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Study on the identification level of bacterial DNA signature
sequence identification in common bacterial species”
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Abstract Objective: To study on the identification level of common bacteria in the drug quality control by
DNA signature sequence, and to provide reference for the identification of bacterial strains and contamination risk
investigation of the whole life cycle quality control of drugs. Methods: 72 strains in 41 species in 10 common genus were
selected for study, including Bacillus , Kocuria , Micrococcus , Citrobacter , Enterobacter , Enterococcus , Pseudomonas,
Acinetobacter , Sphingomonas and Rolstonia. According to the bacterial DNA signature sequence identification
method, the bacterial DNA signature sequences were established, the cluster relationship between the species

within the genus were analyzed, and the strain identification level was evaluated. Results: The DNA signature
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sequences which identified by 72 strains of 14 species in 10 genus were respectively specificity in the level of

species. Conclusion: The bacterial DNA signature sequence can identify bacterial in the level of species . The

results may provide research ideas and methodological basis for the identification, classification and traceability of

common bacteria in drug quality control.

Keywords: bacterial identification; DNA signature sequence; phylogenetic analysis; drug quality control; risk

identification
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FLRFE B E R G, MBLE EcoR 1357 E %% ( DuPont
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FRZNF] ) 3 POP=7 Ploymer, BDT V3.1 SEQ Buffer oy
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Tab.1 Bacterial isolate information using for phylogenetic analysis in this study

Fe5 % gonus) F4% (speices) IR PR A

( number ) ('strain number )

1 ZEHUFF IS ( Bacillus ) AELZEHIAT I ( Bacillus subtilis ), 254 2F KT ( Bacillus 10
thuringiensis ), SiAF 2EFFF IR ( Bacillus cereus ), B R ZFAUFF
W ( Bacillus megaterium ), HIAFAURT T ( Bacillus licheniformis )

2 JE T G ( Kocuria ) FERLZE v [C TR ( Kocuria rhizophila ), R JE VG ( Kocuria 7
rosea ), YLECJE VLG ( Kocuria kristinae ), 28 5 )% 78 G
( Kocuria varians )

3 IR ( Micrococcus ) HER TR ( Micrococcus luteus ) 4

4 AN ( Citrobacter ) SR IR ( Citrobacter freundii ), AEATEIRFT IR ( Citrobacter 8
youngae ), Afi RATGEERFF I ( Citrobacter braakii ), 2 [GFY
WERRFT I ( Citrobacter murliniae )
5 W FF#E ( Enterobacter ) PSR ( Enterobacter aerogenes ), B F T ( Enterobacter 8
sakazakii ), SAVANAFFE ( Enterobacter cloacae ), =I5 HF
Wi ( Enterobacter cancerogenus )
6 WERE ( Enterococcus ) BRI ( Enterococcus faecalis ), Hy B IR ( Enterococcus 12
casseliflavus ), IAER B ( Enterococcus gallinarum ), HEFK
JAER T ( Enterococcus hirae ), B IHIHERT ( Enterococcus
cecorum ), RIHERE ( Enterococcus faecium ), i A ER
( Enterococcus durans )
7 (BB ( Pseudomonas ) TG AR AN ( Pseudomonas stutzeri ), I BANETE ( Pseudomonas 9
chlororaphis ), % RAB A E ( Pseudomonas putida ), FEE (R
AN ( Pseudomonas aeruginosa ), JIGAEAIIER ( Pseudomonas
Sluorescens )
8 RNEHH (Acinetobacter ) fif) S N ST (Acinetobacter baumannii ), 75 AN ST 6
( Acinetobacter haemolytius ), ENEEARBIAT i ( Acinetobacter
indicus ), FERANSHATH ( Acinetobacter betjerinckii )
9 SH BRI ( Sphingomonas ) ILET ¥ BRI ( Sphingomonas sanguinis ), /b SIS 2B 4
AT ( Sphingomonas paucimobilis ), B i & B Ly
i ( Sphingomonas roseiflava ), 2 CC A i B T ( Sphingomonas
wittichii )
10 %R Wi FC T ( Rolstonia ) Wz BRI FC TR ( Rolstonia pickettii ), S /K 33 FG A 4

