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Table 1. . 

Name -  Name -  

Human FSP1-1 TCCACTTTATTTGTTTGTTTG Human NRF2-1 CCAGTGGATCTGCCAACTACT 

Human FSP1-2 CTTTATTTGTTTGTTTGTTTA Human NRF2-2 ATGCCCTCACCTGCTACTTTA 

Mouse FSP1-1 CCACGCTGGCCTGCATGCCAA Mouse NRF2-1 TACTCCCAGGTTGCCCACATT 

Mouse FSP1-2 GCTGGCCTGCATGCCAATGTT Mouse NRF2-2 GCAAGTTTGGCAGGAGCTATT 

Human FTH1-1 TTGTCTTTGAGGTCTTGGGAT Human SLC7A11-1 TGTTTGCTGTCTCCAGGTTAT 

Human FTH1-2 GGCTATCTTCCAGATTCCTTA Human SLC7A11-2 TGGCAGTTGCTGGGCTGATTT 

Mouse FTH1-1 GAAGCTGGCATGGCAGAATAT Mouse SLC7A11-1 CTGGGTGGAACTGCTCGTAAT 

Mouse FTH1-2 GGCAGAATATCTCTTTGACAA Mouse SLC7A11-2 AGACCTCTATAGTCTTCTAAA 

Human GPX4-1 CCGCCTTTGCCGCCTACTGAA Human FPN ATCATGTAAGCTGCAGGTAGA 

Human GPX4-2 CACCGTCTCTCCACAGTTCCT Human LCN2 AGTTCACGCTGGGCAACATTA 

Mouse GPX4-1 GGAGCCCATTCCTGAACCTTT Mouse FPN GCAAATCAGTGAGTCTGTATA 

Mouse GPX4-2 GGACGCCAAAGTCCTAGGAAA Mouse LCN2 AGGACTCAACTCAGAACTTGA 

NT GTCTCCACGCGCAGTACATTT 



Table 2.  

