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7 A A

799

A7 1

A AYAA] (1ipid metabolites), o}H]%=AF(amino acid) @ oAt FEAZ FAH FozHE AUHEE v
olde]l AAIE SA3 = AAE FadTEeR Estste, HAY bkt o g AR FEE 458 X
AEZ

)

A7) AARAA = g AEATE D Z Y (Lysophosphat idylcholine; LPC), ¥ ~3}E]Y = (Phosphatidylcholine;
PC), 2 gamlold & (Sphingomyeline; SM) 2 Egobd g Ml & (Triacylglycerol; TAOZE FAE T ZHH
AeE e sk o] idolar,

A7) ol =AW ool At f-EAE FFEPY (Glutamine), 3] 2B W (Histidine), ™WE 2 (Methionine), ©F~
v}2}7] (Asgparagine), =594 (Glutamate), gFo]Al(Lysine), =eto]Al(Glysine), N, ,N-tjw&=Ze}o]Al(N,N-
Dimethylglycine), E# W (Threonine), <XA|¥ (Homoserine), EHER(Tryptophan) = AEEH
(Citrulline) & FA ¥ TO2HE HJAEE sl o]deql AS EAHOR 3t 2A4E.

A 1 o] YoM, A7) FArEAGEIIZAL [PC (14:0), LPC (15:0) EE LPC (20:3)2 FAE HoZHE
AeE s s o] FAEANEILZAC AL EHOR = RAE.

2AT% 3

A 1 o QolA], A 2 EYEEFUL PC 32:2(18:2/14:0), PC 34:3(16:1/18:2), PC 36:1(18:0/18:1), PC
36:3(16:0/20:3), PC 36:6(14:0/22:6) 2 PC 38:7(16:1/22:6)% FAE ToZHE HExE= 3h} olite] T~

FEH I AS SR = 24T

AT 4

A1 el glofA,

A7) 23 ampolAl@ e SN d34:1(d18:1/16:0), SM  d36:1(d18:1/18:0) EEE  SM
442:2(d18:1/24: 1) 2 FAE FozP

B Aess st olge] sgavtolduel e EHOR = 2YE

A3 5

A 1 8ol oA, A7) EgoldZFeMESS TAG 58:11(22:6/20:5/16:0) AL EAOZ 3= ZAE,

A7 6

AL Fel glolA, A7 FFE,

[¢)
-8 (L-form<l A& EHOR 3h= 24
i

A 1 gell ojA, 7] SFE, d2Hd, WEQW, okxmeixl,  gho]il, FEfelil, N N-tiHEFete]Al,
I EE ANEEHY 527 4% F53 (Upper lobe cavitary form) #HxPthy] w2
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A4 8

Al 1 &oll ojA, 7] SFFY w57 49 35 (Upper lobe cavitary form) FAMUH] & A9 FF
ol HjAdd ggrgor FAH}E AL EHORE = AE.

ATE 9

A 1 3o oA, A7) gaxAgEdEd e EodFYMEY Fx7F A4 F%53 (Upper lobe cavitary
form) FAFthH] ¥e A9 FZFo| n A g oR BAsE=

AT 10
Al 4 8ol 9lojA], Av] ~@avtoldd e s=rt 44 353 (Upper lobe cavitary form) $HAFthH] w2 7§,
T35 HAdd dagdo R FAHI}= AL EHORE Fe 2A4E

ATE 11

PC 32:2(18:2/14:0), PC 34:3(16:1/18:2), PC 36:6(14:0/22:6) HE+ PC

Al 3 ol glolA], 7] E2~
A & (Upper lobe cavitary form) A}tiH] & AL F59 HZAY ikt

38'7(16'1/22'6)91 T 4 F

2 B
o
ruE
it
2w

AT 12

A3 el gloIA, 7] EASEIFAPC 36:1(18:0/18:1) Hi= PC 36:3(16:0/20:3)9) s%rb 49 ¥
(Upper lobe cavitary form) #HAthH] 2 45, o5 HAY dtoR AAYsh= AS SHOR §h=

A 1 e oA, 7] AAUAA], ofn)xe4t B oopn At f- 2= A8 (whole blood), MEF(leukocytes),
Dzl o+dl A E(peripheral blood mononuclear cells), W& AZ=(buffy coat), % (plasma), A
(serum), A (sputum), T&(tears), Y (mucus), M| N (nasal washes), H|7F F<lE&E(nasal aspirate),
(breath), 2 (urine), A (semen), F(saliva), &7 A2 A (peritoneal washings), &5(ascites), F&
MN(cystic fluid), >ZHF2 H(meningeal fluid), ok’\(ammotlc fluid), A9 (glandular fluid), &N
(pancreatic fluid), BZN(lymph fluid), &5 (pleural fluid), FF U= (nipple aspirate), 7]&A &<l
& (bronchial aspirate), &% (synovial fluid), ¥4 %LE(Jomt aspirate), 7]¥% #H]E(organ

secretions), A3 (cell), MXE FZEE(cell extract) Z ¥ &GN (cerebrospinal fluid) W &A= AS &

oz de 24T

A3 14

A 1 &l QlojA, A7) HZAS Akt wlolmute|E R oM. avium), violZuMEIES GG 2L
abscessus), vlol=Zute|E]g ZEMM A, flavescence), vholZutHE]lg o}X&|7bm (M. africanum), vFO|=
e g BH| 2. bovis), vholZute s AZJI(M. chelonae), vholZyte|E]s A5 (M. celatum), Vho]=
vt e]S XEFO|E(). fortuitum), vFolZuH|El-S¢ LELM|(M. gordonae), mro]lFUrHES ZFAE (.
gastri), vtolZug]w XD EF (WM. haemophilum), violZuEle] SEEPAZe}e| (M. intracellulare), v}

_4_



[0001]

[0002]

[0003]

