Supplementary Table 3

Summary of the statistical analyses using Generalized Estimating Equations with a gamma

distribution and log-link performed in Stata version 14.

Markers CD146, PDGFRB, CD73, CD271 and Ki67

Quantification of the total area stained / total pixel area for each stage and combination of MS
lesion or healthy were determined from the image anaysis Cell Profiler analyses. The table shows
the pixel-areafold changes (Fold-changes) with 95% confidence intervals for al M S lesion types
compared against healthy tissue (Constant). Beneath the table are listed the intra-comparisons
between early and late, and type of M S lesion, including fold-change and p-value.

Statistical significance was taken with a p-value of less than 0.05.

a=<0.001. b = <0.005, ¢ = <0.01 and d = <0.05
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Early NAWM vs.
Heal t hy vs.
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Heal t hy vs.
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1. 307601
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1.889018
. 6452629
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. 0052858
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. 0413007
. 0594837

. 09551

.3111848
. 0775389
. 1080477
. 1530968
. 0004491
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. 8493016
. 1982762
. 1635925

. 472879
1. 367775
. 5098599
. 4627099
. 8704974
. 0044749

2.013207
. 3626422
. 4048226
. 8527178
2.608901
. 8166247
. 893944
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. 0062436
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Fol d- change P-val ue

Early Active vs. Early Chronic 4.876 0.000 a.
Early Active vs. Early lnactive 5.081 0.000 a.
Early Active vs. Early NAWI 2.059 0.002 h.
Early Active vs. Healthy 1. 308 0.223
Early Active vs. Late Active 0. 692 0. 137
Early Active vs. Late Chronic 2.026 0. 001
Early Active vs. Late lnactive 2.033 0.004 bh.
Early Active vs. Late NAWM 1.153 0.534
Early Chronic vs. Early Inactive 1.042 0. 870
Early Chronic vs. Early NAWM 0.422 0.000 a.
Early Chronic vs. Healthy 0. 268 0.000 a.
Early Chronic vs. Late Active 0. 142 0.000 a.
Early Chronic vs. Late Chronic 0.416 0.000 a.
Early Chronic vs. Late I|nactive 0.417 0.000 a.
Early Chronic vs. Late NAWM 0. 236 0.000 a.
Early Inactive vs. Early NAWM 0. 405 0.000 a.
Early Inactive vs. Healthy 0. 257 0.000 a.
Early Inactive vs. Late Active 0. 136 0.000 a.
Early Inactive vs. Late Chronic 0. 399 0.000 a.
Early Inactive vs. Late Inactive 0. 400 0.000 a.
Early Inactive vs. Late NAWM 0. 227 0.000 a.
Early NAWM vs. Healthy 0. 635 0.003 b.
Early NAWM vs. Late Active 0. 336 0.000 a.
Early NAWM vs. Late Chronic 0.984 0.915
Early NAWM vs. Late |nactive 0.987 0. 947
Early NAWM vs. Late NAWM 0. 560 0.000 a.
Heal thy vs. Late Active 0.529 0.000 a.
Heal thy vs. Late Chronic 1. 550 0.000 a.
Heal thy vs. Late Inactive 1. 555 0.009 c.
Heal thy vs. Late NAVWM 0. 882 0. 351
Late Active vs. Late Chronic 2.928 0.000 a.
Late Active vs. Late Inactive 2.937 0. 000
Late Active vs. Late NAWM 1. 666 0. 004
Late Chronic vs. Late Inactive 1.003 0.984
Late Chronic vs. Late NAWM 0. 569 0. 000
Late I nactive vs. Late NAWM 0. 567 0.002 b.
* k% CD73 * % %
Total area Fol d change Std. Err z P>| z| [95% Conf. Interval]
________________ PRI
G oup |
Early Active | 4.468581 1.148771 5. 82 0. 000 2.699883 7.395956 a.

Early Chronic | 1. 516008 . 2726342 2.31 0. 021 1. 065673 2.156646 d.

Early Inactive | 2.000545 .5399186 2.57 0.010 1.178749 3.39528 c.
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* % % CD271 * % %

Total ar
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Note: Early Active lesions were excluded from the image analysis due to high background
staining of oligodendrocytes throughout the lesions.
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* % %

KI67 ***

[ 95% Conf .

