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ABSTRACT

Spider venoms are biologically active substances which affect a variety of vital
physiological functions in both insects and mammals. The major constituents of
spider venoms are protein, polypeptide and polyamine neurotoxins, enzymes,
nucleic acids, free amino acids, monoamines and inorganic salts. The
identification of the proteins in spider venoms is an essential step for identification
of venom. In this study, we compared with protein profiles of Agelena
labyrinthica venom obtained by electrostimulation of the prosoma and extracted
directly from gland. There were seven components identified in whole venom,
when whole venom and venom gland extracts composition of 4. labyrinthica were
compared by SDS-PAGE.
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AGELENA LABYRINTHICA (ARANEAE:AGELENIDAE)’NIN ZEHIR SALGISI VE ZEHIR
BEZI EKSTRAKTLARININ KARSILASTIRMALI PROTEIN PROFILLERI

OZET

Oriimcek zehirleri; hem avlar1 olan boceklerde hem de memelilerde hayatsal
fizyolojik fonksiyonlar1 etkileyen biyo-aktif maddeler olup esas bilesenleri;
protein, polipeptid, poliamin nérotoksinler, enzimler, niikleik asitler, serbest amino
asitler, monoaminler ve inorganik tuzlardir. Oriimcek zehirinde bulunan
proteinlerin tanimlanmasi, zehirin tanimlanmasinda 6nemli bir adim teskil
etmektedir. Bu ¢alismada; iilkemizde oldukc¢a yaygm bir Oriimeek tiirii olan
Agelena labyrinthica’nin uyartlmamis ve uyarilmis durumdaki zehir bezlerinden
elde edilen protein profilleri saf zehir salgisi ile karsilagtirilmigtir. Uyarilmamig
zehir bezi ekstrakti ve elektriksel uyarimla elde edilmis saf zehirin protein
profilleri, SDS-PAGE analitik yontemi kullanilarak karsilastirildiginda, zehir
proteininin yapisal proteinlerden kesin olarak ayrildigi ve saf zehirde molekiil
agirliklar1 bakimindan yedi farkli polipeptidin bulundugu belirlenmistir.

Anahtar Kelimeler: Oriimcek, Agelena labyrinthica, zehir, protein, SDS-PAGE.

1. GiRiS

Oriimcekler; boceklerden sonra karasal yasama uyum
bakimindan en bagarili omurgasizlardandir. Bugiine kadar
diinyada yaklasik 40 bin oriimeek tiirii tanimlanmistir;
tanimlanmamug tiirlerle birlikte 100 binden fazla driimcek
tir oldugu tahmin edilmektedir (1,2). Diinyanin bazi
bolgeleri hari¢ tutulursa, oriimcekler, genellikle “zehirli
hayvanlar” igerisinde daha az Onemsenmistir. Tabiatta
zehir bezleri olmayan bazi 6riimeek gruplart (Uloboridae
ve Holarchae) bulunsa da, genelde biitiin Oriimcekler
“zehirli hayvanlar” igerisinde degerlendirilmektedirler.
Her ne kadar bazi tiirlerin zehirliligi insanlar i¢in bir tehdit
olusturmasa da, bunlar bocekler ve bazi kiigiik omurgali
hayvanlarda (kurbaga, kiigiik kuslar vs.) etkili olmaktadir

3).

