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Figure S1. Conceptual overview of the interplay between immune cells response and melanoma growth with immunosenescence
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Figure S1. In melanoma, immunosenescence leads to reduced cell number and function of naive T cells and memory T cells, inducing melanoma growth and metastatization
process. Moreover, T cells express an immunosenescent phenotype characterized by reduced expression of CD27 and CD28 and higher expression of CD57, a major marker of
immunosenescence. This immunosenescent phenotype has been associated with resistance to immunotherapy treatment.



Figure S2. Distribution of Clinical Frailty Scale score in patients with frailty
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Table S1. Panel markers for flow cytometry (1/2)

Single stain Laser Detector [  Fluor Antigen | Characteristics of markers in immunosenescence field ['*! Clone Lot 1 Unmixing
1 uv2 BUV395 | CD45RA Naive and terminally differentiated effector |Lost fas T cells becorr_le central or effector memory cells; ratio of naive to these memory T HI100 2077243 with beads
T cells marker lcells is a hallmark of immunosenescence
s2 uv4 Zombie UV L/D Distinguishes live from dead cells to be able to only analyse viable cells as dead cells can non-specifically bind antibodies) NA with cells
s3 uvz BUV496 CD16 NK cells marker and is expressed on IChanges in expression levels can indicate altered immune functions in ageing 3G8 1099494 with cells
monocytes and some macrophages
Exhausted T cells marker, also expressed
s4 ) uvo BUV563 CD39 |in activated antigen-specific CD4 T cells in [Can lead to increased immunosuppression with age TUG6 2069477 with beads
UltraViolet laser 1]
the tumour
5 uvio | BUVel5 | ICOS A costimulatory molecule for T.cell . 16 involved in the functional decline and activation of T cells in ageing DX29 2077268 | with beads
activation and function
s6 uv11 BUV661 CD1c Marker of dendritic cells Involved in antigen presentation; initiation of immune responses can decline with age F10/21A3 2189988 with cells
s7 uvi4 BUV737 CD86 Costlmula:)ci;ysg:](t)il:gcu;:”c; n antigen- Essential for effective T cell activation, which can decline with age 2331 (FUN-1)| 1228590 with beads
s8 uv1e BUV805 CD8 Cytotoxic T cells marker IAccumulation of senescent CD8+ T cells is a hallmark of immunosenescence SK1/HIT8a 1200765 with cells
— - — B] — - .
s9 VA BV421 CD161 Expressed on a subset of T cells and NK 'CD161 is |nvol\(ed in regulating immune responses™, potentially implicated in age-related HP-3G10 B334269 with beads
cells immune alterations
s10 V2 SB436 CD123 Plasmacytoid dendritic cells marker Numerical and functional decline in pDC is associated with ageing 6H6 2305276 with beads
s11 V3 PacBlue cD15 Neutrophils marker Neutrophl! funf:t|0n§ may decline with ageing, although the neutrophils are hardly present W6D3 B273508 with beads
lafter gradient isolation of blood sample
s12 V4 BV480 CD33 Early myeloid cells marker Increased proportions are associated with ageing P67.6 276608 with beads
s13 V6 BV510 CD11c Dendritic cells marker Involved in antigen presentation, initiation of immune responses can decline with age B-Ly6 1344885 with cells
s14 V7 PacOrange CD3 T cells marker Ratio of different T cell subsets changes with age, can indicate immunosenescence UCHT1 539078 with cells
s15 violet laser V8 BV570 CD45RO Memory T cells marker Increased proportions suggest an aged immune repertoire UCHL1 B354623 with beads
s16 V10 BV605 CD163 M2-like macrophages marker M2 macrophages may increase with age, can promote tumour 671 GHI/61 B339795 | with beads
s17 V11 BV650 PD1 Immune checkpoint inhibitor marker !ncreases on T cells as they become activated and exhausted, a hallmark of EH12.2H7 B341605 with beads
immunosenescence
s18 V13 BV711 CD103 Integrin ex‘:;zsrssg?rnctjlssue resident Tissue resident marker, can be upregulated upon activation!®! Ber-ACT8 B328658 with beads
s19 V14 BV750 CD56 NK cells marker ((.;I_azeilss)o be expressed in IChanges in NK cell numbers and function are associated with ageing 5.1H11 B348832 with beads
20 V15 BV785 | cD28 C°St'm”'at°2'czqvc:§g:‘]'e forTeells } oss of CD28 in T cells is a halimark of immunosenescence CD28.2 | B344136 | with cells

For each antibody, the conjugated fluorochrome, clone name and supplier are given.




