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A7 W Agkel XR7E 9%k, Fg-Jt=2E AW EE ] (carboxymethyllysine, CML) A& ¥ 3 sl <F

ZFAEREA, A7 A8E F-CML A -ui7/A =3} M E(senescent cells)o] AES X33}
A5

(a) A-9=4 AA(pro-inflammatory factor) X H-9=A <z} F=&Ad Agsts FA=EA, A7) d-9=

A Q1A= INF, IL-la, IL-1B, IL-5, IL-6, IL-8, IL-12, IL-23, CD2, CD3, CD20, CD22, CD52, CD80, (CDS6,

C5 ®A] @9 BAFF, APRIL, IgE, a4B1 <l€j2d 2 0.4[37 QE 1Y o7 o]FojZ FOoBRE AHEEE A
.

(b) oFuleE}A E (abatacept), LA E (alefacept), oFEFA A E (atacicept) B o B} 4 E (etanercept).
AT 3

OFA|BHA 24

:
i

A28 T A3 oA,

B71 A=A A e HA-d5A A FE&Al ZAdste e, 47T (alemtuzumab), AR
(belimumab), ZF47]1-7% (canakinumab), olF#]F%(eculizumab), olZet%5%(epratuzumab), YEH]FT
(natalizumab), 2325 (ocrelizumab), 3-FF T (ofatumumab), 2 'E2]FH(omalizumab), L @HAIFvH
(otelixizumab), BEA|%(rituximab), EHZ25F%(teplizumab), HﬂJ_E]—rH(Vedo izumab), o} FH
(adalimumab), H.2lo}7]=%H(briakinumab), Al E2]5% = (certolizumab pegol), =&|F % (golimumab), 1=
YA W (infliximab), "WX#]5F%(mepolizumab), #2=2]FW(reslizumab), E/\]E]Z“‘(tom izumab) % -22H

715 (ustekimmab) © 2 o] o] 7l wol 4 MElR Aol shite] Auel el okAsty 2AE.

A3 5

A1l leiA,

271 F-0ML A= QIZF A AL, AT 2AEE.

A28 T A3 oA,
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S A Z]EART =S 5 °1X]‘?_} T4 d5odA BHEE ARy ¥ b B2 FFEoR EAeke d-¢
=4 1A (pro-inflammatory factor)E 5302 8 4 dt}. o]zt <lxle] o ==, INF, IL-1a, IL-183,
IL-5, IL-6, IL-8, IL-12, IL-23, (D2, CD3, CD20, CD22, (D52, (D8O, (D86, C5 XA =z BAFF, APRIL,

[gh, a4B1l Je1d 9 a4B7 JHIFE X3y, g Ao AAHE Ao X85+, dF ¥, AR
F&A AFstAY Aol ARFFo M HA-dFAd AR A&& wallste ARE 23T

g7 e

T AT B R Gl #A-EE AWl Az g FEe] Fa% ERE 3-9F FAE 2dI. oy
gk FEe] ERoE, FAE E2FY W ofl}t, HM-AFA AA EE A-GFTA AA FE&A AFs= VE
v As ¥ieta, A EW Jd9(constant region)S ETTICL.  F-AZF FAY o EE, oluIEAE
(abatacept), — ZelFHE(alefacept),  ABFFH(alemtuzumab),  o}ERA Y E(atacicept), — HalFi
(belimumab), 7FH47]F% (canakinumab), olF8]FH(eculizumab), olZ&FFF(epratuzumab), YEF]FY
(natalizumab), 23 ¥ 25 (ocrelizumab), L3-FF T (ofatumumab), 2 'E2]FH(omalizumab), L@HAIFH
(otelixizumab), BEAIW(rituximab), EHZTFH(teplizumab), HWEgF%(vedolizumab), o}ZzFw
(adalimumab), B glo}7]+%(briakinumab), A&z ¥ (certolizumab pegol), ©lEFAAIE (etanercept),
ZdHF % (golimumab), A=A (infliximab), ™¥#]F%(mepolizumab), =8| (reslizumab), EAEF
W(tocilizumab) % f-2=H 7]+ (ustekinumab) S EFHsHc}.

w3t AT Nk H 34 oA gue Aotk wsis A %5 JUR, e SW, plo T B4
sl B-ZAHEATGAE HH3I= vlo]onpAdd FAAT, k3 AEE, B3 A-A5A AdAE XFsE AX
7F ARG FHofste B QIR FHlel #EEAL, o] QIx}e] FH|E wslo] T ¥ BAY Ee

