SUPPLEMENTARY DATA

Supplementary Table 1. (Statistical Analyses)

Main Effect
PValuo
Figure (bold text Effoct Sizo Gaussian or Group Difference Post-hoc Effoct
Experiment _Bohavior __ Panel _Test Statistic__Main Effect Dist.Value (Dfn, Did) _P<0.05) (% varlance, HR) __Post-hoc Test _Group Sample Size {n)_LogNormal 7 Moan (predicted or rank} P-Valuo Size (Cohen's d)
Time from Radiation (months) F(16,448)= 2135 P<0.0001 VehSham 15
z Diet F(1,406)=2208  P=01381 Vehi33-GCR 13
5 e Eocs R F (1, 28) = 0.9108 CDDO-EAISham 15
z B R ea, Time from Radiation (months) x Diet CDDO-EAB3-GOR 15
E Time from Radiation (months) x Radiation
E Diet x Radiation F (1, 406) = 0.05553
Tima from Radiation (months) x Dist x Radiation F (16, 406) = 0.9120
Radiation x Diet F(1,54)= 4180 Y var= 7107 VenSham 15 Yos 5962
Cumulative Diet F (1, 54) = 02471 4 Vr = 0.4221 Mult Compiw!  Veni33-GCR 13 Yos 8028
Locomotion 2R ZWAVANOVA o o ion F (1, 54) = 0.07420 % Var = 0.1268 Tukey Corr CDDO-EAMSHam 15 Yes 8131 All Comparisans P> 0.05
CDDO-EA3-GOR 15 Yos 7317
i Radiation x Diet F {1,541 = 4268 ¥ Var = 7204 VenSham 15 Yos 3067
H Ambulator Dist F (1, 54) = 06358 5% Var=1.073 Mult, Compiw!  Ve/33-GCR 13 Yes 4738
& Episodes, 2B ZWVANOWA Ll F (1, 54) = 0.2526 4 Var = 0.4264 Tukey Corr CDDO-EAMSHam 15 Yes 1816 All Comparisans P> 0.08
g CDDO-EA3-GOR 15 Yos 4407
3 Radiation x Diet F 1, 541 = 6410 ¥ Var= 1056 VenSham 15 Yos 3079
s Ambulator Diet F (1, 541 = 02024 % Var = 03333 Mult Comaw!  Veni33-GCR 13 Yos 3595
3 e 26 2wy ANOVA o sstion F (1, 54) = 0.03055 % Var = 0.05031 Tukey Cor CDDO-EAISham 15 Yes 4648 All Comparisons > 0.08
g CDDO-EAB3-GOR 15 Yos 3198
- H=1381 P07101 VenSham 15 No 2747
Veni33-GOR 13 No 2854
MeanVelocity 2D Kuskal-Wallis D0 EARam I ou v
GDDO-EAB3-GOR 15 Yos 3387
Radiation x Diet F (1, 541 = 04639 ¥ Var = 08309 VenuSham 15 Yos 2574
Open Amm Diet F (1,541 = 1398 %% Var = 2504 Veni33-GoR 13 Yos 2317
Exfz\ﬂﬂ!hn A ZwayANOVA L tistion F (1, 54) = 001066 % Var = 0.0191 GDDO-EAISham 15 Yes 2796
GDDO-EAB3-GOR 15 Yos 3144
H=2675 VeruSham 15 Yos 219
Open Am Veni33-GoR 13 Yos 28.12
é Entres 3 Kouskalalls GDDO-EAISham 15 Yos 347
H GDDO-EAB3-GOR 15 No 301
3 H=00412 P=0.9400 VeruSham 15 Yos 2047
H Oration 3 KuskalWalls veniss GCR s ves s
[ Ratio CODO-EASham 15 No 2093
CDDO-EAB3-GOR 15 No 3113
Radiation x Diet F(1.54=07804  P-0.782 % Var=1313 VehSham 15 Yos 9435
