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(57) Abstract: The present invention discloses a functional polypeptide. The functional peptide is 1) a polypeptide having the amino
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of the functional polypeptide. The functional polypeptide has a function of preventing and treating pulmonary fibrosis.
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— R R S IR B EF & eI R T P eI A

R4
KRB TEHBERME, BARS R -5 SRR A F] 4T 06 M4 2
B M a9 Ao

HRHEK

4% R M T ¢F 28 X (idiopathic pulmonary fibrosis, IPF) A& —# 7= 87 J& & 44 Jifi /8] 5t
KIEM A, 2011 FIPF L6 ERMBEHE T, HIPF 2X A —REME, #i7%
FatF g b g I A K, AR FFe( R) AR ZH 9 HCT 4 R N H £:8
8] i AT K (UIP)o IPF £ -2 5% 32 4% & 4 M 18] i Ao B S0 B 1) 4F 4 b A K 4 032 0]
RABAE, ZEHAEKI~8F Nt EELARXPPREBRAT. IPFHERK
FAUE B ATE A T2 M, 2 A 8T BB, ka WG 4
o WA ERLZNHF . miek Bl ZIPF £ 2694797 24, 1R 230%
B IRAR EITRAL, 1Btk NEIN RS . *TIPF #9477, faRb2L K%
BEFTRSERBEEREE. FRIBEA, PR, IFN-B. K A AR T

L&, UREFBLFEEE LR EREESETT

BREE. B A, &KX, FECHAERE R aIERENEST IPF, BATizH A T4
57 4% & IPF. RE-tdE REAC bk £, 12 B 37TsF F ot dE R ER S J7 45 K A
ot (IPF) LA/ AE—Z6F B, JH Hatdf ARG 77 AT 2 g AR
RAE., K, HABAS., AHAE. 25, AT El G malEKEa1ER,
2015 4, % EHMAAF A (ATS)/BRM R 5 2(ERS) H AR £ 2(JRS)/42T &

FAFHF 2 (ALAT)B A2 IPF 7477 16 IR 9% 348 i 22 DU4E B e dE RBA AT IPF %% i
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e &%, PEEAIEE). BhHAREEEFR0.: RO TREA
BB, PR FVC IR T RNFERLT, BrEFMRRBTEMTRER
K, B ETA, RHRRER NI EEHKT . I, B ATk RERS ST
TRES, BB ETEREN, FHRAELE AERIZETHEF R 120, LR
KX —#rh H & F E#EELE, LEBRMLR B K& R I REMAAK S, R
RO R EER, 2% E IPF B0 ERRAEFRS, ARBKES
ARTRGIRAR, ELSBEMEEFRALIC ETER XIS RARLERL 6

A it . BILFRATA 58 IPF A 22 A0 A B N 91 25 A 0 6 R

AR E

ATHMAFRRGIE, ARAGBHETRE—ARSZIK; B R
FHIFEERE RS F A LNT i, LA RFGG EMA BRI AR,

AR BRI, KRR AGHERT £4TF

—f ARSI, HA

1) B4 SEQID No.l Friféd £ A8 578 1k, RF

2) AA &P SEQID No.1 ATy 2B P 71 sl 2 LK, SR, &K
FiRde — AR RA B )6 BB A A8 B AR 58 69 % Ik,

AR —FT 8T E, KRKAFENMREZIKAEPTE SEQID No.l AR
aRAmAF A ES 1, 2, 8, 9. 11, 13, 144 Fe— AR EARLMRK
AR AR R S AR A R A 49 K

R ROLIRET — A B AT h it £ KB )48 B) 69 SR A5 A% B 7 7))

AR LARBET — A &R P L 69 S A M5 B T 71) 69 B

AR PLAREET — AR ik e BAR G 18 £t
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AR PLRET PRyt 2 k09 ik, H5T R T H &5 s e i thdy,
RAE A 5 G I 4 B 5 M 0 F ok 5, RAI LT Re 5 IKAR A 5 i I 4 4 25
MATREE, REGTIFA BB DIRE L RN ET T4, BAKT T

— e AR PT R G T e B KA B A 5 e IR AT A B P e 2 A .

