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Basic Concepts of Bacterial Taxonomy
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The three components of taxonomy are classification,
nomenclature and identification. Traditionally, bacte-
rial classification and identification were performed
based on the morphology and the biochemical data
of the bacteria. In newer theories, or so-called natu-
ral concepts, the relationships between bacteria are
based on the overall similarities of both the pheno-
typic and genotypic characteristics. The polyphasic
taxonomy, or current taxonomy, describes the in-
tegration of all of the available genotypic, phenotypic,
and phylogenetic information into a consensus type
of general-purpose classification. When routine identi-
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fication methods that are based on the biochemical
tests fail, alternative procedures such as complete
16s rRNA gene sequence analysis are required.
Although the results of 16s rRNA gene sequence
analysis have not been fully discriminatory to differ-
entiate closely related species, they may guide the
additional analyses that are required for species
identification. (Korean J Clin Microbiol 2012;15:79-87)
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AlTe] S DNA-DNA HHAo] 70% o]4to]a 4Tme]
5°C oJslel & Felo FFEETTF THE AYErh Tm
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°]= DNA-DNA 23t dloJeje} o2 EAES E313t te
7AEAQ dlolel g TAZ WeAlch ol &9 Feje} 318t
R gl 3983 EA S| Yx|Ele Aol i)l

5 712 wheslar AAHQ AAES ¢ A7 DNA-DNA
3ZHDNA-DNA hybridization) gkl <A 752 A& W&
| gstel 2 7] AAS BSeEd o $5 2ol
52 DNA-DNA 23} ko]l oJalla] A2 ohg o 7]
H o] whekel] YA S0 E 7 E < glrkd
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nce)E F7HE = Y14 o F4e B, WA 3 7F
DNAI ZA1& £ % 19} v]8 DNASE A& 4olFrt
=35 DNA 7het5o] sfiel=la AAgste] E + 7
DNA (hybrid double-stranded DNA)7} A= &5 Folt)
FEAC] B AE QAEE B Ansh AT 15
elateid o W ol Hesith 5 DNA g3l 7864 1
A Er 25 BA ok Aol visl o = &&=ollA 7t
A% o FElHh gl BAEEE A A 7 b
DNAE Z4t columnol] 7Fe-FaL 2355 &% tHlF o s
7otk 2 gallslo] 4 7o 2 B QlE S colum
AP ) A eigde, 7 S dAolA Salse] A
2 QAL Follo] 7 olEEA A} ol Lxol &
=] =A] 7|53k} 3415 DNAZ} columng whAUZE 255
- s 7Y AR e Rkedd ok 5 EAA
(homologous hybrid)$} o] =A] | (heterologous hybrid) Alo]
o] Tmgke] #telql ATmglke] 2 739 &4 DNAZF 1
2le] DNASH ol Aele] 2 Agsiglens Wl s
ZollA] A=} Ugha2 ofmldeH14] (Fig. 2).
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Fig. 2. Schemdtic diagram showing DNA-DNA hybridization procedure. (A) The DNA-DNA hybridization step. The DNA of two species of
bacteria are heasted and mixed together. During incubation, the DNA strands were dissociated and reannealed forming three kinds of hybrid
double-stranded DNASs, (B) the melting procedure to andyze the melting profile of the hybridized DNA. The double-stranded DNA is bound

to a column and the mixture is heated in small steps.
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Y A7 FAoll TAE FolA AEE e A 4l
oAl sllof sk Zlo] Ewslel. 19951 Clayton 5124
Genbank dlo[e{u]o] 2ol Lk} Ql= F5-% rRNA A714149&
AAE] vlazsl Hoks wl. 7FE 7H T T HollA ¢l
2] R E2 22| Fli(intraspecies) He]7} 16S rRNA
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(variability)e] 41& FANEH Y 75 Uil &= 24
2 7+ wou}, 755 Aol (srain-to-strain) ¥l 7]91skA
v 75 54 25 Q719 AA o, o A &l 9
A= dold 4= hrkar Hot A dlo[ew|o]2ellA] 37
A ol 7o ZAA Adsta Agske Aol dasit 3
ol Jaspers?} Overmann S[25]0] g+ Al Wil J&=
16S rRNA 42 7ol Zol3lo] k= A, A& ol vk
E A 373 A2l (ecophysiologies)oll <3l = Alatoll Al
I 71AGe] stk A sl

