
RTLAQ

ATAAQ

RLLTE

RLLTA

RLLTK

RLLAQ

RLLAA

RLLAK

KAHRP Hyp1 STEVOR

0

50

100

PvPMV activity 

%
 a

ct
iv

ity

ns

KAHRP Nluc mDH FL

EXP2  Nluc     Merge      DIC EXP2  Nluc     Merge      DIC

RLLAQ

RLLAK

RTLAQ

RTLAK

STEV Nluc mDH FL

(4)

(5)

(7)

(8)

(9)

HA  Nluc     Merge      DIC

(6)

HA  Nluc     Merge      DIC

0

20

40

60

80

100

%
 F

lu
or

es
ce

nc
e 

in
 p

ar
as

ite

**** ****

WT K WT K

KAHRP STEVOR

RLLTE

RLLTK

Hyp1 Nluc mDH FL

EXP2  Nluc Merge    DIC

  HA        Nluc    Merge      DIC

(1)

(2)

(3)

A

B

C

α-FLAG (ms)

KAHRP STEVOR

WT    K   WT    K

α-Nluc (Rb)

α-PTEX150 

Neg

50kDa-

75kDa-
100kDa-

50kDa-

75kDa-
100kDa-

150kDa-

***

***

***

***

3      4      5      6      7

D

(4)

37kDa-

50kDa-

75kDa-

100kDa-

50kDa-

75kDa-

100kDa-

150kDa-

Hyp1

WT    K

Lanes     1       2

***

*

***

*

<<



50kDa-

75kDa-

α-FLAG 

α-GAPDH (Soluble)

α-HSP101(Peripheral)

α-EXP2 (Integral)

100kDa-
37kDa-

37kDa-

Tris
 Sn

Carb
 Sn

TX-100 Sn
Inso

luble 
Tris

 Sn
Carb

 Sn
TX-100 Sn
Inso

luble 

Tris
 Sn

Carb
 Sn

TX-100 Sn
Inso

luble 

Tris
 Sn

Carb
 Sn

TX-100 Sn
Inso

luble 

Hyp1-Nluc-mDH-FL
WT (RLLTE)#

Hyp1-Nluc-mDH-FL
 (RLLTK)

KAHRP-Nluc-mDH-FL
WT (RLLTE)

KAHRP-Nluc-mDH-FL
 (RLLTK)

STEVOR-Nluc-mDH-FL
WT (RLLTE)

STEVOR-Nluc-mDH-FL
 (RLLTK)

1       2      3      4        5       6      7     8                9     10    11    12      13    14    15   16          17      18    19    20         21     22    23   24 Lane 

***
***

A

STEV Nluc mDH FLKAHRP Nluc mDH FL

Full-length (58.8 kDa)

PEXEL-cleaved (52.3 kDa)

***
**
*

***

Miscleaved (??)

Full-length (58.4 kDa)

PEXEL-cleaved (52.2 kDa)

***
**
*

Miscleaved (??)

Hyp1 Nluc mDH FL

Full-length (59.9 kDa)

PEXEL-cleaved (52.5 kDa)

***
**
*

Miscleaved (??)

B

Tris
 Sn

Carb
 Sn

TX-100 Sn
Inso

luble 
Tris

 Sn
Carb

 Sn
TX-100 Sn
Inso

luble 

*
**



A

HA   Nluc       Merge         DIC

Nluc mDH FL

RLLAQ

STEVOR 3aa

STEVOR 49aa

Nluc mDH FL

STEVOR 13aa Nluc mDH FL

Nuc mDH FL

RTLAQ

KAHRP 3aa

KAHRP  49aa

Nluc mDH FL

KAHRP 13aa Nluc mDH FL

HA   Nluc       Merge         DIC

(1)

(2)

(3)

(4)

(5)

(6)Hyp1 3aa Nluc mDH FL

Hyp1 13aa Nluc mDH FL

Hyp1 Nluc mDH

RLLTE

FLHyp1 51aa

EXP2    Nluc       Merge      DIC

EXP2    Nluc       Merge      DIC

EXP2    Nluc       Merge      DIC

FLAG    ERC       Merge         DIC

HA   Nluc       Merge         DIC

(4)

(5)

(6)

(7)

(1)

(2)

(3)

B

0

20

40

60

80

100

%
 E

xp
or

te
d

51aa 13aa 3aa 49aa 13aa 3aa 49aa 13aa 3aa

KAHRPHyp1

Spacer length

STEVOR

C



A B

C D

150kDa-
250kDa-

100kDa-
150kDa-

25kDa-

37kDa-

50kDa-

Input (1%) Elution (80%)

 -       3    13    51  -        3   13    51 Hyp1

α-HA (HSP101)

α-FLAG

α-PTEX150

α-GAPDH

α-EXP2

1       2     3      4       5      6      7       8Lane

+WR / IP: α-HA

50kDa-

75kDa-

37kDa-

100kDa-
α-HA (HSP101)

α-FLAG

α-GAPDH

Input (2%)
 -     3    13    51 Hyp1

Elution (100%)
 -      3     13    51 

1       2       3       4           5      6      7      8Lane

+WR / IP: α-Nluc (IgG)

IP: α-Nluc (IgG)

51aa 13aa 3aa
0

20

40

60

80

100

%
 H

SP
10

1 
IP

w
ith

 C
ar

go

IP: α-HA

51aa 13aa 3aa
0

20

40

60

80

100

%
 C

ar
go

 IP
w

ith
 H

SP
10

1

Hyp1 Hyp1



Hyp1 13aa.Glu

Hyp1 13aa.Ser

Hyp1 ∆NT13aa

* 

* 

PMV site NlucHyp1 Spacer

Hyp1(51aa)

RLLTE

Nluc mDHFR FL

Hyp1 51aa
Hyp1 13aa
Hyp1 ∆NT13aa
Hyp1 13aa.Ser
Hyp1 13aa.Glu
Hyp1 3aa

Nluc mDHFR FL

Nluc mDHFR FL

Nluc mDHFR FL

A

B

∆NT13
aa

13
aa

13
aa

.Ser

13
aa

.G
lu 3a

a
0

20

40

60

80

100

%
 E

xp
or

te
d

C

∆NT13
aa

13
aa

13
aa

.Ser

13
aa

.G
lu  3a

a
0

20

40

60

80

100

120

%
 N

lu
c 

si
gn

al

Retained

Secreted

Exportednsns

nsnsns
D

Hyp1 13aa

Nluc mDHFR FL

EXP2    Nluc       Merge      DIC



Folded NLuc domain

PTEX150

Exp2

Hsp101-NBD2

Hsp101-NBD1

Hsp101-Nt

cytosol

PVM

A) B)

Hsp101-NBD1
entry pore

Top view

engaged 
residues

~6aa engaged

Folded NLuc domain

Hsp101-NBD2
helical engagement site

Hsp101-NBD1
entry site

Hsp101 AAA  -ATPase channel+

~7-15aa in NBD1 cavity

Unfolding 
force

Paul.Gilson
Fig 6


