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The atomic coordinates and structure factors (code 2RT4)
have been deposited in the Protein Data Bank (http://wwpdb.org/).

Fig.O0 O Mechanism of 1gG aggregation and AF.2A1 binding to non-native 1gG
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Fig.O O Preparation of AF.2A1 immobilized plate and detection of non-native IgG

ag



5040)I3FTFBSDIIOTISFD 10PIPHZIBFWIFXI7PICO0S 0000dz

0600000000000
01000000000000000

iy 00et8e0n’ .. Ai Ye?esOOD
OOADO™c 4 DONH(N-" OO0T¢ 00000
OGT i Y272 o9 006¢ N"CO"I#$] 2 E Do
YYUelldz OODOC O deAD™) 0DOOO,
BOOOO)DDOOOJ 000000 &*4"000
0~c¢ jo Ev EDOOat YsOyaes OO, B
0000000000, 0OO0_ADOOADOO_ A_O
0l 0O 0O_AD00 OOADO, ¢y

020000000000 GOlgeOO000000o0O
I ot OBld2aYbht (C*H(ZOa YYYe 00000
Ac 0  O7x &*"0°  AADD, OOO° A
AODO~c ;1 000, Ae 0000 *HQO, aYV
UeAat 'YsO~1OODODOADD™ &*4" 00
OO0~c ;000 x ""O"0AOOO~x _ O, 0%
s 00000 c 4

0300000000000000000000000
oooooooo

1 0000 $)00000f AYegnt "0000
nXUF OO0 e | OOAOO ec y OO0 ec
OO0 O7x lo Eu EQIOKkOAbtT OO0 I
YT+0O0O0Or) ébytd 0000 ) 0DOOO07
AO.x OO e | OOOOAOr ¢ |, O0f OO
OO0DOA DONH(N-" 00~ 0O0;0° O- EA
0000000000A &*4"0° AT 007 ¢ 4

3000bon

0100000000ooooooon

IOt Ui Y22 s 0O0O0O9bY220s 0007
"O~x 10l =ZsxblOOlI0000), O, A
cO " AAdet13e O0OADTce OUat Ys

02 -

OD 595 nm

0.02 —

Acid-stressed

0J_ s EDOOOOOOONY A, OOO_A_O
00" 1 000000, ADDDOOOO™O, © ¢ g

O20ELISADDOOOOOOOOOOOOOONO00DO
ooooo
P UUOM00O0O0Y82 T AD, ¢ &*O000,
BlOO™c 00000y aes O0OA Fig.O” O
_ 4 000AD™c OO0 0000e OOOH(N-OOF
_x 1 0000f 00 yaes, OO7c | ¥
0l 000~ 0, rc 000J OO0 ABa yags
00, OO0 - ¥0O0%re y_0O_0O, Bl &*4"
0" Aroo0o00’ O- EA0DDDOOOOOO
ADOKk DO 000, A_OA O7c y

0300000000000000000000000
Ooooooo

1 00000000at Ys Al " O0"0ADOO™
c JOO?2¢AD,x O0OOOODO° Aroo~e
CFig.0dz D0O0DODDOOO" ABa ya g,
O 00%re 0 07 0000000O00OF O
O yéaes, OO07c ) 000000AD, ¢ OO
0&*4"Ya3?21 AAODODDDOO )l Odetd
e AFOD0~c O0ODDOOOOOOAOKDO" O
oooo® A_OA O07¢

1-c ] 00000 ¥0O 0OO0O0OO0OOAODO e
at Ys Al OOOOOO, Ae 4&$0° Ar OO
~c¢ CFig.Odz 4&$ 0000001 at Ys O
EACDODO, O DOODNOH(N-OOf *, . x O
OORPOOOOOB?Y, OOOODY rloooOO
ODOHN-O% re ) ¥0Ol 0OOOOOO" AAD
O00)J 0000, 0000s DIOH(N-OOfF © .
x 00000y aes 000, OBEJ OOODOO
OOODIOHEN-R ODO% re y _O_ 0O, BI "™ 00
O0O0000?2¢ A0, ¢ 00000 AAOOD
OJ 4&$000 000000 00000, AeO0OD

Without stress

S et -k

0.0001  0.001 0.01 0.1 1 10
19G conc (pug/mL)

Fig. 3 0 AF.2A1 ELISA of 1gG with and without stress treatment

go



000000O00o0O0o0Db 620020180

N
a
o

Intensity
[ N
al o
o o

=
o
o

a
o

Without stress

0.8
1gG conc (ug/mL)