ZIHS3d 10-2023-0065656

olZuH| g ¥ AN Ol (.  kansasii), wtolZBtEIElS BRAX=(W. malmoense), wholzZutH % mhe] 5 (M.
marinum), vrolZH e E]lE 2F7 ol (M. szulgai), vhol=Zute| 2]l Bl (M. terrae), vlolZerH Ew a2 E)
Al (M. scrofulaceum), vFolzutelele & B ulcerans), vholzutele]le Alvlof (M. simiae) E who]=
v E]& AT (M. xenopi)®E TAE TORRE MElEE AL EYow 3= AR,

A7 15
) AHWAA (1ipid metabolites), oo x=AF(amino acid) % o}n| =it FEAZ TAE Fo2RE AUEE 34
olae] YIAMAIE SAH e WHAS ¥3etE v A Ak o3 7Y A3l FHEEE J=3H7] 93 AR A

A7 AAYAAE 82X 2~9E Y2 (Lysophosphat idylcholine), ¥2-3+E]922 (Phosphatidylcholine), 2
3 amlo] A& (Sphingomyeline) ¥ Eg oA Al S (Triacylglycerol) E TAAE o2 HE AdxE= sk} o4

A7) olm gt H oln et fEAllE S FEFY (Glutamine), 3|AE]W(Histidine), WE] 2 (Methionine), o}
2171 (Asgparagine), SFH4H(Glutamate), o)Al (Lysine), Z&Fo]l4l(Glysine), N,N-tJw|&Zgto]al(N,N-
Dimethylglycine), E#d 2 (Threonine), XA (Homoserine), EYWEI(Tryptophan) % AEEH
(Citrulline)2 FAE To2RE AYE= sy ol dAAIE SAHSE AAE fFadiEez XLdsi= A

& 5oz st Wy,

H

A3 16

A 15 Gl geld, A7) A RS SYse wAE ARcETdY 43R

o
off
o
Gl
o

7l & & oF
© A violautH gl opHlE HEA FAdAe] TSE s AR AR viAel @3 Aolnt.

g7 e

ulo] Zube| 2] (Mycobacterium) FfFol= 23, P23 (Mycobacterium bovis), Y (Mycobacterium lepra
e)d o] Al FEo AZe AWS dod|E o F(species)® ofvEl, 73] HAdoR dAoAE o
=, a8 AdsdHdA B £ 9= FFA ZE(saprophytic species) 5 AA7FA ¢k 72 F(species)o] &d]
37 #AHE Bo] 25F ) o]2% o= d#A gurt. olyd wo|mutHE R £ A
A LolatA FAEA AT Aok GAEA dIEo|Y At FToR HAE
LolatA gAEA ¢fr] witel dAiktolgtar EJIT).

E

v Aa) ikt (Nontuberculous mycobacteria; NIM)& A3+ (Mycobacterium tuberculosis complex) % Ut
(Mycobacterium leprae)g A3k AktS omsict, 3| wlolmutg gl ofH]e &H&A (Mycobacterium
avium complex; MAC)ell 3= B|AY ikt F &3] A AA # A3k doy|= dFEv TR
o=k 180 & ol/do] FHEAT. MACE 2 M. oM. avium)@} M. JQEZHAEZ(N. intracellulare)E 3
stalar, wlolmube| g A= (Mycobacterium abscessus; MAB)E T2 M. FAFZ ol FAF2=UL
abscessus subspecies abscessus)®F M. A2 ofE<l vk AN (). abscessus subspecies massiliense)=
Eshetth, H AAAARZ vAd kit 7|Qle ¥ T Havt FUbeta AT, 1AgE AT o2 EE
A8 ikt ¥ 749 JAFAE FESH] e vlolembAY, A3k uigk WE Ay ATV 55 AA o)
=
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]
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B oAA A AA e =R 9 BSEe] F2Hw 1 gl HAS] Aok 8E w=E Y EIE
Al QA WEe 1 AMRA B AN FEE S B wge] S5k s Repe] 57 ¥ B Wy

Wgol ur} W) A,

o
o
o
o
—
A
ol
Ha
o
—
o

53] 5= A10-2247643%

gige] g
S dst = HA

2 iyzEe ARdoln A4 =2 A kA o]l ofHe wjdd &kt (Nontuberculous

mycobacteria; NIM), 53] <2ztolAl w9 &34 ¥ HIS doy|e= vlo]zmutH g R olv]S HFA

(Mycobacterium avium complex; MAC)d| 734 3hztol FZHL = w4 6l7) WS fshe] o9
2

E e =

e
-
ke
)
QL
32
n
I
ilh)
A
=
iib)
ey
)
>
=N
[N
ultA
olN
o
ofy
ol\
H
f
'S
rlo
B
Y
ox
&
1)
o
K
=
o2
g
-
%0,
.

B odmo] o oo wEd, B wwe X AALA (lipid metabolites), o9 x=AF(amino acid) % o}u] =4+ &
gr= 3l olAte] HIAMAS SASIE AAES FaAECR ¥oslE, nAd g

—

A7) AAYPAIAE g AEATE D Z Y (Lysophosphat idylcholine; LPC), ¥ ~3}E]Y = (Phosphatidylcholine;
PC), 23 aulo]d 7l (Sphingomyeline; SM) % Eg o ZF| A& (Triacylglycerol; TAOZE FAE ToZHFH
AEE = sy o]dolar,

A7) ot Al ool Al A= FFE (Glutamine), 3] A~E]W (Histidine), #E] 2 (Methionine), oF2
2471 (Asgparagine), FFEAH(Glutamate), ho]Al(Lysine), Zko]4l(Glysine), N, N-tiwE3ato]Al(N,N-
Dimethylglycine), E#| 2 (Threonine), Z XA (Homoserine), EHEZ(Tryptophan) Z AEEH
(Citrulline) 2 F4% wo25H AEE= sl ool A& SHOR g 2AHES AT,

mycobacteria; NIM), 53] <IztelAl vuls E3tA o AFS

(Mycobacterium avium complex; MAC)ol| ¥ #Ate] T5LE #HAHS

A w=HeldYt. 2 Ay, ¥Z8 I gEse FIEE 2 AddT 4
e}

AREA, T4 R AQWA 255 B2

2 dyzsEe A#Foln AFHAY =2 Ad wAY gl ojy® H|ZAd &k (Nontuberculous
3 2 Qore
|

B oAl gol ulde Gk & Aslo] ofd GRS sl FAIA L
4 @ RE volsuteold E@st ovlelth.  FuTEL ANHA ARES del G
(acid)& A7HA%E 834514 x A 5 %
Aol whz Aditolw, Aol 8
i, Al uhd Al WA ATl WAH L e,

