(21440) - 22018 o> = 2 suadl = 19 izl (ddatlly ALl pglall) Juasd ULl Zaalad Zealall alxl

Pseudomonas aeruginosa Lsusy 7 alg D =winfl s e dasll

BN b els 5 dil st tal2
Bl eslitiy dnslr (85 pall o lald (2 A1 el &g AN S ikl p yle 03
¢2017 3520 J 53 - 2017 .1, 24 ek

el

5l | u.b\J_;\I\ ol s 5 QLN s i 3Nl s Lol s Pseudomonas aeruginosa L, oS dss
5 LS gl )l sl g s i N1 G b s Olall e 831365 ) 0L ans 9055 45 I
L.:,&J\wul‘_;\ﬂf

Lz 4w jolean 0 2014/11/1 1) 2014/9/1 s Pseudomonas aeruginosa L xS 3 g5 iy 5 v id 56 100 Coni
(%U\MM/dj}\chW\u\ydbcé;}\w\w)ﬁb\wwmguWon
e N e 100G 5 A e 150 23 ¢ o I 03V Ol 30 28 1 das 5o 75 Lo padl o5 e 2l dmss
G el sl Vol oolodl el ] o5 padl e Y 0 6 Ll (g5l Ol e Y 52 8 ¢
;\MWL>¢V_MA\U_:\UJ¢J\ )_leuJJ\c\_v\SuL\;-\(:)_l;de}\)

ST «Cetrimide agar Jls j_.Jl ,\ST MacConkey agar Lri;)ﬂ\ ST e, 0 Bl sV il &Y jall coade i

e w*” L g s0Sdl Olo gl ol ] — -CHROMagar ey SIIST ¢ Pseudomonas agar U g gl

alginate s 3| 2| ez e (5 ) = - API20E rLLJ Joral Sl jas i)y Catalase test 5 Oxidase test o
B SO DU (- BN J_f«bu Jlxwb Pseudomonas aeruginosa L, x5 D
e % T4.66 duis alginate D A\ AL Pseudomonas aeruginosa Ly xSJ 5 425 8 36 56 3 4 @u\ o bl

%754\.\_“...:4_5)921 wlf)‘od.&bcj) 1310‘._>=>u|34_4uu=)_;-‘u‘b}w&-\pﬂ‘@wtp.i\r}‘u)w
oA Sl s % 90 Gty 39 5 5 2 SV 0 %6 60.86 iy i3 14 5 o JTO3VT Slgdl YL s
O e g ol Y L s % 100 iy &Y 56 6 5 i ()l Sl eV 0 % 75 iy Y 06
sl el e ¢ el 3l Jelis tam il oSS

.(Salimi et al., 2010) Lol
3l 2l sl e e dnaal L el oda s ol Wl e Poaeruginosa Ly oK Jx
LI b Lol Lgio g ol oy ooy 0Ll o 1 50
Liy WYl Lgss Cell-associated  Factor $355 43 s el o2 a1 e sl
ol dy SClane Pili e ) Flagella oLkl jase sl iUy 4 oL Lan
L,b.ﬂ _s~—9 Lipopolysaccharide (LPS) Bentzmann and) «(Overhage et al., 2008)
c—:4Yly  Endotoxin =l OLadl A>1 P aeruginosa L _uSs Jxs 5 . (Plesiat, 2011
L ol s J.»\;.a 51 Alginate BacteremiafJJ\MUMf;‘)I L Jl ol
— Y1 Lgws Secreted Extracellular Factor
el 3551 Hemolysin (:A_U JULA
=31 oLyl Elastase <Alkaline Protease
’fype I e JE) C)"H S 80 CU&.SJ Exotoxin
.(Jimenez et al, 2012) Secretion system

& Meningitis bl>—.J| s Pneumonia i35 )l <13
5V 3 i JLabW s 55 M Ll lus
Crivaro et al .,) Neonatal Intensive Care Unit
«Ear infections 03YI &LLs| &S5 (2009
wLle! Endocarditis &l Gl oLl

alg s L oSl odon 3 stV 2Ly sy
3 b1 Y1 01 (s (Jain and Ohman, 2005) D
2 U gl ) J sl s Y L)
o= A e ) gl sgla) LMl (g
Cystic Fibrosis oSl i ddl oo,
e N 8 b L5 «(Qiu ef al., 2008)