Acid-stressed

0.16 0.032 0.0064 0

Fig.OO O EIA of 1gG with and without acid treatment using automated equipment

. 100000
. 10000
. 1000

. 100

Peak area / HPLC

.10

1000 ¢
Automated
assay system
100 - (EIA)
<
i
~N
2 10 |
(%2}
c
Q
=
1 L
X
0.1 : '

0.00001 0.0001 0.001 0.01 0.1

| 1 1 J 1
1 10 100 1000 10000

Non-native IgG / Aggregates conc (ug/mL)

Fig.O O Detection of non-native 1gG and aggregates (EIA vs SEC)

0000000OADOOOODO® A_0O, O Ec 4

0400000000000000000

1 00000C Fig.Odz, B &*4" 000 Q)OPR
OO0etaeAD ¢ OOJQIIPOIOOATD
ya@esADO™l -c 4-40° _ _x O0QUPO
OO0OAT 000000000, O1BEJ &*4"0
04-40° AADD OO, OBEc 4 ¥0OI OO
00000 OOet e AD° ¢ 0O0J &*4" 0

60 (pH7.4
e PHB
55 PH7 pH 6
—_ ® pH5
2
£
F 50
~N
[%p)
.}
w
45 ¢ * pH4
40 L L J
0 05 1 15

AF.2A1 ELISA /7 OD 595 nm

OO0y daes, OO07c  ]14-4000000000
gOo, O, re g O x ]4-400000, O,
c DO0DO0D0ODOOOO0OOA &*4"0° AT O
00, A_0O, O Ec y

gsoboooooooooooon

1 OTHiI Y23 OOADDDDOSON dz Ac
O00¢0D &zOODOOOO™e O, Ol 0ooooo
OOoo0o0O, AeOO0O0OOCOHOINROODODAO

70 .
~ | 370
g &, Shaking EgD
E 250 40 A A
Freeze Freeze
N <&
%) Stirring Thaw Thaw
@ 60 - (slow) (fast)
55 ‘ ‘ ‘ ‘ ‘
0 0.2 0.4 06 08 1

AF.2A1 ELISA /7 OD 595 nm

Fig.O O Correlation between AF.2A1 ELISA and static light scattering

ag



5040)I3FTFBSDIIOTISFD 10PIPHZIBFWIFXI7PICO0S 0000dz

O0OOAL ""0"0AD. ¢ &*" 0, Aci ? 3
A?XOtA?20° AT OO7c € Fig. Odg &*4"
000J 0000000, BOOOOOOOO, y &
@3 00rI0000000000ADDO e 4 ¥ O
i 23A?XO0tA?2000)] 0000000 OO
000, OO EQ, re . JO00OOPOI OO
00000000, OO0 00 y-¢ 1 0000
OA &*" 0] { ?9A?X0OtA?20000 ¢
00) . e EDOOOy6Ges, OOea ] 0OOCO
000000, Ac 000000 EO, r¢ J RO
0D00J &*x4"000J 000000000000
0000000, OO Elo OOi ?29A?X0Ot
A? 00000, OO Ec _0O, BJ OOOO O
OAODDOOOOOOOOAOO_A_DOOJOOO
000000000, 000° ADO° BEc |

0600000000000
01000000000000000

) 0000600 dz Ac0OD0OCD OOOOD
0000t Mi Ye? @3 00¢ N"COI#I$dA O
071 000" ""0"0AD. ¢ &*"0000 ¢
¢ Fig.Odg N"Ce#0J 0000, BOllOOO- O
yGesOOO, OBEa | 0000000000y

Gesg 0" rc y N'CO$DJ ODDODODODOx O
OO0, yaes AD™c ] 0000000 AAy
Ges OOOOOBED, "¢ | ¥0OIl N"Ce" OO
O00000000000000000ATr Od, vy
Ges ADT 1 O0O0DDO" O, OO0e y _0O_
O, BJ N"C@" DO N"Ce#0 N"Ce$ OOx O O
~x 00O, O 0O0* rlooooooooog, d
O~0_. _0O O Ec j&*'0 All OO0
et 000,  ADDOOOD OOADO, OO
O, AOO° BEc® j

