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KERFRFE 4,870,287 5
KERFFFR 5,739,169 5
KERFFE 5,760,395
KEFFFFE 5,801,005 %
KERRTE 5,824,311 %
KERFRFE 5,830,880 %
KERRTH 5,846,945 5

Almoguera et al., Most human carcinomas of the exocrine pancreas contain mutant c-K-ras
genes. Cell, 53:549-554, 1988.

Alvarez-Erviti et al., Delivery of siRNA to the mouse brain by systemic injection of targeted
exosomes. Nature Biotechnology, 29:341-345, 2011.

Austin-Ward and Villaseca, Gene therapy and its applications. Rev. Med. Chil., 126:838-845,
1998.

Baietti et al., Syndecan-syntenin-ALIX regulated the biogenesis of exosomes. Nat. Cell Biol.,
14:677-685, 2012.

Biankin et al., Pancreatic cancer genomes reveal aberrations in axon guidance pathway genes.
Nature, 491:399-405, 2012.

Bukowski et al., Signal transduction abnormalities in T lymphocytes from patients with
advanced renal carcinoma: clinical relevance and effects of cytokine therapy. Clin.
Cancer Res., 4:2337-2347, 1998.

Chang et al., Pancreatic cancer genomics. Current Opinion in Genetics & Development,
24:74-81, 2014.

Christodoulides et al., Immunization with recombinant class 1 outer-membrane protein from
Neisseria meningitidis: influence of liposomes and adjuvants on antibody avidity,
recognition of native protein and the induction of a bactericidal immune response

against meningococci. Microbiology, 144:3027-3037, 1998.

10

20

30

40

50



(29) JP 7474702 B2 2024.4.25

Clayton et al., Antigen-presenting cell exosomes are protected from complement-mediated
lysis by expression of CD55 and CD359. European Journal of Immunology, 33:522-
531, 2003.

Collins et al.,, Oncogenic Kras is required for both the initiation and maintenance of
pancreatic cancer in mice. The Journal of Clinical Investigation, 122:639-653, 2012a.

Collins et al., Metastatic pancreatic cancer is dependent on oncogenic Kras in mice. PLoS
One, 7:¢49707, 2012b.

Combes et al., A new flow cytometry method of platelet-derived microvesicle quantitation in
plasma, Thromb. Haemost., 77:220, 1997.

Cooper et al., Systemic exosomal siRNA delivery reduced alpha-synuclein aggregates in
brains of transgenic mice. Movement Disorders, 29:1476-1485, 2014.

Davidson et al., Intralesional cytokine therapy in cancer: a pilot study of GM-CSF infusion in
mesothelioma. J. Immunother., 21:389-398, 1998.

Du et al.,, A systematic analysis of the silencing effects of an active siRNA at all single-
nucleotide mismatched target sites. Nucleic Acids Research, 33:1671-1677, 2005.

El-Andaloussi et al., Extracellular vesicles: biology and emerging therapeutic opportunities.
Nature Reviews Drug Discovery, 12:347-357, 2013.

El-Andaloussi et al., Exosome-mediated delivery of siRNA in vitro and in vivo. Nature
Protocols, 7:2112-2126, 2012.

Eser et al., Oncogenic KRAS signalling in pancreatic cancer. British Journal of Cancer,
111:817-822, 2014.

Esteller, Nat Review Genet 8: 286-298, 2007.

Feinberg and Fogelstein, Nature 301:89-92, 1983.

Gomes-da-Silva et al., Lipid-based nanoparticles for siRNA delivery in cancer therapy:
paradigms and challenges. Accounts of Chemical Research, 45:1163-1171, 2012.

Gysin et al., Therapeutic strategies for targeting ras proteins. Genes & Cancer, 2:359-372,
2011.

Hanibuchi et al., Therapeutic efficacy of mouse-human chimeric anti-ganglioside GM2
monoclonal antibody against multiple organ micrometastases of human lung cancer in
NK cell-depleted SCID mice. Int. J. Cancer, 78:480-485, 1998.

Hellstrand et al., Histamine and cytokine therapy. Acta Oncol., 37:347-353, 1998.

