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Using metagenomic sequencing to identify and trace drug — contaminating

bacteria in lincomycin hydrochloride and lidocaine hydrochloride gel
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Abstract Objective: To evaluate the application of metagenomic sequencing in identification and tracking of
drug — contaminating bacteria. Methods: Both metagenomic sequencing and isolation culturing method were em-
ployed to identify and genotype bacteria in two batches of possibly contaminated gel medicines as well as the envi-
ronmental samples from testing laboratory. Bacteria isolated by culturing method were identified through Gram’ s
stain, biochemical reaction, MALIDI — TOF — MS, 16srDNA sequencing and Bacillus specific PCR. The detected
Bacillus cereus were typed by multilocus sequence typing ( MLST) . The metagenomic sequencing results were

analyzed at the strain level using MetaPhlan software. Results: Both MLST and MetaPhlan analysis revealed
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a substantial contamination of Bacillus cereus in gel medicines as well as environmental samples, with the presence

of the same Bacillus cereus group. Both metagenomic sequencing and culturing methods detected Paenibacillus,

Brevibacillus and Neobacillus in gel medicines, but amplicon sequencing also detected these bacteria in environ-

ment which might be the source of contamination. Conclusion; These findings indicate that metagenomic sequen-

cing technology is reliable and has the advantage over isolation culturing in comprehensively detecting potentially

hazardous bacterial species and accurately performing strain — level traceability analysis. It holds significant appli-

cation value in pharmaceutical contamination identification and traceability.

Keywords : metagenomic sequencing; amplicon sequencing; MLST; MetaPhlan analysis; bacteria identification

and tracking in contaminated drugs
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IKFHLIKAX , Gel Doc XR #EL 1R R 58, BIO - RAD
3w VITEK MS 42 [ gl P i A4 9 ik R 46, g B
WA W)y Fl 5 Mlumina Miseq I 5 4%, Tllumina 2% 7]
DNBSEQ — T7 Il J7 A%, TR I A 5 1 Bk 4% e 40 A FR
VNI

R EE KW R B NR KR R AL (TSA) (it =
20220505) . pH 7.0 & 1k &l & F Mk 2% vh Wi (HE5
20220909 ) | fi# Mg K I AR G 35 3 (TSB) (it
20210608 ) | Vb FC 4 %5 B8 3G 15 7% 3 (SDA) (it
20220424 ) | H #8 BE A AL B B 1 95 Jk (MSA) (Hit5
20221213) AL 7S kbEdE = 5 (CTAB) (4it5
20230307 ) ¥ 24041 5 25 7R 1 A R S B P B g 5 o ik
(BCCSA) (5 20230525) , ¥ [ T & 5 B} el v il
HEMBARABRAF], AL (A5 20220105) , E 245
SR 2= A BRA w1 AR 7 22 R Y B ) &
(175230308 ) | BE5HE 25 F0AT P 1 1) A= Ak 8 e 1R &
(DBI - 07, 4tt5 231121) , 390 [ b 52 Fli 5 45 AR e 47
ZEY YN
1.3 FrifERR

4 75 (0,48 %5 BR 18 ( Staphylococcus aureus) [ CMCC
(B)26003 ] i 2% 11 5 il 1 ( Pseudomonas aerugino-
sa) [CMCC(B)10104 ], [ £ i 24 5 & 360 0 5% B 5
A A & /R 18 B ( Burkholderia cepacia) [ ATCC
BAA -245 ], 3¢ [E R H L
2 EWHE
2.1 PR R R NS e W oy B R
2.1.1 VA kA Ty Bt 10 ¢, M
AHFIF 10% FALBEAE W 20 mL, £ 4) )5, LA pH
7.0 L AL H R P E 100 mL, £ PR
FRATMEHR 1210 AR, B 10 mL S EfT
WL UE , H pH 7. 0 TR AN B 1 PR SZ il i A T
e, R AR 500 mL, Mk R R R G B
%100 mL TSB H, [R]EF 42 B8 LA b 7 vl 2% 3 3 BH
KR4 BN AR KT 100 cfu By 4 385 (575 25 BR B
) g P S R 280 v A R AR TR AT, 30 ~35 C
T % 24 ~48 h SRJE NI Z4EFh T MSA [ CTAB | BCCSA
LR B FR TR A TSA SEAR B, 30 ~ 35 °C 55 5%
24 ~72 h, WESPAR FIRTE A K IE AL, TSB 55 7RI X
LR JE RV FFAE A T AR TR R & (AR
TREAE ) EAT 35 R A P ORI el Y
2.1.2 AEEMAYIRE  ERE AL 58 5 S S B
XoF SO 5 PR B EA T IORE | FH K A S A 2 40 i W 4R

