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Table 1 Sequencer protocol for Edman degradation

Ste . .
p V, position 'V, position SP function

Reagent solvent

No. delivered s Function
1 C-B 1 Aspirate 4%TMA, 3 pL 3 To aspirate TMA from R; into HC
2 C-B 8 Deliver 4% TMA, 3 pL 3 Deliver TMA from HC into microchannel
3 A-B 8 Stop N, blow the TMA through Cjg 120 To keep the C18 column in the desired
column basic environment for coupling reaction
4 C-B 2 Aspirate 1%PITC, 3 L To aspirate PITC from R, into HC
5 C-B 8 Deliver 1%PITC, 3 nL Deliver PITC from HC into microchannel
6 A-B 8 Stop N, blow the PITC into Cg4 column 60 To absorb PITC on C;g and dry C4column
by N,
7 C-B 1 Aspirate 4%TMA, 3 pL 3 To aspirate TMA from R, into HC
8 C-B 8 Deliver 4% TMA, 3 pL 3 Deliver TMA from HC into microchannel
9 A-B 8 Stop N, blow the TMA into C;4 column 300 Coupling reaction
10 C-B 3 Aspirate H,0, 3 uL 3 To aspirate H,O from R; into HC
11 C-B 8 Deliver H,0, 3 pL 3 Deliver H, O from HC into microchannel
12 A-B 8 Stop N, blow the H, O into C;3 column 60 To clean up excess TMA and dry Cyg
column by N,
13 C-B 4 Aspirate heptane, 3 pL 3 To aspirate heptane from R, into HC
14 C-B 8 Deliver heptane, 3 pL 3 Deliver heptane from HC into microchannel
15 A-B 8 Stop N, 60 To clean up excess PITC and dry Cjg
column by N,
16 C-B 5 Aspirate TFA, 3 pL 3 To aspirate TFA from Ry into HC
17 C-B 8 Deliver TFA, 3 pL 3 Deliver TFA from HC into microchannel
18 A-B 8 Stop N, blow the TFA into Cg column 180 Cleavage reaction
19 C-B 3 Aspirate H,0, 5 pL 5 To aspirate H, O from R; into HC
20 C-B 8 Deliver H,0, SpL 5 Deliver H, O from HC into microchannel
21 A-B 8 Stop N, blow the H, O into C;g column 60 To remove phenylthiohydantoin amino acid
and other by products produced during the
cleavage reaction and dry Cig column by
N,
22 C-B 6 Aspirate 80% acetonitrile/20% water, 5 pL 5 To aspirate 80% acetonitrile/20% water
from Ry into HC
23 C-B 8 Deliver 80% acetonitrile/20% water, 5 L 5 To elute the truncated peptides from the C;q

column and spot onto target for MALDI-
TOF-MS
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Fig.2 Mass spectra of synthetic peptide after one cycle of Edman degradation
The signals of m/z 1032. 4(A) and 904. 6(B) correspond to the [ MH] * for KILGPHVLGV and ILGPHVLGV, respectively.
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Edman Degradation on Microfluidic Chip Operated with
a Sequential Injection System

MU Jin-Xia, YIN Xue-Feng”, CHEN Wen-Zhang
(Institute of Microanalytical Systems, Department of Chemistry, Zhejiang University, Hangzhou 310027, China)

Abstract Edman degradation reaction was carried out on microfluidic chip packed with C,; beads as reaction
cartridge, which was automatically manipulated by a sequential injection system. The program for sequential
injection system, the column material for adsorption of protein or peptide and the temperature for Edman deg-
radation reaction were optimized. The experiment results show that the N-terminal residue of protein or peptide
can be obtained by Edman degradation on microfluidic chip with the advantages of faster reaction rate, less
consumption of protein or peptide. The reported automatic method would be useful for increasing the
confidence level of protein identification.

Keywords Edman degradation; Sequential injection system; Microfluidic chip; Protein sequencing
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