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NDDCELCVNVACTACL, NDDCELCAYAACTGCL, 3 & 0'NDDCELCVNPACTGCL
(SEQ ID NO : 8-17)
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Asn Asp Glu Cys Glu Leu Cys Val Asn Val Ala
Cys Thr Gly Cys Leu (SEQ ID NO:7)
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Xaa-Xaa, (SEQ ID NO:2)

00000000 Xaa,0 O Glyd AsnO ProO GInO SerO ThrO Alal ValO LeuO Iled MetO P
hel TrpO TyrO O OO0 0O OO0 O O ;Xaa,d O AspO Glud GlyO HisO AsnO Serd GInO ThrQO
OO0O0O0O00O00000 ;Xaagh O Thrd Glud Aspd 0 0 O Serd O O ;Xaa,0 O 1led OO L
eud O O ;XaagD O ValO IleO AlaD O 0 O LeuO O O ;Xaagd O AsnO TyrO Phed O O O GIn
O 00 ;Xaa,O O ValO Iled Alal LeuO O O O Prod O O ;Xaagh O Alal Serd O O O ThrQO
O 0 ;Xaagh O Glyd O O Alall O O ;Xaa;o0 O LeuD 1led Phed TrpO O O O Tyrd O O ;Xaa
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snO0 0000000000 ;00 Xaa;,0 0 Argd LysO Alald Leull ValO 1l1ed SerO ThrQd
MetO Phel TrpO TyrO AspO GluO GInNO AsnO0 OO O00O0O0OCOO0COOOO
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Xaa;-Xaay-Xaa;z-Cys-Glu-Leu-Cys-Xaas-Asn-Xaag-Ala-Cys-Thr-Gly-Cys-
Xaaz-Xaag-Xaas (SEQ ID NO:3)

OO000D0Xaa,OOGlyO AsnOGINO ThrD OO0 OO0O0O0DO00OO0O00O ;Xaa,O O AspO GluO O
OO0O0OO0000000;Xaagd O GIuO O 0O Asp O 0O ;Xaagd O ValOl O O 1led O O ;Xaag
OVvalO OO0 1led OO0 ;Xaa,O O Leud PheD O O O Tyrd O O ;Xaagh O ArgO LysO Alal Le
ul ValO 1led SerO ThrO Metd Pheld TrpO TyrO Aspd GluO GInNOD AsnD OO DODOOOOO

O 00 ;00 Xaagh O ArgQ LysO AlaO LeuO ValO 1led SerOd ThrO Metd Pheld TrpO TyrQO A
spOGluD GInODAsNnO OO0 O0ODODDOODOOOOODOODDOOODOOODODODGDDEODAOXaa
OXaagD D00 0OXaag0 OO ODODDOODOOD-0000O0DOL-00000000DOR®D
oooooDoDoDOoooooooao

oooooao
goooobboBOODDOGNBODOOODOOUOUODODOODDOOODOUOODDODODO:

Xaa-Xaa,-Thr-Cys-Glu-1le-Cys-Ala-Xaay-Ala-Ala-Cys-Xaas-Gly-Cys-Xaay-Xaas-
Xaag (SEQ ID NO: 4)
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OO0O0D0O00O0000;Xaa,O O Tyr0D O 0O Phel O O ;XaagO O Alall O O ThrO O O ;Xaa,
OO0 Leud Phe O O O Tyrd O O ;Xaagd O Argd LysO Alad Leud ValO Iled Serd ThrQO Me
t0 PheD Trpd TyrO AspO GluO GINO AsnO0 000 D0OO0CDOOO0OO0O ;00 XaagD O ArgD Ly
s Alald Leul ValO I1l1ed Serd ThrO MetO Pheld TrpO TyrO AspO Glu GInO AsnO O O O
OO0o0o0O0o0Oo00oo000O0O00OO00000000B00Xaagd OO0 XaagD O O0000O0A0O
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Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr Gly Cys Leu (SEQ ID NO:5)
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Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys Thr Gly Cys (SEQ ID NO:6)
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Ooo0ooOoao
> = = ~ = -

BEWINDTI)B ity UTownThniclsrE#R

TI= Ala Gly, Ser

TNX= Arg Lys, His

T ARG X Asn Asp, Glu, Gln,

T ANTG X B Asp Asn, Glu, Gln

TIWE IV Gln Asn, Glu, Asp

TNVE I VR Glu Asp, Asn, Gln

7Yyv Gly Ala

ERFT His Lys, Arg

A Ile Val, Leu, Met

nAv Leu Val, Ile, Met

yrv Lys Arg, His

AFF= Met Ile, Leu, Val

Txo V7 7= Phe Tyr, His, Trp

ruay v Pro

M) AN Ser Thr, Ala

AvF=r Thr Ser, Met, Val

FNITF T Trp Phe, Tyr

Ful Tyr Phe, His

Ry v Val Leu, Ile, Met
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TyrD OO OO0ODO0OO0DOOOAO ;Xaa,O O AspO GluO Glyd HisO Asnd SerO GInO ThrO O