( Rolstonia solanacearum )

B3t Crotal ) 72
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39 2R JH VITEK A= 4L % 5E I Ribotyping #%
PR3 U B8 T i WIS I BRI R AT 2 M 4 S 20
B B AR AL T 5 (W3R 2), S5 SR WoR : JE v G TR |
WO AT TE R E AR PR R 1 280 2 2
R LR —EG AT R AT I 2 A
R TEL R — 2, T 2 T T R 2R A i A
A S 5 45 B 10 43 PERAIK (low discrimination, $8 48 1
SR IO E W AR A4 PR ), B OREF AT 1 A 27 7
FT i Ribotyping %8 5 45 5 43 # % AIK (low probability,
AU FI T 235 R 1) T R AH LS <0.80 B TTH /& 1Y T
PRATR ) s R BT i i, 36 [T R R AT I 2 AH
FUTE SR — B, 1 IRFP IR IR AT T A AT TR AT 14
Ribotyping % & 45 R 1 7 BEAAIL, 12 [UFF IR AT TH T
A RIS 5 5 (B BR s it AR T

R 2R B T DOL IR M B 2 A R A E AR —
B SREHBCANT S A BR AR A M RE R
PR AT R, 62 A ST R L ENREA ST
PR FE AN BT B A A 45 R A0 R A, 8 1A
ZFFIR Ribotyping %58 45 R A 73 BRI 5 2 A L
B &, D S R AL ER Ribotyping € 45 R 1977
BEARAR, 2T B S | B o A O R 4
PRHH 2 I M R CIE A A AR B 1 5 2 K 1
B &, B A /R Wi R 2 AR R TE SR — 3L
HRRE JR i PR AR AL S SR B 7 BRI X T
Z M REEE L RA —BEEE LA R MR 1
S TR B 3R 1519 DNA RFIEJT 5155 Genbank
Kol PEVEAT LEX RIS LU 91 ( RefSeq ), [F]42% A/ IE

PR B LT 5
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Tab.2 Bacterial multiphase identification in this study

i s oy <
R WS [ﬁl}*gﬁ VITEK Ribotyping RefSeq
( number ) ( number ) ('species )

1 ATCC 6633 A2 AT R i B 2 AL A i B 2 AL A /
( B. subtilis ) ( B. subtilis ) ( B. subtilis )

2 CICC 22945 Tz G AT (i Wb AT NR 043403.1
( B. thuringiensis ) (low discrimination ) ( B. thuringiensis )

3 ATCC 10876 R 2R AT 5752 2 R 2 FELAT T NR 074540.1
( B. cereus ) (low discrimination ) ( B. cereus )

4 KW-05026 SPNZ LN FORZFHAT T REAH AL NR 116873.1
( B. megaterium ) ( B. megaterium ) (low probability )

5 KW-05027 A2 AT R i B ZE AL AT L R RT] /
( B. subtilis ) ( B. subtilis ) ( B. subtilis )

6 KW-05029 PN VIR FOR AT REAH AL NR 116873.1
(B. megaterium ) ( B. megaterium ) (low probability )

8 KW-05039 HACZF AT WA AT IR ISER NR 074923.1
(B. licheniformis ) ( B. licheniformis ) (low probability )

9 KW-05044 HACF AT WA AT IR [ISER NR 074923.1
(B. licheniformis ) ( B. licheniformis ) (low probability )

10 KW-05049 IS ROl R aT) (IS I AT NR 043403.1
(B. thuringiensts ) (low discrimination ) (B. thuringiensis )

11 KW-05050 IR 2L T TRHER R AT NR 074540.1
( B. cereus ) (low discrimination ) ( B. cereus )

12 CMCC28001 PEARE SE R FER T (G T AR B [ TR /
( K. rhizophila ) (K. rhizophila ) ( K. rhizophila )

13 ATCC 49321 BO P 5 G B PEvE GTA e LT /
(K. rosea ) (K. rosea ) (K. rosea )

14 ATCC 27570 FVER N BN PSRN /
(K. kristinae ) (K. kristinae ) (K. kristinae )
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¥ Hit 7 [tz . .
( number ) ( number ) ('species ) VITER Ribotyping RefSeq