Locometion . 2oway ANOVA Diet F(1,54)=5.134 P=0.0275 % Var = 8538 Mult Complw!  Vehi33-GCR 13 Yes. 1008 Al Comparisons P > 0.05
Radiation F(1,54= 003087  P=0.8612 % Var = 00513 Tukey Corr.  CDDO-EA/Sham 15 Yos 1125
CDDO-EAR3-GCR 15 Yos 1085
H=1861 P=0.5605 VenSham 15 Yos 2861
Arona Gonter Ven/33-GCR 13 Yos 2386
Exploration A Kuskal-Wallis CDDO-EA'Sham 15 No 3057
CDDO-EASI-GCR 15 Yos 2381
H=2122 P=0.5475 VehSham 15 Yos 2753
Thigmotaxis 4B Kmuskal-Walls veniaaack i Na 0
CDDO-EA'Sham 15 No 3147
CDDO-EA/3-GCR 15 No 3347
H=1.623 P-0.6100 VehSham 15 No 25
Ven33-GoR 3 No 3331
e 40 Knsiwalis CDDO-EA'Sham 15 No 306
CDDO-EA/33-GCR 15 No 26
Radiation x Diet F{1,54)= 1818 Pe0.1832 o Var = 3215 VenSham 15 Yos 120
Diet F(1,54)=01508  P=0.6955 %4 Var = 02738 Veh/33-GCR 13 Yos 1333
Locomation 4D 2way ANOVA o iotion F (1, 54) = 0.5643 P=0.4558 9% Var = 0.9983 CDDO-EA/Sham 15 Yos 1296
CDDO-EASI-GCR 15 Yos 1238
Chamber Fi2,104)=1592  P<0.0001 4 var = 22.90 VehSham (Laft vs Genter) 14 Yos
Diet F(1,52) = 1465 P=0.2318 VehSham (Right vs Contor) 14 Yos
Radiation F(1,52)=01193  P=0.7312 Ven/Sham (Left vs Right) 12 Yos
Chamber x Diet Fi2,100)= P=0.7908 CDDO-EA/Sham (Laft vs Cantar) 13 Yos
Chamber x Radiation Fiz,104 P=0.6469 CDDO-EA/Sham (Right vs Canter) 13 Yes
fmbitustion  5A  Swayanovs  Dietx Redilion F(1,52)=00002  P=0.0004 Mut Complw/  CODO-EA/Sham (Lsft vs Right) 13 Yos P>0.99%0
Chamber x Diet x Radiation F(2,104) = 1.064 P=0.3488 % Var = 1531 Tukey Coff.  veh/33.GCR (Left vs Center) 15 Yes P =0.4686
Veh/33-GCR (Right vs Canter) 15 Yos P=02289
Veh/33-GCR (Left vs Right) 15 Yes P>0.6099
CDDO-EA/33-GCR (Loft vs Centor) 14 Yos P=00368
CDDO-EAI33-ECR (Right us Center) 12 Yos
CDDO-EA/33-ECR (Loft v Right) 12 Yes
Center Chamber - (Nov. Mouse 2 - Nov. Mouse 1) VetvSham 12
< Pearson Veh/33-GCR 13
g Correlation CDDO-EA/Sham 15
g CDDO-EABS-ECR 12
£ Chamber F(1,51)=5552 P<0.0001 " Var = 45.87 VetvSham (Nov. Mouse 1) 12 Yes 00021 40753 gmadiam)
3 Diet F(1,51)= 1081 P=0.3034 Veh/Sham (Nov. Gbject) 14 Yos
a Radiation F(1,51)= 1887 P=0.1756 Ven/33-GCR (Nov. Mouse 1) 13 Yos )
‘E Sociabliy 55 Swyanowy ChemberxDt F(1,51)=4.205 P=0.0455 MUt Gompiw/  Veh/33-GCR (Nov. Object) 13 Yes d=0.7957 (large)
H Chamber x Radiation F{1,51)=0.002 P=0.9619 % Var = 0.0019 Tukey Cort.  CDDO-EA/Sham (Nov. Mouse 1) 14 Yes 40,4756 gmodiam)
