Supplementary

Appendix 1

1. The following primer sequences were used in this study:
TFR1-F GCTCGGCAAGTAGATGGCGATAAC
TFR1-R ATTGTCAATGTCCCAAACGTCACC
SLC7A11-F AGCCTGTTGTGTCCACCATCTCC
SLC7A11-R GTCAGAGTGATGACGAAGCCAATC
PRKAA2-F GTGAAGATCGGACACTACGTG
PRKAA2-R CTGCCACTTTATGGCCTGTTA
18S-F CAGCCACCCGAGATTGAGCA
18S-R TAGTAGCGACGGGCGGTGTG
DMT1-F TGGCTTATCTGGGCTTTGTG
DMT1-R CACACTGGCTCTGATGGCTA
FPN-F ACAATACGAAGGATTGACCAGT
FPN-R ATACCAAGTTCCATCCCGAAAT
FTH1-F GCCGAGAAACTGATGAAGCTGC
FTH1-R GCACACTCCATTGCATTCAGCC
HIF-1a-F CCATTAGAAAGCAGTTCCGCAAGC
HIF-1a-R GTGGTAGTGGTGGCATTAGCAGTAG
HIF-2a-F CCAGGGAAAAAGGAACTTGGGT
HIF-2a-R GACCCGAAAAGAGGACGGAGA
IRP1-F AACTGACCACATCTCCCCAG
IRP1-R ATAGTCTGTGGTGCCTGCTT
IRP2-F TACGGGTCTTGTTGGAAGCT
IRP2-R ATCTGTCGGACAAGCAGGAT

2. Target sequences for siRNAs and shRNAs were as follows:

siPRKAA2-1: GUCAUCCUCAUAUUAUCAAAC

siPRKAA2-2: CAACUUUACCUGGUUGAUAAC
ShPRKAA2:CCGGGTCATCCTCATATTATCAAACCTCGAGGTTTGATAATATGAGGATGACTTTTTG

3. The following information was provided regarding the primary antibodies used in western blotting assays:
Anti-PRKAA? antibodies (1/1000; Proteintech, 18167-1-AP, RRID:AB_10695046);

Anti-TFRI antibodies (1/1000; Abcam, ab214039, RRID:AB_2904534);

Anti-IRP1 antibodies (1/1000; Abcam, ab183721);

Anti-IRP2 antibodies (1/1000; ABclonal, A6382, RRID:AB_2766984);

Anti-HIF-1a antibodies (1/1000; Abcam, ab179483, RRID:AB_2732807);

Anti-HIF-2a antibodies (1/1000; Abclonal, A7553, RRID:AB_2768078);

Ant-GAPDH antibodies (1/10000; Abcam, ab181602, RRID:AB_2630358)
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1. Detail about the five patients with low AFP level and low PRKAA2 expression

Number AFP at Diagnosis Age at diagnosis PRETEXT Histology Tumor Size Metastasis Extrahepatic spread Multifocality Tumor rupture Vascular involvement Caudate involvement

1 696.4 ng/ml 11 months 1 MIX 590 cm3 NO NO NO NO NO NO
2 943.5 ng/ml 10 months I MIX 448 cm3 NO NO NO NO NO NO
3 856.9 ng/ml 31 months I Epithelial 643 cm3 NO NO NO NO NO NO
4 1010.2 ng/ml 45 months I Epithelial 540 cm3 NO NO NO YES YES NO
5 690.1 ng/ml 22 months I-II NA 252 cm3 NO NO NO NO NO NO

2. Specific data of AACt

Pair Number AACt=ACt(normalized-noncancerous)-ACt(normalized-Tumor) Average AACt
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Figure S1 Selection of diagnosis marker candidates for HB by two algorithms. (A) and (B) Eleven gene expression signatures based on
ferroptosis-related clusters were selected using the LASSO Cox model. (C) and (D) A visual representation of the SVM-RFE biological
marker screening process. HB, hepatoblastoma; LASSO, least absolute shrinkage and selection operator; SVM-REF, support vector machine

recursive feature elimination.
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Figure S2 Analysis of immune infiltration level. (A) The differences in immunocytes’ structural makeup between HB and noncancerous
liver samples. Names of 22 types of infiltrating immune cells are shown in the bottom of the graph. (B) Correlation between 22 immune
infiltration cells and three key genes. Gene names are on the left of the graph. *, P<0.05, **, P<0.01, and ***, P<0.001. The gradual colour
change from red to blue indicates the changing process from positive correlation to negative correlation. HB, hepatoblastoma; PRKAA2,

protein kinase AMP-activated catalytic subunit alpha 2; TRIB2, tribbles homolog 2; GLS2, liver-type glutaminase.
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Figure S3 Expression of TRIB2 and GLS2 in paired samples. (A) Expression of TRIB2 mRNA in paired samples (****, P<0.0001 by paired
t-test). (B) Analysis of TRIB2 expression in paired samples using immunohistochemistry. Scale bar represents x100, x200 and x400. (C)
Expression of GLS2 mRNA in paired samples (***, P=0.0004 by paired t-test). (D) Analysis of GLS2 expression in paired samples using
immunohistochemistry. Scale bar represents x100, x200 and x400. TRIB2, tribbles homolog 2; GLS2, liver-type glutaminase.
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Figure S4 PRKAA? plays a carcinogenic role in HB. (A) PRKAA2 mRNA expression in siPRKAA2 HB cells compared with the controls
was measured. (****, P<0.0001 by z-test). (B) The protein level of PRKAA? in siPRKAA2 HB cells compared with the controls was measured.
(C) and (D) FACS assays were used to measure the apoptosis in HB cells with PRKAA2 knockdown compared with controls. **, P<0.01, ***,
P<0.001, and ****, P<0.0001. HB, hepatoblastoma; PRKAA2, protein kinase AMP-activated catalytic subunit alpha 2.
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Figure S5 PRKAA2 regulates TFR1 through HIF-1a. (A) Relative mRNA expression of several genes regulating ferroptosis in siPRKAA2
HB cells compared with the controls were measured. (B-D) The relative MDA concentration (B), GSH/GSSG ratio (C) and iron
concentration (D) in HB cells, which were transfected with PRKAA2 siRNA, were detected using lipid peroxidation assay kits, GSH and
GSSG assay kits and iron assay kits respectively after treatment with HIF-1a-IN-2 (1 pM) for 48 h. * P<0.05, **, P<0.01, ***, P<0.001, and
*x P<0.0001. ns, no significant difference. PRKAA2, protein kinase AMP-activated catalytic subunit alpha 2; TFRI, transferrin receptor 1;
HIF-1a, hypoxia-inducible factor 1a; MDA, malondialdehyde; GSH, glutathione; GSSG, glutathione oxidized.
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