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Probe Structure & Characteristics: 

 
 
 
 
 
 
 
 
 
 

 
PubChem Primary Bioassay Identifier (AID): 1519 
           ML084 
 

CID/ML Target 
Name 

IC50/EC50 
(µM) [SID, 

AID] 

Anti-target 
Name(s) 

IC50/EC50 (µM) 
[SID, AID] 

Selectivity Selectivity 
Assay(s) 
Name: 

IC50/EC50 
(nM) [SID, 

AID]§ 
310557/ 
ML084 

COPI 5 ± 2.5 
[SID-
11114231, 
AID-1519] 

Cytotoxicity Inactive @ 40 
μM, [SID-
11114231, AID-
1561] 

>10-fold 
   

Cell-Titer Glo 
[SID-11114231, 
AID-1561] 

 
 
Recommendations for the scientific use of this probe: The probe Exo-1 is a modulator 
of protein trafficking. Our work has linked the Golgi Type I coat proteins known as cotamer, 
COPI to lipid storage. Exo-1 can be used to induce a lipid storage phenotype in cells through 
modulation of the protein trafficking pathways. 
 

PubChem CID 310557 
Molecular Weight 273.76 
Molecular Formula C15H12FNO3 
XLogP 3.4 
H-Bond Donor 1 
H-Bond Acceptor 4 
Rotatable Bond Count 4 
Exact Mass 273.08 
Topological Polar Surface Area 55.4 
Heavy Atom Count 20 
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___________________________________________________________________ 
 
 
Specific Aim: We have developed a cell-based assay in Drosophila melanogaster embryonic 
Kc167 and S3 cells capable of analyzing the effects of alterations in lipid metabolism. We 
have recently used a similar assay successfully in a genome-wide RNAi screen to identify 
gene functions regulating cellular lipid storage. This assay was adapted to laser-scanning 
microplate cytometry suitable for a 1,536-well microtiter plate format, which will allow the 
assay to be screened against the 300K MLSMR collection. The goal is to identify chemical 
probes affecting lipid storage regulation.  
 
Significance: The chemical probes yielded by this project should be useful tools for providing 
a better understanding of cellular and organismic lipid storage on a functional and 
evolutionary level. Furthermore, active substances might result in the identification of lead 
compounds for the treatment of emerging lipid storage-associated diseases, including 
atherosclerosis, diabetes or obesity. Also, the present assay will establish a profile of 
compounds within the MLSMR that modulate this ubiquitous area of biology.  
The probe described here came from initial screening of known bioactive compound 
collections. By combining the small molecule screening results with lipid metabolism 
modulating gene functions identified in the genome-wide RNAi screen, we were able to 
identify COPI proteins as negative regulators of lipid storage and the probe Exo1 as 
chemical probe to modulate lipid storage. 
 
Rationale: Storing lipids as a reservoir for energy or the anabolism of elementary 
metabolites is a common feature of life in organisms from bacteria to humans. The universal 
cellular lipid storage organelle is the so-called lipid storage droplet (LD). Despite their 
ubiquitous nature, LDs share a simple, stereotyped structure of a hydrophobic core 
harboring the storage lipids, which is shielded by a droplet-specific phospholipid monolayer 
to which proteins are attached. The current model of LD biogenesis involves an 
incorporation of the lipid core into the membrane leaflets of the endoplasmic reticulum (ER), 
followed by a subsequent budding-like maturation of a LD, which ultimately pinches off. 
Once released, LD volume can increase by localized lipogenesis or fusion of existing 
droplets. Storage lipids are re-mobilized enzymatically by lipase activity. Lipase regulation in 
the adipocyte is heavily studied and involves multiple components including catecholamine 
signaling (1), the LD-associated proteins Perilipin and comparative gene identification 58 
(CGI-58) (2), and at least two lipases named hormone sensitive lipase (HSL) (3) and 
adipocyte triglyceride lipase (ATGL) (4-6). LD biogenesis, turnover and mobilization are 
poorly understood and only few components are known. However, there is an urgent need 
to learn more about ectopic fat depots as mislocalized storage of lipids, for example in the 
liver or muscle, is an eminent health problem associated with insulin resistance or the 
metabolic syndrome (7). 
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Assay Implementation and Screening 
 
