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Detergent Intercalation Mixed Micelles and Bilayers Mixed Micelles

Figure S1. The solubilization of lipid membrane by detergents has been described to proceed in
three phases: 1) The intercalation of detergents in the bilayer 2) Above a critical concentration,
mixed bilayers and mixed micelles are formed 3) On complete solubilizaition, mixed micelles

containing detergent and lipids are formed.
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Preprime I’rime - Trap Bl'. - Data Acquisition

B
Phase Main Channel Traps Traps and Compounds
Compounds

Preprime 1 psi (0-92 s) 5 psi (0-90 s) 6 psi (115-120s)
0.3 psi (92-120s) 1.5 psi (90-115 s)

Prime 1 psi (0-30°s) 6 Hg (50-55 s) 5 psi (0-20 s) Not used
0.4 psi (30-55 s) 2 psi (20-50 s)

Trap Pulse: 0 psi for 6 Hg (0-855) Not used Not used
4.2s

0.25 psi for 0.8 s
15 such pulses
Break 0.2 psi (0-20 s) 6 Hg (0-5s) Not used Not used
10 Hg (5-155)
6 Hg (15-20 s)
Data 0.16 psi (Duration 6 Hg (Duration of Not used 6 psi
Acquisition of experiment) experiment)
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Figure S2. A shows the order and relative durations of the 4 phases in the experiment. B
summarizes the pressure settings at the different phases. C is a graphic representation of the

pressure settings.
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sodium dodecylsulfate

cetyl trimethylammoniumbromide

Xanthylium,3,6-bis(diethylamino)-9-[2-[(octadecyloxy)carbonyl]phenyl]-, chloride

Figure S3. The detergents used in this study are anionic sodium dodecylsulfate and cationic
cetyl trimethylammoniumbromide. The fluorescent agent xanthylium, 3,6-bis(diethylamino)-9-
[2-(octadecyloxy)carbonyl]phenyl]-,chloride (Octadecyl Rhodamine B, ORB) was used because

it is amphiphilic and is known to intercalate in membranes.
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Figure S4: 1.5 — 15 million cells were treated with different concentrations of CTAB for 15
minutes. The cells were centrifuged and resuspended in ECS. 10 pL of cell suspension was
added to 10 pL of trypan blue and 80 pL of PBS. The number of trypan blue positive cells was
then counted using a hemocytometer. (A). Percent of trypan blue positive cells after treatment
with CTAB. Circles indicate the point of onset of increased permeability to trypan blue as an
example of point of onset of lipid perturbation. (B). CTAB concentration at the onset of increase
in percent of trypan blue positive cells with respect to lipid concentration. The partition constant
was thus evaluated similar to experiments reported in literature. The ratio of detergent to lipid in
the bilayer (Rp) was 1.1 + (0.1). The intercept was 11+ (3) mM. The partition constant was

calculated to be 48,000 M™.
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Figure S5. Due to variability in current data, the partition constant for patch clamp study was
evaluated in a manner different from studies in literature. A shows currents when 1.5 million
cells were treated with increasing concentrations of SDS. Data from region | where cells exhibit
currents of about 50 nA was used for further analysis. B shows the inverse of plot A. The slope
in B gives the detergent necessary to increase the current by 1 nA. The detergent necessary to
increase the current by 15 nA was calculated using the slope from the linear regression in B.
This was plotted with respect to the lipid concentration (figure 9 B) in order to obtain estimates

for Ry, and K.
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Figure S6: We assumed that a monolayer of detergent molecules was adsorbed on the surface of
the microfluidic channel. SDS and CTAB were modeled to have surface areas of 0.3 and 0.4 nm?
respectively. We modeled the concentration of detergent that cells would be exposed to
assuming exponential release of the detergent from the surface with time constants ranging from
5sto 600 s. The highest concentrations of detergent for release profiles with different time
constants for SDS and CTAB range from 0.02 - 3 uM and 0.04 — 4 uM CTAB respectively.
Thus, cells are exposed respectively to SDS and CTAB at concentrations 70-10,000 fold and 3 -
250 fold less than the concentrations necessary to induce membrane permeability in the Kinetic

experiments.

Analysis of errors for partition constant:

The partition constant K is calculated using our estimates for R and D,,. Thus, uncertainties in
the estimation of R and D,, both contribute to the estimation of K. The first step in estimating the
error in the estimation of K is to estimate the uncertainty associated with the values of R and D,
This is followed by an error propagation formula to estimate the error in K.*

Step 1: The standard errors for the slope (R) and intercept (D) presented in figure 9B are

calculated



In Figure 9B, detergent concentration at 15 nA increase in current (Y) is plotted versus lipid

concentration (X) and the data is fit to a line (equation a)

Yfl:t:bo-l_bl *X

The variability of the observed Y values around the regression line is given by equation b.

s = (Z Yobserved_yfit )
n—2

(@)

(b)

Standard error for the estimates for slope (b;) and intercept (bo) were calculated using equations

c and d.

1 X2

SEbO =S * ;"‘ (X-%)2
SE, = ——>__
by — [(X—X)?

Step 2: Calculation of error in K due to errors in the measurement of R and D,,

Partition constant is calculated as in equation e

R+ 6R 1
K

“(R+06R+1 (D, +6D,) D, 6D,
( ) * (Dy, w) m"‘(DwiaDw)

According to reference 3,
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