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2, DS17U& Dr. J. Winberg(Karolinska Institute,
Swedem)Z 38| Bk} Aol ol AT E
type 1C9} P-pili®] subtype F7, F8, F9, F11, F12, F
139] FAA AZE plasmidgE B/ AEFE
Dr. J. M. deRee(Animal Health Division, WEESP,
Netherland) 2 3-8 E4iol &2 A o] 833
o,

2. 228N FEOEHT L b

B Agd A8 2EdF e Ppilio] A7
S=38t7] 938t EvansE'90] 7N¢% colon-
ization factor antigen agar(CFA agar; Casamino
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acid 10 g, yeast extract 1.5 g, magnesium sulfate
0.05 g, manganase chloride 0.005 g, agar 15 g, DW
1,000 ml)E o] &3}e] 37°Col A 18A] 7 W Faets
}.

3. Mannose Resistant Hemagglutination 2
Mannose Sensitive Hemagglutination

) A#Fe] MRHA®} MSHAS ¥ Svenson9)
wPo g ol e} o] ZAMSIETE. MRHAS]
ZA%de Alg A8 Y92, = MSHAS 7%
£ guinea pig Y-S FHFH o2 AHT ¥ Al
severd &3} 1: 182 T3l 40 LAsiH

Table 1. p-fimbriae subtypes of uropathogenic E.
coli strains

Strains with MW of
recombinant Fimbriae monomer of
plasmid fimbriae

Plasmid

pPIL 110-70 F7, 22,000

pPIL 110-37 F7, 19,160

pPIL 288-10 F9 21,000

pPIL 291-15 F11 18,000

pANN 921 F8 20,000

pRHU 845 F13 17,000

pPILL 110-51 1C 15,800
Bacterial strains

AM1727 parent strain

C1979 F12 18,000
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ASodle ABT FFYe D-mannoseE 3713t
A ga 73 veZ AAsA .

727w 2 CFA agarZ o] &3lad 3770
A RN WG AR T T & Yol AT
Bgd @ g &gol= S HF3tn
G 18T TF F AP 7 SHARE
Stez FFIAT

4, FFO|EHT 27 p-fimbriae2] &2

2 A AHL3 EEFFZHE pfimbriacE
#2371 913t] Korhonen 579} Wi ulet
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1 mM phenylmethysulfonyl fluoride)oll ¥--f-A1Z]
t} o] A& 343 wtE s F45Z2 4 AF5H
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5. SDS-polyacrylamide gel electrophoresis

EERAT B5 Ppilie) S 3E BN
immunoblotting & AA|3}7] 93te] Laemmli®]
discontinuous buffer system(Laemmli, 1970)-& o] &
@ SDSPAGEE A sttt & 4@l AHed
gel 15%2] % X9| polyacylamide gelS A}-8-3}
Ak A71GEL AT sampled TN FF2
&t E.coli P-piligtd7} sample €3 <4(0.1M Tris-
HCl, 2% SDS, 20% glycerol, 1% 2-mer-
captoethanol, 0.001% bromophenol blue, pH 6.8)2
% £getd HF @9d F=7 34 mg/mlrt
%% gAste] 10T FLFRAN 5B A
algth ztzte] Al 2E 20 mA©|A bromoph-
enol blue2] 247} gele] vldl o] & wj71x] A
71953 & a9A B4 93t Coomassied
A& 3} A v} immunoblotting-2- A1 A] &1 ¢}

6. Immunoblotting (Western blotting)
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TBST €3 <4(10mM Tris-HCl, 150mM NaCl, 0.05%
Tween 20, pH 8.0)2.2 37T A 30237 mukx
dste] Feo] ¥AA e 2AE AAHm,
10% 24 o2 33 A SAch &)7lo] AR
9 34 4L TBSTEF 902 543}e] 370
oA 308zt A2 st FL-FAXEES fxdt
gt} ol AL A TBSTEZ Ao 2 33 A3 &
alkaline phosphatase conjugated anti-human IgG
(H+L) (PROMEGA, Lot No.S3721, S3731)& al-
kaline phosphatase(AP)$} 39} (100mM Tris-HCI,
100mM NaCl, 5SmM MgCl, pH 9.5)Z 1:7,500 H] &
2 A3l 37T 3083 AsHch
TBST$Zolo 2 338 A3 ¥, 7| 4898 ol
Aeolq R AVHT 1083 Ha HeE A
HFAZT olwf 71 &L 10mle] AP 3o of

nitro blue tetrazolium(NBT, 50mg/ml in di-

methylfluoride) 33pl¢} 5-bromo-4-chloro- 3-
indolylphosphate(BCIP, 50mg/ml in 70% di-
methylfluoride) 44p12 A7}t A z3dd). &
A%ge WeFAE $3Q0mM Tris-HCL
50mM EDTA, pH 8.0).2 Zx]A]7] %, NC pap-
ar® 3o Fol AZA AT
H

