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ISOLATION AND CHARACTERIZATION OF MYCOBACTERIAL LIPASE INHIBITOR
FROM CULTURE FILTRATE OF MYCOBACTERIUM TUBERCULOSIS H37Rv

Katsuhiro KIYOTANI¥*, Hiromichi TASAKA, Fumiaki TSUKIYAMA
and Yoshiyasu MATSUO
(Received for publication June 11, 1983)

Production of mycobacterial lipase inhibitor (MLI) in the unheated culture filtrate of
Mycobacterium tuberculosis H37Rv and its purification and characterization were studied.

The activity of MLI against lipase prepared from guinea pig peritoneal macrophages was
measured fluorimetrically. Production of MLI reached the maximum level six weeks after
incubation at 37°C on a modified Sauton liquid medium. Purification of MLI was performed
by successive procedures with ammonium sulfate saturation, ion-exchange chromatography and
gel filtrations. Four MLIs (MLI-1,2,3 and 4) were finally isolated. The molecular weights were
estimated to be 150,000, 62,000, 29,000 and 600,000, respectively, by gel filtration on a
Sephacryl S-300 column. All the MLIs were resistant to heating at 100°C for 20 min in boiling
water, to treatment with butanol or Streptomycin, whereas they were sensitive to proteolytic
enzymes such as trypsin, pronase and protease. The results obtained from gel filtration on a
Sephadex G-200 column and preliminary SDS-polyacrylamide gel disc electrophoresis strongly
support the idea that some of these MLIs would be aggregates composed of similar poly-
peptides.

The activity of MLIs against lipase from guinea pig peritoneal macrophages was more
pronounced when 4-methylumbelliferyl (4-MU)-oleate was used as a substrate than 4-MU-
palmitate or 4-MU-elaidate as a substrate. MLIs acted little against lipase preparations from
human peripheral blood leukocytes, guinea pig polymorphonuclear leukocytes and mouse
peritoneal macrophages, and none of other lysosomal acid hydrolases such as acid phosphatase,
B-glucuronidase, N-Ac-B-glucosaminidase and N-Ac-8-galactosaminidase prepared from guinea
pig peritoneal macrophages.

Keywords: Mycobacterial lipase inhibitor, Lysosomal =X ) e—iEHEEWY, )YV
enzymes, Guinea pig peritoneal macrophages —LEEE, TLEy NEEeIw T —Y

* From the Department of Bacteriology, Hiroshima University School of Medicine, Kasumi 1-2-3, Minami-
ku, Hiroshima 734 Japan.
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FEB XS 2 in vitro DRI, FOEWIENE
TER 20 L CoOBBERSIRIIB OB S E < 2 555
LT 395 54 Kondo 52935 L f Kanai 5912 &
2T, in vivo (2B T HREEEOREIC L EEAMIED
PRHERC IR & 0 BB L 2o U R R S AREGER Y, A b
DE 7B L BPREREZRATERL 5 2 Wk
Wk sz EHEEEN, 0BRSSO
BEBRRIC BT 2 IRESBERORTEEOEREE IR
BN,

FoEIL, BEEEMRICAESINEZE») Y Y —
LICE EN B2 ORBEMEWE IR BB R &
L3INBIZL bbb, AEANTERL, BETS
BIEIC IR S B Ao ) v Y — 28R L DM
T, BRERZBHT LML 20EMORFHNET
DOTIRLEEZ, ZNABHAL»ICTLIE%H
BLTEL,

ZOFER, T F Tl b AGEKE Mycobacterium
tuberculosis H37TRv HROBERIER P LD, LT +
Bk 7 B-glucuronidase {% 14 # non—competitive 12 5%
¢ BHE9 %B-glucuronidase inhibitor(8GI)% 435k | ©
8L 727, GLIZ, ENEy P~ 27 7 —2(GP
~PM¢s)? Candida parapsilosis (2 ¥+ % 058 PN &
TERICHHIEICER L 2200, ) vV Y — BRI EW
BB B W THOBIEIZAFICIERL 5 5
REMED B B Z L HTREE N2,

