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12! 1, Ligand-dependent, targeted, and reversible protein stabilization, A small
destabilization domain (DD) is fused to a target protein of interest, The small membrane-
permeable ligand Shield1 binds to the DD and protects it from proteasomal degradation,
Removal of Shield1, however, causes rapid degradation of the entire fusion protein, The
default pathway for the ProteoTuner Systems is degradation of the fusion protein, unless
Shield1 is present,
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12l 2, ProteoTuner™ System is more rapid and targeted control of protein expression
compared to transcriptional or translational regulation,
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12! 3. The fluorescence intensity of DD-DsRed-Express is directly related to the
concentration of the stabilizing ligand Shield1. Cells were infected with pRetroX-PTuner
DsRed-Express and treated with different concentrations of Shield1, The amount of DD-
tagged DsRed-Express stabilized by different concentrations of Shield1 was detected by
fluorescence intensity 18 hr later, using a BD FACSCaliburT flow cytometer, RFU =
relative fluorescence units,

24 | Life Science & Biotechnology | December 2008




ProteoTuner"” System

ProteoTuner™ System- Technical Note 1
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12! 4. DD-DsRed-Express fluorescence is directly related to the concentration of the E5 tHEo| 7152 wEd VN oz THsls W2 Selxlel MEs
stabilizing ligand Shield1, In order to visualize the amount of DD-DsRed-Express X AAEE oi7e}7| 2lsl o 2 RSt =Folct oo, HERHol Z|Zt=
expressed in a cell, cells were infected with pRetroX-PTuner DsRed-Express IRES ol Shield12 Al25}0{ 714X % o2 22 NEAM EXCHEZEIO| ofy
ZsGreen1 and treated with different concentrations of Shield1, The amount of DD- ME ZEsI= MER0l 7|22 JLsiict 012 2[5, human FKBP 12

tagged DsRed-Express stabilized by different concentrations of Shield1 was detected
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12l 5, FKBP mutants display Shield1-induced stability, Cells expressing FKBP-mutant
YFP fusions and a negative control were either mock-treated or treated with 1 «M
Shield1 for 24 hr, Lysate was analyzed by Westem blot with an anti-FKBP antibody.
Differing degrees of Shield1-induced stabilization could be observed for the different
mutants analyzed, FKBP-YFP was not detected in lysate from mock-treated cells,
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12! 6, Kinetics of Shield1-dependent stabilization, Panel A, NIH 3T3 cells stably
expressing FKBP-mutant YFP fusions were treated with threefold dilutions of Shield1
(1#M to 0.1 nM), Mutant V24A showed the most efficient rescue (ECs0 ~5 nM),
whereas the more destabilizing L106P required higher concentrations of Shield1 (ECso
~100 nM) to stabilize the YFP fusion protein, Panel B, NIH 3T3 cells stably expressing
FKBP-YFP fusions were treated with 1 «M Shield1 for 24 hr and then washed with
media to remove Shield1, L106P was degraded most quickly, with protein levels
becoming negligible within 4 hours, Changes in fluorescence were monitored by flow
cytometry, MFI = mean fluorescence intensity,
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12! 7. Comparison of RNAi and the ProteoTuner systems, The time required for RNAI
knockdown of lamin A/C (Panel A) was compared to the time required for degradation of
DD-YFP upon removal of Shield1 from NIH 3T3 cells stably expressing the fusion protein
(Panel B).
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12! 8, Predictable and reversible, Shield1-dependent regulation of intracellular protein
levels, NIH 3T3 cells stably expressing DD-YFP were treated with varying concentrations
of Shield1 over the course of one week, and samples of the population were assayed by
flow cytometry at the indicated time points, Predicted fluorescence is based upon the
dose response experiment shown in Figure 2A, MFI = mean fluorescence intensity,
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12l 9, Stabilization of DD-tagged Cdc42 (Q61L) with Shield1 results in predictable
changes in cellular morphology, NIH 3T3 cells stably expressing fusions of a constitutively
active small GTPase to the DD were split into three pools, The first population (Panel A)
was mock-treated and the second population (Panel B) was treated with 1 «M Shield1
for 24 hr, The third population (Panel C) was treated with 1 M Shield1 for 24 hr, then
washed with media and cultured in the absence of Shield1 for 48 hr, Cells were serum-
starved for 12 hr, fixed, stained with Alexa Fluor® 488-conjugated phalloidin, and
visualized using confocal microscopy.,

