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FULSILIGUR(L 7 U X<~ 77 2 RS
CDR-H1 Ala Tyr Ser Val Asn
(FAE 5 1)
CDR-H2 Met Ile Trp Gly Asp Gly Lys Ile Val Tyr Asn Ser Ala Leu Lys
R Ser
(BdH 5 2)
CDR-H3 Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn
(HIFI 5 3)
CDR-L1 Arg Ala Ser Lys Ser Val Asp Ser Tyr Gly Asn Ser Phe Met His
(BAIRE 75 4)
CDR-L2 Leu Ala Ser Asn Leu Glu Ser
(LA 5)
CDR-L3 Gln Gln Asn Asn Glu Asp Pro Arg Thr
(BlHE 5 6)
VH Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
e Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ala Tyr
(A7) Ser Val Asn Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
\la Met Ile Trp Gly Asp Gly Lys Ile Val Tyr Asn Ser Ala Leu Lys
Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu
Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
Gly Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gln Gly Ser
Leu Val Thr Val Ser Ser
VH Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 R Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ala Tyr
(L5375 8) Ser Val Asn Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
Ala Met Ile Trp Gly Asp Gly Lys Ile Val Tyr Asn Ser Ala Leu Lys
Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu
Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
Gly Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gln Gly Ser
Leu Val Thr Val Ser Ser
VL Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ser Val Ser Leu Gly
o Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Lys Ser Val Asp Ser Tyr
(FLAE 75 9) Gly Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly Val Pro Asp
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Asn Asn
Glu Asp Pro Arg Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
H &4 VTLRESGPA LVKPTQTLTL TCTVSGFSLS AYSVNWIRQP PGKALEWLAM
o IWGDGKIVYN SALKSRLTIS KDTSKNQVVL TMTNMDPVDT ATYYCAGDGY
(BLSE 75 10) | vPYAMDNWGQ GSLVTVSSAS TKGPSVFPLA PCSRSTSEST AALGCLVKDY
FPEPVTVSWN SGALTSGVHT FPAVLQSSGL YSLSSVVTVP SSSLGTKTYT
CNVDHKPSNT KVDKRVESKY GPPCPPCPAP EFLGGPSVEFL FPPKPKDTLM
ISRTPEVTCV VVDVSQEDPE VQFNWYVDGV EVHNAKTKPR EEQFNSTYRV
VSVLTVLHQD WLNGKEYKCK VSNKGLPSSI EKTISKAKGQ PREPQVYTLP
PSQEEMTKNQ VSLTCLVKGE YPSDIAVEWE SNGQPENNYK TTPPVLDSDG
SEFFLYSRLTV DKSRWQEGNV FSCSVMHEAL HNHYTQKSLS LSLG
H 84 QVTLRESGPA LVKPTQTLTL TCTVSGFSLS AYSVNWIRQP PGKALEWLAM
) I IWGDGKIVYN SALKSRLTIS KDTSKNQVVL TMTNMDPVDT ATYYCAGDGY
(ﬁdEH§T71U YPYAMDNWGQ GSLVTVSSAS TKGPSVFPLA PCSRSTSEST AALGCLVKDY
FPEPVTVSWN SGALTSGVHT FPAVLQSSGL YSLSSVVTIVP SSSLGTKTYT
CNVDHKPSNT KVDKRVESKY GPPCPPCPAP EFLGGPSVFL FPPKPKDTLM
ISRTPEVTCV VVDVSQEDPE VQEFNWYVDGV EVHNAKTKPR EEQEFNSTYRV
VSVLTVLHQD WLNGKEYKCK VSNKGLPSSI EKTISKAKGQ PREPQVYTLP
PSQEEMTKNQ VSLTCLVKGE YPSDIAVEWE SNGQPENNYK TTPPVLDSDG
SFELYSRLTV DKSRWQEGNV FSCSVMHEAL HNHYTQOKSLS LSLG
H &% VTLRESGPA LVKPTQTLTL TCTVSGFEFSLS AYSVNWIRQP PGKALEWLAM
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(ACAIE 7 12)

