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Fig. S1. Multiomics differences in IWHMB-associated cancer subtypes in Chen, H et al. 2021

cohort. (A) Circular cluster dendrogram showing 12 IWHMB-associated cancer subtypes. (B)

Heatmap showing 12 IWHMB-associated cancer subtypes. (C) Clinical prognosis of 12

IWHMB-associated cancer sub-types. (D) Somatic mutation waterfall plot of 12

IWHMB-associated cancer subtypes. (E) Differential copy number changes (Fisher's precision

probability test pvalue<0.05) in 12 IWHMB-associated cancer subtypes. (F) TMB of 12

IWHMB-associated cancer subtypes. (G) CNV Burden of 12 IWHMB-associated cancer subtypes.
(H-J) StromalScore, TumorPurity and ImmuneScore of 12 IWHMB-associated cancer subtypes.
(K) Relationship between IWHMB-associated cancer subtypes and Kech subtypes. (L) DEGs of

12 IWHMB-associated cancer subtypes. (M) GSEA pathway enrichment of 12



IWHMB-associated cancer subtypes.
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with annotated signatures recorded in the COSMIC database. (C) Association of 6 mutational

signatures with IWHMB-related subtypes in the TCGA HNSCC cohort.
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Fig. S5. Network properties of Communities. (A) GO and KEGG enrichment analysis of
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cohorts. (D) Network similarity of Communities in multiple HNSCC cohorts. (E) Community 1
network visualization. Different colors represent that gene is interfered by different IWHMB of
HGS. (F) Enriched path visualization in Community 1.

10 10 o %gee 2
® 000 ?
.
N N
o o
£ £
=} o
.
=104 -10
kC
T.acefts»
-10 [ 10 -10 0 10
UMAP_1 UMAP_1
Patients
) Malignant .
® HN23 ® HNSCC10 @ HNSCC18 e HNSCC26 e HNSCC8 ® Becells ° cells Epithelial cells CAF
HN25 HNSCC12 e HNSCC20 e HNSCC28 Classical-CAF @ TAMM ® Mastcells e T_cells
® HN26 ® HNSCC13 e HNSCC22 e HNSCCS5
® HN28 ® HNSCC16 e HNSCC24 @ HNSCC6
HNSCC1 HNSCC17 ® HNSCC25 e HNSCC7
Endothelial cell Mast dopere A
ndothelial cells tast colls
B cell Classical-CAF  TAMM Malignant Epithelial cells T cells =m0 e [ mw.u‘;mwwﬁw
piel
co2 —r— - ulmtnlu W #
cp3p - — — i ‘ W gL ‘f%
e . - i filh -,i\J.u.
PDPN [ — — — s '
COoL1A2 — <> — — - ' e )
KRT14 - —— - S fily | LS zscore
KRT17 - - P— — —
ouf — b— — —}—|— ‘ o
cD163 — <= - — (| h3vn
i Hiy
CDdo — — e
CMA1 8 i fit
MS4A2 e - — | —
F_ )i | Kmean clusters
ACTA1 & — — - — = i e
PECAM1 =tr+— <> — b— — p— 1 o
WWF — <> — — M ek3
SLAMF? = —F P— W ek4
CD79A —Q — — | :Eg
cm s p— —r— — o ok7
ACTG2 - + + — —— M eks
2 2 2 2 2 2 2 2
Expression Level
B Bcels . Endothelial cells: Malignant Epithelial cells Myogenic-CAF
[0 Classical-CAF TAMM Mast cells T cells

Fig. S6. Single cell annotation of GSE103322. (A, B) UMAP plot of GSE103322 single cells,
colors represent tissue origin and cell type respectively. (C) Expression of marker genes in
different cell types. (D) Kmean clustering of malignant epithelial, fibroblastic, and endothelial
cells in GSE103322 using gene expression in community 1.



