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FEE ( Mycobacterium tuberculosis) R LV BIEE - SN AT, BET
bR 200 TADFETIRE & 72> TWBARBEIETH S D, MEEITFICHEEESE D%
R Lrd, BR R EZRVIAT 2 & THICEYET 28, FHEE R I O YL &
£V, L OHEE, BEORELEIC LV BEOREIIEM SN S, L L—HOH
X, SRR XV R S L7 granuloma (WEFEEWNICB O T, FORFRKEE
SEEERETHTFELVIRIICEY AF L, &b, HIVELE, BAAFTRERESR
A DOER R LI L 2R ESOERTEHRICHEOER L L, BZERET D Z L8345
BRTVD Y, TL T, ZOX5REEEROBEEREEIHRAAOD 1BICHE L
SEHEINTEY ., ZLOAPBENCHEEEZRET SV A7 2R LT3,

Fo, BIEOHBKIEEIL 4 MOFEEEE (isoniazid, rifampicin, pyrazinamide,
ethambutol % U < i streptomycin) Z&{K 6 W H &L WO EHICEY RATALERH
0. REEEESCRBESRE LR ER EETCIE, BEART COREOFULERIZLY,
ZHMMEREZE (MDR-TB)RBEAM AR XDR-TB)OHANEEL R->Tn5
¥, TLT, ZOBREORMMLIIBENRBEZEESBEFE ORI U UERZHTH
HZENRERTHDLEZONTNE O, ZRHDZ Lnd, BIEEEEEICLIEN
AERT 28 LWEE S — XOBRE L HZICxT 2 I ERIEN S T OBRITEER
BEL o TWND,

—75 ., i, BE—AOHERR L LTS L OBEEY-CHEEREDNER Sh
THY ., 9 TIZ, Prialt (Ziconotide, EJEIAEZL), Trabectedin (ET-743, HFIHAA]D =
Halaven (Eribulin, $#iB3AAD & W o IMEEEYBROERERRY B E L Ro7-bEY
DERISHIN TS, $LEELOMREETH ZNE T, HREEOKREBRT LA
14 R T 5 halicyclamine 38 "(GiiBEEBEWE). BREXROHFHRAT A K7L
ZivA R cortistatin £ O(MEFAPLEWE). HBEEEREBEROFRT I/ U RATFF
R trichoderin 8 Y(GUETEMER Y E) 72 £ LFBEOSZRMEICBELEZ L OILEWE
RHELUTEY (Figure 1), BEAMOHBHEBAEYOEE Y —XERFE LTOHFAER
FEEITE,
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Trichoderin A
Figure 1 EHEERYERN O LH LI £UEHE0E

DX REEOL L, EFIX. BERBOBEEICOCANRFRFABEREDOY —F
b DAIEL % BEIIZ, granuloma NOBRER X O granuloma N TORBEE OREHE
LicE B Lz 2 2Ol R(EEEREEE S T CHEEE 2 REFT 2IEHDOR T V) —
=7, FEBRRBIREHERNRTEDEDO R J —=r )& ANT, Rz T.O
& T B IEAMEEA Y O T X AR MAEY OERMEM T A 7T ) —2 /R
LT DRBEHEET o1 B—F), EOFKR. WRRENEMN Neamphius sp.? MeOH
=% 255, neamphamide B(1) L& LEFHRBRT S _X7F FERHEL.
FOEEEZP LN L (BEE), 7. 4 >~ FR U T EWN Agelassp.® MeOH
WM BIZ, OFART I aA K agelasine B(2), C@)B LD W% EBEL =
E=2), ZhbDEEMITINTRE, FREESGS L CEERELZFE T HIKERE
BEFMEOBEAETICEBNC, BFLPEEEEZ TR L, S b, BHBRRKRIRRE HE
RE LR EREDER T A v RR VT EHER Melophlussp.® MeOH fitH#> 5 |
glucose % [RFEIR & 3 54 & Ll U C| propionate % JRFRIR & 75 K HUBRAICHIE
EMERTEAWE LT, T T 2 UBEFHES melophlin A (5). G (6).H (NI LI (8)
ZHEEL 7= (EUE) (Figure 2),

—F ., AFRIZBWTEEBMEA Lz Phenotypic Screening 1. ZiLE THRED 2
SREAEN S F 2 AETHIHEDEORANEF/TE S Z L0 b, TOFRAMEITHERIC
B, L, EEMAE LTORBICBWTEERENG FOMTICE OFREZET S
EWVWHREND T, ZDX S P, BEDIX., BECHEVEOENSFERLNTY
5HEE LT, THEDEOEMNSFOERBERKIL., £OREWHE I L TEEZ T
T LWIHIEBZZEKRKIILEY ) LADNA T A7 5 ) —2F AT 5508 WE DER G



FRTEZHYL LTS, 2L T, SREFIX. REENEL ., BOREEEEZRL
7= agelasine D (4)3 £ O melophlin A GIZ AT EZEH LT, & DERS FRENT 21T
o7 (B=FE, EWNE), T7bb, M bovisBacille Calmette-Guerin (BCG) #Hf
DY ) EDOAER LTS ) A DNA 54 75 Y —"TC, M. smegmatis ® T EEHR L., 5
¥ H BT M. bovis BCG BRD Y/ LT R BT 540 4,000 O EE=HEE VERL L
e TLTZORNDL, {LEWCTHIEZ RS EBHEMEZEER, TZIXE&Eh5 =
AI RO ZHIT L, ELIEHEILTI/NERYT ) AEERET DHEEHEEDOMER
LA T AMEDO B EERERT S Z LIk, BRI, {bEics LTt
ENETL8EFERALNCTEZ L 2R, ZOMRKR, agelasine D (D2 >N T
1%, M. bovis BCG @ dioxygenase ¥fEax H 9 5 & THEEND BCG3185c BT 2%
RASEIBEIT, LAY 418 L TIHEE R Lz, S BIZ BCG3185c BIxT%
Histag Bl & X 7B L LTHRASE, (bEW 4 LORERMELERR S 7 X
FIEIEIC X VAT L=, —75. melophlin A G DWW T FEEARFEEEZEG LT, {b
Y5 I LT E N 5T 28T 2R LR, M bovisBCG ©» BCG1083
=T (possibly exopolyphosphatase) & BCG1321ci&{xF (hypothetical HIT-like
protein) # BB I EHHIC, (LAWHITH L TIMEEZ RS E2HALMNT L,
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Wayne bid, EEERERE TR L BZENBERBORBEHE & AR, BEFOIE
I CTH D isoniazid IZEFUEZ T T Z L 2HELTEBY, 2O LML LEBRRREIT
BEEICBEEABET I ERO—2THDLEZLN TS 19, £Z THLIL, &
BARBRE CHEEELFE LEH IS T 2 TIEEE BRI, UBEEREMEDO R 7 Y
—= VT REEBE L, Thbb, REEL LT, FREETREEFTRD
Mycobacterium EFIE T D M. smegmatis & FEE LR UBEBEOT 7 F KT
b5 M bovisBCG #HEA L. TNTh% 0.2%DIKMERE CHEET 5 Z & TEENK
ZHEL, TNHICHT D HR/NAEFMHIEREE (minimum inhibitory concentration :
MIC) % MTT REZHW A LLAaEEETEH L= ? (Figure 3),

pre-cultured

M. smegmatis (1x10* CFU/0.1mL) or
M. bovis BCG (1x10° CFU/0.1mL) under
aerobic or hypoxic (0.2% O,) conditions

1) added serial diluted sample

2) incubated for 36 hr (for M. smegmatis)
or 7 days (for M. bovis BCG)
under aerobic condition
or
incubated for 96 hr (for M. smegmatis)

or 14 days (for M. bovis BCG)
1 under hypoxic condition

3) added 10 pL of MTT solution Picture of low O, chamber

4) incubated for 12-24 hr under aerobic
or hypoxic conditions

Measurement of ODgg

Figure 3 RBERIERIEZ MV DHUBENREEMEDO A7 ) —= 71k



MDIZ, AR Y == TIETREREICEERBAFE SN TV E0EHERT 572D,
BIERBORBEZE L isoniazid IEFIEZ T T E W HIHE 02K, AR7 YV —=
21T B isoniazid D MIC 2 L7=(Table 1) , FOREE, BEEESHET L
B LT, {RERRERE CHR U2 REHE T isoniazid 125 L 10 0L EOEHiMEEZ TR L
oo TOT LMD, BBRRRECEETIZ L CREFICEBERENSESNZZ L2
R I NTo, £, EBOR 7 Y —= 07Tk, BBRRERLGICBOTHHEEEY
TILEMERE LTz,

Table 1 FXREMHE L OEBRSM CEE LIZBRER ST S isoniazid @ MIC

MIC of isoniazid (ng/mL)

Strains
Aerobic  Hypoxic
M. smegmatis 25 25
M. bovis BCG 0.03 >100

M RERERREIRE M AW GIEENEEWER 7 ) —= Tk

KELRIEBIEZ AW EEEEMED A 7 V) —= 0 FRICM A, EF 135
REBRE LTEIBESEEEMEDOARA 7 ) —= FREEE L,

BERBOMBEEE Ik, BERBEBROBENH S, BIHRREEESE OEENEH
BENTWVD Z ERH|EINTEY . BEEIIEBEELOBRICRFBEZ D bIEBRICE
EEETWDLEEBEZONTWAS D, £z, BE, BEFEOMFBRABERIZZY %
UNVBEIRE A TN VBRI O ZORM BN TWB R, T ENOEKICED 5B
RERBEVLER/EHIL, v~ 7077 U0V ARRETMIBNT, BEHOET
PHERENTND 12, ZhoDmMAEND., IR AHHIEEE OBEL LRV EEE
EREOLEZLNTNA,

& BT, propionate (C3)X° palmitate (C16) & [REJR & T A EEHICIER L7
Mycobacterium BHIEIZ, AF N7 TV BREIEE & 7'V 4 % 2 VEREIR OBER DEEE M
EMHEEND 0N OIHEILH DT b, BEIL, [RFEJR % propionate X palmitate
72 EDREBRICIRE L= A LIREBE A HE T2 Z L T RERICEBEREL S
BTxHLEFHELE, 72, 96 well plate TORZ V—=2 7 DE®IT, FEHITO
REBOEEE, HEEHOBELEITV., 27U —= k% Figure 4 DX 91T
RE L,



pre-cultured

M. smegmatis (1x10%"® CFU/0.1mL) or
M. bovis BCG (1x10576 CFU/0.1mL) under
glucose, propionate or palmitate broth

1) added serial diluted sample

2) incubated M. smegmatis for
36 hr (for glucose broth)
48 hr {for propionate broth)
or 72 hr (for palmitate broth)
or
incubated M. bovis BCG for
7 days (for glucose broth)
14 days (for propionate broth)
v 7 days (for palmitate broth)

3) added 10 pl of MTT solution

4) incubated for 12-24 hr under each
broth

Measurement of ODsgq
Figure 4 fEIFBRIRFIERIHE AW HIEENEREMER 7 ) —= 7

RIZ, KR ) == JTIETHREBCEERBAFEIN TV IR T 57D,
BIERREOFERZEIT isoniazid ICHRPUEEZ RT LW IRELZEIL, ARV —=0 7%
21T % isoniazid @ MIC % HIE L7=(Table 2) , *D#EE. IEli#&(propionate =
721X palmitate) & [RRIR & T B HZ FVWZ1B4 . glucose % RFBIR & 3~ A E5HE & i
L. M smegmatis DHEITIE 20 fELA EOEPEEZRT X 512720 . M. bovis BCG
ZRWEZHEAIZ Y, palmitate Tik 2 4%, propionate Tl 2,000 fEDEHEZT~T XL 5
WZieoto, ZHOOREND, HHORFBRZBRICRA S Z Licky | BERED
RBEECBELLERBEZFETE LI LR TET,

Fio, EEOR T J—= 7Tk, IBE (propionate F 721 palmitate) % [REIR &
T HEEHRRICHEEE S " IMbEWERE L,

Table 2 FRERFJIFEEEHIZISIT S isoniazid @ MIC

MIC of isoniazid (pg/mL)

Strains
Glucose Propionate Palmitate
M. smegmatis 25 50 200
M. bovis BCG 0.025 50 0.05




B _E ¥R Neamphiussp. b DFHBRT 7L ~_FF K
neamphamide B D BB & & E#ET

£ —# Neamphamide B DEEER L O EEME
1993 £FiT, {HBRTERE THREL L 72 1E#7
Neamphius sp.(Figure 5)® MeOH #iH = % =
2, KRB I MEEROMEERSEEF T T M
smegmatis \Zx L CHIEEMZ T2 & & A
L7z, £Z T, 350 g DEEERIHE LN
MeOH Hiti =% 2(37.2 ) %, TEMRBROER %
B A EE /B, ODS A —7 45 A, ODS
HPLC TIEXRFEREZITV), neamphamide B (1)
s LIEEFHERRT 77T "MEgEEE T
LHEMLAEY 35 mg & BB L 7~ (Figure 6),

Figure 5 {H#&EWEH Neamphius sp.

Marine sponge Neamphius sp.

350 g, dry
’ n-BuOH ext.
Extracted with 569
MeOH ODS MPLC
MeOH ext. (MeOH-H,0+0.1%TFA)
37.2¢g I |1 l
107 8 9
549 mg
Partitioned with mm
e [12.5]6.25 ]
ODS HPLC
(MeCN-H,0+0.1%TFA)
HZO ext. EtOAc ext. I I l I _l
Partitioned with 1....5 6 7...15
H,0 / n-BuOH 88 mg
| ] [313]313]
HO e n-BuOH ext. 0DS HPLC
569 (MeOH-H,0+0.1%TFA)
MIC (ne/mn neamphamide B (1)

M.smegmatis
| Aerobic I Hypoxic |

35mg

Figure 6 1E# Neamphiussp.7> b DIEMHAE Y 0 BEEE



Neamphamide B (1) M. smegmatis 38 X' M. bovis BCG IZX 3 2 HiETEEZ | 4F
KB I OBRERELFET D RBRERELMAT CHIE LR % Table 3 12777,
Neamphamide B WIZHFER L OMEBRROWEEE LM T C. M smegmatis \IZx LT
1.56 pg/mL @ MIC %7~ L, M. bovis BCG IZxt L Tik, FREFESM T 6.25 pg/mL,
{RER R |/ St C 12.5 pg/mL O MIC R L7z,

Table 3 Neamphamide B 1) M. smegmatis 3 X " M. bovis BCG (Zx9 % MIC

Strains
Aerobic  Hypoxic
M. smegmatis 1.56 1.56

M. bovis BCG 6.25 12.5

2" Neamphamide B OGN

Neamphamide B OIZEAREE L LTH L7z, ESI-TOF-MS BIEDHER. 2 D
AF =7 LT mz =787.9 M+ 2HBH/ 6, S biCmm#ERE ESI-TOF-MS
BIE ORERD DD CriH110N19021 TH B Z E R LN E 2o 72 IRBIE TiX 8274
em 1B L1672 e IR 2 BIN A BRI S, 1283 Faed ik 7I 7&K
OCHNR=NVEEHTH I LRI,

