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Characteristics and antimicrobial resistance gene detection of Corynebac-

terium striatum
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qing?, CHEN Fa-lin'*, CHEN Dong-jie* (1. Fujian Provincial Center for Clinical Laboratory ;
2. Department of Laboratory Medicine, Fujian Provincial Hospital , Fuzhou 350001, China)

[Abstract] Objective To provide reference for the rational antimicrobial use for the clinical treatment of Coryne-
bacterium striatum (C. striatum) infection and prevent its nosocomial transmission. Methods 49 strains of clinica-
lly isolated C. striatum from a hospital were collected. Clinical data analysis, antimicrobial susceptibility test of 12
antimicrobial agents and detection of carriage of 7 antimicrobial-resistant genes were performed. Results The speci-
men sources of the 49 C. striatum strains were mostly sputum (63.27%), followed by urine (16.33%). Patients
were mainly distributed in the intensive care unit (36.73%) . cadre-special clinics (26.53%) and neurology depart-
ment (16.33%). The resistance rates of C. striatum to ceftriaxone, erythromycin and ciprofloxacin were all 100 %,
while the resistance rates to penicillin, clindamycin and meropenem were 95. 92%, 95.92% and 93. 88% , respec-
tively. The resistance rates to gentamicin and rifampicin were both low, which were 12.24% and 8. 16% , respec-
tively. No strains were resistant to linezolid or vancomycin. The positive rates of the ermX gene and tet]. gene were
both 100% , while the positive rates of zetW gene, aph(3’’)-Ib gene and aac(6’)-Ib gene were 69.39% , 18.37%
and 6. 12% ., respectively. No strains carrying aadA gene and blap gene were detected. Conclusion C. striatum
mainly causes respiratory and urinary tract infections in immunocompromised individuals and elderly patients. Anti-
microbial resistance of C. striatum is serious, but the resistance rates to gentamicin, rifampicin, linezolid and van-

comycin are low, which can be used for the treatment of infections caused by C. striatum.
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e AR DI R T B R IR T R S

1 #REFE

1.1 XA fe bt A

1.1.1 RIBME  LightCyclerd80 52 I 2¢ Y6 iE &
PCR Y (B + % KA #]) . VITEK-MS i 1% % 5 {3
G [ A= it BB A w]D o AL KA il A

L2 KRB A SR O i B A ~F dl O JH DL
Fi 8 2N F]D 5 SO B AT TR 24 S0P Gl M BRE 28 A= W R
FABRA WD 7 5 G DZU1T74, 25 9) (109 B 15 [l 53
B EH R 0.125~32 pg/mL, KR KEE 0.5~
128 pg/mL, Fl #5F 0. 125 ~32 pg/mL, 3k 0 g #2
0.25~32 pg/mL, EFKEFE 0. 064 ~8 pg/mL. 415
2 0.25~32 pg/mL, BN VPR 0. 25~32 pg/ml, Iy
K 0.25~32 pg/mL. FAKE K 0. 25~32 pg/ml,
ST R PR B 0. 5~ 32 pg/mL, 25wk iz 0. 125

Corynebacterium striatum ; clinical characteristics; antimicrobial susceptibility test; antimicrobial

~4 pg/mL, TR 0. 125~4 pg/mL;JL 5t A
28 A= ) BE 3 A BR 2 7] A2 77 1) Bacteria Genomic
DNA Kit,UltraSYBR Mixture(Low ROX) 100 bp
Ladder.6 X SuperStain Loading Buffer,