020000000000 G0Ige0 00000000
) 000ADTc @1 *H(aYVYUe 00000, Ae [
0" I0"0AD. ¢ &*"0000A Fig.O" O_ |
"TOOADO™x . O, Ye?t1 000000 A
BayGes OO OO-- 0070, rc y¥0Ol
"0 000Y8? 100, a EDaYVYUe OO
00O0f OO0 yages, O0O07) 0000000
O000OADOOO, A_O, O Ec y 00 0000
HCaYVYUe 't _x O0OO0Tc 1 OO0O0O0 A
Ba yags O “¥OO' roo0o00OOOO0O
OO0 EO, r c € %BUBIOPUTIPXOdz o Y'Y U ¢
000 AFTydaes OO m,  OBEc, Jo E

Coulter counter

Heat-stressed

- 1000000
< 800000

| 600000 &

/ N
- 400000

-T-[_A“\

Particle number; >3 um
/Coulter counter [line]

200000

3 days

{ Coulter counter

7 days
4 Without stress

15 days

Fig.O O Correlation between AF.2A1 ELISA and Coulter counter

12 ¢ AF.2A1 ELISA
E‘ 1 Heat-stressed
2
<
-
11}
N 06
E
504 -
(o2}
[Te)
Q02 -
o - - -
b |
AF.2A1 ELISA 4hr 1day
Without stress
12
1 - mAb_A

OD 595 nm

5hr 24 hr 120 hr

5hr

24 hr 120 hr

O Without stress (40 O
B Heat-stressed (500 )

5hr

24 hr 120 hr

Fig.O O Heat-stability of several types of monoclonal 1IgG

go



000000O00o0O0o0Db 620020180

v EDJaYVYUeOOet e O0OO ., . ADOO
0000000000~ O0_—, kOA_DOJ*® A
O"" 000000, kOA_O, e0~x _ AD
OO Ec |

0300000000000000000000000
oooooooo

» 00000 0. ¢c 00r0QOOO0" AT
&*" 00y aes 000, * r1 000007
000000000000000, kOr x _c
¢ Fig.10dz QQIDOOO[ AD. ¢ OOl aby T4
O00O0f OOOOOp 0OO0x bt OOOfF OYT
t 0007 AD. ¢ O, 0000000000000
O, 00, rec ) _0O_0, Bl QINIODOOAD
O_AO0Oletae, OO0 BEAOOf Obt
OoOf -¢ OYT+O0OO0O7 0¥ ADDDO, O E
¢ ) 0000000ADODOO™c 0O0O0O0Of 00O

c 'l ooooog™x ] "tO"oOAOd, ¢ &*4"0,
() lgG 1
2
AF.2A1 (+)
g
Yo
3 02
8 AF2AL() __a
A—--*---A---A-”'A“
0.02

0.01 0.1 1 10 100
Acid-stressed IgG conc (ug/mL)

(c)1gG 3

AF.2A1L (+)

OD 595 nm
o
N

AF.2A1 ()

RN
R

0.02 . . . Y
0.01 0.1 1 10 100
Acid-stressed IgG conc (ug/mL)

0o00* ADOO° BEc 4

40000

1 0000000€e00ADO0ODODOODODOOO"
Ok O OO0_AwYvu ""0"0ADD™c O0e
D00000 &*"OADOO e 4 " 0"0AO, ¢
&*4" [ AT ] 0000D0D0D0et 3e DOAO™
c 00 0- EADDOOCDDOOOOADK O O
0000 A_OA" O7c¢ 4 4&$0-¢ 0 4-40
Oo0o, " ArQ)l O0O07c &*4"0, DO0ODOODO
0000)J OO0 0D0D0O0ooooOo, *rl—B-
O000000D00000ROOOODOOe O° OO
ADO0OODOOOODOAO"O" OO0, AD"
x Orof A_OA O7c p-cli?2aA?2X
Ot A? 0000, DOODO, Bl &*4"0° AT
O000000D000000AOO_ A_0O0J 0D
O00D000O0O0AMxAbtaO, 1 0000 O

(b) 19G 2
2
AF.2A1 (+)
£
c
o
B 02
[a)
o AF.2A1 (-)
R et CEEEICEEEV Sl
0.02

0.01 0.1 1 10 100
Acid-stressed IgG conc (ug/mL)

(d) 1gG 4

AF.2A1 (+)

€

c

n

B 02

fa)

© AF.2A1 ()

Y e e Sl
0.02 . . . ,
0.01 0.1 1 10 100

Acid-stressed IgG conc (ug/mL)