PubChem Bioassay Name: Dmel lipid storage  
 
List of PubChem bioassay identifiers generated for this screening project (AIDs):  
 

AID Target Concentration Bioassay type 
1519 S3 cells 40 μM to 0.26 nM Primary qHTS 
1569 S3 cells 40 μM to 0.26 nM Confirmatory 
1561 Cytotoxicity 40 μM to 0.26 nM Selectivity 
1547 NEFA incorporation/release 5 μM Secondary 
1623 Lipid over-storage N/A Summary  
 
 
Primary Assay Description as defined in PubChem: 

 
Overview: 
 
The primary goal of this project is to identify chemical probes that either increase or 
decrease the lipid content of cells. Most cells are capable of storing energy rich lipids 
(mainly triacylglycerols), which are generated on basis of de novo synthesized fatty acids or 
non-esterified free fatty acids (NEFA) taken up from the environment.  There are only few 
drugs for treating metabolic diseases and a very limited number of chemical probes to study 
lipid storage in vitro. We have found that embryonic Drosophila S3 and Kc167 cells are 
capable of depositing LDs, and we developed an assay to measure lipid storage amounts by 
fluorescent staining of LDs in S3 cells, using laser-scanning microplate cytometry for 
detection. Importantly, most results obtained in the Drosophila cell systems could be 
successfully translated into different mammalian cell culture models, opening up the 
possibility to test for evolutionary conservation of mechanism. 
 
Protocol:   
 
Detection of lipid droplets was performed using Drosophila S3 (obtained from NIDDK) cells, 
following 400 μM oleic acid feeding in growth media. In the assay 4 μL of S3 cells at 1.25 x 
106 cells/mL in growth media was dispensed into LoBase Aurora 1,536-well plates (black 
walled, clear bottom COP plastic; Aurora) (8) using a bottle-valve solenoid-based dispenser 
(9) to give 5,000 cells/well. Twenty-three nL of compound solution was transferred to the 
assay plates using a Kalypsys pin tool (San Diego, CA) equipped with a 1,536-pin array 
containing 10 nL slotted pins (FP1S10, 0.457 mm diameter, 50.8 mm long; V&P Scientific5). 
Next, 1 μl of oleic acid (400 μM) was added and the plates were lidded with stainless steel 
rubber gasket-lined lids containing pin-holes for gas exchange and incubated for 18-24 hr at 
24 °C, 95% humidity. Detection was performed by the addition of the lipid-droplet specific 
dye BODIPY 493/503 (Molecular Probes), and CellTracker™ Red CMTPX (Invitrogen) was 
used to enumerate cell number. Lipid droplet accumulation was measured using the Acumen 
Explorer (TTP LapTech) (10) using a 488 nm laser. The total intensity in channel 1 (500-530 
nm) was used to measure lipid droplet accumulation with cell objects defined using channel 
3 (575-640 nm) and a 5 μm width and 100 μm depth filters. The ratio of the total intensity 
in PMT channel 1 over total intensity channel 3 was also calculated. 
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Figure 1. Top, distribution of the fluorescent signal in PMT 1 
(lipid specific channel) without (left) and with (right) oleic acid 
(OA) feeding. The populations are defined using width and 
depth filters using the fluorescent signal from PMT 3 (cell-
specific channel) to define cell-objects. Cell objects with low 
PMT 1 fluorescence are defined in the absence of OA feeding 
(“unfed population”, orange data), and a shift to brighter 
fluorescence is observed following OA feeding that is used to 
define lipid-containing cells (“fed population”, green data at 
top right). Unclassified objects not used in the calculation are 
shown as red. Middle pictures show false color (same color 
code as in histograms) plate well images from the Acumen for 
unfed (left) and fed (right) cells. The bottom two panels 
represent images from the InCell1000 using the same cell 
stains. Cells are treated with 400 μM OA in the presence (top) 
or absence (bottom) of the inhibitor Triacsin C. In the fused 
image, the InCell software swaps the colors so that the red 
color represent the lipid stain and the green represent the cell 
stain. 

w/o 
feeding

with 
OA feeding

Acumen data

InCell 1000 Data

Lipid droplet stain            Cell  stain Fused
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Center Summary of the Primary Screen: 
 
Assay principle and protocol: 
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The optimized 1536-well protocol is given in Table 1.  
 
