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Construction of Environmental Microbial Database and Its Application in Traceability Analysis
ZHAO Liyuan,DING Hongyu,GAO Hongxia,ZHANG Jingwu,ZHANG Xingzhe
(Dalian Inspection . Testing and Certification Technical Service Center Dalian ., Liaoning .China  116021)
Abstract: Objective To construct an environmental microbial database of sterile drug manufacturers, and to provide a support for
the traceability analysis of pollution events in manufacturers. Methods The environmental microbial database of manufacturers was
constructed by the 16stRNA sequence,and the microorganisms were traced to the microbial strain by the database and ribotyping to
conduct the traceability analysis for the pollution events in the production of drugs. Results The pollution source was successfully
found out by the environmental microbial database and ribotyping. Conclusion The construction of environmental microbial database
and ribotyping of sterile drug manufacturers provide an important support in the traceability analysis of pollution investigation.
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1.1 X3S EEREMKF .50

{SC#% - AC2 — 481 5 A= Wy 22 4 45 BT I3 Esco 23
) ; VITEK 2 COMPACT %4> [ Shit A= Wy 258 5 7047 &
%5, VITEK®MS %I MODI — TOF JFT 4% , #4100 T2 [ 4 5L
BN v s BAXQT B4 [ Bl i A oy Ras A 2R 455, 4=
A Y BE R F8 8O 8 RGeS F AL IRA R DYCP -
31CN R B W B Jis R Uk AR 1% 2 4t (36 1 Bio — Rad
) s BD240 BUAE AR 5246 (P21 Binder 22 F] ) o

R e AR < R KGRI By 97 3, VD IR 4
VIG5 3R 5L, 90 F AU Bl R A8 BRAA ) 5 240, 38
& B4 2 R W (PCR) i Premix Taq, Y904 T 55 245 4 T7%
(KIE) A FRAT]

519 . 40 B 16srRNA 38 FH 4§ 34 51 % 27F Al
1492R, 25 B FH 51 1 ITS1 F1ITS4, [ BE B 1514 D1 FI
D2 BEATIN Y, H40 F A T AR TR (R ) ey A FR 2>
Al B P AL 1.
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Tab.1 Sequences of the primers
HEZ) 7
27F 5'"AGAGTTTGATCMTGGCTCAG3’
1492R 5'GGTTACCTTGTTACGACTT3’
ITS1 5'TCCGTAGGTGAACCTGCGG3’
ITS4 5'TCCTCCGCTTATTGATATGC3’
D1 5'"GCATATCAATAAGCGGAGGAAAAG3’
D2 5'"GGTCCGTGTTTCAAGACGG3!

1.2 Ak

WA A - S A IS R R T I T 5
I H AL AR AL RE PRE I N BT 2y
FHOK R B BR R SR T A SR = 8 T

T, FEARTH 55 T AR PR ARG 0 Y sl B DT 104 H L M
AT 26 L A 7158 10 0 2 e 1 XU A7 5080 o o

TR W 2 R B R B A oy B 45 9% aliAe e
PEATYEE , W FH 20% HOm PR A7 B R AE I RSS9
PRRN S R S S5 58 DL F /K- S Sy 3, A S m) ml L
AR AN TR o 1) TR AR LA L I 1 B2 R A A Sk AR
FEFP A 50 WL 24, 80 CCELf# 15 min (LT 77 21
45 min) , B0 (55335 3 000 v/ min)2 min, B 5 7E
i PCR A4 o 2) PCR & W A& & (50 wL) o B4R 3 pl;
Premix Taq 25 ML,J:()??%I% 1 ML;?%%I%l ML;XE‘;;K:
7K (ddH,0) 20 pl.3) PCR £ 4 . 94 °C 1 4% P 10 min,
94 °CZE M 1 min; 55 CiE & 1 min( E T 58 CCiIE K 1 min) ;
72 CHEA 1 min, 40 MG ;72 CHIPEFR 5 min.4) T .
PCR =W i A= T AR TR (R ) B A3 RN ] AT 1
519 R0 5 | AT —AR T

P 285 S 40 BT < D Py 25 SR PE A% X IS, R 26 1
[ % A= W) 3 ARAS S 0 (NCBID) B8 J2E $E 47 Blast Fb Xt
AT, ARAT R FR 0 53 25 B B R AT LU X IE i )5
[ B A5 B IR BE A WA R T3 81 18, T 43 B Fn s
2 HER5H5H
2.1 REMEVHHEEL

