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POUSF1 Hs. 24918 TTCAGCCAAACGACCATCTG 1 GAAGCACGACTCGGACCACATGC 19
S0X2 Hs. 518438 CAGAGTGCCCCTGTCAGACAT 2 CCCATTTCCCTGGTTTTTCTT 20
NANOG Hs. 661360 CACCAGTCCCAAAGGCAAAC 3 GCCTTCTGCGTGACACCATT 21
[GF-I1 Hs.523414 GGCGGCATTTGGGATACA 4 TCTGTCATGGTGGAAAGATGGA 22
IGF1R  Hs. 649408 TAGAAAGGGCCATCGTTCATC 5 TCCGGACACGAGGAATCAG 23
IGF2R  Hs. 487062 GCAGAAGCTGGGTGTCATAGGT 6 CACGGAGGATGCGGTCTTA 24
TGFBRT Hs. 494622 TCCTTCAAACGTGCTGACATCT T TGGAACATCATCGAGCAATTT 25
SMAD2  Hs. 12253 GCCACCTTGCAGGTTCGA 8 CAGACCCACCAGCTGACTTCTT 26
TCF21  Hs. 78061 TCGTGGCTAACGACAAATACGA 9 GGGCCAGGTCAGGTTGAGC 217
EGR1 Hs. 326035 TTTGACGTCTTGGTGCCTTTT 10 GCCTCACAATTGCACATGTCA 28
LIF Hs. 2250 TCTCGTAGTTCCCCAGGTCAATCC 11 TTGTCACCCAAGGCCATGT 29
LIFR Hs. 133421 CCAACATGACTTGCGACTACGT 12 GCTGGTCGAAACTCATGAGATTC 30
HGF Hs. 396530 CAAATGTCAGCCCTGGAGTTC 13 GCGATAGCTCGAAGGCAAAA K]
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PTO13 | 54 E:S T1bNO 1A} ADC A A fillE & CAF
PT207 |67 5B T4N IV ADGC At AsfiRa & CAF
PT220 | 7N 5 T3N3M1b | IV SCLG HYAHERE & CAF
PT270 | 63 5 T3N3M1a | [VHA ADG A AR & CAF
PT281 12 5 T2bNO [TASH ADC CAF &NF
PT290 | 84 5 T3NO 1B} SCG AYAHERE & CAF
PT337 |87 = T2aN0 IBRf ADC CAF &NF
P1376 |84 E: T4ANO I11B#A SCC CAF &NF
PT450 | 46 5 TAN3M1b | TVHH ADC A AHRRR & CAF
PT704 | 47 8 T2aN0 11AH ADG CAF &NF
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CLS1 87 5 T2bNO 1TIAHH ASC A AR & CAF
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INTERNATIONAL SEARCH REFORT International application No.
PCTIUS 14/57173

BoxNo.II  Observations where certain claims were found hable {Continuation of item I of first sheet)

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

L D Claims Nos.:

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

2, D Claims Mos.:
because they relate 1o 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.: 7, 13, 17, 23-20, 35-36, 40-43, 51-52
because they ate dependent claims and are not drafted in accordince with the second and third sentences of Rule 6.4{s).

Box No.III  Observations where unity of invention is lncking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are net so0 linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-6, 8-12, 14-16, drawn to a systam and methed for culturing cancer associated fibroblasts (CAFs) and cancer cells in
vitro
Group I Claims 18-22, drawn to a method for identifying an anti-cancer drug

Group lI): Claims 31-34, 37-39, 44-50, drawn to mathods that involve detection of IGF-1 in CAFs and expression lavel of IGF1R or
Nanog in cancar stam cells, and kits for said detectlon

—please sae continualion on extra sheet—

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I 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, E No required additionel search fees were timely paid by the applicant. Consequently, this international search report is
E?u;-c;;d 113_ L1I:63 invention first mentioned in the claims; it is covered by claims Mos.:

Remark on Protest D 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.
|:| No ptrotest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCTAUS 14/57173

A,  CLASSIFICATION OF SUBJECT MATTER
IPC(B) - C12N 5085, G12N 5/09, C12N 5/071 (2015.01)
CPC - C12N 5/0895, C12N 2502/1323, C12N 250216
According to International Patent Classification (IPC) or to both national clessification and [PC

B. FIELDS SEARCHED

Minimum documentation searched é classification %ystm followed by classification symbols}
IPC[8); C12N 5/095, C12N 5/08, C12N 51071 (

