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Purpose: Today, many urologists use nucleic acid amplification tests (NAAT) in
diagnosis of Chlamydia trachomatis infection in Korea. A new variant of C.
trachomatis with a deletion in the cryptic plasmid, which cannot be detected using
commercial tests targeting the deleted DNA sequences, has been found in Sweden.
Therefore, the partial deletion of cryptic plasmid DNA means that the diagnostic
standards cannot detect chlamydial infection any more in cases of new mutants.
The mutant type has been prevalent in Sweden, however, its incidence was not
high in other countries such as France, Holland, and Denmark. In or to study the
existence of this mutant C. trachomatis in Korea, we developed new primer sets
for detection of this mutation.

Materials and Methods: We collected the first voided urine from male urethritis
patient from April 2012 to August 2013 (Dankook University Hospital, Cheonan,
Korea). We used the 25 confirmed C. trachomatis-positive specimens by using KL1
and KL2 primers for C. trachomatis and tested the existence of mutant chlamydial
infection with the newly developed primer sets.

Results: We could not detect any new variant in the samples.

Conclusions: Although this mutant C. trachomatis is not seen in Korea, we should
watch for the occurrence of the type in the future. | would like to briefly report on
implications of the surging mutant forms and how we might attain an understanding

of this phenomenon. .
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GAGCTCCGATTITGAATAGCT
TTGGTTAAGAAAATGGGCTCGATGGCTTTCCATAAAAGTAGATTGTITITAACTTTTGGGGACGCGTCGGAAATT
TGGTTATCTACTTTATCTTATCTAACTAGAAAAAATTATGCGTCTGGGATTAACTTICTIGTTIC TITAGAGATTCTGGATTTA
TCGGAAACCTTGATAAAGGCTATTTCTCITGACCACAGCGAATCTITGTTTAAAATCAAGTCTCTAGATGTTTTTAATGGAAA
AGTTGTTTCAGAGGCATCTAAACAGGCTAGAGCGGCATGCTACATATCTITCACAAAGTTITIGTATAGATIGACCAAGGGA.
TATATTAAACCCGCTATTCCATTGAAAGATTTTGGAAACACTACATTTITTAAAATCCGAGACAAAATCAAAACAGAATCGA

TITCTAAGCAGGAATGGACAGTTTTTTTIGAAGCGCTCCGGATAGTGAATTATAGAGACTATITAATCGGTAAATTGATTGTA
CAAGGGATCCGT

AAGTTAGACGAAATTTTGTCTTTGCGCACAGACGATCTATTITTTGCATCCAATCAGATTTCCTITCGCATTAAAAAAAGACA
GAATAAAGAAACCAAAATTCTAATCACATTICCTATCAGCTTAATGGAAGAGTTGCAAAAATACACTIGTGGGAGAAATGG
GAGAGTATTTGTTTCTAAAATAGGGATTCCTGTAACAACAAGTCAGGTIGCGCATAATTITAGGCTIGCAGAGTTCCATAGTG
CTATGAAAATAAAAATTACTCCCAGAGTACTICGTGCAAGCGCTTTGATTCATTTAAAGCAAATAGGATTAAAAGATGAGGA.
AATCATGCGTATTTCCTGTCTTTCATCGAGACAAAGTGTGTGTTCTTA

ITGTTCTGGGGAAGAGGTAATT

Fig. 1. Schematic view of the partial Chlamydia trachomatis cryptic
plasmid DNA sequences (reference sequence: HE603233.1). Chla-
mydia trachomatis plasmid pSW2, strain Sweden2, serovar E (reference
sequence; FM8654) revealed 1 377-bp deletion in CDS1 region (box).
CDS; coding sequence.
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Table 1. Primer pairs used for polymerase chain reaction of Chlamydia
trachomatis

Primer name Sequences (5°—3’)

Forward GAGCTCCGATTTTGAATAGCT
Reverse 1 AATTACCTCTTCCCCAGAACA
Reverse 2 TTACCTCTTCCCCAGAACA
Reverse 3 AA(C)TTACCTCTTCCCCAGAACA
KL1 TCCGGAGCGAGTTACGAAGA
KL2 ACCAATCCCGGGCATTGATT
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Fig. 2. (A) Polymerase chain reaction (PCR) results of testing for the
cryptic plasmid of Chlamydia trachomatis by using a primer set KL1 and
KL2. (B) PCR results of testing for the Swedish mutant cryptic plasmid of
Chlamydia trachomatis by various primer sets. M: 100 bp DNA ladder
marker.

2 &

EE 259 C trachomatis FA7AA|(Fig, 2A)04 244l
Edolgd e AZEA| shthFig. 2B).

