Supplementary Material

Sparse Asymmetry in Locus Coeruleus Pathology in Alzheimer’s Disease

Supplementary Table 1. Association between left-right differences in locus coeruleus
pathology measures and age, sex or postmortem interval

Hemisphere x covariate F-value p Effect size
(partial n?)
Interactions with age as between subject factor (n=77)
Tangle density asymmetry by age 0.015 0.90 <0.001
Neuronal density asymmetry by age 0.381 0.54 0.005
Relative tangle density asymmetry by age  0.109 0.74 0.001
Interactions with sex as between subject factor (n=77)
Tangle density asymmetry by sex 0.001 0.99 <0.001
Neuronal density asymmetry by sex 0.294 0.59 0.003
Relative tangle density asymmetry by sex  0.163 0.69 0.002
Interactions with postmortem interval (pmi) as between subject factor (n=77)
Tangle density asymmetry by pmi 0.506 0.95 0.75
Neuronal density asymmetry by pmi 0.808 0.72 0.83
Relative tangle density asymmetry by pmi  0.725 0.80 0.81

Repeated measures ANOVA with hemisphere (left, right) as repeated levels (with Greenhous-
Geiser correction) in interaction with age or sex or postmortem interval time (between-subject
level).



Supplementary Figure 1. Flow chart of the statistical analyses
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Schema depicting the key analyses in the manuscript. Pairwise t-test were adjusted for multiple
comparisons using the False Discovery Rate. Repeated measures ANOVA were adjusted using
Tukey.



Supplementary Table 2. Left-right differences in locus coeruleus pathology measures
Mean difference T-value (df=76) p
Entire sample (N=77)

Entire LC

Tangle density -0.34 -1.61 0.11
Neuronal density 1.58 0.89 0.38
Relative tangle density -0.56 -1.80 0.075
Rostral LC

Tangle density -0.61 -1.84 0.07
Neuronal density -1.39 -0.56 0.57
Relative tangle density -1.25 -1.66 0.10
Caudal LC

Tangle density -0.06 -0.23 0.82
Neuronal density 4.55 1.75 0.08
Relative tangle density -0.11 -0.25 0.80

Sensitivity analyses: Without evidence of AD pathology (N=30)
Entire LC

Tangle density 0.27 0.83 0.42
Neuronal density 0.52 0.19 0.85
Relative tangle density -0.18 -0.37 0.71
Rostral LC

Tangle density -0.5 -1.07 0.29
Neuronal density 0.8 0.22 0.83
Relative tangle density -0.54 -0.55 0.59
Caudal LC

Tangle density -0.03 -0.08 0.94
Neuronal density 0.23 0.06 0.96
Relative tangle density 0.57 0.82 0.42

Sensitivity analyses: With evidence of AD pathology (N=47)

Entire LC

Tangle density -0.38 -1.37 0.18
Neuronal density 2.27 0.97 0.34
Relative tangle density -0.80 -1.98 0.05
Rostral LC

Tangle density -0.68 -1.48 0.15
Neuronal density -2.79 -0.85 0.40
Relative tangle density -1.70 -1.59 0.12
Caudal LC

Tangle density -0.09 -0.22 0.82
Neuronal density 7.32 2.24 0.03
Relative tangle density -0.54 -1.07 0.29

Observed left-right differences for the entire LC, rostral LC and caudal LC and for the tangle
density, neuronal density and relative tangle density measures within the entire sample, individuals
with and without evidence of underlying AD pathology according the NIA-Reagan criteria for AD
diagnosis. Paired one sample t-tests were performed. Tangle and neuronal density expressed per
mm? and relative tangle density as a percentage.
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Supplementary Figure 2. Iterative evaluation of
left-right equivalence bounds of LC pathology

Graphs depict the TOST t-statistics (upper and
lower) at different equivalence bounds for each LC
measure. Equivalence bounds were gradually
decreased from the maximum observed difference
between left and right to detect the highest bound
(red line) where equivalence was no longer
significant. Significance threshold are indicated
with the dashed lines at a=0.05. Analyses were run
for the entire LC (top row), rostral LC (middle row)
and caudal LC (bottom row) and for the tangle
density (left column), neuronal density (middle
column) and relative tangle density measures (right
column).



Supplementary Table 3. Left-right differences between the rostral and caudal sections of the
LC

Hemisphere x section F-value p Effect size
(partial n?)
Entire sample (n=77)
Tangle density 1.48 0.23 0.019
Neuronal density 2.76 0.10 0.035
Relative tangle density 1.75 0.19 0.023
Sensitivity analyses: Without evidence of AD pathology (n=30)
Tangle density 0.59 0.45 0.020
Neuronal density 0.01 0.92 0.000
Relative tangle density 0.95 0.34 0.032
Sensitivity analyses: With evidence of AD pathology (n=47)
Tangle density 0.89 0.35 0.019
Neuronal density 4.83 0.03 0.095
Relative tangle density 0.90 0.35 0.019

Repeated measures ANOVA with hemisphere (left, right) and section (rostral, caudal) as
repeated levels (with Greenhous-Geiser correction) within the entire sample, individuals with
and without evidence of underlying AD pathology according the NIA-Reagan criteria for AD
diagnosis. Results are adjusted for multiple corrections using Tukey.



