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ABSTRACT

Background: We evaluated the performance of ASTA MicrolDSys (ASTA, Korea) and Bruker
Biotyper (Bruker Daltonics, Germany) systems in the identification of bacterial isolates from
clinical microbiology laboratory specimens during the study period. In addition, species for
which the identification accuracy using MALDI-TOF MS systems was previously reported to be
poor were also identified by comparing the MS results with those obtained using molecular
identification.

Methods: A total of 889 non-duplicated clinical isolates were included in this study. The
results of ASTA MicrolDSys were compared with those of Bruker Biotyper; 16S rRNA
sequencing was performed for the species for which results obtained using the two
systems did not match. The sequences of rpoB, hisA, and/or recA for the clinical isolates of
Acinetobacter species, Klebsiella species, and Burkholderia cepacia complex were analyzed
and used as reference identifications.

Results: The concordance rates for bacterial identification using ASTA MicrolDSys and Bruker
Biotyper were 100% at the genus level and 98.3% at the species level for isolates belonging to
the order Enterobacterales. Similarly, the concordance rates at the genus and species levels
were 98.8% and 91.0% for glucose non-fermenting bacilli, 100% and 100% for gram-positive
cocci, and 98.9% and 98.9% for other isolates, respectively. ASTA MicrolDSys was expected
to correctly identify 97.9% of the 108,251 isolates identified in our clinical microbiology
laboratory over the past 5 years.

Annals of Clinical Microbiology 2020 September Vol.23(3) 135

www.acm.or.kr



Changseung Liu, et al

Conclusion: ASTA MicrolDSys showed excellent performance in bacterial identification for
most of the clinically relevant species. Further extension of the database could improve the
identification accuracy of ASTA MicrolDSys.

Keywords: Bacterial identification, Bruker Biotyper, Matrix-Assisted Laser Desorption/
lonization-Time of Flight Mass Spectrometry, MicrolDSys
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I & X A2FE A 7] (matrix-assisted laser desorption/ionization-time of flight mass spectrometry,
MALDI-TOF MS)= ©]-22Hd A7} W32 F3fsto] 4E7100 =26k ARt 45t
74 Thalo] Wakg EAJ5Hs Ho|CHg). MALDLTOF Msi Al@e] Bl ko] et Az)e
= 4 oW, Aleto] DA A HE v o 2 B o|o]EjH|o] A9} H St
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4

cepacia complex (BCC)E H| &5 A H =it v]Ehbg Ok St 52 Aleto] T2 % H o]
B e #5022 fAMI o2 A #F F70] offThal 51l o U 11-14], 22
ofl= 7] 2] el d e} plo| w0 A7} A E] o] TiR-Eo] ol thal] - +E77HA Q] A et
=2o] 7Fsattta H g Qo 15]. WA, MALDI-TOF MS= AJ3Feha AAkS 715k 2 sh=
AEH ™ dA|eo] =11, &4lo] Zhdslal A&t - 570] 7hssto] A= A
APl A R-85HAl AHE-E Z1 0 2 7= 3L QlTH16].

ASTA MicroIDSys (ASTA, Suwon, Korea)= Z| ol A= 7HE | Y& 75 574-8 MALDI-
TOF MS7gH] 0|t 2,000071A4] 20,000 m/z2] &A1 H91E ZH= A% MALDI-TOF MS 7|2} 2,537
+9] 7% 4 8,600719] AHER] HH7} w3 lo|efwo] AWM 12602 7]€), AEEE =
o]7] flall #&2] 532 45 A2 & deoh= dalgjFo] A-8H BA AZELo)7t A
O & J/dE]o] QLA iRt 4 2] Eelo| EE ARS-sto] ghol] 96011 A 38471 2] Al B w2
B3 4 Qs Ao & dEfA Q. 7]l AR HAMOIA 71 de] A= Bruker
Biotyper (Bruker Daltonics, Bremen, Germany)2} B| w5H32 w, A Alata} Xt 2 Fakadd
Aol tieiM = =2 54 Ax|-go] Big vl QItk17-19]. £ AroAs At 7]17F 59t 9
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) Aol A E2)5)= Alet-E t/d- 2 ASTA MicrolDSys2 Bruker Biotyper2] o
% 574 3= 9715kt T3k MALDI-TOF MSe| 7% 574 AxpF R8st 7102 o
A ol tigt 75 574 =S BRI nhA ez, ARk Ql HARD 2HgollA] ASTA
MicroIDSys ] -8/3 2+ A1 5 3 7FokaLa} sH3ih.

