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Abstract : Objective To explore the characteristics of mpt64 gene mutation of MPT64 — negative clinical isolates of
Mycobacterium tuberculosis complex (MTC). Methods MTC clinical isolates cultured by BACTEC MGIT 960 in Hunan Chest
Hospital from January and June in 2017 were collected. All the isolates were identified by biochemical and molecular biological
methods. DNA extraction, mpt64 gene amplification sequencing and sequence alignment analysis were performed in some MPT64—
positive isolates and all MPT64-negative isolates randomly selected from MTC, and the characteristics of mpt64 gene mutation of
MPT64 -negative clinical isolates of MTC analyzed. Results A total of 2,560 Mycobacterium tuberculosis isolates were recovered
from sputa, bronchoalveolar lavage fluid or other samples from tuberculosis patients hospitalized in Hunan Chest Hospital from Jan-
uary to June in 2017. Among the 2,560 isolates, 102 (3.98%) isolates were MPT64—negative. No mutation was found in mpt64
genein 20 randomly selected MPT64—positive isolates. Among 85 successfully sequenced MPT64-negative clinical isolates, 81 iso-
lates had a 63-bp deletion, and 4 isolates had a single base mutation, including 2 isolates with G—A at 402 and 2 isolates with a
1-bp (C) insertion between 613 and 614.  Conclusion The 63—bp deletion was the dominant mutation type for mpi64 gene in
MPT64-negative clinical isolates of MTC in Hunan Chest Hospital.

Keywords:  Mycobacterium tuberculosis complex; MPT64; deletion mutation

45 % 9 J& M5 A% 9T BUFF TR ( Mycobacterium  PEABEYYG . HE WHO 1Y 2018 4F 2 BERE5 M i, 2015
tuberculosis , MTB) 5 | 2 i) — it " 5 15 3 7 A 8 B A 1 AEEBRILA 1 040 T A BRES s 8 ENEE BN JE
ERTE W6 LR R E (cooteosa) PR JE AT B R kR [ 5K )
FEB B SHHAMR(1965-) , 53 TR0 A AR BT R, 00% " IEBUAREIR . JR IR 25 00 15 40 1 5K
FE BRI E T, SREE AR SO . Z— , B NBEEOR S5 R B AT IR A IR
53 A, Bomal: 12201633606 g com. M EL S T A B 10 T PP




650 Sz EE 2 2020 4F 6 J] 4527 % 456 1 Pract Prev Med, Jum. 2020, Vol. 27, No.6

A G B REEMEN , ML S N IZW I ik IHA —
ERRRYE, BT LIVAERFGE A3 258 Bk A
AR AT Ui 2 /0 33 ORI, Herb 4o
i MPT64, MPT64 fe ] 43 5 TR A i 55 95 ) 2ok DB v
BTN & BT S5 A% 0 B o 2 A B b (38 2R 4y
RFF B R A B AR B R AR S5 379 ) . MPT64 1]
FTFIERIZ W, SCERIRIE , MPT64 1 4 #1845 FH T
2 W 45 4% 9 W B0 B 2 KT 1S6110, Therese
SR BIF 5T 2 W, MPT64 2 Al 5 HL = 45 55 5 A %0
T, o] TG IRARAS h 58 50 BOFF R 12 8

DL MPT64 1E AP A A5 4% S e T BRI 7 ik, 7
Bl A VR LU A9 I PR 36 E o 3R 80 Hh AR &5 1912 B
FRE S R WL, IR AR 2 N —ER o i
Koy R FF 1 2 A BEES R B, {5 MPT 70 JrUAS: I S 19
PE, BB R =4 0] B8 T 4% MPT64 2K 1 i 3%
D mpt64 %A= 5878  FERIEXT T BCG WAk >0

AR SCHIGTSCAE B T A MPT it J55 A6 0 524 B 44 4 4%
WAy BT B R TR AR E AT mpr64 DN, 3t H 28 A5
TIE, A R T AR R 235 42 43 S T TR 1) S5 D) R 485 A2 s 1)
IS W L

