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5kl

REY TEET

BEHES 1
A[0.5]:
GAGVPGVGVP

BLAES 2
A[0.2]:
GVGYPGVGVPGAGVPGVGVPGVGVP

A0 SIRUA N A ORBRI T EL

EIES 3
A 0. 212007 = / BER1RECH:
(GVGVPGVGVPGAGVPGVGVPGVGVP)s

EIES 4
A10.5]12007 = / BEREALSU:
(GAGVPGVGVP)y

EIES S
A 0. 214007 = / BRI iR ECH:
(GVGVPGVGVPGAGVPGVGVPGVGVP)s

BR7ES6
A[0. 514007 = /BERRIBECHY:
(GAGVPGVGVP)y

ANSIRPRA ) ADHVEZXIERERYAATF K

EEAES 7

A[0. 212007 £ / BRSFIRTREC T :
PGGGVPGGVPGAVPGVPGAVVPVVGGVPGVVGVPGGVVPVGVVVPGVPVGVPGVPVVGGGVP
AGGVVPGGGVPVGGGVVPGVGVVPGGVPVVVGGGVGVPGVVPGVPGVGVPVGGVPGGGVVV
PGGVGVPYVGVVPGAPGVPGVPGGVGGVPVGVGVPGGGAPGVVPGGAVPGGAPVGGVGGGY
PGVGGVPGAPGGYPGG

EFIES 8

A [0. 512007 = /BRIERTEALY!:
PGGVPGVPAGGGAGVPGVPGAPAGGGAPGVAPGGVVPGVPGVAPVVGGGAPGGVPGAVPGVP
GGVYPGGVVVPGGGVGAPGGVAPVGGGVPVVGGVPYGGVAPGVPVGYPGVGVGVGVPVGGGY
GGVPGVVPAGVPGGGVAGVVPVGGVPVVVGAPGGGVGVPGAPGAGGVPGGAPGAPGVVAPG
GVPYGVVVPGYVPGGG

EESIES 9
A[0. 214007 = / BRI RIERLSU:
PGGVPGVGGGVPGVPGAPGVVPGVVVPGGVYPVGGVPGVPVVGGGVPVGGGYGGVPGAPGG

GVPGAPVGGVPVGGVVPGVGVPGAGGGVPGGVGVVPVGGGAPGGVPGVVPGVPVGGVPAGY
VPGGVGVGGGVVPGVVGVEGGGVGGGVGVPGGAPGGGVVGGGVEGGGVVPVVGGVPGAVE
GVPGVVVPVGGGVVPVGVPGGVVVPGVPGGVVGVPYVVGVPGVGVVPGVPGVPVGVGVVVPG
VVPVGVGVPGVPGGGVPGVGVPVGGAPGVPGVPGVAVPGVVPGGAPGVPVGVVPVGVVPGGG
VGVVPGGVPGGVPGVPAGVPVGVPVGGVGGVVPGGGAPGVGVGVPAGVPGGVPVGVGGVPG
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GVVPGVPAGGGVPVGVPGVGGVPVGAPGVPGGVP

BLHIES10

A[0.514007 = / BE3ERTBECS):
PAGAVPGGVPVAGGVPVGAGVVAPGAPVGGAPGVVGVPGGGVPGVPVVGYVGVGVPVGGGVG

VVPAGGGAPGGVGVVVPGVVPGAPAGGVPGVAPGGVGGVPGVVPGGGVVPGVAPGVPGVPG
GVPVGVPVGAAPGGGVPAVGVPGVGGGVPVVGAGAPGGVPGVAVPGAPGGVPVGGVPGGGV
GGVVPGGVPGAPYGVVPGVGVVPGVPAGVGVPGAPGAPGGGVPGGGAPYGGAGGVPGGVPG
VPGAPGVGVPGVGVPVGVYPGVPGVPVGGGAGVPGGVAPGVAVPGGVGVPVVGGVPGAVPGVP
GVGGAPGVPGGGVVGVGVPGGVVPGVPGAGAPGGGAPGAPVGVPGGAPGVVPGVGGVPGAG
GGVVGGGVVPVGGGVVPGAPGGAPVGGVVGGVP

EREBBARUNTFK:

B7I/ERFE. 16070V (PIBE, 130570 (GIBE, R /20 XERE
&, XNV, FEZA), 42 (L). UK. AbAZ (T, 48042 (1),
FRAY), BUX(S), RUZ ST S (Fl)hohaBEMEREINAE, 120072/
BMTHD, XICRIRENAERTI /B, EVCR—HETEET S,

