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Consider graduate school

You are paid $35k/year to be a student in graduate school 
(and tuition is waived)



Apply for a REU



5

https://www.nsf.gov/crssprgm/reu/reu_search.jsp

https://www.nsf.gov/crssprgm/reu/reu_search.jsp




HOMEWORK:

Mutation Translation Exercise 


(due last Friday)

Individual, p. 243 Course Pack



 
The sense strand of a given gene includes the 
sequence 5′-C T T G T A T G A G G T G A-3′.

a) What is the sequence of the mRNA strand?


b) What predicted protein sequence is made?

Be sure to indicate 5′ and 3′ ends.





Translation: 3 parts

• Language (AUG!)

• Translators (tRNA & synthetase)

• Factory (Ribosome subunits)

(notebook)



Language (AUG!)
What words are hidden in this mRNA sentence?

UUAAGAUGGGGUAUAAGUCAACCUUGA

What additional information do you need?

UUAAG I AUG I GGG I UAU I AAG I UCA I ACC I UUG AUUAAGAUGGGGUAUAAGUCAACCUUGA

?????????? I THE I DOG I AND I MAN I EAT I HAM I STOP

Frameshift mutation (delete O in DOG)

????????? I THE I DGA I NDM I ANE I ATH I AMS I TOP

5’ 3’



Language (AUG!)
What words are hidden in this mRNA sentence?

What additional information do you need?

UUAAG I AUG I GGG I UAU I AAG I UCA I ACC I UUG A

?????????? I THE I DOG I AND I MAN I EAT I HAM I STOP

In-frame mutation (delete AND)

?????????? I THE I DOG I MAN I EAT I HAM I STOP

5’ 3’



Translators (tRNA & synth)

• tRNA is a translator/transfers amino acids.

• Aminoacyl-tRNA Synthetase (Charging 
enzyme loads aas on tRNAs)



• Aminoacyl-tRNA Synthetase



2.1 How does DNA communicate information 
to the cell?

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Integrating Concepts in 
Biology



Biology Learning Objective

• Describe the three major types of RNA and their 

functions. 

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 





POP

Trifecta?



Yeast RNA Separated by Size

Fig. 2.3

rRNA

mRNA

tRNA

mRNA

courtesy Todd Eckdahl





Trifecta?



Figure 2.5A

tRNA and Amino Acids Interact

modified from Chipchase and Birnstiel, 1963





Fig. 2.6
modified from Brenner et al. 1961

Trifecta!



Fig. 2.6
modified from Brenner et al. 1961

1.How do they visualize the molecules of interest?
2.How do they separate them in an orderly fashion?



Fig. 2.6

Which RNA tells ribosomes what to make?

modified from Brenner et al. 1961



Size Fractionation of RNA

Fig. 2.6

infect cells and add radioactive uracil

modified from Brenner et al. 1961



Fig. 2.6

Two graphs in the same space.
Size Fractionation of RNA

modified from Brenner et al. 1961



Fig. 2.6

separate RNA based on size
Size Fractionation of RNA

modified from Brenner et al. 1961



Separation of Three RNAs

Fig. 2.6

three major types of RNA
rRNA

mRNA

tRNA +

mRNA

tRNA

modified from Brenner et al. 1961


