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Ela3tE
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FEF Starch, Glycogen, Cellulose




« M7| Y& (Electrophoresis) — X| & (Lipid): &3 K|t

H O
| |l
K
ok
H {i.: O-C—CH,—CH;--CH,—CH,—CH,
H 3=At fatty acid
| Glycero]

|
Triglyceride, or neutral fat



« ™7|F & (Electrophoresis) — X| & (Lipid): 2HZ0| =

* Alkyl tail(ZHAH | EEFA)
- C8~C10 M 9| ElzlA Mg|

Al E| 2
= __I_L)é-)l =l sterol X — §, _|_E| 47H7|. 7E:|°|=|I'E|O'| 9)\%



« M7| Q& (Electrophoresis) — X| & (Lipid): 21X &

— - H o)

i . * Hydrophilic head | |
3 CHy , N H-C—0 H HO—C—CH,—CHy:CH,—CH,—CHj,
. Nl - Choline: + 3 ;
g i , o [ |
z S i Phosphate - phosphate: - 5t |H—c-0 H +HO—C—CHy—CHy- CHy—CHy— CHs
g S L : —QIM7|(—PO,) .
3 (')"’ 0 b f'!‘_ffff' ,,,,, H—tI:—o H HO—C—CH,—CHy--CH,—CH,—CHj,4

L c|0 .................... !
Glycerol 3 fatty acid chains

" . .
B * Hydrphobic tails
§ Fatty acids . Bay
£ | A A
? Hydrophilic L
'% head

7 Hydrophoble
" talls

oooooooooooooooooooooooooooooooooooooooooooooooooooooo



« M 7| ¥ (Electrophoresis) — tHEl & (protein)

> T (Protein)
- Amino acid= ++&: oj0| = 7|(-NH,)group, 7I 254 7|(-COOH)group
- Peptide Z¢




« M 7| ¥ (Electrophoresis) — tHEl & (protein)

- CHEBEL M 7| A -5 (Protein Electrophoresis)

1) Protein2 Amino acid2 +-8: Ot0|=7|(—NH,)group, 2= 7|(-COOH)group
2) Buffer2| pHO| L2} (+)2F (-) MStE 7L 2AF Zwittzer ion(Amphoteric molecule,
3) ™ H™(Isoelectric point: pl): (+)=1t ()=0| EH = 0|F M7|HMCZ 54, O|FIX|

=

Zo|= 4 =0|2
(cation) (pH = pl) (anion)
(65, +) (5, +)

+ +
NH 3 + NH 3 i NH
| -H | _ -H I )
R—C—COOH = R—C—COO0O < R—C—COO
| sH | S(%-) +H | ()

H H H

Lt S48t S35}

%2 pH 38 pH < pH

* Albumin = 4.9
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B - globulin
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« M 7|9 & (Electrophoresis) - &7 ™ (pl)
» STEP)
- o|n|; CHE FMo| MBI} 00| Bl 3t — (+)2 ()7 22 ¥
- pH < pl: CHEEEIG| (+) 2 — HT 71 - 8N L (+ 8 E)
pH > pl : CHEEO| () £ — HY 44 - X G719 (-82)
-pH < pl: A2 HI|SS Al (=22 0|5
pH > pl: B2 H7[BS Al (=22 0|5
pH = pl: T5t7F 0 — H7[H0| 2|5 O|solX| B
NH, NH, NH,
PK, PK,
CH, <«—= CH, &T—* CH,
COOH COO- COO-

Vi

I >

lower than pl

higher than pl
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7| ¥ & (Electrophoresis) — X| X[ K| H7|FD&

» Agarose gel electrophoresis

POWER SUPPLY

CATHODE

ELECTROPHORETIC &
BUFFER

WELL

SAMPLE
AGAROSE
GEL
. POWER SUPPLY
/
CATHODE ‘*.
¥ LR l ) 3 - b
Figure (4) Agarose gel electrophoresis for amplified TGEFPlgene of DM
HIGH MOLECULAR 4 'L' ANODE patients. Bands were fractionated by electrophoresis on a 2 % agarose gel (1
WEIGHT SPECIES . ST N S ; . % e 7 R
o h., 80V/cm) and visualized under U.V. light after staining with ethidium
o f,,,’ bromide staining. (L:100 - 3000bp M: ladder,); Lane: 1,2,3,4,5,6,7.8 and 9.
positive results.
. LOW MOLECULAR

WEIGHT ANALYTES



7| ¥5(Electrophoresis) — X| X[ K| H7| D&

3.Cool the mixture 4. Gel solidified at
to 65°C and pour room temperature.
into mold.
Comb inserted into Comb removed ;

mold to meke wells. wells remain.