— A e R R B PTG T A % I AR ) % 15 08 A A 4R AL B A 69 R AR 0 F B9

)ﬂo
— e R RO PR 69 T e B KA ) B 5 0 I AT A AL B A e mT AR 8 2 Ao
— A de KK PTG ) fE B K B ek AR R BRER AR ] & 5 06 I A A B op
EopSRIR

— AT e I L T, e K KT Sk,

AIAHR, KEXWAGA S8 RET:

1. KRR RE % Ik ey AL A fRIFe9 506 TIPF @930k, M4 b 20 &
BR( HYP) R do 3¢ 7 B (MDA) #9529 BM%1K; X b 5 A8 A8 1LEs
(T-SOD) &k ikt A fe#ds (GSH-PX) @529 8380 ;

2. KRG R % KT LAH & 506 IPF 69 S5 R hah o9 R R
AR

3. ARBIPTRAY T i M4 4Ly 2540 . RS2 e SOk, AR5 %l Al
R REHAF R OIRT 2 E LA X, TREREARSBER, LT UEAH
BmaEAELE K, AABERFENRES KA, LT AL BT RS
I3 I 4 de I 25 M B A48 L o

T 45 I B B EAR K A 7 KT A R A —F Emal o .

Pk 8 5L B
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B 14 LC-MS/MS #-#7 K K9 PTL G T it % Ik 25 #);

K 2 % SDS-PAGE % K95 AT KK A PTIE 69 5 fie 5 I 4E R I

B3RP EG DR SRAA EESERA;

B 4 K K BF PR 69 5 R % Ikt AR F T B R 4e i BEAS-2B & K ¥4 R
SATE

B 5 A EZY-1 %K% IPF K3+ R A 83 /A HE a4 (x200)
HRR; AP, IxRBa; 28R M, 3 025mgkg EZY-1 % kL &4 7= 4,
4. 0.5mg/kg EZY-1 Z kL&A &4, 5. 1.0mg/kg EZY-1 Z kA& H =4 ;

6. 50mg/kg “tIF RERLA

BARE G X

ARARB—FP R Z IR, KA

1) B4 SEQID No.l Friféd £ A8 578 1k, RF

2) AA &P SEQID No.1 ATy 2B P 71 sl 2 LK, SR, &K
F ide — A BIUA R A B )G BB A8 B AR A6 49 % Tk ;

H+ SEQID No.l1 5 7|4 RTGACFCVIYNGILYP,

R —F e E, KEARROHEE S kL EPr#E SEQID No.1 AT
W RARAZI AR ES 1. 20 8, 9. 11, 13, 144z F a9 —F R F# A A B AR
KA A AR B AR #6 R 49 H ko BEART AL FAL R T TR —F 7 K&
Z Ay Xe9BK: ¥ SEQIDNo.l A7)+ % 122 ABK R B #m K 24, 2
AT RAKBABERAR, A ELFMMME, FF 288 T #H#A &
AS, FHAT TASREASERARLR, At EEFMMME; 5 8424

AR VERAAEIRL, ZHAV. AL &AL, A LA
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AP % 9O AEBR I ERAVARL, BHAV. IRLEAAIHALR, £

e LA AL FH 112 RAEAR NEEN Q, MEA N4 Q FAL AR

5
i

A& ABR, Eft EAFAMME; 45 1I3EAARIFRA VL, Ed
[ AL A XERAER, Aok EAFMME; HF 144270408 LE®
AVRIL, ZHAV, [FLRALEAER, AAfkLELAMUE,

R ROLIRET — A B AT h it £ KB )48 B) 69 SR A5 A% B 7 7))

A KO RAET — A F P L 69 S AD A H BR T 7)) 69 EAK

AR OPLRBET — A5 H L 6 BARG 18 L m e

AKPLIREET ATk oh it 5 Ak 0y Bk, 5T B TR & G e dete 5 4p,
BAEA G G (IPF) B4ty h sy, R Azt % kAR A 55 06 It ¢
it (IPF) BdpaTikie, RG567 44 (IPF) Zhanaka i R & 77 e 4
o BART E4nTF -

—Fbde KK B PTIE0 T fit B IR B & 55 B AR AT e 54 (IPF) W &9 2 Al

—Ab e KR AP RGBS IR B & 5 e I AT e (IPF) 2540 09 20 %
Fay A o

—APde KR PTR G TR S AR R & e e et (IPF) ZHdpegaTih £ a9
SRR

— Fbhe KK TR0 2 e % Ik B o AF ROBREX A R %) &5 i6 AR 4 e (TPF)
ey A

AR PTG 2 e % kAL & 4 A 95 06 TPF 49 52 A ¥T VAK 4 F % Y 75 ik

ik 1 o RARRAE DR S IRILEH 1~10mgkg, HR—K, EL&RH
£ 35 Ko

Tk 2 EHARAGHE SRS 0.1~1mgkg, &3 X—K, EER
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%HEV 35 K

7k 3: 5 BATHE B 497497 IPF 4 (e dE RBR) B &2 A, 2R EZY-1
% kAL &4 1~10mgkg, H#X—K.

