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Figure S1. DN-PRK2a overexpression reduced the
germination rate of pollen grain in Arabidopsis.

(A) Schemetic diagram of the truncated AtPRK2a defined as DN-
PRK2a. The signal peptide (SP), the transmembrane domain
(TM), and the cytoplasm kinase domain (KD) were shown. (B) In
vitro germination assay showed the defected pollen germination in
DN-PRK2a OX lines. 8-3, 23-12, and 34-4 are three independent
lines overexpressed DN-PRK2a.
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Figure S2. Alignment showing the variable C-terminal

region of AtRopGEFs.
The alignment was produced by MUSCLE3.6 using the full

amino acid sequences of AtRopGEFs and presented by
GeneDoc. The read arrows indicated the S460 and S480
sites of RopGEF1, and the blue arrow showed the S510
site in RopGEF9.
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Figure S3. Alignment showed the C-terminal regions of

the RopGEF9 Orthologous Genes.

The alignment was produced using full amino acid

sequences. The read arrow indicated the conserved S510

site in RopGEF9.
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Figure S4. Alignment data used to produce the PRKs

phylogenetic tree in Figure 1A.

The alignment was produced by MUSCLE 3.6 and presented by

GeneDoc without adjustment.
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Figure S5. Alignment data used to produce
the RopGEFs phylogenetic tree in Figure 7A.
The alignment was produced by MUSCLE 3.6

and presented by GeneDoc without adjustment.



Table S1:The Segregation Ratios of the LAT52:DNPRK2 T2 plants

Mutant line ID BarR Bar® Bar®:Bar®
LDN-1 72 15 48 :1
LDN-2 68 2 34 :1
LDN-3 69 35 2:1
LDN-4 152 22 7:1
LDN-5 172 48 3.6:1
LDN-6 98 24 4:1
LDN-7 117 57 2:1
LDN-8 98 56 1.8:1
LDN-9 100 0 oc
LDN-10 53 20 2.7:1
LDN-11 112 44 25:1
LDN-12 48 11 4.4:1
LDN-13 64 1 64 :1
LDN-14 51 3 17 :1
LDN-15 46 23 2:1
LDN-16 109 31 3.5:1
LDN-17 42 39 1.1:1
LDN-18 53 5 10.6 :1
LDN-19 120 50 2.4:1
LDN-20 98 50 2:1
LDN-21 53 29 1.8:1
LDN-22 47 1 47 1
LDN-23 92 57 1.6:1
LDN-24 165 62 2.7:1
LDN-25 79 33 2.4:1
LDN-26 65 0 oc
LDN-27 52 23 2.3:1
LDN-28 67 32 2.1:1
LDN-29 53 6 8.8:1
LDN-30 73 31 2.4:1
LDN-31 61 23 2.7:1
LDN-32 53 23 2.3:1
LDN-33 NA NA NA
LDN-34 42 21 2:1
LDN-35 66 21 3.1:1
LDN-36 103 7 14.7 :1
LDN-37 85 30 2.8:1
LDN-38 67 27 25:1
LDN-39 70 28 2.5:1

LDN-40 41 11 3.7:1




Table S2. Information of the ropgef and prk T-DNA Insertion Mutants

Genes AGI number Alleles Accession No. Background Marker Insert. posi. mMRNA levels (by RT PCR)
RopGEF1 At4g38430 ropgef1-1 (5686B11) GABI_586B11 Col Sulfadiazine 3rd Exon not detectable
RopGEF9 At4g13240 ropgef9-1 (717A10) GABI_717A10 Col Sulfadiazine 5th Exon not detectable
RopGEF12 At1g79860 ropgef12-1 (103614) SALK_103614 Col Kan (2:1) 4th Exon not detectable
RopGEF14 At1g31650 ropgef14-1 (064617) SALK_064617 Col Kan (3:1) 1st Intron suppression
ropgef14-2 (046067) SALK_046067 Col Kan (lost) 1st Intron not detectable
AtPRK1 At5g35390 prk1-1 SALK_112241 Col Kan(3:1) 1st Exon not detectable
prk1-2 SALK_054149 Col Kan(3:1) 1st Exon not detectable
AtPRK2 At2g07040 prk2-1 SALK_110661 Col Kan(lost) 1st Exon suppression

AtPRK5 At1g50610 prk5-1 SALK_016815 Col Kan(lost) 3rd Exon suppression




Table S3. Phosphorylation in C-terminal regions is critical for RoOpGEFL1 activity

Lengtha Widtha Width/Length

GFP 469 + 11 9.1+0.8 0.02
GFP-GEF1 21+7 29.4+4 141
GFP-S458A 39+11 39.9+8 1.03
GFP-S460A 422189 13.8+£2.3 0.03
GFP-S480A 174+40 5.7+0.5 0.03
GFP-S484A 63+15 11.3+0.7 0.58
GFP-S488A 70+12 35.6+0.7 0.51
GFP-S501A 24+5 22.7+3.8 0.94

The length and the maximum tip width of tobacco pollen tubes were measured 6 hours
after bombardment. 2Data are the mean =SD.
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