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i E: [F5] F5HAFE (Mycobacterium bovis) 2 EZWAF L E RN, PELENLTILA 24,
B o tm it 2 2 - BAT ) R 09 2280 0 fie, M1 A E & s oARAsT T 18 £ %92 55 47 M. bovis Bt £ %
&, [ 841453 B F B4 5% B 5 (guanylate-binding protein 5, GBPS)T M. bovis 24 89/ R 4% E v
mie % RAW264.7 @B M1. M2 RUABALEG o8, VAR GBPS & M. bovis B b t945 . [k ) :@itaT
AL AL F B A AT 1k ik £ 7+ KB GBPS, @it ARA . ARINIEIE M. bovis B H )5 89 GBPS #9 &K KF,
T RNA Fi4afei GBPS &k, 4%|4A RT-qPCR. Western blotting =/ X n e ARAZM M1, M2
A B ek AR EM R T, FREA BT AN GBPS AF M. bovis f£ B 40 it % 697 7r);
R K Bk K F X I A GBPS A3 5455 A A5 FM % & & 3 (signal transducer and activator of
transcription 3, STAT3)4%3%4%x; Western blotting #& | 7% 14 £ (reactive oxygen species, ROS)#7 4| /&
STAT3 #955E 1t 5L, (4R 1 GBPS £ M. bovis 234 RAW264.7 2af@A= C5TBL/6 /s R AL & ik
¥Hm; TFiA GBP5 & 4mfie i ta ) CFU /R 5 R F) BT 1] 5,34 B %38 Ao, ROS Bk, M1 & E 4 4m
R AT EMNF LR, 1223 M2 B B e R & %77 ; T GBPS E474| T STAT3 #9453 2 3h.
ROS #) /= A 474 T STAT3 #9884k, [4+] GBPS 12t ROS #9,% 4, 4% ROS/STAT3 i@ 3%, 1eit
E v gmfitie) M1 AUARAL, M dd7 4] 208 R 2 5 AT I 69 475 .
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Guanylate-binding protein S induces macrophage polarization
to inhibit Mycobacterium bovis
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Abstract: [Background]| Mycobacterium bovis, a major zoonotic pathogen, seriously endangers
public health. Macrophages are the main effector cells of M. bovis infection. The polarization of
macrophages into M1 type is of great significant for the host immune defense against M. bovis
infection. [Objective] To explore the effect of guanylate-binding protein 5 (GBP5) on the M1/M2
polarization of mouse mononuclear macrophage RAW264.7 cells infected with M. bovis, and
reveal the role of GBPS5 in M. bovis infection. [Methods] GBP5 was screened out as differentially
expressed gene by preliminary transcriptomic data analysis. The increased expression level of
GBPS5 after M. bovis infection was verified in vivo and in vitro. The expression of GBP5 was
down-regulated in the cells by siRNA, and then the surface markers of M1 and M2 macrophages
were detected by RT-qPCR, Western blotting, and flow cytometry. The effect of GBP5 on M.
bovis replication in macrophages was examined via plate colony counting method. The regulation
of signal transducer and activator of transcription 3 (STAT3) transcription by GBP5 was verified
by dual-luciferase reporter system. Phosphorylation of STAT3 was detected by Western blotting
after inhibition on the release of reactive oxygen species. [Results] The expression of GBP5 was
up-regulated in RAW264.7 cells and C57BL/6 mouse tissue after M. bovis infection. The
down-regulation of GBPS5 expression significantly increased the intracellular colony forming units
(CFU) of M. bovis at different time points, reduced the release of ROS, and inhibited the surface
markers of M1 macrophages. Otherwise, it exerted no significant effect on M2 macrophages. In
addition, the down-regulation of GBPS5 inhibited the transcription of STAT3. ROS production
inhibited the phosphorylation of STAT3. [Conclusion] GBP5 can promote ROS production and
regulate ROS/STAT3 pathway to promote the polarization of macrophages into M1 type, thereby
inhibiting the survival of M. bovis in cells.

