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ECD pre-IMS will clearly improve product ion identification ECD product ions together with high m/z charge-reduced product ions are observed in the spectrum. More low m/z ECD
product ions are observed as unfolding occurs. Note the quadrupole was operated in RF-only mode.

L : for this analysis. B
through sub-unit ejection of the intact complex. Electron Transfer y A) ) 256725 C)
. r . . e ! sag19.0 | 265883 100+ 1054.4
Dissociation (ETI?) and Electron Capt.u.re pISSOCIat!On (ECD) are UPLC: H-Class 100 | s 0243 Cone: 50V Cone: 125V
known to provide ~sequence-specific  information following Column: Acquity UPLC Protein BEH SEC Column (2004, 1.7uM, 4 / ossos | serni i o1 qmilds » slrlL s als veo Rl 1 Tcsa o 1 QM TIdls P SITILISIA S VG DRVITIT C 5 A
dissociation with little disruption of non-covalent interactions. 2.1mm x 150mm); Column Temperature: 30°C; Sample Tempera- : — 219004 sors charge-reduced 12307 SSRVGYMHWYQQKPGKAPKLLIYDT ss]Lmemmnﬂﬂa]pmu}n Yo T
. . ) . . ture: 8°C; Injection volume: 5L precursorion ' B sais 10564 SKLASGVPSIRIFSGSGSGTEFTLTIS SKLASIGVESRESGSGISCITEFTILTIS
Unlike ClD. labile RTM.S are preserved during frggmentatlon and Mobile Phase: 100mM Ammonium Acetate with a flow rate of 100pL/ el 23619 13-mer 5023 ' 53 e s o811 SLQPDDFATYYEFQGSIIVPFTFGGG stapooratyvlflocsep riFicale
sequence information is obtained for large proteins. min provided Isocratic Native Protein Elution s 07 aomres o248 e o ITKVIELKRTVAAPISVELFPPSDEQLIK 1;::1:1;1:1:;::1:: ; :l:; rrspEaLL
! -y e o : e ‘ SGTASVVELLNNFYPREAKVQWKVD NALQSGNSQESVTEQDSKDS$V5L5
MS: Synapt G2'Si W|th ECD m0d|f|Cat|0n, |0nlsatI0n ESI (+VE) * 201243 496036 = 739.6 i 1771.9 :I: t?ig:ig: iz::&::::::::;;f STLTLSKADYE KHKVYA.EVTHQG L
Capillary voltage: 2.1kV; Cone voltage: 75-150V; Source Tempera- osonr ' SSPVTKSFNRALD SSPVTKSFNRGER
ture: 50-110°C; Desolvation Gas: 800L/hr ' 572683 4032 7204
charge-reduced 2832 6308 735 Unfolding of N-terminus of LC - incidentally near to where the CDR domains are (underlined in green) 4
ANALYTE SPRAY LOCKMASS SPRAY 196183 12-mer
14575.3
J J lel-Ter M wa ‘J WJ ) mb MJMW[ 62()«1['4 prrees F““ fsmg wi m M J | | Figure 6: Sequence coverage for the ECD Fab LC portion was 27%, and the Fab Fd' portion was 16% with CV 125V.
L 4 P Y N . . 0 R WIPRPRNTRNSIN (O NN B SH Svorogey N _,,..._’(L__A e . N TR . 0 bbbk NHIW L, W d This does not include fragments that would include portions of both domains (which is the C-terminus of both because of a
SIS _STEP[WAVE THIWANE inioidd e e disulfide bond) For an analogous crystal structure, Green—LC sequence with increased fragmentation upon cone activa-
Figure 3: A) MS spectrum of intact native GroEL (800kDa) with trap energy 100V, showing ion transmission with ECD cell in place (filament off). B) ECnoD (filament on) tion and Blue HC sequence fragments at 50V and 125V cone activation.
JON MOBILITY HIGH FIELD N of quadrupole selected GroEL m/z 10,992 [M+73H]"** highlighting extreme charge-reduction and bimodal distribution C) ECD of quadrupole selected m/z 1909 [M+30H]***
@ STEPWAVEIJON GUIDE QUADRUPOLE  »» - SEPARATION - == | === PUSHER M'!P:OR MDE'ECHO" from denatured GroEL monomer. CON CLU SION S
A S nannananng o = IITTITTTTT p ; ,
R e [ 100 S 1001 gpqs =
< I ] 12209 5860.7
e 2 LIS 1505.8 L 6446.7 i
"HELIUM CELL : : r1968.1 427&1 51116 17163'3“ 805L7'9 9207.9 = e ) ] o ] . )
L e 0- e Pl Mottt st (7 (88140 bONGS) « An electrostatic ECD was fitted to a modified Synapt for post ion mobility fragmentation.
-0.00 5.00 ; 10.00 15.00 2000 4000 6000 8000 10000
1 . . . . .
100 I o4 1006569 g0 & 53725 58608 64468 « Intact proteins and non-covalent protein complexes were analyzed using size exclusion
75\ : * 12352 10503 e ‘ chromatography with ECD from eluting peaks of 10-20s (FWHM).
° | °\°j 1310.8 4605.3 80578 ‘ ‘ ‘ o ; i i '
VN o e 3 o -,',||,|,,l,,'-'"|,|,|,,;,';||,-|,|,'.‘,,,'|.'fl‘1 ;r»rH';n L « Collision Induced Unfolding (CIU) combined with IMS and ECD allows surface mapping
-0.00 500 | 10,00 15.00 2000 4000 6000 8000 10000 I B for location of protein unfolding.
|
a 53726 5861.1 Hb 17+ (3792 m/2) ECD c-frags beta chain H H H H
‘ /; 100 | 100 | ﬁ « ECD of peptides is yet to be investigated.
" °\o 1 . . . . .
‘ - 50V ! « Improvements in overall protein sequence coverage is expected with the ECD cell posi-
| == /5 S S v AR VAR RS 2000 7000 5000 3000 10000 mz. . BETA Chain tioned pre-IMS since ion mobility will improve the peak capacity.
DUAL STAGE REFLECTRON I {45148 bond)
filament 100 100 ‘ « The choice of the location of the ECD cell presents new experimental research possibili-
B R 25V ES H H | ||| VI‘HIV h ‘I ‘ ! || |||I‘ I‘ II‘|“ - | ‘|h |”\| ‘ tIeS-
Drift ti
o4 itime 1 [ L]
Figure 1: Schematic of the Synapt G2-Si and photograph following inclusion of the ECD cell post-ion mobility -0.00 5.00 10.00 15.00 2000 4000 6000 8000 10000

Figure 4: Native hemoglobin tetramer (64kDa) (SEC-CIU IMS-ECD) with varying cone voltages. Spectra show lower m/z ECD product ions together with charge-
reduced product ions at higher m/z. Note the quadrupole was operated in RF-only mode. Sequence coverage of both chains was determined using Masstodon soft-
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