1. INTRODUCTION

Excluding insects, spiders which adapted terrestrial life
are the most successful invertebrate animals on land. Up
till now about 40 000 different species of spiders have
been described throughout the world, but it has estimated
that species of spider with not yet described are more than
100 000 (1,2). Expect for some regions of the world,
spiders in venomous animals have attracted less attention.
Although there are some groups of spiders which have no
venom glands (Uloboridae and Holoarchae) in nature, in
principle all spiders with any kind of venom glands are
considered to be in venomous animals. Although venom’s
some species is not dangerous to human beings, their
venom is toxic to insects and small vertebrates (frog, small
bird etc.) (3).
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Hayvanlar aleminde farmakolojik olarak etkin oriimcek
zehirleri, diger zehirli hayvanlarin zehirleri gibi heterojen
maddeler igerir. Kimyasal olarak heterojen olan 6riimcek
zehirlerinin igerigi, ii¢ esas kimyasal smnifta toplanmistir:
Yiiksek molekiil agirlikli proteinler (Ma > 10.000 Da),
polipeptidler (Ma 3.000-10.000 Da), amin ve poliaminler
gibi diisiik molekiil agirliklt organik molekiiller (Ma<
1.000 Da). Oriimcek zehirlerinde inorganik iyonlar ve
tuzlar, serbest asitler, glukoz, serbest amino asitler,
biyojenik aminler ve ndrotransmitterler bulunmaktadir. Bu
inorganik ve organik bilesiklerin rolleri  heniiz
bilinmemektedir (2,4). Tanimlanmis 6riimcek toksinlerinin
biiyiik ¢ogunlugu molekiil agirligr 3.000 ile 8.000 Da
arasinda  ¢esitli  disiilfid  kopriileriyle  baglanmig
polipeptidlerdir. Oriimcek zehirlerinin toksik &zelligi,
poliaminlerle birlikte polipeptidlerin varligina baglidir (5).
Bu toksinlerin esas hedefi hiicre zarindaki iyon
kanallaridir. Zehir proteinleri ig¢inde yiiksek molekiil
agirlikli norotoksin ve enzimler bulunmaktadir. Oriimcek
zehirlerinde proteazlar, hiyaliironidazlar,
sfingomiyelinazlar, fosfolipazlar ve izomerazlar gibi
enzimlerin varlig: tespit edilmistir (2,6,7).

Oriimcek zehirleri etkileme sekline gére ndrotoksinler
ve nekrotoksinler olarak baglica iki gruba ayrilir.
Norotoksinler; hem bocek hem de memeli sinir sistemini
etkileyen Oriimcek zehirlerinin  bilesenidir.  Birgok
ortimcek, avlar1 olan bocekleri yakalayip felg ettiginden,
zehirlerinde ndroaktif maddelerin is gérmesi beklenen bir
durumdur.  Grishin  (5), poliamin ve polipeptid
norotoksinlerin  sinir  sistemi iizerindeki etkilerini
incelemis; kiiciik polipeptidlerin  uyarilabilir néron
zarindaki iyon kanallart ile etkilesime girdigini
gostermistir. Daha yiiksek molekiiler agirliga sahip
norotoksinlerin ise presinaptik zarin reseptorleri ile
baglanarak yogun bir ndromedyatér salimimina sebep
oldugunu tespit etmistir.

Nekrotoksinler, zehirlenmenin oldugu bdlgede doku
nekrozunu uyaran toksinler olarak tamimlanmaktadir.
Nekrotik araneizm, bir oriimcegin sebep oldugu lokal
doku hasarlar1 olarak tanimlanmaktadir. Bu hasarlar iilser
veya daha yogun doku tahribati ile deri Olimiidiir.
Nekrotik araneizm son yillarda Avustralya’nin 6nemli bir
saglik problemi haline gelmistir (8,9). Hemorajik ve
nekrotik etkilere yilan zehirlenmelerinde oldugu gibi
Loxosceles cinsine ait 6riimcek zehrinlerinde de bulunan
hidrolitik enzim aktivitelerinin (proteazlarin) sebep oldugu
diistintilmektedir. Bu olaydan sorumlu olan toksinler
37.000 Da agirligina sahip bir protein olarak izole edilmis
ve tanimlanmistir. Pedrosa ve arkadaslari (10) tarafindan
yapilan calismada,  Loxosceles Oriimceklerinin esas
patolojik etkilerinden sorumlu olan faktdriin zehirde
bulunan sfingomiyelinaz enzim aktivitesinin oldugu ileri
siiriilmistiir. Toksin, sfingomiyelinlerde ve lizofosfatidil
kolinlerde D-baginin hidrolizini katalize eder. Bu nedenle
bu nekrotik faktdre Sfingomiyelinaz-D denilmistir.

