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7 A A
FrHY
ATE 1

AL AAE tdoR sk v dakate] e ®

rr

4 AR A9E vl ertA 2T,

ZEU(Proline), E#2d(Threonine), F4l(Leucine), zFoll(Lycine), SFFEFHO]E(Glutamate), EHEZ
(Tryptophan), o}3}2}7) (Asparagine), Z XA ¥ (Homoserine), EF$-H(Taurine), ¥#ESI(Allantoin), N,N-
vl w el Zg}to] A (N, N-Dimethylglycine), F#(Choline), 3lo]¥3e (Hypoxanthine), ZH|o]E (Lactate), U4t
(Malic acid) ¥ Z#AE 3-E2Ho]E(Glycerol 3-phosphate) & o] Fo]zl oA AeEFE 1F o|4e] thALA

=2 3 FF=
£ X3,

A7) Qlzk A A BelEd AESHA AlBoA =" T2 (Proline), EHA 2 (Threonine), F21(Leucine),
2ol Al (Lycine), ZFFEHo]E(Glutamate), EHES(Tryptophan), oF=32b71(Asparagine), WA
(Homoserine), E}F-#(Taurine), N,N-tjW&Ze}o]Al(N,N-Dimethylglycine), Z%(Choline), 3dho]2EZtEl
(Hypoxanthine), ZtElo]E(Lactate), DAt(Malic acid) E& ZEAME 3-EAH 9] E(Glycerol 3-phosphate)?]
Ty o] A dERT Ui Z2sAY, A7) deEJ(Allantoin) e BE 5ol A ERT tib] Frhe
A gikatel oa] HAAHAAY 7R 7hede] A, e 39 Zgo] R 2 ThsA

l o
of ¥ Ao dFxdt, MAd FiF PP e P e QUG vlolevi] 2YE,

A&l lojA,

A7) 2= (Proline), E# 2 (Threonine), F4l(Leucine), #}o]Al(Lycine), ZFErH|o|E (Glutamate), EH
E#(Tryptophan) %= of~vtE}l (Asparagine) > L-FEl(L-form)Ql, HIZA3 drkdo] 7 T 749 239
kg vloleulr] FAIE.

AT 4

= A4 (whole blood), B (plasma) =t A (serum)Ql A, v A dabwte] 749 w=

A A=
7 Ao At wholembA 2AGE.

A7) v A ke mlolmubel#]e olH]S- (M. avium), vholzube|E] hAMlE(M. abscessus), ©ho]3ulbE|
2% Zehwl Al (M. flavescence), vholmuMElE]% ofZel7lE (M. africanum), vholEEMElE]E  HB](
bovis), mlolzute]e]e AZY|(M. chelonae), mlo]=utee] A& (M. celatum), vlo]&ute]|E]S EEFo|
(M. fortuitum), wlo]Zute|g]s AEZU(M. gordonae), ®lolZuHEE 7F=EZ] (M. gastri), vho]zutg]
& SEZEF M. haemophilum), vlo]zZ¥re|aE]E <IEZAFZH (M. intracellulare), vho]Zube| 2] ZFAFA] O]
(M. kansasii), vlol=ZHteg]a EEA~(M. malmoense), vkl ZBHe|E] 2 vhels (M. marinum), vFo]=uhe| 2]
2Z7 ol (M. szulgai), vle]lZarHE S HHAM. terrae), vlolzZutHElg ~AZETAE (M. scrofulaceum),
vlo]Zute| g A &AM, ulcerans), vholZEME|E 2 Alvlof (M. simiae) 2 vlolZHbEHIEE A= (M.
xenopi)® T/4% woRHYH HduEe, vA4d ibae] 7Y e 79 d3e JdE violevt] 2AE.

A7 6



Az AAE W sk HAY FaEel PP EE 4 A% Awg =R

)

ZEU(Proline), E#2d(Threonine), F4l(Leucine), zto]il(Lycine), SFFEFHO]E(Glutamate), EHEZ
(Tryptophan), o}23}2}7) (Asparagine), Z XA (Homoserine), EF$-#(Taurine), ¥#E¢I(Allantoin), N,N-
vl w el Zg}to] A (N,N-Dimethylglycine), F#(Choline), 3lo]* 7% (Hypoxanthine), ZH|o]E (Lactate), U4t
(Malic acid) ¥ Z#AE 3-FE2H|E(Glycerol 3-phosphate) & o]Fo]zl oA AeEgE 1F o]4e] thALA

= = =] - =] = Y
o BEE F4SHE 4T NS EFsa,

A7) ek A A BelE AESHA AlBoA =" T2 (Proline), EHA 2 (Threonine), F21(Leucine),
Zto] 21 (Lycine), =FEWo]E(Glutamate), EHEI(Tryptophan), ©oF2=3}2}71(Asparagine), ZEA#
(Homoserine), E}F-#(Taurine), N,N-tjW&Ze}o]Al(N,N-Dimethylglycine), Z%(Choline), 3dFo]2EZtEl
(Hypoxanthine), ZtElo]E(Lactate), LAt(Malic acid) E& ZEAME 3-EAH 9] E(Glycerol 3-phosphate)2]
d o] A iR divl gAY, 7] d@tEQl(Allantoin) ] W FEo] A4 xRt b Sobe
A9, HAd dikarel oa AAHAAY #HA Thedel =AY, Ee A Zdbo] R 2 Ths A
Ao d53t=, HAY ikate] 79 e 3 Aol [ J|E.

A7l hol A,

A7 L= (Proline), E# 2 (Threonine), F4l(Leucine), #}e]4l(Lycine), ZFEH o] E (Glutamate), EH
E3(Tryptophan) H¥ o} A3}#}7] (Asparagine)S L-FEj(L-form)Ql, v A3 dalygo] 71¢] w= 749 239

g 71E.

1

e

A7 BETH NEE BEHeE JfAle] A8 (whole blood), & (plasma) X A (serum)§l ZAQl, w23
7o

A7) A AAE= dAxr] Iy B3 27 (NWR), IERvET#HY = AzRAr)el, vdd dakiol 749
e 7l Aol Aeg vE
A7 12

A7) vAds &rke ulolmute PR obHl (M. avium), vRo]EEMElE] U=, abscessus), mFo]=HEMY]
g ZEAAWM. flavescence), vholZHMEElE olZ @ FE (M. africanum), vholZHMEE]E  HH| 2 (
bovis), vhol=ute|2]a AZUY|(M. chelonae), vlo]Zure]E]2 AetE (M. celatum), vlo]FZ Bt E 8 EE5F0]
(M. fortuitum), wlol=vre|g]e EZEY|(M. gordonae), wlo]zule|E]S 7FA~EZ (M. gastri), wlo]zubE]
£ S 2ZEZ(M. haemophilum), wlolzmuE|E]le QE&ZAZ e (M. intracellulare), mlo]zule|a]-L ZHA}A] 9]
(M. kansasii), vlol=ZHlezls WRA~(M. malmoense), vkolZBMe|E]2 vlelw (M. marinum), wFo]zuhe]|g]e
2Z7Fol (M. szulgai), whelzute]E]-e ®ld(M. terrae), wholmute|E]e A~ 2EAS (M. scrofulaceum),
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nlo] Fube) )8 A FHA(M. ulcerans), who]lZFHME|E& AJW|of(M. simiae) 2 wlo]zubE|E-S A=) (M.
xenopi) 2 TAE TOoRNFE Mux= vAd ko] 7 e 4 A3 ' 7E.

