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(57) Abstract: The present invention relates to a human serum N-sugar chain map, a human serum N-sugar chain library, and a
method for testing a serum sample using the same. As a result of isolating and analyzing sugar chains from more than 200 serum
samples from normal subjects and patients, 18 basic sugar chains were identitied that were found in 100% of both normal subjects
and patients. The presence of these 18 types of basic sugar chains can be used to verify that there is no problem in the process of col -
lection and treatment of a human serum sample. In addition, the present inventors demonstrated that although the N-sugar chains of
human serum protein have a great number of theoretically possible sugar chain types, only the structures as illustrated in figs. 3a, 3b,
and 3¢ exist for the actual N-sugar chains. Furthermore, by determining the percentage of appearance of the N-sugar chains of exist-
ing structures, the present inventors demonstrated that the N-sugar chains having a low probability of appearance can be used as
markers for a particular disease.
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(Hex)s(HexNAc),(Fuc), o] &2 @59 4 A kgl 1485.5,
(Hex);(HexNAc)s ©] 4] @ &9 A4 A3k 1542.6,
(Hex),(HexNAc)s ©] 4] @ 52 A4 A3k 1704.6,
(Hex),(HexNAc), o] &4 59 A4 AeFat 1298.45 2

—

j9

(Hex)s(HexNAc),(Fuc), o] &% @59 U4 AeFal 1485.59 N-Ta &= 43+

A o} vlatste] B Aol M 40% o4 ¥ & FEE AP 5o
Shi= 1ZF H A 75 vhA (intensity marker) E A 5§

S By 2 A

(Hex)s(HexNAc),(Fuc), o] 4] @+ 59914 A&kl 1809.6,

(Hex)s(HexNAc)s(NeuAc), ©] &4 @59 A AeFgh 22958 2
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(Hex)s(HexNAc)s(NeuAc), ©] &4 T & A A 5E4L 2608.99] N-T 2+
At A F ek H|alsto] Bt Al Rl A 30% o] ahe] W “254_ &

5o =2 shi= A1 FAY A5 vhA (intensity marker)E Al & $HC-

r ]
N
g
i
(o3
o
S
o
offt
02,
1o
N
1>
O
\1
N
o)
_|>i
é
A
)
O]
ok
k)

£§4m ks 398 A e

AN 2: 54F o] RIEN-ZF3 £
= 2uke 2] 5 v d 2241 E] 5 (Flavobacterium meningosepticum) -2 PNGase
F (peptide N-glycosidase F; 500,000 unit/m¢)& New England BioLabs (Ipswich,
MAOIA FQ3hgich, oS o g3te] Eefolzh vl A 2 Yela]
&l 71 Aol 18 A 50 ol A& A3 59 (pH 7.5, 100 mM F FH4t
SHEH, 5 mM DTT)o] &3 417] 3, 3= Fol 24k 7hdsho] e
%@Mﬁﬂ«g%%HNﬁszAPMhmmuMMMQEﬂ4ﬁi%ﬁ%
36 °C x| A 1641 1E & F vl &5} Sl T
3718 1] 400 uf o BHE & 7hshe] ekel o} A S 2 |
-45 °Col| A 60 ¥-1F T A S F 4 °Coll A - 14,400 rppm O 2
2

A2 g2

205-7F AR e T ZF Al Bt} 400 w09 e S H Sk, A o] 23t
o ¥h&-& e 3] A Z T

aF A g 1 ] B& et A akkEte] AAE e ) 3
A8 5 &gt

AA A 3: 23] A A

PNGase F& ¥ 2] ¥ 24 stf- A 55 S ¢ ¥k A& 7FE ] %] SPE
(GCC-SPE; &%12 150 mg, 7}E 2] %] 3] 4 m0) = A A3+ o}, GCC SPE
F+E 8] X = Alltech (Deerfield, IL)o| A =8} t}. Aol &4 FIEZ A&
ZEomlE A FHSA0.1% EYEF izMGmoﬂom%wm

ol Evo] ER (ACN) 6 mME A 2 3F 3 Al 2429 6 meE A H 3kl t). 24
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[121]
[122]
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36 AR GOC AHE P Aol Wil A=A 3o el 2 |
nd/min®] £E2 F#Fo] 95 AAGAT. G = 10% (viv) oA EYO| EE,
20% (vIv) oA EYo| EE 2 40% (viv) oFA| EY o] EE I} 0.05% (viv) TFAR
AR S2A AT 4 B8 54 6r0] QA kg2 Az A A
WR5e AnAel A e SR,

AN A 4: AFEH

Ak ~AEF L2 70 HE& ko] A4 o] 2kE HiResMALDI (IonSped
Corporation) & 9] % A 2= 3}= FT-ICR MS (Fourier transform-ion cyclotron
resonance mass spectrometer) ¢l 7] =% 1. HiResMALDI= «é_/: Nd:YAG
Al o] A (355 m)E 251t} DHB (2,5-Dihycrosy-benzoic acid)«& =& &2
A o] Wl 225 (50% ACNHLO0 Hell 0.05 me/ut) 2 AF8-# STk S 2.2
AL Hal 0.6 ] S8]ald &olo] MALDI Z &2 H ol 2-8¥ 31 1]

gt Ee A glS A AT AR T2 F MS 49
A8tk FARE EA1S 918 0.3 109 0.01 M NaClS vl E ¥ 224 o) 4
2= 7He A2 ALl slale FLd Al 5 Az A 2 488l

