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RESEARCH OBJECTIVH

The long-tem god of this projed is
developing antibodies and antibody-
basel method for detectio and recov-
ety of polynuclea aromatc hydrocar-
bors (PAHs) and PAH adducs tha are
potentid biomarkes in environmental
and biological samples.

Benzo[a]pyrene (BaP)

PAHs are structuraly similar, pla-
nar, hydrophobt compound that
lack hydrogen-bondig groups,
making them particulary difficult
to distinguish immunologicall

R

Rapid, inexpensve, high-throughpul
method to identify and monitar PAHs
are needd in severd DOE focus areas|
including human ard ecosyste health
effects risk and exposue assessmen
decontaminatio and decommissioning,
and remediation.

PROJECT COMPONENTS

Karu Lab: Uses new hapters tha repre-
sert key PAHs to deiive recombinan
Fab (rFab) and single-chan Fv (scFv)
antibodies from hybridorma lines and
combinatorial phage display libraries.
Robers Lab: Builds computationa
modek of antibod/ binding sites and
PAH hapters and parert compoung to
guide antibod/ engineerig by mutagen-
esis.
Li Lab: Desigrs and synthesizehhaptens

ard develops enzyme immunoassays=|

(EIAS), sensors ard immunodfinity
method to apply novel antibodies for
practica analyss in suppot of DOE's
mission.
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GENETIC ENGINEERING

Using large combinatorilibraries shoutl be more successful
than conventiona polyclond and monoclona antibody meth-
ods for developing panes of antibodies with subtk differences
in cross-readvity that will distinguish among theAHs.

Large Phage Libraries PAH-specific Hybridoma

% Engineaed

Variants
4D5 ard 10C1Q evoked by a 6-
BaP conjugate show different

cross-readvity profiles depending
on the PAH hapten conjugae used
as competito in indired competi-
tion EIAs. NAPH-2, selectd from
a human sch/ phag library using
a naphthalea hapten competi
tively binds solubke naphthalen
(dat not shown). Selectiors from
human rFab libraries using BaP or
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fluoranthrene were unsuccessful.
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ARCHITECTURE OF ANTIPAH BINDING SITES

H47 (usuallyTrp) that slws strong posi- Like 4D5 (red with gray bound BaRmJAPH-2
tive chage (blue surface) due kys L89 (green) has Ay side chains in the binding
and Arg H95. 10C10 is similar (Leu H47). pocket that can contact bound antigen.

| .
The mtelectrons of BaP creategaive potential (red

and yellow) above and below the plare of the aromatic NS ‘i@‘q NS v‘:@‘g

ring system that complements the pesitpotential in ng\ qgf\

the4D5 binding podket Arg H95 isessentibfor strong d*V \ﬁg\’

binding; replacement by a neutral side chain abolishds. 1 l
BaP binding in immunoassays (right). BSA BaP-6a-BSA

EXPLAINING CROSS REACTIVITY

Both the 1- (pink) and the 6-linked
(orang¢ BaP hapters dock with favor-
able enegetics to the 4D5 binding
podket becaus of the almog symmetri-
cd sha of BaP. Thus the sha of the
4D5 podket can accommodat multiple
orientatiors of BaP itseff as well as
other smallePAHs.




EXTRACTION AND RECOVERY METHODS
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Immunoaffinity column prepara- GC-MS total ion chromatograms of GC-MS total ion chromatograms

tion and sample cleanup. the loading (A), washing (B), and of crude extracts of coral obtained
elution (C) fractions of coral by supercritical fluid extraction
extract fortified with BaP show that (SFE), before (A) and after (B)
all BaP remains trapped on the colcleanup by immunoaffinity col-
umn until the elution step. Recov-umn. SFE is a simple, fast, ego-
ery remains high through 3nomical, nondestructive extraction
repeated uses of the immunoaffinmethod that reduces generation of
ity column (D). organic solvent wastes because it

utilizes supercritical CQ

CONCLUSIONS

[ 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.

[] cationstinteractions reveal that complementarity of charge as well as shape is essential for PAH bi

] The similarity among the PAHs and the importance of shape fit in recognition indicate that cross-reac
inherent among the PAHSs.

L1 A custom-made library based on 4D5 and 10C10 should be a rich source of variants with altered cro
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 “recognitio
is useful for optimizing assay specificity and sensitivity for various PAHSs.

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

[J Use of EDTA as a modifier in supercritical G@uid extraction allows concurrent recovery of polar and a
lar chemicals and improves recovery efficiency for PAHS and their adducts from soil, sediment, and

ding.
tivity is

SSs-reac-
n index”
super-

po-
coral.
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