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£5—HEmAD 6 1C6LDORERGHE

5-FU#& L 5-FU% ¥ (379 ng/mL)

A R AR RS

L E Y RBLUCZBE | AIEE (%) B (%)
FTH7—N 10 pg/mL 1624 16.2 1927 15.5
MR 10 ug/mL 0.00 0.00 366 -013
S5l 10 pg/mL 94.0 0.94 390 0.11
DH5FU 10 pg/mL 262 262 553 1.74
2 U2 10 pg/mL 21.0 0.21 395 0.16
FI Y 10 ug/mL 59.0 0.59 459 0.80
ol AL 10 pg/mL 5.00 0.05 392 043
74 U R 100 pg/mL 0.00 0.000 368 -0.01
FxHN)FFTF 100 pg/mL 0.00 0.000 385 0.01
AN 2T 100 pg/mL 0.00 0.000 363 -0.02
A M PLFH—| 100 pg/mL 0.00 0.000 357 -0.02
S R T 100 pg/mL 0.90 0.001 340 -0.04
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6 —FT—FEH
1000 ng/mL @ A
75 ng/ImLD A /34 | 34 7 L7=5-FU%
5-FUZ L 7 Le5-FUR &1 | St
BEm | WRE | pEp | ARE | pem | RRE
LR RBLZRE ST =i R &
(ng/mL) H (ng/mL) H (ng/mL) P
L Srssal 10 pg/mL 186 1.9 419 3.4 1258 26
7)Y 10 pg/mL 48 0.5 234 1.6 1094 0.9
F3 10 pg/mL 99 1.0 322 25 1224 2.2
FIP 10 pg/mL 17 0.2 178 1.0 1131 1.3
DH5FU 10 pg/mL NT NT NT NT 1095 1.0
T ) 10 pg/mL 4229 42 5723 56 5543 45
Fii3 T B
> 10 pg/mL 1.9 0.0 143 0.7 1058 0.6
74 ) B 100 pg/mL 0.8 0.0 129 0.1 965 0.0
i) M
i 100 pg/mL NT NT NT NT 971 0.0
AV FH
e 100 pg/mL 4.8 0.0 139 01 1266 0.3
A MFLF
dhe— | 100 pg/mL 1.1 0.0 108 0.0 1106 01
AT
3 100 pg/mL NT NT NT NT 1116 0.1
60 mg/dLF 7=
U ALE 1X0.6 mg/mL 96 0.0 220 0.0 968 0.0
~E e E
% 10 mg/mL 234 0.0 322 0.0 950 -0.1
3000 mg/dLZF
Ay 70|+ i 30
Esr mg/mL 17 0.0 129 0.0 825 0.0

NT = &ERL Th72n

SRS

:26% BLXUOT 77— 47.7%

2ODILEMERVT 2% EBARPoTe: VTV
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MDWLWNLLFLMAAAQSICAQIQLVOSGPELKKPGETVTISCKASGY TLTNY GMNWVEKQAP

CDR-H1
GKGLKWMGWINTNSGEPTYVEEFKGRFAFSLETSVSTVYLOISDLKHEDTATYFCARWGE
CDR~-HZ CDR~H3

HFENAYGWFAYWGOGTLVIVSAAKTTPPEVYPLAPGCGDTTGSSVILGCLVKGYEFPESVTV

CDR~-HE3
TWNSGSLS3SVHTFPALLOSGLYTMEESVIVPESSTWPSQTVICSVAHPASSTTVDERLER

SGFPISTINPCPPCRKECHKCPAPNLEGGPSVEIFPPNIKDVLMISLTPRVTCVVVDVSEDD
PDVQOISWEVNNVEVHTAQTQTHREDYNSTIRVVSTLPIQHODWMSGKEFKCKVNNKDLPS

PIERTISKIKGLVRAPOVYILPPPAEQLSREKDVSLTCLVVGENPGDISVEWTSNGHTEEN

YEDTAPVLDSDGSYFIYSKLNMETSKWERTDSESCNVRHEEGLENYYLEKKTISRSPGK
(RAIES2)
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TIKLLIYYRSRLEHSGVPSRESGSGSGIDFSLTISNLEQEDFATYFCOOGHTLPWTFGGGSKL
EIKRADAAPTVSIFPPSSEQLTSGGASVVCF LNNFYPKD INVEWRIDGSEROQNGVLNSWTDO

DSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC (EHES6)

goooboooooboboooooboooobobooobboooobobooooboboogao
goooboooooobooooooboobooooooboooobboooooobooooobobooogaao
ooooOobObOo0oooooocoobbooooooooobboOoooooooobboooodd
gooobooooooboao

gooooad

10

20



(53) JP 2015-502356 A 2015.1.22

ooooo
523

RIES 1
GPRP

BHBES 2. mab 6ICENTHOTI/EAET
MDWLWNLLFLMAAAQSTIOAQICLVCSGPELKKPGETVTISCKASGY TLTNY GMNWVEQAPGK
GLEWMGWINTNSGEPTYVEEFKGRFAFSLETSVSTVYLOISDLKHEDTATYFCARWGPHENA
YGWEAYWGOGTLVTIVSAARTTPPSVYPLAPGCGDTIGSSVTLGCLVKEGYFPESVTIVIWNSGS
LSSEVHTEFPALLQSGLYTMSSEVIVPSSTWPSQTVICEVAHPASSTTVDKELERPSCGPISTIN
PCPPCEKECHKCPAPNLEGGPSVEF IFPPNIKDVLMISLTPRVTCVVVDVSEDDPDVOISWEVHN
NVEVHTAQCTOTHREDYNSTIRVVSTLPIQHODWMS GRKEFKCEVNNEDLESPIERTISKIKGL
VEAPQVYILPPPAEQLSRKDVSLTCLVVGEFNPGDISVEWT SNGHTEENYKDTAPVLDSDGSY
PIYSKLNMKTSKWEKTDSFSCNVRHEGLENYYLKKTISRSPGK

EHHE 3 - mabb61C6DFEHCORI DT/ AL
GYTLTNYGMN

BHEE 4 - mabbIC6DEHCOR2O 7 /AT
WINTNSGEPTYVEEFKG

ARHES 5. mab61C6DEFCORID T/ BBLH
WGPHFNAYGWFAY

EHEES 6. mab61C6OBHD T /EERY
MMSSAQF LGLLLLCFQGTRCYIQMTQTASSLSASLGDEVT ISCRASQDIWNY LNWYQQKPDG
TIKLLIYYKSRLHSGVPSRFSGSGSCGIDFSLTISNLEQEDFATYFCOOGHTLPWTFGGGESKL
ETKRADAAPTVSTFPPSSECLTSGGASVVIF LNNFYPEDINVEWK T DGSERONGVLNSHTRO
DSKDSTYSMSSTLTLTKDEYERHNSYTCEATHETSTSPIVESFNRNEC

AHEES 7 -mab61C6MEFHCORIOTI/BALH
RASQDIWNYLN

A5&ES 8- mab 61C6DBEHCORZO P/ EERFI
YKSRLHE

RHEBES 9 - mab 61C6DBFCORIOTI/ BT
QOGHTLEWT

BHBE 10 - mabbIC6DEHEI—FITERILAFIER
ATGGATTGGCTGTGGAACTTGCTATTCCTGATGGCAGCTGCCCAAAGTATCCAAG
CACAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACAGTCACGA
TCTCCTGCAAGGCTTCTGGATATACCCTCACAAACTATGGAATGAACTGGGTGAAGCAGG
CTCCAGGAAAGGGTTTAAAGTGGATGGGCTGGATAAACACCAATTCTGGAGAACCAACAT
ACGT T ARG DT A e Ee T I IO IO T T IC O R AR CU T TE I CAGEACIRICT
ATTTGCAAATCAGTGACCTCAARCATGAGGACACGGCTACATATTTCTGTGCAAGATGGE
GCCCCCATTTCAACGCCTACGGGTGGTTTGCTTATTGGGGCCAAGGCGACTCTGGTCACTG
TCTCTGCAGCCAAAACAACACCCCCATCAGTCTATCCACTGGCCCCTGGGTGTGGAGATA
CAACTGGTTCCTCCGTGACTCTGGRATGCCTGGTCAAGGGCTACTTCCCTGAGTCAGTGA
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CTGTGACTTGGAACTCTIGGATCCCTIGTICCAGCAGT STGCACACCTTCCCAGCTCTCCTGE
AGTCTGGACTCTACACTATGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCAAGTC
AGACCGTCACCTGCACCGTITGCTCACCCAGCCAGCAGCACCACGLTGCACAARRAAACTTG
AGCCCACGCGGGUCCATTTCAACAATCAACCCCTGTCCTCCATGCARGGAGTGTCACAAAT
GCCCAGCTCCTAACCTCGAGGGTGGACCATCCGTCTITCATCTTCCCTCCAAATATCAAGG
ATGTACTCATGATCTCCCTGACACCCAAGGTCACGTGTGTGGTGGTCGATGTGAGCGAGG
ATGACCCAGACGTCCAGATCAGCTGGTTTGTGAACRACGTGCAAGTACACACAGCTCAGA
CACAMACCCATAGAGAGGATTACAACAGTACTATCIGGGTGGTCAGCACCCTCCCCATCC
AGCACCAGGACTGGATGAGTGGCAAGGAGTTCAAATGCAAGGTCAACAACARAGACCTCC
CATCACCCATCGAGACAACCATCTCAAAAATTARAGGGCTAGTCAGAGCTCCACAAGTAT
ACATCTTGCCGCCACCAGCAGAGCAGTTGTCCAGGAAAGATGTCAGTCTCACTTGCCTGE
TCGTGGGCTTCAACCCTGGAGACATCAGTGTCGAGTGGACCAGCAATGGGCATACAGAGG
AGAACTACAAGGACACCGCACCAGTCCTGGACTCTSACGGTTCTTACTTICATATATAGCA
AGCTCAATATGAARACAAGCAAGTGGGAGARAACAGATTCCTICTCATGCAACGTCAGAC
ACGAGGGTCTGAARAATTACTACCTGAAGARGACCATCTCCCGGTCTCCGGGTARATGA

