Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2016, Vol.2, No.3: 11-26.

Physiological study for extracted surface layer fron Aeromonas
hydrophila isolated from diarrhea

Lobna Adil Al-Noorit  Wejdan R. Taj Aldeen' Frial Gemeel Abd

1Department of Biology, College of Science, Uniitgref Babylon,Irag.
Corresponding author: loubna_adil@yahoo.com.

To cite this article:

Al-Noori ,L.A.; Taj Aldeen ,W.R.;Abd, F. G. Physiological study éxtracted surface layer from Aeromonas hydropstaated from
diarrheaMesop. environ. j., 2016, Vol. 2, No.3, pp. 11-26.

Received Date2/2/2016 Accepted Datel5/3/2016 Publishing Date:15/5/2016

This work is licensed underGreative Commons Attribution-NonCommercial-NoDetivas 4.0
International License.

@IS0 RSAD

Abstract:

A total of 349 stool samples were cdlelcfrom the patients with diarrhea during the eéfrom December 2014 to
May 2015,the results show that there were 11(3.1p&&jtive isolates of\eromonas hydrophila, these isolates were
identified by cultural method ,biochemical testdl @onfirmed by API 20E and Vitek 2 system.Tryptosg sgar that
contained Congo red stain was used to detdgidrophila isolates that produced surface layer protein y8#lgeight (8)
isolates was given positive result on this medibe B-layer protein was extracted by two methodsliuso Dodecyl
Sulphate (SDS 0.05%) solution was given signifigahtgher protein concentration in compared witlCLbM solution.
Then it was precipitated by two methods also, ammmnper sulfate 80% was given significantly highmotein
concentration in compared with acetone Con.95B& molecular weight of S-layer protein was detaediby SDS-PAGE
and the result reveal that it was 52 KDae physiological factors that affecting on thedarction of S-layer protein from
A.hydrophila was investigated by incubate the inoculated pcdo media at different degree of temperature, pH,
incubation period ,at the ordinary and shackingiirator, and by add (Glycine, Tyrosine ,Lysine ,Ada&) in two Con.
0.5mg/L and 1mg/L. The result show that all thesetdr affecting on the production of S-layer protand the highest
protein concentration was obtained at temperatdré€c3pH 7, after incubation period 24 hrs., atckh®y incubator, by

add1lmg/L of glycine.

Keywords: Aeromonas hydrophila ,Surface layer protein, Physiological factors.

Introduction

Aeromonas spp. are Gram negative ,short rod shape ,facultathzebes resistance to O/129 vibrio static and non-
spore forming They are generally motile by polag#élla recently assigned family Aeromonadacea®,3JlAeromonas
spp. are pathogenic to fish, amphibians and also hsrf@rirhey are ubiquitous microorganisms found athbaquatic and

environmental habitats such as estuary sedimeat wsger , sea grass, sea food, and drinking wa@@#&romonas
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infections are typically acquired through two raytimgestion of contaminated water or food witts thacteria, or through
contact of the organisms with a break in the skilpAeromonas hydrophila is one species of the generomonas that
received increasing attention as opportunistic @g¢hs and enterotoxigenic pathogens ,because abdisciation with
human diseases , aquatic and terrestrial animédstions [8,9]. Isolation oA. hydrophila from water and food sources
like fish, and the increasing resistance of thigaoism to antibiotics and chlorination in wateggants a significant threat
to public health [10].Pathogenicity @ hydrophila infection is complex and multi-factorial [11]antkiattributed to a
multiple virulence factors, including cell strucaiir lipopolysaccharide (LPS), outer membrane [pnstéOMPSs), pili and
flagella, type Il secretion system(T3SS) actsdiseaion structures and extracellular factors sschxa-toxin, aerolysins,
heamolysins, enterotoxin and sidro-phore that seeptay an important role in pathogenesis [12,18f& e array protein
or S-layer are monomolecular arrays made up ohglesiprotein species and represent the simplestdyionembrane
developed during evaluation. S-layer composed tliteromost layer of the cell envelope of prokaryddéecchea and
bacteria) [14].

