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Supplementary Table 1. List of 144 significantly DEG between extensive (EXT) PNI versus combined focal and non PNI (FOC_NON) based
on adjusted P-values <0.01, ranked by increasing P-values. Grey highlighted genes are downregulated in EXT PNI with fold change < -2.
Bolded genes are DEG with fold change >3 or < -3 (n=70). LogFC =log2 fold change. CI.L/R = confidence intervals left/rlght

HUGO Average_EXT | Average_FOC_NON | logFC CIL CIL.R AveExpr |t P.Value | adj.P.Val
1| PTGIS 8.176542 3.911408 | 4.265134 | 3.057936 | 5.472331 | 6.280926 | 7.109034 | 5.81E-09 | 4.3E-06 | 10.41069
2 | THBS4 9.00886 4.012144 | 4.996716 | 3.534998 | 6.458434 | 6.788097  6.878239 1.3E-08 @ 4.79E-06 | 9.646227
3 | SRGN 12.18703 10.15644 | 2.030587 | 1.403969 | 2.657205 | 11.28455 | 6.520409 | 4.51E-08 | 1.11E-05 | 8.458462
4 | FERMT2 8.993999 7.276204 | 1.717795 | 1.150489 | 2.285101 | 8.230535 | 6.092708 2E-07 | 2.99E-05 | 7.039322
5 | NR4A3 8.541688 5.711376 | 2.830313 | 1.895107 | 3.765518 | 7.283772 | 6.089529 | 2.02E-07 | 2.99E-05 | 7.028792
6 | TIMP1 11.85543 9.6565 | 2.198932 = 1.45043 | 2.947434 | 10.87813 | 5911193 | 3.76E-07 | 4.63E-05 | 6.438852
7 | SAMSN1 8.602073 7.071685 | 1.530389 | 1.002459 | 2.058318 | 7.921901 | 5.832864 | 4.93E-07 | 5.21E-05 | 6.180302
8 | HGF 6.548982 3.692766 | 2.856216 | 1.836671 | 3.875761 | 5.279552 | 5.636905 | 9.7E-07 | 8.97E-05 | 5.535427
9 | VCAN 10.04003 8.191016 | 1.849012 | 1.172124 25259 | 9.218245 | 5496411 | 1.57E-06 | 0.000122 | 5.075177
10 | C3 10.04841 6.81079 | 3.237621 | 2.049321 | 4.425922 | 8.609468 | 5.482214 | 1.65E-06 | 0.000122 | 5.028781
11 | IGFBP7 13.07847 11.3441 | 1.734371 | 1.094327 | 2.374415 | 12.30764 | 5.45241 | 1.83E-06 | 0.000123 | 4.931453
12 | AKAP12 8.538593 5.737349 | 2.801244 | 1.733657 | 3.868831 | 7.293595 | 5.279635 | 3.31E-06 | 0.000204 | 4.36935
13 | MS4A4A 9.520656 8.025336 | 1.49532 | 0.921147 | 2.069492 | 8.85607 | 5.240199 | 3.78E-06 | 0.000207 | 4.241595
14 | LHFP 8.942235 7.475332 | 1.466903 | 0.902555 | 2.031252 | 8.290278 | 5.230104 | 3.91E-06 | 0.000207 | 4.208929
15 | CDH2 5.481306 2.811874 | 2.669432 @ 1.63051 | 3.708353 | 4.294892 | 5.170022 | 4.8E-06 | 0.000224 | 4.014806
16 | SLIT2 6.829539 4.184884 | 2.644655 | 1.614805 | 3.674506 | 5.654137 | 5.167152 | 4.85E-06 | 0.000224 | 4.005547
17 | FAP 9.81836 7.676393 | 2.141967 | 1.300917 | 2.983016 | 8.866375 | 5.124452 | 5.61E-06 | 0.000244 | 3.867939
18 | ITGAS 10.2619 9.106893 | 1.155003 | 0.698652 | 1.611353 | 9.748561 | 5.092611 | 6.24E-06 | 0.00025 | 3.765509
19 | CDH11 10.7942 9.018946 | 1.775257 | 1.072582 | 2.477933 | 10.0052 | 5.083499 | 6.44E-06 | 0.00025 | 3.736229
20 | HLA.DPB1 12.20502 10.81758 | 1.387442 | 0.836685 | 1.938198 | 11.58838 | 5.068873 | 6.77E-06 | 0.00025 | 3.689256
21 | FGFR3 8.094096 10.70626 | -2.61217 | -3.65298 | -1.57135 | 9.255059 | -5.04989 | 7.21E-06 @ 0.000254 @ 3.628351
22 | SERPING1 11.61714 10.11045 | 1.506696 | 0.902587 | 2.110805 | 10.9475 | 5.018415 | 8.02E-06 | 0.00027 | 3.527479
23 | APOD 10.46412 6.511564 | 3.952558 | 2.353878 | 5.551238 | 8.70743 | 4.97477 | 9.3E-06 | 0.00029 | 3.387904
24 | FGF18 4.890604 2.313239 | 2.577365 @ 1.534264 | 3.620466 | 3.745109 | 4.971712 | 9.39E-06 | 0.00029 | 3.378137

