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ABSTRACT 

Covalently reactive antigen analogs are disclosed herein. 
The antigens of the invention may be used to stimulate 
production of catalytic antibodies speci?c for predetermined 
antigens assocated With particular medical disorders. The 
antigen analogs may also be used to permanently inactivate 
endogenously produced catalytic antibodies produced in 
certain autoimmune diseases as Well as in certain lymphop 
roliferative disorders. 
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COMBINED CHEMOTHERAPY COMPOSITIONS 
AND METHODS FOR THE TREATMENT OF 
CANCER, ISCHEMIA-REPERFUSION INJURY, 

AND SEPTIC SHOCK 

[0001] This application is a divisional application of US. 
patent application Ser. No. 09/046,373, ?led Mar. 23, 1998, 
now US. Pat. No. 6,235,714. 

FIELD OF THE INVENTION 

[0002] This invention relates to the ?elds of immunology, 
molecular biology and medicine. More speci?cally, the 
invention provides novel methods and compositions for 
stimulating the production of novel catalytic antibodies and 
inhibitors thereof. The invention also provides methods for 
identifying and isolating naturally occurring catalytic anti 
bodies expressed from germline genes. Finally, the invention 
provides methods for synthesiZing covalently reactive anti 
genic analogs Which stimulate the production of catalytic 
antibodies and/or irreversibly inhibit the activity thereof. 

BACKGROUND OF THE INVENTION 

[0003] Several publications are referenced in this applica 
tion by numerals in brackets in order to more fully describe 
the state of the art to Which this invention pertains. The 
disclosure of each of these publications is incorporated by 
reference herein. 

[0004] The observation that vasoactive intestinal peptide 
(VIP) is cleaved by Abs from asthma patients provided early 
evidence that Abs may possess peptidase activity [1,2]. This 
observation has been reproduced independently by Suzuki et 
al Autoantibody catalysis is not restricted to catalysis of 
VIP. Autoantibodies in Hashimoto’s thyroiditis catalyZe the 
cleavage of thyroglobulin Further evidence for autoan 
tibody catalysis has been provided by reports of DNase 
activity in Abs from lupus patients [5,6]. The bias toWards 
catalytic Ab synthesis in autoimmune disease is supported 
by observations that mouse strains With a genetic predispo 
sition to autoimmune disease produce esterase Abs at higher 
levels When compared to control mouse strains in response 
to immuniZation With a transition state analog 

[0005] Like noncatalytic Abs, peptidase Abs are capable 
of binding Ags With high speci?city mediated by contacts at 
residues from the VL and VH domains. The puri?ed H and 
L subunits are knoWn to be independently capable of binding 
Ags, albeit With loWer affinity than the parent Ab. X-ray 
crystallography of Ab-Ag complexes have shoWn that the 

VL and VH domains are both involved in binding the Ag The precise contribution of the tWo V domains varies in 

individual Ab-Ag complexes, but the VH domain may 
contribute at a someWhat greater level, because CDRH3 
tends to be longer and more variable in sequence compared 
to CDRL3. 

[0006] The initial complexation of a polypeptide Ag by a 
peptidase Ab is folloWed by cleavage of one or more peptide 
bonds. Just prior to cleavage, contacts With the catalytic 
residues of the antibody are established With the peptide 
bond in the transition state. The ability to hydrolyZe peptide 
bonds appears to reside in the VL domain. This conclusion 
is based on the cleavage of VIP by polyclonal autoantibody 
L chains, monoclonal L chains isolated from multiple 
myeloma patients and their recombinant VL domains, and 
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recombinant L chains raised by immuniZation With VIP. The 
H chains of polyclonal and monoclonal Abs to VIP are 
capable of VIP binding but are devoid of the catalytic 
activity The VH domain can nevertheless in?uence the 
peptidase activity by “remote control”, because in binding to 
VIP remote from the cleavage site, it can in?uence the 
conformation of the binding site as shoWn by the peptidase 
activity of FV constructs composed of the catalytic anti-VIP 
VL domain linked to its VH domain. The anti-VIP VH 
domain exerted bene?cial effects and an irrelevant VH 
domain exerted detrimental effects on the catalytic activity, 
as evaluated by the values of VIP binding af?nity and 
catalytic ef?ciency. The proposed existence of distinct cata 
lytic and antigen binding subsites in catalytic Abs is con 
sistent With data that Abs generally contain large combining 
sites, capable of accommodating 15-22 amino acids of 
polypeptide substrates [8], and that substrate regions distant 
from the cleavage site are recogniZed by the Abs. Thus, the 
VH domain offers a means to control the speci?city of the 
catalytic site. 

