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JIP-1 COOH-term residues are
required for binding to KLC TPR
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Kinesin

Kinesin

JIP-1

Dominant negative kinesin light chain: no interaction with KHC

JIP-1
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Mislocalization of endogenous JIP-1

Negative
control
TPR of PP5
does not
recognize
JIP-1

Untransfected cells

Immunofluorescenza anti-Ha Immunofluorescenza anti-JIP-1

Transfected cells

JIP-1 in tip of
neurites

JIP-1 does not localize
to the tip of neurites
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KLC-176

anti-HA anti-JIP-1

competition

Kinesin dominant negative induces mislocalization of JIP-2 and JIP-3 as well

(A and B) CAD cells were transiently transfected with plasmids encoding the HA-tagged KLC
TPRs together with Flagtagged JIP-2 (A) or Flagtagged JIP-3 (B). After differentiation, the
expressed proteins were detected by indirect immunofluorescence microscopy using a mAb
to the HA tag (left) and a polyclonal antibody to the Flag tag (right). Arrowheads denote tips of
transfected cells; arrows denote tips of untransfected cells.
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Kinesin associates with proteins assembled on the JIP scaffold

High speed supernatant fraction from rat
brain used for IP with mAb to KHC

Kinesin dominant negative induces
mislocalization of DLK

DLK

DLK
JIP-1

Ap
oE

R
2

vesicle

JIP1 is a linker between kinesin-1 and certain
vesicle membrane proteins, such as
Alzheimer’s APP protein and a reelin receptor
ApoER2

Kinesin associates with proteins assembled on the JIP scaffold and with ApoER2 (transmembrane
receptor for Reelin), thus with vesicles.

Co-IP of the
transmembrane receptor

for Reelin
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(B) Rat brain high speed supernatant was subjected to an MT binding assay in the presence of Triton X-100
by adding ATP, AMPPNP (non hydrolysable ATP), and/or MTs as indicated. MTs and bound proteins were
sedimented through a sucrose cushion, and the presence of the indicated proteins in the MT pellets was
detected by immunoblotting.

Kinesin associates with proteins assembled on the JIP scaffold and with microtubules

Model for the transport of cargo by kinesins. JIP proteins form a scaffold, on which cytoplasmic
as well as plasma membrane proteins are assembled. The entire complex is transported down an
axonal process by conventional kinesin. Note that the JIP proteins are known to form
homodimers and heterodimers, although only one polypeptide is drawn for clarity. Similarly,
LIN-2, -7, and -10 form a scaffold, on which cytoplasmic and transmembrane proteins
assemble. The entire complex is transported down a dendritic process by the kinesin
superfamily member KIF17.

Together results suggest that
JIP scaffolding complex, which
include DLK, is preassembled
before being transportated by
kinesin, rather than formed by
diffusion of its individual
components at the site of action
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Without cargoes, kinesins are
running along microtubules?

Co-operative or competitive
transport of different cargoes?

Signal for cargoes to detach?

Signal Transduction Pathways May Regulate the Activity of Their Motors?

In the absence of cargo, Kinesin-1 is thought to be
inactive as a result of a folded conformation that enables
autoinhibition of the N-terminal motor domain by C-
terminal tail domains. Autoinhibition leads to a simple
prediction for how Kinesin-1 is activated: cargo binding
to the Kinesin-1 tail frees the motor domains for ATP-
driven motility. Alternatively, cargo binding may not be
suffi cient to activate Kinesin-1, and subsequent events
may be required.
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Binding of the JIP1 cargo protein is not sufficient to activate Kinesin-1

Prepolymerized taxol-stabilized MTs
were added (+) or not added (－)
to the indicated lysates with either ATP
(T) or AMPPNP (N). After sedimentation,
the MT pellets were immunoblotted with
antibodies to the Flag (top) or myc and
HA tags (bottom).

Myc-KHC expressed alone is not autoinhibited and can be cosedimented with MTs in the presence of
5’-adenylylimidodiphosphate (AMPPNP), a nonhydrolyzable analogue of ATP

Coexpression of myc-KHC +
HA-KLC recreates the
autoinhibited Kinesin-1
holoenzyme

These results suggest that an additional event is required to activate Kinesin-1.
As the complete autoinhibition of Kinesin-1 requires both the KHC inhibitory tail and the
KLC subunit, the hypothesis is  that the autoinhibitory effects of both of these regions
must be relieved for activation.
To identify potential cargoes and/or regulators of the KHC tail, a two-hybrid screen of a
human brain library using the stalk/tail regions of rat KHC (750–955) as a bait, has
been performed.

27 of the positive clones contained sequences encoding either FEZ1 and FEZ2
(Fasciculation and elongation protein)



bcma_03

Materiale per uso didattico 10

FEZ1 and JIP1 cooperate to activate Kinesin-1 in vitro.

(D) Myc-KHC + 3xmCit-KLC lysates were mixed
with lysates of mock-transfected cells (left) or cells
expressing Flag-JIP1 and
FEZ1-hsv (right). Representative motile events
along Cy5-labeled MTs are shown in the
kymographs (13 frames; 100-ms intervals). Bar, 1.0
µm.

FEZ1 and JIP1 cooperate to activate Kinesin-1 in live cells.

COS cells expressing KHC-
mCit were transiently
permeabilized with
streptolysin O and washed,
and then AMPPNP was
added. When expressed
alone, KHC-mCit is active
and becomes locked on the
MTs.
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Co-operative or competitive
transport of different cargoes?

JIP1 JIP3
Kidins220/ARMS

PAT1

Knockdown of JIP1 abrogates JIP3 transport and vice versa.
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Drosophila genetic screen for factors that control kinesin-JIP linkage during
axonal transport

Drosophila homologs

DLK MAPKKK

MAPKK

MAPK

(Wallenda)

(Hemipterous)

(Basket)

Wnd

Hep

Bsk

APLIP1