M1 Like Neutrophils
Booll CD4T CDST DC M2 Like TAMM NK  Treg
Ner1 L — - = — —
10 = = K>
Kirb1c = — — - - - ,’. —
el L~ = = O -
Cel2 - - = —— — - L
Ccl9 - - —}_)@_._by___
Argl = —rF -
Mrc1 F -+ - I
[ Itgam F o= - o b = = = -
o Fit3 b o e
% Itgax F —m—HFF R
Cd19 i — — F r -
Cd79a & — = - o
Cd79b ——F F + H
-10 510029 —
n S100a8
e /| i Cdga — -~ FrF -
Neutrophils| g cull - "'FTCECT =
Foxp3 = Fr e
-15 -10 -5 o] 5 10 Vtva H3 ”:‘3' "2 rz It‘l"':'_?, vvé\l!llsllll
UMARZY Expression Level
® Boell e CDBT M1 Like TAMM o NK p—_— cosT B W Like — -
e CD4T e DC @ M2Lke @ Neutrophils o Treg cD4T DC [ M2 Like I Neutrophils Treg
C MOC1 antiPD1 MOC1 control MOC1esc1 antiPD1 MOC1esc1 control
-_ :.:‘_."
-+
.E.‘ o
NI
£
=
=]

UMAP_1
Fig. S7. Single cell annotation of GSE153383. (A) UMAP plot of GSE153383 single cells, colors
represent cell type. (B) Expression of marker genes in different cell types. (C) Distribution of
GSE153383 cells on UMAP plots under different conditions.



