o) AZ ENi R BERDE
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FARD3Y)

2 (Capture)

& R EMEBRIGERmPDE iR

e - WISERT - ZFRDD A
¥

termediate)

B EERENE
) - TEEEYIEG

7R FFAE TR

A FIHEE

Negatively cha

anion exchange: aad it §
I 1 §
g7

aiHER | BRI

11 1. K F AN F545~200um - DB = .
2. BRRAS S AE JAE TR (1000em/h L E )i
3. RAFHYRENREHIE

AL 10k AR/NE30~75um 1. ME 4l fEE90+%
2. BIFE 4SS 2. kP NER
3. 4L RN A

FEESE K AR/vINR10~30pum AHREEI+%

B © Noriko S., Akiko M., Masakatsu O., Naohiro K., Britta B., Daniel K., Charles A. White. Facing the challenges in bio-pharmaceutical
production: developments in ion exchange media to bring down cost of goods. Chromatography Today (2009): 38-40.
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4R REIR TS

BT IR T IEX) B AR BZ FEF YA 0 TR A AL o (o P mT st BB ey - B ey AH AL TR FIAE
MBS EAR AT T ESR A T R A RS - IR A EAREEE o R 2 H A o 1 A
AR S AL -

YMC-BioPros&— % 9l A ket Hg i B BE 3L E T R =M g -
HRBIIE RN BB 105K > 30K B 75TCK VRIS I BIK E R &Y - Bl LIWE R —(Eafeit
N -2 HIE R (YMC-BioPro QA)BY5E 55 - A2 48! 5 (YMC-BioPro SP). YMC- BIOPROFEHE: & BN REAS

AN

FTAES1(DBC) » (AR B (R AN 3 ERr SR B 1 AT SR [ R

= _Ri M B E A\ N A\ N o e \ °
30 BB HBTYMC-BioProfE it BELEEE200AF » 4% BELETE 1200 AF
(ZFFE %)

YMC-BioProffi s T AL B IERI B T- -

7yl =it PERRHEAL

Trastuzumab E#1 HEH RER
Becacizumab E2#{ TFHER
IgG, FTEEBEIR Factor VIII, Factor IX

FERIBHS

T CT‘S G R )i

—C —N —CH,
|
Hoav, ©

Gl R i

—CH, — CH, — CH, —CH, — SO,

B TS URBRL.
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T T T

s YMC-BioPro | YMC-BioPro q YMC-BioPro | YMC-BioPro .
;F\I\%ICJ-BloPro SmartSep | SmartSep YMCéI;?Pro SmartSep | SmartSep YMC;E7i|50Pro
7N Q10 Q30 S10 S30

RET ST TR S T3

WEE -R-N*(CH,), -R-SO,

SEEHES Hydrophilic polymer beads

FALIFA EZi

LS 1.1-14

EERIR/N 10 um 30 um 75 pm 10 um 30 um 75 pm

B715iE —mg);\ﬁ;’a —ﬁ%}lﬁ;’a 0.3 MPa —mgfa;’a —mgﬁi’a 0.3 MPa

B A:4MPa 5 k:3 MPa B A:4MPa B k:3MPa
~ Ivo.10 vo.10
BT STRRET] /) 0.08 meg/ml-resin %é;l'ml- /] 0.08 meg/ml-resin %gc\]/.ml-
resin resin

A \ - %/ 160 N e /160

BiRERESRES /] 10(()Bms%ml resin mg/(g‘sl_;)esm B/ }ggaglmnél) resin mg/(r;sl‘_l:;_!sm

FARERIE/ABHIGR T /7 SRR R RS R - FIRBRER SR UL B LRI R

FEF R BRI CGMPRISYAER - DMF#EFDAZERR ©

YMC-BioPro £t praty e

; (EHE
SRR R L
1 D BRI M R A T 8
R SHCIP TR T e B R S
TER TR R ERS 27T AERYE B ELR R R RIS
BEOERE B R — BRI

RIS RE B
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DBC (mg/mL-resin)

260
240
220
200
180

160

71
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FEBYRERG & B N ANRISER A E S THY D BREER T IEl - TEEBRRAERT - B R RTRERVRR(E
FAFIR S0t 8 B E VAR P RO AR EREGE T - IR AR R E B EIERRHER R AR B

o

EEUVEFHEEDKF (B4 100% (H) - S2REEFRER10%5RIMRIRIETRUIE B8]

HOUR ELADRR LU G B RERS & RE TRV ETE M BIHE B (me/ml resin) £ 2R AVEIRE T AV
WIERE ERREFTERIG GHERE - Rk CPE) WESEEEREAR - 2HrREl
HOGERR I AR (B AR L R e i R 1T 78 S [ s o

AU

3.50 7

3.00 1

2.50 1

2.00 1

1.50 4

1.00 1

0.50

0.00

EHE et SE

A
Y
\

Vo']O%absorption X conc'protein

DBC = Vol

resin

AR = DER R AR B E =

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

VERTRERE (mL)
Column: YMC-BioPro Q75, 50 x 5.0 mm ID
Sample: 1.5 mg/ml BSA
Equilibration buffer: 20 mM Tris-HCI (pH 8.6)
Elution buffer: 20 mM Tris-HCI (pH 8.6) cont. 0.5 NaCl
Flow rate: 0.5 ml/min
Detection: UV at 280 nm

Eﬁﬁ@mﬁuﬁéﬁﬁl

ED"EE[’J?I\L
SEERTERTGE T EfEHENEIREE S e |

200

180

160

140

120

100

80

60

40

BhRESS &4 BEImg/mIl-gel]

20

0\0\’\‘\‘ Column: YMC-BioPro Q75, 50 x 5.0 mm ID
Sample: 1.5 mg/ml BSA

Equilibration

buffer: 20 mM Tris-HCI (pH 8.6)

Elution buffer: 20 mM Tris-HCI (pH 8.6) cont. 0.5 NaCl

Detection: UV at 280 nm

Determined at 10% breakthrough.

