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Lecture 1. Amino Acid and Protein

B THHZE (Proteins)

1) ®2 Amino acid(0t0|=4h 2| SHA|(Polypeptide) O| L1007l Of &)
@ NH, Group (Amino?])2F COOH Group (Carboxyl?|)= SA|0f| Z&3st1 QUL
@ Peptide 222 St ULk
- Amino aC|d°| CarboxylZ| 2t CFHE Amino acid2| Amino?| AFO|O|A = ©F EXt
kA Al O| 2 0%l 28 (2702] Amino acid2| 2% = Dipeptide)
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i 1 2. 1
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Peptide bond H

N
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Lecture 1. Amino Acid and Protein

B THHZE (Proteins)

1) of2 Amino aC|d(OfDI_H;M)°| X_C"_l'X'||(Po|ypeptide)O|E|-
@ NH, Group (Amino”])2F COOH Group (Carboxyl?|)= SA|0f| Z&3dt1 QUL
@ Peptide Z2&2 ot ULt
- Amino aC|d°| CarboxylZ| 2t CFHE Amino acid2| Amino?| AFO|O|A = ©F EXt
bk A O] FO{ Tl At (27H9| Amino acid2| A%} = Dipeptide)

R-group

0 A

: R=
Amino group R Carboxyl group :??_Zl_)g ofO| At
H O R== é‘,' (R-OH, R- NH)
:20|g(-coo-)
H OH —>*|_I-g O|'D|—L':AI—|-
H R=&O0[=2(-NH,")

-> @7|g ofbf kit

0

Alpha-carbon




Lecture 1. Amino Acid and Protein

H g o
7 4
0 H 0 i N"‘—é— C// H3N+—£—C/ B HgN"'—%—C(
ket b M L o~
H3N*t— -C\o_ H3N = o - No— IH2 H3C—CH
CH3 H C/\CH CH él‘lz
3 3 AN E
H3C H3 Hs
Glycine (G) Alanine (A) Valine (V) Leucine (L) Isoleucine (I}
Gly Ala Val Leu lle
H
o]
v 0
H N+—&—C v
7 w0 T H3N+_J|:_c< 1P
CH; i s S ey O HaN*—C—C
H2 e wRemn
! NH s %
i‘n CHy
CH3
Methionine (M) Phenylalanine (F) Tryptophan (W) Proline (P)
Met Phe Trp Pro
H H
H H Hapieb—c? 7 | 40 |-|3N+—t|:—c/’ 3
| //O é //0 | //0 3 P H3N+—C—C< No—
H3N* ?—c H3N"‘—I—C\ H3N* T—C\ H> ‘!:H o~ IHz
= 0~ 2
nI:H2 o /ce 0 CHz I CHz
OH HO  CH3 SH /\\ c\
HaN O /7
OH 2 Holl Ny
Serine (S) Threonine (T)  Cysteine (C) Tyrosine (Y) Asparagine (N) Glutamine (Q)
Ser Thr Cys Tyr Asn Gln
Acidic Basic
H H
H | 0 H | 0
[ P Hant—c—c? N PV T S
H3N*—C— C\o L No- H3N -f—c - ‘|:H = .|.| %
i CH2 ° J:H: H3N+—?—C/<o
s CHa é CH2
| Ha H
CH>
| NH NH
?Hz é=*NH2
+
NH3 NH2
Aspartate (D)  Glutamate (E) Lysine (K) Arginine (R) Histidine (H)

Asp Glu Lys Arg His

—1 A

ME

R=F=4
->E2 =4 ofO| L4t
= (R-OH, R-NH)
->=7 ofO| 4t
=0[|=2(-CO0)
-> AR OfO| L AF
R=0[2(-NH,*)

-> A7\ ofOf L4k

R

R

THE ESSENTIAL AMINO ACIDS

(WHICH OUR BODIES CANNOT MAKE) :

