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(57) ABSTRACT 

The invention provides conjugates that consist of a drug moi­
ety agent and a cell binding agent that target human fibroblast 
growth factor receptor 3 (FGFR3). These conjugates have 
therapeutic use as they are designed and ta ilored to target a 
specific cell population and deliver a powerful cytotoxin 
inside the cell. The conjugate of the present invention has 
significant advantages over other conjugates known in the art 
by providing a targeted tumor therapy as well as bystander 
activity to neighboring cells in an important oncology recep­
tor that i s only moderately expressed. 
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COMPOUNDS TO FIBROBLAST GROWTH 
FACTOR RECEPTOR·3 (FGFR3) ANO 

METHODS OF TREArMENT 

TI1is application claims the benefit of U.S. Provisional 
Application No. 61/917,457 which was filed 18 Dec. 2013 
and U.S. Provisional Application No. 61/928,025 which was 
filed 16 Jan. 2014. 

2 
the less optimal combination of gemcitabine and cisplatin. 
Multiple myeloma remains an incurable disease with overall 
survival currently ranging from three to five years. Currently, 
the standard of care for multiple myeloma is variable dosing 

5 of corticosteroids ( dexamet:hasone) combined with cytotoxic 
regimens of chemotherapy, including vincristine, cyclophos­
phamide and doxorubicin, all drugs that have shown to be 
toxic to most patients. 

TI1is invention is directed to the fields of immunology, 
cancer treatment and targeted therapeutics. More specifically, 10 

the present invention is directed to a compound that is a 
conjugate of a toxic drug moiety, specifically a cytotoxic 
agent, and a cell binding agent, more specifically an antibody, 

There is a critical need for cancer treatments that effec­
tively target a specific cell population and deliver a powerful 
cytotoxin while mitigating damage to healthy cells and tissue. 
Accordingly, the present invention provides a compound of 
the Fomrnla I or a phanuaceutically acceptable salt thereof: 

(I) 

R 

MeO 

aod even more specificalily an antibody that targets humao 35 
fibroblast growth factor receptor 3 (FGFR3), via a linker 

wberei n n is an integer from J-10 and 
Risa cell binding agent that binds to human FGFR3 (SEQ ID 
NO 11 ) and comprises a CDRH I having the sequence GYM­
FTSYGJS (SEQ ID NO I), a CDRH2 having the sequence 
WVS1YNGDTNYAQKFQG (SEQ ID NO 2), a CDR!-13 

moiety. 
Delivering targeted tox.ic agents directly to aberrant cells 

rather than systematically treating the entire body as is done 
with traditional chemothe rapy is the key advantage to tar­
geted therapeutics. Targeted delivery helps minimize side 
effects by reducing damage to healthy cells. Conjugates of the 
invention are designed and tailored to target a specific cell 
population and deliver a powerful cytotoxin inside the cell 
while minimizing off-target cytotoxic activity. Tue present 
invention provides novel and useful conjugates and methods 
of treatment therewith, for elimination or reduced viability of 
abnormal cells while minimizing the effects on healthy cells. 

Tue present invention is a response to a clinically UJ1lllet 
need for the treatment of bladder cancer, including transi­
tional cell carcinoma (TCC), which is non-muscle invasive 
and mainly a local disease, and muscle invasive, which has a 
very bi,gh potential of being metastatic, here inafter"M+", and 
multiple myeloma (MM). Cancerofthe bladder will be newly 
diagnosed in an estimated 73,510 individuals and will cause 
14,880 cancer related deaths in 2013 in the United States. 
This makes it the fourth most conunon neoplastic event in 
men and the ninth most common in women. About 70% of all 
new cases are TCC, non-muscle invasive cancer, with signifi­
cant episodic recurrence for which a high unmet medical need 
exists to improve the current standard of care, which is bacil­
lus Calmene-Guerin (BCG)/irradiation/surgery. Currently, 
there is no targeted therapy for muscle invasive bladder can­
cer, wlhere the standard of care is a combination of four 
cytotoxic regimens of chemotherapy (methotrexate, vinblas­
tine, doxorubicin, and cisplatin (MVAC)) that is frequently 
toxic. Accordingly, most patients are currently treated witb 

40 having the sequence VLGYYDSJDGYYYGMDV (SEQ ID 
NO 3), a CDRLJ having the sequence GGNNJGDKSVH 
(SEQ ID NO 4), a CDRL2 having the sequence LDTERPS 
(SEQ ID NO 5), and a CDRL3 having the sequence 
QVWDSGSDHVV (SEQ JO NO 6). The presellt invention is 

45 hereinafter referred to as "Conjugate I." 
Scientific evidence herein suggests that the compound of 

the present invention is superior to the current standard of care 
for bladder cancer (muscle invasive and non-muscle invasive) 
and multiple myeloma in that it directly targets the aberrant 

50 cells and thereby reduces damage to healthy ceEls of the body, 
wbjcb in tum minimizes side effects. Additionally, the com­
pound of the present invention is superior to other conjugates 
because it targets ind ications and patient populations where 
there is clinically unmet need. Unlike the currently approved 

55 conjugate Kadcyla®, the compound of the present invention 
capitalizes on a target which is pivotal in cancer fonnatiou yet 
would generally be considered inadequately over-expressed 
to be eligible for a c01\jugated target therapy. Unlike the 
currently approved conjugate Adcetris®, the compound of 

60 the present invention minimizes off-target toxicities thereby 
reducing adverse effects which are a known limitation of 
Adcetris®. Finally, unlike earlier approved conjugates such 
as gemutuzumab ozogamic:in (Mylotarg~approved by the 
FDA in 2000 but voluntarily withdrawn in 20nD) which suf-

65 fered from linker instability while in circulation, the com­
pound of the present invention has a stable lirlker which 
thereby avoids instability in circulation. 
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Designing and engineering a conjugate is a complicated 
tmdea\'Ur. It is far more cumplicaled than merely selecting an 
antigeu, a drug moiety, a linker moiety and a cell binding 
agent. (Ritter, A., Antibody-Drug Conjugates; Looking 
Ahead to an Emerging Class of Biotherapeutic, Pharmaceu- 5 

tical Technology pp 42-47 (January 2012)). The tumor anti­
gen, the binding specificity of the cell binding agent, the 
mechanism of action of the drng moiety, and the mallJler in 
which the drug moiety is lirlked to the cell binding agent are 
all key determinants that govern the clinical activity and 10 

tolerability of the compound. 
ll1e conjugate of the present invention is a uovel and inven­

tive compound, not a combination of components. Engineer­
ing of the compound requires identification and selection of 
constituent functional groups (drug moiety, linker moiety, 15 

cell-binding agent) that complement one another. Each com­
ponent is a functional group that has its own characteristics, 
benefits and constraints. The process is similar to the design 
of a novel small molecule comprised of distinct functional 
groups including but not limited to alkyl groups, carbonyl 20 

group, etc. Careful design to ensure balanced characteristics, 
benefits and constraints is required for the conjugate to be an 
effective therapeutic ageDt; however, the results are unpre­
dictable. Selection of fonctional groups from the vast uni­
verse of drug moieties, linkers and cell binding agents is 25 

complicated and tmpredictable. Although the functional 
groups may be previously disclosed (toxin: DM4 (N2'­
deacetyl-N-2'( 4-methyl-4-mercapto-l-oxopentyl)-may­
tansine) (U.S. Pat. No. 7,276,497), linker: sulfo-SPDB 
(N-succinimidyl 4-(2-pyridylditbio )-2-sulfobutanoate )) 30 

(U.S. Pat. No. 8,236,319), and cell binding agent: Antibody I 
(U.S. Pat. No. 8,043,618)), as with the structural activity 
relationships and chemical activities of small molecule com­
pow1ds, for example methotrexate, vinblastine, doxorubicin, 
and cisplatin, knowledge of the individual fonctional groups 35 

does not impart knowledge of the ftmctionality of the final 
compound. 

4 
dation of the receptor. Classical thought is that rapid replen­
ishment of the surface antigen is required to enhance the 
likelihood of success of a therapeutic agent. Despite this, 
Conjugate J has been found to be particularly efficacious. 

The selection of sulfo-SPDB as the linker is also a key 
aspect of the invention. Sulfo-SPDB was selected to balance 
the toxicity of the drug moiety by ensuring intracellular 
metabolism of the drug moiety inside the cell. However, 
sulfo-SPDB conjugates, when metabolized i ntracellularly, 
generate three metabolic products (lysine-N(epsilon)-sulfo­
SPDB-DM4, DM4, and S-methyl-DM4), two of which are 
capable of promoting by-st.ander cell killing of neighboring 
cells through the delivery of free drug (DM4 and S-methyl­
DM4), which can also increase toxicity through non-specific 
killing of normal cells. Due to the expression rates of the 
antigen, this effect was balanced, thereby ruming a perceived 
disadvantage into an advantage of the conjugate of the present 
iuvention. Further, sulfo-SPDB was selected overothercleav­
able linkers, such as SPDB and SMCC, due to its superior 
efficacy in some nunor models as well as toxicity consider­
ations. 

Despite significant engineering and conjugation chal­
lenges, the conjugate of the present invention surprisingly 
enables cancer treatments that effectively target a specific cell 
population and delivers a powerfol cytotoxin while mitigat­
ing damage to healthy tissue in a moderately expressed anti­
gen that plays a pivotal role in cancer progression. 

One aspect of the invention is the aforementioned Conju­
gate 1. The invention also relates to a compound wherein the 
cell binding agent further comprises a variable heavy amino 
acid sequence of: 

(SEQ ID NO 7 ) 
EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGI SWVRQAPGQGLEWMG 

WVSTYNC;DTNYAQKFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCAA 

VLGYYDSIDGYYYGMDVWGQGTTVTVSS 

and a variable light ami110 acid sequence of: 

111e selection of a suitable target antigen is a key aspect of 
the present invention. The target antigen of the invention is 
FGFR3. Aberrant receptor tyrosine kinase (RTK) signaling 40 
plays a pivotal role in cancer formation as well as cancer 
progression. Fibroblast growth factors (FGFs) and their cog­
nate receptors (FGFRs) are a part of the RTK family. FGFs 
and FGFRs play critical roles during embryonic develop­
ment, tissue homeostasis and metabolism. Aberrant activa­
tion of FGFR3, through mutation, the generation of chromo­
somal fusions, or overexpression, has heen directly linked to 
cancer with activated FGFR3 overexpression sufficient to 
induce oncogenic transformation. 

(SEQ ID NO S) 

45 
QSVLTQPPSLSVAPGKTATFTCGGNNIGDKSVHWYRQKPGQAPVLVMYL 

Despite the prominence FGFR3 signaling pathways play in 50 
the treatment of cancer, FGFR3 is an unlikely antigen selec­
tion for the development of a conjugate therapy. For a conju­
gate to be effective, robust target expression on the tumor cell 
is commonly considered an essential requirement. Although 
FGFR3 is antigen positive, its over-expression on tumor cells 55 

versus nonnal cells is moderate; it is not expressed at an 
antigeu level understood in the art to be necessary for and 
considered advantageous for typical conjugates, including 
those c urrently approvedl by the FDA. Given the modest 
expression levels of FGFR3, Conjugate 1 is unexpectedly 60 

efficacious. Activating mutations and fusions ofFGFR3 have 
also been identified that further elicit unexpected efficacious­
ness of Conjugate 1. 

Accordingly, engineering Conjugate 1 to include Antibody 
J as the cell binding agent is key aspect of the present inven- 65 
tion. As the cell binding agent of Conjugate 1, Antibody J 
binds to the receptor and induces internalization and degra-

DTERPSGIPERMSGSNFGNTATLTI TRVEAGDEADYYCQVWDSGSDHVV 

FGGGTKLTVLG . 

The invention relates to a compound wherein the cell bind­
ing agent further comprises a lig]lt chain comprising the 
amino acid sequence of SEQ ID NO: J 0 and a heavy chain 
comprising the amino acid sequence of SEQ ID NO: 9. The 
iuvention also relates to the compound wherein the cell bind­
ing agent fort her comprises two light chains each comprising 
the amino acid sequence of SEQ JD NO: 10 a nd two heavy 
chains each comprising the amino acid sequence of SEQ JD 
NO: 9. 

Jn one aspect of the invention, the compounds have a drug­
to-antibody ratio or as used herein "DAR", of2.0 to 5.0. Jn 
another aspect of the invention, the compound has a DAR of 
3.5:!:0.5. 

The invention also relates to a phannaceuticaJ composition 
comprising the aforementioned compounds together with a 
pbamiaceutically acceptable carrier, diluent or excipient. The 
phannaceutical composition may farther comprise an addi­
tional pbannaceutical agent. 
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One aspect of the invention is the compound for use in 
therapy. Another aspect is the compound for use in treating 
cancer. 

In another aspect, the invention is the compound for use in 
treating cancer in a patient having a level of FGFR3 expres- 5 

sion that is greater than the level of FGFR3 expression in a 
controil population. Jn one aspect, the control population com­
prises at least one individual not suffering from cancer. 

lo another aspect, the invention is the compound for use in 
treating cancer in a patient, wherein the patient has an JO 

elevated level of FGFR3 expression and the treatment com­
prises determining whether or not the patient has an elevated 
level ofFGFR3 expression by ex vivo or in vitro determining 
the level of FGFR3 expression in a biological sample of the 

15 
patient and comparing the level of FGFR3 expression in said 
sample with the level of FGFR3 expression in a control 
sample. 

6 
consisting of an anti-angiogenic agent, a chemotherapeutic 
agent, an<l an anti-neopla~ LiG agent. In one a~peGl, the an ti­
neoplastic agent is cisplalin. 

One aspect of the invention is a method of treating cancer 
in a patient, comprising the steps: ( 1) measuring the expres­
sion level of FGFR3 (SEQ ID NO 11) in a sample taken from 
the patient, wherein the sample is selected from the group 
consisting of blood, sernm, plasma, urine, and tissue, and (2) 
ad.ministering lo the patient the compound £f the FGFR3 
expression level is above the FGFR3 expression level found 
in a cont rol population. 

One aspect of the inventi.on is a method of treating cancer 
iu a patient, comprising the steps: (1) detem1ining the pres­
ence of an anomaly in a sample taken from the patient, 
wherein the anomaly is: (a) a mutation of FGF R3 (SEQ ID 
NO 11), wherein the mutation is selected from the group 
consistiug ofS249C, R248C, Y373C, Y375C, and combina­
tions thereof, (b) a fusion ofFGFR3-TACC3, or (c) a combi­
nation of(a) and (b), and wherein the sample is selected from Jn one aspect, the control sample is a biological sample 

from an individual not su.ITering from cancer. 20 the group consisting of blood, semm, plasma, urine, tissue, 
tumor cells, tumor tissue samples, c irculating tumor cells, and 
circulating DNA, and (2) administering to the patie nt the 
compotU1d if the anomaly is present. 

Io a further aspect, the biological sample of the patient is 
selected from the group consisting of blood, semm, plasma, 
urine and tissue. In a still further aspect, the control sample is 
from the same source as the biological sample of the patient. 
For instance, if the biological sample from the patient is a 25 

blood sample, the control sample is also a blood sample. 
In another aspect, the invention is the compound for use in 

treating cancer in a patient having (a) a mutation of FGFR3 
(SEQ I D NO 11), whereiu the mutation is selected from the 
group consisting of S249C, R248C, Y373C, Y375C, and 30 

combinations thereof; (b) a fusion ofFGFR3-TACC3; or (c) 
a combination of (a) and (b). 

In another aspect, the invention is the compound for use in 
treating cancer in a patient having (a) a mutation of FGFR3 

35 
(SEQ ID NO 11 ), wherein the mutation is selected from the 
group consisting of S249C, R248C, Y373C, Y375C, and 
combinations thereof; (b) a f1.1sion ofFGFR3-T4.CC3; or (c) 
a combination of (a) and. (b), and the treatment comprises 
determining whether or not the patient has (a) a mutation of 4o 
FGFR3 (SEQ ID NO 11) , wherein the mutation is selected 
from the group consisting ofS249C, R248C, Y3 73C, Y375C, 
and combinations thereof; (b) a fusion ofFGFR3-TACC3; or 
(c) a combination of(a) and (b), by ex vivo o r in vitro deter­
mining the presence of (i) one or more of the S249C, R248C, 45 

Y3 73C, Y37 SC mutations; (ii) a fusion ofFGFR3-TACC3; or 
(iii) a combination of (i) and (ii) in a biological sample of the 
patient. 

In a further aspect, the biological sample of the patient is 
selected from the group consisting of blood, sernm, plasma, 50 
urine, tissue, tumor cells, tumor tissue samples, circulating 
tumor cells, and circulating DNA. 

In some aspects, the cancer is bladder caucer or multiple 
myeloma. 

In another aspect, the compound may be administered 55 

simultaneously, separately or sequentially whh another anti­
cancer treatment. The anti-cancer treatment is selected from 
the group consisting of an anti-angiogenic agent, a chemo­
therapeutic agent, and an anti-neoplastic agent. In one aspect 

One aspect of the invention is a method of treating cancer 
in a patient, comprising the steps: (1) detennining the pres­
ence of a S249C mutation of FGFR3 (SEQ ID NO 11) in a 
sample taken from the patient wherein the sample is selected 
from the group consisting of blood, semm, plasma, urine, 
tissue, tumor cells, ttunor t issue samples, circulating tumor 
cells, and circulating DNA, and (2) administering to the 
patient the compound if tbe S249C mutation is present. 

One aspect of the invention is a method of treating cancer 
in a patient, comprising the steps: (1) detem1ining the pres­
ence of a R248C mutation of FGFR3 (SEQ ID NO 11) in a 
sample taken from the patient wherein the sample is selected 
from the group consisting of blood, sernm, plasma, urine, 
tissue, tumor cells, tumor tissue samples, circ.ulating tumor 
cells, and circulating DNA, and (2) administering to the 
patient the compou.nd if the R248C mutation is present. 

Another aspect of the invention is a method of treating 
cancer in a patient, comprising the steps: (I) detennining the 
presence of a Y373C mutation ofFGFR3 (SEQ ID NO 11 ) in 
a sample taken from the patient wherein the sample is selected 
from the group consisting of blood, semm, plasma, urine, 
tissue, tumor cells, tumor tissue samples, circulating tumor 
cells, and circulating DNA, and (2) administering to the 
patient the compound if the Y373C: mutation is present. 

Another aspect of the invention is a method of treating 
cancer in a patient, comprising the steps: (1) determining the 
presence of a Y375C mutation ofFGFR3 (SEQ ID NO 11 ) in 
a sample taken from the pat ie nt wherein the sample is selected 
from the group consisting of blood, sernm, plasma, urine, 
tissue, tumor cells, tmnor t issue samples, circ ulating tumor 
cells, and circulating ONA, and (2) administeriug to the 
patient the compound if the Y375C mutation is present. 

