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Figure 3: (A) The distribution of 6)\gil)ob for water exposed residues of Hb in the T, state.

The black and red lines correspond to simulations carried out in 90A and 150A solvent
boxes, respectively. (B) The distribution of hydration structure relaxation times evaluated
for surface residues of the T, state in the 90A and 150A simulation cell. This figure is not
sized propertly. The axes labels are too small. The panel labeling is inconsistent
between the figure and the caption (capitalization) I have redoone the figure
with xmgrace, making the two graphs in the same worksheet. Please let me
know if something different is needed.

of 7y = Nwat/Nmax was determined as the instantaneous number Ny, of water molecules for

a specific snapshot and the maximum Npyax encountered along the entire trajectory.

To obtain more detailed information, d A hon(t) Was analyzed for the residues listed in Table
1, see Figure 4. For certain residues, structural transitions (at t = 470 ns, t = 770 ns, and
t = 891 ns) are accompanied by abrupt rather than by gradual changes in local hydropho-
bicity of individual residues. Examples include Val983;, Thr4la;, or Asp94«a;. By contrast,
Tyr42a, shows a gradual decrease in dAyhon over most of the 1 ps simulation. Except for
Val98p, all residues that show a substantial increase in their hydrophilic (6 Appen ~ 0.5) versus
hydrophobic (0Aphop ~ 0) character [Thrdla;, Tyrd2a,] or a decrease [Thr38a;, Asp94a;,

Asp99ps,] are at the a;/B; interface. This suggests that the decay for the 90 A box is trig-
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Figure 4: Local hydrophobicity for the simulation in the 90 A box. Moving average over
50 ns of dAphob as a function of time for residues involved in the C-terminal salt bridges
(column A), additional salt bridges (column B) and the «;f; shearing motion Where is
a3, shearing motion described?]see p. 6 (columns C and D), see Table 1.

A(0Aphob) except that of Val98p;, which is associated with the first transition (see Figure
5). Also, several of the residues at the a;/83; interface show pronounced changes in local
hydrophobicity that coincide with structural transitions. However, in contrast to the 90
A box, several residues in column D (i.e., Val98(3,, Asp9943,, and Asn201f3,) show local
hydrophobicity changes that cannot be linked to a transition. For the second and third
transition, there is again a clear change for Thr4la,;, Thr38«;, and Asp94«;. This may also
suggest that the nature of the first transition (stepl) in the 90 A and 120 A box is different.

Krystel: can we substantiate this through Figures 2, 77 to 777 Also, how about
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superimposing one a; 3, interface and measuring the RMSD for the second pair?

Figures 2, and?? to 77 show that the transition between Ty and R4 occurs via intermediate
structures, specifically Ry,RRy and R, via different macromolecular properties: Figure 77
shows the variation of some general properties characterizing the Hb transition, details on
the His146/3, that are used for characterizing the Ty —R, in Ref.,* are described in Figure
77, results on the quaternary are illustrated in Figure 2 and, finally, results for the a;f;

interface are illustrated in Figure 77.
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Figure 5: Local hydrophobicity for the simulation in the 120 A box. Moving average over
50 ns of dA\phob as a function of time for residues involved in the C-terminal salt bridges!®
(column A), additional salt bridges (column B) and the a4, shearing motion (columns C

and D), see Table 1.

14






A B C D

1-5_|-|-|-|-|-|__|-|-|"'|-|-|"|-|-|-|-|-|__|-|-|"|-|-|_
1.2 |=Arg141- =1His146- fe T TF38 =1Cys93-, -
08 - - - -
0.4 - - - -
IMII Ity - —— IIW-
131.:.:.:...r1.|.|.|.|.r1.|.|.|.|.r1.|.|.|.|.r
Sl L NI BN NI BN N o LN BNL N NN LN NNLEN N N NN NNLEN RN NNL AN BN N N LA BELEN BELEN NI RELEN N
1.2 f=Vvali-, -t Y540+, . — -
08 - - -1 -
0.4 = --WW- =Thrd1- | I valos-, -
7131.|.|.|.|.r1|||.|r.|.|.|.|.r1.| [ I I
s errrrrrrrrrigrrrrrrrrrrpr s r e eIt eI
: 1.2 |-Asp126-, JAspoa- €I JAspoo-, 7
= o8} ki wT - - -
04 -1 =Tyrda2- | --W-
I IIWII F 3 -
131||||r1.|.|.|.|.r1.|.|.|.|.r1.|.|.|.|.r
Sl L LI BN NI B o L NNL AN NN LN NNLE N N LN BNLEN RN NNL AN BN N N LA BELEN BELEN NI BELEN N
1.2 -Lys127-, —-Tyr145- —=Asp94- - -
08 - - - -
0.4 -WWM--MW-- Ths0Z, -
1_g1lulu:|.|lr1:|:|:|:|:r1.|.|.|.|.r1.|.|.|.|.r
L e rr gt et ettt o 02 04 06 08 10 02 04 06 08 1

1.2 [=Tyr140- | --WM-

08 - -

0.4 -me--\falga-1 -

Ll » I I P B P » « P P B PR P 5

0 02 04 06 08 10 02 04 06 08 1

Time (us)

Figure 6: Local hydrophobicity for the simulation of the 150 A box. It shows moving averages
over 50 ns of 6 pob as a function of time for residues involved in the C-terminal salt bridges'
(column A), additional salt bridges (column B) and the a4, shearing motion (columns C

and D), see Table 1.

(d) Spatio-temporal analysis based on two-dimensional correlation maps: To bet-
ter understand the coupling of local hydration dynamics and the structural transitions, two-
dimensional correlation maps were generated as follows. Similar to dynamic cross correlation

maps (DCCMs)?2% for residues i and j the quantity

(AéAs'lzobA(Dk](:)jlgob)

(2)
VA (AD,)2)

Cij —

was determined for each interval for which Hb was in a particular conformational state as
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Figure 12: Difference in hydrophobicity for the residues in the melittin dimer hydrophobic
pocket (residues Val5, Val8 Leul3, Leul6, [1e20) for the rigid simulations in the 51 and 60
A boxes. The data reported is ASA = Ago — 651, i.e. the change in LH from the simulation
in the two water boxes. The change in AdAypob due to the box size is up to 40%.
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the chains (from Val5 to Leul6) is highlighted by the lower §A (of 0.1-0.2 units) compared

with the C- and N-terminal parts.

o
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Figure 13: Average 0\ per residue for the 100 ns for chains A (black) and B (red) for flexible
(panels A and C) and rigid (panels B and D) melittin dimer. The top row is for the 51 A box
and the bottom row for the 60 A box. The value of the LH ranges from 0.50 < 6\ < 1.00
for the flexible dimer and between 0.00 < A < 1.50 for the rigid dimer. For the rigid dimer,
the central part of the A-helix has consistently lower values of LH compared with the C-
and N-terminal parts. For chain B larger variations in LH are found for some of the residues
due to its different structure. The periodicity of the red traces (panels B and D) reflects the
helical structure which is apparent for monomer B but less so for monomer A. For flexible
melittin the variation of LH along the sequence is much smoother than for rigid melittin as
a consequence of dynamical averaging. [Any reason for this?]|.described in text.

The average hydrophobicity per residue is illustrated in Figure 13. The main difference be-
tween simulations of the flexible (left) and rigid (right) melittin dimer is the amplitude of

the fluctuation of the hydrophobicity, but not its sign. Simulations of rigid melittin in the
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