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Figure S1. Flow chart to systematic evaluation of P. aegyptiaca resistance levels in fields and
greenhouse, related to Figure 1

(A) Flow chart to evaluate P. aegyptiaca resistance levels for GWAS.

(B) Experimental design of the field assay with 152 tomato accessions planting in a random distribution
across five plots in a P. aegyptiaca infested field in Xinjiang.

(C) The position of 21 candidate genes and SNPs (p < 4.23x10) in the 200-kb region. X axis, position on
chromosome. Y axis, p values of the SNPs. The red dots indicate the SNPs. The rectangles indicate the

candidate genes, while the shadows reflect the genome size and location on chromosome of the indicated

genes.
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Figure S2. Expression patterns of SIABCG45 and SIABCG44 in tomato roots and

shoots, related to Figure 2

(A) pSIABCG45:NLS-YFP and pSIABCG44:NLS-YFP signals (yellow) in stable transgenic tomato
roots. The fluorescence was imaged in elongation zone and root tips. Scale bar, 100 pm.

(B) pSIABCG45:GUS (pG45-GUS) and pSIABCG44:GUS (pG44-GUS) activities in roots and
shoots cross sections of stable transgenic tomato. Scale bar in root, 50 pm. Scale bar in shoot,

120 pm.



WT GTCAGCGTGGAATGACGGGCAGC (full-length protein:1453 aa)
Slabcg45-3 GTCAGCGTGGAATGAC-GGCAGEC (truncated protein:298 aa)
Slabcg45-4 GTCAGCGTGGAATGACGTGGCAGG (truncated protein:296 aa)

WT AGCTCGATTTGGTGGAAAGGAGG (full-length protein:1453 aa)
Slabcg45-1 AGCTCGATTTTGGTGGAAAGGAGG (truncated protein:90 aa)
Slabcg45-2 AGCTCGATTTGGTGGAAAAGGAGG (truncated protein:90 aa)
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Target 1 A‘ Target 2

WT GGCATATGCTCTGCCTACTTGG. ..70bp...GATTCGAGGCAGACGTTGGGAGG (full protein:1454 aa)

Slabcg44-1 GGCATATGCTCTGCCT; GTTGGGAGG (truncated protein:620 aa)

86 bp dleletion
Slabcg44-2 GGCATATGCTCTGCCTACTTGG. . .70bp...GATTCGAGGCAGA-GTTGGGAC (truncated protein:506 aa)
Slabcg44-3 GGCATATGCTCTGCCTACTTGG. .. 70bp. . .GATTCGAGGCy—-—=--= GGGAGG  (truncated protein:656 aa)
7 bp deletion

C
target 1 target 2 target 3
SICCD8 —i —
______ A A A
WT CCACCATCCTTGACAAGCTCCGC...226bp..CCTGCTTATTTAGGCAAGAAATA..187bp..CCATTCTTTGTGGCTCGACCCGG
(full-length protein:557aa)
§1¢cd8-1 CCACCAT=========== == == == == == —=———=—=——————————————=————————————————TTGTGGCTCGACCCGG
459bp de’letion (truncated protein:400aa)
Slccd8-2 CCACCTATCCTTGACAAGCTCCGC...226bp...CCTGCTTATTTAGGCAAGAAATA..187bp..CCATTCTTTGTGGCTCGACCCGG
(truncated protein:39laa)
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Figure S3. Generation of Slabcg45, Slabcg44, Slabcg45/44 and Slccd8 knockout mutants, related to Figure 2

(A-B) Generation of the Slabcg45, Slabcg44 single mutants and Slabcg45/44 double mutants in different backgrounds. Single
mutants of Slabcg45-1, Slabcg45-2, Slabcg44-1, and Slabcg44-2 and the double mutant of Slabcg45-1/44-1 were generated in the S.
pimpinellifolium P1365967 (PP) background. Single mutants of Slabcg45-3, Slabcg45-4 and Slabcg44-3 and the double mutant of
Slabcg45-4/44-3 were generated in the S. [ycopersicum cv. Moneymaker (MM) background. The protospacer adjacent motifs
(PAMs) are indicated in blue font. The inserted or deleted base pairs are highlighted in red bold font.

(C) Generation of Slccd8-1 mutant in S. lycopersicum cv. Moneymaker (MM) background and Slced$-2 mutant in S.
pimpinellifolium P1365967 (PP) background. The PAMs are indicated in blue. The inserted or deleted base pairs are highlighted in
red.

(D) Transcript levels of SIABCG45 and SIABCG44 in roots of 15-day-old tomato seedlings grown in hydroponic media with 5 uM
GR244PO for 12 h. Values are means + SD, n = 3 biological replicates.

(E) Transcript levels of SIABCG45 and SIABCG44 in the 40-day-old WT (MM) and SlccdS-1. Values are means + SD, n =3
biological replicates.

(F) Transcript levels of SIABCG44 in the 40-day-old WT (MM) and Slabcg45-3. Values are means + SD, n = 3 biological replicates.
In (D-F), statistical analyses were performed using Two-tailed Student’s t-test, **p < 0.01, ***p < 0.001.