BAEH G A4 A% L AR 99
3o W 54E 0] Aske maRgEgY
< AANFEG. dAFozRY B2 A ¢
£ E 96-well polystyrene microplate(Costar
Serocluster 96 well EIA plate flat bottom, Cat, No.
3590)ol 0.05M carbonate YZE<(pH 9.6)o.=
20pg/mle] F= 2 3 A g g welld 100u4
AT 4rols R BRAAAG. 22 ¥
A3 -8(150mM NaCl, 0.05% Tween 20)0.Z
B2 3 M3, 3% bovine serum albumin
(BSA)-phosphate buffered saline(PBS, pH 7.3)-
0.05% Tween 20-8-9Y 150p)well®y A 713t 37T
oA 3A1Zt Aejste] o] F-AHZR e B
91 & AFA|F ) 2 oh-& PBS-Tween 20 40
2 microplate & A A g F, -3} T2 M
A& 100pywelld H7tste] 37T A 143t F
<t FA-FANSS AP AJFH) o]RL PBS-
Tween 2022 SEZF A sl= AL 33 wEs
2, 1:2,5002.2 34 g} peroxidase conjugated rab-
bit anti-human IgG (H+L) (PROMEGA, Lot No.
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Table 2. Mannose resistant hemagglutination and agglutination with antisera against the p-fimbriae

Strains F. serotype of

MRHA

Agglutination with antisera to

fimbirae NK1 ER2 DS17U
E. coli NK1 7% ++++*  ++++ ++ +
E. coli ER2 ? ++++ + ++++ ++
E. coli DS17U ? ++++ + + +4+++
E. coli C1979 F12 ++++ + — —
E. coli AM1729 with
pPIL 110-70 F7, +++ ++ ++ ++
pPIL 110-37 F7, +++ ++ + +
pPIL 288-10 F9 ++++ ++++ ++++ ++++
pPIL 291-15 F11 ++++ +4+++ ++++ ++++
PANN 921 F8 + ++ — _
pRHU 845 F13 + +++ + ++
pPIL 110-51 1C — + — _

E. coli AM1727

*: Unknown F. serotype, **: —: no agglutination, +: slight agglutination, + +: moderate agglutination, + +
-+ strong agglutination, + + + -+ very strong agglutination.
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Fig. 1. Immunoblot analysis of the E. coli AM
1727 bearing tecombinant plasmid of p-fimbriae
against sera which were reacted with F7, or F7,. -
plate 1: E. coli AM1727 with pPIL 110-70(F7, fim-
briac group), plate 2: E. coli AM1727 with pPIL
110-37(F7, fimbriae group).

1 2

Fig. 2. Immunoblot analysis of the E. coli AM
1727 bearing recombinant plasmid of p-fimbriae
against sera which were reacted with F9 or F11.
plate 1: E. coli AM1727 with pPIL 288-10(F9 fim-
briae group), plate 2: E. coli AM1727 with pPIL
291-15(F11 fimbriae group).

W4021)2 100pl/well® A73t 37CAA 1A
Zob g A)F{th thA] PBS-Tween 2022 33
AR AR A7hE 712 8HE 1000/
welld Yol EANSE FEAT. 712 EH LS
0.1M phosphate-citrate %<} (pH 5.0) SOmici
30%¢] 3}Ab3}4=4  10pl, ortho-phenylendiamine
25mge o] TEAUTh 25M ALY & 250/
welld H7lste] E4ueS FAA F T
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Fig. 3. Immunoblot analysis of the E. coli AM
1727 bearing recombinant plasmid of p-fimbriae
against sera which were reacted with F8 or F12 or
F13.
plate 1: E. coli AM1727 with pANN 921(F8 fim-
briae group), plate 2: E. coli AM1727 with pRHU
845(F13 fimbriae group), plate 1: E. coli AM1727
with C1979(F12 fimbriae group).
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A3} NKIFF2 Az AP B A
AHER RE FF9) Ppilist whgslg o, ER
29} DS1TUR A 2% F8H-& F8, F12 serotype
TFE A & 79 Ppilis} =5 w33}
At

g type 1CE H {3 pPIL110-512 P-pilig)
BE FFF NK1 58 o] 4319 A=z3 gy
Aol 2ARE-g-3kA ). o] & P-pilis} type 1 piliz}
ME 2zt FLEH71E 232 YohE deRee
o] Ens dXsh= AU Ul ARz B
A AL 83 3% E2FFE ASAHA ¢
2] 2 89| F serotype P-pili& zt1m Q&= Aoz
FAF F AQL, o] o] &8l A 2§ Ko
FIY L dFFol 23 Yt Ppilig) serotype
EFEHANE & de Aoz AFHA

