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Abstract

Lectins are glycoproteins of non-immunegoriwhich have a wide range of application in matfeld. In
this study, a novel strair\cinetobacter baumannii S, gave the highest production level of lectin by m&copic
glass slide and microtiter plate methods and fotlnad lectin agglutinated non-specifically red blooglls of
human type A B, AB" and O also the blood group 'Owas the best among the other blood groups.
Purification of the lectin was achieved by35% sation ammonium sulfate followed by affinity ion-dxange
chromatography on DEAE -cellulose column and dehfion chromatography Sephadex G-75 column \aith
yield of 36% and a purification fold of 4.66.Thimdy showed that the purified lectin has a cytat@ffects on
cancer cell (Hep-2) as could be seen from theeotff on inhibition percentage and the significaffexences
(p<0.05) which was observed by increasing the itibib percentage as the concentration and time were
increased. The higher level of inhibition(64%) weaktained at concentration56&@Fml after 72hour of
exposure and when the concentration was increaseel timan56.25g/ml, the inhibition rate was decreased.

Introduction

Acinetobacter species are aerobic gram-negative cocco-baciliquitous, free living organisms(1). The
most predominant position of infection is the reafuiry tract. However, infection in the blood, wnip tract and
other sites has also been described{@netobacter prefer moist environment and therefore it was isaldrom
from soil, water, food and sewage. They are usuahysidered to be opportunistic pathogens, antandcent
years have been reported to cause a humber ofealstbiof nosocomial infections in hospitalized patidike
septicaemia, pneumonia, wound sepsis, endocardigsingitis and urinary tract infection (UTI)(3)n lthe
hospital environmentAcinetobacter baumannii can colonize the respiratory, urinary, gastroiines tract and
wounds of the patients and can cause infections bimn, trauma, mechanically ventilated and
immunocompromised patients. It shows a specialilgetibn for the ICU(2).The colonization @fcinetobacter
baumannii to different host tissues determined with adhe$éwtors .The bacterial strain has lost an adhssio
factors loss their ability to survive, these vinde factor called lectins that can recognize flyeagonjugates
that were found on other cells (4).

Lectin was originally called hemagglutiran agglutinin due to its ability to agglutinate lmiman as well
as animal erythrocytes. Lectins and hemagglutiaiesa heterogeneous group of proteins or glycem®tof
non-immune origin which have at least one non-gttadomain that exhibits reversible binding to cfie
monosaccharides or oligosaccharides(5). Theseipsodge ubiquitous in nature, and occur in animgliants,
bacteria, viruses, and fungi(6). Lectins are usedoals for identifying and mapping sugars on ceiltfaces
because of its agglutinating property and theilitstio bind glycoconjugates(7). As a result foeithchemical
properties, they have become a useful tool in sg¢vields such as immunology, cell biology, molegubiology,
membrane structure, pharmacology, cancer reseelioltal chemistry and genetic engineering. So thataim
of present study to screen the lectin productibiyyAcinetobacter baumannii in addition to purification and
investigation the cytotoxic effects of lectin obility of cancer cell line(Hep-2).

Material And M ethods
Sample collection

Forty samples of sputum were collected fdifferent patients suffering from respiratory tradections.
Bacteriological analysis

The collected samples were transportechéoldboratory. One loopfull of each samples wasak&d on
blood agar and MacConkeys agar, then incubated & &r 18-24 h. The pure culture isolates weraniified
to species level by doing some biochemical charaettion such as a negative oxidase test, posititalase test
inability to motile coccobacilli(8).Acinetobacter baumannii isolate was confirmed by using APl 20E
biochemical kit and the Vitek 2 system by usingekitGNI card (bio Mérieux, France) according to the
manufacturer's instructions.