Keywords: guanylate-binding protein 5 (GBPS5); macrophages; polarization; Mycobacterium bovis

25 BUOFF B (Mycobacterium  bovis) J2 45 1% KB s, AZE i RERAEENA
IR EE SRR Z —, RSB R s B M. bovis, FL™ UM NS4
A 99%LL Eyst e —BE" . M. bovis 1EETT B, WAEBRIRIL S B R IATTK, B4
T, AR SFRE . EARKESY BRECBUE KSR B R,
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M. bovis iEFWEINTE F ORI oI5 R Ff
SLAETE T R AR, R R B
Y. BN R ISR M. bovis B AL
i 2, v BT SR, FEAILAAR S R AR
e S A b R RS B AN AR
45 B W20 ORI I i e P L SRE RO L A A
PR B — SE AR PR 2 RS, AR A X & oK
ISR SRy, FEE b & sy M1 A
(classical activated macrophage, M1 %l )Fl13% £ 44
15 ALY M2 #Y(alternative activated macrophage,
M2 ENEO e F3 &K -y (interferon-y, IFN-y) i
EZ2 7 iOp b o NN NN e NN o e
M1 BIEREARME, f2#F Thl RIS, il
KEWRERREFABELE T, BARBERE
AEJT; M/ 2-4 (interleukin-4, IL-4)F1F4
Z-13 (interleukin-13, IL-13)i5 S i) M2 B 5 41
MlgEaE ™= A /D RAEE IR F, WA 2-10
(interleukin-10, IL-10)F1F4%-12 (interleukin-12,
IL-12), Z 54 L HEPABE , HRAHMH
PURAR R RE ST, EAR, REMF R E
YRR AL TESAE . IR L H 28U A AR
A PR RR T R R B OCEE RS, B
BT B g AL Y g T4k
M1 ARG 53 FFIfE S8 8% . AR R, I
BRSSO AT R R AR H37Ra JEY B BRI 5 5 W4
Jifi(bone marrow-derived macrophages, BMDMs)
M RAW264.7 4l f5 , M1 A E AT ik T+
o, M1 HCAR B W A 5 9 5T ) (endoplasmic
reticulum, BR)N L ZE G, ARCEBR T 400
NEERZ AT, M. bovis JEYL Y 2R AE
BN, ELREAR M RE G 1E S SO AR 1Y TFN-y
FOFEFE R AR AR MY, G 4% 2 bt s E R
TES5 Koy BOFF R I Qe |, B9A KLF4 Al
CREB-C/EBPB fi¢ # 5 g 4 B 1] M2 BUR AL, A
T B WA H 452 o R AT B B AETE T ML

M2 BB 20 M A A A6 TE M. bovis [ H (1 H]
57 B ok b 22 1 e e,

54712454 75 F (guanylate binding proteins,
GBPs)2— KRE TR FE MY GTPase K'Y,
FEATC 7 R4 DR R T LA AR AU
BHREE 581 5 (guanylate-binding protein 5,
GBP5)J& T GTPase X%, F LM TRy FTF,
225 RAE /MRS T 22T I G 0 4 4 i S
RGN TR, AEA A 1 3 B 8 4t N
o JEL A Sy T HAT T AR UYL A SOk GE
GBPs5 fi¢ ik NLRP3-ASC 21 % 57 41 b S 41 i
BE 1853 IO caspase-1 YJ#IA1 IL-1B/IL-18 43
WU AE A [ I Y B, GBPS A
5 caspase-11 ##1%, £ Gasdermin-D (GSDMD)
WA ILAR T, ATV ™ A FC IR0
GBP5 i1 15 91 WIPE AT I DNA Bl fest ATM2
R GE/IMA R IE LR GBPS i 3 I calpain/
caspase-12/caspase-3 #1 TNF-o/caspase-8/caspase-3
15 538 P53 S A ML T 0 F i — 205 S 4
FRAE RN, XA R, GBPS 7E4HTA
&G h BA S E I IIRE, 2 GBPS 7E4)
B R R A P R FE RO o AN AE

