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K1 BREERIET H51-HDZHE mIRNA

O
O

EFES: <44 A RNA [
miRBase ID
] hsa-miR-17-5p CAAAGUGCUUACAGUGCAGGUAG
2 hsa-miR-199a-3p CCCAGUGUUCAGACUACCUGUUC
3 hsa-miR-28-3p CACUAGAUUGUGAGCUCCUGGA
4 hsa-miR-92a-3p UAUUGCACUUGUCCCGGCCUGU
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ogoaoad
&2 BRESAZZET 5-HDEER mRNA
B3-S <A~ B8 RNA T2
miRBase 1D
5 hsa-miR-192-5p CUGACCUAUGAAUUGACAGCC
6 hsa-miR-98-5p UGAGGUAGUAAGUUGUAUUGUU
7 hsa-let-7g-5p UGAGGUAGUAGUUUGUACAGUU
8 hsa-let-7f-5p UGAGGUAGUAGAUUGUAUAGUU
9 hsa-let-7a-5p UGAGGUAGUAGGUUGUAUAGUU
10 hsa-miR-122-5p UGGAGUGUGACAAUGGUGUUUG
11 hsa-let-7d-5p AGAGGUAGUAGGUUGCAUAGUU
12 hsa-miR-340-5p UUAUAAAGCAAUGAGACUGAUU
13 hsa-miR-194-5p UGUAACAGCAACUCCAUGUGGA
14 hsa-miR-26b-5p UUCAAGUAAUUCAGGAUAGGU
15 hsa-miR-323a-5p AGGUGGUCCGUGGCGCGUUCGC
16 hsa-miR-190a-3p CUAUAUAUCAAACAUAUUCCU
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R 1(LAHSER): BREERLT 5-HOBE mRNA
ENES: {40 RNA miRBase ID (L]
1 hsa-miR-17-5p CAAAGUGCUUACAGUGCAGGUAG
2 hsa-miR-199a-3p CCCAGUGUUCAGACUACCUGUUC
3 hsa-miR-28-3p CACUAGAUUGUGAGCUCCUGGA
4 hsa-miR-92a-3p UAUUGCACUUGUCCCGGCCUGU
DoDo0O0O0D
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£ 2(ENCIEER): BRAEAZEET 51-0DKEE miRNA

ENES: <42 8 RNA ECH
miRBase ID
5 hsa-miR-192-5p CUGACCUAUGAAUUGACAGCC
6 hsa-miR-98-5p UGAGGUAGUAAGUUGUAUUGUU
7 hsa-let-7g-Sp UGAGGUAGUAGUUUGUACAGUU
8 hsa-let-7f-5p UGAGGUAGUAGAUUGUAUAGUU
9 hsa-let-7a-5p UGAGGUAGUAGGUUGUAUAGUU
10 hsa-miR-122-5p UGGAGUGUGACAAUGGUGUUUG
11 hsa-let-7d-5p AGAGGUAGUAGGUUGCAUAGUU
12 hsa-miR-340-5p UUAUAAAGCAAUGAGACUGATUU
13 hsa-miR-194-5p UGUAACAGCAACUCCAUGUGGA
14 hsa-miR-26b-5p UUCAAGUAAUUCAGGAUAGGU

10

20

30

40

50



O O0Oo0ooOoo
I [ I
O O g g
I [ [ |
I [ I |
O Ooogog
I [ [ |
O 0o oo
O Ooogoo
O 0o oo
I [ [y
O 0o o0goo
I [ Iy |
O 0o o0oo
I [ |
I [ [ |
O O ogog
O 0o oo
I [ [ |
O Ooogo
O Ooogoo
O 0o oo
I [ [y |
I [ [y |
O 0o o0goo
O 0O o0go o
O 0o 0o o
I Y [ |
O O ogog
O O ogog
O O oo
I [y |

O 0o o0go o
I Y I
I Y [
O O og o
O O oo
O 0o oo
O Ooogoo
O
O
O

O 0Oooo

O

OoOooooooo
O

o e e e Y e o
o e e e Y o O o
o e e Y e Y o O o
o O e e Y e Y o O o
O

ocooboooo
ocooboooo
ocooboooo
ocooboooog
oCooboooog
ocooboooog
ODooU0oooao
ocoo0oooao
oDooboooo
oooboooo
ocooboooo
ocooboooo
ocooboooo
ocooboooo
ocooboooo
ocooboooo
ocooboooog
oCooboooog
oCooboooog
OooUoooao
ooodoooao
oooboooo
ocooboooo

