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[70] T2 G A, H G Al D AR A LS Az PEGEE AR E S
A gk A 9o Al E F2 A5 = Live&Dead assay = 51 ¢H 412 LR
Ao|tt,
[71] T 127 G AE, H g Al D AR A LE Az PEGEE ARE S
Al gk 9o Al F2

¥4 AakE vhebdl 1o o)k,
= Qg B4 o) g WIS w45 Ao
2 | 5ol A ehel-5] 4 E AL

<
[72] 5132 AlebEl o] v
[73] 5 4= QIR Y A SE A E
SFAE A @ 352

B = 5

T o] AAIE A% H A

o

[74]

751 olsh, el o] sl Z H7] flehel npgha @ Al el T A o) 2 A A Fel,
tﬂ—Dé] o)

[76] A % o

[77] <Azd 1> Agde] 5

[78] Abgh ] 7 g oF gk A& o] &3l A S Al H e & SRR o e ¥
AAFATH ADA A Z 8 v el7teE vlo|A el 'L, SR 2L F
HEHES 2:19] B & & 412 &5l W tete] 4 wjrhA] @] AT
24X ZE 2 A A A Ao ALG-gE & o] W] Fheol Hol A erg w7
TR Al | AH F v 7S 71 (air-dry) A AT 2 %
I} 2E 3} ol M| E4H(Sigma aldrich) 800 mLell 7] A A 71 W &) 7} 20 g2 ¥ a1 37
°oColl A 124175 <¢F 300 rpm @] 4% 2 wHkEi vk 1241 7F 3, v ) 7S Ao
AR FHFER A F o] dol gl AbstES A AT el 7S 400 mL
A1t}o](Shindai) €N (5 % 2-MFFE &, 5 M F-#| o}, 2.6 M E] 5-#| o} (0]
Sigma aldrich) % 25mM Tris-HCI(pH 8.5))°ll ¥ 31, 50 °C, 400 rpm 2] Z=71 ) A
72X g REEA 2T L %, w )7 e &4 50 mL T Eel ¥ Al 3500
rpm O & 20+ FF AR & T e oS Fo} 12-14 kDa % 2 3E Spectra/Por
®4 A1k (Spectrum)& ©] &8l A FA Gl T4 o] Bt AlgtE AA| A ES

%4 Azxshel Agw 908 Axsherh

[79] <Az 2> PEGSHE AE 9 Az

[80] A zd 2-1: PEGSHE Agd e §4

[81] 510 AATE vk o 7 PEGSHE Al & A skt

[82] AA, At 99t 0.5 g& v A FEE Al G 57 A A £(0.001 g ~ 620 g,

AJ-620E)E @o} 500 mL ¥}o] @ ~ 8] o] 7] (ISOLAB, YLS, % 2ol ¥}
H]o] 7 o] AFx}4= 100 mLE ¥ 37, 40x8 mm 7} 24 €] W ¥F5-([BOOC3ME4ZA],
1572500 IKAFLON 40, IKA)Z} MS-H-S10 10-Channel 7} 11 €] nuk7] &
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[91]

8

o]-&-5}o] 300 rpme] 45 & 244 7F FoF keIt

HEAZYo A= ZFS AP O-HE-O-5A d Zjodd &
5000(mPEG, 17929-5G-F, Lot#R063737/2V Sigma aldrich) 300 mg-&- 2+ 2} 20
mLell 1A ZF 5 9F =tk mPEG & 9 ol] 4-(4,6-t] W] 5 A]-1,3,5- E] o} %.2-
4-H| EA EZ 8 F F 280 =(DMTMM) n-3}=(327-53752, wako chemical) 16
mgs Yol 1A {HE o kst si ), Al E 893 mPEG 2 DMTMM 2] 2§t
£91-5 500 mL 8] A o] ¥ o], 40x8mm V2] €} 2 HEE-(1572500 IKAFLON 40,
IKA)3 MS-H-S10 10-Channel 7} 24| €] 2HE7] & o] &35} 500 rpme] =2
Ao A 3 Fot wHkste] PEGE} AletElS HHE A Z T