. .L\nother aspect of the invention is a method of treating 
cancer in a patient, comprising the steps: (I) detennin.ing the 
presence of a fusion of FGFR3-TACC3 in a sample taken 
from the patient wherein the sample is selected from the 

of the invention, the anti-neoplastic agent is c isplatin. 
111e invention also relates to a method of treating cancer in 

60 group consisting of blood, semm, p lasma, urine, tissue, tumor 
cells, tt1mor tissue samples, circulating tt1mor cells, and cir­
culating DNA, and (2) administering to the patient the com­
pound if the fusion ofFGFR3-TACC3 is present. 

a mammal, comprising administering to said mammal inneed 
thereof an effective amount of the compound wherein the 
cancer is selected from the group consisting of bladder or 
mult iple myeloma. The method may further comprise admin- 65 
isteriog another anti-cancer treatment to said manm1al 
wherein said anti-cancer treatment is selected from the group 

One aspect of the invention is a method for detem1ining 
whether a subject having a cancer is a candidate for the 
compOUJ1d comprising ex v ivo or in vitro detennin.ing the 
level ofFGFR3 (SEQ ID NO 11) expression in a sample ofl'he 
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subject, wherein the sample is selected from the group con­
sisting ufbluud, serum, plasma, urine, and li:>sue, wherein an 
increase in the level of FGFR3 expression as compared with 
the leve l ofFGFR3 expression in an individual not suffering 
from cancer, is indicative that the subject is a candjdate for the 5 

compound. 
Another aspect is a method for determining whether a 

subject having a cancer is a candidate for the compound 
comprising ex vivo or in vitro detennining the presence of an 
anomaly in a sample taken from a patient, wherein the 10 

anomaly is: (J) a mutation of FGFR3 (SEQ ID NO JJ) 
wherein the mutation is selected from the group consisting of 
S249C, R248C, Y373C, Y375C, and combinations thereof, 
(2) a fusion ofFGFR3-TACC3, or (3) a combination of(a) or 
(b), and wherein the sample is selected from the group con- 15 

sisting of blood, sernm, plasma, urine, tissue, tumor cells, 
tumor [issue samples, circulating n1mor cells, and circulating 
DNA, and wherein a detection of the mutation is indicative 
that the subject is a candidate for the compound. 

One aspect of the invention is a method for detennining 20 
whether a subject having a cancer is a ca11didate for the 
compound, comprising ex vivo or in vitro detennining the 
presence of a S249C mutation of FGFR3 (SEQ ID NO I l) in 
a sample of the subject, wherein the sample is selected from 
the group consisting of blood, sernm, plasma, urine, tissue, 25 

tumor cells, tumor tissue samples, circulating tumor cells, and 
circulating DNA, wherein a detection of the S249C mutation 
is i11dicative that the subject is a candidate for the compound. 

One aspect of the invention is a method for detennining 
whether a subject having a cancer is a ca11didate for the 30 

compound comprising ex vivo or in vitro detennining the 
presence of a R248C mutation ofFGFR3 (SEQ ID NO I I) in 
a sample of the subject, wherein the sample is selected from 
the group consisting of blood, serum, plasma, urine, tissue, 
n1mor cells, tumor tissue samples, circulating tumor cells, and 35 

circulating DNA, wherein a detection of the R248C mutation 
is indicative that the subject is a candidate for the compound. 

Another aspect is a method for determining whether a 
subject having a cancer is a candidate for the compound 
comprising ex vivo or in vitro detennining tbe presence of a 40 
Y3 73C mutation of FGFR3 (SEQ JD NO l l) in a sample of 
the subject, wherein the sample is selected from the group 
consisting of blood, serum, plasma, urine, tissue, tumor cells, 
tumor tissue samples, circulating tumor cells, and circulating 
DNA, wherein a detection of the Y373C mutation is indica- 45 

tive that the subject is a candidate for the compound. 

8 
naturally occurring or synthetic compounds. Preferably, the 
antigen is a folded polypeptide or protein. Specific ligands 
bind the protein or receptor, initiating signal transduction and 
a change iu cellular activity. Antibodies can also bind the 
antigen whlch can block ligand binding and the resulting 
signal transduction. The terms antigen, "receptor," "target" or 
"target antigen" are used interchangeably herein. 

As used herein, the tenn "anomaly" includes any change in 
the sequence of the antigen that deviates from what is wild 
type, standard, normal or expected. Anomalies include 
genetic anomalies. Anomalies include mutations of all types 
and fusions. 

As used herein, the tenn "mutation" includes changes in 
the nucleotide sequence of the genome inclurung changes in 
the amino acid sequence of the antigen. 

As used herein, the tenn "fusion" includes proteins created 
th.rough the joining of two or more genes wh.ich originally 
coded for separate proteins. Fusion genes are commonly cre­
ated when a chromosomal trans location replaces exons of one 
gene with intact exons from a second gene. Th.is creates a 
single gene which can be transcribed, spliced, a nd translated 
to produce a fw1ctional fusion protein. 

Overexpression of wild type FGFR3 is sufficient to induce 
oncogenic transformation. Aberrant activation resulting in 
constitutive, ligand independent activity of FGFR3 (SEQ ID 
NO: 11 ), through mutation, has been directly linked to cancer. 
Identified mutations include S249C, R248C, Y373C, and 
Y3 7 5C. Several fusion proteins that splice exons of the target 
FGFR3 with exons of the transfom1ing acidic coil coil protein 
3 (TACC3), as used herein as "FGFR3-TACC3 fusion" have 
been identified in nwnerous cancers. These mutations and 
some fusions as seen in Table 5 render FGFR3 hypersensitive 
and thus more receptive to the conjugate of the present inven­
tion. 

As used herein, the term "overexpression" includes the 
excessive expression of a gene wherein the gene produces an 
elevated level of its product including one or more receptors, 
which is associated with increased receptor activation and 
signaling. A cancer which "overexpresses" an antigenic 
receptor is one which has s ignificantly higher levels of the 
receptor at the cell surface as compared to noncancerous cells 
of the same tissue. Receptor overexpression may be deter­
mined in a diagnostic or prognostic assay by evaluating 
increased levels of the receptor protein present on the surface 
of the cell via an immunohlstochemistry (IHC) assay, or 
measuring the levels of receptor-ending nucleic acid in the 
cell via fluorescent in situ hybridization (FJSH), southern 
blotting, northern blotting, or polymerase chain reaction 
(PCR). 

Overexpression is not a finite limit but rather a continuum. 
Receptor cell surface expression or relative receptor cell sur­
face density can be measured by median fluorescence inten­
sity (MFJ). For example FGFR3 cell surface expression pre-

Another aspect is a method for determining whether a 
subject having a cancer is a candidate for the compound 
comprising ex vivo or in vitro determiillng the presence of a 
Y375C mutation ofFGFR3 (SEQ JD NO 11 ) in a sample of 50 
the subject, wherein the sample is selected from the group 
consisting of blood, serum, plasma, urine, tissue, n1mor cells, 
tumor tissue samples, c irculating n1mor cells, and circulating 
DNA, wherein a detection of the Y375C mutation is indica­
tive that the subject is a candidate for the cornpound. 

Another aspect is a method for determi11iJ1g whether a 
subject having a cancer is a candidate for the compound 
comprising ex vivo or in vitro determining the presence of a 
fosiou offGFR3-TACC3 in a sample of the subject, wherein 
the sample is selected from the group consisting of blood, 60 

senun, plasma, urine, tissue, tumor cells, n1mor tissue 
samples, circulating tumor cells, and circulating DNA, 
wherein a detection of the fusion ofFGFR3-TACC3 is inruca­
tive that the subject is a canilidate for the compound. 

55 seuts at 11 ,000 receptors in the bladder cancer cell line 
BFTC-905 (wild type) and 16,000 FGFR3 re<:eptors in the 
RTI I 2 bladder n1mor cell line (wild type and FGFR3-TACC3 
fusion receptors). (See Table 5.) Kadcyla®, also known as 

As used herein, the tenn "antigen" includes a protein 65 
located on a cell's surface. Antigens can include polypep­
tides, carbohydrates, nucleic acids, lipids, haptens or other 

TOMI , one of two approved conjugates in the U nited States, 
targets HER-2 which averages 2 million receptors in meta­
static breast nunors. (Lohrisch, et al., Seminars in Oncology, 
Vol 28,No 6, Suppl 18: 3-11 (2001)).AlthoughFGFR3 can be 
overexpressed, the quantity of FGFR3 protein expression is 
moderate and the n1mor-normal differential expression is not 
as significant when compared to the quantities of other can­
cer-related proteins such as HER-2, which are considered 
l1ighly overexpressed. 
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The tem1 "conjugate" as used herein refers to a dmg moiety 
or a derivative thereof that is linked to a cell binding agent 
(e.g., an antibody or fragment thereof) and is defined by a 
generic fonuula: (D-L),,-R, wherein Dis drug moiety, Lis 
linker, R is cell binding agent comprising antibody or anti- 5 

body fragment and n is an integer which identifies the number 
of dmg moieties and linkers attached to each cell binding 
agent. A conjugate is also known as an "immunoconjugate," 
an "antibody drug conjugate" or an "AOC". 

11le conjugate of the present invention is a monoclonal JO 

antibody-maytansinoid conjugate formed by covalent attach­
ment of available lysine residues on the anti-FGFR3 antibody 
(Antibody 1), to cleavable linkers (sulfo-SPDB) with the 
active maytansinoid (DM4) attached to the linker via disul-

15 
fide bonding. 

Conjugates are compounds that are tailored to target a 
specific cell population and deliver a powerful cytotoxin 
inside the cell. A conjugate can be considered a prodmg in 
that when it is administered, it is essentially l10ntoxic until it 20 

is intemalized into the abnonnal cell. 
The average loading for a sample ofa conjugate is referred 

to herein as the DAR, maytansinoid-to-antibody ratio 
"MAR" or "drug load." DAR, as used herein, refers to the 
number of drug molecules (e.g., a maytansinoid) that are 25 

linked or attached to a cell binding agent (e.g., an anti-FGFR3 
antibody). While the DAR has an exact value for a specific 
conjugate molecule (e.g., n in Formula (l)), it is understood 
that the value will often be an average value when used to 
describe a sample containing many molecules, due to the 30 

presence of different conjugate molecules having different 
dnig to antibody ratios. Jn one aspect the number of drug 
molecules that can be attached to a cell binding agent can 
average from about 1 to about 10. In one aspect of the i.nven-

35 
ti on, the DAR averages 2 to 8. In other aspects of the inven­
tion, the DAR averages 2 to 5. In yet other aspect of the 
invention, the DAR averages 3 to 5. ln yet other aspect of the 
invention, the DAR averages 3 to 4. In some aspects, a DAR 
of 'about n' means the measured value for DAR is within 40 

10 
tion of cells at mitosis. This includes N2'-deacetyl-N-2'(4-
methyl -4-mercapro-J -oxopenryl )-maytansine, known as 
"DM4" (Fonnula II): 

I 
0 

Cl \ 
N 

0 

(II) 

oy(~sH 
O I Me Me 

Maytansinoids are shown to be J 00 to 1000 fold more 
cytotoxic than conventional. cancer chemotherapeutic agents. 
Although highly efficacious, maytansinoids have proven to 
be too toxic when administered to patients systemically in 
Pbase J trials. However, when administered as part of a tat·-
geted treatment such as a conjugate, the highly cytotoxic 
nature of maytansinoids is delivered directly to aberrant or 
damaged cells thus mitigating toxic, systemic effects on 
healthy cells in the body that do not express the target or 
antigen. 111e advantage is two-fold. First, greate rcytotoxicity 
allows for more efficient cell death and decreased cell viabil­
ity. Second, greatercytotoxicity may allow fora lower dosage 
to be administered with the same results to the cell. This 
provides a more potent therapeutic option for patients with a 
reduced adverse event spectmm. 

As used herein, the tenn "linker moiety" or "'l inker" refers 
to a chemical moiety that acts as a binding agent that connects 
a cell binding agent to a drug moiety. More specifically, a 
linker moiety comprises a covalent bond or atoms that 
covalently bind a cell binding agent to a drug moiety. The 

n±0.5. Jn one aspect of the invention, the DAR averages 
3.5±0.5. The anti-tumor activity of the conjugate can be more 
e:fficac ious as compared to a drng load of a lesser number of 
dmgs li11ked to the same cell binding agent, while increasing 
the number of drngs linked can improve potency, but at the 
cost of altered pharmacokinetic properties forthe cell binding 
agent. The method used for conjugation and the methodology 
and teclmiques to measure and calculate DAR may impact the 
DAR value of the compound. 

45 linker can be any bridging compound that enables metabolic 
release of the payload within cancer cells and some promote 
subsequent metabolite-dependent bystander cell killing. 
Linkers can be susceptible to or be substantiaEly resistant to 
acid-induced cleavage, light-induced cleavage, peptidase-in-

Consistency and reproducibility of the OAR ensures deliv­
ery of a consistent dose and phanuacokinetics for a specified 
ADC. A low DAR can result in the development of a conju­
gate with lower cytotoxic activity. However, a l1igb DAR can 
affect the affinity to the receptor, receptor binding and block­
ing activity as well as corujugate stability in vivo. 

As used herein, the term "toxin" is any substance capable 
of having an adverse effect on the grov.1h or proliferation of a 
cell, resulting in the death of a cell, inducing cell death, or in 
some maimer decreasing cell viability. As used herein, the 
term "cytotoxin" or "cytotoxic agents" includes toxins that 
are activated in the cytoplasm. 

As used herein, the terms "drng moiety," "drng" or "pay­
load" includes toxins, cytotoxins or cytotoxic agents. One 
type oif drug moiety includes the maytansine class of com­
pow1ds . 

As used herein, the term "maytansinoids," include cyto­
toxin microtubule-targeted compounds that iul1ibit prolifera-

50 duced cleavage, esterase-induced cleavage, and disulfide 
bond cleavage, at conditions under which the compotmd or 
the antibody remains active. 

The drug moiety, for example, is linked to the cell binding 
agent, io the present invention Antibody l , the anti-FGFR3 

55 antibody of the conjugate, through a disulfide bond. The 
linker molecule or crosslinking agent comprises a reactive 
chemical group that can react with lysine residues or other 
residues of the cell binding agent. The reactive chemical 
group for reaction with the cell-binding agent can be N-suc-

60 cinjlllidyl esters and N-suJfosucciuimidyl esters. Addition­
ally the linker molecule comprises a reactive chemical group, 
which can be a dithiopyridyl gronp that can react with the 
dmg moiety to fom1 a disulfide bond. 

For example, cell binding agent can be modified with 
65 crosslinking reagents and the cell binding agent containing 

free or protected thiol groups thus derived is then reacted with 
a disulfide- or tbiol-containnng maytansinoid to produce con-
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jugates. The conjugates can be purified by chromatography, 
including bur noT limited TO FIPLC, size-exclusion, adsorp­
tion, ion exchange and affinity capture, dialysis or tangential 
flow filtration. 

12 
herein as CL). Tbe light chains of human antibodies (inunu­
noglobulins) are either kappa (K) ligbt chains or lambda (I,) 
light chains . The expression VL, as used herein, is intended to 

Sulfo-SPDB or sSPDB (which are used interchangeably 5 

herein), N-succinimidyl 4-(2-pyridyldithio )-2-sulfobu­
tanoate, Formula III, is a cleavable linker that allows the 
conjugate to be cleaved inside the target cell in the cytosol due 

include both the variable regions from kappa-type light 
chains (VK) and from lambda-type light chains (V/..). The 
heavy chain can also comprise one variable domain (abbre-
viated he rein as VH) and/or, depending on the class or isotype 
of antibody, three or four constant domains (CHI, CH2, CH3 
and CH4) (abbreviated herein collectively as CH). Jn humans, to the reducing intracellular enviromnent. Formula III: 

Ov'~j]V:~ 
S03H O 

(Ill) 

sulfo-SPDB (or sSPDB) 

As a cleavable linker, s ulfo-SPDB permits enhanced by­
stander cell ki lling by the free dmg given the metabolic pro­
cessing of the conjugate to generate DM4, and S-methyl­
DM4. In the present invention, the antibody of the conjugate 
connects to the linker via a free surface exposed lysine residue 
which in turn links to the cytotoxin of the conjugate via a thio 
group. When conjugated with a maytansino id, the charged 
metabolite has decreased hydrophobicity, wllich decreases 
the activity ofMDR efflux pumps and thus provides an oppor­
tunity for increased cell killing via decreased MDR-1 speci fie 
muhidn1g resistance. 

As used herein, the expression " linked to a cell-binding 
agent" or "linked to an a11ti-FGFR3 antibody or fragment" 
refers to the conjugate mo lecule comprising at least one dmg 
derivative bound to a cell binding agent, e.g. anti-FGFR3 
antibody of Conjugate 1 via a suitable linking group, or a 
precursor thereof. 

The metabolic pathways for conjugates vary, however, 
upon internalization by target cells. Maytansinoid conjugates 
undergo rapid degradation of the cell binding component in 
the low pH lysosome, resulting in the release of metabolic 
products from the maytansinoid dmg that is attached via tbe 
linker to one amino acid (a lysine residue) of tbe cell binding 
agent. Jn the case of a disulfide linked con.jugate, such as 
sulfo-SPDB-DM4, the maytansinoid-modified lysine residue 
undergoes disulfide reduction to release the thiol-containing 
dmg, which can then undergo methylal"ion, presumably cata­
lyzed by an intracellular methyltransferase enzyme to give 
the highly potent S-methyl-maytansinoid (S-methyl-DM4) 

JO the isotypes are lgA, IgD, IgE, IgG, and lgM, with lgA and 
lgG further subdivided into subclasses or subtypes (lgA.1-2 
and IgG 1-4). The present invention includes antibodies of any 
of the aforemenl"ioned classes or subclasses. Human IgG1 is 

15 
the preferred isotype for the antibodies of the conjugate of the 
present invention. 

Three regions, called hypervariable or complementarity­
determiuing regions (CD Rs), are found in each ofVL and VH, 
wbich are supported by less variable regions called frame-

20 works (abbreviated herein as FR). Amino acid·s are ass igned 
to a particular CDR region or domain in accordance with 
Kabat convention (Kabat, et al., Sequences of Prote ins of 
lmnnmological lnterest, Fifth Edition, U.S. Department of 
Health and Human Services, NIH Publication No. 91-3242 

25 (1991)), Chothia convention (Chothia, et al., J Mol Biol. 
1987; 196: 901 -917. Chothia, et al., Nature. 1989; 342: 877-
883), and/or Oxford Molecular's AbM antibody modelling 
software (Abhinandan, et aL, Molecular lnumU1ology. 2008; 
45: 3832-3839). Each VH and VL is composed of time CD Rs 

30 and four FRs, arranged from amino-tenninu.s to carboxy­
tem1inus in the following order: FRJ-CDR l -FR2-CDR2-
FR3-CDR3-FR4. The portion of an antibody consisting ofVL 
and VH domains is designated Fv (Fragment variable) and 
constitutes tbe antigen-bind ing site. Single chain Fv (scFv) is 

35 an antibody fragment containing a VL domain and a VI-I 
domain on one polypeptide chain, wherein the N terminus of 
one domain and the C terminus of the other domain are joined 
by a flexible linker. 

Antibody I , the cell binding agent of the conjugate of the 
40 present invention is monoclonal antibody that has a lambda 

(/..) light chain. The antibody stmcture of Conjugate l con­
tains the typical number of approximately I 00 free lysine side 
residues in positions that pem1it conjugation with minimal 
steric hindrance. lt is highly specific to both splice fonns of 

45 FGFR3 (FGFR3(IIIb) and FGFR3(IIIc)) and is internalized 
upon binding to FGFR3. However, A.ntibody 1 has a slightly 
lower isoelectric point (pl) than most antibodies which can 
affect stability as well as the conjugation process. Addition­
ally Antibody 1 induces receptor degradation upon binding to 

50 the FGF R3 receptor which is generally viewed as a disadvan­
tage. With its lower pl and lambda light chain, Antibody 1 
imparts unique challenges to the compound. Despite chal­
lenges with instability the conjugate has proven to be surpris-

or can simply result in the production of non-modified may­
tansine (DM4). This released dnig is able to d.iffuse out of the 
cell and reduce the viabi litty of neighboring cells via what bas 
been defined and described as a bystander effect. Given the 
observed target heterogeneity for most cell surface receptors, 55 

the 'bystander' phenomeno n may bean important mechanism 

ingly efficacious. 
The term "isolated" refers to an antibody, protein, peptide 

or nucle ic acid which is free or substantially free from other 
macromolecular species found in a cellular enviroml1ent. 
"Substantially free," as used herein means the protein peptide 
or nucleic acid of interest comprises more than 80% (on a 

of in vivo cell killing because all cells in a tumor population 
may not express the antigen to the same degree. 

