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T JT 4 Sk, R E S IR 4 K 41 R (stimuli-responsive peptide nanomaterials, SRPNs) H £ H & 8 o gk M Fn 37 3%,
WA LM, RN 4K A AT RHATUIE B E B A T 7 . SRPNsAE 4% B A MR S A E %k, AT A4
KA R, NAEWMESFNFREIFMAT R, Bty FIRIT, SRPNsTXEH 4R et A, TFEM®FH
EYR A, RERA T IETREFERT BIER. AL &4 SRPNsH BT 5K 5 B A 4 4y [ 2 Uk By LR #AT
T 2w, #F#EA TSRPNsxpH., @ LR, B Fnif B & R 5 Hyve i AL % FrSRPNsE 20 4 3 1% . A 4 Ak
WHERG O RAEEFENMA. &JE, i T SRPNsAE LR Rz A o & e 89 4 Y48 200 . 4802 M ROR 4 74 R e
REFPRER, AR AR KK EHATT RE. HZ A EE N X TR RN ARG 77 1], B /1 SRPNs#y Al 37 & &.

JRHEIA] ORI R R AR AR, B, MR AL, R ETE T

22 IR H 221> LR o B 4 T R Ak 5,
W HH2~50 N AERRA AL, ARl Z R HES ) 7 2
T T IREHERI G, AR TR S EAY i —, £
KBS SIEMAIME 546 T . iy S o0 A2,
T HA AR ) 0 BUAE S PR AT, S RAR
. R RB ARG AMIES). 21— A
TREAA HARAT R, @t R A BAE (R
HLOBUKPEM . JutEAR Ty . EREAE AR B P L
BAYHE S RERI AR YE . 9K | KEEISE
B PR R F LA T B AN ERBE R R 1 AE L
N e, LT AT R B R AR R 1 A e 13
PERRA KB L (stimuli-responsive peptide nanomaterials,
SRPNs)**]. SRPNisil iz B HIp BRI r (045 L,
SEPURGHER) B 22 SRR ALRAT R, R IIRGOK A B AR
Prer b B A4 1 Jr ).

SRPNis (14457 57 Wi 137 388 i et 5 A1 08 PR 2% TR Ok i
(LA R SRR SC B, N, FERRvERREE T, HAR |

REAAMR . HAMRE T R, AR
& 5E AR, X PRI T SRPNsTIRERI ZREE, I %E -
FoA5 38 1R A 2 IR T Z e iE i AR A S 2 ) RE
SRPNs" L i T7EpH ., R . B . AR 4 1F
FIECT KA A AR B 2 < I SRPNs, X T 2451k |
SRS . AR R Ay T K'Y SRPNsRERS
FEXPRAE AR BE 2 ToK, S BORSHERE (57 AR S
fan, febed A A I A Bl R IR TE, HARE R
Ju . LA A A o FKOT TR L Sk ey
AL, AT RAG T pHIE B RRGOK AR, SRR R
PURATE RIS o, PR i £ i 15 P 48 (reactive oxy-
gen species, ROS) LA S ik 3K (ol v A Ry AR, 1%
THAHA R AISRPNS! . ERIAEHT T, SRPNsi R &
A7k, AN, FR AR ET A AL S AR UL B K BRI
AEREARE. RRST A RRGNOK 27 2 W] S 25 A kR A
1) B IS [], T JOR A A SR I PR RS 4 /N i B A S 4
LA ZZE B M A4 AR e 1. X Rl R 4k
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HLH BE$2 T 25 W 7 s L0 A 1 RARBOCR, R AkiRyY

JRAE SRPNSTEAUK MBI 5 rh e B B R B9 77,
{EAESERRAIFFE AN, H 1, AAFAEAS D[R], 5] 4n oy RE I
PSSR SR PR . ZEm by e & 2et, DA Andey
SRR A 2 A S D BERCR S XE . ik ()
PR T SRPNs IR X 1] 1l PRI 4k, ARZEiR
ARG T SRPNsIBEH LA AEpH . 5% . fiEf4A b
W PE R 09 A AR, T T AR Y
. PUE . BRI O A A T R SEPR . W
LEAR RE M AH ST TR AR ST $2 1L 5 %, B hi#fEsh
SRPNsH A & J.

1 SRPNslsr

1.1 pHWRIREPEAGRAS

pHI R 1 R4 K A4 e BE A5 AR 45 1 5B 2R 5% rh (4 pH
AR R A SR B R E B T EEN ST i, S
i JeE L 405 Y H AR A S p HEE A, AR X — 5k,
PHIE VRGN KA LT A5 4 B S S5 H g ai g vk, A
B R TR T B R S AR S OL p I 1 M R 44 K b
B VE FBL 55 BT 5 i 2R L R T2 o ) A
5K, Horr gl &R S B pH I I ) S 25 # 0T, B
pHIUE By, 4152 Iy Wk ik B AT 2 b A8 L AR S,
IR RS ) S35 K B K P 3K 3 ikt 1 2 250,

Lai® AP A S W AL 58 MR T T pH R
U RK3IH3, 551 8 (IHHIHHH);. %50 # S T B o-
RN L IKEE 2 )P B (abeden) BT, afii E Fild
gV T AR e R, @K EHIE
JRARE BB KAZ >, TEHABA B A Z R, W 520
RRERFRRES AR, TETP RSN, MR IR
R, SIH3E IO S, TokARAH ABREE5HE, JL
FRABUETE . BEEpHAIREIL, 4 2mikIE Tk,
P HEIREEHT NI o- R 5E, 3TH3HE /R IE L 2
+13, LA AR ) 40 A SMIERYLPS, 3458 T 5
AR ELAE . FERRIEERSE b, 3TH3XS & LA % [ M
B EaR PR, Ak, VR pHI SO 2 sl A58
FE3IH3 M HABAT R, AR S HZ 2 HBTHEIERL
#il. Edirisinghe® AP T —F0 % HFHHF-1189 %
Jik, HJ¥5 NFHHFRFRFHHF. FHHF-11/1931H4% 04
RN TR, T ARG 2R A R HAT R M
fE. KRR AR IR i - E BRIk BB K A,

PR AAE AR A5 0o, 2 AR R W 1Y)
FHHEK. FHHF-117EpH A 8HTRENS H 41 25 TE ik
e, T 4pHIFAR ZE 6 L LU R Iy, 2l Rpk iR 11k, 1l
JRBEH b IE L, TR 13N, FEUREEME LI ERE
AP LA, K BRI .

