Table S3: 1-VH

The positions of
P Amino acids Counts Percentage(%)

amino acids

1 H 34782 66.05139
1 D 11092 21.06383
1 Q 4289 8.14486
1 S 882 1.67493
1 E 784 1.48882
1 M 269 0.51083
1 L 162 0.30764
1 P 95 0.18041
1 A 80 0.15192
1 Y 76 0.14432
1 R 41 0.07786
1 N 32 0.06077
1 G 24 0.04558
1 w 18 0.03418
1 C 12 0.02279
1 \Y 10 0.01899
1 I 5 0.0095
1 K 4 0.0076
1 F 1 0.0019
1 T 1 0.0019
2 Vv 51345 97.20198
2 C 837 1.58454
2 M 168 0.31804
2 G 124 0.23475
2 L 100 0.18931
2 w 89 0.16849
2 A 65 0.12305
2 H 25 0.04733
2 E 19 0.03597
2 R 15 0.0284
2 S 15 0.0284
2 D 9 0.01704
2 Q 6 0.01136
2 F 4 0.00757
2 I 1 0.00189
2 P 1 0.00189
3 Q 56664 97.66287
3 A 780 1.34436
3 S 167 0.28783
3 C 103 0.17752
3 P 100 0.17235
3 Vv 52 0.08962
3 R 33 0.05688
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0.00302
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99.02979
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0.0393
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0.00756
0.00756
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28.1344
25.6163
2.32161
1.8455
1.7276
1.59762
0.62877
0.56529
0.23125
0.19951
0.13754
0.06953
0.06348
0.04383
0.04081
0.01965
0.00453
0.00453
0.00302
98.35397
0.67262
0.52298
0.29172
0.09371
0.01814
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0.01058
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0.00907
0.00151
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93.60328
3.38365
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0.00756
0.00303
99.82446
0.08626
0.0454
0.02875
0.01211
0.00303
93.37626
3.77185
2.29991
0.36799
0.092
0.092
40.19608
18.62745
17.97386
11.11111
2.61438
2.61438
2.28758
1.96078
1.30719
0.98039
0.3268



Table S4: 1-VHH

The positions of
P Amino acids Counts Percentage(%)

amino acids

1 H 33972 67.90597
1 D 9673 19.33517
1 Q 4483 8.96098
1 E 771 1.54114
1 S 423 0.84553
1 M 225 0.44975
1 L 104 0.20788
1 P 91 0.1819
1 A 90 0.1799
1 Y 80 0.15991
1 R 27 0.05397
1 w 22 0.04398
1 G 19 0.03798
1 V 15 0.02998
1 N 13 0.02599
1 C 10 0.01999
1 I 4 0.008

1 T 3 0.006

1 K 2 0.004

1 F 1 0.002
2 V 49374 98.27432
2 C 407 0.8101
2 L 103 0.20501
2 M 87 0.17317
2 G 72 0.14331
2 w 61 0.12141
2 A 49 0.09753
2 H 27 0.05374
2 E 18 0.03583
2 Q 15 0.02986
2 S 10 0.0199
2 D 8 0.01592
2 R 6 0.01194
2 P 4 0.00796
3 Q 52971 98.66083
3 A 283 0.5271
3 S 112 0.2086
3 P 60 0.11175
3 Vv 47 0.08754
3 L 45 0.08381
3 C 43 0.08009
3 R 42 0.07823
3 E 25 0.04656



(>N e> i e>RiNe> RN e)> NN o) B o> RN e)>RNe> NN e) B o) NS BNG ) NNG) BN BINS) NENG ) BENG) BNNS) BNNS) NG BENG) NS BN S) NG B SN SN S T~ R S S~ N R N GV RN @S B S0 I GV V]

< UQ0DSZX<>POOMXOITIODATOII>MrErSEOEL<AXTOOIMINI<TITOS>P> - ZTOSXTI

23
22
7
5
5
53465
205
114
57
56
47

54148
169
118

57

54301
146
111
59
56
23

0

—_—

w W N ©

0.04284
0.04098
0.01304
0.00931
0.00931
98.92133
0.37929
0.21092
0.10546
0.10361
0.08696
0.07586
0.0444
0.0407
0.00925
0.0074
0.00555
0.0037
0.00185
0.00185
0.00185
99.11407
0.30934
0.21599
0.10433
0.08603
0.07688
0.04393
0.01464
0.01098
0.00915
0.00732
0.00366
0.00183
0.00183
99.21071
0.26675
0.2028
0.1078
0.10231
0.04202
0.01827
0.01644
0.01279
0.00548
0.00548
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0.031
0.031
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0.00911
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0.00546
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0.00364
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0.16182
0.12909
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0.02727
0.01091
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0.35417
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0.00182
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0.08706
0.04534
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0.02358
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0.01632
0.00907
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0.00544
71.77051
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1.60477
0.55306
0.2865
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0.00907
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0.0453
0.03805
0.02718
0.0145



