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Myo-inositol belongs to one of the sugar alcohol groups known as cyclitols. Phosphatidylinositols are one of the
derivatives of Myo-inositol, and constitute important mediators in many intracellular processes such as cell growth,
cell differentiation, receptor recycling, cytoskeletal organization, and membrane fusion. They also have even more
functions that are essential for cell survival. Mutations in genes encoding phosphatidylinositols and their derivatives

can lead to many disorders.

myo-inositol phosphoinositides phosphatidylinositol phosphatidylinositol phosphate

| 1. Introduction

Myo-inositol (M) is the most common stereoisomer of inositol in eukaryotic cells . MI was discovered by Scherer
in 1850, and to this day its properties are still being investigated 2. The physiological pool of myo-inositol is
derived from diet, catabolism of phosphatidylinositols (PIs), phosphatidylinositol phosphates (PIPs)—inositol
phosphates (IPs), and form various glucose-included enzymatic reactions B4Rl The main physiological role of
myoinositol stands as the precursor of the inositol phospholipids, which after modification by the hormone-
stimulated inositol-phospholipid-specific phospholipase C (PLC), generate inositol 1,4,5-trisphosphate
(Ins(1,4,5)P3), diacylglycerol (DAG), PI, PIP, IP, glycosylphosphatidylinositols (GPIs), Inositol trisphosphate (IP3),
and inositol-phosphoglycans (IPGs) @&l These molecules are used as the ubiquitous second messengers,
conveying signals derived by various hormones, e.g., thyroid stimulating hormone (TSH), luteinizing hormone (LH),
follicle-stimulating hormone (FSH), and insulin WABI, The interconversions between this group of molecules are

conducted by crucial enzymes, whose dysfunction can lead to severe abnormalities, disorders, and illnesses (4161,

| 2. The Family of Phosphoinositol and Phosphoinositides

Phosphatidylinositol (PtdIns), the starting point of PIP metabolism, is a ubiquitous phospholipid in eukaryotic cells
present in various proportions according to the type of membrane. PIPs are all metabolized directly or sequentially

from Pls [, The structural formulas of phosphoinositol and phosphoinositides are shown in Table 1.

Table 1. Structural formulas of phosphoinositol and phosphoinositides.
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Pl 3-Phosphatase Together Establish the Cyclic Waves of Phagosomal PtdIins(3)P Critical for the
Degradation of Apoptotic Cells. PLoS Biol. 2012, 10, e1001245.

20. York, H.M.; Joshi, K.; Wright, C.S.; Kreplin, L.Z.; Rodgers, S.J.; Moorthi, U.K.; Gandhi, H.; Patil,
A.; Mitchell, C.A.; lyer-Biswas, S.; et al. Deterministic Early Endosomal Maturations Emerge from

[ %-SB&H%tG%@g@QJJl&&T\QQM%ﬁmé@% f RIS\ 2023, 14, 4652,
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family. The detailed analysis of genes and encoded enzymes is described in the table below Figure 1.

https://encyclopedia.pub/entry/52278 3/8



Abnormalities in Metabolic Pathways of Phosphoinositides | Encyclopedia.pub

22. Foti, M.; Atdhya, A.; Emr, S.D. Sacl Lipid Phosphatase and Sti4 PﬁospﬁaﬁayhnosﬁoIT\-Kinase
Regulate|a Pool of Phosg‘hatidylinositol 4;Phosphateg hat Functions in the Control of fhe Actin
@ CARCINDGEMSIS GENERATIVE
Cytoskelgton and Vacuole Morpholog i dx

23. Bottcher- i 1.’ o Mot® ar Interactions of Phosphpinositide
5'-Phosplatases of the Yeas S) ! : Famgjly. PlyD. Thesis, Universily of

Stuttgart,
othe Biolbgy of the Malafia Parasite

City, QC, Canada, 2p19.