BRES1
PVGVPGVGGAPVVVGGAPVGYGGAGGVVPGAPVGAVAGVGAPGGAVPAGGAPGVGAPGVVP
GAVPGVGVGGVGGGVVVFVVVGVGGVPAGAVPVGGVAPVGVPVGAGGGAPAGGVPVAVGY
PVVGGGVPGVGVVGVAPGAPGAGVGVVAGAGAAAVAPVGVAPGVPGVPGAVVGVPGGVAPA
VVVGAVPGVVGVVPVGAPVVAGGVAVAPVGGAVPGYPGGVPGGGAPGAPVVGYVPVGVP

BCHIE 512
PVGSPGSVPGVVPVSGVVVGGGSVPGSSPVVGVPSGVPVGSPVVGGGVSPGVGVPGVVVPGVP

VGGGVGVPGGGVVGGVPVVVGVSVPSGVSPGGGYVVPVGSVYSSGVPVVSVVGVSVVPGSVPY
GSPSSGVPGVVPGSPGGVVGSSVPSGSGGYSVPVGYGGSGVPGVPGSGSVVPYGVSPVGGGSRGS
GVGSGSPGGSYPGGSPGVVPVGSPGYVGGYPGVVGGSGSPGVPGGVGVGVPG

RLSIB|E13
PVGTPGTVPGGVVPVGVTPVGGGTGTPTTVTVVGGVYVPGVPGGGTPGVPVGTPVVGGVGVGT

GTPGGTVPGGTPGVVPGTPGGVVPGTTVPTGTGTTPVVGVPTVGGVTPGVGGVPVVVGTGVPG
VPVGGGVGVYVGVVVPGTVPVGVPGVVGGTVPVGTPTTGVPGVVPTGVTPGGVGVPGGGVVGE
VVPGVTVPVGTVTTGVPVVTVGVVVPVGTVGGVVVGGGTTPGGVPGTPGVGG

EHES14
GAVVVPGGAVGVPAGAVGGVGGVLVPAVGAVPGGGVPAVGVPVAGVVPGGLPGGAGVGALG

AAAPGGVPVGAALPGVAGVAPGGGLPGLGAGAGLGLAGALVLPGLGGVPGVPGGGLLPGGVP
LLGLPGVPAGLPGVLPVGLLLPGAPGVPALGVPLGVPGVAPGLPGAGGLPGVGAPGLLPVGGAP
AALGGLGLPGGGALGLLAPGGALVPGVGGVAPVAAGALLPGGAPLGVPALLAL

EESI&ES15

SSGSSGSGFFSGGVPSGGGYVFVPSFFGFFPSGSGGVVPGVPGGGVGVPGFVGVPVGGFPVGVPG
VFVPSVVGVPGFFVFPGVPGGSSSPGSPFGVFGGGSSGGGFPFGSSPGVVVSPGFGFGVPFGVPRVG
GSVFFFPFGGGFPGGFPSGSFGVPGGGFVVPFGVSPGSPGFVPSFGSPGGFGGFSPFSSGVGSPGGY

PGVGVVSPGFPGGSPFGFPGSPGGSFGGSPSVFGSGSPGSFP

ESES16
AAGGTGFFTGGAPGGTPTAFGGFTPFTFAGGGAPGFFAFPGAPGTFPTFGAPGAAPFGTTPGTFFG

FPGGTPGTPGAATPGFFGAFGFPGAFATFGFPGGGAGAAPAGTPGAPTAAGATTPGAGGTTGGA
PTGGGFAPTFFGFFPTGT GGAAPGAPGGGTTTFPGATPFGFPGTGTPGTFGAPGGGFFPGAGFGG
GAPGAPAAAGGGTPGTATPGTFPTGAGTFPGTFPFGGGFPGGFPT

EE=17
TILPGIGLPGGLPLTIGGILPILLGTTIGGIPGGGIIPGIGGGIPILTLLILPTGLPGTPLTTGTPGITGLG

TPLGIGLIGTGIPGGGTGIPTGIPGTTLPGIPTLGGGIPLIGTPGGIGTIGIPGTGTIIGIPGGGLLLIPGIT
PLIGLPGGTPGTPGGGTGTTPTGLPGILLPGGLPGIPTGTPGTGTPIGGLLILLTLPGLPGLGLPGLIP
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LGTGLTGGTPTGGIPGGIGIPGILTT

AEslE =18
PGTYPGYGYVYPTTGGIPGGVVPGGGTKLVPGKGKGGAKAPGTVPVGAGGGKIVPIYGIAPGKY
GYPGGGIVPGITTPGLPTGKKPYGGYPEVLYGKLPGAPGIPTAGAPGYIAPGVPGGLVKGGTGIAPL
GVILVYIGVGGIKGGALPTGGLYPGAGTPGYPVGGGAPAGGIALKPGITPGTAAPGLPGKGGKYT
YPGGAPGGTGGVPGYPGLALKLGIPTK GGGIGLPYIGLLPGKPGG

