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Analysis of blood immune cell and gene microarray data of patients with
sepsis-related acute respiratory distress syndrome based GEO database

YAN Lei, TONG Chao-yangA
(Department of Emergency Medicine , Zhongshan Hospital, Fudan University ,Shanghai 200032, China)

[ Abstract] Objective To analyze the microarray expression data of sepsis-related acute respiratory
distress syndrome (ARDS) in the Gene Expression Omnibus (GEO) database by bioinformatics methods.
To observe the alterations of immune cells in peripheral blood, investigate differentially expressed genes
(DEGs) , and identify key genes in patients with sepsis related ARDS. Methods The data of sepsis-
related ARDS patients were downloaded from GEO database GSE32707. CIBERSORT was applied to
obtain a matrix of the content of 22 immune cells in peripheral blood of patients with sepsis and sepsis-
related ARDS on day 0 and day 7. R software was used to analyze the DEGs of sepsis and sepsis-related
ARDS patients on day 7, and gene ontology (GEO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) analysis were used to determine the important signaling pathways involved in ARDS. Hub genes

were evaluated by protein interaction network. Results There was no significant difference in the
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distribution of immune cells between sepsis and sepsis-related ARDS on day 0, but on day 7, the
proportion of CD8+T cells in peripheral blood of sepsis-related ARDS decreased significantly (P=0.009).
The proportion of neutrophils was significantly increased (P=0.022). Seven core genes, RPL5, EIF4A2,
RPL15, EIF3E, SRP9, HSP90AAI1, and RBMZ25, involved in the progression of sepsis-related
ARDS.

in sepsis-related ARDS and the regulation of genes will change significantly, and seven hub genes may play

Conclusion With the progression of ARDS, the composition of peripheral blood immune cells

an important role in this disease.
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A': Percentage of immune cells on admission; B: Percentage of immune cells 1 week after admission.
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Fig1 Changes in the proportion of 22 immune cells in sepsis patients and sepsis-related ARDS patients at different time points
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Fig 2 PCA analysis of immune cell composition in sepsis

patients and sepsis- related ARDS patients on day 7

55 0 K I iR 0 A8 3 R MR 3 A A OC ARDS f8 3%
fo 32 20 JiL I AFE OC W B 25 S, BB 7 KM B E A OC
ARDS B # 19 CD8+T ik tL 41 ffd B & T B, vk
Y f 2 3k B 0 TR HE DN A SRE 15 5 R L AL
A v P AR 0 R S R B LA rh T L A 2R 4 T S5 AN
il ¥ J v TR B SR ARDS BB Y PR 40 i
B KA e IR A 0 T B R OV 2 B e
DKL, f81) G 3% M 4R L 2 1 T ORI b P R e L B A T
TS PR 2R X i o A AR A B AR T A A R R
Jifi ZH R 05 . ot , ARDS 88 35 rh Mk 48 B 14 2o i
B Re B8R,

AW 58 B R B ARDS 9 15 (19 0E J2 D) 40 i %
B R E M CDS+T kL 4 gk i TR, M HAH
B4 25 B A A FH (9 CDS+T Ik B 48 i sk /0 B, 1
X AR ) A W R 0 6 T T B B B AR AL i — 2
ZA5, WG i E ARDS i fF 19 ik W oE & B
W3 95 B (RO B HANT %5 ) B e 24 i CD8+T
JhI U 200 6 95 7 0 B 1 0 g, LT BE Y AL ) U ot
b R R AR A0 B B 0 A F PD-LL, 3K AE 400 )
CD8+T I B4 4H A 15 P 1% 0 T e 2 %8
IR0 - PD-1.1 5 CDs+T 40 il |- i PD-1 4 &
A3 0T 94k 0 440 5 v 0 2 I 2 30 3 95 75 2 1Y
4545 A 9 BRI IR T H B2 S CD8+ T
IR L 200 1 7 PD-1 3k, DT S 3T RE RE AT G
B PR AR (n 28 L 38 /0K 7 A2 ) DG B 4 i
P (A1 TL-2 \ TNF-a il IFN-y) 433 F f#