AW L siIRNA T4 GBPS ik R 5T
HXF M. bovis &Y J5 BRI AL B0, IF
BN GBPS XE S5 5 L ks 3
(signal transducer and activator of transcription 3,
STAT3)% sk N T RN, LA N 2F 45 %
B R SR BT S

1 HRE5r%E

1.1 ##

Aoy BRI [ HP R 2 R Y, E
A 0.05%0-80 F1 10% [ 85 - 2 -1 A
A E GG N7 i) Middlebrook 7H9 Broth 3% 755k
SR, TE 37 °C B RraAE K 2-3 Ji 2T
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BRI /N B AZ B A T s A0 A
RAW264.7 4 fifd 7 A FL 4 U 400 BHK21 4 it
RHA LI E ORI, 4-6 JH IR HENE C5TBL/6 /)N
B SE T N R 2 se g sh bl . B TILE
P T 9 ol 0 RS = PR SR, RN
2022 °C, BN 45%-50%, HHIKE. shiss
5 30 3o R A R A S S WA L A DL 2y
(PTA2019024)#it, FF5 SWEIRFIME ALK
DMEM #5375 | A1 . PBS, Gibeo AH];
Middlebrook 7H9 Broth.. MiddleBrook 7H10 Fijig,
BD AF]; GBPS. 55 8-S 4 A A ifF(inducible
nitric oxide synthase, iNOS)JT{A, Proteintech 2
H; GAPDH. a-tubulin ¥, ZME(EE)E
YIFRHE A BR A F] 5 Argl . TNF-a., Mrel, STAT3,
P-STAT3 #iif&, Cell Signaling Technology /A 7l ;
jetPRIME, R AR 22 W MR A R A |l 5 3L
DGR B S FE R IR £ . BCA A€ &
R & . RIPA 2@ . PMSF Fll ROS #i5
& N-CBE A RPUA A, EEE R KEY
FARABR/AE; SYBR Premix Ex Tag™ (Perfect
Real Time), TaKaRa/vr]; ECLAA|, KR
BHA B2 F] 3 CD86 (B7-2) Monoclonal Antibody
(GL1), PE #11 CD206 (MMR) Monoclonal Antibody
(MR6F3), APC, invitrogen /A Fl; E.Z.N.A Total
RNA Kit I, Omega 2\ Fl . SO E 54X, Thermo
Fisher A w]; ZINREMHRMY, Tecan 23+ ; HEMAL
BE2 G, LHiERERHARAE; wY,

BD biosciences 2\ il o

& 1 GBP5 FHM4ETEBAEY siRNA [F751

1.2 MR BIRE L

SR 23R NBLRL, % 200 CFU (1)
M. bovis T ET 50 uL PBS ', #RJ5% 50 uL PBS
8 50 pL M. bovis TR & 53 3 e C57BL/6
NI SR, A3 2 41, A4 10 HUNRL, 1
HERW A, HM%E 5 J, B FLHA B0
Bh ¥ ot =R = A SR, RSN 20-22 °C,
MWEE R 45%-50%, HHKE, FrEU&iy 6 HE
ARBE/INER, 47 EURG I AT Bl O 1A 7 25 5
1.3 &1t siRNA

W B A Al A 3 45 GBPS siRNA,
W32 1. i RT-qPCR Fl Western blotting % IiE
TIRCE, EHETIBCE RS siRNA T 5
1.4 YHpmEE

Fie IR 1x10° N /FLK RAW264.7 4 a4 /b 7E
6 fLAmEM T, fiEKE 70%-80%)5, I
W15, FIH jetPRIME % Y4554 GBPS /T4
RNA (siGBP5-186. siGBP5-787 # siGBP5-1029)
25 6 B2 (siCon) 43 il % G B 4 A v, 7E
37°C. 5% CO, 5532/ P 557 36 h.
1.5 ItEE CFU

