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Conjugation of Bile Acids
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Catalytic Triad of BAT

e 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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Michael 156
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Potential 4HNE targets in hBAT

MIQLTATPVSALVDEPVHIRATGLIPFQMVSFQASLEDENGDMF
YSQAHYRANEFGEVDLNHASSLGGDYMGVHPMGLFWSLKPEKLL
TRLLKRDVMNRPFQVQVXLYDLELTVNNKVASAPXASLTLERWY

VAPGVTRIKVREG
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In vitro Modification of hBAT with
HNE
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% Residual Activity

Inactivation of hBAT by HNE
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MALDI-TOF MS of Chymotrypsin Digest

of HNE modified hBAT

1524.83
1009.62 :
1163.60 Native
hBAT
1599.91
1029.58
1487. 71 1664.94 2405.38
1758.86
1739]92
970.5h 1178.61  1395.66 2 ppeade
" ' 2151.00
1009.62
1523.82 Modified
hBAT
2]52.00
2500

900 1220 1540 prass (miz) 1860 2180



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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ECD Fragmentation
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MS/MS Spectra Using ECD of [MH]+ 1460.8408
n 'I rd
AHAEQAIG Lﬁﬁ

[M+3H]**  [Mm+2H]2+

~x5 Cs Zg
C3 ¢,
C, z7 | Gs C11
Z4 z, /
X l 214 Vet G
Z, 10
iR
‘\‘H\MHA‘M MJLL%MW \\\\ Ahh N T 1 hn \\\\\\\\ \A\n I I I
200 400 600 800 1000 1200 1400



Sequence Coverage Using FT-ICR/MS

MIQLTATPVSALVDEPVHIRATGL I PEFQMVSFQASL
EDENGDMFYSQAHYRANEFGEVDLNHASSLGGDYMG
VHPMGLFWSLKPEKLLTRLLKRDVMNRPEQVQVKLY
DLEL IVNNKVASAPKASLTLERWYVAPGVTR IKVRE
GRLRGALFLPPGEGLFPGV IDLFGGLGGLLEFRASL
LASRGFASLALAYHNYEDLPRKPEVTDLEYFEEAAN
FLLRHPKVFGSGYGYVSVCQGVQIGLSMAIYLKQVT
ATVL INGTNFPEG IPQVYHGQ IHQPLPHSAQL ISTN
ALGLLELYRTFETTQVGASQYLFP IEEAQGOFLFIV
GEGDKT INSKAHAEQA I GQLKRHGKNNWTLLSYPGA
GHL IEPPYSPLCCASTTHDLRLHWGGEV I PHAAAQE
HAWKE I QRFLRKHL I PDVTSQL

70.09% Sequence Coverage



Amino Acids Modified by HNE Using
FT-ICR/MS

Modified Amino Acid

Peptide 128 yMHNE 64 p(M HNE 32pMHNE 16 pMHNE 8 uM HNE
AHAEQAIGQLKR H336 H336 H336 H336
RLHWGGEVIPHAAAQEHAWK H397 H397 H397 H397
AQGQFLFIVGEGDKTINSK K329, K334 | K329, K334 | K329, K334 | K329, 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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