F7-. EDMSO 8LV CDsOD Z¥A#E L LT NMR BIE%1T>72 & Z A, 3CNMR
BIETiX, 170-182 ppm DOREIZEE DT I FHAR=/VHFEBDILD ¥ 7TV E
Bl &, 'HNMR Tit, 6.59.5ppm OEICT I K7’ hrEEE FERINEZHDOY
TFARBRENT-, DD M, 1EITF NEEEFTHLEMEHESH
7ro LU, T OOBEHBEGT TR, —H Y7o e— MeeT I F7e hH
e 7 FNOEKFIIC XD BEREITICE LAY T —Z 3G o2 ho7,
Z I CHEBEAE OB EITo Tz, FORE. CD:OH 2B AV, HMED TFA 23K
MTABZLIZE-2TETRTOT IR e VROV TFARKRECELZ L2 AN
L. EOICHEEHEEDY 7 F L% presaturation JEIC K VIEFTS A Z itk D, #HE
FRMTICE LTe AT M EBDZ EIKERE Lz, £2 T, A&MH%2HAWT COSY,
TOCSY. HSQC. HMBC 3 L ' NOESY HIEEZATV, EDARRY MT—Z ZfFfT L
7ro = DOFE R, Figure 7 {2787 Htmha 2BR< 1 @ 10 HOMHSEERHA LN LR 2T,
¥ 7-. Htmha FALIZE L Cik CDsOH FF CTOBEE TIXT 7 FHVOER D B30 E AT
BERETH o122, DO FCORET—FEHATLHIZE TEOEELXEH L,




3,4-diMeGIn

NH, H,N_ O Thr! oH Thr?
(o] N (o] ;{ NI)?O
| g TN

Htmha Agdha
OH N-MeGIn
OMeTyr HN" "0
H/\ HMBC B y

Htmha ; 3-hydroxy-2,4,6-trimethylheptanoic acid, Asn ; asparagine, Agdha ; 4-amino-7-guanidino -2,3-dihydroxyheptanoic acid,
8,4-diMeGln ; 3,4-dimethylglutamine,Thr ; threonine Arg ; arginine, Leu ; leucine, AMeGln ; Mmethylglutamine, BOMeTyr ;
B-methoxytyrosine, Hpr ; homoproline,

Figure 7 Neamphamide B (1) O EE#EEDEH

KT, BEMOSEED DRV Z HMBC BIEDT — ¥ &b LTI L, FORER,
1 OFEHEEIX. 3-hydroxy-2,4,6-trimethylheptanoic acid (Htmha)-asparagine (Asn)
-4-amino-7-guanidino-2,3-dihydroxyheptanoic acid (Agdha)-3,4-dimethylglutamine
(8,4-diMeGln)-¢ycle (threonine (Thr!)-threonine (Thr?)-arginine (Arg)-leucine (Leu)
-N'methylglutamine (MMeGln)- B-methoxytyrosine (BOMeTyr)-homoproline (Hpr))iE &
EHTOTHEBRT S _XTIF R THBZEBRHALNE 2o T,

L&YW 1 2T 287 I/ BOMIISIARESIL, 1 OkSEDE
N-(5-fluoro-2,4-dinitrophenyl)-z-alaninamide (FDAA)9¥ 7213 2,8,4,6-tetra- O-acetyl-B-p
-glucopyranosylisothiocyanate (GITC) W CFHEAR/L L, RO pBLX VL7 IV BHE
k& HPLC T retention time Rt) & T 2 Z LICK WV IRE LTz, ZDFEE Asn.,
Hpr. Arg, Leu 8BX U2 DD Thr O LIEEEIZENE pAsn, Hpr, pArg.
rLleu BX W palloThr THHZ BB LN E o7,



& Bz Agdha ?® 2, 3. 4 fLOSLIEALZEIZEI L Tid, neamphamide B (D[F#RIZ Agdha
BiEEH T 2EBELAD callipeltin A® (Figure ) DIEERENT BB ITHEE L7z, 772
HbH callipeltin A Ti, Figure 912/R3 & 512, Agdha @ 247, 3f7"m F U H DK
BEEN 91Hz L REVWZ 0D I NVR= Ve SAKBECEOKEREITE -
T2NL, SNUNAET TRy UEEE L > TNHEEZ, 3R 2R LI 38 25BE
BTHDHLHEEL TS, Eiz., callipeltin A 218 3 VREERLE L, BLAIRLEE,
F DK IER DS prArg BDELNTZZ L5 AT SEBEEREL TS, ELT,
FNENDORAHEDEDOR/NTFNANF—ar 7 4 A—v a3 V(CHARm D b EH S iz
RETEHZFEIMEL BT D2 L2, 3, AMDIUKEEES 45, 3R 2R LHEEL T
W5, —F. neamphamide B (1) NMR A2 hUEIT OFER. Agdha OxtiT 5
7'a b URIORBEERIT callipeltin A LRMETH o7z, Zh b DFERD L. 1D Agdha
AL OFERI SR A 48%, SR*, 2R* L HEE LT,

—7J. 3,4-diMeGln. pOMeTyr 35 X " Htmha OMAFREICEA L Tid, BEESh
{bEHEN DRV L, METIELBELNRNI 06, FITMCEEL R 2T,
PLEDRER S5, neamphamide B (1)iX Figure 10 (IZR I LFEEBETH S ERE LT,

N
H
0

HN.__0

g - | oHQ H o] H

AN

N/\n’ \.)\./u\ N o NH

) o S wm "¢ B
” C QEND O A

Y
-

N._.0 _ O

H
s oy ZOH §L
E?\H/NNN/%&
N
0 H, 1.19H,
1

Agdha of callipeltin A

calculated lowest energy conformer

J (Hg-Hy)
J {Hy-Hg) = 9.1 Hz ; calculated  experimental i
B-hydroxycarbonyl residue existing in a i
hydrogen bonded . 48,3R, 2R 2.0 Hz 22 Hz
3 ‘ 48,38,28 4.7Hz !
3R, 2R or 35,28 T ' S
4S, 3R, 2R

Figure 9 Callipeltin A28} 5 Agdha B OFEXSLIBLFEOHEE

10



HO

Htmha

0
N
H

3,4-diMeGIn

D-allo-Thr!
- NH
L-Asn /&2 D-allo-Thr2
- OH
/'\"/N\:/'\;k/u\ fN:[(O D-Arg NH
o \\‘\/\N
L-Hpr
NH 0 HN L-Leu
J\ NP ON
HN“"NH, 0o
MeO N
Agdha H ~
L-NMeGln
H,N” N0
OH
BOMeTyr

Figure 10 Neamphamide B (1) D{b3AEE
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Table 4 ‘H and C NMR data for neamphamide B (1)

position s S Position 8 P 8¢ E°
Leu Arg
1 1745 1 174.0
2 508  4.58(t, 7.4) 2 532  4.40
3 396  1.27,1.76 3 28.2 1.60, 1.94
4 261 1.73 4 25.4 1.58, 1.62
4-CHs 211 0.91 5 420 3.15
5 235 095 5-NH 7.35
NH 7.20 6-CO 158.6
NMeGIn NH 7.83(d, 6.8)
1 171.2 guan 7.45,6.99
2 56.5  4.81(t, 7.1) 3,4-diMeGIn
3 26.0 1.58,1.65 1 173.9
4 322  1.63,1.78 2 59.0  4.21(dd, 4.3,9.7)
5CO 177.4 3 37.5 2.39
5-NH, 6.60, 7.10 3-CHs 15.3 1.19
N-CH, 305 298 4 43.0 277
HOMeTyr 4-CHj 20.1 1.27
1 171.4 5-CO 180.6
2 531  5.01(t, 9.3) 5-NH; 6.98,7.58
3 841  4.46(t, 9.3) NH 9.33 (d, 4.3)
30CH; 568 3.1 Agdha
4 129.3 1 176.6
5/9 130.7 7.21(d,8.1) 2 728  3.92(d,9.1)
6/8 116.1  6.78(d, 8.1) 3 75.3 3.60 (dd, 2.2, 9.1)
7 158.9 4 510 420
NH 8.32 5 30.0 1.73,158
Hpr 6 26.4 1.64, 1.60
1 170.9 7 422 3.20,3.15
2 533  5.24(d, 3.9) 7-NH; 7.43 (br)
3 212 145,167 8 158.7
4 262  1.45,1.60 NH 7.59
5 264 158,212 guan 7.32,6.81
6 445 2.87,3.82(d, 11.7) Asn
aThr! 1 173.9
1 173.4 2 520  4.70(dd, 5.8,6.3)
2 565  5.35(dd, 1.6, 8.8) 3 377  2.73,2.84(dd, 6.3, 15.1)
3 724 5.59(dg, 1.6, 6.8) 4 175.0
4 145 1.19(d,6.8) 4-NH; 7.10,7.66
NH 8.94 (d, 8.8) NH 8.31
aThr Htmha
1 172.1 1 178.8 178.5
2 63.8  3.82(br) 2 44.8 258 (qui, 6.8) 434 2.54
3 67.0 434 2-CH; 14.7 1.09 (d, 6.8) 14.0 1.00
4 149 127 3 79.2 347 77.6 3.48
NH 8.35 4 34.0 1.69 32,0 1.63
4-CH, 17.2 0.93 16.0 0.83
5 38.1 1.00
6 24.3 1.53
6-CHs 20.1 0.73
7 23.4 0.80

313C NMR: & { ppm ), (150 MHz, CD;OH containing trace amounts of TFA )

14 NMR: &; ( ppm, Jin Hz ), (600 MHz, CD;OH containing trace amounts of TFA )
¢ Multiplicity was not reported because of overlapping resonances

¢3¢ NMR: & ( ppm ), (150 MHz, D,0 containing trace amounts of TFA)

e1H NMR: & { ppm, J in Hz), (600 MHz, DO containing trace amounts of TFA)

f Assignment based on ROESY cross-peaks ; 5 7.32/5 6.81, & 7.45/56.99
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E=F ¥ Agelassp.h> b D agelasine 38D BB L =R F DFEHR

E—fi Agelasine SN R L FiETEME

2010 FEIZ . AV FRITOET v 7 ETHEERLZ
Wgfs Agelas sp.(Figure 11)® MeOH fiH = 2|2,
HFRB X MERERE OMEER M T C M smegmatis
WZxt L CHEESER R b, £ 2T, MeOH i
T X 2(5.4 ) & M EHI AR S EL 21TV, (&M
REBROBREEZEIC, SiO0eA—7 > F A, ODS
HPLC CIEREH 21T - 7= (Figure 12), ZDFER.
TEMES'E L LT, agelasine B (2, 8.3 mg). agelasine
C (8, 6.6 mg)¥ L 1 agelasine D (4, 52 mg) 104 B
Bt L 7= (Figure 13), &£{t&%1X NMR A7 kL5
— 2 BIOESI-TOF-MS L VB bz FEEZX
BELEBETIZ LTIV EREFNRRIE LT,

Marine sponge

Figure 11
A v KRR T EWERR Agelas sp.

90%MeOHagq. ext.
Agelas sp. 204 ,&A fn;;g’m“ ’
A gmatis
MeOH ext. | Aerobic | Hypoxic |
5.4 g Si0, column
(CHCl5: MeOH : H,0 + NHa)
Partition with I I ]
H,0/ EtOAc Fr.A-1 -~ 8 9
650 mg
EtOAc ext. H0 ext. I 0DS HPLC
Pstition-vith (MeOH : H,0+0.1%TFA)
90%MeOHaq. / Hexane I I
I | 102 4
243 mg
Hexane ext. 90%MeOHagq. ext.
1.6
204 1.6 [1.6]
ODS HPLC
12'5 (MeCN : H,0+0.1%TFA)
1 2 3 4
agelasine B (2) agelasine D (4) agelasine C (3)
8.3 mg 52.2 mg 6.6 mg
[34]31] |o08]08] [3.1]3.1]

Figure 12 ¥E#f Agelas sp.)> b DIEMEYE O BBk
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HoN N R = :*“
NN~ 2 S
\)/
R1

Agelasine B (2) Agelasine C (3)  Agelasine D (4)

Figure 13 Agelasine B (2), C ()8 X U'D @D{bZFiEE

Agelasine 3D M. smegmatis ¥ X O M. bovis BCG \Zxt T A HEE ML . HFRB &
WEBRRIEESLM T CHRIE LR % Table 5 127”9, Agelasine 3EITHFRI L UMKER
REEBRSEMT T M smegmatisiZxt L 0.8-3.13 pg/mL @ MIC %7~ L, M. bovis BCG

Wkt LTI 1.56-12.5 pg/mL @ MIC %7~ L7z, ¥ 7= agelasine D (335 &8\ EHE%
HLTWiE,

Table 5 Agelasine B (2), C (8), D WD M. smegmatis
B IO M bovis BCG =345 MIC

MIC (ug/mL.)
Strains Aselasine B(2)  Agelasine C(3) Agelasine D (4)
Aerobic Hypoxic Aerobic Hypoxic Aercbic Hypoxic

M. smegmatis 3.13 3.13 3143 313 0.8 0.8
M. bovisBCG 6.25 125 6.25 125 156 3.13
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RIZ, B bITRVEMZ R L7z agelasine D (4) D M. smegmatis 3 £ O M. bovis BCG
(T OMEEEOIEARRZA LT 272®, FREB L WMERZEOBBEESLHET T
agelasine D (4) % #N L 72 BR DFRFFEY 72 colony forming unit (CFU) DZE{b % & L 7=,
T ORER. Figure 14,15 ITRT £ 912, FRB I MEREROFEHEELGTICBNT 4
FFIE T C CFU OREEH 2D DNBE S, M smegmatis \IZB W CIIFEERSLET T
36 Rl = m =— BRI S 172 < RV . M. bovis BCG IZBWTHZENFN 12 HE
Uk, 14 FEUBan=—» B8R Ihi{Rol, TNOLOEEND, 413FKB X
WMEEER OMEZE ST T, M. smegmatis 3 X O M. bovis BCG =5t L CEEEMIZ/E
RAT5ZLBHALNERTE,

Aerobic condition Hypoxic condition
10° 3 10°
E E ‘
- 107 - 10
E 105 : g 105
[(=2] agelasine O {4} | (=) IS agelasine D}4)
3 10% — (3.13 pg/mL) 3 10 (3.13 pgimL)
10 10 —— Te. ﬁ S
T i 8
0 20 40 60 0 20 40 60
hours hours
Figure 14 Agelasine D ()7F7E FIZ BT 5 M. smegmatis DIRFEFHIEEZ L,
Aerobic condition Hypoxic condition
10° i 10° »
E E “control
¢ control
- 107 ./ = 10
E 105 E 105
o agelasine D (4) o —
g’ 103 (6.25 pg/mL) g’ 10° .
| = agelasine D (4)
(12.5 pg/mL)
10 10 ——
0 5 10 15 0 5 10 15
days days

Figure 15 Agelasine D (7FFE TIZHB1} D M. bovis BCG DRRIFHIE L
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B 4 )2 DNATFAT5 Y —%F\] agelasine D (4) DB T DFERH

A OFEAIMHEARICIT, ZOEMSTFERER ST LICXVELT 5 b D%
SFEET D, £7-. Jacobs 51 isoniazid DEH X > /37 E(InhA) Z EFKET 5 M.
smegmatis DI EEHRR A isoniazid (2% L CIHEZ BET 2 Z L 2HELTED 19,
EELOMAZEIZBVTHREERIC InhA 2 SRR T OWEEBEKREERLZLI A, T
5728 isoniazid IZMEERT Z & 2R L7z (Figure 16),

inhA*
NH, over-expressed strain
|

- NH inhA inhA
|nhA
>
inhA inhA

ﬂ |son|a2|d

INH
Death (sensitive) (INH) Survival (reS|stant)

* inhA: enoyl-Acp reductase

Figure 16 M. smegmatis ® InhA EREIIZ L 5 isoniazid (235 B iR L

M. smegmatis wild type

EE LT, T HEYEOENS FOREEBRKIT, TOTMEYEICKH L Ttz xR
T EWHIEZEEARL L, M bovisBCGH¥EDY ) ADNA A4 77V —%F|AL.
L ANV RT 4 7%@?9&%%%%@%2&@?% >FOMBAICEF LI, T72b
5. Figure 171”7 X 512, M bovis BCG #R &L W i L7277 A% HIRREESRALERIZ
XV 20~40 kb (ZHIET L, %W‘oé):x I RRJ Z—pYUB415 ~fAiATeZ & T, M.
bovis BCG HD% ) LDNA ZA4 77V —%EpkL7z, €L T, ENbZHWT M
smegmatis & T EEHT H T & T, 7 ¥ LT M. bovisBCG kD7 /) L i ZEmFEEH
THOWEERGEEER LTZ, RIS, T OREEBRKEZTENE TRV —=7 1,
Mtz R EEEEE RH L. 2208 EN5 2 A FOBRBEFESI 2T T2 2 &
T, MEYWEICmEZ 5T BB TEEEZALGNCLE, £L T, ZOEKREZLEIL
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TINER T D REBRT OWEBEREZER L, ORI OMEE ST HRERR T2
ERZBVIETZ LT, HZROICTHEEZFET 2BEFERALNICT D2 L E2RAT,

