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Supplementary Table 1. Correlation analysis of Th and CD8" T cell densities (cells/mm?) in tumor
stroma and tumor epithelium from 11 NSCLC patients”

Correlations
Th1 Th1 Th2 Th2 Th17 Th17 Treg Treg Tfh Tfh CD8 CD8
stroma epithelium stroma epithelium stroma epithelium stroma epithelium stroma epithelium stroma epithelium
cells/mm?) (cells/mm?) (cells/mm?) (cells/mm?) (cellssmm?) (cells/mm?) (cells/mm?) (cells/mm?) (cellss/mm?) (cells/mm?) (cells/mm?) (cells/mm?)
Th1
stroma Correlation 610" 600 473 .165 .000 373 210 624" .405 718" 691"
(cells/mm?)
P value .046 .051 142 627 1.000 259 .536 .040 217 .013 .019
N 11 11 11 1 11 11 11 11 11 1
Th1
epithelium Correlation 753" 839" 308 000 200 459 760" 479 191 648'
(cells/mm?)
P value 007 001 357 1.000 555 156 007 136 574 031
N 11 11 1 11 11 11 11 11 1
Th2
stroma Correlation .818" 312 .300 473 579 780" .370 A73 527
(cells/mm?)
P value .002 .350 370 142 .062 .005 .263 612 .096
N 11 1 11 11 11 11 11 1
Th2
epithelium Correlation 055 -.200 18 784" 670" 202 200 736"
(cells/mm?)
P value 872 555 729 004 024 551 555 010
N 1 11 11 11 11 11 1
Th17
stroma Correlation 505 .688" -.009 519 758" -.064 .055
(cells/mm?)
P value 113 .019 979 102 .007 .851 872
N 11
Th17
_8 epithelium Correlation
- (cells/mm?)
(7)) P value
.
[
(0] N
E Treg
L stroma Correlation
8 (cells/mm?)
o P value
N
Treg
epithelium Correlation
(cells/mm?)
P value
N
Tfh
stroma Correlation
(cells/mm?)
P value
N
Tfh
epithelium Correlation
(cells/mm?)
P value
N
CD8
stroma Correlation
(cells/mm?)
P value
N
CD8
epithelium Correlation
(cells/mm?)
P value
N
#

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess correlations between cell densities of individual
Th subsets and CD8" T cells in tumor epithelium and tumor stroma. Value of 1 or -1 represents a perfect correlation, whereas 0
indicates no association.

*  p<0.05 level (2-tailed) highlighted in cyan, ** p<0.01 level (2-tailed) highlighted in yellow
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Supplementary Table 2. Correlation analysis of Th subsets (as percent of the total number of
CD3"CDS8 T cells) and CD8* T cell densities (cells/mm?) in tumor stroma and tumor epithelium
from 11 NSCLC patients”

Correlations

Th1 Th2 Th17 Treg Tfh CD8 CD8
stroma stroma stroma stroma stroma epithelium stroma
(%) (%) (%) (%) (cells/mm?)  (cells/mm?)
Th1
stroma Correlation -.536 -.248 -.436 183 627 .845™
(%)
P value .089 463 .180 .589 .039 .001
N 11 11
Th2
stroma Correlation
(%)
P value
N
Th17
stroma Correlation
(%)
P value
(@)
£8 N
reg
’U) stroma Correlation
g @
E P value
—
@® N
D 1
() stroma Correlation
(%)
P value
N
CD8
epithelium Correlation
(cells/mm?)
P value
N
CD8
stroma Correlation
(cells/mm?)
P value
N

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess the correlations between the indicated T
cell populations. Value of 1 or -1 represents a perfect correlation, whereas 0 indicates no association.

*  p<0.05 level (2-tailed) highlighted in cyan
** p<0.01 level (2-tailed) highlighted in yellow



Supplementary Table 3. Correlation analysis of densities (cells/mm?) of Th cell subsets and CD8*
T cells in tertiary lymphoid structures (TLS) from 8 NSCLC patients”

Correlations

Th1
TLS
(cells/mm?)

Th2
TLS
(cells/mm?)

Th17
TLS
(cells/mm?)

