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| therefore chose with much enthusiasm “Discovery and
Development of New Organic Synthetic Reactions Catalyzed by
Transition Metals” as the central topic of my life-long research

projects.
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(Z)-Flupentixol (8) was separated via a new method with a purity of 99.9% and a yield of 29.6%, E
and the separation method has been patented and authorized in 2009. !

Compound 4 was protected by acetic anhydride which can :

avoid the production of self-condensation impurities of 4. !
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Pemetrexed dialanine which has more stable property was E
obtained with a purity of 99.5% and an overall yield of 69% . |
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i According to the preparation idea that ester ligand was coordinated before the hydrolysis, the
i sonosensitizer DEG was firstly synthesized with a purity of 95.2% and an overall yield of 73.1%.
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Tircin was prepared by a new method with a total yield of 74.1%, and E
the method for preparing tircin from 4 has not yet been reported in literature. |
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comparative evaluation of 3 methods in species identification accuracy of
Staphylococcus strains from drug manufacturing enterprises
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acipimox the co-crystal of acipimox-isonicotinamide
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bulk density and
tapped density
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filling property |—> DI-CAFOS® A60 v ¥ ¥ e v
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Notes: More v means better property of the excipient
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®-acotiamide hydrochloride trihydrate capsules, oral administration;
m—acotiamide hydrochloride monohydrate capsules, oral administration;
A-acotiamide hydrochloride trihydrate solution, intravenous injection
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FHEE - LRGP 16S IRNA JEFILEXT . VITEK 2 Compact 44 % 5E & il RiboPrinter %5 5E & 4uxt il 24 4k AL P PR B v 4
T 92 MR 2 BR B B PSS B I AERA I, R 12 PR 2 Y T B DRI TE 1) 24 oMb 2R = PR S Y A BR B R K AR AR
K 92 MR AT BRI Y B E BRI B, WT 40 8 ANHTEIER IR A, Horh R R AT ER BT YR e (27.2% ) . 16S TRNA
FEFN LA T ASFEAT 20X 4 IR A R BRI A0 1L 23 2 BR 1, RiboPrinter % 5 2248 5 FEE F 7] 781 2 1R 11 48 1 4 5 O o 8] %
BRI, 1 VITEK 2 Compact %25 RGO IOIRAT AT IRE . N AIATER G T2 PR 7 BRI AR R0 4 R 7 v (0358 20 IR R A E
AR R B R R R . AE 92 ARER NG I L B H Rt 7 Mg A (pvl, sea, seb, sec, sed, egc Hleta), Hrh
A AAIREFE R AR pvl Ok (8.70% ), HUCHMHERIER sec (6.52% ). L AR, 16S rRNA 751 LS 43 #7 Al
RiboPrinter % 5 23 480 A [7)F#1 2 BR A 10 % 2 HERRPEDL T VITEK 2 Compact %5 R4, 124 k2B 77 3R 58 mris e 1 g i
T PR e R B LT — e R SOW e, A S 7E 20 S AR AR I8 5 A 7 Sk R R 9 ot ] T A A R R M
KR WAl BUEYITS Y BIEERE: AR E #ER AR

PESES: Q93 SCERFRERS: A XEHS: 1001-8255(2019) 04-0416-06

DOI: 10.16522/j.cnki.cjph.2019.04.009

Species Identification Analysis by Different Methods and Toxin Genes Detection of
Staphylococcus Strains Isolated from Drug Manufacturing Enterprises

LI Qiongqgiong, SONG Minghui, QIN Feng, LIU Hao, YANG Meicheng*
(Shanghai Institute for Food and Drug Control, Shanghai 201203)

ABSTRACT: The species identification accuracy of 16S rRNA sequence alignment, VITEK 2 Compact microbial
identification system and RiboPrinter bacterial identification system in 92 Staphylococcus strains isolated from production
environment of drug manufacturing enterprises were compared and evaluated. The distribution of 12 toxin genes in 92
Staphylococcus strains was also investigated. It revealed that all the 92 Staphylococcus strains were coagulase-negative
bacteria, and could be divided into 8 Staphylococcus species. Among the 8 species, S. epidermidis had the highest isolation
rate (27.2%) . The 16S rRNA sequence alignment analysis could not distinguish S. capitis and S. caprae. The RiboPrinter
bacterial identification system misidentified all S. pseudintermedius strains as S. intermedius. The VITEK 2 Compact
microbial identification system displayed false or invalid identification results of some strains including S. capitis, S.
hominis, S. pasteuri, and S. cohnii. 7 toxin genes (pvl, sea, seb, sec, sed, egc and eta) were detected in the 92 coagulase-
negative strains, in which the leukotoxin gene pv/ had the highest detection rate (8.70%), followed by enterotoxin gene
sec (6.52%). In summary, 16S TRNA sequence alignment analysis and RiboPrinter bacterial identification system are
superior to the VITEK 2 Compact microbial identification system for the identification of different Staphylococci species.
Contaminated coagulase-negative Staphylococci in the production environment of drug manufacturing enterprises have
a certain potential pathogenicity, so the monitoring of coagulase-negative Staphylococci should be strengthened in the
future.

