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[bookmark: OLE_LINK1]Supplementary Figure.1 Kaplan-Meier survival curve of human tumors with high and low SPAG4 expression analyzed by the GEPIA2 database. (A, F) The higher expression of SPAG4 has a better overall survival in BLCA (HR-high=0.61, Logrank p=0.0012) and in SKCM (HR-high=0.68, Logrank p=0.0049). (B-E) The higher expression of SPAG4 has a worse overall survival in GBM (HR-high=1.5, Logrank p-=0.019), LGG (HR-high=2.6, Logrank p=5.3e-07), LIHC(HR-high=1.6, Logrank p=0.0094) and PAAD(HR-high=1.8, Logrank p=0.0069). (G, K) The higher expression of SPAG4 has a better overall survival in BLCA (HR-high=0.63, Logrank p=0.0078) and in UCEC (HR-high=0.5, Logrank p=0.038). (H-J) The higher expression of SPAG4 has a worse overall survival in GBM (HR-high=1.9, Logrank p=0.0034), KIRC (HR-high=1.5, Logrank p=0.038) and LGG (HR-high=1.7, Logrank p=0.00048).
[image: 图片2]
Supplementary Figure.2 SPAG4 is significantly associated with CD4+T cell (A), NK cell (B), dendritic cell (C), neutrophil cell (D) in a variety of tumors.
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Supplementary Figure.3 The relationship between SPAG4 expression and pan-cancer immune checkpoint genes (*p< 0.05; **p< 0.01; ***p< 0.001).
[image: ]
Supplementary Figure.4 The relations between the expression of SPAG4 and 2 kinds of immunomodulators and chemokines (or receptors) in human tumors. (A,B) The expression of SPAG4 associated with pan-cancer Immunostimulator and  MHC molecule in most tumors. (C, D) The expression of SPAG4 positively associated with pan-cancer chemokines and its receptors in most tumors. These suggest that the immunomodulators and chemokines (or receptors) might be regulated by SPAG4.


[image: ]
Supplementary Figure.5 The schematic diagram of the protein structure of SPAG4 obtained from the SMART database (A) and the PROTTER database(https://wlab.ethz.ch/protter)(B). SPAG4 is a nuclear membrane protein consisting of a conserved SUN structural domain at the C-terminus, a transmembrane region at the N-terminus and a coiled-coil structural domain in the middle, with phosphorylation and acetylation sites in the transmembrane and helical regions respectively.
 
image4.png
B

B2M
HLA-A
HLAB
HLA-C

HLA-DMA
HLA-DMB
HLA-DOA
HLA-DOB.
HLA-DPA1
HLA-DPB1

HLA-DQAT

HLA-DQA2

HLA-DQB1

HLA-DRA |
HLA-DRB1
HLAE
HLAF
HLAG
APt

D s
- “dlpm|
1
"

i

- | | Il il 0 |
z::ﬁ !I'i LB S |
oy

r

o | E





image5.png
167-189 aa

=

Transmembrane region

— 0w complexity

'a00
N-term: Phobius

TMRs: UniProt

< variants

intra

ooeoowm@oooeeeoweeooeo :

o g ¢
eooeooeooeoomooooooooe
&

'3o0

oeooooeoeaeeoooooooo

fs i

§
eoeoeeooooeeooeeoooem,o
eeo@oeooooooemeeoeooee

I e

° 8 i
90@000@@@@@@000@0@0000

N H

ooeoooomemoooeeeooooee
g g
ooooooooeooooooeoeoeeo

PTM: Acetylation

emoooooo@oomeoeoooooom
& 8 8 8
eoooeooeoeomooooeoooo@

PTM: Phosphorylation

o
8
o
8
o

Q
8 &

P020500605080960

@
a
I
~
~
=
=
=

oeooeooeomooee@

'100

eeoooeomeeoooooeemeeeo

ny@oo@eeeooomeeeoeoeoy

eo.eoeo@eoe@@oooogeeeﬁ

38-56aa

8 &
eoeoeoeeooemeeoeeoeooo
eeeeoeemeeee%

%

extra




image1.png
>

g B
SPAGH Group

“meeam| Co =T

—ig —igRey ) —moEe

i s ot

N et . P

) RS 2 BE

. e e

1. N .| s
gz

&

3

Overall Survival

Disease Free Survival

04 06 08 10

Percent survival

02

00

o 50 100 150 0 20 4 e 8 10 120 140
Months Months




image2.png
0102 03 010506 0708 09 10 11 1213141516

ACC (n=78)
BLCA (n=408)
BRCA (1=1100)

BRCA-Basal (n=191)

BRCA-Her2 (n=82) n

BRCA-LumA (n=568)

BROA-LumB (=219)
CESC (n=306) | |
CHOL (n=36) |||
COAD (n=458)
0LBC (n=48)
escaoetes) (1 [

