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Reagents for characterizing monoclonal antibody depY

Table S1 lists the diethoxyphosphorylated proteins prepared for this project. Appendix
S1 identifies each modified residue and the ratio of labeled to unlabeled amino acids.

Table S1. Proteins diethoxyphosphorylated by chlorpyrifos oxon (CPO).

Protein name Accession number
Human albumin P02768
Mouse albumin PQ7724
Aprotinin; pancreatic trypsin inhibitor, bovine P00974
Casein bovine isozyme mixture
Alpha S1 P02662
Alpha S2 P02663
Beta P02666
CSN2 P02666
kappa P02668
Lysozyme gallus gallus P00698
Bovine tubulin
Alpha1B P81947
Beta-7 E1B953
Beta-4B Q3MHM5
Porcine tubulin
Alpha-1A P02550
Alpha-1B Q2XVP4
Beta Q767L7
Beta P02554

Casein is the most informative OP-modified protein for our purposes because tyrosines were exclusively
modified by reaction with CPO. In contrast, human albumin, mouse albumin, bovine tubulin, and porcine
tubulin were modified on tyrosines and lysines.

Table S2 lists diethoxyphosphate-tyrosine labeled peptides conjugated to carrier
proteins. Mass spectrometry identified OP-labeled tyrosine as the modified residue in
each peptide before it was crosslinked to the carrier protein. The number of OP-
peptides per protein molecule was determined by MALDI-TOF mass spectrometry as
illustrated in Figure S1.
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Figure S1. Quantitation of number of
OP-peptides bound per molecule of
bovine albumin (BSA). Maldi-TOF
spectra were acquired in linear mode
for samples in sinapinic acid.

A) peaks for doubly and singly
charged BSA.

B) BSA in the presence of the
crosslinking agents EDC and
sulfoNHS.

C) BSA crosslinked to HYRGPA-
OP modified on tyrosine by diethoxy
phosphate. The difference in mass
between 82537 (panel C) and 69811
(panel B) is 12726, which divided by
835 for the mass of the OP-peptide,
calculates to 15 peptides bound per
molecule of BSA.

Table S2. Diethoxyphospho-tyrosine peptides conjugated to carrier proteins.

For immunization; mixture of bovine albumin (BSA) conjugated to 5 different OP-peptides, in 0.1 M

MES pH 6.2
BSA + LYGLPR-OP; 16 peptides/BSA
BSA + KYA-CPO; 19 peptides/BSA)
BSA + PVYSR-OP; 16 peptides/BSA
BSA + HYRGPA-OP; 15 peptides/BSA
BSA + EPNVSY-OP; 10 peptides/BSA

1 mg in 400 pL
1 mg in 400 pL
1 mg in 400 pL
1 mg in 400 pL
1 mg in 400 pL

For boosting; mixture of ovalbumin (OVA) and human albumin (HSA) conjugated to 5 different OP-

peptides

OVA + RSLYAS-OP; 18 & 22 peptides/OVA
OVA + YGGFL-OP; 9, 5 &12 peptides/OVA
OVA + YPF-OP; 10, 6 &14 peptides/OVA

HSA + PPYRM-OP; 22 peptides/HSA
HSA + QYDVRK-OP; 7 peptides/HSA

1 mg in 400 pL
1 mg in 400 pL
1 mg in 400 uL
1 mg in 400 pL
1 mg in 400 pL

For screening hybridoma culture media; mixture of lysozyme conjugated to 3 different OP peptides

Lysozyme + RARYEM-OP; 6 & 9 peptides/lysozyme

1 mgin 400 uL

Lysozyme + GGYR-OP; 4, 10 &16 peptides/lysozyme 2 mg in 800 uL
Lysozyme + KYK-OP; 1, 5, 9 & 12 peptides/lysozyme 2 mg in 800 uL

For re-screening hybridoma culture media
Human albumin-OP  in Appendix 1
Mouse albumin-OP  in Appendix 1




For ELISA and Western blots
HSA + YGGFL-OP; 5 peptides/HSA
HSA + QYDVRK-OP; 7 peptides/HSA
Lysozyme-PYYMRR-OP
BSA-LYGLPR-OP; 16 peptides/BSA
OVA-RSLYAS-OP; 18 & 22 peptides/OVA