IP3

'_;;'rote' OCRL1: Structure an¢l Function

imppdtant secondnny

24. EbrahimZzas
Plasmodi

f-ﬁ'p); i

25. Lowe, M.|Structure and Function of't
of OCRL1. TraﬁiqZ%Wll—?lQ.

MADAAAETG

DAG

26. Mehta, Z E Pietka, G.; Lowe, M. The Cellular and Physiological Functions of the Lovx

D

Syndrome Protein OCRLI. Traffic 2014, 15, 471-487.

2rgvseid; KelahnlairieomyeHiRisy BRRarEEthPIRRkage PIFRECERIfIRSS inIVEeIrICHd4RIFisprRpes, and
mygiikeipse . IEYRBMNIRR ur{Siot Mohbghteo 1impogignt  intracellular - secondary messengers  [solid  lines—

phosphorylation, dashed lines—dephosphorylation, CDP-DAG—Cytidine diphosphate diacyloglycerol, CMP—
2§. %ntonletta De Matteis, M.'gl Camr?ll A.; Godi, A. The Role of the Phosp OIH%SI'[.I ?.s at tt‘lue GO|%I
ytidine  monophosphate, DAG—Diacylgf P—phosphate ~ group, PI—Phosphatidylinositol, PI3P—

_ cerol,
Ph(%glqglﬁlgl)l(lhcl)ssli?&hIrg—'pﬁtl)%gpgtsé', A%%Pgﬁhggghg'[le(?yligggto’l 1744—1&035193(3&%?5'PI5P—Phosphatidy|inosito| 5-
2shaliphgtaluth(3:5) RAalRjrespRetivinisssin) G5 biphtieyhht€ ePiRniRsle @h(shatidyitaritlysgatisphosphate,
PI(4BphanehdsdRatieyDissizd085-BjspGosphate, PI(3,4,5)P;—Phosphatidylinositol 3,4,5-trisphosphate, PIS—PI

Bang]%snedgaL&_FﬁTaSBB?{@aj.e; %]Odin, S.; Superti-Furga, G.; Payrastre, B.; Mandel, J.-L. Myotubularin,
PI i?sgf‘%sg%%%%lﬁa %_‘F‘le%eé“ﬂ'tﬂe“é‘%oé%‘%ﬂﬁ{n2"X%%%E%%’a’#ecﬁﬁa%%yhc%?&h(‘%tbdef.'&%‘/&’é;%h RiNage A ion is
conlfj)uc(:)tg aythyslgr%}%g(s)e? a soocs Iegtghogptnﬂg\{i%zlir%%%l Igly%thaGseenf t(P2I g)oﬁm.zZr%en_,zglzghosphorylates are

SdonTaytat, GuS.; phasprenidylifgsibikon;phasphiyetuiuitmipicmBseleiR Ty rosinecBihesgihatase batdgted irby
phdshyetidylitarsiby opathse Tepkoaphaagate $tieekinmid-SennnthiMessengeting Bagphasit)Edositol 3-

Phosphate. Proc. Natl. Acad. Sci. USA 2000, 97, 8910-8915.

SIS ttll_e o_pposite_ (Ijireﬁ:ti_cI)_lj, Ide_pho_lgpr\lf)rylation occxrs_,évr?icﬂ is co'r&dpcted by PI3 pr_ll_oslg)hatases:_lj(el\a}lst myotulbu_larin-

o P S and e mo ROt fains S 8 Ly LRI s TR T Myatubuiann o
Relgulgltgs the Fun%tlon of the La;? quos%m%throggh the GRAM Domain-Phosphatidylinositol .
pho§p %tl_ y|rr]105|t%I 3,5- |sphostp ateJ B'(3I'5CF21) y 2(%1 é%réanSgric?o fg8g)2,t e Saccharomyces cerevisiae

BRI GERaslnigiacton. J. Biol. Chem. 2004, 279, 13517-13824.

