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11 Tol erance to food antigens

| mheal t hy @ meilwashymaulngel et an me satn tfi.ageedios

mai nt mmane tol erance,i satohe oinmmu naeb | sey sttoe md i
bet weeelnf &mred fnomut abebf handtdl e-chesekehbafhag
gastroi(nmadtgsatcitnals an i mportant barrier for
and maintain tolerance. It is the | argest
envimdanmevi th an intestinal mucosal surfac
Th@&ltrasenh contact with a | arge number of f
than 30 kilograms of food protekinndsngest e
bacteriiaf(€ommr nsEThe 0GbE) tract mai ARl'y cons

associated |lymphoid tissue (GALT) and | ynm

gener al I mmwree i Nu rtvheei |gluat . Epithelial Mi c
Peyer s Patches (PP) in the intestinal [ u
and transcytosi s, and may be required in

( Su zeutk,ial200 8 ; Jung, Hu g o tMeargdytnBpahr r recadig s 2 |
(MLNs) mainly contribute t o rmeuccoogsnailt ii oommuon
pat hogens, commensal b8chevtzaad®8pr Pabdisn

and Mowat, 2012)

Tol erance occurs when there i s sustained

foll owing exposure to microorganisms and



compl egtiohseraf regul atory cells to preve
Studies have shown that a | ow dose of ant
antisgperci fic regulatory cells such as regu
of antitgenns Tr ecsedll (aFnreiregdymaonr adned &ANRII R+ , 1 ¢
Dendritic cells (DCs), a Subset of DCs p
propri a, pl ay a maj or rol e i n i mmune t
i mmunoregul atory factors such &wandransfo
retinoic acid to promote forkhead box P3
(CoomihesaRPOOCX3CR1+ macrophages sample and
the | umen to CD103+ macrophages through =«
presentlant eml plkisnecr et i on t o mgiHmatdaisn i mn
et,ak011;etMaazkz20ilndi; €hj akbitéaj aiu, Freel and

2016)

12 Fooldl ar gy

Al 1l ergy i schdrediniseedd as nascgems&le wed | mmune
respandeaseci ated with many di seases such
(Yazdanbakhsh, Kremsner a n d. AlVlaenr ggiReenes, 200
Ssubstances that i nduce an I mmune reactio
har ml ess f or neoysridee ir mf or ie;em pdlueatl lsar afr hof sour c

dust , chemical s, m{ Kew h ead,0 0f8gto dDaalveh d pol |



Around the world, itd4d®soéspemptedatbkbasuf d
at | east ond Bianmsof MalSl. er £€yanoni ca, G. W

R.F. and Pawdrhkamunbh®kIr3)of cases related t

the estimation that 1 in 2 peopbterder s he
by hyeear (ZEAALI ,, Zhissf)fweipltlodbheti vity and i m
the well being of people.

The clinical syanp t wanrsy off r aathd mirHgriyecai trerniitnagt i
anaphyl a&bi,€ axsoh odcekfaipn ietsi vaa et hneir&®@h atbbhe f or
di agnosmaintyesuemstka® p,radkodaésergosorbent t
Enzylmenked i mmun¢&LS HrAlpe nott eapas arg ca fotaemr au s e
for quanti fyi(rsqldagBalahti)bedgeneral |l y acce
most ephetimet é&wd treats alwlaosdedgyt act with t

of fending materi al

Food allergy is defined as an adverse im
pr ot dngiess.t @ dids di gested i nto smal | pr ot e
gastr oi ntaensdt itrhaeln tarbaacotrelne e pbMshieli smaéc tciev e
t hadadme fowsdnpmkegaeune an allergic i mmune r
f ood yaSol neer go f the climeidc alt edi gomodofal | gEg
urticaria (hives), di arrhoea,ngihceesdena ght

of skin(Was ewmadmWat s.onT,he20slelvyieri ty and r ea



dependent among individual s, and sympt om:

exposur e (tBaw e&lsladrodle2n

The joint and synergistial ledédgepyrdms eo fc anud &
by bacteria and food proteins, i mit micl
pat hogen sntehr,aajPabhl When the body fails to n
bal ance, it owi | | eaccado toheanl ognmmuaf tels
har ml ess food amteidgeanse,d Jkwple radelnesgByi.vi t
di vided i nto 4 types, andl | Bme ti aftoeodd a
hypersensi tSendiytdiuzatoigo mns al seagprcocespon
i nducgeEs production wupon the first contact
body to react to these sub&iastéy, i hgkh
produced aFnoR!l bi edsptor andnbmaee haretsil gse n

specificatlhlegEbRIodmp h ekijnngatst cel |l s and ba:
(Gal |l i, Ts ai and &t | alporothGelfyf,ec2 @G 8 ;s t \Wagreg o
during subsequent exposures of the same a
and | ate phase. I n early phmsa, seheeandf
bi oactive substancesuftchomst hesé¢ aasnanidy atl ed
ki Bi nThoelssaet i ve substances cause telangiec
permeability, smoot h muscl e contraction
Degiwruad ati on of mast celtlhse an da shsa sco pshyinipst ocna

1 hyper sseuncsha magy h yshhaocctki, caaalh dhaonmai n(aMa kp,a i n

5



T. W, SaunderssSaMi Esetkk Jal 48 0ARARDrLI9)
The | ate phase is commonly taking place i
26 hours after( @altliig,ePniTlseappaoesskdygo s2 @Pp)hi | s

along with macrophages and other activa

infl ammation site, secreting chemokines
damage, and can cause swelli(Makand. W.mo o
Saunder s, M. E., Jett, 2014)

Natur al Killer T (NKT) cells are a subse

participate i n the Qreove | ochpik@metineyt dfrd ovde al
the acquired i mmune r s heiPZcrar@ sgpso nasret i g e
anldead to I mmunogl ohulwiin h® u(tl ¢cH)oTwmirl € cewtainc
activate var iaonuds tihmnsumhkldic edel Iciemntirdadi mopl e
innate and adapt( Nies hentmuanEe0 0 Oed pTesslie@sl ;

Mirett aRPQlydd)n ccucrrelp.otrhihtedid | dren with mil k al
NKTcel] | andghaadter Th2 response to milk sp
heal t hy( Tyonrnaetoddsk OFlulr)t heromdr eNdIThr ecogni z e
|l i pid antigens mpyeseht stioby m@BAJich @mlsist y co
-l i ke -pnebBgeahing molaoul gerxpr &aPEdstdi mg ce
Recent awbdokvnht hat a natur al i pid fract.i
essenti al adjuvant activity for sensitise

that NKT cells play a criti-alallenmrgile nespadr

6



( Mi reott tal2011i3s)eebt abl i saoaredic @dlhlast alre signi f

involved during @RocaelliemIdi9OBOe redyegpron s e
mechani sms behind the sensitisation phas:
Parti,owhlaarimakes an all ergen is not yet de
Prevalence in young
Allergy Prognosis

Cowbs mil

children, %

0.3- 3.5 (<0.5 in adults)

> 80% outgrown by 16 y

dr en

er (

.pean

Hends egg 0.5-8.0 (<0.5 in adults) > 80% outgrown by 16 y
Majority outgrowi 65% by
Wheat <1
12y
<0.2 (children) and <0.5
Fish Usually allergic for life
(adults)
<0.5 (children) and <2.5
Shellfish Usually allergic for life
(adults)
Peanut 0.06- 5.90 20% outgrown
Tree nut 0.2-14 10% outgrown
Plant food 0.1-4.3
TabllSaummary of prregvyalteon cien doifviad Geelayf edod adl | e
2014)
Curremtlinywpreasaéenchecabsee nablhve gthywed chil
and iinpamtismousleuasrcepti bl e to develop al
(Wal ker andM&nwnwgsoadpbDeeéy are i mpuclkbansd
mi | k, eggs, wheat, fish, s h e(l R ofaitas, ha, |
20Q7)These allergies affect indivAndual

o f



i I | usbtrreaatkidvoewn of pr ev ailad soanmay iTfadddi pr od
1. Thera strong impsebBiseomend stehte trlmdree of r
f ofrood adilthregymost iopeaonutsr-raantd dadidnert dhe

UK( tSi eefte,l al20Tlolg)et her t hecyomanmmoemesowf obed cau
anaphwanlfdeappngxi mately 1.5 % of the gene
( Gr uentd,yaP ®®2%)er al families of pratlkeins ar e

clinical t bpereodenicnel aed atfTa&bAddepi cted i n



Treenut Protein family Component Protein Homologue [Clinical

type relevance
Hazelnut Panrallergens Coral PR10 Homolog of Bet v 1: PFS
Cora?2 Profilin Homolog of Bet v 2: PFS
Cora8 LTP Systemic reactions in

children from
Mediterranean areas

Storage proteins Cora?9 11S Systemic reactions
globulin
Corall 7S globulin Systemic reactions
Coral4 2S albumin Systemic reactions
Cashew Storage proteins Anaol 7S globulin
Anao 2 11S
globulin
Anao 3 2Salbumin Systemic reactions
Pistachio Storage proteins Pisv1 2S albumin Homolog of Ana o 3;
systemic reactions
Pisv 2 11S Homolog of Ana o 2;
globulin systemic reactions
Pisv 3 7S globulin
Pisv 5 11S Homolog of Anao 1
globulin
Walnut Storage proteins Jugrl 2S albumin Systemic reactions
Jugr?2 7S globulin Systemic reactions
Jugr4 11S Systemic reactions
globulin
Panallergens Jugr3 LTP Systemic reactions in
Mediterranean individuals
Jugrb Profilin
Pecan Storage proteins Caril 2S albumin Homolog of Jug r 1
Cari2 7S globulin Systemic reactions
Cari4 11S Homolog of Jug r 4
globulin
Almond Storage proteins Prudu 6 11S
globulin
Panallergens Pru du 3 LTP
Prudu 4 Profilin
Pine nut Storage proteins Pinp 1 2S albumin Systemic reactions
Brazil nut Storage proteins Berel 2S albumin Systemic reactions
Bere 2 11S
globulin

* Systemic reactiong.g.,asthma, foodnduced pulmonarydemosiderosis, dermatitis herpetiformshpock,
uterine contractionsefc.

Tab2Alendi vi dual tréd@lmoac edtmpoéoneni29 15, We i nbe
Sicherer,t hz20r¥8)homol ogues and clinical rel ev

Despite the relative s eBrsazniaB e mduohnosl U nepttiiao



exckplbBas beencodemwoni tre@gWasnhhbhat herggnd Si
201Bye mainly to its extremely high conte
maj or protein allergen from Brazil nut,

attention i nAdnacegs drriotng.csaAlb x oRlecoc®Rmundqvi s
Larsson, B201&n) 1u sheadsmabdeedd pr ot ein in early
of plant s;tior &@g@e | yr @tl eininrs tprl aannst g evnai ccu ow oarr k
st udisesa target in early nutraist ioonnealo fs utphpe
first f ood andfeergreends ftroo nb edhneer &pilrasntt ctaos eo
systemic allergic reaction c¢auwsaesd abys of 00 (

repo(rBerddglaR007)

As menpri enetdhmelcshani sms t hat |l ead to the

all ergy (sensitizati on) are stildl el usi ve
events |l eading to el docuagidd edacfersy Rpnhadmy
ad Larssdm, r2Ckdn)d yweamg Ber os gk jpoasn model

group ahmhadavedarsehresd f or materials other tha
presented dur imhgaGaedne v sée/in dietnicza thiassn shown t
numbefr sprotein allergens possess a I|lipid

( Mi reat,taib 01 3e;t ,Jaapdpted h as b etehna tdeefslwer | dlelder g er
2S alfouonmnBr aziflorn utwdBesarn cem jieccet eddi d nnont e |
a stanotnighody 9u pgdgaisittaitrogc,omponents ot her th

mi ght 1influence the intrinsic sensitizat:i

1



from Brazil nuts were shown to be require
i nduction of (PeacmamwmnalAl d gEer and Ki mb e

Rundqgqvi stonan@2Ollerns R0D4AaB) i

13 Li i d

Li pids are major components of the human
functions and cel |i nsptormutca mutar et fef rdirhgdastgir oru.p C
that they are hydrophobioad gamnb taaardd ease Bttlsg t
t heormref transported through carrier protei
body. , Liwpbbdar ¢ ema&il st ai ned by tdheep dnidvienrg an
on hel as sfeat tayndaci d ecsamposint iaomwi de range o
di f f elrdmigl istoy, charge, shape and size thai
of cellular processes includingwbBighallin

coul d be beng¢gfBiuaidagle aarn dh &rarhfdwelr, 2015)

Di et ary nl ipmiratrdec urhaaacr onutri ents required

met abol i sm, which are primarily obtained
facilitate t heolabkloa psibrFabtyfatids are
essenti ®&lssamd imdn where essential fatty a

by the body andfneed 8i egh.®négk0&8) gedted a

absorbed i n t he i ntestine,arlei pcgarsriendt ely



chyl omicrons that consist of phospholipid

chol ersitehh oilnt eri or. These are found in th
transport chol esterol t o adi paojsoer tcilsassuseess
of |l ipoproteivesy-d€mwi o6 mi ¢MLpMLpr geaisnmd y(

Il i poprHD)eiinntser(medieamtse t iy o Wli Pla pld @dveen snist y(

|l i poprLolt}ei eaclf having varied | ipid compo:
deng¢iFeyngol d and O enhddeelypdelniddiOn@O )on t he t yr
and i nt akleavaemolendn shown to affdct t he
i nfl ammatbBmdredsst(aBredetes all.h%3s) s haotwhn t h

pol yunsaturated fats commoniliynfpammanbdr yn
properties in patients wherle) cyndbki mmsurs
necrosis factor as well as ((PalyimphMaziyt ien e
and Clvarez De. CStemdiuegolsave0o9dWown that p:
nn3 unsaturated fatty acid diet tend to he

i nfl ammat ¢ Pyt deids, saalslels? )

From a mol ecul ar perspective, the main re
the Sterol Regul atory EI ement Bredohg Pr
infl ammatory signals br(oweavy. 0o nNRiOblyli)n mint @ e
i mmune system, | ipid antigens are interna
and presented on theulssuChDadcaref MHKe cCBS$ s

mol ecul es that are expressed on the surfa

1



|l i pid antigens on the s(@rfdoang, i0dddaot
four human isoforms of CD1 molecules (CD1
on ARGs they awadd&m@aovnenadosowhailc ht raarfef i ¢
internalised i nto enddsygmaWoidfes@a®klD®&d)and
Lipid antigens presented via CD1 are reco

to the changes i n (exotwdascaPDUL#AAr environme

Lipid antigens abeosshstetarede $atumddielrc am t
certain c,i ramuddsimiagndctielgyger acti vation of th
They are te&par actagde giomn i-leispi dnsamang fseddi gn
dependtihnegr rogdi n and esymdihiBlgin syl ofansle Br ennei
Lipids cd@nhepbBger HBh2 response iwhetrlfee i m
Thl responisefliasmmat @aoti on agai nst par as
aut oi mmune conditions, and Th2 are relate

i nfl ammat oarnyd raél Dpeaebsyea P00 10)

It i's now Bpcdptbecdhdt hgt i a common char
me mber s lofprsoetveeirna f ami | i es that include al
of I mmunostimul atory or immunomodul atory

to the all er gleon cdidiviyesraafl prodstessiinhsede t loeém p
such as tfhaecipadgsaagengof an all ergen througt

alitmghei r degradati on withi.Alowl eheeg arsotlreoi nt



of l i pids as adjuvahteandomnhidp uloattehde ipmr od
hypot hesnilsy hhaesen desc.rihsedsfiabdfeeipni ¢aasaes

|l igands arBetdds ki lpe dstpegicn sf,i cndn pi d trans
Gl obul in, 2S al blfuhneisnes panod eliinpo ccaolnitmasi n hy
sites sf,oifatnldi gi ¢r opiommwndmadu ltahteiioch | ead t

Th2 respohbaepmea bl f0lnd%s)
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14 NKT <cell s

Natural( kKiTI)I ecrelTl' s are a uniglharlaymehocyd
by -ecxopr essi on off rswmurnfvaecna i naCdbi@&nrts coedd| |1 ss
(CD5Ti)ey were first bydeadhaatfiaeldl &84 ceamce d
et , all9dikpost characteristic fuactiwvated t
and prTdducaendytTohk2i nes i welfésperceeptbo Enga
boundhytdoophobi St mmueauTeselolfs NKI so resul

activationiotl|l déhdpg i NKclcsedlllss ,Bhacebbpbbage:

and convenitNKdineldragl o cod$ Icuurrent | mmsnol ogy
they bridge innate aBdcadtadpitrp f/peo tiemmniu ni emnsuy

modul at or yYNKT opelrlts eare conwiidderednge afn

di verse disease condit ialnlse rdguanterimeéa,c B ubd D i m

as wel |l a(sWui nmafnedc tKi &eg s i f2i0clalnt pr ogress has
t he mechanisms of origin, selection, di f f
However, some viewpoints are still contr o

From thepeirmatct o€ alwiodve,ntsavertahlerapeutic
functional NKT celilnclvhavehgleadmeesptd gglest ed

2013)

As s howanb4,ilent erogenei tysoDiNKa obpludsat e on

(Bendel acd %aywgdwaRO@7)n podp uNckeTailr@®en s



describmplypeclllGondet eaRIOMMPBENKIT ceall dc
known as invariant,caat brealCDKidl IreerstT i Cit &K
invari awhi cA@ RRsc o g rhie¢zyego UGpli @dct osy (b Cer ami d
Gal C8Gal Cer i sol ated Agelmst hma wmsrweatl ilaparrsg e
described | ipi dcedTytpievNakiTo r cfed fimeis N K Toef
remai ni nge NKiTavgaz |i lananda@Bs o peis dJ&as Cer

aranget hlindyrdr ophobi € Penlodltiecai2 @ols)t N&KITI s

recognize | ipid anbMHE ncsHapkeslkaneesedahy nGD1
mol ecuksesedkprn APCs. CD1 consists of a
gl ycol i pid-lainktei gceenlsl. pNoKpTul ati ons are muco

( MAI'T) <cel brse,l attheydmoCcDy@ibed ¥) c e CD8 +ddT cel | s
cell s. Mosti i&kfe pgeleldadteipddKsT s hare the same p

cel |l s.



Features ub - NKT cells NKT-like cells

Type | Type Il MAL1T T-CD4+ CD8+ T
TCR Diverse VU1 4J Diverse, VU19J Diverse Diverse  Vgl.1vd6.3
repertoire Vb8. some Vb8,
Vb7, have
Vus. 2
vugJdlL
Vb8
MHC- MHC | CD1d CD1d MR-1 MHC I MHC | Not
restriction or MHC determined
Il
Selecting TEC Double Double B cells or Double Double Not
cells positive positive DCs? positive positive  determined
TCR Peptide i Gb 3, Sulfatide, Hydrophilic Not Not Norn-
ligands antigens GalCer Lyso- antigens or determined determined peptidic
sulfatide lipids .
antigens
Positive Yes Yes Yes Yes Yes Yes No
selection
CD4 CD4+ CD4+or CD4+or Primarily CD4+ CD8+ No
CD8 or double double double
expression CD8+ negative  negative negative
Activated After Yes Yes Yes Yes Yes Yes
Phenotype antigen
exposure
SLAM- No Yes Yes No Yes Yes Yes
SAP
dependent
PLZF No Yes Yes Yes Yes Yes Yes
expression
U-GalCer No Yes No No No No No
reactivity

MR-1, major histocompatibility molecule relatdd MAIT, mucosalassociated invariant T; TEC, thymic
epithelial cells; SLAM, signaling lymphocytic activation molecule; SAP, Sl-A88ociated molecule;
iGb3, isoglobotrihexosylceramide; PLZF, promyelocytic zincding

TabdDa f f erences and similarities between con
NKT i ke(bad ]| sSant 6Angel.o and Nichols, 2010)

Type | NIKN KcleddlIrl®&s mor e abundanpr asnegtwel | (
NK1. 1 -FINK)R or CPI6A) (MoK es lteydpkeT lcel | s
exprepsesdimfiacUh U@ \Bi)n c otmboinn awei stthn lambed o f
bchai b8s. Z2b/Vor b2YMat seitdaa RO @dan type | NKT ¢
express aofnCBR OB &SMai redbl WParhcevi 1l i and Mod

199P¢pending on the CD4 and CD8tekpaessio



CD#Aand +&a38 wdlolubda e MmeEeREEDYi vieNK T Beeenldled ac,

Savage and Tewtéan ,aR2007),; Ma t

OCH

W

o™

34
AeY ¢ 5000CS ! {‘2"‘; -

CD1d

a-GalCer
o Howo

- e -

- - (s

g a-GalCer 4
co1id y

S x

. " Val4TCR

FigdAeti vati on diGail CKT @eld( Buisyg .ankd amgg and
Yu, 2017)

INKT cells are hence a type of specializeo
regultatiiggner ed by hy. dAso hofwingliragd| ewiu hgs

activation byUGantONddan siredplicchl yasproduce a
i mportyamtki ne T h)lnkE§aunddi hn2gid ( Hu n g, Huang and
2017)At t hei BKcheehlasieneg significant part in
regul ation of other i mmune cell s, i ke de
celFlisg2.r ei NKT cell s cafwola¢ eac tAIRGag ual dadtbepdp | i
CD40L. i NKT cytokine rel eased t and cCDh40/
sti mwanad mat ur at itoennt iswperchf l eas@isclgFN r esp

and4) Lsecreted by i NKT cells, cangsti mul at



anti baendd tleemdor y r e<2p @nmoaa.c eddd kbleys itlNeKard

Treg cell sTlhpireol pfecassomodul atteponhbe bod
order to enhance t hteumedrfiegrdsaemgfrseismmwmi toy,
rejection from transplan{Béendel aod Sawnage

Teyton, 20e0t7,;abPMal8)uda

IFNy .
IENy PR . IFNy
cD1d
. TCR
A\ [

Cytolysis
/ D40 : CDAOL

IL-4

ﬂ Antibody production
—>
Memory responses

o \ IL-2 Contact-dependent
iNKT-induced inhibition of iNKT proliferation,
DC maturation, cytokine secretion, cytotoxicity
cross presentation

(s e
iw Proliferation
Ag-specific

responses

Fi ga@r KT regul ation of NK,(JDnwel IKeymdanB andall
Fowke,. 2012)

Il n contrast to both conventional T I ' ympho
recodridze phnobiigcens rat &rrahdn paki3it Zdesnc
Mor eover, by promoting the secré&eiyon of
reguwlreyp IAess previ ously demonstrated by our ¢
group of celkrecogudbtliviepgi dnnohe during the

( Mi reatt,tai013)



15 Tcel l receptor

T hfee at unruensd nocfe | | TrCaRroanptisatrx uwetrier ks $ cr i bed
byHa s keitngaHla.s&ti nall 9ThFE)r eamfdreegat sntuunitbaesrs o f

been deddihciast Pédi smoifld . TCR engagteidwhatsicobre ke n

deshedni Carttr(edlalnt rel |l , 1996)
antigen-

]—I—\— binding site —|—|—\
achain B chain ychain & chain
A [ A

variable
B region (V) -1 @
B —_/ — :
= constant |
region (C)
— ss — o o — s8 —
transmembrane
region
apf TCR v6 TCR

Fi g8Tlke strakphaatheerdfd gamma)Tdeledt & (eceptors
(TCR

Th®e cel | onr etcheep tNOKIrT ogeh ls@iso p he b spcr ensoel netceud e
by €be receptor tomi st hree AdPdCmagieiront t deal | ul
cascade, causi ng JATICRsr alreasha ghfl yc ydti ovleir rsee:
(Fi g8yrceonsi sting ofUaanfic b milibBGRYidaga nd f

chaighTsCR() Each schdaivn ded i mteag,jianpwoatiaabl| & of



anti gen ,yaeado gnictoinsrt dmiEead@)h adionchamai ns ar e
encoded bynd (MR&XNpgerxtawmedl yoi nainndg T(RIGJ TRA.
gene segmebtangic whiem edsdomai ns ar&anaeéencoded
T RD)V, di ver siatnyd (NR,DDAMRMB BH d( TTREEThees .V

domain compri ses -dteit reaemi ;ma mpl amen toanrsy ( CDR s
of theah@CR1, CDORCDR3 | oops are | ocated in

Th@DR3 | oop ceaesgliexefShé#lyhvgh and.Kronenber

As shdowm4ihe/r egi on UafgiiCaRs encadrudmibegr
oVandenes T CWhndceh sameenc o d\e,d b gaenndwsd i ng

T cell devel opmentc,eltl heaeleleaggaindrthaamencode
rearranged.V Rogd niko tshe g noecnit,s ,Dgeemd ame gardeditt i
forbahdchai naeeombined to forUfbgdfi€Rfi nal r
DNA sequence. This process also involves
at thheJD/VarnldoWai nfFsol t oawnsegr i pti ®bnet weheen s e q
the recdqmMh)iJnedcgVons and the generencodin
removed by splicing. The CDR3 is encoded
CDR1 and CDRe2ncloodoepds wairtehi n tDue i g@®X MI i ne \
recombi nat i oal,| eolnee ofanelaoath gene segment i
ot herm aof docti onalRowatrtiicabbrleZe)r egr nagate ¢
l ines (Jurkat Lucia, Jurkat Dwdluadigend Jur |

humanUmECRul | cell lines.



