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Mono Q, Mono S are trademarks of Cytiva.
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YMC Biochromatography Columns

Bio QC - Validation kit

Method Validation Kits for BioLC

« for documentation of robustness and reproducibility
« three analytical columns from specified lots

Validation kit:

Contains three analytical columns packed with stationary phases from three different batches, in order to solely test the
robustness of the particular method.

Available dimensions:

Length: 30 or 33, 50, 75, 100, 150, 250, 300 mm
ID:2.00r 2.1,3.0,4.0,4.6,8.0mm

Column lot A Bevacizumab

Column lot B

50

Column lot C

5 6 7 min#

To order a validation kit simply use the ordering number for the column of interest,

e.g. TB30SP9-05Q1PT and add v1: TB30SP9-05Q1PTV1.

For details on YMC selectivities and the International Product Code please refer to the specific product sections in this
catalogue.

Batch Reservation Service

Occasionally, a critical analytical method may not prove as robust as you would prefer. Columns from a particular media
batch may be the only way that you can, for example, isolate a critical process impurity. In such cases, YMC will reserve a
specific batch of material for the use of an individual customer. YMC will also reserve prepacked columns for release ac-
cording to a pre-arranged schedule.

Please call YMC or contact your YMC representative for details.






YMC Biochromatography Columns

BioLC applications — Antibodies

Bevacizumab and its fragments and aggregates 3.4 MPa @
mAU -
40] Aggregates
——
" 2 Degradation
] Products
T L 1
201
10 1 5
04
10 12 14 16 18 20 22 min
Column: YMC-SEC MAB (3 pm, 25 nm) 300 x 4.6 mm ID Detection: UV at 280 nm
Part No.: DLM25S03-3046WT Cell path: 10 mm
Eluent: 0.1 M phosphate buffer (pH = 7) containing 0.2 M NaCl Injection: 10 pL (56 mg/mL)
Flow rate: 0.165 mL/min Sample: Bevacizumab (Avastin®)

Temperature: 25°C

Analysis of digested antibody 1. Antibody monomer @
2. Fab dimer
3. FC
mAU7 . 4. Fab
— |03 1
1751 After 7 hours
150 . .
* Peak derived from Papain
125
100
75 1
50 1
25
0
10 12 14 16 18 20 22 24 min
Column: YMC-SEC MAB (3 pm, 25 nm) 300 x 4.6 mm ID Temperature: 25°C
Part No.: DLM25S03-3046WT Detection: UV at 280 nm
Eluent: 0.1 M phosphate buffer (pH = 7) containing 0.2 M NaCl Injection: 2 pL (3 mg/mL)
Flow rate: 0.165 mL/min Sample: Humanised monoclonal IgG1 + Papain

NYom S | N\t

1. Antibody monomer 2.F,, dimer 3.F 4.F,



BioLC applications — Antibodies

Use of MS compatible conditions for antibody analysis by RP

o

Adalimumab (Humira®) NISTmADb TFA o
mAU - mAU Formic acid
100 8 100
< <
o
<
80 80
60 © 60
«
o 8
]
40 40
20 20
0 k J t 0 L J L
T T T T T T 1 T ™ T T T T ™
0 1 2 3 4 5 min 0 1 2 3 4 5 min
Column: YMC-Triart Bio C4 (1.9 pm, 30 nm) 150 x 2.1 mm ID Flow rate: 0.4 mL/min
Part No.: TB30SP9-15Q1PT Temperature: 80°C
Eluent: A) water/TFA or formic acid (100/0.1) Detection: UV at 280 nm (0.13s, 40Hz)
B) acetonitrile/TFA or formic acid (100/0.1) Injection: 2 pL (0.5 mg/mL)
Gradient: 10-95%B (0-10 min)

LC/MS compatible analysis of monoclonal antibody fragments

mAU
20
3 1. Fc/2
15 2. Light chain
3.Fd’
1 3
10 2
1
2
5
ok
LIS N LA B B NI B IR I |

0 1 2 3 4 5 6 7 8

9 min

—— Mobile phase containing TFA

— Mobile phase containing formic acid

Column: YMC-Triart Bio C4 (1.9 pm, 30 nm) 150 x 2.1mm ID Gradient [formic acid]: 20-45%B (0-10 min), 90%B (10-12.5 min)
Part No.: TB30SP9-15Q1PT Flow rate: 0.4 mL/min
Eluent [TFA]: A) water/TFA (100/0.1) Temperature: 80°C

B) acetonitrile/TFA (100/0.1) Injection: 4 pL (0.25 mg/mL)
Gradient [TFA]: 25-50%B (0-10 min), 90%B (10-12.5 min) Detection: UV at 280 nm
Eluent [formic acid]: ~ A) water/formic acid (100/0.1) Sample: mAb Subunit Standard (Waters Corp.)

B) acetonitrile/formic acid (100/0.1)

IdeS F(ab’), Denaturation
digestion reduction

Fc/2

Light chain

N7
|

I Fc/2




YMC Biochromatography Columns

BioLC applications — Antibodies

Adalimumab (Humira® MW: ca. 148 kDa) Bevacizumab (Avastin®, MW: ca. 148 kDa)

mAU
1400 1400

1200 1200
1000 1000
800 | 40°C g0 |l Adsorption ___ 40°C
50°C Adsorption 50°C
600 W L 600
|

60°C

| R 60°C
] ] 400

an 70°C | o0

ml | U\ 80°C| 200 \ 80°C
OQL_J\ oc] 90°C

Column: YMC-Triart Bio C4 (3 pm, 30 nm) 150 x 3.0 mm ID
Part No.: TB30S03-1503PTH
Eluent: A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1)
Gradient: 30-60%B (0-15 min), 90%B (15-30min)
Flow rate: 0.4 mL/min
Detection: UV at 220 nm
Injection: 4uL
Sample: Adalimumab (0.5 mg/mL) or Bevacizumab (0.5 mg/mL)

Analysis of challenging

Analysis of different monoclonal antibodies
monoclonal antibodies

—— Panitumumab (Vectibix®)

NIST mAb
—— Palivizumab (Synagis®)

Bevacizumab
(Avastin®)

—— Ofatumumab (Arzerra®)

Adalimumab
(Humira®)

Rituximab
(MabThera®)

k C
J Trastuzumab 0 1 2 3 4 5 min
(Herceptin®)