25 | PLXND1 9.777288 8.725009 | 1.052279 | 0.624724 | 1.479834 | 9.309608 | 4.952166 1E-05 | 0.000297 | 3.315751
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2.400613
1.813694
3.113337
2.595213
4.471717
3.652616
1.753561
1.501421
2.275479

-0.7211

3.59298
1.524141
-1.70247
4.765324
2.308715
1.841062

-0.3904
-0.47631
-0.43416
5.225307
-0.60631
2.631184
2.311915
1.794669

3.323364
8.816847
7.008101
3.420377
6.680739
7.238863
9.847374
3.191129
3.122407
4.053226
4.258752
8.851634
8.995252

6.79277
5.622398
2.998744
7.756215
9.654133
4.574192
4.508168
8.460549
7.914508
10.17497
7.986917
7.141721
9.501487
11.12447
2.152843
10.18071

3.56405
3.559018
3.556432
3.549759
3.538125
3.516202
3.514936

3.50379
3.501357
3.482323
3.474294
3.473997
3.464885

3.46386

-3.45681

3.44567

3.438578
-3.43786
3.432143
3.419565
3.415254
-3.41448
-3.41314
-3.41257
3.383886
-3.37796
3.376378
3.351608
3.315724

0.000855
0.000868
0.000875
0.000893
0.000924
0.000986
0.00099
0.001023
0.001031
0.001091
0.001117
0.001118
0.001148
0.001152
0.001176
0.001215
0.001241
0.001243
0.001265
0.001312
0.001329
0.001332
0.001337
0.001339
0.001456
0.001482
0.001489
0.0016
0.001775

0.005601
0.005631
0.005631
0.005694
0.005845
0.006157
0.006157
0.006305
0.006305
0.006616
0.006671
0.006671
0.006765
0.006765
0.006852
0.007026
0.007078
0.007078
0.007143
0.007287
0.007287
0.007287
0.007287
0.007287
0.007867
0.007925
0.007925
0.008457
0.009317

-0.86147

-0.8754
-0.88256
-0.90102
-0.93315
-0.99353
-0.99701
-1.02762

-1.0343
-1.08642
-1.10836
-1.10917
-1.13403
-1.13683
-1.15605
-1.18634

-1.2056
-1.20756
-1.22305
-1.25712
-1.26878
-1.27088

-1.2745
-1.27602
-1.35336
-1.36927
-1.37353

-1.4399
-1.53553



142 | ACTG2 6.674539 3.992938 | 2.681601 | 1.046505 | 4.316697 | 5.482716 | 3.299949 | 0.001858 | 0.009682 | -1.57737
143 | GPR124 6.577779 5.192164 | 1.385616 | 0.537935 | 2.233296 | 5.96195 | 3.289022 | 0.001917 | 0.009867 | -1.60628
144 | CEP170 9.061795 8.507533 | 0.554262 | 0.215128 | 0.893396 | 8.815457 | 3.288517 | 0.00192 | 0.009867 | -1.60762



Supplementary Table 2. PNI cohort categories and nerve proportions. Green highlighted EXT specimens grouped with major focal/non-PNI

cohort using fold change + 2 stratification (refer to Figure 3).

