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PRODUCTION OF MNONOCLONAL ANTIBODIES.
A JOINT EFFORT IN LATIN ANERICA

DP/RLA/83/003 PROGRANA REGIONAL DI BIOTECROLOGIA
PNUD/UBESCO/ONUDI PARA ANERICA LATINA Y CARIBE.

PINAL REPORY.

1. PARTIFIPATING LABORATORIES:

Laboratories from twelve countries,-Argentina, Bolivia,
Brasil, Chile, Colombia, Costa Rica, Cuba, Equador, Guatemala,
Nexico, Uruquay, and Venezuela-, were involved in the project. A
detailed list cam be found in ADDENDUR 1.

2. BACKGROUND:

Wben the representative of the tvelve participating
laboratories listed above met in 1988 to discuss and elaborate a
common project dealing with the large-scale production of
Nonnclonal Antibodies (NAbs) using cell culture techbnology, it
came clear the diversity in development levels, both in term®ss of
facilities amd existing know-how, amd even in the imsediate
aspirations of each one. At the time, some laboratories did not
even dare to dream of achieving a technology of this kind, but the
final common demominator was the will of each ome to participate
and make the nmecessary efforts. The possibility of vorking
together vas also a strong motivation that drove all the countries
to get involved in the project.

At that point it also became clear that to bridge the
technical and scienmtific gap, the best strategy was to aligm with
the wmost advanced laboratories, and to propose ambitious Dbut
pevertheless realistic goals, that would necessarly "force” the
development of a wore homogenous technological level in the
region.

Tvo out of the twelve countries had by that time initiated
efforts, using otber funding sources, for the construction of
adequate facilities, the acquisition and installment of equipment,
and the formation of human resources for the development of bigh
density hybridoma culture techbnology and the purification of
NAbs. These two laboratories, the Bybridoma Department of the
Centro de Ingemieria Genética y Biotecmologia, in HBabana, Cuba,
and Centro de Biotecnologia, of the Instituto Butantan, in Sao
Paulo, Brazil, were designated as reference units, and commjtted
to receive trainees fros the other ten countries. Even wmore
prepared than tbe rest, Cuba and Brazil vere not yet ready to
produce MAbs "in vitro® in the order of grass, and such a project
would also bring benefits to these laboratories.




fave srew t

The other participating laboratories could be divided in two
categories: the omes already generating hybridomas and preducing
very small amounts of NAbs for research purposes, and a seccnd
group with interest im the field, but very little, or no previous
experience at all, im hybridoma generation and MAbs production.

3. OBJECTIVES OF THE PROJECY:

The project had the following gemeral and specific
objectives:

3.2. General:

3.a.1. To promote the <cooperation among Latin American
countries im order to achieve the necessary technological
development for the large-scale production of HNAbs.

3.2.2. %o motivate:

- the cooperation in research and obtention of products

- the development of assays for the use and validation

of such products.
- the regional integrationm for production and commerce

These objectives intemded to increase the region’s
technological autonomy and provide resources which could result in
the solution of inherent problems in areas of human, plant and
animal bhealth.

3.b. Specific:

3.b.1. To optimize the techmological procedures for the
large-scale production of MNAbs and to compare the available
pethodologies.

3.b.2. To transtfer the technical information derived from the
fullfillment of the aforementioned aspect, in the form of
technical reports.

3.b.3. To ratioralize the installed regional capacities by
creating two reference laboratories for large-scale culture
production of NAbs.

3.b.4. To stremghtben the oparticipating laboratcries 1in
dependence of their development status.

3.b.5. To produce, in large scale, NAbs with social and/or
economical importance in the following areas:

- the diagnosis of tropical and infectious diseases.

- tumor diagnosis and treatment, and transplantation

therapeutics.

- the diagnosis of plant and animal pathogens.

4. DEVELOPNENT OF TBE PROJEC!:

4.1, Trainings and production phases:
The project was conceived as to be developed in two
phases, a first one for training, and a second for production.
4.1.1. Training phase:
Before the initiationm of this phase, the reference
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laboratories of Bratil and Cuba exchanged acquired experience,
with reciprocal visits of scientists.

In this phase, the reference laboratories had the
responsability of receiving and training investiqators coming froa
the tenm countries, im qroups of two to four. Each country would
send one same or different trainees, for a three month period, to
both Brazil and Cuba.

It wvas agreed that the traimee(s) would already have some
basic knowledge of hybridoma technology or, at least, cell culture
training. As Bolivia apnd Guatemala had not two investigators with
such qualification, it was agreed that these countries would send
students to receive basic traiming im Argentinma and HNexico,
respectively, instead of travelling to Brazil and Cuba. With this
arrangenent Bolivia and Guatemala had the opportunity of receiving
a more basic training while participating in the origimal project.
The choice of Argentina and Nexico as receiving countries was due
to geoqraphical reasons, thus reducing travel costs and savierg
funds for laboratory needs.

it the end of this training phase, Cuba and Brazil bad
received students from nine countries each (inm three groups).

the strategy for this phase involved the work in the probleas

inberent to the technology of scaling up cell culture, the
downstream processes and the evaluation of purity grade of
antibodies after chromatography. This phase also included regular
sepinars in specific themes as:
- XAbs and their application in biotechnology
- cell culture devices and bioreactors (spimners, hollow fibers,

alginate entrapment, airlift)
- purification methods for NAbs
- human and second generation Kibs
- quality control for therapeutic NAbs
- dissclved oxygen in cell culture
- antibodies with enzymatic activity
- serus free media for cultivation of hybridomas
- anti-jdiotypic antibodies

Besides these, various other scieptific themes were covered,
including particular research projects in course in Brazil and
Cuba.

