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A7 12

NGAL 7 % 557 78 AZste AAE X8k, VEGF 8% 71E.
A7 13

A 1286 oM, F4 U NGAL 7% 2 ZFT 9, VEGF A 71E.
A7 14

A 1286 QoM F4 W) VEGF & oS8k, VEGF A% 71E.
A7 15

27 9, NGAL @ = B VEGE &l 38 AEse AAES Edehs, €9 ¢ 49 AdE TE.

A3 16

Al 1530 QJojA, =5 B9l A AN TFT 5, NGAL 9 A 3 9 VEGF 9wz ¢3S fHEsls, d9
= A3 Agg 7 E

AT 17

- Alghel el Ant dojupn | 2HAFAEZTEH AHEZE dito

A 158k QojA, A FF HIe IS4 F24A F%(myeloid proliferative neoplasm, MPN), HA4 ZF+A

WEH (acute myeloid leukemia, AML), = ©]8Al SF(myelodysplastic syndrome, MDS) T & AE

F<%(plasma cell neoplasm, PCN)91, ol F¢F A3 At 7|E.

A3 18

T 5 A AN EF: T ¢, NGAL vild =F 2 VEGF diE 5 SAste dAS xdste, o F

o Azl B, Ad e dF oo €3 JAHE AT Y

e 2%

7l & & of

2 oS =5 Fld A AS o] 83te] S ¥ NGAL 2 VEGFe] #H# Ao #3k Holt

I B

AP A3kl folow ol Fofete] WMAMIEE HAF FUsI dE FAoH, o9 YJonE At 74

QJ¥ ol fFEle B4 =F, vlolyx #E T oS 8AEo] At T, o] F #AAT o] FRbH

= g3 & wAY 98 AdA T SR AdAH vk, 43 22 dEH 2 S O AEY (RS

L JEstd Bxe vhE, dAs ) HE =S X AE ) RNAs, DNA 28]ar o]9] o] ¥ =4y 7o AL I3

stt}, Bold AESHY XRE, 719 DNA, RNA ¥ ©held 59 8l o) Fe IS5 g, oF, Ee X

X1 (theranosis)oll o]-&% = AAEA (biosignatures) S AT = S},

ASAE dojA day HxRe IR A4 (vasculogenesis)d &AW A (angiogenesis) ol <& A

Ho. 3P4 HAHL T2 o} E ol g o] A&, ENte] S, Ao A4 E A Ak &

Lo 3 Aqw WHEol X = FA ok, vhE | H A
o

= x4, olF B E3E Tkl ARE dito] APEE Ao w,
g diAe oF, 954 HZE (A, #HEY T, o HE (FuHd ws ), 934 F4 H3
(oleE48 T94sT 5), HZF o], HAA 2AAST FE HAke] o] Hrh (Folkman et al. J.
Biol. Chem. 267: 10931-10934 (1992); Klagsbrun et al. Annu. Rev. Physiol. 53:217-239 (1991); and
Garner A, Klintworth G K, Eds. 2nd Edition Marcel Dekker, NY, pp 1625-1710 (1994)).

0

l o

VEGF(Vascular endothelial growth factor)© o] AAFI IS zds= HxEAS 3y AAIAZE,
M E, gAY AFHE, d& WoAxe} dsrgsit. L {FolA VEGF = VEGF-A, B, C, D9} PIGF7}

