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Figure S1 Subclusters of macrophages, T cells, and endothelial cells subdivided according to their
specific markers, respectively. (A) UMAP plot shows four main subtypes of macrophages: C1_Mac,
C2_MMP9* Mac, C3_CCLS5" Mac, and C4 SMIM25* Mac. (B) Violin plots showing relevant marker
genes in each macrophages subtypes. (C) UMAP plot shows main subtypes of T cells: C1_NKT cells,
C2 T cells, and C3_CD8" T cells. (D) Violin plots showing relevant marker genes in each T subtypes.
(E) UMAP plot shows four main subtypes of endothelial cells: C1_ZFEP36" ECs, C1_TMEM" ECs,
and C1_RACKI1* ECs. (F) Violin plots showing relevant marker genes in each subtypes of endothelial

cells.
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Figure S2 GO analysis of macrophages and T cells, respectively. (A-B) Bar chart showing the GO
analyses of upregulated (left) and downregulated (right) DEGs in C2 Mac Conventional vs.
C1_Mac Normal. (C-D) Bar chart showing the GO analyses of upregulated (left) and downregulated
(right) DEGs of C3 Mac_ Chondroblastic vs. C1_Mac Normal. (E-F) Bar chart showing the GO
analyses of upregulated (left) and downregulated (right) DEGs of C2 T Conventional vs.

C1_T Normal. (G-H) Bar chart showing the GO analyses of upregulated (left) and downregulated
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Figure S3 GO analysis of endothelial cells. (A-B) Bar chart showing the GO analyses of upregulated
(left) and downregulated (right) DEGs in C2_EC_Conventional vs. CI _EC_Normal. (C-D) Bar chart
of upregulated (left) and downregulated (right) DEGs of

showing the GO analyses

C3_EC_Chondroblastic vs. C1_EC Normal.
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Figure S4 18 genes with poor prognosis obtained by survival analysis combined with TARGET-OS

dataset.
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Figure S5_1 The first eighteen of 49 genes with good prognosis obtained by survival analysis

combined with TARGET-OS dataset.

