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Genetic polymorphisms in severe sepsis
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Mortality from septic shock is highly heritable. The identification of causal
genetic factors is insufficient. To discover key contributors, we first identified non-synonymous single
nucleotide polymorphisms (SNPS) in conserved genomic regions that are predicted to have significant
effects on protein function. We then test the hypothesis that these non-synonymous SNPs across the genome
alter clinical outcome of septic shock. Septic shock patients (n:SZO% were %enotyped for the 843
non-synonymous SNPs. Patients with septic shock having the SVEP1 C allele of non-synonymous SNP, SVEP1
rs10817033 had a significant increase in the hazard of death over the 28-day and increased organ
dysfunction, and needed more organ support (P<0.05). Silencing SVEP1 significantly increased IL-8,
GRO-alpha, MCP-1 and MCP-3 production in HUVECs under LPS stimulation (P<0.01). C allele of SVEP1 SNP was
associated with increased 28-day mortality and organ dysfunction of septic shock.



(Surviving Sepsis Campaign)

(single
nucleotide polymorphisms [SNPs])

humoral mediators

toll-like receptor,CD14,
Interleukin-1 receptor associated kinase 4
(IRAK4)
NF-kB
(TNF alpha, IL-1 beta, IL-6, IL-10)

beta-2 adrenergic receptor
angiotensin 1l pathway genes
vasopressin pathway genes

candidate
gene approach

genome-wide
association study (GWAS)
GWAS
genome-wide

SNPs

GWAS
SLCO1B1

genome-wide
GWAS

Genome wide functional SNPs
selection

A-C 3
SNP

A. Non-synonymous SNPs

B. Conserved DNA region in
vertebrates

C. Predicted to have damaging effects
on protein function.

498
IHlumina 1M-Duo DNA Chip assay

genotyping
SVEP1

siRNA Human
umbilical vein endothelial cells
[HUVECS] HUVECs

IIL-8, GRO-alpha, MCP-1 and
MCP-3 Luminex magnetic beads
Kits

IL-8
SVEP1
genotype

SVEP1 SNP
UCSC Genome Browser  Most
Conserved tracks (PhastCons
Vertebrate  Conserved  Elements,
28-way Multiz Alignment) the
multiple sequence alignments
damaging effect
PolyPhen2
http://genetics.bwh.harvard.edu/pph
2/



1

2

-log10 (P)

dbSNP build 130 database
non-synonymous SNPs (n=100,986)
21,134 SNPs the
I1lumina IM-Duo DNA Chip assay

, UCSC Genome Browser  “ Most
Conserved” tracks (PhastCons
Vertebrate Conserved Elements, 28-way
Multiz Alignment) 11,281
SNPs vertebrates conserved
elements

2,125 SNPs
PolyPhen-2  damaging effect
(highest category
‘* probably damaged” defined by
probabilistic score >0.85)

GWAS  data quality control

843
non-synonymous  single nucleotide
polymorphisms (SNPs)

498
genotyping SVEP1
rs10817033 SNP 28

IN
1

N
|

3
i .asms&a

T T T T T T TT TTTITIT

1 22 X
Chromosome
(Uncorrected P=3.8 x 10°, Bonferroni
corrected P=0.032)

©
2
c
>
w
Y
S
2
5 0.4
s | ..
o) :
© 024
o
0.0 T T T J
0 7 14 21 28
Days
Number at Risk

AA 406 345 316 305 290
AC 104 80 71 62 60
cCc 10 8 5 3 2

C allele: Hazard ratio 1.72, 95%CI
1.31-2.26, P=9.7x10°

3 HUVECs siRNA SVEP1 gene
silencing

SVEP1 gene silencing IL-8, GRO,
MCP-1, MCP-3 fold change

A P=0.0001
—
104 ——
T
o
[
<
Q
T 0.5
g
)
0.014
0.0 CL SVEP1
siRNA
B. P<0.0001 C. P<0.0001
— —
o 1% 9 1001
= 9]
o .
o 1004 ©
5 % 504
3 501 k)
x 2
0 0-
CL SVEP1 CL SVEP1
siRNA siRNA
D. P<0.0001 E. P=0.0029
— " T
« 157 ®
3 & 3
= =
S 104 5
Q (0]
=) o 2
c =
© ©
S S
- 5 ke] 14
[«] [e]
w w
0 0-
CL SVEP1 CL SVEP1

siRNA siRNA



PaO(2)/FHO(2) in criticaly ill patients and

4 with increased 1L-8 expression. Respirology.
C allele 2012;17:1253-60.

IL-8

Thain KR, Nakada TA, Boyd JH, Russell JA,

Walley KR. A common polymorphism in the

A P=0.0005 B. P=022 5' region of the human protein ¢ gene binds
3000 USF1. Thromb Res. 2012;130:451-7.
1500 T

E 1000 g 2000 —‘7
: : 3
= 500 = 1000

o _ _ . Taka-aki Nakada. SVEPI c.2080A>C (p.

Mo ey ) (en  (nezse) GIn581His) gene is associated with

altered mortality of septic shock. The
64th Annual Meeting of the American

> Multiple sequence alignments Society of Human Genetics 2014 10
PolyPhen2 SVEP1 rs10817033 20 San Diego U.S.A.
SNP
SVEP1
41
2014 2 27

Taka-aki Nakada. A genome-wide scan of
functional SNPs identifies novel loci
associated with altered clinical

PolyPhen2 analysis, HumDiv score 0.995, outcome of septic shock. The 7th Asian
Humvar score 0.958 Conference on Emergency Medicine. 2013
10 24
0
SNP
(SVEP1 rs10817033 SNP)
o 0
SVEP1 C allele
28 o 0
SVEP1
http://chiba-u-eccm. jp
3 @
Nakada, Takaaki
Nakada TA, Russell JA, Boyd JH, Thair SA,
Waley KR. Identification of a
nonsynonymous  polymorphism in the
SVEPL gene associated with altered clinical 20375794
outcomes in septic shock. Crit Care Med.
2015;43:101-8. &)

Wacharasint P, Nakada TA, Boyd JH, Russell ®
JA, Wadley KR. AA genotype of IL-8
-251A/T is  associated  with  low




