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PEPTID

*iki AA molekiilli, peptit bagi denilen bir amit bagiyla kovalent baglanarak dipeptit olusturur
*Karboksillerden hidroksil, aminodan hidrojen ayrilir, amitte karbonil tarafi 1. AA, azotla baslayan
taraf ikinci amino aside aittir. (Decoding de isimize yarayacak).
*Su cikisi oldugundan kondenzasyon tepkimesi, cok kararh yapilar, yari 6mdrleri 7 yildir
*Polipeptitteki AA birimleri cogunlukla AA kalintisi olarak adlandirilir, ayrilan gruplardan dolayi
normal halleri disinda bir yapidalar
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*n=20 ye kadar birim oligopeptit bunun Gzeri ise polipeptit olarak adlandirilir



PEPTID

*Bir peptitte serbest a-amino grubunu iceren amino asit kalintisi N terminal kalintu.
*Diger uctaki serbest a-karboksil grubunu iceren kalinti da C-terminal kalinti olarak adlandirilir.
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Amino-

terminal end

*Pentapeptit, oligopeptit
*Serilglisiltirozilalanilldsin
*N-terminal = serin kalintisi
*C-terminal = 16sin kalintisi

sisimlendirme N-terminalden baslayarak yapilir

Carboxyl-
terminal end

?oo-
HsN —cI —H
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*R grubunda amid olanlarla, amin olanlara (N terminusu belirlerken) dikkat



PEPTID

*Bir peptitte serbest a-amino grubu ve
serbest a-karboksil serbest amino asit gibi
iyonize olur.

*Ufak pKa farklariyla

*Uclar disindaki a-amino ve a-karboksil
gruplari peptit bagi olusumuna katildiklari
icin asit-baz davranisina katkida bulunmazlar

*Ancak zincirde iyonlasabilen R grup tasiyan
kalintilar varsa toplam peptidin asit baz
davranisina uglardaki amino ve karboksile ek
olarak katkida bulunurlar
*Yan gruplarinda pKa degerleri serbest
AA dan hafif sapabilir

*Kompleks ama molekule 6zgi titrasyon
egrileri ve pl degerleri olusur

*Sagdaki peptid icin

kac plato beklerim?
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PEPTID

sislev ile molekiil agirhgi iliskilendirilemez L-Aspartyl)-L-phenylalanine,
1-methyl ester

*Cok onemli oligopeptitler mevcuttur

*Aspartam O
*9 AA oksitosin ®) OCHj,4
*Glukagon 29 AA kiiciik polipeptit H

OH NH, O

*Coklualtbirimli proteinler
*Bazi proteinler tek polipeptit

zincirden olugurken bazilari TABLE 3-2 Molecular Data on Some Proteins

Molecular Number of Number of
nonkovalent bi rle§m|§ weight residues polypeptide chains
polipeptitlerden olusur Cytochrome ¢ (human) 13,000 104 1
oTitin kaslarln elastisi etinden Ribonuclease A (bovine pancreas) 13,700 124 1

Y Lysozyme (chicken egg white) 13,930 129 1
sorumlu olan mikrobiyopolimer Myoglobin (equine heart) 16,890 153 1
Chymotrypsin (bovine pancreas) 21,600 241 3

Chymotrypsinogen (bovine) 22,000 245 il

Hemoglobin (human) 64,500 574 4

Serum albumin (human) 68,500 609 1

Hexokinase (yeast) 102,000 972 2

RNA polymerase (E. coli) 450,000 4,158 )

Apolipoprotein B (human) 513,000 4,536 1

Glutamine synthetase (E. coli) 619,000 5,628 12

Titin (human) 2,993,000 26,926 1




PEPTID

*Polipeptit altbirimlerden en az ikisi
benzerse bu proteine oligomerik proteinler
denir

*Or Hemoglobin 2 alpha, 2 beta zincir
nonkovalent olarak bir arada

*Bir proteinin ka¢c aminoasitten
olustugunu nasil buluruz

*M/110
*Avr 138 ama kuiclikler daha ¢ok

*128-18!
*110




Prostetik Gruplar

TABLE 3-4 Conjugated Proteins

*Proteinler AA or mdf AA disinda grup
icerir mi?