GCC-SPE &9t =49 Al ¥& =, 10% ACN ¥-&,20% ACN & 2 40% ACN

W82 77 MALDI-FT-ICR 2 -4 8to] ~H Efl S 7] 53819t} G &2 &
=Aol mhet 823 9lar, 1 A9 A F A= 10% 2 20% ACN -8 o A
X ¥ 9 a1, AHA T A= 20% 2 40% ACN H-8 ol A g1 ¥ Qic), A ek

2 E 5 EH Ast AL o] 2 2 EE e A7 FA B A o
o] A& H Az /] Yl AR S4B Aol A ¥ gy ‘Eiv} zk
Algol el vl 7j o] ~FEGo] =HE AT =, FA B A= 10% R 20%
ACN %38 71831 $4 B A= 20% 2 40% ACNl"%ﬁ S AUt

AAld 5: 2HER do]El A e

ABo A w25 A A 7] 8l 6 SN EdFEES o] &3kl 2 EH S
Omega 8 A~ E 9|0 (IonSpec) & B ~FH Edof] EAjsl= oA 7o) &z
FetolZk w)| ~E o] &ato] oA AlLlsei Tt ZF AF E & F o] &% (total
ion abundance) 2.2 3% +3}8} 3t}

AA 4 6: a2 uA ALY
ok Shxkat(17]: 219, 27]: 14, 37]: 524, 471'13133),21 ek o A 2T
487 2 LMP+* (Low malignancy Patient) 5078 o] th3}lo] 2 P AR E ¢ 2 A] 4

=1
AAE o] Eato] Ao 2~49f fo], A AR N-FH & el e o] &
Ak A& A A o 59F o], AHER] H o B
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471 A o 62] AT o} ot 2,

23} 1 kel B34 Gyel By e
G4 Wel 2 abeli 49 92 5 1o] JEhilnh o Wi e Alw 24
Haskehal £ 58 Eo|7] s AUH AT B IYAES g A
O-F Rt AW o F5p] Wil NG S HEeh ek NGl £

20 913 0] A0 e n A0 R $el @ ok B A
whld a9l W] 2 AAZEE 2 Yol N-FHE T2 A &
FHES A 55T vhe S0 B &fol ¥ ¥ AT (0.05% TFAS
F3F3E= 10,20 3 40% ot Evo] EY g2 Al 7] ] & oA &% T4
Z%=52 MALDI-FTICR MSE o] &30 A7 41813t ol g o=
2 Faffol] olste] Faf Azt A = AL 34%‘ T AT gt I
A2 g AgS e 225 T F = CID
(collision-induced dissociation) H=+= IRMPD (Infrared multlphoton dissociation) =
o] &3t ] A& o= glsgitt

100 71 &l W] 4] of o)A Aok sk} D (171-217; 271-149; 37]-521;
47]-139), 48 7l o] 117g o] A e A 50 7] v obAd A Al (Low
malignancy potential; "LMP") A% 212 A& E 3151 GOG Al 2 & 34
A Aol o] &3kl & 20 T4 A, vol, dA AR £2H T
Ayttt BE Al 5= 7w 5 W2 (pathology following surgery) =
ghol 319 .

G R A ol 2HA BEelA 10,20 B 40% SPE -8 o] Aok 3 A
Frol N-F A NEAH A AAED L K 1549 Pk N-FHES
E g7k 2 70 (Man,GleNAc,) 2 H-F 2F 7] ¥] o] FTICR MS (Fourier transform

% A2 5 9191ek o]

’

)

ofl

F

L

-~

T 1
-

—H

ion cyclotron resonance mass spectroscopy)©ll 4] A4 ghet 2 &g A
EHE FHREN-GHEY] 4 72N Rt d SRS AT ES G
A, FU B FHES B = A 10% ACN 2 E-] o M, F &2
- ARk 3 B o ATk Tl 2 AT g A= Al
(NeuAc)S 23H381= M4 28] 1952 &4 B E29] 40% ACN - o) A
AT 20% ACN 282 T3F A3 7o M T4 Z 4 Sdades
E?"J}E}. whekA, Oob‘é R A 2 o] FEAAAA A H A T4
A &= mpgkrpA] o o}, ek A, 10%0 A 40%
g Pq 7}‘347‘1 DFJH 717k F b diak of e} G Ab s Fohste) a9
TZ Hoistslr] Al A4 Al gl e vl Heol A A ER] S 5453
SPE-GCG & oA &3] #¢]&= &= 159] Boll &.oFallt). o]el g 2oz
A5 80 7l o] ] I 5] FlE A
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A7 2: AF A EH £32 77
e A% e 2 EY Yo EAEhs N-F 2 ol A BAZE AT
(< 5ppm). 28 AT B HE o]229] 3 AE-2 ulo] QulA k7o) uj-g-
S 83|, o] = A5 E AEo] AA| A EY S 25 ALke A o 5= ol
i =ol ot A& A4S A ] Bh7] fef LYol Al R ) E F]lekr] @,
=7 ]'4] ND]—JH/] 01:'1/] ‘J’]ie

o] g3sto] A ~AEF ] tgk FAAYE T3S o & Eo] FY

A &3t 5 714 (biantennary) N- 3 (NB1)$} o] 5 A &3} F 714
(biantennary) N-% 2} (NB2)¢} -2 533 + 71| (biantennary) =& 31 &2
23 eFekrle]l E A WS A A E QT (Morelle, W. et al., Glycobiology
2006(16), 281-293). o] &1 &k 9] A7} gl o B H/H= A8 #4871 2 e ] A
%S YeEbdY FE T 2l B0l o] &= W= 3K 60l