[0007] Molecular modeling of the L chain suggested that 
its Asp1, Ser27a and His93 are appropriately positioned to 
serve as the catalytic triad [10]. The hydrolysis of VIP Was 
reduced by >90% by substitution of Ala residues for Ser27a, 
His93 or Asp1 by site-directed mutagenesis [12]. The cata 
lytic activity of the Wild type protein Was inhibited selec 
tively by diisopropyl?uorophosphate (DFP), a serine pro 
tease inhibitor, but the residual activity of the Ser27a mutant 
Was refractory to DFP. The Km of the Wild type L chain for 
VIP (130 nM) Was unaffected by mutations at Ser27a, His93 
and Asp1. In contrast, mutagenesis at residues forming the 
extended active site of the L chain (Ser26, H27d/Asp28) 
produced increases in the Km values (by 10-fold) and 
increases in turnover (by 10-fold). These results can be 
explained as arising from diminished ground state stabili 
Zation. The consequent decrease of AG]Cat produces an 
increase in turnover. Thus, tWo types of residues participat 
ing in catalysis by the L chain have been identi?ed. Ser27a 
and His93 are essential for catalysis but not for initial high 
af?nity complexation With the ground state of VIP. Ser26 
and His27d/Asp28 participate in VIP ground state binding 
and limit turnover indirectly. See FIG. 1. 

[0008] The VIPase L chain displayed burst kinetics in the 
early phase of the reaction, suggesting the formation of a 
covalent acyl-L chain intermediate, as occurs during peptide 
bond cleavage by serine proteases. The ?uorescence inten 
sity Was monitored as a function of time after mixing the L 
chain With the substrate Pro-Phe-Arg-MCA. There Was an 
immediate increase in ?uorescence, corresponding to for 
mation of the covalent intermediate, folloWed by a sloWer 
increase, corresponding to establishment of the steady rate. 
The number of active sites Was computed from the magni 
tude of the burst by comparison With the ?uorescence yield 
of standard aminomethylcoumarin. The concentration of 
catalytic sites Was estimated at 114 nM, representing about 
90% of the L chain concentration estimated by the Bradford 
method (125 nM). 

[0009] The catalytic residues (Ser27a, His93, Aspl) in the 
anti-VIP VL domain are also present in its germline VL 
domain counterpart (GenBank accession number of the 
germline VL gene, Z72384). The anti-VIP VL domain 
contains 4 amino acid replacements compared to its germ 
line sequence. These are His27dzAsp, Thr28ezSer, Ile34:Asn 
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and Gln96zTrp. The germline con?guration protein of the 
anti-VIP L chain Was constructed by introducing the 
required 4 mutations as described previously [12]. The 
puri?ed germline protein expressed catalytic activity as 
detected by cleavage of the Pro-Phe-Arg-MCA substrate at 
about 3.5 fold loWer level than the mature L chain (330123 
FU/0.4 pM L chain/20 min; substrate conc. 50 pM). The data 
suggest that remote effects due to the somatically mutated 
residues are not essential for expression of the catalytic 
activity. 

[0010] The present invention provides novel compositions 
and methods for stimulating production of catalytic antibod 
ies and fragments thereof. Catalytic antibodies With speci 
?city for predetermined disease-associated antigens provide 
a valuable therapeutic tool for clinical use. Provided herein 
are methods for identifying, isolating and re?ning naturally 
occurring catalytic antibodies for the treatment of a variety 
of medical diseases and disorders, including but not limited 
to infectious, autoimmune and neoplastic disease. Such 
catalytic antibodies Will also have applications in the ?elds 
of veterinary medicine, industrial and clinical research and 
dermatology. 

SUMMARY OF THE INVENTION 

[0011] According to one aspect of the invention, methods 
and compositions are provided herein for stimulating cata 
lytic antibody production to predetermined target antigens, 
including but not limited to those involved in pathogenic and 
neoplastic processes. Covalently reactive antigen analogs 
(CRAAs) are described Which stimulate the production of 
catalytic antibodies With therapeutic value in the treatment 
of a variety of medical conditions, including autoimmunity 
disorders, microbial diseases, lymphoproliferative disorders 
and cancer. The catalytic antibodies of the invention may 
also be used prophylatically to prevent certain medical 
disorders, including but not limited to septic shock, systemic 
in?ammatory disease and acute respiratory distress syn 
drome. 

