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INTRODUCTION

Recent developments in recombinant DNA technel-
ogy make possible the production of Fab, Fv, and sin-
gle-chain Fv (scFv) antibody fragments in genetically
engineered microorganisms (1). Applications of recom-
binant Fab and scFv include the elucidation of antigen-
antibody interaction, imaging, drug and toxin targeting,
catalysis, immunomodulation, immunotherapy, neutrali-
zation, and detoxification. Recently authots*have also
show that antibody fragments could have potential for
the immunopurification (2). We have produced a bac-
terial scFv specific for a recombinant Hepatitis B virus
surface antigen (HBsAg). Using expression vectors de-
signed for periplasmic export we found that the scFv
nevertheless remained associated to bacterial insoluble
material. We will show evidence suggesting that posi-
tively charged aminoacids of the heavy chain V-region
(V) could be responsible for the association of the scFv
to the bacterial inner membrane.

EXPERIMENTAL PROCEDURES

RNA was extracted from the anti-HBsAg mouse hy-
bridoma CB-Hep.1, and cDNA synthesized. PCR was
used for the assembly of the scFv (VL-L-VH or VH-
L-VL) gene, including a 14 aminoacid spacer between
VH and VL regions, and for site-directed mutagenesis
of the VH domain. The sequenced gene was inserted
for export into the secretion vectors pPACIB.1 and
pPACIB.3, bearing OmpA secretion signal and for in-
tracellular expression into pPACIB.4 and pPACIB.5

vectors. All vectors bear 6-histidine.coding domain that
are fused at the N- or C- terminal of the mature protein.
Several E. coli strains were transformed and expression
induced with beta indoleacrylic acid. Western Blots
(WB) of SDS-PAGE bacterial material were developed
with a specific anti Fab rabbit antibody. The activity
of fragments was monitored by specific ELISA against
HBsAg. The proteins were purified by immobilized
metal affinity chromatography (IMAC).

RESULTS AND DISCUSSION

A high expressiox level was found for the scFv (VH-
L-VL) in pPACIB.1 and pPACIB.3 when strain MM294
was used (ca. 15% of total bacterial protein).- While botH
vectors have a bacterial secretion signal, the synthesized

‘protein is not secreted into the periplasm. Extraction

studies and electron microscopy indicate that the scFv
is associated to the insoluble membrane fraction. This
fraction was solubilized with 6M Urea, and the scFv
with a 60% of purity renatured by extensive dyalisis
against PBS. The renatured scFv binds to the antigen
in a direct ELISA. Two different versions of the scFv
fragment were cloned into the pPACIB.1 vector; one of
them with mutated VH domain (Arg 16-Gly) and the
other with change in domain order (VL-L-VH). These
changes brought forth the export active scFv to perip-
lasm, suggesting that framework 1 positively charged
aminoacids of the VH region could be responsible for
the association of the scFv to the bacterial membrane,
as have been suggesting by other different studies (3).
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A succesful intracellular expression was confirmed
when the pPACIB.5 vector was used, while no expres-
sicnn was detected when the pPACIB.4 vector was em-
ployed. These results indicate that the human IL-2 cod-
ing region (58 aa) 5’ to the protein, is a potent factor
in succesful expression of heterologous protein in bac-
teria.
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INTRODUCCION

El desarrollo de una industria para la obtencién de
anticuerpos monoclonales (AcMs) constituye uno de los
objetivos biotecnoldgicos priorizados en el pais. En este
proceso es muy utilizada la Proteina A de Staphylococ-
cus aureus (SpA) por su capacidad de unién inespecifica
a la region Fc de la mayoria de las inmunoglobulinas.
Por estas razones y tomando en consideracion los resul-
tados satisfactorios obtenidos en nuestro laboratorio,
con la utilizacidon de celulosa macroporosa esférica de
produccion nacional en la inmovilizacion de tripsina (1)
e inhibidores de proteasas (2), se decidid estudiar la
inmovilizacion de SpA en este soporte. En el presente

trabajo se obtienen e investigan dos preparados, Cel-.

SpA y celulosa-glicidol-SpA (Cel-Glic-SpA), con car-
acteristicas favorables que les permiten ser empleados
en la purificacién de AcMs.

MATERIALES Y METODOS

La celulosa con un tamaifio de particula de 40 a
80 um fue oxidada con periodato de sodio y activada
con glicidol (1, 3). La cromatografia de afinidad en
ambas matrices se realiz6 a través del procedimiento
descrito por Pharmacia (4). En estos procesos se uti-
liz6 Inmunoglobulina G humana (IgGh) y liquido as-
citico T, producidos en el Instituto de Hemoderivados
y los Laboratorios de CIM respectivamente. Se estudia-

ron la estabilidad de las matrices durante los procesos
oxidativos ¥ de inmovilizacion, asi como la pureza de
las fracciones eluidas (4 y 5). Ademds, se realizd el
estudio hidrodindmico de los preparados (4).

RESULTADOS Y DISCUSION

Los mejores valores obtenidos de recobrado (7.8 mg
IgGh/mL gel), grado de inmovilizaciéon (GI) (4.1 mg
SpA/mL gel) y grado de oxidacién (GG (73.9 pmoles
NalO,/mL gel) para el sistema Cel-SpA resultan satis-
factorios si tenemos en cuenta los antecedentes que se
describen sobre este tema (5 y 6). Por otro lado, es
evidente que el soporte Cel-Glic-SpA es mds eficiente
al alcanzar un GO de 110.6 pmoles NalO,/mL gel, un
GI de 6.3 mg SpA/mL gel y un alto valor de recobrado
(16.1 mg IgGlvmL gel), lo cual corrobora nuestra hipé-
tesis de que las limitaciones difusionales juegan un pa-
pel importante en esta cromatografia, pues la matriz que
contiene el brazo espaciador muestra ventajas en estos
parametros para cada una de las concentraciones de
muestra adicionada en el proceso cromatografico.

Al aplicar las fracciones eluidas en el sistema SDS-
PAGE se obtuvo una unica banda electroforética, y 4
bandas en el patron de la focalizacion isoeléctrica que
corresponden a isoformas de la inmunoglobulina que se
desea purificar. El hecho de que no se aprecie despren-
dimiento de SpA durante el proceso cromatogrifico
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