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Appropriate regulation of protein activity is critical
for cell fate decisions: eEF2K, a key regulator of

Ilk.

prOtein translation elongation, inhibits prOtein PP1 / _______ A %CLL-like cells in weekly blood B Survival A. WT or EFKI HOM CLL.-“ke. Ce.”S Were
synthesis by phosphorylating eEF27° (p-eEF27°5) Ceop 2 (Rapamycin | A p/t eEF2 eEF2 B 30~ transplanted into NSG mice via intravenous

i i T el Inact 2 1 FRKculture gy PKCakR 2 — 5 10 - EHHOM T injection. The percentage of CLL-like cells
to negatlvely regmate eEF2 and translation peri elf2B “@ — ERsstress nac:éero o primary el - o |—|0'0583 > ° lil WT HET HOM WT H(ElT HOM EEEGO‘ ::KIHOM : - J on t(.)tall rpn hoc tgs In peripheral blood

: : . N HBC CLL so £z . < 3 am | |
elongation, while prolonged unfolded protein o l & UPR mTORCI o 52 10 e 52 1o T —— 53 3 g total lympnocy perip |
response (UPR) can be induced in response to ' 1 precr2s | S | - - : £ CEF2 [ e w— - z 50 N was monitored weekly.  B. Kaplan—Meier
4 elF2B 2.t i 2 & 1 — — = = . . .
o U lation - disassembly o < | e 700 CEF2 | e e D %:, AL e = Eg o ez D DR gg - ; ]** survival curves of NSG mice engrafted with
. . Met-tRNA S6K BActn S " . : T 1024 b £ WT and EFKI HOM CLL-like cells. Mice

misfolded/unfolded proteins and regulates cell e \ o ©$ : 1 : 2| o o e —— ) RS . | | | | o eolantod with EFKI HOM GLL like colls
survival. Nelfinavir (NFR), a safe, oral drug that was GTP Active 56 102-1— : 103 —% B-actin [ — | 0 20 40 60 80 0 20 40 60 80 P

originally developed as an HIV-1 aspartyl protease

405 nacive and reduced survival compared with the WT

v E P A
— elR2 Q — ..n& HBC CLL HBC CLL Days (after transplant) Days (after transplant) exhibited accelerated disease progression
MRNA

