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Abstract: Objective To understand the molecular epidemiology of penicillin resistance Streptococcus pneumonia (PNSP ) iso-
lated from children in Guangzhou area to provide the experimental basis for clinical prevention and control of Streptococcus pneumo-
Specific primers were designed according to Genebank, penicillin binding protein (PBP) genes
PBP1A,PBP1B,PBP2A,PBP2B,PBP2X,PBP3 were amplified by PCR. The sequencing analysis was performed. The PCR products
DNA of PNSP was suc-
cessfully extracted,the PCR results showed that in 50 strains of PNSP, the positive rates of bacterial strains containing PBP1A,
PBP1B,PBP2A,PBP2B,PBP2X and PBP3 were 48. 9% ,64.4%,71.1%,31.1%.40.0% and 31. 1% respectively. The sequencing
showed that their homologies with known sequences in GenBank were 99 % ,98% ,100% ,97 % ,95% and 100% respectively. Using
RFLP in Hinf I showed that PBP1A,PBP1B,PBP2A and PBP3 only had one kind of genotype, PBP2B and PBP2X had two kinds of
genotypes, the positive rates were 71. 4% ,28. 6% ,66. 7% and 33. 3% respectively. Conclusion The gene distribution of PNSP
strains among children in Guangzhou is dominated by PBP2A,PBP1B and PBP1A, there are two subtypes in PBP2B, PBP2X when
digested by Hinf I,in which the predominant subtype >>65%.

nia infectious diseases. Methods

were digested by Hinf I.and the restriction fragment length polymorphism (RFLP) was analyzed. Results
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9 R B AR SR ) S R L sy R L
T E BN 2 0,

MiEFERN) ZNH 20 4 60 FRIBATHFER
ifit 24 4 1l 28 5% BR 5 (PNSP) , PNSP ifif 25 32 %5 )5 ] 2 5 85 2 45
AEAESEIRNT ., HHEELAEH (PBP) E—KL &K
2 TR0 RS B L BN BRI SR M . B
Tk Jrie 244 245 1 308 ok A Tk e 14 3R B LA 45 45 B PBP 19 22 RV
A5 5 6 R AL AR FH L 400 1) A JOR 8 R K IO P L A A T IR
A0 BE TR R R SR AN LT . PBPs RN B
N TR 25100 RN . MR 6 f PBPs =% i & 4> 7
(80 ~ 90 X 10° ] fi§ PBPS 2X. 2B, 1A, 1B, 2A 4 . AP

BT . N TR N HLIX L EE 43 B Ak PNSP PBP 194 F AT
6L 43T 7 M 17 43 L JL R 97 0 L 4r B 50 Kk PNSP
PBP 6 Ff 5 [H 5 4 #5 47 2% & Hinf T 90 BR 6 M B BErE & B £
A (RFLP) , by fiti 4 55 Bk 5 JL 2 2% 4 19 B 1A 48 AL B K 9 .
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1.3 DNABUARMHAES  BRECAEE E T & H 50 uL KK
ZE Kk ,100 *C &k 10 min, 12 000 r/min, &[> 2 min, I
WAE S DNA B .
1.4 5¥MEiT &G HYE Genebank Streptococcus pneu-
moniae R6 4& A J# %] Taxonomy ID: 171101 &35 4. i in-
vitrogen 2 W & L S W AN AR 1 R .

* 1 Z51 9 51 R AE xR

k-5 319

P1:
PBP1A CGCGGATCCATGAACAAACAAAACTATCC 56 2160
P2: AAACTCGAGTTATGGTTGTGCTGGTTGAG

TmiE RERKE (bp)

N =

P1: GGCGGATCCATGCAAAATCAATTAAATGAAT
FBR1B P2: AAACTCGAGTTATCGTCTCGCCCTTGAA 55 2 466

N

P1: CGCGGATCCATGAAATTAGATAAATTATTTG
PBP2A P2: AAACTCGAGTTAGCGAAATAGATTGACT e 2196

N

P1: CGCGGATCCATGAGACTGATTTGTATGAG
PBP2B P2: CGCCTCGAGCTAGTTCATTGGATGGTATT 55 2040

P1: GCGGGATCCATGAAGTGGACAAAAAGAGTA 5
EhE2X P2 : ACAGCGGCCGCTTAGTCTCCTAAAGTTAATT R 2253

N

P1: CGCGGATCCATGAAAAAAATATTTTTAACTTTG
PBP3 P2: CGCCTCGAGTTATAATTTCTCGTTAACAAA 51 1242

1.5 PBPs 3 [H PCR ¥ #¢ i ] TAKARA /23 #) Taq DNA
Polymerase & 7] & #F 17 PCR. #AEHF SN 95 CHAEE: 5
min, 28 M 95 ‘C30 s,iB kB [E]°C 30 siB kKIREW EF.72 C
ZEfH 30 5,72 CHEK 5 min, 2L 30 MEH, PCR =4 it 17
1.0 %0 Bt i W 05 Tz P 3k » 55 A T AR R 8 O R E B 4R . PCR
FEHII% invitrogen 23w P B UE . W 45 5 A PUBMED blast
T.H (https://blast. ncbi. nlm. nih. gov) 347 [5] J5 1 43 47 .