A. hydrophila and A .salmonicida can cause disease in salmonids in freshwater amthenenvironments. Typical
strains of both species are responsible for furlosis; a fatal disease of these fishes, the S-layessential for virulence
of both organisms, a crude acid-extract of an ®#a@fA. hydrophila strain has been used for immunizing channel catfish
When immunization was performed with the S-layart@in-containing extract emulsified in Freund'somplete adjuvant
(FIA) ,catfish were protected against this bactéyasubsequent experimental challenge with the hogoois virulent
bacteria was considered a good vaccine candidatube of its surface location and its immunologicaberties[15,16]S-
Layer protein ofA. hydrophila used as a vaccine in Nile tilapi®rgochromis niloticus) fish against the pathogenit

hydrophila ,the vaccine reduced the probability of deathhefitaccinated fish when compared to unvaccinatép [1
Materials and Methods

Collect of stool samples

A total of (348) stool samples were collected betw®ecember 2014 and May 2015 from patient whorfesn§
from diarrhea. before starting their antibiotic rdq@y, samples were collected from Babylon hosgdalmaternity and

pediatrics.

Isolation and identification of A. hydrophila

One gram of each sample was briefly eifiedsin 3ml of sterile 0.85%(w/v) saline and votés for 30sec.Organ
debris was allowed to settle down for 5 min .theagles were put it in alkaline peptone water ( pE8d) sub cultured after
incubation at 37C for 6 h. onto to macConkey agargmonas agar at 37C for 24hrs.[18;19].The strains firshiifeed as
Aeromonas spp. According to colony morphology on MacConkggaraBlood agar;Thio sulphate citrate bile salt sucrose
agar (TCBS) agar anleromonas agar(AlA) , and by microscopic morphology(Gramisfand by chemical tests (Oxidase
,Catalaselndole, Methyl red, Vogas- Proskure , Citrate méition, Gelatin liquefaction, kligler iron and Useatest)and by
String test ,Lysine decarboxylase ,Arginine decaytase, Ornithine decarboxylation for differentiitérom Vibrio

cholera and the diagnostic of these strains confirmed biy2®& and Vitic 2 system ( Biomerieux, france).
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Detection the presence of S-layer iA.hydrophila isolates

This test was performed by inoculatingptose soy agar that contained Congo red stainAvitlydrophila isolates

by streaking method, and then it was incubated@ &€ 3or 24 hours[20,21].
Extraction of S-layer protein

In this study S-layer protein was extedctromA. hydrophila isolates by two methods, and then it was compared

between methods according to protein concentratianwas measured by Bradford method [17,22].
First method: extracted of S-layer protein by SDS ®5%

In this method S-layer protein was extracted adogrdo the modified method of [23,24,28]hydrophila was
reactivated, then 1ml of bacterial suspension veaed to tryptose soy broth and incubated at37°@4brs.The bacterial
cells was collected by centrifuge at 6000 rpm forndin. The pellet of cells was suspended by phdspbaffer solution
pH7 and washed 3 times by centrifuge at 6000 rpmiBomin. Then the pellet was suspended by 5 ml 8[05% solution
and incubated for 10 min at 37°c .Then the badtstiapension was centrifuged at 12000 rpm for 16 ati 4°c ,the

supernatant represent the crude extraction(CEused and kept in refrigerator at 4°c .
Second method: extracted of S-layer protein by littum chloride 5M

In this method S-layer protein was exwedcaccording to the modified method of[26].The sasteps of the first
method was performed but in the second method elepellet was suspended by lithium chloride 5Meafivashed the
bacterial cells, then the bacterial suspensionin@gated at shacking incubator at 200 rpm for.atB7°c.after that it was

centrifuged at 12000 rpm forl5 min at 4°c, the so@@nt was used and kept in refrigerator at 4°c .
Precipitation of S-layer protein

