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Supplementary Information

Supplementary item #1: Figures
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Figure S1. hSURFlopt mRNA expression in brain regions and spinal cord. Data represent percent
area staining positive for hNSURF1opt mMRNA. THM: Thalamus, hypothalamus, and midbrain; PM: pons
and medulla; CC: cervical cord; LC: lumbar cord. Each data point represents measurement from an

individual animal, with bars representing the Mean+ SEM.
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Figure S2. COX1 protein expression in brain regions and spinal cord. Data represent percent area
staining positive for COX1 protein expression. THM: Thalamus, hypothalamus, and midbrain; PM: pons
and medulla; CC: cervical cord; LC: lumbar cord. Each data point represents measurement from an

individual animal, with bars representing the Mean+ SEM.
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Figure S3. Rotarod performance of 12-months old mice. AUC: area under the curve. Bars representing

the Mean + SEM.



Supplementary item #2: Tables

Table S1. Individual body weight and statistics

. Weight . . . . . . . . . . . . . . .
Mouse Weight Weight|Weight|Weight| Weight|Weight| Weight|Weight|Weight| Weight|Weight|Weight| Weight| Weight|Weight| Weight
Number| SEX | GENOWPe| g7, q | Treatment O”D'zto:e DoseDate | 'y i | 2wk, | 3wk. | 4wk. | 2mo. | 3mo. | 4mo. | 5mo. | 6 Mo. | 7 Mo. | 8 Mo. | 9 Mo. | 10 Mo. |11 Mo.| 12 Mo.

11 F WT 10.5 Vehicle 13.4 8/15/2019 | 155 | 16.8 16.9 175 | 204 | 212 | 250 | 27.0 | 252 | 268 | 263 | 320 | 306 | 335 | 32.0
14 F WT 9.7 Vehicle 15.8 8/15/2019 | 185 | 179 19.3 19.1 | 206 | 21.9 | 234 | 247 | 240 | 240 | 245 | 236 | 265 | 29.1 | 28.0
2.2 F WT 8.7 Vehicle 125 8/13/2019 | 15.0 | 17.0 | 17.3 17.2 | 195 | 200 | 205 | 21.7 19.7 | 201 | 211 | 204 | 215 | 209 19.0
2.5 F WT 8.5 Vehicle 12.6 8/13/2019 | 16.1 | 17.8 18.4 193 | 245 | 246 | 242 | 254 | 248 | 242 | 256 | 265 | 27.0 | 27.7 | 28.0
3.3 F WT 9.0 Vehicle 14.2 8/16/2019 | 17.2 | 17.8 17.8 179 | 211 | 21.8 | 221 | 225 | 226 | 229 | 246 | 252 | 26.2 | 284 | 270
Mean 9.3 13.7 165 | 175 | 179 | 182 | 212 | 219 | 230 | 243 | 233 | 236 | 244 | 255 | 264 | 279 | 26.8
SD 0.8 14 1.4 0.5 0.9 0.9 1.9 1.7 1.8 2.2 2.2 2.4 2.0 4.3 3.2 4.5 4.8
5.1 M WT 10.2 | Vehicle 159 | 8/15/2019 | 184 | 193 | 202 | 20.3 | 233 | 264 | 275 | 276 | 287 | 294 | 304 | 299 | 30.8 | 305 | 30.0
5.4 M WT 12.2 Vehicle 18.4 8/15/2019 | 20.0 | 215 | 23.0 | 247 | 276 | 296 | 315 | 324 | 342 | 346 | 350 | 354 | 364 | 36.8 | 340
6.2 M WT 9.5 Vehicle 14.6 8/13/2019 | 18.7 | 21.1 | 22.6 | 240 | 269 | 283 | 30.1 | 31.0 | 321 | 344 | 356 | 358 | 385 | 39.8 | 39.0
6.5 M WT 11.9 | Vehicle 16.3 | 8/13/2019 | 18.8 | 205 | 22.8 | 244 | 280 | 301 | 322 | 323 | 337 | 35.0 | 37.0 | 37.7 | 388 | 404 | 39.0
7.3 M WT 8.8 | Vehicle 16.3 | 8/16/2019 | 20.8 | 225 | 23.2 | 23.8 | 278 | 302 | 31.9 | 332 | 346 | 361 | 381 | 40.0 | 39.8 | 41.2 | 41.0
Mean 10.5 16.3 193 | 21.0 | 224 | 234 | 26.7 | 289 | 306 | 313 | 327 | 339 | 352 | 358 | 369 | 37.7 | 36.6
15 14 1.0 1.2 1.2 1.8 2.0 1.6 1.9 2.2 24 2.6 3.0 3.7 3.6 4.4 4.5

