all or part of chromosome 9 in many
TaG1 tumours suggests that the inactivation of a gene or genes on chromosome 9 may
be an early event in urothelial transformation. The prognostic significance of losses on
chromosome 9 is unclear. Alterations of the P53 and RB genes controlling the G1 cell
cycle checkpoint have been clearly delineated and are associated with the
aggressiveness of superficial and invasive bladder cancers. Despite these recent insights
into the molecular mechanisms of bladder carcinoma progression, these markers have
not yet had any impact on clinical practice.

The following assays have been performed to assess the reliability, as

markers, of the FGFR3 mutations.

Material and method

Patients and tissue samples
Seventy four specimens of superficial Ta, T1 bladder carcinomas were

obtained from 74 patients by transurethral resection performed at the Henri Mondor
hospital, Créteil, France, from January 1988 to December 1998. Tumours were staged
according to the TNM classification (1) and graded according to criteria recommended
by the World Health Organisation (2). This series consisted of 25 pTa and 49 pT!
tumours, with 28 grade G1, 33 grade G2 and 13 grade G3 tumours. The 64 men and 10
women had a mean age of 64 years (range: 29 to 94 years). None of the patients had any
detectable distant metastases at the time of transurethral resection. Patients were treated
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by transurethral resection (TUR) alone (n=25), TUR followed by mitomycin C
instillation (n=10) or TUR and BCG (n=39) according to the French Committee for
Urologic Oncology (CCAFU) recommendations. There was no change in the policy for
treating superficial bladder cancer during the study period. Progression was defined as
the occurrence of a pT2 or higher stage or appearance of lymph node invasion or
metastasis or death from cancer. Disease-specific survival curves were plotted using
death from urothelial cancer as the endpoint. Follow-up was based on systematic
cystoscopy and cytology, and imaging studies only when indicated. All outpatient visits
and hospital admissions were recorded in a database from which the study data were
calculated.

Tumour DNA was extracted from formalin-fixed and paraffin-embedded
tissue or samples freshly frozen in liquid nitrogen (4). Normal DNA samples from

peripheral blood were available for 27 patients.

FGFR3 mutation analysis
Mutations in the FGFR3 gene were detected by SSCP analysis. Exons 7,

10, 15 and 20 of the FGFR3 gene were analysed because these exons harbour all the
mutations previously identified in bladder carcinomas and thanatophoric dysplasia. All
mutations detected by SSCP analysis were confirmed by direct bidirectional sequencing
of tumour genomic DNA. Matched normal DNA, if available, was sequenced on both

strands to demonstrate the somatic nature of these mutations.

Statistical methods
Associations between FGFR3 mutation status and other data (sex, age,

stage and grade) were tested using x2 and Student's t tests. Progression-free and disease-
specific survival curves were plotted using Kaplan-Meier estimates. Survival
distributions were compared using the log-rank test. Cox's proportional hazards
regression model was used to test the effect of mutations, while simultaneously
accounting for baseline patient and tumour characteristics. The influence of the
covariates on the FGFR3 mutation effect was assessed in multivariate analysis
involving a forward stepwise procedure and a backward stepwise procedure, using the
MPRL (maximum partial likelihood ratio) method. The limit to enter a term was 0.15
and the limit to remove a term was 0.10. Statistical analyses were performed using

BMDP® and S-Plus® software.

Results
FGFR3 missense mutations were observed in 41 of the 74 (55%) Ta, T1

bladder tumours. The FGFR3 mutations found are described in Table 2 below :
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Table 2

Number of Codon* | nt position* Mutation Predicted effect
tumours (%)

5(12%) 248 742 CGC >TGC Arg -> Cys
28 (68.5%) 249 746 TCC ->TGC Ser -> Cys

5(12%) 372 1,114 GGC > TGC Gly -> Cys

2 (5%) 375 1,124 TAT -> TGT Tyr -> Cys

1 (2.5%) 652 1,954 AAG -> GAG Lys -> Glu

* codon and mutated nucleotide (nt position) are numbered according to FGFR3-IIIb
cDNA open reading frame. FGFR3-IIIb is the isoform expressed in epithelial cells.

S249C was the commonest mutation and was found in 16 of the 21
(76%) mutated Ta tumours and 12 of the 20 (60%) mutated T1 tumours. Matched
constitutional DNA, available in 15 of the cases of tumour with mutations, contained
wild-type sequences, demonstrating the somatic nature of these mutations.