Name -  

Human miFSP1-F-1 TGCTGCAAACAAACAAATAAAGTGGAGTTTTGGCCACTGACTGACTCCACTTTTTGTTTGTTTG 

Human miFSP1-R-1 CCTGCAAACAAACAAAAAGTGGAGTCAGTCAGTGGCCAAAACTCCACTTTATTTGTTTGTTTGC 

Human miFSP1-F-2 TGCTGTAAACAAACAAACAAATAAAGGTTTTGGCCACTGACTGACCTTTATTTTTGTTTGTTTA 

Human miFSP1-R-2 CCTGTAAACAAACAAAAATAAAGGTCAGTCAGTGGCCAAAACCTTTATTTGTTTGTTTGTTTAC 

Mouse miFSP1-F-1 TGCTGTTGGCATGCAGGCCAGCGTGGGTTTTGGCCACTGACTGACCCACGCTGCTGCATGCCAA 

Mouse miFSP1-R-1 CCTGTTGGCATGCAGCAGCGTGGGTCAGTCAGTGGCCAAAACCCACGCTGGCCTGCATGCCAAC 

Mouse miFSP1-F-2 TGCTGAACATTGGCATGCAGGCCAGCGTTTTGGCCACTGACTGACGCTGGCCTATGCCAATGTT 

Mouse miFSP1-R-2 CCTGAACATTGGCATAGGCCAGCGTCAGTCAGTGGCCAAAACGCTGGCCTGCATGCCAATGTTC 

Human miFTH1-F-1 TGCTGATCCCAAGACCTCAAAGACAAGTTTTGGCCACTGACTGACTTGTCTTTGGTCTTGGGAT 

Human miFTH1-R-1 CCTGATCCCAAGACCAAAGACAAGTCAGTCAGTGGCCAAAACTTGTCTTTGAGGTCTTGGGATC 

Human miFTH1-F-2 TGCTGTAAGGAATCTGGAAGATAGCCGTTTTGGCCACTGACTGACGGCTATCTCAGATTCCTTA 

Human miFTH1-R-2 CCTGTAAGGAATCTGAGATAGCCGTCAGTCAGTGGCCAAAACGGCTATCTTCCAGATTCCTTAC 

Mouse miFTH1-F-1 TGCTGATATTCTGCCATGCCAGCTTCGTTTTGGCCACTGACTGACGAAGCTGGTGGCAGAATAT 

Mouse miFTH1-R-1 CCTGATATTCTGCCACCAGCTTCGTCAGTCAGTGGCCAAAACGAAGCTGGCATGGCAGAATATC 

Mouse miFTH1-F-2 TGCTGTTGTCAAAGAGATATTCTGCCGTTTTGGCCACTGACTGACGGCAGAATCTCTTTGACAA 

Mouse miFTH1-R-2 CCTGTTGTCAAAGAGATTCTGCCGTCAGTCAGTGGCCAAAACGGCAGAATATCTCTTTGACAAC 

Human miGPX4-F-1 TGCTGTTCAGTAGGCGGCAAAGGCGGGTTTTGGCCACTGACTGACCCGCCTTTCGCCTACTGAA 

Human miGPX4-R-1 CCTGTTCAGTAGGCGAAAGGCGGGTCAGTCAGTGGCCAAAACCCGCCTTTGCCGCCTACTGAAC 

Human miGPX4-F-2 TGCTGAGGAACTGTGGAGAGACGGTGGTTTTGGCCACTGACTGACCACCGTCTCCACAGTTCCT 

Human miGPX4-R-2 CCTGAGGAACTGTGGAGACGGTGGTCAGTCAGTGGCCAAAACCACCGTCTCTCCACAGTTCCTC 

Mouse miGPX4-F-1 TGCTGAAAGGTTCAGGAATGGGCTCCGTTTTGGCCACTGACTGACGGAGCCCACCTGAACCTTT 

Mouse miGPX4-R-1 CCTGAAAGGTTCAGGTGGGCTCCGTCAGTCAGTGGCCAAAACGGAGCCCATTCCTGAACCTTTC 

Mouse miGPX4-F-2 TGCTGTTTCCTAGGACTTTGGCGTCCGTTTTGGCCACTGACTGACGGACGCCAGTCCTAGGAAA 

Mouse miGPX4-R-2 CCTGTTTCCTAGGACTGGCGTCCGTCAGTCAGTGGCCAAAACGGACGCCAAAGTCCTAGGAAAC 

Human miNRF2-F-1 TGCTGAGTAGTTGGCAGATCCACTGGGTTTTGGCCACTGACTGACCCAGTGGATGCCAACTACT 

Human miNRF2-R-1 CCTGAGTAGTTGGCATCCACTGGGTCAGTCAGTGGCCAAAACCCAGTGGATCTGCCAACTACTC 

Human miNRF2-F-2 TGCTGTAAAGTAGCAGGTGAGGGCATGTTTTGGCCACTGACTGACATGCCCTCCTGCTACTTTA 

Human miNRF2-R-2 CCTGTAAAGTAGCAGGAGGGCATGTCAGTCAGTGGCCAAAACATGCCCTCACCTGCTACTTTA 

Mouse miNRF2-F-1 TGCTGAATGTGGGCAACCTGGGAGTAGTTTTGGCCACTGACTGACTACTCCCATTGCCCACATT 

Mouse miNRF2-R-1 CCTGAATGTGGGCAATGGGAGTAGTCAGTCAGTGGCCAAAACTACTCCCAGGTTGCCCACATTC 

Mouse miNRF2-F-2 TGCTGAATAGCTCCTGCCAAACTTGCGTTTTGGCCACTGACTGACGCAAGTTTCAGGAGCTATT 

Mouse miNRF2-R-2 CCTGAATAGCTCCTGAAACTTGCGTCAGTCAGTGGCCAAAACGCAAGTTTGGCAGGAGCTATTC 

Human miSLC7A11-F-1 TGCTGATAACCTGGAGACAGCAAACAGTTTTGGCCACTGACTGACTGTTTGCTCTCCAGGTTAT 

Human miSLC7A11-R-1 CCTGATAACCTGGAGAGCAAACAGTCAGTCAGTGGCCAAAACTGTTTGCTGTCTCCAGGTTATC 

Human miSLC7A11-F-2 TGCTGAAATCAGCCCAGCAACTGCCAGTTTTGGCCACTGACTGACTGGCAGTTTGGGCTGATTT 

Human miSLC7A11-R-2 CCTGAAATCAGCCCAAACTGCCAGTCAGTCAGTGGCCAAAACTGGCAGTTGCTGGGCTGATTTC 

Mouse miSLC7A11-F-1 TGCTGATTACGAGCAGTTCCACCCAGGTTTTGGCCACTGACTGACCTGGGTGGCTGCTCGTAAT 

