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HRST DRAFT 

PROPOS~L FG~ SELECTIC~ ~~D CHAR;CT~RIZ~TIJ~ OF ST~RTER 

The Section of Dair~ Science and Technology f~om ITAL - (nstitvto de 

Technologia de Alimer.tos the Institute of food Science from the 

Agricultural Department of State, Government cf Sao Paule, has {orm~lated 

a lactic acid ~acteria collection project objecting the isolation, 

selection and mass production of 12ctic starters to supply the Brazilian 

dairy ActtJ_al!y, all the starters used ifn Brazil are 

imparted. F~rthermore, these cultures functio~ under their manuf•cturing 

conditior:s. Therefcre, the strain n2-tive to that country need tc be 

isolatej and fuade available to Brazilian chees2-fi~kers. To ach_eve t~is, 

either basic techniques of microbial ger,etics, suer. 3.S the recr11'1inant 

D~A Ki!l be necessary. For these reasons, it is important to set up a 

~project to eslahiish a coo~eration hetw~en th2 Section of Dairy Science 

an~ Techn~logy from ITAL and the laboratory of Prnf. L. McKay, {or 

t~thnic~l support, in order to acco~plish preplanned goals with a higher 

degree of succ2ss. 

This project is part of UNIDO's programme to develop and/or 

enhance the capability of researchers in developing countries to 

perform advanced biotechnology R•D and for industrialists to 

establish ~ bioscience-ba~ed iridustry, able to capitalize on it~ 

results. 

Accordingly, as a first step, researchers from ITAL will 

initiate the iscl~tion, identification and screening of ~esofilic 

cultures from r~~ milk 1n Brazil. They will al50 visit dairy 

i ndustri 1"5 to collect cheese whey regarding the isol,tiun of 

th :· r f :. ; ' r ch c. r s v. : I I ~ £1 ,. ~ ! •°-? t ~ i.:o i: ·~ 1 r, w i t ~: l t· r~ i; ·~ r. ~· l ! r 1 f'.' 1 • ~ ,; '.' ~, c ,, 1 
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Therefore, they have to becch>e familiar with the genetic engineering 

techniques; a strategy ~hich en2bles the ~anipulation of the genetic 

infor~ation contained Hithin be~terial cells ir. order to achi~ve the 

expected lactic acid fermer.tation. At a later stage, the 

ger.etically selecte~ and improved strains will be produced, 

preserved and dis~: '.~~ted to the Brazilian cheese facotries. 

The following activities have to be undertaken: 

Cal To isolate, idEntificate and screen mesofilic cultures from raw 

mil~ in Brazil; 

:~> fo establish a worki:1g relationship between the research group 

of Prof. L. McKay and ITAL with the purpose of ~ransferring the 

knowledge and know-how of plasfuid biology and genetic 

engineering techniques to ITAL researchers; 

(cl To pr0d~ce and preserve the lactic st~rters for ronsercial u£e 

in Brazil. 

The project is e~pect2d to iaolate, and make a techn~log1cal and 

genetic selection of mesofilic lactic acid bacteria from raw milk in 

Brazil. Simultaneously it will isolate bacteriophages from whey 

collected in Bra 7 ilian cheEse rnakirig factories. The final purpose is to 

produce selected an~ genetically improved starters, making them ~vailajJc 

for the Brazilian ctairy industry. 

This proj~ct al$o enables the researchers from ITAL to ~et 

acquainted wit~ applying genetic engineering techniques. The procedures 

and results obtained will be reported for the benefits of oth~r Bra:ilia11 

resear·hers and for the diary industry. 
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The laboratory of diary microbiology of iTAL is well-equipped to 

underta~e studies on the selection and short-scale ~ass pro~Lction cf 

lactic acid bacteria. ITAL researchers have isolated several wild 

strains fron raH milk anti classified some of the~. The ~erk is mainly 

done with ~esofilic cultures as they are the princip~i starters for most 

of the Brazilian cheeses. On the other hand, the work in the laboratory 

of Prof. McKay, at the Univeristy of Minnesota involves plasmid biology 

and genetic ~anipulation of lactic acid bacteria. The staff includes 

pioneers who have successfully achieved the DNA transformation and 

clonage of these bacteria. 

It is also proposed to carry out the part of the project on plasrn1d 

Diolgoy and genetics identification of the selected Brazilian strains 

with effiphasis on pha~e resistance and improving the capability of 

/fer~entation in this laboratory for a period of one year. 

of this project can be divided as follows: 

The programffie 

The screening of the identified strains involves the methods 

utilized in New Zealand for the same purpose, such as (al 

growth at 22° C for 18 hours~ (bl determination of t~e acid 

production for the s~lection of cultures which can produce the 

proper rate of ia~tic acid under the cheese-making conditior1s 

in Brazil; (cl salt tolerance; (dl proteinase activity; <el 

procution of proper flavour for the main different kinds of 

Brazilian cheeses; and <fl phage sensitivity. 

