O 10
e T
5

ZINES| 10-2022-0065358 (2]

(19) RV =E3H(KR) (11) F/EM3E  10-2022-0065358
(12) 3/NE3FH(A) (43) FAMLA 202214059202
(561) FAES &7 (Int. Cl.) (71) &<
GOIN 33/10 (2006.01) GOIN 24/08 (2006.01) olslA A&t AHEHEH T
(52) CPCS3 7 & EWAl AUET oSt d 52 (NAE, o]
GOIN 33/10 (2013.01) 3ho] b 8kl )
GOIN 24/08 (2013.01) AgEnitsygEd
(21) =Wz 10-2020-0151766 NeEMA BOrT wolz 1 (AUE)
(22) 294A 20201311413 zoostn AP
AARTLA 202091149139 AeEA FAT BN 84 (BHF)
(72) gz}
294
A% YA datsE T AEE 196, 113%F 1301
T (FEE1EA oI E)
a4
A7NE QA FAF FFE 90, 107F 14025
(A 4212 2 o)
(FHe] A=)
(74) B2
e
AA A4S F F 9 F
(54) Wgo] Wy wWu) £ Julo Pikx] WEL vlo)entA H o] F o] &3 Yikx] wEHhE
(57) R ¢F
oo wn) e dne] g9 g vlolenA 9 o5 o7 Ui wHuel #F Zojrh. & uy
o) v mi @rle] 944 WA vlol ukAE o] gaH¥, DNA BAlolt RFEEA glo], wn] e @n W o)
AMAl9] RS o]gste] Fulak Win] s #uAX], $UA Wn] e @ulx|e AqRE Ao BEE
4= ok, ® byl wpolowAE, Al @l o]&3le] YUAAE Lo FFE o]os Ha: YE W& 5
JE T ETEA AL F 9oy, ol U 5 wahEe AFEA I avRtse] Al R 7
ofg 4= 9.
O ¥ & - %la

Pyruvate
Siicsinate rzAmmobulyrale Acetate
f Giidari 4-Aminobutyrate
Glutamine Vet UtamiNeG utamate /
Citrate 1|/ Methioning L.
Xﬁ‘ P *L [

SO JUOWOY) |y Pl VA 1 WP L TV WAL YTV L DR vosy

oyl

Threonine Isoleucine

Leucine

W,

26 25 24 23 22 21 20 19 18 17 16

Glucose, Maltose ‘

o

15 14 13 12 11 10 09 08

Asparagine

4-Aminoij?v¥ / Aspartate, Malate
Citrate

Aspj:a!e &M thionine

Choline

32 3

| Sucrose
Sucrose
Glucose
\‘ -
Maltose
‘ Glycolate | Threonate il
| \ | Maltose
| Glycing'|
|
Y | Threonat 3 \’_“ N " =
L, il M AU
Ik iy ¥ !
2 4 40 ] 7 36 35 34 3
Sugar region (glucose, sucrose, maltose) ——————»
Fum}arale

Sucrose

Pt iszwa

65

"V Maltose

Glucose , Maltose |

54

53 52 L&
Chemical shift (ppm)



ZIHSd 10-2022-0065358

(72) gz} o]&m]
A ANE BAA A= 616, 21125 13025 (ThA s
MNEEWHA 2T AL 241002 11-4, 4033 S gl ] Qoo E)
R AYF
AEERA Feb PebR 1, 122% 4033 (&) MESEa) vhET M0 45, 108%F 4028 (¢
RERE RS BoktE)

ol&m|

A GEes 2114 11-5, 3023

AT IEARS
1545018529
316081044SB010

= 3 4
FHEFLAEH

A (AR 19 5P E 4709719

A TAR
Q7oA
N &
oAl 7] 2
7712

o

A= W2 (R&D)

Ak Ak AEE 9% AR A 28 SUE Ve Y
1/1

oo A e skl Akehef Hvk

2016.09.05 ~ 2019.12.31

¢




SIS 10-2022-0065358

AT 1
%%ﬂ>ﬁ% S Wn = Hnjo] A6 wel dEFel A ZolE YEhlEs, SAIdlo] E(succinate),

H| o] E (pyruvate), WEI 2 (methionine), <#hd(alanine), FAZEZ(sucrose), Futalo]E(fumarate),
5B W (glutamine), ©oF2=3}2 €| o] E (aspartate), SFF2=(glucose), =FEFH|o|E(glutamate), Z&|&# o]
E(glycolate), F#(choline), TE(maltose) Z olAH ] E(acetate)E o] Fojx wo2HE HAed 1 F
ool tiAtAE Egtete, Wu EE #ulo] U] wEE wiolewtr] A=

—{rU

AT 2

47 FYALS FRA AL BAOR shi=, Wy i Avle] 9K WEE vholontA 2HE

A&l loj A,

471 &AUlo]E(succinate), I FHo]E(pyruvate), WE| 2 (methionine), %LEHd(alanine), FIAZ=
(sucrose), Fvldle]E(fumarate), =FEM(glutamine), ©}=3}ZE|o]E (aspartate), %—?ii(glucose), =
FEMH O] E(glutamate) B S EFHA ) E(glycolate) ® o]Fojx FOoZHE HYH 1 & o] tiAAe ¢d
F YA W) vluste] gkmAl Wil A FrksteE AE EH SR ste, Wn 5‘3% dAujo] AikA] HHE

wpo] onkA 4%

AT 4
A1l oA,

271 E"¥(choline), SF 32 (glucose), WE(maltose), FIEZZ(sucrose) L o}A|E|o] E (acetate) & o] F
oA FoRRYH HdE9d 1 F 1”91 ARA Y] e A dvef vuste] ik dulo A FrbeE A
S EAHOR s, v e drjo Yakx] IEE vloloutA R E.

