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Amplified Ribosomal DNA Restriction Analysis (ARDRA)
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Genomic Species Identification of Acinetobacter calcoaceticus -
Acinetobacter baumannii Complex Strains by Amplified Ribosomal
DNA Restriction Analysis (ARDRA)

Jae-Young Oh, Jae-We Cho, Jong-Chun Park and Je-Chul Lee”

Department of Microbiology, Seonam University College of Medicine, Namwon, Korea

Members of the genus Acinetobacter are recognized as newer pathogens of the nosocomial
infection with an increasing frequency in recent years. Strains that belonged to A. calcoaceticus-
A. baumannii complex (genomic species 1, 2, 3, and 13TU) were major groups associated with
nosocomial infection. Phenotypic identification was unreliable and laborious method to classify
Acinetobacter strains into 19 genomic species. Rapid and reliable identification of clinical isolates
is essential to diagnosis and epidemiology of Acinetobacter. We investigated the suitability of
amplified ribosomal DNA restriction analysis (ARDRA) to identify genomic species of 131
Acinetobacter isolates. The 16S rRNA genes (ribosomal DNA) were enzymatically amplified and
the amplified PCR products were restricted independently with the enzymes, Alul, Cfol, and
Mbol. Genomic species of Acinetobacter was classified by the combinations of restriction patterns.
The analysis was showed that restriction profiles were characteristic for each genomic species.
One hundred fourteen isolates were identified as A. baumannii, twelve were identified as genomic
species 13TU, and one was identified as genomic species 3. Four isolates were found to be
unknown organisms. All of the isolates which were identified to A. baumannii by phenotypic
tests were completely discriminated into A. baumannii and genomic species 13TU by ARDRA.
This study demonstrates that ARDRA is a rapid and simple techniques for the identification of
Acinetobacter species according to the genomic species.

Key Words: A. calcoaceticus-A. baumannii complex, Nosocomial infection, ARDRA, Genomic
species
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=2 384 4 ml BHI brothol] 3 £33 30T,
37T, 41T R 44T Wi k7)ol A 48A12F wj a5t
TR EE Ex AFHE B 28R o
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% DNAE Yol HF 50 p= vh5o] whg-& A4
3t th. PCR w82 DNA thermal cycler (Model
9600, Perkin-Elmer Cetus)&- A}-&3ta] 95T o) A 58
T ¥HEAA T3 DNAE HAQAI7| 2 1A] 95C
oA 452, 50Co X 45%, 72CAA] 187 353]
BrESta, 72CAA TR HAFHoZ A
t}. AHEE primer®] DNA €714 ¥ -& 5-TGG CTC
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Table 1. Species identification of Acinetobacter
strains by phenotype and ARDRA

No. (%) of strains

Species

Phenotype ARDRA
A. baumannii 124 (94.7) 114 (87.0)
Genospecies 3 0 1(038)
Genospecies 13TU 0 12 (9.2)
Unknown organisms 7 (53) 4 (3.0
Total 131 (100) 131 (100)

AGA TTG AAC GCT GGC GGC-3'3# 5-TAC
CTT GTT ACG ACT TCA CCC CA-3'S. 2 (F)u}
oleuolel e|Astel FARAT WE F 22
¥ PCR AHE-& 3% agarose gel (FMC BioProduct,
Maine, USA)ll A} #7193 F8to] 2o 1,500 bpe] =L
718 813t Alul, Cfol & Mbol2) A|3+F 4 (Pro-
mega, Madison, Wis., USA)E A&l A3l
t}. 10 ule] PCR AH2] 5 U-4 AFELE FIVE
o] 2% 20 vt HA & F 37ColA 2417k vk e
AlA Eoizl S 74 F3t vehd band &
s BEETTF vt fFHAFS 245
o BFEFY AFELE ADFLE FRA o)
oA B4 7| (Imager’; vho] 21 oh)E ALE-5He]
bande} A7) & A stn EAEEHP e, BAF
ZA A A5 945 = bandET EAFE &3
3t 2 3 v stAl @A = A 100 bp ©]3}12] band
= AR &gk

2 o

Fago| o8t Acinetobacter 32|

4712] WA Acinetobacter T2 X P
1B1F& vz 2 7 437579 APRONE
Kitg A&t 79 T gty g4 53
gt Mgesd gE F A3e BIFST 12715
7} 37¢C, 41T 2 449 2xdA AFAIHLe
o, APRONEE AHE-& T A FAM e B1FF
1243 (94.7%)= A. baumanniiZ TR Q1 7
(53%)= o= Fo2% T HA] Bt} (Table 1).

