Dual pathway to tau-related
neurodegeneration 1n amygdala subregions

Lu N D AMANDA ANNETTESDOTTER', KATJA SELEZNEVA', AMANDA E. DENNING?, ANIKA WUESTEFELD', SADHANA RAVIKUMAR?, RANJIT ITTYERAH?, LISA M. LEVORSE?,
MADIGAN BEDARD?, EUNICE CHUNG?, JOHN L. ROBINSON?, THERESA SCHUCK?, EDWARD B. LEE?, SYDNEY LIM?, WINIFRED TROTMAN?, ALEJANDRA BAHENA?Z,
UNIVERSITY DAVID J. IRWIN2, EMILIO ARTACHO-PERULA3, MARIA DEL MAR ARROYO-JIMENEZ3, ALICIA VELA HORCAJADA3, ESTHER BUENDIA ROSADO3, NOEMI| VILLASECA
GONZALEZ3, MARIA MERCEDES INIGUEZ DE ONZONO MARTIN3, MARIA PILAR MARCOS RABAL3, ANA MARIA INSAUSTI-SERRANO3, MONICA MUNOZ-LOPEZ3, DAVID
A. WOLK?, COREY T. MCMILLAN?, NICOLA SPOTORNO', DANIEL T. OHM?, OSKAR HANSSON?', RICARDO INSAUSTI3, PAUL A. YUSHKEVICH?, & LAURA E.M. WISSE"

'Lund University, Lund, Sweden; 2University of Pennsylvania, Philadelphia, USA; 3University of Castilla-La Mancha, Albacete, Spain

