Figure S1. Expression of 26 a-ketoglutarate-related genes in The Cancer Genome Atlas-Stomach Adenocarcinoma tumor and
adjacent tissue dataset. T, tumor; N, normal.
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Survival probability

Figure S2. surv_cutpoint and overall survival curves of 3 GSE cohorts.
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Figure S3. Nomogram based on regression analysis, demonstrating the significance of different clinical characteristics and the
AKGI, with the 1-, 2- and 3-year prognoses calculated. “"P<0.01; "“P<0.001. AKGI, a-ketoglutarate index; N, lymph node; M,
metastasis; T, tumor; OS, overall survival; PR, predicted.
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Figure S4. Genesets significantly associated with the AKGI. AKGI, a-ketoglutarate index; mRNAsi, mRNA stem index;
mDNAsi, DNA methylation-based stem index; MDSC, myeloid-derived suppressor cells; TAM, tumor-associated macrophage;
CAFs_EPCI, cancer-associated fibroblasts infiltration level by EPCI; EMT2, epithelial-mesenchymal transition 2; TMEscore,
tumor microenvironment score.

06 R=0373p=1 6axi0" . R=0:345,P=5.31x10° 0721 R-ompazpeior
050
05 o 085
i 2 068
® 2
504 | 2
3 oas H
] ] 0625 ]
3 H H g
03 ] S £ o064
o i S
046 ; £
02 ’ 0500 s - a
0:60. .
0.44-
o1
) 0 6 S0 EJ 6 %0 30 6 EJ
AKGI score AKGI score AKGI score AKGI score
R=0310,p=106x10° R=0287,p220810" R=0279,P662+10" . “R=0.269,P21.67x10°
= 05t
5048
&
! 5
g So.s|
% 046 s
£ H
H * [Coasy
Z0.44 R N
0.42- : 0.424 . i ) 550-
60 90 Eg 60 do EY L) EQ ) S0
AKGI score AKGI score AKGI score AKGI score
268P=194x10° . “R=0268P21.98610° R=0266,P-246¢10° R=021,pP=4.32¢10°
080 . 050{ .- . 16 N
é . 070{ :
g 5
g o " %
B 076 s ] £is
0. g
2 K B 0.46- g
£ & 065 5 *
: g = ;
3 4 0.44.
Tor g 1.4
k3
0.60- 042
30 60 90 EY 60 d0 ES) €0 S0 30 60 S0
AKGI score AKGI score AKGI score AKGI score
08 e 1pi00789 R =00654,0254 Q4p] RE0282P7TINIO . . R=0272P=131x10* ",
165
< _ .| 0w
€ e =
o 5035 S
e 5 3
3 8 §035
o £ ]
5 030 S
- 318 E 8
s =
2 S 020
- 025{
— 025
30 80 90 EJ 60 EQ
AKGI score AKGI score
o 035
R=0278p=771x10" . 0031 R=0202p=197x10"
3 o L e
oz 3 B o] -
bl e oz 2
H .2 H
2020 & 8
2 8
o zon 0%
00t = £
£
o5
0z Soa
000 A
% 60 %0 60 o 60 %0 60 S0
AKGI score AKGI score AKGI score AKGI score
: 1.0 . 045
R=0308,P=3 76x10"F R=031,P=208¢10" . R=0313p:208x10" . .. R=0314p=1 83x10"
0.60- g N
2 s
4 ]
2 5 5
2055 | oz Fosl g
s o 0.40-
8 o § &
2 050 & 2 s
Fhe /0.50- . @ 2
: S & 3
g 8 02- £
£ 048 3 Sosd
g <
80w o & B
£
e 3
035 3
60 o 60 0 0 30 €0 %
AKGI score o AKGI score - AKGI score AKGI score
R=032,P=08x10" : 7| Reoaspezemor - e | Revssapsorso” = R=0306P=234x10" -
015 . . ® o .
g £051 02
5 4 -
: i g
o 010 . |20 9
2 3 5
g g
4 doa Lo
g 0.05 é 19
&
= 02.
0.00 . 02 . 00
E3 80 0 EY &b Ed 30 60 90 30 60, 90
AKGI score AKGI score AKGI score AKGI score
R=0.305,P=6,66x10" s g ™ 1 0.4) RE0413Po02xI0" R=0417,p=22610°
5 40
04 H
=0- Fos. 8
8 H & 5 &
| g g
g o 3
3 go2 3
] £ L
02 I3 =
& g z
=01 3
Z10
00. 00
o
% 60 %0 30 60 %0 30 0. %0 EJ 60
AKGI score AKGI score AKGI score AKGI score
R=0428P=4.36x10" N R=0.447,p=22¢10" . R=0462P=22x10" ° 187 R=0484p=22x10"
03 . 10 . .
2 e
5 10
5 3 B
3 ‘ S 05 2 8
S o2 e §t g
5 8
g o 3 Bos
£ g g H
g § 00 G o H
)
201 i 8 5 o0,
5 2 H
= g
-05- = =
05
00