*Pekcok protein sadece aminoasit
kalintilari icerirler (basit protein)
*Ribonukleaz A

*Bazi proteinler aa lere ek kalici gruplar
icerirler ve bunlara konjuge proteinler
denir
*Aminoasit olmayan kisma prostetik
grup denir ve bu grubun kimyasal
yapisina gore siniflandirilir

Lipoproteinler, lipit
*Glikoproteinler, seker
*Metalloproteinler, 6zgil metal

Class

Prosthetic group

Example

Lipoproteins

Glycoproteins
Phosphoproteins
Hemoproteins
Flavoproteins

Metalloproteins

Lipids

Carbohydrates
Phosphate groups
Heme (iron porphyrin)
Flavin nucleotides

[ron
Zinc

Calcium
Molybdenum
Copper

[3,-Lipoprotein
of blood
Immunoglobulin G
Casein of milk
Hemoglobin
Succinate
dehydrogenase
Ferritin
Alcohol
dehydrogenase
Calmodulin
Dinitrogenase
Plastocyanin

(a) Syndecan
Heparan
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PROTEIN YAPISININ DUZEYLERI

*Karmasik yapi 4 dizeyde incelenir

*Dizi birincil

*Kismi kararli dizenlemelerle tekrarlayan yapisal modeller ikincil yapi
*Polipeptid yapinin tim 3 boyutlu katlanmalarinin bir gértintisu
*Coklualtbirimli proteinde polipeptitlerin uzaysal diizeni dordincil yapi

Primary
structure

Lys
Gly

Amino acid
residues

Secondary
structure

Tertiary
structure

Quaternary
structure

Assembled subunits




Proteinlerle Calismalar

*Bir protein hakkinda herhangi bir ayrintiyi calismak icin bu digerlerinden ayrilip
saflastirilmalidir, Or Hemoglobin oksijeni nasil tutuyor?
*Hucrelerdeki binlerce farkl proteinden bir tanesi nasil saflastirilabilir?
*Biyomolekul etkilesimler 6zguldur, bu kullanilabilecek avantajlardan sadece birisidir
*ilk asama zardan kurtulma ve differansiyel santrifiijleme ile protein corbasi (ham

0zt )eldesi
*Denaturasyonu engellemek amaciyla sicaklik kontrol altinda
BREAKING CELLS AND TISSUES
The first step in the Using gentle mechanical procedures, called homogenization, The resulting thick soup (called
purification of most the plasma membranes of cells can be ruptured so that the cell a homogenate or an extract)
proteins is 1o disrupt are rel d. Four nly used proced are contans large and small molecules
tissues and cells in 8 shown here. from the cytosol, such as enzymes,
controlled fashion. ‘I ‘ ribosomes, and metabolites, as well
: as all the membrane-bounded
. {_’{_. . i organalles
S 2 %’,3 e '.>
“JW Ve (1.
j o .- o '.. e jo P
@ break cells with @ use a mild detergent
. @ @ high frequency to make holes in the
Strategles & sound plasma membrane
— 1. step: Solubility. @g@

e adjust charge (pH=pl da minimum, temperature, [salt]) = Q \d

o [salt] less solublecentrugationprecipation suspension @
— Mostly used salt ammonium persulfate (NH4)2504) e W
— Processsalting out /N )k

— 2. Dialysis @4‘\}1

e . Z ‘/ ‘s o :
— Both purification and removal of salts When carefully applied,
f\ / / homogenization leaves most
— 3. Chromotography of the membrane-bounded
@ force cells through @ shear cells betwoen organelies intact.
a small hole using a close-fitting rotating
high pressure plunger and the thick

walls of a glass vessel



Proteinlerle Calismalar

*Bu asamadan sonra saflastirici degisik
yontemler mevcuttur.

