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P53 040 (0.10, 1.40)  0.40 (0.10, 0.70) 1.267 0205
PGP9.5 020 (0.10, 1.70)  0.10 (0.10, 0.30) 3.260 0.0014
SOX2 1.10 (0.20, 5.00) 070 (0.10, 1.40) 3.550 <0.0014
GAGE7 | 090 (040,2.10)  0.80 (0.30, 1.40) 1.517 0.129
GBU4-5 | 0.60 (0.30,2.40)  0.35 (0.10, 0.80) 3.593 <0.0014
MAGE 020 (0.10, 1.90)  0.10 (0.10, 0.20) 4.245 <0.001*
Al

CAGE 0.12 (0.10, 0.60)  0.10 (0.10, 0.13) 3.436 0.0014

: P<0.05 the median (lower quartile, upper quartile) [M(P25, P75)].
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P53 5 (4.20%) 0 3.099 0.078
PGP9.5 13 (10.92%) 1 (0.88%) 10.407 0.0014
SOX2 21 (17.65%) 4 (3.51%) 12.151 <0.0014
GAGE7 6 (5.04%) 1 (0.88%) 2.184 0.139
GBU4-5 16 (13.45%) 2 (1.75%) 11.163 0.0014
MAGE 21 (17.65%) 0 22110 <0.0014
Al

CAGE 14 (11.76%) 0 14.269 <0.0014
7-TAAB 59 (49.58%) 8 (7.02%) 51484 <0.0014

4. P<0.05.
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ESCC Control Sensitivity ~ Specificity =~ Accuracy Youden
group group (VA (VA (VA index
n =119 n =114
P53 5 0 420% 100% 51.07% 004 100.00% = 50.00% 0547 0211
PGP9.5 13 1 10.92% 99.12% 54.08% 0.10 92.86% | 54.85% 0616 = 0.002*
SOX2 21 4 17.65% 96.49% 56.22% 0.14 84.00% | 5288% | 0.634  <0.001*
GAGE7 6 1 5.04% 99.12% 51.07% 0.04 85.71% 50.00% 0.557 0.130
GBU4-5 16 2 13.45% 98.25% 54.94% 0.12 88.89% 52.09% 0.635 <0.001*
MAGE 21 0 17.65% 100.00% 57.94% 0.18 100.00% 53.77% 0.653 <0.001*
Al
CAGE 14 0 11.76% 100.00% 54.94% 0.12 100.00% 54.55% 0.609 0.004*
7-TAAB 59 8 49.58% 92.98% 70.81% 043 88.06% = 63.86% | 0.802  <0.001*
5-TAAB 55 7 46.22% 93.86% 69.53% 040 8871% | 6257% | 0802  <0.001*

5-TAAB refers to the five tumor-associated autoantibodies SOX2, PGP9.5, GBU4-5, MAGE-A1, and GAGE, PPV: Positive predictive value, NPV: Negative predictive value; *: P<0.05.
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Age 61.16 £ 8.48 60.07 £ 9.05 0.948 0344
Sex 0323 0570
Male 110 (92.4%) 103 (90.4%)

Female 9 (7.6%) 11 (9.6%)

Smoke cigarettes 0.002 0.969
Yes 78 (65.5%) 75 (65.8%)

No 41 (34.5%) 39 (34.2%)

Drink wine 0.467 0.494
Yes 70 (58.8%) 62 (54.4%)

No 49 (41.2%) 52 (45.6%)

Diabetes ‘ 0.720 0.396
Yes 34 (28.6%) | 2 (23.7%) |

No 85 (61.4%) 87 (76.3%)

Hypertensive 0.030 0.862
Yes 42 (35.3%) 39 (34.2%)

No 77 (64.7%) 75 (65.8%)

Coronary heart disease 1570 0.210
Yes 30 (25.2%) 21 (18.4%)

No 89 (74.8%)