60 9 30 60 90 30 60 90 30 60
AKGI score AKGI score AKGI score AKGI score



Figure S5. Cut-point diagram and RSF model of two treatment cohorts. RSF, random survival forest.
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Figure S6. Validation of experimental results of MKN74 cells treated with a-KG. (A) Viability of MKN74 cells. Representative
and quantitative results of (B) cell migration (x10 magnification), (C) cell invasion (x20 magnification) and (D) the clonogenicity
assay. (E) Cell cycle distribution and percentage of cells in each cell cycle phase. (F) Representative FACS result of Annexin V/PI
staining and the apoptosis rate. (G) Quantitative results of oxidative stress and ferroptosis-related biomarkers. (H) Reverse tran-
scription-quantitative PCR results of apoptosis, oxidative stress and ferroptosis-related genes. “P<0.01; ““P<0.001; “**P<0.0001.
0-KG, a-ketoglutarate; NC, negative control; SOD, superoxide dismutase; MDA, malondialdehyde; ROS, reactive oxygen species;
Nrf2, nuclear factor erythroid 2-related factor-2; Keapl, Kelch-like ECH-associated protein 1; GPX4, glutathione peroxidase 4;
SLC7AL11, solute carrier family 7 member 11.

A B
_ 120 -
100 e

80

60

*kk

-
[=}
o O

40
204 1C50=7.938 mM
0

N A O ®
o O

Viability of AGS cells (%
o

Cell migration rate
of MKN74 cells (%)

NC 6 8 10
Concentration (mM)

24 h
<)

NC a-KG

MKN74-NC MKN74-0-KG

C N MKN74-0KG
kKK g 02 e
5 40 "1 o -
Ba X
_150 S 2a < = G2M
o sokkk T 2 30+ sl 3 150
S5 £ 82 S
5§ 100 2% 5] : g
2 c Y < 100
oINS ~ 0
2 g =
£Z 50 o ¥ 104 & kS
B ° = o 50
O w QL —~ ©
° g o es 0
NC a-KG NC oKG £ 2
Sx 2
o g
MKN74-a-KG o
0. 08 1.2
PE-A (10°)
F o MKN74-NC o MKN74-0-KG
© Tas1 @2 | Sfasd 32 80+ [
™ 120.82% 3.53%  114.96% 47.06% .
) o S
2 2 2Z 604
M N 5o
i 2 28
o2l e 8541
o : o : %E
2 2 2= 20
S| S L, S
T a3 Q3-4 ]33 | Q34
o [7425% 140% | & [2257% : 15.41% 0-
T10" 10° 10° 10° 10° 105 107 10" 102 10° 10¢ 105 10° 1072 NC  aKG
FITC-A FITC-A
G sk _ *kk %k X *k
0015, TR 2 00025, XX 49 — £1500  ——
3 = ®
(8] < X J - =)
.,5,00010 "6200020 0&3- f(r:
= 0. € 0o n= 100 4
£57° § £ 0.0015] Oy g1
F +H 38 :
© =2 0.0010 - ks
8 £ 0.005 33 %g = 50
2z = ¥ 0.0005 | SFAN g
< z 5
= 4 o
0.000 = 0.0000 o0 s o
NC a-KG NC a-KG NC a-KG = NC a-KG
4 dekkk kR kR kkkk  kkkk  kdkokk
3 -
2 mm NC

a-KG

Gene expression of MKN74 cells

I' II II II

Bax Bel-2 Nfr2 Keap1 Gpx4  Slc7alt




Figure S7. Detection of mitochondrial activity in MKN74 and AGS cells treated with a-KG. Representative and quantitative
result of (A) MitoTracker and (B) JC-1 staining of MKN74 and AGS cells (x10 magnification) “P<0.01. a-KG, a-ketoglutarate;
NC, negative control.
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