2. RHX} x|=gt P-piliof| st i 7|A 2t
% #X18 3 2 Immunoblotting £ A{

FA2 A2d dFFA 2@E 229 p-
fimbriae subunitZ o] &3l gz 7lgoz A

Table 3. Immunoblotting analysis of the E. coli
AM1727 bearing recombinant plasmid of p-fim-
briae against patient serum of p-fimbriated E.
coli

F. serotype
of P-pili

No. (%) of

Strain positive sera

E. coli AM 1727 with

pPIL 110-70 F7,  34/60 (56.7%)
pPIL 110-37 F7,  28/60 (46.7%)
pPPIL 288-10 F9 15/60 ( 25%)
pPIL 291-15 F11  13/60 (21.7%)
pANN 921 F8 11/60 (18.3%)
pRHU 845 F13  30/60 ( 50%)
E. coli C1979 F12  20/60 (33.3%)

d ¥4 6082 AL immunoblotting3 A=
Fig. 1 - Fig. 30X 9} 2}, Ztz}o] p-fimbriae &
33 B 48 FF I wkg o) B
ol Aoz AALAJY. 53] fAA A2
plasmidZ} Y= AT S &5 B @ 2z p-
fimbriae®} immunoblottingg} 2 7} 17KD-22KD
WA B5 ZeA whgstih. a8 ez o
9 22 AA2HE |AR AZF AFFEL o
&3] 223 #ate] Y p-fimbriae sub-
types 1T & e Aoz BEHAY. B
82249 A= #AFAY2e] immunobl-
ottingA] p-fimbriae subtype ¥ ¥ = Table 39} Zto]
F7,, F7,, F130] ¢4 B 8318 H o] ztz 34/
60(56.7%), 28/60(46.7%), 30/60(50%)2 eI}, <
2uete] ezAEsAdA Mg e e
L2749 AAE D e A2 Yeytt

3. 24 P XY 0|83 Ppilio] Tt o
o8y 24

B =7 AZE Exte] 3 & o) 838l pfim-
briae subtypeo)] gl ¥ o] BE FAFLS FA
A FAHE o83l fAA AxY UAF
o] H{3ln Q& Ppilic] it A Be g2
€ A8t 2o Ppilio] hE P4}
THFBE + 3 EFEUA kS cutoff valueZ 3
gt 1 o] de] FHREE e AEY S 9
4o A3} S o] Ax}e Table 49} 2t

AR A2 WAFoZREH &5422% p-
fimbriaeo} $AHHP L o] 43 FAUY 2y
o Z#%E vws B A immunoblottingol) A &} ©}
A7MA R, AA) F1, F72, F130] H]%8 $x&
Holm gleov, &FFASA v dZF
(whole cell)& Ao 2 AlE3te] oW &3

Table 4. Enzyme-linked immunosorbent assay analysis of the E. coli AM1727 bearing recombinant plasmid of

p-fimbriae against patient serum of p-fimbriated E.

coli

Strain

F. serotype of P-pili

No. (%) of positivie to

Whole cell P-pili

E. coli AM 1727 with

pPIL 110-70 F7,
pPIL 110-37 F7,
pPIL 288-10 F9
pPIL 291-15 F11
pANN 921 F8
pRHU 845 F13
E. coli C1979 F12

38/60 (63.3%)
23/60 (38.8%)
760 (11.7%)
9/60 ( 15%)
5/60 (58.3%)
35/60 (58.3%)
14/60 (23.3%)

30/60 (58.3%)
30/60 ( 50%)
17/60 (28.3%)
11/60 (18.3%)
10/60 (16.7%)
32/60 (53.3%)
23/60 (38.3%)
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Table 5. Sensitivity and specificity of ELASA with
mixed purified F7,, F7;, F13 pili as an antigen
against patient's sera of urinary tract infections

p-pili  Non specific
specific Ab p-pili Ab 10!
Test positive 38 4 42
Test negative 3 37 38
Total 41 41 82

specificity= 38/41=92.6%, specificity= 37/41=50.2%

W2 AA|3t Z 7} p-fimbriae subtyped] YFoZ
BEE ¢ e Ao] i BA vEbgth

xE olg e ARz RH v &
ez ¥ 1 9 F7, F7, FI3%% g0
2 2gstd 22709 dAe A} 54WY
22w & o] &3la] Popilic] N FHEF R
2 ZA}sHE Table 5914 8} Zo] S0l 92.6%,
97 EE 90%3 e

