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Immunotyping of Chlamydia trachematis by Monoclonal Antibodies

Kyoo-Seok Yoon, M.D., Deog-Un Kim, M.D. and Tae-Yeal Choi, M.D.

Department of Clinical Pathology, College of Medicine, Hanyang University, Seoul, Korea

An immunotyping of 27 strains of Chlamydia trachomatis isolated from patients with non-
gonococcal urethritis or pelvic inflammatory diseases in Korea was achieved in dot-enzyme linked
immunosorbent assay (dot-ELISA) with monoclonal antibodies. Monoclonal antibodies were
produced with standard techniques by immunization of Balb/c mice and fusion with SP 2/0 myeloma
cell. Seven type-specific (D,E,F,HLJ,L;), 2 subspecies-specific (B-complex, C-complex) and species-
specific (HMC 1-1) monoclonal antibodies were used for immunotyping. Immunotyping of 12 control
strains and 27 clinical strains isolated in Korea was studied by using dot-ELISA.

Species-specific (HMC 1-1) monoclonal antibody reacted with all control strains and 27 isolated.
Subspecies-specific (B-complex) monoclonal antibody reacted with B/HAR-36, Ba/Aphach-2, D/
UW-3Cx, E/Bour, LGV type 1/440, LGV type 1I/CDC control strains and 19 isolates. Type-specific
monoclonal antibody of D was reacted with D/UW-3/Cx control strain and 10 isolates. E type-specific
monoclonal antibody reacted with E/Bour control strain and 6 isolates. F type-specific monoclonal
antibody reacted with 5 isolates. Three isolates which reacted with subspecies-specific monoclonal
antibody didn’t react with any type-specific monoclonal antibodies. Subspecies-specific (C-complex)
monoclonal antibody reacted with A/HAR-13, C/CDC, H/UW-43/Cx, J/UW-36/Cx control strains
and 2 clinical isolates, but the isolates did not react with any type-specific monoclonal antibodies. One
of 27 isolates reacted with any type-specific monoclonal antibodies. One of 27 isolates reacted with
species-specific (HMC 1-1) monoclonal antibody didn’t react with any other subspecies-and type-
specific monoclonal antibodies.

In conclusion, the major immunotypes of C. trachomatis from urogenital system in Korea were D,
E and F, and dot-ELISA with monoclonal antibody may contribute for immunotyping as a simple and
specific technique.
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a =9} AFANAA AAE A3 -2 28P (0.
2M sucrose-0.02M phosphate) 54w zlell do] A}
AZ &A A7l 182 A8 F 445 A7
AAE 1,000rpmell A 104% 43 & AHadal-g ol o)
g4 Zoll 0,2ml¥ HFIAS, W] whEM 27}
Eo 4+ shell vial> 2,000xgol 4 1417 {14142
% C. trachomatis W) ok v 2] (RPMI, 10% fetal calf
serum, 2 pg/ml cyclosporine) & # 7}8led 35C, 10%
CO. el k7)ol A 484] 7k i Fabed e}, vl of A 2= =4l
AAARgE b 27 8kl (HMC L1)E AR 2o 3 s
Yoz Az BelalE fasle] ghalsial ot

2. gH=

AR E 3% F3Ee o3 A9 24 4l el (Centers for
Disease Control, o|3} CDCz2}3}H) 2} American Type
Culture Collection (¢]3} ATCCe}3Holl4] HoF ute

Ao ztrte] wdelgle A/HAR-13, B/HAR-36, Ba/
Aphache-2, C/CDC, D/UW-3/Cx, E/Bour, G/UW-
57/Cx, H/UW-43/Cx, J/UW-3/UR, LGV type 1/440,
LGV type II/CDC, LGV type I11/404 5 12%0]%d

FFF5 shell vial#} culture flaskell 4] 2 oL01
30% renograffinell F=3 A% & 30, 000 x goll 4] 147}
Al 7S Fatelsled ol mied4)7)7)
1 ez Abgeld o, Dot-ELISAo) Ab&3h &)
A kA AAE shell vialoll 4 Al4: FZvfoksle] =
E RFEAEZE 50%0] 4 ZdEA & & shell
vialell 2|74 (2-3mm 2| %) & 2-37) o] AEtsjn
L, 000 rpmell 4 107} £14] 2] 4]} microcentrifuge
tubeell A& 85 F715 10,000 rpmell 4] 307+ 13
slof A4S 0.05% ZEwelon $R4547 F 4
&l oo,