Mouse miSLC7A11-R-1 CCTGATTACGAGCAGCCACCCAGGTCAGTCAGTGGCCAAAACCTGGGTGGAACTGCTCGTAATC 

Mouse miSLC7A11-F-2 TGCTGTTTAGAAGACTATAGAGGTCTGTTTTGGCCACTGACTGACAGACCTCTAGTCTTCTAAA 



Mouse miSLC7A11-R-2 CCTGTTTAGAAGACTAGAGGTCTGTCAGTCAGTGGCCAAAACAGACCTCTATAGTCTTCTAAAC 

Human miFPN-F TGCTGTCTACCTGCAGCTTACATGATGTTTTGGCCACTGACTGACATCATGTACTGCAGGTAGA 

Human miFPN-R CCTGTCTACCTGCAGTACATGATGTCAGTCAGTGGCCAAAACATCATGTAAGCTGCAGGTAGAC 

Mouse miFPN-F TGCTGTATACAGACTCACTGATTTGCGTTTTGGCCACTGACTGACGCAAATCAGAGTCTGTATA 

Mouse miFPN-R CCTGTATACAGACTCTGATTTGCGTCAGTCAGTGGCCAAAACGCAAATCAGTGAGTCTGTATAC 

Human miLCN2-F TGCTGTAATGTTGCCCAGCGTGAACTGTTTTGGCCACTGACTGACAGTTCACGGGGCAACATTA 

Human miLCN2-R CCTGTAATGTTGCCCCGTGAACTGTCAGTCAGTGGCCAAAACAGTTCACGCTGGGCAACATTAC 

Mouse miLCN2-F TGCTGTCAAGTTCTGAGTTGAGTCCTGTTTTGGCCACTGACTGACAGGACTCATCAGAACTTGA 

Mouse miLCN2-R CCTGTCAAGTTCTGATGAGTCCTGTCAGTCAGTGGCCAAAACAGGACTCAACTCAGAACTTGAC 

miNT-F TGCTGAAATGTACTGCGCGTGGAGACGTTTTGGCCACTGACTGACGTCTCCACGCAGTACATTT 

miNT-R CCTGAAATGTACTGCGTGGAGACGTCAGTCAGTGGCCAAAACGTCTCCACGCGCAGTACATTTC 



Table 3.  

Name Primer sequence -  Name Primer sequence -  

AAV-F TGCATGACCAGGCTCAGCTA AAV-R GACAGGGAAGGGAGCAGTG 

Mouse RELA-F TGCGATTCCGCTATAAATGCG Mouse RELA-R ACAAGTTCATGTGGATGAGGC 

Human GAPDH-F ATTTGGTCGTATTGGGCG Human GAPDH-R CTCGCTCCTGGAAGATGG 

Mouse GAPDH-F TCACCACCATGGAGAAGGC Mouse GAPDH-R GCTAAGCAGTTGGTGGTGCA 

Human FSP1-F GTGAGCGGGTGAGCAATCT Human FSP1-R CTTGATGCCGGTGCAGAGAA 

Human FTH1-F CCCCCATTTGTGTGACTTCAT  Human FTH1-R GCCCGAGGCTTAGCTTTCATT 

Human GPX4-F GAGGCAAGACCGAAGTAAACTAC Human GPX4-R CCGAACTGGTTACACGGGAA 

Human NRF2-F TCAGCGACGGAAAGAGTATGA Human NRF2-R CCACTGGTTTCTGACTGGATGT 

Human SLC7A11-F GCGTGGGCATGTCTCTGAC Human SLC7A11-R GCTGGTAATGGACCAAAGACTTC 

Human FPN-F CACAACCGCCAGAGAGGATG Human FPN-R CACATCCGATCTCCCCAAGT 

Human LCN2-F CCCGCAAAAGATGTATGCCA Human LCN2-R CTCACCACTCGGACGAGGTA 

Mouse FSP1-F CTGCCTACCGCAGTGCATT Mouse FSP1-R ACGCCATCATTTCTGCCCA 

Mouse FTH1-F CAAGTGCGCCAGAACTACCA Mouse FTH1-R GCCACATCATCTCGGTCAAAA 

Mouse GPX4-F GATGGAGCCCATTCCTGAACC Mouse GPX4-R CCCTGTACTTATCCAGGCAGA 

Mouse NRF2-F TCTTGGAGTAAGTCGAGAAGTGT Mouse NRF2-R GTTGAAACTGAGCGAAAAAGGC 

Mouse SLC7A11-F GGCACCGTCATCGGATCAG Mouse SLC7A11-R CTCCACAGGCAGACCAGAAAA 

Mouse FPN-F TGGAACTCTATGGAAACAGCCT Mouse FPN-R TGGCATTCTTATCCACCCAGT 

Mouse LCN2-F TGGCCCTGAGTGTCATGTG Mouse LCN2-R CTCTTGTAGCTCATAGATGGTGC 

Mouse Ki67-F ATCATTGACCGCTCCTTTAGGT Mouse Ki67-R GCTCGCCTTGATGGTTCCT 

Mouse TIM-3-F ACTCTACCTACATCTGGGACACT Mouse TIM-3-R TCTCCTTTGTTGAGATCGCCC 

Mouse CD34-F TTCCTGATGAACCGTCGCAG Mouse CD34-R TGGTAAGCAGGGTTGTGAGG 

Mouse CD38-F TTTAGCCAGGTGTCTGGGGA Mouse CD38-R AAGTGCTTCGTGGTAGGCTC 

Mouse CD133-F CCTTGTGGTTCTTACGTTTGTTG Mouse CD133-R CGTTGACGACATTCTCAAGCTG 

Mouse CD44-F TCGATTTGAATGTAACCTGCCG Mouse CD44-R CAGTCCGGGAGATACTGTAGC 

Mouse ALDH1-F GGAATACCGTGGTTGTCAAGCC Mouse ALDH1-R CCAGGGACAATGTTTACCACGC 

Mouse Tyrp1-F ACTTGATGGGATCCAGAAGC Mouse Tyrp1-R CTGATTGGTCCACCCTCAGT 
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Figure 1. Cells were transfected by various plasmids  
overnight, then incubated with or without 50 g/mL FeNPs for 24, 48, 72 h.  

