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# E:BH @454 16S rRNA AR E 5B AFH F 57 R IR0 53 KA K6 55 Fo 595 4 2 19
M, F7iE R Mega6. 0 #4435 34 R BB S BATH 5 BHRAE RAEMHH AR B F o (NCBDILA 8 55
Ww LIRS AAFRA A 1 ¥Rk F #6165 rRNA 5 7 # 47 1 3t 47, 5F 1 Maximum Likelihood # # 2 i# 4t
#t. &G i DNASTAR/MegAlign 42 53t FAF Bl 2 A+ At , S5R PCR Y 3B RMB KA A 1500 bp &
B R B, 5 FHRKA 16S tRNA F 3 84703t 9 A7 5 5 F 5488 1 248 bp, 16S rRNA T A ¥ 7 L&A
AT S 18 B AP AR A 91,526 ~100. 0% , # A ABALEE A 99.0%6~100. 0%, Zi€  16S rRNA #F
ARFEHLALABIFAFEFE,RT COBAFRARENSHATA  HE0RFAFIE N 2 BAFH B o
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Application of 16S rRNA in identification of common pathogenic Mycobacteria”

JI Lingyun'?,LI Machao® ,JIANG Yi*,ZHAO Xiugin®* \WAN Kanglin® ;ZWANG Linlin*,LIU Haican**
1. Department of Clinical Laboratory A f filiated East Hospital South Yard , Tongji University ,
Shanghai 200120,China ;2. National Institute for Communicable Disease Control and Prevention

Chinese Center for Disease Control and Prevention/State Key Laboratory
for Infectious Disease Prevention and Control ,Beijing 102206 ,China ;3. Department
of Nursing ,Af filiated East Hospital , Tongji University ,Shanghai 200120,China
Abstract: Objective  To explore the experimental and data processing problems related to sequencing
technology by analyzing the similarities and differences of 16S rRNA in different Mycobacteria. Methods The
Mega6. 0 software was used to conduct the comparative analysis on 16S rRNA sequence in 34 isolated strains
of non-tuberculosis Mycobacterium, 55 existing strains of common pathogenic Mycobacteria and 1 strain of
Nocardia farcinica in NCBI. The Maximum Likelihood method was used to construct the evolutionary tree,and
the DNASTAR/MegAlign program was finally used to calculate the interspecific and intraspecific similarity.
Results The 1 500 bp target fragment was obtained after PCR amplification,after cutting to the same length,
1 248 bp was retained,16S rRNA could divide the common pathogenic Mycobacteria into 18 groups,the range
of interspecific similarity was 91. 5% to 100. 0%, and the range of intraspecific similarity was 99. 0% to
100. 0%. Conclusion 16S rRNA has high intraspecific conservatism and good intraspecific specificity, which
can well distinguish various kinds of the common pathogenic Mycobacteria, except for Mycobacteria chelonae
and Mycobacteria abscessus, Mycobacteria avium and Mycobacteria intracellular, Mycobacteria kansasii and
Mpycobacteria gastri, Mycobacteria ulcerans and Mycobacteria marinum , Mycobacteria bovis and Mycobacteria
tuberculosis.
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A5 8% 0 B AP B (NTMD 48 BR 45 B 0 K b i 2 A
B CELFE 25 8% 00 BT B 2R 43 BORT 18T A N 43 ABSCFT B A
FE B3 SR TR FIURR K3 BT T LA A0 9 T A G Al 43 A
FETR & GZW ) Z AR oK BRI K 4R 55 [ SR A 8%
A EEURE R, 245 C LB 150 RFF, REH 50
FRAESIER AP . H AT 5E & X B 04 B R B
9 16S rRNA & [H B 28 430 I 5 . 38 0 26 N b 4 43
B, &I BOTH# 16S rRNA K BE & 4 J& B 5 19 14
SEIR AN SRR R S AR X, DL 16S rRNA S
K g L A, R FH PCR WY J5 ¥, 38 38 )5 910 19 43 A )
DL R AT 1 . ARBFSE & 55 W W R AW H ARG
Bt (NCBD 5& H B SLA (9 55 Bk H 0L B P 4 8L
FFR 16S rRNA 741, LA J 28 #k N UE A1 6 #k 4= 5
NTM % & ¥k 16S rRNA Il J¥ 25 3, %1 16S rRNA
JF U AE B LSO P 53 B T R 25 i A0 BRI
SER/I
1 #R5H®
1.1 BEMCRIE  dedE 2012—2015 4EPU I AR PE 19
PR 4 B 2014 NS AR TR 6 R 2 Fl L2005 —2012
AEARAE TR YE 6 Bk 2 FhL2010 4EH R ANTEME 2 Bk 1
Ff 2015 4EAbHT AR ME 1 BE 1 Bl 33F 34 #k NTM, ¥
h BB 35 HE B R A L A WEW-2-FR R (TCHD L X Al
FORHR (PNB) 85 52 91 L % 08 o NTM., 1 4 £ i 1
751 4% B Be A SF R 16S, 168238 rRNA (ITS)
RNA B 4 W iy - 3 (rpoB) F1 # K 35 5 H 65
(hsp65) 45 [ I Jy> 45 S 5 NCBI J¥ 81 J b X 26 22 2|
Fofry I by e ] 9 19T 937 4 ) O 2 % 0 i A o T 45
BEAERA . BIRERERE 1,

