Supplementary Material: CircZBTB46 Protects Acute Myeloid
Leukemia cells from ferroptotic cell death by upregulating
SCD

GSE94591 GSE163386

= Normal

=== Tumor .
el

=== Normal
=== Tumor
e

-
W

-
w o

o

Relative expression of
circRNAs (Log,Value)
Relative expression of
circRNAs (Log,;Value)

Figure S1. Relative expression of the two overlapping circRNAs in microarray datasets. (A) Rela-
tive expression of hsa_circRNA_103104 and hsa_circRNA_100199 in GSE94591 microarray datasets.
(B) Relative expression of hsa_circRNA_103104 and hsa_circRNA_100199 in GSE163386 microarray
datasets. The data are shown as the mean + SD. The P values were determined by a two-tailed un-
paired Student’s t test; *P<0.05, **P<0.01, ***P<0.0001. Related to Figure 1.
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Figure S2. Verification of the existence

lated to Figure 2.
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and circularization of circZBTB46. (A) Schematic repre-
sentation of the chromosome location of circZBTB46 using the UCSC Genome Browser. (B, C) qRT-
PCR showing the expression abundance of circZBTB46, ZBTB46 mRNA and other homologous
circRNAs in AML cell lines. (D, E) Schematic representation of the design of divergent and conver-
gent primers for circZBTB46 using circPrimer software. The data are shown as the mean + SD. The
P values were determined by one-way ANOVA (B and C); **P<0.01, ***P<0.001, ****P<0.0001. Re-
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Figure S3. The expression of ZBTB46 mRNA in AML cells with circZBTB46 knockdown or over-
expression. (A) qRT-PCR showing the expression of ZBTB46 mRNA in HL-60 cells under control
conditions (sh-NC) or upon circZBTB46 knockdown (sh-circZBTB46). (B) qRT-PCR showing the ex-
pression of ZBTB46 mRNA in K562 cells after the transfection of control vector or circZBTB46 vector.
The data are shown as the mean + SD. The P values were determined by a two-tailed unpaired
Student’s t test (B), or one-way ANOVA (A); Related to Figure 3.

B c D
HL-60 _
= siNC o -
o K562 v O 45 K562
= sicircZBTB46 g15 %15 K562 e
o = [ K.]
w B0 8 2.0
a 1. =10 3
[}
8 0.5 T 05 E 0.5
2 2 2
© o ]
3 0.0 £ 00 3 0.0 N .
3 © = s © X0 S
Y S S 8 K X &
Ctrl ZVAD  Fer-1 +F Q;& € & && 3\ 6‘3;\
e & &

Figure S4. The effect of circZBTB46 knockdown or overexpression on ferroptosis of AML cells.
(A) Relative cell death of control and circZBTB46-knockdown cells in the absence or presence of
ZVAD or ferrostatin-1. (B) Relative cell death of K562 cells after the transfection of the control vector
or circZBTB4 overexpression vector. (C) Relative lipid ROS levels of K562 cells after the transfection
of the control vector or circZBTB4 overexpression vector. ROS, reactive oxygen species. (D) Relative
MDA levels of K562 cells after the transfection of the control vector or circZBTB4 overexpression
vector. MAD, malondialdehyde. The data are shown as the mean + SD. The P values were deter-
mined by a two-tailed unpaired Student’s t test; Related to Figure 4.
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Figure S5. The expression of ferroptosis-related genes in AML cells with circZBTB46 knockdown
or overexpression. (A) qRT-PCR showing the expression of ferroptosis-related genes in HL-60 cells
under control conditions (sh-NC) or upon circZBTB46 knockdown (sh-circZBTB46). (B) qRT-PCR
showing the expression of ferroptosis-related genes in K562 cells after the transfection of control
vector or circZBTB46 vector. (C) GO analysis annotates the biological process and clusters the mod-
ules of target genes. (D) KEGG analysis annotates the signaling pathway of target genes. (E) The
crosstalk network of circRNA-miRNA-mRNA about circZBTB46 (hsa_circ_0002805). (F) gqRT-PCR
showing the expression of SCD mRNA in AML cells after the transfection of NC mimics or miR-326
mimics. Related to Figure 5.
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Figure S6. Uncropped Western blot images of Figure 5F-G, 5]J-K, and 6E.

