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ABSTRACT

The testes contain many proteins includitegtisspecific protein kinase 1 (TESKXxpressedoredominantly and
ubiquitously inmature testis. Thegxhibited a vital role in spermatogenesis process. Lithium is an effective drug for the
treatment of psychiatric disordet®ad acetate (BEBOOH) and Carbon tetrachloride (GGWhich is used as an iesticide

in agriculture are considered as environmental pollutdrits. prolonged exposure to these (toxic) substances exhibited
adverse effect on male reproductive orgabsxorubicin (DXR) and cyclophosphamide (CYP) are effective
chemotherapeutic drug¥hey exhibited toxicity on testicular proteinstadiation causedlisruption of normal cyclic
spermatogenestbirough radiotherapyDuring the present studshese toxic factors affect all electrophoretic patterns at
gualitative level through their effecn number and arrangement of the bands anthetquantitative effect through
changing the band quantity. the electrophoretic protein pattern, the loveastilarity index (Slvalue (0.42) was recorded
with CYP-treated groupand the highest Sl value.f@®) noticed with PXCOOHtreated grouplin the electrophoretic
lipoprotein pattern, the lowest Sl values (0.44) was observedPl@OOHtreated group and the highest Sl values (0.73
and 0.80) observed with C@areated and irradiated groups. In catal@BAT) pattern, the lowest Sl value (0.69) was
noticed inDXR-treated, CYRreated and irradiated groups. The highest Sl value (0.91) was observeely@mHOH-
treated, LiCOs-treated and CGitreated groupdn peroxidase (Gpx) pattern, the lowestv8lue (0.25) was noticed with
irradiated group and the hightest value (0.75) observed with-i@2lted group. In esterase (EST) pattern, the lowest Sl
value (0.44) was observed with irradiated group and the highest Sl value (0.86) noticBXRitheatedgroup. The 3D
model of TESK1was built by means of restraibhised comparative modeling. It was noted that model of the TESK1 was
quite big and no available template for the whole sequence and its first half (&fidioe 333).

Keywords: Lithium Toxicity, Carbon Tetrachloride, Lead Toxicity, Doxorubicin, Cyclophosphantidagiation, Testis
specific protein kinase.

INTRODUCTION Carbon tetrachloride (Cg)lis a colorlesdiquid organic
The tests contain various proteins necessary for compounditis well known thattiexhibitshepatotoxic and
spermatogenesis andevelopment of thereproductive  nephrotoxic activities It is used as an insecticide in
system These proteins andtheir mMRNA are expressed  agriculture for fumigation of the grains. The industrial
widely in the mature teste The protein content was workers aresusceptible to the particulaissue injury
considered as a markertesticular tissuajury?. Lithium induced by CGltoxicity during their life. Itenhance the
is alkali element. It isused as an effective drug for the oxidative stress througieneration othefree radical&nd
treatment of several psychiatric disorders in hunfdre oxidation of the macromolecules such dpids and
prolonged exposure tiithium duringthe therapeutic use  protein$®. Lead is a heavy metdlelongs tocommon
has several toxic effects léad to various undesirable side environmental and occupational pollutarit is considered
effects. It was found thatlithium carbonatepromoted an important cause of infertility among occupational
toxicity andshowed adverse effect on male reproductive workers It affects the male reproductive orgaats the
organsthrough loweringhe fertility index of male rats to  biochemical and physiological levél Low doseof lead
509. Injection of lithiumat the therapeutic doses caused was sufficient to arrest spermatogengsisces& Cancer
destruction of éydig cells followed by remarkable treatment by mean of chemotheragyot found to be safe
reduction of spermiability andmotility. Thismight lead  due tothe side effects of thchemotherapeutidrugs on

to reducing steroidogenic activity and efficiency of the healthy tissué$ The testicular cells are most sensitive
spermatogenesis proceissa dosedepen@ént manner*, to the chemotherapeutic drugs which influence severely on
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spermatogenesis procé&ss Doxorubicin  (DXR) and  Experimendl Design

cyclophosphamide (CYP) belong to numerous The rats were randomly divided into 7 groups each
chemotherapeutic drufsThe treatment with CYP affects containing 10 rats. Group | (Control groupats were fed
testicularcellsthroughdepletion of the differentiated cells with normal dietasad libitumandreceived distilled water

