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SNEIM B ARG CX3CR1 EREESREDREY
RIEBERESHERRENXER

B, Y, REAET
1. 2 B R2WE PRIl ER 228, L 200032
2. LT EEEFRRLALE, LiE 201104

[(HE] a« FiTRSEREINR MDA ( peripheral blood mononuclear cell, PBMC ) H1 H4%5%1)i ( natural
killer, NK ) Zfi8 CX3CRI FRiA B M AR LKL SHERRNCR, & EH 20204 1 AF 2021 4 1 AAEE B R¥
B L R BEiSTR I 24 BIREERIE R, 5T 2021 4R 1 A 55 10 AR AR ERE T IR . WS MeER Al B A BE SR
1 KA 4 KAYZEfE K AME L. #id Tlumina MiSeq & XA RHER 16S rDNA FH V3~4 #4707, ] CD56 BHE
BEERAYE, LA 40 MR %58 4P E I CD3~CD56 " NK 4iiJfl, %] qPCR 41l CX3CR1 F ik, /01 NK 4 i
CX3CRI1 kA X S IR AR DG E . 4% S{@Rxt AL, FREEAE R W8 iR ¥ Shannon ZFEMERESUL
JEEETE T ( Firmicutes ) 5 WA S ABESE 1 KA, MRFEAEEE AR 4 KIHIERAE Shannon ZAEMEFEE0E/N, ATE
Wil ( Proteobacteria ) 5TV &, M¥RETE ( Enterococcus ) S5Ti AR E ( Klebsiella ) FAX S H=IIN . BREFIE £ H A%
55 4 RAMEIL NK L6 CX3CR1 FEBME T AR 1 X (P<0.001) ; SHEMBEMEL, LT HREAKS 4 KW
CX3CRI1 ik ®mMAML (P<0.05) . Spearman MHEAHT /R, FMEIM NK 4158 CX3CR1 Fik & 55 iE B EUE K&
Shannon ZAEMEFRHUEMISE (P<0.01) . ¢  IRFHELA SN M NK 400 CX3CR1 FL R TR TR, 505
FHG, HFIh 5 s 2 DA G

[RERA] MEE; ARG, CX3CRL; Hil AR

[(FESES] R63172 [X#irERE] A

Characteristics of the expression of CX3CR1 in natural Killer cells from peripheral blood and its association with
gut microbiota in sepsis patients

MU Sucheng', SUN Zhan'?, SONG Zhenju'"
1. Department of Emergency, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Emergency, Shanghai Geriatric Medical Center, Shanghai 201104, China

[ Abstract] Objective To explore the changes in the expression of CX3CR1 in natural killer (NK) cells from peripheral
blood mononuclear cells (PBMC) in sepsis patients and its association with gut microbiota. Methods A total of 24 sepsis patients
were selected from January 2020 to January 2021 at Zhongshan Hospital, Fudan University, and 10 healthy volunteers were recruited
in January 2021 as healthy controls. Fecal samples and peripheral blood were collected from sepsis patients on the first and fourth
days of hospitalization. Sequencing of the V3-4 region of the 16S rDNA gene of gut microbiota was performed using the Illumina
MiSeq platform. The peripheral blood samples were isolated by positively selected magnetic beads, and the CD3~CD56" NK cells
were identified by flow cytometry. The mRNA expression of CX3CR1 was detected by qPCR, and the changes in CX3CR1
expression and its correlation with gut microbiota were analyzed. Results Compared with healthy control group, the Shannon
diversity index of the gut microbiota and the proportion of Firmicutes in sepsis patients decreased; compared with admission day, the

Shannon diversity of the gut microbiota in sepsis patients on the fourth day of hospitalization significantly decreased, the proportion
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of Proteobacteria on phylum level and the relative abundance of Enterococcus and Klebsiella on genus level significantly increased.

The CX3CR1 expression of PBMC-NK cells in sepsis patients on the fourth day was significantly lower than that on the admission

day (P<<0.001). Compared with surviving patients, CX3CR1 expression in non-surviving patients significantly decreased on the

fourth day (P<<0.05). Spearman correlation analysis showed that CX3CR1 expression of PBMC-NK cells was positively correlated

with the quantity of gut microbiota and the Shannon diversity index (P<<0.01). Conclusions The expression of CX3CR1 in

PBMC-NK cells in sepsis patients decreases with disease progression, and is related to prognosis. Furthermore, its expression is

found to be closely related to the gut microbiota.

