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Abstract

The birding of CA'2% i0 " laniC?A 125 snumads in the tissues of patients with bznign and maliznan!
hueast —wmoes {malignant post-tenopausal breast tumaor patizntz, Gl the sacond conteins the melignant are-
manneanaal hreast lwmor patiens, G, end the thiod group comprise of the benign breast moar patiesrs, GIT)
wis stusted  usieg developed Imcuncrediomerric wsay kil cyuipped by Immupeiee {France]. The resules
showe:d that the supernatunl Frction of the lissce homogenates eoutan iigher CA12S level than the sellar
truction in abl siudied groups, Consequantly, was used in the furter sudies,

"Ihe affect 07 provain cotwenlmtion, S nliCA] 28 urdibusly concentration, sH nf the reaction medwim, titme
of reaction and lemperaire was sludisd Tor e binding o CALZS to W l-antiCALZS antibody, in lie lissue
homogenates of k2niga aad malignant breast tumors. The resulls o 1hds slwdy were eonsidered the optimum
condilions (or binding in the sludied groups, Qpticium peoten congentration, was (581, 0.8 and & 71 mpmi} Tor
iGL GU 2ng G respeetively, P lantiCA 123 untibudy eplintm encerdration was (2.6, 2 and 16 maml for
[T, GIT and GHE respectsely. Cplimu: pH owas (12, 7 end 7.40 tor (31 Q11 and GIUL cespentively. All pronps
repcled an maximnum at 37U and for & hes,

The effect of some eelors like hulicdes, wedinm polaricy was studied. The resuits showed a decrease in

binding willt Ewreasiag avomic nuaber of the halide ané ar increase with decrsasiazg medivm palarizy.

Iniroduction

CAL2S antigen s the mmar marker of chaice
Sucalelecticny the ovarian cancer when mazsured n
sera of those patizare 7 It wazs mentionsd that
CA125 antigen could be evoluatzd in sera of
patients  with othoer synoeclogicel warears ik
lreast camces © Also, Jensen e al showed that
serien Jewsl of CAIZS antipen covld wilives Lhe
preseiey and ononitoting Big chanees in breast
ciarcar pakients. Alse, higher Ca 123 antizen lovels
watl towid o the sara 08 ned-Gr uiah Tunes sl
as those eriginusing foms the breast =

Tl problom ol biolopieal ssmph pooessiao
W duea. is g conples one, because therz s 0o smpls
everem chat will meet e requirement ol ali
Ura v lis Y This prozir miede e neceszity of
devzloping an seuy for dolermination (e CA125
an dissue Lognogenatzs of benign said arelignant
Breayl lmners,

[mraasmzdiometre assay ecknigue has act
been uzed, ©o the basr of our know'edae, 1o shindy
M Binding of CAI2S o the FlarifAl2s
arlibosy In skeset tumar homoselares. Llense, tha
puspnae ot s sfedy is 0 o a0 ard the fading of
the oprimum reaction conditians, Iike antizer and
antikney comconinkions, plhovime aml empesaian
and wthar facto: attzeting hinding ke halides and
madiwn palarisy,

Matertals and Methnds

Aaterials
Chemicals

Al chemicals i Lhis sudy were of analar
arade. ‘The specifications of thesy chunieals are
atrlares] m Table 7],

~ Table (4). Specifications of the vsed chemicels.

{ hemibcals L LInpaELy

tmmuoursdisreeuric Assy Bal lur
CAT25 Level

Epvine serunn albuimio,
Erhyirdiaminme felrapeliedisodiaw
falr

C oSy, MK fuinnnds, MatHH, HL,
Nu OO, Dul, ¥l Nel, Tris boffer, ODIE LK
Prlysthylene glecol GHEHPEG GLU], T
Fihanal

i T M T A A BT e

Fluka (3wi7zrlard:

B g M Y

EnlFn Mlaliran Dl

Instruments
All irstrurmests wzed in iz sindy ane Tisel in
Talda (2.