100 200 300 400 500 600 700 800 900 1000 1100

HAEEE (cm/hn)

Column: YMC-BioPro S75, 50 x 5.0 mm ID

Sample: 1.0 mg/ml Lysozym in equilibration buffer
Equilibration buffer: 20 mM Glycine-NaOH (pH 9.0)

Elution buffer: 20 mM Glycine-NaOH (pH 9.0) with 0.5 M NaCl
Detection: UV at300 nm

TERSTL AR SRR T o ST T S0 RiBi S

— : YMC-BioPro S75 (75 pm) BN RERS A EE JTHIE © YMC- BlOPrOEmEf S
—: Tosoh Gigs{cap S$-650M (50 ~100 pm)

e ﬁTE’Jﬁbfifﬁé““ﬁ%mﬁ o A0 EL[RIHE R F

200

”400 | 600 800 1000 o' E—E R E SR B RE ﬁéﬁ% o 1T HELfHE

Linear flow (cm/hr) *I.EF‘T &’/ﬁ:_l%ﬂ/j El]:llilﬁ*/%jj



YMC-BioPro/RiliE %k (CIP) 2

HFRFE

REERE

\ 4

BB S RE SRR
E1LVe

\ 4

JRANBLE(CIP) & 1.0 M
NaOH (5 CV at 400 cm/hr)

Column: YMC-BioPro S75, 50 x 5.0 mm ID

FEE O E R

Eluent: A) 20 mM NaH,PO,-Na,HPO, (pH 6.8)
B) 20 mM NaH,PO,-Na,HPO, (pH 6.8)
containing 0.5 M NaCl

Gradient: 0-100% B (0-60 min, Linear)

Flow rate: 0.59 ml/min (180 cm/hr)

Temperature:  25°C

Detection: UVat220 nm

Injection: 24 ul

BYRERS &AL TTHBI E IR f

Equilibration

buffer: 20 mM Glycine-NaOH(pH 9.0)

Elution buffer: 0.5 M NaCl in equilibration buffer

Flow rate: 2.62 ml/min (800 cm/hr)

Sample:

Detect

YMC-BioPro/R\[iE 1% (CIP)

R O H R DRl

20 cycles

AN
NN\

Initial

Recovery (%)

1 2
10 20 30 40 50 min

YMC-BioPro FE & # & R IECIPRERE ©

1.0 mg/ml Lysozymein

equilibration buffer
Temperature:  ambient (25 °C)
ion: UV at 300 nm

1E10% ZERE T EATEIRERS & RETHOHIE

BYRERS & BE T R E A [E] e

25( 120
_ £ 7730 SaAR AR S SNN
% ofH HHHHHHHHHHHHHHHHY
E Recovery
=3
‘E' sq 80
o !

7]
(=]
104q &0
50 40
2 4 6 8 10 12 14 16 18 20

Mumbers of CIP with 1.0M NaOH

HERERS S RES1(DBC) FIALEREIERNMEE LI OME S VER201E:E BRI CIP 2 R -

EAEMEERHERFE100 %6 » FrAE— VIRV IEBIIE N e E A E A B IEE— 14/

URBfY -

SIRRVECRAF T ROTRE P>

YMC-BioPro Q75

ST YN
50x5.0mmID

ﬁﬁﬁ?ﬁ ﬁ) LI NaOH (1 M)
(2-6 hours) 0.2 ml/min, 2 hoursi#¥E
SR AE M LIKHF]
50x5.0mmID
HHERBL BB

H=E

Recovery (%)

72



B 751 M NaOH %K LA 1 M NaOH B3t
“ *"_/0‘1

£

[ 42 ’\‘/‘___’
=

2 40

2

£ 38

£

£ 36

8

> 34

e

e 32

L o

30 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 O 20 40 60 80
REBRH (h) NaOH (CV)
ETRAR R ZRE
Eluent: A) 20 mM Tris-HCl (pH 8.1) Temperature:  25°C
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl Detection: UVat220 nm
10 - 80% B (0-60 min) Sample: Trypsin inhibitor, Transferrin
Flow rate: 0.5 ml/min Injection: 40 pl

SR VEGRIE T RORRE MR — (85 BB IR EREE T B S SO S A2 Fe AN AT Bk -
YMC-BioPro FE/TEIER BRE IRl 4 5o T B BRI 2 1 -

TREMERIEZEAA > 0.1MINaOH;E & YMC-BioProf!) R BT

YMC-BioProfst iEHLEMRE ME » fLat LU IEE A S vE ERFan @i HE R
R RFIRE AL ©

REREHE S RES IR )R
YMC-BioPro )% FLAR A< B H BB RER & AE 1 I € MRS - (6 0 PT28 RN 4 41
B i -

A B H (BSA)BREHS & RE /] (DBC) Y LB

) Sy T
(mg/ml-gel, iR E

10% breakthrough) (mg/ml-gel)

YMC-BioPro QA 126 120

Mono Q (GE Healthcare) 100 35

BioAssist Q (Tosoh Bioscience) 73 58
V{E]ER: (YR BB RS A 6E TT) x 100 ’%/‘h )
BH{ER A% FLE S YIBE 20U AL » YMC-BioProQAEL S B S HDBCHIENINER - iEFR 5??% 22
YMC-BioProfB# ME M EH B RIR S BFEE—MEIRT - Q7

YMC-BioPro QA (%5 fLI%) S8 B 7T- EH B>

YMC-BioPro QA GE Healthcare (Mono Q)
5 um, 100 nm (50 x 4.6 mm ID) 10 um (50 x 5.0 mm ID)

1 1. Ovalbumin
2. Trypsin inhibitor (soybean)

mAU 2 mAU
1
2

200 200 J—//JLL
’/—/JJ\% 500 pg 500 pg
N080206B NO80206E
2500g 100 o I asong
N080207C N080208C
’JJJVJL/; 100 pg | I A~ 100pg

100

i NO080207B NO080208B
. A oA
01 NO80206A 50 ug 01 N080206D 50 ug
T T T T T T T T T T T 1 T T T T T T T T T T T 1
o 10 20 30 min 0 10 20 30 min
Eluent: A) 20 mM Tris-HCl (pH 8.1) Flow rate: 0.5 ml/min
B) 20 mM Tris-HCl (pH 8.1) Temperature: 25°C
containing 0.5 M NaCl Detection: UV at 280 nm

73 Gradient: 10-80%B (0-30 min) Injection: 100 pl
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mRE Bt b A R BRI R ER R H Y (gY) DA E2E TR (U E

PR E R AR E A Y (IgY ) 1gY (5 F&170 kda)

T T e /.\ 7
TR L - Lk s
kda)l 1 7465 kda)