IWGDGKIVYN
YPYAMDNWGO
FPEPVTVSWN
CNVDHKPSNT
ISRTPEVTCV
VSVLTVLHQD
PSQEEMTKNQ
SFFLYSRLTV

SALKSRLTIS
GSLVTVSSAS
SGALTSGVHT
KVDKRVESKY
VVDVSQEDPE
WLNGKEYKCK
VSLTCLVKGE

KDTSKNQVVL
TKGPSVFPLA
FPAVLQOSSGL
GPPCPPCPAP
VOENWYVDGV
VSNKGLPSSI
YPSDIAVEWE

TMTNMDPVDT
PCSRSTSEST
YSLSSVVTVP
EFLGGPSVFL
EVHNAKTKPR
EKTISKAKGQ
SNGOPENNYK

ATYYCAGDGY
AALGCLVKDY
SSSLGTKTYT
FPPKPKDTLM
EEQFNSTYRV
PREPQVYTLP
TTPPVLDSDG

DKSRWOEGNV FSCSVMHEAL HONHYTQKSLS LSLGK

I
a2

(BLAIHE 75 13)

OVTLRESGPA
IWGDGKIVYN
YPYAMDNWGO
FPEPVTVSWN
CNVDHKPSNT
ISRTPEVTCV
VSVLTVLHQD
PSQEEMTKNQ
SFFLYSRLTV

LVKPTOQTLTL
SALKSRLTIS
GSLVTVSSAS
SGALTSGVHT
KVDKRVESKY
VVDVSQEDPE
WLNGKEYKCK
VSLTCLVKGE

TCTVSGEFSLS
KDTSKNQVVL
TKGPSVEPLA
FPAVLQOSSGL
GPPCPPCPAP
VOFNWYVDGV
VSNKGLPSST
YPSDIAVEWE

AYSVNWIRQP
TMTNMDPVDT
PCSRSTSEST
YSLSSVVTIVP
EFLGGPSVFEL
EVHNAKTKPR
EKTISKAKGO
SNGOPENNYK

PGKALEWLAM
ATYYCAGDGY
AALGCLVEKDY
SSSLGTKTYT
FPPKPKDTLM
EEQFNSTYRV
PREPQVYTLP
TTPPVLDSDG

DKSRWOQEGNV FSCSVMHEAL HNHYTQKSLS LSLGK

L &%
(BlF &7 14)

DIVMTQSPDS
LIYLASNLES
TFGGGTKVET
OWKVDNALQS
THQGLSSPVT

LSVSLGERAT
GVPDRFSGSG
KRTVAAPSVE
GNSQESVTEQ
KSEFNRGEC

INCRASKSVD
SGTDETLTIS
IFPPSDEQLK
DSKDSTYSLS

SYGNSEFMHWY
SLOAEDVAVY
SGTASVVCLL
STLTLSKADY

OOKPGQPPKL
YCQQONNEDPR
NNFYPREAKV
EKHKVYACEV
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INTERNATIONAL SEARCH REPORT International application Ne.

PCT/JS 1331178

A, CLASSIFICATION OF SUBJECT MATTER
IPC(B) - C12Q 1/68; GOIN 33/53; AG1K 38/00, 38/395; CO7K 16/00 (2013.01}

USPC - 435/6.1, 7.1; 514/1.1; 424/1130.1; 530/387.1
According o International Patent Classification (IPC) or to both national classification and 1PC
B.  FIELDS SEARCHED :

Mini do ion hed (classification system followed by classification symbols)
IPG(8) - ©12Q 1/68; GO1N 33/53; AB1K 38/00, 39/385; CO7K 16/00 (2013.01)
USPG - 435/6.1, 7.1; 514/1.1; 424/130.1; 530/387 1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 435/6.11, 6,12, 7.92, 326, 328, 335; 424/136.1, 145.1, 158.1; 530/367.3, 368.23, 389.2; 514/1.8
{Text Search}

Electronic data base consulted during the international search (name of data base and, where practicablé, search terms used) i .
PubWEST (PGPRB, USPT, USOC, EFAB, JPARB); PatBase; Google and Google Scholar.

