
Fig. S1. Overview about feature sets for division event and local topology prediction as

well as an example for local topology class assignment. (A) For division event prediction, 17 

topological features (Supplementary Table 1) are calculated from four network scenarios 

(unweighted, weighted by area, shared cell wall, and distance, see Figure 1C), creating four 

different feature sets: unweighted topology (fu), all topologies (ftopos), surface area (farea), as well as 

topological features with surface area combined (ftoposAndArea) for all central cells. (B) For local 

topology prediction, the features are calculated for each neighbor-parent-pair of dividing parent 

cells using the difference in topological features of the neighbor (fXneighbor) and parent features 

(fXparent) as well as the features of the parent. Using this general formula, four feature sets are 

generated: unweighted topology, all topos, biological features (bio, including surface area, 

perimeter, shared cell wall, and distance), as well as topological and biological features combined 

(all topos and bio). (C) Parent cell (brown circle) divides into two daughter cells (A, B: representing 

the cell closer and farther away from the SAM center) changing the local topology in the process. 

The colors of the neighbors after division of the central cell represents the adjacency of the neighbor 

with the daughter cells: class 0 (cyan) neighbor is adjacent to cell A, class 1 (orange) pair neighbor 

cells. The classes are then is adjacent cell B, and class 2 (magenta) neighbors are adjacent to both 

used to predict local topological changes from the earlier time point. 
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Fig. S2. Heat map of Pearson correlation coefficients between topological features and 

surface area. 17 topological features are calculated based on each of the four network scenarios 

(see Figure 1C): unweighted edges and edges weighted by area, shared wall, and distance. 

Majority of topological features exhibit small Pearson correlation coefficients (r, legend range from 

-1 (blue) to 1 (red)). NWT = 20 tissue time steps, nWT = 1445 cells. 
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Fig. S3. Comparative analysis of predictions based using Area under the curve (AUC) of 

the ROC for feature sets. AUC of the ROC of the support vector machine (SVM) classifier on the 

training (blue), validation (green), and testing of wild type (orange) and ktn mutant (light orange) 

set of (A) division event and (B) local topology prediction. SVMs are trained on the combined 

topological features (topo), (A) surface area or (B) biological features (bio, including surface area, 

perimeter, shared cell wall, and distance), topological features with (A) surface area (topo + area) 

or (B) bio (topo + bio), reduced set of topological features that show an absolute Pearson 

correlation coefficient with (A) surface area or (B) bio smaller than 0.3 (r < 0.3), as well as only the 

topological features derived from the unweighted network scenario (unweighted). The 

performance on the training and validation set is determined from six-fold cross-validation with 

mean and the standard deviation shown as error bars. Different letters indicate significance 

between groups using Benjamini-Hochberg corrected two-tailed paired t-test (p-value < 0.05). 
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Statistical testing for differences of classifier performance for the training, validation and test sets 

was conducted separately (small letter without and with apostrophe and capital letter, respectively). 

Lines indicate Benjamini-Hochberg corrected two-tailed Student’s t-test between test WT and ktn 

SAM with non-significant (ns), p-value < 0.05 (*), p-value < 0.01 (*), p-value < 0.001 (***) pairs. NWT 

= 28 (20 tissue time steps for training-validation and 8 for testing); Nktn = 5; (A) nWT = 1445 and 618, 

train-validation and test cells respectively; nktn = 575 and (B) nWT = 2103 and 912, train-validation 

and test cells, respectively; nktn = 1042. bars represent mean±s.d. 
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Fig. S4. Learning curves for the classifiers that predict division events. Learning curves of 

SVMs predicting cell division events, based on four different feature sets, showing the accuracy in 

the validation (green) and training (red) set (line: mean, area: ± 1 standard deviation). Feature 

sets: (A) combined topological features (topo, including features calculated from the four network 

scenarios, see Figure 1C), (B) surface area as a single feature, (C) topo with surface area (topo + 

area), (D, E) topological features, which have an absolute Pearson correlation coefficient (r) with 

surface area smaller than 0.3, respectively, and (F) unweighted topological features (unweighted 

topology). NWT = 20 tissue time steps; nWT = 1445 train-validation cells. 
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Fig. S5. Performance of classifiers trained on randomized labels. Support vector machines

(SVMs) trained on surface area/biological features and unweighted topological features perform 

similarly with respect to the prediction of a division event and local topology of shoot apical 

meristems (SAM). Accuracy of the SVM classifier on the training (blue), validation (green), and 

testing (orange) set for a division event (A) and local topology prediction (B) based on unweighted 

topological features (unweighted topology), surface area, or biological features (bio). Shown are 

the mean and standard deviation on the training and validation sets from six-fold cross-validation. 

The performance on the training and validation set is determined from six-fold cross-validation 

with mean and the standard deviation shown as error bars. Different letters indicate significance 

between groups using paired t-test: p-value < 0.05. Statistical testing for differences of classifier 

performance for the training and validation sets was conducted separately (letter without and with 

apostrophe, respectively). NWT = 28 (20 tissue time steps for training-validation and 8 for testing); 

Nktn = 5; (A) nWT = 1445 and 618, train-validation and test cells respectively; nktn = 575 and (B) nWT 

= 2103 and 912, train-validation and test cells, respectively; nktn = 1042. bars represent mean±s.d. 
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Fig. S6. Difference between classifiers trained on topological and biological features to 

predict local topology. Classifiers based on topological and biological features predict the three 

different classes of cells that are neighbors of cells that have divided in comparison to the 

previous time point. Receiver operating characteristic (ROC)-curve predicting cell division events 

on six-fold cross-validation of (A) combined topological features (topo, including features 

calculated from the four network scenarios, see Figure 1C), (B) biological features (bio, including 

surface area, perimeter, shared cell wall, and distance), and (C) topological and biological 

features combined (topo + bio). The mean performance is shown as a straight line, together with 

the area of ± 1 standard deviation obtained from the five-fold cross validation of the average ROC-

curve combining all classes (blue), of class 0 (cyan), class 1 (orange), and class 2 (magenta). The 

performance expected by chance is marked with a red dashed line. NWT = 8 test tissue time steps; 

nWT = 912 test cells. 
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Fig. S7. Learning curves for the classifiers predicting local topological changes.  Learning 

curves of support vector machines (SVMs) that predict local topology based on five different 

feature sets: (A) combined topological features (topo, including features calculated from the four 

network scenarios, see Figure 1C), (B) biological features (bio, including surface area, perimeter, 

shared cell wall, and distance), (C) topological and biological features combined (topo+bio), (D, E) 

topological features, which have an absolute value of Pearson correlation coefficients with all 

biological features (cor) smaller than 0.3, and (F) only unweighted features showing validation 

(green) and training (red) accuracy (line: mean, area: ± 1 standard deviation). NWT = 20 tissue 

time steps; nWT = 2103 train-validation cells. 
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Fig. S8. Observed and predicted features from non-dividing cells plotted against each other. 