OoooooooOod
OO0 oooogd
Oooooogd
Oooooogd
Oooooogd
Oooooogd
Oooooogd
Oooooogd
Ooooooogd
Ooooooogd
Oooooooogd

OoOo0ooooooo0o0oooDoooooog oD oo oDoDoooOo0ooooooooao
Oooooooogod

I e e e e e B
Ooo0oooooooo0o oo oDoooooo0o o0 oo oDoDoooo0oo0ooooooaoo
Ooo0oooOooooo0o oD oo oDooooo0o o0 oo oDoDoDooOo0oo0oDoooooo
Ooo0oooooooo0o oo oD oDooooo0o o0 oo oDoDoooOo0oo0oooooooo
Ooo0ooooOooooo oo oDoooooo0o o0 oo oDooooo0ooooooooo

O0Ooo0o0oooao
OO0 o0ooooo
O Oo0gooao
OOoo0ooooaog
O Oooooao
O Oooooao
O Ooo0oooo
O Ooo0oooo
O 0Ooo0oooo

O ooogad 0 goooad

0
O
0
0
O
O
O
ol Applying GPU-Accelerated

(38) JP 2024-527370 A 2024.7.24

I [ [y |
O 0o oo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

ocooboooo
ocooboooo
ool oooo
oolboooo
ocooboooo

O0Ooo0oo0oo0ooao
O O0Ooo0oo0oo0ooao
O O0Oo0ooooao
O O0Oo0ooooao
O Oo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0oo0oooao
OOoo0oo0oooao
OoOoo0oo0oo0ooao
O0Ooo0oo0oo0ooao
OO0Ooo0oo0oo0ooao
O O0Oo0ooooao
O O0Oo0ooooao
O Ooo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao

O 0Ooo0oo0ooOoao
OoOoo0oo0oooao
O 0Ooo0oo0ooao
O O0Oo0gogoao
OO0oo0ooooaog
OOoo0ooooaog
O Ooo0oooao
O 0Ooo0oo0ooao
I [ [

O 0Ooo0oo0ooao
I [ [

O 0Oo0gooao
OO gogodg

O 0o ogogodg

O Ooogogodg

I [ R

O Ooo0oooao
O Ooo0oooao

a g oooad
t al. NormiRazor: To

OoOoo0ooooao

a
O
g
u
g
a
e

O 0 ad 0 Grabia
Computing for Determination of Internal R

eferences in MicroRNA Transcription Studies. BMC Bioinformatics 21, 4
25 (2020). https://doi.org/710.1186/s12859-020-03743-80 0000000

ao
ugoodaoano

10

20

30

40

50



gooad

#& 3: qPCR ZAL L HBROFUIERAShEHH

(39)

JP 2024-527370 A 2024.7.24

OOoooDooooo0Qoo oo oDoDoooooUooooDoDoooogogoooao

BEsq7 T—=5> Fty b1 R—=S o Fty k2

RerE 50 0

fiEE 2% 21 107

HA 46 43

EERIA 4 0

&t 121 150
O00oao
goooooooooooo0oooooobooooooboooooobooooooonooao
goooooooooooooooooo o oo oo oo ooooooOoOooOoo
goooooooooooooooooo oo oo oo oo oboboooOoOonOonOoan
godoooooboooobooo0ooooooboooooboooooboooooonooao
gooooooooooooooooooooooobobobooooooOoOonOonOoan
goooooooooooo0oooooobooooobooooobooooooonooao
gooooooooooooooooooooooooao
O00oaono
gooooooooooooooooooo oo oo O OO oD bOobooboOoOoOonOon
goooooooooooooooooooo oo oo oooooooOogooo
goooooooooooooooooo o oo oo oo boooooboOoOonOonOon
godooooooooooo0ooooooDboooooboooooboooooooOonOoao
goooooooooooooooooooooooooooooooOonOonOonoan
goooooooooooO0ooooooboooooboooooobooooooonooao
goooooooooooooooooooooooooooooooooOonOonOoao
goooooooooooo0oooooobooooooboooooobooooooonooao
gooooooooooooooooooooooooooooooooo0oOooOoo
goooooooooooooooooo oo oo oo oo oboboooOoOonOonOoan
Ooooaoao
godooooooooooo0ooooooDboooooboooooboooooooOonOoao
goooooooooooooooooooooooooooooooOonOonOonoan
goooooooooooO0ooooooboooooboooooobooooooonooao
goooooooooooooooooooooooooooooooooOonOonOoao
goooooooo0ooooooooooooboooooobooooooodao
Oooooaono
goooooooooooooooooooo oo oo oooooooOogooo
gooooooooooooooooooooooobobobooooooOoOonOonOoan
godooooooooooo0ooooooDboooooboooooboooooooOonOoao
goooooooooooooooooooooooboooooooooOonOonOonOoan
Ooo0oooao

