Slogging through Mud: Isoform
Expression and Function
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Abstract: The conserved protein Mud/NuMA/Lin-5 (flies, vertebrates, worms) has long been HOW DOeS MUd WOI’k.
implicated in the orientation of cell division. Together with Dynein, Mud acts to produce a ‘
pulling force that reels astral microtubules, and therefore the metaphase spindle, into e ~
alignment. This force is anchored by another conserved factor, Pins/LGN/GPR1-2 (flies, . . .
- - - We have identified the MudTP region
vertebrates, worms), in most cell types examined. We and others have found that multiple
isoforms of Mud do not include the Pins-binding domain. Mud is less well-studied outside of _ Tip—
spindle orientation, but is implicated in diverse processes, including migration of the oocyte A [ 213 coiled-col 1699 R
nucleps and sping:ile cohesion at meiogis Il. We are currently ipv.estigajcing the expression gnd NUMA 253 percent identity 24.9 211 231438 A microtubule binding domain (MTBD) and LGN/
function of Mud isoforms, and in particular whether they participate in Mud function outside i 250 Soiled-col 1884 B]-es  Pins binding domain (PBD) have been roughly
. . . Tip-short ——_ - | \ o mapped to the Mud C-terminus. These domains
of spindle orientation. Mu“;lal " 182 __ percentidently 172 147 17.7 355 are in close proximity (or overlap) within a region
\ / (Mud) LIN-5 [ 211 coiled-coil 643 g o identified as the “NuMA-TIP” (Seldin et al.).
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Localization of the Spmdle—orlentmg machmery 1S CeII—type SpeCIfIC. S pupuratus - weoldL AR T - RGO TRM" VB a- Trar - &I JETBLEVESOT  ud-TIP is encoded by three exons. The highly conserved
MudD.me/a/vogaster AD- MTAE[AN YRISL oPZIIM4S T\@AAQY- - DLGSQ- - - - DL [AoEPHL sequence is encoded by the third of these.
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A) The direction of cell division is determined by the orientation of the mitotic spindle at metaphase. Spindle orientation relies on a highly conserved complex K | HH HIH T ':>| <:=D
that includes the adapter protein Mud and microtubule motor protein Dynein. These proteins act together to exert a pulling force on astral microtubules, which A G I HH HHH I —
draws the spindle into alighment. B) The spindle-orienting complex is restricted to distinct regions of the cell cortex, depending on the cell type. = <=
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In the Drosophila follicular epithelium, Pins is required to localize J CHH——om |
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Mud to the cortex, but not to spindle poles. H oo |
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A) Pins and Mud are required for spindle B 4 - 1. -
orientation in the follicular epithelium. B) In G/K hd F | J

mitotic cells, Mud localizes to the spindle poles
and is enriched at the lateral cortex. Lateral/
junctional localization of Mud relies on Pins, but
spindle pole localization does not. C) In a mitotic
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. d d t . th . (A) Relative protein expression results of Mud isoforms in different tissues from qPCR. Isoforms G, K, and F are expressed in gametic tissue.
| ﬂ e pe ﬂ e ﬂ | ﬂ e Wl ﬂ g \ (B) Mud Isoforms split into categories based on size and inclusion of MudTiP. Some are cross-listed due to very similar gene products.

A and B) In the wing disc, Mud localizes to tricellular
junctions and spindle poles in the absence of Pins.
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A) Pins localizes circumferentially in both the follicular ergs ra a g H 4
epithelium and wing disc. B) Pins is observed at the apical surface : 5 @0) ?Jg‘tionallln\s\tit?l_tcI
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