Table 1: Final 1536-well assay protocol 

Step Parameter Value Description 

1 Reagent 4 L 5,000 S3 cells 

2 Controls 23 nl Triacsin C, antagonist 

3 Library compounds 23 nl 40 μM to 0.26 nM dilution series 

4 Reagent  1 L Oleic acid solution (400 μM) 

5 Incubation time 18-24 hr 24°C, 95% humidity 

6 Reagent  4 L Dyes 

7 Assay readout 488 nm laser Ratio and Fed objects 

Step Notes 

1 Black walled clear bottom LoBase Aurora COC plates; 1 tip dispense of cells to all wells 

2 Column 1, medium only (no Oleic acid); Column 2, sixteen-point titrations in duplicate of Triacsin C 
beginning at 40 μM final concentration; Column 3 Neutral, DMSO only; Column 4, 20 μM Triacsin C 

3 Pintool transfer (tip wash sequence; DMSO, iPA, MeOH, 3-s vacuum dry) 

4 Oleic acid solution (400 μM final concentration) 

5 Plates covered with stainless steel rubber gasket-lined lids containing pin holes for gas exchange 

6 Dyes are: CellTracker™ Red CMTPX; lipid-droplet stain 4,4-difluoro-1,3,5,7,8-pentamethyl-4-bora-
3a,4a-diaza-s-indacene (BODIPY® 493/503) 

7 Acumen Explorer using a 488 nm laser. Data collected was the total intensity in PMT 1 (500-530 nm) 
and the total intensity in PMT 3 (575-640 nm) using thresholds and size filters to determine fed and cell 
objects. respectively  
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Figure 2. Validation of the 1536-well Acumen-based lipid droplet assay in Drosophila cells.  a) 
heatmap representation of fed cell objects. Four control columns are present at left containing 
untreated cells (column 1, no OA), a titration of Triacsin C (column 2), OA fed cells (neutral control, 
column 3) and EC90 of Triascin C (column 4). b) Representative CRCs obtained from the control 
column 2 (i), IC50 = 2 μM (consistent with literature values), or from the qHTS (ii). c) heat maps of 
the 98 1536 well plates, arrows point to the three failed plates. d) Z-factor vs plate number of the 
98 plate qHTS. 

 
 
 
 
 
 
 
 
 
 
 
Following adaptation of the lipid droplet assay to 1536-well plates, we used the assay to 
screen several libraries. The libraries were screened at between seven and fifteen 
concentrations using quantitative HTS (qHTS) (11). A total of 98 1536-well plates were 
screened (Figure 2). This included 27 DMSO blanks, a 15 point titration of the LOPAC library 
(Sigma), a 13 point titration of the Prestwick library, seven point titrations of two 
combinatorial libraries targeted to GPCRs and kinases  (PTL1 and PTL2), seven point 
titrations of two libraries from Spectrum/Micorsource and a fifteen point titration of the 
Tocris library. Overall the assay showed excellent performance with a Z' = 0.77 ± 0.23, S/B 
= 25 ± 68, CV = 3 ± 3%. Three plates failed QC (arrows and low Z-factor plates in Figure 
2c,d) due to a clogged tip. 
  
Identification of Exo1: Following the qHTS, the CRC data was subjected to a classification  
scheme to rank the quality of the CRCs as described by Inglese and co-workers (11) (see 
scheme 1). Briefly, CRCs are placed into four classes. Class 1 contains complete CRCs 
showing both upper and lower asymptotes and r2 values > 0.9. Class 2 contains incomplete 
CRCs lacking the lower asymptote and shows r2 values greater than 0.9. Class 3 curves are 
of the lowest confidence because they are defined by a single concentration point where the 
minimal acceptable activity is set at 3 SD of the mean activity calculated from the lowest 
tested concentration. Finally, class 4 contains compounds that do not show any CRCs and 
are therefore classified as inactive.   
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Scheme 1:  Example qHTS data and classification scheme for assignment of resulting curve-fit data 
into classes.  Top, qHTS curve-fit data from AID 361 binned into curve classifications 1-4 based 
classification criteria.  Below, Examples of curves fitting the following classification criteria:  Class 1 
curves display two asymptotes, an inflection point, and r2 ≥0.9; subclasses 1a (blue) vs. 1b (orange) 
are differentiated by full (>80%) vs. partial (≤ 80%) response.  Class 2 curves display a single left-
hand asymptote and inflection point; subclasses 2a (blue) and 2b (orange) are differentiated by a max 
response and r2, >80% and >0.9 or <80% and <0.9, respectively.  Class 3 curves have a single left-
hand asymptote, no inflection point, and a response >3SD the mean activity of the sample field.  
Class 4 defines those samples showing no activity across the concentration range. 
 