HO
L0 "9 na
H-N-£~-C-0-H H-N-C-C-0-H H-N-C-C-0~H
| 1 1 1
H CHy H CHy H CHy
K G CHa
- e
il e My ey &
HC—NH® CHs Hae' CHy
Histidine Isoleucine Leucine
g YR Gl
H-!:l-EI"-L"-O-H H-l‘l{-cl‘-C-U-l-I H-.‘:‘-C"-C-(J-H
H CHy H €Hy H CH;
CHy CHa
i, 3
NH, CHy
Lysine Methionine Phenylalanine
HO
i
H-N-(I.‘-L‘-O-H 2 H-l\-(_-(_-O-H
¢ = H c
Htb ot Hae “cHa
OH H
Threonine Tryptophan Valine
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Lecture 1. Amino Acid and Protein

B THHZE (Proteins)

2) Buffer@| pHO|l 2} +HSF =
- Zwitterion O|C} (= Amphoteri

d Xl OFZ M M A
eric o= o538 3=)
- OO = 4F =8 Hof| Ab= 7HoLH Of0| 7| = Hid 285ty HHAELE (+)F [
272 & 710t 7IE=4 7| A A E &1 O eit2 INH2 = ()& Hht
Neutral pH
H H O H O H H 0
\N {L C// If pH rises \N {L C,J/ If pH falls f C;ff
—C— —iG— 7—» *H—N—LC—
4 I \ / | \ / | %
H R 0O~ H* R OH H* H R OH
In alkaline medium, amino
acid acts as an acid

and releases H*

In acidic medium, amino
acid acts as a base
and absorbs H*




Lecture 1. Amino Acid and Protein

CHElH Zl (Proteins)

|

2) Buffer@| pHO| e} + M5 2= U522 &

- Zwitterion O|C} (= Amphoteric ‘& &

- OfO| = 4F =& U0 &= ZHSHH ofO]

27te| & 715t FIE=47|= =4
NH

3

‘ PK,

CH,

COOH

-y

HHAH2 = (+)& M
= HHAH22 ()F Lt

er

2» C

H,

COO-

N

lower than pl

N
Vd

higher than pl




Lecture 1. Amino Acid and Protein

B THHZE (Proteins)

3) &S 72
@ 1A= (Primary structure)
- 7| 2H Q2 ofO| 4t M, HEO|E A0 O[5 A] O|F 0TI OfO| 4k At
@ 2Xt = (secondary structure)
- Polypeptidel| =88 Hd #+X
- o-LEM (a-helix ), B-E-S(B-pleated sheet) T+Z&27F 2K 0]| Sff S
® 3Kt ZE(tertiary structure)
- Crot 2Kt 27 S KO TMHA QI 3K 28 od
- Protein folding ¥4, domain =X}
@ 4XtTE % (quaternary structure)

- 27 O| 42| T A Z0| subunitO] k|0 Z8tste] CHEEAEZ MtEE FX




Lecture 1. Amino Acid and Protein
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Lecture 1. Amino Acid and Protein
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Lecture 1. Amino Acid and Protein

Z!l (Proteins)

1=

m T

5) e zol 22
- Bk THEHE (Simple Protein)
(1) Albumin
(2) Globulin (a,-Globulin, a,-Globulin, B-Globulin, y-Globulin)
(3) Histones

- Zgt THH A (Conjugated Protein)

-> OfO| =4t O|Q|e| X7t At = THEMA (T Al B A2 KT
(1)Glycoprotein
(2)Lipoprotein
(3)Nucleoprotein
- 9 K| THHE (Derivative Protein)
-> gteh, 2, S2|H0 2o ot 2E0|AM dr|= CHEE
(1) Dipeptide
(2) Tripeptide
(3) Polypeptide
E 4 THHE (Special Protein)
(1) Fibrinogen : @43 10] 20
(2) Transferrin : Glycoprotein®| €& , Fet2 249 7| 50| ULt
(3) Ceruloplasmin : o,-Globulin2| €& , Cu*t2 28te| 7




Lecture 1. Amino Acid and Protein

B THHZE (Proteins)

6) CHE 2 o] ™HAX]

- Total protein : 6.5~ 8.5g/d?

- Albumin : 4.2 ~5.4g/d@

- Globulin : 2.4 ~3.5g/de@
@ o4-Globulin : 0.2 ~0.4g/de@
@ o,-Globulin : 0.4 ~0.9g/d¢
® B-Globulin: 0.4 ~0.8g/d?
@ y-Globulin : 0.7 ~1.3g/d?

