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Fig. S1 Status of sorted nuclei before loading into 10× genomics chips. (a) Status of 
sorted nuclei for snRNA-seq. (b) Status of sorted nuclei for snATAC-seq. 
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Fig. S5 Root border cell detached from root cap. d
f
S

Fig. S5 Root border cell detached from root cap. (a) The root border cell detached
from root cap on the glass slide. (b) The root border cell collected from 1/2 Murashige and
Skoog liquid medium. Bar is 100 μm.
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Fig. S8 Expression bias of cluster specific marker genes. (a) The expression bias of 
marker genes in 22 clusters. For each cluster, the left part is the ternary plot showing 
expression pattern of marker genes. The right part is the stacked histogram showing the 
expression pattern for each gene in other clusters. (b) The number of balanced and 
asymmetrically expressed genes among cluster specific marker genes. (c) The 
percentage of cluster specific marker genes with different expression bias. Different color 
represents the corresponding expression bias pattern in the ternary plots. 
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Fig. S12 Top5 representative TF for each cell cluster. The y axis indicates the regulon 
specificity score (rss); the x axis indicates the rank of regulons for each cluster. 
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Fig. S13 Relative expression of marker genes of companion cells, protophloem and 
protoxylem in taspl14 line 5. (* p-value < 0.05, ** p-value < 0.01, *** p-value < 0.001, ns 
indicate no significant difference). 

NS ** NS *

*NS***NS



TraesCS7D02G478800

TraesCS7B02G256500

TraesCS4B02G269800

TraesCS4B02G217400

TraesCS6A02G381900

TraesCS6B02G412600

TraesCS3B02G209600

TraesCS2D02G357600

TraesCS1B02G420000

TraesCS1D02G218000

TraesCS4B02G210900

2

1.5

2

2

3

3

2

2

3

3

2

0 1 2 3 4 5 6 7 8 9 101112131415161718192021

Ex
pr

es
si

on
 le

ve
l

Clusters

(DAR2 homolog)

(BAM3 homolog)

(PRN2 homolog)

(PLT homolog)

(PER9 homolog)

(glycosyltransferase
 homolog)

(PP2-B11 homolog)

(TMO5 homolog)

(MRH2 homolog)

(AGO10 homolog)

(PIN2 homolog)
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specifically expressed in corresponding wheat root cell clusters. 
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