AR K6 0401 0 RAW264.7 4 i, LU
110 A~ /HLIEFP 3] 6 FLANMIA Y, BEFR4IIE S
80%H}, YL siCon F1 siGBP5 36 h J&, LI
MOI=10 ] M. bovis 53 JIEGs 6. 12, 24 F1 48 h
&, FEbE BiE, PBS {HUE 3 K, AILA 100 pL Jow
K, FIRBCE 10 min, 7843 246 40 i I TR

Table 1 siRNA sequences of GBPS5 and negative control

R 1E5E S

Name Sense (5'—3") Antisense (5'—3")

siGBP5-186 GGUAGCCAUUGUGGGUCUUTT AAGACCCACAAUGGCUACCTT
siGBP5-787 GCGCUUGGAAGUAAGCUUUTT AAAGCUUACUUCCAAGCGCTT
siGBP5-1029 GGAGAACUCUGCAGCAGUUTT AACUGCUGCAGAGUUCUCCTT
siCon UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
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A1), 10 000xg B0 10 min, B EWE. ¥ FiER
FE 100 F5 )5 , IS0 pnL IRAGTE THI0 AR IR |,
15 37 °C B PR g% 34 s, iHE 4N CFU.
1.6 RT-qPCR

BoA: K x50 RAW264.7 400, LU
13100 A /ALEEF B 6 FLANIEN R, RS
80%I, KL 4rk siCon 4. siGBP5 4.
siCon+M. bovis 2H . siGBP5+M. bovis 21, %5YL
36 h J5, M. bovis (MOI=10)/84L 24 h J5FE 215
FRRWCEE AR, PBS 15 UE 3 k. ARV AS,
{#i Ff E.Z.N.A Total RNA Kit I #2554 i 54 RNA,
i FH 22 D BE B AR (S0 E RNA Y FA i (i
H Step One Plus Real-Time PCR system A
SYBR Premix Ex Tag '™ ¥£47 RT-qPCR 414, #%
JG R 2744 ¥ GBPS . IL-1B. IL-6.
TNF-o. Mrcl, Fizzl, CD86. Argl il iNOS Ay
AAXTFRRIK, AT Primer 7.0
PO R YOt E =/ PCR 5, 519t
BHEWIH AR 54 B2 Rl A (R 2).
1.7 Western blotting

BoA: K X500 RAW264.7 410, LA
Ix10° A /LR 2] 6 FLANIEA T, HEFRdii s
80%H, K4l srk siCon 4. siGBP5S 4 .
siCon+M. bovis 20 1 siGBP5+M. bovis 4H . %5 YL
Al 36 h 5, M. bovis YL 24 h, FEBEIRM

*2 SIREE RT-qPCR 5[4
Table 2 Primers used for quantitative PCR

WAL, PBS JHYE 3 K, ¥ RIPA Z4f@ig M
10 pmol/L ) PMSF #% 100:1 il 5, 7k F
AR FRBCFE L SR E 10 min, DA
15 000xg #5.0> 10 min B 3. f#F BCA &EIE
ARSI TR AU S, A 5x# SDS-PAGE
FEM EREZE M, 100 °C KA 10 mine PAEEANFE
A 40 pg FHE A EITT SDS-PAGE HLjk, 5 H K
SEYEHE AREA B 2 PVDF X |, 78 5%/l
Wik v = IR 2 h, ZEFR B L) Mrcl (1:500)
GBP5 (1:1 000).iNOS (1:500) . GAPDH (1:2 000)
—Hih T 4 cCWHELRK. M TBST ¥ 3 Ik,
EZH0(1:5 000) F = IRMFE 1 h, TBST ¥ 3 K5
fii . ECL 3071 S 5% - i A AR R g 4n e 4y
Br, fJa kA Image J 34500185 F K JEAE.
1.8 HEHAK

