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Rapid identification of blood pathogens by capillary electrophoresis-based single

strand conformation polymorphism

Liu Chunjiang, Huang Junfu, Xia Han, Zhang Xiaoli, Wang Jue, Pan Hong, Fu Weiling ( Department of Laboratory Medi-

cine, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[Abstract ] Objective To investigate the feasibility of identifying pathogens in blood infection by cap-
illary electrophoresis-based single strand conformation polymorphism ( CE-SSCP), and to establish a new meth-
od for rapid identification of pathogens. Methods A pair of universal primers was designed and synthesized
according to the sequences of 16S rRNA of 7 stains of blood pathogens, including E. coli, S. aureus, P. aerug-
inosa, S. epidermidis, S. pneumoniae, K. pneumoniae, and E. faecalis. The genomic DNA of above strains
was extracted. Then the highly conserved sequences of 7 pathogens were amplified with the universal primers
and the extracted DNA as templates. PCR products of 16S rRNA were analyzed by CE-SSCP to discriminate 7
pathogens. Results Our designed universal primers amplified the 16S rRNA of 7 stains of blood pathogens.
SSCP electrophoresis showed characteristic peak pattern for the different strains with different peak time respec-
tively, E. coli: 3 999 ms; S. aureus: 4 082 ms; P. aeruginosa; 3 958 ms; S. epidemidis: 4 063 ms; S. pneu-
moniae; 4 055 ms; K. pneumoniae; 3 980 ms; and E. faecalis; 4 166 ms. The resulting patterns could be
used to differentiate all of the pathogens mentioned above. Conclusion Seven pathogens are identified rapidly
and conveniently by CE-SSCP.
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b, 307 Pl B, B4 4 FhAE 22 BHVEBREE AN 3 FhAE 22 BIEAT
(D).

F1 7HERMKERFRER

BB A kG Jatk
G (O ATER T ATCC25923 G+
KIGBEA T ATC(C25922 G-
R 2 {1 S 0 R ATC(C27853 G-
e R AR BRTA ATCC12228 G+
Jili 4 e R AP A ATCC700603 G-
BRI ATCC29212 G+
Jili 5 £ BR 1A ATCC49619 G+
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VITEK-2 4x [ Zh A= W0 2 R 48 (i [l LR A 7] ) (PCR
Y144 ( ABI GeneAmp PCR system 2700) . BIO-CAPT #%¢ it i 1%
L (¥E [ Bio-Profil 3 H]) (FX-DY-252X AV HL kAR ( 15 52 B =
FHEAMRA A M6 E 3 (32 E Bio-RAD A #] ) (ABI
Prism 3130 genetic analyzer; 415 DNA Ji K 20 $ B30 & (db T
KARAACFHCA R F] ) (ROXS00 (& [H ABL A H]) 3 Tag A5
fil EARIC T |9 R L BE B BRI B KiEEAY)
LR Tl # 4. ClustalX 1. 81, Primer Premier 5. 0 Fil Gene
Mapper4. 0,
1.3 7%
13,1 Rk E TR KRR R, R
TH W73 SR, T CO, M4 h 37 CH53% 24 h, R T8
AR, 37 CHEFR 20 ~24 h BRI IR RO T SRS,
VITEK-2 4 3 3 E Y4 8 R IHATYE
1.3.2 SRR 20 i $2 B PRI T Y BT T A PR
KA 7 LA BRI L 0. 5 2 IR, SR )5 #2 DNA $2 50
Fle Ul ] 45 42 1. 32 B DNA J5 2840 4 06 06 i I &
D(260)/D(280) W61 LU AH , T A7 BRRR M BRI ik
1.3.3 Pt Ms I #tenic 20wl 7 Aol s s e R
E 16S tDNA %t [ 49 7 51 (http://cmr. jevi. org/tigr-scripts/
CMR/CmrHomePage. cgi) , F] A ClustalX 1. 81 ¥} 347 £ & ¥
F X, AR 7 R J5U i 1Y PR SF X, S8 )5 F A Primer Premier
5.0 it AR M 51 9 9 AT PO0RRIC : BYEDI ) FAM-TG-
GCGGCGTGCCTAATACATG ( X i K B AT 1 3 [H )3 5] 37-57) 5
TUE54) CCCGTAGGAGTCTGGACCGTGTC ( XF I K Jig #F 14 3
K751 326 —348) ,
1.3.4 PCR ¥~ 3% K H yk KA 25 wl R FR 347,10 x buffer
2.5 ul, dNTP (2.5 mmol/L)2.5 wl,Mg’* (25 mmol/L)1.5 pl,
Taq [ (5 U/pl)0.25 pl, b FHSH0(4 pmol/L) £ 1 pl, B4R
1wl FIRTE 2 B Tk 2 2 R AR FRITAE2S X R, PCR 2
R AR 194 °C TAE M Smin, #R )5 94 CAE: 40 5,58 C45 5,72 C

40 5,72 C5 min, 3t 30 NMEH, P HIGERS 4 PCR Y 7E &
0.5 wg/ml JRAL L EE R 1% BRIEHEEENE L HEAT R UK o

1.3.5 CE-SSCP /3 #7 H PCR 79y HIJC B 25 15 - K s B¢
20 f5JE, BT W A9 wl 8 F H iR AN 0. 5 ul 3 mol/L NaH
0.5 pl ROX 500 SR ,95 CAM: Smin, iU & T 7KK IR
A% 10 min, CE-SSCP 43#77E ABI Prism 3130 genetic analy-
zer FARARAEULEIA AT . BAE AL R 47 em x50 pm, G 43
I POPT LUK S5 UN T - ERE LR 15.0 Ky, HL Ik HLHE 13..0
Kv, fUKIRLEE 35 °Co FAM #Y f RIS K 495 nm, i R
KW 520 nm {55 RHE ST DNA 73 Hr 4K 4F Gene Map-
per H 3 5EM o

