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3 Al A
9
ATE 1
ZeATtetole-gA gl H3A 92 A FEHe "HAE EFste, 2EIFEITE FERUY
(Streptococcus pneumoniae) = Z|AM7Melo]=of gt WY RESS FX317] S8 AUy AAEZA, o
] 3l l— A
W

714 Eejabzretel =-whAl e A o] EejAbbetol = 8] rEe] &L yrRYolel(S. pneumoniae) E
A9 23 Ee|AkEtol = by oS Zhal

iy

[—4)-B-Glep(1—4)-B-Galp(1—4)-B-Rhap(1—]
3

1
ZYAE-2-POy

A eE e (RM1970] a1, ZE|Abtelol=-whAl ehlA A= 1,000 kDa WA 10,000 kDa2] ¥AM&S ztar
EejAretel mowAl e ASRAlE 0.5 WA 2.09] EEAPREfOlE of whA] e AdRgHE zbe A”, W

94 =4S
AT 2

A1gel JojA, F7tE st o] el F7t EYAbTtgelE-gA wul H3AE Esetar, o)A At A1
A= CRM197¢ AasE EA oA, FRUol dH3 o ZgAtglol=d x3sla, o2, FRUol 43
1, 2, 3, 4, 5, 6A, 6B, 6C, 6D, 7B, 7C, 7F, 8, ON, 9V, 10A, 11A, 12F, 14, 15A, 15B, 15C, 17F, 18C, 19A,
19F, 20, 21, 22A, 22F, 23A, 23F, 24F, 27, 28A, 31, 33F, 34, 35A, 35B, 35F % 382 o]Fojz o 2K E
AuEe 290, 99y 24E

A% 3

A& oA, st o]ike] Frt ZEAgtglole-wAl @il A= ol wEUYold dA Y 2349 Ed
At ol =5 23l WYy 2A4E.

AT 4

Aggo] oM, st oAkl Frt Zagtelol=-dA vld HgA= ol wEUold @33 23Fo Zi
Aol EE R3S WA ZAE.

AT 5

A2ge] JoAA, 4 6B iw}?}ﬂ}o —3— Aesta EAstE 24 ZAgkEel= 0.4 WA 4 pg/ul, Y
6B ZAlFtElol =7t EAS: AS A Y %El AZkElol = 0. 8 WA 8 pg/ml ¥ EAtEtolE FEo
0.54 W= 38 k2] CRM197 ﬂxﬂ A S Eﬁfﬁ} AgslE WA 2AE.

A4 6

A5l glolA, 150 mMl PBFEF, 20 mM -3 =E]W k34 2 0.05 WA 2% w/v ARBHAE Fhw
S Adsy uddd 242,

b
B

AT 7
A6l ojA, olFHES Frt2 ¥FstE WA 2=
27% 8

A7 A, oFFRIETE dFuE-7| A ofFRIER] WA A=,

A7 9
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H EHOlE 9 4Ruy

ol

|=sA =R ool Fo

i

Agaell oA, ofFRIETL &Py EidolE,
2HE A= Q] Hodd 248

A7 10

A9l lolA, ofFRIEZL UFHE X do|EQ] WAdd 2AE

A7E 1

A1l lolA, 23B EHAbzhetol= wHE ©97F B-Glep H= B-Rhap®] A2 e A3 ©@4 1A e 2

A&l 9lolA, 23B EejAb7hetol = Rbg ©helo] ol 90%7F B-Rhape] A2 B A3 ©4 9x]o Hd A

AT% 13

A&l QlolA, HgAle M AxE 3 A 139 W9 2A4E

A3 14

A1gel o)A, Zatete] =7} 50 kDa A 1,000 kDa®] BA#S 2= WA AL

A7 15

Aol glolA, EFE|AFERe] =7F 100 kDa WA 300 kDae] A ES 2 WAAAY ZA4E

AT% 16

A1ge] oA, ZE|abztetol=-ghA] vl M A 7E 0.5 WA 1.59] ZEalgtetel= o] whA]l wald Ak
g 7t WYY 2A4E.

AT 17

Aol loid, ZE|abztetol=-ghA] whald HEkA 7 0.8 WA 1.29] Zgalgtetol= o whA] wald A
S Zte WYdY 24E.

AT% 18

ALgel glofn, Felabsbetel= Fapwt wlmstel 256 vlwke] M-FH A0 B A TelAlstetel =g

H:l
i
ol
o
rir

37 19

Aol SlolA, EeAbbetel = F&Fa} nHlasto] 15% vnke] Hl-gfAom 3]s ZeAptetel=E Edtehs
Heldd =A4E

379 20

Aol glojAl, 23B EFEAbzbEto]= Wk whelo] AHolw 90% B-Rhapo] #12 EE A3 v X F@E L
AEAe A3 AxE 3 WA 1303, ZAFetel=7) 100 kDa WA 300 kDa®] HAbeFS zi AEA W€
ZYApbEtol= o WA dde] Aekhl= 0.8 A 1.20]al, FEjAptEtol =T Al e HI A= ZEAbt
ghol= FaFah HlaLste] 15% miRke] Hl-gfrHow 3w Zeipletol =g e AQl, HAdd 248



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

SIS 10-2025-0046326

2 2EIAEFF 2 Yol (Streptococcus pneumoniae) 733 23 A 2 23BEF-E e AHAH yu =
gArzletol= d olE FHY F 1T oo RFEH ZyAPEtel=E Zie ZEAbtgol=-dwd HIAAE
Foth, olE EAHEY F 1T ooz FHe ZAtelol=-wild HIA = oot " JAEA WAl
S

gltslE " gole] g o] AEREIFTA FERUoE AAAH R Alzter AFe] fold llolr}.
199730, A3k Ao} & o AE (CDO)E= W=l A vid 3,000A2] #H&ttA 52k Abdl, 50,0007 <] ¥
T wrelE el S Ak, 7,000,000719] HHE T ol Al R 500,00071 ] HH A AEH AT &
Asts Aoz F459Y. £ [Centers for Disease Control and Prevention, MMWR Morb Mortal Wkly Rep
1997, 46(RR-8):1-13]5 =gvh. F7t=, o5 A% FHFL FT + dow, dF A7E AdTdA
T ofg Hul 8] AMGE H 25%0] AAA FHFS Easta Jrk. @ [Arditi et al., 1998,
Pediatrics 102:1087-971% 3=x3h},

FBek SzkEel & b AYTE EAIEOlE Male 49, 53 134 % aA @A ARTFEA
A4S oy uHT 88 Ao JFHAT. 2y, Fob B Lol wHY dFTH A=
of BEA we@T. ueleo} Eelasletel =i T-HE-H ol welgoln], ol ok e wEal
A A8 WS &S gtk welPel Felrbztetel= Weile] Al wude] shahA Pe Folol
o) He W T 4 WY Wgew ABAUT. CxHol Saol= (N, br9) SAo 6%
# o) B CR97 29] opulaal A W) T-AIE-AS oMEse] EAm e vheelcl EATteels W
49e A% WA M AU

A Ao B Jotell M HAFA A" dERE oprlske 7Ee] 7 WA deld 3 F (4, 6B, 9V,
14, 18C, 19F % 23F)% FHyske dld o AHA 921 2 By = (Previar) ®7F 7l=oll 4 20000 2ol A
& S7FE AT, mF A L

oMol HEA HEFHAd 432 FosiAl #AasEA.
MMWR Morb Mortal Wkly Rep 2005, 54(36):893-7]1S Zr=3it). 28y, AAIL EA X doAe ZyPH =@
of ofg A A& B wFeAe B AR FHEF (dF 5], 194 Tl #Ag dF FA dojA=
A 7F k. 3 [0'Brien et al., 2004, Am J Epidemiol 159:634-44; Whitney et al., 2003, N Engl J
Med 348:1737-46; Kyaw et al., 2006, N Engl J Med 354:1455-63; Hicks et al., 2007, J Infect Dis
196:1346-54; Traore et al., 2009, Clin Infect Dis 48:S181-S189]& Z=3it}.

o, *Eﬂb“%’ﬂ@oﬂ EAsks ddgew QAT obs

T BEUYE 13®@> ¥4 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F % 23F5 Xgtali= 137} w4
ZErFMEfol - A H3kA] widlelth, & B9, vla 53 &9 U1 W& US 2006/0228380 Al, &3
[Prymula et al., 2006, Lancet 367:740-48 ™ Kieninger et al., Safety and Immunologic Non-inferiority
of 13-valent Pneumococcal Conjugate Vaccine Compared to 7-valent Pneumococcal Conjugate Vaccine Given

as a 4-Dose Series in Healthy Infants and Toddlers, presented at the 48th Annual ICAAC/ISDA 46th Annual
Meeting, Washington DC, October 25-28, 2008]& #r=3%tc}. H3F, F3& [Dagan et al., 1998, Infect
Immun. 66: 2093-2098 2 Fattom, 1999, Vaccine 17:126]% %3},

o2, FERUoldl= Fut FAEol =] o 7|xet 90F e HPo=z s sFH k. FA
? AGT3g A7 Zatgels Fxe BE2S F3 [Geno, 2015, Clinical Microbiology Reviews 28:871-

8991 AFH o] rt. HAHE 23A= olgdy o} E3F HMF IT 1418572 Blol|l 1A=} AAwH, F2E= AT A
okt

_E
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[0007] A4 trp H@GtE AEA WAL Wale EAEE 4] Y, dE 5o 23F9 d3E H@FHA Ao
WAES AAaA7IEd adyoldet. Ty, Wdle] &A1t Zv dAYS Ldste HHETTe FHEC]
Z7beka vk, g, 23FE AEgele dlEH At HEA 94l 4 234 2 23Be] didt wA BHEE AlFst
A gFErh. uEhA, FF 9o E?}M?H A A HFTT gAY IAstan 5AFS= o)
g3}
ggo] g
[0008] Boatge ~EdEgIA FFRUold d3d 230 2 23BRFE Q] AAY vt Zaglgel= E ol Y
S zhe Zoagtglel= wld HIAZS AlFeith. B wye RRHow ols dHYPoriE e vu Zal

[0009] whEhA] gk AAQFEe A, B i e 5ly] dbE 9] F s 2zt ZAtElel=E AlEgt):
23A = 23B
ZF A E-2-PO,
:l‘ [—4)-B-Glep(1—4)-B-Galp(1—4)-B-Rhap(1—]
o-Rhap-(1—2)-$-Galp ?
1 224 2-2-PO;
4

[—3)-B-Rhap-(1—4)-B-Glcp-(1-]

[0010]

[0011] 2EREFFTA FRUYok d3 3 2302 FE ] Aol = 712 YUEold 4 Qi)
Z 8 M =-2-PO,

!

3

u-Rhap-(1—2)-B-Galp

1

!

4

[—3)-B-Rhap-(1—4)-B-Glep-(1—],

[0012]

[0013] 7|4 ne WHE ©h9lo] 5 e,

[0014] 2EJEIFT~ gRUYol| HF 23BRFEHY FEAgtEtol=x 712 vERdold ¢ Q)
[—4)-B-Glep(1—4)-B-Galp(1—4)-B-Rhap(1—],

28 A =-2-PO,

[0015]

[0016] o714 ne WHE ©h9lo] 5 e,

[0017] B AA el A, EE|AFIE = 10 UK 5,000719] ¥ @9 E ke, 54 SHdA, AN =

= 50 WA 3,0007H, 100 WA 2,50070 T 100 WA 2,00070¢] WHE @S zk=t).

