Concordance Of Cerebrospinal Fluid And Plasma Protein Abundance
Differs Across Age, Sex, And Diagnosis Strata
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« Protein quantification is challenging in cerebrospinal
fluid (CSF) due to low protein abundance and a limited
understanding CSF protein dynamics and regulatory
factors.

* Protein levels in CSF and plasma do not correspond
1:1, with protein-specific differences in how they cross
the blood-brain barrier

« There are several factors that may determine the
correspondence between CSF and plasma protein

evels, including advanced age, disease state, and

orotein hydrophobicity

 In this study, we characterized the concordance of

~7000 CSF and plasma proteins using the 7K

SomaScan® platform

University, Baltimore, MD (USA)

Introduction Methods

A series of spearman correlations were conducted in R (R
4.3.2). We conducted protein-level analyses in the entire
sample (n = 194) looking at the effects of molecular weight,
hydrophobicity, and organ specificity on CSF-plasma
concordance.
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This study included 194 adults from whom CSF and plasma
after QC protocol

were collected and measured concurrently in a Johns Hopkins

Neurology Clinical cohort.
We subsequently conducted person-level analyses across

Age, M (SD) 55.25 (21.24) different participant strata, including age, sex, diagnosis,
o Fernal - measures of AD-relevant neuropathology, and measures of
o remale ‘ blood-brain barrier integrity.

% Impaired (MCl or Dementia) 37.6

Protein-Level Analyses

Molecular Weight &

Hydrophobicity Organ Specificity

Person-Level Analyses

[ ]
\ I
[ T 2
9, &
m VS. Cognitively Normal Cognitively Impaired

(n=121) (n=73)
[ ] [ ]
Females (n=117) Males (n =77)
o0
m vs‘

Lower Tertile of BBB Integrity Upper Tertile of BBB Integrity
(n=65) (n 65)
Under65YO (n=107) Over 65Y0 (n=87)

..

Under Median of ptau-181 Over Md fp u-181

(n=97)

. A
spa A B A= EEYD yge- D - M R 1 spearman correlation coefficients representing plasma-
Bl Ao < 8550 SN HNum— il e M =1L — _ CSF concordance (y-axis) across protein organ-types (x-
— S % impaired DX axis) comparing diagnostic groups (A) and age groups (B).
= ° Normal DX Individual proteins belonging to each organ system are
5 S overlaid as jittered points. The violin shape reflects the
B = 3 density and spread of spearman correlation coefficient
§ values within each organ group. The strongest
S correlation among the , the
. § and
4 S,
Fﬂ'}ﬂ%%%ﬂ;ﬁ:la-:;'n-.'E;-%%n‘;u‘;u‘;u‘;u';ﬁiﬁﬁﬁm}ﬁwﬁ#-$-5'&“:“ Rt Lt o S L i e e A e __ S thet?]ge Tjr;der 65 group is indicated by text annotatlon
o on the plo
T Bl CSF Fibrinogen <= 1547 9
- =5
B W Famsa 1 E B C5F Fibrinogen == 16,23 g 5
Q o
Y e s Conclusion
VEDO =~ S o
SED—+ 3 E i Over 65 ) ) L.
o ] g | uderes * Protein molgcular weight and hydrophobicity were
5is = 2 O not  meaningfully related to  CSF-plasma
| H Il = concordance
g - = 1 S e S S L S « The correlation distribution differed across
g @R PR R Bl o Bl ool o it o A A A el e e e A e I S P S AV G T G Q@Qé“ & T & demographic participant strata, with the over 65,
..... & . . . . . . . .
- i © . i 4. <catterolot impaired diagnosis, and male distributions being
T [ inl 1L — _ Figure 3. ] ~ iIgure 4. >catterpio .
C B o F W CSF priauTBT = Medan S el Scatterplot p=0.03 showing the generally wider . -
M CSF ptau181 > Median 5 N . _ showing the o relationship between « The distribution of correlation coefficients was also
1= AR 2 ot relationship plasma-CSF wider in strata characterized by elevated blood-brain
2 between plasma- j cor(;cordance (X'IaX'SI) barrier disintegration measures and greater AD-
z 07 .
— s o : CSF concordance = s and protein mojecutar relevant neuropathology
3 5 (x-axis) and 5 N mass (y-axis; M = 53.72 . P CSF g bl
g P brotein ﬁ o e KDA [66.36; 5.27- asma- concordance was variable across
,, 3 P 3 hydrophobicity (y- et 3816.0]) protein organ systems, with some of the strongest
GHL Ltk i e e o A e e ol b b R DRy s el e 3 JEl i O axis; M =-0.38 1 associations seen in the pancreas for over 65s and
""" 1 . [0.30; -2.04-1.41]) ' '
Figure 1 (A-F). Histogram distributions of Spearman correlation coefficients across age groups (A), sex groups (B), diagnostic groups (C), — impaired strata
CSF-Plasma Albumin Ratio tertile split groups (D), CSF Fibrinogen tertile split groups (E), and CSF o-tau181 median-split groups (F), . ; The study was funded, in part, by NIA Intramural Research Program. Dr. Drouin also acknowledges
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highlighting variation in correlation strength and direction.
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Figure 2 (A-B). Violin plots showing the distribution of
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