[0012] The covalently reactive antigen analogs, (CRAAs) 
of the present invention contain three essential elements and 
have the folloWing formula: X1-Y-E-X2. E is an electro 
philic reaction center designed to react covalently With 
nucleophilic side chains of certain amino acids; Y is a basic 
residue (Arg or Lys) at the P1 position (?rst amino acid on 
the N-terminal side of the reaction center); and X1 and X2 
comprise three to ten ?anking amino acids on the N-terminal 
and C-terminal side of the reaction center. The resultant 
CRAA represents a novel combination of individual struc 
tural elements Which act in concert to (a) bind chemically 
reactive serine residues encoded by the germline genes for 
certain serine protease types of catalytic antibodies (as Well 
as residues such as Thr and Cys that might acquire their 
chemical reactivity via somatic sequence diversi?cation of 
the germline genes); (b) utiliZe ion pairing and noncovalent 
forces to bind structures such as positively charged Asp/Glu 
residues that are responsible for the basic residue cleavage 
speci?city of the germline encoded catalytic sites; and (c) 
bind antibody combining sites at multiple amino acids via 
ion pairing and noncovalent forces. 

[0013] In one aspect of the invention, CRAAs are admin 
istered to a living organism under conditions Whereby the 
CRAAs stimulate production of speci?c catalytic antibodies. 
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The catalytic antibodies are then puri?ed. Antibodies so 
puri?ed are then adminstered to a patient in need of such 
treatment in an amount suf?cient to inactivate antigens 
associated With a predetermined medical disorder. 

[0014] According to another aspect of the present inven 
tion, methods and compositions are disclosed for adminis 
tering immunogenic amounts of CRAAs combined With an 
immunogenic amount of a conventional transition state 
analog (TSA) to further stimulate catalytic antibody produc 
tion. 

[0015] According to another aspect of the present inven 
tion, a method is provided for treating a pathological con 
dition related to the presence of endogenously expressed 
catalytic antibodies. Examples of such abnormal pathologi 
cal conditions are certain autoimmune disorders as Well as 
lymphoproliferative disorders. The method comprises 
administering to a patient having such a pathological con 
dition a pharmaceutical preparation comprising covalently 
reactive antigen analog capable of irreversibly binding the 
endogenously produced catalytic antibodies, in an amount 
suf?cient to inhibit the activity of the antibodies, thereby 
alleviating the pathological condition. In this embodiment, 
the CRAA contains a minimal B epitope only to minimiZe 
the immunogenicity of the CRAA. 

[0016] According to another aspect of this invention, a 
pharmaceutical preparation is provided for treating a patho 
logical condition related to the presence of endogenously 
produced catalytic antibodies. This pharmaceutical prepara 
tion comprises a CRAA in a biologically compatible 
medium. Endogenously produced catalytic antibodies are 
irreversibly bound and inactivated upon exposure to the 
CRAA. The preparation is administered an amount suf?cient 
to inhibit the activity of the catalytic antibodies. 

[0017] In another aspect of the invention, methods for 
passively immuniZing a patient With a catalytic antibody 
preparation are provided. Catalytic antibodies are infused 
into the patient Which act to inactivate targeted disease 
associated antigens. In an alternative embodiment, should 
the patient experience unWanted side effects, the activity of 
the infused catalytic antibodies may be irreversibly inactivi 
ated by administering the immuniZing CRAA to said patient. 
Again, the immunogenicity of the CRAA in this embodi 
ment Would be reduced via the inclusion of a minimally 
immunogenic B cell epitope. A T cell universal epitope 
Would be omitted in this CRAA. 

[0018] In yet an alternative embodiment, the catalytic 
antibodies of the invention may be coadministered With 
antisense oligonucleotides to p53. Such combined therapy 
should prove efficacious in the treatment of cancer. 

[0019] In yet another aspect of the invention, active immu 
niZation of patients is achieved by administering the CRAAs 
of the invention in a CRAA-adjuvant complex to a patient to 
be immuniZed. At least 2 subsequent booster injections of 
the CRAA-adjuvant complex at 4 Week intervals Will also be 
adminstered. FolloWing this procedure, the patient’ sera Will 
be assessed for the presence of prophylactic catalytic anti 
bodies. 