 
 

SP1; miFTH1, pDMP-miFTH1; miNRF2,  
pDMP-miNRF2; miGPX4, pDMP-miGPX4; miSLC7, pDMP-miSLC7A11. -1, -miR1; -2, miR2 (two miRs were  
designed for each target gene).
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Figure  2.               
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Figure 3. Cells were transfected by various plasmids  
overnight,  then  incubated  with  or  without  50 g/mL  FeNPs  for  24,  48,  72  h.   Representative  images  of  
AO&EB-stained cells. The cell viability detected by the CCK8 assay. All values are mean s.d. (n = 3 wells).  
Red,  orange,  and  blue  respectively  represents  the  statistical  significance  obtained  by  comparing  the  data  of  all  
other  groups  with  pDMP-NT  at  24  h,  48  h,  and  72  h.  miFSP1,  pDMP-miFSP1;  miFTH1,  pDMP-miFTH1;  
miNRF2, pDMP-miNRF2; miGPX4, pDMP-miGPX4; miSLC7, pDMP-miSLC7A11. -1, -miR1; -2, miR2 (two  
miRs were designed for each target gene).
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Figure  4.          Cells  were  transfected  by  various  
plasmids overnight, then incubated with or without 50 g/mL FeNPs for 24, 48, 72 h. Representative images of  
AO&EB-stained cells. The cell viability detected by the CCK-8 assay. All values are mean s.d. (n = 3 wells).  
Red, orange, and blue respectively represents the statistical significance obtained by comparing the data of all  
other  groups  with  pDMP-NT  at  24  h,  48  h,  and  72  h.  miFSP1,  pDMP-miFSP1;  miFTH1,  pDMP-miFTH1;  
miNRF2, pDMP-miNRF2; miGPX4, pDMP-miGPX4; miSLC7, pDMP-miSLC7A11. -1, -miR1; -2, miR2 (two  
miRs were designed for each target gene).
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Figure 5.  
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Figure 6.  
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Figure 7. The mRNA levels of FSP1, FTH1, NRF2,
GPX4, and SLC7A11 were analyzed by RT-qPCR in six cell lines (BGC823, GES-1, HepG2,
HL7702, KG-1a, and WEHI-3). All values are mean s.d. (n = 3 wells). All figures use a same set of
symbols. All significant difference is shown with P values. MiR, pDMP-miFSP1, pDMP-miFTH1, pDMP-
miNRF2, pDMP-miGPX4, or pDMP-miSLC7A11.
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Figure 9. Cells were transfected with pDMP-T2/T5/
T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively.
Cells were stained with AO&EB and imaged.
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Figure 10. Cells were transfected with pDMP-T2/T5/
T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively.
Cells were stained with AO&EB and imaged.



lip
o2

00
0

Fe
N

Ps
pD

M
P-

N
T

pD
M

P-
N

T
+F

eN
Ps

pD
M

P-
T2

pD
M

P-
T5

pD
M

P-
T7

pD
M

P-
T2

+F
eN

Ps
pD

M
P-

T5
+F

eN
Ps

pD
M

P-
T7

+F
eN

Ps
MDA-MB-453

Phase Stain Phase Stain Phase Stain
24 h 48 h 72 h

Figure 11. Cells were transfected with
pDMP-T2/T5/T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h,
respectively. Cells were stained with AO&EB and imaged.
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Figure 12. Cells were transfected with pDMP-T2/
T5/T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively.
Cells were stained with AO&EB and imaged.
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Figure 13. Cells were transfected with pDMP-T2/
T5/T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively.
Cells were stained with AO&EB and imaged.
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Figure 14. Cells were transfected with pDMP-T2/
T5/T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively.
Cells were stained with AO&EB and imaged.
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Figure 15. Cells were transfected with pDMP-
T2/T5/T7 overnight. Cells were then cultured with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h,
respectively. Cells were stained with AO&EB and imaged.
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Figure 16.
Cells were transfected with pDMP-T2/T5/T7 overnight. Cells were then cultured