The correlation between sex, age, stage, grade and FGFR3 mutation

status is given Table 3 :
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Table 3
FGFR3 wild FGFR3 mutant p value
type (;(2 or Student's t
test)
Sex
Male 29 35
Female 4 6 0.9779
Age (years)
mean 64.30 63.22
range [29.15-86.10] [34.3-94.4] 0.7393
Stage
Ta 4 21
Tl 29 20 0.001
Grade
Gl 7 21
G2 14 19
G3 12 1 0.0003

Statistically significant correlations were observed between FGFR3
mutations and low stage (p=0.001) and low grade (p=0.0003), but not between these

mutations and age or sex (Table 2).
With a median follow-up of 4.3 years (range: 6 months to 11 years), 3
patients progressed and one died in the mutated tumour group (n=41 patients) whereas

ten patients progressed and eight died in the non-mutated tumour group (n=33 patients).
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The median follow-up was 5.6 years (range: 7 months to 11 vears) in the non-mutated
group and 4.1 years (range: 6 months to 9 years) in the mutated group.

To examine FGFR3 mutations as a marker of patient outcome, we
calculated Kaplan-Meier progression-free survival and disease-specific survival
probability curves for the two groups of patients and examined the differences using the
log rank test. Progression-free and disease-specific survival indicated that FGFR3
mutations were associated with a lower risk of progression (p=0.014) and longer
survival (p=0.007) (Figure 3). We tested several variables (age, sex, stage, grade) but
only stage was significantly associated with progression and survival in univariate
analysis. If only Tl patients were analysed, the correlation was still significant for
disease-specific survival (p=0.03) and close to significance for progression-free survival
(p=0.052).

Multivariate analysis was used to determine whether the correlation
between FGFR3 mutation status and progression-free survival or disease-specific
survival was independent of other outcome predictors. For progression-free survival, the
following covariates were introduced into the Cox model: mutation, stage, grade and
sex. For disease-specific survival, mutation and grade were the only covariates
introduced into the model, as no disease-related deaths were observed among female or
Ta patients. If FGFR3 status was entered into the model, neither stage nor grade
provided any additional prognostic value for tumour progression. In the analysis of
disease-specific survival, FGFR3 mutation was also the only covariate to be entered into
the model, as grade did not provide any additional prognostic information. Relative

risks and their 95% confidence intervals (CI) are shown in Table 4.

Table 4
Progression Disease-specific Survival
Relative Risk 95% CI Relative Risk 95% CI
FGFR3
Wild-type 1 1
Mutant 0.23 (0.06; 0.83) 0.10 (0.01; 0.80)

Other variables do not significantly contribute to the model

Forward and backward procedures both yielded the same model.
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As shown by the above results, the FGFR3 activating mutations were frequent in
bladder carcinomas.

All the carcinomas having a mutated receptor expressed said receptor at levels
similar or above those observed with normal tissues. Immunohistochemical methods
will then advantageously be used for revealing the receptor.

FGFR3 mutation detection in bladder carcinomas appears to be a good
pronostic, giving then to the clinicians valuable means for treating and observing
carcinomas, which represent a medical problem due to the high frequency of
recurrences.

By using SSCP or PCR coupled to an enzymatic restriction S249C mutation
specific (which represent 75% of the mutations) on patients having bladder carcinomas
with S249C mutation, the mutation could be detected in urine in 60% of the cases.

Example 4: Detection of FGFR3 mutations in patients' urines

Genomic DNA is extracted from patients' urines and amplified by PCR,
in the presence of 32p_ Jabelled dCTP, using standard methods. The following primers
were used for detecting S249C mutation :
5'.CAG CAC CGC CGT CTG GTT GG-3' and 5'-AGT GGC GGT GGT GGT GAG
GGA G-3".
30 cycles of PCR are performed.
The amplification products are digested by Cac8l. An additional site is created by

FGFR3 mutation and a corresponding band is observed on an electrophoretic gel.

Similarly the following primers and enzymes can be used to detect :

R248C mutation :
Primers : S-TGT GCG TCA CTG TAC ACC TTG CAG-3' and 5-AGT GGC GGT

GGT GGT GAG GGA G-3'
Enzyme : Bsi HKA ]

K652E mutation :
Primers : 5-TGG TGA CCG AGG ACA ACG TGA TG-3' and 5'-AGG GTG TGG

GAA GGC GGT GTT G-3'
Enzyme : Bsm A |

G372C mutation :
Primers : 5'-CCT CAA CGC CCA TGT CTT TTC AGC-3' and 5'-CTT GAG CGG

GAA GCG GGA GAT CTT G-3'
Enzyme : Pst |
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Y375C mutation :
Primers : 5-CCT CAA CGC CCA TGT CTT TTC AGC-3' and 3'-CTT GAG CGG

GAA GCG GGA GAT CTT G-3'

Enzyme : Bsg 1
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CLAIMS

1/ A method for detecting carcinomas in a biological sample, comprising

identifying FGFR3 mutations.

