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Summary

P-selectin glycoprotein ligand-1 (PSGL-1), a mucin-like surface glycoprotein, is
primarily expressed on lymphoid and myeloid cells. PSGL-1 has recently been
identified as an HIV restriction factor, blocking HIV infectivity mainly through
virion incorporation that sterically hinders virion attachment to target cells. PSGL-
1 also inhibits HIV Env incorporation into virions. However, the molecular
mechanisms of PSGL-1-mediated Env exclusion remained unclear. Here, we
investigated the role of PSGL-1’s extracellular (EC) and intracellular (IC) domains
in Env exclusion. We demonstrate that both EC and IC are important for Env
exclusion; when EC was deleted, PSGL-1 completely lost its ability to inhibit Env
incorporation, whereas when IC was deleted, PSGL-1 partially lost this activity. In
addition, when the decameric repeats (DR) were deleted from EC, PSGL-1 also
lost its ability to inhibit Env incorporation. Sequential DR deletion mutagenesis
further demonstrated that a minimum of 9 DRs is necessary for Env exclusion.
Molecular modeling of the DR structure revealed that PSGL-1 mutants with 7 or
fewer DRs pose as an extended “rod-like” structure, whereas those with 9 or
more DRs collapse into a “coil-like” structure that spatially excludes Env. Our
studies suggest a model in which Env exclusion involves Gag-mediated PSGL-1
targeting to the virion assembly site where DR-mediated spatial exclusion blocks

Env incorporation.
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Introduction

P-selectin glycoprotein ligand-1 (PSGL-1), or CD162, is a 120-kDa surface
glycoprotein that binds to the selectin family of proteins, including P-, E-, and L-
selectin, with the highest affinity for P-selectin 3. PSGL-1 is primarily expressed
on the surface of lymphoid and myeloid cells **5 and functions to recruit
lymphocytes into inflamed tissues ©°. The recruitment process involves PSGL-1
binding to selectins expressed on the surface of endothelial cells of the blood
vessel. This interaction initiates leukocyte tethering and rolling on the
endothelium surface for migration into inflamed tissues ®°. Structurally, PSGL-1 is
characterized by a mucin-like, N-terminal extracellular domain (EC) and a C-
terminal intracellular domain (IC). EC has a highly extended structure, with the
extracellular portion projecting nearly 60 nm from the membrane surface %1, EC
is also heavily glycosylated and is relatively rigid, comprising 14-16 tandem
decameric repeats (DRs) 213, Each DR consists of a repeated sequence of 10
amino acids (-A-T/M-E-A-Q-T-T-X-P/L-A/T-) and contains multiple O-glycosylated
threonines (~30%) and prolines (~10%) 101313 |C contains a polybasic region
that can interact indirectly with the highly basic region (HBR) of the HIV matrix
protein (MA) % This interaction has been found to mediate PSGL-1/Gag
colocalization to the site of virion assembly 4.

PSGL-1 restricts HIV-1 infectivity mainly through virion incorporation that
sterically hinders virus attachment to target cells 1618, In addition, during viral
assembly, the presence of PSGL-1 in virus-producing cells diminishes the levels

of envelope proteins incorporated into virions *’. The mechanisms of HIV Env
3
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incorporation have remained largely elusive and may involve specific or non-
specific interactions of Gag with Env, or Gag and Env co-targeting *°. Based on
the current models of Env incorporation *°, we hypothesized that PSGL-1 may
exclude Env by blocking Env display on the plasma membrane through spatial
competition resulting from the highly glycosylated extracellular domain of PSGL-
1. Additionally, PSGL-1 may exclude Env incorporation through intracellular
competition for MA binding, either directly or indirectly. To this end, we probed
the roles of the EC and IC domains in Env exclusion through PSGL-1 deletion

mutagenesis.

Results

Role of PSGL-1’s extracellular (EC) and intracellular (IC) domains in HIV
Env exclusion. To determine the roles of PSGL-1’s extracellular (EC) and
intracellular (IC) domains in Env exclusion, we selected three EC or IC deletion
mutants (PSGL-1-NT, -CT, and -ACT) (Fig. 1a). The mutant DNAs were co-
transfected with HIV-1(NL4-3) DNA into HEK293T cells. Virions were assembled
and harvested at 48 hours, purified through 10% sucrose cushion, and analyzed
with Western blotting to detect virion HIV gp41 and p24. As shown in Fig. 1b,
full-length PSGL-1 inhibited Env incorporation 1/, whereas deleting EC or IC led
to a decrease in the inhibition of Env incorporation; in particular, deleting EC

(PSGL-1-CT) led to a complete loss of the inhibition (Fig. 1b), while deleting IC
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led to a partial loss of the inhibition These results demonstrated that although

both EC and IC are involved in Env exclusion, EC plays a more pronounced role.

A minimum of 9 DRs within EC is necessary for Env exclusion. EC contains
the decameric repeats (DRs), comprising 14-16 tandem decameric repeats (-A-
T/M-E-A-Q-T-T-X-P/L-A/T-) 1213 which are heavily glycosylated and contain
multiple O-glycosylated threonines (~30%) and prolines (~10%) 11113, We
further tested the role of DRs in HIV Env exclusion by creating a panel of
sequential DR deletion mutants carrying various numbers of DRs (Fig. 2a).
When all 16 DRs were deleted (PSGL-1-ADR), PSGL-1 lost its ability to block
Env incorporation (Fig. 2b); partial deletion of DR to 1 to 7 DRs (PSGL-1-1DR to
PSGL-1-7DR) also largely abolished PSGL-1’s ability to exclude Env (Fig. 2b).
However, when the numbers of DRs were kept at 9 or more, PSGL-1 maintained
its ability to exclude Env (Fig. 2b,c). These results demonstrated that a minimum

of 9 DRs is necessary for Env exclusion.

Molecular modeling of the DR structure reveals two distinctive structural
conformations defined by the number of DRs. To understand the molecular
basis for this minimal requirement of 9 DRs for HIV Env exclusion, we used
AlphaFold 3 ?° to predict PSGL-1 DR structures for the repeats composed of 1, 3,
5,7,8,9,10, 11, 13, 15, and 16 DRs, with or without glycans (Tables 1 to 4).
The structures of DR repeats were characterized using three measures (Fig. 3).

The end-to-end distance, r, measures the separation between the first and last
5
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Ca carbons in a given DR repeat. The radius of gyration, Rg, measures the
overall dimensions of the DR repeats. To compute Rg, we used non-glycan
heavy atoms in a DR repeat and the "measure rgyr" function in VMD (visual
molecular dynamics) ?1. To map spatial distribution of atoms in a repeat, we
computed the probability distributions of its heavy atoms P(r) as a function of
their distance r to its geometric center. A bin size of 0.5 A was used to compute
P(r). As shown in Fig. 3, our modeling data suggest that an increase in the
number of DRs results in complex, extension-collapse structural changes in DR
repeats. As evidenced in Fig. 4 and confirmed in Fig. 3, DR repeats behave as
“rod-like” extended objects as their length n increases from 1 to 7 DRs; however,
when the number of DRs n reaches 8, the repeats start to collapse, coinciding
conspicuously with the onset of HIV Env exclusion when there are more than 7
DR repeats (Fig. 2b). This collapsing effect continues as the number of DRs in a
tandem increases until n = 16. The changes in DR structure suggest that rigid,
extended repeats do not impart Env exclusion, which instead is apparently driven
by the repeat collapse into a larger “coil-like” structure. We concluded that spatial
excluded volume interactions offered by the collapsed DR repeats are the

possible reason for Env exclusion.

Discussion
In this article, we investigated the role of PSGL-1’s extracellular (EC) and
intracellular (IC) domains in HIV Env exclusion and found that both EC and IC

are important for Env exclusion. In particular, EC and its DR domain play an
6


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.28.630612; this version posted December 28, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

essential role for PSGL-1-mediated Env exclusion. Sequential DR deletion
mutagenesis further demonstrated that a minimum of 9 DRs is necessary for Env
exclusion in our bioassays. We further performed molecular modeling of the DR
repeats, and surprisingly, it revealed that there is a dramatic structural transition
when the number of DRs extends beyond 7. PSGL-1 poses as a “rod-like”
structure when the number of DRs is 7 or fewer. However, when n is 8 or more,
the repeats collapse into a larger “coil-like” structure, while the DR repeat
footprint projected on the virion surface grows almost three-fold, from 10A atn =
7 to 27A at n = 16. Importantly, this structural transition to a larger size is
coincident with our experimental data showing that a minimum of 9 DRs is
required for Env exclusion (Fig. 2). Based on these results and the structural
information of HIV Env trimers 2224, we proposed a model suggesting that PSGL-
1-mediated Env exclusion likely involves Gag-mediated PSGL-1 targeting to the
virion assembly site where DR-mediated spatial exclusion blocks Env
incorporation (Fig. 5). The heavily glycosylated DRs are necessary for Env
exclusion. However, the exact molecular details of how DRs facilitate Env
exclusion remain to be determined. It is possible that there is a direct spatial
competition between gp120 trimers and PSGL-1 on the plasma membrane when
DRs collapse into the larger coil-like structure (Fig. 5). Although HIV virions carry
only approximately 14 trimers per particle, Env trimers likely cluster (15 nm, the
most frequent nearest-neighbor inter-spike spacing) and are not free to diffuse in
the plane of the plasma membrane (23 nm, inter-spike spacing predicted from

random distribution) 2. DR-collapsed PSGL-1 may have a volume large enough
7


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.28.630612; this version posted December 28, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

to affect inter-spike spacing, reducing the total numbers of gp120 trimer on the
plasma membrane. Additionally, there may be inter-spike interaction mediated by
the Env cytoplasmic tails 24, and PSGL-1 may also interfere with the Env
cytoplasmic tail interactions through MA 14,

Interestingly, the modeling results in Fig. 3 indicate that the extension-collapse
transition in DR repeats occurs regardless of DR glycosylation. However, the
presence of glycans does affect the way in which the DR structures collapse.
Indeed, the modeling in Fig. 4 shows that long glycan-free DR repeats collapse
into B-sheets, whereas glycosylated repeats collapse into disordered coil-like
structures. Both extension-collapse transitions are likely driven by the
competition between chain sterics, entropy, and the interactions within DRs. Our
modeling results are corroborated by recent simulations of mucin fragments,
which show that glycosylation increases protein dimensions and its rigidity as
guantified by the persistence length 2.