YERH AT 3HAH(96 cases) 9} T = (48cases) A &0l T gk 7|8 =71 o]

R AW Ak, o Ao mrz 1485.5299] @A &4 (3Hex:4HexNAc:1Fuc) ¥ =1 3= 3] =
Hj <& 2} 37449] Ao s Vet y] fal A SRS (5 16A). A =l &
g 252 19870 9] GOG Al 5 (100 7H 2] $HA} Al =, 50 7H 9] st oA hA) =
G 3 AR 248 71 A R AIR)E ATE AEE 2, 1947
(96 $h2} Al 52, 50 Sh o] A E A Sk Sk Al 248 Tl o] At

A g) A =mREO R o] 8] ulo] e wpr| A& st vl 71 A 22 FEH
B2 9 AE F 9 A7FGEo] ofH e} lElo] =91 o] f-2 F A k] ol o] &

Hl} A = A e}

& @_/\] Oﬂ o 1 HEE = 2HAEG] A S F o] 27 o) of sl $ate
iz ko] S A4 A1 vl E 9 &l e AT s W}—:fl kol A
A E ] o] A A A Q1 ZFo] = T3] 2] Box-Whiskers plotel] 2|8l A= 4= T},
AHEA, GCC20% H-G oA LR FHe 29 2= 116 Boﬂ
RAE A} vlol enpA e tisl] Wk, F 7HA 8§ 9 v -5, Hl 5 a7
(frequency marker) ¥ 7% v}# (intensity marker) @ 242+ A€ 4= Qi) HI %
apA ol A=, WA th 2t 3k} A ol A 2 Gl 3 0] EA T R
ALtE ATt 3£ 39 Yl 7R A R Al 7S] AR DLJH*E Fgkeh= A3 N
FHE2 N mA R ZR1IH T o] 52 2 [Hex]s [HexNAc]; s[NeuAcly,
2 o] F o)X 5 7}A] (biantennary) == M| 7FA](triantennary) & 3/3} o] B 2] =8
N-Z Eolth SuFA %, ZA 4] G4 npAE gk &= 1790 VER vhef o]
TEASRE AR fdo] A

At H 2t Bl A 90% o) EA e 3 A5 "/Hf‘ﬂ’ﬂ% %
npA 2 o] 7S Al ekt o8 el F4 (10% 2 20% 2ol A
T 7N AL B3l (40% HE el EANE EFek= A 7)o N-| ol ol A

5=}

) R
i)
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AR 2 7] RIS (R 4). 7 A AldEtE ), G A 3k
37FA] N-" 3] (NT-1, m/z 2295.812) 2 o] 5 A &3}¥ M| 7}A] (triantennary) N- 2]
(NT-2, m/7 2608.890)2] A3 ~HEY NG 5= 2474 BE 2y ¢
(171~471)E &l sk Al el A astglth, 4 94 T Sl 2 shd
7FA] (biantennary) N-% 4| (NBF1, m/z 1809.640)= 5 3/3}o] Hg] = 3 <]
st v A=Y A ATt FobekE v, Sxfatell A Akl
A FA v e =4 = ' e dAE AW er] fdl =17
LA E A BE B v E ~174Ol WIS mpo] Hoi= A5 w7 o upel] o
glol M= At gy o] v dwtA o= 17 l Fi mh o] S 4] HEi=
HIL mpr o] E4] T4 Tl o] 7k skt oll A dubA o=y um, dbad
A A L) Faf ol F s shalatoll A A é‘lﬂlﬂr

S 4 GAE 271 9 (Sl)oﬂ/\i LA (SHE S AT E 5 w9
= 7T (5 18). ©] 5<% [Hex]su[HexNAcl; s[Fucly 2 ©]Fo] %1 43 4]
& N-Z4 (NB)o|t}. o] 2 §F A o= Ao ghxfoll A 4 3} o] W7}
o] &g Fate] ALHIL A& BolErh webA, A viA 24 Jd =
Aol & & ALY |55 dSeh=d o] &2 4= Al

23 4. G2 ot A H] G4 oA 23] W
Ao FAY A A AR 5070 A T2 AE G ES

7} 7} T 2 gz v wek ok S FA L v ob A Al e F Y -
o We B s s & sxp el t 2t o] Tk 9AE BolEr R 9
& At LMP & St - Esh=t) o] 8 47 QLo vhi, v d =
a3 LMP & $at& -8 sk=t) o] &€ 4 Atk LMP WA qhe] A 4 <4
A= 47 o] W15 mb7| 9 57) 9] ZF 5 wpA Q1] 38 5l YeR AT A Al Bt
(BHA T, 2 L LMPH) 2] A NI (9 A= T4l 9IS A 5] 98l
H| a3} 3 T

