
Biological Molecules ii¡':

\Øhat are the building blocks of life?

whv?
Frorn the smalles
of four classes of

t single-celled organism
organic (carbon-based)

ro the tallest tree, all life depends on the properties and reaccions

compounds-carbohydra tes, lipids, þroteins, and nucleic

acids. These organic molecules are the building blocks oÊall living th ings, and are responsible for most of
the structure and functions o[ the body, including energy storage , insulation, growth, repair, communica-

tion, and transfer of hereditary information. Simple organic molecules

the essential biological molecules needed for life.
can be joined together co form all
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Model I - Molecules of Life
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.ir l. Use Model I to show which acoms ar€ present in each type of molecule by listing che symbolfor
each arom includecl. Carbohydrare has beerr done for you.

a. Carboíydrate-C, H, O r. Amino acid-C, H, O, N
. b. Lipid-C, H, O d. Nucleic acid_.C, H, O, N, p

2. \X/hich cype of molecule includes an example with a long-chain carbon backbone?

Lipíd.

3. In rhe mo[ecule referred to in the previous question, what is the dominanr elemenr artached ro
che carbon backbone?

Hydrogen.

4. THe fatty acid chain of the lipids is often referred to as a hydrocarbon chain. Discuss wirh your
group why the chain is given chis name and write a one-senrence deÊnition for a hydroc"rbon.

A hydrocørbon høs a cennal cbain of carbln atorns with hydrogen tttums øttached to ilte carbon.

5. Which molecule has a central carbon acom with four differenr colnponents around itl
Amiio acid.

6. \X/hich mo[ecule has a sugar, nitrogenous base, and phosphate group?

Nucleic acid.

7. Discuss with your group members some similarities among all four rypes of molecules. List as
meny as you can.

Answers will uary but studenß should see that all contain C, H, O.

B. \Øhat is the chemical formula oFche firsr carbohydrate molecule shownl

CF,rou

9. what three srrucrural groups shown do all amino acids have in common?

Amine group, carboxylíc acid, and R sid¿ chain.

#lOilth.t e ere 20 naiurally-occurring amino acids, and each one only varies in rhe srrucure of the
R side chain. Two amino acids are shown in Model l, \ùØhac are che R side chains in each?

CHrand CHr-SH

Read This!

r
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q(;; 
ùring rhe information From above, is a carbohydrate or a ripid more likely to be a good source of

v";:',ï'";ï::,':;::; 
be abte to ¿eærrnine that the tong bvd.rocarbon has ma'n! rn,re c-c and'

"¿:;;lo*l'' 
*tt¡ttt are øll a' s,urce of energy'

@
Model 2 - Biochemical Reactiont 
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12. \X/har are the reactants of reacrion A?

Glucose andfuctose.

13. \Xr'hat are the proclucts of reacrion A?

Sucrose and wakr,

14. Eac6oÊthereactancsin¡eaccionAisasinglesugarmolecule,alsocalledamonosaccharide.Wha¡
preñx before saccharide would you use ro describe sucrose?

Di-

15. Whar are che reectants o[reacrion B?

Two amino acids.

16. \X/hen che rwo molecules in reaction B are joined together, whac orher naro molecules are pro-
duced?

IJ(/ater dnd a dipeptide .

JffiX/hac product do all three reactions in Model 2 have in common?

^, 
They all produce wdter.

\t/
Read This!
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\Øhen sugats are joined togecher the new bond that forms is a glycosidic bond, When amino acids are
joined the new bond that forms is a peptide bond. When fatty acids are joined ro a glycerol the bond rhar
holds them is an ester bond.

r,n che diagrams in Model2, circle and label the glycosidic, pepdde, and esrer bonds

See Model2.

q
19. These reactions are all referred to as dehydration synthesis or condensation reaccions.lVirh your

group develop an explanation for why these terrns are used to describe these reacrions.

All the redctiont cause wdter to be remoued, therefore, the molecule is dehydrated or wdter is

the molecule.

These reactions can also be reversed, breaking the large molecule into its individual molecules,
\What substance would need to be added in order ro rever.se rhe reactionl

Water.

21. þsis means to split or seperate. IùØhac preÊx would you add to lysis to mean separare or split
using warer?

Hydro-

22. Usingyour answers to the previous nvo questions, what word is used to desc¡ibe rhe reaction rhat
uses water to break apart e large moleculei

Hvdrolvsis.
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