
 

Controls FG

Controls FW 0.043

FTLD FG 0.044

FTLD FW 0.023 0.00001

AD FG 0.003 0.041

AD FW 0.192 0.608 0.686

FTLD-tau FG 0.031 0.1003

FTLD-tau FW 0.039 0.6843 0.0001

FTLD-TDP FG 0.046 0.0575 0.7217

FTLD-TDP FW 0.019 0.5166 0.703 0.00001

FTLD-FUS FG 0.915 0.0064 0.0658 0.0931

FTLD-FUS FW 0.2599 0.9184 0.6195 0.473 0.0679

FTLD-Picks FG 0.2639

FTLD-Picks FW 0.0052 0.0796

FTLD-CBD FG 0.0017 0.6365

FTLD-CBD FW 0.0023 0.7966 0.0431

FTLD-PSP FG 0.2127 0.1562 0.0587

FTLD-PSP FW 0.0857 0.2827 0.1829 0.0431

FTLD-MAPT FG 0.2639 0.1219 0.0434 0.8974

FTLD-MAPT FW 0.8635 0.0088 0.004 0.1219 0.0796

FTLD-TDPA FG 0.1051

FTLD-TDPA FW 0.0511 0.0006

FTLD-TDPB FG 0.2809 0.772

FTLD-TDPB FW 0.4039 0.3574 0.0796

FTLD-TDPC FG 0.0402 0.3616 0.3301

FTLD-TDPC FW 0.0369 0.5318 0.2105 0.0431

FTLD-TDPA sporadic FG 0.8726

FTLD-TDPA sporadic FW 0.2396 0.0431

FTLD-TDPA GRN FG 0.2396 0.9574 0.4227

FTLD-TDPA GRN FW 0.0692 0.0614 0.593 0.0431

FTLD-TDPA C9orf72 FG 0.0371 0.336 0.1646 0.3635

FTLD-TDPA C9orf72 FW 0.048 0.0422 0.593 0.8726 0.0431
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Controls TG

Controls TW 0.043

FTLD TG 0.384

FTLD TW 0.049 0.00001

AD TG 0.057 0.057

AD TW 0.111 0.8566 0.043

FTLD-tau TG 0.2947 0.1747

FTLD-tau TW 0.0566 0.9134 0.0001

FTLD-TDP TG 0.3385 0.1322 0.8491

FTLD-TDP TW 0.031 0.9253 0.7362 0.00001

FTLD-FUS TG 0.415 0.0091 0.0506 0.059

FTLD-FUS TW 0.9083 0.1058 0.0599 0.0352 0.0679

FTLD-Picks TG 0.0392

FTLD-Picks TW 0.0052 0.0431

FTLD-CBD TG 0.1326 0.5765

FTLD-CBD TW 0.0112 0.7966 0.0431

FTLD-PSP TG 0.7636 0.0181 0.0711

FTLD-PSP TW 0.731 0.0143 0.0284 0.0431

FTLD-MAPT TG 0.5475 0.144 0.3669 0.3669

FTLD-MAPT TW 0.0392 0.4651 0.6365 0.0857 0.0431

FTLD-TDPA TG 0.1991

FTLD-TDPA TW 0.0396 0.0004

FTLD-TDPB TG 0.4137 0.0218

FTLD-TDPB TW 0.728 0.1034 0.0568

FTLD-TDPC TG 0.3476 0.9007 0.079

FTLD-TDPC TW 0.2235 0.5786 0.3846 0.0796

FTLD-TDPA sporadic TG 0.7083

FTLD-TDPA sporadic TW 0.7893 0.0431

FTLD-TDPA GRN TG 0.0215 0.0975 0.0371

FTLD-TDPA GRN TW 0.0016 0.0692 0.0215 0.0431

FTLD-TDPA C9orf72 TG 0.0975 0.3098 0.1345 0.5212

FTLD-TDPA C9orf72 TW 0.0139 0.2617 0.1345 0.4871 0.0431
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Additional File 2: Supplementary Figures 4 to 7 

Supplementary Fig. 4 Heat map of comparisons of microglial burden between all groups and between grey and white matter within each group. a and b: CD68-positive microglia; c and d: 

CR3/43-positive microglia; e and f: Iba1-positive microglia. Frontal lobe: a, c, e. Temporal lobe: b, d, f. P values are presented in each box and represent results of comparisons between groups 

listed on corresponding vertical versus horizontal axes. The colour of each box represents the degree of statistical significance in the difference between groups, with red indicating a highly 

significant difference, blue a non-significant difference and white borderline (trend) or moderately significant difference, with gradations in between. FG = frontal grey matter; FW = frontal white 

matter; TG = temporal grey matter; TW = temporal white matter 
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Controls FG