Oo0Ooo0oooo

O Oooo Ooooooooogodg

O Oooo

O Oooo

O0Ooo0oooo

oo oooooodg

O Oooo

10

20

30

40

50



OoOo0oooooooo0oooDoooooooo0ooDoooogoQgog
Ooo0oooooooo oo oDooooooo0ooDoooogoQgog
OOo0oooooooooDooDoooooo0oo0ooDoooogoQgg
OoOo0oooooooo oD ooDoooooo o0 ooDooooogoQgog
Ooo0oooooooo oD oo oDoooo oo oo oooogoQgoog
Ooo0oooooooooDooDoooooooooooooogogoQgog

O O0Oo0ooO0oo
OO oOgogaog
O Oo0gogog
O Oo0gogog
O Ooogooog
O OooOgooog
O Ooooo
O Ooooo
O Ooo0oogoo
O Ooo0ooo
O Ooo0oo0oo
O Ooo0oo0oo
O O0Ooo0oo0oo
O O0Oo0oo0oo
O O0Oo0gogog
O O0OoOgogog
O OoOgogog
O OooOooog
O Ooogoog
I [
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0oo0oo
O Ooo0ooOoo

OOooooooood

Ooo0oooooooood
OO0 ooooooogogdg
OO0 oooDoooogogd
OO0 ooooooogogdg
Oo0ooooooogogdg
Oo0ooooooogogodg
Ooo0ooooooogogodg
Oo0ooooooogooQgodg
Oo0ooooooogoogodg
Ooo0ooooooogooQgodg
Ooooooooooodg
Oooooooooood
OoooooooooOod
Ooo0ooooooooOod
OO0 oooDoooogogd
OO0 oooooooggd

Oooooogogoodg

OO0 oooooogd

OOooooooogd

Ooooooooogdg

Ooooooooogdg

Ooooooooogdg

Ooooooooogdg

Ooooooooogdg

Ooooooooogodg

Ooooooooogodg

Ooooooooogodg

Oooooooood

(40)

OoocooooOoood
Oooooooogodg

OO0 oooooogdg

OO0 oooooogd

Oooooooogogdg
Oooooooogogdg
Oooooooogogodg
OooooooogoQgodg
OooooooogoQgodg
OooooooogoQgodg
OooooooogooQodg
Ooooooooodg
Oooooooooodg
OooooooooOod
OoOoooooooOod
OoDoDoDoooogogdg
Oooooooogogdg
Oooooooogogdg
Oooooooogogodg
OooooooogoQgodg
Oooooooogogodg
Oooooooogogodg

Oooooooogd

Ooooooooogdg

oo oooooogodg

oo oooooogodg

oo oooooogodg

oo oooooogodg

Ooooooooogodg

Ooooooooodg

JP 2024-527370 A 2024.7.24

Oooooooood
Oooooooood
OO0 oooooogd
OO0 oooooogd
OO0 oooooogd
Oooooooogodg
Oooooooogdg
oo oooooogodg
oo oooooogodg

O o0Oooo
O o0Ooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O oOooo
O oOooo
O oOooo

10

20

30

40

50



JP 2024-527370 A 2024.7.24

(41)

gooad
gooao

gooao

o o
— N
azxE VeE
dogeuwesy | $0350C STZ8L0- il -
dsTLeresy | 903881 00750
GOvE W esy [ 8e20000 |  p1Z090- |
| dscmeresy | soaers ToTZL0-
dSPLIeresy | GO3EvT SETv0-
doesmresy | 90300€ 78890-
95 qoz eS| 050000 TTTvo- s
7
SveTarey|  S03LZT 762080 RS el e
rumen
dg'zzryiwesy 6620000 TILTL0T &
Madeutatend R
GZeTaI ey | £0-3509 SELEOTT { { sl
VNE Wa 532801 “
H¥ # Noermes
] .{_3!\
L &
THO—§— K SN QMR LE 1
N LTHEOR OB Y _
Q@ P ) LigiE % bos-yNY AV
1 HET 8
¥ ~e
THO—§— X £\ 1 ¥ nqmwﬁ m %0+ %09 %02(¥4 LAY )
WL ETHEOR/ O EZ Y hve—hg G| | NFTREMLE) L34 DT
Y b o ; 4 ¥
2 I ¥ ¥Od YETLCLLUYN Y N CAHENTSR L AU—sk
| WEG P LY AT e 4r=—+ :
—Ly kN C—T= T
YNMIL QBB 0L 3 M\,,hleM(,_l,._.ﬁ 3 ~._ _—

