[bookmark: _GoBack]Supplementary Table 2. Mammalian functions of the 59 younger MIGs. Columns three through five indicate whether that MIG is found in the total essentialome, the majority (Maj.) essentialome, or the core essentialome, respectively; Y=yes, N=no. Column six lists the oldest clade that each MIG can be traced to, according to eggNOG v5. Based on the findings of literature curation, listed in the Function Description column, MIGs were classified into different functional categories (eighth column). Syn=synonyms; Essent.=essentialomes; CNS=central nervous system.
	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	HSBP1L1
	
	N
	N
	N
	Amniota
	mammalian function unknown
	mammalian function unknown

	COA3
	CCDC56, COX25, HSPC009, MITRAC12
	Y
	N
	N
	Bilateria
	a mitochondrial transmembrane protein that functions as a core component of the MITRAC complex, which regulates the assembly of cytochrome c oxidase (COX, complex IV), the final enzyme of the electron transport chain (Mick et al., 2012; Clemente et al., 2013); also regulates translation of COX1, a central subunit of complex IV (Mick et al. 2012; Clemente et al., 2013)
	metabolism (cellular respiration)


	CRTC1
	MAML2, MECT1, TORC1
	N
	N
	N
	Bilateria
	coactivator of the transcription factor CREB (Conkright et al., 2003); also modulates activity of the transcription factor complex AP-1, which promotes cellular proliferation (Canettieri et al., 2009);  nuclear translocation is induced by coincident calcium and cAMP signaling, linking calcium and cAMP levels to CREB activity regulation (Kovacs et al., 2007); via role in linking coincident calcium and cAMP signaling to CREB activity, regulates long-term potentiation in the hippocampus and informs memory stabilization (Kovacs et al., 2007; Sekeres et al., 2012; Parra-Damas et al., 2017); similarly functions in the amygdala to regulate long-term fear memory (Nonaka et al., 2014); via role in CREB activity, involved in circadian clock regulation (Jagannath et al., 2013); in mice, genetic trapping results in energy imbalance and obesity, likely by disrupting leptin signaling (Altarejos et al., 2008… 
	transcription regulation; neuron function; energy balance; liver function

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	CRTC1
	MAML2, MECT1, TORC1
	N
	N
	N
	Bilateria
	… Breuillaud et al., 2009); via role in linking cAMP levels to NCoR corepressor activity, prevents expression of lipogenic genes in the liver (Kim, 2016)
	transcription regulation; neuron function; energy balance; liver function

	CRTC2
	TORC2
	Y
	N
	N
	Bilateria
	coactivator of the transcription factor CREB (Conkright et al., 2003); nuclear translocation is induced by coincident calcium and cAMP signaling, linking calcium and cAMP levels to CREB activity regulation (Conkright et al., 2003); nuclear translocation is triggered by ER stress, followed by interaction with the transcription factor ATF6, increasing expression of ER stress response genes (Wang et al., 2009); in the liver, links both chronic hyperglycemia and glucagon to increased CREB activity, resulting in upregulation of gluconeogenesis genes (Koo et al., 2005; Dentin et al., 2008); in contrast, insulin triggers localization of CRTC2 to the cytoplasm, suppressing expression of gluconeogenesis genes (Dentin et al., 2007); in the hypothalamus, hyperglycemia triggers nuclear localization and increased CREB activity at genes in the energy-sensing pathway, while fasting does not (Lerner et al., 2009);  via role in linking coincident calcium and cAMP signaling to CREB activity, regulates response to glucose and gut hormones in pancreatic cells (Screaton et al., 2004; Jansson et al., 2008); prostaglandin E2-mediated CRTC2 nuclear localization, and subsequently increased CREB activity, modulates cytokine expression, drives differentiation in helper T 17 (Th17)… 
	transcription regulation; glucose regulation; energy balance; immune response; endoplasmic reticulum integrity

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	CRTC2
	TORC2
	Y
	N
	N
	Bilateria
	cells, and regulates bone marrow hematopoiesis (Hernandez et al., 2015; Kim et al., 2017)
	transcription regulation; glucose regulation; energy balance; immune response; endoplasmic reticulum integrity