PAEE O T MR M SRR TSB 97
pH 7.0 B FIVREE v 45 T g5 YL 5, T34 100 mL
TSB TG4 1 32.5 CH5 5% 18 ~24 h, R AL
REFEMRN T TSA P [-,32.5 CRiFE 5 A, RI&T
SDA ¥4 1,23 CH55% 7 d, RIZJ5 32 BPFE TSB #5
FEW AT A TR AT 28 FE VA S BOR Y o 55
A A P 1 A A (PR B/ DR ) A B IR S
Bt B AR S HEAT  LAHERR PTRE A 25 05 5

2.1.3 WML BB AR TSA P4
R TE VR R LB E SRR L T Al g AR Ak
) TR % 38 0k o 22 TR UL (8, A ) 5 i I 16stDNA S
DRI P 2 R AT 40 25 S 5, %o AT LR 96 TG A 1Y
AT TR FH A AR B0 K 2 AT T R 5 M PCR
P CERZAE I 1) ST S8 BT 0 I B 2F AT
PR S PCR 77 125 B 55 g b 68 01 Ay 1 2 04T TR
T 0 55 26 3 2 T Fh 5 W A 25 60 AT TR AR b kT
gyrA FERY rpoB 3 K AT panC K Y 45 S M
PCR BB b %5 Sl Ay B ZF R T | A% 0 3 2 FO AT 7R
FIERE ZEFRAT P I, (FLE 25 AR 18 RN 5 = 4 2R 7
7 i R A L 58 A A [R] i — A X2 I o= 4 2F
TR B8 AE B RE b A 2 i 2R 1 2 R 45 R ery 2
2T DR o T B N T ery 3R ARG AR S
PCR [,

2.1.4  PEERSEUTEE N E BRIE 2 A7 8T
G4 (MLST) 2, XA ity RN IR 58 Hh 4G Hh %) B e 25
TR AT B R 502, WS FE ZF AT IR pubMLST
3 (http : //pubmlst. org) E/AAi Y PCR 5[4, PCR
PR YR A LA T T SR R 7 M E R
FEDR Y T SOSLIE] 51 5 3G 7 4 0 4 Rk AT DF
Bz, JFAE PubMLST {4 2 #EA T 17 51 LU X, A5 20 40 0 Y
FE 9 W 55 6 55 R 9 5 76 5508 e 1A% J5 15 2104
RE PN RL(ST) o X T4 AR S 22 A8 M i A8
SR A ) B PR B 22 8T 5 A A BT HIE B
I3 BEHRS (isolate ) FT ST, K415 2 (1) 43 BS A& ST 2R HI#E
2k BURST i1 R 34T,

2.2 ZEBEDNA I

2.2.1 PHEFNFE Bt RiEAE T T RERA
PRI SCEREE DT, 55 4 Miseq, 16srRNA
M 51 4 K 341F ( CCTACGGGNGGCWGCAG ) #il
805R( GACTACHVGGGTATCTAATCC) ,ITS 514
} ITS1F ( CTTGGTCATTTAGAGGAAGTAA ) 1 ITS2R
( GCTGCGTTCTTCATCGATGC) , il - 45 4 Tllumina
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Tab.1 Specific PCR primer pairs for Bacillus
gl S PCR 514 HEF PCR /) E =BG
(bacteria species) (PCR primer) (gene) (PCR product)/bp (reference)

B AT I ( Bacillus subtilis) F:AAGCCGTGAAATTATCGCAGACTC ilvD 640 EER=aan| designed by this research)

R:CGCCGCCCGCTTCGTGA

42F : CAGTCAGGAAATGCGTACGTCCTT ayrA 1000 [10]
1066R : CAAGGTAATGCTCCAGGCATTGCT
TRTEN ZEAIFT I (Bacillus amyloliquefaciens)  42F : CAGTCAGGAAATGCGTACGTCCTT gyrA 1 000 [10]

1066R : CAAGGTAATGCTCCAGGCATTGCT
F:GCGTCTGCAACGTTTAACTGG
R:TGTCGCTACCTCTTGCTCATC
F:TGGCCCAAATGAAGAT panC 600
R:TAACTGCAATAGCTAAAATGAT

WEREZERIFT B ( Bacillus cereus ) ayrA 1084 [13]

