YML, Efficient Peptide Purification by HPLC

- Effect of Pore size, Particle Size and Chemistry -

Naohiro Kuriyama, Noriko Shoji, Katsunori Taniguchi, Masakatsu Omote, and Masako Moriyama

YMC Co., Ltd., Ishikawa, Japan

- ' ' ' : The 120A pore size is ideal for
1. Introduction ~O%t()l(l)2)um pore size for peptides and proteins septides with a MW ranging from
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Reversed-phase HPLC is an invaluable tool also for the analytical and preparative separation of '§ 80,000 200 to 10,000. The ZQOA pore size
peptides and proteins. Owing to the availability of different pore sizes and particle sizes, the alkyl- B 60000 1S |degl for .Iarge peptides gnd small
bonded silica gel products are economically the first choice for both analytical and preparative 3 proteins with a MW ranging from
separations. % 40,000 5.,000. to 4.0,000. The 3.00A .pore
Although the surface area decreases with increasing pore size, large-pore silica gel products are = 20,000 . size Is suitable to proteins with a
popular for various separation purposes. A wrong pore size, however, gives poor chromatographic 0 ] : o MW of = 20, 000.
performance. Selection of an appropriate pore size in separation is important to assure high resolution 120A ZOOA 300A
and high yield. This study shows how a wrong pore size affects the resolution and performance of silica Pore size

gel bonded with a ligand such as C18, C8, or C4.

4. Impact of ligand on separation
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and interact with the ligands on the stationary merely interact with the ligands on the oaded amount (mg) 0aded amount (mg)
phase. . . L statlona_ry phase surface. . . The alkyl chain length creates a difference in the efficiency of separation of peptides and proteins. In
They mobilize with distributing between the Pore size plays a key role in determining separation of Insulin chain B (MW 3,495) with 120A pore size, C18 alkyl chain is most efficient at all
stationary phase and mobile phase. resolution and loading amount in separation of ’ ’

loading levels. For low-MW peptides, the combination of a small pore size and a hydrophobic alkyl chain
would be favorable. For separation of BSA (MW 67,000) with 300A pore size, C4 ligand shows good
efficiency at almost all the loading levels. For separation of proteins, the combination of a large pore size

peptides and proteins.

|mpact of Pore Size on Efficiency and a short alkyl chain would be the best choice.
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(MW 4,300 ~ 17,000) on the columns of different pore sizes and ligands. The combination of appropriate
In the case of low molecular weight peptides up to MW 3,500, 120 A pore size ( -¢=) is most efficient at pore size and hydrophobicity of bonding chemistry, 200 A C8, yields the best resolutions and peak shapes.
all the loading levels. Large peptides and small proteins such as Insulin and Lysozyme are adapted to Obtimized stati h ¢ "
200 A pore size ( == ) at relatively low loading levels. In separation of proteins larger than MW 40,000, plimized stationary phase for separation _ _ _
300 A pore size ( ) gives the highest efficiency. 120 A and 200 A pore sizes would be too small to MW Ci8| C8 | C4 Th-e C18 column W't_h 120A pore size 1S .generally
give a good peak shape and resolution. suitable for small peptides up to MW 5000 similar to the

analyses of small non-peptidic molecules. In the case of
large peptides or small proteins up to MW 20000, the C8
column with 200 A pore size often gives the best column
efficiency. Furthermore, most of proteins are eluted
effectively by the C4 column with 300A.
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BSA b P W It is important to choose the appropriate pore size to achieve optimal separation of peptides or proteins.
(MW 67,000) “ o “ \%\M An overly small or overly large pore size gives poor resolution.
I cszmoonzn, : U ! The Ligand on the gel also plays an important role in achieving efficient separation. Appropriate

hydrophobicity of the gel is essential for efficient separation.

2l It Is necessary to combine appropriate pore size, hydrophobicity, particle size and column size to
achieve higher recoveries or higher resolutions of peptides and proteins.

It Is important to choose an appropriate pore size for achieving a good peak shape. An overly small or
overly large pore size results in peak broadening and poor resolution.
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