
---;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

----;;;;;;;;;;;;;;; 
----
;;;;;;;;;;;;;;; -
--
-

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau §IJ 
~ (43) International Publication Date 

16 March 2017 (16.03.2017) WIPO I PCT 

(51) International Patent Classification: (81) 
C12N 7100 (2006.01) A61K 351768 (2014.01) 
C07K 14152 (2006.01) A61K 38119 (2006.01) 
C07K 141565 (2006.01) A61K 38146 (2006.01) 
C12N 9118 (2006.01) A61K 45106 (2006.01) 

(21) International Application Number: 
PCT /KR2016/009866 

(22) International Filing Date: 
2 September 2016 (02.09.2016) 

(25) Filing Language: English 

(26) Publication Language: 

(30) Priority Data: 

(84) 
English 

62/215,651 8 September2015 (08.09.2015) us 
(71) Applicant: SILLAJEN, INC. [KR/KR]; 6-7FL, 252, 

Geumjeong-ro, Geumjeong-gu, Busan 46274 (KR). 

(72) 

I lllll llllllll II llllll lllll lllll lllll llll I II Ill lllll lllll lllll 111111111111111111111111111111111 

(10) International Publication Number 

WO 2017 /043815 Al 

Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO,AT,AU,AZ,BA,BB,BG,BH,BN,BR,BW,BY, 
BZ,CA,CH,CL,CN,CO,CR,CU,CZ,DE,DK,DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IR, IS, 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, OM, 
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, VA, VG, US, UZ, VC, VN, ZA, ZM, ZW. 

Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 
TZ, VG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 
TJ, TM), European (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, RO, RS, SE, SI, SK, 
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG). 

Inventors: HWANG, Tae Ho; 107-1801, 145 Centum 
Jungang-ro, Haeundae-gu, Busan 48050 (KR). LEE, Nam 
Hee; 6-7FL, 252, Geumjeong-ro, Geumjeong-gu, Busan 
46274 (KR). CHO, Euna; 103-2801, 91 Baekho-ro, Mul­
geum-eup, Yangsan-si, Gyeongsangnam-do 50652 (KR). 

Published: 

(74) Agent: DARAE IP FIRM; (KIPS, Y eoksam-dong), lOth 
Floor, 131, Teheran-ro, Gangnam-gu, Seoul 06133 (KR). 

with international search report (Art. 21(3)) 

;;;;;;;;;;;;;;; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--
-;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

----;;;;;;;;;;;;;;; -

(54) Title: MODIFIED ONCOL YTIC VACCINIA VIRUSES EXPRESSING A CYTOKINE AND A CAR- BOXYLESTERASE 
AND METHODS OF USE THEREOF 

[Fig. 2] 

(57) Abstract: The present disclosure pertains to a compositions and combinations for simultaneous, separate or sequential use 
which comprises (a) an oncolytic vaccinia vims that expresses a cytokine and a carboxylesterase enzyme, and, preferably, (b) a can­
cer co-drug, and to their uses for the treatment of cancer. 













































































































WO 2017/043815 54 PCT /KR2016/009866 

a Bead Ruptor 24 Homogenizer (OMNI International) using 1 .5mL tubes with 1.4 mm 

size ceramic beads. Tissue homogenates were sonicated for 45 seconds intervals in 

tubes immersed in ice water and then centrifuged for 10 seconds at 400 x g in a micro­

centrifuge Sorvall Legend Micro l 7R. Supematants were aliquoted and virus titers 

were determined by plaque assay on U-2 OS cells. Viral levels were higher within 

tumors as compared to levels within muscle, ovaries, and liver. Virus was found pre­

dominantly within tumors but not organs at later timepoints (FIG. 19). 

[213] All of the compositions and/or methods disclosed and claimed herein can be made 

and executed without undue experimentation in light of the present disclosure. While 

the compositions and methods of this invention have been described in terms of 

preferred embodiments, it will be apparent to those of skill in the art that variations 

may be applied to the compositions and/or methods and in the steps or in the sequence 

of steps of the method described herein without departing from the concept, spirit and 

scope of the invention. More specifically, it will be apparent that certain agents which 

are both chemically and physiologically related may be substituted for the agents 

described herein while the same or similar results would be achieved. All such similar 
\, 

substitutes and modifications apparent to those skilled in the art are deemed to be 

within the spirit, scope and concept of the invention as defined by the appended claims. 
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Claims 
A composition comprising a synthetic oncolytic vaccinia virus that 

expresses a cytokine and a ·carboxylesterase enzyme and that does not 

express an active thymidine kinase. 