$.1.2. Production phase:

For this phase the strateqy was that each one of the ten
countries would send one person, already trained in the first
phase, to Cuba or Brazil, for the actual production of selected
NAbs. The following schedule was defined:

- Countries sending persons to Cuba: Chile, Ecuador, Guatenmala,
Nexico and Oruquay (2 groups, 3 months 2ach).
- Countries sending opersons to Brazsl: Argentina, Bolivia,




Colombia, Costa Rica and Venmeruela (2 groups, 3 months each).

It should be wmeationed that ome of the gqgroups to work in
Braril (Colombia amd Costa Rica) did not participate in tbhe
production phase. Colombia did mot sent a person for a particular
reasop of their own, amd Costa Rica sent a personm that bhad not
participated in the traiaming phase or had basic cell culture
knowledge. As this scientist had other interests in the
Butantan’s Institute, it was agreed with the director of the
participating laboratory that this persom would receive training
in a sera productiom umit. In the case of Colombia, one scientist

vill be sent to Butistanm to work im bigh demsity cell culture for
vaccine production.

The MAbs produced in Cuba were specific for CD3 and alpha 2D
interferon. the NAbs produced inm Braril were against CD3 and the A
bhuman blood group. The anti-alpha 2b interferon bybridoma had been
generated in Cuba, the amti-A hybridomas in Argentina and Bratil,
and the anti-CD3 bybridomas were bought from ATCC.

4.2. Neetings:

Four meetings tock place between September 1988 and September
1991. In the first wmeeting the representative of the 12
participating laboratories discussed and elaborated the project to
be submitted to UNIDO/UNESCO. The traiming schedules were defined
in the second meeting, in the Sprinmg of 1989.

In the third meeting (August 1990) the project was critically
elavuated, with very positive results. This meeting was meant to
be the 1last one but there was a consensus to continue the
collaboration, as the project had created bonds between countries
and others kinds of cooperation were initiated. This finally led
to an extraordinary fourth meeting with two main purposes: to make
a final evaluation of the project and to elaborate a "Phase II"
project, to be submitted in tbe near future.

5. RESGLTS:

As a general result, the laboratories representative of ten
countries received the proposed training (training pbase). The
production phase bad some minor problems with two countries
(Colombia and Costa Rica), but tbe results were judged as very
satisfactory by the countries who attended to two phases. On the
vbole, the objectives origimally proposed were accomplished.

The trainees learned how to qrovw bybridomas froms the small,
to the wmedium, to large scale, in several cuiture devices, and
bioreactor models, hov to handle MAbs, bow to assay and to verify
production, bow to purify, and bovw to evaluate the whole process.
In the oproduction phase they manipulated the bioreactors by
themselves, are nov apt to start to work in this field in their
countries, and even to choose which equipment is more adeguate to
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their particular purposes.

Lach training and production group eiaborated technical
reports that were distributed amongst all participating
laboratories. A preliminary evaluation of several bioreactors for
large-scale production of HNAbs in culture was dome in the
reference laboratories, and some related information can be found
in ADDEEDUN 2.

Oone important comsequemce of the Project was that the
participating laboratori=s gainad conscience that, when deciding
upon large-scale culture for the production of NAbs, the
bioreactors are only part of the problem, as a vhole backup eunit
dealing with media preparation and control, establishment of a
cell bank with adequate requirements, the design of an efficient
downstrean process, and process and quality control measures, can
be even more resource-, and time-consuming than the operation of
the bioreactors.

6. CONCLUSIONS:

6.1. A significant technological improvement was achieved in
the participating laboratories.

6.2. Latin American countries bhave the «capability and
conditions to evaluate advanced technology and diffuse know-how.

6.3. 1lReference laboratories for large-scale culture
production of Nibs were created in the region.

6.4. 7The strateqy of defiming goals of high technological
level, as starting point for the project, prooved to be correct.

6.5. Scientific and techpological cooperative bonds were
created as a by-product of the project.

6.o. Apart from the divect impact of the technological
development achieved by each laboratory, the project helped the
units in their effort to obtain additional national and
international support for their activities (see ADDENDOX 3 for
exasples).

6.7. There is a strong peed for a fu-ther continuation of
the technological development, and the scientific links, created
%y this project. Such future efforts should take the form of:
(a) A "Phase II" Project (ADDENDUN )
(b) An information network dealing with the KAbs in
developaent or production in the region (ADDENDUN 5)

(c) The organization of basic and advanced courses on MAb
technology (ADDENDUN 6), and the edition and publication
of related Manuais.




ADDENDUR 1.
PARTIZiPATING LABORATORIES AND REFERENCE NAEES.-

Argentina.- _ ) o
Dr. Alberto Horenstein, Centro Oncolégico de HNedicina ¥iclear,
Inst. A.H. Roffo, Buenos lires.

Vepezuela,- oo
Dr. Gustavo Ortega, Instituto de Biomedicina, Caracas.

Dr. BHeriberto Cuevas, Imstituto de Investigaciones Biomédicas,
Academia ¥Wacional de Ciencias, La Paz.

Brazil.-
Dr. 1Isaias BRaw, bDr. Ana K. Hcro, Centro de Biotecnologia,
Instituto Butantan, Sao Paulo.

chjle.- ] o _
Dr. Luis A. Ferreira V., Facultad de Nedicina, Universidad de
chile. Santiago de Chile.

Costa Rjca.-
Dr. Bruno Lomonte, Instituto Clodomiro Picado, Universidad de
Costa Rica, San José.