AN ol 5T 2 3 AAVE 5 AW Ees A8l A4 TR AFHIMAY Be FF TF
KR

Agd fFe] d=A AFE TR FoAF FuAAE A= ZAAE Ve Hrhshe A

SRR T

PAA el &ol “dF& £AAET & A vAd Fiate] el FF5oE WY FF TFo=
P2 AP THAEAZS d=6H7] Y8 AZ A (lipid metabolites), o}v]:=AF(amino acid) %= “

_6_
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Wol FTAAQ Fado) wEH, Ay FFEANY =57 A9 FE5 3 (Upper lobe cavitary form) 3z}
Kol

w2 ody %Aﬁ%ﬂﬁﬁ/ﬁ%ﬂ%~%ﬂ“%Eﬁééﬂﬁi:%%”%zagﬂ%ﬂéﬁ
8 Sxlo] nidh A TEE A A W HAA 527 fdEHA B2 ASE guisy, FAFozE )
3kao} 4 ok 5% ol F7F, oF 10% ol 7t

0% o4 FAksHe 4B oulsn], oF ojuh

w oo AR PR hEw, YY) drEsdEdEy £t EdopdFeldge $ut 49 35
1 o7

(Upper lobe cavitary form) BA}thiH] W2 H- F3o v 23 ikt 43

2 dge A4 F S8 2AAET S AdustiA AR EHE §9 “wEY A EE 9T & A44d VaX g
=38 szt HlE AY TF5E I dH W A7) PAA FE7F FYEA $e A= gulsly, FAZoRE
o ALA] 2] l"”:7} A4 7|AAEGTE et Y T bl vjuste] oF 10% o) A, oF 200 A B
= oF 30% ol FAE ouista, HU FAHOZE oF 40% ol TrAadste A9E ulsiy, oS Hlojue W

> AFEA AgEE Sof “FEe $ EE ¥ET e AW J|wAT
3 B 9% 0l WA BEA fleA e A9E s, FAHon: Y
AFYEY DA 4 FED BASE e o 106 o ok, o 208 o 71

0 2
0% o1 Z74E Svista, wok FAHORE o 35% o] % Frkshe AT ojulshul, o]F Woluh ¥

2 ool A FHde waw, AV EATEEE
36:6(14:0/22:6) T+ PC 38:7(16:1/22:6)9 =71 49 &+
T, =59 v4dd gitdow |t

HPC 32:2(18:2/14:0), PC 34:3(16:1/18:2), PC
=3 (Upper lobe cavitary form) Zxujy] e 4

off

TAAS T wEW, Ay EATEYZUPC 36:1(18:0/18:1) WE PC 36:3(16:0/20:3) 9
538 (Upper lobe cavitary form) #Atdiv] &2 AS-, T35 v4d8 it oz #A o),

Bk o] —?ﬂ]’“o ?icﬂ of W2, A7l AAQAA, ofn|xAt 9 ofw| At FEA = W (whole blood), W
& (leukocytes), Wxdol o3l /‘ﬂJ_(peripheral blood mononuclear cells), WM&+ AZ(buffy coat), %
(plasma), @“é(serum), Mt (sputum), = (tears), AN (mucus), A8 M (nasal washes), H|7Z F2lE(nasal
aspirate), @& (breath), A (urine), BN (semen), F(saliva), &7 A AN (peritoneal washings), =
(ascites), FFMN(cystic fluid), ¥4 M(meningeal fluid), %S (amniotic fluid), L"—‘.‘(glandular
fluid), & H(pancreatic fluid), BZA(lymph fluid), FF(pleural fluid), ++F FE(nipple
aspirate), 7]#A] &= (bronchial aspirate), & (synovial fluid), @& EAE(joint aspirate), 7|&
BH] & (organ secretions), MFE(cell), AE FZEE(cell extract) © ¥ HFNH(cerebrospinal fluid) W &
Agtt, FAACRE Y g Ao, oo AgEHE AL o).

TAARSZE, A7) dxAE AEsr] 8 dE, 84 v S AAHYTE F A, dF 59, 97,
)

. 75, B9, F5, P 4R 2R, Aokl Wt 5L £IT F Atk BF, ) dAAE oA
2o Shgel elsl A B mE ABSHY &4 0 Rl o Sobd uaAgos w4 2d 5
9%+ 9o

2 dgo] FAAQ Fdo w2, A7) A ikt vlolmutH R oM (M. avium), vho]ZuHHZ]E
obM|4=~ (M.  abscessus), H}O].J_ v S, flavescence), wlolzME|E]S o}l ItE (UL
africanum), vholZure|g]S RU| (M. bovis), violzZurEE]l-S AZU| (M. chelonae), vlolZurH S ATE

r:l,J
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[0053]

[0055]

[0056]

[0057]
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(M. celatum), viol=Zutelels XE2FO|EL fortuitum), vFOlZHHEE]% ZLEZ=U|(M. gordonae), vFO]ZH ]
% 7FREQ . gastri), vielZwre|gls SEZEEF . haemophilum), vholZYE|EE <JEZAF2H (L
intracellulare), vhol=Zutelg]g ZFAAIO| (M. kansasii), vhol=Zuteled]ls WRANA(M. malmoense), vFo]Zu}
H2le vwkelss (M. marinum), vholZaE s 2~E7Fo| (M. szulgai), violZutelelg (M. terrae), vlo]