=t
=

k=

C. trachomatisdl 28+ 749G wl=2] 74 wipd 2F 3007+
Ho] SxlollA WAE T ek w8 ¢ nachomarisol HEE
AgH|R G 2495 A=T} AZEH o] Hl-Ee| S
C nachomats®] FH %, 5 Xrgold, oxk4Ql &4l 59
2|zl 2231 QlojAM, Heet HALR AHE Z7]ol st
O gEEe aUshe o] g Fasi

A oF 80% o= A wErlE S7h FEle] Wst
Q2] S0] 91, el Aol o S0 A=}
R AT FAoh} BHIE B 4ol glol, e fAEol
A58 WA G wke Bade w4 Saka 4 Al
2210 HUAT 7H 0 2A epiele] kel Fast

S 3 o9} ol ¢ trachomatis 73 T RE3F
o2 Holwsl Wghes} e AAHel PApilo] 2.7
Ea glo] T NAAT So] B ARgHa ek it
SFEHL AHZ C trachomatis T D714 LS primers
B3] ZEhE 102 1 Holre} Wzkert vl Hob
A AARAZTF 2 e YA C rachomatis
Ao A3 Agsa Qo

GAAZEY ] 7| NAE BE DNAS] A A7 e
23 Ao 7 AL oA EHI=Ttel Wk in
house PCR, real time PCR 59| #WHog FEs3It}t C
trachomatis®] 73-%- ompA -ﬁ—?ﬂx}b}, 16S ribonucleic acid

M

(RNA), cryptic plasmid®] C trachomatis F+AAE EX2
staL ek, o]E 5 ompA ALY 16S RNA 3324 C
trachomatis 3+ AR 17]¢] §-Axpato] Z)8}A9F, cryptic
plasmid®] A% C #achomatis®] #3}e] A= ulz} 3t
MAD 4-10707} 231, 2 329] C trachomatisto)
A P G S 2 sk Fol 2 e
SINAIEL A7) cryptic plasmidE $E3Fe] C fracho-
mdns;f'a Aeksta 9} B
FPH o2 RocheAHRoche Diagnostics Corporation,
Basel, Switzerland)©] Amplicor kit®}, ligase chain reaction-S
0]-8-3} AbbortAHAbbort Laboratories, Abbort Park, IL, USA)
kit So] AE Zglan|e2 ZZile] ¢ gachomatisS AErs}
3 I UAEE 99%7kA] Haskal ot 23y, NAATH-S
1 vigEs) ol vhg- o) B eld Eeviol
9 ol B FAADIAL 205] el o) Lol
NAATHO R ZIRHE 4 itk B4} sk
AR FAAAI NG| 2R 2qd Behold ¢
ohelsh Be Fag WA ov)E sha

EAN

trachomatis®] Z&%-2
t},

AR, C tachomatistt-- 9 A7) Axlo] L AFLLE 71HA]
I UNE A7IMEe] dFE HFeTh gk 1 AEe R
C. trachomatisdl 7X9H SkA}ol|A o wdl J&gS w|x|=r}
3= Aolt}, C trachomatisA] J2EE FAA} A =9
e oA A 2 dEA A @t =57 ayptic plasmid7Z}
= C trachomatis?7} WAE 7% ste] ol Ad&L ¢
trachomatis AZ9| 23 JFFS 4| g=vh= 4= 9
o} AN vloly 2 Alde FF Al BE&4Q1 S
(cloning)& #1381 2 2x0]%] °L7%‘/} S T FQ3HA] %2
frazte] dH-E W= Aol vk s st ¢
trachomatis®l] o1w@gr W3ste] 7Fs/d-& A4 47} ot
ol @2 thE 79 ( tachomatisETt BEg AE TS
7131 serotype Extol| ATt = d2dolc), < Magbanua
509 AT wEd, 37w deg 7k G
trachomatisol] 7398 3x}e] 7 7|&o| C wachomatis
ol 12} kA2 AAEE azithromycinoll= &3 gl
doxycydine 2 2%F 2|57} ©ohal sz 1 JXdz el on|7}
v sAn

A, 237] dodo] AAAIA] BHEHA] @7} ob A
29Hlel] =ghE A7) s ool & o ok ARV

Aol Hiarof wp2 o|2jgt Fd2 AdEle] =ske o]l
I 7 =7 & U fETEAONE vl B2 dde=
GH AL QY. 53] ofE Yol gkl EdAdHeld C
trachomatis=. T FARE 9]¢l of8) 7|g=o] = FA}
& ettt A 0]“: Xloﬂxq?_ —rxﬂi AzvE 7t ot