Cyba.-
Dr. Jorge V. Gavilondo, Centro de Ingenierfa cenética y
Biotecnologfa, La Habana.

Ecuador. -
Dr. Lui E. Plaza, Instituto Ecuatoriaro del Seguro Social,
Guayaquil.

Guatepmala.-
Dr. Ricardo Lujén, Instituto de Investigaciones, Oniversidad del
Valle de Guatemala, C. Guatemala.

Dr. Lourival D. Possani, Centrv de Investigacién sobre Ingenierfa
Genética y Biotecnologfa, UNAK, Cuernavaca

Dr. Alberto MNieto, Pacultad de OQuimica, Opiversidad de la
Republica, Nontevideo.

Dr. Oscar Orozco, Instituto Wacionmal de Cancerologia, Bogota.
Dr. Luis Guillermo Parral, VECOL, Bogotd.




ADDENDUN 2.

SOKE EIANPLES of COLTORE PROCESSES 1IN BIOREACTORS FOR THE
PRODUCTION OF NONOCLONAL ARTIBODIES.-

Introduction.-

Several culture devices (roller bottles, "spinner®" flasks
bearing encapsulated or free cells, and dialysis tube high density
culture), and four types of Dbioreactors, wvere employed in the
Project. Among the latter, three wmodels of hollow-fiber
bioreactors (Emdotronic’s Acusyst "R" anpnd *Jr." wmodels, and
Amicon’s Vitafiber II), and one airlift bioreactor (Bellco’s) were
studied.

These four bioreactors belong to the so-called "high-density"”
systems for cell culture, which bhave gained increasing general
acceptance for ¥Ab productiop by institutions and private
companies. Bach equipment has its advantages and drawbacks, that
depend on the hybridoma to be grown, the level of production
desired, the desigqn of the dovnstream process, and the final
application of the E1Db.

Hollow-fiber reactors, disregarding the differences between
sanufacturers, mimetize the qrowth of cells in tissues. Very high
densities are obtained, and the process that 1leads to the
supplement and resoval of metabolites and catabolites is similar
to what occours in the body (difussion through a capillary
netvork), and definmes extracapillary (cells) and intracapillary
(culture wmedium) spaces. The provision of convenient molecular
veight cut-offs im the hollow fibers makes it possible to harvest
the antibodies inm bigh concentration and low volumes. The high
cell densities acbieved, produce an extracapillary environment in
vhich the serum requirements can be reduced. This same high cell
density makes critical any problem in the operation of the mediusm
reneval systewm, as cell death rapidly occours.

In all models tested, some <cells escape from the
extracapillary space unto the barvest. Preliminary experiments
indicate that the DNA levels of the supernatants can be very bhigh,
as the culture "matures", the bioreactor cartridge fills up with
cells, and cell dezath increases. This can be a drawback for NAibs
to be used in bumans, and additional purification measures have to
be implemented.

Even though bigh cell densities can be achieved in the
airlift wmodel studied in the Project, this system belongs to a
more conventional type of fermentor, aore like the "bomogeneous"
types of bioreactors in wbich there is no physical separ-tion
between media and cells. It is based in the growth of hybr.doma
cells settled on the surface of bundreds of small glass cylinders,
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deposited in a 3-liter vase. Complete medium is puaped through-all
the vace, and aeration is provided by a spargimg device. Thus,
the barvest volumes are large, the total need of serum increases,
and tbe antibodies are more diluted. The latter makes necessary
the use of a concentration step before chromatography.

The wvay in which the cells colonice the growing space allows
a more "relaxred"™ comtrol of the equilibrium of the system, as
opearational problems bave a slover impact in cell viability.

The objective of this report is only to exemplify several
successfull productions performed in these types of bioreactors.
tThe Pruject provided each participating laboratory vith the
preparation to decide in thneir selection, based upon their needs
and conditions.

From a general poimt of view, our experience is that the
information supplied by all manufacturers is incomplete, in the
sense that not an emough number of examples representative of all
the spectrum of pescsible behaviours of different hybridomas 1is
supplied. This siturtion leads to the need of some previous
testing, that is ot usually available for Latin American
laboratories.

Also, the operating manuals are complex, and insufficient in
contents, specially in relation to trouble-sbooting, and process
interpretation, essential for the control of the parameters that
determine cell growth, as the scaling-up is not simple, nor can
the da*a obtained from <conventional <culture can be readily
extrapolated.

Example }§ 1.- rjrlift Bioreactor.

(1) Manufacturer and Nodel: Bellco, Programmsable Airlift
Bioreactcr

(2) Eybridoma: OKT-3 (ATCC)

(3) Culture mediuw and additives: DNE (Sigma), supplemented with
beta-mercaptoethanol, antibiotics, and 0.2% ethanol. Fetal bovine
serum (Cultilab),

(4) Inoculum: 10% cells

) Total days of the process: 30 days

) Total harvest days: 30 days

) Total harvested volume: 69 liters

) Total consumption of medium: 50 liters

) Total consumption of serum: 20 liters

0) Total amount of MAbs after purification (Lowry): 3.15 grass
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- RoJ iber Biorsactor.

(1) Nanufacturer apd modei: Amicon, Vitafiber II

(2) Bybridoma: anti-bhuman B blood group (Brazil)

(3) Culture medius and additives: RPNI 1640 (Sigma), supplemented
with beta-mercaptoethanol and antibiotics. Fetal bovine serua
(Cultilab).