BT kil 4 R S pHIm N 4b, AR . K
2R T KA C ity 2 R 5 AT () & p H o, BT 491 4,
C16-VVAEEE&—FPii A fe 5E46% it p L W PR IR g K b4
b, HoT AR AR5 b B 4128 KR ™. 4
KE1(a)i7n, C16-VVAEEEH 175%¢3E4% 5 VVAEEEY
IR RL, BEIEBEAE MK O HE A 2138, VVAIFSIIE
B B-Fr B b F A i U X 45 B RE A KR £ 4 — i,
AR AT E IR GRHEAE A pHum L. 2 Cl6-
VVAEEETEME 21 SRR, 32 B M (A5 i o)
W, BRI, AR, ST EE R
BEAIR, 3 MDE BAKR A GEL5HE. 75—+, Yuan
2 NP T — Bl PR oK Ak Pep 1, HE i 3
N — MR R A AE K - (acidic fibroblast
growth factor, aFGF)#l![in] 5] AGNWTPI, — & K&
R pHIR Y 75 DDD.  7EH S b, Pepl
A3 3 I ZKRH EL A FH RN SRR 1 428 SR 40 K 5K (nano-
particles, NPs), Jliffi(cisplatin, CDDP); it 2 KE-4H1HC {7
YEH SPepl R IELE A, 2 4EH R (all-trans  reti-
noic acid, ATRA)WIVE IR/ F# 024 EPepl F 41
KO, = L ERIE 40K SR DA/
Pepl. I A IRPE A EAR (T DA/Pep LA g &5 otk
SRRSO R R, R ME T CDDP S
ATRARIREL.

DHAKAS P 114 EEL i 25 £ 308 3 50 285 4 JURCA [ e LA
1, WS RS EA IR K G H 412611
O HLE. [RIEy, — SRR A2 5 42w 1 pHMm A P
SRPNsHyma R AL BN, JiERkEE(Schiff base bond)
S AR R 5 I AL G R A0 A RO TR 1A I i
MR, W MR T4 5 kKA1, S8
R ENE R, 5 TR Tian%e NP LT85T
A IR QIGLF Y JE A1 1K, 8 (glutaraldehyde, GA)RYE
HE 22 (8] 0 G 0 B A4 T QIGLF-GA H 2H %< 4.
QIGLF-GAGf i &5 . Bk A H A d Al B AR FH itk —
# A 235 B 22 8 K (curcumin,  Cur)IE B 444
KIWOkL. FESSERIAEE T, WK i LML, &
BN SRR, TR RAE R IO RAEAR, Rifehy
KEMKK, BHEECur.
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(b)

o
! H
/éo\/\).?u L NyH
= NN YW self.assemble
o #* Drug . AW

E6R, (n>6) E12R, (n=24)
(i) T<LCST <UCST ¥

—\/\m
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(D, 272-702 nm)@
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icelle (D, 68 nm)

Bl 1 (MM ) A FSRPNsHIFE IR B (a) C16-VVAEEEZSIIE S1EHREEPY. (b) mPEG-b-PDTGHEHLEHY BAE IR EE. (c) RH-
(GFLG); 44 K R B 25 )75 35 0. (d) EBP-RBPY 53 F-BL1 T B T HAN S AAHAES T A 0 U A oK Ay )

Figure 1 (Color online) Schematic diagrams of the effects of different SRPNs. (a) Structural diagram and schematic diagram of the function of C16-
VVAEEE™®!. (b) Schematic diagram of the structure and function of mPEG-b-PDTG micelles™. (¢) Schematic diagram of the drug release from RH-
(GFLG); nanoparticles®®. (d) Molecular design of EBP-RBP and the transformed nanostructure formed due to their opposite phase-transition

behaviors??”!

o B2 i T R 5 Bk B BT . R PR A v )
FF- e R s AW /e N, H K R 0306, FERRE
(IpHAE T REFFIE Y. X — 4P AE 25 M B AT s
BATARME. B, Ding%s AP R ik pHAS
B, M T —Fh 4R 2 B (polyethylene glycol,
PEG) I il 25325 R A i 14 2549 136 55 2R CPPL, JH T3
UM 258, TR R YERAEE b, CPPLY IR
HEWr S, PEGHC AN 25 2% 5 H 41 M 2535 K (cell-penetrat-
ing peptides, CPP), $& | CPPLX IR 25 HE
J1. XSS R YR CPPLAUC A RS HEM R 45 24
() R BB T 5
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B 0 I HRBE R, R I e [ A LA
FEA pHIA N REPE.  ZEENR O e B A — S R 1 Y A4
t, WA G AR, AT RS K A K AR BN,
SHWAL G, ARG T RA AAARREIRY
R IENRE R £ hE-b-Z IRt Be I W) (polyethy-
lene glycol-b-polypeptide hybrid block copolymers,
HBCPs)?. HBCPsHIZ LMK 43 RENS -5 R sl B fi1 A= 40
A TR B BB, T IS EAT pHR I 1 1Y) 22 L ik
V. Bk 254 R HBCPSTE I ya 20 e PR ¥ B4R A 6%
MRMER G, FIER BT, fih & 25 W0 RET. R,
W25 52 1 s FE IR AR AL B AT 22 vhE ), RESHIIRIA
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BTS2 2450 DA I 8 AT o 30 4 L J 4 Y A
Hh, SR T TR,

1.2 SR ARB R KA R

ROSZELEA MR N A — 2 & EUE ML) o,
e BRACH A BEHERE v A R DU R . IR AR
HURZSR, ROSIH B -2 5 A5 55 5, A
HEAFH SRS R O M, TROSTUSR A I 5 4 ik
IR | S SN K 22 R 1 A 2 DA OGB4,
BTN H 2N P ROSAKCE T i A4, BFFT A B
TER T A Sl B RN KA 4

BRI D) 157 PR R A KA A A O T T X 4k
I I PR v R RS B RE I T Wb e 5 B Ik rp . K
o, Gl R ORI OGS, PRkt R
b, DUBiEE R 5], 4 7% 5% Tt A fk & (hydrogen peroxide,
Ho0,) 55 8RS, i it BE A 2 B e Ao R,
FPEE AT, b AR R X B K Y B
75 SRy B LSRR AR EEN. Rk M B K P Y A2 Ak
BT T IRBETEIA WO h IRAS. b, JRAEEE R A
2 2B 45 R AT BB 2 PR3k A A A i R T A R T A A
Zhang#5 NPT 42 (ROS i J37 1 25 103 1% 7R,
B IR T S B E AT AU ROSHE B PESRPNs. 14,
I A 1,4- A AR ER O e M BE 1Y LA 2 R BRI
F IR SR A & WA (polydithiane-containing - glutamic
acid, PDTG), FLLIZEKMH EILR 2 i (methoxy
polyethylene glycol, mPEG)}5| &7, #idHIHRE
(ring-opening polymerization, ROP)& il P 5 ik Bt AL
E¥mPEG-b-PDTG. mPEG-b-PDTGTE/K H H 4136 TE
R, BiK K PDTGE A % LA E 258, K
mPEGECHAMERERR. WE1(b)FR, *YmPEG-b-
PDTG AR A B LM )5, PDTGELMEE I AR
ik JEE A1 B GO ) B TR OS S8 A6 A S 7K A M RUSE AT,
PRl B R AR AR, B TR RO 259, 25, Hoang
S ANPTIG T B ROSHE R 1 5 2 R R R A R
[polyethylene glycol-poly(methionine), PEG-P(Met)], H
TR, ARIRYE, &L R P(Met) BV N BT
KL ZEZGY), PEG-P(Met) 35 /K FIPEGELAE 4T
FEIG TR KA AR E PEAN A AR, iR A e s ok
JEROSHFP(Met) Bt (14 ik 5 141 4804k Ay 532 K 1 SR,
SFHU KAL) R KRS, AR S AR R 5
A, JEMIRE 259