33. Lawlor, M.W.; Dowling, J.J. X-Linked Myotubular Myopathy. Neuromuscul. Disord. 2021, 31,
On1thgqathgy 2hand, dephosphorylation is conducted by Phosphoinositide 5-phosphatase—FIG4 (18] Then,
PI(3’G,5)P2 ca\r/1 Xa.nﬁfo_rm int(_) Ptd!nr?SP by_dé:phosphoSryll:\c;;lt_iol\r}I clon(_juct?]dEb)./ glr;o’_—phosph?tgsBe, MTMl/I\/.ﬂ_'erk%)l—4, 6-8

%. SUL%sae'qu'en'ﬂy_, r[él%slﬁ%htsldrvlli%dslﬁbll"(3,43'—%9sr|¥ﬁos'phéte ?PT&E%)PZ) can 'ghrpnalz_nl'tlg’) P13Pa%35/’(¥é§i’os€}1o?ﬁation

E[.A.;dAmoasu, . ﬁpoldmarh N.E.;.gt al. Lo?s of Ca%algtmalelly In%ctlve Lipid Phodth tase
catalyzed by Pl4-phosphatase: phosphatidylinositol 4,5-bisphoSphate” 5-phosphatase A an ('?NPP4A, INPP4B)
[20] yotubularin-Related Protein 12 Impairs Myotubularin Stability and Promotes Centronuclear
'Myopathy in Zebrafish. PLoS Genet. 2013, 9, e1003583.

https://encyclopedia.pub/entry/52278 4/8



Abnormalities in Metabolic Pathways of Phosphoinositides | Encyclopedia.pub

35itébowling) Bab .al€dhbereietabb)idep Pmak idl sk PetizyiQy; fhexph éyldoiranhd e dyteophinkaesOPik1/Stt4
and_augellfa/R I Riaer &LINZB inldgrieporRedhicirgApyrasic2 £sxpre phinip feseises - pikesj2-3/Sacl
andCRAtroatceaitdvipapatinmdinGliny hapestign 202423 24, 1350-1363.

. Lionellp, V.M.; Ni -S.: Sartori, M.; Kr » r,P. n .. Djerr o
SI?inlajlla Std?r’]s4P can Itcl:JCr)rtf fﬁtosphoss%ggti'dy'lY'nésito?%,’S%i’sp eoss%) ea’[e Pla%ng’dﬁangJSho%%Hbr?IétMr? SC%% Sgtgd

by E.zi#%iﬁ’n%;ée? ' ialf’éﬁ’r‘é'&_'si Sﬁé‘lﬂy”[ﬂ_lz‘.F’I\‘él,\F/’l{c‘,}/%Q %_o'\sf'F%%‘#'y?é{%% ,gfteizég%‘?%f“i":?é%t%?‘iéssré“" YOpRA AN 5,
INPprSeE\)/'ear}]t Og&ﬁ@{@fﬁpe ects in Mice. Sci. Transl. Med. , 11, eaav :
37. Schaletzky, J.; Dove, S.K.; Short, B.; Lorenzo, O.; Clague, M.J.; Barr, F.A. Phosphatidylinositol-5-

Eh Ve ¥ GIW FB rlﬁ(i ’Substrate Specificity of the Myotubularin

I Phosp ati‘(tjgti'r?(gita 3-Phospgtﬁases. Curr. Biol. 2003, 13, 504-5009.

SECIARUEEH MYRPRIIE M QORBHIR FROBRBAMS ENA)B BRI AR A NAFHfR 3ystems characterized
by Wo%hﬁ&&ﬂi%ﬁ&%‘%ﬁo@pﬂ'&i&@@sﬁ%ﬁ%’ﬂ&ﬁ' YA RRLBNSF NRUNE RS LAY 19 paAE G Kb iruscle
celR O RSSHRENIORSYE . Biol. Chem. 2002, 277, 45264531