— AT e I L T, e K KT Sk,

VAR AR R BAREG K6, AT RFEHRP P AR R FA. KHFr i
KEU P A RFHRIRZE, HHLERK,

AERAHAGHRES EFTUAAALBRARA, AEKRERME, %8
SEQID No.1 AT 89 R AR B PIA T &R, A&kt &k, 3t3f = 4k i
i) AR A LE 1-4,

Ad, B 1 K4 LC-MS/MS S AT RKKAPTRG AR S IREH; B 2 A
SDS-PAGE RS AT A KA EAhA SRR K B 3 AKAKAPTEG SR
SHRRBEEDWERE, SRETFHIRSKEA—COWAER; B 4 5
AR PTG 2 A % kot AR It L K e fig BEAS-2B £ K #rh s R 9 ATH,

R RT, REPPEE DR L Ik EF 00 F K.

5 o6 ifi 4F 440 TPF 5% 36

1. X7k

(1) #4%: SPF 4 C57 &, 22g+2g, 60 A, #fEtk

(2) %52

DR T & kB VAT &40 384, B 4 . stdk R84 (50me/ke).
EZY-1 ZkA&F &40 (0.25mg/kg). EZY-1 ZAk+ H&4 (0.5mgkg). EZY-1
2k F 24 (1.0mgkg), #4410 R,

(3) A 1%/% B tb-%5h3 8 50mg/kg a9 R M EZHRE DR E, WENE

ETHRAES, ARTEHERREENE, ELLRAXSTEREN Smg/kg 1§
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$EF, EHAZEBERREREM, %8 3 04, BEREMNH OGS A, 5T
BB A 7k AT N ENFRBRESL K0 RBE T4 0.1ml/10g #47E § %
%, MRAREBBMERTFARGFLEK, ARZAETMEN TG LS,
BB EISR, KR 1 K

(4) B 53470 2 .

B35 R EARBRAL R, »HFRTEGHIFAR, FE, RE
Bff Let Bl —3/42, B 4%49 5 R PEEE % 48 B, B R, A HRF-F L
F ek (HE) et armEsiig,

B 22 A P et B) — 32 3t AT AR 4842 HYP A& 4946,

AL, 43 T-SOD. MDA, GSH-PX 2%,

Gt o4 A SPSS 17.0 #4947, T2 XA R RATEE
(YL8)kT, ZAHFAYINLBERALR R T 254, ARLERA &R,

A P<0.05 AT H E£F5H RITFE L,

(1) DRI HYP 2250
LRI BB AR (HYP) 4% (xis) Hatmdaiart, &4 K
Ifi4a 42 HYP 4% EJF (P<0.01); H5#A Mk, &4 HYP 42 R F &

(P<0.01). L%k 1o

(2) DRk T-SOD. MDA, GSH-PX 224947, &R A NLEL 1.

A1 WEREF: &4/ K &) T-SOD. MDA, GSH-PX 4% (x4s) k5
stigsaAart, A, KP., SR EL )R eK MDA 4% LA (P<0.01); 5t
RBiaAart, &40 K} T-SOD. GSH-PX 4% Fi& (P<0.01). 54 A a1k,

2w R K MDA 222 TR (P<0.01); H5aAupmt, &) A ai
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T-SOD. GSH-PX 4% L4 (P<0.01),

L) HYP (yg!g BaR T-S0D(Uml) | MDA(unolml) | GSHPX(EH B
IE) £
HE 17.08£1 23 180.98:+5.96 3924034 1102017223
g6y 85.3645 8544 852813.67+ | 25424564 | 3499922514
IR (025mekg) | 67.8246.18%# 128.06£12.75% | 166345024 | 46256681744
PHEOSmgke) | 628019754 138.04+7.36*% | 988:092% | 61256220634
AR mgke) 58. 66+7.17*# 140.75£1858% | 79640.69% | 728833852
M AEER(SOmg/ke) | 48.36+501 % 156.05£1732% | 65240.71# 672924987244

SEHtE: P<001; SHRAHE: 4001,

k1 ERBTARWITEA T S IR REBIR T I A, WpH A2k
(Lo

(3) MEBmATHIN, XA LAE S,

o B 5, TRELEAF A I, AT R [ R E LW, ST,
ZURIGTE, RBHEREN S, BAXKELEMLIZE. @ EZY-1 % AKIK,
P& R E AR AR R ST AR BT A M AUR, B RR A A, W
K AE e iz s, ST W2 M 44 Bl AT R R R

LR T KA A AR PR L R T X, TR ALRIRE AR FKI
SCE, RABAGREARA R A KKK s LT ey T HE 52 Rt 69 TR A4
B BT AR RLERIFGTER,
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1. —#Mhae ik, H4FEET, XA