*1 I RE # 15 2

SYBIEG)

W RS 73 . Sy 1EE
ZGCDC2013153 WP 2013 Il A
ZGCDC2014024 WP AMRATES 2014 PO A
ZGCDC2014095 WS AEATE 2014 I A
ZGCDC2015046 PR 2005 il A
ZGCDC2015264 WPEAMRATES 2005 PO A
ZGCDC2015252 WS ARATE 2005 il A
ZGCDC2013142 LA AT 1 2013 i A
7GCDC2014291 LA ST 2014 A
ZGCDC2015011 M EEAT 1A 2015 Wi A
ZGCDC2015187 LA ST 2015 i A
ZGCDC2015296 JHL PR S 2015 i A

ZGCDC2013192 JHe i o3 BT T 2013 il A

ZGCDC2013319 JHe b A3 A P 2013 il A

gE1  WREKES

SYBIED)
)

722 wIbR Sy B 15 £

ZGCDC2014086 JHe b A AR TR 2014 pg)i|
e AR R 2015 pui|

JHe b o3 AR IR 2015 i

ZGCDC2015279

ZGCDC2015348

ZGCDXC2012196 B RO B 2012 )il
ZGCDC2014060 R B 2014 pgi|
ZGCDC2014135 AT 2014 pgjif
HHHTCDC20145S LGN 2014 NFE
HHHTCDC2014F20 RS BHTIE 2014 HEEH
HHHTCDC2014F90 Yo s AR 2014 NS
HHHTCDC2014F] ARSI RAT I 2014 FE
HHHTCDC2014G46 BRI BATIE 2014 WF

HHHTCDC2015Y28D 18 R AP i 2014 IS

D T S T T T

FJ05522 BRI BT 2005
FJ05528 BRI BT 2005 A
FJ05529 1y B AT AT 2005 fEE
FJ10095 BA AT IR 2010 fEE
FJ12060 LI 2012 fmE
FJ12122 BIRIMSTRATR 2012 Ak
GS10052 AT 2010 Hik
GS10054 I 2010 H
BJ15002 PRI IR I 2015 Jt
1.2 Jiik

1.2.1 405 DNA il & R HIK 2k #2 B DNA, Bk

U 3~ AU e TR P O FH A2 B 3 7K VR I T A4, 80 °C
K 30 min, B0 WCE R, FH 500 pL TE 2% Myl &
R LB K 15 min, 12 000 r/min 8.0 3 min, Jt
I W RN AR DNA, —20 CRAE# .

1.2.2 16S rRNA JPAY 1 (DY GRS ik
Z MR 25,0 pLl.2 X Taq Master Mix 12. 5 pL, 10
pmol/L ETRWESIMA 1.0 pl, WZEK 8.5 pL,DNA
Bz 2.0 pl, HERTE 34 Bk NTM (9 16S rRNA JEH
SFH R IE S8 FdlL 514 Rp2 #H479 5,
PG EEL SN 1 500 bp, 5149 i b 50 K — W A R 2
" ARG Bl RS S BOCEk (2], IE 514 Fdl.5'-
AGAGTTTGATCATGGCTCAG-3'; /16 51 ¥ Rp2:
5'-ACGGCTACCTTGTTACGACTT-3', ¥ PCR j#
Wik & b 5t K — #E 3 A R 2 A ) HE AT R I F 4 .
() ¥ 1 %R 94 °C HiAEPE 10 min, 94 °C 28 %
1 min.58 CiB X 1 min,72 ‘CIEff 1 min,30 PMHH,
5 72 CHEH 10 min,