- Albumin/Globulin (A/GH|) : 1.1 ~1.7

|:|-|:|HII o:l = (10 ~ 169/d2) x.||:|-HHII o:lx (4. Og/dﬂ ol--l_)
(Hyperprotelnemla) (Hypoprotelnemla)
FEZ Immunoglobulin &7} T2 Albumin £%

Ctd =35 (Multiple Myeloma) | A S55F 20174 EHet, 7|0, B
I\/Iacroglobulln RS CHH R SEMEROY - 247 |5 0|4, ZHE | Hy
1 Globulin @% Tl SOl Ao Vs, el
S CHEE BiE0d - M8 (Nepritis), 2t
oy Aus
Exot s 483 (Malaria)




Lecture 1. Amino Acid and Protein

EH
=

(Proteins) 57 &

HH X1
chay

(Micro-Kjeldahl'®)
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2) Biuret

7E=|o
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%0
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o .

= A0

Aol CHeRof of3h =2 E|0 TS E0f H|E|or0] =22 &0[ S7tot

20t 5°C &S0 W2k 0.2g/dL X5t BtLt.
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Lecture 1. Amino Acid and Protein

B THY X (Proteins) &7 i

5) M2 2Bt
- EHL oo Tho| Maol Aetste 4 0|8 H7|YS F Ponceau S,

Amido black 10B, Coomassie blue & AHH

- =20 HAM - HABA, BCG, BCP BPB

- D ES St HekE of0| = At9l tryptophan, phenylalanine, tyrosine O|
280nmOf| A &l E5t= & 0|8, EH =l CHEE goio| il =-0o| 0|8

7)Lowry

- G S 2T 2 A[E9Q| 5-100 ugl| O] 3 CtH =7 g




Lecture 1. Amino Acid and Protein

B Total Protein - Micro Kjeldahl ¥ (24 3, EHHH)

@ 1EHA : &=t
Protein + H,SO, ---------=-—=---- — (NH,HSO,

@ 2EHA : &
Alkali, &
(NH,)HSO, + 2NaOH -------1-—2----- — Na,SO, + 2H,0+ 2NH;
3 3CHA - ZH
NH; + H3BO5(ZE ) -------- — NH,H,BO; ------- — NH,* + H,BO;

@ ACHA ™M™
NH,*0 Methyl red (X|A|2F) & 7I5H™H Red ColorZ2 HHBHCE

0 7|0l HCIE 7+5H0] Red Color7t 2 A El I 7HX| MO (Y 2S X

[OF

a=)




Lecture 1. Amino Acid and Protein

H Total Protein - Biuret ¥ (H|AitH)

WS ATt MM Cu22 X 2|5HH Chelate Complex?t 4 7|=0| 0|2t
FAret 2h30] 77|22t = & Q1 Biurett Cu*2 AFO|Of O{LEZ| MZOf| Biuret BF&S
Of

o|2} st O] BF-&2 Amino acidLt Dipepidedtie= BHSX| 22 Tripolypeptide
O| MO M BFSZ Sl A Violet Color (540nm) & “HCH
: : Alkal :
- Protein + Biuret A[<f . AlkaliNaOH) | Violet Complex
I l Biuret A2t
0=C C=0 -
RS d @ NaOH : pH =&

@ Kl : 22X |
CHR  ©® CuSO4 : ZMA|Sf

| @ Rochelle salt(Na. K. tartrate) ;: A 0L




Lecture 1. Amino Acid and Protein

H.
Bl Total Protein - Biuret 'H (EM."\ED |

| — s d .
5% SMHUERRA nCyber.com
< spun ———
Urew U & werann OS5




Lecture 1. Amino Acid and Protein

Hl Albumin

- ZHOlM Rl = =87 CHE

- N CHEAEO| 60~70%E KFX|BHCY

-7ls
O LEHEY FX|
@ A W =& Bilirubin, S2|X|2HAE Ca ion, metal ions, hormones &) Z%}, 24t
® kiZE Fs=2 24 i &