Digestion / % . 0000 [O }[O ][O ]
/M :> © ovusats ). o000 |:> (o) ])(©)

93kb
GenomeDNA p ; Jos O O 00O
(M. Bovis BOG) i amaceic  fo GnomicDNA (] ]]

i e O - wenome library Transformants
vectgr i of M. smegmatis
P cosmid vector pYUB415 (4,000 strains)
a1 3% s E_ 7 B ¥
Genomic il i O .
DNA ¥ T : L Determination of
wagment ! e the region which
e 5 gives tolerance
o KK KK & totme compouns

geneA geneB geneC geneD geneE geneF

—

Screeningd of Compound- Analysis Multiple cloningssite
compound- : of
resistant reSIs'tant cosmids a 2
strains strains hsp60 gene —_—
promoter aph’ gene B
pMV261 . S— 2ET
e - : Identificatic fth
entification o e gene
— which gives tolerance

to the compound

Figure 17 7°/ A DNA 54 77V —% A\ 2R F TS

AR DFIEIZRE, M. bovis BCG BIET% 7 v ¥ AMIEHRIT 5 M. smegmatis &
BEHHERP D, 4 MR TR T ESREZ A7 V—=v 7 Lz, ZORE. 8HROW
BE R (Strain 1~8)2%, 1.6 pg/mL (2 x MIC) D 4 Z & e Z BT HHERE L, it
MERTZENRALNE o7 (Figure 18),

Figure 18 Agelasine D (W& A TOLEY 4 MtER Gtk (Strain 1~8)DAE
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% ZTIRIZ, strain 1~8 2b 3 A I FEHH L, ThDICEEND M. bovisBCG 7
J LDDOELCFEINEEN LTz, TOFERE. strain 1, 2. 5 BL RN 7121, M. bovisBCG
7 ) D 3467.1~3502.9 kb DFEIKISE £ 41, strain 4 121% 8472.2~3503.8 kb 43, Strain
8 |Z1% 3475.0~3507.4 kb DFEE A E EH T 7= (Figure 19), 724 E], strain 3 B X
M IZEENTVWEZaRI FOBEFESNL, PAERERET — 23BN TRETE R
Pote, UEORRMNS, 41Z8 L TIEE 45T 2EETIE, BRH LEEEKOEE
SR THD. M. bovis BCG 7/ LD 3475.0 kb~3502.9 kb ™ 27.9 kb WIZHFEET 5 &
FTREINT,

Cosmid Strain-1,2,5,7 — -
3467.1 kb : 3502.9 kb
Cosmid Strain-4 —— -
3472.2kb : 3503.8 kb
Cosmid Strain-8 3475.0 kb B
3475.0 kb l 27.9 kb I 3502.9 kb

Figure 19 Agelasine D (DIMEFREEHIRICE ED M. bovis BCG 7'/ L DEIETFHEIK

T LT ER—RERELIZEZ A, 2D 27.9kb OFEKIZIL 26 D open
reading frame (ORF)3& TN T\ 5 Z & 03HERR S 7z (Figure 20), & Z TKIZ

W2 T 53 2 BEFEREZKY
Xoic
pMV261 Z T 7 m—

A7,

Z OfEE % Figure 20 B XU 21 LCH?@“
8EDHEE L 2 2D ORFICHEIL, ENENEZT T A FpMV206 8L
VT L, FLT, ENHERAWT M smegmatis * THE

B#T 52 LT ENTHORETFHEELEREIRT 2 WEEHEK (Strain 9~18) & 1E

L7z (Figure 20),

Commonregion (including 26 genes)
nuoK nuoM PPE53 BGG3184c BCG3186c MOXR3 BCG3130c
"""" = _nuoL > nuoN PPE70 BCG3185c BCG3187¢ B;(E?m::
3475051 L L 1 L 1 1 L 1 1 1 J 3490050
PPE70 _
Area 1 4— Area 3
Area 2
BCG3191¢c BCG3193 hpx BCG3197c BCG3199 mesTa BCG3203BCG3205
ST A B 960BCG3198  mesTD ¢ 906326'4"'
— BCG3192 aofH BCG3196cBCG3198  mesTb BCG3202
3490051 L 1 1 1 1 1 1 1 ] 3502901
M = Area 4 *A-— Area 6 4— Area 8
rea 5
Multiple cloning site Multiple cloning site
hsp60
promoter transform
\ hyg with each plasmid
\\ |Area 1~8 .
\ \
pMV206 pMVv261 )\ | PPE70
4.1 kbp 4.5 kbp
prepared 10 transformants

OriE -~ OriM OriE " oriM (Strain 8~18)

Figure 20 Agelasine D (DIZTiftE% 53 2 BEFEMERICE SN2 BEFEH
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WIZ, fERR L= & EERHR (Strain 9~18)D 4 IZH T ATMEDHELHER LT, T
OFER, =V 7T 2 ZEmEHT D strain 12 DFHH 4 (2% L Tl 2 7= L 72 (Figure 21),

1.6 pg/ml of 4 (2xMIC)

. 10 12 14 16 18
Strain 9 11 13 15 17

G 1 Area 2 Aread eab
ene <, Area3 Areas Area7

Area 8

3502.9kb

BCG3184c BCG3185c BCG3186c BCG3187c

Figure 21 Agelasine D ()& FEHIZI T B strain 9~13 DAEF &, M. bovis BCG BIEFHEED
YAy u—=y

T V7T 2% BCG3184c, BCG3185c, BCG3186c, BCG3187c D 4 BTN E £
LDEBTHST, I T.INHADDBEFEENETNERERT A EEHL (Strain
19~22) % {EfLt4 ., agelasine D (DIZH 3 BMHIEDFEE B LTz, = DfER. BCG3185¢
BETFOEREBF (Strain 20)728 agelasine D It ZRT 2 LALLM E o7
(Figure 22), 7= AREEFIE M. bovis BCG %7 /) L5 —F _R—Z |28V T, dioxygenase
BEEEET 5L TRIN TV,

U EDFERN G, agelasine D (4) DIER)SrF1%, dioxygenase #fEEH T 5 & FHEE
W5 BCG318b5c BInFDHFREN TH D Z L BRI B STz,

No antibiotics 1.6 pg/ml of 4 (2xMIC)

srain22 N1 #~ Stain19

(BCG3187c) AN (BCG3184c)

Strain20  /
BCG3185¢) 44

Figure 22 BCGS3184c~BCG3187c &R EED
agelasine D WFEHE T CTOAF
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=8 BCG3185cEREMD agelasine D (AR E DT

AIEIDEBROFER., BCG3185c &5 DEZEBMK (Strain 20)7% agelasine D (412

i

HERLEZZ ENnD, BCG3185c BT DEIREM N agelasine D W) DIEEX 5+ Th
52 ENELS IR ENTE, LL, BCG3185c B+ DOFIRREWH dioxygenase HEE
EHETHEEZLND I LD, agelasineD @WORBHERET D LILD, BT
E4ICEEZR L TS RIBEERE X bz, £IZC, BFAEKLE strain 20 (28172 4

DB E & LLEiRE L7z

o

BF AR X O strain 20 T2, KBE 0.4 pg/mL (0.5xMIC) T4 #HML, &
REHIC AR Z 0L L 72, PBS 12 & 0 iR & Teid 12 . B 2 AW =i 217 \HPLC
ZRWT40EFEZHIE L, £-HEZZEO rifampicin (9) 2 NEZE#E L L THW,
HPLC T® rifampicin Q)OO Y —7 OEFEE 4 DE—7 OEBEOLNLEEND 4 D&
ZHIE L7 (Figure 23), = D#E%, Table 6 (Z/R9 & 912, 0~24 BFE] OEFEEFHE TiX
W AR T agelasine D @ DORHEICEIIBE SN 2oz, ZDZ &b strain 20

D 4 ~OHELIE 4 ORFOREDOFER TIXRWNZ

EBHLREROT,

10:0min)

9 (10.0min)

Wild-type (24 h) Strain 20 (24 h)
|- agelasine D (4) .| iagelasine D|(4)|
AT rifampicin§(5) f | .;+rifamfpicin ()
i 9( 3 ; !
|

éJ (;K;
i SEEE| LEENE
i {

,* "M

AT
s § .+ agelasine D (4)l + agelasine D (4)
| | rifampicin (5) + rifampicin (5) |
| ; 9 (10.0min) 9 (99min) =
E : 4 (120 nlun )

| WM«, Qrsmin) |||
I\ =E=2 i
; i Ik 1 ./\\,,‘_

BEEEEE:

Figure 23 BCG3185c m#Hikk (Strain 20) & BFARRIZ
BT B{LEW 4 K Y > 72O HPLC F¥— b

Table 6 BCG3185c & Ekk (Strain 20) & B4k & @ agelasine D (DB B D LLE:

Ratio
[peak area of agelasin D (4) / peak area of internal standard (rifampicin (9))]

Incubation

time Wild-type strain 20
Oh 0.28 0.26
6h 0.37 0.37

12h 0.39 0.40

24h 0.41 0.44
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FENE RE ST X T HRES V- BCG3185c BIFREM & agelasine D (4) & D
K& B BN DREHT

INE TORFORE, dioxygenase HeE2H T 5 L E X b b BCG3185c Ein+
DFRED D 4 DEFENZFTHDZ ENELRBENT, £Z T, BCG3185¢EinF
DFREM L 4 L OFBEEBRTMEEZRE Y7 A€ U HBEEZFIH L THETLE,

BCG3185c BT DFREYIL His-tag @& % > 7327 & & LT Escherichia coli T3&
RSE, TOREMBBEP O I NNV X L— M7 2E2AVTER L (Figure 24),
% LT, Histag @& ¥ /37 B % ETE{LTE 5 NTA (nitrilotriacetic acid) & > #—F
v 7, FAR LTz BOG3185c BInFRIRY VX7 BEEELL, 4 L ORBEEMMEE
R LR,

Z DRER, 4 & BCG3186c BInFHIREY & OfFBEES (Ko)iX 242 M L EH &
7c (Figure 25), — 5, X HT 4 72> br—/L & LTHV = streptomycin (23S rRNA
WCRET DI EPHMON TV D)DMRBEESIT 1.47mM LEH SN, ZOZ Ehb,
413, BCG3185c BInTHIREM L EERETHZLBHA LML 2oz,

U EDFERD G| agelasine D (i%, Mycobacterium BHE ® dioxygenase Héfe %
BT2LTRINDZ T E(BCG3185c BInFEIREMICHEE L, FOMERILE
THZEIZIVHEEEEZ TR LTS Z LR TR I,

1 2 3 4 m
=== oo 1:E. coli. lysate
— 116

s o 88 -
e — 2 2 : resin supernatant

! ﬂ IR
= o= S s 3 : elution with 50 pM imidazole
e o 2 4 : elution with 150 pM imidazole
== = === M : marker
BCG3185¢ protein

(possible dioxygenase)

Figure 24 E. colilysate 75 @ His-tag @& BCG3185¢ BiaREEY D F5HL

Agelasine D (4)
concentlation

RU

16 1
: 0.63 pug/mL
: 0.50 pg/mL

1 1
12 - 2
3:0.25 pg/mL
4
5

: 0.16pg/mL
: 0.13 pug/mL

\\5“’-08 ug/mL
&5 ——

-60 40 20 0 20 40 60 80 100 120
Time (sec)
Figure 26 RE~7 7 X H£BIELZ AW THIE L7 Histag @&
BCG3185c FHRREEM L agelasine D (4) & DfES
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HEINE ¥ Melophlus sp.h> b @ melophlin 35 D BBk & )40 F DfREA

E—Hi Melophlin 37 B & HiEETEHE
2010, AV RRXYTOET v 7 BTH
B L7288 Melophlus sp.(Figure 26) ™
MeOH #itH =% 2|2, M. smegmatis \Zxf L
CHERSEE (propionate) % [RIBIR & 7 D H5H
BIRLTEEEZAHE L., £Z T,
MeOH #hiH = % R (52 g) & HIF BHI VAR
FBLEATV., [EERBROBER LRI,
Si0; 47> # 5 . ODS HPLC TIEUHE (0 i g
M7 (Figure 27), 2 OREE, HEHEY Bt Pt « S &
B & LT, melophlinA () . G6). H(7)  Figure 26 1 > K 7 EE#ERE Melophlus sp.
BLOI®)WEZENEI 42 mg, 7 mg,
23 mg & & ' 18 mg BB L 7= (Figure 28), HILEWIL NMR A7 M7 —F B LW
ESI-TOF-MS OfE#HTi2 X V., melophlin HEHE S, 74 P INT —F ZXEME L
B2 Z Ltk v ZnEnoEW % FE L7, Melophlin A (5)i3 2000 FiZ, it
REIZBWT ras BETFOEEEMEGICH S NIH3T3 Mz RBE{LEE T HiEHE
ERTHRILAE L CHEBES NI LAY ThH o7 199 RBFE TH 2T, BIEEK
RIFEEHRIN 2 IEEEE R T Z EBAL N E R o T,

Marine sponge
Melophlus sp.

MIC (e
MeOH ext. o
Fr.A-5 M.smegmatis
524 1199 mg | Glucose |Propionate I
Partition with
H,O/EtOAc ODS HPLC
EtOAc (MeOH : H,0 + TFA)
9.69g | l I 1
FiBA - 7 oo 9 o 14
| Si0, column Melophlin G (6) ™3  Melophlin A (5)
(CHCI5 : MeOH : H,0) 7mg 42mg
| | 1
FrA1 ----5 ~---- 12 0DS HPLC
1199 mg (MeCN : H,O + TFA)
I ! l
Fr.C-1 2 .- 4
Melophlin | (8) Melophlin H (7)
18 mg 23 mg

[6.25[0.8] [3.13/0.4]

Figure 27 ###& Melophlus sp.?)> b DIEVEY'E O HEf
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Melophlin A (5) H H 14
Melophlin G (6) H H 10
MelophlinH(7) H CH; 10
MelophlinI (8) CH; H 10

Figure 28 Melophlin A (5), G (6). H (DB I I @)L MEE

Melophlin EHDRFFRDE /2D 3 FEEHDOEEH (glucose, propionate ¥ 7213
palmitate)iZ 3317 2 HIETEMEZ HIE L2k R % Table 712579, Melophlin Hix., M
smegmatis \Zxt L C, glucose ¥ 721X palmitate & jREIR & T 5 EEHITlE 3.18~25
pg/mL @ MIC % 7R3 DIZxF LT, propionate & [REJR & T HEEH T MIC 0.4~0.8
pg/mL & 4 FLA EORBIRMBRFEEEEZ R Uiz, 72, M bovisBCG 2% L T [
2. 4 fZLLED propionate &HBFHIBIRE RHETEME 2R Lz,

%#1Z melophlin A (5)I%., M. smegmatis T 32 %, M. bovisBCG T8z, o
melophlin 8 & th#E U CTE VO propionate 5 HLBIRMEZRTZ L6, AFLUEHOE
& 7% melophlin #H® propionate BEHRIRMEICBI 55 Z LARB EN T, —F., A8
DEIVBFELT, MEEOAFANEOFELMNBENERD melophlin G, HB IO T
1. ZTOEERCBREICEZERENA LNV b, IS Lo X F LRI TEMERDE
PFIEICEEZRIT SRV ERTREB SN,

Table 7 Melophlin A (5), G (6). H (DR LV 1(8)D M. smegmatis B LT
M. bovis BCG IZxt3 5 K@ H COHEE M

MIC (ng/mL)
Melophlin A (5) Melophlin G (6) Melophlin H (7) Melophlin I (8)

M.smegmatls M. bovis BCG M. smegmatis M. bovis BCG M.smegmatls M. bovis BCG M.smegmatis M. bovis BCG

Carbon source

glucose 25 25 3.13 125 3.13 125 6.25 25
propionate 0.8 3.13 0.4 3.13 0.4 3.13 0.8 6.25
palmitate 125 25 3.13 125 6.25 125 3.13 25
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B_fi 5L DNAZATZ Y —%FH\i melophlin A (5) D)5 F DFEHA

WIT, B b B HGBIRME S B WO BLETE % % 7R L 72 melophlin A (5) %/ L T.agelasine
D@ ERERIZ, 7/ 5ADNA T4 77V —%AWTEZEN S T OB 21T > 72,

E9. M. bovis BCG H3RD 5"/ 5 DNA 74 75 U —CEE# LTz M. smegmatis
BROHEMNS, 5ICiE2 nIWEEGEkE A7 ) —= T Lz, TORBR, 5 KOBE
ExHARR (Strain 23~27)7%% 0.8 pg/mL (MIC)® 5 % & Z» propionate ZEREEHIZ IV T H
HEIE L, MEZ5T 2 & 23R S vz (Figure 29),

; X
No antibiotics LT HOL 1 X8C)

Strain 25 Strain 24';’!