1 #R5HE

1.1 Atk SR EATRRER R H37Ry SR IE T
R T B 7 ) PO R 45 R 5 L SRR %, AT
BRATES T 2017 4 1—6 H i w8 Mokl B2 B sk i2 i 45 4%
I R IR B S R T E VR TR S A AR

1.2 X BBLTMMGITTM i 4= ¥ 4 K 48 /8 45 Fl
MGITTM960 & FE i 50 H 56 & BD 242 |, MPT 4t )5
R AR £ F B BT AE R R AR A BR A H] L, =
Tt TR I 15 R 0 A BRI DUR A ]

1.3 sARBHRG S BE SR BRI i
PRI PRFR A8 17 MGIT 960 B34y 8, Itk
B ICIG SR WEWS — 2 — R R JF 15 37 56 R %) i O HH R
KRR BL YN UKoy FAE W 07T B2 5 S e R 4G
B BT R G,

1.4 DNA #9328 R HEE 7 P 24778 UK EP
LA 300 wl 8K, N IG5 H b1 1 &) E
&R AIAE N . AR EP 8 0E S
JEH I 85 °C K% 20 min, 12 000 r/min > 5 min,
L, B 500 wl UG B 2% i oK B OE U0 IE,
12 000 t/minZ.0> 5 min, 7 i, G A 100 wl T
PZEIE 7K, 95 C & J& N 20 min, 2R J5 8 75 24 i
15 min, %J5 12 000 r/min B5.L> 5 min, b7 B A 73 0
JFFH) DNA FEA

1.5 mpt64 KR M BB 5 547 FEEUH DNA FEAR
2 B E TR E YR A B A R AT R
XA PF 42, WP 519 4« primer] : 5~ ATCGACTAT-
GCGCACGACTT F1 primer2: 5 — AGCAGGGAATC-
CTCTAACGC, 8 i 5 %5 # 4% £ ¥ # H37Rv
(NC000962.3) [ mpt64 #177ELE BLAST J¥51 LLXT, 43
W& A% o3 BT B R S B bR mpr64 (1 5B RHE

2 & B
2.1 MPT #RAR A BEEEBE 2017 4F 1—6
F RS W S5 1293 F8 B 1A 0 VRl Sl A i v v Ve A
A MGIT 960 75355753 25 11 2 560 #RE5H% 73 BT 1A
Horp MPT HLJEA I FHPEAS 2 458 #& , MPT $T 4G B
PEA 102 R (MPT HtJ5E 01 Uk DU B 1, 26 9 < 3% 55 sl
[P A A R P ), FE R o BORE R B A BT
( Mycobacterium  tuberculosis complex, MTC ) H [ b
3.98%(102/2 560) .
2.2 MPT /R FA M E 4k mpt64 B3] 54 T 102
Bk MTC H, B2 E DNA Ff- 9738 00 3 194 85 il 73
BEALEC MPT 77 J5 BH % 8 Bk 20 5] B8 #k 08 45 47 438 0 e,
mpt64 FER P34 F B 1300 bp, Hrf,20 1] MPT ¢
JEPHPE B AR B mprod JE R TG Bk 2k T2 A8, M 85 #k
MPT HoJ5 B 915 PR 43 Bk b, A 81 kK mprod JEA
FETE 63 bp BHILAYERIC IEAR | 4 BRAFTESAMIIL AR I
12 Bk 402 fEBEEE G—A, 2 K 613 Fil 614 {7813 AT
sc, Wik,

R 1105 Bk MTB 2K #5025 5147

b 63bp JEMH Btk BRI Te5AE At

MPT HJ5 bk 81 4 0 85

MPT $7¢ 5 Bk 0 0 20 20

At 81 4 20 105
3 i i

BERZI e — ™ e T R R M R ) 1 M A i
KR oy MTB, HoH 85 552 55 A i B2 Rk
( Lowenstein— Jenden, L—J ) 45 [& 14 £% 3% J7 ¥ #1 MGIT
960 Wk SF W ARKE S5 ik, HET, MPT $t b ke i 1F 4
MTC —Fh %28 T ¥k i 4 vz e, 7 3 LA 5 (8
PR, BB R S AR A, SR, A — BB A
MTC B #E MPT 41 S5 I 52 B4