[0018] E4 Ao, Zgat7tele] = 50 kDa WA 4,000 kDaol #AS ztet. 54 WA, ZYAlet

o= 80 kDa WA 2,000 kDa T+ 100 kDa WA 1,500 kDa®] EA}S zt=t},

[0019] 2 age Frt2 ZYagtglel=r) 3 Ajefo g BAstEo] YA He ©A weldee] HES ¢eh vk

718 AAdstE 499 4] AAYHREYH AdE @4t ZalEel =g AlFdt. 5 AAGE A

o ~. FERUYold FHY ZAFtEtol= 2309 &/443E a-Rhap =E B-Glep oA dojdrt. 54 AAY

glo| A, o2, Rl FAHE EgAtEel= 238-<4 gAd3}= B-Glep =F B-Rhap oA dojdrl. o

gt AAIEe] g S, o2, FRUYold dAY ZAglEtel= 23B2] #4dsli= B -Rhap AolAl 90%,

95% T 99% ¥R dojdtt. 5 AAGHCA, ZEAFtEel = wololoHo|ER FAslETt. o]
AN GEH e 54 FwolA, A 234 ZAtEel=e) #4938k a-Rhap = B-Glepe A2 T A3 w4
A el A doAuAY e A 238 LE|AteEtel =9 @43k= B-Glep B B-Rhapo] A2 T+ A3 &
A 9IA AellA dojdtt. ol#e FHWe| shuhe] S-S, AP 23B ZAtTteEte] =] Hololo ol E

_6_



[0020]

[0021]

[0022]

[0023]
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g4 3= B-Rhap AollAl 90%, 95% H+ 99% 2= dojut},

Bogye F7hE 47 ABE bhsh g Eelibletels mE B4skd Eelibvlvelsot vl B 1

1= H
@ EAgtetel -l HIAE AlFett. 54 SWAA, w@A delAe CRM197, tlZH ol 54 @ B
(DTFB), DIFB C8, HZE|gjo} Haol= (DT), 3E Faol= (T1), TT¢ &3 C, W) Fiol=, e =
Aol=, o], FFol(E. coli) LT, °o]. F&o] ST ¥ FEEY2 ol F 7] =AM Pseudomonas aeruginosa) Z4-F
o] ejEa ARNE Aegch, shue] FAA SHoA, A del™S CRM1979] T},
54 SN, ZeAprtetole-wild HA = 4 27 stell e AR &, dAd guE s3%A
= (DMSO) FolA A o3} #8hs Al&3ste] AT, FAA SHA, ZYPATHEolE-wid 3t

A= DMSO Foll A gkl ofm 3} 3fekg ARg-ate] Alxd

=

3 AN FE o], B e 2EFEITA FRUk] I3 234 L 23B T 1F oo 2RE nHY
ARl = Ei FEAptERol vk HekA] B AERIEIFA pRYotel A 1, 2, 3, 4, 5, 64, 6B,
6C, 6D, 7B, 7C, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 154, 15B, 15C, 16F, 17F, 18B, 18C, 19A, 19F, 20, 21,
22A, 22F, 23F, 24B, 24F, 27, 28A, 31, 33F, 34, 35A, 35B, 35F W 38 ¥ 1% o|omFE9 wHY FAl
Zheel = B EEApREelm-whid HAlS £9ehs vy Wodd 2SS Aedth. @ shel A g
olA, thb MYy 2B WY Teapletels i Taptetel=-whAl @uid HEAE xS =

OE EFSAE gt @ AAUAGHAA, Bt A9y 2B AT FeAbtetels wE ¢t
dolm-ghal Wl A EFES E@AT. 54 SAAAFEANA, B a5l ot W9y 2B

4,5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85 Ei: 90F oldle] AL zret).

labi oz, Ul WP 230 (a) % 238 (b) FelAsbelol=el b o) Txe) TdX XL =
ARk, wotolodjolEe] o] 87bsd B HAt HER ANEC. BAtE Feaptetel=el A
W Eels] B4 P9 BEs BYSEAE gtk ol B-Rhape] Al2 EE A3 B 91X YoM B3
g 238 FelAsbetol ol Jbsd BekE wT,

T 2a-bE 50TColA 2HelEa4a (D0) T o=, FEYold d3¥ 234 (a) ¥ 23B (h)EHE I8t A7}t
Zhol=2] 600 Miz 13+ H NNR 2~ E#H S wA gk}, B oxF (DMSO 2 DSS-dg), F & (HOD) 2 AA &

HoRHRE YE IAF AE; ek (EtOH), o4& =

L OlAEEFE (IPA) @ opdElo| ERTE WS MBIt BA
Hol gtk x2 EARE FAH AsE ox, Fmuolel AxH X
ol

AFE, AW -FAbsete s B/

FHEZERIo =

= 3a-bi= o, FEUoke] FAE 234 (a) 2 238 (b)) FHF ol ALEE 1akd (1D) H NR 594 o
9& TAgY. 4o RuAEle| = Y| REE O] whE o] Zbzbe] ofnw] AdRte] AT X7 HAH
o] Qt}.

% Ja-bE WM 72 o] B W5 Alole] FH ARG FYPeE oz, wEUole] @Y 234 (a) P 238
(b)o] R8#9l 234 (2D) H - C % A% 4ovA NR 29292 =A%, 2eans 942 38
= AnaArt =W ®AHe] it

N

= ool Syl @33 230 () 2 238 (0)2] AT Felaphetol= W el U)e] Eaxr)o) s
Ade Hge EA@.

2

[tk
[@2]
il

ki

6: 25ColA 2tstsra (D0) & o, wEUYole] I8 23BZHEH] ksl 2 TSC fEAstd 9 =
g Algbetol =] 600 MHz 13+ H NIR ~#Ee . 2w godmsznce Swilge o A48 ow
NEe] ool

T 70 o2, FwRUYoldl 33 23BRHEL AbstE 2 TSC FEAlstE 39 ZAigtetel=e ~HER ] 2D
TOCSY. 7.36-7.40 ppm 339} =2 CH; 3 (~1.32 ppm) Aol AA#AA Az7F Aoz FAH] 9

HEE o, FEUeld 839 2382RE sut EelAstetel el tig Fxolm, ol ouoE By



[0024]

[0025]

[0026]

[0027]
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Qe AER FAHY .

&= 8acb: ol FpRUotel I 23B=AEC] Abstd 9 TSC frEAStE v Zejagtelol=e] A EY ]
2D gCOSY (a) B NOESY (b).

% 90 CRNI970] HEH L FFE EAHoE ol FHE (APAE AHESte] AASR o, FRuole 171 &
Asbetol= BHPo R Welshe Erlo] o ELISA 16 FA) 47 (8% 2 F). ©
A FhE e,

= 10: CRM1979] A3 dFnE EAFOJE o E (APA)E A3} AASE o2, FREUold 17F =
grztetels dHygow WAstE Evjol gt % %— 12 OPA 97} (&% 2 3). ox W= 7|8 Hyr
+ 95% A% F7He YERAT,

11a-b: CRM197¢] &5 1 <d2uly FAHO]E olFUlE (APA)E A}&3le] AAFdE o]~ FEUold 17}
EPAptEtol= A Y 234, 23B Hi= 23FR WAStE E7lel ¥, a. ELISA PoPs23A IgG FA 97h 4 b,
2 FRUole] Zgalglale]l= &EAE 234 0PA &7 (WA, o] 1 T (PD1) 2 Fo 2 T (PD2)). o3
= 718t Fit + 95% AF F7HS YEepdc

& 12a-b: CRM197¢] A §real &Fuly EXAHOIE ofFwtE (APA)S ARSSte] AlASHE o, jpiyote] 17}
Zejastetel= dAY 234, 23B HE 23FR Wolsl® =7l ulgh, a. ELISA PoPs23B IgG & 97F; 2 b.
of &~ gpEuofe] FE|AbFbERel= AR 23B OPA 7 (A, Fo 1§ (PD1) B Fof 2 § (PD2)). 243
U= 718k S + 95% Al®] kS UERdT

%= 13a-b: CRMI97¢] HFH L dFulE E20]E ofFRtE (APA)E AHE3Sle] AA|StE o =, ”E’J%O}Ol 17}
ZAtetel= A3 234, 23B Wiz 23FE WstE E7le] oiek, a. ELISA PnPs 23F IgG &A| <7k 2 b.
ol yFRUole] ZEEAlztetel= HAF 23F OPA 97} (WY, Fof 1 ¥ (PD1) % 7o 2 & (PD2)). 2‘}
2Hf= 718k Wt + 95% AlE kS uEbdc

T 14 ot A" AEA WAl (2 pg/PoPs) o2 WskE Ezol digh AHEY HolA (. FRYo}
Y3 16F, 23A, 23B, 24F, 31) WA, PD1 2 PD2 718F Hi A 9718 RoFET. o duE Zze
A48 (X-%)9 718} Hi 97t 2 FE 2322 vEhit,

T 15% o7 A AFA WAl (2 pg/PoPs) o2 WAstE Ezle digh @AY 5ol (oA, FFEU ol
g3 16F, 23A, 23B, 24F, 31) WY, PD1 2 PD2 OPA 3|4 E 9rl=2 HolFEd. 713E /8 9712 ve
Y, & "l 7|8k Hd 97F (MDY 95% A1F F+3F (CDE Yebdth.  # p<0.05, #% p<0.01, ##*
p<0.001, ns=1-9]3}#] &=

Fo

=) é e b

2

2
o
N

0 2
o,
SN

o 2
= AA
Bujolo] A 234 9 23B EZEAprbEtol =S 9] AZe] dFEAE Aakshal gAsgith. it
) Zgagteto) =g A}&o}oq 78 Ps-CRM197 HHAIE AAsdt. ol wrEYetel d49 23
gL H5T Zeapetols F2E JHAH, ol A9 A A FAS T, AgE AR
TE AT Hgedd e ?;%Elﬁit}.

2,
of
il

2 0 2 NMR 715011 91@1 A4t HAHFHF FE AR E R &
. rEyopell dAE 234 9 23BO] HE &<l e Hx 499 @

o =
> rfe

o
=

i
Jﬂ FE

=

J
]
=

rr

welo] AMgE go) "EelAlElol =" (Ps)E MAblElolR" Tgel ARl ARl e 2
=" S]aabbetel = (L0S)", "HEZEAIIEel= (LPS)", "FH A olE", "FHIA", "Hi

Agte wm= @gsty Feapletels B SelaApletels 58 EEht ofdl AlwtsA
=)

_\>41-

= oo, ey
9 outejelol WA Rofol X FAHOZ ALGHE ele] U4 AbetelE e (L gAY B LI
togow olmaAr, 9 WAHA 9 @, 29l AgH FeAvtelel= wWwMe [IUB-IUPAC Joint

Commission on Biochemical Nomenclature (JCBM) Recommendations 1980]& w&t}. H& [JCBN, 1982, J.
Biol. Chem. 257:3352-3354]% Z-=3it}.

welo] ALHE RGN AR £F, AU LHERolA Adon EE AEm R B o s
WY W wEeE 5US 2 99, oA weeel 9u Eeaptetels it Eeatetels-wnd A
_ y

Aok, WU B2 AE ol MHC ZAbsh 3]st s AAFe

_8_
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A Eo] gr}. m=E EF WIE 6,248,570; 5,866,135, L 5,773,007 FzFr},

AP (E)ENFHY 2EJEIF A FRUOYERE] Ju Zeazteto]=s #d 7]siofd] &
Ag FF 7wl o8 Alxd 4 Ak, dE 59, ZEAleElol = vl glolz Y e

e So], Y 53] WH3E EP497524 L EP497525 #=); 2 nlRA e A= #2317
] i3 = 3eH skl oJd o= Arw AviEAE 5 dvk. & A
o] EZexgtetel= @AYo FSetE ol wREYot dFE uiF-7|A wiHoA =T,
Pretel =7t AR, "Hd 2 3 AL &8 ZAET. odF 59

Al FEROl A
ojojd N &
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il

n2 B3 9 3/ H3E 2008/0286838 L nja EF WHI 5,847,112
HA2aA7)a /A T4 J3dd AAE AqRAE A 77 H8 a7z
M EARS ALgste] =3 = ok, 7 AH ar|2AHe 1y 23 A

A8 A A, HE A AAE ZgAtete]l== 5 kDa WA 4,000 kDad] BAHE zt=rr, EREe t
A% F A AE7] (ALS) 2 24E AE7] RDS =FE A7) wiA IZ=2rtEas] (SEC)e o AlLkd
< du. g2 olgd AA U, ZejaFteel=E 10 kDa WA 4,000 kDa; 50 kDa WA 4,000 kDa; 50
kDa =] 3,000 kDa; 50 kDa WA 2,000 kDa; 50 kDa W|#] 1,500 kDa; 50 kDa W|#] 1,000 kDa; 50 kDa W]
750 kDa; 50 kDa wW#] 500 kDa; 80 kDa W#] 2000 kDa; 100 kDa WX 4,000 kDa; 100 kDa W#] 3,000 kDa;
100 kDa WA 2,000 kDa; 100 kDa W= 1,500 kDa; 100 kDa “H#] 1,000 kDa; 100 kDa W=] 750 kDa; 100 kDa
WA 500 kDa; 100 W% 400 kDa; 200 kDa H#] 4,000 kDa; 200 kDa W=l 3,000 kDa; 200 kDa WA 2,000
kDa; 200 kDa W#] 1,500 kDa; 200 kDa w#] 1,000 kDa; THE+= 200 kDa WA 500 kDa2] Hi ®AHS zh=t}.
E4 AASHoA, d3F 2807 B9 ZEAlgtalol=& 75 kDa WA 200 kDao] H BAHE ztet, EF
AN Gl A, FAY 23BRFE 9] FejAlstete] =& 150 kDa WA 250 kDad] B3t BAES zhet)
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] retes
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2
2

oA, FRUol dA3 230 == 23B ZgAtelol== 10 WA 5,00070¢] & g9 =
A, ZYAREel == 50 WA 3,0007H, 100 WA 2,50070 EEE 100 WA 2,000712 zte=
A, d3E 202 RHY ZEATtetel = 97 WA 260719 REE @9 E etk 54 A
Tjolo] A 23BREE O ZAlelel == 195 WA 32470¢] wbE w9 S zh=t)
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), F A GEl A, CRM1970] HA] T A2 A AFE-ET, (RM1972 Yl HElo} 54 (D1)9] H|-%
Hol Ao, CRM197 @A galde o A U 27] 520419 @ ofu|xAb x|3hof| o)&) HlEAo] ¥ Do
Bl

