Host transcriptome signatures
assocliated with Covid-19 severity and
thromboembolic complications

COSl m O C rl Stel Ia This project has received funding from the
European Uni

on’s Horizon 2020 research and

Amsterdam UMC




Mild n=29
(home isolation) Data visualization and

analysis of variation

;: GGD
% Amsterdam

Moderate n=22
(hospital)

"m,. 4

Severe n= 58
(ICU)

Erasmus MC

----------------------

Modules characterization

Functional
interpretation

Matched Controls Mi )
n=109 icroarrays scan |
(MERMAIDS Whole blood Gene expression data
convalescent) tempus tubes pre-processing and 1.
normalization
A = 2 =
% MrRI\/IAIDS

.’, ‘_ -
'c“
. % e 9
g e
L .
't

Study the pathophysiology of Covid-19
* ldentify diagnostic /prognostic markers

Relate modules to
clinical features

Signature
extraction

6“2@ \\,{(é &"‘;@@?

b
X 1{IC35) | & g;‘ [ X
\ 1(lc23) & Il K 1 I
||IC¥3€ gerelel [N ] L’?
1{IC19 ' I8 Use1a
lls {ICB | I 3 GELECT
35 (IC3 - ILIK 1 1018 1 BagaT
; |cm| [ I AN X o] tho  marker_type i
+(IC11) (@[T i 1 :
s (IC5 L L3 1@ [ oNamration Bedue
Icz2 19191 L2 0 i
S (1C15) o1& 1 1= Al
1{IC14 I (& io.s Mo
'llggi L=} 1% A 'y
1 N EENE X 121 -
s (ic2 [=Te] e HESHR
 (IC26 || Hon
1(1C29) jals] le FGAR
slicz0) @@ o1 e
(=) K 3K 3K 3K ]

L L L L L L L L L L e e

Modules activity across
severity

ﬁﬂ»& :

EOZESET
552
ﬂgﬁ%
@
True positive rate

Signature
testing

Perfect
i oclassmer ROC curve

False positive rate



Q'\d Eu FO,OGQO

Variation of transcriptome data reflects
severity vV,

2 2
ey
998‘6.! M\)a

spOnsg .
Qe €

Principal component analysis Molecular distance to health
(MDTH)
a b
o 3
40-
kruskal-wallis, p = <2e-16
5 T 27
g O- E [ X ]
Y} = @
£
-40 - 11 : O
-80 1 01 # 3
-50 0 50 10C Control Home Hosp Icu
PC1 (21%)

Care @ Contrdl © Home @ Hosp @ ICU




Differential module expressions reveal
common and distinct transcriptional
modalities between severity groups

Differential modules expression with respect to control
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Correlation of expression modules with clinical
markers and complications

Modules enrichment
thrombotic vs non-thrombotic
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Discovery of a 28-gene signature
associated with thrombotic complications

Acute inflammation module:
Thrombosis Vs No thrombosis
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Translating the signature into a feasible
2-gene sighature for potential clinical application
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ROC curves of thrombosis diagnosis

Sampling after clinical diagnosis
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Work in progress ...

Case, N = Control, N = G‘;.)
Characteristic 57 114 S

sex

Female 18 (32%) 35(31%)
Male 39 (68%) 79 (69%)
. . . Age 66 (58, 71) 63 (57, 69)
Matched case-control study to identify molecular biomarkers of Siunie fatinn 109 169
progression to severe disease in Covid-19: -
Invasive mechanical ventilation/ECMO 40 (70%) 0(0%)
° Cases (n=57): tr;c;r;celcrl‘ittionaloxygen or (mechanical) ventilation 0 (0%) 7(6.1%)
° Died because Of Covid_19 Or MNon-invasive mechanical ventilation with oxygen 11 (19%) 0(0%)
Supplemental oxygen treatment only 5 (8.8%) 107 (94%)
* Was admitted to the hospital because of Covid-19 and received Unknown 108% 0%
mechanical ventilation (and survived) il
0 18 (32%) 35(31%)
* Controls (n=114): 1 14(25%) 36 (32%)
. . . . 2 14 (25%) 31(27%)
* Was admitted to hospital because of Covid-19 and who received at : G Tiiee
most supplemental oxygen treatment (for the management of 4 265%  208%
Oxygenal‘ion prOblemS) Dexamethason 31 (54%) 62 (54%)
Outcome_type
* Two controls for each case to increase statistical confidence Alive, discharged 4(.0%  108(95%)
Alive, still admitted 4 (7.0%) 0(0%)
Alive, transferred to other hospital 5(8.8%) 4 (3.5%)
Deceased 44 (77%) 0 (0%)
Wwithdrawal consent 0(0%) 2 (1.8%)

"1 (%); Median (IQR)
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