[ Key Words] sepsis; natural killer cell; CX3CR1; gut microbiota
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1.3 MR NK 2afeed ik 5 %2
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HEM S22 (25RZ) BEARE ., /N
ORI, #3215 mL BOEF, A
PBS PEIAR5 H HLE L o

132 #% 4% NK 49 KH STEMCELL 2
] EasySep " /il & . #E 1X10"~/100 pL 1
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i cocktail I Lk ; W H S5 M A Dextran
RapidSpheres' " BEERZ 1% 1E 5], HIA RoboSeq"" 2%
W, B A EasySep = Magnet ff 1%, ¥
3 min; BB AWK, AL MR, EE
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RIh 41 1 CD56 'NK 4ifd, PBS HE .

133 mRLEx  WH20 gL 4000 A
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CD56"

CD3~

1 RAEAERESNE AN AT B ARG
ol D EeEcs
Figure 1 Identify of the purity of natural killer cells

from peripheral blood mononuclear cells by flow

cytometry
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g LY, R AT UL EE PR VIR ; A 1 mL
95% L BEE oK LBEPEVR I B0 5 B, AR
TJ7 LA DEPC ¥f#7T5E, NanoDrop Kiilll RNA #e %
7£ PBMC-NK 4ii/ffi RNA FFliilA 5 X HiScript I1
qRT SuperMix IT 55 ¢cDNA AT B il 1 52 % 1K
#, W R, K1Y cDNA, BUAEEIMA
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95°C 5 min FiAEME, 95°C 10 s, 60°C 30 s fFFR
40 X, 95°C 15 s 4%, 60°C 60 s FEffi, 95°C
15 s ITHBUE, RS h 4 . fainimihds
¥, Lh Ct{E £ H I 38 5 18 15 A I 59
FITER R, i 27 B R A
1.5 Wi A A 16S IDNA t94m BTG B %
M, T - 80°C UKAE, hiRANEE DNA, Mz
TRFY 40 16S IDNA th V3~4 (£ 1) . %
FH Hlumina MiSeq #ll 7R U ZH T 16S rDNA 43
P, IR EE IR i Mothur 1.39.5 B4 T 44—
BALEE, DA Silva B8 FEAE R OTU 432K27%, (i
FH RIEF #E— DA P
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£ 1 FFEEE 16S rDNA £ V3~4 ¥ 1872
Table 1 Amplification process of 16S rDNA V3-4

region in gut microbiota

Stage Step E;;ZZLZZ Temperature  Time

1 Predegeneration 1 95C 5 min
2 Thermocycling 20 95%C 45
55%C 30s
72°C 30s

3 Final extension 1 72°C 10 min

1.6 #%its a2 KA SPSS 22.0. Graphpad
Prism 8.0 A}z R 3.4.4 WA HEAT 4110 B S5 1R A
EBMAART R L 2 sFRan, WA LR
MSTREAR ¢ K56, ZAHRBRHRER T 20
Brs AEIES AT EEREL M (P, Py) R
/N, PHZ SR H] Mann-Whitney U £55%, 2411
BRHZMEAESHRR . F—H8r A
BF B A5 bE A, SR FH D X RE AR ¢ 4G 06 ml P RE AR
Wilcoxon FRAIREES . THEUFORILL n(%) Fs, 41l
Feae R K5, SR FH Spearman A6 56437 7 18 B
BEFE 5 NK 40 CX3CR1 FILRAAH LM,
BKHE Ca) 247 0.05,

2 & B

21 MFBEBZALZTHEERERTL L
£E 58 Iy FRAE RAMAEA , S5 (% 2) Won. ME
JiE 2H F1 X AR 20 19 4 1% [60.00(44.75, 65.75) % vs
52(43.25,57.50) %, P=0.0611, 5] [F k.
20(83.33%) vs 7(70.00%), P=0.330]122RF T4 2#
B 24 B kEEE B E YA W S ek,
21 ] (87.50% ) AMitidBE Gy, 19 BilEE A
WRIEORH , Hob 8 1 (42.11% ) MfiliR e & 1A
PG . 7 BIBE T B E BN B, B Sy il

go (1 Bl IF Mg ) , o s 64 il & e i
AR . 24 fl e REE B H g b A R
HrpHEA TG 3 MR EP R (87.50% ) . Hiph
WA (54.17%) . SLFEURENE R (50.00% ) M
BMHE (50.00%) . 4558 (%£3) B H5A
Be M RAH L, MRERIE B ABEE 4 KA 41Tt
g . CRP KRR S 40 B 503
(P<0.05) .