{¢4) Inoculum: 4.4 1 108 cells

(5) Total days of the process: 25 days

{(6) Total harvest days: 20 days

(7) Total harvested vrlume: 165 1l

(8) Total consumption of medium: 20 liters

(9) Total consumption of serus: 1.1 liters

(10) Total amount of NAbs: ubndetermizned. The helaqlqtination titer
of the crude supernatant reached 4,000,000 after 1% days of
harvest.

Example f§ 3.- Hollow Fiber Bioreactor.

(1) Manufacturer and Nodel: Endotromics, Acusyst-R

{2) Bybridoma: CB-IFNA2.4 {Cuba)

(3} Culture medium and additives: RPXI 1640 (Gibco), supplemented
with 3 g/liter of glucose, L-glutamine, sodium pyruvate, and
antibiotics. Colostrus-free newborn bovine serum {CubavVet).

(4) Inoculum: 150 x 108 ceils

(5) Total days of the process: 76 days

{6) Total bharvest days: 62 days

(7) Total harvestzd volume: 4.132 liters

(8) Total consvmption of medium: 560 liters

(9) Total consumption of serum: 233 nl

(10) Total amount of NAbs after purification (Lowry): 7.0 qgrams

Exar.je f§ 4.- Bollow Fiber Bjoreactor.

(1) Manufacturer and Nodel: Endotronics, Acusyst-Jr.

{2) Bybridoma: CB-IFNA2.4 (Cuba)

(3) Culture medium and additives: DNE (Gibco), supplemented with
L-qlutamine and sodium pyruvate, and antibiotics. Colostrum-free
newborn bovine serum {(CubavVet)

(4) Inoculum: 1 x 10% cells

(5) Total days of the process: 60 days

(6) Total barvest days: 53 days

) Total harvested volume: 4.0 liters

) Total consumption of medium: 300 liters

) Total consumption of serum: 400 ml

0) Total amount of NAbs before purification (ELISA): 10 qrgms




ADDEBDUR 3.

INPACT OF THE PROJRCT IN TBE DEVELOPNEET OF THE PARTICIPAYING
LABORATORIES. -

Apart from the direct impact of the techrological
development achieved by each laboratory, the project helped the
units in their effort to obtaim additiomal national and
international support for their activities. The following
information vas provided by different laboratories.

GUATERALA. -

the Project promoted the allocation of funds fros the
Bational <Committee on Biotechnology (CONBIOTEC) to this
laboratory, for the developwent of traimings in nearby countries
and the organization of a national seminar on Electrophoretic
Techniques. Tight research links were established wvith the Center
for Genetic Engimeerinmg and Biotechnology of Cuernavaca, ¥exico,
that bas offered this laboratory possibilities for post-graduate
training.

BOLIVIA.-

The developmeat of such Project created an atmosphere of
support that led to the allocation of additional funds, and the
promotion of courses.

CBILE.-

The Project belped to get the approval of additional funding
sources (WHO, SAREC, and CONACYT) that amount some USD 50,000, apd
to gain support from the University anmd the government for the
presentation of a Project to the BID. The achievement of a
superior technological status by the participating ladboratory bas
made it possible to establish interactioas with other research
centers and enterprises.

URUGUAY. -

The participating laboratory received support for the
construction of a 80 sq.m. unit for cell culture, with defined
areas for bioreactors and purification. The scientists that
assited to the training and production phases of the Project have
been able to teach new personel, in order to gain the acceptance
of a fellowship at the Biomedicai Center of the Uppsala
Oniversity, in Sweden.

ARGENTINA. -

The participating laboratory oained access to additional
funds from CONICET, CABBIO, and IAEA. The Project promoted the
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definition by institutions and medical centers of tbe need of a
scaling-up unit for the production of EAbs to be used in diagnosis
and treatment of infectious, mneoplastic, and Dhematological
diseases.

MEXICO.-

The laboratory was awarded USD 10,000 for additionmal
facilities for cell culture, and USD 20,000 for equipment. The
UNAK also approved a research project for the use of stirred tank
technology for the culture of bhybridomas, and contracted an
experienced Mexican scientist, trained in the USA. A scientific
coilaboration was developed with the Universidad del Valle,
Guatemala, as a collateral result of the trainimg of a scientist
in Nexico for the production phase of the Project.

VENEIUELA. -

The Project gave speed to the investigations dealing with the
generation of MAbs for Mycobacterjum leprae, and the establishment
0of collaborative links with a Colombian institutionm. Also, the
theme of large-scale culture of hybridomas and HAbs production was
elected as Doctoiral thesis for one of the co-workers of the
laboratory.

ECUADOR. -

The Project promoted a superior technical status for the
laboratory, that has led to its participation as host im basic
imnunology courses.

BRAZIL.-

The Project bhelped to obtain additional substantial funds
from a Brazilian Agency (FPINEP). Also, accelerated the improvement
of the facilities, and the development of the buman resources of
the participating laboratory.

CUBA.-

The Project led to the allocation of four new aporatories
for large-scale culture, and purification of NAbs. Funds for new
equipment were also approved, after the technology tested in the
Project demonstrated its usefullness. Other Cuban institutions
profited from the acquisition of know-how, through direct training
(Nat. Ctr. for Bioreagents), or advisorship (Ctr. for Nolecular
Ismunology). The success in training foreign students in the
reference laboratory enhanced the teaching capabilities of the
unit for future courses organized by the Center.
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ADDENDOUR &.
PROJECT TITLE

Production of Nomoclomal Amtibodies. A Joimt Effort im Latin
America. Phase II.