Son yillarda yapilan g¢aligmalarda, bazi hastaliklarin
tedavisinde Orliimcek zehirlerinin kullanilabilecegi ifade
edilmektedir. Tarantula  zehirinin ~ diger  kalp
fonksiyonlarini etkilemeksizin atrial fibrillasyon gibi
rahatsizliklar1 durdurabilecegi ileri stiriilmistiir (11). Ayni
zamanda, Neotropikal bir oOriimcek olan Cupiennius
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Like other  venoms, spiders’ venom is
pharmacologically very active in animal kingdom, and
their venoms contain heterogeneous substances. Spider
venom components can be grouped into three major
chemical classes: low molecular mass organic molecules
(M, < 1 000 Da), polypeptides (M, 3 000-10 000 Da) and
high molecular mass proteins (M, > 10 000 Da). Spider
venoms contain inorganic ions and salts, free acids,
glucose, free amino acids, biogenic amines and
neurotransmitters. The role of those constituents is
unknown (2,4). The identified toxins of spider venom
contains polypeptide of molecular mass ranging from 3
000 to 8 000 Da, which form intramolecular disulfide
bridges. The toxic properties of spider venoms depend on
polypeptides with polyamines (5). The major targets of
these toxins are ion channels on the cell membranes.
Venom proteins include both high molecular mass
neurotoxins and enzymes. Proteases, hyaluronidases,
sphingomyelinases, phospholipases and isomerases have
been reported in spider venoms (2,6,7).

Spider venoms can be grouped into two major groups
according to effect way as neurotoxins and necrotoxins.
Neurotoxins affected both insects and mammalians nerves
systems are constituent of spiders’ venom. Since many
spiders catch and paralyse insects their usual prey, they
are expected to possess nueroactive substances in their
venoms. Grishin (5) reported that small polypeptide toxins
could interact with ion channels in the excitability of the
neuron membrane, a group of high molecular mass toxic
proteins cause a massive transmitter release from diversity
of nerve endings.

Necrotoxins are defined for as toxins which induce
tissue necrosis at the site of envenomation. Necrotic
araneidism caused by a spider describe as a local necrotic
lesion. These lesions are necrotic ulceration and extensive
tissue damage with cell death. In recent years, necrotic
araenedism has been an important health problem in
Australian (8, 9). The activity of hydrolytic enzymes
(proteases) of sphingomylinase D found in venom of
Loxosceles spiders is the responsible agent for
heamorrhagic and necrotic lesions like snakes’ venom.
The responsible toxin has been isolated and characterized
as a 37 000 Da protein. The study was made by Pedrosa et
al. (10) demonstrated that the sphingomyelinase activity in
the whole venom is responsible for the major pathological
effects of Loxosceles spider envenomation. This toxin
catalyzes the hyrolysis of the D-linkage in sphingomyelins
and lysophosphatidyl. This necrotic toxin was called as
sphingomylinase D.

The studies have been done in recent years reported
that medical treatment of some diseases can be cured by
spiders” venom. A study performed on rabbits suggests
that tarantula venom stops atrial fibrillation without
disrupting other cardiac functions (11). Also, the venom of
the neotropical wandering spiders Cupiennius salei
revealed antimicrobial activity against some gram positive
and negative bacteria. Due to the development of
antibiotic resistant bacteria, antibacterial peptides in order
to find new and effective therapeutic agents (12,13). Like
the venoms of other animals, venoms from spiders which
are complex mixtures of proteins, polypeptides,
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salei’nin zehirinde bulunan bazi peptitlerin, gram negatif
ve gram pozitif bakteriler iizerinde etkili oldugu
bulunmustur. Antimikrobiyal aktiviteye sahip olan bu

peptidlerin  giinlimiizde  tedavi  i¢in  kullanilan,
antibiyotiklere direng gelistirmis bakterilerle miicadelede
yeni ve etkili ilaglarin {iretilmesinde bir model
olusturacagi  disliniilmektedir ~ (12,13).  Proteinler,

peptidler, poliaminler ve biyojenik aminlerin kompleks bir
karigimi olan 6riimeek zehirleri de diger hayvan zehirleri
gibi tiire 6zgiidiir. Bazi arastiricilar saf zehir salgisinin
elektroforezinden elde edilen sonuglarin ayni zamanda
taksonomik  amaglar  i¢in molekiiler evrimde
kullanilabilecegini belirtmislerdir (2).

Yukarida bahsedildigi gibi Oriimcek zehirlerinin
igeriginin belirlenmesi, zehirin tanimlanmasi igin olduk¢a
o6nemlidir. Bu ¢alismada, diinyada ve yurdumuzda olduk¢a
yaygin bir huni ag 6riimcek tiiri olan A. labyrinthica’nin
disi bireylerinden elektriksel uyari teknigi ile elde edilen
saf zehir salgisimin ve elektrik soku ile uyarilmig ve de
uyarilmamis zehir bezi ekstraktlarinin SDS-PAGE teknigi
ile protein profilleri ¢ikarilmgtir.

