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The first step a cell takes in expressing one of its many thousands of genes is to copy the
nucleotide sequence of that gene into RNA. The process is called transcription because the
information, though copied into another chemical form, is still written in essentially the same
language-the language of nucleotide. Like DNA, RNA is a linear polymer made of four different
nucleotide subunits, linked together by phosphodiester bonds. It differs from DNA chemically in
two aspect.

Although their chemical difference are small, DNA, and RNA differ quite dramatically in overall
structure. Whereas DNA always occurs in cells as a double-stranded helix, RNA is single-stranded.
This difference has important functional consequences. Because an RNA chain is single-stranded, it
can fold up into a variety of shapes, just as a polypeptide chain folds up to form the final shape of a
protein; double stranded DNA cannot fold in this fashion. As we discuss later, the ability to fold into
a complex three-dimensional shape allows RNA to carry out various functions in cells, in addition to
conveying information between DNA and protein. Whereas DNA functions solely as an information

store, some RNAs have structural, regulatory, or catalytic roles.
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The first step to understand how an enzyme performs involves determining the maximal velocity,
Vmas, for the reaction it catalyzes. This is accomplished by measuring, in a test tube, how rapidly the
reaction proceeds in the presence of different concentrations of substrates: the rate should increase
as the amount of substrate rises until the reaction reaches its V.. The velocity of the reaction is
measured by monitoring either how quickly the substrate is consumed or how rapidly the product
accumulates. In many cases, the appearance of product or the disappearance of substrate can be
observed directly with a spectrophotometer. This instrument detects the presence of molecules that
absorb light at a selected wavelength; NADH, for example, absorbs light at 340 nm, while its
oxidized counterpart, NAD*, does not. So, a reaction that generates NADH can be monitored by

following the formation of NADH at 340 nm spectrophotometrically.
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Mendel's theory - that for every gene, an individual inherits one copy from its mother and one
from its father - raised some logistical issues. If an organism has two copies of every gene, how does
it pass only one copy for each to its progeny? And how do these gene sets come together again in the
resulting offspring?

Mendel postulated that gwhen sperm and eggs are formed, the two copies of each gene present in

the parent separate so that each gamete receives only one allele for each trait. @For his pea plants,

each egg (ovum) and each sperm (pollen) receives only one allele for pea color (either yellow or

green), one allele for pea shape (smooth or wrinkled), one allele for flower color (purple or white),

and so on. During fertilization, sperm carrying one or other allele unites with an egg carrying one or
other allele to produce a fertilized egg or zygote with two alleles. Which type of sperm unites with

which type of egg at fertilization is entirely a matter of chance.

(individual, f@{& ; inherit, =2 F#k < ;5 logistical, BEZH L@ ; progeny, 1-f%; offspring, 1t ;
postulate, {RIET 2 ; trait, JH ; gamete, ECHT 5 ovum, JPHHAL 5 pollen, {EH7 3
pea, TV KU~ X ;unite, I N3 ;zygote, AT ; chance, {HIR)

(A) Fdo#EX#MARL RS v, (14 H)

(B) THEOIcEI»NT WA % [HHEREGHE] & TEOZE]. T8 ET] 289 T5
TFUANTHIAL 2 X v, (7 5)

(C) THHQESHICLTROBMICE AT v, 20> FRL (B) 2 ATZRL,
20 KiOFET CHERESS 11R) %7572, ChbEBETRE T A, 2 0HET T OMREH 1 A
EEOEEWAE T, £ CC, MEE L RYARZHE ¢, TATN 40 BTo0/BT G
RIS 2 110) 2 fH /e, KIC, MR 2 AT CCIED MBI L7 & 2 5, 10 [BIRO MRS
LA & b 7 MRS 2 T2, 30 fFRICIREDTE, Y @ 10 JHRIC T OIEsT 72,
AL BRY D 10 RO 10 & 1 A MRS 2 U < CREOTEA R,
Dt BANICH 72 2 OB L W E T BOEE WA E S EERAONER 2 X0, %
DEIC T 3 A THOMET L, TR ROMETIL [EE i) #ET) 2y
TTATAACRIIL 7 & v (754)

(D) 7R3V Py~ ADBERET 2BETOREEZDI LTS, ZI T, WERAED
fMArROT Y FUICERZFERL, 1 THOTFHROB DO LbDOB 5 TH 7k 5K HELREE 2
DHR L7z, BEORICHECAERBRE 2T o722 A, LODHZER R L Z0ICID
B ED2ODBIETFHEET LI ENHLPICR o7, Bl XD X S A FEERE L.,
ED X BRIERERT, A2 00BETHEE T2 LW IHIEMRICE 72D % 5TUNT
AL 22 X v, (7 )