ZZTEIZ, HIBEERSEBOEERIEEL DD
BREDBECEELREZ2ET 2L E2 5NLFES
REROLEWE2REL 225, RL LSS
EEREPIZ, GP-PMes HED Y 1 —12xT 558\
BREEHEDZO SN2, 2L, Bl BGI LI &%
LK+ T&H 5 DT, Mycobacterial lipase inhibitor
(MLI) & #ftir729,

A EDHE L, MLI DEA, 578Es L oERIzE
2L0THB,

EEBRMBBLUHE

1. #HEREHk

ESL TR R e HEEE L L D55 22107
b+ BUERREE Mycobacterium tuberculosis H3TRv #k,

2. HEREEHOFH

M. tuberculosis H3TRv #k % %533 Sauton 55 #1192,
37°C 6 ARMIIE ExEEI%E, 7727 4% —(GF/B:
Whatman), SEIZIG L TEIZAS 75274 V7 —(TM
4 HFEEA)TEB L 2,

3. BRIEMNRE

1) 79— i M 1%, 4 -methylumbelliferyl (4-MU)-
oleate, 4-MU-palmitate 3 & *4-MU-elaidate(\»
3114 Koch Light Laboratories)% #/% & L, &tk

WA OEB8%E B 11 H
BWRETHEIEL 72,

F72, M)V — LK REERIENEL, 4-
MU-phosphate, 4 -MU-g-D-glucuronide, 4 -MU-
2 —acetamide - 2 — deoxy—f-D—-glucopyranoside
& U 4-MU-2 -acetamide-2-deoxy-8-D-
galactopyranoside (\» §° #1L 4 Koch Light Labora-
tories) % & & L, Mead 50 FE2Iz# L, BER DK
EOTHEIEL 72,

4, BERMEFEREOBIE

o= T B BEEEHMY B L M) VY — 2
FRVENK > #REESR (23T 2 BHEERAY DBIE L, W
NLBRRD Izt - 72,

5. MLI 48

BRI D T0% Fi 2 B I (SAS)E 43 %, 0. 02M Tris -
HC!/ buffer (pH8.0)ic %t L TEMHEHE L, =D
100,000 X g 12047 #83% /O _EIH I PRAZER LD 25 L 72,
Bis, 10m/DZRBAKIZERRL 72 154 T OiEEZ b
V7 b A (1 g S BHABE) R, BiERDL/10
=N, #BHL, Tl EEE B buffer TE
LTAMLT b= o2 BELR, BRRRD S >
X7 mAEKI0mE/mIZRE L 2 b, i E Nz <
pH5.5& L 72 (pH5.5LF), Z fLodaa ki 13 k&2 buf-
fer T:ENTER L, 115130.02M Acetate buffer(pH5.5)
WL TER L. ENFND S>3 8% 1 ~ 2 mg/
m/ZREL72nb, Bigl: pHS.0, %% pH5.5 D
b ET, 10% & SADERLEAE TEICHY < Fikts
M AT 7 - 72 4% b 172 BHLES 12DV, GP-PM s
DY) 8= 2HTT HIE MR EER 2 BE L, FHEENS
Ha & ) MLI Of58 % A4 72,

6. MLI »fE%L

pH5.5ML B — | i# 020~50%SAS & 4 % Acetate
buffer TEMBLLES, H 52 U oHFE buffer TF 5 F1y
{bLT4\72 DEAE-Sepharose CL-6 B(2.5%35cm :
Pharmacia Fine Chemicals)ic &k 24 A > & ffar o=