BACKGRODND

In 1989, representatives of 12 laboratories fronm
Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Cuba, Ecuador, GCuatemala, HNexico, Uruguay apd Veneszuela net
in Sao Paulo to elaborate the details of a Project enatitled
to increase tbe techmological capability of Latia Awerican
countries for the production of Nomoclonal Aamtibodies (NAbs).

The Project, denominated "Large-scale Production of
Nonoclonal Antibodies. A Joint Bffort inm Latir America®,
took into account the relative differences in development in
this field amongst the participating countries, and designed
a strategy to achieve the following main objectives:

(a) optimization of technological procedures for the large-
scale production of NAbs, based essentially in a viriety of
cell culture methods, and including the use of bioreactors

(b) transference of technology amd know-bhow, through
technical protocols and direct training

(c) rationalization of existing capacities in the regic., by
the creation of referemce laboratories that would eval.ate,
develop, and transfer technology

(d) pilot production of mouse NAbs with social or economical
relevance for the region

(e) transference of basic know-hov on the generation of mouse
KAbs

With ONIDO/UNESCO funds, the Project wvas developed for
30 months (1989 to 1991): (a) reference laboratories for
pedium-scale (10 or more grams per month) production of mouse
NAbs using bioreactors were created in Bratil and Cuba, (b)
scientists from Argentina, Bolivia, Chile, Cclombia, Costa
Rica, Ecuador, Guatemala, Nexico, UDruquay, and Veneiuela vere
trained in the use of different culture technologies for NAbs
production, (c) gram quantities of relevant mouse NAbs were
produced, and (d) additional know-bov for tbe genmeration of
pouse and human NAbs was diffused.

Isportant scientific interactions developed as a by-
product of the intense exchange of researchers that asounted
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to 15 visitors to each reference laboratory, ia groups of two
to four each.

As a wvhole, a sigmificamt imcrease in the technological
capabilities of the participatiag laboratories was achieved,
vhen compared with the start-up level. These results have
prospted the grouwp to agree ia the conmnvenienmce of a °“Phase
II"™ Project that would represent a further step im providing
the regiom with a self-sufficiemcy status im the fields of
generation awd production of NAbs inteaded for "ia vitro® and
"in vivo" diagnosis, and human therapy.

The group also has considered essential the accelerated
acquisition of nmev techmological advamnces related to the
nodification of amtibodies by gemetic engineering, that will
determine in the immediate future the quality of the Nibs to
be used in humans. The existemce of a laboratory im the
region that has already acquired such basic knmow-how is seen
as a very positive step for the fast implementation of this
task.

STRATEGY AND OBJECTIVES

The basic strategy of the "Phase II" Project runs along
the same lines as the one used for the previous one, that is
to say, to differentiate and further support laboratories in
accordance with the achieved level, so as to rapidly provide
the region with a self-sufficient status for production
capability and kpow-how tranmsfer, and, at the same time, to
prosote the fast achievement of a nmipimum scienmtific and
technological level irm all countries, essential for
interaction and potentiation.

To achieve these goals, the "Phase II" Project has the
following objec-.ives:

1. To provide Bolivia, Guatemala, Costa Rica, and Ecuador
with full technical and know-how capabilities for the
generation and characterization of souse MAbs.

2. To furpish Argentina, Chile, Uruguay, Venezuela and Nexico
with laboratory-scale (up to 1 g/month) <capability of
producing XAbs in culture, using bjoreactors.

3. To0 achieve in the reference laboratories of Bratil and
Cuba, and in Argentina, the necessary levels for the
production of MAbs for buman therapy and "in vivo" diagnosis,
according to national and intermational requlations.

4. To create a reference lab im Cuba for the difussion of
basic knov-bow in the techniques for the modification of
antibodies using genetic engineering.
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ACYIONS

The aforementioned objectives canm be detailed in terass
of "actions® to be taken, and indicators of success:

1. To complete the reference laboratories im Cuba and Bratil
vith the requirements and kaov-nmov for the production of Hibs
intended for bumam wuse, accordimg to matiomal and
international regulations.

Such techmological status would be demomstrated vwith
pilot productioas of at least ome mouse HAD per labdoratory,
approved for a natiomal climical pilot study. The refereace
laboratories would diffuse the necessary know-how, and be
villing to megotiate traimings, and discuss productions with
other countries or gqgroups from the region, on collaborative
or contractual basis.

2. Yo create a reference laboratory in Argentima with the
requirements and know-how for the radiolabelling of
antibodies and antibody fragments for "inm vivo" diagnosis.

Such technological status would be demonstrated with
pilot productions of NAb fragments radiolabelled with Tc, In,
or I, approved for a natiomal climical pilot study. The
reference laboratory would diffuse the necessary know-how,
and be willing to negotiate traimings, and discuss
productions with other countries or qroups from the region,
on collaborative or contractual basis.

3. To complete the laboratories im Argenmtina, Veneziuela,
Chile, Xexico, and UOruquay with the facilitjes for
laboratory-scale (up to 1 g per month) production of KAbs in
bioreactors.

Such status would be demonstrated by pilot productions
of at least one KAb. The laboratories would be willing to
negotiate trainings vith other countries or groups.

4. To complete the 1laboratories im Costa Rica, Ecuador,
Bolivia and Guatemala with the facilities and know-bhow for
the generation and characteritation of mouse KAbs.

Such action would involve the immediate development of
joint tasks and trainings in more advanced laboratories frona
Colowbia, Nexico, Argentina, Uruquay, Brazil, Chile, and
Venezuela. These supporting Jlaboratories would receive
scientists from the four aforementioned countries for six
months.

5. To complete the facilities of the laboratory inm Cuba so as
to increase the speed of development of nev "second
generatijos NAbs", using genetic engineering techniques, and
allow the start of technoloqgy transfer prograss.