Az 2-2: PEGE}HE Al ehd o] G A

A ol 2-19] WE-§-o] Eyxk 3 Spectra/Por T34 7 H (217 16 mm, % 25 mm,
MW 10000, Spectrum)®l] PEG3}¥ Al &l &S gk FH o 100 mLA ¥ al
Spectra/Por RC 4] /71 224 (-4 o % 55 mm, Orange, Spectrum) & 5—'?
el sj7 etk 5 L &2k H o] 71(AF 197 mm, 3] 265 mm)°ll 4F=
LE A9 PEG3HE At &0l §X] FEE Yanpadg ulE g

ke A FA ST o) o, 1241 (kv ek A} 2 A AbaE R ZholFEgl o,
AP0 A 3A FF AT R T 6 S ol uA FA15 v HF PEGEHH
et 898 50 mL YA #H(17x120 mm, BD Falcon)°ll 40 mL & v} T 3,
Z #2137 31(Nihon freezer, Upright type, Single cooling type, 542£)°l| 4] -70 °CZ
24X 3F E ¢ B FAA Y AR S daL, 27 £ 7](ALPHA 2-4
LSC PLUS, Laboratory freeze dryers, Christ)®ll ¥ 37 -85 °C2] X &4 Elj oll A ¢+71 3]
o-9-v] FE7F H 5 3U 5t Az A F

Az 2-3: PEGSHE A &<

Azl 2-20 4] L& PEGEHE Al 2FEl & NMR S &3]
2] veb vlol Zo] PEGEHE At Elol A Z47] AlebE B
vhebuhs 3127E B Al E415ha 912 Felsheln.

<A Zd 3> A E-5] ¢FEAF 53 A (keratin-Hyaluronic acid Conjugate)
stol=z Ao Az

Azd 3-1: AGd-8| GF BN 5FA o FA

500 mL -5+ 3] &¢F &4 EF 9 (Hyaluronic acid sodium salt, HA)(3- A}
50000 Da & 2500000 Da (LifeCore biomedical, chaska, MN, | <)) 800mg-<-
5%t} 40 X 8 mm WF1H] ¥ 3L HHE([BOOC3ME4ZA], 1572500 IKAFLON 40,
IKA)3 MS-H-S10 10-Channel 7} 24| €] 2HE7] & o] &35} 300 rpme] =2
A 3B = A 244 ZF FoF nutkEgi T}

10 mL 20l 4-(4,6-H1 | FA]-1,3,5-E g o} -2-2)-4-W| 5 A E- & 2] 5
2 2}o] =(DMTMM) n-5~3}=(327-53752, wako chemical) 16mg-S- ‘%ﬂj_’
2-o| A 2A| 7F HEES] 501 T AlY] B U FEANE R ol 1
AFEMIEFY 9 72524 7] (Carboxyl group) e} Al 2F &l 9] o} gl ](amine

A4 4

AR, 1 A, %
2 PEG A 5ol 4 o

ol i mm
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[94]
[95]
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group)7}F oW =3} ¥h-3-& & < QU REG AT B A FRAIVE R
DMTMMPo]| ¥H-&-¥ & & Spectra/Por S T8 (A4 16 mm, EH %
MW10000, Spectrum)©l] g3l ¥H-& 3 DMTMMS 4] =35}17] 98l 4L ?%Toﬂ
AT} 40 X 8 mm 14| E] 2 ¥HE((BOOC3ME4ZA], 1572500 IKAFLON 40,
IKA)¥ MS-H-S10 10-Channel 7} 24| €] 2HE7] & o] &3} 500rpme] &%
A 2ol A 24A13E FRE k| & o] 3| A Al A 8l Al JHH
(F-AF&£:4~60000 Da) 1200mg A1 & &4 814 300mL 35757l =231 +
8| FEAEF A % DMTMMo| ¥F-3-5 &4 o] 7k 2154 7] 9} 7| ep el 9f
ol 7|7} ofn| =3} WEg-8 sto] HE B 55U 11 BE 3T HES
A AT A T} 40 X 8 mm 7F1H| B 3 HEE-([BOOC3ME4ZA], 1572500 IKAFLON 40,
IKA)#} MS-H-S10 10-Channel 7} 11| €] W HF7] 2 o] -&3}o] 500 rpm @] <5 &2
/\lgoﬂ}\i 301 Ei_o]- H]—7] = O]’Q“’H}‘i KL/K-] }oﬂq_