Key Words: drug manufacturing enterprises; microbial contamination; Staphylococcus; species identification; toxin
genes
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BV I E B AR, R R A 7R
BEE . 2015 ~ 2017 4E2E[H FDA A2 5
B, BREY TG GRS 51 A B A
BT 49% DL P BRHoIn R 24 A e o R A
AR RS 8 1) A DR P 24 it o B, PRI FH 24 XURS: 1)
FIEEA D, RE, HEEKE (Staphylococcus)
R ) S [T TR 9] 1 0 26 BK PR A V5 G 24 i A R B
FEMAEY, SIS 50% LAk MY,
T U A, o o I ] 1 0 2] B TR A0 &7 368 S I PR J%
e, HABRERLRIZTE 7, SiasT kK L
AR RSB SRR A HE . (Rl 7624 5 AR 7 Ik
Ay R, S I [ 1 R A BR M
AP HERG 28, o F i) 24 o oL 2 DL S R P 2
Mz R AEEZ L.

bEE T AHEMFHARRPIE LR, MAEYEE
FARWARR) CH KR HATAE S E EFE LN
A E FRMIER B S E HoR . FERI AL S e R
AR TR BOR R AT 5, 24w S FoR
KREEREEGES . FEREER AR 16S rRNA 7
B L6k 75 7 F RiboPrinter it 42470 3% K #8 80 % € &
g5, WTLLSEZHE, SER M Y. #=
AL, 16S rRNA Ff 1| LX) 77A M RiboPrinter
MAEMEE RS, N —HEEREME —EMNEER
BRE VO AN, GEEETF R IIMUE R K E R
4t VITEK 2 Compact, 41 B % € i 4 58 0 1)
B3Ik o AR A0S TE 720 o DL AR AR 4 e 2 SR v T
BT PRI V5 G AT AR AN A 28058 e B e 4 R AR
AR FEER L Ok 2 (SRR KR R L, SR
B — Y TR 5 8 DT VAT AR AR AR S A A B e
PP BB A PR AR ) R, T 22 P A 1 4 T vk S Al

WisEHA: 2018-11-28
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KAG BEEGE—HD, 7] DA ROR b o 56 25 S 0 HE AR
,ri [13]a

AW FLIE B H AT 32 40 B4 Tk 168
rRNA P2 LEX 772, RiboPrinter il 443 K 45 4C
% 5E RGN S L) VITEK 2 Compact fZE 424k
KRG, LR 3 MY %€ VA, PR HO I 2
Al A 72 A B V5 G A ) BR B R PR A 0 1 HE A
RBSURT R 1) 23] A b 3 57T 5 1R 20 BR R 22 AH 3 SR 3
EERM S, [N, W50 12 FhE 2 2= 5
FE i 24 A b A P2 B0 855 75 Gl 4 BR R 43 B AR 1) 40 A
0L, SN2 b e 8 AR 24 4ol e 38 U AE P i 3 A &R
FRptHE .

1 5%

VITEK 2 Compact B4 [ Z AV A KB KL E
FEEBHVE R % E £ (1:1E Biomerieux A7 ) ; RiboPrinter
A [ B A R LU 8 R G CE EcoR 1 WM E3
( Z:[H DuPont A ) ; ABI 9700 %! PCR #™#4{% ( 2:[E ABI
AT ) s IR R KA S % & G (3£[E Bio-Rad A F] )
MIR-254 BI53:46 ( HA SANYO A7) ) ; LABGARD %/t
Yy (S£1E Nuaire AF] ) .

I R K S BT (TSA, 7:E Biomerieux A& ) ;
2 B 3[R 40 DNA /NSRRI Premix Tag"™ DNA %
A& (TAKARA, FAMTHEAMRAR ) ; 0.45%H)
LW K (T RIAIAEREAR A ) .