B YL 200 CFU 9 M. bovis Y, PBS 4bFf
6 JAJER/INRBEEALFE G, RS TR 4 B
/NEPREREH Y, K 1/3 JRUIE [ AR S A T A
P e, I AR I IR UL 154028, GBPS
—Hi(1:2 000) 4 °C WFE LK, —Hi(1:1 000)5F
# 30 min, DAB 1. ik, ¥ 5. GBPS &
1 BF 2 B i J5 PN 8 B B €8 K
1.9 RNABEAR

A KRR B RAW264.7 400, LU
1x10° 4~ /FLEEFP 2] 6 FLANMEA T, RiRanip s

R 35 1) T

Gene Forward primer (5'—3") Reverse primer (5'—3")

GBP5 GAACGCCAAAGAAACAGTGAG GAATAGCCTCCAACCTCTGTG
Actin CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT
iNOS CAAGCACCTTGGAAGAGGAG AAGGCCAAACACAGCATACC
IL-6 GAGGATACCACTCCCAACAGACC AAGTGCATCATCGTTGTTCATACA
TNF-a CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG

Argl AACACGGCAGTGGCTTTAACC GGTTTTCATCTGGCGCATTC
IL-18 ATCTCGCAGCAGCACATCAA ACGGGAAAGACACAGGTAGC
CD86 CAACGGAATTAGGAAGAC CTCTGTATGCAAGTTTCC

Fizzl CCAATCCAGCTAACTATCCCTCC ACCCAGTAGCAGTCATCCCA
Mrcl CTCTGTTCAGCTATTGGACGC CGGAATTTCTGGGATTCAGCTTC
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80%HT, B4/ A siCon 4H . siGBPS 4.
siCon+M. bovis 2 . siGBP5+M. bovis #H . %4
YAl 36 h, M. bovis JEY 24 h J& W HE 45 4111 4
M. H PBS WEUE 1 UG, (HH 4%2 58 I [
ZE 10 min, EOLIFF AP APC-CD206 Fi
PE-CD86, i FH i =X 24t Jfd £ A6 i 45 2H 4 s CD86
1l CD206 By KL/, B A5 3 AL
1.10
Rl

BoA: K x50 RAW264.7 410, LU
1x10° 4~ /FLEEFP 2] 6 FLANMEA T, RifRanip s
70%—80%HH , 4t e 53 47 siCon 41 . siGBPS 41 .
siCon+M. bovis 2H . siGBP5+M. bovis ¢H . 554
YL 36 h, M. bovis 534k 6 h 1 24 h 7,
iz B8 ROS 632570 65 10 15 U8 B A BR 40 L )
ZIIRERFR R I 488 nm, KKK K
525 nm, 1% ROS Bk
1.11 JKAEREEREERE IR

A= KR PEOg BHK21 41, LA 1x10°4AL
R 6 fLAffutit, B E 70%-80%)5, F4LA
T (1) 252 mock; (2) XJTHEZH . pSTAT3-
TA-luc+pRL-TK; (3) SE&32H : pSTAT3-TA-luc+
pRL-TK+siCon Hl pSTAT3-TA-luc+pRL-TK+
siGBP5 #4755, TEfH ] JetPRIME %% 445
5j siCon, siGBP5, pSTAT3-TA-luc I pRL-TK
LAY 36 h IR . Fie RO R A
S RIAS DN 300 & g a BT, et B O 2% g1
DA 22 Ge 0 el SRR 36, T PO R g
FIRRL pRL-TK AR AT B AR HE 1k % e
R G5 FIR AN D R BTE A
1.12 GitFE

St B 5 - 35 {8 £ 45 1 25 ( X £SD) %
7R o >k Fi GraphPad Prism 9.0.0 fE&, Ll One-way
ANOVA HAT4E11 M. P<0.05 B HAT 4
S TE S

sETHE & (reactiue oxygen species, ROS)

