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(57) Abstract: A polypeptide modified complex in the pharmaceutical field that can specifically adsorb apolipoproteins in plasma and
can mediate a drug across the blood-brain barrier, a target delivery system, and use thereof in preparation of a formulation for diagnosing
and treating brain tumors and other brain diseases. The polypeptide fragment (SP) of the amyloid P (relating to one type) is modified
with a fluorescent probe, a drug molecule and a liposome drug delivery system by means of covalent bonds, and it is experimentally
shown that the modified delivery system increases uptake of the amyloid B by vascular endothelial cells after the modified delivery
system forms a protein crown with plasma proteins. The modified liposome delivery system delivers a drug to the lesion site more
effectively, significantly improving the therapeutic effect of the drug. After the SP adsorbs plasma proteins, a drug may be mediated
across the blood-brain barrier and/or targeted to tumor neovascular and tumor cells, and the modified drug and delivery system thereof
obtain a better therapeutic effect when treating brain tumors and other diseases in the brain.
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& 2. FtARICH) sLip 1 SP-sLip 7544 P Wk Bt i 2% T etk B0 2 5 B 48 18
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AT B B ARSI IR A E S AN S A B A 255, TR B AR DG B 18
M1, FRATK SR DIl Zehrid AR RS R F b i 2/ AR, 1 h JEEUM, 43 B
KIS EARN R, WHE 2A Fin, 258 western blot 7 yERINE], AHF & &1
JE FUARLE /D AR AR B I =R IR 2 11 (Apol, ApoE, ApoAl) WIS EABEER. X
—&EFAER, AT AR Tk, SPASMERIAR TR (SP-sLip) {E/IN AP BEAE P ig JFHE
YRS R E A EIRE A . ILHIE 2B-D e
B 3. sLip #1 SP-sLip WMt M EH )5, 5 LRP-1 Z4&MLETEHEEN

SP &M AR BLiA (SP-sLip) [ £t B HE 5 I R BV I BEZH 8 1 LRP-1 (B 1]
SAFTR) o AT western blot J7VEIESE SP-sLip 5 ApoE B )5, 1R E S
LRP-1 41188 ) Canp i 3B-C Frzn) o 1P 3DE J#id ELISA SZEGIER], WEESi SP
AHEMR G PR (SP-sLip) ¥JREME S5 [H E 7E 96 FLAR b SP SHUAAHEAEMN, T M3 57
B LG SP-sLip R EFEPPURL GRES), UHAIRBUARINN SP 55 ApoE 55 MLIK & 145
GG, HIhReaE . SP-sLip RIS A AR B W ApoE B 5 BBB %
R LRP-1 551035, A5 SP-sLip #51 BBB AW 1A Z0& 4%
B 4. I P Rz 40 X 2% 9 8 B AR AR PR BB
SP &MUk (SP-sLip) HIMKILNFE M Fafa, N R 40 e SEERECE - (bt
Kl 4A-B i) o
] 5. SP BRI R BT/ B4R 9 I 253 5 S 50 S i TR M PEAR
SP &M AE AR ARSI (SP-sLip) » AZW RN 25324 2580 CInp I SA B
RIS KRR A A e B R PE LMD TgG AT IgM PP $abR, Qb K
5B-D) . K& 6. SP &M IR FUATE D BRI RIS
I A RIS U N 1982, R IR SP-sLip 41 BBB & % = T sLip 240, #i9]
SP 1] A\ i X F A i i B
Bl 7. R R 2% 1 s A 1 A o S SRR R 24 5%
AP EEK4]. DOX 4. sLip/DOX 4. SP-sLip/DOX 41/ KA AAF 05k 27 K,
31K, 33K, 50K, SPAEHMEMRART /AT =25 4 K SR A 8 A 70 B i) v AR A7 4
B 8. R 25 2 11 0 B4 i 98 4 4R r s A= L 57 ()
SP &1 f iR R AL LB 25 2541 (SP-sLip/DOX) [FRg 4143 Py F I 8 5 15 A1 T A A& i
4 (sLip/DOX) , Uit SP Wik 22 40 4 fn) I8 B A= M &
B 9. R 25 2 1 s B AAx Fi 5988 40 v T2 Y s i
SP &4 f iR FUR AL BT 75 25 41 (SP-sLip/DOX) MR 44 4l R T- % i 8 v TR 15
Mg, Vi SP RT3 24 FR G 1) IR 41
B 10. =AM
SP fERANE IR A4 LR PC12 FIHR B /R tHanfuss it Canpi i 10A BiR) , RN SP
AT 6 AR AL B 8 254 (SP-sLip/DOX) /N ERUE SR8 200 1 T B W5 (B &
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10B frzs) » ULH] SPEARLERR AR IF R 5 E =Rl .