Table (2% Imstruments and their manuofacturer

ampany, R
Engrruraanrs Lonmpsny
Crammu conmter tepe 12 70-cuck 2o Tl 1EI1S
Trouble Beam Specraplo oineoer Shirseaan
Pl meTer Ty inicein

Conding Ceatrifuge, with 1 mazimum
speed 30 4 o,

Blecsiner L water I, zaommmmert inruhator ey
Fursussd Cumpuler FLT
Flicromull lgvel sellware

- TN

LA

Palicnts
L the srasznt woack three groups of patiene: o
beeas; canczr: were seleowd avconbicg 1o the




invesligalion of a tustepathalogist. The [rsl group
includes the nalignant post-menopausal  Breasl
tarmar patizmes (0l the second  conlains  the
malignant - nenupausdl breast funlor paticnits
{Cil1) ard the third 2romp cocnprise oF the ten: an
hreast tnur puliznts (GLE), The faurth group was
considered as u conlrol moap clear Tom any sou e
of CALZS antizen level clovuion. lakle (3)
deserhes the ool inforpation for palicnts anrj
eoriril mdividuals in this siudy,

Table {3} The host information of paiicols and
control individualy included in this studv.

Gromp Foticuts M, AR Taput
rHILE FU M0y
e as [[ANITHEAR
GI E RHHL T Mk Ei-m0 d acal
bttt umor carcinama
Pre- I lltrative
Ll rEnpaLsal 17 23-4% ductal
breast mar BEFCANOT
Gl “':"l'::::m“ 15 19-532  litwoadenoma
Contrul Flihy 6 2338

individuals

All above selected patients were admited for
wealment at Al-Yarmook Teaching Hospital and
Al-Kadhimya Teaching Hospital. All surgical
operations of breast tumor were carried out under
the supervision of surgeons.

Collection of Specimens

The tumor was surgically removed from breast
tumor patienls by either mastectomy (cancer
patients} or lumpectomy (benign tumor patients).
The specimens were immediately kept in a saline
solution and stored at -20°C 1o the time of
homogenizing,

Preparation of Tris-Buffer Solution

A tolal buffer concentration of G.US M of pH
7.2 of Iris-buffer solution was prepared. Additives
(sucrose and EIYTA) used in preserving protein
moicly were added to the bufler solution according
tu the following:

Tris-bulfer {0.6073 g), sucrose (8.5575 g} and
EDTA (0186 p) were dissolved in 100 ml
deionired water and the pH was adjusted lo 7.2.

Homogenization of Breast Tumar Tissues

The frozen tissue was sliced finely and scalped
in Petri dish standing on ieg, and then homoegenized
with three fold volumes of bulfer pH 7.2 using
manual homogenizer . The homogenate was
filtered lhrough four kvers of nylon gauze 1o
eliminate fiber connective tissues, The filtrale was
cenirifluged at 4000 cpm. for 30 min at 4°C in
order to precipitate the remaining intact cells and
the intael nuclens. The supernatant and precipitate
fractions were separared and |rozed at -20°C until
use.

Methods
Determinglion of 'rotein Concentration

Tn1a1 meotein was  Jetermined by Lawwry
methoz ™ usine lovine seran albumin L[v'-:-r'".} as a
stundard.  The  standad  curve  of  prulcin
concentration wes eonsruesed by mcaswing the
shsorbancs of the standards at 250 nne. The slrizhs
linz equatiou lur this standard curee was *ound and
sl fer dotermination of Aamegerae protein
content,

Prl:-lln]mﬂr'} Binding of CA125 tn
“E-Anli CA125 Antihocy in Breast

Tumor Hemogenates

Rengenis

. Tris baffer of 0.05M for the binding
experiments was prepared according o the
Follonwing:
Tris buffer (0.6075 g), bovine scrum albumin
(BSAY (1g), were dissolved in 100m! deionized
water. The pll was adjusted o 72 and the
buffer was freshly prepared at each experiment.

2. PEG 6000 was prepared by dissolving g in 10
ml of tris-buffer 72,

Procedure

=  Three clean and dry tubes were counted for
their background using Gamma counter.

= Fifty pl (2.9 mg/mi) of "1-CA125 AD (tracer)
wis added to the first tube and denated as Lotal
counts {T)

»  Fifty ul of tracer was mixed in the second tube
with SL'I'D;J.g ﬂ!’hnm-::gcnur: and denoted as “no
precipitating reagent’” (MP).