T2 HREERERLERABGER
Table 2 Infection characteristics and antibiotic use in

sepsis patients

n=24
Index n(%)
28-day mortality 7(29.17)
Infection site
Lung 21(87.50)
Bloodstream 2(8.33)
Abdomen 2(8.33)
Infection pathogen®
Klebsiella pneumoniae 8(42.11)
Baumanii 5(26.32)
Candida albicans 5(26.32)
Mycoplasma 1(5.26)
Haemophilus influenzae 1(5.26)
Antibiotic®
Meropenem 21(87.50)
Moxifloxacin 13(54.17)
Cefperazone-sulbactam 12(50.00)
Tigecycline 12(50.00)
Fluconazole 9(37.50)
Vancomycin 8(33.33)
Sulfamethoxazole 7(29.17)
Levofloxacin 7(29.17)
Linezolid 6(25.00)
Ceftazidime 4(16.67)
Cefepime 4(16.67)

‘Pathogenic bacteria were detected in a total of 19
patients. *The top 10 antibiotics used in the treatment.

®3 KBEEBEANRIXREE 4 XIEKR. IREHFES

Table 3 Comparison of clinical and laboratorial indices between admission day and the fourth day of hospitalization

in sepsis patients

Index Admission day (n=24) Fourth day (n=24) P
SOFA score 5.50(2.25, 8.75) 5.50(2.00, 9.75) 0.127
APACHE II score 15.924+9.91 16.33+15.31 0.832
WBC/(X10’mL ") 8.80(5.45, 10.50) 6.30(3.00, 10.30) 0.013
Lymphocyte count/(X 10’mL ") 0.70(0.35, 1.00) 0.70(0.40, 1.20) 0.031

Monocyte count/( X 10°>smL ")
T cells/%

0.40(0.27, 0.68)
67.10(49.90, 71.70)

0.50(0.30, 0.90) <0.001
63.20(59.60, 78.20) 0.594
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Continued table 3
Index Admission day (n=24) Fourth day (n=24) P
B cells/% 15.60(12.60, 22.60) 17.30(10.40, 32.70) 0.929
NK cells/% 14.00(8.90, 23.60) 12.70(7.00, 19.00) 0.657
T cell number/(X 10°>mL ") 321.00(133.00, 615.00) 334.00(108.00, 710.00) 0.594
B cell number/( X 10°smL ") 87.00457.94 97.91+51.52 0.516
NK cell number/(X 10°mL ") 97.11+80.13 69.00+47.19 0.888
CRP/(mg-L"") 144.90(38.90, 261.70) 48.60(16.50, 97.20) 0.007
TNF-o/(pgeL ") 14.90(9.20, 33.70) 11.50(7.08, 19.20) 0.555
IL-1B/(pg-L ") 5.00(5.00, 5.00) 5.00(5.00, 7.28) 0.441
IL-2R/(pgeL ") 1 100.00(562.00, 1 931.00) 1 263.50(456.25, 1 615.25) 0.332
IL-6/(pgeL ") 43.00(10.00, 73.10) 21.55(7.35, 44.50) 0.274
IL-8/(pgeL ") 35.00(11.00, 87.00) 41.00(12.00, 65.50) 0.984
IL-10/(pg-L" " 7.60(5.00, 32.80) 8.65(5.25,32.38) 0.816

SOFA: sequential organ failure assessment; APACHE 1I: Acute Physiology and Chronic Health Evaluation I ; WBC: white

blood cell; CRP:

C-reactive protein; TNF-a: tumor necrosis factor-a; IL: interleukin.
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Figure 2 Changes of the richness and phylum level of gut microbiota in sepsis patients

A-D: Analysis on gut microbiota diversty of OTU number, ACE number, Chaos number and Shannon diversity; E: Principal

component analysis; F: Mean proportions of the phylum composition. "P<<0.01,

vs sepsis dayl.

"P<0.001 vs healthy control group;

2p<0.05
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Figure 3 Changes of genus level of gut microbiota in sepsis patients
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