A CHR R, MPT ot 5 B4 R A
92. 4% ~99.2%" ' 1l 53 A /NH 43 MTC () MPT $i



SEFHTIRT BE 2 2020 4F 6 H 5527 % %5 6 ] Pract Prev Med, Jum. 2020, Vol. 27, No.6 651

JE 5L B A 33X AT A 2 T 39 9% 4 v 40 B B0 0 el 2D
SN TR ) mpr64 3 PR 5 748 3 1A, DA T B 45 2 AT THE L
PRI IR e R Ay B R R MPT B R IR 18
HUB AR

AWFSGE % B, MGIT 960 ¥ 55 9% 7» B 1Y MTC
MPT 3¢ J& A I BA M A 102 4], 5 1 3.98% (102/
2560) , X MPT $T ksl vk B4 B MTC 7R PR 26 4E
KI5 FE A ARG I MPT B8, R & BLA MPT HJR
A2 BHA B R , DA A 55 Hh MPT HL B PE S MTC
IO, MPT64 Kl B4 i MTC 43 55 A% 4 0 )7 43
BT, 7F mpt64 1 DNA J¥ 51565 196 ~ 258 i itk — B kK
63 bp AXIR Fr B, B G 225 1 15 95.29% (81/85) ,i%
SRR B AR 1 SCERAR AT Hirano 251 Y
SEHS R B PIRR MPT ST B9 MTB 78 mpt64 19
DNA JF41 402 il G—A, MiASZE | ms ks
AL 4.71% (4/85) B4 B FHE A AL TR 6l 56 42 460 7
FRIEAR A 2 Bk 402 M0 HE G—A 5 B i STk
AR, {H A A () 38 AF DG SCHRHRIE 613 F1 614 {7 [H] 4
AL C, X TS — LW FIESS, 78 MPT $itJ5 fH
PERI TR AR, AR Z B, LR SE R 2 AR B I, A W98
IS MPT HU R BH 1 mpr64 F& RAFAE TG S 55 %€
ARUOT (EIX AT A L X 22 S, DA R A T 24 R R
BAFAE2E 5 WA Rt — R AR 9%

ZE Ak e 4 R R BE I PR 43 B 1 MTC Hp
MPT H JFAG I P 1 DR 53 25 bk mpe64 JE R 3 58
ARHAUN 63 bp MG S8 AR | A J2 Bl A A R A
B,

S 30k

[1] World Health Organization. Global tuberculosis report 2018. (2018-9~
26)[2019-08-10]. http://www.who.int/th/publications/global _re-
port/en/.

[2] IV, BEETS, HII0, %5 . MPB64 A5 ML B ORI E LS B I R

YIS i B (D], o B SE RIS T2, 2011, 15(12)

2094-2095.

Hivano K, Aono A, Takahashi M, et al. Mutations including 1S6110

—
w
[

insertion in the gene encoding the MPB64 protein of capilia TB—nega-
tive Mycobacterium tuberculosis isolates[ J]. J Clin Microbiol , 2004, 42
(1):390-392.

(4] WBEL 2L MIET, % . MPB64 Sz IBiA S I W 7E /B kT
PR E PRI T]. WITTIIR B2 ,2015,27(7) :691-694.

[51 FUNE, W0, BEY], S N mpeo4 K600 £ N7 258 3 BOFF IR 24
W EMMERR[T]. ERSHMEES, 2011, 29(4):
371-372.

[6] Nakamura RM, Einck L, Velmonte MA, et al. Detection of active tu-
berculosis by an MPB64 transdermal patch: a field study[J]. Scand ]
Infect Dis, 2001, 33(6) :405-407.