VX70-80 IX61 C

Germline DNA

Rearranged TCR oy transcript

D-J Joining

V-DJ Joining Spliced TCR a/y mRNA

VX52 D1 J C1 D2 J 2

Germline DNA

D-J Joining

V-DJ Joining Rearranged TCR p/3 transcript

C-VDJ Joining Spliced TCR B/8 mRNA

FigdT€@R V(D)J regi aAR)s Alexamba machbdbiconi CRs .
B) Beta amaofeldRs .

16 Dendritic cell s

Dendritic cel ldses(ch@p etdheer el yfmprhstndckces of

American schol a¢StSeienmaanand DCB8AR,r el XhdD)w
farhdendritic protrusions oat itdhAes cietld meeinm
function is antigen presentation, it is t

i n the | mmuhneagmsd spireams ¢ g enrds t o isnt ivmwloat e

Besihdast and brain, D Css naarl el wniudreell ayrosdsisnt r
ti ssues aihdtloe gaonsbmi sboidycl udes the sple
thymus and other | Yymmmpboodsosgghsasandi npn
| i ee(rScanedelalkld0 0ORhe proportion of DCs in h

accounts for |l ess tlh&asktddaodbBnbh)onucl ear

2



DCs are mainly derived from bone marrow
thdewel opment al stage,o DGspecsan ibmemadtiuvried eadr
DCs. Di fferent devel opment al stages dete

phenotypeShertib@2008hder nor mal condi ti ons

cells in the body extestei DCanovemakpresst
receptor s, compl ement se¢ ¢ enputl at e, d maecreep lo
have | ow or netexnurdadoirgn mofl ecawl es such

adhesi on(@Goheenkseand Lipdky,R020lg2adEli ¢t iom
i mmature DCs are | ess able to stimulate 1
effective in antigen uptake andnpdesessin
and the spleen via the sbyrautatong emgrky
chemokine receptors on their surface. Af"
antigen, antigens are presented to T |y
proliferative abi( CdsRoallfrl2agh,eazlTO 1Mo hocyt e
mol ecul es ar e ratguhrley DeCksp,r ewshsitecdigpadop tnidd e ,0 t |
thereby providing the first -1s/i@h8&d,s B7or

2/ CD86 and( EDftO,,al2200c8)i mul ati ng mol ecul es
mol ecul es slucphr oavsi dleCAMe second signal fo
where mature DE€scgeokenled vigbrl ecGacl.mei r o

et,ak018DpP83 and CD25mawuk fakce mat dhaaslt ecn o f
besmown that mature DCs can effectively

i mmune response, while the antigen uptake
2



use t he-me mtbiowme d characteri stnitas i ohor
i mmunomodul ati on arDLCsi mmeenost y mMAPEt it boat &

unsensiti ze(ldM¢nnazi,ve2 0Tl Oc)el | s

APCpl ay an i mmunonedut|easgboacdpmy 0o Ihngest , pr o
antigens, apnr do cpar et Batneam B théey Mp h cRooysteensb er g,
200BPCsan be ditwiod-gsduobi mg ;0 pAPoSfaensds-i noonna |
professs®naflf e AP€oxpl es-e mMMH&Ecul es, syner gi
sti mul atnmo Is e gumladéesrxgtor a ¢ e | luylt aark ea mtnidg epir oc e s
actaCh#iT cel | sepamnadamtdiuce iCmarhd rse bred somagn sne
this group 1 ncl uwthec r@sh,agmecred rewaloBairelei &b,
Langer hansNocperlolfse s(sLi@ynea |l c AIPICs with speci al
t hat do notl heoxl peroeusl s tsMiH@Q | at or y sjbgutal i ng
can be induced to expresosntdhéesenmpl esplke
dura ngusitmfilneendmat or v erecHmeEsn ssd .e ofhoandie h i v |

cells, epithelTaédl lcell s and activated

Lipid antigens are presentedilkkye prot et ins
named H@Dhlhns e x@DIle spsr Whoeatri@ed® J, a CD1b, CD1lc an
CD1d. -dablea trafficked to the cell sur f ac:¢
anti gemesl It or ETn e p h otsveAtCu ccye,] | Tlh pameds3 Mut z

were used i n cerxmerr idnemitwsed tfhreomh mouse and



DCs. -1Tkmpl |l s express CDlaon 6BLbface, CWhe¢ ct
can bind with and pr es(ekhas iamrtergke nW, tBoa uanrcrt
Maj dic .O,HUMMHB )klel t s express CDlagn CD1lc al
t hsiur f(Maester sai200 2; Larsson, Lindstedt a

Yuan, Song and Jiang, 2012)

DCs initiate an i mmune response in two as
antigen to the TCR, whdacacthi wa®@ivhe ect e i lyal
DCs with i mmunomodul atory effects can i nda
antigens, |l eading to i mmune tolerance. DC
i mmune activation and tol ema@aalctehe aasied cthi P |

(MboregueaR014)

17 Signalling cascade

Signal transduction pathways are a serie

triggered as a result of sc,eldndacarie adri wmi

gene expression. AcstisvtatmudnmatdfonT amalilnd yr e
and TCR. Although there is still debate t
signal transductions at t he estainmeultatmeon sa

TCR and CD28 enhtamememu nteh e(efAscpuatinos eaofd Mi ¢ h e

200 3; Cheng, Mont ecal vo and Kane, 2011)



T cell recragpdioat edTCRi)gnal ling i s- direct
i nfl ammatory respons?ds @pmuwhteerien cka lbncaessuem G o nf
upregul ated, and mTORr @arStittetiotny, 1i2s0 O6uUcpeplrless
nucl ear factor o-ATamwrrdui cvliaetaerd fTa cctall)l skrag@NoFa B
t wot he tmapeasctofsatgin@am | i ng cascade, and thi
on the egdmae Ot her sensiti zerhamybwdh ade | C
acet gtPaMAd Concanavalin A cahomacs$tamulcatico
bypassing TCRs. Therefore, Cal ci um si gl
intracellular activities suchsaad i diaftfiernen
of transarsi.ptWidmifnradthe cell nucl eus, gene
i s dependent on mediators that target sp

(Rahman and MacNee, 1998)

NFATi atranscriptiimont farclty ri nvhaltved i n i mmu
also has a role in controlling angiogenes
The calNHAMewrnigmal |l ing pathway is calcium

entry of cal ci uir dloamsve he'@uagGrandlhe( CRAAC) i
the cell, cal modulin upregul ates the pho:
NFAT protein, |l eading A gbeeretpasstropeéedort
of itnhteer | ee2pi om@bDe¢lf met sah997; M¢ll er and R
The cascade | eads t o gATet rtamsncsrcirpgtpitdm nf,ac

to bithe2plrbtomoter, causi2ng t he release of |



Il nfl ammaregonred to reduce or el iminate h
Therefore, when the body is in a chronic

atherosclerosi sB pdt twayygteas sr ¢-dBeaisNeF acyt ol
transcripti oegulaactteod hiyhadelils mar ker CDh28
component-iof |l amemapdby €& sacka0ddOeb hi s si gnal |

pat hway is primarily driven byprdotaeiyn gl vy
ki na®P&KXC During high |l evels of intracellu
ki nlak eKi @ &¥e whi ch then phoasBpaBbr gl at psotep

associ atedoBwiprloteha, NWhi ch eventually i nc

(Lawrenchl,t ROd®H) g@al | i ng i-sBtrheequigi @d ahdr
mechaniistmsv oh&retn t hi s pathway and its ro
regulaatei et i | | (pfaar lay 0deaf)i ned

Transcription withisthdédeproduantgi ornega ma «
cytoliucdéds as t umo uli(T M cArt o shiisg hf accatlocri um | ev
rel eases pb5MRedG5 whndac hp=bG/ec transeBi pti on
gene, all owi ng ti rnaf nl sacmmmiapt toiroyn  aonfd  porroo | i f

(Oeckinghaus and Ghosh, 2009)
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al . 19889¢ncanavalin A, a known TCR/ CD3 com
primarily via the compdnvdmto, aR QFOibgeu rTeCR/ CLC

6).

Lymphocytes produce some cytokines which
di fferentGeatrahly, cytokines ar«€elplroduce
t ranscfractiohren expr es sd elnl otf r dtrangsd,Fddropxt i o n

transcriptiofmbdgtrcdroamrcsTiBXgspTecddlilc transcr

fact GAT-8B)i Eonsi der ed t oalblee rignyi asitttusidngt ainn

i mportant Th1l cell transcription factor.
of Th1l( Szedltlos al2.00 GBTAp!| ays an i mportant
di fferentiation of Th2 cell s. Iwhiicsch a spe

can pt ddeoftfeer ent i afti dimeod@i Threatlated or

Th c(ePlalis aR0O08)



Concanavalin A

lonomycin l
TCR
PMA
.| Ca*/caimodulin-
dependent signalling v
pathways PKC

/ NF-AT/NF-xB H Lucia

FigéMel ti ple regul dFATO/NN6B ogatulmwayyns tihye T cel
stimul ator s

1.8 Lumi nescence

A reporter gene assay is a highly sensitd.i

the detection of sucgedgsefdulr etgn @ams crlitp tmaoil

bi omarker that i s activated upon a chemic
guantifiable result. Although i mmunol ogi c
reporter gene assay is a irtapcadulmetmeas wife

outcome directly from its source upon sti
usually derived fraomxifdateiftve esedditaitorc ad fal
l uci ferin, to (pNaokdautcsea PoOxOy6l; u cLiofnearkiinn a , Mo d ¢
Ugarova, ThGIs5)reaction emitsiml itgphrv,0adt wav

whi amec r @ebdmbpometer. Measuring luciferas

3



compl et el y mawveelr asseec eegxtpe tkesieusgdermaer i n e

n owoxenografts iim WtiotsrstuecrisdfaeapHuseosse da ncde | |

n theMLuecifarase dsusthy < Qripxiedo tcer

fused t

pl ank

and crustaceans expressin(gl nlvia miorGesang e n2clel 2

Lucia luciferase has been engigeatedlLuUcr a

luci ferase can devhealno pt hae sotregla nugh resyied neaslie in e re

mi

nute amount of | umi nescence

c

an

be det €

uci ferase repokit@f(rlensvs avyo Gesn ,s RdwWm bi)n

n
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and promoters, it wndltkcaupeodeanti ex pofe stk
which can be measapt ad eatr e 48 0.nglhhsepreecfhogroeme t
i s particularly effective i n measuring
transcription or knockout gelnesi gnaanld i mg:

pat hways.

19 Next Generation sequencing (NGS)

When addressing the sequencing industry d
t hree major breakthroughs -gen ereaqtuiemrci S1tagn ¢
sequencing tech®aonpagry disd eboaxsyerda hoenon met h o
carry out DNA sequenecagemmérecifalrisze d eigm ¢
shortly followed by the Human Genome Pr
mi |l estones. The assembly of thdet Hamghoer
al most a decade to compl etther.o Sg mMprwet ,Saegrear
and time consuming, ambitious projects su
i n Ilsxrage sequencing projects i(mMHealtvhiemg g

and Chain, 2016)

Twent yf oylelaocovei ng t hgemed ®taisen osedduensdci ng, a
pl ace in sequencing technology. Starting

l 1l umi nads Solexa and Life -geokbnaloghnebhdg!



throughput | aef§oemci 5@ cp ntdh rgpeungehrpautti osne ghuiegn
involves sequencing by synthesis (SBS) t

fluorteasaggegend nucl eoti deksapdanur PE@Raobugstrams |

sequencing informatiaonselgnenc@ari s omidt
sequencing provides higher throughput, e
for researcher s. However, -ggamerrat-iiom shh ar

t hroughput sequencing technolieqytidie iamd:i

medi ci nal genonfiBcu eprrnoaj nesc ta nrde sdeeanr cChu nnen,

Il n 2011, PacBi o | aunchedt Pme®duodm®RdBraskngl e
the begi nmiemgeraft i Tomi rSd ngl e Mol ecul e Real
PacBi o RS singliememaclega®elne itrhgaohlasplopomrdcuct e
technol ogy. Signal detection i-saq@géedeved
phosipuhcd eoti des | wghh toeagdlemaleogy during S
converti nsge gsui eyyed logy mad i on. | ts main advant
resodOkb n | @mgnmilriecchompsar ati vel y I(admger t ha

et ,ak018)

In 201@xf orde NBemolpmol ogy (ONT) | aunched si
sequencers Minl ON. Nanopore technology 1is
currents from passimnapogongl eopuvkymer sot hu

information. T hilso ntgeecrh nriegaudes pcr(odbupuaanee=sd, t o



Akeson and Branton, 2016)

Nanogosequencing technaegleongeyr,a tailosno skengouwenn cai
recentwiydeleyenaccepted and its usTehiesxtende
technique reliessionugdé&ek atoge DRNNAAmMibpbeerv ef
through popestibnyngeuddde f | ow of di fferent
casskeanges in electrical current, which a
pol ymerase chain reaction (PCR) B® not r ¢
probl ems with DNArm@mdliyomeraase edand nat ed.
theoretically able to pass through the N
constantly separated, and currently Nanor

150 Magti, aRO1Bhis technology has wundergon

single DNA nucleotide flow through, preci
enzyme onaN@mepiogse,control of single nucl
Theli nl ON Nanopore sequencer from ONT is &

t hags nrbeeven wi de(Fy g8lce€EpéeMi nl ON Nanopore s
core consNanaoscshglp@mM@asnyi zed into 512 chann
are controlled by specialized electronic
di fferent frequencysiagualalammpdg t hbdeei nohazmug
captured during timagl mowd mamtd ONAt e RNA

Nan o p(olrue, Gi ordano .andheNimrgi,nc2 ®1@&) behin



sequencing itd otnhefadmi niosnitircacurrent whil e
through asinazend medlee (nanopore), and the
fluctuations in current measured from pa:

ot her sequencing tegsnti gqgalesol gy odde Namotp

being cleaved into fragments or PCR ampl.
handheld device, it enables | ong and quic
t his model could directl yramesadi BNAmMasdt
sequenced in full l engt h. Oxford Nanopor
sequencing platforms in the following way
of mi croorgani-smmegedetmesti areafor i mmedi ¢
poakil ity f ofrd aitonnavPeliAt)hcper esent, there 1is

a portable se@bdreceoem dédwi acnaar&kwdi. |l



MinION

DNA double
DNA base — Pl helix
e “y

Unwinding enzyme

Fi g8Principles of Nahioypeonmet.sSRNAeh&iIspl it i nt
single strand2sDNAsisnigigHeel isctcarsaended nucl eot i de
Nanopore protein, whaeprteuraens anduacpl.tedéd. ¢ ddreo tteoi nb ¢
DNA nucl escaidiestciamste change in ionic curren
Nanopor ed pdaoppteom.protein detects 5 bi.fferen
Sequence informationli agnodletl si mendl wd igrog i g rhans
to the c¢han(gkiss @ms tcevirm,en2017)
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Lipids -peempd iden |i gandbi@®@mobéead| ¢ tMHCact
unconventional TUGa@ Has Deden gd lyaNedTi tpo dst i
celalfdidr bheaesn presemtybECNKTa CdBlhdsassa of
unconveqtd, 0o hadodydr ommdbige st i @dee NKT

cekkesrete cyt2okines such 1L

As briefly outlined above our previous
hydr ophodbsi pcrok s ganed vicanCPhtit@enalonT cel |l
criltircoal e in the development of the aller
wor k iIs twodfutin l[iieehsitqued rtamsgemed gt e r ans
stable hustamssedd tthemeabil ity of natur al
sowegs to act as | i ganamvemtitdralacT i ovaltli 0.n
high throughput system should be stabl e,

aarepl acement for.Thei mpeciekperimeaf ssuch

estsaltbdd with a view to identifying | ipids
drivers of all ergic s eanssiot iesnaatbiloen .o tShuecrh nte
interest, e.g. selected surfactants, to b
anpotentially provide a screening assay

interesting materials with a reduced ri sk

I n order t @iawxshiaenwe otbljesd,i ves wer e

1. Tod eveiln ptietcrhan i wausetsa btlee humamn gendér dtiene
3



transientl y ftorrantsife cd £se scsemd rst of nat u

l igands in theomwcdntviadnaln ©fc aloins ;

2. To dent i-Fiyndiinpg dNKT cel |l s frsoamiapgi mary
singleteml|l andiy®NitSt he aim of Il sol ating

l i pichdi ng TCR activation

3. Teexpressspelciipsgsida F CRrogat e sdianbloer dhewrman

to facilitate construction of a cel | S



Chapter3Devel opi ngaasedepo

assay fthamdliinpmgi di CRs



31 I ntroducti on

Il n previous studies our group has shown t
the sensitizati ¢ephmaa, WAL boBenr Tmel Ki mt
requirement for natur al l i pids from nuts
all ergenicity of Ber e 1 waelfludtimers dlema
from nut all ergic patidnttoes Bwerr/el isphiodvnC tion p.
dependentll 8nadn€DPl Bnock out experiments f
Kil Il &KTEI I s i n( MihreatrtaiB P bARIsteoget her, t hes
suggest ctehpalta yNKal cr i ti c al role in the Bra

susceptible individual s.

I n orderi nt osiydsatte mant o characteri sa&nd he di a
hu man ,AKT el ilaibaimed csetlabl e syst apn eatbh cer a oo fr €
hydrophobi @ando sipg@Gdutn dlse Uin op t,@m@ena@l WKT
cel | | ®heav.alrderadfl er £ehi,s heh anatted eaviem oips a
surrogate reHeoetar mawmmbk manwaex pcroenssstirounc tvee
cont asyntnlggsrmeddi ns o MJ ARTIRRAWVR 0/ T)RBV 25
whicht i adwel li pidlsba®@rra)bedt t ansfected a ra
mammal i an( Xwerlkat i nlesi @ oamd skurvkatachuala)t i o

bi ndBontgh Jur kat Lucia aimdRJuwunrelgatt i dwea l cel |



Il n t his ccomanpetaecramtlhaebi | ity of some reporter
Luci a Gelnwerri v oex pThoasa celal stiabée aabnegirmat.i
induci bfl er mesysgoir t erdrciovneBiNAluys peci fiTthesequenc
Jurlkwmdi aBBTeNFc olduecs et hat is highdiyvercbyet am
| SG54 mini mal promoter-ATucemns ems $3$ xt camps @
responsdg |l ealve vean@enh)er cel | l i nkurdkastc rb beald
| RfFE nt erferon JeaergdFeBcd edryys t feancGHd )n.vi Vloe Dual
system IcCRfmtadtnisvati on sequences fused to
phosphat ased GBEAP) vati on sequences fused
(I'nvi vioeGeenl)s of Luceilaasmdasufabbaeei are¢ he cCe
supernatant whkocHspagi fQUANIUddI sehscitieea

detection reagent

32 Materials and met hods

321 Bl ood

Bl ood was oobntea iatvéodh ywfarnodne o bt ai mkBel otbrarndu g h

under the ethical medi c al |l icence BS25062

322 Cel l s and Reagents

Jurkat Luci a-AGledrdegp o(rituemanl MFEI | s) and Jur k

4



| REEAP NaFBbdL uceporter T cells) weéelthéd bought
(human monocyte/ maag ophraglased I-811 omlehATCC.
l ine (human DC cel |l l i ne) and RB®BBWe lcle! | I
Park Memor(R®NLEAHt jodldih@a mum Ess@EN al Medi
sodi um ,h¥t uv & a afdentea | b o(F B)Bvee pseierrcunma s ed f r om
Gbc o . Zeocin andpulblcdfatseermii dher wer €i sher S
Fuglh® Transfection Reagersbdivam ppughat &r a
L-Gl ut amine were pWMucliga®@ead-hfarcogr pGiabgceo .col or
sti mul ac@GegSFwas bought from SCgmawasnd hu
purchased fromMREPRONT®GBONW.ci n,, PEohciahhval.
Strept(PeaStchmpdr oxyet hyl piper(HEPEBet hanes
Mercaptoethanol @mud cHias¢edp QT iBd rgena

was bought from | nviMdo @ea n2. |HLhleS ASERteoasdcyi e n ¢
Go"™Ki t"Yeher ati on) wasSdbioemntii ibmesmr Edsbar
peroxidase (HRP) i's used for ctndnreatt hen
bi otinyl at®edt raanme tbhoydl MBesshisdisméeé upl e substr
yield a col orMometerhi acm#ileuasctteironof 3di ff er en
Fl uorescein CiDsgolt)hQ moyhaa@@Bta&RPhycoer yt hrin
(CD5BEmMousehwam&i®d Phycoe-ChbhCon¢ aPC)se

and mothsuem¥aR £ Eant i weorleyom Beckman Coul ter.