AT designed by this research)

F:CGG GGC AAA CAT TAA GAG AA ilvD 600 [14]
R:GGT TCT GGT CGT TTC CAT TC

Iz & 2F AT B ( Bacillus thuringiensis )

F:GCTGTGACACGAAGGATATAGCCAC cry 1 600 [15]
R:AGGACCAGGATTTACAGGAGG

MiSeq, —ARIIFIEFNAY reads B oM 3 # & ¢ R ik
PPk, X REA S I Cutadapt #11 PRINSEQ #5044
) e R AT SR A E SR 5 Usearch 4 1E4T
OTU H2:(97% LA L7 5IAR{UEE ) , 1 BLAST 444
Z:7% NCBI 54 PEHEAT P Rh 43 2854 38 (KT 97%
IR, KF 90% B 15 K) .

2.2.2 RN M MetaPhlan J3Afr 2R K4H 0
PR A AR i a2 I 7, DU 7 5 4 DNBSEQ -
T7, B BRGAEIEIN 4] DNA HBifk SO e
JE A RO Y o I B A3 B A 4 BCHE T A B T
P DRz % SRR ST R ERE R
KAEFEHT . 1 X G B W 2 Fastp #1475
VEAS A5 B 3 &, I B 4 BT B - MetaPhlan
(4.0.2) , i HERIA S E0R] FH P L XT T2 bowtie2

5% b 3 K 4 (marker ) F 8 JF (mpa _ vOcet22 _

CHOCOPhIAnSGB_202212 ) #4757 o X, Xif 7 3 PR 20

JFEHE AT B A o TR A kR E B o AT, LR D

BN 2 S A B0 2 reads 5 marker [ HE X AT

=T,

3 ZEER

3.1 BGEEEFRI o B AT B0 TR R 4 SR
2ol 35 SR BH P T BEAE o 2 7 2k B PR SR b g3

SRR H Y T A B0 8 2 BR A | 2 A BRI B

AR SO R TR A, Tk B2 24 i A A A Ty ik ) Al
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1. 2 AR AR AE R B Al o 2545 3 H Y
Pl R, MIFE TSA SP-A b IrES 1521 4 BRANTA , SDA -
e ERERAER , FREAEATE TSA AR F 432545 2
4 BRAAEA , 76 SDA VA A58 1 BREER

8 WRANTA YL (045 RER T Ak 32 o 22 IR FH %
KPS, R 5 2 U A 2R AT, 3L
TGS 91 - 1 HY -1 HJ -3 B TERRAF A W5 R 2F
FUAF R A AL AE o i 5 A2 ) B v 16srDNA il
A AN T HE AT S E O 8 A 2 A A R e
PCR Jy %A th 2 A AT R A7 58 I (L3R 2) o it
70 D23003 By 3 ASHE b g Sl G H I R ZF A AT
W IS 2R AT B ( Brevibacillus agri) F128 28 fFF
W ( Paenibacillus albicereus) ,#1t5 & D22013 ) 1 />
FE & (G5 32) R H L3k 48 BT 2R FRAT I ( Neoba-
cillus bataviensis) , I FREE H o3 2515 2] 4 MR, &
UERE 2 BROMIEREZE AT I, 1 BR A R FLAE R
TR Ay i DR ZF AT

XF 2 5 R B R LAY 3 BRI AR 2 AR AT IR
(91 =1 HJ -1 HJ =3) Je 1 BRG &AL 50 2% 5
I ORAF B AR 25 T 18T (25 HD) #EAT MLST 43
A, 28 pubMLST 3k - W& A% 25 A AT 18 1Y PCR 51
VI 5 XA 2R AT I Y 7 NS R IE IR 54T PCR 37
YR 45 R AE pubMLST W3 44 2215 5|
RE S SR B DR g 5, MR AR A A B DY 9 5 2H 5 15 B
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Tab. 2 Identification results of 8 bacteria strains isolated from gel medicines and environment

Elins

FEXTEEIR (CE 43 L) [results (per. identity) ]

(batch (fljjt) et l(?;fl\éﬁg‘;( dfji S PE PCR P24 ttx#gﬁﬁ(lhe BLAST result of specific PCR product )

) (MALIDE=TOF=MS) " 16DNA) A panC ilvD CRY

D23003 91 -1  BEREZEMUATRARE  BSERIRAATIS (Bacillus  SEREZERAT IR/ 98 = BEREZERUFT I/ 95 = BSREZEAAT A JE PCR 74 (no
(Bacillus cereus cereus ) (99.79% ) AR (Bacillus 45 AT (Bacillus ( Bacillus cereus) PCR product)
group) (99.9% ) cereus/ thuringiensis ) cereus/thuringiensis ) (99.27% )