NIT T 4 —%AT 572, B1H,0. 1M NaCl 7l Acetate
buffer(400~500m/) C#EH L 7205, 0.1~0.5M NaCl
gradient(#&E600m/) TEHE #4177\, 5ml T4 E L
720 V) =L EFEEE S 2 7 — )L L, Acetate buffer
TEMN %, Diaflo membrane PM-10(Amicon)#%
R, EF A 2 E3~4kg/cm? T THIEE MELE L 72,
ZH#0.5M NaCl fin Acetate buffer TF#L L TH W
7z Sephadex G-200(2.5%95cm : Pharmacia Fine
Chemicals) T7 V& L € 3ml §o5 L, FLEE
TEIE 5y % R ICBR VM4, Sephacryl S-300(1.5X 95
cm . Pharmacia Fine Chemicals)THE 7=} 75
T4 —%&4T v, 1.5ml T o5 L7z,

75, pH5.5MUEE— IR I DT iE 0 ~20%SAS &
7% Tris buffer T:EMIE%, pHS. 00 L & TRIBEIZ
L C MLI ¥ 8 %477 - 72,7272 L, Sephadex G-200
12 7» 2 T Sepharose 6 B(2.5X95cm : Pharmacia
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Fine Chemicals)iz & 1) 7IVig@E L 72,

7. TEDRE

% MLI 04 T 813, Sephacryl S-300(1.5X95cm)iZ
& B NVIEEEIC TRIE L 72,

Kmie s ooy b | ClE, HFRAERBES X7
X, MESTFEABLUES TREAG T L Phar-
macia Fine Chemicals)% fi\y, Fr 7 a7 (MW !
669,000), 7= ') F > (MW :440,000), 7Iv F7—x
(MW : 158,000), 7/ 7 3 > (MW : 67,000), * 7T I
72 (MW :43,000), X M) 7/ —7 AMW !
25,0000 B LYK 7L T —EAMW ! 13,700)D %
Hoegy—> LB L 72,

8 .MLI DAl DIRTE

ks 8L S 72 % MLI 2w, Tamura 50753
jz# L C pH10.0-7% 7V E AT, RUT 7YNLT
T RSNT 4 R ERAGKENR(PAGE)C & 1) MUEORE
AT - 72,

9. MLI o4pE Lyay eIk

(D%

goer 8% 1 mg/miiciEL 24 MLI %, 100°C
D& S kHIZ TIBVLER S AW L, TNENOME
EHEAREL 72,
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(2)% > 37 S IREEFRIFL D 8

} )7 > (Type IlI, Sigma), 7' v +—+ EFHHL
2B L7 w7 77— (Type VI, Sigma) % 0. 04M Tris-
HC! buffer (pH8.0)i= 2 mg/mliz7% 5 & JIZE#L,
F01FICEBKIZH L TERBRS >/ 7 &% 1 mg/
mlZFAE L 724 MLI 2 S8 2 T37°C6055 AL L
720 D%, 100°CL0 TN EMAIE L TR T 5 BERIE
P % 1k e TRRER M A BIE L 72.

EBRAEE

1. MLI BEA o BB

251 Sauton ¥ T37°C iR FEEE L 2 KB 0 HE R
Wi 2B LIcmY L, By o7& & MLI
PE A RSB F B ET L 72, Fig LI T L 91,
FERREM R O 7 o7 I, 408 3 CHEMRYIC N
L, Ll#gi3i plateau |2 L 20 x LT, MLID
FEA 300 458h L AML, 6EBICREISEL
OB AEICIET L2, WiEY, 36 HHIZ50%
PH % T0.56 ug & e b BWVEE TR L 72,

