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Ultraviolet light induces the formation of covalently-linked pyrimidine dimers in exposed DNA.

If uncorrected, these dimers can trigger changes in base sequence during subsequent replication and thus

induce genetic mutations.  

In human beings, these mutations are responsible for the high incidence of skin cancers among

persons who spend extended periods of time unprotected in the sunlight or tanning beds.  In bacteria, they

are responsible for the germicidal effect of UV light.  This latter effect will be demonstrated  in this

experiment, but the importance of protecting one's self from the genetic damage of UV light should

apparent as well.  Yes, tanning beds are capable of causing this genetic damage.

EQUIPMEN T:

UV transilluminator (or UV "Sunlamp")1

     If “Sunlamp”: 2 ring stands and cross bar with clamps

Nutrient agar plate (etc.)

2 mL melted top agar, 45 C, inoculated with E. coli

wax pencil

Bacterial cultures2 [Handle pathogens with care]

sterile 0.l mL pipettes

stopwatch

opaque cardboard 

protective eye wear

37°C incubator

1. MARK THE PLA TES: 

On a nutrient agar plate, draw a grid with 16 squares as large as possible on the plate bottom (four

lanes in either direction).  Label the four  horizontal regions as demonstrated to indicate incremental

exposure time: 60 , 20, 10  and  0 seconds.  The bottom lane (0) is the control (no exposure to UV).

(Cumulative exposure will be 90, 30, 10 and 0 seconds)

2. Pour inoculated top agar on it  for the lawn.

3. SET UP THE UV LAM P:  W e will use a UV transilluminator.  T he plates will be placed on its

surface. (See below for alternative UV lamps).  CAUTION: Use UV shielding eye wear.

4. Wearing protective eye wear, turn on UV lamp, let warm up for one minute.  (Do not look at the

UV lamp, it is damaging to the rods and cones in your retinas).

5. Rem ove the cover of the plate and cover completely with a piece of cardboard.  Place the covered

plate d irectly on the UV transilluminator.  (Alternatively, place plate at edge of transilluminator.)

6. EXPOSE THE PLATE IN STAGES to UV as follows.  (Do not expose your hand to the lamp any

longer than necessary .)  Pay close attention!

a. Start a stopwatch and  simultaneously push the plate over the edge of the rectangular UV light

source to expose the 90 region.  Exposed for an initial 60 secs.

b. After 60 secs, move the plate to expose the 30 second region, expose for 20 more seconds. 

c. After 20 seconds (stopwatch says 1:20 min), move to  expose the 10 second region and expose

for a final 10 seconds more (stopwatch will say 1 min 30 sec when finished).  

7. INCUBATE  at 37°C for 24-48 hours, and score UV  sensitivity of the various cultures tested, and

illustrate the results of the exposure on bacterial growth in your notebook.
1 For UV sun tan lamps, (such as a GE 275 watt), mount the lamp 25 cm above the surface of the desk and clamp securely with
a ring stand and clamp.  Expose for 9, 3, 1 and 0 minutes.
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PHOTO-REACTIVATION DEMONSTRATION:
Ultraviolet damage can be corrected by several mechanisms in most organisms, including bacteria.

One of these repair mechanisms is photoreactivation in which pyrimidine dimers are snipped apart in situ

by an enzyme which uses visible light as the source of energy.  This process may be demonstrated by

modifying the UV killing assay as follows:

1. Prepare a seeded plate by pouring 2 mL melted and cooled top agar which has been inoculated

with 0.1 mL ON culture of bacteria to be tested.  (see Agar Overlay Technique)  Mark with a 16

square grid as on page one of this protocol.

2. Label the four crossing lanes with the exposure times to UV: 90, 30 and 10  seconds (see above).

3. Label the four vertical lanes with the exposure times to visible light: 27, 9, 3 and 0  minutes.

4. Expose the plate to UV according to the labeled times as directed on previous page.

5. Rotate the plate 90°, expose to visible light, covering all but the 27 minute band with opaque

cardboard, place under a bright visible light (glass-filtered sunlight, or 100 watt bulb at 25 cm) for

18 minutes.

6. Move the cardboard to expose the 27 and 9 minutes bands for 6  more minutes.

7. Move the cardboard to expose the  27, 9  and 3  minute bands for 3 more minutes. 

8. Incubate at 37°C in the dark for 24 to 48 hours, note any difference in populations in the agar

overlay.  Propose a mechanism for any differences observed.
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