CPC: C12N 5/0695, C12N 2502/1323, C12N 2502!18

Docurmentation searched other than minimum documentation to the extent that such documents are included in the fi elds searched
CPC: C12N 5/0693

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PatBase, PubWast, Googla Scholar, Google Patents: Cancar associated fibroblast*, COH90+, NSCLC, nor~smalt cell lung cancer, CAF,
stemness, stem call*, co-culture, in vitro, cancer, tumor, CD0*

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y DOLZNIG et al., Modsling Colon Adenocarcinomas in Vitro: A 3D Co-Culture System Induces 1-6, B-12, 1416
Cancer-Relevant Pathways upon Tumor Cefl and Stroma Fibroblast Interaction. The American
Journal of Pathology, July 2011, Vol. 179, No. 1, pp 487-501. Especially abstract, p 487, col 2,
para 1; p 488, col 1, para 2-3; p 490, col 2, para 1

Y FRANCO et al,, Cancer associated fibroblasts in cancer pathogenesis, seminars in Cell and 1-8, 8-12, 14-16
Developmental Biology, 5 November 2009, Vol. 21, No 1, pages 33-39

Y WO 2012010105 A1 {YANG et al.) 26 January 2012 (26.01.2012); para [0045], [0047] 1-6

Y WO 2012/083173 A1 (SUNDSTROM et al.} 12 July 2012 (12.07.2012); absiract, pg 13, In 21-27 | 19, {11, 12, 14-16)/10

Y WO 200B/06B481 A1 (TSAD st al.) 12 Juna 2008 {12.06.2008); p 6, In 24-29; p 61, In 8-10, 24- | 4, 5/4, B, 12, 14-16

27

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

*  Special cotegories of ciied documents: “T" later document published aftr the intemational iling date or priority

“A"  document defining the gencral state of the art which is not considered date and not in condlict with the q:ﬁ',lm"n but cited to rstand
to be of particular relevance the principle or theary underlying the invention

“E" earlier application or patent but published on.or, after the i jonal “x g of particular relevance; the claimed invention cannol be
filing date considered novel ar cannot be considered to involve an inventive

“r docagmem whllc:hmi:z ‘h'l?[w doubts d:; p?ontuyﬂ;:elaun(s) or w‘mt];)el: step when the document is taken alone
cited to establi publicatian of another citation or of “¥Y™ document of particutar relevance; the claimed invention cannot be
special reason (as specified) L considered tolﬂ;:\'blve an inventive step when the document is

“or dncumem referring to an oral disclosure, use, exhibition or other combined with one or more pther such documents, such combination

being obvious to a person skilled in the art

“p" document published prior o the imemarionat filing date but laterthan  «g,»
the priocity date claimed '&” document member of the same patent family

Date of the actual pletion of the international search Date of maiting of the interational search report

26 February 2015 (26.02.2015) " 2 M A R 20]5

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

Mail Stop PCT, Attn: iSN_‘US. Cc_nrr_lmlssioner for Patents Lee W. Young

P.C. Bax 1450, Alexandria, Virginia 22313-1450 PCT Halpdesk: 5712724300

Facsimile No. 571-273-3201 PCT OSP: 574272:7774

Form PCT/ISA/210 (second sheet) (Tuly 2009)
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INTERNATIONAL SEARCH REFORT International application No.

PCTIUS 14/57173

Continuation of: Box Ne. Il Observations where unity of invention is lacking

Thea inventions listed as Groups |-l do not relata 1o a single genaral inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features
Group | requires in vitro co-cutture of CAFs and cancer calls, not required by (1 and Il1.
Group Il requires method steps for screening anti-cancer drugs, not required by Groups | and HI.

Group Il requires the detaction or measurament of markers IGF-II, HGF, LIP, SDFI, DLLI, Jagged1, IBPS, thrombospondini, PLAL,
Decorin, IGFIR, IGFZR, LIFR, CXCR4, HGFR, Notch3, Nanog, not required by Groups § and 11

Common Technical Features

The featura shared by Groupe |, IF, and |l are cancer-associated fibroblasts {CAFs) that ara CD30+, cancer calls, and cancer call
stemness. Groups | and il further share the feature of co-culturing CAFs and cancer cells. However, thase shared technical features do
not represent a contribution over prior art, because the shared technical features are taught by WO 2012/010105 A1 to Yang in view of
the article entitied "Cancer associated fibroblasts in cancer pathoganesis” by Franco et al. (Semin Cell Dey Biol, Fabruary 2010, Vol 21,
No 1, pp 33-9} (hereinafler Franco’).