_4_
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sl A Utk VEGRS] A& 7152 VEGF 4=&4|<) VEGFR1, VEGFRZ 2 VEGFR3S %3 wizlet}. VEGFRLS 770
o] Ig—frAF E= <l (immunoglobulin (Ig)-like domain) o= 4% AE] Z=w<l(extracellulardomain); =¥t
& Zvd(transmembrane domain); P AMXEU Zw|?l(a regulatory juxtamembrane domain, a intracellular
tyrosine kinase domain, several tyrosine residue) & FAEo] Qt}. VEGFE= ZH2 B4 $8Ad ZAgtslo]
S5l =d, oS o], VEGF-A &= VEGFR1 % VEGFR2ol Agtsle] It Uv] Axe A4, olF 2 AEo 2
A9 ke sl Y L Ao HgH ok, VEGF-B 2 PIGF & VEGFR1e] wiels oz ZAdtsle, o
WA A Bl lofAM VEGF-B o] ol thair= A7k AEEa vk, Wi, VEGRC ¢ -Di= VEGFR2

r

s}

9 VEGFR3ol Z3tslel Aoz HEF U Axe] A%, ols E Ao AAHA H3e 3 H=EH
P FAd Fad TS strh. VEGRY 93 LA o] AFWr ofvet A& Hold: Fag o
stS 3t} (Ferrara et al. Endocr. Rev. 18:4-25 (1997)). #H¢+, 9<F, A%er, w3get, WA, agja A&
A e theFst Tl A VEGEZE #hdd =of o] wE A, VEGRY Wdo] F2 dUSF dFE T4 &
ol Hausley. webA, VEGFel 2/4d& oJAlstAY VEGFe] A =&A¢1 VEGFR1 H+= VEGFR2¢] 7153 <A
do N T AFE AAAY dolE A= A7t e M= 9.

rot
r&:l

, 3= AgEuA A3 27U (Neutrophil gelatinase-associated lipocalin, NGAL)E Q7 &%
(neutrophil)®] PO ZHE FeEHo] 1 Ao FAE ddid=z AL, 53] 579 239 2 345
g o] Airfe|EA|~S] dlo] == shEad ubePold Y w, Ao iE wEHE sFT E4s)
FAZA FAEAAG. T wlFoll Azte] FF T dA AlSolA NGALS e X9 FAHL A7 |,
53] Btegol 7ol 9% dFS o3 Avke e YEhlle slo® "ojHrd (Venge, 2000; M= 53] A
6,136,526%; PCT &9 #IW095/29404%). NGALS> &ZF7- 2274 (NL; QI =37 EZde Afde
HNL), 21729 2 (LCN2), 25 kDa &3} 2-mloja e el #Ad bl (YPEA) EE 24P3 (vp$-20) )0
2E dex gov, YENAM NGALY FHA7F neu (HER2/c-erbB-2) ¥t A+ (Stoesz®t Gould, 1995)cll
o8] AR FadelA 2] HEEY] wiEe], neu ¥ ZEZY (NRL)LZE X FHHo] ghth, NGALS t}d &)
Myt PogRE 3 WA EeE 25 kDa G AR (Triebel 5, 1992; Kjeldsen 5, 1993), ol&7tuZ
Skt o|EkA HEy o e kA RES At NGALS =3 71d <4 vz BEEEs 9 (MUP-9,

matrix metalloproteinase 9) ¥ A EUA BEE EglE 92 kDa €17+ 35T g IV ZFAUAS 23t

o], GFAZA AE7bse 115 kDao] HFAE Fd3hAY (Monier 5, 2000; Yan 5, 2001) o|ZFA|=ZA] 2
7}s3k 125kDae] BEAE dAA3tt (Yan 5, 2001). ol EohAl= Ay, whagol Ao 2 fHbeke

= odwm X Mo w
shat= Z+E oF skato] AuWoA Eelw it NGALS A% < 3= Aow oy
o, HT 5o HME FAE 9% d(iron)-HH&A FAAe] Ao #ostar o} A &g

g W2y e W$5te] v 2oL HdHEE oz vERn k. T3, NGAL v 2

g 7Ad e 9 A As sl Hrke 8 i, MEAE

(inflammation), 7+<d(infection), WS ¥FS-(immune response)®} & thoFslk #4o] st X HW-H2
2}, o}t ¥ 72l (adipokine) ] 3+ U] (family)Z 1A= AU},

w59 1§
EL R

© e B4 NGAL = F4 e Aleshs Aold.