2 HR

2.1 4mi DNA 324 R

ARG IE A ISR A AL S 5E 7 S5 5 b o TR R 1
PRHCEN 41 DNA 228006t I E D(260)/D(280) KF
1.8, B IS BHER IC FiL U 2 S — W8 45
2.2 @A HmaERR

FEARSF X SR BT (938 FH 51 4 REE 41 7 Bl 56, i L
G~ R BRI T G, i 1,

2.3 CE-SSCP ¥ &4 % 5%

2 2 7 P g CE-SSCP HL ik 18], 434N # f f —
FUE MR/ N R i, 206 BRI 16S rRNA (1945 7k 4
Har=y, AR R T —F A . SRR Y DNA
BRI, 251 T 1R 3% i e T BUA B s Ak, (B4 gk
HHR R A [ —

2.4 CE-SSCP " &340 o &

Sy S A T W37 T S B 7 FORG U B9 16S TRNA
i) PCR ¥ 3 ™= Wik & J5 , #8417 CE-SSCP 43471, 45 5L tn &l 3, [l
FRE BT 7 ARSI, 2 50 A i 4 T T AT T A M R R
KA o il S BEBR TR 98 K A R BR A L & o (R A PR R L 3%
T BR T , 70 TR A RIS W B AR 37 5 B 237 B 47 2
B, YRR B R AR, PCR 7400 A H i 20, AR S £ 06
TR AL /I (LS H 6 s ) A 28 A M 7 8 0 R A8 33X 5
k(2 ] 3 H—3K
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300 bp—
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PR A R A IR SRR G R AN BT
MUAE P2 T 10 L8 S PRI PT R YT , FRIR R 5 5t
TORAEER L, AR, AT AT 5]
Yy PCR 414 7 Rl J5 8 )5 , #5647 CE-SSCP 43 #r, REWS
[ 7 s I PR R A T 45 0, T e R T AE G hs 7Rk 4E
Ao R A b 2 TR BB A s

PABER R 22 A5 M B ARt Orita 255 857 19,
TRISTEIEAS ST, DNA kvl [ B Sl —&
HZS R G X AP 52 i DNA PRAERIEHE . AH A
BER DNA BUEE 2B L7 A a] 5 2 s il A ]
JITE AR AN TR, FL UK AL R A R, AT 25
PRV ASAL , AU nT AT 55 51 434 o DNA RS A %
Fhr5 DNA 8E 0K A CHh, B EE R BT
DNA FAEEFTIE iS4 . B S I, FH T 35 R 1) 2 A8
A3 AN R 23 0 et B FH T 40 T 58 E AT mRNA
FRsE R A IV I A AR B (O
M b KR, Ye (b IR 2 2%, B WA IR,
HOU TR BE DNA XERLA B BRAH SR . T 5 B
FLUK AR S5 A 1Y A A 52 Z2 5 PE 40 B ) s AR T DAL
R EEAERE or R, 0 EHL P B, FE A

(HE R Ar A ok B AT A RARE)

g IS PCR =4 Fr B AE 306 ~ 330 bp Z[H] {H
U ZERUINT SR XF E A DL A 0l Y SR e s D P A o
P S E | MAESE R 7R 5 MK

168 rRNA f77E T FF A 1 e A= Y v, A A A
TR ZFR o FRATTXS [A] —Fh R [R) BR Y 16S rDNA
JFHIHEAT X, R IF I 5E 4 —3. Oh 257 fERFTE #
DB IR BOR T I , R R AR T 2RO S, 4
SRR 6] —Fh T 1A [k Z (8] Y 16S rDNA iy PCR 7
Yrie—3u, P, s AT A ks T —
TR T TR R A Ay ST 0 BT R, TP AN 52 i 52 90 285 SR 1 15
T RR A T TR,

WG Y2 AT PCR 971 Z Fh AN A9 AT #2 . R
ARV ] 51 Wy i, 38 56 7 9 4 ok A8 1k 35 R 1 i
500 /AL, X F SSCP AMHr R G E 2 0
DRNRMEEE IS L UK G5 R W] LUE S, 3l T 5 | e e 4 3
7 FPR IR, AR 4%t SE AN TRl — 7 &, i 4T CE-SS-
CP J3# )5 7 Tl I b 52 B 7 AN [ 9 gl e, & CE-
SSCP &1 3% rr &~ e 1 H DA I 1] 1) 22 S BV AT ) 4 A g
SRR AT o DU X T 9 A8 o3 A B AR T, fH >
A F ) A7 R R 50 st ) TG RE 0 7, [ i HAS
JRAS 8 G, R B A Il B . Holmila 25176 CE-
SSCP J7 ¥ 5 7 £ B B %E i i 3K ( denaturing gradient
gel electrophoresis, DGGE) | F #21l| > ( direct sequen-
cing) ST IRHFAT T AL, 7R CE-SSCP A 51 i i) Uk
JEE (RAEKIH AR5 0 94% 88% FI T1% ) o XKW,
YL AR PR DL b 4 B R, T P T i R A T 4
SE S, W HABIETE i 75 20 LASE S e o RO TEAR
WFFEH, — RS HT RS R S 7 Aol J5L o, X 5 0
HHEE AT BN

TIHN AT R AT — A s R U . FEA B
FE, FATR RO 2O 5 GE kA6 I 22 e bR
ICHY PCR 7=, B 1) RO . 30T T4 2 B
DR B B L
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