2. MATERYAL VE METOT
2.1. Oriimcek Zehirinin Cikarilmasi

Calismada  kullanilan ~ Oriimcekler  Kirikkale’nin
Yahsihan ilgesi, Kizilirmak Yesil Vadi’den toplanmustir.
Zehir elde etmede Veiga ve arkadaslarmin (14) tavsiye
ettigi elektriksel uyar1 yontemi (15 V’luk elektrik akimi)
kullamlmustir. Oriimcegin prosoma kismm, zehir disi
acilana kadar elektriksel olarak uyarilmis ve zehir diginden
disar1  verilen zehir bir mikroenjektdr yardimiyla
¢ekilmigtir. Elde edilen zehir daha sonra kullanilmak {izere
—20 °C’de derin dondurucuda saklanmustir.

2.2. Zehir Bezi Ve Beyin Dokusundan Protein
Ekstraksiyonu ve Ekstraktlardaki Protein
Miktarinin Belirlenmesi

Caligmada elektriksel olarak uyarilmamis ve uyarilmig
ortimceklerin zehir bezi protein profillerini karsilagtirmak
icin Ortimeekler iki gruba ayrilmistir. Birinci gruptaki
oriimceklere elektriksel uyari verilmistir. Zehir bezlerinin
toplanmasi i¢in yetiskin disi bireyler eter ile bayiltilmis,
disiik akim aygitt kullanilarak 15 V’dan daha diisiik
elektrik soku verilmistir. Diger gruptaki oriimceklere ise
elektriksel uyar1 verilmeden zehir bezleri dogrudan stereo
mikroskop (Nikon SMZ 10A) altinda ayr1 ayr ¢ikarilmig
ve buz ile sogutulmus sodyum fosfat tamponu icine
alinmistir. Zehir bezleri ve driimcegin beyininden alinan
par¢a numuneler buz iizerinde sogutulmus lisiz tamponla
30 dakika muamele edilmistir. Sonra 14.000 g’de 20
dakika +4 °C’de santrifiijlenerek siipernatanti alinmis ve -
80 °C’de saklanmustir.

Standardizasyonu saglamak i¢in her bir kuyucuga esit
miktarda protein igermek iizere 6rnekler yiikleneceginden
ekstraksiyonlardaki protein miktari, Bradford (15)
Coomassie Blue yontemi kullanilarak tespit edilmistir.
Spektrofotometrik verilerle protein miktart hesaplanmustir.

2.3. Protein Elektroforezi (SDS-PAGE)’nin Yapilisi

Protein ekstraktlarinin  ayiriminda;  %5-20 linear
gradientli Hoefer SE 250 (vertikal mini jel) SDS

polyamines and biogenic amines are special to species. As
in other venomous animal, there is substantial variation
among taxa in toxic mixtures making up venoms. Some
workers pointed out that results obtained from
electrophoresis of whole venom also were used taxonomic
study in molecular evolution (2).

As above mentioned, the identification of the proteins
in spider venoms is an essential step for identification of
venom. In this study, we revealed protein profiles of
Agelena labyrinthica, which is widely distributed
throughout Turkey. Protein profile of venom obtained
from adult female spiders by electrostimulation compared
with extracts of unexcited and excited venom glands by
SDS-PAGE.

2. MATERIALS AND METHODS
2.1. Spider Venom Extraction

All spiders used in the study were collected from
Kizilirmak Green Valley in Kirikkale. To submit venom,
the method of electrostimulation was recommended by
Veiga and colleagues (14) were used (electric shock of 15
V). Until spiders opened their fangs, an electric shock
applied to prosoma and venom from the tips of the fangs
was drawn into microsyringe. Harvested venom stored -20
°C until use.

2.2. Protein Extraction of Venom Glands and Brain
and Protein Quantification

In this study to compare unexcited and excited spider’s
protein profiles, spiders divided into two groups. First
group of spiders were applied an electric shock. For
venom glands collection, adult female spiders were
anesthetized in an ether camber and applied an electric
shock lower than 15 V. Another group of spiders were not
applied an electric shock and venom directly collected
venom glands. Their opisthosoma compartments were cut
out and discarded using a stereo dissecting microscope
(Nikon SMZ 10 A); a pair of gland was collected into ice-
cold sodium phosphate buffer. Venom glands and brain of
spiders were treated by ice-cold lyses buffer for 30
minutes. Then the solution was centrifugation at 14 000
rpm and + 4 °C for 20 minutes. Supernatant was taken and
was stored at -80 °C.