2/ The method of claim |, comprising screening for single nucleotide

mutation(s) in nucleic acids of the group comprising genomic DNA, RNA or cDNA.

3/ The method of claim 1, comprising screening for single mutation(s) in

proteins.

4/ The method of claim 1, comprising screening for mutations creating cysteine

residues in the extracellular or transmembrane domains of the receptor.

5/ The method of claim 1, comprising screening for mutations resulting in at

least one amino-acid substitution in the kinase domain of the receptor.

6/ The method of claim 5, comprising screening of activating mutation(s) of

FGFR3.

7/ The method of claim 6, comprising screening of activating mutation(s) of

FGFR3-IIIb.

8/ The method of claim 1, comprising screening for mutation(s) in the group
comprising exon 7, encoding the junction between immunoglobulin-like domains II and
I of FGFR3, exon 10, encoding the transmembrane domain, exon 15, encoding the

tyrosine kinase domain I, and the exon encoding the C-terminal part.

9/ The method of claim 1, comprising screening for missense mutations such as
implicated in thanatophoric dysplasia, NSC, achondroplasia, SADDAN, or

hypochondroplasia.

10/ The method of claim 9, wherein the mutations comprise R248C, S249C,
G372C, S373C, Y375C, K652E, K652M, J809G, J809C, J8O9R, JBOSL, P250R,

G377C, G382R, A393E, N542K.
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11/ The method of claim 9, comprising screening R248C, S249C, G372C,
K652E and Y375C mutations.

12/ The method of claim 1, wherein the biological sample is selected in the

group comprising a tissue, bone marrow, or a body fluid.

13/ The method of claim 12, wherein said body fluid is selected in the group

comprising blood, urine from a warm-blooded animal.
14/ The method of claim 13, wherein said body fluid is from a human.
15/ The method of claim 1 for detecting human bladder and cervix carcinomas.
16/ The method of claim 1, for detecting lung, breast, colon, skin cancers.

17/ The pharmaceutical preparations having an anti-proliferative effect on
carcinoma cells comprising an effective amount of agent(s) which act by inhibition of

FGFR3 DNA synthesis or by inhibition of its expression products.

18/ The pharmaceutical preparations of claim 17, comprising tyrosine kinase

inhibitors specific for FGFR3.

19/ The pharmaceutical preparation of claim 18, comprising antibodies directed

againstp FGFR3.

20/ The pharmaceutical preparations of claim 17, comprising antisens
oligonucleotides directed against a wild type or mutated FGFR3 isoform.
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CGGCGCCTCCTCGGAGTCCTTGGGGAC
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ATGGGCGCCCCTGCCTGCGC CTCGCGCTCTGCGTGGCCGTGGCCATC

GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCC AGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGG CACT TCTGGGTCAAGGATGGCACAGGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC

Q]

G
~—
Cq\:
m——
T

CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTC CGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT

TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2B

Mutant R248C FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGECCGGEE GTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGG TGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGTGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGT TTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figqure 2C

Mutant 5249C FGFR3-IIIb:

laalalal

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGT CCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGT TGETCTTCGGCAGEG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCIGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGTCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGT GTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGT TTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTGCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGE
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCT CCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGAT GGAGAT GATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCS
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGEC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGE
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCT CTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGT GCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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ATGGGCGCCCCTGCCTGCGCCITCGCGCTCTGCGTGGCCGTGGICATCGTGGCCGGTGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCIGGCCAGTAGGAGCAGTTGGTCTTCGGCAGLG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGETGGTCCCATGGGEECCCACTGTCTGGGTCAAGGATGGCACAGGE
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCEGLTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGEGECCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCG;ACTGTGCCACTTCAuTGTGCGGGTGRCAGACGCTCCAT CTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCC GCCAACACC”“CCGCTTCCGC”GCCCAGCCSCTGGCAAC»CvACT”” CTCZCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGTTGCGGCATCAGCAGTGGAGCCTGE
TCATGGAAAGCGTGGTGCCCT ”GACCGCGG CAACTACACCTGCGTCGTGGAG ‘KCAAGT“T”G AGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGTGCTCCCCGCACCGGCCCATCCTGCAGGCGGGECTGCCGGCCAACCAGACGGLGGETGET
GGGC:GCGACGTGGAGTmCuApTGpAnGGTG;ACAGTUACGCACAGCuCC CATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGTCGAC
GTGCGCCTCCGbC;uGCpAATGTGTbGuAGCGGGApGuGuGCGAuTAC””CT TCGAGCCACCAATTTCATAGGCGTGGT
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGITGETGGAGGCTGACGAGGCGTGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGLCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT

GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGTAAGGITG

CCnAT TCTCCGAGCTCGAGCTGCCTGpCGACCCuAAATGGGAGCTGTvLCGGG GGCTGACCCTGGGCAAGCCCCTT

GGGCCGCCAAGCCTGTCACCGT
AGCCCTSAAGATGCTGAAAGACGATGCCACTGACAAGGACCTCTCGGAC””” TGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAG GMGUMCCCCTGTACGTGCTGGHFGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCICGGGICTGGACTACTCCTTCGACACCTGCAAGCCGCT
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCT ACCAuCTGGCC:GCGCCATGGAGTnCTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGTAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGICCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGECAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGEACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCSTGTTTGCCCACGACCTGCTGCCCCIGGICCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA

GC
CCTCAGGGGAGGGCCCCACGLTGG
c
ccC
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Figure 2E

Mutant K652E FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTSGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGT CTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCJGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGGAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2F
Mutant S373C FGFR3-IIIb:

TGGG uCCCCT”C"TGCGCCCTCGCGCT GCGTGGCCGTGGCCATCGTGGCCGGLGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTC GGGGCCACCGGCAGAACTCCVGGGCCCAGAGCCCGCCCAGCAG@AGCAGTTG TCTTCGGCAGCG
GGGATGCTGTGG‘GpTGAGCTGTCCCV CCCGGGGGTGETCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGLCCCCAGCGGLTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG

ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGLTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
ﬂTGGCTGAAGAACGGCAGGGAGMTCCGCGGbGAGLAqubATLQ AGGCATCAAGCTGCGGCATCAGCAGTGGAGCLCTGG
TCATGGAAAGCGTGGTGCCLTCGGACCGCGGTAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGALCG
TACACGCTGGACGTGCTGGAGCGCTCCCquACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGT GACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGLCGGGCTGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCTTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGLG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGLCLCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCIGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGE
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGEGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCT GGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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ATGGGCGCCCCTGCCTGCGCCCTCGCGITCTGCGTGGCCGTGGLCATCGTGGCCGGIGCCTCCTCGRAGTCCTTGGGGAL
GGAGCAGCGCGTCETGGGGCGAGCGGCAGAAGTCCCGGGLCCAGAGCCCGECCAGCAGGAGCAGTTGGTCTTCGGCAGES

GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCCGGGEETGGTCCCATGGGGCICACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGICCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGLCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGETGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGICCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGTCAACACCGTCCGCTTCCGCTGCCCAGCCGETGGCAACCICACTCCCTCCATCTS
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGEGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGEGCCAACCAGACGGLGETGLT
GGGCAGCCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGLCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC

CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGTCCCGAGCAGCCGAGGAGGAGITGGTGGAGGCTGACGAGGCGGGCAGTG
TGTGTGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGETGGETGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGLTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACTGGGCCGCCAAGCCTGTCACCGT
AGCCGMﬂ“AGATGuTﬁAAAGACCATGCCACTGACAAGGACCTQTVGUACCTGGMGwCTGAGATGCACATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCxGCGGGCGCGGCGGuCCCCGGGuCT”GACTnCTCCTTCGA;A;C‘uCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCIGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC

CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCT FCLCTGGGAGATC TCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC

TGCACACA;GACC“GTnCA;GATCATuC GGAGT! CTuGuATGCCGbGCCCTCCCAGAuGCCCACCTTCAAGCAG»TGG“
GGAGGACCTGGACCGTETCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGECGCCTTTCGAGCAGTACTCCC

CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGLCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2H

Mutant K632M FGFR3-IIIb:

ATGGGTGCCCCTGCCTGCGICCTIGCGCTCTGCGTGGTICGTGGCCATCGTEGCCGECGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGLG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGEGTGETCCCATGEGGLCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCG GTCCTGGTGGGGCCCCAu CGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGA CGAGGCTGAGGA CAGGTGT GACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGITGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCG CGGCGAGuAquLATTGGAGGCA””AnGPTGCGGCR”C’”CAG”GGAGCCT G
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGEGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACE
TACACGCTGGACGTGCTGGAGCGLTCCCCGCACCGGCCCATCCTGCAGGCGGGEGCTGCCGGCCAACCAGACGGCGGTGCT

GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCTCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGT CCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGETGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTC TTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGECTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGLTTCCCGCTCAAGCGATAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCG

~rme
Ll

CTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGTATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGET
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGAT GGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGG GGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGATGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCFCCAGAGTGAC GTCCTTTGGGGTCCTGLT GGAGATCTTCACGCTGGGGS

~e
cccC

" ~ne
GTC [ORRE;

[CHRONS

~Tye
w1y

GCTCCCCGTACCCCGGCATCC GGAGGAGCTCTTCAAGCTGCTGAAG
TGCACACACGACCTGTACATGATCA;GCuGGAGT CTGGCATGCCGCGEC
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCCGACGAGTACCTGGA
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACT

