A/ Selection of recent targeted gene expression studies of zygotic and somatic embryo development in conifers.
	Embryogenesis stagea
	Gene investigated
	Species
	Reference

	Pro to early embryogenesis (SE) 
	Somatic embryogenesis receptor-like kinase 1 (AaSERK1)
	Araucaria angustifolia
	Steiner et al. 2012

	
	Chitinase
	Pinus caribaea
	Domon et al. 2000

	
	
	
	

	Early embryogenesis (SE/ZE)
	Glutamine synthetase (GS1a, GS1b)
	Pinus pinaster and Pinus sylvestris
	Pérez Rodríguez et al. 2006

	
	
	
	

	Early embryogenesis (SE)
	Scarecrow-like protein (SCR)
	Araucaria angustifolia
	Schlögl et al. 2012

	
	Reversibly glycosylated polypeptides (RGPs) 
	
	

	
	Germin-like protein 1 (LmGER1)
	Larix x marschlinsii
	Mathieu et al. 2006

	
	APETALA2 domain TF (LmAP2L1,  LmAP2L2)
	Larix x marschlinsii
	Guillaumot et al. 2008

	
	Aquaglyceroporin (PtNIP1;1)
	Picea abies
	Ciavatta et al. 2002

	
	Lipid transfer protein (LTP)
	Picea abies
	Hjortswang et al. 2002

	
	Class IV chitinase (Chia4-Pa)
	Picea abies
	Wiweger et al. 2003

	
	Caspase-6-like (mcII-Pa)
	Picea abies
	Suarez et al. 2004

	
	Protein ARGONAUTE (PgAGO)
	Picea glauca
	Tahir et al. 2006

	
	Transcription factor viviparous 1 (Pavp 1)
	Picea abies
	Fischerova et al. 2008

	
	PIN1-like auxin transport protein (PIN protein)
	Picea abies
	Hakman et al. 2009

	
	Actin isoformes (Pa1, Pa2, Pa3, Pa4)
	Picea abies
	Schwarzerová et al. 2010

	
	Leafy cotyledon 1-like (LEC1-type HAP3)
	Picea abies
	Uddenberg et al. 2011

	
	
	
	

	Early embryogenesis (SE/ZE)
	p34cdc2 protein kinase (cdc2Pa),
	Picea abies
	Footitt et al. 2003

	
	Transcription factor viviparous 1 (Pavp 1)
	
	

	
	WUSCHEL-related homeobox (PaWOX2, PaWOX8/9)
	Picea abies
	Palovaara et al. 2010

	
	
	
	

	Late embryogenesis (SE)
	Vicilin-like protein
	Araucaria angustifolia
	Schlögl et al. 2012

	
	Germin-like protein 1 (LmGER1)
	Larix x marschlinsii
	Mathieu et al. 2006

	
	APETALA2 domain TF (LmAP2L1,  LmAP2L2)
	Larix x marschlinsii
	Guillaumot et al. 2008

	
	Transcription factor viviparous 1 (Pavp 1)
	Picea abies
	Fischerova et al. 2008

	
	Actin isoformes (Pa1, Pa2, Pa3, Pa4)
	Picea abies
	Schwarzerová et al. 2010

	
	Protein ARGONAUTE (PgAGO)
	Picea glauca
	Tahir et al. 2006

	
	Late embryogenesis abundant protein (LPZ 202, LPZ 216)
	Pinus taeda
	Vales et al. 2007

	
	Late embryogenesis abundant protein (LEA)
	Pinus taeda and Pinus oocarpa
	Lara-Chavez et al. 2012

	
	
	
	

	
	
	
	

	Late embryogenesis 
	Homeobox protein 1 (PaHB1)
	Picea abies
	Ingouff et al. 2001

	(SE/ZE)
	p34cdc2 protein kinase (cdc2Pa),
	Picea abies
	Footitt et al. 2003

	
	Transcription factor viviparous 1 (Pavp 1)
	
	

	
	WUSCHEL-related homeobox (PaWOX2, PaWOX8/9)
	Picea abies
	Palovaara et al. 2010

	
	Receptor protein kinase CLAVATA-like (CLV)
	Pinus taeda and Pinu oocarpa
	Lara-Chavez et al. 2012

	
	Homeodomain-leucine zipper 1 (HD-Zip 1)
	
	

	
	26S proteasome regulatory subunit S2 (RPN1)
	
	

	
	Legumin-like protein, Vicilin-like protein
	
	 

	
	Glutamine synthetase (GS1a, GS1b)
	Pinus pinaster and Pinus sylvestris
	Pérez Rodríguez et al. 2006

	
	
	
	

	Late embryogenesis

(ZE)
	Receptor protein kinase CLAVATA1-like (PipiCLV1L, and PipsCLV1L)
	Pinus pinaster and Pinus pinea
	Alvarez et al. 2013

	
	
	
	


a SE: somatic embryo; ZE: zygotic embryo

B/ Genome-wide profiling of zygotic and somatic embryo development in conifers
	Embryogenesis stagea
	Methodb
	Species
	Reference