= Fifty pl of tracer was mixed with "ll:'{"}lb of
filrate of the homogenate in the third tube and
denoted as Yprecipitating agent” (F).

#  The volume of &l tubes was completed to 500
ul using tris buffer of pl1 7.2
The ubes wers incubared at 25°C for 4 hrs.
After dhrs, 500ul 10% polyethviene glycol
G000 (PEGSO0D) was added to first (T) and
third (P} tubes, and the incubation was
continued Foar further Thr,

= Al ubes were centrifived at 4000 rpan for 30
min ai 4°C,

#  The supematant was decanted and the rim at
each tube was swapped with cotton,

=  The madiwactivity of the formed antibody
antigen complexs was counted using gamma
counter for | min.

s The pellet of the homoagenate was dissolved in
[:3 tris-buifor at pH 7.2, and the protein
congentration was measured by Lowry method
The steps mentioned above were repeated for
ithe dissolved pellet to determine the
radicactivity of the complex.

Calculations




1. The couonted radioactivite 0 each el
[expressed o O represents the bound (B,

2. Phe counts radivactivity in the tales crntainirg
“LAnH CAI25Ab only represents thz intal
crunts [T

3. The (BT ratin for each wwbe counled uu
Frn: e

E= Smuplzcounts 21

T Totaleounls

Factors Affecting of the Rinding CAL125
to "T-antt CA12S Antibody in Breast
Tumoer Homogenate

FEffect of Different A mcuouts of Preotein
Concentration of the Furor Homiogenates an
the Binding
Reapenty

AL reagents wers pregared o5 ceserbed in e
erzarimeantl ol preliminery binding,

Procedure
. = . - £ g -,
1. Limy  miero  dwers {24 mgxlT) o of

FLANMCAT2SAR wore wied Ter lhe lobs!
racliveeiviyy and wn o iecreasing smuocnes of
[retein (30, 100, 200, W00, 00, 300 and 600
Ty for ha supematame of  (post-
mehapadsa: mahgnent breast twnors “017, pre-
menngRnsa: ralipnanr breast tneoes “GIE and
benign Hibroadenome “GI1L7) were added shen
cornplaied le s fingl velume of rcacion o
Fgp witk prepared buoffar
The assay tubes were saen incuatod for dhes at
EANE
1. FEG SOUD {30, 10%0 was added o wae:
et s igmbsation conlimesd Cor Qurder Chr,
4. AL the end of incabztzon, the &gy tubes were
centribiged at 4000 gt S e at 40,

b

Ln

the ey wzre swapped with cottion piecs,
o0 The radinactivity of the complax wees oeninted
WEM0 SArTA Coonter,

{ ‘alcwarinons

1o Uhe B0 was detanminzd geeeedinge wo e
gxperimet of preliminany andirg.

L The [TSy sz planed apainst e increazing

amaunts of  wreweir af breast tomar
hovrmesimenats:.
1, The generard  cureds  owors uudbed Wil

Mlicrosol Excol on thy porsona]  compaler

(P

Lilfect of '“l-Anti CAE2ZS Antibody
Conccnbration oo Lhe Binding
Beagents

Al penpunls wore propaned  aeeording o Lho
axperiment of prehmiinary Binditg,

“ke suserneant was decanted and the rines of

Procedure

i Inerzasing amounl ©1 2, 3, 4, 5 and 5 mgal)
of "land CAI25 Ab were read for thsir
radionctiviy and then added to hooogenalc
({3, <10 and C5iEH) containig {0.81, 0.8 =nd
07l mgml) eof LI GH, and GTI
respectively, the peachion  volume  was
cotapeted o S witk i1 buttzr pH 7.2,

20 Steps X, 4,4, 5 wnd 6 menlioned in eepuricenl
of protein concentration were Tepeated,

Caleulalions

1. The T wie delerrined according (o the
expenment of prelaninary binding.

Tho pervent of hinding wag plone? azairg
"ICALZS Ab cancentrations,

Ths pencrated curvas  were  mresiczl
bicrasedt Exccl using PC.

o0 ]

with

The EMcet of pH on the Binding
Heamenks

All reagenls woene prepared 46 Mendioes in e
expsvimst: of prelimirany binding sxeeat
BLGali], PLOa0Ut was peepared 0 F sotof
Jferunl oHa (53-30 by ehissnbeing b ol FEGED0D
in denl wof frix bufar of differen: plle £6.3-8).