mZE

DNA2F mRNA =Z0M RHAL 7|58 T8 ske 7|2 Chefstl, S8R
Ztol| ol 2=l A MEO| HEES fI8 ZuiA el A ot O
2L}, AN oz HHHAS TRk A2 S| LR/F ME0M MEHE 0|
C}, 242 EX1Z A oFMslE ZTHE 4 QU= “ofel 2[2tE-siHe| =
| 2l(single ligand-single domain)” A|AEIS EHHMA|IZ41, 0|2 U= 0f
M CHEEIO|IE 2|ZHE 43 0| 2l(igand-binding domain (the DD tag))zt &
gAI7 of 2[Zt=0t gl e THEo| Roli=|== sh= JIso| VIEE F
11 it 0] DD (destabilization domain)of| Shield1 2|ZH=7t ZEIE o &
SICHNAS OFESIAIF | 1 S5 EHEEO| 2oli=lX| RES ES5iCt 0] AlA
B2 Ctutet DDEEITHEE | Shield1 2/E QFYEE Hoisto], THEE 4
TOM 2 AR 7|52 TRE + U= MER 7|=0]C,

26 | Life Science & Biotechnology | December 2008




Proteo Tuner"” System
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12! 10, Functional analysis of essential proteins using the ProteoTuner System,
Immunofluo—rescence and Western blot analyses were performed on T, gondii
parasite strains expressing DD-MyoA (Panel A) and DD-Rab11DN (Panel B). Both
visualization methods confirm that the DD fusion proteins are stabilized in the
presence of Shield1, Immunofluorescence analyses were performed 4 hr after
induction with Shield1, using monoclonal anti-myc (clone 9E10,Sigma) and either
anti-Gap45” or polyclonal anti-IMC1™, Scale bar, 10 mm, Western blotanalyses using
these antibodies were performed on the same parasite strains, grown in the presence
or absence of Shield1 for 48 hr (DD-MyoA) or for two hr (DD-Rab11ADN) before
analysis,
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ProteoTuner System - Technical Note 2
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ProteoTuner™ System M|Z2 plasmid EE& retroviral vector 12|10 Living
Colors® Fluorescent Protein marker7} Z&ts|7{L} fE= EEle|X| k2 & 4
ZF0| WElZ Eol=| 1 QUCKE 1), Shield12 A|AEI0f ZEt=|of U3, He
E2 Fojvtssict,

I | : Six Single-Vector ProteoTuner™ Systems Now Available

bt No Shield1
—l I I —/+ Shield1
B +/+ Shield1
A
c
2
w
S 404
=
20 : *%
04
Total
Total number of
parasitiphorous vacuoles

TaKaRa Vector  Antibiotic Fluorescent
Code Type Resistance' Protein

ProteoTuner™ System | 632172 | Plasmid | Kanamycin | None

/G418
ProteoTuner™ 632168 | Plasmid | Kanamycin | AcGFP1
IRES2 System /G418
Retro-X" ProteoTuner™ | 632171 | Retroviral | Ampicilin | None
System /Puromycin
Retro-X" ProteoTuner™ | 632167 | Retroviral | Ampicilin | ZsGreen1
IRES System /None
Lenti-X" ProteoTuner™ | 632173 | Lentiviral | Ampicilin | None
System /Puromycin
Lenti-X"ProteoTuner™ | 632175 | Lentiviral | Ampicilin | ZsGreen1
Green System /None

2! 11, Quantification of invasion and replication of parasite strain DD-Rab11ADN Total
number of parasitophorous vacuoles was determined, Mean values of three independent
experiments + s.d, are shown (?/+, parasites treated with Shield1 after invasion; +/+,
parasites treated with Shield1 before and after invasion), Asterisks indicate a significant
difference in total invasion between parasites not treated with Shield1 and parasites
treated with Shield1 before and after invasion (P { 0,01, two tailed Student’ s t-test),

W Apicomplexan 7| A= A|AHI0|| X& T}t ProteoTuner™ 7| &
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S| S Z2HAE Helst AMsHA TIs 240] Jhssict, LENe
2t 7|5 2412 flsi dominant negative B10|X|E 0| &EtCt,
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Lenti-X" ProteoTuner™ Green System (TaKaRa Code 632175)
- pLVX-PTuner Green

- Shield1
W oM ED
HEd Size  TaKaRa Code
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Living Colors® DsRed Polyclonal Antibody 100 A 632496
Tet-On® Advanced Inducible Gene Expression

each 630930
System
Tet-Off* Advanced Inducible Gene Expression
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System
Knockout™ Single Vector Inducible RNAi System each 630933
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Real Time Gene Expression Measurement
-

in Living Cells
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