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Conjugation of Bile Acids
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Catalytic Triad of BAT

¥ Various mutation and
other studies
performed previously
led to the hypothesis
that BAT works through
a catalytic triad

¥ The members of this
catalytic triad are
believed to be Cys235,
His362, and Asp328




Charge Relay Mechanism shared by hBAT,

thioesterases, and a large group of hydrolases
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MALDI-TOF MS Analysis of hBAT-Avi/cholic acid intermediate
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Deconvoluted Q-TOF MS Analysis of hBAT-
Avi/cholic acid intermediate
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Amino Acids Modified by 4HNE
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Adduct Mol wt
Michael 156
Schiff base 138
Pentylpyrrole 120
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Potential 4HNE targets in hBAT

MIQLTATPVSALVDEPM FATGLIPFQMVSFQASLEDENGDMF
YSQAYANEFGEVDLNASSLGGDYMGPMGLFWSIPEKLL
TRLL <FDVMNPFQVQV.LYDLELIVNN<VASAPASLTLE W
VAPGVTI KVFEG-LGALFLPPGEGLFPGVIDLFGGLGGLLEF
ASLLAS ‘GFASLALAY-NYEDLF<PEVTDLEYFEEAANFLE
HPXVFGSGVGVVEGVQIGLSMAIYLQVTATVLINGTNFPF
GIPQVYHGQI HOPLPHSAQLISTNALGLLELY-TFETTQVGASQ
YLFPIEEAQGQFLFIVGEGETINS KAHAEQAIGQL: ZHG<NNW
TLLSYPGA[BLIEPPYSPLCCASTTHDL "L HWGGEVIR-AAAQE
HAW.EIQ RFL<HLIPDVTSQL
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In vitro Modification of hBAT with
HNE

+
Incubate at 4{C ' ‘
>
for 1 hour
+\

HNE treated

hBAT
+ ‘ « “‘
HNE modified

HNE treated hBAT hBAT

100 |
llncubate at 37 C overnight

5%

% Intensity

Mix with matrix and spot

on MALDI plate > MJANJU@W WWWMM@U

0 1520 2140 2760 3380 4000
Mass (m/z)




Inactivation of hBAT by HNE
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MALDI-TOF MS of Chymotrypsin Digest
of HNE modified hBAT
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Histidine Residues Modified by 1 mM
HNE Found by QTOF

Residue Sequence Unmodified Modified Mass Shift
Numbers Mass Mass

185-201 GFASLALAYHNYEDLP 1937 2093 156
271-283 HGQIHQPLPHSAQ 1563 1719 156
271-283 HGQIHQPLPHSAQ 1563 1875 312
336-345 AHAEQAIGQLK 1164 1320 156
382-400 LHWGGEVIPHAAAQEHAWK 2136 2292 156



MS/MS Spectra Using CID of [MH]*2362.3051
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Electron Capture Dissociation

(a) Traditional tandem mass spectrometry
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(b) Electron capture dissociation tandem mass spectrometry
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ECD Fragmentation
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MS/MS Spectra Using ECD of [MH]+ 1460.8408
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Sequence Coverage Using FT-ICR/MS

M QLTATPVSALVDEPVHI RATGLI PFQWSFQASL
EDENGDVFY SQAHYRANEFGEVDL NHASSL GGDYMG
VHPMGL FWSL KPEKL L TRL L KRDVIVNRPFQVQVKL Y
DLEL | VNNKVASAPKASL TLERWVAPGVTRI KVRE
CRLRGAL FLPPGEGLFPGVI DLFGGLGGLLEFRASL
L ASRGFASL AL AYHNYEDL PRKPEVTDLEYFEEAAN
FL L RHPKVFGSGVGWSVCQOGVQ GLSVAI YLKQVT
ATVLI NGTNFPFG PQVYHGQ HQPLPHSAQLI STN
ALGLLELYRTFETTQVGASQYLFP| EEAQGOFLFI V
GEGDKTI NSKAHAEQAI GO KRHGKNNWIL L SYPGA
GHL| EPPYSPLCCASTTHDL RLHWGGEVI PHAAAQE
HAVWKE| ORFLRKHLI PDVTSQL

70.1% Sequence Coverage



Amino Acids Modified by HNE Using

FT-ICR/MS

Modified Amino Acid

128 uM
Peptide HNE 64 yMHNE 32pMHNE 16 uyM HNE 8 uM HNE
AHAEQAIGQLKR H336 H336 H336 H336
RLHWGGEVIPHAAAQEHAWK H397 H397 H397 H397
K329, K329, K329,
AQGQFLFIVGEGDKTINSK K329, K334 K334 K334 K334 K329, K334
MIQLTATPVSALVDEPVHIR H18 H18
RANEFGEVDLNHASSLGGDYMGVHPMGLFWSLKPEK 1*156
H362, C372,

NNWTLLSYPGAGHLIEPPYSPLCCASTTHDLR

C373, H378




Summary

¥ A covalent enzyme intermediate was
identified between hBAT and cholic acid

¥ LC-ESI-MS/MS on the Q-tof identified 6
modifications at 1 mM HNE

¥ LC-ESI-FT-ICR/MS identified up to 10
modifications at 128 uM, down to 3
modifications at 8 uM

¥ 4HNE may first alter sites in the region of the
catalytic triad
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