Treg
TLS
(cells/mm?)

Spearman’s rho

Tfh
TLS
(cells/mm?)

CD8
TLS
(cells/mm?)

Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N

Th1 Th2 Th17 Treg Tfh CD8
TLS TLS TLS TLS TLS TLS
cells/mm? (cells/mm?) (cells/mm?) (cells/mm?) (cells/mm?) (cells/mm?)

.357 -.214 .071 167 .690
.385 .610 .867 .693 .058

8 8 8 8 8

#

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess the correlation between the indicated T

cell populations in tertiary lymphoid structures. Value of 1 or -1 represents a perfect correlation, whereas 0 indicates no association.

None of the analyses reported in the table above had a p value <0.05.



Supplementary Table 4. Correlation analysis of Th subsets (as percent of the total number of
CD3"CD8 T cells) and CD8" T cell densities (cells/mm?) in tertiary lymphoid structures (TLS)

from 8 NSCLC patients”

Correlations

Th1
TLS
(%)

Th2
TLS
(%)

Th17
TLS
(%)

Treg
TLS
(%)

Spearman’s rho

Tth
TLS
(%)

CD8
TLS
(cells/mm?)

Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N

Th2 Th17 Treg Tfh CD8
TLS TLS TLS TLS TLS
(%) (%) (%) (%) (cells/mm?)
-.095 -.371 167 -.286 619
.823 .365 .693 493 1102

8

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess the correlation between percentage of the

individual Th cell subsets and density of CD8" T cells in tertiary lymphoid structures. Value of 1 or -1 represents a perfect

correlation, whereas 0 indicates no association.

*  p<0.05 level (2-tailed) highlighted in cyan



Supplementary Table 5. Correlation analysis of densities (cells/fmm?) of Th cell subsets and CD8*

T cells in distal lung from 9 NSCLC patients*

Tth CD8

distal lung distal lung
(cells/mm?) (cells/mm?)

Correlations Th1 Th2 Thi7
distal lung distal lung distal lung
cells/mm? (cells/mm?) (cells/mm?)

Th1
distal lung ~ Correlation 322 76
2
(cells/mm?) P value s .
N 9 o
Th2 .
distal lung Correlation
2
(cells/mm?) P value
N
Th17 .
_8 distal lung ~ Correlation
— 2
P (cells/mm?) P value
@ N
Tre
g dis& lung  Correlation
2
8 (cells/mm?) P value
@ N
Tfh .
distal lung ~ Correlation
Il 7
(cells/mm?) P value
N
CD8
distal lung Correlation
2
(cells/mm?) P value
N

797" .600
.010 .088

&

<)

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess the correlation between densities (cells/mm?)

of the indicated T cell populations in distal lung tissue. Value of 1 or -1 represents a perfect correlation, whereas 0 indicates no

association.

** p<0.01 level (2-tailed) highlighted in yellow



Supplementary Table 6. Correlation analysis of Th cell subsets (as percent of the total number
of CD3*CDS8" T cells) and CD8" T cell densities (cells/mm?) in distal lung from 9 NSCLC patients”

Correlations

Spearman’s rho

Th1
distal lung
(%)

Th2
distal lung
(%)

Th17
distal lung
(%)

Treg
distal lung
(%)

Tfh
distal lung
(%)

CD8
distal lung
(cells/mm?)

Correlation
P value

N

Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N
Correlation
P value

N

Th1 Th2 Th17 Treg Tfh CD8
distal lung distal lung distal lung distal lung distal lung distal lung
% (%) (%) (%) (%) (cells/mm?)
.238 .720° .533 -.373 -.317
537 .029 139 323 406
9 9 9 9 9
-.209 A79 -355 -.698"
.589 .645 .349 .037
9 9 9
.268 -.213 -.059
.486

9

Spearman’s Rank Correlation Coefficient in IBM SPSS version 26 was used to assess the correlation in distal lung between the
percentages of individual Th cell subsets and the density of CD8" T cells. Value of 1 or -1 represents a perfect correlation, whereas
0 indicates no association.

