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Fig. S1 SEM images of a) NH,-MIL-101 (Fe), b) GEM-DVDMS@NH,-MIL-101 (Fe), ¢)
TpPa-1, (d) NH,-MIL-101 (Fe)@TpPa-1, e) NRP2-GEM-DVDMS/NH,-MIL-101
(Fe)@TpPa-1, f) TEM image of NH,-MIL-101(Fe). Different weight ratios of NH>-MIL-101
(Fe)@TpPa-1: (g) 15.75 mg Tp, 12 mg Pa-1, (h) 31.5 mg Tp, 24 mg Pa-1, 1) 47.25 mg Tp, 36
mg Pa-1, j) 63mg Tp, 48 mg Pa-1, samples were denoted as NH>-MIL-101(Fe)@TpPa-1-1,
NH>-MIL-101(Fe)@TpPa-1-2, NH>-MIL-101(Fe)@TpPa-1-3, NH>-MIL-101(Fe)@TpPa-1-4,
respectively. The weight of NH>-MIL-101(Fe) was fixed at 30 mg.
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Fig. S2 a) Standard curve of GEM at different concentrations. b) Standard curve of DVDMS
at different concentrations.



Fig. S3 TEM image of GDMCN2 stability in PBS.

Fig. S4 In vitro cumulative release profiles of a) DVDMS and b) GEM.
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Fig. S5 Intracellular TEM images of PANC-1/GEM cells incubated with a) PBS b) GDMC,
and c) GDMCN2 following 1 h of incubation.
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Fig. S6 Flow cytometric analysis of PANC-1/GEM cells following incubation with GDMCN?2
for Oh, 1h, 2h, 4h, 8h, and 12h.
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Fig. S7 Flow cytometer analysis after various treatments.
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Fig. S8 Red fluorescence intendity in PANC-1/GEM cells stained with AM-PI under different

treatment.
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Fig. S9 Green fluorescence intendity in PANC-1/GEM cells stained with DCFH-DA under

different treatment.
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Fig. S10 CLSM images of PANC-1/GEM cells stained with JC-1 following Control, US,
DVDMS+US, and GDMCN2+US group.
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Fig. S11 a) Protein expression levels of XPB1S and LC3 in PANC-1/GEM cells with
different treatments. b and ¢) Quantitative analysis of XBP1S and LC3 proteins
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Fig. S12 CLSM image of cell immunofluorescence in PANC-1/GEM cells treated with
various treatments. a) ATFG6 protein, b) ERN1 protein.
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Fig. S13 Autophagy-lysosomes in TEM images of PANC-1/GEM cells after GDMCN?2
combined with US treatment.
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Fig. S14 Green fluorescence intendity in PANC-1/GEM cells stained with y-H2A. X antibody

under different treatment.
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Fig. S15 RT-qPCR relative expression levels of DNA repair-related genes.
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Fig. S16 RT-qPCR relative expression levels of cell proliferation-related genes.
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Fig. S17 Green fluorescence intendity in PANC-1/GEM cells stained with ThiolTracker

Violet under different treatment.
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Fig. S18 Ferroptosis-associated Western Blot results.
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Fig. S19 Green fluorescence intendity in PANC-1/GEM cells stained with GPX4 antibody

under different treatment.
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Fig. S20 Green fluorescence intendity in PANC-1/GEM cells stained with BODIPY C11

under different treatment.
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Fig. S21 Green fluorescence intendity in PANC-1/GEM cells stained with LiperFluo under

different treatment.
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Fig. S22 a and b)Hemolysis assay of GDMCN?2 in different concentration.
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Fig. S23 Representative digital images of mice from each group within 14 days.
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Fig. S24 Tumor tissue isolated from different treatment groups.
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Fig. S25 Images demonstrate TOM20 a) immunofluorescence and b) immunohistochemistry of

tumors collected on day 14 of different therapies.

11



WILEY-VCH

Control us GDCMN2 GDCMN2 +

Heart

Liver

Spleen

Lung

Kidney

Skin

Muscle

Cerebrum

.

Fig. S26 H&E staining of normal tissues from different treatment group.

Table S1. The EDS element analysis of different samples.

Element Fe Weight (%) Fe Atom (%)
NH>-MIL-101 Fe 31.66 10.11
NH>-MIL-101(Fe)@TpPa-1-1 9.22 2.37
NH>-MIL-101(Fe)@TpPa-1-2 5.70 1.41
NHz-MIL-101(Fe)@TpPa-1-3 2.79 0.67
NH>-MIL-101(Fe)@TpPa-1-4 2.00 0.48

Table S2. The weight of the nude mice

Markers

Weight(9) DAY O DAY2 DAY4 DAY6 DAYS8 DAY 10 DAY 12 DAY 14

Time

(D-1 17.8 17.9 17.9 16.3 17.8 18.6 18.5 18.6
(I-2 19.7 19.7 20.1 19.9 19.3 19.7 20.1 20
(-3 19.3 19.3 16 17.3 19.2 20 19.9 19.8
(-4 21.3 21.2 21.2 19 20.2 20.2 20 19.8
(-5 20.9 20.9 21.2 20.9 20.8 215 21.3 21.2
(In-1 20.4 20.7 21.2 224 22.1 19.6 19.7 19.5