SE i B B BT

N HEER AR SR P U A B, (H, BB, XS
AT SR B AR U B 2 H i ASRY PR FE T DUEAT A SRR AR A B

ASHR 7 WA AR BT A H B R R DL SR g8 T3 AT O R E . AR S
A B BT VR 2 M BRI RV E TR AR AU A J,  (HR AR IR E R R
PREVEQIHEAR . ARTUREARN GERE, E LTF0h, SRRV, AR AT AR
ANBRAE T 1A 22 R o

SCHER) 1 & 08 Bk

Jig 44 sLip/Dil F1 SP-sLip/Dil % :

R SR sLip/Dil Hy il #%: FRECH] 25 5 BB AR BENE (HSPC) : 7.85 mg JIH[H
fi: 3.35 mg; mPEG-2000-DSPE: 2.78 mg; Dil:0.4 mg, ¥ T 10 mL CHCl; #, 40 F/Ki%
B, BATEREBRAEVEN, HEET 1 mL XK 60 BIKE KA,
TENG AT IR 2842 400 nm, 200 nm, 100 nm fLA2FH5 5453 sLip/Dil;

e T A& SP-sLip/Dil [¥) 4% : #REX 50 mg Mal-PEG-DSPE T 5 mL CHCl; ¥ 37 Jif
RO, ELAS TR /M R T 4 mL XK, 37 BKAL, B LEBR KRR . FREX 26
mg SP-Cys SV T 2 mL XK, T EIFEMENEBIRS, FFH 1 mL SZEKIEPER
PISVRA, IO 40 uL EDTA ¥#3 (500 mM, pH 8.0) , 3mLPB %K (0.1 M, pH7.4) ,
FIMBEFE RN 6 h, 2 TEEARDUE. FH] 8000-10000 Da fLIRIENTIE, ZEMH/KAIENT
48h-72 h, 1FBIRIEE AT A SP-PEG-DSPE;

FRE % I8 A F A4 HSPC: 7.85 mg JIH[E B¢ 3.35 mg; mPEG-2000-DSPE: 1.67 mg;
SP-PEG-DSPE: 1.82 mg; Dil:0.4 mg, ¥ T 10 mL CHCIl; #, 40 E/KGEHERN, H5T
BEEBRANUER, BT 1 mL WZEK 1T 60 JEAKE TSR, IR BUASt R as 4
400 nm, 200 nm, 100 nm fL#2$H% 15 %] SP-sLip/Dil;

Jig 4% sLip/DOX # SP-sLip/DOX FJ4H%: .

JR B sLip/DOX Wil £ RELH £ g B4 B A4 HSPC:  7.85 mg JIH [ B 3.35 mg;
mPEG-2000-DSPE: 2.78 mg, ¥ T 10 mL CHCl; 7, 40 E/KIRRBZHERE, B TEER
AHER, BT 1 mL BRBREER (032 M) 115 60 FEKB AR, 7EIRH
RB AR 48 400 nm, 200 nm, 100 nm FLARHT 15 20 BREHS KAL) sLip, 48 GSO ¥k
AT e AR B B KSR, MBI & KRG (ZilIREE 1:10) , 48 G50 JEHThE 2
SRARGER#ER, 153 sLip/DOX;

JIg B4 SP-sLip/DOX F#) il %« BBl £ g B A4 HSPC: 7.85 mg JIH [ 3.35 mg;
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mPEG-2000-DSPE: 1.67 mg; SP-PEG-DSPE: 1.82 mg, H: 4358 [A I (JEFi{k sLip/DOX
[1#1#%) , 4 SP-sLip/DOX.