Z 72| ARDRA 4t

Acinetobacter R T FZ o}-83ld ARDRAE
B &35t} A. calcoaceticus ATCC23055, A. ba-
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Figure 1. Amplified ribosomal DNA restriction
analysis of A. calcoaceticus-A. baumannii complex
strains. The 16S rRNA genes of Acinetobacter strains
were amplified with the specific primer pairs. Lane
M, 100 bp DNA ladder.

Alul

500 bp—»

200 bp—p- |

Cfol

500 bp —»

200 bp —»

500 bp —»

200 bp —»

umannii ATCC19606, 5 2} 3 ATCC19004 2
F A A5 13TU ATCC179039] 452 16S IRNA &
Azt Ho]AHQ) primerE AM-8-3te] PCRE A3
@ A% 4% BFoIA F 1500 bp Z7]e] Aol
FEZH AT (Fig. 1). SZAEZ A AFEAR
8] &k A3} A baumannii, SAAE 3 2 AR}
% 13TUS] g 3ol A & 385, 220, 185 bp 7)) A
A (3 D3 A calcoaceticus 5o A &= 450, 390,
230 bp Z2719] A (P Mo vrebsteh (Fig 24).
Mbolo. 2 2|3+ A} A. calcoaceticus, A. baum-
annii, ® FR2E 13TUS] T F A = 605, 328,

B

Mbol

1 2 2 2 2 2

Figure 2. Amplified ribosomal DNA restriction analysis of A. calcoaceticus-A. baumannii complex strains. The
amplified PCR product was digested with Alul (A), Mbol (B), and Cfol (C). Lane M, 100 bp DNA ladder. Numb-
ers above each lane correspond to arbitrarily assigned restriction pattern numbers for each enzyme.
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Table 2. Differentiation of genospecies by restriction fragment patterns in A. calcoaceticus-A. baumannii

complex strains

Restriction pattern by the following enzymes®

Genospecies

Alul Cfol Mbol
A. calcoaceticus 2 2 1
A. baumannii 1 1 1
Genospecies 3 1 2 2
Genospecies 13TU 1 2 1
*The restriction patterns of each restriction enzyme were depicted in the text

Table 3. Genospecies identification of Acinetobacter strains by ARDRA
No. of strains
Genospecies Total (%)
Yonsei Dankook Chunnam Seonam

A. calcoaceticus 0 0 0 0 0
A. baumannii 15 27 69 114 (87.0)
Genospecies 3 1 0 0 0 1(0.8)
Genospecies 13TU 3 0 8 1 12 ( 9.2)
Unknown organisms 1 0 3 0 4 (3.0)
Total 20 27 80 4 131 (100)

192, 185 bp =71 A (¥4 Dt FAAE 3¢)
FZo X & 605, 328, 185, 120 bp = 7]l AW (%
2} mMye] velyith (Fig. 2B). Chl AIFELE A
23l A baumannii T 5| A& 645, 410, 258,
200 bp 2718} AW (¥4 Dol e, A cal-
coaceticus, FRAAZE 3 2 FAAF 13TV FF
ol A= 420, 295, 265, 205, 175 bp Z7]e) AW (%
4 Mol veht ERYT APl A1 fAL)
o] FRo] ola] S A baumannii #E3} FAAE
13TUE £/ 5 Ut} (Fig. 20). &7k A&
a2 A2d e 4o FE2L FRE 5
Aoy 329 AFEA HARE 2FSA
A. calcoaceticus FE23 §AAF 13TU= ztz}
AlIZ Mbole] 344 THE FET FEE & 3
AL, A baumannii TF3 FRAAF 13TU &%
& Cfol2] Adokital ola 78 o] =9 A. calco-
aceticus-A. baumannii complexol| £3t+ 4712 #
AAE L Alul, Cfol 2 Mbolo) 32 59) AFEA
o SlsiM AA TAE 4 AT (Table 2).
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A4t e| Acinetobacter # 52| FHUANE S

A AN 22 ¥ Acinetobacter T3 1313
£ ARDRA W o2 fAXFE AT 23 A
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200 bpe] A o) viEbtT. o] 2 & A= Alule)
¥ 1S} Cole] F 1Fhe A3 o & Ao
AFHow $AAE 13TUZ S 9 3
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