BCFEFS19

Met-Ser-Lys-Glv-Pro-Gly

EENHFES20

Glv-Trp-Pro

feFlEa21

(Gly4Ser)3

ACH B =22

PQPQPKPQPKPEPEPQPQG

ALFIES23

(VPGXG),, X7V VLA DEEDTE/EETHY. DOl 1LLLOBETHS,
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/62887

A. CLASSIFICATION OF SUBJIECT MATTER
IPC(8) - CO7K 14/00 (2018.01)
CPC - AB1K 9/5123, AG1K 9/5169, AB1K 47742

According to I

ional Patent Classification {IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbois)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search Histary Document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

col 2, para 3; Tables 1 and 2.

assamblies of elastin.” Matrix Biology 36 (2014): 39-50. entire docurnent, especially p. 40; p. 41,

X US 2015/0112022 A1 (DUKE UNIVERSITY) 23 April 2015 (23.04.2015) para [0027}; [0035}- 1-5, 7, 8, (10,11)41-
K"“ [0036]; [0062]-[0069]; [0111]-[0119]. 57,8.10)
6, 9, (10,11)(6.9)
A US 2012/0208742 A1 (PRIMIANO at al.} 16 August 2012 (16.08.2012) claims 1, 4, 11; SEQID | 8, 9, (10,11)/(6,9)
NO: 56.
A MUIZNIEKS et al. "Modulated growth, stability and interastions of liquid-like coacervate

D Further documents ar¢ listed in the continuation of Box C.

D See patent family annex.

*  Special categaries of ¢ited documents:

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

“T"  Imter document published after the intemational filing date or priority
and not in conflict with the appl ut cited to d

the principle or theory underlying the invention

“E™ earlier application or patent but published on or after the inter L
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 on oral disologure, use, exhibition or lle:
means

pm

document published prior 1o the international filing date but later than
the prigrity date ¢laimed

“X* d 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

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the dot:ug}ent is
cymbined with ohé or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

ey

agn

Date of the actual completion of the international search

12 January 2018

Date of mailing of the international search report

26 JAN 2018

Name and mailing address of the [SA/US

Mall Stop PCT, Altn: ISA/US, Commissioner for Patants
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Les W. Young

PCT Helpdesk: 571-272:4300
PCT OSP: 511-272.7174

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT [ntemational application No,
PCTIUS 17/52887

Box No. | Nucleotide and/or amino acid sequence(s} (Continuation of item 1.¢ of the first sheet)

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

a. forming part of the international application as filed:
in the form of an Annex C/ST 25 text file.
D on paper or in the form of an image file.

b. furnished together with the intemational application under PCT Rule 13ser. 1(a) for the purposes of intemational search
only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13ter. 1(a)).
D on paper or in the form of an image file (Rule 13zer. 1{b) and Administrative Instructions, Section 713).

2. I:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as

fited or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/I5A/21¢ {continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/52887

Box No.II  Observations where certain claims were found unsearchable {(Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

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

2. I:] Claims Nos.:

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

R
< Claims Nos.: 12-44
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. II1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Autherity found multiple inventions in this international apiJhcatlon a5 follows:
This application conltains the following inventions or groups of inventions which are not so linked as to form a single genaral inventive
concept under PCT Rute 13.1. In order far all inventions 1o be examined, the appropriate additional examination fees must ba paid,

—continued on first extra shaet—

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

2. I:] As all searchable claims could 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 international search report covers
only those claims for which fees were paid, specifically claims Nos.;

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention f rst mentioned in the claims; it is covered by claims Nos.:
1-11 limited to SEQ ID NO: 7

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,

D No protest accompanisd the payment of edditional search fees,
Form PCTASA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17152887

=continued from Box IIE: Obsarvations where unity of invention is lacking—

Group 1+: Claims 1-11, directed to an unstructured polypeplide having no discernible repeat motif, and a fusion protein cormprising said
polypeptide and at least one binding polypeptide. The polypeptide and fusion protein will ba searched to the extent that the unstructured
polypaptide encompasses a 50 amino acid subsequence of SEQ 1D NO: 7. Itis beliaved that claims 1-11 encompass this first named
invention, and thus these caimg will be searched without fea to the extent that the unstructurad polypeptide encompasses a 50 amino
acid subsequence of SEQ 1D NQ: 7. Additional unstructured polypeptides will be searched upon the payment of additional foes.
Applicants must specify the daims that encompass any additionally elected unstructured polypeptides. Applicants must further indicate,
if applicable, the claims which encompass the first named invention, If different than what was indicated above for this group. Fallure to
dsarly identify how any paid additional invantion fess are to be applled to the “+" group{s) will result in only the first claimed invention to
be searched. An exemplary election would ba an unstructured polypeptide comprising & 50 amino acid subsequence of SEQ ID NO: 8
{clalm 1-11).