As used herein, the term "antibody" includes inmrnnoglo­
bulin molecules comprising four polypeptide chains, two 
heavy (H) chains and two light (L) chains inter-connected by 
disulfide bonds. lndividual chains can fold into domains hav­
ing similar sizes (I I 0-125 amino acids) and stmctures, but 
different functions. Antibody may be abbreviated herein as 
"Ab." 

TI1e light chain can cornprise one var iable domain (abbre­
viated herein as VL) and/or one constant doma in (abbreviated 

60 molar basis) of the macromolecular species pr-esent, prefer­
ably more than 90% and more preferably more than 95%. 
Examples of "isolated" antibodies include an antibody that 
has been affinity purified, an antibody that has been made by 
a hybridoma or other cell line in vitro, and a human antibody 

65 derived from a transgenic mouse. 
111e tenn "naked antibody," as used herein, refers to uncon­

jugated antibody material. 
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The tenn "monoclonal antibody," as used herein, refers to 
an antibody obtained from a population uf ~ub~tantially 
homogeneous antibodies, e.g., the individual antibodies com­
prising the population are substantially identical except for 
possiblle nan1rally occurring mutations or minor post-transla- 5 

tional variations that may be present. Monoclonal antibodies 
are highly specific, being directed against a single antigenic 
site (al so known as determinant or epitope). Furthermore, in 
contrast to conventional (polyclonal) antibody preparations 
which typically include different antibodies directed against 10 

different determinants, each monoclonal antibody is directed 
against a sing le detenninant on the anl'igeo. The modifier 
"monoclonal" indicates the character of the antibody as being 
obtained from a substantially homogeneous population of 
antibodies, and is not to be constrned as requiring production 15 

of the antibody by any particular method. Monoclonal anti­
body may be abbreviated herein as "mAb." 

The term "human antibody," as used herein, includes anti­
bodies having variable and constant regions corresponding to 
human germ line immunoglobulin sequences (as described in 20 

Kabat e t al., supra). TI1e human anti bodies of the conjugate of 
the present invention may include amino acid residues not 
encoded by human gem1line inummoglobulin sequences 
(e.g., mutations introduced by random or site-specific 
mutagenesis in vitro or by somatic mutation in vivo), for 25 

example in the CD Rs. The human antibody can have at least 
one position replaced with an amino acid residue, e.g., an 
activity enhancing amino acid residue which is not encoded 

14 
binant ONA techniques we! I known to those skilled in the art. 
Fur exctmple, the frnmewurk regjuns can vary from Lhe native 
sequences at the primary stnicnrre level by several amino acid 
substitutions, terminal and intermediate additions and dele­
tions, and the like. Moreover, a variety of different human 
framework regions may be used singly or in combination as a 
basis for the humanized immunoglobulins included in the 
present invention. In general, modifications of the genes may 
be readily accomplished by a variety of well-known tech­
niques, such as site-directed mutagenesis. 

The present invention includes nucleic acid sequences that 
encode an anti-FGFR3 antibody component of the conjugate 
heavy chain, comprising any one of the VI-I regions or a 
portion t hereof, or any one of the VH CD Rs, including any 
variants thereof, as disclosed herein. The antibody compo­
nent of the conjugate of the present invention includes anti-
bodies comprising the same CDR regions of Antibody I, 
and/or the same light chain variable region and/or heavy chain 
variable region of Antibody J. 

TI1e antibodies of Conjugate I may be produced by meth­
ods known in the art. TI1ese methods include the inununo­
logical method described by Kohler and Milstein, Nature 
256: 495-497 (J 975); Laboratory Techniques in Biochemis­
try and Molecular Biology, Volume 13 (Burdon et al. eds., 
Elsevier Science Publishers, An1sterdam) irn Monoclonal 
Antibody Technology, 1he Production and Characterization 
of Roden t and Human Hybridomas (Campbell ed., 1984); as 
well as by the recombinant ONA method described by Huse 
et al., Science 246: 1275-1281 (1989). The antibodies of 
Conjugate 1 can also be obtained from libraries bearing com­
binations of VH and VL domains in the form of scFv or 
antigen binding fragment (Fab ). TI1e VH and VIL domains can 
be encoded by nucleotides that are synthetic, partially syn­
thetic, or nat11rally derived. TI1e present invention can be 

by the human gennliue inununoglobulin sequence. However, 
the term "human antibody," as used herein, is not intended to 30 

include antibodies in which CDR sequences derived from the 
germline of another mammalian species, such as a mouse, 
have been grafted onto human framework sequences. Meth­
ods of producing a "lnunan antibody," as used herein are not 
intended to include antibodies produced in a human being. 

The phrase "recombinant human antibody" includes 
human antibodies that are prepared, expressed, created or 
isolated by recombinant means, such as antibodies expressed 
using a recombinant expression vector transfected into a host 
cell, antibodies isolated from a recombinant, combinatorial 40 
human antibody library, antibodies isolated from an animal 
that is transgenic for human immunoglobulin genes, or anti­
bodies prepared, expressed, created or isolated by any other 
means that involves splicing of human inummoglobulin gene 
sequences to other DNA sequences. Such recombinant 45 

human antibodies have variable and constant regions derived 
from human germ line immunoglohulin sequences. 

35 made by phage display libraries bearing human antibody 
fragments. Other sources of human antibodies are transgenic 
mice engineered to express human immunoglobulin genes. 

Tirns, antibodies of the conjugate in the present invention 
include, but are not limited to, isolated antibodies, human 
antibodies, humanized antibodies, recombinant human anti- 50 
bodies, monoclonal antibodies, specified portions and vari­
ants th·ereof; each containing at least one CDR. 

Specificity ofanl'ibodies or fragments d1ereof can be deter­
mined based on affinity. Affinity, represented by the equilib­
rium constant for the dissociation of an antigen with an anti- 55 

body {Kv), measures the binding strength between an 
antigenic detenujnant and an antibody-binding site . Affinity 
can be measured for example by surface plasmon resonance. 

111e antibodies, or fragments thereof, of the invention bind 
to an epitope of FGFR3 located on the extracellular domain 60 

segments (hereinafter referred simply to as "domains" or 
"ECO"). The term "epitope" as used herein refers to discrete, 
three-dimensional sites on an antigen that are recognized by 
the antibodies of the invention. 

In addition to the antibodies specifically described herein, 65 
other"substantially homologous" modified antibodies can be 
readily designed and manufactured utilizing various recom-

Jt is Lmderstood that amino acid residues that are primary 
determinants of binding of single domain anti bodies can be 
within Kabat, Cbothia, AbM, or a combination thereof 
defined CDRs, but may include other residues as well, such 
as, for example, residues that would otherwise be buried in the 
VH-VL interface of a VH-VL heterodimer. 

Preferred host cells for transfom1ation of vectors and 
expression of the antibodies of Conjugate 1 are manunalian 
cells, e.g., NSO cells (non-secreting (0) mouse myeloma 
cells), 293, SP20 and C:FIO cells a nd other cell lines oflym­
phoid origin such as lymphoma, myeloma, or hybridoma 
cells. Other eukaryotic hosts, such as yeasts, can be alterna-
tively used. 

TI1e antibodies of may be isolated or purified by any 
method known in the art, including precipitation by ammo-
11ium sulfate or sodium sulfate followed by dialysis against 
saline, ion exchange chromatography, affinity or inummo­
affinity chromatography, as well as gel filtration or zone elec­
trophoresis. A preferred method of purification for the anti-
bodies of Conjugate J is Protein-A affinity chromatography. 

Maytansinoids can be synthesized by techniques includ­
ing, but not limited to, those detailed in U.S. Pat. Nos. 7,432, 
088, 7,301 ,0l 9, 7,598,375, RE39, l 51 and 7,411 ,063. 

The conjugates of the present invention can be prepared by 
a variety of methods known in the art, such as those described 
in U.S. Pat. Nos. 7,811 ,572, 8,383,122, 6,441,163, 7,368,565, 
7,811 ,572, 8,163,888, and US application publications 2011/ 
0003969, 201 l/01663 19, 2012/0253021 and 2012/0259100. 

.>\n alternative way to prepare the conjugates of the present 
invention is to concentrate the antibody to 30 mg/m.L and 
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can be exposed to the compounds for 4 to 5 days and the 
~Lrrviving frnclium; uf cell ~ 1m:a~ured in d irect a~~ay~ by 
known methods. JC50 values can then be calculated from the 
results of the assays. The target mediated cytotoxic activity of 

5 Conjuga te 1 can also be evaluated by using cell lines that 
express different levels of the FGFR3 antigen. 

diafilter into reaction buffer (50 mM EPPS, 20 mM sodium 
cbluriue, 2 mM EDTA, pH 8.2) for 10 diavulume~, an<l further 
concentrate to 45 g/L. A 1.2 molar ratio of DM4 (12 mM) 
relative to sulfo-SPDB (IO mM) is reacted with a 4 .68 molar 
ratio of sulfo-SPDB relative to antibody in 167 mM EPPS, 
66.7 mM NaCl, 2 mM: EDTA, pH 8.2 and 70.0% (v/v) DMA. 
The in-siru reaction is carried out for 10:!:4 hours at 20:t3° C., 
then added to the antibody with OMA to achieve a final 
antibody concentration of20 mg/mL in 50 mM EPPS, 20 mM 
NaCl, 2 mM EDTA, pH 8.2:t0.2 and 5.0% OMA (v/v). The 10 

conjugation reaction is carried out at 20.0:t3.0° C. for 16:t8 
hours. A:fler reaction, the conjugation mixture is rapidly pH 
adjusted to 5.0 by addition of 6.5% (v/v) of 1 M acetic acid. 
The pH adjusted mixture is concentrated to 20 mg/mL, and 
diafiltered against basal fonnulation buffer (J 0 mM Acetate, 
pH 5.0:tO.l) for 16 diavolumes. The purified conjugate is 
formulated at 5.0 mg/mL in 10 mM Acetate, 9% (w/v) 
Sucrose, 0.01 % (w/v) Polysorbate-20 (Tween-20), pH 5.0, 
using concentrated stock solutions of sucrose ( 45%, w/v) and 
polysorbate-20 (10%, w/v). 

Jn some aspects, the conjugates are capable of reducing 
tumor volume as measured by% TIC as defined more fully 
below. 

A method of treating tumor growth in a mammal by admin-
istering to the mammal an efficacious dose of a co1tjugate is 
also provided by the present invent ion. Suitable conditions 
for treatment according to the present invention involve 
nauor cells that preferentially express FGFR3. While not 

15 intended to be bound to any particular mechan.ism, the present 
methods provide for treatment of the growth of cancer cells 
including for example, those in which neoplastic growth, 
bone metastases, organ transplant rejection or an imnnme 
disorder such as an autoimmune d isease which is driven by or 

20 involves the expression of FGFR3. 
TI1e number of maytansinoid molecules bound per anti­

body molecule can be determined by measuring spectropho­
tometrically the ratio of t]1e absorbance at 252 nm and 280 
nm. Mass spectrometry enables the reproducibility of the 
conjugation process to be monitored. The average number of 
maytansinoid molecules to antibody can be, for example, 
1-10, 2 -8, 2-5, 3-5, 3-4, or 3.5:t0.5. 

To p roduce a conunercially viable conjugate product, the 
conjugation process and buffer exchange must be efficient. 
During the development of Conjugate 1, it was found that the 
compound had solubility c hallenges and tended to precipitate 
out of solution when commonl y used conjugation buffers 
were u tilized. Factors such as net surface charge and the 
isoelectric point (pl) (the point where the molecule is neutral 
or has no net charge), can alter the solubility of the molecule 
and can create a stability issue resulting in precipitation. 
Numerous attempts using a variety of methods resulted in 
conjugated material that included aggregates and precipita­
tion. Tolerance levels of aggregation and predpitation depend 
on the use of the compound; tolerance levels are often lower 
for materials intended for clinical trials or commercial pro­
duction. It is unknown which characteristic, or characteris­
tics, of Conjugate l may have caused these issues. For Con­
jugate I , conjugation at basic pH proved to be c hallenging due 

"Treatment'' or "treat," in the context of the p resent inven­
tion, refers to therapeutic treatment including slowing , less­
ening or reversing the progress of the underlying condition or 
undesired physiological change associated with a disease or 

25 disorder, or ameliorating clinical symptoms of a condition. 
Beneficial or desired clinical results include, but are not lim­
ited to, alleviation of symptoms, diminishment of the extent 
of a disease or disorder, stabilization of a disease or disorder 
(i.e., where the disease or disorder does not worsen), delay or 

30 slowing of the progression of a disease or disorder, amelio­
ration or palliation of the disease or disorder, and remission 
(whether partial or total) of the disease or d isorder, whether 
detectable or undetectable. Treatment can also mean prolong­
ing survival as compared to expected survival if not receiving 

35 treatment. TI1ose in need of treatment include those already 
with the disease. In one aspect, the present invention can be 
used as a medicament. 

In the methods of the present invention, a therapeutically 
effective amount of a conjugate of the invention is adminis-

40 tered to a manm1al or patient in need thereof. Additionally, the 
phannaceutical compositions of the invention may include a 
therapeutically effective amount of a conjugate of the inven­
tion. A "therapeutically effective amount" or "effective dose" 
refers to an amount effective, at dosages and for periods of 

45 time necessary, to achieve the desired therapeutic result. A 
therapeutically effective amount of the conjugate may vary 
according to factors such as the d isease state, age, sex, and 
weight of the individual, and the ability of the cortjugate to 
elicit a desired response in the individual. Other factors 

to the difference in ionic strength required to maintain solu­
bility of the antibody and conjugate at the reaction pH and the 
formulation pl-l. Specifically, Antibody I precipitated in low 
ionic strength buffer at basic pH used for the reaction, while 
Conjugate 1 precipitated in high ionic strength buffer at acidic 
pH used for conjugate formulation. The conjugation buffer 
required sufficient ionic strength to allow buffer exchange of 
Antibody 1 into basic pH reaction buffer, but low enough to 
allow buffer exchange of Conjugate l into acid ic pH forum­
lation ibuffer. Alternatively, dilution of the reaction mixture 
may be used to reduce ionic strength to the required level. 
Eventually, after significant engineering, it was found that 
Col~jugate 1 required a balance between pH and salt for the 
reaction to go to completion to generate a stable and active 
com pound tha I does not precipitate out of so Ju ti on nor require 
other less desirable additives or tecllJliques to maintain solu- 60 

bility. 

50 illclude administration, target site, physiological state of the 
patient, whether the patient is htmian or an animal, and other 
medications administered. Although compounds of the 
invention are particularly useful for adm inistration to 
lnu11ans, they can be administered to other mammals as well. 

55 The term mammal as used herein is intended to include, but is 
not limited to, humans, laboratory animals, domestic pets and 
faru1 aujmals. A therapeutically effective amount is also one 
in which any toxic or detrimental effects of the conjugate are 
outweighed by the therapeutically beneficial effects. 

Dosage regimens may be adjusted to provide the optiJnum 
desired response (e.g., a therapeutic response). Treatment 
dosages may be titrated using routine methods known to those 
of skill in the art to optimize safety and efficacy. Dosing 
schedules, for intravenous (i.v.) or non-intravenous adminis-

Conjugates comprised of the maytansine payload can be 
evaluated fort heir ability to suppress or kill proliferating cells 
via target mediated activity and/or nonspecifically in vitro. 
For example, cell lines such as NCI-H226, NCI-H292, and 
NCl-H322M, can easily be used for the assessment of non­
targeted cytotoxicity of the conjugate. Cells lo be evaluated 

65 !ration, localized or systemic, or combinations thereof, will 
typically range from a single bolus dosage or continuous 
infusion to multiple adminjsrrations per day (e.g., every 4-6 
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tors, including, for example , the type of antagonists, the type 
and severity ofnunor being treated and the route ofadmir1is­
tration of the antagonists. It should be emphasized, however, 
that the present invention is not limited to any particular 

hours), or as indicated by the treating physician and the 
palienl's com.Li lion. An exemplary, non-limiting rnnge for a 
therapeutically effective amount of Conjugate J is 0.1-50 
mg/kg, more preferably 3-35 mg/kg, and more preferably 
5-20 mg/kg. Dosing amounts and frequencies will be deter­
mined by the physicians treating the patient and may include 
doses from less than 1 mg/kg to over 100 mg/kg given daily, 
three times per week, weekly, once every two weeks, or less 
often. [t should be noted, however, that the present invention 
is not limited to any particular dose. 

5 method or route of administration. 

111e conjugate can be administered in combination with 
one or more other anti-cancer treatment, including but not 
limited to, an anti-angiogenic agent, a chemotherapeutic 
agent, and an anti-neoplastic agent. Any suitable anti-cancer 
agent can be used, such as a chemotherapeutic agent, radia- 15 

tion, antibody or combinations thereof. 

The conjugate of the invention, where used in a mammal 
for the purpose of treatment, is preferably formulated as 
phannaceutical compositions. Such pharmaceutical compo­
sitions and processes for preparing the same are well known 

10 in the art. See, e.g. Remington: Tbe Science and Practice of 
Pharmacy (Gennaro A., et al., eds., 19'" ed., Mack Publishing 
Co., 1995). 

Anti-cancer agents include, but are not limited to, anti­
neoplastic agents, antibodies, adjuvants, and prodrngs. The 
anti-neoplastic agents which are presently known in tbe art, or 
being evaluated, can be grouped into a variety of classes 20 

including, for example, mitotic inhibitors, alkylating agents, 
ant i-metabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topoisomerase 
inhibitors, anti-survival agents, biological response modifi­
ers, anti-hormones, and anti-angiogenic agents. Examples of 25 

alJqrlating agents include, but are not limited to, cisplatin, 
cyclophosphamide, melphaJan, and dacarbazine. Examples 
of anti-metabolites include, but are not limited to, doxornbi­
cin, daunorubiciJ1, paclitaxel, gemcitabine, ALJMTA® and 
topoisomerase inhibitors include irinotecan (CPT-11 ), ami- 30 

nocamptothecin, camptothecin, DX-8951 f, topotecan (topoi­
somerase l), etoposide (VP-I 6), and teniposide (VM-26) (to­
poisomerase II). When the anti-neoplastic agent is radiation, 
the source of the radiation can be either external (external 
beam radiation therapy- EBRT) or internal (bracby- 35 

therapy- BT) to the patient being treated. The dose of anl'i­
neoplastic agent administered depends on numerous factors, 
including, for example, the type of agent, the type and sever-
ity tumor being treated, and the route of administration of the 
agent. It should be emphasized, however, that the present 40 
invention is not limited to any particular dose or dosing regi­
men. ln one aspect, cisplatin is a preferred anti-neoplastic 
agent of the invention. 

TI1e c01~jugate of the invention could also be administered 
with antibodies and/or small molecule inhibitors that inhibit 45 

Patient expression levels of FGFR3 may be compared to 
threshold expression levels ofFGFR3. These threshold levels 
may be taken from a variety of sources, including but not 
limited t.o, animal models of cancer, patient tumor microarray 
data or levels seen in a control population including a control 
patient population. 

FGFR3 expression levels can be measured in a variety of 
methods including commercially available kits. Measuring 
FGFR3 expression levels may include, but is not limited to, 
measuring protein or mRNA. Jn one such teclmique, FGFR3 
standards or samples are added to a plate pre-coated with 
antibodies to human FGFR3 ECD to allow bind!ing ofFGFR3 
to antibodies. After washing unbound FGFR3 and other pro-
teins, a horseradish peroxidase labeled anti-FGFR3 antibody 
is added that recognizes the FGFR3 ECO. The secondary 
antibody coupled to horseradish peroxidase emits a bluish 
color when substrate is added to the wells. The in tensity of the 
color correlates to the quantity ofFGFR3 bound specifically 
to the plate. 