Controls FW 0.0431

FTLD FG 0.2532

FTLD FW 0.1357 0.00001

AD FG 0.2321 0.6392

AD FW 0.5746 0.4624 0.3452

FTLD-tau FG 0.2405 0.7355

FTLD-tau FW 0.3108 0.7615 0.0004

FTLD-TDP FG 0.2607 0.6723 0.8992

FTLD-TDP FW 0.1122 0.389 0.3659 0.00001

FTLD-FUS FG 0.7716 0.4029 0.4739 0.5091

FTLD-FUS FW 0.0809 0.2238 0.2252 0.4617 0.0679

FTLD-Picks FG 0.0161

FTLD-Picks FW 0.0127 0.0431

FTLD-CBD FG 0.2639 0.1974

FTLD-CBD FW 0.2639 0.1691 0.138

FTLD-PSP FG 0.6365 0.004 0.1119

FTLD-PSP FW 0.6674 0.0035 0.1219 0.0796

FTLD-MAPT FG 0.4143 0.1119 0.7636 0.1974

FTLD-MAPT FW 0.2639 0.1691 1 0.1219 0.0431

FTLD-TDPA FG 0.1597

FTLD-TDPA FW 0.0909 0.0004

FTLD-TDPB FG 0.9723 0.1473

FTLD-TDPB FW 0.6018 0.2953 0.0897

FTLD-TDPC FG 0.6263 0.4208 0.6018

FTLD-TDPC FW 0.6263 0.2759 0.9723 0.0431

FTLD-TDPA sporadic FG 0.593

FTLD-TDPA sporadic FW 0.0692 0.0431

FTLD-TDPA GRN FG 0.0975 0.285 0.336

FTLD-TDPA GRN FW 0.0422 0.2396 0.8307 0.0431

FTLD-TDPA C9orf72 FG 0.285 0.6305 0.593 0.5565

FTLD-TDPA C9orf72 FW 0.0872 0.3924 0.6689 0.7484 0.0431
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Controls TG

Controls TW 0.0431

FTLD TG 0.1952

FTLD TW 0.1723 0.00001

AD TG 0.41 0.8537

AD TW 0.6771 0.4218 0.0431

FTLD-tau TG 0.0858 0.4992

FTLD-tau TW 0.149 0.3596 0.0001

FTLD-TDP TG 0.2749 0.9802 0.2734

FTLD-TDP TW 0.1921 0.4443 0.7762 0.00001

FTLD-FUS TG 0.8045 0.3057 0.0613 0.1929

FTLD-FUS TW 0.7041 0.9898 0.3942 0.4768 0.0679

FTLD-Picks TG 0.006

FTLD-Picks TW 0.0143 0.0431

FTLD-CBD TG 0.1691 0.1691

FTLD-CBD TW 0.323 0.144 0.0431

FTLD-PSP TG 0.9315 0.0046 0.144

FTLD-PSP TW 1 0.0143 0.323 0.0431

FTLD-MAPT TG 0.0781 0.323 0.699 0.0647

FTLD-MAPT TW 0.1326 0.3445 0.6061 0.1326 0.0431

FTLD-TDPA TG 0.212

FTLD-TDPA TW 0.1281 0.0004

FTLD-TDPB TG 0.4975 0.037

FTLD-TDPB TW 0.9445 0.1079 0.0897

FTLD-TDPC TG 0.2234 0.7987 0.058

FTLD-TDPC TW 0.3845 0.654 0.3476 0.0796

FTLD-TDPA sporadic TG 0.7484

FTLD-TDPA sporadic TW 0.2617 0.0431

FTLD-TDPA GRN TG 0.1211 1 0.3635

FTLD-TDPA GRN TW 0.149 1 0.7893 0.0431

FTLD-TDPA C9orf72 TG 0.285 0.6305 0.4227 0.6305

FTLD-TDPA C9orf72 TW 0.1995 0.8726 0.9149 0.8726 0.0431
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Supplementary Fig. 4 
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Controls FG