Search Tamme: idiopathic pulmonary fibrosis, IPF, MUCL1, mucin-like 1, SBEM, Small Breast Epithelial Mucin, BS108, MUC1, MUC-1,
mucin 1, CD227, KLE, KL-6, DF 3, DF-3, EMA, H23AG, PEMT, MAMS, H23, 15-3, SAA SAA1, SAAZ, SAAL, serum amyloid, CSAA,

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2012/0035067 A1 (KAMINSK] et al.} 09 February 2012 (09.02.2012) para [0033], (0081], 1-2, 5-, 9 and 11-12
- [0133] - v
Y 20-26, 55-59 and 63-64
A 27 and 60
x | SUNG, H.J. et al. Identification and Validation of SAA as a Potential Lung Cancer Biomarker - 1-2, 5-6 and 10
and its Involvemant in Metastatic Pathogenesis of Lung Cancer. J. Proteome Res. 09 December
2010, Vol 10, pages 1383-1395: Tabla 1; Supplemantary Table 1; pg 1384, col 1, para 3, pg
1388, col 1, para 2 to pg 1389, col 1, para 1 :
X WANG, C.K. et al. Pulmonary changes induced by trans,trans-2,4-decadienal, a componentof | 1,3, 5and 8
- cooking oll fumes. Eur Respir J. 24 Seplember 2009, Vol 35(3), pages B67-675: abstract; pg =~ | -————— —
Y 669, col 2, para 6 to pg 670, col 1, para 1; pg 670, col 2, para 1 13
X BOON, K. et al. Molacular Phenotypes Distinguish Patients with Relatively Stable from 1and 5
— Progreasive Idiopathic Pulmonary Fibrosis (IPF). PLoS ONE. 06 April 2008, Vol 4(4}, 85134, i
Y pages 1-14: abstract; pg 1, col 1, para 2 to col 2, para 1; pg 4, col 1, para 3 13-17,19 and 54
A 18
X BRIDGES, R.S. et al. Gene Expression Profiling of Pulmonary Fibrosis Identifies Twist1 as an iand 5
- Antiapoptotic Molecutar "Rectifier” of Growth Factor Signaling. The American Journal of B ——
Y Pathology. Decernber 2009, Vol. 175, No. 6, pages 2351-2361: Table 2; abstract 13 and 20

[

m Further documents are Listed in the continuation of Box C.

*  Special categories of cited documents: “T"laer document published ater the imematianal filing date or pricrity

“A"  docurnent defining the general state of the art which is not considersd date and ot in conflict with the application but cited 10 un
to be of particular relevance . the principle or theory underlying Lhe invention
“E" earlier application or patent but published on or after the i ] exr g of particular relevance; the claimed invention cannot be
filing daie . considered novet or cannot be considered 10 involve an inventive
L dnr.a:gmenl mqhh% lhrglw doubt:'l on p?:nrilylhclain;(s)_or whicll[lmis . step when the document is taken alone
cited 1o establis publication date of another citation oOF OMEM wy» oo many of particular relevance; the claimed invention cannot be
special reasan (as specified) " considered to involve an inventive step when the document is
“0" documen refesring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means ' being obvious to a person skilled in the art
“P"  document published prior 1o the international filing date but laterthan  wg»  4o,0ument member of the same patent family

the prierity date claimed

Date of mailing of the internationat search report

24JUL 2013

Date of the actual conipletion of the internationa] search

17 July 2013 {17.07.2013)

Namme and mailing address of the ISA/US Authorized officer:

Mall Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. s71-273-3201

Lea W. Young

PLCT Helpdask: 571-272-4300
PCT OSP: 571-272-7774
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Box No, 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of cenain claims under Article 17(2Xa} for the following reasons:

1 I:_l Claims Nos.:

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

2. D Claims Nos.:

because they relate Lo 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. DX Claims Nos.: 32. 4243, 46-53, 61-62, 65-70 and 7984
because they.are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. ]I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority Rrund muttiple inventions in this international application, as follows:
This application contains the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all Inventions to ba examined, the appropriate additional examination fees must be paid.