SASPZ A H ¥ 3 YT},

HZET IS (AGE, AGE-71Z iz we HIFGsbE)S, wst Alx oA gl o do] v-ga4
ks o2 Xy AT (Ando, K. et al., Membrane Proteins of Human Erythrocytes Are Modified by
Advanced Glycation End Products during Aging in the Circulation, Biochem Biophys Res Commun., Vol.
258, 123, 125 (1999)). cole2fgk 382, gl T} opn|=7] Ate]o] 7k A whg-& AlZFeiA Al 7] (Schiff
base)E A1, T AFH olvi=z] AulE AE (Amadori rearrangement product)S FAJgt}.  ojmiimg
AHEo] PYAEW, F7R AudEiA AGEE ST, Dy Dol 9siA BT 18F (hyperglycemia)
9 AkE A AEd e oA Bl duide] WY $o] PSS FHZIgti(Lindsey JB, et al., "Receptor
For Advanced Glycation End-Products (RAGE) and soluble RAGE (sRAGE): Cardiovascular Implications,"
Diabetes Vascular Disease Research, Vol. 6(1), 7-14, (2009)). AGE:E YW =, 95, 4o, A=,
=4 w9 Ak, WES, WIAAE 7T o), 2 AE HaAA A3ES xFhele v WA el #eEE o
2t (Bierhaus A, "AGEs and their interaction with AGE-receptors in vascular disease and diabetes
mellitus. I. The AGE concept," Cardiovasc Res, Vol. 37(3), 586-600 (1998)).

WSk, AGE-7/HE oA w3t AEO wmiAoltt. HFFE4HEN w3} Alo]d] o]y A=, T Ve F
23] ¥AFHo] k. dE 59, Gruber, L. (WO 2009/143411, 26 Nov. 2009), Ando, K. et a/. (Membrane
Proteins of Human Erythrocytes Are Modified by Advanced Glycation End Products during Aging in the
Circulation, Biochem Biophys Res Commun., Vol. 258, 123, 125 (1999)), Ahmed, E.K. et al. ("Protein
Modification and Replicative Senescence of WI-38 Human Embryonic Fibroblasts" Aging Cells, vol. 9, 252
, 260 (2010)), Vlassara, H. et al. (Advanced Glycation Endproducts on Erythrocyte Cell Surface Induce
Receptor-Mediated Phagocytosis by Macrophages, J. Exp. Med., Vol. 166, 539, 545 (1987)) 2 Vlassara et
al. ("High-affinity-receptor-mediated Uptake and Degradation of Glucose-modified Proteins: A Potential
Mechanism for the Removal of Senescent Macromolecules" Proc. Natl. Acad. Sci. USAI, Vol. 82, 5588,

5591 (1985)) 3=, HE3H, Ahmed, E.K. et al. &, AZG3AE0] AX vhld 2 ¥ chulzo s =t
WA =AkS Qo= FQE e F OHJrFJr—'C— A& Yebdth(Ahmed, E.K. et al., see above, page 353).
weta, HEGIAEY HH2 w8t 9 75 FAe Ay Q).
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omn

(i) A el AGE-71d o] Agtel= A, 2 (i) F-95 A&

P
il
£
rr

ioage -9
% E= A7k WY A% AR Pyelt.
4]

go "AFYENL EE WEND SNA(ER, AEFAE)e, wude] SHs) T
[

93 F7be Akl usteld stne g4shs AdE Bude 498 ,
wo] Atele] AAGA weE ARHA AX 9/ FHstn, B AT ohlwd AWM 4B Fyad
obvlme] AbEe] AWM, Fb AWidstel AES AABTH  AGE MA WA R AGE-AE wwde] g

I3} g Ao AR E dYEX, oF EW, g3} 5T oA AR E N-USAIZZEA A AGE
7} olyth.  AGEQ] A2E, 2-(2-F2YU)-4(5)-(2-F#d)-1H-°o|vt}E ("FFI"); 5-3|=FA|vE-1-L4 Ay E-
2-FtEdygse ("dEHU"); 1-gdd-2-¥2dW-3 4-t]Fg 74 I E ("AFGP"), H]-FFA Bd AGE; FIEEA)

d8l; 2 AEADS zehelty. B v AGER] ALIS= Al-Abed et alel 7]Al=o] Qlt}.