Az 3-2: AR5 GFE24F E3HA o] A A

A Z ol 3-19] HE-g-o] £+ F, Spectra/Por F34} 5B (2] 74 16 mm, 3 3 25 mm,
MWlOOOO Spectrum)®ll &4 ¥ 3| GF2Z4L-Al g E g8 g FH o100 mLY

31, Spectra/Por RC 54 51 &2 4 (F ] & 55 mm, Orange, Spectrum)& Y%

%Eoﬂ 75k s L] &EEk2~8 H]o]H (5000cc, A& 197mm, % ©
265mm)°ﬂ 4L %%'_Z,:% ;zH _?4 SLHE] ]OLEE/\]- ;q]g]_E] 9 of o] o} 7 71 _ﬁ_}:}_g

S Ph T B HEE shE A A Sl eh, B4R EALA R g0 F uEgol
& A|ehels DMTMM & 24181 4718151}, ol 1, 341 2k /‘HET4L4
FREE dol Tl om, ALl 5UL FHFE PolFuA FA s,

HEA 05 A H 3L FEA-A G & NS 50 mL ¢4 #H(17x120 mm, BD
Falcon)®ll 35mL* U] ©2 &, -70 °C2] F #3431 (Nihon freezer, Upright
type, Single cooling type, 542£)°ll W o 24| 7t & <F YA 3] FAA AT AT
T7& dal, 52 2 7] (ALPHA 2-4 LSC PLUS, Laboratory freeze dryers,
Christ)ll ¥ 31 X3 e ol A 28] 3h-5-t] P 7} 5 =5 3 o] 4 &¢F
NZANA, & 3 LdFEL A A 99t & AU

A A 4]

<AAd 1> 3, FE5E L ALF A FTANAY A GAE =4 JA %5
g2l

Q1 7F 3| 9k M| 3 (A549 ATCC® CCL-185™), &S5 A £(U205), ¢13F LF-F

AN A 9kE A E(MDA-MB-231 ATCC® HTB-26™), Q1 7F §-1F A k<&

M| E(MCF-7 ATCC®) 2 F A k5 A 3E (4T1) 222, 24 9 =2 0| E9f 5x108
= 1x10470 8 A &5k aL, 244 Zj 2| high glucose DMEM & B[ 2] fE=
1%(w/v)] Al 2kel o] 385 high glucose DMEM & HF 0| %] 22 v}4to] =)t}

o Faf A] = o] Eoll $HhHA A 22wl A &2 alghal] =l o, AAA[LE a) < ?
Q1 7F | 9k M| 3 (A549 ATCC® CCL-185™), &5 A X (U205), 17+ X /-
AN A S Al E(MDA-MB-231 ATCC® HTB-26™)9]] tff ] A Live&Dead

o
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assay= 35151 o, Q1 H 9F Al 3£ (A549 ATCC® CCL-185™), &5
Al 3E(U205), A3 ZF-F A/ A LE A E(MDA-MB-231 ATCC® HTB-26™),
AN A LF A EMCF-7 ATCC®) 2 # A 4E M E (4Tl thallA Al
A skl

