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{: Introduction

® Brucellosis is caused by Brucella, which affects livestock worldwide and is one of the most important zoonotic
diseases in humans. Despite extensive efforts to control the spread of brucellosis, it still remains prevalent in
many parts of the world. In epidemic areas, the incidence rate of human brucellosis is still very high, and it is
estimated that more than 500000 people are newly infected every year. In East Asia, China has the highest burden
of brucellosis, with a rising incidence rate and expanding geographical scope. Therefore, brucellosis remains an
important disease that cannot be ignored and continues to cause significant health, veterinary, and economic
issues

® Brucellosis patients present with a wide range of clinical manifestations, from asymptomatic to mild/moderate
disease, and some patients may develop severe diseases involving multiple organs, even leading to death.
Brucellosis can be divided into three stages based on the severity and duration of symptoms: acute phase,
subacute phase, and chronic phase. Especially, the reactivation and chronic nature of Brucella infection, as well as
the secretive intracellular life cycle of the pathogen, make this infection difficult to eradicate and require lengthy
antibiotic treatment. Therefore, understanding the host's immune response during the disease is extremely
important for better designing appropriate treatment interventions for brucellosis patients. However, a detailed
investigation into the immune response to human brucellosis is still lacking

® Single cell transcriptome sequencing is a powerful technique for breaking down host immune responses, which
has been used for various infectious diseases but has not yet been applied to brucellosis. We described high-
resolution transcriptomic changes in peripheral blood immune cells at different disease stages and emphasized
the relationship between disease stages and host immune response
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Single-cell immune landscape associated with disease phases in brucellosis patients
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Research result 1- Overview of single-cell transcriptome sequencing data of brucellosis patients.
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Research result 2- Characteristics of peripheral blood mononuclear cells in acute, subacute, and chronic phases of

brucellosis patients
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Research result 3-Monocytes are an important potential source of cytokine storm in the acute phase of brucellosis
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Research result 4-Th1 response imbalance in patients with chronic brucellosis

(A) CD4_Th1 (B)
saas HD +
P o84 o
8 AC 4 @]
ml oG TEET
C g4l CH-
£0
% II'}-$ 1 S\A
5 on4 | lf‘ | m—
021 o™ N - o
CH AC 3A HD g é g &
£ < o
(€) CD4_Treg
4 s ;. .
g —m=m EulT -
@ 3 —
23 ?, 02 | @ ns
1
|5 g T
8 2 0.0 { 50
5. E F oo
o I =074 :
L J [+
' & e 5 I
=04 [ ]
CH AC SA HD CH AC SA HD w2t 1
CH AL SA HD
(E) SA CH AC HD (F)
= GIMA
5 GIME
§ ERe
PR AC Vs HD SA Vs KD
CASP3
THFRSF10A
TNFRSF10E 22 ’
TNFSF12 35
TNFRSF?5
FAS
FASLG 39
FADC 1 x
TRADD y
CASPE
e CH_Vs_HO
XAF1
BoLEL1

coiel 4

(G) CD4+Tcell
Fracion of cells E Wk
in group (%) 8 . o
¢ @ o
5 10 3 oe
Maan exprassion g i I
in groug a o4
f—— g
0 2 L]
v > = E_FI e
3 ZI oo ! !
= ™S CH AC SA HD
(D) CD4+T cell
Lliid 084 e
E d s o anen
g - g 06 e
wl 1z ek c"7'| A [
& - E 0 | -
g . B
a
€ 2 0z |
g 'FEEsm = HE | |
o
0o{ | I
CH AC SA HD CH AC SA HD
cytokine-mediated signaling pathway

interferon-gamma-mediated signaling pathway

cellular response to interferon-gamma

cellular response to cytokine stimulus

antigen processing and presentalion

positive regulation of T cell madiated immunity
apoptolic process

positive regulation of regulalory T cell differentiztion
regulation of reeponee to intarferon-gamma

positive regulation of alpha-beta T cell activation
artigen processing and presentalion of peptide antigen
pesitive regulation of cytokire preduction

pesitive regulation of T cell differentiation

regulation of interferon-gamma-mediated signaling paihway
regulation of interferon-gamma praduction

regulation of T cell medlated cytotoxiclty

response to irterfaror-gamma

0

25 50 75 10.0

log10 (P-value)



Research result 5-Dysregulated CD8 response in patien
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Research result 6-NK cell depletion in patients with brucellosis

(A) (B)
NKCT
FNG
CDE9
GZIM
NI 7
M3
CZvB
LAG3
‘nr g
@ &
GzZMH =
csT7
CTLA4
PRF1
HD SA AG CH
expression
05 1.0
E
(E) NK cells
12 RrwE
w0 vess
[
2 ey
5 08{ —
L5
@
08
2
® D4
=
o
% 02
]
0o [
HD AC SA Cl
H
( ) NK cells
10
» 08
[1}] hrkk
b= —
8 os
@
w
B 04
g |
é— 02 ]
a
<
00