MATERIALS AND METHODS

CHat 7

20199 795 9€7A] U] gt tishE oA EelH AR F A4E Aol 23
SFT). SG w5+ Escherichia coli 15952} Klebsiella w2 1365, Staphylococcus <5 13057,
Acinetobacter 74 1197, Enterobacter <5 845, Enterococcus 55 695, Candida T4 455 3L
Shot 889591 o, 7} H55 U] 15 UMl (Enterobacterales), = B E I3-34] Bhof,
YA g+, 7|Eh o= £HFSHTh
MALDI-TOF MS #& 3

<4 g Mt Y2 0]-85}10] ASTA MicrolDSys2} Bruker Biotypers 3 22 =74
stlom, A = o = FUSHA Al &, @ SPd uljz|ol] 18A1XF vl e Al 3

22 L S 0]-85}10] metal plateo]] 217 =25k W 5 70% formic acid (Sigma-Aldrich,
St. Louis, MO, USA) 1.5 uLE &5}o] 442 712 A|Zch ofEZI A 898(50% acetonitrile, 2.5%
trifluoroacetic acid ] ZZSHH a-cyano-4-hydroxycinnamic acid) 1.5 uLE- Goj=g] a1 2l & Zu]of]
F2sto] ZAAMS AlY5HATE ASTA MicrolDSys= Blo]Ef#|o] A B 126,025 o]-§5t0] 24
S} 3L, Bruker Biotyper= Biotyper 3 2~ E 9]0} 2fo] B2{2] H 69032 AFE-5HATH MALDI-
TOF MS9] t|AE 574 Atz Zn]ol] 254 dlo|gfH]o|A0] BF AFAHEHT} A5 Al
< T o] AgFAH E S v w7l 57 A 30§(ID score)2A] EHETH ASTA MicrolDSys2]
B%-678 2301 140 o2 57 AT AF =7 =35, 130 1|Th 578 Akl Alg et
o= 2nlsiH, L Aol o] AT ol= - Bl & 57 Aol thigh &elo] E 932 ofm|gtet. np
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Aztol tigt A71ME 242 F7H o2 AT 714D 24 i w52] DNA+ Cica
geneus DNA extraction reagent ST (Kanto chemical, Tokyo, Japan) S A}-8-510] 3235}/ th 16SIRNA=
27F (5-AGAGTTTGATCCTGGCTCAG-3)2} 1492R (5 -TACGGYTACCTTGTTACGACTT3'), 1poB -84}
= AcH%F (5-TAYCGYAAAGAYTTGAAAGAAG-3')2} Ac1093R (5-CMACACCYTTGTTMCCRTGA-3"),
hisA QR F= A44F (5-AGGACCCGGCGGCGAT3)2} A44R (5-TGCAGCATCCCGTCGOG'), recA
£ BCRI (5-TGACCGCCGAGAAGAGCAA-3)T} BCR2 (5-CTCTTCTTCGTCCATCGCCTC3 )2 A]
| (primen 2 AF8-51HITH20-22). S8 E A AFHS(PCR) C1000 Touch thermal cycler (Bio-Rad,
Hercules, CA, USA)E 2=83}91.0.0, 95°CE 25 59F DNAS HIAJA|7]| 11, 95°C 30, 67°C 45%,
72°C 1 1812 3ol 308) AlAlel B T, 72°CoIA 1087 ZEA|AT BAE Ske)
7] 4 D2 ABI 3730xL DNA Analyzer (Applied Biosystems, Foster City, CA, USA)E ©]-8-5}o 3=
513l om, BAH 7] A D2 EzBioCloud (https:/www.ezbiocloud.net)2] type strain database 2! Basic
Local Alignment Search Tool (https://blast.ncbinlm.nih.gov)2t tE 5t 524 A1HE &RI5HATH23).