13 F WT 102 |2x10" vg| 134 8/15/2019 | 16.9 | 17.0 | 17.4 175 | 19.0 | 221 | 243 | 251 | 236 | 26.0 | 264 | 28.8 | 30.0 | 305 | 29.0
2.1 F WT 101 |2x 10" vg| 143 8/13/2019 | 17.4 | 176 18.0 19.0 | 221 | 235 | 23.0 | 235 | 238 | 255 | 284 | 29.3 | 29.4 | 30.8 | 34.0
2.4 F WT 82 |2x10" vg| 119 8/13/2019 | 14.7 | 157 16.7 16.9 | 188 19.0 | 21.2 | 223 | 21.2 | 21.7 | 232 | 238 | 26.2 | 26.7 | 27.0
3.2 F WT 9.3 |2x10" vg| 153 8/16/2019 | 17.8 | 185 19.2 195 | 211 | 221 | 227 | 23.6 | 247 | 200 | 243 | 244 | 246 | 264 | 250
35 F WT 96 |2x10"vy| 145 | 8/16/2019 | 182 | 187 | 193 | 186 | 21.3 | 21.9 | 225 | 235 | 235 | 246 | 251 | 250 | 26.6 | 250 | 28.0
Mean 9.5 13.9 17.0 | 175 18.1 183 | 205 | 21.7 | 227 | 23.6 | 234 | 23.6 | 255 | 263 | 274 | 279 | 286
0.8 1.3 1.4 1.2 11 11 15 1.6 11 1.0 1.3 2.6 2.0 2.6 2.3 2.6 34

53 M WT 10.8 |2 x 10" vg| 15.8 8/15/2019 | 18.1 | 18.7 | 205 | 21.0 | 232 | 250 | 27.3 | 275 | 29.1 | 30.2 | 309 | 31.2 | 332 | 340 | 320
6.1 M WT 114 |2 x 10" vg| 17.0 8/13/2019 | 20.0 | 22.1 | 238 | 251 | 282 | 29.8 | 30.8 | 31.8 | 322 | 34.0 | 36.0 | 356 | 38.0 | 39.8 | 39.0
6.4 M WT 9.5 |2x10" vg| 14.0 8/13/2019 | 18.6 | 21.1 | 229 | 246 | 289 | 30.8 | 324 | 335 | 328 | 348 | 369 | 366 | 38.0 | 383 | 350
7.2 M WT 119 [2x10" vg| 179 8/16/2019 | 19.8 | 22.7 | 236 | 250 | 264 | 28.1 | 289 | 305 | 304 | 324 | 333 | 345 | 355 | 37.1 | 36.0
7.5 M WT 114 [2x10" vg| 172 8/16/2019 | 19.4 | 221 | 231 | 241 | 269 | 29.2 | 300 | 31.1 | 31.2 | 315 | 329 | 345 | 33.7 | 36.0 | 320
Mean 11.0 16.4 19.2 | 213 | 228 | 240 | 26.7 | 286 | 29.9 | 309 | 31.1 | 326 | 340 | 345 | 357 | 37.0 | 348
0.9 15 0.8 1.6 13 17 2.2 2.2 1.9 2.2 15 1.9 2.4 2.0 2.3 2.2 2.9

