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The Mechanism of Intracel lular Transport and Kinesin Motors, KIFs :
Structure, Function, Dynamics and Regulation
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BTTHDHXIRY L A—R—=T 7 I ) —F—F—418 (KIFs) ZH.ONIHER L7, s FHlfasd
Wi, oy TR, HEEAEWFAEME LT, 1I3TEDOH LW KIFs O— k&L IEL, UT4
Bl & /M2 L7, KIFIA/KIF1B beta K ONKIFL7 OfF#TIc LV . KIFs 1%, FIZT7 X 72 —EHA'E
N L TCH—IF/NEEEZR - e L., h—a L OFelElL, small G-protein @ GTP JI/K4y
ik B—2—JRED Y VLN Z DL CH D, ko FmMERE D BEEERE L LT,
BRI/ NE . GTP tubulin ICETeZ ENEETH S, KIF4 1L, FHEMELFIE ORI O A58
PIRET LRSS T TH Y . KIF26A 1%, GDNF/Ret ¥ 7 UMK F & L TEx . BE
RETOFE AL 2§l L, KIF16B (X, FGF SR DOEEIC LV | MR AEICHETH Y  KIFLT 13X,
NMDA ZRIK &L T 57217 T <. U 1k CREB %4 L C KIF17, NR2B mRNA DixE, HEHA
B, NR2A DX TF o - FaT 7V — LRI LD EFIE L, FUE - E O EE R LR L
0BT L LRI LT, MgTADP M Bk & Mgm 3 ki 2R OREE &R L ATP /K53 iRt
ZEAEDOBBEORGEZH NI LT, T—F —0F 08 < i 2 MR L,

WFZER S OMEBE (9230) @ Intracellular transport is fundamental for cellular functions in
cells in general. We studied this mechanism focusing on the kinesin superfamily proteins
(KIFs). The primary structures of 13 new KIFs were solved. Using molecular cell biology
and molecular genetics we revealed that KIF4 is a key molecule determining activity
dependent survival or death of juvenile neurons, that KIF26A is fundamental for
development of enteric nervous system by acting as a suppressor for GDNF/Ret signaling,
and that KIF17 plays a significant role by not only transporting NDMA receptors, but also
controlling transcription and translation of NR2B and KIF17 through CREB phosphorylation
and ubiquitin—proteasome dependent degradation of NR2A. We solved atomic structures
during Mg"™ and water release from Mg "ADP so that we solved almost all states during ATP
hydrolysis which gives us strong bases to understand how KIFs move along microtubules.
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calmodulin kinase 1T alpha 257EMAL L.
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PPARP-1 X .KIF4 7513341, PARP-1 1%,
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% on (29 5,PARP-1 23iBE L 7= KIF4 13,
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(Midorikawa et al. Cell 2006) (X 1 A)
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KIF T v EERITHUNEIZ L0 IEH L X
U5 ATPase JEMEN/2WNZ Loz,
KIF26A KRB~ 7 AZ/ERT H &, 45
BEUNICE REIED =D T 52 &
DR E Tz, oy TR A F RO IZ X 0 |
KIF26A (%, & rhR&EAE IR BL S 4,
KIF26A R#E~ 7 A TlE,GDNF-Ret 1H#HIx
R AW ENIE ML & UG AR R
DEFIZHEIG TS 0 %IEEHEML Z D729
FERG O 2 UAE N Z 0 B RFEIS IS 7
LT ENbhotz, £ LT, KIF26A 7
GDNF/Akt/ERK 1§ HIsiE R &, & O ARk Al
FThD Grb2 ICEPERS LIET 5 2
EAZ L0 IEE AR ETHEIE 0O 3 1 A s A
HELTWBZEEHALMNE LI, 202
LIz XY KIF26A X, ==—7 72 KIF TH
D ARG S VR EIEI TS Z 2
X0 IGE MR ORELHIET 5 EE
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al. Cell 2009) (¢ 1B)
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