Controls FW 0.5002

FTLD FG 0.117

FTLD FW 0.3522 0.2527

AD FG 0.828 0.0628

AD FW 0.6249 0.112 0.6858

FTLD-tau FG 0.0991 0.0544

FTLD-tau FW 0.1207 0.03 0.1005

FTLD-TDP FG 0.1955 0.1151 0.5175

FTLD-TDP FW 0.7372 0.3327 0.0396 0.9292

FTLD-FUS FG 0.1528 0.1021 0.8059 0.5426

FTLD-FUS FW 0.4474 0.2222 0.6269 0.5197 0.4652

FTLD-Picks FG 0.0255

FTLD-Picks FW 0.5765 0.138

FTLD-CBD FG 0.0938 0.5765

FTLD-CBD FW 0.1119 0.3024 0.2249

FTLD-PSP FG 0.4393 0.144 0.3669

FTLD-PSP FW 0.0317 0.1119 0.5765 0.0431

FTLD-MAPT FG 0.3669 0.1829 0.4393 0.8974

FTLD-MAPT FW 0.1974 0.4651 0.7636 0.3902 0.5002

FTLD-TDPA FG 0.3861

FTLD-TDPA FW 0.6253 0.2343

FTLD-TDPB FG 0.5087 0.9593

FTLD-TDPB FW 1 0.6253 0.6858

FTLD-TDPC FG 0.0402 0.0956 0.1642

FTLD-TDPC FW 0.8076 0.851 0.8076 0.138

FTLD-TDPA sporadic FG 0.4543

FTLD-TDPA sporadic FW 0.8098 0.8927

FTLD-TDPA GRN FG 0.7893 0.336 0.3635

FTLD-TDPA GRN FW 0.6305 0.1088 0.4541 0.8927

FTLD-TDPA C9orf72 FG 0.0692 0.2617 0.2617 0.0371

FTLD-TDPA C9orf72 FW 0.0248 0.2617 0.0395 0.0064 0.0431
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Controls TG

Controls TW 0.2249

FTLD TG 0.3728

FTLD TW 0.2849 0.0002

AD TG 0.5029 0.9903

AD TW 0.828 0.1731 0.5002

FTLD-tau TG 0.2593 0.779

FTLD-tau TW 0.0438 0.022 0.0003

FTLD-TDP TG 0.6352 0.6941 0.2638

FTLD-TDP TW 0.7095 0.5132 0.0055 0.0819

FTLD-FUS TG 0.1802 0.4787 0.5408 0.2141

FTLD-FUS TW 0.9422 0.7815 0.0799 0.8041 0.4652

FTLD-Picks TG 0.0203

FTLD-Picks TW 0.0099 0.0431

FTLD-CBD TG 0.3669 0.1562

FTLD-CBD TW 0.0392 0.6061 0.138

FTLD-PSP TG 0.2127 0.2827 0.731

FTLD-PSP TW 0.0857 0.3902 0.731 0.0431

FTLD-MAPT TG 0.8635 0.0127 0.2827 0.1562

FTLD-MAPT TW 0.3445 0.1025 0.2639 0.4393 0.0796

FTLD-TDPA TG 0.8996

FTLD-TDPA TW 0.9636 0.1788

FTLD-TDPB TG 0.7543 0.7946

FTLD-TDPB TW 0.728 0.6348 0.5002

FTLD-TDPC TG 0.3846 0.3435 0.5779

FTLD-TDPC TW 0.6764 0.5749 0.9445 0.5002

FTLD-TDPA sporadic TG 0.7484

FTLD-TDPA sporadic TW 0.8307 0.6858

FTLD-TDPA GRN TG 1 0.7893 0.7893

FTLD-TDPA GRN TW 0.8726 0.5212 0.7893 0.3452

FTLD-TDPA C9orf72 TG 0.5565 0.3924 0.7893 0.5565

FTLD-TDPA C9orf72 TW 0.6689 0.7083 0.7083 0.7893 0.138
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Supplementary Fig. 5 Heat map of comparisons of microglial circularity between all groups and between grey and white matter within each group. a and b: CD68-positive microglia; c and 

d: CR3/43-positive microglia; e and f: Iba1-positive microglia. Frontal lobe: a, c, e. Temporal lobe: b, d, f. P values are presented in each box and represent results of comparisons between groups 

listed on corresponding vertical versus horizontal axes. The colour of each box represents the degree of statistical significance in the difference between groups, with red indicating a highly significant 

difference, blue a non-significant difference and white borderline (trend) or moderately significant difference, with gradations in between. FG = frontal grey matter; FW = frontal white matter; TG = 

temporal grey matter; TW = temporal white matter 
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Supplementary Fig. 5 
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FTLD-TDPA TG 0.024
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FTLD-TDPA sporadic TG 0.149

FTLD-TDPA sporadic TW 0.2163 0.3452

FTLD-TDPA GRN TG 0.0162 0.3924 0.2396

FTLD-TDPA GRN TW 0.2716 0.3205 0.8946 0.715

FTLD-TDPA C9orf72 TG 0.1995 0.7893 0.9574 0.2617

FTLD-TDPA C9orf72 TW 0.653 0.736 0.4314 0.4994 0.8927
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Supplementary Fig. 5 
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Controls FG