Table S1. Panel markers for flow cytometry (2/2)

Single stain

s27

s28

s29

s30

s31

s32

s33

s34

s35

s36
s37

s38

s39

s40

yellow green laser

red laser

Detector Fluor Antigen| Characteristics of markers in immunosenescence field ['-3 Clone Lot 1 Unmixing
B1 BB515 CD141 | Expressed in subset of dendritic cells [CD141+ DC may decrease in number with age 1A4 1166028 with beads
B2 AF488 Foxp3 Transcription factor for Treg cells  [Treg Foxp3+ cells may increase in number with age 259D B315166 with beads
B3 Spark Blue 550| CD14 Monocytes/macrophages marker  |Phenotype and function of monocytes and macrophages change with age 63D6 B321401 with cells
B8 PerCP CD45 Leukocytes marker Decreased proportions with age Hi30 B331249 with beads
B9 PerCP/Cy5.5 | CD11b Myeloid cells marker IChanges in expression might reflect shifts in innate immunity with age ICRF44 B328101 with cells
B10 PerCP/eF710 CD274/P) PD-1 Ligand marker !ts expression onltumor (.:ells and tumorl assoc'lated macrophages can contribute to the MIH5 2246625 with beads

D-L1 immunosuppressive environment seen in ageing
YG1 PE Clec9a | Expressed in subset of dendritic cells |CLEC9A+ DC (cDC1) may decrease in number with age (6] 8F9 B309940 with cells
YG2 CF568 CD4 Helper T cells marker IChanges in the CD4+ T cell compartment are associated with immunosenescence C4-206 21C0304 with cells
YG3 PE/Dazzle 594 | CD206 Activated macrophages marker IActivated macrophages increase with age 15-Feb B329923 with beads
YG4 PE/Fire640 CD25 Expressed or.:_rae";t'\ézltlid T cells and Involved in cell proliferation and regulatory functions that may change with age M-A251 B332511 with cells
YG5 PE/Cy5 Tim3 Immune checkpoint molecule Increased expression is associated with T cell exhaustion in ageing F38-2E2 B353724 with beads
Memory T cells and effector T cells
YG6 PE/Fire700 | CD127 | marker, also expressed in a subset of [Memory and effector T cells increase in number with age AO19D5 B348589 with beads
Treg cells
YG9 PE/Cy7 KLRG1 Expressed on senescent T cells  [Marker of terminal differentiation and senescence in T cells SA231A2 B330891 with cells
YG10 | PE/Fire810 |HLADR|  MHC class Il molecule marker | SXPression on T cells can mean activated T cells. Its increased expression can be 1243 B341939 | with cells
lassociated with inflammation and ageing
R1 APC NKG2a NK cells marker and immune oo proportions with age 7199 200056 | with beads
checkpoint molecule on T cells
R2 Alexa647 CD68 Macrophages marker Decreased proportions with age Y1/82A B311503 with beads
R3 Spark NIR 685 | CD19 B cells marker IChanges in B cell subsets are hallmarks of immunosenescence HIB19 B324543 with beads
R4 APC/R700 Lag3 Immune checkpoint molecule IContributes to immune exhaustion and increases with age T47-530 1114707 with cells
R7 APC/Fire750 | CCR7 Involved in cell rr.ugratl.on o lymph Loss of CCR7 expression on T cells is associated with immunosenescence GO043H7 B338294 with cells
nodes, expressed in various cell types
R8 APC/Fire810 | CD27 Costimulatory molecule Loss of CD27 expression on T and B cells is a hallmark of immunosenescence QA17A18 B332527 with beads

For each antibody, the conjugated fluorochrome, clone name and supplier are given.
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Figure S3. Frequencies of CD3+ T cell populations between patients having response/no response to treatment
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Figure S3. (A) OptSNE plots visualizing contour plots with the staining intensity of the individual markers used.



Figure S3. Frequencies of CD3+ T cell populations between patients having response/no response to treatment
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Figure S3. (B) Heat map (FlowSOM plugin output) of the relative fluorescent intensity for the markers associated with the identified T cell subpopulations.
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Figure S4. NK cell populations
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Figure S4. (A) Cluster partitions by FLOWSOM of PBMCs stained with antibodies for CD56+ NK cell markers. In total, 11 different clusters were defined (left).
OptSNE plots visualizing contour plots of the 3 patient groups (right).