A Al 4 1-1: Live&Dead assay

# o+ Al 3ol th 3] Live/Dead viability/cytotoxicity 7] E (invitrogen)E A}-8-3}1¢],
Live&Dead assay S <=3} S TF. DPBS 1mlel| 0.5ul2] ZHA| Q1 (Caleein) 3} 2.0ul2]
of Bl F % F.t}o] M (Ethidium Homodimer)E Y il 4] o] =3It} v %] & A A g+ &
DPBSE Al gt 7}7} o] o) 9 E3Ho1-& 200 WoAFATH 717 TUE
g 2pebatar, 37 °Coll A 103 &<t 15 o] A gk 5, DPBS = A & 8l 5= 1L,
& 33 n] 2 (Olympus BX51) 2.2 #2513t}

1 AT, 5230l vhebd vk Zho] FE g Al Lof] A A Aglo] Al E ]
2ol A H = A& Flatgit

AN o 1-2: A T4 4

DPBS & 4-& Al A &t 3, ZF7ko] dof high glucose DMEM A HHil| %] & 10HH
3] A1 ¥ Cell Counting Kit-8 -8 <% (Dojindo laboratory)< 3, &5 2 U2
Hl-g 2pekak 337 °Col| A 1A F 304 5 Q5 H| o] A EE E}(Olﬁrﬂﬂ o] A
7&8 4AI S A =), Qo] A =, Zhzh el ol A 100u & 96Y
ZHolEel %7141,969 X =4 o] E 2]t (format plate reader, ELX 800
universal rmcroplate Reader Bio Tek, Inc.) 7|1 7] & ©]-8-38}¢] 450nm 3}74(0.D
450nm)°N A SF =5 ”}Oﬂ o},

1r1‘r‘:4 X%El 19,44 ‘3—3
=4

qu

2
%4

Mo uE
ru

| 32
F Al A 9kE A 3E(MDA-MB-231 ATCC®
HTB- 26TM)4 ZNE < ﬁé 7het A a3 WA 590 Y e H}Q‘r 7‘01 AetEl
2] o] & %] 3]

2
i)
ofi
2
A

(o]
'~

o
Ll
it
=
=
2
)
i
-
o
_NL'J
i)
L
H
el
=
X
=,
_l

/‘ﬂ_L(MCF 7 ATCC®) g H A4F AE @THS T4 5& F7Hs A1, = 60
UrE‘r”rH}Q‘rﬂOl A& HefepA] & 1Fel o o]
At & A gk Lol A Al F2lo] FA 3] A& gelsl.

<AA o 25> 2+ A E A AR A F24] JA5 &<

69 Z#| o) E = 125cnf W F Zef~ 00 7H M| 3 (HepG2 ATCC-HB-8065)
5x10471 & 7 & 3}aL, 24 A {F ¥ high glucose DMEM & HE Wl 2] B3 19%(w/v) 2l

A2} ¥l o] 383 high glucose DMEM A HEnl| 2] 2 d}4Eo] F= T}, 48A] 1k 5-<F
Wkt 2 A2 9] T4 AR E =9 Anl % (inverted microscope) 0.2 25}l
RT-PCR¥} RNA @714 4 B4& =383 o).

AN 2-1: 2 A4 #F

An) 7 A A, & 700 VR ulel o] 119k A 3 (HepG2
ATCC-HB-8065)°l Al ZF&l ] 2] A], 48 A] 7t F-o] |3 2] F-2] 0] A &

O
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sl o).

A Al 4 2-2: RT-PCR

RT-PCR¥-A& 3l 62 E o] Eoll A ulj ¢kek Al 52wl ol A = A 718t aL
DPBSZE A& 3] =3t} RNA 2] =% ¢l Hybrid-R 7] E(Gene Al)E A}-8-3} 3 51,
U= = 5 (MICROP UV-Vis Spectrophotometer M600)-& Al-8-3Fe] A &F &} ST},
lug®l RNAE AccuPower Cycle Script RT Premix (Bioneer, T &, k=)<l
A7 sbar, @ <23H7](T106, Bio-Rad)Z ©] &3 cDNAS 7HE St} AL-8-3F

SZglolW el L &7 (& 113 2.