323 Pl asmi ds

The pMITARANA O/ T)PB\AXGNI g9 was deisn gowdrd | ab

synthetic expression DNA plasmid (pMJA21¢C
TCR receptors haye bgamtvs yomtelganipsned he back
of t healmamm expressi on pl asmid pcDNA3. 1(
(TRAV1O0/ TRBVASY i ven by the bidirectional C)
pBCMV1 (Clontech) anfdgl|fodbainnk eadn do yb G+H e( broavbibn
Hor mone) pol yadenyl ation seqgquences at t h
sequences respectively. The complete TCR
UGal Cer responsi ve TRBV25 (cl one BM2a.t,
TRAV1IO0Oone J3N.5T, GenBank: DQ341448. 1) C
without (Bniteg 9grad2.00 )MJ AT2RLAAV 10/ T)RB¥RBKi e s

sel ectabl e mar k eEssc hfeorri afknmdpai Géidl 8lii (nGefnoert i c i

mammal i an cel | s.



primer 301
Rabbit terminator
Pr|mer 298

. Primer 297

r /\

\ primer 312
Nnmer 311

TRBV25
pPMJA219 CompleteTRABV pcDNA3 1V5+CMVprc &se uenced)

A er 296
8065 bp
~ CMV-Promoter

& > ¥
; / primer 300
NeoR . Primer 299
//\ \(

primer 303 \\\ TRAV10
SV40 promoter \ primer 309
primer 310
Primer 295
MJA295
primer 302

BGH polyadenyation site

Fi g9fPleasmid map of pMIJIA219 contains TCR TRA
(GenBank 4Mi67 8 2

324 Cel | cul ture
Jur kat Luci a cell s and Jur kat Dual cel
manufacturero6s instructions (IlnvivoGen).

1640% BB andyg/A®mi0 Zeocin. The media was cha
byswitching between the media with Zeocin
grown in RBMBS,164000mll0Zelydimti, Bl1&sth ci di n a
Pe&8trep. The media was changed every thr
medi a with ainnt,i bBloas tciSd if(t&ierp cand t3ye mahout .

human DC | ine, was DcSuMtnusrterdd taeci cooorsdd intgi @ roi r

4



medi a f3wregMaowas provided byh®687568FI1 ckl h
(cul tur eal diens cmelldibeddZ )b ywwas produced by allo
reach a confluency90O@f%apaopmaxti man ed ¢ p I8N i%s
fresh medhaur Afheub2¥di on, the media was ¢
at20ACThis condi tsededwmddd @l MBsaa.s eMultsz wer e
cul t utMEM i 20 FBS% Q@dnedimeidoma and 5 ng/ ml hul

CSF.

325 Acti vatcieolnl bsyt iTmul ator s

Il n thislIChapperimants were Bepetaiped n tr i g
96vel bumat t pmatdes were used to activate TC
(Jurkat Lucia wandellUr ksati mDuak prs (1 onomy
Concanaval Wa®dmwpre added i nQeaocfh sweelcli fiinc 1
medi um. For eacthheeffinalaccomdeée mtgr atoi on of
vol ume of lTonomycin, aPsMAXx each dwiCtomtmllv arhea i
t ot al oollumeand the mixture addefdi nianlt o t h
vol ume G f. 2TOhOe cell s wednme® my aiicu,b atPMB  w|int
Concanaivm|l-wed BAulnadt t pimatde for 24%®Q.in 37AC
After 24 0hosuuper natdlant of each welell lwer e

acti valtuinoimebsycense (satdi2etBdd SIAuci f er ase)



Foreamuring Luminescweealcle, plamt edpw dssa Impd eed .9 6;
andO50QUAINMTd sol ution were pipetted into v
measurad uvmi fdmener Bi osystems). After me
anal ysed on deexvciealt.i ot ammadsarudsed t o cal cul a
bet ween the means whicahndareisspd esendetde ami
PvalReOi@B®dnsidered st atd@liGcsoalsli dieghelgyni f i c

statisticahEgyY0oDispmisfiedxeare&mealty sti cally sig

| 2 was measemtidal |y as descr i bredmabny t he
Rea-8¢gGo! KiBB8welnl ELI SA plate. The ELI SA pl
a 1x coating anti bgh#8 Ad.d 2T me umbladteed voase r
ti mes with PBS co20at me nge 0t OdbaWwwo (Twaeh bul
the plate wa$fl bl ckkleadc kwiindr BWf fer for 1 h
The plate was aspiratedufdred . washtee ;s taqaian
made from the supplied |yoplilsamupl s aannd
standard samples were pipetted almhdeni,ncuba
3 1x detection antibody &abedatddedli hbor
room temperature, the plate was washed ai
was washe@ algxaiARP d3Mms pipetted into the \
for 30 min at room temperatu@e.TMBhewapsl at e
added into each well at , r 630@n t2e s8\WeH at ur e

(stop solution) was added to each well

4



using the plate reading spederadmeadtexrc.el| Af t
for antadrycsdarsd cSurve was used as the compar
Standard deviation was wused to calcul ate
whi ch are pr eskRnvtaeldu eassi genrdrfocra theacresb.y evel as
TtePkO.iGBHDnsi dered st at«plioscoan sliydiegireddyi f i c:

statisticangO0Dispmisfiedeeare®lnalty stically sig

326 Tr ans fasmdtciadrn ur e

96vel bumat t pinates wrorei tusrediolt®®stei m&pressi o
TCRs i nAdTumkdcieddishPwer e added i ndeaxfth wel |
specific kEweddamewdeas umar med at bebomet empaga
The volume of RP MI medi a usedpMJaA2i1le9s dep

(TRAV1O0/ T)RPBWX5mi dwaswmmbamed with Fugene r ea

~

5 . First, RP MI medi a was added G n each
Fugene, iaxntdurtehewans i nAbbat &éypd says mb d miwm s
pi petted i-RugendemiRPtMUr e and Afnceub atthread f

i ncubati on, the transfect-wehb wraodt taodmkedd t O

pl ate and inpxxubdait@d at 37AC

The nexXtdAPE h-por Muit®&®@ of cell culture n

added in eacl wéy/In0 UGemiCk 20 were pipette:



wel | ARCasnhd i ncubated The dohoentrati 8dAGt
i n-caud ture experi mbgnXhsaovwvasiToWangmit aédv ol ume
APC anvdvati pb@ed Afoter 4 holured icetUlsatdindn,
were pipewelbubaitttop hde6td e wi t h t he transfect
each well containing the | inpiTd cled a dse ds hAoPuC
haved20sOuspensi onwe nb uboadtalp.maltlhee Wla6s i ncub ¢

for 24 holur%,.@® 37AC

Af t er 24Qh osuurpse r nla2tOa rf tr owre reem oduo \Wiednditneeds c e n's

and2mdasured as described above.

327 Il sol ation of primary NKT cell s

Peripher al Bl ood Mononucl ear Celdmse ( PBMCs
healvioohynt eer on2Hinmlt oopfa gouleo.odl Ower e di |l ut e«
A vol bmenlofhi st opaque per 15 maddédoan RP MI
centrifuged8OfQrgtze mPBMC alt @ty wteleai osremmeudn a n d
Hi st opaque interface was coll ected using
and centriful@@ ®PBMCEé&Bwmipenmed i n RPMI 16
FBS aOn.diDi%met hy | DIVMSICGi ma i tdet 4 | number was ¢ca

a hemocytometer.



328 FIl ow cytometric analysis

Cells in each well flvepeehatveated caltlo =
(FAQBubes, 2 ml phfospPhbBbAtcEab@B®lemhedi ning 30
bovine serBuUSfaadP@®iodi um Azi de) was added
for 5 3MiQn gatper nat ant s Swdnltei dabyaaktded and
hum&W® PEmousehwaman-FCOZT, mehuusnea na MO 5 & r

mouse-hwmman -EOH9was aacdcdoerddi ng t o t he ma n
instraodi bnsubated at 4AC for 30 min in t

was addetdu Hed etalteh celflos &ES8midmidgdauperdnat ant

=
™

eamddasmtd pteh ¢-seus preen0d.e5&2 m¥n f or mahadlenyide .
that did not require subsequent expansion

in a final step using formaldehyde, where

(@]
c

turing,talilhiagt wahedtcassamddtbetfwnah Fi
step wasAnamwwseesdri ed out on the FC500 at
Facility (University eonfelmNo tFtAiCr5g hmaame)h.i nlef, t

resuddtiaargppvoc ®sksadlds p &t war e f or plots and st



33 Resuwlntds di scussi on

331 Devel op a reporter based assay-for hun

binding T cell -ABcampd8g9NBE (TCRs) (NF
As described i o ftthhes jcrhbhaepa dewatiilarbi | ity C
commercially available reporter wasl | [ i n

expl.ohkuwr-lkwadi a-&TeNnFc oLduecs e r a sder itvheant biys an | S
mi ni mal promoter f useAT twonsiexmscuepigadsanagf
responseluerlkecateRBN&aBl ceyydtem (Il nvilvREen) co

and-aBliFnduci bl e reporter constructs

l mn nitial expl oratory eexdetimantomo(hucie
secretion) whoenmo myrncd uinc e dPdvbAyp aavhal i@ wha n
T cell s are ki#ownndt ootrhewrheeaosyeti midiucest by t
c hemi(cCalmsertom R A5 )s hdwng Lipae mi x tPMAe amfd
| ononsyeceinmgo rtko better than PMA and Concanayv
Lucia cell s. PMA and |l onomycin have previ

ef f(eGht et aall989)



Luminescence to the effect of activators for Jurkat Lucia and Jurkat Dual cells ELISA to the effect of activations for Jukat Lucia and Jurkat Dual cells
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Jur kat Dailad w icgen ilsfsi( P&mthloyg h e r l umh@escence
stimul ated withn PcMAmpaanrde dl otnhoqFnG/gci@®p nav al i n
Contrastingly,e&bbhfAthes Clong abh@ivikgrmhi n A ha
significantncfPaB®eOO@®byhearbs complaMAe da ntdo
| ononyicgm@)e Tshuigsgtelsdtitd f er ent pat hways are |
this prBMAsanwi tantoimyatiinng the | uci ferase
cell sCowhahavalin A toadr-gtEhieglitAabeslbo@Wwe as
t hat the taemdnauugdckeaficeDsalhntc §IPxdmiOldy er

t han NRAMkwadi aa fceed il mud mltli oamacti vator s

332 Usefli f f ecreelnlt ITi nes t o e xbpirnedsisn g eTc@Rsb i ann
optimize t he mammal i an epMIAR2490n %

(TRAV10/ T)RBV25

| or dedre moonstrate whether a new rfeupnocrttieorn c ¢
celjtlheeur katanldu diuackealtl sDunaelr e transfected wit
constpMIA2TRAV1IO/ TRBVAh®)se TCR genes were
descrispedci 0Gal ¢dwatgl aRO00BN order to be ex
equi mol ara g@MWtddmmer ci al bi dinteotdiuvacreal i m
t hde si gnvldA ATIRAV 10/ T)hBMY N5 genes fl anking. T
cel | | i neosc uwetruer Midb3awh adh p wea eed e thdal Cer .

As shdéewmlitretransfected Jurkat Lucia exhib

5



i n the pr epsreensceen toefidW IWN®pdistdl duimp ind scence decr
by ar oumhhde SMadquaorktatNFAT céea@l | s with the reco
genselsovae dsi ghy prkoiBdher | umi nescennoene c omp a

transf ec-tabtwietbBhs Ccea

Jurkat Lucia(NF-AT) cells

14
*

X 1000

12

10

n

TRAV10 expressing cells TRAV10 expressing cells Cells with APCs presenting
with APCs presenting lipid with APCs lipid

Luminescence units [AU]
= ©

IS

N

FigaBear chart showing |l uminestN&ATe assay of
Luci a -caletds rwiot hMiA3P)Csa d e d VRietshulltispiad.e aver ac
from t wiep(liiscmt<0. 05)

Jurkat DuRN&EaBe | Wer e al whetnreasnsdieiCrRa

TRAV10/ TRBV25 exppEIAADN phtasrmed wi t h t he
Mutdz ce AP®s)es elnGail G ri Fii ) upe ansfected Jur k
Dual celdlas i g h s thii ¢tgahret<lO}f O th) nescencteher eadi n

presencel oafdetdi AIP€Cs notmpaséddthad -aelel sco



cul tured MBIyt hcooump algiiegdli gl R et bhbeni nescence

reading of Jwarsk ehti gdeak a € e lalf siea noud lalts o n

Jurkat Dual(NF-kB) cells

40 o
o |
S 38
—
S > 36
<
b 34
S
- 32
=
7] 30
?
g
£
3 26
24
22
TRAV10 Cells with APCs TRAV10 Cells with APCs
expressing cells presenting lipid expressing cells
with APCs with APCs
presenting lipid
FigaBer chart showing |l uminescence assay of

cauletdurwi t-lho A®®€d Wietstulltispiad.e avewalbksd from
(**=p)<0.01

Taken together thesenisni @&dwldt v diswidtche dalvle
APCs pirnegsentd antigens on the CDolf noheecul e
l uci frepas ¢iemr tgheenet ransfected Jurkat Luci a

Further it sholwieps gldm®CRgpluanscmiidoreadln be en

Compeawli th the inducing T cell stimulator
Concanavalin A, the | umicrud & cuegrec e xuwpreirti sneoh
much smaller. This might bge, dwheerteo TIC Rese |al
internalized and recycl ed cont(iSawmno uwsolsy® p



and Alarc-n, 199%eredoxrail,t du®E0 h)hpece may ©
regul ation in TGR®] I I egditowgbiodthe CD1 or
| umi nescence units. Thi scuslutgugrees tpsa rtahmaett eo g
be required to gmplrowvée the repdubnkhbht shost

and Jur kat Dual cell s

Signi f ioetamnatfleyctred Jur kat Luci aweaaeal Jur k at
culturedpweséntiedpiecddRCghenx hl bmt nescence ¢
those without | ipid, suggesting that | ipi

cel | s t2Hsriogungahl |G amegc hoar n iost nhse.r

't i s i mport amnmt-caldot ure@s saferbathmtJdr kat Lu
cell s wd rt éhs elnit pidd APCs , there were many
measuring |l uminescence units. The experin
reeeetd n inconsisteptadi olghsinse scaeynclee due to
noi se, Jumkmbegrassamge cl ustering effect.
333 Usdi ffAPEm@r esent elxippriadggscbmbi nant I i p

binding TCRs

The | oading of tChebatepi desor CRéd odmtywABt her
al . 201l16n order to validanethehedeawsel o md mte

' i pid resp,Gmodien @ XPEs tt eanm@m it vaidt we u ghr ui nmaanr y
5



PBMCel |l s andoFACededalotohynt ees. | mportant
emphasihseke sihgant and deEAL€Suteix@Eweawmemhied out

mai nly by Dr aAgplofsdgl oGh whradi nrge snggant.atme mi ng
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Figa®ating strategy on PBMCs'""NKTeoeitb E€D8+0P56¢e¢6D6A¢tt i a-baé Ceceltlos f
NKT cell s by3 Tahnptli goern Murtezsent i ng cel |l s.| yAmp Dodcy tpe ogatsdhowWRM)y. PBMCCD3 wC
(R1). C) CD3%UDpmmmHhoxeyt+ s g LDFCOEREDE9H" Imphdcydes R2) after coulture conditions shownResults

are representative ahreerepeatexperimentsCell numbersshowmean ofthreerepeats.



AccordFnga® ymphgayed events (RO) wer e
CD3+CD56+ edl s omurl fairsehyonvpfhiogcily@Be 6 R1) .
Activated primary NKT celD6s9 +hahvwea emanmlee rcse
were further i soldatféederferna mFatoyriedd & 1iaogngsa.e elinn
was established (R2) as a standard to de
condiRiipin®e alhdi ndi cate a gate based on PB
to primary -cNIKT uc eldll swli ¢ dad eTch pwiGGa | €Crer wi t ho
There were 34 activatleGh! deirg B®4it aind ®he
activated @@dllCGriryil(Bm)dutgd B a®@ ds htome
activated popul at i coulotfu rperd-3nvairyh dBKdIt gcietl H s
wit lUGatl Cer. There are 53caktiunvmeawiBeiel | s
(Fi gu#&e , and 10 act-cwvlat edelGail iCkiogii(Boem c o

G) .

Whetthiee APC icedTlhopl i-3iflehtez over al | rasul ts i
hi gher number of -aclhtti wvaesdi 6ab & efdoir wictot
observed, i¢dmpgarodéSawwCehoutComparing the p
cel lecsuldar 8@alwGarmrde-i @hp3Mu tizt I's observed
cul t urtehse Vhiatehuehhi gher number of activated
demonstrating an tiinwafkesnke dnrMubtd3zDICe rye ffoorre ac

was used in all subatgyeent work described



There is a cl eaul ti mde \&Gaamii Goemro ushtaitl lcoact i v a
NKT cell s (shéwgl&Ee a@)at eTIRi2s imay be due t

of CitDB® upregul ated by NKiItoekhsdake Hhhnatu

cells that recognize specificemictrobit gl tze
sedarfti gens, and do not( Waequiarl20 OT8Rs adt i mu
activation of NKT cell bkl snayorm!l f asvat pacmi nag
sighwWareg , al2008pwever, t he mechant sms beh

-

eactivitgrmeogteitwadt yonundiehset adudhbenatory

condi thieomsu mber of acti vawaddow reéviearey NKT
presence of | ipids. There i saBsBopokseswbibit
activation,weere pethapospehéy Qfr lsatrmurdtieeds by
using unconvalng o maa e Ihouwnd ledrcstafvat ed cel | s
this appears to bien a( i9t®Om@indr 2edeeazalMdio n

Sbiehti, akROIn7)ann gy 8 bem, it i's recognised th
regul ated throughamacmrmewsl arsitcfy at edr af oce é |
have detri metnhtéag & decfteack isn(eCasstcaoor mmnd Sunsh

2015)

334 Monitoring the time course expression

Il n order to optdtmhe er @ hhemd prcadhi€ftRi®dcit p e

course experiment was slen tuhpi swistthu dyhe JJuurr



cell s wer e trabhsTE@Rt ek prwa sshi piI Adm®struc
( TRAV1I0/ TRBV25) i nFAaCSt, r an sriaepnitd saynsdt erno.b u s
used asmanittoarinsf ect i on e fcfeil diTdhnecvyelaartk etrh e
mousaehium&¥RPE, which is s pge€Rinfaisc tufserd TRAV

me a stuhpee r c e ntt ragrestiodanntslfyerck eetd Luci a cel | s.
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As s hown gulrde h & percehibbed Cegdfp MJ A219:
TRAV1I0/ T)RBVX:Et Luci ahecmdh sTRAIré&isnsirnegc ept ¢
incrdadser transfFeomi onmét Omend) | 24 hour
percent aWyRPBf Il ®meé icel dssi g micfliecaasrstrl nya | T ce
bi oliotgyi s e xTCRB<areeidernalired &ind recycled contiasly, a

phenomena described as T cell endosomal traffiol@ag Joséand Alarca, 1999;
Cesari, 2009 Despi te tleerapiegpor tt e (fLoeru ,tahle.se r «
20Q0i0t) hexgper i mental conditions the | evel o

and di d urpoat2odecay

Obviously, tehfef i tcri @msfye cwaistohl. o wH odmammenbnd O .
(Homa&nn al2&Ghdwed thhagther transfection eff
epr essdamnbe wibtthai am esimallalregre pslt saasgewmiodd. e

transfection reagenarmcboecdmpferut het ®NATr a
the plasmdg Hoenmhhm a@ri2e/T)r ansf ecti onalefefi ci enc
affected by multiple experimental par amet
met hod,ndewilathi lai t guaf i tpe aagl pibithe, nucl
uséd&im and Ebsdrnwionredmep2totie® )t r ansfection ef
there are saVvVedthaps mipéudumetddas t he host ce
and meehods trangclifiegoti oansfmmedi adired Vvi r u:
el ectroporaeocoven) the condition of Jurkat

clustered or separ at eAdwimalkyemaidbfe€do aipnt e t r a

6



4, aGer man Vi si tsiuncgc erstsesfvadIriytheed B edt it eistt g

expressiwint hs ypsNNJERRAYQ 0/ TiRoBBWrah).

