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Fig. 1 Mouse TNF-a fragments displayed on yeast cell
surface and the result of binding to 9C6 mAb

as detected by FACS
+: Binding; —: No binding.
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Fig. 2 FACS histogram of mouse TNF-« fragments displayed on yeast surface,

labeled with anti-V5-FITC and 9C6 respectively
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Fig. 3 Flow cytometric analysis of mouse TNF-a(WT) and mouse TNF-a mutants(Mutant A and Mutant B)
displayed on yeast cell surface labeled with anti-V5-FITC and 9C6 respectively
WT: wild-type.
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M: Protein marker; /: Uninduced mouse TNF-o BL21; 2: Induced
. K r Ny N S, s 5
@‘m’ bﬂ)\ 1+ 1000 ﬁﬁ;ﬁ‘ E/J 9C6 $EFE ’ fﬂ?}ﬁﬁﬂ)\ mouse TNF-a BL21; 3: Purified mouse TNF-a protein; 4: Uninduced

goat-anti-mouse-IgG-HRP (1 : 5000) 45 i, # J& mouse TNF-o Mutant A BL21; 5: Induced mouse TNF-o Mutant A
OPD E@ 490nm &K{)ﬂﬂ A 1E Qj:%%% Eﬁ ,? £ BL21; 6: Purified mouse TNF-a Mutant A protein.
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Fig. 5 ELISA for mouse TNF-«a and mouse TNF-a Mutant A protein
(a) 2 mg/L antigens were coated onto a plate and serially diluted 9C6 mAb were added, then detected using HRP-conjugated goat anti-mouse IgG. (b)
Serially diluted antigens were coated onto a 96-well flat-bottom plate and biotin-anti-mouse-TNF-a polycolonal antibody was added as described in
Materials and methods. The binding was detected with HRP-conjugated Streptavidin. e— e: Mouse TNF-a;A—aA: Mouse TNF-a Mutant A protein;
CTR: Control.



o428 EMEEEYYEHR

Prog. Biochem. Biophys. 2009; 36 (4)
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RITIRE B X/ R R T4 0Btk 1929 4R R 15
EA
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Fig. 6 Assays for neutralization of TNF-a-mediated cytotoxicity by 9C6 and
mouse TNF-a and mouse TNF-a Mutant A Kkilling 1.929 cells
(a) L929 cells were treated with 0~ 20 mg/L of 9C6 in the presence of mouse TNF-a(10 pg/L) for 20 h and cell survival was measured by MTT assay.
The result showed that the cytotoxic effect of mouse TNF-a can be neutralized by 9C6. (b) L929 was plated onto a 96-well plate and serially diluted
mouse TNF-a and mouse TNF-a Mutant A protein were added. The cells were incubated for 20 h at 37°C and cell viability was analyzed using a

colorimetric MTT assay.e— o: Mouse TNF-o;A—A: Mouse TNF-a Mutant A protein.
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Fig. 7 Comparison of mouse TNF-a with human TNF-« and the complex of human TNF-3 and TNF receptor
The three-dimensional structures of human and mouse TNF-a are shown and the 9C6 binding site on mouse TNF-« is indicated by an arrow. The

three-dimensional structures of TNF-a and TNF-@ are strikingly similar and they bind to the same receptors. The 9C6 binding site of mouse TNF-a

corresponds to the TNF receptor binding site on human TNF-3.
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The Study of Mouse TNF-a Functional Domain
and Its Neutralizing Antibody Binding Site

JIA Jun-Ying"?, ZHOU Hong-Zhe", TANG Jie"™
("Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
YGraduate School of The Chinese Academy of Sciences, Beijing 100039, China)

Abstract Tumor necrosis factor alpha(TNF-«) is a multi-functional cytokine that plays a significant role in many
autoimmune diseases. The key biological functional domain of mouse TNF-a was determined by identifying the
binding site of mouse TNF-a neutralizing antibody 9C6. Using yeast surface display technology, it was determined
that 9C6 can recognize the linear amino acid fragment 29 ~40 of mature mouse TNF-a protein. Through
mutagenesis experiments of this TNF-« region, the critical amino acids necessary for 9C6 binding were identified.
Finally, wild-type mouse TNF-o and mutant variants that loses binding ability to 9C6 were expressed in
Escherichia coli, purified, and used in a L929 cell killing assay. The assay results proved that the key amino acids
for 9C6 binding were consistent with mouse TNF-a functional domain.
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