&
A
kA
rr
2,
o
=)
s

of Za3 ARE Alges WS Aw

B2 HE 8
A7 BAE

4
3=, NGAL 5 F

Al
i
e
ot

ol
o
rr
2
tlo

o, ¥ wye AEYH ARoA VEGF Fv % EFT T
W
H



10-2022-0001234

[}

=

=

H

0
=)

, NGAL A3 7]

L
o

515

[0013]
[0014]

, VEGF A= 7]

CES

3}
=]

3L
s Y

A A&

S

Ay

[0015]

Wy £

[0016]
[0017]
[0018]

I

Aol A,

A

Ll

=
| A

¥

WE el A e
ulA g wgelu Almt )AL, of

g Al A

a7 Fadd= &2

[<)

=N

[

It

p

L

olt}.
W}, b

A =]

ju
-

3]

il

Y=

EEAS

L

L

=1
=

g A Aol

Wee Bt W Aor & Aot

A=k

EERE

w5

FAo A NGAL (A) 2 VEGF (B)®] &< ek

oju 2 ApgET.

& ek,

£-o] (terminology)

9
)

.

L

L

7

P A g

ups}

k],

L

.

3

35

|

st7] 9

o
B oohge] AES

gA Al A AR5

A

i

)

=]

wigs 44
i

o @ 7

TC

a-
B

[0019]
[0020]
[0021]
[0022]
[0023]

o)

2]

A AlJol A VEGF(Vascular endothelial growth factor)

1

o

o

e AR

-

=]
=

[0025]
[0026]
[0027]



10-2022-0001234

to] VEGF

o

ol

=

=

H

i

3ol il

]

1

F 58 8

flk_ + X3
5 LHX| 30; & X; = 30 LHX| 60

x 25T

0.15 LHX

doflol A, A

7101, X,

T84 2
NGAL = X, x VEGF + X
Ab
o
.;L

[e)

[0028]
[0029]
[0030]
[0031]

A

oV

X

30 WX 60

25 LHX| 30; % X,

0.15 WHX[ 2; X,

il

Eofoll A, A

Z|0lM, X,
g

o

VEGF = (NGAL - X5 - X, x &7 )/ X4
Al

[e)

[0032]
[0033]

viel

X

el
NR
A=

of
<0

™
X

N
I
B
,ZT.:
!
7K

-

ﬂo
A
I
B

,ZT.:
vl
o]

viel

S
_mr-

I

[0034]

o

o
el
™
)
—_
o

o

o (bone marrow

[0035]

o7
el
Eo
%0
o]

—_
o

supernatant)" o2 E&¥o] A}

3t

=, NGAL A3 7] Eo

sts

ST
X

et

[0036]

wK
Np

[0037]

t=, VEGF A% 71Ed

sts

ST
X

W NGAL

[e]
[e]

[0038]
[0039]

=K
Np

[0040]

Oo]:

el

I}
=l

=
S

H

o1 vin

-
X

=1}
=

] =] AML, MDS, PCN

w3

VEGF &

=

=i}
NGAL & o=

Y] NGAL

>~
T,

F(myeloid proliferative neoplasm, MPN), &4 =4

[e}
A FZ < (myelodysplastic syndrome, MDS) T &4 A

ol
ol
T

)
eN

[

[¢]

ol A

ol

% ol
=

=
(plasma cell neoplasm, PCN)Y 4 lt}.

