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1. Introduction

The RNA genomes of retroviruses such as Human Immunodeficiency Virus undergo rapid evolutionary
change upon human infection. The enormous diversity and evolutionary progression of these viruses make
the development of reliable detection tests, effective vaccines, and pharmaceutical agents difficult.
Understanding the interacting relationship between viral proteins becomes important to identify protein
regions that may be susceptible to drug intervention. The conserved regions of viral proteins are
particularly of interest because of their roles in producing viable virus. We are interested to examine the
interacting relationship of highly conserved region pairs between proteins, and attempt to identify
inter-protein regions with high level of mutation correlation.

2. Method and Results

The distribution of interest is the probability of observing mutation at two conserved regions from different
proteins by random chance with no selective pressure. Consider the situation of proteins X and Y from the
same virus has been sequenced in N, and N, strains respectively. Supposed a conserved region of X is
mutated at x number of strains in N, ; similar notations are used for Y. If there are z pairs of conserved
regions from each of X and Y mutated simultaneously on the same strain, the probability of observing z,
assuming no mutation correlation, can be expressed as P(z | x,y,N,,N, ), where z is constrained by
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Then, the number of possible distribution of z indistinguishable coincidences over 77 is:
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Supposed x; and y; of mutations occur within 7, where x, C xand y, C y, the number of possible distribution of
remaining mutation within 7 but not in z, denoted as w_ , is
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The number of ways w_ can be distributed in Ny and N, is dictated by number of mutation outside of 7.
Define w_ to be the number of ways x — x, can occurin N, —7] strains and similarly for y:
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Then the total number of ways of distributing a set of x,x;,y,y, given z number of strains overlapping is
w.w w . This must be summed over all possible values of x; and y,. Thus, the total number of ways in
which z overlaps can occur given N, ,N,,x, yis:
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Finally to obtain P(z|x,y,N,,N,), we must divide equation (6) by the number of ways of distributing x
mutations over Ny and y mutations over N, without restriction:
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2.2 Tables

Table 1. Conserved decemer is defined to be peptide with over 90% conservation across all HIV strains.
Conserved Segment is the aggregate of overlapping conserved decemers.

We therefore obtain:

Capsid Integrase RT RNase H egpl20
Conserved Decemer 11 31 19 15 2
Conserved Segment 4 5 7 2 1

Table 2. Correlating Conserved HIV Protein regions. The table represents the number of conserved
decemer pairs, where P(zlx,y,N;,N;) < 0.01, observed within pairs of conserved segments. Only
inter-protein pairs are considered.

5
8
Sla
~ SRES;
5 g9
< A a
2 2 |a i S
58 12 28] 2E12lel |l lal2
25 9T I8 sl2 E=la] a2gsd
29 Ca flh|Zl€ZE R A% T2 SIS
S ol S Eledag = BlTgdld iy a s
CESH3EEE22 28228288
25522 2E83 33288222
MO ZlR|lE @z o Sz <l H
8%§2EE>58825%&5(%&§5§
2 < O ORIREZ S Im = = g
Q| 2|2 ZERIZOECEESEzE S
F‘EZO’—"—‘%’—]D«Q-«,_]<C._]Q_<QQ<B@
=2 22221922 s2Z28 2808
ZOlE B8 EEEazESlEEZECE D
D E|ESEEERSSOEIRSEZERDS
RNase |EVNIVTDSQYALGIIQAQPD (52-71) 20033 11 36[22]|55 0 1775 66{44 3 0 0 0/ 0 40
WVOAHKGIGGNEQ (95-108) 8 12 1111 8| 8 0/ 8 6] 4/ 13 28 6/20
Capsid |SPRTLNAWVKV (16-27) 4101 0] 4 8 1 2/ 2 4 29
VGGHQAAMQMLK (59-71) 6|15 0/ 6 120 111 3 1 615
PRGSDIAGTT (99-109) 21 5 0/ 2 4.0 4 1 0 215
PRGSDIAGTTVDRE(155-169) 10/25 10/ 10 0 8/ 5 5101025
[ep120 [WVTVYYGVPVW (35-46) 100 0 8 2 8 2 4 410
INT PGIWQLDCTHLEGK (58-72) 25 14 1 0 825
EAEVIPAETGQ (85-96) 00 0 0 0 02
GIPYNPQSQGV (140-151) 4.2 3 0 0 410
QAEHLKTAVQMAVFIHNFKRKGGIG (168-19%) 28006 2 020 4
WKGPAKLLWKGEGAVVIQD (235-250) 33 428 8 16/ 8 47
RT KQWPLTEEKIKAL (22-35)
IGPENPYNTP (50-60)
RKLVDFRELNK (72-82)
SVIVLDVGDA (105-115)
FRKYTAFTIPS (124-135)
EPPFLWMGYEL (224-235)
QKLVGKLNWASQIY (258-272)

Discussion

All five proteins show some number of correlating conserved decemers. Furthermore, all of the three catalytic

proteins contain conserved segment that display high number of correlating decemer pairs with other proteins. For

example, QKLVGKLNWASQIY of RT has more than 10 correlating decemer pairs with 8 out of 12 conserved

segments on other proteins. By analyzing the correlating mutation between inter-protein regions, we identify

correlating conserved segments that their interaction can be further studied.
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