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Recaent successe the clinic with canceimmunotherapigssuch as immune checkpoint blockade and
adoptive cellular transfehavedrawn significantattention towards theomplex interplay betweea
developing tumom@nd the immune systerBoth endogenous antumor immuneresponsesandthe
succesf immunebased therapies depend upon cells thigctly target and eliminatéumor cells

such as natural killer cells amaytotoxic T lymphocytes (CTLs)Through the process of immune
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editing, cancer cellsandevelop meanso evadethe immune systepincludingthe upregulation of
immune checkpoist such at PEL1, the down regulation ofmachinery required fotumor antigen
presentationpromotion ofimmunosuppresse cells, such as T regulatory celland the production of
immunosuppressive cytokingld, 2]. An emerging area of research is ihgact of tumorderived
extracellular mvesicke (exosomes)on modifying thetumor microenvironment The secretion of
exosomes has been linked to the formation girametastatic nicheand modulation ofimmunecell
function [3-5]. More specifically, it has been recently shown that protein and mRNA lo&oiexbr-

derived exosomes can directly impact CTL funcfigin

In this issue offthe EEBS Journal, Blandet al. have builtupon their previous worf6] and explored

the mechanism by whickumor-derived exosomes alter CTL functidi]. The authors initially
determined thaB16FO0-GFP melanoma cells are capable of producing exosomes, chaeatteyi
expression of proteibiomarkerssuch as CD63 and Hsp/batare able to transfer GFP into a CTL
cell line, CTLL-2. In order to investigate the biological significance of this trangénd et al.
investigated the mMRNA and miRNA ‘payload’ of the exosomes by microarray. This analysigdeveal
that ~30% of the.miRNAs were overrepresented in exosomes as compared to the PabEiitetlls.

A number of mMIRNAS and mRNAs identified as being highly regméed weresubsequently validated

by gRT-PCR.Interestingly target pathway analysis of the miRNAs upregulated in exosomes revealed

some immunologieal pathwags potentiatargetsincluding interferorsignaling[7].

Exposure of CTLE2 cells to B16Falerived exosomes led to significant changes in the transcriptome
of CTLL-2 target cellsvithin a short timdrame Notably, the authors were able to show that 4 of the
top 20 mRNAs expressed in B16FO exosomes (Wsb2, Fam168b, Cmtm4 and Ptpnl4) were
upregulated in CTLE2 cellswithin 30 minutesTwo subsequent clusters of genes were identdied
being regulated at later timgoints, including one set that was upregulated at 4 hours following
exosome treatment.and contained several tgngetsinvolved with cellular metabolisnFunctional
characterizationofwexosomeexposed CTLE2 cells showed that these cellshad increased
mitochondrial wrespiratory activity, as measured by Seahorse,aasawell asincreasedIFNy
production.Given the well documented link betwesretabolismandT cell fate andfunction within

the tumor microenvironmerj8], this result is striking as it maguggest thatumor cells can utilize
exosomes to modify CTL function through alteration of cellular metabolisken together these
results suggest a model in whichncercell-derived exosomes are able to transfer mMRNA and miRNA

to CTLs and reprogram their functional activiBigure 1).
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This study raises interesting questions concerning the importance of mMRNA mrf@ibA transferred
to immune cells via cancelerived exosomednterestingly, @spite the transfer of a number of
miRNAs from B16F0 cells,Bland et al. detectedno observable downregulation tdrget mMRNA
within CTLL-2 cells This is somewhat surprising given the significant enrichment of miRNésh
as miR-709 andmiR-2137, in exosomes when compared to parental cells. However, given that
mMiRNAs candirectlyalter translatiorwithout affecting transcript abundanf@ 10], it remains to be
seen whether"tise miRNAs impact cellular functions through direct effect ontranslation rates
Consequentlyga further investigation of the proteamexosomereated cells @y reveal a much
broader range oéffects on CTL function. Such an investigation nago confirm that exosome
delivered mRNAS are in fact translatedproteirs within targetcells This is of particular interesor
the identified gendargetsinvolved in Notch-1 signaling, given the role of Notchsignaling in
upregulationof cytokines andtytotoxic machinery both important facets of the CTL respori#].
Moreover Blandet al.identified CMTM4 mRNA as being upregulated in exoseewmposed CTLE2
cells, this is potentially significant given its recently described role kP Dafficking [12].

These findings by.Blandet al. now warrant further investigatiomto the impact of tumederived
exosomes on‘a broadnge of murineand human primary cellswWhile CTLL-2 cells provide an
interesting proof of concept, is likely that the translational/trangmiional plasticity ofprimary CTLs
is significantly divergent from that of thenmortalizedCTLL-2 cell line focused on in the current
study. Thismayin turn affect the impactexosomal miRNA/mRNA has orCTL function Moreover,
as exsome deliveredniRNA/mMRNA werefound to alter metabolism rather thanspecific CTL
function (iLe. cytotoxcity), it is likely that tumor-derived exosomes couithpactthe function of a
broad range oimmunecell types as has been previously descrij@d]. Such an investigation may
reveal adbroader understanding of how turderived exosomes help a developaagcersuppressand

evadetheimmuneresponse.

In conclusion, the"paper of Blartlal. has demonstratiethenovel finding thaimRNA/mMIRNA loaded
tumor-derived rexesomes have the capacity to alter rietabolic function of CTLs. Further
investigation_ofsthis phenomenam a broader range of cells amdvivo has the potential to delineate
an additionalmechanism by whichumor cells can alter and evade the immune system for their

survival.
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Figure Legend

Transfer of exosome-derived mRNA and miRNAsimpacts CTL metabolism
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MRNA- and miRNAloaded exosomes are released from cancer cells into the tumor microenvironment

(A) and delivered to CTL®) leading to modulation of their metabolism and cytokine production

(©).
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