(DFE23
BRI [ F G HETHAHE Ho: SRR i B BRI BT SECRETERASH L
YMC-BioPro Q75, 75 pm YMC-Pack Diol-200, 5 ym
0 Sample : Crude extract from egg yolk 18,
Column : YMC-BioPro Q75, 75 pm, 50 X 4.6 mm ID Sample : Fraction from capture purification by IEC
400] Eluent 1 A) 20 mM Tris-HCI (pH 8.1) Column : YMC-Pack Diol-200, 5 ym, 300 X 8.0 mm ID
B) 20 mM Tris-HCI (pH 8.1) ] Eluent :0.1 M KH,PO,-K,HPO, (pH 6.9)

containing 0.5 M NaCl
10% B (0-15 min), 30% B (15-30 min),
90% B (30-40 min)
Flow rate  : 0.5 ml/min (180 cm/hr)
Temperature : ambient I:> 2]
Detection  : UV at 280 nm
Injection 1 ml (approx. 20 mg protein)

300] containing 0.2 M NaCl
Flowrate  : 0.7 ml/min (180 cm/hr)
Temperature : ambient

Detection  : UV at 280 nm

Injection : 1 ml (approx. 0.45 mg IgY)

200

0 10 20 30 ) 50 0 min 5 1o

HPE LRI LB B 7 B HISDS-PAGE 78T

Non-reduced SDS-PAGE SDS-PAGE Lane
o 1 2 3 4 5 - 1 2 3 4 5 1:(21?;';-6;'19 s08)
kDa kD L
(D2) 1Y —> e e - (20a5) = 2: Crude extract

3: IEX fraction
4: SEC fraction

116 | m—
97 o 97 5: Standard IgY
80  ——
66 . — 66— o ———H
— 55
45 45 H}
- 30
29 | - - e
21 | i
20 S 14 :
14 6.5 H

HAFEEERIRIRE LM B R AT R BEGR B HT 73T (SEC)

IqY T
mEE % W“% ‘
P <15% B
BT AT HIBUR BY
PE 53%
A 40%
A090824J Column 1 YMC-Pack Diol-200

300 X 4.6 mm ID

i >99% Eluent - 0.1 M KH,PO,-K,HPO,

(pH 6.9) containing 0.2 M NaCl
Ejlyﬁ‘ 23% Flow rate  : 0.23 ml/min

Temperature : ambient

Detection  : UV at 280 nm

SRR T
Wiy B

AD90826E
1) 5 10 15 20min

* L TR SR AR
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YMC-BicPro QA il commercial Q 25 FF £\ ST - 1 I 57 * e %@%

YMC-BioPro QA

5 um, 50 x 4.6 mm ID Albumin
mAU |gG
Transferrin N C
10
/
o
10 20 30 min
TSKgel BioAssist Q
10 um, 50 x 4.6 mm ID Albumin

Transferrin

PR
%W .
»\&&%&ﬁﬁ%&

: A) 20 mM Tris-HCl (pH 8.6)

Eluent
0 B) 20 mM Tris-HCI (pH 8.6)
0 1 20 30 min containing 0.5 M NaCl
GE Healthcare Mono Q Gradient :0-30% B (0-15 min),
10 pm, 50 x 5.0 mm ID Albumin 30-100% B (15-30 min)
v ) Flowrate  :0.5 ml/min
lgG Transferrin Temperature : 25 °C
° N Detection  :UV at 280 nm
Injection 120 pl
0 Sample :Human serum (100 ml/ml)
] 10 20 30 min
| ER RS BRE S YR o HE*
Rt
e Sample:
1. Ribonuclease A
2. Cytochrome C
— 3. Lysozyme
1
o I-'.
|
I |
Vo I| |
f
| 3
-] :
|| N f o\
" | I| ."I i f II‘-.
f I'u .-:I I". JI__-
! 1 P ¥ LY -
N R did . S
Column: YMC ECO™5 250 x 15 mm ID
Stationary phase: ~ YMC-BioPro SP, 30 pm (bed length 170 mm)
Mobile phase: A) 20 mM KH,PO,*K,HPO, (pH 6.8)
B) 20 mM KH,PO,*K,HPO, (pH 6.8) containing 0.5 M NaCl
Gradient: 40-80% B
Flow rate: 6 ml/min
Temperature: 25°C
Detection: UV at 220 nm
Injection: 100 pl

* B MR R A A R
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2% 7= 5aDBC (Dynamic Binding Capacity)EEER

SEPEREF A2 iEtAE SR RE 5 A2 1kt AE
220 260 >
= = BioPro $75:>220 mg
5 2007 @ 240 . .
0] . o -globuylin/resin mL
I 180} BioPro Q75: a W
E P%d\‘ Q % i
S 160| >170 mg E Lol
S 140 .\.*ﬂ\famm;a-globulin/resin 1 8
':DJ 120+ 0O 180
100 : - - : : 160 . g . 5 ;
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Linear velocity (cm/hr) Linear velocity (cm/hr)
—®— YMC-BioPro Q75 (porous Q type, 75 um) —#— YMC-BioPro S75 (porous S type, 75 um)
—— Brand T (porous Q type, 50-100 pum) —=&— Brand T (porous S type, 50-100 pm)
—&— Brand G (porous Q type, 90 um) —&— Brand G (porous S type, 90 um)
Column size 565 X5.0mmi. d. Column size 60 X5.0mmi. d.
Sample - 1.5 mg/ml BSA in equilibration buffer Sample - 1.0 mg/ml Lysozyme in equilibration buffer
Equilibration buffer : 20mM Tris-HCI (pH 8.6) Equilibration buffer : 20mM Glycine-NaOH (pH 9.0)
Elution buffer 1 20mM Tris-HCI (pH 8.6) containing 0.5 M NaCl Elution buffer : 20mM Glycine-NaOH (pH 9.0) containing 0.5 M NaCl
Detection - UV at 280 nm Detection - UV at 300 nm
o S — 5 —_ o+
S\ RN Y 15 9 imnt 3 32 iftEtRE
BioPro DA: =86 mg gamma-globulin/resin mL BioPro CM: =100 mg gamma-globulin/resin mL

Measurement condition

Column: 50 x 5mml.D.