Table S3. Diethoxyphosphate-tyrosine peptides (no protein

RARYEM-CPO HYRGPA-CPO
GGYR-CPO PPYRM-CPO
GGYR-paraoxon QYDVRK-CPO
KYK-CPO VSYSK-CPO
RSLYAS-CPO LYGLPR-paraoxon
GTYKW-paraoxon SGYTR-CPO
PYYMRR-CPO YGGFL-CPO

Table S4. Additional reagents for characterizing the specificity of depY
Human albumin-lysine-OP 14/albumin
Human albumin-phospho-tyrosine 4/albumin
Human BChE modified on serine 198 with CPO
Human BChE modified on serine 198 with phosphate
Human BChE modified on serine 198 with cresylphosphate
Human BChE modified on serine 198 with dichlorvos

Appendix S1. Identification and quantitation of residues modified by
reaction of proteins with chlorpyrifos oxon.

Procedure. 1 mg/ml protein (human albumin, bovine tubulin, porcine tubulin, casein, lysozyme, aprotinin) in
20 mM TrisCl pH 8.9, 0.01% sodium azide was incubated at 37°C with chlorpyrifos oxon (Chem Service,
MET 674B) dissolved in ethanol to make 1.5 mM CPO. At the end of the 7-day reaction period, disulfide
bonds were reduced and alkylated. Samples were dialyzed against 10 mM ammonium bicarbonate, 0.01%
azide at 4°C, before they were digested with pepsin or trypsin. Peptic peptides were analyzed on the 4800
MALDI-TOF/TOF mass spectrometer, where % labeled was calculated from relative peak heights. Tryptic
peptides were analyzed by LC-MS/MS on the 6600 Triple TOF mass spectrometer where % labeled was
calculated from spectral counts.

Human albumin P02768

1
61
121
181
241
301
361
421
481
541
601

mkwvtfisll
edhvklvnev
ernecflth
fakryEaaft
arlsgrfpka
eccekpllek
rhpdysvvll
qlge@quna
Inglcvlhek
sekergikkqg
aasgaalgl

flfssaysrg
tefaktcvad
ddnpnlprlv
eccgaadkaa
efaevsklvt
shciaevend
lrlaktyett

vfrrdahkse vahrfkdlge enfkalvlia fagylqggcpf
esaencdksl htlfgdklct vatlretyge madccakgep
rpevdvmcta fhdneetflk k@lyeiarrh pyf@apellf
cllpkldelr degEassakq rlEcaslqkf gerafanav
dltkvhtecc hgdllecadd radlakyice ngdsissklk
empadlpsla adfveskdvc knyaeakdvi lgmflyeyar
lekccaaadp hecyakvfde fkplveepgn likgncelfe

llvr@tkﬂvp gvstptlvev srnlgEvgsk cckhpeakrm pcaedylsvv

tpvsdrvtkc cteslvnrrp cfsalevdet yvpkefnaet ftfhadictl
talvelvkhk pkatEeqlka vmddfaafve kcckaddket cfaeegkklv

Residue #

% labeled with
diethoxyPhosphate (+136)

% labeled with
diethoxyPhosphate (+136)

Y162 (138)

21%

K130 (106) 14%

Y174 (150)

2%

K186 (162) 16%

Y425 (401)

5%

K214 (190) 67%

Y435 (411)

98%

K223 (199) 85%

K236 (212) 40%

K438 (414) 4%

K455 (431) 100%




| | K565 (541) | 33% |

Numbers in parentheses are residue numbers minus the 24 amino acid signal peptide. Chlorpyrifos
made a covalent bond with 4 tyrosines and 8 lysines. This preparation of human albumin-OP was used in
ELISA to identify 4 positives in the screen of 30 hybridoma culture media received from SydLabs. It is
negative on Western blots hybridized with depY but positive in ELISA.