1.2 &Kok

.21 E#RERLEFE Y 2020 4F 8 H—2021
A3 A R R e A e R A S I IR AR A 4 B ) L
eI AT IR F AR Bk 50 Bk LS CWI1~W507, %
(4 W S G T B A R (585 4 B0 )™ SR A7 40 1 1
Fi  BUR AN 75 4 VITEK-MS Ji i 3% 2 B
1.2.2 W KRR Bk 5 R Y K 56
fFR ARG (LIS RGO UE W1~W50 5 F kI gy 8 3
AR S I R B 8 46 T Excel #UFREATSEH 34T
1.2.3 #ERE EHRRET - 70 CHEK 1EF
I B P b 15 55 9 1 b 2058 AR AT 25 B0 G
2R R TR TR 1 A R 12 e 2 O U D S
DA TR 25 ) %5 49 Bk S0 F R AT 1T 1 S5 AR 300 0 vk 8
(MIC), BN 0.5 22 [RHAL, 5 1 7K B 57 2 4%
1:200 9 Lo G B J5 B LM 100 L, 35 C KA
BT 24~48 h JG g . FLN R B £
INARAER IR IR e BN ROR A K. ER
DU TR A RO AT T o p AV e B o e ok B R L AN
A K ALFE 7S 1 B I 25 W B R O MIC, 2 9 sk
|2 N R S E 7 N M i~ R A7)
(CLSDM45-ED3™,

1.2.4 TW#HEERN

1.2.4.1 TPk DNA $2HC B G SR Bl 1~
5 mL(10°~10° N, A #2310 ) TR0 8
H1,13 400 g B0 1 min, ¢ BV E A 180 pl. Enzy-
matic Lysis Buffer B & & 14,37 CiEE 30 min; il A
20 pL Proteinase K, Z ¥R~ JG M A 200 pL Buffer
GL,B%IR%) .56 CIEE 30 min,

A 200 pL JE/K £ WERE 5 1R 51 8 15 7
CELHGTE BB U 3E) In A B % A Wi 45 48 B9 W B A
(Spin Columns DM),13 400 g &.[> 1 min, 3 W £
7 TRV R O AT I 8 Il A R A e 5 R B A PO A
500 pL Buffer GW1(fff IR &2 BF T IMAT K S
B, 13 400 g &0 1 min, 57 ICHE 4 R WS ik 181 5 p)
W B AE R A 500 L Buffer GW2 (ffi ] §if K 25 J2&
HEMATIKZE) .13 400 g B0 1 min, FFEICESS
R G CE], 13 400 g 8.0 2 min, FEUCEE S R W
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R R R BT A R A B D IS o R BT AT T
BRSO A R 1) A AR AR A B A A 50 ~ 200 pl
Buffer GE, Z & E 2~5 min, 13 400 g &[> 1 min,
W DNA W, — 20 CLRAE,

1.2.4.2 %t ER PCR(gPCROF 1 25 pl. e i
& & .SYBR Mixture 12.5 pL,ddH,O 10.5 pL,cDNA

1.0 pL EM B4 0.5 pL, 514 0.5 pL, 514
PR, PRy W IE SRR T AR 95 C
10 min; 2 #: 95°C 15 s;3R K FEH)H60C 60 5,40 4
PEA . IR Z 60~95C .5 5 s RE KK,
Y1 T - 20 COKEA R TE

e BN ESR S EIEY R I E e Vit / NN

Table 1 Primer sequences and amplification product sizes of antimicrobial resistance genes
it 25 & [H Em5#7(57—>3") B 545 (57—>3") IR (bp) B IUEK
tet W GAGAACCAATCAGCCGGGAA GGTCCTCACGCCACCTTTTA 520 [10]
ermX AACCATGATTGTGTTTCTGAACG ACCAGGAAGCGGTGCCCT 430 [11]
aph(3’7)-1b CTTGGTGATAACGGCAATTC CCAATCGCAGATAGAAGGC 420 [12]
tetl. ATGTTTTGCAGCGCAGTGTT CACCTACATCTCGTGGACCG 392 [10]
blap GGAATAGAGTGGCTTAAYTC TCGGTTTAAYAAAACAACCACC 474 [13]
aad A TGGTTTGTGCTGTCGCTTTG ATCAAAGAGTTCCTCCGCCG 436 [10]
aac(6’)-1b TTGCGATGCTCTATGAGTGGCTA CTCGAATGCCTGGCGTGTTT 493 [12]