In this study two methods has been usgutdcipitate S-layer protein from crud extract{@ie) and it has been

compared between methods. the S-layer protein @as measured by Bradford method [17,22].
First method: Precipitation by ammonium per sulfatewith Saturation ratio 80%

This method was done according to metifd@7]Ammonium per sulfate (51.6 g) was graduatided to (100 mL)
of crud extraction (CE) of S-layer protein with tiomous mixing by magnetic stirrer at 150 rpm f@ rhin at 4°C.The
solution was centrifuged at 10000 rpm for 15 mie supernatant was removed and the sediment (&{agtein) was

used. Phosphate buffer saline (5ml) was addedetegdiment (S-layer protein),then it was kept frigerator at 4°C .
Second method: Precipitation by absolute acetone thiCon.95%

This method was performed according to [28]Acet(@%0) was cooled to -20°C.The crud extract (CE) pased
into sterile test tube. Cooled acetone (95%) waeddo the crud extract (CE) in percentage (2: 1y &f Cooled acetone
(95%) to 2 ml of the crud extract (CE).The solutiwas centrifuged at 10000 rpm for 15 min at 4°@, shpernatant was
removed and the sediment (S-layer protein) was.uBhdsphate buffer saline (5ml) was added to tdarsemt (S-layer

protein), then it was kept in refrigerator at 4°C .
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SDS- Poly acrylamide gel electrophoresis (SDS-PAGEJ S-layer protein

This assay was performed according tonie¢hod[29]to determine the molecular weight ofagel protein. The
proteins were visualized in 15% polyacrylamidegi&h denaturing conditions (SDS-PAGE) .After pregtam of the gel,
the protein extracts 50 were added to a mix containing B0of sample buffer and heated in a water bath atCdor 5
min before being applied in the gels. After elephoresis, the gels were stained with Coomassie Bldleand the protein
standards were registered in an image-capturingisys

Effect of the physiological factors on the productin of S-layer protein

Three isolates @& hydrophila bacteria (second , fifth, and eighth isolates)teen chosen to study the effect of five
physiological factors on the production of S-lapeotein. In this experiment S-layer protein hasrbegtracted by first
method (0.05% SDS solution) [23,24,25] and it wiae @recipitated by the first method (Ammonium atéf80%) [27].

The physiological factors were investigh by inoculate the production media(tryptose &ogth) with A
hydrophila isolate and incubated at different degree of teatpee (5, 10, 15, 20, 25, 30, 37, 40, 45 and 50)°c,
pH(1,4,7,10), incubation period (4,8,12,16,20,24328 30) hrs., at the ordinary and shacking inarbhatnd by add four
type of amino acid (Glycine, Tyrosine ,Lysine ,Alla) in two Con. 0.5mg/L and 1mg/L.

Statically analysis

Data were processed and analyzed by #sioga one way, and the Least Significant Diffee(cSD) to determine
the significant difference between the differerdtéa in the tests by using the using statisticalgpam SPSS 19 and the

results were expressed as(Mean+S.D).P-Values b&l@svwere considered to be statistically signiftcan

Results and Discussion
Isolation of A. hydrophila

Out of three hundred forty nine (349)astsamples analyzed,11(3.15%) samples were podiivé. hydrophila
bacteria as show in the Tablel. This result islaino the result that obtained from the local gf@d]that reported 2.7%

(13 isolates) oA\. hydrophila from 479 stool samples in Babylon province .

Table 1.Percentage oA hydrophilaisolates from stool samples.

Bacterial type NO. of samples Percentage
A. hydrophila 11 3.15%
Other type of bacteria 338 96.84%
Total 349 100%

However ,the result of this study revealed #hatydrophila infected children from 1-6 years old more thareoth

agesin this study and having 3.84%(6 isolates) ft&® stool samples as show in the Table 2., tlsisltrés similar to the
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finding of the local study [31] that reported 4.08%2 isolates) from 294 stool samples from 1 mdaté years old in AL-

Samawa province.