22} 24
A} 5ol Tt B]ae] 7|580] &&= w5 (reference identification) + 1|2 Axt7} L]
A L ATE 7E AP OE S T AH| S At EUA T B BARIGHALE &
S HE 52 A5t 7)E FE S Tl 2 Aol s e Al T ool
S 2 A2 AU B5 5HTE (1) 75 LA (correctly identified - species level), (2) w45 €
] (correctly identified - genus level), (3) 48 7HA] =Y %] 3t 739 misidentification, (4) A 23t 578
ATES H A 235 79 (ASTA MicrolDSys T2 574 714><130, Bruker Biotyper 7% 574 &
42<1.70): invalid identification. S=3F, 75 ] sl 2] 2] ti|o|EfHijo| Ao gl ¢ H = EA|S}
of t|o]EjHo] A0] FA/dS H| oL mRR|ete 2 Az Addn| Y& AR CA A'd szt
Bruker BiotyperS 53l 211 o 57 Z¥}ol] ASTA MicrolDSys B 0| E{#|o] A 0] 5 33} of
£ 9 73 dxe= tidsiit o] & &3l s 717Hs2t ASTA MicrolDSysE ©|-8-5t0] 5

TS ARSI B LR B 54 B ol dE = T2 HIEE 2AsIITh

RESULTS

HLHMIZ #30lA2] ASTA MicrolDSys2| #5 S8 MEt:

FUAlTE F 41857 0, 74 L 75 L 2|82 ASTA MicrolDSysOll A1 22 100% (418/418),
98.3% (411/418), Bruker Biotyper©l| A+= ZF2} 99.5% (416/418), 98.6% (412/418)ATh(Table 1). ASTA
MicrolDSys+ misidentification 2! invalid identification ¥H2HE] 2] @k O 1| Klebsiella variicola
2328} Enterobacter asburiae 25, Klebsiella aerogenes 15+, Enterobacter hormaechei 15+, Raoultella
planticola 1550|4745 L= E BRATE o] F K. aerogenes 155 A|2$F LU 2] 65 di|o] E{Hj|
o| A0 s w5 AH|E-go] Eal5}HA] 9FTh Bruker Biotyper & A| misidentification $1%}.2.
L}, Klebsiella pneumoniae 1552} Proteus mirabilis 15291141 invalid identificationS 2531 9H, K.
variicola 15, K. aerogenes 157, E. hormaechei 15+ 2 R. planticola 15501 A] -4 A =]2] Z3HE Hof
Ak
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Table 1. Comparison of bacterial identification between ASTA MicrolDSys and Bruker Biotyper for 418 Enterobacterales isolates

; ; ; ASTA MicrolDSys, number of isolates Bruker Biotyper, number of isolates
LG 1dept1ﬁcat10n Correctly identified . . Correctly identified . .
(number of isolates) - Mis-ID  Invalid-ID - Mis-ID  Invalid-ID
Genus level Species level Genus level Species level
Escherichia
E. coli (159) 159 159 159 159
E. hermannii (1) 1 1 1 1
Klebsiella
K. pneumonia (122) 122 122 121 121 1
K. oxytoca (12) 12 12 12 12
K. variicola (2) 2 0* 2 1
Enterobacter
E. cloacae (45) 45 45 45 45
E. aerogenes (36) 36 35 36 35
E. asburiae (2) 2 0t 2 2
E. hormaechei (1) 1 0* 1
Citrobacter
C. freundii (7) 7 7 7 7
C. koseri (1)
Raoultella
R. ornithinolytica (8) 8 8 8 8
R. planticola (1) 1 0* 1
Proteus
P. mirabilis (5) 5 5 4 4 1

—
Ju—
—
Ju—

P. vulgaris (1)
Other Enterobacterales

Serratia marcescens (6) 6 6 6 6
Salmonella enterica (5) 5 5 5 5
Providencia stuartii (2) 2 2 2 2
Cronobacter sakazakii (1) 1 1 1 1
Morganella morganii (1) 1 1 1 1
Total number of isolates (%) 418 (100) 411 (98.3) 416 (99.5) 412 (98.6) 2(0.5)

"The protein spectra of the species were not included in the database.
'E. asburiae were reported as E. cloacae complex by ASTA MicrolDSys.
Abbreviation: Mis-ID, misidentification; Invalid-ID, invalid identification.

ELE H|EE 224 itz 0| A2| ASTA MicrolDSyse| #Z 8738 He:

ASTA MicroIDSysOl| A1 2] w4 2 5 A 2]&-2 98.8% (165/167), 91.0% (152/167) 21 invalid
identification®] 25%(1.2%) A1 1L misidentification= 1 Th(Table 2). Bruker Biotyper2] w45 2
TF LA]E-2 99.4% (166/167), 88.0% (147/167)% 2L invalid identification®] 15(0.6%) UA.0.H
misidentification= 31T} ASTA MicrolDSys+= Acinetobacter johnsonii 152} Chryseobacterium
massiliae 15-2] 4 ATE WA| 23} O™, Acinetobacter seifertii 352} Acinetobacter soli 2
=, Acinetobacter 14TU 1<%, Acinetobacter grimontii 157, Acinetobacter gyllenbergii 1<F, Acinetobacter

oleivorans 15, Acinetobacter venetianus 15+, Burkholderia cepnocepacia 25, Burkholderia cepacia 1