PSGL-1 DR mutants with fewer (7 DRs or fewer) or no DRs lack the ability to
exclude Env from virions. However, we also found that PSGL-1 mutants carrying
a single DR have basal anti-HIV activity 28, suggesting that for PSGL-1, inhibiting
virion attachment through “steric hindrance” is a dominant phenotype over its

capacity to exclude Env through “spatial hindrance”.
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Methods

Cells and cell culture

HEK?293T cells were obtained from ATCC and cultured in 1x DMEM (Thermo
Fisher Scientific) supplemented with 1x NEAA (GIBCO) 10% heat-inactivated
FBS (Neuromics) and penicillin and streptomycin (Thermo Fisher Scientific). The

cells were incubated at 37°C and 5% CO:x.

Plasmids and vectors

The infectious HIV-1 plasmid pNL4-3 was obtained from the NIH AIDS reagent
program. The PSGL-1 mutants pcDNA3.1-PSGL-1, pcDNA3.1-PSGL-1-NT,
pcDNA3.1-PSGL-1-CT, pcDNA3.1-PSGL-1-ADR(YH), pcDNA3.1-PSGL-1-1DR
#16, pcDNA3.1-PSGL-1-3DR, pcDNA3.1-PSGL-1-7DR, pcDNA3.1-PSGL-1-9DR,
pcDNA3.1-PSGL-1-11DR, pcDNA3.1-PSGL-1-13DR, and pcDNA3.1-PSGL-1-
15DR were synthesized by Twist Bioscience. pCMV3-PSGL-1 and pCMV3-
empty vectors were obtained from Sinobiological. The plasmid pPSGL-1ACT was

kindly provided by Dr. Ono’s Lab 4.

Transfection and virion production and purification

HEK293T cells were co-transfected with pNL4-3 (1ug) and individual PSGL-1
mutants (500 ng) or pCMV plasmid as empty vector as previously described *”.
Supernatants were collected after 48 hours, and viral particles were purified

using a low-speed virus concentration kit (Virongy).


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.28.630612; this version posted December 28, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

SDS-PAGE, Western blotting, and antibodies

Purified virions were resuspended in 1x lysis buffer (Thermo Fisher Scientific)
containing 1x Protease Inhibitor Cocktail (Thermo Fisher Scientific), vortexed,
and boiled at 100°C for 5 min. The samples were then centrifuged at 13,000 rpm
for 5 min. Proteins were separated using Bis-Tris Mini Protein Gel (4-12%)
(Thermo Fisher Scientific) and then transferred to a nitrocellulose membrane
(Thermo Fisher Scientific). The blots were blocked with 5% skim milk (Difco) in
1x TBST, then incubated overnight at 4°C with primary antibodies as follows:
anti-HIV-1 gp41 antibody (Chessie8) (1:1000) (NIH AIDS Reagent Program);
anti-PSGL-1 (KPL-1) (1:1000) (BioLegend); anti-HIV-1 p24 antibody (183-H12-
5C) (NIH AIDS Reagent Program) (1:1000) in 1x TBST with 2.5% skim milk. Anti-
mouse IgG, HRP-linked Antibody (1:1000) (Cell Signaling) was used as the
secondary antibody. The blots were developed using Chemiluminescent
Substrate, ECL (Thermo Fisher Scientific), and images were acquired using a
Bio-Rad ChemiDoc Imaging system and analyzed with Bio-Rad Image Lab

software.

Software and modeling methods

AlphaFold 3 ?° was used to predict the structures of PSGL-1 DR repeats with and
without glycans. PSGL-1 is known to have O-glycans with the sialyl Lewis x
antigen ?’. Because this glycan is not available in AlphaFold 3, it was
approximated in our modeling using a similarly branched glycan composed of 2-

acetamido-2-deoxy-beta-D-glucopyranose, alpha-L-fucopyranose, and alpha-D-
10


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.28.630612; this version posted December 28, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

mannopyranose. Both glycans have similar sizes and net charges of -2 and 0,
respectively. Although we used the glycans with zero net charge, one may
expect that electrostatic repulsion between O-glycans is diminished at
physiological salt concentrations. For each DR repeat, 20 unique AlphaFold runs
were performed, with 5 models output per run. The highest-scoring models from
each run were used for analysis. This procedure was repeated for both
glycosylated and glycan-free DRs. All modeling data are presented as averages
across the best models in 20 AlphaFold runs.

In modeling the PSGL-1 monomeric chain, we also assumed that the PSGL-1
dimeric state does not affect the conformational properties of its monomeric
chains. This assumption appears reasonable given the highly polar character of

glycans.

Data analysis

Statistical analyses were performed with GraphPad Prism 10.0 (GraphPad
Software). Two-way ANOVA was used to test the significance of protein
expression among the samples. Applied statistical analyses are indicated in the
figure legends. Data are presented as mean + SEM of three replicates unless

stated otherwise in the figure legend.

Data availability

All data are available from the manuscript and the related Extended Data.
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Figure 1. Requirement of PSGL-1’s N-terminal and C-terminal domains for
blocking Env incorporation. (a) Schematic diagram showing PSGL-1’s EC and
IC deletion mutants, PSGL-1-NT, PSGL-1ACT, and PSGL-1-CT. The amino acid
sequence alignment of the deletion mutants shows PSGL-1’s extracellular (EC),
transmembrane (TM), and C-terminal (CT) domains. (b) Western blot
guantification of HIV gp41 levels in virions produced from cells co-transfected with
full-length PSGL-1 DNA or its NC or IC deletion mutants DNA. Virion p24 was also
probed and used for normalizing levels of particles. Normalized levels of gp41 are
shown as fold change. The experiment was repeated three times independently.
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Figure 2. Requirement of PSGL-1’s DR domain for blocking Env
incorporation. (a) Schematic diagram showing sequential DR deletions in
PSGL-1 DR mutants. (b) Western blot quantification of HIV gp41 levels in virions
produced from cells co-transfected with full-length PSGL-1 DNAs or its DR
deletion mutants DNA. Virion p24 was also probed and used for normalizing
levels of particles. Normalized levels of gp41 are shown as fold change. Levels of
virion PSGL-1 were also quantified. (c) The experiment was repeated three times
independently, and the normalized gp41 levels were quantified and are shown as
the averages and standard deviations.
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Figure 3. Conformational properties of DR repeats predicted by AlphaFold
3. (a) End-to-end distance, r, for DR repeats is shown as a function of the
number of DRs, n. The end-to-end distance measures the separation between
the first (in green) and last (in red) amino acids in the molecule. (b) The radius of
gyration, Rg, of DR repeats is shown as a function of the number of DRs, n. The
radius of gyration measures the overall dimension of a molecule. In both panels,
the data for glycosylated and glycan-free DRs are in black and grey, respectively.
Vertical bars represent standard deviations for a given n. (c and d) Probability
distributions P(r) of DR atom distances r from the geometric centers of the
repeats are shown for glycosylated (c) and glycan-free (d) repeats. Different
colors correspond to DR repeats with different n. All panels indicate that
glycosylated DR repeats extend up to n = 7, beyond which the molecule
collapses, which continues with the further increase in the number of repeats
until n = 16. Glycan-free repeats demonstrate a similar extension-collapse
transition, with the exception that long glycan-free repeats with n > 7 collapse into
a B-sheet structure, which is notably more compact than that of the glycosylated
repeats.

19


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.12.28.630612; this version posted December 28, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

Figure 4
a 7 DR poses 9 DR poses 16 DR poses
1 1 1
+glycans - glycans +glycans - glycans + glycans - glycans
4 13
/ i
) {
§ % 4
; i
H i
2 &
v .
b 7 DR poses c 9 DR poses

+ glycans
+ glycans

- glycans

- glycans

16 DR poses
-
£
d . %

& £ Fod
S R : o8 35%
= R ‘g2t é o M f;""
i % P9
e - 4 »
S = == =5

Figure 4. Predicted structures of DR repeats. (a) Representative structures of
glycosylated (left) and glycan-free (right) DR repeats with lengths n =7, 9, and 16
predicted by AlphaFold 3. (b to d) Distributions of structures of DR repeats
predicted by AlphaFold 3. The first and last residues in each repeat are shown in
green and red, respectively. Protein heavy atoms are shown in black, with
glycans represented by translucent grey volume-filling spheres. Apart from some
structural variability, these panels illustrate the extension-collapse transitions
implicated in Fig. 3. Glycosylated DR repeats with n = 7 are extended, whereas
the addition of two extra DRs forces the repeats to collapse. The extension from
n = 9 to 16 results in further molecular compaction. Although the glycan-free DR
repeats follow the same extension-collapse transition between n =7 and 9, these
molecules adopt beta-sheets for n =9 and 16.
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Figure 5. Hypothetical model by which virion incorporation of PSGL-1
inhibits HIV Env incorporation. (a and b) On the virion particle, PSGL-1 DR
mutants can pose either as a “rod-like” structure when the number of DRs is 7 or
fewer, or as a collapsed “coil-like” structure when n is 9 or more. Only the full-
sized PSGL-1 or PSGL-1 mutants with 9 or more DRs spatially inhibit Env
incorporation. The height h of DR repeats measured by their end-to-end distance
(see Methods) decreases more than four-fold, from 217 Aatn=7to 47 Aatn =
16. Simultaneously, the dimension of the DR repeat footprint d grows almost
three-fold, from 10 A at n = 7 to 27 A at n = 16. To compute d, we used the
radius of gyration projected on the surface of the virion particle and considered
all heavy atoms. The structural information of Env trimer is based on 2224
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Table 1
Raw data to Fig. 3a, calculation of End-to-end distance, 7, for DR repeats as predicted by
AlphaFold3
Decameric Glycan-free Glycosylated
Repeats (DRs) Value () Standard Value (1) Standard
deviation (SD) deviation (SD)
1 29.02526 0.4155396 22.71362 2.576675
3 42.90469 3.9523260 89.31323 1.413265
5 131.40429 18.9093385 152.86280 1.662634
7 159.54845 46.8943531 217.11402 2.277188
8 127.42926 63.6547912 152.27723 111.513748
9 43.67499 32.4315935 31.18375 60.697071
10 37.39563 27.8359369 73.29703 52.867999
11 37.77603 1.7231824 47.88563 39.982446
13 41.56172 1.5370521 43.81834 32.108265
15 45.39782 2.2764887 39.75757 28.530249
16 47.11764 5.4864903 45.67597 23.225035

The amino acids were measured in both glycan-free and glycosylated states.
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Table 2

Raw data to Fig. 3b, Calculation of radius of gyration, Re, of DR repeats as predicted by

AlphaFold3
Decameric Glycan-free Glycosylated
Repeats (DRs) Value (R,) Standard Value (R,) Standard

deviation (SD) deviation (SD)
| 9.300588 0.1117385 8.085996 0.5950743
3 13.805861 0.8767563 27.427636 0.3522424
5 39.594516 5.8027083 46.005786 0.3305210
7 46.633063 14.4115404 64.440770 0.5583026
8 36.322733 15.7054146 59.479130 16.0506388
9 14.544877 7.9090459 44.699530 8.8746234
10 14.412309 7.0114033 38.590831 7.3997469
11 13.425455 0.1590898 29.222780 4.2318436
13 14.468012 0.3953240 25.487617 3.638325
15 15.318359 0.2209248 23.262024 2.7813683
16 15.954491 0.3254726 21.237016 2.2998281

The radius of gyration measures the overall dimension of a repeat. The amino acids were
measured in both glycan-free and glycosylated states.
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Table 3

Raw data to Fig. 3¢, Probability distributions P (7) of repeat atom distances, 1, from the
geometric centers of the repeats are shown for glycosylated repeats as predicted by
AlphaFold3.