Yang discloses that cancer-associated fibroblasts {CAFs) coevolve with cancer cells (para [0045] - "spindie-shaped cancer associated
fibroblasts {CAF} (Fig. 1B and C) could be simultanecusly detected to coevolve with NFA+ MTC [mesenchymal tumor cell] as shown in
Fig. 1B and C within poor outcome breast tumer stroma®), and alse teaches cancar call stemness (para [0045] - "the mesenchymal state
of cancer cells contributes the metastatic and stemness potentiat of cancer cells for initiation and promation of cancer progression and

is, which is ial and eritical for tumor coll detachment, migration, Invaslon and metastatic dissemination and spread™).
Yanyg does not specifically teach that the CAFs are CD80+. However, Franco discloses that high expression of CD90 in cancer-
assodiated fibroblasts isclated from prostate cancer samples support cancer ceil growth {p 37, col 1, para 1 — col 2, para 1 - *It has been
shown racantly that fibroblasts isolated from human prostate cancer samples that express high levals of the MSC marker CDS0
(CD30hi} may have tumor-promoting petential compared to a subpopulation of low CD80 exprassars (CD80I0)"; p 37, Fig 2). Ona of
ordinary skill in the art weuld have found it obvicus that the CAFs of Yang can be the CD90+ CAFs, since CD90+ CAFs would promote
cancer call growth, as taught by Franco, and would be ideal cells to co-culture with cancer cells to support their growth and survival. As
the technical features wera known in the art at the time of the invention, the cannot be considered special technical features that would
otherwise unify the groups.

Groups |, 11, and 11| therefore tack unity of invention under PCT Rule 13 because they do not share a same or corresponding special
technical feature.

NQTE: Claims 7, 13, 17, 23-30, 25-38, 40-43, 51-59 gro depandent ¢laims and are not draftad in accordance with the sacond and third
sentences of Rule 6.4(a).

Form PCTASA/2 1 (extra sheet) (July 2009)



(63)

JP 2017-536088 A 2017.12.7

gooooboooood

(51)Int.CI.

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
gooo
oooo

1/06
16/28

1/34
45/00
39/395
35/00
11/00
33/50

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

gd

gdgdg
oooo
ooog
gggg
oooo
gogg
gogg
gooo
oooo
gogg

5/00

1/06
16/28

1/34
45/00
39/395
39/395
35/00
11700
33/50

goaoo
gooo
gooo
gooo
gooo
gooo
gooo
oooo
gooo
gooo

goooooogoo
gooon
goooo
goooo
gooon
goooo
goooo
gooon
goooo
goooo
gooon

(énHooooooo  Ap(BW,GH,GM,KE,LR,LS,MW,MZ ,NA,RW,SD, SL,ST,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,BY ,KG,KZ,RU, T
J,™),EP(AL,AT,BE,BG,CH,CY,CZ,DE, DK, EE,ES,FI,FR,GB,GR,HR,HU, IE, IS, IT,LT,LU,LV,MC,MK,MT,NL,NO,PL,PT,R
0,RS,SE,SI,SK,SM,TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW, KM, ML ,MR,NE, SN, TD, TG) ,AE,AG,AL ,AM, A0, AT, AU, AZ,
BA,BB,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CZ,DE,DK,DM,D0,DZ,EC, EE, EG,ES,FI,GB,GD, GE, GH,GM, GT ,H
N,HR,HU, ID, IL, IN, IR, 1S,JP,KE,KG,KN,KP,KR,KZ, LA, LC,LK,LR,LS,LU,LY,MA,MD,ME, MG, MK, MN , MW, MX, MY ,MZ ,NA,NG
,NI,NO,NZ,0M,PA,PE,PG,PH,PL,PT,QA,RO,RS,RU,RW,SA,SC,SD, SE, SG, SK, SL, SM, ST, SV, SY,TH, TJ, TM, TN, TR, TT,TZ,

UA,UG,US

goooboobooooooobbooooooobobooooooobooboooooooboobooooooboobobooooo
ggboobobooogoooboboooouoobboooooobobooogaoon