TLics laboratory will accept trained scientists for six-
sonth periods, so as to provide them with knowledge related
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to tbhe PCR cloring of immunoglobulin variable regions,
expression of antibody fragments in bacteria, amnd expression
of modified antibedies in eukaryotic cells.

6. %o celebrate two technical and adainistrative meetings
(additional to the ome required for the fimal formulation of
the Project). As an additiomal way to guarantee a critical
evaluation of the techmical advance of the Project, it bhas
been thougbt convenienl to organite a "satellite® workshop in
one of these meetings, ia wvhich a scientist representative of
each iaboratory will expose and discuss in detail the course
of the respective tasks.

EITENSICN

The Project is foreseen to be developed in two years (24
aonths).

PARTICIPANTS

(1) Argentina.- Dr. Alberto EHorenstein, Centro Omcolégico de
Nedicina Nuclear, Inst. A.8. Roffo, Buemos rires.

(2) Venezuvela.- Dr. Gustavo Ortega, Instituto de Biomedicina,
Caracas.

(3) Bolivia.- Dr. Heriberto Cuevas, Ipstituto de Imvestig.
Biomédicas, Academwmia Nacional de Ciencias, La Paz.

(4) Brazil.- Dr. Isaias Rav, Centro de Biotecmologfa,
Instituto Butantan, Sao Paulo.

{5) Chile.- Dr. Luis A. Ferreira V., Facultad de Nedicina,
Oniversidad de Chile. Santiago de Chile.

(6) Costa Rica.- Dr. Bruno Lomonte, Instituto Clodomiro
Picado, Universidad de Costa Rica, San José.

(7) Cuba.- Dr. Jorge V. Gavilondo, Centro de Ingenierfa
Genética y Bictecnologfa, La HBabana.

(8) Ecuador.- Dr. Luis E. Plaza, Instituto Ecuatoriano del
Sequro Social, Guayaquil.

(9) Guatemala.- Dr. Ricardo Lujén, Instituto de
Investigaciones, Univ. del Valle de Guatemala, C. Guatemala.
(10) Nexico.- Dr. Lourival D. Possami, Centro de
Investiqacién sobre 1Ingenieria Genética j Biotecnologfa,
CNAM, Cuernavaca

(11) Uruquay.- Dr. Alberto Nieto, TFacultad de Quimica,
Universidad de la Repiblica, Montevideo.
{12) Colombia.- Dr. Oscar Orozco, Inst. WNac. Cancerologia,

Bogota. Dr. Luis Guillermo Parral, VECOL, Bogoté.

REQCIRED FUNDS

The Project would require approximately 0SD 1,000,000
from an international source.
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TENTATIVE DETAILED DISYRIBOTION OF PUNDS
(see ACTIOES in documeat)

Actio» 1.-- Subtotal: USD 120,400
Comnents:

(1) Por laboratory equipmeat, reagents and expendables: 0SD
55,000 for each reference laboratory.

(2) Por exchange of scientists:

a.- trips, board, amd lodgiug (ome reciprogue visit of two
veeks per year, per laboratory; USD 2,200 for ticket, USD 200
per veek, per person): USD 10,000

Actiom 2.-- Subtotal: USD 30,000
Comment: Por laboratory equipseat, reagents, and expendables.

Actiom 3.-- Subtotal: D0SD 300,000
Comment: Por laboratory equipment, reagents, and expendables:
USD 60,000 for each laboratory.

Actior 4.-- Subtotal: USD 276,200
Commendts:

the following preliminary scheme of visits was designed:
Colosbia for Costa BRica, Nerxico for Guatemala and Ecuador,
Argentina for Ecuador and Bolivia, Brazil for Bolivia,
Uruquay for Ecuador, Cbile for Bolivia, Venezuela for
Cuatenala.

(1) Por supportinmg laboratories (Brazil, Argentina, Colombia,
Venetuela, Uruguay, Chile, and Nexico).-
a.- Bench fees (USD 1,000 per visitor, per month).
Total: 0SD 54,000
b.- Expendables (0SD 10,000 per lab.). Total: CSD 70,000

(2) For the laboratories to receive training (Ecuador,

Bolivia, Costa Rica, Guatemala).-

a.- Trips, board and lodging (an average of USD 1,000 per
ticket, 0SD 800 per visitor, per month).
Total: OSD 52,200

b.- Expendables and minor equipment (0SD 25,000 per lab).
Total: GSD 100,000.

Action 5.-- Subtotal: O0SD 172,000

Comsents:

{1) Por reference laboratory (Cuba).-

a.- Bench fees (USD 1,200 per visitor, p~tr month).
Total: USD 28,800

b.- Rinor equipment and expendables. Total: USD 60,000

(2) Por the laboratories sending visiting scientists (a
paxisum of four visitors, to be selected by the group 1rom
candidates presented by Veneruela, Brazil, Argentina, Chile,
Uruguay, and Nexico).-
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a.- trips, board, and lodging (amn average of USD 1,000 per
ticket, DSD 800 per visitor, per month).
Total: USD 23,200

b.- Experdables and wminor equipment (USD 15,000 per labd.).
total: USD 60,000

Actio» 6.-- Subtotal: OSD 76,000

Commeats: three wmeetimgs (imcluding the "satellite® wvorkshop
as part of the second nmeeting) of the 12 laboratories. USD
66,000 for trips, board and lodging of visitors, amd 0SD
10,000 (USD 2,000 per the bost laboratory, per meeting, plus
an additiomal ©SD 4,000 for the laboratory hosting the
s-rkshop) for orqamization expenses.