The observed feature values are plotted against the predicted features values for each non-dividing 

cell in the observed and predicted tissue. A line fitting the linear regression line is plotted to the data 

including its function f(x) and Pearson correlation coefficient r for the unweighted topological 

features: page rank, current flow betweenness c (centrality), katz c, communicability betweenness c, 

betweenness c, load c, harmonic c, clustering coefficient, average (avg) path length on 2 

neighborhood (2nd n) , weighted node degree, algebraic connectivity 2nd n, absolute (abs) graph 

density 2nd n, size 2nd n, estrada index 2nd n, eigenvector c, relative (rel) graph density 2nd n. The 

predicted tissue is estimated using the division and topology prediction classifiers trained on 

topological and topological with biological features of the test tissues, respectively (see Figure 4E). 

NWT = 8 tissue time steps, nWT = 290 cells. 
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Fig. S9. Density distributions of topological and biological features of WT and ktn data. The 

density distributions of the normalized (A) topological and (B) biological features are plotted to 

differentiate between pooled samples used during training and validation from wild-type (WT; 

blue), and testing from WT (green), and ktn (orange). The topological features are grouped into 

unweighted and weighted by area, shared cell wall, and distance (see Figure 1C), while 

topological features independent of the network scenario are only displayed in the unweighted 

row. The columns are further grouped into features calculated on the second neighborhood and 

features from the dividing cell or its neighbor. (A) nWT = 1445 and 618, train-validation and test cells 

respectively; nktn = 575 (B) nWT = 2103 and 912, train-validation and test cells respectively; nktn = 

1042. 
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Table S1. Definition of network centralities applied on differently weighted network scenarios to be 

used as feature sets for cell division and local topology prediction. Each network centrality is applied 

on the unweighted, weighted by area, shared cell wall, and distance network scenario. The network 

centralities were concatenated together for each cell and used to train and predict different classifiers. 

Network centrality Definition Reference

weighted node degree Freeman, 1979

clustering coefficient Saramäki, 2007

information centrality Sabidussi, 1966

betweenness centrality Freeman, 1977

eigenvector centrality Bonacich, 1987

PageRank Page, 1999

Katz centrality Katz, 1953

current flow 

betwe

 

enness centrality
Newman, 2005

communicability

betweenness centrality
Newman, 2005

load centrality Goh, 2001

 

harmonic centrality Marchiori & Latora, 2000

size number of edges in a graph

Estrada index Estrada, 2005

absolute graph density Wilkis & Meara, 2002

rela

 

tive graph density

average path length Mao & Zhang, 2013

algebraic connectivity
second smallest eigenvalue 

of Laplacian matrix
Fiedler, 1973
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Table S2. Features ordered by Pearson correlation coefficient with area. Each network centrality was

applied on the unweighted, weighted by area, shared cell wall, and distance network scenario. The 

Pearson correlation coefficient with area was calculated and were ordered from highest to lowest.  

Feature name

Pearson 

correlation

 coefficient

p-value

weighted node degree weighted by distance 0.753377502 0

betweenness centrality weighted by area 0.707512442 1.0591074960896e-311

avg path length on 2 neighborhood weighted 

by distance
0.682352679 1.596195111956464e-281

weighted node degree 0.620070225 2.0669662274793384e-218

current flow betweenness centrality weighted 

by distance
0.611707287 4.812371330617275e-211

size on 2 neighborhood 0.594935365 5.057021194729162e-197

estrada index on 2 neighborhood 0.583528003 5.997153229184418e-188

betweenness centrality 0.5705616 6.373117152528312e-178

avg path length on 2 neighborhood 0.568504991 2.158701190828338e-176

current flow betweenness centrality 0.567399589 1.3876677872553513e-175

load centrality 0.565921643 1.6842614226438536e-174

communicability betweenness centrality 0.56005322 3.0531146350824394e-170

betweenness centrality weighted by shared 

wall
0.555983135 2.550625705762799e-167

eigenvector centrality weighted by distance 0.447873742 4.982402890283743e-102

rel graph density on 2 neighborhood 0.441796006 4.698909119359268e-99

current flow betweenness centrality weighted 

by shared wall
0.414482956 3.222728406558215e-86

page rank weighted by distance 0.359448329 1.0059855816964388e-63

harmonic centrality weighted by area 0.34300905 8.090933479758919e-58

current flow betweenness centrality weighted 

by area
0.341238842 3.2637221377844e-57

load centrality weighted by distance 0.339933021 9.025353613645715e-57

betweenness centrality weighted by distance 0.339062411 1.7603904997155677e-56

eigenvector centrality 0.300908478 2.868592129312282e-44

katz centrality 0.296715935 4.5579982830626784e-43

page rank 0.24762875 4.402906698088474e-30

page rank weighted by shared wall 0.170029847 9.015304252249096e-15

harmonic centrality weighted by shared wall 0.162714549 1.2198443119058207e-13

information centrality weighted by distance 0.162353154 1.3608683154738197e-13

weighted node degree weighted by shared 

wall
0.116561928 1.2480863722759725e-07

information centrality 0.113964977 2.343018162399504e-07

information centrality weighted by shared 

wall
0.102419688 3.4450652871124502e-06

harmonic centrality 0.089330332 5.2274644865479356e-05
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weighted node degree weighted by distance 0.057524217 0.033774282

