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Supplemental Figure 1. Recombinant His and GST-tagged proteins.

(A) Table shows recombinant proteins and expression plasmids used in this study. (B) Each
His-tagged protein was purified as described in Supplemental Methods, and 1 pg was
separated on SDS-PAGE and stained with Coomassie Bryant Blue (CBB). (C) Each GST-
tagged protein was purified as described in Supplemental Methods, and 1 pg was separated
on SDS-PAGE and stained with CBB. (D) Steady state ATPase activity of recombinant

His-tagged Hsc70 was measured as described in Supplemental Methods.
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(K)VEIIANDQGNR(T) 26 36 3
(R)TTPSYVAFTDTER(L) 37 49 1
(KNQVAMNPTNTVFDAK(R) 57 71 3
(R)RFDDAVVQSDMK(H) 77 88 5
(R)FDDAVVQSDMK(H) 78 88 2
(K)HWPFMVVNDAGRPK(V) 89 102 2
(K)VQVEYKGETK(S) 103 112 1
(K)VQVEYK(G) 103 108 1
(K)SFYPEEVSSMVLTK(M) 13 126 3
(K)MKEIAEAYLGK(T) 127 137 3
(K)EIAEAYLGK(T) 129 137 1
(K)TVTNAVVTVPAYFNDSQR(Q) 138 155 3
(K)DAGTIAGLNVLR() 160 171 3
(R)INEPTAAAIAYGLDK(K) 172 187 3
(R)INEPTAAAIAYGLDKK(V) 172 188 4
(K)STAGDTHLGGEDFDNR(M) 221 236 3
(RIMVNHFIAEFK(R) 237 246 4
(R)ARFEELNADLFR(G) 300 31 3
(RIFEELNADLFR(G) 302 31 1
(R)GTLDPVEK(A) 312 319 2
(K)SQIHDIVLVGGSTR(l) 320 342 3
(K)LLQDFFNGK(E) 349 357 1
(K)SINPDEAVAYGAAVQAAILSGDK(S) 362 384 2
(K)QTQTFTTYSDNQPGVLIQVYEGER(A) 424 447 2
(RLSKEDIER(M) 510 517 1
(RIMVQEAEK(Y) 518 524 1
(K)NSLESYAFNMK(A) 540 550 2
(KILYQSAGGMPGGMPGGFPGGGAPPSGGASSGPTIEEVD(-) 610 646 1

Supplemental Figure 2. Identification of Hsc70 by mass spectrometry.

The 70-kDa band isolated from RRL by CBag affinity was excised from a silver stained gel
and subjected to trypsinization and mass spectrometry analysis as described in
Supplemental Methods. (A) Shown are regions of Hsc70 identified as trypsin fragments (in

blue). (B) Unique sequences of 64 peptides identified by mass spectrometry analysis.
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Supplemental Figure 3. CBag increases apparent 77/, of newly synthesized CFTR.

(A) Aliquots of degradation reactions were analyzed by SDS-PAGE. The fraction full-
length CFTR remaining at each time point in the presence of indicated CBag concentration
was determined by quantitating full-length CFTR band intensities using a phosphoimager
(mean £ s.e.m., n = 3 to 7). (B) The graph shows the relationship between CBag
concentration and apparent 7', of full-length CFTR. Ty, is increased from 25 min to 116
min by 20 uM CBag. Note, however, that disappearance of full length CFTR band, which
is typically reported in the literature, could reflect either conversion to ubiquitinated

species, proteolytic cleavage, or both.
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Supplemental Figure 4. Apparent ICs, values of CBag and E157A/K161A mutant CBag.

Data show the fraction of CFTR degradation (i.e. conversion into TCA-soluble peptides)
that was inhibited by addition of wild-type CBag (A) or E157A/K161A CBag (B)
calculated as described in Supplemental Methods. Line plotted shows least-squares fit to

the equation / = C/(ICso + C) where [ is the inhibition fraction (/ = 1- % TCA sol cgag / %
TCA sol; % TCA sol: control reaction without CBag; % TCA sol cgag: reaction with CBag),
C is the concentration of CBag (uM), and ICs is the concentration that yields 50%
inhibition in degradation. EI57A/K161A CBag is >5 times less potent at inhibiting CFTR

degradation than wild-type CBag.
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Supplemental Figure 5. Effect of CBag onAF508 CFTR.

(A) Wild-type and AF508 CFTR were synthesized without CBag and subjected to in vitro
degradation without CBag. Data shows mean £s.e.m. (n = 3). (B) AF508 CFTR was
synthesized with or without CBag and subjected to in vitro degradation without CBag.

Result shows average of two independent experiments.
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Supplemental Figure 6. Validation of CFTR ubiquitination.

Microsomes from translation reactions programmed with CFTR transcript (CFTT) or Mock

transcript (Mock) were subjected to in vitro degradation with or without 100 uM MG132 as

indicated. At T=1h, aliquots were immunoprecipitated with anti-(mono-/poly-) ubiquitin

antibody (FK2) or non immune sera (NIS) and analyzed by SDS-PAGE and

phosphorimaging. Size of full length CFTR is indicated by asterisk. Results verify that

essentially all ubiquitinated radiolabled protein is derived from CFTR translation products.
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Supplemental Figure 7. CBag does not inhibit Hsc70-CHIP interaction in vitro.

Recombinant GST-Hsc70, His-CHIP, and/or His-CBag (4 uM) were incubated, and GST-

Hsc70 was pull-downed with glutathione-uniflow resin. Bound proteins were eluted in 25
mM Tris-HCL, pH 7.5, 1 M NaCl, | mM B-mercaptoethanol, separated on SDS-PAGE, and

subjected to immunoblotting with anti-CHIP or anti-CBag antisera.
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Supplemental Figure 8. Effects of CBag overexpression on CFTR maturation in HEK293

cells.