Jn a second such technique used to measure FGFR3 in 
tumor rissue or cells, standards generated from cells engi­
neered to stably express a predefined level of PGFR3, cells 
that are negative for FGFR3 and/or mammal or patient 
samples are prepared for immunohistochemical staining. Tis­
sues or cells are formal in fixed paraffin embedded. Fixed 
tissues are prepared for immunohistochemical staining on 
slides. S lides are incubated with primary antibodies to human 
FGFR3. After washing away unbound antibod!ies, a second-
ary antibody that binds to the primary antibody and is labeled 
with horseradish peroxidase is incubated on the slide. The 
secondary antibody coupled to horseradish peroxidase emits 
a bluish color when substrate is added to the slide. The inten­
sity of the color correlates to the quantity of FGFR3 found in 
the ti sstte slide. 

Total FGFR3-TACC3 fosion levels can be measured simi­
larly. FGFR3-TACC3 standards or samples are added to a 

and/or modulate other cell surface receptors involved in 
tumor growth or angiogenesis. The conjugate can also he 
administered in combination with one or more suitable adju­
vants, such as, for example, cytokines (IL- I 0, JL-4 and JL-13) 
or other immune modulators, such as, but not limited to, 
chemokine, tumor-associated antigens, ru1d peptides. 

In the present invention, any suitable method or route can 
be used to administer the conjugate of the invention, and 
optionally, to co-administer anti-neoplastic agents and/or 
antagonists of other receptors . .ln a combination thenipy of the 
present invention, the conjugate can be admin.istered simul­
taneously, separately or sequentially with another agent, 
including but not limited to cisplatin. The anti-neoplastic 
agent regimens utilized according to the invention include 
any regimen believed to be optimally suitable for the treat­
ment of the patient's neoplastic condition. Different malig­
nancies can require use of specific anti-tumor conjugates and 
specific anti-neoplastic agents, which will be determined on a 
patient to patient basis. Routes of administration include, for 
example, oral, intravenous, intraperitoneal, subcutaneous, or 
intramuscular administration. The dose ru1d frequency of 
dose of antagonist administered depends on numerous fac-

50 plate pre-coated with antibodies to human FGFR3 ECO to 
allow binding ofFGFR3-TACC3 to antibodies. After wash­
ing unbound FGFR3-TACC3 and other proteins, a secondary 
antibody is added that recog,ujzes the TACC3 pr,otein domains 
that are translocated to the FGFR3 protein. TI1e secondary 

55 antibody coupled to horseradish peroxidase emits a bluish 
color when substrate is added to the wells. The i utensity ofl'he 
color correlates to the quantity of FGFR3-TACC3 found in 
the plate. 

Jdentification of the patient's FGFR3 mutational stan1s can 
60 be measured in a variety of methods including commercially 

available kits. Jn one such technique, cells or tissue samples 
are lysed and the DNA is isolated. The isolated DNA is 
washed with 70% ethanol, dried ru1d resuspended ir1 water. 
DNA samples are then put in a PCR reaction with primers 

65 specifically designed to amplify the regions of the FGFR3 
gene known to conta in the mutations of interest. The resul ting 
PCR product is purified and sequenced. FGFR3 can also be 
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identified though next generation sequencing, real time PCR 
or othe r delcxtion or genomic me thods. 

Identification of the FGFR3-TACC3 fusion status can be 
measured in a variety of methods including commercially 
available kits. Jn one such technique cells or tissue samples 5 

are lysed and total RNA is isolated. The isolated total RNA is 
then used to synthesize cDNA. Specific PCR primers 
designed to amplify the region containing the FGFR3-
TACC3 fusion sequence are then used with the cDNA in a 
PCR reaction. The PCR reaction is then run on a gel used to 10 

separate PCR product. The gel is nm with standards gener­
ated from transfected cell lines harboring tbe fusion. The 
FGFR3-TACC3 fosion can a lso be detected with standard 
real time PCR and fluorescent in situ hybridization (FJSH) 
assays. 15 

20 
skilled iu the art and it is intended that such modificatio ns are 
to be included within the scope of the present invention. 

EXAMPLES 

The following examples further illustrate the invention, but 
should not be constrned to limit the scope of the invention in 
any way. Detailed descriptions of conventional methods, such 
as those employed in the construction of vectors and plas­
mids, the insertion of genes encoding polypeptides into such 
vectors and plasmjds, the introduction of plasmids into host 
cells, and the expression and determination thereof of genes 
and gene products can be obta ined from nume rous publica­
tions, including Sambrook, J. et al., Molecular Cloning: A 
Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory 
Press (1989) and Coligan, J. et al. C urrent Protocols in Jmmu­
nology, Wiley & Sons, Jncorporated (2007). 

Measurements or detection of the expression levels of 
FGFR3, mutations ofFGFR3, fusions ofFGFR3, or combi­
nations thereof, can be completed simultaneously, separately 
or sequentially. The measurements or detection can occur 
with a variety of techniques including multimodal high 
throug]1put PCR. 

Expression and Purification of HumanAnti-FGFR3 Antibod-
20 ies for Conjugate I 

The present invention also includes kits for inhibiting 
tumor growth and/or angiogenesis comprising a therapeuti­
cally effective amount of a conjugate. The kits can further 
comprise the conjugate and an additional anti-cancer agent, 
including anti-neoplastic agents or treatments, including but 
not limited to cisplatin. Alternatively, or in addition to, the kits 
can contain any suitable antagonist of, for example, another 
growth factor receptor involved in tumorgenesis or augiogen­
esis discussed infra including EGFR. The kits of the present 
invention can further comprise an adjuvant. 

For each antibody, engineer a suitable heavy chain nucle­
otide sequence, for example SEQ JD NO. 12 for Antibody 1 
into a suitable expression plasmid, for example pGSHC, and 
engineer a suitable light chain nucleotide sequence, for 

25 example SEQ JD NO. 13 for Antibody I into a suitable 
expression plasmid, such as pGSLC, by a suitable method 
such as PCR cloning. To establish a stable cell line, co­
transfect in a suitable host cell line, such as NSO or CHO cells, 
witb linearized heavy and light chain plasmids by electropo-

30 ration and culture in suitable media such as glutamine free 
Dulbecco's Modified Eagle Meditm1 with dialyzed fetal calf 
serum and glutamine synthetase supplement. Screen clones 
for antibody expression by an enzyme-linked immunosorbent 
assay (ELJSA) and select the highest producer for culture in 

Accordingly, Conjugate 1 can be used in vivo and in vitro 
for investigative, diagnostic, or treatment methods, which are 
well known in the art. Variations in the principles of invention 
herein disclosed can be made by one skilled in the art and it is 
intended that such modifical"ions are to be induded within the 
scope of the present invention. 

35 spinner flasks. Purify antibodies by a suitable method such as 
protein-A affinity chromatography. 

It is to be understood and expected that variations in the 
principles of invention herein disclosed can be made by one 

Table 1 provides the amino acid sequences and SEQ JD 
NOs of Antibody I of Conj ugate 1 of the present invention. 
All CDR sequences are determined using theAbM definition. 

TABLE 1 

Amino Acid Sequence of Antibody l of Conjugate l of the Present Invention 

SEQ 
Heavy Chain ID NO. 

CDRl GYMFTSYGIS l 

CDR2 WVSTYNGDTNYAQKPQG 2 

CDR3 VLGYYDSIDGYYYGMDV 3 

Vari able EVQLVQSGAEVKKPGASV 7 
Region KVSCKASGYMFTSYGISW 

VRQAPGQGLEWMGWVST 
YNGDTNYAQKFQGRVTV 
TTDTSTSTAYMELRSLRSE 
DTAVYYCARVLGYYDSI D 
GYYYGMDVWGQGTTVT 
VSS 

Full EVQLVQSGAEVKKPGASV 9 

Length KVSCKASGYMFTSYGISW 
VRQAPGQGLEWMGWVST 
YNGDTNYAQKFQGRVTV 
TTDTSTSTAYMELRSLRSE 
DTAVYYCARVLGYYDSID 
GYYYGMDVWGQGTTVT 
VSSASTKGPSVFPLAPSSK 
STSGGTAALGCLVKDYFP 
EPVTVSWNSGALTSGVHT 

Lig h t Chain 

GGNNIGDKSVH 

LDTERPS 

QVWDSGSDINV 

QSVLTQPPSLSVAPGKT 
ATFTCGGNNIGDKSVH 
WYRQKPGQAPVLVMYL 
DTERPSGIPERMSGSNFG 
NTATLTITRVEAGDEAD 
YYCQVWDSGSDHVVFG 
GGTKLTVLG 

QSVLTQPPSLSVAPGKT 
ATFTCGGNNIGDKSVH 
WYRQKPGQAPVLVMY L 
DTERPSGIPERMSGSNFG 
NTATLTITRVEAGDEAD 
YYCQVWDSGSDINVFG 
GGTKLTVLGQPKAAPSV 
TLFPPSSEELQANKATLV 
CLISDFYPGAVTVAWKA 
DSSPVKAGVETTTPSKQ 

SEQ 
ID NO. 

4 

5 

6 

8 

10 



US 9,375,488 B2 
21 22 

TABLE 1 - continued 

Amino Acid Sequence of Antibody 1 of Conjugate 1 of the Present I nven tion 

SEQ 
Heavy Chain ID NO . Light Chain 

SEQ 
ID NO. 

PPAVLQSSGLYSLSSVVTV 
PSSSLGTQTYICNVNHKPS 
NTKVDKRVEPKSCDKTHT 
CPPCPAPELLGGPSVFLFP 
PKPKDTLMISRTPEVTCVV 
VDVSHEDPEVKFNWYVD 
GVEVHNAKTKPREEQYNS 
TYRVVSVLTVLHQDWLN 
GKEYKCKVSNKALPAPIE 
KTISKAKGQPREPQVYTLP 
PSREEMTKNQVSLTCLVK 
GFYPSDI AVEWESNGQPE 
NNYKTTPPVLDSDGSFPL 
YSKLTVDKSRWQQGNVP 
SCSVMHEALHNHYTQKSL 
SLSPGK 

SNNKYAASSYLSLTPEQ 
WKSHRSYSCQVTHEGST 
VEKTVAPAECS 

Method of Conjugation ofC01tjugate I 
The co1tjugate of the present invention can be prepared by 

a variety of methods known in the art, such as those described 
in U.S. Pat. Nos. 7,811,572, 8,383,122, 6,441, 163, 7,368,565, 25 

8,163,888, and US application publication Nos 2011/ 
0003969, 201110166319, 2012/0253021 and 2012/0259100. 
The above disclosed methods vary in the aimount of yield, 
purity, monomers, aggregates, percent of free Maytansinoid, 
fragmentation, etc. that results. Selection of an appropriate 30 
conjugation method depends on the requirements of the end 
user. 

In one aspect of the invention, conjugate Antibody 1 to 
DM4 using the sulfo-SPDB linker using the general method 
set forth in 2012/025302] for the "one-step" process. More 35 

specifically, concentrate the Antibody 1 to 10 mg/mL and 
diafilter into reaction buffer. Mix Antibody 1 at 10 mg/mL 
with 5 .6 moles DM4 relative to antibody in buffer with 50 
mM 4-(2-Hydroxyethyl)-l-piperazinepropanesulfonic acid 
(EPPS), 20 mM sodiwn chloride, 2 mM EDTA pH 8.2 supple- 40 
mented with 9% OMA (v/v). Conjugate Antibody 1 in th.is 
mixture by adding 5 .1 moles of sulfo-SPDB and react at 15° 
C. for 20 hours. Adjust the pH of the conjugation mixture to 
5.0 with acetic acid, concentrate to 20 mg/mL, diafiltered 
against 12 diavolumes of buffer containing 10 mM sodium 45 

acetate at pH 5.0. Fomrnlate the conjugate at 5.0 mg/mL in 
hu'ffer containing 10 mM acetate, 9% sucrose (w/v), 0.01% 
(w/v) polysorbate 20, pH 5.0. 
UV Determination of DAR of Conjugate 1 

Evaluate the DAR of DM4 to Antibody I in Conjugate 1, 50 
using Conjugate 1 material as prepared above using ultravio-
let absorption. 

Calculate DAR by measuring the absorption of the conju­
gate at 252 mu and 280 nm. Using the extinction coefficient 
for both DM4 and the antibody at these wavelengths, the 55 

concentration of total DM4 and antibody in the solution is 
measured. The DAR is defined by the ratio of moles of DM4/ 
moles of antibody. 

Determine sample concentration using a Beckman 
Cou.lter® DU800 spectt·ophotometer by measuring the 60 

absorption of the conjugate solution at 280 run and 252 nm in 
a 1 cm pathlength quartz cuvette. Record a measurement in a 
non-absorbing region (320 nm) to assure that light scatter 
does not impact the absorption reading at the target wave­
lengths . Dilute samples with buffer such that the 280 nm 65 
absorbance reStllt is in the linear range of the instrument 
(absorbance target 0.7-1.5 (or 0.5 to 0.9 g/L)), and the appro-

priatedilution factor is used in the concentration calculation. 
Determine concentration by the following equations: 

M olar concentration of DM4, Co.t14(M ): 

A252 - 0.35 x A1so 
Co.11•(M) = 24166 

M olar concentration of Co nj ugate 1, C,(M): 

A2so - 5323 x Co.11<1 
C,.,(M) = 240,360 or 

4.89 xA2so - Ais2 
r.,.,(M ) = 1,091,234 

Concentration of Con jugate 1, CA (mg/mL): 

C,., (mg/mL) = C, (M ) x 145,600 

MaytansinoicJ.to· Antibody Ratio, DAR: 

CoM•(M ) 
DAR= C,(M ) 

Abbreviations: 
C0 M 4 : Concentration of DM4 
CA: Concentration of Antibody l 
DAR: Maytansinoid to antibody ratio 
A280: Absorbance at 280 lll11 

A252: Absorbaoce at 252 lll11 

e280 : Extinction coefficient at 280 nm 
E 252 : Extinction coefficient at 252 mu 

Constants for DM4: 

Equation (l J 

Equation (2) 

Equation (3) 

Equation (4) 

EDM4 252: 26010 M- 1cm- 1 

Eo M 4' 280 : 5323 M-1c111- 1 

Exti1{ction coefficient ratio 252nm/2801m1, e25/ e280 : 4.89 
Molecular weight: 780.4 glmol 

Consta1lts for DJ I antibody: 
EA,2 80 : 1.7 mL/(mg*cm) or 240,360 M- 1cm- 1 

Extinction coefficient ratio 252 nm/280 run, e25,/E280: 0.35 
Molecular weight: 145.6 kDa 
Equation 1 determines tJ1e concentration of DM4 in the 

solution by subtracting the absorption due to the antibody at 
252 nm. Equation 2 determines the concentration of the anti­
body by subtracting the absorption due to the DM4. DAR is 
determined by calculating the ratio of the DM4 and antibody 
concentrations (equation 4). 

Determine the monomer by size exclusion HPLC, in iso­
cratic mode with J 70 mM potassium phosphate, 212 mM 
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potassium chloride, pH 7 .0, supplemented with J 5% (v/v) 
isopropanol. Inject 150 µg of the conjugate. Monitor the 
elution at 280 mu. Calculate aggregates as the sununed area of 
all peaks eluting before the main peak. Calculate low molecu­
lar weight species as the summed area of all resolved peaks 5 

eluting later than the main peak. 

Measure free maytansinoid levels by dua l colunm SEC/ 
reverse phase HPLC. Prepare conjugate solution with 20% 
acetonitrile, incubated at room temperature for 30 minutes, 10 
and stored at 5° C. prior to analysis. Inject the conjugate onto 
a size exclusion co lurru1 (SEC), where the conjugated anti­
body is washed tlU'Ough the column. Once the conjugate is 
eluted, redirect the column effluent to a C-18 coltunn where 
the rernaiuing small molecules bind, and a re e luted by a 1s 
gradient program (20% acetonitrile with 0.1% TFN80% 
water with 0.1 % TFA) over 35 minutes. Sum the peak areas. 
Determine the DM4 content using the slope from a standard 
curve. Percent free maytansinoid is the ratio of moles of free 
DM4 (determined by this dual colunm HPLC method) over 20 

moles of total DM4 (determined by the UV DAR method) 
multiplied by I 00. 

Yield 
Coucentr~rion 

OAR (UV) 

TABLE 2 

DAR 

Free Maytansinoid (% vs. total DM4) 

25 

89.2% 
4.9 
3.5 30 
0.7% 

24 
TABLE3 

Conjuga1e I Binding Kinetics il!ld Affinity to human FGFR3(1Ilb) 

Antigen K
0
., (t/Ms) K0.o.(l /s) K0 (M) 

huFGFR3(Illb) (2.27 ± 0.001) x 105 (1.87 " 0 .13) x (8.23 ± 0.59) x 
10-4 10-•0 

Accordingly, conjugation does not alter the ligand binding 
functionality of the naked, non-conjugated antibody. 
Enzyme-Linked Jmmuno Absorbent (ELJSA) Assays 
Conjugate 1 Blocking of FGF 1 Ligand Binding to Human 
FGFR3( IIlb) 

Spot coat a standard 96 well Multi-Array® plate (Meso 
Scale Discovery® (MSD®) #LI SXA-6) with 100 ng per well 
ofbumaJ1 fGfR3(1Ilb)-Pc (5 ~LL/well of20 µg/mLsolution in 
PBS), cover and incubate overnight at room teJnperan1re. To 
block non-specific binding in the wells, add 150 ~LL of 5% 
MSD® Blocker A (R93BA-1) to each well and incubate for 1 
hour at room temperan1re. In a separate 96 well ELISA plate, 
prepare 1 :3 serial dilutions of test articles starting at 1 µglmL 
in PBS, 0.05% Tween® 20 (PBS-T), 1% BSA. Discard the 
blocker and transfer 30 µL per well of these dilutions into the 
appropriate wells oft he coated and blocked MSD® pla te and 
gently agitate for 1 hour at room temperature. Decant the 
plate and wash twice with 200 µL/well PBS-T. Add 30 µL per 
we.II ofl ~Lg/mL mthenium-labeled FGFJ in PBS-I, J % BSA, 
I 0 µglmL heparin (Sigma cat # H3 149-50KU) to the plate and 
gently agitate for 1 hour a t room temperatllfe in the dark. 
Decant the plate again and wash twice with 200 µL/well 
PBS-I. After washing, add 150 ~LL of J xMSD® Read Buffer 
(MSD®, #R92TC-2) to each well. Upon electrochemical 
stimulation, mthenium labe l on the bound FGF-1 emits lumi-TI1e DAR of a representative lot of Conjugate 1 was 

3.5:!:0.5. 

Binding Kinetics and Affinity to Human FGFR3 Analysis by 
Surface Plasmon Resonance Assay (Biacore®) 

Determine binding affinity and binding stoichiometry to 
human FGFR3(IIIb),a splice form ofFGFR3, using a surface 
plasmon resonance assay on a Biacore® T200 instrument 
primed with running buffer and analysis temperature set at 
25° C. Use a CMS chip containing iimnobilized receptor 
huFGFR3(IIIb) (generated using standard NHS-EDC an1ine 
coupling) on 2 flow cells. Prepare samples of Conjugate 1 by 
2 fold seria l dilutions starting at 60 nM, 6 dilutions total i11to 
nUlJling buffer. Immobilize receptor at 2.5 ~tg/mL (55 RU). 
Each analysis cycle consists of: (I) sample injection at 30 
µL/min with 180 sec contact time, (2) dissociation by injec­
tion of buffer for 900 sec at 30 ~LL/min, (3) regeneration in a 
0.5% solution ofSDS contact time 30 sec at a flow rate of 40 
µL/min. Process data using standard double-referencing and 

35 nescent light at 620 nm. Detect ECL signa ls by a charge­
coupled device camera in a SECTOR® lmager 2400 plate 
reader (MSD®, # 1250). Plot electrochemilmninescence, 
measured as relative light units (RLU), in GraphPad Prism® 
software version 6.0. Calculate IC50 values by nonlinear 

40 regression curve fit analysis utiliz ing the software 's log [in­
hibitor] vs. response fonction. 

