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Fig. 1. Secificity of the HLA-A2 HBV peptide tetra-
meric complexes. CTL clones or lines with specificity
as indicated were stained with HLA-A2 peptide tetra-
mers folded with the corel8-27 (Tc18-27), polymerase
575-583 (Tp 575-583) or envelop 335-343 (Te 335-43)
peptides and anti-CD8 mAb, and analyzed by flow
cytometry. The ecific peptide recognition of the dif-
ferent CTL lines was teded in standard chromium
release assays using HLA-A2 matched target cels pulsed
or unpulsed with the rdlevant peptide. Specific lysis of
pulsed versus unpulsed targets wes 25% for core 18-27
CTL lines, 11% for envelope 335-343 CTL lines, 15%
for polymerase 575-583 CTL lines a an ET ratio of 20/ L
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Fig. 2. Functiond characterization of tetramer specific cdls. PBMC from the HLA-A2+ acute
HBV patient was stained with the Tc 18-27 and anti-CD8 mAb. Double positive cells were sorted
by flow cytometry (A) and expanded in vitro (B) with PHA stimulation. Sorted and expanded
cells were anadysed by flow cytometry after gaining with Tc 18-27 and anti-CD8 mAb (C). These
cells were tested for their ability to lyse HLA-A2 positive target cells pulsed with core 18-27
peptide by a standard chromium relesse assay (D) or for r-IFN production after simulation with
peptide-pulsed target cells by intracellular cytokine staining (E).
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Fig. 3. Quantification of tetramer specific CD8+ cells in peripheral blood of patients with acute HBV. (A)
PBMC of acute HBV (14 HLA-A2 positive, 9 HLA-A2 negdive) were saned with HBV tetramers (Tc 18-27,
Tp 575-583, Te 335-343) and anti-CD8 mAb immediately after isolation. Five uninfected HLA-A2 positive
donors were dso tested. The number of tetramer secific CD8+ cdls was counted of 50,000 CD8+ cdls
analyzed. Dashed line indicates the cut off value of 305 cdculated as the mean (8.3) plus 4 SD (22.2) of
atotal of 27 determinations of tetramer specific CD8+ cdls from the 9 HLA-A2 negative patients with acute
HBV infecton andyzed. (B) FACScan dot plots of PBMC of 2 acute HBV patients (1 HLA-A2 positive, 1
HLA-A2 negative) stained with anti CD8 mAb and the HBV tetramers indicated. The numbers in the upper
right quadrants indicate the percentage of tetramer specific cells of totd CD8+ cells, calcuadted with CellQuest
software.
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Fig. 4. Longitudind quantification of tetramer specific populations. Serid determinations
of the number of tetramer gecific CD8+ cdls in 4 patients during acute HBV infection.
Tetramer gecific CD8+ cdls were caculaed as shown in Fig. 3. The time course
(in weeks &fter clinica onset) is shown on the horizontd axis. Serum transaminase levels
ae represnted by bars, and HBV serological status assayed a the same time points
is indicated at the botom of each plat.
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Fig. 5. Expanson of Tc 18-27 ecific CD8+ cells during the course of acute infection
and corrdaion with core 18-27 specific CTL activity. PBMCs purified a different time
points were stained directly with Tc 18-27 and anti CD8 mAb (fresh PBMC panel) or
stimulated with core 18-27 peptide. Cels were cultured for 10 days and then anaysed
both by flow cytometry (shown in T cdl lines panel) and by tegting for core 18-27
gpecific CTL activity with a chromium rddease assay & an E T rdio of 20 1 (shown
in Cytotoxic assay pand). Dot Plots shown Tc 18-27 specific CD8+ cdlsin lymphocytes
with live gate, with the percentage of tetramer specific CD8+ cdls out of total CD8+
cdls shown in the right upper quadrant of the FACScan dot plot profiles. The percent
lysis is shown for targets in the presence or asence of core 18-27 peptide. Serum
transaminase levels and HBV serologicad dtatus assayed at the same time points are

a0 indicated.
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Fig. 6. Phenotypic andysis of Tc 18-27 specific CD8+ cells during acute HBV infection. Fresh
PBMC obtained during acute HBV infection were andysd by three colour flow cytometry using
the PE-conjugated Tc 18-27, Cychrome-conjugated anti-CD8 and the following FITC conjugated
mAb: anti-HLADR, anti CD38, anti CD62L, anti-CD45RA.. Dot Plots in Fig. 6A show data after
gating on CD8+ T cells. Percent of HLADR+ or CD38+ cells out of Tc 18-27 gecific CD8+
cells are indicated in the upper right quadrant. Fig. 6B show a summary of the phenotype of
Tc 18-27 specific CD8+ cdls at different time points. The percentages of HLADR+, CD38+,
CDE2L + and CD45RA+ in CD8+ Tcl18-27 cdls were cdaulated with CdlQuest softwere.
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Abstract

Direct quantitative analysis of hepatitis B virus-gpecific CD8+ T lymphocyte
with tetrameric HLA class |-peptide complex

Chun Kyon Lee

Brain Korea 21 prgect for Medical Science
The Graduate School, Yonsel University

(Directed by Prdessor Kwang Hyub Han)

Cytotoxic T cels have been suggested to be responsible for lysis of hepatitis B virus
(HBV)-infected hepatocytes and control of virus infection. The frequency, kinetics, pheno-
type, and cgpacity for clond expanson of circulating HBV-specific CD8+ cells were
andyzed directly in patients with acute HBV infection to clarify ther pathogenetic role.
Three HLA-A2 peptide tetramers able to visudize HBV core, envelope, and polymerase
epitope- secific cytotoxic T lymphocytes were synthesized and used for flow cytometric
andysis of antigen-gpecific populations.

The results obtained were as followed,;

1 HLAAZHBV peptide tetramer binds only to peptide specific cytotoxic T lymphocyte.

2. HLAA2/HBV peptide specific cdls are functionaly able to lyse target cell and produce
cytokine.

3. HLAA2/HBYV peptide specific cells are easily detecteble in the peripherd blood of acute
HBV patients.

4. CD8+ T lymphocyte specific for core are found a a higher frequency than those
ecific for envelope and polymerase in mogt patients with acute HBV.

5. The number of HBV-gpecific CD8+ cdls is highest during the dinicaly acute stage
of infection and decreased after recovery.

6. HBV-gpecific CD8+ cdls express an activated phenotype and have an impaired
capacity to expand in vitro and to display cytolytic activity in response to peptide stimulation
during the acute clinical stage of diseese.

7. Recovery of these functions was observed when the frequency of tetramer specific
CD8+ cdls decreased, coincident with a progressive decrease in their expression of
activation markers

This study provides the first ex vivo evidence that the highest frequency of circulating
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HBV-specific CD8+ cdlls coincides with the dinicdly acute phase of hepatitis B. These
cdls exhibit an activated phenotype with limited further proliferative cgpacity that is restored
during recovery.

Key Words: Acute B vird hepatitis, HBV-gpecific cytotoxic T lymphocyte
Tetrameric HLA dass |-peptide complex
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