Loading buffer: 20mM Tris - HCI (pH9.0)

Elution buffer: 20mM Tris - HCI (pH9.0) cont. 1.0M NacCl;
Flow rate: 1.0ml/min (300cm/h);

Sample: human gamma-globulin, 1.0mg/ml

Measured at 10% breakthrough.

F:DD#_A‘:H

Measurement condition

Column: 50 x 5mml.D.

Loading buffer: 20mM sodium citrate (pH5.5)

Elution buffer: 20mM sodium citrate (pH5.5) cont. 1.0M NacCl;
Flow rate: 1.0ml/min (300cm/h);

Sample: human gamma-globulin, 1.0mg/ml

Measured at 10% breakthrough.

YMC-BioPro lon Exchange Screening Kit

i R | BE(RR) BHREE | EmESR

lon Exchange Selection Kit 75/60 pm 12 X 47& 1mL BPIESKS99-01PK

(YMC-BioPro Q75/575/DA60/CM60)

YMC-BioPro Q75 75 um 5% 1mL BPQAA0S75-01PK
5% 5mL BPQAAO0S75-05PK

YMC-BioPro Q30 30 um 5% 1mL BPQAA0S30-01PK
5% 5mL BPQAAO0S30-05PK

YMC-BioPro S75 75 um 5% 1mL BPSPA0S75-01PK
5% 5mL BPSPA0S75-05PK

YMC-BioPro S30 30 um 5% 1mL BPSPA0S30-01PK
5% 5mL BPSPA0S30-05PK

YMC-BioPro DA60 60 um 5% 1mL BPDAM99560-01PK
5% 5mL BPDAM99560-05PK

YMC-BioPro CM60 60 um 5% 1mL BPCMM99560-01PK
5% 5mL BPCMM99560-05PK

-
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YIMC-BioPro lon Exchange

Screening Kit

YMC-BioPro &3228 < EiEAIRFEREIR - BRETARERME
EHE - REFEME L D FRYRECIRE - SEARBRENERE
8 - IR ER A RIAERERER TS ERE RS ENGS

Bt R2IREIE(Q/S) ~ 5RE3 R IEE IS (DA/CM) FNiE AR DA ERE
B1 mLAlS mLiERE - TimE i RiiERVERE « B bR 2R -
BRI RN ENRIFZERTNFEE

o AEHBS sIEARERE - TIREEREMETRIAEHVEE

o LZREZBEREF

HE?“

5mL (26 X 15.6 mml.D.)
o H{{bFEiERS
o IXEFEAEIFRE
o VERE

1 mL (26 X 7.0 mml.D.)

o fHifSEmE
o H{LTIERSE

EIGEESREN
SR T IR S4BT SIS SRt T SimEAE SBIRRE T RS
YMC-BioPro Q YMC-BioPro S YMC-BioPro DA YMC-BioPro CM
FEERN FKEZILES
FERIE (um) 30, 75 30, 75 60 60
REFRINEREE -CH,N*(CH,), -CH,CH,CH,CH,S0; -R-N(CH,), -R-COOH
B pHEEE 2~12 2~12 —fi% : 3~12 —fi% : 3~12
F5E : 1~13 52 - 1~M13
Kii%ﬂ&ﬂz{ﬁﬁ[ﬁ"\ﬂ
77 GRANDEVER BIOTECHNOLOGY LTD.
it BIAETAMEFRHERK273E65 112 TEL :+886-2-8792-3722
E-mail : GrandEver.biotech@gmail.com FAX :+886-2-8792-3761
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Purification of IgY from egg yolk extract

G — BT AR oy TR INERE)

IeY (MW 170 kda)

L cham \‘ r
H chain
(MW 23 kda) N (MW 65 kda)

Polishing by size exclusion chromatography (SEC)

YMC-Pack Diol-200 5 pm, 300x8.0 mml.D.
Sample : Fraction from capture purification by IEC

m
100
Eluent 101 M KHzPO4+-K=HPO4 (pH 6.9)
s containing 0.2 M NaCl
Flow rate £ 0.7 mL/min
i Temperature : ambient
Detection SUV at 280 nm
Injection 1 mL (ca. 0.45 mg IgY)
251

] 5 To 15 % %

Jomin

Analysis of purified fraction

“YMC-Pack Diol-200

MNon-reduced

S DACRE
SDS-PAGE

= : B
Capture purification by ion exchange chromatography (IEC)
YMC-BioPro Q75 75 pum, 50X 4.6 mml.D.
- Sample : Crude extract from egg yolk*
500 —
400 ) “ 'y
/ Polishing step
300 4
200
100
o4
1‘0 2‘0 3‘0 4‘0 5‘0 GIU min
Eluent :A) 20 mM Tris-HCI (pH 8.1)
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl
10% B (0-15 min), 30% B (15-30 min),
90% B (30-40 min)
Flow rate : 0.5 mL/min (180 cm/hr)
Temperature : ambient
Detection UV at 280 nm
Injection 1 mL (ca. 20 mg Protein)
\ *Courtesy of Pharma Foods International Co., Ltd. /

IEC Standard
5 um, 300%x 4.6 mml.D. fraction IgY
Marker Crude SEC
Fri?tion from polishing step by SEC extract {fraction
= e — g
Ig¥
* ! 972kDa
25] | || 66.4 kDa = se— —
purity >99%J K 45.0kDa == -
0.0
29.0 kDa -
L 5 10 15 20 min
20.1 kDa | S—
143 kDa [

EMNEE

SLIERN

Egg yolk antibody (1gY) can be isolated with high purity more than 99% by two chromatographic purification steps, which consist of a capture
step by ion exchange chromatography on YMC-BioPro Q75 and a polishing step by size exclusion chromatography on YMC-Pack Diol-200.

fip R Emiaig =7 A) EHEBEEE =Ly
YMC-BioPro QA-F _CH,N*(CHs)5
FEDB3,
YMC-BIOPrO SP'F 'CHch2CH2503-
YMC-BioPro QA 23, _CH,N*(CHs)3
YMC-BioPro SP _CH,CH,CH,S05 ——
==Y
= YMC-BioPro Q30 - i 20K
RESR | yMC-BioPro Q75 REW) CH,N™(CH;); 1l
) EEE
YMC-BioPro 530
YMC-B:gP:g S75 “CH,CH,CH,CH,505
23,
YMC-BioPro DA -R-N(CH;),
YMC-BioPro CM “R-COOH
E=)=]
2K
SEIHIREAT | YMC-Pack Diol B 00,128, 200, —mE il
BEREE
KL EYD
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FEH B & R YMC-BioProBU (iR E E AR « YMCHIFHLE