1.2.3 16SrRNA P N4 M NCBI I F#k 1 324
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bp LA 23 F 55 Bk LS00 43 AT T 5 ok i A BE
) 1 ¥Rk F B 16S rRNA &K ¥4,

1.2.4 BHE®RIFH 5 R PCR ™1 f Uk 19 05
P UE H A R BRI AR 19 ) 5 4 A NCBI 085 /%
FH 5 3 AR L AR A 1) T2 BLAST 2 5 #5147 Hxd 43
BT o 36 UE 2 A5 4 BT 1A 19 16S rDNA ¥4,

1.2.5 16S rRNA AL 0@ r L P800 ¥ 5t
A1 34 Bk NTM 43 B8k 16S rRNA [ 51 F1 A NCBI
L F# A 16S rRNA J751 4L 90 4%, R Megab6. 0 3k
fEr i MUSCLE #4172 77 91 L 4 2 8008 F5 B E
ANAF, 2 Maximum Likelihood 3 #4 @ 3 1k #,
Bootstrap A2 i 1 000 4S8 &2 754, Ffla] K F
AL FH DNASTAR/MegAlign H1 1Y Clustal
W s .

2 & R

2.1 NTM 5Bk 16S rRNA J¥%1 PCR 4" 14 o 3k 45
R34 Bk NTM Zr B bR AT 4738 3 1 4549 1 500 bp
M40 . 5 U R BOR/IMEAE, DU 1, I 45 2R R/
1 345~1 362 bp, 5 NCBI #48 & #:17 X 5 &
AN FE R 16S rRNA F 515 NCBI $¥s 4 4 3 77
F A AR 35 78 99 %0 LA b AT WL A2 R B Ry A S 6 T
e H i R B

2.2 JYPAFFE 16S rRNA FE51 I 52 45 5

2.2.1 BEHM A B RETER 34 tk NTM 435
PR 16S rRNA J7 51 ] NCBI ) BLAST #2 % o X 43
B 25 3R BoR 5 0 BUFF AR RIPE X 38 99 %, B9
W B H R

TE:M 24 DNA bR&E#Y51~7 H#B4 NTM 43 85 bk 16S rRNA J7 51
PCR " 1 v Uk 45 L s N O B3 R
B 1 EB4 NTM 4B #k 16S rRNA F 3l PCR ¥ 18
k&R

2.2.2 ZpAiATFE 16S rRNA JF 51 Fffa) | Ff Py 4R )k
M B 34 AT NTM 16S rRNA 7 41 Fil NCBI
H 55 % H UL B 4 BUAF A 16S rRNA P 41 5 A
DNASTAR/MegAlign 34k H Clustal W J5 ki 47
Z ¥ AN XS s LA R A g B Fof (] AR BLPE 43 B . A A
() P 79 L % 5 58 T A RL R 3 LS 45 2R B s ol P A R

P 99. 0% ~100. 0% , Ho e it 73 B FF 1 . 5 43 BT
[ s N s R N R s R S R e
0 BOFE TR 35 IR R 43 BOAT DA VB 1053 AR TR L IR 43
BT BRI 2R 0 0 A K B L N 78 43 A T B N R 0L R
FIaTE3A 100, 0 %0 - Ff A ARL P S /N (E B AE B 4y
KAFEM A R, 99. 0% . #2278 16S rRNA ¥ %
Rl 9 LR SF PR AR . AT TR ) AR L P
91. 5% ~100. 0% , H 38 43 N B 53 KOFF 1 5 4 AL 43
RO BR S A0 BT T 5 I A AT B B BT T S
FEE 1% Hr o A A TR ) B[] AH BLPE BT 32K 100, 096, HR
T A0 53 RORT TRRIS 92 43 BORT TR L 35 R B8 43 BOAT T 5 00
IR0 53 AR TR e ek A FF 181 5 #4317 3R B i 4%
T B b TEL AR BLPE Y 7E 99, 4% LA b (AR B 99. 8%,
99.8%0.99.9%) . WA AT L HL 4B R 5 H A 43
BT A L o il (B AH DL 5 3l 45K, 06 40 BOAE T 5 3L
b o3 B FF T LA AR R 91, 590 ~94. 9%, T A i
Oy AT TR S o B FE TR AH LA 91, 5%, B L
FF TR 55 JH Al o3 A AF B R D AR AU 92. 690 ~97. 2%,
b, REAY KOMT T 5 08 43 BOFF T AR AL 92. 6%,
B A FT B 5 W I 4 BCAT T Al ) R R0 PR AL, R
97.2%, XERE T 16S rRNA ¥ 51 M LA 2% X 4y
R =R 7 N N 7 5 S I A (E D G R W17 ¥ S
BRI o 1) i 75 ) 0 X4

