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Lc CDRI 26 18
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Lc FWR3 31 23
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Le A R AL~ 32 24
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| 7.65 0.65 8.5 0.67 8.8
2 10.65 0.85 8.0 1.07 10.1
3 13.11 0.84 6.4 0.91 6.9
4 15.87 1.02 6.4 1.18 7.4
5 18.40 1.31 7.1 1.44 7.8
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# 6. ADVIA Centaur A% 2 D7 v & A OOHRRE

Rt MR L F# RLU +2 SD & (ng/mL)
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D (ng/mL) D (ng/mL)
FREeEr I 60 mg/dL 30.88 32.67 5.77
meEe Yy e s 60 mg/dL 33.82 30.67 -9.31
TINT I 9 g/dl. 22.5 20.4 —9.33
~NEJ B 500 mg/dL 29.08 29.70 2.13
N7 YRR 500 mg/dL 22.7 23.6 3.96
FRER 20 mg/dL 35.45 33.45 —5.64
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(ng/mL) [fwex 2D BmexIvD (%)
(ng/mL) (ng/mL)
25-(OH)- 27 0 27 100
v 3 D3
25-(OH)- 30 27 58 102
E23D2
vx D2 100 27 28 0.04
4 3 D3 100 27 28 0.04
3-m - 100 27 27 0.0
25(0OH)D3
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A5
EF5

gl

TTTTGGGGCCAAGGCACCACTCTCACAGTCTCCTCG

TACACCATGAACTGGGTGAAGCAGAGCCATGGAAAGAAC

TTTACTATCTATAATCAGAAG

ATAAGAGCGCATTACGACGGGAGAGTT

GTGCAGCTGCTCGAGTCTGGACCTGAGCTGGTGAAGCCTGGA
GCTTCAATGAAGATATCCTGCAAGGCTTCTGGTTACTCATTC
ACTGAC

CTTGAGTGGATTGGACTTATTAATCCTTACAATGGT

TTCAAGGGCAAGGCCACATTAACTGTAGACAAGTCATCCAG
CACAGCCTACATGGAACTCCTCAGTCTGACATCTGAAGACTC
TGCAGTCTATTACTTT

GTGCAGCTGCTCGAGTCTGGACCTGAGCTGGTGAAGCCTGGA
GCTTCAATGAAGATATCCTGCAAGGCTTCTGGTTACTCATTC
ACTGACTACACCATGAACTGGGTGAAGCAGAGCCATGGAAA
GAACCTTGAGTGGATTGGACTTATTAATCCTTACAATGGTTT
TACTATCTATAATCAGAAGTTCAAGGGCAAGGCCACATTAAC
TGTAGACAAGTCATCCAGCACAGCCTACATGGAACTCCTCAG
TCTGACATCTGAAGACTCTGCAGTCTATTACTTTATAAGAGC
GCATTACGACGGGAGAGTTTTTTGGGGCCAAGGCACCACTCT
CACAGTCTCCTCG

FWGQGTTLTVSS

10

YTMNWVKQSHGKN

11

FTIYNQK

12

IRAHYDGRV

13

VQLLESGPELVKPGASMKISCKASGYSFTD

14

LEWIGLINPYNG

15

FKGKATLTVDKSSSTAYMELLSLTSEDSAVYYF
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16