5/48



L33 == righ 5 1ow

FTO == nign & 0w

HUA-DRA 5 nign == low

100 100 1.00
Zors Zors Zors
3 3 3
8 g 8
Boso Bosa B
i T . H
Zom Soas Sox
b p=0.031 . p=0.011 2 p=0.045
000 000 0.0
[IEBREEREEEEEENEREEEXS IEEEREEEEEEEEEEEEE] IREEEREEEEEXEEEEXEES
Time(years) Time(years) Time(years)
Q@B 2BET 5521000000 ONg420WABIBIT 633211141 Gwne2oBm/BI2T 4321000000
S on{4338 2823231511 8 6 5 4 2 1 1 1 1 1 low] 4338251816 0 7 6 5 4 2 0 0 0 0 0 0 & bw{ 4332721916119 8 5 4 2 1 1 1 1 1
IREBEEREREEEENEEEEEXS 61234567 a6 MNizkaiidio T 6 1 2345676 6120400
Timelyears) Time{years) Timelyears)
G2 e ign oy ForPa S mign 8 low AP S g B v
100 100 1.00
0]
3 _— e 3
2 ! 2
Boso Boso
3 ]
; £
%Ms 5oz
@51 120,008 2 p<0.001
0.0 000 000
IRBEEREREEREERNEEEEEXS IREEREEEEEEEEEEEXE] IREEEREEENEEEEEEEX]
Time(years) Time(years) Time(years)
@ ? 2
nonf 42 40 31282617119 8 6 4 2 1 1 1 1 1 Znan 42413|272515we?54111|115«.;n142493223251ana7qzquuuau
§\wﬂ33!211715111431100000ﬂ8!0«4337241817138542|1DﬂUDO5\0»/13382317171075433211111
51 2345676 b2z 51 2 34567 56 MNiz0BaibB6 = 6 1 2 34 567 6 60112 10B1415106
Time(years) Time{years Time{years)
Qs 5 high B o KRTS & high 2 tow LGALS! 4= high 5 ow
100 100 1.00
£ors.
2
gu‘w
g
Sos
p=0.004 p=0.032 @ p=0.004
000 000 000
[IRBEEREEEREENEEEEEXS IEEEREEEEEEEEEEXEES IREEEREENEEEEEEE
Time(years) Time{years) Time(years)
Lhih] 4241322825138 7 6 4 2 0 0 0 0 00 Pron|423929262419118 7 4 3 1 1111 1 Jnon{ 424 3126241712109 7 652 11 111
B ei{4337 23171715106 5 3 3 2 1 1 z 4339261919975432100000gwwuwzawwﬂsaznouuuunu
61 2 3 45 6 7 & 6 101 12114518 61 2 34567 &6 M1z E G 1334 5 67 8 9 W20 56
Timelyears) Time(years) Time(years)
GoA 5 nign 3 o ERCOH %= hign 55 tow Lyes 5 nign 3 ow
100 1.00
Zors Zors Zors
H 3 H
g 8 8
g 2 8
Goso So0s0 S0s0
5 ] ]
i p=0.002 @ p<0.001 @ p<0.001
090 000 000
61z 3 T E b foT 21314518 6123 4 7 8 6 10111213 14 1518 IREEEEEEEEEEEEREEE
Time(years) Time(years) Time(years)
Shon| 424030 27 2415 9 6 5 4 2 10 0 0 0 0 Snn 4240302727181 7 63 2 1 1 1 1 1 1 Qo] 24133296169 7 64 3211111
G n{4338 25181813 9 7 6 3 3 1 1 1 1 1 f @ ow] 43382518159 7 6 5 4 3 1 0 0 0 0 0 > w{ 4337221616129 6 5 3 2 0 0 0 0 0 0
IEEBEEREREEEENEEEEEEES 612345674806 NM2Biib6 IREEEREEEEEEEEEEEE]
Time(years) Time(years) Time(years)
Fucat 5 nign B8 1ow FooRa 5 ngn 8 0w AR S ngn 8 v
100 1.00
Zors
|
2
g
Sos0
T
g
5o
.018 @ p=0.043
000 000 000
IREBEEREEEEENEEREEEXES IEEEREEEEEREEEEFEEEE] IREEEREEEEEEEEEXEE]
Time(years) Time(years) Time(years)
gmgnIAzdouz?uqagrsA:4nnnonémgn 42412926241A75433111|11gn:gh142413025241595532101111
2on{ 4338251818139 6 533 1 1 1 1 1 1 Siw{433726191814118 7 4 2 1 0 0000 ow{433725201813 97 64 3100000
6 1 23 4 5 6 7 6 6 oMz 1aisie © 61 2 34567 &6 M0Nzi4isie = 6 1 234 56 7 6 6011121141510
Time(years) Time(years) Timelyears)
L10 & ign 5 o OMLL2 = g S oy Y - gh o
100 100 100
Zors H Zors
b= 3
2 8
4 4
&oso Boso
e
£ £
S0z 5o
@0 p=0.042 p=0.007 @ p=0.005
0.0 000 000
IEBEREEEREEREEEEEEXES IEEBEEREEEEEEEEEEEE] IREEEREREEEEEEEEREE]
Time(years) Time{years) Time(years)

8 =
gn-un142393n2725|556543111||1 3 high 42403026231475532\100000mmwj42423123251384311nnuouu
2 ow 4339251517131075:21001100§1w4:3525w1914|1s543211111gww4336m1717151295642|1111

51234 56 76 6 fni2m M5 51 2 34 56 7 65 W01z 06 G 1 2 34 56 7 6 6011121181510
Time(years) Time(years) Time(years)

Figure S5_2 The second eighteen of 49 genes with good prognosis obtained by survival analysis

combined with TARGET-OS dataset.
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Figure S5 3 The last thirteen of 49 genes with good prognosis obtained by survival analysis

combined with TARGET-OS dataset.
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Supplementary table 1 The canonical markers of cell types.