Fol4 E
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Balb/c o= (4 3 4-105, o+2l) 2l me| ool A
A%l #3590 D/UW-3Cx, E/Bour, F/IC-CaL-3, H/
UW-43/Cx, I/UW-3/UR, J/UW-3/UR, % LGV type
111/4042] 7)34)8 Aol Zalsle] o) zion, niod
E ohfzo] wigAZel F4F AEZ] SP,E 40%
polyethylene glycol (M.W. 1,450 Sigma P-5402) 2
AL F8 & Al A AAE EAAE
uded §2te] (enzyme linked immunosorbent assay : ©]
s} ELISAe} 3H) & AHEslel v, chd) Zuljoke 417 3|
A4 (limiting dilution method) & A}8-3}2] I‘-Jr“” "5
AbE] sl Z - Sl = ¥ Eo)d) 7o) DEF Hl]
glon, F50| A ZF A (HMC 1-1)+ & 5e] ‘.}
A ZEA gl A A F 3535k °}f"‘*£°l B
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ol thHlZF Gl (Bel) S 110022 3|4 514
da, 78 Ay ez 7 Felol= anti-mouse IgG,

(1:8 M-8144, Sigma), anti-mouse IgG., (1:4 M-8269,
Sigma), anti-mouse IgG,» (1:4 M-8394, Sigma), =
anti-mouse IgG, (1:8, M-8519, Sigma)& #}7] %75
Bl E2 3| Mated 5uld e F 2 70F HAS 3
Ashed o,



4. Dot-enzyme linked immunosorbent assay

-3 o] 2 % nitrocellulose membrane (Trans-
Blot transfer medium #162-0115, Sigma, °]3} NCM
olz} ghol A= FEAF(12F) 9t el (277
812 7] 0.2-0.25 204 dottingsle] 244]7F A&l
&) A z47ic), Dottingel ¢bixl NCM-2 27 9cm
petri-dishell ¥ 3 TPBS (0.05% tween 20 phosphate
buffered saline, 0.01M, pH 7.2) & 244] 7} %<} dot-
ting & %] 958 9|5 Ajukalgict, & 5ol ghlZ gt
4 (D:1/8,000, E:1/16,000, F:1/32,000, H:1/16,000, J:1/
4,000, 1:1/4,000, 1:1/4,000, L,:1/8,000, C-complex:1/2,
000, B-complex:1/64,000 ¥-s7= HMC 1-1:1/1 4|
ull ok o) minishaker (Dynatech Product, USA) 2|
ol 4] 20rpme 147k Fob 2413 ek 13 db3ol

#xk5% NCMS TPBSZ 3¢ 433 & PBS (phos-

phate buffer saline, pH 7.2) & 1% ©] 4% ko] uh-g
abz] @2 chl 27 ahalE A AsKACh oA ubEE
horseradish peroxidase} 2%l anti-mouse rabbit
ol Z g 22l (Dako p214, Denmark) S PBSZ 1,000
vl 3] 4 5ked 14| 7k E-ab kg4l Zich 4bg-o] E4F NCM
£ Az FdshAl 4yl A Hsidden 7|HHeor 4.
chloro-1-naphthol (HRP Color development reagent
Mo 6534 Bio-Rad, USA) 20 mgs < “lEF2 10ml

of ®=al& 30% H,0, 30 5 H7}sted 15471 vba4]
AE FH4+2 AHegdcl Az gL, (-) 4
Z(McCoy cell antigen) 2] dot 4} =2} &4dst7v}
A (+)ekg F A, (+4)F2 HAa, (+++) A8
AR Sog AHsle] (+) olig P4 Whgor I

Aslgd el (Fig. 1),
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Aabs] gl 2 gale] vl FRE| FF9 dot-
ELISAcl 2| Ha-off 2% s 4= chg3 Zerh
D (IgG,b, 1/8,000), E (IgM, 1/16,000), F (IgG.b, 1/32,
000), H (IgGas, 1/16,000), I (IgG.a, 1/4,000), J (1gG2a, 1/
4,000), L, (IgGas, 1/8,000), B-complex (IgGs, 1/64,000),
C-complex (IgGas, 1/2,000), HMC 1-1 (IgGga, 1/1, ¥
oll) (Table 1).

