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(57) Abstract: The present invention relates to
a human monoclonal antibody that binds

A

specifically with oxidized low-density lipopro-

tein (0x-LDL) and carbamylated LDL (cLDL),
and an antigen binding fragment (Fab) thereof,
and more specitically relates to a human mon-
oclonal antibody and the Fab thereof which

bind specifically with human or rat atheroma-
tous plaque lesions and to plaque 15, 16-46.
The monoclonal antibody and the Fab thereof
of the present invention include a heavy chain
variable region (Vg) and a light chain variable

region (V1) specific to ox-LDL and ¢LDL, and

are thus useful in diagnosis, prevention, and
treatment of arteriosclerosis and other athero-
matous vascular diseases. Also, the present in-
vention is highly economical because detec-
tion of lesions in both humans and rats are

possible, providing a novel antibody that can
be used throughout a new drug development
from the pre-clinical stage (animal testing
stage) to the clinical stage.
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Bl §A: AotE AYE A ey @ shubde e 28ty
RN Boqez AU A BAZE 4

a9 FdB T

g & Akshd A & X2 w2 (Oxidized Low-Density Lipoprotein;oxLDL)
A e A2 Gl A (carbamylated LDL;cLDL)®l| 0] 4 0=
£ A == 119] 3914 $v ¥ (Antigen-Binding
Fragment;Fab)ol] &3t A1 02 W} JA st Al =, 23 A
a}o] H FH = (combinatorial antibody library) 2 3} %] t] 25| o] (phage display)
&3} A £ %k, MDA-LDL, Cu-LDL % cLDLel| 50 % o = Hglal=
2 2 o] dAAFTAA He A 15, 16-46 (plaque 15, 16-46)°]

vl 7 7=
ole| &4 dAAFS

Ho]

J{N
of

% (atheroma) B+ =2} (plaque) B}l B8] =

o] 7] 7} = o] o} A ¥ = WA 2 3lo] ) (Hansson, 2005). 21 &4 er;ﬁ Ml
oA AR st Al E b, H e A Z 2 o] 2] Al 3 (macrophage) 7|
%450, LDLe] Abahabgo] 27] Zeha 40l gholehiz 0.5 ool

21T (Goncalves et al., Atherosclerosis, 205:96-100, 2009; Lewis et al., Circulation,

120:417-426, 2009, Jeon et al., Molecular Immunology, 44:827-836, 2007). ©}H| 4
63:]37&;‘(___]%9] oﬂil: EHH E Hiﬂﬂﬁﬂ_; 5‘4737\14 5—426:] ﬁ/ﬂz /K]:Lﬁ}\ﬂ
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NAA S =, kel A gl ol H A o] 9T,

s O 71 O 170 O s

2= AR g Ao ofsff Rkt A X e (LDL) 3}
A= Aebuld (HDL)o] 5= & F | 28 & WA o]t} LDLS FHel| &8 &= 3
(04 714 Fel=HEo] G HA Y = o] o E Y
tho 2 RE A4 o] 7ke] 24 oz Agsti=t] o] iz Ao
c}. o}ﬂ]i/ﬂ Tl AGE Wil o| JAE X Ao 2 d4 LDLEY-E
= = ‘i‘?%%]ﬁﬂvz‘—t— A5H U= F77F A A E A7) Wl LDLo)
o

o= "
4 o
U] 2= (negative) 4 8¢ 02 A 551
DL(oxdative Low Density Lipoprotein;oxLDL) %—% ERU R
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2

1

of| ~H| 25 Bo| 7FX| A H o], Aol ML Qtell 715 A A BEE A H 1,

|& A% Al 3 (foam cell)B}al B2 7] 5 SFTH(Osto et al., Circulation,

18:2174-2182, 2008; Jeon et al., 2007). ZetA oA LA E = Z | 2 H =9
O

o

ﬂll

1
R HEH]JA oxLDLS 414 ¢t Afo] 2, 51874 LDL &2 2 3
W sro] e 2 % Sleh. whehA] o) el @ Ashe] S elah A A ol
ol ATl 5 ol Folol, U] Al 71 A8 3 s
Q=31 9l

