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In the course of earlier work ! on the electrophoretic migration of
proteins in various buffer solutions (using a photographic-microphoto-
metric method to follow the migration), a detailed study was made of
the different sources of error in electrophoretic measurements and the
possibilities of their elimination. Special interest was devoted to the
electrophoretic behaviour of mixtures of proteins. It was found that
the individual components in such mixtures do not usually mutually
influence migration to any great extent, so that a partial separation is
brought about by the current. From this we ean derive conclusions as
to the electrochemical homogeneity of a given colloidal selution, similar
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Fic. 1.—Electrophoresis apparatus for

the moving boundary
(Tiselins, 19309).
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to those Svedberg derives from his
ultracentrifuge melecular weight
analysis. The importance of using
physical methods for such a pur-
pose is obvious: the usual methods
of fractionation of biecolloids
(which are very unstable and very
sensitive towards even quite mild
chemical agents), are often of
doubtful walue. The procedure
was exemplified both on artificial
and on natural mixtures, and was
also used for the purification of
proteins. Fig, 1 shows the ap-
paratus used.

The walue of electrophoretic
fractionation and purification of
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Tarihsel Gelisim: Klasik Elektroforez

* Sivi ortamda “serbest akis” sistemiyle ayrim:
“Moving boundary electrophoresis” ve
“free flow ”

o Kati bir destek ortam uzerinde elektroforez:
“Zone electrophoresis”

— Kagit, nisasta, seluloz asetat, agar, poliakrilamid,

agaroz Uygulama noktasi
« Kagit: 1950’ler Anat \ Katot
» Seliiloz asetat: 1960’lar
 Agaroz jel: 1960’lar I

— Dansitometrik tarama: 1964 B !



Tarihsel Gelisim: Kapiller ELektroforez

« 1960’larda
gelistiriimesine ragmen
rutin uygulamalar
1990’larda basladi

* Destek ortami yoktur

) Dedektor
""=:;;; (200 - 215 nm)

 Boya yok
- Kapiller: E
— Ig cap1 10 — 100 pm ' | |
— Uzunluk: 20 — 200 cm + Anot 1 = _Kalot

« Azornek:1-5pL

* lyi rezollisyon

* Yuksek voltaj: 10 000 V
* |si olusumu yok

Pozitif tampon iyonlan katoda dogru akar



Serum Protein Elektroforezi
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Ornekler

Kronik Enflamatuvar Hastalik Beta -Gama Koprusu




Ornekler
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Nefrotik Sendrom Hipogamaglobulinemi




Ornekler

Poliklonal gamopati Monoklonal gamopati




Ornekler

Monoklonal gamopati Biklonal gamopati




Ornekler

HAVIYaN EVAVAV/iaN

Bisalbuminemi Fibrinojen varligi (Plazma)




Karsilastirma
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|drar Protein Elektroforezi
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idrar Protein Elektroforezi SDS-AGE

1: Mikst proteintiri, BJP (-); 2: Glomeriiler proteiniiri, BJP (+); 3: BJP %20; 4: BJP %60; 5: Tiibliler Pr



Immunelektroforez/Immunfiksasyon

‘."""-—.2-"'"#
Anti polivalan IgG
——— e
-..___2__-___,.—-
Anti lgG
90 -
Anti lgA
o
Anti lgM
o
Anti kappa
— T
--'ﬁo-_-—""
Anti lambda
.—-_'_'_F_'_‘-_‘_H'\-.
o

SPE

G A M K

L

IgG lambda monoklonal gamopati




IFE: Degerlendirme
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IFE: Ornekler
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IFE: Ornekler
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IFE: Idrar

Serum
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“Immun Cikarim”/ IgG Kappa




IgG Lambda







IgA Lambda




IgG Kappa + |IgG Lambda + IgM Kappa




c2-Makroglobuli
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BOS IFE: Oligoklonal Bant
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2, 3 ve 5: Oligoklonal Bant pozitif
4 ve 6: Negatif



Izoelektirik Odaklama: Oligoklonal Bant
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|lzoenzim Elektroforezi: CK
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|lzoenzim Elektroforezi: ALP
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Lipoprotein Elektroforezi
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Hb Elektroforezi: Alkall

* Seluloz asetat
— pH: 8.6
— Ponceau S

* Agaroz jel
— pH 9.2

— Amido black,
G-250
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Hb Elektroforezi: Asit

« Sitrat agar
elektroforezi

« pH:6.0-6.2 - I I I +
F IS C

* Boya: “Acid blue”
veya “Acid violet”

« Agar: Agaroz +
Agaropektin

 Alkali elektroforezin
tamamlayicisidir
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|zoelektrik

Odaklama

Ayrim ve bantlarin
keskinligi daha lyidir
Pahall ve zaman alici

6.0-8.0 arasinda pH
gradyani

Destek ortami genellikle
agaroz

Hb A, ve Hb F miktari
Icin uygundur

Topuk kanindan
calismak mumkun

Yorumu zor

Control

Neonate, normal
Neonate, Hb S trait
Neonate, Hb F-Texas
Neonate, Hb G-Philadelpt
Neonate, Hb Bart's
Normal adult

Hb S trait

Hb D-Los Angeles trait
Hb G-Philadelphia trait
Homozygous Hb $

Hb S/D-Los Angeles
Hb S/G-Philadelphia
Hb Lepore trait

Hb C trait

Hb E trait

Hb O-Arab trait

Hb A," trait

Hb Constant Spring
Hb Hasharon trait

Hb H disease

Hb | trait

Hb N-Baltimore trait
Hb J-Baltimore trait

Hb ]J-Oxford trait

Hb Kempsey trait

Hb Malmo trait

Hb Q-Thailand trait
Methemoglobin
Glycerated hemoglobin
Hb A,



|zoelektrik Odaklama
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Hb Elektroforezi: Kapiller

« Alkali pH (9.4)
« Cok yuksek akim: 10 000V 25wz 212 uzufl] 2 B xE ﬂ
« Elektroendozmoz ve yik HbA

415 nm’de 300 okuma

e 7 -8 dakikada sonuc

* Alikkonma zamani

 Hb A ve Hb A2 piklerinin

HbS Fractions | Percent

yerlesimine gore diger n ol s
Hb’lerin tanimlamasi yapilir 3 HbS 23
« Hb A2 ve Hb F miktar W 32

Hb variant 6.9

Hb variant or HbC or HbC

verilebilir
« Hb A2ile E, Hb H ve Hb \J

Lepore ayrilabilir
IIIIIT/I)IIIIIIII“I
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Ornek: Homozigot Hb S + AFSC Kont.
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Ornek: Hb SC
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HbA1c: Kapiller

o Kesinlik

— Calisma ici:
%1.62

— Calismalar arast:

%1.45

* Dogrusallik:
%3.9 - %16.9

o Karbamil Hb,
HbF, S, C, D, E

etkilemiyor

Clin Chem Lab Med 2012;50:1769-75
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