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1339

1340  Figure S4. Radial clones are composed of diverse subtypes of excitatory neurons with no evidence of
1341  fate restriction, related to Figure 3. (A) T-distributed stochastic neighbor embedding (t-SNE) plot similar
1342  to 3A, but with Patch-seq data points (black outline, n=96 and 110 labeled and unlabeled cells
1343  respectively) colored according to tdTomato expression status rather than cortical layer, aligned with a

1344  recently published mouse cell type atlas (data points with no outline; n=23,822; from (Tasic et al., 2018);
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1345  colors denote transcriptomic types and are taken from the original publication). The t-SNE of the
1346  reference dataset and the positioning of Patch-seq cells were performed as described in (Kobak &
1347  Behrens, 2018), see Methods. The size of the Patch-seq data points denotes the precision of the mapping
1348  (see Methods): small points indicate high uncertainty. (B-D) A similar analysis to 3B-D, but using
1349  specific cell types (tree leaves of the cell type atlas) rather than broad classes. (B) Fraction of labeled
1350 (n=96) and unlabeled (n=110) cells that mapped to each of the specific clusters identified in (Tasic et al.,
1351  2018) with greater than three Patch-seq cells total (no significant difference, Chi-squared test). (C and D)
1352  Probability of related and unrelated cell pairs mapping to the same specific cluster either overall (C;
1353  n=337 related pairs, n=409 unrelated pairs; no significant difference, Chi-squared test) or when
1354  conditioned on layer position (D; n=154 related pairs, n=157 unrelated pairs; no significant difference,

1355  Chi-squared test). Related to Figure 3.
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1358  Figure S5. Transcriptomic diversity of individual radial clones, related to Figure 3. t-SNE plots for each
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1359  Patch-seq experiment (n=16) showing clonally related cells in red and unrelated cells in black, projected
1360  onto the reference atlas (grey, from (Tasic et al., 2018)). Related to Figure 3.
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1363  Figure S6. Connectivity differences between clonally related and distance-matched unrelated pairs of

1364
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neurons, related to Figures 4 and 5. (A) Connectivity for all connections (left panel); only lateral, within-


https://doi.org/10.1101/526681

bioRxiv preprint doi: https://doi.org/10.1101/526681; this version posted January 23, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

1365  layer connections (middle panel); or only vertical, across-layer connections (right panel). (B) Connectivity
1366  for each layer-defined connection type tested. Pre- and post-synaptic location of the cell bodies is
1367  designated above each plot. In (A and B), error bars are 95% coverage intervals computed by resampling
1368  (see Methods); p-values are two-sided and computed by resampling (see Methods). Related to Figures 4

1369 and 5.
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1370

1371  Figure S7. Connectivity differences between clonally related and unrelated neurons across different
1372  rostrocaudal location. (A) Connection probabilities for all connection types tested, grouped by
1373 rostrocaudal position (n=449 and 260 related pairs and n=833 and 485 unrelated pairs in rostral and
1374  caudal groups, respectively). (B) Connection probabilities for all vertical, across-layer connections tested,
1375  grouped by rostrocaudal position (n=300 and 163 related pairs and n=454 and 252 unrelated pairs in
1376  rostral and caudal groups, respectively). (C) Connection probabilities for all lateral, within-layer

1377  connections tested, grouped by rostrocaudal position (n=149 and 97 related pairs and n=379 and 233
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1378  unrelated pairs in rostral and caudal groups, respectively). Error bars are 95% Clopper-Pearson

1379  confidence intervals and p-values are computed using Fisher’s exact test. Related to Figures 4 and 5.
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Table S1 (.xlIs file). Gene expression data, related to Figure 2. Normalized counts, normalized log

counts, and metadata for all Patch-seq neurons included in our analysis.

Table S2 (.xIs file). Mapping to transcriptomic cell types, related to Figure 3. Best match for each of our

cells onto reference transcriptomic cell types, t-SNE coordinates for the reference dataset, and t-SNE

coordinates for projection of our data onto the reference with measure of uncertainty.
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1387
Estimated
Term SE t-statistic p-value
Coefficient
Constant -1.82 0.43 -4.22 2.37:107
Lineage -0.47 0.58 -0.81 0.42
Connection type -1.55 0.75 -2.06 0.039
Euclidean distance -8.42:10°° 4.40-10°° -1.91 0.056
Rostrocaudal position 0.074 0.11 0.65 0.51
Lineage x Connection type 1.25 0.59 2.11 0.035
Lineage x Euclidean distance 2.05-107 2.46:107 0.083 0.93
Lineage x Rostrocaudal position 0.028 0.15 0.18 0.86
Connection type x Euclidean distance 7.97-107° 3.99-107° 2.00 0.046
Connection type x Rostrocaudal position 5.86-10° 0.20 0.030 0.98
Euclidean distance x Rostrocaudal position -5.97-107" 9.33-10™ -0.64 0.52
1388

1389  Table S3. Generalized linear model of connectivity. Connectivity was modeled as a binomial response
1390  variable with the following predictors: lineage relationship (1 for related, 0 for unrelated), connection
1391 type (1 for vertical, 0 for lateral), Euclidean distance between the cells in microns, and rostrocaudal
1392  position (a numeric factor from 1 to 5) (see Methods). ‘x” denotes an interaction between two linear terms.
1393  Overall x?=33.5 compared to constant model, p=2.26x104, 1988 error degrees of freedom. The four terms
1394  with small p-values are: connection class (connection probability P is lower for control vertical
1395  connections, compared to control lateral), Euclidean distance (P decreases with increasing distance for

1396  unrelated lateral connections), lineage x connection type (P is higher for related vertical pairs), and

1397  connection type x Euclidean distance (the effect of Euclidean distance on P depends on the type of

1398  connection tested).
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