Az 7R R] B 9% C 9% D R BT AL 314 5 18] FLE JEg
o, IR T S B 24 DRI E Y 171 BREZE D) A 7 4
] A RIRBE AR AT, AU B0 A b A A BR A
J& AR T B e WA B A B R B GO PR
S SRR 2, 1T UL RS BRI AE AR
{5 B IREE 5 0T A 72 1Y A SR IRBE T, I g B E A
B A LA L C AR A A Bk T o LU AR i, J LT
B G (35 5 5 D IR B DU 45 BR 1 (38. 89%)
THER B JE (24. 60% ) 0 3, F 25 Yl E Pl & A b5 e
WL IELUE R E TR E T E KB AR S R
Z D YIRGE T 126 BRGAEY) 73 KDL 1
2.2 MBS

Al rF 56 T TR A A FE R R BT BHAERE
223 16srRNA 70 B Y858 M BERE ZE HUAT 5 Bacillus cereus
strain (RS2 2019085 ,2019088 ) , 5 PRI rh 4k 5
PR 7 R AR ZE A 8 Bacillus cereus strain (IR W32 3)
BT AR KO (0 %858 , AR B EIE (975 YL 6.

1 T 16srRNA I 7 3 A7 T 1065 I8 B 2F AT B 20 At
S RRAKCE , BRI R AR 53 BB R R4 7 30 U8 5347
TE T 2 B R P9 U0 Bl AT DD A3 LA L DL IR 2]
U, EcoR 1 BYI G , 9 MR SRS 53 B ETEARAR T , A
HBAE 0. 95 LA b, e b il T 1 8 3 28 355 Y Ak W idE A
TR, X8 A R Pow 1Y), O R T 1T B 4 1
ML B2 AL TS YL T 2019085 F112019088 55 4 17 i Y
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R2 EFFHMEEERMEVEESER (n=171)
Tab.2 Results of environmental microorganism identification in a workshop (n =171)
%z & RithR %z & RithK
4 A E S A E
- (h) (%) (%) T () (%) (%)
BR HERKEE Staphylococcus sp. 7 70.00  10(5.85) J %1 & Kocuria sp. 3 2.38
% 3.1 % Bacillus sp. 1 10.00 335 5.0 K5 B Moraxella sp. 3 2.38
KK G RIKE Ralstonia pickettit strain 2 20.00 IR Corynebacterium 2 1.59
CH  HHKHA B Staphylococeus sp. 18 51.43  35(20.47) AT Microbacterium 2 LYY
IR S Micrococeus sp. 9 2571 %@ ## Ochrobactrum 079
% 701 % Bacillus sp. 4 11.43 4230 Rhodocyclaceae 1 0.79
B 35 B Kocuria sp. I 2.86 F 3 %A & Rothia sp. 1 0.79
KM BB A Lysinibacillus 1 2.86 U E K H B Serratia sp. 1 0.79
BOR LI Roseomonas 1 286 S 08 J% Sphingobium sp. I 079
335 5.0 KA & Moraxella sp. 1 286 F ARSI Stenotrophomonas 079
D& B HREA B Staphylococeus sp. 49 38.89  126(73.68) Pk AR AR Chryseobacterium 1 0.79
TR B Micrococeus sp. 31 24.60 221 B, Comamonas sp. 079
% 1 B, Bacillus sp. 8 635 y EHHE Gammaproteobacteria 079
REAHAFH B Acinetobacter sp. 8 6.35 B2 JE Herbaspirillum 1079
1% 161 B Pseudomonas sp. 5 397 2t & Aspergillus 1079
£k #WH & Brevundimonas sp. 4 317
A2 ) IR
DEG
ZEpE 1
BT
HUEE ()
WHIE R
K% ()
AL (=)
iR ()
Kz (—)
B (—)
YIRS AE A
ik
L]
B EACE
BT
LA 2
SR T 2
Sl 2 Bk / bk
0 2 4 6 8 10 12

» A ER IR Staphylococeus sp.

= Ji 5 14 Kocuria sp.

= 7|0 4 BEFF IR Chryseobacterium
B HFFE Ochrobactrum

u RIS Micrococeus sp.

= SR SE I G R Moraxella sp.

