Figure S1. Flow chart in this study

343 meningioma patients: underwent treatment for sporadic meningioma had into this
study at the University of Tokyo hospital for the years from 2000 to 2019

62 patients:

WHO grade Il or Il (49 cases), incomplete clinical / genetic
data (3), previous treatment (5 cases), and history of radiation
therapy for remained tumor just after surgery (5 cases)
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Figure S3
Detailed tumor location WHO grade | meningiomas
considering recurrence, and EOR
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Table S1. Detailed patient characteristics

Variable N =281 Non-recurrent (N = 236) Recurrent (N = 45)
Supratentorial lesion 188 (66.9 %) 152 (64.4 %) 36 (80.0 %)
Convexity 37 (13.1 %) 33 (14.0 %) 4 (8.9 %)
Falx, Parasagittal 57 (20.2 %) 49 (20.8 %) 8 (17.8 %)
MSB 50 (17.7 %) 38 (16.1 %) 12(26.7 %)
ASB 29 (10.3 %) 24 (10.2 %) 5(11.1 %)
Tentorial (Supra) 10 (3.5 %) 52.1 %) 5(11.1 %)
Ventricular 6 (2.1 %) 52.1 %) 1(2.2%)
Infratentorial lesion 93 (33.1 %) 84 (35.6 %) 9 (20.0 %)
Cerebellar convexity 9 (3.2 %) 9 (3.8 %) 0 (0 %)
Petroclival, Clivus 22 (7.8 %) 17 (7.2 %) 5(11.1 %)
Cerebellopontine Angle 34 (12.1 %) 31 (13.1 %) 3 (6.7 %)
Tentorial (Infra) 14 (4.9 %) 14 (5.9 %) 0 (0 %)
Foramen Magnum 8 (2.8 %) 8 (3.4 %) 0 (0 %)
Spinal 3 (1.0 %) 3(1.3%) 0 (0 %)
GTR 236 (83.9 %) 209 (88.6 %) 27 (60.0 %)
Simpson | 63 (22.4%) 60 (25.4 %) 3(9.5%)
Simpson 11 140 (49.8%) 124 (52.5 %) 16 (35.6 %)
Simpson 111 33 (11.7%) 25 (10.6 %) 8 (17.8 %)
STR 45 (16.0%) 27 (11.4 %) 18 (40.0 %)
Simpson IV 45 (16.0%) 27 (11.4 %) 18 (40.0 %)
Ki-67 index 25+2.0 22+1.6 3.7+£3.2
Ki-67 index > 4 60 (21.3%) 38 (16.1 %) 22 (48.9 %)

Driver gene mutation

“NF2” (NF2 variant or 22q
loss)

“Non-NF2”
AKTI
KLF4
POLR2A4
SMO
Others

152 (54.1%)

129 (45.9%)

32 (11.4%)
16 (5.7%)
16 (5.7%)
2 (0.7%)

62 (22.1%)

121 (51.3 %)

115 (48.7%)

31 (13.1%)
14 (5.9%)
12 (5.1%)
1 (0.4%)

54 (22.9%)

31 (68.9 %)

14 (31.1%)
1 (2.2%)
2 (4.4%)
4 (8.9%)
1(2.2%)
6 (13.3%)



Table S2. Comparing variables depending on driver gene mutation, tumor location, and subgroups

Variables

Non-recur. Recur.

NF2 Non-NF2

Infratent.