Hingorani et al., Trp53R172H and KrasG12D cooperate to promote chromosomal instability
and widely metastatic pancreatic ductal adenocarcinoma in mice. Cancer Cell, 7:469-

483, 2005.

10

20

30

40

50



(30) JP 7474702 B2 2024.4.25

Hollander, Immunotherapy for B-cell lymphoma: current status and prospective advances.
Front Immunol., 3:3, 2013.

Howlader et al., SEER Cancer Statistics Review, 1975-2011, National Cancer Institute.
Bethesda, MD. On the World Wide Web at seercancergov/csr/1975_2011/, 2013.

Hruban et al., K-ras oncogene activation in adenocarcinoma of the human pancreas. A study
of 82 carcinomas using a combination of mutant-enriched polymerase chain reaction
analysis and allele-specific oligonucleotide hybridization. The American Journal of
Pathology, 143:545-554, 1993.

Hui and Hashimoto, Pathways for Potentiation of Immunogenicity during Adjuvant-Assisted
Immunizations with Plasmodium falciparum Major Merozoite Surface Protein 1.
Infec. Immun., 66:5329-5336, 1998.

Ji et al., Ras activity levels control the development of pancreatic diseases. Gastroenterology,
137:1072-1082, 82 el-6, 2009.

Johnsen et al., A comprehensive overview of exosomes as drug delivery vehicles -
endogenous nanocarriers for targeted cancer therapy. Biochimica et Biophysica Acta,
1846:75-87, 2014.

Jones and Paylin, Cell 128:683-692, 2007.

Kahlert et al., Identification of Double Stranded Genomic DNA Spanning all Chromosomes
with Mutated KRAS and p53 DNA in the Serum Exosomes of Patients with
Pancreatic Cancer. The Journal of biological chemistry 2014.

Kowal et al., Biogenesis and secretion of exosomes. Current Opinion in Cell Biology,
29:116-125, 2014.

Luga et al., Exosomes mediate stromal mobilization of autocrine Wnt-PCP signaling in breast
cancer cell migration. Cell, 151:1542-1556, 2012.

Ma et al., Structural basis for overhang-specific small interfering RNA recognition by the
PAZ domain. Nature, 429:318-322, 2004.

Marcus and Leonard, FedExosomes: Engineering Therapeutic Biological Nanoparticles that
Truly Deliver. Pharmaceuticals (Basel), 6:659-680, 2013.

Meissner et al., Reduced representation bisulfite sequencing for comparative high-resolution
DNA methylation analysis. Nuc. Acids. Res., 33:5868-5877, 2005.

Melo et al., Glypican-1 identifies cancer exosomes and detects early pancreatic cancer.

Nature, 523:177-182, 2015.

10

20

30

40

50



(31) JP 7474702 B2 2024.4.25

Ozdemir et al, Depletion of carcinoma-associated fibroblasts and fibrosis induces
immunosuppression and accelerates pancreas cancer with reduced survival. Cancer
Cell, 25:719-734, 2014.

Pecot et al.,, Therapeutic Silencing of KRAS using Systemically Delivered siRNAs.
Molecular Cancer Therapeutics, 13:2876-2885, 2014.

Peinado et al., Melanoma exosomes educate bone marrow progenitor cells toward a pro-
metastatic phenotype through MET. Nature Medicine, 18:883-891, 2012.

Poliseno et al., A coding-independent function of gene and pseudogene mRNAs regulates
tumour biology. Nature, 465:1033-1038, 2010.

Qin et al., Interferon-beta gene therapy inhibits tumor formation and causes regression of
established tumors in immune-deficient mice. Proc. Natl. Acad. Sci. U.S.A.,
95:14411-14416, 1998.

Rachagani et al., Activated KrasG12D is associated with invasion and metastasis of
pancreatic cancer cells through inhibition of E-cadherin. Br. J. Cancer, 104:1038-
1048, 2011.

Rejiba et al., K-ras oncogene silencing strategy reduces tumor growth and enhances
gemcitabine chemotherapy efficacy for pancreatic cancer treatment. Cancer Science,
98:1128-1136, 2007.