U RERY SIS IBIE LN B
L L OL)YNHIW Bi G
OC YN PRULTEYWE
VEZOBHE

EMBHY

[ o oz vime |

f

MEOY—VEEY

~ o

! WO ¥ — ek
BiFEO 981 “0do(zp0) (S0 HODHEE
£ 4T [ wmwz |
WOV LIBRE B 2
SAB 2 ¥Odb Lrni=—"4
TE% ¥Odb
O L3YgzE

FHERLAN
‘Bl C4ATLEW

f

@Mvsmu_hl\:h_ou@
LCNbACn (KD F =) bas-wNY

sl

T (gdosor

(B DY 05 * 1 R(VAFHOY L2
*0d Y 0¥ 221 ZPO1-Z £ —1( 4

(OB @Y 08 “(Od) Y\
@Y 0 EEWY 09 °onpsu|
J90URD Joqued-eueqd-lL £ —1( &

E4

[ @ P 2 26T VNI

© UYNYIW @ p B 2T 38 [0 22 Oy G

goodaoano

goodaoan

o o
™ <
Pl [F 0180
nioleico
Prom | od | et | o | LD
miolwiml
Al SIS o B
Qoo r
Clolciclo M
=
e S =] = e
Wloolea]rs ®
I = R w 518
Hlolw Sinin mlg
=|meainie s RIE
o6l ]~ o @ |
i
Wi © o
&N D b
= O~ )
el oINS ) P
O |LIxQiQ ™ =
olwiolo [
o E P
BT G R T
HEEEE
ﬁz.a,émwg
SR el Bt Bt
A R R L @
ol o M_
] oA
@ @9 +
ol oleil B a :
QA NjH p [RE
TN Bl Bl B OIRE
Wl EE=l D & |88
£l E E]Y M
T ik Mt et - R il
Al WL RE O] B
Beleee BB 8
®
g
®
fwg
o
%E
B
i ®
5 )
b} -
g g @
E: ?Q
ms.J P
iy &
rrsf
m%%wkkui!l ..
& £ i 2 £
& 2 & & R
@

X 3A

X 3C

50



(42) JP 2024-527370 A 2024.7.24

O0o0oao O0ogoao
R ROC #i#& FEf& 0.94 HETN—F:
K-3uh2] K -0 1
WA 43 46
80%- Poj:icl 107 75
60% |
1B
40%-
A
20% L
0% . : : :
0% 20% 40% 60% 80% 100%
i 8-4-2 100% - BEE
4A
i SMOTE #
AT
Bt v FOEE FRENE | FASII-XE -
P A
BEIN-HA 10 4
BESNI-AE 2 22
R 71.4%
HRE 90.9%
4B 5B
Oo0oogoao Oooooaoano
ma |t B R i AUC(kL—=2%); 0.8475, 95% Cl: 0.7804-0.9145
R3] 075 oz fars Benmiftd
6A
RBRILE v [ OERE FHERE [ FASHIHR
A
BRINDA 23 12
BEIN - L) 53
12353 66%
EE 4%
£ 6B

1.0 0.8 0.6 0.4 0.2 0.0
& 13-7-2 HERE
7A

10

20

30

40

50



O00ooaoao
L—Z 25+ E:
FRIshziFRHSINT
A xtE8
A 43 29
pagicl 8 137
e
FRsh=zi FRSIT=
A xtER
A 11 8
Pl 3 33
X 7B
Oooooaoao
bL—= 25+ E:
FRIShz FRISATE
A xtER
A 57 15
bo ] 18 128
&3
FRIchz FRESIT-
A Pa
WA 13 4
s ] 3 33
8B

WE

& B
R

i 4

mE

B
RHERE

RE

BE
HRE

s

BE
HRE

JP 2024-527370 A 2024.7.24

AUC: 0.8971, 95% Cl: 0.844-0.9503

(43)
oooooao
1.0
: 82.57%
159.72%
- 93 84% 081
0.6
{Qf
83020 ©
0.4
:64.71%
$ 91.67%
0.2
00}
1.0
e 8-7-2
. 84.86%
:79.17%
1 87.67%
: 86.79%
: 76.47%
:91.67%

0.8 0.6 0.4 02
BRE

X 8A

0.0

10

20

30

40

50



(44) JP 2024-527370 A 2024.7.24

gooooboag

INTERNATIONAL SEARCH REPORT International applic,atiun No.
PCTAJS2022/036608

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - INV. - G12Q 1/68; C12Q 1/6886; G16B 40/00 (2022.01)
ADD.