DR1 DR3 DRS DR7 DRS8 DR9 DR10 DR11 DR13 DR15 DR16
r P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r)

0.0 0.000000 0.000271 0.000000 0.000000 0.000000 0.000000 0.000000 0.000014 0.000012 0.000000 0.000000
0.5 0.000893 0.000325 0.000119 0.000064 0.000000 0.000035 0.000046 0.000057 0.000024 0.000000 0.000019
1.0 0.001339 0.001356 0.000238 0.000106 0.000000 0.000122 0.000077 0.000086 0.000060 0.000020 0.000028
1.5 0.003125 0.001410 0.001128 0.000234 0.000018 0.000209 0.000138 0.000186 0.000180 0.000041 0.000095
2.0 0.005655 0.002603 0.000891 0.000213 0.000018 0.000471 0.000200 0.000186 0.000204 0.000142 0.000171
2.5 0.005506 0.002657 0.001752 0.000511 0.000018 0.000594 0.000414 0.000457 0.000323 0.000203 0.000190
3.0 0.007440 0.003471 0.002167 0.000745 0.000000 0.000751 0.000491 0.000471 0.000467 0.000233 0.000389
35 0.010417 0.004555 0.001752 0.000937 0.000054 0.001239 0.000737 0.000557 0.000515 0.000314 0.000456
4.0 0.011310 0.005098 0.002464 0.001447 0.000234 0.001431 0.000691 0.000842 0.000874 0.000547 0.000836
4.5 0.012946 0.005043 0.002613 0.001639 0.000451 0.001344 0.000829 0.001242 0.000850 0.000912 0.001016
5.0 0.013244 0.005315 0.003177 0.002022 0.000523 0.001973 0.001320 0.001356 0.001186 0.001135 0.001063
55 0.017262 0.007592 0.002939 0.002959 0.000667 0.002147 0.001335 0.001285 0.001545 0.001166 0.001310
6.0 0.014583 0.009382 0.002939 0.002427 0.000577 0.002776 0.001657 0.001713 0.001784 0.001551 0.001491
6.5 0.018304 0.010358 0.004127 0.003619 0.000811 0.002479 0.002225 0.001941 0.002263 0.001774 0.001700
7.0 0.018304 0.012690 0.004335 0.003129 0.000956 0.003037 0.002548 0.002127 0.002778 0.002180 0.001880
75 0.018601 0.012419 0.005255 0.003853 0.000829 0.003544 0.003023 0.002883 0.002707 0.002474 0.002136
8.0 0.019345 0.013829 0.005433 0.003959 0.001352 0.003736 0.003238 0.003254 0.003425 0.002717 0.002554
8.5 0.019792 0.014262 0.006413 0.004449 0.001803 0.004347 0.003898 0.003754 0.003880 0.002991 0.002782
9.0 0.022768 0.014046 0.006295 0.005428 0.002128 0.004818 0.004067 0.003668 0.004371 0.003599 0.003200
9.5 0.027232 0.016052 0.007037 0.006088 0.001767 0.005656 0.004405 0.004225 0.004754 0.004177 0.003608