Gene Marker of Reference
CD3D Cl1_Tcells 1,2
CD3E Cl_Tcells 1,2
CD3G Cl1_Tcells 2
SOX9 C2_Malignant cells 3
ALPL C2_Malignant cells 4
RUNX2 C2_Malignant cells 4
CDl14 C3_ Monocytes 3
VCAN C3_Monocytes 2
FCNI C3_ Monocytes 2
SFTPC C4_Alveolar cells 6
SLPI C4_Alveolar cells 7
CD163 C5_Osteoclasts 8
ACP5 C5_Osteoclasts 4.8
ATP6VOD2 C5_Osteoclasts ?
CTSK C5_Osteoclasts 4.8
PECAMI1 C6_Endothelial cells 3,10
EGFL7 C6_Endothelial cells 1
PLVAP C6_Endothelial cells 12
KIT C7 Mast cells 13
HPGDS C7 Mast cells 14
TPSB2 C7 Mast cells 15
MKI67 C8 Proliferative cells 315
CDK1 C8 Proliferative cells 215,16
TOP2A C8 Proliferative cells 3
CD163 C9 Macrophages 3
MRCI C9 Macrophages 3
MSR1 C9 Macrophages 17,18
APOE C9 Macrophages 19
CDS5L C9 Macrophages 20
VCAN C10_Fibroblasts 15
PDGFRA C10_Fibroblasts 10
FAP C10_Fibroblasts 2
CLEC9A C11_Dendritic cells 15
XCR1 C11_Dendritic cells 15
CDIC C11_Dendritic cells 15
CLECI0A C11_Dendritic cells 15
CDI19 C12 B cells 10,19
CD79A C12 B cells 19
MS4A1 C12 B cells 19
ACTA2 C13_Muscle cells 15
TAGLN C13_Muscle cells 15
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MUC5AC C14_Secretory cells 22,23

MUC5B C14 _Secretory cells 23
SCGBI1Al C14 _Secretory cells 2
EPCAM C15_Ciliated cells 15
PIFO C15_Ciliated cells 15
FOXJ1 C15_Ciliated cells 15
XBP1 C17_Plasma cells 15
JCHAIN C17_Plasma cells 15
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Supplementary table 2 Genes previously reported to be associated with survival of osteosarcoma.

Genes References
ABCBI1 14
ABCB6 3
ABCC3 1.3
ABCC5 6
ABCG2 7.8
AEG-1 0
AKT1 10
ALDOA 1
ALOXS5AP 12
Angptl2 13
ANKMY1 14
ANPEP 15
ANXAL 16
APBBI1IP 17,18
APEX1 19
ARHGAP25 17
ARHGAP35 20
ASPA 21
ASPM 22
ATF5 3
ATF6alpha 2
ARID1A 2
B7-H4 26
BACE2 27
Bax 23
BCI-Z 28,29
BHMT?2 30
Birc2 (cIAP1) 31
Birc3 (cIAP2) 31
BMP&A 32
BMPR2 3
BNIP3 17
BRAF 32
BZW1 14
Cl12o0rf75 2
C3ARI1 34
CNN3 3
caprinl 36
CARDI11 34
CASP3 6
CBLN4 14
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CBX3
CBX4
CCDC152
CCL2
CCL5
CCLS8
CCN3
CCR4
CCR5
CD133
CDl14
CD163
CD180
CD209
CD4
CD44
CD44V6
CD5
CD68
CD74
CD79A
CDS8
CDC2
CDC20
CDCA4
CDK11
CDK9
CDR3
CGREF1
CHCHDS
CHIC2
CKla
CLDN7
CLUAPI
c-MYC
COCH
COL13Al
CORO6
CORT
CPAG6
CPE
CSEIL
CSF1R
CSF3R

37

38

39

34

40

34,

41

40

40

40

8,42,43

34

44

45

34

46

47

48

49

46

12

50

51

52

53

54

55

56

57

17

23

39

58

14

59

29

60

21

61

62

46

34,

50

15/48



CTNNBIP1 3

CTTN 63
Cullin-1 (CUL1) 64
CXCL14 65
CXCR4 66,67
Cyclin E1 68
CYP3A4 6
DCN 69
DeltaNp63 7
DLG4 17
DNAII 4
DNALII 30
DOCK2 30
DRP5 7
DSCR8 2
DYNLL2 73
EGFR 74
EHHADH »
ENOPHI1 2
EPB41 76
Epsl5 77
ERCC1 78-85
ERCC2 79-81, 84-87
ERCC4 59, 85, 88
ERCCS5 8
ESR1 8
EVI2A %0
EZH2 ol
Ezrin 9297
FAMS&3H %
FANCF 88
FasL 6
FATE1 17,45
FCERIG 34
FCGR2A 12
FCGR2B 34
FKBPI11 18
FKBP14 9
FLNA 15
FOXM1 100
FOXP3 31
FPR1 34
FTL 101
FTO 102, 103
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FUCA1
GAGE!1
GAL
GCA
GJAS
GLDC
GLS1
GNRH1
GNRH2
GPRI110
GPR142
GRF-1
GRN
GSTP1
GZMB
HCK
HER-2
HIPK?2
HLA-DMA
HLA-DRA
HMBOX1
HMOX1
HOXCS8
HSP90B1
HSPD1
IFNgamma
IGF2BP2
IGHG2
IGHG3
IGLC2
IKZF1
IL10

