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Evaluation of the Performance of GenoType® MTBDRplus Assay for Rapid Detection of
Multi-drug Resistant Mycobacterium tuberculosis in Sputum Specimens
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Tae Dong Jeong', Dongheui An', Heungsup Sung’, Hyun Sook Chi', Mi-Na Kim', Tae Sun Shim?
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Departments of Laboratory Medicine' and Internal Medicine?, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Background: GenoType® MTBDRplus assay (Hain Lifescience, Germany) enables detection of the mutations prevalent in rpoB, katG, and inhA
genes and identification of Mycobacterium tuberculosis complex (MTB). We evaluated the performance of the MTBDRplus assay in detecting multi-
drug resistant M. tuberculosis in sputum specimens by directly comparing it to the performance of conventional drug susceptibility testing (DST)

with M. tuberculosis culture isolates.

Methods: From December 2007 to July 2008, 40 patients with acid-fast bacilli (AFB) smear-positive and AFB culture-positive sputa, including 19
patients with rifampin (RTF)- or isoniazid (INH)-resistant MTB isolates, were enrolled. The MTBDRplus assay was performed using DNA extracted
from respiratory specimens. DST of the culture isolates was performed using an absolute concentration method.

Results: The result of the AFB smear test was = 1 for 7 specimens, +1 for 8 specimens, +2 for 9 specimens, +3 for 9 specimens, and +4 for
7 specimens. The MTBDRplus assay revealed that 37 of the 40 specimens were positive for an MTB-specific band, 12 specimens were RIF-resis-
tant, and 16 specimens were INH-resistant. The rpoB S531L mutation was detected in 58.3% of the RIF-resistant specimens, and the katG S315T1
and inhA C15T mutations were detected in 56.3% and 31.3% of the INH-resistant specimens, respectively. Compared to the sensitivity and speci-
ficity of DST, both sensitivity and specificity of MTBDRplus assay for RIF resistance were 100%, and the corresponding values for INH resistance
were 82.4% and 90.0%. Discrepant MTBDRplus assay and DST results were obtained in 3 INH-resistant isolates without mutation and 2 INH-

susceptible isolates with katG S315T1 and inhA C15T mutations.

Conclusions: The MTBDRplus assay can be applied for AFB smear-positive specimens with positivity + to 4+. The assay was reliable for pre-
dicting the RIF resistance of culture isolates, but DST was required for confirming INH resistance.
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AME
=) AL 20014 0]3 ulid 30,000-36,0002] Algko] &<
Z o 2 BB, 2009 o= 35,845 0. 2 AlghH Eo] o]k
109} W 73590] 70t 0] AFQ21.0%) T} 20T](16.0%)2] HHE o)
E2 T2 FAYES HolaL QitHil Yt Aok Zli—a—
Sk o= ¢l FAA WA, rifampin (RIF)Z} isoniazid AINH)| W

Aol tHAUA] Ad(multidrug-resistant tuberculosis, MDR-TB)[2],
FAA| % 3 o)Ak 123 fluoroquinoloned] & dFt o] Akl U]
Aol HHOA A (extensively drug-resistant TB) [3]o]4] & Lt
o7} = gHAsokA o] YA Hole Adl(otally drug-resistant
TB) 47HA] HLALE|IL Qlojx Ase] 2]zt ghelof 2 A7Eol
Hek AR A7]9H(World Health Organization, WHO)2] 2002+
oA 2007\ Ato] 837]1=0] FATFA| WIE AFlA] 20041
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= ghao] Aa] 222 0] AU ES 279900, X 8
#2] 14,097} S Aslolole). 2AR 0] cH B
23 O, HlEY S} §ALE, AR 0.7% Rk £ okrhs]
AU o] S715to] ntet njte 2|2 BRjA oF
YARIALE AlSISHES Sl 9lile), 22 ol A 20059 7

A5 ceras) 9 53718k10) Aol nhm w7 X 2elol Al
glo] vop opAl Bl Rejsl 3 Asizo] dhste] ofAA
AAHE Al A Aasta ekl EsA Wizl olet 7t
e e k) Sla) vl AuTel el FaaAe
ohe WAIEARE AR A2 14 ofhe] Bashs A4S A
k2 Ao 3 AES AR S g
AFE Stz OFAIUAALY) A A AIE] 28-609) R

