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Molecular Typing of Pseudomonas aeruginosa by
Randomly Amplified Polymorphic DNA
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Pseudomonas aerugionsa is a commonly isolated nosocomial pathogen. DNA fingerprinting of P. aerugionsa is
examined by randomly amplified polymorphic DNA (RAPD). In this study, P. aeruginosa were isolated from
environmental and clinical specimens and the molecular typing of the microorganisms was investigated by RAPD. Thirty
strains of P. aeruginosa were selected from the strains isolated formerly and submitted for type identification to the
University Hospital. 15 strains of P. aeruginosa were received from Chungnam University Hospital and 14 strains from
Gyeongsang University Hospital. DNA of P. aeruginosa was extracted by Qiagen genomic DNA kit. PCR mixtures were
set up and incubated: Reactions mixtures were made to be optimal for P. aeruginosa. RAPD typing analysis was carried
out by the multivariate statistical program (MVSP) V3.0. RAPD type I was the most common pattern and included 23
strains. Most of strains from Gyeongsang University Hospital belonged to RAPD type Ib and 15 strains from Chungnam
University Hospital to RAPD type I or II. RAPD typing of P. aeruginosa isolated from the environmental and clinical

specimens was very simple and reproducible.
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1. ABEF

£ Ayl A8 7w 3% 2 JAEARYE 289
FeushEd 1575, B3NS Y 1435, Pseudomonas ae-
rugionsa ATCC 10145 145 5 % 300530l DNAFES
48 B)X] &= Tripease soy broth& AF8-8191th

2. Oligonucleotides

Primer=" Operon (USA)2] 10 mer A kit 207}X] primer &
o A Table 13} o] 208, 228, 241, 270, 27201 3B3l= A&
Bioneer (Korea)ol] |2 F~2-5ted AL831IC) (Table 1).

3. OldE X33 717100 2Bt 5

Astata EARE Bl B8R 5371710 ATB Expre-
ssion system (BioMerieux)& ©]-8-3l Al@akc}. Fgsad
iRl M AdE F&HE #MFolE AME3t] McFarland 0.5
EFFER A3l ID 32 GN 53 kitoll 3k 35Tl
A wjoF & AFE ATB readerS o] 83t FA3HTh

4. RAPD =4

woke #& FolA DNA Qiagen kitS o] 831} AR
Mg AEhste] DNALS 33191, PCRS 5 AL
dNTP (2.5 mM) 4 pl, 10x Buffer 2 pl, Primer (100 pmol) Z}2} 1
ul, genomic DNA (25 ng) 1 pl, Taqg DNA polymerase (2 units) 1
ul, 282 ¥hg g-ofo] 20 pl HA FHRFE Yol A=st
o] PCRE& A3t} DNA thermal cycler (Perkin Elmer)oll
A] denaturation 94°CollA] 13, annealing 40°CollA] 1%,
extensionZ 72°CollAM 2589 ¢A 2 3088 A3t 727C, 5
-7t final extensiond} % T}h PCR FFAFE-S- 1.5% agarose gel,
0.5x TBE bufferoll 4] 70 volts, 100mA 2 3A17F 52t A719%
S AN T gel 2 ethidium bromideol 4] 2087 GAaka
Sl 1087 24819 UV transilluminator2 #25}h1
po laroid camera® AFA-E #AE%T)

Table 1. Oligonucleotide primers for RAPD for Pseudomonas
aerugionsa

Primer Sequence (5'to 3")
208 ACGGCCGACC
228 GCTGGCCGAC
241 GCCCGAGCGG
270 TGCGCGCGGG
272 AGCGGGCCAA

5. Computer analysis

Zt NE FEBY AR S3S $ste] AR Aol YERd
PCR BAES 212t shie] yA=Z 7538 A4 bandd
H5o) W} 17 022 A data matrixE 236t
Al g T2 73l MVSP (MultiVariate Statistics package Ver-

Table 2. RAPD genotyping of P. aerugionsa from various isolated

Strains Source of isolation RAPD type
CUH1 P, aerugionsa ATCC10145 Ia
CUH2 Patient (GS), CUH E
CUH3 Patient (GS), CUH Ila
CUH4 Floor (GS), CUH ITa
CUHS Patient (ICU), CUH b
CUH6 Patient (ICU), CUH IIb
CUH7 Patient (ICU), CUH b
CUH8 Toilet (ICU), CUH b
CUH9 Corridor (ICU), CUH Ib
CUH10 Patient (CS), CUH Ia
CUH11 Patient (CS), CUH la
CUHI12 Floor (CS), CUH Ia
CUHI13 Patient (PED), CUH » la
CUH14 Patient (ICU), CUH Ia
CUHI15 Patient (NS), CUH Ia
CUH16 Floor (NS), CUH Ia
GUH1 Patient (ICU), GUH Ib
GUH2 Patient (GS), GUH Ib
GUH3 Patient (ICU), GUH Ib
GUH4 Floor (GS), GUH » 1b
GUH5 Floor (GS), GUH Ib
GUH6 Patient (ICU), GUH Ib
GUH7 Patient (ICU), GUH Ib
GUHS8 Floor (ICU), GUH Ib
GUH9 Corridor (ICU), GUH Ib
GUHI10 Patient (IM), GUH" Ta
GUH1!1 Patient (CS), GUH Ib
GUHI12 Floor (CS), GUH Ib
GUH13 Corridor (PED), GUH Ib
GUH14 Patient (ICU), GUH Ib