p<0.05 level (2-tailed) highlighted in cyan



Supplementary Table 7. Protocols for multiplex chromogenic IHC for detection

of Th cell subsets in human tumors

Th2 cell Th2 cell
STEPS T:;.“:" stain stain Trscti.:cn Th17 cell stain T::‘a.“:"
' (clone L50-816) (clone D13C9) ! !
1. Deparaffinization cycle manual 3 3 3 3 3
(time) (24 min) (24 min) (24 min) (24 min) (24 min)
e Il
(time) manual (56 min) (56 min) (56 min) (56 min) (56 min)
3.P idase block Peroxidase-blocking DISCOVERY DISCOVERY DISCOVERY DISCOVERY DISCOVERY
. ""(’z;:)e ¢ (5 min) Inhibitor Inhibitor Inhibitor Inhibitor Inhibitor
manual (8 min) (8 min) (8 min) (8 min) (8 min)
4. Peroxidase block Inhibitor CM Inhibitor CM Inhibitor CM Inhibitor CM Inhibitor CM
(time) B (8 min) (8 min) (8 min) (8 min) (8 min)
5. Protein block Protein k.)IOCk
A (20 min) - - - - -
(time)
manual
6. Primary antibody T-bet: GATA-3, clone GATA-3, clone FOXP3 ROR-yt BCL-6
(time) overnight at L.50-816 DI3C9 (32 min) (60 min) (32 min)
4 °C manual (32 min) (60 min)
EnVision™ FLEX/
7. Secondary antibody HRP HQ anti-mouse HQ anti-rabbit HQ anti-mouse HQ anti-mouse HQ anti-mouse
(time) (30 min) (16 min) (20 min) (16 min) (20 min) (16 min)
manual
8. Secondary antibody . anti-HQ anti-HQ anti-HQ anti-HQ anti-HQ
(time) (16 min) (20 min) (16 min) (16 min) (16 min)
9. Substrate HRP HRP HRP HRP HRP HRP
DAB
10. Chromogen (5 min) DAB DAB DAB DAB DAB
(time) manual (default) (default) (default) (default) (default)
LI GG (C'CZ) - 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min
(temperature, time)
12. Peroxidase block DISCQYERY
(time) Inhibitor - - - - -
(8 min)
13. Primary antibody CD8 CD8 CD8 CD8 CD8 CD8
(time) (32 min) (32 min) (32 min) (32 min) (32 min) (32 min)
14. Secondary antibod anti-rabbit anti-rabbit anti-rabbit anti-rabbit anti-rabbit anti-rabbit
: (timZ) Y OmniMap OmniMap OmniMap OmniMap OmniMap OmniMap
(16 min) (16 min) (16 min) (16 min) (16 min) (16 min)
15. Substrate HRP HRP HRP HRP HRP HRP
16. Chromogen Purple Purple Purple Purple Purple Purple
(time) (32 min) (32 min) (32 min) (32 min) (32 min) (32 min)
b D (E ((;CZ) 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min
(temperature, time)
18. Primary antibody CD3 CD3 CD3 CD3 CD3 CD3
(time) (44 min) (44 min) (44 min) (44 min) (44 min) (44 min)
19. Secondary antibod anti-rabbit anti-rabbit anti-rabbit anti-rabbit anti-rabbit anti-rabbit
T (time) Y HQ HQ HQ HQ HQ HQ
(16 min) (16 min) (16 min) (16 min) (16 min) (16 min)
20. Secondary antibody anti-HQ anti-HQ anti-HQ anti-HQ anti-HQ anti-HQ
(time) (16 min) (16 min) (16 min) (16 min) (16 min) (16 min)
21. Substrate HRP HRP HRP HRP HRP HRP
22. Chromogen Teal Teal Teal Teal Teal Teal
) (time) 8 (Hp02:32 min) (Hp02:32 min) (Hp02:32 min) (Hp02:32 min) (Hp02:32 min) (Hp02:32 min)
(Act:16 min) (Act:16 min) (Act:16 min) (Act:16 min) (Act:16 min) (Act:16 min)
2513l CE(ECr) 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min 100 °C, 24 min
(temperature, time)
24. Pretreatment/antigen Protease 3 Protease 3 Protease 3 Protease 3 Protease 3 Protease 3
retrieval (time) (4 min) (4 min) (4 min) (4 min) (4 min) (4 min)
25. Primary antibody Cytokeratin Cytokeratin Cytokeratin Cytokeratin Cytokeratin Cytokeratin
(time) (20 min) (20 min) (20 min) (20 min) (20 min) (20 min)
26. Secondary antibod anti-mouse anti-mouse anti-mouse anti-mouse anti-mouse anti-mouse
. (t'mZ) 3 UltraMap UltraMap UltraMap UltraMap UltraMap UltraMap
! (16 min) (16 min) (16 min) (16 min) (16 min) (16 min)
27. Enzyme AP AP AP AP AP AP
28. Chromogen Yellow Yellow Yellow Yellow Yellow Yellow
(time) (60 min) (60 min) (60 min) (60 min) (60 min) (60 min)
29. Manual
counterstain 1 min 1 min 1 min 1 min 1 min 1 min
(hematoxylin)