Mouse albumin P07724
1 mkwvtfllll fvsgsafsrg vfrreahkse iahryndlge ghfkglvlia fsqylgkcsy
61 dehaklvgev tdfaktcvad esaancdksl htlfgdklca ipnlrenyge ladcctkgep
121 ernecflghk ddnpslppfe rpeaeamcts fkenpttfmg hylhevarrh pyfyapelly
181 yaegyneilt gccaeadkes cltpkldgv! eEalvssvrq rmEcssmqkf geraf!awav
241 arlsqgtfpna dfaeitklat dltkvnkecc hgdllecadd raelakymce ngatissklqg
301 tccdkpllkk ahclsevehd tmpadlpaia adfvedgevc knyaeakdvf lgtflyeysr
361 rhpdysvsll lrlakEyeat lekccaeanp pacygtvlae fgplveepkn lvktncdlye
421 klgeygfgna ilvr@tqkap gvstptlvea arnlgrvgtE cctlpedgrl pcvedylsai
481 1lnrvcllhek tpvsehvtkc csgslverrp cfsaltvdet yvpkefkaet ftfhsdictl
541 pekekqgikkg talaelvkhk pkataeqglkt vmddfaqgfld tcckaadkdt cfstegpnlv
601 trckdala

Residue # % labeled with Residue # % labeled with
diethoxyPhosphate (+136) diethoxyPhosphate (+136)
Y435 (411) 83 K210 (186) | 85

K212 (188) | 14

K223 (199) | 100

K236 (212) | 40

K376 (352) | 11

K460 (436) | 43

Numbers in parentheses are residue numbers minus the 24 amino acid signal peptide. Chlorpyrifos
made a covalent bond with 1 tyrosine and 6 lysines. This mouse albumin-OP preparation was used for
screening 30 hybridoma culture media.

Aprotinin, Pancreatic Trypsin Inhibitor. Bos Taurus (bovine) P00974
1 msrlslktsg deenwvsrfr skslslvfsg vlalglslsg vgfadarpdf clepp@tgpc
61 kariiryfyn akaglcgtfv yggcrakrnn fsaedcmrt cgga

Residue # % labeled with Residue # % labeled with
diethoxyPhosphate(+136) diethoxyPhosphate(+136)
Y56 10 K92 65

This preparation gave a weak positive signal on Western blot hybridized with depY.

Casein from bovine milk Sigma C5890 is a mixture of isoforms

Alpha S1 46%  8-10 phosphates per mole
Alpha S2 12%  10-13 phosphates per mole
Beta 35%  4-5 phosphates per mole
Kappa 8% 1 phosphate per mole

Casein alpha S1 Bos Taurus P02662
1 MKLLILTCLV AVALARPKHP TKHQGLPQEV LNENLLRFFV APFPEVFGKE KVNELSKDIG
61 SESTEDQAME DIKQMEAESI SSSEQKHIQK EDVPSERYLG YLEQLLRLKK [YKVPQLEIVP
121 N[SAEERLHSM KEGIHAQQKE PMIGVNQELA [YF[YPELFRQF YQLDAYPSGA WYYVPLGTQY

181 TDAPSFSDIP NPIGSENSEK TTMPLW

Residue # % labeled Residue # % labeled phosphate
diethoxyPhosphate (+136) (+80)

Y111 40 S122 91

Y151 9

Y153 9

Phosphosite shows 9 phosphorylated serine residues in casein alpha S1, of which only one was detected by
the 6600 Triple TOF mass spectrometer.



Casein alpha S2 Bos Taurus P02663

1  MKFFIFTCLL AVALAKNTME HVSSSEESII SQETYKQEKN MATNPSKENL CSTFCKEVVR
61 NANEEEYSIG SSSEESAEVA TEEVKITVDD KHYJOKALNEI NQF[YJQKFPQY LQYLYQGPIV
121 LNPWDQVKRN AVPITPTLNR EQLSTSEENS KKTVDMESTE VFTKKTKLTE EEKNRLNFLK
181 KISQRIYJOKFA LPQYLKTVYQ HQKAMKPWIQ PKTKVIPYVR YL

Residue % labeled +136)
Y93 5

Y104 17

Y186 95

Phosphosite shows 18 phosphorylated serine and threonine in casein alpha S2.