Lectin production
1-Semi-quantitative analysis

The semi-quantitative screening was donemacroscopic glass slide as following: twenty- fiy of
bacterial suspension at dilution1@as mixed with 25l of 0.02M Phosphate Buffer Saline (PBS) pH 7.2 on
glass slide, then 2@ of blood suspension for human erythrocytes typ&sB*, AB* and O at a concentration
of 3%, blending the mixture well by wooden chogsti@and then moved the glass slide and gently exanin
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near the light source to note agglutination. Aglatination within 5 minutes refer to positive réstrhe control
was PBS with blood instead of bacterial suspenS8jon(
2- Quantitative hemagglutination assay

The quantitative screening was done in ntilgnoplate as following: a serial two-fold diluticof bacterial
suspension or lectin solution (5@ in microtiter U-plates with 0.02M Phosphate BarffSaline (PBS) pH 7.2
was mixed with the same volume of a 3% suspenditiuiman erythrocytes in the same buffer and incdbat
37°C for 2 hours. The activity was expressed asdgghutination units (H.U.). One H. U. was definexithe
inverse of the highest dilution still capable ofisig agglutination(10).

Estimation of protein content

The protein content of lectin was determibgdusing the method of (11) and using bovine sealbmmin
as a standard.
Extraction of lectin

The bacterial isolate was grown on Colatidra Factors Antigens medium (CFA) composed of the
following (g/L): gasamino acid,10;Yeast extract;M§S0,0.05; MnC},0.005 at 37C for 24 hour, then the
cells was harvested by centrifugation at 8000rpm 30 min, washed twice and re-suspended in 0.02M
Phosphate Buffer Saline (PBS) pH 7.2. Cells weseugited by glass beads for 50 min at 4°C using/ttex.
Residual whole cells and cell membrane fragment® wemoved by centrifugation 8000 rpm for 20 miheT
hemagglutination activity of lectin and protein centration were measured for the resulting cruieegeract.
Purification of lectin

The crude cell extract was fractionated weithmonium sulfate at concentrations 20-60% saturatial the
precipitate obtained after centrifugation at 80pénrfor 30 min was suspended in 0.02M PhosphateeBuff
Saline (PBS) pH 7.0 and the hemagglutination agtaund protein concentration were measured.

The dialysed protein was applied to a DEAE -ceelcolumn (2.5x20cm) previously equilibrated witie t
same buffer. The protein was washed with the saufferband eluted with a salt gradient containing-0.5M
NaCl. The hemagglutination activity for each fraotiwas assayed as described above. The fracti@s th
revealed significant peak of activity were mixeddther and applied to a Sephadex G-75 column (2®B0c
previously equilibrated with the same buffer. Eatiwas performed with the same buffer, the fractitimt
revealed the protein and hemagglutination activitthe same peak were mixed and used for furthuglyst

Cell line growth and cytotoxicity assay

The cytotoxic effect was tested for purifiettin on growth of cancer cell line Hep-2 (Humamyhx
epidermoid carcinoma) and Rat embryo fibroblast KRvhich were provided by the center Biotechnology
research center of Al-Nahraine University. All dtdus were prepared at the same and cultured ssseee
studiedin vitro under optimum conditions. The growth media usedissue culture technique used in tissue
culture technique was MEM (Minimum Essential Mediahich contains fetal calf serum (10%) to form a
confluent monolyer, then subcultured to discard pinevious growth medium and the cells washed with
sterilized phosphate buffer solution (PBS) then @43of trypsin versene solution was added for 3i6 wmith
stirring. The trypsin- versene solution was disedrdnd the cells were incubated at 37°C until #pausation of
the cells from the ground flask.

In cytotxicity assay, the cell line Hep-Zasvtreated with lectin using four concentration8.12,56.25,
112.5 and 225g/ml) .Immediately 25 ml of trypsin-versene solugowvas added into culture bottle and 20 ml of
culture medium which contains 10% of serum to mtevihe suspended cells, mixed very well and 0.2vad
added to each microtiter. The plates were incubate?ir°C for 24 hour to form monolayer, then thevipus
culture medium which presents in to the plates giasarded . 0.2 ml of the lectin under study wadeadand
repeated as negative control (cancer cell line RPleyth buffer solutions) and incubated at 37°C 2448 and
72 hour. The culture medium was discarded from atiter plates, then 0.2 ml of crystal violet satutiwas
added to wells and the plates were incubated fom0at 37°C. The plates were washed gently wishilidid
water and left to dry. At the end of assay theqdatere examined by ELISA reader at 492nm. Onlglgiaells
able to take the stain while the dead cells weteTiee inhibition percentage was measured accoraifi) and
as follows:

Inhibition percentage % =(( Absorbance of negateatrol — Absorbance of test)/ Absorbance of negati
control )x 100
Statistical analysis

The experiments data were analyzed usingstital software SPSS version 16, significant etiéihces
between control and sample means were assessegatsdent’s T-test and P value$.05 were considered
significant.