Somatic Mutation Gene Expressiom

Braun(2020)PD1 CCRCC IMyigor210(2018)PDL1 Urothelial Cancer Braun(2020)PD1 CCRCC Liu(2019)PD1 Met Melanoma Riaz(2017)PD1 Melanoma  Rose(2021)ICB_Bladder_Cancer
(N:181 CR+PR:29; PD+SD:152) (N:298 CR+PR 68; PD+SD:230) (N:181 CR+PR:29; PD+SD:152) (N:119 CR+PR:47; PD+SD72) (N:105 CR+PR23;PD+SD:82)  (N:87 CR+PR:16; PD+SD:71)
Jiao etal. (2021) GIPS | I3 Jey-Amont o, GorBIR Numik et ol (2020) CAF o y e ——
Wang et al, (2022) NMP —————— 077 Wt 092 i et ] o e a o
Baootal. (2022) 18 TR gl a2y s Cota Sonscones I————$ o
e oncres H RN TR e S
Liotal. (2022) PMPscore {———— 058 o SIS Wara 18 G RO 3 et Nea
Gajecot a. (2022) CRCLE {———# 026 By - "ff:: oo BN o
Pan et al. (2022) 52 genes 1—————=® 056 Vs — Oudatve sty (Cotulr Sepacance: Ptopioss
Wang ot al. (2018) DR | ——— 056 Degus """'""“::"E — comactn g e Mot o o) T e
e e m—— ngael—2 i gl gt —— IR
peliny oS A
(2022)P-THB {9 045 Kagta oz Woota oz s mm""'.:‘.'( s worspren o B
00025050075 10 oy Antr s e ESES - R bt
AUC welBiR x&:,'.&'"“"% i e R e — n‘"""‘"n...n.:
o G s oo i -
Nathanson(2017)CTLA¢_Melanoma o e R s vt e ik
(N43 CR#PR:22; PD+SD:21) o — i b -, % Warg ot (558 e g
. core wohED . "55 3 et o
Lietal 2022) PMPscoro % 074 oot ot oz oS i TR po—cEe
e — W B——s P
5HG | JE— ag‘m;r»m« et oz ks s et o) A8 3
ot Fatyscmaanl st 3
iyt (2022) 18 genes - 056 "'"ﬂ,ﬂ"‘.\‘%"%{m‘ o Lﬁ s
Wang ot al. (2018) DOR —————— 0% [T g rumvmm o A 4
Patterson et al. 2022) MP {——————# 059 et o opetaa TS L e S gt 8%
Gajic et al. (2022) CIRCLE - 059 Jang etal aanc-lE.x;.::-m . mwc;{wm-m »n-_;-: ks ity acd meaboiam 3%
Pan ot al. (2022) 52 gones = 059 B (mi"‘“""\m tangotgy o2 Zang et 02 s o5
Wang et . (2022) NMP {—————® 056 o :‘3?{,'!.«‘3 Zoang o 2022) S 3 ““ ""‘7&"& eta 2022 3%
2 S ) b pe e 3
00 02 04 08 08 Gttt GRS ‘ ot et 2022 Nerogi} A R 38
Aue o i Mm 5 r.m'w e L....:‘:.T oy oy 1=
oot ez ‘cn ; e g ot 202 ST ; zé,',; st o SF i
LIu(20161PD1 Mot Mo o ST 3 el - ;
1u(2018)PD1 Met Melanoma Wecimn o G911l it oot o ,
(N:140 CR+PR:55; PD+SD:85) P o — o iy e Cotetata oIS Long o '
o e— St 10T o S B a3 5
Jsost arz ops ——— o0 ot B - ey ST g oot o ST
2)P-THE 1——————e 067 Pt — o SR | O Wt s =3 [—-
) E— oommaR0TTe o B Troaonce
pataenalol 2022 P @ 0st AUC AU
atal. (2022) 18 gones |———— 061
g o 1 G e Prat(2017)PD1 NSCLC,HNSCC,
Melanoma Gide(2019)PD1+CTLA4 Melanoma Hugo(2016)PD1 Met Melanoma Lauss(2017)ACT Melanoma JaeWon(2020)PD1 NSCLC
G“f’.‘f X m’g};ﬁ: (N:87 CR+PR:16; ansn 71) (N:32 CR+PR:21; PD+SD:11) (N:28 CR+PR:15; PD+SD:13) (N:25 CR+PR:10; PD+SD:15) (N:16 CR+PR: 5» PD+SD:11)
Fanetal 202252 gones | - " T MeCamahan st GOUT)T o ko Fayacs metaten §  E—_|
s (022 PoiFacore o AR i e i sy ARG s o A p——
00 02 0 06 08 o et 016 S ot L 3o gt o 55 e
AuC et & s gﬁ"»‘ff ] o> | e
e f sgoun SR WBELE R BRI
G ——1iE SREAEam o o e S f= gl
Hugo(2018)PD1 Met Melanoma o oo 2018 ek b -t ’:’..“&'L‘z&’v“‘.g-%i et et g
(25 CR4PR13 PDISD-13) gzt 8 i e S 3
g e on e SRR EE gl anE A comun cop T —311
Patterson et a. (2022) gt 0023 o o uwwm.tu _Ewum“m ata Ry |47
Jiao eta, (znzw)sws fopd 41 a6 ""”"“ : el GO Mot ol G050 CAF | 018
ajcatal. (. oot Qi 88 Hou tal 2022/ IC e et @022 —t11
Pt s e | Wmm‘gm : e o =111
Wiso etal (2022)P-Th | i Bh T s : it 8 i a3y
Long eta. (202 e e a | s GG : 4 ’-‘4:’ o ) [ —
R - et 022 Conptitn i RS :
Seocta 2022 18 goras =T g1 - s BRE =18
Lietal. (2022) PMPscore | P (ﬁ”ﬁ 338 s GO i : Jot ol IS .
SRR o S = et g 5 5 =
commun O 88 B e R =111
o b s 88 Luetst ozl [t Py et
LaussZOTACT Melanoma T (=1 el 1 P — ran @FT—2 48 by
e SRR o s AL 3 B
(N:20 CR¥PR7; PD*SD:13) ————— wolRE [ 38
022) 18 gonos {———————e07 i N ot o, (567 €A oot SR SR t
1 A = oy RaREES 4
1 Y= AR e R i
Listal (2022) PMPscore Dot m A2ty g 3 e o =
Gaje . (2022 CRCLE |06 it i s g B ]
Pan otal. (2022) 52 genes {——————806 ‘o L = s i
Wang et al. (2018) DDR 1—————— 055 i oot : M-'Wg;mn-v‘-m —s ...,7_.‘ ‘ o8
Patierson ot al.(2022) MP |————— 035 w‘:’:;‘"}"ﬂf‘;‘q foas @ = w.,"".fgﬁ_w:.,'.‘.’é; 38
Long ot al, (2022) MGB {—————— 05¢ o M [— Dot 208 =17 mn-'z%i& ot 358
Jiao etal (2021) GIPS {————@ 04 Lakton i . 2020) CORY- Ul 2020 MBS |—_< oot et 2022 NeuvEghis f—e 0 e
o o SioTa k0T T 5T oom ROk
AuC AUC 'AUC

Fig. S8. Comparison of AUC values of BHG with other public gene signatures. (A) Comparison
of AUC values of BHG with 10 gene signatures at the somatic mutation level for predicting ICI
response in 5 ICI cohorts. (B) Comparison of AUC values of BHG with 70 gene signatures at the

gene expression level for predicting ICI response in 10 ICI cohorts.