W3k oxLDL-S in vivooll A A1 A4 3t 58 Fksivl= Al An s Wy
)T} (Faviou et al., Free Radic. Res., 39(4):419-29, 2005; Hiki et al., Journal of
Cardiology, 53:108-116, 2009). B8+ =2} 9} &g} 2=ufof oxLDLO] BEolA] =
AL s At el Yt #d o] 1) (Nishi er al., Arteriosclerosis,
Thrombosis, and Vascular Biology, 22:1649, 2002). o}H| &4 & A2 3ko] g0l &

oAl Upa) x| A gkt oL}, # o] Aol WpE, o} E A EefL Qhell A
A ¥ = o A Al 3£+ oxLDLol| F18kd o] 38 =9 LDL s+-& A4 & 74| aL
A

oXxLDL2 WH-&-A) ¢hd|s| =, 24289 =, 1] a1, WE T o] 8] o] o]
3}sh4 o % W& ¥ LDL (malondialdehyde-modified LDL; MDA-LDL)3} 72
Y9 = A o] A A #E-S A A=), MDA-LDL¥ Cu-LDL<- oxLDL]
324 o ZA, AESH7F 2 apoB o] A4t ofH| e Z1goll Aol s 5k A
M2 oxLDL %=+ MDA-LDL¥} H| <28k &2 4, W st oh4 545 2k
=2 35k (Itabe et al., J. Biol. Chem, 269(21):15274-15279, 1994).
MDA-LDLo|| th&k &) o] 5= AE - A3 M4 s} $hap, a1 26 24
E7), 212 3L apoE-/- B+ LDL‘/F‘ A A5 B dolA oL, T E sk
2P ol HEAdo] vt Ak ARl M AR kS 9] SkAloll A &= oxLDLY|
sk 2 7L A 7F 528 A =2 £ %0 (Fialova et al.).

ok Y A vl w2, v 21744 2H(cronic kidney disease)©f] A]
cyanate level ¥} cyanate®l|] 2] ¢} protein carbamylation 5 3| LDL carbamylation level
(cLDL level)O] l_@o}x] l:tﬂ o] 2 °] -5—}04 A g‘-;}g] ‘?4 & A o] l_@o}x] = v
B E R, ks, cLDL- vascular cell injury S 28} 7] wj<-©] T}, Vascular
cell injury = endothelial cell(EC)2] A}2 (death)¥} vascular smooth muscle cell 2]
=212 X331t} Endothelial cell(EC) 2] AFE o] & 74 8l2] 7] & io]eh=
AL & A A v} &, EC injury+= LDL carbamylation®] g &0 13-4 &
woly, ol A8 k= xa e Al 3kA}oll A plasma cLDL 2] level
A7 ol nlal] & v} 5t} (Ok et al., Kidney International, 68:173, 2005).

cLDL2 B3k, Q &= F(uremic-21 74 3HA)ol| A urea level©] 5 7}38)+= S A =
urea”} cyanate = H 3] %] ©] protein carbamylationS & ©.71) 3kx}o| X A 7] =
WA sl FH 7| A el 7)ot} cLDLS 91 7F t) &™) vascular smooth muscle
cells(VSMC) ol * 2]}, & el 2] WA 3}9} 52, intercellular adhesion molecule-13}
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[10]

[11]

[12]

[13]

[14]
[15]
[16]

3

vascular cell adhesion molecule-12] &S 5 7}A] 71 tH(Asci et al., Nephrology
13:480, 2008) (Apostolov et al., Arterioscler. Thromb. Vasc. Biol. 27:826, 2007).
cLDL- EC 522 52311, o] 5 2] MAPKs(mitogen-activated protein
kinases)$ &3} o] Fo AW, o] 1= EC APES e ghet, Al 52 2} AL €]
combination+> vascular EC2] high turnoverg % ¢t} (Apostolov et al., J. Physiol.
Heart. Circ. Physiol. 292:1836, 2007). -8 cLDLS ECol| #] 2] &}, EC9]
ZFN WA 4=-8 A (scavenger receptor) ¢l LOX-12] ®& o] F7}3)a1, 571
LOX-10] EC9l| & 2.3} o}E & - & ¥ (atherogenic effect)E 1 ST}, cLDLO]
EC2] LOX-19l| A3}tslo] AlE=54 3 7145:8d EC = 2] monocyte adhesion=-
o] 7] wj-o]Th(Apostolov et al., Arterioscler. Thromb. Vasc. Biol. 29:1622, 2009).
oxLDL 5=+= ¥ 3 ¥l LDLol| Eo] & 21 17k ghA o] AYA) -2 &4 o A}
TRE old 3o ol el F A PH S Y7 AE o]d) gl 9o AT
oln & 7hd B ol e}, FW A gk} A= A E Mg AR o] g5t ¢
AoA F-& sk A R, AA7EA] @A) F 7] ] & oxLDL T H & & &HAl| Hho]
EE AT A E T = AR B9 W s WA ol Q1A 8= 1gG
< 2 Fabo]™ (Itabe et al. 1994; Palinski et al., J. Clin. Invest., 98:800-814, 1996;
Shaw et al., Arterioscler. Thromb. Vasc. Biol., 21:1333-1339, 2001), ¢17F 2 A 3 o]
T 2PH-E-S- 3= 21 7F 34| (Schiopu et al., Circulation, 110(14):2047-2052, 2004)
7} A A N o] = 1gG P Ej ol v}, QI7E A o] 1 E 8l i S B Ao
1A 8F= QIZFEEA] Fab= o}# Kol vl i
AIF B wp§-2=2(AF]) ZH2tell vE ALE 7hs gk @A o] A9, 2H2He] Foll A v
NOBE o E Fo M NG T Al E GARE A3 A3
EIN7HA] g A S AR SEA] Bsfal, A e A ol A e