BRHES {1 - mab6IC6DBHEEI—FTHAZLAFFEES
ATGATGTCCTCTGCTCAGTTCCTTGGTCTCCTGTTSCTCTGTTTTCAAGGTACCAGATGTTA
TATCCAGATGACACAGACTGCATCCTCCCTGTICTGCCICTCTGGGAGACAGAGTCACCATCA
GTTGCAGGGCAAGTCAGGACATTTGGAATTATTTAAACTGGTATCAGCAGAAACCAGATGGA
ACTATTAARCTCCTGATCTACTATAAATCAAGATTACACTCAGGAGTCCCATCAACGTTCAG
TGGCAGTGGGTCTGGAATAGATTTTITCTCTCACCATTAGCAACCTGGAACAAGAAGATTTTG
CCACTTACTTTTGCCAACAGGGTCATACGCTTCCGTIGGACGTTCGGTGGAGGCTCCAAACTG
GAGATCAAACGGGCTCATGCTGCACCAACTGTATCZATCTTCCCACCATCCAGTGAGCAGTT
AACATCTGGAGGTGCCTCAGTCGTCTGCTTCTTCAACAACTTCTACCCCAAAGACATCAATG
TCAAGTCGAAGATTGATGGCAGTGAACGACAAAATSGCGTCCTGAACAGTTGGACTGATCAG
GACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCARGGACGAGTATGA
ACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGA
GCTTCARCAGGAATGAGTGTTAG
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" INTERNATIONAL SEARCH REPORT International application No.

PCTAIS 12/67353

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - COTK 18/00; GO1N 33/00 (2013.01)

USPC - 530/388.9; 530/389.8, 435/7.93
According to Internationat Patent Classification (iPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC- 530/388.9; 530/389.8, 435/7.93

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC- 5304350, 530/387.1, 435/7.1; 436/7.92

Etectronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
PUWEST(PGPB.USFT,USOC,EPAB,JPAB); Google Patents; Google Scholar: 5-FU, 5-fluorouracil, uracil, thymine, tegafur, cross-
reaclivity, anti 5-FL, antibody, *1,(2-tetrahydrofuryl}-5-fluorouracil”, tegafur and uracil”, “tegafur + uracil®, “tegefurfuracil”