The inventions listed as Group I+ do not relate to a single special technical feature under PCT Rule 13.1 because, under PCT Rule 13.2,
thay lack the same or corresponding special technical features for the following reasons:

No technical features are sharad between the unstructured polypsptide amino acid sequences of Group I+ and, accordingly, these
groups lack unity a priori.

Additionally, even it Group I+ inventions were considered to share the technical feature of an unstructurad polypeptide having no
discermnible rapeat motif, wherain the polypeptide |s sclubla below the lower critical solution temparature {LCST), soluble above the upper
criticat solution temperature {UCST), or a combinatian theraof, wherein the LCST and UCST are sach Independently from atout 0 deg ©
to about 100 deg C, and a fuslon protein comprising at least one binding polypeptide and at laast one of said unstructured polypeptides,
these shared technical features are praviously disclosed by US 2015/0112022 A1 to Duke University, (hersinafter Duke).

Duke taaches an unstructured polypeptide (para [0038] "FIG. 21. dapicts graphs showing multiple Pro and Gly arrangements besides
the canonical Pro-Gly dipeptide are conducive to unstructured protein-polymers that display "smart™ behavior. Protein-polymars with
pariedic Pro and Gly residues arranged as PX.sub.nG units, whera n=0 (A), 1 (B}, 2 {D), 3 and 4 (E}, and having pentapeptide,
hexapeptide and nenapeptide repeat unils display thermalhy- tﬂggerad phase transmon behavior, These protein-polymers lack orderad
secondary structures as shown by their circular dichroism spacira charact of disordered proteins (C)."}, having no discemible
rapeat motif (Table 1 LCST and USCT Behavior of Exemplary Polypeptide Motifs.. GAPFGFAIPMGAGFPTGGLAPFGMGLPAGM (SEQ
10 NO: 12} LCST...VPGHSHRDFPVLHLVALNSPLSGGMRG (SEQ ID NO: 53} LCST"), whaerein tha polypaptide Is soluble below the
lower critical selution tempaerature (LCST), soluble above the upper critical solution temperature (UCST), or a combination thereof,
wherein the LCST and UCST are each independently from about 0 deg. C to about 100 .deg. C (para [0055]{0060] "Polypeptides may -
exhibit phase separation when exposed to a thrashold temperature that Is abova a lower critical sclution temparature {LCST) of the
polypeptide, or may exhiblt phase separation when exposed to temperatures batow an upper critical solution ternperature (UCST) of the
polypeptide. Polypeptides dascribad herein may alse exhibit phase saparation when exposed to threshold temperatures both above the
lower critical solution temperature {LCST) and below the upper critical solution temperature (UCST)...The diference betwean the two
transition temperatures may be at least about 1.deg. C...The resolubilization transition temperature may be higher or lower than the
soluble-to-insolubla phase transition tamperature”; [0062] "The polypeptides may Include a combination of LCST and UCST motifs which
may convey both UCST and LCST transition behavior to the polypeptide. The LCST and UCST metifs may be intarspersad in the
polypaptide. Far axample, the LCST and USCT motifs may be randomly distributed in the poiypeptide®; [0111] "these protein-polymers
display zero hysteresis below a critical threshald tlempaersture (typically around 40.dag. C. for the polymers herein synthesized}").

Duks further teachas a fusion protein comprising at least one binding polypeptide and at least one of sald unatructured polypeptides
(para [00723] "Targeted delivery may be achieved by recognition, binding or affinity of a particular receptor”; [0075]-[007€] “Fusicn
proteins may be formad which include an environmentally rasponsive polypeptide operably connected to a polypaptide of interest...The
anvironmentally sensitive polypeptide may alsc be chamically conjugated o molecules sush as therapeutics, carbohydrates, synthetic
polymers, polynucleotides and cligenuciectides, including DNA, RNA, as well chemically synthesized small melecules”}).

As the technical features were known in the art at the time of the Invantion, they cannot be considerad spacial technical featuras that
would otherwlse unify the graups.

Therefore, Group I+ inventions lack unity under PCT Rule 13 because thay do not share the same or corresponding special technical
featura.

NOTE, clalms 12-44 are hald unsearchable bacause they are dependent claims and are not drafted in accordanca with the second and
third sentences of Rule 6.4(a).

Form PCT/ISA/210 (extra sheet) (January 2015)
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