-

> Fl‘E
T

=

ol

o

[

oxl

ol

o)A Fejoltt. g AAFEf A, CRM197 FA T AL FPA et B g8 FEE-7]A wj Aol A A%
B zmydetele]l e = Helol(Corynebacterium diphtheria) w5 C7 (B197)¢] wikE=2HE dadct, =T
o2 AAIgE oA, CRM1972 v=r £3] HE 5,614,382 7A€ Wiol wiel AxgH oz Axdr. AgH
o=, CRM1972 &8l Aty Ad 2 o]2-wd A=nteEagde] 23S Fa AR, 97 HA
Fefoll A, CRM197-> #Hldl~ ¥ 7]& (Pfenex Expression Technology)™ (#H|4¥l2 Q17 . (Pfenex Inc.), X
Yolg Mrdal) & AF8ste] RV ZF Al (Pseudomonas fluorescens)oll A A ZHAT

e Ae @A " F7ke] BEdstE wteElol 54, oXd) DT, tlZHEoel S4ol= A B (DIFB),
TT (FF Baolm) = T A e 5

W3 WO 2004/0832510 7]1A1E wle} 118), o). Zglo] 4 2]

L), B FERUA o}l R AREEHY 954 AS ¥, wEglol oul whalA | oAY v B3
c (OMPC), ¥9, Edxad Agh dwld w3y 579 dd A (Psph; IA4 53 & 370 HE WO
02/091998 #z), HHF T ol=&al wald (Psad), Av HE B A2EHEITAZHE (52 HETHA, &=
S BFDF 2 AFF A (Haemophilus influenzae) @A D, #HHFd 7EE4 (Kuo et al., 1995, Infect
Immun 63; 2706-13), & Eo] 45 WA= F=5H ply, dE &9 dPLY-GMBS (FA] 53 &9 37/ HZ
WO 04/081515 =) T dPLY-EEE, PhtX, olE 59| PhtA, PhtB, PhtD, PhtE 2 Pht @wde] &), o

N
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=Y 37 A% WO 01/98334 2 WO 03/54007 #zx)7F HEgE A}

PhtDE §&A|, PhtBE A (A 53]
2 71 g3l glEAobd (KLH), & 34 43w (BSA) = F
(

o]
84 & itk the W, dan enoy

HE2F] AAE vwd 24 (PPD), PorB (. WUZEIY (N, meningitidis)ZFEe] A), PD (RIF
2 ZFAte] wwld D; B Eo], §¥H 53] WHE EP 0594 610 B Fx), £ 19 WISy 753 57}
2, 34 FE= (9 53] W3 FP0378881 % EP0427347 #x), 4 43 9wz (F4] 53 &9 o/ W3
WO 93/17712 2 WO 94/03208 zz2), W] @ild (F#] 53 &9 37 HME W0 98/58668 X FH 53 H=

EP0471177 3x), AEFIS], HEFIQ, A4 AR e 28 (IA] 53 &9 570 HE W0 91/01146 =),
gekst A f FPozRE gF Az (D4 T AE yBEZE Zehsls oF dild (3 [Falugi et
al., 2001, Eur J Immunol 31:3816-3824] #=), ol7dd] N19 ©@¥ld (&£& [Baraldoi et al., 2004, Infect
Immun 72:4884-7] 22), A I dwlzad (A E3 =9 T/ HE W0 01/72337 Z=2), A, g2 (C.
difficile)® S A EE B (A &3 ¥/ HE W0 00/61761 Fx), 2 ZohA# (3 [Ben-Yedidia et
al., 1998, Tmmunol Lett 64:9] =)ol w3t @A whuld gz ALRE = u}.

T3, @A dwdgxN tE DT EdWolA, oAt CRMI76, CRM228, CRM45 (Uchida et al., 1973, J Biol
Chem 218:3838-3844); CRM9, CRM45, CRM102, CRM103 2 CRM107 2 & [Nicholls and Youle in Genetically
Engineered Toxins, Ed: Frankel, Maecel Dekker Inc, 1992]¢] 71AlE o2 Edwol; 24 EE Glu-14890 A
Asp, Gln T+ Ser29] E¢Wo] /= Ala 158914 Gly=e] E¢woe] & = £ WM& 4,709,017 T 1
o 53] HE 4,950,740 AlE ThE EdRol; Hojm 1h ool 7] Lys 516, Lys 526, Phe 530 %/HE+
Lys 5349 Edd¥o] B W= 53 W3E 5,917,017 T+ V= 53] HE 6,455,673 7A€ tf& EdWo]; &
= v 53 W& 5,843,711 AR ©Ho] AFEE S Q).

Eoud WA S HEE). & gE AAFHA, AL P
St 2% ool @Al wudel AT (A7l WY Felrbjelelm BAE ©d WAl wude AE)
ol AAFEl N, FUF BHYS] Azl v Feaptetolmt AYHor AW WAl wude
o.
A%

A Aol BAE EFAtetel=e setHor gstE o] Aztetel =t A dulda) whgd 4= gl o
24 &4ty EgAaptetel=E A4 olth. B AleE fo] "BAsE Za|alvtgtel== 5} o
H oupe} o] st om WMEPHo o $A gl gk HEES sl sk EeAbbeEel=E A
gk, AAlE EFEAbbel e ]le] ATh.  FASEAY FAe A, 77 ot
Zeaprhetelee @A @ide Ao AH3tH o] FHFAE AT, EFeAbketels FRAE Sl

AEY 710l o8 Alxzd 5 A

Feoll A, oz, FRUYolel @AY 234 EAtetel=9 &A3t= a-Rhap = B-Glep AollA o
A AASEN A, o2, Rl dHY 238 ZeAlrtetel=e] &A= B-Glep T B-Rhap
bk, olyE Al 3 Fwolx, dA 238 ZejAlvtelel=e] 448l B-Rhap Aol
90%, 95%, 99% Wi 100% Z¥E2 dojdrt. EHRAE, B-Glcp A X3k A} Ho o]grtsAol
ET5tal, @438k B-Rhap AelAl SdAom dojdrt., 5A AAYE A, EEAFtEe] B Folo] e H| o]
ER ggstgd. olefgr AAYGE Y 5 SHdA, d4F 234 EAtElel=e] @493= a-Rhap £ B-
Glepe] A2 =& A3 'a A AddA douAY =5 dHY 238 Felilotelel=e] &8 B-Glep &
B-Rhap®] A2 L& A3 BA A AolA dojdrt. olelg S dto] &9-SWolA, B-Rhapd] A2 &
= A3 A HA dolAel dAHE 238 ZEAtEel =] 43 = B-Glcpe A2 T+ A3 v A A
Aol 60%, 70%, 80% FEx 90%Y 4+ T},
oz W] T thE SI9-FHddA, EHE 23B EAtEe| =9 HololQuo]E A= B-Rhap ol A
90%, 95%, 99% FEx 100% X232 dojtt}.

54 ANFEelN, Felitetolnt WA AEYsel Beatetel=-gA F
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1A @AY ) were dlxH slolth, weA, WAL Hojw e W] ol xH 79l Aol ThE
were Zeastetolnel uhgsle] Zeasteeln-gn FAE BAY & AES dguc

=54 ANgHelA, EelAstetolny EATteol= o] 17 ofYl 718 Algst] wAd AZLE 5 Y
oleldt A4S, AL APAoR F dud oiHZ )8 2Er. ot daHEZ 7] F shuE At
o= ule] 15 obl 7ok Asly ofd Akl ola) wSAOoRN AZLo] oA B} WL EA)
dolu-gA FAE AASE, 714 EelAstolnt oju= AAg Ba WA AZYHG. wepd, o
At Zelsletol= vl 13 ofdl 719k wsay] A% Al olzH2 7] D wA B4 Ul 15 ok e}
2e7] 918 A2 iHE 7)1 ATEE ol@isd B WAL WAL ofT Ly N-3|mm A S ale]H =

tlo ~H & (SIDEA)©|T}.

54 AANGHNAN, AZYL B3 MHer, S FAd ASHE] del Eelablelel =g fEASeY] 9
= o)

Hd 715 ARgste] F7kel JA ¢l A
oF RbgA7E @Al B (a2) F7He

3l AMEE = F7Ee WAE ARESEte] FdE ¢ . EeApkEbel = EdAlEte| =) &9 TEeA TtE
99, ol¥E A 271l @A (al) 7F2Rd V)& F7bo] ©A

El =9
el TEE ®Ws weA7ls dAE EET. ols AAIYH
B
H

AN, F7hel YAE AYHoE T wue] 17 okl /18 2a, ool ola 1F okl /] F st EelAste
o= o] sh=ud Jlsh #94 obrlwsio] o] WAPOEA WA (al)e] AoluhE: Bt Eeasbetel
= ouel =Ry s g 1§ ok 77 AsEth. HEdAE Eb ssgiclnn J)7h Ae,
FUF 17 obdl 77k ARAoR ko) @9 T dve] EART. wee EAstdeln-Fole B4 F
WAE AR, 714 EelAstelel st (N AAL Fa Fohe] @A Az

54 Axgeel N, FelAstetols Felabstetols o) Aold 7], 58 =By /8 Agse] Frh9 I
Ao AZYD 5 ek, ol ABYE 2ol WA (D) J1F Frhel FASE WeAIE WAL L (a2) F
el GAe frel wee FAS WeAVE WAF E£FAT. o) A%, Fhe] YAE APHew T Uw
of 15 obel 71% 2w, olol Sl8) 17 obwl 7] F sbE FelAsketels el hEEa slsk EDAC B3kl
o5 wrg AP oA B (aDol Uobwg @k, Felalsbetel= vle] EDAC-ZA S A=2A J)sh A
QI obml J7k AT SlEeAS s Age. BAT 1 obwl 77k AFAoR ke YA T
wao] EART. W Felibtetolm-Fkel YA IS A, o)A Eeasteelst ojrls o
Ae B 37t YA ABYHh,

b AN, EEATtEtel=e] ehE &gt W S SN ofr|wste] og ©HA g Y] HES v
=+ E3 W3I 4,365,170, 4,673,574 2 4,902,506, "= 53 =9 T/ WI 2006/0228380, 2007/184072,
2007/0231340 2 2007/0184071, 2 Al 53] &9 271 ¥3E W02006/110381, W02008/079653 2 W02008/143709
of ZIAE kel os) GAddE = k. shehe skl =4 stel 1w sl==4 71E drsl= == 9
ole] A3bAl, oA TEMPOS} wHS-A17]7 (W02104/097099), i 2719 o]%atg] 3|=24 7|5 dus=w
TEE AbskA], Gl FHololeHolE (4w FHolo]ulolE, XEElE Folo]l Q| lE T HofoloWil x
et wkeAlA, dAFE T Aol =E @AY= RS ke S k. WS ©@REEY] 1 3=
=4 719 729 4bsl e olxAte] S|EFA 7]o] FAY AbshA Add vk ddlsl= 7)o FAE e
Ela=

olglgh AAIFE A, THA Gl s AFHe dudel g Jlof g A ojn|x3tE T YA
ofn LL&} of 9§k Floltt. & 5o, FES FstE ZEArtetels 9 wA gl £3ES YA A
stol A, A 2F AloheH R =gto]mel whgAloRM FPddnt. Y W FEI Fe] EE
e £ZA= (DMS0)e] &4 3l Lol 5= Stk «E 5o, v+ 53 &9 ¥/ W3 US2015/0231270
2 Us 2011/0195086 2 f9 53 HE EP 0471 177 B1S Zx3th, olojA mukS dbs == 43 $AA], o
A AfF HEs|=efol=e] Hulel ofs) A Frt.