\\ Strain 25  Strain 24

Figure 29 Melophlin A (5)&F #5#i COLEY b Mk
G Hakk (Strain 28~27)DAE

RIZ, BEREEBHERO T AI 2B L, 203X I FAD M. bovis BCG HR D&
CFERH 2 BT LT~ ZDFEE, strain 23~25 I8 N TV EIEFHEI & strain 26
BLO2TIZEENTWEBETFEEEIL. ENENHOERTHL ZLBALNE R
-7z (Figure 30), 7z, 5 IZMMEZ 5T 2 BETFHFET 2B TFHEIEIL. M bovis
BCG %'/ A0 1422.3 kb 7> 5 1448.7kb (26.4 kb, 783 1) & 1169.4 kb »° & 1183.8 kb
(14.4 kb, 81K 2) & PRI L=,

Cosmid Strain 23, 25 —f 1448.7 kb

1422.3kb = - & 1451.6kb

Cosmid Strain 24
26.4kb (23 genes)

1422.3 kb 1448.7 kb

[fEIE1]

Cosmid Strain 26 1169.4kb £

Cosmid Strain 27 —' 1183.8 kb

—————— 14.4kb (10 genes) ———

[fEIEE2]

Figure 30 Melophlin A B EE=#itkH 5 bz M. bovis BCG 7/ L DEFELF
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i1

% kgd BCG1310 Ipré BCG1314 BCG1316c  BCG1318
BCG1309¢c _ BCG1311c deaD BCG1315c BCG1317
A < > < —
1422304 L | 1 | 1 1 | | | | ! 1435803
< ————
——————— Area 1-2 » Area 1-4
Area 1-1 Area 1-3
BCG1319 B<C_G1321c BCG1323 _ pknH BCG1327c lﬁrA BCG1331c
BCG1320c amiB2 ECG13‘4 embR BCG1328c BCG1330c
. -— - -
1435804 1 L L 1 1 1 1 1 1 ] 1435713
P R
Area 1-4 R Area 1-6
Area 1-5 Area 1-7
%2
mfd Ipqu BCG1081BCG1083 _ kdpD kdpA
» —— —_ 3 “* e =
BCG1078 eno BCG1082  kdpE
asmm ﬁ »
1169370 r 1 1 L 1 1 1 1 1 1 ] 1183760
> > —
Gene 1-1 Area 2-2 Area 2-4
ety G
Area 2-1 Area 2-3

Figure 31 Melophlin A G)IHEFEHRNLELNZER 1 BLI O 2ICEEN A EEF

T AT —ER—ZRTOMITIZL Y, Figure 311" T ORF BNEE 1 BLI O 2ICEF
N5 EPHERINT, £ TKIC, IR 1 BIUERK 2 2T 0&EE %, Figure
BLIZARTIBY ENENTOBLINS DOERICHEIL, TNENOERDYT ) L &E
BT D M. smegmatis TEEHIEZ {ERL L 7= (Strain 28~39),

Z LT, FEWEERLED 5 12T AMMEOEELFHER LIz, TORE, k1 N0E
¥ Tid, area 1-4 ZHmFEHT 5 strain 31 23, fHIK 2 NOBEET Tl area 2-2 ZE %
B9 5 strain 37 23 5 IZfittE %7~ L7z (Figure 32),

0.8 pg/mL (1 X MIC) of melophlin A (5)

| i - 2
Strain23  Wild Strain26 Wild %
| e A  Wieosmia) | type

/Strain 34 E 3
A{Area 1-7) :: -1) Strain 39

;' (Area 2-4)

Strain38
(Area 2-3)
Strain 37
{Area 2-2)

(Area 2-1!-.

v d

Figure 32 Strain 28~39 ® melophlin A B)&HHBH THEE
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Figure 31 IZ/R L7231V . area 1-4 IZIX 5D ORF AFE L., area 2-2 IZIL 3FED
ORF AEEL TS, £ZTRIZ, 2D 8 20 ORF ZmFEE T W EBRHMK % (B
L (Strain 40~47), 5 Zx$ 2MMEDEEZHER L7z, T ORER, Area 1-4 TiT HIT
(Histidin triad)-like protein # 22— N3 5% & PRI D BCG1321c BT DEFEEE
(Strain 44) 23t %27~ L. Area 2-2 Tl exopolyphosphatase & = — K35 & FHEI
% BCG1083&=FDEFERE (Strain 4703 MiE% R L7z (Figure 33),

0.8 pug/mL (1 X MIC) of melophlin A (5)

Strain 23 A
(cosmid) e Strain 26 yams

: “(cosmid)}

BCG1083)  (BCG108H)
(BCG1318) \ ’

Strain 42
(BCG1319)

Strain 46
(BCG1082)) "

Figure 33 BCG1317~21c, BCG1081 ~3 &% Btk
® melophlin A B)&HEEH TOEE

UL ED#ERA 5, melophlin A (5)® propionate & & B HIZIR B e FLETE E DRELIZ
1%, BCG1321c &=+ DFIEREY (HIT -like protein) & BCG1083 & inF DEREY
(exopolyphosphatase) 235 L T\ 5 Z & A58 < /R S 7z,
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Exopolyphosphatase i3, ATP EOE TR AX—V VBEAICHAEND Y VBOR
BJR T& % polyphosphate DIIA S EEESE L& 2 LT3, %72 exopolyphosphate
ISR (Pseudomonas aeruginosa) o9 V&% 58 (Salmonella typhimurium)’s ¥ .
% < DIFIFEMEMEICE OFERRE SN TEY 20, EEE TIX. RvI026BEFITHA
BRAa— NI TW3b, —75, HIT protein #i%. C-FigfHiric HXHXHXX (H :
Histidine X : BUKMET X VB DEF— TV EFIZHTEX N7 ETHY ., ME»bE

M E TR EDOHEENRH SN TS, £72 HIT protein 1X, Z DHERE & HIEDEWIT
& V. 5-monophosphoramide hydrolase 2753 % Hint 7 7 I U —., diadenosine
polyphosphate hydrolase %79 % Fhit 7 7 X U —., diadenosine tetraphosphate
phosphorylase #FH %% GalT 77 I U —0D 3 DIZHEEINTWS, ZOHFT
BCG1321ci3. Hint 7 7 XV —IZ B $ B EER(Saccharomyces cerevisiae)&inF Hntl
L HEMENE <. Hntl OFERE®IZIL 5-monophosphoramide hydrolase fE 14 238145
ENTNWD Z b 2V, BCG1321c DEFREN S FEOEEE T 5 REESE WV &
THRIND,

INDOMAD D, melophlin A (B) DS F & FHREND BCG1083 8 X}
BCG1321c DRREDIT T E Y VBREMOMAKSHICEOLI#EEE oL TR
Nz, &5 melophlin A B)IZ DWW\ Tid, WELIEMM D GTPase Th 5 dynamin & f
BTDHILELHREINTNDZ &5 22, melophlin A B)ix U VBB DANA S E/E
R EMTHD L#HEESIND (Figure 34), L22L722%5, melophlin A (5)23
propionate SFHLUBRIRRIEEMEZ R TI L &, Z OEHS F~DOEE L BEER T
DHRERMBITRNI LD, SR IOFOVTELIIKRITIHBERD B,

NH,
N
) Sl T 9 9
HN—E—0 -—7 8)-e-o - Known target
© "
6 S=—d o® fe) N of melophlin A
Adenosine 5'- monOPhOSPhoramldate Melophlin A Polyphosphate GTP
Melophlin A
HIT (histidine tnad) protein -/ \- exo-polyphosphatase l o
(BCG1321, protein ) (8cG1083 protein ) GTPase (Dynamins)

NH
N .
0 <NNﬁ' —E—o—ﬁ-o—ﬁp’)o \ GDP + Pi /
HO_P_OE)I o le d
n-1

0® 0o
AMP + NH, polyP,, + Pi

Figure 34 Melophlin A (B) DH#EE X115 phosphate FE/EMA
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o R

1) BEEVEME Neamphius sp.?> MeOH = % 2 5 L HEMERRT v _7F R
neamphamide B ()% BBt L. ZD{LFEEEZH 62T L7, 72 neamphamide B
(DiZ. M. smegmatis ¥ X O M. bovis BCG 2% L THREER L OBTEREZFE
T HEBRRERBOBMEH T CREFER LTI E2HLNILE,

2) A RRVTEER Agelassp.® MeOH i =% 2026 | RIS L UMKERR O
BEELZHT CHREREZ TR ITHEYE L LT, agelasine B(2)., COBIUD@%
BiEEL 7-, 41T agelasine D (9%, M smegmatis 8 L' M. bovis BCG IZ%f LIF=
BIMEBREOMBEESMET T 0.8~ 6.25 pg/mL EBWHFIEEEZ R L. TOER
HERENTHEZ EEHALMIC LT,

3)  Agelasine D (@ DEHL FEFTDOFER, agelasine D (4)i%. Mycobacterium J&
B D dioxygenase & FHEENS ¥ 37 E(BCG3185c BInTHIFREMICHE L. £
DOREEZIHETA Z LK VHEEEZT~TZ L 2RISR TR E/T

4)  Granuloma NOMEEEORBE(LIZER LT, BV L KRR &5 5 HEREY
WCHEEE R LA L IRET MR EBE LT, TR ) —= 7 DR,
A v KRV TREWERE Melophlus sp.?> MeOH fiH{= % R |Z propionate & A K5 HiZ{R
EOZRUETEE S R L, TR 2 2 L72# %, melophlin A (5), G (6). H(M3
LU I@)%HBEL T,

5) Melophlin A (5) DREML TFENTD#ER. melophlin A (5)® propionate & 7& 85
BRI TIEEEORBITIT. BCG1321c DEFREY (HIT-like protein) &
BCG1083 DERFREY (exopolyphosphatase) 35 LT3 Z & &R T HH R 2
Bl
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PHF

ARFFRIZER L, RIATHRE, THHEZ IR Y £ L KRR FERFREZH R RRD L
FoE BED MK BE BRI OEHELET,

EREITOCRL, BxOBERRTHE L THELEE E Uiz, H ME #HEdRic
DPLEHBLET, SeB 0FRARIHELEES E LoHE B B#, Bf =
FriEBh# (R RALRZE BEICR B#HVZ L E TS

RO ZH W12 & F L2k R FEEEE R AR ER B 5— #
BRIEHOBEERLET,

EROBIZZE S, THEWEREE E LEARERENRAWLESE W EPE
L. Patamaporn Pruksakorn 4=, A H #4 #E, AN 2% &+, BH EhE
&L, & KF EL. B W 5. Ahmed Mohamed Mohamed &+, #& &% &+
e Bkt L, BN B L, 8 B4E 2+ f Kk 2L FHE FIR FLofh,
RRRFRFEBEIE L AR KRR 0B OBERIEFT = LET,

EANOWEL LWL R & LERESHEN ARANEZOTE £7 K,
R AET RICBHELST,

BBIZ. FAEEEZZZ COVEPWEER, AL LRESHE LES,
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EBRDE

TV haRF—A FALERITRR R E &5 (ESI-TOF MS)id. Waters B Q-Tof
Ultima Z AW THEIE L, HHE L LT MeOH % V72, BBKIER A2 M (H-NMR B
FOVBBC-NMR)IZ, RV Ty F7ud—X Ty Y37 v FElVarian unity
inova 600 (*H : 600 MHz 3 X 0t 13C : 150 MHz) Z W THIZE L, CDCls, CDsOH % L <
13 D20 & NERIERE L L, chemical shift 138 (ppm). #EAEHKIX J=Hz) TRR LT, Fi2,
IH-NMR 12 81} 5 4584£0%. singlet. doublet, triplet. doubledoublet, doubletriplet.,
multiplet # ZNhZH s, d. t. dd, dt, m {2, broad iXbr LB L TR L 72,

FRARIL A7 kL (IR spectrum)id B Az 68 7 — U = RN 55 eI E R
FT/IR-5300, A FIRKIL A7 kL (UV-vis spectrum) i BERUYERTEL UV-2425, iz
SEEE (specific rotation)id B A4 8T 2 Z VA EEH (L= 50 mm) DIP-370 % VT
BIE L7,

W< A 7 a7 L— b Y —&—ik, Molecular Devices # SpectraMax 190 Z{fEH L. 2
Rl— g V7 b7 =71 Soft Max Pro Z Az, wELT ARV —F—IZid, EYELA
#1 CVE-200D %4Ef L7z,

BT Ay uw N7 7 0 —OREE, BER{EFEHRAS TR Silica Gel 60N

(63-210 mm)3 L Uf Nacalai tesque £ Cosmosil 75C1s-OPN & L7z, £z, mEKE
s a< b7 7 4 —HPLOWIZ, BIBEFR 1-2130 (UV-detector : L-2400H) Z &/ L
7z. WiFEY T A1 Nacalai tesque 8 Cosmosil 5C1s-MS-TI (10 mm i.d. x 250 mm),
Cosmosil 5C1s-AR-TT (10 mm i.d. X 250 mm), Cosmosil 5CN-MS (10 mm i.d. X 250 mm)
BXUE A %S CAPCELL PAK C8 (4.6 mm i.d. x 250 mm) % £/ L 7=,

B o< b7 F 7 4 —(TLO . Merck # TLC Silica gel 60 Fas4 3 X TOVHPTLC Silica
gel 60 RP-18 WF2ssS ZHA L. ARy bOfKHIZ UV BHT (2564 nm 3 X T 365 nm)iZ
BIFARGBOEELHER L%, 5% 12-Molybdo (VI)phosphoric acid, mhydrate EtOH
reagent 38 & ' p-Methoxybenzaldehyde (anisaldehyde) -sulfuric acid reagent Z"8% L.
M LV REEZHER LT