92 MRAI A BRI FR 2014 ~ 2016 4F M L X 41 25 4
b BA A O ISR I A P A5 A . AR E S
R [E] 24 88 2015 4EJ “9204 T EM % e 4R 5 R 7 SR
PRSP A M e B VR S, 43 IR 16S tRNA 751
LbXf. VITEK 2 Compact fA4EY) % %€ £ 4t RiboPrinter fii4:
W TR 4 BUKS S 2R G0 R I 25 g ] A 56 55 45 9 M7 0 D 14 ke
PFRE B 92 MRAT& BRI M B S B 4 Rk 1 fos, 33
PR, A 8 ANV ATERI B R, bR R AR
W B (27.2% ), HUCHRHRE AR (19.6% ) Hil
WA R (16.3% ) .

2 FEEHR
2.1 16S rRNA J7 5 LEX AR ) % 5 5 5 1Y

SR FH 24 T i R 20 i A i) A B B 92 ok i 260 BK

AR . I8 519 27F A1 1492R 974 16S
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Tab.1 Species Distribution of Staphylococcus Strains
Isolated from Drug Manufacturing Enterprises
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B B R E Hork/%
R w BRA (S, epidermidis) 25 27.2
SR E EREA (S. capitis) 10 10.9
W I8 2 3K (S, haemolyticus) 15 16.3
BHR A & BRI (S. cohnii) 18 19.5
N EIERE (S. hominis) 12 13.0
UK I 4 KA (S. warneri) 8 8.7
KA #T 3K (S, pasteuri) 2 22
{B b [5) 8 & ER T (S, pseudintermedius) 2 2.2

rRNA BFAZR T, Rt LAY TRERA A
BATXURII Y o A 3+ Lasergene 7.0 AT R T
SR IEAPHE, SRJE 34T NCBI Blast L4347,
AR L X 225 L0t 92 Mk i 2 ok i g AT 0 1Y
SER N 2 Frow,  SkoWR A 7 3K AL 2 6 A 3K
] 16S rRNA %R 751 [FIYEYE R 100%, [k, %
T 16S rRNA JPHI LT Tk A RUIX 43 S R & BR 1A
ALl 25 2 BR R . H AR AN R T M & BRI 16S
rRNA FHIRAHEZR, @it 16S rRNA HH
JE B LG 2 BT EAT A R B A A E
2.2 VITEK 2 Compact f#2E¥)% & 543 74

B IR W B i B o B VK R 2R B R T TSA P
B, 37 CRmEEFRE, FIH 0.45% M0 #hK | &
WEAEHEEWR (LLIRE 0.8 ~1.0) . EHHE
FHPEZH R %2, %8 VITEK 2 Compact T/ E¥%

ERG (fFK VITEK) #AEZRT AL, s
BNz 2 o, Hodr VITEK A] i 4 5 % 5 % %
BREA o I3 A BRSO PR 7 35K o ANV v [ 7
BRTA 4 PP BRTR 5 XT3 40 4 s 2] Bk A7 AR 48
TEANERA R I R, 01 3 4 SkobR A 28] BR TR B 4 1R 4 e
DLy 2 BRI, 2 RN R ) BR TR AR M E AR
1 BRI, 2 MR T PR 0 BR B A 1R 4 TR IR
IR EREE 5 MbAh 4 PRB} I 4 2K 8k VITEK G
EHAH S EER.
2.3 RiboPrinter fif{ £ % & 5 437

K HI RiboPrinter 3K #§ 8L % € R 4, *F 92
R %) BR TR EAT B A e AN A R BRI A 1) B
EH EcoR 1, Z WA bREAL 15 4E R 2E 4T 1
I, REFFI R RiboPrinter JERfe S Bt 5, 5
Dupont ID #4522 547 Ly, 3k i 3R A5 45 W i i 11
$E(E S . RiboPrinter B [K 5 S0 R G0 1) i Fh 45 € 45
RN 2 Fras, BR 2 R Ia) A 4 3R B A S R
S8 N b TE] A BR B AN, FLAR T M A BR B
RiboPrinter REHFAEIRIFAERIHI S E SR . T 92
P 2% BRI 1) RiboPrinter R RIE4 58, KH
BioNumerics AT SR S5 R ANIE 1 s,
R 1 BRIRIRHT & BREE A, HARE T R — B M B ik
H#ReRAE—id. E—2B 51 HT RiboPrinter 415 % 5E 5
G0F A [F) A & BR TR ) 43 B RE ), SR WK 3 o,
02 A &I BRIA P 70y 41 MR, o 25 #Rk