10.0 0.027083 0.016920 0.007393 0.007046 0.001965 0.005638 0.004758 0.004924 0.005006 0.004684 0.004320
10.5 0.030357 0.017462 0.007660 0.006535 0.002344 0.006494 0.005448 0.005324 0.005892 0.005120 0.004387
11.0 0.033631 0.019089 0.008017 0.006918 0.002164 0.006808 0.005479 0.006009 0.006359 0.006052 0.004814
11.5 0.035268 0.020390 0.007749 0.006684 0.002542 0.007454 0.006645 0.006494 0.006719 0.006285 0.005763
12.0 0.036012 0.018926 0.009323 0.006322 0.002921 0.007419 0.006768 0.007165 0.007389 0.006985 0.005706
12.5 0.040179 0.017408 0.008937 0.006982 0.003047 0.008781 0.007382 0.008222 0.007437 0.007076 0.006741
13.0 0.037054 0.015998 0.008581 0.007322 0.002939 0.008205 0.007382 0.008550 0.008671 0.008273 0.007615
13.5 0.036012 0.013232 0.008967 0.008195 0.003372 0.008973 0.008517 0.008664 0.009257 0.008394 0.007985
14.0 0.033631 0.010900 0.007215 0.007450 0.003083 0.009060 0.008855 0.009092 0.010623 0.008911 0.009153
14.5 0.038988 0.010846 0.007185 0.007578 0.003660 0.009427 0.009254 0.009492 0.010850 0.009905 0.009096
15.0 0.035714 0.010249 0.007363 0.007131 0.003877 0.009531 0.009085 0.010448 0.011713 0.010462 0.010644
15.5 0.038393 0.008623 0.007779 0.007173 0.004129 0.009514 0.008855 0.010491 0.012228 0.011476 0.010881
16.0 0.038393 0.008297 0.007631 0.005875 0.004382 0.009653 0.010175 0.012261 0.012826 0.012419 0.011707
16.5 0.034970 0.008623 0.008106 0.006535 0.004111 0.009304 0.009853 0.012132 0.013665 0.013625 0.013350
17.0 0.040625 0.011497 0.007156 0.006088 0.004778 0.009461 0.010497 0.013703 0.014287 0.013240 0.013938
17.5 0.034226 0.011605 0.007334 0.005875 0.004742 0.009636 0.010727 0.013774 0.014862 0.014203 0.014689
18.0 0.033482 0.013666 0.008521 0.006109 0.004598 0.009653 0.011111 0.014202 0.014659 0.014031 0.015325
18.5 0.025298 0.014317 0.006532 0.006386 0.004598 0.009357 0.011326 0.014102 0.016575 0.015612 0.016246
19.0 0.027381 0.015293 0.006651 0.006790 0.005229 0.009811 0.011065 0.014859 0.016503 0.015440 0.017129
19.5 0.021726 0.013883 0.006295 0.006471 0.004526 0.008955 0.011525 0.015073 0.017497 0.016413 0.018230
20.0 0.015923 0.015889 0.005938 0.006556 0.004940 0.009077 0.012139 0.015729 0.018515 0.017204 0.019028
20.5 0.012798 0.011876 0.006651 0.006705 0.004977 0.008920 0.011556 0.016086 0.018491 0.017924 0.019597
21.0 0.013095 0.010792 0.005760 0.005917 0.005013 0.008833 0.011771 0.016143 0.018216 0.019384 0.020291
21.5 0.008333 0.010195 0.007037 0.006215 0.004796 0.008344 0.012063 0.016543 0.019078 0.018613 0.021136
22.0 0.008780 0.008623 0.006473 0.005066 0.004959 0.008746 0.012600 0.016500 0.019174 0.020195 0.021392
22.5 0.005357 0.008080 0.006770 0.005172 0.005427 0.008990 0.011771 0.017200 0.020251 0.020560 0.021981
23.0 0.003720 0.005965 0.006265 0.004938 0.004508 0.009095 0.012155 0.016357 0.019808 0.020509 0.022142
235 0.003571 0.005748 0.006532 0.003938 0.005608 0.008222 0.011587 0.018341 0.019665 0.021198 0.022417
24.0 0.000893 0.005206 0.005552 0.003214 0.005463 0.008624 0.011894 0.016943 0.020204 0.021452 0.023196
24.5 0.000298 0.007863 0.005790 0.003172 0.005247 0.007367 0.011495 0.017770 0.019677 0.021107 0.023756
25.0 0.000744 0.006508 0.004988 0.003321 0.005572 0.007244 0.012293 0.017785 0.019832 0.021320 0.024145
25.5 0.000000 0.009056 0.005493 0.003959 0.005644 0.007908 0.011265 0.017085 0.019581 0.021077 0.023509
26.0 0.000000 0.010521 0.005641 0.003746 0.006113 0.007925 0.011940 0.017942 0.019713 0.021137 0.023946
26.5 0.000000 0.011117 0.006087 0.004023 0.005860 0.007454 0.012799 0.017171 0.019509 0.021766 0.025332
27.0 0.000000 0.012093 0.006265 0.004406 0.005806 0.007663 0.011142 0.016158 0.019461 0.021837 0.024839
275 0.000000 0.011659 0.007809 0.004598 0.006131 0.006895 0.013014 0.016486 0.020036 0.021168 0.024639
28.0 0.000000 0.009599 0.007868 0.004683 0.006167 0.006913 0.011863 0.016072 0.019832 0.021898 0.024734
28.5 0.000000 0.011063 0.009175 0.004321 0.006599 0.006826 0.011510 0.015472 0.019401 0.021239 0.024155
29.0 0.000000 0.012744 0.009739 0.004364 0.006726 0.007559 0.010344 0.015258 0.019222 0.022516 0.023490
29.5 0.000000 0.013503 0.009204 0.004342 0.006076 0.007314 0.011219 0.015130 0.018108 0.021361 0.022702
30.0 0.000000 0.017679 0.009204 0.004385 0.007140 0.007227 0.011710 0.014973 0.016922 0.020499 0.021990
30.5 0.000000 0.019089 0.009857 0.005470 0.007591 0.006913 0.010436 0.015001 0.017677 0.020215 0.022522
31.0 0.000000 0.019794 0.008432 0.006726 0.006978 0.006738 0.010374 0.014559 0.015665 0.019495 0.020215
31.5 0.000000 0.021204 0.007631 0.007493 0.007717 0.006372 0.010727 0.014002 0.016192 0.018542 0.020367
32.0 0.000000 0.020499 0.008581 0.008238 0.007807 0.006232 0.009868 0.013374 0.015198 0.018066 0.019949
325 0.000000 0.020716 0.008996 0.008003 0.008114 0.007262 0.010912 0.013717 0.015269 0.017214 0.018306
33.0 0.000000 0.020174 0.009561 0.008599 0.008402 0.007052 0.010206 0.012960 0.013868 0.016859 0.017632
335 0.000000 0.018764 0.010748 0.008003 0.007789 0.006459 0.010820 0.012589 0.013952 0.015724 0.015296
34.0 0.000000 0.019252 0.012886 0.007833 0.008348 0.007175 0.009530 0.011676 0.012611 0.015227 0.014992
345 0.000000 0.017354 0.010986 0.007280 0.009124 0.007367 0.009223 0.011947 0.012144 0.014082 0.012837
35.0 0.000000 0.017570 0.008907 0.007429 0.009701 0.007105 0.009607 0.011176 0.011976 0.014122 0.012998
355 0.000000 0.016215 0.008195 0.006662 0.009052 0.006913 0.009899 0.010962 0.011305 0.012753 0.011603
36.0 0.000000 0.015672 0.006562 0.006577 0.009935 0.006913 0.009254 0.010948 0.011377 0.011476 0.009618
36.5 0.000000 0.016432 0.006027 0.007216 0.009268 0.007192 0.009362 0.010077 0.010838 0.011020 0.009542
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37.0 0.000000 0.013991 0.005374 0.007280 0.009070 0.007262 0.009530 0.010591 0.010108 0.010320 0.007862
375 0.000000 0.013449 0.006057 0.006897 0.010115 0.006581 0.009131 0.010534 0.009437 0.009641 0.007311
38.0 0.000000 0.012419 0.006146 0.006088 0.010296 0.006860 0.008794 0.009463 0.008814 0.009550 0.006580
385 0.000000 0.010846 0.005433 0.005641 0.009629 0.007332 0.008840 0.009720 0.007760 0.008252 0.005336
39.0 0.000000 0.009490 0.006888 0.004321 0.010025 0.006895 0.008702 0.008707 0.007976 0.008009 0.005108
39.5 0.000000 0.009219 0.006621 0.003725 0.010404 0.006878 0.007996 0.008921 0.007689 0.007614 0.004282
40.0 0.000000 0.008948 0.006681 0.002874 0.009304 0.007419 0.007934 0.008107 0.006778 0.006873 0.004102
40.5 0.000000 0.007538 0.006829 0.002852 0.009971 0.007105 0.007520 0.008350 0.006982 0.006042 0.003475
41.0 0.000000 0.005965 0.006888 0.002682 0.009773 0.007506 0.008410 0.007779 0.006551 0.005910 0.003409
415 0.000000 0.005423 0.006859 0.002554 0.009268 0.007471 0.008118 0.007593 0.005725 0.005596 0.003057
42.0 0.000000 0.004013 0.006502 0.002065 0.009412 0.007803 0.008011 0.007051 0.005485 0.005221 0.002934
42.5 0.000000 0.003308 0.008224 0.002299 0.008943 0.007611 0.008548 0.007479 0.005772 0.004775 0.002640
43.0 0.000000 0.002332 0.007898 0.002171 0.010368 0.007384 0.007719 0.007422 0.005210 0.004015 0.002450
435 0.000000 0.002115 0.008017 0.002597 0.010025 0.007559 0.007643 0.006894 0.004575 0.004025 0.002412
44.0 0.000000 0.001735 0.008640 0.003406 0.010332 0.007087 0.007259 0.006466 0.004743 0.003437 0.002554
445 0.000000 0.001356 0.008789 0.003661 0.011071 0.007663 0.007182 0.006238 0.004431 0.003082 0.002127
45.0 0.000000 0.001518 0.008343 0.004193 0.010783 0.006773 0.007627 0.006766 0.004455 0.002899 0.002013
455 0.000000 0.001356 0.008878 0.003470 0.009971 0.007594 0.007029 0.006509 0.003808 0.002839 0.001795
46.0 0.000000 0.000976 0.009115 0.003661 0.010278 0.007314 0.007182 0.005895 0.003677 0.002524 0.001747
46.5 0.000000 0.000651 0.009531 0.004193 0.010440 0.007908 0.007673 0.005667 0.003760 0.002099 0.001462
47.0 0.000000 0.001410 0.008670 0.003831 0.010314 0.007349 0.007060 0.005210 0.003257 0.001825 0.001348
475 0.000000 0.000868 0.008581 0.003448 0.009448 0.007437 0.006753 0.004710 0.003425 0.001592 0.001025
48.0 0.000000 0.000922 0.008165 0.003980 0.009971 0.007227 0.005510 0.004981 0.002874 0.001308 0.000912
48.5 0.000000 0.000542 0.007571 0.004342 0.010043 0.007698 0.005878 0.004625 0.003030 0.001389 0.000769
49.0 0.000000 0.000488 0.007720 0.004257 0.008853 0.007821 0.005571 0.004268 0.002419 0.001085 0.000883
49.5 0.000000 0.000434 0.007363 0.005130 0.009502 0.007786 0.006323 0.003868 0.002120 0.001014 0.000579
50.0 0.000000 0.000163 0.006473 0.005556 0.009340 0.007751 0.005786 0.004096 0.002251 0.001014 0.000617
50.5 0.000000 0.000054 0.006859 0.005854 0.008727 0.007349 0.005295 0.003497 0.002012 0.000781 0.000665
51.0 0.000000 0.000000 0.006562 0.006152 0.007591 0.007716 0.006169 0.003782 0.001689 0.000669 0.000503
51.5 0.000000 0.000000 0.005730 0.005492 0.007248 0.007803 0.005463 0.004011 0.001557 0.000578 0.000465
52.0 0.000000 0.000000 0.006176 0.004683 0.006888 0.007559 0.005617 0.003668 0.001293 0.000395 0.000418
52.5 0.000000 0.000000 0.004929 0.003959 0.006527 0.007559 0.005402 0.003554 0.001305 0.000426 0.000427
53.0 0.000000 0.000000 0.003593 0.003470 0.006167 0.007821 0.004972 0.003354 0.000934 0.000416 0.000370
535 0.000000 0.000000 0.003325 0.002767 0.005806 0.008013 0.004435 0.003254 0.001054 0.000274 0.000304
54.0 0.000000 0.000000 0.003919 0.002405 0.005463 0.007402 0.004727 0.002712 0.001078 0.000243 0.000285
54.5 0.000000 0.000000 0.002821 0.002363 0.004868 0.007786 0.004251 0.002969 0.000802 0.000253 0.000275
55.0 0.000000 0.000000 0.003147 0.001682 0.005373 0.007437 0.005218 0.002612 0.000659 0.000182 0.000161
55.5 0.000000 0.000000 0.003266 0.001937 0.004364 0.007035 0.004880 0.002612 0.000743 0.000051 0.000133
56.0 0.000000 0.000000 0.003979 0.002192 0.004345 0.006930 0.004405 0.002583 0.000743 0.000112 0.000095
56.5 0.000000 0.000000 0.003444 0.002831 0.004526 0.006599 0.004312 0.002498 0.000563 0.000061 0.000085
57.0 0.000000 0.000000 0.003236 0.003789 0.004922 0.007367 0.004911 0.002013 0.000515 0.000020 0.000038
57.5 0.000000 0.000000 0.003890 0.003576 0.004345 0.006057 0.004420 0.001727 0.000599 0.000010 0.000028
58.0 0.000000 0.000000 0.004602 0.004427 0.004021 0.006738 0.004512 0.001542 0.000395 0.000010 0.000019
58.5 0.000000 0.000000 0.005344 0.004853 0.003949 0.005394 0.004128 0.001542 0.000455 0.000020 0.000000
59.0 0.000000 0.000000 0.004246 0.005854 0.004472 0.006110 0.004190 0.001285 0.000383 0.000010 0.000000
59.5 0.000000 0.000000 0.006770 0.005023 0.003949 0.006005 0.004067 0.001028 0.000251 0.000000 0.000000
60.0 0.000000 0.000000 0.007423 0.005343 0.003408 0.006092 0.004052 0.001285 0.000228 0.000000 0.000000
60.5 0.000000 0.000000 0.008165 0.004874 0.003660 0.005778 0.003607 0.001156 0.000204 0.000000 0.000000
61.0 0.000000 0.000000 0.008432 0.005002 0.003498 0.006407 0.003944 0.001085 0.000180 0.000000 0.000000
61.5 0.000000 0.000000 0.008967 0.005619 0.003859 0.006197 0.003775 0.001013 0.000096 0.000000 0.000000
62.0 0.000000 0.000000 0.009650 0.005960 0.003787 0.006075 0.003729 0.000914 0.000192 0.000000 0.000000
62.5 0.000000 0.000000 0.008907 0.007088 0.003931 0.005027 0.003591 0.000899 0.000084 0.000000 0.000000
63.0 0.000000 0.000000 0.009857 0.008067 0.003588 0.005516 0.003422 0.000728 0.000096 0.000000 0.000000
63.5 0.000000 0.000000 0.009828 0.009174 0.003787 0.004731 0.003346 0.000657 0.000036 0.000000 0.000000
64.0 0.000000 0.000000 0.009561 0.008387 0.002993 0.004696 0.003484 0.000685 0.000060 0.000000 0.000000
64.5 0.000000 0.000000 0.010481 0.008238 0.003083 0.004434 0.003560 0.000714 0.000048 0.000000 0.000000
65.0 0.000000 0.000000 0.010986 0.007131 0.002813 0.004469 0.003069 0.000628 0.000060 0.000000 0.000000
