bioRxiv preprint doi: https://doi.org/10.1101/2022.05.19.492623; this version posted May 20, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.



bioRxiv preprint doi: https://doi.org/10.1101/2022.05.19.492623; this version posted May 20, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Substantia Nigra

Striatum

ILBD PD

Healthy

ILBD PD

Healthy

57 kDa

[/ =@ S0 & S5 0% we @ B w» 58 a8 | 90 kDa

YT T e Ty

GRP78 |
GRP94

[ W o -

PDI

5 L
=

I

c <

[=]
N
=
¢
-

- EBBD e 73k

| e o o % o= = = == -~ — =— — -~ | 94 kDa

B-actin

ATF6 PDI GRP78 GRP94 CHOP

phosphorylated elF2a

5
0

5
0

s & = &
(Ansuaus ueaw aaneiel)
941V

(Ansuejuy ueaw sanejas)
nz419 pajelfioydsoyd

.
"y,

)

KuskalWas,olowed by uee's postho e, P<0.05. NS, ey ANOVA flled by Dunners ost boc s, P<005 NS, Oneway ANOVA, ol by Dunnets post hoc test, ‘P<005 NS, Onesvay ANOVA.olawed by Tukey s post hoc est, 005

NS, Onevay ANOVA, llwed by Dunners post oc st *P<005

NS, Oneviay ANOVA, ol by Dunnets post oc st <005

Al

N, Kruskab Wals, owed by Dumn's post oc test, ‘P05

a
2 2
o %
.@4
%,
%

2 2 3
(Ansuoiuy ueow oneja)
dOHD

GRPY4
&

23 3 3 8 3

(Ansueyuy ueow eapejal)
Y6dD
- > - @

GRP78
NS

ili

P
Ye,
%
EEEEEEE]
233535 33

(Ansuoius ueow onejol)

Al

PDI
*
KuuskabWas, oloned by Dunns post hoe st P05

.
N
&

5 X T
(Ansueiu; ueow aanejol)
1ad

B
|

©
&
<
P
Y%,
%
———
S = = = ]
(Aususius uesw sagejas)

941V

phosphorylated elF2a
NS
.
|
% J Fzﬁ
:
8
S e

s @ & 8

EIEERE]
(Rususmur usow onere:)
pZ4i@ pajejfioydsoyd

KuuskabWals, olowed by Dunnspos o test, P05

NS, Onevay ANOVA, ol by Duets post oc st P<005

KnusiabWals, folowes by Dunspost hoc s, P<0.05

NS, Kruskal-Wals, follwed by Dunn's post o test, ‘P<005

NNLVIMLS

VHOIN VILNVLSEaNsS


https://doi.org/10.1101/2022.05.19.492623

bioRxiv preprint doi: https://doi.org/10.1101/2022.05.19.492623; this version posted May 20, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Endoplasmic reticum-associated
= @

AT

I<Qoxp<

XBP1

ATFA

NRF2
<A< <K<

Cytoplasm

(G

Figure 7. Pathological markers regulation upon PD in the striatum and substantia nigra with a focus
on the endoplasmic reticulum stress (ER stress) and unfolded protein response (UPR). a.
Morphological characterisation and spatial analysis of the distribution of the main
neuroinflammation-related cells in both the striatum and substantia nigra upon PD. (i)
Heamatoxylin/Eosin (H&E) staining, (ii) terminal deoxynucleotidyltransferase dUTP nick end labelling
(TUNEL) staining, (iii) anti-GFAP (astrocytes marker) immunohistochemistry, (iv) anti-lbal (microglia
marker) immunohistochemistry. Scale bar = 100 um. b. Expression of ER stress/UPR related markers
(GRP78, GRP94, PDI, ATF6, phosphorylated elF2a, CHOP) was assessed and quantified through

western blot analysis. If the data was normally distributed, one-way ANOVA was performed and
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followed by Dunnett post-hoc test, and statistical significance set at *p<0.05. If the data was not
normally distributed, Kruskall-Wallis test followed by Dunn’s post hoc test were carried out, and
statistical significance was set at *p<0.05. c. Ingenuity Pathway Analysis (IPA) of canonical ‘unfolded
protein response’ in Parkinsonian substantia nigra, based on the proteomic analysis performed after
running the proteins in nanoLC-MS. Red symbols indicate identified and upregulated activation of

proteins in the signalling pathway from a diseased brain associated with ER stress.
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Figure 8. Summary and main conclusions seen regarding the molecular signature in each brain
region upon PD. Differential regulation of glycosylation traits, glycosylation enzymes and UPR-related

proteins is seen in the striatum vs substantia nigra. Created with BioRender®.
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ABREVIATIONS

ATF6: activating transcription factor 6

CNS: Central nervous system

DMB: 1,2-diamino-4,5-methylenedioxybenzene Dihydrochloride

ER: Endoplasmic reticulum

ERAD: Endoplasmic reticulum associated protein degradation

GFAP: Glial fibrillary acidic protein

GRP78: heat shock protein 70, binding immunoglobulin protein (BiP)
GRP94: heat shock protein 90

HBP: Hexosamine biosynthetic pathway

HILIC-UPLC: Hydrophilic Interaction Liquid Chromatography - Ultra Performance Liquid
Chromatography

Ibal: lonized calcium binding adaptor molecule 1

ILBD: Incidental Lewy body disease

IRE1: Inositol requiring enzyme 1
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LC-MS: Liquid chromatography-mass spectrometry

LLO: Lipid-linked oligosaccharide

PERK: Protein kinase-like endoplasmic reticulum kinase
PAS: periodic acid Schiff

PD: Parkinson’s disease

PDI: Protein disulphide isomerase

UHPLC: Ultra-High Performance Liquid Chromatography
UGGT: UDP-glucose:glycoprotein glucosyltransferase
UPR: Unfolded protein response

VGIC: voltage-gated ion channels

WAX-UPLC: Weak Anion Exchange - Ultra Performance Liquid Chromatography
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