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RT-PCR  ELISA
DNA

12800 19200
U937
Northerm

1.1
Middlebrook7H10 Difco Tween80 Sigma

1.2
Mycobacterium tuberculosts  Hy; Ra ATCC
25177 M. tuberculosis DR1
Middlebrook7H10  Difco OADC 0.5%BSA 0.2% 0.06%
140mmol/LNaCl ~ 0.05% Tween80 37C 7H10
Colony forming unit CFU

5000r/min 15min PBS Fetus bovine

serum FBS RPMI-1640 2min 3

1.3
U937 ATCC CRL1593
13
1.4 DNA
1.4.1 RNA Oligotex-dT mRNA MidiKit Qiagen InC Carlsbad
CA mRNA DNA RNA Cy3-dUTP
Cy5-dUTP 20pL 5 x SSC
0.75mol/L. NaCl 0.075mol/L 0.4%SDS 50% 5 x Denhardt
1.4.2 13
1.4.3 ScanArray 3000 GSI Lumonics Bellerica MA
ImaGene 3.0 BioDiscovery InC lLos Angeles CA
Cy3-dUTP  Cy5-dUTP Cy3/ Cy5
40 Housekeeping gene Cy3/ Cy5 Cy3  Gy5
800 Cy3/ Cy5 0.69
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2.1
1
M . tuberculosis Hy; Ra
IFN IL-11
1
1 M. tuberculosis Hy; Ra
Table 1  Partial differential expressed macrophage cytokines and related genes
at transcriptional level after Mycobacterium tuberculosis Hz; Ra invasion
Gene description GenBank 1D After infection/Before infection
Gamma-interferon-inducible protein J03909 0.48
IFN-inducible gamma2 protein X59892 0.40
Interferon-induced leucine zipper protein IFP35 U72882 0.45
Interleukin-11 receptor alpha chain U32324 0.45
2.2
2 M. tuberculosis DR1 3
Table 2 Partial differential expressed macrophage cytokines and Table 3 Basic expression level before and
related genes at transcriptional level after infected by after the infection by clinically isolated
clinically isolated M. tuberculosis DR1 M. tuberculosis strains
After infection/ Gene description Cy3 cyd
Gene description GenBank 1D ) )
Before infection Interferon 1508.00 669
Interferon alpha beta NM-000629 2.25 alpha  beta
Interferon gamma receptor 1 NM-000416 2.65 Interleukin 1 959.98 456
Interleukin 1 receptor type I NM-000877 0.22 alpha
Interleukin 1 alpha NM-000575 2.10 Interleukin 1 116.42 201
Interleukin 1  beta 0.40 beta
Interleukin 1 zete .1
mlerteutdn 1 zeta 0.10 Tnterleukin 1 22 24
Interleukin 10 NM-000572 0.27 sela
Interleukin 19 3.73 Jeukin 10 68.00 o5
Interleukin 1 . 5
Interleukin 4 receptor 0.43 Hherienin
TGFB-induced factor NM-003244 2.34 Interleukin 19 3335.08 893
Transforming growth factor alpha NM-003236 2.08 Transforming growth 2318.99 1111
Transforming growth factor beta NM-003239 0.24 factor alpha
Tumor necrosis factor receptor 2.00 Transforming growth 101.60 413
Tumor necrosis factor alpha- NM-007115 4.21 factor beta
Toll-like receptor 2 2.19 .
) ) Tumor necrosis 4205.10 997
Nuclear factor of kappa light NM-020529 2.25 factor alpha-
Mitogen-activated protein kinase 1 2.32 - -
Italic data demonstrate the high background
Mitogen-activated protein kinase 9 NM-002752 2.05

expression and deserve special study.
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2 3
IFN
IL-1 IL-10 IL-19 TGF TNF IL-1R  IL-4R TNFR TGFR
-1 Interleukin 1 alpha 2
Interleukin 1 beta Interleukin 1 zeta 2.5 10 IL-10
IL-19 3
Jlanpingxie @ yahoo . com
3
13
Northern
IFN  TNF
IFN  TNF 2.25 4.21
IL-10 IL-19
3.73 IL-10 IL-10 IL-1 beta 2~3
IL-10 1/3 0.27 1L-1 beta 2/5 0.40
IL-10
-1 Intercellular adhesion molecule-1 TCAM-1 Thlt T
IL-10 IL-10
IFN-gamma T
IL-10 IL-8
I.-8 NF-kappa B -8 CXC
Mycobacterium avium
IL-10 Mitogen-activated protein kinase-MAPK MAPK
" C A 24h IL-10
IL-10 36h 3
IL-10 I1-10
IL-10 IL-10
IL-10R
IL-10R °
IL-19  IL-10 21% ' GM-CSF IL-19 1L-19
11.-20 STAT3

~STAT )
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Minimal promoter "’ IL-19 3.73 IL-19
IL-19
-4 Th2 Thl
1.4 -4
114 ® INF TNF 114
1 1.4 IL-4R
1 4R -4
IL-1beta 1 375
433 ®
U937 36h
THP1 12h
IL-11 IL-11R
IL-11R 1
IL-11R
NF-kappa B IL-8 IL-2 TNF  IFN
NF-kappa B 3 MAPK
MAPK1  MAPK9 2.32 3
3 TGF TNF IL-1 IL-19
IL-19
TLR
TLR2 3
IL IFN TNF  TGF
21
U937
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Differential Expression of Human Macrophage Genes Encoding Cytokines and
Their Regulatory Elements After Mycobacterium tuberculosis Infection

Xie Jianping' > Li Yao'® Yue Jun'* Xu Yongzhong' Wang Honghai'"
! State Key Laboratory of Genetic Engineering  Institute of Genetics School of Life Science
Fudan University Shanghai 200433 China
% Institute of Modern Biopharmaceuticals ~ School of Life Science ~ Southwest China Normal University ~Chongging 400715 China
3 United Gene Holdings ItD. Shanghai 200092 China

4 Shanghai Pulmonary Hospital ~Shanghai 200433 China

Abstract To investigate whether the genes encoding cytokines and their regulatory elements partici-
pated in the immune response to Mycobacterium tuberculosis infection. FExpression microarray was
employed to compare the avirulent strain and clinically isolated strains infection induced macrophage
cytokine differential expression. Results were cytokines IFN TNF TGF 1L and their regulatory el-
ements are involved in the immune reaction. 11.-19 was first reported to be involved in the anti-Mtb
immunity. Relative expression level of theses factors before and after infection were assayed too. The
data provides clues for further scrutinize the role of cytokines and related elements in the interaction
between Mycobacterium tuberculosis and host macrophage .

Key words Cytokines Expression microarray Macrophage U937 Mycobacterium tuberculosis
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