Table 2.Percentage oA. hydrophila isolates according to the age group.

Categories of patient| NO. of stool samples  N@. hydrophila isolates | Percentage
1-6 years 156 6 3.84%
7-12 years 109 3 2.75%
13-18 years 84 2 2.38%
Total 349 11 3.15%

Identification of A.hydrophila

The colonies dA. hydrophila that was grown on culture media appeared 1-3mdiaimeter as with[32]The positive
isolates forA. hydrophila revealed pale ,non -lactose fermenters, smatinbe$ on the MacConkey agar because it is un
capable to ferment lactose sugar and it was sti@m@oth ,rounded, conveshemolysis colonies on blood agar .and
yellow- shine color on TCBS agar due to their &pitio ferment sucrose sugar ,the results agreeld atiter studies
[13,33]Aeromonas agar with ampicillin supplement was also usedyéas appeared in dark green color, opaque with dark
center this is agree with [3].The microscopicabkamination was exhibiteGram negative rod bacteria, that was appeared
singly, in pairs, or even as short chains on g#lisie this agreed with [32].The biochemical tasted to confirmed the
initial diagnosis ofA.hydrophila as show Table 3. the positive isolateg\ofiydrophila were given appositive result of each
oxidase, catalase, indole, methyl red, vogues kpr@s, citrate utilization and gelatin liquefactimsts . It had the ability
to ferment glucose on kligler iron agar (Alk/Acidi. the top of the slant agar, the red color (Alk@) was appeared while
in the bottom of the slant agar, the yellow colacidic) was appeared with no H2S production . I \gaven a negative

result for urease test ,this is agreed with [34].

Table 3.Biochemical tests oA. hydrophila isolates

No. Type of test Result
1 oxidase test +
2 Catalase test +
3 Indole test +
4 Methyl red test +
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5 Vogues —Proskauer test +

6 Citrate Utilization test +

7 gelatin liquefaction test +

8 kligler iron agar test Alk/Acid
9 Urease test -

String test was done to distinguish®dhydrophila which wasnegative to this test frow. cholera which was
positive to this test. amino acid utilization testis also performed, In this teét hydrophila was given a positive result to
lysine decarboxylase and arginine decarboxylaseaandgative result to ornithine decarboxylase, tegilt was agreed
with[35]as show in the Table 4. APl 20E and Viteystem was also used to confirm the identificatbbA. hydrophila

isolates.

Table 4.Differentiate betweeA. hydrophila andV. cholera via string test and amino acid utilization test

No. Type of test A. hydrophila V. cholera
1 String test - +
2 Lysine decarboxylase + +
3 Arginine decarboxylase + -
4 | Ornithine decarboxylase - +

Detection the presence of S-layers iA. hydrophila isolates

Out of eleven(11) isolatesAfhydrophila, eight(8)isolates was revealed a positive resauthis test. the isolates that
produce S-layers protein was given a dark red éesoror the same color of the medium as in the réidu,while the
isolates that was not produce S-layers was givéarless or light orange colonies, This is agreéhwither study that also
used Congo red agar (CRA) as a differential mediiate fish pathogeA. salmonicida and it had improved that the S-
layers protein absorb Congo red stain therefor itodates that have S-layers appear in dark redn@soon the
medium[20,36].
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Fig.1: S-layers inA. hydrophila appeared as dark red isolates on tryptose sotlzaacontains Congo red
Extraction of S-layer protein from A.hydrophila

The first method (SDS 0.05%) was giveghhprotein concentration for al. hydrophila isolates with mean value
769.07+41.43ug/ml in compare with the second meffitdum chloride,5M) that was given protein cont&tion with
mean value 498.53+40.48 ug/ml. Based on determimetin concentration and statically analysis tiseeesignificant
difference at(R0.05) between these two methods. Isolate\.ofiydrophila was produce different amount of protein
concentration ,the fifth (5) isolate was given thighest protein concentration, it was given 82&pi@nd 549.42 pg/ml.
while the seventh(7) isolate was given the lowestgin concentration ,it was given 713.71 pg/ml 4d@.28 pg/ml. in

The first method (SDS 0.05%) and the second metiithdim chloride,5M) respectively as show in thigire 2.

