nature SUPPLEMENTARY INFORMATION

Cancer https://doi.org/10.1038/s43018-019-0019-5

In the format provided by the authors and unedited.

Molecular analysis of primary melanoma
T cells identifies patients at risk for metastatic
recurrence

Wiebke Pruessmann'?, Julie Rytlewski®2'°, James Wilmott©3°, Martin C. Mihm Jr',

Grace H. Attrill3, Beatrice Dyring-Andersen'®, Paul Fields ©2, Qian Zhan', Andrew J. Colebatch®#,
Peter M. Ferguson3*, John F. Thompson®3>, Klaus Kallenbach®, Erik Yusko? Rachael A. Clark’,
Harlan Robins?7, Richard A. Scolyer®341° and Thomas S. Kupper ©11°*

'Department of Dermatology and Harvard Medical School, Brigham and Women's Hospital, Boston, MA, USA. 2Adaptive Biotechnologies, Seattle, WA,
USA. *Melanoma Institute Australia, University of Sydney, Sydney, New South Wales, Australia. *Tissue Pathology and Diagnostic Oncology, Royal Prince
Alfred Hospital, Camperdown, New South Wales, Australia. °Department of Melanoma and Surgical Oncology, Royal Prince Alfred Hospital, Camperdown,
New South Wales, Australia. °Department of Surgical Pathology, Zealand University Hospital, Roskilde, Denmark. ’Fred Hutchinson Cancer Research
Center, Seattle, WA, USA. 8Present address: Department of Dermatology, University of Luebeck, Luebeck, Germany. °Present address: Novo Nordisk
Foundation Centre for Protein Research, University of Copenhagen, Copenhagen, Denmark. ®These authors contributed equally: Wiebke Pruessmann, Julie
Rytlewski, James Wilmott, Richard A. Scolyer, Thomas S. Kupper. *e-mail: tkupper@bwh.harvard.edu

NATURE CANCER | www.nature.com/natcancer


http://orcid.org/0000-0001-5244-6790
http://orcid.org/0000-0002-6750-5244
http://orcid.org/0000-0002-9608-6464
http://orcid.org/0000-0002-2816-2496
http://orcid.org/0000-0002-8991-0013
http://orcid.org/0000-0002-4229-2916
mailto:tkupper@bwh.harvard.edu
http://www.nature.com/natcancer

Suppl. Table 1. Selected Clinicopathological Patient Characteristics

Characteristic All cases Training Group Test Group
No. % No. % No. % p-value
Total number of patients 199 100.0 100 50.3 99 49.7 NA
Sex 0.0639°
Female 74 37.2 44 44.0 30 30.3
Male 125 68.2 56 56.0 69 69.7
Age, years 0.7210*
Median (IQR) 66.0 (55.0 -74.0) 65.0 (54.8 -74.0) 7.0 (55.0 -74.0)
Range 28-92 28 - 92 30-90
Location 0.4865°%
Head and neck 57 28.7 30 30.0 27 27.3
Trunk 56 28.1 26 26.0 30 30.3
Extremities 84 42.2 42 42.0 42 424
Other 2 1.0 2 2.0 0 0.0
Thickness, mm 0.9693%
>1.0-2.0 50 25.1 25 25.0 25 25.2
>2.0-4.0 75 37.7 37 37.0 38 38.4
>4.0 74 37.2 38 38.0 36 36.4
Mitoses per mm2 0.9877%
<1 9 45 4 4.0 5 5.1
>1 (range 1-40) 190 95.5 96 96.0 94 94.9
Ulceration 0.7325%
Absent 102 51.3 54 54.0 48 48.5
Present 91 45.7 43 43.0 48 48.5
Not documented 6 3.0 3 3.0 3 3.0
Clark level 0.3994%
1 1 0.5 0 0.0 1 1.0
11 25 12.6 11 11.0 14 14.2
v 115 57.8 64 64.0 51 51.5
\% 55 27.6 24 24.0 31 313
Not documented & 1.5 1 1.0 2 2.0
Disease manifestation at time of diagnosis 0.2251%
Local 118 59.3 64 64.0 54 54.4
Local + Regional LN 81 40.7 36 36.0 45 455
Sentinel node 0.2657%
Negative 79 39.7 43 43.0 36 36.4
Positive 56 28.1 23 23.0 33 333
Not performed 64 32.2 34 34.0 30 30.3
Stage 0.3182%
| 21 10.6 10 10.0 11 111
1 97 48.7 54 54.0 43 434
11 81 40.7 36 36.0 45 455
Total follow up, months 0.8074*
Median (IQR) 54.0 (23.5 - 74.0) 46.5 (23.8- 76.3) 57.0 (24.0 - 67.5)
Progression-free survival?, months 0.9186*
Median (IQR) 38.0 (10.5 - 71.0) 36.0 (9.0 - 76.3) 38.0 (11.5 - 63.5)
Disease recurrence 18
No 107 53.8 54 54.0 53 53.5
Yes 92 46.2 46 46.0 46 46.5
Survival status 0.1649%
Alive 109 54.8 54 54.0 55 55.6
Dead, melanoma 75 37.7 35 35.0 40 40.4
Dead, cause unknown 15 7.5 11 11.0 4 4.0