Table S1. The 13 and 68 significantly upregulated circRNAs screened from the two microarray
datasets.

GSE94591
CircRNA ID logFC AveExpr t P.Value  adj.P.Val B

hsa_circRNA_104336 2.085969  10.16515 4.645568 0.000716  0.00753 -0.46767
hsa_circRNA_ 001899 2.100628  7.765114 6.167206  7.14E-05  0.001649 1.883467
hsa_circRNA_104640 2.102201  14.02793 4.571876  0.000808  0.008012 -0.58982
hsa_circRNA_101287 2.142733  13.63376  3.627365 0.003996  0.023307 -2.2094
hsa_circRNA_103105 2.143185  7.316859 6.133585 7.48E-05 0.001672 1.835166
hsa_circRNA_103104 2.15949  8.362495 5.714889 0.000137  0.002524 1.219796
hsa_circRNA_102806 2.28082  8.525003 3.272134 0.007468  0.034692 -2.83573
hsa_circRNA_100033 2477148  11.86404 4.481456  0.000937  0.00879 -0.74066
hsa_circRNA_101142 2491151  12.22139  4.858889  0.000508  0.006086 -0.11812
hsa_circRNA_ 104181 2.79361 9.358879 4.274185 0.001321  0.011127 -1.09021
hsa_circRNA_ 102913 3.408693  11.15385 3.848818 0.002721  0.018009 -1.82216
hsa_circRNA_104700 3.680317  11.76521  6.884544  2.69E-05  0.000859 2.875286
hsa_circRNA 100199 4.779854  8.83435  9.801448 9.27E-07 _ 0.000161 6.229259

GSE163386
CircRNA ID logFC AveExpr t P.Value adj.P.Val B

hsa_circRNA_101463 2.047413  7.794814 6.053828  0.000221  0.005869 0.698072
hsa_circRNA_ 101113 2.057848  7.321678  2.825025 0.020614  0.06961 -4.05447
hsa_circRNA_104821 2.072789  8.38212  3.885537 0.003973  0.026379 -2.35603
hsa_circRNA_103433 2.078558  7.383744 2451518 0.037625  0.099281 -4.65741
hsa_circRNA_ 102315 2.108835  7.769759  3.71446  0.005136  0.030787 -2.624

hsa_circRNA_001059 2.123086  10.93351 3.747145 0.004888  0.029769 -2.57255
hsa_circRNA_102901 2.124669  7.389081 4.506969 0.001619  0.016692 -1.41299
hsa_circRNA_104948 2.128567  7.935827 4.506407 0.001621  0.016692 -1.41382
hsa_circRNA_104833 2.142165 9.151013  5.665561  0.000353  0.007672 0.200433
hsa_circRNA_ 103312 2.147661  7.803034 3.587518 0.006228  0.034526 -2.82483
hsa_circRNA_100010 2.174446  8.199833  3.439418 0.007821  0.039549 -3.06102
hsa_circRNA_104792 2.194531  8.039298 6.167558  0.000193  0.005516 0.839878
hsa_circRNA_101172 2.204741  7.538335 4.499624 0.001636  0.016698 -1.42383
hsa_circRNA_001622 2212779  7.618225  3.11559  0.012977  0.053503 -3.58293
hsa_circRNA_101488 2.214877  7.421224  8.598035 1.57E-05  0.001438 3.487348
hsa_circRNA_103104 2.235255  7.743211 2936719 0.017241  0.062843 -3.87312
hsa_circRNA_103176 2.236382 8320926 3.482617 0.007316  0.037941 -2.99193
hsa_circRNA_100003 2.238126  7.664472 4.078659  0.002988  0.02265 -2.05762
hsa_circRNA_ 101314 2.239374  8.064184 5.683499 0.000345 0.007614 0.223891
hsa_circRNA_100583 2.2626 7.59768  3.790368 0.004581  0.028726 -2.5047

