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2. Dbjectives
A. Development cljectives

This project is part of UNIDO's programme to develop and/or
enhance the capability of researchers in developing countries to
perform advanced bioctechnology R&D  and for industrialists to
estsblish 2 bioccience-baced industry, able to capitalize on ite
results.

Accordingly, as a first 'step, researchers from ITAL will
initiate the isclation, identification and screening of mescfilic
cultures from raw milk in Brazil, They will also wvisit dairy
induztries to tollect cheese whey regarding the isol.tion of
phe -s. Then, having a celected group of phaage resistant ctreains
th- reze:rchers will ke 2ble to bojin with the cenclic ropravesont,
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Therefore, they have to beccme familiar with the genetic engineering
technigues; a strategy which enables the manipulstion of the genetic
inforpation contained within bhecterial cells in order to achicve the
expectad lactic acid fermertation. At a later stage, the
genetically selected and improved strains will be produced,

precerved and diz::isuted to the Brazilian cheese facotries.

The following activities have to be undertaken:

{a) Te isolate, identificate and screen mescfilic cultures from raw

mile in Brazily

{*) To establish a working relationcship betwesn the research group
cf Prof, L. McKay and ITAL with the purpose of lransferring the
kaowledge eond know-how of plasmid biology and genetic

engineering techrniques to ITAL researchers;

(c) To preduce and presezrve the lactic starters for comnercial use

in Brazil.

The project is expected to i.olate, and make a technological and
gernetic selection of wmesofilic lactic acid bacteria from raw milk in
Brazil. Simultaneously it will isolate bacteriophages from whey
collected in Brazilian cheese making factories. The final purpcse is to
produce selected and genetically improved starters, making them eovailadle

for the EBrazilian deiry industry.

This project also enables the researchers fraom ITAL to get
acquainted with applving genetic engineering techniques. The procedures
and results obtained will be reported for the benefits of other Brazilian

rescar-hers and for the diary industry.




The laboratory of diary microbiology of iTAL is wall-eguipped o
undertate ctudies on the selecticr and shart-scale mass productiaon cof
lactic acid bacteria. ITAL researchers have isolated several wild
ctrains fron raw milk and classified sore of them. The werk is mainly
done with mesofilic cultures as they are the principai starters for most
of the Brazilian cheeses. On the other hanrd, the work in the laboratory
of Prof. HcKay, at the Univeristy of Minnesota invaolves plasaid biology
ard genetic eanipulation of lactic acid bacteria. The staff includes
pioneers who heave successfully achieved the DNA transformation and

clonage of these bacteria.

It is aleo proposed to carry out the part of the project on plasmid
piclgoy znd genetics identification of the <celected Brazilian strains
with ernphasic on phage resistance and improving the «capability of

Aercentation in this laboratory for a pericd of one year. The programee

of this project czn be divided as follcus:

(1) lcclation, _identificeticn__and ccreening__of mescfilic cultures

The screening of the identified strains involves the methods
utilized in New lealand for the same purpose, cuch as (a)
growth at 229 C for 18 hours: (b) determination of the acic
production for tﬁe selection of cultures which can groduce the
proper rate of iactic acid under the cheese-making conditions
in Brazilj; (c) salt tolerance; f(d) proteinase activity, (e)
procution of proper flavour for the main different kinds of

Brazilian cheeses; and (f) pﬁage sensitivity.

(2) lsolation _and _development_ _of _a__phage collection__and__phage

The phagas will be isolated {rom whey, collerted in severai
cheese factories by testing them against svitable sensitive
cultures. W11 the strains ccreened above will be tested

against this pool of isclated pheges.

'
v a—————. oo e e o o ey e Bar P11 # 7Y

e




wn

(3)

(4)

The knowledge of plaseid biclogy, necessary to further genetic
manipulations will be geveloped at the laboratary of Frof.
Mckay including: determiration of plasmid sizes and

L4

getermination c=f their functior2l properties reqarding mainly
the phagce resistance, lactoce utilization and proteinase

activity.

Attempts regarding the recombinant DNA technclogy wil!l be made
in thoce strains who have the best characteristics for making

cheese and other dairy products ip Brazil.

Both fermentation technologies will be wused to propagate
cells. Attempts to develep the most adequate kind of
preservation will be made. Generally, the f{frozen or ligquid

ctarterc can be ucsed because of the clima conditions.

ITAL should provide the following inputs:
(a) Travel and per diem of the project leadzr in Brazil;

{b) Laboratory supplies' and equipnments to carry nut

experiments (Annex I);

{c) Laboratory s.ace (200 m<), cost of rent: US 44,000

The following staff would be required to undertake the

activities:




{a) GOne senieor researcher (ricribiclogist; total cost af the
salary, which will amount to US $4,000, is to be provided

by ITAL);

(b} One junior scientists (teotal cost of the salary, which
will amount to US #1Z,000, is to be provided by an

international funding courcel;

{c) Ore technicien (total cost of salaries will amount to US

$3,000, to be provided by internatioral funding source).

Travel for international staff (total cost of US $20,000, ta bte

provided by an internaticnal fnndins sourcel.

Consultant's travel (totzl cost of US $10,006, to be provided

by an international funding source).

It is envisaged to have four group cocrdination méetings; gne
per year and two in the first year, with a total cost of US

$12,000 to be previded an irternational {funding source.




Annex I

A Consumable _supplies
funding us ¢

Reebman ultra centrifuge tubes Interrational 1,100
Micro-centrifuge tubes International 1,000
CsC! for ultracentrifugation International 1,500
pgarose for gel electrophoresis Internatianal 1,500
Eacterial media International 3,000
Other chemicals for electro phoresis Internationel 1,960
Other general laboratory chemicals International 3,000
Restriction enzynmes International 4,500
Ligases International 3,000
Other cnzymes and reagents

for genetic experiments International 1,000
Radicactive materials Internationel 4,000
Millipore filters : International 1,000
Glassware and plasticware material Internationel 3,000
Fhotographic material International 700

Total funds requested for consumablec supplies 26,800
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Ezekman ceatrifuge
Liofilisater
Freezer
Fetrigsrator

Batch fernentator

Storacher

........ flow chamber
Autocleve

Growth incubatar

Sterilization incubator
Eppendort centrifuge

Ultracentrifuge with notors
Saquencing gel

Electrophoresic system with
acceseories

Horizontal gel eletcrophoresis
apparatus

Assorted combs, spacers and small
electrophoresis equipment

Folaroid pheotographic equipments
Microwave oven

Fower supplies

Total funds requocted for equipment
Total cunplicn and eouipannt

Sourca of
funding

ITaL
ITAL
ITaL
ITAL
ITAL
ITAL
ITAL
ITAL
ITaL
ITAL
ITAL

ITAL
Internaticnal

International

International

International

Tnternational

!ﬁternational
International
International

Internaticaal

5,000
5,000
5,000
5,000
5,000
5,000
5,000
9,000
5,000
5,000
5,000
S5,000
3,000

5,000
1,500

50,000

1,560
1,000
1,000

800
5,000
1,500
5,000

70,800
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