Group |+; Claims 1-27, 54-60, 63-64, drawn to methods relatad to prognosing or of aiding prognosis of idiopathic pulmonary fibrosis
{IPF}in a patient. The First invention encompasses MUCL 1 (the first gene listed in Table 2), namely, Claims 1-2 and 12/(1,2).
Applicant is invited to elact additional genes ta be searched, for examgle, gene CXCL13, and an additional fee be paid for each -
additional invention elected, The exact claims searched will depend on the specifically elected inventions. Failure to clearly identify how
any paid additional invention fees are to be applied to the 7+7 group will result in anly the first claimed invention to be searched.

Continued in Supplamentél

' Box

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

2 D As all searchable claims could be searched without effort justifying additional fees; this Autherity did not invite payment of
additional fees. : ’

3. E 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 Nes.: :
Claims 1-27, 54-60 and 63-64, restrictad to MUCL1, SAA, MMP3, CXCL13, OPN, COMP and YKL-4D, namely, Claims 1-3, 5
27, 54-60 and 63-64.

4. D No required additional search fees were timely paid by the applicant, Consequemly, this international scarch report is
restricted to the invention first mentioned in the clatms; it is covered by claims Nos.: :

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

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

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2009)
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DOCUMENTS CONSIDERED TO BE RELEVANT

[0024). :

Category* Citation of document, with indication, where apprapriate, of the relevant passages Relevant to claim No.
X KORTHAGEN, N.M, et al. Serum and BALF YKL-40 levels are prediciors of survival in 1,5and 7
- idiopathic pulmonary fibrosis. Respiratory Madicine . 2011, Vol 105, pages 106-113: abstract B —————
Y 13-17, 15-26, 54-59 and
—_ 63-64 ’
A N R ——
) : ) 18,27 and 60
Y YOKOYAMA, A, et al. Prognostic value of circulating KL-6 in idiopathic pulmonary fibrosis.
Respirology. 2006, Vol 11, pages 164-168: abstract . 1.2
Y ROSCHMANN, K.|.L. et al. Timothy grass peollen extract-induced gene exprassion and
signalling pathways in airway epithelial cells. Clinical & Experimantal Allargy. 2011, Vol 41, 1-2
pages 830-841: table 2; pg 831, col 1, para 1, para 2
Y US 2000/0176228 A1 (BIRSE et al.) 09 July 2009 {08.07.2009) para [0059], [0617}, [0618] 13-17, 19-26, 54-59 and
— ) 6364
A U —
48, 27 and 50
Y DHIMOLEA, E. & al. World Bispecilc Antibody Summit, September 27-28, 2011, Bostan, MA, | 14, 19, 22, 24, 56 and 63
maAbs. January/February 2012, Vol 4(1), pages 4-13: Table 1; abstract E
Y CORREN, J. at al. Lebrikizumab Treatment intAdults with Asthma. N Engl J Med. 03 August 15, 23 and 57
2011, Vol 365, pages 1088-1098: abstrect -, .
Y . US 20090/214523 A1 (FUNG et al.) 27 August 2009 (27.08.2009) SEQ ID NOs: 99, 104, 115, | 14-17, 22-23, 25-26 and
- 117, 123, 135 and 142-143; para [0014], [0015], (0138] : 56-59
A - .
. 18, 27 and 60
A US 2005/01158169 A1 (BARTKE et al.} 02 June 2005 (02_06.2005) SEQ I NO: 32; para [0087] | 18, 27 and 60
US 2007/0253951 A1 (NG et al.) 01 November 2007 ((H.11.2007) SEC D NO: 2; para [00089], | 18, 27 and 60

Form PCT/1SA/210 (continuation of second sheet) (July 2009)
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Continuation of Box No. Ill - Observations where unity of invention i3 lacking:

Group II+; Claime 28-31 and 33, drawn to mathods related to diagnosing @ molecular subtype of |PF in a subject. Applicant is invited to
alect additional geres to be searchad, for example, the first invention encompasses the gens MUCL1, the first gene listed in Table 2
(claims 28, 31/(28) and 33/(28)), and an additional fae be paid for each additional invention elected. The exact claims searched will
depend on the specifically elected inventions. Failure to cleary identify how any paid additional invention fees are to be applied to the
?+7 group will result in only the first claimed inventioh to be searched. .