inhibitor, can exert anti-cancer effects by inducing o A. Proteins were extracted from heathy B cells (HBC) and primary CLL cells. Western blots show a ‘ o Spen Lo > I s group. C&D. At the experimental
cell CyC_|e arre§t, apOptO.SI.S and_ inhibiting protein Translation initiation Elongation — — significant upregulation of total eEF2 in CLL. B. BM HSC cells from WT and eEF2K reduced e T ol f’f— mf:;: — endpoint, mice engrafted with EFKI HOM
SyntheS|S, Ieadlng tO C|InICa| trla|S fOr myelOma’ (EFKI) m|Ce were |SO|ated, tranSfeCted by MIEV (non-CLL) and PKCGKR (CLL mOdel) and CO-CUlture EZ'_': s0 1 Ei" 60 : I é% 1000 - . Eg 190 ’ Ce”s dlsplayed a hlgher percentages Of CLL_
prostate, and cervical cancer. Endoplasmic reticulum (ER) stress and Unfolded protein response (UPR) with OP9 cells to grow into B cells. CLL mice model possessed higher total eEF2 and lower p-eEF2, Eg N E% . E; T 25100- . like cells (C) and an increased total
Unfolded/misfolded protein which confirmed the result in primary CLL. In addition, the CLL model also exhibited lower levels of o8 ok . 2 i o gE . i . lymphocytes (D) in the spleen and bone
NFR also activates elF2a-mediated UPR and o O p/t elF2a. 0 . 0 . £ : £ o . marrow.
inhibits ~ eEF2-mediated  protein  translation | omesen \‘\ T ErH oM T ErKHoN T EFKaHou T ErdHon
processes. Our previous studies demonstrated that B'P{__‘j; @ @ -
treatment of chronic lymphocytic leukaemia (CLL) . S]? ﬁ]ﬁ ﬁj t 3 NFR promotes apoptos:s Iin an eEF2K-dependent manner . | A. MEC1 cells were treated by NFR. After 48 hr, cells apoptosis was detected by Annexin V
cells with the mTORC1 inhibitor rapamycin, . IRE1 PERK ATF6 " ! R | ¢ Primary CLL and 7AAD. 10 uM NFR significantly induced apoptosis (Annexin V+).  B. Scrambled (SCM),
resulted in eEF2 inhibition (increased p-eEF275%) - | I A Fodngedio MEC1 Apoptosis X i o _— eEF2K knock down (KD) and eEF2 KD MEC1 cells were established by shRNA and confirmed
via elevated eEF2K activity, leading to reduced PHCINg eIFZQﬁ p-elF2a55! - G;’Iggi complex (NDC/DMSO)  3uM NFR _1uMNFR 297 = . G“' | s | ! §§ S o KD by gRT-PCR. Cells were treated by NFR, 1 uM ibrutinib (IB) and 10nM Rapamycin (Rapa)
MCL1 expression. We aim to investigate whether XBP1u —— XBP1s l ! i il s i Blg 20 ’ ,2 15" : , . 12 for 24hr. The apoptosis induced by 15 yM NFR was significantly different between SCM and
the eEF2K/eEF2 pathway and UPR can be Translation”  ATF4 ATF6 R 3 I | FE S N £310{mzifla . HAn -HEs 22 eEF2K KD cells. A significant difference was observed between SCM and eEF2 KD cells
exploited as a therapeutic target in CLL, through | Irhibition ¢} | el $;~ A gl | gt | 4210 o TP 28 <F s - aAHIT SE ™ following treatment with 5 and 10 uM NFR. 15 pM NFR significantly promote apoptosis only in
the combination of NFR and first-line treatments,  Nudeus . & TS [~ R RN E A EIEE ggo.s- ﬂ ) = < SCM cells, which demonstrated eEF2K KD and eEF2 KD cells are less sensitive to NFR.
L . BiP CHOP e RN I RN T 0.0--T-T-1T 1T 11 T T 11 T T 11 0 . - . . . . L . . . .
thus providing novel treatment options. promote transcrintion | Linid biosynthesis  GAAD34 Eﬁﬁapemnes rem—— R FIO0eP FONLee FrOCeg 0 1 0 100 C. NFR induced apoptosis in primary CLL, which ICs, is within achievable range in clinical
L e o TR T Nelfinavir(uM) treatment
UPR genes Apoptosis genes NFR (uM) SCM eEF2K KD eEF2 KD :
Primary cells and cell lines MATERIALS & METHODS | L 4 ] NFR active UPR through IRE1 and PERK A. Proteins were CONCLUSIONS |
A . " . extracted from MEC1
Pl A E r ATF6 - 4hr XBP1s - 4hr pit elF2a - 4hr
plasmids | s = = = = & IRE1a - 4hr PERK - 4hr . . cells after 4hr and 24 hr
O Drug treatment " (.;“(glfw:; s s & ® ® 3 : = 2 m & ®m  _ ] - I 97w ' treatment. Tunicamycin > eEF2is more active in CLL and in the mouse CLL model, supporting the
@ OR QOC@ Apoptosis / Proliferation / Gene expression / Protein analysis NFR (uM) NDC 10 15 - 10 - 10 15 NDC - 10 - 15°] . ig | e 22, R TS R (TM) inhibits N observed increases in protein synthesis in our CLL models
24-72hr ip [ ————— R ——— 22, 52" - [+ %2 22 10l . 07 . E5 - _ _ o _
Primary cells MEC1 mgBlz - - —— —— —: gé Lt svlﬁﬂﬂ[l]ﬂ gi i e ﬁﬁm[hﬁ %v linked glycosylation of » EFKIHOM CLL Cell§ drive acgelerated disease progression and increased
xap1s|® Ul Aadad d ) !ﬂﬂﬂﬂ]ﬁ Tl (.)16_&1[‘1 Sl B protein to induce ER lymphocyte burden in NSG mice.
NFR(uM) - 10 15 - 10 - NFR(uM) - 10 15 - 10 - NFR(uM - 10 15 - 10 NFR(uM - 10 15 - 10 - NFREM) - 10 15 - 10 - . . . . . . . . . . .
Mice bone marrow (BM) hematopoietic stem cells (HSC) culture | - BRI o T oo e - o o, stress and UPR. BIP, > NFR iInduces apOptOSI.S and inhibits proliferation in the MEC1 cells at clinically
N S In vivo - . ™ugm) - - - - - f Mmoo IRE1a/XBP1, achievable concentrations.
cEF2KP273A mutation el /D/Df - e.:m afiasasattad ¢ IRE1a - 24 PERK - 20hr XBP1s - 240r a2 T ERK/EIF20/ATF4 were » NFR increases eEF2 phosphorylation, and first-line therapy enhances its ability
[eEF2K reduced] | At Day 10 o e T T 1.1 e L ez - 7 . _ upregulated under NFR, to significantly induce apoptosis and suppress proliferation in MEC1 cells.
- Is BM FISC selection @ L R - = - . e 1 f ] o] A I I, P . which indicated NFR > NFR-induced apoptosis is dependent on the eEF2K/eEF2 signalling axis, as
CEkl or WT Mice  ThEn PKCaKR/MIEV “3 @ continue culture cao0 TR S . Swemes oo gM : | cF.c. | < B g *Q.EEL@E R might active UPR mainly indicated by the reduced apoptosis in both sh-eEF2K and sh-eEF2 knockdown
transduction EFP 0|:9 R '- Protein analysis S =y r———— R L §a- i i i i ; f*l ﬁ #‘ mi 2 - E through IRE1 and PERK. MEC1 cells compared with SCM cells, upon treatment with NFR.
® OrEHIHE O T, Drug treatment rlc [ - - S e TR | R T e R T et T T e T Wk T R | wewgw | w w7 1hEresponse was > NFR triggers UPR mainly through IRE1a/XBP1 and PERK/elF2a/ATF4
PRINTED BY GFP BAM) - - -+ o+ - BIM) - - -+ o+ - BAuM) - - -+ o+ BOuM - - -+ o+ - IBAIUM) - - -+ o+ - initiated at 4 hour nd
Q—@ SCIENCEPOSTERS B-ACtn | WD — S S - ™(ugm) - - - - - 4 ™(iugim) - - - - - * IMApgml) - - - - - ., Initiated a ours a pathways.

® co.uk sustained for 24 hours.



	Slide 1