Robertson, Nat Review Genet 6:597-610, 2005.

Siegel et al., Cancer statistics, 2014. CA: A cancer journal for clinicians, 64:9-29, 2014.

Simoes et al., Cationic liposomes for gene delivery. Expert Opinion on Drug Delivery, 2:237-
254, 2005.

Smakman et al., Dual effect of Kras(D12) knockdown on tumorigenesis: increased immune-
mediated tumor clearance and abrogation of tumor malignancy. Oncogene, 24:8338-
8342, 200s5.

Sun et al., Characterization of the mutations of the K-ras, p53, p16, and SMAD4 genes in 15
human pancreatic cancer cell lines. Oncology Reports, 8:89-92, 2001.

Thery et al., Exosomes: composition, biogenesis and function. Nature Reviews Immunology,
2:569-579, 2002.

Valadi et al., Exosome-mediated transfer of mRNAs and microRNAs is a novel mechanism
of genetic exchange between cells. Nature Cell Biology, 9:654-659, 2007.

van den Boorn et al,, Exosomes as nucleic acid nanocarriers. Advanced Drug Delivery

Reviews, 65:331-335, 2013.

10

20

30

40

50



(32) JP 7474702 B2 2024.4.25

van der Meel et al., Extracellular vesicles as drug delivery systems: Lessons from the
liposome field. Journal of Controlled Release, 195:72-85, 2014.

Wahlgren et al., Plasma exosomes can deliver exogenous short interfering RNA to monocytes
and lymphocytes. Nucleic Acids Research, 40:¢130, 2012.

Xue et al., Small RNA combination therapy for lung cancer. Proceedings of the National
Academy of Sciences USA, 111:E3553-3561, 2014.

Ying et al.,, Oncogenic Kras maintains pancreatic tumors through regulation of anabolic
glucose metabolism. Cell, 149:656-670, 2012.

Yuan et al., Development of siRNA payloads to target KRAS-mutant cancer. Cancer
Discovery, 4:1182-1197, 2014.

Zorde Khvalevsky et al., Mutant KRAS is a druggable target for pancreatic cancer.
Proceedings of the National Academy of Sciences USA, 110:20723-20728, 2013.

10

20

30

40

50



JP 7474702 B2 2024.4.25

oooo

(33)

ogood
gooo

10
20
30

S £
ammmm UL X @MY TS 0l 80 90 v0 20 00
;- T o= o= T
:
N
n &
2
By
p3
-. FHFY £ ¥ FE 6166=N 3 Loued
LY £ ¢ B [2=N
g poueq fx 3 1oveg |97
20
: ! 70
L | . .
i ¥ o0 760 5
O
- 0 9 oued
g = ol
: H = 0L 80 90 0 20 00
; ) - BBy~ L AEZDd)
N
S
8
2
I
ﬁ—
£
S
1
Rl wn
O+ udrtudoud - "
T
L =
RS 4 3
oA (Moot / briezs21) S 1-0UEd
! O Squy YN -
- m O
: < O (Moot / busze)
¢ 3 —_— YN WBISOUBN | i pip T~ BT ES
B =
9 a O

40
50



JP 7474702 B2 2024.4.25

ogoond

(34)

ogood

o o o o
- ~ ™ <
(-
S~ o © © ~ W, 3
] 1) S S o} > g
d ) S S S S T !
S £
2f i
o N N
S ) )
S S S
%
(do) B N 2. - -
0§ S (14 Ge 0¢ 44 0c Sl 0l g N sl ] ]
L L L L L L L L L L 0 N S| S S S
w5l
0! mun © o Hom
8 S s |IE°
©
F0¢ T
@ <
N | S oy B
 pe U O I 2 £
96°6¢ L€ FEr N O = s
2EimINGH | 9bjgo OO \\l\l s
- > -0y o W
O o
O =
0§ . i
LY )L ¥GBFE O 80 ¥0 00 80 %0 00 80 %0 00 80%0 00 80000
((5=<0dew) 4o 441q)
08 09 o 0z —GnSh f2) oG Y E
W(1yo 441p 03 paddeu a7ey)
bR URL A2
08 09 or 4 iy g U REIEH
08 09 o 0z VY HH0I< AG< NI< 00§<00i< 0S< Oi< 6 & L 9 § ¥ & ¢ |
NYEYEU2 ) -
(Surousnbag Ul palied)
08 09 o 0z _ GRA =5
Al —Ly I
N
o 08 o o o plPrars ey OfPpec oo o 0z 0 (s3801/0NQ) BE N
(FUSUUG] & M
08 09 l1/4 4 w\mﬁuﬂ@um@wun I
e 2 09 W...
08 09 l1/4 4 A1BpU003S)y 75 ¥ o
AIELY—
@ o 0z 0 possed e1o) - o8 &
o oqgu(fhe oo optp 20d ePlee e s O
B Sy T T TS 0z o 1L - oot
> | U 1RENEH