7H000

H000

(74000

7H000

(72000

(72000

(72000

100087413

gooobooood

100117019

goooooood

100150810

uggooobooadagad

100164563

ooobooboooooo
ooooooooo

oooObOO0O000ooooooOobbOo0ooooooooOobboOo0oooooooobObOOo0oOo0ooon
ooooDoOooooo
ooooooooooo
ooooObOoOO0o0ooooooooobObOo0ooooooooobobbooooooooooo
oooobooood
ooooOboOO0o0oooooooobbooooooooobbbooooooooooDo

0000 (00) 26045 AA24  AA26
0000 OO

gooo oo
agooo oo

gooo oo

gooo oo
aooo oo
guoo oo
gooo oo

GB10 JAO1
4B029 AAO7 BB11
4B063 QAO1 QA18

0S40 QX01
4B065 AAOX AC20
4C084 AAL7 NAL4
4C085 AA13 AAL4
4H045 AA1l AA30

BB25
JAO3
FAO2

QQ02

BC50
ZA59
DD62
CA40

CB02

QQo8

CA44
7B26
EEO1
DA75

DA36 FA16 FA19 FBO3 FB12 GBO5

QR4S QR72 QR77 QS33 QS36 QS39

DA76 EAS1 FA74



S
[ i (S RIR) A ()
e (S IR) A (%)

FRI&R BB A

EHA

IPCH %S

CPCH %S

F-TERMZ %S

REA(E)

HAB 22 TF 30k
H\EREERE

BE@®)

patsna P
MR R A LEAR |, HREE T AR T AT
JP2017536088A K (nE)R 2017-12-07
JP2017516766 g H 2014-09-24
EiZAEKRF
EilBEKRE

AITNFIL
FIVARIADIY
FIoOUTIY

AT N-FI
FI2RIA T
FIO0-DTY

C12N5/095 GO1N33/15 GO1N33/53 GO1N33/48 C12N5/00 C12Q1/06 CO7K16/28 C12M1/34 A61K45
/00 A61K39/395 A61P35/00 A61P11/00 GO1N33/50

A61P11/00 A61P35/00 C12N5/0693 C12N5/0695 C12N2501/605 C12N2502/30 GO1N33/5017 GO1N33
/574 GO1N2800/52 GO1N33/5011 GO1N33/57492 GO1N33/57496 GO1N2333/4706 GO1N2333/475
G01N2333/4753 GO1N2333/52 GO1N2333/71 GO1N2333/715 GO1N2333/7158

C12N5/095.ZNA GO1N33/15.Z GO1N33/53.D GO1N33/48.M GO1N33/48.P C12N5/00 C12Q1/06
C07K16/28 C12M1/34.B A61K45/00 A61K39/395.D A61K39/395.N A61P35/00 A61P11/00 GO1N33/50.
z

2G045/AA24 2G045/AA26 2G045/BB25 2G045/CB02 2G045/DA36 2G045/FA16 2G045/FA19 2G045
/FB03 2G045/FB12 2G045/GB05 2G045/GB10 2G045/JA01 2G045/JA03 4B029/AA07 4B029/BB11
4B029/FA02 4B063/QA01 4B063/QA18 4B063/QQ02 4B063/QQ08 4B063/QR48 4B063/QR72 4B063
/QR77 4B063/QS33 4B063/QS36 4B063/QS39 4B063/QS40 4B063/QX01 4B065/AA90X 4B065/AC20
4B065/BC50 4B065/CA44 4C084/AA17 4C084/NA14 4C084/ZA59 4C084/2B26 4C085/AA13 4C085
/AA14 4C085/DD62 4C085/EE01 4H045/AA11 4H045/AA30 4H045/CA40 4H045/DA75 4H045/DAT6
4HO045/EA51 4HO45/FAT4

BARE
AH ®
BB F—
EFHRAH
PER{EEAR

JP6694427B2

Espacenet

BEANAEFRE , ZRELEATHENSEFEET ARKNEEMRXRTEMR (CAF ) MEMAR , SR TR EEMART %
MY THRE, EXRRET , HTEBMECAFNER , ERTRMEBE T AR EN/HER  URETHEMUNE
B, EENRLEEWRNAEATARNNEBESRE, EATTXIZDBMEAFNER,


https://share-analytics.zhihuiya.com/view/64c0c71d-edbe-4ae1-a02d-9458fdec3c24
https://worldwide.espacenet.com/patent/search/family/055581624/publication/JP2017536088A?q=JP2017536088A

Figpre 2