*Bunlardan ilki ¢ozunurlik farklarindan
yararlanarak fraksiyonlara ayirmaktir

Salting out, yani tuzlayarak ¢oktirmede
(NH,),SO, siklikla kullanilir

*Su proteinleri hidrate etmek yerine
tuzu hidrate eder ve bazi proteinler
cokerken bazilari ¢ozinur kalabilir ve
boylece ilk ayrim gerceklesir

*Bunun ardindan uygulanacak diyaliz
islemiyle proteinler ¢ozlicide
istenmeyen tuzlardan ve bilesiklerden
temizlenebilir

Dialysis bag _|

Concentrated -
solution

Buffer— |

At start of dialysis

At equilibrium



Kolon Kromatografisi

*Proteinlere ayirmada kullanilan en gtigli
teknik kolon kromatografisidir.

*Bu teknik proteinleri yuk, blyuiklik,
baglanma afinitesi ve diger bazi 6zelliklerine
gore ayirir

*Mobil ve Kalicl Faz Reservoir
*Proteinler kolonda ilerlerken kalici
fazdaki matriks materyaliyle farkh

ol
etkilesimlere gore farkl derecelerde

Protein sample
(mobile phase)

yavaslar ™ <
RA : Solid porous matrix - i

Boylece protein bandinin tamami (stationary phase) ~ | =
kolondan ilerlerken genisler | <~
*Genel olarak uzun kolon aylrlnjl Borans support/% ”- -
kolaylastirir, uzun kolon uzun siire ; % roLelns
etkilesim farklari, ayirim kolayhgi Effluent — ’ Eﬁ) ' A

. . )

B ile C nin ayirimi zor | B
*HPLC yiksek basinglarla bu ayrim isini ) ég@ C
cok kisa surelerde yapabilir s éﬁ)

*Matriks materyali 6zel yapida



lyon Degistirme Kromatografisi

@ Large net positive charge
© Net positive charge

© Net negative charge

@ Large net negative charge

Polymer beads with
negatively charged
functional groups

Protein mixture is added )

to column containing
cation exchangers.

123456
Proteins move through the column at rates determined by their
net charge at the pH being used. With cation exchangers, proteins
with a more negative net charge move faster and elute earlier.

*Burda katyon degistirme kromatografisi Gt

Charge of protein

— At pl, it is zero, above pl, negative
and below pl, positive. Each
protein has characteristic pl

* Anion exchange

— Use resin that has positive charge.
Use a pH above pl of protein.
Protein of interest adheres and
drive off with salt gradient.

— Proteins with highest pls elute first
— DEAE cellulose (or sephadex)

e Cation exchange

— Use resin that has negative charge
and use at pH below pl of proteins.
— Proteins with highest pls elute last
— CM-cellulose or Sephadex.

arged

ad Low salt
§—pP + - O
et vely High salt

+ P



Boyut Ayirma Kromatografisi

Porus
polymer beads

. . Protein mixture is added
Buyukler onden! to column containing

cross-linked polymer.

Protein molecules separate - f ', 7' ‘

by size; larger molecules [ ; o |

ass more freely, appearin SOV
P geaph J 123456

in the earlier fractions.



Boyut Ayirma Kromatografisi
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Afinite Kromatografisi

v

Mixture
of proteins

Protein mixture is
added to column
containing a
polymer-bound
ligand specific for
protein of interest.

Unwanted proteins
are washed through
column.

&

Protein of
interest

Solution
of ligand

ﬂ

1

Protein of interest
is eluted by ligand
solution.



Afinite Kromatografisi

Antibody affinity chromatography

Glucose-binding
protein attaches
to glucose
residues (G) on
beads

e 2

pH 7 buffer

® Protein
recognized
by antibody

@ Protein not

recognized
by antibody

Antibody
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Addition of glucose (G)

Glucose-binding
proteins are
released on
addition of
glucose
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Protein Ayirma

*Pek¢cok durumda birgok farkli yontem sirayla uygulanmaldir
*Genelde basta 6rnek ¢ok oldugundan fazla materyal harcanacagindan en ucuz
yontem ilk olarak yapilir

*Kromatografik yonteminin (6zellikle afinitenin) basta kullanilmasi fazla miktarda 6zel
kromatografik madde tuketimini gerektirecektir
*Bol 6rnek, bol kolon malzemesi harcanmasini doguracak
* ideal olmayan etkilesimler sonucu maliyetli olan kolon malzemesi harcanmasi