BEAKBEEG — b7 V=7 TR LEERR SR HA-240M 2R L7,
Mycobacterium B OEIAEE# X TAITEC & BR-28FP, EXREERICII=FERKAS
#8 MIR-262 %/ L7z, EBRICHKT 5 pH OFREICITRGRIETR D-12 2R L7,
=l EERS Bk 1% Milipore 8 Direct-Q UV L7z, P2 EREDEEF ¥ Xy MIA
AEACSHSEUERTS VH-1300 BH-2A 266/ L7z, SAZRMAE OEIT h I —KTR
LX-120, @EE O b I —B T8 RX-200 2{E/A Lz, BIKET U —FIX=FERER
248 MDF-U537 3 L ' MDF-U33V #4H L7z, EXIKE THER L7 ikEEix
ADVANCE #! Mupid-2plus 2 f L7z, EBRERAEET v o AA—IUI=E1/ 7Xx
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Ny 7 HEY y — %A L7, PCR 21X PERKIN ELMER # Gene Amp PCR System
2400 ZFEALEZ, =17 bafR—1—3 3 21X BIORAD # Gene Pulser X cell total
system ZfEH L7, KEEOBFZIE SONICS ##8 VC750 I F —_—< A 7 uF v
V44 >F Emm)EERELEZLOEERLEZ, SFRAEERETERIZIEGE
Healthcare #-:# BIACORE T200 #fE/H L7z,
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BE—ZEDER
- fERIEEE

Mycobacterium smegmatis mc2155 3 X O Mycobacterium bovis Bacille de Calmette
et Guerin (BCG) Pasteur /% Albert Einstein College of Medicine ® William R. Jacobs, Jr.
B+ X455 LTEW:., ¥72. M smegmatis & X M. bovis BCG i Cryo Tube™ Vials
(nunc) P CERAEEEMN 25% & 725 X 512 glycerol & EFAIL ., BIKIE T U —¥ (-80°C) T
Tl

- Mycobacterium EARERTFREM 50%glycerol aq. OFHE
Glycerol (SIGMA) DEAKIBEEN 50% & 725 X 5 ICEMERREUKICHEAE 22, polystyrene
sterile filter (Corning) % F\W CIEBRE 1T - 7=,

- BERIER RS ORR

1) Mycobacterium JBHIE G2 ARTH

a) M. smegmatis il Middlebrook 7TH9 & A #h D3R &L

I A P EMERAK 1 LICEMBIE 121 C, 2REDPEHEFT T 20 HHEEATIKE
{ToTr, BIRIZHHE., BZEML., polystyrene sterile filter % AV TIE@EBREZ1T -
77

A: Difco™ Middlebrook 7H9 Broth 4.7 g BD
Glycerol 2.0 mL SIGMA

B: 20% NaCl aq. 2.0 mL  Nacalai tesque
20% Glucose aq. 10.0 mL  Nacalai tesque
20% Tween 80 aq. 2.5 mL SIGMA

A B A L7z 20% NaCl aq., 20% glucose aq.38 £ U 20% Tween 80 aq. i3 &AL
B RUKIZEME L. polystyrene sterile filter 2 AWV CHEBBE T Z LICLVARAL
oo UTZINSLOREZFERTIHAITIE, MRICHARLZbDZ AW,
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b) M. smegmatis Fi DRENAEL IR BIEWRRES D PR 8

REE A 2 EHERRIK 99556 mL ICHEME EH 121 C. 2 RIEDEMFT T 20 HEEERSR
BEZToT-, BRIZGEHEZ, BEEHENMLEZ0L, COZMA b D% Glucose i, CQ
Z Iz 72 % D% Propionate 353, CO %M % 72 b M % Palmitate B5#h & L. 2124 6N HCl
H L <X 3N NaOH (2 & > T pH 6.6 IZFZ . polystyrene sterile filter % f\> TIRBHR
HEIT>7,

A: Sodium citrate « 2H20 0.1 g Nacalai tesque
Pyridoxine 1.0 mg Wako
Biotin 0.5 mg Nacalai tesque
NagzHPO4 - 12H20 6.3 g SIGMA
KH2PO4 1.0 g SIGMA
Ferric ammonium citrate 40.0 mg Wako
MgSO4 » TH20 0.1 g Nacalai tesque
CaClz - 2H20 0.7 mg Wako
ZnS04 » TH20 1.8 mg Wako
CuSOq4 - 5H20 1.0 mg Nacalai tesque
(NH4)2S04 0.5 g Wako
B: 20% Tyloxapole aq. 2.5 mL SIGMA
20% NaCl aq. 2.0 mL Nacalai tesque
C: @ Glucose 20 g Nacalai tesque
® Propionic acid 2.0 g Wako
® Palmitate 100 mg ERFE

¢) M. bovis BCG i Middlebrook 7H9 i A5z H D FH AL

 AEAZEHEREUK 900 mL IS H, 121 C, 2REDOEMAET T 20 . BEER
RBHEETTo T, BRIZHHE B 280 L7121, polystyrene sterile filter &V TI&iEHE

HEIT o7z,

Al Difco™ Middlebrook 7TH9 Broth 4.7 g BD
Glycerol 20 mL SIGMA

B: Difco™ Middlebrook OADC Enrichment 100 mL. BD
20% Tween 80 aq. 25 mL SIGMA
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d) M. bovis BCG F DRBRAEE IR SRIFIR A 5L it oD B

IR A 2 EMERERIK 995.5 mL ICEEAFHE 121 C. 2 [UEDSHMET T 20 SHEERTR
B&1Tol, ERICHAR, BEZEMLEZDOL, COEMATH D% Glucose H5#ll, CO%
M % 7= % D % Propionate #5#1, COZ Mz 7= b D% Palmitate B L, Eh £+ 6N HCl
# L< 1% 3N NaOH iZ &L » T pH 6.6 IZFA%E%, D ##M L. polystyrene sterile filter %
AW TIRERE 21T > 7,

A Sodium citrate » 2H20 0.1 g Nacalai tesque
Pyridoxine 1.0 mg Wako
Biotin 0.5 mg Nacalai tesque
NazHPO4 - 12H20 6.3 g SIGMA
KH:PO4 . 1.0 g SIGMA
Ferric ammonium citrate 40.0 mg Wako
MgSQO4 - TH20 0.1 g Nacalai tesque
CaClz - 2H20 0.7 mg Wako
ZnS04 « TH20 1.8 mg Wako
CuSOs« + 5H20 1.0 mg Nacalai tesque
(NH42S04 0.5 g Wako
B: 20% Tyloxapole 2.5 mL SIGMA
20% NaCl 2.0 mL Nacalai tesque
C: @ Glucose 20 g Nacalai tesque
® Propionic acid 2.0 g Wako
® Palmitate 100 mg BRI LZE
D: Bovine Serum Albumin fraction V 50 g Merck

34



2) Mycobacterium JBAIEEEE B REH

a) M. smegmatis ] Middlebrook 7H10 ZEXREEHI DL

AE A ZEMEREUK 1 LICHAEE 121 C. 2REOLET T 20 o0, BERKRE
L7, #I50CIHmHARE, Yy — LI 8smLELAN, BRTHE TS Z LI VELER
oo Flz. BES L, 50 mg/mL ICEMEREUK CHME L. TEBRREE L7z kanamycin
(SIGMA) Z 72 1% hygromycin B (invitrogen) % Z 1 F & 20 ng/mL ¥ 721 50 pg/mL
WD E5HFMUER L,

At Middlebrook 7H10 Agar 19 ¢ BD
Glycerol 5 mL SIGMA

b) M. bovis BCG F Middlebrook7H10 ZEFK i i D Fa 5L

RE A ZEMERERUK 900 mL IZHEMEE 121 °C. 2REOLRMET T 20 45/, BEXRK

BE LTz, K B0CIHA®, BEHEML, vy — i35 mLiE LA, BRTHETSZ
ERLVEfkES R,

Al Middlebrook 7TH10 Agar 19 g BD
Glycerol 5.0 mL SIGMA
B: Middlebrook OADC Enrichment 100 mI. BD

- DUETEHERIE R & ME R O

1) MTT solution D&

Thiazolyl blue tetrazolium bromide (SIGMA) #EEERIKIZ 5.0 mg/mL 12723 X5
BREL TR,

2) MO
M. smegmatis 3 IO M. bovis BCG DEEDEHANL. 4 tER AR A (CFEN

BREMERANT, UVEBRHRSRIZLY 600 nm TORRELZAET A Ik viToT,
ZLT, BNE 1.0 %2 1x108CFU/ mL ¢ A2 LCEHEEZEH L,

35



+ M. smegmatis B &} M. bovis BCG =33 3 Hisa Tt O F Mk
1) M. smegmatis \Z X3 2 HiE{E M O FElitE

9 mL @ Middlebrook 7TH9 J& &L H % & ¢e square media bottle {2, -80°C THEMEHRTL
7= M. smegmatis1 mL ZHEE L. 37°CT 24 BRREEEEO5 rpm &2 1To 7o, KICEHK %
THO EAEEE#C 10 fEAIR L., UV 82 AV TEERE Bl L7z, 1x105CFU/mL (Z#
WL, 2hz 100 pL 2 96 RO ILF T 2 /L7 L— MI4E L72(1x104 CFU/ 100 pL/
well), #BREHEZFML, 37°CT 24 BFrfEIREE Lz, 5% % MTT solution 10 pL 21 %,
E BT 12 BEEEEER. ARk L7z formazan BRINERT 560 nm OREEZRET D &
TARFHEEZEH L, B/NEFTHEREMIC)ZKRDT,

2) M. smegmatis \Zx3 % KRR T CORBENE OF L

Middlebrook 7H9 &AL # CH# L 72K % 9 mL ® Middlebrook THO iR {&tE i 2 Z e
square media bottle IZ 1 mLE L7z0bH, EE P 5D RETEREBRERET v\ —I
A, Fx o N—NEERT 15 pHIBEBRE. 0.2%REICRD I 5®BREEAL, 37TCT
72 BREHBEREE Lz, 25 L UEBRRSEH T CaiteE L72EKRE 10 £&FR L. UV ki
ZRAVWTHEEZEH L%, 1x106CFU/ mL [ZHR L. Tz 100 pL 92 96 KD~V
F 7 = LT L— M LT2(1x105 CFU/ 100 pl/ welD), RICEREDZRML, ~ALF T
VT U= N BEBRERET ¥ N —ITAN, BERRSEMHT. 37°C T 96 BifjEE Lz, &
1% MTT solution 10 pL M1 %, & 512 12 FEEMEEAR S T CHEE% . 4Rk L 7= formazan
BRI %7~ 560 nm DEEEZFBET S Z & TEFEEEZEM L, B/ NMEBHILRE
MIC) %R 7=,

3) M. smegmatis \Zxt3 % IRRAFR IR RIRREH C O HLEIE M DI

Middlebrook7H9 # &M & ¥ £3 L7-H#K 1 mL % 3000 rpm, 10 min Tig.M0LE
#%. REBEZIRE Lk H (Glucose £5#i, Propionate 85#1¥ 72 1% Palmitate £5#1) T
B L7, &IT 9 mL OFEEHZETe square media bottle IZ 1 mL#EE L. 37°C T ODsoo
25 0.8~1.0 IZ72 % ¥ THRERFE(95 rpm) L7z, HE LIZERITAIST 5555 HT 10 fFAR
%, UVBRHBZAVWTZOEREZEH Lz, LT, &EK% 1x105 CFU/ mL (Glucose
B#) & L < 1Z 1x108 CFU/ mL (Propionate #5#t, Palmitate 3EHICFHE L, Z4h % 100 uL
PO 96 ROTNF U =2 VT L— MIGE L, RICEBREHZEM L, 37C T Glucose £
H1CiZ 36 BERE, Propionate B Cid 48 BefEl. Palmitate H5HiI T 72 WeffidEs LT, B&
#% MTT solution 10 uL 2%, & bic 24 FEMIEE®H% . M L7- formazan BRIRE R T
560 nm OWOLEZRET 5 - L CEFEHEZREH L, R/NEFHEERE MIOZRDT,
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4) M. bovis BCG (T3 2 GLETEME D PR

9 mL D M. bovis BCG Hl Middlebrook7H9 #& {55 #h % & ¢ square media bottle {2, -80°C
- TEFERTE LTz M. bovis BCG 1 mL ZfEH L,37°CT 1 HREHREREE (95 rpm) 21T o7,
KICHER Z 10 7R L7z, UV R IHE T 600 nm OWNREZBIE L Eik &8 H L, 1x106
CFU/ mL IZ&FR#, 100 uL T2 96 RO<ALF 7 = /L7 L— MZ43HE L7 (1x105 CFU/
100 pL/ well), Z D% EERHRIEEZIM L, 37°CT 1 BHEIEEE L7z, %% MTT solution 10 pL
Mz, I HIT 24 FEIEEEBE ERL Uz formazan BRI 77T 560 nm DWRIEEN & AETF
EEEEHL. J/NEBHEREMIC) ZRDT:,

5) M. bovis BCG (T3 % {EEAR b COTBEIEIE DS

M. bovis BCG H Middlebrook7HO #& &S HIIZ K 1 553& L7=EiK % 9 mL @ M. bovis
BCG /A Middlebrook 7TH9 & {k55H# & ¢ square media bottle iZ 1 mLiEE L7=DH, 5
TZROTRE CTEBEREET v LN —ICAN. FX U —NEERT 15 SHEHE,
0.2%REIC2D XL OMBLEAL, 3TCTLEBMBRESE L, 25 L CREEL-EK
Z 10 AR, UVBHBEZAVTEREEH L%, 1x106CFU/mLIZFHRL, Zhz
100 uL 972 96 XD AF U = V7 L— MI4TE L7z (1x105 CFU/ 100 pl/ well), &IZHE
BREMEZRML, ~VF T2V T U— b REBREEF v U N—IC AN, BEELGT.
37°CT 2 EEE L, #EH% MTT solution 10 pyL 2%, & BT 24 BrKEER LT
THERRK., &R LT formazan ARINE RS 560 nm ORNEEEBET 5 2 & CEEEEK
ZEHL. /MEBHEIEBEMIO) 2RO,

6) M. bovis BCG Izt % Hffilh ik SR IRSE I C D FLETE M D Eh{ffivk

Middlebrook 7HO #&{& 5511 & ¥ #5388 L 7B ¥ 1 mL % 3000 rpm, 10 min TiE.LLEE
#. RBWZIRE LR (Glucose 53, Propionate ¥5#i % 7213 Palmitate ¥2H#) <
B¥ L7z, KRIZ 9 mL OB EZETe square media bottle IZ 1 mLfEE L. 837°CC ODeoo
23 0.8~1.0 1272 % F TIREIEE(95 rpm) L7z, 35E L - EIRIIIIE T 5 5T 10 AR
%, UVERHGBZAWTZOEKEZEH Lz, £L T, 1x106CFU/ mLIZFR#E L. “h%
100 pL 296 ROTAF U = VT L— MIHE LT, KRIC, HREBZEML, 37CT
Glucose 55#1TiX 1 3R], Propionate ¥5#1Ti 2 388, Palmitate 82 CI3 1 BREIEE L
7o ¥&EEM MTT solution 10 pL M %, X 5T 2 BREIEEE%E. AR L= formazan B3I
ZR9 560 nm DRHAEXBETDHZ & CAFEEZEHR L, RAETHIEEE MIO%:
K7z,
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B_EOER

- ¥EH Neamphius sp.h> b DEEEIRT 7L ~27F K neamphamide B (1) B

1997 48, MiEERTEHR B CTELE LR Neamphius sp. DEIEY 7 (350 g)% . MeOH
T3HEHEL., B5N7- MeOH K % ¥ CHJE TIEME L. MeOH =3 2 (37.2
P&/, WIZ, MeOH M=% R & EHR T F /L L K THE L. KIZKE#Z n-BuOH &5y
Bl 52 L2k Y, n-BuOH Ei%y (5.6 9 %57, M. smegmatis \Zxkf L CTHEHATEMESTRD
517~ n-BuOH H4y % ODS MPLC (H20 : MeOH (+0.1% TFA)=100:0 — 70: 30 — 40:
60 — 0:100)T Fr. A-1~Fr. A-9 B L7=, &5l EHENFRD biviz Fr. A-8 (549 mg)
% . HPLC (Cosmosil MS-II, 10 mm i.d. X250 mm, 36%MeCN aq.+0.1%TFAIZ X Y
Fr.B-1~Fr.B-15 12 55Bf L. 2\ T Fr. B-6 % HPLC (Cosmosil AR-1I, 10 mm i.d. X250 mm,
65%MeOH aq.+0.1%TFANZ & D ¥8 L, neamphamide B (35 mg) % BB L 7=,