Hes A232EHASUL scrofulaceum), vrolZBteld] s A @2, ulcerans), vholZBFEIE]E AW of (M.
simiae) R wrolZHE|EF A= (M. xenop)ZE F4E ToRHY Meld 5 lon}, oo AgtE= AL o}

SES

A
EA13

=

o]

1 et

ol

ol

B , A e ghbe] el = BE 9
S X AR, Y] 1 AEe ¥ 2E, dEAE, 95 - dxA - 29T B 934 28 52
23 9o

Houltmo] e okejo] wEw, B #@me XA A (lipid metabolites), ©}u|:=Ak(amino acid) & ofm] =4t
FEAZ FAE ToRRE AEEE s o 94 QA E SAse dAE 23ete vEd ikt o
A AR TFEE dSsE] T AR AT WHoRA,

%7] AP A= HAEATEYEH (Lysophosphatidylcholine), XEA3E]dZ% (Phosphatidylcholine), 2
wlo]l A (Sphingomyeline) 2 Ed ol A& (Triacylglycerol)® T4 T o 2HE AUy = sk o)At

A7) ot Al ool Al A= ZFFE (Glutamine), 3] A~E]W (Histidine), ™E] 2 (Methionine), oF2
2} 71 (Asgparagine), FF8AH(Glutamate), #o]4l(Lysine), Z8te]Xl(Glysine), N,N-tjd&Z2o]4(N,N-
Dimethylglycine), E# W (Threonine), <XA|¥ (Homoserine), EHER(Tryptophan) = AEEF
(Citrulline)® 4% o =RE HAEEE= sh oo giAlE 545t AAE Fadidos Xfste A
< AT,

ool wlAe kel Sl AR, obn et 9 ohulwdt FAle] tajAE ol 4&Ee
ov® Hid FHE Fsr] H8 1 7IAE At

B oubgo]l LA Al pEde waEd, Ay oabde] FEE S4sE wls aEviEadgy) mi FEEAY)
A A FAE o gAT}

rie

Hodgol A o] &5 ARvEIYYE 24T A F2vlE2 ¥ (High erformance Liquid Chromatography,
HPLC) MA -7  ARvE2HI(Liquid-Solid  Chromatography, LSC),  Fola=Zvr}E 13 (Paper
Chromatography, PC), ®% FZv}%12|¥ (Thin-Layer Chromatography, TLC), 7|A-2A] A ZvnlE 189 (Gas-
Solid Chromatography, GSC), NA|-NA Z=2wlE12)3(Liquid-Liquid Chromatography, LLC), X% AZwHlE
2129 (Foam Chromatography, FC), 3} A ZvwlE12]3](Emulsion Chromatography, EC), 7]x|-8x] A ZvlE L
23] (Gas-Liquid Chromatography, GLC), ©]- FZv}E 123 (Ion Chromatography, IC), A o3} A ZwlE_1)
3] (Gel Filtration Chromatograhy, GFC) &= A F3 A2wlE 73] (Gel Permeation Chromatography, GPC)E
x3Eg glont, oo AFEA ki Al SHALE AEEE EE AFE dErREIYIE AT

T Ao,

2 oA A7 A= 58S Aggle]l T 3AE AR BAVIE ol&F & YAV, FAHLRE 4
= 59, Foo g dZFEA 7| (FIMS, Fourier transform mass spectrometer), WU EX &A1 7] (MALDI-
TOF MS), Q-TOF MS X+= LTQ-Orbitrap MSY < Ao}, o]o] AdtE= AL ofyr}.
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(

STEE A5t 84 gEY A8
o] 2=
&=

Sk,

T latw ¥ Uwe] o AAdolA wlolmute ] obu]g HFAIMAC) Y ¥ HE dx F Ad rHx &4
= ar bronchiectatic form) #xle} 49 353 (upper lobe cavitary form) xle] 83 A&

ekl Aolth,

T 1be £ 2y o HAAdddA ulo]muteE|E]R ofbl EIFAMAC) T @ H3 A F A4d vHx &
%3 (nodular bronchiectatic form) $x}¢} A9 F% & (upper lobe cavitary form) FAte] €A AR
3| ~Eld (L-Histidine) o @& $FF& vud TPZE el Aol

5 lce ¥ UHe] o AAdolA wlolmuteE]s obu]g HFAIMAC) Y ¥ dE dx F Ad JHx &4
<3 (nodular bronchiectatic form) 2AFe} 43 &% 3 (upper lobe cavitary form) 3a}e] E3 AJgolA L-
WEl 2 (L-Methionine) o] & & vw3k 22 S ehd Holt},

3 1
SFEH (L-Glutamine) o] ¥d F££& 9|3k 13

e}

ol

= e e o AAjdelA vho] st
Z3 (nodular bronchiectatic form) Z=z}e} 2
o} ~3}#} 71 (L-Asgparagine) @] od $5&5 v

obrl HFA(MAC) e = A% 32 T A4 7|HA 2

%% (upper lobe cavitary form) #2¢] 3 Agol|A L-

g ZE veld Bolt.

let® ¥ Wge] o AAoo A mlo]mute el ofH]H HIAMAC) #9 = H3 dx F 44 71#AA T4

%3 (nodular bronchiectatic form) #x}e} A9 F% & (upper lobe cavitary form) AFe] €A AlBoA L-
=S (L-Glutamate) o] W@ FEg vawet 1HZE JERA Zlolt).