R4
YMCECO &1+ YMCECOP\Ys it
o B NHE: o EEJIHUME:
5-30 bar 30-80 bar
o K o N
10-80 mm 5-50mm
o EMRA: o EIRE:
120- 1000 mm 125-500 mm

o NRIRIIERE
o EFERERE:

o NRIFRIIERE
o EFEAER:

0-5L 0-950 mL

o TEE o TTEE

AB (YD) AB (TR D)
SR (AL SR (EHIHTHE)

YMC Pilot columns(GREEEREH)

® 1% 100 mm, 140 mm and 200 mm,
HAith E R EAAEH

o DfEIEHER IR MR 500/ 850 mm,
HAth B R EOIAER

o TERAVRE (BE%E: 100-400 mm BX
450-750 mm)

o EIEHEE 24 LI
o BEJIH1%:5- 10 bar

o AlERCH: - GIANBEETIET -
SRR - (R IR - SSHRR

o 1 FETREE
o FFRHESR = EILPERR
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YMC-BioPro Q

-

- mm--

YMC-BioPro SmartSep Q10 10 um QSA0S10

YMC-BioPro SmartSep Q30 30 um QSA0S30 v v v v v
YMC-BioPro Q75 75 pm QAAOQS75 v (4 v v v

SR T A i

YMC-BioPro S

5 EERT /| g AEEA
| som | 2somi | 1L | 5L | 251 |
v v v v

YMC-BioPro SmartSep S10 10 um SSA0S10 4
YMC-BioPro SmartSep S30 30 um SSA0S30 v v v v v
YMC-BioPro S75 75 um SPA0S75 v v v v v

MR B B LB 8E R TR PR R $R it
= H R ATYMC-BioPro Q30/530 (QAA0S30/SPA0S30) AT FR I TSR HE it

PE %%

YMC E%i&ffﬁﬁ%ﬁifﬁ@*ﬁlEWE’}%LE@LL%EE’J@% °
YMC-BioPro SR ity A AGES T AV 01 Hml LAY S PR 151 Bt o
They represent one part of the ] 0 0 D 000D 000000000000 O0O0000000000000O

gogooooon

oD YMCGelUODOYMCGTriart DO OO O0DOOOODOOOODOOOOD:

YMCTriart Prep  YMC YMC*GelHG-O OO OO O

YMC'Gel HG-series WML | 0000000000000

N

OO0DO0OO0DO0 Cs,cs,c4,C1)f
phenyl, cyano, amino or diol [J [0 [0 J

OO0o0d:10 um, 15 um, 20 um, 50 pml
OOoOoO:8nm,12nm,20nm, 30 nm

YMC-Triart DO OO QO QO QO
0000RBEEDND O 0ooonoom

00000 @A) C18and C8.
FERIA/)N:10 pm, 15 pm, 20 um

FLIAA/N:12 nm, 20 nm 80



BioPro lon Exchange Screening Kit is a kit of screening columns that are packed with BioPro ion exchange resins
designed for separation of Proteins, Nucleotides and other biomolecules. Various types of kit offer significant ad-
vantage and efficiency in resin screening and purification method development.

® Available in four chemistries: Strong ion exchangers (Q/S) and weak ion
=.-\lli-  exchangers (DA/CM)

® Two column types (1 mL and 5 mL) that are ideal for resin screening,
development of purification method and loadability study

e lon Exchange Selection Kit that consists of four different chemistries for fast
and easy resin screening

e Easy installation and convenient use

Column Size

(7 \) (1 \

1mL Type (26 X 7.0 mml.D.) 5mL Type (26 X 15.6 mml.D.)

¢ Purification method
development

* Loadability study

* Lab-scale purification
1\ J \ 7,

» Resin screening

e Purification method
development

PN P
Tnew 7 e 7
Strong Anion Exchanger Strong Cation Exchanger e
BioPro SmartSep Q BioPro SmartSep S g

Matrix Hydrophilic porous polymer : ¢ of
Particle size (um) 30 30
lon exchanger -R-N*(CH3)3 -R-SO5"
pH range 2~12 2~12

Strong Anion Exchanger | Strong Cation Exchanger Weak Anion Exchanger Weak Cation Exchanger

BioPro Q BioPro S BioPro DA BioPro CM
Matrix Hydrophilic porous polymer
Particle size (um) 75 75 60 60
lon exchanger -R-N*(CH3); -R-SO5 -R-N(CHj3), -R-COOH

Regular use : 3~12 | Regular use : 3~12
Shortterm : 1~13| Shortterm : 1~13

YMC CO,, LTD.

pH range 2~12 2~12




Screening with anion exchange media Screening with cation exchange media

1. Transferrin (0.25 mg/mL) 1. Ribonuclease A (0.5 mg/mL)
2. Trypsin inhibitor (0.5 mg/mL) 2. Cytochrome ¢ (0.5 mg/mL)
3. Lysozyme (0.5 mg/mL)
1
1 2 3
2
BioPro Q75 BioPro S75
1 1,2
3
2
BioPro DAG0 BioPro CM60
D140123A ! I ) \ \ I | D”OleB L L L L Il Il
0 5 10 15 20 25 min 0 5 10 15 20 25 min
Column : 1 mL type (26 X 7.0 mml.D.) Column 11 mL type (26 X 7.0 mml.D.)
Eluent : A) 20 mM Tris-HCI (pH 8.1) Eluent : A) 20 mM NaH2POs-Na2HPO4 (pH 6.8)
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl B) 20 mM NaH2POs-Na2HPO4 (pH 6.8) containing 0.5 M NaCl
10-80%B (0-30 min) 0-100%B (0-30 min)
Flow rate 1 1.16 mL/min Flow rate :1.16 mL/min
Temperature 1 25°C Temperature :25°C
Detection 1 UV at 220 nm Detection : UV at 220 nm
Injection 1 20pL Injection :20pL