65.5 0.000000 0.000000 0.009026 0.007088 0.002542 0.004801 0.003284 0.000699 0.000072 0.000000 0.000000
66.0 0.000000 0.000000 0.008284 0.006492 0.003029 0.004521 0.003499 0.000371 0.000048 0.000000 0.000000
66.5 0.000000 0.000000 0.008165 0.006109 0.002705 0.004678 0.003407 0.000571 0.000048 0.000000 0.000000
67.0 0.000000 0.000000 0.008017 0.005172 0.002416 0.004347 0.003161 0.000385 0.000048 0.000000 0.000000
67.5 0.000000 0.000000 0.007601 0.005917 0.002777 0.004853 0.003192 0.000343 0.000072 0.000000 0.000000
68.0 0.000000 0.000000 0.007898 0.006450 0.002741 0.004329 0.003161 0.000400 0.000060 0.000000 0.000000
68.5 0.000000 0.000000 0.007363 0.005896 0.002326 0.004224 0.002747 0.000343 0.000048 0.000000 0.000000
69.0 0.000000 0.000000 0.007631 0.006386 0.002146 0.004329 0.002855 0.000243 0.000060 0.000000 0.000000
69.5 0.000000 0.000000 0.007274 0.004981 0.002182 0.004451 0.002716 0.000214 0.000060 0.000000 0.000000
70.0 0.000000 0.000000 0.008106 0.005087 0.002398 0.003910 0.002793 0.000171 0.000024 0.000000 0.000000
70.5 0.000000 0.000000 0.007482 0.004215 0.002200 0.004399 0.002394 0.000186 0.000036 0.000000 0.000000
71.0 0.000000 0.000000 0.006384 0.003065 0.002019 0.004259 0.002010 0.000128 0.000012 0.000000 0.000000
71.5 0.000000 0.000000 0.005909 0.002767 0.002362 0.003858 0.002056 0.000114 0.000000 0.000000 0.000000
72.0 0.000000 0.000000 0.005166 0.002618 0.002344 0.003963 0.001934 0.000128 0.000000 0.000000 0.000000
72.5 0.000000 0.000000 0.004276 0.001852 0.002398 0.004259 0.002225 0.000100 0.000000 0.000000 0.000000
73.0 0.000000 0.000000 0.003444 0.001873 0.002524 0.003893 0.002133 0.000100 0.000000 0.000000 0.000000
735 0.000000 0.000000 0.002821 0.002065 0.002434 0.003893 0.002471 0.000086 0.000000 0.000000 0.000000
74.0 0.000000 0.000000 0.002108 0.002171 0.002651 0.003352 0.002087 0.000071 0.000000 0.000000 0.000000
74.5 0.000000 0.000000 0.002108 0.002405 0.002687 0.003579 0.001688 0.000057 0.000000 0.000000 0.000000
75.0 0.000000 0.000000 0.001455 0.003257 0.003029 0.003596 0.001627 0.000086 0.000000 0.000000 0.000000
75.5 0.000000 0.000000 0.001722 0.004193 0.003498 0.003090 0.001550 0.000114 0.000000 0.000000 0.000000
76.0 0.000000 0.000000 0.000920 0.004257 0.003191 0.002776 0.001504 0.000086 0.000000 0.000000 0.000000
76.5 0.000000 0.000000 0.001188 0.004215 0.003444 0.002584 0.000859 0.000086 0.000000 0.000000 0.000000
71.0 0.000000 0.000000 0.001039 0.004278 0.003119 0.002741 0.001074 0.000043 0.000000 0.000000 0.000000
71.5 0.000000 0.000000 0.001188 0.004427 0.003480 0.002409 0.001028 0.000029 0.000000 0.000000 0.000000
78.0 0.000000 0.000000 0.000772 0.004491 0.002795 0.002008 0.001351 0.000029 0.000000 0.000000 0.000000
78.5 0.000000 0.000000 0.000891 0.003874 0.002831 0.001431 0.001366 0.000100 0.000000 0.000000 0.000000
79.0 0.000000 0.000000 0.000445 0.003619 0.002524 0.001449 0.000998 0.000086 0.000000 0.000000 0.000000
79.5 0.000000 0.000000 0.000683 0.004364 0.002903 0.001484 0.001182 0.000157 0.000000 0.000000 0.000000
80.0 0.000000 0.000000 0.000861 0.004278 0.002596 0.001344 0.000921 0.000114 0.000000 0.000000 0.000000
80.5 0.000000 0.000000 0.000416 0.004704 0.003300 0.001397 0.001074 0.000128 0.000000 0.000000 0.000000
81.0 0.000000 0.000000 0.000534 0.004960 0.002921 0.001711 0.001044 0.000071 0.000000 0.000000 0.000000
81.5 0.000000 0.000000 0.000386 0.005236 0.002975 0.001222 0.000967 0.000114 0.000000 0.000000 0.000000
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82.0 0.000000 0.000000 0.000475 0.005343 0.003047 0.001239 0.000599 0.000114 0.000000 0.000000 0.000000
82.5 0.000000 0.000000 0.000267 0.004917 0.002831 0.000943 0.000936 0.000071 0.000000 0.000000 0.000000
83.0 0.000000 0.000000 0.000089 0.004215 0.002777 0.001152 0.000414 0.000114 0.000000 0.000000 0.000000
83.5 0.000000 0.000000 0.000119 0.003853 0.002344 0.001065 0.000537 0.000057 0.000000 0.000000 0.000000
84.0 0.000000 0.000000 0.000030 0.003299 0.002596 0.000733 0.000783 0.000086 0.000000 0.000000 0.000000
84.5 0.000000 0.000000 0.000030 0.002533 0.002488 0.000698 0.000706 0.000100 0.000000 0.000000 0.000000
85.0 0.000000 0.000000 0.000000 0.002235 0.002326 0.000436 0.000875 0.000029 0.000000 0.000000 0.000000
85.5 0.000000 0.000000 0.000000 0.002150 0.001911 0.000262 0.000414 0.000043 0.000000 0.000000 0.000000
86.0 0.000000 0.000000 0.000000 0.001235 0.002506 0.000314 0.000599 0.000000 0.000000 0.000000 0.000000
86.5 0.000000 0.000000 0.000000 0.001533 0.002272 0.000209 0.000552 0.000014 0.000000 0.000000 0.000000
87.0 0.000000 0.000000 0.000000 0.001660 0.002524 0.000279 0.000414 0.000014 0.000000 0.000000 0.000000
87.5 0.000000 0.000000 0.000000 0.001788 0.002687 0.000209 0.000445 0.000029 0.000000 0.000000 0.000000
88.0 0.000000 0.000000 0.000000 0.002767 0.002560 0.000105 0.000230 0.000000 0.000000 0.000000 0.000000
88.5 0.000000 0.000000 0.000000 0.002895 0.003318 0.000105 0.000537 0.000000 0.000000 0.000000 0.000000
89.0 0.000000 0.000000 0.000000 0.003299 0.002687 0.000314 0.000307 0.000029 0.000000 0.000000 0.000000
89.5 0.000000 0.000000 0.000000 0.003576 0.003011 0.000209 0.000338 0.000000 0.000000 0.000000 0.000000
90.0 0.000000 0.000000 0.000000 0.004151 0.003137 0.000279 0.000460 0.000014 0.000000 0.000000 0.000000
90.5 0.000000 0.000000 0.000000 0.004513 0.002759 0.000209 0.000384 0.000000 0.000000 0.000000 0.000000
91.0 0.000000 0.000000 0.000000 0.004811 0.002849 0.000209 0.000522 0.000000 0.000000 0.000000 0.000000
91.5 0.000000 0.000000 0.000000 0.005023 0.003191 0.000332 0.000368 0.000000 0.000000 0.000000 0.000000
92.0 0.000000 0.000000 0.000000 0.004811 0.002470 0.000297 0.000276 0.000000 0.000000 0.000000 0.000000
92.5 0.000000 0.000000 0.000000 0.005002 0.003011 0.000367 0.000338 0.000000 0.000000 0.000000 0.000000
93.0 0.000000 0.000000 0.000000 0.004704 0.002651 0.000367 0.000414 0.000000 0.000000 0.000000 0.000000
935 0.000000 0.000000 0.000000 0.005279 0.003065 0.000384 0.000215 0.000000 0.000000 0.000000 0.000000
94.0 0.000000 0.000000 0.000000 0.006003 0.002362 0.000227 0.000292 0.000000 0.000000 0.000000 0.000000
94.5 0.000000 0.000000 0.000000 0.006833 0.002867 0.000192 0.000215 0.000000 0.000000 0.000000 0.000000
95.0 0.000000 0.000000 0.000000 0.007578 0.002416 0.000419 0.000215 0.000000 0.000000 0.000000 0.000000
95.5 0.000000 0.000000 0.000000 0.007344 0.002651 0.000419 0.000138 0.000000 0.000000 0.000000 0.000000
96.0 0.000000 0.000000 0.000000 0.007599 0.003246 0.000436 0.000138 0.000000 0.000000 0.000000 0.000000
96.5 0.000000 0.000000 0.000000 0.006854 0.002434 0.000297 0.000153 0.000000 0.000000 0.000000 0.000000
97.0 0.000000 0.000000 0.000000 0.007237 0.002218 0.000279 0.000200 0.000000 0.000000 0.000000 0.000000
97.5 0.000000 0.000000 0.000000 0.006364 0.001893 0.000279 0.000107 0.000000 0.000000 0.000000 0.000000
98.0 0.000000 0.000000 0.000000 0.006109 0.002200 0.000244 0.000169 0.000000 0.000000 0.000000 0.000000
98.5 0.000000 0.000000 0.000000 0.005407 0.001461 0.000314 0.000261 0.000000 0.000000 0.000000 0.000000
99.0 0.000000 0.000000 0.000000 0.005832 0.001605 0.000262 0.000230 0.000000 0.000000 0.000000 0.000000
99.5 0.000000 0.000000 0.000000 0.006215 0.001533 0.000175 0.000200 0.000000 0.000000 0.000000 0.000000
100.0 0.000000 0.000000 0.000000 0.005513 0.001442 0.000122 0.000138 0.000000 0.000000 0.000000 0.000000
100.5 0.000000 0.000000 0.000000 0.005470 0.001497 0.000052 0.000123 0.000000 0.000000 0.000000 0.000000
101.0 0.000000 0.000000 0.000000 0.005236 0.001262 0.000105 0.000077 0.000000 0.000000 0.000000 0.000000
101.5 0.000000 0.000000 0.000000 0.005130 0.001298 0.000122 0.000046 0.000000 0.000000 0.000000 0.000000
102.0 0.000000 0.000000 0.000000 0.004364 0.001461 0.000017 0.000046 0.000000 0.000000 0.000000 0.000000
102.5 0.000000 0.000000 0.000000 0.004172 0.001298 0.000122 0.000077 0.000000 0.000000 0.000000 0.000000
103.0 0.000000 0.000000 0.000000 0.003810 0.001208 0.000017 0.000046 0.000000 0.000000 0.000000 0.000000
103.5 0.000000 0.000000 0.000000 0.003874 0.001479 0.000087 0.000031 0.000000 0.000000 0.000000 0.000000
104.0 0.000000 0.000000 0.000000 0.002980 0.001298 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000
104.5 0.000000 0.000000 0.000000 0.003086 0.001190 0.000105 0.000000 0.000000 0.000000 0.000000 0.000000
105.0 0.000000 0.000000 0.000000 0.003086 0.001497 0.000209 0.000000 0.000000 0.000000 0.000000 0.000000
105.5 0.000000 0.000000 0.000000 0.002746 0.001515 0.000157 0.000000 0.000000 0.000000 0.000000 0.000000
106.0 0.000000 0.000000 0.000000 0.002448 0.001533 0.000209 0.000000 0.000000 0.000000 0.000000 0.000000
106.5 0.000000 0.000000 0.000000 0.002065 0.001839 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
107.0 0.000000 0.000000 0.000000 0.002299 0.002019 0.000192 0.000000 0.000000 0.000000 0.000000 0.000000
107.5 0.000000 0.000000 0.000000 0.001575 0.002777 0.000192 0.000000 0.000000 0.000000 0.000000 0.000000
108.0 0.000000 0.000000 0.000000 0.001511 0.002362 0.000122 0.000000 0.000000 0.000000 0.000000 0.000000
108.5 0.000000 0.000000 0.000000 0.001022 0.002200 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000
109.0 0.000000 0.000000 0.000000 0.001086 0.002001 0.000227 0.000000 0.000000 0.000000 0.000000 0.000000
109.5 0.000000 0.000000 0.000000 0.000724 0.002326 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
110.0 0.000000 0.000000 0.000000 0.000681 0.002651 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
110.5 0.000000 0.000000 0.000000 0.000575 0.002777 0.000140 0.000000 0.000000 0.000000 0.000000 0.000000
111.0 0.000000 0.000000 0.000000 0.000447 0.002434 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
111.5 0.000000 0.000000 0.000000 0.000341 0.002236 0.000279 0.000000 0.000000 0.000000 0.000000 0.000000
112.0 0.000000 0.000000 0.000000 0.000170 0.002074 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
112.5 0.000000 0.000000 0.000000 0.000255 0.002254 0.000140 0.000000 0.000000 0.000000 0.000000 0.000000
113.0 0.000000 0.000000 0.000000 0.000128 0.002470 0.000209 0.000000 0.000000 0.000000 0.000000 0.000000
113.5 0.000000 0.000000 0.000000 0.000128 0.002001 0.000105 0.000000 0.000000 0.000000 0.000000 0.000000
114.0 0.000000 0.000000 0.000000 0.000064 0.002398 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000
114.5 0.000000 0.000000 0.000000 0.000021 0.002038 0.000035 0.000000 0.000000 0.000000 0.000000 0.000000
115.0 0.000000 0.000000 0.000000 0.000021 0.002182 0.000140 0.000000 0.000000 0.000000 0.000000 0.000000
115.5 0.000000 0.000000 0.000000 0.000021 0.002290 0.000052 0.000000 0.000000 0.000000 0.000000 0.000000
116.0 0.000000 0.000000 0.000000 0.000000 0.002092 0.000105 0.000000 0.000000 0.000000 0.000000 0.000000
116.5 0.000000 0.000000 0.000000 0.000000 0.002164 0.000035 0.000000 0.000000 0.000000 0.000000 0.000000
117.0 0.000000 0.000000 0.000000 0.000000 0.002416 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
117.5 0.000000 0.000000 0.000000 0.000000 0.002236 0.000122 0.000000 0.000000 0.000000 0.000000 0.000000
118.0 0.000000 0.000000 0.000000 0.000000 0.002470 0.000052 0.000000 0.000000 0.000000 0.000000 0.000000
118.5 0.000000 0.000000 0.000000 0.000000 0.002056 0.000017 0.000000 0.000000 0.000000 0.000000 0.000000
119.0 0.000000 0.000000 0.000000 0.000000 0.002506 0.000070 0.000000 0.000000 0.000000 0.000000 0.000000
119.5 0.000000 0.000000 0.000000 0.000000 0.002272 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000
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Table 4

