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Abstract

Salmonella enterica serovar Typhimurium (Salmonella Typhimurium) typically causes
food-borne gastroenteritis which has a major impact on global public health. The pathological
hallmark of S. Typhimurium-induced enterocolitis in humans is associated with a massive
neutrophil influx into the intestine. Uncontrolled activation and infiltration of neutrophils lead
to dysregulation of inflammatory responses and tissue damage. Studies about transcriptomes
have been conducted, leading to a growing database and resources for transcriptomics analyses.
The aim of this study was to identify key RNA targets from human neutrophils associated with
Salmonella infection by using data in public transcriptome databases. The obtained neutrophil
gene data were subsequently processed with simple arrangement. The results demonstrated that
diacylglycerol O-acyltransferase 2 (DGAT2) gene was chosen among 137 significant neutrophil
genes relevant to Salmonella infection when compared to healthy controls. Moreover, this target
was considered as a novel target in relation to Salmonella or neutrophils. Thus, this chosen target
gene was suitable to be applied for further study. To investigate a role of neutrophil DGAT2 in
bacterial killing in vitro study, human neutrophils isolated from healthy subjects were infected
with S. Typhimurium in the presence or absence of DGAT2 inhibitor and intracellular survival
of bacteria was assessed. The results indicated that the numbers of intracellular bacteria were
significantly higher in the presence of DGAT?2 inhibitor (177.17 £ 46.52 CFU/ml) than in the
absence of DGAT?2 inhibitor (77.33 % 23.72 CFU/ml) at 60 minutes of incubation, suggesting that
targeted DGAT?2 plays an important role in improving efficiency of neutrophil-mediated killing.
This research utilized and extracted transcriptome data derived from databases for further in vitro

studies to create valuable new knowledge related to the pathogenesis of infectious diseases.
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. Salmonella Sepsis

Fig. 1 Heat map representing the relative mRNA expression levels in Salmonella-infected and healthy
subjects. Analysis of 137 significantly upregulated or downregulated neutrophil genes in patients
with sepsis caused by Salmonella (n = 3) was compared to those in healthy individuals (n = 28).
The color bar depicts the color contrast levels of the heat map. Red and blue indicate high and

low expression levels, respectively.



9670

Vv Vv
Natuihauihnslanaue 137 gu
Tavdumannuunanulugiudeya PubMed
Ay LA o ' ~ = A A Y]
oAU NIUAINAILABNNTANEININEITD
%4
fu¥e Salmonella viseinInsHamnneuviely
v U s = S 1 .
NAMsmuauanImsiaGesdulungy High
.. N a P ~
priority 112U 10 8u Nnduniavina 137 u
TaeNnsaneennuafeain (Table 1)
A o P v o
(1) @oATUIULNANNNLAYIVIAY
o Salmonella visethnsilatiegldann q
o k4 A G s I . . .
Inuunanutiosvise ilazdadlu high priority
wananannulna (novelty) dauaasluamsiaunnd
avh
(2) MATUGIIMAUAMNTIUIULNANY
D o Y y -
fanuanAnyzsutunnnn o wanana
Tuifagfingudandngenaianudidguazi
msdanegluiumen q Audadlumanaund
IS A
GRGEN
(3) mmssudunazdacseagulnilu
Agu High priority 911491 10 8u Fagudandn
fotimsudnteaninlisad findenrvia

SUNT NOITN wazA

Mnsilasgaiitvddgmeadd Tnsdududoya
u transcriptomic dataset 5%d GSE60424 714
) = ) S <&
ImsAneTsuieumMsuaniaanvode1iLduLe
lunguidiatdenunudazsiia Tngvhmnadeu
NMIFDAVDINMTUAAIDOAVDITUTIUIU 10 TU
s 1 1 =& =) a a =
fanan sevnadiaaenuniininsilanSeumey
v & A A ' < % .
fudiadenuou q mudulesd hitp://sepsis.
gxbsidra.org/dm3/geneBrowser/show/4000098
gauanslumnaualduad
Y v < <& v
gamemsaumersiduethnnglina
WY1 diacylglycerol O-acyltransferase
(DGAT2) (Huduinvldamzlusiinsilan
=< 1 1 = g
wamanaanNlvd Liwednulue Salmonella
y3athInsiamnney NnuIiMsANEIUNLN
4 d' S s U . .
wazrinNvesgusananluvasanaasd (in vitro)
¥V
Tngmsdudamsuandeanvedsyy DGAT2 melu
f7InsWa91nn151¥ DGAT?2 inhibitor #3@
¥V
PF-06424439 uwaznadeunmsdudagusanan
1 Y 4; a a o as &I -~ ]
dawadevinnvesidnsialumsmiawersoly

Table 1 Top 10 highest priority RNA ranked from the 137 significant neutrophil-rich genes.