"AIE e AGE-/NE e el Agtehis A" AGE-/HE wwde] Adtela FAe] BW IS xFPde I
Al e 7le GeES ojulstar, offd AGE-/HdEE wEe dubHom Ax wwl Aol At Ao @A
e wmdeln, Az, wEAsAE 247 AXxela, o wighEsAE QIzb, el A, #, HE(dE
=W, 9E B b, &, 4, Be i Azeolth. AGE-A-E SEWS AE o] AGE-/RE R wheol
obdiL, ol dwrHow Axel g Aol AgE Ao WA @] ofyr. "ME Ao AGE-NE o
el Aehs FA"s dA Axe] AA, S, e AAgoR olA= FAE gAY, EI, 95

&, oFE, Ei VIE okE Ei Aol A3l (conjugated) FAE EIbAGH wigbASHA, A= B

A dAE 9 S8 dAE quidd. A-dSA QA dzZE, I EE WNFa, IL-la,
IL-18, IL-5, IL-6, IL-8, IL-12, IL-23, (D2, CD3, (D20, CD22, (D52, CDBO, CD86, C5 WL7| wh@lzl  BAFF,
APRIL, IgE, a4Bl JEIZIE R ad4p7 1S 2. ole|dh QIAf B/Es of2jdh &A1 i
Foldh T WolA Adoldh vxE M 4 oAnk. WA o] AvAls v go] Aeld vE Ex QIk
2HE feehs dAE AAs] flsiM AR QIRE = b, el = f, A =d ¥ e o =
A7b) =c, & =b, F=0, B Uk =g dE W, WINF=, A INFE ujgder. &=, Aae ¥A o
o R'E Q1A FEAE Ueha, ¢E 59, IN-RES MNP ek Q1kF FEAol ALY, IL-6RE IL-69 U
g FgAeltk. ol Age x3eA A 5 glal, & 59, hIL-6RE IL-6°] <13k F8-A o]t}

[ =1 © © il A = 89) H DL = roage) = fl:o
& PaAzla, gAY B G9e Esh AA £t 8 aude guad. 9% @A ozt of
lEHLE, QElSHIE,  FUERE, oleMAE, weww,  shbslew,  olFelEyw,  olmewiy
detelEw, eadeFy, osbRry 5, obg

g AT, HAReA 2 oAl Aeol pl6 ™ e BRI B-TREAGAR W wse] SR o
o) ol erlAS wAse AEE Utk E@, st AE'E AAWAA FAA SR, OB B9,
ALS Bpe] 2 ol wAHE QN 94 AEsh L& 54 2aAseld A oA FHT F i, st
St ol4bel vholenkA S WdsHE A¥st TeH

w2 YAz fek FAY g

Aol wet =3t MEZF AFEHJARE, HZol w3t Alxe] A matel] thafxwt AAFHATE. Baker, D.J.
et al. ("Clearance of pl6Ink4a-positive senescent cell delays ageing-associated disorders", Nature,
vol. 479, pp. 232-236, (2011))°ll o&t FHo] AFolAE, pkg-2 oA w38 Alxe] Zejojddx a3E *
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of oA itk ¥ 29 oldel, @F L -
o]

Z ko] AGE-70d whul Aol Adtals a4 (i "I-AGE A= #E 7] Bokola FAEo] gtk o]
5,702,704 (Bucala) @ W= E3] #6,380,16535 (Al-Abed et al.)o] 71AE A

Zohstth, o]k A o, sk ool AGE, o|E &', FFI, ¥Z¥, ARGP, ALI, 7125w ]l
Agst FAE . upFAsHAE, AL AR EAME A Aseh. ulEA s E,

5 H-wddola, dF 5W, A3k 7, %ol 2 wE ¥Iehs v TE; 2 Al
v E3Ih), A(EHY TE), &, F dAxo] us] v-wgLdgelr.

A2 A=, FA7E, A5 B, (gt disf)lztsl, (aekeldl tis)) | s s, (el o
= gugtel s HErst, (4ol g ast, (ol tisl)dst, T (Fael sl dastet
g e WS a7V HEiA, TE dAS U T BW 99S Zed. o bk

