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PAHs are structurally similar, pla-
nar, hydrophobic compounds that
lack hydrogen-bonding groups,
making them particularly difficult
to distinguish immunologically.

Using large combinatorial libraries should be more successful
than conventional polyclonal and monoclonal antibody meth-
ods for developing panelsof antibodieswith subtledifferences
in cross-reactivity that will distinguish among the PAHs.
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Benzo[a]pyrene (BaP)
4D5 has a very deep pocket due to Val
H47 (usually Trp) that shows strong posi-
tive charge (blue surface) due to Lys L89
and Arg H95. 10C10 issimilar (Leu H47).

Like 4D5 (red with gray b
(green) has Arg side chain

pocket that can contact b

The π electrons of BaP create negative potential (red
and yellow) aboveand below theplaneof thearomatic
ring system that complements the positive potential in
the4D5 binding pocket. Arg H95 isessential for strong
binding; replacement by a neutral side chain abolishes
BaP binding in immunoassays (right).
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MECHANISM FOR STABILIZING BOUND PAHs
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red Antibodies for Monitoring of Polynuclear Aromatic H
Alexander E. Karu, Bitao Zhao, Hui-I Kao, University of California. Berkeley, CA 94720.
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Qing X. Li, Kai Li, Steve Thomas, University of Hawaii. Honolulu, HI 96822.

4D5 and 10C10, evoked by a 6-
BaP conjugate, show different
cross-reactivity profiles depending
on the PAH hapten conjugate used
as competitor in indirect competi-
tion EIAs. NAPH-2, selected from
a human scFv phage library using
a naphthalene hapten, competi-
tively binds soluble naphthalene
(data not shown). Selections from
human rFab libraries using BaP or
fluoranthrene were unsuccessful.
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➢The binding pocket for BaP is unusually deep due to use of seldom-used sequences in the mouse germline.
Such sequences are not present in the human germline or in the human synthetic libraries. Therefore, the
architecture of the binding site is more important than sheer diversity in recombinant antibody libraries.

➢Cation-π interactions reveal that complementarity of charge as well as shape is essential for PAH binding.

➢The similarity among the PAHs and the importance of shape fit in recognition indicate that cross-reactivity is
inherent among the PAHs.

➢A custom-made library based on 4D5 and 10C10 should be a rich source of variants with altered cross-reac-
tivity profiles that will be useful for distinguishing among the structurally similar PAHs.

➢Hapten conjugates can be ranked as competitors in various immunoassay formats. This “recognition index”
is useful for optimizing assay specificity and sensitivity for various PAHs.

➢Immunoaffinity chromatography with MAb and rFab 4D5 removed over 90% of the interferents from super-
critical fluid extracts of PAHs in corals.

➢Use of EDTA as a modifier in supercritical CO2 fluid extraction allows concurrent recovery of polar and apo-

lar chemicals and improves recovery efficiency for PAHS and their adducts from soil, sediment, and coral.

CONCLUSIONS

EXTRACTION AND RECOVERY METHODS

Immunoaffinity column prepara-
tion and sample cleanup.

GC-MS total ion chromatograms of
the loading (A), washing (B), and
elution (C) fractions of coral
extract fortified with BaP show that
all BaP remains trapped on the col-
umn until the elution step. Recov-
ery remains high through 3
repeated uses of the immunoaffin-
ity column (D).

GC-MS total ion chromatograms
of crude extracts of coral obtained
by supercritical fluid extraction
(SFE), before (A) and after (B)
cleanup by immunoaffinity col-
umn. SFE is a simple, fast, eco-
nomical, nondestructive extraction
method that reduces generation of
organic solvent wastes because it
utilizes supercritical CO2.