2.3 NTM 16S rRNA R4 #k1b 4> Hr 4k PL 34 B
Il R Bk 0 3 9T 45 B9 34 4% 16S rRNA JF %1 Hl 55 45 M
NCBI T # 1Y # W B0 43 BT 16S rRNA 741, Jf:
VLR AR AN A i R G, OLET 2, BR T fa
G ASCHT TR R Jieb 53 A AT TR L 5 43 BSCRT TR N G SR
VRSB 0T o0 SR DR R 0 A R AL T8t 95 A AR RN
V£ 3 BOFF TR L N TR A3 AT T R0 2 R 43 BOAT TS BE 43
FEAN AL 16S rRNA 7] LUAR S 1 45 % WL 800 43 BT
B R oy IF sy oy 18 B

2.4 NTM ARJEF 16S rRNA B FEAE F 400 B H
ABESEII 34 Bk NTM Il JK 53 25 #k 16S rRNA J¥ 51
FN NCBI E N 80 BT A W B0 P o0 BUF 1 1)
16S rRNA J7 41 G 43 BT B Fl N A RIS 10096, T
H I 1 R4 H 4 90 %L R Clustal W 43 #F
B35 5 RSB RS R /Nl 1 248 bp. S Hr 5 A X, LA
M. abscessus_ ATCC19977 Y N 725 A S ) S % 7
5 R FT B 16S rRNA B AR ST V40 8 L 77 78 5 A%
XA 74,43 BI7E 40~90,306~352.,414~487.706~
741.871~890.,983~1 017.1 136~1 138 Bl JL i1 o5,
HARTE AR T T L3R 2.
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& 2 16S rRNA B &£ R
®2 WETRHW 16S rRNA 53 A7 A XA B X, & A 5t 0 B AT
T bk A 2 o TRAE S B A S A R 1y A L R R S A SR B 16S rRNA
WE ek S BT 7374 GT #iA AT I AT BB )12 42 324 R 2 58 40 B AT 1A 1Y)
79780 CG A CEARMET . A XTI K B B B R R S
o AT F7 91 3 TP S 58 P 9 TR % IR B IX R 918
6919;7400 ‘Zj’fﬁ V22 31 R A7 . Al T 5 T B A 0 R
. ot H T NTM &G 5 835 7] DL B A 5 45 2200 A8 L0 i
JETTpe— ey Ge A PRFEB ABTEIR YT ARG b5 450 A B B AL R
- o R N R 269 0 S8 K [ 4 6 O
R s A GGG B I NTM % 5 Jr i 06 00 48 % 193 7 RO 47
s Gon 5 5 0 e JE T
833 A>G AR, BT 16S rRNA 837 i 2% S0 B 3
1049 G—A TTEHERSL . . BT /NE 16S rRNA 5 728 5 X Y 4
L SRR 115 T—>A BERRI P H AR Z AR FEH T oA N E,
e B4 BT B 133 C—>T Al 5 16S rRNA JE K 19 S 4% 00 77 15 A0 LG 55, 9 i,
306 A=G %07 HA M Uy vk B B A A R, 54
I BUAT I 1ozs ¢ HF 16S rRNA ZEEHREERE S HERBC &9
v R b ATG T B B S L SR o 0 ) 43 BT
RIS L e B DNA™ . I 4h. 168 rRNA JEF A — FE 138 bp
B . o e B 85 A X 1T LR R 1 5
. o B FLIG S NTM e ff B L %550 Fh 2 3% 40 AR
e cor VIRNCE AR s T LD S S/ 3 Rl
16S rRNA HAY B EEZ2 1 500 bp, T BT 45 F+
3 3t @ BRKEAE 1340 bp LA L L XFBISF /G0 1 248 bp, A

HETF 16S rRNA 5 [H 1 70 22 1y 2 46 I 52 A %
T NTM g3 1932 W FsE AL 23 A 2 35 3 5 20, JC
XTI LR BE B R 0 BE O G WK BE Y T R

AL 16S rRNA W5 B A m . TSN, A
JU A 34 Bk NTM >R B 5 4> gl H A 7] 3 38507
oA A1 22 5o [6) — B A 23 A5 T[] — M s G 3k X
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NTM (1) 16S rRNA J¥ 51 #E 47 Ho 3R FR1E 19 537