SEHEB) 2 BRRAAZEINLE PR HE /G5 LRP-1 RN &5 &35 R A M8 W
4 i 532 B R

JE SRR LG T T R A T HRPAE -

B C57BL/6 /NRIMIMLE (& EfgfIHIF], L EDTA NHiEtHD S5k 1.1 18E,
37 CH¥H 1hJ5, 15000 rpm £5.0 30 min, AV PBS %% 2 IR J5% T 30 uL PBS 1, LA
MIE S PEXT R, PBS B PEXHE, B 6 uL i) SDS-PAGE FAEZEM RN 3 ul ) B-3%
RO, Eih 10 PMEE AN, ] 4-20%00 5 N GBI AN 72 7 B R A5 5,
P R YR & WG K PAGE IR I B2 F 40 ab (L& kis) Rt IR
—ALEMYITE, AR HREAREL, EET 0.1%M FREE T, LC-MS/MS #7154
WIE AN, S E R K 1 R;

PR SEB SR 7 VAR - K580 DIl AR i 2 IR A S5 ARG Ui 1) i o (Al 1ok B2 e ik
R CSTBL/6 /RN, 1 h JE B AR B0/ B L3R, 8 e oy B 5 vAan B kg
S5, did SDS-PAGE il western blot 772 %8 5 FLAE A& PR B (%) 85 (1 el oy W] 2 i
S

& B 7 /5 SP-sLip 5 LRP-1 2R &A1

ELISA VAR S B AT 5 SP-sLip 5 SP HUiRIISE A TE, LRI SP 552 /K135
Y 45 G 1A i 2% 2 VA EAE G 7R Ak, AR B B i a B s it B ERAE W T
ELISA HRHPEFFLINA 0.1 ug SP-PEG-DSPE, #ifid#i, PBS ¥k 3 )5, 3% BSA Hf ]
1h, W7 BSA ¥, IO SPHifk 37°CHFE 1 h, PBS P& =i, IMATES MG e PBS
WEE IERE RO IE AR, 7E 37°C BE 1 h, PBS BE=IE, AN AR T AL
FRACH —PT, 1hJ5 5 TMB BN 3-15 min, JH 2 M HySO, 2 1b M, £F 450 nm 3
KL FEAE, LR E5 K 3 Pros.

SP-sLip 75 ML 7 7% iR E 7 5 46 1L 1A B2 40 R R 1 3% 1 «

I A FZ 40 bEND3 [ 7R 74 V% bEND3 40, ok gk 358 2 1ot ing 5
FRR BB LA S, 1000 t/min 40 3 min J55F 13, AT 10%FBS ) DMEM Ei 75,
BREWITAIGRR N RRRIT, B T2 TR B A & E KB E T 37
‘T 5%COy. FHXTRAE 95% M Br TR h B 55

I P B2 40 M0 bEND3 3597 : W%Z bEND3 40 i i A KAS v B 40 Bo s . T8 G
BERE L. WRFEIFB TR, OB EERY & 10%FBS () DMEM B 78, V&%), 1E37°C. 5%
COy. MUFNRERIBE A P gkt as, BRWEKAMMAE KB, &g 2-3 RFEAR, 4510
RILT WAL TR, T RS M S5

IMAE N 48 bEND3 A&4%: a5 a8, H PBS ik 2 Ik, A 0.25%iRg /D 7F,
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ERFEAA A 1 min G 2-3 mL B3R 4 i8 1k, Bz B S50/ 2 AN B0
W, BRI BB, IR RS BRI, B IRA T B

M4 P R4 ) bEND3 [R5 47 AMSEIR 250G, R Ar g DU R IR, TG RCH)
HATW (5 10% DMSO Fll 90% MG 1MiE) , T 4°CTve . Ry A0 40 j 5 i\ T
HRAEH, RS RRRITIRS . (ERSGREE TN | mL 407, 23 G hsidiFra
M A FRFIVRAE H A, E-80°C R, WA IR H BN Fs