2. MLI 47 & ¥5%3(Table 1)

FEFEUE P DR EIE M 0 K ER 13 T0% SASEI 43 12
B E 72 OIS E 2 M LT g v THRIGRRAL

Table 1. Purification of MLI

Total
activity 50 %I1D**  Yield
(unit*x10*) (ng) (%)
Culture filtrate 11,889 0.56 100
70% SAS-Ppt 11,956 0.52 101 100
pH5.5-Sup 6,302 0.48 53 100
0-20% SAS 597 0.45 10
20-50% SAS 6,162 0.35 98 100
50-70% SAS 883 0.40 14
DEAE-fraction 2,391 0.27 40 100
G-200 Fr.1 48 0.85 2
Fr. 2 335 0.44 14 (MLI-1)
Fr. 3 909 0.21 38 (MLI-2)
Fr. 4 287 0.28 12 (MLI-3)
pH 5.5-Ppt 5,695 0.37 48 100
0-20% SAS 4,296 0.40 75 100
20-70% SAS 706 0.50 12
DEAE-fraction 2,093 0.26 68 100
Sepharose-
fraction 2,816 0.21 97 (MLI+4)
70% SAS-Sup 552 1.10 5

* One arbitrary unit denotes the dose of sample exhibiting 50%
inhibition against 100 pmole/min/m/ of lipase activity from GP-PM¢s.

%

50% inhibition dose : pg of protein.



OD 280nm ——

# %

100 200
i A
o] i \\ .
\ 4150 ] .
o r \\ o o [ ]
\ °
—~ F \ °<
1) \ o 2
Es0 \ ¢ s 100 T
?, 3 \o - < g2
g - A\\\ ///A// ¢ E‘é
= g \\A// 4 50 _é g
S r =~
& L =
I .
O 1 1 1 L 1 1 O .J
2 4 6 8 10 12
Cultivation period (weeks)
Fig. 1. Time course of production of mycobacterial lipase in-
hibitor (MLI) from Mycobacterium tuberculosis
H37Rv.
The culture supernatant fluid of M. tuberculosis strain
H37Rv, cultivated on a modified Sauton medium (200m//
flask), was collected at two weeks intervals. Total protein
(—O-), total activity (—@—) and 50% inhibition dose
(--4--) of each culture were expressed as the value per
flask.
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Fig. 2. Elution profile of MLI on a DEAE-Sepharose CL-6B
column.

Precipitates of SAS-fractionation (20 to 50% saturation)
of the supernatant of pH5.5-treatment were dialyzed against
0.02M acetate buffer (pH5.5)and applied on a DEAE-Seph-
arose CL-6B column (2.0x35cm). After stepwise elution
was performed with the acetate buffer containing 0.1M
sodium chloride, a linear gradient of 0.1 to 0.5M sodium
chloride in the buffer (600m/ in total) was started. Efflu-
ent fractions (5m/) were collected.

#5658 % 115

72.0
<

q

3

[=}
1.07°
=

8

Z

£

RS

X

[l

[t}

50 7
=

o

=

[

5

172}

Q

E
RS

0



1983 £ 11 H

575

2.0 100
o J O
[ N4 o o\ |
c o/ -6 o\0 4 S
g 1.0F 4 L - 50 .
3 N2
1 0N
6 ML M2 WL ‘
e T
Fraction number
Fig.3. Gel filtration pattern of MLI-1, 2, and 3 on a Sep-
hadex G-200 column.
Inhibitory active fractions eluted from DEAE-Sepharose
column were gelfiltrated on Sephadex G-200 column. Elution
was performed with 0.02M Tris-HC! buffer (pH8.0) contain-
ing 0.5M sodium chloride, and effluent fractions (3m/) were
collected. Bars showed the pooled fractions.
Fii%, pHS . SMEL 2 177 5 L EEMIE RiE1253%, TL Mycobacterial
1248% X 1TIT 2 Ay ENTHIE B Z &b - 72, lipase inhibitor (MLI)
F2T, FDEKRITOWTEIHA B sl 2 R, A -1 -2 -3 —4
72 & 2 %, pH5. 5B — RS T, 0 ~20% fafl % o m ) ™ ©
TRy o g, BEEEE LFRALLRL TZ 2w
7, 50% BRI T HT100% 2 EILE A LT, pHS.5 -
JLFR- TR R 5y D Z AU, 20%@@%[1 &) A B — ~ <
7 %*UFT?//\7 &, EFEED KIS EILE | |
tbbWOHO\uCpHSRKEAMa\iﬂ)%% ] “
SAS 5y %, [E—7k#Tl3 0 -209%SAS Hsr % & 5 2 £
LIk o THERBY B L UNTHBYDMEEELZ/L Z & |
NTET,
‘(m\’c‘ FDOERIZODNTHTLIRR T T 7T 4
Sk AR A R A, pHE . HMEE — i D20-50% - - - -| BpB
%ASW&MMﬁ/ T L 777 4 —OkER, 1
EFEMHEINaCIBES L 20.2M I L DB HL T 3
ODygonm DU E— 71212 T—F L 72 2 g fEn e — 7 & L_ || L] L] @