50



(35) JP 7474702 B2 2024.4.25
Oooooao Oooo0ooao
= CoGiEH E7 248
<~ 0.0 0.4 0.8 0.0 04 08 0.0 04 08
3 09495 90,9495
> - - -
=0 — — —
o 076 || 077 || 078 || 076 [| 076 078 [
S - — -
3 N - F
S
3
- 0.76 || 076 || 077 || 076 || 076 0.77
s
S
S C
ST 075 || 076 || 077 || 076 || 076 077
S -
S
=
S 075 || 075 || 077 || 075 || 075 0.77
S
=
3 .
S C
S 075 || 075 || 077 || 075 || 075 077 [
3 [
=
S
= 3
S
0.0 04 08 0.0 0408 000408 000408 000408 000408 0.75 0.76 0.7 0.75 0.75 0.7
ooooon oooo
v - CpG A FAALY SREY Y
| <
1l o098 || 096 || 098 || 098 || 09 [z
_g 2.5
] Panc1
= L2 Il 096 || 098 || 098 || 0.96
S 2.0
=}
x )
< :Q
S 097 [3[ 1.5
S o HU
S5 s {HE
3 1.0
S 0.96
g L
- re 05
[~ VQ
T 0.96 |3
S :go_o—éioooooooﬁl_i
o Panc] S 8335 8L s 3T 3
3 £s s dsggsseee e
3 \ SEEEEESEEERE
< " =H
0.0 0.4 08 000408 000408 000408 000408
Atk THEE) (O SRE YTk [94—F)

0.0 0.4 0.8 0.0 04 08

0.0 0.4 0.8

10

20

30

40

50



JP 7474702 B2 2024.4.25

(36)

ooooobooag

ogood

10

20

EBHmE_LNSd
Lzig INSd
L0X3_INSd
£0X3_[NSd

c0x3 LNSd
rommm@n INSd
20x3 |uede)
m 10X |uede)
coxg Juede)

CEHEY_| uede)
cBymy_ | uede)

| Bymy | uede) %

€0X]_£0dXq et

10X3_€9dX9
cox3 £3dXd

Eegmy_£0dXq

LBy _£IdXa

cEimy £3dX4
£0X3 INdH
ewimy INdH
¢0X3_INdH
10X3 INdH

ceim_INdH

1y
el

001

LB INDH
1
I 0

Lad
08 0 0§- 001~

£RNOBE

&3 1oued
80 LouBd

20 Loued
MM 29 Loued

10 Loued
13 1oued

&3 3adH~,

13 30dH
Ba%%//,..

20 30dH——5»
£9/30dH

19 30dH

vQVI

0c-

(=]

0¢

J A O0£YodS-£EEAZISAYHT — 1 /i % T /Bl 19uedy) £ £IAdH

PR THEBE) OSREYTE T94—F)

2dd

ogoooaoan

oboooood

30

40

20%3_£3dX9

1| toooos
Looooo!

