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Problem Statement

The objective is to consider ribosome samples of two groups,
phenotype and non-phenotype, and Investigate whether the
distribution of the locations of the two groups of proteins are the
same. To do this, the Mahalanobis distance is computed between
each pair, and the optimal coupling minimizes the sum of the
within-pair distances. The number of cross-matched pairs will
determine whether or not the distributions of the locations of proteins
are the same.

Biology

Ribosomes are composed of
RNA molecules and ribosomal
proteins.

Two  different  types  of
proteins: phenotype (blue) and
non-phenotype (yellow).

Object is to determine if the
distribution of the locations of
the proteins in both groups are
the same.

Non-bipartite Matching

Matching sort algorithm for N data points.
Optimal pairing minimizes sum of within-pair distances.

Within-pair distance: (;; = maxp (dpc) — 05,
where 0;; Is the distance between two points.

Total number of possible pairings: () where N = 76.

Mahalanobis Distance

Non-Euclidean distance calculated with respect to the pooled
variance-covariance matrix

Mahalanobis distance from i*" to the j** group (Rosenbaum):

57;23' — 532'7; — (Rz’ _ Rj)T S~ (Rz’ — Rj)

Ri: rank of observation k

S: pooled variance-covariance matrix

Method and Results

e [ he test statistic used is the number of cross-matched pairs, ai,
from the non-bipartite matching (Rosenbaum).

e [ he null distribution for the number of cross-matched pairs a; is
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where n is the number of phenotype proteins,

&an_zal,anda():] n—;al

e For our data, a1 = 17 with associated p-value = 0.547. Therefore,
we conclude that the distribution of the protein locations are
statistically similar.

Mull Distribution of a,, Obtained by Permutation

Optimal Minimum Within-Distance Pairing between Ribosomal Proteins
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Highlights of Our R Code

Determines rank of each attribute

Computes Mahalanobis distance between all pairs

Finds optimal matching based on Mahalanobis distances
Determines number of cross-matched pairs

e (Calculates test statistic based on number of cross-matched pairs

We implement these methods in an R code that calls a C-program
for the non-bipartite matching.
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