%2 16S rRNA [FFILESS. VITEK 2 4 {1 RiboPrinter £ [F 54U EE £ E L RAVELEL
Tab.2 Comparisons of 16S rRNA Sequence Alignment, VITEK 2 Compact System and RiboPrinter System

on Species Identification Results

B (n) 168 rRNA 7 51 X VITEK 2 44k % Riboprinter 1620 1 2 1

e R (n) HER %/ % YE R (n) HERf 2 U g g5 4R (n) LR/ %
R HIEBRE (25) R (25) 100 AR (25) 100 AR (25) 100

R SR ER L 2 R SRAG I R (7) e

SR AR E (10) SJARB LR w R A (10) 0 AR (3) 70 JARAE ERE (10) 100
VI AR (15) 5 M 2 R A (15) 100 VI KR (15) 100 VI KRR (15) 100
R A& ERE (18) FHTH EER R (18) 100 # mfé’;f(”) 77.8 FHCHIRERE (18) 100
MR (12) N (12) 100 LB 833 NHIERE (12) 100
IR IR E R (8) IR I B3R (8) 100 IR IRHI & R 1A (8) 100 IR IR & 3R 1A (8) 100
B P & BR IR (2) B P 6 BRI (2) 100 IRICH &R (2) 0 AT A R (2) 100

A 1) ] 2 PR 1R (2)

AR 10 A8 T BR B (2)

100

A 0 A8 T BR B (2)

100

Hh )3 & ERE (2)

0

i n SRR G K PO R R AR A
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P EIERE A o008 13 MZAEAR, 1SRG O S DXBERE, RUIRHA RiboPrinter 3 [R{R 404
ERE T2 N 9 MAZHERRY, 8 BRIRIRH A ERE AT 7> & R S8 AT AN [ 48] 46 BR 1A R PR EEAT A 200 2

KW1140 S. hominis
KWI1163 S. hominis
KWI1274 S. hominis
KWI319 S. hominis
KWI1322 S. hominis e
KWwWI1184 S. cohnii
- KW1186 S. cohnii
KWI1298 S. cohnii
KW1304 S. cohnii
KWI1308 S. cohnii
KWI172 S. cohnii
KWI175 S. cohnii

seggegsg s _Riboprinter Key Species
[T 10 T KWII36 S. haemolyticus
1] | Kwll4l S. haemolyticus
(] I  KWwI268 5. haemolyticus
] I Kwi277 S. haemolyticus
| I KWIIT S haemolyticus
| | KWI1143 S. haemolyticus
([ I KWwi267 S. haemolyticus W .
KW1152 S. haemolyticus — 7 > 1
I| I = = KWI1158 S. haemolyticus {ﬁ'_[ﬂlﬁ] ﬁIj% L <S haemolyttcus)
I 111 Kwizie S. haemolyticus
1111 KWIlo4 S. haemolyticus
| 11T 1 KWI168 S. haemolyticus
nn | Kwi2is S. haemolyticus
T | KWI296 S. haemolyticus
[Nl | Kwil49 S. haemolyticus ==
| KWI166 S. hominis
| KWI1225 S. hominis
1] KWwW1228 S. hominis
KWwWI221 S. hominis
KWI1266 8. hominis
KWI1309 S. hominis P
KWI317 2‘ hom:'n;.\' ~ }\%%Iﬁ% (S homlms)
|
|
|
|
|

KWI176 S. cohnii
KWI177 S. cohnii
KW1207 S. cohnii N 25 S A i
EWI1285 & cohmif — BHR A& BKE (S. cohnii)
KW1287 S. cohnii
KWI1291 S. cohnii
KWI1293 S. cohnii

KWI1300 S. cohnii
KWwi1312 S. cohnii
KWI1315 S. cohnii
KW1209 8. cohnii |
KWI258 S. epidermidis m/

} KWI1273 S. epidermidis
[] KWwWIi112 S. epidermidis
KWI1144 S. epidermidis
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Fig.1 Cluster Analysis Results of RiboPrinter System
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Tab.3 Genotyping Results of RiboPrinter System
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Tab.4 Toxin Genotypes of 17 Toxin Gene-positive Staphylococcus Strains
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