Abbreviations: IQR, interquartile range; NA, not applicable. $ p-value calculated with Pearson’s chi-square test. * p-value calculated with two-

sided Wilcoxon-Mann-Whitney test. # Progression-free survival is defined as the time from surgical resection of the primary melanoma and any
possible lymph node metastases, during which all patients of this study were classified as disease free, to disease progression or death from any
cause.



Suppl. Table 2a. 5-year PFS Hazard Ratios

Thickness

Age

Sex: M (vs F)

Nodal Disease: Present (vs Absent)
Ulceration: Present (vs Absent)
Mitotic Rate

Location: Extremities (vs Head and Neck)
Location: Other (vs Head and Neck)
Location: Trunk (vs Head and Neck)
Simpson's Clonality

T-cell Fraction (continuous)

T-cell Fraction: > 20% (vs < 20%)

Abbreviations: HR — Hazard Ration, Cl — 95% Confidence Interval, p-value by two-sided Z-Test, LRT — Likelihood-ratio test. N=199.

1.08
1.02
0.87
2.44
1.69
1.03
1.07
0.73
0.57
0.96
0.81
0.39

Suppl. Table 2b. 5-year OS Hazard Ratios

Thickness

Age

Sex: M (vs F)

Nodal Disease: Present (vs Absent)
Ulceration: Present (vs Absent)
Mitotic Rate

Location: Extremities (vs Head and Neck)
Location: Other (vs Head and Neck)
Location: Trunk (vs Head and Neck)
Simpson's Clonality

T-cell Fraction (continuous)

T-cell Fraction: > 20% (vs <20%)

Abbreviations: HR — Hazard Ration, Cl — 95% Confidence Interval, p-value by two-sided Z-Test, LRT — Likelihood-ratio test. N=199.

1.05
1.02
1.06
1.92
1.57
1.02
0.85
0.73
0.56
0.92
0.80
0.37

1.04
1.01
0.61
1.70
1.18
1.01
0.71
0.10
0.34
0.76
0.72
0.25

1.00
1.00
0.72
1.32
1.07
0.99
0.55
0.10
0.34
0.71
0.71
0.24

1.13
1.03
1.26
3.49
2.43
1.05
1.62
5.36
0.93
1.21
091
0.59

1.10
1.03
1.57
2.80
2.30
1.04
131
5.34
0.93
1.19
0.90
0.59

1 mm

1 year

1 mitosis/mm2

0.1
0.1

1 mm
1 year
1 mitosis/mm2

0.1
0.1

0.000162
0.00541
0.46
1.07E-06
0.00433
0.00167
0.72112
0.76287
0.02584
0.751
0.000207
1.28E-05

0.0357
0.0168
0.755
0.000663
0.0214
0.142
0.4614205
0.7583885
0.0276621
0.522
0.000183
2.04E-05

0.00133
0.00444
0.462
1.39E-06
0.00435
0.00413
0.03451
0.03451
0.03451
0.748
2.33E-05
3.00E-06

0.0603
0.0147
0.754
0.000746
0.0212
0.162
0.151801
0.151801
0.151801
0.511
1.61E-05
4.00E-06



Suppl. Table 3a. True positive and True Negative Rates — Training group

true pos trueneg  false pos  false neg n TCFr>20% n true pos rate true neg rate
All 47 20 18 15 35 100 0.76 0.53
Breslow Group
1-2mm 11 6 5 3 9 25 0.79 0.55
2-4mm 18 10 5 4 14 37 0.82 0.67
>4mm 18 4 8 8 12 38 0.69 0.33
Stage
| 6 2 2 0 2 10 1.00 0.50
1 19 14 11 10 24 54 0.66 0.56
1l 19 4 5 5 9 33 0.79 0.44
Sentinel Lymph Node
NA 21 6 5 2 8 34 0.91 0.55
Negative 15 11 8 9 20 43 0.63 0.58
Positive 11 3 5 4 7 23 0.73 0.38