IL12
IL2RA
IL2RG
IL33

IL-6
ING2
ING4
JAG2
JAK2
KAZALDI1
KCNIJI15
Keapl

15,17
72

32

59

18
104
105
32
106
107
39
108
32,34
2,4,87,109-111
14

34
112
49

22

22
113
34
114
115
65
116
103
34

34

34
115
34,117
118
34

34
119-121
122
27
123
59
124
59

21

125
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Ki-67 126

KIF25 17
KRT5 49
KRTCAP3 14
KRTDAP 14
LAMA3 15
LAMP3 127
LANCL3 2
LCP2 M
LDOC1 128
LEPREI1 129
LGALSI1 15
LILRB3 M
LOC286367 23
LRH-1 130
LRRCI5 131
LY86 6l
LY9 14
LYL1 39
LYZ 22
MACCI1 132
MAP2K4 133
MAP3KS5 49
MAPK7 133, 134
MATN2 22
MATN3 15
MCM2 135
MCM3 135
MDM?2 106, 136
Med19 137
MELK 138
METTL3 102
mGluR1 139
mGluR4 139
mGIuRS5 139
MIG-7 140
MMP13 31, 141
MMP2 142, 143
MMP27 39
MMP9 67
MMSI19L 144, 145
MCT4 146
MSH2 6
MSH6 62,88
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MSR1 34,147

MT2A 148
MTAP 149
MTNRI1B 50
MUCI1 59
MYC 17,39, 45
MYLI 72
MYOM?2 60
Nestin 8
NF-kappaB 150
NKD1 151
Notch3 152
NPC2 18
NPPC 50
NPRL2 153
Nrf2 125
NSD2 154
NUBP1 17
NUPRI1 22
ONZIN 155
OPG 156
pl4ARF 89
p27 157
P4HAI1 5,69
p53 28,29, 156, 158, 159
p62 160
PCK2 161
PDEI1B 60
PDGFRA 162
PDK1 34
PD-L1 163
PEA15 22
PEFI 17
PFKFB2 14
PHC3 164
plgR 165
PIK3R5 34
PIKFYVE 73
PKR 166
PLA2G16 167
PLEKHGI1 72
PLK2 168
PLODI1 169
PML 76
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Polo-like kinase (Plk) 1
PPARG
PQBP1
PRCI1
PRC2
PRF1
PCNA
PROSER2
PSATI
PSMD10
PTEN
PTPN22
PTPRC
QKI2
RAB40C
RAD23A
RB1
REMI1
RHBDL2
RIPK3
RPL34
Runx2
S100A13
S100A4
SAX02
SCARAS
SCNIA
SCUBE3
SDC3
SETD2
SGCG
SIRPA
SIRT6
SLC11A1
SLC19A1
SLC24A4
SLC38A5
SMARI1
SNP309
SPAGS5
STAT3
STATSA
STC2
SULT1A3

170
34
161
171
171
34
172
45
16
32
150,173, 174
14
34
175
59
17
176
21
17
30
177
178
17
179
72
21
72
65
32
154
15
59
180
34
181
21
17
182
136
183
124, 184, 185
186
5,17, 187

11

20/48



survivin
SUzZ12
TCN2
Tim-3
TLR1
TLR2
TLR7
TLRS
TMEM125
Tmem41b
TNFRSF11B
TNFRSF21
TNFSF8
TP53

TRA
Transferrin receptor-1
TREXI1
TRH
TRIM10
TRIM66
TRIM68
Trpsl
TSSC3
Twist-1
UGT3A2
URG4
USP11
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