O0O0D000D0OO0OD0 ;Xaagh O Thrd GluO Aspd O 0O O SerD O O ;Xaa,0 O 1leD O O Leu
0O 0 ;XaagD O ValO 1led Alad O 0O O Leudl O O ;Xaagh O Asn TyrO PheO O O O GInO
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O ArgQd LysO Alald LeuOd ValO 1lel SerO ThrO Metd Phel TrpO Tyrd AspO GluO GInO A
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aa,0 OAspO GluO 00000000000 ;XaagD O Glud O 0O AspO O O ;XaagO O ValO
00 1led 00 ;Xaagh O ValO O O Iled O O ;Xaa,0 0O Leud Phed O O O TyrO O O ;Xaag
0 O ArgQd LysO Alad Leud ValO 1led Serd ThrO Metd Phel Trpd Tyrd Aspd Glud GInO A
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gooobO0O000Xaa, Xaagh 000 Xaagd OO0 O0O0O0O0O00O0D-0000000OL-0O
ocoooOooooooooooooooooooooao

gboooon

O huugnd O O O :

Asn Asp Asp Cys Glu Leu Cys Val Asn Val Ala Cys Thr
Gly Cys Leu (SEQ ID NO:5)
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Xaa;-Xaap-Thr-Cys-Glu-Ile-Cys-Ala-Xaa,-Ala-Ala-Cys-Xaas-Gly-

Cys-Xaas-Xaas-Xaas (SEQ ID NO: 4)
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O0Thrd O 0O ;Xaa,O O LeuD Phed O 0O O TyrO O O ;XaagO O ArgO LysO Alal Leul Val

O 1led SerO ThrO Metd Phel TrpO TyrOD Aspd GluO GINOD AsnO O OO ODDODOOOOO ;
O O Xaagd O ArgO LysO Alad LeuO ValO Iled Serd ThrO MetO PheO TrpO TyrO AspO Glu
OGInDAsn0D 00 O0OO0OQCO0OO0O0ODOO0OOCODODOODDOOOOODDODOOOXaagh OO

Xaagl DU ooooDoDOD-000oobobobDL-00000o0o0oobbbobooooooboan
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(20)

Pro Gly Thr Cys Glu Ile Cys Ala Tyr Ala Ala Cys Thr Gly

Cys (SEQ ID NO:6)
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GFR pl/ming n
BP mmHg V u/min/g KW KW
1 2 3 1 2 3 1 2 3
FEARD | AR (AR BEAR | AT AL FEARL | HEAR | EAR
PRI | 12323 | 11423 | 10915 | 2.12£0.17 | 2.60+0.18 | 2.7740.23 814277 | 882+¢71 | 90169 | 10
huUgA 12 | 12144 | 11044 | 10423 | 2072023 | 2.3420.14 | 2.7320.14 895451 | 869464 | 923166 | 8
huUgnA 25 | (1943 | 11124 | 105244 | 2.13£0.17 | 2.98+0.28 | 3.53+0.25% 820440 | $86+66 | 823+49 | 8
huUgnA 50 | 11743 | 10643 | 10123 | 2.0120.13 | 2.32+0.16 | 3.07£0.20 858+52 | 817+53 | 869=49 | 14
huUgnA 100 | 12124 | 11543 | 10924 | 1760022 | 2482026 | 2.6740.23 807462 | 858£55 | 90638 | 5
huUgnA 200 | 12127 | 113%5 | 11244 | 2.142039 | 2.8420.40 | 4.12£0.35%* | 857443 | 827461 | 849+24 | 3
huUgnB 9 115+5 | 10826 | 107+5 | 1.8440.28 | 2.22+0.19 | 2.55+0.18 921257 | 918466 | 94760
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huUgnB 140 | 12325 | 1195 | 11725 | 2.2440.14 | 2.7140.40 | 4.50+0.80%* | 85886 | 788x67 | 924246 | 3
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INTERNATIONAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AG1K 36/00 (2010.01)

USPC - 530/326 R
According to [ntemational Patent Classification ([PC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
PCIE)- AGTK 38/00 (2010.01)
USPC - 530/326

Documentation searched other than minimum decumentation to the extent that such documents are included in the fields searched
IPC(8)- CO7K S/00; CO7K 7/00; CO7K 18/00; COTK 17/00 (2010.01)
USPC - 514/9, 514/13 (search lerms below)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms nsed)
PUbWEST(PGPB,USPT EPAB,JPAB); Google/Scheolar: Guanylin, uroguanylin. renoguanylin, iymphoguanylin, sterecisomer, isomer,
topolaglcal, topalsomer, fiuld retantlon, adama, B isomer, isomer B, UgnB, GnB.