A, EA7E AHgE FE9 At FdSA(UME G AQ]), <& EW, Izt A, 1okl A,

A, B da FAlolvt. o#d FEel tid A =W dd =

p

b

=
02
o
*
™~
X2
Q2

-AGE A= FA-3Yd BIAZRE dg] 5 T (S, kyy 5 SZ-#Ho]E(off-rate) E A A 3Hc})

b i, wrE S A HUE 9 X 100, 8 X 10, 7 X 10° EE 6 x 10 (sec )olth. @-AGE A= A

ke
Lo,

AGE-7H e Ao] ek e WHEES Za, Hol 9 x 10, 8 X 10, 7 X 10, 6 X 10, 5 % 10, 4 X

N
10° EE 3 x 100 (D] e dE A5 hE uaE 5 g

S-AGE A7 AGE-NE Axe] stHE doy|e= AAd A¥dd & Uk, olYe AAE, 54, AE 544,

=
=
A a9 g AW-BE A o)A (nagnetic spin-vortex discs)d 4 ).

S-AGE Ao Hew Z4, 4= 5, 7% A 54(PFT)(Aroian R. et al., "Pore-Forming Toxins and
Cellular Non-Immune Defenses (CNIDs)," Current Opinion in Microbiology, 10:57-61 (2007))7} AGE-7§Z& Al
E5 AuAor wHoR i ASES Al FAbE 4 glnh. @-AGE A= AGE-NE AEE 14§

a AR, ololA, =aw AX FHd 7ES FAgsta ojojA AR &AE FE AxE AT,

Aol e A dmdAbs, AGE N AxEs Ao st AlASHES Sl FAbE 4 gl

ARA, ol YHS WS £ ' 2AU)-2H-E 7] YA 2 Fe] A&

o)

E e Ay sn-ges o

Aol ArstElar, 7)ol Agu= A 3dshy] AlAstel w4 Aol el s s dein. -
= AL AGE-7NE AlxE HElE 5olF

2~
A=
AGE Al B = A 2d-E82 fads, 7 99 MRS AASH i
o FAHow g},

A=, dubdor W g Sas GAskr] A AgrE 27fe] A B 278 e EefE s 23d
o 2w g9, e wAe® 7] A ARSEE S A, Y ORE )] | el
o] opulial AAL Aol A FolM MBI ol Wkl oM, Fol Atehs A SoldE @
Aol Azt A 2 T EES FTIste 7 49, PGS HV-EE Al we dRAg A
@9 Ex (Re= AFE) R ZAdHAER) F9e o wddn. A AxFeor AxHe= 25, 270
o 73 TR A4 99 e 9 AE M s 9, Yo 7
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(3

® ool whE Q1 PoAGE FAE thee] obmabe] 7 W 9 AL bd & ek

il

10 20 30 40 50 60
ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVIVS WNSGALTSGV HTFPAVLQSS

70 80 90 100 110 120

GLYSLSSVVT VPSSNFGTQT YTCNVDHKPS NTKVDKTVER KCCVECPPCP APPVAGPSVF

130 140 150 160 170 180

LFPPKPKDTL MISRTPEVTC VVVDVSHEDP EVQFNWYVDG VEVHNAKTKP REEQFNSTFR

190 200 210 220 230 240
VVSVLTVVHQ DWLNGKEYKC KVSNKGLPAP IEKTISKTKG QPREPQVYTL PPSREEMTKN

250 260 270 280 290 300
QVSLTCLVKG FYPSDISVEW ESNGQPENNY KTTPPMLDSD GSFFLYSKLT VDKSRWQQGN

310 320
VFSCSVMHEA LHNHYTQKSL SLSPGK

GoAGE AL Theo) guA 24 9 F s

ﬁLf
i
9
o
o
=
1%
]
BN
30,
i}

CDRIH (5#0):  SYIMGVS

CDR2H (ZF21):  TISSGGGSTYYPDSVKG
CDR3H (5#1):  QGGWLPPFAX

CDRIL (72):  RASKSVSTSSRGYSYMH
CDRZL (7d#1):  LVSNLES

CDR3L (7d4H):  QHIRELTRS

F-95 FAZE FE3] FAH i, w2 FATE A ARl el oln] FelEe} k. F-dF A9 o
2y, obEIE, desE, SRR, ofeAE, ey, JhTIeR, AT Sy, JseEa, o
gy, eadsy, ooy, ewesy, SRAYAFY, AEAY, HEYFE, WEdsy, ok
W, Beloprlrst, AEels s, olepdAE, =elaw, dEEA, vzesw, dsesy, BEAETT
2 fauy) RS 2ge. uigAsA, &-9F FAE INF EE INF-Rel A@dshs FAolth. 4] A
T delel A2 A7 ol9le] FE UM slele] bed WY WS Fol7] SEA, A-95d A EE -
BT AA F8Ae] AFeA] B FE, TEREH fske @A BWgY, A8 59, 1%l A,
=, HE(ES dyph), &, B dal] A 2 g gAadess /dd o gt