[0020] The methods and CRAAs of the present invention 
provide notable advantages over currently available com 
pounds and methods for stimulating catalytic antibodies 
speci?c for predetermined target antigens. Accordingly, the 
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disclosed compounds and methods of the invention provide 
valuable clinical reagents for the treatment of disease. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a free energy diagram for antibody 
catalysis involving stabilization of the substrate ground state 
(AG5) and transition state (AGTS). AG"uncat and AG"Cat 
correspond to activation energies for the uncatalyZed and 
catalyZed reactions, respectively. Km is a function of the 
extent of ground state stabiliZation (AG5). Kcat/Km is a 
function of the extent of transition state stabiliZatin relative 
to the catalyst-substrate ground state complex. 

[0022] FIG. 2 is a schematic representation of the domain 
structure of the epidermal groWth factor receptor (EGFR) 
protein. Ligand, ligand-binding region found mainly in 
domain III; TM; transmembrane domain; CYs, cysteine rich 
domains; and SP, signal peptide. 

[0023] FIG. 3 is a schematic diagram of the cloning 
strategies proposed for preparing anti-EGFR catalytic anti 
bodies. 

[0024] 
peptide. 

FIG. 4 depicts the structure of the CRAA-EGFR 

[0025] FIG. 5 is a diagram depicting Fv construction by 
overlap extension. 

[0026] FIG. 6 shoWs a schematic diagram of the immo 
biliZation of a serine protease reactive ?uorophosphate tran 
sition state analog. (a) triethylamine, CH2C12; (b) Water, 
THF; (c) DAST; (d) glutaric anhydride, pyridine; (e) DCC, 
DMAP, triethylamine, ?uorescein. 

[0027] FIG. 7 shoWs a schematic representation of the 
structure of gp120. V, variable regions; PND, principal 
neutraliZing determinant; arroW, cleavage site targeted by 
catalytic antibodies generated using the methods of the 
present invention. 

[0028] FIG. 8 is a schematic depiction of the DFP reaction 
With nucleophillic serine residues. 

[0029] FIG. 9 is a bar graph shoWing irreversible inhibi 
tion of L chain peptidase activity by diisopropyl?uorophos 
phate ester conjugated to biotin (top structure). L chain from 
clone U19 (1 nM) was incubated for 30 minutes With the 
inhibitor. Unbound inhibitors Were removed by gel ?ltration. 
Peptidase activity Was measured at 20 nM L chain With 
radiolabeled VIP substrate. Data are expressed as % inhibi 
tion relative to activity of the L chain subjected to gel 
?ltration Without inhibitor pretreatment (about 15,000 cpm). 

[0030] FIG. 10 depicts exemplary immunogen structures 
contemplated for use in the present invention. The box 
shoWs the structure around the targeted cleavage site 
(Lys432-Ala433). Flanking residues are indentical in the 
three immunogens. Amino acid numbers are those in full 
lenghth gp120. 

[0031] FIG. 11 is an autoradiogram of a non-reducing gel 
shoWing the hydrolysis of 125I-gp120 (100 nM) incubated 
With 50 nM IgG from a lupus patient (lane 2, left panel) and 
11 nM L chains from MRL/lpr mice (lane 2, right panel). 
Lane 1 in the left and right panel shoW equivalent amounts 
of the substrate incubated With noncatalytic IgG from an 
HIV-1 positive subject and L chains from BALB/c mice. 
Incubation, 2 hours at 37° C. 
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[0032] FIG. 12 is a graph shoWing antibody catalyZed 
cleavage of 125I-gp120 incubated for 1 hour With lupus IgG 
(50 nM) Without and With DFP (10 pM). (B) 125I-gp120 
from various strains incubated for 2 hours With L chain Lay2 
(1 pM). 
[0033] FIG. 13 is an immunoblot of a reducing SDS-gel 
shoWing hydrolysis of unlabeled gp120 (11 pM; SF2, Chi 
ron) by L chain Lay2 (20 pM) (Lane 2). 
[0034] FIG. 14 is a schematic draWing of the putative 
transition state of acyl-enZyme formation during peptide 
bond cleavage by serine proteases. The acyl enZyme com 
plex (right structure) is deacylated by an attacking Water 
molecule. 

[0035] FIG. 15 is an exemplary CRAA designed to elicit 
catalytic antibodies to TNFot. 