2 BRS04

2.1 M. bovis B RAW264.7 41 5 GBP5
FIEETK

L MOI 2} 10 B M. bovis 73 &% RAW264.7
21 L AS ] 5] 1] 2500 . 6. 24 1 48 h)EFH A [/l MOI
(0. 1. 10 F1 50) M. bovis J&Y% 24 h J5, Wit
RT-qPCR ¥l )& YL J5 GBP5 () mRNA /K-, 4%
WK 1 s, %Y M. bovis A [E]BsE] S B
6] MOI ] M. bovis J&ii GBP5 )3k & 28] . T+
B, HH, MOI R 10 J&3e 24 h PR IA B 5
2.2 M. bovis B%: C5TBL/6 /)\ 55 HY B B
GBP5S RILET L

i 32 RT-qPCR Jy I AG I AN [] Ach B 20 v LA
HE N GBPS5 yRIBAKF-. il 2A o, HHER
F PBS 41, GBP5 ) mRNA /K EAEI& YL M. bovis
6 JHl e /1N BRI 20 21 vp i 35 |9 (P<0.001)
i 2B 1 2C M A ZE R R, 5 PBS 4
L, M. bovis B I IELH 2% GBPS SR H %R
kA
2.3 GBP5 Xt M. bovis ZEEMEAAEF EFI
A

i# of Western blotting #1 RT-qPCR 4 il
GBP5 3 %% siRNA M THCR . WKl 3 Fw,
5 siCon 4 AL, siGBP5-186 240 GBP5 f{# ik
o N R, LN siGBP5-186 T /5 4:
BYSEE. LLMOIL N 10 A M. bovis 43 )8 ei%
It siGBPS5 Al siCon i) RAW264.7 4iifig 6. 12,
24 f1 48 h J, RN CFU, WK 4
fiin, 5 siCon dHAHEL, T GBPS 54l
YT CFU T8 5 A [ s 8] 13 5 25 38 im . R W]
TE M. bovis [EYe i #Eh GBPS w i F E 105 241 ifg
ik M. bovis SEFE HIAEFH
2.4 GBP5 Xt M. bovis BB & AR 1L
FER

T N GBP5 ik JE M4 1 ML 40 &
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CFU. Wik, Nit—A5T GBPS RRiidE
W A A AL SZ ) M. bovis JE&YE 5 ML N AZTE 1)1
B, KT M. bovis &Y 5 g 20 b Ak 7
R Y . M. bovis (MOIZIO)EZQ%T%J
GBP5 /1) RAW264.7 4fi it 24 h J5 , il & RT-qPCR
Bl M1 E ARSI INOS . A R-1P
(interleukin-1beta, IL-1B). M JEIRFE K F a
(tumour necrosis factor alpha, TNF-a), IL-6 F1[]
20 M 4>tk Ht L 86 (cluster of differentiation,
CD86), LLJ M2 E Wi fbr ¥y Wikl 2 iR 1 1
(arginase 1, Argl). ZHZURAE X7+ 1 (found
in inflammatory zone 1, Fizz1)fl'H #2322 1K C1
(mannose receptor 1, Mrcl)f) mRNA /K>, ifl
74 Western blotting £l M1 E W 40 Jifg 5 ks

iNOS. TNF-o Fl M2 E W4l il 5 4 Mrel |
Argl WK i i A0 AR R M1
LG 40 i 2% Wi bR A5 4 CD86 Ml M2 Ik 4 i