VQLLESGPELVKPGASMKISCKASGYSFTDYTMNWVKQSHGK
NLEWIGLINPYNGFTTYNQKFKGKATLTVDKSSSTAYMELLSLT
SEDSAVYYFIRAHYDGRVFWGQGTTLTVSS

17

ACGTTCGGAGGGGGGACCAAGCTAGAAATAAAACGG

18

CAGAGCCTTGTACACAGTAATGGAAACACCTATTTACAT

19

CTGATCTACCAAGTTTCCAAC

20

TGCTCTCAAATTACACATTTTCCTCCC

21

TGTGAACTAGTGATGACCCAGTCTCCACTCTCCCTGCCTGTC
AGTCTTGGAGATCAAGCCTCCGTCTCTTGCAGATCTAGT

22

CGGTACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTC

23

CGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCA
GGGACAGATTTCACACTCAAGATCACCAGAGTGGAGGCTGA
GGATCTGGGAGTTTATTTC

24

TGTGAACTAGTGATGACCCAGTCTCCACTCTCCCTGCCTGTC
AGTCTTGGAGATCAAGCCTCCGTCTCTTGCAGATCTAGTCAG
AGCCTTGTACACAGTAATGGAAACACCTATTTACATCGGTAC
CTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATCTACCAA
GTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGC
AGTGGATCAGGGACAGATTTCACACTCAAGATCACCAGAGT
GGAGGCTGAGGATCTGGGAGTTTATTTCTGCTCTCAAATTAC
ACATTTTCCTCCCACGTTCGGAGGGGGGACCAAGCTAGAAAT
AAAACGG

25

TFGGGTKLEIKR

26

QSLVHSNGNTYLH

27

LIYQVSN

28

CSQITHFPP

29

CELVMTQSPLSLPVSLGDQASVSCRSS

30

RYLQKPGQSPKL

31

RFSGVPDRFSGSGSGTDFTLKITRVEAEDLGVYF

32

CELVMTQSPLSLPVSLGDQASVSCRSSQSLVHSNGNTYLHRYLQ
KPGQSPKLLIYQVSNRFSGVPDRFSGSGSGTDFTLKITRVEAEDL
GVYFCSQITHFPPTFGGGTKLEIKR
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International application No.

INTERNATIONAL SEARCH REPORT PCTIUS 12/38637

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7K 16/26; COTH 21/00; GO1N 33/53 (2012.01)

USPC - 530/388.24; 536/23.53; 435/7.1
According to International Patent Classification (IPC) or to both national classification end [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC: 530/388.24; 536/23.53; 435/7.1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 530/388.24; 536/23.53; 435/7.1 (text search)

Electronic data base consulted during the intemnational search {name of data base and, where practicable, search terms used)

Electronic data bases: PatBase {US, EF, WO); Google Scholar, GenCore sequence search (AA, NT)

Search lerms; antibody, monoclonal,complementarity determining region (CDR), light chain, heavy chain, vitamin D, 25-hydroxyvitamin
D2, 25-hydroxyvitamin D3, detaction, guantification

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages ) Relevant to claim No.

A WO 2010/019568 A2 (TAYLOR et al.) 18 February 2010 (18.02.2010). Espedially pg 3 In 4-7, 1-5, 22-28, 38-41, 123
pg 10in 18-21

A US 2010/0068725 A1 (ARMBRUSTER et al.) 18 March 2010 {18.03.2010). Especially para 1-5, 22-26, 3841, 123
[0005}H0014].

A 532‘281 1/0097733 A1 (ANCIAUX et al.) 28 April 2011 (28.04.2011). Especially para [0014]- 1-5, 22-26, 3841, 123

A US 2003/0118018 A1 (OMURA et al.) 26 June 2003 {26.06.2003) Especially SEQ 1D NO: 8694 | 1-5, 22-26, 123

A US 2011/0092372 A1 (ALMAGRO et al.) 21 April 2011 (21.04.2011) Especially SEQ 1D NO: 99 | 1-5, 22-25, 123

A gg 2:']09!0012258 A1 (BERGMANN et al.} & January 2009 (08.01.2009). Especially SEQ ID 1-5, 22-26, 123

A LS 2008/0148432 A1 (ABAD) 19 June 2008 (19.06.2008) Especially SEQ 1D NO: 44945 AA 1-5, 22-26, 123
285-291

A US 2003/0008321 A1 (FUKUI et al.} 8 January 2003 (09.01.2003) Especially SEQ ID NO: 8 1-5, 22-28, 123

A US 2002/0062009 A1 (TAYLOR) 23 May 2003 (23.05.2003) Especially SEQ ID NO: 61 1-5, 22-26, 123

A U5 2006/0057564 A1 (WANG) 16 March 2006 (16.03.2008). Especially SEQ 10 NO; 434840 38,39

g Further documents are listed in the continuation of Box C.

