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p@ Activity 4/5.1 How can you identify organic macromolecules?
Refer to the figure (Some Simple Chemistry) on the next page when doing this activity.

Part A. Answer the questions. Then use your answers to develop simple rules for
identifying carbohydrates, lipids, proteins, and nucleic acids.

1. What is the approximate C:H:O ratio in each of the following types of
macromolecules? '

Carbohydrates Lipids Proteins Nucleic acids

2. Which of the compounds listed in question 1 can often be composed of C, H, and O
alone? ‘ -

3. Which of the compounds can be identified by looking at the C:H:O ratios alone?

4. What other elements are commonly associated with each of these four types of
macromolecules?

Carbohydrates Lipids Proteins Nucleic acids

Always contain P

Generallty contain
no P

Always contain N

Generally contain
no N

Frequently contain
S

Generaily contain

no S
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Some Simple Chemistry

Basic

Compound components > Reaction = Froduct
CarbOhy dr’ates: ?H OH ?HZOH CH O CH,OH CHt OH
Sugars, starches, , /H \, YN ‘[‘/f N au
lycogen, HHoS o f § i
gyeog HO c—c \é—&/a@l I/
cellulose wo b i1 g
+1Hz
&L hexose dehyd.?mﬂ Disaccharide
reaction
Lipids: .y a
= | € —(CH,)—CH; TN :
Fats, oils, H"C“O@/ H—C—0— C—(CH,),~CHy
waxes, o, .
X (CH, ) —CH.
cholesterol H—G— R G e —(CH,),—CHy
% a
e —(CH,)~CH
H—G~ v H—cl:—-O—-\C—(CHz}n—CHB
HoTED
Glycerol + 3fatty acide wep Triglyceride or fat
E!ah,yd@mﬂ (7\%
reaction e
Proteins: : LR HoAHE o
[ e R —— e = N——
Enzymes, HoN—C—C00H HN ;: @/N E C\OH -y HN Z‘ c'T E C\OH
structural (3rin (careon) . (Fersiae)
proteins Amino acid d’.ﬂﬁﬁ:ﬁfﬂ Dipeptide
Nucleic acids:
=S HOCH / \ O
. D NA‘ . \ /\ + Base z i z (etc.)
RNA 5 / 2 (Base =AU, G, orQ) " prOnprOnpeBp
OH OH kA
Rivoss . P,\S/P\S/P\S/P'-. (etc)
| | | :
“"‘”/ \ g B B o (ryrogen)
Base ; E bonde
' /\/H A \H S S B
A 5_ 6. _5.__ [t
OoH H DNA
Daoxyribose
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5. Functional groups can modify the properties of organic molecules. In the table below,
indicate whether each functional group is polar or nonpolar and hydrophobic or
hydrophilic. Which of these functional groups are found in proteins and lipids?

Functional Polar or Hydrophobic | Foundinall | Found in many | Found in many
group nonpolar | or hydrophilic proteins proteins lipids

—OH

—CH,

—COOH

-—NH,

—SH

—PO,

6. You want to use a radioactive tracer that will label only the protein in an RNA virus.
Assume the virus is composed of only a protein coat and an RNA core. Which of the
following would you use? Be sure to explain your answer,

e

} a. Radioactive P b. Radioactive N ¢. Radiocactive S d. Radioactive C

7. Closely related macromolecules often have many characteristics in common. For
example, they share many of the same chemical elements and functional groups.
Therefore, to separate or distinguish closely related macromolecules, you need to
determine how they differ and then target or label that difference.

a. What makes RNA different from DNA?

b. If you wanted to use a radioactive or fluorescent tag to label ohly the RNA in a cell
and not the DNA, what compound(s) could you label that is/are specific for RNA?

¢. If you wanted to label only the DNA, what compound(s) could you label?
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8. Based on your answers to questions 1-7, what simple rule(s) can you use to identify Y
the following macromolecules? s

Carbohydrates

Lipids

Proteins

Nucleic acids

DNA versus RNA

Part B. Carbohydrate, lipid, protein, or nucleic acid? Name that structure!

Based on the rules you developed in Part A, identify the compounds below (and on the
following page) as carbohydrates, lipids, amino acids, polypeptides, or nucleic acids. In
addition, indicate whether each is likely to be polar or nonpolar hydrophilic or

hydrophobic.
H H L’

| |
H—0—C—H CirHzsC00—C—H

i _— 171138 l
H—=0—¢—H CiHasCOO—C—H
H—0—C—H CiHs5C00—C—H

1) CWHgchOH +

H
: I
2) H(ljxcl‘ —CHZE—COOH
NH:.
H=N \c¢’f" 2
H H
?H E ;
A O o i
3) /C-lc—!l\l—c—c—-ll\!—c——c—c ll\l’
HO  H, H H H
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Part B. Continued

Cl 5 0 Base

- CH,
4) Hl ;H ;l
-0
|

Hiyy
H
o)

Y,
8) Hg,C—CHg—CHZ—CHz——CHZ-——CHZ——CHZ——CHZ—CHQ—-C:

NHz

i
8} NH;—C—NH—CHy—CHy—CHs—CH —C,

CH:OH

CHLOH

0
25 0 0 0 OH
' OH OH " OH OH

CH,OH
H Oy HOCHz 5 H
5) ZH H/ 0 :
HO H HOle 0H
H OH

OH H

o
H\N |

N

i N
7) HO—F—0—CHy o

OH OH _
A Hig
0 - . _ OH OH
p,
\
N—H OH
| R
H
CH,OH CHOH
SR,
/
0 Hof
OHOH OH OH ©
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