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A cell reproduces by duplicating its DNA (;) and then dividing in two, passing a copy of the
genetic instructions encoded in its DNA to each of its daughter cells. That is why daughter
cells resemble the parent cell. However, the copying is not always perfect, and the
instructions are occasionally corrupted by mutations that change the DNA. That is why
daughter cells do not always match the parent cell exactly. v

Mutations can create offspring that are changed for the worse (in that they are less able to
survive and reproduce), changed for the better (in that they are better able to survive and
reproduce), or changed neutrally (in that they are genetically different but equally viable).
The struggle for survival, eliminates the first, favors the second, and tolerates the third. The
genes of the next generation will be the genes of the survivors. Intermittently, the pattern of
descent may be complicated by sexual reproduction, in which two cells of the same species
fuse.3) pooling their DNA; the genetic cards are then shuffled, re-dealt, and distributed in new
combinations to the next generation, to be tested again for their survival value.

(reproduce, HEJE T 5, BFE I 5; corrupt, 72 D ; struggle, BAV>; tolerate, M X 5;
survivor, ZE77%"; intermittently, WiiAJIZ; descent, FF%; complicate, #EHEIZ T 5, re-deal,
Bobld2)

A) EEROEXEFFR LRIV, (14 R)

B) THMIZBIL T, g2 DNA 288+ 57 utx%, SITRETHHALLSY,
(7 &)

C) THROITHARRIZBW YL RT a2, STRETCHRA LRIV, (7 4)

D) THONIHEINL > THELRIMBSHOFERXEMENID, FZTREDL Y -
REDOMN, SITUANTHA LIV, (7 8)



R 2. ROITEIT Essential Cell Biology IZFE& STV 5 PCR IZBT A XETH
Do ZOXELEFTAT, UTFTORWZEZREV, (35 K)

There are several especially useful applications of PCR. First, PCR is now the method of choice
for cloning relatively short DNA fragments from a cell. The original template for the reaction
can be either DNA or RNA, so PCR can be used to obtain either a full genomic copy (complete
with introns and exons) or a cDNA copy of the gene. The beauty of this method is that genes
can be cloned directly from any piece of DNA or RNA without the time and effort needed to
first construct a DNA library.

Another use for PCR, which relies on its extraordinary sensitivity, is the detection of infections
by pathogens at very early stages. In this case, short sequences complementary to the pathogen's
genome are used as primers, and following many cycles of amplification, the presence or
absence of even a few copies of an invading genome in a sample of blood can be ascertained.
For many infections, PCR is the most sensitive method of detection; already it is replacing the
use of antibodies against surface proteins to detect the presence of pathogens in human samples.
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The lipids in cell membranes combine two very different properties in a single molecule: each
lipid has a hydrophilic (“water-loving”) head and one or two hydrophobic (“water-fearing™)
hydrocarbon tails. The most abundant lipids in cell membranes are the phospholipids,
molecules in which the hydrophilic head is linked to the rest of the lipid through a phosphate
group. The most common type of phospholipid in most cell membranes is phosphatidylcholine,
which has the small molecule choline attached to a phosphate as its hydrophilic head and two
long hydrocarbon chains as its hydrophobic tails.

Molecules with both hydrophilic and hydrophobic properties are termed amphipathic. This
chemical property is also shared by other types of membrane lipids, including the sterols (such
as the cholesterol found in animal cell membranes) and the glycolipids, which have sugars as
part of their hydrophilic head. Having both hydrophilic and hydrophobic parts plays a crucial
part in driving these lipid molecules to assemble into bilayers in an aqueous environment.
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