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[Abstract] Objective  To develop a rapid method for detecting Haemophilus influenzae by
multiplex polymerase chain reaction (M-PCR). Methods Primers (Hi) were designed for amplification of
p6 gene coding P6 protein of Haemophilus influenzae , which was used to identify Haemophilus influenzae
species. Primers ( Hi-cap) were designed for amplification of berA gene which coding capsular
polysaccharide (cap) synthesis was used for detecting whether Haemophilus influenzae isolates possess
bexA gene relating to cap synthesis. Twelve primers (Hia-Hif) were designed for amplification of cap
synthesis gene to identify the cap-type of Haemophilus influenzae. Other relative enteric pathogenic
bacteria were amplified by M-PCR to serve as controls. 200 strains isolated from patients were identified.
Results from M-PCR were compared to two methods including V and X factors grow requirement test and
standard slide agglutination serotyping (SAST). Results The results indicated that the M-PCR assay was
high specificity and sensitivity and might be valuable for differential diagnosis of Haemophilus influenzae.
The sensitivity of detection was 0.935 pg. 189 strains out of the 200 belonged to Haemophilus influenzae
isolates, and one isolate was cap-type f. An agreement results were seen among the V and X factors grow
requirement test, SAST and M-PCR methods. Conclusion = M-PCR method showed satisfactory
sensitivity, specificity and stability for detecting and identifying Haemophilus influenzae ,and could be used
in clinic diagnosis, surveillance and rapid diagnosis for plague of Haemophilus influenzae.
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LERER . CRSE BN ERKB R
EH L (CDC) B, 4E 6 F i i & (a~1f) 71 1
RN A] 43 54 5 12 7 i FF B - md 741 (a B ) .m5216 (b
) . m6542 (¢ Bl) . m6548 (d ). m9418 (e ),
m6297(f ) .mS5209 (R 74 &) ; 55 5b 3% A &9 5 B
PR MR R O R AT L R A B R ) . Y
BWAK(AB.C.WI3S. X Y) . WRENRE . &8 A
BAIRE K% A 08 V8 Il 2 3 B 4R 2 R A
HEEkE Y hER CDC B, 200 BRIk K DB
B kR B B AR T L 2 BE B o IR BB R RS A1, 90 % LA
FHRBIRS HUTILE, IELBREREETHE
HEEME FLRE6ER FHAR.VAXEF
ARG RABM APISNH b S E R K Sk #
fri e IR A BRI I AT B 2 W IV, B 4 S AR
it o bk AT I ¥ R 4> B B Pk A9 DNA & BUfE A
QIAGEN #: A 41 2 BUAF & , 3 # 17 DNA ¥R E il
% ,DNA B - 20C %,

2. M ML APIPNH AL X T R 4%
(BioMerieux SA)& ) , ifi 2% ¥ Ifn #T B8 12 W L ¥ (BD
AH),PCR KW R 3K #§ Taq DNA B &
B .ANTP (TaKaRa 2 &) . 3t J§ ¥ (Gene Tech 2
1) .100 bp DNA Ladder Marker il Goldview®#; B
PR(EXEEYITRAT). EE{#H A :Bio-RAD
Gel Doc™ XR # B & % {{, BioRAD DNA
EnginePCR 3" 3% 1, DYY-8B % 8 & & ii & 3k 1,
DNA ¥ & fll & 1 ( Effendorf Biophotometer, RS-
232C)

3.5V it 4R 4R U v I AT P 455 P6 B
A (GenBank AY521618) . ¥ A B X E A
(GenBank AF549212,733384-33394,237516)% ,%
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1Y, WERE M EMERE WS B ICHER 6]
Tk % =M RURE U B LT E (b.d.e) 5 75
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4. PCRY AR K &H:25 4l PCR KMk F
LA 10 X B (& 20 mmol/ L Mg®* )2.5 ¢,
£ F#314 (10 pmol/L) %1 pl, 4 # INTP BEY

2 pl(EF ANTP % E # % 2.5 mmol), DNA # 1R
1 pl, Taq DNA &8 (1 U/pl)1 g, 0 K B XK
HREBE25 pl, PCR KB4 :94C 4 min; 94T
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30 5,72C 1 min,30 ME#;72C 10 min,

21 514 .PCR RA &/ HBHT M=K

BA

il 1 o
B MAEFI(S ~3) B B
LG L () (bp)
MR HF ACTTTTGGCGGTTACTCTGT 50 2713

Hi-R  TGTGOCTAATTTACCAGCAT

FEBARE R Hi-capF CGTTTGTATGATGTTGATCCAGAC 50 343
Hi-cap-R TGTCCATGTCTTCAAAATGATG

a® Hi#F  TACTCATTGCAGCATTT 50 250
HiaR  AATATGACCTGATCTTCTG

b & HbF  GOGAAAGTGAACTCTTATCTCTC 55 480
HibR GCTTACGCTTCIATCTCGGTGAA

B Hic-F CTGTGTAGATGATGGTTCA 50 250
HiccR  AGAGGCAAGCTATTAGTGA

LE: HidF  TGATGACCGATACAACCTGT 50 150

HidR TOCACTCTTCAAACCATTCT
e® HeF  GGTAACGAATGTAGTGGTAG

HieR  GCTTTACTGTATAAGTCTAG
%] Hif F ACTATCAAGTCCAAATC

Hif-R  CAATTATGGAAGAAAG

50 1350

42 450
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2.5 pg, KEHF RS YR DNA RER & X
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bp M 1 2 3 4 5 6 7 ] 9

M: 100 bp Marker; 1~9:PCR #"# Bf DNA #E 4% ) # 15 ng.
1.5 ng. 0.15 ng, 0.015 ng. 7.5 pg. 3.75 pg~ 1.87 pg. 0.935 pg.
0.467 pg
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APENH S @4 R—3 K 188 thAART 4B E
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Wbk EBA A K B R A 15 4 B, T LA Bk
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e RSO IR AL S T B AT W AR 2
RAMBER a 5147 (al 1 a2)9 38 b B Hi EkAT,
600 bpHy DNA F B ; KA MERE ¢ 519 (c1
)Y b.d A f B Hi AR KR = F N, BR b
7 B Bk S LAt B BR A 55 89250 bp DNA F B ; i
FAM R £ 514 (F1 F £2)5 38 § B Hi BHRET,BRT
H450 bpBy Ik X HINB A B RIERRBIKFEH
Hi , BATH A DNAStar 51 & H 8 HF . £62 40
o B R I AT B A AR AERE R R, EBTRT avc A f
MERZ Y, 846 T PCR KB &4, BB TELRM
WEAER R B, By Ik TSR Y %, R S 6
PCR [ [ 4k 44— B, 76 B 580 # Bt R0 79 f 18 k4 1
5 % 52, 6 B B B AR 12 W7 B T B 45 ] T
AE v O R I A B R S TR R R R
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