Chapter 2 OHOI-4L HEIE & CUiA

(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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Zwitterion [®HIE0|2), ¥3d0I2
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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l. OtOI'=4HAmMInO Acids)

* Asparagine(ol2=3tebl) @ Hx2 WA
* Threonine(Ed 2W) : 7} =4 @A
7} 58l (hydrolysis)

» Amino acids (20 a.a @ EFob] =4h)
@ AF 7FE3) - 6N HCI, 110£5TC, 24 h
@ Enzyme :

g ofn)
A ol

* Proteins

pepsin, trypsin, carboxyl peptidase etc

. Amino acid structure (o}v"]x=AF %)
COoO™

. |
H3N—(|: —H
y
HILHX! EtA [ -carbon atom)
* A F99H[Fischer projection formulal]
+ Amino, carboxyl & R-groupo= =0 lon

« R groupel webd 7XE, 37|, MI|=, SWE7H vzt

O a-carbon atom 2 EA

- HILH & EtA(Asymetric carbon), - A =}t &

, chiral carbon
- H2&0ld &= Ml(enantiomer) : 71

FHe M2 ZHE 5 8l ASym)
N M B B8R A

- UXIOIAXI(Stereoisomers) : KAXtel S2tAt tHHO] xt01TtE UEIHE=E 21X
ex) D-isomer ¢} L-isomer

1) 9 AL - amino acidE 3§35t}
- A4 A9 proteing TASE olv] AL L- forme]t}.

- D-form : A2 A *¥EH, small peptide 2 U4 peptide antibioticsel] <=7

- D, L systeme 35t-2l glyceraldehyde® configuration 7] 2% -3&

(alo]o Ccoo-
| i
., - o /.\ o+
CH3 CH3
L-Alanine D-Alanine

2. Classification of amino acids (o} =4t & 57F)
* o}m] .= 2k& R-groupel wetA BFET

s oln e B3 45RES He S ug FRE.



O Five main class
O HI=d(Nonpolar)
Group 1 : A|H=o}ln] = Ak(aliphatic amino acid)
Group 2 : 2EZ0t0|'=LHaromatic amino acid) :
O =dl(Polar]
Group 3 : &4 o} =4k uncharged amino acid )
Group 4 : AHAl o}n] - Ak(negatively charged amino acid)

Group 5 : ¥ 7] o} =4k (positively charged amino acid)

1) XI%= RJ| (aliphatic R groups) : ¥] =4 (nonpolar), 2<4 (hydrophobic)
- o}n] =2k : glycine, alanine, valine, leucine, isoleucine, methionine, proline,

- A24A 9¥S =2 (promoting hydrophobic interactions)

*

Glycine (simplest amino acid) ~ structural flexibilityE 7F#] 3L $)
Proline ~ XZEd9 2xtotv=(o]v])7]|= FRAFALES TRA7IE

aGekst A S 8 (rigid conformation) S -4

*

2) Wek= R J| (aromatic R groups) : ¥ =4 (nonpolar), 45~ (hydrophobic)

R
- WSEE Ol0| A2 XIQIM(280nm)2 S5 @ THHHAI MEH( 0|2
- A& A F<% : Tryptophan> tyrosine> phenylalanine

- Tyrosine® -OH7|&= F42Z2EES & 4 Jom a4aRkge Fash 287t

6

Tryptophan

Absorbance

Tyrosine

o 1 1 1 1 1 1 J
230 240 250 260 270 280 290 300 310
Wavelength (nm)

[HS= OHO|= 100 oISt XIQI49| E8%
3) HIXOL R JI (uncharged R groups) : =d(polar), £l+=d(hydrophilic
- o}u] =4k : serine, threonine, cysteine, asparagine, glutamine
% cystine : & JHCl cysteine EXIJI disulfide bond(S-SI0fl 2IOI0] A&
% amides (asparagine, glutamine) : hydrolyzed by acid or base
% Asparagine, glutamine : uncharged, carboxyamide &g




C00~ C00~

+
Hs;N—CH HsN—CH

Cysteine | |

CH, CH,

| 2H* + 2¢” |

SH S

—L‘ [ Cystine

SH ; S

| 2H* + 2e” [

CH, CH,
Cysteine | * | -

fH —NH; ?H —NH;

(a(oo COO~

4) SF0ot (M) R Jl(negatively charged (acidic) R group)

- aspartate, glutamate, second carboxyl groups

5) LEO (HIIA) R Jl(positively charged, (basic) R groups)
- lysine : 22} oW =715 FHrebal QT
- arginine : YA3I}E W= FolYH 7| (guanidino group)E &+
- histidine : ©] "] t}=7](imidazol group)ZE &
* Histidine :
- 712| E4°2| pKaoOlM 0l23te = U= BAKES 7K1 °'E st ofo|izAto|CE.
- B2 SA-F0ES0M SIAEICIZT = 24X} UL EUIR FHZEIoEN HISS FII

G Ao A MYPH o}u =4 (Modified amino acids in proteins)

1) @A 9l& obv Al f %A (amino acid derivatives in proteins)
- Polypeptide chain®] %“\él?l % 3k oln =2k F7] 9] specific modification©]
dojk Solgt ofm=stot}

