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M tuberculosis Somatic Antigen Specific CDS8+T cell Responses

in BCG—Vaccinated Subjects
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JDepamnent of Microbiology, Brain Korea 21 project for Medical Sciences, Yonsei University Medical Center,
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Background : The immune responses mediated by CDS+T cells are known to be significant in controlling M. tuberculosis
infections. In order to determine the role of cytotoxic CD8+T cells in the protective immune mechanism in latently
infected subjects, this study examined whether or not the cytotoxic immune responses of CD8+T cells specific to the
M. tuberculosis somatic antigens are induced in BCG vaccinated healthy subjects.

Methods : Cytotoxicity and IFN-y elispot assays were used to investigate the activities of CD8+T cells specific for the
thyAso-33 peptide epitope in circulating peripheral blood mononuclear cells (PBMC) from BCG-vaccinated HLA-A*0201 and

A*0206 subjects.

Results : The results indicate the cytotoxic and IFN-y immune responses of CD8+T cells specific for thyAso—ss were

induced in BCG vaccinated healthy subjects.

Conclusion : The cytotoxic and IFN-y responses by CD8+T cells specific for the M. tuberculosis somatic antigens are
induced in BCG-vaccinated subjects, and appear to be involved in the protective immune mechanism in latently infected
people against a M. tuberculosis infection. (Tuberc Respir Dis 2006: 59: 272-278)

Key words : CDS+T cells, cytotoxicity, M. tuberculosis somatic antigens

M B

e HAA Q1T oF 1/30] HaAte F74 5

9lon}, o] Foll A oF 1/10 Axrto] AA= W7

9] A3t 5o @90z 7\153% ol o 71T}l Kl
ol
‘_11__

REoofr K

[e]

o

o
- =

i
9
oo
o
o,
ox,
off
O
i,
g
o
o
iz ©
=,
&2

2 o= 2001:' OIMIEHE L Sk=0iH | (6-2001-0050)
o} IE =R IHoIA o7 (MI-0204-00-0146)0f]
ols}0i x| JEI°*°.

Address for correspondence : Sungae Cho, Ph.D.
Department of Microbiology, Yonsei University Medical
Center 134 Seodaemoon-ku, Shinchon-dong 120-749
Seoul, Korea

Phone : 02-2228-1831 Fax : 02—392-9310

Current address : Institut Pasteur Korea, 39-1
Hawolgok—-dong, Seongbuk-gu 136-791 Seoul, Korea
Phone : 02-3299-0322 Fax : 02-3299-0210
E-mail : scho@pasteur.or.kr

Received : Jun. 16. 2005

Accepted : Aug. 26. 2005

272

L AEZr Y] YJElE dolgled, wekd Mg A st
Aol ANE A= 7ol digh Aot
T AN &Aoo R dojuh= ReHANE
o A& Aol sl AAHm ey

Ad) ol thak AA|e BT 7] AdA JAaH o
U Agel o3t $AE BF T Alxy EH”H] =ol
o)k Mz uf 7] M RES- (Cell-mediated immune re-

=
sponses)©] F23 B3E s)Aolgtm Al g
53] IFN-y U TNF-a & Ao E71R1¢] #H] 9} 7}
el oiAAES] S35teS Yo7 CDA+T Al

dzs o) e, 2ol
O}A= CD8+T Al2e] A3 o] HEHANRG A9 F
SAE wWol &eA AL Ut CD8+T M E2ES IFN-y
9} granulysin®} 2 &<t (antimicrobial) &2 9]
H| 2 A A deds =Y 5 vk

o %o}\-]o] 1 %Ql— uJ—o]

S v ok AEe] % 371 Aol M5 CD8+T
AELe] QA T3 Hito] HuE=d|, 1 o2 g
29 Aol Ax Addel 543 CD8T AT



nag v ol Ee 29

= al
Fuzel v oA CDBT ALES A7
o]t

gkl Az o] Yojttha BauE ) on” ke
o] ¥o 9l Ak SolF(granuloma)oll = A3t
o 5o]#Ql CD4+T A2} CD8+T AEEo0] Ko
AoJA AAREE-S ZAgTh=E ATt Hto] Hal
S