R 7 AREERE I, B AR S Al S R R A R

R L R PG S E . FERJERAAER R B, —
B T A JFA PSS SR A B 0 B R
FRAEIFAS R RAE IRBE N AR, B2 3% Fhide I FH 25 fdi H
TR TR, NS | R IREE 4T B A X el 9 L S
AR BUE. R EEH 7 A 2 — 25 i ik i 2 1)
PIAEAER. FEMEEREE T, A B H K (glutathione,
GSH)RY & iz i TS, Yang%E APV G 1T —Fb
BETBRIR 205 ) S Aah S BP9 OK 25 ) C-1. C-1
W TR IRARGE Y, BRI T, it R
FIZH%E. TENhIE 4 pf S v BEGSHMAEE T, PRARC-1/Y
TGO TR, TR PEIRL-1. L- L i i K EH]
H AR TS, B A HIPoloFR i1 (polo-
like kinase 1, PLK1)F1PoloFfi#f#t4 (polo-like kinase 4,
PLK4), MAITT7E e o 4 B 5 4[] i S5 B g v S P
50 SR UEAh, SongE NI I Ik RGDE
Wi 5 2, — Wb B IR - TR A Bk # [polyethylene
glycol-b-poly(L-tyrosine)-lipoic acid, PEG-b-P(Tyr)-LA],
B T — R LA E A T e 07 R 1 2R R M R
cRGD-rPTM. PEGYERFNE, SEK B AAGER T 1] - /b
AEE S ETERR. R ESE R [poly(L-tyrosine), P(Tyr)|[fEN
B KO AT AR K 259, Bt B2 (lipoic acid, LA)iH
TR SN 45 2 P(Tyn) B, TERCR NAZIE L i se
ez, SsmkeErtE. &, ARG Ravp3lm ik
CRGD, 3 i “Bit -4 st i SO i 2 R T, $i g
Xt 200 L P A S P B B

1.3 [itpma 7 PEIAZN R AA ek

Pl A R A A T A A T 3 i AN AT s i A )
KA T BN N A mR ., IR R
588 LA B RBHUE i R ). AR A 2B Y B 2L
PR h, WA SR I R I, BN RE R A
M B (matrix metalloproteinases, MMPs)F1i7 B 5 12 Jiff
(hyaluronoglucosaminidase, HAase)~5.

Pt O] 7 1 SR KA AR S SR A T IR PP o O T
DI, TR B (] BAT v BE AR S Ve 0 23105 ),
REASREHEH UM AT TR E Y & AR 7 41 LIMMPs
Jl, HREAAAE TR . RIEHS Hia L
HoAh A0 PRk S 57 e HUA T 2R B AR
MMPsHERG B IR BIFDI#] 5A7 F e 7 41 i B, Li
S NPT — i )3 ME S A WINNER, I T 26E
EAZYRG M. WINNERMSNE BB IR BEAR
I 4 BB AM2 (matrix metalloproteinases 2,
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MMP-2)FGFYIF SN K, Hboe al i H 452 1E 5 A
. WINNERTEME A R, 1 SRR IMMP-243
SRS E 458 E Y VPLGVRTKFS, K 6
M D REER 2GR, R 25 4 T L [ 285 5 Ve 4
MR AZ AR, MR B 0 s A K i H 9. Qide
NS T — ATk B S L EEA-2 (bone
morphogenetic protein 2, BMP-2)f4 RN K fiss 4 156 124
. UUBMP-2#%.0,, MMP-2[Y1F5I/E R 3B, 2-
R L TR s ok 480 £ L B IE I B[ 2-(methacryloyloxy )ethyl
phosphor-ylcholine, MPCI{E 3£ /K BLAA, dl it A7
FERGEBMP-2R Y I T R MK IEHESN e, I8
TR W AR e T B BT SORE A T BIMMP-
20 ik, Gk AE SN IMMP-2 ] T 51 29 MMP-2
R figt, BRI BMP-2 s -4 &

B T MM Ps7E it i Ly 4 IR 20 oK A4 ek v 4 T L4
A, BB RR 4 (alkaline phosphatase, ALPs), ZHZ1
HB (cathepsin B, CB) #5445 A AR HI IR YRR
PE. B0, SongE NS % 1 — il L k% 2
4:, KPS HRH-(GFLG);. ZKE&HEMR . HEMR
DI Kz —AN FLAT B0 5 M A (GFLG)y B JIKE%0. (GFLG),
RERLCBR: DI E], XA B F5 i 241 707 76 40 M o
R, KRR RENS S SANM S5, T4l R eI
ZEhRE e AR, QnE 1(c)¥in, RH-(GFLG),
£ £ P55 2 (doxorubicin, Dox)Jf | 412 mlika e A4
Kk, dEA MRS, CBE Y EIGFLGS | K
TR ZERE AR, S I fl e 245 0 . o) o A JER A K
WEBHE IR P A B Je A S v o 0 R v DR 4
FLRENE AL B SC B OB R T R A FE R A 2
HEsC B SRy, DI B 25 P K SRR ) = 4 X 44 T A
FINRERAL). Fores@ APEIR T —Fivifb A K A8
O FREERE. AT T —Fh-E MoK &R N FHOTF )
HFmoc-GFFYGHY).  /K&EME K -1 HY il 2 IR 1 2 Bk
1 BEFARR TR AL A5 2 Wi 250 — B - IKHE,. SRk Mg
WRRHE KM, B F 4136, HAP 0 YBERR b AL B
HP,, it ALPsHES:PE LB 1L % AL H. ALPs{Y
YEHTHP B LA NH, Wi 5 HE, JCC. WIAAHE HP, 5%
oA, T2 Jmy e B A A SR B vk B, i & ) 4.
IR M H 2 I ) R sl A P ) O 245 T o 28 T i
M C1AS (0> T 8h 1 A5 8 R A AR 3~6 1 2 2 T P
MIRERER), KAFHE I lRsE, Az Z R HIFiE—
25 A48, BN RN il T ALPsHEIL K IE 83
FE TR BEIE B e —FBT A T, I BN
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IR RTR F AR Y B2