Controls FW 0.5002

FTLD FG 0.5402
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FTLD-TDPA FG 0.3802

FTLD-TDPA FW 0.3602 0.0052

FTLD-TDPB FG 0.5543 0.8827

FTLD-TDPB FW 0.8076 0.5389 0.6858
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FTLD-TDPA sporadic FG 0.0692

FTLD-TDPA sporadic FW 0.6689 0.0431

FTLD-TDPA GRN FG 0.4871 0.4543 0.2396

FTLD-TDPA GRN FW 0.336 0.2189 0.593 0.0431

FTLD-TDPA C9orf72 FG 0.593 0.5565 0.1646 0.8726

FTLD-TDPA C9orf72 FW 0.4871 0.336 0.8307 0.7893 0.138
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Supplementary Fig. 6 Heat map of comparisons of microglial perimeter between all groups and between grey and white matter within each group. a and b: CD68-positive microglia; c and 

d: CR3/43-positive microglia; e and f: Iba1-positive microglia. Frontal lobe: a, c, e. Temporal lobe: b, d, f. P values are presented in each box and represent results of comparisons between groups 

listed on corresponding vertical versus horizontal axes. The colour of each box represents the degree of statistical significance in the difference between groups, with red indicating a highly 

significant difference, blue a non-significant difference and white borderline (trend) or moderately significant difference, with gradations in between. FG = frontal grey matter; FW = frontal white 

matter; TG = temporal grey matter; TW = temporal white matter 

a 

 

 

 

 

 

 

 

 

 

 

b  

 

 

  



 

Controls FG
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AD FG 0.1033 0.033
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FTLD-TDPB FW 0.2513 0.3608 0.285
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FTLD-TDPA sporadic FG 0.3924

FTLD-TDPA sporadic FW 0.4543 0.0431
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FTLD-Picks TW 0.3445 0.6858

FTLD-CBD TG 0.5475 0.1691

FTLD-CBD TW 0.731 0.5475 0.3452
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Supplementary Fig. 6 
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Controls FG

Controls FW 0.138

FTLD FG 0.2373

FTLD FW 0.0475 0.6816

AD FG 0.7999 0.401

AD FW 0.6 0.2018 0.5002
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FTLD-TDP FG 0.4465 0.6651 0.2934

FTLD-TDP FW 0.1738 0.493 0.0616 0.3037
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FTLD-Picks FG 0.2639
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FTLD-TDPA sporadic FG 0.9574