2. Boill mixture
in microwave .

1. Mix agarose

and buffer. Finished gel

5 Obtain prepared
. DNA samples

An overview of

ﬂ'reporo a standard curve. -.Slo:n DNA fragrmme nit

wetermine fragment sSiZes, and Mmeasure distances
100 o000

]
Seporate fragments
by electrophoresis

—_— — — 2

?ﬂll'ﬂllf‘lllw"lﬂllglﬂl J




« ™ 7| ¥ &S (Electrophoresis)

> Polyacrylamide gel electrophoresis (PAGE)

SN Electrode |

Cathode Buffer

N |
Bacterial chamber l’ Add sample a 4

Anode Buffer

Tk Anode| | i Cathode
i o = )
\L_)"
Lysate/Extracts Pour Gel and
Assambling device Pipet samples and buffer
a N
Q/' l\g/o @,

Electrophoresis

'H‘!:’LITIJ

Separated
protein bands

®



« ™ 7| ¥ &S (Electrophoresis)

> SLS PAGE — CHHEHEAl F 4
(@) Ge! Electrophoresis I N @))  GelTranster I M €)) _Antibody Staining

Fluorophore —s
&

<+— Secondary
Primary -—X
4

" Gel — Membrane

AN J
Y

Mr : Mf
el W W W il
75 — [Nmm—— R 75 —

| r— e >
SO — |Es— 50 —
- — o S ~ .

— Y.
25 — [— e - 25 — s <— target
1S — [N L

3

Electric charge separates Proteins transferred to a Proteins stained with specific

proteins according to size solid support membrane antibodies for visualisation
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« M7| ¥ & (Electrophoresis) — Ol &= FeFQIX}

= A Lo > L DNA: Agarose Gel
> M7|4s O|ls5E0 &2 == 2} THEH A Polyacrylamide

1) Sample F&: M35l2(charge), =AtZHMW), 27| (Size), =, XXM BF, Gel & &
2) ™7|Z2 Mt (Voltage) - ™ F(Ampere)dil HI&|, M)t HHH| |
3) 2= 8M F 2. Barbital buffer(Veronal buffer) = [pH : 8.6]

<DNATZ>

= w¢ll
Linear
- open circular
&= open circular plasmad DNA - linear
- e supercoiled
&= supercotled plasmd DNA (closed circular)
Open circular

Supercoiled

|:||:||' = e ———————————— =



» M7|FB S (Electrophoresis) — 25 &2 (Buffer solution)

>0
> o5 2
- AMO[LE EY[E 7ol BAUO| =4 O|2 SE(pH)7F A B5HX| = BN
- AZI2] A9 pH: 8.6 S 7}EF Q0| AR
28 EH +d AFE Of A
TAE buffer Tris + Acetate + EDTA DNA 7|83
TBE buffer Tris + Borate + EDTA SIMT7 =2 DNA 22|

Barbital buffer

HI2H|EME (barbital) 7| &t

£3| y-globulin 2

)

=Veronal buffer




« 87| 8-S (Electrophoresis) —

E

» S 57

- s E7|(Densitometen) 2 GAMIE
SIS
oo /T O

E 51 HIIQS0IM Ty 2alo] ot £ TR

#2l 83 24
SR CHEHZ] Amido Black(Naphthol Blue Black) AQarose 640
Coomassie Brilliant Blue G-250 PAGE 595
(Brilliant Blue G)
Coomassie Brilliant Blue R-250 560
(Brilliant Blue R)
Ponceau S cellulose | 520
‘Ponceau 3R acetate 498
& A4 Nitrotetrazolium Blue 570
| x|zichnzl Fat Red 7B(Sudan Red 7B) | 540
Oil Red O 520
Sudan Black B 600
DNA £HH Ethidium bromide(fluorescent) 254(047| &)
SYBR Green, GelRed, GelGreen | 5%&#)

Silver nitrate -

X Etbr
=40| s 2 X
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CHEH A (Serum protein)

Blood Composition ‘

S—

>

Whole blood

Centrifuge

e |

|

serum

Plasma
55% total
volume

Buffy coat
<1% total

volume

l’l

| Erythrocytes
45% total
volume

* Water

* Proteins

* Nutrients

* Electrolytes

- @ oy — Globulin: 0.2~0.4 g/dI
* White Blood Cells ®@
- Platelets < @ 0(2 - GlObulln 04"’09 g/dl

> Total protein(% THEH A

- MM&sE: 6.5~85g/dL

- T2, €23 (Albumin)dt 2 2= 2l(Globulin 22 74
- Albumin: 2 60-70%, Globulin: € 30-40%
- Albumin: 4.2~5.4g/dl, Globulin: 2.4~3.5g/d|

D <

® B — Globulin: 0.4~0.8 g/dI
S @ y — Globulin: 0.7~1.3 g/dl

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



« 7| Y& (Electrophoresis) — & H CHEl- Cellulose acetate X|X|A|

> BXHCHH M7|H S (Serum Protein Electrophoresis, SPEP) - SHHE H7|HE

al antitrvpsin, TBG,
T Anode transcortin, etc

<= Albumin ' haptoglohin, ceruloplasmin,
& 0.1 -Antitrypsin a2 macroglobulin

transferrin,
B lipoprotein
:

&« a2-Macroglobulin
&« Haptoglobin

&« PB-Lipoprotein
Transferrin

< 3 7 : : :