avg path length on 2 neighborhood 

weighted by shared wall
0.056763189 0.03620415

page rank weighted by area 0.037413208 0.167598817

information centrality weighted by area 0.035267233 0.19334169

avg path length on 2 neighborhood 

weighted by distance
0.0323718 0.232514552

eigenvector centrality

weighted by shared wall
0.03031164 0.263614219

eigenvector centrality weighted by distance -0.051181347 0.05897689

eigenvector centrality weighted by area -0.203077703 3.8271343446663024e-14

avg path length on 2 neighborhood 

weighted by area
-0.214150561 1.361632834653018e-15

clustering coefficient 

weighted by shared wall
-0.236129215 1.0319617716515097e-18

weighted node degree weighted by area -0.289769264 9.320458571568519e-28

algebraic connectivity on 2 neighborhood -0.493010144 2.5317849899442773e-84

algebraic connectivity on 2 neighborhood 

weighted by shared wall
-0.535130612 9.326326866241923e-102

abs graph density on 2 neighborhood -0.54315277 2.3001423114310698e-105

clustering coefficient -0.580538544 1.544179245441756e-123

clustering coefficient weighted by distance -0.584348465 1.5932034339322458e-125

algebraic connectivity on 2 neighborhood 

weighted by distance
-0.594101302 9.896429835985306e-131

algebraic connectivity on 2 neighborhood 

weighted by area
-0.639772476 1.1317137430247356e-157

clustering coefficient weighted by area -0.642874421 1.1369324719240177e-159
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Table S3. Performance measures of division event prediction from SVMs trained on 

features from four differently weighted topologies and/or area. F1-score (F1), accuracy 

(Acc), true positive rate (TPR), false positive rate (FPR), and area under the ROC-curve (Auc) of 

training (train) and unseen data (val) on the splits of the six-fold cross-validations, as well as 

retraining on train+val data testing on test data (testing), their mean and standard deviation (std) 

as well as the performance of testing on a never seen plant training on the full training-validation 

data set. Feature sets: combined topological features (topo; including features of unweighted, 

weighted by area-, shared cell wall-, and distance topologies), area as a single feature, topo with 

area, topological features which have an absolute Pearson correlation coefficient with area 

smaller than 0.3 (cor < 0.3) and unweighted topological features (unweighted). 

topo 

train F1 train Acc train precision train Auc val F1 val Acc val precision val Auc

split 0 85.07 84.63 82.68 0.91 43.38 61.01 79.19 0.81

split 1 83.36 82.90 81.16 0.91 80.85 76.32 67.86 0.90

split 2 83.91 83.62 82.42 0.91 70.79 73.56 79.06 0.83

split 3 75.64 75.85 76.29 0.82 79.12 76.25 70.59 0.84

split 4 81.57 80.89 78.76 0.89 79.90 80.08 80.65 0.86

split 5 82.21 81.79 80.35 0.89 79.20 77.43 73.45 0.86

train mean 81.96±3.04 81.61±2.84 80.28±2.21 0.89±0.03 72.21±13.32 74.11±6.17 75.13±4.81 0.85±0.03

test WT SAM 81.48±11.86 81.85±8.61 80.91±8.64 0.91±0.06 70.42±16.86 75.96±9.39 85.96±9.2 0.92±0.05

test ktn SAM 64.19±4.87 65.78±3.51 69.88±8.39 0.75±0.03

test WT floral 70.33±20.66 75.94±11.89 85.59±12.5 0.89±0.08

test ktn floral 65.16±12.61 72.77±6.44 91.65±13.37 0.9±0.05

area 

train F1 train Acc train precision train Auc val F1 val Acc val precision val Auc

split 0 64.72 69.84 77.94 0.82 88.00 87.78 86.45 0.93

split 1 73.20 75.66 81.42 0.85 78.20 76.34 72.51 0.83

split 2 74.83 76.98 82.53 0.87 50.26 63.76 80.11 0.79

split 3 72.77 74.00 76.37 0.82 81.01 81.25 82.05 0.89

split 4 72.35 74.39 78.61 0.82 78.95 80.00 83.33 0.91

split 5 66.45 71.95 82.66 0.83 55.03 68.07 93.06 0.90

train mean 70.72±3.75 73.8±2.35 79.92±2.41 0.83±0.02 71.91±14.05 76.2±8.11 82.92±6.22 0.88±0.05

test WT SAM 76.74±14.89 79.83±9.36 84.16±8.02 0.91±0.05 72.54±16.77 78.3±8.64 90.45±7.93 0.92±0.02

test ktn SAM 66.78±8.76 71.43±4.70 78.43±3.45 0.82±0.04

test WT floral 67.21±14.66 75.24±8.54 93.49±7.19 0.93±0.04

test ktn floral 55.75±14.00 69.87±6.97 98.8±3.40 0.93±0.03

topo with area 
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train F1 train Acc train precision train Auc val F1 val Acc val precision val Auc

split 0 82.79 82.20 80.16 0.89 69.27 74.65 87.92 0.87

split 1 82.28 81.99 80.98 0.91 81.43 77.19 68.67 0.89

split 2 83.88 83.50 82.02 0.91 70.05 72.90 78.29 0.83

split 3 75.99 76.30 77.00 0.83 79.70 77.08 71.52 0.85

split 4 81.23 80.76 79.31 0.89 78.71 78.58 78.25 0.86

split 5 82.04 81.57 80.01 0.90 75.75 74.98 73.51 0.85

train mean 81.37±2.54 81.06±2.28 79.91±1.56 0.89±0.03 75.82±4.67 75.90±1.90 76.36±6.21 0.86±0.02

test WT SAM 81.71±11.89 81.98±8.61 80.64±8.49 0.91±0.06 71.78±16.57 76.75±8.94 85.76±8.95 0.92±0.04

test ktn SAM 64.86±5.92 66.75±2.47 70.26±7.28 0.74±0.03

test WT floral 72.16±18.17 77.33±10.81 87.32±11.27 0.89±0.08

test ktn floral 69.88±10.61 76.22±6.58 94.97±10.74 0.91±0.05

cor < 0.3 

train F1 train Acc train precision train Auc val F1 val Acc val precision val Auc

