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Genetic eng1neer1nq i.s one of our newst technologies. As a -:zuuU: of 

ttd.a advance, ecme hllft state~ that: ware on the verge of a .ml.cal revolution 

buecl on develas-its of .r:ecmbt.nlnt llfA tedllmlogy, gene apltclng, air genetic 

englneedng. 

'!he production of...._, enillal and 'Wira1 prot:eina, ......_., enzymes 

and lnter&Eon ln .S.aoacgant.~ er t:lsaue cultum• has ~ frcia theory to 

real.it;y and the t:ecmology ls being applied at m ever 1ncreu1ng rate. Gl!netlc 

eng1mer1ng is the tamology of the 1980s. 

Man bu been chang1ng the genet1c lllke up of plmts and an!aals for .miy 

years through •lectlon and bnedlng. As m is known about the genetic code 

and its deciphering, w cm now~ .. the llfA oE umelated oqanlslM and 

llllke 111 artifldal but uaefu1 110lecule• 

\'he bulc Jcnawledge or technology neceseary fer .recmb1nmat llfA pr:ocedat• 

bu been developing stadlly f'or d9c.ses • w haft 1Hmed m about the 

molecule• that llllce up lllcrobes and the genetics that govern tbelr production. 

Three speclfic evmts wn MCHAry befcEe pnduc:t1on of products by blo 

synthesis could be attmpted.. '1'he first occurred 1n 1953, tlmi tlllt8an and Cr1dc 

pcopo8ed the llfA structure of 110lecul••· their: de.cription of the ~wet double 

helix mabled dentists to fully mclmritmd the genet1c blue prints tor 

8H b itllng myth1ng from bacteda to .._ 'Iha deKZ'iption of the llOdel ~ 

llfA st:rucb&'e ~ a tul• foe fw:tlser aplont:1on and undltntanding of 

110lecular biology. 'nl8 ..card pr:e '*lld9lm ws the ~••nts in •thods and 

-1 
I 



I 
2 

tnowledOe about chemic:6l and enzyl!l8tlc mmd.pulatlon of ma. It produced a 

basis for aeperatlng large genamea into mall sec;paents "'1ch could not only be 

nprochr.ed, mt the seque~ of de thDwlands of base pe1rs on such segments 

could be preciaely deterlllned. 

Ill th this knowledge 3bout the molecular stE\ict\lre of genes and anzymes 

Wd.ch could cut the gene at predet:end.ned sites, scientists were now ready 

for the third clevelqment, recalbin1ng genes and cloning into "factories" 

fer production. 

!he bacterim E. coll, ane of the most studied mic:root'CJmd.aas Jcnotim to 

111.crobiologist£, is one of the 110S1: ccwaouly used "factories" for producticn 

of genetlc:ally eng1neered products. 'l'he technology is available to raaove 

pla-1ds, (Extra chrcmoscmal bacterial bfA) fraa the bac:teri•, cut it with 

special enzyaes. and splice 1n other pieces of genetic material frcm another 

Ql'Cjani•. 1h!ll the newly reconstructed plasmid is re1neerted into the bacteri\11, 

it produces the pr~ for which it was coded. In l!lddition to E. coll other 

organians are also uaed as host organlans and these include Becl.llue subt:llis, 

atreptanyc:es spp and animal tissue cultured c:ells and viruses eq. vaccin1a. 

i. 5ale Genetlcallx - r.ngineered Animal Vaccines being developed 

'l'b:t potential for appl.1cation of genetic engineerlng is highest for the 

animal diseues caused by viruses. 'l'his is possible bec:aU8e mere viruae• have 

been studies at the molecular lewl. 
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Biosynthesized SUb-Unit Vaccines 

Xt has been demonstrated with several viruses and bacteria that individual 

proteins which are isolated fran the surface of alcrobes can induce produc:t:lon 

of· neutralizing antibody and ~tect against challenge with the infectious agent. 

'l'hese short pieces are referred to as subunits. sane of these are in c:ainerd.al 

production, as, for exmiple with influenza. 