2 AT}E 17 A|7ko] AR FaleHo)
22 A& A4 AR 4 Sl RO oA

| Zr4=43 7AL DNA line probe assay, nitrate reductase assay, mi-

O

croscopic observation drug susceptibility assay, bacteriophage-
QleH10]. Zjell 2 4% GenoType MTB-
DRplus (Hain Lifescience GmbH, Nehren, Germany)+= DNA line
probe assay®| UFO.2 AFB = Ao i FHA = RE A
St 578} 2|, INH WS Sl st oleLll. o]
7 W79l GenoType MTBDROA HEEHE 2 Y 1poB2} katG
wHo| o]Qlofl rpoB 43 772} 522-533 T=R0| 2} inhA Z7A|
Bojo] Ho|7kA] A& 4= QleS TokEl wholrhil, 12], o 4
A AA A AU Aolat2 AEstE AR E 27 U
ol fof| whef FAsAIE AT 4= loiA &AF A =of AA|

o] & # oz} tA WA Ade] Hutg WAlSke= Axke QIeH1)

o] A= A% Aol MTBDRplus AAHE A41-83E wl 3%
= B7ks] sl @abat =EAl AR Bl AH
MTBDRplus HAHE AARE Aol 11 Ao A wljefd w2 oF
AR RS Hlastia) sl

based assay 5¢]

A
4

1. CH

20079 1295] 20088 787 AoFAIEY AL 2}
B AYEA F FAE B o2 Aaito) viokElo] oA
JAAE AAEFE 374A|19} v AalgAlSFo] vk 344 S5
A0FAE tdo R sholrt widfZeld Adlt § 195 RIF T
= INHO] U/do] 1

S

2, Skt B M Bl oL ZAL
Gabat TS auramine-rhodamine &3FGML- sho] ] 2
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e 7ol o8 & 8}0“ [13], JFA(+) ol42] thaf
=0 FIHAE W= shlTh AW AR AT
o]l A] Lowenstein-Jensen THHYA] S 0] 83+ A EEH O 2 A
SY3}TE RIF2 40 pg/mL, INHE= 0.2 pg/mL Fo|A] Z}ebd U
ez stk A st AU dAARE A =5
of| INH WAHAZF ¥7d=]e] 0.2 ug/mL, 1.0 pg/mL 5 714 5=
oA HAakste] A=t A= S HE S AT

3. GenoType MTBDRplus ZAt

SFALF vk 3l 5% NaOH-N-acetyl-L-cystein (NALC) 8-
< o]gsto] Hah-Eed-Fo-Hete A% HAZHE QlAamp
DNA Mini kit (Qiagen Inc., Valencia, CA, USA)E ©]-8-5}01 DNA
£ FE0I00tE 5% DNAR th5 SRS & S34HE
< MTBDRplus 2E& 0] AL 2Eol= et AJH
o] 3y} Alofe] Aaso welsh] 9Iet A% dixd 53 iz
o R 2 rpoB, katG, inhA 52 AR |2 1] 55
7o tizwt w7t ik Adit o -5 WSk= 1709 W(TUB), 8
712 rpoB A8 wW(rpoB WT1-WTS, 505-533 codon), 47]2] rpoB
o8 wW(poB MUT1, D516V; rpoB MUT2A, H326Y; rpoB MUT2B,
H526D; rpoB MUT3, S331L), 1719] katG A8 W(katG WT, 315
codon), 27]9] katG ¥o1% wW(katG MUTI, S315T1; katG MUT?2,
S315T2), 2709 inbA /8 W(inhA WT1, -15 and -16; inhA WT2,
-8), 47119 inbhA Holg wWnhA MUT1, CIST; inhA MUT2, A16G;
inhA MUT3A, T8C; inhA MUT3B, T8A) 5 % 2771¢] w]& JLA)x]
o] Qlrk Avpitsg Ayt ol w7} Kol Adld F 58S
SISKAL, 1poB, kalG, inhA] %73 W7t HolA] ¢k Holy
w7} #keH S Aol Gl Ao = wesgich