AT 5

A1 WA A4E F oj= 3 o mE Wn] e d@r] AR EE wlo)ontAH HAAES Xk, Wv] &
= g Yikx #EE 71E

AT 6

oS WHAE xFsle win e d@rje ¢akx] hd vy

(a) ¥v] = &dr] AlRoA FE2H diARIS A1d WA Al4d 5 o= g o mE 9n) 5 Ao YAk

A i wolort 2ATE AEAE W 2

=



[0001]

[0002]

[0003]

[0004]

ZIHSd 10-2022-0065358

(b) 7] Aol WE o] Al7lel F7hE ZHske] AWAE DA B

7] e FHAC AL EJOR sz, W mi dAv)e] §a

A7 8
Aegel o]A,

A71 AU o] E(succinate), I FH|o]E(pyruvate), WEI LW (methionine), L& (alanine), FAZZE
n)

(sucrose), Ful#|o]E(fumarate), = (glutamine), o}~¥}ZH|o]E (aspartate), =572 (glucose), =
&

FEM o] E (glutamate) 2 ]| Fd o] E(glycolate)E o]FojA FOoRHEE AMelg 1 F o]Ate] tiabAle] wt
2o 42912l win|o} Hlwale] Al WujoA] Zr1EE AL ERom Fli=, win] i dnjol Yakx] ghEu)
W

H

A4 9

Aol AfA,
H(choline), FF32(glucose), WEA(maltose), FAZZ(sucrose) @ oFAEI o] E(acetate) & ©]F
oS 2HE MAgE 1 F o)y ugrkAe wHdF2 ULt A vlwste] Skaril dneA FUsE A

4o s, wWo] e @vle] 4 By

7l & &£ of

oL win] T dnje] YAkX] L nlo]omtA F o] o] &3 YK W #Hek Aot

I

LA 2 FF] AGIAY, A, Ax, vtEE AGs gk, FEY EFY A4S w4S 9ujdr. A
AAAD 2AHFF9EA (FTA 9] 2 SAESe] AFEA =9 =4S dusE & A& 7Feidel Aoy
I7VE e WS T FAES UAAIL flFEE duE= B9 Bt A AAME WTA7)IL 4|
A5 BAS Az duk. $EvEr QA A AlEE 19919 7Y 195E AdEa glon | el HHd
YA g 1, T EAEA] BAD oY B, CSIaRA o] A Tl B S Al Sl

FAHEA = B8 Ao YA 9 1 BAY] Fl 9 AT FF oA ©E Toll #e A4S Fol &9
AL vt FHEAEFATE Y-S 20149 42907 HAVE A E] AAAE Fo] sl AEE vt W
gl vk lom, 20129 464271, 2013dol & 444371 QAVF YAAE s AE AT, vt A iE=
JAe 7t 2F Pgarsta AT, 3] sF 107] o] JAF AEEa vk, HRo| A= "B E
< 44 ARl F SR 2 2 AEE 7|gola oy, AFSE AH A}

FAAA o] 2ag 98] e
=
=

Ea, o] F o 56, Z FuldlA FEHNL U A FHE L AF F ok 0.5 4E7 LA} SuE Hof
FEHL e Qo FHHET. o] AR ANAT IpHon Wt e FAHoR T AR



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0018]

ZIHSd 10-2022-0065358

53], el 49, A2 A pAlE fol TR FIA AR 5 sRAE Agel ol saze] 94w
F9 S SR @ wE 2 S e wle] olAm glon], mEQ A MO ARt A%A
QL AT O 59l A(IRDS FYOoR FulAL B(d) FE 2, Fulba S5 v () FF 4 we A%
ol7b MAElo] QA RAKE AHEZE EolX gl elHela AnALl AA FpEwel AW % Hush A5

HAAN7A sAEo] AAkA] BEE F2 {sotope-ratio mass spectrometry(IRMS), HPLC, visible micro-Raman
spectroscopy, ultraviolet-visible absorption spectroscopy(UV-vis), elemental analysis-like inductively
coupled plasma—atomic emission spectrometry(ICP-AES) 5 #-&3F 3}stx BAow o]Fojx g}, 1z}
ol AT WHES BT BEA ARy a5 2HE BFo] £ targeted H WWHOEN A ] Ut
S, AR SH(metabolomics)& AlEWe] diAbEAd gASRE FAA R 4 ATt AESHY] #of 7}
4 stuR, FAE EA5E A Al (metabolites) E& 4, AFste oz Aot tAMAE A