Conjugate 1 blocks FGFl binding to FGFR3 with an IC50 
of3.6 nM, which supports that in addition to binding FGFR3, 
Conjugate 1 is also functio11 blocking in that it b locks cognate 

45 (FGFl) ligand binding to FGFR3. 
Antibody I Blocking FGF 1 and FGF9 Binding to FGFR3 

Assess the ability of Antibody I , the antibody component 
of Conjugate I, to neutralize ligand induced proliferation of 
cell lines harboring various fom1s ofFGFR3, including muta-

50 tions, fusions and wild type (WT). 

fit to a J: J binding model using Biacore® 2000 Evaluation 
software, version 4.l, to determine the association rate (k

0
,,, 

M-1s- • units), dissociation rate (k
0
.Lll s- 1 units), and Rmax 55 

(RU units). The equilibrium dissociation constant (KD) is 
calculated from the relationship of K0 =k

0
j k

0
,,. K0 is in 

molar 1t1nits. 

BaF3 is a mouse pro-B cell line that is dependent on mouse 
IL-3 for survival. When receptors are introduced into BaF3 
cells, they can proliferate in response to the receptor ligands, 
without the need for exogenous JL-3. 

Prepare BaF3 cell lines expressing either wild type or 
mutant human FGFR3 by re troviral transduction. Each li11e is 
a puromycin-resistant stable pool. Maintain cell lines in BaF3 
culture medium (containing mouse IL-3 and puromycin) at a 
cell dens ity of20,000 to 1,000,000 cells/mLand dilute every 

Antibody I has a KDof l.3x10-lO M. Conjugate I binds to 60 1-4 davs with fresh culture medium. Dilute !BaF3+FGFR3 
huFGFR3(IIIb) with an average association rate (ko,,) of cells t;sed in 3H thymidine incorporation assays to 20 to 
(2.27±,0.001 )xl05 and dissociation rate Ck0) of(l.87±0.13)x 50,000cells/mL 1to3 days !before an assay. For the assay, cell 
I 0-4. Table I shows a summary of the exper imental results culn1re density is between 100,000 and 1,000, 000 cells/mL. 
with c:alculated standard deviations from n=3 independent Initially, test FGF-1 (FGF acidic) and/or FGF-9 for dose-
experiments. Conjugate I binds to huFGFR3(]]]b) under 65 dependent stimulation of 3H thymidine incorporation in 
physio logical pH and ionic strength with a K0 of BaF3+FGFR(Jll3b) WT, +FGFR3(1Ilc) WT cells and com-
(8.23:1:0.59)xJ0-10 M. pare to BaF3+MSCV empty vector control cells. Centrifuge 
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Baf3 line-sat 1,000 rpm for 3 minutes at RT and wash 3 times 
wilb 20 mL BaF3 as~ay medium (centri fuging the ~ame way 
after each wash). Add JOO 11L of BaF3+FGFR3(11lb) WT, 
+FGFR3(lllc) WT, or +e mpty vector cell lines at 200,000 
cells/mL or 800,000 cells/mL (20,000 or 80,000 cells/well) to 5 

the inner 60 wells of 96-well tissue culture plates (BO Fal­
con™ No. 35-3072). Add 50 ~tL of 4x heparin (final concen­
tration 5 or 10 ~tg/mL) (or assay medium) to the wells. Seri­
ally dilute FGF-1 or FGF-9 (1:2-1:5) in assay medium (in 
polypropylene plates). Add 50 µL of 4xFGF- l , 4xFGF-9, or 10 

assay medimn alone, to the wells (in triplicate) . Add 25011L of 
assay medium or Dulbecco's PBS to the edge wells to reduce 
evaporation. Incubate cells for 72 hours at 37° C ., 5% C02 
and 95% RH. Add 20 ~tL ofO.l mCi/mL thymidine-[methyl-
3H) in 0-PBS (MP Biomedicals No. 2406605) per well for 15 

the last 6 hours of incubation. Freeze assay plates at - 80° C ., 
thaw a t 37° C., and harvest onto UniFilter-96, GF/C plates 
(Perkin Elmer No. 6005174) using a Filtermate™ Harvester 
(Packard). Dry UniFilter plates and add 20 ~1L of Micros­
cint-0 scintillant (Perkin Elmer No. 6013611) per well. Count 20 

incorporated 3H thymidine on the filter plates for J minute per 
well on a 1450-021 Microbeta liquid scintillation counte r 
(Wallac). To evaluate Antibody J for neutralization of FGF-1 

26 
TABLE 4 

IC50 Va lues o f Antibody 1 for Neutralizing 
FGFI or FGF9 on Wild Type or Mutant Human FGFR3 

Receptor Ligand 
lsofomv'Mutation (Concentration) 

FGFR3(Illb) WT FGF I (51.6 nM) 
FGFR3(11Jb) R241!C FGFl (5 L6 nM) 
FGFR3(lllb) S249C FGFI (51.6 nM) 
FGFR3(1Ilb) G372C FGF 1 (51.6 nM) 
FGFR3(Iflb) Y3 75C FGF 1 (51.6 nM) 
FGFR3(Illc) WT FGF I (5.16 nM) 
FGFR3(1Uc) S249C FGF 1 (5.1 6 nM) 
FGFR3(Illc) K650E FGF I (5.16nM) 
FGFR3(1Ilb) WT FGF9 (34.72 nM) 
FGFR3(11Jb) R241!C FGF9 (34.72 nM) 
FGFR3(11Jb) S249C FGF9 (34.72 nM) 
FGFR3(Illb) G372C FGF9 (34.72 nM) 
FGFR3(111b) Y3 75C FGF9 (34.72 nM) 
FGFR3(Illc) WT FGF9 (4.34 nM) 
FGFR3(Illc) S249C FGF9 (4.34 nM) 
FGFR3(11Jc) K650E FGF9 (4.34 nM) 

AVG = average; 
ICSQ = ha lf-n:t:.txirml inhibitory <:oncentn1Lion; 

ND = mJI dch::rmi.r_1t:d; 

WT = wi Id type. 
Note: 

AVGIC50 
(nM) 

4.20 
1.32 
2.17 
4 .81 
8 77 

11.86 
30.4 

8.11 
0 .40 
ND 
0.46 
ND 
1.42 
1.41 
1.50 
2.07 

or FGF-9 activity on wild type FGFR3 or mutant FGFR3, use 
constant amounts of human FGF-1 or human FGF-9 (FGF-1: 25 lCso valuee41Jculations for Antibody 1-ueutraliziugFGFL- or FGF9-ind.uced 3H-thymidine 

~Gfl1~~~;ti:~~~f3 cells express;ing bmn:-,n FGFRJ(IJ (b) w r1 fGFRJ(ll(e) WT, or 80 ng/mL on FGFR3(Illc) expressing cells, 800 ng/mL on 
FGFR3(IIIb) expressing cells; FGF-9: 100 ng/mL on FGFR3 
(JBc) expressing cells, 80-0 ng/mL on FGFR3(Jllb) express­
ing eel.ls.) These concentrations ofFGF-1 or FGF-9 provide 
for at least a 2-fold increase in 3 H-thymidine incorporation, 30 

compared to assay medinm alone. To convert concentration 
values from µg/mL to nM, use the following fonnula: 

Concentration in µg/mLxconversion factor=Concentration 
in nM w here the conversion factor is inversely proportional to 
MW (molecular weight); 6.667 is the conversion factor for a 35 

monoclonal antibody, assuming the MW is n50 kD. FGF-1: 
molecular weight= 15. 5 kD, therefore the conversion factor is 
64.45. FGf -9: molecular weight=23 kD, therefore the con­
version factor is 43. 

Centrifuge BaF3 lines (between 2 and 8 passages after 40 

gaining puromycin resistance) at J ,000 rpm for 3 minutes at 
RT and wash 3 times with 20 mL BaF3 assay medium. Add 50 
~tL ofBaF3 cells expressing FGFR301Jb) WT, FGFR3(Jllc) 
WT, FGFR3(Illb) mutants or FGFR30llc) mutants, at 400, 
000 ce lls/mL (20,000 cells/well) to the inner 60 wells of 45 

96-well tissue culture pla tes (BO FalconTM). In a separate 
dilution plate (polypropylene), dilute Antibody I or human 
lgG 1 is otype control antibody (to 4x the top working concen­
tration) in assay medium. Further serially dilute (1 :3) the 
antibodies in assay medium. Add 50 ~LL of each test concen- 50 

tration of the antibody to wells containing BaF3 cells. Test 
using triplicate wells per treatment. Instead of antibodies, add 
50 ~1L of assay medium for "medium alone" and "FGF alone" 
controils. Jncubate plates containing cell and antibody mix­
tures for 45 minutes at 37° C., 95% RI-I, 5% C02, before the 55 

addition of heparin and FG F. Add 50 µL of 4x heparin (final 
concemtratioo 10 ~tg/mL) to all wells. Add 50 ~1L of 4xFGF-l 
or 4xFGF-9 (diluted in assay medium), or assay medium 
alone, to the wells (in triplicate). Add 250 ~tL ofassay medium 
to the edge wells to reduce evaporation. Incubate cells for 72 60 

hours (cells expressing FGFR301Ic) WT or mutants) to 96 
hours (cells expressing FGFR3(Illb) WT or mutants) at 37° 
C., 5% C02 and 95% RH. Add 20 ~tL of0.1 mCi/mL thymi­
dine-[methyl-3HJ in D-PBS (MP Biomedicals No. 2406605) 
per well for the last 6 hours of incubal"ion. Harvest incorpo- 65 
rated 3 H-thymidine and count as described above using a 
1450-021 Microbeta liquid scintillation counter. 

Jn Table 4, Antibody 1, the antibody component of Conju­
gate J, effectively neutralizes ['G [' 1 and ['G ['9 ligand induced 
proliferation of cell lines harboring WT and mutated FGFR3 
receptor. 
Cytotoxicity Studies 
Cytotoxicity of Conjugate 1 on Tumor Cell Lines Overex­
pressing FG FR3 

To detennine the cytotoxjcity of Conjugate 1, establish the 
relative FGFR3 cell surface density for bladder tumor and 
multiple myeloma cell lines expressing FGFR3. 

Culture cell lines for 48 hours, harvest with Gibco® Cell 
Dissociation Buffer (enzyme-free) (Gibco® , #13151 -014), 
and cou.nt the cells. Centrifuge the cells at 1000 rpm for 5 
minutes, wash once with cold PBS, pH 7.4, and resuspend at 
2xl06 cells/mL in cold PBS, pH 7.4. Block cells with 30 
~tg/mL buman JgG in FACS (Fluorescence-activated cell sort­
ing) staining buffer (PBS, pH 7.4, 3% BSA) in a 96 well 
round-bottom plate for 1 hour on ice. After blocking, centri­
fuge the cells at 1200 rpm for 5 minutes and remove the 
supernatant. Add I 00 ~LL of FACS staining huffer to the 
unstained control wells. Add l 00 ~tL of 15 µg/mL Alexa488-
labeled Antibody 1 (used to monitor FGFR3 internalization), 
anti-KLH (non-targeted control conjugate) or chKTJ anti­
body (non-targeted control conjugate) in FACS sta ining 
buffer to the appropriate tes ting wells containing cells. Add 
the buffer and antibodies to empty wells, and then add 2 drops 
of each of the standard beads solutions from the Quantum™ 
Simply Cellulai® Beads Kit (Bangs Labs, #8168) to the 
appropriate wells. Incubate the plate in the dark on ice for l 
hou.r. Wash the cells and beads twice with FACS Wash Buffer 
(PBS, pH 7 .4, 0.5% BSA). Resuspend the cells in 50 11L 
7-Aminoactinomycin D (7-AAD) at 5 ftg/mL in FACS Wash 
Buffer, and resuspend the beads in 50 11L FACS Wash Buffer. 
Read the wells on IntelliCyt® HTFC and analyze using 
FlowJo software. Insert the Median fluorescence intensity 
(MFI) values generated by Flow Jo into the Excel spreadsheet 
provided by Bangs Lab for Antibody Binding Capacity 
(ABC) detem1ination. The reported values are a result of 
subtraction of the non-specific ABC values determined using 
the anti-KLH or cbKTI antibody from the specific ABC val-
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ues determined using the naked Antibody J (see the colunrn 
labeled "FGFR3 cell surface expression (ABC)" in Table 5). 
It is noted that the above methodology was used to detennine 
the ABC for other cell lines discussed herein that are not 
explicitly listed in Table 5. 

TABLE S 

Conjug.,,te I Cvtotoxici!l in Tumor Cell Lines 

FGFR3 cell Cytotoxicity Cytotoxicity 
TlUnorcell FGFR3 surface expression Conjugate l I so type 
line status (ABC) IC,o control IC50 

BFTC-905 WT 11,000 2.7 nM NS 
(bladder) 
UMUC-14 S249C 27,000 0.5nM NS 
(bladder) 
RT-112 WT, 16,000 1.3 nM NS 
(bladder) TACC3 

fusion 
KU-19-19 WT s4,000 NS NS 
(bladder) 
KMS-11 T(4; 14) + 120,000 0.04 nM NS 
(multiple Y373C 
myelmmt) 

NS = not s ignificant 

A trend of increasing cytotoxicity wid1 increasing expres-
sion of FGFR3 on the cell surface was observed. 111ese data 
also support increased sensitivity to Conjugate 1 in the pres­
ence of l'Gl'R3 mutations and/or fusions wl1ich results in 
enhanced cell cytotoxicity. 
Cytotoxicity Testing: AJltibody J, the Antibody Component 
of the Present Invention, can Selectively Deliver a Cytotox.ic 
Payload 

28 
gens vs .. LP-1 [t(4;14)] (wild-type) expresses -9,000 anti­
gens) evaluated. While an important component of conjugate 
cytotoxic activity is antigen density, ant igen density part­
nered wi th FGFR3 mutational stan1s may also be important in 

5 some cell lines. 

TABLE6 

Potency Correlated with 
10 FGFR3 Surface Expression and FGFR3 Mutational stants 

Cell Lines ICso(nM) 

(FG F R3 cell surface KLH-sulfo-
expression (ABC)) Antibody I Conjugate I SPDB-DM4 

15 RT112 NA 2.1 10.0 
(IJ,000) 
Cal-29 NA 10.5 NA 

(16,000) 
KMS-11 NA 0.24 A 

(120,000) 
20 OPM-2 NA 1.8 20.5 

(51,000) 
LP-I NA NA 15.7 

(9,000) 
Kato-Ill NA 5.4 19.4 

(142,000) 
25 OE-33 NA 15.0 16.8 

(25,000) 
Baf3-FGFRJ(Illb) NA 2.5 NA 

(48,000) 
Baf3-FGFR3(!Ilc) NA 5.0 NA 

(20,000) 

JO NA= ICso nOl •ltained at n.iximurn conccnlration of30 11M 
Cell line<: RTll2 (TACC3), Cal-29 Bl•dder, KMS-l l[t5(4:14, Y373 C], OPM-2, LP- I 
Multiple Mydoma, Kaio-fll Gaslric, OE-33 SCHNN, Ba!J-FGFR3(Illb), Ba!J-FGFR3 
(Ille) lrouofeoled 

Antibody 1, the antibody component of the present inven­
tion, can selectively deliver a cytotoxic payload to tumor 35 

cells. 

Bladder(RTl 12-TACC3), MM(KMS-J 1 (t(4;14)Y373C], 
OPM-2 [t(4;J4), K650E]), Gastric Kato-III and transfected 
Baf3-FGFR3(lllb ), Ba:f3-FGFR3(lllc) cell lines are sensitive 
to selective cytotoxic killing action of Conjugate I. This 
potency correlates with FGFR3 surface expression and 
FGFR3 mutational stan1s. 

Plate cells in 96 well tissue culture plates at 2500 cells per 
well in 90 ~1L of complete media and incubate for 4 hours at 
37° C. in a humidified atmosphere containing 5% C02 . Just 
prior to tbe end of this incubation, dilute the test articles with 
complete media in 3-fold series dilutions in r01md-bottom 96 
well pllates. After the 4 hour incubation, mix 10 ~1L of the 
diluted antibodies with a constant amount of the conjugated 
Fab (10 nM), add to corresponding wells in the eel I plate, and 
incubate for 96 hours at 37° C. in a humidified atmosphere 
containing 5% C02. After this incubation, remove the plates 
from the incubator and allow to come to mom temperature for 
all subsequent steps. Add 100 ~t.l of Cell Titer-Glo® reagent 
(Promega #TB288) to each well and incubate the plates for 2 
hours, protected from light. Detect luminescence signals io a 
Spectra Max® M5e Multi-Mode microplate reader. Calculate 
the experimental wells as a percent ofuntreated control wells. 
Plot data using GraphPad Prism® 6 and determine JC50 s 
using the log inhibitor vs. normalized response, variable 
slope, analysis. 

The significant cytotoxicity seen with multiple myeloma 
cell line KMS-11 [t(4;14), Y373C] OC50=0.J 1 nM) that 
expresses 120,000 antige11Ls provides validation that Antibody 
1, the antibody component of Conjugate 1, can deliver pay­
load vja engagement with FGFR3. This dana suggests that 
cytotoxic potency increases with increasing FGFR3 antigen 
density and mutational stan1s as seen when comparing across 
tbe numerous bladder nimor cell lines (RT-112 (TACC3)) 
expresses -16,000 antigens vs. BFTC-905 (wild type) 
expresses - 11 ,000 antigens) and Multiple Myeloma tumor 
cell lines (KMS- 11 [t(4; 14), Y373C] expresses -120,000 
antigens vs. OPM-2 [t(4;14), K650E) expresses-51 ,000anti-

40 Cyto tox icity Testing of Bladder Tumor Cell Lines with Con­
jugate I 

Conjugate I is cytotoxic in numerous in vitro bladder 
n1mor cell lines overexpressing various forms of FGFR3. 

Plate cells in 96 well tissue culn1re plates at 2500 cells per 
45 well in 90 ~1L of complete media and incubate for 4 hours at 

37° C. in a hmnidified atmosphere containing 5% C02 . Just 
prior to the end of this incuhation, dilute the test articles with 
complete media in 3-fold series dilutions in round-bot10m 96 
well plates. After the 4 hour incubation, add 10 µL of the 

50 diluted antibodies to corresponding wells in the cell plate and 
incubate for 96 hours at 37° C. in a humidified atmosphere 
containing 5% C02 • After this incubation, remove the plates 
from the incubator and allow iliem to come to room tempera­
ture for all subsequent steps. Add I 00 ~tL of Cell Titer-Glo® 

55 reagent (I'romega #TB288) to each well and incubate the 
plates for2 hours, protected from l ig)1t. Detect Luminescence 
signals in a Spectra Max® M5e Multi-Mode microplare 
reader. Calculate the experimental wells as a percent of 
untreated control wells. Plot data using GraphPad Prism® 6 

60 and determine JC50s using tbe log inhibitor vs. normalized 
response, variable slope, analysis. 

The results show significant cytotoxicity of Conjugate 1 
when the molecule is used to treat each of the FGFR3 over­
expressing bladder nunor cell lines (see Table 5). The com-

65 pound is slightly more potent in the UMUC-14 tumor cell 
line, wltich overexpresses FGFR3 containing a mutation in 
the ECO, which renders the receptor constin1tively active. 
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The negative control isotype matched conjugate shows no 
cytotoxidty in the::. concc::.n Lration range::.~ ~een with Conjugate 
l in any of the lines. Bladdertumorcell line KU-19-19, which 
does not overexpress FGFiR3, is included in the experiment to 
assess non-specific cytotoxicity. Cortjugate 1 is not cytotoxic 5 

to the KU-19-19 line. The results show that specific in vitro 
cytotoxicity can be induced by Conjugate l in cell lines that 
overex.press FGFR3 WT, FGFR3 mutants S249C or Y373C, 
in the absence or presence of FGFR3-TACC3 fusion recep-

30 
iug FGFR3 mutations and/or FGFR3-TACC3 fusion proteins 
in receptor trnHkking and conjugate in<lm;c::.d cytotuxicity 
may play a key role in internalization. 
Efficacy Models 

Evaluate the anti-tumor activity of Conjugate 1 in multiple 
tumor xenograft models, including both cell line and patient 
derived models, and compare to the non-conjugated naked 
antibody, Antibody 1. Controls consist of vehicle or non­
specific antibody treated controls; chKTJ o r KLH and non 

tors. 
FGFR3 ]ntemalizatfon 

10 target controls, chKTI-sulfo-SPDB-DM4 or KLH-sulfo­
SPDB-OM4. 

