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NL4-3 MA-CA miniSOG
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MS2SL Gag
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mCherry-NLS MS2

(pMS2-mCherry) Hela
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MS2SL RNA
Gag RNA
( ) mCherry-NLS MS2
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Novel function of SAMHD1
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HIV-1

Chutiwitoonchai Nopporn

Gag

HIV-1 Vpr Gag p6
p6 Vpr HIV-1 Endosomal sorting
complex required for transport (ESCRT) Tsgl01 Alix p6
Vpr Gag ESCRT
Vpr Gag ESCRT GST
pull down Gag TSG101 Alix Vpr Gag
TSG101 Alix Vpr
Gag Tsgl01
Gag Tsgl01 Vpr
Vpr Gagp6 ELISA binding
9600
A. p6  ESCRT
HIV-1 Gag p6 Vpr p
”Late (L) domain”
Endosomal sorting complex Gag
required for transport (ESCRT) Gag

L domain PTAP
ESCORT

Tsgl101

PTAP
Tsgl101
L domain
ESCORT
Alix

YPXnL
Alix (AIP1)
Tsgl101 ESCRT III complex

HIV-1 Vpr  pb6

Vpr  Gag

Vpr
Alix

P6  TsglOl

po

Vpr  p6-ESCRT

p6  ESCRT
Gag

Vpr Gag

Vpr TSG101 Alix

Gag

p6
ESCRT

Vpr

B.
1) Glutatione S Transferase (GST) pull down

GST Gag (GST-Gag)
His Gag (His-Gag) Flag Tsgl01
(Flag-Tsg101)/pCAGGS Flag
Alix (Flag-Alix)/pCAGGS
HeLa Flag
Flag-Tsgl01 Flag-Alix
GST pull-down
PTAP Flag
Vpr(Flag-Vpr)/pCAGGS HeLa
Flag
Flag-Vpr
2) Gag, Tsgl101 Vpr
HA-Gag/pCAGGS
Flag-Tsg101/pCAGGS
HA-Vpr/pCAGGS HeLa
—Gag —Tsgl01
ELISA binding
GST-Vpr
His-Tsg101 ELISA




binding assay PTAP

Gag TsglO1

C.

(1) Gag TSG101 Alix
Vpr

HA-Gag

ESCRT

Flag-Alix
GST-Gag

Flag-Tsg101

GST pull-down

Gag Alix Tsgl01
1AB
Vpr
Vpr

Vpr  Gag
TSG101 Gag  Alix Vpr

1A-C Vpr
Vpr  Gag TSG101
Vpr
D

(2) Gag, Tsg101 Vpr
HA-Gag/pCAGGS

Flag-Tsg101/pCAGGS HeLa
Gag Tsgl01
2
Gag Tsgl01
Gag TsglO1 Vpr
Gag
Alix
(3) Vpr Gag p6
HIV-1 Gag TsglO1
ELISA binding 96
GST GST-Gag
His-Tsgl01 HRP -
Tsgl01 450nm
GST-Gag
His-Tsg101
Tsgl01l  PTAP
Gag  TsglO1
PTAP
PTAP
GST-Gag  His-Tsgl01

Gag TsglO1

9600 Core Library

D
(J Virol 2003. 77(17);9173; J Virol
2003. 77(11);6507; PNAS 2011. 108(37);E689)

TSG101 Gag trafficking  viral
budding
TSG101 Gag
Vpr  Gag Tsgl01
HIV-1 Vpr  Gag
Gag TsglO1 Gag Alix
Vpr
Vpr  Gag
ESCRT
E
(D) Gag Tsgl01 Alix Vpr
2 Vpr
Vpr
2 Gag
Tsgl01
Gag Tsgl01
Vpr

Alix
(3 Vpr Gag p6
ELISA binding
9600

F.

G

1

1) Murakami T, Aida Y. Visualizing 1 Vpr-induced
G2 arrest and apoptosis. PloS ONE, 9, 1:
€86840, 2014.