N

4, Genolype MTBDRplus Z1tet Hi= 2|3
AP BURIE 1) F7FEO ZAL Y FA}
MTBDRplus 27} SFAAzAeh B }% A= DNA
line probe assayS ©]-83F t}2 3]AF A|3Z<] REBA MTB-MDR
(M&D, Korea)Z2 A3, A4 HHOk_‘,ﬂ_E]%]_ FO 2 MTB-
Dps ZAHE: AAIHIc, 5t 8%10] 027|158 Amsiglo.
SHA AN E 21 BRI

9| ofm|Lhd

1. CheEAQ| it
4074i4194 %OMH =t Ay £ H 1+ % 7H 2+ 97, 342
= 3748A A

& 50| w7} &
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K91 3RS 4, 14, 209) AT = PHATE BT 242

M. avium, M. celatum, M. intracellulare?} 52 =31}

2. GenoType MTBDRplusOlA SFIXIE

I8HA= rpoB, katG, inhA B3 7447 AN ko]
RIF, INH 724 0 & #-=315Ich MTBDRplusol| 4] RIF YA
1poB WT3 2241 2744, rpoB WT7 241 274, rpoB H526Y o] 1
AA, rpoB S331L #o| 6AA|, rpoB H526Y o] 2} rpoB S331L Ho)
7+ A R 1384 5 128 A| 300k RIF WA 42181 rpoB WOl
rpoB S331L7} 58.3%, rpoB H526Y7} 16.7%0l| 4 AR rpoB
SS31L Wo| HIE=7} 714 =9kch INH WAL inhA WT1 A4 17
A, inhA WT2 24 1A, katG $315T1 ¥o] 87A, inbA CI5T H
o] SAA, katG S315T12} inhA CI15T X5 WHolol 174 5 & 167
A2 katG o7} 97N (56.3%), inhA Hol= 8ZAN(50%)| A T
2] ek INH H4de] 99191 Mo|&L: kaiG S315T1 56.3%, inhA
ZA CI5T 313%=C 2 katG $315T1 Ho] HlE=7} 714 =gk}
(Table 1).

3. GenoType MTBDRplus2t 2EH|LHAZALR] H]| w2
Ayt Eo] Wy AEE 374HA 5 MTBDRplusol| A RIF 7<=
J/INH ZH=/d(RIFY/INHY) 0| 225 183A|7}F 443 o] Itk RIF

ZH4>/3/INH YP3RIF/INHY O] 2 ARl inbA CIST ¥o] 3
AA), katG S315T1 Wo| 287, inhA A G2 24 134 5

0AA ATk RIF YAJ/INH WARIFY/INHY O] Fe]H HAl= katG
$315T1 Wo| SAA|, inhA CI5T Wo| 14A, katG S315T1 Hole}
inhA TSC Wo|7} &b 2= 1384, inhA FAE §AAF A4 1

A 5 87A| Tt MTBDRplus A= FAW J ARt B el 4]
86.5%7} L]} THTable 2).

MTBDRplus ZAAFS] RIFe| tjgh W=} Eojx= M= 100%
AL, INHO| tfsfA] T 82.4%, E-0]% 90%, SFAJol|=% 875%,
SAGZ% 857%SATHTable 3). MTBDRplus Ao} FAIUA42
IF GASHA] R A= SHAIR A9, 10, 11 T 33AI=
MTBDRplus ZAFellA] INH 2423916 kAU dA 3t INH W/go]
Atk katG S315T1 Ho |7} 3= A8 AL, inba CIST Ho|
7 3 A9 A= AU ATkl Al INH 7H4=/do] ik

4. GenoType MTBDRplus2t 2AM|LHSZIAS| EX| Znt
WFAA = AAIRHINH MTBDRplus 232} FAIU/J 27 &

251 9k sHAI= Ao A vk =2 MTBDRplus AT

CHA] AAISHTE o] 5 4t A= AR ol At

LB IL, katG S315T1 Ho S HIE A18H AR A Eg]
¢l = inhA CI5T EHo | & BT

Table 1. Results of the GenoType MTBDRplus assay of the specimens showing any resistant genotypes and conventional drug sensitivity testing of