34 Concl usi ons

The obj ecitnivtei aolft ot chdidav evleegppor t er based asse
surrogadel | s (Jur kaldi)ndda xapggn enB GRlani.gs a | ci hpa pdt e r
mamman i expression tvw&&anbdchaiomdg abfwiasdhe TCR
constdwhict ke UBd®e qpsMJ A2TIRRAV 10/ TRBV25) and tr a
host mammalian cell l ines to observe acti
l'ines tenat ead ywe heh wnndnmreMBAIT all maida Jur kat

| RINFaBDu dd« el IELI SAewasoudedeseécil e2edanlduci f

repousteedi et @cdel | lagtuimv ateisTamencmreai n concl usi
were as foll ow:
I nitial characterizatiacaeldf shosmul aelolr sl |

t ha@ g/ ml  P3A/ mhdl onomycin were the most
Jurkat AT9i &we(NB Owhefr e@en&®dnaval in A wa

suitable Sur wnal KROWEB )Y 6cel | s .

, Preliminaryedrleatul ABCshpwesenting i pi d:
l umi newhceprMd A 2TIRRAV(1 0/ TIRBYpPBdsas Jur kat Luci

or Jur kat Dual cell s

6



The selectd3 onatolferMuttdmanAPGQpbbadi hg pivd s
conf i rAne8d aliyaipnrg mary MWNK@mleed lVtehynt eer

caeul turlkCh Iwietthded APCs

I ninesadl eg¢ hahtow he percentage of l abel | €
expressing human TRAV1O/(TRNBARZZ2ZLEf)tperrot ei n

transienti nocraemesd edtd § auspt atdol kour s .



Chapter4 Towards a surroga

to express human |1 pi

Biotechnol Lett (2019) 41:1095-1104 ’j
https://doi.org/10.1007/510529-019-02713-2 Check for

updates

ORIGINAL RESEARCH PAPER
Towards a surrogate system to express human lipid binding
TCRs

Rui Wang - Ronja Pscheid - Ashfag Ghumra - Ling Yu Lea Kan -
Stella Cochrane * Lucy Fairclough « Marcos J. C. Alcocer



41 I ntroducti on

Wh a t makes a protein an allergen with re
particular a food al IPereyaekoeuasit 3 Kiheamttn we | | L
al . 20@ported that the 2SS albumin from s
all ergen Ber e 1 was able to polarize der
mice with pne@dpdtdi GideeMNFAROO0OS)Ibsdquent | y,
was sthtoawtn Br azi | n u td ulrii psge rstshvetpih Aawsitetellgru i r e d
Ber (®DehAr man, Al cocetLatnprdnKkmbetijtc2@@8pErr i n
al so shown that Ber e 1 <can (isntdoeiecdh iaccnceotnrm
l1: QRundgtv,isslB012pt MaROLBHhe requirement for
fromsnuat scra ti cal component for the intrin
demonstrated-cwhéen |[hwmman derived from nut
shown to -prtocduBer /IILi pid C in alUC®fhd dose
CD1 knock out éxpeémhiemecierypnlsitchaet (erde aNodTrt 9 e

et,aR01B)together, these resultusailluptda
fraction in nutand odtern oingsleyn ss ad pkaayti anhat

critical role in théleegelcopmeponse. Brazi

NKT cells are unique | ymphocexereshkpompuloé
sur f acef rnoamn kceaonsvent i onalc eNa kaen dudT %ce. eifll s . )

human peripher al bl ood mononucl ear cell s



al |l aspects of I mmunity such as devel op me
infectious anodnse@&apl gathc, r8sepno and N a
O6Konek, Terabe and &terabd kky ,r e9@drr s eGotdd
receptor (TCR)cenhhbpgdmgntprNHTUGce cytoki nes
acti vadndmi toifc dcell s (DCs), NK cell s, mact
T cell s amongcset] | @tilme rTsCR NeKnfgage ment , can
antigens that are presleinkedChbly rntdee mtomrcs a
on the surfa&cenofngntciegéns PAPCs), which

from Tdeelllosngi, pi2d 1&nti gens presented via
to changes i n neane(niDa veetk, | auklOalrWi)e v inr @ he cont
all ergies, NKT cells were shownDfid partic

dependent (e cdua,nailsOoml 3)

One of the major bottlenecks in studies o
cel lof the human i mmune system is the | ac!
I n the presentwstedgnigihtmenaamedtCRIEl e muri ne
cell lTine employing well described synthe

used npaornigree gsUya@lod d¢ tpo siyGaeé Cami) dasBain activ

et ,aRO0O1Rdrther, mur i ne and bheuemma ne ksbteanbdleed D
commer ci al surrogate human T d&€IRise (Jurk
sever al Jur kat backgrountsarws fwamtliadsmmo d o

anal Yyhedsurrogate cell l ines (Jurkat Luci

6



t htclsamtreer human TCRThus| tbkel met hedol ogy,

di scussion presented herein wild.l hel p tow
responsi viend i pCR de quWences. These are i m
establishment of <cell specific lipid resp

substances.

42 Materials and met hods

421 Materi al s

4211 Ant i baodd-2ISELI1 S A

Mo u srethiam&W® #4E amnytwadadm Beckman Coul ter.

Humanr2 IELL| SASd@ema Kyt was bought from Fi she

4212 Cel | Il i nes

JAWSI I a mouse dendritic cell line was pul
coll ection {ADOG). (®HCRR. D3 at invweusieNKIToub
hybri doma cell l ine was a gi ft from Prof
Medi cal l nstitute, Uni versity of Chicago,
containing NFAT Luciferase repoMuérz gene)

3 celmasn OICucel l l ine) and ACC 35 cell s (Hh



wer e purchased from the Deutsche Samml
Zel |l kul turen GmbH (DSMZ) , Braunschwei g,
respecMut3abay) been repor t@Dlbt,o Gxlpcr easnsd COOL
(Mastet sml2002P3sT aelhluman embr yocenriec Ki dn
purchased from the AaonelrectainonTi-BATL@E)c u(l # @
Jurkat 76 i ¢hanuhlumacne ! TICR i ne liemalkyer#&onat
(Heemekernk®O®®Ga)rY has been reported as a st

sequdrGaexds, aR016)

4213 Chemical s

RP MI 1640 medi a, he-MEM] nDBMEMMaE& e dve FBS, 0
purchased from Gi bco, UK. Z eforcoimn  Tahnedr mmol a
Fi sher SclUealt acé¢i cs yKURKE7e0rOa0ni dweas ob-t ai ned f
bio Ltd, UKCSMuwasepGMchased fU(LoymoPeproT
phosphati dywleet HEREBEaVMer Batpd oet hanol , Hi s
Puromycin, PoT M4 tlhoynl oermyi cminn e a nd concanava
purchased from Sigma UK. Sul phati de and

LLC, UBIAy sdphosphatidyl i nositol bsodi um s
sitosterol were fr-aomr FbulkaenvuhKvso-gRehno mb3b |

Phosphat imaylr oemo Isioryea bean from BDH, UK. F

Reagent was bought from Pr eGieugtag milnke. wSeordei



purchased from Gibco. Polybrene was pur
Luciferase ABdlTlbbisda r wae BOught Bfi o®emWit agi voC
Mul tiplex Kits fofThilh@E@d2Za mbaneghtPl fat dmr imn\

UK

422 Met hods

4221 Lentivirus expression

The |l entivirus expression was carried out
system ysaenteaktlretgaRobhth, REDAThe psPAX2
(packaging) anraxd epxMD2e.sG i (hgSVvenwvemopPieldi avrer e
Trono (Addgene plasmid 122&FRan8grl2259 r
(target vector) was a gift from James Th
target vectors were assembl ed. pMJA285 (
bidirectionat EMVvViprgo md RAV1O (GenBank D ¢
TRBV25 (Genbank DQ341454.1) sequences 1in
for the pMJA219, Xbal and ShERardr-Bg@gmg.ment w
pMIA289 (GenBank MH782475) wapsr iamsesresmbal nedd
contained the same TRAV10/ TRBV25 construc
by EF2 promdieCR ameaqutehnec es s e ar astedd by

cl eavage peptide sequence (GCISESATAESLEZKQAGEL



For the transduction, the target cells (J

each transelutsi weyrelOsed. The c23Q @uspen

5 min) i n separatnead amtbevasamdd sclae dedpeICe
resuspended in 2 ml virus supernatant. Po
of®@8 ml . The suspensi ewelwa spltartans fTehrer d aitn

with parafilm cerRbO@phugedrfaosdda@@t mon) at Af
cells were carefully resuspteA@2 ¢ .&LOd i nc
Subsequently, the cells were centrifuged
supernatant was <carefuligndishkbardedl s 4&e
Puromycin antibiotic was added Gybmbne wel
One week | ater, theuddlulre.wdrug tthes tmod ei, n
stainenduaighilhmy 4E amnyminbodnal gwedyti ométry

as described bel ow.

4222 Coecul tur e

I n this Chapter, al/l experi menttswiwea e set
DGl i pid | oadMutdzumane DEul turedi at m8dAg, 5
cont alMEIMh gvi t h %5 BS ¢ (ochadle ctii @7( 66 | | |l ine supe
at %90 and h«€B&nn(@@EMnl ) according to cell (
(DSMZ). Mouse DC JAWSI | were cUMEMred in

with FBS, (2@0pp!l e nmelnuteadmwh) @ adp(ydt uv enMe (1



and mur-C8F n@%ml ) . ForMultBzpiod U é&lvteb reg

counted, centrifuged and resusper®88d i n f
1% P8hrep%abMS6) to a firnfakl eh8btdyadiea.
onteach wel |l rofunat 9@mavtte | UGalpCar owas added
Mut3or JAWSI | ce@l/swetld a etacttdlon50mi xture al

h at 37AC, 5 % CO

T cell transfection: Jurkat Luci6atOcel |l s v
10 BS andgA®mb Zeocin) accordingly to the
(I'nvivoGen). The media was changed every
with and without Zeocin. Jumlk atedT & ¢ KIPIM3
1640.,% B, %l-Glami,néd sodium pHrR&m@rtep) .1

DN32cBB8l s were cultured in mBSli al €% nReani ni
Strep anr@ uZnm¥Moln et ransfection, the cell s v
and resusp@n/dueed |i i riesth a médinafc edlelnss/ivieyl lof
and dispensed r omlhat taprh@@ ewelTlhe transfect
performed by the procedure described 1in
protocol (Promega, UK§Ql. boErainesfflexc,ti antoteakt
prepared i nORPMIgemeediba:r eBagentgwpsé asadnd ed f
DNA and incubadttdorhot e B@erinamtad rl ey , al |l tr e
reactions werseeatddedadhowel | confarnkag c

h at 37AC, 5 % CO

7



Cet ransfection ahdt headtoMuitdc ehlolasel evde2rde mi X e
and ad@e/dwe(l510) to transfettedl cekbhstbahoc
2. 4%DICO+ 2K 10®el ls) and incub%t@d PMATr(n50ght
ng/ ml) and Qj/omloynywéme (Bsed as positive co
Af telm 2Adcubati on, the supernatant was har
activity measluedadbyaYYUANATH ai ni ngBorcoel ent
thisQ 0 each sample was trandfewelld ont
QUAN-LIuc added and i mrogdi dtueMliynometsur gdu
Bi osystems) Mindr anaflty sexdddle semawai eag sup
was st-20BG dti mfanSalnldwi ch ELI SA deter mi nce
ELI pAate) wusing HRP and TMB -8eGos!ubksittr at e
according to the manufacturero6és instructd.i
read at 450 nm usingplTetenreatlenjtedatmMaoae
Magel l an softwareMiamndsbdf anE&kened & dssoHf ebewta r feo

analysis.

4223 Fl ow cytometric analysis

Firstly, cells in each well were harveste
PBS cont@i BaAMd»w3Bodi um Azi de) was added a
5 minggat SPEr nat ant st weerdl ¢ @iedsduaspdcavd,e da red

Ant iyqmoimous ehwmdi P Eant i basdgieacordi ng to t



manufacturemds imsubatceidoas 4AC for 30 mi
2 ml of PBA wasamddeent Siupegddt abés wer e
and ptehéssuspended in 0.5 ml PBA. Anal ysi s
Beckman Coul ter f(lBean kcnyano nzouelrt eFrC5I0i0f e Sci
the Flow Cytometry Facility (University

FC5@he data was analysed using Kalwuza sof

43 Results and discussion

431 Li pid responsive TCR, murine system

Thermmne hybridoma cell |l i ne DN32. D3, or i
(Lantz and Brasdebaen Wi9@®d&lo/u puss evwdo rbkyi nnga nwyi
| i pid bindiedggtanwcaatNKWh. The TCR of DN32. D:
VUL 4L g ai redb8Wb7tohr b2 nd the cell line expre
mar ker, an identifier of NK cell ®enThe ch:
described in g¢Eieth,a®RtO®i6], eWddwhadnmse,d aPno st
and Tapar owsklyi,s 2dddBh|l e neigmea i vel IThylbirme own
presentceud tiumreca o the mustheet BDCgmel Hal i he
dose response cuwGaeCai t boiFagrhesithgn (

experi ment has bXeieano wea) . TMlagdyr @stp omys eDri s b

muri num&mbild anti bodi es, hence CD1ld spec



ampl i fied tbyDBE@WDRIBN b eam s .t hlFeu rrtelsgromacsree ,s e e m
be -2l Lspeci fic-2axydmlky nt haesalals & eats & antd ¢ ad,¢

Luminex panel contai2nidg é&nl yjogloowdRt akaead ¢ &

As expected, the dose r elGmad Ceec ulutrucree oifs D
spediependent . DN32. D3 showed a Hhligher s e
Gal Cer when the glycolipid is presented b
by theMwtBmDELn cel IFi hBA8 s Regarding | ipid
DN32. DBedamswn to be quanUGiatl &teirv @ Iny tshpee cniuf
JAWSI| Im(sGhsumer a and wWwiltclhcarhi gplBackground
t he ot her Fli iguiBi¥h ¢éMust-Bdzeuddmd@ Dy st em was uUsSe:l
caul wuth DN3X2.sth3oowed | owerprsend6#ak@darty an

and ndtE to th@EigtuBer | i pids
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g 250 / \ Mutz
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:l' 200 - — +JAWSII r Il -.Ea 250
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’ \ Y200 |4) .
100 7 D32.D3 (WT) = 2
D32.03 +pMIA219 /" =0= +MUTZ3 '. 150 3
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0

FiguflSal Cer dose respowmlsted rochd DN BB 3R 2d d AN ithUGsa.l Cer dose r.B3pwnkd D§p&N
and transfected DN32.DBTWRAVMOIL MBhBRIgcPosbst mirde dp MJi MRHIBAISAWSH d i omaht exd7 AaG-.t eB) 7I12L
21l ipid speci fDN32 y3uddimioMsts3of od AWSI |, |l ipids at 1 Oyuntt LEE: JAWSbI an
phosphatidyl et hanol ami nephoPB®:haph as pchatoisdy,h alicRhiary libeyeshod PiAe s | weAlel peo f or
triipdtes at déaslilty/ wél Ic. af SRdUBI2s. /DvBe laln do f5 xALFOC .



I n an attempt to engineeN32neDB,f uancpli @ami
(pMJA219) c dittad iCeirng eslpensi ve human TRAV
sequemsesonftirgb@teeTdMECR sequences used in
(TRAV10/ T)RIEI N hraeei deseiny pGas Creirbesd eas f i
using |l i pid (Bradegeld. 2@06 ) mer ser /b achiev
equi mol ar expressi onT RAVm®DmMmEIBi\esbni pdMJvA2sl 9
designed that contained the bidirectional
After transfection and selection for 3 we
TRAV10 specific huUusnaquemdeé)odo-&® rored t ha
pMJAATMLRAV1IO/ TROBN\B25 D3 transfected cells di
human TRAV1I0 and mdhre |l @wvetllse odontrramiscri pt
the bidirectional p reafoiRECR whigmeassdhadd
genes are hi ghgleythheegsrp rteeseldt sAtonfirmed th
promoter is functional and that the murin
Uchain. However, (TwRhAe/rm Ot/ MR BPAIBAf2elOt ed DN3 2
cells -welrturceod with thehewrdnd DGt Jatwws i
i mproviemeaeétirvati on a-8t onecdl@dGeeledde rbyasl Ls howr
i Ri gbBPeor to respond to PMA/ionomycin. Th
unesponsi veeulwhuerne dc owi Muht3zd W tVWwhme.ma B r t hese
results were a producitneo fCDc30 mapse ts u g goens twei dt
aut {Arhsnedjal20t1)ypamrs ng with thebendogen

TCR during( ERmmerdede yaaprO 0 6et ,Kanbl es@pi ns t o
7



be clearly demonotimr athed. eWlRatciis® c¢lsedahaftr
of theUbhTuCnkamai ns clearly disrupted the f

muri ne F¢ gars (

pmia219=> .. CNIREEZAIETTY 4 o I 77/ IRiTi0// ) .pcONA3.1VS, NeoR

ABC72380.1GenBank .LLRITM M K @ G S.. ABC72372.1GenBank
.. GCAGTCTGATGGTCATGACAGCATCC... -AACAGCTGATGAAACAAGGL....

ovnzso=> . It I7/7777TTNEOWY /777777 7 1 RGCNPER ) -PSin-EF2-Nanog, PurR

M K @ G S.. ABC72372.1GenBank ..WSSGSGATNFSLLKQAGDVEENPGM T IR L L C... ABC72380.1 GenBank
.. AACAGCTGATGAAACAAGGC... -.CTGGACCTATGACCATCAGACTGCTG...

pMiA285=> . LR 7AYo I 77/ I /) -pSin-EF2-Nanog, Purk

ABC72380.1GenBank LLLRITM M K Q G S.. ABC72372.1GenBank
..GCAGTCTGATGGTCATGACAGCATCC... ..AACAGCTGATGAAACAAGGL.

Figada agrammatic TCR clones designed and cc
pMJAZTIRAV1I0/ TRBVAa5 mammali an NeoR plasmid (G
MH782476) ddivewrcthbynal biCMWVpL, o ntd toenrt e(cphB 1.
pMJA285 (GenBank MH782473) is a similar con
| ent i viErFdbsa npoSgi,n Pur R background. pMJA289 ( G
a polycistronic construct i rmtdewmi ch the P2
engineered. The AA proteolytic cleavage seq
pMJA288 -EFsNegnSagn | entivirus vector used in t
i nsert

Attempts to disrupt the wild type TCR mu
human TCR twameafdecGhywsnt ered regularly int
palindromCRI YBPeat siting Almetrhe ame ssulutdiemg
clones did notUbskhpwessiyomur Nemee of the DI
cells producedsodi-ly,nidn caads B @mbeochntytcoi nPPM or
were affected by the preBRBV2Z5 odx ptrhees sh o
construct. I't seems that dbarge numbéybo
passages, DN32.D3 has suffespkedsacgmehat nu

mut ati oneg esludt edain an al most unusabl e ce
8



new TCRs is concerned.

432 Jur kat Lucia cell s

A human st ablLeucciea Iwalsi nues eJdu rDkNeSt2 e BBhios t he
cel |l l i nea ndaircti il res seercreted coel enterazi ne
regul ated by human NFAT binding sites. N o
indeed CD3 expressiceh!|l of i (MRAYDPPMARARBY25 a
was transfected into Jurkat Lucia and TRA
in aceoeumee ekpgbtAmentroor transfection (a
0.3 %) was observed but further anal yse:
TRAV10/ TRBV25 transfected Jurkat Lucia sh
comparedrboshent edcucletlurse dwhweint hc ot he human
Mut3z oadedGavli Fdéirg u(B¢T.hea ul & ¥ p e rswenadeotn e

mai nlayn buynder gr aWhat lktersttuldle nANRCE3z imad hi s
time and the right conditions to achiev
i ncubation in three different maturation/
showhi glmnBe As reported these media cont ai |
Ul 4 hGMFS ainfdf iem @uwbtaitsijeaster saB002; Ning,
Morgan and Pampgmiolmon hezd@l1lXI) ndings M1 gave

therefore was ushed rtemradawngllea of t he study.



These resuwltted demdn sthrdlbsgqu drdce s muaenment
pl asmid (0 NAXVRANLT)WRY 25 f uinnc tJiuarkaalfwhLiucchi a c el
responlCGead @éaen pr esenatnedd chayt AoPOCESr e vi ous Wi
byrigl, vaaet daBme ] a R 9TOhGe)y sallgge sttdice t hat
commer ci dlur k atceeticloilad be wused for a trans
human TCRs in a |ipid screening program.
t hesda guelsitJacimdabwlag rant s the need t.o furthe
Whet her, @Gwrd epOtlé&d over expresason of (
the Jurkatodos known TCR expression bottl e

cel | | ishe, beemhiomwn .
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Fi gdimla mi nes c ecncledhuarreacno D@ Mutlaur kat Lucia T
A) Ti mee xcpoeurrisreent showing the stability of 1
encoded byTRAWIAZITIRBVAS&r kat Luci aby cell s asc
V2UWe x pr elsysiFomMCS. B) Luminescence réadings of
of imcubaMutBandf Juwrckaat aeéhsi afeadh /2wdlOl at
37AC, 5 ®W1C@fers to the mathastion treatmer
undergone. M1l=1ipi d2EBS RESRPMpPp%a 6405 10
DMSO. M2=Li pMEM2®&MH %RMBS, nhO0MGMSF, 10

ng/ mh, ng3 ml-UNNR g, Mor gan andMPalmpmiid €54 h 201
i BUMEM @0 %PBS,n G/OmMM-CI86,n R/0mi, nlgZ mI-UTNF
(Masterson.letP=dalonom¥@0 22+ P MA.