Interval]

. 1597433
. 1591559
. 2210468
. 0890188
. 5618634
. 4213353
.2127161

. 224611

. 0000711

- 2.
- 2.
-1.
-4.

-1.
- 0.
- 48.

. 1748724
. 3144962

. 221464
. 1826539
1.006173
1.216787
. 3691056
. 5470698
. 0003299

. 8704601
. 9720052
1.194149
. 5495091
3. 343373
2.921703 b.
1. 256027
1. 463482

. 000613

Total area| Fol d change
________________ +
G oup
Early Active | . 3901531
Early Chronic | . 5528941
Early I nactive | . 5142577
Early NAWM | . 3168122
Late Active | 1.834125
Late Chronic | 1. 885494
Late I nactive | . 6808867
Late NAWM | . 8947775
_cons | . 0004497
Early Active vs. Early Chronic
Early Active vs. Early lnactive
Early Active vs. Early NAW/
Early Active vs. Healthy
Early Active vs. Late Active
Early Active vs. Late Chronic
Early Active vs. Late lnactive
Early Active vs. Late NAWM
Early Chronic vs. Early Inactive
Early Chronic vs. Early NAWM
Early Chronic vs. Healthy
Early Chronic vs. Late Active
Early Chronic vs. Late Chronic
Early Chronic vs. Late |nactive
Early Chronic vs. Late NAWM
Early Inactive vs. Early NAW/
Early Inactive vs. Healthy
Early Inactive vs. Late Active
Early Inactive vs. Late Chronic
Early Inactive vs. Late Inactive
Early Inactive vs. Late NAWM
Early NAWM vs. Healthy
Early NAWM vs. Late Active
Early NAWM vs. Late Chronic
Early NAWM vs. Late |nactive
Early NAWM vs. Late NAWM
Healthy vs. Late Active
Heal thy vs. Late Chronic
Heal thy vs. Late Inactive
Heal thy vs. Late NAVWM

Late Active
Late Active

VS.

VS.

Late Chronic

Late I nactive

Fol d-
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change
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. 759
. 231
. 390

213
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573
436
075
745
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301
293
812
618
623
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280
273
755
575

. 317

173
168
465
354

. 545
. 530
. 469
. 118

973

. 694

z P>| z|

30 0.022
06 0.040
55 0.122
09 0.000
98 0.048
84 0.005
23 0.219
44  0.658
77 0.000
P-val ue
0. 436
0.616

0. 639
0.022 d.
0. 001
0.000 a.
0. 230

0. 051

0. 877

0. 096
0.040 d.
0.001 b.
0.000 a.
0. 564
0.120

0. 295
0.122

0. 008
0.003 b.
0. 560

0. 213
0.000 a.
0.000 a.
0.000 a.
0.032 d.
0.001 a.
0.048 d.
0.005 b.
0.219

0. 658
0.928
0.008 c.
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0.
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028
001
003
412

. 58

.93

.59

01

71

.95

23

69

. 110

. 559

. 003

. 552

. 000

. 007

[95% Conf. Interval]
-. 4536964 4. 436852
-2.138132 1. 156303
-5.431264 -1.073136
-2.117045 1.131312

