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Background: Culture filtrate proteins secreted by mycobacteria are thought to play an important role in inducing
protective immunity and to develop new methods for diagnosing tuberculosis.

Methods: A culture filtrate protein of M. avium that was strongly reactive with goat antiserum against M. intracellulare
was constructed. Its homologous protein (TB-14) in M. tuberculosis was cloned, expressed and purified. The inductions
of IFN-y stimulated with 10 ug of TB-14 recombinant protein and 10 pg PPD were estimated by using whole bloods
from seven PPD (-) subjects, seven PPD (+) healthy volunteers and nine tuberculosis patients.

Results: M. avium culture filtrate protein was confirmed as a hypothetical protein that was termed contig 116. A novel
14-kDa recombinant protein (TB-14) of M. tuberculosis was composed of 148 amino acids, including 30 amino acids of
the signal peptide, and it showed 78% homology with M. avium. In the PPD (+) healthy volunteers, recombinant TB-14
protein strongly induced the secretion of IFN-y in whole blood cultures.

Conclusion: These results suggest that TB-14 recombinant protein might play an important role in inducing
cell-mediated immunity against tuberculosis. Furthermore, TB-14 protein antigen and its antiserum will be available
for the development of new diagnostic tools for tuberculosis. (Tuberc Respir Dis 2006; 61: 239-247)
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HoA3o] ARgE = Mycobacterium tuber—
culosis H37Rv (ATCC 27294), Mycobacterium
H37Ra % Mycobacterium avium LR114FZ TH9 4
AWIA(TH9 broth, 0.05% Tween 80, 2% Bacto
Middlebrook ADC enrichment)ell A 37C, 2-3 F7F
218 wjeksto] ARg-akSiTt

2. Mycobacterium avium H{¥ O{TIULY M{22 &
O| CHHA 7

M. avium LR114F w#59] v of 2ol ] Eo] o
WA 7S s AFeE gEHS Wallis Zg
(UMDN]J, USA) 255 A& ottt 5 @iol 4o}
A= Mycobacterium intracellulare & WS A&
St U M. intracellulare "% o2t o2 71 HF
ko] wrEoZ ¥ A (goat antiserum)SE M.
avium W< o Z Yo EulE M. avium o] A
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A4S M. tuberculosis M 13}
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3. Z&O| chromosomal DNA F&2

. a8

A wjE ATS 0TAA 208+ A g
o5 3000 rpmelAl  20:E7F 9 FHAEAEA
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N-lauroyl sarcosine / 0.15 M 2-mercaptoethanol) 2}
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go] 65T 3087 W A7l F phenol
chloloform : isoamyalcohol 2} RNase A (50 ug/ml)
Ao 9)s] DNAE F=3F3it

4.4
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Figure 1. Western blot of culture filtrates of M.
tuberculosis(TB) and M. avium(AVI) using M. intra-
cellulare antiserum. Left two lanes; antiserum before
pre-absorption with M. tuberculosis culture filtrates,
Right two lanes; antiserum after pre-absorption.

teria®] & SWHAI WSt FA S AAS H
Al &Yt western blotol A= M. avium W% of 2} <o
A B et A weeke
tHFigure 1, right lane).

Figure 2. Simultaneous two color protein stain (red)
and western blot (blue) following preparative IEF and
2-D gel electrophoresis of M. avium filtrate.
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Figure 3. The amino acid sequences of three homologs.

M 1 2 3 4 5 6 7 8

After Prep Cell purification
B nrnernpyea b

Figure 4. Expression of 6His-tagged TB-14 protein was induced with T mM IPTG. Proteins were visualized by
Coomassie stain. M: marker, 1; flow-through, 3: wash, 3-8: TB-14 elutes(left). After Prep Cell purification, only
single protein bands are shown around 14 kDa (right).

6-Hiso] o] 9l+=d anti-His antibody(Qiagen)Z PAGEZ o] §3}o] oAts & etz wi= 2 3lol&hel
o83 colony blotting &= A% T d5 Enjst o e i el e e e dAES ¢
= Y49 E coli FEE FES 7 Ul A3] A A7) Y8l Prep Cell 4*|(Bio-Rad)Z ©]-&

20L o]Ae] LB-kanamycin(25 pg/mé)-ampicillin 3l continuous elution electrophoresisE A| 3 3Fe] 2k
(100 pg/me) AAiANAN ZFwE FAY E coli 14 kDa9] @ Wl A zg dwlds =4 2y &
pellet2 8M urea® #2]3F 5 Ni-NTA chroma- 4 9l Atk Figure 4). Detoxigel affinity column< %
tography S ©]-&3}9 10 mg |49 6-His tagged 3} A171 TB-14 A3 A8 4 unit/mg v|7He] of
TB-14 A= duds &5 st SDS- v WSALPS)S 23staL o] F3H A Ze|y
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IFN—-y production

500
OPPD
400 WmTB-14 |
£ 800 |
>
e 200
100

TB patients

Figure 5. The concentrations of IFN-y induced by PPD and TB-14 recombinant protein in the supernatant of diluted
whole bloods from PPD(-), PPD(+) healthy volunteers, and TB patients.
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