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1.
a) origina
a=4.17x10"-7 L/cm"3
b =0.045 L/kg
c=-0.03L

a=4.17x10"-7L 211 pint (254cm)*3 (12in)*3 = 2.5X10"-2 pt/ft"3
cm™3 L i3 ft"3

b=0.045L 2.11pint 04536 kg =4.3x10"-2 pint
kg L Ibm Ibm

¢ =(-0.03L) (2.11 pint/L)= -6x10"-2 pint
b) Vb= (2.5x 107 pt/ft’)(6.08 ft)° + (4.3x10°” pt/lbm)(215 Ibm) —-6x107 pt
= 14.80 pint
% = (changein volume)/(volume) = (1 pt)/(14.8) = 0.0675 = 6.8%

note that (73 inches)(1 ft / 12 inches) = 6.08 ft

(see next page for 1c)
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2.
200 prot 75 AA 3bases =4.5x10"4 bases/cell
cell prot AA

3. # ba%s(# bases in a codon) = AA

5=25

X=2...... BUT... we need a stop codon and we have reached the most AA we
can code with 2, so we need 3 bases per codon to fully codethis.

4. 70kgwet 30kgdry 60Kkg prot=12.6 kg prot
100 kg wet 100 kg dry

12.6kg prot 1000g _1mol prot 1mol AA 6.02x10"23 molec 10"-8cm _1m
1kg 100 molAA 1009 1 mol prot 1 molec 100cm

= 7.59x10M"13 m

DISTANCE
2450 miles(1609.334m/mile) = 3.94x10"7 m < 7.59x10"13 Thisprotein can cover the
distance from Pittsburgh to LA.
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5.
To solve this problem we assume that each gene is responsible for one protein.

(a) (1000 genes) * (10 genes/100 genes) * (100 AA/prot) * (1 prot/gene) * (3bases/AA) =
= 30,000 bases expr essed
(b) ( 1000 genes) * (1 prot/gene) * (100 AA/prot) * (3 bases/AA) = 300,000 bases total

6.
We obtain the amino acid sequence of EMP1 from the first provided website (Johnson et
al.). The sequenceis GGTY SCHF GPLT WVCK PQGG.

Using the figure on page 1.48 of the “Topic 1" lecture notes, we can decode the amino
acid sequence into a nucleotide sequence. However, some of the amino acids correspond
to multiple codons, so we use the second website (provided in the problem) to find the
most frequently used codons. For example, the amino acid G (Glycine) is coded by GGA,
GGC, GGU, and GGG. However, we see from the usage table that GGU is the most
commonly used of these four codons. Thus, we get the best putative nucleotide sequence:

GGU GGU ACUUAU UCU UGU CAUUUU GGU CCA UUGACU
UGG GUU UGU AAA CCA CAA GGU GGU