T 1fe B ygo] o AAjd oA wlo]lZube E] R ofv] HEAMAC) #a ¥ A3 A F A4 7@A gF
<3 (nodular bronchiectatic form) 3AFe} 4¢3 &% 3 (upper lobe cavitary form) 3Ha}e] 3 AJgolA L-
E# 2 (L-Threonine) o] W@ FFg vugt 18> E e o)),

rSL' rLR o

Pn

T lge B U] o dAAdolA wlelmute g obu]g HFAIMAC) Y ¥ HE dx F Ad JHx &4
<3 (nodular bronchiectatic form) 3F&}e} 498 &% 3 (upper lobe cavitary form) Ex}e] 3 A]FolA
N,N-t v & Z&}o] A (N, N-Dimethylglycine) 9] ¥&H $FS vlust 2L E ePH HolT),

4

T 1he B o] A ArdelA welmutEE S obHR EFAMAC) T #A ZH3 Fx F A4 v|HA
Z¥ (nodular bronchiectatic form) 2FA}e} A+ F% 3 (upper lobe cavitary form) Ex}e] &3 A goA L-
g}o] Al (L-Lysine) o] & 455 vlus 2 S Yebd Aolt},
T lie B dge] A ArdelA welmuteE s obH R EFAMAC) T #A 23 Fx F A4 v|HA
<8 (nodular bronchiectatic form) 3-2}9} %1 F5 3 (upper lobe cavitary form) #x}o] &3 AlRdA ZF
Z}o] A1 (Glysine) 9 L& ¢S v THPZE eld ZAolt).

T 1jE B dwe] o dAdolA wlelmute g ofu]g HFAIMAC) 7Y ¥ HE ) F Add JHx &4
%94 (nodular bronchiectatic form) EAFe} A% &% & (upper lobe cavitary form) #x}e] €3 AlgolAq =
A (Homoserine) ] & &S vuwd 2822 ved Ao},

T ke 2 gy o Ao ulo]mEtE|E R olbl EIFAMAC) T @ H3 A F A4d v19x &
%8 (nodular bronchiectatic form) 22t} 44 353 (upper lobe cavitary form) 2zte] 3 A|RoA]l A
EZWU(Citrulline)d Wd F5S vluwd g2 ehdl Holt},

T 1lE B Uy o dAdolA wlelmute gl ofu]g HFAIMAC) #4 = d3 x4 F Add 7Hx &4
%38 (nodular bronchiectatic form) 22e} 4% 353 (upper lobe cavitary form) 2xte] 2 AlRolA| L-
EYEZH(L-Tryptophan)2] W& & vl TH2E Yeld Holo,

5 2a% B U o dAAdolA wlelmute g of]R HFAIMAC) 7Y ¥ dE 3 F Ad Hx &4
<3 (nodular bronchiectatic form) 3Fx}e} A3 F5 3 (upper lobe cavitary form) 3Hx}e] €2 A|zol|A
2 9E]dZ ¥ (Lysophosphatidylcholine; LPC 14:0)2] o& 458 vw3k 285 Yeldl Ao|t},

E 2be B Wgo] o AAJo oA wlo]lZube E]lR o] HFAMAC) #d ¥ A3 A F A4 73A gF
<3 (nodular bronchiectatic form) 3+x}e} A3 F5 3 (upper lobe cavitary form) 3Hx}e] €3 A|Jol|A ¥

_10_
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2322919 29 (Lysophosphat idylcholine; LPC 15:0)¢] @& #&S vlwd 222 el Ao},
T 2cE & 9o o AAddA o]zt olvlF HIAIMAC) e #Hl H3 A T A4 713A &
<3 (nodular bronchiectatic form) 3+x}e} 1 &5 3 (upper lobe cavitary form) 3Fx}e] 3 AJzolA
4 ¥ 29E]Y 29 (Lysophosphat idylcholine; LPC 20:3)¢] 2d 5L nludt 2P ZE Yepd Zloj),

T 2de ¥ U] A HAAdofA ulolmute|E]E o] H}AIMAC) T #H HE A T Ad 7V
<3 (nodular bronchiectatic form) 3+x}9} 4] F53 (upper lobe cavitary form) 322 d3 A
2 3}E]9d 23 (Phosphat idylcholine; PC 32:2(18:2/14:0))9] W& 43& H|wsk g =E Vel A o]

x
ol

ok

oo

-3
X
el

T 2e ¥ o A HAdofA ulolmute g o] H}AIMAC) 7Y ¥ H3E 3 F Ad 7HH &4
<% (nodular bronchiectatic form) #A}e} 4% 53 (upper lobe cavitary form) &x}e] 3 AlgoA X
2 1}€]Y 23 (Phosphat idylcholine; PC 34:3(16:1/18:2))¢] @& 4F< vlwsr 1 ZE peld A o|t},

T 2fv B U o HdAldolA ulolmuteE]e o] HRAIMAC) 7Y ¥ #3 3 F Ad 7Hx &4
<3 (nodular bronchiectatic form) 3+x}9} ] &3 (upper lobe cavitary form) 3+x}2] 3 A]|Ro|A X
2-9}E]d =¥ (Phosphat idylcholine; PC 36:1(18:0/18:1))¢] W& &S vlw3t 2= b Ao|t}.

T 2gv B U A HAdoA ulolmute g o] HRAIMAC) Y ¥ Z3E 3 F Ad THx &4
<3 (nodular bronchiectatic form) 3+x}9} ] &3 (upper lobe cavitary form) 3+x}2] 3 A|RoA X
2=5}€] 23 (Phosphat idylcholine; PC 36:3(16:0/20:3))¢] W FE& Wwd 225 e o,

X 2hie B U A HAAdofA] ulolmute g o] HRAIMAC) 7Y ¥ Z3 3 F Ad THx &4
<3 (nodular bronchiectatic form) 3+x}9} 4] ¥ 3 (upper lobe cavitary form) 322l 3 A]|RoA X
2 3+E] 9 =¥ (Phosphat idylcholine; PC 36:6(14:0/22:6))¢] 3 +&<& vlwsgt 1d|=E ekl AHo|t}.