94 oblwshs 2 WA, (1) BAAIolSE AehAA Wy SdHEE FYSE WA, (2) BSE F
datstetol=st Al B Alolo]l BAE olm (= §7)S BANA AR okl HFA AGS P
WA EFUT Ao g, Fplelse gel2 27) gea DA Y (4E sl e
b A5Ralvt Agd Atk 8o ApRat opEAS Abgetel FaE & Tk, A4S wAE
ofol ool Este] whge T ¢ Atk ¥ wPe] BAY, §of "HeloleolEr HololoolE 2 ¥
ofoloRlire % b EFSI; Folt EH lekslotel orlol= (10,) % eEESololedolE (10, )E ¥ o
EFS sololedelEe] TR § (B Hol, &F Hojoledol= U Eekg sololedel=)S
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& AA el A, w9 Eeastetel s veksiotol o rjol 0] EA] sel, whgAsAE 4F o}
ol (Nal0)e] £A] stol AshEct, E vk AAgEelA], vk Feastetel i e 2Evclol ool

e
fo oot
ro
O

el

Eo] EA stell, nigAstAlE Hofol ikl EA] st AtshE Tt

gk AAIFE A, AStAlE 19 A EEAS AEHoR A 7)7] sk AbstAle] EA] shell gt YEEA
e UEFSAE goZ s3E, A0d JHgd-N-5A] B g E2d-N-5A] spgtEoltt (& &, =4
53 4 37 |3 W0 2014/097099011 719 vpel 28, A7) BEEoA | AA AstAlE Zu] Alo]Eol A N-
SAaQEE doltk. g FWAA, A7 S YESAH e UESAIE oz 3HES A gP-N-SA] ®
v FJEYP-N-FA] spgHEoltt. g SWAA, V] AT JESA e YESAE gz sgES TEMPO
(2,2,6,6-H| EgtWE-1-gH 2 t] dSA]) T PROXYL (2,2,5,5-BlEg|E-1-gZ2tjd$A]) FolojElE B
gk, & SHAA, A7 8 UESA gz 33ES TENP0 5 19 fFEA M. g Sl A, 7]
Akl = N-F 2 FoloJElE H At EXfoltt. 3 FHwWolA, A7) Akl N-FR2 &4l = ) N-HE RS
Aoju| = N-ofo] @ msiloln| = YR Zo| Aol 2k, 1,3,5-EFE2E-1,3,5- anmw 2,4,6-E8]
HHZ RO AAJoF24k, 1,3,5-E|HRR-1, 3, 5-Ego A -2 ,4,6-E8]2, Tlolo] ool 24t ‘;‘
1,3,5-Eg|o}o] 8. 5-1,3,5-Eg oA Hd-2 4,6-Eg| 202 o|Fof3] o RRE MYt ulgAsA= ] A

A= N-2 225l oln =o| ),

54 SWA, ststAlE SAtst AR 2,2,6,6-HEHE-1-gH 2 Tl dSA] (TENPO) A-f Zhelzh 2 N-2 2
ZgAolu = (NCS)olth (=4 53 = 7 W3 §02014/0970999] 71A1E wle} 7S L e IR
SHoA, oz FRYotRREH A= a) £ &l FolA Akl =S 2,2,6,6—151153}1111%—1—4311
YUdSA] (TENPO) 2 N-F2ZSA0m = (NCS) ¢ WHAIA S438H8 Algtatol =5 AAshs @A) 2 b) &
AstE Aol =5 17] oo obwl 71E Egshs A AN weAE dAE 2¥sE Wl 9§
FE7sE (7] WS oshell A "TEMPO/NCS-3H1 A obn] st 2 A4 ).

dojz, abs} wkSELS AA 9 Htel os AMAAT}. AHAE o|xAY UL, 1,2-op =S, ofuAl,
SFEEE, EolE, HEdolE, UEUCE, vEHEdo]E, EoEHo|E, ¥ABolE 3o] X ¥ 2ulo]
E EE oI (7Y ZFEAE, A9 FEE, TEI-1,2-vE, FE-1,2-UE B BE-2,3-1E, ofx
F2E o2 RE HAe"E 5 glr}.

g obmwstE 9 A3 T A2 WAle FAAE AHgate] dAdshd %ﬁ—w}ﬂa}ol of w4 du Ab
ole] oWl (F3 7)) AFS FHAANA AT JAFA AFES FAs= Zloltt (29 FHAA ofbnwsh). AF
3 BPA = AolmB R =gto|E (AT AF Al HBIEE|E) B &AF HEIEdo|=g et
3 AN SN, BLAE £F AloherR R3] Sl ot}

ool wyo] 5 AAjdee A, A obu g whES ugAdxA &) (EEL HI A gufe] &3
B) FolA Fadnt. o AAGEAA], e vkg2 DNSO = DIF (e xFolu=) &

. ( ) w
ol FolA FAECH NSO EE DIF Bl FAAxH 49e] B45E TeAsidels @ WA wwde A
FASEE ALY & Atk @ AAGHelA, PP

3 bS] FEAlO, AFA mag &HslE 77F Holds  dom, ol= A A e AAAE
AREste] 8 e AFE 4 k. 3 AAGEAA, ol e EA e AT 4AF HEI=gol=
(NaBHy)olth. A3t tiote 2 BIAAHE Ee Folx Ak &4 dlo] AF EfjopAEAI LRI =gols e
2F EE od HEd|=glol= ) oinl B oA JYd B 2-¥ZY B, 2 6-vRT-HEe ) tudo}
-1, t-BuMe'PrN-BH;, ®ldo}W-BH, = 5-dd-2-wdd gy Bet (PEMB) ¥ HZs|t=glo]le wdk 427
5 ¥l

H g2 Sul Foll A A ofv|eslEs AlSste] Alzd FHEAV dubd o g oyl HYg 7 JAEA Wil
of AbgHTH. webA, EE XY < (3 gk 54 A4

of MPAY Gul FAH ARHAE @ vt 2B
FeloA, ol FASl B DY WEe 4 B (IS Sol, B (L0
13|

E % 99, MES (2-
(N-EE2EFw)dek=E4), HEPES, (4-(2-3=SAlo|)-1-9]#| gfxl o &A1), H]* Eg2, ADA (N-(2-o}A]
Eolu|k)oln|=tlol A EAL), PIPES (3] #H2}7-N,N'-H] 2~ (2-o| &< E2H)), MOPSO (3-FE 2 Za]x- ’Eﬂtiﬂii
E4L), BES (N N-H] 2 (2-3| =2 Ao & )-2-o}n| o gk E4E) | MOPS (3-(N-R2F i)EiJ& #2F), DIPSO
(3-m c(z——zﬂz:_% Ao E)on] =-2-3| EEA T2 H-1-%F4H), MBS (4-(N-EEZg|x)Fer&#EA) | HEPPSO (N-
(2-3 == &) I H g A -N-(2-3| =2 A T2 FLFEAL)) POPSO
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(A1, 4-H 2 (2-3| EFA|-3-Z 2 3k=E4h)), TEA (Egold-Eobwl), EPPS (4-(2-s]=FAlo | )] of| 243l -
A

-2 23EEs), B4 B HEPB (pH 6.0 W#] 8.5, 7.0 W#] 8.0, H= 7.0 WA 7.5)25H AdEg) oA
e

AN AAGHl A, B el A= 10 kDa WA 10,000 kDa®l EAFS zte EEAbtEol=E
Egrstth, o2 ol st AAldEel A, EeATtEr] = 25 kDa W] 5,000 kDae] EAERS zteth. ohE ¢

gk A 1°kﬂ1°ﬂH ZYAIEe] == 50 kDa WA 1,000 kDao] #A#HES zterh. oE ol AAGE A,
ZE A el == 70 kDa WA 900 kDao] RS zteth. ThE ol#dt AAGE A, ATkl =& 100
kDa W= 800 kDa94 Bk zh=th, &2 olg]dk AA SN, ZgAlztele]=E= 200 kDa WX 600 kDa2l
Balege zi=v)l, =719 olgldlt AAFE YA, ZeAFtElo] =% 100 kDa WA 1,000 kDa; 100 kDa W+ 900
kDa; 100 kDa W# 800 kDa; 100 kDa WH#] 700 kDa; 100 kDa WA 600 kDa; 100 kDa =] 500 kDa; 100 kDa
WA 400 kDa; 100 kDa W#] 300 kDa; 150 kDa WA 1,000 kDa; 150 kDa =] 900 kDa; 150 kDa %] 800
kDa; 150 kDa WA 700 kDa; 150 kDa WH* 600 kDa; 150 kDa WA 500 kDa; 150 kDa =] 400 kDa; 150 kDa
WA 300 kDa; 200 kDa WA 1,000 kDa; 200 kDa =] 900 kDa; 200 kDa tH=] 800 kDa; 200 kDa W= 700
kDa; 200 kDa WA 600 kDa; 200 kDa W= 500 kDa; 200 kDa =] 400 kDa; 200 kDa W= 300; 250 kDa W=
1,000 kDa; 250 kDa WA 900 kDa; 250 kDa W*] 800 kDa; 250 kDa W*] 700 kDa; 250 kDa W] 600 kDa; 250
kDa WA 500 kDa; 250 kDa WA 400 kDa; 250 kDa W#] 350 kDa; 300 kDa W= 1,000 kDa; 300 kDa =] 900
kDa; 300 kDa WA 800 kDa; 300 kDa WH#] 700 kDa; 300 kDa WA 600 kDa; 300 kDa =] 500 kDa; 300 kDa
WA 400 kDa; 400 kDa WA 1,000 kDa; 400 kDa W= 900 kDa; 400 kDa =] 800 kDa; 400 kDa =] 700
kDa; 400 kDa W% 600 kDa; =+ 500 kDa W#| 600 kDa2] HAt&s zh=

54 AAGHNA, A v Hoh & JF vE 255 A8 2 Aohol=
|5 = SdA ofrwsto] o3 FETt. do] §&5S Alofutol =9 HE% =S F
, &F AotmEEs|Egto]=e oF A oinw 7] W X FUUS| =S U wEsE AT
o2 FAHo] 9} (S Gidley et al., Biochem J. 1982, 203: 331-334; Jentoft et al. Anal Biochem.
1980, 106: 186-190). Y7 H7h=, 7 A Alobel=eh Has FATo=N, AT ek @] &
HE S7MA 7)o B 2, Aoz B dedAdd At A4S g,

>
=

AaL

n 2

ek diers] 3182 AptEol=E 1-Aotm-4-tHgolu = FEity HEGEFERHo|E ((DAP)E &4
SHAIA Alol|o| E o 2HZE st AS TFett. wabd, @ASE AplEolEE A PA R B &5
ol (HA) 71& T FA @A g9 ot Yo AEHE 4 k. odE Eol, &Fo|AV} Al&EN E
= AlzHotHlolol A B3t %ﬂ/«}ﬂﬂwtﬁ A 4 o, ol Ty oln=-agdsty T diE (o
£ 59 GQBSE A& e SRopAdstd @A did (d& %Oi O}O]OEOMIEO]H]C [dE £, o€
olo] Q TolA Eolu|= HC1] T N-Zaloju|d HZ RolAEo]E SIAB, T SIA, & SBAPE AMg&3h)3}
o] Hhg Fo 53 EodEHE dAS Fd A AZHE 4 ). }amo}ﬂP, Alop|o] E o AH 2
(1e]= CDAP 3}3to] o3l Ax¥ )= ALl Holrl T ofr]h e = (ADH) 9} AEHH L, ofv] e
LEASE ApbEo| == tEE YR E (d& %Oi EDAC ¥+= EDC) 3}3h& Ap&-ate] wHA] whild o] =254
15 B8l 24 aude] Fadok., olys HaAe= =4 53 &9 /1 HE W0 93/15760, WO 95/08348
WO 96/29094; @ F& [Chu et al., 1983, Infect. Immunity 40:245-256]¢ 7]A= o] i},

0_L4

\I

e AR /e AnudenE, SEdAs, B4 olAHE, w2, pUERNE, N3 E5A %40
H =, S-NHS, EDC, TSTUE AH&- PD} 7} %Xﬂ 535 &9 /0 WHE W0 98/427210] Z1AH k. A
Agterolme] fel HE=A sk (DIe] Wl o FAHR + Yk A2nd IAR TIT & U (24
[Bethell et al., 1979, J. Biol. Chem. 254:2572-4; Hearn et al., 1981, J. Chromatogr. 218:509-18]

), ol olod wuds wgsel AmvblolE ads 4T + Atk oI eherl Wl 13 315
712 g9l 15 =HA V]9 dofAdl R /ENT, 15 =FA 7
A B4 2 (DI 720l E 1A 8} v AFo] ofmw 7]9ko] 713

a9
| (&
A BF o, dejofdt, HH/8Y, ZE A
ELEU]—EZEH ¥], DEAE =t 4244 A3zsg A=2vEagy]), 4
3 W3 6,146,902 Fzsl. 3 AASHAAM, FHITAE F

EN
i)
N

2

é

_>,i
AC)
~
2
N
N
j&
o
m
I
auk
=
oM o

mﬁ
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7] wjAl AzetE2e o] ofs) A,