93 (81.6%)
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Lymphocyte panel

Myeloid Panel

ibody Clone Flurophore Catalog number  Manufacturer Concel
NKG2A 20d5 APC 564383 BD 1:100
CD3 17A2 APC-Cy7 100222 Biolegend 1:50
CD45 30-F11 AF700 103128 Biolegend 1:100
B220 RA3-6B2 BV421 103240 Biolegend 1:50
1C08 C396.4A BV605 567920 BD 1:100
CD8 53-6.7 BV650 100742 Biolegend 1:100
CD107a 1D4B BV711 564348 BD 1:200
cp127 SB/199 BV786 563748 BD 1:200
CD11b M1/70 FITC 11-0112-85 eBioscience 1:200
CD25 PCe61 PE 12-0251-83 eBioscience 1:100
CD62L MEL-14 PE-CF594 562404 BD 1:200
CD4 GKL5 PE-Cy7 25-0041-82 invitrogen 1:200
CD44 M7 PerCP-Cy5.5 560570 BD 1:50
CCR3 JO73ES APC 144512 Biolegend 1:100
CD8a 53-6.7 APC-Cy7 100714 Biolegend 1:100
CD45 30-F11 AF700 103128 Biolegend 1:50
XCRI ZET BV421 148216 Biolegend 1:100
Ly6C HK1.4 BV605 128036 Biolegend 1:200
MHCI M5/114.15.2 BV650 107641 Biolegend 1:100
IL-5Ra T21 BV711 740817 BD 1:200
CD103 2.00E+07 BV785 121439 Biolegend 1:100
CD11b M1/70 FITC 11-0112-85 eBioscience 1:200
CD172a P84 PE 144012 Biolegend 1:200
Siglec-F E-50-2440 PE-CF594 562757 BD 1:200
CDllc N418 PE-Cy7 117318 Biolegend 1:100
Ly6G 1A8 PerCP-Cy5.5 560602 BD 1:50






OPS/images/fimmu.2024.1518431/crossmark.jpg
©

2

i

|





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g002.jpg
Resection

Pre-resection Post-resection

Primary tumors Abscopal tumors Spleen

Primary tumor
200 250 300
L 200
51907 o0 ) e
o L 200
E + T £ 150 E
£ 100 = =
(2] (=] ()]
g = 100 "D
O ® [ [
= % = = 100
50
> 50
(] 0 0
R c AR AC

- 1stexpt.; @ -2 expt.; @ - 3 expt.





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g003.jpg
CD4+ICOS+

CD4+ NAIVE

o o o o o o
o --] © < N

+yA0/-¥¥AD +129A0 +¥AD 40 %

& ° o
w *
*
© *
- ° 9 x©
o (=] o o o o
S ® © < N

+6¥A0/+£€AJ 40 %

NK cells

o -] © < N o

+G¥AJ/+VZOMN 30 %

1

NKT cells

+G¥AD/+VZOMN +€AD 30 %

CD8+ E/EM

oo © o o o o o
N O o©o O <«
- -

+800/+¥¥AD -1290D +8AD 40 %

CD8+CD107a+

CD8+ICOS+

o o o o o o
o [=-] © < N

+800/+S0OJI +80J 40 %

1

o o o o o o
[T2] < (2] N -~

+¥Ad0/-121a0+52AJ 40 %

CD4+ E/IEM

© © o o o o o
N O ©o © <«
- -

+yA2/+¥¥AD -1290D +¥AD %

(0]

N
(8]
o
o
o o =) o o
+
™0
o
-
[a]
(&)
s
(8]
o
o
3]
o
(=]
(&}
-
O
o
o
< « N - S
o o o o o
o +§vad/10a2 +e8dd 40 %
@
>
Q
o
c
m o0 o
g
® 8o 14
S
S
O =] n o 0 o
- N N - -
=

+G¥AO/MO] IIDHIN 1Y 9947 Jo %

CD11b

0

© ©o o o o o
© © o <
-~

+G¥A0/+d11AD 40 %

12

o o o o o
< © N -

+G¥AD/U 1IDHIN +09A7 Jo %

Immature macropahges

M2 TAMs

+G¥AD/IIOHIN Mo] 99K 10 %

M1 TAMs
* %

o o o (=] o
© © < N

+G¥AO/+IIDHIN Mo] D947 Jo %

0
<=
o
[e]
.
whd
=
Q
c
=
o
o
>
- o o o =] o
[=<] © < N
+5¥ao0/1Y 994730 %
0
<=
o
[e]
S
)
=
[«}]
c
£
o
(L]
.Iv_.. o o o o o
o © < N

+G¥AoNul D9AT +10916IS 10 %

(1}
°
R

® - 1stexpt.; @ -2 expt.; @ - 3 expt.





OPS/images/fimmu.2024.1498942/crossmark.jpg
©

2

i

|





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g001.jpg
The Abscopal Effect

Metastasis
DAMPs
Cytokines
Tumor
. Antigens

S :\T\\//\\ \
Cryoprobe

. 74 / « 4 (effector) " cell death
[Cryoablation of Tumor Necrosis Tumor Antigen Presentation  Cytotoxic T Cell Killing
/Primary Tumor el and T Cell Activation of Distant Tumor Cells

Bilateral orthotopic 4T1-12B tumor treatments and Tumor analysis of immune response
isolation to assess abscopal effect