433 Lentivirus system

One alternative for plasmid driven TCR ex
l entivirus exprewiso DN Blycdrpantes®Buc hhol z,
this 3 plasmid system the packaging and e
or transfer plasmid (3:1:3) &wmd the svithe
pl asmid pWwalsde 8 5gned andt ocomtsa ir Wffc ttehde
TRAV10/ TRBV25 sequences (TaRNAAV 19Di/ m)RIBardlSy t o

driven by the CMV FoigdliBreed tni amalt hpprromdtrarn e

8



pl asmi d FMJAL2HEIwa(s produced/lbgemeési minnga t
dicistronic confi gur 2tAi oand ledaevpaagrea t aq ubeyn c te
described (bBye.tuLiawk OTTheMJIJ A a2n8d5 pMEA N2 &Rt i C

pl asenxipde rsi meenater i ed bywtonmai wleayx lalird facil it
When these viUbTE€ERssequeacesnwgeeelurhkhasfec
Lucia background, the dicistronitchamonstru
the CMV constasucmo mifttered7 2byh u MA®@4A usi ng
anti @-ody B\ . The human TCR expression ach
cleavage construct <containing the P2A sec(
CMV Dbidirectional construwt ThdDhmtsealr esul t
( Thomas, St auss awhd Mdrartmgsd, otvZeldslt Ot)P2Z2A eiqui m

expression of both genes asuwkhteaSCReads

|l ntereastshnhghpfiighbaminsfection efficiency wi
constructs was obtai7éd whemphbat &de wied h J wu
Luc(ima<0(Fd9Dm)am’.e , suggesting a more efficie
TCR/ CD3 complex in thisTC®Ednullilnec.elJurkk atd
donated by MHeédlmeheokiBODBA)} has been report
and stable recipientGudao,rah®wb hTuCsR stehgeu ernecs
presented here corroborated the findings
the mispairingUbhdCRt deremdog®&ndosding in t

new human TCR sequences iIimpaired the func

8



Despite the high,ntortanas fle ctthieo ne xepfrfeiscsieedn cTyC
functi-d2nand Illhci f edacseu lrtel MantSeietali s er oaded
wi tUBal Cer were not much increased when ¢
expreasof (TNMANAD9 TRBY¥2S5 hough the expressi
humbdisequences in the Jurkat 76 background
(Fi g8 and reduced the time for obtaining
Jur katTheeclalbst.ur e wafgenemenati nly by an und
st udlehrets.e results Fmgl8aed s$hewrashi gher r

t BGal Ceurr Ko#t tlhrakna¢lvlmaen transduced with pl a:
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% of transfection
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JL JL+285 | JL+288 | JL+289 176 J76+285 | J76+288 | J76+289

CMV empty | GSG-2A = CMvV empty | GSG-2A
virus virus
FiguaBlamahtR &xpressiontoéansfeacti edrdi)sr kat cel |
Both cell | ines, Jurkat Lucia (JL) and Jurk
| emitius, containing the bidirectional CMV (
2Aqgauences (pMJA289) or none, maintained in
selection for 72 h andhsm@vRefqaure nEAGS st ai ned
analyses. % transfection expressed as the f

B)i fTration tur Veneb7p6t tlrcaannsdd ulced wi t h pMJAZ2E
coculture8 wihchbMoued with diUiGhéCemt dbecent
supernatant wad$h @oidl dvdatse meafstuewaeRd nn tri pl ic
(*=p<0.05)

Furthermore, tlhwecida fdieé edet Kautr-dkumletsu rweed e ¢
wi t h-3MWGal Cer ane FongllyfCeMuu rzk arti gluuizei a

Jur kat 76 Dburckagtr obmdi)a and JIdwmirntkatp MOGA t218d
showed a not abbGal Qare.da v i tenopeedrisiymed®dtn e

mai nlaymw lyder gr aldhuea teex psrteusdseenotn of t he humar
was further monitor @d elxyrlesmii mes dern aen ea PO
Gal Cer . Il n a ti me couirfieg ie% e @& mtdhne® nats saanyd a
results -tubmuttdeomeweterkan pbwaadtaiicfiigant |y

changheed .diTi f er¢emeecleéti weéemes wrkocitaansdu



pMIA8S5 ankKHatOpMIA8B8WwWasnotabl e highlarkaobmpar e
Lucia cell s pMI2ABBfecsext pelr wime mt h eseg g ess to ntl hya
a Itiedi t i men fwhahneeht r acetluscsedalit brasuskeeen

descr i bfetdert hoante awe @ukn d etrhgeo @aepldblpsn@dy i b e c o me

exhausted and | ose $unmull @dheagsatllD 1r0epet it
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FigafBentivirabf ekpciebtae2r aasfetceaintduivled di f f erent Jurkat celJudkKa@at€R7&ALLI Jur
were transduced with pMJA285, -pMJIARBE (inme TERD eSab@aiptdARBOe L£owe dk s z
course | uminesiceintten? einaeda grremMdhtsal Cur & L-3wedGald@tiztDi)d using J7B cell
expreBReswoihts are aver ag(e*d=pfsOo.n®5 ri plicate well s.



44 Concl usi ons

Il n this chapter, human TCRs were engineer
|l i ne anWGaultdelri zaesd an activator. Further, n
lines has been extended to commerci al S L
transiesngi oenx pTCRs in sever al Jur kat back

entivirus transfection was also analyzed

towasdsraeaghtesystem able to express human

s e g u eTnihceessmp ottt thfadinr st step in the establ i shn
responsive |ibraries for the study of nat
The main conclusions were as foll ow

Widely used murine hybridoma <cel/l l i ne

expressioneguenewsT@Resconcerned.

Jurkat cleydizaont aane pgr taesr t he secreted
l uci ferase regé&lTatfeuchchhy omamamnMdF potent i

used for a transient expression of huma

Hi gher transfection efficiencies were ot

constructs containin@mdnhuel |P 2cle Isle g(uleunrckea t



Chapter5Def i ning | ipids
l nvol ved 1 n the |1 ntr.i

nut proteins

Arti bkeesubmitted to AAI Il ergyo Sc



51 I ntroducti on
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partic
Larsso
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expl o
studi e
protei
( Ewan,

evi de
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Larsso

Al t hau
protei
Breite
food a
such a
allerg

ther ef

ts are amongst the most common f oc
l ar , i s (nNoow ewvi eglal R 0d0c2c; u M\d nctoecde r Run
, Thela) gh sul phur content seed st
ionably identifi ed Passteotrecalhh@o 8 r al
, Rundgvistlandhead990s, e20192) pl ar
d the high methioniahe supmpt emeenoat

This early transgene work attra
turned out to be the first allerg
1986; aROP0D@dreree bi ochemical, i mmuno
e for the all er gleAiccoicteyr , ofRuBe&mves

., 2012)

gheat number of proteins are encoun

=]

e

o

families ar e commorlRadauprd | aatde
e.deRuyr t2h0e0r7,) what makes an all ergen
| ergen, has not yet been defined.
Ara h 2 ef rlonf rpoena nBurtasz ialn dn uBterar e r
ns and present hi gh proteol ytic,

re regitetsantn qtllol cgodtskta®2® 0 Aet Tahgel

2005)However, others 2SS albumin proteins



highly consumed foods, such as soybean an

wi t h al(IMurgetmgs$ al2003et Lah2004N)hus, t hese
bi ochemphwati bal characteristics alone do
for the intrinsic allergenicity of food

sensitisation al one.

Previously, wusing t hper e2vSi oaulstausnhi and imeodd el sy
sunfl ower(SEABummns 8nf |l ower and not Ber e
murine dendritic andih weltmempr@O@Udi)2tad eolnl off
p40 andamdlFysis of transcript-ben Wwiathors
respectprtod eb omtsh b3t wistohmer e&GAf(éceamnt, m|l Ber e
200BHhet is an important Th1l cell transcri
the different(iSztaibpra RPOfOGH3M Ap Icaeylsl san | mport a
in the differentiation of Th2 <cell s. [
which can hgrobmetenti atfoamef dTH2 ecehtsat

di fferent i(aPain ga PTONON8o)\ed® k per i ment s it was s

Brazil nut l i pids were required for sens
complex Iipid fraction (lipid C) was abl ¢
antibodies i fDearypymaen,a nAlncadcser. amd KKinmah e rc
experiments it has been shown that Ber e

(stoichi omedorfy 516N0. &i OM, KNucksalt Magnetr

ResonfNfviBee x change experi melnalsel ¢ mpl oBe@rnge

9



(Rundgtv,iaslR012 et MaROtLBHhe requirement for n

the intrinsic allergenicinywaoiloBwigt ro 1 we
monitoring thheend rittBiCyaattl IMN@st a(fr al Ki I I er T

NKT celdB. ®Wabeof human peripheral bl ood mi
anadriemportant in all aspects of i mmunity s
therapy for autoi mmune, (OD&onhe&us Tandbaee
Berzofskhnd 230mhk2) mol ecul d TaRecgguohiiolei nc
Nakayama, 2003aR@GblEeff rtelyi s context it has
andl @ NKdTefi ci emtnsmi ceed to Ber e 1 and | |
l evel s of anaphyl actiwi lachmii p@eal i FEwsr twhem, cml
NKT cells -prodaebvetilecFnNLst i mul ated with Ber

( Mi reott,taiRPO1BYXperi ments with human cell s h

derived-attemghot pat-dendosBproduded-ith | ipi
dependent maminme d wwi€thiR E€Dhadsf ectant s, s U

specificTrobkBbli Beat,taNK 13)

These results swoeharalhi gbl eglotf tnled ue al

all ergenicity of Beoneedt aodabufggest!| $ hau
are involved as important regul ators in t
all ergy.

I n order to uprdacstand, thbese speeifsc TCI



involved in |lipid recognition need to be
protocols for isolatiwerefi mprmaeg hbhoctaop
sequenced and expr essed tlhetied 3bG RMedenn ga TBIRs
nut | ipid |ibrary. The results from this
factors |linked to Ber e 1 allergenicity a
a common protein withlergehbodt maar par tbo

susceptible individual s.

Thuis,t hi @ nsitnugd yat i sol ating | arge 4f ami |l i e:
all erghealammp 2 vol unt eertC D5NHKEr eet asgéCHA
by FAC®wywall engi nge Iwihsie h pNtKtTe actwegee cel |l s
individuahdyybsmegdT ER s e queernec esmpThei ¢d pi d
activated speoedc¢i TiCRsgnemuli ateindamdg i ed, sequen

into expressiosedoinsitrfued smg lob ibge2 0 a
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52 Materials and met hods

521 Bl oaordd et hi cal approval

Et hical medi cal approvahet bolovadtk ewigi ct HIKTT
heal tthumtwe@er s screened by the Nottingham

University i0o$ NotpliagdaMBS25062015 SolL | mi

522 Cel I s

Jurkat Lucia cells (human T cellwereontain
purchased f rJamklanvainworlG@mR.mhuwds ki ndly don
by Dr M. H. M. Heemsker k,Celnetirdehre Wreit \heerr 4 iatn:
Jur kat 76 cells were @8l andedStivnepRRAMIhel 6
media was changed every threewidily-sPemby s
Strep anMut® tcleddts. ( human DC cel | l'i ne) a
urinary bl adder carci noma) were purchase
Mi kroorgani smen und Zel |l kulturen GmbH (D!

295 #8687 rej$pectively

523 Chemi cal s

RPMI 1640 -medctivadWMEMFBS®ra&ngpurchased fro

9



UK. Zeocin and blasticidin were purchased
Galde was obtai neldi of rlotmd , Te UK. Hi st opaque,
concanavalin A were purchased from Si gma
was bought from PromegaGl WtKa miSoa i warr @ yp wrve
from Gibco. Luci feda@sewasu bbsoturgahtte fQUAMNTI n
Super ScriptE VILOE Master Mix -wWa® wasght
bought from Sigma. GoTaqE Green Master |

QI AGENE Pl asmid Midi kit was bought from

524 Anti bodi es

Mo u snethiam&®F ICTmo u s e-h aman -FCEnbo6u s e-h tamée n
CDeRPCanmouaahum&bD2 R Phyco¢teyasX R@D25
ECPbwere bought frobmG&8lkeCamaho&dedt Recombi n
Tetramer and Negative Control Rde cformbmh nan't
Prol mmune, UK. eB2oEBELIlI BASEiooddKynda n wlals boug

from Fi sher Scientific.

525 1 sol ation of primary NKT cell s

PBMCs wer e i sol at ehdeaftam bBwdldanltfeeeorgsi con
Hi st opaqQueml|l 100f bl ood WMas 1440ot eschen2lnl i n

Hi st opaque per 15 ml bl ood/ RPMI 1640 mi xt
9



mi n8@AQ@ Jghe PBMC Hetywahpefaoame dHi st opaque i nt
was coll ected using a Pasteurugpegeftor,1l@a
mi n3@a@ &®BMCs-swepenrded in BPMInd60.01 1% DBMFC

and tot al number was calculated using a h

526 Cecul tur e

I n this Chapter, al/l experi menttswiwea e set
For cel | l-w enlrelo winadt k . prh&é es were used to
activation of reporter constrwatlds uusi ng
exper iAmeanutmiAdricdef | s were addeda iodf egpelivael
cell medium. FBgkoerereagent, it was war med
vol ume of RPMI media used varieswdspendin
combined with Fugd&ne FiemgtntRPME améding Ba&:
tube, foll owed clb-y gtemee , a chchidt itdire onfi x3 ur e we
mi n. Af t @r walradssmi d1 was pi-pagead mhkout & e a
incubated for 30 mins. eAdadlwdrrmeddedi houbath
well i-weltthenmatet pmatte anedi houb24%bCa@t 37A
On the ot heMutpzl wt €h @D 16ell culture medi e
each wel ld. ad@em) 20 pid were pipetdted intc
cells and incuba% e%,€Orrh el tdoaaarlosf vat P B 7aincd |

i ncubati 6Gn wa&fsthedrcsub atdi oMACasm@ | i pi ds wer



pipettewdel othhadtdepmad e with the transfecte
contai ni nlgo atdheed IAIPCisd and transfe@ted hum
suspension i-wel oubaat.t pThiheetl e9 6Was i ncubated f
at 37ACG, Afut €0 24 bbusspefBBtant from each
for meacelrli ngcfTi vati on bludum®idé s &EAnce (!
essentesattybaedt.d dMaWaggngl D®B3)a were anal ysed
Mi crosoft Excel software. Error bars indi

significancebiileeslt . as assessed

FoORACS:wel2 plates were used to measure th
using CD1d exprceuwslstiunrge AePxCpldM it@neanat Isl. s 1w elrOe
added to ea@h oweldeliln nbe0dsi uMBS( RANMI 0184 % 1
DMSOA .concenf50amiobGCpli d8r axdtidsdvded and

i ncubat eda87AC,1 ,5h%AUICI0e r WwPBML,s With 500 Ol
cel |l medi a were added to each weolaldiedFi nal
APCs and PBMCs wer e pcewlstiwrnende Tihre pdl 21 e miwa

incubated for 24, hours at 37AC, 5% CO

527 FIl ow cytometric analysis

Firstly, cells in each well were harveste

PBS containing 30 % BSA and 20% s&6dium az



min at 300 g. Superadt @roihsuesved naenadii COBr d e d
FI TC, meéwsma na-EDi5&6nd mbohwmaen aBR@W)Or e added

according to the mandfiactubaréd ans4AGct o
dark. Afterwards, 2 ml of PBA was added t
5mi n. Supernatant s -swesrpee nddiedP B And A0d. a5 yprelil $ et
was carried out on the &#£506IL, 1 Moél bercedt
Cytometry Facility (University of Nottin
machime data was analysed using the dedic
Beckman TCoeu Irteesru.l ti ng fil es, ree poobrttasi ndeodc u |

and | oaded into Kaluza and the same pl ots

10



528 RTPCR, Nest &k qR@R cama

Purification of
human PBMCs

Y
Co-culture

Overnight

APCs + Lipid

1 hour

Y

Extracellular staining
with antibodies

v

Detection and single cell
sorting of targeted cells

Sort single human aff/yd NKT cells
into 96-well PCR plate

» RT-PCR

k.

Reverse transcription PCR
and Nested PCR

Nested PCR
first round

Vouy external primer V6 external primer
— e
Var i Car’ [ vps [pps [ Jpd [ cpd |
«— -«
Covy external primer Cavy external primer
Nested PCR
second round
Voy internal primer V[ internal primer
E— —
[ Vay [ Jaiy | Cary | VRES | DPS | IpS [€: ]
-« «
Coat/y internal primer Co/yinternal primer
oy Amplified TCR Amplified TCR
CDR3 ayDNA p .- CDR3 f/5DNA
v 7 (&% -
[ Vay [ Jay | Cay | [ vp5s | Dps [ ps [ cps |
I_'_I I—'—J
CDR3 aly | i CDR3 ovy

Select the specific sequences for
each lipid and compare with the
a/B and /8 TCR library

Sequence analysis of
amplified regions of | e »
o/Pand yYSTCR

Fig@ewerview of the multiplex PCR protocol
TCR COR&3nd Cgumies®CRripmer s tar gedriengs HTAOWRN gen
in Appendix 1.

As shdwmRitleaer sorti rkpos/iliTn gcleel |hsawmdnit o a 9
PCRI attheeever se torfa kksheay & @ckTiCoRnh swans ar r i ed

oudti r ¢ ot loyp t acien IswinDogNtAe any RNA extsreandtiiad i yst

10



0. VIOL@2A% Tritol amM@R 1walt er were added |
fdarhe reverse t(TheDB8lAr s pni b evaBEaRgur foglrlaanws :
10 mi gC,at9025d,n Satmg@Rlaladl GaheadA,i rst round
oNesPEWaper formed using ex4tdeRABWARRBY i mer m
9TRGV &MMRIDYV senseT RA, sTREBCeand TRDC anti s
primers following rAe weorlsub2efiFoaBesq,B pti on F
TRAEXt eEXETREEXTI/RGEXTI/RDEXT, A0 .TSREAXCT /
TRBEXTI/RGEXTI/RDEX®&n&l.&6 PCR water were adde
wedhd mi x éd rogfivtelhn s2 pradisheer fbedt round Nes
progr aum was fomi neb€:0a 8B 20a88,45 segat 72
repeat 34 ti mes fr @hansdt ehpal2th ¢dot -r4¢, 6 n7d mi n
PCR procdusedlsj ecft edregar at-eowredc oRERS usi ng
correspondi ngmiix4 O(eRrANR2a/T R Y, R@¥ rs&T RDV

s e npsrei menrds sTiRMAgd,e TTRRBGEC, and TRDC anA i sense
vol une2 O6f Gaq,d 0.TRAM elr ETIRBVNT/RGNV N T/
TRDNVMNT, A0 .TSRALCT/RB-CNTT/RGCNT/RD-CNT, O 9PCR
water @ndf2.the first round Nested PCR pr
The second round wabhesstraud s P@RI|I ar odoadditt i on s
onal l the primers arsshdwhorn nN&ghpee dRICCRCR 1.
poducts wer% agar cosne ag €2l to check for the
amplification, andpaeaculisiignags itthiewdte® & feuaf catcitounr

Pur i fi cpartoitobit @KliDINA f r agments were then sec
10



Sanger (MRithDawsr ce, N ditee 3§ anigthkaymdy e cati iy

sof tWawetrogen

PrimersUthagati®RAVocchai n2 TRBWchain TCR
OTRGV) dama@iCRBTRDV) geagsswgnectblabDahs, h
Wang and Tham@dset . J83udot) , al20Tlhée) pri mer s wer
desi gned@RANWr TaRBGW, and TRDV regions along
primers for their respective constant re

internal ) werrcerdetsa gmerdf arnrm a nested PCR.

529 TCR acceptor expression plasmids

Synthetic acceptor sepxMrAe2s5sli oainAdDINBE Apel :a s mi
pl asmi d #128540, cphtaaimnidng#1PB8RB4T)eceptor
synthesised (Geneart) mmalkdaonexpeebarckbo
pcDNA3.1(+)/ Zeo(+) (Il nvitrogen) t hat uses
mar ker . pMJA251 and 252 are driven by t
promoter-CMVvam( @Bobntech) anbglfdkintkkealndyb GH
( bowe Growth Hormone) polyadenyl ation seq
constructs sequences r esppvaIcAt2i5vie layn.d T2h5e2 awc
engineered to contain two type I'1'S rest

replacing thedWksseepuemsaresdis gdahgb cont air

10



constant regions. Briefly for new assembl
MIJA434 |/ MIA435 were us e dahnfds eagnupel nicfeys cf DoN A
pMJA297; the primers MJA440 werMl AUAOd atnd
amplify cDNgandsegaenceg for pMJA290; the
MJA447 and MIA443 | MIA444 wergandised to
sequences respecti vlalgy PICRr rehRIBA2 BAC i(® 58 CG
28/72AG1H)or 35Alclyctlhees .pr i mamseh owsne d nf Ap pROR i
3After PCR purificati,@an@@ @Godgleem Guartief idad ate
l igation reactingn od amtda i2n0 Gifiyg, 20a® Oo f

pMIJARZ52mM ATP, E@8pBW ¢BsmBl) and 10 | U o
set, r U5min3 2BEACN) for 12 cycles and kept
reactions was di rkesccthlieyr ifcrhad m$ fecootlmel d i inn taanp

pl ates. QI AGEN mi di prBpA wwasrasedobho carr

5210Nut I ipid isolation and fractionation

Brazil nut tot al | i pifdr emtaouwrctcol(ITdlE®Y) a twe
Beaudhotnh a nExtpeea d Bteantt iamdsn )n)g t he F&btbhmet h
Lees and Sl oawet btahéelyol L&WWIrhg modi ficat
was ground in liquid nitrogen using a mor
wa s mi xed with 20 ml chl oroform/ methanol
i ncaut ed on a tuber oomat e namédo ast dnmdle mif n watt er

10



added to induce phase separation. The san
and the | ower (organic) phase recovered.
ti me by mldddmlgorldef orm, vortexing for 30 s
above. After centrifugation the | ower phe

sampl e washed%wpdthasldi uwh oHil|l dri de i n wate

S . Phase separadteidorbywasendacddluggati on at 1
| ower phase was dried under nitrogen. TLE
at a concentration-2®fC10 mg/ ml and stored

Fractionation: TLEs were fracdi(@G@la) eand nt

phospholipid (Phhade acxtirommst byn s@@EPHEH) usi

63 Om) columns (Merck, Germany) and follo
Essentially, after conditioning the <colu
fraest iwenr e el uted sequentially using chl
acetone/ met hanol 9:1 (v/v), and methanol,

eluted fractions were dried under nitroge

The |l ipid classes were analysed by Thin L
analysis of the PL fraction weby Lerpaygna
et.(dleetayall IThe) sol vent for NUdi seephpgtaetbar
lacetic acid 70:30: Vet{twAwhnlf/agawhieltshty!| aml or

30:35:7:35 (v/v) was used for analysis o

10



sprayed with pri mulwianer( B8®:M@d¢@/ Iv/ivh) andat dr

vi sual i sed under UV 1light. |l ndi vi dual ban
| i pids eluted by washing the silica powd
pooling both fractions. ChhoaofdotmewasameyV

storf/Chte¥e samples were used for screeni
TCRs ame®ldecftarosepiragti on tande@SWVWa/sMS spectr

analysis as described bel ow.

