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Kop pa3nnuuTux eH3uMa aKTUBHUX Ha YIJbeHHM XUApaTHMa, Kiu3ajyhu, napanenHu
CTEKMHI M3Mel)y MOHOcaxapuaHe jeIVHHUIE U aMHHOKHCEJIMHE NIPOTeHHA je BaKaH 3a
nperno3HaBame cyncTpata u (eHomen mpouecuBHoctd [1]. Ilopen xuapodoOHOT
edekTa, OHM HHTEparyjy IyTeM HCKOHBCHIIMOHATHMX BOJOHMYHUX Be3a: C-H/n
uHTepakuja [2]. HujemHa onx oOBMX HMHTEpakuuja HHje NOCEOHO YycMepeHa,
omoryhaBajyhu knn3ajyhu xapakrep. OBlie CMO CUCTEMATCKH aHAJIM3UPAIH T€OMETPH]jE
apoMaTH4YHO/caxapuIHNX KOHTakaTa HaljleHMX y Kpucrajorpadckum cCTpykTypama y
[Iporennckoj banuu Ilonaraka. Kpurepujym 3a C-H/m unTepakuuje je OMO MCTH Kao y
[3]. Ckpurnite u porpamu 3a mpeTpary Cy HallMCaHH y je3uKy Python ca xopuimhemeM
oubmmorexe MDAnalysis [4] 3a yurame PDB paroreka. Ilokaszaimm cMO ma camo

/ apOMaTHqHO/caxasz(HH koHTaktn ca C-H/m
UHTEepaKLjaMa MMajy IPETeHKHO IMapalielTH
u Kn3ajyhu kapakrep y paBHH MapajesHoj ca
apomatnyauM ~ npcreHom  (Cimka — 1).
l'eomerpuje Hucy crneuupuuHe y paBHU
rapaJieJIHoj ca apOMaTUYHUM MPCTEHOM, CaMO
MIOKa3yjy TeXbY Ka HOPMAJIHUM pacTojambiMa
usmel)y mnpcremosa oko 4 A, jok cy
XOpU30HTaHAa MoMepama y omcery 0-2 A.
AHanmza oOpasama eH3UM/CyIcTpar mokasaina
Cnuxka 1. HpI/IMep HIECTOYWIAHOT je ma ceaka apyra wmid Ttpeha jenuamia
CyTICTpaTa KOju MHTEparyje ca TpH  cyncTpara Koj AyTHX caxapuja MHTeparyje ca
apoOMaTUIHC AMUHOKHUCCIIMHC Y TYHCIY apOMaTHYHOM  aMHHOKHCEIWHOM  €H3UMa
ensuma. PDB id: 1L2A. (Cmuxka 1).
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In different carbohydrate active enzymes, the sliding, parallel stacking between a
monosaccharide unit and a protein aromatic ring is important for substrate recognition
and processivity [1]. Along with the hydrophobic effect, they interact by
nonconventional hydrogen bonds: the C-H/m interactions [2]. Neither of these
interactions is highly directional, therefore enable sliding.

Here, we systematically analyze geometry of monosaccharide/aromatic amino acid
contacts found in X-ray crystallography structures, in the Protein Data Bank. The criteria
for the C-H/x interaction are the same as in [3]. Homemade scripts for the search were
written in Python with the MDAnalysis [4] python library for protein file parsing.

We showed that only the carbohydrate/aromatic contacts with C-H/z interactions are
preferentially parallel and of sliding character in the plane parallel to aromatic ring
(Figure 1).

The geometries are not specific in the
plane parallel to the aromatic ring, they
only show tendency for the normal
. distance between rings of around 4 A,
while horizontal displacement are in the
. range of 0-2 A.
The analysis of enzyme-substrate
g L patterns showed that every second or
\\\ third carbohydrate unit in long

] > ; .l substrates stacks with enzyme aromatic
Figure 1. An example of a six units long ;11100 acids (Figure 1).

carbohydrate substrate interacting with three
aromatic amino acids in the protein cleft. PDB
id: 1L2A.
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