BioPro lon Exchange Screening Kit

Product name Particle size Specification Column volume Product number
lon Exchange Selection Kit 75 pm/
(BioPro Q75/S75/DA60/CM60) 60 um 1 each X 4 types 1t mb BPIESKS99-01PK
) 5/ pack 1 mL BPQAA0S75-01PK
BioPro Q75 75 um
5/ pack 5mL BPQAAQ0S75-05PK
i 5/ pack 1mL BPSPA0S75-01PK
BioPro S75 75 um
5/ pack 5mL BPSPA0S75-05PK
) 5/ pack 1mL BPDAM99S60-01PK
BioPro DA60 60 um
5/ pack 5mL BPDAM99S60-05PK
BioPro CM60 60 um 5/ pack 1 mL BPCMM99S60-01PK
oFTo H 5 / pack 5 mL BPCMM99S60-05PK
BioPro SmartSep lon Exchange Screening Kit (new
. SmartS 30 5/ pack 1mL BPQSA0S30-01PK
BioPro SmartSep Q30 Hm 5 / pack 5 mL BPQSA0S30-05PK
) 5/ pack 1mL BPSSA0S30-01PK
BioPro SmartSep S30 30 um
5/ pack 5mL BPSSA0S30-05PK

*¢Please inquire us for a product other than listed above.

Worldwide Availability

YMC America, Inc. YMC Europe GmbH YMC India Pvt.Ltd. YMC Korea Co., Ltd.
www.ymcamerica.com WWw.ymc-europe.com www.ymcindia.com www.ymckorea.com
YMC Shanghai Rep. Office YMC Singapore Tradelinks Pte. Ltd.
www.ymcchina.com wWww.ymc.sg
YMC CO , LTD Distributor %y);?m%i}eicammev co. _\LTD
YMC Karasuma-Gojo Bldg.,284 Daigo-cho [ I
Karasuma Nishiiru Gojo-dori,Shimogyo-ku
Kyoto,600-8106,Japan Ha71 SRR 2T s B0 1R
TEL:+81-75-342-4515 FAX:+81-75-342-4550 R Rr, | (erozorez

B {SFEEmail : info@grandever-biotech.com.tw
‘A5)iB1lt Website: www.grandever-biotech.com.tw

www.ymc.co.jp sales@ymec.co.jp

The above information is as of August, 2014 and is subject to change without notice. ©2013 YMC CO.,LTD.All Rights Reserved. 140829A
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Separation of sugar chains Comparison of separation in different mode

Pyridylamino (PA) -Sugar chains

YMC-Pack ODS-A (120 A) 5 um,
150X 4.6 mmlD.

S YMC-Pack Polyamine I 5 pm,
150%4.6 mml.D.

2
l—l i Jn A
- W
oz 6 b zbmn
mmmmmm asioez0n
Eluent :methanol/20 mM NH:HzPO« (5/95) o Eluent * methanol/20 mM NH:HzPO: (80/20)

rate :mmL /min Flow rate |0mL/mn
e erature

o Bl s atex. 220 nm, Em. 400 nm

3pL(33pmol/ml)

PA.Sugar Chl

aaaaaa tured bv TAKARA SHUZO CO., LTD.

fon"® (Els e, 220 nm, Em. 400 nm A 2
Injection 2L (33 pmcl/mL) Injection
Sample PA.Sugar Che Sample
nufactured by TAKARA SHUZO CO., LTD.

Pyridylamino (PA) sugar chains are often analyzed for structural f sugar chain in ins and glycolipids. tions of PA sugar chains in reversed-phase (RP) mode
and normal-phase (NP) mode are shown. Two dimensional HPLC combining two different modes, such as RP mode and NP mode, is useful tool for structural determination of sugar chain.

L R e CEES

IR7E)

SLIER/N
(A)

BiEY

Triart C18 B 120
YMC-Pack ProC18 120
Hydrosphere C18 120 18
YMC-Pack ProC18 RS 80
YMC-Pack ODS-A 120, 200, 300 §§Eﬂi(g
YMC-Pack ODS-AQ 120, 200 ¥l
R : B
AR YMC-Pack C8 2 120, 200, 300 c8 T
YMC-Pack C4 120, 200, 300 c4 %g
YMC-Pack Ph 120 Phenyl XL &Y
YMC-Pack CN 120, 300 Cyanopropyl
YMCbasic 200 c8
YMC-Pack PROTEIN-RP 200 -
YMC-Pack Polymer C18 Raw - C18
. . EZ)
YMC-Pack Diol-NP 60, 120 Dihydroxypropyl R
IEMEM W BE
YMC-Pack Polyamine I 120 Polyamine MR
y y AL
YMC-Actus ODS x 7]
Bt SR BE g A picifac! B
(mm) (mm) (um) (nm)
YMC-Actus Triart C18 200r30 250 5 12 —fEIEEEY RABRRESIBE
‘& > mfifpH1~12 > E
SRR B
YMC-Actus 200r30 250 5 12 BAKEEEY - =i BERKEAEY AR
Hydrosphere C18 SRINPREFRE ST » TI7E
100%7K M2 (58 A
YMC-Actus 200r30 250 5 12 SEREEREY) 398 FH A B 7K M 72 S il
Pro C18 RS N E ST -

81

SRR EEYIA RIFAY
TR
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Alcyon SFC

%E

Pl

EEmz

HIE RPN S 2 R Y[E E A

T HEES R RN e
@EE’UW?&'I@;
RN IR DB T #E

(45 Y]
Alcyon SFC CSP Alcyon SFC CSP Alcyon SFC CSP Alcyon SFC CSP
Amylose-C Cellulose-C - Amylose-SA Cellulose-SB
Epit e opit] Ii] & 20
S e Amylose tris(3,5- Cellulose tris(3,5- Amylose tris(3,5- Cellulose tris(3,5-
FIZIK =¥ dimethylphenylcarbamate) |dimethylphenylcarbamate) | dimethylphenylcarbamate) |dimethylphenylcarbamate)
NI 5um
A& : 2.1 and 4.6 mm: 30 MPa
B RIE M{%: 10 and 20 mm: 20 MPa
GRS EREY]
Alcyon SFC Alcyon SFC Alcyon SFC
Triart C18 Triart Diol Triart PFP AlleyanslFeen] | - aleen G Ell
F F
-CH2CHCH
-C1gHa7 “BHOH. <(CHy); -QF ~(CHz2)3-CN -OH
F F
ELHRERERY A FEERREEETYIE i
FERLA )N Sum
W& 2.1 and 4.6 mm: 30 MPa
BRIE M1&: 10 and 20 mm: 20 MPa