	CRTC3
	TORC3
	Y
	N
	N
	Bilateria
	coactivator of the transcription factor CREB (Conkright et al., 2003); leptin and beta-adrenergic receptor agonists increase nuclear accumulation of CRTC3 in adipose tissue, inducing CREB-mediated transcription of RGS2, a cAMP pathway inhibitor (Song et al., 2010); in brown adipose tissue, CRTC3  interacts with the transcription factor C/EBPbeta to control the expression of brown adipose tissue differentiation and thermogenesis genes (Shan et al., 2016; Yoon et al., 2018);  knockout mice display increased energy expenditure and body temperature, tied to increased lipolysis in white and brown adipose tissue (Song et al., 2010); in macrophages, regulates expression of anti-inflammatory cyto-kines linked to regulatory macrophage phenotype, via role as CREB coactivator (Clark et al., 2012)
	transcription regulation; energy balance; immune response

	FAM178A
	SLF2, C10orf6
	N
	N
	N
	Bilateria
	complexes with RAD18 to recruit the SMC5/6 cohesion complex to DNA double-strand breaks, which relaxes the surrounding chromatin to allow for further recruitment of DNA damage response proteins (Raschle et al., 2015); knockdown results in mitotic defects (Raschle et al., 2015)
	genome integrity (DNA damage); cell cycle (mitosis)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	KIAA1377
	CEP126
	N
	N
	N
	Bilateria
	a ~126 kDa centrosomal protein, which localizes to the centrosome and pericentriolar satellites during interphase, the centrosome and spindle during mitosis, and the midbody during cytokinesis (Chen et al., 2009; Tipton et al., 2012; Bonavita et al., 2014); knockdown in cultured cells results in mislocalization of the pericentriolar satellites, impaired microtubule organization, defects in primary cilium formation, dis-organization of the mitotic spindle, and cytokinesis defects (Chen et al., 2009; Bonavita et al., 2014)
	cytoskeleton organization (centrosome); cell cycle (mitosis, cytokinesis); ciliogenesis

	PROX1
	
	Y
	N
	N
	Bilateria
	prospero homeobox transcription factor 1; regulates numerous aspects of embryonic development, including development of the CNS, lens, endothelial lymphatic system, liver, pancreas, and heart, by controlling cell proliferation/ differentiation, cell fate, migration, and sarcomere protein localization (reviewed by Elsir et al., 2012 and Stergiopoulos et al., 2014)
	transcription regulation; cell cycle (proliferation, differentiation), cell migration, development (multiple organs)

	PROX2
	
	N
	N
	N
	Bilateria
	prospero homeobox transcription factor 2; knockout mice are born at expected Mendelian ratios and appear phenotypically normal (Nishijima and Ohtoshi, 2006)
	transcription regulation

	SELM
	SELENOMSEPM
	N
	N
	N
	Bilateria
	selenoprotein M, a selenoprotein localized to the endoplasmic reticulum (Korotkov et al., 2002); protective against oxidative stress (Reeves et al., 2010); knockout mice display adult-onset obesity with increased adoposity (Pitts et al., 2013)
	stress response (oxidative stress); energy balance

	SPTSSA
	C14orf147, SSSPTA
	Y
	N
	N
	Bilateria
	a small subunit of the serine palmitoyltransferase complex, which catalyzes the first step of sphingolipid biosynthesis (Han et al., 2009); based on knockdown studies, involved in fatty acid… 
	lipid metabolism

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	SPTSSA
	C14orf147, SSSPTA
	Y
	N
	N
	Bilateria
	remodeling of phosphatidylinositol, possibly by controlling LPIAT1 localization to the mitochon-dria-associated membrane (Hirata et al., 2013)
	lipid metabolism

	C11orf85
	MAJIN
	N
	N
	N
	Chordata
	a transmembrane protein found in the inner nuclear membrane of meiotic cells, which complexes with TERB1 and TERB2 to bind telomeres to the inner nuclear membrane during early meiosis, in order to pair homologous chromosomes together (Shibuya et al., 2015; Dunce et al., 2018; Wang et al., 2019)
	cell cycle (meiosis)

	C16orf59
	TEDC2
	Y
	N
	N
	Chordata
	mammalian function unknown
	mammalian function unknown

	SH3TC2
	CMT4C, MNMN
	N
	N
	N
	Chordata
	an effector protein of Rab11, which regulates endosome recycling, in Schwann cells, where it localizes to the perinuclear endocytic recycling compartment (Arnaud et al., 2009; Roberts et al., 2010; Stendel et al., 2010); also informs the internalization of ErbB2 in Schwann cells, an important step in myelination regulation (Gouttenoire et al., 2013); knockout in mice causes peripheral nerve hypomyelination, widening of the nodes of Ranvier, and reduced conduction velocity (Arnaud et al., 2009)
	transport (endosomal); neuron function (myelination)