1.2.4.3 § ™Y dk Bl 2. 0% AR BB .
HL KA TR R 1 X TAE Ha YKk 28 phoi 28 9 3o g Al 1~
2 mm, SRR IR A POR 5785795 (5 uL)Fl 6 X
SuperStain Loading Buffer(1. 0 pnI)/E A, 43 5
FEREAS \DNA Marker B [ 105 B8 A RE A< 1 5
K RREREEL 120 VL HLPk 40 min, SR 4 B 854
55 R DL G 0 A e AT IR ORAT

120404 WFF BHAE Py ik e 2 w700 e, 45
RAT Blast HEXS .

2.1 B RS

210 ARARIE RS A R B SO R AT T
50 #k . Horpr, W47 SRR 95 55 5% 15 78 1P AR BT
EAIREOE BRI 2 BB IR G & 5. R 49 R
B 31 BR (63, 27%0) . JR 8 Bk (16.33%) , A K&
SYIBY) 4 BR(8.1620) L 1ML 3 Bk (6. 1220) . i s BRI
FAr e I g s 1Bk (55 2. 04%0) 0k A W
WS A ) TR R 50 2 LA 3 57 AR A AR

2.1.2 EBEHEFHaAm 49 RECTE BRI E S bR A
KU FE 59 ZLLF 4 BR(8.16%), =60 % [ 45 ¥k
(91.84%), Hdr,35 % 1 #,50~59 % 3 kk,60~69 %
8 Fk.70~79 % 9 ¥ ,80~89 % 16 ¥£.90~97 % 12 ¥k,
2.1.3 HAMERE RARE 1 ADRKRE,
Horpr, EE E 2R (ICUD 18 #E (36, 73%) , T#4E12

FH13 (26,53 %) , 4R} 8 Bk (16.33%0) IR} 3
PRC6.1200) AR M B 22 R SR i g
WEF 2R R RS 1 bR (5 47 2.0400),
2.2 HHXBLER  SURBRITEYNEER LM
BAS SEZ R LI R ARV B TR R T 2y
e Ry g, Forpr X Sk L AR VAL R AN Y
BT 25 23835 100 %0, 6 PR K85 28 LRI AR - 1) i 24 2%
KA T 8. 16 % .12, 24 % . 3 & BT FI] 2 s Jre
TR R 2R . WL 2.

R 2 A9 BREOTFHRIRFT B A 25 B0 56 45 2R

Table 2 Antimicrobial susceptibility test results of 49
C. striatum strains
/34
PLH 259 it 25 % ( 6)
U 4 iiif 24

HER 0 2 47 95. 92
SN 0 0 49 100
P 2 1 46 93. 88
RR % 41 2 6 12,24
T ER 49 - - 0

7 2% g e 49 = = 0

LEZY 3 11 3 35 71. 43
55 R 0 0 49 100
T E R 0 2 47 95.92
NSRS 0 0 49 100
O 7 T g PR Ul e 23 - 26 53. 06
Fil 8 45 0 4 8. 16

1 — R AATE.
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2.3 wHARAN LR

2.3.1 qPCR ¥ # R = Hm kRl qPCR
1Y 49 BREUH BEAR AT 18 Y 4 ) e ermX FEH
69.39% ¥ Y terW K[, aph (377)-1b,aac (67)-1b
R 3R (220000 s R blawe aad A FEH
W3, Hr aad A FEH Co fHIITE 30~33 Z [l .
L EUE, P UK S R BN tet WL erm X,
aph(3°2)-1b tetl. aac(6”)-1b F R LA B, ¥ K
FHPE saad A JE P JCHT R 2570 . i D P k. LI 1.