[Hex]s s[HexNAc]s s[Fuc]y = Ol‘%:’—om dl 7R e] Het/atol He] = & N-#f 7}
WIS apA R GRIE AT o] 52 gt 3hAfel A = Wol EA8HA T (82.8% <
f(p) <94.3%). WFH, th 22 50% Y 7 (27.9% < f(N) < 48.8%) ] %t}
T FAE, S oA F A E Fke] M (51.1% < f(L) < 80.0%)+= SHA}- 3}
tzate] Stol it AAAY S At o ® I EA SgRT e
WPA S HEFTE A 7] 7w of A A ke Ak mpa R
AAE AT o] &2 Al MY Al 7HA] 538 (tri-antennary complex) (NT: mi/z
2028.7, NT1: m/z 2295.8, NT1F: m/z 2441.9), 3}1}2] U] 7}#] 53+
(tetra-antennary complex) (NTel: m/z 2660.0), “12] 3L ahv}o] 533 2 (m/z
1542.6)°]1t}. o] & 5 A 7] 2l (m/z 1542.6,2028.7 2 2295.8)+= A} 2
LMP w021 a2 783 7 Ao, 9HA NTIF 2 NTel-& -4 1}
2ol A LMP -2 88 5 9t gl A AAA TS EF CA1259]



WO 2014/163421 PCT/KR2014/002912

[143]
[144]
[145]

[146]

[147]
[148]

13

TAE RS dadoR TF el B3 WS LMP A5 S S

W &% (high pelvic mass)S 7} o}, whefA], CA1259) 555 W, =855}
o] A AF ] FAFTE el o] &, ofi= o] A Al Fge] xtol
CA1259] °] 8= B3 F7HH 1 wiA7F A 2 gha oFA 8o LMP A bl A]
T M= LMP T4 A& W ge] B, e 54 FH7 A
HATel tg-3his A Al A &l 5= la& SR,

HT
ér_ﬂmr

23 5. FHYPAEE o] &3 FHvlA H Ut

A v x| ol A vlo] @A AlF] & 3 7tetr] 9 gk A4 == ROC
(receiver operating characteristic) 7] B 0] T}, & RE2] © 2 AUC(area under the curve)
zko] 0.50-0.75%1 ROC A X = B} & - (fair discrimination)& 7} 51 0.2
AL 2= DA o Wi R 7F o) o sle] ZH2F ROC 7| Boll A AUCE
ALberl ek W15 npA o] thdte] = 2 W5 mpA 52 233 5= A 9laL, st
ROC AB = -2 21 Q3 gholl 98] RFEo A th ROC AXH.= ZF Hl 5 nhA o
TFeAE Fold ez A A sttt (3 3). Wk G vk o] i ROC A H =
% 19A9 YERA A 5 A&l T3k ROC 7 B ol 4 AUCE= 0.93 (95% Cl:
WZEE 0.92, Eo| % 09D 0]tk W5 npA oF Dy, ZF i v = 2 @ X Fho)
t=7] witel 55 A o= a1 sio]of gt Z; ZF 5 3 mhA o] o ¢ ROC
1B = 5 19 Boll YERN ST & 5 nhA Sof o 3 AUCE 3 490
F7Val St A% nhA S (HexNAc); (Man)sy(GleNAc),©ll ™ -&8}= m/z 1542.556-2
7H =& AUC #4121 0.94E YER ST

Bk ol A hafell o8] A E AUCE CA125 FA7HP R ol & 24
AUCS A7 Bl ¥) #] eF gkt CA125 35U/mee] A @ 3 gho] B ukm o A A& %
Alzol el oln] FHE ghol B a2, CA125 Zkell 9Lo) A training set-S 2+ 3]
HZ @ A Bo|t} (£ 7). wehA, CA125 -2 AUC Fho] 7] wj ol Taf &4 3}

Ao ie G E A= A4S 9
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[Table 1]
SP].E Type Glycan composition® /7
Fraction [+(Man );(GlcINAC); |
(Hex)> 1257.423
(Hex); 1419.475
High mannose (Hex), 1581.528
(Hex)s 1743.581
(Hex)s 1905.634
10%
(HexNAc);(Fuc), 1485.534
(Hex)(HexINAc)(Fuc), 1647.586
Complex 1y ) (HexNAS)(Fue), 1809.639
/hybride
(Hex),(HexINAc)s(Fuc), 1850.665
(Hex);(HexNAc);(Fuc), 2012.719
(HexNAc)>(Fuc), 1485.534
20% Complex  (Hex);(HexNAc),(Fuc), 1647 .586
/hybride  (Hex),(HexNAc),(Fuc), 1809.639
(Hex)>(HexNAc);(Fuc), 2012.719
(Hex)>(HexNAc);(NeuAc), 1930.680
(Hex);(HexNAc);(NeuAc),; 2243758
Complex
(Hex);(HexNAc);(NeuAc), 2295813
40% (Hex),(HexINAc);(NeuAc), 2608.890
(Hex)>(HexINAc),(Fuc),(NcuAc), 2076.738
Fucosylated (Hex),(HexNAc),(Fuc),(NeuAc), 2389.816
complex (Hex);(HexNAc);(Fuc);(NeuAc); 2441.871
(Hex);(HexNAc);(Fuc);(NeuAc), 2754.948
*2
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[Table 2]

Stagel®  Stagell  Stagelll  StagelV AllPatients Normal LMP
Number of Subjects 21 14 52 13 100 48 50
Median Age 54 (33-73) 53(34-80) 62(32-85) 57(45-76) 57(32-85) 44(22-65) 46(21-71)
Mean Age (SD) 55(12.2) 56(13.8) 61(13.6) 58(9.4) 58(13.0) 44(81) 47(11.8)
undifferentiated 0 0 1 1 2 - -
Poorly differentiated 5 2 10 2 19 - -
differentiated 3 0 0 0 3 - -
clear cell 8 6 12 1 27 - -
endometrioid 4 3 8 3 18 - -
Serous 0 3 21 6 30 - -
hyperplasia 1 0 0 0 1 - -