3y&angain M. ; Bami.isYandezyWé; Rasked.-W.iHehegdiaWén KimpHsgholhtBititibs Kithich . dreKifboYidnt
mole€@leB .ih GEYséynalifiChie plehuraad MyikhylavinRetatad ReotejotdoREavi dasisightinteithecause
huridfueiwiabBiasisy@pamsiratefpegifcicethe pHodDha24skes 44ii9QAd 2@PAdsphorylate PI3P, affecting the
465 Wi BRI R BUI MY 9RAGT s ARSI A LRES. 1B, LaBERR ! BEEGEHP SR Es: causing the
foreafiofy hJ2ee RAREP R PRIHYSE BIYYSh SIS TR Y AR K RARP RALSRIFER, ReIRRE A
PIGmtRend ROShBAE LS MR A §if NSAUARTS SRS aTardItY. e BRSEENB M. SBHrgosyae form

(quﬁh%g% 32033 while autosomal dominant and recessive forms primarily involve mutations in the dynamin 2

(DNM?2) gene on chromosome 19p13.2 and the amphisin 2 gene (BIN1) on chromosome 2q14 [29],
41. Plant, P.J.; Correa, J.; Goldenberg, N.; Bain, J.; Batt, J. The Inositol Phosphatase MTMRA4 Is a

xLWnvelsTaggepaiibesultigiétior LigpaiapNeedddy Siaeyemhith2@0% 43R Yénbe neuromuscular disorder

ADHRGIRHF R PIERIFER GBS CHERIER, ROk ERINIAAISY SPTHE, 18R, REHANPR M RER%IN RV ML
9erIQ a8 Aajrth, TR AL LR e AR SR O SRS S R PABAL NI Bl =
The-3¥uRiE BrEHiAGV 7B tagall RHEdantp fose 0boligr Sygjubular myopathy subtypes, but they tend to

be more severe in males. Newborn males with XLMTM often have profound muscle weakness, leading to severe

43 s Mides SR R (RRAMNRRe e HAbESnWeles GrURGeRn RifWeadals MR Reathe,
swalldd: LA NuhMitehalbGr b SogMYBIuRtAER FRARENGIASEINET MR AREI HAUGSP AHNAFOTRd
resﬁg{gr)lﬁgm%qnes. J. Cell Sci. 2010, 123, 3071-3083.

44. Zou, J.; Zhang, C.; Marjanovic, J.; Kisseleva, M.V; Majerus, P.W.; Wilson, M.P. Myotubularin-
BIN VSRR @ (A TR AR T SRR B 8 TS AT R LeRRNR 5 ST PRLeg Lty Mh @ HoiestRres
adeqHasH NG RIFIRREY Broc. Natl. Acad. Sci. USA 2012, 109, 9539-9544.

4Q0re0 cKil-Vincaen islr¥guleed BylhiyotuibuldMris! Belbhg\g; tKitie ShdspRatitlyinbsitbl @B n6shasrpebsph Qhse
fantileriatabaitifaasppasasadraonay of iNeTRS: falicapansioslrenagzaioN-dMembsane-associated
myéebaeiaigspany ReveatsibleOspdation: Headrystalegrne Biokubivsialegied Pideid . Mo2dr2Pghe

4By BRGER PEE LA Al A B RS A A YRR RIS RIP TSR HEAHPARRA MG URPAIRTA9
o GABHEN A (K SIS BRSBTS R LRI 2067 5 3.9 as substrates

https://encyclopedia.pub/entry/52278 5/8



Abnormalities in Metabolic Pathways of Phosphoinositides | Encyclopedia.pub

4Th&Rovaaii sWuctite hasgeje6. ;sMaizar ap TheVidgaohalyélescridate steyckuil ofRamivirad Bl k et tusyn dronmeat
MTER2a e b alSpeativion ofds B vRedat adtiGe nsoryd ddeter oty oo aropatiads Tokeh tite&xenghe2dHB is
als@ hefbly. specific for PISP as a substrate. In addition, the myotubularin-related phosphatases MTMR1, MTMR3,
i . @]
4@?%%%%?,”@”{ i O‘s%'rr?,t %]\R/(%B %%85%9?\%8?888%&5%%8\% Diseases. Cold Spring Harb.