Perform in vitro studies employing live cell imaging, 
FLOW cytometry, and various biochemical analyses, to 
understand the relationship between FGFR3 mutational sta­
tus, surface expression, and receptor-mediated antibody 15 

internalization. Determine how these factors combine to ulti­
mately influence conjugate cytotoxicity. 

The data herein demonstrates that increased rates of 
FGFR3 internalization associate with muta6onal drivers of 
FGFR3, including S249C mutations and FGFR3-TACC3 20 
fusions, and that these anomalies correlate with enhanced 
sensitivity to Conjugate I. Quantitative analysis of antibody 
internalization is performed on a panel of cell l ines that harbor 
a variety of mutations and express varying levels of surface 
FGFR3. These cell lines include: RT-4 (TACC3 exon-4, sur- 25 

face density antibody binding capacity (ABC) of -29,000), 
UMUC-14 (S249C, ABC -27,000), RT-112 (TACC3 exon-
10, ABC - 16,000), BFTC-905 (WT, ABC -J l ,000), KU-19-

Treatment with Conjugate I exhibits anti-tumor activity 
resulting in tumor regression or stasis in a muuber of human 
bladder and multiple myeloma xenografts with a diverse 
FGFR3 antigen expression pattern. Jn each study, Conjugate 
1 shows superior anti tumor efficacy compared to naked Anti-
body 1. Treatment inhibits tumor growth by induction of 
tumor cell apoptosis as monitored by cleaved caspase 3 
iuduction. 

Utilize animal research methods approved by the Jnstitu-
tional Animal Care and Use Conuuittee and perfonued in 
accordance with current regulations and standards of the 
United S tates Department of Agriculture and the National 
Institute of Health. 

Generate xenograft models following implantation of 
hmnan bladder carcinoma or multiple myeloma cell lines 
either in HBSS or as a mixture with 50% Matrigel, or follow­
ing implantation of fresh 3-4 nun ntmor fragments into the 
flank of female immunodeficient (athymic) o r NOD/SCIO 19 (WT, ABC :S4,000), and UMUC-3 (WT, ABC :S4,000) (see 

in part Tables 5 and 6). 
Initial characterization of these lines by live cell confocal 

microscopy and Alexa488 fluorescently labeled antibodies 
demonstrates specific internalization of the anti-FGFR3 anti­
body, Antibody l , as compared to a human JgG control (ch­
KTI), in a panel of bladder cell lines. 

30 Gamma (NSG) mice. Perform n1mor fragn1ent preparation 
and implantations using asceptic teclu1iques according to the 
approved JACUC protocol guidelines. 

When tumors reach a specified size (typically 200-300 
nun3

) , randomize the tumor-bearing mice by tumor volume 

Receptor-mediated internalization of Antibody 1-Al­
exa488 (67 nM) in RT-112 cells was evident at 24 hours post 
antibody addition. In the live cell experiment, Antibody l is 
seen to internalize into the cell. 

35 and divide into one of the treatment groups, typically includ­
ing vehicle, chKTI or KLH antibody control, Antibody 1 
(naked mAb control), KLH-sul fo-SPDB-DM4 or chKTI­
sulfo-SPDB-DM4 (non-ta rgeted-co1tjugate control) and 

In parallel live cell experiments, quantify delivery of anti- 40 
body-receptor complexes to the lysosome with the use of a 
pH-activated dye (pHrodo™), which exhibits minimal fluo­
rescence at neutral pH and! increases fluorescence intensity as 
the pH drops. Significant increases in the accumulation of the 
pH-dye signal upon Antibody 1 addition, as compared with 45 

control lgG antibody, were observed and this effect is recep-
tor mediated, as control cells that do not express FGFR3 
(Baf3R2) did not yield an appreciable signal above back­
ground. 

Conjugate 1. Test articles are administered intravenously 
(i.v.) through bolus tail vein injection either on a single or 
repeated (typically weekly or every other week) dosing 
schedule . In the majority of studies, collect EDTA plasma and 
tumor tissues at specific time points to measure compound 
exposure and apoptosis markers, respectively. Detennine 
Conjugate 1 plasma concentrations using three different ELI­
SAs: one that is specific for the antibody portion of the con-
jugate (Total Assay), one that recogni7.es both the antibody 
portion and maytansine pay load (Conjugate Assay), and one 
that detects free maytansine (Free Assay). In brief, for the 
Total Assay, capntre the molecule with FGFR3(IIIb) and 
detect us ing an anti-human JgG molecule. For the Conjugate 
Assay, capn1re the molecule with FGFR3(II!b ). Detect the 
conjugate using an anti-maytansine antibody, thus this assay 
is sensitive to the payload:antibody ratio. Jn the Free Assay, 

Fluorescently label Antibody 1 and the control antibody 50 
chKTI (Antibody J -Alexa488 or chKII~Alex.a488), incubate 
these with the same panel of cell lines and anlow the labeled 
antibodies to internalize over a 48 hour time period. Harvest 
samples at 0.5, I , 2, 4, 6, 24, and 48 hours and quantify 
cell-associated fluorescence by Flow Cytometry. 

The results highlight significant differences i.n the degree 
ofiuternalization of Antibody J -Alexa488 across the panel of 
cell lines. The UMUC-14 cells harboring the S249C mutation 
internalize the most FGFR3 antibody, greater than 9-foldover 
controll in terms of both quantity and rate, while cell liJJes 60 

containing TACC3 fusions, RT-112 and RT-4, internalize 
Antibody l-Alexa488 at approximately 7-fold over back­
ground. BFTC-905, KU-1919 and UMUC-3, which represent 
low ex.pressing wild type cell lines, demonstrate little to no 
appreciable internalization of Antibody I . These data illus- 65 
trate that surface receptor density is only one detenninant of 
antibody internalization; the data emphasize that the activat-

55 first precipitate all protein from the sample using acetone 
while the free maytansine remains in the supernatant. 
Remove the supernatant and analyze in a competition ELlSA. 

Analyze collected nunor tissues for cleaved caspase-3 
using MSD®. Lyse snap-frozen tumor fragl11ents (approxi­
mately 100-2001nm3

) using the Qiageo TissueLyser II. Nor­
malize c larified lysates for protein concentration using the 
Hamilton STAR liquid handler and stamp into MSD® plates 
for analysis. Perform the MSD® CC3 according to the manu­
facnrrer's protocol using separate 384-well plates for Cleaved 
Caspase-3 as well as total Caspase-3 (express results as a ratio 
of cleaved/total). Following the blocking aud incubation 
steps, wash the plates using the Bio Tek EL406TM plate washer 
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and analyze using the Mesoscale Sector® 2400 imager. For 
<lat<J analy~es, induding 1-way ANOYA slalblical analy~i~, 

use Graphpad Prism® software. 
Measure tumor volumes with calipers and record body 

weights at least twice per week, initially, and then follow by 5 

weekly measurements. Tumor volumes are calculated by the 
formula Volume=[(Pil6)lxw2

] , wherein Pi equals 3.J 4, w rep­
resents width and 1 represents length. Determine the dumtion 
of treatment by: J) pre-determined (e.g., tennination for his-

10 
to logical analysis in mechanism of action studies), 2) a study 
endpoint is reached (i.e., statistically significant inJ1jbition of 
tumor growth is achieved, or no anti-tumor effect is apparent), 
or 3) a clinical endpoint is reached (e.g., n1mor burden is 
impacting animal welfare or survival). 

Express the anti tumor efficacy of the experimental treat­
ments as the TIC ratio (in percent and calculated as sulllllla­
rized below. 

15 

32 
randomization, dose animals with tumor xenografts (n=6 to 

12/group) with either vehicle control (10 µL/g; 10 mM Tris, 
80mMNaCI, 3.5% sucrose, 0.01%Tween-20, pH7.5), KLH, 
control Antibody I , KLH-sulfo-SPDB-DM4, or Conjugate 1. 

In these sn1dies, include a separate group of PK/PD cohort 
animals (n=4) to study the mechanism of action. In these 
sn1dies, administer a single i.v. dose of KLH-sulfo-SPDB­
DM4 dosed at 5 mg/kg or Conjugate 1 dosed at 2.5 and 5 
mg/kg and euthanize animals at 24 and 96 hours for plasma 
and n1mor tissue. Evaluate p lasma samples for the compound 
plasma concentrations, and analyze n1mor t issues for apop­
tosis markers. 

In RT-1I2 Study 1, animals with nul!lor fragment 
xeuografts (n=61group) receive a total of 2 i.v. doses sepa­

rated by a 14 day interval of either Vehicle control (I 0 ~LUg; 

10 mM Tris, 80 mM NaCl, 3.5% sucrose, 0.01% Tween-20, 
% TIC=JOOxt.Tlt.C, ift.7>0 

where /),. T=mean tumor volume of the drug-treated group 
on the :final day of the sn1dy minus mean n1mor volume of the 
drng-treated group on initial day of dosing; ti.C=mean n1mor 
volume of the control group (specified in each sn1dy) on the 

20 pH 7.5), KLH-sulfo-SPDB-DM4 (5 mg/kg), or Conjugate 1 

(5 mg/kg) following randomization. 

25 
final day of the study minus mean tumor volume of the control 

As shown in Table 8, Conjugate 1, at a dose of 5 mg/kg 

inhibits the growth of RT-112 tumors resulting in a complete 
response (CR) in 6 of 6 (100%) of animals by day 99 and 86% 
regression on day 154 (5 of 6 complete regression) following 
two i.v. doses. Of these 6 animals, 4 of 5 s1!lfViving mice 

group on initial day of dosing. Jf D,.T <O, calculate Regression 

remain nunor-free througJ1 day 21 I while observe a tumor 

30 
regrowth in a single animals. A dose of 5 mg/kg of KLH­
sulfo-SPDB-DM4 results in a CR in 2 of6 animals. 

(% Reg) instead of% TIC using the formula=JOOxD,.TfT 
initial. If a tumor achieves a ~50"/u regression, it is a partial 
response (PR). Ifundetectable, then the tumor has a complete 
response (CR). To compare nunor growth between groups, 
use a repeated-measures analysis of variance (RM ANOVA) 
through the final day to detennine the p value (P) using the 
JMP Statistical Discovery Package Cv'. 9, SAS lnstin1te Inc. 
Cary, N.C.). 

Table 7 summarizes the tumor xenograft models tested 
herein. The FGFR3 Receptor Density (ABCs) reproduced 
below were reported in Table 5. 

Jn RT-I I 2 St11dy 2, a repeat dosing efficacy study, rumor­
bearing mice generated after cell implantation (n=l21group) 
receive a tota l of 3 i.v. doses (days 13, 35 and 49) of USP 

35 
saline (10 µl/g) , Antibody 1 (10 mg/kg), KLH-sulfo-SPDB­
DM4 (5 mg/kg) or Conjugate I (5 mg/kg). Jn this study, 
Conjugate l dosed at 5 mg/kg results in 44% tumor regression 
as compared to vehicle controls (p<0.0001) on day 47 fol-

TABLE 7 

Swnmary ofXenograft Models Tested 

Tumor FGFR3 Receptor 

40 lowing 2 doses. The response is maintained more than 100 
days following the final dose where 9of 12 animals achieve a 
complete response (CR). KL H-sulfo-SPDB-DM4 dosed at 5 
mg/kg results in a TIC of 46% as compared to the saline 
control (p=0.02). Conjugate l is significantly more effica-

---------------------
45 

cious than naked -~.ntibody I where the comparator naked 
Model Type/Pathology Genetic Starus Density (ABCs) 

RT-112 Bladder FGFR3- 16,000 
UCC/R3 driver TACC3,NRAS 

UMUC-14 Bladder S249C 27,000 
ucc 

BITC-905 Bladder WT,NRAS, 11,000 
UCC/papillar TP53 

KU- l9- I9 Bladder WT <4,000 
ucc 

KMS l l Mult.iple T(4;14)+Y373C 120,000 
Myeloma 

Co1tjugate I Efficacy in a RT-I 12 Human Bladder Xenograft 
Model 

Perform three independent sn1dies in the RT-112 (FGFR3-
TAC:C:~) human hladder xenograft model to evaluate antin1-
mor efficacy and durabil ity of the response after repeated i. v. 
dosiJJgofConjugate J. RT-1J2 (FGFR3-TACC3) is a human 
bladder carcinoma cell line expressing 16,000 receptors as 
determined by FACS/BANGS analysis, which harbors the 
recently reported FGFR3-1ACC3 gene fusion. 

Randomize mice by n1mor volume when achieving an 
average tumor volume range of 220-270 nuu3

. Following the 

Antibody 1 dosed at 10 mg/kg results in a TIC of 55%. 

In RT-112 Study 3, a dose-response study (J1=81group) in 
which anti tumor efficacy of Conjugate I is evaluated at 1.25, 

50 2.5 and 5 mg/kg after a total of 5 i.v. doses (days 21 and 35 
followed by 3 weekly doses). The controls in the study are 
KLH at I 0 mg/kg, Antibody 1 at 10 mg/kg and KLH-sulfo­
SPDB-DM4 at 5 mg/kg. A cohort of PKJPD animals (n=4) 
receive a single i.v. dose of KLH-sulfo-SPDB-DM4 at 5 

55 
mg/kg or Conjugate l at 2.5 and 5 mg/kg. 

Conjugate I dosed at 2.5 or 5 mg/kg results in rumor 
regression corresponding rn 93% and 100% (at day 82) 
respectively. TI1e results show a complete response in 215 at 

60 J .25 mg/kg, and 8/8 animals each following dosing at 2.5 and 
5 mg/kg respectively, through day 166. Conjugate 1 dosed at 
1.25 mg/kg results in n1mor stasis. KLH-sulfo-SPDB-DM4 
dosed at 5 mg/kg results in n1mor stasis with complete regres­
sion in 2/7 animals and the effect was statistically significant 

65 as compared to the vehicle controls (p=0.02). Regressed 
rumors did not re-grow during the observation period (> 160 
days). 
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TABLE 8 

Summary of RT-I 12 Auman Bladder Xenograft. Model 

Total 
Dose/ Reg. 

Model N Treatment Schedule %TIC (%) CR/PR 

RT-11 2 6 Vehicle 2 (days 56 NA NA NA 
(TF) KL8- su lfo-SPDB- 25 NA 216 

(RT-112 DM4 and 70) CR 
Study I ) (5 mg/kg) 

Conjugate ! NA 86 516 
(5 mg/kg) CR 
USP Sali11e 3 (days 13, NA NA NA 

RT-11 2 12 Antibody 1 35,49) 55 NA NA 
(Matrigel+) (10 mg/kg) 

( RT-112 KL8- 46 NA 2/ 12 
Study 2) sulfo-SPDB- CR, 

DM4 3/12 
(5 mg/kg) PR 

Conjugate I NA 44 9/12 
(5 mg/kg) CR 

2/12 
PR 

RT-11 2 8 KLH 5 (days21 NA NA NA 
(Matrigel+) (10 mg/kg) and 35 

(RT-112 Antibody I followed 83 NA NA 
Srudy 3) (1 0 mglkg) by 3 

KLH - weekly 
sulfo-SPDB- doses) 6 NA 2/7 

DM4 CR 
(5 mglkg) 

Conjugate I 5 NA 2/5 
( 1.25 mg/kg) CR 
Conjugate I NA 93 8/8 
(2 .5 mglkg) CR 
Conjugate I NA 100 8/8 
(5.0 mg/kg) CR 

•comparison to the Vehicle. USP Salime or KLH control 
NA: Not Applicable 

Evaluate plasma samples for the compound plasma con­
centrations and analyze tumor tissues for apoptosis markers. 
The plasma concentration-time profile for Conjugate I shows 
dose-dependent concentrations with i. v. bolus administration 
at 2.5 and 5.0 mg/kg (12.6 and 32.5 ~tg/mL, respectively at 24 
hours) over the span of sampling times (96 hours) as deter­
mined by ELISA for Conjugate 1 and total JgG. Additionally, 
RT-112 response to Conjugate l treatment is detectable in 
tumor tissues showing a dose-dependent increase in cleaved 
caspase-3 levels indicating the possible mode of action of the 
compound. 

34 

p 

Value 

NA 
0.37* 

0.055• 

NA 
0.08• 

0.02• 

<0.0001 • 

NA 

0.86* 

0.02• 

0.03* 

0.004 . 
0.008• 

35 

groups, such that the mean tumor volume for each group is 
240-250 mm3 . Administer Antibody l and Conjugate 1 i.v. 
e ither 2 doses separated by a J 4 day interval or 4 weekly 

4o doses. The control uses either coujugate formulation buffer 
(J O 1nl\.1 Tris, 80 mM NaCl, 3.5% sucrose, 0.01 % Tween-20, 
pl-! 7.5) or non-targeted chKTJ antibodies, chKTJ-sulfo­
SPDB-DM4 or KLH-sulfo-SPDB-DM4 at 5 mg/kg. 

Jn the first study in theUMUC-14 model, Conjugate I , at a 
45 

dose of 5 mg/kg with a dose on day I 7 and 3 I post tumor 

In the RT-112 studies, Conjugate I resulted in a dose 
dependent significant efficacy resulting in complete response 50 

in the maj ority of the a11imals aud the effect was durable 
(more than 100 days). Coujugate l was significantly more 
efficacious than Antibody 1, the uaked antibody. 

implantation, results in a complete regression in JO/JO ani­
mals in the UMUC-14 xenograft. The results show that the 
n1mor-free stan1s is maintained for - 15 days. Approximately 
30 days after discontinuation of treatment nunor regrowth 
was observed. Upon retreatment of these nuuors on days 78 
and 81, Conjugate l dosed at 5 mg/kg does not decrease tumor 
size suggesting tbe development of rumor resistance. 

Conjugate 1 Efficacy in a UMUC-14 Human Bladder 55 

Xenograft Model 
Botl1 the naked Antibody 1 dosed at IO mg/kg and the 

KLH-su.lfo-SPDB-DM4 dosed at 5 mg/kg does not s ignifi­
cantly affect nuuor growth. Plasma Conjugate l levels reach 
- 87 ~tg/mL at 48 hours post dose, and observe significant 
increase in cleaved caspase-3 levels as early as 48 hours post 

In vivo efficacy of Conjugate I compared w ith naked Anti­
body l in UMUC-14 human bladder carcinoma xenografts is 
genetically distinct fmm the RT-1 12 (FGFR~-TAC:C:1) 

modeL UMUC-14 cell lines express approximately 27,000 
recepto r density as detem1ined by FACS aualysis and 
BANGS and is constitutively active given it harbors the 
S249C mutation. 