F3}(humanization) 7} 2 5=%] 0| It} o]
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RGO =

2 O N oE
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T

16-46 (plaque 15, 16-46)S ¢ 3kaL Z19] 54 S 4+ 3}
] AT

= 1 =
o] &7FgAd o] Hojd A3t dAdEE A L 9] A, HekA 1
_‘|

a1 o] Jg_o]:
kg o] 142 kel LDL(oxLDL) % Zhul & o] E 8} LDL(Carbamylated
LDL)°ll 5ol o2 Adal= Qi dAE8 A v 19| el addd,
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[28]

4

o},

Lo 1o Flasd

L

=2} 15, 16-46 (plaque 15, 16-46)2 A &-3-=4) 9

ok o] 2 B A}y) o7k GelEE 8
Ffeh olel B ARAs AUE 2 ES 4 o}—t—tﬂ ik,

A7) B8 a7 glahel, B g e AAulE 1, AeuE 2 A
3] 3 CDR< X8k $2 7Hi 9 &= P8k, 28k LDL(oxLDL) =
b dlo] Egl e A & A& o # 2 (Carbamylated LDL;cLDL)l| 5©] 4 & &2
A3tel= Q17 v =& 34| (human Monoclonal Antibody;mAb) 4= Z1.9]

o

=

: e
=

=

ﬂlO

%011 °

391 4 3131 (Antigen binding Fragment;Fab)< A| &+t
P e e EHS 4, E9HE 5 AEHS 629 44 CDRS 28381+
4 7P 2 o8k, Ah2kE LDL(oxLDL) 3 7hek g o] =2} ﬁ‘:’e]lr:»

A A &8 4 (Carbamylated LDL;cLDL)%l| &-0] % &2 A3tsl= A1k v
A (human Monoclonal Antibody;mAb) H=+= 71| 3914 34w (Antigen blndmg
Fragment;Fab)< A & ST},

P e e EHS A9 E 2 E AEH S 39 F4) CDRS 3283}
TH 7PHG A G A A HT 4, A HS 5 E AL HE 62] 44 CDRE 233}
A4 7 S g3l 4AFslE LDL(oxLDL) 2 7l o] Esld A<
A A -9 A (Carbamylated LDL;cLDL)®l| 5] 4 o2 A3 el = A7t dd =&

&} 4] (human Monoclonal Antibody;mAb) %=+ 12] 894 311131 (Antigen binding
Fragment;Fab)< A -5 ¢+t},

r\r

r\r

T:
~

Vo2 g AW S 215 A EE S 7P S Shfske Atshd
LDL(oxLDL) & cLDL 5°] 4 o7t A &2 &4 = 1o dddgddA S

A &3kt

=

Hog o ek AN G 212 BAHE S 7P g 2 qEdH e 2R
FAH = A4 7P S-S hr8k= oxLDL % cLDL 5] 4] Q1 GdAd & & A
T o g Astd e A e

Houhg o el Aby) o7 &2 gkA) i 19 YAt H S
¢} % 5} 3l DNA A QS A &3k}

Bk o gl Aby) o7k A FE ghA) i 1o FY A A H S ek
ole] A A AFE XA ES A5}

ool 9loj A, A7) olE| B4 AASE Ul F W s G5 E WA,
HEY, {4 S A AAN, NG e S, duts Mg sk, suE Ao A
ol MEE = AL EF o g 4= Qlt)

THel 7hteks A
518 Zd} 15, 16-46 (plaque 15, 16-46) Fab®] V& V, %12} ¢] o}u] 1At
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AMEE e 2 02 DNA A 92 GenBank accession No. AY957524 %}
AAY9575255 o] 8313 2.1, Germline -7 A9} 0] W 3}o] & A gk opv] 1Ak
AL -5 A BFAL, E Aol ofaf X B of v Ak 2 A o R

FEA 8T

I 2+ RT-PCRYI| 9] &}o] Ze} 9} PBMCOl A HAFE AID mRNAS 53}
AI}ES 1ol DNA 100bp B v vhA, 28 ol 3kAle] Ze 74 35, 3¢ o]l PBMC
ABREE 7 A7 5 A7 ARl o],