B
TN, d
H (acute myeloid leukemia, AML),

TEelell A,
Tl A,

o
o]
=4
[}
=4
[}
=4

[0041]
[0042]
[0043]
[0044]
[0045]
[0046]

™
)
w
it
jan

A

o
Ho

il

o

i



[0047]

[0049]

[0051]

[0052]

SIHS31 10-2022-0001234

Hodbgo | ALgE fo] "Au'e B4 HW = Ao did 3k A9 A (susceptibility)S #HA 3=
72, 8 AR EA A e 23S dA4 AT JdEA RS #AAGE A, S 29 e Al A9 3
AA 9] o F(prognosis) (W], FA-Hold = HolAd o Fule 54, &4 dA 2A =& X5 g &
o] " g dAg, A5 Al s HARE AT
9
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CREBRE S REES

ol FF IS I+ dA HAE 2 73WY BAEZHE ZF(bone marrow, BM) S0 A
(aspirate supernatants)< SHatFTt. A7) 7389 5L AA BA7|F (WHO) A 7|Fo] 71wrsle], &
T = 2 dgsts dEd ugl F4 F214 F%(myeloid proliferative neoplasm, MPN; n=23), 54 =%
4 ME Y (acute myeloid leukemia, AML; n=13), =5 ©]8A FF < (myelodysplastic syndrome, MDS; n=
2 AE F%(plasma cell neoplasm, PCN; n= ll)oi Q‘iili‘r. A7V A 2T B} (n=ld)E =5
(bone marrow involvement)o] fI& HEZF A (n=12) Et sy oA FUdo] e A
(normocellular marrow)?l Ro= 2lH A} (n=2)5 233}, 7] 7389 IAE F oMFE 744,

T B 954 Aol e AHY. Y] BAERFE =7 FQA AAAE FHEe] 2399 X g=E 108 3
dAEE & ogd tloldl HEZ ofHEAS XF 0}~ BD Vacutainer® plastic tubes (Becton Dickinson,
Franklin, NJ, USA°l ¥ -80Co] m¥sllct. Fgh, Sxp5e] 7] A5 SASHA deoly 9 sraanl, o
HF(WBC) &, &7 R dav + 4 CRP(C—reactlve protein) 9} 2 N W4 (parameter)E AL <
8 712 49, CKD-EPI(Chronic Kidney Disease Epidemiology Collaboration equation)Z o]-&3}
o] eGFR (estimated glomerular filtration rate)s A4S, 7] FAEZHE #=X3 dHolHE & WHT
g tolE] (A W)Y AL Pearson's 7tol-AlF AAS FHeR 1, A volEH Y A$ Kruskal-Wallis H-
AZE T8t 25 ko] FAA AkelE Hrista oldl tig A= ebr] & 1ol Z]ASITE. L Ay, 971¢]

( WEE G A7) vhEUTh ) 7E A7) 519 L HdA BAIA SR foldk ApolE yERT.
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# 1

MPNT AML MDS PCN Controlf p-value*

(n=23) (n=13) (n=12) (n=11) (n=14)
Age 51 53 70 71 61 0.031

(39.63) 42,73) (38, 80) (39, 78) (44.71)
Gender 12 males 11 males 5 males 7 males 12 males 0.057

11 females 2 females 7 females 4 females 2 females

124 78 87 98 134 <0.0001
Hb (g/L)

(105, 146) (60, 84) (68, 95) (87, 121) (119, 151)

16.84 3.7 2.46 5.19 6.66 <0.0001
WBC count [median

(10.29, (1.89, (1.42, 3.60) (4.46, 6.64) (4.59, 7.86)
(range)] (109/L)

106.17) 13.74)
Neutrophil count 14.23 043 0.91 3.19 4.10 <0.0001
[median (range)] (7.37, (0.21, 1.71) (0.49. 1.43) (2.02,4.42) (2.80, 4.56)
(109/L) 67.95)
Platelet count 634 34 75 194 301 <0.0001
(109/L) (404, 836) (24, 124) (29, 133) (122, 200) (237, 319)

0.100 8.320 0.649 0.165 0.140 =0.0001

RP (mg/dL) (0.030, (0.685, (0.291, (0.083, (0.070,

0.460) 12.820) 1.593) 0.815) 0.176)