split 0 83.74 83.21 81.19 0.89 56.72 67.30 83.83 0.83

split 1 81.72 81.29 79.88 0.90 80.85 76.32 67.86 0.91

split 2 83.02 82.22 79.48 0.90 70.64 72.49 75.73 0.82

split 3 82.62 82.08 80.22 0.88 78.74 77.50 74.63 0.87

split 4 81.26 80.73 79.12 0.89 75.17 74.54 73.35 0.83

split 5 81.81 81.22 79.33 0.89 79.40 78.11 74.98 0.87

train mean 82.36±0.85 81.79±0.82 79.87±0.69 0.89±0.01 73.59±8.25 74.38±3.68 75.06±4.70 0.85±0.03

test WT SAM 81.08±9.31 81.28±7.01 81.13±8.36 0.91±0.06 71.31±19.30 76.43±11.50 84.16±11.85 0.90±0.05

test ktn SAM 69.25±11.41 69.83±6.35 71.36±7.96 0.82±0.03

test WT floral 63.41±27.92 72.62±11.45 69.92±27.19 0.87±0.05

test ktn floral 59.27±15.65 69.73±6.99 91.13±14.29 0.87±0.07

unweighted 

train F1 train Acc train precision train Auc val F1 val Acc val precision val Auc

split 0 68.40 69.52 71.00 0.76 59.70 61.42 62.49 0.68

split 1 65.15 66.61 68.14 0.74 65.14 64.33 63.69 0.69

split 2 67.92 68.84 70.00 0.75 57.19 62.58 66.80 0.71

split 3 63.39 66.20 69.14 0.73 76.61 73.54 68.65 0.78

split 4 64.66 65.56 66.38 0.72 72.46 71.50 70.09 0.81

split 5 65.76 66.29 66.82 0.73 63.47 64.93 66.23 0.72

train mean 65.88±1.77 67.17±1.47 68.58±1.65 0.74±0.01 65.76±6.81 66.38±4.52 66.33±2.63 0.73±0.05

test WT SAM 68.83±10.35 70.22±7.12 70.79±6.23 0.77±0.09 68.35±12.59 69.76±8.43 71.23±9.47 0.80±0.06

test ktn SAM 68.06±6.35 68.88±3.96 69.15±1.30 0.76±0.02

test WT floral 60.51±6.18 65.36±6.23 74.31±15.6 0.76±0.09

test ktn floral 58.23±13.71 66.38±8.72 75.45±14.33 0.74±0.10
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Table S4. Performance measures of local topology prediction from SVMs trained from four 

different topologies and/or biological features. F1-score (F1), accuracy (Acc), true positive 

rate (TPR), false positive rate (FPR), and area under the ROC-curve (Auc) of training (train) and 

unseen data (val) on the splits of the six-fold cross-validations, as well as retraining on train+val 

data testing on test data (testing) (A) excluding or (B) including dividing neighbors, their mean and 

standard deviation (dev) as well as the performance of testing on a never seen plant training on 

the full training-validation data set. Feature sets: combined topological features (topo; including 

features of unweighted, weighted by area-, shared cell wall-, and distance topologies), biological 

features (bio; including area, perimeter, shared cell wall, and distance), topo with bio, topological 

features which have an absolute value of the Pearson correlation coefficients with all biological 

features smaller than 0.3 (cor < 0.3), respectively, and unweighted topological features 

(unweighted). 

A 

topo 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 66.81 69.10 72.48 58.84 66.94 66.75 67.71 71.53 61.02 0.82 51.25 53.90 55.04 44.82 51.30 51.66 49.78 59.32 45.90 0.71

split 1 62.47 62.96 68.53 55.94 62.53 62.47 64.31 66.98 56.11 0.80 62.21 65.99 71.30 49.35 62.69 62.19 67.78 66.12 52.67 0.81

split 2 65.77 67.89 72.70 56.73 65.94 65.69 66.89 71.31 58.86 0.83 51.66 55.63 53.42 45.92 51.70 51.77 53.20 56.01 46.10 0.72

split 3 60.81 62.26 66.72 53.44 60.94 60.75 62.57 64.72 54.96 0.79 58.68 61.73 63.46 50.86 58.43 59.71 58.85 71.85 48.42 0.78

split 4 62.81 64.84 68.51 55.08 62.95 62.75 64.74 66.58 56.92 0.80 59.56 58.62 68.68 51.38 59.85 59.47 58.65 65.53 54.23 0.78

split 5 61.58 62.90 66.82 55.01 61.60 61.55 63.04 66.26 55.36 0.79 60.74 60.52 66.15 55.57 60.93 61.48 68.43 60.58 55.44 0.77

train mean 63.38±2.18 64.99±2.62 69.29±2.44 55.84±1.68 63.48±2.21 63.33±2.17 64.88±1.88 67.90±2.59 57.21±2.12 0.80±0.02 57.35±4.31 59.4±3.98 63.01±6.66 49.65±3.58 57.48±4.42 57.71±4.34 59.45±6.87 63.23±5.20 50.46±3.83 0.76±0.04

test WT SAM 63.00±7.77 64.83±8.97 68.64±11.74 55.53±8.14 63.53±7.69 64.16±7.07 65.37±8.55 69.25±7.87 57.86±9.99 0.81±0.06 51.51±8.97 53.65±18.46 60.21±8.55 40.67±9.82 53.29±7.64 53.73±7.32 54.59±6.47 61.47±8.77 45.12±9.79 0.74±0.06

test ktn SAM 43.54±3.50 44.16±4.50 41.22±8.61 45.24±4.16 44.01±3.21 44.54±3.38 42.99±4.84 43.73±4.68 46.92±6.27 0.61±0.02

test WT floral 45.94±7.59 48.92±5.20 39.64±17.2 49.27±3.49 46.91±6.26 46.96±7.0 47.66±8.39 45.48±14.94 47.73±3.60 0.66±0.07

test ktn floral 42.91±6.34 47.38±6.51 36.46±12.78 44.88±4.11 44.15±5.31 45.85±4.69 44.44±6.72 50.57±8.46 42.52±5.36 0.62±0.06

bio 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 42.32 2.27 55.01 69.67 51.18 49.84 41.40 42.43 65.68 0.67 38.31 2.00 51.64 61.28 46.37 44.54 34.01 39.11 60.49 0.64

