CONCEPT: GENETIC CODE

e Genetic Code: a table that reveals how DNA/RNA encode the sequence of amino acids in a protein.

O Relatively universal across all organisms but can have some differences.

o Analyzes one at a time, each which reveals one amino acid.

How to Use the Genetic Code

e Using the genetic code is a -step process:
@ Use the coding DNA sequence to reveal the mRNA sequence (replacing | T with. ).
@ Identify the -nucleotide codon frames within the mRNA transcript (including start & stop codons).

@ Identify the amino acid that corresponds with each codon until a codon is reached.

e The genetic code shows the letter (left side) letter (top) and letter (right side) of all possible codons.

EXAMPLE: Determine the polypeptide sequence from the following DNA sequence:

Letter of Codon

5 , DNA Coding Strand : g 1] C A G
: : : : uuu ucu UAU UGU U
T G: T: TG T:T y |ue Phe | cc Ser | UAC W | yecs &% | ¢
: : : : UUAL | gy | UCA UAA UGA Stop| A
. : = 5 : 3 cuu ccu CAUL s | COU u
3 ! DNA Template Strand 5’ cuc cce CAC CGC c
@ P % C |cua e | coa P | oad oin | C6A Arg | 5
mRNA 5. : - : - ' - : S CUG CCG CAG CGG G
; : : ; S AUU ACU AAUL pcr | AGUL g, | U
@ : ; ; Q| alAcrie [Accl oo fAAC AGC c
Pol tid . i : : : = AUA ACA AMAL oo | AGAL 5 | A
olypeptide N-{ ——[ H H H }-c B [aus ACG Mcf D5 | acel A9 | 6
: : : : w GUU GeU GAUL gy | GOU U
GUC GCC GAC GGC c
G (g Vel | gon (A | gan Gl | GGA Gly | A
GUG GCG GAG GGG G

PRACTICE: The redundancy of the genetic code is a consequence of __ .
a) Having more codons than amino acids.
b) Having four different letters (As, Cs, Gs, and Us) in the codon alphabet.
¢) Having fewer codons than there are amino acids.
)

d) Each codon having a single amino acid.

uopo9 Jo 1aya palyJ



CONCEPT: GENETIC CODE
PRACTICE: A particular triplet of bases in the template strand of DNA is 5'-AGT-3'. What would be the corresponding
codon for the mRNA that is transcribed?

a) 3-UCA-5. c) 5'-TCA-3..

b) 3-UGA-5'. d) 3-ACU-5".

PRACTICE: A particular triplet of bases in the coding sequence of DNA is AAA. The anticodon on the tRNA that binds the
mRNA codon is

a) TTT. ¢) UUU.

b) UUA. d) AAA.

Use the codon table on the right to answer the following questions:

PRACTICE: Which of the following sequences of nucleotides are ! Secom(i:Letter of Codon <
A
possible in the template strand of DNA that would code for the UUUY ppe | UCU UAUL 1y, | UGUL gy | U
. y |vves ™ Juce Lgy funcs Y fuceS ¥ fe
polypeptide sequence Phe-Leu-lle-Val? UUAT | oy | UCA UAA Stop [ uGa™ Stop [ A
s UUG uce UAG Stop | UGG Trp | G S
. Ul g
gl gag}m ggg}m 2?% } 1E
1 ' — A
a) 5'-TTG-CTA-CAG-TAG-3'". 5 gg’é ggé 8?2 Gin ggg - g
b) 5'-AUG-CTG-CAG-TAT-3". % iﬂg}ue igg ﬁg Asn Qgg Ser g =
¢) 3-AAA-AAT-ATA-ACA-5 = [ A faoa) L aea ™ [ aal [ AGAL e [ 4] @
' 2 AUG Start | ACG AAG AGG c| 2
[Ty =]
d) 3'-AAA-GAA-TAA-CAA-5'. W)  fecU)  |GAUL pep fGOU) | U
) o ghbw | S Bl
GUG 6CG cacS @ | GG G
PRACTICE: What amino acid sequence will be generated, Second Letter of Codon
U C A G
based on the following mRNA codon sequence? 000 UcU AU e
, , u |ue Phe | icc Ser | UAC W | yac ¥
5'-AUG-UCU-UCG-UUA-UCC-UUG-3 UUA Leu UCA uaa Stop | uga Stop
UuG UcG UAG Stop | UGG Trp

a) Met-Arg-Glu-Arg-Glu-Arg.
b) Met-Glu-Arg-Arg-Glu-Leu.
c) Met-Ser-Leu-Ser-Leu-Ser.
d) Met-Ser-Ser-Leu-Ser-Leu.

cuu ccu CAUL s | COU

cuc cce CAC CGC
Clcunrte | coa (P can ain | oA Arg

cUG CcCG CAG GG

AUU ACU AAU AGU
A [Auctiie | Acc o | Aag Asn | wac) Ser
AUA ACA AAA AGA

AUG Start | ACG mcf Y5 | acef AT

GuU Gcu GAUL poo | GGU
GUC GCC GAC GGG
Gl
G (cua Vel | aoa (A2 | an ol | 6GA y
GUG 6CG GAG GGG

First Letter of Codon
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