Inoculate NOD/SCIO Gamma (NSG) mice (female, 5-6 
weeks of age) subcutaneously with 5xl06 UMUC-14 cells 
suspended in 1-IBSS. Randomly assigu animals into treatment 

60 admi1J.ist ration. 
In a second study in the UMUC-14 model, tumor-free 

stan1s extends significantly following 4 weekly doses of Con­
jugate 1. Conjugate I inhibits UMUC-14 nunor growth in a 
dose-dependent manner, with 5 mg/kg achieving complete 

65 tumor regression in 8 of8 animals, 2.5 mg/kg reaching tumor 
stasis and no effect at 1.25 mg/kg. Animals remain tumor free 
for -30 days after wl1ich n1mors start to regrow. 
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TABLE 9 

Summa!Y of UMUC- 14 Auman Bladder Xenograft Model 

Total 
Model N Treatment Dose/Schedule 

UMUC- 14 10 Vehicle 2 (days 17 nnd 
(UMUC Antibody l 31) 
Srudy l) (10 mg/kg) 

KLH-
sulfo-SPOB-

OM4 
(5 mg/kg) 

Conj ug.tte J 
(5 mg/kg) 

UMUC-14 8 chl!CTI 4 (4 weekly 
(UMUC (5 mg/kg) doses) 
Srudy 2) Antibody l 

(5 mg/kg) 
chl!CTI 

sulfo-SPDB-
DM4 

(5 mg/kg) 
Conjugate 1 

(5 mg/kg) 
Conjugate 1 
(2.5 mg/kg) 
Conjugate I 
(5.0 mg/kg) 

•comparison to U1e Vehicle or dtl<. T[ control 
NA: Not Applicable 

Reg. 
%TIC (%) CR/PR 

NA NA NA 
65 NA NA 

89 NA NA 

NA 100 10/ JO 
CR 

NA NA NA 

7.1 NA NA 

99 NA NA 

77 NA NA 

13 NA 218 

NA 100 8/8 

Jn the UMUC-14 human bladder sn1dies, sigLlificant affect 
achieving 100% CR after repeated i.v. dosing was followed 
by tumor regrown. 
CoLtjugate l Efficacy in BFTC-905 FGFR3 Wild Type (WT) 
Human Bladder Xenograft Models 

36 

p 

Value 

NA 
0.15* 

0.76° 

<0.0001. 

NA 

0.28• 

0.86° 

0.31* 

<0.0001 * 

<0.0001 • 

KLH or cbKTI antibodies and non-targeted KLH-sulfo-
30 SPDB-DM4 or chKTI-sulfo-SPDB-DM4. Jn a combination 

study, administer cisplatin i.p. weekly. 

Determine the efficacy of Conjugate J in the presence of 
wild type FGFR3 expression. Inoculate NOD/SCIO Gamma 35 

(NSG) subcutaneously with 2xl06 BFTC-905 suspended in 
HBSS. After randomization, administer .t\ntibody 1 and Con­
jugate 1 i.v. on a weekly schedule. The control uses either 

Conjugate J treatment exhibits dose-dependent antitumor 
efficacy in BFTC-905 xenografls achieving tumor stasis at 5 
mg/kg, while significantly inhibiting nnuor g rowth at 1.25 
and 2.5 mg/kg. The combination of Conjugate l and cisplatin 
results in n1mor regressions with 10/ IOPR, and the effect is 
significantly greater than each monotherapy. Conjugate 1 
shows a trend for increase of tissue cleaved caspase-3 levels. 

TABLE JO 

Summruy ofBFfC-905 Human Wild Type Bladder Xenograft Model 

Total 
Dose/ Reg. p 

Model N Treatment Schedu le %TIC (%) CR/PR Value 

BFTC-905 12 KLH 4 (4 NA NA '.'IA NA 
(FGFR3WT (lOmg/kg) weekly 

S1udy l) AJltibody I doses) 83 A )IA 0.37* 
(10 mg/kg) 

KLH- 5 (5 18 A )IA <0.0001• 
sulfo-SPDB- weekly 

DM4 doses) 
(5 mg/kg) 

Conjugate l NA 16 )IA <0.0001• 
(5 rnglkg) 

chKTI NA NA '.'IA NA 
(5 mg/kg) 

Antibody I 95 NA '.'IA 0.11 • 

(5 mg/kg) 
BFTC-905 8 chKTI 4 (4 NA '<A <0.0001• 

(FGFR3WT sulfo-SPDB- weekly 

Study 2) DM4 doses) 
(5 mg/kg) 

Conjugate I 58 NA '.'IA 0 .005• 
( 1.2 5 mg/kg) 

Conjugate l 21 NA '.'IA <0.0001 • 
(2.5 m g/kg) 
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TABLE 10-contimued 

Summruv of RFTC-905 Human Wild Type B ladder Xenogmft Model 

Model N Treatment 

Conjugate 1 
(5.0 mgikg) 

BFTC-905 chKTI 
(FGFRJWT (5 mg/kg) 

Conjugate J 
(5.0 mg/kg) 

Cisplatin 
(4 mg/kg) 

Conj ug.'lte n + 
C isplatin 

•compa.rison to the c:bJ<Tl or KLH CO!DtTOI 

••Com)Xlrison to c:is:pfatin a.ud Conju~te I 
NA: Not Applicable 

To!<'ll 
Dose/ 

Schedule 

4 (4 
weekly 
doses) 

Reg. 
%TIC (%) CR/PR 

NA -23 1/8 
CR 
1/8 
PR 

NA NA NA 

7 NA J/ l OPR 

69 NA 0/ 10 

NA 67 10. JO 

In BFTC-905, human wild type FGFR3 bladder xenograf1 
cell lines express approximately 11,000 receptor density as 
determined by FACS analysis and BANGS. Conjugate 1 only 
achieved tumor stasis at the higher doses tested. In combina­
tion with cisplatin, the combination therapy of Conjugate J 
and cisplatin significantly improves the effects of Conjugate 

p 

Value 

<0.000 1 • 

NA 

<0.0001. 

<0.05• 

<0.0001 * 
<0.0001 •• 

and cbK TJ-sulfoSDPD-DM4, both dosed weekly at 5 mg/kg, 
exhibited no antitumor activity. 

25 
Conjugate I Efficacy in a KMS-1 J Human Multiple 
Myeloma Xenogra:ft Model 

1 alone, resulring in nnnor regression with 10/10 PR. The 
combination effect is more than additive as defined by the 30 
Bliss Independence Method. 

Evaluate the in vivo efficacy of Conjugate 1 in KMS-11 and 
KMS-J J LP (luciferase positive) hunrnn multjple myeloma 

(MM) x.enograft models. KMS-11 expresses !high levels of 
FGFR3 (-120,000) and carries both a chromosomal translo­
cation (t(4;14)) and a single point mutation, Y373C. KMS-
1 lLP is a derivative of the parental KMS-11 line that is 
luciferase positive and expresses higher levels of FGFR3 

Conjugate 1 Efficacy in KU-19-19 FGFR3 Negative Human 
Bladder Xenograft Models 

Evaluate Conjugate 1 in a FGFR3 negative bladder carci­
noma xenograft model, KU-19-19, to establish the specificity 
of Conjugate 1. Briefly, inoculate Nu/nu (female, 5-6 weeks 
of age) subcutaneously with KU-19-19 cells at 2xJ06 cells/ 
mouse suspended in HBSS. After randomization, administer 
Antibody 1 and Conjugate 1 i.v. on a weekly schedule. The 
control uses chKTI antibodies and non-targeted chKTI-sulfo­
SPDB-DM4. 

TABLE l l 

35 antigen (-159,000). 

lnoCtLlate NOD/SCIO Gamma (NSG) mice (female, 5-6 
weeks of age) subcutaneously with 10xl06 KMS-11 or KMS-

1 J LP cells suspended in BBSS. When rumors reach a mean 
40 n1mor volume of -300 mm3, randomly assign the animals 

into treatment groups. Administer Antibody 1 and Conjugate 
1 i.v. either once, weekly o r every other week. The control 

uses either conjugate fonuulation buffer (10 mM Tris, 80 mM 

Summary of KU-1 9- 19 FGFR3 Negarive Human Bladder Xenogra ft Morle l 

Model N Treatment 

KU- 8 ch KT! 
19-19 (5 mg/kg) 

Antibody I 
(5 mg/kg) 

chK11-
sul fo·::iPUB· 

DM4 
(5 mg/kg) 

Conjugate 1 
(5 mg/kg) 

•cQr~rp~iri~o11 lo t.he chKTI coutrvl 

NA: Not Applicable: 

Reg. 
Total Dose/Schedule % T /C (%) CR/PR 

2 (2 weekly NA NA NA 
doses) 

79 NA NA 

9 1 NA NA 

S9 NA NA 

As expected, Conjugate I dosed at 5 mg/kg on a weekly 

schedule exhibits no antin1mor effect against KU-19-19 
65 

rumors, indicating the specificity of the test article towards 

FGFR3 antigen. Likewise, the naked antibody (Antibody 1) 

p 

Value 

NA 

>0.os• 

>0.os• 

>0.os• 

NaCl, 3 .5% sucrose, 0 .01% Tweeu-20, pB 7.5) or non-tar­
geted KLH antibody and KLH-sulfo-SPDB-DM4. 

Jn KMS-11 study 1, treatment with a single dose of Con­
jugate J significantly inhibits the growth ofKMS-1 J twnors 
with initial nunor stasis followed by tumor regrowth. Analy-
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ses of collected nunor tissues indicates significant increase in 
cleaved caspase"3 levels that starts 12 hours post dose and 
peaks at 24 hours. 

weekly doses of Conjugate I results in complete response in 

2 of7 animals while 5 of7 animals achieve partial response. 

There is however significant effect with non-ta rgeted conju­

gate control with this dosing schedule. 
Conj ugate I efficacy improves significantly with a more 

aggressive dosing schedule. In KMS-11 studly 3, a total of 5 

Model 

KMS-11 
(MM) 

(KMS- 11 
Study I ) 

KMS-11 

LP 
(KMS-11 
Study 2) 

KMS-11 
(MM) 

(KMS-11 
Sn1dy 3) 

TABLEI2 

Sum mary ofKMS-11 Human Multiple Mve loma Xenograft Model 

Tota.I Reg. 
N Treatment Dose/Schedule %TIC (%) CR/PR 

10 Vehicle I (day 19) NA A :-IA 
Antibody I 75 NA :-IA 

(10 mg/kg) 
KLH- 70 NA :-IA 

sulfo-SPDB-
DM4 

(5 mg/kg) 
Conjugate I 30 NA :-IA 
(5 mg/kg) 

Vehicle NA NA :-IA 
10 Antibody I 2 (days 20 63 NA :-IA 

(10 mg/kg) and 34) 
KLH- 25 NA '.'IA 

sulfo-SPD B-
DM4 

(5 mg/kg) 
Conjugate I 3 (d•ys 20, NA 39 10/IO 
(5 mg/kg) and 48) 

KLH 3 (3 weekly NA NA :-IA 
(10 mg/kg) doses) 

12 Antibody I 5 (5 wee.kly 52 A )IA 

(I O m g/kg) doses) 
KLH- 12 NA 1n 

sulfo-SPDB· PR 
DM4 

(5 mg/kg) 
Coujugalc l NA 40 2n 
(5 mg/kg) CR, 

sn 
PR 

p 

Value 

NA 
0 .02* 

0 .002* 

<O.OOOJ• 

NA 
0.03* 

<0 .0001 • 

<0.0001• 

NA 

O.Ql • 

<0.0001 • 

-<0.0001* 

•ConlXlris.on to the Vehicle or KLH control 
NA: No1 Applicable 

40 
The studies show significant robust efficacy in the Conju­

gate 1 treated KMS-11 LP xenograft that expresses slightly 
b.igher antigen density (152,000) compared to parental KMS-
11 (119,000). Conjugate 1 treatment results in complete 
response in l 0 of 10 animals after a total of 3 doses admin-

45 istered every J 4 days and tumor free status is maintained 
during the observation period Day 70. 

ADDITIONAL SEQUENCES 

SEQ ID NO 11 
MGAPACALALCVAVAIVAGASSESLGTEQRVVGRAAEVPGPEPGQELVFGSGDAVE 
LSCPPPGGGPMGPTVWVKDGTGLVPSERVLVGPQRLVLNASHEDSGAYSCRQRLTR 
VLCHPSVRVTDAPSSGDDEDGEDEAEDTGVDTGAPYWTRPERMDKKLLAVPAANT 
VRPRCPAAGNPTPSISWLKNGREFRGEHRIGGIKLRQQWS LVMESVVPSDRGNYTCV 
VENKPGSIRQTYTLDVLERSPHRPILQAGLPANQTAVLGSDVEFHCKVYSDAPHIQW 
LKHVEVNGSKVGPDGTPYVTVLKTAGANTTDKELEVLSLHNVTFEDAGEYTCLAG 
NSIGPSHHSAWLVVLPAEEELVEADEAGSVYAGILSYGVGFPLFILVVAAVTLCRLRS 
PPKKGLGSPTVHKISPPLKRQVSLESNASNSSNTPLVRIARLSSGEGPTLANVSELELP 
ADPKWELSRARLTLGKPLGEGCFGQVVMAEAIGI DKDRAAKPVTVAVKMLKDDAT 
DKDLSDLVSEMEMMKMIGKHKNIINLLGACTQGGPLYVLVEYAAKGNLREPLRAR 
RPPGLDYSPDTCKPPEEQLTPKDLVSCAYQVARGMEYLASKCIHRDLAARVLVTED 
NVMKIADPGLARDVHNLDYYKKTTNGRLPVKWMAPEALPDRVYTHSDVSFGVLL 
WEIFTLGGSPYPGIPVEELFKLLKEGHRMDKPANCTHDLYMI MRECWHAAPSRPTFK 
LVEDLDRVLTVTSTDEYLDLSAPFEYSPGGQDTPSSSSSGDDSVPAHDLLPPAPPSSG 
GSRT 

SEQ ID NO 12 
gaggtccagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaagtctcc 
tgcaaggcttctggct acatgtttaccagctatgggatcagttgggtgcgacaggcccct 
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ggacaagggcttgagtggatgggatgggtcagcacttacaatggtgacacaaactatgcg 
cagaagttccagggcagagtcaccgtgaccacagacacatccacgagcacagcctacatg 
gagctgaggagcctgagatctgaggacacggccgtgtattactgtgcgagagtcttggga 
tactatgatagtatagatggctactactacggtatggacgtctggggccaagggaccacg 
gtcaccgtctcaagcgctagcaccaagggcccatcggtcttccccctggcaccctcctcc 
aagagcacctctgggggcacagcggccctgggctgcctggtcaaggactacttccccgaa 
ccggtgacggtgtcgtggaactcaggcgccctgaccagcggcgtgcacaccttcccggct 
gtcctacagtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagcagc 
ttgggcacccagacctacatct·gcaacgtgaatcacaagcccagcaacaccaaggtggac 
aagagagttgagcccaaatctt9tgacaaaactcacacatgcccaccgtgcccagcacct 
gaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatg 
atctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtatgtggacggcgtggaggtgcataatgccaagacaaagccgcgg 
gaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaagac 
tggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatc 
gagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgccc 
ccatcccgggaggagatgaccaagaaccaagtcagcctgacctgcctggtcaaaggcttc 
tatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttcttcctctattccaagctcaccgtg 
gacaa9agca99t99cagca9999aacgt cttctcatgctccgtgatgcatga99ctct9 
cacaaccactacacgcagaaga·gcctctccctgtctccgggcaaa 

SEQ ID NO 13 
cagtctgtgctgactcagccaccctcactgtcagtggccccaggaaagacggccacctttacc 
tgt99999aaacaacatt99agacaagagtgttcact99tacc99cagaagcca99cca9 
gcccctgtcctggtcatgtatcttgataccgaacggccctcagggatccctgagcgaatg 
tct99ctccaactttgggaacacggccaccctgacgatcaccag99tcgaagcc9999at 
gaggccgactattactgtcaggtgtgggatagtggtagtgatcatgtggtcttcggcgga 
gggaccaagctgaccgtcctaggtcagcctaaggctgccccctcggtcactctgttcccg 
ccctcctctgaggagcttcaagccaacaaggccacact ggtgtgtctcataagtgacttc 
taccc999agccgtgacagt99cctggaa99cagatagcagccccgtcaa99c999a9t9 
gagaccaccacaccctccaaacaaagcaacaacaagtacgcggccagcagctacctgagc 
ctgacgcctgagcagtggaagtcccacagaagctacagctgccaggtcacgcatgaaggg 
agcaccgtggagaagacagtggcccctgcagaatgctct 

<160> NUMBER OF SEQ ID NOS: 13 

<210> SEQ ID NO 1 
<211> LENGTH: 10 
<212> TYPE: PRT 

SEQUENCE LISTING 

<213> ORGANISM: Artificial Sequence 
<220 > FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 1 

Gly Tyr Met Phe Thr Ser Tyr Gly Ile Ser 
1 s 10 

<210> SEQ ID NO 2 
<211> LENGTH: 17 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220 > FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE : 2 

Trp Va l Ser Thr Tyr Asn Gly Asp Thr Asn Tyr Al a Gln Lys Phe Gln 
1 s 10 15 

Gly 

<210> SEQ ID NO 3 
<211> LENGTH : 17 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 3 

42 
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-cont inued 

Val Leu Gly Tyr Tyr Asp Ser Ile Asp Gly Tyr Tyr Tyr Gly Met Asp 
1 5 10 15 

Val 

<210> SEQ ID NO 4 
<211> LENGTH : 11 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : Synthetic 

<400> SEQUENCE : 4 

Gly Gly Asn Asn I le Gl y Asp Lys Ser Val His 
1 5 10 

<210> SEQ ID NO 5 
<211> LENGTH : 7 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 5 

Leu Asp Thr Glu Arg Pro Ser 
1 s 

<210> SEQ ID NO 6 
<211> LENGTH: 11 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

...:::400> SEQUENCE : 6 

Gln Va l Trp Asp Ser Gl y Ser Asp His Val Val 
1 s 10 

<210> SEQ ID NO 7 
<211> LENGTH : 126 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 7 

Gl u Va l Gln Leu Val Gln Ser Gly Al a Glu Val Lys Lys Pro Gl y Al a 
1 5 10 15 

Ser Va l Lys Va l Ser Cys Lys Ala Ser Gly Tyr Met Phe Thr Ser Tyr 
20 25 30 

Gl y I l e Ser Trp Val Ar9 Gln Ala Pro Gl y Gln Gl y Leu Glu Trp Met 
35 40 45 

Gl y Trp Va l Ser Thr Tyr Asn Gly Asp Thr Asn Tyr Ala Gln Lys Phe 
50 55 60 

Gln Gl y Arg Va l Thr Val Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Gl u Leu Arg Ser Leu Arg Ser Glu Asp Thr Al a Val Tyr Tyr Cys 
85 90 95 

Al a Arg Va l Leu Gly Tyr Tyr Asp Ser Ile Asp Gl y Tyr Tyr Tyr Gl y 
100 105 110 

Met Asp Va l Trp Gly Gln Gly Thr Th r Val Thr Va l Ser Ser 
115 120 125 



US 9,375,488 B2 

<210> SEQ ID NO 8 
<211> LENGTH: 109 
<212> TYPE: PRT 

45 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 8 

-continued 

Gln Ser Val Leu Thr Gln Pro Pro Ser Leu Ser Val Ala Pro Gly Lys 
1 5 10 15 

Thr Ala Thr Phe Thr Cys Gly Gly Asn Asn Ile Gly Asp Lys Ser Val 
20 25 30 

Hi s Trp Tyr Arg Gln Lys Pro Gly Gln Ala Pro Val Leu Va l Met Tyr 
35 40 45 

Leu Asp Thr Glu Arg Pro Ser Gly lle Pr o Glu Ar g Met Ser Gly Ser 
50 55 60 

Asn Phe Gly Asn Thr Ala Thr Leu Thr Ile Thr Arg Val Glu Ala Gly 
65 70 75 80 

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Gly Ser Asp His 
85 90 95 

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
100 105 

<210> SEQ ID NO 9 
<211> LENGTH: 456 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE: 9 

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Va l Lye Va l Ser Cys Lys Ala Ser Gl y Tyr Met Phe Thr Ser Tyr 
20 25 30 

