Table S1: SRM parameters for the peptides monitored from EphA2 CO.

Collision
F t F t (m/
Tyrosine "Sequence and charge ‘Precursor ragmen ragment (m/z) Energy (V)
monitored ion (m/z) a 2 | ’ | 2
1+ 1+
pYST75 QSPEDV[Ys5]FSK 2 640. 3 y&7 | 8 6242 | 10644 | 15 | 15
1+ 1+
Y575 QSPEDVY,,sFSK** 600.4 y4 y8 5444 | 983.8 12 15
1+ 2
PPY588Y594 | T[Ysg5] VDPHT[Ys0,]EDPNQAVLK ** 717.5 ba yl3 559.4 | 796.1 15 15
1+ 2
PY588Y594 | T[Ysss] VDPHTY50,EDPNQAVLK ** 690.8 ba yl3 559.4 | 756.4 15 15
2+ 2+
Y588pY594 | TYsssVDPHT[Ys0,]EDPNQAVLK ** 690.8 yI3m 1 yls 7962 | 9038 | 20 | 15
2+ 2+
Y588Y594 TY 55 VDPHTY 5o,EDPNQAVLK ** 664.2 yI37 1 13 756.4 863.2 18 15
1+ 1+
pY772 VLEDDPEAT[Y77,] TTSGGK ** 8820 | Y | Y| 9650 | 11912 | 30 | 32
1+ 1+
Y772 VLEDDPEATY,,, TTSGGK > 842.0 yor |yl 8852 | 11112 | 28 28
1+ 1+
pY960 TA[Yo40] SLLGLK > 529.2 y7 y8 8734 | 9444 | 10 | 10
1+ 1+
Y960 TAY o, SLLGLK 2 489.4 y7 y8 793.4 864.4 10 10
1+ 1+
°STD1 TLADFDPR? 467.8 > y6 649.3 720.5 10 10
1+ 1+
°STD2 VSDFGLSR? 440.7 ¥ y7 579.3 7816 | 20 20
1+ 2+
*STD3 LPSTSGSEGVPFR? 667.7 yor | yI2 9356 | 611.0 | 25 25

a) Phosphotyrosines monitored are within square brackets and numbered according to their position
on EphA?2 amino acid sequence.

b) STD represents standard peptides used for normalization.

c) Dwell time for each transition was 20 ms for all peptides.

d) Two transitions were monitored for all peptides to ensure specificity and are indicated by the
column headings “1” and ‘2.

Figure S1. Product ion (PI) scans of autophosphorylated tyrosines identified on EphA2 CO. PI scans were
acquired on a Thermo Scientific LTQ-Orbitrap coupled to an Aglilent 1100 HPLC. The peptide sequence
is indicated above the spectrum and phosphorylated residues are shown in parentheses. Only y and b
series ions are labeled. Phosphorylated tyrosines with residue numbers are indicated by brackets.



Relative Abundance

Relative Abundance

Yo Y7 Y5 ¥s ¥y

100+ Q 62274

QSPEDUIY, JFSK

so=(m/z = 640.256) e31.3¢]M+H]*-H,0
E 2
E Yo'
E 532.96

60;
5 v,

40 3
E ¥ Ye

=9 é y 540.20 7);53_24 8:98,26 X 1064.37
E R ¥ 332 { &1 o s82.20 Z.L—; as

o) 3 ‘21‘6‘?'2“7 2‘7_""4:7‘ . ‘. ’ Il\ - I‘ 4#“.242‘—“ J h\.un“‘\\‘mm' 1l 688 39 il 821_§7 hoh e _' I BV U '| 1'0‘?7.\‘.5“7 1195\-63\ : ;
200 400 GOO 800 1 OOO 1 200 ‘l 400 1600 1800 2000
m/=
Yi3 Y11 Y10 Yo
T[YSBEJ\QDPHWEQPNQAVLK
100

= y +2
“(miz) = '690.645 =

80=

GO%
: by’
= S559.17

4 0=

202 bzl b 5 7T96.5S8 gp04a.16
= 3451ob+ 680.63 VA y+ Vai™
= 55 = 9 10 "