To standardize quantity of loaded protein, equal
quantity of protein contained samples were per lane.
That’s way protein contents of samples were determined
by the Coomassie blue method as described by Bradford
(15).  Protein  quantity = was  calculated by
spectrophotometric data.

2.3. Protein Electrophoresis (SDS-PAGE)

Sample of proteins was separated by Hoefer SE 250
(vertical mini gel) sodium dodecyl sulphate
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poliakrilamid jel (SDS-PAGE) kullanilmagtir.
Standardizasyonu saglamak i¢in her bir kuyucuga esit
miktarda protein (2 pg) icermek iizere drnekler yiiklenmis,
20 mA’de 1 saat siireyle yiiriitiilmiis, jel 4 saat Coomassie
Brillant Blue’da boyandiktan sonra dekolorize edilmistir
(16). Molekiil agirlik standart referansi olarak, f-
galaktosidaz (110 kDa), bovine serum albiimin (85 kDa),
ovalbiimin (50 kDa), karbonik anhidraz (33 kDa), -
laktoglobiilin (26 kDa), lizozim (20 kDa) (Fermentas
Chem. Co.) kullanilmigtir. Molekiil agirligi hesaplanacak
olan protein bantlarinin Rf (oransal hiz) degerleri, standart
referans proteinlerin Rf degerleri ile mukayese edilerek
hesaplanmustir.

3. BULGULAR

Ekstraktlardaki protein miktar1 Bradford yontemiyle
belirlenmis ve beyin dokusunda 2.3 pg/ul; elektrikle
uyartlmis zehir bezlerinde 1.15 pg/ul; elektriksel uyari
verilmemis zehir bezlerinde 0.6 pg/pl; elektriksel uyari
yontemi ile cikarilmig saf zehir salgisinda 0.4 pg/ul
protein bulunmustur.

Zehir yapismin protein bilesiminin ¢ikarilmasi igin
zehir bezlerinin uyarilmanmis ve uyarilmis durumdaki
protein profillerinin zehir 6rnegi ile mukayeseli analizi
yapilmigtir. Bunun sonucu, elektro sok uyarimi {izerine
yapilan 6zgiin gen ekspresyonunun 6zgiin protein sentezi
yoluyla incelenmesi, uyarilmamis ve uyarilmis bezlerin
protein profilleri karsilagtirilarak  zehirdeki  6zgiin
proteinlerin zehir bezlerindeki ekspresyonlarmm ve
ekspresyon seviyelerinin belirli bir 6lgiide de olsa
takibinin yapilabilmesi amaglanmugtir.

Uyartlmamis zehir bezi, uyartlmis zehir bezi, zehir ve
zehir beziyle iligkisi olmamasi sebebiyle de beyin dokusu
ornekleri SDS-PAGE yontemiyle mukayeseli analitik
incelemeye tabi tutulmus ve zehire Ozgli proteinlerin
tespiti yapilmaya calistlmistir. Saf zehir salgisinda, yedi
degisik polipeptit bulunmus ve elde edilen sonuglar Sekil
1’de goriilmektedir.

- Zehir proteinlerinin bir kismu sadece zehirde
bulunmakta, fakat zehir bezlerinde goériilmemektedir.
Bu tip proteinler zehirin karakteristik ve Ozgiin
bilesenleridirler (Sekilde c ve e ile gosterilen bantlar).

- Zehir proteinlerinin bir kism1 hem uyarilmamis hem
de uyarilmis zehir bezi orneklerinde goriilmektedir
(Sekilde a, b, d, f ve g ile igaretli bantlar).

- Zehir bezi proteinlerinden, uyarilmamis ve uyarilmis
zehir bezlerinde bulunan proteinlerin zehir iiretimiyle
iligkili olmayanlarinin ayiriminin  yapilmas: da
amaglanmistir. Bu nedenle zehir iiretimiyle dogrudan
iligkisi olmayan bir 6rnek (beyin dokusu proteinleri)
analizlere Ozellikle dahil edilmis ve yapisal
proteinlerin ayirimi yapilmistir.

