PROKARYOTIC BIOLOGY

RECOMBINANT DNA TECHNOLOGY II

V. NEW TECHNIQUES


A.
RESTRICTION ENZYME ANALYSIS



1.
RESTRICTION ENZYMES - W. ARBER, H. SMITH & D. NATHANS



2.
METHOD




a.
PREPARE ds DNA



b.
CUTTING REACTION





1)
DNA IN REACTION BUFFER





2)
ENZYME  ---- 2 HRS AT 37oC




c.
ANALYZE BY AGAROSE GEL ELECTROPHORESIS


B.
SOUTHERN BLOTTING (AND/OR HYBRIDIZATION)



1.
DNA FINGERPRINTING, IDENTIFYING GENES, RFLPs



2.
METHOD




a.
GEL ELECTROPHORESIS - SEPARATION OF DNAs




b.
TRANSFER DNAs TO MEMBRANE (“THE BLOT”)




c.
DENATURE DNA (SOMETIMES DONE WITH TRANSFER)




d.
HYBRIDIZE TO LABELED PROBE (ss DNA)




e.
LABEL DETECTION


C.
AUTOMATED DNA SEQUENCING



1.
FREDERICK SANGER ET AL




a.
1977 - SEQUENCED X174 GENOME (5386 N)




b.
WON NOBEL PRIZE IN ’80 (HIS SECOND)



2.
THE SANGER DIDEOXY-TERMINATOR METHOD




a.
PREPARE DNA TO BE SEQUENCED - TEMPLATE




b.
FOUR REACTIONS:





1)
TEMPLATE





2)
SINGLE PRIMER





3)
4 dNTPs (ONE LABELED WITH 32P)





4)
DNA POLYMERASE (OFTEN Taq)





5)
EACH WITH SEPARATE ddNTP TERMINATOR




c.
PRODUCTS (DNA FRAGMENTS) SEPARATED ON A    







POLYACRYLAMIDE GEL - 4 LANES




d.
AUTORADIOGRAPHY OF THE GEL - “READ” SEQUENCE



3.
FLUORESCENT DIDEOXY-NUCLEOTIDES




a.
EACH ddNTP IS TAGGED WITH A FLUORESCENT DYE




b.
A SINGLE REACTION WITH ALL 4 ddNTPs




c.
A SINGLE LANE ON THE GEL




d.
EACH DYE FLUORESCES AS IT PASSES A LASER BEAM



D.
POLYMERASE CHAIN REACTION - PCR



1.
KARRY MULLIS - NOBEL LAUREATE IN ’93



2.
METHOD




a.
ds DNA TEMPLATE




b.
TWO PRIMERS




c.
Taq DNA POLYMERASE (ALL IN PROPER RX BUFFER)




d.
HEATING AND COOLING CYCLES (USUALLY 30)





1)
95oC - DENATURAING





2)
50oC - ANNEALING - PRIMERS TO ss TEMPLATE





3)
72oC - EXTENSION OR ELONGATION



3.
AMPLIFIES THE DNA FRAGMENT (ds) BETWEEN PRIMERS