L Tt & Nz (Fig. 2), ZOMES % £ & o TkiE,
Sephadex G-200T7 Vi@ #4T7% 5 &, K& 4212
53T S BRI — 7 4AK1Z b 72 - TRRETE D HE A
LT N (Fig.3)nT, £ —27 2 kI Sephacryl
$-300C rechromatography #17%~7> & 2%, Fraction
1 %K< 30— 7icMEEY (MLI-1, 284
U3) HEe b7,

—77, pH5 . 5MLER —7L B 0 -20% SAS HE53 12D T
3 A rauet 7774 —7T,8L%0.25MNaCl
BEZL > THEET A E— 27121313 B L CHEENE

Fig. 4. Polyacrylamide gel disc electrophoresis pattern of each
MLI sample on a pH10.0-7% gels.

Arrows show the elution position of common band, stained
extremely faint.

D DR b 172, BLEE TR E 5 % 4 L T Sephar-
ose 6 Bz kA7 VB ATY - 24ER, B—E—7

EFIC—ET A IEEEIRRD SN2 DT, DM
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Table 2. Physicochemical Properties of MLI

MLI-1 MLI- 2 MLI-3 MLI—-4

100°C 20min R** R R R
n-Butanol R
Streptomycin (10mg/m!) R R R
Proteolytic enzymes

Trypsin (1mg/m!, 37°C 60min) S S S

Pronase E ( " ) S

Protease ( " ) S
Neutral sugar content* ND ND ND ND

* Determined by the phenol-H:SO. method.

** Symbols—R : Resistant, S : Sensitive, ND : Not detected.

Table 3. Relative Activity of MLI

50% Inhibition dose (ug)

Enzymes Sources* Substrates MLI-1 MLI-2 MLI-3 MLI-4

Lipase 4-MU-oleate 0.44 0.21 0.28 0.21
GP-PMés -palmitate 4.2 4.1 5.5 48.0

-elaidate 9.0 6.0 9.5 22.0

Human PBL 10.0 10.0 26.0 56.0

GP-PMNs 4-MU-oleate 6.2 12.5 >50.0 3.8

Mouse PM ¢s 1.1 0.8 16.0 1.9

Acid phosphatase

A-Glucuronidase GP-PMgs  4-MU-substrates >50.0  >50.0  >50.0  >50.0

N-Ac-A-glucosaminidase
N-Ac-f-galactosaminidase

* Abbreviations——GP-PM ¢s: Guinea pig peritoneal macrophages, GP-PMNs: Guinea pig
polymorphonuclear leukocytes, PBL : Peripheral blood leukocytes.

4y % ¥ 12 Sephacryl S-3007T rechromatography # 17
ZtWMLI-4 & L7z,

LAEaETE) MLI O EEMES Table 112 &HT
w72, pHS.OMFE — FiETIE, MLI-2 2%, F72F—
W Cld MLI- 4 282 21 main ZcHEFEDE L &
2ZHENDBH, TDWTNL0%HERIZ0.21ug T, H
FEMEHZ I L THEETHOT 2. 5D LRI E2%h
272,

% MLI 4y F&1%, MLI-1%150,000, MLI-2 ¢
62,000, MLI-3 #%29,000, MLI-4 #%600,000 & it& &
nr,