	ICE1
	KIAA0947
	Y
	N
	N
	Deuterostomia
	a scaffold subunit of the little elongation complex (LEC), which functions in RNA polymerase II-driven snRNA transcription (Smith et al., 2011); ICE1 is specifically required for LEC recruitment and the initiation step of snRNA transcription (Hu et al., 2013); also functions as a peripheral exon junction complex (EJC) factor to enhance EJC-dependent nonsense-mediated decay (Baird et al., 2018)
	non-coding RNA biogenesis (snRNA); RNA processing (nonsense-mediated decay)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	VEZT
	VEZATIN
	Y
	N
	N
	Deuterostomia
	a transmembrane protein component of adherens cell junctions, which interacts with myosin VIIA and cadherin-catenin complexes (Kussel-Andermann et al., 2000); knockdown in pre-implantation mouse embryos results in developmental arrest, likely through disruption of cell-cell contacts (Hyenne et al., 2005); similarly, knockout in mice results in pre-implantation embryonic lethality, due to disruption of adherens junctions (Hyenne et al., 2007); in adult hippocampal neurons, localizes to dendritic spines and regulates dendritic spine shape/maturation, which in turn affects anxiety and memory formation (Danglot et al., 2012)
	cell adhesion; neuron function (spine morphogenesis) 

	ALS2CR11
	C2CD6
	N
	N
	N
	Eumetazoa
	mammalian function unknown
	mammalian function unknown

	C14orf93
	RTFC
	N
	N
	N
	Eumetazoa
	based on an in vitro thyroid differentiation assay in mouse embryonic stem cells, enhances thyroid differentiation (Yu et al., 2017); C14orf93 knockout mice are phenotypically normal, while females display mildly impaired thyroid function (Yu et al., 2017)
	energy balance; thyroid function

	C1orf109
	
	Y
	Y
	N
	Eumetazoa
	functions in cancer cell proliferation, based on misexpression and knockdown studies (Liu et al., 2012)
	cell cycle (proliferation)

	C3orf17
	NEPRO, NET17
	Y
	Y
	N
	Eumetazoa
	involved in maintenance of neocortex neural progenitor cells downstream of Notch and plays a role in repression of proneural gene expression; misexpression causes inhibition of neuronal differentiation in the early neocortex, while knock-down drives neuron differentiation (Muroyama and Saito, 2009); localized to the nucleolus, and… 
	cell cycle (proliferation/
progenitor cell identity)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	C3orf17
	NEPRO, NET17
	Y
	Y
	N
	Eumetazoa
	… knockout in mice causes impaired blastocyst formation and apoptosis (Hashimoto et al., 2015)
	cell cycle (proliferation/
progenitor cell identity)

	C5orf34
	
	N
	N
	N
	Eumetazoa
	functions in cancer cell proliferation and migration, based on knockdown studies (He et al., 2019)
	cell cycle (proliferation); cell migration

	DCTN3
	DCTN22
	Y
	N
	N
	Eumetazoa
	a dynactin light chain subunit necessary for mitosis progression and chromosome segregation (Ozaki et al., 2011; Fan et al., 2015)
	cell cycle (mitosis)

	MEI1
	HYDM3, SPATA38
	N
	N
	N
	Eumetazoa
	evidence indicates a role in initiation of meiotic recombination (Reinholdt and Schimenti, 2005; Liebe et al., 2006); in mice, mutation results in sterility, due to impaired meiotic chromosome synapsis and meiotic prophase arrest in spermatocytes and defects in metaphase I in oocytes (Libby et al., 2002)
	cell cycle (meiosis); fertility

	MTBP
	MDM2BP
	Y
	Y
	Y
	Eumetazoa
	an MDM2-binding protein that enhances MDM2-mediated p53 degradation (Boyd et al., 2000;Brady et al., 2005); knockdown reduces MAD1 and MAD2 kinetochore localization and triggers chromosome missegregation (Agarwal et al., 2011); via interaction with the DNA replication factor TICRR, regulates DNA replication initiation (Boos et al., 2013)
	cell cycle (DNA replication/S phase, mitosis)

	PALLD
	CGI151, MYN, PNCA1, SIH002
	N
	N
	N
	Eumetazoa
	a cytoskeleton-associated protein that regulates actin and microtubule organization (Goicoechea et al., 2008;Sun et al., 2017;Zhang et al., 2017); via its role in actin organization, regulates cell motility and phagocytosis (Goicoechea et al., 2008;Nguyen et al., 2014); via its role in microtubule organization, mediates mitotic spindle… 
	cytoskeleton organization (actin, microtubules); cell migration; cell cycle (mitosis)…