==

T T T T T T T T T 1
1 2 3 4 H 6 7 ] ° min

Column: YMC-Triart Bio C4 (1.9 pm, 30 nm) 50 x 2.1 mm ID
Part No.: TB30SP9-05Q1PT
Column: YMC-Triart Bio C4 (1.9 um, 30 nm) 50 x 2.1 mm ID A) water/TFA (100/0.1)
Part No.: TB30SP9-05Q1PT B) acetonitrile/TFA (100/0.1)
Eluent: A) water/TFA (100/0.1) Gradient: 25-50%B (0-4min)
B) acetonitrile/TFA (100/0.1) Flow rate: 0.4mL/min
Gradient: 25-45%B (0-10 min) Temperature: 90°C
Flow rate: 0.4 mL/min Detection: Fluorescence: ex 280nm, em 350nm
Temperature: 80°C Injection: 0.5uL
Detection: UV at 280 nm (0.13s, 40Hz) - -
Injection: 2 uL (0.5 mg/mL) By courtesy of University of Geneva,

Institute of Pharmaceutical Sciences of Western Switzerland (ISPSO)
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BioLC applications — Antibodies

Native online CEX-MS analysis of monoclonal antibodies (IgG1 type) @
[TIC, native NISTmAD] [Raw mass spectrum]
3.50E+08 1 Main
3.00E+08 1 4.0E+04 Acidic 1 Z=27
2.50E+08 NL: 3.49E4
Basic 1 3.0E+04
2.00E+08 1 preme
1.50E+08 1 Acidic | Basic 2 2.0E+04
100ev08{ 7 ! !
Acidic 1 % : i 1.0E+04
500E+07{  ttee- W s Basicd
1 K
0.00E+00 . ; — ) 0.0E+00 4
13 14 15 time, min 4000 4500 5000 5500 6000 6500 m/z
[Deconvoluted mass spectra] e
r 1 “mass=2238.1 Da : i
i I ]
6.00e+7 — Main ' 300044 — Acidic 1 v ¥
148,194.7 -
150,432.8 162
148,356.7 © ) 150,596.7 \ /
> 4.00e+7 > 2.00e+4
@ 148,030.7 @ 150.759.3
9] 9] ,199.
£ 2.00e+7 148,518.8 £ 1.00e+4 1902712
N-linked glycan
0.00e+0 0.00e+0
ET T rEt 1Tt EILTTRETIERTES?D | U L L L L UL
147500 148000 M 148500 149000 150000 150500 M 151000 151500
Column: BioPro IEX SF (5 um) 100 x 4.6 mm ID Temperature: 45°C
Part No.: SF00S05-1046WP Detection: nanospray ionisation-mass spectrometry (NSI-MS)
Eluent: A) 20 MM CH,COONH,-CH,COOH (pH 5.6) Load: 50ug
B) 140 mM CH,COONH,-10 mM NH,HCO;, (pH 7.4) System: LC) ACQUITY UPLC I-Class system (Waters)
Gradient: 0%B (0-2 min), 0-100%B (2-18 min), 100%B (18-22 min) MS) ExactiveTM Plus EMR mass spectrometer
Flow rate: 0.4 mL/min (Thermo Fisher Scientific)
(To enable online simultaneous UV and MS detection,
a post-column analytical splitter (~400:1 ratio) was connected) By courtesy of S. Wang, Regeneron Pharmaceuticals Inc.

Reference: Y. Yan, A. P. Liu, S. Wang, T. J. Daly und N. Li, Ultrasensitive Characterization of Charge Heterogeneity of Therapeutic Monoclonal Antibodies,
Anal. Chem., 2018, 90, 13013-20.

Native online AEX-MS of IgG4 type mAbs @

A1: deamidation, glycation B1
A2: deamidation Bz

B1: PG species
B2: NG species
A1

B3: 1xC-term Lys B3 A2
M

2... B1

.B
B3, M \GAl A2

e

Column: BioPro IEX QF (5pm) 100x4.6 mm ID Detection: NSI-MS (nanoelectrospray ionisation)
Part No.: QF00S05-1046WP uv
Eluent: A) 10 mM ammonium acetate, pH 6.7 Sample: Inhouse IgG4-based mAb, pl=6.6 (Regeneron)
B) 300 mM ammonium acetate, pH 6.8 Setup: Post column stainless-steel tee to direct the majority
Gradient: 0%B (0-2 min), 0-100%B (2-18 min), 100%B (18-22 min) to the UV detector
Flow rate: 0.4 mL/min Remaining sub-microlitre per minute flow directed
Temperature: 45°C intact mAb to the NSI-MS
25°C subunit analysis
Injection: 5 or 10ug mAb sample By courtesy of S. Wang, Regeneron Pharmaceuticals Inc.

Reference: A. Liu, Y. Yan, S. Wang, N. Li, Coupling Anion Exchange Chromatography with Native Mass Spectrometry for Charge Heterogeneity
Characterization of Monoclonal Antibodies, Anal. Chem. 2022, 94, 6355-6362.
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YMC Biochromatography Columns

BioLC applications — Antibodies

Analysis of oxidised monoclonal antibodies dised mAb
oxidised m nonoxidised mAb
(a) Salt: 2.0 M (NH,),SO,
T T T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min
b) Salt: 4.0 M NaCl oxidised mAb .-
(b) — nonoxidised mAb
W\
T T T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min
Column: BioPro HIC BF (4pm) 100 x 4.6 mm ID Flow rate: 0.3 mL/min
Part No.: BHB00S04-1046WT Temperature: 25°C
Eluent: A) 100 mM NaH,PO,-Na,HPO, (pH 7.0) containing salt Detection: UV at 280nm
B) 100mM NaH,PO,-Na,HPO, (pH 7.0) Injection: 5pL (1.0mg/mL)
Gradient: 40-80%B (0-40 min), 80%B (40-45 min) Sample: oxidised NISTmAb
HIC analysis of different monoclonal antibodies using isopropanol as modifier @
A) Adalimumab
Humira®
o 4 8 12 16 20 min
B) Brentuximab
o) 4 8 12 16 20 min
C) Pembrolizumab
Keytruda®
[o] 4 8 12 16 20 min
D) Reslizumab
Cingaero®
(o] 4 8 12 16 20 min
Column:  BioPro HIC BF (4 pm) 100 x 4.6 mm ID Temperature: 20°C
Part No.: BHBO00S04-1046WT Detection: Fluorescence: ex 280nm, em 360nm
Eluent: A) 20 mM NaH,PO,-Na,HPO, (pH 7.4) containing 1.5 M (NH,),SO, Injection: 3 pL (2 mg/mL)
B) 20 mM NaH,PO,-Na,HPO, (pH 7.4) / 2-propanol (85/15)
Gradlent:. 0_100%3 (0-20 min) By courtesy of University of Geneva,
Flow rate: 1.0mL/min Institute of Pharmaceutical Sciences of Western Switzerland (ISPSO)
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BioLC applications — Antibody-Drug-Conjugates

