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Progress in Researches of SUN-domain Protein Family

Sha Zhigiang, Xu Qi*
(State Key Laboratory of Medical Molecular Biology, Department of Biochemistry and Molecular Biology, Institute of Basic
Medical Sciences, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing 100005, China )

Abstract SUN (Sad-1, UNC-84) proteins widely exist in eukaryotic organisms including Saccharomy-
ces lysate and C. elegant, localizing in nuclear envelop and endoplasmic reticulum (ER) as a family of membrane
binding proteins. The phenotypes of mutant UNC-84 in Saccharomyces lysate are consistent with those of mutant
Sad-1, and these species share high sequence homology in the C-terminal of the domain (about 50 percent). So we
call it SUN domain, and the family members all consist of SUN domain. According to different localization of SUN
domain in protein primary structure, we divide them into classic and non-classic proteins. Classic proteins often
function in interacting with KASH (Klarsicht, ANC-1, and Syne homology) proteins. Many studies indicated that
SUN-domain proteins might participate in nuclear positioning, nuclear envelope remolding, cell migration and pro-
tein synthesis. The complex formed with SUN proteins has a significant relationship with the formation and devel-
opment of progressive muscular dystrophy. This review focuses on the recent progress in the structure and functions

of SUN-domain family of proteins.
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N-terminal portions of these classic SUN proteins localize in the cytoplasm, while their C-terminal portions, consisting of a coiled coil region and the

conserved SUN domain, are exposed to the lumen of the nuclear envelope.

El1 £ HSUNLGAEIER I E B Ak R (RIES % STHR (311220

Fig.1 The members of typical SUN domain proteins (modified from reference [3])
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In the non-classic proteins, SUN domain localizes between N-terminal and C-terminal, but the coiled coil domain localizes in the N-terminal or C-

terminal. The proteins are potentially membrane-anchored at both their terminals, and then function like bridges.
E2 ERHSUNLHIHRIEE B R R (IRIESE ST 3112250

Fig.2 The members of atypical SUN domain proteins (modified from reference [3])
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The LINC complex forms in the nuclear membrane, stretching across
the outer nuclear membrane (ONM) and inner nuclear membrane (INM),
determining the regular shape of the neclear envelope.
El3 LINCE A RIS IRIESE ST 311220
Fig.3 The structure of the LINC complex
(modified from reference [3])
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Schematic depiction (not to scale) of the interactions between SUN-domain proteins and KASH-domain proteins at the inner and outer nuclear

membranes (INM and ONM, respectively) of the nuclear envelope. These complex interact with the cytoskeleton in the cytoplasm and nucleoskeleton

in the nucleus.

El4 SUNZRIKE B ERRIERARESE CHI30]12250)

Fig.4 Models for mechanical bridging of the nuclear envelope by SUN-domain proteins (modified from reference [30])
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The INM contains specific integral proteins, including emerin, lamin A, lamin C, SUN1, SUN2, nesprin-1 and nesprin-2 that are proposed to form the

LINC complex, connecting the nucleo- with cyto-skeleton via the NE.

El5 LINCE &S SR E 2R e RIESE TE60]1£20)

Fig.5 Functions of the LINC complex in the nucleoskeleton and cytoskeleton (modified from reference [60])
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