Supplementary Figure 3. Larger left-right asymmetry in caudal than rostral LC neuronal
density in individuals with underlying AD pathology (n=47)
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Among individuals with underlying evidence of AD pathology, a larger left-right asymmetry of
neuronal density in the caudal section was observed relative to left-right asymmetry in the rostral

section of the LC (medium effect size of partial 1?=0.095; Neuronal density mean of rostral LC:
left: 61.8, right: 64.6; caudal LC: left: 91.9 and right: 84.6).



G o g =2 0 0T O 5 O O O O O >

5 SSESS8E5ES28582E¢8

= S8ev¥ 5T =8 Lo ~2z

S 5, EC S s 880 0%

1 O = - < m = = g (et nm Al - o

= S &« > L~ & ] 5 © 2

s 2 B SEE5C~"0EEE9>2238 5

S = S, 28 2E g 3=55238

.m [} m\ n .= o =7 b= = - = g &z,

> € 2 S = .2 0 SuP 2z

© 2 3 w5 <5 =] = =] QL 50 L = o >

) ‘= .2 o o 3 = m - m o S — 5 9 g o
AR - T 90 8 92 5 .9 = o S O

> n Q »n O D o = — 8 9 —

= < Q ‘=8 S w»n — m o T 2 s < ] 3 ~ 0O

S = A < O O ™ O 0 g S g % o > o v o

590 w282 Jeoose~Y¥s2._  58%

8 e P55V Sso g 28 F 8 PLE

== <«285AaA¥° 58 pEo0ZZF =%
o I < O O Y =~ m =) - QO S o <

e s =SS »2 B o <22 <5 /R

28F LEZSCZESE2 55 ¥ Sg

S S E y <

5=5 25555278 S80EL;: 2o

B0 S mg g2 E , =338 A=

222 ozgfEEEBTgue s R2E

- 2S5 S0BE_L¥5E3E8ERS 7

S e - QO L 2 _ 0 D w Ve B2 T3 o0 g o

o5y gy g Lo SE 2283 33

= o5 P 's 2 o o 7z 0= £

o Q2 Q 5 5 5 B 022 & . & & g > en

52§ SaaOCSUO.RCILdVJ oOanu»%

25 ¢ o80T EESEBoo8ggT g
R : o o= = v =5 —_—

2= S ST 3423 5GEPE3E S

= 5o = Q Sz EeE5LEE S

noo OLONEESECono oS0 el s
ABojoyied v YIMm - ( a)6ue) aAijejas) spunoq asuajeainbgy ABojoyjed v YiM - (Aisuap Jeuoinau) spunoq asusjeainby ABojoyjed gy YyiMm - (Ayisuap sjbuey) spunoq asusjeainbgy
0¢ 0C oL 0 72 09 S 0€ Sl 0 0z ol 8 9 14 Z 0
-ocoooooooo.oo om.l_ 0000000, . ° ° R . .

ooooooooo-ooo ov.m .m ° ° ° °
llllllllllllllllllllllllllllllllllll 1.10.5111 - - B e e . S |
........................ o.“.n.o.o.w.o--.-o..rﬂx---MF w‘ wl.---|--n-----n;----|-;»--u---h---?--»uuxuu.

oooooconooo 0 @ @ ° ° ° °
co000°?® 4 ° °
ABojoyjed qy oN - (Ayisuap ajBue} aAiejas) spunoq asuajeAainbgy ABojoyjed gy oN - (Aysuap ajbue}) spunoq asuajeainby
0¢ 0C oL 0 G. 09 St 0¢ Sl 0 ol 8 9 14 Z 0
%000, S00000n Sh- ° °
o.ooocaooc 0z- 4 oL 4 ° ° °
...l...'l.. or.m ||||||||||||||||||||||||||||||||||||| m.m ° ° ° °
TIzzzzzzzzzzzzzzozzzzzzzozzzzziooooed®eczgo o (IITIITITIITIIIITIIIIIIIIIIIIIL sobooosdB®® _ [0 o TTT T TTT T T T TTTTTTTTTTTTTTTIT
cooocoooooo ovm S m ° ° ° e
............. oz ° oL@ e o ° °
° 9000008 Sl °
a|dwes aiyu3 - (Aysuap a|bue) aAlje|al) spunoq asuajeAinby a|dwes aiyu3 - (Aysusp |euosnau) spunoq asusjeAinby ajdwes auu3z - (Aysuap aj6uey) spunoq asuajeainby
0¢ 0c 0L 0 S/ 09 14 0¢ Sl 0 oL 8 9 14 4 0
.... 0000000 DNn o °
cuaooooooooooo ow.mv. .mv. o ° o .

ooooooooo m oL .lb. ° ° o
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII o_ - - PR e 3t - P R R R R R e
........................ ..n.......u..-...ab. 8--30 S etotet=-— z=--q0 m....------------------------n---..---..--..r----.

ooooo.oo 0z @ oLz ° ° °
o000°° °
000?° 0000000 0z ° °

oL-

oL

oL-

ol

0z
oL-

oL
0C

sjejs-} 1SOL sjejs-} 1SOL

sjejs-} LSOl