<2> !~QL!tiqn __ ~nd __ ~~Y~LQe~~nt~-~f--~--eb~q~ __ £Qll~£!iQQ __ ~n~ __ eb~9@ 

[~~i~t~nt_~t[~in~ 

The phag~s will be isolated from whey, colle~ted in several 

cheese factories by testing them against 1~itable sensit1~2 

cultures. ~11 the strains screened above will be test~d 
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The knowledge of plasmid biology, necessary to further genetic 

mahipulations ~ill be developed at the laboratory of Prof. 

McKay including: deter11ir:2tion of plasmid sizes and 

determination -r their functional properties regarding mainly 

the phage resistance, lactuse 

activity. 

utilization and proteir.i!se 

Attempts regarding the reco~binant DNA technology wil! be ffiade 

in those strains who have the best characteristic~ for making 

cheese and other dairy products in Brazil. 

<4> ~~~?--~[QQ~£tiQni __ Q[~;g[1~!i2~-~D~_Qi?![i~~iiQn_Qf_?~£h_£~l~~[~§ 
!Q_!b~-~r~;ili§n_~bf~~g_f§~!Q[ig~ 

Both fermentation technologies will be used to propag<>.te 

CE 11 S. Attempts to develop the most adequate kind of 

preservation will be made. Generally, the frozen or liquid 

starters can ~e us~d because of the tlima cGnditions. 

A. ITAL should provide the following i~puts: 

[I. 

(al Travel and per diem of th2 project lead~r in Brazil; 

(bl Laboratory supplies and equi;iments to carry 

experiments <Anne:; !l; 

(c:) Laboratory !:,..ace <200 cost of rent: US H,000 

The following staff would be required 

activitie!.: 

to undrrtake 

out 

th(' 

r 
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(al One senior researcher (mir.ribiologist; total cost of the 

salary, which will amount to US 56,000! is to be provided 

by ITAL!; 

(bl One junior scientists Ctotal cost of the salary, which 

will amount to US 112,000, is t6 be provided by an 

int~rnational funding source>; 

(cl One technician (total cost of salaries will amount to US 

S3,000, to be provided by internatioral funding source). 

C. Travel for international staff <total cost of US S20,000, to he 

provided by .;n international f•,ndins source!. 

D. Consultant's travel (total cost of US $10,000 1 to be providEd 

by an international funding source). 

E. It is envisaged to have four group coordination meetings; one 

per year and two in the first year, with a total cost of US 

i12
1
000 to be provided an ir.ternational funding source. 
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Anne:; I 

--------·------------------------------------------------------------------
concept 

Sou;-ce of 
funding 

Cc st 
us $ 

---------------------------------------------------------------------------

Beet~an ultr2 centrifuge tubes 

Micro-centrifuge tubes 

CsCl for ultracentrifugation 

Agar8se for ge! electrophoresis 

/ B~cterial ~~dia 

Other che•icals fer electro p~oresis 

Other general l~boratory chemicals 

Restriction enzy~es 

Li gases 

Other enzymes and reagents 

for genetic experi~ents 

Radicactive materials 

Millipore filters 

Glassware and plastic~are material 

Photographic material 

International 

International 

International 

International 

International 

Intern.3ti on2l 

In terr.at i ona l 

Internati ona 1 

International 

International 

International 

International 

Internat i oncd 

lnternation.:il 

Tot~l funds r<:qLrcr.trd for' ..:onsumablc- Sl!pplie; 

1, 100 

1,000 

1, 500 

l , 50 (; 

3,000 

1, 500 

3,000 

4,500 

3,000 

1, 000 

4,000 

1 '000 

700 
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B. E\Ju1 rir..~nt -----L-----

--------------------------------------------------------------------------
cor.rept Sourc2 of 

funding 
Cost 
us $ 

--------------------------------------------------------------------------

Spect~phato~eter 

Ecologen 

B2e~man centrifuge 

Liofilisator 

Freez 2:-

F:efrigerator 

Batch fernentator 

Meilio- •••••••• 

Stoi:".acher 

•.•.•..• flow ch~~ber 

Growth incubator 

Steri!i2ation inc~bator 
Eppendorf centrifuge 

Ultracentrifuge with notors 

Sequencing gel 

Electrophoresis system with 
accessories 

Horizontal gel eletcrophoresis 
apparatus 

Assorted combs, spacers and small 
electroph~resis equlpffient 

Polaroid photographic equip~ents 

r.icro..iave oven 

F'o~ier su~pl ie; 

ITAL 

ITAL 

ITAL 

ITAL 

ITAL 

ITAL 

ITAL 

ITAL 

ITAL 

Il AL 

ITAL 

ITAL 

ITAL 
Intern at i ona l 

Interna.t ion al 

Interr.ati onal 

International 

!nternational 

International 

Internatio:1al 

Internation.11 

5,000 

5,000 

5,000 

5 ! 000 

5 ! (11)(1 

5, l)r)O 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 
1, 500 

50,000 

1 '•)(;0 

1, 000 

1!000 

800 

5,000 

1, ~00 

5,000 

J(I I 8(1(1 