ESPUSN
o O

@ Albumin : 4.2 ~5.4g/de

@ Globulin : 2.4 ~3.5g/de
a,-Globulin : 0.2 ~0.4g/d@
a,-Globulin : 0.4 ~0.9g/d¢
B-Globulin : 0.4 ~0.8g/d¢
y-Globulin : 0.7 ~ 1.3g/d@

3 Albumin/Globulin (A/GH|) : 1.1~1.7




Lecture 1. Amino Acid and Protein

H Albumin S%tH
- AT (B )
-> AlbuminO| ZtZ M0t ZBtste HEE 0|80 ZHSe Y
-> pH XA} 0|8, 82| pH7}
Z CHE Q Xt (protein error)E& O $HCt
@ 2-[4'-hydroxyazobenzene] benzoic acid (HABA) method
@ BCG method (bromocresol green)
® BCP method (bromocresol purple)

@ BPB method (bromophenol blue)
® Methyl Orange

M (Salting-out method)
-> HTSL7| |2 Globulin2 Total €& tHHo =82 H HUEE5I 5785t= UHE
- AT A MY A58 (Serum protein electrophoresis method)

o
-> SHE XS 0|80or0 dFEE S =82 Zo|ots YH




Lecture 1. Amino Acid and Protein

oo

', H[A)

I

B Albumin 78 (MAE

- 2-[4'-hydroxyazobenzene] benzoic acid (HABA) method

-> AlbuminO| ST EELI &2 pHO|AM 0|2 AAQ ATt
-> Phosphate buffer (pH 6.2)
Albumin + HABAMA _PH 62 | pod color (480nm Ol A H| %2

Albumin9/ isoeletronic point (IP) — pH 4.9

- BCG method
-> AlbuminO| ST EELE ¥2 pHO|A 0|2 MAQf Aot

-> Succinate Buffer (pH 4.2)
-> Brij-35: A9 WHO| SHEE X5t HhsH 9
LS St R

pH 4.2

E}
=

riot
fjo
12

NI, AEd0] AHd-d0]

O O |

Albumin + BCGM A » green color (630nm Of|A{ H| A7 2

Albumin9/ isoeletronic point (IP) — pH 4.9
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Il Albumin
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2HGlobulin)0f 23|

Hof| 2
- ZLLIEE (NaSO,), O LLEEE (NaySO,), &

2& [(NH,);S0,]

ot
-
of 2t 83z X0, YR UUEC 22520 Hs=Z0M HA M=

Al

Chy

ujn

=

L] GlobulinZ} Albumin2|

£ d7to

- Ether

or

Serum + Na,SO; ——— Globulin ¥ —

H|(A/GH)

=

H| (Albumin/Globulin Ratio, A/G Ratio)

H(<1.0), Ol= %

Ik

3| M A/GH]

Xl
=




Lecture 1. Amino Acid and Protein

Il Albumin

- A/G ratio 9| H3|2f HEY.

7t

=
o

@ A/G ratio

Klo
il

100

@ A/G ratio 2t

(dehydration)

A
T O

E}
=

o =dF (hydremia)

=
—

3 A/G ratio 22

2 7249 T4 =)

CfaH
- 1

=X S,

ir

He| == (4|




Lecture 1. Amino Acid and Protein

W Albumin 58 (BA4H)

- E_ .

. e -
saturated or
subsaturated
ammonium sulfate

mix
.

starting volume gl
of sample plus

pH-adusting buffer

INCréeasing ammonium
sulfate concentration

- 3

e

"—-
[ ]
—

[ [r— ]

visible

protein

precipitate

[ — ]

completion




Lecture 6. Amino Acid and Protein

mEY RN

- Albuminil Globulin2| ZXHerE S Bl 2EES A7 £
=
o

d

- AHMSH7| 2|2 y-GlobulinO| Z7tstH &M Z0
AKX =
Of

JtotH NEHSAHEOZ FTO|

aH A
HFCHE2 AlbuminO|

S
- W AHBLE A2k : Thymol barbital buffer, Zinc sulfate buffer (E& < : BaSO,)

1
_|

TTY (Thymol Turbidity Test)