The composition of claim 1, wherein the carboxylesterase enzyme 

comprises a C-terminal retention sequence. 

The composition of claim 2, wherein the C-terminal retention sequence 

is HTEL (SEQ ID NO: 1). 

The composition of claim 1, wherein the carboxylesterase enzyme does 

not comprise a C-terminal retention sequence. 

The composition of any one of claims 1-4, wherein the car­

boxylesterase enzyme is CES2, preferably human CES2 (hCES2). 

The composition of any one of claims 1-5, wherein expression of the 

carboxylesterase enzyme is under control of a late-early VACV p7.5 

promoter, a vaccinia modified H5 (mH5) promoter, a vaccinia short 

synthetic early-late pS promoter, a pCl lR promoter, a pF l lL 

promoter, a psFJl-10 synthetic early promoter, a pHyb synthetic early 

promoter, any native vaccinia early promoters, and a Late-Early 

Optimized (LEO) promoter. 

The composition of any one of claims J -6, wherein the cytokine is 

selected from the group consisting of inte1feron-beta- I (preferably 

human), Il,-la, TL-2, JL-3, IL-4, IL-5, IL-6, JL-7, JL-8, JL-9, JL-10, IL-

12, IL-13, IL-14, IL-15, IL-17, IL-18, IL-21, IL-23, IL-24 CCL3, 

CCL5, and CXCR4. 

The composition of any one of claims 1-6, wherein the cytokine is in­

terferon-beta-I (preferably human). 

The composition of any one of claims 1-8, wherein expression of the 

cytokine is under control of a late-early VACV p7.5 promoter, a 

vaccinia modified H5 (mH5) promoter, a vaccinia short synthetic early­

late pS promoter, a pCl lR promoter, a pFllL promoter, a psFJl-10 

synthetic early promoter, a pHyb synthetic early promoter, any native 

vaccinia early promoters, and a Late-Early Optimized (LEO) promoter. 

The composition of any one of claims 1-9, wherein the vaccinia virus is 

a Wyeth, Copenhagen, Western Reserve or Lister strain. 

The composition of any one of claims 1-10, wherein the vaccinia virus 

expresses one or more of the following: a granuJocyte-macrophage 

colony-stimulating factor (GM-CSF) (preferably human GM-CSF), a 
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cytosine deaminase protein, and somatostatin receptor type 2 protein. 

The composition of any one of claims 1-11, wherein the vaccinia virus 

does not express an active vaccinia growth factor (VGF) gene. 

The composition of claim 1, wherein the vaccinia virus is the Western 

Reserve strain, the carboxylesterase is a human CES2 enzyme with a 

C-terminal retention sequence, and the cytokine is human interferon­

beta-1. 

The composition of claim 13, wherein the A34R gene comprises a 

K151E mutation. 

The composition of any one of claims 1-14, wherein the composition 

comprises between 1 x 106 and 1 x 1012 plaque forming units (pfu), 

preferably between 1x107 and lx 1010 pfu. 

The composition of any one of claims 1-15, further comprising a bio­

compatible microparticle or hydrophilic polymer gel agent suitable for 

active embolization. 

The composition of any one of claims 1-16, wherein the biocompatible 

microparticle or hydrophilic polymer gel agent is selected from the list 

consisting of: degradable starch, polyvinyl alcohol, gelatin foam, and 

sulfonated polyvinyl alcohol hydrogel. 

The composition of any one of claim 1-17, wherein the microparticles 

of the biocompatible microparticle agent are between I OO~tm and 

2000µm, between 150 µm and 350µm, between I 50µm and 200µm, 

between 200µm and 250~tm in size, between 250µm and 300~tm, or 

between 300 µm and 350µm in size. 

The composition of any one of claims 1-18, wherein individual 

particles of the biocompatible microparticle agent vary in size from 

about Oµm to about 1 OOµm, from about Oµm to about 50µm, or from 

about Oµm to about 25µm. 

The composition of any one of claims 1-19, wherein individual 

particles of the biocompatible microparticle agent have an average 

difference in diameter of lOOµm or less, about 50µm or less, about 

25µm or less, about lOµm or less or about 5µm or less. 

The composition of any one of claims 1-20, wherein individual 

particles of the biocompatible microparticle agent are aggregates of 

particulates that are between 10 and 200µm or between 10 and 1 OOµm. 