All samples were sourced from a single GOG study. LMP presents low malignancy potential ovarian tumor.
“Staging based on FIGO, International Federation of Gynecology and Obstetrics.
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[Table 3]

Glycan Compositions Moleuclar lon, [M+Na]* Patient Cancer Stage Frequency
Hex HexNAc Fuc NeuAc Exp Theo Dm S1 82 83 'S4  Ptotal N
3 3 0 0 1136402 1136397 0.005 889% 833% 86.7% 750%  85.1% 419%
3 4 0 0 1339476 1339476 0.000 94.4% 100.0% 91.1% 1000% 94.3% 48.8%
3 5 1 0 1688613 1688.614 0.001 88.9% 91.7% 86.7% 91.7%  88.5% 48.8%
4 5 0 0 1704612 1704.609 0.004 77.8% 75.0% B84.4% 917%  82.8% 27.9%
4 30 1 1611539 1611533 0.006 66.7% 58.3% 64.4% 750%  65.5% 30.2%
b 3 0 1 1935639 1935639 0.000 61.1% 41.7% 55.6% 41.7%  52.9% 20.9%
4 5 0 1 2017689 2017.689 0.000 61.1% 50.0% 64.4% 750% 63.2% 11.6%
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[Table 4]

Glycan Compositions

Normalized Signal Intensity Ratio®

Hex HeNAc Fuc Newhe MMz T o s N OcC AUC
3 4 0 0 1339.480 16 18 20 25 10  10% 0.802
3 4 1 0 1485529 18 20 21 27 10  10% 0.857
3 5 0 0 1542559 31 36 38 69 10  10% 0.935
4 5 0 0 1704610 18 21 19 25 10  10% 0.827
5 4 1 0 1809640 0.6 06 05 04 10  10% 0.849
4 3 0 0 1298450 2.0 22 25 41 10  20% 0.749
3 4 1 0 1485534 15 17 24 28 1.0  20% 0.665
5 4 1 0 1809.640 07 07 06 05 10  20% 0715
6 5 0 1 2295812 06 05 05 04 10  40% 0844
56 5 0 2 2608800 06 04 06 03 10  40% 0816

9The normalized peak intensity of patient samples was divided by the normalized peak intensity of

control{normal) group to calculate the relative ratio of peak intensity between patients and control group.

Sand N represent disease stage with ovarian cancer and normal {control) group, respectively.

bGraphitized carbon cartridge (GCC) fraction.

‘An area under the curve (AUC) in ROC curve was calculated.
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[Table 5]

Type of Glycan Compositions Mass, Frequency (f) Intensity (I}
Marker  Hex  HexNAc  Fuc  NeuAc m/z p N LMP P N LMP
> 3 3 0 0 1136397  85.1%  419% 511% 122 120 1.00
m 3 4 0 0 1339476 943%  488% 75.6% 142 080 1.00
o 3 5 1 0 1688.614  885%  438% 80.0% 100 070 100
L 4 5 0 0 1704609  828% 279% 644% 115 132 100
3 5 0 0 1542556 100.0% 953% 97.8% 112 027 100
.m. 6 5 0 0 2028714 750% 97.7% 717% 121 206 1.00
c b 5 0 1 2295813 100.0% 100.0% 1000% 119 030 1.00
E 6 5 1 1 2441871 100.0% 100.0% 1000% 184 190 1.00
7 6 0 1 2660931  783% 964% 9L1% 159 200 1.00
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[Table 6]
GCC fraction® Glycan Type Glycan Composition? m/z
2HexNAc:5Hex 1257.4226
2HexNAc:6Hex 1419.4755
High mannocse 2HexNAc:7Hex 1581.5283
2HexNAc:8Hex 1743.5811
10%(+) 2HexNAc:9Hex 1905.6339
4HexNAc:3Hex:1Fuc 1485.5337
Complex/hybrid 4HexNAc:4Hex:1Fuc 1647.5865
4HexNAc:5Hex:1Fuc 1809.6393
5HexNAc:5Hex:1Fuc 2012.7187
4HexNAc:3Hex:1Fuc 1485.5337
20%(+) Complex/hybrid 4HexNAc:4Hex:1Fuc 1647.5865
4HexNAc:5Hex:1Fuc 1809.6393
SHexNAc:5Hex:1Fuc 2012.7187
4HexNAc:5Hex:1NeuAc 1930.6804
4HexNAc:5Hex:2NeuAc 2243.7577
S5HexNAc:6Hex:1NeuAc 2295.8126
40%(-) Complex{NB/NT) 5HexNAc:6Hex:2NeuAc 2608.8899
4HexNAc:5Hex:1NeuAc:1Fuc 2076.7383
4HexNAc:5Hex:2NeuAc:1Fuc  2389.8156
S5HexNAc:6Hex:1NeuAc:1Fuc  2441.8705

9 HexNAc, N-acetylhexosamine; Hex, Hexose; Fuc, Fucoses; NeuAc, sialic acid

b10% and 20% fraction {+); [M+Na]*, 40% fraction {-), [M-H]
* [M+Na-2H]

7

[Table 7]

[156]