their isolates

GenoType MTBDRplus DST
Specimen No. AFB smear
RIF INH RIF INH
1 + R, loss of rpoBWT7 R, katG MUT1 R R
2 2+ R, rooB MUT3 R, katG MUT1 and inhA MUT3A R R
3 + R, rpoB MUT3 R, katG MUT1 R R
4 1+ R, rooB MUT3 R, katG MUT1 R R
5 3+ R, loss of rpoB WT3 R, katG MUT1 R R
6 4+ R, loss of rpoB WT3 R, inhAMUT1 R R
7 4+ R, rpoB MUT2A and rpoB MUT3 R, katG MUT1 R R
8 3+ R, rooB MUT3 R, loss of inhAWT2 R R
9 2+ R, rooB MUT3 S R R
10 2+ R, rpoB MUT3 S R R
il 3+ R, loss of rpoB WT7 S R R
12 + S R, inhAMUT1 S R
13 T+ S R, inhAMUT1 S R
14 + S R, inhAMUT1 S R
15 4+ S R, katG MUT1 S R
16 2+ S R, katG MUT1 S R
17 + S R, loss of inhAWT1 S R
18 1+ R, rpoB MUT2A R, katG MUT1 R S
19 1+ S R, inhAMUT1 S S

Abbreviations: AFB, acid-fast bacilli; RIF, rifampin; INH, isoniazid; DST, drug susceptibility testing; MUT, mutation; WT, wild type; S, sensitive; R, resistance; rpoB WT3, 513-516
codon; rpoB WT7 526-529 codon; rpoB MUT2A, H526Y; rpoB MUT3, S531L; katG MUT1, S315T1; inhAWT1, -15 and -16; inhAWT2, -8; inhA MUT1, C15T; inhA MUT3A, T8C.
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Table 2. Comparison of the GenoType MTBDRplus assay and conventional drug susceptibility test results of their isolates in 37 specimens

- ) Genolype MTBDRplus
Phenotypic resistance No. of isolates
RFP*/INH? RFP/INH? RFPF/INH® RFPF/INH? Total

RFP/INH® 19 18 1 0 0 19
RFP*/INH® 6 6 0 0 6
RFPY/INH® 1 0 0 1 1
RFP?/INH® " 0 3 8 "
Total 37 18 7 3 9 37

Abbreviations: INH, isoniazid; RIF, rifampin; S, sensitive; R, resistance.

Table 3. Sensitivity, specificity, positive predictive value and negative predictive value of the GenoType MTBDRplus assay

Positive Predictive value Negative predictive value

Sensitivity Specificity
RIFf 100.0% (0.76-1.00)* 100.0% (0.87-1.00)*
INHP 82.49% (0.59-0.94)* 90.0% (0.70-0.97)*
MDR-TB 72.7% (0.43-0.90)* 96.200 (0.81-0.99)*

100.0%
85.7% (0.74-0.97)*
89.3% (0.79-0.99)*

100.0%
87.5% (0.77-0.98)*
88.9% (0.79-0.99)*

*Cl, 95% confidential interval.

Abbreviations: INHF, isoniazid resistance; RIFY, rifampin resistance; MDR-TB, multi-drug resistance tuberculosis showing RIFf and INH".

Table 4. Confirmatory susceptibility testing results and previous anti-tuberculosis medication of the 5 patients showing discrepant results between
GenoType MTBDRplus and conventional drug susceptibility test of the culture isolates

) REBA MTB-MDR Genolype MTBDRplus* DST* Initial/Follow up Previous Anti-TB
Specimen No. s
RIF INH RIF INH RIF INH medication

9 S S R, rpoB S531L S R/R Rflow-R* Yes

10 R, rpoBS531L S R, rpoBS531L S R/IR R/low-R* Yes

11 NT NT R, loss of 526-529 codon S R/R R/high-R* Yes

18 S R, katGS315T1 R, rpoB H526Y R, inhAC15T R/R SIS No

19 S R, inhAC15T S R, inhAC15T SINT SINT No

*These tests were performed with Mycobacterium tuberculosis culture isolates; flow-R, resistant to INH at 0.2 pg/mL but susceptible to INH at 1.0 ug/mL; *high-R, resistant

to INH at 1.0 pg/mL

Abbreviations: TB, tuberculosis; DST, drug sensitivity test; INH, isoniazid; RIF, rifampin; S, sensitive; R, resistance; WT, wild type; NT, not tested.