Analysis of oxidised monoclonal antibodies

oxidised MADb o noxidised mAb @
(a) Salt: 2.0 M (NH,),SO,

T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

(b) Salt: 4.0 M NaCl '—‘omdlsed mAD nonoxidised mAb

\[, ——
]\ A

I I I I I T T
15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

Column: BioPro HIC BF (4pm) 100 x 4.6 mm ID Flow rate: 0.3 mL/min
Part No.: BHB00S04-1046WT Temperature: 25°C
Eluent: A) 100 mM NaH,PO,-Na,HPO, (pH 7.0) containing salt Detection: UV at 280nm
B) 100mM NaH,PO,-Na,HPO, (pH 7.0) Injection: 5pL (1.0mg/mL)
Gradient: 40-80%B (0-40 min), 80%B (40-45 min) Sample: oxidised NISTmAb
HIC analysis of different monoclonal antibodies using isopropanol as modifier @
A) Adalimumab
Humira®
o 4 8 12 16 20 min
B) Brentuximab
o] 4 8 12 16 20 min
C) Pembrolizumab
Keytruda®
[o] 4 8 12 16 20 min
D) Reslizumab
Cingaero®
(o] 4 8 12 16 20 min
Column:  BioPro HIC BF (4 pm) 100 x 4.6 mm ID Temperature: 20°C
Part No.: BHBO00S04-1046WT Detection: Fluorescence: ex 280nm, em 360nm
Eluent: A) 20 mM NaH,PO,-Na,HPO, (pH 7.4) containing 1.5 M (NH,),SO, Injection: 3 pL (2 mg/mL)

B) 20 mM NaH,PO,-Na,HPO, (pH 7.4) / 2-propanol (85/15)
Gradient: 0-100%B (0-20 min)

Flow rate: 1.0mL/min By courtesy of University of Geneva,

Institute of Pharmaceutical Sciences of Western Switzerland (ISPSO)
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YMC Biochromatography Columns

BioLC applications — Antibody-Drug-Conjugates

Native online HIC-MS analysis of cys-linked ADCs @
[HIC-MS (BPC: base peak chromatogram)] [Deconvoluted mass spectra]
;ws T 143769.1 P1
N FI
00e%0
ﬁ( 3‘62‘5 T 1447887 P2
2 6000t
%”‘*‘5 b 145104.8 P3
- N Frma
é l__\ 0000
© +5 =
3 Y 243 4d Y 2
2 g i 00640
3 5 80005 7 P5
£ Y % Y z 146442.6
H 8 2 40ees
[ i H
3 Y g | \( - A
s ~ § © 0016 146441.0 P6
8.0E+5 ‘ ) & ﬁ( Fatwo
8 Y %ﬁ E P6 £ [
8 6.0E+5 o i < i his 00ev0 - - - - - - ;
E & i 2 i pren =
3 z ] N 147777.8
< 40E+5 a i H 5 20006
] i i =
T 0E+5 ! 00000 v v - - - - d
o} S
« P1 P2 L wsries P8
0.0E+0 e S ocens -
11 13 15 17 19 21 A
Time (min) 143000 144000 145000 1000 M 147000 148000 Mass, Da
Column: BioPro HIC BF (4 pm) 100 x 4.6 mm ID Injection: 10pug
Part number: BHB00S04-1046WT Sample: SigmaMAb ADC-mimic
Eluent: A) 3 M ammonium acetate in water Setup: Post-column makeup flow:
B) 2-propanol/water (30/70) 100% water at 1.5mL/min (reducing salt conc. 6-fold)
Gradient: 10%B (0-2min), 10-97%B (2-18 min), 97%B (18-22min) Splitter to reduce the flow rate to 1-5pL/min
Flow rate: 0.3mL/min
Temperature: ambient
Detection: UV at 280 nm, NSI-MS By courtesy of S. Wang, Regeneron Pharmaceuticals Inc.

Reference: Y. Yan, T. Xing, S. Wang, T. J. Daly, N. Li, Online coupling of analytical hydrophobic interaction chromatography with native mass spectrometry
for the characterization of monoclonal antibodies and related products, J. Pharm. Biomed. Anal. 186 (2020) 113313.

Separation of Brentuximab vedotin from its aggregates and fragments @

0.1 M NaH,PO,-Na,HPO, (pH 7.0) containing 0.2M NaCIlO,

mAU ADC
120
100
80 Aggregate Fragment
60

40
20 L
o J\l\
0 5 10 15 20 25 min

0.1 M NaH,PO,-Na,HPO, (pH 7.0) containing 0.2M NaCl/2-propanol (85/15)

mAU
120
100
80
60
40

: LTk

0
0 5 10 15 20 25 min
Column: YMC-SEC MAB (3 um, 25 nm) 300 x 4.6 mm ID Temperature: 25°C
Part No.: DLM25S03-3046WT Detection: UV at 280 nm
Eluent: 0.1 M phosphate buffer (pH = 7) containing 0.2 M NaCIO, Injection: 4 pL (2.5 mg/mL)
0.1 M phosphate buffer (pH = 7) containing 0.2 M NaCl/2-propanol Sample: Brentuximab vedotin (Adcetris®) for injection

(85/15)
Flow rate: 0.165 mL/min

By courtesy of Prof. S. Manabe, Hoshi University, Tokyo/Tohoku University, Sendai Japan.
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BioLC applications — Proteins

Separation of proteins in human serum @
Albumin
mAU 7 |gG
] Transferrin
10
043
T T T T T T T T T T T 1
0 10 20 30 min
Column: BioPro IEX QA (5 ym) 50 x 4.6 mm ID Flow rate: 0.5 mL/min
Part No.: QAA0S05-0546WP Temperature: 25°C
Eluent: A) 20 mM Tris-HCI (pH 8.6) Detection: UV at 280 nm
B) 20 mM Tris-HCI (pH 8.6) containing 0.5 M NaCl Injection: 20 pL
Gradient: 0-30%B (0-15 min), 30-100%B (15-30 min) Sample: Human serum (100 pL/mL)

Plasma constituents @
L)

plood analys’

(M L A) Human serum
B) IgM

K/\\ \ (MW 900,000)
C) IgA

(MW 390,000

D) Fibrinogen

(MW 340,000

E) y-Globulin

(MW 158,000)

(MW 150,000)

G) Transferrin
(MW 75,000)

H) Albumin
(MW 66,000)

I) o,-Antitrypsin
(MW 50,000)

J) Carbonic anhydrase
(MW 30,000)

K) Lysozyme
(MW 14,300)

L) Uric acid

(MW 168)
M) Creatinine
(MW 113)
T T T T T T 1

0 10 20 30 40 50 60 min

W
_

Columns: YMC-Pack Diol-300 + Diol-200 (5 pm) 300 x 8.0 mm ID x 2 Temperature: ambient (25°C)

