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Abstract

Tuberculosis is a respiratory disease caused by Mycobacterium tuberculosis, which is a major
contagious disease and a public health concern. Accurate and rapid diagnosis will help to reduce the
spread of tuberculosis infection. Currently, MALDI-TOF MS technique is used to identify bacteria
and fungi including M. tuberculosis due to its high sensitivity and specificity and low diagnostic cost
per case. However, the mycobacterial cell wall is composed of thick lipid that makes it difficult to
extract proteins for identification by this technique. Therefore, a new protein extraction method for
M. tuberculosis is developed by ultrasonic (SM) to speed up cell wall rupture resulting in protein
extraction time reduction when comparing with routine methods (RM). Five isolates of
M. tuberculosis strain H37Ra ATCC 25177 and 32 clinical isolates of M. tuberculosis confirmed
were cultured on LJ medium for 3 -4 weeks prior to protein extraction by RM and SM methods
followed by identification using MALDI-TOF MS. The result of protein extraction by the RM and
the SM of 37 isolates presented the highly probable species identification (log score =~ 2.000) as
72.97% and 75.67%, respectively and probable genus identification (log score 1.700-1.999) as
27.03% and 24.3 3%, respectively. The ability of the SM and RM methods to identify up to the
species level were not significantly different (p = 0.544, 95%CI = -0.112-0.208). In conclusion,
the protein extraction of M. tuberculosis by SM method can be used instead of RM method. Moreover,
the new method also reduces the sample preparation time at least 38 minutes per sample.
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frethadatalsaan ARae log score
Seainsaa 95 RM 7% SM
1 2.450(2.410-2.490) | 2.420(2.380-2.470)
2 2.490(2.450-2.550) | 2.360(2.280-2.420)
3 2.540(2.490-2.600) | 2.420(2.370-2.460)
4 2.440(2.400-2.480) | 2.340(2.280-2.400)
5 2.420(2.350-2.510) | 2.360(2.250-2.490)
6 2.130(2.090-2.180) | 2.070(2.030-2.110)
7 2.230(2.170-2.290) | 2.290(2.190-2.320)
8 2.180(2.120-2.250) | 2.140(2.370-2.470)
9 2.250(2.180-2.320) | 2.250(2.140-2.360)
10 2.330(2.170-2.460) | 2.230(2.130-2.330)
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fhathaaialsaann A@ae log score
fdena 3% RM 3% RM
11 2.180(2.100-2.300) | 2.060(2.000-2.140)
12 2.000(1.850-2.120) | 1.850(1.760-1.970)
13 2.270(2.190-2.320) | 2.120(2.080-2.160)
14 2.240(2.130-2.410) | 1.970(1.840-2.200)
15 1.860(1.750-1.970) | 2.080(2.010-2.140)
16 2.120(1.950-2.280) | 1.940(1.790-2.120)
17 2.120(1.930-2.320) | 2.130(1.850-2.350)
18 2.270(2.090-2.250) | 1.960(1.790-2.240)
19 1.830(1.710-1.940) | 1.870(1.760-1.970)
20 1.910(1.790-2.070) | 2.040(1.890-2.210)
21 2.030(1.940-2.110) | 2.340(2.250-2.460)
22 2.170(2.100-2.270) | 2.130(1.910-2.390)
23 1.950(1.800-2.110) | 2.080(1.890-2.310)
24 2.200(2.120-2.340) | 1.720(1.700-1.740)
25 2.020(1.920-2.140) | 2.190(1.980-2.370)
26 2.150(1.940-2.310) | 2.290(2.130-2.440)
27 1.830(1.750-1.980) | 2.010(1.900-2.170)
28 1.980(1.830-2.160) | 1.820(1.730-1.950)
29 2.270(2.060-2.430) | 2.190(1.960-2.390)
30 2.200(2.010-2.400) | 1.840(1.770-1.970)
31 1.790(1.730-1.870) | 2.070(1.880-2.310)
32 2.030(1.950-2.170) | 2.130(1.920-2.410)
33 2.170(2.060-2.280) | 2.020(1.800-2.300)
34 2.040(1.830-2.250) | 2.070(1.970-2.150)
35 1.980(1.820-2.160) | 1.770(1.710-1.860)
36 1.730(1.700-1.770) | 2.030(1.890-2.240)
37 1.920(1.760-2.160) | 2.290(2.070-2.450)

TasagUl#ka log score > 2.000 wilawaldlussduivauazatizdiniiuge M. wberculosis
eI RM o SM u 27 wae 28 muaau Aatlludasay 72.97 was 75.67 MNAIOU Wy
Tvinag log score Tuz9 1.700-1.999 LLﬂawalé‘luizﬁuﬁﬁ’ainﬂuL%a M. tuberculosis complex el
35 RM 18t SM 31u2u 10 uae 9 0ua10u Aetdudasas 27.03 uas 24.33 INSIGU

Taa@nde log score TUMsaTIVMITDIULSANG 37 MBENWBNIE RM waz SM daannni 2 fe
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2.130 (SD 1.920-2.330) w8z 2.110 (SD 1.920-2.290) éua1au (NatUsautiauaiage

log score 2 2.000 211975 RM ez SM mMeionNeda independent-sample T test laan p value
o @ a a o

LAY 0.544 LEA931I5 SM uar RM liuanarenuadeivediauddanainuigasiy

95% (-0.112 §4 0.208)