MTBDRplus Ak} OFA| 2428 AL AXp7h UX|SHA] 982 5
AA| 2 AP} 7H539 4737 2 REBA MTB-MDR (M&D, Korea)
HALE stk A9W, 108 HA= REBA MTB-MDROJA] B
INH 2H=AJ019aL katG, inbA §lol5 BH Al18H, 199 HAl=
REBA MTB-MDROA 22} katG, inhA Hol7} UER} MTB-
DRplus2t REBA MTB-MDRE] INH 7A}g0] 5 Ux|sl%ick
rpoB SS31L Ho|E 1l A0 AL} RIF 72231 A19H 4]
+= REBA MTB-MDROJ|A &= -5-dgt AatE BT A9, 18H 7
Aol A= RIF W 54382 AE3HA] Z3THTable 4).

A9, 1084, 1191 Ao sFots S5 BF x| = A}
2 A7 o] wiekE #50] WA AatE o] Aol ARg-
o YA FYUsHA| INH WS Belch 32 At
A A9, 108 AR INH 0.2 pg/mLof| A YA 1.0 pg/mLef|A] 4=
o2 AwfAgdo|dar, Al AA+= INH 1.0 pg/mLof| A W3l
aL=Agolqlet AlSH AL Bl A& FALE QWO

2 (A7 RS Wgkont A4l wjop o Aslolsick o)

R
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UdAbellA] RIF W02 E2ay]o 2 X|5et 2] 47494 cy-
closerine, prothionamideE S7}111 671 L4 RIFS A| 2|3 2FA|
2 NES o 2wt 5 exjEo] FA) 227]e3t Aol gigict
o] Aol 22oke A= Fof VA AFfstiom, ofu ZeiE
P SPAAAALE A AT RIF S5 )dolglch ok
AN vieolA EelE e oFAIWdHAelIA RIF = W
ARk Rt 2198l AR|) BRI 225 B MTBDRpus
2} REBA MTB-MDROJA 5= inhA CIST Ho|S B oL B&Q
o g o7l X & 5 2o A 20717 Aol §lgick

=t

L

MTBDRplusO A rpoB #1019 %= rpoB S531L7} 58.3%% 7t
% =0k, INH W39 2121 Ho]2 katG S315T1 56.3%, inhA
2204 CI5T 31.3% =0]Ick. MTBDRplus= 713t =+¢]0] th2
ATH11, 14-19150) A% RIF WAL rpoB SS31L o7} 47-73.6%,
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INH WAE katG $315T1 §o|7} 485-88. 4% 713 BIE 7} =9F
3L, inhA CI5T Wol= 0%R1 A|9llA] 40%7} Hi= A[H7HA] thef
Fck 20079 =W AW Aot 29529] katGoL inhA AL
71D AR ATHR01O1A] karG 017} 93.1%, inhA %14
C15T Wol7} 24.0%, inhA 3=E(open reading frame) Ho|7}
3.4%0) A BEAEIQIE=T], 0] 5 katG S315T1 Holi= 552% & o]
TeF FAFSHTE oA SR04 karG FO)9] F1E7} 422 o]
= katG S315T1 0]9]9] kaiG o5 HQl w57} 852(27.6%)7}
US| wiizotk whaba] o] A-H2019} BlagS w, o] ¢Ate]l
A MTBDRplus® AZESHA] 23t katG 017} B 9& 7He7d0]
Utk o] dAtollA] inha Wol= INH W/ A2} 50%) A WA
of o]He] =l B Hrh #9k=t] o] HiloA%= INH W< o
O 7]z inbA W0|9] thiEo] inhA ZXIA| 5912 CI5T #o]¢l7]
W 2o|[20] inhA C15T Wo| F-QE Z3}Fst MTBDRplus+ inhA H
o] AAIE A&t M=} =0k Ao ' 7T o] At
NA katGet inbA W7} A WAE A= 1740 ExsielaL
olef] HHkEl Wol= karG S315T13} inhA TSCEA katG S315T1}
inbA CI5T7} 3-E8h= 9= USich ol o] Har2019f 93]
sl o] A=toflAl, INH WA 78AI7F inbA T o gt 2] of
inhA ZXA) §-9] Wo| & A& 4 Qs 29 MTBDRpluss
AHERRO 24 INH WA A5 YIS Eol=dl 24| 7]ofet A
© & gersgict

o] A-tol|A] MTBDRplus= Akt EZo] £ 1 AAFE 4+¢
AR Agsto] 943k W=} So|=F Hiirk ofd A+
NN FAEA7|E 7| ikt B A AT 1+ ol A
- MTBDRplus AAb= 100% 7552 HSITH21]. o] A-tollA £
Q1 HA %= 100% 0] 7HaF=t o) HiFollA] Adlisto] uief
=S AT 2= S7] dim Aotk o Aol A