GanCore 6.3: SEQ ID NO:&

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of decument, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2008/0221022 A1 {Goy et al.} 11 September 2008 (11.09.2008); SEQ ID NO:2, para [0096), | 1-7, 13-14, 17-20, 23.24
[00249], [0163), [0110]

Y Makazate et al. [dentification of bicloglcally active and inactive human uroguanyling in plasma 1-7, 13-14, 17-20, 23-24
and urine and thelr increases in renal insufficiency. BBRC 1986, 220:586-583; page 5886, para
1: page 587, para 2; page 588, para 1

Y Sindic et al. Guanylin and uroguanylin regulate electrolyte transport in isolated human coriical 1-7, 1314, 17-20, 23-24
collecting ducts. Kidney Intamational 2005, 67:1420-1427; Abstract; page 1426, para 2

¥ Ching et al. Topological isomers of human wroguanytin: interconvarsion batween biologically 46
active and inactive isomars. FEBS Lett 1998, 421:27-31; Figure 2; page 289, para 2; page 30,
para 1

Y Schulz et al. Carboxy-terminal extenslon stabllizes the topologlcal sterasisomers of guanyiin. J. | 7, 23-24

Peptide Res. 1998, 52:518-525; Abstract; page 521, para 2

[ Further documents are listed in the continuation of Hox C.
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’ T~ laterd nt published a zrmational filing daie or priority
“A”  document defining the general siate of the art which is not considered date and nof in conflict with the application but cited to understand
1o be of particular relevance the principle or theory underlying the invention
“E” earlierapplication or patemt but published on or after the i jonal e g of panticular rel the claimed invention cannol be
filing date considered novel or cannot be considered to involve an inventive
“L” dpcument which may throw doubis on priority claim(s) or which is step when the document is taken alone
cited 10 establish the publication date of ancther citation or other “m g of - 1 the claimed invention cannol be
- ipeml ?(as specified) " . considered 1o involve an inventive step when the document is
0 f g 0 an oral disclosure, vse, exhibiion or other combined with one or more other such documents, such combination
means being obvicws 10 & persen skilled in the art
“Pod published priof to the inter | filing date but Iater than  « g~ .
the priority date claimed . '&" document member of the same patent family

Date of the actual completion of the intemnational scarch

21 May 2010 (21.05.2010)
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Box Ne, II 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 Article 17(2)(a) for the following reasons:

1. [—____l Claims Nos.:

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

2. D Claims Nos.:
because they relate 1o parts of the international application that de not comply with the prescribed requirements to such an
extent that no meaningful intermational search can be carried out, specifically:

3. @ Claims Nos.: 25-35, 59
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 1l1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intenational Scarching Authority found multiple inventions in this international application, as follows:

Group |+ claims 1-24, drawn to a method comprising administering @ composition compriging a peptide, wherein said peptide is the B
isomer of a guany1in family peptide, wherein said B isomer peptids Is present In said composltion at a non-naturally occuming ratio with
the A form of sald peptide. The first Invention encompasses an uroguanytin peptide comprsing SECH 1D NO:5. Sheuld an additlonal
fee(s) be paid, Applicant is invited to elect an additional uroguanylin or guanylin of specific amino acid sequences to be searched. The
exact claims searched will depend on the specifically slected uroguanylin or guanylin of the specific aming acid sequence(s).

[NOTE: Claims 8-12, 15-16, 21-22 were excluded form Group |, because they are drawn to a non-¢lected subject matter.]

Please see Supplemental Sheet--——

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

2, D As all seaychable claims could be scarched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

4. E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted 1o the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-7, 13-14, 17-20, 23-24, restricted o uroguanylin of SEQ ID NO-

Remark on Protest D The additional search fees were accompanied by the applicant’s protest aud, where applicable, the
payment of a protest fee,
[] 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 PCT/ISA/210 {continuation of first sheet (2)) (July 2009)
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Continuation of Box IH:

Group 11+, claims 36-58, drawn to 2 composition comprising a peptide, whereln said peptide is the B isemer of a guany1in Tamily
papilide, wharein said B [somer peptide Is present in said composition at a non-naturally occurting ratio with the A form of said peptide.
The first inventlon encompasses an ureguanylin peptide comprising SEQ ID NC:5. Should an additional fee(s) bé pald, Applicant is
invited to alect an additional uroguanylin or guanylin of speciflc aming acid sequences to ba searched. The exact clalms searchad will
depend on the spedifically alactad uroguanylin or guanylin of the spacific amine acld sequance(s).