1) Aida Y: Nuclear Import process as potential
antiviral target for AIDS. 25" Workshop on
Retroviral Pathogenesis. 2013 8  7-10 -
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Vpr

. 61
. 2013 11  10-12
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3) : HIV-1 Vpr
G2 HIP1 .
61 .2013 11
10-12 ( - )
4) _
R Vpr
PRMTS/7 .
27 2013
11 20-22 ( - )
5) > Vpr 2
HIP1
27
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2013 12 16 ()

7) Murakami T, Aida Y: Time-Lapse Imaging of
Vpr-Induced Apoptosis at the G1 and M Phases

after G2 Arrest. 2014 Palm Springs Symposium on
HIV/AIDS. 2014 3 6-8 ( - ) Palm Springs,
U.S.A.

Figure 1. Vpr inhibited Gag-TSG101 binding.
(A) Purified GST-Gag beads, Flag-TSG101 and
Flag-Vpr were co-incubated, pulled-down and
washed before Western blotting. PTAP peptide
was used as positive control. (B) Purified
HA-Gag beads, Flag-AIP1 and Flag-Vpr were

co-incubated, pulled-down and Western blotted.

(C) Purified GST-Gag was co-incubated with
Flag-TSG101/Flag-Vpr or pre-incubated with
Flag-Vpr  before adding Flag-TSG101.

GST-Gag was pulled-down and Western blotted.

(D) Purified GST-Gag and Flag-TSG101 were
co-incubated with total cell lysate from
Vpr-transfected cells before pulled-down and
Western blotted.
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Figure 2. Vpr rescued TSG101 induces Gag aggregation at nuclear envelop. (A) HelLa cells were
transfected with Gag or TSG101, stained with aGag/Alexa594 or aTSG101/Alexa488. (B) HeLa cells

were co-transfected with Gag and TSG101. (C) HeLa cells were co-transfected with Gag, TSG101 and
Vpr. (D) HeLa cell were co-transfected with Gag and AIP1.
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HIV-2 SIV Gag-AUG
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Psi NC
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enhances HIV-1 gag processing at the plasma
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HIV Gag

( )
Gag
Gag HIV
Gag 1)
(CA) 2) Cyp A binding loop/alternative Cyp
A binding loop 3) oligo-Arg
stapling
S6 | Ac-HN-DLNTMLNTVGGHQAAGC-CONH,
Gag S7 | Ac-HN-GHQAAMQMLKETINEGC-CONH;
(CA) S8 Ac-HN-ETINEEAAEWDRLHPGC-CONH,
HIV-1 S9 | Ac-HN-DRLHPVHAGPIAPGQGC-CONH;
CA HIV-1 S10 |  Ac-HN-IAPGQMREPRGSDIAGC-CONH,
S11 |  Ac-HN-GSDIAGTTSTLQEQIGC-CONH;
Gag S12 | Ac-HN-LQEQIGWMTHNPPIPGC-CONH
S13 Ac-HN-NPPIPVGEIY KRWIIGC-CONH,
S14 |  Ac-HN-KRWIILGLNKIVRMY GC-CONH,
B S15 Ac-HN-IVRMY SPTSILDIRQGC-CONH,
1) CA S16 | Ac-HN-LDIRQGPKEPFRDYVGC-CONH;
231 CA N S17 | Ac-HN-FRDYVDRFYKTLRAEGC-CONH,
15 Sample 1~Sample 23 S18 | Ac-HN-TLRAEQASQEVKNWMGC-CONH,
CA S19 | Ac-HN-VKNWMTETLLVQNANGC-CONH;
(1 S20 | Ac-HN-VQNANPDSKTILKALGC-CONH,
S S21 | Ac-HN-ILKALGPGATLEEMMGC-CONH;
S22 | Ac-HN-LEEMMTASQGVGGPGGC-CONH;
Gly octarArg 2-iodoacetamide reaction 3 Ac-HN-VGGPGHKARVL GC-CONH,

point Cys ( 1)
1.CA
Sequence
S1 H2N-PIVONLQGQMVHQAIGC-CONH,

Ac-HN-VHQAISPRTLNAWVKGC-CONH,

Ac-HN-NAWVKVVEEKAFSPEGC-CONH;

Ac-HN-AFSPEVIPMFSALSEGC-CONH,

@1LIBIK

Ac-HN-SALSEGATPQDLNTMGC-CONH;