HD AC SA CH

| NK_CDS6(bri)
1.0 B
081
ol =
0.4 -
0.2- H

exprassion

Y]
LaG3
D244
CILAs
ama

HD 5A AC CH

(dim)

NK_CD56
Migration_Scores

M

GZMB

GZMH
PRF
CASP
THFRSF 106
TNFSF12
TNFRSF23
FAS
TRADD
CASPE
IRF1
P53

IAF
BCLZLM

BXDESLIon
03 10

00

HD SA AC CH

Cytotoxic Scores

(G) NK cells

=
o

o

L=
&

o
Mo

o
o

fa stk

NK_CD56(dim) (D)| NK_CDS56(dim)
144 ns
.2
ns
104 ey
D84
064
04 1 I | .
I P.‘.Jlu"c
021 ZEBZ
HO SA AC CH
"HD AC SA CH [ .
05 1.0

wr

Ak

HD AC SA CH

CxCL1

CCLS

£ 0O £ = = = ©§ = o
238 :fE83909¢
$ 33 g S 0 aagag
= - -1
222733233

HLA-DRA 4

1.0

EXprEEsDn
05

HD SA AC CH

oo 05

HLA-DRB1
HLA-DRBES

exprassion

[

1.0




result 7-Imbalance of immune response in bone marrow cells of patients with brucellosis

(A) mDCs HLA-DRA HLA-DRB5 HLA-DRB1
12 = - ©
= _ » ne o«
w — 10 ) ne
. 100
E s § o8 8o T )
3 H § 050 B
LINRRE | § A
E | d g 0251
Aoy § o4
l:| _‘ g, %nou E ]
024 | a0z Tz — g
B+ 7
Loy uu o 2 é
HD AC SA CH HD AC 54 CH HD AC 8A CH
(B) Upregulaticn Downregulation
MDSCs_VS_Mono_CD14  MDSCs_VS_Mcno_CC1416 MDSCs_VS_\Mono_CO14 MOSCs_VS_Mono_CD1416
v
(,\G 63 1] %\9
: oY
\:T'J
“4 §
& 60 % %,
o7
N [ _ % & e,
]
ALOX3AP  * - D
PROK2 HLA-DRB1 HLA-DRBS HLA-DRA
S100A12 HLA-DMA HLA-DFB1 HLA-DQE1
.. S100A8 -, HLA-DPA1 HLA-DQA1
- HP - HLA-B HLA-E HLA-AHLA-C
(D) Upregulation (E) Mong_CD14
AC_Vs HD SA_Vs HD 14
@
e § 2
2 ——
37 P nsutrophil astvaton nvalved _\:|°ipmll\:|J:gr;:"‘;|‘::r\$-_ o 10 ——
233 o - mpulrophil medialed immwny - —— e
antigan and prasentat. 7]
/ 13 neutrephil chemoteds - E— [<] 08
. aranuiocyle Chemotaxis - Emm— 2
250 | e traphil migeaton . — a
Ce] Cellular response to umor necrosis factor - — 206
W FE!II.I\ZEDII of |F(€"€IO'|'QDI’_W'|G procucton:; —
55 positiva regulation of ce‘ense respanse- =
response to interfercn-gamma- i
reglaton o IMMLRE FaSponse- = 04
\\ negafive regulafion o apoptotic process. =
N negalve sgalatuanof progranned i ol = b2
lammral ras| L
37 e pozilive regulaficn of iwnmw:mg raeg:rvea- 'S
. valiulan nesponse (o type | interfeon:
™, typz | interferan signaling sathway, , . . S 00
o o 20
CH_Vs_HD bkt HO AC  SA  CH
MIP-*-Alpha  MIP-1Befa  IL1-Beta TNF-Alpha e
13} ceoLa cCL4 IL1B (C) PN P S .
150. 3042 40 mf‘s . é —na 50 i
0 - 25— 5 126 1
100. E 2n & B | | al o L .
100 %0 5 0 $ 4 o A2 ¢
% 1o 4 2 0 . B
Ll lad Bl o0 fe. 23 b
: AC c,'_, ;ID BPI ‘ AC CH HD SA CH RO SA HDAC SACH HDAGSACE HOAGSACH HD ACSACH HDAG SACH
TNF CXCL8 3100A12 (H) PIM1 PIM3 KLF4
» Ly 160 51 54 1=
& '
o ]
= 401 ® |
.L M . y C o == o Q o Ll

AG CH HD SA

AC CH HD EA

AC CH HD SA AC CH HD SA

AC CH FD SA AC CH HD SA



{: Summary

® The first use of single-cell transcriptome sequencing analysis revealed
different immune responses in the acute, subacute, and chronic stages
of Brucella infection

® The acute infection characteristics of brucellosis are cytokine storm,
activation of SI00A8/A9 TLR4 MyD88 pathway, and potential role of M-
MDSCs driven immune suppression mediation

® The main characteristics of infection in the chronic phase of brucellosis
are Thl immune response imbalance, widespread depletion of T cells
and NK cells
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