hsa_circRNA 103695 2.294603  8.463686  3.963396  0.00354  0.024392 -2.23518




hsa_circRNA_103514 2.29468 8.261188 4.215355 0.002451  0.020182 -1.84922
hsa_circRNA_101555 2311228  12.09465 4.070237 0.003025  0.022749 -2.07054
hsa_circRNA_100245 2.355684  7.765309  16.2735  8.47E-08  3.66E-05 8.736009
hsa_circRNA_ 002172 2.359638  13.22357 2.364296  0.043315  0.108886 -4.79646
hsa_circRNA_101033 2.370043  7.730358 3.608641 0.006031  0.033864 -2.7913

hsa_circRNA_104479 237709  7.948591 3.960122  0.003557  0.024462 -2.24025
hsa_circRNA_100016 2.396914  8.884754  3.447525 0.007723  0.039228 -3.04804
hsa_circRNA_103435 2415665  8.445025 3.641702 0.005735  0.03306 -2.73891
hsa_circRNA_103619 2419435 9.628518 2.971309 0.016316  0.060607 -3.81696
hsa_circRNA_103870 2449179  8.161759 4.984276 0.000844  0.01222 -0.72479
hsa_circRNA_100015 2.465624  8.663063 3.547974 0.006617  0.035679 -2.88771
hsa_circRNA_103045 2469936  8.051282 4.229251 0.002402  0.019877 -1.82817
hsa_circRNA_000274 2.470078  11.47182  3.10225  0.013254 0.054 -3.60455
hsa_circRNA_001846 2480501  10.54641 2.525534 0.033386  0.09234 -4.53872
hsa_circRNA_100012 2.510892  9.078743  3.781007  0.004646  0.028797 -2.51938
hsa_circRNA_002178 2.519702  11.99667 2.856198  0.01961 0.067492 -4.00387
hsa_circRNA_100517 2.537771  7.858853  7.087848  6.93E-05  0.003535 1.924587
hsa_circRNA_103407 2.550007  8.119292  4.29058 0.0022 0.01916 -1.73559
hsa_circRNA_000585 2.572173  11.53672  2.785044  0.021979  0.071588 -4.11934
hsa_circRNA_101835 2.605704  9.300626 3.071004 0.013926  0.055496 -3.65519
hsa_circRNA_103108 2.627798 8324777 3.531554 0.006786  0.036166 -2.91386
hsa_circRNA_105028 2.737336  7.793983  3.553986  0.006556  0.035565 -2.87814
hsa_circRNA_000166 2.761218  12.56512  2.529461 0.033175  0.091921 -4.53241
hsa_circRNA_102712 2.815735 8.131966  5.28043  0.000573  0.010011 -0.31434
hsa_circRNA_103871 2.832531  8.217798 4.321112  0.002106  0.018676 -1.68968
hsa_circRNA_ 104645 2.83647  9.689801 3.558174 0.006514  0.035541 -2.87147
hsa_circRNA_002144 2.837792 1238236 2.657171  0.026999  0.081536 -4.32647
hsa_circRNA_ 100631 2.838253  8.205656  3.732652  0.004996  0.030238 -2.59535
hsa_circRNA_100414 2.894534  7.857998 3.644471 0.005711  0.032976 -2.73453
hsa_circRNA_101836 2.982769  9.317172  3.424075 0.008008  0.040171 -3.08559
hsa_circRNA_104634 2993671  8.127091 10.33071 3.64E-06 0.000629 5.006874
hsa_circRNA_101903 2.998643  9.407808  3.692056 0.005313  0.031467 -2.65932
hsa_circRNA_104671 3.002265  9.637184  4.15245  0.002684  0.021293 -1.94482
hsa_circRNA_100632 3.038505  8.219504  3.75151  0.004856  0.029679 -2.56569
hsa_circRNA_100679 3.069502  10.15601 5.144165 0.000684 0.010807 -0.50161

hsa_circRNA_103499 3.08827  8.445489  6.500391 0.000132  0.004555 1.244849
hsa_circRNA 104435 3.089381  8.961581 3.693905 0.005298  0.031433 -2.65641

hsa_circRNA_100097 3.117204  8.479481 4.893515 0.000953  0.012835 -0.85312
hsa_circRNA_103017 3.162877  9.652526  3.526786  0.006836  0.036356 -2.92145
hsa_circRNA_002111 3.165186  8.779666  6.037511  0.000225  0.005869 0.67758