4] AN el g Ae v A¥, YrLAY, IV dxd - TPPF T= HFY A8, 1A 3
Al R EE 79 A%e] Avg A=

EXE A7 MAREH EEE AEEH AlRAA ZEZ(Proline), E# LW (Threonine), #F2I(Leucine),
ghol Al (Lycine), =FEFH|o]E(Glutamate), EHERH(Tryptophan), o}2=3&}b1(Asparagine), ZEA™
(Homoserine), E}$-#(Taurine), L#ES(Allantoin), N, N-tlw&Za}to] Al (N N-Dimethylglycine), =%
(Choline), @}o]EZEl (Hypoxanthine), &EH|o]E(Lactate), ZAF(Malic acid) % ZAHE 3-EAHOE
(Glycerol 3-phosphate)® o]Fo|zl oA dEd 15 o] dAkAe 2d 38 JAHs= dAE

F3shaL,

7] HAE QI AN EEE A=A AlmolA SAE ZE™(Proline), E# 2 (Threonine), 741
(Leucine), zFo]Al(Lycine), =FEldo]E (Glutamate), EHEH(Tryptophan), oF-3}2}71(Asparagine), TE
Al (Homoserine), EF$-"(Taurine), N, N-T]#l&Z2to]4l(N,N-Dimethylglycine), F@(Choline), 3fo]xZtel
(Hypoxanthine), 2telo]E(Lactate), DAt(Malic acid) E& ZEAME 3-EAH 9] E(Glycerol 3-phosphate)?]
wd o] A gl div] gasiAY, 7] E@tEQl(Allantoin) ] W@ S0l A izt b S

A5, was gl o8 FANAAY 4G FsAel BAY, i 7Y Ade] WRsAY WY by
of ¥& Row dZse AW Pate] 49 = gd ABS A A% Ju AT P,

A7) AESY AgE Ad(whole blood), T (leukocytes), A whal M E(peripheral blood
mononuclear cells), MEF AZF(buffy coat), FZ(plasma), EH (serum), 2 (sputum), T=(tears), H
(mucus), Al¥]9N(nasal washes), H]7 F<2l&E(nasal aspirate), @& (breath), AW (urine), AN (semen), I
(saliva), B A& M (peritoneal washings), EF(ascites), FZFM(cystic fluid), &4 M (meningeal
fluid), %¥5=(amniotic fluid), A< (glandular fluid), #7&¥(pancreatic fluid), BZH(lymph fluid), &
S(pleural fluid), 5% S<%E(nipple aspirate), 71¥A F<¢E&E(bronchial aspirate), & (synovial
fluid), #4d FAE(joint aspirate), 7]¥ EH]E(organ secretions), AlE(cell), AE FEH=E(cell
extract) B ¥ (cerebrospinal fluid) To2 o]Foxl oA HElE 1F o], uddl ik 14
s Kol

T Y AES Adsh] fg AR Ale .

A3 16

A 147l 9lo1A,

471 AR 2 S SAB I UM, AV AESH ARE A3, SF, FF, 28, 55, U8 AR
o] B3l wE Aloke] #Hrlol AATstE WAE o xdete, vjAdd kgl 79 mE e 23S Ad
sh7] $st AR AT .

A7 17

2AFA]

A3 18

A 147l 91o1A,

271 2= (Proline), E# 2 (Threonine), F4l(Leucine), #}o]Al(Lycine), =FEbHo]E (Glutamate)

e
y — H
E3(Tryptophan) Hi= ob~u}g}7l (Asparagine)> L-FEl(L-form)Sl, v|Ad dakdol 749 e 79 A3

_5_



[0001]

[0002]

[0003]
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A7) gAY 2E s St dAE AxY] 3 B 247 (WR), ZRefEIYT Ee AR
ol A& AAE o] g3l A H=, A i 49 e 74 23S Adsr] 93 A Al U
A7 20

244

A7 21

2AFA]

AT 22

A 145 QoA

A7) v Ad xS vlo] ZuE B oFH] S (M. avium), wlol=zube|E]e MG (M. abscessus), wFo]=HME|
g ZE AWM. flavescence), vlolZHMEE] olZ 7} (M. africanum), vlolZHbe]]s HA| (M.
bovis), vlo]lzmurE|E]S A=ZU (M. chelonae), vlo]=Zute|d]2 A& (M. celatum), vPlo]zute|g]8 ¥2Fo|&
(M. fortuitum), vlolzZHre|g8]s LEZU|(M. gordonae), uvlolzule|e]g 7F2EZ (M. gastri), wlo]=ZuHe]
< I 2ZE M. haemophilum), vlolzute|zg]e <EZHAFEE (M. intracellulare), vlo]zZEMe g8 ZFALA] 9]
(M. kansasii), wlo]l=Hute]e]g R AA(M. malmoense), mho]l=Zube]|e]e whels (M. marinum), who]=ule]d]-e
2Z7Fol(M. szulgai), vlol=urelE]ls (M. terrae), vlolzHe|g]s 23 ZEERAle (M. scrofulaceum),
npo] ke e AT, ulcerans), who]l=ubeE|ES A]W|of(M. simiae) 2 wlo]l=ubE|E-S A= (M.

xenopi) 2 TAE TOoZREH AEF e,
W

A e gy wE 49

A%s Ausr] A% Au AT

47) wiAe ikt g A W A%, PTAY, - Az - BRYE BE Ey 499, vAd 3
Aol g EE 49 A8 A9 9% 4 AT P,

g wpelemprof, 7] kS 9% JE

p L E=t Ee = |
e S 98 A AF Wy @8k Aotk

L/ B

vlo] Zute| 2] (Mycobacterium) 4 (f@)oll+= A8, A (44, Y ORI 2o Al 5&8 A
24t A e do7lE o F (species)¥ ofYe}l, 713 o= A= + &, I8 AAAEAgA &
T AE AME BEY) 71489 F (saprophytic species) & @AZEA oF 72 %(Spemes)o] A e,
I F A HE BEE o] 25F0) o2& Aoz A k. ol e wlolmuHEle &£ Ay oz A}
S5 gAQoz s BolaiA AAFA AT It ANHE dFZol Pial ToZ Ak foldA '
AE 2] ¢F7] Wil drtkdolgtas E-),

H] A3 Akt (Nontuberculous mycobacteria; NTM)-&

(Mycobacterium leprae)< A|&Jg ibtS 9n|gin),

avium complex; MAC)ell &3} H|ZAS ibds & £3] AtoAlA 7 d3ES doy|=
c oM. avium) I M. SIE

= 180 & ool HEEATE. MACE F= M

A3 (Mycobacterium tuberculosis complex) 2 vt
skH | wlolmule| g ofH]%

)

B34 (Mycobacterium
TFEE FAHoR

AZ2}(M. intracellulare)E 3%



[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]
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ghstal, wmholsube| ] hAlg 2= (Mycobacterium abscessus; MAB)w= F& M. A2 ofFQl ShAlg2 (M.
abscessus subspecies abscessus)®F M. @AMl oFF<l mhA g A~ (M. abscessus subspecies massiliense)
£ xgheith. A AAAA R vds spikgtel 7|Q1g #H 29 ®Bavh FUksta AN, A% AT eR
SFH wZd ikt A 29 A3AE FHEsE] 918 vlolombrvy, Aol digk W Ao At F5% A
olrt.