Neamphamide B (1): Colorless amorphous solid. [alp -5.1 (¢= 0.33, MeOH). IR vmax
(KBr) cm! : 3274, 1672, 1534, 1449. UV Amax MeOH) nm (¢) : 272 (1800). ESI-TOF MS
m/z: 787.9 [M+2H]+. &4 fi#sE ESI-TOF-MS : Calcd for C7iHi119N19021 m/z: 787.9487
Found 787.9493

IH NMR(600 MHz, 81), 13C NMR(150 MHz, 8c) A7 5 —&: AKig Table 2-2 [Z5E#K,

B_E B-HORR

 Neamphamide B (1) DHUE TGRSR
M. smegmatis & O M. bovis BCG %3 % neamphamide B (1) OiEMFHEIZ, F—=
BE—EEFEBECLTITo 7

B_E B _EOER

« Neamphamide B (D)DK 45 f&

Neamphamide B (1) (0.5 mg)% 0.2 mL ® 6N HCl aq.iZiFfE &, #HE L2, 110C
T 11 BBV L 7=, RIGk. EFHAT CEBRE S E, neamphamide B (1) DIk 55 fEY)
&,

» FDAA 12 X 27 2V BRO#ExE SLIEIEIE DFfEAT
AR D F ik & 0 #5517z neamphamide B (DMK 53 #4# (100 pg)% 0.1M NaHCOs
KBRS & T-1%. MN(5-fluoro-2,4-dinitrophenyl)-z-alaninamide (zzFDAA, Marfey’s
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reagent, 1 mg/mL)% & T¢ acetone ¥FIE % 50uL HAM L. 70°C T 1 BREIFIG & ¥, K.
0.2 NHCl % 50 pL Mz BERBE S E T2, £ L TCRIEHE 5%EEEE % 5 T 50%CHsCN K&
#€ 200 pL ICHBR S, ZhaEatric v,

Arg. Asp. Thr, allo Thr, Hpr 8 XU Leu @ p, LIEDOEZIZOWT HEEICZ LT FDAA
ftlic, £L T, FTRITTT HPLC &2 AWV T, Z&7 I/ BO FDAA FEE&EO Rt &
neamphamide B (DK EH DO Z & 45 2 L T, neamphamide B (WDIZ&(h
57 X ) BBOMSIREEERRE LT,

HPLC 4% : CAPCELL PAK CS8, (Shiseido Co., Ltd, 4.6 mm i.d. X250 mm) UV =340
nm, Flow rate = 1 mL/ min
0%CHsCN aq.+5% acetic acid, 5 min — linear gradient, 25 min—50%CH3CN aq.+5%
acetic acid, 25 min—linear gradient, 5 min— CH3zCN +5% acetic acid, 15 min.
BT X /B Rt (min)

-Arg (22.2), pArg (21.6). -Asp (22.2). rAsp (36.8), -Thr (33.5). o Thr (85.9). r-allo
Thr (84.4), palloThr (35.2). z-Hpr (39.2). p-Hpr (38.8), r-Leu (40.9). pLeu (42.3)

« GITC IZ X BT R V B DMax) STIREE DAEHT

AR D HIEIZ X Y AR L7~ neamphamide B (D) DNk 43#&% (100 pg)%
2,3,4,6-tetra- O-acetyl-B-p-glucopyranosylisothiocyanate (GITC, 8.9 mg/mL) & &1e
CH3CN AR 100 pL 2R S ¥ /=%, triethylamine 20 uL Z%00 L., 2R T 30 S5 &
Wiz, Fintk. 50%CH3CN aq.80 pL Mz, ZHEoTRICHAVW:, Arg, Asp. Thr,
allo Thr, Hpr, Leu 3 X" MMeGln @ p, LEDIELIZOWVWT HERIZ GITC Zfk LT,
Z LT, FRICFT HPLC &4 AT, &7 IV BO GITC HEAED Rt &
neamphamide B (DK @EH D ZFh & ZH#§ 5 Z & T, neamphamide BIZ &1
D7 2 ) BROMERSLAEEERIRE LTz,

HPLC 414 : CAPCELL PAK C8, (Shiseido Co., Ltd, 4.6 mm i.d. X250 mm) UV =254
nm, Flow rate = 1 mL/ min
20%CH3sCN aq.+5% acetic acid— linear gradient, 30min—CH3sCN +5% acetic acid.
=7 X /B Rt (min)

- NMeGlu (12.4), pr NMeGlu (18.2), z-Arg (6.1), rrArg (6.1), z-Asp (12.7), p-Asp (12.7).
-Hpr (16.8). pHpr (17.3). z'Leu (19.2). pLeu (19.6)
rThr, pThr, ralloThr BE O palloThr 2B L CTid, AFEETICRWTHEEAD °—
7B ohiRhol,
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E-BEDER

- RE, BRE

Mycobacterium I3~ 7 Z —pMV206,pMV261 L M. bovis BCG D7/ . DNA
5 A 75 U —iZ Albert Einstein College of Medicine ?® William R. Jacobs, Jr. XV 5
5 LTEW=DE#ER L, Escherichia coliDHba® 22> 57 > ML, TOYOBO X
DIEALL,

- ERRESE REEH

M. smegmatis 3 X " M. bovis BCG DEE AW EMEB L UREEREHIT, E—2LFH
BRIZIT -7,

1) Luria-Bertani (LB){& {55 # o> g%l
R A FEMEERK 1 LICBEMRIE, 121C, 2REDEHET T 20 oEEAKEE L
THRW=,

A: Tryptone 10.0 g Nacalai tesque
Extract Yeast dried 5.0 g Nacalai tesque
Sodium chloride 10.0 g Nacalai tesque

M. smegmatis DFWEEHETT 5 HBEICIX, THIZ Tween 80 (SIGMA) % #IRE 0.05%
WRBESEmMmL, EBRELZbORERALE, iz, LEISE., SMEREUKTE
2 L. TEIBIEE L7 kanamycin (SIGMA) % L < iX ampicillin (nacalai tesque) & . M.
smegmatis W3 U TIIKEE 20 pg/mL % U< i& 50 pug/ mL., Eshcherichia coli {Zxt LT
1240 pg/mL b L< i 100 pg/ mL 2725 X5 WMUER L,

92) Luria-Bertani (LB)ZEX DO FHRL

LB i {kEzH 1 L OMRRIC Agar (nacalai tesque) 20 g #0x. 121 C, 2KEDEHT
T 20 SHEBERKEE Lz, H50CIKEAEHEZ, ¥ v — 12 35 mL5oW LANL, ZHiRT
BETAZLICEYVEILERT, ERMEINL., SMEREUKCEMEL, BREE L
kanamycin (SIGMA) % L < i ampicillin (nacalai tesque) % M. smegmatis \Zxt L TiI#&
R 20 pg/ mL b U< X 50 pg/ mL, E. coli \Z%F L TiX 40 pg/ mL H L < i 100 pg/ mL
D89 vy —VICHR LANSENHEIN LER L7,
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3) SOB W& {A 5z D FFHL
REAZEMERIK I LICEMESE, 121C. 2R8FDOEHET T 20 HEEEKEE
L72Db, Z|RETHA L, 33 B £ % polystyrene sterile filter & I\ CIEBIEE % 1T

27,

A:  Bacto tryptone 20.0 g BD
Extract Yeast dried 5.0 g Nacalai tesque
Sodium chloride 590 mg Nacalai tesque
KCl1 186 mg Wako

B: 2M Mg solution (1M MgSO4 - 7TH20+1M MgCls - 6H20) 10.0 mL Nacalai tesque

]

i
)

- BEXRUkE
TN DYERKIZ L Agarose (cambrex) & VY, 0.8% (w/v) & 725 X 5 IZIKENK L B A RIS
L THWe, WKENRIZIX 50XTAE buffer (nacalai tesque) Z EMiEEREEIKIZ L 0 50 {5
L7zb D% Az, ikEE L ADVANCE # Mupid-2plus #{#FH L7-, DNA O#:Hix EtBr
(nacalai tesque)lZ & Y8 LIT - 7,

BFE BE-HOER

- {E4 Agelas sp. b D agelasine 3D BBk

20104, ' FRUT BT v 7 BTHRE LR Agelassp.® MeOH fitH =% 2 (5.4 g)
ZHER T F L LK CHEL L%, BiE = F V@ & 90%MeOH aq. & Hexane THETDZ &
T 90%MeOH aq. E4y (2.0 9% %B7-, M smegmatis\Zxt L CHEIEMENRRD b
90%MeOH agq.[H %y % SiOz open column chromatography (CHCls : MeOH : H20 (+1%
NH; aq., lower phase) =65:3:1—10:3:1—-57:3:1>6:4:1 — MeOH)T Fr.
A-1~A-9 IZHE L. %V T Fr. A-8 (650 mg)% HPLC (Cosmosil 5Cis MS-TT (10 mm i.d.
%250 mm, 85%MeOH aq. +0.1% TFA , UV = 220 nm, Flow rate 3 mL/ min)C Fr.
B-1~B-4 IZ5E L7z, & 51T Fr. B-1(243 mg)% HPLC (Cosmosil 5C1s AR-TI (10 mm
1.d.x250 mm, 58%MeCN aq. +0.1% TFA, UV = 220 nm, Flow rate 3 mL / min) CkH4 3
Z LT &V, agelasine B (2) (8.3 mg), agelasine C (8) (6.6 mg), agelasine D (4) (52.2 mg)
277,
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Agelasine B (2) : Colorless amorphous solid. [alp -21.5 (¢= 1.1, MeOH). ESI-TOF-MS
m/z: 422 M+

1H NMR(CDCls) : §10.89 (1H, s), 8.50 (1H, s), 6.84 (2H, s), 5.71 (2H, d, J= 6.5 Hz), 5.41
(1H, t, J= 6.5 Hz), 5.17 (1H, s), 4.10 (3H, s), 2.2-0.7 (14H, m), 1.86 (3H, s), 1.57 (3H, s),
0.97 (8H, s), 0.76 (8H, d, J= 5.2 Hz), 0.70 (3H, s)

Agelasine C (8) : Colorless amorphous solid. [a]p -50.1 (¢= 1.2, MeOH). ESI-TOF-MS
m/z: 422 [M]+

1H NMR(CDCls) : 10.88 (1H, s), 8.50 (1H, s), 6.84 (2H, s), 5.70 (2H, d, J= 6.5 Hz), 5.41
(1H, t, J= 6.5 Hz), 5.31 (1H, brt, J= 3.2 Hz), 4.10 (3H, s), 2.2-0.7 (14H, m), 1.84 (3H, s),
0.87 (3H, s), 0.84 (3H, s), 0.82 (3H, s), 0.79 (3H, d, J= 6.8 Hz)

Agelasine D (4) : Colorless amorphous solid. [a]p -15.1 (¢= 1.2, MeOH). ESI-TOF-MS
m/z: 422 [MI+

1H NMR(CDCls) : 810.94 (1H, s), 8.50 (1H, s), 6.76 (2H, s), 5.72 (2H, d, J= 6.5 Hz), 5.41
(1H, t, J= 6.5 Hz), 4.81 (1H, s), 4.43 (1H, s), 4.10 (3H, s), 2.4-0.6 (16H, m), 1.86 (3H, s),
0.87 (3H, ), 0.79 (3H, s), 0.65 (3H, s)

- Agelasine D WDIZ & % M. smegmatis 3 L O M, bovis BCG DRREFHIEEZE L

Middlebrook 7H9 £ C 1.0 X106 CFU/ mL (ZFR% U7z M. smegmatis 3 XY M. bovis
BCG DO HE# % square media bottle {2 10 mL A#v, HIERED MIC D 4 FEIZRD KD
IZ agelasine D W& HEM LTz, RiZ, FRBLOMEBRRELMHFT C, STCTREREEZT-
7o T LTRBHICHKZER L, BEAREZ. —E&% Middlebrook 7TH10 H5HiZ B4R
L7, %L T37CT M smegmatisit 5 B, M. bovis BCG i1 4 HEREERICBEIN
Haovo=—HEFEIL, CFULEHLZ, '

4 ) I DNA 54 75 U —%F\i- agelasine D (4) DERGE = T ERE IR O AEHT

- M bovisBCG %7/ A DNA A4 75V —ic kb M smegmatis DB

Wild-type @ M. smegmatis % Middlebrook 7TH10 $5Hi TR 45 2 & TH LI
single colony % Middlebrook 7H9 £5#1 T ODeoo 23 0.8~1.0 2272 5 ¥ TIREEE L7,
BN TEDOEE 2 mL % 100 mL @ 0.05% Tween 80 % & ¥¢ LB BHUZ#M LU ODeoo
25 0.8~1.0 BEIZ/2 5 T3TCTHRERE LT,
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H#& %, Bf% 3000 rpm T 20 SEOLE L, Bohe 2l v b % 0.05%0 Tween 80
Z&1{e 10% Glycerol #E T 3 EILEM L7zDH, £HE{E% 5 mL @ 10% Glycerol YA I I%
BIE, 25 LTELNZERZ 350 uL & V. KL THR L THEV = Gene Pulser®
Cuvette (0.2 cm electrode gap, BIO-RADIZ# L7z, % LT 1.5 pL ® M. bovis BCG #
/5 DNA 477V —%EML, 2500V, 25 uF, 1000Q D&HfTmL 7 hafL—
gy, IEBIOKF T3 aMHA LT, KT, 800 uL @ Middlebrook 7H9 Ez#k % i
Z. 37TCT 4 BEIIRESE LTz, B&%. hygromycin B % 50 pg/ mL &% Middlebrook
TH10 55T 5 BRIEEE T 5 Z & T, #4000 OB E k& 151,

10%Glycerol+Tween 80 ¥RK DFAHEL
AEACESMEREKEMZ TILIZ25 X 9B L. polystyrene sterile filter % V>
TIREMRE 1T > 72,

Al Glycerol 100.0 mL SIGMA
20% Tween 80 aq. 25 mL SIGMA

7/ 5 DNA 54T 7V —BEEHLE) S D agelasine D (4) TEREDEIR

AR DT K VB4 4000 OFEE#EE, 1 #9D hygromycin B 50 pg/mL
EEDEREHE X1 agelasine D (4) 0.8 pg/mL 2 & 1o REEHIC S8, BHL. @
— b ETAETTOWEEGERKE R 7V —=0 7 Lz, BRLUEBEEEKICOVWTL, B
EE hygromycin B 7L — h X ¥ agelasineD (4) 7L — MZ®A L., MEERTZ & 2HRE
L7z, £ b7 MittE#kid hygromycin B %8 Te Middlebrook 7TH9 ¥5HiCHE##% . -80°C
THRIF LT,

- agelasine D (4) MHER GRS O D= 2 3 K DNA OBk

AR L7z agelasine D (4) i1k % hygromycin B %% e Middlebrook 7H9 £33 10 mL
T ODe00 % 0.8~1.0 BEIZR 2 ETITCTEEHRELELZDOL, £ b% 190 mL @
Middlebrook7TH9 F5HIIZHIN L, & HIZ 48 BFFIREEEEZITH 2 L Tax I FRAHOE
&L L7z, 223 F DNA O45BECiT QIAGEN 75 % I FHiH%F v F(QiAfilter Plasmid
Maxi kit 10)&ZH L, 2071 ba— a3 R Lz, BREBICI T ALY
BHEE7-2 X 3 FDNA 2 &4 15 mL % 10.5 mL @ 2-propanol (Nacalai tesque)
TILE S H, 70% EtOH 25 mL THE4 L, HEL S 872, 250 uL @ 0.5 X TE buffer (Wako)
IR LT,
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+ 2 A3 K DNA O —F v REHT
22 X K DNA O —4 o AfEHTIX, primer & LT

pYUB145_F (5-GTACGCCACCGCCTGGTTC-3)B L T}
pYUB145_R (5-GTGCCACCTGACGTCTAAG-3) %R L., = A I F_7 Z— pYUB145
W& EN 54/ 5 DNADEREOESIEN 21T o2, £/ —7 232 7 1d Macrogen Inc.
(korea) iz EEE LT, BoNT-—4 v RkERIT, GenoList Genome Browser D%/ AT —
& ~— Z (http://genolist.pasteur.fr/BCGList/) L C blast REZTWEA I TV M
bovis BCG 7" 7 LD AZRE L7z,