2 o] FHFAE FASstr] A sl HHe AFtgeo| e FitEE A gl E (& Eo], CRM197)
vie] gl 771 ol oshe, ol HFE Al ¥ (HE Ax)E EAsE 2 Z A7t =o
o T 4= A% wA g il vy gk FAE T ek 49 VlEAdA 3A" S
WS AFESEE of| At B0 9] dojd 4 vk, AEL AEA E2E Ak AMEEHE @A 9
A &% 247 vuste] 34E gl A7) o gAE doXiv. ubgEAgh AASE A, 2 dyel ggt
A A A== 2 WA 15, 2 WA 13, 2 WA 10, 2 WA 8, 2 WA 6, 2 WA 5, 2 WA 4, 3 WA 15, 3
WA 13, 3 WA 10, 3 WA 8, 3 WA 6, 3 A 5, 3 WA 4, 5 WA 15, 5 WA 10, 8 WA 15, 8 WA 12
10 WA 15 =& 10 WA 1201tk &k AA|FEjelA], & S A He 4= ¢F 2, k3, ¢k 4, ¢
5, ¢k 6, 7, 8, k9, <10, & 11, °F 12, oF 13, oF 14 &= oF 150|t}. upEhg 3k A Fe oA, B

’ -
daAel A A= 4 WA 7olv. AN o AAFERAlA, HAl eE L CRM1970] .

o] i
2 o] FRHFA S B3 AtetelE o) ©@HA vl H] (/) E SASE ¢ Utk A5 AAUH
oM, BHAA W wHA THe] g %‘—WH’MO]EJ H] (w/w)% 5 WA 3.0 (& E9], < 0.5, oF
0.6, 0.7, 2F 0.8, 0.9, ¢k 1.0, ¢ 1.1, oF 1.2, ¢ 1.3, oF 1.4, °F 1.5, ¢k 1.6, ¢ 1.7, °F 1.8, ¢
1.9, ¢F 2.0, ¢F 2.1, 2k 2.2, ¢ 2.3, < 2.4, k2.5 2.6, 2.7, 2.8, 2.9 E=E= o 3.0)0]t}.
2 AASHelA, FA Iaﬂﬂéloﬂ gk Abbele]l= H] (w/w)E 0.5 WA 2.0, 0.5 WA 1.5, 0.8 WA 1.2
1.0 2]

0.5 W= E 1.0 WA 2,000t F7b AAGE A, Al v
(/e 0.8 UA 1.20]ch, u}%m QAR ARA U BA et o EelAsteel o) b
0.9 WA Llolth, A% olelg AAFHelA, SA SwAe CROTOITH ¥ wwe] YHIA % welq
FABE HA SUA] B AU AT Il B PAPA 2480 TAE §2) Akl
@ Avh. #9 Abbgelst FHFAS M-FRHL =, FHGAA -7

5193
FRAG, 70l FHHAG, B 2 o] i o] o8] 3

A=

(o
o ]

2

=

23 AN Gl A, FETA S Selalsbebol o] Fekwt ulaskel of 508, 45%, 40%, 35%, 30%, 25%, 20%
w15 viwre) f2) TelAslelel=g T wieHe ANGHdA, FREAE Tl se) £
I} ¥wsle] oF 25% nwke] §a ZAlFFERo|=E xsksich,  ulE sl AA koA, FATAAE ZEATIE

=o] Fgu} vjwsto] of 206 v]we] frel BelAsbelolnE FABT wEAg QYN PHEAL
ZeAhetel o] R vlaste] of 15% vwke] 2] EejApielel =g 3R

= 2R 54 AAGHA, vr Fepapgtetels MAle RERIEISA jpEyolel] Y 234 B 23B F 1
T oo rfHe MY FEiiEtels Eu FEAbtEE-wwd HPA B ool wREYotel dAF 1, 2,
3,4, 5, 6A, 6B, 6C, 6D, 7B, 7C, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 154, 15B, 15C, 16F, 17F, 18B, 18C,
19A, 19F, 20, 21, 22A, 22F, 23F, 24B, 24F, 27, 28A, 31, 33F, 34, 35A, 35B, 35F % 38 & 1& o] o=y
Bof wu FEAptEtel =8 el EeAbhEtel=, EeAbbEtel=-dul AHgAe] AW E= 19 2FOoRA
st w7 AET e A AT 2 dwe 54 AAGHAA, Ml 2ES 1T o] B4
g el Ao s Hgd 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43 EE 44T o=
TrRUele] dFPoRRE ] Hu FAptete|=E EFSAY, AR ZRAOR olfofX Y, Ee AR o
FolA. wiAslE, SA% AP ORTHE AplEtel e 1 Zabe] 'A vl HYEA] et

A FAAR S, ol wigso] & wHe] AUy =42 AASEY. oE A" d HE
il% ! %Xé of osf AzHar, &d Fol AAE EA AA S

N
=
il
Zi
Q_‘(’
—_‘-’4

N

o =, FrRUote] FHT 23 We] 54 AP oiel, wa-wsrt #EE ¢ vk, A ZaA, 549 E
HPozREe Zeitgolue & U2 AP0 dis] naAded W e 45T 4 gt d¥He=m
271 e RS 59T AT o e ZolARE, A5 Aol she] A FPe] ol AT o] dH
ol 3t BEE AT T . vE dHorE guz 5d3 YT WollHE FAE FRE e o
5 dHYoRREH ZEAtetol =t wA-H ot REEHA Gtk AN AT AR o fFRUoe ¥
438 230 9@ 2FRFE|Y ZgAgtatel=rt o, FRUol EHE 23Bo] ik k3 wx-RHIE AFTIGE=
(3 A ged deixe dagh wal HiE Zﬂ%?&)—% dseer. webd, I3¥ 234, 238 2 23F]
HoE F5E}7) 98, Teivbeel= FAY 230 EE 23FE EFSE ok 2B I 238 YAl
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=g EFehe Aol Bastth. webd, ¥ owel 54 AAFHA, thh 2HTe FYY 230 D 28BRY
go] Teaptetoleg TgaT. B wwgel ve AAgeds, ot 24Ee 939 237 % 23pRyEe] F

Patstetel =g T,

Ak WA 2
Bouye Aoy st WAl W olEuESE @4 A7) A1 dole] Felaptetel= o, jrRucld] @
4y 2FEL TFAAG, 18 BAHOR o|FiAAY, wE gHon 1z ofFojzl A, WAy 2
WA 2R THD 2HRE 2 AT

2 o) Eestelol st A3Hel AAs B9 leRol] A48 WHe A8sel F9E 4 U,
AF Fol, M AYTTE WGAL AAPY AN veFA A AR 2YBS A2 + Ak,
oeld maFe] o B, 9% 95, B (A% 5o, FedE, zzua 292, 4H EdEa

2 2 3sht ool AHHAE B,

wdol AgolE wpeh o], "opFHiE"E L wgo) Wiy 2w MAdde SN 92 s 2
ojlty. WY ofFRIEE wEor FoA] ofsiAl WUl o] it W WS SN 5 A/
s =o & A7F He AEZ-wgl W\ WS fFeshA] AU ofeb RS ¢ A/, &l i
A e S7HNZA /A, AAA WY wkeS @Ak a3l Fde §FS WE v
webA, ofFHEE T WY wkes FAYe] s Aesa, g8l leAeld de eAH Av. =
A FaAdS ST AT AT o FtEE S]E s oldl AlFE A= St

(D) &FrE o (899, AW EFvE EsAs, dFuE IAMoE, A7y SHoE &)

g WAA=A, oA0d Febd FEHE (5h7] AolE) e wreH ok AR A
ol AAY §5), g, odE Eol, (a) MAfEs], dxig ZE 110Y vAFEsH] (rlo] A2 EFo]Y
Z(Microfluidics), "IAFEMNZ=ZFE FH)E AFREe] MHntolg2w|E JAE AAZH, 59 ~Fdd, 0.59 E
9080 = 0.5% 2® 852 T (Yol= vpdsh ko] MIP-PE 31)dh= MF59 (ZAl 53 &9 371 HE W0
90/14837), (b) AHmto]AR2nE oHAS R nAfsst= A Bt & A A7) ddds AAdshy] 9 =
g4, 10 ~F4d, 0.4% EA 80, 5% =F2Y-add FIA L121 B thr-MDPE F-F3FE SAF, (¢) 2% 2~
okl 0.2% EQ 80, @ W= 53 H3I 4 912,0040] 7|AE 3-0-=o}As mae-xAxgu= A (WPL™), Eg
g2 guEgelE (T B AX® =4 (W) o2 o]Fofxl o 2HE Hded 15 o9 we ol AxH
A, AFRAEAE MPLACES  (H52=(Detox) ™) & EHfrate gB](Ribi)™ ofFukE A28l (RAS) (ZEA}
(Corixa), HEMGF 3EE); 2 (d) ZEFIZ= ISA;
(3) AFX o}FHEE | oAy E A EE ’\H“E(STIMULON)TM QS-21 (SFEJAIY 2= (Antigenics), WIAFSFAl=F
Zgolyal) (& Eof, n= £ W3E 5,057,540 Fx), T I225H AP IR, AW ISCOM (FE =
HE, Atzd, Adxd F Sy g Zf%ﬂ o3 FAR WA HFA) B olzImjEYH

[e] H
(Iscomatrix)® (ISCOM¥} E-dAH o7 U3 FRE 2

(2) 454 g AA (Fe 5%

ZEARE g o] gl= 207k AME ¢ S

mlru

N
N

(4) wegel fEEeAtEe=, 34 A A FAR, g ol edd SFIAW EAHOE IetE
(AGP), T& 19 F=A]l = FA, ol IHAIRAH Sle7bestal vl= 53 WE 6,113,918 7]1A1%H;
shbe] ol gk AGPE 2-[(R)-3- EﬂEa}tﬂﬂio SAH EgHe7h Ao e Jo e 2- B S A -4-0-E 2~ 2 = -3-0-[(R)-
FHEZG 7= A S A H ESd 7t e A 1-2-[(R)-3-H Edttl 7t = A S A H Egt o] 7h = o] 1= ] -

“olr, o] w3 5292 FAHo] 9l (o] Mol RC529EA FAE), 74 P T ¢HgF olddorA A
shg;

(5) 4 ZwFULEH=, oA 6 REZ(E)E Fdiee 2PawFdEs (v 53 WE

6,207,646);

(6) ANEFIQ, AW AEF (S 5o, IL-1, IL-2, IL-4, IL-5, IL-6, IL-7, IL-12, IL-15, IL-18 %),
JEHE (dE E°], %

T_‘(
-
O,

AEH ), T AAAE F2Y A5 A (GCSP), diAAlE 22y A= ]l
A (M=CSF), FF AL 1A (INF), &&A= &4 B7-1 % B7-2 &; 2

(7) BA, <Ay BA AEe A=FA C3d.
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E AXN G A, o} FWEE A7) ofFHE F 2 3F wE 1 279 EFE oS So] SBAS2 (3-"o}
A3} Hreyayd A AR Q21 B Gk e o
N

—opAl - -L-E g @ d-D-o] & FFE (thr-MDP), N-opAld-2iepd-|-gehd-2-(1'-
e

2Tl Y -sn-Zel A -3 EHAEATAGA ooyl (MIP-PE) 5 EFsht ool A@HAE
ot

54 AAGEAA, oFUEE EnlE dolth, dFuy o ofFwER Wu-AAH WA Eb Wu-F3e
Sael 5 . GFVE-9 ol FwER B sERokl el FAHe U3, ol S0 £@ [Harlow, B

and D. Lane (1988; Antibodies: A Laboratory Manual Cold Spring Harbor Laboratory) and Nicklas, W.
(1992; Aluminum salts. Research in Immunology 143:489-493)]ol 7|Aj= o] v}, LFvjE F& 431 <70
W, &Eryg FEkE, dERY 3EE AT, EEHE $EE, dFvE 39EE,
a5l =22 (Alhydrogel )®, T+ ¥, 4EA (Amphogel)®, &F1|w (111) I =FA =, LdFulF 3

Fo]E (&FrE LI 0)E o} FHEE (APA)), FA4E &Fru, 3935 &FrY Ee EIEIAY

E:
s olo] ABHAE vl

A ARy SEEA oo B 44 Athelolth  APAE ASILIFUE L AMIERS 111 3 uw
2adste] Gy AESAEANES YANNoRA AxArt. BUY 34 Fol, gde n-dd £
2 A7)-gade] HEA UA 27 BEE GABT. ool ARTE Ay el da £AFH L