R 349 BREUH HARAT VAT ot 24 B IR A I 245 21
Table 3  Detection results of antimicrobial resistance genes

of 49 C. striatum strains

e FF A T FH P2 ()
tetl 49 100
ermX 49 100
tetW 34 69. 39
aph(3’7)-1b 9 18.37
aac(6”)-1b 3 6.12
blawp 0 0
aad A 0 0

Wl X2 o aac(67)-1633 N aadAs;4 Fy tetl;5
aph(3°7)-16;6 Jy ermX;7 K tetW;8 S Marker,
B 1 qPCR ¥ 3 FHE = 9y s ik 1815

Figure 1 Electrophoresis map of positive qPCR products

2.3.2 HEAMEFLEE tetW.ermX.aph(3’7)-1b,
tetl.aac(6”)-16 LR Y 1 P= ¥ 17 5 43 51| 5 Blast F1
HEFH X Ja 58— 20, WP R A 3] aad A Kk
P 58 7= Wy Y 7 91

3 itig
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RAT BRI A Rk A B0 2 1E & 1 B A — B
g3 AR AT R AE 45 28 G PR AR A vh R s 388k e L 5|
R 114 R b St v DL, A 8 A S AR B
JC A5 5y I o i 07 AR B B A ™ F A 5 s 1
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MBRAS IS |7, 80 BRFF 1 20k A F 54w
A AR [ AF 5 v R B AR T o8 B BIAS [« 5 ok 45
AT FE B 197 BREUHE PR FF B . 188 ROk B 26 A%
AL HE B TR 95. 43 00 X R EESE AR 42 BRI
35 #(83.33%0) 30 A NEIGE 5 1f BT 0TS g
74 BRECH FERAFF I 43 B9 BRI 33 Bk (44.59%0) , 2
SRR . ABEGE 49 BRECH BRARFT 1R ok B 5
SR AT U S VPGB AR AR IR 35 Bk 71,4300, 5
B LA 7 A A U B 12 PR R e I G 1 R 4
M. WHREER EAH.00 %L EEFRELL T H
M AR B B . BROT DTSR B 5T R . 60 2 L
BN 49 B, A7 66. 2004 ; 885 B BT KB, R
BRI R 36~89 % -1 65 &, ABEGE 91, 84 0%
MR AR 20 85 B =60 % 1 &, 5 AR F 58 S A —
UL B R G RIS .
B i LA 287" Y BoR ok g ICU M
SERBHIRR AR 2 . K BER IS 5 AR L ok B ICU
bR AR 2 ke TR AR B B 8T 63.27%,
TN b 2B 16.33% . 4838 80% . ICU M &
P )% 55 L TR I B 2 2 B R AR T AR i
PPRER . AR B H LS e DI RE R N 19 B IR L AR AL
25 ARAE [R) I R A A R o A SR A% A B0 TE Y 8O
BIR AT B 0 ) R 2R B . AR R A R
F P AEAE VR I e 5 7 T L B R A B A% 1 B0
TR TR 1 I R RRALE

AT GE K B SO B AR BRI IR T Y 2 A
PUIE 25 2457 5 % A A A e B
ARES SN RN S T RS e D)
DURR 2 A i e B g B T 25 R >50 %6, Hod,
Xif Skl iR LT HE R RN VD R A 24 Kk F] 100 %05
Xt PRR 5 2 AR T AT 25 28 AE X 01K, $89 <1500, o
G %o A1) 2 s fe O o R AR T 2 Y TR AR XA R S
WRZEWFTE 2. R WA O oFsE 7 BoR,
ST BRIRAT R 6 T B 2 R AL S S R A BN
e i 2 RIR N TP 2 TE MR AT 25 R
ZH0>80 00 5 X DU IR R 1 TR 245 1% L IR 5 — B ¥ R &
BT oy B Z T 24 10 B AR 5 (EUR R AT 58 b 80 IR R
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PR PR R 85 38 VL0 R 3% R A 1 1% e Ji 114 T 245 15
O AR AT RE SR A R S A A G, R
SREUAT FRARAT TR PROR 25 28 R A 1 T 245 P AR L 1.
i A s 24 4 7 80 1 JE 100 %, Bk A F 25 7T fig
S TR ACR . AN A WA SR R AR
- 55 B S PO AR I A5 ] 25 B T A P U
TR Al 5 2 PR TR — A R s e i R T o 2R T e
B IT B0w AR AT T Y I Je T