qHTS summary of assay results: Compounds showing decreasing lipid storage were 
generally associated with cytotoxicity, except for the positive control Triacsin C as identified 
in the red cell stain channel. However, we found many compounds that induced lipid 
overstorage (Figure 3).  In the Tocris library, we noted a small molecule Arf1 modulator 
(Exo1) (12) that increased lipid droplet accumulation (EC50 = 5 μM) in S3 cells (Figure 4). 
This compound is known to inhibit the vesicle-mediated Coat Protein complex I (COPI) 
transport complex. Further, we have identified key Drosophila candidate genes for lipid 

droplet regulation by RNA 
interference (RNAi) screening that 
included the COPI transport complex, 
which was found to be required for 
limiting lipid storage. 
 
 
 
 
Figure 3:  Example CRCs (fed objects) 
for lipids storage activators from the qHTS 
of S3 cells. 
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Probe Characterization 
 
We found that interference with COPI function by RNAi in Drosophila Kc167 cells, as well as 
in mouse 3T3-L1 or AML-12 cells, results in increased lipid storage (see Figure 4 and Beller 
et al., (13)). In order to characterize the COPI knockdown effects on lipid storage in greater 
detail, and to confirm the independently identified effect of the Exo1 compound, we utilized 
different secondary assays. In addition to Exo1, we used BFA, another compound that has 
been implicated in the modulation of COPI-mediated trafficking in mammalian cells (14). In 
order to support our finding of evolutionary conservation of COPI effects on lipid storage, we 
also utilized Exo1 and BFA in the mammalian cell system. Both compounds reduced NEFA 
release to the same extent as the siRNAs targeting COPI subunit encoding mRNAs (Figure 5 
and see Ref [13]). Mimicking genetic epistasis experiments by combining RNAi and 
compound treatment, we furthermore obtained results supporting the hypothesis that COPI-
functions in the same pathway as ATGL and might be involved in its activation (see Figure 5 
and Ref[13]), opening up new possibilities to study this currently heavily studied question.  
Positive regulation of lipolysis by the COPI retrograde vesicle trafficking pathway was the 
most striking and unexpected result of both the RNAi and small molecule compound screen. 
We propose that COPI is likely to function directly at the lipid droplet surface and rather 
than indirectly through the Golgi. See Beller et al. (13) for a full description of these 
findings. 
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Mode of action for Exo1: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 4:  The COPI-Mediated Retrograde Trafficking Pathway is a negative regulator of lipid storage. 
(A–F) Drosophila cells with or without oleic acid stained with BODIPY493/503 to detect lipid. Control 
cells not treated with dsRNA (A and D) or cells incubated with dsRNAs targeting Arf79F (an Arf1 
homolog) (B and E) or alphaCop (C and F) are shown. (G) All COPI, and several COPII members as 
well as additional Arfs, were retested using independent dsRNAs and gave similar results. Results and 
number of dsRNAs present in the primary screen (including oleic acid) and retests are given. 
(H) Dose response of Drosophila S3 cells to Exo1 (structure inset) showing the %-activity derived 
either from the lipid specific signal (filled circles) or the lipid/cell ratio (open circles). Percent activity 
refers hereby to the changes of lipid storage relative to Triacsin C treatment, which decreases lipid 
storage by blocking TG synthesis. Increased activity indicates increased lipid storage, which increased 
with concentration. Scale bar in (A) represents 10. Adopted from Beller et al. 2008. (13)  
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Figure 5. NEFA Incorporation and NEFA Release Measured in AML12 Cells after compound treatment. 
Relative activity [(experimental/ALLStars negative control (control) and DMSO) Radiolabel assays for 
NEFA release (nM) relative to total protein concentration in cells treated with siRNAs targeting the 
indicated transcripts in the presence of DMSO only (open bar), BFA (5 μM) in DMSO (light-grey bar), 
or Exo1 (5 μM) in DMSO (dark-grey bar). Significance at p<0.01, unpaired t-test, is shown (indicated 
by an asterisk [*]). Standard error is indicated by the bars. 
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Synthesis of Exo1 analogs: 
 
