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1 Thermodynamic analysis of C1P on pH 9 subphase without calcium

At pH 9 without calcium, C1P undergoes a first-order phase transition from the LE to the LC
phase, which can be seen to start at 15 °C. Such transition can be related to the change in area
by the two-dimensional Clausius—Clapeyron equation: AH /T = ASy = (6nc/6T)-AA, where
AH; and ASt, are the transition enthalpy and entropy (per molecule), respectively, between
two coexisting phases, n. and T are the surface pressure and temperature, respectively, at
which the phase transition occurs and AA is the difference in area per molecule between the
LE area and the LC area at the transition surface pressure. The transition enthalpy for such
system can then be calculated by AQ = TAS. The values obtained for this system are presented

in Table S1.

Table S1: Thermodynamic parameters of the analysed system.

T T ALc ALe Ac — ALe ASt; AQrTr
(K) (mN/m) (A%/molecule) (J/mol-K) (kJ/mol)
293.15 6.4 48.9 70.2 —21.3 ~148.91 —43.65
301.15| 141 46.8 58.8 ~12 —83.89 —25.26
303.15| 18.8 45.6 55 -9.4 —65.71 ~19.92

The extrapolation of the linear fit of n, = f(T) towards . = 0 leads to 14.7 °C. On the other
hand, the critical temperature at which it is no longer possible to obtain a LC phase can be
determined by extrapolation of the linear fit of AQ+, = f(T) towards AQ+, = 0, which leads to

38.1 °C.
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2 Surface pressure-area isotherm of C1P

In Figure S1 the surface pressure—area isotherm of C1P on water at 20°C is presented.

20°C.
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Figure S1: Surface pressure—area isotherm of C1P on water at 20°C.

3 GIXD measurements

In Tables S2-S6, the GIXD peak positions (Qy and Q) with tilt (t), distortion (d), cross-
sectional area (Ao), and in-plane lattice area of a single chain (Axy) are given for pH 9 and

pH 4 with and without calcium and on water.
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Table S2: GIXD measurements on water at 20 °C.

T Qv | Q) Q' | QF t d Ao Ay
(mMN/m) | (A7) AT A A O (A% (A%

0 148 030 |150 |05 |115+1 |00107 |201+04 |205%04
1 149 |024 [150 [012 [93%1 0.0071 |202+04 |[204+04
5 150 |0 150 |006 |26%1 0 202404 |20.2+04
10 151 |0 — |— o 0 201+04 |201%04
20 152 |0 — |= o 0 198+04 |19.8+04

Table S3: GIXD measurements at pH 9 and 20 °C (borax buffer with 150 mM NaCl and

1 mM CacCly).

n Qv | Q" |Qy |Q7 Q) |Q° |t d Ao Ay
(mN/m) | A A TAYTAYTAY A O (A% (A%

5 134 {051 | 145 | 041 | 159 | 010 |225+1 |0.197 |201+04 |21.7+x04
10 135 | 051 | 145 [040 | 160 |0.10 2221 |0.198 |200x04 |216x04
20 1.36 [ 049 | 147 | 037 | 161 [ 009 |21.2+1 |0.197 |198+04 |[21.3+04
30 136 [ 047 | 148 | 034 | 161 |0.09 |199+1 |0.194 |19.7+04 |21.0x04

Table S4: GIXD measurements at pH 9 and 20 °C (borax buffer with 150 mM NaCl and

1 mM EDTA).

m Qq' Q' Qu’ Q/ t d Ao Ay
(mN/m) | (A7) A | A A |6 (A% (A%

15 140 |053 |146 |027 |209+1 |00615 |205+04 |220+04
20 141 [046 |147 [023 [179%1 [00521 |[206+04 |21.7+04
30 144 037 |148 |018 |143%1 [00353 |205+04 |212+04
35 147 [028 |149 |0 124+1  |00208 |204+04 |209+0.4
40 148 024 |150 |0 104+1 | 00153 |203+04 |[207+04
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Table S5: GIXD measurements at pH 4 and 20 °C (citric buffer with 150 mM NaCl and

1 mM EDTA).

n Q' | Q' Qs |QF | Qy |QF t d Ao Ay
(mN/m) | A | A A A AD AT [ (A% (A%

5 142 | 055 | 1.44 | 0.39 | 1.49 | 0.16 |21.8=1 | 0.0609 | 202%0.4 | 21.7+04
10 145 | 0.42 | 1.47 [0.29 | 149 | 012 [166+1 |0.0340 |202+0.4 | 21.1+0.4
20 | — |148 |022 | 150 |0 0.8+1 [00135 204204 | 207204
30 — | — |— |— |50 |0 0 0 20204 | 202 £ 0.4

Table S6: GIXD measurement at pH 4 and 20 °C (citric buffer with 150 mM NaCl and

1 mM CaCly).

n Qv [Q' Q4 |Q/ Qy’ Q7 |t d Ao Ay
(mN/m) | (A7) | AT A A A A6 (A% (A%

2 141 | 052 | 1.44 | 0.37 149 |0.15 |21.1+1 | 0.0711 | 20.4+0.4 | 21.9+0.4
10 143 | 046 |1.45 | 0.35 150 |0.10 | 18.6#1 | 0.0536 | 20.4+0.4 | 21.5+0.4
20 — — 1.47 | 0.32 150 |0 14.4+1 | 0.0356 | 20.2+0.4 | 20.9+0.4
30 — — 1.48 | 0.25 150 |0 11.2+#1 | 0.0207 | 20.2+0.4 | 20.6+0.4
40 — — — — 151 |0 0 0 20.1+0.4 | 20.1+0.4
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