[3% 1]

Sense Antisense
ID1 5'- AGCAGGTAAACGTGCTGCTC -3' | 5~ GAATCTCCACCTTGCTCACC -3
HipK2 5'- GCTACCTGCTGGAGAACTGG -3' | 5'- ACGTGCTTGGTCTTCGAGAT -3
B-Actin 5'- GTCAGGCAGCTCGTAGCTCT -3' | b'- TCGTGCGTGACATTAAGGAG -3’

Zyz} o] Hk-g-ol SYBR Green PCR Mix 10uL, 0.5pm2] 3 2}-0] ™ (sense 9}
antisense) 2} 50nm2] =& (template)S ¥ & 5= t}. RT-PCR-> RG6000 Splex HRM
(Corbett Research) 7] 71 & AF-8-3}51 2.1, 95 °Coll A 153, o] ' ¥ (annealing) v 5=
57°Cell A 4522, 40 Alol &= 283t & X7 ](Threshold cycle, Ct) 4k
A s7] 9l &, g FF(comparative Ct (244¢) & AF-8-31 3T

1 AT, 5 8ol e uhe) o], bEA 3 A A o] e sl= 1D
A EAPE ) #e]3)i= p539] 54 A A HipK29] F- 1A} @& o] & A 3]
AshE & Felstsitt

A Ao 2-3: RNA @714 &4

RNA 97144 #4838l 125em M & Zeb2~=2.9) v Gl A & A A 8L
DPBSE A& 8] =21t} RNA 2] S50l Hybrid-R 7] E(Gene Al)E AF-88}9 31

== (MICROP UV-Vis Spectrophotometer M600)-& Al-8-3Fe] A & 3} 3T},

F= % 10ug® RNAE F-RNase 7}o] A 2 914+ 2] 7]1(RNase free
microcentrifuge)l] <5713, G 5-0] A% ofo] 2ult o) Yo ulg 2 ALl Bl
AS o= eksiTh.

71 A3, 1 9o YER ul9} o] RNA 1714 E F-4] ol A & A 3 APE 9}
A ¥ 52421 GO:0043067, GO:0010941 E GO:0042987 2] &l o]
T7hE a1, A2 F 2 2 A /-4 219] GO:0022403, GO:0007049 2
G0:0000279 52 o] oA H = gl

A Al o 2-4: Live&Dead assay

AR A in vitro vhol AR (P M E R 22 & HET] A&l A 450 umel
g A=) Z(PEG) nho] A2 o] glo]ol 1 x 1054 E/mL 552 Al X%
el S 200 uL¥ HE dlo] Al E 23] & 0] =(spheroid)Z FA Al &, 1Y
-5 %t high glucose DMEM & vl 2] of] ulj eF5} A T}, 24A] 7F F-of] vl Fulj %] &

A A5k, PBSE Wil 9 3E & 3l A H AE A5 R =E 35313t
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3] 4=¥ M| 3£ E HARV bioreactor (Synthecon)2] 10ml 8 7](vessel)oll %7131,
Z}y7k 2] 8719 high glucose DMEM Y R A & ¥ o] 20rpme] & 52

3 AA7IAA A vl Y(dynamic culture)S- 53 S AT 44 7F vl F
Live/Dead viability/cytotoxicity 7| E(invitrogen)E A}-83}¢] Live&Dead assay &
T8t th DPBS 1mlell 0.5u12] ZEA| Q1 (Calcein) @ 2.0u12] ol Bl &

& X t}o] ¥ (Ethidium Homodimer)E ¥ 31 4 o] =3t} v X & | 7% } & DPBS &
Al gk 247k o] dof] 9] £33N & 200 WOl dFrw URE WS
Apekshar, 37 °Col A 103 &9 /157l o] 4 8 3, DPBSE Al %] oHTL
&A1 4 (Olympus BX51) 2 =2 #&} i,