[ Diet x Radiation F(1,51)=0058 P=0.8115 % Var = 0.0089 CDDO-EAISham (Nov. Objeci) 14 Yos
- Chamber x Diet x Radiation Fi1,51)= 1051 P=0.3101 % Var = 0.8681 CDDO-EA/3S-GCR (Nov. Mouse 1) 14 Yos .
CDDO-EA/33-GCR (Nov. Object) 14 Yos pooras
Center Chamber - (Nov. Mouse 2 - Nov. Mouse 1) VetvSham 12 P=0.1187
Poarson Veh/33-GCR 13 4768
Correlation CDDO-EA/Shamm 15 3315
CDDO-EA3S-ECR 14 0799
Stranger Sniff Zane F(1,47)=6.585 P=0.0135 VetvSham (Nov. Mouse 1) 15 Yes
d20.2665 (smal)
Diet Fi1,47)=06643  P=0.4191 Veh/Sham (Nov. Mouse 2) 15 Yos
Radiation Fi1,47)201052  P=0.7471 Ven/33-GCR (Nov. Mouse 1) " Yos
Proferanco for g 5o, Stianger Snff Zone x Diet F(1,47)=2768 P=0.1028 Mult. Gomplw/  Veh/33-GCR (Nov. Mouse 2} " Yos 0.9510
Social Novelty Stranger Sniff Zone x Radiation F(1,47)=2.804 P=0.1007 Tukey Cott.  CDDO-EA/Sham (Nov. Mouse 1) 14 Yes s067
Diet x Radiation F(i,47) =471 P=0.0349 CDDO-EA/Sham (Nov. Mouse 2) 14 Yos
Stranger Sniff Zone x Diet x Radiation F(1,47)200347  P=0.8531 CDDO-EA/3S-GCR (Nov. Meuse 1) 1 Yos
CDDO-EAI33-ECR (Nov. Mouse 2) " Yos Pro.009
Object exploration F(1,53)=78.75 P=0.0001 % Var = 34.60 VenuSham (Famillar) 15 Yos 867 eon00t =0:5755 gmodiom)
Diet F(1,50)=0001295  P=0.S714 % Var=0.0009681 VehiSham (Novel) 15 No 45.41
5 Radiation F(1,53)= 1149 pe0.2887 % Var = 0.8585 Veh/33-GCR (Famillar) 12 No 9227
] Object 6A  3-way ANOVA Objectx Dist F(1,53)=004101  P=0.8403 9% Var = 0.01801 Muit. Comp/ Wl o33, GOR (Nevel) 12 Yes 343 Pe0.0266 o =0.7067(iargs)
3 Exploration Tukey's Test,
H Object x Radiation F(1,53)= 1476 P-0.2832 % Var = 05185 Within Grogp  CDDO-EA/Sham (Farmiar) 15 Yes 114 R =0.5537 i)
& Diet x Radiation F(1,53)=001377  P-05070 % Var = 001020 CDDO-EA'Sham (Novel) 15 Yos 4222
% Object x Diet x Radiation F(1,50)=03964  P=0.5316 % Var = 0.1742 CODO-EA/33-GCR (Familiar) 15 No 8.453 R =05452 gmodium)
8 CDDO-EA/33-GCR (Novel) 15 Yes 36.43
K Radiation  Diet F{1,53)= 1317 P=0.2563 %% var = 2397 VehSham 15 Yos 4087
2 Object 8 2y anoun D¢ F(1,53)=04508  P=0.5050 % Var = 08203 Vehi33-GCR 12 Yes 4738
Discrimination Y Radiation F(1,53)=007541  P=0.7847 % Var = 01373 CODO-EA'SHam 15 Yos 48.16
GDDO-EA/Z3-GCR 15 Yos 4407
Diet b(CODO-EA) =002 P HR=1.02 VenuSham 2
Cox Radiation b{33-GCR) = 0.12 P HR=1.12 Veh/33-GCR 24
_ Proporional CDDO-EASharm 24
H CDDO-EA/33-GCR 2
H VehSham 2
Log-rank Voh33.GCR 2
SUPP-1 (it Cox) ¥m208 o588 CDDO-EA/Sham 2
CODO-EAB3-GCR 24