with or without 50 g/mL FeNPs for 24 h, 48 h and 72 h, respectively. All values are mean s.d. (n = 3 wells).
All figures use a same set of symbols.
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Figure 17. Cells were
transfected with pDMP-T7/NT overnight. Cells were then cultured with 50 g/mL FeNPs for 24 h, 48 h and 72 h,
respectively. PBS, cells just transfected by Lipofectamine and treated with phosphate buffered saline (PBS). Cells
were stained with crystal violet at the final concentration of 0.02% (w/v) for 5 min at room temperature. Each
treatment was conducted in triplicates.
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transfected with pDMP-T7/NT overnight. Cells were then cultured with 50 g/mL FeNPs for 24 h, 48 h and 72 h,  
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transfection. Cells were stained with crystal violet at the final concentration of 0.02% (w/v) for 5 min at room  
temperature. Each treatment was conducted in triplicates.
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Figure 19.
The crystal violet-stained cells in Supplementary Figure 17 and 18 were eluted with 0.1 M sodium citrate

in 50% (v/v) ethanol. The absorbance of elution at 585 nm was recorded. All values are mean s.d. (n = 3
wells).
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into 6-well plate and cultured for 2 weeks. Cells were stained with crystal violet at the final
concentration of 0.02% (w/v) for 5 min at room temperature. The stained cells were imaged. Each
treatment was conducted in triplicates.
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Figure  21.                 
   Iron  content  in  tissues.            

         RELA  mRNA  expression  in  tissues.  
All data are presented as mean s.d. (n = 7 mice).
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Figure 25. TEM images of HepG2 and
KG-1a cells after the treatment of DMSO (48 h, 0.1%), FeNPs (48 h, 50 g/mL), Erastin (8 h, 10 ), and
pDMP-T7+FeNPs (FAST; plasmid transfection overnight and then incubated with 50 g/mL FeNPs for 48 h),
respectively. The below outlined images represent the amplified areas (in red box) in up images to show
mitochondria (red arrow).
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Figure 26. Cells
were transfected with various plasmids (pDMP-NT/T5/T7) overnight. The transfected cells were incubated with
50 g/mL FeNPs for 24 h, 48 h, 72 h. For groups treated with inhibitors, the transfected cells were co-incubated
with 50 g/mL FeNPs and indicated inhibitors for 24 h, 48 h, 72 h. Cells were then stained with C11-BODIPY
and imaged by fluorescence microscope. Fer-1 (1 ); DFO (100 ); NAC (1 mM); DFN (a mixture of 1
Fer-1, 100 DFO and 1 mM NAC); BA1 (1 nM); Nec1s (10 ); ZVAD (50 ). Fer-1, ferrostatin-1; DFO,
deferoxamine; NAC, N-acetylcysteine; ZVAD, ZVAD-FMK; Nec1s, Necrostatin-1s; BA1, Bafilomycin A1;
NT, pDMP-NT; T5, pDMP-T5; T7, pDMP-T7.
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Figure  27.       Representative  images  of  A549  and  KG-1a  cells  stained  with  C11-
BODIPY. Cells were transfected with pDMP-NT/T7 overnight and then incubated with 50 g/mL FeNPs for 72  
h.  Cells  were  exposed  to  erastin  (10 )  for  8  h  as  a  positive  control  of  ferroptosis.  For  groups  treated  with  
inhibitors,  the  transfected  cells  were  co-incubated  with  50 g/mL  FeNPs  and  DFN  for  72  h,  and  the  erastin-
treated cell were co-incubated with erastin (10 ) and DFN for 8 h. DFN, a mixture of 1 Fer-1, 100  
DFO and 1 mM NAC. Quantified results of lipid peroxidation. The lipid peroxidation in cells were determined  
by quantitating the fluorescence intensities analyzed by ImageJ software and calculating the ratio of intensity in  
590 to 510 channels (n = 3 images). Fer-1, ferrostatin-1; DFO, deferoxamine; NAC, N-acetylcysteine.
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Figure 28. Representative images of MDA-MB-453 and PANC-1 cells stained with  
C11-BODIPY. Cells were transfected with pDMP-NT/T7 overnight and then incubated with 50 g/mL FeNPs for  
72 h. Cells were exposed to erastin (10 ) for 8 h as a positive control of ferroptosis. For groups treated with  
inhibitors,  the  transfected  cells  were  co-incubated  with  50 g/mL  FeNPs  and  DFN  for  72  h,  and  the  erastin-
treated cell were co-incubated with erastin (10 ) and DFN for 8 h. DFN, a mixture of 1 Fer-1, 100  
DFO and 1 mM NAC. Quantified results of lipid peroxidation. The lipid peroxidation in cells were determined  
by quantitating the fluorescence intensities analyzed by ImageJ software and calculating the ratio of intensity in  
590 to 510 channels (n = 3 images). Fer-1, ferrostatin-1; DFO, deferoxamine; NAC, N-acetylcysteine.
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Figure 29.  
                   