1.4 IR R PERR AR

T2 0 O P SRPN s RE RS AR 418 4 AL R B i AR A & A
GEMAEAL, TEZMIR L | AT AR SRR YT S
WAL Z . X ESRPNSTE A T g AT
T P R EE R Bk, DS H &R 1 2 ik (elastin-like  poly-
peptides, ELPs) A4, iR AR T G A7 fEEE (low-
er critical solution temperature, LCST)i}, ELPsYEVA R
IbF RAF R RRIRA, R A A BE . 2R
Th AR LCSTHY, 22 K 55 7K 35k T 4 A B 2R
£, BT DAY 5035 B ) 1 T AR K BB s ZE 1T
JECY. SRR b R B R T, MR R R
LCSTLA R, 7K BRI sCTHE e B A i 2R 2

Mizuguchi® A5 FIELPs iz o T BE W o7 5 1, 4
# T KEEECUBEs. CUBEsI{i& 3L T 1T
FIPMEIVER: ELPsMR TR SUsRERM:, EAFRET
fih 2 5 BE -5 e P i AR AR, SR R AR TR (poly(L-aspartic
acid), P(Asp))iliit i A I ELPsI A TR, I
HL IR S L F AR PR DU SR A4 i IR E Coil-LLAE
F IR AL, T TRRA A8 B = E 4% B I I 1 SR T
RGD K34 58 P 52 4 e 3% & 22 A5 10 2 B -5 00 8 A .
R (<25°C)}, ELPsRESEKEBME, WEFA SR
30°CHY, ELP R A sk, il Coil-LLACHRIE h i
pI 8z |1 B ey A = e S By o e € P B
O HCIRAS, (BT e sy SR . BT kgt
T ELPsill £ (4 EL A7 W3 w13 % () 7K BEE CUBEs S, ik
A — SR PRI R IR SR LAR AT,  IRE
i )P SRPNsHF & 18T A AFPE RN FH AT fiE. Basheera:
NPTk BE L 8 2 IREBP-RBPa 2 H 0 2.
EBP-RBPR I AURHIL 2478, HEEHEALCST,
BA I llm S 152 (upper  critical solution tempera-
ture, UCST). EBP#iHHELPs, HALCST, JHEE
LCSTUA bR & A K R, RBPAHLEE T RARTY
T3 2 H (resilin-based polypeptide, RBP)AY & L2 7
5], HAUCST, IR ZEUCSTLL R iR 3£ 7K Kb A A T
VRIS R, WEN()FT7R, 440 FARE B B, B
IRE(RTLCSTHIUCSTHY, RBPHiI/KEREL Wif%, EBP
IE R Ab TR IR ST MR K 78 )2, EBP-RBP H 41235 1%,
MR ek e if. i B B (R B R T LCS TR T"UCST)
i, EBPHI/KELE, FIBIRBPIRFFRAESR, SEEA
EBP-RBPRIL. 1E &M B, RIEE & FLCSTAIUCST
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if, EBPIE i /K 4%, RBPYE T iR K72, 2
BN . EBP-RBPA] LLFEA AR J3 T~ A 4H
BN AR, XAELYbE . A B2
W BEAAOKHA Jy TEA T R O R i

1.5 ZHuflima kR AL

BT BRI R A B i W AL ],  SRPNsH] SEHL
Wi R S EAYY. SR, M TGRSR
7%, PR R N AT BB TG A I B A A 45 2R
I, MR —EH O Tk ZE A SRPNs, 2
THE RS TR SR Y7 e ek, DASEI RS AT, B
n, pH R P AR A S PR AR 2 G, SRR I
M 2R G0 Chen A FH Sl 7 5 2 00 B 3
R T —F7e) 290K ok (shell-stacked  nanoparticle,
SNP). NE2(a)fos, HAMEH S H s L far i) - H 5
LSRR (dimethyl maleic anhydride, DMMA )& /i) H
AR O T E-b- R E R [methoxy  polyethylene gly-
col-b-poly(l-lysine), mPEG-b-P(Lys)JZHh¥, H52)22H
HEIE HL Y BRI PZLL g —P(LP;-co-LCs) 44 K BE G
5Dox4l . SNPZEMIEIEIA AR KR H (29145 nm)
AT LA (—7.4 mV), PUAZERAEIRET [a] I F] FHEPR
N AR T IR A4 FE R SR M AR v, AR
ZERiE, RO B EB/NELL40 nm, R REE
+8.2mV, fEikIfIREIRFREE A I E . iR R B
Bi(pH 6.8) T, DMMAMiRY7E 2N 2R R IE ], #iH
HEAERINGS, mPEGFEYE, BREENCIE. FEREIKE
GSHIERTS, Zmistorfit, i AR S N 7EI248s
FAEIR, PATTTRE £ 20 A 245 Dox RE 2 41 i 7.

BR 1 5 T p HA B 1 4R Ak 5t 10 1 Y SRPN's
A, HE T pHE 0P R0 19 ) SRPN ST 24 4 i 32 v
WA R, B0, SuE NPV g T —Ff XU i 10 Y 40
KA, [FHTHRaPD- 1AL T2 HPTX. %4k
B A h pHAEUER 11 2R R A SR 7 A il 2 i K
A5 n-nE AU AT 25 PTX AL AL, 38 I MMP-2 1]
JP 9 aPD-1HUAR S 2 R R, JF8 A feoe i
W4T 7 I PE G AT AE W B2 2 R R 1. U &12(b) iy
N, TEMIEIRPEIRIE T, MRARE R el e,
PEG o iAo 7e i, WEHRRST M128.7 nm&i/h 2
99.6 nm, FE 1 HLf H—4.7 mVH 2.9 mV. fiE P
IKHIMMP-224 IkEE, B aPD-1H0K. Bi5e /570 i
FLA7 (+4.8 mV)IAZCo 58 ) W g AL P e, A M i
IR BRI BT fih & RR A AT E Y h i — SRR 2

Ji(diisopropyl ethylenediamine, Dip)JLH 5Tk, #%
OFFRBEIPTX, SEL T PR 25 Y455 U HE R,
FEOrRAR T IR R R4 .