PNI ID % Nerve proportion* Age, sex, primary site and additional comments
NONPNI-1 - 63yo male, scalp. Large nodal mets. CLL
NONPNI-2 - 66yo male. Scalp. Large nodal mets.
NONPNI-3 - 83yo male. Scalp. Marked inflammatory changes and desmoplasia.
NONPNI-4 - 76yo male. Ear.

NONPNI-5 - 73yo male. Preauricular.

NONPNI-6 - 73yo male. Ear

NONPNI-7 - 74yo male. Ear.

NONPNI-8 - 53yo female. Scalp.

NONPNI-9 - 59yo male. Preauricular.

FOCAL-1 1% 74yo male. Ear.

FOCAL-2 0% 92yo female. Forehead/scalp.

FOCAL-3 0.50% 65yo male. Upper lip.

FOCAL-4 0.5-1% 62yo male. Postauricular. Nodal mets.
FOCAL-5 0.5-1% 77yo male. Ear. Nodal mets.

FOCAL-6 <1% 58yo male. Neck.

FOCAL-7 <1% 65yo male. Cheek. Nodal mets.
FOCAL-8 <1% 47yo male. Cheek/parotid.

FOCAL-9 <1% 38yo male. Lip.

FOCAL-10 1% 83yo male. Preauricular.

FOCAL-11 <1% 62yo male. Temporoparietal.

EXT-1 20-30% 66 female. Nose.

EXT-2 30% 73yo female. Cheek.

EXT-3 50-60% 43 male. Preauricular.




EXT-4 20-30% 63yo male. Forehead.
EXT-5 40-50% 67yo male. Cheek.
EXT-6 1% 69yo male. Ear.

EXT-7 5% 71yo male. Cheek.
EXT-8 1% 74yo male. Forehead.
EXT-9 1-5% 82yo male. Scalp.
EXT-10 1-5% 84yo male. Postauricular.
EXT-11 1% 88yo male. Forehead.
EXT-12 1% 54yo male. Scalp.
EXT-13 1-5% 89 female. Forehead.
EXT-14 1-5% 72yo male. Ear.

EXT-15 1% 82yo male. Scalp.
EXT-16 1% 59yo male. Temporal.
EXT-17 80% 63yo male. Cheek.
EXT-18 1% 84yo male. Parotid/Cheek.
EXT-19 1% 38yo male. Lip.

EXT20 30 - 40% 68yo male. Cheek.
EXT21 1-2% 88yo male. Forehead.
EXT22 2-5% 55yo male. Preauricular.
EXT23 1% 78yo male. Nose.

EXT24 20 - 30% 86yo female. Preauricular.
EXT25 60 - 70% 58yo male. Cheek.

* Nerve proportion defined as the percentage of nerve tissue contained in the cored slide undergoing expression analysis.







Supplementary Table 3. Differential gene expression in EXT-PNI cohorts based on nerve proportion in the specimens showing each genes log2
fold change >1 or < -1 of extensive PNI with high (>10%, n =9 ) versus low (<10%, n = 16) nerve involvement.

HUGO Log2 std Lower Upper Linear fold Lower Upper P-value adj.P.
fold error confidence confidence change confidence confidence Val
change (log2) limit (log2) limit (log2) limit (linear) limit (linear)