AsanssazaINIAIUMSanalUsAuradaIMlsameIs SM

JUNDUNHANMNULANAINYAIE RM waz SM N lHsza2a81n5e iU uaaans 2 35ianu

UANGNAY AILFALUNWD 3

ANN 3 JUNDUNHANNUANENYDIIS RM ez SM N lisaznaImMse iy ueaana 2 354

ANNULANGINNY
10 RM 0.5-mm-diameter silica beads +
709% formic acid (50 “1) = 100% acetonitrile (50 ],Ll)
I N I \ snlgnm
, 4 , v 40 W
Junan 1 11 uag vea 1 1 Junay 1 W7 uaz vea 1 Wi
g 10 o sauldna 20 W e 10 951 57015080 20 N
35 SM
=
[ WY
L
70% formic acid (50 ul) ;ﬂ@— 100% acetonitrile (50 pl)
N —— N swldnm
1 ) T r—— I -
14 = V 2 9

JUNay 1 W

Ultrasonication ¥ 1 119 UMW

FUUINMNN 3 waesliuNMIanallseuaieds SM 15301135 RM 38 19 uananil

35 SM éaghsananuiipaanzasiisgUjuidnunnmsdunanluis RM

a 4
JAIIEU

nnmslFauiisumsanalsiueeainlsndieds RM waz SM tlage log score Ly

LADZAIDENYBNIN 2 35 IS UBUALREY log score 2 2.000 5¥%114I5 RM Uaz SM wul
ldunnarenuaeelitiadanadd dalunsAnwues La’Tonzia L. Adams uazamzluiln.@.2559%

Wisuiisumsanalusfuanguialawuaiit3essnids conventional method iU AFA method
wuhmsanalusiuaasdienguiialauuaiisadieds AFA 1aa log score 2 2.000 Aatluias

8y 71.40 Balnatpeenunsanalusiueiads SM 2a9ms5Ansiileaan log score = 2.000
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[ I

Aaludesar 75.67 mnlFa log score > 1.700 IHangainlsaunszaudne Aaudanaiiiu
M. tuberculosis complex 2A51IALA38aE 100 N3 2 35 llaumsAnwilzednmnIdedu 95
Anuguny msanalusdunuandnsuhlilagduuumnalusfudelszqneeny wishlldiay
nudayagluuumalisdueasdainlsaniiluldsunsnulana virlvian log score umnenaiuy
aanunnimsUsulgdayagUuuuinalisdudatszguaadainlan lrinnduasilie log score
1 v (8) 1] WIUd X oJLI: v ac FLW ac 19/ u'
gaauee® agunansanalusiusenzaiulsnnieds SM aansoldunuds RM la uazdiean

Vv

namse3anmagNlianaslszana 38 i willilddszudanawhmsanalysduueazangu

k4

NalawuanisaeeiIsoani lalingtio AFA Nlgnainsanaldseudssana 5 i wazlu

N3ANIZY David Rodriguez-Temporal wasansll w.a.2565° Navzanguilalawvuaiiialy

[

L4 a va [ P g J L4 o o v aa k4 a v ) 4 1 v
14 ¥iaalfuams msanalusfuveadenguieslawuaiiGedieissanilydia uelildszyily

k]

L1A389 AFA %9 14 iesufudamsiilaldnaimsanalnaidesnunis@nwaseil tilasaindeag
JUNDULITBABAISANT 95 BIALTALTEE WU 30 U we laidIN1TaANEIAT log score 16
dasnnmnidudenguialewvafiGeduililsdeialsn aAtadadeluszauidauszalddnen
> tgl,ﬂl‘)ldl w-h_la A 'WI N Y 2 o qu o
log score 2 1.800 ZltuhMsanalusiunnenguislatuaiiGesiiainiasdanilasdia dang
JunuMsaNIge udaziinnamsanaaunay lagannms@neuee Katsunao Niitsuma Way
Aotz Tulln.a.2561“ imsiSsuisuseniamsanalusiveeazainlsanidasuuarmsuialag
auuazlisurainlsasiuiuniasdanilaie wuhamainsodlanadoinlsalussauivauas
N S A > 19/9/ ) X L4 gj 3 L4 1 Q'
aUTF d@1 log score 2 2.000 la3a8az 93.3 Wz 90.0 MUFIAU AIUUAUNDUNIIANTIULNY
aa u .34’ QJ c} Q‘ &( d' v 4 a = = ]
anuFIso lumsasdtaneeinlsaniaay tasnnmslisaniladiaias 1 wi aala
] o CY P g‘, [ Y 2 o %4 4 ‘g‘l [ 4 o C% v
weanalumshaeeiiagasnwnvesdeinlsals Jludesdudaialsanaraaiiunas la
clng v a 491’ [ 'I 19/9/ (4) & [ = g{l [ 4 ad v % =N v
fruuazeanmsfadainlsalaaia™® sunimsanalisivzesdaiulsaneidoansladia 1e
P % = o ' o & wa ¢ o v Y o %
ananNiagd lumaesendegn mlmenzinallsiudalszqlahs anmsnanalsauld
o = X ] H [ LY J o v [~ = X da
§ dawalilusfuveudeanseneadidiians Whduawmasdmunislanazswulusiuuatani
anudndugeag finnsidclidasduaasvangasunamiuniealusivuesdaninnmg
wagunwnzanlumMInsIeNzies Mlaunsodenlyvueon LUl 11He3e90 593 A LR
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Tunistesanagiadaiulsanautdntesae MALDI-TOF MS 16 waznisanalusaunaaida
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