Casein beta (CSN2 protein) Bos Taurus P02666

1  MKVLILACLV ALALARELEE LNVPGEIVES LSSSEESITR INKKIEKFQ[S| EEQQQTEDEL
61 ODKIHPFAQT QSLVYPFPGP IPNSLPQNIP PLTQTPVVVP PFLQPEVLGV SKVKEAMAPK
121 HKEMPFPKYP VEPFTESQSL TLTDVENLHL PPLLLQSWMH QPHQPLPPTV MFPPQSVLSL
181 SQSKVLPVPQ KAVP[Y[PORDM PIQAFLLYQQ PVLGPVRGPF PIIV

Residue # % labeled Residue # % labeled phosphate
diethoxyPhosphate (+136) (+80)
Y195 10 S50 87

Phosphosite shows 7 phosphorylated serine and threonine residues in casein beta.

Casein CSN2 Bos Taurus P02666
1 MKVLILACLV ALALARELEE LNVPGEIVES LSSSEESITR INKKIEKFQS| EEQQQTEDEL
61 QODKIHPFAQT QSLVYPFPGP IHNSLPQONIP PLTQTPVVVP PFLQPEVMGV SKVKEAMAPK
121 HKEMPFPK[YP VEPFTERQSL TLTDVENLHL PLPLLQSWMH QPHQPLPPTV MFPPQSVLSL
181 SQSKVLPVPQ KAVP[Y[PORDM PIQAFLLYQE PVLGPVRGPF PIIV

Residue # % labeled Residue # % labeled phosphate
diethoxyPhosphate (+136) (+80)

Y129 26 S50 89

Y195 10

Casein kappa Bos Taurus P02668

1  MMKSFFLVVT ILALTLPFLG AQEQNQEQPI RCEKDERFFS DKIAKYIPIQ [Y[VLSRYPSYG
61 LNYYQQKPVA LINNQFLPYP YYAKPAAVRS PAQILQWQVL SNTVPAKSCQ AQPTTMARHP
121 HPHLSFMAIP PKKNQDKTEI PTINTIASGE PTSTPTTEAV ESTVATLEDS PEVIESPPEI
181 NTVQVTSTAV

Residue % labeled (+136)

Y51 50

Phosphosite shows 4 phosphorylated serine and threonine in casein kappa.
This casein-OP preparation gave a strong positive signal in Western blots and ELISA hybridized with depY.

Lysozyme Gallus gallus P00698

Red residues are labeled with diethoxyphosphate.

Blue residues are labeled with phosphate.

Green residues are labeled with both diethoxyphosphate and phosphate.

1  KVFGRCELAA AMKRHGLDN[Y] RGYSLGDWVC AAKFESNFNT QATNRNTDG[S| [HD[YGILQINS
61 RWWCNDGRTP GSRNLCNIPC [SALI[SSDITA [SVNCAKKIVS DGNGMNAWVA WRNRCKGTDV
121 QAWIRGCRL

Residue # % labeled diethoxyPhosphate (+136) % labeled phosphate (+80)
Y20 low
Y23 3 1
Y53 5
S24 low Low
K13 4
K33 7
S50 Low 1
T51 Low 2




S81 Low 1
S85 Low Low
S86 Low low
S91 low
K96 9 Low
K97 1 low
K116 3 3

Low means less than 1% labeled. Phospho.elm.eu.org shows two serines (524 and S50) phosphorylated in
lysozyme C (egg white) P00698 gallus gallus.

Lysozyme modifications are sparse and unspecific; the OP adduct is on lysines, tyrosines, serines and
threonine. Lysozyme-OP was negative in Western blot, but weakly positive in ELISA with monoclonal
antibody depY.

tubulin alpha-1B chain [Bos taurus] P81947

1
61
121
181
241
301
361
421

mrecisihvg
hvpravfvdl
rirkladgct
vvepynsilt
slrfdgalnv
amvkcdprhg
tvvpggdlak
aredmaalek

gagvdgignac
eptvidevrt
glggflvfhs
thttlehsdc
dltefgtnlv
kymaccllyr
vgravcmlsn
dyeevgvdsv

welyclehgi
gtyrglfhpe
fgggtgsgft
afmvdneaiy
p@prihfpla
gdvvpkdvna
ttaiaeawar
egegeeegee

gpdggmpsdk
glitgkedaa
sllmerlsvd
dicrrnldie
tyapvisaek
aiatiktkrs
ldhkfdlmya

tigggddsfn
nnyarghyti
ygkksklefs
rptytnlnrl
ayheqglsvae
igfvdwcptg
krafvhwyvg

Residue

% labeled diethoxyPhosphate (+136]

