Chapter 2 OHOI-4L HEIE & CUiE

(Amino acids, Peptides, and Proteins)
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Amino acids and proteins

Objective

- What are four levels of protein structure ?
- What functions do proteins have in living organisms ?
What is protein denaturation and how does it occur ?
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pl (SMA, isoelectric point)
Hemoglobin 1t myoglobin JIs % XI0IH
QoI &10F AEI0) et &Y
Hol0|=Ed HHZ(Ninhydrin reaction)
O] AE(folding of protein)
Glutathione 1t vasopressin o] X 2 JIs
HItH&E S A (asymetric carbon)

WHEIO| 2Kt X
Z¥(cooperating binding)
OOl EF X disulfide bond
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. 20l 21HBohr effects)

. A2kt Al (keratin and collagen)

. =X AHHIE(molecular chaperone)

. PXQE|X| 852 THMA (unstructure protein)
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Il. Peptides

. polymers of amino acids

1. Peptide bond
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Peptide bond N-terminal C-terminal

Oligopeptide(=2] L E} o] =

- Polypeptide (MW : 10,000°] 3})

Residue(t7]) @ gl Ao A o] o}n] =2}t units
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2. Primary structure determination(1x} 7+ZZ2A)

Polypeptide?] o}v] =4t ¢4 (amino acid sequence) 23

1) N-terminal identification (N-2¢+ ZA®)
(D Sanger’s method (DNFB)
a-amino acid + DNFB — Yellow DNP (dinitrophenyl derivatives)
| hydrolysis (6NHCI)
Chromatography



@ Dansyl chloride procedure (DNS -Cl)
a-amino acid + dansyl chloride — Dansyl amino acid (73 &334)

| hydrolysis
Chromatography

% Sanger’ method X.t} 1008 sensitive &)t}
® Edman degradation
Peptide + phenylisothiocyanate (PITC)

l

Phenylthiocarbamoyl (PTC) derivatives

! hydrolysis
} mild acid conditions (FsCCOOH)
Phenylthiohydrantion (PTH) + Intact polypeptide

(derivatives) (AP BT ofu At 1747 B A)

2) C-terminal identification (C-Z 24 )
@D Hydrazine &3} (Chemical method)
Polypeptide + hydrazine (NH,-NHs) — [Amino acyl hydrazides] +
[Free amino acid]
@ 7hal &4 o] -89 (Exopeptidase S ©]-&)
- polypeptide®l| 4] terminal residueS ¥ 3l 3}
- Carboxypeptidase, aminopeptidase 5 <& ©]
@ Tritium 3}H

- C-gd opm=gte] qfA 8] FAE YA oR WAMY titiume® W E
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3. @ F9 33 Fx T3

- Peptide sequence analysis

- Polypeptide chain®] #2]a}7] 93l

- Native protein®] conformation 84S ®WX|3s}7] 93] 3x7+% 37
1] Disulfide bond (S-S)2 Z0H

- cleaved oxidatively by performic acid

- cleaved reductively by mercaptans (dithiothreitol, DTT)

...... Cystine =+

< 2-mercaptoethanal

| < Dithiothreitol (cleland’s reagent)
Free sulthydryl group

| < Todoacetic acid # ]
Alkylation



+ Alkylation : @ 0:9] Atslol 9|3 disulfide bonde] FA S A3
@ 7] % peptide bonde] Fafo %= <+H

2) LU=t A (Protein denaturation) : +AZEE O
- gl o] 3ax27F 9 H = B4, peptide A3 I E oH]| 3
- WML - A2k = AT, fr1E, AAlL 9 TR, 55 o, del

= o -

ot WA 7AA 2E# 2 394 (Urea, B-mercaptoethanol)
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4. Specific peptide cleavage reaction : endopeptidase

TABLE 3-7 The Specificity of Some Common
Methods for Fragmenting Polypeptide Chains

Reagent (biological source)* Cleavage points’

Trypsin Lys, Arg (C)
(bovine pancreas)

Submaxillarus protease Arg (C)
(mouse submaxillary gland)

Chymotrypsin Phe, Trp, Tyr (C)
(bovine pancreas)

Staphylococcus aureus V8 protease Asp, Glu (C)
(bacterium S. aureus)

Asp-N-protease Asp, Glu (N)
(bacterium Pseudomonas fragi)

Pepsin Phe, Trp, Tyr (N)
(porcine stomach)

Endoproteinase Lys C Lys (C)
(bacterium Lysobacter
enzymogenes)

Cyanogen bromide Met (C)

*All reagents except cyanogen bromide are proteases. All are available
from commercial sources.

TResidues furnishing the primary recognition point for the protease or
reagent; peptide bond cleavage occurs on either the carbonyl (C) or the
amino (N) side of the indicated amino acid residues.

Br
% Cyanogen bromide (C=N ) : Methionine %719 Carboxyl & Z&
ex) Peptide + A]o}x=ZAlH 2 w}o] = (cyanogen bromide)
—  Peptidy homoserine lactone + Amino acyl peptide

5. 4E38t3 &Ao] & Oligopeptide (dipeptide, tripeptide, oligopeptide)
1) Glutathione (r-glutaminyl cysteinyl glycine) : Zd8T9] Ak3}l7 &4 HHR]
- 2 GSH + H20, — GSSG + H20
2) Vasopressin it 0xytosin : nanopeptide
- H3l5A oA A H = nanopeptide® C-(Zeh) ol amide group=
gHf-3te carboxy peptidase0fl CJoHAM 2HEIXI 8=
* Vasopressin (0|32 &) 4 AL ¢= — g?} A%

* Oxytocin : B&29 F5, F#/A A9 £HE F7}



3] Insulin : peptide hormone (51 amino acid)
- 7% : A-chain (21 a.a). B-chain (30 a.a)
- 7% @9 2E(28IA EH)

4) Asparatame : 3775 (L-asparatyl phenyalanyl methyester )
- AgRY 2008 o &

5) Gramicidin S : 10 amino acids
- nEFZEgol BRI &5t HHE A=A, Naet H+ 754
- gt ASS AEtA Adlste FAA

— AWAIF 1 Bacillus brevis

6. oFr] =AHE 24 (amino acid analysis)
1) Ab 7F2el

- Protein —————— — amino acids(3EToFv] =4h)

- hydrolysis(7}+#3) : 6N HCl, 110C+5C, 18~24 hrs
- Trp : destroy
- Ser, Thr, Tyr : ¥ 753

2) obm =it BA7]7] ¢

7
- AFo}bm = AR A 7] (automatic amino acid analyzer)
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Fig. High-pressure liquid chromatography (HPLC)



