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Figure S1. Expression profile of predicted genes in the PB 1121 and Pusa 1342. Student’s t-test was used to generate the P values. Error bars, S.E.M. (*, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001, NS, no significant difference). The Y-axis is Expression profile.
Figure S2. Scatter plot of the Pearson correlation coefficient of predicted genes between the FPKM (pan-genomic expression) and grain length. The X-axis is grain length (mm), and FPKM (Y-axis) value is used for expression analysis; Each blue dot indicates FPKM and grain length of each variety. The brown horizontal line represents the best fitting line, which signifies the linear relationship between the variables. 
Figure S3. The heat-stressed FPKM of predicted genes between heat-resistant and heat-sensitive varieties after heat treatment (45℃, 3h). Student’s t-test was used to generate the P values. Error bars, S.E.M. (*, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001, NS, no significant difference).
Figure S4 The relative expression level of TTL1 in the overexpression lines of S143. Values are the means ± S.E.M. Student’s t-test was used to generate the P values (n=3, **, P < 0.01)
Figure S5. Yield characteristics of ttl1 mutants and wild type after heat treatment (38 ℃, 13 h day/35 ℃, 11 h night) at the filling stage. Seed-setting rate, 1,000-grain weight, and Grain yield per plant were measured. Scale bars, 5 cm. P values were generated by ANOVA. Error bars, S.E.M (n=10 plants). Different letters above the columns indicate statistically significant differences between groups (Tukey’s honestly significant difference test, P < 0.05).
Figure S6 Characteristics of the ttl1 mutants in the material OM5451. (A) Grain morphology of wild type and the knockout lines of ttl1. Scale bar, 1 cm. (B) Statistical data of the grain length, grain width and 1,000-grain weight in the indicated plants. Values are the means ± S.E.M. Student’s t-test was used to generate the P values (n=100, **, P < 0.01).  
Figure S7. Phylogenetic analysis of TTL1 in 316 accessions. Phylogenetic tree was constructed based on SNPs by IQ-tree2 using the maximum likelihood method. Different colors represent different groups.

Table S1 List of predicted genes in the qGRL1.1 located on chromosome 1.
Table S2 Primers used in this study.