TABLE 3-5 A Purification Table for a Hypothetical Enzyme

Fraction volume Total protein Activity Specific activity
Procedure or step (ml) (mg) (units) (units/mg)
1. Crude cellular extract 1,400 10,000 100,000 10
2. Precipitation with ammonium sulfate 280 3,000 96,000 32
3. lon-exchange chromatography 90 400 80,000 200
4, Size-exclusion chromatography 80 100 60,000 600
5. Affinity chromatography 6 3 45,000 15,000

Note: All data represent the status of the sample after the designated procedure has been carried out. Activity and specific activity are de-
fined on page 94.



Ozgll Aktivite

*Enzim 6zelligindeki proteinlerde herbir basamagin
verimini anlamada Ozgul Aktivite kullanilabilir
*Aktivite/toplam protein

azalir
*Ayrilacak olan proteinin de karisim icinde aktivitesi
azalabilir, burda inaktiflesmeden dolayi

ya da diger molekdllerle veya kromatografik maddeyle

ideal olmayan etkilesimlerle aktivite
kaybi olur, birinci kayip cok daha fazladir.

TABLE 3-5 A Purification Table for a Hypothetical Enzyme

*Her bir ayirmadan sonra toplam protein 6nemli dl¢lide j ;

Sdoew

Fraction volume Total protein Activity Specific activity
Procedure or step (ml) (mg) (units) (units/mg)
1. Crude cellular extract 1,400 10,000 100,000 10
2. Precipitation with ammonium sulfate 280 3,000 96,000 32
3. lon-exchange chromatography 90 400 80,000 200
4, Size-exclusion chromatography 80 100 60,000 600
5. Affinity chromatography 6 3 45,000 15,000

Note: All data represent the status of the sample after the designated procedure has been carried out. Activity and specific activity are de-

fined on page 94.



Elektroforez

*Proteinlerin elektrik alandaki goglerini esas alir ve
ayni zamanda ayrisip gorintilenmesini saglar

*Poliakrilamid jel elek vazifesi gorir

*SDS ile proteinlere net negatif yik kazandirilir \ Sample
*Elektrik alan altinda g/m esasli ama kendi © Well
yukleri baskilanir (baglanan SDS dominant yiik) —=\\ €
*Sekiller kiresellesir z \ N\ L///O Direction
*Sadece molekul agirlik bazl ayirm wewyUUUUU of
*Coklualtbirimli proteinleri altbirimlerine ayr. : °| migration
*Comassie Blue ile sadece protein boyaniyor s ¥
o o
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Sodium dodecylsulfate (SDS)
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Elektroforez

*Saflastirma evreleri
elektroforez ile takip
edilebilir
*Her asamadan sonra
daha az bant
*En son 4 altbirim RNA
polimeraz
*Bilinen 6rneklerle
bilinmeyen 6rnek icin
Mw tayini
*ic standart Tracer dye

Myosin

B-Galactosidase
Glycogen phosphorylase b

Bovine serum albumin
Ovalbumin

Carbonic anhydrase

Soybean trypsin inhibitor
Lysozyme

©

200,000

116,250
97,400

66,200
45,000

31,000

21,500
14,400

®

M . Unknown

standards protein



Elektroforez

*Bilinen orneklerle bilinmeyen 6rnek icin Mw tayini
*ic standart Tracer boya, relatif gocii bulmak icin kullanilir
*Rf relativite faktori, boyaya yani referansimiza gore

© =

Unknown
protein

S

()]
H distance of sample protein migration= 7.4 cm S EEEEr
1
Rf=7.4/12.5= 0.59 !
A-200000 :
logMW-Rf PLOT 1
13+ Relative migration
B-100000 104

"