 
General procedure for the synthesis of Exo-1 (CID-310557) and its analogues: To a 
solution of the appropriate aryl acid (220 mg, 1.45 mmol) in DCM (20 ml) was added SOCl2 
(2.12 ml, 29.0 mmol) and several drops of DMF, and the mixture was stirred at room 
temperature for 0.5 h. The solvent and excess SOCl2 were removed under reduced pressure 
and the resulting film was reconstituted in DCM (10 ml) followed by the addition of Et3N 
(2.42 ml, 1.74 mmol, 1.2 eq.) and the appropriate analine (253 mg, 1.60 mmol, 1.1 eq).  
The resulting mixture was stirred for 3 h and water (10 ml) was added, and the organic 
layer was separated. The aqueous layer was further extracted with DCM (20 ml). The 
combined organic layers were washed with brine and dried over Na2SO4. After the removal 
of solvent, the residue was purified by column chromatography (EtOAc/DCM= 1/40) to 
afford desired product (297 mg, 75%).  
 

MeO2C
H
N

F

O

NCGC002310-01  
1H NMR (400 MHz, CDCl3)  12.03 (brs, 1H), 8.92 (dd, JHH= 8.6, 1.0 Hz, 1H), 8.04-8.15 (m, 3H), 7.61 (td, JHH= 
8.0, 1.6 Hz, 1H), 7.20-7.43 (m, 3H),  3.97 (s, 3H); (TOFMS) m/z 274.0878 (M+H+) (calculated for C15H13FNO3

+) 
274.0879. 
 

OMe
H
N

O

NCGC00168461-01  
 
1H NMR (400 MHz, CDCl3)  8.71 (brs, 1H), 8.60 (dd, JHH= 8.0, 1.6 Hz, 1H), 8.42 (d, JHH= 0.4 Hz, 1H), 7.96-8.02 
(m, 3H), 7.87-7.92 (m, 1H), 7.55-7.62 (m, 2H), 7.03-7.14 (m, 2H), 6.95 (dd, JHH= 8.0 Hz, 1.6 Hz, 1H), 3.95 (s, 3H); 
(TOFMS) m/z  (M+H+) 278.1196 (calculated for C18H16NO2

+) 278.1181 
 

MeO2C
H
N

CN

O

NCGC00168460-01  
 
1H NMR (400 MHz, CDCl3)  12.21 (brs, 1H), 8.89 (d, JHH= 8.2 Hz, 2H), 8.15 (d, JHH= 8.4 Hz, 1H), 8.11 (dd, JHH= 
8.0, 1.6 Hz, 1H), 7.82 (d, JHH= 8.2 Hz, 2H),  7.63 (td, JHH= 7.8, 1.6 Hz, 1H),  7.17 (m, 1H), 3.98 (s, 3H); (TOFMS) 
m/z 281.0925 (M+H+) (calculated for C16H13N2O3

+) 281.0926. 
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MeO2C
H
N

F

O

NCGC00168462-01

F

 
 
1H NMR (400 MHz, CDCl3)  11.82 (d, JHF= 7.2 Hz, 1H), 8.92 (dd, JHH= 8.4, 0.8 Hz, 1H), 8.04-8.15 (m, 2H), 7.60 
(td, JHH= 7.0, 1.6 Hz, 1H), 7.14 (td, JHH= 7.6, 0.8 Hz, 1H), 6.90-7.06 (m, 2H), 3.94 (s, 3H); (TOFMS) m/z 292.0781 
(M+H+) (calculated for C15H12F2NO3

+) 292.0785. 
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SAR of Exo1 analogs: 

 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Compound S3 cells Ratio Feng et al.,12 
NCGC-00168460 1 < 30  
NCGC-00168461 >10 >200 
NCGC-00168462 2 < 30 
NCGC-00024310 2 < 30 

Data in μM.  
 
