of milk hegmgm ’ : veiﬂ ' ‘m thmrmom s emrmans mﬁk—makmg abilities, Evmmaﬁy, Joe-bob-
jimbo will hax*e_;z ws that produce 1 - :

When the mdmduals choaen for mau:tg are closcly related zt s caliad mbreedmg

Hybridization: In the conts ec eding thls is matmgtwa different species together.
Sometimes this makes for a hardi rgamsm The classic example is the mule. The mule is stronger and
more durable than either the horse or tha denkey (the parent specles) The pre’olam is, due to chromosomai
mismatching, most hybnds are stcnle

Genettc Engmeen ng. Thls mvolvas the«actual mampulai:mn of ge:nes
Step 2 Combm thai gena mth the new organism’s DNA
Step3 Insertthe : ‘mbmeleAmtotheorgamsm

In exemplar: The ijan Flshi:; ; :

: F:sh farmers want then' fish to grow large qumkly (~more money faster). Growth rate is
controlled by growth hormone a protein coded by one gene. Geneticists. Isolated that gene, made several
copies of it and re-inserted multiple copies if the gene into salmon zygotes. The fish developed with extra
growth gem made more growth honnonc than normal and therefore grew to giant size quickly.

Another examp%e you med o kﬁso about HUMUL! N PRODUCTION

Scientists have engineered bacteria that produce the human insulin protein. A bacteria’s genome is
often one, large loop ofﬁNA that contains all of the genes for that bacteria. Occasionally, extra bits of -
DNA are found in bacteria. These extra bits are call plasmids. To engineer humulin producing bacteria,
scientists inserted the gene f far msuhn into a plasmid and injected the bacteria with that plasmxd, Now the
plasrmd-contannng ha ribosom j S make humuhn aleng with the bacteria’s normal protems

The Human Geﬂome Preject* Humans Sotain wellioves 100,000 genes. This pro_;cct s
goal is to locate and decode each one of these genes. Though not completely ﬁmshcd this huge
undertaking has alreadyyteidﬁd useﬁli mformatlon on how genes work in gcnerai as well as how human
g,enﬁs work. », = :