Procedure

Lo Teacer (26, 2 and 1) mg/m] werz redded o
(081, 0.8 anc .71 maraly of G, GIT and GTH
I'G!Hi'}l"lﬂ i\.-'l.'. |lu .

Fach regoliom mislare wis compeeled Lo 300u|
with tris-2uffer at different pll 6.8 &)

Sivpa 234 A and dooaiciooe] Dy cxporimert
o pootsin conconbraion were repaabed except
the addition in PLGE0DD accending we pH
valaei el e reactie eislure,

b

Lia

Cabenlzlinns
CoT2i was plomed againar theis plT valies

Tire Course of the Binding
Remgenly

Al pearerls wane prepared aceasding atie
crperinzn. ol prelimirare hinding cxoest B4
PrGalin which was prepa-sd aceording to the
cdinnem oLl af =ack eroum g e, DT GTHEnd ST

Procedure

Voo [Traeer (24, 2w 161 mig/m!owene alded 1o

(U8, ¥ and 0.7 mamly of (1, G and

LiLLLY resprctively,

Fack minlury was conmplabed 1o 30060 with tis-

butfer at <he optimwn pH of eack grous. ipli

72004 end H For GL GI oand GITT

respecTively,

All whbes were incubzted at 259 at diffareri

e iczemvals £1, 2, 304, S and 6] hra.

4. Repa? 4 Sard @ mentiomed in expariment of
protein ConcenTaEnon were repzatad.

1A




5 To delerming the time course af CA12S
bending 0 'Yl-Ant CA125 AL at differont
rempergtrss, Steps [, 2, 3 and 4 in this
gxperimant  were  repeated  ar.  differear
teruperaters (5, 37, 4571,

Caleolativng
The BT % velues were plotted agaiast the time
il incuabation gt dillerenl wermperabures

EfTect of [Yifterent Halides on the Dinding

Reagents

Lo AN resgens weery sropurcd vz aeeonding Lo the
gaseriment of prelimivw y tindice.

2 Nelie reagenl was prepaned ol ccncenialion
al 3N al e ptinae pH of cach g,
Frocedurc

1o Trecer {26, 2 and L&Y mginl wese added 1o
fLEL OLE and 0,70 mer)d of protein of (G,
G ared GEED bomesenu e respocively,

2. Fify pl of 03M Mal was addzd to fae reaction
miytare ard then corpleted wo 3800p with Tis-
bt The same sten wzs repeated for the vest
ol [ralides,

I Bteps 3,4, 5 and Domertiensd in expetiment of
prafein concetifration were rapeated

{alkenlations
T W was plottad apainat the halwle tope.

The Effect of Melium Molarity on the Rinldiap

Reagents

1. Al reagents were prepared accacding ko the
exparimern: of preliminary: binding.

2. Absoluie ethanol was usedd,

Procedure
[ S (1) of elfect of haide caparznent was
rapastec.

2. Twenty fiva (Ul of ghsolote el wat zdded
to The PRACTIO mixture by prepare Y rereent of
reacti mixturs,  then ke volume was
complatmi 1o 300 pl by tris-naffer at opciorum
pH. Tae same step was repeated o have {10,
13,20 wnal 23%0) o0 ekbiane] e oo tio: niisle

Sit'[_ls "' -1: 5 anl @ mentioeed f‘.'sCJL':I'iI"'lEI':T af
POt L COnCEnITE 0N wiTe Tepealed.

LY}

Results and Discussion
Ureliminarcy bindine of {he Bindine of CALLS w0
"lARTCAIZS  Antibedy in Bressi Tumar
Hirmirrenares

Tuhle (4} shows the resulls ef the preliminary
bind:g for the binding. Jhe results seveal that the
Obirale rection eontalns bigner CAT2E eooiend u:
the preller Fruesionn wecerding to the (B7T92) vilues.
L the omer hand, the presens: of orecipiasing
ereal ioercsscs U (BT%Y e roladve o Mo

Tarig M. Haider e al,

{BrT%} in the abseace of PEGHIND, sime the
PRGOO00 procipliats he [CAI2S P TaniCAL2S
antibody) comnplex by salting aut effect. According
ta these tesules, the cytoselic fraction of the
Fompzenate was uacd in this study and the complex
was progipiated wzing Pl 400 oo iroresse the
detection of the comples, The peliel traction wus
discarced.