91.85 86.74 85.30 67.18 92.62 0.012
eGFR|

(72.26, (68.77. (54.80, (32.39, (85.63,
(mL/min/1.73 m2)

112.41) 97.35) 101.88) 88.91) 108.81)

973.36 1181.88 800.33 1190.01 1080.90 0.391
sRAGE (pg/mL)§ (677.58. (859.61, (618.40, (664.56, (888.67,

1204.59) 1463.91) 1151.06) 1677.85) 1324.54)

681.67 135.14 88.58 349.91 184.30 <0.0001
VEGF (pg/mL)§ (262.15, (106.74, (69.30, (204.86, (116.68,

1502.33) 222.02) 144.77) 399.98) 271.23)

487.55 10.85 26.93 93.10 185.78 <0.0001
NGAL (ng/mL)§ (241.15, (7.95, (15.84, (61.65, (144.20,

1020.70) 40.90) 60.53) 125.70) 262.98)

x2Fo]: ET, essential thrombocythemia; Hb, hemoglobin; MPN-U, MPN-unclassifiable; NGAL, neutrophil
gelatinase—associated lipocalin; PMF, primary myelofibrosis; PV- polycythemia vera; 2 sRAGE, soluble
receptor for advanced glycation end-products.

AA e 2. NGAL ¥ VEGFS] 2% HEA

2-1. NGAL 98 W HA

A7) AA o 19 S5 RRE SR BN 529 A Aol A NGAL(neutrophil gelatinase-associated lipocalin)
F=5 geslr] 9&l, Cobas 8000 A53} Z#ZE (Roche Diagnostics, Rotkreuz, Switzerland)ollA A}-&¥+&
NGAL particle-enhanced turbidimetric ®®#4] 7]E (BioPorto Diagnostics, Gentofte, Denmark)E ©]-&3}o]
He FA4S FYsith. B AA N ARE AsHA &%, s AREE AR (3 pl) 2 R #HH (150
ul)e] 5 Aol F WAYA dEH (50 pl)e 5 & QlFFHlo]de® AP NGAL w5+ T4
% (0-3,000 ng/mL)e] BA AWE o]&sle] FHlE HA FHE 7|Wew FFL WHSEFE AAEJT. &
-3 AE (W] Alg (CV) ] 0.5-1.7%2) Wb, ¥4-7 - 0.7-2.8%% . A7) #2412 23] jhEs
Ao, olE Hitslsle] AIE ==5H%T. 1.ﬁ4 AML 2 MDS9] NGAL ==& MPN ¥ tjzTHu EAHCS
2 9o Ao yelgton, PON9 NGAL 432 MPNET BAH o2 vhe Aoz Yelyt (= 1A).
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A7 AA 19 SAEERE F£-3 BM F¢l A Ho A VEGF(Vascular endothelial growth factor)® &
S #eldlr] ¢Jél, Luminex assay human XL cytokine discovery base kit (R& systems, Minneapolis,
Minnesota, USA)E Abg3lsdtl. FAK oz, A& F9 VEGFE vl g nlo]g 22} Abo] ¥ % VEGF-E0] %
gAZ xFstar, HH VEGFE v ews) Aol AFAZATE. 100 uL Wash Buffer® 33 A2 & 5, nlo]a=z

AAE ~EReH| -y Fo| 2] EY AFA | E(Streptavidin-PE) 2} l5wlo] At 100 pL Wash Buffer® 3
3 AHE H, vlolARJAAS o] ARFAIZIAL Luminex® MAGPIX® 241712 EA &ttt F5 A ut
2y 4 24 Hee 6 WA 4422 pg/mLelen], #A-UIE AEE (CV)& 1.6-3.5%%0 ®kH, #4-31 Xé PR
13.0-15. 1% vk, 7] &A1 23] wHREHAoH | o5 Hirslete] ARE EEFeivt. 1 AR, 4 Fo ofy
F93 2ot Alololle BAHOR o 3 Aolrt glglen, AML 2 MDSe] VEGF F5& MPNEU SA o=
Wokar, MDSQ] VEGF =32 PONEUF A o= vhe Ao et (= 1B).