The composition of any one of claims 1-17, wherein the hydrophilic 

polymer gel agent comprises particulates that are between 10 and 

200µm or between 1 0 and 1 OOµm. 
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The composition of any one of claims 1-22, wherein the biocompatible 

microparticle or hydrophilic polymer gel agent is a temporary embolic 

agent or a permanent embolic agent. 

A method for treating cancer in a mammal, comprising administering to 

the mammal an effective amount of the composition of any one of 

claims 1-23. 

The method of claim 24, wherein the cancer is colorectal cancer, lung 

cancer, melanoma, pancreatic cancer, ovarian cancer, cervical cancer or 

liver cancer. 

The method of any one of claims 24-25, wherein the mammal is a 

human. 

The method of any one of claims 24-26, wherein the cancer is re­

fractory to treatment with one or more chemotherapeutic agents and/or 

is refractory to treatment with one or more antibodies. 

The method of any one of claims 24-27, wherein the cancer is re­

fractory to treatment with a topoisomerase inhibitor, preferably 

i1inotecan. 

The method of claim 28, wherein the cancer is melanoma. 

The method of any one of claims 24-29, wherein the cancer is re­

fractory to treatment comprising fluoropyrimidine and oxaliplatin and/ 

or is refractory to treatment comprising cetuximab and/or pan­

itumumab. 

The method of any one of claims 24-30, wherein the oncolytic vaccinia 

vims is administered intratumorally or intravenously at one or more 

doses of between 1 x 106 and 1 x 1012 plaque forming units (pfu), 

preferably between 1 x 107 and lx 1010 pfu. 

The method of any one of claims 24-31, further comprising admin­

istering to the mammal one or more additional anti-cancer agents, 

preferably selected from 5-fluorouracil (FU), folinic acid (FA), 

methotrexate, capecitabine, oxaliplatin, bevacizumab, cetuximab and 

any combination thereof. 

The method of any one of claims 24-32, wherein the (a) composition 

comprising the synthetic oncolytic vaccinia vims is part of effective 

amount of a combination further comprising (b) a cancer co-drng. 

The method of claim 33, wherein the cancer co-dmg is a topoisomerase 

inhibitor. 

The method of claim 34, wherein the topoisomerase inhibitor is 

irinotecan. 
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The method of claim 33, wherein the cancer co-drug is an activatable 

cancer co-drug. 

The method of claim 35, wherein the activatable cancer co-drug is 

selected from a topoisomerase inhibitor, paclitaxel-2-ethylcarbonate 

(which is converted to paclitaxel), capecitabine (which is converted to 

5'-Deoxy-5-fluorocytidine (5-FU)), and any tertiary amidomethyl ester 

prodrugs of existing chemotherapeutics. 

The method of any one of claims 33-36, wherein (a) and (b) are ad­

ministered in synergistically effective amounts. 

The method of any one of claims 33-37, wherein (a) and (b) are se­

quentially, simultaneously or separately administered. 

The method of any one of claims 33-38, wherein (a) and (b) are co­

administered to the mammal in the same formulation. 

The method of any one of claims 33-39, wherein (a) and (b) are co­

administered co the mammal in different formulations. 

The method of any one of claims 33-40, wherein (a) and (b) are ad­

ministered to the mammal by the same route, preferably wherein (a) 

and (b) are both administered by intravenous administration. 

The method of any one of claims 33-41, wherein a first dose of 

oncolytic vaccinia virus is administered prior to a first dose of cancer 

co-dmg. 

The method of any one of claims 33-42, wherein the cancer co-drug is 

administered every other week at a dosage of from 120 to 250 mg/m2, 

preferably wherein the cancer co-drug is irinotecan and is administered 

every other week at a dosage of about 180 mg/m2• 

The method of any one of claims 33-43, wherein the oncolytic vaccinia 

virus is administered weekly or every other week and wherein the 

cancer co-drug is administered every other week, preferably wherein 

administration of the cancer co-drug is initiated one to three days after 

the second weekly dose of the oncolytic vaccinia virus. 

The method of any one of claims 24-44, wherein the administration of 

the composition comprises introducing the composition into the vas­

culature of a mammal, wherein the composition comprises the bio­

compatible microparticle or hydrophilic polymer gel agent suitable for 

active embolization. 































































摘要

本公开涉及用于同时、分开或序贯使用的组合物和组合，其包含( a )表达

细胞因子和羧酸酯酶的溶瘤痘苗病毒，和优选地( b)癌症共同药物，并且

涉及其用于治疗癌症的用途。 