WA 1% 1 bEND3 200 F 6 fLIR Y, B T4 =il &, Ko E Dil
FRICHIIRBUR CIILIS i 7 A SR S S S T 59D 205 FIASS L35 ) DMEM B IR 2608
50 7%, WAL 1ml, SHMILHEE 4h, FRTEMH, PUgH PBS YEMiE, JERE L4t
M, & R R & b4k, B, 3R PBS Ve, SN 300 ul ) PBS
HH Y (S0 i FR 28 DT g ST A R BH 1 40 B E 3 5 i B BRI 555nm,
R 570 nm) o LA R AE 4 BioR;

SP {EHHXT AR B4R N 2530 % S8 R S IR PE I R«

SD KR, 40 3 X, i R # kT 5 sLip/Dil Al SP-sLip/Dil, 4> HI{E4 2R, 5 min,
30min, 1h, 2h, 4h, 8h, 12h M 24h 5, EHEUM (EDTA $iidb , MFESE HiFE,
P TR K BRI B B R I R 1 DL, R 2O e BT e i (BRI K 555
nm, KK 570 nm) , SEE SR WK Sa R, JEESESE Lipid A /9 sLip AT SP-sLip
T Balb/e /N, B 7 RISk, BREESESE-GREUML A H, FIA ELISA A AN [
iR A AR /N AR P2 AR 46 PEG FISP (K] IgG Fl IgM & &8, S2e 45 ANl 5b-c Aias.

S 3 SP BMER IR SR T 25 BBB

A P SEEHIE SRR R Dl Anid i) SP B 518 B4 (SP-sLip/Dil) 7] g5 8 L fixi R [

W GRRICH SP-sLip/Dil(# g & & 10 mg/mL, Dil & 0.4 mg/mL), Ei# k5t 5
C57BL/6 /NRAAW (10 ul/g) » 1h)a, A CEERREE/DNR, BURMAZ, 1E 4% 2R T
W 52 24 h,  30%BEMIG/K, OCT &I, VKiKVIF, DAPI J4iffii%, CD31 Jifkks
W, BT RS WEIAE, 98 E DIl brid i AN IRIEX ], $AH RS
BRACFE, SEE R 6 .

SEHEG) 4 BB E K SP-sLip E4E N 250 2E 05

JRALIRE LTS B B AL AR AE A -

o 2 T R AR TR (s OGO K HIG UST 4, vk 4l et v, A& &
PBS ZEMBUETE, SRR RIER 6X10° MM (5 BUT S uL PBS ZZBF) , SEHRT
R B 7% KA AR5, P A A 52, F B 4l B fl T SUIR AR ERAT CRI
AIXIMET 0.6 mm, 47 1.8mm, AR 3mm) , EHWEFARGEHEIRE;

W JEA IR AR AR B BE AL B 4 41 (n=13) , ZHIES 7. 9. 11 . 13, 15 Kid

12
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SRNRARE, RFRKES 200 uL AEBEERK, FilEEZER, sLip/DOX, SP-sLip/DOX, H.IXfi
BRI AEN 2 mg/kg, R MELAN R, R4 LK 7 Pros.

P EE R SP-sLip Fl J8g o 7 Ae i B A0 B ed 40 R ) T2 5 58

JRASE Ji JE SRR AR AR B AE 25 25 5E IR IO S 18 R, KA RIS, S IndlZR, 25 F
BELE e, Wik, AdSaiiy) . @ik CD31 Juikm s 5 ' e U g2 I X 5 A 1 48 1)
PEIRCR, RAKm AR REER (TDT) /K dUTP 8 ORHFR 27 (Terminal
deoxynucleotidyl Transferase-mediated dUTP nick end labeling, TUNEL ) 3l 25 41 Ho )
FT R, @R ETOC MBI, SLieg R K 8,9 s