C- 50000 0,0 . . .
4,0 4,4 5,2 5.6
{ 4. 8/\l§= -0,7599x + 4,2427
i
e R™ =0,9883

l/‘\z

@ 1043=63.095



Izoelektrik Odaklama

*Proteinleri pl larina gore ayirma

islemi
*Organik asit-bazlardan bir pH
gradyani olusturulur Anamphotyte ) -
*HAc negatif yani anota... ::C'g::’:r;‘te § RS |4 V
into a gel. t:
*Protein karisimi jele x =4
uygulandiginda her protein kendi ) C
pl degerine ait pHya gelinceye 2 — — 2l
kadar go¢ eder, boyama sonrasi a =
en sagdaki gorintl ortaya cikar ¢
B=ti
. .. i3 ® ® —®
*Proteinler pl larina gore — — S
o A stable pH gradient Protein solutionis  After staining, proteins
d agl lirlar is establishedinthe ~ added and electric are shown to be
gel after application field is reapplied. distributed along pH
* pl si5ve 7 olan? TABLE 3-6 The Isoelectric Points of an electric field. gradient according to
of Some Proteins their pl values.
Protein pl
Pepsin <1.0
Egg albumin 4.6
Serum albumin 4.9
gizzitaoglobulin 2(2)
Hemoglobin 6.8
Myoglobin 7.0
Chymotrypsinogen 9.5
Cytochrome ¢ 10.7

Lysozyme 11.0




2D Elektroforez

Sirasiyla izoelektrik odaklama ve SDS elektroforez kullanimi 2D elektroforez olarak adlandirilir
*Kompleks karisimlari ayiran hassas bir tekniktir, kalin bantlari ya da subunitleri ayirir

pl lari ayni agirhiklari farkh yada tam tersi durumdaki protein ciftelerini ayirir

*E.coli de binden fazla protein ayrildigi 2D elektroforez, jelden ektrakte edilme ile tamamlanir

AR\
I\
|

(

)

=
First |~—-' g
dimension |/ Dacrsasing
N pl
Isoelectric |\_ _/
focusin
9 &
L
pl

—

10D D) D]

Isoelectric focusing
gel is placed on SDS
polyacrylamide gel.




Proteinlerde Kovalent Yapi

*Bir proteini enzim, hormon veya antikor yapan nedir?
*Temel etmen yapisal farkhliklardir

*Birincil yapi, bu yapi farkini anlamada aydinlaticidir
*Her protein farkh sayi ve dizide AA kalintisina sahiptir
*Birincil yapi ilerde gorecegimiz katlanma 6zelligini belirlerken bu da protein islevini belirler

*insanda 50000 ila 100000 protein
*Her tip 6zglin AA dizisine sahip
*Her biri tek bir 3D yapiya sahip ve bu yapi tek bir islev saglar

*AA dizisi islevi tanimlamada rol alir mi?
*Genellikle dogru bir tarif yani diziden isleve ulasabiliriz
*Or ubikutinin AA dizisi sinek ve insanda ayni 76 AA
*Bazi proteinlerde ise kor islevi tayin eden bolge aynidir bunun disindaki AA dizisi
islevi etkilemeden degisebilir
*insanlar arasinda mesela farkliliklar gozlemlenir (polimorfik proteinler timinin
icinde % 20)



*1953 Fred Sanger insulin hormonun polipeptit zincirlerinin AA dizisini gostermistir

AVARDIVASMENIa]

*Protein hidrolizlenip AA icerigi saptanabilir

A chain gy, NH3
Gly Phe

IIIe \Ilal
Val Asn
Gin (liln

5 GIn 5 His
Cys Leu
Cys—S—S5—<Cys

S II\Ia (lily
é Ser Ser
10 Val 10 His
Clys I!eu
Ser Val
Leu Glu
'I'yr Ala

15 Gin 15 l].eu
I!eu 'Iryr
Glu Il.eu
II\sn Val
Tyr S===Cys

20 éys—s 20 Gly
Il\sn (Iilu
coo™ Arg
ély

Il’he

25 l!he

'l'yr

Thr

ll’ro

lys

30 Ala

coo

B chain




Soru: Asagida molekudl agirliklari bilinen 3 standart protein igin elektroforez ciktisi ve
herbirine kargilik gelen Rf degerleri verilmigtir.

Elde edilen egrinin denklemi y= -0,7x + 4 ise elektroforez sonucu b proteini ile ¢
proteini arasinda bir bantta gelen, bilinmeyen protein ornegi i¢gin molekul agirhik (MA) araligi nedir?