532 AA Y E2kA 15, 16-46 (plaque 15, 16-46) Fab2] W B2 8] AL 0 =2,
AA HreEl ol AHAYE), 7HEA FEEQY), 7 FEES A SHA A
o Ay E-GE) R 7R FEES ARl T A o A%be AS
ol Fab(d€)©] non-reducing =71 3}ol| 4] SDS-PAGE=Z -2 & AL,
anti-human IgG mAb(Fab Eo] & ey 7R AbRl o]t}

T 47 27 92 &= ks i LDL 2 HDLO gk &2k 15,
16-46 (plaque 15, 16-46) Fab ELISA A 3} o]},
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Aok W o] Q1A S IF H [HCE -4 gk ARxl o]t
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[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

6

AjEsl <17 @ FE 34 (human Monoclonal Antibody;mAb) 5=+ Z1.9]
g} 4 31w+ (Antigen binding Fragment;Fab)ol| #3 7l o| T},
oo Qloj A, A B3 Fab®] 53 A g o 2 vl A 3 Al = A
H
<l

)
0]
Ko

F2EE AEWE 39 2 CDRS g7 5= 9o, 54
1 T4 7hi g ool of i F-iai,

28 el M EHE 1, EHE 21 AT 39 T4
=3 TG HEHS 4, HEHE 5 G

= g4 7hA g oS R

oo Qloj A, F7] S 7P A2, kA S Al = A G HE 7 A
AT 109 F4 FR 998 X398l = A 5 0= 8 5= Qv =k, 4]
A 7hAg e, vt A A= AEHE 11 WA AEHE 149 43 FR
AAS et =HS B2 e 9l

2o o] nled Aok U2 G, A G E 218 A H = T PE g e S
St} A7) AU S 218 FAYE S48 /PRI T e A9 s 1WA 3,
A5 704 109 CDR, FR 3¢ & ¥3+3}a1 Q).

ok & onle 2 8k v 2 G, AU E 222 A H = G4 g oS
Shaltl, A7) AU E 227 A HE S 7PAg e A I 4 A4 6,
A3 11 WA 149] CDR, FR -9 & %33} a1 9o}

Hodbrg o] 71 ule A gk el =, YW T 212 A EE S i g H
AN T 2% FAH = A 7P oS gfsk

oo Qloj A, g7 A ofn A4k 4 E 24 YR AT B g ol A
AR E = go] nolr] i abro) g, Al Al of] A EF= BLE opv| W= ARS: o n| oL,

z e guple] 3%ak 1 T

vk 2 8 A =, of v e qbE 327]817] 98 AFE
13-4} 327 ol whe} 2h2t of el 9f 7ol SEA| ¥ = obr] . AbS o 1] gkt

=8 A(Gly/G), LEFd (Ala/A), HH (Val/V), F41(Lew/L), 0] &A1 (Tle/l),
Al (Ser/S), E &l S\ (The/T), o} 2= 3}2}- 714K Asp/D), = F EFUAHGIWE),
of =3t} (Asn/N), = FEFI(GIn/Q), & Al (Lys/K), oF= 7] (Arg/R),
A] Z=H| Q1(Cys/C), H E] &1 (Met/M), ¥ 'd &e}id (Phe/F), Bl ZA1(Tyr/Y), EHER
(Trp/W), 3] 2= | (His/H), 32 & & (Pro/P).

g o) loj A, Q1 vl & A= HAMS 2 LA
Qs Lt BE Fol At ol SRS IE5kE FA Ak

- 2> T 1=

=
Q17} o) e FREVUE EALE Y] LA RE, Q17 wAbe B

il
1o,
N
N
'
ol
a8
S,

fo) 3t
U MIEE o2 & 7 Ao}, Egh, iy Q7 dd &8 A+, [gGgCl,
1gG2, 1gG3, 1gG4), IgM, IgA(IgAl, IgA2), IgD Y- IgE 5 ] = 312
ofo] AEF]Z 2t QIR T E & A g Fkatt

g ol Qloj A, QI WA & E A = Uk o= o] &5 = Q1% ghA| A4l
Ed A vpp-2of 2 1 A B EA A Y BRILE I {FEE TS
ol gato] 7] o] kAol Wl 22 g A 2ol mel A2 5 Uk, i,
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R d 5 k. 3, G iAol S X | £ o] 88t
o & A Fxz Fabd AFAIA obelEA A ge] X5 1 olrg el
o] 4= lvh. mEh QIxHERt of e}, B AR o] 8 H
AFHA 20l e Sl S Al Fro] FlElonz, 53] Aok /It o
SOl A fr8-ah Al o8 = ATt

