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TOSOH

Function Activating Inhibitory
Immunoglobulin
(J:-"V ain
Fhedsseinsrssvrbnrssvrnnses OOOEO000000E o 0
. *es s nssnnsvesrns TRy COOOSCO0O0000 - weeu

Structure Common y-chain

Cell membrane

OCO0C 00O OOOCOOC OO0 COOCOOO0000C00 KO OOOOTNO0000K CO000000000000 20000

(e esressnseersasinsdarersstannnneiny OO0CO00O00K DOCCROCO00ORC00CE

ITAM GPl anchor
Name FeyRl FeyRIIA FeyRIIC FCYRINA FeyRIIB FeyRIB
Lymphoid Not expressed Not expressed NK cell NK cell Not expressed B cell and
plasma cell

Monocyte, DC Monocyte, DC, platelet Monocyte, DC Monocyte, DC

Expression Myeloid Not expressed Not expressed

and macrophage and macrophage and macrophage and macrophage
Neutrophil and Neutrophil, mast Neutrophil, b hil
Granulocyte : Neutrophil t expressed t 3 iyt ek Ry Rk
y eosinophil De Not expressed  Not expressed cell and eosinophil  and mast cell
IgG binding affinity gGI>>>ipG2 IgGl and {gG3>> 1gGI>IgG3>> 1gG1>>1gG2 and IgG1 and 1gG3>> I8GI>1gG3>>
I8G3 and 1gG4 18G2>1gG4 IgGA>IgG2 I2G3 >1gG4 IgG2 and IgG4 IgG4>1gG2

Kenneth G. C. Smith and Menna R. Clatworthy, Nature Reviews Immunology 10, 328-343 (May 2010)
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TOSOH
1. =B
- MAHPLCE RF A : ST 2 MR T . UVIRHER. B LA—-T >
X EMERES @ 5 - 10 MPa
2. DAt

- pHISZ 1> MNAERSE (pH6.5 — 4.5, UZ=7)
- it (pH6~8) THAL. B TAH

9.0 100
Conductivity B%

T85 T S 90
380 ‘/ 80 Condition
i 7.5 ,' 70 System, Tosoh LC-8020
270 e o ; 60 Buffer A, 50 mmol/L Citrate pH6.5
S 6.5 R ! 50 ¥  Buffer B, 50 mmol/L Citrate pH4.5
§ 6.0 \\ S :' / 40 Gradient, B 0-100% (2-20 min, linear)
St N .'/ 30 Flow rate, 1.0 mL/min
o N 1
& 50 \ o ;I 20 Temperature, 15 deg C (Column oven)
z,. \;-- [ 10 Detection, ABS 280 nm

4.0 T T T T T 1 L

0 5 10 15 20 25 30

Time (min)

TOSOH CORPORATION The Chemistry of Innovation



O MO

TOSOH
(A) Human gamma globulin (B) Human IgG1 (C) Herceptin biosimiler (D) Herceptin biosimiler
3 - 6 - g - (+Fucose) 6 - (-Fucose)
25 - 5 - 7.5 - 5 -
E 2 - E 4 E B E 4 -
= = = =
o 1.5 - o 3 - o %5 - o 3 -
SR E 2 - E 3 - g 2 -
gn.s-w < 1 < 15 - < 1 -
0 0 0 - 0
—0.5 T 1 _1 T 1 '1.5 T 1 '1 T 1
0 10 20 0 10 20 ] 10 20 0 10 20
Time [min) Time (min) Time (min) Time (min)
(E) Therapeutic antibody A (F) mAb 1 (G) mADb 2 (H) mAb 3
6 - 6 - 18 - 12
5 - 5 - 15 - 10 -
E 41 E 4 g 12 - E 3 -
= = = =
o 3 o 3 o 37 o 0
& 5 S 8 5 &g
- 2, 2, -
0 0 0 - 0 -
_1 T 1 _1 T 1 _3 T 1 _2 T 1
0 10 20 0 10 20 0 10 2 0 10 20
Time (min) Time (min) Time (min) Time (min)
Condition
Buffer A, 50 mmol/L Citrate pH6.5 Flow rate, 1.0 mL/min
Buffer B, 50 mmol/L Citrate pH4.5 Detection, ABS 280 nm