16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19

4> 0D IV Z<TITrPOSX—ITM<OOGrUI<KZTIUP>PA0r0OZZI4S<>TPO0OO0X0OIMOGOZIA®

8
6
1
1
52047
2018
259
208
159
158
99
77
59
42
40
29
9
2
1
53882
438
300
299
145
62
24
20
14
12
0

—_—

W W wo o N o

2
54302
216
187
182
141
131
37
30

0.0145
0.01087
0.00181
0.00181

94.27609
3.65533
0.46914
0.37676
0.28801

0.2862
0.17933
0.13948
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0.00157
88.1202
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2.06221
1.56085
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0.73628
0.52659
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0.23019
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0.01892
0.01261
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2.6449
2.29056
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Table S5: 2-VH

The positions of
P Amino acids Counts Percentage(%)

amino acids
1 H 30273 65.37315
1 D 9906 21.39155
1 Q 3775 8.15194
1 E 845 1.82474
1 S 725 1.5656
1 M 305 0.65863
1 L 161 0.34767
1 A 72 0.15548
1 P 67 0.14468
1 Y 57 0.12309
1 R 35 0.07558
1 N 23 0.04967
1 G 22 0.04751
1 \Y 16 0.03455
1 C 13 0.02807
1 w 6 0.01296
1 I 3 0.00648
1 K 3 0.00648
1 T 1 0.00216
2 \Y 45175 97.22162
2 C 722 1.55382
2 M 156 0.33573
2 G 89 0.19154
2 L 89 0.19154
2 w 87 0.18723
2 A 50 0.10761
2 H 24 0.05165
2 E 19 0.04089
2 S 17 0.03659
2 D 14 0.03013
2 R 14 0.03013
2 Q 8 0.01722
2 F 2 0.0043
3 Q 48039 97.68392
3 A 615 1.25056
3 S 157 0.31925
3 C 96 0.19521
3 P 76 0.15454
3 Y 47 0.09557
3 R 42 0.0854
3 E 26 0.05287
3 K 26 0.05287
3 L 26 0.05287
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6 0.0122
48483 98.00881
548 1.10779
150 0.30323
70 0.14151
56 0.1132
48 0.09703
45 0.09097
34 0.06873
20 0.04043
7 0.01415
2 0.00404
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1 0.00202
1 0.00202
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48992 98.36961
493 0.98988
194 0.38953
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22 0.04417
7 0.01406
5 0.01004
1 0.00201
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1 0.00201
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49175 98.47211
435 0.87108
125 0.25031
57 0.11414
54 0.10813
31 0.06208
30 0.06007
14 0.02803
5 0.01001
4 0.00801
3 0.00601
3 0.00601
1 0.002
1 0.002
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786
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85.73492
4.64608
3.69447
0.98592
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0.88841
0.63741
0.39364
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0.05959
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0.01083
0.00361
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0.25999
0.25277
0.21847
0.13902
0.07222
0.03792
0.0325
0.02708
0.01625
0.01083
88.76973
4.11837
1.85606
1.85426
0.95331
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0.34846
0.29249
0.22569
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0.13541
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0.06861
0.05597
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0.00903
0.00181
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1.20066
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0.00181
53.9506
39.11599
2.84739
1.73877
0.75654
0.27264
0.23472
0.22028
0.21847
0.21125
0.13361
0.12097
0.07403
0.05056
0.0325
0.01083
0.00542
0.00361
0.00181
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3.08048
2.82768
1.46079
1.07618
1.05271
0.76561
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0.3503
0.27266
0.25821
0.24557
0.20585
0.0325
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0.06139
0.05778
0.04695
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0.00361
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1.07799
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0.23654
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0.97687
0.62115
0.37558
0.33947
0.30155
0.29252
0.20585
0.17876
0.17515
0.10653
0.04334
0.00903
0.00542
0.00361
0.00361
81.62186
8.54264
2.44849
1.83818
1.42468
1.36328
0.74213
0.67532
0.2546
0.20765
0.20043
0.16432
0.1282
0.11917
0.05959
0.05417
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0.03792
0.01625
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0.065
0.03972
0.02347
0.01445
0.01083