An autostainer Ventana Discovery Ultra system was used for multiplex immunohistochemistry.

Abbreviations: Act, activator; AP, alkaline phosphatase; CC1, cell conditioning 1; CC2, cell conditioning 2;
DAB, 3,3’-diaminobenzidine; HRP, horseradish peroxidase; HQ, hydroxyquinazoline



Supplementary Table 8. List of primary monoclonal antibodies (mAbs) used to

detect T cell subsets and lung carcinoma cells by IHC

Tobet 4B10 | Mouse IgG1 (1(;72%(; Bi"::;f;‘fgy se21749 | OVIENA pao | X093
GATA-3 | L50-816 | Mouse IgG1 rea?{ gz)“se Roche 760-4897 32 min Dako X0931
GATA3 | DI3C9 | RabbitlgG 1(518? CellSignalling | 5852 60 min La;; erztt‘(’)rries 1-1000
ROR-gt 6F3.1 Mouse IgG2a (11: (1)000) M]ialll\i/i)Dore MABFS81 56 min Dako X0943

Bcl6 Gil191/A8 | Mouse IgG1 read(%ht;) use Roche 760-4241 32 min Dako X0931

Foxp3 236A/E7 | Mouse IgG1 1(518? Invitrogen 14-4777-82 56 min Dako X0931

CD3 2GV6 moij'gﬁ)ifmal rea?g ;‘(’))“se Roche 790-4341 | 44 min Lab\f) S | 11000

cD8 SP57 moiil::]l)(i)tnal “”agg 3“;)“58 Roche 7904460 | 32min | VOO | 11000
lg;’m A?é;?z?/ Mouse IgG1 rea&ygt.g)“se Roche 760-2135 | 20 min Dako | X0931

Supplementary Table 9. List of secondary antibodies used for IHC

T-bet EnVision™ FLEX/ .
e TG HRP Ready to use Dako DMS822 30 min
mcc)ilfi?;}l 1. HQ anti-mouse Ready to use Roche 1.760-4814 1. 16 min

(clone L50-816) 2. HRP anti-HQ 2.760-4820 2. 16 min
ri‘ﬁ;ﬁi} 1. HQ anti-rabbit Ready o use Roche 1.760-4815 1. 20 min
(clone D13C9) 2. HRP anti-HQ 2.760-4820 2. 20 min
ROR-yt 1. HQ anti-mouse 1. 760-4814 1. 20 min
mouse IgG2a 2. HRP anti-HQ Ready to use Roche 2. 760-4820 2. 16 min

Bcl6 1. HQ anti-mouse 1.760-4814 1. 16 min
mouse IgG1 2. HRP anti-HQ Ready to use Roche 2. 760-4820 2. 16 min

Foxp3 1. HQ anti-mouse 1.760-4814 1. 16 min
mouse IgG1 2. HRP anti-HQ Ready to use Roche 2. 760-4820 2. 16 min

CD3 1. HQ anti-rabbit 1.760-4815 1. 16 min
rabbit IgG 2. HRP anti-HQ Ready to use Roche 2. 760-4820 2. 16 min

CD8 DISCOVERY
rabbit 1eG anti-rabbit Ready to use Roche 760-4311 16 min

& £ OmniMap HRP
. DISCOVERY
Cytoke;agri anti-mouse Ready to use Roche 760-4312 16 min
mouse ig UltraMap AP

Abbreviations: AP, alkaline phosphatase; HRP, horseradish peroxidase; NP, hapten nitropyrazole; HQ,
hydroxyquinazoline; mAb, monoclonal antibody




Supplementary Table 10. List of reagents used for multiplex chromogenic IHC

Tween 20 Sigma-Aldrich P2287

HyClone Dulbecco’s Phosphate . .