- albbumin ol o2 B

] y ¢’ >

R . N 4 N

g . ¥ > s
_ - . -4

e CathOde + o:'igin ——

antibodies

~d

Immunoglobulins

b - -t -




> ™ok M7|H-S(Serum Protein Electrophoresis, SPEP)
Albumin
-m !'r:a_c_tion -_-7}7 ) q/dL A q/dl: Ranqe -
bt Albumin $8.67 3.46 2.93 3.68
Alpha 1 3.39 0.20 0.11 0.31
Alpha 2 9.98 0.59 0.42 1.02
Beta 16.68 0.98 0.80 1.11
Gamma 11.28 0.67 0.53 0.89
8 Total Protein 5.90 4.90 6.90
1
— 5 e | Ratio
NG 142 A/G Ratio = Albumin / Globulin
Albumin (Z52h FrEr ol &7 ZH o5 £ 28 g2 : _a :;-\ e B
=
] —
Alpha-1 ar-antitrypsin =48 88 Bt ! B R R 1— "o W07 pou
-y e
2t i el
- = = = - d -~
Alpha-2 hapteglobin = S ZEsy 3 | - - - - R E -
' » - -
Beta transferrin S £ 24t |
- “‘“..‘
Gamma (y) '63 ?Elkll i H%5s=sE HE 25 (2H)

2 7-16, ¥A CHHX{Z|9= Z43}k: Amido Black 10 B QAHAL A= %l 2912 Densitometer2 scanning$t Zat, A Ct
HHE G| 57LX|Q| KAX| 2
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« 7| E & (Electrophoresis) — &

> ™o M7|H S (Serum Protein Electrophoresis, SPEP)

M7 | DS A
Supporting Albu Fibrin
. L ay a; B Y
Media min ogen
(RIXTH)
tHElE == Albumin a,-Globulin a,-Globulin B-Globulin y-Globulin
o o K 50~65% 2~6% 4~8% 8~15% 12~20%
Pre-Albumin  a,-Acid glycoprotei a,-Macroglobulin | B-Lipoprotein 19G
Albumin n Haptoglobin (LDL) IgM
a4-Antitrypsin Ceruloplasmin Pre3-Lipoprotein IgA
a,-Lipoprotein Glycoprotein (VLDL) lgD
(HDL) Prothrombin Transferrin IgE
- A A a,-Fetoprotein Hemoglobin
g = Mucoprotein (Hemopexin)
C; Complement
C, Complement
CRP




« M7| ¥ S (Electrophoresis) — &4 ChiH

> ™o M7|H S (Serum Protein Electrophoresis, SPEP)

- Albumin &2 - y=Globulin 37}
- y—=Globulin 37t

{tAMZ (Cirrhosis) CHEE2d ZO==E2E0Y
(Polyclonal Gammopathies)

g 98, AUtHYEE, 49



| &S (Electrophoresis) — & & CHel

ra

=387I 2ts T EOo| F7t

- — Globulin S}
- — Globulin 7}

24 "Z(Acute Inflammation)

MZZ 2 (Nephrotic Syndrome) ) Olz _ Globulin =7}
- Albumin &4 - — Globulin le'
- a, — Globulin S7t - Y Globulin S}

Chronic Inflammation

71 G ¥S - HIMEI XFH2E SN (y-globulin) 43



| &S (Electrophoresis) — & & CHel
S M CH XM 7| " S (Serum Protein Electrophoresis, SPEP)

THEEYS Aol== 20 HMZo22EAES
(Monoclonal Gammapathies) (Hypogammaglobulinemia)
st ZE0| 20| HHAHOZ F4 - MMM HAAIES
- e HYZ2ER Bt MY - WEY Yoz
. - HAHA Z=0| $IX
CHEd &3 (Multiple Myeloma) A% = S 2%t



« ™ 7| &S (Electrophoresis)-2

J

MS
(Ols )

I

A b

& K
= O,
CSF

Agarose
Gel

DT YS
(IFE)

M 7| ¥ S (Immuno electrophoresis, IEP)

A

(arc)
IFE)

of
100

—r

oIl
RO
o
100

LHo
50

<

17| ¥ S (Immunofixation electrophoresis

X
—

o 11 (fixation)

IoF

.@

IH

ojn
Kl
T

—t

L

LHo
50

<
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S (Electrophoresis)-2 :H

FT7|8s, HELFHUY|ES

I/

)
14

2

SP G A M K

B

D (A) B HI1¥S, (B) HIY Y

(+)

A

anti human

anti lgG

anti lgA

anti lgM
anti kappa

anti lambda

+)

[32 3] PEP and IFE of a serum IgG-A monoclonal protein™

|
SPE‘

lgG
IgA
IgM

K
}. !

Alb ala2 B ¥




« M7|HS (Electrophore5|s) 3-EM2 M7|Y
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Zol 2ot  EXES 0|5.22

E1I8Ifi1 X
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4 )\ =7 —!
= E=d
DEUEEX|
2= = FI, 2= 2o Hljl=+

g 5-11 Z2MIEF HIIEs 712l vH



- M7| S (Electrophoresis)-3 (2 A& T7|E=

C

a3 5-12

Cellulose acetate Agarose gel BEAMZF7|F =S

CAE AGE CE .
o B albumin
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