ZAVEVEN: KRR AN SP SR PC12 L1598, TP AR RIS IR 41
AN, FINRERALE 2580 R I S 4 54D R G . EL R Il B AR
B B E T 4% %2 28 P PBS W, AT, T HE B4, /5 D550 T gE
FR, S g R 10 P,

REARRIEIAT TR RE, B Eh, EA A W RRs iR a [ 1 4¢

N, AT ARG AR . PTRLERAR, AR AR TR ST %, i T
ARG, AR P R R 255 R

13
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A B K

L JER R EIBRLIRAE RIS M S 290 1 SOOI SO 1A Z STHL 1 i e A/
s B P PR AR R T, R BT TR A 1 BRI A R S R R PR I e
BRE O RV B CIBREAR,  piadedts, B I 8 DA o 2 A o AR/ s s A P i R

2. WRIEBOMESRIFTR 3R, HARFIEAE T, PR et #E 8 A pAE IR LI i 15 32
B FXIER AT SP-X, T i e S i N FG e 0 o e R 7 B

PLisih, FridISP-XH, XA&9¢ 4> ¥ FluoresceinB AT L/ 44k 73 §-Cy5. Cy5.5+ Cy7
IR820. ICG. DiR. DiD. Dil;

SEOLIE, B AT A Mo e A 9 R D e i R

3. MRIEBCRER IR A, JRFEAE T, ST ekt B CIpR Ik AL B
U 250 EREIRSP-Y s I I 8 B o PR HE Ak A 1 30 5

fLik, Pri®ffSp-Yrb, YR FAERE. Wye. k&7, wiie. Juisie.
B fe. BPIde e, B, S, ROEMIE, Max. KR, S, ik
EA . O- Bk A I A BT i 7 TR 254 AN/

P& IISP-Y ', Y i pS3 i IR B2 ka3 3 2 Ikt Es 254
SEOLIE, B AT A Mo e A 9 R D e i R

4. WRIEBORMESRIFTR 3R, HRFIEAE T, PR et 8 A A AL i i 1 2%
LT ZVERERAIRISP-2E 4 -7, T gk IE R 5

Lk, PriffISP-RL —8F-Z, ZREWilE. RILK. FLRFEE LIRS W
LEP e

DUk, Frik AREBIR R B LU N — R Bl JRRRIEIE R G AR R S
K BB IR R AR S WA KR R Gt

S, BTk SP-28 L I -WEHE I & AR RIS IE R AT, EOREIR R ALK
R IX ARG /B TR SP-28 £ —iP- 3R LR . SP-28 4 —[E-FLIRFL AL LIRILIR M) . SP-
RO WE-RONEE, T8 EORIEE RGN R G WANRIEEIL RS

W=Dk, Prd i Be sl R4, ICRIBE RS 4PKRIAHEE RAHEEY
YERPLEE RS, HTBIE2W 7, 37 e s s s R mm kR R ik,
P (183 R AT BB W 7 12 S5-I IE L R S-FAMBUT LML BLCy S, CyS5.5. Cy7.
IR820. ICG. DiR. DiD. Dil; Fl/8{

14
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TR IR RLBIR R IRBIR RS IRHGBIR RS AW AKRLERIR R G
AORIAFIEIE RS, M OB 258, BEAT IR Ui e I P o A (R 8 12 00
fLikh, Prfpitdy Raprusd M2 iARse. Bowe. ¥, e, e
B, BAaEE. PIEgE. KU, 23, REMIE. PlaEn. KR S,
FRIE P O-AHEL . AR, pS3IE IR B Ik

SERE— L, B iR A Mk A s 9 R sl A i R

5. BTN R AW T SOCHAET SR ZR G i I iR S e I R
A HIFIRIGER HE A ABREIR, JRFIEAE T i BOSE R A i 1 BRI A R S M B B I ¢ Hh 2
HEEE A I FE A BRI, Uizttt i e Ao Mk A o 88 R/ D A i P 8

O 0 El o YW S B R b oS WP 5 = (0 oo 5 B o WA 2
BORIEE SRS BT (3R i 2 1 B IR AL A B 5 S 18 O # A SP- X

ik, FrdEISP-X, XJ&%% )6 FFluoresceinE{ T L4 4kl 43 F-Cy5. Cy5.5. Cy7.
IR820. ICG. DiR. DiD. Dil;