R oA AR S ] Slsl R b aLiERbEell
el 252 AE8A Q1 A A|(chronometer) 241 €] ZAll5ol] o
A =AE =ik a2E FollA dhekdt eliE chiE
ATPa=?] beta £%+9], dongation factor Tu, chaperonin, RNA
polymerases 12| 31 7k-2]E4] superoxide dismutase 5-©]
S8 FA AAR AlEREllA] AR glgol TRy
oh tiAlE A AlTE SollA Aub o o EAfslof
=3l g A o)7L A Qbotof s 5] FAMA Z18}F SR}
16S rRNA 31248} vl sl e} o whetol ok e
o o] o] A2 WA A A= A& sl o 588
ZHeoleH1].

2) ESEH 7|8 (phenotypic method): A-5-21Q] A
A5 Al S} oFE(subspecies), <F(genera) 2! ZH(family)
ZlEshe ol A7 H9x, %A dlelde Alsdr
(phylogenetic tree)ol] 155 &dsle dl ALE AL 5
AA He] F8 AAE 3 dl Ade] =ik

YA IR 783 7 AAE AEsle vl 2e

)]
Zst7] 13k -4 (hierarchical ling)o] 914 A4

oo o

ool 53 7
o Je F 4 ri31s, EHYA 540 Wol4o] Hol

A o Al Tgop)AE BRTES A1EsAL sl
o ofelgo] Qrk. oleld ATl T SRFUAA mi
SAYA WS FFE AAY Wl BH7] e De

A, Gram |4 SA)k A2, 271, Ge)E 2ol &
ok Aeleh, Azl SAols AR ohE kel el 4%
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o3} Az T pH 2o, Ad(slt) BE, B2l
o Aol ¥, ghaAle} 7o tlokst BAo] 9l ZAslelA
Aol hokst fao] 5o} SAlol st A, SRFES
A8 5 P 5 Sol Eito] Mk, AAA Qe ARE

o]
| =4
7 Q) mEE EFRD S40) £3) Yaekd THYH

(1) F=XIF(numerica) B4: 8829l dlolel= AFEE
0] &8} 4223 H| 3L(computer-assisted numerical comparison)
Holl SJzljA] H 22 EAo] st}

TR e A7 BEEwHA e e o
T2 el vialiA chre] FRAR EAS Hlad 5 9
Al #MET26,27). FF5 2 A 7k A AEE HolFe
tllole] 5 (matrices)?t T34l (cluster andlyses)ll 4] 21of
A ASHFE 54 79 7752 THFAQ L3kl it
AAA B ekl Eoh S 5450 £413 Al
A o] whizel el E9Y BAS FAH0R
BAsHE o] BReH e We whshehs o] Eelutel).

3) &ty i (chemica method): “3FHHEF8} o] gE A2
Altg E53k7) 1A Alte] ofe] 7RA] ASkebE ]l Al el
g RS A TANHeR HEeh AE Wit

(1) MEX|LEA 2 M (cdlular fatty acid analysis): 30070 o] 4
of AppAt gl s kgl Al AlE el Siek. SA AR
o] Allfate] A o] (bilayer)e] AEEola el 54
FHo g 23] Agulo] shek AHAE Ad4fi(chain)] Zolgt o]
Z74%ke) 1% 9} X 3hH(subgtituent groups)2] Hol7}h Al R
9| 545t} o} frgelrh2g]. T & AEAAE
& Fel AR 4 A} 28 54 23E A ¢
oh mEE EFH S Agel AEAYA methy
ester A2 AHAE A o]}, o] welshel Aubato] h2soA
= 2n}E 125 (gasliquid chromatography)ol] 3l A= o 2
selE A gk Akl ek A Q) kol Al A
Ab ekl BAe vehisrh & AEAAE EAo] e
Aol 54 A4 Bl del AdEa 9l

oHE i stellA] AlEAAL B4 Algstal sl A

gk A o 2 A w9 &b AGE= A5t Sl o]
Hog o] FFEs 43k ¥R nluste] 13
A A 7] SATEE 3 V1A ARE A

