Challenge Problem Set #2
1. Human DNA contains 20% C on a molar basis.  Since C always bonds with G, G has to be another 20% on a molar basis of human DNA.  Thus, out of 100%, 40% are taken up by C and G, leaving 60% for A and T.  A and T bind together in equal proportions, so 30% of A and 30% of T on a molar basis make up human DNA.  In short, C = 20%, G = 20%, A = 30%, and T = 30% on a molar basis of human DNA.

2. True.  When DNA is replicated, it begins at the origin of replication.  There forms a bubble in the parental DNA strands.  One part of this bubble is called the replication fork. The daughter DNA strands will begin to form along those parental DNA strands.  DNA is anti-parallel so both strands of DNA are complimentary to each other.  They are not the exact same strand.  DNA can only form from 5’ to 3’ direction.  In the case of one parental DNA strand, this is easy.  The daughter strand can easily compliment it by growing into the bubble or DNA replication fork.  This strand is called the leading strand.  It is always a little faster than the other daughter strand.  However, in the case of the second DNA strand, it is more difficult.  The daughter strand must grow outward, not inward.  It must go away from the bubble or the DNA replication fork.  Yet the bases can only be added in the 5’ to 3’ direction.  For this reason, there are loose bases that come and attach themselves to the second parental strand.  The loose bases form segments called Okazaki fragments.  To form the second daughter strands, DNA ligase joins the Okazaki fragments together.  This process takes a little time and, so, the second daughter strand is called the lagging strand (as it is lagging behind the leading strand).  Both these daughter strands, when completed, will come together and form a copy of the parental DNA double-helix.
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