A, Ao w dF7ted ALOH); (& &, 7w&F A=Exlg &4 duta/okstdolE 7

n)Z ol Alo]lAE]E by (Denmark/Accurate Chemical and Scientific Co.)e] L3|E22A@ &= ¥ ELA)0]
o2 AAE A, glize]l Fae wlzlo] pl (57 pH) 2 HiR| 2
ok

o
>,
N
s
=
~
>
oo
)
ne

il

pH

o El3

U, oA Aze] ujEold gdst E BA st A ¢ /A, AP WY vy
o (Ubs Aol A=S £3)). dE So], £3 [Lambrecht et al., 2009, Curr Opin Immunol 21:23]
o

r A e AdAe ddderm 97 Yy 4. qHw, A7 Bt ok, 8 pg/mle)
FAoR 3N H= dHE BE AT BE ol pRYotel APl el 4 pg/mle] HF =, B 250 n

ghlel A% Ay $EE BA Ao ofFwrEsl Fitow AT, ofFuEstd A

, = AY, 4 59 (p6-3 HLFEULHE, 53
THSAFEH LE= (CpG ODN)oJth,  HE oh2 AAJGE oA, o}FHEEE= (DN 1826019, o]+ &
3

2] wbulsrE]Z 215 (Coley Pharmaceutical Group) ©2E #1549 4= 9t}
"CpG-FHr FEHQEE", " OG- SEAFEHLHE", " (6 Y AFIEHEE" B AP Sole vHE
3} CpG RoloE]E Fréh 6-507] wEULEE dolo wRUQEE EAE AHIH. dE £, =3
[Wang et al., 2003, Vaccine 21:4297]& =ghvh. I thE& AAFuEelA, &olo] doj9o & #AA Ve
ofoll A B 8H = Aort ojedrt.  CpG-3r SElaE Ul =EE oo 4 wEHeAERr A, wEd
A7) B/Ee wEgE g Agste BEE SeawEdeEEs x3et

CpG S FEUQE =9 AFE WEE A y|giokd] da FAHY i, dF 5o E& [Sur et al.,
1999, J Immunol. 162:6284-93; Verthelyi, 2006, Methods Mol Med. 127:139-58; % Yasuda et al., 2006,
Crit Rev Ther Drug Carrier Syst. 23:89-110]° 7]Aj %o} At}.

oo 24% 9 AAE 94 B A9 422 B Uig Ragosd 19, dF 5o AdTE 09
o A7) A& Ake wEsAY Awsy] ds) AHSE oAk @& AAGHAA, B gL WoEn i
Fol ¥ oyl Wy 2ARS AelAl Felahs Ag Edehs, dx. FRuokl W9 EelApgtzel=
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27]%(Tergitol )™ NP A

=

g2 e, AY, sHokd R 2dAY LBRYE
M2 (e AusdAz $49), A0 Ededaz

ez (FRHen sdem ¥A®), dad &
Breh g, ool EaA7IVol vA S AWEA

74, ZESAEd A2 g o ~HE (oAZAY PS-80) 0.01 WA 1%
w/v, E—ﬁl ¢k 0.1% w/v, SE- e =disA] ZZAES (910 EZE X-100, B EFE A=Y
0.02% w/v, ZZ|SAd2d oHZ (oA ZH-dE 9)

01% ZMWN,W%@ﬂﬂ%Olﬂﬂl%wh,%dOlmﬂI%WVEEOkO%WN

54 AAdeel A, 28-S pH 5.800149 L-3]2=Ed (20 mM), ¥4 (150 mD 2 0.2% w/v PS-20% 250 n
g/mLe] APA (FwF EAo|E ofFitE) R R o8 ofFofirt. PS-202 RO Al Fot B 12} 25
AMESHE Ad B SRS Aotk AAl 9] PS-20 i PS-809] FA] skl 0.005 WA 0.1% w/v WU
At AL Hd 4F9 s, grEyolel] Zeaptetel= AP SHEE L-s|AHY, AYER

PS-20 T4 & v, ol EdEE 24 IS BEAS A Ee BEA glo] APA 2AsE

ml

nim ek —1

A A8 dold o AF o O% o] sl AHaE Beart de F At 15F ol

Fahe vk Al B, PS-20 B Pisse] wiErAsith. A
= w3 shete] e mok Ao ehgstel FFE vA £ vk 59, a7 elAld nt
oF o], 4 = DMSO &1 FollA AxHi vt e el AR iAol m-w A ehA)
= 2ol ut

2b qbgAdel lelA feldt AfolE vEhiT

o] 719 AAe AS, Z=EAME dubRo® 1,100 Da WA 17,400 Da, 7,500 Da WA 15,000 Da,
7,500 Da WA 10,000 Da o] ExekS zhe=t), EA M E Z2A0 188 i Z2ZAY 407ZEH

T 9k, B dge] AA F EFAMY HF L% 0.001 WA 5% w/v, T 0.025 WA 1% w/vo]Tt.
At S EFehE AAGAA AlARS &S FUME EFEor st 54 S, s ZEd
gFola, 1 WA 20% w/vel AF vz EA3%Y. A SdoA, Z3e Zydgdd ZEF 4000]
WA 20% w/vel HE SRR EAgT.

T oE s
N | L A o

I

AA A3 2L 34 2L, 53 g FgE 9 Zgdad FYIFS 38 o] AFE A
= g ZYdeHE ge, ZYddd 29 Raedd Je e, ZaAd ZFeFe ~425 Da WA ~2,700
Da2] ©eFAe] Al HYoA o] &rhssitt. ZdEd 22F 9 Zded 2¥F Exdd JdHEs ®

3 PEG200, PEG300, PEG400, PEG1000, PEG MME 550, PEG MME 600, PEG MME 2000, PEG MME 3350 Z PEG MME
4000 E3tal} oo AFE A= =, ~200 Da WA ~35,000 Da H e e WHeoA o]&75sit.  ub
g Zodedl FElFEe ZgdEd ZEF 40001tk AAl T FEEY HF sEE 1 WA 20% w/v B
6 WA 20% w/ve 4= ST,

AAE EI pI-9= A4 &9 FdF3t. SFAE, dF B0 EYn, ofhHoE, FFEMHOIE, o]
E, ZHoolE, EIEEHC)E, EAHOE, AEYCE, Ft2HYC|E, FYAUE, L-3|2Ed, FTAl, &
Aldlo]E | HEPES (4-(2-3]=F Ao e)-1-THgf o ghE2E), MOPS (3-(N-RE2ZF ) T2 A& FEA), MES (2-
(N- “Ei?ﬂuoﬂﬂ*i*) 2 Efoehgoldl gFAR o]Fojy FOoRREH Mud 4 otk S4FAl= &
= 4 WA 10, 5.2 WX 7.5, E& 5.8 WA 7.0 WY pE 4FAA 7 vk, 5A SHA, SFAE X
2 o|E | SAYlo]E | L-3]2E, MES, MOPS, HEPES, olAJE|o]E Hi= A Ego]ER o]Fojx FozRE A
g, SFAE FUR, oAE Bol, 53] A AAI vAT £5F A A A9, ¥AEAT 55 S
USP 484 FA=5E Agd 4 ok, A9 sxw 1ol WA 50 mM == 5 mM WA 50 md A A
olt}. E5A SHA, &FAE 5 mM WA 50 mMe] HF FEC] L-s|AHd, T+ 1 al WA 10 mMe] HF 5

i

=) SAMo|Eelth. 54 ZWelA, L-32E Y 20 mMl + 2 mle] HF FER EAe
&

N (5, NaCl& stz &4)o] nhghshx|nt, Aol #ee v 92> CaCly, KC1 3 MgCl, B 19
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23S TS} ol ARFAE Qv FARA, EdPRs, WUE, 220E 2L FYASS LIS
o] Xﬂf&ﬂﬂ @ H-o] 24 SASHAZE of tidlel AR 4 k. Ase o W9l 25 M WA 500 mM &
14111 170 mMs E9sht ofol] AE = Fevh. & SHdA, da= dol= 20 mM WA 170 Mo &

T ThE AAYGEH A, Al ZAHAELS Ao HE Alagor AgHLt, oAFE B, FEA= AU FY, 4
o %1, gExE B O Fo BaS AE5te] FoE 4 Qluh. T g2 AAYH A, FFA B3],
£ E°] vlolazAgold e o)A Ee AT}

2 o 2AES B ol FRUOLREEES 1F o]t didS z@% T oAtk ZIAP7A A%
3k o2, FRUolo| vz o= A EF 9 I/ WE WO 02/083855 = WO 02/053761¢4 Fl® AL
< w383l

M

ot
ok
e

-1 A iiu}EZﬂM (HPSEC) ol F{iate] zoll ofa wejget. =& (UV), ths-
AE RD AE7IE dAF2= AMgsle] HES RS0, U280025H &3 7
Abett, nL/ge® Huw &3 FkEo ®igle] gk fHol FHES WSl

A& ARESRe] RI A1S (vhild 9 ZEjxbglete]l= & thol]l o3 7o) 25 Y EAptetels s &

Z Y934 A SHE vE 2 F A ARG ALEEle] ofrEg AZE0] (o

A (Wyatt Technology Corporation), ZA@]EuYo}s AMe} npuleb)o] ols] AMZo] Ht

. St wAFe] WAt kel ool FeErh EAE. dE B9, -4

A Mn, FEF-Ho B Mv 2 z-Hod 2245 Mz (Molecules, 2015, 20:10313-10341). &2 HA|H A =

gk, WAA Rk AA ARgE o] "EAR"S SE-E Ao

oy

c

)

F

M
Y
off
o
X
>
>,
o
O
i)
M
24
M
Y
-3
=
o

e}
rr Me

4 :
oMM 7] A At SRR AAgetel MBS AsRATGoRA BA BuAS 19 4% o}ﬂli&(’i g
AGTh, G-otr] A EAN-3| EHA| S A0 D Fh2upelo]E (AQ)E AHgdtel F obv]wat

oo} C18 29 AlA W A% g
| ohueats Abgstel Bit w

]

¢

2alel ol g Aelel Felol ola 41
Fel Beabteels AY

ARA BE Uel 2 EAALIE (5, RITH (FFA B Eelsteel): WA el wd o
AYAE ASABANE (00 2 GO FANHORA FHAG. olold FARE oldstum, onEs
IPSEC/UV/MALS/RTSN S8} el Beliblebel= el s @@, e FelAieol=g

HPSEC/UV/MALS/RI® ol S74€ F EZe|Agtetol=9 WE&2 4 Aiksit,

#9 wNA A

A AE e frg Zautetel =, ZeAgbete] =-CRM197 A 2 f8] CRM197S w4l Arjsdsty =
ZrtEagy (MEKC) WA oz mA# Zdﬂ*’é%oﬂ oa) Eagtt. zreFeA, MES 25 mM EFOlE, 100 mM
SDS, pH 9.3 338k MEKC 71 ¢h3Alet E£3stal, ouxxist Fr7hs-8§ A7t ZAldelA] 8t
25 200 nmoll A EUEH 3t T"rr‘ﬂ CRM197< CRM197 i+ =4l o AZstser. 2 dWd dis
HPSEC/UV/MALS/RI A=xfoll o3l A% & dwd geFo] wiE&2 A B},

AR 49 9 RWe Frstel B owwel vkt AAGHE ASGAN, B wye] Teld Ju A%
Blol AlgEA etk 2, W 1 QoA cheke Wah W wde] ARE Puelel Aelw vieh g ¥ ww

% E
of WF Ee FHAAE HojuA oM dd Tlsdore] $4e ZlwAtdl s o]Fojd 4 gl Aol ol

Hojo} g},

sh7] AAlds 2 2HE dAskA e, AldekA= et
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ERE
AN 10 oz, FrEele] Wt Felastetel el Al

AD T Wi WHe AR vjERofd dy FAEHY Avk. dEF £°], & [Chase, 1967, Methods of
Immunology and Immunochemistry 1:52]1 ZFF3itt. wHHt 9 Zgapzlglol =9 AFx W =3 7y 7
Eoll g FAHA vk, dE B, ¥ 53 W& EP 0 497 524 B1E FEt. s A RS
49 53 WE EP 0 497 524 Blel| 71A1® WS @2, dWH o EolHog Wy A9S A
© AT @Y A 8rkssit.
3 234 ¥ 23F9] TEES WA AA FAM(Merck Culture Collection) o ZFE I3}
g AFE 23S Aol H A Y (2AolF olFdEH) RFH dsidik. Hadk A5, s
FHAE AR&steE B3k whgol Txste] EE & o”jr & Eol, "= 53 W
o 5 ] 5]
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Jslz o] % 01 23F 01944 =k

=5 ?1940443 HEPES, 3lUEH, TEAUEFR,
Kol

o )

o e
|
oX,

e AY WS To3F

:Oé
o
i,

Ol

J vlo]| S A AT, AE B wgE

ZEtad B E7]00A A
frate darlE ARgste] FAIZT.

ofgtitt. AXE AMESHA Fkorn=w J|H

A

=t

o
oo b,

e T

ot

e

600 nmo A9l Fet Aol ola HHA BAE WG WEE FHF F, gF FE = 0T JE FoldRE
A% FEE e AR FEE ARE, dUEF, L E 2 2FIAE FREhs AH-EdE $E-A
R A NAE B AN TEVIR A $F iR dREs ST, 2%, o, o 9 awg