SEOLIE, B AT A Mo e A 9 R D e i R

7. A M PR B P R e S [ TR 254, FURFIEAE T, BTiR 25
BN RS i ADE A A 4 1 PREIK DA S5 LR i Y SE 5 45 SP-Y

fLik, Pri®ffSp-Yrb, YR FAERE. Wye. k&7, wiie. Juisie.
B fe. BPIde e, B, S, ROEMIE, Max. KR, S, ik
EA . O- Bk A I A BT i 7 TR 254 AN/

P& IISP-Y ', Y i pS3 i IR B2 ka3 3 2 Ikt Es 254
SEOLIE, B AT A Mo e A 9 R D e i R

8. —FYKBIR RS, HAFEAET, Prid g Kidil 2 406 & PO RS ik ek A
S AP I B 5 2 4 " WE-Z AL IR MISP-2R £ i -Z;

Lk, PriffISP-RL —8F-Z, ZREWilE. RILK. FLRFEE LIRS W
L, Pk AKIEBEIA RS H LU — R b JE IR RS AGBIA R
G5\ YUK BRI IA R GRS AR R IE R 5

BE— R, SR KISP-2E & —[F-Z 4 SP-5R & T IE-BEIRIT . FTIR KL R G
B H AR —Aheli 2 bl JERABIA RS IRAGEIE RGN K [ £ 86I8 R 485 BTk K SP-

15
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RO WE-ZHSP-2R L —J-3RILIR . SP-2E L - FLIRFL AL L IRILRY) . SP-BR L i -2R
CABEI,  FTIR A AR IR 2R 48 0 IR IR R R/ B S AN KORLE I R 4

W=Dk, Prd i Be sl R4, ICRIBE RS 4PKRIAHEE RAHEEY
YERPLEE RS, HTBIE2W 7, 37 e s s s R mm kR R ik,
P (183 R AT BB W 7 12 S5-I IE L R S-FAMBUT LML BLCy S, CyS5.5. Cy7.
IR820. ICG. DiR. DiD. Dil; Fl/8{

BBk, FridigRREE RS BRRRIEIE RS IRAOEIR RS BEMY
KA EIE R G SAK IR L IE RS, R LTI E 254, 32EA7 I e sl &8 KL e i o
FERGHE R TR Lk, PR rE ARG AR E AR R e, P HE.
M. L. BaEE. BEEE. BER. Z0MIE. FEMIE. PER. &
PrlEEEe . EI. IO O-NEEE MR IEPTI. pS3EEE AR ik R A

SERE— L, B iR A Mk A s 9 R sl A i R

9. MRIFBA LRSI A KILIX R G 7%, HARFLAE T, Prid A essbl v

K

FREUCR ARG, NE[EEE, F4E3E-PEG-DSPE, 5SP-B 4 -7, HR 2 elidRet 24+,
WIET WA, i, K46, B, AR B e ek 2y, IR T g K IE
A% Fl/uk

RSB NG, JH[E 1, F4EJE-PEG-DSPE, S5SP-5 4 —-ZWETHed, mE,

AL, W, iR T E A, AR TER R R IR T B, SRR gK
IR ARG

Ni

10. —FaL ey, LA T, g 1D BONER 5 Frik iye kit &
F BRIk BUORIEER 6 Pridifznis 7y 1+ BORER 7 Prid ity 25 )R sSOBCR 25K 8 ik i
MAIBIERGE: DL 2D 2% BRI BA.