Fo|A 4 L5 B AT Bruker Biotyper®] 749 Acinetobacter nosocomialis 285 % 15-01|A]
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invalid identifications H} O M, 557= & U] S BRItk o] Q]of| = A seifertii 35, A. soli 27, A.
14TU 155, A. grimontii 155, A. gyllenbergii 157, A. oleivorans 15, A. venetianus 15, B. cepacia 25, B.
cepnocepacia 157, C. massiliae 157014 45 L 2|5 BT} Burkholderia v-4;:2] 739 F 74H| 2%

T4 5] 5SRO, 7F LAE-2 62.5% (5/8)°l =TT

Table 2. Comparison of bacterial identification between ASTA MicrolDSys and Bruker Biotyper for 167 glucose non-fermenting
bacilli isolates

ASTA MicrolDSys, number of isolates Bruker Biotyper, number of isolates
IREEES ideptiﬁcation Correctly identified ) ) Correctly identified . .
(number of isolates) - Mis-ID Invalid-ID - Mis-ID Invalid-ID
Genus level Species level Genus level Species level
Acinetobacter
A. baumannii (47) 47 47 47 47
A. nosocomialis (28) 28 28 27 22 1
A. pitti (13) 13 13 13 13
A. bereziniae (8) 8 8 8
A. haemolyticus (4) 4 4
A. ursingii (4) 4 4
A. seifertii (3) 3 0* 3 0*
A. radioresistens (2) 2 2 2 2
A. soli (2) 2 0* 2 0*
A. 14TU (A. colistiniresistens) (1) 1 0* 1 0*
A. baylyi (1) 1 1 1 1
A. grimontii (1) 1 0* 1 0*
A. gyllenbergii (1) 1 0* 1 0*
A. johnsonii (1) 0 0 1 1 1
A. Iwoffii (1) 1 1 1 1
A. oleivorans (1) 1 0 1 0*
A. venetianus (1) 1 0* 1 0*
Pseudomonas
P. acruginosa (23) 23 23 23 23
Stenotrophomonas
S. maltophilia (13) 13 13 13 13
Burkholderia
B. cenocepacia (4) 4 2
B. cepacia (4)
Other GNFB
Chryseobacterium massiliae (1) 0 0 1* 1 0*
Chryseobacterium gleum (1) 1 1 1 1
Chryseobacterium indologenes (1) 1 1 1 1
Moraxella catarrhalis (1) 1 1 1 1
Total number of isolates (%) 165 (98.8) 152 (91.0) 2(1.2) 166 (99.4) 147 (88.0) 1(0.6)

"The protein spectra of the species were not included in the database.
Abbreviation: Mis-ID, misidentification; Invalid-ID, invalid identification.
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2 2 0f|A{2] ASTA MicrolDSyse| #& S8 Mot

TkkA ot 2165201 T3l ASTA MicrolDSys= 7714 BE Ax]eh= =24 Auts B
T}, Bruker Biotyperi Streptococcus pneumoniae 157014 invalid identifications 2.0, 74 2 75 A
282 99.5% (216/215) A CHTable 3).

Table 3. Comparison of bacterial identification between ASTA MicroIDSys and Bruker Biotyper for 216 Gram-positive cocci isolates