Raw data to Fig. 3d, Probability distributions P (7) of repeat atom distances » from the
geometric centers of the repeats are shown for glycan-free repeats as predicted by
AlphaFold3

DR1 DR3 DR5 DR7 DRS DRY DR10 [ DRI1 | DR13 [ DRI5S | DRI6
r P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r) P(r)

0.0 0.000667 0.000459 0.000137 0.000100 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.5 0.019333 0.000229 0.000137 0.000299 0.000436 0.000235 0.000000 0.000000 0.000000 0.000000 0.000000
1.0 0.008000 0.003440 0.000412 0.000299 0.000349 0.001095 0.000071 0.000000 0.000229 0.000000 0.000177
1.5 0.025333 0.007339 0.000549 0.001198 0.001222 0.002895 0.000850 0.000068 0.000974 0.000283 0.000664
2.0 0.018667 0.014679 0.001099 0.000699 0.002443 0.000469 0.002408 0.001154 0.000458 0.000708 0.000796
2.5 0.036000 0.018349 0.002335 0.001597 0.002443 0.000704 0.002266 0.002309 0.001260 0.002264 0.001549
3.0 0.042000 0.023624 0.002335 0.002295 0.003927 0.003286 0.000992 0.002377 0.002864 0.002547 0.001062
35 0.044667 0.027064 0.002885 0.002295 0.004799 0.005790 0.004603 0.002988 0.002978 0.002358 0.002699
4.0 0.019333 0.024312 0.002747 0.003293 0.006894 0.006260 0.006799 0.008964 0.004983 0.004811 0.003850
4.5 0.026000 0.025459 0.002885 0.003693 0.007330 0.009077 0.009561 0.008489 0.008476 0.005425 0.006858
5.0 0.042667 0.020183 0.004258 0.004391 0.009599 0.011502 0.015227 0.012292 0.015119 0.011179 0.011460
55 0.036000 0.024083 0.005632 0.005888 0.011257 0.017840 0.013881 0.015959 0.012141 0.012594 0.011106
6.0 0.058000 0.029358 0.007418 0.005888 0.011606 0.020266 0.017139 0.019898 0.015291 0.013113 0.013894
6.5 0.039333 0.031422 0.007280 0.006188 0.012827 0.018936 0.022875 0.017929 0.014890 0.010896 0.012832
7.0 0.028667 0.032569 0.007143 0.007186 0.015532 0.027387 0.025283 0.021596 0.015463 0.015849 0.015619
75 0.009333 0.032110 0.009341 0.008583 0.017714 0.029734 0.026416 0.026010 0.021591 0.018679 0.017212
8.0 0.033333 0.022018 0.008929 0.008982 0.016230 0.032473 0.026983 0.032598 0.022106 0.023066 0.017257
8.5 0.016667 0.021330 0.008379 0.008583 0.017976 0.032629 0.032153 0.027844 0.027261 0.024340 0.022257
9.0 0.048667 0.019495 0.009615 0.011377 0.017801 0.032081 0.037181 0.027368 0.031270 0.021981 0.021903
9.5 0.069333 0.016284 0.008516 0.010679 0.019023 0.029030 0.031516 0.026961 0.024684 0.022925 0.022611

