The agglutination test was compared to conventional
ELISA method” and a population based study was also
conducted in highly leprosy endemic of South Sulawesi,
Indonesia. The seropositivity rates in the population
using agglutination test was 32%, and that using ELISA,
was 30.8% (PGL-I, IgM)®. A simple and fast dipstick
assay based on PGL-I antigen, was later developed, for
detection of antibodies to Mycobacterium leprae, which
could also identify patients with a risk of relapse . The
assay was further modified to ML flow test (available
from KIT Biomedical Research, Amsterdam), to clas-
sify leprosy patients and identify contacts with high risk
of developing leprosy !%. But there are still limitations
to the use of PGL-I as antigen and there is a continued
necessity to look for better tools to detect leprosy. Al-
though various antigens of M. leprae have been studied
to date 'V, but due to cross-reactivity to other environ-
mental mycobacterial antigens, their use has been lim-
ited. Recently, completion of the genome sequence '2
has led to efforts to identify M. leprae specific proteins
and peptides to detect PB patients by measuring the IFN-
y production by lymphocytes '3

The major membrane protein-li of
M. leprae, its purification and utility in
diagnosis

We have previously identified Major Membrane Pro-
tein-1II (MMP-II) from the cell membrane fraction of
M. leprae, as one of the antigenic molecule capable of

Fractions W

activating both antigen-presenting cells and T cells '4.
Antibodies from PB leprosy patients reacted to a num-
ber of bands separated by gel chromatography
(Superose) and SDS polyacrylamide gel electrophore-
sis. One of the bands, which reacted to the sera, was
determined to be MMP-II by N-terminal sequencing of
the protein.

MMP-II was originally identified from M. leprae as
a major native protein, and was recognized to be identi-
cal to mycobacterial bacterioferritin '*. Purification of
MMP-II by reverse-phase chromatography, revealed a
large molecular mass of 380 kD, which has a
ferroxidase-center residue. Homology search on the
nucleotide database of mycobacteria, revealed that
MMP-1I was conserved among M. leprae, M. tubercu-
losis and M. avium. The percent homology at the amino
acid level is about 86% among them.

In order to see the utility of MMP-II antigen in se-
rodiagnosis, the protein was purified as a fusion pro-
tein with maltose binding protein. The MMP-II gene
was PCR amplified from M. leprae chromosomal DNA
and cloned into Escherichia coli expression vector
PMAL-c2X (New England BioLabs), and transformed
into E. coli. The protein was affinity purified to almost
homogeneity using an amylose column and maltose for
elution of bound protein (Fig.1).

Then the purified MMP-II protein was used to de-
tect the antibodies in leprosy sera by a sensitive ELISA
method which was conducted as follows. Ninety-six well

plates (Immunosorb, Nunc) were coated overnight, with

v (KD)
= 206.6

MMPI fusion

54.6 protein (64 kD)

37.4
29.6

9.0

Fig. 1 Purification of MMP-II protein from £. co/.
The lysate was purified using amylose column, eluted with maltose
and analyzed by SDS-polyacrylamide gel electrophoresis, Coomassie
blue staining (W:lysate before purification, M: mol. wt. marker.).
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MMP-II at a concentration of 2 ¢ g/ml in 0.1M carbon-
ate buffer (pH 9.5). After blocking, the plates were
washed with phosphate buffered saline containing 0.1%
Tween 20 (PBST), and human sera (normal or patient's
sera) diluted 100 times was added and incubated at 37
C for 2 hours. After washing with PBST, biotinylated
anti-human IgG was added at a concentration of 1:3000
and incubated for 1 hour. The plates were incubated with
reagents from an ABC Kit (Vector Lab) for 30 min. After
washing with PBST, the substrate solution consisting
of 0.2 mg/ml of ABTS (2,2'-Azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid)) and 0.02% H:O:
in 0.1M citrate buffer was added until the blue color
develops and the optical density (OD) was measured at
405 nm using a spectrophotometer. Preliminary test in-
dicated that MB patient sera showed high positivity.
Since Serodia leprae® kit could rapidly detect anti-PGL-
I antibodies, we evaluated the antibody levels to PGL-I
and observed that significantly lower number of MB
patients and PB patients could be detected, compared
to that observed by using fusion MMP-II as antigen.
The results indicate that significantly higher number of
both MB and PB patients could be detected by using
antibodies against MMP-II as a marker.