St B gy ol A s /%A AL ol YA AFF FA AWHA wor, A
5& obdo] AAZTE G AANA By AHE 7R Ao FHA 0B+ 9e Aol

A2 7 5

Wyl A FE oo WMEW, AAE T, wds FWF] I Bt g9 Ao A9E ol or

e X ore

BN
o,
)

-3
ast
ot
>
o
o

o] waAMel A o "Fiw
3

usceptibility)S FA3s= A, 3

~
2]

= 4 Ay = 23S dA = ,
EA Ad rx= Asle A9 3 A9 o3 (prognosis)E FASE A = H W EZ A(therametrics) (oA
o, A5 a5 dst ARE AFsr] gt AA Y JHE EUEH ste 3)& 2e
2 o] w2 g wpo]loutA = v A kgl A BE AE F dEte] wHE AE 1A 44 o
2o FEEe] JAed F e ERE, A gz ety vjdd @ikt od E oA fae A
ESHY ARdA] F7F BE A S Hol: dAkAl, vt sHlE g9 giAMAE &S
2 dbgol A 7] "tARA (metabolite) "= AMEE e diARMEo|EE B9, B4 Uixe] 3 AAE
e AAEo|t). oy YAE AR, FE, AaAdY, g4 e =1 2 A 5y, 2 Ao En &
Aldubg oz g4 et Bx Az A), Wol, tE AEA|ee] FaFe(d: M, W 3FgE, 2R

F 715 7HAAL Atk 1AF diabAlE AAGAQD A, A 9 A Aol AR A o2 podtt. 2
9= b

(
-

i

2 oA Y] giabAE A 7190 Als, S BETSH ARRRE 5 X} EAS Tike R, A
7] BETH Alme BAEILA A, 24 B AEE uEts AoR, dF , A& (whole blood), WM&
(leukocytes), xd N ©rall A ¥E(peripheral blood mononuclear cells), ®MEF AZ=(buffy coat), %
(plasma), ¥%(serum), e (sputum), =& (tears), AN (mucus), AW N (nasal washes), H|7} F2E(nasal
aspirate), &S (breath), A% (urine), A (semen), H(saliva), &7 AH N (peritoneal washings), =
(ascites), FZEM(cystic fluid), A+ M(meningeal fluid), %F(amniotic fluid), A (glandular
fluid), #HFN(pancreatic fluid), BZA(lymph fluid), FF(pleural fluid), +F IF<E(nipple
aspirate), 7]¥A F<lE&(bronchial aspirate), &% (synovial fluid), ¥4 FE(joint aspirate), 7]
EH]E(organ secretions), Al¥E(cell), AE FEE(cell extract) ¥ H &G (cerebrospinal fluid) o2
ojFolzl el A ME®E 1F odd & o, e A= A (whole blood), & (plasma) E= HH

(serum)¥ 4 U3, R} v AE 4 (serum) Y 5 AT,

37 A Ad, 99 mE AL ARG & A AF Sof, ol
: & THY 5 ATk E=H, A7 dAAE g

=y
o
o AiE A e AESH g4 2 Exlo] 93 sty gapztgor B 24 5

olN
Hu
o
e
o Ar
o
L o
B
=
:O{:‘u
oX,
Hr
1o
e
i)
oX,
é‘ﬂ
>
s
1o
m
)



[0014]

[0015]

[0016]
[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0025]

[0026]
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2 a7 diAbAlE "9, v AsAE dF 7|de] H ARRFE F5T dAMEZEQD Aol HighA st
I, FAZQ 48 E9W, ofuxAHamino acid), ofv|:At HEA, <BESI(Allantoin), N,N-tjwEZeto]al
(N,N-Dimethylglycine), 2-3fo]=ZA|FFEFHA(2-hydroxyglutaric acid), Z#H(Choline), 3}o]EZE
(Hypoxanthine), ZE|o]E(Lactate), @AF(Malic acid) ¥ SYAE 3-E27 9| E(Glycerol 3-phosphate)® ©]

ol zolA MeE 1% ol 4g TFF + 9

RSN I E

oo A Al 2-8Fo] == A ZFEFY AF(2-hydroxyglutaric acid)2 D-ZEl(D-form)Ql Ao] vl&aA sk, o]
AeE = AL olytt,

el A 7] gtHlo] E(Lactate) = S-FEI(S-form)§] Zle] nighaliut, ool AlgH = 22 ofr),
ool A 7] BikMalic acid) L-FEl(L-form)§l Zle] npghalatut, ofo Algs = 22 ofr},

Eodgo A Aby] olm At I FEA= ¢7]d(Arginine), EE#H(Proline), E# 2 (Threonine), 4l
(Leucine), @o]al(Lycine), SFEFHo]E(Glutamate), EHEI(Tryptophan), o}2~3}2}71(Asparagine), HE]
QU (Methionine), Al#(Serine), T WA™ (Homoserine) ¥ E}F$-#(Taurine) &2 ©o]FoR oA AdE 15

Lo
e EFT & Ak,

ol Al 7] op| ik L-FEl(L-form)Y F Jx, vtEA s A= €79 (Arginine), ZEHU(Proline), E
2 (Threonine), F4l(Leucine), 2}o]4l(Lycine), =FEFH|o]E (Glutamate), EHER(Tryptophan), o}23}
Z1(Asparagine), ™€l 2\ (Methionine) 3= Al (Serine)S L-FEf(L-form)el Ao] vl sy, o]o] A3k

= e ohth,

oAl A7) uAd skt wlolZuke| gl oM (M. avium), wholZubE|E] R M2 (M. abscessus),
ulo] zute| 2] Zeb| A2 (M. flavescence), mholzube]e]e o}Ze]7bE (M. africanum), wFo]=ule|g] HA]
(M. bovis), molzuateg]ls AZY| (M. chelonae), wlolzulea]g A& (M. celatum), mlo]lzutele]e 2
Fol&E (M. fortuitum), whol=ule]e]ls ZEEY](M. gordonae), wlo]zZErE|g]® 7F~EZ (M. gastri), mlo]l=
whg 2l 22 F (M. haemophilum), whe]Zute|g]s AEAZZH (M. intracellulare), vwholute] 2] ZFA}
Aol (M. kansasii), vholzule]e]-e @l (M. malmoense), vhol=zulele]- mhe]E (M. marinum), who]zule]
g 2=F7Fol(M.  szulgai), wtelZ¥EIEE  HEWM. terrae), vwlolZuEHER A2 EFFAR(M.
scrofulaceum), vlo]=Zute8]2 A &2 (M. ulcerans), whol=ZHte|g]e AlU]ol(M. simiae) E wlo]Zube 2] -&
AT (M. xenopi)2 TAE ToZHE AesE Ao upgdzsh}, old AgEE A ofr}.

