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Relation between fluoroquinolones-red stant and mutation of
grlA and grIB gene in Staphylococcus aureus
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(1 College of Animal Science and Veterinary Medicine,Jilin University , Changchuen, Jilin 130062, China;
2 College of Chinese Medicine Material ,Jilin Agriculture University , Changchun, Jilin 130118, China)

Abdgract : The purpose was to study the relation between fluoroquinolonesres stant and mutation of
grlA and grIB gene in staphylococcus. aureus,the sendtive strain was induced with Ciprofloxacin to get
grad-resstance strain of S. aureus,the grlA and griB gene were amplified and sequenced by polymerase
chain reaction. Sequence analys s showed that grlB gene had no mutation ,while Ser 80 -Phe and Gu 84 -
Lysof the grlA gene happened. These assays demonstrated that Ser 80 —Phe and Gu 84 -Lysof the grlA
mutation were the main mark of staphylococcus aureus to fluoroquinolones res stant rising.
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grlA grlB , 1.2
1.2.1
6
1 52
1.1 (MIO) , [6]
1.1.1 52 , (Microdilution Method ) ,
SA ATCC29213 ,
, SA1 SA10 SAS (NCCLS)
, SA8 SA4 (el (MIC) :
SA11 52
SA ATCC29213 6
1.1.2 | %= / x 100 %
, 1.2.2 [7]
, , 1 1.2.1
, 98 %
1.1.3 Ex Tag™ DNA ,
T4 DNA dgma ,RNA 1.2.3 DNA
TaKaRa ,DNA [8]
, K Invitrogen 1.2.4
, (Tris  CsHuNOs) (Genbank) grlA( :D67074)  grIB
(EDTA) ( :D67075) , , grlA
, (D9 (EB) NaOH griB
NaCL CaCL:. LiCL 1,
: N EB :
1 grlA griB
Table1 Primersof grlA and griB
Name Primer Sequence / bp Length
griA P5 5-TGAAGATGTTTTAGGTGATCGG3 22
grlA P6 5-GTTGGAAAATCA GGACCTTTAA-3 22
griB P7 5-CGATTAAA GCACAACAA GCAAG3 22
griB P8 5-CATCAGTCATAATAATTACTC3 21
1.2.5 grlA  griB PCR :DNA 1YL ,10 x Ex Taq™ Buffer
1.2.3 (Mg*)5uL ,dNTPs( 2.5 mmol/L)4pL ,P7(25
DNA , PCR grlA grlB grlA PCR pmol/L)2uL, P8(25u mol/L)2pL ,Ex Taqg™ (5
:DNA 1ML ,10 x Ex Taq™Buffer U/ML)O.5L , 33.5UL
(Mg® )5 L ,dNTPs (2.5 mmol/L)4p L ,P5(25 195 10 min Ex Tag™ DNA
Mmol/L)2uL , P6(25p mol/L) 2uL ,Ex Taq™ (5 ;94 30 s,50 30,72 30 s,
U/dL)O0.5uL, 33.54L 30 ; 72 10 min 5
195 10 min Ex Taq™ DNA ML PCR 10g/L ,
;94 30 s,50 30 s,72 30 s, DNA Marker DL-2000 ,
30 ; 72 10 min; griB PCR
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1.2.6 PCR (MIC)
DNA , 1.2.5 grlA 2 2 52 6
griB PCR ,MI1GCso 32
1.2.7 grlA grIB Mo/ mL ,MICxo 1284 o/ mL
1.2.6 PCR
, , 59.6%,53.8%,73.0%,65.3%,46.1 %
DNAsSs 42.3%
2.2
2 SA12(
2.1 6 52 MIC=0.25u g/ mL)
MIC \ SA12-1 SA12-2
SA12-3 SA12-4 SA12-5,5A12-6 SA12-7 SA12-8
6 52 SA12-9 SA12-10, MIC 3
2 6 52 MIC
Table2 MICsof 6 Huoroquinolones against 52 S. aureus
1 g- mL-1) Minima inhibitory concentration | %
Antibiotic Amplitude M |Cso M 1Cgo Res stant rate
Giprofloxacin 0.25 256 32 256 59.6
Ofloxacin 0.50 256 64 256 53.8
Lomnoxacin 0.50 256 64 256 73.0
Norfloxacin 0.50 256 128 512 65.3
Farfloxacin 0.25 256 32 128 46.1
Enrofloxacin 0.25 128 32 128 42.3
‘MICso. 50 % iMICoo. 90 %
Note:MICso. 50 % minimun inhibitory concentration ;M [Cgo. 90 % minimun inhibitory concentration.
3 SA12 MIC
Table 3 MICsof CIP against SA12s artificial inducement in CIP Mg/ mL
Strains SA121 SA12-2 SA12-3 SA12-4 SA12-5 SA12-6 SA12-7 SA12-8 SA12-9  SA12-10
MIC 0.5 1.0 2.0 4.0 8.0 16 32 64 128 256
2.3 DNA 2.4 grlA griB
PCR
DNA grlA  griB PCR , 10gd/L
10 g/L , 1 1 , 618 bp (grlA)
: 375 bp(griB) :
DNA (2 3)
2.5 grlA
DNAss ,  GenBank
(RN4220) grlA
1000 bp © Sl
ZS“ES SA5 SA8 SA4  SA11)
100 bp griA
1 DNA ' 4 4 ’
1.SA1;2. SA10; 3. SA8;4. SA4 ;5. SA12-2; MIC<4p g/ mL ,ngA ;. MIC=
6.SA12-67. SA12-8 ;8. SA11;9. DNA Marker DL-2000 levg mL SA5  grlA
Fig.1 Genome DNA of S. aureus 84 Gu -Lys ,

