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9+ [
p&»_ iBEE 1S70.5eT o B EQLTKCEVFR ELKDLKGYGG VSLPEWVCTT
Methods & Results . iz FHTSGlYDTQA IVONNDSTEY GLFQINNKIW
. . . - : . . 2 +
In infusion mode experiments (Fig 1B), typically 2 - 20 uM solutions of the target protein g | CONPHSS NENISLOKE L BB DO
in 1% formic acid/ACN (90/10, v/v) were pumped into the electrochemical (EC) cell at UL LS. LA VNS O LL o B po . “ |
50uL/min and the outlet of the cell was directly connected to the ESI-MS. In LC/EC/MS o .- CVKKILDKVGI NYWLAHKAL CSEKLDQWLC EKL
experiments (Fig 1C), the sample was introduced in 0.1% formic acid and 5% ACN us- . o+
- _ . . . 5 60, il 1773.2308
ing SWL injection loop. The gradient from 5% to 60% of ACN was used. The mobile o o ool 14180882 ¢ 2C reactor coll OFF
. - . - c c 2 20 13+ : 1600.1077
phase contained 1% formic acid. The flow rate was 50uL/min. The cell was operating in oo 109176221§2575| oo o 1676.3174
. 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 E 1576.0947 576.5
pulse mode to reduce the compounds of interest. ROXY EC system (Antec, The Neth- o e 000my 1576 4301 o B "N s 6st2
erlands) and Dialogue software were used to control reduction conditions and start MS e 1ol 141878 . o] N "N isres7as
analysis. Bruker HCT plus (Bruker Daltonics, Germany) or LTQ-FT (Thermo, USA) ;ﬁgss%?;%f g 105t a0a0] 17734846 e ISTIOT6 477615 1578.00
. . : 2 0] e IR
maSS SpeCtrometer eqUIpped Wlth eIeCtrOSpray (ESI) SOurce WaS used to monltor the 0ésoo ?;60-661:1000 1100 1200 1300 1400 149?2?3 1600 171:68;77 1800 1;;);'16192000 100_: E1=-1000mV 1576.65165676.87851577-1012
reduction products during the optimization steps and to confirm the presence of the re- e oomy o 572 s | N 1576430 o
. : = 100, E1=-1000m ¥ _ : ‘ oo : 1576.3207 1577.4361
duced proteins/peptides in the control samples. ool eze2es 0T o ; 40 15762075 [
%6‘5 83;572501 1(114'1383 17%‘_ 4860 é 22_; 1575.8661576.0967 1577.986
| | %40 ¥ s 576.
A Somatostatin  AGCKNFFWKTFTSC B E2 10V 10V E §8176'496 17118391 € 1003 E1=-1300mV 1576.76821 69911(5)377.2133
i 0-800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 803 1576.6550 1577.3253
. t[ms] E1=-1100mV 13+ 104 - s 5655 603 S
[ 1 : 1003 g 1O 11829100500 77 1576.8764 40 1576.3213 1\ 1577.7712
Insulin GIVEQCCASVCSLYQLENYCN Chain A : g 80 g7, 1014.0064 1419.0883 203 15757638 '
-15V 1.9V 4 5 601835.2330 8+ 2
/ By e ;6& 46,599 RIS 1577 2111
FVNQHLCGSHLVEALYLVCGERGFFYTPKA ~ Chain B 2000, %, N : o] av7 07 '3 Isotope simulation SR e
t1 t2 t1 t2 ol i TPRNSURS PR L sl iy Loge a0 Ea” bonds reduced 15768766 1577.5447
800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 60—_ 1576.76?2 .577. ;
10(LE1= -1300mV 10912\?-5725 . L sors 40—; 1576,6??8 1156776(;673
Figure 2: A. Insulin & somatostatin sequence with indicated position of disulfide bonds. 10141347 11629930 o NV VATATE R R RRTAVAVLY e
B, PU Ise se t tings, % jz . 129101;64314119(?5916 1572:3770 . 1576.0 1576.5 m/21577.0 1577.5 1578.0
§ 205 17 1773.9925
A 97 % conversion B 95 % conversion T T M U R 1400 1i0:§§53 150 oo g0 T '150101?6?-3?22('5;00
Insulin after reduction Somatostatin after reduction . . . . . . .
100000 —— Insuiin 8P 1147 7379 BB = Semalostalin Figure 6: A: Electrochemical reduction of disulfide bonds in a—Lactalbumin. EC reactor
BP: 819.3654 ' ] als. B: a— ' th indi-
| cell OFF (top) and ON with different E1 potentials. B: a—Lactalbumin sequence with indi
80000 - 40000 r . . . . .
cated position of disulfide bonds. C: Zoom of the overlapping isotopic pattern of the +9
8 60000 2 30000 ion of a—Lactalbumin measured with the EC reactor cell turned OFF (top), and ON at
g g E1=-1000mV and E1=-1300mV.
2 40000 < 20000 -
20000 — 10000 — m
_ | | k Conclusions
LR R A I s 0 2 4 16 8 The new titanium based working electrode provides stable, reproducible and efficient re-
. _ retention fme (min)  retention fme (min) duction of the S-S bonds in peptides and proteins. The electrochemical reduction was
C Insulin after reduction E Somatostatin after reduction . o . . : :
. D 820.3747 tested in flow injection mode i.e., EC/MS, and in LC/EC/MS settings. In both cases suc-
0 . 1003 547.2522 . .
I . cessful reduction was achieved.
) - " s . The electrochemically-assisted reduction has the major advantage that it works without
1 83; reducing agents (chemical free, no DTT or TCEP) and allows for fast and automated
= reduction of the S-S bonds in top-down proteomics workflows.
:” Furthermore, it can be used for the reduction TCEP resistant proteins facilitating HDX
¢, o - MS Proteomics.
1168.9893 ' 782,000
? 956.7800 ? 716.8502
ERE g N g | References
, , , B 1] Kraj A. et al., Anal. Bioanal. Chem. 405 (2013) 9311
Figure 3: Somatostatin (m/z 819, A) and Insulin (m/z 1147, B) before and after electrore- 91 Ni ) . ( )
. . . . . . icolardi S. et al., J. Am. Soc. Mass Spectrom. 24 (2013) 1980
duction. Mass spectra of insulin and somatostatin after reduction, respectively C & E. D. A .
Zoom of the [M+3H]3+ ion of chain A of insulin showing its isotopic pattern 3] Mysling S. et al., Anal Chem. 86 (2014) 340
' 4] Zhang Y. et al., J. Proteome Res. 10 (2011) 1293