Part Nos.: DL30S05-3008WT + DL20S05-3008WT Detection: UV at 280 nm

Eluent: 0.1 M KH,PO,-K,HPO, (pH 7.0) containing 0.2 M NaCl Injection: 20 pL (L: 1 pL)

Flow rate: 0.5 mL/min Sample: A) 100 pL/mL; B-M) 1.0 mg/mL
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YMC Biochromatography Columns

BioLC applications — Peptides

Peptides covering different MW @ Antimicrobial peptides @
1. Oxytocin (MW: 1,007)
2. Met-Enkephalin  (MW: 574)
3. Leu-Enkephalin  (MW: 556) 1. a-Defensin-1 (Human) (MW: 3,442)
4. Neurotensin (MW: 1,673) 2. a-Defensin-2 (Human) (MW: 3,371)
5. y-Endorphin (MW: 1,859) 3. a-Defensin-3 (Human) (MW: 3,486)
6. B-Endorphin (MW: 3,465)
mAU
3
100
J mAU;
J 1 6
75 > 4 1 2
i 1 3
] 401
50
] 5 ]
25
] b 207
0 ]
] O_MJ]
-254
L s B S B B S B e B B B S B B B B | T T T T T T T T T 1
0 5 10 15 20 25 min 0 1 2 3 4 min
Column: YMC-Triart C18 (5 pm, 12 nm) 150 x 2.0 mm ID Column: YMC-Triart C18 (1.9 pm, 12 nm) 50 x 2.0 mm ID
Part No.: TA12S05-1502WT Part No.: TA12SP9-0502PT
Eluent: A) water/TFA (100/0.1) Eluent: A) water/formic acid (100/0.1)
B) acetonitrile/ TFA (100/0.1) B) 2-propanol/acetonitrile/formic acid (50/50/0.08)
Gradient: 20%-45%B (0-25 min) Gradient: 10%—-25%B (0-10 min)
Flow rate: 0.2 mL/min Flow rate: 0.4 mL/min
Temperature: 37°C Temperature: 70°C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 2 pL (0.075 = 0.25 mg/mL) Injection: 1 pL (50 pg/mL)
Amyloid B-peptides @ Peptides @
1. Amyloid p (1-38) (Human) (MW 4,132) 1. BAM-12P (MW 1,425)
2. Amyloid B (1-40) (Human) (MW4,330) 2. [D-Ala?, Met®]-Enkephalinamide (MW  587)
_ 3. Amyloid § (1-42) (Human) (MW 4,514) 3. Met-Enkephalin (MW 574)
mAU 4. Amyloid B (1-43) (Human) (MW4,615) 4. [D-Ala?, Met®]-Enkephalin (MW 588)
mAU 5. a-Endorphin (MW 1,746)
6. y-Endorphin (MW 1,859)
80 9 2 7. p-Endorphin (MW 3,465)
80
43
607
409
207 L/_/
. ML,JL
T T T T ‘ L L ‘ T L ‘ L T ‘ T L ‘ L T ‘
0 5 10 15 20 25 min
Amyloid 3 (1-43): Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-
Tyr-Glu-Val-His-His-GIn-Lys-Leu-Val-Phe-Phe-Ala-Glu- B S B S
Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-lle-lle-Gly-Leu-Met-
Val-Gly-Gly-Val-Val-lle-Ala-Thr
Column: Meteoric Core C18 BIO (2.7 pm, 16 nm) 150 x 2.1 mm ID
Column: YMC-Triart Bio C4 (3 pm, 30 nm) 150 x 3.0 mm ID Part No.: CAW16SQ7-15Q1PT
Part No.: TB30S03-1503PTH Eluent: A) water/TFA (100/0.1)
Eluent: A) water/TFA (100/0.1) B) acetonitrile/TFA (100/0.1)
B) acetonitrile/ TFA (100/0.1) Gradient: 15-55%B (0-15 min), 55%B (15-17 min)
Gradient: 25-40%B (0-30 min), 90%B (30-40 min) Flow rate: 0.2 mL/min
Flow rate: 0.4 mL/min Temperature: 40°C
Temperature: 70°C Detection: UV at 220 nm
Detection: UV at 220 nm Injection: 2 L (0.02-0.5 mg/mL)
Injection: 4 pL (each 0.1 mg/mL) Pressure: 14.9-16.1 MPa (2,160-2,330 psi)
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BioLC applications — Peptide mapping / Oligonucleotides

Peptide mapping Peptide mapping of tryptic digest
of monoclonal antibody of BSA with highest sensitivity
AU "
mAU _
S0 Peaks
40
0.1
0.08 304
0.06
204
0.04
10
0.02
o
0
2 4 6 8 10 12 14 min 0 10 20 30 40 50 60 min
Column: YMC-Triart C18 (1.9 pm, 12 nm) 100 x 2.0 mm ID Column: BioPro IEX QA (5 pm) 50 x 4.6 mm ID
Part No.: TA12SP9-1002PT Part No.: QAAQS05-0546WP
Eluent: A) water/TFA (100/0.1) Eluent: A) 20 mM Tris-HCI (pH 8.6)
B) acetonitrile/TFA (100/0.1) B) 20 mM Tris-HCI (pH 8.6) containing 0.5 M NaCl
Gradient: 2%B (0-0.67 min), 2-45%B (0.67-14 min) Gradient: 0-15%B (0-30 min), 15-60%B (30-60 min)
Flow rate: 0.6 mL/min Flow rate: 0.5 mL/min

Temperature: 40°C
Detection: UV at 215 nm

Temperature: 25°C
Detection: UV at 220 nm

Injection: 10pL Injection: 20 pL

Sample: Tryptic digest of monoclonal antibody Sample: Tryptic digest of BSA
Separation of synthetic oligonucleotides Oligonucleotides d(T)2-20 method
(single-strand DNA) transfer from HPLC to UHPLC

1. 5-TCATCACACTGAATACCAAT-3’ (20mer)
mAU 2. 5-GTCATCACACTGAATACCAAT-3’ (21mer)

50

Column: BioPro IEX QF (5 um) 100 x 4.6 mm ID
Part No.: QF00S05-1046WP
Eluent: A) 10 mM NaOH

B) 10 mM NaOH containing 1.0 M NaCIO,
Gradient: 25-55%B (0-15 min), 100%B (15-20 min)
Flow rate: 1.0 mL/min

Temperature: 25°C
Detection: UV at 260 nm
Injection: 4 pL (5 nmol/L)

Conventional LC method

™ Column:  YMC-Triart C18 (5 um, 12 nm)

150 x 2.0 mm ID

» Part No.: TA12S05-1502WT
Flow rate: 0.2 mL/min
Gradient: 30-50%B (0-84 min)

o

0 10 20 30 40 50 60 70
UHPLC method
™1 [ Column:  YMG-Triart C18 (1.9 um, 12 nm) 7 min
50x2.0mm ID