(e}
B2 AEYEE BEstR &1 A8 Fo EAste ZE A A (netabolite) & F3ste] A8t oaba |, HA]
= R

AlzEe] wij§- ol AZwE 2 v A&HEA 2 AgEAolgtE Aol 9.
w3k, JAAI S-S HAME U A ALA (metabolome)E H]E A A ¢l (non-targeted) WAl o2 BAsl= A vy o]
, FAA ot 747 Wato] e xolE E8&FOE FHE £ glojA YAAIEHS F83 FAE W okg
Aol AnA o] UF Be AT QAT Yo}
20109 % o] FAEZAAYAM F2 FA4A ARE 83 ddA7|gEAnAS o]&dte] I BEHS
3 71EE Jds) o, UAAE o] 83 FuloA AulsEE We EE

Heol, FaA7I&e A9 AR TE WD) ESN 5AF AW wAe FEow FHe Was pHsH 2
A, U W) EET WA W(d) EE 7 5AS AW vAe TEow EE U Q4AE pUes

o
o3
4 o

WA S
ul

3 Wy 7

gige] g
S dst = HA

ojel gt At stellA, ® WHAEL FH Ve EAFS Ayl A8 dAAE ol &l Sl AniEE
el IS Jidele d A7 =g98ivt. 1 A7, 2 dYgES §
3] of wa} BHFAA AFolE YENE tAAE FAE, F 11
o] win] AAx] BEE wARAN, SAYo]E(succinate), ¥ FH|o]E (pyruvate), WE L (methionine),
2k (alanine), I EZZ(sucrose), Frt#|o]E(fumarate), =FEFY(glutamine), ©}Z~3}ZFE|o]E (aspartate),
FF 32 (glucose), FFEHO]E (glutamate) % ST F# o] E(glycolate); 28, ¥ 5 F9o dwn] Ji# T
HE wARZA, FH(choline), EFIZX(glucose), TEX(maltose), FIAZZ(sucrose) L OlAMHOIE
(acetate); & FgslaL, o]& o]&ale] gt @ YA W] = Fulo] AAE A& AgstA i

0] o o g}o]%}oiﬁq, X2 s %}@3}93\1:]_'

=2 0=

IS

Wb, B ouyel 9 2He, wn) mi @nje] f4x WEe vlolen] 24ES AT U 3l

, ¥ owgel vE B, 4] 2HRS TFSHE v £x dvle] 93 wEg 7ES AFsE d 9

R, S , 3
o,
EE, B oUye] ® o2 BAe, un mi dvle] 947 $EE vl entAE olgste] wn] Ex @nle 4

’ =
NAE WESE PES ATHE d Auh,

2 owde gt WAe Mg & 9 oY /A 3UE 4 S dE o, 53 ANAES mud dAsa



[0019]

[0020]

[0021]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

SIHS31 10-2022-0065358

2ol A ARstng doh. e, ol
wel A 8 A1 Wele TREE RE WY

e rie

FPE

FHAA ABR Folts @A ST ANAEE 4] 0 A

ML

[l
e o oo
K
;

o w
>
oo
)
i
>
BY
o
o
S

B IOJOP?E o BN

:cg
1%
£
RS
§2
o

o,
ol
-
e
i)
ol
=2
=
Ol
0%
=
ol
i
ol
o
k)

2 oago] A el wpEd, B iile dait e A4kl W] e vl Ak uhgl wE oA A}
o]Z Yell, SAIUo]E(succinate), 3] FH|o]E(pyruvate), PIE] 2 (methionine), ¥ehd(alanine), 4=
ZZ(sucrose), Frl|o]E(fumarate), =FEFW (glutamine), ©}3}Z || E (aspartate), =FH2x(glucose),
=FEl o] E(glutamate), =@ &F#o|E(glycolate), FH(choline), TEX(maltose) L o} H o] E (acetat
e)E o]Folzl FORRE HAuYH 1 F oY dAAE XS, Wn e d@vo] YAA] EE vio] e wA

ZAES AT

¥ oagel o) mi @vle Q44 EE vlolovbt, B Wy mt AviE FReb], 434 Wy =
= Ao abAe] BE NE AolE olggromA, My Ei dvle] S 4T R 5 e RS
4o ok, g7 oA A wEE, FACR, SR JrHon gol WAL Ao ojd
ofo} gk,
B AMAA A gl TURAE, T BEl AFAAL, AW, AR HFE A4S sl 559 BF
o A% FAL oluath. et a4 EAARS 19919 79 19 ¥ AQHn glom, gelreyd
of TR WY A1, TAWA BA Y BES, TANAL W, 5 o w9 A4S Fu do. Baud
e B AS QA W 7 EAS el W AF FE HPAAY 95 Fol Bd FHL Fof e9stn
sk,

A B Bof M’ R o SR AT YSRGS A R 2ok

g
| wek AEe A WSel Axshe i%%ﬂ afigzd o)
e @, oo WHHA wx, BPAoRE FAANN AFshe we) ®