1

«Bone and Joint infections oLl CU'”.S\
Urinary tract infections i__J 4JI L&)l o LLo)
Gastrointestinal s LssY| 5 s0reJl lslol g
el o I JosWI LT e S infections
Nosocomial whi izl § il olLLod
Ss 2+ Sl @ le— Y Infections




o3l @l pulece 5 abl e aalae by

. Pseudomonas aeruginosa LS § alg D it ¥ e e i

U’p“"‘“’:"’f V._; 5 el w\:—/r:.&\ U"‘ uj,aj\
sl e, ) B Y plasealy Ly oSl
8,2 pe oY el ¢by) MacConkey agar
o pl J1£) Blood agar s (=551 S
&) Citrimide agar (oY son Loy £
Pseudo- 5 ( 2l J_A..pY\ O ML ol jar
Lo Jllds Je sodl Le Lz,05) monas agar
Chroma- L (L oSl ol ol Y
N0 3 UL @l exindl & ) gen agar
Slo pedll Clantuly Cuasdl oo S
(a2l i) Ocxidase islasS Ul
API 20 E J|xewl 5 (a>id 4o 40) Catalase
=3« (Baron et al., 2007 ) L5.:\.@..3\ R
ball A S oy Lo oY jall i
gﬁegl\;qwulj}_ﬁ;gg ‘e 45, > oyl
o ol VLS foLl e 3 5 5
a3y Sy sl /bl oyl 25
ouf;&l\@eylj_g-lr_bdiﬂ_&a’%_d\
SN J=3 o Ml

s4e Jlxiwl DNA oM5cul o5 : DNA J e
:\_fjij\ Ql‘_:la.? > 9 u.o%d’-w)U ol
.(Geneaid Biotech kit system, UK) ix.2ll

tool -l e & o trgsl gl e o ad
(Can- Alph DNA 45 & ol das oo £y 21
Jlexealy (1) d ol 35, 553015 Lb 5 ¢l ada)
100 55 5 be d gmamld cine 50 ¥ oo els

SRPRINN IS

Lol dadlsgl o) ol se oo Alginate
u—"JL’u ol Sl sae Y
4_...19L>=l‘ asld) e g5_.3\ Exopolysaccaride
L G 5 Al A ol 055
o) e Bl sl gl s s L eS|
okl L S e s ianl LSl s
(Tan et al., 2014)
bewlal | pae L bUl ccd VI iad aws
dda)l Bloa s Biofilm (g ol eLiadl o oS
Jte AN =y s s el all e
BRI PN PEY céjﬂjﬁ\ Ll d cu:)‘}!\
wblad) bl AIIS 5 ol Jaas 416
ol (Lamppa and Griswold, 2013) i 44|
La sl ol el e oal a2l
pe s L Il A e pIUN [ 5 3 550
olebs e la pé g dlaal I U] (5 I
.(Rowe, 2013) a2l

Jordl 3 by 515k
Lo YL e Sl o o5 0L oS J e
sl 6)‘—%“ cledls B2y oo ) il
2014/9/1 ¢y iaald pll s o 1 03Y1 Ll
e 3 ow sde e 2014/11/1 L1
ol el g 35 Jilall i tnns) o sk
o5 (el e /G5 A i
Ll el Yl ol e 8 ool o ol |
psbald A SIS il o e 8 8 2 A

M) ‘2 "A*l’““

P. aeruginosa xS ORE S\ BRI B P ZE R @Lﬁj (= (1) Jso

Skall (bp) G?L'J\ Primer sequence (5'-3') tgaUJ!l s O -
ATGCGAATCAGCATCTTTGGT
Lanotte et al., (2004) 1310 oD
CTACCAGCAGATGCCCTCGGC R atg:
J.}M@Voﬂexcju\dwpc_w\o_» Jaie Sl s S Jpde b > a il

JleeesY!
(alg D) (> J PCR Jolis Lo Js o ad o5
GO Taq Green Master Mix ;s 0405
5 «(Korea) Bioneer is & |3 e el
1.5 ¢ jels.ll template DNA - 7 Jy Gl
= A9 ,56l 1.5 (F-Primer o ;L J5 Sl

104 s s s Sole /d 50555 10 55 5
Stock 5 oo S sl e s SO
Gl Y e sl e s Sile 90 5L 5
c,ojé_&}j Ja_> Vortex le.&\ bl gy T3
— 8l 55 3 150 sl Stock dzy 1 LI
ol Al el d ol 7 e slel o pn %0 20

2



(21440) - 22018 rewss = 2 suall = 19 izl

(ddatlly ALl pglall) Juasd ULl Zaalad Zealall alxl

S S,
alg D e e (s ild Cieliad) ol ydas L
o= - ((Mitov et al., 2010) 3,55 Lo -
() dsdr G rdse 52 S bl G )

S;;.JY ks sls e Ay Sl 12 3 R-Primer
«(Korea) Bioneer &5 % |3 -1 5¢xlly s
10> PCR bl w22 o 3o G5 i
PCR jlex g onss o= Vortex C)'U.\ el