12
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(-2 226 225 225 222 21.6 21.7 21.5 21.3
(-3 208 214 213 211 20.7 20.2 21.1 20
(-4 195 197 212 20 19.7 19.2 19.6 195
(-5 199 202 204 206 21.6 21.9 21.6 21.4
am-1 201 202 199 199 20.5 20.3 20.4 20.3
am-2 202 207 209 214 21.6 21.2 21.2 21.2
am-3 213 214 207 209 21.3 20.7 20.8 20.7
(am-4 199 196 201 205 20.5 20.4 20.3 20.4
a5 211 212 21 21.6 21.2 20.9 20.8 20.7
avy-1 206 211 21 21.1 21.3 21.4 21.3 21.2
v)2 199 205 196 199 19.3 18.8 18.6 18.6
(V)3 161 165 17 16.8 16.8 16.8 16.8 17
(avy-4 212 212 213 211 20.8 20.7 20.8 20.7
(IV)-5 19 193 193 192 19 19 19.2 195
(V-1 201 195 193  19.2 19.3 19.4 19.6 19.7
(V)-2 19 191 187 186 19 19 18.6 18.5
(V)3 198 196 186 184 20 19.7 19.6 19.6
(V)-4 20 201 194 194 18.2 16.9 16.5 16.4
V)5 17.9 20 195 189 17.8 17.6 175 17.4
(vi)-1 191 196 198 184 18.8 185 18.4 18.3
(V2 192 197 202 192 19.3 19.8 19.7 195
(V)3 185 184 194 192 19.9 20.2 20.1 20.2
(V-4 202 203 202 207 20.7 20.8 20.7 20.6
(V5 175 178 182 185 19.1 19.1 19.2 19.2
(Vi)-1 194 195 184 176 17.7 175 17.4 175
(vip2 216 203 198 192 18.8 18.7 18,5 18.6
(VI)-3 204 205 197 194 18.6 18.6 18.6 185
(VI)-4 203 207 205 202 20.8 20.5 20.3 20.1
(VI)-5 189 189 188 182 18.8 18.6 18.7 18.7

PANC-1/GEM tumor-bearing nude mice were randomly divided into seven groups: (i) PBS,
(i1) US, (iii) GEM, (iv) DVDMS, (V) DVDMS+US, (VI) GDMCN2, (Vi) GDMCN2+US.

Table S3. Biochemical blood analysis of the mice treated after different treatments
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WBC RBC HGB PLT MCV MCH MCHC
Markers (1079/L)  (10M2/L)  (g/lL)  (107MM1L) (L) (pg)  (g/L)
(I)-1 6.5 7.5 95 17.53 484 126 261
(I)-2 6.5 6.21 7.9 18.01 478 127 266
(1)-3 5 6.73 9 25.01 51 133 262
(1)-4 9.7 7.36 9.7 16.53 477 131 276
(1)-5 6.1 7.66 10.2 12.71 486 133 274
(1-1 10.9 8.03 10.6 11.22 485 132 272
(I1)-2 6.5 6.98 9.7 26.12 514 138 27
(1)-3 6.4 8.41 12.3 3241 526 146 278
(11)-4 45 6.98 9.5 15.03 505 136  26.9
(1)-5 4.5 7.95 11.2 16.41 5.2 14 27.1
(II)-1 4.5 7.69 11.2 23.71 511 145 285
(IID)-2 10 7.18 10 15.44 497 139 28
(III)-3 5.4 7.91 10.3 29.21 483 13 26.9
(III)-4 36 9.53 12.4 7.24 448 13 29.1
(II)-5 2.5 8.8 13.2 12.14 511 15 29.3
(IV)-1 3 6.81 9.7 5.78 498 142 286
(IV)-2 7.4 8.58 11.9 8.09 487 138 285
(IV)-3 4.4 8.9 13.5 26.46 504 151 301
(IV)-4 5.5 10.58 15 17.22 466 141 304
(IV)-5 4.1 9.52 14.7 12.13 499 154 309
(V)-1 4 8.35 13.5 12.29 523 161 309
(V)-2 3.3 9 13.7 8.45 491 152 31
(V)-3 5.3 9.53 14 10.09 477 146 308
(V)-4 2.4 9.27 13.4 9.19 469 144 308
(V)-5 4.2 9.1 14.4 8.58 527  15.8 30
(VI)-1 3.5 9.33 14.3 18.06 506 153 302
(VI)-2 6 8.43 12.8 16.25 493 151 308
(VD)-3 3.2 8.94 13.2 10.78 486 147 304
(VI)-4 5.4 9.31 13.7 13.01 488 147 301
(VI)-5 3.8 9.12 13.8 10.89 497 151 304
(VID)-1 3.8 9.12 13.8 10.89 497 151 304
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(VID)-2 7.2 9.16 13.5 28.03 492 147 30

(VID)-3 3.4 8.7 13.3 15.45 505 152 302
(VID)-4 2.5 9.08 13.7 21.12 4.93 15 30.6
(VID)-5 7.1 7.28 135 12.89 584 185 317

PANC-1/GEM tumor-bearing nude mice were randomly divided into seven groups: (i) PBS,
(i) US, (iii)) GEM, (iv) DVDMS, (V) DVDMS+US, (VI) GDMCN2, (Vi) GDMCN2+US.
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