2 HAA A AREE &of "sE"E, win] = @ne] A7} o= 1A AAste] FEse AS ngh
o},

2 gAAeA AEE go] "Wn] EE dAn YGabR] IEHE vlo]leulA " = YA ZEE Y Win] = du] e
<=AlY|o] E (succinate), ¥ FH|o]E (pyruvate), "IE]2 W (methionine), <&kd(alanine), FIE*(sucrose),
SFul#| o) E (fumarate), ZFEF9(glutamine), o}~3tZE|o]E (aspartate), =FF2(glucose), ZFFEHOIE

(glutamate), =@ ZFdo]E(glycolate), ™ (choline), TE~(maltose) & o}AE|o]E(acetate)E o] FojZ
TOBREE 1 F ol A AIEe] dEY o AV dAAEY HE NE(FT)S o&sozA dAAE
3t 4= Qs wpolQmtAE on|siy,

A7) win) = FHu) YPabA] $HEE vlo]oulA R SA]Ulo]E(succinate), ¥ FH|o|E (pyruvate), WELW
(methionine), ¢#td(alanine), FIZZ(sucrose), Frt#|o]E (fumarate), JEE}U](glutamine) OV\EJrE'E]

o] E (aspartate), =53 2(glucose), =FEMH o] E(glutamate), =32]=#|°]E(glycolate), =¥ (choline),
E2(maltose) ¥ oFAlEIO]E(acetate) & Wy e 1 F oS X238t AFES 4 .

_6_



HE o

e, w7
o]

10-2022-0065358
cE

=

<!

=

=

|

el
=)

3] F-H o] E (pyruvate),
o] E(glycolate)® 9]

Mg who] ow}]

qut

s AUl el E (succinate),

i

AL
=
=

=

A7l 11 F

ul
=

Mg ol emA RN,

i

Yz
qut

1}

A4
(methionine), <& (alanine), FIEZZ(sucrose), FrlellolE (fumarate), =FEF (glutamine), oF2~3F= )

pd

9

S

Hll )
o] E (aspartate), =53 ~(glucose), =FEH o] E (glutamate)

R RR=

[0031]

23]

of

A 5l =

7Hd vk

F 9.

=

7}

=

A=
[e)

P
T

1] o] A]

2

i

b

pud

bl %

o2ld (alanine),
[e)

W E] . (methionine),
e Tk Mool Hlal

=13
=

(glycolate) ]

E

el o]

3] FH o] E (pyruvate),

=
=

=

=

Fuld o] E (fumarate), &FEFY(glutamine), o}~3}ZE|o]E (aspartate), =FIZX(glucose), =
=i}

(glutamate)

E

s Ald]e] E (succinate),

)

(sucrose),

=
-

[0032]

gl
B

"o

o
uzel

X

AWAE 2}

il

= o)

oA Ak

£ F% A9

HA

«

¢

=

3t

Rk
R
Aol

L
L

Vi vk

oA AYrts

T ot

[e2]

o}l EHl o] E (acetate) 9]

wl
=

A2 Z(sucrose)
5 &9 ulo]

P
T

o

=

H(choline), ZF 3~ (glucose), WE~(maltose), 2

L
L

]_

=

9

7}

=

E~(maltose),
[e}

o}

=

Ak @dwlel A

i

kel
pil

A PEg vlolomARA,
ol EHl o] E (acetate) & ©]

}‘\l

)

piul

]
L2

=

ol
Anl s} b]asto]

b
o] A

H(choline), =FFZ 2 (glucose),
o

=
=

oS
y

)

o AR Ay

ZZ(sucrose)

=
=
i
85

[0033]
[0034]
[0035]

T

B g A E

o &
o=l A ]

el
=

uf Al

s

]

=
‘_.&u
pr

B

A wlARA AR o] g

2 &

e

Zz9o
S =

A

=
B
BN

H

m
=

[0036]

[0037]

0

A
;i

ETH

AR FA 2

=
<)

o WA T,

=z
=

HIEEE

1)
Fell 71o1&

15, et

3 2

[e]

o=

-

=N
o

=

=

A

A

& 4% &

2HE 7] B

o Wi

=
=

=2
=

3o} Al

S

<13
)=

hyA
s i

W] g

L
L

o
371 9
orlA S

a

Al

A7} o
1+ Hlo]

v = HujAlR 9]

2

i

+od

o

Ho

RLN

o

Az FFEA

[0041]
[0042]

iz
=

A Gelo] wlo] 2 ElolE]

g]

/g—

T

o}

3

[e]

P
T

st ol ge] whol

&

™

[0043]

v 2]

=

=

she] W Hho] 2.0kA

S

S ]

=

47]_

%
T

A

] FEE2

ul
=

=
=

Al

L

Fu

4 el

=54

!

N

ae

fuiel

HAel e F44 == o]FolA A,

p
L

RS RS

A

1. wg

S

o

P
T

]O

FAH o, 1§ A7

[0044]
[0045]



10-2022-0065358
2oz ojr]

5

=

=

H

i
=)

Fol =2 o]

o JIHF

L.