11000051
000002

2BHm £IdXd

L B £3dXg

£0x3_30dH
R
SEym_30dH
2aymy 30dH

_H ¢0x3 30dH
L B _JAdH
cEil yNEL
LEimy YINEL
£0X3 pINEL

CRiBY pINEL
_nNem'EE
10X3_pINEL
£0x3” [oued
Y [oUed

H

E0XJ_cBIESEIN
¢0X3_cBJEdEIN
10X3 gBJELEBIN

EEEEL: THBE) OSREY>T&k: TH4+—F]

EBim_cBIEJEIN
cEimy_cBIEJBIN
LE4m ceIEeIN

‘lﬂmem Joued
ﬁm%ﬁm Louey
[0X7 |oued
|2y 1 ouBd

50



JP 7474702 B2 2024.4.25

10
20
30
40

0
00009

000001

1000051

o000z

_: o zegedem I

_ _ _ _ _ 000002 _ £o0xg zepedel

ogooooan

£0x3”30dH 203" 30dH 10x3”30dH
17 O 0
T - 00005
. O W | T H,, 000001
L L Ll -00001 O NEANN ¢ | [NERRRRARRRRE 000051
NEEENEN 1 , . bdll | oooo0z e SESERERERERERERIA AT _ H 000002
¢ BB 30dH I 2 B 30dH | L B¢ 30dH | o | cmmzeoesew || zemzesesew || rmwzevesem |

37

oooooan

[ * T .|Q |Q
| | 00005 00008

| | -000001 000001
! i , H , | 000051 T | YT ooos:
| [ RN I T ! .

000002 IRNNNNL INRENRNNRNANY __

cox Luede) I zoqiuedeg || _ £0X3_INdH 207 aNdH I 10X3 INdH _

-0
| -00005
1 -000001
L -000051
1000002

. IRRNERAN ,
2B INdH || L gume INdH

[ , | it W 00000z
¢ gy Luede) I 2 Bym Luedey I LBy Luede) _

goooaoan

£ BW INdH _

50



(38) JP 7474702 B2 2024.4.25

gooonoao gooooao
5 g g 2
Eﬁl ff' 55, g
T e o ol
- 10
2 8 2 X
® 3, 8 g,
T Py o -~
B 5 £ 3
8 g, %l g
S g P =
£ | s > @
g € <
= 20
_é = I S
s S s
N N N
30
E el
(=]
El ‘EEI
ey =
= =
= 2
40
hae o
2 &
- o
= |

150000
100000
50000

150000

100000
50000

200000

50



ooo

T3M4_Exo3

T3M4_Exo2

(39)

JP 7474702 B2 2024.4.25

10

20

30

40

50



(40) JP 7474702 B2 2024.4.25

gboooooooog

(740000

(740000

(740000

(740000

(7490000

(740000

(740000

(740000

(720000

oooo
(56) 0000

oooogo
100119507
oooogoo
100142929
gooogoo
100148699
gooogo
100128048
gooogo
100129506
gooogo
100205707
oooogno
100114340
oooogo
100121072
oooogo
ooo ogoo

go

od

od

ao

g

ao

go

go

gobooooo ooobo bobob 0obobobo Oobo0oo oobobo bobo boo

o boaogano

gbobooboooboobdabdo bobooo oboobo bobo boobo oo

ooboobooooOooobO OO0 oo oooo

oo gao

Oo0odoooooooooooooooooogog
gooooooboobboooooooooooga
gooooobbobbboboooooooooaa
goooooooobobooooooooooooaa
gooooboobbobbooooooooouooooooo
O0000ooooooo0oooooooooOooooooDooo

Yamamoto H et al.00 BARHL2 Methylation Using Gastric Wash DNA or Gastric Juice Exosom
al DNA is a Useful Marker For Early Detection of Gastric Cancer in an H. pylori-Independent
MannerO Clinical and Translational Gastroenterologyd 20160 00 7,e1840 1-11

Bock C et al.d Genome-wide mapping of DNA methylation: a quantitative technology compa
risonO Nature Biotechnol 20100 0 280 100 0 1106-1114

Lu H et al.00 Elevated glypican-1 expression is associated with an unfavorable prognosis in

pancreatic ductal adenocarcinomald Cancer Medicine 20170 0 60 600 0 1181-1191
G8)ooooooodntCloOnn)

oood
oood

goooo booooo
ooooooboooooog

ubgboobdobuobuoboobobuobobooobobooboooa



	biblio-graphic-data
	claims
	description
	drawings
	overflow