3. MLI o#tE

pH10.0-7% " /v % H\vs 5 PAGE C? 4% inhibitor ®
kBN % Fig. 4 127”72, MLI-1~3 i2ii 22z
major %32 Fofiiz, 1~ 298¢ minor % /X> K¢
BHLNTEY, FRITLLTLICTIEH B HDFED
inhibitor #HA I IZFBO/ N> FOFE D RBDHSIL72,

L2 L, MLI-1~3 & Tzl 703> FIERED S L7
272,

—4, MLI-4 353 F &I KEWT2H0, 7ILHIZA
DENT, BEHSLVHNICE &2 ED LN
(Fig. 4)s 7 WiBE% 9 3 35 & broad %3 F &
LTCTIUVHNIZAL LD, 3.5% 7 VW E2FRLTL A s
BHEH 7 VNIZE & 585050, Larb Zoiksy
IZIZBAEEEDRED 5 N W & h 6, MLI-4 (2Dw
TL e BEED NV FOFED DI,

4, MLI O¥yFR b2Ea Rk

MLI-1~4 337 L 1000C205 i sk, n-7 %
=L B, 2 VT oA iz kB BRiRER AL
HICHETH - 720, F oy o fEERMEIZ & - T
IZERICRIEL 72, FEREIIRH & L7 h - 72(Table
2)o

5. %FE ) VY — 2ok iEEE SR I8 5 MLI R
EEH
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)y — AR & FERET ICATT 5 MLI OB EEER
Table 312/ L 72,

GP-PMégs HH¥N ) —i2tf L TiE, MLI-1~4 @
WFENL EE L LT 4-MU-oleate & AV 72552 E
VEF3E L8 <, %72, GP-PMgs HEN /=12
w4 o EMERICHEL T, b PRBOLERRK €L
£y MFRERB LU 2 g7 07 7 — P HRD
B2k L CIEB 52 F OMEERIE T - 720 &
5. GP-PMds BRI 1) V) — 2K HREEFRIZ
L Tl g C BERNRIZFRO b NEA > 720

% =

ez, FLEIE M. tuberculosis H3TRV PROIEIN#SETE
WAz GP-PMgs 1) 2 +— 128§ % i W ELEEA
DL, ZAALIBIRGE SRR & 1) B - R
L7z BGIOD X I3BA L IC BT B LOTHhrZE, BEIW
ZOERFMLDICIESFRI LIS FREFEADON
Fim b O LODEAET 5 TR 2 #E L 72%

MLI (3, SR H SRR EES NS F > 71k
HFT, 34 EEED HEERPBRICEmML T6
BHICESIEL, UBT20 I T T 5 EM 2R
L 72(Fig. 1), 5538 4 38 B LI, $5BIERPOK S >3
JEOBIIIFRA RO LN LW L s, ZOME
TEEDIR T IR IR P IS R AE T 5T 2 O protease (2
k2 MLIDO%EFEEHEZ 51 b,