oo e

e

2 oagolx 7] v A dakd g A3k 4] vAdd sk el os Yehue RE I8 S4E
E3etE Ao, AV 7 A3 ¥ 43, 9xdy, I - dxA - ERYES BE g 43 55 1§
T St

= 5t A58 (fibrocavitary form), 7]#x =3

ol A A7) vlAd] ikt st 7l W Agke
(nodular bronchiectatic form), i °l& 1 AU & Aok, w3, A 7294 ¥ 23e 7)H, Ag
@, 2d, EFEY, FF Ee ol £

A

ek

ol A 7] wZs gakitel o 2l d A8 A W AES dovle dew, oE 54, whel

E = =

FZube|E]e ol E3A (M. avium complex), wlo]zube|a]L ZFAFA]o] (M. kansasii), vlo]l=zZutelg]& A<
O~

[e)

=

(M. abscessus), wlolzute|e]e A =3 (M. xenopi), mlo]zHute2]-e DR AA(M. malmoense), wlo]zute)e]
& X2Fo]F(M. fortuitum), wholzute]2] wig]w (M. marinum), who]Zure|E]s AZuY|(M. chelonae), wF
olmarH % AEXUI(M. gordonae), whelZEME|ER 2=F7Fo](M. szulgai), wlolzutela] A& (M.
celatum), vlolzueg]% 22 Z A2 (M. scrofulaceum), vholzmarea]% Eldl(M. terrae) H wlo]zule|
& Alulef (M. simiae)oll st A = F3A AL 5 Ao, ol A= AL ofr}.

wouwel be T o mEw, Al FEE S4st 4% 4NE w¥she, NdY Fitel 49 =
= [z
i =

2 A 7] diabAE A 719 Als, S AESH AREFE F5% O

7] A=A AlEE AESA A, 22 EE AXE Yuste o2, oF EW, A& (whole blood), W
(leukocytes), WxdN w3l A3EZ(peripheral blood mononuclear cells), ®WEF AZ(buffy coat), IF
(plasma), 83 (serum), g (sputum), =& (tears), AN (mucus), MY H(nasal washes), H|7} F<21&(nasal
aspirate), & & (breath), 2¥W(urine), AN (semen), H(saliva), B7 MH M (peritoneal washings), EF
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[0027]

[0028]

[0029]

[0030]
[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0039]

[0040]

SE506l 10-2270382

(ascites), FEA(cystic fluid), ¥HE9 H(meningeal fluid), U5 (amniotic fluid), A1 (glandular
fluid), & (pancreatic fluid), HZN(lymph fluid), FF(pleural fluid), F+F F=E(nipple
aspirate), 7]¥A &F<Q1E(bronchial aspirate), & (synovial fluid), #d FAE(joint aspirate), 713
0] & (organ secretions), M¥E(cell), AXE FEE(cell extract) Z AN (cerebrospinal fluid) T2
o]Folzl oA HERE 1F oY & o, wAE A= dd(whole blood), B (plasma) v HF
(serum ¥ & A, B} vgAsAE @4 (serum)d =+ ATt

2 A 7] dAAE dES] Y dE, 3% == 34
TR/, F=, 29, 5, W3 4o L4, A #5828 F 3
2 oA 7] Akl 9, vt AE @4 7199 A ARERH F58 gAEEQ Ao] vk
I, FAAQ dF EW, opv]:=At(amino acid), obv=l FEA, &#ECQI(Allantoin), N,N-tjHEZ o]
(N,N-Dimethylglycine), 2-3}o|=FAEFEFELF(2-hydroxyglutaric acid), &% (Choline), 3d}o|EZE
(Hypoxanthine), Ze|o]E(Lactate), @4t(Malic acid) ¥ Z¥]AlE 3-X27 o] E(Glycerol 3-phosphate)Z ©]
Folzl FAA AEE 1% oS 2T F STt

Aok, s S, o3,

> o

T,

B oA A7) 2-8ho] =2 A 2 e AH 2 hydroxyglutaric acid)e D-F e (D-form)?l 20| vl ek}, old]
A@EE A opr,

2 del A 7] 2teo]E(Lactate) ® SSFEH (S-form) Q1 Aol wgAsh, o]o] AgtEE AL ot}

Eodwgo A 7] FAkMalic acid)2 L-FHEf(L-form)Ql Aol u}&2 3}, o] AgtE+= A o} c}.

ﬂl?i

B odgo A Ay otmnAl 1 FEA= 27]d(Arginine), ZTEH(Proline), EW 2 (Threonine), 4l
(Leucme), @to] Al (Lycine), ZFEfHolE (Glutamate), EBER(Tryptophan), o}23}#}71(Asparagine), W E]
@Y (Methionine), Al™(Serine), T X A|H (Homoserine) X E}F-"(Taurine) &2 o]Fo7 oA AEled 1F

ode 2 4 Y.

FPE

oA 7] olu] ke L-FE(L-form)Y 4 AL, vl AIE &7 (Arginine), ZE™ (Proline), E
# 2 (Threonine), F41(Leucine), #to]Al(Lycine), EFEbHlo]E(Glutamate), EHEZ(Tryptophan), oF-~%}
2}71 (Asparagine), "IE] 2 (Methionine) T+ A #(Serine)& L-FEj(L-form)Ql Zo] w2z s}, ol A3t
He AL oy},

el A7 AR A= A7) W 2 2471 (WR), ARvtEIHY Ee AgErid 4 gloy,
ofel AghE A b=tt.

2 dyex  ol&¥e= ARuEIHNYE 1T AA  I2eEH I (High  Performance Liquid
Chromatography, HPLC), HNA|-2A] AZwlE2#3] (Liquid-Solid Chromatography, LSC), &o]aZulE 1]
(Paper Chromatography, PC), ¥l% I =Zvw}E 123 (Thin-Layer Chromatography, TLC), 7]A|-1A] I Zw}E 1
9] (Gas-Solid Chromatography, GSC), NA-NA A ZvlE 183 (Liquid-Liquid Chromatography, LLC), X% =
ZvlE 23] (Foam Chromatography, FC), 3} ZZvE 12)3] (Emulsion Chromatography, EC), 7]A|-HA A=
w}E 229 (Gas-Liquid Chromatography, GLC), ©]- FZv}E 123 (Ion Chromatography, IC), A o3} A =Zw}
E1¥9](Gel Filtration Chromatograhy, GFC) & A 53 A2wnlE 129 (Gel Permeation Chromatography,
GPOYE EFFslE, o]d AFEA i FPANA THAORE AEHE B AFE AREIYYE AT