2 Part No.: TA12SP9-0502PT
Flow rate: 0.8 mL/min
Gradient: 35-50%B (0-7 min)

0 1 2 3 4 5 6 min
Eluent: A) 10 mM di-n-butylamine-acetic acid (pH 6.0)
B) methanol

Temperature: 37°C
Detection: UV at 269 nm
Injection: 1 pL (5 nmol/mL)
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YMC Biochromatography Columns

BioLC applications — Oligonucleotides

Challenging phosphorothioate oligonucleotides
5-UACAANUACAAACAANCAUAGAANANUAANCACAANANU-3’ (RNA 20mer)
5’-GAUACAANUACAANCAANCAUNAGAANANUNANCACAANANU-3” (RNA 21mer)
A=Phosphorothioated

mAU

] 2
5 |
4 1
3 ]
2 ]
1 _,_J

o)
0 4
T T T T T T 1

0 1 2 3 4 5 6 min

Column:  YMC Accura Triart Bio C18 (1.9pm, 30nm) 50 x 2.1mm ID Flow rate: 0.42mL/min

Part No.: TA30SP9-05Q1PTC Temperature: 65°C

Eluent: A) 15mM triethylamine - 400mM HFIP* Detection: UV at 260nm

B) methanol Injection: 1 pL (each 1.0 nmol/mL)

Gradient: 10-20%B (0-10 min)

*1,1,1,3,3,3-hexafluoro-2-propanol
siRNA under non-denaturing conditions @
mAU
30 1
SiRNA duplex 2%
10 1
0
0 2 4 6 8 10 12 14 16 min
30 1
. 20 1
antisense strand 1
101
0 \
0 2 4 6 8 10 12 14 16 min
30 1
20 1
sense strand 1
10 ]
o7 e
0 2 4 6 8 10 12 14 16 min
Column: YMC Accura Triart Bio C18 (1.9 pm, 30 nm) 50 x 2.1 mm ID Flow rate: 0.42 mL/min
Part No.: TA30SP9-05Q1PTC Temperature: 25°C
Eluent: A) 15 mM triethylamine - 400 mM HFIP* (pH 8) Detection: UV at 260 nm
B) methanol Injection: 1pl (5nmol/mL)
Gradient: 10%-28%B (0-18 min) Sample: siRNA duplex & single strands

*1,1,1,3,3,3-hexafluoro-2-propanol
18



BioLC applications — Oligonucleotides

siRNA duplex under denaturing conditions @
1
mAU 1. siRNA duplex
40
30 | antisense strand sense strand
\ _——
20 |
10 7
L I
0 2 4 6 8 10 12 14 min
Column: YMC Accura Triart Bio C18 (1.9 um, 30 nm) 50 x 2.1 mm ID Flow rate: 0.42 ml/min
Part No.: TA30SP9-05Q1PTC Temperature: 65°C
Eluent: A) 15 mM TEAA* (pH 8) Detection: UV at 260 nm
B) methanol Injection: 1pl (5 nmol/ml)
Gradient: 5%-20%B (0-15min) Sample: siRNA duplex

*triethylammonium acetate

siRNA duplex under denaturing conditions @

mAU | |—|
1 1. siRNA duplex
10 |
1 sense strand antisense strand
1 \ —
5 E
0
L L L L L L L L L L I L B
0 2 4 6 8 10 12 14 min
Column: BioPro IEX QF (5 pm) 100 x 4.6 mm ID Flow rate: 1.0 ml/min
Part number: QF00S05-1046WP Temperature: 25 °C
Eluent: A) 10 MM NaOH Detection: UV at 260 nm
B) 10 mM NaOH containing 1M NaCIO, Injection: 4 pl (5 nmol/ml)
Gradient: 30%-37%B (0-15min) Sample: siRNA duplex
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YMC Biochromatography Columns

BioLC applications — Oligonucleotides

AEX analysis of siRNA duplex under non-denaturing conditions

®

mAU ]
1 1. siRNA duplex
30
204
10
0 T T T T T T 1
0 5 10 min
Column: BioPro IEX QF (5pm) 100 x 4.6 mm ID Flow rate: 1.0 ml/min
Part number: QF00S05-1046WP Temperature: 25°C
Eluent: A) 20mM Tris-HCI (pH 8.1) Detection: UV at 260nm
B) 20mM Tris-HCI (pH 8.1) containing 1M NaClO, Injection: 4pl (5nmol/ml)
Gradient: 25%-40%B (0-15min) Sample: siRNA duplex

LC-HRMS analysis of the antisense oligonucleotide mipomersen (Kynamro®)

100
90
80
70
60
50
40
30
20
10

Relative abundance

Total ion chromatogram

1.
2.

LNA-mipomersen (I.S.)
mipomersen

%00

2.0 3.0

Mass spectrum of mipomersen

5.0
Time (min)

6.0 7.0

Mass spectrum of LNA-mipomersen

1003 RT: 4.60-5.00 2390.9664 100; RT: 3.80-4.20
90 [M-3H]> 0
80 rd 80
3 3
g 7 S 70
- 4- °
E 60 [M-4H] 3 60 [M-4H]*
® ©
2 50 [M-8H]> 2 50
é 40 § 40] [M-8H]®
30 1793.0092 30; 1677.9098
20] 896.0074 20] 838.4558
10 10
ol "l

2237.5110

M-3H]*
/[ I

1

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 m/z

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000m/z

Column:
Part No.:

YMC-Triart C8 metal-free PEEK-lined (1.9pm, 12nm)* 100x2.1mm ID
TO12SP9-10Q1PTP

[Column wash steps]
40-70%B (5.0-5.1 min), 70%B (5.1-7.0 min), 70-10%B (7.0-7.1min),

Eluent:  A) water/triethylamine/HFIP** 10%B (7.1-8.0 min), 10-90%B (8.0-8.1 min), 90%B (8.1-9.0 min),
(100/0.4/2; triethylamine 28.0mM, HFIP 135.8 mM) 90-10%B (9.0-9.1 min), 10%B (9.1-10.0 min),
B)methanol/triethylamine/HFIP (100/0.4/2) 10-90%B (10.0-10.1 min), 90 %B (10.1-11.0 min),
Gradient: [Sample separation step] 90-10%B (11.0-11.1 min)
10-40%B (0-5.0 min) Flow rate: 0.3mL/min
Temperature: 50°C
Injection: 10pL (1000Nng/mL)
System : LC) Vanquish Binary Pump H system

HRMS) Orbitrap HRMS Q Exactive Plus

Prewash the column prior to the first use with water/methanol/phosphoric acid (70/30/0.1) for 1 hour

*x

1,1,1,3,3,3-hexafluoro-2-propanol

Reference: Y. Sun et al, Development of a bioanalytical method for an antisense therapeutic using high-resolution mass spectrometry,
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BioLC applications — Plasmids / AAVs