CPG - INV.-(G12Q 1/6886; G16B 40/00 (2022.08)
ADD. - G12Q 2600/178 (2022.08)

According to International Patent Classification (IPC) or to both national clasmﬁcanon and IPC
B, FIELDS SEARCHED

Minimum decymentation searched {classification system followed by classification symbels)
See Search History document

Documentation searched or.he.r than minimum documentation to the extent that such documents are included in the fields searched
Sae Search History document

Electronic database consulted during the international search {name of database and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
1st Inventlon

Y US 2016/0055297 A1 (LG ELECTRONICS INC. et al) 25 February 2016 (25.02.2016) entire w1
document

Y | REN et 2l "Emerging Role of MiR-192-5p In Human Diseases," Frontiers in Pharmacology, 23 |1, 11, 23, 32, 40, 50, 83,
February 2021 {23.02.2021), Vol. 12, No. 614088, Pgs.1-15. entire document a3

Y DAS et al. "Identification of Endogenous Controls for Use in miRNA Quantification in Human 11,32, 50,93

<" | Cancer Cell Lines,” Cancer Genomics & Proteomics, 1 January 2016 (31.01.2016), Vel. 13,
Pgs. 63-88. entire decument

Y US 2020/0123614 A1 {DANA-FARBER CANCER INSTITUTE INC. et al) 23 April 2020 23,32, 40, 50, 83, 83
{23.04.2020) entire document

A | PAGACZ et al. "A systemic approach to screening high-throughput RT-gPCR data for a suitable | 1, 11, 23, 32, 40, 50, 83,
set of reference circulating miRNAs," BMC Genomics, 31 Jenuary 2020 (31.01.2020), Vol 21, 183
Mo, 111, Pgs. 115, entire document

A S 2020/0115758 A1 [TORAY INDUSTRIES INC. et al) 16 April 2020 (16.04.2020) entire 1,11, 23, 32, 40, 5O, 83,
document 83

A

IZ Further documents are ligted in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T" lnter dogument published after the international filing date or priority

“A" document defining the general state of the art which is nat considered date and not in conflict with the application but cited to nd
to be of particular relevance the principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“E" earlier application or patent but published on or ufter the international considered novel or Gannot b cansidered 10 involveam inventive step
filing date when the dosument is taken zlone

“L" document which may throw doubts on prmn%ﬂclalm(s) or which “Y" document of particular relevance; the claimed invention cannot

r citation or other be considered to involve ar inventive step when the document is

i8 cited to establish i_]pubhcahon date of an.
special reason {as specified

“0" document referring to an oral disclosure, use, exhibition ar other means
“P*  document published prior o the international filing date but later than  “&™  document member of the same patent family
the priority date ¢claimed

combined with one or more other such documents, such combination
being abvious to a person skilled in the art

Date of the actual completion of the international search Date of mailing of the international search report
21 December 2022 JAN 20 7023
Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: 1SAJUS, Commiasioner for Patents Taina Matos

P.0. Box 1450, Alexandria, VA 22313-1450

FPacsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ASAS210 (second sheet) (July 2022)
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Fromiers in Oncology, 12 June 2019 {12.08.2019), Vol, , Mo, 458, Pgs. 1-13. entire documant

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
2nd Invention
Y US 2016/0055297 A1 (LG ELECTRONICS INC. et al) 25 February 2016 {25.02.2016) entire 1,11
document
Y | CAVALCARNTI et al. "Altered miRNAs Expression Correlates With Gastroenteropancreatic 1, 11, 23, 32, 40, 50, 83,
< Neurcendocrine Tumors Grades,” Frontlers in Oncology, 17 July 2020 {17.07.2020), Vel. 10, 93
Mo. 1187, Pgs. 1-11. entire document
Y «] WO 2019/161472 A1 (ONKOS DIAGNOSTICOS MOLEGUL ARES LTRA ME et al) 29 August 11, 32, 50, 93
2019 {29.08.2019) entire document
Y US 2020/0123614 A1 (DANA-FARBER CANCER INSTITUTE INC. et al) 23 April 2020 23, 32, 40, 60, 83, 83
(23.04.2020) entire document
A PAGACZ et al. "A systemic approach to sereening high-throughput RT-gPCR data for a 1,11, 23, 32, 40, 50, 83,
" sultable set of reference circulating miRNAs," BMC Genaomics, 31 January 2020 {31.01.2020), | 93
Vol. 21, No. 111, Pgs. 1-15. entire documant
A US 2020/0115758 A1 (TCRAY INDUSTRIES INC. et al) 16 April 2020 (16,04,2020) entire 1,11, 23, 32, 40, 50, 83,
document 93
A 1 MA at al. "Excsomal hsa-mIR19%a-3p Promotes Proliferation and Migration in Neureblastoma,”