1) B4 SEQID No.l Friféd £ A8 578 1k, RF

2) BEAEAE SEQID No.1 BTy £ A8 5 7 A s E 22 i B, Bk, &
FiRde — AR RA B )6 BB A A8 B AR 58 69 % Ik,

2. e A E K 1 ARSI, &S EET, ALK SEQID No.l
e RAB PP A ES 1. 2. 8. 9. 11, 13, 144z Pay—AREA AL
BAX A - A B S AR 10 7 Ak R 89 % Bk

3. — M EARFIER 1 LG IR £ KT 51A B 69 S AB A% T BR 5 71 o

4. SHBHFER 3 PTEO RAD AL BT 5] F AR,

5. B HARABK 4 PR 0 BARG 1F L mAe,

6. — A A EK 1 &G h e ZIRER & e LT a9 2 A,

7. — R A F K 1 TR GG RE D KR F &5 06 I 41 4 A 25 40 69 7 2Rk i
Fay A o

8. — AP A H K 1 AT AGTh A8 % IKAE H] &5 6 Il 47 AL 25 4 &9 AT AR oF 6%
S

0. —Fbhe A B K | FTE G ThAE S Ik 5o Ik R EREE A AR H) & 5 i Bl 4 44
ey A

10. — A&7 thdn, R EAET, &b AER 1 LGS

X o
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A. CLASSIFICATION OF SUBJECT MATTER
CO7K 7/08(2006.01)i; A61K 38/10(2006.01)i; A61P 11/00(2006.01)i

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)

CO7K; A61K; A61P

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

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

CPRSABS; CNABS; CNKI; CNTXT; DWPL SIPOABS; EPTXT; USTXT; WOTXT; JPTXT; ELSEVIER; CA, and search
terms: FBf, fEEF 4t BUBESE, JBRISE, F8HE3E, peptide, pulmonary fibrosis, PF, eucheuma, etc.; " EEH &Y FFIRKER R
5, NATIONAL BIO-SEQUENCE DATABASE OF CHINESE PATENT; Genbank; EMBL; STN, and searched sequence:
RTGACFCVIYNGILYP, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 107987128 A (GUANGDONG MEDICAL UNIVERSITY) 04 May 2018 (2018-05-04) 1 (part), 2-10
see claims 1-10

E CN 108329381 A (GUANGDONG MEDICAL UNIVERSITY) 27 July 2018 (2018-07-27) 1 (part), 2, 10
see claims 1-10

A CN 106913858 A (GUANGDONG MEDICAL UNIVERSITY) 04 July 2017 (2017-07-04) 1 (part), 2-10
see entire document

A CN 105263948 A (THE BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM) 1 (part), 2-10
20 January 2016 (2016-01-20)
see entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited docurnents: «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

. L . R R «3» document of particular relevance; the claimed invention cannot be

“E” eatlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

LT dpcgment Wkgfhhntlﬁy thfglv.v d‘?Ubtz on prflorltyhclz_un.l(s). or Wl_'uctl'lll IS «y» document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

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

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«<p” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
07 August 2018 04 September 2018
Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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Box No. [ Nucleotide and/or amine acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino 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. I:l furnished together with the international application under PCT Rule 13fer.1(a) for the purposes of international search
only in the form of an Annex C/ST .25 text file.

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

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

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. I1 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. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 1 (Zf47)
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

[1] Technical solution 2) of claim 1 sets forth for a functional polypeptide, and specifies that the functional
polypeptide is the polypeptide derived by substituting, deleting or adding one or more amino acids
based on the amino acid sequence as shown in SEQ ID No. 1. and having the same or similar
functions. There are only 16 amino acids in SEQ ID No. 1, and technical solution 2) generalizes a
large range and relates to many different sequences. The description of the present invention only
proves that the polypeptide having the amino acid sequence as shown in SEQ ID No. 1 can prevent
and treat pulmonary fibrosis. Therefore, technical solution 2) of claim 1 is not supported by the
description, and does not comply with PCT Article 6, and the general range thereof is too large so that
no meaningful search can be made.

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).

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Information on patent family members

International application No.

PCT/CN2018/091731

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 107987128 A 04 May 2018 None

CN 108329381 A 27 July 2018 None

CN 106913858 A 04 July 2017 None

CN 105263948 A 20 January 2016 us 2018086791 Al 29 March 2018
CA 2904870 Al 18 September 2014
us 2016272678 Al 22 September 2016
EP 2970383 Al 20 January 2016
AU 2014233055 Al 01 October 2015
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