PR BRI 245 P 55 i 24 Rk DR 285 DDA G . B0 B IR AT
DA T 24 356 PR rp A B A B SR AR i CermXO) 35 IR 19 AH G
IR Z BN 5 0% R 55 R N R 2 25 9 1 i
HPEA G, AW R R T, ermX R B BH MR R
10096 %F 2185 3R (1 25 98 10004, 15 5 A0 45 .
TFIKET G b 0 8 R K v M E i 25
TRk erm X BE PR PR M 238 51 5k 88,3 06 . AR — 3K,
R T R B A0 B IR R TR G R FE P TR 2 R I
HELHARW LR T WA ermX tetW JE
B, R — SRS T A ermX & £ N 24
SO BRI 0 2175 R T 24 1 SR L BRI A R
PRI G 2V 1 4 R Ak ol PR B T RIS T 259
PEF o R At I B P 16 288 K AT Bt fiie 25 0 B 7 2R
B 22 X fiif 25 (MLSB) i 5 AL A 5 .

Xof s AR R R 22 VG BR324 1% 1R Rk 0 4R R
F| tetl FHNT), retl LN tet W £ 14 )@ T Mo-
saic PUFR KM 25 3L 2 3 5 0 2 DU 2R 2 1t 25 A
KEHMRIL . AT 3% WA B Y B 58 22
SRR 49 BRTE cer L JEH PR L BHME R 10076534
P rer W HEDH BHME L BHME AR 69. 399, 76X U 3R
25110 35 BREUHBRFF 1 P . 34 BRAE AT 1et W Sk
SPHPESRA 97. 1400335 BRI el JER L BHPE SR
100 % o AEX Y1 22 BURR ) T AR IR A R4 A el
L AA 1 BRI et W LR L BHME R N 6. 67%
PRI ) T 50 oy 4 AR AT B 6T DU 3R 3R T 24 P ) cer W
FEH B ter L BRI T E &, Mosaic U 2 i 24
FRAFE tetO.tet W . tet32  tetM , tetS %5 , A B 5%
1R A AT I M cer W 35 TR B B8 AR PR He T 485 47 A
P25 Mosaic DY PR 2 Tiif 24 5 A 1 %) pU R &K i 25 .

aph(3°’)-1b.aac(6’)-1b 1l aad A &[N & & Ft
LRI 25 3 1 ARBFIE L aph (37 7)-1b
AIBHPER g 18,3770 IR KR 2558 12. 2400, 5K
IS X PR 2 R 25 11 6 Bk B 20 28 R A I 3] aph
(377)-1b FE P AL 1 BRI 2] T aac(67)-16 KA . 49
BRSO B R AT TR 38 R A aad A FE R it 24 35 PR A
MBS A —B. EHKET MIFRH KK

RERM 2GR aph(377)-10 FEF A HH FH 89. 3%
aac(6’)-1b, aad A 3 B8 1 Z 4 5 2 57. 3%,
4.0%7 AT WAS [H) Hi X AS [R]BIF 5 v i 24 35k D) A
HORAETER R 20 .

ol blaww B B TR BR ] KR E B R 2L L1
WREREEHEIAER HFELFETE M
PETES Y . ARBESE blawe 55 B BHPE R 0,49 BRAGH
B R T 2 A 5 I 2 B A

25 B TIR IR AR SO R T 1 I R RRALE .
A L 241 B0 ARSI AH G TR 24 R TR ) B R 4
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