1.2 F WT 11.7 |8x 10" vg| 13.9 8/15/2019 | 14.2 | 146 15.3 158 | 185 194 | 201 | 211 | 209 | 211 | 214 | 245 | 228 | 239 23
15 F WT 9.8 |8x10"vy| 140 | 8/15/2019 | 160 | 164 | 175 | 17.1 | 20.9 | 204 | 224 | 211 | 216 | 222 | 232 | 233 | 247 | 251 | 240
23 F WT 9.0 |8x10" vg| 132 8/13/2019 | 16.0 | 174 | 184 195 | 223 | 228 | 241 | 273 | 253 | 269 | 301 | 305 | 342 | 328 | 350
3.1 F WT 102 |8x 10" vg| 147 8/16/2019 | 16.2 | 17.6 17.4 18.0 | 20.7 | 21.8 | 222 | 23.7 | 241 | 246 | 257 | 26.7 | 295 | 345 | 35.0
3.4 F WT 9.5 |8x10" vg| 149 8/16/2019 | 16.9 | 17.3 18.3 193 | 216 | 222 | 228 | 23.7 | 252 | 27.0 | 29.1 | 285 | 288 | 29.8 | 32.0
Mean 8.9 12.7 14.2 | 15.2 15.9 16,5 | 190 | 19.6 | 205 | 214 | 214 | 223 | 237 | 243 | 254 | 265 | 26.7
1.0 0.7 1.0 12 1.2 15 14 1.4 1.4 25 2.1 2.7 3.7 2.9 4.5 4.6 5.9

5.2 M WT 120 |8x10" vg| 18.6 8/15/2019 | 19.4 | 203 | 21.0 | 21.8 | 242 | 258 | 279 | 283 | 295 | 30.8 | 32.6 | 328 | 348 | 343 | 350
5.5 M WT 114 |8x 10" vg| 163 8/15/2019 | 16.9 | 17.0 | 187 | 20.2 | 224 | 249 | 265 | 26.8 | 282 | 289 | 30.1 | 305 | 31.6 | 33.0 | 29.0
6.3 M WT 11.3 |8 x 10" vg| 16.2 8/13/2019 | 17.4 | 193 | 21.2 | 225 | 255 | 26.0 | 276 | 287 | 285 | 29.9 | 29.2 | 30.7 | 30.9 | 31.8 | 30.0
7.1 M WT 87 |8x10"vy| 17.4 | 8/16/2019 | 209 | 228 | 244 | 250 | 28.7 | 30.6 | 31.7 | 330 | 323 | 340 | 343 | 360 | 350 | 36.0 | 340
7.4 M WT 10.5 |8 x 10" vg| 20.0 8/16/2019 | 22.3 | 243 | 262 | 27.7 | 314 | 329 | 341 | 348 | 352 | 369 | 378 | 39.2 | 40.0 | 411 | 39.0
Mean 10.8 17.7 194 | 207 | 223 | 234 | 264 | 280 | 29.6 | 30.3 | 30.7 | 321 | 328 | 33.8 | 345 | 352 | 334
13 1.6 2.3 29 3.0 2.9 3.6 35 3.2 3.4 3.0 3.3 3.4 3.7 3.6 3.6 4.0

Table S2. Histopathology of mice injected with AAV9/hSURF1opt vectors

See file “Table S2.xIsx”
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lumbar spinal cord.

"x" indicates the described abnormalities do not present

"Mild, Moderate, Mild to moderate, Severe" indicates the degree of damage
"Absent" indicates the histologist could not find the tissue
"NA" indicates the tissue was not collected
Mass on left horn of uterus. This is uncommon stromal change found in older mice
No abnormalities were found in the lumbar spine however many sections were too caudal and represented the cauda equina instead of




Supplementary item #3: AAV9/hSURF1 certification of analysis

‘ UNIVERSITY OF NORTH CAROLINA

VECTOR CORE

Quality Control Summary

[Lot# |LAV93-final |Name | SC-CBh-hSURF1opt-BGH

Test by qPCR
Test# Titer, vg/mL Analyst Date File
1 1.64E+14 Pz 07/18/2019 20190718-1243-ghbh-pz
PAGE analysis
— ot

Loaded 5.00E+09 vg  4980E std 2e9vg 5e9vg 1e10vg
Calculated 5.70E+09 vg

Analyst Ping Zhang

Date 07/02/2019

Reference # 20190702-silver
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File Name = 7-004.1if

EHT =2900kV Signal A = STEM
Date :16 Jul 2019

100 nm*

WD = 29mm Mag = 16800K X
88% full
Analyst Ping Zhang
Date 07/16/2019
Reference # 20190716-7-004