Perspect. Biol. 2017, 9, a028035, : .
MTM%C% F?’:md myotubu ar|7n-relate protein 4 (MTMR4) are protein tyrosine phosphatases that dephosphorylate

4%osifimet3$h; B ranty gsaerate. PlsPrkanfRI|d,5)Panak oeliGs IRflaonmrisenTéssa Meuleninti@nprodtotigrantPI3P,
whible plndeg @agratyv i DisaisgshEMBO ilalLnidecs 2038 by regll@f4B the transport of STING, which is an
o Rl e PR 8 RIRIRG HOEe AL 2R iAo ale R refory factor
. O ' ' .
3 (BYSlession 1oroRIE OF ERTpIcRIR Defind Aty Cla¥sae o LR axpiamen Lrsri Rt i recireuiation
progﬁsg has been identifieg&%a 9ogg}éai§%r6interacting with the ubiquitin ligase neural precursor cell expression

rmacogenomics
protein 4 (Nedd4), which is downregulated during development. MTMR4 expression decreased in atrophied

ShuS9sarivits- NEaghexbrMsiBakRFeAse B ARATANARA - WBEEMIGN ik e B9 KN Ead, aHAVANg MAlIRR Few
relalionNRIS WriedAaMEMRMERE Alddare e QI hegonakis sRysgRYlpRIedY therdenificaiamas 1uszias)
MTIRBIRS atipRbRkFRIKR 1aRiBitess ASISA PRI ReNad @dohrestdl®d, Bd@sédfial in autophagy, a

5PBRARE, W2ge)| W STRECTHBWNE JEISHRLRY, o FIORAERUTEBIRINS BF, OfsipRgIeR. OVeraKy eaSioR 4 both
MTNIR8 \RRG MO RO 3 e RiBRs Bh AsSianiBieant | Bee aevit 12° J9¢elgAiabSr o Ssgh il B igigeraded in
AUtpI{FGRRAIAYI RIS ol SCS- 5 SPRYKE AP RAd MAHATIQERT PO ROYE AETMEI G InIARtME BRYRIURIARNA AYich
maS(ﬂ'WJSW%WPWO@'%ﬁQTSQEWd with diseases such as myotubular myopathy, Charcot-Marie-Tooth

(CMT), and others [24145],
53. McCartney, A.J.; Zhang, Y.; Weisman, L.S. Phosphatidylinositol 3,5-Bisphosphate: Low

cvabEndansge lHighioniicagere SIOFRESE A 8RYIBNS BIF 883X RABAAI RReSdvdthanner and have

5 PBYTRSSVRISHISYHBOW!. AR WM. ThS REPPAYI98IeR) (ritid AT TERP ROSPA BG i 3 ¢ItT-3TRFhygIcular

ranspiihithg CYRASE IS ASSBRIMERISVHR 19t YdBERMBIAREIT iFARIIRACLIC WIGRIEESAIRYRIA. '9/9b4tABY.:
ultipgisdy. 1¢he @8yelepygent of CMT4B disease. Among them, CMT4B is distinguished as having three forms
associated with myotubularin family genes: CMT4B1 (MTMRZ2 located on chromosome 11q22), CMT4B2
SRRz KR P Beliomalit Crap iy ARy Marsh Wik a/s i ifludiuA + Shacka, J.J. Altered
Regulation of Phosphatidylinositol 3-Kinase Signaling in Cathepsin D-Deficient Brain. Autophagy

2007, 3, 222—-229. . .
| 5. Neurodegenerative Diseases
56. Peters, J.M.; Gonzalez, F.J. The Evolution of Carcinogenesis. Toxicol. Sci. 2018, 165, 272-276.

oo e P e R Ro i Bty 67 L B MBI A Mg 501, 217 b pecglignoe is associated
with many factors, such as genetic defects and disturbances in immunological processes. Many neurodegenerative

SfsNSddnaLeRRerUatsMn RERUQEARNaton el &- ahtRBEE NP EBSItsTin BRAENIusRISKANKLE .