2 Agz o~ 7

el
Ho
iy

24, A Alzel FH

golE =doly 1 fi=Al, 7hi7]

ey

sl

[e)

TR
[e)

o

.

thARA] €]

3 ¢

p
o

3

o]

A

=
o

NEE

p
o

e oAl B4 okl 34 5)of

o] &1}

]

]
il
o]
AN
S
T

z3

}_

9

=

o

E

gel 7l
7] S FE
ato] A A

2o giAA <k A
2 7|Ed AT

/\o]—

[0048]
[0050]

)%

op
N
=K

Ny

i
N

e

Gt
-

i

3}
=

o

uv]
=

94

L

L
L

3

[e)

A3}

.37 &

fole25e; gEEn
=

g =
=

o]

YEFLRATE; HEZ
v, Aoz 101 UlA] 9:19] Fujv], Hi}p FAAoR

&

il 371 Svl el wWin) E= Fdr Al

9|

29 £
171

°

SRES

=]

£

ohuth,
£, WA FE W9 v W

Aid, 7] thAkAl
7:39]

\

L
L

[0051]
[0052]
[0053]

B

—_
N
A
ojp

o2 uET 5

9 el =4 7

7 A% 2

P
T

=
=

il

ol olsl=

HolE W
Hlo] @ m}-A
9o

SEE

3T
=14

[e)

3L

ste] ofe] 7HA]

(¢}
A8,
Apdol

3] 9l

S

&
=

=

L

bt
B
vho] A 2 el H

o

A 7]

R
[$}
Z]
ZS|
i
—

0}

3t

]_

<

9

3
ERCRE

R
L
hya
ar

e 4
5

Skt

=

=2]

=
2 5

=2}
3

L

o]
AA -

u}7 o}

sho] TlAHA

[¢
[}

a

A YarAle] Aot s

e

hya
ar

fo] A% vl

st

[

S

)

1 9

shite] o] & A (miE FH9] o

[

F

10{ }\01—

=

H
A

b
2 gaA e F2E A

=
=
7]

\

]

=

1

A 4
b
A=
= ARA Q)

s Kel
[e)

8

o

ato 21 7] A

o] )
7 (b) wAE

A7

=

(a) W] = ] AZolM FEH Akt

R
7] 9
(b) 7]

ol 7}

\
\

==
3
ar
R
L
hya
ar

o]

[0055]
[0056]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0075]

[0077]

ZIHSd 10-2022-0065358

olof B3] A|gel= AL ol

7] ARZEE OAA AgFRAld sk o] A|7]e] FIHE Hlwste] Wn] EE v YA E wEE 4
A= Aol

v s A=, A7 YL Faritolt,

A A=, A7l SAlYUlo)E(succinate), 3 FHo]E (pyruvate), HE] 2 (methionine), <&k (alanine),
FAZZ(sucrose), Frldlo]E(fumarate), =5FEF(glutamine), ©o}=3}ZH|o]E (aspartate), SFIA~

(glucose), =FEMC]E(glutamate) F =g ZH ol E(glycolate)d] EAZFL ¢ T4t W9} nHluwsle] gk

ERa BS Iy in =

wek, v RS A= (chollne) S5 F 2~ (glucose), TEX~(maltose), I ZZ(sucrose) E oA HO|E

(acetate)9] T ZFLS =2 Anj 9} vt Shapatel A SISk,

2 ool A FaEAA, Ui 2 Y A 9n] e dn) AlRoA zbolE Hole AEE ARG O
= =

3l MR 3w o Aate] HolHE i, o5 7|ute® sfo] M=
fabx] o] wim] B dlu] Al

fo -
4 W
o &

"

A7) oiE BAYE B oddgoa I WE 53 dgetA et dE B9, FAEEA(Principal
Component Analysis; PCA), ﬂix}% ¥ (Partial Least Analysis; PLS)¥} ¥4 (Discriminant Analysis;
DA)(PLS-DA), Hx FHAA<% F4(Orthogonal Partial Least Analysis; OPLS)¥} HE24(0PLS-DA) 5°l 7Fs

st} v A s 2 A 54./&1}%: A3 24 (0PLS-DA)S o] &3},

TAA o R SIMCA ZTRI:S o] &3] A HAAS A4 2 FAHEA(OPLS-DA)S F3Y3Fe] OPLS-DA 2~ 59

Z5E A8

wal, Aakx] gE BRdo wx HAEFS 98] leave-one-out cross validationS FToEHA WIZE
1S

(e}
=
(sensitivity), Eo|%(specificity) ¥ AE% (accuracy)S A&E71s3H o] A A ndo §34

EEET LY

B ool Sk EE A ] mi @n) AR WE FEo] Aol dAAIE wn Ex @Avel 4
AAE BEY F e vhele wAR ARG, olF olgst 4% nth A u AHE we A
AW RS PR, A4 A BEo A8+ ok

gge] 57}

¥ ool wu) wi @ule] QA EE ol ovtAS o gak|, DNA EAolvt EFEA glol, WMy Ei A
U O AR S SEWEE ol gte] Fulk wn] i @vjeld S wn) Ei @vjelAe] o g e
WG 5 ootk ¥ ouge molontAL, AA BE ol§dtel ANAT o] YW oo Ash: AAS
HET 5 gl A BT A48T £ gom, ol T #F AR AFAA FYs auAE A
Fuol 7eld + ot