5. 415997 8.923678

. 5930691 3.674731

-3.47031 . 0062735

4.111152 7.168258

7.528117 10. 04428

P-val ue

Late Active vs. Late NAWM 2. 050
Late Chronic vs. Late Inactive 2.769
Late Chronic vs. Late NAWM 2.107
Late I nactive vs. Late NAWM 0.761
* k% CD31 * k%
CD31 | Coef Std. Err
""""" cou |
Early Active | 1.991578 1.247612 1.
Early Chronic | -.4909143 . 8404326 -0
Early Inactive | -3.2522 1.111788 -2
Early NAWM | -.4928667 .8286777 -0
Late Active | 7.169838  .8948329 8.
Late Chronic | 2.1339 . 7861527 2.
Late Inactive | -1.732018 . 8868998 -1
Late NAWM | 5. 639705 . 7798884 7.
cons } 8. 7862 . 641891 13.
Esti mate
Early Active vs. Early Chronic 2.482
Early Active vs. Early lnactive 5.244
Early Active vs. Early NAWI 2.484
Early Active vs. Healthy 1.992
Early Active vs. Late Active -5.178
Early Active vs. Late Chronic -0.142
Early Active vs. Late lnactive 3.724
Early Active vs. Late NAWM -3.648
Early Chronic vs. Early Inactive 2.761
Early Chronic vs. Early NAWM 0. 002
Early Chronic vs. Healthy -0.491
Early Chronic vs. Late Active -7.661
Early Chronic vs. Late Chronic -2.625
Early Chronic vs. Late I|nactive 1.241
Early Chronic vs. Late NAWM -6.131
Early Inactive vs. Early NAWM -2.759
Early Inactive vs. Healthy -3.252
Early Inactive vs. Late Active -10. 422
Early Inactive vs. Late Chronic -5.386

0
0
0
0
0
0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

038
000
037
110
000
903
003
002
009
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559
000
000
129
000
008
003
000
000



Early Inactive vs. Late Inactiv

Early Inactive vs. Late NAWM

Early NAWM vs

Early NAWM vs.

Early NAWM vs.

Early NAWM vs.

Early NAWM vs.

Heal t hy

Late Active

Late Chronic

Late I nactive

Lat e NAVWM

Heal thy vs. Late Active

Heal thy vs. Late Chronic

Heal thy vs. Late Inactive

Heal thy vs. Late NAVWM

Late Active v
Late Active v

Late Active v

S.

S.

S.

Late Chronic

Late I nactive

Lat e NAVWM

Late Chronic vs.

Late Chronic vs.

Late | nactive vs.

Late I nactive
Lat e NAWM

Late NAWM

e -1.520
-8.892
-0.493
-7.663
-2.627
1.239
-6.133
-7.170
-2.134
1.732
-5.640
5. 036
8.902
1. 530
3. 866
-3.506
-7.372
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007
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000
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. 000

G oup

Early Activ
Early Chroni

Early Inactiv

e

c

e

Early NAVWM

Late Activ

Late Chroni

Late I nactiv

e

c

e

Late NAWM

[ 95% Conf .

Interval]

. 3772714

. 2026286

-.0338

-.3227333

1. 044502

. 4992

. 1794727

1.116295

. 3965605 0.

. 3110876 0.

. 41153083 - 0.

. 3067365 -1.

. 331224 3.

. 2909958 1.

. 3282876 2.

. 2886771 3.

. 2375971 7.

65

08

05

15

72

37

. 515

. 935

. 293

. 002

. 086

. 018

. 3999728

-. 407092

. 8403845

. 9239259

. 3953148

. 0711413

. 1360409

. 5504985

1.288118

1. 154516

. 8123491

. 7727845

. 2784592

1.693689

1. 069541

1. 422905

1.682092

2.219482

Early Active
Early Active
Early Active
Early Active

Early Active

VsS.

VsS.

VsS.

VS.

Early Chronic
Early Inactive
Early NAVWM
Heal t hy

Late Active

0
0
0
0
0

. 642
. 374
. 060
. 341

. 089



[ 95% Conf .

-. 8990906

-2.362672

Interval]

