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Identification and functional analysis of neutrophil extracellular traps
degradation product in Streptococcus pyogenes infections

Tanaka, Mototsugu
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We analyzed the whole-genome sequences of Streptococcus pyogenes that was
used in our preliminary experiments. Based on bioinformatics analysis, we identified 3 genes coding
DNases (SdaD2, endA, spd) and novel 2 DNA regions coding 5"-nucleotidase that potentially degrade
neutrophil extracellular traps (NETs) to yield NETs degradation product (NETDP). We have succeeded
to generate deletion mutants of 4 genes of them. The DNase activity analysis showed that the strains

still possessed substantial DNase activities. We also investigated the effect of the residual
bacteria in the assay system prepared from supernatants of NETs co-cultivated with bacteria. Now we
are trying to establish deletion mutants of dual or triple genes of the targets to analyze the
effect of NETDP production.

DNase



Streptococcus pyogenes

50

Neutrophil extracellular

traps NETs Sepsis
NETs
NETs
NETs
ANCA
NETs SLE NETs
DNase
NETs
NETs
in vitro in vivo
NETs NETs

NETs degradation product NETDP

NETs
NETDP
NETDP
NETDP
NETDP
NETDP-X
NETDP-X

NETDP

NETDP

NETDP

NETDP-X
Ficoll-paque
Phorbol
myristate acetate PMA NETs

NETs
NETDP DNA
Herring sperm

dsDNA picogreen assay
DNA
DNA
NETDP A549
THP1 4

Trypan blue

Herring sperm dsDNA

DNA

(ATCC11434)

mutanolysin 200U/mL 37 3
DNeasy Blood & Tissue Kit
QIAGEN
genomic DNA

NETDP

NETs
DNase

DNA
MGAS5005
Alignment Search Tool
Pfam30.0 DNase
DNase

Basic Local
BLAST

DNase
SdaD2 endA
spd spd3
SdabD2 endA
spd 3
DNA
deoxyadenosine

5" -nucleotidase 2
NETDP



ORF

500
Thermo fisher
Gene Art
linear DNA
5
4
4
DNase nuclease
1
GAS11434 growth curve
1 THB-neo
0Ds00
DNA
Herring sperm dsDNA
DNA 2

dsDMNA degradation rate

2 DNA

dsDNA WT

DNase

PMA NET-DNA

3

dsDNA concentration (ng/mL)
300

259
250 +

200 +

150 +

100

50
12

RPMI+ PMN

3 NETs

RPMI + PMN + PMA 25 nM
(dhrs)

DNA NET-DNA
4x 105 /mL 4
NET-DNA

Picogreen assay

NET-DNA
NETDP

NETDP

o
1=}

60 -
40 -
20 -

Dead cells (4hrs) (%)

o

GAS  NET-DNA

dsDNA Herring sperm

GAS NET-DNA
GAS + NET-DNA
dsDNA
Herring sperm

NETDP

100,000xg

NET-DNA

NETs
LDH

PMA

GAS +

PMA



*ICr
Trypan blue

Countess™ II FL Automated Cell Counter
Thermo fisher

NETDP
DNase 3
5" -nucleotidase
2
5
4
DNA
DNase
5
NETDP
HPLC
MALDI/TOF-MS NETDP-X
@

TANAKA  Mototsugu

40755740