1, 11,23, 32, 40, 50, 83,
03
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Box No. I Nucieotide and/or amine acid sequence(s) (Continuation of itetm 1.c of the first sheet)

I. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. D forming part of the international application as filed.

b. I:I furnished subsequent to the international filing date for the purposes of international search (Rule 13er. 1(a)),

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2, D With regard to any nucleotide andfor amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard §T.26 compliant sequence
listing.

3. Additional comments:

Form PCT/ISA/2E0 (continuation of first sheet (1)) (July 2022)
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INTERNATIONAL SEARCH REFORT International application No.
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Box No. 11 Observations 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 Atticle 17(2)(a} for the following reasons:

L D Claims Nos.:

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

2. D ClaimsNos.:-

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. [X] Claims Nos.: 1522, 37-39, 54-82, 97-122
because they ane dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box Mo, III  Observations where unity of invention is lacking (Continwation of item 3 of lirst sheet)

This International Searching Authority found multiple inventfons in this international application, as follows:
See extra sheet(s),

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

I:I As all searchable claims could be semhcd without effort justifying additional fees, this Authority did not invite payment of
additional fees.

ta

3. |:| As only some of the rcqlllmed 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.:

N

No 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.:

1-14, 23-38, 40-63, 83-96

Remark on Protest ﬁ 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 PCTASA/210 {continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2022/036608

This application contalns the followling Inventions or groups of inventions which are not sa 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 need to be pald.

Group I+: claims 1-14, 23-36, 40-53, and 83-96 are drawn to methods for diagnosing pancreatic cancer in a subject, kits, methods for
treating a subject suspected of having a pancreatic cancer, and analytical methods for diagnosing pancreatic cancer in a subject.

The first invention of Group I+ is restricted to a test microRNA selacted fo be hsa-miR-192-5p (SEQ ID NO: 5), and a normalizing
microRNA selected to be hsa-miR-17-5p (SEQ ID NO: 1), methods for diagnosing pancreatic cancer in a subject thereof, kits thereof,
methods for treating a subject suspected of having a pancreatic cancer thereof, and analytical mathods for diagnosing pancreatic cancer
in a subject thereof. It is believed that claims 1, 11, 23, 32, 40, 50, 83, and 93 read on this first named invention and thus these claims
will be searched without fee to the extent that they read on a test microRNA selected 1o ba hsa-miR-192-5p {SEQ ID NO: 5), and a
normalizing microRNA selectad to ba hsa-miR-17-5p (SEQ 1D NQ: 1).

Applicant is invited to elect additional test microcRNAs and normalizing microRMAS to be searched in a specific combination by paying
additional fee for each set of election. An exemplary election would be a test microRNA selected to be hsa-miR-88-Gp {SEQ 1D NO: 6),
and a normalleing microRNA selected to be hsa-miR-199a-3p (SEQ 1D NO: 2) to be searched in a specific combination by paying
addttlonal fee for each set of election. Additional test microRNAs and normalizing microRNAS will be searched upon the payment of
addilonal fees. Applicants must speclfy the clalms that read on any additional elected inventions. Applicants must further indicate, if
applicable, the clalms which read on the first named Inventlon If different than what was indicated abeve for this group. Failure to clearly
identify how any pald additfonal Invention fees are to be applled to the "+ group(s) will result in only the first cfaimed invention to be
searched/examined.