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	PALLD
	CGI151, MYN, PNCA1, SIH002
	N
	N
	N
	Eumetazoa
	orientation (Zhang et al., 2017); knockout in mice results in embryonic lethality and neurulation defects, tied to cell adherence and migration defects (Luo et al., 2005); knockdown in myoblasts affects muscle differentiation, indicating a role in myogenesis (Nyugen et al., 2014)
	cytoskeleton organization (actin, microtubules); cell migration; cell cycle (mitosis); development (CNS, muscle)

	SPC24
	SPBC24
	Y
	Y
	Y
	Eumetazoa

	NDC80 kinetochore complex component; required to establish and maintain kinetochore-microtubule attachment in mitosis (McCleland et al., 2004)
	cell cycle (mitosis)

	TAF1C
	SL1, TAFI110, TAFI95
	Y
	Y
	N
	Eumetazoa
	TATA box-binding protein associated factor (TAF) for RNA polymerase I; part of SL1 complex, which directs RNA polymerase I transcription and can independently interaction with rDNA promoters (Friedrich et al., 2005)
	non-coding RNA biogenesis (rRNA)

	WLS
	GPR177, EVI, C1orf139, MRP
	N
	N
	N
	Eumetazoa
	a transmembrane protein essential for Wnt secretion, due to its role in trafficking Wnts from the endoplasmic reticulum to the plasma membrane (Banziger et al., 2006; Bartscherer et al., 2006; Najdi et al., 2012; Yu et al., 2014); in mice, knockout results in early embryonic lethality due to disrupted patterning of the anterior-posterior axis (Fu et al., 2009)
	transport (endosomal); protein secretion; development (patterning)

	C11orf80
	HYDM4, TOP6BL, TOPOVIBL
	N
	N
	N
	Euteleostomi
	an interactor of SPO11, which together initiate meiotic recombination (Robert et al., 2016)
	cell cycle (meiosis); fertility

	C14orf39
	Six6os1
	N
	N
	N
	Euteleostomi
	a subunit of the central element, itself part of the synaptonemal complex, which is required for chromosome synapsis in meiotic prophase I (Gomez et al., 2016)
	cell cycle (meiosis); fertility)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	CDCA2
	PPP1R81, Repo-Man
	N
	N
	N
	Euteleostomi
	a targeting protein for serine/threonine phosphatase PP1 (Trinkle-Mulcahy et al., 2006); through its targeting function, regulates chromatin architecture/condensation during interphase and mitosis, Aurora B localization during mitotic spindle assembly, chromatin-localized ATM activation in the DNA damage response, and coordination of chromosome organization and nuclear envelope organization post-mitosis (Vagnarelli et al., 2006; Peng et al., 2010; Qian et al., 2011; Vagnarelli et al., 2011; Vagnarelli and Earnshaw, 2012; Wurzenberger et al., 2012)
	chromatin organization; cell cycle (mitosis, nuclear envelope reformation); genome integrity (DNA damage)

	CNST
	C1orf71, PPP1R64
	N
	N
	N
	Euteleostomi
	consortin, a transmembrane protein of the trans-Golgi network that interacts with Golgi clathrin adaptors to traffic transmembrane proteins to the plasma membrane (del Castillo et al., 2010); via its role in regulating connexin trafficking to the plasma membrane, controls cell adhesion (del Castillo et al., 2010)
	transport (transmembrane protein); cell adhesion

	TCTN3
	C10orf61, JBTS18, OFD4, TECT3
	N
	N
	N
	Euteleostomi
	a transmembrane protein member of the tectonic family, which is localized to the transition zone of primary cilia and functions in Hedgehog signaling transduction (Thomas et al., 2012); is required for the proper localization of ciliary membrane proteins (Wang et al., 2017); knockout in mice causes embryonic lethality, with disrupted Hedgehog-induced patterning and impaired ciliogenesis (Wang et al., 2017; Wang et al., 2018a)
	ciliogenesis; development (patterning)

	TMEM44
	
	N
	N
	N
	Euteleostomi
	a predicted transmembrane protein whose mammalian function is poorly understood (Moyer et al., 2009)
	mammalian function unknown

