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Review Article

The Present and Future of Molecular Epidemiology in Tuberculosis

Young Kil Park”

Korean Institute of Tuberculosis, Chungbuk, Korea

Molecular epidemiology has been initiated for the confirmation of transmission link among tuberculosis patients.

IS6110 restriction fragment length polymorphisms (RFLP) technique has been used as an excellent tool to discriminate

Mycobacterium tuberculosis isolates, especially in tuberculosis (TB) outbreak in the population. IS6770 RFLP has the

most discriminatory power for the M. tuberculosis isolates with high copy number of 1S6/10 like Korean isolates.

Spoligotyping using spacers of direct repeat is useful to distinguish Beijing strains which are found widely in Eastern

Asia, from non-Beijing strains. It is known that Beijing strains are more virulent, apt to be drug resistant than non-Beijing

strains. Strain typing techniques of Mycobacterium tuberculosis has lead to the development of phylogenetic classification.
Variable number tandem repeat (VNTR) of M. tuberculosis is another good target for strain typing. The technique using
VNTR is rising as an alternative tool to overcome disadvantages of 1S6//0 RFLP which is time consuming in the sense

that it takes longer time to process from the culture positive bacilli, and has the intrinsic difficulties in objectification of

the results. The combination of many VNTR loci enhances discriminatory power to become equal to that of 1S61/170
RFLP. On the other hand, the optimal VNTR combination differs from one country to another due to different dominant
clade. Large sequence polymorphisms (LSP) and single nucleotide polymorphisms (SNP) are important tools for the

classification of the phylogeny of M. fuberculosis complex. Many previous reports indicate that the depending upon the

type of strains, the ways of transmission of disease, the way to get infected with disease and the development of drug

resistance conditions are variable. Therefore, the molecular epidemiology of M. tuberculosis has become more important

for tuberculosis control in the world. It will be possible to set up tuberculosis-tailored policy after the characterization of

M. tuberculosis by molecular epidemiologically.
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1.1S6770RFLP

19903 =0l e A Alxe 186110 FHA= (3)
A3 zlke] AR ARgE B ofue} A3 FA st
TollA g714Q1 wd el 7] kAt 186110 A=
Mt Aol A L copy £AE ol A3 Hdhol| A
3 PCRO| target®. 2 ©]-&5 3L It} ISE SAA 23
Aol e F-lell FARE o copy’t AT T

olelg 5AS & o] &ate] AHS 3 F(strain)
92 BF 753l 1S6170 RFLP (Restriction Fragment
Length Polymorphism) 71&<S A H3tA =AU @), o] &
e 2R AR g HA dopzith vt A=

¥ {1 oo o2

1995 % o] 71&S Eiste] Ao ALt (5).

ojoj Al Eufel = Wk ofuE} T e o
o3k 1S6110 RFLP patterns vhetst Axf, g-2jvel 23
#FE o] 186710 copy 57t Al el 107 o]
oo, w5 M| g 30T (6). o] et
IS6/10 RFLP 7] A9 W HEi= =7k Wollx] 239
HAE=E setataral ahz Zlo] T8 H2jelt (7, 8).
A7t A2 Azl BE Akt A Fe
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2. VNTR