 
 

                Quantified  results  of  lipid  
peroxidation.  The  lipid  peroxidation  in  cells  were  determined  by  quantitating  the  fluorescence  intensities 
analyzed by ImageJ software and calculating the ratio of intensity in 590 to 510 channels (n = 3 images). Fer-1,  
ferrostatin-1; DFO, deferoxamine; NAC, N-acetylcysteine.
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Quantified results of lipid  
peroxidation. The lipid peroxidation in cells were determined by quantitating the fluorescence intensities analyzed  
by  ImageJ  software  and  calculating  the  ratio  of  intensity  in  590  to  510  channels  (n  =  3  images).  Fer-1,  
ferrostatin-1; DFO, deferoxamine; NAC, N-acetylcysteine.
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Figure 31. Cells were infected with rAAV-NT/T5/T7 at the dose of 1 105 vg
per cell for 24 h and then incubated with 50 g/mL FeNPs for another 48 h. For groups treated with inhibitors, the
transfected cells were co-incubated with 50 g/mL FeNPs and indicated inhibitors for 48 h. Two hundred of
treated cells were seeded into 6-well plate and cultured for 2 weeks. At this time, colonies were clearly visible (>
50 cells). Cells were stained with crystal violet at the final concentration of 0.02% (w/v) for 5 min at room
temperature. The stained cells were imaged. Each treatment was conducted in triplicates. Fer-1 (1 ); DFO (100

); NAC (1 ; DFN (a mixture of 1 Fer-1, 100 DFO and 1 NAC); BA1 (1 ; Nec1s (10
); ZVAD (50 ). Fer-1, ferrostatin-1; DFO, deferoxamine; NAC, N-acetylcysteine; ZVAD, ZVAD- ;

Nec1s, Necrostatin-1s; BA1, Bafilomycin A1.



Figure  32.             
                

               
  Quantification  of  Dansylcadaverine  (MDC)  positive  cells  by  fluorescence  microscopy.  

Three  random  fields  representing  100  cells  were  counted.  Data  are  shown  as  mean   s.d  (n  =  3  
biological  replicates).
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Figure 3 .
Cells were transfected with pDMP-T7 (T7) overnight and then incubated with or without

FeNPs for 72 h. Cells treated with Rapamycin (RAP) at a final concentration of 500 nM for 12 h was used
as a positive control of induced cell autophagy. Cells co-treated with Bafilomycin A1 (BA1) at a final
concentration of 1 nM was used to reverse autophagy because BA1 is a typical autophagy inhibitor, in which
cells were co-incubated with BA1 and FeNPs for 72 h, BA1 and RAP for 12 h, and BA1 and Erastin for
8 h, respectively. After treatment, cells were stained with DAPI and MDC dye. Blue, nucleus; green dots,
autophagosome accumulation.
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Figure  34.                
               

              Expression  of  
genes as  stemness-  and  proliferation-related  markers  in  tumors.  All  data  are  presented  as  mean   s.d.  (n  
=  10 mice).
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Figure  35.              
                   

               Serum  
biochemical  indices  (AST,  ALP,   BUN,  Cr,  UA,  n  =  5  mice).  Data  are  presented  as  mean   s.d.  
WBC,  white blood;  RBC,  red  blood  cell;  PLT,  platelet,  HGB,  hemoglobin;  ALT,  Alanine  aminotransferase;  
AST,  Aspartate aminotransferase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; Cr, creatinine; UA,  
uric acid.
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Plasmids and the functional sequences

pDMP-miR
DMP+miR+SV40 poly(A) signal
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGGAGACGCAGTGAGC
CGAGATCGCGCCACCGCGTCTCGCAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATG
GCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAA
TAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC
ATCAATGTATCTTA
The sequence in the box in above skeleton vector can be replaced by the following sequences for constructing 
pDMP-miRNAs targeting genes of interest:
NT:
TGCTGAAATGTACTGCGCGTGGAGACGTTTTGGCCACTGACTGACGTCTCCACGCAGTACATTT
Human FSP1-1:
TGCTGCAAACAAACAAATAAAGTGGAGTTTTGGCCACTGACTGACTCCACTTTTTGTTTGTTTG
Human FSP1-2:
TGCTGTAAACAAACAAACAAATAAAGGTTTTGGCCACTGACTGACCTTTATTTTTGTTTGTTTA
Mouse FSP1-1:
TGCTGTTGGCATGCAGGCCAGCGTGGGTTTTGGCCACTGACTGACCCACGCTGCTGCATGCCAA
Mouse FSP1-2:
TGCTGAACATTGGCATGCAGGCCAGCGTTTTGGCCACTGACTGACGCTGGCCTATGCCAATGTT
Human FTH1-1:
TGCTGATCCCAAGACCTCAAAGACAAGTTTTGGCCACTGACTGACTTGTCTTTGGTCTTGGGAT
Human FTH1-2:
TGCTGTAAGGAATCTGGAAGATAGCCGTTTTGGCCACTGACTGACGGCTATCTCAGATTCCTTA