Detemined as

Missing Sensitivity

P N
Patient 71 20 9 78.0%
Normal 1 38 8 "97.4%
LMP 27 24 0 "A47.1%
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[157] %8
[Table 8]
Glycan compostition List Molecular Frequency (%)
{Hexose HexNAc_Fucose NeuAC) Mass 10% | 20% | 40% Glycan type
1 12.2.00 2368.8030| - - 65 High Mannose
2 11 2 00 2206.7502 - 25 - High Mannose
3 10_2_0_0 2044.6974 | 24 - - High Mannose
4 9200 1882.6446 | 100 - - High Mannose
5 8200 1720.5918 | 100 | - - High Mannose
6 7200 1558.5390 | 97 - - High Mannose
7 6200 1396.4862 | 100 | 100 | - High Mannose
8 5200 1234.4334 | 100 | 100 | - High Mannose
9 3200 910.3278 Core glycan
10 3300 1113.4072 - 19 - Complex/Hybrid
11 3310 1259.4651 | - 99 - Complex/Hybrid
12 3400 1316.4866 | 97 | 97 | - Complex
13 3410 1462.5445 | 100 | 100 | - Complex
14 3420 1608.6024 | - 98 | - Complex
15 4400 1478.5394 | 97 | 97 | - Complex
16 4410 1624.5973 | 100 | 100 - Complex
17 4401 1769.6348 | - 97 | 67 Complex
18 4411 1915.6927 | - - | 85 Complex
19 4420 1770.6552 | - 96 12 Complex
20 4430 1916.7131| - - | 85 Complex
21 5400 1640.5922 | 100 | 100 | - Complex
22 5410 1786.6501 | 100 | 100 | - Complex
23 5401 1931.6876 | - - 99 Complex
24 5411 2077.7455 | - - | o8 Complex
25 5402 22227830 - - | 96 Complex
26 5412 2368.8409 | - - 48 Complex
27 5420 1932.7080 | - 9% | 96 Complex
28 5430 2078.7659 | - - 96 Complex
29 5421 2223.8034 - - 96 Complex
30 5431 2369.8613 | - - 15 Complex
31 3500 1519.5660 | 100 | - - Complex
32 3510 1665.6239 | 100 @ 67 | - Complex
33 4500 1681.6188 | 100 - - Complex
34 4510 1827.6767 | 100 | 100 | - Complex
[158] %9
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[Table 9]

35 4520 1973.7346) - - | 25 Complex
36 4530 2119.7925 - - 13 Complex
37 4501 1972.7142| - - | 65 Complex
38 4511 2118.7721 - - | 33 Complex
39 4521 2264.8300 - - | s Complex
40 5500 1843.6716) 78 | - - Complex
41 5510 1989.7295| 100 100 | 14 Complex
42 5520 2135.7874 - 71 | S5 Complex
43 5530 2281.8453| - - 92 Complex
44 5501 21347670, - - 80 Complex
45 5511 2280.8249 - - 96 Complex
46 5512 2571.9203| - - 3 Complex
47 6.5 00 2005.7244| - | 46 | - Complex
48 6510 2151.7823| - | 97 | - Complex
49 6520 2297.8402| - 8 | 69 Complex
50 6530 2443.8981 - - 18 Complex
51 6501 2296.8198] - - | 85 Complex
52 6511 2442 8777 - - | 43 Complex
53 6502 2587.9152 - -2 Complex
54 3600 1722.6454| 47 - - Complex
55 4600 1884.6982 - - 28 Complex
56 4 601 2175.7936| - - 28 Complex
57 4620 2176.8140, - - 80 Complex
58 6610 2354.8617| - 7 - Complex
59 6620 2500.9196| - 6 - Complex
60 7610 2516.9145 - | 17 | - Complex
61 4300 127546000 - | 30 | - | Complex/Hybrid
62 4310 1421.5179) - | 98 | - | Complex/Hybrid
63 4 301 1566.5554| - 21 - | Complex/Hybrid
64 4311 1712.6133| - 6 - | Complex/Hybrid
65 4321 1858.6712] - | 89 | - | Complex/Hybrid
66 5300 1437.5128| 44 | - - Hybrid