]

al
Ay =9 azFddM A

AFA A FAE Aol o3 B 2
o2 XY, o) FAFE EAFE U
Aol FRYRANM FFE dodlede 5F
o] wto] 71& e Wsh} 7o 5 FHAYS 5
we gQlo] HAHE By o]E AT &
723, £d49 A4, AN E AT FHA
59 27kA EA4& Adga go. 2N =
AzgH BFsin 2AE Fdste 717
Qe e obd Beel #aA AA gov o
A2 AFFe] 827 Hope] AT FEAE &
sto] Futo] XAF F g B3ty 224
A Zd N EET FEAE o] 85l 82
A Eo) RHAFozN AYE Ao F4H
32 Qo2 AFel QA YA g A
A QA He Az R wrgr| &R o
E AZAN fAHE AF dSWHER, 5F
A Eo} paoizte] FEwtgol o M Eute]
BEAYEEH Fxo Ao Wi, a8 o) s
ulgo] A ¥AY = AL signal transduction
o] A 2 7NAH P Ax ¥ Aol 9|
B 53] Azl 2 Zd5e] =93 Al
e oA Bl AFH 1 e FAT.
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o @Age] Hwste AWF R A ol
8 E2RF LS Q4FA ] g 752 Adks,
wag, ASANY S8 UE § Ut 82 F
el Q1o & E. coli, Proteus spp., E. aerogenes,
P. aeruginosa, S. fecalis, S. aureus, K. pneumoniae
=8 & 4 glevh, 85% o 4ld 1 49 o
Aol o Fdez wEA Ao 223G
3} pfimbriacche] W8t Q- BA| B
Sl Be A7t A u gon? 94d
9 Az zst AAFe) phimbriaee] B ol ¥
ste] BAE 433 AFH I Ut

ols} 2ol 88 g ¥ p-fimbriae?] WA
#AAE Qs AR A AR AT
oty gl NE el dol daRel
HadA 2% A2 Q] p-fimbriaeo] B AT
7 359 Agolatn & 4 ok e B 4
AMe 22098z YE £ 34 3
AYA L o] L3l pfimbriae B A i
p-fimbriae subtype®] F9L ¢4 immunoblotting,
EAARAEHY S A3 1 AFHE M2 Y
2 AEozH 22dE Bae ARHAY
A g g £Yste b o] &3] AT 712A
9l A3 L A5 TH?. Table 29} Z+o] P-pilizt
F3F 9 deReeZHE RILe 14 Axd
plasmidE B-§3 AT S 7EA 1 Alge AY
Y72 ol 831 o] NFTES] MRHAGS
#Fsig o, £ 329 Ppili EFAFE ol
&ta} p-fimbriace]] T gt 71E Hol FIF L A=
3tg.ow, 217+e] pfimbriae®] subtyped FEH 3}
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Serological Studies on the Specific Antibodies Against P-pili of Uropathogenic
Escherichia coli

Won-Yong Lee' and Jong-Bae Kim

Department of Medical Technology, College of Health Science, Yonsei University,
Wonju City, Kangwon-Do 222-701, Korea

Escherichia coli is one of the most common etiological agents in urinary tract infection. An
important virulence factor is the adhesive capacity of E.coli to uroepithelial cell, mediated by bac-
terial fimbriae. The Adhesion property has been regarded as an important virulence determinant
in urinary tract infections. A total of 60 patients, who were diagnosed microbiologically as uri-
nary tract infections, were examined by immunoblotting and enzyme-linked immunosorbent
assay(ELISA). Uropathogenic E. coli with recombinant plasmid were positive for mannose resis-
tant hemagglutination (MRHA). For identification of p-fimbriae subtype in uropathogenic E. coli,
In the immunoblot analysis, specific bands in the range of p-fimbriae molecular weight of 17KD-
22KD were identified. For the distribution of p-fimbriae subtype in the patient sera, 34/60(56.7%)
were positive for F7,, 28/60(46.7%) were positive for F7, and 30/60(50%) were positive for F13
with immunoblotting method. similar trends were observed in the enzyme-linked immunosorbent
assay. Relatively good specificity(92.6%) and sensitivity(90%) were found in the ELISA test sys-
tem using mixed antigens of purified F7,, F7, and F13 p-fimbriae, and 60 sera from patients
with urinary tract infections. In conclusion The serological tests were convenient method in di-
agnosis of urinary tract infections. among those ELISA could be recommended in diagnosis of
urinary tract infections.

Key Words: Escherichia coli, MRHA bpili, urinary tract infection, Enzyme-linked im-
munosorbent assay, p-fimbriae subtype.
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