94
94
94
94
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
97
97
97
97
97

X>TO0OMSOZTMXO<KU0OIOZIINr<S>»r —WUIUVAHAIT<XKrZ2T0I<KOEPrP—0ZAO0IMXXGOMOW®

w w b

1
45895
2340
2252
1395
1270
1085
318
246
112
108
93
66
65
62
60
12
2
22922
16842
10199
1912
1646
467
369
341
140
133
111
75
70
67
33
22
13
13
3
3
49386
4246
806
284
133

0.00722
0.00542
0.00542
0.00181
82.87138
4.22528
4.06638
2.51891
2.29321
1.95916
0.5742
0.4442
0.20224
0.19501
0.16793
0.11917
0.11737
0.11195
0.10834
0.02167
0.00361
41.38965
30.41115
18.41606
3.45245
297214
0.84325
0.66629
0.61573
0.25279
0.24015
0.20043
0.13543
0.1264
0.12098
0.05959
0.03972
0.02347
0.02347
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0.23835
0.23654
0.16251
0.14807
0.0632
0.02709
0.02167
0.01986
0.01264
0.00903
0.00542
0.00542
99.06286
0.40447
0.15709
0.14445
0.13001
0.04153
0.03972
0.01806
0.00181
80.3446
14.6815
2.0842
1.95416
0.23659
0.21312
0.10295
0.08669
0.08127
0.07947
0.05238
0.0307
0.02709
0.01806
0.00542
0.00181
92.87133
5.89871
0.61769
0.23299
0.21131
0.10837
0.02709
0.01445
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49334
3577
1181
350
175
154
102
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93
83
73

0.00361
0.00181
0.00181
49.08973
24.03013
16.24043
3.33586
3.06495
1.59478
0.57976
0.44249
0.43708
0.36303
0.20409
0.15352
0.13546
0.10837
0.08489
0.07405
0.04696
0.01084
0.00181
0.00181
98.62007
0.47142
0.36124
0.34137
0.10476
0.03612
0.01806
0.01626
0.01626
0.00903
0.00361
0.00181
89.12615
6.46216
2.13358
0.63231
0.31615
0.27821
0.18427
0.18427
0.16801
0.14995
0.13188
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0.12104
0.03794
0.02529
0.01626
0.01265
0.01084
0.00723
0.00181
99.84643
0.08492
0.03433
0.01626
0.01084
0.00723
94.28571
2.26891
2.18487
0.58824
0.5042
0.08403
0.08403
67.52336
14.01869
6.30841
4.20561
2.57009
1.40187
1.16822
0.93458
0.46729
0.46729
0.46729
0.23364
0.23364



Table S6: 2-VHH

The positions of
P Amino acids Counts Percentage(%)

amino acids
1 H 26226 67.51274
1 D 7668 19.73948
1 Q 3479 8.95588
1 E 645 1.6604
1 S 325 0.83664
1 M 151 0.38871
1 L 86 0.22139
1 P 79 0.20337
1 A 57 0.14673
1 Y 50 0.12871
1 N 22 0.05663
1 R 16 0.04119
1 G 10 0.02574
1 w 10 0.02574
1 Vv 8 0.02059
1 C 5 0.01287
1 K 3 0.00772
1 T 3 0.00772
1 I 2 0.00515
1 F 1 0.00257
2 Vv 38373 98.463
2 C 262 0.67228
2 M 88 0.2258
2 L 64 0.16422
2 w 47 0.1206
2 G 46 0.11803
2 A 43 0.11034
2 H 13 0.03336
2 E 12 0.03079
2 D 11 0.02823
2 S 7 0.01796
2 R 4 0.01026
2 F 1 0.00257
2 Q 1 0.00257
3 Q 40871 98.90857
3 A 195 0.4719
3 S 51 0.12342
3 P 47 0.11374
3 C 32 0.07744
3 R 30 0.0726
3 Vv 29 0.07018
3 L 21 0.05082
3 E 12 0.02904
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41241
146
43
36
28
25