Table (4}, Results of preliminary binding lor the
hindingr ef CA123 antigen b1 '~ T-anti CA123
anlibody in eyloselic and peller fractionsg af the
tumeor humopennies,

o cmear: oo DEEED
Lreang Filreale Peller
T .Y 1 Ir L1
Gl Ly L2 2l L5 1.1 nT
1l LY iE Ly KR (IR u
Ll L5 L4 i1 La L3 o

I =" l-ant 24425 antibadve dlage (| Facer)
I* = presence of precipitating agent (FECGLED).
fa0' = thimec of procipitabmg az2enl

ractors Affecting of the Binding ol
CA125 o "l AntiCC A 125 Antibody in
Breast Tumor Homaopenates

Efleet of MiTerent Amounts of Pritein
Concentration of the Tamor Homugzes (e

This exoeimant wes cartied out ar ficed 'l
A ICAL2S antimedy amd Cnersazing amwnts of
proteir concentrztion. ‘The resuits o tae three
reactions Tor sach pruap pave yperhalic shapes
wher e RT % was plottad against protzin
conceration,

The rals el rvaetion of '@ lane 1047125 antibady
with OALZE increases ranidly to & mapemum ponl,
then e cale bepins o be almost comsant that
rapresenrs tre satueian of fhe  PlaanAls
ariibusly wilh CA 1235 Tois type 07 HIERMGTION Wids
the swme in all three grouss.

The  noporium pritsing concenlralion  was
dotermired by nathencadizal oreanment forowazh
curve, Lach curve kas two phuses, rupid joerezas b
i higlicel puitand o platezu phase aftar 2ae hiz
poin, Two stezight line equativns wore gunw el
for each phase, The aptimem protein concentrasiod
roprserss e rlerseciion poion barween these lwa
srzisht ives. This rrathenetesl reahinoe wes
achicved by weing Micooseft Exeel Floure (1]
smows Lhe behaviar of fl’.."']"i':.?l :‘:EE‘-.ir.Ft ]'.ul'mein
cor i slion fer e thres stadizd groups.
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Figure (1) The effeet of prowio cooceniralinn oo
the bindiag of CAI2ZS autigen w iz 7 i-auli
CA125 anhbydy in breast fumpr homopenares,
A)GLBYGIL, Oy GHIL

Effect of '*1-Auti CAL25 Antibody
Concentradion on the Bioding with CAL25
 Fizure (2} shews tha relatizn of (B94] against
U giCAL2S antibody coneentration 0 the thoee
studicd araup.

The oprimam proeed concancresian wis Tixad
in his experiment and lhe coceenlration of "1-
el ALZS anlibody was crvasal witlhin & ronge
ef (0.7-1 3 meal . The phases of the surve again
vuve  Bwporbolic ohspes thal owgroed with Lhat
ebserved L Ui poctein @lTeer espariaem, JLese

(Wo eXperihents sugpest that the CAT2S babaves in
sume manner whatever tha source of s production,
{ie., 1, GII or GITM. The aptimum 'Zl-antiCA125
antibowiy concenration was determined in a similar
roathamatical treatnen; for previous exparinent
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Figure {2). The elfeet of " Lanli CAT2S
anlibwuly concenira fioo ao the Dicding with
CA125 in brease tosnoy homogenates, A G )
G Y SO

These nyparpoiie shapes may Gidicase tiaf the
FanliCA 125 wnthody is noncspecitic antibady
zad directing toward a single and wnigque epitop
which 1= ol ri_‘FIi_‘!_qlL'.-L; wtlun the atracmuz of the




antigzn Hhal may prevert inultivalert ceactions. It
stould ke noted that multivalens reacticns borween
antiboy anc antipen might gve hidhisle rosponss
curve, whieh reforred 1o “Hack” effect wlich hzs
ascendting and descending phases al law snd high
anligen concentration =