[0036] FIG. 16 is an exemplary CRAA designed to elicit 
catalytic antibodies to IL-1[3. 

[0037] FIG. 17 is an exemplary CRAA designed to elicit 
catalytic antibodies to IL1-[3. In this CRAA the electrophillic 
reaction center comprises a boronate molecule. 

[0038] FIG. 18 is a schematic diagram of the cellular 
molecules Which participate in p53 mediated signalling 
events. 

[0039] FIGS. 19A and 19B depict a list of antigens 
targeted by conventional monoclonal antibodies shoWing 
clinical promise. Such antigens are suitable targets for the 
catalytic antibodies of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] Methods are disclosed for stimulating synthesis of 
catalytic antibodies of predetermined speci?city by the 
immune system. In one embodiment of the invention com 
positions and methods are provided for the generation of 
catalytic antibodies to a peptide antigen of choice. In another 
embodiment, compositions and methods are provided Which 
are useful in passive immunotherapy modalities for the 
treatment of cancer and other medical conditions. Catalytic 
antibodies for treatment of disorders in Which TNFO. and 
IL[31 play a key role are also contemplated for use in the 
present invention. Such disorders include, but are not limited 
to, ischemia and reperfusion injury, septic shock, SIRS, 
acute respiratory distress syndrome, rheumatoid arthritis, 
in?ammatory boWel disease, multiple schlerosis and neu 
rotrophic pain. 

[0041] In another embodiment of the invention, vaccina 
tion protocols are described Which elicit catalytic Ab pro 
duction to predetermined viral or pathogenic antigens. The 
covalently reactive antigen analogs disclosed preferentially 
stimulate the production of catalytic antibodies. Such anti 
bodies provide superior protection against infection due to 
the presence of catalytic action against the target antigen 
Which results in its permanent inactivation. Additionally, a 
single catalytic Ab molecule may be reused to inactivate 
multiple antigen molecules as compared to noncatalytic Abs 
Which bind antigen reversibly and stoichiometrically. 

[0042] ImmuniZation With TSAs [1] has been proposed as 
a means to derive Abs that can bind the transition state, and 
thus loWer the activation energy barrier for the reaction. The 
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commonly used phosphonate analogs contain a tetrahedral 
phosphorous atom and a negatively charged oxygen atom 
attached to the phosphorous. Formation of the transition 
state of peptide bond cleavage is thought to involve con 
version of the trigonal carbon atom at the cleavage site to the 
tetrahedral state, and acquisition of a negative charge by the 
oxygen of the carbonyl group. The conventional phospho 
nate TSAs may induce, therefore, the synthesis of Abs 
capable of binding the oxyanion structure and the tetrahedral 
con?guration of the transition state. HoWever, Abs to these 
TSAs, While capable of accelerating comparatively unde 
manding acyl transfer reactions, cannot effectively catalyZe 
peptide bond cleavage. An antibody to a phosphinate TSA 
has recently been reported to sloWly cleave a stable primary 
amide [11]. It is possible that the anti-phosphinate Ab may 
permit superior transfer of a proton to the amide nitrogen at 
the scissile bond, compared to the more common anti 
phosphonate Abs, Which might account for its better cata 
lytic activity. 
[0043] Most enZymologists hold that phosphonate TSAs 
fail to elicit ef?cient catalytic Abs because they are poor 
transition state mimics, and because multiple transition 
states are involved. EnZymes use activated amino acid 
sidechains to catalyZe peptide bond cleavage. For instance, 
the Ser hydroxyl group acquires enhanced nucelophilicity 
and the capability to mediate covalent catalysis due to 
formation of an intramolecular, hydrogen bonded netWork of 
the Ser, His and Asp residues. The phosphonate analogs do 
not contain structural elements necessary to bind the nucleo 
philic reaction center. Induction of the covalent catalysis 
capability in Abs is therefore unattainable using conven 
tional phosphonate TSAs. Further, these TSAs do not exploit 
the existence of the germline encoded, serine protease site in 
Abs. 

[0044] Methods are disclosed for the preparation of elec 
trophilic CRAAs Which are capable of reacting With the 
nucleophilic serine residue of the catalytic Abs. These novel 
antigen analogs Will be applied to select catalysts from the 
antibody libraries. The logical extension of this strategy is to 
force the utiliZation of the serine protease sites for the 
synthesis of antibodies speci?c for individual target anti 
gens, such as the EGFR. This can be achieved by immuni 
Zation With the aforementioned electrophilic CRAAs. Such 
CRAAs promote clonal selection of B cells expressing the 
germline encoded serine protease sites on their cell surface. 
Further, the speci?city for EGFR, for example, Will be 
ensured by incorporating an appropriate antigenic epitope 
from EGFR Which Will ?ank the covalently reactive antigen 
analog structure. 