in the testi¥’. This results indepletion of germ cells for 60 days.Group Il PhCOOHtreated group)Rats
maturation and hence reduction in sperm cd@ftsDXR received Pb,COOH at concentration of 30 mg/kg body

is very active againstide spectrum of canceus tumors  weight orally by gavage tube for 60 days by gavage*fube
and is mainly used in théreatment of lymphomas, Group Il (Li2COs-treatedgroup): Rats werdreated with
leukemias and other solid tumdislt exhibits dose Li.COs solution interperitoneally (i.p.)at the dose 25
dependentoxic effectondifferentorgand’. It affected the  mg/kg B.W./day) for 31 day& Group IV DXR-treated
male reproduction abilitthrough changing theesticular group):Rats receive@®XR at dose level of 25mg/kg b.wt
proteing®. Also, it influences the testicular lipids whiahe  for three times per week for two weéksGroup V CCly-
consisting of very long chain polyunsaturated fatty d€ids treated group)Rats were injected with CCfi.p.) at the
The radiation exposure by mean of radiotherapy leads talose 0.5 ml/kg b.w. (50 % Cgh olive oil) twice a week
serious systemic damage to various cellular structudés for 28 day$’. Group VI (CyYP-treated group):Rats
affected the testular tissuewhich represents the most receivedCYP (i.p) at 40 mg/kg b.w. twice a week for 15
radiosensitive orgathrough disruption of normal cyclic days™. Group VII (Irradiated group)Ratswere exposed to
spermatogenesis process and therefore, impairment ofingle dose of 7 Gy delivered at tihese rate of 1.167 Rad
fertility 2222 Testisspecific protein kinase 1 (TESK1) is a / Sec. at Middle Eastern Regiofédioisotope Centre for
626 amino acid serine/threonine kinase. It is a proteinthe Arab Countries, Dokki, Egypsing Cobalt 60 (C8)%2.
kinase with a unique structure consisting of ateNninal Testicular protein extraction

protein kinase domain and @&-terminal prolinerich All the animals were anaesthetized and Kkilled by
domairts. It was revealed that TESK1 protein exhibited a decapitationTestes were quickly dissected and carefully
vital role in spermatogenesists mMRNA is expressed cleaned of superficial fatty layer, weighed and tvashed
predominantly and ubiquitously indlesticular germ cells  in ice-cold saline As mentioned irElshawiet al%3, the

and it may play an important role in spermatogenesistestes were freezed with liquid nitrogen and homogenized
proces$? TESK1 is a dual specificity protein kinase. It in 1 ml watersoluble extraction buffeiThe homogenates

is capable of phosphorylating both serine/threonine andeft in refrigerator

tyrosine residues in its sequence. The autophosphorylationvernight and vortexed for 15 seconds then centrifuged at
plays a role in regulating the kinase activity of TESK1 10, 000 rpm at 4eC for 15 min.
The present framework aimed to investigate the differentwatersoluble proteins were transferred to new eppendorf
mutagenicity induced by selected toxic substances in theubes and kept at dedpeze until the different
testicular tissue in rats. Variowdectrophoretic patterns electrophoretic patterns

were monitored and coraped with control grouplhe 3D Protein Determination

models of the TESK®verebuilt using homology modeling  All samples of each group were pooled together and used
to give a first insight about the structural characteristics ofas one samplérotein corentrationwas estimateth the

the activated regioris this protein kinase tissue homogenatescording to the method suggested by

Bradforc®* using bovine serum albumin as standarde
MATERIALS AND METHODS proteinconcentration in each well should be in the range
Materials: Chemicals and Reagents between6B8 0 €g protein.

Acrylamide, Bisacrylamide, Ammonium persulfate Electrophoretic protein pattern

(APS), N, N,N,N-Tetramethylethylnediamine (TEMED), To determine the relative molecular weight of isolated
Tris buffer, Coomassie Brilliant Blue-@50 (CBBR250) proteins, vertical slab, nedenaturing 10 %
and Sudan Black B (SBB) were procured from Sigma polyacrylamide gel electrophoresis of samples warried
Aldrich. The chemicals used for-gel esterase stairg out according to method suggested llaemml?® using

i nc | u-dai nndgagithylacetate, Fast Blue RR were Mini-gel electrophoresis (BioRad, USA), with the
purchased from Qualigens Fine Chemicals, India. modification that samples, gels and running buffers were
Cyclophosphamide (CYP)Doxorubicin OXR), Lead lacking SDS. The gelsontainedAcrylamide/Bis (30% T,
Acetate Trihydrate KCOOH), Carbon Tetrachloride 2.67% C)(Acrylamide: bisacrylamide = 29.2:0.8) and
(CCly), Lithium Carbonatel(i,COs) and Benzidine were  10% glycerol. Equal quantities of protein were loaded in
purchased from Sigma Chemicals Compgipndon, each well. The gel