split 1 48.35 23.41 53.67 67.97 52.30 55.77 58.68 42.77 65.85 0.71 48.62 29.03 47.49 69.34 50.45 50.77 44.98 39.97 67.38 0.72

split 2 54.37 51.31 44.21 67.59 55.02 54.21 52.16 47.95 62.51 0.74 52.91 53.99 36.11 68.62 54.53 53.42 49.51 47.63 63.13 0.76

split 3 52.09 38.10 50.53 67.65 53.27 54.52 54.84 43.37 65.36 0.72 44.78 15.45 51.66 67.22 49.79 50.69 46.33 40.78 64.95 0.70

split 4 41.60 3.86 53.97 66.97 49.79 51.33 48.24 41.39 64.37 0.67 43.83 2.00 56.18 73.30 53.46 70.11 100.00 44.16 66.18 0.68

split 5 42.08 3.28 54.68 68.29 50.47 48.76 38.80 41.98 65.50 0.69 40.46 4.07 51.51 65.80 48.19 49.73 46.29 39.48 63.43 0.68

train mean 46.80±5.12 20.37±19.03 52.01±3.78 68.02±0.84 52.00±1.77 52.40±2.58 49.02±7.07 43.32±2.16 64.88±1.16 0.70±0.03 44.82±4.87 17.76±18.84 49.10±6.33 67.59±3.65 50.46±2.83 53.21±8.01 53.52±21.35 41.85±3.07 64.26±2.24 0.69±0.04

test WT SAM 52.92±4.88 46.80±7.81 43.06±8.37 68.90±7.58 53.93±4.89 53.46±5.19 50.30±7.93 45.17±6.24 64.91±7.03 0.74±0.05 48.23±4.05 38.72±10.84 40.23±9.50 65.76±6.54 50.16±4.88 49.60±5.43 45.54±10.80 42.65±7.24 60.62±3.58 0.71±0.05

test ktn SAM 40.02±7.25 34.72±9.57 39.26±4.76 46.08±12.19 40.45±7.25 40.28±7.16 37.52±7.80 40.82±6.40 42.51±12.20 0.57±0.08

test WT floral 52.35±4.51 44.69±5.19 39.41±11.24 72.95±4.19 53.75±4.59 53.12±5.80 47.80±8.75 42.41±6.90 69.15±6.74 0.75±0.03

test ktn floral 50.69±2.97 34.95±10.66 41.48±10.73 75.64±4.06 52.96±3.14 51.43±3.37 41.00±6.85 42.39±3.66 70.91±6.91 0.74±0.03

topoAndBio 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 71.76 70.59 70.65 74.02 71.74 71.82 68.75 72.01 74.71 0.87 58.17 55.48 56.45 62.58 58.31 58.27 57.48 58.35 58.97 0.77

split 1 72.38 71.00 72.35 73.80 72.37 72.41 70.42 71.97 74.83 0.87 76.77 73.70 81.10 75.50 76.94 77.65 73.13 74.72 85.09 0.90

split 2 74.09 72.16 75.79 74.33 74.10 74.10 71.95 75.23 75.12 0.88 63.47 63.51 58.73 68.16 63.58 64.00 58.46 64.51 69.02 0.82

split 3 68.97 67.43 67.72 71.76 68.95 69.01 66.57 67.58 72.89 0.85 67.44 68.82 64.68 68.82 67.61 68.79 61.48 75.08 69.81 0.84

split 4 71.97 70.39 72.66 72.85 71.97 72.00 70.82 71.07 74.13 0.87 65.08 60.03 66.46 68.74 65.21 65.65 65.28 60.71 70.95 0.85

split 5 69.95 68.39 69.29 72.19 69.95 69.97 67.47 70.13 72.33 0.86 63.63 62.45 62.39 66.04 63.60 63.95 65.62 58.62 67.60 0.83

train mean 71.52±1.66 69.99±1.60 71.41±2.59 73.16±0.96 71.51±1.67 71.55±1.66 69.33±1.90 71.33±2.30 74.00±1.04 0.86±0.01 65.76±5.66 64.00±5.89 64.97±7.97 68.31±3.88 65.88±5.68 66.38±5.93 63.57±5.26 65.33±7.06 70.24±7.71 0.84±0.04

test WT SAM 71.89±9.01 70.12±11.09 70.84±13.78 74.70±8.27 72.12±8.71 72.40±9.04 70.17±10.77 70.69±11.55 76.34±9.87 0.87±0.05 64.26±5.48 64.39±10.76 64.92±6.61 63.49±7.32 64.79±5.17 65.64±5.24 64.62±4.33 67.14±10.58 65.16±6.00 0.83±0.03

test ktn SAM 41.24±5.25 42.86±4.19 44.08±7.07 36.79±7.05 41.66±5.41 42.66±6.78 40.31±5.24 45.08±3.84 42.59±13.55 0.60±0.06

test WT floral 59.58±8.83 55.18±10.86 53.14±14.40 70.42±3.59 60.08±8.29 60.45±9.08 56.35±12.53 56.36±13.54 68.63±7.79 0.79±0.07

test ktn floral 60.79±6.51 56.81±7.75 53.76±9.90 71.80±3.79 61.41±6.24 61.53±6.78 56.15±7.85 61.02±10.30 67.42±6.01 0.78±0.05

r < 0.3 
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train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 62.57 63.01 69.35 55.34 62.60 62.54 63.13 68.74 55.73 0.80 52.55 53.88 57.45 46.31 52.44 52.71 54.16 58.97 44.99 0.71

split 1 61.95 64.28 68.02 53.54 62.09 61.88 64.42 66.00 55.21 0.79 64.49 68.86 73.98 50.63 65.07 64.34 66.48 70.88 55.66 0.83

split 2 62.12 63.88 69.57 52.93 62.30 62.04 64.46 67.18 54.49 0.81 53.90 55.54 56.43 49.72 53.89 53.93 54.45 57.58 49.77 0.72

split 3 59.56 61.12 66.65 50.92 59.83 59.49 60.61 63.90 53.97 0.78 61.00 65.92 66.75 50.34 61.11 61.67 60.19 73.18 51.63 0.79

split 4 60.85 62.25 67.77 52.55 61.03 60.78 62.43 65.50 54.40 0.78 60.25 60.68 65.82 54.26 60.36 60.22 59.78 64.60 56.28 0.78

