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Catalytic Triad of BATCatalytic 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
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4HNE-Modified Cysteine 

Michael Addition
4HNE-Modified Histidine 

Michael Addition

4HNE-Modified Lysine

Michael Addition

4HNE-Modified Lysine 
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Amino Acids Modified by 4HNEAmino Acids Modified by 4HNE



MIQLTATPVSALVDEPVHIRATGLIPFQMVSFQASLEDENGDMF
YSQAHYRANEFGEVDLNHASSLGGDYMGVHPMGLFWSLKPEKLL
TRLLKRDVMNRPFQVQVKLYDLELIVNNKVASAPKASLTLERWY
VAPGVTRIKVREGRLRGALFLPPGEGLFPGVIDLFGGLGGLLEF
RASLLASRGFASLALAYHNYEDLPRKPEVTDLEYFEEAANFLLR
HPKVFGSGVGVVSVCQGVQIGLSMAIYLKQVTATVLINGTNFPF
GIPQVYHGQIHQPLPHSAQLISTNALGLLELYRTFETTQVGASQ
YLFPIEEAQGQFLFIVGEGDKTINSKAHAEQAIGQLKRHGKNNW
TLLSYPGAGHLIEPPYSPLCCASTTHDLRLHWGGEVIPHAAAQE
HAWKEIQRFLRKHLIPDVTSQL 

Potential 4HNE targets in hBATPotential 4HNE targets in hBAT

17 His

19 Arg

16 Lys

3 Cys



Mix with matrix and spot 
on MALDI plate

HNE treated 
hBAT

Incubate at  4°C

for 1 hour
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In vitroIn vitro Modification of hBAT with Modification of hBAT with 
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Histidine Residues Modified by 1 mM Histidine Residues Modified by 1 mM 
HNE Found by QTOFHNE Found by QTOF
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SequenceResidue 
Numbers

20931937GFASLALAYHNYEDLPR185-201

17191563HGQIHQPLPHSAQ271-283

22922136LHWGGEVIPHAAAQEHAWK382-400

13201164AHAEQAIGQLK336-345

18751563HGQIHQPLPHSAQ271-283
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Electron Capture DissociationElectron Capture Dissociation

Curr Opin Biotechnol. 2004 Feb;15(1):12-6. 
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Sequence Coverage Using FTSequence Coverage Using FT--ICR/MSICR/MS

MIQLTATPVSALVDEPVHIRATGLIPFQMVSFQASL
EDENGDMFYSQAHYRANEFGEVDLNHASSLGGDYMG
VHPMGLFWSLKPEKLLTRLLKRDVMNRPFQVQVKLY
DLELIVNNKVASAPKASLTLERWYVAPGVTRIKVRE
GRLRGALFLPPGEGLFPGVIDLFGGLGGLLEFRASL
LASRGFASLALAYHNYEDLPRKPEVTDLEYFEEAAN
FLLRHPKVFGSGVGVVSVCQGVQIGLSMAIYLKQVT
ATVLINGTNFPFGIPQVYHGQIHQPLPHSAQLISTN
ALGLLELYRTFETTQVGASQYLFPIEEAQGQFLFIV
GEGDKTINSKAHAEQAIGQLKRHGKNNWTLLSYPGA
GHLIEPPYSPLCCASTTHDLRLHWGGEVIPHAAAQE
HAWKEIQRFLRKHLIPDVTSQL

70.09% Sequence Coverage



Modified Amino Acid

Peptide 128 µM HNE 64 µM HNE 32 µM HNE 16 µM HNE 8 µM 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

NNWTLLSYPGAGHLIEPPYSPLCCASTTHDLR
H362, C372,
C373, H378

Amino Acids Modified by HNE Using Amino Acids Modified by HNE Using 
FTFT--ICR/MSICR/MS



SummarySummary
• 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 μM, down to 3 
modifications at 8 μM

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