19983l Mycobacterium tuberculosis H37Rv 2] 7
Al Aol slFEAIL (13), o] F 2] A3 2] A
A BRI EEATE Ao AA Aw AEIF &l
ol u}2} Variable Number Tandem Repeat (VNTR)7} 274
HAAL, o= & Al EA Sl AmE Wil o8
Atk VNTROY 9§k 5 typingS Ald 3 A d o]
=0} 1861102] WieteR FHAEH H A,
Lol A Aot EApshs flal g e
71¥o] EAT} VNTR typingS Alis Aol &8k 4]
bpe] A71AEo] 3hte] unit®A copy TE FAFst] o
& loci®] VNTRE] copy & 7ML d5 TE3l= 4
otk o] 7|¥e] AL PCRE ©|§3lug 27pe] &
DNARL: A¥E 95 5 vk 23S vAd A
7} 7Fsst s 39 database Tl 2|8k, A3 &
$dow thg AP vlasl=d glof EA7E i
Ty o5 WSS 186710 RFLP KU} "ojx|w, T}
9] VNTR loci Z&o] "Q3}a, Z5to wat 75+ A
5ol thEn (14). w59 WE o] 1S61/0 RFLP &
T HEH o 157] o)) locis AHEHA 2FES dlok
gl Aol VNTR 7S w9 &daiA] o]&3af
I A=), h valueE A5k HE o] =2 A9 127
lociZ #2&}+= JATA (Japan Anti-Tuberculosis Association)
125 FE3IT (15, 16). 12 752 HE S 186110
RFLP THF =0]7] 9]3ll4 ETR-A (Exact Tandem Repeat-A),
QUB (Queen's University Belfast)18 (VNTR-1982, VNTR
H o] S2A= M. wberculosis H37Rv chromosome <F 4.4 Mb
Z2o AAE sl @9li= KbY), QUB-11a (VNTR-
2163a) 371& F7FskA = AT JATA 159 VNTR 4120
7t B cluster /43 E©] RFLPC] 0.9vf= vjEfr
O £& slo® Yeputh fHolA F2 AREHA s
supply 15- VNTR (17)7} e}, 42 455 s
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2 702l VNTR locie] ¥ HE#HE FAIR o, 4
loci ¥ WM FZA} HE 2Jo]E Ho (18~20), o}

b}a' @6—]4' Tl 7 A3k VNTR loci 3%
F714 Ago] Hast AFolgta & 4

ill
w2 At AEdA & F219 Aol(Large sequence
polymorphisms, LSPs %+ Regions of Difference, RD)7} &
A= AT ol gh zpoli= Ade] AlSEsE ATshs
ol sl Ta3 AR = ARREAT 21).

1) 5§84 (30” 1IS6770 ™R E=X

1915 W= 5ol A of ] deigixtel A Zeed W
strain®] 574-& Hq, 186110 A7} NTF region®ll 3¢
o Ho] AUNES LAl HAT (22). oFell At Ho]
A 15 FolA NTF F9oll 156110 Fa=ke] 2] o 5
of me}, AQlEe] JA B2 TS ancient type S =, A
ol e F

2) RD

Region of difference (RD)T Al's A E4 HRE A|A|
st AR A tol /\F‘Q”E] AT} (23). A8 7HA
RD4 ol weh MlAle] At ATE /= W)

STt (24). vt iLTi_ d¥i, F= T I
TbD1S E&38}= §olro} A5 O Z(East-Asian lineage)
EREth #2o] dyelAs seuetel A EeE ol

wollA Ay T 75t Zpolvt e FEE

stk T2 55 modem typeo] Fom, Y-z}
2lue}= ancient type©] Bl X dE 5= RDISI
| 24% o] B2 ancient type©] B2 HkHO| (25).
Syt 5 RDIS1O] EAISHE ancient type©] B
X (26).

3) Single nucleotide polymorphism (SNP)

ZF fAAE 7] Al FARI R BT A f A
Zke] SNPol| whet A AlSS Attt Adltol= o]
23k o] Wol Aste] ofe] 7FA] -2k SNpell ¢
g AR BRI T (27). SNP HE7H2 real-

time PCRO|1} sequencerE ©]-&3l= ¥Ho| a1 g)

£ modem type .2 73}t

-10m£;r4
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§
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4) Spoligotyping

Al A5l Direct repeat (DR)©] 1. 2™, DR A}
olell 4371¢] spacer7]— T} o] spacerE probez 3Fod 7}

A¥ 359] DR F4& PCR 2HEE w kg3 g Ay
UERT spacer MG S] ol o8] ¥ & typingdh= W
Holt}, o] WL 7 77 Z(transmission link) 3o}
< Sl AL AR 186770 RFLPETE B o] Hoj
A 1 EEEs F58 o] vk ey o] Whow
ofAJo}ol] gro] - 3}= Wlo] type (spacer 35~43%F &
A= A )& sk AP E900 (30).
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