.nformation Bxchange for the Coatrol of Project Development.
-- Sudbtotal: USD 24,000
Comwepts: 0SD 1,000 per year, per laboratory.

TOTAL: USD 998,600
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ADDREDUN 5.-

PROPOSAL rOR THR CREATION OF A NIBINAL DAYABABK REGARDING
NONOCLONAL ANYIBODIES IN DEVELOPEENY OR PRODOCTION IN LATIN
ANERICAN COONYTRIRS.-

BACKGROUND AND OBJRCTIVES

The lack of informatiom dealimg with MNomoclonmal
Aatibodies (Nids) in development and productios im the Latia
American regiom seriously affects the possibilities of
scientific and techmical interaction and couplementation, as
vell as exchange and commerce of these reagenats.

This Proposal imvolves the «creation of a simple
structure that wvould help im the recollection, processing,
and diffusiom of a wmimimum of information that would
dleviate the aforementiovned problenms.

The structure vould be based om the existent interaction
of 12 laboratories in the same mumber of couwntries, that has
resulted fros the development of a Project supported by
UNIDO/UNESCO for the last 30 wmonths (1989-1991). These
laboratories (see below) will gather nmationally as wmuch as
possible information to feed the database (see spreadsheet
belovw), aad will be respomsible for the diffusiom of the
processed data in the country.

One of such laboratories will act as "COORDINATING
CENTER" wvbere the information will be submitted, processed
and edited. Another of such laboratories will be responsible
for the printout amd imitial regional distribution of the
edited data.

The database will be remewed yearly. The success and
impact of this proposal will be evaluated after a period of
time of tvwo years.

PARTICIPANTS

Coordinating Center.-

Dr. Jorge V. Gavilondo, Centro de Ingenierfa Genética Y
Biotecnologfa, La Babana.CUBA

Reproduction and Distribution Center.-
Dr. Lourival D. Possani, Centro de Investigacién sobre
Ingenierfa Genética y Biotecnologfa, UNAN, Cuernavaca, NEYICO

Representative Laboratories.-
Argentina.-

Dr. Alberto Horenstein, Centro Oncolégico de Nedicina
Wuclear, Inst. A.B. Roffo, Buenos Aires.
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Venetgela.-
Dr. Gustavo Ortega, Iastitauto de Biomedicinma, Caracas.

Bolivia.-
Dr. Heriberto Cuevas, Instituto de Investigacionmes
Biomédicas, Academia Nacional de Ciemcias, La Pa:.

Brasil.-

Dr. Isaias Raw, Centro de Biotecmologfa, Imstituto Butantan,
Sao Paulo.

Chile.~

Dr. Luis A. Perreira V., Pacultad de Nedicima, Universidad de
Chile. Santiago de Chile.

Costa Rica.-

Dr. Bruno Lomonce, Instituto Clodomiro Picado, Universidad de
Costa Rica, San José.

Cuba.-

Dr. Jorge V. Gavilondo, Centro de 1Ingenierfa Genética y
Biotecnologfa, La HEabana.

Ecuador. -

Dr. Luis E. Plaza, Instituto Ecuatoriano del Sequro Social,
Guayaquil.

Guatemala.-

Dr. Ricardo Lujin, Instituto de Investiqaciones, Cmiversidad
del Valle de Guatemala, C. Guatemala.

Xéxico.-

Dr. Lourival D. Possani, Centro de Investigacién sobre
Ingenieria Genética y Biotecnologfa, UNAK, Cuernavaca

Gruguay. -
Dr. Alberto Nieto, PFacultad de Quimica, Universidad de 1la
Repiblica, Nontevideo.

Colosbia.-
Dr. Luis Guillermo Parral, VECOL, Bogot4.

SPREADSHEET

The following spreadsheet is envisaged as the basis for
the recollection of information:

RONOCLONAL ANTIBODIES. NIDB (Ninimal Information Database)

Please Type.- These data are intended to provide other
researchers wvith wsinimsal information for interaction and
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exchange.

1. Laboratory (complete address vith teleph., fax, telerx,
name of reference investigator)

2. Specificity of the Antibody (add also three illustrative
key vords)

3. Denominatjon of the Bybridoza

4. Originm (circle):
4.1. nouse 1 Rmouse
4.2. mnouse 1 human
4.3. human x human
4.4. human 1 hetero
4.5. other species (specify)
4§.6. bi-specific {(circle also previous)

5. Denomination of Monoclonal Antibody, Subclass

tatus and Availability (circle as many as necessary)
. In commercial production or

. Production in development

. Fully characterized or

. In characterization

. Available as ascites

. Available as purified immunoglobulin

. Available as culture supernatant

a
1
2
3
4
S
6
7
8. Bybridoma available

-
.
.
.
.
.
.
.

FUNDS

1. Coordinating Center: 0USD 20,000
Comments: 0SD 10,000 will be used for equipment (PC,
printer, and start-up kit), USD 3,000 per year for
expendables, and USD 2,000 per year for communications.

2. Reproduction and Distribution Center: USD 20,000

Comments: USD 10,000 per year for contract of printout and
pailing costs.

3. Participating Laboratories: 0SD 24,000
Comments: USD 1,000 per year, per laboratory, for the
gathering of information and mailing costs

TOTAL: USD 64,000
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ADDRNDUN 6.-
BASIC AND ADVANCED COURSES OF NONOCLONAL ANTIBODY TECHNOLOGY
{a) Course 1.~

TITLE:
Generation and Production of Nouse Nomoclomal Antibodies

DATE AND VENUZ:

August-Septeaber 1992 (to be defined)
Centro Oncologico de Nedicima JYuclear, Inst. A.E. Roffo,
Buenos Aires, Argentina.