AAle] 3. BM AR 34 Hjo] mE B A R AIAH HAF

2t Azl tidk NGAL 2 VEGFe] g4 Ald 2 X34 A (recovery and linearity tests)S 33},
TAAH o2 turbidimetric immunoassay kit (BioPorto Diagnostics, Denmark) = Cobas 8000 platform
(Roche Diagnostics, Switzerland)Z ©]-&3F BM A ool NGALS] A A EE 34 Ald Adrt —’FS— 7}
S A9 vl e Aew dethth. FAFoR, 35 A2 3709 B AH N Am7F AREHAeH, A W
A, F oA L A HA A2 AL %Recovery (1:1), %Recovery (1:2), %Recovery (1:4), Z %Recovery
(1:8)7F Z+7t 98.25%, 99.60%, 103.96% 2 108.44%; Zt7} 85.08%, 103.06%, 105.71% % 110.12%; % Z+7t
104.42%, 96.91%, 95.07% 2 90.94%= eE}stic).

w3k, VEGFS] 49, %Recovery 98.66%% UElStow, M3 HF AI= %Recovery (1:2), %Recovery (1:4)
9 %Recovery (1:8)7} ZHZ; 98.60%, 97.89% 2 103.00%=2 “ebwtvh. FAlH oz, 35 Ag> 3709 BM A
A&7 AMgERdon A WA, F oA 2 oA Al A9l H$- %Recovery (1:1), %Recovery (1:2),
%Recovery (1:4), = %Recovery (1:8)7} Z}ZF 106.00%, 94.37%, 109.02% 2 111.51%; Z+Z+ 77.52%, 83.42%,
87.28% X 92.95%; L Z}Z} 99.26%, 87.78%, 100.89% L 91.45%%= YEFSTF. 2702 BM Y A5 A, 3
F A" A7t 58 Jhsd 19 el Eolzkoy, e B AN A8 Ag, 1:2, 114 B 1182 IAME F
S-olwk 3l AE AUt 58 Jhsd 19l el &3St

whebA, BM A e ARE 1 22 4 EAY.

AAe] 4. NGALF} 583 §5 A8 € 334 24

NGALY} £ 83 #AAES Hol= Y WHEE 27] s, NGALZ VEGF, sRAGE(soluble receptor for advanced
glycation end-products) ¥ T2 Ny S5 7ho] o I B4S Fd3vt. o A7, BM NGAL F<
of a3 571 dF MFE AET 5 ATt (3 2) (p<0.05). ©] F, o|& 57kA W gk v 7] &
Aol FyFdon (& 3), 24 2 /Mo 5HHA M VEGF 9@ &5 Frko] @ktl (p-value <0.0001). o]oi
e v 39 mde 3br] 48k 13 g

84 1

BM NGAL = 0.075 X VEGF + 17.473 X neutrophil count + 45.213
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* 2
Clinical parameters R2 p-value
Age 0.098 0.0071
Gender 0.012 0.356
Hb (gL) 0.038 0.097
WBC count (109/L) 0.549 0.0007
Neutrophil count (109/L) 0.778 0.0007
Platelet count (109/L) 0.067 0.0271
CRP (mg/dL) 0.025 0.191
eGFRT (mL/min/1.73 m2) 0.034 0.120
SRAGE (pg/mL) 0.006 0.501
VEGF (pg/mL) 0.168 0.000F
o4 (p<0.05); =
2oz Ak,
X 3
Coefficient (95% CI) t-value p-value Adjusted R2
Constant 45213 1.284 0.204 0.785
(-25.044~ 115.470)
VEGF 0075 2.095 0.0407
(0.004~0.147)
Neutrophil 17.473 14.464 <0.00011
count (15.063~19.882)

943 (p<0.05).
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