olelgt EW g, g, olgf3 TE A 1 &9 FES F&] TAE i, dFE theelA wdd
4= 91t} Yaofeng Zhao, et al. "The bovine antibody repertoire" Developmental & Comparative Immunology,
Vol. 30, Issues 1-2, 2006, Pages 175-186; Wagner B, et al. "the complete map of the Ig heavy chain
constant gene region reveals evidence for seven IgG isotypes and for IgD in the horse" J Immunol. 2004
Sep 1;173(5):3230-42; Strietzel CJ, et al. "In Vitro functional characterization of feline IgGs" Vet
Immunol Immunopathol. 2014 Apr 15;158(3-4):214-23; Mayuri Patel, et al. "Sequence of the dog
immunoglobulin alpha and epsilon constant region genes" Immunogenetics, March 1995, Volume 41, Issue
5, pp 282-286; and David R. Maass, et al. "Alpaca (Lama pacos) as a convenient source of recombinant

_9_



[0036]

[0037]

[0038]
[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

SE53 10-2438295
camelid heavy chain antibodies (VHHs)" J Immunol Methods. Jul 31, 2007; 324(1-2): 13-25.
F-94% AL, PA-FY 2FARRE ) Y FE EE k (ED, ke TE 2 dolER AFHH}
T, kbR EA, Ao 9 x 100, 8 X 10,7 X 10, 6 X 10,5 %10, 4% 10,3 x 10,2 x 10
EE 1< 100 (sec Dolth. @-91% AL 1 AT Fdol WF AsEE 2, o) A 9 x 10, 8 x

10°,7%x10,6x10,5x10,4x10 3x10,2x10,1x10,1x10 E=1x10

CDR3L (742): Gln Arg Tyr Asn Arg Ala Pro Tyr Xaa, 99714 Xaa += Thr E+ Alao|t}.
CDR3H (%20): Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Xaa, ©17]4 Xaa & Tyr =+ Asno|t}.

743 7bH 4 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile
Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu
Leu Ile Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gln Arg Tyr Asn Arg Ala Pro Tyr
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys.

=2 7FH 999 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg Ser Leu Arg Leu Ser
Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
Trp Val Ser Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val Glu Gly Arg Phe Thr Ile Ser
Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
Ala Lys Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser.

F-AGE A B F-9AF FARA ol SolA @FAZF EF AREE 5 k. olH @ @A, F-AGE A A
ZRE S 7h G ARG AA d9) ¥ F-dS FARREY Jh (e AR A dDS

=0

Ni 10

Fokel FA ANASE A, olES FRI TAR P AEHA Az & Avh. oF Ew, FTeIed
A (pAbs)E WS, % o] whet o} FRE F sht o] 4e Faetel BT 7 velA wEd. du
Hoz, WAA(R FFNE)E A5 B B FAl oM ZAF ol FAE. WS AL AG-

M8 wnd, A-9434 A4, A-9F

[e]
E(Freund's)®] E4Ae, Bxx~¥d It A FH-EHTEA 37 FHo|E, &FuF 3to]|=FAlo]
E(alum), €224 @A HSP 70 X HSPY6, RuxA¥Y I AZ Ffdte AFS b, o2-vla=z
ZEEYU 2 oY oHAd, EFRY 9, Yol ¢ YUERAEES Este xW 24 EES ¥
o WY 9SS fEA, A e %4 LHOM ﬂdﬂ%*ﬁ,% b= ZE e Higd 5 dx, EY
1 g E

H =
impet hemocyanin, KLH), 3d& <8,
,ﬂ,Nag}mﬂ_wb o)yl EgAl A Ao},

aFEd GAibs)E, B £F EE SFLPE PrT WYY Polsa, mb-#H (B GAHOE
) YETE A3, o]ud YETE Bush AE(AE BW, F4E ML) §FsHA, s mbE 2uls
E AEE dugesd Axa £ Ak 99 VE2A, odF 59, BI-solnelwn} vl AgR £
k. @A) AW mhe dEgelt FAAE AZ(EE 1 9o BE)e Bu wudle) A dud
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