Query P value*

DGAT2 OR “diacylglycerol
1 DGAT2 O-acyltransferase 2” AND
1990:2024 [dp] [ti]

0.0093

BCL2A1 OR “BCL2 related
2 BCL2A1 protein A1” AND 1990:2024 0.0051

[dp] [ti]

No. of total

articles in

PubMed
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Table 1 Top 10 highest priority RNA ranked from the 137 significant neutrophil-rich genes. (Cont.)

No. of total

Rank Query P value* articles in
PubMed

ALOX5AP OR *“arachi-

ALOX- donate 5-lipoxygenase

S5AP  activating protein” AND
1990:2024 [dp] [ti]

0.0004

C9orf72 OR “C9orf72-
4 C9orfr2 SMCR8 complex subunit” 0.0187
AND 1990:2024 [dp] [ti]

HDAC4 OR *“histone
5 HDAC4 deacetylase 4" AND 0.0018
1990:2024 [dp] [ti]

SLC2A3 OR “solute carrier
6 SLC2A83 family 2 member 3” AND 0.0004
1990:2024 [dp] [ti]

PADI4 OR “peptidyl
7 PADI4  arginine deiminase 4” 0.0009
AND 1990:2024 [dp] [ti]

HHEX OR “hematopoieti-
8 HHEX cally expressed homeobox” 0.0004
AND 1990:2024 [dp] [ti]

LTB4R OR “leukotriene B4
9 LTB4R receptor” AND 1990:2024  0.0018
[dp] [ti]

MAP2K6 OR
“mitogen-activated protein

10 MAP2K6 0.0065
kinase kinase 6” AND

1990:2024 [dp] [ti]

* P value of Salmonella infection group compared with healthy control group.
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Fig. 2 Cytotoxicity of DGATZ2 inhibitor treatment on human neutrophils. (A) Viability of treated neutrophils

with different concentrations of DGAT2 inhibitor (1, 5, 10, 50 and 100 uM) for 2 h was assessed

by the MTS assay. The percentage of treated-cell viability compared to the untreated-cell control

was presented. Results are expressed as mean = SEM of three independent experiments

(n = 3) using unpaired t-test. (B) The CC50 value of DGAT2 inhibitor was calculated using

GraphPad Prism by interpolation.
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WatmnzdeaiiinsiadieeuuaiGy 1 MOI 1
wazr 3 Wuna 60 R (T60) luanizni
DGAT?2 inhibitor wulSuaseunanise
(177.17 +46.52 CFU/mL) inannludnnzilis
DGAT?2 inhibitor (77.33 * 23.72 CFU/mL)
agnadideddny (Fig. 3A waz 3B) uamalidiun
v
msfudamananuuesguihving DGAT2 diwa
4
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= a X Jdo A ' s a -
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11N Aaugu DGAT2 luiiilnsiladen
o o o o g S
unumaidglumsmidaeuuanise Salmonella

Typhimurium

MOI 3

-~ Untreated

4009 = +DGAT2i

*
300
*
200
100 ;\i
o T

L]
To Té60

Number of intracellular bacteria
(CFU/ml)

Fig. 3 Effect of DGAT2 inhibition on intracellular survival of Salmonella Typhimurium. Human neutrophils

were infected with Salmonella Typhimurium at MOI of 1 (A) and 3 (B) in the absence or presence

of 50 uM DGAT2 inhibitor. Extracellular organisms were killed by incubation with 100 ug/mL

gentamycin for another 30 min before the cells were lysed for bacterial counting (time zero: TO).

Intracellular bacteria were also quantified by colony plating after 60 min incubation (T60).

Error bar indicates SEM of three independent experiments (n = 3). The single asterisk (*)

shows a statistically significant difference (p < 0.05) between untreated and treated

neutrophils at indicated time points using Two-way ANOVA. ns = non-significant.
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