Buffered Saline: Powder GE Healthcare Life Sciences SH30013.03
CC1 (cell conditioning 1) Roche 950-124
Ribo CC (CC2) Roche 760-107
Tris-EDTA (pH=9) Dako, Agilent K8004
Protease 3 Roche 760-2020
DISCOVERY Inhibitor Roche 760-4840
Inhibitor CM Roche 760-124
EnVision™ FLEX .

Peroxidase-blocking Reagent Dako, Agilent DM821
Protein block Dako, Agilent X0909
DISCOVERY

DAB Map Detection kit Roche 760-124
DISCOVERY
Purple Detection kit Roche 760-229
DISCOVERY
Teal Detection kit Roche 760-247
DISCOVERY
Yellow Detection kit Roche 760-239
DAKO Liquid DAB+ .
Substrate Chromogen System Dako, Agilent K3468
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Supplementary Table 11. List of primary antibodies used for immunofluorescence

CCR4 | Polyclonal | Rabbit IgG (12 500) i‘lﬁr:jh HPA031613 (sli{trgfg) La];’;ztt‘(’)rries 1-1000
CXCR3 | 49801 Mouse IgG1 1(22(5);) S;{S‘iﬁs MAB160-100 (ggrgfg) Dako X0931
CD3 2GV6 | Mouse IgGl rea?g Zg)“se Roche | 790-4341 (rc,li{trgfg) Dako | X0931
CD3 F7.238 | RabbitIgG (1550(; Abcam |  ab17143 (sli{trgfg) La;ﬁztt‘:ﬂes 1-1000
CDs 4B11 Mouse IgG2b (15500) STCII’:::& MA1-80231 (ggr;tg) Biolegend | 400301

Supplementary Table 12. List of secondary antibodies used for immunofluorescence

CCR4 RabbitIgG | Alexa Fluor 647 Donkey 1:500 M;’rlzﬁiar A-31573

CXCR3 Mouse IgG1 | Alexa Fluor 488 Goat 1:500 Molecular A-21121
Probes

CcDp3 Mouse IgG1 | Alexa Fluor 488 Goat 1:500 Molecular A-21121
Probes

CD3 RabbitIgG | Alexa Fluor 647 Donkey 1:500 Molecular A-31573
Probes

CD8 Mouse IgG2b | Alexa Fluor 555 Goat 1:500 M}j’rlsgfc‘lar A-21147

Supplementary Table 13. List of reagents used for immunofluorescence

Citrate buffer pH 6 Dako, Agilent S1699
Protein block Dako, Agilent X0909
Bovine Albumin BioRad 805090
Tween 20 Sigma-Aldrich P2287
HyClone Dulbecco’s
Phosphate Buffered | O icaltheare | gp0013 03
. Life Sciences
Saline: Powder
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Positive control tissues

| A& Transcription factor-positive Th cell /2 Transcription factor-negative Th cell |

(a) tkidney transplant r
\' T R . T

'.,

Th1 cell
stain

Th2 cell
stain

GATA-3 __ CD3 _CD8 _
(e)« '~ “4l) crohn’s disease
i &':\'_;»ft\’:“!;eww 3
Th17 cell [, *.
stain |,