hsa_circRNA_001379 3.189428  10.70057 4.873431 0.000979  0.012925 -0.88168
hsa_circRNA_104766 3.350103  10.02848  4.155147 0.002673  0.021259 -1.94071

hsa_circRNA_100199 3.378275  7.777817  3.544367 0.006654  0.035793 -2.89345
hsa_circRNA_001678 3.495568  10.57042 3.9136 0.003811  0.025687 -2.31239
hsa_circRNA_000167 3.502511  11.04242  3.356581 0.008893  0.043385 -3.19391

hsa_circRNA_104056 3.54755 8.575609  5.707628  0.000335  0.00757 0.255373
hsa circRNA 104547 4.237441  9.770693  5.242095 0.000602  0.010322 -0.36675

Table S2. The target genes of the 3 miRNAs predicted by miRTarBase, ENCORI, and TargetScan
databases.

miRNAName geneName
hsa-miR-326 KLHL21
hsa-miR-326 DFFA
hsa-miR-326 SDC3
hsa-miR-326 H6PD
hsa-miR-326 CEP85
hsa-miR-326 ATP8B2
hsa-miR-326 TOMM40L
hsa-miR-326 RALGPS2
hsa-miR-326 FRAI0AC1
hsa-miR-326 KCNIP2
hsa-miR-326 SH3PXD2A
hsa-miR-326 ZMIZ1
hsa-miR-326 ZFYVE27
hsa-miR-326 HIF1AN




hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-326
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p

PARVA
KRT80
ITGA5
ANKRD52
FBXO21
ERC1
HNRNPA1
RAB21
SH2B3
SETD1B
FNDC3A
RAP2A
BCL2L2
RCOR1
CSNK1G1
Cl60rf87
WDR59
ZCCHC14
GLIS2
PDK2
TXNL1
PTBP1
FAM126B
WDFY1
STK25
SPATS2L
CSNK2A1
BTBD3
EPB41L1
SYS1
RBFOX2
CBX6
CSRNP1
PRICKLE2
BHLHE40
PCNP
MRFAP1
Cborf22
HNRNPA2B1
FSCN1
EGR3
CLU
FGFR1
PLEC
TNC
SLC27A4
ELK1
PRAEF2
NONO
MTHEFR
MCL1
AKIRIN1
PTGFRN
ARV1
SLC29A3
SCD
SLC25A22
IGF2




hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-339-3p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p

PHLDA2
NAP1L4
ARFGAP2
PTDSS2
SIK2
IFFO1
APPL2
DRAM1
TRAFDI1
C2CD4B
HEXA
GLYR1
MGRNT1
SLCA43A2
PLEKHM1
COL1A1
LGALS3BP
CYB5A
PTBP1
RPL28
HDLBP
RRBP1
ID1
ARFGAP1
TMEM184B
ITGB5
EDEM1
HTT
NR3C1
PIK3R1
TAPBP
SNX9
TRRAP
HBP1
LOXL2
ST3GALI1
LRRC14
BRD3
NTRK2
S1PR3
ZBTB43
URMI
KLHL15
RP2
DNAJC11
CTNNBIP1
MTHFR
RCC2
UBR4
WASF2
PSMB2
MEAF6
SF3A3
SCMH1
FOXJ3
CC2D1B
DHCR24
SLC35D1




hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-671-5p
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CDK6
PDAP1
TMEM209
PODXL
MAFK
TTYH3
WIPI2
BZW2
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PEGI10
BCAP29
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DLC1
PNMA2
MMP16
ANKRDA46
YWHAZ
KLF10
TRPS1
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C8orf82
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HGSNAT
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TRAPPC2
CXorf38
ELK1
SMCI1A
KLHL13
CUL4B
BCAP31
FLNA
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MPP1
PRRG1
OGT
PRPS1




hsa-miR-671-5p
hsa-miR-671-5p
hsa-miR-339-3p
hsa-miR-326

hsa-miR-671-5p

TMEM164
ZBTB33
hsa_circ_0002805
hsa_circ_0002805
hsa_circ_0002805