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	BCAR1
	CAS, CAS1, CASS1, CRKAS
	Y
	N
	N
	Metazoa
	a member of the Cas family of adaptor protein that has numerous signal transduction functions, including proliferation, cytoskeleton organization, cell migration, cell adhesion, mechano-transduction, axon guidance, myogenic differentiation, and bone resorption (reviewed by Tikhmyanova et al., 2010 and Shahmoradi et al., 2015); knockout in mice causes embryonic lethality and widespread cardiovascular defects (Honda et al., 1998)
	signal transduction; cytoskeleton organization; cell migration; cell cycle (proliferation, differentiation); cell adhesion; development (cardiovascular, muscle, CNS); bone function

	C18orf63
	DKFZP781G0119
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	CCDC28A
	C6orf80, CCRL1AP
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	CNEP1R1
	C16orf69, NEP1R1, TMEM188
	Y
	N
	N
	Metazoa
	the regulatory subunit of a complex formed with CTDNEP1, which together dephosphorylate lipins, thereby regulating lipid metabolism and diacylglycerol (DAG) formation (Han et al., 2012)
	lipid metabolism; signal transduction

	CUEDC1
	
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	ERICH6
	C3orf44A, FAM194A
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	ERICH6B
	FAM194B
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	INO80D
	FLJ20309
	N
	N
	N
	Metazoa
	a subunit of the INO80 complex that is dispensable for this complex's nucleosome sliding and DNA-dependent ATPase activity, based on cell culture and in vitro work, but is suggested to play a role in INO80-transcription factor interactions (Chen et al., 2011)
	transcription regulation

	INTS10
	C8orf35, INT10
	Y
	N
	N
	Metazoa
	a member of the integrator complex, which associates with RNA polymerase II and mediates 3' end processing of snRNAs (Baillat et al., 2005)
	non-coding RNA biogenesis (snRNA)

	NOL11
	
	Y
	N
	N
	Metazoa
	a component of the human ribosomal small subunit processome, whose knockdown results in defects in cleavage steps required to generate mature 18S rRNA and in rDNA transcription (Freed et al., 2012)
	non-coding RNA biogenesis (rRNA)

	TTC23
	
	N
	N
	N
	Metazoa
	a protein component of the Ellis-van-Creveld zone of the primary cilium; CRISPR-mediated disruption impairs Hedgehog signaling transduction (Breslow et al., 2018)
	signal transduction

	TTC23L
	
	N
	N
	N
	Metazoa
	mammalian function unknown
	mammalian function unknown

	AHCTF1
	ELYS, MST108
	Y
	Y
	N
	Opisthokonta
	in HeLa cells, localizes to nuclear pore and kinetochores, and knockdown causes cytokinesis defects (Rasala et al., 2006); required for nuclear pore assembly (Rasala et al., 2006); siRNA-mediated knockdown in HeLa cells results in mislocalization of LBR, which is important for reforming the nuclear envelope post-mitosis (Clever et al., 2012); mouse knockout results in early embryonic lethality (Okita et al., 2004)
	cell cycle (mitosis, cytokinesis); transport (nucleo-cytoplasmic)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	ARRB1
	ARB1, ARR1
	Y
	N
	N
	Opisthokonta
	β-arrestin 1, an adaptor protein for G protein-coupled receptors (GPCRs) that mediates GPCR desensitization, clathrin-mediated trafficking of GPCRs and various other receptors, receptor ubiquitination, and arrestin-based signaling (reviewed by  Tian et al., 2014 and Ranjan et al., 2017); in the nucleus, regulates transcription (Kang et al., 2005; reviewed  by Rosano and Bagnato, 2016); due to its roles in many signal transduction pathways and its association with various transcription factors, ARRB1 is linked to numerous biological processes, such as immune system activation, cell proliferation and survival, adipogenesis and thermogenesis, photo-transduction, and stress response (reviewed by Peterson and Luttrell, 2017; also see Wang et al., 2006; Nikonov et al., 2008; Hara et al., 2011; Yang et al., 2012; Rosano and Bagnato, 2016; Wang et al., 2016)
	signal transduction; transcription regulation; transport (transmembrane protein); cell cycle (proliferation); energy balance; immune response; neuron function

	C17orf75
	SRI2
	Y
	N
	N
	Opisthokonta
	forms a complex with WDR11 and FAM91A1, but appears to be dispensable for proper complex localization to the trans-Golgi network (Navarro Negredo et al., 2018); it is not currently known if C17orf75 is necessary for this complex's vesicle tethering activity (Navarro Negredo et al., 2018)
	mammalian function unknown