Mouse FTH1-1: 
TGCTGATATTCTGCCATGCCAGCTTCGTTTTGGCCACTGACTGACGAAGCTGGTGGCAGAATAT 
Mouse FTH1-2: 
TGCTGTTGTCAAAGAGATATTCTGCCGTTTTGGCCACTGACTGACGGCAGAATCTCTTTGACAA 
Human GPX4-1: 
TGCTGTTCAGTAGGCGGCAAAGGCGGGTTTTGGCCACTGACTGACCCGCCTTTCGCCTACTGAA 
Human GPX4-2: 
TGCTGAGGAACTGTGGAGAGACGGTGGTTTTGGCCACTGACTGACCACCGTCTCCACAGTTCCT 
Mouse GPX4-1: 
TGCTGAAAGGTTCAGGAATGGGCTCCGTTTTGGCCACTGACTGACGGAGCCCACCTGAACCTTT 
Mouse GPX4-2: 
TGCTGTTTCCTAGGACTTTGGCGTCCGTTTTGGCCACTGACTGACGGACGCCAGTCCTAGGAAA 
Human NRF2-1: 
TGCTGAGTAGTTGGCAGATCCACTGGGTTTTGGCCACTGACTGACCCAGTGGATGCCAACTACT 
Human NRF2-2: 
TGCTGTAAAGTAGCAGGTGAGGGCATGTTTTGGCCACTGACTGACATGCCCTCCTGCTACTTTA 
Mouse NRF2-1: 
TGCTGAATGTGGGCAACCTGGGAGTAGTTTTGGCCACTGACTGACTACTCCCATTGCCCACATT 
Mouse NRF2-2: 
TGCTGAATAGCTCCTGCCAAACTTGCGTTTTGGCCACTGACTGACGCAAGTTTCAGGAGCTATT 
Human SLC7A11-1: 
TGCTGATAACCTGGAGACAGCAAACAGTTTTGGCCACTGACTGACTGTTTGCTCTCCAGGTTAT 
Human SLC7A11-2: 
TGCTGAAATCAGCCCAGCAACTGCCAGTTTTGGCCACTGACTGACTGGCAGTTTGGGCTGATTT 
Mouse SLC7A11-1: 
TGCTGATTACGAGCAGTTCCACCCAGGTTTTGGCCACTGACTGACCTGGGTGGCTGCTCGTAAT 
Mouse SLC7A11-2: 
TGCTGTTTAGAAGACTATAGAGGTCTGTTTTGGCCACTGACTGACAGACCTCTAGTCTTCTAAA 
Human FPN: 
TGCTGTCTACCTGCAGCTTACATGATGTTTTGGCCACTGACTGACATCATGTACTGCAGGTAGA 
Mouse FPN: 
TGCTGTATACAGACTCACTGATTTGCGTTTTGGCCACTGACTGACGCAAATCAGAGTCTGTATA  
Human LCN2: 
TGCTGTAATGTTGCCCAGCGTGAACTGTTTTGGCCACTGACTGACAGTTCACGGGGCAACATTA 
Mouse LCN2: 
TGCTGTCAAGTTCTGAGTTGAGTCCTGTTTTGGCCACTGACTGACAGGACTCATCAGAACTTGA 
  



The map of miRNA co-expression plasmids:  

 

 



 
 
 



DMP-T7 sequence (human): 
DMP+miFSP1+SV40 poly(A) signal-DMP+miFTH1+SV40 poly(A) signal-DMP+miGPX4+SV40 poly(A) 
signal DMP-miNRF2+SV40 poly(A) signal-DMP+miSLC7A11+SV40 poly(A) signal-DMP+miFPN+SV40 
poly(A) signal-DMP+miLCN2+SV40 poly(A) signal 
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGCAAACAAACAAATA
AAGTGGAGTTTTGGCCACTGACTGACTCCACTTTTTGTTTGTTTGCAGGACACAAGGCCTGTTACTA
GCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCT
AGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTGCTTCGCGATG
TACGGGCATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGGG
GACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTA
AGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCTT
GCTGAAGGCTGTATGCTGTAAGGAATCTGGAAGATAGCCGTTTTGGCCACTGACTGACGGCTATCT
CAGATTCCTTACAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTGG
CCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA
TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCT
TAAGGCGTAAATTGTAAGCGTTGACGGATCGGGAGATCTCATTAATGGCCTAACTGGCCGGTACC
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGTTCAGTAGGCGGCA
AAGGCGGGTTTTGGCCACTGACTGACCCGCCTTTCGCCTACTGAACAGGACACAAGGCCTGTTACT
AGCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTCCGATCCCCTA
TGGTGCACATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGG
GGACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCT
AAGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCT
TGCTGAAGGCTGTATGCTGTAAAGTAGCAGGTGAGGGCATGTTTTGGCCACTGACTGACATGCCCT
CCTGCTACTTTACAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTGG
CCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA
TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCT
TAAGGCGTAAATTGTAAGCGTTCTGCTCTGATGCCGCATAGATTAATGGCCTAACTGGCCGGTACC
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGATAACCTGGAGACA
GCAAACAGTTTTGGCCACTGACTGACTGTTTGCTCTCCAGGTTATCAGGACACAAGGCCTGTTACT
AGCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAAgcATTAATGGCCTAACTGGCCGGTACCGG
GAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAATG



GAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGAG
GTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGTCTACCTGCAGCTTAC
ATGATGTTTTGGCCACTGACTGACATCATGTACTGCAGGTAGACAGGACACAAGGCCTGTTACTAG
CACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTATA
ATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTA
GTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTCAGGGCTGGCAC
TCTGTCGATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGGG
GACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTA
AGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCTT
GCTGAAGGCTGTATGCTGTAATGTTGCCCAGCGTGAACTGTTTTGGCCACTGACTGACAGTTCACG
GGGCAACATTACAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTGG
CCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA
TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCT
TA 

DMP-T7 sequence (mouse): 
DMP+miFSP1+SV40 poly(A) signal-DMP+miFTH1+SV40 poly(A) signal-DMP+miGPX4+SV40 poly(A) 
signal DMP-miNRF2+SV40 poly(A) signal-DMP+miSLC7A11+SV40 poly(A) signal-DMP+miFPN+SV40 
poly(A) signal-DMP+miLCN2+SV40 poly(A) signal 
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGTTGGCATGCAGGCC
AGCGTGGGTTTTGGCCACTGACTGACCCACGCTGCTGCATGCCAACAGGACACAAGGCCTGTTACT
AGCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTGCTTCGCGAT
GTACGGGCATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGG
GGACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCT
AAGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCT
TGCTGAAGGCTGTATGCTGATATTCTGCCATGCCAGCTTCGTTTTGGCCACTGACTGACGAAGCTG
GTGGCAGAATATCAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTG
GCCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATC
TTAAGGCGTAAATTGTAAGCGTTGACGGATCGGGAGATCTCATTAATGGCCTAACTGGCCGGTACC
GGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAA
TGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGTTTCCTAGGACTTTG
GCGTCCGTTTTGGCCACTGACTGACGGACGCCAGTCCTAGGAAACAGGACACAAGGCCTGTTACT
AGCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTA
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTCCGATCCCCTA
TGGTGCACATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGG
GGACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCT



AAGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCT
TGCTGAAGGCTGTATGCTGAATGTGGGCAACCTGGGAGTAGTTTTGGCCACTGACTGACTACTCCC
ATTGCCCACATTCAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTG
GCCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATC
TTAAGGCGTAAATTGTAAGCGTTCTGCTCTGATGCCGCATAGATTAATGGCCTAACTGGCCGGTAC
CGGGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATA
ATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGG
AGGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGATTACGAGCAGTT
CCACCCAGGTTTTGGCCACTGACTGACCTGGGTGGCTGCTCGTAATCAGGACACAAGGCCTGTTAC
TAGCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTT
ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATT
CTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAAgcATTAATGGCCTAACTGGCCGGTACCG
GGAATTTCCGGGGACTTTCCGGGAATTTCCGGGGACTTTCCGGGAATTTCCTAGAGGGTATATAAT
GGAAGCTCGACTTCCAGGCTAGCGAATTCGCTAAGCACTTCGTGGCCGTCGATCGTTTAAAGGGA
GGTAGTGAGTCGACCAGTGGATCCTGGAGGCTTGCTGAAGGCTGTATGCTGTATACAGACTCACTG
ATTTGCGTTTTGGCCACTGACTGACGCAAATCAGAGTCTGTATACAGGACACAAGGCCTGTTACTA
GCACTCACATGGAACAAATGGCCCAGATCTGGCCGCACTCGAGATAACTTGTTTATTGCAGCTTAT
AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCT
AGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAAGGCGTAAATTGTAAGCGTTCAGGGCTGGCA
CTCTGTCGATTAATGGCCTAACTGGCCGGTACCGGGAATTTCCGGGGACTTTCCGGGAATTTCCGG
GGACTTTCCGGGAATTTCCTAGAGGGTATATAATGGAAGCTCGACTTCCAGGCTAGCGAATTCGCT
AAGCACTTCGTGGCCGTCGATCGTTTAAAGGGAGGTAGTGAGTCGACCAGTGGATCCTGGAGGCT
TGCTGAAGGCTGTATGCTGTCAAGTTCTGAGTTGAGTCCTGTTTTGGCCACTGACTGACAGGACTC
ATCAGAACTTGACAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCAGATCTG
GCCGCACTCGAGATAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAA
ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATC
TTA 
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