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Figure $1. Site-specific fragmentation efficiency (¢, z7 and ¢’, z fragments) in NiIECD of A)(M-2H)%, B) (M-3H+Na)?%, C)
(M-4H+2Na)?, D) (M-5H+3Na)?, and E) (M-6H+4Na)? ions using a skimmer potential of 10 V, and of F) (M-2H)%, G) (M-
3H+Na)?%, H) (M-4H+2Na)?, J) (M-5H+3Na)Z, and K) (M-6H+4Na)?Z ions using a skimmer potential of 80 V.
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Figure $2. Site-specific fragmentation efficiency (¢, 22 and ¢, z fragments) in NiECD of A) (M-2H)%, B) (M-3H+K)%, and C)
(M-4H+2K)Z ions using a skimmer potential of 10 V, and of D) (M-2H)%, E) (M-3H+K)%, F) (M-4H+2K)Z, and G) (M-
5H+3K)? ions using a skimmer potential of 80 V.
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Figure $3. A) Percentage stacked area plofs illustrating the yield of ¢, z2 and ¢, z fragments (filled circles), products
from loss of small molecules (>70% NHs; <30% CO, CONHs, C2HsO, C2H4O2) from reduced molecular ions (open
circles), and reduced molecular ions (friangles) of which ~20% showed loss of H* but not K*, from niECD of
phosphopeptide anions with a net charge of 2- at 10 V (left) and 80 V (right) skimmer potential and B) corresponding
electron capture efficiency versus the number of K+ attached; solid lines in A are meant to guide the eye and
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Figure $4. A) Spectrum from ECD of (M+2H)% ions using a skimmer potential of 10 V (asterisks indicate harmonic
signals), and site-specific fragmentation efficiency (¢, z and ¢, z fragments) in ECD of B) (M+2H)2*, C) (M+H+Na)?*, D)
(M+2Na)?*, and E) (M-H+3Na)?* ions at 80 V skimmer potential; F) yield of ¢ and z' fragments, products from loss of
small molecules from reduced molecular ions, and reduced molecular ions from ECD of phosphopeptide ions with a
net charge of 2+ at 80 V skimmer potential and G) corresponding electron capture efficiency versus the number of
Na* aftached, lines in F and G are meant to guide the eye.
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Figure $5. Spectrum from IRMPD (25% laser power, 180 ms irradiation time) of (M+2H)** (~95%) and (M+H)* (~5%) ions

formed by ECD of (M+2H)2* ions at 80 V skimmer potential.
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Figure $é. Relative abundance of ¢, z2 and ¢, z fragments from ECD of (M+3H)3* ions af 10 V versus 50 V skimmer

potential, the solid line shows a linear fit with a correlation coefficient of 0.999807.
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Figure $7. ECD spectra of phosphopeptide ions with a net charge of 3+ and up to four Na* attached as indicated.
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Figure $8. Site-specific fragmentation efficiency (¢, 7 and ¢, z fragments) in ECD of A) (M+3H)3*, B) (M+2H+Na)3*, C)
(M+H+2Naq)3*, D) (M+3Na)3*, and E) (M-H+4Naq)3* ions aft 10 V skimmer potential and F) - 1) corresponding Na*
occupancy of ¢ or ¢’ (left axes) and z° or z (right axes) fragments with up to four Na* attached.



A 2.5] (M+3H)> E) FQSEEQQQTEDELQDK
PACYAUARTARTARAALYARYARARANTANY EloJNNNAY
E 20 T
— 4 40 —
SR ® 4 60 &
T - o B (M+2H+K)** £g0
s2 Y 100 i
[0 C [§] 1 T T T T T T T T T T T T
g9 5 10 15
ge cleavage site —
5 10 15
cleavage site —p F) 100 -----"1 e -65AA VARYARARTANFAYATY R0}
: b & o
2.5 (M+2H+K)3* EQQ fa
601 5617 (40 —
. YTV S— =
c — 401 pS - 60
2% X Q 3 i
B > S 204 2 80
g2 A (M+H+2K)3
Eg O"ﬁ- —TTrTTrTrTrTrTrrTrrr—1 100
8)% 5 10 15
- cleavage site —p
5 10 15
| it
cleavage site —p G) 100 e 00
E RO
C) 2.59 (M+H+2K)3* 10 Sn 14
801 AD EL 20
2.01 ¢(2K) 111213 "
c Y N A-A-O -0 £ AT al
Rga 601 E L0 T
O — 4 —
5 § R S
2o o 401 60
O T f@fer i
=0 pS
5 10 15 201 gAS 80
cleavage site —p (M+3K)3*
O--A T T T T T T T T T T T T T T ]OO
D) 2.59 (M+3K)3* > . 0 19
cleavage site —p
2.04 c(3K)
S 159 H) 1)
© 1007 100~
I g 1.01 red. T v
GE).G_) 804 sm. MI 80- sh;nnr;_erl
8»}_’ 0.51 losses o potentia
O® e 5= 404
E0 5ol = 760"“.\ abéo
5 10 15 % 404 8 3 40
cleavage site —Pp % 5.0
= 200 ., . £ 0 201
¢z /cz 5=
oO*r—TT1T71T7T1 % oOr——T—T1T717T1
0123 4 012 3 4
#K —p #K —p

Figure $9. Site-specific fragmentation efficiency (¢, 27 and ¢, z fragments) in ECD of A) (M+3H)3*, B) (M+2H+K)3*, C)
(M+H+2K)3*, and D) (M+3K)3* ions at 10 V skimmer potential and E)-G) corresponding K* occupancy of ¢ or ¢ (left
axes) and z” or z (right axes) fragments with up to three K* attached; H) yield of ¢, z2 and ¢, z fragments, products from
loss of small molecules from reduced molecular ions, and reduced molecular ions from ECD of phosphopeptide ions
with a net charge of 3+ at 10 V skimmer potential and 1) corresponding electron capture efficiency versus the
number of K* attached
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Figure $10. Site-specific fragmentation efficiency (¢, 27 and ¢, z fragments) in ECD of phosphopeptide ions with a net
charge of 3+ versus the number of Na* (circles) or K* (triangles) attached.
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Figure $11. Hydrogen atom transfer between ¢ and z' fragments and fragmentation efficiency in ECD of phosphopeptide ions with a net charge of 3+ and up to four Na+*
attached, illustrated for cleavage sites A) 3, B) 6, C) 10, D) 11, E) 12, and F) 15.
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Figure $12. Spectrum from IRMPD (25% laser power, 180 ms irradiation time) of (M-H+4Na)2** (~92%) and (M-2H+4Na)?*
(~8%) ions formed by ECD of (M-H+4Na)3* ions at 10 V skimmer potential.