67 5301 1728.6082| - - | 32 Hybrid

68 5310 1583.5707| - 75 - Hybrid

[159] 3t 10
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[Table 10]
69 5311 1874.6661 - 5 - Hybrid
70 5321 2020.7240 - 25 - Hybrid
71 6.4 00 1802.6450 - 100 - Hybrid
72 6410 1948.7029 - 68 - Hybrid
73 6420 2094.7608 - 35 - Hybrid
74 6300 1599.5656 34 54 - Hybrid
75 6310 1745.6235 - 45 - Hybrid
76 6301 1890.6610 - - 15 Hybrid
77 6321 2182.7768 - 25 - Hybrid
78 5210 1380.4913 4 - - Hybrid {Alternative glycan)
79 6210 1542.5441 35 - - Hybrid (Alternative glycan)
80 5300 1437.5128 44 - - Hybrid (Alternative glycan)
81 5310 1583.5707 - 75 - Hybrid (Alternative glycan)
82 6300 1599.5656 34 54 - Hybrid (Alternative glycan)
83 6310 1745.6235 - 45 - Hybrid {Alternative glycan)
84 6301 1890.6610 - - 15 Hybrid (Alternative glycan)
85 6321 2182.7768 - 25 - Hybrid (Alternative glycan)
86 3500 1519.5660 Less than 5% Bisecting (Alternative glycan)
87 3510 1665.6239 Less than 5% Bisecting (Alternative glycan)
88 4500 1681.6188 Less than 5% Bisecting (Alternative glycan)
89 4510 1827.6767 Less than 5% Bisecting (Alternative glycan)
90 4501 1972.7142 Less than 5% Bisecting (Alternative glycan)
91 4511 2118.7721 Less than 5% Bisecting (Alternative glycan)
92 4520 1973.7346 Less than 5% Bisecting (Alternative glycan)
93 4521 2264.8300 Less than 5% Bisecting (Alternative glycan)
94 4530 2119.7925 Less than 5% Bisecting (Alternative glycan)
95 5500 1843.6716 Less than 5% Bisecting (Alternative glycan)
96 5510 1989.7295 Less than 5% Bisecting (Alternative glycan)
97 5501 2134.7670 Less than 5% Bisecting (Alternative glycan)
98 5511 2280.8249 Less than 5% Bisecting (Alternative glycan)
99 5512 2571.9203 Less than 5% Bisecting (Alternative glycan)
100 5520 2135.7874 Less than 5% Bisecting (Alternative glycan)
101 5530 2281.8453 Less than 5% Bisecting (Alternative glycan)
102 6_5.00 2005.7244 Less than 5% Bisecting (Alternative glycan)
103 3600 1722.6454 Less than 5% Bisecting (Alternative glycan)
104 4600 1884.6982 Less than 5% Bisecting (Alternative glycan)
105 4601 2175.7936 Less than 5% Bisecting (Alternative glycan)
106 4620 2176.8140 Less than 5% Bisecting (Alternative glycan)
107 6_6_10 2354.8617 Less than 5% Bisecting {Alternative glycan)
108 6620 2500.9196 Less than 5% Bisecting (Alternative glycan)
214 o §7H5 A
Bourgo] w1k BAS MR gk A AR FHE WA FOEA
712 FH 18F e EA 755 "HASte] A BT LFHA GEA s HSE
FQom, md GRS BN BTG BT del 54 g4 FA WS
iz Aol A g Aol 7t = A5, o] 5 FHE TUE 9 ES 5A
Aol §IE i PR vl R o] § 3 S glom, 54 el 1 WA E
vhotsh= mpA R o] &3 ¢ 9lo] AW F5o Xk, WA ot F& Ag
w2 §-83hl,



WO 2014/163421 PCT/KR2014/002912

24
T
(373 1) @ 2919 917 Y A RE BaAYse] N-FHE Relsh

@©N-TH 8= A =
(d) 2EEA A3, 71 Evfe] o & :701 Add g Fx27F 47

(Hex), o] 2] &A% ¢ & A&7k 1257, (Hex); ©] &7

GA T A LA AEEGL 1419, (Hex), ©) 24 A5 A9 A Aekgk
1582, (Hex); ©| &4 @54 A 53 1744, (Hex)s ©]1 &4
A E 1A & AT 1906, (HexNAc),(Fuc), ©| &4 A E 9L &
Z =2k 1486, (Hex) (HexNAc)y(Fuc), ©| &4 AT H LA A=F4t
1648, (Hex),(HexNAc),(Fuc), ©] &2 v+ = 9] 9 & A =E7) 1810,
(Hex) (HexNAc)s(Fuc), ©| &4 @5 H 4 A%k 1851, (Hex),
(HexNAc);(Fuc), ] &4 w59 A A =4k 2013, (Hex),

[e) it =

(HexNAc),(NeuAc), ©] &4 @ &AL A4 A=k 1931, (Hex),
(HexNAc),(NeuAc), 0] &4 @ 59U A A =4k 2244, (Hex);
(HexNAc);(NeuAc), ©] &4 T+ &9 A& A4k 2296, (Hex),
(HexNAc);(NeuAc), o] 4] & 5 A& 23k 2609, (Hex),
(HexNAc),(Fuc),(NeuAc), o] 4] @+ & 914 A g7k 2077, (Hex),
(HexNAc),(Fuc),(NeuAc), 0| =4 @59 ¢4 A5k 2390, (Hex),
(HexNAc);(Fuc),(NeuAc), ©| &4 @594 AeFgl 2442 4

(Hex);(HexNAc);(Fuc),(NeuAc), ©] & 4
27559 18%F %25 EF E3ebal 9= Aol vt 2l
AN EE Fasts GALE sk 1 4 Al A5 (¢
Man, F4% 2~ (Mannose); GlcNAc, N-O}A| &l =F F ALY
(N-acetylglucosmine); Hex, &l /4~ 2~ (Hexose); HexNAc,
N-o} M & & A AFT (N-acetylhexosamine); Fuc, 5732 (Fucose);
NeuAc, N-o}Al & 72} 1Ak (N-acetylneuraminic acid)}.
773 2] 73 100 Qlof A,
(b o 38 WA= 2 2R 1o 9] S o] Sake] A TE
EA 0" 5k, A1 @A A5 A5,
773 3] d7-3 100 oA,
(c) A &4 T/ = MALDI-FT ICR MS (Matrix asisted laser

desorption inization Fourier transform-ion cyclotron resonance mass

spectrometry)Z ©]-83}o] 332 E 0 # al= A7 A A2
AT,

[7d -3} 4] 7] Ex}o] 2.~ F o] (Man;GleNAcy) ol 2&¥ & %7} (Hex),

rﬂ
s
off
i)
o,
o P
i,
ofd
%éi



WO 2014/163421

(%% 5)

%5 6)

(7478 7]