WT (PP) Slecd8-2

(PP)

Slccd WT
8-2

N

| EE

9]
o
8 _15 -
7]
2810 il
=P
2 505
=
o
&
&\ 06
O
c D S

(MM)

WT

Average fruit size per plant (cm)

TRYR R Y &

Slabcg45-4/44-3  Slabcg44-3

Figure S4. Phenotypes of Slccd8, Slabcg44 and Slabcg45/44, related to Figure 3

(A) Representative images of WT (PP) and SlccdS§-2. Scale bar, 8 cm.

(B) Representative images and average fruit size per plant of WT (PP) and Slccd§-2. Scale bar, 1 cm.
Data are means + SD, n = 10 plants.

(C) Representative images of WT (MM), Slabcg44-3 and Slabcg45-4/44-3. Scale bar, 2 cm.

(D) Average fruit size per plant of WT (MM), Slabcg44-3 and Slabcg45-4/44-3. Data are means + SD, n
=10 plants.

In (B) and (D), statistical analyses were performed using Two-tailed Student’s t-test, ***p < 0.001.
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Figure S5. SINSP1 and SINSP2 are essential for induction of SL biosynthesis and transport under Pi
deficiency, related to Figure 4

(A) Protein sequences were aligned by Clustal W and the neighbour-joining tree was constructed in MEGA
7.0. The numbers represent bootstrap (1,000 replicates). OsNSP1, OsNSP2 and their orthologues in tomato
are shown in red. See also Table S4.

(B) Binding activities of SINSP1 on promoters of SIABCG45 and SIABCG44 assessed by EMSA. Probes
were labeled with biotin, and 10-fold and 50-fold excess unlabeled probes were used for competition.

(C) Generation of Sinsp1 single mutant and Slnsp1/2 double mutant in the S. pimpinellifolium P1365967 (PP)
background. The PAMs are indicated in blue. The inserted or deleted base pairs are highlighted in red.

(D) Experimental design for RNA-seq. WT, Slnsp! and Sinsp1/2 seedlings were grown in hydroponic media
with or without Pi for 14 days. Then the root samples were collected for RNA-seq and differentially
expressed genes (DEG) analysis.

(E) Venn diagram showing DEG of WT, Sinsp1 and Sinsp1/2 in response to phosphorus deficiency identified
by RNA-seq. DEGs identification were performed with the threshold of p value < 0.05 and absolute value of
Log, fold change > 1. See also Tables S5-S7.

(F) A heatmap of relative expression of SL biosynthesis and transport genes in response to phosphorus
deficiency. The colour key (white to red) represents Log, (FPKM of phosphorus deficiency/FPKM of
phosphorus sufficiency) of the indicated genes in WT, Slnspl and Slnsp1/2. See also Table S8.
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Figure S6. P. aegyptiaca resistance and yields of Slabcg44, Slabcg45 and Slabcg45/44 mutants in infested fields, related to
Figure 6

(A) Total numbers of P. aegyptiaca parasitized on WT (MM), Slabcg44-3 or Slabcg45-4/44-3 mutants in each plot in 2024. Data
are shown as means + SEM, n = 4 plots.

(B) Primary shoot height of WT (MM), Slabcg44-3 or Slabcg45-4/44-3 in 2024. Data are means + SEM, n = 17 plants.

(C-H) Numbers of red (C), green (D) or total (E) fruits and weights of red (F), green (G) or total (H) fruits per plant of WT
(MM), Slabcg44-3 or Slabcg45-4/44-3 mutants in 2024. Data are shown as means + SEM. n = 24 plants.

(I) Total numbers of P. aegyptiaca parasitized on WT (MM), Slabcg45-3 or Slabcg45-4 mutants in each plot in 2023. Data are
shown as means + SEM. n =4 plots.

(J) Primary shoot height of WT (MM), Slabcg45-3 or Slabcg45-4 mutants in 2023. Data are means + SEM, n = 14 plants.
(K-P) Numbers of red (K), green (L) or total (M) fruits and weights of red (N), green (O) or total (P) fruits per plant of WT
(MM), Slabcg45-3 or Slabcg45-4 mutants in 2023. Data are shown as means + SEM. n = 9 plants.

In (A-P). statistical analyses were performed using Two-tailed Student’s t-test, *p < 0.05, **p <0.01, ***p < 0.001, ns, not

significant.
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Figure S7. Transcript levels of AMS-marker genes in roots of WT, Slabcg45 or Slccd§ at 40
days post-inoculation, related to Figure 6

Transcript levels of SIPTS, SIPT4 and SIBCP1 in G. intraradices-inoculated roots of WT (MM),
Slabcg45-3 or Slecd8-1 mutants at 40 days post-inoculation. Values are means + SD, n = 4 biological
replicates. Statistical analyses were performed using Two-tailed Student’s t-test, *p < 0.05, ***p <

0.001.
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