Results And Discussion
I solation of Acinetobacter baumannii

Five (12.5%Acinetobacter baumannii isolates were obtainealt of 40 samples of sputurAcinetobacter

baumannii was isolated from respiratory tract infections (spujimhigh isolation rate (13). A low number of
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Acinetobacter belonging to other groups such as blood and utinis, revealed that they also related with
different disease, but less frequently than issldtem sputum(14).Most nosocomial infections sushugnary
tract, respiratory tract, wound and blood infectiare related witti\cinetobacter spp.(15). (16) reported that
among all nosocomial bacterial isolatégjnetobacter sp. was found at isolation rate of 18%. The ability
colonize the animate equipments in the hospital p@sistent on these surfaces for several morihs(d
contrast, (17) found that the isolation percentafeAcinetobacter baumannii about 48% from sputum
specimens.
lectin production
1-Semi-quantitative analysis

The results revealed that human erythrodjkesA®, B",AB* and O gave hemagglutination activities with
all Acinetobacter baumannii isolates and the isolatéAcinetobacter baumannii S, showed higher
hemagglutination level ( + + + + +) with*®lood group (table-1). Blood group” @und the best among the
other blood groups, then"Blood group,in additiorhlood groups A and AB" gave hemagglutination in the
lowest level.
2- Quantitative analysis

The hemagglutination activities in microtifgate were revealed in all bacterial isolates Adishetobacter
baumannii S, showed highehemagglutination value against ®lood group then Bblood group in the second
rank, in contrast, while the remaining blood geuhowed lower values(table-1),therefore; theseltses
demonstrate that hemagglutination activity was tood-type specific. The Tblood group revealed higher
ability of hemagglutination with bacteriasolates ofAcinetobacter baumannii (18), the pili that found in
Acinetobacter baumannii have an ability to hemagglutinate the blood groyme O(19). Lectins produced by
Artocarpus camansi and Mycobacterium smegmatis showed high ability to agglutinate different human
erythrocytes besides to animals erythrocytes(20,21)

Table-1: Hemagglutination activity for Acinetobacter baumannii isolates by microscopic glass dide and
microtiter plate methods

Degr ee of hemagglutination for Titer of hemagglutination for | blood group type O*
Isolate | Human erythrocytes Human RBCs
No. A" B* AB* o* A" B* AB" | O" Conc. of Specific
Protein activity
(mg/ml) (U/ml)
AS, ++ ++ + + +++ 16 32 8 32 5.23 6.11
AS, ++ +++ + +++++ 8 32 8 64 6.65 9.62
AS; + + +++ + + ++++ 16 32 16 64 6.33 10.11
AS, +++ ++++ ++ t++++ 32 64 16 128 9.12 14.03
AS ++ ++ + ++++ 8 16 8 64 5.26 12.16

Extraction and purification of lectin

The glass beads was used to extract ohlactil found that the hemagglutination activityediso 512U/ml
with specific activity(162.53 U/mg ). The disruptiavith glass beads is preferable method when im®oteery
sensitive and easily lose their activity and whdmigh protein concentration is needed. Small beadthe most
effective for bacterial disruption. Typically 100muzirconium or silica beads are the most effectioe
disrupting bacteria and provision of high yieldsaofalytes. If proteins or cellular components areght the
bead beating and sonication are both proven atteengechniques to disrupt bacteria(22).