HNSC(n=522) | ||
HNSC-HPV- (ned22) |
HNSC-HPV+ (n=08)
KICH (n=66)

KRG (w833 [

KIRP (1=290)

L6G (n=516)

LIHC (n=371)

LUAD (n=515) ||

LUSC (n=501)
MESO (ne7)

ov (n=303)

PAAD (n=179)
PCPG (n=181)
PRAD (n=498)
READ (n=166)
SARC (n=260)
SKCM (n=471)
SKOM-Metastasis (1=368)
SKCM-Primary (1=103)
STAD (nes15)
TGCT (n=150)
THCA (n=509)
THYM (n=120)
UCEC (n=545)

e (n=57)

UVM (1=80)

01 02 03 040506 0708 09 10

ACC (n=79)
BLCA (n=408)
BRCA (n=1100) |
BRCA-Basal (n=191)
BRCA-Her2 (n=82)
BRCA-LUMA (1=568)
BRCA-LumB (n=219)
CESC (n=306)
GHOL (n=36) |11
COAD (n=458)
DLBC (n=48)
ESCA (n=185)
GBM (n=153)
HNSC (1=522)
HNSC-HPV- (n=422)
HNSG-HPV+ (n=28)
KICH (n=68)
KIRC (n=533)
KIRP (n=290)
LGG (n=516) |
LIC (n=371)
LUAD (n=515)
LUSC (n=501)
MESO (n=87)
OV (n=303)
PAAD (n=179)
PCPG (n=181)
PRAD (n=498)
READ (n=166)
SARC (n=260)
SKCM (n=471)
SKCM-Metastasis (1=368)
SKCM-Primary (n=103)
STAD (n=415)
TGCT (n=150)
THCA (n=509)
THYM (n=120)
UCEC (n=545)
7
UVM (n=80)

cor

W (W geso00s

I ? B P<0.05

01- TeolCo4e EPC
02- Tcell CDA+_TIMER

03 T il CD4* (non-reguatry) QUANTISEQ

3 O/ Toall CD4+ (non-reqstoy) XCELL

05 T collCD4+ nave_CIBERSORT.

06/~ T callCDA+ naie_CIBERSORT-ABS,

07 T coll CDA* nave_XCELL

08 T call CD4 memary_XCELL

09 T ol GDA contral memory_XCELL

10~ 7 call DA+ ffecor memary_XCELL

1 7 cal CD4+ memory actated_GIBERSORT

17+ 7 call D4+ mamory acthated_CIBERSORT-ABS.
13~ 7 call CD4+ memory rsting_CIBERSORT

14 7 cal CD4+ memory resing_CIBERSORT-ASS.
15- 7 ca CD4+ Thi_XCELL

16- 7 call D4 T2 XCELL.

cor
M meso0s
.? W P<005

01— Myeloid denditiccell TIMER
02 Myeloid denitccell XCELL

03 Myeloiddendric cell MCPCOUNTER

04 Myeloid dendiiccell QUANTISEQ

05~ Myeloid dendic celactvated_CIBERSORT
06- Myeloid dendriccel actvated_CIBERSORT-ABS.
07~ Myelod dendiic celactivated_XCELL

08- Myeloid dendric cel resing_CIBERSORT

09- Myeloid deniic cel resting_CIBERSORT-ABS
10- Plasmacytoid dendric cell_XCELL

B 01 02 03 010506 0708

Acc (n=79) |

sicameion | [
BRCA (r=1100)
BRCA-Basal(n=191)
BRCA-Her2 (ve2)
BRCA-LumA (=556)
BRCA-LumB (r=215)
cESC (a=206)
cHoL (n=36)
CORD (n=s58)
DL8C (1t
escaetas) |
cemetss) |
s (es22)
HNSC-HPV- (1e422)
FNSG-HPV (1=08)
ach (neee) |
KIRC (e533)
KIRP | 0) |
LGG (n=516) |
e ety |
|
|

Lo 1)
wse oy
WESo (e
vy
AR
e
a0 (o=t
REs0 et
swcoezo | M
|

‘SKCM-Metastasis

=)
SKCM-Primary (n=103)
STAD (n=415)

TGCT (ne150)

THCA (n500)

