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KIF3 Complex
= KIF3A + KIF3B + KAP3
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kif3A Knockout

Aizawa et al. JCB 1992: Yamazaki et al. JCB 1995; Nonaka et-al=Cell 1998:-Fakeda et al-
JCB 1999:; Tanaka et al. Nature 2005:; Okada et al. Cell 2005: Hirokawa et al. Cell 2006




“The KIE3'motor transports
N-cadherin and organizes
the developing

neuroepithelium
Teng et al. Nature Cell Biol. 7:474-, 2005



A Schematic view of gene targeting
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Hypertrophy and invading tumor-like
rosette phenotype of kap3 cKO mouse
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KAP3-deficient leads to malignhant
___transformation_of neuroepithelium




Enlargement of the Neural Progenitor
Pool iIn cKO Mouse Brain
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N-cadherin and beta-catenin levels are

reduced from cell perphery in cKO brain
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Establishment of kap3fl/fl and
~_kap3-/- embryonic fibroblast cell lines
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Impaired Cas*-dependent cell
adhes_ion In kap3-/- MEFs

100%

L |

90%

80%

Percentage of
aggregation

70% Control KO

0 B teise PR B 40%[ +EGTA
. = aprarl - o S

N Lo
o o
- -
g~ g-

Percentage of
aggregation
=
2

Control KO




Reduced N-cadherin and Beta-catenin
—-levels-from-cell periphery
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Diminished arrival of newly
synthe3|zed N-cadherin to the plasma
’ “membrane
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Impaired plasma membrane targeting of N-
cadheri, Beta-catenin , and p120 in KAP3-
deficient Cells
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KIFSA/3B/KAP3 heterotrimer associlated
with N-cadherin complex
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Colocalization of KIF3/KAP3 with N-
cadherin containing vesu:les

N- cadherln GFP
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KAP3 and N-ca

dherin moving

together in A431D cells
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KAP3 and N-cadherin moving
_together in A431D cells
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Mechanism of phenotype of cKO
brain formation

Mantié layer
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Impaired post-Golgi
transport of N-cadherin
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Loss balance between
proliferation and cell-cell adhesion
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Expand progenitor pool
Decreased adhesion of neuroepithelium
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KIF 4 and Activity Dependent
Neuronal Survival






Putative NLS




(A) Pull Down using GST-KIF4 tall (B) Pull down using only GST
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Overexpression of KIF4 deletion mutants
In NIH3T3 cells
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C32+

Voltage sensitive
L-type Calcium channel

High potassium stimulation
Electrical stimulation
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ES cells

Pl L e MDUEDTE BTN e

WT neurons
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KIF4 =
PARP-1
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L_ocalization of KIF4 and PARP In ES-derived neurons
after depolarization

WT WT . [WT WT
= NOne KCI(+) KCLBAPTA(+) KCLDHIQ(+) ¥ ~
¥ F Y
» af Ay 4 i
M v v 5 e
v v g
KIF4 — |KIF4 « —|KIF4 __ |KIF4 Eo
KO KO WT WT
None KCl(+) None KCl(+) ¢

KIF4 — |KIF4 — [PARP — [PARP i



(©) Noc.(-) | (d) Noc(+) ,
A/
L
Antibulin __ | Anti-tubufin .
Noc(-), KCI(+) Noc(+), KCI(+)
iy
= F
- i
<
4
¥
KIF4 — |[CMFDA +— | KIF4

(]

o
3
=
-
)
—]
=
=2
]
=
S
)
>
—]
w
o
]
=
=
=
o
o
a
L=
=)
1
=
S
c
=]
=
]
=4

None

+KCl

CMFDA

+KCl, +KCl, +Nocodazol,
BAPTA DHIQ KCl




None 1, Tmin None - 7, ‘n
*
-
W o
Fluod-AM _ g » . »
None (d} ' 50Hz, 10 min (h) . S0Hz, KN-62(+), 10 min (C)
N - - (] . 3 7]
s 4 F N - s 0
ﬁ I‘ .
L] ‘ L ]
- [ ¢ L : !
&l L ™ o
-] o . . » 3
. 3
- ‘@ @ r %]
Anti-PAR (9710.7%) _ _| Anti-PAR (16 %15.7%)

+Anti-PARP-1 Ab +Anti-PAR Ab +Anti-KIF4 Ab

+KCl, +KCl, Control +KCl +KCLKN-62
Control +KCl KN-62 Control +KCl KN-62

p -

32P-labeled M PARP-1

PARP-1 . PARP-1




50 Hz, Lhr(hy 50Hz, KN-62(+), 1hr ()

Anti-KIF4 (14.3171.8%) Anti-KIF4 (53.8174.5%) Anti-KIF4 (14.0t1.4%)




___Stalk | Tail |Headless kif4
Head| Stalk |Tailless kif4

CAG promoter ‘.Ea

18 I?lSl?hD 1726 3353

Headless KIF4




(a)Headless KIF4 + - |(b)Headless KIF4
G

; [3*]
z &

:

wn
(=]

Mean number of GFP-positive cells (/0.21111(11‘-’-'!

Days after electroporation




KiFg &% 3

% |.a"-.ul-'.mlmlil'n_';ilinn|

P .‘ -

PARP = PARP —» PARP 4

Regulating

Ith‘-“l}hm"'-’|¢‘[“m|:" * Transcription factors?
S Apoptosis related
x f\j? prodeins?