Conclusion

This report indicates that serodiagnosis using MMP-
II could contribute to the detection of MB as well as PB
leprosy patients, in combination with other diagnostic
methods. Further study is pursued to evaluate its effi-
cacy in developing countries, where environmental
mycobacterial infections are more rampant, with larger

number of samples.
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WCIRBUE R R T2 SEEERICRNZET 5720
PWICIRFE 00 . FORBHEIIHBEOEREY
M35, FEMHEMEIERRAEIL. JIBEEIEDR20
-30%% &, EDT70-80%%% M. avium com-
plex (MAC) BEETHY., 8 ~25%H M.
kansasii, &Y % M. fortuitum. M. szulgai. M.
scrofulaceum ASERBE TH 5 Z LB ST
52 o M kansasitd. FEREMETH 5 M. gastri&
EERHAPREETH Y, BOIPOEEFEIETIZE
BIBHEZNZEPHONT WS, T, WMEOD
BINERED-O, BN E T 5 BETEBOKRE
2iTo7z, BRE#HL LTiE, BRENTHSL S
& BRIZBWTRESNRTWAZ L, DFEHE
% B HBOTERICBOTLEIBEFEINTH A
CEREHEIZ, ARINTVWEHA LMBEOL
TEREFOEBIRE %217V, DNABE Oinitiation
WKHE5T 5dnaAEBRNZ HEHEETFHEHEE L
720 PCRIZIZ & D 2THERR O EMEZ FHEEB%
BIEL., HEEFOBTZITo 720 TORHE,

200bp & Y LIFEBICHEVIEEHEBITICLEADS
T, RERBEEC—oNZ A — 2K L.

EREFAUGRE L SHIPTETHo 72 (K1) o

T/, FEEGTCIAENIEEE ShHM
ulceranst M. marinum. M. avium& M.
intracellulare® L CM. kansasii& M. gastri® &
B OEBEATRENT2e ZORFIZEICLE
BEFEEEANORH T A7z, BfnFHEIIEER.

PCREV—IRIITH 525, BHEZIRERHEEZ
PEEXL, ¥ REICBVWTREEEDOER
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HOMRELEL SNE, BFE, —EOEREICE
W IR UG ASE O SRE R T HIRE ORI
HHM, £DO—D2TH 5Loop-mediated isother-
- mal amplification method (LAMPE) 39 ~OI&
B %47 -7 LAMPER, 60T H565C DIEIRIC
BWT3050 5 1 KEHE O KIS % e 2448 3% Bst
DNARY A —VBIZL YR EEDL, 794
~—L LT, 6BEBLIVBRENSL4EBDOTS
A= HV57:0, EFICEHVFREEZRL,
WIBEY DN, T ¥4 ¥ - a VESIZX A
RELRRLET B, 720 AN Y EOPCRIUGHE
EMEOREL VW EH b, BIELER
YIENDISHIERA BN TWB5-7 o M. kansasii
E M. gastriDEHLAMPEZ LT 5 7-%, ¥fE
DTIA—Ly FERE L72#ERdnaKan328
& UdnaGass83 77 4 v —t v b @EH L7z, W
TS5 4w -y ik, 26 MBHESY / A
DNA200pg% AWV T b HIRIZERD b h o 72,
72, LAMPHIREYIE. ZOfFRBEIEFEBRAIIC
FETHH—HIRERT A PLEIZX Y M.
kansasii T3 Nae 112 & ¥ 100bpd & Uf93bpiz. M.
gastriTld, HaelIllZ X ¥ 123bp3 & 0%98bp & E1E
Shi-EYZRL, 774 <—ty MOfEEE
HEIEEER Lz, 72, MBEREL LTE. &8
&, S00HRODNADHIRATWETH o728

