Investigating Targetable Interfaces and Non-canonical Functions of the Septin

Cytoskeleton
Khushboo Sharma

ABSTRACT

Septins are a family of conserved, filament forming cytoskeletal GTPases that are crucial
for a variety of cellular processes such as cytokinesis, signaling, morphogenesis etc. These
proteins are found in all extant higher eukaryotes except plants. Septins have an
evolutionarily conserved role in animal cell cytokinesis. Interestingly, septins are
dispensable for cytokinesis in hematopoietic cells. Targeting the septin cytoskeleton in solid
tumors may retard tumor growth due to cytokinetic failure, while avoiding
myelosuppression as an unintended side effect. This PhD work was aimed at facilitating
such a septin targeting opportunity. Targeting the septin cytoskeleton is difficult due to the
redundancy in septin families as well as no specific inhibitors being available. Therefore,
our first objective was to identify the targetable interfaces of the septin filament that are
essential for both filament formation and function. Abbey et al, 2016 have previously
established that SEPT7-SEPT7 G-G interface is dispensable for cytokinetic function, so we
generated a mutant W268A to target the SEPT7-SEPTO interface. We have successfully
demonstrated that SEPT7- W268A mutant abrogates both SEPT7-SEPT7 and SEPT7-
SEPTO interaction. Since this tryptophan residue is conserved in all mammalian septin
families and across species, we propose it as a viable target for designing specific inhibitors
of the septin cytoskeleton to disrupt cellular function. However, septin function inside the
cell is not limited to cytokinesis and further investigation of the non-canonical roles of
septins is essential for safe pharmacological targeting. Here, we describe a novel role of
septins as regulatory barriers for kinase inhibitor induced micron scale vacuolation. We
show that perturbations in septin filament dynamics can affect vesicular trafficking
independent of canonical autophagy. Deciphering the role of septins in the process is a step
towards understanding tumor resistance mechanisms especially in autophagy-addicted

tumors, as well as modulation of intracellular defense mechanisms.
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AP, framie 99 aTe WZERPBACH GTPases HT T IR URAR 8 STl &3 ae B
Ao UfhaTal S Frge prz-Rg, Rufi, ATpfaaR onfe & it s 81 A A
Tt ! Biedm Gt Shfad garivaiey & Uy ofd & | fia=Ry 91d 98 § f& gaenfes
HIRAB13M T W HTARY & o AP oRedl 781 € 1 39 TSl H, SHRT A UG WIS
SR T TP SR cie ®I TRIC BT T, Sg1 AI3eIdhIgARN hd 81 4 SR &1
Ty efft g1 Tt €, 1Y B 3T WSS e & IR R ATSAruRH § +f s o
ToHdT g | AP ArgeRabaed &I TRIC BT Hi¥hd § Fife AP uRar! d RSt
B § 3R Pz WY FHfefaex i} Iuasy g1 €1 UMY, FART Ugal HHwg A=
fharHic & 39 TRIIC HRH TS SeIHY B UgAH BT g Sl hamie g9 3R IUb
HTH B, T b [ SRl g | Td TS 3(d, 2016 = UL & I8 1fad &= fear g f
SEPT7-SEPT7 G-G Sy UTSCIdhIgcd haRH & o sl -Tal &, SHfeTg gH
SEPT7-SEPT9 %kt &I CRIC &4 & flU U WST W268A ST EFA
IHAagad fe@mn § f& SEPT7-W268A TCC SEPT7-SEPT7 3R SEPT7-SEPT9
SCARM, GHI B TH IR odl ¢ | b T8 feith forey Tt AaAferae Tfpd uRart
3TR S-S UTTfardl H TRAEd B, 3T §H 39 AeR B Bl S1fiid B & forg
P TReRdacd & W SAfgiaex fEWgd 1 & iU T& I8! eRile & dR W
TRATiad B & | gTailiy, 9 & 3ax AP &1 S b TReIHRARN db af Sifd
I8! § 3R WHIbIAlIdhd SR & forg AT Bt TR-URURS YHwTsf B 3R S
TR}t g | T8T, §H BIg-S SfefaeR ¥ 8 aTdl A H-Whd dagaRH & o JWeies!
IR S IR W AN B T T YT &1 90 B &1 gH foward § b AP fpemie
SR B Taa] URUR Sfiethl I e aRipaR ¢ fthfdh ol gHIfad H ahd!
21 39 uftrar # AT o1 YffeT 1 UM iR YRS AdhfAoH, WS Hfeith -
fSqe s R H, 3R WY B SRR fSthd A foH & AlegaieH & JHgH &I fa=m
TP DA gl