ASTA MicrolDSys, number of isolates Bruker Biotyper, number of isolates
e ideptiﬁcation Correctly identified . . Correctly identified . .
(number of isolates) - Mis-ID Invalid-ID - Mis-ID  Invalid-ID
Genus level Species level Genus level Species level
Staphylococcus
S. aureus (45) 45 45 45 45
S. epidermidis (42) 42 42 42 42
S. capitis (9) 9 9 9 9
S. haemolyticus (8) 8 8 8 8
S. lugdunensis (8) 8 8 8 8
S. caprae (6) 6 6 6 6
S. hominis (5) 5 5 5 5
S. pasteuri (3) 3 3 3 3
S. saprophyticus (2) 2 2 2 2
S. simulans (1) 1 1 1 1
S. warneri (1) 1 1 1 1
Enterococcus
E. faecium (45) 45 45 45 45
E. faecalis (20) 20 20 20 20
E. avium (1) 1 1 1 1
E. casseliflavus (1) 1 1 1 1
E. gallinarum (1) 1 1 1 1
E. ratfinosus (1) 1 1 1 1
Streptococcus
S. agalactiae (5) 5 5 5 5
S. pneumoniae (3) 3 3 2 2 1
S. anginosus (2) 2 2 2 2
S. constellatus (1) 1 1 1 1
S. dysgalactiae (1) 1 1 1 1
S. gallolyticus (1) 1 1 1 1
S. pyogenes (1) 1 1 1 1
S. salivarius (1) 1 1 1 1
Other Gram-positive cocci
Lactococcus lactis (1) 1 1 1 1
Micrococcus luteus (1) 1 1 1 1
Total number of isolates (%) 216 (100) 216 (100) 215(99.5) 215(99.5) 1(0.5)

Abbreviation: Mis-ID, misidentification; Invalid-ID, invalid identification.
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Table 4. Comparison of bacterial identification between ASTA MicroIlDSys and Bruker Biotyper for 88 other isolates

7|E} ?Z=0{ A 2] ASTA MicrolDSys2|

Candida T

Bacteroides fragilis
o] F&al F£ A3

42 mojzgle

= H|E35 a2 T} Corynebacterium striatums2] 18 YA
59 F71/d Mleto] 23 7|8t #4-529] 57 Aol A= ASTA MicrolDSys
-2 L 98.9% (87/88)%2
7} 98.9% (87/88), 97.7% (86/88) % THTable 4). Nocardia nova+ -+
™, Bruker Biotyper+= Neisseria macacae 15°01] tho}o] 44 L 2|& H o]}

7:

==

o

=H et

T

2ol

™, Bruker Biotyper2] w4 2 & A& 7

= ZHH] 2% invalid identification2] 2

Reference identification
(number of isolates)

ASTA MicrolDSys, number of isolates

Bruker Biotyper, number of isolates

Correctly identified

Genus level Species level

Mis-ID Invalid-ID

Correctly identified

Genus level Species level

Mis-ID Invalid-ID

Candida
C. albicans (18)
C. tropicalis (16)
C. glabrata (6)
C. krusei (2)
C. parapsilosis (2)
Corynebacterium
C. striatum (11)
C. tuberculostrearicum (2)
C. accolens (1)
Others
Elizabethkingia meningoseptica (6)
Saccharomyces cerevisiae (2)
Actinomyces neuii (1)
Actinomyces odontolyticus (1)
Aeromonas caviae (1)
Bacillus pumilus (1)
Bacteroides fragilis (1)
Brevibacterium casei (1)
Campylobacter jejuni (1)
Clostridioides difficile (1)
Clostridium innocuum (1)
Eggerthella lenta (1)
Eikenella corrodens (1)
Finegoldia magna (1)
Haemophilus influenza (1)
Leuconostoc lactis (1)
Neisseria macacae (1)
Nocardia nova (1)
Paenibacillus amylolyticus (1)
Pichia norvegensis (1)
Prevotella intermedia (1)
Propionibacterium avidum (1)
Rothia mucilaginosa (1)
Vibrio parahaemolyticus (1)
Total number of isolates (%)

18
16
6
2
2

11

2
1

6
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1

1
87 (98.9)

18
16

—_ o O e e e e e e e e e e e e = R N

1
87 (98.9)

1*

1(1.1)

18
16

— e kO ks e e e e e e e e = NN

—

87 (98.9)

18
16
6
2
2

11

—_ o e e m O O e e e em e e e e e = = BN ON —_

—_

86 (97.7)

1(1.1)

*Strains not in the database of the instrument.
Abbreviation: Mis-ID, misidentification; Invalid-ID, invalid identification.
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& ZH| 2t SR ot 7

% 889720] 3 Z Acinetobacter speciesOll 4] 173, Burkholderia species®| 4] 63, Klebsiella species
ol|A] 45%, Enterobacter species®l| 4] 35%, 18] 1L Chryseobacterium species2} Neisseria species, Nocardia
species, Proteus species, Raoultella species, Streptococcus speciesOllA] 22+ 1524 9] B %7} &2l E]
ATH Table 5). ASTA MicrolDSysOl| A A4 sH 52U %] F5= & 23710]%1.9H, o] 5 1771(73.9%)=
o] Es|o] Aof e ] ke FEolQlrt