GATA3 CD3 CD8
DRSS

7

Rl T
OR+t

Supplementary Figure 1. Validation of multiplex IHC of Th1, Th2 and Th17 cell subsets
using positive tissue controls. Tissues that were expected to contain high numbers of particular
T cell subsets were selected and representative images are shown: (a, b) tissue of kidney
transplant rejection for Thl cells (T-bet"CD3"CDS"); (¢, d) intestinal tissue with worm infection
for Th2 cells (GATA-3"CD3"CD8") identified by the anti-GATA-3 mAb clone L50-816; (e, f)
gut tissue from a patient with Crohn’s disease for Th17 cells (ROR-yt*CD3*CDg&). (a-f) T cells
were immunostained with anti-CD3 (teal) and anti-CD8 (purple) mAbs, and all Th cells were
identified as CD3*CDS8". Th subsets were detected using mAbs against subset-defining
transcription factors (brown). Arrows indicate examples of positive and negative cells: red
arrows point at transcription factor-positive Th cells (teal cells with brown nuclei), and white
arrows point at transcription factor-negative Th cells (teal cells with hematoxylin-stained
purplish blue nuclei). The squared areas indicated in yellow in (a, ¢, e) are shown in (b, d, f) with
higher magnification. Original magnification, 400x. (a, ¢, e) Scale bars, 50 um. (b, d, f) Scale
bars, 5 um.
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Positive control tissues

| B Transcription factor-positive Th cell /% Transcription factor-negative Th cell I

- Sttt tonsil

Tfh cell
stain

Treg cell |
stain

“CD3 CD8 4F0XP3 CD3 cD8

Supplementary Figure 2. Validation of multiplex IHC of Tfh and Treg cell subsets using
positive tissue controls. Tonsil tissue that is expected to contain high numbers of Tth and Treg
cells was selected, and representative images are shown. T cells were immunostained with anti-
CD3 (teal) and anti-CD8 (purple) mAbs, and all Th cells were identified as CD3"CDS8". Th
subsets were detected using mAbs against subset-defining transcription factors (brown).
Arrows indicate examples of positive and negative cells: red arrows point at transcription
factor-positive Th cells (teal cells with brown nuclei), and white arrows point at transcription
factor-negative Th cells (teal cells with hematoxylin-stained purplish blue nuclei). (a, b) Tth
cells (BCL6TCD3"CDS") in tonsil. (¢, d) Treg cells (FOXP3*CD3*CD&) in tonsil. The squared
areas indicated in yellow in (a, ¢) are shown in (b, d) with higher magnification. Original
magnification, 400x. (a, ¢) Scale bars, 50 um. (b, d) Scale bars, 5 um.
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Th1 cell Th2 cell stain
stain (L50-816)

(b RS o
(2)) "E:'Wy\e;:;ﬁé

>u g DNt
‘i’\

»

all mAb

isotype for L &
anti-transcription|
factor mAb

isotype for
anti-CD8 mAb

isotype for
anti-CD3 mAb |

isotype for
anti-cytokeratins
mAb

Supplementary Figure 3. Isotype-matched antibodies with irrelevant specificity as
controls for multiplex IHC of Th1 and Th2 subsets. (a, b) Positive controls: detection of Th1
cells (a) and Th2 cells (b) in NSCLC tumors using the established multiplex IHC assay (all
antibodies). (c-j) Each antibody of the assay was replaced by an isotype-matched control mAb
with irrelevant specificity: (¢) mouse IgG1 mAb for anti-T-bet mAb clone 4B10; (d) mouse
IgG1 mAb for anti-GATA-3 mAb clone L50-816; (e, f) rabbit I[gG mAb for anti-CD8 mAb
clone SP57; (g, h) rabbit IgG mAb for anti-CD3 mAb clone 2GV6; (i, j) mouse IgG1 mAb for
anti-cytokeratins mAb clones AEI/AE3/PCK26. The representative images shown above
illustrate the absence of non-specific background staining of the tumor sections by the isotype-
matched control antibodies. Original magnification, 400x. Scale bars, 50 um.
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Treg cell Th17 cell Tfh cell
stain stain stain

all mAb

isotype for
anti-transcription

". .
factor mAb .