=

Resection Z \
(standard of care) /o €. R AR/

~ T[Baseline] Abs[Res] |t

\ \

\ o«

\ \ g
i weeks .
Bilateral 2 Week Resection of '4&'
tumor —F > abscopal tumors | A L

transplantation

Blood, spleen
and tdLN

§ CP 4 AP 4 d\\.’) ‘\J .G
R AR AC Cc

Immunofluorescence  Flow Cytometry

y

Cryoablation

~ | Tlcryo] Abs[Cryo] ‘s
(reTains in vivo) ‘

\ {

\ \

Identification of cryoablation-mediated immune

signatures






OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g006.jpg
Subset Name
cDC1 CD103+ cells
cDC1 CD8a+ cells
cDC2 cells
Ly6G hi neutrophils
Ly6G int neutrophils 1
Inflammatory monocytes
Immature macrophages

2-like TAMs

1-like TAMS AR AC

D45+ cells

|
i
|
il
il
i
il
0
il
1

(@]

Myeloid cells Ly6G'™ neutrophils Ly6G" neutrophils
+
C. 2 24 6
a o
b L b
S 15 . Es 3 ®
L o 04
+ © =
=
s 1.0 22 P
5 : 2, &
L > e
(&) g -4 2
% 0.5 = 1 S
X ) X
L3
0.0 °9 0
AR  AC & AR AC AR AC
M1-like TAMs M2-like TAMs Inflammatory monocytes Immature macrophages
& 5 & 40 b 4 &5
<t < = <
o [=] Q o
o, ) Q 04
z S 30 S3 =
5 3 G 6 5 3
I I I
= = 20 s 2 =
o 2 ] = + 2
o [} 0 o
Q g 10 'g 1 > 4
a1 O J =
u— b S o
5 ° ° °
=0 =0 =0 ®0
AR AC AR AC
cDC1 cDC1 CD8a cDC1 CD103+ cDC2
8 '_5 4 J;
v Q‘
+ fa) 8 +
= 8 * Q3 = i
o ¢ 5 9 o
- a 1) N
04 2 ; 12)
(=) - ) (=]
3] P =] o
3 Q a s
il 2 [ o1 (&) °
= Y i X
° °
0 =0 BN
AR AC AR  AC

® - 1stexpt.; @ -2 expt.; @ - 3 expt.

L IS S B B S S B B S S S S s T T T T T T T T T T T





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g007.jpg
A. Spleen

cDC1 CD103+

CD8+ cDC1 CD8a

CD4+CM

T cells

=) n) o ) o
N = = = o
= o o o o

+S¥A0/100° +€0LAD 40 %

e 9@ 9w *= Ao o
- © © o o o

+G¥a0/100° 84D 4O %

n o n o v o
N N - -

+A2/+¥¥AD +1290D 40 %

0 o wn o wn o

(=] o o o o
< ~© o -

+S¥A0/+€AD 40 %

CD4+ CM CD8+ ICOS+ CD8+ E/EM cDC1CD103+

CD4+ E/IEM

CD4+ ICOS+

0 =) ) =) [T} o
o N = = < S
o o o o o oS

+S¥02/100° +€01AD 30 %

=3 (=3 o o o
< © N -~

+800/+¥¥AD -1129AD 40 %

wn o wn o wn o
N ~N L -

+8dJ/+S0J14° %

o o © < ~N o
-

+7QA0/+¥vAD +129AD 40 %

-] © < o~ o

+¥Q0/+S0DI1 40 %

C.PB

CD4+ CD4+ E/EM CD4+ CM CD8+ CD8+ E/EM

T cells

o =] (=3 o o o
wn < L] N -

+802/+¥¥AD 12902 40 %

o n o
=

15

o -] © < N o
=

+7A0/+¥¥AD +1290D 40 %

=) o) o ) o
N - -

+7A2/+¥¥AD -129A0D 4° %

o o o o o
< o™ ~N -
+S¥A0/+¥AD 40 %
[ N ]
| Y
o o o o o o
wn ] ™ N -

+S¥A0/+€AD 40 %

® - 1stexpt.; @ -2 expt.; @ - 3 expt.





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g004.jpg
CD4+ E/EM CD4+ CM CD8+ ICOS+ CD8+ E/IEM cDC1 CD103+

CD4+ ICOS+

o L) =) 13 o
o = = < <
o o o o o

+G¥00/100° +€01AD 40 %

o o o o o
< “© ~N -

+800/+¥¥AD -129AD #° %

© © < o~ o

+vAJ/+¥¥AD +129AD 40 %

© © < o~ o

+vAD/+¥¥AD -129AD 4° %

+a0/+SOIN| JO 9,

® - 1stexpt.; @ -2 expt.; @ - 3 expt.