T Ao,

2 g A7 A= 58S Aggle]l FE 3AE A™ BAVIE ol& & JAN, FAHORE 4
= 59, Foo] Wg dFEA 7| (FIMS, Fourier transform mass spectrometer), WU EX #E-A 7] (MALDI-
TOF MS), Q-TOF MS ¥+ LTQ-Orbitrap MS¥Y & Qor}, o]o] A|3tE = AL ofyrt},

2 dg o] FEoA HAdd ke 74 A& #s Ho= g B Eyel wpolentA AE AR H)
of FEE o] WA Hxg 45 F35tr] fd olst 1 7AE At

23yl 02 Fd def mE2d, H8se MAREYH EEE AESH ARdA dAAY 2E a8 S
Aste dAE Egete HZY el A e 7Y 23S JAdely]

At AE AF ol ¥ Aot
T}L!T_:

e
=
o

oM 7] "EAek= A" w2 Pabatel] o7k AR AF7F =AU RAR, FA el

7Hiﬂ—§— ofv] ket
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[0045]
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[0047]

[0048]

[0049]

[0050]
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2 Ao A v "AESA AE"E NARRE FoAAY MARFEE fFHE doe EA, AETH AY,
Z2 EE AXE Jujsl= Aoz, HAE(whole blood), M F(leukocytes), 2N w3l A E (peripheral
blood mononuclear cells), WG AZ(buffy coat), 7 (plasma), A (serum), ZH(sputum), T=
(tears), AN (mucus), MU (nasal washes), W74 F9UE(nasal aspirate), EF(breath), AW (urine), #
M(semen), F(saliva), &7 A= M(peritoneal washings), HF(ascites), FFN(cystic fluid), ¥HH4=
9 (meningeal fluid), Y (amniotic fluid), AH(glandular fluid), &N (pancreatic fluid), HEZI
(lymph fluid), & (pleural fluid), % &= (nipple aspirate), 7]3¥A &2 = (bronchial aspirate), &
A (synovial fluid), #A F2AE(joint aspirate), 7] #H]E(organ secretions), AE(cell), AE FEE

(cell extract) @ &GN (cerebrospinal fluid) o2 o]Fojxl FoA Heyg 1% oAd 4 9ow n}
223 A= A (whole blood), % (plasma) £ A (serum)¥ F Ui, Hr} s AE A (serum) Y

T AT}

2 Aol 3] giAbAe BE 328 A 94, Y] AESHY A s, s eiAE JE, 8% ®
= g84S AAgstsE dAS I 5 dr. B dygoa Ay AAFERE, 4 o], A3, =/, F&, B
g, 5, U8 A8 E&A4, A "Il 55 T 5 9o}, oo AgtEE AL ol

2 Ao A7) tiakAls dd v siAlE 83 7199 A AlREREEY 53 gAEEd Aol uighy st
I, 7AAY dE =W, olu Ak amino acid), olv|x=AF FE=A, <e@EQI(Allantoin), N,N-TlHEZa}to]Al

(N,N-Dimethylglycine), 2-3Fo]==AZFE}24F(2-hydroxyglutaric acid), Z#(Choline), 3}o|EZHE
(Hypoxanthine), ZE|o]E(Lactate), HWAF(Malic acid) % YA E 3-FE2H 0] E(Glycerol 3-phosphate)® ©]
FolZ TollA AElE 15 oS 28E 4 U

Eodgo A Aby] olmnAt T FEA= ¢7]d(Arginine), EEH(Proline), E# 2 (Threonine), 4l
(Leucine), @o]al(Lycine), SFElHo]E(Glutamate), EHEI(Tryptophan), o}~3}2}71(Asparagine), HE]
QU (Methionine), Al#(Serine), T WA|™ (Homoserine) ¥ E}F$-#(Taurine) &2 o]FoR oA Adx 15

o 3z EhEr 2=
oS xEgE 4 9l

EodgoA Ay oluwabe (L-FE((L)-form)Y 4 i, ulEAsAE  47]d(Arginine), =
(Proline), E#d 2 (Threonine), FAl(Leucine), =&Fo]4l(Lycine), =FElHO]E(Glutamate), EHEZ
(Tryptophan), o}23}2}71(Asparagine), ™E] W (Methionine) ¥+ AW (Serine)< (L)-FEi((L)-form)d &
Ao, ol ATEE AL ofyt),

wodgel s 7] diAAY) WE FEe 4Y BN olgstel FAEW ootk B wweld Y] AF g
A7) g9 BY BAY] WR), AZhEady) £t AREA7Y S o, ol AgEA Wit

2 dygox  olgEe= ARvEINIYE AT A AZ2vfEIF(High  Performance Liquid
Chromatography, HPLC), Al-1d] I =ZwtE 189 (Liquid-Solid Chromatography, LSC), Zo|d=ZwlE 17|y
(Paper Chromatography, PC), W& I Zu}l¥ 7123 (Thin-Layer Chromatography, TLC), 7]A|-3A| Z=2Zwn}E 1)
3] (Gas-Solid Chromatography, GSC), o1a|-o"x] I 2wlE 183 (Liquid-Liquid Chromatography, LLC), % =
ZulE 183 (Foam Chromatography, FC), 3} I EnE 71¢]9 (Emulsion Chromatography, EC), 7]|A|-HA =
& 1283 (Gas-Liquid Chromatography, GLC), ©]<& Z=ZwlE18]3](lon Chromatography, 1C), 2 o]3} = =Zn}
E3 9 (Gel Filtration Chromatograhy, GFC) T+ A %3 3 2vlE 189 (Gel Permeation Chromatography,
GPOYE 283, old A=A ¥ FAdNA FRHORE AEEHE B AFE ARvEIHIE AT

A7) BE%E Agglo] 8 FXE A EA7E o83 & AT, FAHOZE 4
, AR A7) (FIMS, Fourier transform mass spectrometer), WT]EX Zeki
S), Q-TOF MS T+ LTQ-Orbitrap MSY <= Joi}, olo AdtE= AL ofyt}.

Hah Aol ESA Al thatel S48 4] dAbAe] B Fzol o

7} e F, ulAs Pl o8 AAHAAY B bl B, e 4d 2

A g bsAe] B Aoz dEat WA o X¢E & A,

wee) o oA, B ougeld 37 BAse A 4ESE Amel tetel S48 471d (Arginine) ¥
2 (Allantoin) 5 Holw shtel W@ 7ol dzwel uste] F7kd 49, ulds] kel o8] el

AL 49 sAel wAL, it e Ado] WWANAL WY sbsde] & Aow dIst wAE
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[0053]

[0054]
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9 X3 5 A

ol e AR lé el A 7] BAskE JfAS] A=A Az diste] SAE ZEW(Proline),
E# 2 (Threonine), F4l(Leucine), 2}ol4l(Lycine), ZFEbo]E (Glutamate), _.tlEJHTryptophan) o}
u}2}71 (Asparagine), ]E]‘-_L(Methlonlne) A ¥ (Serine), ZXAI¥ (Homoserine), EP—Or‘j/](Taurlne) N, N-t] =]