15 ATCC 15306 A P A AR R e [T AR R G /
(K. varians ) (K. varians ) (K. varians )

16 KW-07023 O v (G B SE IR B SE IR /
(K. rosea ) (K. rosea ) (K. rosea )

17 KW-07024 B 5 G E e HE TN | O 5 R /
(K. rosea ) (K. rosea ) (K. rosea )

18 KW-07025 I AR 7R 5 [T AR e [T AR e [T /
(K. rhizophila ) ( K. rhizophila ) (K. rhizophila )

19 CICC 10680 TR E R TR 7 HLRL Ok R B ROR /
(M. luteus ) (M. luteus / lylae ) (M. luteus )

20 ATCC 4698 RE UK TR / ALK TR B IR T /
(M. luteus ) (M. luteus / lylae ) (M. luteus )

21 KW-06031 JHE UK T / PR T S EENG /
(M. luteus ) (M. luteus / lylae ) (M. luteus )

22 KW-06032 B RORTE FRREL / HUNLIOR T TR IR T /
(M. luteus ) (M. luteus / lylae) (M. luteus )

23 ATCC43864 I IR RERRAT T I IRATBRRAT I I AT EIRAT T /
(C. freundii ) ( C. freundii ) (C. freundii )

24 CICC24146 T B A R T W IR IRAT R FEERRAT IR NR 041527.1
( C. youngae ) (C. youngae ) ( C. species )

25 CICC21597 AT AR AT A IRATERRAT I FRATAERRAT 1 NR 028687.1
(C. braakii ) (C. braakii ) (C. freundii )

26 CICC24136 PR ICF R AT I TR HER TREAR L NR 028688.1
( C. murliniae ) (low discrimination ) (low probability )

27 CICC21596 WA ERRAT T T R RAT T SRR NR 041527.1
( C. youngae ) ( C. youngae ) (low probability )

28 KW-12011 SR AT T I AR AT T Ih AT T /
(C. freundii ) ( C. freundii ) ( C. freundii )

29 KW-12012 I AP BRI I AT T4 I AR RRAT T /
( C. freundii ) (C. freundii ) (C. freundii )

30 ATCC 13048 PRI PRI PRI /
(E. aerogenes ) (E. aerogenes ) (E. aerogenes )

31 CICC 10293 PR IE PR PR /
(E. aerogenes ) (E. aerogenes ) ( E. aerogenes )

32 ATCC 29544 BB KT B i KT B KT /
(E. sakazakii ) (E. sakazakii ) (E. sakazakii )

33 CICC 21560 B e g b e B J T T B J T T /
( E. sakazakii ) (E. sakazakii ) ( E. sakazakii )

34 KW-11011 SRl LRl Ral7E aRE) BB AT /
(E. cloacae ) (E. cloacae) (E. cloacae)

35 KW-11012 FE AT I8 AT A A FT /

(E. cloacae )

(E. cloacae)