’

isotype for i
anti-CD8 mAb |

isotype for 5
anti-CD3 mAb

isotype for .
anti-cytokeratins
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Supplementary Figure 4. Isotype-matched antibodies with irrelevant specificity as
controls for multiplex IHC of Treg, Th17 and Tfh subsets. (a, b, ¢) Positive controls:
detection of Treg cells (a), Th17 cells (b), and Tth cells (¢) in NSCLC tumors using the
established multiplex IHC assay (all antibodies). (d-1) Each antibody of the assay was replaced
by an isotype-matched control mAb with irrelevant specificity: (d) mouse IgG1 mAb for anti-
FOXP3 mAb clone 236A/E7; (e) mouse 1gG2a mAb for anti-ROR-yt mAb clone 6F3.1; (f)
mouse [gG1 mAD for anti-BCL6 mAb clone Gil91/A8; (g, h) rabbit IgG mAb for anti-CDS§
mADb clone SP57; (i, j) rabbit [gG mAb for anti-CD3 mAb clone 2GV6; (k, I) mouse [gG1 mAb
for anti-cytokeratins mAb clones AE1/AE3/PCK26. The representative images shown above
illustrate the absence of non-specific background staining of the tumor sections by the isotype-
matched control antibodies. Original magnification, 400x. Scale bars, 50 um.
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Supplementary Figure S. Validation of the anti-T-bet mAb using another clone.
Representative images of serial immunostained sections from two lung adenocarcinoma
patients. Boxed areas are enlarged and presented as corner insets to show positively stained Th
cells. Thl cells identified as teal colored cells with brown nuclei (T-bet"CD3"CDS8") are
indicated with red arrows. The tissue sections were incubated with (a, ¢, e, g) the anti-T-bet
mADb clone MRQ-46 or (b, d, f, h) the anti-T-bet mAb clone 4B10. Clone 4B10 was used for
the established multiplex IHC assay. The images shown above reveal that the two anti-T-bet
mAb clones detect similar numbers of Thl cells per mm?. TLS, tertiary lymphoid structure.
CK, cytokeratin. Original magnification, 400x. Scale bars, 50 pm.
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Supplementary Figure 6. Validation of the anti-BCL6 mAb using another clone. (a-d)
Representative images of serial immunostained sections from one lung adenocarcinoma patient.
Boxed areas are enlarged and presented as corner insets to show positively stained Tth cells.
Tth cells identified as teal colored cells with brown nuclei (BCL6CD3"CD8") are indicated
with red arrows The tissue sections were incubated with (a, ¢) anti-BCL6 mAb clone PG-B6,
or (b, d) anti-BCL6 mADb clone GI191E/GS. Clone GI191E/G8 was used for the established
multiplex THC assay. The images shown above reveal that the two anti-BCL6 mAb clones
detect similar numbers of Tth cells per mm?. TLS, tertiary lymphoid structure. CK, cytokeratin.
Original magnification, 400x. Scale bars, 50 um.
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Supplementary Figure 7. Detection of Th1 and Th2 cells by immunofluorescence staining of
chemokine receptors in NSCLC tumors. Representative images of immunostained serial
sections of tumor tissue from two patients with lung adenocarcinoma. Expression of CXCR3 and
CCR4 were used as markers for Thl and Th2 cells, respectively. (a, ¢) Detection of Thl cells.
Tumor sections were immunostained with anti-CD3 mAb (blue), anti-CXCR3 mAb (green), and
anti-CD8 mAb (red). Only low numbers of CD3"CD8 CXCR3" Thl cells (white arrows) were
observed. (b, d) Detection of Th2 cells. Tumor sections were immunostained with anti-CCR4
polyclonal rabbit IgG (blue), anti-CD3 mAb (green), and anti-CD8 mAb (red). The observed
CD3*CD8CCR4" Th2 cells are indicated by white arrows. Similar results were observed in tumor
tissue from all investigated NSCLC patients (n=3) and are consistent with a predominance of Th2
cells in lung tumors. Original magnification, 600x. Scale bars, 50 um.
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Supplementary Figure 8. Detection of Th1 and Th2 cells by immunofluorescence staining
of chemokine receptors in tertiary lymphoid structures (TLS). Representative images of