GenCore 6.4:SEQ 1D NO: 2-9

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X “ | White, et al. Peint-of-care (POC) diagnostic assay for 5-flucrouracil {5-FU) quantitation to 1-2
enable dose adjustment and detect dihydropyrimidine dehyd ({DPD) defici . Joumnal |
of Clinical Cncology May 2011, 29{15 suppl):e18562; in entiraty
A + | Beumer, et al. Mutticenter evaluation of a novel nanoparticle immunoassay for 5-fluorouracilon | 3
the Olympus AU40D analyzer. Ther Drug Monit. 2009, 31(6).688-94; Abstract; pg 3, col 1
A US 7,767,794 B2 {Salamene ot al.) 03 August 2010 (03.08.2010) Scheme 1, cof 21, In 25-35, 4
Table 1
A US 2008/0138343 At {Law, et al.} 12 June 2008 {12.06.2008) SEQ ID NO 6 7.8
A US 2003/0031664 A1 (Reed) 13 February 2003 {13.02.2003) SEQ ID NO 13, amino acids 68- 7.8
B5
A 8
US 2005/0130114 A1 {Qian, et al.) 2% May 2008 (21.05.2000) SEQ ID NO 12, amino acids 20-
476).
A 9
US 201000238575 A1 {Banchereau, et al.} 23 September 2010 (23.09.2010) SEG ID NO 4,
arnino acids 22-234
1-4 and 79
US 2011/0034488 A1 (Roa, et al.) 10 February 2011 {10.02.2011)
A 14 and 79
US 2010/0204456 A1 (Salamone, et al.} 12 August 2010 {(12.08,2010) Abstract, para (D018}
{0020], [6057], [0075), [0079]

E Further documents are listed ifi the continuation of Box C. E
*  Special categories of cited documents: “T"  Inter document published after the international filing date or pricrity

date and not in conflict with the application but cited to understand

“A" document defining the general state of the art which is not considered

to be of particular relevance the principle or theory underlying the invention
“E"™ earlier application or patent but published on or afier the intemational “X» document of particular relevance; the claimed invention cannot be
filing date considered novel or canot be copsidered 1o invelve an inventive
e dp&mem \:‘Iailg:hmﬂ::ey lhrglw doubts d:n prriorisy claim{s) or Mie&g step when the document is taken alone
gited lo estably publication date of another citation or of “¥" document of particular relevance; the claimed invention cannot be
special reason (“_5 specified} i N considered mpailr-luvolw an inventive step when the document is
, “0" document referring to an oral disclosure, use, exhibition or other combined with one or mere other such de such binati
means being abvious 1o a person skilled in the art
“P" document published prior to the international filing date but Jater than .« g, i
the priority date ¢l ] '&"  document member of the same patent family

Date of the actual completion of the international search

04 June 2013 (04.06.2013)

Date of mailing of the international search report

19 JUN 2013

Name and mailing address of the 1SA/US

Mail Stop PCT, Aftri: ISA/US, Commissianer for Patents
P.0. Box 1450, Alexandrla, Virginia 22313-1450

Fatsimile No.  gy1273-3201

Auwthorized officer:
Lee W. Young

PCT Halpdesk: 571-272-4300
PCT QSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 7,205,116 B2 (Salamona, et al.) 17 April 2007 {17.04.2007) Abstract, claims 1-6 14and7-8
A Sail, et al. Pharmacokinetically Guided Dose Adjustment of 5-Fluorouracil; A Rational 14 and 7-9

Approach to Improving Therapeutic Outcomes. J Natl Cancer Inst 2009, 101{22):1543-1552

A Honda, et al. Development and characterization of a monocicnal antibody with cross-raactivity | 14 and 7-8
towards uracil and thymirie, and its potential usa in screening patients treated with 5-
fluorouracil for possible risks. Clin Chim Acta 2002, 322(1.2):59-66.

A MyHad Genetic Laboratories, Inc. OnDose. Technical Specifications. 03 November 2011 14 and 7-9
. [acecording to document properties for posted document]. [Ratrieved from the Internat 04 June

2013: <htip/www.myriad.comflib/technical-
specificationa/OnDose%20Tech%208pacs_B_10.pdf>]

Form PCT/ISA/210 {continuation of second sheet) (July 2009)
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Box No. Il Observations where certain clalms were found unsearchable (Continuation of item 2 of first sheet)

This intemational scarch report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

I D Claims Nes.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Naos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 5. 6. 10.26-31, 3561
because they are dependent claims and are not drafted in accordance with the d and third sent of Rule 6.4(a).

Box No. 11 Observations where unity of invention Is Iacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows;
This application contains the following inventions or groups of inventions which are not so linkad as to form a single ganeral mventive
concept under PCT Rule 13.1.

Group I: claims 1-4 and 7-8, drawn to an antibody that binds to 5-FU.

Group |- claims 11-25, drawn to a compound of the formuda (1), and a methed of using the compound for producing an antibody that
binds selectively to 5-fluorouracil (5-FU).

Group Il glaims 31-34, drawn to @ mathod of detecting 5-luorauracil (5-FU} in a sample comprising: gembining in a solulion at least
sald sample with a first binding molecule and a detector moleculs, wherein the first binding molecule can bind the detactor molecule
armd wherain 5-FLJ competitively inhibits the binding of the firgt binding malecule to the detector molecule and detecting the binding of
the first binding moleculs to the detector molecule.

