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ABSTRACT

Background: The protective immunity against tuberculosis (TB) involves both CD4+
T cells and CD8+ T cells. In our previous study, we defined four Mycobacterium
tuberculosis derived peptide epitopes specific for HLA-A*0201 restricted CD8+ T cells
(ThyA3o_33, RpOB127_]35, 85B15_23, PSI‘A175_83). In this study, we investigated the immune
responses induced by these peptide specific CD8+ T cells in latently and chronically
infected people with TB. Methods: We characterized these peptide specific CD8+ T
cell population present in PBMC of both TB patients and PPD+healthy people using
IFN-velispot assay, intracellular staining and HLA-A2 dimer staining. Results: The
frequency of peptide specific CD8+ T cell was in the range of 1 to 25 in 1.7x10°
PBMC based on ex viwo IFN-V elispot assay, demonstrating that these peptide specific
CD8+ T cell responses are induced in both TB patients and PPD+ people. Short
term cell lines (STCL) specific for these peptides proliferated zz vitro and secreted IFN-Y
upon antigenic stimulation in PPD+ donors. Lastly, HLA-A*0201 dimer assays indicated
that PstAlssss specific CD8+ T cell population in PPD+ healthy donors is
heterogeneous since approximately 25~33% of PstAls=ex specific CD8+ T cell po-
pulation in PPD+ healthy donors produced IFN-V upon peptide stimulation.
Conclusion: Our results suggest that MHC class 1 restricted CD8+ T cell mediated
immune responses to M. muberculosis infection are induced in both TB patients and PPD
+ people; however, the CD8+ T cell population is functionally heterogeneous.
(Immune Network 2003;3(3):235-241)
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Table I. HLA-A molecule subtyping. The HLA-A typing of each
blood donor was performed by DNA sequencing analysis of
PBMC. Six PPD+ donors had the A*0201 subtype. Four TB
patient's HLA-A types were also determined by DNA se-
quencing

Normal TB patient

donots HLA-A type donors HLA-A type
N1 A*0201/A*1101 TB1 A*0201/A*1104
N2 A*0201/A*2402101 TB2 A*0201/A*2402
N3 A*0201/A*1101 TB3 A*0201/A*2402
N4 A*0201/A*31012 TB4 A*0201/A*2601

N5 A*0201/A*3001
N6 A*0201/A*3303
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Figure 1. Ex-vivo IFN-Yelispot assay as used to quantitate the
frequency of circulating epitope-specific IFN-V secreting CD8+
T cells in HLA-A*0201 PPD+ donors (N1-N5). Frequencies of
four different M. tuberculosisderived epitope specific CD8+ T
cells were determined in PBMC of HLA-A*0201-PPD+ donors
using ex-vivo IFN-V elispot assay. Results are expressed as the
mean number of SFUs per 1.7 x 10° PBMC. P1: "PstA1" amino
acids 75-83 from phosphate transport system permease protein
A-1, P2: "ThyA" indicates amino acids 30~38 from thymidylate
synthase, P3: "RpoB" amino acids 127~135 from RNA
polymerase-beta- subunit protein, P4: "85B" amino acids 15~23
from antigen 85B and P5: "Flu" indicates amino acids 58 ~66
from influenza virus-A matrix protein as a positive control (18).
"SFUs" indicates spot forming units for IFN-V elispot assay.
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Figure 2. Ex-vivo IFN-Velispot assay as used to quantitate the
frequency of circulating epitope-specific IFN-V secreting CD8+
T cells in HLA-A*0201 TB patient donors. Frequencies of four
different M. tuberculosis derived epitope specific CD8+ T cells
were determined in PBMC of HLA-A*0201-TB patient donors
(TB1-TB4) using ex-vivo IFN-Y elispot assay. Results are ex-
pressed as the mean number of SFUs per 1.7x10° PBMC.
Peptides numbers (P1-P5) correspond to the designation in
Figure 1.
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Table II. Characterization of TB patients. Each TB patient was
diagnosed as pulmonary tuberculosis and the disease severity was
graded as mild, moderate and severe

Patients Age Sex Severity MDR-TB
TB1 40 M moderate No
TB2 37 M mild No
TB3 29 M mild No
TB4 30 M severe Yes
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Table III. List of epitope peptides used in this study

Peptide Source' of Site AA. Length
name peptide sequence

Thymidylate

ThyAso.38 ’ 30-38 RLPLVLPAV 9
synthase
RNA poly-

RpoBi27.135 . 127-135 MTYAAPLFV 9
merase-fisubunit

85B15.23 Antigen 85B 15-23 LMIGTAAAV 9

PstAls.gs Putative phosphate 75-83 SLYFGGICV 9

transport system
permease protein A-1
Influenza virus
Fluss g6 58-66 GILGFVFIL 9

matrix protein
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Figure 3. Intracellular IFN-V staining for HLA-A*0201 restric-
ted peptide reactive CD8+ T cell population in a HLA- A*0201
donor. STCL from donor N5 was stimulated with each peptide
overnight (PstAl, ThyA, 85B, RpoB and Flu). Eight to ten hours
later, cells were stained with IFN-v and CD8+ specific mono-
clonal antibody labeled with PE and FITC, respectively. Peptide
specific IFN-V secretion from CD8+ T cell population of STCL
was observed. Flu peptide was used as a positive control and
nonspecific peptide was used as a negative control. The ex-
periment is representative of intracellular IFN-Y staining assays
using six donors' STCL.
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Figure 4. Intracellular IFN-V staining and HLA-A*0201 dimer
staining for PstAl7sg; specific STCL generated from donors, N4
and N6. PstAlssgs specific CD8+ T cell population in STCL
generated from PBMC of HLA-A*0201 donors was detected by
IFN-y intracellular staining (A) and HLA-A*0201 dimer staining
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<ol Foslar k= Ao E HE 5 Al
Qreh(14-17). BE3F 2gqke Aol EAlfsl= EHldt
A (secreted antigen)] A ol] T3 A7) X FE o] &
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of gt & 2479 54l ¥ @ AFE T3}
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