T 21w B U o dAdolA ulolmute g o] HR}AIMAC) 7Y ¥ #3 3 F Ad 7Hx &4
<3 (nodular bronchiectatic form) 3+x}¢} %] &3 (upper lobe cavitary form) 322l 3 A]|RoA X
2 9}E] Y F 9 (Phosphat idylcholine; PC 38:7(16:1/22:6))2] &d &S w3t 225 epd AHAo|t),

T 2je B U o HdAldolA ulolmute g o] HRAIMAC) 7Y #H #3 3x F Ad 7Hx &4
<3 (nodular bronchiectatic form) 3+x}9} %] &5 (upper lobe cavitary form) 322l d3 A|Ro|A =
3 |

53 aulo] A (Sphingomyeline; SM d34:1(d18:1/16:0))¢] W& 438 wlws T2 veld Ao

n

T 2ke B U A HAAdoA] ulolmute| g o] HRAIMAC) Y #H HE 3 F Ad Hx &4
<3 (nodular bronchiectatic form) 3+x}e} 4] &5 (upper lobe cavitary form) 322l 3 A]JJo|A 2=
s armto] A€ (Sphingomyeline; SM d36:1(d18:1/18:0))¢] W &S wlwg 2125 bl Aot

212 2 4wl A AAYeA mlolZutE R olHlg HIA(MAC) 79 #H A3 A F Ad 7|HA 4%
& (nodular bronchiectatic form) #-x}9} 2349 353 (upper lobe cavitary form) 2Hx}9] 3 A|RoA 2
3 avjo] A= (Sphingomyeline; SM d42:2(d18:1/24:1))9] ¥d F+FS vk 2 =S YeEH Holt}.

ol o[\ KT

T 2me e o HAdofA] uwlolmute|Ee o] HRAIMAC) 7Y #H H3 3 F Ad 7Hx &4
<3 (nodular bronchiectatic form) 3+x}e} 4] ¥ (upper lobe cavitary form) 322l d3 A|RA E
2ot Fe Al & (Triacylglycerol; TAG 58:11(22:6/20:5/16:0))2] & =54 nlud I E ekl Zoltt,

WL A7) e TAF Y E
ojst, AAldlE Foto]l & wHE HS sl dstaurt . ol AAde e2A E wWe Hu
ow Austy] fg Aom, g axo] weh 2w WeTE ol5 AAlddl osf AlgEA &
AL FEANAM Fe AAE 74 Aol glofA] A

o
o
UL

-

o

AA

[H&o 1] MAC ¥ 3hxte] HA3e] e 713828453 (Nodular bronchiectatic; NB)I A9 353
(Upper lobe cavitary; UC) 3kx}e] A& 43
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WA =313 vlo]mutg gl ofv]E E3HA
(Mycobacterium avium complex)?+sd 3kx}o] A MEZS o A3k FHef(NB : 839, UC : 319, F 1149) upg

trol F&8a Fulsheith.

[Hdel 2] A5l tgk A2

WA, AARAA BAS flete] 7] AR 1614 fojxl A AR (50 p el 300 pl EREXE, 150 pl
W€k (chloroform-methanol, 2:1, v/v, 4 C)<S H7lslal 30% B9t 4o FATt. o7]e 150 pl &5 A7t
dtal 30 = E<t 412 F ICEel ¥of 10 &3F WAste] FEa3AT. ol F, AL rI7IE ol&ste] 10 £t
13,000 rpm, 4 CTolA AAEHZ H d54(200 pl1)S i} Speed vacuum (full vacuum, no temp, 1-
2hours)& o]&3lo] 71Fsle] ofale] tiAMA] 4] H7A| -20 CollA R, A 47 245 98 A
ZE ABEE 200 pl olo]AZ RS ol EYEY: & (Isopropanol :Acetonitrile:Water(2:1:1, v/v))ol| -85l
&, EAT 7FsAo] e EEE AAS Yste] 28 FE(Filter tube)(Costar 8169)E o]&3te] of=dk &
g Qs FA vkl 2AE d8 @ AR (10u D)ol 86ul E3 201ul PN EUOIER (F 287
nlel 70% Acetonitrile, 4° C, v/v)E F7}stal 3n19 internal standard mixture (Cambridge Isotope
LaboratoriesAte] Isotopic solution® 13C labeled taurine, allantoin, hypoxanthine)<S ¥ i 30% FoF 4]
< 5 ICEl Weol 1023 WA st 25 Wgaiglon, B8 AAE 918 28 FH(Filter tube, Costar
8169)5 o]&3slo o3 & B4 s, 714l F2 ¥ (Machinery Quality Control: MQC)ZE, MS/MS 717]
FEHIE AAsr] HAste] T Azt ¥4 AE

Mr o

N

=]
RuN

S 3z 83 AET 22 A Aoz U F4 #g
(MQC) 2] AMEZ= AMESte] vjx] © 63 WHE B3t Alg £2 @] (Sample Quality Control; SQO)E $l3h
o] 7} vix] gt A AR ko] ApolE HlwElr] fd AlE T 10 p 1Y Eof AR EH BEE AzZtete wjx @

HAgdA A FAARUS FA4 tAAE FA487] 98 ARrtEHI-dd A4 7] (HPLC-MS/MS) & ©]
L35l BAS 18 3grt. AFEE AH)E= Agilent 1200 HPLCS} Sciex API4000 triple quadrupole MSE o] &
At A A AES 93 FEvnEaHy 2P o2 Luna PFPP(2.0 x 150 mm, 3 pm, Phenomenex) A

o] 20 CollAl el wE 2714 Wy R 7E7] §8E o&3te A4 dAAES 8 stk A
WA ol FdozE (A) H20 (v/v)E (B) Acetonitrile (v/v)E o] 833lal, 7 WAl o]&d o= (A) H20 (
v/v, 0.1% formic acid) 2 (B) Acetonitrile (v/v) o]&3dtdon Ztz A9 787 &d& & B4 A0S
15EoR 3o olgl ¥ 1.7 BLstA 53 stgrt. BF7] 724 (Ion-Source Gas 1/2)%+$]+= 50/50 arbitrary
unit oo 7FAAE(Curtain Gas)el ©E 25 arbitrary unito| AT, A2 X (Source temperature):
500° C o, o]&Azxgo] i HY(lon-spray Floating Voltage)E 5,5kV(negative -4.5kV)o]glom  —wj
2~ W9 (Mass range)¥ 50-1000 m/zH . A8 & HTC_PAL system/CTC analytics auto-samplerZ ©]-&3}o]
3ply FPsiien, "Wy A BEX7] 2 (Y vs 98 AW, Scheduled Multiple Reaction
Monitoring, sMRM)2 o}z 3% 2, 3, 4, 5% o] 43 3t}