g _ _ _ _ 1. Higher tau in the amygdala and MTL is 2. Higher MTL tau is associated with smaller
* Tau pathOIOgY_ Is associated with neurodegeneration associated with smaller whole amygdala volume volume across multiple amygdala subregions
and may contribute to neuronal loss not only through tau pathology amygdala volume - 2.1. Spatial distribution of tau burden in amygdala subregions
I I t . ﬁ: t 1 b t I th h d t f — Higher quantitative tau burden
OCal OXIC effecls’, but alsO tnroug egeneration o : B= 127 4oms in the amygdala, and higher a i.tangles ii. threads
COnneCtiOnS tO Other affeCted regiOnSZ. =2 semi-quantitative tau ratings in - When examining the spatial distribution of
the MTL regions were ‘!i’ quantitative tau burden across amygdala
e The amygda|a IS affected ear|y by tau patho|ogy3 and associated with smaller whole > subregions, tau_tangles were primarily Iocateq in the
. . . 4 amygdala volume. The [l lateral subregion (a-i), and threads in the
has connections with other vulnerable MTL regions®. association between MTL tau : basolateral/basomedial subregion (a-ii). This pattern
: : : and amygdala volume — of tau distribution deviates from the literature,
 The contribution of local and distal tau pathO|Ogy to remained  significant  when - potentially due to the inclusion of advanced
neurodegeneration in the amygdala — across its 001 000" adjusting for amygdala tau. b i.tangles ii. threads felzrrie;{if:gs tgéseassaem éﬁD) cases 'gfeeli,w Wf}fg
overall structure and its subregions — remains . . . L 2 Lo neuropathological change (ADNC), the spatial
nclear 1.1. Local amygdala tau burden 1s associated with smaller < Q % Q % distribution revealed prominent tau pathology in
\ ' MTL=medial temporal lobe amygdala volumes The contralateral semi-quantitative Z basolateral/basomedial subregions (b), consistent
a b tau ratings in the whole amygdala ;f with previous reports of early tau accumulation in
. S - o ° 0=-0.20 ||[*- B=—127.42"*] were not significantly associated o these amygdala subregions (for a review#).
Alm gfg 1600.4. . | Rz:l%% with amygdala volume (a), likely : o .
2 1200 -t | due to a ceiling effect in the semi- 2.2. Hints of a more restrictive pattern of tau-related subregional
: : o E R S ot - - On 1
To link tau pathology in the amygdala and other 52 800{ R o i guglntutatuve ratings. Indeed, with neurodegeneratlon in early AD stages | |
_ s> ) - . . | PS ateral qL.Jantltatlve tau burden, In the full sample, higher MTL + amygdala tau ratings were associated with smaller volumes
MTL reg|0nS tO S’[I’UC’[U ral measures Of the 0 ] 5 30 ] 5 3 hllgh.e.r tau in the amygdala was of all amygdala subregions, except the cortical (a). In the no/low ADNC subsample, higher tau
: : wp..<0.01  amygdala tau amygdala tau significantly ~ associated  with was associated with smaller volume only in the basolateral subregion (b).
amygdala and its subregions. or tangles & threads  smaller amygdala volumes (b). a
—~ lateral 500 basolateral basomedial cortical centromedial
- | O i = = T
1.2. Tau accumulation 1n structurally connected MTL regions @400 TETERRGS L | TS o T et 200 Yie
Methods N 78 | dala atroph Rt R o N e .
th sub . | relates to dimygdala atrop y tau pathology amygdala volume ?;200 ) . R T - 50 | " © LT
n with subregiona 69 a b OMTL+1:1mygc?aIa ta?J 0MTL+1amygdzaIa taS 0MTL+1amygc?aIa taa (I)VITL+e11mygd§1Ia tau3 R/ITL+a11mygd2aIa tal.?
* Volumes of the amygdala amygdala volumes s o[ e o
and |tS SUbreg|OnS (F|gure 1) nh with quantitative tau /70 ?QE o“ :. n=7Z S .3 n=7.§ (C= ~  lateral 500basolateral basomedial cortical centromedial
t death 78+11 [44 101] € o 1200177 » . s e y _ CA1SUB Y E 500« .5 . p?_o_%q e p=-0.4£1; 250{ = p=_0-gg o50le * p=_0_1321 ool 0 p=—0.}3%
™ 3 age a eda X — gE .\"\?\*.\-g '. S p \ £ 400 .:. o Y .n=. 400{ R n= 200 ot e n= 200 n= | . n=
264s:rensc!?te((r)ﬁzl\);l(lzélzxo.2 mm?) PR 20 1385, §3 o g 3 5 2 50 e T i s S T oo
. . . | - i | . , — = 200 | 200 ) . 00 ¢ E | 100l
* Manual Segmentations cognitively impaired o7 [73%, OCA1/s1ubicqu2m tau ’ (()antorhi1nal cort2ex tau3 g 6 2 6 1 3 N NV ; 3
1o/low ADNGa 31 140% *Depr<0.05 MTL+amygdala tau MTL+amygdala tau MTL+amygdala tau MTL+amygdala tau . IlnglagaTysdalj 0taou1
e Tau pathology measures aA:BC Scc;re<2 Higher tau ratings in CA1/subiculum (a) and entorhinal cortex (b) were — '
C separately associated with smaller whole amygdala volume. These
« Contralateral semi-quantitative ratings Figure 1. segmented amygdala findings raise the possibility of a distal effect of tau pathology. °
subregions on postmortem MRI COHCIUSlonS
(0-3) f
. in the amygdala, and other MTL regions: the 1.3. Thickness mediates associations between MTL _ o _
dentate gyrus, Cornu Ammonis 1/subiculum tau and amygdala volume ] - Higher tgu burden both .W|th|n t.he amygdala and in connected
(CA1/SUB), and entorhinal cortex (ERC) _ a'b=0.26 o MTL regions was associated with smaller amygdala volumes.
. Ipsilateral fitative tau burd Mediation analyses revealed that (95% CI-119.53, -27.94) _ _ _
?SI alera qCLIJ?I‘r]] | acivef au #r ’[eln thickness of the subiculum white subloullmn white - This supports a network-oriented view of tau-related
angies an reads) rrom nistolio - it —_() AR** _(y BR* .
( . g ) gy matter mediated t.he association a=-0.45 w.% amygdala neurodegeneratlon, where pathology may
* in the whole amygdala, and the lateral, between CA1/subiculum tau and _ | . .
basolateral/basomedial. cortical, and | amygdala volume (a). Also, [CAUSbleuum|__ =004, jamyadal contribute to degeneration not only locally, but also across
centromedial subregions ’ entorninal ~ thickness mediated | anatomically connected brain regions.
Ce/Me=centromedial; Co=cortical, the association between b
® Th'CkneSS measures BLa=basolateral; Bme:basomedi’al; La:Iaterai entorhinal tau and amvadala *h=-0.11 " " el
« of MTL regions: CA1, CA1 white matter, subiculum, subiculum white matter, and volume  (b). This pattemygmay (982% G1 .99, 5.20) > This suggests that the pathways_ eading to MRl-visible
orM gions: CA1, , , , reflect retrograde transneuronal entorhinal atrophy are more complex than previously thought.
effects, supporting the idea that a=-0.42** b=0.26* : - :
. Statistical analysis network-level pathology  may > X - A better understanding of the complex interplay of tau with
tribut t . i entorhinal c'=-0.40"" amygdala : : .
- partial Spearman rank correlations were used to test associations between ﬁzzrgd:geenerzﬁonfeglon Speeis cortex tau =051 " [ volume neuroqegeneratl_o_n may 'mprO_Ve prediction of atrophy and
semi-quantitative tau ratings and amygdala volumes, adjusting for age, sex, “p<0.05, *p<0.01, **p<0.001; associated cognitive and behavioral symptoms.
amyI0|d-B, a-synucleln, and TDP-43 °indicates significant indirect effect (95% bogfigsgfggﬁégl?ﬂifvg)l MRI=magnetic resonance imaging: MTL=medial temporal lobe
 multiple linear regressions were used to test associations between quantitative
tau burden and amygdala volumes, adjusting for age, sex, amyloid-3, a- References:

- "Moloney et al., 2021, Alzheimers
SynUCIem’ and TDP-43 Dement; 2Cowan, 1970, Contemporary

. 7 :
 mediation analysis was performed to test if MTL thickness was mediating Research Methods in Neuroanatomy: MultiPark )_ CrafOOrdSka Stiftelsen ContaCt.

associations between MTL tau and semi-quantitative whole amygdala volume 3Braak & Braak, 1991, Acta MNEURORESEARCH GRUNDAD AV HOLGER CRAFOORD 1980
q yg LUND amanda.annettesdotter@med.lu.se

Neuropathol; “Stouffer et al., 2023, Brain UNIVERSITY Swedish .
Research Council

ADNC=Alzheimer’s disease neuropathological change; MRI=magnetic resonance imaging