Gradient, B 0-100% (2-20 min, linear) Column oven, 25 deg C
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Chromatogram of human gamma globulin separation
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TOSOH
Herceptin biosimiler Herceptin biosimiler
(+Fucose) (-Fucose)
g 6 -
7.5 1 o=
E 6 E 47
c c
o 4-5 n o 3 1
g 5 Bl 5.
2 3
o B R < 1 -
0 - 0 -
'1.5 D T 1 '1 i T 1
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Chromatograms of Herceptin biosimilers
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TOSOH
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TOSOH

NMAEEmMOmMmEERE

Ov MEZEDLEERNBESZHN DALVRICITR D

(A) Ovbk1 (B) Ov k2
3 i Peak 2 3 i Peak 2
6 - 41 % 6 36 %
£ 5 £ 5 - Peak 1 Peak 3
S 4 S 41 42 % 22 %
o0 o0
S 3 S 3 -
22 <2 -
1 1 -
0 0 -
-1 . . . -1 ; . .
0 5 10 15 20 0 5 10 15 20
Time (min) Time (min)
miRNAESRERmADOY MEZLEEEfl

Condition

Buffer A, 50 mmol/L Citrate pH6.5 Flow rate, 1.0 mL/min
Buffer B, 50 mmol/L Citrate pH4.5 Detection, ABS 280 nm
Gradient, B 0-100% (2-20 min, linear) Column oven, 25 deg C
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Buffer A, 50 mM Citrate, 150 mM NaCl pH6.5
Buffer B, 50 mM Citrate, 150 mM NaCl pH4.5

20. 0004 HER120% Inj. Flow rate, 1.0 mL/min
' N _ Gradient, B0%(0-7 min) BO-100%(7-25 min)
TLESS) th
| 5 EER100 Inj. B100%(25-30 min) BO% (30-35 min)
1 : FEER0 Inj. Temperature, 20 deg C

Detection, ABS 280 nm
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0 TSKgel SW series

TOSOH

S AR E :
AHINTRATE el ) —2
50 100 300 500 kDa
I (.
UP-SW2000 (BI%) ~IFR, EnFemss 2 HM RS
I Y
1 — “Nilo Bl SuperSW
ik, Bk, IS4 MR j -
UP-SW3000 VR, Z2K. JSTA> NDEB
L 2 um UP-SW

Aggregate ﬁ@ 3 um
4000 >
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0 5um TSKgel G3000SWxi& 2um UP-SW30000) L84

TOSOH

PEERDSWHS LEKYE

' = : > :

_ : = 73 RE D DGR 53 T 2 E AL

1 1/2) | (2/3) | (3/4)

| A) TSKgel G3000SWy x 2 160 363 177
£ B) TSKgel UP-SW3000 2.16 5.02 2.56
c 4
(=]
ﬁ " 2 Condition
=~ TSKgel G3000SWXL (5 pm) Column: A) TSKgel G3000SWy,

— . 5um, 7.8 mm I.D.x30cm x 2
1 A ! , 30em AT Lx2KER B) TSKgel UP-SW3000
2pum, 4.6 mm I.D. x 30 cm
Mobile phase: 100 mmol/L phosphate buffer (pH6.7)
. + 100 mmol/L sodium sulfate
. TSKgel UP-SW3000 (2 p m) | +)o.05% s/odium e;zide /
| - Flow rate: A) 1.0 mL/min, B) 0.35 mL/min
) e 30 cm ATL x 1K Temperature: 25degC
o Detection: UV 280 nm
-——————7—T—T—T—r7r—T—r—r—r7——r— Injection vol.: 10 pL
0 5 10 15 20 25 min Sample: mAb

e =
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0 UP-SW3000&UP-SW2000 (BAE 5h) D 7 [E & BE

