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Cell-mediated immune response (CMI) is a major immune protective mechanism against tuberculosis (TB) infection.
Among several components involved in CMI, recent studies suggest that CD8+ T cells are important in controlling TB
infection. In our previous report, we defined four Mycobacterium tuberculosis (MTB) derived epiotpe peptides specific
for HLA-A*0201-restricted CD8+ T cells. These four peptides are PstA17s.43, ThyAsq.as, RpoB 7135 and 85Bs.03. In this
study, these epitope peptides specific CD8+ T cell responses in tuberculous pleurisy were investigated using ex vivo
IFN-y elispot assay and intracellular IFN-y staining method. As a result, we observed these epitope peptide specific
CD8+ T cell responses are induced in all three patients with tuberculous pleurisy suggesting that CD8+ T cells are
involved in protective immune mechanism against MTB infection in tuberculous pleurisy. However, the CMI to
mitogens and MTB antigens from pleural fluids of patients with tuberculous pleurisy does not seem to correlate with
that from peripheral blood, although the sample size is too small to make any conclusion. In sum, the MHC 1 restricted
CD8+ T cell responses seem to be induced efficiently in the pleural fluids, at the site of TB infection, in which the CMI
is actively induced. In addition, these experiments suggest that MIIC T restricted CD8+ T cell mediated immune

responses are also involved in protective mechanism against MTB infection in extra-pulmonary TB.

Key Words: CD8+ T cells, Tuberculosis (TB), Mycobacterium tuberculosis (MTB), Tuberculous pleurisy, Pleural fluid
mononuclear cells (PFMC), Cell mediated immune response (CMI)
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reactive nitrogen intermediate (RNT), nitric oxide (NO), O, &
& THIEk] AIE el Aeks A SolA dvt
(Chan et al.,1992; Macmicking et al., 1997). 53] CD4+ T A
I (type DS CDS+ T AM2Eol] 98 [FN«yS] #H]7) 2%
ARG 7P T3 a4 Fglo]l B vl

25 o] &3 APAAN A FHEAT (Flynn et al., 1993;
Newport et al., 1996).

FH o= MHC class I 3ol ol3] A3 w= sk
718 QIA3lE CD8+ T AIE H3F IFNwyo] #u)9}

71dell efeliA ddiatol HAE A 1 Ske] A
s FY g AUtk Ao Barw v v} (Stenger
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Table 1. Demography of the study subjects participated in this study

Patients Age (Sex) Group Cavity HLA-A type
P1 17 (M) Tuberculous pleurisy - A*0201/A%0207
P2 80 (F) Tuberculous pleurisy - A*0201/A*1101
P3 55 (F) Tuberculous pleurisy - A*0201/A*2602

The HLA-A typing of each blood donor was performed by DNA sequencing analysis of PFMC. Three subjects expressing HLA-A*0201
subtype were selected for this study. HLA-A typing was performed by DNA sequencing of a1 & a2 domains in HLA-A gene

5] grashe slo] w2 melolA Hag v 9ok
(Behar et al,, 1999). #}-$-2 Ed|A CD8+ T M¥EL} By-
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Table 2. Peptide sequences tested in this study

Peptide name Source of peptide Site Amino acid
sequence
PstAlys.; Phosphate transport SLYFGGICY
permease protein A-1

ThyAsp.3z Thymidylate synthase RLPLVLPAV
RpoBi57.135 RNA polymerase-f3 subunit MTYAAPLEV
85B15_23 Antlgen 85B LMIGTAAAV
Flusggg Influenza virus matrix protein GILGFVFTL
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HLA-A F+3A}#-50] PCR primer set?} 5 &4E ©]
4351o] HLA-A 21212 T2 5-9) (exon 29} exon 3)E
ZZ3}31 BigDye Terminator Cycle Sequencing Kit (Applied
Biosystems, Foster City, DA, USA)2} DNA A58 7]4 <4
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immunosorbent assay
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Fig. 1. IFN-y responses to mitogens and MTB antigens in pleural fluid mononuclear cells (PFMC) or whole blood cultures from tuber-
culous pleurisy patients. Whole blood cultures (A, B) or PFMC (C, D) from three tuberculous pleurisy patients were stimulated with mitogens
(PHA 10 pg/ml or ConA 5 pg/ml) or MTB antigens (PPD 10 pg/ml or CFP 10 pg/ml) for 5 days. Subsequently, the supernatants were
collected and assayed for the determination of the amount of IFN-y released.
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Fig. 2. CD8+ T cell mediated immune responses to MTB specific epitope peptides in TB pleurisy patients using ex-vivo IFN-y elispot
assay. Enumeration of peptide-specific CD8+ effector T cells in pleural fluid mononuclear cells (PFMC) from three HLA-A*0201 patients
(A-C) with tuberculous pleurisy was performed using ex-vivo IFN-y elispot assay. The mean levels (£ SD) from three patients are represented
in the graph (D). A total of 5X10° PFMC (CD4+ T cell depleted PFMC) were stimulated for 48 hrs with each peptide for the detection of each
single cell producing IFN-y. Results are expressed as a mean number of SFCs (spot forming cells) per 5<10° PFMC. The frequencies of the
SFCs were calculated as number of spots per 5<10° PEMC afier subtracting the number of spots in unstimulated PFMC.

PstAl7s 5 ThyAso.3s . RpoBizrizs 85845 25 Fluss 55
0.2206 0.1896] | RECTI 02198 1696

IFN-y

2698

cDs

Fig. 3. IFN-y intracellular staining of STCL (short term cell lines) generated from PEMC of a TB pleurisy patient expressing HLA-A*0201
subtype. The STCL from each tuberculous pleurisy patient was generated by the stimulation with each peptide (PstA 17553, ThyAso s, 85Bys.03,
RpoB»7.135 and Flusge) for 10 days. Subsequently, the STCL was re-stimulated with autologous EBV line pulsed with each peptide to
perform intracellular IFN-y staining. After overnight incubation, STCL was treated with brefeldin A and stained with IFN-y, CD3+ and
CD8+ specific monoclonal antibodies labeled with PE, PerCP and FITC, respectively. The frequencies of the peptide specific IFN-y
secreting CD8+ T cell population were measured from the CD3-gated lymphocyte population. A representative data from P3 is shown.
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