1 75%, 5 1090 LFERG vhsk o), 414 <k A E 9
INELESE RIS ECEERRER PR e Dl

<A A4 3>PEGEE At o A E T4 A5 &<

ANZE H & A FE(A549 ATCC® CCL-185™), 1 7F 3-F-+ A/ A&
M| 3E(MDA-MB-231 ATCC® HTB-26™) 2 {19+ A 3 (HepG2 ATCC-HB-8065)
7} 7bS- 24 A Z o) E ol 5x103 3= 1x10470 % % %3} a1, high glucose DMEM
A HE W) =], 19%(w/v) 2] Aletel o] 3 8% high glucose DMEM Y HE 1l %], B =
2%(w/v)e] PEG3}E Al2}¥l o] 3¢ high glucose DMEM & HE 0] X] 2 w410
FAT w Frj A= o] Eol] FFHA A 22 v A &2 agkaf F=Rdv A AlZE
0l &+ $-of] Live&Dead assay 2 A 3% 52 ¥-41-& 5=8 8} 31t}

A Al o 3-1: Live&Dead assay

Live/Dead viability/cytotoxicity 7| E(invitrogen)E A}-835}¢], Live&Dead assay &
T8t th DPBS 1mlell 0.5u12] ZEA| Q1 (Calcein) @ 2.0u12] ol Bl &
& X t}o] ¥ (Ethidium Homodimer)E ¥ 31 4 o] =3t} v X & | 7% 5l & DPBS =
A gk Zb7k o] Aol 9 Z3F & 200 o]l T) & 24
Abebstar, 37 °Coll A 1032 &< 15 Hl o] A1 § 5, DPBS = Al| = °HT k]
A1 7 (Olympus BX51) 2.2 #2513t}

1A 5 q10) YERG Bl o] ZF ghA| 50 FA o] oA ¢
glstitt.

DA 3-2: AIE T4 4

DPBS & 4-& A2 3k 3, ZF7ko] dof high glucose DMEM A HF vl X] & 104]]
fﬂ A1 ¥ Cell Counting Kit-8 8 2% (Dojindo laboratory)S YW il, &F v F s U2
Apekah 3,37 °Cell A 1AIRE 3048 & ¢F 1l o] A & ik (1Al ol A
S AAN S WA . |l o) A 2, 2ol el A 100ulH 2 96
o] Eof] %7141, 96¥ X Z ¢ o] E &) T(ELX 800 universal micro plate
Reader, Bio Tek, Inc.) 7] 7] & ©]8-3}¢] 450nm 3H4(0.D 450nm)ol| 4] 3 =&
279 3}03 E}

PEG3HE 7t A 2] 19,49 2 79 Fofl 7 A 259
A, =120 vebd vkl o], PEGEHE Al E & A 2] 5k«

m9

hj

2

A

ul
o

>{1

>
ri tlo 4

g
=

rLl

)

X
ANV)

olN
4>

7Ha
o o

=
[¢)
[e]

]
Ot
2

ol o

[e)

r‘r’
M o
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0

O

PEG3}E Aletel & A 2] & T2 ol A Al 3] S]] A3 AAlE 2
o159l h,

AN 4> ADL-F LFEN BFA S FAE T4 Al G

Abeh fuF A ok A Z(MCF-7 ATCC®) 2 7 -1 A ehE M X (4T1) 2H2He, 24
4 Zelo) Bl 1x10470 4 7 F5aL, 244 X F-<] high glucose DMEM 2 HHjj %]

T 0.25-4% (wiv)Q] Al 5= 2% Al E -8 4 F 24 5314 7F 3 high

glucose DMEM ¥+ vl 2] & upro} =l o) vl ofvl #]) = v SHH A A &2

H A = nl ksl =3l on, A 3 ]ﬂ H FE = A E 2 HAlE skl
DPBSZ 948 A& gt ¢, Z+7}9] dof high glucose DMEM € &} 1] x];cz 104