Apoplosis

Nuclear membrane

Cargo

Microtubule (7:)

g




N-4

The Kinesin
Superfamily

KIF3|

KIF3A cogros

KIF3B

DmKlpg4D
e KIF3C

All Family

CekRPES

N-5

KIF21A

N-l

KIF4

KIF4A KIF4B

Omidpaa

KIF21BN\G ¢

KIFSA ”'“‘Q

KIF5C
ncd
/Kar3

(e(41G72 DmiNed
KIFC1
CeMOTENT 6

KIFSB

Cewoze127

KIFC2
IKIFC3  KIFC2
KIFC3

N-7 e
o ] _S&

KIF10

CeKlpd

m"\\
“"A
ScKard Ceun“

CeC33Hs4

KIF1B
KIF1A

DMCGA566
Celincl04 e

KIF1C

DmKin73
CeKlp 7

KIF13A=7 KIF16B

[EEE KIF13B

KIF16A it i

N-3 KIF16 87 PR

_/\

/\

KIF18AKIF18B
KIF18]

DmCG17461

/ KIF11 [[=F)
\4— CedimC

UmKIpGIF
CeZendh

MEhi |
JOHON

CeZendd

DmPav

DmCG12298 KIF23

KIF20B

KiFzoa G0l
1i€i#20)

DmCG3z9

—",.- CeK1105.1

DmCG1453

CeVabd
DmCO52

KIF26A
KIF26B

26

L \ KIF19A
DmCGI913

KIF19B

Ceklp13

KIF25 KIF24

DmMod

N-8

: Bootstrap Value >= 30

of KIFs

M-kinesins

“

%

“I...............................I.
‘ S

0

i CeK11D9.1

DmCG3219

DmCG1453

KIF2C

KIF2C =MCAK

XKCI\/Il XKIF2 In Xenopus

[ T e

&

Tay n®
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

“-lllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII....

% .
.................................-‘




KIF2A
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Generation of kif2a’ mice

Construction

- HEE
Vector WW\I?
probe ><| PP+ ></
WT .
B 5.0kb
KO . .EE! . .
B 2.5kb B P+1B 1kb B
&
Southern Western
+/+ +/- +/+ -/-

116kD

2o 97kD

—KIF2A

2.5kb

Homma et al. Cell 114:229—.,2003



kif2a’ mice

kif2a’ mice died in the day without suckling milk.... _.
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Laminary defects in kif2a”
_Cortex_
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Migratory defects in kif2a’ brain
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Axon branching abnormality in kif2a’ cortex
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Abnormal axonal branching
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Abnormal arborization
in kif2a”’- hippocampal neuron




Jime-lapse Imaging
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KIF2A depolymerizes MT In vitro

AMP
cont. ATP PNP
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Tubulins are recovered from the supernatant in the presence
of ATP as a result of MT depolymerization by KIF2A .- -



Movement of individual MTs
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KIF2A function in growth cone




	�body forming molecular motor�How molecular motor works��２００６.１１.２７.�graduate school of medicine, the university of Tokyo�Nobutaka Hirokawa　
	スライド番号 2
	スライド番号 3
	The KIF3 motor transports N-cadherin and organizes the developing neuroepithelium              Teng et al. Nature Cell Biol. 7:474-, 2005
	A Schematic view of gene targeting
	Hypertrophy and invading tumor-like rosette phenotype of kap3 cKO mouse
	KAP3-deficient leads to malignant transformation of neuroepithelium
	Enlargement of the Neural Progenitor Pool in cKO Mouse Brain
	N-cadherin and beta-catenin levels are reduced from cell perphery in cKO brain
	Establishment of kap3fl/fl and �kap3-/- embryonic fibroblast cell lines 
	Impaired Ca2+-dependent cell adhesion in kap3-/- MEFs
	Reduced N-cadherin and Beta-catenin levels from cell periphery
	Diminished  arrival of newly synthesized N-cadherin to the plasma membrane
	Impaired plasma membrane targeting of N-cadheri, Beta-catenin , and p120 in KAP3-deficient Cells
	KIF3A/3B/KAP3 heterotrimer associated with N-cadherin complex
	Colocalization of KIF3/KAP3 with N-cadherin containing vesicles
	KAP3 and N-cadherin moving together in A431D cells
	KAP3 and N-cadherin moving together in A431D cells
	スライド番号 19
	Mechanism of  phenotype of cKO brain formation
	  KIF 4 and Activity Dependent�  Neuronal Survival
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	スライド番号 28
	スライド番号 29
	スライド番号 30
	スライド番号 31
	スライド番号 32
	スライド番号 33
	スライド番号 34
	スライド番号 35
	スライド番号 36
	スライド番号 37
	スライド番号 38
	スライド番号 39
	スライド番号 40
	スライド番号 41
	スライド番号 42
	All Family of KIFs
	KIF2A
	Generation of kif2a-/- mice
	kif2a-/- mice
	Laminary defects in kif2a-/- brain 
	Migratory defects in kif2a-/- brain
	Axon branching abnormality in kif2a-/- cortex 
	Abnormal axonal branching 
	Abnormal arborization �in kif2a-/-  hippocampal neuron
	Time-lapse Imaging
	KIF2A depolymerizes MT in vitro
	Movement of individual MTs
	KIF2A function in growth cone