2 SRPNsTE: W25 v H

2.1 Y%

SRPNHE ] 28 136 245 ) f2 A ) I 2 Ak Y — A~ HE 2L
WF5ET7 1], RGP A AR 2 DL S AR, Oy
2R v 6 B T 1. Zhang S A%z F AT
CBH5 S 1) % 1 DU IRKGFL G HE T 44 K 24 14 245400 336 1%
F%5. A VYK GF LGB 245 % 6 9 75 V4 fih iz
(gemcitabine hydrochloride, GEM)5 5 2 b #i & ik
PERCIR K7, Bl 45 A 40 KR RE RS 76 i 41 i 345
B CBIEH M RIGEM. R4MEEGRW], 5 AFLECB
T BEEREEAH L, GEMPYRE L = HH80% LA . FE/IMR
ATIZLIREEAL b, Kok 11 2 GEMAT 60%237E30
SRR, 90% M2 s E24/ NI N BRI, ELXFIE
M TS

Gong %5 ANBMg pHmy i M JIK fil A 24 16 3% 2R 58 v,
R & & RAE IR pH R K Pep 1353 T —Fh 254
WL RS, Pepl 0T LIFE RS b [ A28 52
B (paclitaxel, PTX)MIFLIAESJE (lapatinib, LAP)JE iER
TEAN K BRI PL/Pepl. PL/Pep 1 7E s 20 21 A IR 1M #1455
AL R AUOREF ARG, WEE S T Rk
JE, ST 254 BNk Ak, PL/Pep 134 RE il e
G A1 | R A o A 1R = e A
HERRRE A0 T, AR R 42 A RO S /KA T 5 1)
ek, Li%e PO T —F3 FmPEG S 3R B & R
(poly(L-methionine), P(Met))4#AYROSH L P A AHK
EEMmPEG-b-P(Met), i T-#%Dox . Hijh 517 (resiqui-
mod, R848)F1aPD- 1 HLIA%F LWy k1T I fb 2= e ity
I7. WE2(e)fR, ANFEEEEHmPEG-b-P(Met)
PR TR AR B N R AR VA I B BE 15 A, Horp
mPEG-b-P(Met),, AR ELIE #120~26°C, TEAIR Tk
JE X BB S BRI BOIRAS, 1 T XA TR K B A
A ARIR S S HUK P(Met) B H 42508 I PRAC TR 2%,
I YIE LEE 5 B, TR P(Met) BE Y BRIE B ROS
RN, BAYEARMERN, SRR . Bk
fift, JREBLH P4 B R L SRR LR 0 2 R ) R
A B16F 105 8 2298 1) /N R4 79 P9 e i 61 22 W 1)
mPEG-b-P(Met)/&, ARUINE T4 K, MK T3
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Immature DCs »* »*
e ICD MMP-ZIS/
8 Ra4 Va8, V'  Self-assembiy
i e S e e @
®® Targeting MMP-2/9 response  Excretion retarded effect
® Macrophage y
polarization PD-1 blockade

PD-1/PD-L1 pathway
blockade

* M1 macrophage

B 2 (M4 RR () A R SRPNs FAE R 2 8 B AR R (a) SNPRHLZG 7R . (b) XU 1o 4>k R R BT 24 W (7 2 1), () mPEG-b-
PMet B2 iR 2 Y. (d) TER-SAJH T B 4 s 145 | S F AR iR & R L 57 786-OZM i R RS A/ N USRI p LR 1% | B2 786-O4
SR ESATL/IN BUBEARUAR R A S 2T MRS . HANE AT (H&E) Y 41800 | I EDT

Figure 2 (Color online) Schematic diagrams illustrating the mechanisms and application efficacy of distinct SRPNs. (a) Schematic diagram of SNP
drug release®®. (b) Schematic diagram of drug release from the dual-responsive nanocarrier™. (c) Schematic diagram of drug release from mPEG-b-
PMet?®®). (d) Schematic diagram of TER-SA used in image-guided surgery for renal cell carcinoma, typical images of the orthotopic 786-O cell
xenograft mouse model, corresponding near-infrared fluorescence images of the orthotopic 786-O cell xenograft mouse model, and images of H&E
stained tissue sections’™”!

WIAETR AL, R T oIl S I 1. U R T BT, 7T PRI Ry e 4
AT B PR PR A, SRPNSAERS LR 1 J7 3t L s
22 EWDRIR BORLHISS &, 4 AR MR P PO . Kong s

AV UG R— PTG AR, F T — Beit i) OV 3o 20 i 2355 Ik (cell penetrating peptides, CPP)
PUREEAR A PIAT . B RIRA T R AE )RR A HWEAMRMEE A, with 7 —F ¥ 5 HFc-
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YYGCGPGRCHYIAK. XFRAERENS H 4126 2 A Y
TV Y pER S M K UK. Y I S R 114 T 8 ik o A
JEFR, Gk 2 & AR Ak a0, HEER L
EBE NI AN R, IEAb, TR a2
FRELA R AR AR . R TR bR 5 71 LA S A fIG
AN REYE. A1 R (UOR B R TR A 5E, Sunfi A10214:
T —Fh I T RIS BRASH TEsh I ik ANk R 4,
ZRGH—FPWG IR FINRAL R, (0 S0R R o e it
BT, H R AR LR B pH A R BT R VR .
FEpH 7.40F, AR R-N A R PR 4555 1Y) 1
PSRN R I HE R A R F9ORRTF IR R 7R
PR IR A v, BRI B A i 1) o T
) SR, AR GORRE AR I AOREF 2. X AR-1bk
V-5 E BT T R A0 g B A5 505 DL B R X 48 v 1
BIITFIEITRL.

ST MR A IS IR IMMPs,  An%E APT5 %
R A e e S P HE T AE SR AV (tumor-specific
excretion-retarded, TER) T £1 4} 2 JIK g 1 7% TER -
SA, AT BEamiEE G512 F AR, TER-SAHavp3%
AZMWE L. MMP-2/9 Y1551 . | 453
(YLGFFC)A K — M ELTAME 543 FCydlak.  anfE2(d)
Jii7R, TER-SAH SR B A bt B2 =R 1Y
avB3EEA R, HEHTEMIRERROL B 4L, MIEH B R4 2 H
avB3 M E IR BRI 5. B/ TER-SABLTEMR 7L
B R MMP-2/9Y) %, FECYLGFFCRLER, fillk
AT N K P 4. SRR 4RARGEF [ TER-SA TR 5L
AE T B AT R iy, BEDTERZLN. FEFTERKKIGHY
Z R ST R B AR Y e e R . anfEI2(d)
fiw, TERIRWEST, AR 2B I iy — b 2tk
WAL, B LTANSAS R 5E, 1T LATE Wb A 20541 e
(R, B REASIN 2] — A HAR/ N T 1 mmf) TSR, 4
FRELY] A2 Wz b . T & T XU U AR 1%
RELEAT ST b BRI ) R, IS4k 5L B Ra il 5t |
PN BBt ) B 5 SR A 21 25 S A O HAE L, A AdR b
JELWT . TR R . LR IE MOR TR
FAFE IR T SRPNSTEAE WAL L FHTE 7. ikl
AR KR, ZH UG IATT — A B a5
J5 1), ChenE APV TR R Jr iy SR, il
IFEF T &T U IR LG 1T T 1897 — b7
HPMPSD, SZHL Ti2Wi51 FI6YT . Ir R AL AR Y
—IRARE Y7 Mg, PMPSD UL SEVE R A WIPMP Ny
AR, 38 B M B EEMMP-9REYF 5 FIPEG, ¥ 3