3] 21 ¥ Cell Counting Kit- 8 89 (Dojindo laboratory)< 23, &FH| 7 T A2

48 zpebel 3 37 °Coll Al 1A K 303 & <F 15wl o] A3t it (1wl o] A
AlZEE 4AZES A A =T, QIswlo] A 3, ZHzte] e A 100u4 & 964
ZdolEef %731, 969 X o] E 2] t](ELX 800 universal micro plate
Reader, Bio Tek, Inc.) 7] 7] & ©]8-3}¢] 450nm 3H4(0.D 450nm)ol| 4] 3 =&
Rk

7 el -3 & F 24t 5 3A A 79

o]

N

|

o F4%5e

il

‘j/] =, =2 X ;61; 1 1'_'1/\1 -I—L]:— [}
et A, & 1400 Wb uke) o], Al e -3 o F 24t H5k A o] A 2 A
S [e)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/0G7397

A.  CLASSIFICATION OF SUBJECT MATTER
ABIK 38/17(2006.G1}, AGIK 35/36{2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

AG1K 38/17; AG1K 039/305; COTK 14/78; COTK 7/06; AG1K 048/00; C12Q 1/68; A61K 35/36

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

el OMPASS (KIPO intermal) & Keywords: keratin, anticancer, polyethylene glycolated, hyaluronic acid

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X MARKOWICZ, Sergiusz et al., "Anticancer Properties of Peptide Fragments of Hair 1-5,15
Proteins”, PloS One, 2014, vol. 8, uo. 6, e98G73, internal pages 1-6
See abstract; internal pages 2-3; and figores 1-2.
A 6-13
X US 9365633 B2 (LIPKOWSKL Andrzej et al.} 14 June 2016 1-5,15
See abstract; claims 1, 5, §; and table of column 2-5.
X US 2004-0043063 Al (SCHALLER, Gerhard) 04 March 2004 1-5.15
See abstract; claims 1-13; paragraph [0016]: and example 1.
A WO 2015-021346 Al (THE RESEARCH FOUNDATION FOR THE STATE 1-13,15
UNIVERSITY OF NEW YORK) 12 February 2015
See the entire document.
A KARANTZA, V., "Keratins in Health and Cancer: More than Mere Epithelial Cell 1-13,15
Markers", Oncogene, NIH Public Access Author Manuscript, 2011, vol. 30, no. 2,
pages 127-138
See the entire document.

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

E See patent family annex.

*

Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

26 OCTOBER 2017 (26.10.2017)

Date of mailing of the international search report

26 OCTOBER 2017 (26.10.2017)

Name and mailing address of the ISA/KR

Koreas Intellectual Property Office

Govermnent Complex-Daejeon, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-857%

Authorized officer

Telephone No.
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INTERNATIONAL SEARCH REPORT International application No,
PCT/KR2617/067597

Box Ne. I Observations where certain claims were feund unsearchable (Continvation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Articte 17(2)(a) for the following reasons:
1. Claims Nos.: 14
because they relate to subject matter not required to be searched by this Authority, namely:

Claim 14 pertains to a method for reatment of the human body by therapy, and thus pertains to subject matter on which the
International Searching Authority is not required to carry ouf an international search under the provisions of PCT Article 17
(M(@)(iy and PCT Rule 39.1(1v).

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaninpful international search can be carried out, specifically:

3. D 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. Hi  Observations where unity of invention is Iacking (Continuation of liem 3 of first sheei)

This International Searching Authority found multiple inventions in this international application, as follows:

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

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

3. D As only some of the required additional search fees were timely paid by the applicant, this infernational search report covers
ounly those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were tirnely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by clairns Nos.:

Remark on Protest E‘] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest bat the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (Januaty 2013)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2017/007597

US

2016-0187341 Al

Patent document Publication Patent famuly Publication

cited in search report date member date
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US 2014-0315824 Al 23/10/2014
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WO 2012-078060 A3 03/01/2013

US 2004-0043063 At 04/03/2004 AU 2626702 A 18/06/2002
CA 2430998 Al 13/06/2002
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EP 1338433 AZ 03/08/2003
EP 1330433 B1 14/11/2007
WO 02-045755 A3 {3/01/2003
WO 0245755 AZ 1370672002
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