5211L i pamda |l iyM3Ox bi tcampri ed outExgpterRonkema ms$ t e

St ati on & yBekaru dFori end

Lipid molecular ampeail gs edoimbyo shiitgihon evw ol u

mass (HR/ AM) Il i pi do-mQ cBx aucstiinvge-MeP/l WiBn qUIR Ls G
system (Thermo Fisher Scientific). Work f
recovemwmend SPE and | ipid soaked o@f <i0lica

OlwasnjectaUWPLIOVtMS (Ther mo Vangquiwsaals syste
refoomefhermo Sci@h8 i(f2.cl Accux®Cmem]j th. 6 mr
amut osampl er tofladga nfdl nopre rr sadt Llerrka tMo40 0 e phase
A40 mM ammonium formate in 50%2Aamet oni tr i
ammonium formate 20l Awatt@emi L0/ B8/ 2r ep &n 02
Eluti onwagmnadfioernt28 mi nutes from 35% B at

Thermo Q Exactive HESI 1 conditions, s w

10



Conditienadjwested for separate positive a
in a single polarity répMél aedldnoKmoesol de
dat adependent HCD MS2 experiments (35K r
positive and nefgaltli ve@€camn@mb4d®lsP00 Tepol ut
15 MS/ MS @ 35,000 resolution. The steppe
replacing 25 with 30 negative ion mode. {
gas 1 spray voltage 3.s2makKM iand jpuosstinie nvtes iior
i on mode, capil |l agwx tgeanp eh @due rd | PRt0 stecadI 1
4 . 2 ( Ther mo Fi sher Scientific) experi me
characterization potenti al | i po i tsipeei @rs
negati ve i on adduct s. The data for eac
chromatographic time window by combi ni n¢

annotations and merging these into a sing

53 Resuwlntds di scussi on

531 NKT ac tmavrakteirosn

Mut3 is a stable human DC cel |l ' ine that h
CD1lc angdMedildtr sabhOOWRhHhet her the isolated N
could be activated by DCepeldilsMupidzrent ed b

ascertained by monitoring NKT activation

10



NKT activation have beseomdes$ori kradl yn ( Cbh
CD5d4hd sodmne ef responses ((COD2Z 3 eahrpdvB@®MI2Q 7 a)
BajeokaPkR017; KiFmagr @madl, rPiRt0ida7l) ti me cour se

wi Mat3z as A®PWCIst wrdeGa Iwdetrh and nut Il aped sho

activation marker CD25 did not increase s
not an ideal activation markkieg2 }Fer obne used
the earlier mavtlkgus at EDS54pwas aapi vati on

CD69 and di d not show much bashBHesaect i vat
preliminary results Mugd3gpastaeedhotnhaotfd tt heiids

det eccacttmrevda NKT pri marwasceal Ifseawiiabl @D6ENt er

6 cnss aGC

==l
: “il ﬁm

0 24 48 72 96 0 24 48 72 96 0 24 48 72 9% 0 24 48 72 9 0 24 48 72 96
Time: h

The percentage of labelled positive cells: %
w

g2a@e me course of CD3+CD5@ulpruirmar wiltyhmpilhq
adedTWMe CGD3+CD56+ activated T cells purif
pressed as a percentage of the total of C
T pri maalyased lesn PBMCs as the negative co
e expressage o a hpee rt od mtl of CD3+ cell s &
coabtured with Nut |ipid | otalbevcermRI&s. The
treppecsa.ment

cwoWszZz®—m
- oM XX O —
3-1

10



532 TCR seqaoakenbKmgcells from allergic pat.

Based on these preéiminglyg ceblul segaedcion
describedt fpladBthsaR @bl) 6Gtu §eGlieal,.a 2,01 &n

optimised prot &c¢ gld theass dbeepeinc tdeedv eilnoped anoc
described in the methodol ogy oHherdesismnc,r itbhead
by others were the | Mpit3dd eprl ess emtda tt ih@en eungpih
i solating activaEtDE® /RNKITI C.D INC DeRrBdenny

concentrat ke Jtdme CDOBEH+al | number of cell s

significantly reduced and became manageahb

I n order to t.dtrtthlee MBIMCsd dIrmgny si x vol un
2 healthy) wexelisokbdteowdt hnad Mo@3mamsDC ce
APCs | oalliGad Oneirt horBrtanzaitlad tiipve fraction (I
24h the cells weryemdhhdeytled QA @E@REE vAD G-
soerdt i nto singdas <leodwtxkhhdeyndfiAg@SBiedm he t ot al
number of CD3WER36sCD@Ga9Ibett wegeeathe subjec
statistically significantl tdiyf fienrde nvciedsu ald est
obsemhed.6 patiteonntssi sstecw | gothi @B &Bi+t rhumber
botdBal Cer and Brnaainl wiuthoet hdatpti @r, e fsargg et
NKT cell activationstwas stalciang amlada ges.i sAlc
volunt eer s (he aaltlheyr gv osl huemt@edertsth att e r number

10



NKT esponlGarlsCetro t han nut | ipid was observ

A_ C b c 0.5%
: 10°
.5 glo’a B++
Q S B B+
10°+ £
=
0 1 i 3 4 10 10° ul); 10° 10
FS Lin L D3
PBMC
D B C 25% E - C 2.1%
10¢ 10°4
QB 10y B++ Q 104 B++
S B S B
10°4 10°4
¢ 10t IE)’LH e 10 0 100 12;” 0 10
CD3 CD3
PBMC + Mutz + a.GC PBMC + Mutz + Nut
Figa@afeti vat iHiosnoloaft endorBlKTt oeleidgiwdasniled APCs
A) The FACS dot plot shows total cells and
shows tot al l ymphocytes from B) &mdarse ai ni n
of CD3+CDBenmdkBt] s howed O®ODb&9 pbamteidv atni om.l y
PBMC cewdap(Ckd to other Therseci tpil oniss (@b eand
representatives of sever al mé¢ds at ¢ megi € abd
2hal t hy v)ollhertreecnd dgegabbdwed st ati stically
significant differences between allergic an

ThEgbangdTCR sequences from single activate
spemiefsiP@@r ot(oxaasith, ak@h#l) t he comprehensi ve
reported by ThomaGedk, SPa@lLEerdKkiaBddBROomM

this screening around 103 pairs of TCR
sequences weresahanégzaeadaandt chaman TCR s
using th@QUBM®BD/sS(VLteef etana R 00O 3I)abl e containir

described begnéedes Rhappendi X
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533 Cl oning and

characterisation of

o) 100 110 120 130 140 150 160 170 180 50

1 soay-1_aGC-a-7_D02
1 soya-1_aGC-a-4_C02
1 soay-1_Nut-a-14_E03
1 soay-1_Nut-a-12_CO03

B0 GGATTTAGAGTCTCTCAGC TGGTACACGGC AGGGTCAGGGTTCTGGATATCTGGCT TTATAATTAGET TGGTCCC AGEGCCECAGATTAACTGATAGTTGCTAT
72| GGATTTAGAGTCTCTCAGC TGGTACACGGCAGGGTCAGGGTTCTGGATATCTGGCTTTATAATTAGETTGGTCCCAGEGCCECAGATTAACTGATAGTTGCTAT
8B| GGATTTAGAGTCTCTCAGC TGGTACACGGCAGGGTCAGGGTTCTGGATATCTGGCT TTATAATTAGETTGGTCCCAGEGCCECAGATTAACTGATAGTTGCTAT
86| GGATTTAGAGTCTCTCAGCTGGTACACGGCAGGGTC AGGGTTCTGGATATCTGGCTTTATAATTAGETTGGTCCCAGCGCCECAGATTAACTGATAGTTGCTAT
GGATTTAGAGTC TCTCAGC TGGTACACGGCAGGGTCAGGGTTC TGGATATCIGGC T TTATAATTAGETTGGTCCCAGCGC CECAGATTAACTGATAGTTGCTAT
GGATTTAGAGTCTCTCAGCTGGTACACGGCAGGGTCAGGGTTCTGGATATCAGGCCTGACCAGCAGTCTGGTCCCACTCCCGAAGATCAATTTATAGCTGCTAT
GGATTTAGAGTCTCTCAGC TGGTACACGGCAGGGTCAGGGTTC TGGATATCEGGC T TTATAATTAGETTGGTCCCAGCGC CECAGATTAACTGATAGTTGCTAT

1 tree nut-1_Nut-g-5

1 tree nut-1_aGC-g-9
1 tree nut-1_Nut-g-8
1 tree nut-1_Nut-g-4
1 tree nut-1_aGC-g-11

160 170 80 90 o0 10 20 30 40 50
-TECCAGGTGGC ACAGG. ACECCAGAGTCATT TNNARTAAGATTTEGC AGTATEATTE TC AANT TC TGCCETGTGL

137 AG&TT&NMTAAMG*TC———CCAGGNGGCACNNTAATIGACCECAGANTCACGTTNAJTTAGATTTTCCAGTATAARTTTAAGG‘NTCT JcCCTGNGC

—-——TTRTALTAS TCATCCCAGGTGGCACAGTAATAGAC TCCAGAGTCATTTTCARTAAGATTTEGC AGTATCATTCTCARGT TC TRCCTTGTGC
—-——TTATAATAC TCATCCCAGGTGGCACAGTALATAGACTCCAGAGTCATTTTCARTAAGATTTCGCAGTATCATTCTE AAGTTC TRCCTTGTGC
150 AGA —-——TTRTALTAS TCATCCCAGGTGGCACAGTAATAGAC TCCAGAGTCATTTTCARATAAGATTTEGC AGTATCATTCTCARGT TC TRCCTTGTGC
151| AGAGBCCC---—--—-AAGGCTG—---TCCCAGGTGGC ACAGN.

GACECCAGAGTCATTTINANTAAGATTTEGC AGTATCATTETCAAGTTC TGCCTTGTGC

1 tree nut-1_Nut-g-1 | 152 AGAGCCC——— ——AAGGCTG———-TCCCAGGTGGC ACAGN. AGACCCCAGAGTCATTTTCARTAAGATTTCGC AGTATCATTCTCARGT TC TGCCTTGTGL
1 tree nut-1_Nut-g-2 | 150 AGAGCCC———————— ARGGCTG———-TCCCAGGTGGC ACAGN. AGACCCCAGAGTCATT TICARTAAGATTTCGC AGTATCATTC TCARGT TC TGCCTTGTGL
146 150 160 170 180 150 200 210 220 230 zao

1 Brazil nut-1_aGC-d-2
1 Brazil nut-1_Nut-d-4
Brazil nut-1_aGC-d-25
Brazil nut-1_aGC-d-20
1 Brazil nut-1_aGC-d-5
L Brazil nut-1_Nut-d-10
Brazil nut-1_aGC-d-30

Brazil nut-1_Nut-d-18
Bragzil nut-1_aGC-d-29
1 Brazil nut-1_aGC-d-9
1 Brazil nut-1_Nut-d-
1 Brazil nut-1_Nut-d-
1 Brazil nut-1_Nut-d

1
5
-6

CEEBGETEGTEE A~ GBARCCCCCAGT AGGRGGGTTEECE ARGAGCAC ARAAGTACTTTGC TBAATC TTC TAGC TOT ARGGETGAARTOG-TTA

CCGCETECTEE GGG -~ GEARCCCCCACTAGCAGGGTICCCC ARGAGC AC AR AGT ACTTTGC TEAATC TIC TAGC TCTARGGETGALATEG-TTA
CEEGGETCGTECGEG--GEARCCCCCAGTAGGAGGGTICCCC AAGAGCAC ARRAGTACTTTGC TGAATC TIC TAGC TGT ARGGETGAANTGG-TTA
CECGGETCGTEEGEG--GEARCCCCCAGTAGGAGGGTTCCCEARGAGC AC ARAAGT ACTTTGC TERATC TTC TAGC TGTARGGCTGALATGG-TTA
CEEGGETEGTCLGEG--GGARCCCCCAGTAGGAGGGTTCCCCARGAGC ACARRAGTACTTTGC TGAATCTTC TAGC TGTAAGGETGAAATGG-TTA
CCCGGETCGTECGEG— -GG ARCCCCCAGTAGGAGGGTTCCCE AAGAGCAC ARAAGT ACTTTGC TGAATC TTIC TAGC TGTAMGGETGAANTGG-TTA
CEEGGETEGTECGEG—-GEARCCCCCAGTAGGAGGGTTCCCE AAGAGC AC ARAAGT ACTTTGS TGAATC TIC TAGC TGTAAGGETGAAMTGG-TTA
CGTCGCTTGTG TG TG TTG TATCCCCCGGTACG—GGGT———C- ACAGGCACAGTAGTAAGACCCTTCATCT-CTCTCTG- ATGGTGCAAGTATCTTA
CEEGGETEGTECGEG—-GEACCCCCRGTAGGRGGGTTECCE ARGHGC AC AR AGT ACTTTGC TEAA TC THC TRGC TET ANGGETG L ANTGG-TTA
CCCGGGTCGTECGEG——GGARCCCCCAGTAGGAGGGTTCCCC AAGAGCAC ARAAGTACTTTGC TGAATC TIC TAGC TGTAMGGETGAAATGG-TTA
CEEGGETEGTECGEG—-GEARCCCCCAGTAGGRGGGTTCCCE AMGAGC AC ARAAGT ACTTTGC TGAATC TIC TAGC TGT AAGGETGAAATGG-TTA
CCCGGGTCGTECGEG——GGARCCCCCAGTAGGAGGGTTCCCE AAGAGCAC ARAAGTACTTTGC TGAATCTIC TAGC TGTAMGGETGAAATGG-TTA
CEEGGETEGTECGEG— -GG ARCCCCCAGTAGGRGGGTTECCE AAGAGC ACARRAGT ACTTTGC TGAATC TIC TAGC TGT AAGGETGAAATGG-TTA
CCCGGETEGTEEGEG--GEARCCCCCAGTAGGAGGGTTCCCEAAGAGCAC ARAAGTACTTTGC TGAATC TIC TAGC TGTAAGGETGARATGG-TTA
CECGGETEGTECGEG— -GG ARCCCCCAGTAGGRAGGGTTCCCE AAGAGC ACARRAGT ACTTTGC TGAATC TIC TAGC TGT AAGGETGARATGG-TTA
CCCGGETEGTECGEG- -GG ARCCCCCAGTAGGAGGGTTCCCEAAGAGCAC ARRAGTACTTTGC TGAATCTIC TAGC TGTAAGGETGARAATGG-TTA
CEEGGETCCTECGEG- - GEARCCCCCAGTAGGAGGGTTCCCEARGAGC AC ARG T ACTTTGC TGRATC TTC TRAGC TGT AAGGETGALATGG-TTA
CEEECETCGTECGEG--GBARCCCCCAGTABGAGGGTICCCC AAGAGCAC ARRAGTACTTTGC TGAATC TIC TRGC TGTARGGETGARATGG-TTA

t he

FigQEexampl es of
sequemhite uni que
Br aztll
ar e
nut

al QRBa adgd mGiapadidf del t a
s e u &Nailt3e,s tafr eebigFtouata d

Noblt7 o y-BNu-&-1 3epr essequ e ncwosl U nibeve r s

al feygamrcdttohe alpha chain from number 1
i pid C.

The RBNAgnment of theediCBreagguanmber slbdws

similarities, suggetsitvatgi enthesebdatti M ep

or there is a potenti al bias introduced I

address etmhiasr epromdoi ng by direct seguenc

generation technology. Notwithstanding, i

react &@alvCeh were excluded and (Fihgurd or e

2% it was possible to identify tWlbree pair

andyd2ZCRFi(g¥be I n order to chahactBBemiuselt Ipe

TCR sequences were cioeedi omalo phas micd ep M

gdTCRs) a(nfddb T ETR) engi naeienr etdwot os pceocnitf i ¢ t

restriction enzyme Esp31 sniatneesd. aTsh ep MJuAl 219 C
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pMJA295 and pMJA297 and filed into Genb
MK764035 rdsmpadtei pMIAROI MR icd asssi fied by 11
gTRGV4*01F and TRGJ1* 0@TFR DV 2 *TOR3E], 2 *TORLDA], 1 *a0n:
and TRDD3*01F; JdMLCR2 XY asgThRG¥8* lalsF and

TRGJ1*02AFRD¥a801F, TRDJ1*01F and TRDD2*01
PMIA29IO TICR cl asGTRAWIdI 0AaF and TRMAMI12*01F,
TRBWG* 01F or-4*MORBV6-3TRBF2 and TRBD1*01F. T
respogdpihveaeot ype r adrheerahlUbmhasnttae mnexpect
result. The different usage of vakwiants o
Gal Cer was epapedthed ntuhodghpi d used (lipid
i pid Braanzilli essut | i pi d xCIlii 9 i ckesmipgisaye ahelo)if d € s
sterylglycosides, pRES phpthiod plhattahnathy d Ic damil n

phosphataisdide saaii d e(dMibrgattotaiP.0d B d up

Esp3 Espai Espd! Espdt
primzsi=> . RGN 0] 4 o I

Esp31 Espat Esp31 Espdt
phiA2s2=> .. IR T 4 o D

peDNAZLVSE, Zeol+)

b ..pcDNA3.1VS, Zeo(+)

pmiazso=> . T HRIETEN T 4N - D TRDV2*03 -.peDNAZ 1VS, Zea(+)

pMiAzes=> (T IEUYON - | 4 o D

. peDNAZ VS, ZeoR(+)

pMIAZO7=> (TR oo

..pcDNA3.1VS, Zeol+)

Figa2fe agram of pl asmindgg ddresthrudctsp eaxa rftiai nmicC
pMIJA251 amdc €®Bt2or pl @9 miad s .gad Bd A2 7

TCRs. Thecdmnusltlr uTcCR gene sequences were fil e
MK764035, MK764035.
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Surrogate T cells (Jur katy r7a6n)s fweert e ds wh g éen
bidirectional CMV e xcpurletsusrieodn whliteBn e B u naannd
presel@ailnCei pnads, | essentiall yWaeg parevious
2019)p MJ AT2RIAAY 1 0/ T)RBovr2tai ni ng a synthetic
speci BGal Qeor was used as control. Il n t hi
transgiresmmnsfected with pMJIA290, pMJA295 ai
shedwi gh€rekpression in rebpdbgepatsoenut | i
PMJ2A0=0 . 18 PMJ2/0=B. 00 PBJ2A0=0. 0064dpnl y21pMJA
(TRAV10/ TREBELYDH WG azle@eirg2A(Pken a more sensitiyv
l uci ferase asslyngta(BdaorgecaslOdil®eael asmi ds
shed he same degree MUt3mpesehicngynotowhr gi
t hdiGal Cer ciilnt(ysreelsuep MJ=B82 9 O®RMI2A0-B. 0555,
pMJ20=0. 0288hese results stronglsgf sTQRest ec

sequencesegmhasen pise «spnetcaii fniecd TNQUR sequence
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* k%

**

IL-2 concentration: pg/ml|

gl@B8eg ansient transfectionspéciur&alTCRsici a
pressiondcancsti vatctesd amnt dd hwimthtl2 AIPECsds o a
prmeard) Lumi eewénPear kat Lucia cells transf
ecific TCR expression construct and incub
UGel Cer, nut | i Riessuldrs wairteh cawte rlaiggefddpf r om t r
<0.,05 *=p *=00p @O, . O *

534 Screeori mat nfatactaibormg®l dpi d specific T

Thaut fracdimamn miéegcxoghy seche 3 TCRassequenc
investigated by f rtabdctriecen artaij mnmr «afl amswste sl:i mie
glycolipids (GL) and ©pol ar l'i pids (PL).
fractionated by Thin Layer Chromatography
done Ibyabowa &ticdircee neutr ol iawitdsvidiyd i motprsHa
ani mal eX Perirmamt s Al coceNlsfamac tKii omberwe 2@ 0

used for . TAR dsaays ons hwePé iasoii&luerdel s @
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2Y and preparative soluti Mats3zcweéld s it mdibwei
present-ceul tiurvueclotxdeslt # G nl syireanntsf ect ed with p
pMIJA295 and pMIJIA297 kpilakime adxspr éAss esch owW@QRS r
pMJ205 pavhg®©® 7 when | oapddd WwsPolph faindc tP Lo8n

from Brsadaipraeafuéerenti ad &tye alst csehlaitveal etlahsee s ur
of -2I.L These | idgotd feapbndns$odt he hohteher TC

absence of the exogenous TCRs.
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35

30

25

20

15

IL-2 concentration: pg/ml

10

PL1 PL2 PL3 PL4 PLS PLE PL7 PLE PL9 aGC no lipid
A OJ76 OJ76+219 @J76+290 MWJ76+295 MWIJ76+ 297

35

30

E
5 25
% 20
§ 15
B 10
GL
Fraction
(9]
GL1 GL2 GL3 GL4 GLS GL6 aGC no lipid
B 0J76 oJ76 + 219 @J)76 + 290 WJ76 + 295 WJ76 + 297
FigQiFg actionation of (BJanlly croGiDpRlodysar | i pi c
Thin Layer ChTrlodnaidogir apby TCR sp&cific actiyv
rel ¢éaosen t ciwpullitcuartemeenxtpse rcMuntBzamn di megJ A2 90,
p MJ2A9 5 paMJ@A9t7r ansi ent [Jyurtkraaenhgif@ecpgiedd PL and
GLf racfThens nsert esshedWwbeofdgrapBlL onmd e@L of
cl adyeF RIN@GA somemokeecwh amsmaplhe(i*ss@r.0. 05)
PC: PhosphaPEdg®Prmhati cyel ePtGranol ami ne,

Phosphatidyl glycer oPS: PRho®Phioas plh@yd:.derci mei d
Digalactosyl diacyl glycerol, TAG: Triacylgly
Sul foquinovosy|l dGRGy | doiye@galodct osyl di acyl gl y