p p Supratent. p NF2,Sup  NF2,Inf nNF2,Sup nNF2,Inf p
In all tumor N=281 N=236 N=45 N=150 N=131 N=188 N=093 N=109 N=44 N=79 N=49
5-yr PFS 83.4%  ’ 77.9 % 90.3% 0.04 82.1 % 86.7 % 0.18 72.8 % 94.1 % 953 % 80.6 % 6.2x10*
Time to recur. (yr) 4.1+3.7  ’ 38+33 49+44 0.55] 4.1+£3.6 44+44 094 | 38+34 4.0 55+45 44+£47 072
GTR 236 (84.0 %)[ 209 (88.6%) 27 (60.0 %) 1.5x107]132 (88.0 %) 104 (79.3 %) 0.19| 158 (84.0 %) 78 (83.9%) 1.0 |91(83.5%) 41(93.2%) 67 (84.8 %) 37(75.5%) 0.04
Age 57.44+13.2 [ 584+124 525+162 002 |583+12.6 5294158 0.03| 584+12.8 554+13.9 O0.11 |59.8+12.8 56.6+13.4 56.6+12.8 54.4+143 0.09
Sex (Female) 209 (74.3 %)[179 (75.8 %) 28 (66.7 %)  0.19 [115(75.7 %) 94 (72.9 %) 0.68| 135(71.8 %) 74(79.6 %) 0.19 |80 (73.4%) 35 (81.4 %) 55 (69.6 %) 39 (78.0%) 0.5
Follow—up (yr) 53+45  / 53+45 54446 084 57445 46+45 0.02 | 54+45 4.8+45 60+46 45+46 0.08
NF2 152 (54.1 %)[121 (51.3 %) 31 (68.9%) 0.03  / 109 (58.0 %) 43 (46.2%) 0.07 _ _
Supratent 188 (66.9 %)[152 (64.4 %) 36 (80.0 %) 0.05 [109 (72.7 %) 79 (60.3 %) 0.07  ’_ _
Ki-67 index 25+20 22+1.6 37+3.2 0.01 29+24 20+14 0.004 27+23 2013  0.02 | 32+£26 22+14 20+15 1.8+1.2 8.4x107
In GTR N=236 N=209 N=27 N=131 N=105 N=158 N=78 N=90 N=42 N=168 N=36
5-yr PFS 86.9 %  / 81.5% 94.1%  0.02 84.4 % 93.1% 0.01 773 % 93.8 % 94.4 % 923% 6.2x107
Time to recur. (yr) 4.5+3.7  ’ 43+3.6 53+45 071 4.6+39 41+£0.1 057 | 43+3.7 4.0 55+5.0 42 0.91
NF2 131 (55.5 %)[110 (52.6 %) 21 (77.8 %) 0.01  / 90 (57.0 %) 41 (52.6 %) 0.57 _ _
Supratent 158 (66.9 %)[133 (63.6 %) 25(92.6 %) 0.001 |90 (68.7 %) 68 (64.8 %) 0.57  ’_ _
Ki-67 index 25+20 23+1.6 43+34  0.001 28+23 21+14 0.008 27+23 2012 003 | 32+£26 2.1+13 22+16 18+12 0.0l
FOXM1 111 cases 1.1+2.0 1.0+£2.0 20+2.5 0.17 1.6+2.5 05+1.0 0.01 1.5+£25 05+09 001 | 22+29 0.6+09 06+1.1 03+09 001
In STR N=45 N =29 N=16 N=20 N=25 N=30 N=15 N=18 N=2 N=12 N=13
5-yr PFS 65.4 %  ’ 55.6 % 751 %  0.21 69.3 % 582 % 0.61 50.0 % 100 % 100 % 51.3% 0.05
Time to recur. (yr) 3.5+3.7  ’ 27+2.6 4.6+47 057 29+2.6 45+50 086 | 2.7+£2.6 n/a 5.38 45+50 0.63
NF2 20 (44.4 %) | 10 (37.0%) 10(55.6%) 0.2 / / 18 (60.0 %) 2(13.3%) 0.004 _ _
Supratent 30 (66.7 %) [ 19(70.4 %) 11(61.1%) 0.53 [ 18(90.0%) 12 (48.0 %) 0.004  ’_ _
Ki-67 index 23+2.1 1.9+1.7 2.8+2.7 0.42 33+2.6 1.5+12 0.01| 24+23 20+1.7 0.6 33+2.6 35+35 1.2+£09 1.7+14 0.1

Recur.: Recurrence, NF2: NF2 mutation or 22q loss, non-NF2: mutation in AKT1, KLF4, POLR2A, SMO, and others, Supratent.: Supratentorial lesion, Infratent.: Infratentorial lesion, NF2,Sup: “NF2 +
supratentorial lesion”, NF2, Inf: “NF2 + infratentorial lesion”, nNF2, Sup: “non—NF2 + supratentorial lesion”, nNF2, Inf: “non—NF?2 + infratentorial lesion”, GTR: gross total resection, STR: subtotal

resection