UK). All other chemicals and reagents used were ofwas run in buffer containing Tris (24 mM) and glycine
analytical grade and of highest purity. (194 mM) at room temperature. After completing the
Animals and Treatment electrophoretic run, proteifbands were visualized by
Healthyseventyadult male Wistar rats (weighing 15070 staining with Coomassie Brilliant Blue-&0 and

0) werehoused a3 groups. The animals wekept under  destained overnight with 7% (v/v) glacial acetic acid after
normal conditionsat 25 *+ 2°C All the experimental documentatio?f. The molecular weight of the separated
procedures were carried out according to the ethicalproteins was estimated in comparison rarker of
guidelines and protocol approved by the institutional standard moladar weighs with regularly spaced bands
animal care of National Research Centre, Egypt. ranging from 6.458 to 195. 75!
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loaded in the first well with the samples each.rilihe built into the scoring scheme, existing methods for
native gels were also stained for lipid with Sudan Black B sequencédased homology detection can broadlg b
(SBB)¥". Relative mobilities (Rf) ath bandpercent (B %) divided into three categories.aipwise metlods that

of protein and lipoprotein banagere determined. compare sequences one by omeofile methods that
Electrophoretic localization of hgel enzyme activity compare one sglence to a family of sequences and
The native gelwas stained for catalag€AT) pattern profile-profile methods that compare families of sequence.
according to method described 8igiliano and Shat. It It has been shown that at comparable levels of
wasstained for peroxidas@gpx) pattern using benzidine misclassifications, profile based metsodare more
stain prepared according to methodRséscignoet al.®. sensitive than paiwise method8¥4? and that profile
The native gel was processed focalization of ingel profile methods are even more sensitiveAll the

esterase(EST) patternaccording to method suggested by modeling methods belong to one of the followgrgups:
Ahmadet al*° who reported thathe gel was incubated in Homology modeling depends on the reasonable
reacti on mi xt waphthylcacetate 651X nagsuniption thathetwo homologousproteins willinvolve
103 mM, pH 7.5) as substrates along with dye coupler Fastin very similar structuresDue toa protein's fold is more
Blue RR at 25°C in dark. After developing the dark brown evolutionarily conserved thaeqence ofits amino acid,
bands ofEST activity, the reaction was stopped by figin comparative modeling of

the gels in 7% glacial acetic acid for 30 min, followed by a target sequence can lparried outwith reasonable
preserving the gel in 5% acetic acid prepared in 10%accuracy on a very distantly related templafhis

methanol. provided with evidence thahere isrelationship between
Computational Methods target and template discerned througlgnmentof the
Protein StructurePrediction sequenceBased on study of the comparative rdaw, it

Prediction ofprotein structuras considered asne of the  was suggested that the primary bottleneck arises from
most important and advancedtechnologies used by difficulties in alignment rather than from rers in
computational  structural biology and theoretical prediction ofstructure given a knowgood alignmeri.
chemistry. Itaims to determire the threedimensional  When the target and template have identical sequences, the
structure ofproteinsfrom sequences aheir amino acid homology modeling becomes the most accurate
By this technology, ti was expressed thdhe tertiary unsurprisingly. Protein threadingis used for scanning
structureof proteinpredictedfrom its primary structure. sequence ofthe amino acidin an unknown structure
Comparative ProteitModeling againstsolved structures im databas® Assesment of