5 o

SEARE S ALsle] R

d

Korean ] Urogenit Tract Infect Inflamm Vol. 8, No. 2, October 2013



Jae Kyung Kim and Gilho Lee. A9Hl & Z2at0|C|o} E2tAD

FE|A 101

2 & gilo] Aga ATl 32)
HeReek ozt Bepelis o} A Eeolde)

o] S yEst uf B oIte] A= 1 oy}
B R 848 o s AT

%ﬁﬂmq
2 E
A SedetelE  2qE Euol

trachomatis®] WEE T4 &S A2 FA3IT ko
IR B 3 o Ao Aae] Al 29 5
PEF WAE Hd o B2 FAE ges FU)He
o3t Mol ¢ muchomatis TS A D a7l L
Aoz A7

REFERENCES

1. Groseclose SL, Zaidi AA, Delisle SJ, Levine WC, St Louis ME.
Estimated incidence and prevalence of genital Chlamydia
trachomatis infections in the United States, 1996. Sex Transm
Dis 1999;26:339-44.

2. Stamm WE. Chlamydia trachomatis infections of the adult. In:
Holmes KK, Sparling PF, Mardh P, Lemon SM, Stamm WE, Piot

P eds. Sexually transmitted diseases. 3rd ed. New York:
McGraw-Hill, 1999:407-22.

3. Lee G, Sohng I. Cryptic plasmid amplification of Chlamydia
trachomatis at a Korean Health Center for Female Commercial
Sex Workers. Korean ] Urol 2006;47:37-41

4. Unemo M, Olcén P, Agné-Stadling I, Feldt A, Jurstrand M,
Herrmann B, et al. Experiences with the new genetic variant of
Chlamydia trachomatis in Orebro county, Sweden - proportion,
characteristics and effective diagnostic solution in an emergent
situation. Euro Surveill 2007;12:E5-6.

5. Jurstrand M, Christerson L, Klint M, Fredlund H, Unemo M,
Herrmann B. Characterisation of Chlamydia trachomatis by

ompA sequencing and multilocus sequence typing in a Swedish
county before and after identification of the new variant. Sex
Transm Infect 2010;86:56-60.

6. Reinton N, Moi H, Bjerner J, Moghaddam A. The Swedish
Chlamydia mutant nvC trachomatis in Norway. Tidsskr Nor
Laegeforen 2010;130:380-1.

7. Hoffmann S, Jensen JS. Mutant Chlamydia trachomatis in
Denmark. Euro Surveill 2007;12:E7-8.

8. de Barbeyrac B, Raherison S, Cado S, Normandin F, Clerc M,
Clairet V, et al. French situation concerning the Swedish
Chlamydia trachomatis variant. Euro Surveill 2007;12:E11-2.

9. Morré SA, Catsburg A, de Boer M, Spaargaren J, de Vries HJ,
Schirm J, et al. Monitoring the potential introduction of the
Swedish Chlamydia trachomatis variant (swCT) in the
Netherlands. Euro Surveill 2007;12:E9-10.

10. National guideline for the management of Chlamydia
trachomatis genital tract infection. Clinical Effectiveness Group
(Association of Genitourinary Medicine and the Medical
Society for the Study of Venereal Diseases). Sex Transm Infect
1999;75(Suppl 1):54-8.

11. Pasternack R, Vuorinen P, Pitkdjarvi T, Koskela M, Miettinen A.
Comparison of manual Amplicor PCR, Cobas Amplicor PCR,
and LCx assays for detection of Chlamydia trachomatis
infection in women by using urine specimens. J Clin Microbiol
1997,;35:402-5.

12. Davis JD, Riley PK, Peters CW, Rand KH. A comparison of ligase
chain reaction to polymerase chain reaction in the detection of
Chlamydia trachomatis endocervical infections. Infect Dis
Obstet Gynecol 1998;6:57-60.

13. Lee G, Park J, Kim B, Kim SA, Yoo CK, Seong WK. OmpA
genotyping of Chlamydia trachomatis from Korean female sex
workers. ] Infect 2006;52:451-4.

14. Byun Y, Park HY, Kim H, Lee G. Differences in Chlamydia
trachomatis cryptic plasmid loads in two types of female
commercial sex workers in Korea. Jpn ] Infect Dis 2008;
61:146-7.

15. Magbanua JP Goh BT, Michel CE, Aguirre-Andreasen A,
Alexander S, Ushiro-Lumb I, et al. Chlamydia trachomatis
variant not detected by plasmid based nucleic acid amplifi-
cation tests: molecular characterisation and failure of single
dose azithromycin. Sex Transm Infect 2007;83:339-43.

Korean ] Urogenit Tract Infect Inflamm Vol. 8, No. 2, October 2013