Group lil+: Claims 34-41, 44-45, drawn 0 mathods relsted to treating IPF In a patient. Applicant is invited to elect additional genes te
be searched, for exampls, the first invention encompasses the gene MUCL1, the first gene listed in Table 2 (claims 34, 37/(34}-41/(34)
and 44/(34)-45/(34)}, and an additional fee be paid for each additional invention elected. The exact claims searched will depend on the
specifically elected inventions, Failure to clearly idantify how any paid additional invention fees are to be applied 1o the 747 group will -
result in only the first claimed invention to be searchad. .

Group IV+: Claims 71-78, drawn to methods related to monikoring diseasa progression in an IPF patient. Applicant is invited o elect
additional genes to be searched, for example, the first invention encompasses tha gene MUCL 1, the first gene listed in Table 2 (claims
T1-72 and T8AT1,72)-78/(71,72)), and an additional fae be paid for each additlonal Invention efacted. The sxacd claims saarched will
depand on the specifically elected Inventions. Failure to clearly ilentify how any paid additional invention fess are to be applied to the
7+ group will result in only the first claimed Invention to ba saarched.

The Inventions listed as Groups H - 1V+ do not relate 1o a single general inventive concept under PCT Rule-13.1 because, under PCT
Rule 13.2, thay lack the same or caresponding special technical faatures for tha following reasons:

Special Technical Features: . ’ -

Group I+ includes the special technical feature of a method of prognasing or of alding prognosis of idiopathic pulmonary fibrosis (IPF}in
a subject, wharein an elsvated expression level of the one or the combination of genss, or an slevated expression lavel of the one er
the combination of proteins, is indicative of @ prognosis for shortenad survival compared to median survival and wherain a reduced
expression level of the one or the combination of genes, or 4 reduced expression leve! of the one or the camblnation of protains, is
Indlcative of a prognosis for increased survival compared to median survival, OR determining a total ine biomarker score, wherein
the determining of the total baseline biomarker score comprises measuring the proteln expression level of at least one gene and
asslgning a score of 0 if the expressian level Is balow the madian for the gena and assigning a score of 1 if the expression lavel is above
the median for the gene wherein the determining of the total baseline biomarker scare further comprises measuring the protein
enpression level of YKL-40 and assigning a score of 0 if the expreasion lavel is below the median for YKL-40 and assigning a score of 1
If the expression level is above the median for YKL-40, and whérein the detarmining of the fotal basetine blomarker score further
comprises adding each individual score 1o obtain the total baseline biomarker score, wherein a total baseline biomarker score of two or
above is indicative of 2 prognosis of shortened survival compared to medlan survival and wherein a total baseline biomarker score of
Zero or one is indicative of a prognosis of increased survival compared to the median survival; not requirad by Groups IH- - IV+,

Group I+ includes the special technical featurs of a mathod of diagncsing a molecular subtyps of IPF in'a subject, whersin elevated
axpression of tha one or the combination of genes, or elevated expression of the one or the combination of proteins, is indicative of the
IPF molecular subtype, Not raquired by Groups I+, I+ and iv+.

Group I+ includes the special technical feature of a method of treating IPF in a patlent comprising administering an effective amount of
an IPF therapeutic agent to the patient to treat the IPF, Not requirad by Groups I+, I+ and v+,

Group IV+ include the spoaclal tachnical feature of a method of monitoring disaase progression in an IPF ﬁaﬁent comprising obtaining a
biclogical sample from the patiant at a first time point and one or more additional time points, wherein a change in expression level from
the first time point to the one or more additionat time points is indicative of disease pragression, Not required by Group 1+, 11+ and lll+.

