
A number of strategies can be used to reconstruct the original order of the DNA fragments
in the genome. Many approaches make use of the abiliiy of single strands of DNA and/or
RNA to hybridize+o form double-stranded segments by hydrogen bonding between
complementary bases. The extent of sequence homology between the two strands can be
inferred from the length of the double-stranded segment. FingeqJrinting uses restriction
map data to determine which fragments have a specific sequence (fingerprint) in common
and therefore overiap. Another approach uses linking clones as probes for hybridization to
chromosomal DNA cut with the same restriction enzyme.
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Restriction Enzytness Microscopic Scalpels,..,,........:.. ...... .., .,.... ............ .
l&iated frornvarious’bacte~a~ restriction enzymes recognize short DNA sequences
and cut the DNA molecules at.those specific sites. {A natural biological function of
Iheseenzymes is toprotect bacteria; by.attacking viral and other foregn DNA.) Some
restriction@nzymes( rare~cMters~cut-We:DNA very infrequently, generating a small
numbermfvery.)arge fragments@eVeral thousand to a million bp). Most enzymes cut
.DNA:tif6.frequently,; thus;generatirig-'~ largenumber of small fragments (less than a
h.undred-tornore thamajthousahd bp).

On averagejrestriction e~ymes:y~~~.

.~ 4-base r&ognitii”n sites will~e~dpieces 256 bases long,

s &-base:&&nit”tin sites .wdl“yield$@es4000 bases long, and. .... . .
● f3+ba:e~recognition sites “till yield “pie% 64;000 bases long.

‘Since hundreds of dtierent., re~~ion etzy~s have been characterized, DNA can
be cut~nto”many.differen@rnallftaQrne@,’” ‘“.:, .’.. . . . ..

Separathg.;:Chrorn@mes:.. ...... .....,..:, ........... ,...:...::.:.“.
Flow”so/ttjg ;;,;,;.,;.““ :.., :j;.!;:;.::z;;,.
Pioneered .atLANL~%w S,OqiriQ@i@YS~lOWcytometry to separate, according tO
size, ctiromosornefisolatedltirnj~lis[a~~j~’ull diiision when they are condensed
and stable.. @:the”&hrorn@ornes.fio~,~i~gly pa6ta faser beam, they are d~eren-
tiated’byariatyzing th~afi@gfDNApiesenij.and individual chromosomes are
direc@d to specifii m“llec~mritdties;~~;:..;. :.,,.““...””” :

Soinatic:cell..hybridiza~orl ““””””””” “‘
in so’maticcell hybridization, human cells and rodent tumor cells are fused (hybrid-
ized); overtirne;’after ~he.ChromOsornesrnix, human chnxnosomes are preferentially
loitfmmlhe””hybrid @ll”unfi[ onfypriegrzt’few remain. Those individual hybrid cells

?r?~!~eP:~~Opag?t.@jap,drn~rnta@d~s@i lines containing specific human chromo:
Somes,,l.rnpiqvernents tolhis.techniqp.e: have generated a nurnberof hyb~d celi
!ines,eacti witha.spetiic:single. human. chromosome.
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