A el

ojat, A ol & Fako] Ly S v AE] Argshaia) gk o) & Aol
SEA 2 el Ashr] H e AR, L Eg o] W) o] AA el
ool Algke = AR S H A B AE T AN T A4 = 7R
Al Al sdel A A et Ao

A Al o] 13X vl AEdg o] 7S o] 83 oxI DL A3’sl= 33 F-g]

1-1: 17 A= gk

ol e WS Wt e =4 s A sk BhAlo Al A Fol A E e 2 A
AZS A F s o, T A W A A A = o 5 o] 5 ¢ Institutional

s O
Review Boardol| 4 91 &S k),

1-2: 94 Y =& o] 7] =2 o]

P11 251G ehol el 2] A L 3 50l o 9 ol 9
5-2) 3= Jeon et al,. (2007)°]] 7] % 2 8w At ehol v ele] AAL
93], A RNAE 59 A ghz2l 7 @rzu 222 o)) Bl al %A 8
Z ¢} (plaque)oll Al AT}, &2} 4+ RNAlate(Ambion, US)ol| A -20%= 2
B As I 2 a}ﬂ ZA & 7 = A= 51, 24 33 7] (Tissue-Tearor, Biospec
Product, US)2 Z %S 3] 3} 91 t}. TRIzol & 9 (Invitrogen, New Zealand)<

l‘ﬂ
O—r‘
u:E
o

AL-&3Fo] RNAE itk 3] ) =& e o] B F Rk, 3] AdE o ol A 2
MDA-LDL¥} native LDLoﬂ ) &k 9248 v W o] MDA-LDLY Eo0] % o 2
Al A 8-S F53TE 1E A o] & FeL 15, 16-46 (plaque 15,

16-46) 0.7 44 3} 3t}

A Ae] 2. %2} 15, 16-46 (plaque 15. 16-46) Fab2] f-%1 12 B4
2-1: &2} 15, 16-46 (plaque 15, 16-46) Fab2] cDNA A& -4
2 2 Al of of] ] &= Anti-oxLDL monoclonal antibody Fab< A 4 3}-7] ¢ 8l A
S e st a7 g o 2R dojx] £33 T A e aE
3

F&- 3tk Fabs= A A o) 19 714 & 944 t] 225 2l o] (Phase display) 2+ & & 3
monoclonal antibody Fab clone, 3 2}=1 15, 16-46 (plaque 15, 16-46)<- phage
antibody 2] MDA-LDL % native LDLol tj g} 2t %] Wk-&-A)-& v gl o 24

A 813} o, Native LDLY HDL2] %] -2 Chemicon Internationalol| A 3} T}

>
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[75]

[76]

[77]
[78]

9

%3 MDA-LDL®] A/ S ¢1 ¢k MDA " 32 Fogelman et al.(Proc. Natl. Acad. Sci.,
77(41):2214-2218, 1980)°ll 7] A ¥ W o 2 &} v}, o} 8} LDL %=+ HDLS
Basu et al.(Proc. Natl. Acad. Sci., 73:3178-3182, 1976)°l] 7] A| € "WHH O 2

=0) 3} v}, Fhuld g o] E LDL 5= HDL< Ok et al.(Kidney International,
68:173, 2005)¢ll 7] A WH o = FE1]Shgl v,

5, 47 Aol o & A8 E Fabe] A A Q1 Ak F2E 1A 5]
AaNA, AHsstE 714 <L 74 7] (CoreBio Technology, Korea) & AF-&3}o] vy 9
Vi cDNA sequencesE 23T}, o]of] 3}7] AAHE 152 1602 FA| ¥ =
arelolw & ARE-38}Q] T

A DM S 15 Vy, 5°- ACCTATTGCCTACGGCAGCCG - 3

AL S 16 Vi, 5- AAGACAGCTATCGCGATTGCAG - 3°

Al 2= A 3+= germline 7] 54 v, AFEH FAA B EH ol E
W-233}7] 91389 BLAST(Basic Local Alignment Search Tool) 2 DNAPLOT(V
BASE)E ©]-&-3}3t},

