
 
 

Text S1 

Supplemental Materials and Methods  

Plasmids. ORFs encoding host proteins were selected from the Human ORFeome library (1) 

(Open biosystems) and recombined into pGLuc vector (for luciferase tagging) (2) by gateway 

technology (Invitrogen). ORFs encoding HCV proteins were amplified from described vectors 

(3) and recombined into pGLuc or pFLAG vectors. pFL-J6/JFH(p7-Rluc2A) (3), 

J6/H77NS2/JFH(NS2-IRES-nsGluc2AUbi)(4) and  J6/H77NS2/JFH (5) were a gift from Dr. 

Rice. Point mutations were introduced by the QuikChange kit (Stratagene). Plasmid encoding the 

HCV JC1 genome was previously described (6). A truncated cytoplasmic NS2 (NS2 92-216 aa) 

was cloned from J6/JFH and ligated into Pgex-4T1 plasmid (Addgene) for fusion of a C-terminal 

GST tag.  

 

Antibodies. Rabbit anti-Alix, rabbit anti-HRS, mouse anti-ubiquitin (P4D1), mouse anti-GST 

(B-14), and normal mouse and rabbit IgG were from Santa Cruz Biotechnology. Rabbit anti-

CHMP1A, rabbit anti-CHMP4B, rabbit anti-VPS4A or VPS4B, mouse anti-calnexin (anti-

CANX) and mouse anti-actin antibodies were from Sigma. Rabbit anti-HRS antibodies for IP 

(A300-989A) were from Bethyl. Mouse anti-core (C7-50) antibodies were from Abcam and 

mouse anti-core (6G7, Ascites) from Virostat. Mouse anti-ubiquitin antibodies (Lys63-Specific) 

were from Millipore. Rabbit anti-GLuc antibodies were from NEB BioLabs. Rabbit anti-NS2 

antibodies were a gift from Dr. Lindenbach. Mouse anti-NS2(6H6) and mouse anti-NS5A 

antibodies were a gift from Dr. Rice. Anti-rabbit Alexa Fluor 488 and goat anti-mouse Alexa 

Fluor 594 antibodies were from Invitrogen.  

 

RNAi. MISSION Lentiviral Transduction Particles targeting HRS (TRCN 609 and 897) were 

from Sigma. On-TARGETplus SMARTpools targeting HRS (LQ-008170-00-0002, J-004233-05, 

J-004233-06, J-004233-07, and J-004233-08), Alix (J-004233-09, J-004233-10, J-004233-11, J-

004233-12), and a non-targeting control (D-001810-10-05) were from Dharmacon. siRNAs 

targeting CHMP1A (S10142), CHMP4B (S43362), VPS4A (20167), VPS4B (15440), and a non-

targeting control (4390843) were from Life Technologies.  

 

Primers sequence.  

1. HRS A266Q/A268Q-FWD: 

AGGAGGAGGAGCTGCAGCTGCAGCTGCAGCTGTCACAGTCAGAGGCGGA 

2. HRS L269A/S270A -FWD: 

TGCAGCTGGCCCTGGCGGCGGCACAGTCAGAGGCGGAGGA 

3. NS2 K27E-FWD: 

CTTTACTCTCACCCCCGGGTATGAGACCCTTCTCAGCCGGTTTTTG 

4. NS2 K172E-FWD: TCATCTTCAGTCCGATGGAGGAGAAAGTCATTGTCTGGGGAGC 

5. NS2 K173E-FWD: TCTTCAGTCCGATGGAGAAGGAAGTCATTGTCTGGGGAGCGGA 

6. NS2 K212E (for the GLuc-NS2 plasmid)-FWD: 

CAGCTGATGGCTATACCTCCGAGGGGTGGAGTCTTCTCTAATA 

7. NS2 K212E (for the Bicistronic H77NS2/JFH plasmid)-FWD: 

CAGCTGATGGCTATACCTCCGAGGGGTGGAGTCTTC 

8. NS2 (92-216 aa)-GST-FWD: GTTCCGCGTGGATCC CCTAAAAGGTGCTTTGACGC 

9. NS2 (92-216 aa)-GST-REV: GCAGATCGTCAGTCAGAGAAGACTCCACCCCTTGG 



 
 

Co-immunoprecipitations.  

Membranes were prepared from ∼20×10
6
 Huh-7.5 cells transfected with HCV J6/JFH  or 

J6/H77NS2/JFH (5) 3 days posttransfection, as we have previously described (7). Briefly, cells 

were collected by trypsinization, washed once with PBS and incubated with 1 mM dithiobis-

succinimidyl-propionate (DSP) cross-linker (Pierce) solution to allow covalent binding of the 

already bound interacting proteins. Samples were incubated for 2 hr on ice. Tris (pH 7.5) was 

added up to 200 mM to quench unreacted DSP. Cells were washed once with PBS, resuspended 

in HME buffer (20 mM HEPES [pH 7.4], 1 mM EDTA, 2 mM MgCl2), supplemented with 

phenylmethylsulfonyl fluoride to a final concentration of 1 mM and a protease inhibitors cocktail 

(Sigma). Cells were lysed by two cycles of freeze-thaw in dry ice-ethanol and then passaged 

through a 27.5-gauge needle 10 times. Nuclei were removed by centrifugation at 250×g for 10 

min, and the postnuclear supernatant was subjected to ultracentrifugation at 100,000×g for 30 

min to obtain the membrane preparation. All steps were done at 4 °C. Membrane pellets were 

resuspended in 100 µl HME buffer (20 mM NaHEpes (pH 7.4), 1 mM EDTA (pH 8), 2 mM 

MgCl2). TDB buffer (2.5% Triton X-100, 25 mM triethanolamine-Cl [pH 8.6], 20 mM NaCl, 5 

mM EDTA, 0.2% NaN3) was added for a final volume of 1 ml. Samples were incubated 

overnight with either anti-HRS antibodies, anti-NS2, anti-NS5A antibodies or IgG controls, and 

protein G magnetic beads (Dynabeads, Life Technologies). Following extensive washes of 

beads, bound proteins were eluted by adding SDS sample buffer and heating for 10 min. 

Immunoprecipitates were analyzed by Western blotting. Experiments were conducted twice. 

 

Detection of ubiquitination by IP (8). GLuc-NS2 or HCV (Jc1) transfected cells and control 

cells were treated for 3 hr with 10 µM MG-132 24hr or 72hr posttransfection, respectively. Cells 

were then lysed in 8 M Urea, 20 mM Tris/pH7.5, 135 mM NaCl, 1% Triton X-100, 10% 

glycerol, 1.5 mM MgCl2, 5mM EDTA, and 15mM N-ethylmalemide for 30 min at RT. Lysates 

were diluted to 4 M Urea in IP buffer and spun (14,000 RPM, 10 min). Clarified supernatants 

were precleared with 100 µL Protein A/G Dynabeads for 1hr followed by overnight incubation 

with anti-GLuc, anti-NS2 or IgG antibodies. Antibodies were captured with 100 µL beads for 30 

min at RT. Beads were extensively washed with buffer and resuspended in 80 µL Catch and 

Release denaturing elution buffer (MILLIPORE). Immunoprecipitates were eluted by heating 

and analyzed by Western blotting.  

 

 

 

 

 

 

 

 

 

 

 

http://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002845#ppat.1002845-Lindenbach1
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