The solved structures were used as starting points ocompatibility of the sequence to the structureach case
templates by the comparative protein modeling. Thisis carried out by a scoring functiotinus yielding possible
technology is effective because it shows that there is ghreedimensional models.Also, this type of the
limited set oftertiary structural motifsto which most  technologicamethod is known as 30D fold recognition
proteins belong although number of actualtpirts is vast. due to its compatibility analysis between three
Furthermore, it was suggested that there are only aroundimensional structures angequences ofinear protein.
2000 distinct protein folds in nature, though there are manyMoreover, his method has given rise to methods
millions of different proteinsSequencdased methods for  performing an inverse folding seartrough evaluating
identifying protein homology compare sequences to find compatibility of a given structure with a largequences in
similarities that are unlikely to occur by chance. database, thui is possible topredict which sequences
Essentially all methods employ some sort of scheme tchave the potential to produce a given 6fd

judge amino acid substitutions, insertions and deletionsMolecular DynamicSimulations

Based on the scoring scheme a query sequence is alignetionceps of themolecular dynant simulations are quite

to another sequence or to a profile that repnés a set of  simple. In these simulationg, is possible tofollow the
sequences. In an alignment equivalent amino acids are sétajectories of N particles interacting via a mdody
sideby-side so that insertions and deletions becomepotential U (r1, r, én) using Newtonods
apparent as shown in Fi@. The score of the sequence, motiorf®:

which is used to detect homology, is d?r ]

directly related to the alignmerRrofile-profile m dr": =- BU(r,......ry) 5 1=1...N
sequencédased homology detection was usBdquences

can be scored globally or locally. In the former case, theWhere m and y indicate the mass and position of the

alignment is over the entire length of the sequences. Fron} g{gﬁlt?aor:;gé r(mjtthL(Jar g;}ld:k\:ﬁsfgri%e é)rno:/tv;sia(‘?:vgnng)r/’;ir;e
a biological point of view this is not always desired b 9 X ! Y

because related proteins may not have recognizablg'mUIat'ons’ only the ions are simulated explicitly, all the

nomaogy long e ate lengh. Prolens mey share 0TS (O VECT IO 1 i) o be oL
only one out of several domains. Local scoring aligns y y P, P

subsequences only and can be better for finding Ioca{unctlon |s_recal_culateq_usmg new positions of the partlc_les
S . . . . "to determine thie positions a short time later, and this
similarities. It is also possible to align a global domain

model locally to a sequence, (global/local scoring) or to process 1S |ter_ated for a large _number of steps untl a
. . statistically satisfactory data set is generaldw success
align part of a domain model locally to a sequence

(local/local scoring). Based on the amount of information of molecular dynamics simulations in capturing the
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dynamics of the real system hinges criticatly how
accurately the potential functions or force fields are

. PTSX-------- PQTQG----LAKD------- AWEIPRESL
selected. In the past two decades, numerous studies have arq

been carried out to develop force fields for biomolecular PT + PQ+GL+ AE + S

applications, and these are incorporated into several user

friendly computer pgrams for simulation of PTRRTFLDPQSCGDLLOAVHLFAKELDAKSY
biomolecular system$* In these programs, the non Figure 1: An alignment between two sequenc
bonded interactions between atoms are represented by Conservedimino acids are aligned and insertions
Coulomb and Lennardones potentials. Pairwise marked with dashes.

interactions are used for all the atoms in the system, and
the potential parmeters are

determined empirically from spectroscopic data and fits to
bulk properties.Most atoms in the system are also
covalently bonded to other atoms, and these bonds are
represented in molecular dynamics by a set of force
parameters. For a geometiy Fig. 2 the bonds will
typically involve the separationyof =|ri T 2| rbetween
adjacent pairs of atoms in a molecular framework. The
benda n g liogiss dbet ween successive owuiu veovtur o (1 2 o

ri1) and (r2 T r3). Usually this, endi term.i s taken
quadratic in the angular displacement from the equilibrium 'IIEIISSL{(;Zti? fzoégiitr%oon? ng iﬁlt?ri%rrﬁﬁga:jri]stgﬂzect

val ue. The tigare ddgimed ia ergné af s A 9 q . £,

three connected bonds, hence four atoraiordinates: bend amngheddtonsd on an

COS Prpyy = — M123 1234 probable that the"?band was deviated to be appeared with
Where R23= r12 X I23, Mp3a= 23X l3a. Rf 0.23 (Mwt 120.81 KDa and B % 3.76). This was in
The normal unitlefined by each pair of bonds. Usually the assaiation with the quantitative mutation represented by
torsional potential involves an expansion in periodic decreasing B % of the'14", 7" and 12" bands (Rfs 0.10,

function$®. 0.33, 0.50 and 0.85, Mwts 215.78, 55.78, 25.29 and 12.27
KDa and B % values 9.62, 0.31, 0.53 and 8.64
RESULTS respectively)