231

N-term |

CARVIRYE (2315%%) | c-torm
15
[ s1] }oc G (FYv) RR—H—
C (ARTAY): [EEBESIO KGR
1" 25
s2 |-Gc
A—R=SuT8E ...
(5%%) #' s Pec
1.CA




CA Fmoc
NovaSyn® TGR resin

(novabiochem ) C

TFA
HPLC
ESI-TOF MS
2

Coupling
Fmoc-AA-OH
HOBt-H,0, DIPCI, DMF
o acetylation
Q) HzN_’é’no acetic anhydride
NovaSyn TGR resin pyridine
DMF

Fmoc cleavage
20% PPD/DMF

cleavage from resin

H Qn p H 2
ne—N— protected peptive | -¢-N—AQ) ——— " > nc-N-|  pepuae | -Eonmy
TFA

m-cresol

thioanisole, TIS

Hy0, EOT
2.CA
CA
octa-Arg
(Sample 1L~23L) octa-Arg N
CA C
Cys
(ligation)
CA
C Cys
2-iodoacetamide
MR EAERTFR

o]
ligation S\)K-
ta-Ar
. ‘

CA peptides [Gly-Cys-NH,
MRIREBERTF F

arra—RFFR

rSH [e}
Ac{CA peptides | Gly-Cys-NH, * '\)LNH2

[o]

" s
cappin NH.
Lapping AcGIy-Cyrs-NHQ ‘

IV FA-WRTFF

3. CA

(Sample 1C~23C)
(capping) ( 3)
2) Cyp A binding loop/alternative Cyp A binding
loop
S9,S10  CypA binding loop

S9, S10

..... CypA binding loop

N A
Q i AN
// . :
'\Sample 91— N—5v7
5y S .
(Y TS &
¢ CypA binding S10
( loop
e
N-term C-term
HPVHAGPIAPGQMREPR

} -
‘1 >
-
oS
4‘57
CypA binding loop (linear)
sequence: Ac-NH-HPVHAGPIAPGQMREPRGC(CH,COR;)-CONH,

CypA binding loop (S-S cyclic)
sequence: Ac-NH-CHPVHAGPIAPGQMREPRGC(CH,CORg)-CONH,

CypA binding loop (S-CO cyclic)
sequence:CICH,CO-NH-HPVHAGPIAPGQMREPRGC(CH,CONH,)-CONH,

4. Cyp A binding loop/alternative Cyp A
binding loop

3)
stapling

stapling
(staple peptide)

CA



HIV

Design of Staple Peptides

\/Lr\

€

Peptide

Saquence

OF-1
oF-2
OF-3
o4
OF-E
OP-&
oF-7

oAllglLQQLLFIHFRIG

EglIRgLQQLLFIHFRIG
EAgIRIpQOLLFIHFRIG
EAIgRILoQLLFIHFRIG
EAllgILQoLLFIHFRIG

EAIIRoLQCQolFIHFRIG
EAIIRIoQQLoFIHFRIG

2
2
(G
CD
X=C, 0
t 4 ( )
a-helix peptide
Feptide Seguence
CP-1  cAllelLQQLLFIHFRIG
CP-2  EclIReLQQLLFIHFRIG
CP-2  EAc/RIcQQLLFIHFRIG
CP-4  EAIcRILeQLLFIHFRIG
CP-8  EAllelLQclLFIHFRIG
CP& EAIIReLQQeLFIHFRIG
CP-T  EAIIRIcQQLeFIHFRIG
5.
C
1) CA
CA
CA

IL-23L  ESI-TOF MS

2

2. CA 1L-23L
ESI-TOF MS
calcd. for yield
(V] found %
1L 3140.77 3141.84 57
2L 3226.86 3226.87 13
3L 3239.78 3239.99 34
4L 3131.68 3132.78 51
SL 3041.60 3041.65 64
6L 3048.63 3048.59 20
7L 3207.70 3207.65 82
8L 3316.73 3316.81 51
9L 3071.72 3071.69 85
10L 3104.70 3104.74 81
11L 3027.63 3027.64 62
121 3267.77 3269.01 74
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