= JEFR LA Stenotrophomonas
PR Aspergillus

= ZEH I Bacillus sp.
= HRFTF Corynebacterium

TR Microbacterium

= REFFRE Acinetobacter sp.
= FOURTE 8 Herbaspirillum

DT [CHR Serratia sp.

= AR TAE Sphingobium sp. il

= S % ML) Brevundimonas sp.
= LU E Comamonas sp.
= 213514 Rhodocyclaceae

= (RS Pseudomonas sp.
= yIATH Gammaproteobacteria
= BRI E R Rothia sp.

El1 £5FEDRMEARE XS EN S E

Fig. 1 Microbial distribution in different areas of level - D environment in a workshop
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Tab.3 Sources of Bacillus cereus strain in the environment

R AR BHER AR

2019235  #AukHEw M F T B Bacillus cereus strain
2019261 EFEBAMRERE  BHFRATE Bacillus cereus sirain
2019494  AFRCABAARE $EH 5 JOAF 1 Bacillus cereus strain
2019322 R#t SR F FAFH Bacillus cereus strain
2019054  REHEHFRE S 5 AT B Bacillus cereus strain
2019291  REHEHFBEEMEER S 5 AT B Bacillus cereus strain
2019357 Rt $AE F JAF 1 Bacillus cereus strain

M5 2019261 F12019291 25—, FATEF] 0. 95
B35 A IR, AT A Ay 8 — 5, i A B A AR L AR T
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0.7, 0 A 2[RV o BORE i 15 JL 7 5 PR B TR 2019261 A1
2019291 £ K R B, HialRE & b 9 75 YL B AR il
BERUR T4 77 X B TC A E (2019261) 55 5 12 45 1l
SO0 R FHPER] (2019291) o J5 45 i) 2 56 2= BH P 8] f1d 45
VES&E R B0 45 o, i 0 P U g0 Ao A A A W 45 R & B
SR P O A ] S G 2 05 Y i T RE AN K AR A
IX. B G M TG B A % kB W 2 AT R 5 7 i A R
B, AT e ELE TS LA
3 itig
3.1 HREREYBIEEMNEL
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B2 HEEESFAATE EcoR 1 70 Pyu 1 EEVIZIEA N BIZE R
Fig. 2 Results of ribotyping of Bacillus cereus strain by EcoR1 and Pvu 1l
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TARZ FH A W R AR, R I IO B3 2 R 2 1 1k
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M4 LTS Y R, EEHERR IR 1R 2% |, R L R O B
Be i, A REAR A b i iR e 45
3.2 WRESHAE

IRBE i A 8 A PR 1 R AR =2 — 2 T3 40
Br, 2 B Yl A nT SEZE LA, Rl i B 1 X T SE
PR AT A0 o PR B AR W B R — R D SR
16stRNA J5 51 22 Sy LA, 45 SR (A vE A 1 44K 5 16srRNA
FIHERATE , 37 16stRNA (1) J5 BRE 2 M, 35843 B b L RES:
TR B KT, ek i — 25 40 Bt 6 T IR iAW XL
5 AN AR e 1) DX A 0, 2 3w K Rl A
K WA TR -2 Y TR AT IR A BT B, PR IS Y
B 0 D TRT CRREAS rh B, SR P A 1) vk R A T
PRIRR KT S 11 =150 AR AR 43 B 2 A5 5505 9 4 B
(MLST) Jk iz Ha ik B 58 FE PR 4 35k DR 2 0 45 . A o
WG 53 BT 05 BT X AN [ 0 T 20 AN R AR 3, 53l 4 5
55 ELAR ST o ARG v R AR 53 B 0 X A 2 40 T
PEAT IR S BT, DA SO () Bl R AT BT, 25 5 22 S K
I, WA AT B S 3 N A LA — o I A 1T
3.3 REEiFf

I W 4 T B o 22 2 ) XU DAl XU 18 e 119 4
Pt , DA KU AE 1 XU X 38K o AR B 55 R D R 4 2 A 6
JRURSE S5 AR A DX 3, A SR D G XA A G2, e o Jn o &
P, D G IX A B2 A5 AT 38 A R B A A G X i 5 A 7
— 7 I XU R A

3.4 TERE
PRSI A 8 P A A ST A AR A 7 TP AT AR 2

FHUOL BT R A W IR 53 B B AR o 24 i A = L

L H IR R T TR 24 it B R Xk PR 4 )

SREE, — B TS Gl =R DU 3l 2 O B I A

B 5 B ORI K, BT PR AR W BN P
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