BRREFERERD DIENEE T ORE

- M. bovis BCG %"/ - DNA DOFR&

M. bovis BCG D#53#%(10 mL) %, 3000 rpm T 10 #fEEL7BEZ. 10 mg/ mL @O
lysozyme (SIGMA) % &% buffer P1 (QIAGEN) 1 mL Zf&& L, 37 CT—ERINE L7z,
FH 10% SDS 200 pL 3 X 1010 mg/ mL @ protainase K (SIGMA) 100 pL # %, 55C
T 40 SBME L7, &IZ 65°CIZIE® 7= 5 M NaCl 400 uL. 38 LTV 65 CIZIRD 7= Cetyl
trimethyl ammonium bromide (CTAB, SIGMA) 320 uL 2#MML., X 52 65CT 10 43
FIAME L7, iz CHCls : iso-amylalcohol = 24 : 1 [ZFAM U2¥AHK 1.5 mL ZM%, &8
Bf L%, 3000rpm T 10 EELSBELTZ, KEZSE L, £DOKMEIZ, 2-propanol
1.5 mL ZMx C&ENEfE, T Lizs /) A DNA ZEERD SRRV — BNy b TY
<VWELY . 70% EtOH T L7z, B bhiz% /7 5 DNA % 0.5XTE buffer 50 pL (Z#f%
L. 4°C T—HHE L. Z0#%, -20C THRE L, PCR I T ZREREK T 100 %
FRLI-H D% Template & LTHWE,

77 AEREEDIER

s oA 2 —DFRE

PCR Zi%, UTD7 I =—%R, 774~ —DOERITAIBES AT b« A
T RMICEFE LTz,

- iR D 2 2 I A B /- agelasine D () DIEABE R FEMERO SRS/ A
(PPE53,70 iZ pMV261, % Dff Area i% pMV206 IZE A)

Primer name Sequences (5-3) Gene length PCR condition
Ag_Areal F TCTAGAGTGCGTCGAGCTCATGC 5.35kbp AB
Xba I (Buffer A)
Ag Areal R AAGCTTTCAGCGCAGCAACTGG
HindII
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B _PPE53 F BamH GGATCCAACGCCTGTGTCATCGG 1.83 kbp C,D KOD pol
I BamH I
B_PPE53_R_Clal ATCGATTGCTGCGCTGAATCCG
Clal
B_PPE70_F Hindll AAGCTTGTCATTGGCCGGGACG 1.96 kbp E.F LA taq pol
HindII
B_PPE70_R_Clal ATCGATACGTCGGGCTCGGTAG
Clal
Ag_Area3_F TCTAGACGCGCTCTGTTGCTCG 3.77kbp AB
(54 Area 2) Xba I (Buffer A)
Ag_Area3 R AAGCTTCGGCCACCTCGTTTGC
(5@: Area 2) HindII
Ag Aread R TCTAGAACGACATGCCGGTGGAG 3.32kbp AB
(&%4: Area 3) Xba I (Buffer A)
Ag Aread R AAGCTTTCCAGCCAACCCGCTAC
(A3%: Area 3) HindII
Ag Areab5 F TCTAGAACCGCCGGTACAACGC 3.95kbp AB
(K#: Area 4) Xba I
Ag Area5_R AAGCTTACCGGCGGATCAGCTC
(A7t Area 4) Hind I
Ag Area6_F TCTAGAGCGGGTAGCGGCATAGAC 2.40kbp AB
(&&4: Area b5) Xba I (Buffer A)
Ag Area6 R AAGCTTCGCCGCCCTGCTATGAG
(A% Area 5) HindII
Ag Area7 F TCTAGACCGGTGGCGTTGATGC 241 kbp AB
(54 Area 6) Xba I (Buffer A)
Ag Area7 R AAGCTTGCTCGCCGAGGTTATTGC
(R Area 6) HindII
Ag Area8 F GATATCATGTCGCCGGCCTGTC 1.16 kbp A,B
(K- Area 7) EcoRV (Buffer A)
Ag Area8 R TCTAGATAGAGTTCGCCGCCCTG
(K7 Area 7) Xba I
Ag Area9 F TCTAGACGTAGCCCACCCTCTCC 2.08kbp AB
(54 Area 8) Xba I (Buffer A)
Ag_Area9 R AAGCTTGCGGTTGGGTGGACATC

(5% Area 8)

HindII
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 Area 3 IZE EN D EEFE (F3T pMV261 IZEA)

Primer name Sequences (5-3) Gene length PCR condition
B3184c_F Clal ATCGATGCTGGTTGGCGACCAC 0.69kbp AB

Clal (Buffer A)
B3184c¢c_R_Hpal GTTAACTTTGCGCACGCCTAGAG

Hpal
B3185¢_F Hindll AAGCTTGCGCTGTTGACAATCGG 1.17kbp AB

HindII (Buffer A)
B3185¢_R_Cla I ATCGATCCGGCAAGGCTAGCTG

Clal
B3186¢c_F_HindlI = AAGCTTGCGAGGCTGCCATGAC 0.64kbp AB

HindII (Buffer A)
B3186¢c_R_Cla I ATCGATCTGCCACAGCTCCGATG

Clal
B3187c_F Hindll  AAGCTTTACGGCGCGATGTGATCC 1.30kbp AB

HindII ‘ (Buffer A)
B3187¢c_ R_Clal ATCGATGGGTGCGCAAACGAGG

Clal

« BCG3185¢ O histidine tag A FREY/ERA (@RSET BIZEA)

Primer name Sequences (5-3") Gene length  PCR condition
BCG3185_F Kpn I GGTACCCGCGCTGTTGACAATCG 1.17kbp AB

BCG3185_R_HindII

Kpnl

AAGCTTCCGGCAAGGCTAGCTG

HindII
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‘PCR

PCR |2}, Roche ® Expand High Fidelity U PCR System, dNTPack % 2V =, F7= PCR
DT T L —MNZiX M. bovis BCG KVFRBL =5/ A DNA %7z, PCR i% A OFM4CHREL
VL, B OBEHRE CIToT, TMEIZET T Buffer 2 PCR Optimizer TM Kit (invitrogen)
DHEDIZRZ T T T2,

A : B :

primer forward 1.0 uL. Temperature time cycle
primer_reverse 1.0 uL. 94 °C 2 min 1
Template 1.0 pL 94 °C 15 sec

5 X buffer 10.0 uL 57 °C 30 sec 30
dNTPs 13 uk 68 °C 1~ 5.5 min*

DMSO 5.0 uL 68 °C 10 min 1
Polymerase 0.5 pL

HEIEXE2 DNA OEEH 1 kb FEOHEE1X 1 min. 1kb
H,0 30.0 pL

TiX 1.5 min L. FNEL EOEEOBESIZ 0.5kb E</BD
Total 50 pL/ tube

Z&IZ 0.5 min HIESE T,
(ex. Ag_area3 DNA length 3.77 kb : 4.0 min)

PPE53 &1 PCR 21 TOYOBO @ KOD Plus % i iz, C DM TREEZHEL, D

DRERE TITo T2,

C: D:

primer_forward 1O L temperature Time cycle
primer_reverse 1.0 pL 94 °C 2 min 1
Template 1.0 pL 94 °C 15 sec

PCR Buffer for KOD plus 5.0 ul 58°C 30 sec 30
2mM dNTPs 5.0 uL 68 °C 2 min

DMSO >-0 L 70 °C 10 min 1
KOD Polymerase 1.0 pL

25mM MgSO, 2.0 pL

H,0 29.0 uL

Total 50 pL/ tube
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PPE70 Ef=F® PCR i2id TAKARA @ LA Tag®% i iz, E D&M CTRELZHDHEL, F
DREFETITo 7,

E: F:
primer_forward 1.0 uL temperature time cycle
primer_reverse 1.0 uL 04 °C 2 min 1
Template 1.0 uL 98 °C 15 sec
Buffer II(Mg”, free) 5.0 uL 58 °C 30 sec 30
2.5mM dNTP mix 8.0 uL 68 °C 2 min
DMSO 4.0 uL 70 °C 10 min 1
LA Taq polymerase 0.5 pL
25mM MgCl, 5.0 pL
H,O 24.5 uL

Total 50 plL/ tube

crp—=Vvy

1) PCR EHDiEH

PCR OFIGEE ZNENEXIKEI L. & PCR EW% agarose 7NV X VEIVH LT,
ML= VT ay 7k, QlAquick Gel Extraction Kit (2 YV, LLTFOFIETI AP
BHL, B8 L7, T/ 0v7a vy 7% 15 mL OELEICE L, Buffer QC 600 pL 2%
M#.50°CT10 SRIMEBEST A Z ik v AT ay 7 #8R LT, IRIZ 2-propanol 200 pL
W LB L72#%. QlAquick & J Alc3t L, 12000 rpm T 1 HEELTHZ &I
X YT 52 PCR EMEEE XHT, KIZ Buffer QC 600 pL ZHM L T 12000 rpm T
1 min = LGB LT, & 52 Buffer PE 750 L. 2 %50t 8~4 S RIZEERMKE L. 12000 rpm

SEOELSEEE 2 BEITH Z L1k Y PCR EME TG Lz, &HBIZ 20~50 L. DR
a%ﬁ%mmuzf 5 SE=IEKE L. 12000 rpm T 1 SEELSBETSZEICLY AR
® PCR EMZRER LI,

2) PCR EMIDI —Hr v IRy B —~Drua—=

B PCRE®IZ.TA 7 u—=27 (TOYOBO TArget Clone™ -Plus-kit) & 1T > 7=,
FGAF =Y aFADHEBRTIAF—Ya U REFRE L, Z2R T30 7068,
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A PCREY 3 uL

2x Ligation Buffer 5 pL
pTA2 Vector (50 ng/pl) 1 pL
T4 DNA Ligase 1 uL

KC\?45—V5Vﬁmﬁ%EaMDHm:VE?VFfﬂﬂ@ﬂﬂmhmpLK%m
L.30 s3fkin L7, 42°CC 45 BPREIMIET 2 Z & CREEG#RE . B HIZ 3 kA L,
Wic LB HHi 800 uL % MN%. 37°CC 1 MREBSEERE. 50 uL O X-gal (40 mg/ml,
invitrogen) % ¥4 L7z 100 pg/mL @ ampicillin #&7r LB Z2XEHICBA L. 37CT
—BEEE L7, £F LA o =—%_ ampicillin 100 pg/mL %#&%e LB E#i 5 mL 2
MHE L., 3STCT—BE®E LT,

3) E coliDH50 226075 A3 FOHH

B2 Uiz E. coli DH5oDFEEEE#AMK 5 mL %, 3000 rpm T 10 4yREL08E L T2,
QIAprep Spin Miniprep Kit (QIAGEN)?D 71 b = —/LiZfEV, EE % buffer P1 250 uL
WCRBER, DO T® 250 uL @ buffer P2 #5E L TRBWEZ Ry RATF o —F It
LA, b RMEERETHZ EICL Y 70V EES¥Z, RIZ buffer P3 350 uL. %0
AHFAIL, 15000 rpm T 10 HEELYBEET 5 Z LICK W AR EESB LU 7 A
DNA 2B S ¥, Bohiz EEICEED 2-propanocl %, 12000 rpm T 30 4R
DOBELT=, /b=y b % 70% EtOH aq. TH#& L, 10 SRIRE S0 b, 50 uL
D BEEEKREMZ D ZLTT TR FERESBT,

4 =T

T U AEATIACHRE S AT A - A = RICEEE LT,

Y=/ A Primer 2i% M13F (5- GTAAAACGACGGCCAGT -3)% L 1 M13R (5™
GGAAACAGCTATGACCATG -3)%& F\ iz, v —4 v AFERIL. Genolist Genome
Browser %" ) 5T — & ~X— R (http://genolist.pasteur.fr/BCGListNIZ L ¥ . TEROEFES
MR L=

5) Mycobacterium FIBEBY Z—~DY 7 ¥y o —=> 7 b WEEBEDO/ER

A 4) ICBWTERBRBO NP1 F5 A RE, I ~—WITZS L HIRE:
RINEB)CAE L7z, KRIZ, KIGEEZ 1) SFBICESKE L., BETEA 2HH. B5lL
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T7o F72 Mycobacterium RFEH 7 #—pMV261 721X pMV206 (22T b RIHRICHI R
EERALEL, FhiH, BRI L,

T A 7 —3 3 121k T4 DNA ligase(TaKaRa) # FlV 7=, FHELL 7~ pMV261 E721%
pMV206 3 LU DNA W2 TO&EFTE L, IR T30 oS E,

I FREESR AL 7= DNA BTl 16 pL
HIBREEEALER L 7= pMV261 or pMV206 1pL
T4 DNA ligase 1 uL
10xT4 ligase buffer 2 uL

Total 20 pL

FENT, AR 10 pL 26 U, E.coliDHbB0. % HEs#L L 7=, pMV261 ~~ ligation L
7= > 7 V% kanamycin (40 pg/mL), pMV206 ~ ligation L7z% > 7°/LiX hygromycin B
(100 pg/mL) 2 &% LB BREMIZEA L, 37°C, 24 BlEEE T3 Z L0 X W BRIk
1B, RICETEiHrk% kanamycin (20 pg/mL) F 72 1% hygromycin B (100 ug/mL)%
St LB M5 mL THEEL, I RXIFEHHLE, ZOTIAI FEAVT, =17
u hRV—v 3 EIZE Y M smegmatis *TWEEBRTH LT, &7 2remEHTD
B ERHARR & 1R L 72,

T LAERBHERDOAI Y —= T

TERL L7277/ A OSBRI TUAEWE % & T Middlebrook 7THO F#ll TR 1.0x106
CFU /mL OHE#KZ1ERK L. agelasine D (4)% & ¢r Middlebrook 7H10 ZEXEFHIIC 10 pL &
Lz, £LT, 37TCT5 AR LATORREHERE L,

« BCG3185¢ 3B D agelasine D (DREHERE DORET

Wild-type @ M. smegmatis B & O BCG3185¢c w3 Bk (Strain 20)% ZhEH
Middlebrook 7H9 551 1.0x108 CFU /mL {Z58% L 7=, &IZ agelasine D (4% MIC D3
55 E(0.4 pg/ mL)M %, 37°CTIRERSE Uiz, REFMNIZENZIEK LI L ODeoo z HIE
Lz, LT, WEEH L LT rifampicin 2B E 500 pg/mL £ 25 X 5Mz., £0%
3000 rpm T 20 iE Lo BEEIT o 72, BONTZE K% PBS TH%#%. 10 mL ® MeOH i
BB L7, RICERERE 15 SR E A L, 3000 rpm T 20 /i L mBE% ., I & EIN
L. (EERIZFE 10 mL @ acetone [Z8RE L7z, ik 15 BT HAEL, mOOBEL
DB, EEFEIN L, 8517z MeOH fliti#R & acetone MR Z RS L. BMIEREE.
200 L ® MeOH (25 ¥ HPLC A D Y b Lic, BIRICE £ % agelasine D
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WEIXHPLC 7% — F» 5B bz agelasine D (DD B — 27 OEHE L rifampicin O B —
7 DEBOLNGEH L,