A * %
_E 6 T
wl
]
Z
s
g 4 ®¥
[72]
o
£ — —|_
<
2 2
g
wy
:
o 0
0 1 10 50
MOI

1 Mycobacterium bovis B3 RAW264.7 Hifif5 GBP5S HIFRIL=E

TR EY) CD206 B FHM:AN M L. anlEl 5A
Jii7~ , RT-qPCR 25 KM, T~ GBPS &ik)5,
iNOS., TNF-a. IL-1B. CD86 #11 IL-6 i mRNA
FRAKFBE FH(P<0.01), 1fi Argl., Mrel
fizz] WFREEIG N, TREFWHZESR . WK 5B
fr7n, Western blotting 455K, T GBPS
J& , iNOS Ml TNF-o & 1K & & F k&
(P<0.01), T Mrcl. Argl B8 /K FEIn, &
1o 3 2 40 ARG I CD86 Fl CD206 BH A 41 il
Fefi & B, SXTREAIAHEL, T GBPS ik
J& T T CD86 BHYE4H i Lk 5] (P<0.01), T XT
CD206 BHVE4H MG i 52 . DL b 45 R R
T GBPS 58l T M. bovis JEY )51
RAW264.7 41 Jifg v] M1 B AL, (HIEXF M2 B
I 24 Jf A Ak T I8 52, GBPS FE 242 i M1
g faal Ak, A THm 6l M. bovis 7 40 i N
MY AE T

B

g ) ns

537 ks

@

g4t

0

o

S 3r

'E. *

< 2r T

4 T

E 1L

L

0

© 0 6 24 48
Time (h)
A: DAO, 1. 10 F1 50 A MOI

J&YL M. bovis 24 h ) RAW264.7 4iJifiH GBPS () RT-qPCR 430 #r45 . B: 7 MOI & 10 FHE I T ki
M. bovis 0, 6. 24 F1 48 h RAW264.7 4 i -F GBP5 fit) RT-qPCR 234 5. 2 /0 3 o <7 S8 il SE 4
ﬂ\ji*ﬂ—?‘{ﬁﬁ *, P<0.05; **. P<0.01; ***. P<0.001; ns: %ﬁ%‘lﬁf

Figure 1 Expression of GBP5 in RAW264.7 cells infected by Mycobacterium bovis. A: RT-qPCR analysis
of GBP5 in RAW264.7 cells infected with M. bovis at MOI of 0, 1, 10 and 50 respectively for 24 h. B:
RT-qPCR analysis of GBPS5 in RAW264.7 cells infected with M. bovis at MOI of 10 for 0, 6, 24 and 48 h
respectively. Values are recorded as mean+SD for at least three independent replicates. *: P<0.05; **: P<0.01;
**%: P<0.001; ns: No significance.
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2 ® PBS ok
2 WAL g
= . bovis n
5 .
9 Ao

& g
B n
e

¥ 1L

£ 2

0 [ ]

% v

§ 0 | |
=

7

PBS

c 200 CFU M. bovis

2 Mycobacterium bovis BRI H) GBPS RiIAWMEER  F 200 CFU M. bovis FI%E5
PBS b3 6 J&J5 /N BBELIEH GBPS (3% iK5. A: RT-qPCR /N BEIEH GBPS ) mRNA 7K°F-. B: 1
FELH UL A PBS A RS/ BUMIE T GBPS ik/KF-. C: e ZH LML ERG I M. bovis B4 /NI H
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Figure 2 Detection of GBP5 expression in the spleens of Mycobacterium bovis-infected mice. A: The
mRNA levels of GBP5 in mouse spleen by RT-qPCR. B: Immunohistochemical properties of GBPS5

expression in PBS-treated mouse spleen. C: Immunohistochemical properties of GBP5 expression in M.
bovis-infected mouse spleen. Values are recorded as mean+SD for at least three independent replicates. ***:

P<0.001; ns: No significance.
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Figure 3 The effect of knocking-down of GBP5. A: The mRNA level of GBP5 by RT-qPCR. B: The protein
expression level of GBP5 by Western blotting. Values are recorded as mean+SD for at least three independent

replicates. *: P<0.05; **: P<0.01; ***: P<(0.001; ns: No significance.
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Figure 4 The calculation of the bacteria CFU.
Values are recorded as mean+SD for at least three
independent replicates. *: P<0.05; **: P<0.01; ***:
P<0.001; ns: No significance.
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Figure 5 Detection of M1 and M2 markers after Mycobacterium bovis infection was interfered with GBPS.
A: mRNA levels of GBP5, iNOS, TNF-a, IL-6, IL-1B, CD86, Argl, Fizzl and Mrcl by RT-qPCR in
RAW264.7 cells interfered with GBPS and infected with M. bovis of MOI=10 for 24 h. B: Protein expression
levels of GBP5 (a), iNOS (b), TNF-a (c), Argl (d) and Mrcl (e) by Western blotting and protein grayscale
analysis in RAW264.7 cells interfering with GBP5 and infected with M. bovis of MOI=10 for 24 h. C: Flow
cytometry of CD86 or CD206 positive cells in RAW264.7 cells interfering with GBP5 and then infected with