Rf
0.8 a
0.6 b\
0.4

Log MA (gr/mol)



(a)

(b)

AVARDIVASMENIa]

*Protein hidrolizlenip , mesela HCl ile AA igerigi saptanabilir (HPLC gibi) ancak dizi???

+

NO; NH H
= 6m HCl o
R —CIH R'—CH
(i'=0 (eo]on

2,4-Dinitro- HN 2,4-Dinitrophenyl
phenyl r2 —CIH derivative
derivative of amino-terminal
of polypeptide =0 residue

o © 0

P henylisothio-

Free
amino
acids

IH
| cyanate S>C |
o | G N
I HN:D ~g s=c” “c=o0
3 - - CF,COOH .\ / H* | I
B R'—CH //C—C{-l HN CIH
i’ Cc=0 o R’ R?

|
G"“Hz Anilinothiazolinone
R’—C[ H derivative of amino
| acid residue
C=0
R? R
2 | |
H,N —c_ﬁ—n—ﬁ—ﬁ
PTC adduct H
(o] o

- ——

Identify amino-terminal
residue of polypeptide.

Identify amino-terminal
residue; purify and recycle
remaining peptide fragment
through Edman process.

Phenylthiohydantoin
derivative of amino

acid residue

Shortened
peptide

*Diziicin N terminalden baslayarak
sirasi onemli

*Sanger (a) da FDNB ile N terminus
tayini, gerisinde HCl yani dizi is gone.

*Edman indirgemesi sirasi ile dizi

tayini, ayrilan disindaki dizi aynen

kalir, bir sonraki basamakta kullanilir

*Tam verim yoksa AA dizisi yanlis
*Gly-Pro-Lys % 97 verim varsa
Gly-Gly-Pro-Pro-Lys-Lys
okunabilir en kotl senaryo..
Kisa dizileri bulma daha
guvenli

*Teyit edici mekanizmalar ile
dogrulanir
*Sekanatorler ticari olarak var



Proteinlerde AA Dizisi Tayini

*Peptit uzunlugu arttikca AA dizisinin belirlenme dogrulugu azalir
*Bunun igin takip edilecek belli bir akis vardir
Disulfit baglarinin kirilmasi

Disulfide bond

"Ll (cystine) JJ

CH,SH ']‘“ °=C| Edmandan sonra
CHOH “Cl—c“z—s—s—c“z—cl“ Burasi ayrilir ama
=0 tek AA yerine

|

CHOH

| JJ

CH,SH
Dithiothreitol (DTT)

1" S-S bagh zincir!!

O I ) °=
HCI—CHz—ISi—O' -0 —|SI—CH2—CH |-|cI —CH—SH HS—CHz—CIH
c=0 O o HN =0 HN
_jJ Cyste.lc acid _L( (‘r acetylation j‘j
residues I by
iodoacetate
NH 0=C
HCI—CHZ—S—CHz—COO' “00C—CH>—S —CHz—CIH
c=0 HN
r_,f" Acetylated —H
cysteine

residues



Proteinlerde AA Dizisi Tayini

*Peptit uzunlugu arttikca AA dizisinin belirlenme
dogrulugu azalir

*Bunun icin takip edilecek belli bir akis vardir

Disulfit baglarinin kirllmasi

*Polipeptit zinciri fragmanlara ayrilir, proteazlar
*Tripsin ve siyanojen bromur en ¢ok kullanilan
*Kag bolgeye ayrilir?

*Neden tek enzim yeterli degil

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

Reagent (biological source)*

Cleavage points'

Trypsin

(bovine pancreas)
Submaxillarus protease

(mouse submaxillary gland)
Chymotrypsin

(bovine pancreas)
Staphylococcus aureus V8 protease

(bacterium S. aureus)
Asp-N-protease

(bacterium Pseudomonas fragi)
Pepsin

(porcine stomach)
Endoproteinase Lys C

(bacterium Lysobacter

enzymogenes)
Cyanogen bromide

Lys, Arg (C)
Arg (C)

Phe, Trp, Tyr (C)
Asp, Glu (C)
Asp, Glu (N)
Phe, Trp, Tyr (N)

Lys (C)

Met (C)

*All reagents except cyanogen bromide are proteases. All are available

from commercial sources.

fResidues 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.