FracPLbnsPL7 and PL8 areBveaemyt mpolbar clompi
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Fi g2Ae insert). TFheandemdamda yofoft P& 1GL f r a
tentatively assi gnleac blyarc omgrak a rssd)no wi T LhC n
The identity of the remain-MB8gMErasi ngnany
Orbitrap instrument as Fdga&Cd¢irti bceadn ilbne tihref em
that pMJA295 and 297 showed a significant
PL8>PL5BEFIUS/ MS analyses revealed that the
contain severalpidlsaswsuds are enriched in a
mol ecul ar species which were either not ¢
ot herr,earcan ve PL amidgd@Le fRraeltiiminsar(y and
compound identification using accurate ma
Sspectr & dshuagtg etsie mo st active fractions P
phosphati  Peatnjphangpiilaanbl alnHEel ecul ar speci
respectively wher eghsos pPhadt iad ysihieamda hal ns
phosphat i(Pwlpearitiedes surprising to find PE
in |l ess polar fractions on sTLs@Gtghgeetsots Beyt o
may have been complexett wethcimareazpetlased
unexpected to find Pet and PMet speci es
been reported before in plants. PEhese mc
degradation products formed during the e
procebdaoweser it would require iphaoshdhyol i pe

unl iuknedeyr considerati on
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PE has al so begmrormuegargt ead playn edtihfk Tsy nt he
cells were shown to be activated by PE th
chaiRmetha”lPMb3)e recently PE has been show

and ianarutcieviral i mmu@®i ngBpohcsiepanhmi aed C
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PE PS

B PE(16:0_16:0) W PS(17:0 _18:1)
3.50E+07 3.00E+08
W PE(16:0_18:1) W PS(35:2)
3.00E+07
@PE(16:0_18:2) 2508408 mPS(37:2)
2.50E+07
OPE(18:1_18:2) 2.00E+08
2.00E+07
1.50E+08
1.506+07
1.00E+08
1.00E+07
5.00E+06 5.00E+07
o0.0oe+00 M -Ifﬂl 0 owe o e e o A 0.00E+00 ———— Hll ___
PLS PL6 PL7 PL8 PL9 GL2 GL3 Gl4 GLS GL6 N1 N1 PLS5 PL6 PL7 PL8 P9 GL2 GL3 GL4 GLS GL6 N1 N1
PEt w PEL(36:2¢) PMet BPVe(16:0_16:0)
9.00E408 5 00F+08 WPMe(16:0_18:1)
8.00£+08 W PMe(16:0_18:2)
B PMe(18:0_16:0)
7.00E+08 4.00E+08 EPMe(18:0-18:1)
6.00E+08 @PMe(18:1_18:1)
5.00E+08 3006408 OPMe(18:1_18:2)
005408 OPMe(18:2_18:2)
0OPMe(20:0_18:1)
3005408 2.00E+08
2.00£+08
1.00E+08
1.00E+08
0.00E+00 - -
PLS PL6 PL7 PL8 PL9 GL2 GL3 Gl4 GLS GL6 NI N1 0 H
0.00E+00 == ==-=mmmv L — B

PLS Pl PL7 PL8 PL9 GL2 GL3 GL4 GLS GL6 N1 N1

iipd mol ecul ar speciessPL6Uun®Lnaindh®d 8i nPEr aPhiogphati dyl et hanol an
atidylethanol and PMet: Phosphatidyl met hanol
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The results shown hemsseBrgaaistt Itihmitdspaart
involved in the activation ofnoNKWbncleyl | s o
buggdd TCRs such aspMIOAR §bit mbdl ved i n the ac
Previscwshiae® sh8wewn tlha&tcommodate one | ipid
(stoichiometgoyf 15.1gNOwilt hOM confirmed by
exper i(mMeugntdiestt, al2012;etMiald®18het her the |
described here are bound toh8eregullt s emar
Supppart ihryiptoitdlesi s t hastpl mat wersaslenpgliandnt rloil e
i ntrinsiict yalolferByjeerniec 1, siemp o tpihaa&Eteciom t he

approaftherd a tested pt dweaocoao afcari vies ollICRt isce

Recetnhpéoyt ent imdt urodiled Haf piindtsri nsi c all ergen
hasl abtracted the attenTthe np wtfatmavney aoctthiew
dersicbed her e, ctrhdes stlaengp olt hegicd ndleGuwlre lbled f o
Bazcet , aR@htdhe coll ectdeecdilpéed 4wopdasmmy ot h

anrdevi ewed (dlappwhBaréado)w keyrt of the di scu:

intrinsic allergenicity.

Il n a wi dterexc® nit reixtti al findings fuan her <co
active talk i 9uadapirmmuwnge eyicbwiaedme def ense
componenplsarmtf Kihreg dooumati ve active | ipids

extra dangmlrgpmrtogaenddine fl @ar g e npuamibheorg eonfe splsar
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rel ptetteins recognized as major allergens

tal k.
Al t hough =exciting, the results presented
unequivocally demonstrate that the nut I

di fferentiating factwhi ddebtlivee etno aDapesoitteiisne
whi cihnaeftdary t his the |¢lpamda qdeyemtstsa bl sbeed f ul
testiend $mwmei teixpatriionre nRrsi n(cmapanll yComponent
(PCA with adegUla¢ iemecoamd oltehefser i ment s ar

unf ortunatel yobetylmingl whhrek scope

54 Concl usi ons

of al |l acti vatiivars hmavhlaer €CDt66Ostiesd,t he rel a
mar ker for the study as t hecoenaprarye dmawiktehr
CD25 CD69 is -¢eldlucedi dblyt Tarf ¢ @ u Iwahtleiecera € R  d o
CD2&x pr etssskieosn comparatively more ti me. Sol
an increase in the exipreas sdf oMauortesl \CaDt6i90 rh a
(Lomgoabkaaidt) takes a Ilionndguecrt itoinmeo ff oCrD 2t5h ee x
CD25 is the -2 exreptoherdfeofrorlel essenti al i f
successful vi a Kengniafablund phehwxypysession

expression on humaaf P8 MCstuaMsisu (cEedlk a iz @ evdh

12



et, aR00Bbn ter mst ioofnst,hedD25 unel ps to unders

NKT cells whesseaneng@DB9t gi wlkee activation p

Pri marpyid speewiks e NKdcessfully isolated f
volunt eers (hde ad |TMdyr) gii d EGdh €2 aeNuahg i pi d

were preseifihewlaa yc |AcPa¥s Liomnd Ut Ihtaur &¢é wi t hout
stiddcthihavated primary NKT cell s. tTohi s may
upregul ate by aufThee COBHELD 6HOtY tmurhwalt d toend

NKT cells were individuall yOuveltl 2866r TER,
sequencaensa lwesrkedl | pi d speci fAsc sshedgwiewicee s i d
24 mofse qgueaecredsmi b we y ewts, 8 bivti ous t hat l i pid
sequevrec es bryesemtpari ng withwetmmdr ss.peMd dti cs
for any | iepandss, monshti chf mt he TCWhiodh aaznteée vat
stimul at ed becyo adtiefdh efePeQnshliet | sigsimel .nt er2st i ng t
of al most alwa dtilgegg es e g theamc etshe si ze from

becausee | sol at ees ognegnu errteggewso nhsa vi nsi de.

Il n the work presented here prot oweorles f or

i mproved andl opitd mbwerde nge qICRsc eanda nd e X[
thess WEeRtoes@da Brazi |Alntuntodghpi/dhte iyetarfy
resul ts showns pheeaief isa gghedsddn) dirddanteti drsv ol v e d

in the activatBroawudif aNKTeraqelclgdgmaddb ent s an

12



TCR recepttdres onechypdMp ARB9B RARNOId7 are invol ve
in the activation. The results from this
factors |linked to Ber e 1 allergenicity a

a common protein within a fmaddematmi X oc &

particular group of susceptible individua
The main conclusions were as foll ow:
CD69 is the relative opti mal mar ker f o

activatedoMpBredal ws th CD25.

Over 200 TCR segquferncme€sBvéremasabky ved unt
al | er ghieca latriidye2 Braamrusti @édeci fic TCR sequ:

were obtained by analysing all the sequ

Specific phospholipade {(RuLB8) védomnBt heit
NKT ceBriaszudf all ergi cgdaantdb®E@Rsr anept dirag
sucht hees ones @MJrAOdpeMd2aly ar e i1 nvol ved

activation.
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Chapter6 Nanopore seqguen
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6.1 I ntroducti on

I n thnal hhepdadecm was to generate, devel
experi ment aalc cwlorgaktdal ® waé¢ gtedteegdn QG R N A

t ranswhriicphtrss’eepensi ve t oofl hapgNt@S$ eubnonbogyat
RNA extractedafurlanrRBIMGwsi t h @&wesel estidon oo
genelriapied speseeqbenciTiCdk | i brari es.ul kKhe RN/
sequenced on Oxford Nanbbyomedadki ml IOiNo iamfdo r
todlosasbei MCRotapAst blavery sexploratory pa
wor kever al dead ends,onmitsitéaikmiszfadride det a
met hodaorleo gdye s cr i bean s tboureli yatotahteybsiepsh a T CR
gene | i br anruite sapfdteormnaoces ckurbtelder anal ysi s
classes from this and other patiehes wil]l

subject joofpmab Ifiuctautrieon on the technique.

6.2 Materials and met hods

6.2.1 Materi al s

6.211 Cel | s

Bl ood was @b thaiitineall |deartqgane o bt ai tnhBal otbblamd&u g h

under the ethical m.e d Mueldz (I h wcneannd ePn@ SR &1016 2

12



was purchasebDi feotm yDSM&nj ugated monocl one
mo u Nehitm&@DBJF | Tndgu s eh taman -FCB hro u s eh laman

CDePRC®wwer e bought from Beckman Coul ter.

6.2.1.2 Mat eri al s

Super ScriptE VILOE Master Mix -wWa® wasght
bought from SMigma. KRNe avas boughN from (
Nanopore sequence -MleN1I 6 ,RFIP Bl 8FJPKOPF KOt
were bought from Oxford Nanopore Technol
Magnetic | soleandonghBeatisomw New Engl and
Lactosyl clérOaDmi das bought tCom i PMATREY&An dL
Bi oc hemnii paolpw.l ysacchari ¢pchsosph&8) dyalnedt hlayn

(LPEOTre bought from Sigma Al dri ch

6.2.2 Met hods

6.2.2.1 Cedalndul tandi ti ons

ThMut3z el | lciun ¢ auw @edde s @r. i2BrelidmaumyBl KT cel | s

were isol ate3. as7described in

12



6.222 Cecul tur e

I n this &bhmpernriementas lwere set uptwincdripli
The activation ofedbldaeyxypN&Isicrmd It AR @s i N

exper i mewigdsl . p11BMuet8z cel | s were adodeed i n e

A oefl mMEEMUIm164BS 1a0n d% OF. LA % DriMSeOn3 r at i on
Q/ml 1lipids were addéeéadlrimdait eArPaB&E®dasn,d i nc
PBMGw 6BQ of cell medi a Baash avdkeddd ciomtead mh

Il i pid | oaddBdMsal sf iamadl v oTl hueee lolf Il antle wa:

incubated for52%,.80urs at 37AC

6.223 Fl ow cytometric analysis

CelflrsermacHhH | wever e haepasA@ESd bierst, 0 2 ml of PB!/
mi PBS containing 30 % BSA and 20% Sodiunm
for 53®m0n Gautper nat ant s 5@artei bdondsicesnse d@wt ia n d
human-FCDZX, merwsm na-Di56nd mowman aR@PH 9
weraeal dedcording to the mandf aocubat ésl ianhs
30 min in the dark. Afterwards, 2 ml of P
wer e diasncdaptedhetdeuts reended i n 0. 5s mhgdIBIA. Ana
sortenmgr wi edcd diwtel 96P WM ptlhaet eAst ri os cel |

FI ow Cytometry FacilitZ0, (Um0 veelslids ywerfe N

12



into each tu@le Rednbafhedt d5@ andgh NUh©,cont

2. @ 1% TrlidomPCRndvat er

6.2.24 Ge n eNfuecll emanidppu(NahopaoasRCSDKE8/ 109 ki ts)

TotalwaRsNkA rbeteadr 2Ou@i0O@®pcebkhulFACSor 5 mi
aB00im total 36@I uRleT &bNA feext r acca riroine dwaosu t
essentially amndidsacrtiub eedudtynignfdNiee s tyKiiotn s

( QI AGPNJAYy MRNA magnetic i soda@dorodii ngast oc atr
manuf act ur e I(N6ESB N enxstt rPuocltyi(o0A)s mMRNA Ma.gneti c
The qual iutaanttiigtesatla invideyfaqR N Ave rcealr r i edt bet usin
Agilent 2100 BRewendgzteramsysrtiepgnt i on and s
was carried out as-sgescf iPlCRd BidAy utemec i Shegg USEQ
PCS 10 8Naln0o9mpa roed oxcsod ntsiE@ Inflgy RNA oA RNAhg pol
cont aVMP ngri MER oaost agipon meAmpxdHder e
incubat®df anr B5min and tbhphi mhapdl@ypybedco
wernecuwuaat@® Of or 5 mi n e dtwi &@ne. snawpa tcdohoil n g
bufGOKCStH80OI SupersdriOpt RNEs ®OUMeOr0 mM
Dit hi otDHIfaint@o IGBISP prSQecS1@d9 Ol Rebvier s e
transRDbputfifoenr, 1 Ol RNabeO&Twafledl aNdcPe
pmie)wasddedo ithhe anneal edlatRMA alhG@ fionrc uzb amien

ofReverse Tr(@Q¥WcBLPpBas&Super Script Il V Reve
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SQKCSIWNA@xi ma H Minus Regveveheddransendi pt a s
mi xtinrceub &0 e ¥ Calf0o ®@iQn f o r, 0180U Onifnoarn dp &k emi n
atU@or SQKe S 100r8 U4C2 900 miOMB UG mfi an dp tkteU @

foll &WQkN®SA .0

6.225 Ampl i f/baat iceonddi nagt t achment of adaptor

A vol 2d oonfg Amp Taq,1MGsRP RMaA rMi otoVdB npgr i me r
180Buclftansee wabdlRevetmseenSscri bestweRNAasampl e
i naotfudsee loenc fal d ngt h t r @PhCecra gt am was r un
f ol 1300vass: 9155e G, ats HRELE E@ABC, repeat 34 ti me
step 6mitn6BE, and hoheratNBBRCEXonucl ease 1 |
was adndteod each cP @bhret uAbMP utroe XR ulbdad k8 7and i
UCor If5 Imio&& obry 14 I miPrC.R r eaernutonasl Iferrogn co
voluahdedi f f erwenrte baadadceddd Ginnghlo Eppendor f DN
tmeAMPur e XWebe aidtdal etdhe r eactdfomrs 5and ni nactu
room t enmpher anadsreex.e ptt he,t hhag setyermoaitean t
beawer e wawsihceed wi th freshly 70 % ethanol
Theuweasheermovedm t he madmre tpieds umdeain,d

El uti on Biurddweldaot(eEBDP, min at andomepémmper ath
magnet alnuaatetwas cl.€aer aampd icefa@ lseodn EOmeAy € d

into a c¢clean Eppendorfs Diblihe LBz a&ad dquodret if
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qualaist ydescrilbled ob ®Rae.i d Wd a p taatrdoe ((tRhAdR)
amplified cDNA | iubbradrey (B10m0 nn@)t .BEmoeb m e mp
prepar ewlad i thhaeddrnytl dMi tnH &INo w Prcienill m@ dainrdg
runnitnhfgjel owp rced ¢ scsa rwe eesds eonutti al |y as descri

manufactur erMisn |liNDEMtopwaetei sregguence devi ce

6.226 Bi oi nformatic tool s

Al | (DINnA& a sweesrcea | | ed Misn iMOW hseof t wat Beavail a
Oxf cNrahoplercdh nowelgi €ist e . TheweDdhNeAMmpsielgaick nice s
MATLAB and separated in clleaxsbs evserisy obharm3c ®
pl atfRagaenhr , DieteriahdafidéRetngaeddlnh2e0l17)
texts were vi ®euwdalupseeny aad!l obgani $he bioin
wakindly girveemn WayodA nAIDMAICv, er No tt tyi rdchhea m.
speci fic V,t hDei als giefniesatainan wer eeabt ai ned
t heMGTQWEST welthsei t\een di agrams were obt:

http://bioinformatics.psb.ugent. be/ webtoo

6.3 Res wlntds di scussi on

6.3.1 Procedure using purified activated NKT

Human PBMG@suf riadnd lewu wyeeer i s ol-cauletdu raendd wiot h

13


http://bioinformatics.psb.ugent.be/webtools/Venn/

stabl e human BCedeélsl) laisnd@APGCutes edce albhser
GaCetAs shofwngRifecee ul t ur es U@iCeh Il o pd-81d (Mut z
cel ldahhgher numberi noafr ya cNtKiTv ad eeldl spr de mon
increased abiTh@D3 H®O5 6attO@éwdd+si ovh.i ch 1 espc
t GaCe (Fi g2aPwer e FAKCSor (t20,ce®tude) and coll e

into the | ysing reagent and subjected to
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A [Ungated] B [Cells]

e A++
s ]
3
o |
)
<
(@)
a
0 1 2 4 b B
(x 10°) 10°
FSC Area
IC++
d
10
108
(o2}
é 107
100
10°
T | I T T T T I T T
10° 108 107 108 10° 10° 10° 107 108 10°
D3 ; a3
Gate %Gated Gate %Gated
All 100.00 All 100.00
B 0.50 B 2.30

Fig@@et i vanto-nosno loaft ed -BIKTt oeleidfsiova M &3z

APCA) The FACS dot plot shows total <cells a
FACS pl ot shows totabkthiymphgcfyyoesCDBoamnd) C8&
Dlare of CD3HGCDhbhBa)c es hsavetdi vDidgi9opna » & d

on only PBMC cel | swi(tBha |l adedT hnghBeen palpoptl s eadr e
representatives of seveaahumeaoldlwendgeyerrt s obt

ThRNA I ntegrity Nuerbeszle(dRItMN) twasltudsd ew qual
s a mp(l Secsh r ote,dee AG6 )s hdwmg 8iPpret he RI N number o
RNAxtracted f-comt i BdEECamicdoahd e a3 c M uniazs

1,2 and -Ahéspbhyed RNA extwxadcteaed®&dr ovint PB

GaCe4 ocoadeed8ckRivas t obenecavedAntee t hi s point the
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procedure was. tTohoe I[foonlgl o(wd 3n@ht)etrep  ewrBMCts
separation,s twercelK@orceed-towatbkbd | APCd for

i ncubtahewinr acel | Ud @pr X iamanBANES 1c.eShhy) s or t
(approxi madel he2RHMApepxtorxagpiat edThmd d png

and c oenxppleerxi meda mméry ghhec emai nhlaéedh stome RNA

degradation, causing the | ow RIN number.
A ) B FU] .
30
20 20
10 10
0 g P - N
T T T T T T T T T T = T T T T T T T T T T —
20 25 30 35 40 45 50 55 60 65[s] 20 25 30 35 40 45 S0 S5 60 [s]
Overall Results for sample 1 : - Overall Results for sample 2 : —
RNA Area: 13.3 RNA Area: 18
RNA Concentration: 15 ngjpl RNA Concentration: 2 gl
RNA Ratio [28s / 18s]: 0.0 {RNA Ratio [28s / 18s]: 0.0
RNA Integrity Number (RIN): 12 (B.02.08) RNA Integrity Number (RIN): A (8.02.08)
Resut Flagging Color: Result Flagging Color:
Result Flagging Label: RIN: 1.20 Result Flagging Label: RIN N/A
Fragment table for sample 1 : )
Name Start Time [s] End Time [s] Area % of total Area
285 45.72 07 52

Fig8ffehe RNA qualitative and quantitative r €
Bi oanal yzZPeaksyptoethuced fr ogmr aeflegtt rdbegrieato gtria
size distributiwint od KRNArdéspagmeinmmgeelof RNA
fragmeaox, s and metrics of RNA coommdeptration a
Two represent afjt heo Rédlnpd »etsr avi tthd- f r om PBMCs
cul duwiGalCed oade d3cMiti B)t hpeo-By s o |RaNtAe d
extracted f-comt BBMECewc bhde BecMlt 5

Several attempts to amplify the | ow RIN n
described by Nahopa&aheé ednprv erhdtah ddesd . wer e u
per ftohReMA r everse transcr ipptoicoss sag) dt sd rtamtd
RNA and RONAws deFRicgldibedunri n$ hTeG@IR/ ,sequences
need o be separatedbmgndlHé h@eemst artaimrsi e |

werde si g eStehnedt WIECR const,an2t froergaiecehcah nc o n st
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(Appendi x 5)

A — SSP
a = RNA
cce —— — PRM
I I
b - SSP
— . RNA
cee . . . | \ cPl
c SSF S — - .
— RNA
cce ¢PRM
d - SSF — M— — m— —
I Poly-A RNA
cce \_<PRM
B bp bp T2 34 S 67 O 01112 13
1000 =
750 B
500 B
250
1000
750
500
1000 eSS
750
250 500
250

Fi g83dAeRNA rever se,sttrramdgdc reied thiBdRECIRg
prodaftt &b ywe dRegv er s e t (RARNAr ifghdeémaur met hods

wi t h

CPRM PCR mercbudtwedng -RNAe fRTom f ou

our
met hods with TRA/ B/ G/ DV pr{fHh&PE€Rand TRA/ B/ G
prodaktt susniemdg TCR pl asmi ds-2@BlapdsC)ive cont
Anal yBCRr ol m@teg @or o£¢ egelr opho¥e@elss was at

wer e

stained with ethidium braommkbeDNANnd DNA

| adder mar ker .