1 A, B 1) YER vke) o], A vy oF Vi ob| =4t sequence &
ol sl v}, 21 2] sequences 5= A% A& 1 10 LAY $HH, Fab
of o) AL-&H A= Zh7F vi3-48 7 V,3-20 o] g 31E W Th v
DA] 92 D3-16 gene segmentE AF8-31%1 UF, Fab2] vy oF Vi 3} 71 AL 9]
35+ germline sequence 2} V] 18}, 77} 87.8% <} 96.8% <] A2 7HEITE Vy
2] CDRsOll A silent(S)l] tll g} Replacement(R) ¥ 0] H] &2 ul]-$- 3=1}(14/0). ¥
Vi 9] FRs2] U] &2 8/5, V. 2] CDRs< 4/0, Vi 2] FRs<- 1/39] 3L, Arg, Lys, His 9}
1o] o7 Z48]= obn] nibo] WAISHE B o] 50] v, vyl 1|2 oll A
AR K7 147] % 670, 570 % 3709] oFulvedh) (5 1 H FE 2), 56, V)
V. 2] CDRs9] R/S H]£0] 291 1} 3=T)+= 212 21 2] 9 o] A 2] ¥ 0] 7} B-cell 2
) Eob G elah 45 48 ek Ae Bato] Aalgke oY) ArkE AL

PR AN
T =
=gk},

o,

i

st 1

ALeEl §-4#F, Gl(germline)¥ 2] %A

V 542 Dy 29 | Jy 298 | (R3-Vy do)(a.a.) Germline® B2 =}

‘54 (%)

Vo | Vyd—438 D3-16 Jnd 4 a87.8
Vi Vi3-20 - Jil - 96.8
382
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[81]
[82]
[83]

_— — — =
0 o0 o0 OO
L~ N W

10

=83 15, 16-46 (plaque 15, 16-46) Fab2] Vy 2 V; A dojEduio] 74

Zdoe] HE R/S ratio

FR1 |CDR1| FRZ |CDRZ| FR3 CDRs FRs

Vi 210|300 |0 (1110|865 14/0 3/5

Vi 0121300101011 /1 4/0 1/3

2-2: AID mRNA 3 5415 F 3k Fehool A o] A E 3z Aol g4l

| M| 32 3FE 1 0] 9} class switch recombination 2] <=7 & activation-induced
cytidine deaminase (AID) mRNA 7 A}2] local expressionsr -2 0 2 4] &0l =
T Utk RT-PCRe 2] 3l AID mRNA ZAAH=S 53 A 7]7] Y3t ™74 &)
3k} PBMC S} & et &2 H-E RNAE 931, o] = 5-F] ¢cDNAE AT
PCR-> Coker et al.(2003)°l] 71 A1 " H o= 2 8ol of gl AdHE 17 WA
2002 ¥ A H Zelo] S PCROY| AFE-313t

AMEHS 17 ~20

AIDI1P - 5°-GAG GCA AGA AGA CACTCT GG-3’

AID2P - 5°-GTG ACA TTC CTG GAA GTT GC-3

AID3P - 5°-TAG ACC CTG GCC GCT GCT ACC-3

AID4P - 5°-CAA AAG GAT GCG CCG AAG CTG TCT GGA G-¥

71 Ad, 20 YERD uF9) o], Zeb A 15, 16-46 (plaque 15, 16-46) Fab7}t
WHE o] % 3kx)o] g 7 814 = v} A (atherosclerotic plaque)©ll A mRNA 7 A}2]
local expression©] Y-EFE-S €215} 9 U, Correct 335-bp AID RT-PCR A/ &=
2kA}-9] plaque$} PBMC Aol A L5 2 @1t}

21A10] 3: Fabo] AlslstA 54 34

3-1: Y B2H o 93k -4

mAb Fab®] A3 542 -41317] 915, & A 7 ol A = Non-suppressor A &
Hhe 2] o}l TOP10F Al X5 9}4] Fab DNAE o] &3] WA 7t} Wi d
AT AL BN HE 2 T F G i AP AV FE T

[ef
EA) 8= 7HEA] Fabi= Jeon et al.(2007) "8 H ol €] 3) Ni+-NTA chromatography &
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[100]
[101]
[102]

[103]

[104]
[105]

11

AHE-sk o 2 M A A 53T}, A A H Fab< non-reducing =71 ¢} SDS-PAGE=
sels o, el e 0w A kel

A4, & 30 Vel bkef o], 44| 4] © = 4= anti-human IgG (Fab-specific)
mAbol| BF-3-3H-2 8FQ183l AL, o] Fabo] t &F#] Q1 &2} A.7] %= ~45 Kdal ©] 31t}

3-2: ELISA®] 2|3} Fab AgEA] -4

Fab®] A3} 54-& ELISA®] 9] 38f erolr gttt E 4] ol A,
Infol el o] gkl o] 323k 100 nlo] = 2.2 B 2] PBSE 96-well
npo] A 22 EFo] B] A A] o] ZH2Ee] welloll $1 XA 7] a1, a5 HF ok 45 o] A
83} ZF well2 PBSE 33] A A 3k 132, 5% BSAE ¥3}3F PBSE 2] 1)
& Ot Aol A HES AT AT, Z1 F- 0.05% Tweens 3EE3H PBS(PBST)E 33]
well 2 A 2] 3l T}, Fabs 2ol A 241 7F Sok vk A A a1, 71 v &tk
SEogtelol Al AT Al o Bl = L E QFE]-QIAF 1gG A (1: SOOOOE 1%BSA =
¥ 5}k PBS & 3] A E)9F AF2of| A 24 7k 5ok HF-S A] FH U} Well PBST & 23]
|