A& A AR P DRI % LIRS L 730 /) I 1
Ak (ultrasmall superparamagnetic iron oxide, US-
PI0). fLSFMDOX . JEHURIPIX = S B4 TR
BKEN. AT, USPIOLL &% H#IE A7 1E,
ARG AN T B A S R 0, 0 AR T R
i), fTPMPSDA] FE Y TLiE &), AR (A bE h,
MMP-OUTIFIZ KIS, JBEAEA, USPIOZMEL, i [ i
RN FERZ LG /), [EPMPSDEEAE AT 355, I
4b, PMPSDif HA5 i A OCHERE, 455 BOGRRET L
BB TR BT A AL PMPSDEEIE T
W AT IR — RS TR SR T
2.3 HUATRYFHRIE

SRPNsJ&— & HAT PR 0 LR A AR WD R 007,
XoF 470 SRR AR (s A E T T SR B A
5L hi: ZMHE, SRPNsALREWA S0 il 40 B A=
K, HE A RELESN PR BT S BT RIS R Y
FEHETARE. SONUER S THURERCE, L T IR 7
BRIk, T AT BLGUR R AR B T R, 7RI
R 245 A5 PR T T B A ) R e o P i .

MG D 5, mIRFERy b kLA . 2H 20
J o ST RN DAY A5 1] PN A4 T 4 T 2E s e v bR
FRERIE U . LERRIPIREE b, S HERA 2 HZH 2
HAFST, FEMRVER - Pr3Ein, e A 22
MIRRVEIAS,  BRAIG T 0 A 2 A IR e 0 o7 A 5 240 47 )
F1. BRI AR TERRSE, WangZE N STLIE ALk g
TR AacAP2a AR, BETT 1 pHIR W4T 1 KFS. 78
pH 6.5LA N INF, F53% 22 S0 20 1 2 0t 500 1) A% TR
PE. BEAh, FSRUBEMERRAR, XoT 2 kLT 2 240 B A o il 3%
BILTRZE, RUHEA RIFEEEE R R RE ). 75/
BB IR B A rhr ) FS2H/INBRTEVRYT IS 48/ NI I, ik
AR A T 2970%, AR R AEFS A BRI I8 T2
80%. HEEME, FSIEIRYT b fE ok s [ /N R i
TR B T RE

T P2 i 3 D A T A 3k sk R /0N g P R 2 e e
FEAMAETEEEHE, HRMEMEB R, TR
T O PR, Liss AR P20 220 A pHIm R BT,
T T —HpB-J Je B pH I M 5 212 IRSAP. i JIRTERR 1
SN LIS, IGKIRAS R AOKEFYE, DTG 3
PURTEYE, REUEA MUBIR AN R B S B, X R HT A
UDTTIRTA . B AN A A 2 e T R o 2 AT 1 5
Zo T 0 R R I S BT RCR. TR S I
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SAPTE 15250 pg/mLAHE L M ATR I AL F 194 H)AH
250, HAFEMEAC. Besh, fEWEB262.5 ng/mLA}, SAP
FEIW T AP A AR, AR T R R FTE R
JEAA. BT AR, AR AE R MR R R K TR
PR 25 I R AN A 2 2P 1) 8, Liao %5 A8
T pHuA BPESTEIR3D, HF51 A GIKDIKDIIKDI. 3D
TEHPERREE(pH 7.4) T, PURARESISS, (HAERRVEREE
(pH 5.5)F, 3DIEAL T H A AOKRET4E, I E e m
TLPSZSGRES), R T BN, DR T RELE
F1. B, FERMEME T, 3D 5L Z KRR R
G, R RENHFEZER. TCIRESAPILIE3D,
pHIA R A R 1 3 SR AR VR YT 15 8 R Ty TR
.

A= IREIE: AR TRV 3 A 220 L AR TR At
YIBA MIANR G, AT 4 T FAE DU IR 259
2%, W TASMNREE YRR, IR YIIR
PN ) DR AU R T A HG N R BRI B2 AR (pHL 4.5~6.5). Tans
TG T — b i b B4 /K B0 . pHI R BT |
B ) PR3] BT R 2 K BT A Y B p HIR N BE 1 (1Y)
SRPNs. H:H1pHA I 5 I6 51 2 F 34 22 1 41 20 2 R 1
B % B ALRERRTEPH 7.48) B 415 s AR EF4E, MifEpH
5.0 PR A ) B TR e SR B8 v B AR S oK ks, SE 8
T RSFUINATR A G N, 485 1 O B AR AR 2 i
B IIFREA K ZGTE. WE3 ()R, FEHHE T
i (scanning electron microscope, SEM) T M4%, £pH 7.4
i, AL AN AR D GH Hookg, A AR
AP, AP AN AR TR I AR Ak, O HLAT LA A
B B AR AOR T AL 7EpH 5.08F, H A ZHHEAR
AP, 2 R 2 AR THI AR A SR 4 FURELR, Ak, — L4
BRI, R REWEE R R AN . AEE ST
Y f¥E (transmission electron microscope, TEM) F W%,
TEpH 7.405F, 5SEMMEE SIS, 4 7 4 A 5 #E pl 4l
KEFAEAL ], BT W LI, #EpH 5.08, 28 F ZH%E Ak
REFRAIEAS 7S 240 0 S 5L L R 240 L PN 25 ) itk s 1)
MG, WYUK BRI AT 2 PR Rz —, Hig
BE AW, BN EYIER) 525, Chengs A1)
it 7 —FpHm NI, HF 5 NKRRRRGHHHHC, #|
FHmPEGH HAZA B ARG AR 1K M, G 7 EApH
i 10 FE 71 11 R AR RE T ARG K 0k Ag-P&C NPs. il
EI3(b)Fs, TEAH YRR IRIERMIASE D, R
TR TSR T Ag-P&C NPsXTANE AR ), Xl
Ag-P&C NPsky T2 B WIIE, W VR 20 v 4 M s e #

3772

PE, SEATP/KE PR, KMHHAROS 4. Ag-P&C
NPsXF A PIA R AT 2EERE 1, LA REEFRE AT B
TR B AAAAEA YR, DSR40 AR P R A A
Ag-P&C NPSTEAR KT . i G5 A= P LA K % i
2 SR SR AE 7 I FR B A