[7] Sharma K, Ashkin D, Fiorella P, et al. Evaluation of multiplex poly-

merase chain reaction utilising multiple targets in Mycobacterium tuber-
culosis direct test negative but culture positive cases: a potential method
for enhancing the diagnosis of tuberculosis[ J ]. Indian J] Med Microbi-
ol, 2013, 31(4) :370-373.

[8] Therese KL, Gayathri R, Dhanurekha L, et al. Diagnostic appraisal of

[

simultaneous application of two nested PCRs targeting MPB64 gene and
IS6110 region for rapid detection of M. tuberculosis genome in culture
proven clinical specimens[ J]. Indian J Med Microbiol, 2013, 31(4) .
366-369.

[9] Shen GH, Chiou CS, Hu ST, et al. Rapid identification of the Myco-

[

bacterium tuberculosis complex by combining the ESAT-6/CFP-10 im-
munochromatographic assay and smear morphology[ J]. J Clin Microbi-
ol, 2011, 49(3) .902-907.

[10] Muyoyeta M, de Haas PE, Mueller DH, et al. Evaluation of the
Capilia TB assay for culture confirmation of Mycobacterium tuberculosis
infections in Zambia and South Africa[ J]. J Clin Microbiol, 2010,48
(10) :3773-3775.

[11] Muchwa C, Akol J, Etwom A, et al. Evaluation of Capilia TB assay
for rapid identification of Mycobacterium tuberculosis complex in
BACTEC MGIT 960 and BACTEC 9120 blood cultures[ J]. BMC Re-
search Notes,2012, 5(44) :1-6.

[12] Gaillard T, Fabre M, Martinaud C, et al. Assessment of the SD bio-
line Ag mpt64 rapid and the MGIT TBc identiication tests for the diag-
nosis of tuberculosis[ J]. Diagn Microbiol Infect Dis, 2011, 70(1) .
154-156.

[13] Yu MC, Chen HY, Wu MH, et al. Evaluation of the rapid MGIT TBc
identifcation test for culture confirmation of Mycobacterium tuberculosis
complex strain detection[ J]. J Clin Microbiol, 2011, 49(3) :802—
807.

[14] Ngamlert K, Sinthuwattanawibool C, McCarthy KD, et al. Diagnostic
performance and costs of Capilia TB for Mycobacterium tuberculosis
complex identification from broth—based culture in Bangkok, Thailand
[J]. Trop Med Int Health, 2009, 14(7) .748-753.

[15] Hirano K, Aono A, Takahashi M, et al. Mutations including 1S6110
insertion in the gene encoding the MPB64 protein of Capilia TB—nega-
tive Mycobacterium tuberculosis isolates[ J]. J Clin Microbiol, 2004,
42(1) :390-392.

[16] Hillemann D, Rusch—Gerdes S, Richter E. Application of the Capilia
TB assay for culture confirmation of Mycobacterium tuberculosis com-
plex isolates[ J]. Int J Tuberc Lung Dis, 2005, 9(12) :1409-1411.

[17] Park MY, Kim YJ, Hwang SH, et al. Evaluation of an immunochrom-
atographic assay kit for rapid identification of Mycobacterium tuberculo-
sis complex in clinical isolates[ J]. J Clin Microbiol 2009, 47(2) .
481-484.

[18] Qiu Y, Wan L, Li H, et al. Impact of 63—bp deletion and single—
base mutation in mpt64 gene on M. tb diagnosis[ J]. Int J Clin Exp
Pathol, 2015, 8(3) :3210-3214.

[19] Putts, B8, XUEAN, 45 . LSS BOFT B MPTo4 B8 11 2351
Kkt MPT64 HtJs s 70 & i BUsR M i [ 1], S B B2
2015, 22(4) :385-389.

[20] B, XNk, B . S5O BOT I RIS Wt 25 3 T L
WEsEkE [J]. SSHBIBIE:, 2017, 24(11) : 1405-1409.

Yo B #1:2019-08-14