O
O
OO
|
-
Sé
o
o
ofN
off
b
z N
-
QL
£
X,
Hl
it
i
fleone 2L
o,
>
N
t_,
;
O
1-ru
_1
a,
=)

T HxE = g8 &2 & 0471*1 kA
AIZE Bor fAA
ahoitk.  o]olA
Pse] A

HH g Zergkelel =9 %

g4 ol
ol AHA BE B LE 495 e

o, Lo
gk

AN, AF olat, BH/FHN Al 2 P wAR ol FolHrt,

CrREYoeldle] g ] wGERYY ESAslE BE2E o)y FEA (dXd BPA-1000, F|EEE}o]
gEgtolEN B "AdER 8160" B E(dE 1‘11), "de]xo] pDADMAC") &= SZJAIZT.  FoleA F
ad, Sak g AR g 73%*8}9&1:}. - A 9 w3 VI, d4EE 2 os AS
3 IAE AATE. AstE BR2E FFHA]7]3, 100 kDa WX 500 kDa MWCO (&2t
F&ate] FA el Exx, NgCl, ¢34 R AMUEF SZAE AHE3te] T2 o3}

Wik, FAlw= AR A L WA AAS A

At EE ol EANGER 9 s FolA wA 4F d/xE

AAE TPt s JAd
SN EAGEFS FAolte B
shith. A1 ©HAel A, v HANE dF
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853191
=70°ClA

Eue AR
=g
g

A e 20 ZAztEto] =] NR X% H4]

-

ZYrgEfolE FERE AR Y3 AgFe Aoz FE [Abeygunawardana et al., Determination o
the Chemical Structure of Complex Polysaccharides by Heteronuclear NMR Spectroscopy in Advances
Biophysical Chemistry 1993, Vol 3, pages 199-249, JAI Press Inclell 71A1E wle} o] F3x = thetA
AE Egsiale. #1020 MR 71&s ARgste] Al Feibbgtel =8 2AMIGY. HEA o=,

Pastetel =g P NIRS A8l EaslolEe] EAlel sl EAbeheinh.

M o 5

H-HCOSY, ©]F WA o Fa COSY R F AHEA EHEAW (T00SY)S B wieAgtElol= e &

02(:
o
o
38
o
o)
e
o2
2
)
X
Mo
ofd
Mo

X
)

T g HSQC) @ ZF HSQC-TOCSYel ©l8) 'C 834 ol %
solth. thEE-HRE HSQCE ALgste] wigde WEl s)eh Eskeith. HBC  NOESY REEAwWel zghs
3 1
Al

B3 A7) A4S AR, @19 ohwm w9 obwr] FAA L wa A 1%, fuw 2 o

filo
ol
o oft

D 2 NR BFEAYE o2, frmuotd] B3 234 ¥ 238 FAEtel =t Fx el Q& Headivhe
Ae etk H-P IBCE F3 9 A7 Rl BPe Again

%= 2-50149] NMR dle]Efe]l 71Z3ke], oz, FRUele] HF 234 FEAgtEtel=d] e F2E F7)9 e
Aoz AAFAT

YA E-2-PO,

|
3

o-Rhap-(1—-2)-p-Galp
1
l
4
[3)-B-Rhap-(1—4)--Glep-(1—1,
o714 ne& EFrbtetel =g A v 9o 5 Uit & laE Fx

2-5°1 4] MR dlelgol] 7]Zate], ol fpEuotel] @49 238 Ze|Apzletol el Hig 25 sk 2
o ARATH:

ro
e

ST

[—4)-B-Glep(1—4)-B-Galp(1—4)-B-Rhap(1—1],
3

!
22 HE-2-PO,

o714 ne FelAlstetelEE P wHE welel £F ek,

ol 2=, rRUole ¥ 234 ¥ 23B ZEAIERel = tigt & 7]E H2~ (Rha), 29 E2 (Gal), 253
2 (Gle) ¥ =YAES XF3}.

H
—
o
i
il

Z3),

o

Al =4 (p B HE ke (67] AR o] Fo| #HE) g Fehes (57 AAE o] Fol HEHE A

a 2 BE T w99 oln-r Brio] Rzt okl HIE A Hsth, olwn BAE Tt Yo w9
) A WS 10t} aE ol AT 3D FFROA SH
Adui= AL onEtt. B olnuv] A A7} ZuEE X ris AL on|Eio).
A4

gl duE e E 9 S M=
a-Glep© Fi2o WE 1 Eiiﬂ FEIA2 HE
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5ml AEZIE 54 FolA LdHs|= (TdHeR F3tkE 2D)E HAMTERA = (TSO)9F WA o s
AHo2Adst F-91E skl TSCe ddlsl= (Rt ofye} 3td dds|=)e vhgste] ofwl (2% 4HH)
3 33*3?'5&5}. F4HE oWl 0“3 A= FeAplEtel = AR o) ved =gl 553 3184 olss ZHAH, o8 A}

595 22939t}
At ol FRUol "EHE 238 ATt EE AEERMER dFAd 9d 3AMe g EoAH gt
2=t HhgA|7] AL, 2Eoq ALHog g uS FAARANFY. FEAAZRE HZS MR B4
S A8 0.9 mL 2FetEFAaR S A

N

>
)

Ao Yty Tanu s Abgsle] 25T TaH oA 600 MizelA MR A¥S Fdavt. 16712 3}
T2 z2te 90 "9 o %* Atele] 102 A4 (8= Al 3z 2= A}ﬁo}@ 1D A 2 EHS 853
Aok, AL ZALolA 4o = = A2 Yol M Zhzt 256 L 512709 FEO 2 TOCSY 2 g-uj COSY HolHE
5k tE. AL Aol A 16709 = B A2 ARl A 25670 9 %—‘?‘-Oi NOESY ©lolH & &=53t3itt.

TSC freAlst 5, 2E @4ste dHs=s olvlow WA Y. duls|= date] 3t8h4 o5 2 7-8 ppm
o2 2AZY, = 6. A¥ A= 7.0 ppm WA 7.5 ppm Abelo 2709 WA o (7.28 ppm E 7.36-7.40 pp
mo]l FA"Et= AS A, 2D TOCSYE 7.36-7.40 ppm ¥ 39F di=s CHy |3 (~1.32 ppm; = 7) Aol

o] ARAAZ Yepllon, o= ols 93 (7.36-7.40 ppm) 7} TSC F-EA3E 23B T FAA AIg=
g AARETE. nl-gAdshE " 23B EFelAbhetels Frxe] wEW ) e a1e] AdellA] 7.36-7.40 ppn ¥
Ao digt FAde e FAAE H3olth

gC0SY HlelEl:= 5.46 ppmol Ao =7} 7.28 ppmell A& 3 A8} AaHdAZ dvkes A& et NOESY ©lo]
E]= 5.46 ppmell A 2] 937} 7.37 ppmell A 9] 3 (H3) <} vl AsthE s ‘%E} o]& HloJE &= 5.46
ppmell A 2] =37} TSC Eixﬂii,g G2 Hlo £38)ar, 7.28 ppmolAe] H=7F TSC HE}EJ =2 H2ol &
s S AT, &=

7] dolgo] w2, d43 238 ZgAglelol=of ek o A3 9= T 1boll vER uiel o] T
2~ (2/C3 1Al 9},
Ao 30 gHEEZAIE FoAe A ol wsE AMEStE CRM1979 utigh ol ~. wRUold dH3 23A
ZEAherol =] 1

Ee Aol EE 311 Al71aL, 4 A Ao R ArvizAstal, st or @AsA7)aL, koot s
g A-wgstlnt.  @dshE Eejaplelel= Bl AAlE (RMI97& MEHos sdxdxzA7|a, Hrd %A
= (DMSO) ol AL I ZTE. ool ALee EejAbzhetel= B CRM197 §-9& dstal &t7] 7]AH nieh 2
of AAZ. A HAAE Fhelofatel] o) A - HF 0.2-vio|ARWE ok, ZHzbe] @
el o &4 sEmg, s pll, 2=, sk 5 AIRES Alojste] HAshs S4e e ARAE 56

o,

E S &8lAI71a, 0.45-vte]A2n]E] ofFellrt.  falE EeAbutEtel=
T Aste] © é‘H 371—7“*15%} OFMEARS 200 mME H7Fska, 90°CHAl 1.5A4]
A WAE pH 7 HEAE 400 mME H7}eke] vﬁ‘r/‘]f{aii A b TRl E
%i} el 9 8145 800-1000 bar/53] F3z Alojshgitt.

o
Q‘L
32 f
i)
=
i)
Lo
1o
o
o
=
i)
Lot
~N

A7)-3aE AR EE sH5A7]A, 5 NMWCO H4 55 grejolap 9h& ARgste] Bl dis)] F4 o 7s)al
=

ojojA EeagtEte] = &AS oM EANGER kAol o8] 22C 9 pH 52 FAste] st e ATt
gole 7] #2E H23sUTE. 100 i &F vElHolo] o Ho|E gNS Hrlele] ZEAprtgtels EA S
MAIBERATE.  H7bE 2% vlesolo] e dlo|Ex= Zatvtete|l= @A ste] 14 g 2E] Sk EEAt
ghol= W 9] g iF wetgolo] o H0]E 0.20-0.24 = (ZgAlTtetel= WHE w9 Eup obfjs= E)o]
Ak, AbsF wEge 22T A 2417 HoF FaE AT}

_24_



[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

BINE S 10-2025-0046326
A3t YAHES 5 kDa NMWCO FA &E 3olofz} wg ALg-3te] 10 mM QAFZAE, pH 6.400 ths] F4]ojzta}
L, ojojx Eo the] Faojyedt. oS 2-8To| A FE3AT).
CRM197] tist Z2AFEtel= A3

o] dell Z1Al® mpel o] (WO 2012/173876 Al) FFEXus ZFo gz el BdS 23 =59 AAW
CRM197& 5 kDa NMWCO HA &E&F oz =& AFgst] 2 mM X2~Fo]E, pH 7.0 &5Alel 3|
T2 e slar, 0.2-wholA2nE o %33t

A4std ZATFOl=E 5% w/v 5 FaAR~S 7 6 mg Ps/mLE SAAZRE YF AAIEAT).
CRM1978 1% w/v 559 AR~ 37 6 ng Pr/nLE SAAZE 93 AAFs3Tt.

AAsHE Ps 2 CRM197 &S MEAom FAAZAZG. F470x% Ps % (RM197 B85 Y H3]9 DNSO
ol AEHow Az, FEAtEtols &hol ASUEFS 25-50 nMo] R AT, EEAbbe
o]= 9l CRM197 && Belldale] Ze|Abglelel= §k 1.8-3.0 g Ps/L (213 Ze|Abztetel=/2lE]) 2 CRM197
of tat Zaalztetel= Akl 152 SAEdth. AR A3hA Ul CRM1974] didk ZaAlgtelel= H|E Aol
s dEuE AdYasitt. AF AohmREs|sdoln (FAbletel= by e 29 1 B)E HUbehaL,
HES 22Tl A 2-4A13F Bk 21 atal

2 HEs|Eetole oFh el

2F HEdsaols (ZAlelols uhE vy By 2 B)5 HE whg Fo drbetar, 22TA 1-3A413 &
Qb Aol datqirt.  wiXIE wHEf 4Tl e 0.025% (w/v) ZYnZHolE 20& ;—L— 150 mM OﬂﬁME%’r
To® MGt ololx E FAlE A

A7bsle] pHE F3MAAT. A5
713, 30 kD NMWCO A =& stejolz) whg AL&-3ste] 150 mM ‘%ME% 25 mM
ToAlA T o=}t

HT oy 9 AHE A%

ololA] WX & FFA|7]AL, 300 kDa NMWCO HH &F &ejoj7} 9h& AFE-3ke] 4Tl 0.015% (w/v) Ea] =24

O|E 208 ztE 150 mM P3P EF, pH 7.0 = 10 mM 3| 2EHd el T2 o #stgith.