LS.0(0.08)=13.9

1000

756.57 742.28 770.85 71371 19942

Crud extract con.pg/ml
[Se]
(=]
=

1 ? 3 1 5 6 7 ]
Aeromanas hydrophilaisolatas

0 First method:SDS 0.05% W Second method:Lithium chloride 5M

Fig.2:Concentration of crud extract for S-Layer protéiohydrophila isolates in two methods

The S-layer protein if\. hydrophila bacteria is composed of protein subunits that atan to the underlying cell
wall through the hydrogen bonds that are imporitastabilizing the layer with other cell wall compents , S-layer protein
can be extracted from the cell surface by diffed@micals at a concentration capable of disrugtiigpnds [37]. Both of
Sodium Dodecyl Sulphate (SDS 0.05%) solution atiniuiin chloride (LiCl,5M) solution that used in ostudy considered
as a hydrogen —bond breaking agent [24,38]thakkiteahydrogen bonds and affecting the stabilitysdayer protein by
wreaking the hydrophobic interaction.
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Precipitation of S-Layer protein

The first method(ammonium per sulfate §@%&s given a high protein concentration for Alydrophila isolates
with mean value 625.5+39.83ug/ml in compare witle tbecond method (acetone 95%) that was given protei
concentration with mean value 371.23+58.93ug/misdBlaon determined protein concentration and stitiemalysis
there’s a significant difference at(@.05) between these two methods. Isolated\.dfiydrophila was different in their
production of s-layer proteins .The second fiftid aighth isolates was given a high level of protedncentration in
compare with other isolates ,in the first methodtamium per sulfate (0.05%) it was given 670.858 éfd 656.57ug/ml
respectively. hile in the second method(acetone)95%was given 428.1, 435.14and 413.72ug/ml retpely as show in
the Figure 3.

L.5.D(0.05)=38.4
800 1
670.85 678.2 656.57
600 | 586,57 61371 570,85 6281 59942

400 4

200 A

S-layer Protein con.pg/ml

Aeromonas hydrophilaisolates

W First method:ammonium persulfat 80% W Second method:aceton 95%

Fig.3:S-layer protein concentration &. hydrophila isolates in two methods.

According to the result that the S-lagestein concentration that obtained by the firstirod were higher than the
second method, therefore ammonium per sulfate %)0bas preferred in the precipitation of S-layeotpin in this

study.In addition other study precipitated S-layestein from the crude extraction by ammonium pafase [17].

SDS-Polyacrylamide Gel Electrophoresis of S-layerrptein

The result revealed that the molecular Wwedf S-layer protein was 52KD as show in the Fégdir.It was detected in
comparison with the molecular weight of standarotgins in rang 10-180KD ,this result agree with fineling of other
studies that reported the molecular weight of SilgyroteinA. hydrophila was 52KD which also determined by SDS-
PAGE technique [17,39].
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Fig.4:SDS- PAGA gel(15%poly acrylamide)analysis of S-lagetein Lane 1:lader protein ,Lane 2:sample.

Effect of the physiological factors on the productin of S-layer protein
Temperature

The result revealed as show in the Figure 5 tlmhighest S-layer protein concentration was abthat 37°c with
mean value 679.42+3.79 pg/ml. While the lowest girotS-layer concentration was obtained at 45°c witdan value
52.76+3.57 ug/ml .Statically analysis show thatitimibation temperature has significantly effecttlo® production of S-
layer protein. The production of S-layer proteiasta direct relationship with the growth of baetdhat greatly affected
by the temperature degree of incubati@nhydrophila isolates that considered as a human pathogencanded diarrhea

illness in human classified as a mesophilic baatdr8].