FTLD-TDPA sporadic FW 0.3081 0.4652

FTLD-TDPA GRN FG 0.4871 0.0975 0.4227

FTLD-TDPA GRN FW 0.5962 0.1379 0.6911 0.2733

FTLD-TDPA C9orf72 FG 0.7893 0.4871 0.9149 0.336

FTLD-TDPA C9orf72 FW 0.5365 0.1292 0.6856 0.9577 0.8927

C
o

n
tro

ls
 F

G

C
o

n
tro

ls
 F

W

F
T

L
D

 F
G

F
T

L
D

 F
W

A
D

 F
G

A
D

 F
W

F
T

L
D

-ta
u

 F
G

F
T

L
D

-ta
u

 F
W

F
T

L
D

-T
D

P
 F

G

F
T

L
D

-T
D

P
 F

W

F
T

L
D

-F
U

S
 F

G

F
T

L
D

-F
U

S
 F

W

F
T

L
D

-P
ic

k
s
 F

G

F
T

L
D

-P
ic

k
s
 F

W

F
T

L
D

-C
B

D
 F

G

F
T

L
D

-C
B

D
 F

W

F
T

L
D

-P
S

P
 F

G

F
T

L
D

-P
S

P
 F

W

F
T

L
D

-M
A

P
T

 F
G

F
T

L
D

-M
A

P
T

 F
W

F
T

L
D

-T
D

P
A

 F
G

F
T

L
D

-T
D

P
A

 F
W

F
T

L
D

-T
D

P
B

 F
G

F
T

L
D

-T
D

P
B

 F
W

F
T

L
D

-T
D

P
C

 F
G

F
T

L
D

-T
D

P
C

 F
W

F
T

L
D

-T
D

P
A

 s
p

o
ra

d
ic

 F
G

F
T

L
D

-T
D

P
A

 s
p

o
ra

d
ic

 F
W

F
T

L
D

-T
D

P
A

 G
R

N
 F

G

F
T

L
D

-T
D

P
A

 G
R

N
 F

W

F
T

L
D

-T
D

P
A

 C
9
o

rf7
2
 F

G

F
T

L
D

-T
D

P
A

 C
9
o

rf7
2
 F

W

Controls TG

Controls TW 0.0431

FTLD TG 0.9883

FTLD TW 0.0466 0.0742

AD TG 0.5145 0.3874

AD TW 0.6062 0.1952 0.0796

FTLD-tau TG 0.6801 0.6801

FTLD-tau TW 0.0484 0.1863 0.1354

FTLD-TDP TG 0.6822 0.2099 0.1721

FTLD-TDP TW 0.0658 0.2403 0.7754 0.4593

FTLD-FUS TG 0.5967 0.932 0.7858 0.3015

FTLD-FUS TW 0.1915 0.4121 0.8399 0.9629 0.4652

FTLD-Picks TG 0.3024

FTLD-Picks TW 0.4918 0.0431

FTLD-CBD TG 1 0.3024

FTLD-CBD TW 0.1219 0.3902 0.8927

FTLD-PSP TG 0.5192 0.699 0.5192

FTLD-PSP TW 0.0647 0.246 0.7636 0.5002

FTLD-MAPT TG 0.699 0.1562 0.699 0.3024

FTLD-MAPT TW 0.0532 0.2127 0.699 0.9315 0.3452

FTLD-TDPA TG 0.3381

FTLD-TDPA TW 0.2349 0.4603

FTLD-TDPB TG 0.702 0.1526

FTLD-TDPB TW 0.0406 0.1869 0.5002

FTLD-TDPC TG 0.5543 0.0914 0.8347

FTLD-TDPC TW 0.1612 0.5975 0.5179 0.6858

FTLD-TDPA sporadic TG 0.6689

FTLD-TDPA sporadic TW 0.694 0.0431

FTLD-TDPA GRN TG 0.1814 0.3635 0.4543

FTLD-TDPA GRN TW 0.1943 0.8116 0.382 0.715

FTLD-TDPA C9orf72 TG 0.6305 0.9574 1 0.3924

FTLD-TDPA C9orf72 TW 0.3686 0.4651 0.613 0.6525 0.8927

C
o

n
tro

ls
 T

G

C
o

n
tro

ls
 T

W

F
T

L
D

 T
G

F
T

L
D

 T
W

A
D

 T
G

A
D

 T
W

F
T

L
D

-ta
u

 T
G

F
T

L
D

-ta
u

 T
W

F
T

L
D

-T
D

P
 T

G

F
T

L
D

-T
D

P
 T

W

F
T

L
D

-F
U

S
 T

G

F
T

L
D

-F
U

S
 T

W

F
T

L
D

-P
ic

k
s
 T

G

F
T

L
D

-P
ic

k
s
 T

W

F
T

L
D

-C
B

D
 T

G

F
T

L
D

-C
B

D
 T

W

F
T

L
D

-P
S

P
 T

G

F
T

L
D

-P
S

P
 T

W

F
T

L
D

-M
A

P
T

 T
G

F
T

L
D

-M
A

P
T

 T
W

F
T

L
D

-T
D

P
A

 T
G

F
T

L
D

-T
D

P
A

 T
W

F
T

L
D

-T
D

P
B

 T
G

F
T

L
D

-T
D

P
B

 T
W

F
T

L
D

-T
D

P
C

 T
G

F
T

L
D

-T
D

P
C

 T
W

F
T

L
D

-T
D

P
A

 s
p

o
ra

d
ic

 T
G

F
T

L
D

-T
D

P
A

 s
p

o
ra

d
ic

 T
W

F
T

L
D

-T
D

P
A

 G
R

N
 T

G

F
T

L
D

-T
D

P
A

 G
R

N
 T

W

F
T

L
D

-T
D

P
A

 C
9
o

rf7
2
 T

G

F
T

L
D

-T
D

P
A

 C
9
o

rf7
2
 T

W

Supplementary Fig. 6  
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Supplementary Fig. 7 Heat map of comparisons of microglial dystrophy scores between all groups and between grey and white matter within each group. a frontal lobe; b temporal lobe. 

P values are presented in each box and represent results of comparisons between groups listed on corresponding vertical versus horizontal axes. The colour of each box represents the degree of 
statistical significance in the difference between groups, with red indicating a highly significant difference, blue a non-significant difference and white borderline (trend) or moderately significant 

difference, with gradations in between. FG = frontal grey matter; FW = frontal white matter; TG = temporal grey matter; TW = temporal white matter 
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