4.056513

. 9755863

Early Active vs. Late Chronic -0.122 0.734
Early Active vs. Late lnactive -0.402 0. 302
Early Active vs. Late NAWM -0.739 0. 039
Early Chronic vs. Early Inactive 0. 236 0. 546
Early Chronic vs. Early NAWM 0.525 0. 060
Early Chronic vs. Healthy 0. 203 0.515
Early Chronic vs. Late Active -0.842 0. 006 c.
Early Chronic vs. Late Chronic -0.297 0. 257
Early Chronic vs. Late I|nactive -0.577 0. 057
Early Chronic vs. Late NAWM -0.914 0. 000 a.
Early Inactive vs. Early NAW 0. 289 0. 456
Early Inactive vs. Healthy -0.034 0.935
Early Inactive vs. Late Active -1.078 0. 008 c.
Early Inactive vs. Late Chronic -0.533 0. 156
Early Inactive vs. Late Inactive -0.813 0. 045 d.
Early Inactive vs. Late NAWM -1.150 0. 002 c.
Early NAWM vs. Healthy -0.323 0.293
Early NAWM vs. Late Active -1.367 0. 000 a.
Early NAWM vs. Late Chronic -0.822 0. 001 a.
Early NAWM vs. Late |nactive -1.102 0. 000 a.
Early NAWM vs. Late NAWM -1.439 0. 000 a.
Heal thy vs. Late Active -1.045 0. 002 a.
Heal thy vs. Late Chronic -0. 499 0. 086
Heal thy vs. Late Inactive -0.779 0. 018 d.
Heal thy vs. Late NAVWM -1.116 0. 000 a.
Late Active vs. Late Chronic 0. 545 0. 056
Late Active vs. Late Inactive 0. 265 0. 412
Late Active vs. Late NAWM -0.072 0. 800
Late Chronic vs. Late Inactive -0.280 0. 320
Late Chronic vs. Late NAWM -0.617 0. 009 c.
Late I nactive vs. Late NAWM -0.337 0.228
*** Capillaries (defined as CD31 - «o- SMA) ***
" capillaries | Coef. std. Err. 2 Polz]  [95%Conf. Interval]
""""" T
Early Active | 1.578711 1.264208 1.25 0.212
Early Chronic | -.6935428 . 8516122 -0.81 0. 415
Early Inactive | -3.2184 1.126577 -2.86 0. 004

-5.42645

-1.01035 b.



Early NAVWM

Late Active

Late Chronic

Late I nactive

Late NAWM

-.1701333

6. 125336

1.6347

-2.511491

4.52341

. 8397009

. 8986975

. 6504295

. 9067361 6.

. 7966102 2.

. 7902626 5.

10.

. 20
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05

.79

. 839

. 000

. 040

. 005

-1. 815917

4.348166

. 0733726

-4. 272906

2.974523

5. 757582

1. 47565

7.902506

3. 196027

-. 7500761

6. 072296

8.307218
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Early
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Early
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Early
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Active

VS.

VS.

VS.

VsS.

VsS.

VS.

VS.

Chroni c vs.

Chronic vs.

Chr oni
Chr oni
Chr oni
Chr oni
Chr oni
I nacti
I nacti
I nacti
I nacti

I nacti

c
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Cc
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ve VsS.
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\

\Y

\Y
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\Y

\Y

\Y

e

e
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I nactive

NAWM v
NAWM v
NAWM v
NAWM v
NAWM v
hy vs.
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hy
hy

S.

S.

S.

S.

S.

S.

S.

S.

S.

S.

VS.

VS.

VS.

VS.

Early Chronic
Early Inactive
Early NAVWM
Heal t hy
Late Active
Late Chronic
Late I nactive
Lat e NAWM
Early Inactive
Early NAVWM
Heal t hy
Late Active
Late Chronic
Late I nactive
Lat e NAWM
Early NAVWM
Heal t hy
Late Active
Late Chronic
Late I nactive

Lat e NAVWM

Heal t hy

Late Active

Late Chronic

Late I nactive

Lat e NAVWM

Late Active

Late Chronic

Late I nactive

Lat e NAVWM

Late Active vs.

Late Chronic

Estinate
2.272
4. 797
1.749
1.579
-4.547
-0. 056
4. 090
-2.945
2.525
-0.523
-0.694
-6.819
-2.328
1.818
-5.217
-3.048

-3.218

-9.344

-4.853

-0.707

-7.742

-0.170

-6.295

-1.805

2.341

-4.694

-6.125

-1.635

2.511

-4.523

4.491

P-val ue

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

. 062
.001
. 147
. 212
. 000
. 962
.001
. 012
. 018
. 493
. 415
. 000
.001
. 028
. 000

004

. 004
. 000
. 000
.524
. 000
. 839
. 000
. 010
. 004
. 000
. 000
. 040
. 005
. 000
. 000
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Late Active vs. Late lnactive

Late Active vs. Late NAWM
Late Chronic vs. Late Inactive
Late Chronic vs. Late NAWM

Late I nactive vs. Late NAWM
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