2= 2to] 21 (N, N-Dimethylglycine), 2-slo]=FAl=FEFEAH(2-hydroxyglutaric acid), &% (Choline), 3}o|:E
ZE (Hypoxanthine), #H[o]E(Lactate), Ak(Malic acid) %2 ZIAHAE  3- ;1_ H o] E (Glycerol 3-
phosphate) 2.2 o] Fo]Z oA Aelg 1% o]de] wd 7o e vlste] #rad 4S5, udd ikt
ol o3 FAAHJAY < ThsAdel =AY, Ee 9 Aol MHSIAAY B Thesde] 2 FAoE 45

S s o 23 5 A

FPE

F

FAAYAL 2D el w0
(2 oY Bel BRI F ek,
el AR AT Aol MAY B GG AR BT BeIL ] & WYl velerisd 2yl

Bgje] WA 3}

el 7] "tiEarolvt niA s ikate] ofs TAHA &

m m
o
(o
Y
o
&
o,
N
[
)

12 2 dre] A AAdolA A A5 e whelatH el obvl A (MAC) #e # Hg ghAke A
74k Atgre] @3 Ao A L-27]d(L-Arginine)d W3 S dudt 2= E Yeld Ao},
L 2v & I A AAdolA A A5 Ao wielstH el obvl HIHAI(MAC) A # Hg ghakel A
ek Aol g4 AlmolA g@ESI(Allantoin) o] HE FFES Hlwg T ZE e Aol
T 32 & el A AAdolA dA A8 o] wielatH el obvl HIHAI(MAC) A # Hg ghakel A
ek Aol g4 AlmolA L-ZEHU(L-Proline)?] Hd FF& Hlagh 2= E e Aoltt,
T 4e 2 o] A AAdelA FAA X5 del mlolFute R olulg HIAAC) T #H H3 3ok A
A Aol g3 Algo|A L-Ed 2 (L-Threonine) 9] ¥d 43S nlust IS Yebd AHolt),
L 5y B I o AAdelA A Xm He| wlolmutH gl obHlE BFAAC) #E #H HF A A
ek Abge] 4 A RolA L-FAl(L-Leucine) ®] & FF& g 22 E vERA Flojtt.
62 2 Il A AAdol A dAl A5 o] wielstH el obvl HIHAI(MAC) A # Ag ghakel A
ek Abgre] A4 Almol A L-#to]al(L-Lycine) o ¥d & vug 1= E vehd Fo|tt.
L 78 B 0o A AAdelA A Xm de| wlolmuteH gl obHlE BFAAC) 7 #H HF e A
At Abshe]l g Almo A L-ZFEMHo]E(L-Glutamate) o] @ 3 vlug 12 E YERA Flojt),
82 & el A AAdolA Al A5 o] wieolstH el obvl HEHAI(MAC) A # Hg ghakel A
Ak Aol 84 AlsolA L-EHER(L-Tryptophan) 9] L¥ FF& wug 125 vepd st}

3 Telol Al A X5 9] wlo]Zute| g5 obHl FFAMAC) 74 = ol o K i

Lo,
e
>,
_>

3 23k
ol N N-tjH & Zglo] A1 (N,N-Dimethylglycine) o] @& ¢+ dHud 21HhZE e

102 & de] A AAdelA FAA X5 Hdeo| wlo]zmute|E] ofdls H}AMAC) #¢ #H 23 e}
g7 A7 A ZEAH (Homoserine)] #d & vluws JHZE veEd Ao,

T 118 B odwe] d AAdea qAA A5 e wlolmule| g ofH]ls HR}AIMAC) A #H 23 e}
1748 Alre] "3 A 5ol A D-2-3Fo| =F A FFEFEAH(D-2-hydroxyglutaric acid)9] ¥d & H|wd 13
5 e Holt).

_11_



[0056]

[0058]
[0060]

[0061]

[0063]

[0064]

[0066]

[0067]

AAleel A A Az el violautE el obHlE HANAC) #HE #H A fAiet
74 Aol A L-HE] 2 (L-Methionine) o] W& FFS vlast 1 2E vepd Zlojt).
of o Aol Al A5 A mpolmutHlE R obH]E HIFAOAC) #F #H A gt
F3 A go) F#(Choline)d & FF& vHlwd 2SS el Ao},

53 Al=ol|A] 3ol £ (Hypoxanthine) o] W& 7S vk 1eX 2 Yepd Zolt},
of A Ao A FAA A5 He| mpo]x o A3 Fxpe}
5 Foll A S-2rHo]E(S-Lactate) ] &

2
>

o) o ANeolN A Az el wholmubH e olulg
4% A

|
1 S vladh 2HZE Jebd Aol

:)
>
trL

]

El

I

El

I

El

T 16E 0ol o AAdelA A Xm o] mpolmutHEE ofrlg HAAMAC) A #Hl A3 Aot

El

I

El

9

El o A L-Z2H(L-Malic acid)2]
I

o] o Axldelx] FAA A el molmutHl g olulg BIAMAC) 2 H A Baps
WA Aol B AmolN FelAE 3-E2w 0] E (Glycerol 3-phosphate)®] WA FEL wmP e v}
B Zlelth

% 19% B oyl 8 Axdeld Al AR A9 slelmmelels ohilg BEAMUC) 2 W A8 BAe)
7%e Aol @3 AR B9 (Tarrine) o) Wd 5 Wd T e Zolt,

%208 B gl o Axdold Al AR A9 slolmuelelg ohilg HIAMUC) #Y W A% BAe)
A%e Aol 98 AR LA (L-Serine)® WA FE& wawd Lo e Aoly.

olst, & WHS &1y ]4 A A ] ] o3& As] Aty &, 7] AAjds B A dAsieE AY ¥R
W o] gigo] 1] AAjde] o3| A= AL oYtk

Ao

[23o 1] MAC 3% 3hxpe} A3k Algte] Als 3

20121 1955 20161d 8€71A] 713F &< U= 6dt A& AW YANA S vlolmutd el oM H A
(Mycobacterium avium complex) (avium : 46™, intracellulare : 509, & 967) 7+ o A3 319 AA
A5 del g4 AME 96/t 1S A ¥ 30/E EHleiTh. ©, 4] mlolZabEH Rl obM] - HEA
7 H A3 3 96”3 %= 7]#%A ##=3 (nodular bronchiectatic form) $x}= 669oliL, A FE3

(upper lobe cavitary form) 3x}= 309 oA},
[A3d 2] Aol thdk HA e

wA, A7) Agd 164 Aol dH AR (50 pDel 300 pl FREREE, 150 pl #Wer-E (chloroform-
methanol, 2:1, v/v, 4 T)& 7}t 30x &<t Aol FTh. o7]e 150 nul && H7tsta 30 = &< 4
= 5 ICEel Wol 10 &3t WAlste] FE3830 k. o, dAE7I7IE o]&3te] 10 £3F 13,000 rpm, 4 CTellA
AAEZ 57 AE=N(250 pl) o] Speed vacuum (full vacuum, no temp, Shours)< o]-&3ale] %3}
o olate] wiAtAl BA H7A 20 TeollA] B@sgith. Ak 247 BAS f8 dxd AIEE 250 ul oMAHE
YU EZ-H20(Acetonitrile-t:0)(75:25, v/v)ol A& &, EAE 7ol dv EE AAE 3t 29 &
B (Filter tube)(Costar 8169)Z o]&3dlo] ojx3lt & =1 o, 714l 4 38 (Machinery Quality
Control; MQO)E, MS/MS 71713 elE AAsr] st 8H HMEFH 22 A AgHo= A4 Alge] d4&
A
7

3}
T

e A
A ED MO AEE AHgsel WA P 43 W pasan. Az F4 we (Samle Quality
Control; SQO)E 9Iske] 2t vl St A% 719] Aol mush] A8l AR F 20 pl¥ Rol AR F4 B
AF Agste] WA P 43 wR RHSHA.