Reactivity of control
strains (top 2 rows) and clinical isolates (bot-
tom 4 rows) with monoclonal antibody (sub-
species specific, B-Complex) in the dot-ELISA.
A variety of signal strength is shown.

= 4 : R R
Fig. 1. DOT-ELISA result:

Table 1. Immunoglobulin Type and Dilution Factor of
Monoclonal Antibodies (Ascites)

Monoclonal Immunoglobulin Optimal

antibodies type dilution
D 1gG,b 1:8,000
E 1gM 1:16,000
F 1gG,b 1:32,000
H 1gG,b 1:16,000
1 IgG,a 1:4,000
I 1gG,a 1:4,000
S 1gG,b 1: 8,000
B Complex 1gG, 1:64,000
C Complex 1gG,b 1:2,000
HMC 1-1* 1gG,a 1:1

* HMC 1—1 : species specific monoclonal antibody

(supernatant)

2. EEAF HHE

Eo] chil £ g4 (HMC 1-1) &= 12708 2395
9} =5 ek gdubgg veblc) o}E 5o (B-complex)
chd 7 &= X315 B/HAR-36, Ba/Aphache-
2, D/UW-3/Cx, E/Bour, LGV type [/440 % LGV
type II/CDC} <kAdub-2& vlepllglon], ofF5o]
(C-complex) 5HAl 2 3 4= 32715 A/HAr-13, C/
CDC, H/UW-43/Cx % J/UW-366/Cx%} oF4dub3+



Table 2. Reactivity of Monoclonal Antibodies with Reference Antigens by the Dot—ELISA

Monoclonal Antibodies to

Antigens

?TIC* Cc?nTp.‘ 2 Z La F Cc?n?p & H I l
A/HAR—-13 ++ - — — _ = + - _ _
B/HAR-36 ++ ++ - s — s — — o -
Ba/Aphache—2 ++ ++ e - = — _ _ . .
c/cbc ++ - s - - _ + _ _ _
D/UW—-3/Cx ++ +++ +++ = s - s o _ _
E/Bour 4+ 4+ o 4+ = - = e - -
F/IC—Cal-3 NT** NT NT NT NT NT NT NT NT NT
G/UW—57/Cx ++ = - - - - - N _, =
H/UW—43[CK +++ — — == o = + +4++ . i =
I/JUW-3/UR NT NT NT NT NT NT NT NT NT NT
J/UW—36/Cx +++ — = - s e + _ - +
K/UW—31/Cx NT NT NT NT NT NT NT NT NT NT
LGV type 1/440 ++ ++ i = = - - - - _
LGV type 11/CDC ++ ++ i = ++ e s s - -
LGV type 111/404 ++ = = = i o = s - -

* HMC 1—1 : species-specific monoclonal antibody,
+ B—Comp. [ C—Comp.

vheR Sl

g 5o] th4|ZF gl D/UW-3/Cxs}, E¥ 5o
chd 27 gl E/Bourst 77 ok4dub-3-& vehial
ol L,3 Eo] chil 3 hdl: 1GV type 11I/CDCe},
H& Eo] sz g3l H/UW-43/Cxel, J& 5ol
thil 27 &l J/UW-36/Cxst 2t7t SolshAl ob4
ul-g-2 vfehi el ch{ Table 2),

. 22| ZFe Wy

ZEo| ol L7 FH(HMC: 1-1)& QaeldF
2709} 4SS vEbARiEl obF 5] B-complex
ChA| 29 ghal i 190) 9} okAl ubeS vpehgln, o)
Eo| C-complex ghal] 272 2¢ 9} o4 ubg-§ M 3ic),
& So] ub3 el 4 DHE So shd - ghallo} ubg-d