CCGTG
CCCAGCAGTGGGGGCTCGCGGACGTGA

GAGGGCCACCGCATGGACAAGCCCGCCAAC
CTCCCAGAGGCCCACCTTCAAGCAGCTGGT

CCTGTCGGCGCCTTTCGAGCAGTACTCCC
GCCCACGACCTGCTGCCCCCGGLCCCA

—m
L4
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Figure 2T

Mutant X809C FGFR3-IIIb:

GCCGTGGCCATCGY

GGGCCCAGAGCCCG

GCCGGCGCCTCCTCGGAGTCCTTGGGGAT
CCAGCAGGAGCAGTTGGTCTTCGGCAGCS
CCKCTGTCTPGGTpnAGGAT GCACAGGG
TGCCTCCCACGAGGACTCCGGGGCCTA
TGACAGACGCTCCATCCTCGGGAGATG
TACTGGACACGGCCCGAGCGGATGGAC

4

ATGGGCGTCCCTGCCTGCGCCCTCGEGETCTGCGT
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCC
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCICGGGGGTGGTCCLATEGE
CTGGTGCCCTCGGAGCGTGTCCTGETGGGGCCCCAGCGGCTGCAGGTELT
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTETG

~
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~

3>

&)
—
15
-
P
-

)C] L) () G)()

p-a-
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTA
AAGAAGCTGCTGGCCGETGCCGGCCGCCAACACCGTCCGCTTCCGETGTCCAGCCGLTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTSEG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGEAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGLGGEEGLTGCCGGCCAACCAGACGGLGETGLT
GGGCAGCGACG GGAGTTCCACTGCAAGGTGTACAFTGACGCACAGCCCCAC ATCCAGTGGCTCAAGCACGTGGAGGTGA

TCAAG

ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTG GTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
TGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTAC TCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGARAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGITTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGE
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAAT GGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGAT GGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGECCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCITCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGECTGCCCGTGAAGT GGATGGCGCCTGAGGC
C TGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGEGETCCTGCTCTGGGAGATCTTCACGCTGGGGE

CTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAL
TGCA»ACApGACCTGTACA GATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCMCLAGCTCV“ GCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGC



WO 00/68424 PCT/EP00/04591
11/22

Figure 2J Mutant 1
Mutant X809G FGFR3-IIIb:

CCTCCTCGGAGTCC
AGGAGCAGTTESTCTT
STCTGGGTCAAGGATS
CCACGAGGACTCCGGGGCCTA

G)

ATGGGTGCCCCTGCCTGCGT
GGAGCAGCGCGTCGTGGEGGT
GGGATGCTGTGGAGCTGAGCTGT T
CTGGTGCCCTCGGAGCGTGTCCT AGCGGCTGCAGGTG
CAGCTGCCGGCAGCGGCTCAC TGCCACTTCAGT
ACGAAGACGGGGAGGACGAGGCTGAGGAC ACAGGTG”GuACRCnGG
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGLT
CTGGCTGAAGAACGGCAG AuT;CCuC”GCGAG»ACC’CnTTGGnGG
TCATGGAAAGCGTGGTGC ;vxC GACCGCGGCAACTACACCTGCGTC
TACACGCTGGACGTGCTGGAGCGCTCCCCG RCCGGC”CATCCTGCAGG
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCT,
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGT GC"CAAbT
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGET
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGETTC
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTC
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCC
~
c

CCCA

L

.~
~
-
~
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~

OO P]

N
a0
Q)

GGCCCCAGCGCATGGAC
ceee

CCA CTCCCTCCATC“C
C

GG CAGCAWCCuG nGnCG
CAACCAGACGGCGGTGC
CTCAAGyan-GuAGGTGA
sTGAGAGTSTGGAGGTCGAC
GAGCCACCAATTTCATAGGCGTGGC
GGAGGCTGACGAGGCGGGCAGTG
CGGCTGTGACGCTCTGCCGCCTG
CCGCTCAAGCGACAGGTGTCCCT

CTCAGGGGAGGGCCCCACGCTGE

GG CTGACC TGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
KGCCCTGAAGATGCTFAAACACGATGCCACTGACAAGGACCTG””GGA"C“GGTGT TGAGAxGGAGATCATuAAuATGn
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGLGGGCLCCTGTACGTGETGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGbGGGCGCGuCGUCCCCCuGUpCTGcAuTA TCCTTCGACACCTGCAAGCCGC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGAT CGCAGACTTCGGGLTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGT
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGEG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCIGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGIGICCTCCCAGAGGCCCACCTTCAAGCAGCTGGET
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACTITGTCGGECGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCTAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGLCCCA
CCCAGCAGTGGGGGCTCGCGGACGGGA
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Figure 2K Mutant 2

Mutan:z X809G rGFR3-IIIb:

>!