= . L.5D{0.05)=7.783
3 1000
= 67942
< 57151
¢ 50 4 i 1313‘.'.':::'
= 315 El
£ 17855 16118
: -UWE ' :..:- 76
;E.- 1
&
Temperture °C

mimean of s4ayer protein Confor (2,5,8) isolates

Fig.5: Effect of incubation temperature on the produttid S-layer protein byA. hydrophila isolates.

The optimum rang of temperatures forgh@wth of.A. hydrophila was (20-37)°c [40,41] this rang of temperature
was appropriate for the enzymatic and metaboliviies of mesophilic bacteria and any increaseecrease from the
optimum temperatures will effected on the growkibacteria .Other study mention that the isolatas able to grow well
at 37 °c [42], as this result revealed that thénmoh rang for the production of S-layer was rantyeen (20-37)°c and the
highest S-layer protein concentration was obtaiae87°c.But the lowest S-layer protein concentratias obtained at
45°c,and there was no significant production atb@tause thA. hydrophila isolates was not able to grow at 50°c and the
thermal point ofA. hydrophila isolates from 40 to 50 °c [42].Other study mentilbat the high temperature cause loss of

virulence factor including S-layer protein[20].

www.bumej.com 19



Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2016, Vol.2, No.3: 11-26.

pH Value

The result revealed as show in the Eduthat the highest protein concentration waaiobd at pH7 with mean
value 682.76+2.19 pg/ml. while pH 10 with mean @ab89.90+3.62 pg/ml ,while the lowest protein Qeas obtained at
pH4 with mean value 307.04+2.19ug/ml .and there measignificant production at pH1.

L.5D(0.05)=4.460
1000 4 03

2./6
500 2.
307.04
U< Y . ,
N - AN
s 7 10

1

S-layerProtein con.pg/ml

pH
mmean of s-layer protein Con.for (2,5,8) isolates

Fig.6:Effect of pH level of production media on the protion of S-layer protein bg. hydrophila isolates.

The maximum growth @&f hydrophila occurred between pH 5.2 and 9.8 [43],and Allhydrophila isolates show
more or less similar growth at pH 7, 8, 9,while tbg number of cells at pH 5, 6, 10 was founddeskan pH 7, 8, 9
[44]in the present study the that the highest ®#lgyotein Con. was obtained at pH7 flowed byy&igrotein Con.at pH
10.0n the other hand the least level of pH forgtmwth of A. hydrophila isolates at the pH 4.5[45]. Therefore the lowest
S-layer protein Con .was obtained at pH 4,and tisene significant production of at pH1.

Incubation period

300 LSD(0.05)=13.80

662.76 62038

504.19

600 574.19

45133 2099

400

200

S-layer protein con.pg/mil

4 8 12 16 20 24 28 30

incubation periods in hour

1 mean of S-layer protein Con.of(2,5,8)isolates

Fig.7:Effect of incubation periods on the production di$er protein byA. hydrophila isolates.

Other study mention that the bacteriadpog the S-layer protein in the mid of the loggghand the end of the log
phase, and the concentration of S-layer proteithénmid of the log phase was lower than in the ehthe log phase
[46].In addition that there was some studies extichithe S-layer protein fromuhydrophila at different incubation period
at 18 hrs.[39]and at 24 hrs. [47]and at 48hrs[17].

www.bumej.com 20



Mesopotamia Environmental Journal ISSN 2410-2598
Mesop. environ. j. 2016, Vol.2, No.3: 11-26.