1.6 FY)HBERFTRBE B RKREZSMH S PCR
7y 6 pL i Hinf T FR M o9 U0 B§ S A 13 E & (BSA) 5
2 pL,F 37 C/KIE 1 h, BEVIF=HHEAT 20 MBIk 1 R,
MG I AT WL AR A ER

2 % ®

2.1 PBPERHNMY I LIt 5 R0 R 43K W DNA Sh B AR
47 PCR, 45 3 5 7% PBP1A.PBP1B, PBP2A . PBP2B, PBP2X
254l 2 000 bp Z45 . PBP3 fiy 45417 1 000 bp &4, 5 Mk {H AR
. ME T E 2R, AEAX6MERSRSSEOLEN
WA 5 Bk, A 100 006, 45 BT B R BBk b
PBP1A.PBP1B, PBP2A. PBP2B, PBP2X £ /i Lt i 4 5 -
48.9%.64.4% .71, 1%.31. 1%.40. 0% .31. 1%, 0 2 fr
7. Hih B & 3k v PBP2A, PBPIB Jir (5 b ] &% ok, i 5
50.0% ., MR FHEZAEFNAET . L LB ERNSE
PBP2a.2b,PBP1b £ H A 14 ¥k, 5 28. 0%, Hk HE B &4
pbplb.pbp2a L A7 12 ¥k, 15 24. 0%,
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7.1 %% DNA marker DL 10 00052 7% PBP2B f PCR 1474y,
B 1 PBP2B J PCR &5 &

¥ :1 #é78 DNA marker DL 10 000;2.3 /8 PBP2A 1 PCR ¥
.
& 2 PBP2A By PCR £ &

x2 50 #RAG R SEBRE PBPS B E & & Lk 1

ERR PBP1A PBP1B PBP2A PBP2B PBP2X _ PBP3
BRI%EER (n/n) 22/45 29/45 32/45 14/45 18/45  14/45
B Ebfi] (%) 48. 90 64. 40 71.10 31.10 40.00  31.10

2.2 PBP WEUE ST MR invitrogen 28 4 DNA J¥ 51|
ST L4 BT 1 A% B8R )y 31, PUBMED/BLAST T. H 5 #f j
FEHE AT H .

2.3 PBP iy RFLP 434 U] H A9 FE P 0y BR i 1k 1< B 22 2851
Sris g5 R R on R — Fh 3 B R B A . PBP1A. PBPIB,
PBP2A.PBP3, W &l 3 fr/ns A 2 B & K & 4/ PBP2B,
PBP2X, PBP2B 2 F3L R 2 4x 51 5 71. 4% Fil 28. 6% ; PBP2X
A3 33. 3% 66. 7% Al 4 TR,

1 2 3 4 5

¥ : 1 278 DNA marker DL10 000;2~5 278 PBP2A 1G] =4 .
3 PBP2A &HEMSH

I :1 F/K DNA marker DL 10 000;3~5 7% PBP2X-gene- | /i
)24 ;6 ~8 % PBP2X-gene- 1T IEF VI =4 .
4 PBP2X & &S

PBP1A )% %5 GENE BANK H genelD 2l 12900983 5
AT IR T3] — B0l 99% .40 5 AT R % 5. PBPIB ()%
%15 GENE BANK H genelD J 12901301 B 4% 1 2 7§ 51 — 3¢
MRy 9890, (L 47 N FF IR 2% 5. PBP2A 17 5 55 GENE
BANK H genelD 2 12901196 S 4% 15 B2 /41 — 8Pk 100%
1 7 PBP2B [£51 5 GENE BANK H genelD % 12901941 £
HIRIT S — 8 97 %0 4 64 DRI % 55 11 B PBP2B ¥
%1l 5 GENE BANK H genelD 24 12901941 5 # 1 2 5 51 — &
PER 98% . 46 LI IR % 55 1 & PBP2X /¥ 45 GENE
BANK H genelD 2k 12900956 5 i) # H R # 5 — B Mt H
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99%; [l # PBP2X J¥ %] 5 GENE BANK B genelD k4
12900956 5 (1 #% 1 B2 /¥ 51 — B K 95% ; PBP3 19 )7 31 5
GENE BANK H genelD 7 12901667 5 () 4% 1 18 ¥ 51 — 8k 14
S 100% . FHH 4 B I A v PBP HL & R 57 4, H PBP2A,