OPS/images/fimmu.2024.1498942/fimmu-15-1498942-g005.jpg
1 1
O O
e e
g g
S Y
3 ® %
o g g
[ Q. Q.
+ +
< =)
a a
o w =] 0 o © o ) o 0 o O » < ] N - o
N - - o o N - - o o
+802/-v¥AD ~129AD 40 %
+§¥0A0/+€00 +/A2/-v¥AD ~129AD 40 %
= =
3 \ g W w
8 w w
= - + +
z . e 3 a
m _H o 4 O (&)
= 3 2|3
= O S| = S ®w o w o W o W o w o w o w o w o
I e 3 m ™ ~ = a a4 + +~ ©o o N & + « o o
8o |3 9 slal |.le +G¥AJ/+€AD +VCONN % +7Q2/+v¥AD -1290D 10 % +809/+¥¥AD -1290D 40 %
3| © o Yo
@S ol 5| = w © M =
I SE RN E
Z|l | aolw o|Z|m|=Z| =
[ o o [ [ i o o o | e " 5
L o o o 2 o
o & o (&)
o * + +
X N o x D
Z o < O
Q Q
© ® © ¥ & o S w o w o S ®w 9o ®w 9
b N - - o o o - -— o o
+S¥AD/-€AD +VZOMUN IO % +702/+S02I 40 % +802/+S02I §0 %

® - 1stexpt.; @ -2 expt.; @ - 39 expt.





OPS/images/back-cover.jpg
Frontiers in
Immunology

Explores novel approaches and diagnoses totreat
immune disorders.

The official journal of the International Union of
Immunological Societies (IUIS) and the most cited
ints field, leading the way for research across
basic, translational and clinical immunology.

Discover the latest
Research Topics

Immunology

Frontiers
Avenue du Trbunal-Fédéral 34
1005 Lausonne, Switzerand
fontersinorg

Contactus

+41(00215101700
fontersin ro/about/contact






OPS/images/fimmu.2025.1500417/fimmu-16-1500417-g002.jpg


OPS/images/fimmu.2024.1518431/table5.jpg
Clinical features 7-TAAB positive TAAB negatives

(n = 59) (n = 60)
Sex ‘ 0518 0.472
Male 53 (89.8%) 57 (95%)
Female 6 (10.2%) 3 (5%)
Age (y) ‘ 6.222 0.013*
<60 20 (33.9%) 34 (56.7%)
> 60 39 (66.1%) 26 (43.3%)
BMI
<24 45 (76.3%) 44 (73.3%) 0.136 0.712
224 14 (23.7%) 16 (26.7%)
Hb 8.241 0.004*
<130 g/L | 32 (54.2%) 17 (28.3%)
2130 g/L 27 (45.8%) 43 (71.7%)
ALB 4.626 0.031*
<40 g/L ‘ 40 (67.8%) 29 (48.3%)
240 g/L 19 (32.2%) 31 (51.7%)
Tumor location 0.039*
Cervical and upper thoracic segments 7 (11.9%) 2 (3.3%)
Middle thoracic segment 19 (32.2%) 12 (20.0%)
Lower thoracic segment 33 (55.9%) 46 (76.7%)
i Tumor length ‘ 5.245 0.022*
<6cm 24 (40.7%) 37 (61.7%)
26cm 35 (59.3%) 23 (38.3%)
Degree of polarization ‘ 1.383 0.501
Lower 15 (25.4%) 17 (28.3%)
Middle 35 (59.3%) 38 (63.3%)
Higher 9 (15.3%) 5 (8.4%)
T stage
T1-2 5 (8.5%) 13 (21.7%) 4.097 0.141
T3 51 (86.4%) 45 (75.0%)
T4 3 (5.1%) 2 (3.3%)
i N stage 12.987 0.005* |
NoO 7 (11.9%) 12 (20.0%)
N1 12 (20.3%) 23 (38.3%)
N2 35 (59.3%) 16 (26.7%)
N3 5 (8.5%) 9 (15.0%)
M stage ‘ 0.117 0.773 \
Mo 56 (94.9%) 55 (91.7%) ‘
M1 3 (5.1%) 5 (8.3%)
CTNM ‘ 6.738 0.0344 \
i8I 8 (13.6%) 17 (28.3%)
juis 43 (72.8%) 30 (50%)
v 8 (13.6%) 13 (21.7%)

CTNM, clinical staging *: P<0.05.
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variant B SE Wald P-value OR 95% Cl

Age 0.998 0.420 ‘ 5.639 0.018* 2713 1.190-6.183
N stage (N1 vs. N0) 0.286 0.796 ‘ 0.129 0.719 1.331 0.280-6.329
N stage (N2 vs. NO) -0.089 0.707 ‘ 0.016 0.900 0.915 0.229-3.655
N stage (N3 vs. NO) 1.364 0.671 ‘ 4.133 0.042* 3913 1.050-14.581

4 P <005
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