J T ik — 2 A3 BT AE ARDS %5 7428 1 J& i) o ok
i L T iR L CDS+T ik B4 41 i 0 /0 5 35 PR 36 3k 1 4

ek, AT A & A B AE M % 4y B DEG 15 5
RPL5.EIF4A2 .RPL15 EIF3E .SRP9 . HSP90AAI,
RBM253% 7 ¥ 0 3K . RPL5 fl RPL15 3R %
KB B AR S A R AR Y A R R 4y . BB IRE A
RPL5 J&— B 11 57 240 M P9 8 1 0T 65 i ) K A% b 4%
EHE AW, S 508 KA, 705 40 5 5 5, A
W 5% e 35 0E & 9F ARDS BB & 1 RPL5 £ 18 T B,
DT e A b MR Al A B A . RPLAS S i b
TR R EE 60S W ZLIRES 53, 2 5 BORE U 7 5 11 20 ¢
IS5 rRNA W T ERR AT,
RPL 153 K 323K T B 23355 5 9 00 A0 OC o R X1
S3 W JF AR HE CTL 40 M3 i, it 40 RPL 15 5& A
e S 5 M54 I ARDS (3% CDS+T ik I 41 ifg
B Y . EIF4A J& DEAD-box & H % %
/NIRRT eIF4A2 1 S 76 34 5 R 1 IR Y 41 41

FIh I AT B 2 5 M REIE AR OC ARDS B3 A6 A I
CD8+T ik I 41 g #E 5 19 2 F2 > . ETF 3e J2& B IR
W FRIEWEZERR, ZEEIF3E AW — 14
P, ETF 3e 3 2 75 5 240 M J 300 45 1 0 1 o 150 38R 40
() 38 58, DR AR BF 5% rp 4 i S DR AT BB S 5 v R
a0 M W R L fF 5 B KL (signal
recognition particle, SRP )i i £ 1 J5t id iof P 5t o 5
ol iE PN ) R ) S B B A7, I LA e B T
flE. SRP9ZESRPH 6 MEHK W EZ — il
SRP14 % B 5 = 3 VR 45 ¥4 175 2 44 0 1 BEL¥AF 08 14
SIWE S, SRP JE PR 3% 3K 45 Wil 45 S0 M il 483 403 9
T B G i R R AR SR R e E A T ARDS
A HSPIOAATL Je K 4 i 4 4K 3¢ & 1 90«
(HSP90a) 7F e ¥ 5iE B £ £ 32 35 38 £, 7™ i Ik 85 4F
H1 SIRS H 41 Jifd #h HSPOOo 38 i1 5 2 M 48 iE 48 15 1
PRI 1 £ A DI RE S AH OC . R R B
2T bk 20 M v A 5 RE T 48 B DR T2
IL-4 1 TL-13 7] D) i 25 42 2 HSP9Oa 1Y 38 K7
SR, FE K19 £ B9 HSPOOw# 3 I 7E STA T Y £
% Ak 38 12 il ¥ CDS+ T Ik B 41 it 3 38 #E 98 #2643 1
PD-1, {2 #F CD8+T K I 40 g i #E 3% , F 5 CDS'T
KB 41 KRR 0 RNA &5 A 5P E H 25
(RBM25) J& — B A A 89 422 K 7, fE SR AE Wik &R
RS S 22 B O S AN AR R T 0 T Y AR
1. il @R, RBM25 48 7 78 > A 2K 5
M 0200 MIEREE BT 4 G A0 W FLUE P
JE LR A0 M T B T T Y, Rk RBM25 L JE & 5



514 HAAR (BB 20234E7 H,5004)

& Cr T T T T T T T T i S R 1y pe

—_— ' GVINI
— il IFP38
LOC728031
LOC391656
LOC643358

RPL3 3
i LOC286512 Sepsis with ARDS
— ' EEF1AL7 2 Sepsis without ARDS
1
0

LOC653658
LOC728590
SH3BGRL
ETS1 -1
CLEC2D
DEK
EIF3E -3
RPL1S
EIF4A2
RBM25
SRP9
LOC653226
MBNLI
PCNP
LOC648000
HSP90AAL
PQLCI
KIAA188I
PGD

ZYX

DYSF
GRAMDIA
ZNF467
FES

UPPI
ROPNIL

I—I—I

/.

1.9

Significant
«Down-regulated genes
sNon-regulated genes
«Up-regulated genes

—log(adj.P.Val)

logFC
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down-regulated genes. B: DEGs are shown by Volcano plot. Red represents up-regulated genes and green represents down-regulated.
C: Correlation between DEGs.
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Fig3 DEGs in sepsis patients and sepsis-related ARDS patients on day 7
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Fig4 GO analysis (A) and KEGG pathway analysis (B) of DEGs
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