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Variation feature of receptor binding sites of HIN1 influenza
hemagglutinin in different hosts
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Abstract: Recent outbreak of HIN1 virus worldwide has caused 16 226 deaths in over 213 countries and districts. Bind-
ing between the virus and the receptor on the host cell surface is the key initial event for the infection, which results in the
fusion of viral host cell membrane. Hemagglutinin (HA) is the viral protein that mediates the receptor binding and mem-
brane fusion. The receptor binding sites (RBSs) are located at the membrane-distal part of each subunit of the HA trimer and
are formed by three secondary structure elements, 190 helix (residues 190 to 198), 130 loop (residues 135 to 138), and 220
loop (residues 221 to 228). HA1 with 327 amino acid sequences in length was collected from 1221 HIN1 viruses between
1918 and 2009, and bioinformatic studies were carried out through sequence comparison, entropy calculation for each
amino acid residue, and 3D structure modeling. The results showed that the RBSs of different viruses with different hosts
have different entropies, and the RBSs in HA1 with different hosts have different favorite amino acid sequences. The 3D
modeling indicates the subtly conformation changes in the 190 helix region between different HAls in HIN1. This study
explores new characters of the RBS structure in different HA1s, and provides new information for the further investigation
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of the infection mechanism.
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(1)  HINI HAI : 1918~2009 136 ( 0.865 0.647), 220
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Fz1 HINLFE#H HAL B SaEBEENEE
SEREKEFS HAl E S EREENEE
1 0.042 0.042  0.613%  0.035 0.351 0.042 0.047
11 0.042 0.035 0.035 0.035 0.042 0.035 0.029 0.007 0.007 0.013
21 0.000 0.250 0.040 0.013 0.012 0.000 0.012 0.033 0.000 0.000
31 0.000 0.007 0.027 0.007 0.055 0.000 0.007  0.673*  1.012**  0.000
41 0.022 0.007 0.022 0.000 0.000 1.210%** 0.020 1.015%* 0.007 0.804*
51 0.108 0.000 0.012 0.595 0.000 0.013 0.686* 0.000 0.677* 0.646*
61 0.024 0.007 0.024 0.519 0.000 0.013 0.000 0.007 0.080 0.012
71 0429  0.667*  0.019  1.241%  0.786*  0.991*  1.177%*  0.007 0.000 0.000
81 0.000 0.046  0.635*  0.007  0.734*  0.656* 0490  0.709*  0.750*  0.020
91 0.000 0.195 0.000 0.000 0.000 0.000  1.369** 0007  0.755%  0.354
101 0.007 0.039 0.013 0.007 0.084 0.007 0.057 0.000 0.029 0.115
111 0.066 0.019 0.012 0.052 0.031 0.238 0.000 0.007 0.046 0.000
121 0.012 0.031  1.122%%  0.022 0.000 0.013 0.364 0.012  1.163%*
131 1.047%%  0.653*  1.089%*  0.000 0245  0.698* 0254  0.666*  0.000 0.583
141 0471 1.148%**  0.035  1.308%*  1.017**  0.032 0.012 0.007 0.562 0.007
151 0.020 0.584 0.007 0345  0.712%  1.109%* 0082  0.831*  0.885*  0.718*
161 0.000 0.000 0.818* 0.073 0.273 0.353 0.019 0.007 1.260** 0.017
171 0.574 0.043 0.762* 0.038 0.029 0.007 0.000 0.033 0.228 0.000
181 0.012 0.579 0.000 0.046 0.019  0.620%  0.893*  1.106**  1.726%*  1.011%*
191 0007  1.254%%  1.161**  0.354 0007  0.0998%  0.907*  0.959*  0.779*  0.180
201 0.033 0.038 0.571 0013 0.757* 0276 0013  1.106**  0.007  0.716*
211 0.573 0709 0013  0.713*  0.013 0.000 0.066 0.196  1.201%**  0.000
221 0.007 0.056 0.056 0076  0.801* 0095  0666*  0.000 0.012  0.667*
231 0.062 0.007 0.044 0.000 0.013 0.029 0.716* 0.431 0.345 0.066
241 0.034 0.447 0.013  0.692%  0.012 0.019 0.019  0.714*  0.000 0.000
251 0.000 0.584 0.569 0.000  0.618*  0.450 0.013 0.000 0.047 0.593
261 1.063**  0.364 0493 1.045%*  0.441 0.013 0.000 0.013 0.183  1.257**
271 0.007  0.660*  0.548 0.562  0.715%  1.027**  1.329%% 0012  0.738*  0.701*
281 0.720* 0.007 0.000 0.007 0.007 0.997* 0.000 0.443 0.349 0.119
291 0.596 0.189 0.012 0.000 0.039 0.076 0.000 0.605* 0.012 0.012
301 0.641%  0.040 0.000 0.007 0.429 0.000 0.000 0.019 0.007 0.042
311 0.655%  0.000  0.728*  0.244 0.007 0.000 0435  0.665*  0.013 0.000
321 0.007 0.013 0.007 0.580 0.007 0.007 0.060 0.020 0.055 0.007
(1) HAIl s (2)**: ( =1.000); *: (1.000= =
0.600); : ( =0.600)
3) HINI1 RBS s
1 130 220 Wilcoxon , 0.01
0.4, 190
15 11 192 192 197 130
( 0); 190 10 , RBS
, 198 ( 1.040) 193 ,
( 0.654) 8
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M(0.52) 1(1.55) 1(1.55) S(2.06) T((l. 55)) S(7.22)
G(1.03) S(2.06) D(1'03)
X(0.52) L(0.52) K(0:52)
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K(93.06) AGT22)
R(5.56 :
W(100) ((1.39)) V(100) T(100) A(100) S(2.78)
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W K A\ T A A
W T \% S A S
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K(30.38) \;(925'2491) v(2.21)
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W(99.92) N(0.98) 1(0.49 (47 83 S(0.66) S(61.51)
M(0.08) 1(0.49) (0.49) (47.83) 1(0.49) A(38.49)
G(0.25) S(0.33) X(0.08) D(0.16)
X(0.16) (L}(g'gg) X(0.16)
T(0.08) (0.08) K(0.08)
0.007 1.089%** 0.245 0.698* 0.254 0.666*
D EE ( =1.000); *: (1.000= =0.600); ( =0.600)
2.14 HAl ZARE A5 5 RE 5 2P EA KPR 5 , HIN1
ES V]l . 133
5 HINI , Arg(R)"¥,
, RBS Lys(K)'?*; 198 Glu(E)'"*®,
C Tyr(Y)* Trp(W)'™ Ala(A)'"®, Thr(T)"*® 136 138
His(H)'® M 130 :Val(V)'™* Ala(A)"™’ 196 197 225 227 , HINI
; 190 : GIn(Q)"" HIN1
Leu(L)”™  Tyr(Y)"’ ;220 ,
. Pro(P)*'  Lys(K)** Val(V)*  Arg(R)** HINI ,
Gl 226 Gl G228
n(Q) y(©) 2.2 HINL (HA)
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“Pocket”( ) ,
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