10.0 0.055333 0.016743 0.011264 0.012675 0.017016 0.039984 0.033215 0.036672 0.026058 0.021368 0.016947
10.5 0.046000 0.023165 0.009615 0.011377 0.019634 0.040141 0.033853 0.034295 0.025027 0.025283 0.023053
11.0 0.044667 0.023394 0.011676 0.013273 0.015445 0.041706 0.041431 0.038234 0.031327 0.024575 0.027257
11.5 0.028667 0.025688 0.009203 0.013273 0.019110 0.050782 0.048938 0.036876 0.033274 0.029764 0.028850
12.0 0.032667 0.025229 0.010027 0.012076 0.019983 0.054147 0.048654 0.042716 0.041979 0.033868 0.030531
12.5 0.021333 0.022477 0.008104 0.012076 0.021379 0.058059 0.049150 0.051681 0.038600 0.037736 0.034956
13.0 0.026000 0.022706 0.009341 0.011677 0.020419 0.051330 0.055028 0.050458 0.037512 0.037783 0.031504
13.5 0.015333 0.023853 0.006731 0.011377 0.019284 0.051408 0.047805 0.046655 0.040662 0.036698 0.033894
14.0 0.023333 0.021330 0.007555 0.011477 0.018412 0.047418 0.049150 0.046995 0.039574 0.037170 0.036947
14.5 0.031333 0.023165 0.007692 0.012176 0.017976 0.042097 0.044334 0.052564 0.046618 0.039717 0.032345
15.0 0.018000 0.024541 0.006319 0.011377 0.014747 0.043114 0.042564 0.047742 0.041750 0.037736 0.033230
15.5 0.025333 0.025229 0.008242 0.010080 0.014747 0.032160 0.033569 0.037284 0.045587 0.031132 0.035708
16.0 0.008667 0.021560 0.008516 0.010279 0.013089 0.027074 0.035198 0.034295 0.043125 0.036557 0.037301
16.5 0.000667 0.027523 0.009478 0.009780 0.012914 0.020814 0.024008 0.034363 0.040548 0.039858 0.034248
17.0 0.000667 0.025229 0.007967 0.009581 0.011169 0.016823 0.022521 0.033888 0.041750 0.040472 0.037566
17.5 0.000000 0.025229 0.007418 0.006886 0.009860 0.012207 0.017847 0.025195 0.033446 0.037075 0.038186
18.0 0.000000 0.026147 0.008516 0.006786 0.009686 0.008998 0.012252 0.017657 0.035221 0.037547 0.034602
18.5 0.000000 0.024541 0.008379 0.007285 0.009424 0.009233 0.009844 0.016978 0.025714 0.036462 0.029690
19.0 0.000000 0.026147 0.010577 0.007485 0.009162 0.007590 0.011261 0.012699 0.026459 0.035519 0.029823
19.5 0.000000 0.027294 0.008242 0.007884 0.008639 0.006338 0.009136 0.013039 0.014948 0.030189 0.028584
20.0 0.000000 0.023165 0.007830 0.006986 0.007679 0.003443 0.005524 0.010798 0.017296 0.024104 0.029469
20.5 0.000000 0.020413 0.008791 0.007186 0.006894 0.003912 0.004958 0.007674 0.010538 0.022123 0.027965
21.0 0.000000 0.017431 0.010302 0.006886 0.005846 0.003052 0.004037 0.007470 0.007502 0.017028 0.023009
215 0.000000 0.014450 0.009890 0.007086 0.006545 0.001017 0.002266 0.004618 0.007961 0.011085 0.020929
22.0 0.000000 0.011009 0.008379 0.007086 0.006021 0.000469 0.001629 0.001766 0.007674 0.011887 0.015708
22.5 0.000000 0.012615 0.009203 0.006687 0.007417 0.000782 0.000708 0.001222 0.005269 0.005802 0.011726
23.0 0.000000 0.008716 0.010577 0.006287 0.006195 0.000469 0.000567 0.000679 0.003780 0.005991 0.012566
235 0.000000 0.003670 0.010165 0.006387 0.005323 0.000939 0.000071 0.000136 0.003608 0.006132 0.007522
24.0 0.000000 0.004587 0.010027 0.006088 0.007504 0.000391 0.000496 0.000136 0.001145 0.004292 0.005000
245 0.000000 0.001835 0.010577 0.005289 0.006806 0.000626 0.000283 0.000068 0.001031 0.003066 0.006947
25.0 0.000000 0.001147 0.010027 0.005289 0.005061 0.000391 0.000496 0.000136 0.000057 0.003302 0.005310
25.5 0.000000 0.001147 0.008516 0.006587 0.006283 0.000313 0.000354 0.000000 0.000000 0.001981 0.004071
26.0 0.000000 0.000917 0.008379 0.006188 0.005323 0.000235 0.000354 0.000000 0.000115 0.001462 0.003053
26.5 0.000000 0.000917 0.007280 0.006786 0.005846 0.000704 0.000496 0.000068 0.000172 0.000802 0.002743
27.0 0.000000 0.000688 0.007692 0.006287 0.004188 0.000782 0.000496 0.000000 0.000057 0.000236 0.001858
275 0.000000 0.000000 0.007967 0.006587 0.005934 0.000782 0.000212 0.000136 0.000000 0.000236 0.000619
28.0 0.000000 0.000229 0.008242 0.006387 0.004450 0.000704 0.000283 0.000000 0.000115 0.000094 0.000133
28.5 0.000000 0.000229 0.007555 0.005689 0.005410 0.000548 0.000283 0.000000 0.000229 0.000189 0.000044
29.0 0.000000 0.000688 0.010440 0.004990 0.003839 0.000548 0.000000 0.000000 0.000057 0.000000 0.000088
29.5 0.000000 0.000229 0.010714 0.005489 0.004276 0.000235 0.000354 0.000000 0.000057 0.000142 0.000088
30.0 0.000000 0.000000 0.008654 0.005289 0.004014 0.000782 0.000425 0.000000 0.000115 0.000094 0.000000
30.5 0.000000 0.000229 0.010852 0.006786 0.004625 0.000391 0.000283 0.000000 0.000000 0.000094 0.000088
31.0 0.000000 0.000459 0.007005 0.005589 0.005497 0.000313 0.000354 0.000000 0.000115 0.000047 0.000133
31.5 0.000000 0.000000 0.007830 0.006687 0.004712 0.000626 0.000142 0.000000 0.000057 0.000047 0.000133
32.0 0.000000 0.000229 0.007967 0.007784 0.004363 0.000861 0.000425 0.000000 0.000115 0.000094 0.000044
325 0.000000 0.000000 0.008516 0.006587 0.003316 0.000782 0.000283 0.000000 0.000172 0.000094 0.000133
33.0 0.000000 0.000000 0.007280 0.006188 0.004625 0.000548 0.000425 0.000000 0.000057 0.000047 0.000044
335 0.000000 0.000000 0.008791 0.005489 0.005148 0.000861 0.000496 0.000000 0.000057 0.000000 0.000088
34.0 0.000000 0.000000 0.007555 0.005389 0.003665 0.000391 0.000212 0.000000 0.000057 0.000000 0.000044
345 0.000000 0.000000 0.010027 0.006088 0.003927 0.000782 0.000283 0.000000 0.000057 0.000000 0.000044
35.0 0.000000 0.000000 0.007143 0.006786 0.003403 0.000391 0.000567 0.000000 0.000000 0.000000 0.000044
355 0.000000 0.000000 0.009203 0.006587 0.003839 0.000391 0.000142 0.000000 0.000057 0.000000 0.000177
36.0 0.000000 0.000000 0.006319 0.004691 0.004014 0.000469 0.000567 0.000000 0.000172 0.000000 0.000088
36.5 0.000000 0.000000 0.008104 0.006587 0.005236 0.000548 0.000354 0.000000 0.000172 0.000000 0.000000
37.0 0.000000 0.000000 0.007280 0.005788 0.003752 0.000156 0.000354 0.000000 0.000115 0.000000 0.000044
37.5 0.000000 0.000000 0.007967 0.006587 0.003927 0.000704 0.000212 0.000000 0.000229 0.000000 0.000044
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38.0 0.000000 0.000000 0.008242 0.005389 0.004101 0.000313 0.000283 0.000000 0.000000 0.000000 0.000088
385 0.000000 0.000000 0.009203 0.005589 0.005410 0.000626 0.000283 0.000000 0.000000 0.000000 0.000133
39.0 0.000000 0.000000 0.008242 0.005289 0.003665 0.000548 0.000283 0.000000 0.000057 0.000000 0.000133
395 0.000000 0.000000 0.009066 0.006487 0.004450 0.000469 0.000425 0.000000 0.000115 0.000000 0.000177
40.0 0.000000 0.000000 0.010165 0.005090 0.003403 0.000626 0.000354 0.000000 0.000000 0.000000 0.000000
40.5 0.000000 0.000000 0.008654 0.006487 0.004799 0.000156 0.000425 0.000000 0.000000 0.000000 0.000000
41.0 0.000000 0.000000 0.007555 0.005389 0.004712 0.000469 0.000354 0.000000 0.000057 0.000000 0.000044
415 0.000000 0.000000 0.007967 0.004890 0.003752 0.000235 0.000425 0.000000 0.000229 0.000000 0.000044
42.0 0.000000 0.000000 0.006731 0.005190 0.003490 0.000235 0.000354 0.000000 0.000057 0.000000 0.000044
425 0.000000 0.000000 0.004808 0.005190 0.003752 0.000235 0.000212 0.000000 0.000000 0.000000 0.000000
43.0 0.000000 0.000000 0.007005 0.005689 0.004014 0.000313 0.000212 0.000000 0.000057 0.000000 0.000000
435 0.000000 0.000000 0.006593 0.004192 0.004538 0.000548 0.000283 0.000000 0.000000 0.000000 0.000088
44.0 0.000000 0.000000 0.005907 0.004391 0.005148 0.000626 0.000283 0.000000 0.000000 0.000000 0.000177
44.5 0.000000 0.000000 0.007830 0.004691 0.004014 0.000469 0.000142 0.000000 0.000000 0.000000 0.000000
45.0 0.000000 0.000000 0.006593 0.004990 0.004276 0.000626 0.000425 0.000000 0.000000 0.000000 0.000044
455 0.000000 0.000000 0.007418 0.005589 0.002880 0.000313 0.000354 0.000000 0.000000 0.000000 0.000000
46.0 0.000000 0.000000 0.007005 0.006687 0.004188 0.000313 0.000283 0.000000 0.000000 0.000000 0.000000
46.5 0.000000 0.000000 0.006319 0.004790 0.003578 0.000156 0.000283 0.000000 0.000000 0.000000 0.000000
47.0 0.000000 0.000000 0.005769 0.004391 0.003403 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
475 0.000000 0.000000 0.004533 0.004990 0.004101 0.000078 0.000425 0.000000 0.000000 0.000000 0.000000
48.0 0.000000 0.000000 0.005082 0.004491 0.004014 0.000391 0.000283 0.000000 0.000000 0.000000 0.000000
48.5 0.000000 0.000000 0.005357 0.006088 0.003578 0.000313 0.000354 0.000000 0.000000 0.000000 0.000000
49.0 0.000000 0.000000 0.006731 0.004890 0.004101 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
49.5 0.000000 0.000000 0.006181 0.006287 0.003752 0.000235 0.000354 0.000000 0.000000 0.000000 0.000000
50.0 0.000000 0.000000 0.006044 0.004691 0.003665 0.000235 0.000496 0.000000 0.000000 0.000000 0.000000
50.5 0.000000 0.000000 0.005769 0.003992 0.003665 0.000313 0.000496 0.000000 0.000000 0.000000 0.000000
51.0 0.000000 0.000000 0.007418 0.005689 0.004276 0.000391 0.000425 0.000000 0.000000 0.000000 0.000000
51.5 0.000000 0.000000 0.005632 0.004890 0.003665 0.000313 0.000212 0.000000 0.000000 0.000000 0.000000
52.0 0.000000 0.000000 0.005632 0.004491 0.003839 0.000469 0.000425 0.000000 0.000000 0.000000 0.000000
525 0.000000 0.000000 0.007555 0.005788 0.003752 0.000391 0.000283 0.000000 0.000000 0.000000 0.000000
53.0 0.000000 0.000000 0.005632 0.005489 0.004101 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
53.5 0.000000 0.000000 0.006319 0.004291 0.003578 0.000313 0.000354 0.000000 0.000000 0.000000 0.000000
54.0 0.000000 0.000000 0.005632 0.004890 0.003141 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
54.5 0.000000 0.000000 0.006731 0.006088 0.004363 0.000078 0.000354 0.000000 0.000000 0.000000 0.000000
55.0 0.000000 0.000000 0.005907 0.003293 0.003490 0.000156 0.000283 0.000000 0.000000 0.000000 0.000000
55.5 0.000000 0.000000 0.005220 0.003892 0.003839 0.000235 0.000283 0.000000 0.000000 0.000000 0.000000
56.0 0.000000 0.000000 0.004121 0.004092 0.004188 0.000156 0.000496 0.000000 0.000000 0.000000 0.000000
56.5 0.000000 0.000000 0.005632 0.003393 0.003403 0.000156 0.000496 0.000000 0.000000 0.000000 0.000000
57.0 0.000000 0.000000 0.004533 0.005090 0.002880 0.000000 0.000354 0.000000 0.000000 0.000000 0.000000
57.5 0.000000 0.000000 0.004670 0.003892 0.003752 0.000391 0.000071 0.000000 0.000000 0.000000 0.000000
58.0 0.000000 0.000000 0.004396 0.004391 0.002705 0.000078 0.000496 0.000000 0.000000 0.000000 0.000000
58.5 0.000000 0.000000 0.006456 0.004092 0.003927 0.000313 0.000000 0.000000 0.000000 0.000000 0.000000
59.0 0.000000 0.000000 0.004945 0.004192 0.003839 0.000235 0.000354 0.000000 0.000000 0.000000 0.000000
59.5 0.000000 0.000000 0.005357 0.005489 0.003054 0.000391 0.000354 0.000000 0.000000 0.000000 0.000000
60.0 0.000000 0.000000 0.005769 0.004591 0.003578 0.000235 0.000212 0.000000 0.000000 0.000000 0.000000
60.5 0.000000 0.000000 0.005082 0.004391 0.003839 0.000469 0.000071 0.000000 0.000000 0.000000 0.000000
61.0 0.000000 0.000000 0.004808 0.004491 0.002880 0.000156 0.000496 0.000000 0.000000 0.000000 0.000000
61.5 0.000000 0.000000 0.005357 0.004291 0.003578 0.000078 0.000142 0.000000 0.000000 0.000000 0.000000
62.0 0.000000 0.000000 0.005082 0.003393 0.002705 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