% lat U 00 ) oAbl HNR 2HERS ReFEth, E b Fulal @vl ) diAbAle] IR 2
E

w2 wu) (3l @ Faab E2)o] sk 2-NR AFEDLS BelZrh((A) H-H COSY MR ~#EZ; (B) -
¥C HSQC MR ~FE).
w38 du)(shAlk W 22k E2)o] gk 2D-NMR AFEHS BelZ=rh((A) H-H COSY MR 2= EH; (B) H-

13

C HSQC NMR =9 EH),

T 43 Ak 2 =34 oo GAbx] B2 OPLS-DA 24 score plot (A) % leave-one-out cross validation

plot (B)& KXot}

% 5% Sy Tk dn YAakx] B OPLS-DA 22 score plot (A) ¥ leave-one-out cross validation
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[0083]

[0084]

ZIHSd 10-2022-0065358
plot (B)& HojEtt.

WS A7 G FAF g

o5, ¥ WP Axdo] oAste] wrt FAHoR APk, A owA B wEe wrh pAgoz A
Ba] 9% Aom, ¥ owge axe] ueh wye] Wl ofF AAeld] s AFHA erhs AL FAA
oA Bgel A4 7h Ao oA AHF Aolt

A Ao 1. NMR(Nuclear Magnetic Resonance)-7|4¥F =43 F=AF Win] & du] AR W] AR £4

2 dgaEe 9n) e dr)e] X (S 2 FEhE SEstax (9E AR Ul giibA] 2ol E
NMR(Nuclear Magnetic Resonance) 7|HFO. & &lo] B3} Th, =4k win] == dn] Alg9} S0k Oin] =
dul AlRE 3] ® 1o YERd X Ho A AakE S o

-

[% 1]
A24=Z7} =5 AF(=/4) A
v
AR A, 4
L &4, 3
S o P AT
A= AT
A= A
AL A
i e, 34
a4F FHAE T
A= AT
= A= g, 1Y, dA
A7 = a5
A A=
}E]!—jg_ (Sl o1
= 3 o}A
FHE s
= 3%
ST
o3 AR 2123
A=) =g oo}k
U/I—Eaﬂ o o O
gaL= FA= A5
A T A= A AF
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[0086]

[0088]

[0089]

[0091]

[0092]

[0093]

[0094]
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ApE2A (Jiamusi)

3} 1l (Haerbin)

2o Y S 21} @ (Huludao)
¥ (Nanyang)
& AlAF(Xinxiang)
4+ (Shangqiu)
=2 E}o] A §-(taizhou)
A2 % (Zaozhuang)
A= Hol(Linyi)
Ej ¢F(Taian)
AFA] A (changzhi)
SE (o)) %7} (Huanggang)
»F %3 (Nanchong)

NMR-S o]-&3t &(¥in] & &dn)) A £4& f8 dAe] gHoez, 2 AsE dAdadd 10 = 5 52

Fob Balste] Abgstgith. AlE 0.10ge 100% D0 (0.1 mM TSP) €& 1.5 nLE Y 1¥3F B
ﬂﬁw.wﬁﬂ}i%ﬂ$%<§%ﬁ%ﬂ@#@%ﬁ%045umwm*‘xlmﬂiﬁﬂﬂﬂﬂ.ﬁﬁﬁ(mo
pL)E NR FHo &A ZAsIAT. MR 578 Al AlLde] o] Fats 21& WAey] fste] Dol AHES
F3, 1 N NaODE #H7}sle] D09 pHE 602 ZASYTE. DO &uf <to] =
0.05% 3—- TSP [(trimethylsilyl)-propionic-2,2,3,3-d4 acid sodium salt]e WHEF=EF2ZA NR AvZA 4
X E (chemical shift)9] % 7] (calibration reference) > ZA A}-&3}% ).

=)
N
S
o
38
ofj
12
op
12
o
rﬂ
il
i

AAld 2. MR 7HE

B 252 NMR spectometeri= AVANCE 600 FT-NMR (600.13 MHz, BrukerA}) 71718 @83} tt. A8 F&E
& 208 K (25CoA =AsgtE. 1D H-NMRAIAE pulse sequenceZA] & HIAE AA7]E zqpr
presaturation pulse sequenceZ ©]&3}% 2™ relaxation delay+s 2%, 128 2704, 10,775.9 Hz9] spectral

widthE #&35tt.
AAd 3. 1D € 2D MRS &8 A4l EF (identification)
B 2252 Chenomx software program o] F-&%o] ¢l thAlA] library, HMDB web site &< o]&3std]

PAAIE 9] chemical shift( &), splitting pattern, integral, oA &% AKX %S matching AP =EZH, 3
Iab wn = dGu) Ajg o e oiAbAle] GRS st