Gly I le Ser Trp Val Ar ·g Gln Ala Pro Gly Gln Gly Leu Glu Trp Met 
35 40 45 

Gly Trp Val Ser Thr Tyr Asn Gly Asp Thr Asn Tyr Ala Gl n Lys Phe 
50 55 60 

Gln Gly Arg Val Thr Val Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Gl u Leu Arg Ser Leu Arg Ser Gl u Asp Thr Al a Val Tyr Tyr Cys 
85 90 95 

Ala Arg Val Leu Gly Tyr Tyr Asp Ser Ile Asp Gly Tyr Tyr Tyr Gly 
100 105 110 

Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser 
115 120 125 

Thr Lys Gly Pro Se r Va l Phe Pro Leu Ala Pro Se r Se r Lys Ser Thr 
130 135 140 

Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro 
145 150 155 160 

Glu Pro Va l 'I'hr Val Ser 'I'rp Asn Ser Gly Ala Leu 'I'hr Ser Gly Val 
1 65 170 175 

His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser 
180 185 190 

Ser Val Val Thr Val Pr·o Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile 
195 200 205 
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-continued 

Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val 
210 215 220 

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 
225 230 235 240 

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro 
245 250 255 

Lys Jtsp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
260 265 270 

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val 
275 280 285 

Asp Gly Va l Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln 
290 295 300 

Tyr Asn Ser Thr Tyr Ar9 Val Val Ser Val Leu Thr Val Leu His Gln 
305 310 315 320 

Asp Trp Leu Asn Gly Lys Glu Tyr Lye Cys Lye Val Ser Asn Lys Ala 
325 330 335 

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lye Ala Lys Gly Gln Pro 
340 345 350 

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr 
355 360 365 

Lye Asn Gln Val Ser Leu Thr Cys Leu Val Lye Gly Phe Tyr Pro Ser 
370 375 380 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr 
385 390 395 400 

Lye Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 
405 410 415 

Ser Lys Leu Thr Va l Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe 
420 ~25 430 

Ser Cys Ser Va l Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys 
435 440 445 

Ser Leu Ser Leu Ser Pro Gly Lys 
450 455 

<210> SEQ ID NO 10 
<211> LENGTH , 214 
<212 > TYPE, PRT 
<213> ORGANISM, Artificial Sequence 
<220> FEATURE, 
<223> OTHER INFORMATION, Synthetic 

<400> SEQUENCE, 10 

Gln Ser Val Leu Thr Gln Pro Pro Ser Leu Ser Val Ala Pro Gly Lys 
l 5 10 15 

Thr Ala Thr Phe Thr Cys Gly Gly Asn Asn Ile Gly Asp Lys Ser Val 
20 25 30 

His Trp Tyr Arg Gln Lys Pro Gly Gln Ala Pro Va l Le u Val Me t Tyr 
35 40 45 

Leu Asp Thr Glu Arg Pr·O Ser Gly lle Pro Glu Arg Met Ser Gly Ser 
50 55 60 

Asn Phe Gly Asn Thr Ala Thr Leu Thr Ile Thr Arg Val Glu Ala Gly 
65 70 75 BO 

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Gly Ser Asp His 
85 90 95 

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys 
100 105 110 
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Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu Gln 
115 120 125 

Al a Asn Lys Al a Thr Le u Val Cys Leu I l e Ser Asp Ph e Tyr Pro Gl y 
130 135 1 40 

Al a Va l Thr Va l Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Al a Gl y 
145 1 50 155 160 

Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala 
165 170 175 

Ser Ser Tyr Leu Ser Leu Thr Pro Gl u Gln Trp Lys Ser His Arg Ser 
180 185 190 

Tyr Se r Cys Gln Val Thr His Glu Gly Ser Thr Va l Glu Lys Thr Va l 
195 200 205 

Ala Pro Ala Glu Cys Ser 
2 1 0 

<210> SEQ ID NO 11 

<211> LENGTH: 795 
<212> TYPE: PRT 
<213> ORGANI SM : Homo s ap i e n s 

< 4 00> SEQUENCE : 1 1 

Met Gl y Ala Pro Ala Cys Ala Leu Al a Leu Cys Va l Ala Val Al a I l e 
1 5 10 15 

Val Al a Gly Al a Ser Ser Glu Ser Leu Gl y Thr Gl u Gln Arg Val Val 
20 25 30 

Gly Arg Ala Ala Glu Val Pro Gly Pro Glu Pro Gly Gln Glu Leu Val 
35 40 45 

Phe Gl y Ser Gl y Asp Ala Val Glu Leu Ser Cys Pro Pro Pro Gl y Gl y 
50 55 60 

Gl y Pro Met Gl y Pro Thr Val Trp Val Lys Asp Gl y Th r Gl y Leu Val 
65 70 75 80 

Pro Ser Glu Arg Val Leu Val Gly Pro Gl n Arg Leu Val Leu Asn Al a 
85 90 95 

Ser His Glu Asp Ser Gly Ala Tyr Ser Cys Arg Gl n Arg Leu Thr Arg 
100 105 110 

Val Leu Cys His Phe Ser Val Arg Val Thr Asp Al a Pro Se r Ser Gl y 
115 120 125 

Asp Asp Glu Asp Gly Glu Asp Glu Ala Glu Asp Thr Gly Val Asp Thr 
130 135 140 

Gly Ala Pro Tyr Trp Thr Arg Pro Glu Arg Met Asp Lys Lys Leu Leu 
1 4 5 1 50 1 55 160 

Al a Val Pr o Ala Ala As n Thr Val Ar g Phe Ar g Cys Pro Ala Al a Gl y 
165 170 175 

Asn Pro Thr Pro Ser I l e Ser Trp Leu Lys Aen Gl y Arg Gl u Phe Arg 
180 185 190 

Gl y Gl u His Arg Ile Gly Gly Ile Lys Leu Arg Hi s Gln Gl n Trp Ser 
195 200 205 

Leu Val Met Glu Ser Val Val Pro Ser Asp Arg Gly Asn Tyr Thr Cys 
2 1 0 215 220 

Val Val Glu Asn Lys Phe Gly Se r I le Ar g Gln Thr Tyr Thr Leu Asp 
225 230 235 240 

Val Leu Glu Arg Ser Pr·o His Arg Pro Ile Leu Gln Ala Gl y Leu Pro 
2 4 5 250 255 

Al a Asn Gln Thr Ala Va l Leu Gly Ser Asp Val Gl u Phe Hi s Cys Lys 
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-cont inued 

260 265 270 

Val Tyr Ser Asp Ala Pr ·o His Ile Gln Trp Leu Lys His Val Glu Val 
275 280 285 

Asn Gl y Ser Lys Val Gl y Pro Asp Gl y Thr Pr o Tyr Val Thr Val Leu 
290 295 300 

Lys Tnr Ala Gl y Ala Asn Thr Thr Asp Lys Glu Leu Glu Val Leu Ser 
305 310 315 320 

Leu His Asn Val Thr Phe Glu Asp Ala Gly Glu Tyr Thr Cys Leu Al a 
325 330 335 

Gly Asn Ser I l e Gly Phe Ser His His Ser Ala Trp Leu Val Val Leu 
340 345 350 

Pro Al a Glu Gl u Glu Leu Val Glu Al a Asp Gl u Ala Gly Ser Val Tyr 
355 360 365 

Al a Gl y Ile Leu Ser Tyr Gly Val Gly Phe Pne Leu Phe I l e Leu Val 
370 375 380 

Val Ala Ala Val Thr Leu Cys Arg Leu Ar 9 Ser Pr o Pro Lys Lys Gly 
385 390 395 400 

Leu Gl y Ser Pro Thr Val Hi s Lys Ile Ser Ar g Phe Pro Leu Lys Arg 
405 4 1 0 415 

Gln Val Ser Le u Glu Ser Asn Ala Ser Asn Ser Ser Asn Thr Pr o Leu 
420 425 430 

Val 1\rg Ile Ala Arg Leu Ser Ser Gly Glu Gly Pro Thr Leu Ala Aan 
435 440 445 

Val Ser Glu Leu Glu Leu Pro Ala Asp Pr o Lys Trp Glu Leu Ser Arg 
450 455 4 60 

Al a Arg Le u Thr Leu Gl y Lys Pro Leu Gl y Gl u Gl y Cys Phe Gl y Gln 
4 65 470 475 480 

Val Val Met Al a Glu Ala Ile Gly lle Asp Lys Asp Arg Ala Al a Lys 
4 85 490 495 

Pro Val Thr Va l Ala Val Lys Met Leu Lys Asp Asp Ala Thr Asp Lys 
500 505 51 0 

Asp Leu Ser Asp Leu Val Ser Glu Met Glu Met Met Lys Met I l e Gl y 
515 52 0 525 

Lys His Lys Asn I le I le Asn Leu Leu Gly Ala Cys Thr Gl n Gl y Gl y 
530 535 5 4 0 

Pro Leu Tyr Va l Leu Val Glu Tyr Ala Ala Lys Gl y Asn Leu Arg Gl u 
545 550 555 560 

Phe Leu Arg Al a Arg Ar·g Pro Pro Gl y Leu Asp Tyr Ser Phe Asp Thr 
565 570 575 

Cys Lys Pro Pro Glu Glu Gln Leu Thr Phe Lys Asp Leu Val Ser Cys 
580 585 590 

Ala Tyr Gln Val Ala Ar·g Gly Met Glu Tyr Leu Ala Ser Lys Cys Ile 
595 600 605 

His Arg Asp Le u Ala Ala Arg Asn Va l Leu Va l Thr Glu Asp Asn Va l 
6 1 0 615 620 

Met Lye Ile Al a Asp Phe Gly Leu Ala Arg Asp Va l His Aan Leu Asp 
625 630 635 640 

Tyr Tyr Lys Lys Thr Thr Asn Gly Arg Leu Pro Val Lys Trp Met Al a 
6 4 5 650 655 

Pro Glu Ala Leu Phe Asp Arg Val Tyr Thr His Ser Asp Val Ser Phe 
660 665 670 

Gl y Val Leu Leu Trp Glu Ile Phe Thr Leu Gly Gl y Ser Pro Tyr Pro 
675 680 685 
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-continued 

Gly Ile Pro Val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg 
690 695 700 

Met Asp Lys Pro Ala Asn Cys Thr His Asp Leu Tyr Met Ile Met Arg 
705 710 715 720 

Glu Cys Trp His Ala Ala Pro Ser Arg Pro Thr Phe Lys Leu Val Glu 
725 730 735 

Asp Leu Asp Arg Val Leu Thr Val Thr Ser Thr Asp Glu Tyr Leu Asp 
740 '.'45 750 

Leu Ser Ala Pro Phe Glu Tyr Ser Pro Gly Gly Gln Asp Thr Pro Ser 
755 760 765 

Ser Ser Ser Ser Gly Asp Asp Ser Val Phe Ala His Asp Leu Leu Pro 
770 775 780 

Pro Ala Pro Pro Ser Ser Gly Gly Ser Ar9 Thr 
785 790 795 

<210> SEQ ID NO 12 
<211> LENGTH: 1368 
<212> TYPE : DNA 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: Synthetic 

<400> SEQUENCE : 12 

gaggtccagc tggtacagtc tggagctgag gtgaa9aagc ctggggcctc agtgaaagtc 

tcct gcaagg cttctggcta catgtttacc agctatggga tcagttgggt gcgacaggcc 

cctggacaag ggcttgagtg gatgggatgg gtcagcactt acaatggtga cacaaactat 

9cgcagaagt tccagggcag agtcaccgtg accacagaca catccacgag cacagcctac 

a tggagctga ggagcctgag a tctgagga c acggccgtgt attactgtgc g a g agtcttg 

ggatactatg atagtataga tggctactac tacggtatgg acgtctgggg ccaagggacc 

acggtcaccg tctcaagcgc tagcaccaag ggcccatcgg tcttccccct ggcaccctcc 

tccaagagca cctctggggg cacagcggcc ctgggctgcc tggtcaagga ctacttcccc 

gaaccggtga cggtgtcgtg gaactcaggc gccct9acca gcggcgtgca caccttcccg 

gctgtcctac agtcctcagg actctactcc ctcagcagcg tggtgaccgt gccctccagc 

agcttgggca cccagaccta catctgcaac gtgaatcaca agcccagcaa caccaaggtg 

gacaagagag ttgagcccaa atcttgt gac aaaactcaca catgcccacc gtgcccagca 

cctgaactcc tggggggacc ·gtcagtcttc ctctt ccccc caaaacccaa ggacaccctc 

atgatctccc ggacccctga ggtcacatgc gtggt9gtgg acgtgagcca cgaagaccct 

gaggtcaagt tcaactggta tgtggacggc g tggaggtgc ataatgccaa gacaaagccg 

cgggaggagc agtacaacag cacgtaccgt gtggtcagcg tcctcaccgt cctgcaccaa 

gactggctga atggcaagga ·gtacaagtgc aaggtctcca acaaagccct cccagccccc 

atcgagaaaa ccatctccaa agccaaaggg cagccccgag aaccacaggt gtacaccctg 

cccccatccc gggaggagat ·gaccaagaac caagtcagcc tgacctgcct ggtcaaaggc 

ttctatccca gcgacatcgc cgtggagtgg g agagcaatg ggcagccgga gaacaactac 

aagaccacgc ctcccgtgct ·ggactccgac ggctccttct tcctctattc caagctcacc 

gtggacaaga gcaggtggca gcaggggaac gtcttctcat gctccgtgat gcatgaggct 

ctgcacaacc actacacgca 9aagagcctc t ccct gtct c cgggcaaa 
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60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

114 0 

1200 

1260 

1320 

1368 



<210> SEQ ID NO 13 
<211> LENGTHo 642 
<212> TYPEo DNA 

55 

<213> ORGANISM, Artificial Sequence 
<220> FEATUREo 
<223> OTHER INFORMATIONo Synthetic 

<400> SEQUENCE, 13 
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-continued 

cagtctgtgc tgactcagcc accctcactg tcagtggccc caggaaagac ggccaccttt 60 

acctgtgggg gaaacaacat tggagacaag agtgttcact ggtaccggca gaagccaggc 120 

caggcccctg tcctggtcat 9tatcttgat accgaacggc cctcagggat ccctgagcga 180 

atgtctggct ccaactttgg 9aacacggcc accctgacga tcaccagggt cgaagccggg 240 

gatgaggccg actattactg tcaggtgtgg gatagtggta gtgatcatgt ggtcttcggc 300 

ggagggacca agctgaccgt cctaggtcag cctaaggctg ccccctcggt cactctgttc 360 

ccgccctcct ctgaggagct tcaagccaac aaggccacac tggtgtgtct cataagtgac 420 

ttctacccgg gagccgtgac agtggcctgg aaggcagata gcagccccgt caaggcggga 480 

gtggagacca ccacaccctc caaacaaagc aacaacaagt acgcggccag cagctacctg 540 

agcctgacgc ctgagcagtg 9aagtcccac agaagctaca gctgccaggt cacgcatgaa 600 

gggagcaccg tggagaagac agtggcccct gcagaatgct c t 64 2 

We claim: 
1. A compound of Formula I: 30 

GYMFTSYGIS (SEQ ID NO!), a CDRH2 having the 
sequence WVSTYNGDTNYAQKFQG (SEQ JD NO 2), 
a CDRH3 having the sequence VLGYYDSIDGYYYG­
MDY (SEQ ID NO 3), a CDRLI having the sequence 
GGNNIGDKSYH (SEQ ID NO 4), a CDRL2 having the 

Cl 

MeO 

0 !~
0 

~-T 
o Q I 

35 
sequence LDTERPS (SEQ ID NO 5), and a CDRL3 
having the sequence QVWDSGSDHVV (SEQ ID NO 
6). 

2 .1be compound of claim 1, wherein the cell binding agent 
further comprises a variable heavy (VH) amino acid sequence 

40 of: 

(SEQ ID NO 7) 
EVQLVQSGAEVKKPGASVKVSCKASGYMFTSYGISWVRQAPGQGLEWMGW 

45 VSTYNGDTNYAQKFQGRVTVTTDTSTSTAYMELRSLRSEDTAVYYCARVL 

GYYDSIDGYYYGMDVWGQGTTVTVSS; 

and 

R 50 a variable light (VL) amino acid sequence of: 

wherein n is an integer from 1-10 and wherein R is a cell 
binding agent tJ1at binds to htunan FGFR3 (SEQ ID NO 
11) and comprises a CDRHJ having the sequence 

(SEQ ID NO 8) 
QSVLTQPPSLSVAPGKTATFTCGGNNIGDKSVHWYRQKPGQAPVLVMYLD 

55 TERPSGI PERMSGSNFGNTATLTITRVEAGDEADYYCQVWDSGSDHVVFG 

GGTKLTiTLG. 

3.1becompound of claim 2, wherein the cell binding agent 

60 furthl:'.r <..:omprist's: <t light <..:h<tin <.:omprising th"' <tmillo <t<.:id 
sequence of SEQ ID NO: IO; and a heavy cha in comprising 
the amino acid seq uence of SEQ JD NO: 9. 

4 . The compound of claim 3, wherein the cell binding agent 
further comprises: two light chains each comprising the 

65 amiuo acid sequence of SEQ ID NO: JO; and two heavy 
chains each comprising the amino acid sequence of SEQ JD 
NO: 9. 
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5. Tibe compound of claim 4, wherein n is 2.0 to 5.0. 
6. The comporn1d of claim 5, wherein n is 3.5z0.5. 
7. A phannaceutical composition comprising the com­

pound of claim 4 together with a pharmaceutically acceptable 
carrier, diluent or excipient. 5 

8. A phannaceutical composition comprising the com­
pound of claim 5 together with a pharmaceutically acceptable 
carrier, diluent or excipient. 

9. A phannaceutical composition comprising the com­
pow1d of claim 6 together with a phan11aceutically acceptable 

10 carrier, diluent or excipient. 
10. The phannaceutical composition of claim 7, further 

comprising an additional pharmaceutical agent. 
11. The phannaceutical composition of claim 8, further 

comprising an additional phannaceutical agent. 
12. The phannaceutical composition of claim 9, further 15 

comprising an additional pharmaceutical agent. 
13. A method of treating cancer in a mammal, comprising 

administering to said in need thereof the compound of claim 
4, wherein the cancer is selected from the group consisting of 
bladder cancer or multiple myeloma. 20 

14. A method of treating cancer in a mammal, comprising 
administering to said in need thereof the compound of claim 
5, wherein the cancer is selected from the group consisting of 
bladder cancer or multiple myeloma. 

15. The method of claim 13, further comprising adminis- 25 

tering another anti-cancer treatment to said mammal, wherein 
said anti-cancer treatment is selected from the group consist­
ing of an anti-angiogcnic agent, a chemotherapeutic agent, 
and an anti-neoplastic agent. 

58 
16. The method of claim 15, wherein said anti-neoplastic 

agent is cisplatin. 
17. A method of treating cancer in a patient, comprising the 

steps: 
(a) measuring the expression level ofFGFR3 (SEQ ID NO 

11) in a sample taken from the patient, wherein the 
sample is selected from the group consisting of blood, 
serum, plasma, urine, and tissue, and 

(b) administering to the patient the compound of claim 4, if 
the FGFR3 expression level is above the FGFR3 expres­
sion level found in a control population. 

18.A method of treating cancer in a patient, comprising the 
steps: 

(a) detenuining the presence of an anomaly in a san1ple 
taken from the patient, wherein the sample is selected 
from the group consisting of blood, serum, plasma, 
urine, tissue, tumor cells, nunor tissue samples, circu­
lating nunorcells, and circulating DNA, and wherein the 
anomaly is: 
( 1) a mutation of FGFR3 (SEQ ID NO 11 ), wherein the 

mutation is selected from the group consisting of 
S249C, R248C, Y373C, Y375C, and combinations 
thereof, 

(2) a fusion of FGFR3-TACC3, or 
(3) a combination of ( 1) and (2), and 

(b) administering to the patient the compound according to 
claim 4 if the anomaly is present. 

* * * * * 