PCT/KR2014/002912
25

s

A F YA AL 1257, (Hex); ©) 22 99 A2
19, (Hex), ©] 4] @A 59194 A3k 1582, (Hex)s
124 GAd 5 U A AL 1744, (Hex)s 0] 24 A9 A4
=3k 1906, (HexNAc)(Fuc), ©] &4 T &9 ¥4 2 =3l 1486,
(Hex),(HexNAc),(Fuc), ©] &4 @A -5 LA Ak 1648, (Hex),
(HexNAc),(Fuc), ©] 4 v

==

[e)

(HexNAc),(Fuc), ©] &4 9 &
==

[e)

Q

o

= L

<
&

i,
RO

(o]

¢

(HexNAc),(Fuc), ©] &% ¥
(HexNAc),(NeuAc), ©] & %]
(HexNAc),(NeuAc), ©] & %]
(HexNAc);(NeuAc), ©] & %]
(HexNAc);(NeuAc), ©] & %]
(HexNAc),(Fuc),(NeuAc), ©|
(HexNAc),(Fuc),(NeuAc), ©] &4
(HexNAc)(Fuc),(NeuAc), ©] &4 & 274k 2442 2
(Hex)s(HexNAc)s(Fuc)(NeuAc), ©] &2 ¢+ -5 &~ A=k
275591 18& -2 2 o] Fo] 1 QI EA A4 N-F 4 ol B el
{}, Man, 7F5- 2~ (Mannose); GleNAc, N-o} A &l =5 F AL
(N-acetylglucosmine); Hex, &l /4~ 2~ (Hexose); HexNAc,

N-o} M & & A AFT (N-acetylhexosamine); Fuc, 5732 (Fucose);
NeuAc, N-o}Al & 72} 1Ak (N-acetylneuraminic acid)}.

%2 3a WA 5 1300 ZRA[E 1087 B AR o] Fol X 17 E Y f-f
N-g4f ol B ],

=)k 1931, (Hex),
Z 97k 2244, (Hex),
127k 2296, (Hex),
4k 2609, (Hex),
122k 2077, (Hex),

134k 2390, (Hex)s

ri
RO
5 o
o 12
olt offt
R
o, A
O By ol ol
N

L

o
N
ol o
4
oot
W
1o
S
o0
=
oft
i)
of
Ot
S
-
°
o
1o
i
ot
z
oft
™
1o
e
e



PCT/KR2014/002912

26

WO 2014/163421

T _ T R T oz
— = )
e 5 G o 5w A St o Lo b
Nt S 0 w Nt ?%Mag o Nt ' Ko
S S e My L RT Iy % S
ﬂa% ﬂl7ﬂdAquﬂ N ﬂa% ﬂMrIN_eE O ﬂa% T 1o
- - ~ - ~a <0 . -
X o s MM I o of Wﬁ N X o m Wo To = . Bl X o ,m]a =
o W =R KR S e :mcw w2
Nbﬂ Mo%mo%ﬁagﬁ < ﬂbﬂ MWWW_WL#LQW, ﬂbﬂ _nmwwm
r ~ wo N ~0 f ! <
o7 o Ko RO X o7 o N %o TR o 7o s
M..]Hm_uu ﬂlz*owﬂoVEﬂm_W - M..]Hm_uu moi.._qxeﬁ‘ﬂl_lﬂr M_.%_ou mo#oo
=0 o S 9T IR =0 o S 1E1ru1mﬁ%x% =0 o S .
N TR ol ) N e RN PN EOR R S K" RO
= o - X0 W oy L 1wrﬂ%1| om0 P = I T
po R e D BT R Ty TR g EEET N R U e R
P N S N M Sl A R NG Rl S - %0
NEN AL TRwoNW LRy T Z = W N o F
—_ 1_.0 N ~ — 0 - —_ ﬂDl —_ 1_.0 N Ao TO ‘Nﬂ R E#E —_— 1_.0 N - ,m_./l
B s BWITem) X Cn B g Bl T Cg g
E_;Hfddro ﬂwdﬁhmc.ﬂa ﬂﬁéaﬁﬁﬂfdﬂro ﬂe?btﬁamoﬂbﬂroﬁ_;ﬂf@ﬁro = -
WHE S Egpome W e BRH T g FRE L TS
EE N Hf Eo EE ll ! E o} Wi N mﬂr_M EE N Hf Eo EE Mu_l 3 Efu %o XM e EE N Hf Eo EE Wx._
THET o FrmOFTP W aTPET e FTRpggpglhPszTIE o &
o B o W o oo B = U o B wo W o= g g W B BT W
®oz 2 » e Tz zd o vy oz O <
ZWZ 2 TWBTIZRRFTsZ2P 2o TPHpEFE 282 T
HER g ey FagPBTWs TR PE s o
OJIE < ! ~ OJIE 87 [ OJIE
BRI g Pegziligpy g DI g BBy z e TR g B
PzHes WhpowgpdPd®z®e gz W
CEITHINT YDV BMESTST KB 2T ET ST ST By
) o
o0 o0
In In
%O %O

[
[

bol 7+

A

1

ko)
-

b

3 10]

q.

Q_—rL

3|

8

e



WO 2014/163421 PCT/KR2014/002912
27

g A 5



WO 2014/163421 PCT/KR2014/002912
1/21

[Fig. 1]
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[Fig. 3a]
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[Fig. 3c]
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[Fig. 4]
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[Fig. 6]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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[Fig. 15]
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