M. gastri
M. kansasii

M. marinum
M. ulcerans

100

M. chelonae 100
M. abscessus

M. microti
M. triviale M. bovis

LAMPEIZ & % 5 WEE T FEIEE

LWEIE, B K FIET b M. kansasiie M.
gastrib I8 L), HOFENEEILL S, dnaA
Fe5 % 202 L72LAMPEORA T, B ORI
EAL0IY X N ED LT ERHELRD o127
. EHERTE LTCRLEPESI2:8IRL 72,
RLEPEEFIE, 50075 1,000bpA 6 A4 DR L
BRYTHY, ¥4, 73V, 4V F, BREH
REWD O VESEERICRE SN TS, 203
E—HCidME2H Y. —FD 7% Thaib38kD27
TP OLEVWTNHDI7TIE—LRRICX Y o
E—HOBOHPHRE SN TV AEL0 . KEF %23
2, BRHEOTS A v—ty bERELLER. lep
154-41 75 42—ty & BIR L7, HIBEY
&, Beni2 & b, FHEE7:131bp & 93bpllHEE
L (W2) . HERE26BED S/ LADNATIL, #
BEWIZD LN, SVEHBFENTHLI LR
RENT. T/, HMEHERE T, 305D X
D, BVWHE4 ./ ALADNAS a¥—F CHIETEET
Holze HEBHRE LTITo72. Nested-PCRIEW
TiE, H3REMORUCKRICE D, ¥ ADNA1
I —DOREEETHo7 (K3) o KIZ, &H

HABERIC L B BIRERE 0720, HAER, &

M. africanum
M. tuberculosis

100 M. xenopi

M. leprae

M. szulgai

M. terrae

M. fortuitu M. nonchromogenicum
M.phlei M.simiae
M. parafortuitum M. scrofulaceum
M. gordonae M. malmoense
M. vaccae g M. intracellulare
M. smegmatis M. avium o1

1. MERE27iEdnaABB A ECOI & &I L 2 REEH
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B, 4> FAYT7TEESBERZHERL, wTho
BRICB VT L IIBHTIEETH o 720 LAMPIEL,
ZOHEIEREL VERLEBEOERDFEL. BAIK
BRI X BRI, BROEERFBYRYT| XGRS
MDY, FEEIEMLFREELELL, B2
DEBRELZIZELBLrRLV, ZODME B
% & LT, Fluorescent Detection Reagent (Z:HF
%) HWz, RISHORSHICIRML. EY
PELEIND LRIEY & ORIBIZ & 0 BRI RS
W&y, BELRLITRE. BELZSTEEER
L. Fa—T72RETH 2L ERHUENEDS
N5,

Ben |

500bp

100bp

2. LAMPEIC & 3 5 WEB R THEIBEY R UFIBRES
FUEREYOERIKENE.

LAMP;%
M 100 10 5 1 0.1 DW
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Development of rapid and simple genomic diagnostic method
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To develop the rapid and simple genomic diagnostic method, we analyzed the partial dnaA sequence of 27 myco-
bacterial species. The partial dnaA sequence could distinguish M. kansasii and M. gastri. Based on this region and
RLEP sequence of M. leprae, we established the loop-mediated isothermal amplification method (LAMP) to detect
each species. The LAMP method for M. kansasii and M. gastri, could detect 500 copies. Five copies of M. leprae
genomic DNA could be detect in 30min. To simplify the sample processing, the LAMP assay was performed with
FTA filter paper. M. leprae bacilli were applied on filter paper that lyses bacilli and bound DNA, eliminating sample
centrifugation and extraction procedures. Assays of number standards showed reproducible detection rate 50 bacilli
of M. leprae. Thus, The LAMP assay combined with FTA card has the advantages of rapid and simple detection and
provides a practical, economical, and specific method for the diagnosis of M. leprae and NTM infection.
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