@ Proline — 4-hydroxyproline, 5-hydroxyproline : collagen®] HAAME
Lysine — HO-lysine : plant cell wall®] F+AA &

% Collagen 2 EZRSS0M JH o LU E

@ N-methyllysine @ <555 @922l myosin o] &EA)

@ y-carboxyglutamic acid : ¥ whul Ao =

@ N-formylmethionine : polypeptide synthesis 7§ Aol o]

® Desmosine : 74 @WA elastinll A DA™ 4i22Fe] gtolal H71E

® Selenocysteine : selenium ¥, glutathione peroxidaseol] A 271

2) Certain amino acid<> e Ao A FQ3 FiHt=Eolt
@ Citrulline, ornithine : urea g4 &2
@ Homocysteine : methionine WAFS] F7HE4

@ S-adenosylmethionine (SAM) : biological methylating agent




3) D - amino acid
- Alet M EH Q] peptidoglycan®] FAARE o R gy BX
- 7] : peptidase°] 9 FAd @ RAIA HFE 9T
- e AAA Y FAARE SR D-amino acids’} £ A3k},
ex) Gramicidin S : D-phe, & % A (uncopler), AF3}% 143} E A & 3}= =
Actinomycin D @ D-val, RNA &4 A3 344

g

4) 7]
@ B-alanine : pantothenic acid, coenzyme A, acyl carrier protein T3 %
@ Creatine : glycine® XA (4xto}dl), HFZE 9 A A& T
@ Opine : o}7]=AF + a-keto acid complex

Otopine : arginine + pyruvate

¥ Agrobacterium tumefaciens(¥2] Z-¥g|2]o}) : crown gall ¥4

4. Chemical reaction of amino acids (o}7] x=4te] 3}3FuHL)
- NH; : Aminel. 2 #&
- COOH : carboxylic acidet €= 4t
- R group #Folol 28l whg
1] Reaction of amino group (OHO|=)] B3]
@ Acylation(0r&lgh

1-Fluoro-2,4-dinitrobenzene (Sanger’s reagent) + a-Amino acid —

olo

2,4-Dinitrophenylamino acid (yellow) + HF
@ Ninhydrin 88
- Proline, HO-proline + Ninhydrin — Yellow color (Asnm)
- Amino acid + 2 ninhydrin — purple color (%4 2}), Aszonm
(72 a—amino 71& 7FA 3L A+ ofv| =4k A S vERATH
@ AEAI|IEAM [Formation of Schiff’s base)
- amino acids + aldehyde — schiff’s base
¥ Schiff’'s base : &4 W39 T7HEZA Wo] AAE =4 substrate?]
amino or carboxyl group¥ & A9}e] AE 8o 2 AA
@ HNO: (Nitrous acid)¢Fe] ¥H&- : Amino-No| =<
~ Amino acid + HNO; — RCOOH + Ny T+ H.0
(® Fluorescamine, o—phthalaldehyde (o}7]=AF 7 S A] <)
- AT PP FEA A
2) Reaction of carboxyl group :

- amide, ester, halide® 4



3) Reaction of R group : ©¥ 2 9] biological activityel]l &3 oS 3=
HMXOI ZaHkg (qualitative color reaction)s el

D Millon test : Tyrosine — red color

@ Xanthoprotein ®¥F-8- @ WaF=oln =4k — Yellow color

@ Glyoxylic acid ¥+& (Hopkin-Cole ¥+$) : Trp — A4
5. Properties of Amino acids (o}"| =4k A 3A)

1) Amino acids & & oA o] 23}lFo] o
- obmwgte Al mE 9] Rgah
- amphoteric substances (¥ 3}3E), ampholytes(%/d 23l 4)

— dipolar ion(#=0]<), zwitterion (ZH]Eo])

2) Amino acid9 2F-€97] &4
: protein®] &4, AETH 5EA4ES °]
O w22 (protein separating)
@ @wd FA-3 A F(Protein identifying and quantifying)

@ opw] =4k ZA(Amino acid composition)
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O S¥3A [pl, Isoelectric point] :
- amino acid® net charge’} 0¥ wW¢] pHE S A% o]z} 3
- A7 (electric field) WollA] ofw|=Ait2 o] F53}=] eFert}.
pKa; + pKap
2
3) €3 %= (solubility)
- Tryptophan, cysteine2 #|2]alar tfF-&2o] ofn] Ak E-of &3
- Proline, hydroxyproline2 &3 2% £ 3|
- f7]& "l (ether, chloroform, benzene)°l] =&
4) Amino acids & 534 AAFHAES 7
5 AAFAHoZHE oln|w4ke]l Ad(electric charge)E d5E 4 ATt
6) ofn| =4k S

- pl =

D Cysteine + cysteine — Cystine (S-S bond)
ex) ribonuclease, cytochrome C

@ Serine, threonine, tyrosine #7]¢] phosphorylation
Arginine, Histidine %+7]<¢] phosphorylation

* P - N A% #2449, P -0 A% A

@ Methylation, Acetylation : @2 7]%5S W3}

@ Glycosylation(d+-2}) : glycoprotein

- serine, threonine, asparagine residue + olgosaccharides