[0045] Catalytic Ab synthesis has been documented in 
autoimmune disease [2, 4]. Further, the immune system is 
capable of producing Abs that catalyZe the cleavage of 
exogenous antigens, including the cleavage of HIV protein 
gp120. HoWever, patients infected With the virus do not 
mount a catalytic Ab response to gp120. The HIV CRAAs 
discussed herein Will force the immune systme to synthesiZe 
protective catalytic antibodies to HIV. Data are presented 
herein Which support this approach. gp120 has been selected 
as the target antigen for the folloWing reasons: (a) It is an 
essential constituent of HIV-1 for productive infection of 
host cells; (b) As a virus-surface protein, gp120 is readily 
accessible to Abs; and (c) Certain anti-gp120 Abs have been 
shoWn to arrest HIV infection. 
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[0046] The catalyst VL genes can be recruited for the 
synthesis of HIV-speci?c catalytic Abs, by immuniZation 
With the CRAAs of the present invention. The analogs are 
capable of binding the nucleophilic, germline encoded cata 
lytic site, and therefore, preferentially stimulate the clonal 
expansion of B cells producing the catalytic Abs. When 
necessary, phosphonate TSAs can be combined With CRAAs 
to induce catalytic antibodies that contain an oxyanion hole 
in addition to nucleophillic chemical reactivity. 

[0047] CRAAs reactive With the key structural elements of 
serine protease-like catalysts Will be synthesiZed Which 
contain a model B cell epitope of gp120 involved in CD4 
binding (residues 421-436). Autoimmune and non-autoim 
mune mice Wil be immuniZed With the B epitope and its 
CRAA using procedures Well knoWn to those of skill in the 
art. A T helper epitope Will also be incorporated in the 
CRAA. Individual structural features knoWn to contribute in 
serine protease catalysis, i.e., a nucleophilic serine residue, 
an oxyanion hole forming residues, shape complementarity 
With the tetrahedral geometry of the scissile bond, and 
recognition of ?anking residues in the substrate Will be 
recruited in the elicited antibodies by incorporating the 
folloWing features in the TSAs: an electrophilic, tetrahedral 
phosphonate ester or a negatively charged phosphonate 
?anked by the B epitope residues. 

[0048] The CRAAs of the invention and the resulting 
catalytic antibodies have at least three major applications. 
The ?rst application is directed to the generation of catalytic 
antibodies in either humans or animals folloWing immuni 
Zation With a CRAA designed for a particular medical 
disorder. The catalytic antibodies so generated Would then 
be administered to patients to inactivate targeted antigen 
moieties. In this scenario, should the patient experience 
adverse side effects, the immuniZing CRAA may be admin 
istered to irreversibly inactivate the catalytic antibody. The 
CRAAs in this embodiment Would be synthesiZed With a B 
cell epitope only in order to minimiZe immunogenicity. 

[0049] In the second application, CRAAs may be admin 
istered to patients for the purposes of actively immuniZing 
the patient against particular pathological to generate a state 
of protective immunity. These CRAAs Would be adminis 
tered as a CRAA-adjuvant complex. 

[0050] Finally, the CRAAs of the invention may be admin 
istered to patients Who are currently expressing catalytic 
antibodies in association With a medical disorder such as 
autoimmune disease or multiple myeloma. CRAAS may be 
designed With speci?cally react With the antibodies present. 
Inhibition of catalytic function should result in an amelio 
ration of the disease state. Again, these CRAAs are designed 
to contain a minimally immunogenic B cell epitope only. 

[0051] The detailed description set forth beloW describes 
preferred methods for practicing the present invention. 
Methods for selecting and preparing CRAAs, stimulating 
the production of catalytic antibodies to predetermined 
disease antigens are described, as Well as methods for 
administering the CRAAs or catalytic antibodies in vivo. 

[0052] I. Selection and Preparation of CRAAs 

[0053] The covalently reactive antigen analogs of the 
invention are prepared using conventional organic synthetic 
schemes. The novel CRAAs of the invention contain an 
electrophilic center ?anked by peptide residues derived from 






































