Common Technical Features:

Groups |+ and |1+ share the tachnical feature of 2 method relating to IPF in a patient, the method comprising measuring in a biolagical
sample obtained from the subject exprassion of one or a combination of genes, or expression of one or a combination of proteins
encoded by the one or the combination of genes, wherein elevated expression of the one or the combination of genes, or elevated
expression of the ane or the combination of proteins, is indicative of a concluslon ragarding IPF. ?

Groups [+, lI+ and Ill+ share the techinical feature of a method relating to IPF in a patient based on elevated expression of one or a
combination of genes, or exprassion of ane or a combination of proteins encoded by the one or the combination of genes. has been |
detected in a biclogical sample obtained from the patient,

Groups 1+ and IV+ share the technical feature of a method relating to |PF in @ patient comprising obtaining a blological sample from the
patient, measuring in the biological samples the expression of one or a combination of genes, or axprassion of one o a combination of
proteins encoded by the one or the combination of genes, wherein the resull of the measuwement is indicativa of a conclusion regarding
IPF. .

Groups li+ and |+ share the technical featurs of a methad relating te IPF in a patient, the method comprising measuring in a biological
sample obtained from the subject exprassion of one or a cambinaticn of genes, or axpression of one or a combination of proteins
encaded by the ona or the combination of genes, wherein the result of the measurement is indicative of a conclusion regarding IPF.

Continued on Next Page’
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However, these shared teghnical featuras do not represant a contribution over tha prior art, as being obvious over US 2012/0035067 A1
to Kaminski et al. {published on 02 February 2012} (hereinafter 'Kaminski'), in view of the article titled ‘Serum and BALF YKL-40 levels
are pradictors of survival in idiopathic pulmonary fibrasis' by Korthagan, N.M. st al. {published on Respiratory Medicine, 2011, Vol 105,
pages 106-113) (hereinafter 'Korthagen'} and LS 2009/0176228 A1 10 Birsé et al. {hareinafter 'Birse').

Kaminski teaches a method of prognosing or of aiding prognosis of idiopathic pulmonadry fibrosis (IPF) in a patient (para [00803-{0081)-
MMP7) comprising obtaining a blological sample from the patient, measuring in the biclogical sample the expression of one or a
combination of genes (para [0080}-{0081])- MMP7), or expression of ene or a combinalion of proteins encaded by the one or the
combination of genes {para [0080]-(0081]- MMPT), whersin an elevated expression level of the one or the combination of ganes, or an
elevaled axpression leve! of the one or the combination of protains {para [0006]- [0007], [0D09}- FIG. 2A-C, MMP7 and MMP1 gene and
protein levels, [0011)- average levels), Is indicative of a prognosis for shortened survival compared to median survival and wherein a
reduced axprassion leval of the one or tha combination of genas, or a reduced expression level of the one or the combination of
pratains, is indicative of a prognosis for increased survival compared to median survival {para [0011]- [0043]- survival, [0080H0085]-
survival prognosis, {0134} [0145)-compare levels). Kaminski further teachas a method of diagnosing IPF in a subject, the method
comprising measuring in a biological sample obtained from the subject expression of MMP3 (para [0175]), wherein alavatad expression
of said MMP3, is indicative of IPF (para [0065), [0111], [0117), [0133), [0175]}. Further, Kaminski teaches measuring the protein
expression lavel of MMP3, wherein an elevated exprassion level of said MMP3 is indicative of a prognosis for shortened survival
compared to median survival and wherein a reduced expression level of said MMP3 is indicative of a prognosis for increased survival
compared to median survival (para [0081]). Kaminski further teaches a method of treating IPF in a patient comprising administering an
effective amount of an IPF therapeutic agent to the patient to treat the IPF, provided that elevated expression of one or a combination of
genes, or expression of one or a combination of proteins encoded by the one or the combination of genes, has been detected Ina
biological sample obtainad from the patient, wherein the one or the combination of genes is MMP3 {pars [0080]-[0D81]). Kaminski
further discloses a method of monitoring disease progression in an IPF patient comprising obtaining a biclogical sample from the patient
at a first time point and one or more additional time points, measuring in the biological samples the expression of ane or a combination
of genes, or expression of one or a combination of proteins ancoded by the ene or the combination of genss, wherein the one or the
combination of genes wherein a change in expressicn lavel from the first time point to the one or more additional ime points is indicative
of disease progression (para [0072). Further, Kaminski teaches that the method further comprises detsrmining a tolal baseline
biomarker scora (para [0100], {0118], [0124], TABLES 11-12), wharein the determining of the total baseline biomarker scote comprises
measuring the protein expression level of at least one biomarker (para [0100), [0118], [0124], TABLES 11-12).