SA12-6  grlA 80



Ser -Phe i MIC=64p g/ mL , Ser -Phe ; MIC=128u ¢/ mL ,
SA4 grlA 80 Ser - SA1l
Phe ,84 Gu -Lys , SA12-9 grlA 80 (Ser -
SA12-8  grlA 80 Phe) 84 (Au -Lys)
| 2 4 2 o 1 2 4 ( 7
< 2 000 hp
< 1000 bp
<4 750 hp
(\l\hp » < ilb(ihp
<+ 250 bp
< 100 bp < 375bp
2 grlA 3 griB
1.SA12-9;2. SA10;3. SA4;4. SA8;5. SA11; 1.SA5;2. SA12-2;3. SA1;4. DNA Marker DL-2000;
6.SA12-6;7.DNA Marker DL-2000 5.SA10;6. SA12-6;7. SA1l
Fig.2 Hectrophoregram of the grlA gene Fg.3 Hectrophoregram of the griB gene
amplification products by PCR amplification products by PCR
4 grlA
Table 4 Comparison results of the nucleic and amino sequence of the grlA in S. aureus that were
different level of Fluoroquinolones
Strains MIC/ pg- mL-1) M utabl e point ( ) Mutation of amino acids
SAl 0.25 None None
SA8 1 None None
SA10 4 None None
SA5 16 84 GQu(GAA) -Lys(AAA)
SA4 64 80 Ser(TCC) —Phe(TGC)
SA4 64 84 Qu(GAA) -Lys(AAA)
SA11 128 80 Ser(TCT) —Phe(TTT)
SA11 128 84 Qu(GAA) —Lys(AAA)
SA12 0.25 None None
SA12-2 1 None None
SA12-4 4 None None
SA12-6 16 80 Ser(TCCO) —Phe(TGC)
SA12-8 64 80 Ser(TCC) —Phe(TGC)
SA12-9 128 80 Ser (TCC) —Phe(TGC)
SA12-9 128 84 GQu(GAA) SLys(AAA)
: Ser ,Phe ,du Lys
Note:Ser serine,Pheis phenylalanine, Juis glutamic acid ,Lysislysne.
2.6 griB 1 C 1 ,
DNAss grlA griB , DNA
( Genbank) DNA
(SA1 SA10 SA5 SAS8
SA4  SAlLl) )
griB
3
3.1 grlA

grlA

103

grlA

[15]

64



grlA griB 9

9
,grlA
grlA
, ,Ser 80 - Phe du
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3.2 grlB
griB E ,
ATP Takahashi ' ,griB
(As) 432 - (va) ,
Fournier [®
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(Pro) 451 - (Ser)
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