Molekiil agirligi bilinen standart referans proteinler,
bize zehir salgisinda bulunan yedi degisik banttaki
polipeptidlerin molekiil agirliklarin1 hesaplama imkani
vermistir. Polipeptidlerin molekiil agirliklart sirasiyla 37.2,
343, 269, 215, 17.2, 13,2 ve 122 kDa olarak
hesaplanmistir. Bunun sonucunda, zehir salgisinin igerdigi
polipeptidlerin 40-10 kDa arasinda oldugu dikkatimizi
¢ekmistir.

G.U. J. Sci., 18(4):555-561 (2005)/ Nazife Yigit

polyacrylamide gel electrophoresis (SDS-PAGE) with 5-
20 % linear gradient. Equal quantity of protein (2 pg)
contained samples were loaded per lane, gel was run at 20
mA for 1 hour and was stained with Coomassie Brillant
blue for 4 hours then was destained (16). The molecular
mass markers used were [-galactosidase (110 kDa),
bovine serum albumin (85 kDa), ovalbumin (50 kDa),
carbonic anhydrase (33 kDa), B-lactoglobulin (26 kDa)
and lyzosime (20 kDa) (Fermentas Chem. Co.). Molecular
weights of protein bands were calculated by Rf values that
have standard proteins.

3. RESULTS

The protein contents of cured venom and venom glands
extracts were determined by the Bradford method and
were found 2.3 pg/ul protein in extract of brain; 1.15 pg/ul
protein in excited venom gland by an electric shock; 0.6
pg/ul protein in unexcited venom gland; 0.4 pg/ul protein
in electrostimulated venom.

To reveal protein contents of venom, comparative
analyze was performed by SDS-PAGE, and protein
profiles was compared excited venom gland by an electric
shock and unexcited venom gland extract with
electrostimulated venom. Original gene expression was
done by electro shock stimulation was investigated by
original protein syntheses. While protein profile of
electrostimulated venom was compared with excited
venom gland by an electric shock and unexcited venom
gland extract, it could be tried to find original protein in
venom and expression levels was partially observed.

The samples of excited and unexcited venom glands,
electrostimulated venom and the brain tissue that not
related venom glands were investigated by comparative
analytic method of SDS-PAGE, and it could be tried to
estimate proteins special to venom. Seven different
polypeptides were found in whole venom and obtained
results were seen in Figure 1.

- A part of venom proteins was found only whole
venom, but not found in venom gland. These types of
proteins are characteristic and original components of
venom (Figure 1shows as ¢ and e).

- A part of venom proteins was seen in samples of both
excited and unexcited venom glands (Figure 1 shows
as a,b,d,fand g).

- It was aimed to separate the protein that exist in the
excited and unexcited venom glands but not related
with venom production. For this reason the proteins
of the brain tissue that not directly related with
venom production were especially inserted to the
analyses in this study and separation of the structural
proteins were made.

The standard reference proteins known molecular
weight has been served us calculating molecular weight of
seven polypeptides in whole venom. The molecular
weights of seven polypeptides were calculated
respectively as 37.2, 34.3,26.9,21.5, 17.2, 13.8, 12.2 kDa.
We noticed that in the crude venom seven polypeptides of
molecular mass have in the range of 10-40 kDa.
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Figure 1. Comparative protein profile of brain extract (1), excited venom gland by an electric shock (2), unexcited venom gland extract
(3), electrostimulated venom (4) from A. labyrinthica. Molecular mass markers are shown on 5™ number lanes. In the crude venom (4),
seven bands’ molecular weight were calculated, a: 37.2, b: 34.3, ¢: 26.9, d: 21.5, e: 17.2, f: 13.8, g: 12.2 kDa.

Sekil 1. Oriimcegin beyininin (1), elektriksel olarak uyarilmis driimceklerin zehir bezi ekstrakti (2), elektriksel olarak uyarilmamis
oriimceklerin zehir bezlerinin ekstrakti (3), elektriksel uyari teknigi ile ¢ikarilmus saf zehir salgisinin (4) karsilastirmali protein profilleri.
Molekiil agirligi bilinen referans proteinler en son hatta (5) gosterilmistir. Saf zehir salgisinda bulunan bantlarin molekiil agirliklart a:
37.2,b:34.3,¢:26.9,d: 21.5, e: 17.2, f: 13.8, g: 12.2 kDa olarak hesaplanmistir