P aeruginosa b xSJ alg D e e s pel) caeladl o gast 1(2) J g

U

§ glail|

AW DNA L5Y1 Gnald %94 551 > & )5 ke 36> S ol L sl 55,55 | |

IMS)}J:;O

.template DNA _JW| DNA CWK 0945, A 5o e LU 30 A

(I DNA s g0l 51 U oy S p605 ) = i ps e 33645 | B 2

cidag Migsl sl ZJLIQ;,,,\‘.::J°¢723)\J>-:\>J;M@B45 C

.wM\DNAJﬁ.&fU:\:ﬂ@.ﬂ‘z\j&.ﬁw)uoc723)\f12).&)3&25&73.&.]2553&\)3)}} 3

i alg D ) SL& P oaeruginosa
1 e s Ll 41 5 ke s (9% 74,66
1310v_?=>¢|sa_;u\p~_;\oh_nwa»\
YL (e (%75) i 32 21 <S5 3066 -5
(%60.86) icniy 3o 14 5 Jawu 31 03V Sl
o= (%90) iy 529 5 G5, N> s
o= (NT5) hty SN 506 5 05 4 L
s oY e 65 11 5Ll Ll YL
GS O Mos gt el SN (1 (9% 100)

(1) el g5 (3) J st

wﬁjﬁbsyéj&\%zéﬂf”d\
Bio Basic INC Eithidium bromide i x.»
a3 (100) DNA ladder J|xwl (Canada)
o= omelwial o850 g & a5 80
Optima(Japan) UV light r\.x.;a_wl.g QU]

.(Sambrook and Rusell,2001)

L oS 555 832 56 5 5 5 sl o gbo]

P aeruginosa b g alg D e iy 332 1(3) Jsoer

Sl eVl i | el e adlsae

Lii%)) algﬁgg}ﬁ : Z;ZJgD; Sources .ol )
(75) 21 Otitis media _Jaw JI 031 Sl 1
(60.86) 14 Burn g ~ 2
(90) 9 Wound 5 ~ 3
(75) UTLLS ) slndl Sl 4
(100) Blood > 5

(74.66) 56 Total ¢ yexll

ade clam Lo e AU ) A 34
e %65.38 O a5 3| ¢Garallah (2015)
algD et A cols L esleda oY 50

3

S L = G365 Al ods sl
la=5 3] Wolska and Szweda (2009) +_Je
P. aeruginosa o3 i, Wl Y sl of
IS 5 %69.2 deis alg D pd| EE IS




o3l @l pulece 5 abl e aalae by

. Pseudomonas aeruginosa LS § alg D it ¥ e e i

1310bp

alg D Gl o o) tosldl Jlmnals 5 P aeruginosa |y oS oY 32 PCR Jelid) GYL'J S (1) Kl
el sl /u,;so%?Ls;,%z};ﬂ;,)@\rmy(mu@; 1310)
U B (60¢ 59 656 <55 54 453 51 <48 4T <46 45 cdd 43 cd1 40) Lkl 546 55100 ) LI Jiuy M
calg D e SN NN el 28 (5805705250049 ¢ 42) ol LI P aeruginosa b oS5 oY jal alg D (! e

Garallah, E.T. 2015. Molecular analysis of some
virulence genes of Pseudomonas aeruginosa
isolated from cystic fibrosis and non-cystic
fibrosis sources. M.Sc. Thesis. College of
Science. AL-Mustansiryia University.

Jain, S., and Ohman, D.E. 2005. Role of an
alginate lyase for alginate transport in
mucoid Pseudomonas aeruginosa. Amer.
Soci. Microb. 73(10): 6429-6436.

Jimenez, P.N., Koch, G., Thompson, J.A., Xavier,
K.B., Cool, R.H., and Quax, W.J. 2012.
The multiple signaling systems regulating
virulence in Pseudomonas aeruginosa.
JASM. 11: 46-65.

Lamppa, JW. and Griswold, K.E. 2013.
Alginate lyase exhibits catalysis independent
biofilm dispersion and antibiotic synergy.
Antimicrob Agent Chemother. 57(1): 137-145.

Lanotte, P, Watt, S., Mereghetti, L.,
Dartiguelongue, N., Rastegar-Lari, A.,
Goudeau, A., and Quentin, R. 2004. Genetic
features of Pseudomonas aeruginosa isolates
from cystic fibrosis patients compared with
those of isolates from others origins. J.
Medical Microbiology. 53: 73-81.

Mitov, 1., Strateva, T., and Markova, B. 2010.
Prevalence of virulence genes among
Bulgarian nosocomial and cystic fibrosis

isolates of Pseudomonas aeruginosa.
Brazilian J. Microbiology. 41: 588-595.

S Ll | a e (e d YD) el s
il 35 Gy, Biofilm g A LA
Lamppa) it wbladl o =l we
alg D ) sy «(and Griswold, 2013
J=& I Alginate oY il CL,AI
Exopolysaccharide =, ol Sl aue
Ll 55 e i) ol kel 0dn 0555 5
il Bl Ll gl s iy eIl Alil)
s SR TR S TR Epy 2

(Tan et al., 2014)

8"”

Baron, E. J., Finegold, S. M., and Peterson, I.
L. R. 2007. Bailey and Scott<s Diagnostic
Microbiology. 9" ed. Mosby Company.
Missouri.