Th 573, ek Q) Al A = 80%0l|4] =0l 7haRilth

100%2 ¥ 318} QJoIAl[1l, 16-19, 22, 23], MTBDRplus AAR}
RIFO] SFAIW/JHAMS] YA|go] uf-9- =t} 71 o]f-+= RIF Y&
8= rpoB S| Ho7h tiE 81-bpe] A F-9lol =
2] 9)7] wiiEolcHz4). SHA|TE o] -te] Aupuko & MTBDRplus
oA RIF /g ¢fl&9] RIZF=e} Sol=7t 100%etal AES W
71ol= A 47t A2 Ao] Algto|ct.

INH MTBDRplus W= 824%2 o] BI04 73.0-974%

DOI 10.3343/lm0.2011.1.1.4

A2 B Av GARBICHLL, 16-19, 22, 23, 25). 3A]9F 7j2]H]
oF 2| ol A AAJEE Lol A= 34.6% = R Lroba] Ao w}at
FFer Apol5 ERItH14] INH WiHE W=7} RIFRET Wl
A|o]| whet ohefRl o= rpoB Ho|7} B F-9joll =2 vt
W INH W2 katG, inhA +7AAFS] TheFel F9jof| 4] Hol7} 9l
& 1 oF2H20], ool kasA, oxyR-abpC ] 74 Holof
o3| WAYsL] wlo]h26, 27). ESt katG AL Hlo)= 2 41
= INH WAZE o] QI inhd A} Hol= Ale: YAS
U OZITH20, 28]. webA] iAol INH WA F-3A1e &z w)
2F INH el thgk MTBDRplus A RIZF=7F 2ol7k i 4= QL
= Aol

o] ¢+l A MTBDRp/us 32} INH AW A 37 AR[51HA]
AUH 5HA| 5 4845 REBAMTB-MDRE A H 3 off 2= A
A3k A¥E Bl MTBDRplus A1+] Al#Ag wofsrt uhet
A MTBDRplus FAAFI A INH 227390 22 o522 oA 4=
3 Aol A INH W delle 338 A= MTBDRplusol| A HES 4
Sl WHolol| o3 oFAIUAY 7Hs/dol Atk 339 SRS
L= Ad BAEo] gl QA& SRR oA Aes Zlehd
< SRR, ' - 2R E Y FE AW AAE TA A
J52 wf oJ3] INH W/dol e A2 o5 Ruzlgtct %3t o
= 3%8AI= MTBDRplus RIF W/dolglat, o] 334 jofi= MTB-
DRplus RIF U)/do] 25 INH Aol RIF WAL ] INH7}
ZeAY 49E =57 w19, 22, 29] MTBDRplus ARl A]
RIF W/do]al INH 7421 %S HQITHH RIF T WAE
ofuzt INH A1) 91374 7Hs/dS aefsfiof & Zlofch

UMz EUX3 A5 B2 2384 oAl A AAIA
INH =/3R1d| %= MTBDRplusoll A katG Q1 A8 A<}
inbA §o]Q1 A9 HA =, HA oA 213 AAIZE REBA MTB-
MDRHAL= MTBDRp/us®t A7 AoGl=d| viokd 5=
MTBDRplus HAAHE AR o = T inhA CI5T Ho|7} s
Ak oA R oF Al A AAL A7t Aol & Hol= A
& A ARk W A7 S0 EAet B U d(het-
eroresistance)d 710l AUTH30). $-2H|71 A8 2| 357 2k}
ofl A e AHA L} AANA viFE FF= AlETE MTB-
DRplus AAFAT A 77A0%)7F A= th2 A3HE Kol B
A WA HI7t e e] Eae HolFqdth2ol o] Bt U
9] 71AE SR e wY 229 ¢ US Esdt A
I, Ao AAl= AL} vt ol = S USHA| inhA CIST
Wol7} HEE]o] INH W F48AE S 7H 371 gl oA
7F 3Rl Al & siAlE o= ik Al AAl= AA|IA kat
S315T1 o7} F/do)al vijof=tT=+= inhA CIST Hlo|7} ofd o=
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