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Spotted Polymersomes and Striped Worms

Zimm-Schulz model (R2 ≥ 0.95) in which the number average length, Ln*, scales linearly (R2 = 0.96) with OB18* 

blend fraction (inset).  Error bars represent bin sizes for L.  Scale bar = 4 m.

Fig.5 Phase diagram with narrow regime of domain formation for AB1:OB18* = 25:75 as observed 

experimentally and modeled theoretically. (a) Systematic experimental phase diagram of domain formation for 

25% AB1 is overlayed on the morphological phase diagram for pure AB1 (shown in gray;  spherical micelles (S), 

worm-like micelles (W), and vesicles (V)) and displayed with points where experiments indicate whether pure AB1 

polymersomes (colored circles) and worm-like cylinder micelles (colored squares) display fluid (blue) or gel 

(orange) characteristics.  The calcium values in the morphological phase diagram were recalculated to correspond to 

the 0.025 mg/mL AB1 present in the blends used for domain formation while pH was converted to [H+].  Four 

regions of interest were observed – buds, spots, squids, and stripes – as depicted in the inset images (scale bar = 2 

m).  (b) The narrow window of domain formation observed experimentally is recapitulated using a theoretical 

model (solid line).  Increasing blue intensity in the region of domains formation is representative of increasing 

contrast between laterally segregated domains, where the dash-dotted line bounds the region where the contrast is 

larger than 50%.  The dominating physical mechanisms for mixing are indicated with text.  (c) Contours for 50% 

contrast are plotted for other constituent ratios where increasing line thickness represents an increase in AB1 

fraction (25%, 50%, 75%) for cylinder micelles (dotted) and polymersomes (dash-dotted).  These contours are 

plotted over the region of experimentally observed domain formation.  The high calcium boundary is not obtained 

because the theoretical model does not capture charge inversion.

Supplementary Table 1

AB1:OB18* ratio 25:75 50:50 75:25

AB1 Area Fraction in Polymersomes 0.22  0.10 
(S.D., n = 5)

0.48  0.08 
(S.D., n = 11)

0.76  0.03 
(S.D., n = 3)

OB18* Length Fraction in Cylinder Micelles 0.76  0.12 
(S.D., n = 31)

0.58  0.09 
(S.D., n = 15)

0.22  0.10 
(S.D., n = 27)



Supplemental Figure 1  Removal of AB1 domains by chelation of Ca2+ with EDTA

t = 0 min

25:75 = AB1:OB18*
t = 6 min t = 15 min t = 26 min



Supplemental Figure 2  Fluorescence intensity analysis of unmodified images of PIP2-BodipyFL enrichment 
in AB1 domains of phase separated polymersomes.
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Supplemental Figure 3  Copper induced morphological changes in pure AB1 assemblies and domain 
formation in vesicles of AB1:OB18* = 50:50
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Supplemental Figure 4  Effective diffusivity of Nile Red in pure AB1 polymersomes.
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Supplemental Figure 5  Analysis of striped worm-like micelles.
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Supplementary Figure 6  Details of phase diagram for (a) AB1:OB18* = 25:75 lateral segregation and (b) 
calcium induced AB1 morphology changes 

a
M

) spotsspots budsbudssquidssquids

10-4

[C
a2+

] (
M

stripesstripes
No lateral segregationNo lateral segregation

10-6 10-4 10-2
10-5

[H+] (M)

S

s + W

10-3

[H ] (M)

b

s + w + V

VV

10-4

C
a2+

] (
M

)

Mean Field Model

SS
S+WS+W

W+VW+V
WW

VV

10-6

10-5

[C

10-8 10-6 10-4 10-2
10-6

10-5

10-4

10-3

[C
a2+

] (
M

)

[H+] (M)

S W

W V

W V
S W

10-8 10-6 10-4 10-2
10

[H+] (M)



Supplementary Figure 7  Calcium-induced phase separation of the highly anionic lipid, PIP2, in lipid giant 
unilamellar vesicles as a function of pH.
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Supplementary Figure 8  Domain stability in phase separated polymersomes near physiological conditions



Possible Thumbnail images

Soft gelation → Low line tension fingering by adding NaOH
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