The inventions listed as Groups I+ through 1+ do not retals to a single general inventive concept under PCT Rule 13.1 becauss, under
PCT Rule 13.2, they tack the same or comasponding special technical features for the foliowing reasons:

Groups [+ does not include the Inventive concept of administering & composition comprising a peplide, wherein said peptide is the B
isomear of & guany1in family peptide, wherein sakl B isomer peptida is present in sald composition at a non-naturally occuning ratio with
tha A form of said paptide, as required by Group I+.

The inventions of Groups 1+ and i+ share the technical feature of a composition comprising a peptids, wherein said peptide is the B
isomer of a guany1in family peptide, wherain said B isomer paplide is present in sald composition at a non-naturslly occurring ratlo with
tha A form of sald paptide. Howaver, this shared technical faatyre doas not represent a contribution over prior art. Specifically, a paper
tiled “Topologlcat isomars of human urcguanylin: interconversion between blologically active and inactive isomers™ by Ching. et al.
(FEBS Letlers 1998, 421:27-31) discloses sald composition (pg 28, "Fig. 2. Separation cf the isolated compounds | and Il of human
uroguanylin (1:1 mixture) on RP-HPLC under Jsocratic conditions,” whersin the second peak comprises compound Jl, i .e. uroguanylin B;
pg 29, col 2, "3.2. Stability of compounds | and Il of human urpguanylin Compounds ! and N hava distinctly different retantion times on
RP-HPLC at 40C, and thus could be separately isclated af purifies greater than 99%"; pg 30, col 1, "In 50 mks NH4OAC bulfer atpH 7.7,
both compounds were ganerally more stabla (slower convarsion) than in acidic milieu.”} As said compesltion wag known at the tima of
the Invention, this cannat be considered a speclal tachnical that would otherwise unify the groups.

Angther special technical feature of the inventions listed as Groups |+ and K+ |s the specific amino acid sequence recited thergin, The
Inventions do not share a special technical feature, because US 2008/0221022 A1 to Goy; et al. {11 September 2008}, in the context of
proureguanylin, and synthelic analogs or proteolytic cleavage products derived from it, as therapsutic agents for diseases involving salt
(title), discloses the claimed SEQ 1D NO:5 (Goy, et al.,, SEQ ID NC 2). Withowt a shared special technical feature, the inventions lack
unity with ong ancther.

Another special technical featura of the inventions listed as Group M Is administering a compesition comprising a peptide, whersin said
peptide is the B isomer of a guany1in family peptide, wherein said B isomer peplide is present in said composition at a non-naturally
occurming ratie with the A form of said peptide. Howaver, this shared technical feature is obvious over prior art. Spacifically, & paper titied
* "Uroguanylin and guanyiin regulate transpert of mouse cortica! collecting duct independent of guanylate cyclase C° by SINDIC et al
{Kldney Intemnational 2005, 68: 1008-1017) discioses that "Electralyte and water homeastasls mostly dapend an diffarentially regulatad
intestinal and renal transport. Guanylin and uroguanylin were proposed as first hormones linking intestinal with renal electrolyte and
water transport, which is disturbed in pathophysiology. Guanylate cyclase C Is the intestinat receptor for these peptides, but In guanylate
cyclase C-deficient mice renal effects are retained” (Abstract), and further discloses that "These results suggest the existence of two
signaling pathways for guanyiin peptides In principal cells of mouse CCD, One pathway is ¢GMP- and PKG-dependent but not
medlated by guanylate cyclage C, the sacond involves PLAZ and arachidoniz acid. The first pathway most likely leads to an
activation of the basolateral K+-conductance while the latter probably results in decreased activity of ROMK channels in the luminal
memmbrane” (Abstract). Thus, one of ordinary skill in the art would have besn motivated to administer a purified isomer of a guanyiin
family paptide, with the aim of targeting ROMK channels in the luminal membrane. As said method was obvious at the time of the
Invention, this cannot be considered a special technical feature that would otherwise unify the greups.

Groups I+ and I+ therefore lack unity under PCT Rule 13 becausa they do not share a same or comaspoending spaciat technical feature.

Farm PCT/ISA/210 (extra sheet) (July 2009)
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