However, Kaminski does not specifically delineate the steps of assigning a score of 0 if the axpression level is below the median, and

" assigning a score of 1 if the expression level is above the madian for CXCL13, OPN, and COMP, respectively, wherein the determining
of the total baseline biomarker score further comprises measuring the protein expression leve! of YKL-40 and assigning a score of O if
the expression level is below the madian for YKL-40 and assigning a scora of 1 if the expression level is above the median for YKL-40,
and wherein the determining of the total baseline biomarker score further comprises adding each Individual score to obtain the total
baseline biomarkar score, wherein a total baseline biomarker score of two ar above is indicatlve of a prognosis of shortened survival
compared to median survival and whersin a total baseling biomarker score of Zero or one is indicative of a prognosis of increased
survival comparad to the median survival.

Korthagen teaches a method of prognosing IPF in a patient comprising obtaining a biciogical sample from the paient (summary},
measuring in the biclogical sampla the expression level of YKL-40, wherein an elevated expression level of said YKL-40 is indicative of a
prognasis for shortened survival compared to median survival and wherein a reduced expression level of said YKL-40 is indicative of a
prognosis for increased survival compared to median survival (summary). Accordingly, it would have been obvicus to a person having
ordinary skill in the art to include sald YKL-40 expression level into the prognostic method of Kaminski so as to further improve
prognostic accuracy by incorporate mora relevant bicmarkers inte the method. .

In addition, Birse teaches a diagnostic method comprising determining a total baseline biomarker scors (pars [0059], [0164], [0182]-
[0189), [0616]- [0618]), wherain the determining the total baseline biomarker score comprises assigning a score of 0 if the expression
lovel of a biomarker is balow the median for said blomarker, and assigning the scora of 1 if the expression leval is above the median far
said biomarker, and wherein the determining the total baseline blomarker score further comprises adding each individual score for each
biomarker to obtain the total baseline biomarker score (para [0617]{0618)). Accordingly, it would have been cbvious to a person having
ordinary skill in the art to determine a total baseline biomarker score for the biomarkers used in Kaminski and Korthagen {MMP3 and
YKL-40), comprising assigning a scora of 0 is tha exprassion laval of MMP3 is below the median for MMP3, and assigning a score of 1 if
the expression level of the MMP3 is above the median for MMP3, and further assigning & score of 0 is the expression lavel of YKL-40 is
below the median for YKL-40, and assigning a score of 1 if the expression levet is above the median for YKL-40, wherein determining
tha total baseline biomarkar score further comprises adding said two scores ko obtain a total baseling biomarkar score, whersin the total
bassline biomarker scora of one or more {at least one of MMP3 and YKL-40 Is above median) is indicative of a prognosis of shortened
survival compared to madian survival and wherein a total baseline biomarker scare of zero (both are lower than median) is indicative of
a prognosis of increased survival compared to the median survival, because use of said total basefine biomarker score takes into
consldaration of the expression levels of multiple relevant biomarkers with equal weight assigned 1o each relevant biomarker.

As the common technical features would have baen obvious to ong of ordinary skill in the art at tha time of the Invention, these cannot
be considersd special technical feature that would otherwise unify the groups. -

Therefors, inventions of Groups |+ - IV+ [ack unity under PCT Rule 13 because they do not share a same or comespending special
technical feature, .

NOTE re ltem 4: Claims 32, 42-43, 46-53, 61-62, 65-70 and 79-84 are unsearchable b they are dependent claims and are not
drafted in accordance with the second and third sentences of Rule-6.4(a). :
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