BIOCHEMISTRY REVIEW

Overview of Biomolecules

Chapter 2
Amino Acids






%%j Are You Getting 1t??

Which of the following is the zwitterion form of aspartic acid?

a) coo b)) COOH ¢ coo d) COOH
I | I . I
*NH,—CH NH,—CH *NH,—CH NH—CH
| I I I
CH, CH, CH, CH,

| | I |
COO0 COOH COOH COOH,*



%@\ Are You Getting 1t??

Answer

Which of the following is the zwitterion form of aspartic acid?

a) coo b) COOH ¢ coo d) COOH
| | _
*NH,—CH NH,—CH *NH,—CH NH—CH
| I
CH, CH, CH, CH,

| | |
COO (I;OOH COOH COOH,*




%fgj Are You Getting 1t??

Which of the following is the zwitterion form of cysteine?

ay C€COO b)) COOH ¢ COO 4 coo

*NH,—CH NH,—CH *NH;—CH NH,—CH

CH, CH, CH, CH,

SH SH S SH,*
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%@\ Are You Getting 1t??

Answer

Which of the following is the zwitterion form of cysteine?

a) COO b)) COOH ¢ COO ¢) coO
I
*NH,—CH NH,—CH *NH,—CH NH,—CH
I
CH, CH, CH, CH,

) |
SH SH S SH,*
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%fgj Are You Getting 1t??

Categorize the R-groups of the following amino acids:

a) COOH b) COOH ¢) COOH d) COOH

NH,—CH NH,—CH NH,—CH NH,—CH
CHOH CH, CH, CH,
e Wi CH,—C—CH, CHO
CH,OH CH, CH,
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%fgj Are You Getting 1t??

Answer

Categorize the R-groups of the following amino acids:

a) COOH b) COOH

NH,—CH NH,—CH
CHOH CH,
CH, NH,—CH
CH,OH CH,

polar uncharged (+) charged

c) COOH
NH,—CH
GH.

CH,

non-polar

d) COOH

NH,—CH
CH,
CHO

polar, unch1a6rged



%fgj Are You Getting 1t??

Categorize the R-groups of the following amino acids:

a) COOH b) COOH c¢) COOH  d) COOH
NHZ_(I;H NHz—LH NH,—CH NH,—CH
CH, LHz CH—CIHZ CH,

CH, NH,—C CH,—CH, CH—COOH
| CH,

SH O
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%@\ Are You Getting 1t??

Answer

Categorize the R-groups of the following amino acids:

a) COOH b) COOH c¢) COOH  d) COOH
NHZ_(I;H NHz—LH NH,—CH NH,—CH
CH, LHz CH—CIHZ CH,

CH, NH,—C CH,—CH, CH—COOH
| CH,

SH O

polar, uncharged polar, uncharged non-polar (-) charged
18
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ACID DISSOCIATION CONSTANT

HA + H,O0 & H;0™ + A-

K,=1H;07] [A7]
[HA]
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BASE DISSOCIATION CONSTANT

B + H,0 & BH' + OH-

K, = [BH'] [OH]
|B]
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pL<a—p—& I(b

HA + H,0 & H,0" + A~
pKa = -lOg Ka
pK,=-log K,

pK, + pK, =14
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%ﬁgé Are You Getting It??

Compound X has a pKa value of 3.0 while Compound Y
has a pKa value of 5.0. What characteristics do these two

compounds have in water?

a) X is an acid while Y is a base.
b) X is a proton acceptor while Y is a proton donor.

c) X and Y are both acids but X is stronger than Y.
d) X and Y are both acids, but Y dissociates more than X.

23



%?gj Are You Getting 1t??

Answer

Compound X has a pKa value of 3.0 while Compound Y
has a pKa value of 5.0. What characteristics do these two
compounds have in water?

a) X is an acid while Y is a base.
b) X is a proton acceptor while Y is a proton donor.

c) X and Y are both acids but X is stronger than Y.
d) X and Y are both acids, but Y dissociates more than X.

24



25



AT [H]
[AH]

Ka = loq H] 2L

[AH]

WCE [H] AHL

CE

, A]
= pKa + Iogm




%@} Are You Getting It??

At the pKa value of the weak acid HA,

a) all the molecules will be protonated.

b) all the molecules will be deprotonated.

c) there will be an equivalence point in the titration curve.
d) there will be equal amounts of acid and conjugate base.
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%?gj Are You Getting 1t??