	C3orf20
	
	N
	N
	N
	Opisthokonta
	mammalian function unknown
	mammalian function unknown

	CCDC134
	
	N
	N
	N
	Opisthokonta
	in its secreted form, promotes T-cell activation, proliferation, and cytotoxic function (Huang et al., 2014); when nuclear, binds with ADA2 in the p300/CBP-associated factor (PCAF) complex, which functions in chromosome remodeling… 
	transcription regulation; genome integrity (DNA damage)…

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	CCDC134
	
	N
	N
	N
	Opisthokonta
	… and transcription factor coactivation (Huang et al., 2012); knockdown studies also implicate CCDC134 in the DNA damage response (Huang et al., 2012); knockout in mice is embryonically lethal, with impaired brain development, cardiovascular defects, and liver hypoplasia (Yu et al., 2018)
	transcription regulation; genome integrity (DNA damage); immune response; development (CNS, liver, cardiovascular)

	CCDC43
	
	Y
	N
	N
	Opisthokonta
	mammalian function unknown
	mammalian function unknown

	CYBA
	p22-PHOX
	N
	N
	N
	Opisthokonta
	a subunit of most NADPH oxidases (NOXs), a source of superoxides in the cell, that is important for the stabilization of these complexes (Stasia, 2016); with NOX2, forms cytochrome b558, which phagocytes utilize to kill pathogenic microorganisms (reviewed by Stasia, 2016); with NOX3, forms a separate cytochrome required for vestibular development in mice (Nakano et al., 2008)
	superoxide generation; immune response; development (inner ear)

	KIAA1524
	CIP2A
	Y
	N
	N
	Opisthokonta
	an oncoprotein that inhibits protein phosphatase 2A and enhances proliferation of both neural progenitor cell and spermatogonial progenitor cells (Kerosuo et al., 2010;Ventela et al., 2012); via interaction with NEK2, regulates centrosome separation and mitotic spindles during mitosis (Jeong et al., 2014); knockdown experiments indicate roles in primary cilia disassembly and cell metabolism (Jeong et al., 2018)
	cell cycle (proliferation); ciliogenesis; metabolism (cellular)

	NOL8
	C9orf34, NOP132
	Y
	N
	N
	Opisthokonta
	associates primarily with proteins involved in ribosome biogenesis and RNA metabolism, such as the helicase DDX47, which functions in… 
	non-coding RNA biogenesis (rRNA)

	MIG
	Syn
	Total Essent.?
	Maj.
Essent.?
	Core
Essent.?
	Oldest Clade
	Function Description
	Functional Categories

	NOL8
	C9orf34, NOP132
	Y
	N
	N
	Opisthokonta
	… rRNA processing (Sekiguchi et al., 2006); knockdown results in improper localization of DDX47, implicating NOL8 in the recruitment of pre-rRNA processing proteins (Sekiguchi et al., 2006)
	non-coding RNA biogenesis (rRNA)

	RNF220
	C1orf164
	N
	N
	N
	Opisthokonta
	an E3 ubiquitin ligase known to target Sin3B, which functions in transcription regulation, and the transcription factors DBX1/2 and NKX2.2 for degradation, while it functions in the stabilization of beta-catenin, a key component of the Wnt signaling pathway (Kong et al., 2010; Ma et al., 2014; Kim et al., 2018); knockout in mice disrupts patterning of the developing spinal cord alongside impaired neuron production, implicating RNF220 in cell differentiation/cell cycle exit (Kim et al., 2018)
	protein degradation (ubiquitination); transcription regulation; development (patterning, CNS); cell cycle (exit/ differentiation)

	SFI1
	PISD, PPP1R139
	N
	N
	N
	Opisthokonta
	a centrosomal protein that binds with centrin (Kilmartin, 2003); interacts with serine/threonine phosphatase 1 (PP1) (Hendrickx et al., 2009); mammalian function unclear
	mammalian function unknown

	TBC1D32
	BROMI, C6orf170, C6orf171
	N
	N
	N
	Opisthokonta
	also known as Broad-minded, which connects ciliogenesis/cilium morphology and Hedgehog signaling (Ko et al., 2010; Wang et al., 2018b); knockout in mice causes embryonic lethality and exencephaly, alongside defects in cilia morphology (Wang et al., 2018b)
	ciliogenesis; development (patterning)

	WDR41
	MSTP048
	N
	N
	N
	Opisthokonta
	a Golgi-associated protein that regulates autophagy, by mediating GEF activity targeting RAB8A and RAB8B (Sellier et al., 2016; Sullivan et al., 2016)
	autophagy
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