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Production and Characterization of Anti-Staphylococcal Toxic Shock Syndrome Toxin-1

Monoclonal Antibody

Jeong-Su Park, M.D.!, Jae-Seok Kim, M.D.?, Jongyoun Yi, M.D.}, and Eui-Chong Kim, M.D.!

Department of Laboratory Medicine', Seoul National University College of Medicine, Seoul; Department of Laboratory Medicine?,
Hallym University College of Medicine, Seoul; Aerospace Medical Center, Cheongju, Korea

Background : Recently the association between the virulence factors of Staphylococcus aureus
and the outcome of the patients infected with the organism appears to be the subject of active investi-
gation. Toxic shock syndrome toxin-1 (TSST-1) is thought to be a clinically more significant virulence
factor than other staphylococcal toxins. We attempted to produce and characterize monoclonal
antibodies to staphylococcal TSST-1.

Methods : An important epitope of TSST-1, amino acids 1-15 region, was synthesized into a pep-
tide antigen, and Balb/c mice were immunized by intraperitoneal injection of the synthetic antigen.
Hybridomas were produced by fusing immunized murine splenocytes with immortal myeloma cells.
Hybridomas were cloned through a limiting dilution method. Stable cultured hybridoma was inject-
ed into the peritoneal cavity of Balb/c mice, and peritoneal fluid containing the monoclonal antibody

was produced.

Results : One IgGe type monoclonal antibody and two IgM type monoclonal antibodies were
obtained. The IgGz type monoclonal antibody was able to detect 5 1g of TSST-1 with Western blot
analysis and showed a strong reactivity to TSST-1 with ELISA.

Conclusions : Highly immunoreactive anti-TSST-1 monoclonal antibody was produced by the use
of synthesized peptide antigen. Diagnostic and protective capacity of this monoclonal antibody
should be evaluated in the future. (Korean J Lab Med 2008,28:449-56)
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1. Toxic shock syndrome toxin-12] EE|=SH M=

TSST-19] 1-15% opn|Al 915 HE=ateos Alxy
tH22). ohvlteqt M AL that 2t} 1-STNDN IKDLL DW-
YSS-15. Thermo Electron Corporation (Bonn, Germany)
o A=k, AE3 U T2 G 1he] AFEAS 3]

5}7] 913l National Center for Biotechnology Information
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1) MHA

Azt HE =L =71 0.25 mg/mL7t HE=S com—
plete Freund's adjuvant (Sigma Chemical Co., St. Louis,
MO, USA)et &3tate] AT 6522] Balb/c TR A 50t
(A, B, C, D, EZ 29 5730l 0.4 mLA FARIe, 2z 3
A3} 95 3 incomplete Freund's adjuvant (Sigma Chemi—
cal Co. )2t HE| =S U7 o2 12 /b os AA
Stal, ThA] 2= 3 23 /b 92 shgiek, WY a2 WY 1
T ol Adste] AYE FAY 471 ELISAHOZ ST
ol Alzst ME|=3 1 1g/100 pLE 96 well B2 2} well
o] =33k % PBS-T (0.05% Tween—20 in PBS)E A3t}
HY 5o et A 111002 dAZ R 3|4stal 212k
O] A HZ 74740 welloll H7IRE - Aol A 2417t HES-A] 7]
I PBS-T& A&t} Alkaline phosphatase conjugated
goat anti-mouse I[gGE 2413 53t Ao A BRSAI7] 1L Q1
Ab-P-UE=RHY 7]A(60 1g/50 uL)E& FIRE F Ao
307F WESA17]3L 405 nmoll A FE=E S HYd &
g Al W HkE st Fatgtell EEHAR 4uiE TRt gk

= A FE9 7oz ARt

Aol BlE WAL AP vhe R A7 R HA) =2 5A 1 &
AIFBIL 1} 10°719) AIZE 15 mL YAlEe] ol $2cH23].
FYUNZZAE Sp2/0-Agld (ATCC strain # CRL-158DF
jofstar et 3 1x10°709] MZE 15 mL P4EE T
At} HPA|Zof FAANZFA|E FAE 50 mL HiEe]
B4l AL vlg] 37C R B-238t 50% polyethylene glycol
1500 (Sigma Chemical Co.) 500 yL.Z 130 A3 HH3] 7
t} 100 goflA] 28 B2t YAlEest & AjFstal 35 mLe hypo—
xanthine—aminopterin—thymidine (HAT) ¥jZ(DMEM, 20%
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Aefold® | 100 M hypoxanthine, 400 nM aminopterin, 16
#M thymidine)E 7Fet 5 30% 52t 37°C, 8% CO.0lA vl%F
FcH24], HATHA7E §RAI2E Adsle el wiA] e
aminopterin®| 59| AP Apetsto] Hlx"\ﬂiﬂ Y
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A i FRE, viete] Alz3]ete] Hol7] AlAkshd 29 7
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20% 2~ €joFd A 100 uM hypoxanthine, 16 M thymidine)&
7FellA] Al2E 427} 870 /mL7t E1== et o] F 100 pLE HAT
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IgA, IgM, IgGr, IgGoa, IgGo, 1gGsE T2 4= %= Amer—
sham Mouse Monoclonal Antibody Isotyping kit (Amer—
X}g34T}, TBS-
T (0.1% Tween—20 in tris buffered saline)= Wi A5H-E
108} 31415 3 typing striper 3L Ao Al 154 §H3-3 5,
AFFCE TBS-TE 1:5002.2 43k horseradish peroxi—
dase conjugated goat anti—-mouse IgGE 78}l 304& W3-