Y262

12 %

1 tyrosine modified, 18 not modified

PREDICTED: tubulin beta-7 chain [Bos taurus] E1B953
NCBI Reference Sequence: XP_612678.3

1
61
121
181
241
301
361
421

mreivhigag
prailvdlep
rkeakscdcl
epynatlsvh
rfpgglnadl
aacdprhgr@
lkmavtfign
eygqygdata

gcgngigakf
gtmdsvhsgp
qggfglthslg
glventdety
hklavnmvpf
ltvaavirgg
staigelfkr
ceeedfgeea

wevisdehgi
fggifrsdni
ggtdsgmgtl
cidnealyai
phlhffvpgf
msmkevdegm
isegfmamfr
eeea

datgtyhgds
vifggsgadnn
liskireeyp
cfrtlklttp
apltscgsqgq

dlgldrisvly]
wakghyrega
dhimntfsvv
tygdlnglvs
ywaltvpelt

lnvannss@ fvewipnnvk

rEaflhwytg

egmdetefte

Residue

% labeled diethoxyPhosphate (+136)

Y50

26%

Y51

14%

tffsetgagk
gkeiidlvld
iypapgvsta
isgivssita
itnacfepan
fkvginygpp
egmeegefse

@neatggkyv
elvdsvldvv
pspkvsdtvv
atmsgvttcl
qgqgvidaknmm
tavcdipprg
aesnmndlvs

Y310 23%

Y340 19%

K392 71%

4 tyrosines modified, 12 tyrosines not modified; 1 lysine modified, 15 lysines not modified

tubulin beta-4B chain [Bos taurus] Q3MHM5

1
61
121
181
241
301

mreivhlgag
pravlvdlep
rkeaescdcl
epynatlsvh
rfpgglnadl
aacdprhgr@

gcgngigakf
gtmdsvrsgp
qgqgfglthslg
glventdety
rklavnmvpf
ltvaavfrgr

wevisdehgi
fggifrpdnf
ggtgsgmgtl
cidneallyldi
prlhffmpgf
msmkevdegm

dptgtyhgds
vfggsgagnn
liskireeyp
cfrtlklttp
apltsrgsqq

dlglerinvly]
wakgh@tega
drimntfsvv
tygdlnhlvs
yraltvpelt

lnvannss@ fvewipnnvk

@neatggk@v
elvdsvldvv
pspkvsdtvv
atmsgvttcl
ggmfdaknmm
tavedipprg



361 lkmsatfign staigelfkr iseqgftamfr rEaflhwytg egmdemefte aesnmndlvs
421 eyggygdata eeegefeeea eeeva

Residue % labeled diethoxyPhosphate (+136)
Y50 18

Y51 15

Y59 21

Y106 4

Y208 26

Y310 23

Y340 19

K392 71

7 tyrosines modified, 9 tyrosines not modified; 1 lysine modified, 14 lysines not modified

Tubulin alpha-1A chain OS=Sus scrofa P02550

1 mrecisihvg gagvgignac welyclehgi gpdggmpsdk tigggddsfn tffsetgagk
61 hvpravfvdl eptvidevrt gt@rqlfhpe qlithedaa nn@arghyti gEeiidlvld
121 rirkladgct glggfsvfhs fgggtgsgft sllmerlsvd @gslefs i@papquta
181 vvepynsilt thttlehsdc afmvdneaiy dicrrnldie rpt@tnlnrl iggivssita
241 slrfdgalnv dltefgtnlv p@prahfpla t@apvisaek a@heqlsvae itnacfepan
301 gmvkcdprhg accllyr gdvvpdvna aiatitrt igfvdwcptg fkvgin@epp
361 tvvpggdla! vgravcmlsn ttaiaeawar ldthdlﬂ@a Erafvhw@vg egmeegefse
421 aredmaalek dyeevgvdsv egegeeegee y
Residue # % Labeled (+136) Residue # % Labeled (+136)
Y83 9 K96 16
Y103 69 K112 21
Y108 42 K163 27
Y161 43 K164 24
Y172 14 K166 17
Y224 19 K311 55
Y262 16 K326 41
Y272 37 K336 11
Y282 10 K338 8
Y312 45 K370 30
Y357 7 K394 33
Y399 16 K401 38
Y408 18