M. bovis of MOI=10 for 24 h. Values are recorded as mean£SD for at least three independent replicates. *:
P<0.05; **: P<0.01; ***: P<0.001; ns: No significance.
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Figure 6 The release of ROS by RAW264.7 cells that
was interfered with GBPS and infected Mycobacterium
bovis. Values are recorded as mean+SD for at least
three independent replicates. *: P<0.05; **: P<0.01;
*#%. P<0.001; ns: No significance.
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I E K TE Thl BIGys 2% A2 () PRR F
IFN-y FOVEFH R A AL M1 B, 3 & 358 50t
B AVEFPY. FRATARFFEIE A T 3X — a5, 7 M.
bovis JEYL, M1 BY 5 5 240 it e mi bR E g m
I N GBPS 5}, M. bovis %5 M1 Rl K4
MR bR R IR W E T, XLegs LRy
GBP5 i 2o {1 #F B g 240 Jfd o) M1 B4R A3 i 3
BN M. bovis RETT .

Table 3 Prediction for binding sites of GBP5 and STAT3 promoters

H R 555 JF 405 G SR A EE TFA

Name Score Sequence ID Start End  Strand Predicted sequence (5'—3)
MAO144.1.Stat3 10.88229 NC _000069.7:142202695-142228105 2187 2196 + TGCCAGGAAT
MAO144.1.Stat3 9.758 97  NC_000069.7:142202695-142228105 332 341 - TGCCAAGAAG
MAO144.1.Stat3  9.570 81  NC_000069.7:142202695-142228105 2246 2255 — TGCCAGAAAG
MAO144.1.Stat3  9.547 31 NC 000069.7:142202695-142228105 2568 2577 + TTCCAGGACA
MAO144.1.Stat3  9.31319  NC _000069.7:142202695-142228105 473 482 + TGTCGGGAAG
MAO144.1.Stat3 8.83481  NC 000069.7:142202695-142228105 1321 1330 + TTGTAGGAAG
MAO144.1.Stat3  7.694 63  NC_000069.7:142202695-142228105 246 255 - TAACAGGAAA
MAO144.1.Stat3 7.246 58  NC_000069.7:142202695-142228105 2567 2576 — GTCCTGGAAC
MAOQ144.1.Stat3  6.95793  NC_000069.7:142202695-142228105 2186 2195 — TTCCTGGCAC
MAO144.1.Stat3  6.954 51 NC 000069.7:142202695-142228105 712 721 - GCCCAGGAAA
MAO144.1.Stat3 6.758 33  NC _000069.7:142202695-142228105 2248 2257 + TTCTGGCAAG
MAO144.1.Stat3 6.158 89  NC 000069.7:142202695-142228105 121 130+ ATCCAGGATG
+: IFfE; - Bk

+: Sense; —: Antisense.
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Figure 7 The relative luciferase activity of the transcription of STAT3. Values are recorded as mean+SD for
at least three independent replicates. *: P<0.05; **: P<(0.01; ***: P<0.001; ns: No significance.
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Figure 8 The phosphorylation of STAT3 after inhibition of ROS. A: ROS release in RAW264.7 cells
inhibited with NAC at respectively 0, 12.5, 25, 50, 100 and 200 mmol/L for 1 h. B: Western blotting and
protein grayscale analysis of P-STAT3/STAT3 after inhibited with NAC at respectively 0, 12.5 and

25 mmol/L for 1 h. Values are recorded as mean+SD for at least three independent replicates. *: P<0.05;
**: P<0.01; ***: P<0.001; ns: No significance.
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