split 5 61.18 63.04 67.42 53.09 61.28 61.12 63.03 66.07 54.25 0.79 59.74 57.04 68.46 53.74 59.99 60.95 68.35 63.63 50.86 0.77

train mean 61.37±0.99 62.93±1.04 68.13±1.03 53.06±1.31 61.52±0.94 61.31±1.00 63.01±1.31 66.23±1.49 54.68±0.60 0.79±0.01 58.66±4.15 60.32±5.47 64.81±6.15 50.83±2.65 58.81±4.34 58.97±4.21 60.57±5.40 64.81±5.70 51.53±3.79 0.77±0.04

test WT SAM 60.58±9.62 61.23±12.04 66.67±12.77 53.83±10.76 61.18±9.50 61.52±9.22 62.36±10.97 65.29±10.33 56.91±11.63 0.78±0.08 53.82±8.58 54.50±18.26 63.16±8.82 43.79±10.23 56.02±7.60 57.63±9.45 54.10±5.67 61.20±10.86 57.60±15.82 0.75±0.07

test ktn SAM 44.46±2.99 45.22±6.94 42.17±7.75 45.99±3.86 44.89±3.17 45.06±2.96 45.06±5.32 43.10±3.84 47.03±5.74 0.62±0.02

test WT floral 48.11±8.21 46.22±10.10 47.72±11.51 50.39±7.13 48.39±8.17 49.03±8.15 49.12±11.75 51.21±10.37 46.76±5.87 0.67±0.09

test ktn floral 47.17±6.91 49.01±10.33 44.24±10.71 48.25±3.87 47.79±6.46 48.45±7.27 48.91±9.10 51.02±10.94 45.41±4.75 0.65±0.07186 

unweighted 187 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 60.84 64.14 65.99 52.38 60.91 60.79 63.08 65.94 53.35 0.78 48.03 45.25 57.32 41.53 48.69 48.58 51.73 50.65 43.35 0.68

split 1 58.04 59.69 64.49 49.93 58.21 58.02 61.11 61.53 51.42 0.76 60.07 67.31 68.67 44.22 60.96 59.92 64.81 64.38 50.56 0.81

split 2 60.48 65.46 67.10 48.87 60.99 60.43 63.59 63.69 54.01 0.79 51.23 55.04 52.44 46.22 51.27 51.39 52.57 55.57 46.04 0.71

split 3 57.54 58.98 62.56 51.09 57.53 57.56 59.91 62.02 50.75 0.75 56.77 63.29 66.98 40.05 57.86 56.63 59.53 63.23 47.11 0.79

split 4 58.49 61.48 64.42 49.55 58.70 58.40 61.05 62.22 51.93 0.77 60.58 64.56 66.95 50.23 60.99 60.55 63.50 63.43 54.72 0.77

split 5 58.88 61.72 64.52 50.41 59.07 58.82 61.82 62.05 52.60 0.77 59.34 64.37 65.32 48.32 59.80 59.30 62.85 61.91 53.14 0.77

train mean 59.04±1.22 61.91±2.28 64.85±1.42 50.37±1.13 59.24±1.30 59.00±1.20 61.76±1.26 62.91±1.51 52.34±1.11 0.77±0.01 56.00±4.75 59.97±7.60 62.95±5.96 45.10±3.58 56.59±4.85 56.06±4.54 59.17±5.21 59.86±5.03 49.15±4.01 0.75±0.04

test WT SAM 56.38±8.67 59.30±12.24 61.59±15.10 48.26±10.08 57.59±8.43 57.56±8.60 60.01±9.22 60.29±12.26 52.38±9.73 0.76±0.08 55.25±6.87 59.46±12.04 63.50±7.20 42.81±9.51 56.57±7.43 57.42±7.85 59.37±8.32 61.12±3.83 51.76±15.42 0.76±0.05

test ktn SAM 40.39±5.26 43.52±4.97 44.02±5.17 33.65±11.32 41.51±4.82 41.77±4.67 40.67±4.49 40.13±4.55 44.52±5.92 0.59±0.04

test WT floral 46.60±8.12 45.10±9.37 47.98±11.46 46.73±8.00 46.75±8.06 47.44±8.11 47.03±10.66 50.04±12.66 45.24±6.12 0.66±0.07

test ktn floral 49.88±6.83 49.71±10.13 51.83±10.18 48.10±3.81 50.04±6.74 50.32±6.84 50.96±8.43 54.41±10.29 45.59±3.71 0.67±0.07

B 

topo 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 61.68 64.86 67.47 52.70 62.02 61.71 62.29 65.28 57.54 0.79 51.17 55.35 59.84 38.32 52.30 51.71 51.90 54.79 48.44 0.73

split 1 60.28 63.41 66.50 50.94 60.67 60.30 61.42 63.57 55.92 0.78 61.87 68.37 65.97 51.27 61.92 61.89 69.82 63.85 52.01 0.80

split 2 64.63 68.64 70.61 54.62 64.95 64.58 66.09 68.84 58.82 0.81 54.35 58.22 56.28 48.57 54.38 54.49 55.75 59.20 48.53 0.73

split 3 59.59 63.44 65.08 50.24 59.92 59.56 61.06 63.17 54.44 0.78 59.49 64.72 68.42 45.33 60.37 59.81 58.66 67.28 53.50 0.80

split 4 59.83 64.03 65.89 49.58 60.27 59.82 61.63 63.22 54.61 0.78 61.56 65.44 69.89 49.34 62.66 62.61 61.89 63.46 62.47 0.80

split 5 60.10 64.23 65.93 50.12 60.54 60.13 62.47 62.46 55.48 0.78 61.60 62.66 65.81 56.34 61.55 61.81 65.86 64.97 54.58 0.78

train mean 61.02±1.75 64.77±1.80 66.91±1.80 51.37±1.76 61.40±1.72 61.02±1.73 62.49±1.68 64.42±2.15 56.13±1.57 0.79±0.01 58.34±4.12 62.46±4.43 64.37±4.79 48.20±5.52 58.86±4.01 58.72±4.14 60.65±6.02 62.26±4.12 53.26±4.72 0.77±0.03