41638
125
44
25
23
21
16
4
3
2
2
41764
96
41
26
23
12
11
10
9
7
3
1
41877
57
30

0.02662
0.0242
0.01694
0.00968
0.00242
0.00242
99.17516
0.3511
0.10341
0.08657
0.06733
0.06012
0.05771
0.05771
0.02164
0.00721
0.00481
0.0024
0.0024
0.0024
99.36759
0.29831
0.105
0.05966
0.05489
0.05012
0.03818
0.00955
0.00716
0.00477
0.00477
99.43099
0.22856
0.09761
0.0619
0.05476
0.02857
0.02619
0.02381
0.02143
0.01667
0.00714
0.00238
99.55071
0.1355
0.07132
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0.06894
0.04754
0.04517
0.03804
0.01664
0.00951
0.00951
0.00238
0.00238
0.00238
99.66985
0.16151
0.04988
0.03563
0.02613
0.019
0.01663
0.01188
0.00475
0.00238
0.00238
99.3382
0.16367
0.1613
0.15418
0.09963
0.04507
0.0166
0.00712
0.00712
0.00237
0.00237
0.00237
0
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3.9764
1.40288
0.27963
0.25593
0.23934
0.19669
0.10901
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0.05213
0.04029
0.00948
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216
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0.00711
0.00474
0.00474
0.00237
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92.29111
2.7212
1.84966
1.67203
0.82418
0.17999
0.12789
0.07105
0.0521
0.04263
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0.04026
0.02842
0.02131
0.01184
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0.00474
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2.56853
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0.12547
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0.01184
0.00947
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0.16326
0.11594
0.11594
0.06625
0.05205
0.04259
0.03076
0.0142
0.00946
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77.72154
8.69853
6.92713
2.86167
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0.2436
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0.0946
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0.0544
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0.00237
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99.03317
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0.09692
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0.04964
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97.1202
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Table S7: 3-VH

The positions of
P Amino acids Counts Percentage(%)

amino acids

1 H 28806 64.60483
1 D 9868 22.13152
1 Q 3719 8.34081
1 E 925 2.07455
1 S 606 1.35911
1 M 252 0.56517
1 L 124 0.2781
1 Y 65 0.14578
1 A 59 0.13232
1 P 37 0.08298
1 N 28 0.0628
1 R 28 0.0628
1 G 25 0.05607
1 C 17 0.03813
1 w 15 0.03364
1 V 6 0.01346
1 K 5 0.01121
1 I 3 0.00673
2 Vv 43738 97.67743
2 C 594 1.32654
2 M 105 0.23449
2 G 83 0.18536
2 L 79 0.17643
2 wW 73 0.16303
2 A 36 0.0804
2 H 19 0.04243
2 S 14 0.03127
2 E 11 0.02457
2 Q 9 0.0201
2 D 8 0.01787
2 R 8 0.01787
2 F 1 0.00223
3 Q 45865 98.09017
3 A 493 1.05437
3 S 107 0.22884
3 C 63 0.13474
3 P 48 0.10266
3 V 35 0.07485
3 R 34 0.07271
3 K 32 0.06844
3 L 31 0.0663
3 E 28 0.05988
3 H 13 0.0278
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3 0.00634
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Table S8: 3-VHH

The positions of
P Amino acids Counts Percentage(%)

amino acids

1 H 30537 67.19403
1 D 9150 20.13379
1 Q 4063 8.94028
1 E 779 1.71412
1 S 389 0.85596
1 M 171 0.37627
1 L 88 0.19364
1 P 57 0.12542
1 Y 57 0.12542
1 A 53 0.11662
1 N 26 0.05721
1 R 18 0.03961
1 w 17 0.03741
1 G 15 0.03301
1 Vv 11 0.0242
1 C 10 0.022

1 K 3 0.0066
1 F 1 0.0022
1 I 1 0.0022
2 V 44956 98.47758
2 C 287 0.62868
2 M 103 0.22562
2 L 95 0.2081
2 wW 62 0.13581
2 G 53 0.1161
2 A 44 0.09638
2 E 14 0.03067
2 Q 8 0.01752
2 S 8 0.01752
2 H 7 0.01533
2 R 7 0.01533
2 D 4 0.00876
2 I 2 0.00438
2 Y 1 0.00219
3 Q 48048 98.9049
3 A 242 0.49815
3 P 65 0.1338
3 C 41 0.0844
3 S 40 0.08234
3 L 28 0.05764
3 Vv 27 0.05558
3 E 24 0.0494
3 K 24 0.0494
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0.01024
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0.00171
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1.39998
1.352
1.26118
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0.45581
0.32215
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0.22276
0.10795
0.05997
0.0377
0.02228
0.01028
0.00857
0.00857
99.79778
0.12682
0.02742
0.02571
0.012
0.00685
0.00343
94.75303
3.24813
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0.67269
0.59581
0.57659
0.13454
0.01922
84.45975
6.52174
2.81963
2.36763
1.42058
1.18381
0.88248
0.23676
0.04305
0.02152
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