Rohrbacher, F.N.; Pattabiraman, V.R.; et al. Myotubularin-Related Protein 7 Activates Peroxisome
AbrraldtiedsonAEtivated dRecepibthEalinkage @noagedepia 2 OR@, As&@8ers has, to date, been mentioned by
582 B A D A, MRS BD "B agroanse <t BEnud), T Aaiant, B2 RS B4R system

(C'Fe)ltﬁj\ﬁg%%s UB%%%“D?ES% (ee§ @elifyoie}/,eﬁé)f g&ée_cé%qs.PlPs as well as the enzymes catalyzing their
interconversions. The vacuole 14 protein homolog (Vacl4) is a frequently mentioned protein, also known as the

6Rs Jortiatl Fegnirgidleted (A fahasimoum R.; Ashrafi, G.H.; Akhavan-Niaki, H. PI3BK/AKT/MTOR
Signaling in Gastric Cancer: Epigenetics and Beyond. Life Sci. 2020, 262, 118513.

https://encyclopedia.pub/entry/52278 6/8



Abnormalities in Metabolic Pathways of Phosphoinositides | Encyclopedia.pub

6dhdndisneg epastivlate tHarmiek 61y, iK driticSiamasakoah h&afth. Rade Dp threi R IS K/AKTTAMT QI Siggediing lipid
PI(&RaiPwayniheSlvaliaa Bss o VaiblogieatsamdnEberdgrmnicafopnificestses Sienhie . nidsraer &idl p2odiseral
ser8ryldadiidof mice models (22, Other proteins, such as Fab1/PIKfyve and Fig4/Sac3, also have a regulatory
821 B IHe A RIS BR AL FLHRSHE SPRLRSER Gy ane o R s oBerdbadhees exgfes
Iea%b%&eloﬁ)cuirje_ﬂiezof neurological diseases, including amyotrophic lateral sclerosis (ALS) and CMT syndrome
531 For ’exam1ple, Fabl binds the PI3P and allows it to be converted to P1(3,5)P,, and consequently, the
Gabiibrihe ARG bf PROG)R)-FEQ: the BRipbr: fAHERindT8r HeldNANteHneRBRY sYstb@N. Hhe complex
resfRPBAIBSNYide-YRRRI0E, RoHIR BipdiRB 29 ANERIr IR BNRbsissOf Kaposi's Sarcoma-
Associated Herpesvirus Viral Interferon Regulatory Factor 2 Reveal That It Is a DNA-Binding
OthEransiooisticvé-acigesid/inat. 2Rh6e O the58gllatiéh of the phosphatidylinositol-3 kinase (P13-K) are also
BB ST HY BEBOROT B IRe e e IR AR PRl e ClEER () R Y
RSV, Y AR, NP el Ap SRR btig B e SPARIRIEL R LBSERY ool e
O ST Rl B e R0 s S L R R R SRS D eSS sl Mg £
as gl]_%,%phatidylinositol 3-kinase (PI3K), glycogen synthase kinase (GSK-3[3), and protein kinase B (Akt/PKB). The

PI3K cascade leads to the activation of Akt and the inactivation of GSK-33. Research on the NPC1-deficient mice

6R084ABRAB W RO didrEptibhe HumOPRKPRisSSR, THENAMIVIC1cBRRNAsPPO4Res iRed-Iidwere
elenfsPMd MessaRaRY RNOSRhRHANIRAEIP LA, Arud iR RSy BiP b gReRnEIRBC 1 fiRAY Price

braﬂ%m-cmhepsin D (CD) is one of the key lysosomal proteases. A lack of CD results in a neurodegenerative

eE A g!S9a1s. KEANR- RS ORREC ey IReTUSHBRPR AR S Batts TElRS ASRlo Iy (RS 5618180 GR-deficient
bra@ﬁFﬁmﬁé?ﬁéfvi‘ﬂ)s(@ﬂil\?)q‘?&@?\?ﬁé%ﬁ@ﬁd@i?ﬁﬁﬁﬁ@i%}akuke Sequences for Nuclear Import
Mediated by Major Vault Protein. Cancer Res. 2005, 65, 4108-4116.