These results with natural subunit vacclnes have caused scientists to 

attempt to place the gew.: of 1-m.zing proteins into an expression system so 

that enough of the innunizing prote.\n can be produced and :fomulated into 

vaccl.nes. One such product being researched is a sublUd.t vacd.ne for Foot and 

Mouth Dlsease. '!he protein primarily responsible for J.nnmd.ty bas been isolated 

and the gene cloned into an expression plasmid of E. coll, reinserted into E. coll 

and expressed Wien the bacteria was propagated. 

other aniJMl viruses on which research is underway to iroduce polypeptides 

by gene cloning include Rabies, Infectious bovine rhinotracheitis, Tranaaissible 

gastroenteritis of fswtne, Riff ,,alley fever, Vesicular stanatitis, Pseudorahies 

Parvovirus of dogs and Blue t..."'flglle. SUc:c:ess bas been reported in several 

instances of cloning and expression, but canaercial vacc:1nes are not yet 

available. 

Genetic engineering is also being applied to the preparation of protein 

vaccines against bacterial diseases. Enterotoxigenlc E. coll contain pill on 

it• surface which ~•made up of proteins. Distinctive ialaunogenic strains 

have been isolated for swine and calves and the genes for the• proteins have 

been cloned and expresad in other bllcteria. C~rcial vllCCines fraa these 

product• are available in Europe and the lJnited states • 
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2. Interferons foe AniMl.s 

Interferons are a heterogenau& group of proteins divided into three 

classes, alpha, beta and game. '1'hey have been shown to modulate aewral 

1-unological reactions incluclinJ flOtibody production. '!'hey are produced 

in a variety of cells and can be induced by chemicals, viruses, bacterial 

products, antigens, antigen-antibody cmplexes etc. More recently interferon 

has been produced by rec:aabinant t:ectmology in E. coll in anounts .suff1cient 

for study against smae neoplaas, 1-Jne disorders and infectious diseases. 

Much remains to be learned about their mode of action, and therapeutic 

effectiveness. 

Monoclonal antibody 

Cells which wl.11 grow in perpetvit.y, so called lines of cells which are 

usually cancerous, can be fused wlth other cells which have been primed to 

proouce antibody of a predetemined specificity. SUch antibody is referred to 

asmonoclonal because it is a hanogeneous population of identical molecules, 

or is produced by a hybridama resulting from the fusion of an antibody producing 

cell with a cancerous cell. Uses of such antibody are not yet fully explored 

but include purification of antiqens, analysis of antigenic sites on microbes, 

diagnosis and treatment of diseases e.g. B-cell malignancies, T-<:ell 

leukemia. 
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'1'he gene for growth bonlones fraa cattle and chic:ltens have been cloned 

1n E. coli. Studies ae currently underway 1n beef and dairy cattle and in 

poultry, but lnfonatlon c:oncernlnq their usefUlness baa not been disclosed. 

Clinical trials in .. .indi:ate usefulness 1n t:reatinq c:Narfi.sa. 

Conclusion 

Zt ls clear that the last 10 years have provided same very illlportant 

sc:lentlftc dewlopnents that ae likely to play a slgnlficant part in liveatoc:lc 

production. '1'he developaents in genetic engineering prov\.de considerable 

hope and cautious optimi• in the field of vaccine production against several 

ujor diseases of llvestodc. Zts application is of particular interest to 

the tropical world in the production of vacclnes against anaplS110sls, babeslosi.s, 

trypanosaaiasis, leishnaniasls etc. all veey impclrtmt llvest:oc:lc diseases. 

The application of this technolOCJY to 'h'inidad and Tobago may not be considered 

a priority at this tt. of our developaent process. However, if w are to 

benefit frail the advances of high technology, we lllUSt develop a h\lllan resource 

ba£e of trained and decllcated sc:lentists, well equipped and fUnded, with the 

capability of utilizing apprQllEiate high technology for the advancellent of 

llveatoc:k production. 
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