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Table S1. Compositions of multifunctional PAA, PT-DA/PAA and PT-DA/PAA/rGO-PDA hydrogels.
	Hydrogels
	PT-DA
(g)
	AA
(g)
	rGO-PDA
(g)
	FeCl3.6H2O
(g)
	APS
(g)
	H2O
(mL)

	PAA
	-
	10
	-
	0.025
	0.05
	90

	PT-DA 0.5/PAA
	0.5
	10
	-
	0.025
	0.05
	90

	PT-DA 1/PAA
	1
	10
	-
	0.025
	0.05
	90

	PT-DA 1.5/PAA
	1.5
	10
	-
	0.025
	0.05
	90

	PT-DA 2/PAA
	2
	10
	-
	0.025
	0.05
	90

	PT-DA 2.5/PAA
	2.5
	10
	-
	0.025
	0.05
	90

	PT-DA 2/PAA/rGO-PDA 0.025
	2
	10
	0.025
	0.025
	0.05
	90

	PT-DA 2/PAA/rGO-PDA 0.05
	2
	10
	0.05
	0.025
	0.05
	90

	PT-DA 2/PAA/rGO-PDA 0.075
	2
	10
	0.075
	0.025
	0.05
	90

	PT-DA 2/PAA/rGO-PDA 0.1
	2
	10
	0.1
	0.025
	0.05
	90




Table S2. Comparison of multifunctional performance between the proposed mussel-inspired hydrogel and the existing hydrogels.
	Hydrogel network
	Maximum strain
(%)
	Skin adhesion
(kPa)
	Conductivity
(S m-1)
	Gauge factor
	Self-healing time
(s)
	Refs

	PT-DA/PAA/rGO-PDA conductive hydrogel
	2000%
	85 a
	0.56
	3.44 (0–150%)
8.43 (150-650%)
14.64 (650–1000%)
	2c
	This work

	Poly(acrylic acid)/
Cellulose nanocrystals/ Tannic acid
	2952%
	5a
	–
	0.23 (0–40%)
4.90 (65–75%)
	600d
(10 min)
	[1]

	PAA-rGO/PDA
	600%
	–
	–
	0.31(100%) 1.32(500%)
	14400d
(4 h)
	[2]

	Acrylamide/
N-(3-aminopropyl) methyl acrylamide hydrochloride/PDA/rGO
	1156.9%
	8.2b
	0.12
	5.4 (100%)
	1.21c
	[3]

	Poly(acrylic acid)/
Tannic acid/
Hemicellulose
	5600%
	8.5a
	0.025
	–
	7200d
(2 h)
	[4]

	P(MArg-FHVI-AA)
	2613%
	37b
	0.39
	1.6 (100%)
3.7 (200%)
	3600d
(1 h)
	[5]

	CPVA/GO-PDA
	1457 %
	35.06b
	0.34
	0.33(0–75%)
0.90(75–150%)
5.52 (150–350%)
10.07(350-500%)
	–
	[6]

	Polyvinyl alcohol (PVA)/
Poly(dopamine)/
Carbon nanotube(CNT)
	–
	45.6a
	–
	1.08(0–100%)
1.04(100–200%) 1.35 (200–300%)
	5c
	[7]

	Nano-polydopamine/
Reinforced hemicellulose
	100%
	4.1b
	0.36
	1.04(0–45%)
	–
	[8]

	Poly(vinyl alcohol)/ Pectin/Tannic acid
	–
	55a
	4.7
	0.4 (0–600 %)
2.5 (1400–2000 %)
	3c
	[9]

	PDA/sodium alginate/
Polyacrylamide
	–
	24.5a
	–
	–
	–
	[10]

	GO-PVA-PAA-N-hydroxysuccinimide ester (NHS ester) 
	200%
	60b
	2.6
	–
	–
	[11]

	Polyacrylamide/sodium alginate/EGaIn-CNT
	2200%
	9.45b
	94
	4.8 (0–200%)
12.7 (200–600%)
	1200
(20 min)
	[12]

	poly(acrylic acid-co-acrylamide)/amylopectin
	1089%
	21.16b
	0.49
	3.91 (250%)
8.82 (1000%)
	-
	[13]

	PAA- NHS ester/gelatin
	1600%
	120 a
	–
	–
	–
	[14]


aMaximum adhesion strength in normal adhesion test
bMaximum adhesion strength in lap-shear test
cRecovery time for electrical properties during self-healing process
dRecovery time for mechanical properties (> 90 % of recovery ratio) during self-healing process
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Fig. S1. (A) synthesis of pectin-dopamine conjugation (PT-DA), (B) 1H NMR spectra of pectin, dopamine, and PT-DA conjugate, and (C) FT-IR spectra of pectin, dopamine, and PT-DA conjugate. 
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Fig. S2. XRD patterns of (A) GO and (B) rGO-PDA
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Fig. S3. XPS Spectra recorded for the C 1s fitting in (A) GO and (B) rGO-PDA
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Fig. S4. Cross-sectional SEM images of (A) PAA, (B) PT-DA/PAA, and (C) PT-DA/PAA/rGO-PDA hydrogels.
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Fig. S5. (A) Photograph showing the PT-DA/PAA hydrogels exhibiting extraordinary mechanical properties. (B) Tensile stress–strain curves of PT-DA/PAA hydrogels as a function of PT-DA. 
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Fig. S6.  Adhesion curve of the PPGP hydrogel against different substrates.
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Fig. S7. Mechanical self-healing properties of the PPGP hydrogels. (A) Photographs demonstrating the mechanical self-healing ability of the PPGP hydrogels for different contact durations (5 and 60 minutes). (B) Stress–strain curves of the original and recovered hydrogel samples with different contact times (30, 60, and 120 minutes). (C) Mechanical self-healing efficiency of the PPGP hydrogel as a function of contact time. The self-healing efficiency is defined as the ratio of fracture strength between recovered and original hydrogels.
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