Fig.O O Detection of human 1gG subclass

09
08 -
0.7 -

£06
o5
Q04
o3 |
02 |
01
0 L L

OPhosphate
oOCitrate
BGly-HCI

B Acetate

pH 25

pH 3.0

pH 35

Fig.100 IgG stability in elution buffer of affinity chromatography

ag



5040)I3FTFBSDIIOTISFD 10PIPHZIBFWIFXI7PICO0S 0000dz

oo" A_OAOTc y
L UTOMOAD, ¢ &*"0° ATl O0e D000
oooOoOoOo’Yyane OO, ADDOJ OODODO
.¢ 0000J 0o0oOoOoOoOOg, re Oz0000
000, 000 Ay 0OD0D0D0OOO) 0000000
00, BO' OOOOADO_Al® A, ODODDODO
OAOD O7c DOOODOO, AODOAe Ybh?X
ta_ADDODODODOO, O BEAy -¢ 1 O0OYR
ne 000000 OO, O, OOAOBEAAG O
OO0YpFp?2AND00Y2ne DOOO° 1 OO0
_x D0000000df 00000000000

Oc 1 000O0O0" Ay~ B JOOYane OO
00000000000, . x 000O0Obe YA
OO_ Ac 'l - 0000, Ay

500000

J 0000y O0O0J) O0OO0ODOO0OyOONOODOO
Oo0oooooooooDos 0df0eO” O, ¢ O
ODDe O0ODOOOOOOOOCSODOOO" OO O
O000De 000000y Oc OO OOOOOODO
oooooooooooostdbleOr OOOODO
¢l J0gooooooooseooOoOo” og~™e O
O000e 000000y Ce ODOODOODOOO
OleO00D0D0O0OO00C " &d&z0yOOUOe Or O
OO000c 1 oo00ooooocooooybon” Ar

x OOE® |
1 - 1000000 *crlooo~ool~o
OADO, - ~c O0O0O0O0O0O0h, Ae 000O0OO

000000000006 N®F cOXs 00000
00D00D0) 00000) 00D0000J 00000
ooeo,ce Ty

e0oong

OBz 7PILIOT %I ) FST I FOTPOI41 ) P31 6D 1JZBNBI 4L
SI0UFST (UOISBSQFOUFSIHIIIATZ FBSNI4DII00E Ozl
000« 000§ 0000dz

ICzO LDy OCOOr O0@er OOOOr OGO
O pO0O0Y¥y OOO¢' OO0° OO¢ 106
Née D0DODOOOOODO D0 00S 0000dz

OBdz ) BSIII4#111-BVII ) 1113B [JOLPWII 7*01$ I FOII41 O]
~BUZQPWI3 " IA4PDIFNTOONO000 0000S 0000dz

[Cdz 6D 1ZBNBIALIAPD IINIAIPQI ZT **DUBII 0000 0000
1 0000 0000dz

go

UBdz3PCFSITIIS+II5SFOETIIOMJPUFDITIONS OdzT000¢ 000
¢ 00000z
0Cdz3PCFUTIIS+ILFVSSFOUOQJ0IPONOAAIPYFD 100000
000¢ 0000dz
0Bdz3PTFOCFSHI" "4l ***14/+118 Doz&OO0&OO0S 0000z
0Cdz4J0H114 , 1+11 IBSNZ4DJI00¢ Ddzl000¢ 00% 000C0dz
0Bdz - BHIFSIT) $I " SIFTTISI(SBVTDIPQEI6IO! , JFTFI4IT
#I1 IBSN4DJT0Q Odz[l0000¢ 0000S 0000dz
0Cdz**SBLBXBIISII 1 1P +4111 &KINBII%IISTVNPUPL , 1]
**SITBLBL = l#4P] 1SPDFTTI*OUFSOBUPOBIIE 00dz00!
00¢ 0000dz
0Ddz"*SBLBXBISIII 1 NPT +4I &KINBIL %I 5TVNPUPI , 1O
**SITBLBL * [[PI1SPDFTTI*OUFSOBUIPOBIS CO00dz
0Ddz"*SBLBXBI S 1 NPT +4II &KINBI %I 5TVNPUPI , IO
**SITBLBL = [[#PI1SPDFTTI*OUFSOBUIPOBIS CO00dz
0Bdz8BUBOBCFII )] - BNBTBLIJL , [100) POEBI AT +1#£JPHT
SIFNTI00000000¢ 0000€ 0000dz
0Cdz8BUBOBCFI) 11z BHFUBII4I*NBNVSBI) IIJ) POEBI4]
"*0BI7$ 1FNTI00T00000 00000S 0000dz