TOSOH

Condition
Column: TSKgel UP-SW3000 4.6 mm I.D. x 30 cm

TSKgel UP-SW2000 4.6 mm 1.D. x 30 cm (BA%& &)
Mobile phase: 100 mmol/L phosphate buffer (pH6.7)

+ 100 mmol/L sodium sulfate

TSKgel UP-SW3000

£
S +0.05% sodium azide
& Flow rate: 0.35 mL/min
5 - Temperature: 25 degC
Detection: UV 280 nm
_ Injectionvol.: 10 pL
Sample: 1. Thyroglobulin 640,000 Da
_ (2’ Thyroglobulin dimer)
2. y-Globulin 155,000 Da
i (2’ y-Globulin dimer)
TSKgel UP-SW2000 3. Ovalbumin 47,000 Da
| (BA%m) 4.Ribonuclease A 13,700 Da
- 5. ABA 137 Da
0 5 10 15 min
Rs
I
N RrArAaEe
TSKgel UP-SW3000 1.25 2.25 2.28 4.18 4.86 11.60
TSKgel UP-SW2000 (B % 5) — 1.49 1.79 4.84 4.96 17.16
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0 H5 L EE (UP-SW3000)

TOSOH
— BNELWANTL:46mmI.D.x30cm T AVMELHPLC
RS HTRAAT L 4.6 mm 1.D. x 15 cm ‘, 2515 T4, f F AT B
R - _ . . N > [u]
L5 546H5 LBEEX30 MPabl T ST .
30 | & TSKgel UP-SW3000
(4.6 mm 1.D. x 30 cm)
25 Condition
¢ TSKgel UP-SW3000 4 Mobile phase: 100 mmol/L phosphate buffer (pH6.7)
- (4.6 mm I.D. x 15 cm) + 100 mmol/L sodium sulfate
D‘? 20 4 +0.05% sodium azide
é PN PN Flow rate: 0.05-0.50 mL/min
v 15 ¢ Temperature: 25 deg C
> o .
4
d N N
5 10 .
L 2 L 2
5 4
® o
2
0
0 0.1 0.2 0.3 0.4 0.5
Flow Rate (mL/min)
— =
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0 UP-SW2000 (BA% &)

TOSOH

v TSKgel G2000SWxL, SuperSW2000 &[FE—&EiRM%E. S5k
DFEI0RUTDOIINTE, RIF R, ZEEODEECIFE

v 2 um MDUP-SW2000(&. 5 pm SWXLODHRIFEIFD. KD &6t

v #{FE30 MPaLIF CHNAHPLC (T==00> X5 L) TIERHTIEE
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Q RTFRBREMBILE

TOSOH
Conditions
L.E+05 Column UP-SW2000 4.6 mm I.D. x 30 cm (BAF &)
SuperSW2000 4.6 mm[.D.x30cm
A%t 4.6 mm I.D. x 30 cm
~ o Mobile phase 0.1% TFA in 40% ACN
® [ @ H
S Flow-rate 0.35 mL/min
o ®e Temperature 25 degC
Detect 215 nm
[ ] [ ] (]
Sample Myoglobin 17,800
= e o o o AHHSA Ribonuclease A 13,700
= 1.E+03 S3 8 Aprotinin 6,612
# SuperSW2000 Insulin 5,808
P ® UP-SW2000(i55) Glucagon 3,483
® & e Bombesin 1,620
Substance P 1,348
1.E402 LH-RH human 1,182
Angiotensin Il 1,046
Leucine-Enkephalin 556
TRH 362
Glutathione 307
1.E+01 T T T
4 6 8 10 min

