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 ability of single strands of DNA and/or
RNA to hybridize—to 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. Fingerprinting 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.

Restrlctlon Enzymes. MICI’OSCOpIC Scalpels

lsolated from various bacteria; restriction enzymes recognize short DNA sequences
and cut the DNA molecules at those specific sites. {A natural biological function of
‘these-enzymes is to protect bacteria'by:attacking viral and other foreign DNA.) Some
restriction:enzymes:(rare-cutters):cutthe.DNA very infrequently, generating a small
number-of very-large fragments:{several thousand to a million bp). Most enzymes cut
- DNA:more frequently,:thus:generating-a‘large: number of small fragments {less than a
'hundred 1o°more than:a thousand bp).

On average resmcnon enzymes with

» 6—base reoogmtron sites will yneld pneces -4000 bases long, and
J 8-base recognitlon srtes will yield pieces 64,000 bases long.

‘Since hundreds of dlfferent restncnon enzymes have been characterized, DNA can
.be cut: mto many dlfferent small fragments

,}.Separatmg Chromosomes
'-.Flow sortmg '

;Somatlc:cell.hybndlzatlon'- ‘

-In somatic cell hybridization, human cells and rodent tumor cells are fused (hybrid-
ized); over time, -after the.chromosomes mix, human chromosomes are preferentially
“lost:fromy the"hybrid cell until only onie or-a‘few remain. Those individual hybrid cells
-are then propagated and mamtamed as cell lines containing specific human chromo-
somes..Improvements to this techmque have generated a number of hybrid cell
lines, each w:th a-specific:single human.chromosome.
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