[

*  Special categories of cited documents:

“A” document defining the general staie of the ant which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubis on priority laim{s) er which is
cited wo establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means :

document published prior to the international filing date but later than
the priority date claimed

wgn

e

aryn

P

“T"  later document published afier the international filing date or priority
date and not in conflict with the aplﬁllcalion but cited to understand
]

the principle or theory underkying the invention

docwr of paticul ce; the cl d invention cannot be
considered novel or cannot be considered to invelve an inventive
slep when the document is taken alone

“Y" o of particul ;.the claimed invention cannot be
considered to involve an inventive sicp when document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art .

“&*  document member of the same patent family

ayr

Date of the actua]l completion of the imternational search

16 Qctaber 2012 (16.10.2012)

Date of mailing of the international search report

09 NOV 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.Q. Bax 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571.273-3201

Authcerized officer:
Lee W. Young

PCT Helpdesk; 571-272-4300
PCT OSP; 571-272-T17T4

Form PCTASA/210 (second sheet) (July 2009)
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International application No.
PCT/US 12/38637

INTERNATIONAL SEARCH REPORT

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.
A US 20070083334 A1 {MINTZ et al.) 12 April 2007 {12.04.2007) Especially SEQ ID NO: 174239 | 38, 39
A US 2010/0268483 A1 (BANGA, et at.} 21 October 2012 (21.10.2010). Especially SEQ 1D NO: 38,39
49
US 2011/0117086 A1 (PANNEQUIN et al_) 19 May 2011 (19.05.2011) SEQ ID NO: 19 40, 41

US 2010/0028357 A1 (MATSUBARA et al.) 4 February 2010 (04.02.2010). SEQ ID NO: 96 40, 41

A US 2010/0311955A1 A1 (GUQ et al.} 8 December 2010 (09.12.2010}. Especially SEQ ID NC: | 40, 41
11 nt 154-174.

Form PCT/ISA/210 (continuation of sccond sheet) (July 2009)
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US 12136637

Bex No. [ Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet}

1. With regard to any nucleotide and/or amino acid sequence disclosed in the iniemational apptication, the intemational search was,
carried out on the basis of a sequence listing filed or furnished:

a. (mcans)
on paper

N .
M in electronic form

b, (time}
in the international application as filed
v
together with the international application in electronic form
|:| subsequently to this Authority for the ];urposes of search
2. D 1n addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identicat to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional commenis:
GenCore ver 6.4.1

Form PCT/ISA/210 {continuation of first sheet (1)} (July 2009)



(65) JP 2014-516540 A 2014.7.17

International application Ne.

INTERNATIONAL SEARCH REPORT
PCTUS 12/38637

Box Ne. 11 Observativns where certain claims were found unsearchable (Continuation of item 2 of first sheet)}

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

1. I:] Claims Nos.:

because they relate 1o subject matter not required to be searched by this Authority, namely:

2. l:] Claims Nos.:

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

3. Claims Nos.: 8-21, 27-37, 42-45, 56-75, 92-94, and 96-112
) because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No, 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemnational Searching Authority found multipte inventions in this international application, as follows:

This application contains the fallowing inventions or groups of inventions which are not so linked as o form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examinead, the appropriate additional examination fees must be paid.