Electrophoretic ptein pattern irthe testicular tissue of ~and by increasing B %fdhe 3%, 6" and 9" bands (Rfs
healthyrats produced 15 bands with Rfs ranged between0-28, 0-45and 0.68, Mwts 87.32, 30.40 and 16.78 KDa and

0.10- 0.98 (Mwts 6.70- 216.96 KDa and B % 0.39 B % 5.30, 14.33 and 30.03 respectively). From the SI

16.70). There was only one common bands noticed withValUes. the lowest Sl value (0.42) was recorded @iR-

Rf 0.98 (Mwt 6.70 KDa and B % 1.96Jhere was only treated groumnd the highest Sl value (0.79) was recorded
one characteristic barappeared in irradiated group with With P:COOHtreated group (Fig. ). Lipoprotein
Rf0.64 (Mwt 17.85 KDa and B % 10.0As compared to ~ Pattern inhealthytestcular tissueproduced 5 bands with
control, the ¥normal band (Rf 0.10, Mwt 216.96 KDa and RfS 0.05,0.14,0.26, 0.38 and 0.85 (B % 6.07, 19.62, 29.75,
B % 16.70) disappeared froBCls-treated andriadiated ~ +2-60 and 31.97) respectively. There vexge common
groups. The 3 normal band (Rf 0.27, Mwt 93.75 KDa and Pand appeared with Rf 0.05 (B % 6.07)able 2 and

B % 3.82) disappeared fro@YP-treated groupThe 4' illustrated in Fig. 4). As compared to control, Y?
band (Rf 0.33, Mwt 58.49 KDa and B % 1.36) disappeared@dministration and irradiation caused disappearance of the
from PhCOOH-reated and LCOs-treated groupsThe 5" normal band. Pb,COOH administration caused

6" band (Rf 0.45, Mwt 29.85 KDa and B % 6.78) qualitative alterations represented by disappearanc of the
disappered from irradiated grouSeveranormal bands =~ 2 Pand with deviation of the'Sand 4' bands to be
(Rfs 0.49, 0.79, 0.84, 0.87 and 0.91, Mwts 26.29, 14.36 appeared with Rfs 0.28 and 0.44 (B % 14.01 and 41.10).
1281 11.38 and 9.96 KDa and B % values 7.64. 5.10Li2COs administration caused qualitative —alterations
3.73, 3.33 and 10.08) disappeared fra@YP-treated representedby disappearance of 2 normal bands with
group As shown in Bble 1 and illustrated iffig. 3,  aPpearance of one abnormal b&R@0.07 B % 22.88). In
PhCOOH causedquantitative mutation represented by the DXR-treatedgrpup, the qualitative alterations were
decreasing B % of the'15", 8" and 14" bands (Rfs 0.11, 'epresented by disappearance of 2 normal bands with
0.42, 0.55 and 0.92, Mwis 205.15, 34.04, 21.61 and 9.2gleviation of the 3 normal band to be appearedtwRf

KDa and B % 8.94, 3.00, 0.63 and 6.68 respectively) an00.25 (B % 4700) This was in addition to the quantitative
by increasing B % of the Y1band (Rf 0.80, Mwt 14.16 mutation which was represented by increasing B % of the

KDa and B % 38.85)Li,COs; administrationcaused L Pand(Rf 0.04 B % 21.45). In the CGitreated group,
disappearance of 2 rmoal bands with appearance of 2 the qualitative alterations ~were represented by
abnormal bands with Rfs 0.14 and 0.53 (Mwts 187.26 andiSappearance of one normakils with appearance of one

23.13 KDa and B % 8.44 and 2.39) respectively. It was@Pnormal band with Rf 0.06 (B % 7.33). This was in
addition to the quantitative mutation which was
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Figure3: (a)Electrophoretic protein pattern showing toxic effect of G®OH, L,COs, DXR, CCL, CYP and

irradiation on protein pattern in testicular tissue of male rats, (b) Dendogram showing the similarity and relati
among PBCOOHtreated, LiCOs-treated DXR-treated, CGltreated, CYRreated and Irradiated groups in male r:

a)