-> Serum + TB ------ > & or 2EF (660nm)0AM 2EIE B

- ZTTY (Zinc sulfate Turbidity Test)

-> Setum + ZB ------ > %™ or Z2Ef (660nm)0f|M ZEIE

- CCF (Cephalin Cholesterol Flocculation Test)

-> Serum + CCF(Cephalin:Cholesterol = 1:3) -------- > ™ or 2Ef (HE

- 7J7|% O| & 2Xto| EH | y-Globulin0| 57t510] =&
- LFT 35 & StLE (M= ALl AA|ISHA] &=L




Lecture 1. Amino Acid and Protein

H
of
o
n
1 o
==
A
gl

N

oR

o

Y (Serum protein electrophoresis method)

Easy way to remember serum

protein electrophoresis r\
ﬂgﬁlhunun
Alpha 1 globulin
Alpha 2 globulin
| |  Beta 1 globulin
| K |  Beta2 globulin
L/

Gamma globulin

-




Lecture 1. Amino Acid and Protein

W EHCHEE MI|HSH (Serum protein electrophoresis method)
m7gsAl | (1) (=)
Supporting Albu Fibrin
Media e % e ¥ ogen Y
(AR
CHHA 25 Albumin a,-Globulin a,-Globulin B-Globulin y-Globulin
g o K 50~65% 2~6% 4~8% 8~15% 12~20%
Pre-Albumin | a;-Acid glycoprotei| a,-Macroglobulin B-Lipoprotein 1IgG
Albumin n Haptoglobin (LDL) IgM
a,-Antitrypsin Ceruloplasmin Pre3-Lipoprotein IgA
o,-Lipoprotein Glycoprotein (VLDL) IgD
(HDL) Prothrombin Transferrin IgE
T X“Ha a,-Fetoprotein Hemoglobin
CcR= Mucoprotein (Hemopexin)

C; Complement
C, Complement
CRP




Lecture 1. Amino Acid and Protein

W EHCHEE MI|HSH (Serum protein electrophoresis method)

- al-2d YEHE A (a1-Acid Glycoprotein, AAG)
-> TE2HAHZES Z2/det 22d AEF UK} HIO|2{ A0 oot HAHLS S K| O
-> AEETY, 85, 2EY A O AASHO A St

- al-Z2EZ M(at1-Antitrypsin, AAT)
-> EEMOIL} 7| REEM e =Y dX A&, SEtAT 7|5 A

-> A5, H7|F, HE=EA i—f—?:.f A L= SO0A X5t
- a2-0F3 2 2 2 & 2l(a2-Macroglobulin, AMG)

> BEpAD, EMO| Cfet SRS MIOIRIY| i3 TS X8
> UZZRSZR0ILE ZROfoIA AScts FHNUS ST

- St E 2 2 Yl (Haptoglobin)
-> SESZ 2RI} XN ZXEC| S| 2=2 0] 2%, AUEXAe SE=ZER-52=
Ul EotN| dd, AMAREHE St OﬂE:LE'Z”Ol Hf 42 0| X3S
s EA—IE|-oH__|.L7g’ ZHALE] M ZEOf ST 23 A0 X3}
- EfiA | 2l (Transferrin, Tf)
-> N HO| 99% = Fe-ETANEIC| HEfZ EX|, O| A2 EH +=5X

- NE2Z2tABl(Ceruloplasmin, Cp)
-> FE|CHANY St I, FE 2|(2f 100pg/dL)2| 90% O| 0| Cp2t Ae

r




Lecture 1. Amino Acid and Protein

W EHCHEE MI|HSH (Serum protein electrophoresis method)

18 #H S (Cirrhosis) CHEEYQ dol=2=2E0
(Polyclonal Gammopathies)




Lecture 1. Amino Acid and Protein

B EHCHEAE HI|HEBH (Serum protein electrophoresis method)

=24 A= (Acute Inflammation)

MZZ #(Nephrotic Syndrome)

Chronic Inflammation




Lecture 1. Amino Acid and Protein

W EHCHEE MI|HSH (Serum protein electrophoresis method)

HEEQ dol=2=2IF0 MZO=2EERES
(Monoclonal Gammapathies) (Hypogammaglobulinemia)
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