Answer

At the pKa value of the weak acid HA,

a) all the molecules will be protonated.

b) all the molecules will be deprotonated.

c) there will be an equivalence point in the titration curve.
d) there will be equal amounts of acid and conjugate base.
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ISOIONIC POINT

pl=pk,, +pk,,

1
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%@\ Are You Getting 1t??

What properties will be observed during the titration
of an amino acid with 2 pKa values? (multiple answers)

a) There will be a pKa value close to pH = 2.

b) There will be an isoionic point close to pH = 9-10.

c) The amino acid can have a charge of +1, 0, or -1.

d) There will be two half-equivalence points in the titration
curve.

e) There will be a mixture of two forms of the amino acid at

each equivalence point.
31



%?gj Are You Getting It??

Answer

What properties will be observed during the titration
of an amino acid with 2 pKa values?

a) There will be a pKa value close to pH = 2.

b) There will be an isoionic point close to pH = 9-10.

c) The amino acid can have a charge of +1, 0, or -1.

d) There will be two half-equivalence points in the titration
curve.

e) There will be a mixture of two forms of the amino acid at

each equivalence point.
32
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%fgj Are You Getting 1t??

What will be the charge on these amino acids at high pH?

a) COOH b) COOH c) COOH
NH,—CH NH,—CH NH,—CH
CH, CH, CH,
CH—CH, CH—CH, CH—CH,

CH, COOH SH
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%fgj Are You Getting 1t??

Answer

What will be the charge on these amino acids at high pH?

a) COOH b) COOH c) COOH
NH,—CH NH,—CH NH,—CH
CH, CH, CH,
CH—CH, CH—CH, CH—CH,
CH, COOH SH

-1 -2 -2 36



%fgj Are You Getting 1t??

What will be the charge on these amino acids at low pH?

a) COOH b) COOH c) COOH

NH,—CH NH,—CH NH.,—CH
CH, CH, CH,
(|3H2 NHz—CI‘ NHZ—(I.‘.H

CH,OH O CH,
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%fgj Are You Getting 1t??

Answer
What will be the charge on these amino acids at low pH?
a) COOH b) COOH c) COOH
| |
NH,—CH NH,—CH NH,—CH
| |
CH, (I3H2 CH,
I
CH, NHz—fﬁ NH,—CH
I
CH,OH O CH,

+1 +1 +2
38



o vH7
t HN-C-C,
CH &
0
ninhydrin

§
)
®

9

+ r-CHO + co,
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SANGER’S REAGENT

NO,

i NO, +  NH;*CHCOO- -

F R

NO,

NO,
HCHCOO-  + HF

R
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DANSYL CHLORIDE

SO,Cl
+  NH;*CHCOO-

|
N(CH,),

SO,NHCHRCOO-

N(CHy),

+ HC(CI

41



	BIOCHEMISTRY REVIEW Overview of Biomolecules Chapter 2 - Amino Acids
	Which of the following is the zwitterion form of aspartic acid?
	(Answer) Which of the following is the zwitterion form of aspartic acid?
	Which of the following is the zwitterion form of cysteine?
	(Answer) Which of the following is the zwitterion form of cysteine?
	Categorize the R-groups of the following amino acids
	(Answer) Categorize the R-groups of the following amino acids
	Categorize the R-groups of the following amino acids
	(Answer) Categorize the R-groups of the following amino acids
	ACID DISSOCIATION CONSTANT
	BASE DISSOCIATION CONSTANT
	Compound X has a pKa value of 3.0 while Compound Yhas a pKa value of 5.0. What characteristics do these two compounds have in water?
	(Answer) Compound X has a pKa value of 3.0 while Compound Yhas a pKa value of 5.0. What characteristics do these two compounds have in water?
	At the pKa value of the weak acid HA,
	(Answer) At the pKa value of the weak acid HA,
	ISOIONIC POINT (pI)
	What properties will be observed during the titration of an amino acid with 2 pKa values?
	(Answer) What properties will be observed during the titration of an amino acid with 2 pKa values?
	What will be the charge on these amino acids at high pH?     
	(Answer) What will be the charge on these amino acids at high pH?
	What will be the charge on these amino acids at low pH?
	(Answer) What will be the charge on these amino acids at low pH?
	SANGER’S REAGENT
	DANSYL CHLORIDE


