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Biography

ÅBorn December 14th, 1914

ÅBS in Physics and Mathematics

ÅLectured in physics, applied mathematics at Washington University while 
doing PhD research

ÅPhD in Cellular Physiology from Washington University

ÅUniversity of Illinois Professor of Microbiology

ÅDeveloped molecular hybridization

ÅDiscovered DNA-dependent RNA polymerase

ÅDiscovered RNA replicating enzyme for Q-beta phage

ÅReceived LaskerAward in 1974

ÅDirector of Cancer Center at Columbia

ÅDied January 21st, 1983



Biography

ÅFamous for formulating daring theories

Å!ƭǎƻ ŦŀƳƻǳǎ ŦƻǊ ŀǊŘŜƴǘ ƻǇǇƻǎƛǘƛƻƴ ǘƻ ǘƘŜ ƛŘŜŀ ƻŦ ΨŎǊŜŀǘƛǾƛǘȅΩ ƛƴ ǎŎƛŜƴŎŜ

ÅEven before he graduated college, he published controversial research 
on bacterial genetics



Bacteriophage Q̡

ÅE. coli phage, group IV positive ssRNAE. coli virus

ÅThree open frames encoding four proteins; A1, A2, CP, Q-̡replicase. 

ÅReplicasecomplexes with host S1, EF-Tu, EF-Ts to form RNA 
polymerase

ÅIn vitro synthesis by Pace and Spiegelman(1966) separated RNA from 
protein and showed template RNA directs its own synthesis



Åά²Ƙŀǘ ǿƛƭƭ ƘŀǇǇŜƴ ǘƻ ǘƘŜ wb! ƳƻƭŜŎǳƭŜǎ ƛŦ ǘƘŜ ƻƴƭȅ ŘŜƳŀƴŘ ƳŀŘŜ ƻƴ 
them is the Biblical injunction, multiply, with the biological proviso 
ǘƘŀǘ ǘƘŜȅ Řƻ ǎƻ ŀǎ ǊŀǇƛŘƭȅ ŀǎ ǇƻǎǎƛōƭŜΚέ



Bacteriophage Q̡RNA

ÅSpiegelmanlab recently identified RNA-dependent RNA polymerases 
from two bacteriophages, MS-2 and Qʲ

ÅMS-2 and Q̡ replicasesare template-specific

ÅPhage RNA plus replicaseplus ribonucleotides leads to more identical 
RNA, meaning the phage RNA templates itself

ÅSatisfies definition of a self-duplicating entity



Bacteriophage Q̡RNA

ÅQ b̡acteriophage replicasepreviously isolated and shown to 
template RNA synthesis; RNA-dependent RNA polymerase 

ÅIn vitroevolution of Q R̡NA using Q r̡eplicase

ÅRNA which can be replicated faster will have selective advantage



Approaches

ÅMeasure ribonucleotide addition using 32P-labeled UTP

ÅSedimentation analysis

ÅGel electrophoresis

ÅElectrophoretic mobility

ÅReplication kinetics



Serial Transfer Experiment
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Sedimentation analysis



Gel electrophoresis of 3H CTP-labeled 75th

transfer



Electrophoretic mobility assay