EXTENSION:
Tvo veeks (10 to 12 working days)

CEARACTERISTICS: -

Theoretical 1lectures and practical demonstrations.
Narimum attendance of 20 students from the Latin American
region. The course will be given in Spanish.

OBJECTIVES:

(1) To provide a state-of-the-art view of the technology for
the obtention and application of wmonoclomal antibodies
(RAbs).

(2) To shov through practical demonstrations the conventional
methods employed for the generation of mouse hybridomas, and
tbe screening, and production of NAbs.

PROGRAN (tentative):

(1) Theory.-

1.1. Basic elements of the immune response. Antibodies.
Nurine NAbs. Overview.

Obtention of bhybridomas using chemical fusion.
Tecbniques in the selection of specific bybridomas.
Production of MAbs inm cell culture.

Production of NAbs in mice.

Purification of Nibs.

Buman and bispecific NAbs.

Nodification of Nibs by genetic engineering.
hpplications of RAbs in buman diagnosis and therapy.

Pt ot hd pud Pt et Pt pud s
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(2) Practical demonstrations.-

2.1. Issunization of wmice.

2.2. Chewmical fusion of souse myelomas and lymphocytes.
2.3. Groving and cloning myelomas and hybridomas.

2.4. Characterization of antibody specificity using ELISA,

RIAN, agqglutination, and immunofluorescence.
Culture of encapsulatcd bybridomas.
Obtention of ascitic fluid froms mice.

o~

. e
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2.7. Purification of NAbs by lov pressure chromatography.
2.8. Preparation of radiolabelled antibodies.
STAFE:

A1l speakers will be chosen from laboratories of the
region. Practical demonstrationms will be in charge of the
host laboratory and some imvited speakers.

INSCRIPTION QUOTA:
Aaount to be defined

REQUIRED FUNDS FRON INTERNATIONAL SOORCE:

Usb 30,000. Yo be wused for the acquisition of
expendables for the practical demonstrations, plus travel,
board, and lodging of invited lecturers, and support of a
linited number of students with regards to lodging.

CCORDINATOR:

Dr. Alberto L. Horenstein

Centro Oncologico de Nedicima Nuclear, Instituto A.H. Roffo,
Av. San Nartin 5481, CP 1417

Buenes Aires, Argentina

Teleph.: 501-8C-54

(b) Course §2.-

TITLE:
Antibody Nodification by Genetic Engineering

DATE AND VENUE:

October or November, 1992 (to be defined).
Division of TImsunotechnology and Diagnostics, Center for
Genetic Engineering and Biotechnology (CIGB), Havama, Cuba

EXTENSION:
Six days (Monday-Saturday)

CBARACTERISTICS:

Theoretical conferences and practical demonstrations.
Naxisum attendance of 15 students from the Latin American
region (knowledge of Englisb required for lectures by foreiqgn
invited speakers).

OBJECTIVES:

(1) To provide a state-of-the-art view of the application of
genetic engineering techniques for the wmodification  of
antibodies and their expression ia bacteria and eukaryotic
cells, and the impact of such molecules in Biomedicine.

(2) To show through practical demonstrations the use of PCR
for the «cloning of ismunoglobulin variable regions, the
cloning of such regions into bacterial expression vectors,
and basic wmanipulatisns for the transfection of wmodified
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immunoglobulin genes into receptor amimal cells.

PROGRAN (tentative):

(1) Theory.-

1.1. Overviev of the modification of antibodies by genetic
engineering.

1.2. Applicatious of second gemeration monoclonal antibodies
in basic research, apd in buman diagnosis and therapy.

1.3. PCR cloning of immunoglobulin genes.

1.4. Bxpression of modified antibvodies in animal cells.

1.5. Expression of antibody fraguents in bacteria.

(2) Practical Demomstrations.-

2.1. RNA extraction from mouse hybridomas.

2.2. cDNA preparation from total RNA.

2.3. PCR amplification of  mouse ismuncglobulin variable
regions using degenerate synthetic primers.

2.4. Cloning PCR amplified DNA into sequencing vectors.

2.5. Expression of mouse immunoglobulin variable regions in
bacteria, as antibody fragments.

2.6. Transfection of myelomas and hybridomas with wmodified
immunoglobulin genes.

a

STAFPF:
Speakers. -
(1) Dr. Jorge V. Gavilondo, CIGB, Bavana
(2) Dbr. Sberie Norrisom, UOCLA, Los Angeles (t)
(3) Dr. Sally Ward, Dalias (*)
(*) to be confirmed
Practical demonstrations.-

Drs. Marta Ayala, Javier Vézquez, Alicia Pedraza, all frow
CIGB.

INSCRIPTION QUOTA:
Asount to be defined

REQUIRED PUNDS FRON INTERNATIONAL SOURCE:

USb 20,000. To be wused for the acquisition of
expendables for the practical demonstration, plus travel,
board, and lodging of invited lecturers, and support of a
11|1ted number of students with regards to lodging.

COORDINATOR:

Dr. Jorge V. Gavilondo

Jefe, Division de Inmunotecnologia y Diagnostico

Centro de Ingenieria Genetica y Biotecnologia

P.0O.Box 6162, Ave. 31 y 190, Cubanacan, La Habana-6, Cuba.
Telepb: 53-7-218854, Pax: 53-7-218070, Telex: 512330 ING GEN
CU and 511072 CUBACIB






