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Input: An experimental nanospectrum S = s1s5. .. s,, and a theoretical nanospectrum
T=tty...tm
Output: An alignment between S and T’
1. Initialize an (m + 1) x (m + 1) table D by setting D[0,0] = 0, D[1,1] = d(s1,t1) and
other cells to co. We also assume DJi, j] = oo when i < 0 or j < 0.
2. For i =2tomdo

3. For j = 2 to m do
D(i— 2,5 —2) +d(si—1,tj—1) + d(s;,))
4. D(i,j) =mins D(i—2,5—3) +d(S[i —1,i],T[j — 2,5])
D(i—3,5—2)4+d(S[i—2,i],T[j —1,4])
5. Use backtracking to find a best alignment between S and T'.

SUPPLEMENTARY FIGURE 1. Dynamic time warping algorithm with a constraint. The distance
between two data points S[i —1,i] and three data points T[j — 2,j] is defined as d(S[i —
1,i, T — 2,j1) = d(si—1, tj—2) + d(s;, tj). The distance between S[i—2,i] and T[j —1,j] is
defined as d(S[i —2,i],Tj — 1j]) = d(si—2, tj—1) + d(si—1, ¢;) + d(s1, ).



Input: An average consensus nanospectrum C, a list of experimental nanospectra
S51,59,...,5, in the increasing order of their distances with C, and param-

eter u.
Output: An improved consensus nanospectrum

1. Fori=1tomdo

2. Use DTW to align C and S;. The nanospectrum S; after time warping is repre-
sented by S.

4. Update C using the weighted average of C' and S;. The weights of C and S; are

u +% — 1 and 1, respectively.
4. Return C.

SUPPLEMENTARY FIGURE 2. Algorithm for improving the average consensus nanospectrum
by alignment.
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SUPPLEMENTARY FIGURE 3. PCCs of the empirical nanospectra and flipped empirical

nanospectra of AB+.42 compared with the theoretical nanospectrum generated using 1AAV
model and linear interpolation.
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SUPPLEMENTARY FIGURE 4. (a) A plot of a 475-blockade alignment consensus nanospectrum
of AB1-42 is shown versus normalized duration (orange line). Aligned with the empirical data is the
corresponding 1AAV model (blue line) using DTW. The alignment consensus was correlated
(PCC = 0.919) with the corresponding volume model. (b) A plot of a 2000-blockade alignment
consensus nanospectrum of SAB1.42is shown versus normalized duration (orange line). Aligned
with the empirical data is the corresponding 1AAV mode (blue line) with DTW. The empirical
alignment consensus was correlated (PCC = 0.876) with the corresponding 1AAV model.
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SUPPLEMENTARY FIGURE 5. Distribution of the PCCs between the alignment consensus
nanospectra of AB1.42 and the theoretical nanospectra of 10,000 random peptides after DTW.
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