5t & N&Aslal, 4-chloro—1-naphthol 7]3& 7}ste] 30%

WSSkl Al 43 & AE =gt

sham Bioscience, Piscataway, NJ, USA)E
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S8 SO 7} FeFo] 0.2 npe-A0] Bhlo| 187|0] %] AL HE
53 A 545 Tkt ProPur Midi G kit (Nunc, Copenhagen,
ARg-3Ee] AF3E Bapoll Al FAIE FA |G

Denmark)S
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3. Westem blot2 0|88 HHEE&A|2| TSST-10] CHE
HAdISM "7}

TSST-1 (Sigma Chemical Co.)& ¢H59(0.125 M Tris—
HCI, pH 6.8, 4% SDS, 20% Glycerol, 1% f—mercaptoethanol)
©2 0.5 mg/mL, 0.25 mg/mL, 0.05 mg/mL, 0.025 mg/mL
7} Hx=% 514319 sodium dodecyl sulfate polyacrylamide
(SDS-PAGE) 2 #7]9%3l & ufos Brre| $3p|Es =
ARl 7Y & A F3t 45 0] 8510 Western blot 41
AR FCH27, 28,

4. ELISAHE 0|88t HEE8HH|2} HIS0|H IgG =X

BiA|2| TSST-13f 20| Ed =R0l0| CHSH HASM

= 2T
Hl

TSST-1 1 1g/100 uLZ 96 well F2] 7} wello]l Eff& 2
PBS-T= MAFC} 2% 49 FAU4Rn]

© = th2 96 well Hof| EEJC} 1:100.2 T 42i 3]4
3t 300 pg/mLe] THEFEFAe} H|E0|4 IgG tix
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IgG A TSST-19] thet B335 Hlwd o, 50%9]
TSST-13 Agsh=t] 285 FA9 o A4 Hskzo
2 A oJste] Bl girH29],
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1. Toxic shock syndrome toxin-12| EE|=&H H|Z

dlolE o)A HAS %311 Az FE =3 ofu] il A
A} 95% o A%
A}, Cn3D ZZ2 133} ProtScale Z2 130 2 3kQlst Ay}

Azeh HEj=gkeo] TSST-19] 32k FRojA] FH| §%]
ShaL §lom 4/d ol Sl

5] % Do} E nhg-2 A8 2ol A sARc 23 W
159 & g4 97H= A9} B7} 1:100, C7F 1:10,0000] i}, 32}
w1529 $ A 7= A7) 101,000, B7F <1:100, C7F 1t
10,0000]%0t}, A} C upo-A0) vjAF N ZE AJE §3o] AR
WchFig. 1).
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Fig. 1. Titration of sera from 3 mice immunized with 15mer synthetic peptide by ELISA method. (A) Results of 1 week after 2nd immuniza-
tion. (B) Results of 1 week after 3rd immunization.
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Fig. 3. Relative binding affinity of 1E9 monoclonal antibody and
<« 10 control 1gG for toxic shock syndrome toxin-1 and bovine serum

albumin by ELISA.
Abbreviations: MAb, monoclonal antibody; TSST-1, toxic shock
syndrome toxin-1; BSA, bovine serum albumin.
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Fig. 2. Western blot analysis of anti-toxic shock syndrome toxin-1

reactivity of the ascites of Balb/c mouse at 7 days after intraperi- o a1 . o

toneal injection of 1E9 hybridoma. S Tkt 11 3 ] A4Sl 3 welle] gt ZE 22
Quantities of purified toxic shock syndrome toxin-1: (0.5, 1, 5, and slslo] 1ES, 1R9. 4D5 U2 2NN ETZE Ac).

10 ¢g in lanes 1-4, respectively); Lane 5: molecular weight mark- T

er (Precision Plus Protein Standards; Bio-Rad).
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Aol g7t AY HUE 1E9 AEZFE Hijeksto] 20“}3—4
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