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Dynamic reconfiguration of frontal brain networks
during executive cognition in humans

Urs Braun®', Axel Schifer®', Henrik Walter®", Susanne Erk®, Nina Romanczuk-Seiferth®, Leila Haddad?,
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A Mulitlayer ~ Community Nodal Association  Modular Allegiance Evolving network organization
Network Assignment Matrices Matrix

(A) To determine whether cognitive systems are transiently or consistently
recruited during task execution, we construct a modular allegiance matrix T by
computing the contingency matrix N for each window: the element Nij is equal
to 1 if nodes i and j are in the same module and is equal to zero otherwise.

module 1 module 2 module 3 module 4 module 5

B Oback . 2back . We sum all contingency matrices for each condition to obtain the modular
T e - I allegiance matrix T, whose elements Tij indicate the fraction of time windows in
! , which nodes i and j have been assigned to the same module. We then apply a
| | | community detection algorithm to T to obtain a “consensus partition” (25),
which represents the common modular structure across all time windows

OP SM S HFT O PSM S HFTPFFP F i . .
Oback ’ _ Jback _ (B) The modular allegiance matrices for the 0-back condition (Left) and 2-back

condition (Right). The letter beneath the block diagonal elements indicates
the network module identified in the consensus partition: F, frontal; FP, frontal-
parietal; FT, frontotemporal; H, hippocampal; O, occipital; P, parietal; PF, right
prefrontal; S, subcortical; SM, somatomotor

(C) A mapping of the frontal modules obtained in B to their brain coordinates
for the 0-back (Left) and 2-back condition (Right); labels are as in C

(D) Frontal systems show high integration during 2-back, whereas during 0-
g back occipital and parietal systems show an equally strong interaction. Error
bars indicated SEs of mean over partitions belonging to either to 0-back or 2-

back conditions
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Evidence for a-synuclein prions causing multiple
system atrophy in humans with parkinsonism

Stanley B. Prusiner®®“’, Amanda L. Woerman?, Daniel A. Mordes?, Joel C. Watts®", Ryan Rampersaud?,
David B. Berry?, Smita Patel®, Abby Oehler®, Jennifer K. Lowef, Stephanie N. Kravitz, Daniel H. Geschwind®9, PNAS
David V. Glidden", Glenda M. Halliday', Lefkos T. Middleton’, Steve M. Gentleman¥, Lea T. Grinberg®', and Kurt Giles® 2015 Aug 31
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Neuropathological and biochemical analysis of
synucleinopathy cases

(A) Gross pathology of one representative sample (MSA10)
demonstrating depigmentation of the substantia nigra compared with
nondiseased control

(B) Immunohistochemical detection of a-synuclein deposits in patient
samples. Two representative PD samples and four representative MSA
samples were stained for a-synuclein using the antibodies clone 42 (BD
Biosciences; PD1, PD6, MSA1, MSA7, MSA10) and LB509 (MSA12).
Arrowheads point to Lewy bodies, arrows to GCls

(C) Immunoblots of brain homogenates of human control (C1), PD, and
MSA cases show total human a-synuclein (Top) and detergent-
insoluble phosphorylated a-synuclein (Middle). The brain region used
for each case is noted: FC (frontal cortex), SN (substantia nigra), BG
(basal ganglia), and P (pons). Blots were probed for actin as a loading
control (Bottom). Total human a-synuclein was probed using the
monoclonal antibody Syn211, and S129-specific, phosphorylated o-
synuclein was

probed with antibody EP1536Y. Molecular weight markers of migrated
protein standards are shown in kilodaltons
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