F3= 10952 Al metor], ohgo| E¥Se] chal
I Aok uhg-3 ﬂ‘-r7|' 61-Fololeh, FH 5o g
T gallel whgsle A E ST den, H LT % L
g 5] chAl 2y Fallet °“éﬂlrﬂ° el et

= el glaleh $elEF bellold s S| sz
$Hte g H ‘ikP_Ui o] % o}E 5o B

F 37k Ao

** NT : not tested
: subspecies-specific monoclonal antibody.

ou ofEEe] C-complex GHA| £ &l o} uk2-al4=
T 26 olgieh, el el FF 1ol 5] gl
Al gl (HMC 1-1) oF oF4d ul ——3 i%
2] opg vl Y Eo] vk 2 g eh= g
ote}(Table 3, 4),
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o, Barne 592 S48 £ & o WF3L
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& Al =3kl
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Table 3. Reaction Patterns and Strength of Isolated C. trachomatis to Monoclonal Antibodies by Dot—ELISA

Monoclonal Antibodies to

No- HMC 1—1* B—Comp.* D E L, F  C—Comp.t H [ ]
1 + +++ ++ — — - — — — —
2 ++ +++ ++4 - — - - - — -
3 + ++ ++ == - - - - — -
4 + ++ ++ — = — - - — —
5 ++ ++ ++ — — - - - = =
6 + +++ +++ s 220 i - i - _
7 + +++ ++ £5 - — — - - -
8 + ++ ++ = — - - — - -
9 + + ++ - — — _ — - -

10 ++ ++ ++ — - - = = = 24

11 ++ +++ - ++ - - - - - —

12 ++ +++ — ++ - - - - - —

13 ++ +++ - ++ = = - - A e

14 ++ ++ — + = - - — — —

15 ++ ++ o + = = = = = —

16 + ++ - + — = = = = 2

17 + = - - — 4+ - = = .

18 ++ — — = — +H+ - — — -

19 ++ — — — - ++ == = = =

20 ++ - - = - ++ — = _ —

2 + — - - — * - - - e

22 + + - — — — — - — -

23 + +4+ - - - s — — == -

24 ++ + = - — e - - - -

25 + - - - - - + - - -

26 + = 2 = = o + s - -

27 +++ - - - - - — - — —

* HMC 1-1 : species specific monoclonal antibody

+ B—Comp. / C—Comp.

Table 4. Immunotyping Result of 27 C. trachomat/s
Strains with Monoclonal Antibodies
Immunotype Isolates
D 10
E 6
F 5
B—Complex 3
C—Complex 2
uT* 1
Total 27

* UT : untypable

: subspecies specific monoclonal antibody.
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dot-ELISAE o|&3}e] wiod g HALE A =3l3l
AAEL vl FA a5 ghxle) o5l At
o2 AgtE el Abg AEE FE AFEG ez F
Abo] ) Zojokdio 2 Ralgh FFolch ¥ Aol A
23] dot-ELISAY: S42H0.2-0.25 pl) 2] 3+izte] 3
2 sto] shall vialoll 4 $3lal2] 47} 50%e] A=t &=
T ol FEsAY AT davt gk shell
viall &4 50 ul&+ 20-30%2 NCME £+ 9
dotting® 4 dsleni, (7] &4, elementary
body) we]sk7] flg D}E— 2443 vhgel dagisd
5] ol 4 Z 7} 9l4= shell vialol] 274 & H
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2 e Fol AHEsld o, & Aol NCMe
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3 Hrlopzl Ak & Bolslgich, Wang 5l 25}l
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Basilel, wdAEs el H5e FH
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zE