Oz 31L12| ‘444 A4 ‘ 1*I T“ i { u ol 1o|1|3.53 11751-3“‘ 12'ﬁ7-5513_§7_35 1sa7.67 1743.001834.89
200 400 600 800 1000 1200 1400 1600 1800 2000
m/=



Relative Abundance

Relative Abundance

100

0
0

o)
0

A
0

N
0

0

Yis Y1a Y13

T@@HT[YW]EQPNQAVLK

s o3.65
El b, y13 y15+2
El 796.63
Jmiz = 690.645)
= 23714 b b . b +2 Yia
= | =2 10
E 479 =21 T4
E ‘ ’765 385749 5"63;. ; uh 7 n A 1037-35 1186.211301.401447.541547.42 1660.71 . ‘
2 400 s00 800 1 OOO 1200 1 400 1 600 1800 2000
m/=
Yis Yis

T[YSSEM@HT[YM]E@DNQAVLK

TOE& .60

(m/z = 717.300) Vis™

.
b4
559.21
+ +2 +
b, b, Y, Y
3as.16 | + \ »eo.a
a{ 2 663 ?91 3!ﬁﬁ 823. 30/
i 224 ‘4477.0‘4 \ \ T N T Ao311s 1233.33 1357.291445.52 1598.66.1691.66 1957.38
200 400 [S]ele] 800 1000 1200 1400 1600 1800 2000
m/=



Relative Abundance

Relative Abundance

100-=

80

[S1e]

100

Yiu Yoo YoYs Yo Ve Ys

VIGAGEFGEV[Y WMLK
E ( AP E(( M [Y o]
~(m/z = 674.812)
E Yo
= 783.38 .
E + y9 +
E| +2 y + 1104.31
E Y, Vio? $eaa | ||| X2 ) b,
E aa8.31 y 626.34 °18-45  Los 1518.42 1632
S ssasizeez2 SreSTi m“ LillbolbblMe  Jip1 g, 220849, 115200 | 1330 64143054 1 °%%2%0 64
200 4‘-00 600 800 ' 1 [e]e]e] ‘ ‘I 200 1 400 1 s00 1 800 2000
m/=
Y16 Yi1 Y10 Yg ys Y,
KPUMITER, JMENGALDK
= 10 676.03
g(m/z - 743.001)
E b, ly,"
g 877.45
=
E
= -9 sk +2
g YS z 3267.36 z:fs_s_' yg* y10
% b . y3+ so1 .50 ‘ 844.35 1041.201120 Aaa  oda.s= b 0+/y11
= oz 23 ap ‘ H ‘ { 1173 .51 1350 49
é‘ PO e 4:\'\' e | il [.LHM‘.I thI" v J|‘I|‘| " hhHu Ll \Hm.‘ Ay Jm il ﬁ i i AToeSe 1ral ar .
200 400 S00 sS00 1000 1 200 1 400 1 600 1 800 2000

m/=



Relative Abundance

Relative Abundance

yS y? ys y5 Y4

2.93
100 2
YL@ MIN[Y M e
735
80
(m/z = 680.797)
[=]e]
'y
768.39
40 y +2 672.15
7 + * +
507.45 y4 y6 y = y8
65 899 a7 7 1084.51
20 y3+ 605.01 1013.a8 b+
9
24T27 i b + 411.38 b4+ ‘ aahieG . .
348.35 a62.33
O = 197.56) T ‘ ? ! sl .n.LLHLn M|\ “JL}I\ ‘|.\..L|m I I'lrsl 5 %) T |\ saladl ‘||\ ! o \. | j|u L h L#‘l"ssﬁ.‘lh “l’ngB.GO 1352.80
200 400 Ss00 800 1000 1 200 1 400 1600 1800 2000
m/=
Yis VoY Yo Ya V7
1191.34
+
VLEﬂ Pﬁl\ﬁﬁrm TSGGK 2
(mfz = 881 874)
+
+ y? y9+
+2 793 .26 Bes.58 + +
yﬁ 572, 17y11 s6a.09 , Yio y13
s5s50.37396-51 y8 b * 1306.341421_ a5
34232 ‘ T 776 3 8’24 =¥ 1078 55373 71213 5%
1403.2
29173?‘\"‘ ﬁt‘.tﬁ\l'zz b || | ‘H‘ catladd Loe Lt |\ ||T ‘\Iwm \.‘m\\m | u ‘I IR |\ el ‘\\ \| F‘ o RN . 1??1'1? 1634.68
400 S00 800 1 OOO 1200 1 400 1600
m/=



Relative Abundance

Relative Abundance

100

80

40

100

80

60

20

y10 ys yB y?

