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Structure-activity relationship of carcinogenic factor, Tip-alpha, from
Helicobacter pylori

TSURUMURA, Toshiharu
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TNFa  inducing protein (Tipa ) is secreted by Helicobacter pylori and it induces
gastritis and gastric cancer. Tipa forms homo-dimer with two disulfide bonds via two cysteine residues
at N-terminus. | and colleagues revealed the crystal structure of N-terminus deletion mutant (del-Tipa ).
Based on our del-Tipa structure and other Tipa and del-Tipa structures, Tipa forms the open dimer to
closed one at acidic and neutral condition, respectively. In this study, we evaluated the dimer
formations of Tipa and del-Tipa by small angle X-ray scattering technique. The results indicated that
the dimer formations in the crystals at both acidic and neutral pH are same as the formations in the
solution, and furthermore, the dimer of Tipa at neutral condition, which has not been revealed, is the
closed-form dimer.



Helicobacter pylori
TNFa
WHO

1 J.R.Warren
B.J.Marshall

CagA VacA
TNF-a Tip
o TNFa inducing protein
Tipa  TNFa
Fig.1A
Tipa
Ras
A
Bhas42 cell Tipa del-Tipa
0 5 10 50 100 5 10 50 100
TNFQ o e I o s s e

SLUOLIEE SR pm———

TNF-o/GAPDH 1.0 1.2 3.7 255268 12 1.7 21 21

MGT-40 cell Tipa del-Tipa
0O 5 10 50 100 5 10 50 100

TNFa

GAPDH  # s s s e o o i e

10 49 54 189257 22 25 43 70

TNF-o/GAPDH

cytoplasm

NF-KB/IKB '
]
pSO] p65

Transf}r into nucleus
1 ?
ession of FeedBack 1
> D ﬁ nuclei

. 2
.‘ :> Prod_rti\‘ﬁgno ¢ %

TNF i . TNF i
o promotor region gast"( cancer o promotor region

Figure 1 Tipa TNFa

Tipa

Tipa  TNFa
Tipa
TNF-a
TNFa
NF-k B
TNFa NF-k B
TNFa
Fig.1B
TNFa Tipa
N
del-Tipa TNFa
Fig.1A
del-Tipa 2.9
Fig.2 Tipa
2.9
Tipa  del-Tipa
N pH8
pH5
A -
our helix
l, ndle
3
0
8
3
o
<
~ N-terminal
flexible region
B

--Site |

9} ,'\

Figure 2 del-Tipa



TNFa

Tipa
Fig.3
pH

Tipa
Tipa
TNFa

TNFa

Tipa
wild type, active
including two S-S bonds

del-Tipa

TNFa

Tipa
Tipa

del-Tipa
deletion mutant, inactive
no two S-S bonds

v UNKNOWN
v}
3 B
>~5 Closed jaw ?
=R}
o < or
5
Open jaw ?

Open jaw Open jaw

Figure 3 pH Tipa

del-Tipa
D
Tipa del-Tipa

Ni
SDS-PAGE
Tipa
SDS-PAGE

(2) Tipa del-Tipa

del-Tipa

Tipa

©)

Fig.4

BMOE (8A)

S

BMH (13A)

Bismaleimide Crosslinker

- 0—XEED del-Tipa
N K& L ERAR R AT

D%y
N65C, H68C K84C THY DAY ¥y O—AMETIFY > H—
MEETERDA—TVBETIE) Y A—DRERBICEVES

N
H%ﬁf@ﬁquya 50— XA TR E |
NS A PSR, S ) I

Figure 4

4 X

®)
del-Tipa



HP
Tipa http://ww.cc.kyoto-su.ac. jp/~tsuge/tsu
TNFa gelab/index.html
Tipa N
N @D
del-Tipa TSURUMURA, Toshiharu
del-Tipa 50450250
pH
&)
TSUGE, Hideaki
TNFa
Tipa
del-Tipa 40299342
X IKEGUCHI, Masamichi
00192477
N
TNFa
Tipa del-Tipa
pH X
Tipa

del-Tipa del-Tipa

Tipa
X
Tipa del-Tipa

del-Tipa Tipa

del-Tipa Tipa

Tipa