AHF ) 23 8 bk B N NCBI ¥l 5 B R 2k i1
16S rRNA ¥4, 2GR+ 16S rRNA JF 41 76 8 WL 5k
I o0 AR AT B AR S R N . R B AR A
MRl DL B R T A ASORT TR AR R ek o BT T L 5 4
T TR R PN 43 BOAT T 3L % 30T o0 BOFT 18 R I 0 BAT
PR 5t 9 o BSCFT TR R £ 20 BT TR L N TR 43 ST T A
A= R A3 RORT TR A TL A OC 22 B 1 18 RIS g 43 I A, 8
4K 16S rRNA JPHI AT LIAR 47 ook 13 s W B0R
YRS BCFT T 25 b 4 JF . 38 2 a4 L 1 7K 4 A el
VLR B, B4 R AT TR L WE 4 BOFT B 5 At 43 BT B 25
SRR MR 40 N B 3 AT 5 4 T A0 BOFF I L 5 4y
REFF TR 5 00 N 3 BOATE T L B o BRI o BT
T A A 18] KR AL 5 8 RT3k 100, 0 %% 5 LR Sy e ik o A5
FFE8 50,00 AR B (99. 9 %0) | ¥ 4.4 B A B A8t 9% 40
REFF TR (99. 8 %0) (FG IR JEE 43 R4 FF B -5 95 K I 43 B AT T
(99. 8%) . X JLFF i F A LM A R, AR ME A 16S
rRNA %5 I 3 L 3% 5 22 w09 H 6 BF 58 45 LA 450
{HJ2 16S rRNA 7] LUl & 43 BOFF 3 L H N BL 40 BUAT
TV B A BT TR B A BRT T L O I A BT TR R
P RORT TR A RCFT B I 4 BOFT T k3R 0 A
FFUR o3BT B W 2 BT BRAR 47 b 6 501 5F ok, AL ot
AT DA A — Bl B 0 ) S 5 4 B AT 181 9 3k . T 38 i
Fofr PN RE A Ll 3, & B o e b o3 B AT TR L 5 A BT
TR RORT TR LA R A BT TR L L P 0 BT I L
o3 AT T 3 7R BE Ay AT TR TR £ A3 R AT B B 4
FEFF BRI 2K N A A FF B L N Y 0 BT TR Rl PN AR
= A3k 100. 0%, 7] WAy R FF B 16S rRNA (9 F 4
PRep b,

Wit NTM A AP 16S rRNA B 548 5 89 43 #7
KIAFAE S 57 BR 8 4F df A8 A SR R AL,
WE MR RFE TR R SR I R R TR 2 b SE 2
ABEFE IR L3 DB Y S8 AR, 1 A ISR 2 A Bl
MIER A . H N BL AT AT LI A AT L A R
FFHR RSB B 15895 53 BOFT B AN 77 68 40 BOFT T 34
RS IR IEAS S b Ah A 404 AT B A 4 & 43
BT TR 50 AT V81 0 e Jier 43 R FF T8 A R 26 4 0l
FEFERE S B A8 S AR 40 R T AT 47 S 19 Bk B A
S AT E B PCR % @ REE W 0 T AP 2#4
W59 % F o BT R DU B 8 A7 2 R 2 HLof EE %
B, B PCR =W BB )7 £ AR AR —E 5 I
A S5 2R FHOSL ) 0 3 A 5 ik iR AT 0, B2 b
IR — W A B w6 e ] 3 A OF BF 4 T 8 AT
A R A T = R

BARTESE E s BFF W A — D E e
16S rRNA JE ., H & Fh o3 BOFF B A — 4% 5 f R E 1)

16S rRNA 741 H & AT A GE# 2 A £ /04> Bk 3
ANFEARE B —AFh . $E 438, W 16S rRNA AN[H]
FIBEE N T 5 A S e 22 5%/ F 1.5%,
AT LLA g AR [ g AR, AT 16S rRNA %58 7 i
WA AE— FE R W, JE T hsp65 Y BR P A B K &2
AAE S M (PRA) J7 3 LA B ITS 19 )5 41 43 b 2 8 K¢
16S rRNA ANHE X 43 Y e b 4 e FT B 0 £ 50 B AT 78
3BT B RN 5 4 A R BRSSO T R . PR B
I At 437 A W 2 M 5 T ik s S RS A R IR
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