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Passage Il The DNA base sequence is copied (zranscription) onto
messenger RNA (mRNA). The mRNA strand then mi-

DNA controls the production of proteins through its grates to the ribosome, where it combines with transfer
interaction with RNA (Figure 1). RNA (tRNA). Amino acids are delivered to the ribosome

by tRNA as dictated by the mRNA code (translation). The
amino acids link together to form polypeptides and even-
tually proteins (Figures I and 2).
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Each 3-base unit of mRNA is called a codon. Each
codon specifies a particular amino acid. Sixty-four codons
have been identified (Table 1).

Table |

Three-letter codons of mRNA, and the amino acids specified by the codons
Qﬁg } Asparagine g?g } Histidine g:g} Aspartic acid PJQICJ }Tyrosine
AR Y Lysine ALY Guamine A4 Gluamicacd [Jhg }(Stop)*
ACU ccu GCU Ucu
Qgg} torconne CCC g GEC e vee b
ACG CCG GCG ucG
AGU . CGU GGU UuGU
AGC} Serine CGC Argini GGC Givel UGC }Cysleme
AGA} Argini CGA ( Areinine GGA yene UGA — (Stop)*
AGG rginine CGG GGG UGG — Tryptophan
AUU Cuu GUU Uuu .
AUC} Isoleucine  CUCH o Gucl g vy | Phenyiaianine
AUA CUA GUA UUA } Leucine
AUG— Methionine CUG GUG UuG

*Stop codons signal the end of the formation of a polypeptide chain.

Figure 1 adapted from William T. Keeton, Biological Science. ©1980 by W. W. Norton & Company, Inc. Figure 2 adapted
from Sylvia S. Mader, Biology Laboratory Manual. ©1985 by Wm. C. Brown Publishers. Table 1 adapted from Peter E.
Volpe, Biology and Human Concerns. ©1983 by Wm. C. Brown Publishers.
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13. Based on the information presented in Table I, the
mRNA strand shown below, when read from left to
right, would specify which of the following amino

acids?

CAGGACUA

N N N —

e, e, e,

amino amino amino
acid acid acid

A. Aspartic acid, glycine, and threonine
B. Glutamine, aspartic acid, and tyrosine
C. Glutamic acid, asparagine, and threonine
D. Arginine, threonine, and tyrosine

14. According to Table 1, all of the following codons
specify the same amino acid EXCEPT:

UUA.
UUG.
CAG.
CUG.
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15. If the codon labeled X in the mRNA strand shown
below were changed to ACG, what effect would this
have on the translation of the mRNA strand?

AGCGCACCAUCU
—
X

The amino acid specified by the first codon would
be the only alteration.

The amino acid specified by X would be the only
alteration.

The newly formed polypeptide strand would be
identical to the original strand.

. The translation would stop because ACG is a stop
codon.
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16. Based on the information in the passage, which of the

following sequences represents the correct order of
participation of substances in protein synthesis?

F. Protein~DNA—~RNA

G. RNA—DNA—tRNA + polypeptides

H. DNA—mRNA—tRNA + amino acids

J. DNA—RNA-—protein—polypeptides—amino acids

17. Excluding the stop codon, what is the minimum

number of bases that must be contained in mRNA to
synthesize a polypeptide chain 8 amino acids long?

A8
B. 16
C. 24
D. 32
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