(98.86% ) (99.18% )
91-2  WIZFHUTRHIE T 2 S B ( Brevi- / / / /
(Brevibacillus spp)  bacillus agri) (99.58% )
(99.9% )
40 TEXF AR (no HEFHIFT A ( Paenibacil- / / / /
record in database)  lus albicereus) (99.03% )

D22013 2 TexHEE (no Lk 2 37 3B 2F S T / / / /

record in database)  ( Neobacillus bataviensis )
(99.53% )

HJ4 HI -1 SEREZEAAT R Pt/ BIRLIR BERE /R BIBIE/ SRR ZEIEAT BIRIE/ BEREZEM BISEZFEFTE JE PCR =¥ (no
(Bacillus cereus e/ IO 2T 2] ( Bacillus - paran- ﬂ—‘—[%‘(Bacillu.s par- (Bacillus paranth-  PCR product )
group ) (Bacillus tropics/paramy- thracis/ cereus) anthracis/ cereus ) racis ) (99. 80% )

coides/ cereus/luti/ albus ) (99.52% ) (99.34% )
(99.58% )
HI -2 AR/ 5 B/ 58 4 RN 2E HUFF I ( Bacil- 752 52 1 [ 2R F 4T / M ZF AT R /
ZET0 KT B ( Bacillus lus rugosus) (99.53% ) W& ( Bacillus  spizize- (Bacillus subtilis)
subtiliis/ amyloliquefa- nii) (99.28% ) (99.85% )
ciens/vallismortis )

HJS H) -3 SEREFRUTERRE  WEEZF AT IR (Bacillus / BRI WEREZERIFETR, TG PCR 74 (no
(Bacillus cereus cereus ) (99.93% ) (Bacillus cereus) PV (1) adEs] PCR product)
group) (99.17%) (Bacillus cereus/

thuringiensis )
(99.45% )
HI -4 KSR/ V€ B/ B8 4% JEAR 2 FKF T8 ( Bacillus fff V€ ¥ 2F 460 FF 7 / / /

ZF KT B ( Bacillus vallismortis) (99.71% )

subtiliis/ amyloliquefa-

ciens/vallismortis )

( Bacillus amylolique-

Jaciens) (99.89% )

BENTERREY ST, Horp 2 BRIEAEZEARAT B ICXT R ST,
FEARFH) AL E pubMLST Wl | 75 28 B4 B k5
ST, PSR4 B0k ST R FH7ELE BURST ik (2
Bon —4) AT RISIT, 45 F TR 24 i P I I R 2R A

x3 BEEFETEEKRNG MLST 534R
Tab.3 MLST results of 4 Bacillus cereus strains

FEER -5 FR85E 1) 2 BRRIEA: ZE AT R 3 M [R]— 4 ( Group
1), B 5 R S50 2= BREE0 HY e dil (7 AL
WA S ANALEARTR]D) | BERH 24 S A AT IR A
A RERIE TR T5 g, WK 3,

[GLS AEHEH (allele) A 3y PR 4 P ——
('strain) glpF gmk ivD pta pycA purH tpiA (allelic profile) (cluster result of BURST)
91 -1 13 8 9 11 12 4 29 3257 Groupl
HJ -1 3 2 31 5 3 16 4 26 singleton
HJ -3 122 8 8 58 12 9 10 3258 Groupl
HJ 13 8 9 11 12 9 53 2573 Groupl

3.2 RAEHHIMFE R

X FR I 73 A 2 )20 T R RS I

TR DR 2L I A 3 1% 240 o B M R AT OB, SR LR

4, WEFREAT B 0040 TR LR AR RE R BLLE T

RWEHRL
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J7 RN BE R 2 P 45 SR v, LR R DR 2 L 4
T A A B A AR BRI —E [
AN, 4G 00 P P A AR e kA A %) W 2F AT T
KT R B S ZEHUAT B ( Bacillus wiedmannii) , FiAth
TR A H 5 B8 /KT 5 B 4N JF Metaphlan
SR BIRTEHT AT B ( Neobacillus ) F Ry %5 T 51
FRIEA 3 BAEHAD R o —3, U HOETE A
FEAS HJA 1 H)S Hos 5 SR AR AR B 25 ST ] Ba-
cillus subtilis SGB7788 (0.006% ) Fl i VE ¥3 = 1T
Bacillus velezensis SGB7785 (0. 02% ) , 5 {5 F# L 7E 135
TS AF B0 2 BRANT HY -2 R HJ -4 5648,