Adlgte] EAshes Gl FoA GEHOE A
Euj) WS F T e g w42 4
o gk W kg9 Aol WalS st @A
of QlolA m-g- Faatek ol g 3 F8e] A7}
Adlgte] ERFgdEe] tiste] =3tE o] gont
20 Bao] mEd dAFgdE HES 584
o Jdo 4 grhs At Yo At o F
SolA HLA-A*0201° A|gk4Ql CD]+T A|Ee] &
4et g AA7IEe] Ao dAFgANA T4
HA=, A3 gka; Bk ofyet BCG oA ES 3
A7 M e A7)0 543 IFN-y & ]
3= CD8+T Al EEe] o] lojA Al 744
oA BEH 7]del #ofatal dvkar AAE vf 9l
o}, CD8+T A Ei [FN-y H#u]#nk ofja} E4w
A& st 2] HETHolN Fasg o
s SRR, 2 AFelA e dAR ol Adi
o] Ak ghAdof #olsl= thymidylate synthase T
A3} A EhAtel] Bed s hydrolase @ ol F&E o
= EAsks Fd2A 7l SHsH F=s= CD8+T
AL ES] 54%°] BCG AdHES & 1172 5o

A fmslo] g gobnid s
=

E3h g HE =7} oy 7}Xl t}2 MHC subtype®ll
ofsl] AAE = =, olES FA MHC super

Tuberculosis and Respiratory Diseases Vol. 59. No. 3, Sep. 2006

typeolekar Aol ght). shte] supertypedl £dk sub-
typeE-S =] Aol glo} e e =e) Ajte}
o] A% ME =2 T A Zol| A 5= glon o]y
3 A FEj= WAl ke e 4
ol7]% sH™ HLA-A%0201 typee HLA-A2 su-
pertypeol &3ah=dl Frolol Al EdkA BIHEE
HLA-A2 supertype®l 2:3}= subtypeoll:= HLA-Ax

0201 (2F 30%) 7 A%0206 (2F 15-17%)] 9lch. 1e]
2R 2 Ao AE HLA-A=02062 E8dhs 714
of TxF A% B Aol AMSH Ao Y

8710l E— ?'i CD8+T AEo] =4 W0l frE

Loh &

o7 thet : BCG “AT= & Ad4d9s elA
HLA-A#0201% R5-3hal 9l /1A 2% (N1, N2)3}
HLA-A#0206& B-f-8kaL 9li= 704 2% (N3, N4) ©]

A ExEHS AHFH AT (3% 1). Tuberculin PPD
(Statens serum institute, Copenhagen, Denmark) 7
AtellA 6 mm o] =719 AA FHRIw-E-S HERd
VS %A (PPDY) o2 F3ith

HLA-A & 24 : 7§41e] HLA-A 912 PCR-
SBT (PCR sequence based typing method) B <
2 gasat’, &, 7 Al Exg e Fejd
WY o A DNAE FEot31om, HLA-A 3 #kst
-E£-0] PCR primer set9} T ELE o]835ke] HLA-A
AR A 5

/\

] (exon 29} exon 3)& ZE3&}1L

Table 1. HLA-A molecule subtyping of subjects participated in the study

Subjects HLA-A type PPD test Age Sex
N1 AQ201/A-2402 +(14mm) 338(10) M
N2 AQ201/A<1101 +(10mm) 52( 1) M
N3 AQ206/Ax2402 —( Omm) 24(10) M
N4 AQ06/A<1101 +(20mm) 34(10) M

The HLA-A typing of each blood donor was performed by DNA sequencing analysis of PBMC. Four subjects expressing
gither HLA-A0201 or AQ206 subtypes were selected for this study. The subject was defined as being PPD postve () if a

hypersensitivity ~ skin  reacton with 2 T.U. tubercuin/0.1 ml

Seruminsitu) was 6 mm three days after the tuberculin

inection. In the PPD test, the number in parenthesis indicates the diameter of sweling reaction at the site of injection. In
the age description, the number in parenthesis indicates the age when the subject was most recently vaccinated with BCG.
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S A7) a1, streptavidine-alkaline phosphatase 3 4|
£ 9L 30 5k RAIA T IFN-y & #H] ek 7}
7te] NEES o] 9= FoR HAXA =,
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Figue 1. Oytotoxic T ocell responses from BCG vaccinated subjects expressing HLA-A<0201  subtype. PBMC  from

BCG vaccimated  HLA-A<0201
resimulated  with  ThyAsmss  peptidepulsed  autologous
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Figure 2. Cytotoxic T cell responses from BCG  vaccinated subjects expressing HLA-A0206  subtype. PBMC  from
BCG vaccinated HLA-A<0206 subjects (@N3, b)N4) were stimulated with ThyAsrss peptide for 1 week and rest

imulated  with  ThyAsp-ss  peptidepulsed  autologous  monocytes

cultured PBMC was tested on day 14 by >'Cr release assay.
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Figure 3. Enumeration of the frequency of the circula
ting ThyAsss peptide specific IFN-y secreting CD8+ T
cells in BCG vaccinated headthy subjects. An ex vivo
IFN-y elispot assay was used to quantify the frequency
of the dirculating ThyAwss specific  IFN-y  secreting
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