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TOHKQOS HOCTPOUKA TPAHCASALUU Y OaKkTepuu

Comparing sequence evolution of homomers versus
heteromers

Background Workflow and Background

It is well known that proteins form complexes 1o increase their stability and improve
functionality. There are mainly two types of complexes — homomers, in which all subunits

are identical, and heteromers, in which subunits are encoded by different genes. S
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Ang mga protina ay bumubuo ng iba’'t ibang complexes upang tumaas ang kanilang < X A ;V;’('Jffe‘z‘gi;”
estabilidad at kakayahan. Mayroong dalawang mas kilalang complex — homomers, na Y '
binubuo ng mga kasangkap na magkapareho, at heteromers na mayroon kasangkap Computing the evolutionary rate Y .
Nna gawa ng iba’t ibang genes. Ngunit, hindi pa masyadong naiitindinan kung mayroong Kc / Ko " :
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E e Figure 7. Histograms per structural category with comparisons between heteromers and homomers. (A) The
distributions of entropy in the surface and core for heteromers (resp., yellow and orange) and homomers (resp., green

e e and blue are similar. (B) The distributions of evolution rates do not show any significant difference.
CpaBHEHME CKOPOCTEM DBOAOLMK U LLIEHHOHOBCKOM SHTPOMMKM B TOMOMEPAX M TETEPOMEPRAX HE BbIABAIET 3HAYMMbBIX PA3AMYMM,

Figure 3. Distribution of the evolutionary rate and conservation of positions in each structural

category. A and C show Origin recognition complex subunit 1. B and D show Histone A Entropy B Ratio
acetyltransferase HPA2. Note that the core is more restricted (low Shannon's entropy, high 14 - T —
Kc/Kr) than the interface in both proteins. In our data it happens for 80% of homomers and -
60% of heteromers. L 13-
PacnpeAaeAeHne CKOpPOCTU BOAIOLIMU U KOHCEPBATUMBHOCTU AAS KODKAOM CTRYKTYPHOM KATETOPMM. S . .
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Conclusions and future work
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In summary, a comprehensive pipeline was constructed. The pipeline calculates Shannon's
entropy and Evolution Rate, and normalizes these values for any given set of protein homologs. E
The pipeline also assigns structural categories (surface, core, and interface) to amino acids of t=-2.219 ) t =0.644
the query proteins. ve- p =0.057 o = 0.537
Conservation (Shannon'’s entropy) and Evolutionary rates (Kc/Kr) are correlated. The core is the HHOSes bk Homome: Heterome '
most conserved region. Homomer subunits tend to have a larger surface area that interacts
with the other subunits as compared with heteromers. Homomers tend to have a higher

restriction in the evolution of their interfaces, however we do not have sufficient data to prove

Mean Interface /

;TOT'SJ”COl S|gn|gchor]rce of this observation. Finally, the evolutionary rate does not ditfer between Figure 9. Distributions of normalized entropy (A) and normalized evolutionary rate (B). The entropy plot shows that

ch])momers dand nheteromers. = L . : homomers are more conserved than heteromers, this difference is not staftistically significant (probably due to the small
e study may beoex’rended Jsing Th.e crea’red p|pgl|ne fo'f a larger data set. Additiondl qnolysw sample size). The evolutionary rate plot shows no difference between homomers and heteromers.

may oe qone using other CCITegOI'IZCITIOﬂS of amino acids as porome’rer for a radical or PccnpeAe/\eHme SHTPOIMNKM MOKA3bIBAET 6OAbLLIYIO KOHCEPBATMBHOCTb TOMOMEPOB NO CPABHEHUIO C reTepomMmepamm OAHAKO

conservative change. DA3AMYME CTATUCTUMHECKM HE3HAYMBO (BO3MOXKHO M3-30 HEBOABLLIOTO PA3MEPJT BLIBOPKM). PACNpEAEAEHUE CKOPOCTEN 3BOAIOLMM HE

All data and the code are available at hitps://github.com/LauAvinyo/SMTB18 Project. BbIABAAET PA3AMUMIA,
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