52 3% T 0 MLI o k#4313, 70% fa IR %t
W CEILE L5 AY, 2 x Bikigik 0.02M Tris-HC!
buffer (pH8.0) 1= xf L TEML T A F ]I
2} 757 4 — 24T &, BEGRESRIET MM
PEDLNDLEREET — ). ZOREIFRET S
protease NYEFTH 2 Z L7 FH S 172D T, protease
nZE pH #13$§ BT pH5.50 Acetate buffer (2
WLCENLS &2 A, HlhE Lz, 2ottt
BXUOEBEONHIC, RREDHEFENIRED LN
Zr i R, 0.02M Acetate buffer(pH5.5)i2xf L
T, M H120.02M Tris-HC/ buffer(pH8.0) =X
L CEMNE, EICHip < FiZeoE, A AR e
L7574 —B L OTIVIEREAT o T2, & DR,
F-82150,000, 62,000, 29,0008 £ UF 600,000 MLI -
1, 2, 3 BL U4 4FEHD inhibitor I EES N7,
Z 15 inhibitor (WL IHEMED 5 > 7 R
T, OO EFEELRT Z &0 b, 20T
Bz b B BENHRBIESHE 2 b ey, pH10.0-7% 7
L% B3 PAGE TlE 2 N2 EDIT SR 5 1%
protro Lo L, PRI ATY - 72 SDS-PAGE 12 &
12, MLI-1, 23 L 083 0ikEgIz~F 1L 2-mer-
captoethanol 2-ME)D A FEA L )T H\ 2 &, MLI-
1&20KENEIIMD THPL TWwd &, B
MLI-4 |3 2-ME JE&EZ BV TLHEHE D PAGE 128
1+ 5 L RS VRICA L e, 2-ME hneE izl MLI-
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1B E0 2 XD CENOKBEZ R Z Lhb0 o
TWB(EEREET—F)e L2 - T, A 7 kL MLI-
1B v 202 EEIZFEUO K ~=7F P HBUKEE &
# /LT aggregate L T Y, MLI-4 TN bNHD
W LA & subunit PR EAKRTHDLZ LD TR
2Nbo

Kondo 52993 £ 1f Kanai 5213, in vitroT') KV
— AR RS & A R IREA v X2
N2 RICRARY 2 A ZRMTHZE12E-T,
EREIRENZEEEL, ZORIZALV AT I
T2F I EMAD L, —BRVWHEIORERT D
BWH A Lo 272, BIZ, exogeneous 4k AR 1) s 9—4
BrUoL 2T o—LIZAT 7—EnkThH, HE
B AIEE S 5\ Id, B ORI - CHlESE
% pre-incubate 34 Z X2 & 0, BAEMEN Z 6D
B s RBEENERTE R ENL Z L 2B L2 ITL,
in vivo 1= B B EMIBOFE ORI, IERDIE
B O BIRE AR > CEELFEIZREL Twd 2 2R
L7,

GP-PMgs N ) »¥—+12lE, HEY 7 —+& LMY
s L 2 FEREDH D Y, MLI @ GP-PMés
fRD 1) 2 e—2 bt g B BEMER I, pH4. 5L T DB
pHBZBWTEHTH LD &b, MLIZBZ 5 <
)y — AREOERME ) e — IR L Tid 7z 5T
2 EEbn s, #iEd, 4-MU-oleate # #HE & L THl
272 GP-PMgs HRN Y »e—LEEIT IV AT 0 —
NIAT T—XeEZLLNb, EHIBNOTEIFID
FHE7 factor D—OThH B RETHEER AT 25
PREE S 2 B e T 5 & v ) BRI, K
BN RIEE % % 2 5 ETo—on LRy
LOTHD )

& B

b} EUEEL T Mycobacterium tuberculosis H37TRv
BT LD, ELEy MEESI 0T 72—
D) re— B iEME AR  BLET 5 A FEEOm LD 7 >
< 7 1’8 (Mycobacterial lipase inhibitor : MLI)
oL 72,

&) s EAELEE (MLIFL, 2, 35 & U 4) 0%
F-Bi3, 1 #1150,000, 62,000, 29,0003 £ 600,000
rEganey, WENLEDOEEEE S L iz
FpSpgE R 2 AT 5 2 &, BICIXTMENCAT L - 72
SDS-HE VT ZYNT I FZNT 4 A7 BELRIKBIORER
b, ZH b 4 FEREO inhibitor D ) BN H B L NI,
oK) ~27F F oy aggregate 5\ IEXDEER
THDHIEN )b,

—%, BEIZMLIDE)LE Y 2727 7 —2H
sty 1) »e—l2 3t 5 B EHEEIZ non—competitive T
»Y, FOMEERIL, pH4. 5LL T OB pH BIZ B W
THORELED LI, Ly )Yy —2BREEDbN
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