v}

# 1
A ) ol 54 A(%) ol %54 B(%) $%5 (nL/min)
0 100 0 0.35
8 73 27 0.35
9 15 85 0.35
10 100 0 0.35
15 100 0 0.35
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* 2
[0078] - Water method (+), 21%&
A FF (Compounds) m/z Product ion RT CE
E}o] 2 A1 (L-Tyrosine) 182 77 2.8 41
A 2~EFE] @ W (L-Cystathionine) 223 134 0.9 11
W e}l (Betaine) 118 58 1.32 39
E]o} 91 (Thymine) 127 110 5.43 21
2 24% (Ornithine) 133 70 0.95 25
T-o}bd (Guanine) 152 110 2.2 27
3|~Eld (Histidine) 156 110 1.32 12
olA el @ 218l (N-Acetylornithine) 175 115 1.14 14
=534 (Glucosamine) 180 162 1.4 10
$-2} (Uracil) 113 70 1.85 23
5 A 9-2] 9 (Deoxyuridine) 229 113 6.21 11
A E]E (Cytidine) 244 112 2.44 12
]S Al oFd) = Al (Deoxyadenosine) 252 136 8.5 20
]2 Al o] =41 (Deoxyinosine) 253 137 6.58 12
o} =41 (Adenosine) 268 136 7.72 27
T] 2 Al o} = Al (Deoxyguanosine) 268 152 6.84 15
©] =41 (Inosine) 269 137 6.24 14
T4l (Guanosine) 284 152 6.55 17
Z+FE A (Xanthosine) 285 153 6.97 20
#olZe] AMP(Cyclic AMP) 328 287 0.86 9
SAH 385 136 0.46 19
F 3
[0080] - Water method (=), 12%&
AAl Z 5 (Compounds) m/z Product ion RT CE
= F3F2(D-Glucose) 179 89 0.92 -12
Slo] = E A H-E] @ ©] E (3-hydroxybutyric acid) 103 41 0.96 -32
E}-$-¢ (Taur ine) 124 80 0.9 -16
StEgld g °] E (Anthranilate) 136 92 3.68 -16
slo] == A Wl % of| o] E (p-Hydroxybenzoate) 137 93 1.6 -21
AEE (Citrulline) 174 131 1.21 -13
alo] == A) 7| d 5}o] | o] E (p-Hydroxybenzoate) 179 107 0.97 -11
u}o] @ o] = Al & (myo-Inositol) 179 161 0.94 -15
E] 1] d (Thymidine) 241 125 7.02 -10
$-2ld (Uridine) 243 111 4.22 -12
LS EJY|o] E (Nicotinate) 122 78 1.54 -14
$-#lo]EUric acid) 167 124 1.35 -22
F 4
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[0082] - Formic acid method (+), 32%&
AFAl Z 5 (Compounds) m/z Product ion RT CE
A A (L-Serine) 106 60 0.9 15
X EZ(L-Proline) 116 70 1.13 21
W (L-Valine) 118 72 1.41 15
Eg 2 (L-Threonine) 120 74 0.96 15
o] A4l (L-isoLeucine) 132 86 1.93 15
F41(L-Leucine) 132 86 2.3 15
ol 3e} 71 (L-Asparagine) 133 74 0.9 17
= FE (L-Glutamine) 147 84 0.95 23
2ol A (L-Lycine) 147 84 0.74 23
= FEH ] E (L-Glutamate) 148 84 1 23
W E].2 W (L-Methionine) 150 104 1.8 11
< &2l (L-Phenylalanine) 166 120 6.41 17
A (L-Arginine) 175 70 0.8 35
EYE 3 (L-Tryptophan) 205 188 8.4 13
ol el Z2to] A1 (N, N-Dimethylglycine) 104 58 1.21 27
=3 (Choline) 104 60 0.9 19
=2to] A (Glycine) 76 30 1.06 16
Z ¢ o] E (Folate) 442 295 9.58 19
o}l (Adenine) 136 119 1.75 24
S 2 A2~ ¢l (Homocysteine) 136 90 1.26 15
3}o] 3 %8 (Hypoxanthine) 137 110 2.8 29
%€l (Xanthine) 153 110 2.5 23
SEQI(Allantoin) 159 99 1.17 13
ALo] EAI (Cytosine) 112 95 0.98 17
S A9 (Homoser ine) 120 56 1.03 27
E]o}%1 (Thiamine) 265 122 0.96 17
Al 2= 91 (Cysteine) 122 59 1.24 27
CMP 324 112 1.68 16
UMP 325 97 3 49
AMP 348 136 1.99 21
IMP 349 137 5.7 17
2~H Y (Spermine) 203 112 0.53 27
FZ 5
[0084] - Formic acid method (=), 24%

HAA] F - (Compounds ) m/z Product ion RT CE
o}~ FH o] E (L-Aspartate) 132 88 0.96 -17
eHe ] E((S)-Lactate)) 89 43 1.74 -18
E ¥ Z@ A gko] E (3-Phosphoglycerate) 185 97 2.11 -22
Al ©] E (Succinate) 117 73 3.88 -18
A o] E(L-Malic acid) 133 115 1.78 -16
NEZo]E(Citrate) 191 111 3.58 -12
3lo| = 2 FFELg ] E (D-2-Hydroyglutaric acid) 147 129 1.03 -14
GTP 522 424 1.6 =30
Ol M Bl 3 A 7| 9] E (Acetylphosphate) 139 79 1.65 -22
7} 2 A 3 2~ 7 o] E (Carbamoy | -phosphate) 140 79 0.9 -22
g Hlgto]l E (Glycerate) 105 75 1.24 -15
E ¥ o] 53} 0] FH| ©] E (Phosphoenolpyruvate) 167 79 2.3 -16
Halo|EEA oA EE Ao E 169 79 1.7 -38

