PHOTON FACTORY NEWS Vol.20 No.3 NOV. 2002

€ b HR E oA A Bl R -~ O 1A B T B
FHEE S PRI S EAEL Y Blis L fRdRkiEERE °L KA. Avraham Raz’, HURFHIEL

VEARIAEESROATR, R ASE, *Wayne State University School of Medicine

Inhibition Mechanism of Human Autocrine Motility Factor

Nobutada TANAKA', Arayo HAGA?, Hiroshi UEMURA', Hiroko AKIYAMA', Tatsuyoshi FUNASAKA?,
Hisamitsu NAGASE’, Avraham RAZ’, Kazuo T. NAKAMURA'

'School of Pharmaceutical Sciences, Showa University, ’Gifu Pharmaceutical University,

*Wayne State University School of Medicine, Detroit, USA

1. FL&HIT

HAND FELIERDEGED S AR, WD %455
PEBER AN E BT BT, DAL, 1981 HELUKRH A
ANDIFEC R G — (I DFEZSF O fild . SRR E O R EE
FREE UTRERDHED SN TE T, K 12 FDORMET T,
HAANDIERD 30% &M, DAILKDEDTHH, JER
DML, =L (BR I5%IEE) % 58 2.0 E ki
ERBDO S OEFITHE L TWa, RIERE ORI
X%, DADOBWEEEODTE LWREICEED ST,
RIRE U THADBIENER E L TEN SN TV BHK D
—Di&, AN TR - THHE] §52LTHb, DAK
BICEET 2098 EZE. [ERZHIT5 801, DA%
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PRI AN TR &N D X7y T TH B, gD
BOEICIE, AR K DR EAOBEINRAIRTH S
Te&, ML)V TOBENT ITHINE (RO E A EHBIREA
H532LEZ65NTVW5,

AR, HA W (autocrine) F 7zl 557 W4 (paracrine) |
TWLIEZ OIS K > T, GO EH) 2 f#d %
YA MAA VENREEINTWV S, TNHOHT, fEEHI
fadD chemotaxis GEALA%) KT chemokinetics (7 i) 7 fi
U 7SR ZREd 2R 12F->TWVWasE 00, HL
53 WA T 0N AR AL B 38R+ (autocrine motility factor, DA
T AMF) T®%. 1986 4EIC NIH O Liotta 5%, & MR
HEAAD & O, MHREBREES 2159 % 55kDa DHEHHE
D - FEEICHII L, Tzt b AMF (human AMF, 4
T hAMF) & UTHE L7z [1]. 1996 fFiid, HFEpZe#H
T & % Wayne State KD Raz 5 IC & > T hAMF O 1 X Hf
HEHRE S [2], 1998 4FIC cDNA V7 H—= VI aE
7z [3]e BBREEN T &1C. AMF ISR CGHIER TH S
phosphoglucose isomerase (LT PGD) & [H—D7 X/ HERd

WZzm L, RIS PGLIEEZG L TW5, WU F PGI
(rabbit PGI, LU R rPGD &, <7 AREHELEANNE & 8 7 i
3% AMF IEMEE RO, F/z. AMFE &, fifast+ kA
A 2T % neuroleukin (DL N NLK) 2 ZA A+ (maturation
factor, LI K MF) & &[Al—HHETH S,

— /. & AMF 3Z2&{K (human autocrine motility factor
receptor, LA N hAMFR) . 1990 4FIC Raz 51T K o T Hijf
N4 1999 FEIC b b TR 7 A AMFR D4 E ¢cDNA
JU—Z 7 WNx XA [5]. hAMFR A, RING-H2 motif
leucine zipper 2T 2 BAZIENT 2 LHEES NS, #i
B 7 mEEER G EAEEEZA/ARTH S EHHS
M E N7,

2001 fEICiE, hAMF &EfnFRds F[A—Tdb % t s PGI
(LU hPGD D& ViR s & Nz (6], MITEANEEET
& % PGI D 3 NG 4 IHEICED &, B (bEER L
U T Ofillii A 3 = X Ly k& i B#E 4™ % hPGI D%
FUIFHCEIR SN B K oIz o 7h, filasy 1 s A
> & LC®D AMF / NLK / MF ORGETEMERBE, 4 X85S
IR ERE SN T WD 5% > T AMF OV AR
BICBET 2B K TMRNY A M4 > e LTD AMF
DOVARRGEEICHE DO IR EZRITEE. 2 DI 2 B
HEDEBIREDHIHEICRIZ TS L THEETH 5,