é

P

331, 0.05% Tweene X3k TBSE 13] Al 4 8}0311} npA| ko 2 Agke

>

=

A7k Z 2l ElolA] A4S SetHER Y LA 0] EE 7| H R ALE-3lo]
=2 5} t}. A3} += ELISA reader (DI Biotech, Model ELX808) = 405nm 3ol A
FHEE ForH o= 543

T A9, T 40 YEld blkef o], Fabe] MDA-LDL, Cu-LDL ¥} carbamylated
LDL(cLDL) -l 73} A Wk-g-3}= 31 €218k Sl v}, <, oxLDLol| 43}
A%Fe} g o, cLDLY 3 x2S 1 91t} MDA-HDL, native LDL, Cu-HDL,
cHDL, acetylated LDL, native HDL, acetylated HDL ol &= 2] 7] $F 71-5-4] o]
=5 ] 2 kt}. o] Fabs= double stranded DNAY histones®l] o] 8] A &= HF-8-0]
AT

2l Al o] 4 : mAbOl 2] St & 7 8} W W (atherosclerotic lesions) 2] 9141 o] H-
4-1: 917 B 8t W o] 912
A F 5 Babe] B 24 AN AP Y 2
(Immunofluorescence;IF Analysis) = -2 8} v}, 17 221 & 1
2A1ZF 5 QF Lol A WEE AT TE T F-, 20ug/ml FITC-32 %] $HE] ?Tﬂd IgG
(Vector Labs) 2} 1A] 7} 5 QF A0l A wk-S- A H ), 57 8} &
A E -2 BioChain (Cat # T1236012Hd-4) ol A 7413} t}. 4 o)1) 4| —t—
ST GG dn 7 L BX-618 o] 83}o] AT

>

.

O

21 A, E5A0 YERG upe) o] SXEH 2 A Fols S AE =
5A-2 (40W) o)k 5A-3 (2009 Gl A e 5= gl om, B4 A
o212 @A glo] A g AR 5A-1) (4001 Z)ell v]3to] gk 3] 1.glth
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[109]
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[111]

[112]
[113]
[114]

[115]

a4
N
)
>,
o
ol
32
oy

5Boll VR nle} 7o), Ak ek = A5 Al L (foam
cell)T= Fab®} 50| 4 & 2 RE-g-3}Q1 a1, &2 o] 1A 0 = vt 2 5B
1~30]| vFER npe} ho], g Tt (B-1)o| v W 5 = 9] Fab (B-2)°ll 1| 3
=8 F o Fabi W2 A1 71 - (B-3) A Ak o o] velykt) I 5B-39)
& vh2s 9ko] A1zl B-3 (40H) Fo))e] thE F A4S 1000 = o
AP S VERITE GO AR A, A sk Feb A (A8 shab ) v S

g &k Al BT

/_\j'

A e i
AAA v w7k« PBS= A A aF vk, 2] Al Zhehdl Bk 2] S petridish el
a1 xAo] A A ko] PBSE ¥ T 7HA = Al gk 4
ZFgkt}, 21§, collagenase 2 715 3= CO, Al 32w 7] ol A 3A1 1T &
WAE T Y FH U E o] & A o 33 5 of A L2 Al
300g ol A 10+ &<t Y412 3Fo] single cellsE 7Het k3 T

A2 A7 8H7] $138Fo] RBC ¢h& 9 (NH,C1 8.29¢, KHCO; 1g, EDTA
disodium Salt 0.037 mg : 1£3)< -2 d Cellol] 109 o] ¥ a1 2% &<t 4] 5
i 5 THA] 4°C, 300g00 A 14 2] 8F 3l RBC7F €h41 8] Al A= wj71A] o]
IS Al W WSS 5 29 FBSE ¥ 9H6l+= PBSE 2 U] Al H & 9l vk
z 2 o] v A&} A ol = 5, Y # D E|(Spectra/Mesh Nylon Filter, 53um)S
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13