Table 5. List of bacterial identification differences between ASTA MicrolDSys and Bruker Biotyper

ASTA MicroIDSys Bruker Biotyper
Group Reference identification
Results ID score Results ID score

Enterobacter asburiae Enterobacter cloacaef 220 Enterobacter asburiae 1.771
Enterobacter asburiae Enterobacter cloacaet 172 Enterobacter asburiae 2.109
Enterobacter hormaechei Enterobacter cloacae* 146 Enterobacter cloacae 2.193
Klebsiella (Enterobacter) aerogenes Klebsiella pneumoniae 213 Klebsiella variicola 2.238

Enterobacterales Klebsiella pneumoniae Klebsiella pneumoniae 258 Invalid Identification 1.663
Klebsiella variicola Klebsiella pneumoniae* 223 Klebsiella variicola 2.138
Klebsiella variicola Klebsiella pneumoniae* 211 Klebsiella pneumoniae 1.879
Proteus mirabilis Proteus mirabilis 236 Invalid Identification 1.270
Raoultella planticola Raoultella ornithinolytica* 214 Raoultella ornithinolytica 2.331
Xﬁzﬁ,’fggj;}:zi ) Acinetobacter junii* 188 Acinetobacter parvus* 1.895
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 155 Acinetobacter b. 2.049
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 226 Acinetobacter baumannii 1.718
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 198 Acinetobacter b 1.985
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 174 Acinetobacter baumannii 1.911
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 164 Acinetobacter baumannii 2.027
Acinetobacter nosocomialis Acinetobacter baumannii complex (nosocomialis) 159 Invalid Identification 1.667
Acinetobacter grimontii Acinetobacter junii* 253 Acinetobacter junii* 2.166
Acinetobacter gyllenbergii Acinetobacter junii* 181 Acinetobacter junii* 1.851
Acinetobacter johnsonii Invalid Identification - Acinetobacter johnsonii 2.265
Acinetobacter oleivorans Acinetobacter baumannii complex (pittii) 145 Acinetobacter calcoaceticus* 1.833

Glucose Acinetobacter seifertii Acinetobacter baumannii complex (pittii) * 133 Acinetobacter pittii* 1.941

non-fermenting bacilli . L
Acinetobacter seifertii Acinetobacter b nii complex (nosocomialis) * 161 Acinetobacter b ii* 1.994
Acinetobacter seifertii Acinetobact ialis* 144 Acinetobacter pittii* 1.888
Acinetobacter soli Acinetobacter baylyi* 176 Invalid Identification” 1.670
Acinetobacter soli Acinetobacter baylyi* 195 Acinetobacter baylyi* 1.821
Acinetobacter venetianus Acinetobacter haemolyticus* 189 Acinetobacter haemolyticus* 2.190
Burkholderia cepacia Burkholderia cepacia 215 Burkholderia cenocepacia 1.880
Burkholderia cenocepacia Burkholderia cepacia 184 Burkholderia cenocepacia 2.115
Burkholderia cenocepacia Burkholderia ambifaria 182 Burkholderia cenocepacia 2.106
Burkholderia cepacia Burkholderia cenocepacia 201 Burkholderia cepacia 2.232
Burkholderia cenocepacia Burkholderia cenocepacia 194 Burkholderia cepacia 2.169
Burkholderia cepacia Burkholderia cepacia 199 Burkholderia seminalis 2.102
Chryseobacterium massiliae Invalid Identification” - Chryseobacterium species* 1.997

Gram-positive cocci Streptococcus pneumoniae Streptococcus pneumoniae 182 Invalid Identification 1.670
Neisseria macacae Neisseria macacae 184 Neisseria mucosa 2.052

Others Nocardia nova Invalid Identification” - Invalid Identification 1.696

The isolates which was not correctly identified at the species level were indicated in bold.

fThe protein spectra of the species were not included in the database.

'E. asburiae were reported as E. cloacae complex by ASTA MicrolDSys.