[A3 ¢ 3] HPLC-Triple Quad-MSZ =3 thAlA] FA

dHollA A 24 AR e 54 dAAE #4877 fete] AmntEadge-dy A

ofi
e
1%

7] (HPLC-



[0069]
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MS/NS)E ol &3te] #4918 zaY3ltt. A48 Auli= Agilent 1200 HPLCSF Sciex API4000 triple quadrupole
MSE o] &3ttt. I As ZES 93t I=ZwEady XA S92 Luna PFPP(2.0 x 150 mm, 3pm,
Phenomenex) AHE ©o]-&3te] 20 CeollA &rfjel] wE 2717 W= 7|27 &8& o83t 54 AAES
LT, A WA ol deEE (A) B0 (v/v) B (B) oMHMEUER (v/v)& o]&3la, F WAl o5}
2= (M) O (v/v, 0.1% formic acid) B (B) oHIEHEL (v/v)S ol&atlem, 747 19| 7]&7] &2
Z A NS 15%eR st ol R 13 YAl s3SI #57] 7= (lon-Source Gas 1/2) ©9l+=
50/50 9] @9 (arbitrary unit)e]1em™, 7}~ #AE(Curtain Gas) @& 25 99 @9 (arbitrary unit)©]
AT, 22 L% (Source temperature)s 500 Colal, o] A= #o] ¥§ A<ek(lon-spray Floating Voltage)<
5,5 kV(negative -4.5kV)o|H, w2 ®¢(Mass range)T= 50 ~ 1000 m/zolAtt. A& FY HIC_PAL
system/CTC analytics auto-samplerE ©o]&3}e] 3 pl¥ FYF o, dd AzE A7) 24 (oA vp5 ub
S 7AAH; Scheduled Multiple Reaction Monitoring, sMRM)<2 o}z & 2 WA 59 o] F=3s}dc}t. &, d}7]
¥ 2 WA 594 m/ze 2™ Wl D3¢ (mass to charge ratio)E 20|3tal, RTE WFE Al7HRetention tim
e)S ouslH, (B & oA (Collision energy)E 2vdta, (H)E Fol2 ZEE

ouEy , sMRM 418 F3l dojd A= Sciexd HAF B4 22X EFo](Quantitative Analysis Software) &
E3to] 29 dolE(raw data)E AL, MQC data B ate o]&ste] Addl 15 HAH(RSD<20)o]3te] A}

A& A2 el

E (e Lo BE=EE

F 1
A G ol 5 A(%) ol 5 B(%) % (mL/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
¥ 2
2 9 (+)(Water method (+)), thAIA 21%
JALA] 5 (Compounds) m/z Product ion RT CE
E}o] 2 A1 (L-Tyrosine) 182 77 2.8 41
Al 2~E}E] @ U (L-Cystathionine) 223 134 0.9 11
HE}Ql (Betaine) 118 58 1.32 39
E] o} (Thymine) 127 110 5.43 21
2 248" (Ornithine) 133 70 0.95 25
ol (Guanine) 152 110 2.2 27
3] ~ElY (Histidine) 156 110 1.32 12
olx€ @ 2 &l (N-Acetylornithine) 175 115 1.14 14
= F3IA (Glucosamine) 180 162 1.4 10
$-2}4 (Uracil) 113 70 1.85 23
]2 A1 -2 © (Deoxyuridine) 229 113 6.21 11
A EID (Cytidine) 244 112 2.44 12
] A] o} ¥ = A1 (Deoxyadenosine) 252 136 8.5 20
]2 Alo] =41 (Deoxyinosine) 253 137 6.58 12
o} Hl %41 (Adenosine) 268 136 7.72 27
t]£-A] F-o} 3= Al (Deoxyguanosine) 268 152 6.84 15
o] =Xl (Inosine) 269 137 6.24 14
TJ-o}=4l (Guanosine) 284 152 6.55 17
ZHE Al (Xanthosine) 285 153 6.97 20
Aol Zel AMP(Cyclic AMP) 328 287 0.86 9
SAH 385 136 0.46 19
F 3

_13_
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[0073] & W (-)(Water method (-)), THAMAl 12%

HAA] F - (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
$-# (Taurine) 124 80 0.9 -16
StE 2} d ¢ ] E (Anthranilate) 136 92 3.68 -16
slo] == A Wl % of| o] E (p-Hydroxybenzoate) 137 93 1.6 -21
AFE=- (Citrulline) 174 131 1.21 | -13
slo] == A ¥ d v} o] 1| o] E (p-Hydroxybenzoate) 179 107 0.97 -11
vlo] @ o] = Al = (myo-Inositol) 179 161 0.94 -15
E] 1] 9 (Thymidine) 241 125 7.02 | -10
$-#]< (Uridine) 243 111 4.22 | -12
YA EYlo] E (Nicotinate) 122 78 1.54 -14
$-#lo]EUric acid) 167 124 1.35 | -22

F 4
[0075] EE4F 9w (+)(Formic acid method (+)), thAA 32%

AA] F - (Compounds ) m/z | Product ion RT CE

Al # (L-Serine) 106 60 0.9 15
ZEZ(L-Proline) 116 70 1.13 21
9] (L-Valine) 118 72 1.41 15
Eg 2 (L-Threonine) 120 74 0.96 15
o] & FAI(L-isoLeucine) 132 86 1.93 15
FA1(L-Leucine) 132 86 2.3 15
o}~312171 (L-Asparagine) 133 74 0.9 17
= e (L-Glutamine) 147 84 0.95 23
2to] A (L-Lycine) 147 84 0.74 23
= FE o] E (L-Glutamate) 148 84 1 23
HE].2 W (L-Methionine) 150 104 1.8 1
¥ d &2} (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
=2t 2 (Glycine) 76 30 1.06 16
Z Y °]E(Folate) 442 295 9.58 19
ol ¥l (Adenine) 136 119 1.75 24
S R A 2 H ¢l (Homocysteine) 136 90 1.26 15
3}o] %8 (Hypoxanthine) 137 110 2.8 29
#+El (Xanthine) 153 110 2.5 23
SEQI(Allantoin) 159 99 1.17 13
Aol EAl(Cytosine) 112 95 0.98 17
S 2 A ™ (Homoser ine) 120 56 1.03 27
E]o}%l (Thiamine) 265 122 0.96 17
A 2=H QI (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
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[0077]