AR&-3ko] &k ¥ 1 of A F T
2] = Single Cell2 o]-&-3}o] 2 A Z 2] =4 f-5E anti-CD68 &4 =
o]-8-3}o] FACS &-413}7] 98], 2] ¥ Single Cell 5= 1 x 10%tube 7} ¥ =5
FACS 7 Hol 22} Yol & 3 A anti-CD68 mouse antibodyZ 2 o] & 3 37°C
CO, W] 7)o A 154 59k WH-3-A] 7] 31, 29% FBS/PBS & 754 1,350rpm °l] A 2
A A &l =2 ). Secondary Ab=. anti-mouse IgG-FITCE 2ug/mlo] ¥ 7] Yo & -
37°C CO, Wl &7 el A 15+ &<+ XA 7] a1, 2% FBS/PBS=. 744 1,350rpmell A
2H A A3 Fvh A E o) A A L= FACS (FACSVantage) %2415 3191t
AT, I 5C9 wfzmof] v R} o), Fh A Al 5 CD68-5 A
2] Al FZ 2] 1l E-(M2)2 B4 th2T WU} 35 9h0H(34.92% vs 5.16%).

B
2
o
K3
oo
)

FE2 44 2 19 A d AL ox-LDL ¥ cLDLO]|
A(Vy R A 7MY (V)E L3RR, A s s S
] o, ok 2 X Rl 9lof f-8-3fr}, Begk, Q1)
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T84
EEES H%%ELﬁﬁﬁi 2 2w s 39 54 CORE Lol
T 7P 92 ok, AbskE A = A E e (ox-LDL)
Egtd AU XA w9 A (Carbamylated LDL;cLDL)]|
Lol 4 o2 Adtsle= A7 ded & A (human Monoclonal

Antibody;mAb) 5= Z1.2] 3214 3+ (Antigen binding

Fragment;Fab).
[ 7% 2] AW 4 NG s MV S 69] 43 CDRE s}
33 7h8d oL gk, Abshd A A4 e ox-LDL) 2

Zhabd dlo] Egl A & A @ e # 2 (Carbamylated LDL;cLDL)?]|
[e]

T ]
Lol 4 o2 Adtsle= A7 ded & A (human Monoclonal

Fragment;Fab).

%97 3] EEEESREEESERERERRES Yoot a
S ECEEEREREPREREEERENENEEE
CDRS S8k 23 7hied ol S ghrahiz, ahd Ads
%) A€k A (ox-LDL) 2 Fhobd elo] Eshyl A

A A ¢ A (Carbamylated LDL;cLDL)ol| 5-0] % 0 & A 3§35} =
A1 T U & & (human Monoclonal Antibody;mAb) 524= 71.9]
3914 g+ (Antigen binding Fragment;Fab).

[ 4] A1 = A3l oA, 7] T4 7P 2 A EHE 212
FAEE AS 5O o Az 9A 2 A Fis 19
%%@%%1&%)

[78 73 5] A28k = A3Fol] Qhoj A, 7] A 7PH g ]S A EHE 2272
FEAE = AE 1—57;8 O 2 3= QI dAEE A = 19
@14 het ¥ (Fab).

[ 7% 6] MEMZ 212 FAE = F4 7F

ol

O I8
A=)

S

N e
'z
?011

[\]

[\
W

L

2
)

-

H
Al 7P G A2 ke, kst A A A (mumwﬂ
Zhld gl o] E gl A & A2 el (Carbamylated LDL;cLDL)9]|
Lol 4 o2 Adtsle= A7 ded & A (human Monoclonal

= H
Antibody;mAb) 5= Z1.2] 3214 3+ (Antigen binding

Fragment;Fab).

[ -3 7] A1 WA A3E T o= &k o QI FAdEE A = 1Y
A 3 (Fab) & $F5.3}3}+ DNA A <&,

[7d -3 8] Aoste] A7 FAFE A = 119 LA H (Fab)S
&% 5}3}= DNA A4

[ 73 9] Aggtol A oJ A, 7] DNAA L& AT 23 = A
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[Fig. 1]
(A)
R am m2 aoR2
VE3-4D FVLVESGGGLVRYGESLRLSARSCFTFS DYYME  WVRDARGEKGLEWVS  SISS-SSTIYYADSVEG
plagoels, 16-46 os R m—- — PRI
m3 ans R
VH3-48 RETISROEAKESEYL{MESLRAEDTAVYYCAR
plagoels, 16-46 ®—F. — Gl — V- DYDY  WGQGTLVIVSR
(B)
m ORL m2 aoR2
VK1-20 EIVLIQSEGTLSLSPGERATLSC FASUSVSSSYLA  WYQOXDGQAFRLLTY — GASSRAT
plagoelS,16-46  ** —— -
3 ae3 ™4
VK3-20 GIEDRFSGSGSGTIFTLY ISRLEPEDFAVYYC QUYGSSE
plagoels, 16-46 B — AKIF  GOSTKVELX
[Fig. 2]

400 bp

300bp
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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