Aeration

The result revealed as show in the [g& that the S-layer protein concentration with mealue
863.71+7.14pg/ml that obtained after incubatiostatcking incubator was higher than S-layer proteimcentration with
mean value 656.57+14.28 pg/ml after incubation rainary incubator.A. hydrophila are gram-negative, facultative
anaerobic [1]. That grow under aerobic and un d@erobndition ,other study recorded that the maxiosl yield of A.
hydrophila bacteria and it is enzymatic activities increageder aerobic condition after incubation the prdidumcmedia at

shaking incubator [48].

L50.[0.05)=25.6

64778

48242
500

S-laser Protaein o m.jiggfml

Ordenary incuhator Shaker incubiator

Aeration factore
®man of 5Layer pratein Con,of | 2,5.8) isclates

Fig.8:Effect of Aeration on the production of S-layer f@ia byA. hydrophila isolates.
The component of the production media

In the present study four type of amin@dGlycine, Tyrosine ,Lysine ,Alanine) was addedhe production media
as a nitrogen source in two concentration 0.5mg#ll Bmg/L, in two experiments. In the first experithed.5mg/L of the
amino acid was added, the result revealed thahitite protein concentration was obtained after agldjiycine with mean
value 1158.95+10.90pg/ml flowed by(Tyrosine ,Lysin&lanine) with mean value (1138.95+12.48, 931.384&7
,700.7149.94) ug/ml, as show in the Figure 9.

L.S.D{0.05)=32. 9

E 1500

w

3

g q 1158.95 1138.95

2 1000 931.33

.g 700.71

£ 500

g

g

» U \
™\ N

Glycine Tyrosine Lysing Alanine

Amino acid Con.0.5mg/L
W mean of S layer protein Co.for(2,5,8) isalates

Fig.9:Effect of different amino acid with Con.0.5mg/L tire production of S-layer protein By hydrophilaisolates.

At the second experiment,1mg/L of theraoracid was added, the result revealed that tHegrigtein Con. Was also
obtained after adding glycine with mean value1318281g/ml flowed by(Tyrosine ,Lysine ,Alanine) withean value
(1229.90 £4.59,1100.85+5.14,774.19+9.73) pg/mktemv in the Figure 10.
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L.5.D(0.05)=13.89

1500
1318 1229.90

1000 1100.85
77419
500
0
~ ~

Glycine Tyrosine Lysine Alanine

S-Layer protein con.pg/ml

Amino acid 1mg/L

W mean of S-layer protein Co.for(2,5,8) isolates

Fig.10: Effect of different amino acid with Con.0.5mg/L tre production of S-layer protein By hydrophila isolates.

In the tow experiments glycine was gitka highest protein concentration followed by Tymes,Lysine ,Alanine.
and the concentration of S-layer protein was ireeeafter increase the concentration of amino awch f0.5mg/L to
1mg/L. Amino acid as a nitrogen source caused as&rén the growth of bacteria in the production iaeahd the result
showed significant increase in the concentratioS-tdyer protein after adding amino acid. The realslo showed that the
S-layer protein Con. was different according to tiyyge and concentration of amino acid, and the tfpemino acid has
significantly effect on the production of S-layeofein , because the nitrogen source have diffezffatt on the growth
stimulation of A. hydrophila and so their production [48]. Schar-Zammaretti][48ggested that S-layer protein is
preferentially expressed under different fermeatatnedia. Furthermore, it has been shown that e production is

changed with the change in medium (such as biteaicillin G)[50].
Conclusions

(1)A.hydrophila bacteria one of the causative agent of diarrhea

(2)Extraction of Surface layer (S-layer)proteinnfré.hydrophila by Sodium Dodecyl Sulphate (SDS 0.05%) solutioth a

precipitated by ammonium per sulfate with saturatitio 80% was given high concentration of S-gy®tein.
(3)The S-layer protein profile by SDS-PAGE analydisw that the molecular weight of S-layer proteas 52KDa.

(4)The physiological factor like Temperature ,phttbation period, aeration and the component optbduction media

affecting on the production of S-layer proteinAiydrophila.
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