(E. cloacae)
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= oy TRk R
75 w5 "ﬂ %gﬁ VITEK Ribotyping RefSeq
( number ) ( number ) ('species )
36 KW-11013 FAIA ki BB A BB A /
(E. cloacae ) (E. cloacae ) (E. cloacae )
37 KW-11014 AT ST IR /
(E. cancerogenus ) ( E. cancerogenus ) ( E. cancerogenus )
38 CICC 10396 FEMAERE PR MR /
(E. faecalis ) (E. faecalis ) (E. faecalis )
39 CICC 10433 e ERTE Fre kT eIk /
(E. casseliflavus ) (E. casseliflavus ) (E. casseliflavus )
40 CICC 24240 XS AR T XK A X KA /
(E. gallinarum ) (E. gallinarum ) (E. gallinarum )
41 CICC 23228 (339785 45+ (5339735 95+ (5389735 35+ /
(E. hirae ) (E. hirae) (E. hirae)
42 CICC 21607 EY7)7EENE SY7) e S)7)7EE e /
(E. cecorum ) (E. cecorum ) (E. cecorum )
43 CICC 20089 PRIGERTA Bk FY 7529 /
(E. Jfaecium ) (E. faecium ) (E. faecium )
44 CICC 20177 ifif AN ER T 15 A ER B i A B R /
(E. durans ) (E. durans ) (E. durans )
45 KW-09021 iiif A ER T (N385 i AR /
(E. durans ) (E. durans ) (E. durans )
46 KW-09022 iiif AN ER T i AR it AR /
(E. durans ) (E. durans) (E. durans )
47 KW-09023 BRI FRE FERE /
(E. faecalis ) (E. faecalis ) (E. faecalis )
48 KW-09024 e AR A YRR A /
(E. casseliflavus ) (E. casseliflavus ) (E. casseliflavus )
49 KW-09026 ek FERE FEIRE /
(E. faecalis ) (E. faecalis ) (E. faecalis )
50 CICC 10402 it PRfP B T it P AR L it P AR L /
( P. stutzeri ) ( P. stutzeri ) (P. stutzeri )
51 CICC 20676 SREHR P TR i P YOI A NR 042939.1
( P. chlororaphis ) ( Low discrimination ) ( P. fluorescens )
52 CICC 10216 LR LR R B SREHR A NR 042939.1
( P. chlororaphis ) ( P. aeruginosa ) ( P. chlororaphis )
53 CICC 10368 AL TR AL R NR 114479.1
(P. putida ) ( Low discrimination ) ( P. putida )
54 CMCC10104 BT i) 2 A ff 2 A P ff T /
( P. aeruginosa ) ( P. aeruginosa ) ( P. aeruginosa )
55 GIM1.776 PGB DR LT PPN /
( P. fluorescens ) ( P. fluorescens ) ( P. fluorescens )
56 KW-04021 R B A T R B AR B /
( P. aeruginosa ) ( P. aeruginosa ) ( P. aeruginosa )
hwsHhi i
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T i=e=1 53 s
e w5 Wﬁk%% VITEK Ribotyping RefSeq
( number ) (number ) (species )

57 KW-04022 BRI N T i S i B /
(P. aeruginosa ) (P. aeruginosa ) (P. aeruginosa )

58 KW-04040 YOG e R ] i G ] /
( P. fluorescens ) ( P. fluorescens ) ( P. fluorescens )

59 CICC 10254 5 A AT TR HER 5 AT NR 117620.1
(A. baumannii ) (low discrimination ) (A. baumannii )

60 CICC 22018 TR ST AN SR PR X 81662.1
(A. haemolytius ) (A. haemolytius ) (low discrimination )

61 CICC 23878 ENEEASIAT P g NR 133954.1
(A. indicus ) (low discrimination ) (low discrimination )

62 CICC 23877 FERA ST R HER KPR AB 859734.1
(A. beijerinckii ) (low discrimination ) (low discrimination )

63 KW-14012 B AN AT I 5 AT R S A I
(A. baumannii ) (A. baumannii ) (A. baumannii )

64 KW-14014 )5 AT T it S R ST i1 5 R S /
(A. baumannii ) (A. baumannii ) (A. baumannii )

65 CICC 10892 2T 2 B R T M2 A R R LIS EAVEC Y ) NR 043427.1
(S. sanguinis ) (S. sanguinis ) (S. species )

66 CICC 23965 Bl R T WL E AV U] L EAVEC Y ) NR 115523.1
('S. paucimobilis ) (S. paucimobilis ) (S. species )

67 CICC23900 HCH B e M A AR PR RESREZ NR 043426.1
(S. roseiflava ) (S. paucimobilis ) (low probability )

68 CICC10426 2 PR A P [(I¢FIES RE (R NR 074268.1
(S. wittichii ) (low discrimination ) (Tow probability )

69 CICC 10679 B B R e PRI B IR R il [ B IR R Sl [ /
(R. pickettii ) (R. pickettii ) (R. pickettii )

70 CICC 24306 HRRS K i [CTE (575212 HERS IRk i [T NR 044040.1
(R. solanacearum ) (low discrimination ) (R. solanacearum )