" | TMPRSS4 | -4.11 0.879 | -5.83 -2.39 0.0579 0.0176 0.191 0.000105 | 0.504
2| prsS22 | 272 0.663 | -4.02 1.42 0.152 0.0616 0.374 0.000437 | 0.889
3 | iTGBs 1.71 0.428 | 0.875 2.55 3.28 1.83 5.86 0.000554 | 0.889
41 EveL 213 0578 | -3.27 -0.999 0.228 0.104 0.5 0.00121 | 1
5 | krRT14 -1.84 0524 | -2.86 -0.809 0.28 0.137 0.571 0.00192 |1
6| noTcH1 | 0951 |0277 | -1.49 -0.408 0.517 0.355 0.754 0.00228 | 1
" | cLon7 -2.36 0.711 | -3.76 -0.967 0.195 0.074 0.512 0.00299 | 1
8| 1L1rN 1.43 0433 | 2.7 -0.577 0.372 0.207 0.67 0.00318 | 1
9 | FGFR3 -2.07 0.684 | -3.41 0.727 0.239 0.0943 0.604 0.00606 | 1
10| ppr -2.26 0.76 -3.75 -0.774 0.208 0.0742 0.585 0.00671 | 1
" | RAB25 212 0.718 | -3.53 -0.714 0.23 0.0868 0.61 0.00711 | 1
2| psc2 -1.48 0.506 | -2.48 -0.493 0.357 0.18 0.71 0.00742 | 1
3| cxabrR | 15 0525 | -2.53 -0.473 0.353 0.173 0.72 0.00884 | 1
4| ireat1 -2.19 0.768 | -3.69 -0.681 0.22 0.0774 0.624 0.00913 | 1
5| MEG3 1.2 0.423 | -2.03 -0.373 0.435 0.245 0.772 0.00924 | 1
6| 1GFBP4 | 1.66 0.606 | 0.474 2.85 3.16 1.39 7.21 0.0116 1
7| ALDOA 0861 | 0314 | -1.48 -0.245 0.551 0.359 0.844 0.0116 1
8 | vwar 1.72 0.632 | 0.484 2.96 3.3 14 7.79 0.0121 1
) rwist2 | 119 0.443 | -2.06 -0.324 0.438 0.24 0.799 0.013 1
20 | cpk14 1.11 0.412 | 0.299 1.91 2.15 1.23 3.77 0.0132 1




Supplementary Table 4. Top ten genes according to adjusted P-values with known protein, gene function and disease associations.

Gene Symbol! Protein Function? Associations® Neural Extracellular
development matrix
Prostacyclin production. Hypertension. +
PTGIS prostaglandin 12 Prostacyclinis a Pulmonary
synthetase vasodilator and inhibitor hypertension.
of platelet aggregation. Alzheimer’s disease.
Extracellular calcium + +
inding. Cell Prostat .
THBS4 thrombospondin 4 . blnd_lng © . rostate cancer
proliferation, adhesion Nephroma.
and migration.
Platelet secretory
I I . .
SRGN serglycin Brantiie prot.eog yean Mucinoses.
Inflammation and
apoptosis.
Cell-ECM adhesion Kindler syndrome + +
fermitin family member molecule which (epidermolysis bullosa).
FERMT2 . .
2 facilitates cell shape Leukocyte Adhesion
modulation Deficiency.
nuclear receptor +
N I I t
NR4A3 subfamily 4 group A eura devg opm_en and Chondrosarcoma.
cAMP signalling.
member 3
Matrix +
metalloproteinase (MM) Lung giant cell
TIMP1 TIMP metallopeptidase inhibitor. Involved in carcinoma.

inhibitor 1

ECM degradation and
stromal cell apoptosis.
Growth factor.

Oral submucous fibrosis.




SAMSN1

SAM domain, SH3
domain and nuclear
localization signals 1

Cytoplasmic protein
involved in signalling,
cell spreading and cell

polarization.

Negative regulator of B
cell activation.

HGF

hepatocyte growth
factor

Regulates cell growth,
motility and
morphology.

Angiogenesis, tumour

development and tissue
regeneration.

Deafness.
Hepatocellular
carcinoma.

VCAN

versican

Large proteoglycan ECM
molecule. Cell adhesion,
differentiation,
proliferation and
migration.

Wagner syndrome.

3

complement C3

Complement activation,
inflammation, immunity,
neural development.

Haemolytic Uremic
syndrome.

1 Gene symbol based on HUGO Gene Nomenclature Committee (HGNC), accessible at http:/www.genenames.org/

2 Function based on OMIM gene description, accessible at http://www.omim.org/
3 Associations based on GeneCards human gene database, accessible at http://genecards.org/
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Supplementary Figure 1. Heatmap of the normalized data, scaled to give all genes equal
variance, generated via unsupervised clustering based on the highest ranking differentially
expressed genes between EXT (red) and Focal/Non-PNI (blue — nonEXT) cohorts with fold
change >3, < -3 and adjusted P-value < 0.01. Green represents low expression, Red represents
high expression.