(2) Matrix-asssted laser desorption ionization time-of-flight
mass spectrometry (MALDI-TOF MS): MALDI-TOF MSe] F+
7HA] 5 QAT 3 ThiASE FokrA] A, thiE 4
I EA4, ot} Alzheimer A3l #AS, L2715 E3dk
ofg] Agke] AEEAZHbiomarker) Haoll &3] At
[29,30]. MALDI-TOF MSellA] Z3xl|= dlo]A] sgAlS SolFe

°

o] A7|7e] A7l FZH(flight tube)s o5l A 222
I8l (mass/charge, miz) Bl&ol wet o] g3l #zl%
Feo] ZEfRict. o] & FAgsle] BAs £ ] Ak ~

Ao ZH w2 el Ak gl F25 Qs
o] AAE A o Ach31]. LAt Holl ot 2t
Hdesorbyeh= AA1E, S8 =& AU wIzkE, & 2
21(1-300 kDa) 59 A4 = Holl MALDI-TOF MSe= &
AEH AAES] AR (biomolecules) 7ol A
Lot} A9 wheAlF A& o] 1 AR o] Y
Al E Al AAAell 718E Atk Relx BE
o] 4= & el e 4= lx A #HAo] IEZ 253k o]
t} olZ|gt EAEL o] AlFielFe] B9 548 2
FA 0 & sl AT Al B3 vigolr). n] &S

ALDI-TOF MSe= @AMt A8 et &
5ol &8 F5s Tislke ul Agslo] sich

=
N
(o}

A

Iz

Gy
(M o ol rfo
F:l

=

juilol
o

o

e n_‘l%

Y0 Mr O b1 oS ofL wju oY
1 do X 2
o (O
H (o
ok

o

=

e

RS BHete] ANolch F4L & AlFol deiA Yk
S5 QhollA] ol Folu} ol alleksbeA] sfotelo] AAe]
AR Aol Z WA F9 54 ofn 514 dle]
Eflols 5431 u] g slold w9 F& HaelA Wel]
S18 Rolut.

1) S5 &2k D442 A% AL Bl 759 4
P9 B3} AR AAZ B 2doldl AE Ao
2 BAelo] B4 Wk ek ok AlFo] el A%
3} ulgoz vz $49 4 glrhd oA mEHoR W

L AT Ak olHd FRES AT 0 Add

F(afiliation)o] o™ F1AE B sEe}.

719l AA9] 16S rRNA A2 A ES vlashs 7|He
u|z1e] Alfo] Al o ofd el 7H TV
Zoble bl 7hg 73t 57 5 shuelok rRNA 517 ol
Aol ZAE & &3 AL (MicroSeg5003} 16S
rDNA Bacterid Sequencing Kit 5)o] ¢} it} 16S rRNA &
Aze] 5kt edod o] YRR (Escherichia coli ¥ o] A|A]ol]
A 6001141 110 91| F-)o] 7 AHIE WA A2 fa Al
= Zrell 7bg o] & wl= Aol 17].

IRNA 37149 484 752 = 7IEsked ARl
% HF DNA-DNA 23} 755 & A9 ZAIE A&t
+ AlK(proposal)[32] = AR} FEoll ZA]= Ho] oz} ZA|
FRA el 718 24} (Whole genome based andyses)ol] 2]3lj4]
AAE B ek

16S rRNA 412+ 4714 w7t B2 AT (genera)ol
A & A BEsA AT 5 A dliEeh 2EU IRNA
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A71A G vl A7t F ol TFE TEY i 1
3] F17bslAl g2 7397t Eshrhe A A B Rl
Aol AF EEvie) mEdt o Fol| &3 FFEE
(strainto-strain) @] iAol disiAE & Ran gl 75
o] 49| @ 7Hinteroperon) Holol gk AA % gt
ol A=A % HelFE ok FA% BzA<l o[

7} 9lo] L 9] 16S rRNA 747} 9714 o] EAL F&3

S §A) wiEel ol 54 FEell Saictn AES Wl
B, B ol Rle] AIBUREOIA S5 91X A fstar o)

AL, 16S rRNA 7421 714 QDlA] 71 717he- o] %%
22 97% F=nt fFApstthe Aol 2AF ol 2 Fol Al

+ TEolgka AEE A AL vAsE Aol 53
F24 (partid) 371414 dlolHl & 7HA 3L by Be & a2
g 1 o] FE3 IRNA 42 47144 dlolele 1 2
78] Al BHuk g Fm, 2 A2 v Fito] M
o] EFEA ol it AEE Il g = 7] ol
FoltH7,17]. 2% B33 16S rRNA AR 3714
Ao M2 FE T dl gk oz AR gle
“F3 Z5(gold standard)”- VERATERL ARH FAS sle
o) gl e mAEH File] FUIFe R Hauwa glvk
[33].