T3k, Mestrenova software programs ©|-&3te] tALAIES] T valueE AAMste] HAE A o] &3} T},
O Ay, & la % 1bol YERd mEeF Zol, H-NMR (600 MHz) wAS Bl sheh ol g4l We(E 1la) ¥
HAv) (= 1b)ZFEH & 247019 AFA| (4-aminobutyrate, acetate, alanine, asparagine, aspartate, choline,

ethanol, fumarate, glucose, glutamate, glutamine, glycine, glycolate, isoleucine, leucine, malate,
methionine, pyruvate, succinate, sucrose, threonate, threonine, valine)”} AEHJx, A7 AEFH 3=

AR W) = ] U giALA] BEES 7] E 2] YERRIT.
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[0096]

[0097]
[0099]

[0101]

[0102]

[0103]

[0104]
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[% 2]
Compound Chemical shift (multiplicity, J value) Assignment method
4-Aminobutyrate 1.84-1.92 (m), 2.29 (t, J=7.4), 3.00 (t, J=7.2) 1D
Acetate 1.91 (s) 1D
Alanine 1.47(d, J=7.2) 1D
Asparagine 2.80-2.92(m), 2.88-3.00(m) 1D
Aspartate 2.80 (dd, J=17.4, 3.9) 1D, COSY
Choline 3.19 (s) 1D, HSQC
Ethanol 1.17 (t, J=7.2) 1D
Fumarate 6.51 (s) 1D
Glucose 4.63 (d, J=7.8), 5.22 (d, J=3.6) 1D, HSQC
Glutamate 2.00-2.10 (m) 1D, COSY
Glutamine 2.06-2.20 (m), 2.38-2.50 (m) 1D
Glycine 3.56 (s) 1D
Glycolate 3.95 (s) 1D
Isoleucine 0.92 (t, J=7.2), 1.00 (d, J=7.2) 1D, HSQC
Leucine 0.95 (t, J=6.2) 1D
Malate 4.33 (d, J=7.8) 1D, COSY
Maltose 5.39 (d, J=3.6) 1D, COSY, HSQC
Methionine 2.66 (t, J=7.8) 1D, COSY
Pyruvate 2.36 (s) 1D
Succinate 2.42 (s) 1D
Threonate 4.00 (d, J=2.4) 1D, HSQC
Threonine 1.31 (d, J=6.6) 1D, COSY
Valine 0.98 (d, J=6.9), 1.03 (d, J=6.6) 1D

T, FrlHow AR(ERA R F24 )0 e 2D NR 2HEDL FARS 9, 2 2L % 3o vekd

WQ@L%WMWiQ%%%me%WQWWE%LWE%MQWWE%W

m wﬂ

ol olar; H- C HSQC A~HEHS Za] . win)= = 679 UAMA(E 2b), @n= = 7709 tAA (= 3b)2
slolslo 24, 1D NMRO|A] 7&%% gALAE A4 49 FEdes 4S8l

2 AP aEL SIMCA softwareE ©]&3te] thgr 7 4S8 HAAISIY. E3H, dikA] #EE 95k #HA 9
2 2 o= modelS 37] Yl vhaksk dlolE A el &7 (normalization, scaling )< vluslgtt.

I Ay, =3 Fo YAkx] BES Y 49 OPLS-DA model 2 Ww]i= total area normalization, UV
scaling, 6 components; @&V standardized area normalization, UV scaling, 11 components@ X]A3%t =gl
o] AAFAet. =izt Fop4k Wu] £ el BeE Y% et normalization, scaling &7 wE OPLS-
DA =9 w7 A<= (parameter )= X 3o WERASIE.

T3, & 4a E 530 vl vlel o] AAE Fpow MHy® OPLS-DA R score plot AollA wWin| (%
4a) 2 Hu|(= 5a) BF =3} FAF AZo] predictive component 1S 7|Fo® FEEA TEHES 3

ATt

-
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[0106]

[0107]
[0109]

[0110]

[0112]

[0113]
[0115]

[0116]

[0117]

ZIHSd 10-2022-0065358

[E£ 3]

Group  Normalization Scaling Component Ry QY RY QY
No. method method number intercept  intercept
v

1 uv 2 0.396 0.060 0.028 -0.152
Standardized
" area B B ~ B B B
3 uv 6 0.727 0.582 0.113 -0.294
Total area
4 Par 7 0.721 0.572 0.112 -0.269
L]
1 N 11 0.882 0.799 0.188 -0.447
Standardized W
2 men Par 8 0.820 0.706  0.168 -0.334
3 uv 10 0.879 0.783 0.177 -0.441
Total area
4 Par 9 0.808 0.677 0.175 -0.366

UV. unit variance. Par. pareto

w3k, OPLS-DA E22] leave-one-out cross validation ¥ FIZ% (sensitivity), 5°|% (specificity) 2 A
3% (accuracy)E AFESGTh. s=ral S3RAF Win) i FHu) YAbA] FES 93 0PLS-DA 22 9] leave-one-

out cross validation "j7]¥<=(parameter)+= &}7] & 4o YeERHSATE.