Figure S4. NK cell populations

(B) Pop 20 Pop 21 Pop 22 Pop 23 Pop 24
2.0 6 5= 2.5+ 1.5+
2 15 . » ) o 44 * 0204 . ® )
B . 3 4- 3 3 .o 8 1.0-
2 : ' 2 g7 2 % : 2 °
a 1.0 . fa) a a : a
o . : o O 24 . O 104 ° . . ©
5 .5 5 2 . 5 . v 5 w & 5
= 0.5 o 5 R o3 Siee o X4 . $ S, X 054 !' °:° R
KA X 5 . o 3 5 = G
838| Eeey [tss w3 + 5 I E % I ool
2| i, | X | Paess] [ 3ee| |si: 333 300 |:!.| | Y | |':.-| e
0.0 T T T 0 zl T' T 0'_E.;:—| = =T 0.0 T T T
young old old young old old young old old young old old young old  old
and frail and frail and frail and frail and frail
Pop 25 Pop 26 Pop 27 Pop 28 Pop 29 Pop 30
1.59 0.4+ 1.09 1.5+ 20 10+
@ . 205 . . @ 0.8+ . @ . 2 45 . o 8 ’
8 1.01 . 8 : 8 8 1.04 8 . 8 .
0 . ) b 1 0.6+ . 1) , 0 n 64 s
< < o4 R . < < < 104 . <
[=] av : . [=] [=] . o [a]
[&] Yy . . (&) - (8] 0.4+ .. (&) s o (&) 4
‘G 0.5 . .:. s ko) & - cecce = * . % 0.5- .-' . o 5 5
® i i [P S A e ol Ro2d o' mam L e B R® 5 R 21
..;:o ... 'E' .8:3. :.: oSe : =,9 A E: 5 .: | :;: | r:i:ol ='.
0.0 T . T 0.0 T T T 0.0 ’|'. T ':' 0.0 T . T 0- 0
young old old young old old young old old young old old young old old old
and frail and frail and frail and frail and frail and frail

Figure S4. (B) Frequencies of NK cell populations in young, old and old-frail patient groups. Cell populations are presented as percentage of the total CD45+ cells.
Statistical differences were assessed with Kruskall-Wallis tests and p<0.05.
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Figure S4. NK cell populations

Figure S4. (C) Expression levels
of each of the indicated markers
is depicted for the individual cell
populations.



Figure S5. Myeloid cell populations
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Figure S5. (A) Cluster partitions by FLOWSOM of PBMCs stained with antibodies for myeloid cell markers. In total, 17 different clusters were defined (left). OptSNE plots
visualizing contour plots of the 3 patient groups (right).




Figure S5. Myeloid cell populations
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Figure S5. (B) Frequencies of myeloid cell populations in young, old and old-frail patient
groups. Cell populations are presented as percentage of the total CD45+ cells. Statistical
differences were assessed with Kruskall-Wallis tests and p<0.05
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Figure S6. B cell populations
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Figure S6. (A) Cluster partitions by FLOWSOM of PBMCs stained with antibodies for CD19+ B cell markers. In total, 8 different clusters were defined (left).
OptSNE plots visualizing contour plots of the 3 patient groups (right).




Figure S6. B cell populations
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Figure S6. (B) Frequencies of B cell populations in young, old and old-frail patient groups. Cell populations are presented as percentage of the total CD45+ cells.
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Statistical differences were assessed with Kruskall-Wallis tests and p<0.05.
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Figure S6. B cell populations
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Figure S6. (C) Expression levels of each of the indicated markers is depicted for the individual cell populations.




Figure S7. Frequencies of CD3+ T cell populations between patients having response/no response to treatment (1/2)
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Figure S7. Frequencies of CD3+ T cell populations between the different responses to treatment. Cell populations are presented as percentage of the total CD45+ cells.
Statistical differences were assessed with Mann-Whitney tests and p<0.05. (1/2)



Figure S7. Frequencies of CD3+ T cell populations between patients having response/no response to treatment (2/2)
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Figure S8. Frequencies of NK cell populations between patients having response/no response to treatment
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Figure S8. Frequencies of NK cell populations between the different responses to treatment. Cell populations are presented as percentage of the total CD45+
cells. Statistical differences were assessed with Mann-Whitney tests and p<0.05.



Figure S9. Frequencies of myeloid cell populations between patients having response/no response to treatment (1/2)
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Figure S9. Frequencies of myeloid cell populations between the different responses to treatment. Cell populations are presented as percentage of the total CD45+

cells. Statistical differences were assessed with Mann-Whitney tests and p<0.05. (1/2)




Figure S9. Frequencies of myeloid cell populations between patients having response/no response to treatment (2/2)
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Figure S9. Frequencies of myeloid cell populations between the different responses to treatment. Cell populations are presented as percentage of the total CD45+
cells. Statistical differences were assessed with Mann-Whitney tests and p<0.05. (2/2)



Figure S10. Frequencies of B cell populations between patients having response/no response to treatment
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Figure S10. Frequencies of B
cell populations between the
different responses to treatment.
Cell populations are presented
as percentage of the total CD45+
cells. Statistical differences were
assessed with Mann-Whitney
tests and p<0.05.