	Transcriptomics
	
	
	

	Proembryogenesis (SE)
	NGS (454 pyrosequencing)
	Larix leptolepis
	Zhang et al. 2012a

	
	
	
	

	Proembryogenesis (secondary SE)
	32 K oligo-probe microarray
	Picea glauca
	Rutledge et al. 2013

	
	
	
	

	Early embryogenesis (SE)
	Differential screening of cDNA library
	Picea abies
	Van Zyl et al. 2003

	
	17 K cDNA microarray
	Picea abies
	Vestman et al. 2011

	
	NGS (Illumina)
	Picea abies
	Yakovlev et al. 2014

	
	NGS (Illumina)
	Pinus pinaster
	Morel et al. 2014a

	
	
	
	

	Early to late embryogenesis (SE)
	5' RACE
	Larix leptolepis
	Zhang et al. 2012b

	
	2 K cDNA microarray
	Picea abies
	Stasolla et al. 2004

	
	2 K cDNA microarray
	Picea glauca
	Stasolla et al. 2003

	
	Differential screening of cDNA library + Southern hybridization
	Pinus radiata
	Bishop-Hurley et al. 2003

	
	cDNA-AFLP
	Pinus radiata
	Aquea and Arce-Johnson 2008

	
	
	
	

	Early to late embryogenesis (ZE)
	25 K cDNA microarray
	Pinus pinaster
	De Vega-Bartol et al. 2013

	
	
	
	

	Early to late embryogenesis (ZE/SE)
	Differential screening of cDNA library
	Pinus taeda
	Cairney et al. 2000

	
	cDNA microarray
	Pinus taeda
	Pullman et al. 2003

	
	
	
	

	Proteomics
	
	
	

	Early embryogenesis (SE)
	2D-PAGE + LC-MS/MS
	Araucaria angustifolia
	Balbuena et al. 2009

	
	2D-PAGE + MS
	Araucaria angustifolia
	Jo et al. 2014

	
	2D-PAGE + LC-MS/MS
	Pinus pinaster
	Morel et al. 2014a

	
	
	
	

	Early embryogenesis (ZE)
	2D-DIGE + ESI-MS/MS
	Pinus massoniana
	Zhen et al. 2012

	
	
	
	

	Early to late embryogenesis (SE)
	2D-PAGE
	Cupressus sempervirens
	Sallandrouze et al. 1999

	
	2D-PAGE + LC-MS/MS
	Larix x eurolepsis
	Teyssier et al. 2011

	
	2D-PAGE + LC-MS/MS
	Picea glauca
	Lippert et al. 2005

	
	
	
	

	Early to late embryogenesis (SE/ZE)
	NGS (Illumina)
	Araucaria angustifolia
	Elbl et al. 2014

	
	
	
	

	Early to late embryogenesis 

(ZE)
	2D-PAGE + MS
	Araucaria angustifolia
	Silveira et al. 2008

	
	2D-DIGE + LC-MS/MS
	Cunninghamia lanceolata
	Shi et al. 2010

	Late embryogenesis (SE)
	2D-PAGE + LC-MS/MS
	Larix × eurolepsis 


	Teyssier et al. 2014

	Late embryogenesis 

(SE/ZE)
	2D-PAGE + LC-MS/MS
	Pinus pinaster
	Morel et al. 2014b

	
	
	
	

	Late embryogenesis and germination (SE)
	2D-PAGE +  GC/MS
	Picea abies
	Businge et al. 2013

	
	2D-PAGE + LC-MS/MS
	Araucaria angustifolia
	Balbuena et al. 2011

	
	
	
	

	Metabolomics
	
	
	

	Early embryogenesis  (SE)
	GC/MS
	Pinus taeda
	Robinson et al. 2009

	
	
	
	

	Early and late embryogenesis (SE)
	NMR spectroscopy
	Picea glauca
	Dowlatabadi et al. 2009

	
	
	
	

	Late embryogenesis (SE)
	GC/MS
	Picea abies
	Businge et al. 2012

	Late embryogenesis (SE)
	GC/MS
	Picea abies
	Businge et al. 2013

	
	
	
	

	
	
	
	


a SE: somatic embryo; ZE: zygotic embryo
bNGS: next generation sequencing; 2D-PAGE: two-dimensional polyacrylamide gel electrophoresis; LC-MS/MS: liquid chromatography coupled with tandem mass spectrometry; GC-MS: gas chromatography coupled with mass spectrometry; NMR: nuclear magnetic resonance; 2D-DIGE : Difference gel electrophoresis; AFLP : Amplified fragment length polymorphism; 5' RACE : Rapid amplification of cDNA ends; ESI-MS/MS : Electrospray ionization coupled with tandem mass spectrometry
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C/ A synthetic representation of early physiological, cellular and molecular events (transcriptomic and proteomic inputs) revealed during somatic embryogenesis of maritime pine in presence of either low or high gellan gum concentration (Morel 2014; Morel et al. 2014a). ABA: abscisic acid; EM: embryonal masse, PCD: programmed cell death; SE: somatic embryo; + increase, -: decrease.
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