BEE 812 0.2 nlo]ma=nE o33k e, 0.015% (w/v) ZELEHOE 20 2= 150 mM P33V EEF, pH
0 % Z27}9] 10 mM 3] =E o] o8] 3Astn, 22 Bujata, < -60CHA EAA AT}

12 DNMSO FollA AzE 48 234 F3HAe $4S YeRdL.

¥ 1. DNSO Ao mFE e o, frmujole] BHY 234 FAA Y £A4

Al 2] frel
Aks}E Ps L 2] Ps/ ,
A5HA Mw | Ps:Pr (mol/ mol i SRURAES
Mw S Ps
CRM197) ol 7]
97kD 3837kD 1.20 11.8 0.2% 0.6%
190 kD 5620 kD 1.07 11.1 2.7% 3.0%

ZANE FoMe 94 opw s E ARESHE CRM1979 gt o, frRuyole] HA3 23B
5

1.
H

e 41 TegE
ze)Aohetol = o) A

e

2

AzEetel 22 &efAl7]aL,
_]

2] 9 A Agow A/EAsn, BYHoR BHSAIIL, Belelste] o
FA-mgstednt. 245 g

=

A

L A7belol = 9 AAlE CRM197& /EA R FAAZRAZ|AL,
14 e EelAbsbebol= 0 CRNIOT &2 5

| gEAAt. 448 4EAs delolsel o6 AAS £ A% 0202zl
el ele w4 shelviE, Al g, £E, BE 2 AGS Aojste] Bash 48 2 HYAT £S5

(1 o
r&ﬂ
o M

DMSO) Z-ll A&l Al %

hasd) L

(]

S

ZYArglErel= 7] A E AkE

AAE ADFE T ps BES B Fo| A7) aL, 0.45-uto]laEnE oJFsgitt. &31E Zagteel =

yE
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

[0220]

ZIHSd 10-2025-0046326

¥} 3145 400 bar/53] THE Ao

ol
=t
9
>
o
Iy
o
4
_>'i
iy
ofi
o
o
[x
>
3
v
=t
iy
ot
2
JE
w,
=t
iy
ot
N
offt

97)-748 BeAbstetel 58 HHA713, 10 kDa NIICO M 58 @3 whe Abgahe] Bol ts) FAlo]
Harie.

ojoj EE|APTIE Ol = &S OMEAGEF Aol osf 22T ¥ pH 52 ZAste] st QA7 At
ghol= A7) HAaE HAsE 3. 100 mM &F vERole] H]E NS HTIste] EeAIERolE 24 stE

AAeEth. H7HE aF et olo|Ho| B EElAbTlEtolE 2A5ke] 14 s @A4sy] A E2At
gho]= ke k9] B &F HElEolo] L H0]E 0.10-0.13 & (Z|AFtEel= Wy wg) B A= &)

ATt
2dstd Y= 10 kDa NMVCO HA 55 Fhefjofat wha ARE-ate] 10 mM I4H2F, pl 6.4 tisl F2of2}s}
i, ooA =l diel FA o3t FhelofatE 2-8TellA it

CRM197¢l tist ZE|Agtetel= S
oldel ZlA®E wpF o] (WO 2012/173876 Al) frERuzs ZFddlzoAe wdS Tl 5% AAd
CRM197< 5 kDa NMWCO HA ZEF stojodzp =& A83te] 2 mM X2FelE, pH 7.0 Al o3l
Fojmstar, 0.2-vlo|a 2w E o331 8 ).

gt ZEgrtgel=E 5% w/v FES] FARZe A 6 mg Ps/mlE SANZXE 8] AlASEATE.
CRM197 1% w/v 559 F32 29 37 6 ng Pr/nLzE SAAZXE 93] AA 354},

A A stE Ps 2 CRM197 €98 /MEAoR FAAXAZY. F2710x4d Ps 2 CRM197 B4 ¢ F39 DNSO
Fo MEHoR ALsAATE.  EF AT ol & 035}\%5%% 0-50 mMe] HF FE=Z AAth. ZZAL
Flelol= = (RM197 |NLS Bdyste] Zglagtelol= % 5.0 g Ps/L 2D CRM197¢] st Zg|Algletol= Ak
vl 1.58 gAlstg e, A" HEA U CRM1979] tigh Z& H’BMC HE Aot s AHn|E Mg stsirt.
2F Aloher s Eglo]= (ZE AR W w9 B9 1 B)E HUbskal, AR 22TolA 2-4A7F B9
R iR o=

2F HEs|tgtolzo o3k 3y

2F HEI|=golt (ZAletelE ¥HE g 59 2 E)E AT wks Fo HUlstar, 22TAA 1A7F 59

o =
ltdleldstivt.  wiAE thHEf 4TolAM e 0.025% (w/v) Ee|aEHOlE 208 2= 150 mM ASHEF T
2 5| M5t oloA] QAT E AEAZ HUlste] pHE FEAIAT. WIAE EZA]7]aL, 30 kD NMWCO A
5

grejofat w5 ARE-ste] 150 mM ASFHEF, 25 mM 1A pH 7o thal thef 4Tl A FA4of3talgirt.

A% o7 2 YT A%

ololx WA E FFHA]7]aL, 300 kDa NMWCO HA &5 o]l uh& ALE3te] 4ToA 0.015% (w/v) ZE]AEH]
°|E 20& zt= 150 mM GShHEE, pH 7.0 & 10 mM 3] A~E| e i3l FA o3ttt

Hfw WS 0.2 vholARME o33t T, 0.015% (w/v) EEREHO]E 202 2= 1
7.0 & 7kl 10 mil S| ~Ej Rl ofs) s Astal, RH=R wHElska, < -60TA] %@Amﬂu}.

F 2+ DMSO FollA Al ol griiyofel] dA Y 23B ZejAbletol= A S A4S et

3E 2. DMSO HomAHe o, jriEyoete] dAY 238 ZeAbtetel= Ao £4

Al Zn) Sins
AFslE Ps i 2 Ps/ )
HEA Mw | Ps:Pr (mol/ mol _ L LS
Mw < Ps
CRM197) chal )
179 kD 3299 kD 1.28 6.2 13% 5.1%

Aol 50 17F AgHA e AlA

I3y 230 2 23BREE 9 ﬁﬂ‘ﬂ? Z YA =-CRM197 HEAE AAldl 3 9 40 7]A" vpe} o] Ax
skck. dAHY 23FRHE 9 Yy YA =-CRM197 HEHAS w=k 53] HE 8,192,746 7A€ B}
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SIHS31 10-2025-0046326

st gol Azatdrh. AW AP EY wEE FEHEH BAF WA AFA 27HE LAE wH 0
% 9 Beaptetels wHEe) wwd JEske] AWSULE. ol wrwyoclel B33 (2, 23 4
2 ARAE RSk gekn, W@ olskn, £F 2 solA Aol ArkskATh. 2ztel 1 HE

W
A WAlY] HFE FEE 20 mM 3]2=EY, 150 mM NaCl, 0.2% (w/v) PS-20 2 APA &eje] 0.250 mg/mL (w/v Al)
E zr'= 4 ug/ml (w/v PnPs) 3T},

Ard 6 17F AEA FARE A 27 WA A

¢

Ao WA E7] (NZWR) EdolA 17F HaAe] WodAdS Artedivt. AA w2dA= 94 &7 (NIR,
n=3/)ol Al A0 L Aol (Wh=2) 0.25 mlo] Z7+e] 17F HFA WAlE ARt 2S5H= (I WY s
AFT 17F A"E T A A ﬂﬁ‘l% HASIG 62.5 ng &FHH E2T0|E ofFHFE (APA)E AMESRY] 1 1
g PnPs (CRM197¢ 2+2t 33 o ~. wEUYolel A3 23A Aol ) 2 FoEkitt. AT Al
2ZEd (A9d) 2 A (%1 ?, D1) R A28Y (&% 2 ¥, PD2)ol FAS FH3%ltt. FdE &
The] e NZWRS AW B 23] qloje] A5 fis] Hojk wjd FHESIITE.  NZWReNA & w1l ) A]
hdsta Wepde] gk Ao g FEQ. = NS vE oY 2ude Ad 559 3y 2 A
ol digh A HNA ] AFAL el wet AA A '?833}9,13}. NZWR 213 ﬁiE%% ”L:L A FHo,
(Merck & Co., Inc) (FAAF AdH») ¢ = 3
d3]el o) FA= ATt
ELISA ZAelA 1-2 mg/mle] Z42te] PnPs W SEF AME3le] g6 WS A7kstr] fal NZWR A& Al
Aetirt. ool ZIAE ZEEZF 7|Zst SAUAAEZE AAF (PAES FE 7lsd FAE
AARsATE. o= o], &3 [Caro-Aguilar et al., 2017, Vaccine 35:865-72 % Burton et al., 2006, Clin
Vaccine Immunol 13(9):1004-9]& 3},

Fﬁ
e
N}
&
fd
r-lol

Y
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i

rE
I
S
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o
=]
o
e
;;:
il
)
L
[
©
X
=
=
ﬂ
é
_I_4
offt
i
il
o
fo o
AUy

o . grEuyotel d4 9 234 B 23BRFHO 17} HEH g ZAbetol= Al WAl Bzl degdAdl
Ao gl (= 9), Z44zke wreg|ol 55 APEATIE Vs 4 FAE Adskld (= 10).

AAlel 70 F AEA rEdE ) B Wl A5t (284, 23B, 28F Ak B3F)

E71E 23A-CRM197/APA, 23B-CRM197/APA Hi= 23F-CRM197/APAR. WHASIAIA 7hzhe] o2, frRuole] dH 3
Abole] wA-wSAd S ekl

Tk, o2, wRYolel AT 23 17F AA Walow WostE Eve 77 5% LEAbbetel= 9 ut
glelob 5ol sl 7P =2 1g6 3 0PA 97HE 7HA Y ( 1la-b, 12a-b, 13a-b). 23A-CRM197/APA 2 23F-
CRM197/APAE 23B-CRM197/APA FAI=2 WSt E7| ¢ vlaste] o4, fFEuole] 23B A7 PnPs R e
o o dia] W& wA-wh-gAdS JERAY/ - JERA skttt (& 12a-b). @Yl thE HlaL
AAS AH&3to], 23B-CRM197/APA W E 3ty E7]= 23A-CRM197/APA 2 23F-CRM197/APA Wistd E7)9} Hw s}
o s 9 E=e Ig¢ WIYAS 7MY (47 P= 0.007 2 0.016) (&= 12a). PRZREAIE, 23B-
CRM197/APA W <l3l¥l E7]= 23A-CRM197/APA 2 23F-CRM197/APA W 93ld ®7)9} wludle] oA o =&
154 FAZ 7EY (ZZF P= 0.0002 2 0.002) (&= 12b). o, frEYole] AT 238 EEEY
M, APty Al A A WAl o FRUoldd dAd 234, 23B € 23F ZE|Alotele] =4
3] Hoslr] fa Aol FAFF 23A/23F ZEATtetol= B FAE 23 EEAFketel =g EEstolof gt

Aol 80 B7] b A4S A% @7 A WAl AlA s

HH T ZATFO| =-CRM197 FRAAIE AFESte] Aoldt AFA da EAE AA] (o=, FEUoto] EHF
16F, 23A, 23B, 24F % 31& ¥38hHE o|Fojd trt HEd HgA WAL Axsar, 20 mM s2EY pl
5.8 2 150 mM F3HEEFE 2 0.1% w/v ZZLEH ] E-20 (PS-20) FTolH &= ZYAFIEl=E F% 84 ng/ml
of thal ztzte] WY 4 pg/ul® AASEATE. (RI7 SBAL HH T FATEel= (PaPs) 3 (ol
2. fFFRYolo| I 16F, 23A, 23B, 24F 2 31 X334 7Hb“’2i HEAA AFAE AxsAdct. A

M WYY BY FEE FEAEU BaF 43 AGAY ATHE RS A B9 % AR 4= Eelab
dolm FHEO B slxstel AdsYT. A HGAF H2EY, GHIEF L FesswolE-20
(52090 goiel Aidlel A BACE ARG, APA A= BRI AN 8712 AN 0 o

e AREste] E9betal, B vE §7] W2 Eit oHsigitt. oM AlAE ETaE ARA, e AlRA
5 , 2-8T ol A%stirt.
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[0237]
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AAe) 9 FAAE WA B A ot S TE HEA WA Wy

AR FAA= WA 27 (NZWR, n=5/7)A A0Y 2 A14dd] (A=) AA e 8o 7)A€ thr} HAdF+H A

A WAl 0.5 mlE ARESEY] SR (M) WA AT, o7 dd7 AdA 9 ddsd 2 ngel 7+

zto]l A%tE PnPs® Tk, AT A A (AYH) ¥ A14Y (&% 1 F, PD) 2 A28Y (& 2 &
J ] %

PD2)ell EHe FHsIT. EHE 5E T 2HZVF NZRS FW e 2o oo AR didE Hom
Aatdth.  NZWReIA 2] wlA AA= ebdslar R ol %#e‘& AoZ FHYY. ZE 58 29SS

2 iﬁ%gl A% = #E 2 ARE] dig A HelA e AgALEe] whet AdAsA stk NZWR
& vz b Py, 93 2 Znks (#Aduyels dn) E golA B8 AF & 95l 9

de|Ze 23} dA7)stehag (BCL) #HA4S AR&ste] NZWR @3S 1o6 B9l el Frhetdct. o AL
& [Marchese et al. (Optimization and validation of a multiplex, electrochemiluminescence-based
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