38 D0 R R R A D A B R A S B2
THEFR, B0 700 B AR AR R 22 T 2 DY 2
JF Y MetaPhlan 3 A8 28, He A0 88 -0 7 24 b
40 191 -1 B FREEREA HI4 PG Hh A 77 B A A A
HH AR 2R AT R, FE 2 91 — 1 FIIRBEAE A HIS
oy 0 HC A 5 R R A Y b 9 2 6T TR ( Brevi-
bacillus agri) ,(FEFREFEA HI4 Hoks it HAh Iy kAR A
ot ) ZF AT T, D PR AT BE S PR X B A0 T Y
B AR, B R A O e PR A N e v S R R AR 3]
Y1 IFiE T PCR 315 25 LR 4 3 15
B U8 0 e A DR e p A O

I8 1D 5 2 e TR A 0 s 45 R 1 Y 7R 25 5t R
PRISFEAE A v i 7 7 I A 2 AL TR TR, SR B R
2 1 ASRE A R 2 B A5 B SRR 2 AT I, MetaPh-
lan ZHT 45 R B 7R 25 80 32 .91 — 1,91 -2 Ay A 2F
FUFT B SERBEREA HI4 A HIS Hf A 08 B 2E AT B
F[El—4H Bacillus cereus SGB7697 , 5 ¥ 371 Fr 18- B Bk
MLST 43 BULE SR — 3, 7 24 it v ) B 2 F A TR A
A ek AR S AYT5 Y4 . Metaphlan 73 #7454
R BEREA HI4 A 5150 1 AR 2 ST I
Bacillus cereus SGB7703 , 7F HABREAS 35 K & PiZ
A, x4 Rl 5E IR AT BIFRBE R A HY - 1 7E MLST
I3 B B O — AR
4 it

AWFFER AL G B R0 A7 88 500 06 AR 42
FEPRIZH I, % 2 b 247 i B A 0 B 55 v 1 4 G Ak
AW EAT S |3 Bl T I TR 2 i AR A R Y - s
ZFFRAT I ST TR 2 AT R, O 24 i FER
BERE A rp RS 05 R 2F AT TR 5 Rk DR AL
MetaPhlan 73 #4558 R R EEFHEA HI4 A 2 A
) A0 W AR 27 AOAF R AR, o S R s Y 1 4

RWEHRL

(SGB7697) 7 25 i HE A S IR AE A HI5 WA ke
AR S R IR W IR 2 R — 3, R R 2
VR BEAE 2 00T T OB UL T ARG R 05 5 53 A 1 A A
AR B 25 AUAT B (SGBT703 ) 5 15 9% 3k 4 51 141
HJ - 17£ MLST 3 B rh s oy — KA & . 53R
VERNZHE P A I P 45 R [R], 91 5 D0 e ik A2 31 455
FEASHRRG: Hh /i A 0 S8 2 AT A | 2 2R AT 1R
B AT A, A BEHRRR 25 P R IX 3 B G
WA RERIR TR PR AR, 53 ob, S T AR 2
FEUFF 1R 45 25 6T 187 T S PR IE v 3K 3l A7 7 ) 75 B T
FEARETE R HERR 2 Sl A A P M TPl & 2o e X
— AT REME A 2 2B A A PR I