PBP3 5 GeneBank H 751 58 4 — 2,

S P F gl R Aan sk 3 R, 45 R PBP2A, PBP3
5 Gen Bank H /3731 5¢ 4 — 5, HiAh £ 4~ PBPS 5 Gen Bank [f]
PEHEHR IS 9520 LA b ARIR S T TR A h PBP kK H e BE R ST

* 3 B % $2 3k B PBPS 5 Genbank & 51l bt % 45 8

PBP2B PBP2X
FE R R PBP1A PBP1B PBP2A PBP3
1 1l 1 i
GenBank H Xt 7 51 4 = 129000983 12901301 12901196 12901941 12900956 12901667
% J 1 R B (bp) 5 47 0 64 46 5 100 0
AR (20) 99 98 100 97 98 99 95 100

3 it it

s 48 4 BR T A T N9 B R R L K 2 40 %6 B N HE A X il
95 TR BB 51 A T AL A0 A B 8, %o N 2R I A B A I T —
B B LR e AR R B 300 LB AE TS, BN R E AL
AR REERR R HHERM AR LT am, C R E 2
TR & 2 I DA e 2 o) A e R0 L AR e L Bt 20 80 AR AR
REEBRTE T B R M 25 A F) 5% . i H 2 g % K F i 25 (R
)5 90 AR, B R 2y R FIHE 179, HETE
el 302600, 1997 AF L B [ SCHER R TE 1 Al 42 i BR R i 24 26
IANTE 8. 8% ~22. 5% [] . {HL 76 B 3T A9 9 ¢ o L il 4% % BR 1
HHEEWM R &k 42. 7%, e B ot

HERM 2 FEJE PBPs 8544 & 48 T 48 AT B AR T 3
5 3-NBIR A0 E At . AR SR M XL #E 5 B
Bk PNSP 55 ZTiH 2520 75. 3% B & MK 45. 42% 51,
RO X 74 6% N b XL F O W2 R
81. 3% KA .

7E PBP JLH #E47 RFELP 43 #7115 2 B 3%, HA7 — Fl 3k B A
W4 : PBP1A, PBP1B, PBP2A, PBP3, £ 2 F 5L B # 19 4
PBP2B,PBP2X, T Hilf 2 5. RFLP 4 7 Jir A 1% B A% &% o
FH B4 BR i P ) Tl AS S AH ) A F 5 0 45 3 R S A0 A 5 T
RN Pl R G A B 5 I 7 Sl 7 N i PSS
EH KB AS Bk PNSP H &5 % UL A i 25 AU 3 (R A4 O BPB2A
64%, ¥ & PBPIB, 5§ 54%. PBP1A 5 44%. PBP2X [
36% .PBP2B & PBP3 £ 5 28 %, #JH H1IX JL# SP IIfi K 4 &
FRILIH 7 51 L &2 45 R s PBP1A JE R A H & o 21, 0%,
PBP2B J: R # R o 13, 6 %17, 5 P&l X PNSP * PBP2A
LK 2 81, 7%, 2 40 Y I AR AE7E PBP1A 2L, | F
TR R R T AN [R) M DX, 52 24 H 4T AR 35 00 A > 500 5 i, S oA
AT A0 AN [R) 1 T 24 35 R R, 45t XK 0 45 SR AP AE 22 5%

WFoE R Il R BRI A T R R MW EEER T 3 &
TR & % %5 4 7% 14 (PBPs) PBPl, . PBP2;, . PBP2, 25 &
5 SO 75 B K SRR B AR B R B BRI R b A R &
BT 25 98 B T & PBP2B Al PBP2X, H 3% M1 1 F [ 5 B K
KTt 2y, R B A PBP1A BAR S 300 K it 25 (9 Ak,
W H A PBP S AR S 2 v i A AR IS K ST TR 25 5 5 K P
fiff 2 14 38 A T £ 4 PBP B4 A8 5 A0 45 R 1 W i 2y 2 R
BRI, ALK SR BoR FH RN &2 kK a2
PBP2A .PBP1B.PBP1A [ [R] B} 748 58] & 1,

ZE TR . i S M X R L ST IR BT L R A B A I
LR BRI, w75 20 98 B BR B A7 7E A TR R G R
A, T X P 24 350 5 At s R T . BRI U L AR 4 AR F 5T 45 R R

it T i A b XL B (9 i 46 4 Bk TR e, 7 ARG O 45 45 I 4k
BREA Y % R 450 5 1 5 R L O AT 5 BT 24 23X X I PR
S R I6 AT il 8 G Bk T R e R B 2 DT 4% I T 25 R A
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