Plasmid pBR322 restriction and pBR322 Hae lll restriction fragments @ @
1. Plasmid pBR322 (4,361 bp) 1. Plasmid pBR322 Hae Ill digest (8-587 bp)
2. Plasmid pBR322 Hae lll digest (8-587 bp) 2. Plasmid pBR322 (4,361 bp)
AU
" 2 mAU 1
40 1 i
" SEC vs. IEX! = ?
) Y
< |
20 20
10 10
o] U 0 b bdu L——\’
rrrrjrrrrrrrrprrrrprrri) ||||||||||||||||||||IIII|IIII|IIII|IIII|IIII|IIII|
o] 10 20 30 40 50 min 0 5 10 15 20 25 min
Columns: YMC-Pack Diol-300 + Diol-200 (5 um) 500 x 8.0 mm ID Column: BioPro IEX QF (5 pm) 100 x 4.6 mm ID
Part Nos.: DL30S05-5008WT + DL20S05-5008WT Part No.: QF00S05-1046WP
Eluent: 0.1 M KH,PO,-K,HPO, (pH 7.0) Eluent: A) 20 mM Tris-HCI (pH 8.1)
containing 0.2 M NaCl B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl
Flow rate: 0.7 mL/min Gradient: 70-85%B (0-20 min), 85%B (20-25 min)
Temperature: ambient (25°C) Flow rate: 0.5 mL/min
Detection: UV at 260 nm Temperature: 35°C
Injection: 10 uL Detection: UV at 260 nm
Injection: 10 yL
Intact adeno-associated virus @
mAU 1. Empty Capsid
1 2. Full Capsid
100 1 1
2
50 A
0
L e e e e e s s e e e e LA S s
0 5 10 min
Column: BioPro IEX QF (5 pm) 30 x 4.6 mm ID
Part number: QF00S05-0346WP
Eluent: A) 20mM Bis-trispropane-HCI (pH9.0)
B) 20mM Bis-trispropane-HCI containing 0.5M (CH,),NCI (pH 9.0)
Gradient: 5%B (0-0.2min), 20-45%B (0.2-10min)
Flow rate: 0.5ml/min
Temperature: 25°C
Detection: FLS at Ex. 280nm, Em.348nm
Injection: 2pL
Sample: AAV2 (2.59 x 10"2vg/mL)

This research was supported by AMED under Grant Number JP18ae0201001.
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YMC Biochromatography Columns
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BioLC applications — AAVs

Denatured adeno-associated viruses

Sample preparation

AAV2

1.46 x 10" vg/mL
AAV5

3.95 x 102 vg/mL

10% acetic acid treatment
RT, 15 min

-

Centrifuged at 12,000 rpm

)
2

5min Q U
20 1
3 Sample: Denatured AAV2
YMC Accura Triart Bio C4
1. VP2: 139A-735L
3 2. VP1(Ac*): 2A(Ac*)-735L
3 3. VP3(Ac*): 204A(Ac*)-735L
8 10 | +VP3(Ac*) variant: 212A(Ac*)-735L
§ *Ac : acetylated
<}
g
T2
0 : . : : ,
10 11 12 13 14
Retention time (min)
80 -
70 z
] Sample: Denatured AAV5
60 - YMC Accura Triart Bio C18
ER 1. VP2: A138-L724
E | 2. VP3(Ac*): S194 (Ac*)-L724
S 40 3. VP3(Ac*) fragment (DP): S194 (Ac*)-D695
g 4. VP1(AcY): A2 (Ac)-L724
2 30 A 1 +VP3 fragment (DG): G257-L724
< 1 5. VP3(Ac*): S194 (Ac*)-L724
20 j *Ac : acetylated
10 -
0 : : : : : : : . .

12 13 14 15 16 17 18 19 20 21 22 23
Retention time (min)

Columns: YMC Accura Triart Bio C4 (1.9 ym, 30 nm) 150 x 2.1 mm ID
YMC Accura Triart Bio C18 (1.9 um, 30 nm) 150 x 2.1 mm ID
Part Nos.: TB30SP9-15Q1PTC

TA30SP9-15Q1PTC
Eluent: A) water/difluoroacetic acid (100/0.1)
B) acetonitrile/difluoroacetic acid(100/0.1)

Gradient: 20-32%B (0-1min), 32-36%B (1-16 min), 36-80%B (16-20 min)
Flow rate: 0.2 ml/min
Temperature: 80°C
Detection: UV at 280 nm
ESI-MS (positive ion mode)
Injection: 50pL

By courtesy of Prof. S. Uchiyama, Osaka University, Japan

This research was supported by AMED under Grant Number JP18ae0201001.
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YMC Biochromatography Columns

RP — UHPLC/ HPLC selectivities

« Applicable to proteins, antibodies, peptides and oligonucleotides
» Selection of C18, C8 and C4 columns

e For UHPLC and HPLC

» pH- and temperature stable phases

« Superior reproducibility

Selectivities for proteins/peptides and antibodies

YMC-Triart YMC-Triart YMC-Triart Meteoric Core C18
Bio C4 c18 Bio C18 BIO

24

Base particle

organic/inorganic hybrid silica

core-shell type silica

Modification C4 (USP L26) C18 (USP L1) C18 (USP L1) C18 (USP L1)
Particle Size / pm 1.93,5 193,5 193,5 2.7
Pore Size / nm 30 12 30 16
pH range 1.0-10.0 1.0-12.0 1.0-12.0 1.5-10.0
Temperature range pH<7: 90:C pH<7: 90:C pH<9: 90:C pH<7:70 :C
pH>7:50°C pH>7:50°C pH>9:50°C pH>7:50°C
Selectivities for oligonucleotides
- YMC-Triart YMC-Triart YMC-Triart
c18 Bio C18 c8 Bio C4 c18
Base particle organic/inorganic hybrid silica silica
Modification C18 (USP L1) C18 (USP L1) C8 (USP L7) C4 (USP L26) C18 (USP L1)
Particle Size / pm 193,5 1.9,3,5 1.9,3,5 1.93,5 2,3,5
Pore Size / nm 12 30 12 30 12
pH range 1.0-12.0 1.0-12.0 1.0-12.0 1.0-10.0 2.0-8.0
Tempertuerange  PASTIUC PHSZNC pM<none pmonsc g

Bioinert hardware available!

Bioinert YMC-Triart columns are available for improved sensitivity, peak shape and recovery of coordinating
compounds such as nucleotides, oligonucleotides or phosphorylated proteins/peptides.



RP - Pore size

Organic/inorganic hybrid silica base particle

in laboratories.