Abbreviation: ID, identification.
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UMD|ME A0 552 H 0 El S Antete| Hjw
171 Z3hE 92 Adm Y= A A 2014 9¥HE] 20191 9L 7HA] SIAZE Al ulF ZIAL
4 & H1ghF 108251719 éﬂr~ ASTA MicroIDSys Tl| o] E{H]|o] A0 o Z-53t
H| waQich AA oA Bl w42 F 133450]30 01 52 F 4015°] =T, ©]F ASTA
MicrolDSys®] tl| o] Efuijo] Aof| 3t &J:T 12045(90.2%), 22 349%(87.0%)°] Atk Lt}
sdzke] AArAo|A] BarE A 57 Axtol|A] tjo]Eju|o]Ao) ATE|A] o= 0] HlE-2
T4 S0l A= 0.3% (373/108,251), T35 ol A= 1.4% (1,523/108,251)°ll EX}5}3ATE £ A+
ol A ER15H ASTA MicrolDSys2] 54 L] &-S thYe 42, 7€ B Axto]| tisl] & 50|
A= 99.7%, T FEolIA=97.9%2] YA EE BY A0 2 of| SE|{THTable 6).

Table 6. Estimated identification results of ASTA MicrolDSys compared to the strains reported by Bruker Biotyper over the past five
years

Year 2014 2015 2016 2017 2018 2019 Total
Reported strains 18,117 19,617 18,328 18,684 20,406 13,099 108,251
Estimated number of matched report (%)
Genus level 18,107 (99.9) 19,608 (100.0) 18,251 (99.6) 18,532 (99.2) 20,316 (99.6) 13,064 (99.7) 107,878 (99.7)
Species level 17,845 (98.5) 19,309 (98.4) 18,011 (98.3) 18,272 (97.8) 19,809 (97.1) 12,773 (97.5) 106,018 (97.9)
DISCUSSION

A -2 ekl B4 Wi E ol-8shs AR5 edHIL MALDE-TOF MSS &3 H]
WA HESHA| w5 57 0] 75 24], Enterobacter w45 5 Q- wZ0l| A= MALDI-TOF MS
o] #% 4ol A7 Jlgol BH vt Qlth11-14]. £3] E. cloacae] 7390 E. asburiae,
E. hormaechei, Enterobacter kobei, Enterobacter ludwigii 52} T8 71/d AJ-£0] -R-Al5t MALDI-
TOF MS 7| 2 oA 5] A] Q=rhal LA lth12]. &2 Aol A & K. aerogenesH K.
variicola, E. hormaechei, R. planticola 5-2] w5014 & ZH] 25 Aol F3o| At 574 YU
7} 2RI Aol gk ASTA MicrolDSys] 7% 574 U 2|8-2 98.3% (411/418), Bruker
Biotyper= 98.6% (412/418)%.2.H, ASTA MicrolDSysOllA] & 54 A7} Ux|64A] Ztd 7
TF 5 65+ dlo]EjHo] o] Z3kE| o] QLA| UALYAF), E. cloacae complex® 5351
B 8h= 72025t Enterobacter w4501 thall A E. cloacae?} E. kobei, E. asburiacS E. cloacae
complex 2 E3oto] 15k Q119 E. hormaechei= El|O|EJ#|o] 20| QIRATh 2 2|42 Q1
tlolgjH]o] A0] B2 Folo] F 578 A= E FdAIAcrE Ao g mekHct

Acinetobacter T4 71 2 231 AU 713 vt & stH=E FEAMolA HH ) sjEF
< &0 fEot, olF 7] Ao Higwt s el 25 22 E ok 7k v
Acinetobacter 74-2- TR A2 2] A0l = FAloll U= A1d tAlul/d el 497 Bom
AET Y Je7IThE dA6] ST E Ao ® AR AH25]. 53] fEyetelA A
baumannii+= non-baumannii Acinetobacter %01 B|3l} Z | W/ dEo| ol Fom 2 Q4N
R E- Ao A= Acinetobacter 745 Z| A= A. baumannii S 7J2Hs| FE3NA Bals)jof & &
87} AtH26]. & Aol M poB 4 B71AE 24 Akl ASTA MicrolDSys2] 4 UA|&
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2 99.2% (118/119), = L] E-2 90.8% (108/119)ACk. A. baumannii= | Acinetobacter T4
% 39.5% (47119} =t, 25 Aok < 54 SFATE non-baumannii Acinetobacter2] 73-%- vt
& A2|82 84.7% (61/72)Q1L, A. baumannii 2 2% SAE 7= 9lqlc). dlo]gfHo] Ao] &
S| 2] ke FZ-S A 9512 732, non-baumannii Acinetobacter?) T4 U X8-S 96.8% (61/63)
2 Z7FeI} A 52 Acinetobacter w452 T4 S 2 Bruker Biotyper®] Ho]EjH|o] A S 7id8H
of, #5574 L& =Y 4 UJTkL Bargh v} Qlrh27]. & 1710l A] ASTA MicrolDSysE= A.
baumannii®} non-baumannii Acinetobacter 7%-2] -0l 1f-- 2 ML Ho|m g QJAdofA