- RE ST RE L HEEEE BT BCG3186¢ BIEREY & agelasine D (4) » 0B FntEofast

1) Histidine tag @& ¥ L X7 BRBA T X —~0D BCG3185¢ BIEF D
ra—=2%

M. bovisBCG 7/ £2%7 7L —he LT, HHRDOT T4 <—BCG3185_F Kpn I Bk
U'BCG3185_R_Hindll % AW T PCR 21T 7=, B oN/7Z PCREMIITA 7 u—=07%
ToleDb, ZOEFIEZHER L, KIZ, BREEFEI7/o—=0 7 LET TR FaHl
FRE%3R Kpn I NEB)# X Q' HindII(NEB) C/LER L, BERRISHKEZ ERIKE L. BETFWHH
Z R R L 72, ¥ 72 Histidine tag @& % /37 BRFLH 7 ¥ —pRSET B (invitrogen)
WCDOWT b FRICHI REER A, M), BRI L7,

Z A ' —3 g 21k T4 DNA ligase (Takara) & Fiv 7z, A% L 72 pRSET B 8 XU DNA
Wrh & TO&RETREML, |E T30 0KEI®E,

| FREERALE |72 DNA Wi 16 pL
HIfREER AL |7 pRSET B 1 pL
T4 DNA ligase 1L
10xT4 ligase buffer ' 2 uL

Total 20 plL

WICKISE 10 pL 2 U, EcoliDHSa 2t — b a v 7 TREER L1,
ampicillin (100 pg/mL) & &t LB BREHIZEBA L, 37°C T4 BEETAZ LIk
WEEEH G, RICHEEEME %L ampicillin (100 pg/mL) % &7 LB ¥4 5 mL Tk
EL, 7RI LE, Z2OT7FAI FEAWT, ¥ 7 E%HA Lemo 21(DE3)
competent . coli 't — b a v 7IECHEEREET 5 Z & C. BCG3185¢ ® histidine tag
BETRRED  EAT AWHEEBRKEE/ER Lz, Z OREEHKIT chloramphenicol (30
pg/ mL) & ampicillin (100 ug/ mL) % & ¥ LB 55# TEE2 L72 b D % glycerol & IEF1 L-80°C
THREFELTZ,

2) BCG3185¢3&{5F D histidine tag BiABIEREEY O FEEL

1) CTERR UT- R EE#8k % 5 mL @ SOB 55#i %5 ¢ Falcon™ 5 7> FF o —7(BD)IZ 1
uLAEE L. 37°CT 16 FFEIRER#E LTz, I, 50 mL @ SOB E#iZ Ete~ A ¥ —I28:
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FEWK% 1 mLEE L, Lrhamnose % 750 uM & 725 X 2L, 20°CT 6 ReEREREZE L
7-(0Deoo ~0.4), $E\T IPTG % 400 uM & 725 L 5 WM L. 48 B+ 3 - &
BCG3186¢c =+ ? histidine tag S FIREM T EE S Y2, BE%,. 3500 rpm T5%5
MEOoBEL., XL b & 10 pM D(AcO)2Mg %% 7= HBS solution (GE )IZfE S+,
SONICS #:# VC-750 Iz 7 — =< A 7 uF v 7 14 A F(6 mm)ZHEFE L. 40%DHA
T 5 %3 EBEHAET S Z & CHlR AR L7z, %V T 15000 rpm T 5 5@ DBEL .
EEEZ NI EEKRE LTE L,

Wiz, ZURNTEBRKRIC 5 mM Iz 5 & 9 imidazole M L7=0H, a2/,50 bF1L—
g T% % Clontech #5! TALON® Metal affinity resin % % > /37 BIEHRIZ 500 pL Al
Z .V a—H—EHNT 4CT 1 EEERR L%, $\ T 5 mM imidazole (HBS) solution 500
uL CHIIEE 2 E¥ES L, 50 mM & 150 mM @ imidazole(HBS) solution (2 & ¥ g4 5
histidine tag @& % > /37 BEEH S ¥ 72, SDS-PAGE % FiWT& Ry BOHME % HERR
L. 150 mM imidazole D¥EHE /Y % R 7 T A€ HBIETORTICHA W, £,
Slide-A-Lyzer® Dialysis Cassette (Thermo)% FV 2 BITIEIC LV # o X T BIRIR» O
BrlrE Lz, 20XV RIEEROZ 7 BRE % Bio-Rad Protein Assay reagent %
AWTHELZEZ A, 60 ug/ mL ThoTe,

@S T REVEEEF AV EESEMEOER

P —F » 712X Series S Sensor chip NTA (GE) &4 fH L. HBS-P with 50 uM
EDTA #% buffer & LCHWz, £F. v= =2 7/LREIZ T NTA reagent kit (GENZHET
% 350 mM EDTA A& % Flow rate 30 puL /min, contact time 1 min T L. HEV T 500 uM
NiClz solution % 10 pL/min, 1 min L TF v ST Ni & F L — b & ¥, RiC, REL
7= & 7 BER (60 pg/ mL)% 10 pL/ min, 3 min 4 2 & C Histidine tag @& % >
NRIBEFyIIFL—hESERZ RU = 3000, €L T, Fy 7REAPREENLTDHET2
B stand by IREE T buffer ¥ L) 7=, RELE. 7 4 ¥ — FE— RIZB T agelasine
D @% L< i streptmycin (FHFH 0.63 pg/mL 75 0.08 pg / mL OEER T 6 SHIE)
%9 L. BCG3185c&i5F O Histidine tag BISEIFREY L O EHRFELZEH LT,
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ENEOCER

FE H-OER

- Y5145 Melophlus sp.7> 5 D melophlin 38D BB

2010, A > RRVT YT v & THE LER Melophlus sp.?® MeOH fliH = % %
(62 P ZEFEEA=F N LK CTHE LT, BiE=F /L@ (9.6g)% SiO2 open column
chromatography (CHCls : MeOH : H20, lower phase =100:3:1—40:3:1—-10:3:1
—6:4:1—>MeOH)T Fr. A-1~A-12 {[Z5E L, #\ T Fr. A5 (1.2 g% HPLC (Cosmosil
5C1s MS-II (10 mm i.d. X250 mm, 92%MeOH agq. +0.1% TFA, UV = 280 nm, Flow rate 3
mL / min) T Fr. B-1~15 |25 8% 5 Z & T Fr.B-7 £ LT melophlin G (6) (6.6 mg)% . Fr.
B-14 & LT Melophlin A (5) (42 mg) % BB L 7=, #%:\ T Fr. B-9 % HPLC (Cosmosil
Cholester (10 mm i.d.x250 mm, 78%MeCN aq. +0.1% TFA, UV = 220 nm, Flow rate 3
mL/ min) THERS 5 Z L12X Y, melophlin I (8) (18 mg), melophlin H (7) (6.6 mg) % #i
THHERBELT,

Melophlin A (5) : ESI-TOF-MS m/z: 374 [M+Na]*
IH NMR(CDCls) : §3.69 (2H, s), 3.00 (3H, s), 2.79 2H, t, J= 7.3 Hz ), 1.65 (2H, m), 1.25
(2H, m), 1.20-1.35 (20H, m), 0.85 (3H, t, /= 6.7 Hz)

Melophlin G (6) : ESI-TOF-MS m/z: 346 [M+Na]+
1H NMR(CDCls) : 83.71 (2H, s), 3.01 (8H, s), 2.81 (2H, t, J= 7.6 Hz ), 1.64 (2H, m),
1.20-1.38 (20H, m), 0.87 (3H, t, J= 6.9 Hz)

Melophlin H (7) : ESI-TOF-MS m/z: 360 [M+Nal+
IH NMR(CDCls) : 83.71 (2H, s), 3.01 (3H, s), 2.81 (2H, t, J= 7.6 Hz ), 1.64 (2H, m), 1.50
(1H, m), 1.20-1.39 (18H, m), 0.86 (6H, t, /= 6.6 Hz)

Melophlin I (8) : ESI-TOF-MS m/z: 360 [M+Nal*

1H NMR(CDCls) : §3.71 (2H, s), 3.01 (3H, s), 2.81 (2H, t, J= 7.6 Hz ), 1.65 (2H, m),
1.12-1.39 (19H, m), 0.85 (3H, t, J= 7.3 Hz), 0.83 (3H, d, J=6.3 Hz)
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7 ) I DNA 5 A4 75 U —% vz melophlin A (5) DIER)E = F A IR DOfEH

7 ) 5DNA 5477 Y —EEHKD S O melophlin A (5) fittE#E DR

EIE ETH L RBEOTIET, K 4000 OREEHREE .1 7 72— 27D hygromycin B
50 pg/mL % & e ERELHIS I 1O melophlin A (5) 0.8 pg/mL % ST B RECHIZ 0 BE. BfA
L. 7L —hETCEBTSIu—r %2R Y —=VF L, 72721, melophlin A (5)%
& e FERIEHIZ I propionate FEHIIZ 2% D agar (Nacalai tesque) &2, E{LIEZH D
PERH U 5 b =R I hygromycin B % & ¢ Middlebrook 7TH9 5l CEz#&# . -80°C
THRELE, T, MEERPLDOa X FDNA OLGBEE > — 7 V ABITIIEZE EH
L EHRDOFNETITo 72,

77 L FEBREDIER
* P74 =—DOfRE
PCRZIF, UTFO7IA~—%RAV, 774 ~v—DERIIAMEBES AT 5 « P4
T AMITEFE LT,

- TMERED = 2 2 R225%8 517~ melophlin A (5) DAZERY &G FEM SRR DSBS/ A (mfd
1% pMV261, % D Area I% pMV206 (Z3E A)

Primer name Sequences (5’3" Gene length PCR condition
mfd F_HindII AAGCTTATGGCCGCATCATGACC 391kbp AB
HindII
mfd_R_Cla I ATCGATTGCGCCGAACGAGC
Clal
2MELareal_F_Xbal TCTAGATGCGGAAGGCTTGGTG © 3.40kbp AB
Xba I (Buffer B)
2MELareal_R_HindIl AAGCTTAACCGCGCTCGCTG
HindII
2MELarea2_F Xbal TCTAGAATGCGGCGGGTCATC 3.55kbp AB
Xba I (BufferC)
2MELarea2_R_HindIl AAGCTTACGCGTGTGGCAGATG
HindII
2MELarea3_F _Xbal TCTAGACCCGGCAAAGGCCATC 3.43kbp AB
Xba I
2MELarea3_R_Hindll AAGCTTAGCGGAAACGCCTGTGHi
HindII
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2MELarea4_F Xbal TCTAGACGGGCTTTGCCTGCTC
Xba I

2MELarea4_R_HindIl AAGCTTAGCGAGCGCTTGGC
Hind I

1.99 kbp

AB

8MELareal F Xbal TCTAGACGCGCTAGCTGGCATC
Xba I

8MELareal R _HindIl AAGCTTGGTCAGTCGGGCACAG
HindII

2.75 kbp

AB
(Buffer A)

8MELarea2 F Xbal TCTAGACGATCGCCCGCAAGAC
Xba I

8MELarea2 R_HindIl AAGCTTTGGCGGTCAGCTGGTC
HindII

4.46 kbp

AB
(Buffer C)

8MELarea3 F_Kpnl GGTACCAACCGCAACCGGTCAAC
Kpnl

8MELarea3_R_Xbal TCTAGAGGCCGGTCTTCGGATG
Xba I

4.63 kbp

AB
(Buffer D)

8MELarea4 F Xbal TCTAGATCGCGCTGCAACACC
Xba I

8MELarea4 R_HindIll AAGCTTATCCGCGCCTGTGC
Hind Il

3.25 kbp

AB
(Buffer A)

8MELarea5_F _EcoRV GATATCAACGGGCGGATGTCG
EcoRV

8MELarea5 R _Xbal TCTAGATCGCCGCCAAGATCG
Xbal

8MELarea6_F_EcoRV GATATCGCGTGCCGAGATCCTG
EcoRV

8MELarea6_R_Xbal TCTAGAACCGCCGAATGCGTC
Xbal

8MELarea7 F Xbal TCTAGAGGGCACCCACGAAACG
Xba I

8MELarea7 R_HindIl AAGCTTAGCGCGGTTCAGGTG
Hind I

3.72 kbp

3.42 kbp

4.75 kbp

AB

AB

AB
(Buffer A)

55



- 8MEL-aread 3 X O 2MEL-area2 iZ 8 £ 3 8= FE (pMV261 iZEA)

Primer name

Sequences (53

Gene length PCR condition

BCG1317_F_EcoRI GAATTCCCGCGGTTGCTGTITTCTC 0.90kbp AB
EcoR I

BCG1317_R_Clal ATCGATCACTGGCGCCGGAAAC
Clal

BCG1318_F EcoRI GAATTCTGGCCGGGATTGAGTGAC 0.83kbp AB
EcoR I

BCG1318 R_Clal ATCGATCAACGAGCGCTACCCTG
Clal

BCG1319_F EcoRI  GAATTCGCAGCGCACCGGATTTC 0.31kbp AB
EcoR 1

BCG1319_R_Clal ATCGATAGCGCCATCCTGGCTG
Clal

BCG1320_F EcoRI GAATTCCTGCGCAAGACTGACCC 0.45kbp AB
EcoR I

BCG1320_R_Clal ATCGATCTCGACGCGCAGAAGC
Clal

BCG1321c_F_EcoRI GAATTCATGCCCTGCGTGTTCTG 0.44kbp AB
EcoR I

BCG1321c_R_Clal ATCGATGCGCTCAAGCCATCGG
Clal

BCG1081_F_EcoRI  GAATTCATGCCCGAAGCGAAACG 0.69kbp AB
EcoR 1

BCG1081_R_Clal ATCGATGAGTTGCCGCGTGACC
Clal

BCG1082_F EcoRI  GAATTCGTGGTCACGCGGCAAC 0.47kbp AB
EcoR 1

BCG1082_R_Clal ATCGATGGGTTAGCGCCACTGC
Clal

BCG1083_F EcoR1I GAATTCGCAGTGGCGCTAACCC 0.96kbp AB

BCG1083_R_Clal

EcoR 1
ATCGATACGCGTGTGGCAGATG
Clal
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- PCR
PCR %, Roche ® Expand High Fidelity ™" PCR System, dNTPack % i\ 7=, %7~ PCR DT
7L —MZIE M bovis BCG JVFRBL 727 /A DNA %[V, PCRIZ A DS TREEHHE
L. B DIRERE TIT o7, F7z Buffer % PCR Optimizer ™ Kit (invitrogen) D& DIZRZIEE .
PCR condition (ZZF & 7RLTZ,

A: B:

primer_forward 1.0 pL temperature time cycle
primer_reverse 1.0 uL 94 °C 2 min 1
Template 1.0 pL 94 °C 15 sec

5 Xbuffer 10.0 uL. 57°C 30 sec 30
dNTPs L5 pL 68 °C 1~ 5.5 min*

DMSO 50 pL 68 °C 10 min 1
Polymerase 0.5 pL

HEIEXE5 DNA OE X2 1 kb REOEE1E 1 min, 1kb

H0 O00KL i3 15 min LU, 2B EORSDBA 05 kb BB

Total SOpL/tube i 0.5 min BB,

(ex. Ag_arca3 DNA length 3.77 kb : 4.0 min)
cua—=y7r
PCR EMOREHRL, > —r v 7 | Mycobacterium REHNNT B —~DV T a—=>

7 L EEBBRIROERIL. TN TEZE B LEAROFIETIT %,

T ABRBMEDARI ) —=v T

YRR LTe & ) A D RBRE % BL A W8 % &7 Middlebrook THO o Hi-CHe34  1.0x106
CFU /mL D& % {ERL L . melophlin A (5) % & &> propionate ZEXEE#IIZ 10 pL B/ L=,
FLT, 37°CT3 A% LASOEELRER L,
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