3 PRI 5 VR A A LB AR G 37 125 AT LATE TR
PR 143 B A= 0 10 A AR (HL 3K o 7 3k TG vk
HEPRAE A P R A3 R A B B AR Y
PGNP H R T b 5 B AT RER e b, R E
e TR T M S AR A S A A T
DA PR 75 G R W) Z AR AT 04, B i
T AT TR0 EB 43 v AR DA™ 14 R e 4 A 5 3O
A S 8 SORE B B K S BG4k R 4
b O w7 ) R e Y PR = R DS O B2
BERE S T A RUE W SR 4 DNA SR 4T 38 )5
SRIGHEAT P 51) 4 2 R DRI 0 R R4 7T 3% % RO AT
LB IR MR SR AT 8, S0 M R B T A
YRR e R I REAEE B (B WA E AL
e G P PR 5B o YR T R IS U A ) A 5 e, ik
TR A P I e 1 B R K P2 A 40 TS 75 T
(S MAEMTTMAESEEEY (A2) 1
FEXTAMHT RS . A S LU B R AR 04T 5 12k Lo
T SNP HEATIHUIFIEE T 5L K 28 A ( genetic constitu-
tion) 22 #E TN, BT SNP B 434 Oy i 2 T bR
S3BTRIE Y FE I, A B 2 2 Ak PR AH A v B
AKFRAF B a1 2% R B B 31 B2 2%
H (FERHBRRICIER) 1 XSS AT SNP i
U EEAS e PRLARRT LU A3 A, 5 5 AR AR 3 2 L 9] 4
BRI AL Hodr, MetaPhlan 7] LLFRIC
FEDR S AL ) A 203 i — 2 S BT R ) R
BETFRR KV 08 75 5 DR 20 2 D7 VR AN ASCRE TR Afl TR0 o R
)R FR L RETT A FEAS S B 2l 7 I 1] [w] i A7
B B4 T e I ELA TR TR KRS B 40 T ) o, A 24
T Wy 4 5 B A b B B 1 A B, B
TS P 48 7 I 3 2 % 4 i R A I I, R AEAE
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Tab.4 Bactria detected by culturing method and sequencing methods

HAS
(sample

No. )

FFRk s e B0
(bactria isolated by

culturing method )

PG LAAE
(dominant bactria in Amplicon

sequencing result )

FHERA LR MetaPhlan 5347
(MetaPhlan analysis of metagenomics

sequencing result)

32

91 -1

91 -2

HJ4

HJS5

B ARV 5 2 FAT T ( Neobacillus batavi-

ensis )

SZEHINT B ( Paenibacillus albicereus)

ISREZE AT R ( Bacillus cereus)

I AT ( Brevibacillus agri)

WEFEZETIFT R ( Bacillus cerus)

A AT ( Bacillus subtilis )

WEREZEUFT I ( Bacillus cereus)

FHTE R ZFHLHF T ( Bacillus amyloliquefa-

ciens)

A BT ZEAAF IR ( Neobacillus endophyticus )
(99.99% )

S B [N 1 ( Bacillus wiedmannii )
(0.007% )

2 ZF S FF B8 ( Paenibacillus sp. UniB2)
(89.6% )

RS B EEHUFT B ( Bacillus wiedmannii )
(2.0%)

FO MRS TR 2EAFF IR ( Bacillus massiliglaciei )
(1.9%)

PN BT ZEAIFT B ( Neobacillus endophyticus )
(0.03% )

B 5 BC 2F AT B ( Bacillus wiedmannii )
(99.99% )

A BT ZEAATF IR ( Neobacillus endophyticus )
(0.003%)

+ 5 8 ZF 19 4T B ( Brevibacillus agri)
(0.002% )

+ 18 %4 ZF 98 KT B ( Brevibacillus agri )
(99.97% )

A [CZE AT T8 ( Bacillus wiedmannii)
(0.03% )

B [ 2R AT ( Bacillus wiedmannii)
(95.2% )

2 2 0 KT 18 ( Paenibacillus sp. UniB2)
(2.1%)

IO T SEFRAT R ( Bacillus massiliglaciei )
(0.03%)

PNAE BT ZEHIFFER ( Neobacillus endophyticus)
(0.03% )

A [CZE AT T8 ( Bacillus wiedmannii)
(99.998% )

4 3 5 ZF 1 FF B ( Brevibacillus agri )
(0.002% )

TIAHT AT ( Neobacillus jeddahensis SGB30241)
(9. 64% )
WERESEANT B ( Bacillus cereus SGBT697) (0.36% )

25 25 {0 AT 1 ( Paenibacillus albicereus SGB82357 )
(100% )

WEAEZE AT ( Bacillus cereus SGB7697) (100% )

4 45 2 # AT B ( Brevibacillus agri SGB7330)
(99.99% )
WEREZEAAT R ( Bacillus cereus SGBT697) (0. 01% )

WEREZEAAT R ( Bacillus cereus SGBT697) (98. 34% )
WEREZEAUFT 1 ( Bacillus cereus SGBT703) (1.26% )

b A ZF 3 FF T ( Bacillus licheniformis SGB7780 )
(0.34%)

VA AR ER A ( Staphylococcus haemolyticus SGB7861)
(0.06%)

AR ZEFUAT I ( Bacillus subtilis SGB7788) (0. 0006% )
WEREZEFIAT TR ( Bacillus cereus SGBT697) (99. 98% )

fi# JE By ZF 10 KT B ( Bacillus velezensis SGBT785)
(0.02%)
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