Chapter 5

Molecules of life
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/00/ /M%@// is a long molecule consisting of many similar or identical building blocks linked by covalent bonds, much as
a train consists of a chain of boxcars

mﬂ % " er The repeating unite that serve ag the building blocks of a polymer are smaller molecules

Note
[n addition to forming polymers, some monomers have functions of their own.

Wacers woberles —= oo L«gc Mze -
“—‘ dﬂlm L"w lw[&(:vlc%.



Jr o j S ﬁyp yomers \ionds +oge+5wr #u’aﬁh
_Zt— L iyerizabion) os—$ Molacul
g \UA / D}'\
£ s ( e
+ — 9 &l
The condengation reaction happen when two Q% < e
molecules are connected covelantly together i 2 - izgme ]Ogj‘nef RTR

with losing emaller molecules -— like hofone’S 7.}

dehydration reaction | . @QZZ“/ . ‘ﬂd{ A @CJ " WW/ Mm s,
‘( 7 = ﬁqc iltbabe
[L)Jﬁbbslgj —=> wher Wﬂf% are J‘sangé?/ & weponers

L(wo\e/ \:fm\esj_)

LW O ipd

o reackor is Pﬂéeh%i/ A cevere o? J%ZJ/UAM r\eﬂa[z‘pwt

% | I oos ce?jpcﬁe C@v&w‘%\ p@dCE!bVl\

fﬂ%’ \Vp
Shdyper |
fﬂd/ =5 Note
D \p O\/{)\/Q Each class of polymer is made upof
\/ a different typeof monomers
e R N o WO , But the chemical mechanisme are

PoMed = _yalj— 4 the same which done by the cell




a) Dehydration reaction: synthesizing a polymer

Short polymer Unlinked

. monomer
Dehydration removes a water

molecule, forming a new bond. @
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Longer polymer

b) Hydrolysis: breaking down a polymer
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Hydrolysis adds a water @
molecule, breaking a bond.
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Steroide are lipide characterized by a carbon skeleton consisting of four
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groups attached to this ensemble of rings.
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If the primary structure of polypeptides determines a protein’s
shape, what determines primary structure? The amino acid

Cocles s Trokeins ool quaktes Adene=AQlein| e
2—, belongs to the class of compounds called nucleic acids. Nucleic
ﬁMd’(O’Wt M‘V‘S * acids are polymers made of monomers called nucleotides.
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to proteins? A given gene along a DNA molecule can direct
synthesis of a type of RNA called messenger RNA (mRNA). The

I—-Sﬂvtb @(er&{d\ _I mRNA molecule interacts with the cell’s protein-synthesizing
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machinery to direct production of a polypeptide, which
folds into all or part of a protein. We can summarize the flow of

“&)\}3 g _% genetic information as DNA — RNA — protein (see Figure 5.22).
K The sites of protein synthesis are cellular structures called ribo-
= somes. In a eukaryotic cell, ribosomes are in the cytoplasm—
p the region between the nucleus and the plasma membrane,
& the cell’s outer boundary—but DNA resides in the nucleus.

Messenger RNA conveys genetic instructions for building pro-
Q@\ef teins from the nucleus to the cytoplasm. Prokaryotic cells lack
nuclei but still use mRNA to convey a message from the DNA

¥ Figure 5.22 Gene expression: DNA — RNA — protein. In a
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o o dicating sy of oo i o to ribosomes and other cellular equipment that translate the
ova coded information into amino acid sequences. Later in the
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dns’ The Components of Nucleic Acids

ple—3a’ Q’,—) \"" QQ" S Nucleic acids are macromolecules that exist as polymers
called polynucleotides (Figure 5.23a). As indicated by

the name, each polynucleotide consists of monomers called five-membered ring. The purines are adenine (A) and gua-
\A-ﬁéf"g@\ b"‘l‘ nucleotides. A nucleotide, in general, is composed of three nine (G). The specific pyrimidines and purines differ in the
T u parts: a five-carbon sugar (a pentose), a nitrogen-containing chemical groupsattached O THETngs. Adenine, guanine,
A maandd T . B/Ja’é‘ (nitrogenous) base, and one to three phosphate groups and cytosine are found in both DNA and RNA; thymine/is
(Figure 5.23b). The beginning monomer used to build found ""I): in DNA and uracil or_ﬂv jL R
s Now let’s add the suga hihie nitrogenous base
G . e C a polynucleotide has three phosphate groups, but two are lost is attached. T S in RNA it is
during the polymerization process. The portion of a nucleo- fsee Figure 5. onty difference between these
tide without any phosphate groups is called a nucleoside. twosugars is that deoxxnbose lacks an oxygen atom on the
To understand the structure of a single nucleotide, let’s _ second carbon in the ring, hence the name deoxyribose.
first consider the nitrogenous bases (Figure 5.23c). Each So far, we have built a nucleoside (base plus sugar). To
nitrogenous base has one or two rings that include nitrogen complete the construction of a nucleotide, we attach one

to three phosphate groups to the 5’ carbon of the sugar (the
carbon numbers in the sugar include ', the prime symbol;
see Figure 5.23b). With one phosphate, this is a nucleoside

bases.) There are two families of nitrogenous bases: pyrimi- ‘monophosphate| more often called a nucleotide.

dines and purines. A pyrimidine has one six-membered
ring of carbon and nitrogen atoms. The members of the
pyrimidine family are cytosine (C), thymine (T), and uracil (U).
Purines are larger, with a six-membered ring fused to a

atoms. (They are called nitrogenous bases because the nitro-
gen atoms tend to take up H* from solution, thus acting as