VM|

UCEC (n=545)

ues =5

om0 &

adl L LI ||
[}

B

D 01 02 03 04 05 06

ACC (n=79)
BLCA (n=408)
BRCA (n=1100)
BRCA-Basal (n=191)
BRCA-Her2 (n=52)
BRCA-LumA (1=568)
BRCA-LumS (1=219)
cESC (n=306)
GHOL (n=36)
COAD (n=458)
OLBC (n=48)
ESCA (1=185)
GBM (1=153)
HNSC (n=522)
HNSG-HPY- (n=422)
HNSC-HPV+ (n=08)
KICH (n-66)
KIRG (n=533)
KIRP (1=290)
LGG (r=516)
LIHC (1=371)
LUAD (n=515)
LusC (a=501)
MESO (n=87)
oV (n=303)
PAAD (n=179)
PCPG (n=181)
PRAD (n=498)
READ (n=166)
SARC (n=260)
SKeM (n=471)
SKCM-Metastasis (1=368)
SKCM-Primary (1=103)
STAD (n=415)
TGCT (n=150)
THCA (n=509)
THYM (n=120) | [
UCEC (n=545)
ucs=sn) | [
UM (r=50)

cor
B meso0s
.‘1’ <005

01 NKesILEPIC
07 NK 1L HCPCOLNTER

03 NKcolouANTISEQ

04 MK ost XCELL

05~ NK ol actvated CIBERSORT

06/~ NK cs actvated_CIBERSORT-ABS.
O7- NK cslrestiog CIBERSORT

‘OB~ NK oo rstng_CIBERSORT-A8S.

cor
B meso0s
.‘I’ Wpe0s

01~ Neutoph_TIMER
02- Neutophi_CIBERSORT

03 Newrophi CIBERSORT-485.
04 Neuropht MCPCOUNTER
05 Newropht_QUANTISEQ.
06~ Neusophi_XCELL




image3.png
* % ‘ * % *% * % * *%
S
RNANET R SRR
[ [ K | N
K NN Y

* % ‘ * * % * * *% * **m*

* % %‘ ‘ **555

AN N K ) [

* % ‘ ‘% * *% *% *
% A [ N 4 N
% * ‘ m k* * * A
%*** ‘ ‘n 5{ % % gk k%

K * ‘ ‘ * % ‘*

“ Kk k. Kk ‘ * . kk i: |

* % **‘ ‘k‘*m * % 5{‘

K t SN IS T I

m ‘ * *% * K‘

4 NI X

Wy wLKL S B |
K‘ *% “ ‘* ‘: m

N 4 h NN N
K% %k %k **‘ ‘ N ﬁ‘ *% *
b, K h [ g
* % * ‘ **“ * %
K NN\ K
*%k  kk * % *“ *% *

k * ‘ ‘ ‘ ** *‘i

4 NN EE b
N AN N \ Y

* * ‘ **‘ ‘ % % gk Xk %

**‘% m n **5‘%

* % ~k~k§(kk * k‘ k
RN NI N Y
‘*‘ ‘ m* * % *%

‘ * % ‘ “* k *%k Kk m * %
K NN NN

* % 5{ * “ *‘n
%{ ‘ k ‘*‘ *%k k%
k * ‘ **‘
“*** *‘ **“* * % **‘ *% **‘i

*% ‘k ‘k* **‘ 5{ **%
AK h AR D KN
OCCcO OO0 0ITOL 200
oggﬂgazggmwgn_:n_:ﬁo;
<mm0080mo%¥¥¥54—'

Pearson’s rho
[
-03 -015 0 O

N [ [\ A BTLA
N N 5 -/ CD200
B hOK SOURCEY XM TNFRSF14
‘ 5‘5 *k *k * %, ok ‘ NRP1
| AAK NN b LAIR1
NN |y A TNFSF4
*k ‘ % %k ‘:n‘ CD244
* *k k* ‘%m ‘ LAG3
N NN Y 1./ 1COS
| g NN N B W CD40LG
N NN N RIRY b CTLA4
NN < L. CD48
) 5&“ Y §N . CD28
ADARDK] E¥h ./ CD200R1
A K NN [N b HAVCR2
J RNE Al NN ADORA2A
S b CD276
N NN N A KIR3DL1
%k * %k %‘ ﬁ‘ ‘ CD80
A N NN LN A PDCD1
*k **km *k ok ‘m‘ “ LGALSQ
KD K b h./CD160
A | g N b TNFSF14
h IDO2
A AN h| [ b ICOSLG
BT TMIGD2
ANK A .. VTCN1
N [N Y A IDO1
Al A * W PDCD1LG2
) J . HHLA2
N N N h K TNFSF18
| N N N BTNL2
\ [Ny : A CD70
hhhb N . o B TNFSF9
NN N “WN TNFRSF8
**L m * k% A *K‘ r CD27
* ok n **m* %k **% k. * “ TNFRSF25
%k 5 k ~k*§(kk ‘ VSIR
%k %k kk km *k m‘*‘nm* ‘ TNFRSF4
AKA SO R RN, B D CD40
S i RN U RCRYRE O W TNFRSF18
NN N N b b S TNFSF15
N NN DT RS [ TIGIT
NNV U RS CD274
| NN B K ' CD86
NS K K B . /CD44
[ | [ Y .. TNFRSF9
[aNe] [m] on [l o
285023235 023028R¢2
s D—En.n:%%wl—l—fggg
=log10(p value)
i
15 035 556 613 669 725