(A, B) Metabolic pulse-chase labeling experiments (30 min starvation, 15 min labeling, and
0 to 120 min chase) of wild-type and AF508 CFTR in HEK293 cells shown in Fig. 7C and
D were quantified by phosphorimaging and normalized relative to the amount of band B at
t = 0 min for each condition. Values are presented as mean + s.e.m. (n = 3) for wild-type
(A) and AF508 CFTR (B). (C) Effect of CBag overexpression on CFTR synthesis in
HEK?293 cells. Band B at t = 0 min (as in Fig 7 C and D) was quantified by
phosphorimaging and normalized relative to the amount of band B in wild-type CFTR

without CBag. Values are presented as mean £ s.e.m. (n = 4).
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Supplemental Figure 9. Chaperone levels in HEK293 cells transfected with CBag or Bag-

1.

Immunoblot of Hsp90p, BiP, Hsp/c70, and Hdj-2 whole cell lysate (25 pg) from transfected

cells. Asterisk in BiP denotes a background band.
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SUPPLEMENTAL METHODS
His and GST-tag Protein Expression and Purification

Recombinant proteins were expressed in E. coli BL21(DE3) transfected with
appropriate plasmids (Supplemental Fig. 1A) by induction with 0.3 mM isopropyl B-D-1-
thiogalactopyranoside (at Agyo = 0.6) and incubation for 6 hours at 24 °C. His-tagged
proteins were purified by TALON metal affinity or glutathione-uniflow resin (BD
Biosciences, San Jose, CA) according to manufacturer's instruction followed by
concentration on Centricon 10 kDa or 30 kDa cutoff (Millipore, Billerica, MA) with buffer
replacement (protein storage buffer; 50 mM HEPES-NaOH, pH 7.5, 100 mM NaCl, and 1
mM DTT), flash frozen, and stored at —80 °C. Hdj-2 was purified and stored in the
presence of 500 mM NacCl to prevent aggregation (Borges et al., 2005). Proteins were at
least 90-95% pure as confirmed by SDS-PAGE and Coomassie Brilliant Blue (CBB)

staining (Supplemental Fig. 1B and C).
Steady State ATPase Activity of Recombinant Hsc70

Recombinant Hsc70 (5 uM) was incubated in 50 pl of 50 mM HEPES-NaOH (pH 7.5),
25 mM KCl1, 5 mM MgCl,, 0.1 mM EDTA, 0.5 mM DTT, and 3 mM ATP at 37°C for 1 h
+/— Hdj-2 and CBag (5 uM each) as indicated. TCA 1.7% (w/vol) was added to quench the
reaction, followed by addition of ammonium molybdate (0.47% w/vol) and SnCl, (0.075%
w/vol) at 25 °C for 20 min (Alder ef al., 2005). The phosphomolybdate concentration was
measured spectroscopically (Abssoy) against a phosphate standard curve. ATPase activity of
purified His-Hsc70 was 0.36 (min™), 0.96 (min™) in the presence of Hdj-2, and increased to

3.6 (min™) in the presence of both Hdj-2 and CBag (Supplemental Fig. 1C), in good
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agreement with previous reports (Sondermann et al., 2001; Tzankov et al., 2008).

Mass Spectrometry Analysis

The CBag interacting 70-kDa band from RRL was excised from a silver stained gel,
destained, and in-gel trypsin digested as previously described (Shibatani ez al., 2006).
Extracted peptides were then analyzed by liquid chromatography-tandem mass
spectrometry (LC-MS) using an LTQ linear ion trap (ThermoScientific, San Jose, CA) as
previously described (Bassnet et al., 2009) except using a 60 min LC gradient. Peptide
sequences were determined by comparing the observed MS/MS spectra to theoretical
MS/MS spectra of peptides generated from a database using the program Sequest (Version
27, rev. 12, ThermoScientific). The database was constructed from rabbit, mouse, and
human protein sequences derived from the SwissProt database (Swiss Institute of
Bioinformatics) amended with identical but sequence reversed entries to estimate peptide
and protein false discovery rates (77,358 total entries). Lists of identified peptides and
proteins were then assembled using the program Scaffold (version 2 06 02, Proteome
Software, Portland, OR). Thresholds for peptide and protein probabilities were set in
Scaffold at 80 and 99.9%, respectively, and requiring a minimum of 2 peptides matched to
each protein entry. Using these criteria, there were no matches to sequence reversed entries

in the database.

ICsg of CFTR Conversion into Peptides for CBag

Apparent ICsy values of CFTR conversion into peptides for CBag were obtained from a

graphical fit of the data using the equation / = C/(ICsy + C) where C is the concentration of

12



CBag (uM) and [ is the inhibition fraction. / = 1- [% TCA solcpag / % TCA sol] where %
TCA sol is obtained from the control reaction without CBag and % TCA solcgs, 1s obtained

from the parallel reaction containing CBag.

In vitro Binding assay

For binding of GST-Hsc70, His-CBag, and His-CHIP, proteins (4 uM each) were
incubated in 200 pL of 0.1% Triton X-100 in TBS at 4 °C for 1 hour. After addition of
glutathione-uniflow resin (5 pL), samples were rotated for 1 hour at 4°C, washed 4 times
with 0.1% Triton X-100 in TBS, twice with TBS, and eluted with 25 mM Tris-HCI, pH 7.5,
1 M NaCl, 1 mM B-mercaptoethanol. Eluates were separated on an SDS-PAGE gel and

analyzed by immunoblotting.
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