9 T pHI o7 M IR FEC B TR 28 IR s € b, g 7
PERRIRIRE R ¥ E AR, Ligs AUV T —Fh i
B 22 K55 I 8 5L A 3 o e A R A 1 o) o
B R S IEIRPTPMN. IS T 22 Ik 0 o- 12 g 45 44
PR BA B T U R TR SRR, T2 B-IT B 45, T80 far oA,
IR 1 2 AR P AR AR S B A (S IR <5%). 20 TR %
LR o3 WA ALPsHF S PE VI Wi iR s, e FH 2+
ZIK, W o RHEA S, FR R IE A ALK X3,
KRR M R RE ). S E 2 ELE, PTPMN
MIZRMIEEPE | VA I RIS B S AR, RN S R, ARk
JAT R e B /N R A AR R PTPMINZEL 1S K5 4
T DD, 5 LA 2RIk 95%, W T IR
(75%). HEYL {045 5 78 PTPMNZH 48 40 Mo . a2,
JE TR I B 2 = X IR, Dufe NN ey y
EJSRPNsZE G, il 45 1 — ol BH Jise Jig g 1 119 48 K PR
AuNS-APT-Cy, JH-Fifid F 40 PG Ak 4 2 €0 3] 4 BR
(methicillin-resistant Staphylococcus aureus, MRSA)/E
YR LT ARG R ATARTT . LAA 9K A (gold
nanostars, AuNS) ML, BIfMRSAIEBLAAPT .
A e g ) 1o M- K423k (7 91 CPLG VR G) MICy e A,
AT AuNS-APT-Cy 4 k8%, [R5 APEGH: & 4E
PIAR M . oo MERLMVBE PR E]. SRRSO S,
APTREMS R TR I FF 25 B MRSA, (R ERET1E %
YeERA R BB, MRS AU 23 i Fe Tk A e i,
YRERE I ISk AT LN S DR S W
25, Cyqekl 5 AuNSHE O 22 [8] 5 IR BE B 54 R bl
RHIWT, CyJupti i ot 5, M SE 3B e 7 i 41
HNRIER. FELTANEBOEIAT T, AuNSELLFICy S
A HE RN, A SR i T T . R R T R
SR MRS A P4 40 i % RN 20 B 45 44, S50 200 v 4 A
T . RIS, BAIET. AuNS-APT-Cy ] #1 [a] 75
MRSABYLHRAL, WX @R 2 i fs, SCBT
MRSAFES VIR YT MmO HIAYT . WE 3 (e) iR,
AuNS-APT-Cy A USSR AW IR 7E it 42 P MR 4 B e i
BRI (MRSA )G b R 03 221, FE iR N
LLAMR AR BB FOEHIRYT . A MRSABRYL A 1
BRI PR /) BRAE I AuNS-APT-Cy /i 1/NIF, 7EIEGL
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Figure 3 (Color online) Schematic diagrams elucidating the antibacterial and wound-healing efficacy and mechanisms of diverse SRPNs. (a)
Scanning electron microscopy (SEM) and transmission electron microscopy (TEM) images of untreated pseudomonas aeruginosa and pseudomonas
aeruginosa treated with self-assembled peptides under the conditions of pH 7.4 or 5.017). (b) Schematic diagram of the antibacterial pathways of Ag-
P&C NPsl®®!, (c) Schematic diagram of in sifu near-infrared (NIR) fluorescence imaging and local photothermal treatment of MRSA-infected wounds in
diabetic mice using AuNS-Apt-Cy, and in situ near-infrared fluorescence imaging of the wounds of diabetic mice infected with MRSA 1 hour after
spraying AuNS-Apt-Cy®”. (d) Schematic diagram of the mechanism of action of hydrogels in chronic wound treatment!”"!
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Rz, XKW, 2T AuNS-APT-CyRELERI [ NI 1RIESS, A5l —Bokil, tin@aE—1EaE

FLHHEAAMRS ARSI 15 RIIAEDIEE, L, Jefi . WAL RS
I W5 B, R R BRI, fa
24 BAEHHEN Sk, PR, TS ERHIET ), AT
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G VALA R R B A T D e IR, AR B FHRYT.

iR AR JE, AR AR, &
i )R EB AR pH TR, X PR M IS 2 TR A I 5 X
WHANTIRE, FRAPURRCR, Smfn A ssE, dnT
AE SEUAM = LR 20, B O A 0ERe, Ay
MERE. Line A\ F 28 D 2 A2 SRR 1 A 1737 15
T —R5HAHRERR, TR RIE B A=Y
FIFHREGR e T AKLS. IKLSBOBT IS Mk 2 pHE T, 16
pH 7.4 LFEHUETEYE, pH FEARE]5.50F, UG TE
B, TR IR AN G A0 AT, X 2 E P TR (U 4 B 0 A
EIBRFUSA300, XN108)FIHE 2 [C BF 1 (0 i s A o
MBEPAO DA MHIVE. BRLSTE MpH K Rl fzk iy
IR ZLysSYLA S M L5@LysSYL/K RN, XHEE T Lys-
SYL R e, MR LysSYLMRR.
L5@LysSY LK #E 1 61 38 13 1 DK 40 5 240 Jifa s A Bz 417
il 200 B o3 SR RO B 4 o s A BK A, O H HA R
EAAEMIAR 2R, TEMRSAREYL /N AR AL
FEfRHE D @A R B . S T A
WA SN i 05 T A AT, Wang 25 A%y T
— PRI T KT 3 S IKFQFHED) 4 pHI 13 M4 T 7K
BERE. EPPESAET KBRS T s I EAGR Cy LA AT
WIS IR, 1H 4L RETE AR A e 25 4549, niA]
(AR, AKEERE 2 1E B IX I ) B PR R 5% Hh A 2l 2
B R AP, CyFEIT /MR G SEBE
IGYT, BN EYREANR A WA, SCE AT i A PR
T BRASCR. ZEME R /N B 1 BRI 2A Cy Ll
KRR BT LMD E IR T, BE i & k45 11
G, WD SE, SEHFR R UL SR 4EHES AL A4S A
B, EGIE ARG, XA RSB T PR K B
e T IE L R R Z M PR FIVE ], TEBUEE AN
I 1 A T TR B RIS ).

W DRI 13 11 TP v ask B 1 S Ak By S RN 82 1) 48
i, TR AT RS R, i OELAR S, AT
PERERRE PRI 10 11 B A LA R R A, Shide APHsET
T HAROSHE M 1 I HE [ 4 %< B P3 11 @PEPS. 7F
ROSHIE T, P311@PEPSH] ff 225 H- B P31 LK, 147G
PPARTF il i, [ IHPPARB/S. ILK1. p-PDKIFlp-
AKERE A, fevh3 B 40 M3 A% FULRCET 4k 4 i br
HEWFIL. [N, P311@PEPSHETHRROS, T IHIL-17%
PRAEFATAT FE I, W RAE R, F s D& Al
PR, AR e 10 RAE ML LUE B h KR T
BAEM, B e, STAZUE R A REHEER.
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SR B MEAR A G e E T e, Wang®E UM D A g
L1375 B R (HA-AC) K 4355 5 MMPREGY) 751 354 7
WK, W45 T ATVE R A A A BT A K R . R L
YA AR K BERE T, A AR A R B 43U Y MIMP- 1
MMP-255 8 I, [ KEEIE Rl & 2L R, Aty
T, AR T A, AR T A S R R B A T
WYy ss . [RlAs, KBRS H £ 2k A RGD KR O
LA avB3RE A R A G, HRPTR M2 E WA i A Ak
1k, AR FERT R AHM R T (AN TGF-B1FIIL-10) A 5305, $H]
PR AN A T~ (A TNF-afIIL-6) ) 230, SEFR T %o L
Y S e SRR SN AT . XIS S 3 1k R S s
YR L HE A SUE S PR T Bris 2.