» I it

{ (R ' -treated
s @i

IR C r<sted
r I . <t

[ b, COOH treated
(N 1, COtreated

I. O.LO ' O.ISO ' O.IGO T 0,]70 ' 0,;0 ' 0‘190 ' 1,(20}
Figure 4: (a) Electrophoretic lipoprotein pattern showing toxic effect g€®BOH, LbCOs;, DXR, CClL, CYP and
irradiation on lipoprotein pattern in testicuteasue of male rats, (b) Dendogram showing the similarity and
relatiohship among BEOOHtreated, LiCOs-treated DXR-treated, CCHreated, CYPreated and Irradiated groug
in male rats as compared to control.

represented by increasing B % of thét@nd(Rf 0.26 B alterations were represented by disappearance of 2 normal
% 48.22). In the ¥P-treated group, the qualitative bands with deviation of thé%hormal band to be appeared

IJCPR, Volume 7, Issue 5, Novemb&ecembel016 Page323

ec



Wa e | et al. [/ Electrophoretic and Mol ec

with Rf 0.24 (B % 52.36). Téa quantitative mutatiomwas % 41.47). Inthe irradiated group, the qualitative alterations
represented by increasing B % of tié Band(Rf 0.12,B were represented by appearance of one abnormal(B&nd

a)

b)

T e
| I e

—1 Il 5 -<atcd
I CC\,trested
I Li,COtreated
I i rb,COOH-treated
T o aag

| y ]
00 1.00 ]

T

T \ T ¥ T y T
[ 0.50 0.60 0.70 0.80

Figure 5: (aElectrophoretic CAT pattern showing toxic effect 0b€00H, LL,CO;, DXR, CCl, CYP and
irradiation on CAT pattern in testicular tissue of male rats, (b) Dendogram showing the similarity and relatic
among PBCOOHtreated, LiCOs-treated DXR-treated CCls-treated, CYRreated and Irradiated groups in male

rats as compared to control.

a)

b)
|cCltreatea
& ]CYP-treated
|trradiated
L4 L |c.
[ |Pb,COOH-treated

020 030 040 0S50 060 070 080 050 1.00
Figure 6: (a) Electrophoretic Gpx pattern showing toxic effect e€ERI®OH, LbCOs;, DXR, CClL, CYP and
irradiation on Gpx pattern in testicular tissue of male ratd)émdogram showing the similarity and relatiohshiy
among PBCOOHtreated, LiCOs-treated DXR-treated, CGltreated, CYRreated and Irradiated groups in male
rats as compared to control.

I'I'I‘I‘I'I‘I‘I'I]
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0.07, B % 4.65) with deviation of thémormal band tobe  0.28 (B % 13.01) in irradiated group. On the other hand,
appeared with Rf 0.90 (B % 32.28). There was nothere was quantitative mutation occurred through
guantitative mutationThe lowvest Sl value(0.44) was  increasing B % sevely in the 2 type of the enzyme
observed wittPb,COOH-treated group and the highe::t S| appeared in th®©XR-treatedgroup (Rf 0.06 and B %

a)

b)

tradiated
P o

E TN DX treated

i | Y
B " |Pv,cOOH-treated
L [T JLi,COtreated
B [cCletreated
0.50 ‘ 0.(;0 0.70 080 ‘ 0.50 1.60 i
Figure 7:(a) Electrophoretic EST pattern showing toxic effect ofBOH, LbCOs, DXR, CClL, CYP and irradiation
on EST pattern in testicular tissue of male ratsp@)dogram showing the similarity and relatiohship among

Ph,COOHtreated, LiCOs-treated DXR-treated, CGHreated, CYRreated and Irradiated groups in male rats as
compared to control.

values (0.73 rad 0.80) were observed with C@leated  47.65) andCYP-treated grougRf 0.05 and B % 43.20).
and irradiated groups (Fig. B. There was complete The lowest Sl value (0.69) was noticedDiXR-treated
similarity betweenDXR-treated and ¥P-treated groups CYP-treated and irradiated groups. There was complete
in number and arrangement of the barisrevealedin similarity between thelLi,COs-treaed and irradiated
Table 3 and illustrated in Figa55 types ofCAT enzyme groups (Fig. B). The highest Sl value (0.91) was observed
were produced in healthy tesilar tisste with Rfs 0.07,  with PCOOH, Li.COs-treatedand CCl-treated groups.
0.19, 0.31, 0.35 and 0.75 (B % values 14.31, 25.65, 15.14Four types ofGpx enzyme were produceih healthy
22.13 and 22.78). There was only one common bandesicular tissue with Rfs 0.30, 0.51, 0.66 and 0.88 (B %
appearedwith Rf 0.75 (B % 22.78).As compared to values 29.11, 19.44, 32.41 and 19.04) respectively. There
control group,Pb,COOH administratiorcaused obvious were no common bands. As shown irable 4 and
gualitative alterationgepresented by existence of one illustrated in Fig. &, it was found thatPb,COOH
abnormal band with Rf 0.28 (B % 10.22). Irradiation administration