11 — Rzl JREE T, FriRis bl s . BOMESR 5 Brid et H
B ALK BUFIZER 6 Pk HysER sy 1 BUNEER 7 Prik i) 25 R0/ sBOR 225K 8 g 940K
IR ARG

12, — B TR IER R I T i%, FREAE T, BT ik ds: WA R EZIRE
4 TROMELR 5 Frid ek FEE 1 BRI BURIEESK 6 BTk 17 ii sy 1 BURIEESR 7 Brid
(R 2R/ B K 8 FTIR R oK 18 R 4

16



WO 2019/237884 PCT/CN2019/087363

DU, P o 8 09 Ay Mok Fe J2 5 i 8 2
SEOLIE, B AT A Mo e A 9 R D e i R

13— ]2 Wl e B P e o I 17, RFIEAE T+, Pk s A 4
XHAT 7E BB 45 TRCRIE SR 5 Frik e FEAT A B RLIR ORI EESK 6 Fridk i 7s s 701
BORIEESR 7 ik i) 25 A0 BOBUR K 8 BTk (N KIE IR R Gt DUk,  Prrid I i o4 i
B M IR R s A P R o

14— 8 BSO A E E ma L HE 1) 1057, HRIEAE T, Pk 7 i g
XHAT 7E BB 45 TRCRIE SR 5 Frik e FEAT A B RLIR ORI EESK 6 Fridk i 7s s 701
BORIEESR 7 ik i) 25 A0 BOBUR K 8 BTk (N KIE IR R Gt DUk,  Prrid I i o4 i
RS P AN s P R

15 — Ry o7k, HAFIEAE T, Pridiriktods: WA RENZIRE S THAON
RS FIRITERFEER B RLIK. BURMEER 6 Frik i7nEs 7 3~ BORIESR 7 Brik iy 25 A/
UK 8 Prik A KIBIE R S
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A. CLASSIFICATION OF SUBJECT MATTER
A61K 47/42(2017.01)i; A61K 49/00(2006.01)i; A61K 9/127(2006.01)i; A61K 47/34(2017.01)i; A61P 35/00(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)

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)

CNABS; CNTXT; DWPIL; USTXT; WPTXT; EPTXT; STN; NEXT; ISI WEB OF KNOWLEDGE: {5 E &, & B A%, &iL, p
JEMFEERH, (BEE, fx#la, MENFERE, short peptide, famyloid, conjugate, brain target, blood brain barrier

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 104558117 A (FUDAN UNIVERSITY) 29 April 2015 (2015-04-29) 1-15
claims 2-3 and 9-11, and description, paragraphs 0007 and 0012

Y BACHMEIER, C. et al. "A Multifaceted Role for apoE in the Clearance of Beta-Amyloid 1-15
across the Blood-Brain Barrier"
Neurodegener Diseases, Vol. vol. 11, 03 November 2012 (2012-11-03),

13-21

Y CN 103622915 A (FUDAN UNIVERSITY) 12 March 2014 (2014-03-12) 1-15
claims 1-8

Y CN 102212116 A (FUDAN UNIVERSITY) 12 October 2011 (2011-10-12) 1-15
claims 1-7

Y CN 106333926 A (FUDAN UNIVERSITY) 18 January 2017 (2017-01-18) 1-15
claims 1-11

Y CN 102151336 A (FUDAN UNIVERSITY) 17 August 2011 (2011-08-17) 1-15
claims 1-11

A US 9790286 B2 (GONZALEZ, 1..I.) 17 October 2017 (2017-10-17) 1-15

entire document

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

*  Special categories of cited documents: «1> 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

“L7” document which may throw doubts on priority claim(s) or which is  «y»  document of particular relevance; the claimed invention cannot be
cited (o establish the publication date of another citation or other considered to involve an inventive step when the document is
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

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

«“g» earlier application or patent but published on or after the international
filing date

«p>” document published prior to the international filing date but later than
the priority date claimed
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Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimenqiao Haidian District, Beijing
100088
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Box No. IT 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. Claims Nos.: 12-15

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

[1] Claims 12-15 set forth a diagnosis or treatment method for brain tumour or brain diseases, and do
not comply with PCT Rule 39.1(iv). The search is carried out based on the designation of the subject
matter “a use of the J-amyloid short peptide of claim 5, the labelled molecule of claim 6, the drug of
claim 7 and/or the nano delivery system of claim 8 in preparation of drugs for diagnosis or treatment of
brain tumour or brain diseases and polypeptide-mediated brain-targeted drugs”.

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 meaningful 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).

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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