CUH, Chunnam University Hospital; GUH, Gyoungsang Uni-
versity Hospital; ATCC, American Type Culture Collection; GS,
general surgery; ICU, intensive cure unit; CS, chest surgery; Ped,
pediatrics; NS, neurosurgery; IM, internal medicine

-184 -



sion 3.1)Z ]85} UPGMAYLE Jaccard's coefficientE
EEka o8 wigoz zF A-FEFIY similarity matrix S
238}, plot program& o] 8-t Al@FF-9] phenogramE
A8k

1. 22ROl M2l - MarstY Sy

a9 2970 #F= Oxidase ¥4, catalase YA, €84
AE 4A, 42T AFez YePda, ID 32 GN $3 KitE Al
83+ P aerugionsa T2 & EA3NA

2. P. aerugionsa®l RAPD 2Fat

30952 RAPD Z#o) u}e} distance value 0.74°14] i,
e 2709 Fog Wrolmon 17 oA 209 &aF
(Ia, )22 WFQIth I2o] 23F (76.7%), -0l 75 (23.3%)
2 YRE 120 $3t5ck ol aduishyd BelF oF
Fot Aist Y Belg uEFE JERRI, et &3
T 97T (39%) T 8FTE SHUIHY #F0la 145
A4 Y FFE2 Jeldth b 3 48T (61%)
135 29U FFoln 3EFs AushEd

TFE YElgt} 22go] o Fguisy EelF 17
£ RAPDYAY0) BEF Y3 T3] &30} Hadtoll &8hs
CUH2, 3, 4TF (43%)c S9Ulehid) g7 ¢ gzl
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Fig. 1. RAPD patterns of P. aerugionsa isolates produced by
primer 228. Lane 1, CUHI,; lane 2, CUH2; lane 3, CUH3; lane 4,
CUH4; lane 5, GUHL1,; lane 6, GUH2; lane 7, GUH10; lane 8,
GUHL11.
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Fig. 2. Dendrogram showing the cluster analysis results for 30 strains of P. aerugionsa by RAPD patterns with primer 228.
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AA Eejg Fol, boll &3k CUHS, 6, 7, 8T (57%)
< SHUENY FRANEE E ANAA BF 75
2 YERGT (Table 2). 22k primers AME-3F] A 2
3} 228 primer= P aerugionsa®) ™ato] BF 11~18712] band
£ A5l @53 2 I3 HdHo] $3sI9 3 208 pri-
mers H 5~8719] bandE X 241 primer?} FUE g
& B3t} 270 primer?} 271 primers BT 12~18709] band
g gAsle I FFEL FEEC] W FEAY 34
2] &gtk 12 E2 % genomic DNASH 1714 H Q) 230l
¥ & genomic DNAZ RAPDE A&l v|ugh 2x) o5
g QEAHE BAT (Fig 1,2).
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QUAAE o8 71X A2E F3h B H2 4F
2% B A AL g dI8E T A8
2 HARY AAAR] BT BFeta WA A A}
£, A7lola] Fol ZF A& T Al AEH A7) F
7Hgre @ Qlalo} 23] WALH ol F718tkn glom?, 53
P aerugionsa= AUIZR AT oE FAAIHI 9lom A7}
g EA7F "o Qoo AdAng o] disja g ot
2] AFE B ApytsdE A A7 e e v,
S Age A3 Aajel g Auprt rhsstEE 98l
oy} IARTE A PALEE B Ar) JE Aol F
A= G, wpebA o]F #Fol didt wE gl 9
g Zge] Mt 2 Sl e g glo] FAAHL glo
H, AR Age] datd ZApl EEstd Pl Yds) B
3lt}. PCRE ©]-83 DNA fingerprintirg -2 H]-8-0] AHaln
TAIZE Yol &4 A AT 5= 9lon, AlFs B o] o}
Aoz BF 5 oe AErIHeR Alpe £F
BlzAlol Bol o] 53 9t} A2 FE¥o] Hoju 7H}
Z5E 984 glo]l wH o2 PFGEY} o)€91 Yoy
Ak ok A1k} vgo] Bol agdc) gskzAle] &
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