R HRERE RAT

mAU

i

*)

e @@

3007
2004 “ (+)- R,R-trans-Stilbene oxide )- S,S-trans-Stilbene oxide
100 Column : CHIRAL ART Amylose-C
] 5 pum, 250X 4.6 mml.D.
Eluent : n-hexane/2-propanol (90/10)
0 Flow rate :1.0 mL/min
T T N EM-mm_ Temperature 125°C
0 2 4 6 8 10 min Detection :UV at220 nm
mAU
1e0| @D )
120 - . " o N —_ S o 8
©) s LIRS FEEHAHPLC A » DL T 8 A T 5%
mylose- _ x
w“ o 2505 46 meml T ZIREA IS TR R SR -
Eluent : CO/methanol (60/40) %ﬁm#ﬁfgﬂtﬁﬁﬁm&@m L.%j(ﬁ/]#:ﬁ&@ﬁ%
o Flowrate :3.0 mLimin PRI B FIEMIEF AL &Y E RPN
Temperature - :40°0 SR AP -
Detection :UV at220 nm
0 M — Backpressure  :17.2 MPa (2500 psi)
0 ' I2 4‘- min



TENAH RAT B AT BRI AR

CH,
LISFCHy%H B 7t - 155192- 5 E A (2-Phenylpropionic acid) f##HIER © TEHPLC Lo
DASE MBI R BRI E T IERTEARREE - 55—771H » SFC - I HRMA &1t o

AN EER R G PRI - HEii e L= S LR (F Rl -

2-Phenylpropionic acid

B SFC condition

AU mAU
30.0 Column : Alcyon SFC CSP Cellulose-C
0.60 SFC HPLC 5pum, 250 X 4.6 mmI.D.
0.50 Eluent : COz/methanol (98/2)
20.0 Flow rate :3.0 mL/min
0.40 Temperature :35°C
0.30 Detection :UVat 220 nm
10.0 Back pressure :10.3 MPa (2000 psi)
0.20
0.10 __[}\_L___—/k B HPLC condition
0.00 A l J 00 Column : CHIRAL ART Cellulose-C
s o A e e T y y y 10 5pm, 250 X 4.6 mml.D.
0 ! 2 3 4 5 6 7 8 ° min 0 0 20 30 40 %0 min Eluent : n-hexane/2-propanol (99/1)
Flow rate :1.0mL/min
Temperature :25°C
Detection :UVat 220 nm

RIFlE i L&y
6{RAELLAlcyon SFC Triart Diol EEEETSMT IR FAFAY S MERCR

FEIEFF L AW — i3 (Catecho) FIFIA R =

3 (PyrogalloD {5 EATHOMETT -

1. OH 2. OH 3. OH
© ©/OH ©\
OH

0.08 ) 4 B SFC condition

E 3 Column : Alcyon SFC Triart Diol
0.06 1 5 Phenol Catechol Resorcinol 5um, 250 X 4.6 mml.D.

E 4. 5. 6. Eluent : COz/methanol (88/12)
0.04 3 6 OH OH OH Flow rate : 3.0 mL/min

3 OH Temperature :30°C
0.02 4 Detection :UVat 230 nm

E OH HO OH Back pressure :10.3 MPa (2000 psi)
0.00 T141020A8|

0 3 2 6 8 10 min Hydroquinone  Pyrogallol Phloroglucinol

: = A K20 < 2 P
AR B B A A Vit B IRF THIR R A8 2R
(%) (%)
100 100 Bt ————01
80 - 80
60 — 60 -
40 40
20 - 20 |-
0 ‘ ‘ ‘ 0 ! ! I
0 50 100 150 200 0 50 100 150 200
run un
o W BRI (20 (BB R R ER)
it 2 P Column  : Alcyon SFC CSP Amylose-C
Column : Alcyon SFC CSP Amylose-C 5 um, 250 X 4.6 mml.D.
5 um, 250 X 4.6 mml.D. Eluent : CO2/methanol (80/20)
Eluent : CO2/methanol (80/20) Flow rate : 3.0 mL/min
Flow rate : 1.0 mL/min Temperature : 50°C
Temperature : 50°C Detection : UV at 220 nm

Back pressure:10.3 MPa (1500 psi)-24.1 MPa (3500 psi) (0-10
10.3 MPa (1500 psi) (10-13 min)

min)
Sample

Back pressure:
: trans-Stilbene oxide

10.3 MPa (1500 psi)

Alcyon SFC CSP Amylose-C B HE{EH B LG T 5B /AT RS SRAN_EIE s o 2 G BRI O B R ] 2 A 6 P A

Bt thAfERF o Aleyon SFC EHEAEERRAVERE R T 230 H BRI AT

=) AR EMRZRBEIRLE
GRANDEVER BIOTECHNOLOGY CO., LTD




B fi(Flavanone) SFC B ik it

mAU  Fr.1 Fr.2 SEC HPLC

Flavanone
100
Fr.1 Fr. 2 l SFC condition
7 4.0 Column : Alcyon SFC CSP Amylose-C
5 pm, 250 X 20 mml.D.
i o 3.01 Eluent : CO2/ethanol (80/20)
2 Flow rate : 60 mL/min
S Temperature  :30°C
b 5 207 Detection UV at 280 nm
2 Back pressure : 15 MPa (2180 psi)
| < 404 Injection :1.5 mL (20 mg/mL)
0 0.0 W HPLC condition
! J T ! T T T T T T T T T Column : CHIRAL ART Amylose-C
0 2 4 6 8 10 12 14 0 5 10 15 min 5 pm, 250 X 20 mml.D.
Eluent : n-hexane/ethanol (90/10)
SFC Fr. 1 Fr. 2 HPLC Fr. 1 Fr.2 Flow rate - 20 mL/min
Enantiomeric purity 100%ee 99.8%ee S 100%ee 99.7%ee geertr:grz:‘:i?;ure ﬁwb;gtzo nm
Yield 94.5% 95.6% e 95.7% 93.7% Injection 3 mL (20 mg/mL)
F&R SEC-H R A= HIAHiA L.
HPLC
EHE : 250 X 20mml.D.
e . L e P Fr.1 Fr.2 Fr.1 Fr.2
Alcyon SFC B FERE R BISITE = & iRt T 2446 7 A (%ee) >99.9 99.8 >99.9 99.7
Bt RAFHIIETE #5585 BA SRR A LA & =R ) 915 | 956 | 957 | 937
2R o
Efves Ey2 (mg product/hr) 340 344 172
s 5 SRR B
Alti)ion SFC E *i?%{/\(?{tgﬁi(ﬁﬂu{ﬁ*%ﬁ,fﬁ ’ )(&ﬂé‘ WL BB (L a7/ g E) 0.39 @ 1.15 2.88
=
E el VAT FE R (Lsolvent/g product) about 2 about 7
BAIR T 0.417 1

