Supplementary Text S1

Additional candidate genes for QFt.niab-1B.05 and QFt.niab-1D.03
Additional candidate genes for our MAGIC QTL QFt.niab-1B.05 (Eps-B1) and QFt.niab-1D.03 (Eps-D1) were identified in the reference wheat genome assembly of Chinese Spring. These include: (1) CO-like genes: like other Clade 4 CMF genes (Cockram et al. 2012), the CO-like genes identified at the homoeologous 1B (TaCMF6-A1, -A2 and –A3) and 1D (TaCMF-D1, -D2) loci contain four exons, with intron III located within the CCT protein domain. CCT domain genes play a well-documented role in the control of flowering time in many monocot and dicot species (reviewed by Li and Xu 2017). However, OsCCT01 (OsCMF1) form rice is the only characterized Clade 4 member to date, with overexpression delaying flowering under short day (SD) and long day (LD) photoperiods (Zhang et al. 2015). (2) Also in the QTL region is a Zinc finger CCCH domain gene. This gene family is known to play a role in many developmental and environmental response pathways, and are known to affect flowering in Arabidopsis (Seok et al. 2016). The rice Early heading date 4 (Edh4) locus, which controls LD and SD photoperiod response independent of the pathway mediated by the CO homologue Heading date 1 (Hd1), encodes a CCCH-type zinc finger protein (Gao et al. 2013). 

Additional candidate genes for QFt.niab-4A.03 and QFt.niab-4B.01
Three additional candidate genes are considered here: (1) Two tandemly duplicated FLOWERING PROMOTOR FACTOR 1 (FPF1) genes. Transgenic studies have shown that FPF1 promotes flowering in Arabidopsis (Kania et al. 1997; Melzer et al. 2002) and that heterologous constitutive expression of FPF1 in rice reduces time to flowering (Xu et al. 2005). (2) MADS box transcription factor TraesCS4B02G302600 was found to belong to the SHORT VEGETATIVE PHASE (SVP) family. In Arabidopsis, the SVP family genes AGAMOUS LIKE 24 (AGL24) and SVP regulate floral transition and floral meristem identity via modulation of the MADS-box genes APETALA 1 (AP1), CAULIFLOWER (CAL) and FRUITFUL (FUL) (Ferrandiz et al. 2000; Wigge et al. 2005; Grandi et al. 2012; Jaeger et al. 2013). The wheat gene is orthologous to OsMADS47, which together with OsMADS22 and OsMADS55, belong to the SPV family in rice. Overexpression of OsMADS22 induces spikelet meristem indeterminacy (Sentoku et al. 2005), while heterologous constitutive expression of OsMADS47 and OsMADS55 in Arabidopsis promotes vegetative development (Fornara et al. 2008). 
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