Proteinlerde AA Dizisi Tayini

g8 Procedure Result Conclusion
g"?, \ " hydrolyze; separate A S5 H 2 R 1 Polypeptide has 38
' o amino acids ¢ 2 1 3 S 2 amino acid residues. Tryp-
80 / D 4 K 2 T1 sin will cleave three times
- =4 E2 L2 VI (atone R (Arg) and two
Polypeptide z ; :’I ; Y 2 K (Lys)) to give four fraq-
ments. Cyanogen bromide
will cleave at two
M (Met) to give three
react with FDNB; hydrolyze; fragments.
\separate amino acids .5 . 5
2,4-Dinitrophenylglutamate E (Glu) is amino-
reduce detected terminal residue.
disulfide
bonds (if present)

HS SH

A

cleave with trypsin; @ GASMALIK @ placed at amino terminus
;ePEa‘;ate f;agmednttf; sequence @ EGAAYHDFEPIDPR because it begins with E (Glu).
\by Edman degradation
@ DCVHSD placed at carboxyl terminus
because it does not end with
YLIACGPMTK R (Arg) or K (Lys).

cleave with cyanogen
bromide; separate fragments;

EGAAYHDFEPIDPRGASM  (C-3)overlaps with
\sequence by Edman degradation

TKDCVHSD @and,auowing

ALIKYLIACGPM them to be ordered.

establish @ @ @

sequence .
— Amino G aAAYHDFEPIDPRGASMALIKYLIACGPMTKDCVHSD
L. =

terminus | @ @ @

OO

1 Carboxyl
| terminus




Proteinlerde AA Dizisi Tayini

Amino acid
sequence (protein) GIn -Tyr-Pro-Thr -lle-Trp
e | e | | B | —

DNA sequence (gene) CAGTATCCTACGATTTCG

Disulfit baglarinin yeri?



Proteinlerde AA Dizisi Tayin

Mass Spectrometn

Beam splitter

(N

Proten
sample is
ianized
\ k (2) -
/ Electrical field 3 ‘ ~—
‘\, o —_\ accelerates ions 4y .| Transient
f P’ 7 7_,’,_ R ; Laser triggers : er
Ll \ S~ 2 chock g

arrive atthe
detector first

Protein mol kutlesi ve dizi tayini

Nj}’\@@ °

Detector

g '-_ - '.‘g-‘d
B oy - &
E> - -’ e . &
e e S SO
2 S e
== S

single protein spot excised from gel

Nt aC
PEPTIDES RELEASED BY
TRYPTIC DIGESTION AND
THEIR MASSES MEASURED
USING MALDI-TOF MASS
SPECTROMETRY

41 ]

0  m/z(mass to charge ratio)

abundance

1600

PROTEIN SEQUENCE DATABASES SEARCHED FOR
MATCHES WITH THEORETICAL MASSES CALCULATED
FOR ALL TRYPSIN-RELEASED PEPTIDES

IDENTIFICATION AND ISOLATION
OF CORRESPONDING GENE

Figure 8-20 part 1 of 2, Molecular Biology of the Cell, 4th Edition.



-Insanda 6nemli islevi oldugu disinulen bir peptid ile ilgili calisma yuritileceginde
*Dokudan saflastir
*Kimyasal olarak sentezle
-Bakterilere sentezlet

R.Bruce Merrifield



0 R" O
| B
CHz—O—C—I?I—CH—C—O'
H

Amino acid
Fmoc residue



Peptit Sentezi
a—cuz—QQ Ez:::sl::::ne

Amino acid 1 with R" O .
a-amino droup protected | | Attachment of carboxyl-terminal
by F grouP P Fmoc _T_CH_C_O @ amino acid to reactive
yrmocgroup H group on resin.
-
T g
Fmoc —T —CH—C—-O—CH;—@—Q(— ------------- -~
N
H
T3
Fmoc —N —CH—(I!—02 Protecting group is removed
| by flushing with solution
H containing a mild organic base.