Bentzmann, S., and Plesiat, P. 2011. The
Pseudomonas — aeruginosa  opportunistic
pathogen and human infections. J. Applied
Microbiology. 13(7): 1655-1665.

Crivaro, V., Popolo, A., Alessandro, C.,
Lambiase, A., Resta, M., Borriello, T.,
Scarcella, A., Triassi, M., and Zarrilli, R.
2009. Pseudomonas aeruginosa in a neonatal
intensive care unit: Molecular epidemiology
and infection control measures. BMC
Infection Disease. 9(70): 1-7.




(21440) - 22018 rewss = 2 suall = 19 izl

(ddatlly ALl pglall) Juasd ULl Zaalad Zealall alxl

Sambrook, J., and Rusell, D. W. 2001. Molecular
Cloning, a Laboratory Manual. Cold spring
Harbor Laboratory press, Cold spring
Harbor, NY.

Tan, J., Rouse, S.L., Li, D., Pye, V.E., Vogeley,
L., Brinth, A.R., Arnaout, T., Whitney, J.C.,
Howell, P.L., Sansom, M.S.P., and Caffrey,
M. 2014. A conformational landscape for
alginate secretion across the outer membrane
of Pseudomonas aeruginosa. J. Biological.
70(8): 2054-2068.

Wolska, K., and Szweda, P. 2009. Genetic
features of clinical Pseudomonas aeruginosa
strains. J. Microbiology. 58(3): 255-260.

Overhage, J., Bains, M., Brazas, M.D,
and Hancock, R.E. 2008. Swarming of
Pseudomonas aeruginosa is a complex
adaptation leading to increased production of
virulence factor and antibiotic resistance. J.
Bacteriology. 190(8): 2671-2679.

Qiu, D., Eisinger, V. M., Head, N.E., Pier, G.B.,
and Yu, H.D. 2008. Cipxp proteases positively
regulate alginate overexpression and mucoid

conversion in Pseudomonas aeruginosa. J.
Microbiology. 154(7): 2119-2130.

Rowe, W. 2013. The role of alginate in the
inhibition of macrophage phagocytosis of
mucoid Pseudomonas aeruginosa. Medicine
Health Sciences Commons. 1: 1-3.

Salimi, H., Yakhchal, B., Owlia, P., and Lari, A.
R. 2010. Molecular epidemiology and drug
susceptibility of Pseudomonas aeruginosa
strain isolated from burn patients. J.

Labmedicine. 41(9): 540-550.




Jajl.b?' PL wles il e dales L) . Pseudomonas aeruginosa LS § alg D it ¥ e e i

Detection of Alginate alg D Gene of Pseudomonas aeruginosa

Rana M. Abdullah Al-Shwaikh and Abbas Falih Al-arnawtee

Department of Biology, College of Education Ibn-Al Haitham, University of Baghdad.
Received 24 january 2017 - Accepted 20 july 2017

ABSTRACT:

Pseudomonas aeruginosa are opportunistic pathogens that infect humans causing many diseases, which may lead
to the death of a person. Alginate are important virulence factors of the bacterium, which provides protection to
the bacteria cell layer.

One hundred isolates of Pseudomonas aeruginosa were collected during the period between 1/9/2014 to 1/11/2014
from Central Teaching Hospital of Pediatric, Medical city, Department of teaching laboratories, and Burns Hospital
/Medical City, in Baghdad, Iraq. After identification, seventy five isolates were confirmed to be P. aeruginosa
including 28 isolates from otitis media, 23 isolates from burn infections, 10 isolates from wound infections, 8
isolates from urinary tract infections and 6 isolates from blood. Lab work was performed in the laboratories of
Molecular and Microbiology in Department of Biology/ College of Education Ibn- Al Haitham/ University of
Baghdad.

The isolates were identified by culturing on MacConkey agar, Cetrimide agar, Pseudomonas agar, and CHROM
agar then identified by performing biochemical tests including oxidase test, catalase test, and were further identified
using an API20E system.

Genotypic detection for virulence genes alginate D of Pseudomonas aeruginosa was performed using PCR.

The result revealed that the alginate D gene was present in 56 isolates (74.66 %) of Pseudomonas aeruginosa. The
gel electrophoresis showed that the size of alginate D gene was 1310 bp.

Seventy five isolates of Pseudomonas aeruginosa had alginate D including 21 isolates from otitis media (75%),
14 isolates from burn infections (60.86%), 9 isolates from wound infections (90%), 6 isolates from urinary tract
infections (75%), and 6 isolates from blood (100%).
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