J7.Qr, Eﬂgﬁ%m%ﬁ:eded by a Candidate Tumor Suppressor Locus, Is a Novel Protein

Tyrosine Phosphatase Reqgulated by Transforming Growth Factor. Cancer Res. 1997, 57, 2124—
Carcino enesf; is Qm"’}g%?y conTC]plTlex procgss ﬁwo](ving eﬂvcl%onmental Factors and gene mutations ﬁ Cﬁtlcal

mut%ltlons' involve proto-oncogenes, tumor-suppressor genes, and DNA-repair genes. Key principles of cancer are
6&hdoatvidisd pydlifeMeataneaktasResprmidtidvbs Y ang, adgi@eimedis, B2, Tibarewal, P.; Glancy, B.; Gray, A.;
Weijer, C.J.; Downes, C.P.; et al. Suppression of Cellular Proliferation and Invasion by the
Mu@méft@d%ﬁﬁbwaﬁﬁd @%m%@gp@%ﬁ&é@ﬂ RNéRArivasgigeT ERE@R%@%I%@“HMDQ@ eYpLesy cancer
g@ﬁ@/&?y@ﬁpm&{g_ﬂgp‘zwpéag[bmgm@ﬁ&ow/g@&mﬁ%@suIin—mediated activation of Akt and ERK1/2

signaling, resulting in proliferation reduction of human CRC cells. In human colorectal cancers, MTMR7 has been

down-regulated, which has been related to a poor prognosis [28l.

PI3K mis-activation has been widely reported in cancer diseases BABJEL |ts activation can be signaled via
various pathways including mTOR, JAK2/STATS5, Akt, or RTK B2 which gives a promising location for the
development of target drugs, but can also be responsible for therapy resistance. Phosphatidylinositol 3-kinase
catalytic subunit type 3 (PIK3C3), a subunit of the PI3K complex, takes part in the formation, initiation, and
maturation of autophagosomes 2. It has been shown that, in the condition of oncogenic herpesvirus KSHV
infection, the expression of PIK3C3 is upregulated, and takes part in tumor progression and metastasis 62, It is

worth mentioning that various drugs have been developed to interfere with the PIBK/AKT/mTOR axis.

https://encyclopedia.pub/entry/52278 7/8



Abnormalities in Metabolic Pathways of Phosphoinositides | Encyclopedia.pub

The PKR/PI4K2A axis, which takes part in the clearance of misfolded proteins in lysosomes, has been revealed to

be a potential drug target—inhibiting tumor growth in the lung and breast (4],

The phosphatase and tensin homolog (PTEN) is a commonly known cancer suppressor that acts mainly via
inhibiting PI13K/Akt activation 3. This molecule controls the cell cycle, driving apoptosis among pathological
conditions 881, Mutations of PTEN are commonly known for the link to the PTEN hamartoma tumor syndrome
(PHTS), which is characterized by a greater risk of cancer occurrence, includes Cowden syndrome (CS),
Bannayan-Riley-Ruvalcaba syndrome (BRRS), and PTEN-related Proteus syndrome (PS) 288 To date, there

has been some effort put into establishing PTEN as a potential drug target.

| 7. Conclusions

Summing up, Ml is a forerunner of many derivatives, including Pls, PIPs, IPs, GPIs, and IPGs, which take part in
transmitting various signals in the eukaryotic cells. That is why gene mutations for these molecules can play a
pivotal role in the development of many widespread diseases, such as cancers or neurodegenerative disorders.
Cancer diseases and neurodegenerative disorders, such as AD, are wide-spread problems among developing

countries, and the number of patients has been increasing for many years.
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