Calibration curve
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TOSOH
— BEHBIZT =ML TFAZRAWSILET
== s
[&] € #5 & D 7 5 2 4|
Condition
Column: TSKgel UP-SW2000 (B % &)
A 30% Acetonitrile + 0.1% Trifluoroacetic acid 2 um, 4.6 mm 1.D. x 30 cm
100,000 + ¢ 25 mmol/L Sodium phosphate Flow rate:  0.35 mL/min
+ 250 mm0|/|_ Sodium chloride (pH65) Temperature: 25 degc
Detection: Uv 214,280 nm
| Injection vol.: 10 pL Da
A 2 Sample: RibonucleaseA 13,700
10,000 Big Gastrin 3,849
r Glucagon 3,482
= [ AMA * L I B-Endorphin 3,465
= | A . a-Endorphin 1,746
L 4 Bombesi 1,620
'S ombesin ,
1,000 + A‘ A Y 4 ¢ Substance P 1,348
LH-RH 1,182
A ¢ Bradykinin 1,060
Oxytocin 1,007
A ¢ Angiotensin Il 931
100 T T T T T T T T | G|y—G|y—Tyr—Arg 451
5 6 7 8 9 10 11 12 13 14 Gly-Gly-Gly 189
Elution time (min)
— =
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TOSOH
Conditions
250 Column UP-SW2000 4.6 mm I.D. x 30 cm (BAZ &)
4.1 SuperSW2000 4.6 mm I.D.x 30 cm
Mobile phase  0.1% TFA in 40% ACN
Flow-rate 0.35 mL/min
200 Peak resolution 6.6 Temperature 25 deg C
6.9 Detect 215 nm
' Sample Aprotinin
= Big Gastrin human
S 150 Bombesin
9 Oxytosin
S UP-SW2000
3 (RZESR) Wit |
100 /\f
2.6 3 6
3.3
50
SueprSW2000
0
4 5 6 7 8 9 10 11 12 min

TOSOH CORPORATION The Chemistry of Innovation




o 1853 F 1% 8 D 53 BB

TOSOH

Synthetic 19 and 20 mer DNA

)

Conditions
Column

g Mobile phase
c
o 26 28 30 32 34 36 38
(o]
N Flow-rate
3 Synthetic 18 - 12 mer Poly (A) Temperature
" Detect
26 28 30 32 34 36 38 min

UP-SW2000 4.6 mm I.D.x30cm x 2 (BIF M)
0.05% NaNs3 and 0.3 mol/L NaCl
in 0.05 mol/L Phosphate (pH6.7)
0.20 mL/min
25degC
260 nm
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Conditions
Column UP-SW2000 4.6 mm I.D.x30cm (BAF )
Mobile phase  0.05% NaN3 and 0.3 mol/L NaCl

in 0.05 mol/L Phosphate (pH6.7)

Flow-rate 0.20 mL/min
Temperature  25degC
Detect 260 nm

UV 260 nm
———

FER 19, 20mer DNA

el .
| K,\‘w~ FHABR 50mer DNA
/J {B#5% 100mer DNA
14 16 18

6 8 10 12 20
min
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O TEH UP-SWI UM

TOSOH

1. SWxLEFIFDEIRETE D5

- 3000 HUREER, JSTA b

- 2000 RTF R, AUTBE
2. TuEDHT

- 5 um SWxL D120 T KD &5
3. EE=/04KAARKRIOXE TEADIEE

- 3REE(F30 MPalLF
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Q FEH LB/ AEER - AR

TOSOH
DT raR
HA X KDDEk UP-SW=1U—X rProtein A =~ —X
FAK VEIHEE DM, &t FCRAS A rProtein L
NESE AT Amide-80 NH2-750
F—)\JF7> ~  STAT. NPRS>J—X  Phenyl-650
ADC Butyl-NPR GigaCap>U—X
B VA XICL208  UP-SW2U—X IEX-PW (SuperQ-5PW)

RIFR A A HAC K BB STAT. NPRSU—X  HIC-PW=U—X
BRKE(C KD EE ODS-100V. 120H  ODS
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