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FIGURE S1. Examples of validation of cotton GFL SNPs by allele-specific PCR. The suffix of
each GFL gene name indicates the position of the SNP in its sequence. The genomic DNA of
cotton TAM 94L-25 (1), NMSI 1331 (2), 15QQ-15 (3) and 15QQ-29 (4) were used as templates,
amplified by PCR using a forward allelic primer with or without a sequence tag and reverse
primer, and fractionated on 2% agarose gels. F-tag, forward allelic primers with a 21-nucleotide
tag; F, forward allelic primer with no tag; R, reverse primer. Sequence analysis showed that the
SNPs in GFL472-357, GFL048-413 and GFL044-131 were in heterozygous states in TAM 94L-

25 and NMSI 1331, whereas 15QQ-15 and 15QQ-29 were F, hybrids derived from G. hirsutum

X G barbadense crosses, 13P-54//11K-13/Del Cerro and 13P-54//11K-13/NMSI 1331,

respectively.



FIGURE S2. Selection of key GFL genes for GBB. The selection was performed based on their
roles in the GFL network, their contributions to fiber length and their SNP/InDel mutations.
Gene expression profiles were used for the prediction. Different letters, significant at Cl > 95%;
same letter, not significant at Cl > 95%; error bar, standard deviation for 10 replications. (A)
Prediction accuracy of fiber length with the 19 network-edge key GFL genes (Supplementary
Table S1B). I, The 19 GFL genes that had edge number variation in the GFL network
significantly influencing fiber length; I, 19 randomly-selected GFL genes. (B) Prediction
accuracy of fiber length with the 226 SNP/InDel-containing GFL genes (Supplementary Table
S1C). I, The 226 SNP/InDel-containing GFL genes; I, 226 randomly-selected GFL genes. (C)
Prediction accuracy of fiber length using a subset of 226 GFL genes selected according to their
effects on fiber length (Supplementary Table S1A). X, a subset of 226 GFL genes consisting of
all 54 GFL genes having the positive effects, 59 GFL genes having the smallest negative effects
and 113 GFL genes having the largest negative effects on fiber length; Y, a subset of 226 GFL
genes consisting of all 54 GFL genes having the positive effects and 172 GFL genes having the
smallest negative effects on fiber length; W, 226 randomly-selected GFL genes; Z, a subset of

226 GFL genes having the largest negative effects on fiber length.

FIGURE S3. Prediction of fiber length using different numbers of the effect-selected GFL genes
with nine prediction models. The transcript expressions of the GFL genes were used for the
prediction. Each number of the selected GFL genes consisted of 50% that had the positive effects
and smallest negative effects on fiber length and 50% that had the largest negative effect on fiber
length. Different colors indicate the different numbers of the effect-selected GFL genes used for

the prediction of fiber length.



FIGURE S4. Correlation of predicted fiber lengths between the 125 selected GFL genes and all
474 GFL genes. The expression profiles of these genes and the optimal model for each set of the

GFL genes were used for the prediction.

TABLE S1. Selection of the key GFL genes for GBB, according to their effects on fiber length
(A), the effects of their SNP/InDel mutations on fiber length (B), and/or their roles in the GFL

network (C).

TABLE S2. Published cotton fiber length genes cloned by the traditional gene cloning methods

and used as the positive control in this study.

TABLE S3. The transcript sequences of the published cotton fiber length genes used as the

positive control in this study.

TABLE S4. Expression profile variation of the 474 GFL genes, presented in TPM (transcripts

per million), in 10-dpa developing fibers of the cotton RIL population.

TABLE S5. Prediction accuracy of fiber length with different numbers of randomly-selected
GFL genes and randomly-selected unknown non-474 GFL cotton genes using nine prediction

models.



TABLE S6. Genotypes of all 740 SNPs/InDels contained in 226 GFL genes for prediction of

fiber length.

TABLE S7. Genotypes of 226 SNPs/InDels contained in 226 GFL genes, with only one SNP or

InDel per gene, for prediction of fiber length.

TABLE S8. The 125 key GFL genes selected for GBB.