test WT SAM 60.22±5.09 65.18±5.73 66.67±6.58 48.80±8.26 61.04±5.09 60.93±5.17 62.78±5.86 63.60±6.22 56.40±8.04 0.79±0.04 56.24±7.47 62.04±6.83 60.30±9.89 46.37±10.79 56.92±6.89 56.68±7.61 59.20±4.68 61.61±9.65 49.22±10.42 0.77±0.03

test ktn SAM 43.50±3.27 46.34±2.64 46.25±4.47 37.91±5.57 44.11±3.17 44.74±3.29 43.90±5.65 44.15±3.34 46.17±3.67 0.62±0.02

test WT floral 47.47±7.39 50.76±7.31 44.87±16.48 46.80±3.20 48.30±6.49 48.14±7.38 48.26±7.61 49.03±13.77 47.14±2.29 0.66±0.08

test ktn floral 47.33±4.58 50.80±6.94 45.10±6.57 46.10±3.01 47.67±4.48 48.29±4.61 48.33±6.52 52.02±7.08 44.52±2.40 0.67±0.05

bio 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 48.28 56.31 18.45 70.07 53.34 53.81 44.91 49.31 67.21 0.75 45.43 56.47 11.80 68.02 51.87 52.61 43.70 47.13 67.01 0.73

split 1 42.27 2.64 55.04 69.12 50.88 46.20 30.57 42.48 65.57 0.70 42.86 3.70 56.55 68.31 51.55 70.05 100.00 42.74 67.42 0.70

split 2 53.02 47.57 42.49 69.00 53.62 52.72 48.49 45.02 64.66 0.74 52.68 45.81 41.56 70.68 53.70 52.41 46.45 46.33 64.46 0.75

split 3 42.33 1.47 55.74 69.77 51.41 48.09 34.95 42.70 66.63 0.69 40.33 0.00 55.09 65.90 49.54 35.38 0.00 41.68 64.45 0.67

split 4 43.25 6.07 54.86 68.83 51.01 49.63 41.00 42.64 65.24 0.70 42.73 0.00 56.07 72.12 52.36 37.00 0.00 43.12 67.88 0.72

split 5 42.67 3.24 55.59 69.19 51.34 49.42 40.12 43.04 65.10 0.71 41.92 3.57 54.46 67.72 50.51 59.44 72.76 42.11 63.45 0.70

train mean 45.30±4.03 19.55±23.08 47.03±13.61 69.33±0.44 51.93±1.11 49.98±2.60 40.01±5.94 44.20±2.44 65.73±0.89 0.72±0.02 44.32±4.03 18.26±23.50 45.92±16.11 68.79±2.04 51.59±1.32 51.15±12.10 43.82±36.15 43.85±2.10 65.78±1.71 0.71±0.02

test WT SAM 42.05±2.55 1.52±3.50 55.59±2.81 69.04±4.94 51.10±2.79 42.81±12.15 19.03±36.58 42.55±2.27 66.86±6.22 0.70±0.03 41.31±2.68 0.53±0.94 55.63±2.19 67.79±5.68 50.78±2.95 39.30±8.67 11.70±22.12 42.99±1.80 63.21±5.05 0.68±0.05

test ktn SAM 31.23±8.82 3.89±7.36 46.26±6.13 43.54±13.09 37.99±8.41 31.01±14.63 16.25±26.67 36.03±5.23 40.74±12.15 0.54±0.10

test WT floral 43.76±1.21 0.84±0.81 56.60±1.64 73.84±2.22 52.97±1.31 45.82±11.24 21.75±31.29 42.98±1.39 72.75±5.69 0.72±0.01

test ktn floral 44.91±0.89 1.81±2.44 58.31±0.92 74.59±1.65 54.34±0.84 48.19±11.24 28.44±31.59 44.79±0.80 71.34±3.73 0.72±0.01

topoAndBio 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 73.10 72.18 72.24 74.88 73.09 73.12 71.54 72.28 75.52 0.88 64.07 60.45 64.05 67.70 64.04 64.12 60.01 63.32 69.05 0.81

split 1 70.33 68.57 68.90 73.51 70.33 70.33 68.92 68.57 73.51 0.86 70.92 72.49 71.55 68.72 70.92 70.94 73.29 70.21 69.32 0.88

split 2 71.64 70.53 71.79 72.61 71.64 71.65 70.71 71.00 73.26 0.87 66.07 64.47 64.84 68.90 66.03 66.16 63.48 64.19 70.80 0.83

split 3 71.08 69.23 70.05 73.97 71.08 71.10 69.98 69.18 74.13 0.86 70.03 70.84 70.16 69.08 70.06 70.35 66.38 71.90 72.78 0.87

split 4 69.63 67.89 68.71 72.30 69.64 69.64 68.55 68.05 72.32 0.86 71.57 68.37 70.73 75.61 71.64 71.69 72.15 68.58 74.34 0.88

split 5 71.27 69.64 70.44 73.74 71.27 71.27 69.72 70.45 73.64 0.87 69.30 66.82 68.73 72.34 69.37 69.38 69.86 68.71 69.57 0.85

train mean 71.18±1.08 69.67±1.39 70.35±1.32 73.50±0.86 71.18±1.08 71.18±1.09 69.90±1.02 69.92±1.47 73.73±0.97 0.87±0.01 68.66±2.70 67.24±3.99 68.34±2.89 70.39±2.74 68.68±2.73 68.77±2.72 67.53±4.73 67.82±3.09 70.98±1.96 0.85±0.03

test WT SAM 72.54±5.52 71.32±6.24 72.21±7.67 74.09±5.49 72.60±5.51 72.82±5.60 71.38±5.93 71.69±7.03 75.40±7.37 0.88±0.04 66.27±4.24 67.78±2.89 65.44±4.85 65.59±9.55 66.62±3.64 66.95±3.83 65.39±4.50 67.43±6.42 68.03±4.36 0.85±0.02

test ktn SAM 42.47±6.30 43.38±6.16 45.09±4.58 38.95±9.27 42.57±6.15 43.18±7.22 41.31±5.74 44.29±4.02 43.95±14.43 0.60±0.07

test WT floral 62.17±6.83 58.63±9.24 53.91±12.13 73.98±0.83 62.70±6.32 62.56±6.91 57.54±9.41 58.30±10.75 71.85±3.41 0.80±0.06