o A& Lol o} sh £ o] 5= D2 ek A
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ol Eo| thi| L3 AL o| &t C. trachomatis
2 24 2717 #2.2 Cgroup (C, ], H, A % D= B
gorup (B.Ba, L, EL, D)2 #Fsx vz ddds
< intermediate group (G, L;, F, K) 22 #F3hcp,
ol Fof| Alg-g) olEEo] B-complex KHAl| L4 ghal=
¥ &% B/HAR-36, Ba/Aphache-2, D/UW-3/CX,
E/Bour, LGV type 1/440 % LGV type II/CDC2} <
A ke vtehflan, olESe] C-complex SHl 27
g4l = A/HAR-13, C/CDC, H/UW-43, = J/UW-36/
Cxs} ok ubg-& ehfo] Wang 5", = Barnes 5°
o] 7 e} F-ARekedc, ‘31"1410“*1 -2l 5l ool Hedy
A= D 10o), E6ell, = F5ello|glov, Do} Egof
A pAubg-E vebd 16009 el FFE olF5el
B-complex G| £ &3] o} o"”‘o‘{%‘% vhep gl
FZe| 5¢= B >-complex GHAl 2k
uh2 gk 2 ¢tol Wang 5V &7
groupel] £3atdch, cif-ite| ol47 47t D.EFel %3}
= AR ol AR A 857} vl A (25 ] AT
Aty o)gl7] wiEsl Aoz AtgE v ol Wnag 5V
o) Barnes 552 Azel §-AHF 7 o 2 vlebsieh
2 oo ol A ARE3E #l 5] chAl L ghallel ubgelA
OFe Boll 2] H-2| F e E5e| sz ek HY-
uh25led oo, o] F el o}FE S| B-complex THI|EZ
+ g9}, 2¢ll= o}FEEo| C-complex 5h4lZ- &4
o} ub2-ale 3, vioiz] lejl= dbgo] gloleh o &
oA Foll 4] S48 FR/o| w2 (A, B, Ba, C, G,
3l 4% AL sha] Eak 7] wigel HE
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\:ﬂ o}.._.__._ l
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7} o2 4} oo 2 ohE EFo| Y 5e| chAl ZF T
= Qakated v % ol Fr|of % of & 7] o g A7bE o}

o) 4kho] A3} & u|Fo] Mol u]i YA 7)ol 4 NG =
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Z =

A= C !raciwrmm—J #HEo| ghdl 24 &4 (D,
E,F, HILJ] % Lot 50| gl 27 g (HMC 1
“1)2 A4 Ele] Sl 4 Tal Hatsleied 2759 C
trachomatisoll t&ked dot-ELISAZ wied &g hakslel

FEo| whdlZy shall (HMC 1-1) & 127} £F5F

o LY
0l 977 ol Abie] FFEe} ZF ok4] 2k vheR 2l
o}ZEo| B-complex GHA|Z7 &hali= LETF B,

HAR-36, Ba/Aphache-2, D/UW-3/Cx, E/Bour, LGV
type 1/440, LGV type II/CDCs} 19712] «d 42| +F
Zo} pyube-S ehigich, D 5ol ST Al
#FFF D/UW-3/Cxe} 10719] qlate] d59 4

WS ehilelen] EgEo] sz At 549
Qabe] #5s) owurf—a— debdslel, kg5

C-complex 5| Z4- dhall+= =75 A/HAR-13, C/
CDC, H/UW-43/Cx, J"UVV 36/ CX9]‘ 2702 <l Ate
FE9f okAdube S vlepeich H &l Je] & 5-o] tha
F7 gl 7 3] el uhgetd ot 9 e
HFot okAgub-eg el ol gldleh olF 5ol
(B-complex) thill 2 ghale} o4l uh-8-5 vlelll 370
o] Hg|FEe} ofFEe](C- complex ) ghA| 25 kA o)
obdul-2-& bl 2709 R F e F5e] RHAIET
|t lolle F50

ghall o}a= A 3] uhg-eha] ghgkel, B
5 §So| t}

_JI—

Jlm 2

chall £ ghall o} ubg-shal & ‘4-—;"* obF
A 7 ghal ob uhgEhAl ke

o] *Li’-l 7§i‘¥i u] o] Ko} t'lh.*ﬂ A 7lell 4] A H gk =
W ¥2]#3FE D E, ¥ Frl 328 Higoz P75
o, C tmchomatzs;] wjodd AAe cl £ oAl
o] 238} dot-ELISA & 7] A}ek 7o) gle]sla % shaled]
ol o2 e o) 48 4 9l g Aoz Ak}
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