Supplementary Table 2. Detailed 33-GCR sequential delivery used in this study. Adapted from Simonsen et

al. 2020 [12] and adjusted for a total dose of 75cGy.

Particle Energy (MeV/n) Dose Fraction Dose (cGy) LET (KeV/um) Range in H20 (Cm)

'H
‘He
ZBSi

‘He
*Fe
‘He

1000
1000
600
20
23
20
23
1000
27
32
27
32
37
43
37
43
350
50
59
50
59
69
80
69
80
1000
100
100
150
150
600
250
250

24.71%

4.98%
1.62%
6.08%
1.34%
2.20%
0.42%
0.90%
0.44%
0.46%
1.48%
1.60%
1.74%
1.86%
0.50%
0.52%
3.08%
0.54%
0.54%
2.00%
2.12%
2.22%
2.24%
0.54%
0.54%
2.34%
1.22%
5.44%
7.00%
1.50%
0.82%
3.28%
13.77%
Total

18.56325
3.735
1.215

4.56
1.005
1.65
0.315
0.675
0.33
0.345
1.1
1.2
1.305
1.395
0.375
0.39
2.31
0.405
0.405
1.5
1.59
1.665
1.68
0.405
0.405
1.755
0.915
4.08
5.25
1.126
0.615
2.46

10.3275

75

0.22
0.88
50.2
2.59
2.29
10.34
9.14
109.5
8.06
7.12
2.02
1.79
1.58
1.39
6.29
5.56
20.8
4.92
4.36
1.23
1.09
0.97
0.86
3.86
343
7.95
2.9
0.73
0.54
2.17
175.1
1.56
0.39

326.6
327.8
22.73
0.43
0.56
0.43
0.57
32.53
0.75
0.99
0.75
0.98
1.3
1.72
1.31
1.73
16.95
2.28
3.01
2.26
2.99
3.95
5.2
3.97
5.23
110.13
7.81
7.76
15.9
16
13.09
38.3
38.1


https://paperpile.com/c/7MSMVl/Rgrkd

Supplemental Figures

Supp. Fig. 1
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Supplemental Figure 1. Mouse attrition among groups was not significantly different throughout the
study. A Kaplan-Meier survival curve of mice throughout the duration of the study with the behavioral testing
period (shaded light blue regions on X axis and on lines). Mice that were singly-housed at the recommendation
of veterinarians were counted as losses. Hazard ratio analysis revealed a non-significant non-significant
increase in mortality due to CDDO-EA and 33-GCR; therefore, there is negligible hazard due to either Diet or
Radiation. Despite a visually lower percent survival in Veh/33-GCR mice vs. the other three groups,
Mantel-Cox analysis revealed that survival curves among groups are not significantly different. n = 22-24 per
group. Details on statistics provided in Supp. Table 1.



Supplemental Fig. 2
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Supplemental Figure 2. Chamber exploration times for the 3-Chamber Social Interaction Test. Chamber
exploration times for the (A) Sociability and (B) Preference for Social Novelty trials of the 3-CSl test. n = 11-15
per group.



Supplemental Fig. 3
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Supplemental Figure 3. Principal Components Loadings Plot containing each behavioral measure as
loadings, and eigenvalues. A) Several clusters relating to Anxiety-like, Gross Locomotor Activity, and
Exploration behaviors are evident along the PC1 axis, with exploration of novel mouse 2 during the third trial of
the 3-chamber social interaction assay as being the behavior with the most isolated variance among all groups
in PC1 and PC2. B) Eigenvalues of data and parallel analysis.