3 gL

SRPNs A 4 AL R}, SEAE HAG e 2R 5T
M o AR PGSR A AR AR A S T RE T AR, TR
WP AR S B R ). AR SCR G EE T3 TpH.
SR R K 22 T O O A SRPNs 5K
W, I T HAEZ b . YRS . PURIAIT
TS B A F 0 R R 2. pHIF LY 1 SRPN sl 1
FAA T H 7 A5 Al B B0 75k 2 el i 25 S PR o R
SRR D 7 P SRPNs I FH A ik 2 Ak . —BRdEid Ji 4
ML o 7 9 BRI O] 1 2R 9 e R ) 1 7 a1
BT SRR S PR SRR RS e R R AR B AR AR
Bt Q4 TN, i AR T450, SRPNs
BRI, T R S 2 24 | R ARG S P B L AR
1551 S FAR AV OO i 245, EBLH AL
TAEGHRHIRT PR M2 4. SR1M, SRPNSIIfi A%
e s 2ok, BIn, ShfesLRRBR, RIRE LR
FIRAT IR, MELLH L 52 2 ORI N T oK, 75 A& il
FeAAAE A SR 22 I O RS A A%, 2B E R B
Wi 2 P 5 sl F1 A VL LA RS it fAfe etk s
BRI ), 55 b RHA R AGER T B S| & g i
M, ShASLRE AR A s EAEDLH v AT, APy A
TEME R KB ATAE A AL

[ XX 2e Pk Ak, SRPNsA M & BT EMNLA )T
TIFEAT SR ANAET. Aok, SRPNsH A e B T 5k
Wi o JE I, AR R ARG IR . shAS S K
AR FASEHR R, T R B O KA R, UEAT £ ThfiE
PIMRIBETT, FA e e TG A SRR [N, 2R 48, Nk % pH
i 137 5k ROS 5 S A AR, AR (5 2k shAS 4%, Bl
HANE TR ShA AR, & A6 RN B E Akt
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Stimuli-responsive peptide-based nanomaterials (SRPNs) have emerged as a revolutionary class of smart biomaterials, transforming
biomedical applications through their inherent structural adaptability, intrinsic biocompatibility, and precise microenvironmental
sensitivity. By capitalizing on the programmable self-assembly characteristics and natural biocompatibility of peptides, SRPNs enable
spatiotemporally precise control over therapeutic delivery, bioimaging, and tissue regeneration. This comprehensive review delineates
recent advances in SRPN design strategies, biomedical implementations, and translational challenges. pH-responsive systems utilize
protonation-sensitive motifs (e.g., histidine imidazole groups, aspartic acid carboxyls) or acid-labile linkages (Schiff bases, hydrazones)
to trigger payload release or antimicrobial activation in the acidic microenvironments found within tumors and biofilms. Notable
examples include histidine-rich 3IH3 antimicrobial peptides that adopt a-helical membrane-disrupting conformations under acidic
conditions, and C16-VVAEEE nanofibers forming tumor-localized hydrogels for extended drug retention. Redox-responsive platforms
exploit sulfur/selenium-based moieties (thioethers, disulfides) undergoing ROS or GSH-mediated transformations for oxidative-
environment triggered destabilization, exemplified by mPEG-b-PDTG micelles releasing chemotherapeutics through ROS-induced
sulfoxide conversion. Alternatively, the in vitro stability can be increased through disulfide bonds to avoid premature self-assembly. In
the environment with a high concentration of glutathione (GSH) in tumor cells, the disulfide bonds are reduced and broken, and then self-
assemble into nanofibers through hydrophobic interactions. In this way, tumor-specific activation and targeted therapy can be achieved
while avoiding systemic toxicity. Enzyme-activated SRPNs integrate protease-specific cleavage domains (MMP-2, cathepsin B) for
targeted payload delivery, demonstrated by tumor microenvironment-responsive WINNER nanocapsules exposing therapeutic proteins
through protective shell shedding, and lysosome-sensitive RH-(GFLG)3 nanoparticles for doxorubicin release. Thermoresponsive
architectures employing phase-transitioning peptides (elastin-like polypeptides) exploit LCST/UCST properties to create injectable
depots for sustained therapy, such as endothelial cell-encapsulating CUBES hydrogels and temperature-threshold reconfigurable EBP-
RBP copolymers. Multi-stimuli systems enhance precision through synergistic triggers: pH/enzyme-responsive nanocarriers enable
sequential PEG deshielding and MMP-sensitive linker degradation for enhanced tumor penetration, while ROS/temperature dual-
responsive hydrogels combine oxidative dissolution with thermogelation for localized chemoimmunotherapy. In biomedical applications,
SRPNs demonstrate remarkable versatility. Drug delivery platforms achieve tumor-specific accumulation through size-switchable
nanoparticles or charge-reversal micelles, significantly enhancing therapeutic indices compared to conventional therapies while
minimizing systemic toxicity. Bioimaging innovations employ enzyme-activated probes (TER-SA) maintaining near-infrared
fluorescence in tumors, or acid-triggered peptide-porphyrin conjugates switching between diagnostic nanoparticles and therapeutic
nanofibers. Antimicrobial SRPNs utilize infection-associated acidity to activate membranolytic peptides (3IH3, F5) or enzymatically
cleavable polyelectrolytes (PTPMN), effectively eradicating resistant biofilms with minimized off-target effects. Chronic wound repair
benefits from ROS-scavenging hydrogels mitigating inflammation, MMP-responsive matrices promoting angiogenesis, and
thermosensitive depots releasing growth factors to accelerate collagen remodeling, achieving over 90% wound closure rates in
diabetic models. Despite these advances, SRPN translation faces challenges including the limited functional diversity of natural amino
acid building blocks, unpredictable biological interactions in complex systems, and difficulty in balancing stimulus responsiveness with
material stability. Future development requires the integration of non-canonical amino acids, machine learning-guided peptide design,
and biomimetic dynamic networks for programmable multistimuli systems. Progress in scalable manufacturing, immunocompatibility
optimization, and real-time biodistribution monitoring will bridge the gap between laboratory innovation and clinical implementation.
Through the convergence of peptide engineering, systems biology, and precision medicine, SRPNs promise to revolutionize therapeutic
paradigms in oncology, antimicrobial resistance, and regenerative medicine, ultimately enabling personalized interventions tailored to
pathological microenvironments.
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