See Supplemantal Sheet to continue

1. D As all required additional search fees were timely paid by the applicant. this intermational search report covers all searchable
claims.

1 D As all searchable ctaims could be searched without effort justifving additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, Ne required additional search foes were timely paid by the applicant. Consequently, this international search report is
1r_e4sm%te;1 éo the invention first mentioned in the claims; it is covered by claims Nos.:
an

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009}
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Supplamental Shest
In Continuation of Box I, Observations where unity of invention s lacking:

Group IV: claims 62-63, drawn to an ECI datection kit for detecting 5-FU in a sample, the kit comprising:
{i) a binding molecute optionally immoblized or bound to a surface; and (i) a labaled detactor molecule, wherein the binding molecute
can bind the detector molecule and whersin 5-FU competitively inhibits binding of the binding molecule to the detector molecuie.

The inventions listed as Groups |-V do not relate to a single genaral inventive concept under PCT Rula 13.1 because, undar PCT Rule
13.2, they lack tha same or comesponding special technical features for the following reasons:

Tha inventions of Groups |11 do not include the inventive concept of an ECI detection kit for detecting 5-FU in a sample, the kit
comprising: {i} a binding melecule optionally immabilized or bound to a surface; and (i} a labelad detector molecule, wherain the binding
molecule ¢can bind the detector molecule and wherein 5-FU competitively inhibits binding of the binding molecule to the detector
molecule, as required by Group V.

The inventions of Groups |-l do not include the inventive concept of a method of detecting 5-FU in a sample, as required by Group |1l

Tha inventions of Group | do not inciude the Inventive concept of a compound of the formula (1), and a method of using the compound
for producing an antibody that binds sslectively to 5-FU, as reduired by Group II.

The inventions of Groups -1V share the technical feature of an antibody that binds to 5-FU. However, this shared technical feature does
not represent a contribution aver prior art as being anticipated by an article tiled "Multicentar evaluation of a novet particle
immunoassay for 5-fluorouracil on the Olympus AU400 analyzer™ by Baumer, et al. (Ther Drug Maonit. 2003, 31{6):688-94) (hereinafer
"Boumaer”) (pg 2, col 1, monoelonal antibody selective for 5-FU). As said antibody was known in the art at the time of the inventlon, this
cannot be considered a special tachnical feature that would ctherwise unify the groups.

in addition, Beumer anticipates claim 3 and discloses an anti-5-FU antlbody that has 3% or less cross-reactivity with thymine in &
competitive assay (pg 4, co! 1 to col 2, The percentage eroas-reactivity in the assay for thymine was 2.0%).

Finally, Beumer further discloses cfaim 31, L.e. a method of detecting 5-FU in a sample comprising: combining in a solution at least said
sampile with a first hinding molecule and a detector molecule, wherain the first binding molecula can bind the detectar molacule and
wherein 5-FU) competitively inhibits the binding of the first binding molacule to the datector molecula and detecting the binding of the first
binding molecula to the detector molecule {pg 2, col 1, "The 5-FU immunoassay is based upon the principle of measuring changes in
scattering of light or absorbance that occur when nanoparticles aggregate. The assay is a 2-reagent system in which reagent 1is
comprisad of a multivalent 5-FU darivative polymer conjugate in a buffer, and reagent 2 is a suspensicn of 200-nm particles with a
monoclonal antibody selactive for 5-FU attached to the surface. The aggluiination is measured at a wavelength of 600 nm. ... In the
absence of §-FU, this reaction creates large aggregates, resulting in a solution that scattars incident light and leads to an Increase in the
observed absorption of the solution. When a sample containing 5-FU is introduced, the aggh#ination reaction is partially inhibited.
Antibody bound to sample drug is no longer available o promote nanoparticle aggregation, resulting in less scattaring of incident light
and lower observed absorption of light by the solution. Thus, a classic inhibition curva with respect to 5-FU concentration is obtained,
with the maximum absorption occurting at jow concentrations of drug and minimum absorption oceurring at high concentrations of diug.
Mnnitu)ring the changes in scattered tight or absorbance as a function of drug concentrations resutis in a concentration-dependent
curva®}).

Groups |-V therefore lack unity under PCT Rule 13 bacause they do not share a $ame or comesponding special tachnical feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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