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Figure 1 Schematic of the self-healing ability of hydrogels
composed of antigen peptide-displaying M13 phages and
antibody-immobilized gold nanoparticles.
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Figure 2 Self-healing of the hybrid hydrogels. (a) Photos of
the hydrogels during each self-healing process. (b) Rupture

forces of the original, ruptured, and healed hydrogels.

U CHREEMIE L C b SR IR 8 T LARE © L 2Bt S 9™ (Figure 2b $548) | FEAMTHEWT L T
D T L D HERR STz, MRWTEE TS L ORI & A CHLRR OREEIR A N2, 2 BElA ¥ 2 —
2 v L7, ZOREHR., B CITEBE T2 B T2 2 LN TERWIZEBEE STV DR
AR SN (M2at) , EEEBIEAEBIRMETM 21T > 72K, AU PF 0 90%FE



FCHENEIET D Z Enbho7 (Figure 2b KEHR) . AKoa K uidst ki1 & HA 7
7= VRIEDRTF R EORRNPAHEER 2RI SN D o, —EE L TH B O A
ERLTOME LI b D RSN D, XTTF FE b WBAR Y 7 — D2 VW HZE120%
COBEBIEIIBEINT, FoFE N E T RS X0 T & itk o Z L R i oG &
L CEERLEMER, & /i34 P L oERBICEINICERILL TS Z &R
ool (F—XIIRET) . 2Oy NI —I#EE 7 T 7 VRN LT-RER #iEo# RN
DIKFIHIFEAERLNT, MEICBESNLTHWD ZLBAHLNE ST,

— 5T AMEETIE TR, BE O EIZBEREE R Z RN 5720, RER TS sRERD %
BET D Z & TE R0 (Figure3a) . £ D72 AR N &S 572, kkx IEE R 2 LT,
CHETORMNE, HA 7 7 —VIREDIK TR 7V OMER T 28 Z ERbno Tnd i),
b 9 — DD T D447 /R F IR EE MBI R L (2 5 2 5 2 R 2 3l L 72 (Figure3b) . %
DOfER, T/ RAIRED EAITREDIR T 48 Z & Rbnole, Ziuk, FHE LTS
&T 7 RiTN, RE LRI TEGE (Z0HAIFET /i TEAEROBHEITHY) MET
THED, FERE LU THREMET Lo E#HESND, ZOBDERIR L, &7 /K- IRE % &R
JEE LTEEZIT o TR, MEDEL L TIEW S 00, ZERIICHEZRIESE5 2 LT
7= (Figure 3c) ,

U EORERIL, Ea T LRICESEHEINZ T 7 — Y LHRBEEAET /Ri1 L oJEdtg
fEE A REIC LR R AR 2RI LR TH Y, BRBEEATRER Y 7 —U A Frsn
ERTEES 52 L3 T&E T,

(a) 70 (b) 30 {c) 20

60 f 100 2sf

sol " 15| 1150
z = 3
E 40} s E £ 1 3
° 015 o 10 {100 §
2 30 50 I 2 e T
Llc.) ® LE 10 uo_ S

20

5t 50
10 5

) S 0..|i| ol .. 1

0 1 2 3 4 5 10 25 50 0o 1 2 3 4 5
Cycle [HA-GNP] (nM) Cycle

Figure 3 Indentation tests of the hydrogels. (a) Rupture forces of the hydrogels after 5 healing cycles. ([HA-
phage]=0.75 wt%, [Antibody-immobilized GNP]=10 nM). (b) Rupture forces of the hydrogels with
different concentrations of HA-GNPs. (c) Rupture forces of the hydrogels after 5 healing cycles. ([HA-
phage]=0.1 wt%, [Antibody-immobilized GNP]=25 nM).



