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Supplementary Figure S1. Genetic linkage map constructed from

markers using 139 plants of the F2 population.
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Supplementary Figure S2. Construction of populations for GCA QTL mapping
and graphical genetic background for NIL(GCAI™) and NIL(GCA2™™). (a) The
TC population used for primary mapping was derived from crosses of the individual
plants of F, population with five testers. The TC population used for fine mapping
was derived from test crosses of the recombinant plant with five testers. TQ (donor)
and GL (recurrent) were used as the parents. (b, ¢) Graphical genetic background for
NIL(GCAI™) and NIL(GCA2™") determined by 139 genome-wide SSR and InDel
markers. Gray and red bars indicate the GL chromosomes and TQ fragments,
respectively. Black ovals indicate the positions of GCAI and GCA2 in NIL(GCAI™"™)
and NIL(GCA2™).
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Supplementary Figure S3. Subcellular localization of full-length (GCA1) and
truncated (tGCA1l) GCA1l proteins. The influorescence microscopic images
exhibiting that sGFP alone was observed throughout the cytoplasm, whereas, the
sGFP-GCA1 and sGFP-tGCA1 fusion proteins were co-localized with the nuclear
marker H2B-CFP in rice protoplasts. Scale bars =10 um.




Supplementary Tables

Supplementary Table S1: Estimates of GCA effects for DTH, PH and SPP in a

half-diallelic cross analysis with six rice elite varieties

YB ZS Al GL L6 TQ
DTH 1.8 -6.9 -6.4 -6.9 15.4 3.0
PH 1.1 -7.8 -6.4 -10.5 16.2 7.4

SPP 53.7 -30.4 -36.1 -38.0 4.2 46.6
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Supplementary Table S4: Trait performance of NILs and GCAI ox

transgene-negative segregates (Neg), transgene-positive homozygotes (Pos)

Genotype DTH PH(cm) SPP

NIL(GCAI ™) 70.9+0.8 85.9+1.9 153.4+12.3
NIL(GCAI™) 90.2+0.7 108.5+2.2 215.3+£10.4
P-value 6.54E-44 1.32E-30 7.39E-20

GCAI®*-5(Neg)  71.1+1.4 80.7+3.8 119.9+8.5
GCAI°%-5(Pos)  103.6+1.3 104.6+3.0 182.5+9.8
P-value 2.41E-42 1.51E-23 3.47E-23

GCAI°*-9(Neg)  69.0+1.4 81.6+2.1 121.3+8.9
GCAI1°%-9(Pos)  104.5+1.8 108.9+2.5 185.7+8.7
P-value 4.59E-42 6.62E-32 3.03E-24

Means + standard deviations were obtained from 20 plants for each genotype
cultivated at Wuhan in the summer of 2014. The Student’s ¢-test was used to reveal
any significant differences in the agronomic traits between the different genotypes
within NILs and GCA1°* transgenic lines. The P-value was calculated with one-tailed
t-test between the genotypes.
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Supplementary Table S6: Primers used in this study

Primer name  Forward primer (5'-3")

371F CGGGATCCATGATGGGAACCGCTC
371R AAAACTGCAGAGGTCATCTGTCCGCTG
372R AAAACTGCAGCTAGGCTTTGTCATTTGTAGTGGAACCCATG
q37.1F CCACTACAAAGAACGTTGTGACAAA
q37.1R CCATTAGCCTTAACAGCTGAGGGT
qActF TGTATGCCAGTGGTCGTACCA

qActR CCAGCAAGGTCGAGACGAA

HomlF AATCCTGTTGCCGGTCTTG

HomlIR ATGTATAATTGCGGGACTCTAATC
RBEA4F GTTTTAGTTGGGTGAAAGCGGTT
RBE4R CCTGTTAGTTCTTCCAATGCCCTTA

Primers 371F/371R and 371F/372R were designed for the amplification of full-length
and truncated CDSs of GCAI, respectively. Primers q37.1F/q37.1R were designed for
mRNA quantification of the TQ allele of GCAI, and qActF/qActR were used as an
internal control. Primers HomlF/HomIR were used to identify the homozygous
transgenic lines, and RBE4F/RBE4R were used as an internal control.
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