62.5 0.000000 0.000000 0.004808 0.003493 0.003665 0.000078 0.000283 0.000000 0.000000 0.000000 0.000000
63.0 0.000000 0.000000 0.004945 0.004291 0.003141 0.000156 0.000212 0.000000 0.000000 0.000000 0.000000
63.5 0.000000 0.000000 0.004258 0.003693 0.003665 0.000469 0.000354 0.000000 0.000000 0.000000 0.000000
64.0 0.000000 0.000000 0.004396 0.004291 0.002618 0.000156 0.000496 0.000000 0.000000 0.000000 0.000000
64.5 0.000000 0.000000 0.005357 0.003593 0.003839 0.000235 0.000496 0.000000 0.000000 0.000000 0.000000
65.0 0.000000 0.000000 0.005632 0.003593 0.002443 0.000313 0.000283 0.000000 0.000000 0.000000 0.000000
65.5 0.000000 0.000000 0.005357 0.005389 0.003054 0.000156 0.000283 0.000000 0.000000 0.000000 0.000000
66.0 0.000000 0.000000 0.004121 0.005289 0.002967 0.000078 0.000354 0.000000 0.000000 0.000000 0.000000
66.5 0.000000 0.000000 0.004396 0.003393 0.002269 0.000156 0.000142 0.000000 0.000000 0.000000 0.000000
67.0 0.000000 0.000000 0.004808 0.002894 0.003229 0.000235 0.000354 0.000000 0.000000 0.000000 0.000000
67.5 0.000000 0.000000 0.004533 0.003892 0.003403 0.000391 0.000354 0.000000 0.000000 0.000000 0.000000
68.0 0.000000 0.000000 0.003571 0.003094 0.002531 0.000313 0.000212 0.000000 0.000000 0.000000 0.000000
68.5 0.000000 0.000000 0.004533 0.004291 0.003316 0.000235 0.000496 0.000000 0.000000 0.000000 0.000000
69.0 0.000000 0.000000 0.003297 0.002794 0.003054 0.000391 0.000212 0.000000 0.000000 0.000000 0.000000
69.5 0.000000 0.000000 0.005082 0.002794 0.002094 0.000313 0.000283 0.000000 0.000000 0.000000 0.000000
70.0 0.000000 0.000000 0.004808 0.003992 0.003054 0.000235 0.000496 0.000000 0.000000 0.000000 0.000000
70.5 0.000000 0.000000 0.004258 0.003094 0.002531 0.000313 0.000142 0.000000 0.000000 0.000000 0.000000
71.0 0.000000 0.000000 0.003984 0.003094 0.002967 0.000235 0.000425 0.000000 0.000000 0.000000 0.000000
71.5 0.000000 0.000000 0.003846 0.002894 0.003054 0.000156 0.000000 0.000000 0.000000 0.000000 0.000000
72.0 0.000000 0.000000 0.003159 0.002395 0.002182 0.000469 0.000354 0.000000 0.000000 0.000000 0.000000
72.5 0.000000 0.000000 0.003709 0.003094 0.001745 0.000235 0.000212 0.000000 0.000000 0.000000 0.000000
73.0 0.000000 0.000000 0.002747 0.002894 0.003316 0.000078 0.000496 0.000000 0.000000 0.000000 0.000000
73.5 0.000000 0.000000 0.002610 0.002794 0.002618 0.000078 0.000283 0.000000 0.000000 0.000000 0.000000
74.0 0.000000 0.000000 0.002610 0.003194 0.002182 0.000156 0.000142 0.000000 0.000000 0.000000 0.000000
745 0.000000 0.000000 0.003022 0.003992 0.002792 0.000235 0.000354 0.000000 0.000000 0.000000 0.000000
75.0 0.000000 0.000000 0.001648 0.003094 0.002705 0.000000 0.000283 0.000000 0.000000 0.000000 0.000000
75.5 0.000000 0.000000 0.002060 0.003194 0.002531 0.000156 0.000212 0.000000 0.000000 0.000000 0.000000
76.0 0.000000 0.000000 0.001236 0.002894 0.002967 0.000391 0.000071 0.000000 0.000000 0.000000 0.000000
76.5 0.000000 0.000000 0.001511 0.002994 0.002007 0.000156 0.000142 0.000000 0.000000 0.000000 0.000000
77.0 0.000000 0.000000 0.000549 0.003792 0.002443 0.000469 0.000212 0.000000 0.000000 0.000000 0.000000
71.5 0.000000 0.000000 0.000412 0.003593 0.001745 0.000156 0.000071 0.000000 0.000000 0.000000 0.000000
78.0 0.000000 0.000000 0.000137 0.002096 0.002007 0.000235 0.000142 0.000000 0.000000 0.000000 0.000000
78.5 0.000000 0.000000 0.000000 0.003593 0.002967 0.000313 0.000071 0.000000 0.000000 0.000000 0.000000
79.0 0.000000 0.000000 0.000000 0.004192 0.003141 0.000078 0.000071 0.000000 0.000000 0.000000 0.000000
79.5 0.000000 0.000000 0.000000 0.003393 0.002182 0.000235 0.000142 0.000000 0.000000 0.000000 0.000000
80.0 0.000000 0.000000 0.000000 0.003293 0.002182 0.000313 0.000000 0.000000 0.000000 0.000000 0.000000
80.5 0.000000 0.000000 0.000000 0.004092 0.002618 0.000235 0.000142 0.000000 0.000000 0.000000 0.000000
81.0 0.000000 0.000000 0.000000 0.002196 0.002269 0.000235 0.000071 0.000000 0.000000 0.000000 0.000000
81.5 0.000000 0.000000 0.000000 0.003094 0.003316 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
82.0 0.000000 0.000000 0.000000 0.003094 0.003229 0.000235 0.000000 0.000000 0.000000 0.000000 0.000000
82.5 0.000000 0.000000 0.000000 0.003293 0.002007 0.000235 0.000000 0.000000 0.000000 0.000000 0.000000
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83.0 0.000000 0.000000 0.000000 0.002794 0.002618 0.000313 0.000000 0.000000 0.000000 0.000000 0.000000
83.5 0.000000 0.000000 0.000000 0.002295 0.002182 0.000391 0.000000 0.000000 0.000000 0.000000 0.000000
84.0 0.000000 0.000000 0.000000 0.002096 0.002094 0.000391 0.000000 0.000000 0.000000 0.000000 0.000000
84.5 0.000000 0.000000 0.000000 0.002395 0.001745 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
85.0 0.000000 0.000000 0.000000 0.003094 0.002269 0.000156 0.000000 0.000000 0.000000 0.000000 0.000000
85.5 0.000000 0.000000 0.000000 0.002196 0.001309 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
86.0 0.000000 0.000000 0.000000 0.002794 0.001745 0.000156 0.000000 0.000000 0.000000 0.000000 0.000000
86.5 0.000000 0.000000 0.000000 0.002595 0.001920 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
87.0 0.000000 0.000000 0.000000 0.002495 0.001920 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
87.5 0.000000 0.000000 0.000000 0.003194 0.001745 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
88.0 0.000000 0.000000 0.000000 0.002295 0.002094 0.000156 0.000000 0.000000 0.000000 0.000000 0.000000
88.5 0.000000 0.000000 0.000000 0.002695 0.001309 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
89.0 0.000000 0.000000 0.000000 0.001896 0.001832 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
89.5 0.000000 0.000000 0.000000 0.002695 0.000960 0.000235 0.000000 0.000000 0.000000 0.000000 0.000000
90.0 0.000000 0.000000 0.000000 0.001597 0.000873 0.000156 0.000000 0.000000 0.000000 0.000000 0.000000
90.5 0.000000 0.000000 0.000000 0.002395 0.000873 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
91.0 0.000000 0.000000 0.000000 0.003094 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
91.5 0.000000 0.000000 0.000000 0.001996 0.000436 0.000078 0.000000 0.000000 0.000000 0.000000 0.000000
92.0 0.000000 0.000000 0.000000 0.002994 0.000698 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
92.5 0.000000 0.000000 0.000000 0.003094 0.001047 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
93.0 0.000000 0.000000 0.000000 0.002794 0.000349 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
93.5 0.000000 0.000000 0.000000 0.003293 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
94.0 0.000000 0.000000 0.000000 0.002096 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
94.5 0.000000 0.000000 0.000000 0.002695 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
95.0 0.000000 0.000000 0.000000 0.003094 0.000349 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
95.5 0.000000 0.000000 0.000000 0.002595 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
96.0 0.000000 0.000000 0.000000 0.001996 0.000349 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
96.5 0.000000 0.000000 0.000000 0.001597 0.000436 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
97.0 0.000000 0.000000 0.000000 0.002695 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
97.5 0.000000 0.000000 0.000000 0.001697 0.000262 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
98.0 0.000000 0.000000 0.000000 0.002295 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
98.5 0.000000 0.000000 0.000000 0.001896 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
99.0 0.000000 0.000000 0.000000 0.001796 0.000262 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
99.5 0.000000 0.000000 0.000000 0.001697 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
100.0 0.000000 0.000000 0.000000 0.001896 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
100.5 0.000000 0.000000 0.000000 0.001098 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
101.0 0.000000 0.000000 0.000000 0.001397 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
101.5 0.000000 0.000000 0.000000 0.000699 0.000175 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
102.0 0.000000 0.000000 0.000000 0.000599 0.000349 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
102.5 0.000000 0.000000 0.000000 0.000699 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
103.0 0.000000 0.000000 0.000000 0.000699 0.000087 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
103.5 0.000000 0.000000 0.000000 0.000200 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
104.0 0.000000 0.000000 0.000000 0.000399 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
104.5 0.000000 0.000000 0.000000 0.000299 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
105.0 0.000000 0.000000 0.000000 0.000100 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
105.5 0.000000 0.000000 0.000000 0.000200 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
106.0 0.000000 0.000000 0.000000 0.000100 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
106.5 0.000000 0.000000 0.000000 0.000100 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
107.0 0.000000 0.000000 0.000000 0.000200 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
107.5 0.000000 0.000000 0.000000 0.000200 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
108.0 0.000000 0.000000 0.000000 0.000100 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
108.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
109.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
109.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
110.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
110.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
111.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
111.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
112.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
112.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
113.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
113.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
114.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
114.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
115.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
115.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
116.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
116.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
117.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
117.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
118.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
118.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
119.0 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
119.5 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

29


https://doi.org/10.1101/2024.12.28.630612
http://creativecommons.org/licenses/by-nc-nd/4.0/