The inventions listed in Group I+ do not relate to a single general Inventive concept under PCT Rule 13,1, because under PCT Rule 13.2
they lack the same or comespanding speclal technlcal features for the following reasons:

The Groups I+ formulas do not share a significant structural element requiring the selection cf alternative test microRNAs whare “one or
mare {est mlcroRNAs selected from the group consisting of hsa-miR-182-5p (SEQ IB NO: 5), hsa-miR-98-5p (SEQ ID NO: 6),
hsa-let-7gSp (SEC 1D NO: 7), hsadet-7E5p (SEQ ID NO: B), hsa-let-7a-5p (SEQ ID NO: 9), hsa-miR122-6p (S£Q [D NO: 10),
hsa-let-7d-5p (SEQ ID NO: 11), hsa-mIR-340-5p (SEQ ID NO: 12}, hsa-miR-194-5p (SEQ D NQ: 13), hsa-miR-323a-5p [S£Q ID NO:
16}, hsa-miR-190a3p (SEQ ID NO: 18), and hsa-miR-285-5p (SEQ ID NO: 14)° and nermalizing microRNAs where “one or more
narmalizing microRNAs selected from the group cansisting of hsa-miR-17-5p. (SEQ ID NO: 1), hsa-miR-189a-3p (SEQ ID NO: 2),
heamiR-28-3p (SEQ ID NG: 3), and hsa-miR-92a-3p (SEQ ID NOC: 4),"

Additionafly, even if Groups |+ wara considared to share the tachnical featuras of a method for diagnosing pancreatic cancer in a
subject, tha method comprizing: {a) obtaining a sample collected from the subject; (b} detecting and quantifying one or more test
microRMNAs in the sample; {c) comparing the amounts of the test microRNAs determined in step (b) te a statistical model, thereby
diagnosing pancreatic cancer in the subject; the methoad further comprising: (d) detecting and quantifying one or mors normalizing
microRMNAS in the sample; and {a) hormalizing the amounts of the test mlcroRMAs using the amounts of the normalizing microRNAs
quantified in step (d); a kit comprising at least cne test probe capable of specifically hybridizing to a microRNA, or a cDNA tharaof; the kit
further comprising at least one normalzing probe capable of specifically hybridizing fo a microRNA, or a cDNA thereof; a method for
traating a subject suspected of having a pancreatic cancer, the method comprising: {a) obtaining a sampla collected from the subject; (b)
detecting and quantifying one or mare test microRNAs; (¢) comparing the amounts of the test microRNAs determined in step (b} to a
statistical model; and (d) selecting a subfect for more Invasive testing and/or survelllance of pancreatic cancer based on the comparlson
of step (c); and optionally administering treatment o tha subject for pancreatic ¢ancer; the method, further comprising: (d} detecting and
quantifying one or more normaiizing microRNA in the sample; and {&) normalizing the guantlfled amounts of the test microRNAs using
the amounts of the normallzing microRNAs quantified in step (d); and an analytical mathed for dlagnosing pancreatic cancer in a subject,
comprising the steps of: ¢) detecting and quantifylng one or more test microRNAs in the sample from said subject; d) analyzing the
amount of the one or more test microRNAs quantified In step a) In a neural network o datermine the probability that tha subject has
pancreatic cancer; and e) assigning the subject as probable to have pancreatic cancer based on the analysis of step b); the method,
wherein step {(a) further comprises detecting and quantifying one or more normalizing microRNAs in the sample; and step (b) further
comprises normalizing the amounts of the test microRNAs using the amounts of the normalizing microRNAs. However, these shared
technical features do not represent a contribution over the prior art, as discloged by US 2020/0123614 to Dana-Farber Gancer Institute
Inc, et al. {hereinafter, "Dana-Farber") and LIS 2G20/D115758 to Toray Industries Inc. et al. (hereinafier, "Toray™).