(m/z 733.647)

OO, JTEHFARGYTAEK ™

‘\6 17

N Lo odsdoobdmdodaobodadoaddo oo

72242
+2
Yis
y 906.62
7 +2
b2 y +2 Ter2e Yy Vo' by
b+ 7 yﬁ e84 42 852 .56 10 6.02y + "
2 499.80 601.00 1 a 1‘0 yﬂ
260.14 3,5 50 T | l ‘ 054-43 4201.49
. \vx‘ -~ " ) —_ I P P L\Hlm ‘m ‘\uh‘hnHIl apidorsal l‘h " "H\ |wlvml ok | | b 'H L "‘. b Js 12'64',76 ?35‘2'2? . 1 5r7°"6° 1&4‘8-3:‘ 11—‘17”4'9 1‘924-15|
[e]e) 400 600 800 1000 1200 1400 1600 1800 2000
m/=
5
Yo Ys Ye Vs Y7
. Y LL 873.41
E A( 960] JJ(
E b, b, b b,
= (m/z 529. 288)
é +
E Ys
= 3 944.35
E Ys
= y +2
E b.* y i 472.886 y g
é 2 3137 30 b i . i *
= 185.19 - dsdlss y5 630.39 b6 5
- 520.52 2911.33
E 741.24 798,
= s e Sies ZET.Z0 f""f—éf“@h i) ;.H||un|hh\‘ s T .‘7‘9‘1‘%?. I | .g‘%?-lﬁo | . " L | eos7. 69 _1055.34
200 300 400 500 600 700 800 900 1 OOO
m/=



Figure  S2: Dephosphorylation ~ of  phosphotyrosine =~ and  EphA2  phosphopeptides
VLEDDPEAT(pY772) TTSGGK and VRLPGHQKRIA (pY60)SLLGLKDQ by HCPTP variants. A shows
the rate of dephosphorylation of phosphotyrosine and B shows the rate of dephosphorylation of the
pY772 and pY960 peptides. Phosphate release was monitored at Ag;o using the malachite green reagent.
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Figure S3: Comparison of selected ion monitoring (SIM) vs. selected reaction monitoring (SRM) to
follow dephosphorylation on specific tyrosines. % phosphorylation remaining at various time points for 3
phosphotyrosines in EphA2 CO treated with HCPTP-B by SIM and SRM are plotted. pY772 and pY575
can be monitored by either method. However monitoring pY960 by SIM does not reflect the true
dephosphorylation rate as another peptide with similar m/z coelutes and masks the pY960 signal.
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Figure S4. SRM traces for the phosphorylated and standard peptides from one dephosphorylation time
point study. A, B and C show respectively the SRM chromatographic trace for transitionl (T1) and
transition2 (T2) for the 0 min, 30 min and 60 min time points for all phosphorylated tyrosines monitored.
The inset shows peaks that are too small for the scale of the figure. Arrows in part C point to the coeluting
peaks that correspond to the peptide of interest. The peaks can be clearly detected at the 60 min time point
even when there is a small degree of noise in the data for low abundance peaks. D. Shows the SRM traces
for the standard peptides monitored for the above three time points. The variation in the area of the peak
measured among the standard peptides for all the time points monitored for the run is 7.2 %.
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Figure S5. Rates of dephosphorylation and R* (correlation coefficient) values obtained by fitting of an
exponential rate equation to the SRM dephosphorylation plots for all tyrosines monitored are shown. The
same data in Figures 2 and 3 are plotted here as amount of phosphotyrosine (nmol) vs. time for each
individual tyrosine monitored. S3A shows the decrease in phosphotyrosine content for the 5 tyrosines
monitored on EphA2 when treated with HCPTP-A. S3B shows the decrease in phosphotyrosine content
for all 5 tyrosines monitored on EphA2 when treated with HCPTP-B. The concentration of the substrate
(nmol) was determined from the stoichiometry calculations. All data are the average of 3 independent
experiments and the error bars represent the standard deviation.
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