Tubulin alpha-1B chain OS=Sus scrofa Q2XVP4

1
61
121
181
241
301
361
421

mrecisihvg
hvpravfvdl
rirkladgct
vvepynsilt
slrfdgalnv

gagvdgignac
eptvidevrt
glggflvfhs
thttlehsdc
dltefgtnlv

gmvkcdprhg accllyr

tvvpggdlaﬂ
aredmaalek

vgravcmlsn
dyeevgvdsv

welyclehgi
gt@rqlfhpe
fgggtgsgft
afmvdneaiy
p@prihfpla
gdvvadvna
ttaiaeawar
egegeeegee

gpdggmpsdk tigggddsfn tffsetgagk
glitgkledaa nnfylarghlylti gikleiidivid
sllmerlsvd @gsklefs i@papquta
dicrrnldie rpt@tnlnrl isgivssita
t@apvisaek a@heqlsvae itnacfepan
aiatiktﬂrs igfvdwcptg vagin@qpp
ldthdlm@a Erafvhw@vg egmeegefse
Yy

Resid

ue #

% Labeled (+136)

Residue #

% Labeled (+136)

Y83

6

K96

16

Y103

67

K112

25

Y108

17

K163

30

Y161

28

K164

14

Y172

25

K311

55




Y224 27 K326 8
Y262 27 K336 4
Y272 31 K338 6
Y282 27 K352 71
Y312 45 K370 19
Y357 7 K394 48
Y399 33 K401 60
Y408 18

Tubulin beta chain OS=Sus scrofa Q767L7

1 mreivhigag gcgngigakf wevisdehgi dptgtyhgds dlgldrisvy yneatggk@v

61 prailvdlep gtmdsvrsgp fggifrpdnf vfggsgagnn waEgh@tega elvdsvldvv
121 rkeaescdcl ggfglthslg ggtgsgmgtl lisEiree@p drimntfsvv pspkvsdtvv
181 ep@natlsvh glventdety cidnealydi cfrtlElttp tygdlnhlvs atmsgvttcl
241 rfpgglnadl rElavnmvpf prlhffmpgf apltsrgsqgq @raltvpelt qgqgvidaknmm
301 aacdprhgr@ ltvaavirgr msmkevdegm lnvannss@ fvewipnnvk tavcdipprg
361 lkmavtfign staiqeler isegftamfr rEaflhw@tg egmdemefte aesnmndlvs
421 eyggygdata eeeedfgeea eecea
Residue # % Labeled (+136) Residue # % Labeled (+136)
Y59 8 K103 24
Y106 12 K154 23
Y159 27 K216 50
Y183 7 K252 14
Y281 22 K324 15
Y310 35 K379 11
Y340 46 K392 100
Y398 36

Tubulin beta chain OS=Sus scrofa P02554

1 mreivhigag gcgngigakf wevisdehgi dptgsyhgds dlqlerinv@ @neaagnv

61 prailvdlep gtmdsvrsgp fggifrpdnf vfggsgagnn waEgh@tega elvdsvldvv
121 rkesescdcl ggfglthslg ggtgsgmgtl lisEiree@p drimntfsvv pspkvsdtvv
181 ep@natlsvh glventdety cidnealydi cfr!lElttp t@gdlnhlvs atmsgvttcl
241 rfpgglnadl rElavnmvpf prlhffmpgf apltsrgsqqgq @raltvpelt ggmfdaknmm
301 aacdprhgr@ ltvaavfrgr msmEevdeqm lnvannss@ fvewipnnvk tavcdipprg
361 lEmsatfign staiqeler isegftamfr rEaflhw@tg egmdemefte aesnmndlvs
421 eyggygdata deqggefeeeg eedea
Residue # % Labeled (+136) Residue # % Labeled (+136)
Y50 15 K58 18
Y51 12 K103 24
Y59 8 K154 16
Y106 12 K216 50
Y159 27 K252 42
Y183 7 K324 18
Y222 4 K362 47
Y281 17 K379 63
Y310 35 K392 100
Y340 30 T214 50
Y398 36

Bovine and porcine tubulin-OP gave strong positive signals on Western blots and ELISA with monoclonal

antibody depY.