Suppl. Table 3b. True positive and True Negative Rates — Testing group

true pos trueneg  falsepos  falseneg n TCFr>20% n true pos rate true neg rate
All 47 20 19 13 33 99 0.78 0.51
Breslow Group
1-2mm 7 8 4 6 14 25 0.54 0.67
2-4mm 17 8 9 4 12 38 0.81 0.47
>4mm 23 4 6 3 7 36 0.88 0.40
Stage
| 4 5 2 0 5 11 1.00 0.71
1 14 10 13 6 16 43 0.70 0.43
11 28 5 4 7 12 44 0.80 0.56
Sentinel Lymph Node
NA 22 4 2 2 6 30 0.92 0.67
Negative 6 12 13 5 17 36 0.55 0.48
Positive 19 4 4 6 10 33 0.76 0.50

Suppl. Table 3c. True positive and True Negative Rates — Complete cohort

true pos trueneg  false pos  false neg n TCFr>20% n true pos rate true neg rate
All 94 40 37 28 68 199 0.77 0.52
Breslow Group
1-2mm 18 14 9 9 23 50 0.67 0.61
2-4mm 35 18 14 8 26 75 0.81 0.56
>4Amm 41 8 14 11 19 74 0.79 0.36
Stage
| 10 7 4 0 7 21 1.00 0.64
I 33 24 24 16 40 97 0.67 0.50
1 47 9 9 12 21 77 0.80 0.50
Sentinel Lymph Node
NA 43 10 7 4 14 64 0.91 0.59
Negative 21 23 21 14 37 79 0.60 0.52
Positive 30 7 9 10 17 56 0.75 0.44

Abbreviations: TCFr — T-cell fraction, true pos rate = true pos / (true pos + false neg), true neg rate = true neg / (true neg + false pos)



Suppl. Table 4.

Immunohistochemistry Antibody Panel

Order Antibody Source Clone Manufacturer Dilution Diluent Opal AR pH  Detection Kit

1 FoxP3 Mouse 236A1E7 Abcam 1:1000 Da Vinci Green 540 9 Opal Polymer HRP Ms + Rb (Perkin Elmer)
(Biocare Medical)

2 CD103 Rabbit EPR4166(2) Abcam 1:800 Antibody Diluent/Block 520 9 Opal Polymer HRP Ms + Rb
(Perkin Elmer)

3 CD8 Rabbit  C8/144B Dako 1:1000 Antibody Diluent/Block 570 9 Opal Polymer HRP Ms + Rb

4 CDh4 Mouse 4B12 Biocare 1:400 Van Gough Yellow 650 9 Mach 3 Mouse HRP-polymer (Biocare Medical)

Medical (Biocare Medical)
5 CcD3 Rabbit MRQ-39 Cell Marque 1:2000 Antibody Diluent/Block 620 9 Opal Polymer HRP Ms + Rb
6 CD39 Rabbit EPR20627  Abcam 1:2000 Antibody Diluent/Block 690 9 Opal Polymer HRP Ms + Rb

Suppl. Table 5. Cell phenotyping by multiplex immunohistochemistry

Cell type Phenotype
CD4* T cells DAPI+ CD3+ CD4+ CD8-
CD8* T cells DAPI+ CD3+ CD8+ CD4-
T cells CD4* T cells & CD8* T cells
(DAPI+ CD3+ CD4+ CD8-) + (DAPI+ CD3+ CD8+ CD4-)
Tregs DAPI+ CD3+ CD4+ CD8- FoxP3+

CD39* CD8'* T cells
CD103* CD8* T cells

CD39* CD103* CD8* T cells

DAPI+ CD3+ CD8+ CD4- CD39+
DAPI+ CD3+ CD8+ CD4- CD103+

DAPI+ CD3+ CD8+ CD4- CD39+ CD103+