1 IRIESFCR2. 50 #FITEHPLC 9.0 8 E 5 FHYETHEL.
;ﬁ%ﬁﬁ@’"‘w CO2EEVIEHAIAA » B SFCRUAIFTEHPLC AR ASE & 2 1561 T
AHE

AIHBE

(HEEEY]
FE hBERtS

T EFERST AcE Ll E e

=5

(um) AL xR (mm) Alcyon SFC Alcyon SFC Alcyon SFC Alcyon SFC Alcyon SFC
CSP Amylose-C CSP Cellulose-C CSP Amylose-SA CSP Cellulose-SB CSP Cellulose-SC

5 2.1 X 150 KAN99S05-15Q1WTS| KCN99S05-15Q1WTS | KSA99S05-15Q1WTS | KSB99S05-15Q1WTS | KSC99S05-15Q1WTS
46 X 150 KAN99S05-1546WTS | KCN99S05-1546WTS | KSA99S05-1546WTS | KSB99S05-1546WTS | KSC99S05-1546WTS
4.6 X 250 KAN99S05-2546WTS | KCN99S05-2546WTS | KSA99S05-2546WTS | KSB99S05-2546WTS | KSC99S05-2546WTS

(FESTEEEY)
=T
BERI AN R B RS
1R 3 Alcyon SFC Alcyon SFC Alcyon SFC
(um) P& xFE (mm) e LAEUOR L Alcyon SFC CN Alcyon SFC SIL

5 2.1 X 150 TA12S05-15Q1WTS | TDN12S05-15Q1WTS | TPF12S05-15Q1WTS | CN12S05-15Q1WTS | SL12S05-15Q1WTS
4.6 X 150 TA12S05-1546WTS | TDN12S05-1546WTS | TPF12S05-1546WTS | CN12S05-1546WTS SL12S05-1546WTS
4.6 X 250 TA12S05-2546WTS | TDN12S05-2546WTS | TPF12S05-2546WTS | CN12S05-2546WTS SL12S05-2546W TS

GRANDEVER BIOTECHNOLOGY CO., LTD.

o) A2 MR R RERDE
YMC YMC CO. y LTD. Valu?ﬁ)lle clontngxutlonpc to g\e R am%sl scle!nce ﬁ(&r‘num&

YMC Karasuma-Gojo Bldg., 284 Daigo-cho

Karasuma Nishiiru Gojo-dori, Shimogyo-ku 11471 %i'?ﬁi@’;“ﬁ?ﬁ?’aﬂﬁ?l42§6§’%1o*§
. No.8, Ln. 273, Xinming Rd., Neihu Dist, Taipel , Taiwan (RO.C.
Kyoto, 600-8106, Japan IREEMRTel : (02)8792-3722 -
TEL:+81-75-342-4515 FAX:+81-75-342-4550 AF#5@HFax : (02)8792-3761
. . EF{SFEEmail : info@grandever-biotech.com.tw
85 WWW.ymc.co.jp sales@ymc.co.jp /A S)#8it Website: www.grandever-biotech.com.tw [5]%#

The above information is as of January, 2015 and is subject to change without notice. ©2015 YMC CO,, LTD. All Rights Reserved. 150901AE
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EANE EERTENRE TREEFES
HBRFUFER K,

YSP-101 YSP-201 YSP-301

EAER =4 gesy =B H B SRkt
-BEHHE ﬂ&N#aFHj - AEH
RERRE AR EHIRE AR TEEHRE
SESTEREE 1X SEETEREE 1X SEHSREHE 1X

YSP-202 i

2 ESTRR S E B
R A/
TRTHRS
CESTEME 2%

-
. 274 b
option YSP%FI|EFH ST Connec
R 4zl e B e L e
BATE [mL]
Finiline PSR R -
ﬂgﬁ?@ﬂ?“ =il ===l | 0w ®nL
- s e B
AR R TR [ s ] S Omin
mglﬁ"— ['nl] m uLs/min mL/smin
(YSP-101855H) - nt.-ﬂﬁ; mu [T

86
) AR EMRERRBIRDE
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YS P-1‘01
")

"//

CESTERE O 1X

GERSRE 1X

5 ol TN = Sy akid] 2&53\:%:]-%%
B B AE =B ‘
(BRb1%8R) faE A
- BB BB A /B A
TR R -ARERRE GESa ks ! AREREE
SESIBK 1X AR ERRR AR AR R 4 RIS E AR

GESTERE 23X

0.5 uL ~ 60 mL 0.5 ub ~ 60 mL 0.5 uL ~ 60 mL 0.5 ub ~ 60 mL
0.702 pL/hr 0.702 puL/hr 1.404 uL/hr 1.404 ulL/hr
20.95 mL/min 35.33 mL/min 102.0 mL/min 102.0 mL/min
8.1~15.8 kg 8.1~15.8 kg 8.1~454 kg 8.1~454 kg
(18~35 Ibs) (18~35 Ibs) (18~100 Ibs) (18~100 Ibs)

0.19~0.37 MPa

0.19~0.37 MPa

0.19~1.07 MPa

0.09~0.54 MPa
R B ST AR Y

O

O

O

EREREA4. 8. 1635157,

87

GRS ()

GRANDEVER BIOTECHNOLOGY CO., LTD.

o) A2 MR R RERE]

Valuable conmbunon to the power and smence communl%
e B

11471 2L HABE#HEAER273E 658 112

1F., No.6, Ln. 273, Xinming Rd., Neihu Dist., Taipei City 11471, Taiwan (R.O.C.)
IRFEERTel : (02)8792-3722 .
IRFE{EEFax : (02)8792-3761 e
EF{SFEEmail : info@grandever-biotech.com.tw I
‘A S)#fdi1t Website: www.grandever-biotech.com.tw [s]:#
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