OO«
C)Fi Qw0

GGCCATCGTCEGCCGGCGCCTCCTCEGAGTCCTTGGEGGAC
CAGAGuCCGGCCAG»AGGAG;AGTTGGTCTTCGGCAGCG
GGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
AGCGGCTGTAGGTGCTGAATGICTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGLGT GCCA””TCAGTFTGCGGGTGAuAGACGC;CCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACA GTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGG CGLCAAC‘Aﬂ CCGCLTPCG TGCCCAGCCGITGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGIGAGCA CAMTGUAGuuﬂ-uﬁnu GCGGCATCAGCAGTGGAGCCTGE
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTRCAC GTCGT CAGAACAAc;TTGGCR CATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGTACCGGLC CnTC”TFCAGCCGGGCCTGCCGG»CAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGETTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGEGCCCCTGTACGTGCTGGTGGAGTACGLG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGTGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGETCCTGCTCTGGGAGATCTTCACGCTGGGEGE

“liolL

GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGTCACCGCATGGACAAGCCCGCCAAL
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGuCAGGACACCCCCAGCTCCAGCTCCTCAGGGuACGACTCCGTG*”TG CCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGAGA

~
[E1%;

4

ATGGGCGCCCCTGCCTGCGCCCTCGLGCTC
GGAGCAGCGCGTCGTGGGGCGAGCGGTAGAA
GGGATGCTGTGGAGCTGAGCTGTCCCCCGC
CTGGTGCCCTCGGAGCGTGTCCTGGTGGEGG
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GGCCATCGETGGIIEGCGCCTCCTCGGAGTLCTTGGGGAC
CCCRuAGCCMCoCCRGuAGGnGCAGT”GGT”TTCGGCAGCG
CCCCGCCCGGGGGTGGTCCCATGGGGICCACTGTCTGGGTCAAGGATGGCACAGGG

GGAGCGTGTCCTGGTGGGGTCCCAGCGGCTGCAGGTGITZAATGICTCCCACGAGGACTCCEGGGCCTA

GGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTSCGEGTGACAGACGCTCCATCCTCGGGAGATG

ACGAAGACGGGuAGGACGAGGCTGAGGACACAuG GTGGACACAGGGGCCIITTACTGGACACGGCCCGAGCGGATGGAC

AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGITGGCAACCCCACTCCCTCCATCCTC

CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGTCACCGLATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG

TCATGGAAACGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGALCG

TACACGCTGGACGTGITGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGITGCCGGCCAACCAGACGGLGGTGET

GCGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA

CGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGET ClnGTCCTGCATCKGTGAGAGTGTGGnGuCCGAF

TG:uuCLCyG CTGGCCAATGTGTCGGAGCGGGACGGGGGEGAGTAC CCACCAATTTCATAGGCGTGGC

GAGAAGGCCTTTTGGCT cAGCuTTCACGGuCC”CGAGCA”CCGAGGAcan GAGGCTGACGAGGCGGGCAGTG

GTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCC TGGT GGCTGTGACGCTCTGCCGCCTG

CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCC CGCTCAAGCGACAGGTGTCCCT

GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCG»ATCGCAAGG CTCAGGGGAGGGCCCCACGCTGG

CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT

GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT

AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA

CGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGLGGGELCCCTGTACGTGCTGGTGGAGTACGEG

GCCAAQGQTAACCTGCGuGAUTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCpTTcﬁACACCTGCAAGCCGCC

CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA

AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGLTG

GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGT

CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGEGE

GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGTCCGCCAAC

TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT

GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGLCTTTCGAGCAGTACTCCC

CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCICACGACCTGCTGCCICTGELCCCA

CCCAGCAGTGGGGGCTCGCGGACGLGA
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Figure 2M

Mutant X809L FGFR3-IIIb:

ATGGGCGCCCCTGTCTGCGCCCTCGLCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGIGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGTCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGLCT GGGGGTGGTCCCATGGGGCCCACTGTCTuGGTCAAGGA’ GGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGICTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGLTCACGCAGCGCGTACTGMGCCACHWCAGMGTGCGGGTGACAGACGCTCCATC:TCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGEGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGC"”TGCCGGCC”’CAACACC TCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC

TGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGLT GCGGCATC GCAGTGGAGCCTSG

TCATGGAAAGCGTGGTGLCCTCGGAuCu» GGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCC ’CRGGCGGGGCTGCCGGCCAACLAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACETGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGAT CAGTGAGAGTGTGGAGGCCGAC
GT bccCTCCGCCTGGCLAATUTGTCGGAGpGuGAbu GGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGEC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCAT CCTCAGCTACGGQGTGGGCT”C“TC” GTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGLCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGTGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGE
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCTAAAT GGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTEGTGGAGTACGEG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGETGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGT
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGG
GCTCCCCGTACCCCGGCATCCCTGT GGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCS
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGTCCCA
CCCAGCAGTGGGGGCTCGCGGACGTTA
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Figure 2N Mutant 1