4. TARTISMA ve SONUC

Zehir yapismin protein bilesiminin ¢ikarilmasi, zehirin
tanimlanmast bakimindan Onem tagimaktadir.
Uyarilmamig zehir bezi, uyarilmig zehir bezi, zehir ve
zehir beziyle iligkisi olmamasi sebebiyle de beyin dokusu
ornekleri SDS-PAGE yontemiyle mukayeseli analitik
incelemeye tabi tutulmus ve zehire O6zgii proteinlerin
tespiti yapilmaya galisilmigtir. Bunun sonucunda, zehir
proteinlerinin bir kismi sadece zehirde bulunmaktadir,
yani, bu proteinler zehir bezlerinde goriilmemektedir. Bu
tip  proteinler  zehirin  karakteristk ve  6zgiin
bilesenleridirler (Sekil 1’de ¢ ve e ile gosterilen bantlar).
Diger yandan, zehir proteinlerinin bir kismi hem

4. DISCUSSION

The identification of the proteins in spider venoms is
important for identification of venom. The comparative
analytic analyze was performed by SDS-PAGE, and
protein profiles were compared excited venom gland by an
electric shock and unexcited venom gland extract with
electrostimulated venom it could be tried to find original
protein in venom. A part of venom proteins was found
only crude venom that is these proteins were not seen in
venom glands. These types of proteins are characteristic
and original components of venom (Figure 1shows as ¢
and e). On the other hand, a part of venom proteins was
seen in samples of both excited and unexcited venom
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uyartlmamis hem de uyarilmis zehir bezi orneklerinde
goriilmektedir (Sekil 1’de a, b, d, f ve g ile isaretli
bantlar). Zehir bezi proteinlerinden, hem uyarilmamis hem
de wuyarilmista bulunanlarin zehir iretimiyle iliskili
olmayanlarmin aymriminin yapilabilmesi amaciyla beyin
dokusu proteinleri gibi zehirle iliskisi olmayan bir 6rnek
analizlere 6zellikle dahil edilmistir.

Elektroforezi yapilan orneklerin protein
konsantrasyonlar1 standardize edilmis olmasma ragmen;
elektroforez  sonucunda bazi  polipeptit bantlarinin
yeterince belirgin olmadigi goriilmekte olup, muhtemelen
baz1 diisiik molekiil agirligina sahip olanlarm ise jelden
erken ¢ikmig olmasi sebebiyle kaybedilmis olabilecegi de
ihtimal dahilindedir. Bu durumlar ileride yapilacak
calismalarda 6zellikle dikkate alinacaktir.

Yapilan analizlerden elde edilen sonuglara goére, zehir
salgisindaki proteinlerin, en az yedi farkli molekiiler
biiytikliikte polipeptitten olustugu tespit edilmistir. Bu
polipeptitlerin biiytikliiklerini tespit edebilmek amaciyla
molekiil  biiytiklikkleri  bilinen standart markorler
kullanilmis ve bu yedi bandin molekiil agirliklarimn 40-10
kDa arasinda oldugu hesaplanmustir.

Bununla beraber bant sayisinin yediden fazla olmasi da
muhtemeldir. Bu yedi dominant bandin mukayeseli
incelemesi yapildiginda zehir polipeptitlerinde a, f ve
g’nin hem uyarilmis hem de uyarilmamis zehir bezlerinde
bulunmast dikkati ¢ekmektedir. a, f ve g’lerin uyarn
olmaksizin iiretildigi ve salgilandig1 anlagilmaktadir. b ve
d ile gosterilen zehir polipeptitlerinin sadece uyarilmig
bezlerde bulundugu, gen ekspresyonunun uyari iizerine
sentezlendigi ve salgilandigi anlasilmaktadir. ¢ ve e ile
gosterilen zehir bantlarmim temsil ettigi polipeptitler
uyartlmis zehir bezlerinde dahi goriilmemektedirler.
Zehirin, zehir  bezlerinde iretilerek  salgilandigi
hatirlanacak olursa c¢eliski gibi goriinen bu durumun,
proteinlerin translasyon sonrasi islenmeler sonucu farkli
biiyiikliikteki varyantlarinin ortaya ¢ikmasi ile agiklanmasi
miimkiindiir. Nitekim, zehir i¢inde yer alan proteinlerin
6nemli bir kisminin zimojenler oldugu 6ne siiriilmektedir
(17,18,19). Zimojenler bilindigi gibi enzimler tarafindan
aktive edilen inaktif enzimlerdir. Bu sebeple proaktif
(inaktif) ve aktif olmak iizere en az iki tipte olabilecegi
icin ayn1 zimojenin elektroforezde farkli bantlar vermesi
sasirticl olmayacaktir. Bu agidan bakildiginda proteolitik
kesimlemenin bezde salgilamadan Once mi yapildigi,
yoksa salgilandiktan sonra mi gergeklestigi Onem
kazanmaktadir.