(Dihydroxyacetonephosphate)
SYAME 3-¥ 29 o] E (Glycerol 3-Phosphate) 171 79 1.5 -22
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[0095]
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ZIHSd 10-2023-0065656

Al 7]H¢] E (Shikimate) 173 93 1.65 -16

ke o] E(Allontoate) 175 132 1.05 -12

g2 g HA - Ao E 213 79 1.6 -33
(Deoxyrebose 1-Phosphate)

B2 5-E 2o E(D-Ribulose 5-Phosphate) 229 79 1.3 -48

SFEF2 6-E 29 0] E(Glucose 6-Phosphate) 259 79 1.73 -40

IEEXA ] 6-H|ALAHOE 339 271 0.98 -18
(Fructosel,6-Bisphosphate)

dGMP 346 79 2.02 -20

PRPP 389 291 1.4 -18

olE}x7 Y| o] E (Itaconate) 129 85 6.4 -14

EEEX 6-X 279 E(Fructose 6-Phosphate) 259 79 1.23 -54

- m/z¥ mass to charge ratio® ¢ m|3it},

RT+ Retention timeS &|w|3lt},

CE= Collision energyZ ¢|w|dlc},
- (+)= positive ion modeE (-)+ negative ion modeE &|w|3lt},

- sMRM BA1S Ed) 9ojzl A3E= Sciex® Quantitative Analysis SoftwareE E3lo] raw dataZ AXb
3l L, MQC data Bk o835k Al EFHAF(RSD<20) o] 51e] FAUAAIE 2F& 13T,

[Add 4] UHPLC-MS(Q-Exactive Orbitrap Plus)E &3 thApA] &4

HAgdAFE g B4 A5 AAYAAE F4317] 93] ARrtE 1Y I-dd AZFEEA 7] (UHPLC-MS) & ©]

| Ak, AFgE AH]= Thermo Scientific®] Ultimate 3000RS pump UHPLCS} Q-Exactive
Orbitrap Plus MSE o]&3sl¥tt. 44 Ho2eS 3 AZviEadly] 7o 2E Acquity UPLC BEH
C18(2.1 x 100 mm, 1.7 pum, Waters) ZA#& o]g3le] 35° ColA 7]&7] §8& o] &3le] NAUAAES ®el3)
Aot. olF o=+ (A) 10mM Ammonium formate in 50% ACN + 0.1% Formic acid (v/v)2 (B) 2mM Ammonium
formate in ACN/IPA/Water 10:88:2 + 0.02% Formic acid (v/v)E ©]&38}9 3, thg ol&49] 7|&7] &d< %

B4 NS 28RO Sof obd] E 63 S SRS,

A71EFH  (Electrospray lonization, ESI)+ positive, negative 27F4 REX9o] o232 ow
F3ystgom | Full scan "2 M (Mass range)= 250-1200 m/z2.2 70,000 siAF%(Resolution)E AFg3l3 o

2% o]5 A|o](Automatic gain control, AGC) targete 1x106ionS.2 FHt) Y AlZF(Injection time,
IT)E 100msZ 435U, 5 oy A (Collision energy, CE)E 20, 30, 40°|H o]23} A2 (Source
ionization spray voltage)¥ 3.0kV, Capillary temperature 370° CQtl. £41& E& dojx A3+ Thermo
Scientifice] #4142 E9 o] (Compound Discoverer)S F&te] =9 dlo]E(raw data)S AMFet] <94 (p-
value<0.05)°] =2 AAUAAE AFE3FSITE.

£ 6
A ol 54 A(%) ol %54 B(%) $%5 (nL/min)
0 65 35 0.30
4 40 60 0.30
12 15 85 0.30
21 0 100 0.30
24 0 100 0.30
28 65 35 0.30
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[0097]

[0098]

[0099]
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[23e] 5] vjdalagitd FExte] I3 Alg U gAA 24 43

A &5 MAC Zasate]l 34 AME 5 7]#R 8458 (Nodular bronchiectatic; NB)o] £} 8393} A4
¥ T% 3 (Upper lobe cavitary; UC)9 &=} 319e 84 AW 34 2 XAAA] =2 vusr] 98] o
Lo EAAALHOZ Metaboanalyst (54 AFO]E) 9} Quantitative Analysis Software of SCIEXTM, Compound

Discoverer of Thermofisher ,SPSS(E7 Z&-131)e] Unpaired, Welch' s T-test A4S Eato] 187 o4
o] =AY (p-value<0.05), 7FsAo] %2 (p-value<0.09) =4 % XA AS AE81%a, 7 A%E o) &
o X5 e MACEAS FFEE dS5H AxVt E F Adv 54 dAHA 1283 AZOAA 13FS 28
25%°] WAAE 2] p-valuest 4l &% (Upper lobe cavitary; UC) ©i®] Hd <] w4 Wsh(Fold
change) @< EUE AAs) 2 Ax= 7] & 7 B+ 8 ¥ = la WA 2wl JERYY. @&, & la WX
2moll A, NBLTx0&= A X5 Azt o] 7|8 &45d 32t 839 dH AMEFoA 2t gAAle] 2d 55
UERH Fola, UC_Tx0&= A A= A2 7] 49 T53 &2 3199 4 MEolA 2 uxkAe #d &
=& Yed Aotk w3, F9A unpaired, Welch’ s t-testolA #P<0.05; #*P<0.01; #*xP<0.001&
oju] g},

ojom E wHyo EXg
TAAR] Ve 2
upeha], o e] A Al e

o o

¢

¢

3
=

okl o

L-Glutamine

T

15000+ f

10000

:

Normalized Intensity

LI |
NB_Tx0 UC_Tx0
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Normalized intensity
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Normalized intensity
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EHlk
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Mormallzed Intensity
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Normalized intensity
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