YMC-Triart is a versatile material prepared using tightly controlled particle formation technology. This production
process developed by YMC results in exceptionally narrow particle and pore size distributions.
With YMC-Triart, challenging pH and high temperature conditions are no longer a limitation to the day-to-day work

Influence of pore size

Angiotensin Il

(MW 1,046)

BSA
(MW 67,000)

mAY

“ 12nm | w30 nm
::: | . u
- | - |
- . - -,

5 8 min 3 7 8 ) min
" 12nm \ ~s 30 nm
129 129 \

\

- | - .
600 600| “ \ [’ 4
: : |
y I N D B U
200 § o iz W mn 200 § f 0 2 o

pore sizes!

For smaller peptides a small pore size is more successful. Larger molecules are separated much better with larger
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YMC Biochromatography Columns

RP - Columns for bioseparations

Column Selection Tool according to molecular weight

Mw 5,000 10,000 20,000 30,000 70,000 100,000 150,000

YMC-Triart C18

YMC-Triart Bio G18

Meteoric Core G18 BIO

I
Hydro-
sphere
c18

YMC-Triart Bio C4

. most appropriate MW range

extended MW range by elevated temperature

. appropriate MW range

For the separation of proteins, peptides or antibodies columns are selected on the basis of the molecular weight
of the target compounds. YMC-Triart C18 with a pore size of 12 nm provides good separation at high temperatures
of compounds with molecular weights up to 30,000 Da. Widepore columns are effective for the separation of
compounds with larger molecules. YMC-Triart Bio C4 with a pore size of 30nm can even separate compounds
with molecular weights up to 150,000Da at high temperatures. Elevated temperature can improve efficiency
and peak shape by reducing mobile phase viscosity and improving mass transfer. The appropriate molecular
weight range for a given pore size of YMC-Triart can be extended compared to using the same pore size at a lower
temperature.
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RP — YMC-Triart Bio C4: Sharper peaks

Better performance using YMC-Triart Bio C4

High sensitivity and sharp peaks under LC/MS compatible conditions

YMC-Triart Bio C4 (3 pm, 30 nm) XBridge Protein BEH C4 (3.5 pm, 30 nm)

mAU mAU
500 500

SpeakS! 0 ! 4

400

S
S
S

N

300

20 20

56
1
100 0
0 0
3 4 5 6 7 8 9 10 min 3 4 5 6 7 8 9 10 min
AdvanceBio RP-mAb C4 (3.5 um, 45 nm) Aeris widepore C4 (3.6 um, 20 nm)
mAU. mAU
6: no elution 1, 5, 6: no elution
E 3
E 30
2 25
2 3
2 20
4
1 5 . 2 3 4
1 1 10
50] 0]
[y [3
2 3 J 5 5 7 3 v ™ 3 i } 5 7 ; s o
Column: 150 x3.0mm ID
Part No.: TB30S03-1503PTH
Eluent: A) water/formic acid (100/0.1)
B) acetonitrile/formic acid (100/0.1)
Gradient: 10-95%B (0-15 min)
Flow rate: 0.4 mL/min (for 3.0 mm ID)
1.0 mL/min (for 4.6 mm ID)
Temperature: 40°C
Detection: UV at 220 nm
Sample: 1. Cytochrome c (Horse heart)

2. Insulin (Bovine pancreas)

3. Transferrin (Human)

4.BSA

5. B-Lactoglobulin (Bovine)

6. a-Chymotrypsinogen A (Bovine pancreas)

YMC-Triart Bio C4 shows better peak shape and recovery with a mobile phase containing formic acid, which is
commonly used for LC/MS analysis. Therefore, YMC-Triart Bio C4 is ideal for high sensitivity analysis of proteins.

27



YMC Biochromatography Columns

RP — YM(-Triart Bio C4: No column adsorption

Petide mapping with increased resolution
Coupling of 2 UHPLC columns

Peptide mapping
mAU
301
201
10
0 ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T .
0 4 8 12 16 20 24 28 min
PC (peak capacity) = 1 + (gradient time/peak width*)
*peak width = 2W, 5, average
Column: YMC-Triart C18 (1.9 pm, 12 nm) 200 x 2.0 mm ID (Two coupled 100 x 2.0 mm ID)
Part No.: TA12SP9-1002PT (2x)
Eluent: A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.08)
Gradient: 5-40%B (0-30 min)
Flow rate: 0.4 mL/min
Temperature: 70°C
Detection: UV at 220 nm
Injection: 20 pL
Sample: Triptic digest of Bovine Hemoglobin (2.5 nmol/mL)
Pressure: 58.1-61.6 MPa (8,430-8,930 psi)

Coupling of two YMC-Triart UHPLC columns using the dead volume free MarvelX™ connector.
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RP - YMC-Triart Bio C4: Antibody analysis

High temperature tolerance allows antibody analysis

Bevacizumab (Avastin®, MW: ca. 148 kDa)

mAU
1400

1200 1

1000

800 - A Adsorption 40 OC
JL_ Adsorption 50 OC

[/ S— s0°

400 -
70°C
2000 | U \ 80°C

0 A K 90°C

2 4 6 8 10 min

Column: YMC-Triart Bio C4 (3 pm, 30 nm) 150 x 3.0 mm ID
Part No.: TB30S03-1503PTH
Eluent: A) water/TFA (100/0.1)

B) acetonitrile/TFA (100/0.1)
Gradient: 30-60%B (0-15 min), 90%B (15-30min)
Flow rate: 0.4 mL/min
Detection: UV at 220 nm
Injection: 4pL
Sample: Bevacizumab (0.5 mg/mL)

“The possibility to use temperatures up to 90 °C with YMC-Triart Bio C4 simplifies the
development of analytical methods. Furthermore, a good peak shape can be obtained
without the addition of TFA, which means that | have fewer problems when using it for MS.”

Lars M. H. Reinders, Institute for Energy and Environmental Technology e. V. (IUTA, DE)
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YMC Biochromatography Columns

RP - YM(-Triart Bio C4: Reproducibility

Excellent Batch-to-batch reproducibility for antibody analysis

NISTmADb, 8671

Column lot A

Column lot B

501

Column lot C

5 v '6 v 7 min#
Bevacizumab (Avastin®)
Column lot A jL
Column lot B J\\
50
Column lot C I—JL
o
5 6 ’ 7 mi'n#

Column: YMC-Triart Bio C4 (1.9 um, 30 nm) 50 x 2.1 mm ID
Part No.: TB30SP9-05Q1PT

Eluent: A) water/TFA (100/0.1), B) acetonitrile/TFA (100/0.1)
Gradient: 25-45%B (0-10 min)

Flow rate: 0.4 mL/min

Temperature: 80°C
Detection: UV at 280 nm
Injection: 2 pL (0.5 mg/mL)

