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Mycobacterium-avium intracellulare complex in order to discover novel drug
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The global incidence of the human nontuberculous mycobacteria disease is
rapidly increasing. However, knowledge of gene essentiality under optimal growth conditions and
conditions relevant to the natural ecology of NTM, such as hypoxia, is lacking. In this study, we
utilized transposon sequencing to comprehensively identify genes essential for growth in
Mycobacterium intracellulare. OF 5126 genes of M. intracellulare ATCC13950, 506 genes were
identified as essential genes. The shared genes included target genes of existing antituberculous
drugs. From 175 genes showing decreased fitness as conditionally essential under hypoxia,
preferential carbohydrate metabolism including gluconeogenesis, glyoxylate cycle and succinate
production was suggested under hypoxia. Virulence-associated genes including ﬁroteasome system and
mycothiol redox system were also identified as conditionally essential under hypoxia. These findings

provide critical functional genomic information for drug discovery.
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1. WFZEBIA Y DY =

Jifi MAC (Mycobacterium avium—intracellulare complex) JEIL, 2014 FEDOEEFEIZ LY . H
ABERBANR 10 Tt 15 1Z# L, 20 10 4FM T 3 5L IR Lz, DA EOfifi MAC JE D B 1
FEAIDS BETH Y fEEMOREREE AR LT D LR BMERRYSIRIENHERF S D,
o, w774 REPREREZMAS DS ARELFERE TORENRBEL - V5, 20X
T, G EREH T, EHAIRREME S WO FHES . i MACIED TEARIZIZ, MAC B D JFIA 1
DOIRANRARAI R TH D,

UTAE . PRI YL 72 & OB MR B YEIC BN T NA A7 4 )V DN EERRYR & 72 b
CEMERENTWD, HEEAIIVMAC HD A T 7 4 )V ATEREA, IRERFE OB KRB Tl &
HZ L ZIF L= (Totani T, Tateishi Y. Sci.Rep.2017), Z®Z Lid. MAC B MEEESSE 50
THBRINE AA T 7 AV LTERRFE SO L, F L TARTOEFREEOERE LT
NAFT 4 VATEROBEEZRET 5, & ZAM, MAC HH TIET / LASERMEE S TR % H ik
DOEEL S XV IFIRKFOMERAREAL TR, Z LT, MACHIZBIT D, A F 7 4 IV ATERR
B L 7o SR LR RE I CX AR T2 RET AL, 7/ AR ERERE L T-RFINSLET
HDH, HEEEIIMACEHICK LT, T ARV Yy (@ BlaF) 2HBE 77—l L bE
IR EREAN AT ML BEREEMAOERE RIS — 7 o —ToWr55 FT7 AR
V- —trrv 7 (BAF. Tn-Seq) ZBE# LT MAC HOATELEBIEF. BLIONRA T T 4
IV AERRIRF 2 /A5 2 & 2 FH| L7, = L C. Tn-Seq ZBX#E L7=/31 47 4 )V ATERRIRF
fifEB 2 e 0 & LTl MAC E D BB LR RBE O AREIZIE D Z LI LTz,

2. MO BE®W
AFFEOBHIE, 1. MAC HOEFEMEBLFDRIE, 2. A 47 4 VARV T
HEE < MAC HOMEBLGFB LI ORBREORTEEZIT) 2 & Th 5,

3. WD ik

M. intracellulare fFE¥ERRIZEBWNT, KT _

VAR B AL, TR S — A e | P YARY Y MCGRET) EMMACEMIEISHA
Utee T OZEREET — Lo & S _>

FONASFT7 4 VAEEER LT/ 2 DNA P L — i L — kY

PR U, i — A v — (S IS 25/ LRNTEFOANRTT (ERRE) FFEE
HiSeq2500) & Bowtie2 IZ LB~ v B 71T AEFNREFOREFCAEFORET T REFT
F0. R AR AR L U — *'ﬂ;f'ﬂfl T
ZREHLE (K1), Bhverarzessriic

L5 FT VAR AV — RO el e
FEARITIC & 0 | AT UG & FE L=, b9 AR OMATRTLGLET S, £ Lty
F o RPECEAE L LTS AT v 4:}
AR I WT, U — R EICHED

PR T % (A 4T 4 MBI | | MELEMEES £ CH L sREOMRATRE |
M7 BEBET] & LTCHRELE, 512, . FSwARY Y —r L LIk SEMACE S WS
Bt U7 BB T 1O LT KEGG 7 — & <— | CRMRNRHOME

A uNTZR AT = A T AT, A AT 4 )V DRI & 70 5 R & [ E L7z,

4. WFFERR
M intracellulare|Zl%. 506 OEFFMEBMLGTBGFAET DI ENDhotlz, BHEEBIO M
marinum & OISEATFVEBE S, Z0E1 280 BIL O 158 BIZFIFET D Z LB Nho T
(®M2), LT, AENAEBLETFITIX, grrB, gyrd, embB, embA, inhd, dfrd, alr, rpobB,
mmPL3 7% & ORI O PSR OB BIE T DN EHE T,

A B.

M. intracellulare M. intracellulare
M. tuberculosis ATCC13950 M. marinum ATCC13950
H37Rv (Tn mutant library bacteria) E11 (Tn mutant library bacteria)
713 essential genes 506 essentialgenes 304 essential genes 506 essential genes

2. Mycobacteriumintracellulare (R A /AT )2 -4 2511
S—IL)DEFUABGFOREL, #HREZEOIMEREDLER.




/\/1’ F 7 4 IV ATERRIZEB VT 175 L{B%ﬁh ETHDZ ERNGghoTle, AT 4 VTR
BB THED D /XA T = A fiRATIC INAFT 4V BTERRUC AR A RE LT &
_73 TR, AT X BRGH %Eﬁ,ﬂa’%ﬁgﬁf ~A YA A=Kk typeVIl BT AT
Aiﬁ EMZENR-TE, ZhBDOFRERITK LT, (bLEMOEFERZ M - 7 I R ER 21T,
h%@ﬁvﬁﬁ%ﬁﬁwac ( 3 )o

glycogen

Epoxomycin Aeropic §

Hypoxic

Q o-Dglucose-6-phosphate . Aerobic o
& BO-tuctoses-phosshate Dequalinium Hy

& 3 ohoncho Dghcarse oschute Aerobic

3-Nitropropionate
Hyp

Malonate

MIC values
Aerobic 5%02
Epoxomycin >100 pMm 3.125puM
B lier-e Degqualinium 125§)M 0625 M
i i e 3-nitropropionate >5mM 25mMm
: Malonate >20 mM >20 mM

3. Mycobacteriumintracellulare (R A NI T ) ) LA b5 ILT—
I) DIREEFR/NAF T4V ARSI BIEEFDRE SABBRFREHIC
BT 5B FRAEEDHER

VL EOfE R A5 133K L7z (Tateishi Y. Sci. Rep. 2020), & [FI[FE Li- AFENEEFRET
RN OKIER & 70 B 7=, i MAC JEICXTT 28 LUVRIES ORI B W TEEA
B E 725,
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