<:>_ _O Amino acid 2 with
N=C=N =553 protected 1
@-amino group is T T ﬁ
Dicyclohexylcarbodiimide activated at HaN—CH—C—-O—CHz@—O
carboxyl group

%
1
1
1
1
}
1
1
1
1
1
1
]
1
1
1
1
(DCO) by DCC. !
i
1
«-Amino group of amino :
acid 1 attacks activated |
2 \
T ? TH @ carboxyl group of amino acid :
Fmoc —-IT —CH—C —O—ﬁ 2 to form peptide bond. !
H Io) :
\ Il i
N—C—N I
| | !
H H '
Dicyclohexylurea byproduct |
1
& 1
R2 O R 0O Reactions @ to I|
| I | Il 3 repeated as necessary
Fmoc —N—cH —C—I?—CH-—C—-O—CH;—@—Q --------------- wt
H H

Completed peptide is
HF deprotected as in
@ reaction @ ; HF cleaves
ester linkage between

peptide and resin.
2 1

RZ 0 R' 0
+ | [l »
H;N—cu—c—rla—cu—c—o- + F—CHy
H



Amino acid 1 with
«-amino group
protected by
Fmoc group

Cl—CH,»
R'" O
Fmoc —N—CH—C—0"

Insoluble
polystyrene
bead

Attachment of carboxyl-
@ terminal amino acid to
reactive group on resin

Ccrr




Peptit Sentezi

T g

Fmoc —N—CH—C —O—CH2—©—Q<- --------------- %
" !
T 9 |
Fmoc L N—CH—C—02 Protecting group is removed :
by flushing with solution I
H containing a mild organic base. :
<:>_ _<:> Amino acid 2 with :
N=C=N protected 1 ’
\ a-amino group is i T (") :
Dicyclohexylcarbodiimide activated at H3N—CH—C—0—CH, |
DCC) carboxyl group I
( by DCC. !
i
a-Amino group of amino :
5 acid 1 attacks activated i
'f (“) TH \ @ carboxyl group of amino acid |
Fmoc —I‘Il —CH—C —O—ﬁ 2 to form peptide bond. :
H N B :
- I :
N—C—N [
I !
H H -
Dicyclohexylurea byproduct E
I
]
U

R2 O R O Reactions @ to @

| I | Il —m repeated as necessary ,
Fmoc —rIJ—CH —C —rr —CH—C—0—CH, { )--mmmmmmme - -’

H H



T 1
Fmoc —I\Il—CH —C—I\II—CH—C—O—CHz
H H
Completed peptide is
HF deprotected as in

y @ reaction @ ; HF cleaves
ester linkage between

) peptide and resin.

R2 O R O

e Ol el el
H3N—CH—C—I\IJ—CH—C—O' + F—CH,

H



TABLE 3-8 Effect of Stepwise Yield on Overall
Yield in Peptide Synthesis

Overall yield of final peptide (%)
when the yield of each step is:

Number of residues in

the final polypeptide 96.0% 99.8%
11 66 08
21 44 96
31 29 94
51 13 90
100 1.7 82




E-G-A-D... seklinde birincil yapiya sahip oldugu bilinen bir peptit zincirinin sirasi
Edman indirgemesi metodu ile teyit edilecektir. Her bir dongliiniin verimi
% 97 ise, 2. dongl sonrasi serbest kalan amino asitlerin % ka¢i G dir?

Baslangicta 100 molekil oldugunu distinelim

*llk déngii sonrasi 97 molekiil G-A-D seklinde, 3 molekiil hala E-G-A-D formundadir
Serbest kalan 97 molekil E dir, baska serbest AA olusmadigindan serbest
kalanlarin tamami % 100 U E dir.

sikinci déngli sonrasi 97*0,97 molekiil A-D seklindedir ve 97*0,97 G molekiili serbest
kalmistir. Ayrica 3 molekil E-G-A-D den de 3*0,97 molekil G-A-D haline dontsmus
ve 3 *0,97 molekil serbest E olusmustur.

Yani serbest kalan AA lerin 97*0,97/(97*0,97+3*0,97) *100 % =97 % si G dir.

Dolayisiyla formiliimiz 0.97 " dir.