Mutant N542K FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCTGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGECCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGS
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGECCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGE
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGLGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGT GTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAPAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGAT GGAGATGATGAAGATGA
TCGGGAAACACAAAAACAT CATCARACTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGLG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGEG
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACC"GTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGT GGCCAGGACACCCCCAGCTCCAG&TC”TCAGGGGACGACTCCuTGTT“GCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2P Mutant 1

Mutant G382R FGFR3-IIIp:

G CCGGCGCCTCCTCGGAGTCCTTGGGGAC
c CAGCAGGAGCAGTTGGTCTTCGGCAGSG
GGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGAATGCCTCCCACGAGGACTCCGGGGLCTA
CGGGTGACAGACGCTCCATCCTCGGGAGATS

ATGGGCGCCCCTGCCTECGCCCTCGCGITCTGCGTGECCGTGGCCATC
GGAGCAGCGCGTCGTGGGGTGAGCGGCAGAAGTCCCGGGCCCAGAG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGETGGTCCCAT
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGLTGCAGS
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGT CG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGG CCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCT CAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACS
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGICCATCCTGCAGGTGGGECTGCCGGCCAACCAGACGGTGETGLT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGT GACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACAGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGETGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTETCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGLTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTETCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCLCCTGTACGTGCTGGTGGAGTACGLG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGEGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGLTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGLETGET
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGLCCACGACCTGCTGCCCCCGGTCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2Q Mutant 2

Mutant G382R FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCLTCGCGCTCTGCGTGGCCETGGCCATIGTGH
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCLGE c

GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGGGT TGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCTAGCGGCTGCAGGTGCTGAATGCLT C”CACGAGGAuTCCGGuGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGE CACT“CAGTGTuCGCuTGA”AuACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGA
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGT CGCxGGCAACCCuACT”CpTCCA CTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGS
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGEGECTGCCGGCCAACCAGACGGCGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCT GGATCAGT GAGAGT GTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGE
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTS
TGTATGCAGGCATCCTCAGCTACCGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGS
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGEGS
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGECCTGGACTACTCCTTCGACACCTGCAAGCCGEC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGC”TACCAGGTGCCCCGGGGCATGGAGTAC”TGGCCTCCCAGA

AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTS

GCGCCTCCTCGGAGTCCTTGGGGAT

AGGAGCAGTTGG;C¢-CGGCAGbu

GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCA CGuCCG”CTGC”CGTuAAGTGGATGGC CCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAS
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTS TTTGCCCACGACCTGCTGCCCCCGGCCCCA

CCCAGCAGTGGGGGCTCGCGGACGTGA
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Figure 2R

Mutant G377C FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGTCGTGGCCATCGTGGLCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGLGGTGCT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCATGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCLCACGCTGGE
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLCC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA



WO 00/68424 PCT/EP00/04591
20/22

Figure 28

Mutant A393E FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCCGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGTCCCGGGCCCAGAGCCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG
CTGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGCTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCTGCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCCGCACCGGCCCATCCTGCAGGCGGGGCTGCCGGCCAACCAGACGGCGGTGLT
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGATCAGT GAGAGT GTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGE
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGAGGCTGTGACGCTCTGCCGCCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGCCCCACGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAARACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGCG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGLTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCCGTGAAGTGGATGGCGCCTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCATGGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGT CCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA :
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Figure 2T

Mutant P250R FGFR3-IIIb:

ATGGGCGCCCCTGCCTGCGCCCTCGCGCTCTGCGTGGCCGTGGCCATCGTGGCIGGCGCCTCCTCGGAGTCCTTGGGGAC
GGAGCAGCGCGTCGTGGGGCGAGCGGCAGAAGT CCCGGGCCCAGAGTCCGGCCAGCAGGAGCAGTTGGTCTTCGGCAGCG
GGGATGCTGTGGAGCTGAGCTGTCCCCCGCCCGGGGGTGGTCCCATGGGGCCCACTGTCTGGGTCAAGGATGGCACAGGG