caused disappearance of tifeahd 4" normal types of caused qualitative  alterations represented by
the enzyme. Li,CO; caused qualitative alteratisn disappearance of thd 4ype with deviation of the Stype
represented by appearance of one abnormal type with Rfo be appeared with Rf 0.64 (B % 41.28)i..COs
0.27 (B %9.74). This was in addition to the quantitative administration  caused  qualitative = abnormalities
mutation occurred by decreasing B % in the band appearetepresented by disappearance of tfig21® and 3" types

with Rf 0.33 (B % 9.85). In all treated groups, there was with deviation of the % type to be appeared with Rf 0.86
one abnormal band appeared with different data. This bandB % 19.75). In addition, there were 4 abnormal bands
was appeared with Rf 0.28 (B % 18)1in DXR-treated appeared with Rfs 0.23, 0.39, 0.55 and 0.70 (B % values
group, with Rf 0.28 (B % 8.39) i6Cls-treatedgroup, with 21.18, 19.17, 1.41 and 38.49) respectivelyhe

Rf 0.29 (B % 13.11) irCYP-treatedgroup and with Rf ~ abnormalities occurred with the same &g in DXR-

IJCPR, Volume 7, Issue 5, Novemb&ecembel016 Page325



Wa e | et al. [/ Electrophoretic and Mol

treated and riadiated groups These alterations were qualitative alteration wasepresented by disappearance of
represented by disappearance of thg/fie of the enzyme  the P type with appearance of one abnormal béRfl
andappearance of one abnormal band with deviation of theD.36 B % 22.48). The quantitative mutation occurred by
other types of enzyme to be appeared with diffedana decreasing B % of the'®type (Rf 0.51 and B % 0.89) and
In the DXR-treated group, the abnormal band was increasing B % of the'8type (Rf 0.65 and B % 56.37).
appeared with Rf 0.26 (B % 33.12)ag 29, 39and 4" The lowest Sl value (0.25) wastedwith irradiated group
S — P ETIATIISAVEL LA AT EIGRE By Le G l: 1oz and
the

:300 - - -HPMSDYDIPTTENLYFQGAMDGDDMD I PWC]

12 PDB:3P86_A 30.4% 26:318 8:300 IBTTENL

27 PDB:4FK3_A 2za.4% 30:324 1:292 MKKGHHHHHHGSRDESDDWE I PDGOT TVGOREGS|
2¢ PDB:4FK3_B 24.4% 30:324 1:292 MEKGHHHHHHGSRDESDDWE I PDGOT TVGQREIES)
29 PRE_PDB:4K04 24.2% 30:324 1:292 MKKGHHHHHHGSRDARDDWE I PDEOT TVGOREGS

1280 RDABDDWE IPDEQIT
1280 HHHHGSRDABRDDWE I PDCQI TVCQ)

z
sssssssss /100% -
consensus/90% e
consensus/80% .- e
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Figure8: Sequence alignments of TESK1 protein kinases and its homolog structures extracted fror
protein data bank (PDB) database. Amino acids are colored based on their properties.

typesdeviated to bappeared with Rfs 0.52 and 0.@B% hightest value (0.75) was observed with Ettéated
values 23.19 and 23.54yVhile in irradiated groupthe group. In thelLi,CQOs-treatedand DXR-treatedgroups, it
abnormal band appeared with Rf 0.23 (B % 33.28 T was observed that all the bands were not matched with all
normal types were deviated to be appeared with Rfs 0.4%ands of the other gups (Fig. ®). Four types ofEST

and 0.69 (B % 0.58 and 49.70).@Cl:-treated groupthe enzyme were produced in tiestlar tissue of control rats
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