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goooooano
oooao
BEY T
YN HH O ER O TARZ R LA 2
&S WRET  hH PRYT PR PR
MR
1 M 64 72,9 20 33 15 48 AC
2 M 59 12,6 50 105 17 - AC
3+ M 59 35,0 20 36 19 55 AC
4* M 65 9,4 10 25 16 - AC
5t M 65 10,8 15 23 20 50 AC
6+ M 63 10,8 17 27 16 60 SCC
7+ M 62 6,0 30 65 14 57 SCC
g M 65 5,9 20 32 18 - SCC
9 M 57 6,6 20 36 17 53 ScC
10* M 67 8,4 20 20 36 56 LCLC
11* M 66 19,0 15 35 17 61 LCLC
124 M 58 90 30 65 15 - LCLC
13 M 64 145 20 22 19 43 AC/SCC
14 M 62 12,8 23 55 14 - SCLC
AE 62,6 31,8 22,1 414 18,1
FEWEBE
15% M 55 0,0 20 36 19 - AC
16* M 69 0,0 20 47 23 - AC
17 M 70 0,0 15 38 18 68 AC
18* M 65 0,0 20 52 12 - AC
19 M 55 0,1 28 54 16 55 AC
20 M 67 0,0 25 50 27 - AC
21 M 65 0,0 20 47 13 60 SCC
22 M 65 0,0 15 25 30 64 SCC
23% M 50 0,0 20 35 15 - scc
24 M 64 0,0 20 45 19 - ScC
2548 M 67 0,0 20 47 19 66 scc
26 M 71 0,5 35 89 20 - LCLC
27+ M 72 0,5 22 36 18 49 LCLC
28* M 41 0,0 25 31 15 40 AC/SCC
29 M 64 0,0 30 66 17 - SCLC
A4 64,2 0,08 22,1 47,6 19

* X 10 0FETEmhE (2)
(N2 04,H)

+ EREE . (pack vears)
I 711 CGHIZMEA
§ 7 1A CGHIZDMER

AC: . SCC: FF.LE LCLC.: JWAHEM. AC/SCC: HRT LR, SCLC : /N
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LANDT ARX MNMEBBEOMIEEZ, 14 AD7 AN MMESIBEREOFIRE 25
DEET S, BN TR -ERbAZR4 7THEOELETF

Ta—Jvvhk eI ar

B o 1D? &E3 EETFRE friE* PAE®  HAREHES
1 220127 s at  NM 017703.1  FBXLI12 19p13.2 0,0001  -0,90
2 210365 at D43967.1 RUNX1 21q22.3 0,0004 -0,89
3 204594 s at NM 013298.1 FLJ20232 22ql3 0,0075  -0,88
4 217147 s at AJ240085.1 TRAT1 3ql3 0,0395  -0,87
5 208030 s at NM 001119.2 ADDI1 4p16.3 0,0004 0,86
6 217580 x at AW301806 ARL6IP2 2p22.2-p22.1 0,026 -0,86
7 202801 at NM 002730.1 PRKACA 19p13.1 0,2547 -0,86
8 212517 at AL132773 ATRN 20p13 0,0141 0,85
9 203241 at NM_003369.1 UVRAG 11q13.5 0,0001 -0,84
10 208994 s at Al638762 PPIG 2q31.1 0,0380 -0,84
11 209494 s at  AI807017 ZNF278 22q12.2 0,0609  -0,84
12 208442 s at NM_000051.1 ATM 11922-g23 0,0012 -0,84
13 221971 x at BE672818 10q 0,0179 -0,84
14 221104 s at NM 018376.1 NIPSNAP3B 9q31.1 0,0822 -0,84
15 213094 at AL033377 GPR126 6g24.1 0,0091 0,83
16 209471 s at L00634.1 FNTA 8p22-qll 0,0003 -0,83
17 204834 at NM_006682.1 FGL2 7q11.23 0,0001 -0,83
18 205884 at NM_000885.2 ITGA4 2q31.3 0,0445 -0,83
19 205673 s at NM 024087.1 ASB9 Xp22.2 0,0110 0,83
20 204527 at NM_000259.1 MYOS5A 15g21 0,0273 -0,83
21 210835 s at AF222711.1 CTBP2 10g26.13 0,0861 0,83
22 207633 s at  NM _005592.1 MUSK 9931.3-q32 0,0956  -0,82
23 210187 at BC005147.1 FKBP1A 20p13 0,0295 -0,82
24 219174 at NM _025103.1 CCDC2 9p21.2 0,0866 0,82
25 203892 at NM_006103.1 WFDC2 20q12-q13.2 0,0155 0,82
26 219613 s at NM 016539.1 SIRT6 19p13.3 0,0592 -0,82
27 203412 at NM_006767.1 LZTR1 22ql1l1.1-ql1.2 0,0014 -0,82
28 219666 at NM 022349.1 MS4A6A 11ql12.1 0,0104 -0,82
29 212215 at AB007896.1 PREPL 2p22.1 0,0194 0,82
30 217718 s at NM 014052.1 YWHAB 20q13.1 0,0398 0,82
31 204288 s at NM_021069.1  ARGBP2 4g35.1 0,0098 0,82
32 201186 at NM 002337.1 LRPAP1 4p16.3 0,0218 0,81
33 219795 at NM_007231.1 SLC6A14 Xqg23-q24 0,0031 0,81
34 207922 s at NM_005882.2 MAEA 4pl6.3 0,0265 0,81
35 221471 at AW173623 TDE1 20q13.1-13.3 0,0236 0,81
36 210915 x at M15564.1 TRBV19, TRBC1 7q34 0,0106  -0,81
37 205876 _at NM 002310.2  LIFR 5p13-pl12 0,1244 0,81
38 219777 at NM 024711.1 GIMAP6 7q36.1 0,0000 -0,81
39 206978 at NM_000647.2 CCR2 3p21 0,0076  -0,81
40 218559 s at  NM_005461.1 MAFB 20q11.2-q13.1  0,0022  -0,80
41 209276 s at AF162769.1 GLRX 5ql4 0,0072 -0,80
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43 204523 at NM 003440.1  ZNF140 12924.32-q24.33  0,0000 0,80
44 34221 at D83778 KIAA0194 5g33.1 0,0036  -0,79
45 210895 s at  1.25259.1 CD86 3q21 0,0686 -0,79
46 33197 at U39226 MYO7A 11q13.5 0,2430  -0,79
47 205597 at NM 025257.1  Cé6orf29 6p21.3 0,1272 0,79
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because they relate to subject matter not required to be searched by this Authority, namely:

2. P Claims Nes.: 1-3, 5-15 (all partly)
because they relate to parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international search ¢an be carvied out, specifically:

Soe Extra Sheet

3. I:‘ Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet}

This International Searching Avuthority found multiple inventions in this international application, as follews:
See Extra Sheet

1. D 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 conld be searched without effort justifying additdional fees, this Authority did not invite payment of
additional fees.

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

4, E No required additional search fees were timely paid by the applicant. Consequently, this infernational search report is
restricted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

1-2 (partly}, 3, 5, and 6-15 (partly)

Remark on Protest I:l 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.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No. Il
Claims 1-3 and 5-15 lack clarity for the following reasons.

Independent ¢laims 1 and 13 do not disclose how the detection of allelic imbalance is performed. Neither
the ¢laims nor the description disclose how the resulls of the methods are interpreted. In addition, a very
large number of possible methods and kits fall within the scope of the claims. The gpplication provides
support in the sense of Article 6 PCT and/or disclosure in the sense of Article 5 PCT only for a very
limited number of such kits and methods. On the above grounds, a meaningful search over the whole of
the claimed scope is impossible.

GConsequently, the search has been carried out on those parts of the claims, which appear to be clear,
supported and disclosed, namely methods and kits whergin the presence of Al is assessed by using
microsatellite markers listed in claim 5 or genes listed in Table 5 and located in the 19p13.3-p13.1
chromosamal region. In addition, the search has been carried out by using general terms.

Continuation of Box No. Il

The requirement of unity of invention referred to in Rule 13.1 PCT shall be fulfilled only when there is a
technical relationship among those inventions involving one or more of the same corresponding special
technical features. Tha expression "special technical features” shall mean those technical features that
define a contribution which each of the claimed inventions, considered as a whole, makes over prior art
(see Rule 13.2 PCT).

The single general concept for claims 1-15 of the present application is the teaching that allelic imbalance
(Al) in chromosomal regions can be an indication of lung cancer associated with asbestos exposure and
an indication of an altered risk of lung cancer.

The above-mentioned single general concept can not be considered as a contribution over prior art.
Document MARSIT C.J. st al. Loss of Heterozygosity of Chromosome 3p21 Is Associated with Mutant
TP53 and Better Patient Survival in Non-Small-Cell Lung Gancer. Cancer Res., December 2004, Vol. 64,
No. 23, pages 8702-8707 discloses that loss of heterozygosity (LOH) of chromosomal region 3p21 is
associated with asbestos exposure and occurs frequently in non-small-cell lung cancer. Thus, the single
general concept is not novel and cannot be considered as a single general inventive concept in the sense
of Rule 13.1 PCT and Rule 13.2 PCT.

The claims 1-15 of the present application relate to various chromosomal regions and gene expression
profiles to detect asbestos exposure or a risk of lung cancer. Each gene or chromosomal region does not
share the same special technical feature with the others. The genes and chromosomal regions are
structurally and functionally different from each other since they are located at different locations on
different chromosomes and have differant structures.

The International Searching Authority has decided to make the division intc separate inventions on the
basis of individual genes and chromosomal regions mentioned in claims and listed in Table 5. Thus, this
international application contains at least the following inventions or groups of inventions which are not so
linked as to form a single general inventive cancept under Rule 13.1 PCT and Rule 13.2 PCT:

Invention 1: Claims 1-2 (partly), 3, 5, and 6-15 (partly); methods and kits relating to the detection of allelic
imbalance in the 19p13.3-p13.1 chromosomal region.

Invention 2: Claims 1-2 (partly), 4, and 6-15 (partly); methods and kits relating to the detection of allelic
imbalance in the 9g32-q34.3 chromosomal region.

Inventions 3-6: Claims 1-2 and 6-15 (all partly); methods and kits relating to the detection of allelic
imbalance in the remaining chromesomal regions listed in Claim 1, namely 2p21-p16.3, 16p13.3,
22q12.3-q13.1, and 5g35.3.

Invention 7: Claims 7 and 8 (both partly); methods relating to the determination of allelic imbalance by
preparing a gene expression profile that comprises expression data of the first gene listed in Table 5 that
Is not located at the chromosomal regions defined in claim 1, namely RUNX1.

Form PCT/ISA/210 (extra sheet) {April 2007)



(66) JP 2009-523436 A 2009.6.25

INTERNATIONAL SEARCH REPORT Tntemational application No.
PCT/FI2007/050023

Inventions B-47: Claims 7 and 8 (both partly); methads relating to the determination of allelic imbalance
by preparing a gene expression profile that comprises expression data of one of the 40 remaining genes
listed in Table 5 and not located at the chromosomal regions defined in ¢laim 1.

An gpinion in regard to novelly, inventive step and industrial applicability will therefore only be given for
the first invention, i.e. methods and kits relating to the detection of allelic imbalance in the 19p13.3-p13.1
chromosomal region.
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