TGGTGCCCTCGGAGCGTGTCCTGGTGGGGCCCCAGCGGLTGCAGGTGCTGAATGCCTCCCACGAGGACTCCGGGGCCTA
CAGCTGCCGGCAGCGGCTCACGCAGCGCGTACTGTGCCACTTCAGTGTGCGGGTGACAGACGCTCCATCCTCGGGAGATG
ACGAAGACGGGGAGGACGAGGCTGAGGACACAGGTGTGGACACAGGGGCCCCTTACTGGACACGGCCCGAGCGGATGGAC
AAGAAGCTGCTGGCCGTGCCGGCCGCCAACACCGTCCGCTTCCGCTGCCCAGCCGCTGGCAACCCCACTCCCTCCATCTC
CTGGCTGAAGAACGGCAGGGAGTTCCGCGGCGAGCACCGCATTGGAGGCATCAAGCT GCGGCATCAGCAGTGGAGCCTGG
TCATGGAAAGCGTGGTGCCCTCGGACCGCGGCAACTACACCTGCGTCGTGGAGAACAAGTTTGGCAGCATCCGGCAGACG
TACACGCTGGACGTGCTGGAGCGCTCCCGGCACCGGCCCATCCTGCAGGCGGGECTGCCGGCCAACCAGACGGCGGTGCET
GGGCAGCGACGTGGAGTTCCACTGCAAGGTGTACAGTGACGCACAGCCCCACATCCAGTGGCTCAAGCACGTGGAGGTGA
ACGGCAGCAAGGTGGGCCCGGACGGCACACCCTACGTTACCGTGCTCAAGTCCTGGAT CAGTGAGAGTGTGGAGGCCGAC
GTGCGCCTCCGCCTGGCCAATGTGTCGGAGCGGGACGGGGGCGAGTACCTCTGTCGAGCCACCAATTTCATAGGCGTGGC
CGAGAAGGCCTTTTGGCTGAGCGTTCACGGGCCCCGAGCAGCCGAGGAGGAGCTGGTGGAGGCTGACGAGGCGGGCAGTG
TGTATGCAGGCATCCTCAGCTACGGGGTGGGCTTCTTCCTGTTCATCCTGGTGGTGGCGGCTGTGACGCTCTGCCGLCTG
CGCAGCCCCCCCAAGAAAGGCCTGGGCTCCCCCACCGTGCACAAGATCTCCCGCTTCCCGCTCAAGCGACAGGTGTCCCT
GGAGTCCAACGCGTCCATGAGCTCCAACACACCACTGGTGCGCATCGCAAGGCTGTCCTCAGGGGAGGGTCCCCALGCTGG
CCAATGTCTCCGAGCTCGAGCTGCCTGCCGACCCCAAATGGGAGCTGTCTCGGGCCCGGCTGACCCTGGGCAAGCCCCTT
GGGGAGGGCTGCTTCGGCCAGGTGGTCATGGCGGAGGCCATCGGCATTGACAAGGACCGGGCCGCCAAGCCTGTCACCGT
AGCCGTGAAGATGCTGAAAGACGATGCCACTGACAAGGACCTGTCGGACCTGGTGTCTGAGATGGAGATGATGAAGATGA
TCGGGAAACACAAAAACATCATCAACCTGCTGGGCGCCTGCACGCAGGGCGGGCCCCTGTACGTGCTGGTGGAGTACGLG
GCCAAGGGTAACCTGCGGGAGTTTCTGCGGGCGCGGCGGCCCCCGGGCCTGGACTACTCCTTCGACACCTGCAAGCCGLC
CGAGGAGCAGCTCACCTTCAAGGACCTGGTGTCCTGTGCCTACCAGGTGGCCCGGGGCATGGAGTACTTGGCCTCCCAGA
AGTGCATCCACAGGGACCTGGCTGCCCGCAATGTGCTGGTGACCGAGGACAACGTGATGAAGATCGCAGACTTCGGGCTG
GCCCGGGACGTGCACAACCTCGACTACTACAAGAAGACAACCAACGGCCGGCTGCCLGTGAAGT GGATGGCGCLTGAGGC
CTTGTTTGACCGAGTCTACACTCACCAGAGTGACGTCTGGTCCTTTGGGGTCCTGCTCTGGGAGATCTTCACGCTGGGGE
GCTCCCCGTACCCCGGCATCCCTGTGGAGGAGCTCTTCAAGCTGCTGAAGGAGGGCCACCGCAT GGACAAGCCCGCCAAC
TGCACACACGACCTGTACATGATCATGCGGGAGTGCTGGCATGCCGCGCCCTCCCAGAGGCCCACCTTCAAGCAGCTGGT
GGAGGACCTGGACCGTGTCCTTACCGTGACGTCCACCGACGAGTACCTGGACCTGTCGGCGCCTTTCGAGCAGTACTCCC
CGGGTGGCCAGGACACCCCCAGCTCCAGCTCCTCAGGGGACGACTCCGTGTTTGCCCACGACCTGCTGCCCCCGGCCCCA
CCCAGCAGTGGGGGCTCGCGGACGTGA
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