o] 870l HH3| B 4 42 Ao Y2t
5

i

B. cepacia= EY, 2, A2 5 T 0NN = s 2S48 2714 "ot ¢
2 RS T SobsAd AgS 7H #Atol| A Cepacia T (I AHS |05/ o
Hi} o] 2 QIS #&EF)9] YlF oz HiH vl Qlow, FHEE|L} @ FH 4ol = oFA
5 53 Y 7 2 g eyt Hedo] Qlth28,29]. BCC+= B. cepacia genomovar 12} B.

cenocepacia Burkholderia ambifaria, Burkholderia anthina, Burkholderia dolosa, Burkholderia multivorans,
Burkholderia pyrrocinia, Burkholderia stabilis, Burkholderia vietnamiensisS E3Foh= 17202 7}
7hE 971e] #FE 08 FAE 0] O™ 0]F B. cenocepaciat= poB FAAS] TFY/d & 2= 47
9] ofgo] Zalgti30]. WA BCCE= MALDI-TOF MSU 165 tRNA, poB -3AAF 7] 2
Auto 2= 3% $271419] 7o) o] F T hisA T recA 52| AR GV L BAS S35
et BF S4o] 7k et Aoz dA UTh31]. & 7oA = F MALDI-TOF MS H] &
= Burkholderia species®] #4782 5| 5451, #F LA &2 62.5%= RO, B,
cepacia®} B. cenocepacias 7 25| -251A] B51iTh kA MALDI-TOF MSOll4] BCcol| i
Ste #57F 54 E A-olle SRR AR 4 Qs 54 AakE Harsfof oh, s 7
of| ot A=t #F-& HaroteH hisAY recA 2] A7IAH BAS 712 AlsfsloF & A
o= e

Candida T4; 2} Nocardia 142 MALDI-TOF MSZ 55 ] 24 &gt 54| 7Hssicta &
24 eh32,33]. & AL = Candida w452 7 IR 54 227 48] YA[SHASUN.
novate 5 Z4H| 25 LS FF 5ol Aoisteict Theh ASTA MicrolDSys= alid -]t
olefijo] A0 gl o™, 23] A FollA Nocardia w4:0] 13 Hioll Qlol A A et 75 =
H]ef PAH A exo) 7HsAd = Al 4= iUk

5EAZF 2 A0S Ao A Bruker BiotyperS: AFE-510] BE1E I & 40152 75
30|41 ASTA MicroIDSys2] | o] Ej#o] A0 S]] QIH F5-2 3495 (87.0%)°] ATt 1
o] IS A AAP oA el 7P 3E 739 oF 102te] 719] 7 Axtol] tish ASTA
MicrolDSys+= tH-22] 2 #5-5 Z 3510 97.9% (106,018/108,251)7kA] 5 LsHA] Bzt 7t
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AHolA ARE 7Hsd 2l o2 ) 7ol AufisiAut EUX S BAH +F tiF-2ol Tl
ojef|o]2of AT A 9123?1 dlojefHjo]20] &2 T3l Ol 5 FE 54 ds2 4=

49le Aoz oyt

Qof

Hi7: 22 M2 SA1E S EX AR (matrix-assisted laser desorption/ionization-time of flight
mass spectrometry, MALDI-TOF MS) “H] Q1 ASTA MicroIDSys (ASTA, Korea)= 7]%2] MALDI-
TOF MS ZH| 57} w5 574 21| Y80l 2 208 Big v} Qlo} 2 A= A4
A& Ao Q2= HAolA vl #5 A4E Tt O 2 ASTA MicrolDSys2} Bruker
Biotyper (Bruker Daltonics, Germany)2] #% 574 5= H| 153t} T8t MALDI-TOF MS
oA #F o] & EA] Gethal YA Sl w450l tidt F7HQl BIHE Fol, ASTA
MicrolDSys®] 7-&/d 2 2HA| 5 3715kl A} 5.

£ 88952] YA E2]F5 ASTA MicrolDSys®} Bruker Biotyper= 212t w52 545t0] 2
& v WS A wF E= d4o] BRIHA] 9= 7 T 772 16S IRNA A7 1A E
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10825171 & 7] Bl et d2d 20 2 oS5 = 7 574 U4 106.01871(97.9%)°1%1
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