YMC-Triart Bio C4 shows excellent lot-to-lot reproducibility for antibodies. Not only is retention time highly

reproducible, but also the resolution of minor impurity peaks. This makes YMC-Triart Bio C4 ideal for quality control
of biopharmaceuticals.
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RP - YM(-Triart C18: Temperature stability

More temperature flexiblity using YMC-Triart
Highly efficient RP-HPLC separation of proteins

. Peak width 2h
Mixture A (MW 500-18,400) (min)
Analytes MW
40°C| 70°C
mAUT Peak capacity .
] - 230 Mixture A
60 —
21.8-25.8 MPa 1 5
s0 | (3160-3740 psi) 1. Oxytocin 1,007 | 0.017 | 0.014
© 40 7
40°C 2. Leu-Enkephalin 556 | 0.015| 0.015
30 4,3
o0 1 & 3. p-Endorphin 3,465| — | 0.016
10 4. Insulin 5,733 - 0.015
° \ ‘ . : . . : : 5. f-Lactoglobulin A 18,400 | 0.043 | 0.030
0.0 0.5 1.0 5 2.0 25 3.0 a5 min*
Rt 1 Peak capacity Mixture B
8 1 15.8-18.5 MPa 2 = 279
s0 1 (2290-2680 psi) 1. Lysozyme 14,300 | 0.069 | 0.044
70°C 40 7 2. a-Chymotrypsinogen | 25,700 | 0.080 | 0.049
30 3 4
5 3. p-Lactoglobulin A 18,400 | 0.080 | 0.048
20 7
10 7
0 1—-]
0.0 0.‘5 1‘AD 1 .IE 2‘.0 2!5 3‘0 3 ‘5 !'WnI

fES Peak capacity

*1 37.0-37.5 MPa =67

0 (5370-5440 psi) 1 5

40°C "“ 3

30

20

10

o

0.0 U,‘S 1 ‘D 1 1(1 2'0 2 “5 3.‘0 3‘5 4 ID mml
mAL )
1 Peak capacity

| 27.4-28.4 MPa = 107 Hi h

0] (3970-4120 psi) > tei"pemtul;"es
\ple

only possi®—.

i t‘% yMC-Triart

Column:  YMC-Triart C18 (1.9 pm, 12 nm) 50 x 2.0 mm ID Flow rate: 0.4 mL/min

Part-No.:  TA12SP9-0502WT Detection: UV at 220 nm

Eluent: A) water/TFA (100/0.1) Injection: 1 pL (50 pg/mL) - condition A
B) acetonitrile/TFA (100/0.1) - mixture A 1 pl (250 pg/mL) - condition B
B) acetonitrile/2-propanol/TFA (50/50/0.1) - mixture B System: Agilent 1200SL

Gradient:  10-80%B (0-5 min) - mixture A
30-60%B (0-5 min) - mixture B

PC (peak capacity) = 1 + (gradient time / peak width*)
*peak width = 2W,,, average
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YMC Biochromatography Columns
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RP — YMC-Triart Bio (18: Great peak shapes

Ideal solutions for any kind of biomolecule

Separation of somatropin (MW 22,125 Da)

J M

YMC-Triart Bio C4, 30 nm

. J‘“KJK\A‘
BN

(0] 2 4 6 8 10 12 14 min
Columns: 150 x 3.0 mm ID (3 pm) Gradient: 50-70%B (0-15 min)
Part Nos.: TA30S03-1503PTH Flow rate: 0.425 mL/min
TB30S03-1503PTH Temperature: 40°C
TA12S03-1503PTH Detection: UV at 220 nm
Eluent: A) water/TFA (100/0.1) Injection: 4L
B) acetonitrile/TFA (100/0.08) Sample: Somatropin (0.1 mg/mL)

In this example of somatropin, a peptide of 22,125 Da, good peak shape can be obtained with the widepore col-
umns YMC-Triart Bio C18 and YMC-Triart Bio C4. Excellent separation was achieved using YMC-Triart Bio C18 with
longer alkyl chains in its bonded phase.

Ideal for MS conditions

Good peak shape with mobile phase containing formic acid

mAU YMC-Triart Bio C18, (3 pm 30 nm) mAU Waters Peptide BEH C18 (3.5 um, 30 nm)

25 o5

20 20

15 15

10 10

5 A_J 5

0} 0]

S0 2 4 6 8 10 12 4mn 50 2 1 & 8 10 12 14 min
Column: 150 x 3.0 mm ID; 150 x 4.6 mm ID Flow rate: 0.425 mL/min for 3.0 mm ID; 1.0 mL/min for 4.6 mm ID
Part No.: TA30S03-1503PTH Temperature: 40°C
Eluent: A) water/formic acid (100/0.1) Detection: UV at 220 nm

B) acetonitrile/formic acid (100/0.08) Sample: Somatropin (0.1 mg/mL)
Gradient: 45-65%B (0-15 min)

YMC-Triart Bio C18 is suitable for highly sensitive analysis and structural analysis of proteins using LC/MS since good
peak shapes in mobile phase containing formic acid can be achieved.




RP - Hydrosphere (18: Oligonucleotide purification

Easy purification of oligonucleotides with YMC-Actus semiprep columns

Purification of synthetic 30mer oligonucleotide

Analysis 1.0 mL/min, 5 pL injection Purification 19 mL/min, 100 uL injection
Hydrosphere C18 YMC-Actus Hydrosphere C18
50x4.6 mmID, 5 pm 50x20 mm D, 5 pm
Recovery 56 %
Purity >99 %
30mer

Impurities

] . |
0 10 20 30 min 20 225 25 27°5 min
Part Nos.: HS12S05-0546WT
HS12805-0520WX
Eluent: A) 10 mM DBA-acetic acid (pH 6.0) / methanol (60/40)
B) 10 mM DBA-acetic acid (pH 6.0) / methanol (20/80)
Gradient: 10%-35%B (0-30 min.)

Temperature: ambient
Detection: UV at 269 nm
Sample: synthetic oligonucleotide (100 pM)

Influences of mobile phase conditions on intensity of ESI-MS

total ion chromatograms (TIC) raw mass spectra
buffer/acetonitrile buffer/methanol
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Column: Hydrosphere C18 (3pym, 12nm) 50 x 2.0 mm ID d) Eluent:  A) 10 mM TEAA buffer (pH 6.0)
Part No.: HS12S03-0502WT B) eluent A/methanol (50/50)
Flow rate: 0.2 mL/min Gradient: 44-50%B (0-25 min)
Temperature: 35°C e/f) Eluent:  A) 10/5 mM DBAA buffer (pH 6.0)
Detection: ESI negative mode B) eluent A/methanol (20/80)
Injection: 5 pL (25 pmol/component) Gradient: 42-70%B (0-20 min)
a) Eluent:  A) 10 mM TEAA buffer (pH 6.0) Q) E