The purification procedure of lectin includiwiee steps started with ammonium sulfate satmdtom 20 to
60%, followed by ion exchange chromatography byABEeellulose column and gel filtration chromatodngip
by sephadex G-75 column. An ammonium sulfate foaetiion revealed that 35% saturation led to irszehe
specific activity to 208.13 U/mg. Ammonium sulfates chosen as precipitating agent in this studytduits
high solubility in water and produces high ionicesigth. Increase in ionic strength decreases tbéeipr
solubility(23). Desalting was done by using theldiss with phosphate buffer saline and the dialysiss
performed in the cold condition to prevent possiblEnaturation of the protein. this step led to reeno
ammonium sulfate from the sample. After dialysepstthe sample was applied to DEAE -cellulose colum
gradient concentrations of NaCl from 0.1 to 0.58revused in elution process and led to appeardeaks of
proteins and only third peak showed hemagglutimagictivity(figure-1) in this step 44% the yield lettin and
3.18 a purification fold. The collected fractionasMoaded on sephadex G-75. The eluted fractiopsaspd two
different peaks of protein and the hemagglutina#iotivity was found in the second protein peakufeg2). The
lectin was purified with a yield of 36% and 4.6@wification fold(table-2).
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Figure (1): on exchange chromatography on DEAE -cellulose column for Purification of Acinetobacter
baumannii lectin. (A)lectin activity, (m)concentration of protein.
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Figure (2): Gel filtration chromatography on sephadex G-75 column on sephadex G-75 for Purification of

Acinetobacter baumannii lectin. (A)lectin activity, (m)concentration of protein.

Table (2) : Stepsof lectin purification from Acinetobacter baumannii.

Purification step Size | Hemagglutination Protein Specific Total Purification Yield
(ml) activity (U/ml) conc. activity activity | fold (%)
(mg/ml) (U/ mg)
Crude extract 50 512 3.15 162.53 25600 1 100
(NH),SOprecipitation 24 512 2.46 208.13 12288 1.28 48
DEAE -Sephadex 11 1024 1.98 517.17 11264 3.18 44
Sephadex G-75 9 1024 1.35 758.51 9216 4.66 36

The cholera lectin was purified frofibrio cholerae strain CA401 with a yield of 6% by ammonium sudfat
precipitation followed by gel filtration, and iseetric focusing (24). a novel lectin from the seefiSophora

alopecuroides, was purified by ion-exchange chrography on (DEAE)- and (CM)-Sepharose columns,
followed by gel filtration on a Sephadex 75 10/3B0I0(25).
Cell line growth and cytotoxicity assay

Thein vitro growth inhibitory effects of purified lectin wassayed for four concentrations (28.12,56.25,
112.5 and 22&g/ml) against tumor cell line (Hep-2) and normall dme (REF). The results revealed a
significant (0.05) increasing inhibition rate of Hep-2 cultureells as compared to control cultures, ranging

from 10% to 20%, 15% to 20% and 33-64% at concé&atrairanged from 28.12 to 56,&Fml at 24h ,48h and
72h of exposure time, respectively. When the cotmagan was increased more than5@@5nl, the inhibition
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rate was decreased to 15,22 and45% at concent22ipig/ml at 24,48 and 72h of exposure time, respegtivel
as shown in figure(3).The highest rate of inhibitiwas 64% at concentration 56,28ml after 72hour of
exposure. According to these results we can coechhat the inhibition rate was concentration andeti
dependent on cancer cell (Hep-2). This can bebated to sensitivity of Hep-2 cell and may be daehe
variation in the cytotoxic activity of lectin acating to different time of exposure.

Lectins lead to apoptosis in different @mcell lines by the apoptotic factors that workdifferent
apoptotic pathways including activation of differazaspases such as caspase-3 that plays a ceaérah
apoptosis where It interacts with caspase-8 angasas9. Apoptosis can be mediated by death reseptor
initiated by lectins. FAS receptor is the receptath which lectins often interact. The sequestmatiof
cytochrome c in mitochondria was interrupted. Chitome c release was observed and finally, mitoctiahd
membrane depolarization was detected(26,27). Thigyatdf inhibition or enhancing apoptosis by lettiepends
on several factors such as; protein concentratioth eoncerted action of protein and cell type(283.Th
differences in Hep-2 response toward differenttmeats might indicate the presence or absence exfifgp
cellular receptors in each type of cell lines, makihe cells interacts at same concentration fierifit manners.
Moreover the metabolic pathways in response to gacttiment differed from one line to another(Z¥phora
alopecuroides lectin (SAL) had cytotoxic activity for human céral cancer cells (HeLa)(anticancer). The lectin
purified Schizophyllum commune was shown to be ycaprotein with cytotoxic activity against human
epidermoid carcinoma (KB) and human cervical cancia (HeLa)(30).
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Figure-(3): The cytotoxic effects of purified lectin from Acinetobacter baumannii on Hep-2cell linein vitro
during different exposure times
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