71 CICC 24305 TR 7 S P B IS B IR [ B NR 044040.1
(R. solanacearum ) (low discrimination ) ( R. solanacearum )

72 BNCC 186282 F [CH 7R 03 [ o Fe B R G FE OB R G /

(R. pickettii )

(R. pickettii )

(R. pickettii )

2.2 FBk DNA FRAE P91 3 5 2R H
TSN B TR R AT BRI 4, AR Y

R gt

SOPRER AE S T PR, TS R R P AT B A 7
PRI T a8 F 14 91 FRAT AT 11 A ER AT AR AT 1

o B AL R T 4, A TR R S5 19 DNA RRAE T 91 A i
fasta 3L, A Mega 5.0 J& 51 Hr ¥4, L) Bootstrap
Method ( 1000 ) . Kimura 2—Parameter Model , Uniform
Rates , Pairwise Deletion B4t T4 115 X, #HE N-J
HEACH (NI 1), BB Hrali 2R Bon : HAR 4 E 1Y
DNA FAE P FIAE 10 A& 41 D Fp kK, Y 2 A Fr
Stk PR TR R T A R IEIEAT IR 0 s B AT
T R 2P AT I L B R AOAT I  HAK 2 AT B
e LR A AR 28 e TR AT BC P e TR v TR
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Jigs P R 2 Al P R it M PP BT SR BB B
DA IR | SN T, AN ST i R o Y i 2
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LD BT | BACER B e L T, A A M

S




| T T

=

XY

——

Chin J Pharm Anal 2019,39(11)

(T

1931 -

(J‘PA oA W%

VAL 8 7% S8 DGR s FP A B R R EQ B i RHY S, il AMERR S E B “Fh™ BO7KF, D 70 U] D4 it

/R 39038 FC T 1) DNA FRAE P 511145 A 2RI —A4~4r

2%

s 8
» § 8 N
g 3 & &
i 8 3§
g 8§ § ¢
t i f
s § F 3 N
2 0w = g 5 § 3 &
T I oy 3 ieid §
S 5 = S $
R T % %% N 5 o $ @eb
% R % S RN 2 § & ¢ «\
5 % EY W S zrizdy § 858 &
%, % ) T £ 88X $§ § & & 4@9
LN i3580 S Y 40 W
T S 122885 § ¢ LS & @ o \
< o, = (=3 B RAS s, ) ) 5 s
T, % R 2o oy §49 @@ & T
% TS R 22 SN SR 0N 50 S
@*é,, %f‘g K % % E y N \’)% \¢\Q 9)0‘& 4\“‘6 ,\0)0\“ 0\5\0
12 %, 2 00 R o
ffr “ oy 2 S o o'
oéac,e 5, *O/OQ XN 007\\ ‘}’@ ﬂo‘.do mslml
Cy; Yy Py o q‘,L,Ns Y § o
llroéac - @ 9 Oqc'qe (r'f‘é, o \QQ 0{[; 9917“01
e e s W g 70 uoisId
Citrobactey e Kw.s, ggf C/C'C? R Q‘% 9‘49 06 - o105 7!
Youngae gyy. Clors9%, Q& pl ] N
12002 Ci& o o o1 e
Citrobacter braakii KW-12004 TCCIg 495
i KW-1200L Aol a c1c610426
Cmabacterﬁ‘e" cter reu” d'ﬁ“w _26004
<rob® my i .
e tic cI CC239
4c\? § - jomonds s KW.26002
C'\WO" Spmngomon as pauctmo
SEG lkomonas sanguinis KW-26001 CICC10892
Ve ngomonag rosei)
/lavaKW.g,mOjC
1CC2390,
10680
06001 CIC
9; Juteus
Qam%y 3190 %'r‘é@%ﬁ?ﬁ luteus KW-06002 ATCC4698
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Fig.1 Dendrogram of DNA signature sequence of 72 isolates
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