test ktn floral 62.58±4.80 59.63±5.81 55.54±7.98 72.59±1.87 62.99±4.76 63.30±5.23 58.47±8.22 62.04±8.79 69.39±3.33 0.81±0.03

r < 0.3 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 60.57 63.27 66.33 52.09 60.89 60.60 60.84 64.15 56.82 0.78 52.40 53.12 59.99 44.09 52.47 52.51 56.24 57.63 43.66 0.71

split 1 58.77 61.96 65.25 49.10 59.18 58.76 60.32 62.16 53.81 0.77 62.15 66.48 68.87 51.11 62.34 62.04 65.98 67.24 52.89 0.81

split 2 61.53 65.68 68.34 50.58 62.01 61.52 63.39 65.26 55.91 0.80 54.39 57.04 58.62 47.51 54.58 54.59 52.97 59.91 50.89 0.73

split 3 57.96 61.76 64.93 47.19 58.45 57.94 59.53 61.92 52.36 0.77 60.73 66.52 69.41 46.25 61.66 61.23 59.46 69.21 55.02 0.80

split 4 59.22 62.70 65.73 49.23 59.67 59.24 60.48 62.69 54.57 0.77 61.13 64.14 69.72 49.53 62.33 62.68 64.60 60.35 63.08 0.79

split 5 58.96 62.81 65.64 48.43 59.42 58.94 61.06 62.33 53.43 0.77 57.65 56.86 65.86 50.21 57.69 57.80 60.47 63.80 49.11 0.76

train mean 59.50±1.19 63.03±1.29 66.04±1.12 49.44±1.56 59.94±1.18 59.50±1.20 60.94±1.20 63.08±1.21 54.48±1.51 0.78±0.01 58.07±3.63 60.69±5.24 65.41±4.51 48.12±2.43 58.51±3.91 58.47±3.85 59.95±4.49 63.02±4.14 52.44±5.93 0.77±0.04

test WT SAM 59.68±5.40 64.43±6.73 66.57±6.76 48.03±7.95 60.53±5.54 60.56±6.18 62.37±6.77 63.36±6.84 55.95±9.82 0.79±0.05 54.96±4.72 61.71±6.11 58.95±8.06 44.22±7.43 55.96±4.47 56.17±5.13 57.50±4.27 61.53±8.26 49.47±8.35 0.76±0.03

test ktn SAM 44.27±1.38 47.57±5.27 42.66±4.56 42.57±6.60 44.74±1.46 45.00±0.68 44.70±5.37 43.27±1.54 47.03±4.78 0.62±0.02

test WT floral 46.94±9.34 51.15±6.89 42.91±18.20 46.76±5.93 47.89±8.06 47.87±9.29 49.36±9.05 46.61±17.00 47.66±3.86 0.66±0.10

test ktn floral 46.50±5.43 51.12±7.21 43.59±10.89 44.77±5.59 47.50±4.86 48.38±5.13 49.63±7.87 51.17±9.62 44.34±2.34 0.66±0.05

Development: doi:10.1242/dev.201024: Supplementary information
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unweighted 

train F1 train c0 F1 train c1 F1 train c2 F1 train Acc train precision train c0 precision train c1 precision train c2 precision train Auc val F1 val c0 F1 val c1 F1 val c2 F1 val Acc val precision val c0 precision val c1 precision val c2 precision val Auc

split 0 57.50 62.75 64.30 45.43 58.19 57.57 59.52 60.99 52.21 0.76 51.22 54.82 57.49 41.37 51.70 51.26 54.83 53.18 45.78 0.70

split 1 55.18 60.08 61.94 43.53 55.85 55.24 57.73 58.09 49.90 0.74 61.80 69.88 67.79 47.72 62.50 61.77 68.15 63.32 53.84 0.80

split 2 56.87 63.94 63.57 43.10 57.78 56.97 60.39 59.69 50.83 0.76 52.97 56.53 57.81 44.58 53.30 53.01 53.41 56.81 48.82 0.72

split 3 55.91 60.29 62.33 45.10 56.45 55.93 58.16 58.90 50.73 0.75 54.60 64.25 66.10 33.46 56.83 54.90 58.21 60.82 45.66 0.77

split 4 55.43 60.58 62.21 43.51 56.18 55.57 58.19 57.90 50.64 0.74 57.12 62.12 66.70 42.53 58.32 57.64 57.06 62.56 53.29 0.78

split 5 55.40 60.82 62.40 42.97 56.20 55.53 58.13 58.15 50.32 0.75 56.10 62.77 62.87 42.66 56.99 56.26 60.48 57.92 50.38 0.76

train mean 56.05±0.85 61.41±1.43 62.79±0.85 43.94±0.97 56.77±0.88 56.14±0.84 58.69±0.94 58.95±1.09 50.77±0.72 0.75±0.01 55.64±3.37 61.73±4.98 63.13±4.15 42.05±4.35 56.61±3.49 55.81±3.38 58.69±4.80 59.10±3.52 49.63±3.24 0.75±0.04

test WT SAM 55.72±5.03 62.24±7.94 63.63±7.76 41.29±7.27 57.13±5.58 56.70±5.38 59.00±6.68 58.67±6.91 52.44±8.01 0.76±0.06 55.44±4.86 62.80±6.12 64.01±5.59 39.52±10.60 57.08±5.02 56.58±5.58 59.56±4.18 59.03±5.86 51.16±10.51 0.77±0.04

test ktn SAM 41.23±4.11 46.55±4.59 44.43±3.81 32.70±7.63 42.49±3.93 44.14±4.22 42.92±4.59 40.03±3.59 49.47±6.31 0.60±0.03

test WT floral 48.89±7.33 50.89±8.20 49.38±10.92 46.41±5.60 49.06±7.33 49.10±7.18 49.24±9.00 49.66±8.94 48.41±6.13 0.67±0.08

test ktn floral 49.54±4.33 51.99±6.35 51.05±6.97 45.58±2.41 49.70±4.43 49.66±4.33 50.95±6.14 50.98±6.39 47.05±1.92 0.68±0.05

Development: doi:10.1242/dev.201024: Supplementary information
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