[0079]

[0080]

[0082]

SES06 10-2270382

5

22 9w (<) (Formic acid method (-)), ThAMA 24%

HAA] F - (Compounds ) m/z | Product ion RT CE
ol~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
slol = 2 F el o] E (D-2-Hydroyglutaric acid) 147 129 1.03 -14
GTP 522 424 1.6 =30
ol M & 3 2 7 0] E (Acetylphosphate) 139 79 1.65 -22
7} 2 Y 3 2~ ¥ o] E (Carbamoy | -phosphate) 140 79 0.9 -22
oAl gle] E(Glycerate) 105 75 1.24 -15
E ¥ o] 53} 0] FH] ©] E (Phosphoenolpyruvate) 167 79 2.3 -16
Halo|EEA oA EE A E 169 79 1.7 -38
(Dihydroxyacetone phosphate)
SYAME 3-¥ 29 o] E (Glycerol 3-Phosphate) 171 79 1.5 -22
Al 7]H[¢] E (Shikimate) 173 93 1.65 | -16
detE o] E (Allontoate) 175 132 1.05 -12
A g2 1-¥ 2 9] E (Deoxyrebose 1-Phosphate) 213 79 1.6 -33
|12l &2 2 5-¥E Aol E(D-Ribulose 5-Phosphate) 229 79 1.3 -48
FF325 6-E 29 0] E (Glucose 6-Phosphate) 259 79 1.73 -40
IEEA ], 6-H|AEAHOE 339 271 0.98 -18
(Fructose 1,6-Bisphosphate)
dGMP 346 79 2.02 -20
PRPP 389 291 1.4 -18
olE}z Y| o] E (Itaconate) 129 85 6.4 -14
IEE> X2 E (Fructose 6-Phosphate) 259 79 1.23 -54

[3a] 4] WA sPak gheie] WY AlS ] oA $A g

2
o,
o

S Ao wlolmutElE]R obH] R HIHAIMAC) 7 #H A3 Aol WA Aol diAbAl FEE Bl
o290 A 14 271K WO Metaboanalyst(data EZAIAF]E) 9} SPSS B/ Lza3S o] &3}
s i, 2 AFE o]t Au A wlo|mEtHElS ofHR HIFAMAC) 7R A HF Ao}
A7 AMES 72 o e 2w gAA F 20 F(pvalue>0.05)S ZH7+e] p-valuet AR AR O
A 9 vlg W3k (Fold change) #& EUR AAste] 1 A%E 37] £ 6 2 = 1 WA 200 HeR
Ak, @, = 1 WA 200041, HC= A7er A 309 A MECA 72 tgiAbAle] 2d S dERA Ao,
Dx0=Tx0(Success & Fail), &AA| A& A|ZFHe] wlo]muteg]w ofv]® A (MAC) 7 x| 9672 2 A
ZolA 7t gAY Bd S YERd Bolth. ®=d, 94 unpaired t-testollA] #P<0.05; ##P<0.01;
##xP<0. 0015 v gtr},

Z6
2788 s gib] X854 MAC 1Y Aol A S71E tlAA
AL 5 (Compounds ) 214 (p-value) Fold Change

271 (L-Arginine) 0.0137 1.36
UHESI(Allantoin) 0.0061 1.12

275 AF diE] A E8A MAC 7 3Rl A dE tAA
Z =2 (L-Proline) 0.0311 0.83
Eg 2 (L-Threonine) 0.001 0.71
T4 (L-Leucine) 0.0399 0.79
a— ]A1(L-Lysine) 0.0109 0.75
FEh o] E (L-Glutamate) 0.0124 0.71
EYEF(L-Tryptophan) 0.0008 0.78
N, N-t}o] W& Ze}o] A1 (N,N-Dimethylglycine) 0.0001 0.72
S A ¥ (Homoser ine) 0.0007 0.69
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[0084]

[0086]

SES06 10-2270382

D-2-3o] =2 A e} 0.0316 0.68
A A = (D-2-hydroxyglutaric acid)

ol ye} 71 (L-Asparagine) 0.0339 0.74
€] 2 U (L-Methionine) 0.0008 0.65
=3 (Choline) 0.001 0.73
3}o] £ 28 (Hypoxanthine) 0.0001 0.36
(S)-FH o] E(S)-Lactate) 0.0001 0.44
2] A= (L-Malic acid) 0.0017 0.34
=S HE 3-E 27 9] E(Glycerol 3-phosphate) 0.0138 0.42
E}-9-% (Taur ine) 0.0001 0.37
A # (L-Serine) 0.0551 0.84

471 % 6 % = 1 iA 20004 B owkel o], def tiAkAl F L-27]d(L-Arginine) B EEE<]
(Allantoin)& z37ret At o] ¥ A ikt FAApollA Fox oz 1 wdo] F7ksglar, 1 &jd L-Z&
A (L-Proline), L-E# <24 (L-Threonine), L-F4I(L-Leucine), L-2}o]Al(L-Lycine), L-ZFElHo]E(L-
Glutamate), L-EHE(L-Tryptophan), N,N-tjH&Z2}o] 41 (N,N-Dimethylglycine), Z XA (Homoserine), D-
2-3Fo| = E A 25 EFE2H(D-2-hydroxyglutaric acid), L-o}23}2}71(L-Asparagine), L-E] 21 (L-Methionine),
= (Choline), 3&Fo] EZHEl (Hypoxanthine), S-ZHIo]E(S-Lactate), L-ZAH(L-Malic acid), SEAE 3-E23
o] E (Glycerol 3-phosphate), E}F$-#(Taurine) % L-Al#(L-Serine)& 7173k Algh thu] wjAs ikt FAx}
oA frejHom 1 wdo] A S Al = YTt

o]2 E3lo] AR, L-27]d(L-Arginine), <#ES(Allantoin), L-EZ%(L-Proline), L-E#HLI(L-
Threonine),  L-F4Al(L-Leucine), L-&}o]Xl(L-Lycine), L-ZFEldo]E(L-Glutamate), L-EHEZ(L-
Tryptophan), N,N-tju|g€ZgFo]Al(N,N-Dimethylglycine), ZXA|¥ (Homoserine), D-2-3}o] =EA|ZFEFHAH(D-
2-hydroxyglutaric acid), L-o}23}2}7)(L-Asparagine), L-"E] 2 (L-Methionine), =¥ (Choline), 3}o]EZ
®l (Hypoxanthine), S-ZtE|o]E(S-Lactate), L-EAH(L-Malic acid), ZgAE 3-E2FHo|E(Glycerol 3-
phosphate), E}-*(Taurine) % L-M&(L-Serine)< B A3 dibete] ot 74 =& 749 H3s 1Adsy] ¢
gk vho] oA R A& UASS & T AT

k1
[N

1
(g
~

Arginine

107

peak area
)
(=}
aal

10° T T
HC Dx0=Tx0
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E98
Tryptophan
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E9]11

D-2-Hydroxyglutaric acid
106 u
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peak area
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Methionine
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(S)-Lactate
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