23, = 4b B &= Sbol yERd mis} gho], syl b win) H= dv] ] el wule] - RighE,
Sol= 2 ASE7F 86.7%, 98.9%, H 97.1%°] & YERHIL(E 4b), AW B UHE, Sl #H AH3=r}

97.8%, 100.0%, L 98.9%] #& UEFATIH(E 5b).

Class Sensitivity % Specificity % Accuracy %
1l )
sk vs T 86.7 98.9 97.1
v
St vs T 97.8 100.0 98.9
TS, =y Tl fu e dr] 4k el rldske oAbl B E0S $8] VIP(Variable
Importance of Projection)E EA13}%

o Ay, Wuje] F$-, d7] F 50 deld ulkel o], VIP 1.0 o]4+el 117§ thAMA (succinate, pyruvate,
methionine, alanine, sucrose, fumarate, glutamine, aspartate, glucose, glutamate, glycolate)& H}°] 2
v SRR AAsla; Aol A, sty & 60l Ykl wkel o], VIP 1.0 ©]%+e] 57§ tiARA] (choline,
glucose, maltose, sucrose, acetate)E H}o|ewlA TR Z X3},

, 7] Aded i wwe] vpele vl o&) =t T W wWv) s dv)rh SEE ZeEs AAG

Sy
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[0118] [% 5]

No. Compounds VIP value
1 Succinate 1.554
2 Pyruvate 1.534
3 Methionine 1.482
4 Alanine 1.377
> Sucrose 1.369
6 Fumarate 1.320
7 Glutamine 1.277
8 Aspartate 1.237
9 Glucose 1.210
10 Glutamate 1.108
11 Glycolate 1.080
12 Threonine 0.998
13 Asparagine 0.984
14 4-Aminobutyrate 0.867
15 Valine 0.707
16 Maltose 0.637
17 Malate 0.560
18 Isoleucine 0.478
19 Glycine 0.428
20 Leucine 0.276
21 Ethanol 0.262
22 Choline 0.088
23 Acetate 0.063
24 Threonate 0.045

[0119]
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[0120]

[0121]

[0123]
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[xX 6]
No. Compounds VIP value
1 Choline 2.153
2 Glucose 2.120
3 Maltose 1.984
4 Sucrose 1.909
5 Acetate 1.163
6 Fumarate 0.925
7 Alanine 0.878
8 Ethanol 0.809
9 Glycine 0.720
10 Pyruvate 0.708
11 Glutamine 0.638
12 Threonate 0.631
13 4-Aminobutyrate 0.611
14 Succinate 0.608
15 Glutamate 0.593
16 Isoleucine 0.584
17 Methionine 0.408
18 Leucine 0.372
19 Malate 0.195
20 Threonine 0.152
21 Valine 0.132
22 Glycolate 0.078
23 Asparagine 0.040
24 Aspartate 0.006
Agdom, ¥ wge Fo A48 Wy m dAv) 944 8 oA ASS ASea B ARER 59
W, RS, FES el EE s PRE S ow, BF ) W EL an gy fEAAY £as o
= =ee € 7 e volerkA o] Aol & oz Atudy
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k1
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Glutamate, Malate

Pyruvate
. 4-Aminobutyrate Acetate Alanine ;
Succinate . Threanine Valine Isoleucine
Glutami 4-Aminobutyrate .
Gliitairing ‘[ utamineg o mate / Ethanol Leucine
Citrate X_‘ ”‘|Methlonlne / l'T'
r\_‘ M J& Pl N || N
WWMW I\.v”‘u'f"‘n"’\i\hw‘f“‘ww#”' Mwwwm‘j o NJ‘J\/M_NNW MM'\N
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 5] 10 09 08
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E91b
Pyruvate
Glutamate, Malate Glutamine Agetate ’|
Succinate I .
\ emiriobutyrate Gt | g Valine Isoleucine
Glutamine Methlonlne ! Alanine ‘ Etjjnol \\Leuinj

| 4-Aminobutyrate Threonlne
Cnrate |

W\w\ﬂl ww I \mw &Mwwwwmwmﬂ AN i

1.6 1.5 1.4 1.3 1 2 1,1 1 0 0.9 0.8

2.6 2.5 2.4 2.3 2 2 2,1 2 0 1.9 l.

8
?

e

Glucose, Maltose /

f 1
I |

Sucrose

) Aspartate, Malate
4-Aminobutyrate Aspartate

Asparagine h[‘ Methionine]

y]tose W cnraij

Chaline | 30 29 28 27 26

Sucrose Threonatg

'_A Threonate
Glycolat

T l T T L L T T T T ¥ T T Wl T ¥ T T T T L
4.5 44 43 42 41 40 389 38 37 3.6 35 34 33 32 31 30 29 28 27 26 25
<+—— Sugar region (glucose, sucrose, maltose) ———»

Sucrose

Fumarate

Glucose , Maltose

\f‘ Maltose

\

65 ‘é.s 64 63 62 61 56 55 54 53 52 51 47 6 45

Chemical shift (ppm)
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