Fix, HERIFEFEARIO A — T >R hAMF O 5
i&E & AMF IS 9 % 5 S 75 B EHI O —FE TdH % erythrose
4-phosphate (LA, E4P) #iaTid 71— X R hAMF O
MG, TNTNDMREE19A £ 24 Al TIRE L T2
[7.8]c Wi ORSEEED LN S, FEARS S0
AT A= g VLR BT ENHLM IR Tz,
E4P (& AMF G EREZ D/ NI B D—DTH B
M, mIBEICBVTIEMEFEEZR U, 3 e k&
T, FEEMBEOMINE. K ORISR DHIfE RO D
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BL-18B) ZHW% Z &IC K Dk LixlS b N7z S2BiE R &
RS NTZHIRIC DWW THEHICHN T 5, &, TON%E
RCRIE. SEMEICE J. Mol. Biol. ZEDFHUCER & N7z (8],
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Figure 1
Crystal of human AMF.
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Figure 2
Diffraction pattern of human AMF crystal. Crystal-to-detector distance
was 200 mm (A = 1.00 A).
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Figure 3

Dimeric structure of human AMF / E4P complex. One subunit is
colored blue; the other is colored red and cyan for the large domain,
orange and magenta for the small domain, and green for the C-terminal
domain. The molecules of bound E4P (yellow) are shown as
space-filling models for each of the two subunits. (a) Front view of the
molecule. (b) Side view of the molecule. The view in (b) was obtained
by rotating the view in (a) by 90°.
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Figure 4

Western blot analysis of tumor-secreted human AMF. A cross-linked
sample was subjected to SDS-PAGE and Western blot analysis. Lane 1,
molecular weight marker; lane 2, control (without cross-linker); and lane
3, DSP-treated sample.
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Figure 5

Inhibitor (E4P)-binding site of human AMF / E4P complex. The carbon
and phosphorus atoms of the bound E4P molecule are shown in cyan
and green, respectively. The bound water molecules are shown as ball
models. (a) The Fo-Fc omit electron density map (calculated at 2.4 A
resolution and contoured at 10.0c (red) and 4.0c (violet)) showing the
E4P molecule. (b) The model of E4P binding to the inhibitor-binding
site of human AMFE. Possible hydrogen bonds are indicated by broken
lines.

TN Lys211, Thr212 O FFHDZERIF 1 & shEICHH EEH L
TWeo 28K ZERTS2E9 DY T2y MIET
% His389 (His389*) & E4P O 3 ii D/KEEHE & DRIk
MEMNASNTZ, E4P 1DV VE L REAE R & DR
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Figure 6

Comparison of the crystal structure of inhibitor-free human AMF
(magenta) and that of inhibitor (E4P)-bound human AMF (yellow)
showing the conformation changes upon inhibitor binding. The
bound E4P molecule is colored as in Fig. 5. (a) A wide view of the
inhibitor-binding site. (b) Close view of the inhibitor-binding site.
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DOAEIE. TE4P DFEAIC K > THE UT-MIEZL (Fig. 6)
M. AMF & AMFR & OROEHAMMHEIEHICHEE x5 2
% (AMF OREEZIC X b, HAEERAD5L<E5).] &
WIHIEDTH B,
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HREBRREE 2 70 U 7o EEYAD—DIX, E4P DIK
@E%tﬂ@%fﬁ 9% His389 % Phe ICE 4 (H389F & Hi{4)
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Table 2 Cell motility-stimulating activities of wild-type and
mutant human AMFs

Cell motility [um?/h] Relative motility

Control” 10.98 + 3.340 (n = 28) 1.00
Wild type 19.00 + 3.399% (n = 27) 1.73
T215D 10.86 +2.539 (n = 28) 0.99
H389F 12.36 +2.243 (n =24) 1.13

*Without AMF. *Mean * standard deviation.
SP < 0.001 by Student’s ¢ test.
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Figure 7
A hypothetical model of AMF / AMFR complex (2:2 complex).
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(Appendix)

Table 1. Data collection and refinement statistics for human AMF

Data set (PDB code) Free (1JIQ) E4P complex (1IRI)

Crystallographic parameters

Space group i P222 P222
Cell dimensions (A) a=280.77,b=107.4, ¢ =270.8 a=80.65,b=107.8, c =270.3

Data collection statistics

Resolution (outer shell) (A) 1.9(2.0-1.9) 2.4 (2.53 -2.40)
No. of observed reflections 1,350,454 550,782

No. of unique reflections 183,392 92,870
Multiplicity 7.4 (4.4) 5.9 (6.0)

Mean <I/c(1)> 4.6 (2.4) 7.3 (2.1)

RSym (%) 10.8 (30.5) 9.0 (35.7)
Completeness (%) 98.7 (92.1) 100 (99.9)

Refinement statistics

Resolution range (outer shell) (A) 36-1.9(1.95-1.90) 25-2.4(2.46 - 2.40)
No. of reflections

Working set 174,100 88,274

Test set 9,195 4,595
R-factor 0.167 (0.206) 0.193 (0.214)
Free R-factor 0.198 (0.244) 0.241 (0.306)
No. of protein atoms” 17,784 (4,446 x 4)* 17,784 (4,446 x 4)
No. of water molecules 1,475 432
RMSD

Bond distances (A) 0.010 0.013

Bond angles (°) 1.321 1.528

*C-terminal residue (GIn558) is not included in each of the four subunits in an asymmetric unit (ASU).
*There are four crystallographically independent subunits (two homo dimers) per ASU (2 x 2 x 558 a.a.).