Specifically, Dana-Farber discloses a method for diagnosing cancer in a subject (Claim 1, A methed for diagnosing ovarian cancerin a
female subjact, the method comprising}, the method comprising: (a) obtaining a sample collected from the subject {Claim 1, (a) obtaining
a sample collected from the subjact); (b) detecting and quantifylng ene or more test microRNAs in the sample (Claim 1, {b} determining
the amounts of one or mare test microRNAS ... in the sample); (¢} comparing the amounis of the test microRNAs determined in step (b)
to a slatistical model (Claim 1, (¢} comparing the amounts of the test mismRNAs determined in step (b) ta a statistical model), thereby
diagnosing cancer In the sublect {Claim 1, thereby diagnosing ovarian cancer in the sublect); the methad further comprising: (d)
detecting and quantifying one or more normalizing microRNAg in the sample (Clafm 8, The method ... further comprising: (d)
determining the amounts of one or more normalizing microRNA); and {e} normailizing the amounts of the test microRNAS using the
amounts of the normallzing microRNAg quantified in step {d) {Claim 8, (e) normalizing the determined amounta of the test microRNAs
using the amounts of the normalizing microRNAs determined in step (d)); a kit comprising at least one test probe capable of specifically
hybridizing to 2 microRNA, or a cONA thereof (Claim 30, A kit comprising at [east ohe test probe capable of specifically hybridlzing to a
microRNA ... or a cDNA thereof.); the kit further comprising at least one normalizing proba capable of specifically hybridizing to a
microRNA, or a cDNA thereof {Clafim 36, kit ... further comprising at least one'normalizing probe capable of spacifically hybridizing to a
microRNA ... ar a cDNA thereof); a method for treating a subject suspected of having a cancer (Giaim 44, A method for treating a female
subject suspected of having an ovarian ¢ancer, the method cemprising), the method compising: (a) obtaining a sample callected from
the subject (Claim 44, (a) cbtaining a sampie collected from the subject); (h) detecting and quantifying one or mare test micraRNAs
{Clalm 44, (b} detenmining the amounts of ona or mora test ... in the sample); (c} comparing the amounts of the test microRNAs
determined in step (b} to a statistical model (Clalm 44, (c) comparing the amounts of the test microRNAs determined in step (b) to 2
statistical model); and (d) selecting a subject for more invasive testing andfor survelllance of pancrealic cancer based an the comparison
of step {c) (Claim 44, (f} treating the subject for ovartan cancer, or monitor the subject for ovarian cancer, based on the comparison of
stap (c}); and optionally adminlstering treatment to the subject for cancer; the method, further comprising: (d) detecting and quantifying
one or mone norimallzing micreRNA in the sample {Claim 51, The mathed .. further comprising: (¢) determining the

Form PCT/AASA/210 (extra sheet) (July 2022) -
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amounts of one or more normalizing microRMA ... in the sample}; and (e) normalizing the quantified amounts of the test microRNAs
using the amounts of the normallzing microRNAs quantfied In step (2) (Claim 51, (e) normallzing the determined amounts of the test
microRNAs using the amounts of the nermalizing microRNAs determined in step {d}); an analytical method for diagnosing cancer ina
sublect (Claim 1, A method for diagnosing ovarian cancer in a female subject, the method comprising), comprising the steps of: ¢}
detecting and quantifying one or mera test microRMNAs in the sample from said subject (Claim 1, {a} obtaining a sampie collected from
the subject; {b) determining the amounts of one or more test microRNAs ... in the sample); d) analyzing the amount of the one or more
test microRNAs guantified in step a) in a neural network to determine the probability that the subject has pancreatic cancer {Claim 1, {c)
comparing the amounts of the test microRNAs determined In step (b) to a statistical model; Para. [0023], the statistical model conslsts of
a neural network.); and e) assigning the subject as probable {o have cancer based on the analysis of step b) (Para. [0140], an estimated
probabllity of >0.56 was classlfled as predicting invasive ovarian cancer); the method, wherein step (a) further comprises detecting and
quantlfying cne or mere nermallzing microRMAs in the sample {Claim 8, The method ... further comprising: {d} determining the amounts
of one or more normalizing microRNA); and step {b) further comprises normalizing the amounts of tha lest microRNAs using the
amounts of the normalfzing microRNAs (Claim 8, {e) normalizing the determined amounts of the test microRNAs using the amounts of
tha normalizing microRNAs determined in step (d))- :

Further, Toray discloses a cancer comprising pancreatic cancer {Abstract, a method for detecting early pancreatic cancer or a pancreatic
cancer precursor leslon, comprising measuring an expresslon level{s) of the mIRNA{s) in vitra).

The inventions listed In Groups i+ therefore lack unity under Rule 13 because they do not share a same or coresponding special
technlcal features. -

Form PCT/ISA/210 (extra sheet) (July 2022)
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Continued from Box Ne. |1l Observations where unlty of invention is lacking
1at Invantlon

Clalma 1, 11, 23, 32, 40, 50, 83, and 93 have baen analyzed subject to the restriction that the ¢laims read on a test micraRNAs selected
to be hsa-miR-182-5p (SEQ 1D NO: 5), and a normalizing microRNA selected to ba hsa-miR-17-5p (SEQ ID NO: 1), methods for
diagnosis, kits, methods for treating and analytical methods, thereof.

2nd Invention

Claims 1, 11, 23, 32, 4C, 50, 83, and 83 have been analyzed subject ta the restriction that the claims read on a test microRNAs selected
10 be hsa-miR-184-5p (SEQ ID NQ: 13), and a normalizing microRMA selacted to be hsa-miR-19%a-3p (SEQ ID NO: 2), methods for
diagnosis, kits, methods for treating and analytical methods, thereof.

Form PCT/ISA/210 (gxtra sheet) (July 2022)
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