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Research at Cultech, 
plus an accumulation 
o f  material from 
other laboratories, 
may soon allow biol- 
ogists to crack the 
code by which chemical 
molecules control the 
processes of hfe. 

MOLECULAR BIOLOGY 

Molecular biology - which deals with the nature of molecules that are 
important to living systems, their forms, functions, and organization 

- is one of the active research areas in Caltech's biology division 
Much of this research is carried out in a new laboratory of electron 

microscopy, housed in the Gordon A. Alles Laboratory for Mole- 
cular Biology. Here, three highly critical electron microscopes and 
many supporting instrun~ents are helping to open up the world of 

ultrastructure in the minute cells of higher plants and animals, 
and also in many viruses. On these pages, a pictorial report on 

current research in the new laboratory. 
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In the netc laboratory an ultramicr&omc is used for cutting 
ultrathin slices of tissues embedded in clear plastic The ntuchine 
c u t s  slices of tissue less than half-a-rnillzotlth of an inch thick. 

Before viruses or thin slices of tissue can be photographed with the electron 
microscope, a thin film of carbon must be deposited in this, vacuum evaporator 
in order to support the specimen. Here, too, thin films o f  heavy metal element5 
arc sometimes deposited on the specimens to  enhance contrast in the ne fa t ica .  
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The bcrq thin, ultttost in- 
visible, slices of tissue on 
their support i t ig grilk, 
shown here in a petri di&h, 
are put into a special hold- 
er and cap, which can be 
seen just below the dish 
The holder is then inserted 
into the electron micro- 
scope for photographing. 

The electrun microscope in 
capable of photographing, 
details of structure mme 
than 200 times sntaller than 
are visible in the best op- 
tical microsciq>e. It is used 
not only for study of tis- 
sues, but for a wide vuri- 
ety of other projects. such 
as investigations on the 
fine ftt lucture of druses, 
the membranes, and many 
other components of cells. 
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/hi electron microscope 
photoyruplt of one of the 
many druses studied in 
the laboratory. This is an 
interesting one identified 
as T-4, here magnified 
100,000 times. T-4 possess- 
es a remarkably compli- 
cated structure, including 
a highly specialized tail 
which has a hollow core 
s,wrounded by a contrac- 
tile sheath ami a h e -  
plate with fibers. The head 
is filled wiih DNA. 

The T-4 virus, magnified even more, shoicfi the titructwe plaznly. Infection of the 
host cell by T-4 is thought to occur when the tail attaches to the cell by means 
o f  the fibers. Tlie tail sheath then contracts,, causing penetration of the cell wall 
by the hollow core. DNA flows from the head, through the core, into the cell. At 
the left, an intact virus particle; at the right, the DNA has passed through the 
core, leaving the head empty. The DNA, having, entered the cell, then rewgan- 
izcs the cell machinery to manufacture 100 or more copies of the complete r '  zrus. 
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