NCGC-000168461 shows the weakest activity in agreement with the SAR derived from 
characterization of Exo1 analogs in mammalian cells by Feng et al. (12) 
 
 
 
 
 
 
 
 
 
 
 

CO2Me
H
N

O

CN
CO2Me

H
N

O

F CO2Me
H
N

O

F

F

OMe
H
N

O

NGC00168460-01NGC0024310-01
(ExoI)

NGC00168461-01 NGC00168462-01
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Has this compound been provided to the MLSMR?  
 
Yes, MLS-000722799 
 
Canonical SMILES: COC(=O)C1=CC=CC=C1NC(=O)C2=CC=C(C=C2)F 
 
InChI: InChI=1/C15H12FNO3/c1-20-15(19)12-4-2-3-5-13(12)17-14(18)10-6-8-11(16)9- 
7-10/h2-9H,1H3,(H,17,18)/f/h17H  
 
Description of secondary assays used in probe characterization: 
 
Lipolysis and lipogenesis measurements in AML12 cells. Measurements of NEFA 
released from lipid droplets or incorporated into the TG fraction were performed as 
previously described (13).  Briefly, AML12 cells treated with or without specific siRNAs (10 
nM) for 4 d were incubated overnight with growth medium, supplemented with 400 µM oleic 
acid complexed to 0.4% bovine serum albumin, to promote triacylglycerol deposition and 
[3H] oleic acid, at 1 x 106 dpm/well, was included as a tracer. In lipolysis experiments, re-
esterification of fatty acids in AML12 cells was prevented by including 10 µM Triacsin C 
(Biomol), an inhibitor of acyl coenzyme A synthetase, in the medium. Quadruplicate wells 
were tested for each condition. Lipolysis was determined by measuring radioactivity 
released into the media in 1 h. For the lipid extraction and thin layer chromatography, the 
cell monolayer was washed with ice-cold PBS and scraped into 1 ml of PBS. Lipids were 
extracted by the Bligh-Dyer method [84], and 10% of the total lipid was analyzed by thin 
layer chromatography. AML12 cells treated with or without specific siRNAs were additionally 
incubated with either vehicle (DMSO), 5 µM of Exo1 (12.5 mg/ml DMSO), or BFA (10 mg/ml 
DMSO) during the time of radioactivity release into the media (2 h). NEFA incorporation into 
the TG fraction and NEFA release are calculated as nanomoles/milligram protein. Protein 
measurements were performed using a commercial BCA assay kit (Pierce Biotechnology) 
according to the manufacturer’s instructions. Statistical significance was tested by impaired 
Student t test (GraphPad software). 
 
 
 
 
1. Probe 

a. Chemical name: 
 
Methyl 2-(4-fluorobenzamido)benzoate (ML084) 
 

 
b. Probe chemical structure: 

 
 
 
 
 
 
 

 
 

O

O

NH

O
F
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c. Structural Verification Information of probe SID (11114231) 

 
1H NMR (400 MHz, CDCl3)  12.03 (brs, 1H), 8.92 (dd, JHH= 8.6, 1.0 Hz, 1H), 8.04-8.15 (m, 3H), 7.61 (td, JHH= 
8.0, 1.6 Hz, 1H), 7.20-7.43 (m, 3H),  3.97 (s, 3H); (TOFMS) m/z 274.0878 (M+H+) (calculated for C15H13FNO3

+) 
274.0879. 
 

d. PubChem CID (corresponding to the SID) 
310557 

 
 

e. Availability from a vendor, please provide details. 
 

Exo1 is sold by Tocris Biosciences (Tocris-1850). 
 

f. Mode of action for biological activity of probe 
Increases lipid droplet storage by inhibition of COPI function. 

 
g. Detailed synthetic pathway for making probe 

 
                  See page 11 
 

h. Center summary of probe properties (solubility, absorbance/fluorescence, 
reactivity, toxicity, etc.) 

 
Exo1 is not fluorescent using 488 nm excitation. Possess adequate solubility for 
in vitro use. Probe is not toxic to cells at 60 uM testing concentration (24 hr 
incubation). Probe properties such as solubility are available at Tocris 
Biosciences. 

 
Compound preparation:  
 
Compound is prepared in DMSO at 10 mM stock concentration. Assays described above 
have 0.6% DMSO final concentration in buffer. 
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