Group |: ctaims 1-5, 22-26, 38-41, and 123 directed to an isolated antibody, or an antigen-binding fragment thereof, comprising a heavy
chain CDR1 having the amino acid sequence of SEQ ID NQ: 10, a heavy chain COR2 having the amino adid sequence of SEQ ID NO:
11, a heavy chain CDR3 having the amino acid sequence of SEC ID NO: 12, a light chain CDR1 having the amino acid sequence of
SEQ ID NO: 28, a light chaln CDR2 having the amino acid sequence of SEQ ID NO: 27, and a light chain CDR3 having the amine acid
sequence of SEQ ID NO: 28, or a nucleic acid encoding said sequence, or a hybridoma producing said antibody.

——-————for contlnuation, go te Extra Sheet:

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effont justifying 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.:

Lol

Mo required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-5, 22.26, 38-41 and 123.

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

I:.l 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.

I:l No protest accompanied the payment of additionat search fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12/38637

Continuation of Box I} {Lack of Unity of Invention)
Continuation of Sections 1 and 2:

Group |I: claims 48-55, 76-83, 87-90 and 95 directed to a method for detecting, treating or monitaring vitamin D deficiency in a subject,
sald method comprising determining the level of total 25-hydroxyvitamin D in a biological sample derived from said subject; whereln a

decrease between the level in the biclogical sample and the level in a normal control or a threshold level of 30 ng/mL is indicative of a

vitamin D deficiency in said subject.

Group 1) claims 84-86, directed to a method of stabilizing 25-hydroxyvitamin D analog comprising contacting the 25-hydroxyvitamin D
analog with 8-anitino-1-naphthalene sulfgnate (ANS),

Group IV: claims 113-121, and 136, directed to a method of producing a hybridoma and an antibody that binds 1o 25-hydroxyvitamin D2
and 25-hydroxyvitamin 3, or an antigen binding fragment thereof, comprising:

a) immunizing an animal with an immunogen comprising vitamin D-C22 or a derivative thereof in which the carboxylic acld function s
protected to form an amide;

b} harvesting spleen cells from the animal;

¢} fusing the spleen cells with myeloma cells io form a8 hybridoma; and

d} producing from said hybridoma an antibody or antigen-binding fragmant that binds 25-hydroxyvitamin D2 and 25-hydroxyvitamin D3,
or said hybridoma.

Group V: claim 124-127, and 131-135, directed to an isolated monocional antibody, or an antigen-binding fragment thereof, that binds 25
-hydroxyvitamin D2 and 25- hydroxyvitamin D3 in a sample.

Group V!: claims 128-130, diracted to a method for detecting or determining the level of total 25-hydroxyvitamin D in a biological sample
comprising contacting said sample with an antibody, or antigen-binding fragment thereef, that binds 25-hydroxyvitamin D2 and 25-
hydroxyvitamin D3.

The inventions listed as Groups | - VI do nat relale to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding speclal technical features for the following reasons:

The special fechnical features of the claims of Groups 1V are disclosed in the Group descriptions, above.

The only commaon technical element shared by the above groups is that they are related to 25-hdyroxyvitamin D. Groups |, IV, V and Vi
share the common technical element of being related to antibodies that bind to 25-hydroxyvitamin D. Groups Il and Vi share the
commaon technical element of being related to determining the leve! of 25-hydroxyvitamin D in a sample. Groups V-VHl share the
comman technical element of being related to an antibody that binds to both 25-hydroxyvitamin D2 and 25-hydroxyvitamin D3. These
commean tachnical alements do not reprasent an improvement over the prior art of US 2011/0087733 A1 to Anciaux et al., which teaches
a process for the production of a hybridoma, and a manoclonal antibody...able to recognize 25-hydroxyvitarmin D.sub.3 and 25-
hydroxyvitamin D.sub.3 (abstract), and the measurement of the level of 25-hydroxyvitamin D in a sample {para [0043]).

Theretore, the inventions of Groups I-VI lack unity of invention under PCT Rule 13 because they do nct share a same or corespanding
special technical feature.

Form PCT/ASA/210 (extra sheet) (July 2009}
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