Effect of pH ¢n the Binding

Fipuers {3) shows the clleet of pl7 on (B T%),
Al stwdicdl groups show the bell-slope - curve.
Although there 5 2 smul: difference in opizoum pH
petween dhewr proups, it @8 considerzd to b
sigmiticanl angl this diferene: may be due w
presoee ul isemess oF SA123 a0 the sile of o oin
Cie, i, GIT a] GIZY Onothe other hand, this
effect may include protonation-deprotonation
processes occurring in the active site environment
of this molecule. The optimum pH of binding is the
Rtl at which the two proteins (CAI25 and
“I-niCA125  antibody) are in  the right
complementarity to each other. The change in pH
will change the jenizaton state of the amine acid
residues till reach to opfimum jonization stae of
binding at which each negative charge on one of
them will face a positive charge on the other to

have maximum binding™
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Figure (3). The effect of pH on the binding of
CA125 to its 'l-anti CA 125 antibody in breast
tumor homogenates, A) GI, B) GIL, C) GIIL (AN
other details are explained in the text).

Time Course of the Rinding of CA123 o
L AntiCAI2S Antibody in Breast Tumor
Homogenaies

Figure (4} shows the time course of binding of
CA125 1o "l-anti CA125 antibody. The process
seems to be time and temperature dependent. In all
the studied groups, the binding was increased when
the time of reaction was Ilpwered to 2 hrs. The
binding continue to decrsase when the time
increase from 2 hrs to 6 hre. The time of 2 hrs has
been considered to be the optimum time for binding
and it was agreed with thal found by Masuho'™, The
optimum temperature was 3°C whereas the binding
wias decieased when the temperature increased to
45°C. The results revesl that the (CA125/'%1.
antiCA125  antibody) complex formation s
sensitive  to  temperature.  The increase  in
temperature may affect the binding gite in CA 123
or "l-anti CA 125 antibody or due to destruction of
the binding forces of the complex. These resulis
were agreed with that published previously '™, The
time course behavior was identical in all groups.
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Figure (4). Time course of binding af CAT2S Ha
ils "t © a3 aulibwady in broast tumine
homagenates, A) Gl By GILL O GLLL

F.fleai nf Dhifferent Halides an the Binding of
CALZE with " 1-AnH CA Aniihide

Ldigivzion " founs that chaolropic ions
(SN U, B, CToand Foddivtuel, partenlarly the
three dirmesiona | stresue legd ng 2o the disnuption
i antitwche-antizen interacting surfaces.
The effect of 2alides on kindicg of A 1723 4o Iy
attibedly  in hroast mmer homeginpates  Was
exavined ag shown jn Uigwre {33 The Gndings is
sitmilar i Fdimicmon sudy G cwe aotbody-
Anling iberaetion, wited it tum sthstandate the
abeve explanation, whers lhe 57 T% duovreases wilh
“he o sk i all aludled o s,
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Figure {5). The effect af hatides ins (0.3 M) on
the binding of £ AL2S sutigen toits ' L-anti
CA125 antibody in breas! (wmor homngenates,
A G, By CTLL ) GITIL

Elfeci of Molarity an the Binding of CA125 with
P _aAntiCA123 Antibody

Thiz experiment wuy designed 1o study Lhe
procacity meedium that mey afivel the nclive site of
hirding, The change of the epvinenment arcanc ke
atino acid residuss in a1 prolein may charge the
position of polar residies 1o be @ sucface cr buried
inside he orowsin according to poladty ol e
madiam. Accordingly cthe chanze in the potas 'ty of
thz Tediom may allvel the erceat of 2inding, The
results shony thet the ercase moohann? 8 (L
docrease nopolarily madicm) led 1o aa nersese
bind:ig vercens (Fizure € The format’on (CA125)
PO A 125 ant:holdy) complax assnciated with
Gic syuaszing water molzcules frem binding: sics
that will lea:d o Sainjné vy, Thz change ol the
micioenvironmant  netwesa the twe zorlaoes
(CALZS ard FlartiCAIZE antibods) i close
appesitinn decreases tha local diglectrie constan
ard enhanzing the tightress of alecinastatic ar inne
Lind:ag ',
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