Veiga ve arkadaslart (19) L. intermedia’nin zehir
salgmin elektroforetik ayrimi sonucunda, zehiri olusturan
polipeptidlerin 40 kDa’dan daha diisiik molekiil agirliga
sahip kiigiik polipeptidler oldugunu belirtmislerdir. Ayn
sekilde bu caligmada da elektroforez sonucunda A.
labyrinthica nin  zehir salgisinin 40-10 kDa arasinda
polipeptidlerden olustugu belirlenmistir. Ancak belirlenen
bantlarin sayisi ve polipeptidlerin molekiil biiyiikliikleri
olduk¢a farkli bulunmustur. Bu sonug, bize farkli tiir
oriimceklerin zehirlerinin protein profillerinin
birbirlerinden farkli oldugunu gostermektedir.

Arastrma  bulgulart  sonucunda  diinyada  ve
yurdumuzda yaygin bir huni ag oOriimcek tiirii olan A.
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glands (Figure 1 shows as a,b,d,f and g). In order to
separate the proteins which not directly related venom
producing in excited and unexcited venom gland, brain
tissue that not directly related venom producing especially
inserted in this study.

Although protein concentration of samples were
standardized, after electrophoresis some polypeptide
bands were not seen clearly enough, some polypeptides of
low molecular mass probably gone out gel early. These
conditions will be pointed in further studies.

The obtained results demonstrate that venom proteins
compose of seven different polypeptides. To determine
molecular weight of polypeptides, the standard reference
proteins that known molecular weight were used and these
seven polypeptides present in venom have low molecular
weights of approximately 10-40 kDa range.

The number of bands may more than seven. When
these seven different bands are compared, the venom
proteins of a, f and g are found in both excited and
unexcited venom glands. It is understood that a, f and g
are produced without stimulation and are secreted. So, it is
clear that the polypeptides of b and d on legend were
found only in excited venom glands, gene expression was
done by stimulation, and proteins were synthesized and
secreted. Polypeptides of ¢ and e were not seen not only
the excited but also unexcited venom glands. It is
remembered that venom is produced in venom glands; this
condition may be seen as a contradiction but it can be
explained by posttranslational modification. Some
workers suggested that an important partial of proteins
present in venom are zymogens (17, 18, 19). It is known
that zymogens are inactive enzymes by activating
enzymes. It is not exciting; because two types of
zymogens as proactive (inactive) and active present, it is
possible two distinct variants of same zymogens are found
on electrophoresis. Also, it is important that the
proteolytic cleaving is made either in gland before
secretion or after secretion.

On venom of L. intermedia and using electrophoresis
on it Veiga et al. (19) demonstrated that the proteins
which construct venom have low molecular weight lesser
than 40 kDa. Venom analysis of 4. labyrinthica by SDS-
PAGE showed that the polypeptides consist of venom in
range of 10-40 kDa. However, determined the number of
bands and molecular mass of polypeptides were rather
different. This result shows that protein profile of different
spiders’ venom are differ from each other.

The results of the study illustrated that venom obtained
from adult spiders, Agelena labyrinthica which is widely
distributed throughout Turkey and the world, by the
method of electrostimulation and comparative protein
profiles of the venom obtained by electrostimulation
method carried out. The protein content of the venom of
A. labyrinthica and proteins that synthesized only by an
electro shock were determined.
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labyrinthica’nin  elektriksel uyari teknigi ile zehirin
alinmasi islemi gergeklestirilmis ve bu teknik ile elde
edilen saf zehir salgisi ve elektrikle uyarilmamis ve
uyartlmis Oriimceklerden elde edilen zehir bezlerinin
protein  profilleri  karsilagtirmali  olarak  ortaya
konulmustur. Bu sekilde A. labyrinthica zehirine 6zgil
protein igerigi ve sadece uyar1 lizerine sentezlenen

proteinlerin varligi belirlenmistir.
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