2) ZEk 7|8 (RNA 37144, A-AZE(whole-cdl) AHHE =
Al ribotyping 94, MALDI-TOF MS, A 544 7|44
4, microarray, ¥4F RHALE o] &3t ZIHE, WAt SE71H
5 e 33%H SAE £¥3 71E dSE(miniaturized
series)ol] thgt dlo]Efmo] 27} o] &rbsslar w2 EelFE9
ERE 71sslA st 9ok e o) & dlolElmlo] 29 AE
- w3k 2 Ve AR A As 5FE0] vk
o] ZAA 71A=o] ghevtel e ek

T AR e vl el e thHA A
L& eE 3wyt Eslvh. F uAFE AAY T
T-5 o] g3to] of AlFHAEA o] o] T3t F(HHA

=

r o

£ 165 RNA $474 517149 BAE ol felo] ), b =
ETA

H

Ol

A3 AR o]x5e] SAEI AT SAE
sto] m|AFg S FF Al Tk A A7
< AR AZolu Al A AkyHo] Hedt ¢
= A Sloll A AR = A, BRRE wiAIU Al ZEalke] 2
L& T, wjef7IZte] 1 FEolvh

(¢3

2 =

7l HoPHols AAH L olaHel EAVY Aol
old) £s}7] of2l ¢ Aefolet. Cowane] 424
7ol Feo] ol=d ) 2ol W)zt WA 7]
AE Agshe e el Bel% 54 EAH B

shaL A1, A 7eh skl ZAAERRE 22 & g} Cowanel
-2 A 7ol 414 A-5-Hck wkekol] 7h4 Fa8t 71W
o] AdlE sl 83t tigte] Pazin o] 5] o] & 7hsdlct.

H|5 DNA-DNA 23} F55 240 k3 9l sAle] &
Mo ZAE o] Wjo] WAdelA PaH F& el o 4

= =

SN w7} A% 917) A ARl AR 165 IRNA 417 5
A BAo] Aol dlA FEAS i HAE 5
7b Aol 3 Resk Aegeleh. 7 o] By o
Bue A7EE Fol AL JHES =
Sol] 2715 Tl o)t ¥l ol THE B4 TzEIeE
A 5 g Ruolch. ol ARE F FEA HE 5
Aok vl LG FHHQ B S HolE RolrH)

o] 72 2000 2Tt QA Fnzn] ALl ofefo]
AT

I

o
Ao
rok
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H32010 v
NiZ 2729 T2 MES
FMCstm o|nirhst TdAtolstm Al PRIt ALS| St I Al
AYs' =AnE?
Bastol A A 94% B (dassfication), ™™ ¥ (nomenclature) @ =4 (identification)o|th. AEH o & AFe BFe}t
AL AT Feehd, A3k dlojelol] 2AE ol AEAk &9 AdA sidelgla Evle Al o] BellAE

i

TEZe WAE TARA, AR 54 & vkl AAER] fAACl 271E ol Z1Edid Al BRedl vHd

A -2 (polyphasic taxonomy)2 44, TAHH, AlSEATHR] BERES B5F Sdste] SAE = Fefe] Lk
o] 5 ke Aolvh skt Aol ZAE £ L&HEY Aol AolishH A 16s rRNA 44 471492

I} 22 tiAlsg o] . asiet vl E 165 rRNA 34 47149 E4 o] RAfsi ddd d55 AHE + &

F i Ho] FEsA X A7t 7hE AT O Ads a3 FF sS4l 2ed 37 B4l del AXE

< T 9 Zloltt [t an|d=et3|X| 2012:15:79-87]
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