immunostained serial sections of a TLS from one patient with lung adenocarcinoma. Expression
of CXCR3 and CCR4 were used as markers for Th1 and Th2 cells, respectively. (a) Detection
of Thl cells. The TLS was immunostained with anti-CD3 mAb (blue), anti-CXCR3 mAb
(green), and anti-CD8 mAb (red). Only low numbers of CD3*CD8 CXCR3" Thl cells (white
arrows) were observed. (b) Detection of Th2 cells. The TLS was immunostained with anti-
CCR4 polyclonal rabbit IgG (blue), anti-CD3 mAb (green), and anti-CD8 mAb (red). The
observed CD3"CD8 CCR4" Th2 cells are indicated by white arrows. Similar results were
observed in TLS from all investigated NSCLC patients (n=3) and are consistent with a
predominance of Th2 cells in TLS. Original magnification, 600x. Scale bars, 50 um.
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Supplementary Figure 9. Comparison of the number of intratumoral Th1 and Th2 cells
detected by chromogenic IHC vs. immunofluorescence. Representative images of
immunostained tumor sections from one patient with lung adenocarcinoma (patient #2).
Boxed areas are enlarged and presented as corner insets. The positive cells for each Th subset
in tumor stroma are indicated by red or white arrows. (a) Thl cells (T-bet"CD3*CDS8)
detected by chromogenic ITHC. (b) Thl cells (CXCR3"CD3*CD8) detected by
immunofluorescence. (¢) Th2 cells (GATA-3*CD3"CD8") detected by chromogenic THC,
using the anti-GATA-3 mAb clone L50-816. (d) Th2 cells (CCR4"CD3"CD8") detected by
immunofluorescence. Similar results were obtained from all three investigated NSCLC
patients. Original magnification, 600x. Scale bars, 50 um.
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Supplementary Figure 10. Comparison of the number of Thl and Th2 cells detected by chromogenic THC vs.
immunofluorescence in tertiary lymphoid structures (TLS). Representative images of immunostained sections of TLS from
two patients with lung adenocarcinoma. Boxed areas are enlarged and presented as corner insets. The positive cells for each Th
subset in tumor stroma are indicated by red or white arrows. (a, €) Thl cells (T-bet"CD3*CD8") detected by chromogenic IHC. (b,
f) Thl cells (CXCR3*CD3'CD8") detected by immunofluorescence. (¢, g) Th2 cells (GATA-3"CD3"CDS8") detected by
chromogenic THC, using the anti-GATA-3 mAb clone L50-816. (d, h) Th2 cells (CCR4"CD3*CD8) detected by
immunofluorescence. Similar results were observed in TLS from all the investigated NSCLC patients (n=3). Original
magnification, 600x. Scale bars, 50 um.
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Supplementary Figure 11. Isotype-matched antibodies with irrelevant specificity as
controls for immunofluorescence staining. (a-c) As controls for the CCR4/CD3/CDS8
immunofluorescence staining, NSCLC tumor tissue sections were incubated with (a) isotype-
matched control (rabbit IgG) for the CCR4 polyclonal antibody (blue) plus anti-CD3 mAb clone
F7.2.38 (green) plus anti-CD8 mAb clone 4B11 (red); (b) anti-CCR4 polyclonal antibody
(blue) plus anti-CD8 mAb clone 4B11 (red) plus isotype-matched control (mouse IgG1) for
anti-CD3 antibody clone F7.2.38 (green); (c¢) anti-CCR4 polyclonal antibody (blue) plus anti-
CD3 mAb clone F7.2.38 (green) plus isotype-matched control (mouse IgG2b) for anti-CD8
antibody clone 4B11 (red). (d-f) As controls for the CD3/CXCR3/CD8 immunofluorescence
staining, tissue sections were incubated with (d) anti-CD3 mAb clone 2GV6 (blue) plus anti-
CD8 mAbD clone 4B11 (red) plus isotype-matched control (mouse IgG1) for the CXCR3
antibody clone 49801 (green); (e) anti-CXCR3 antibody clone 49801 (green) plus anti-CD8
mADb clone 4B11 (red) plus isotype-matched control (rabbit IgG) for anti-CD3 antibody (blue);
(f) anti-CXCR3 antibody clone 49801 (green) plus anti-CD3 mAb clone 2GV6 (blue) plus
isotype-matched control (mouse IgG2b) for anti-CDS8 antibody clone 4B11 (red). Original
magnification, 600x. Scale bars, 50 pm.
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