As shdwmdiB@l | the amplifFrcg8RhAaisAlale scr i be

t hreesatl tssthage ongly suggestedadbagt ddbde. extr

13



descpireedoed dilloyng and compl ex Pkavyetdi ment al
t he RNA ddaqmrddeetri,onas diFsAcCSs sceal | b ys oatth enrgs
stressful prreodtleces delalt vmaabi | ity and subs

i sol at(eldo dRnétAi ,eankPsO 1 9)

6.3.2 FACSSo asotritvated MKEOBOc-BRORsndest edoPCR

sequence

The sameelFIACSort iwaggsexpesmnuicmestsf ul |y durin
i sol aCGhaomtWhratther t he secondwetiéd ea ngr @ DINAmM s
has been addressed emasupiregi ¢ EThy | d ©s csryi
activaspdclfpcdpri(maOYONKEId¢dasl,l 2, 000 cel l
10, O0Owecreel liss)o!| aanedd sHoyrrtGedd@ BY VI LO reacti on
Then, eachsseadat otpme wt D NeAs issy nptrihoegsrcar mm baesd

i BhapiTdhre Nest ed PCRdwdbesh abigm tsedgoTRA/ B/ G/
primers and TRA/ABR/pG/NBEE xp H FmeyrdPtrenPeC R
banadfst er the nested WEReprmroguashi dodubrahpWvblL(
previ ouasntdhes blangss on the gel were more cl

cell s dincrease
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Fig8@emal yBCRrotiue@tesg emo Sa mpekdaver e t he

Nested PGRotphtboldafichom 1, 000 cells, 2,000 cell

10,000 <cel IEd ercea gpephtod\edeiss waerda ws tt i n

et hidium bromi de, and DNAktwadPNRIi sadtleremauhk
The same watsbead beampsleidf ifooati on of the | ar

TRA/ B/ G/ DV ptrhaoenrsst awitt pri mers (two pri me
indi vi duad ¢Aysh esnhdd-wrg 8igiren addi ti on to the pr
there was no viwhbtk mmaadsonbhéeweage!| | engt

obt ained.
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Fig@fRemal yBCRrotiucebtesg amoPE&€Rgplrodualbwed

usiTRIA/ B/ G/ DV pmrinmdrantwiptrh mers (two primers
individuagéyleasiipl en white color, in yellow
and in gr eéthkPCR |porsb dwoeoitel , 000 cel | s, 2,000 <c
and 10,000 ce&€llkstrepphede®@elss wasratstai ned w
ethidium bromide, and DNAkwa®NAi sadterzerdauhk

These results wWweswthstthatravdermsad titanscrip
wad | mgplahhanger PCR drhpflsuft lceaariinwponsdtvhiemg

RNA g uwesl iuteyge d.
6.3.3 RNA ex tdiarcad toluwyu latf U rea  gwop efA GO tts ng

So far idtemoastbtadee dRNAh AtNntbesgrs ety | ow aft e
FACS <cel |l s.Ast idregcsybedlmbyl yostihsershoul d t
i mmedi fat @ed yPBMQ ni soorldaetri otho get (tBeei nha,gh R
Mal |l ya and. |l BatadaheRdhddt ur e tiinmeugbhatt il cena d

t RNA degradaThwsheakiwmgl {dufferent scobati ot
13



wWd necébsesragtyelvles e directl ycuoulbt beetedcalbat
antdh &kINFA eedRoaict di fferent I s(A0uhb a t2iho,n 5thi meen
over nmegent 9tead awlpe c kc uil ft utrree | mmiudddttf ieacrt ttihme
RNA integri tFyi.g3Asetshleo RMNAI RI' N number of al
10, 9.9 rels@ppexnavivlie@dly strongly suggested th

prodeasisesgati ve effect on the RNA integrit

A [FU) B [FU)
150
100
100
50
50
0 — R - 0 | B
T ¥ U v T LT 07 r %+ L & U [ 1 T
20 25 30 35 40 45 S0 S5 60 ([s] 20 25 30 35 40 45 S0 S5 60 [s]
Overall Results for sample 2 : Overall Results for sample 3 :
RNA Area: 828.4 RNA Area: 635.3
RNA Concentration: 519 ng/ul RNA Concentration: 398 ng/ul
1RNA Ratio [285 / 185): 21 TRNA Ratio [28s / 185): 20
RNA Integrity Number (RIN): 10 (8.02.08) RNA Integrity Number (RIN): 9.9 (8.02.08)
Result Flagging Color: | Result Flagging Color:
Result Flagging Label: RIN:10 Result Flagging Label: RIN: 9.90
Fragment table for sample 2 : Fragment table for sample 3 :
Name Start Time [s] End Time [s] Area % of total Area Name Start Time [s] End Time [s] Area % of total Area
185 4140 4327 1763 213 185 4151 4342 1400 220
%S 47.39 51.41 3631 438 285 47.65 51.69 2757 434
C [FU] D [FU)
400
100
300
50 200
100
0 1 = 0 1 B4
T T T 1 T T T T T 1 T T T T T T
20 25 30 35 40 45 S0 55 60 [s] 20 25 30 35 40 45 S50 S5 60 [s)
Overall Results for sample 4 : Overall Results for sample 5 :
RNA Area: 543.7 RNA Area: 1,545.0
RNA Concentration: 340 ng/ul RNA Concentration: 967 ng/ul
rRNA Ratio [28s / 18s): 21 TRNA Ratio [285 / 18s]: 21
RNA Integrity Number (RIN): 10 (8.02.08) RNA Integrity Number (RIN): 10 (8.02.08)
Result Flagging Color: I Result Flagging Color:
Result Flagging Label: RIN:10 Result Flagging Label: RIN:10
Fragment table for sample 4 : Fragment table for sample 5 :
Name Start Time [s] End Time |s] Area % of total Area Name Start Time [s] End Time |s] Area % of total Area
185 4163 4357 172 216 185 4038 4331 3780 245
28S 4758 51.69 2512 462 28s 47.15 51.36 801.3 519

Fi g8Aéhe RNA qualitative andlgoaniloative r €
Bi oanal yzZPeaksypteoethuced from el ectropherogra
size distribut i aomtdhoef cRONA e & padgredeiinningg ggeelof RNA
fragments (right), and metricsnwmhd&MNA conce
arbowhour represent dthievda og athp lRé&N$Aewdi f h om P B M(
caultur@GCevi ohded3cMlibbos@h BH, C) )5h and D
overnight

Meanwhil e tfhme&xgroatdo Nmlnsopore WwWecbenwsedi es

i mpr owag ntekepesi fiIPCRc BeA B QRICIEdan8d r el ease
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t Se QR CS109his new kit ahed pmpootaht babtgh
the typetrmdngewviepts®@se and the supply of p
and pr oc esdusrheofving i Bhesaa mplMds hew s mear on t he
gel whveNP pwiamemséedt here were just pri mer
sample 5 whemweorsluwsedr pari nteo show whet he
bands were preghed@CRoprsh thesmtnpldavresr e

ampl i f iTeRIA¥indi nTeRPAeCopir fi Besr s h dwrg 3ilBref ai nt
banafs aroumcodu4 80 bleps s g gtalseém®Elair s mi gThQR cont ai

sequssnce

Fig8Bemal yBCRrotlu@teg @amo 7A@ Geslinp |l wer e t he

PCR prsoduatbhywewsi ng VNP primer to do the rev
usi nRIMt oPt hiEeCR f r om O h, 2h,cbhbhtane swnmeumbmiaghor
respectively. Samplodotmabhwaeasilst hg PGRsproatdupt.i
doet heverse tranaccRNM ppritoome deon d°P CRs ifrgom over ni
caul ture incubadtiwenr.e B)h eSaFodRhlepréaddu eitg t he
product frol@ A) thamRIAY pr i meBE| eacntdr oTpRhAOOr epsrii sn
was%al®@el s were stained with ethidium bromid
under UKDb DNA | adder mar ker.

TRA/ BV primers awet@ensstdand pHdmHresfgtthh eof

13



TCRsoul d beAsbd moFmg@ifret here were gel banc

VNP pri metowde anbetREatelwiviragg t he constant

were used.

bp

1000
750

500

250

Fig@@lemal yBCRrodue@®tesg aoamo Sampgéleand 2 were the
PCR prsoduathywedsi nRNA hfewRa@WNRI spri mer to do th
reverse transcription) with TW®A/MBRY nprtiomer s
do PCR respeg3t iamdl . wRampdbeh e alPYW RWpir mgl utch e

RTRNA (wheagormusst ant primers to whtthe reverse
TRA/ BV primers andUbchmstnanto mroi M&€mRs rfesmect i
El ectrophoe@élss wasr atstained with ethidium
was Vvisualizéed@bubDdAakleddder mar

Up t o t hihse pexipnrptr,iomedld emh aomi zed wusing t he
pri memahopesentially as delsrcrtibiesdd gthudy,ei
chains ofedi@€@Rdensed € Ratnesdt @aqg DN nneerrse

requiinsetdead of tmeanNdN&@rapreil marheaidisfd er ent
VNP phiymeitdi zaend-t pioll yd RNAwiankd & sptiamérmredsi

subsequent (almpel i @amrcrmddtoinvi.MTyhe Daiftabwa 2 C
14



S p e ¢ uw haettehdeorn stthaen tor @ g ii onre r wa srdohti dadweani, | abl e «
to secondary RNA structuyresde lhradidgr ttong
was i ntco dBtéveitdcoe br &&Ks etchoen d ar yAss tsrhuwoomnu ri en.
Fi g3A-eafiecreasing the RMAMewmacdhbtnagi nednper
Whenamgl i f TRAVwpt hmer s amsdolc batshheamtgepr i me
PCR profductond wa@C emp ialkelxeg e (Fti gd3 B A S
recommended ,AMPWNaemoXBrbeads putbieffiocdati on
Nanopemge embengdsohroewlri g Be & xhpeelrd rembsr e
brighter after tThhee breeasdul par isfoi cfaarn ode mo
| arge >700bp PCRIi BAQ@SIuU cnto ti su speadsidffi obrtl k20 r t |
specific constandssedso@aB8oVPNdapdi smetr hwer 1

to break the RNA secondary structure is <c
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1000
750

500

1000
750

500
250

250

Fig@memal yBCRr ofluebesg amo.AgSagepll e 1 was t he P
pr odowbcttabh mwewsi nRNA h(ewidogo russt ant pri mers to di
reverse transcriptiotnhReCRIi t IFacmPRM R2r iwaesr ¢ hteo
pr odowcttabh mwewsi ng sTaROM eprli meirtsh anfdotrthenst ant

Uchaint hPeCRB Sample 1 wa®obttabywrRG@RIi pgotbhet RT
RNA (wheagormust ant primers to doTRA¥ reverse |
pri mers and ¢t otnhEit mait ntphPeCiRBa@m@watshe PCR

pr o douztit nferdkom sample 1 after AMRene o¥Pobesds
was%al@Wel s were stained with ethidium bromid
under UNb DNA | adder marker.

634 Cul ture of nswi tahl Ileirpgiidd® NPeBxMCr hcwe d nby

Usi hg bDpti mi ssead |ddmdirtyi oonff rToOmRu & r alnlsemr g ipd
vol uwsemprepared usyipeets kT pye disdhGa&a,re nt

Sul f dtaicdeo,sy |, Bearagmildetssupopolpy si@glcR&md i des
Lyspdhosphati dyl ¢tPEEGa®elramd n & wslafr@oirdal |y
descri bedt iiwnmaiNiKgrsar d 9 vaamcltand Kremeaberg,
201llactosyliaknamnamteil BeranaalOhl) Brazil

nut walspiipd d C descr(iMierdottht@ik 8)WrSagnowp
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bacter ifarlom iEgsacnhde nldRcEhs aamc odlil er gen sour ce

(Bufe and Holst, 2004; van Hoogevest and

After sMBCaccelilosn -omelrdeu aceodau e d wi t h t he di f
' i pids and t hfs rs RNwWg 2&kretrmet RMA RI N numbe
treat medt,s whi ch strongly s udgweaesstgeadod htad

proceed.
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Fi g8 8ee

d
i

e
L

[FU]
150 |
100
50
NG
0 — = .
- 3 5
20 25 30 35 40 45 S0 55 60 65 [s]
Overall Results for sample 1 :
RNA Area: 608.1
RNA Concentration: 257 ngful
rRNA Ratio [28s / 18s]: 20
RNA Integrity Number (RIN): 10 (8.02.08)
Result Flagging Color:
Result Flagging Label: RIN:10

Fragment table for sample 1 :

Name Start Time [s] End Time [s] Area
277 1196

% of total Area
197

18 40.74
288 4748 50.25 2399 394
(FU]
100
|
50
0 — —
T T T T T T T T
20 25 30 35 40 45 S0 S5 60 65 [s]
Overall Results for sample 4 :
RNA Area: 506.5
RNA Concentration: 214 ng/ul
rRNA Ratio [28s / 18s]: 23
RNA Integrity Number (RIN): 10 (B.02.08)
Result Flagging Color:
Result Flagging Label: RIN:10

Fragment table for sample 4 :

Name Start Time [s] End Time [s] Area
a2n

188 40.80
285 46.56 50.22

epict the siz

Nt egr numb@mRd Nextract ed
Xxtractedsf-comtweiBtbh€-3Muctezl | s

1082
2492

%% of total Area
21

492

RNA qualitative

o

L4

T T T T l‘l
20 25 30 35 40 45

Overall Results for sample 2 :
RNA Area:

RNA Concentration:

1RNA Ratio [28s / 18s):

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 2 :

Name Start Time [s] End Time [s] Area % of total Area
4288 1460 201

18S 4115
28 4653 50.23

I| T T T
S0 S5 60 65 [5]

727.0

307 ng/ul

24

10 (8.02.08)

RIN:10

3431 472

T ]

T T T T T

20 25 30 35 40 45 S0 55 60 65[s]
Overall Results for sample 5 :
RNA Area: 595.9
RNA Concentration: 252 ngful
rRNA Ratio [28s / 18s]: 24
RNA Integrity Number (RIN): 10 (B.02.08)
Result Flagging Color:
Result Flagging Label: RIN:10
Fragment table for sample 5 :

Name Start Time [s] End Time [s] Area % of total Area
27 1204 2

18S 4112
28S 46.36 50.14

2932 492

[FU]
150
100 |
50
o,
0 - —*la_, a
T T 1 T T T T T T 1T
20 25 30 35 40 45 50 55 60 65 [s]
Overall Results for sample 3 :
RNA Area: 607.9
RNA Concentration: 257 ngful
1RNA Ratio [28s / 18s]: 23
RNA Integrity Number (RIN): 10 (8.02.08)
Result Flagging Color:
Result Flagging Label: RIN:10

Fragment table for sample 3 :

Name Start Time [s] End Time [s] Area
4270 1230

188 4059
28s 46.57 50.15

F

2793

&,

-
1

% of total Area
202

459

T T T T T T T T
20 25 30 35 40 45 50 S5

Overall Results for sample 6 :
RNA Area:

RNA Concentration:

TRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Resuk Flagging Color:

Resuk Flagging Label:

Fragment table for sample 6 :

660.4
279 ng/pl

24

10 (8.02.08)

RIN:10

Name Start Time [s] End Time [s] Area
4276

188 4121
28S 46.60 50.30

1352
3230

T T
60 65 [s]

%% of total Area
205

489

aAgi geant 21 @® i BiReoarkess Ipyrzoadrufcseydsntfernro.m el ect r ophe

e di st rciobrurtei sopnolnadik enRgN Ag &fdrea gorhe rRiNsA,
RNA qual it atoinwee varnSdxdgreept € $ anhi ateh ev etsostharip | ENsAO W

i popol ys(alcRB&EyLiydgedsos phati dyl(é&tPliEadnol ami ne
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The barcwdiegaki fol | 0@al: CLMWBOULWE®2 for Su
LWB0O03 for Lactosyl cer ami @esL WBONB O0f4o rf olr P B re
LwWwB0O6 for LPE. LWBO7, 08 andt ®©9| avkele TGERA

sequences from-3PpBMCEki wi dh, MBB&ECGSl [osn loyn layn d

Thei nl ONt oadka 5h and t he base calling sof
accomplished on an i MAC c(Bmpapalrl wihdé a
sequemeacass| | ed using t hec ovmpniKINNGW isno f M Avlalr AeB
separtavtleadsses by barcodeswabBhedbyogntenmhb
Andrew Ward WUnowmeyASAICt | nThleans.equences we
anal ysed and classified against hauman TCEF

QUEST website
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TOTAL RUN TIME: 10m 49s VOLTAGE: -180 mV

Channels Panel

Live status of each channel's state during sequencing

SR e

B EE NE N O | [ R |
IIIIIIMI.I%IW I=E ﬂllll A lll
U | fe | L ==IIIIEH! o
] i ST O I

Il il N E.
R I B R R [ B
II mnm
l

i L unmnll---llll
mmmlwmmmmwwml- 0 0 0
10 1 0 L 0 00 0 A A

®9l | @157 ® o7 ® 181 | 16
Sequencing | Pore . Recovering | Inactive | Unclassified
H |

Fi g8MRedli me sequencing analysis.on Minl ON N:
Sequencing ansi Pbeenumpeesenhtacti ve pores a

good | ibrambmy im®rienidah@amtin@&edesuebompagred with

Pore. Recovering represents channels that b
Il nactive represenltengdranawvdis|l d hlag facre Seoque
Uncl assified indicates channels that are no

As shdwm44ipelf| owi ng Nanof@@B etSreangsucerniep tnsg ,
produsiedg the oplt7.ndtheedit mbet Nadopoerde reads
sequéeprpogtvles 5A0 Ot oltlm.199®d eesnic WVBO 1 b,ar code
3, 0WBi6tLMWBO02 barcwdd@&WBB39 bar c owdiet, WB1014, 2 30
barcodej t®WBb84barwiotdWBO @ 8Bar cwidteWB 077, 519
barcodewi tthWNB®8 bar codei thiv80 9, 6 & c @d e

recovered
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2T CRcheasiemquevidérs >500Db pVBOdetr @i n iddedgittif i ed,
LWBOQ2wi LtRVBQ3 W5 3IWBO4, wRRBBOS5 <cl assificati
wi LWBOBOWwi LWBOQ3F2®i ttMWBOa8Bn84wi tLMWBOAs t he
procedure delineated in this ,phet d@agoglgesh
number WdhaliGRor PBMC onll yntwa st sheek pByuttyyze d .
cell s alone also generated s o3dwee nwenNgjlcenc e ¢

sequdQuentemeiakrh®@ye results have been co
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728,566
sequences in

sequences over
500 bp

3,916
sequences
with
LWB03

1,999
sequences
with
LWB01

3,036
sequences
with
LWB02

sequences
with
LWBO05

sequences
with
LWBO06

sequences
with
LWB04

1,632
sequences
with
LWBO09

7,519
sequences
with
LWB07

7,763
sequences
with
LwBos

B ¥ 3
chain | chain | chain

FIEEA  EIReRNE

BOAA £0RA 60HAA | ERRE

mlaas
EIERENES

Fi gd e e

cl asasnidf incaftbiedihCRt Al@j@hraan(scdéepitvedsfrom Nanopore

segdencing of

antigen

presenting

cel

| s

fol.Dowi hg

t h manblayd ntehher aai |hphhsat hceh d ii npLi ¥dBs@ 1sehnocwens

f olkGal Cer ,

LWBO 2

BB Sorf abrtdesyLWer ami des,

LWBiOgopolry SaleaRzS)daWBadés 1t opi

PBMCS houyt LWBWiBH f @Ir owt & M@suatn dl iLPNBDD 9-3f or

Mu t

Lygpdosphati dyl( eétPEAlNWB G/Mmi fneer
cel |l swiatt woinel i pi d
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Thassi gnment of t he dsfafrern erdt ogdneusfiamgi I
avail abllMGTIWESTHheer e was | ittl-reefaesrsa gmaneWwt
and J PBaICes< «wlot ur Bidt3zpAPt€hno | i pi dgl, o nPeBMCs
wi t houwtnMU t3pAIPd§al one wiwédroawtadded dt o serve .
cons r Als sRowafleexcept rfedrereoance sequences,
speci fUxchaliOR selfuainced f r-ounl tPBrMdst3aciot h
APE€no | ipidi)ficlOseprenade onfer avinaRBRECs | i pi «
speci fic skKgtBPAPEad ofnreomi.t homatddlit p-od to tF
reference segqjuesnshsa, etdb eTqCeRe was O0Tarmdn L WB
LWBOMI assi fiwhatcihonwas.Tli ¢ wene ® BMER qic e

shar ed PbBeMCGseMunt3BAPC el | s .
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[ Names l total I elements

[ LWB7 LWBS LWBS [ 1 | no results

| Lwe7 Lwes [1 ITRAV14IDV4'03TRAJ37'01

| LWB7 LWB9 [ 1 | TRAV14/DV4%01

LWB7 7 [TRAV1S*01TRAJ3°01 TRAVI4/DV4*03TRAJ18"01 TRAVI4DVA"01TRAJE 01
TRAV14/DV4*02TRAJ45*01 TRAVI4/DVA01TRAJ22:01 TRAVI4/DV4*04
TRAV3'01TRAJ43°01

LWBS 10 | TRAVI4/DV4*03TRAJ44"01 TRAVI4/DV4*04TRAJ13+02 TRAVI4/DVA01TRAJ14*01

TRAV14/DV4*03TRAJ12°01 TRAV14/DV4*01TRAJ15%02 TRAV14/DV4*04TRAJ44*01
TRAV14/DV4*01TRAJ20*01 TRAV14/DV4*02TRAJ34%01 TRAV14/DV4*01TRAJ13°02
TRAV14/DV4*03TRAJ34%01

LWB9 17 TRAV14/DV4*02TRAJ21*01 TRAV14/DV4*03TRAJ41*01 TRAV14/DV4*01TRAJ49°01
TRAV14/DV4*01TRAJ10°01 TRAV14/DV4*01TRAJ31*01 TRAV14/DV4*01TRAJ12°01
TRAV14/DV4*01TRAJ11701 TRAV14/DV4*02TRAJ43%01 TRAV14/DV4*03TRAJ13701
TRAV14/DV4*01TRAJ21*01 TRAV14/DV4*03TRAJS50*01 TRAV16*01TRAJ15%01
TRAV19"01TRAJ16%01 TRAV14/DV4*01TRAJS3*01 TRAV14/DV4A*01TRAJ26%01
TRAV14/DV4*01TRAJ30%01 TRAV14/DV4*04TRAJ26%01

LWB9

FigdfMehe Venn diagrUhmmahg fbe ®TEBatihe aphWRO®HE BoMCsl-3+p IMIYB EBBRC o n e
withoytwBGPpPMealzone wi)tf.hout | ipid
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By r emohveé ngameecnocnetsai nee@gahni ¥ eac,dpe r ol

bi oinformatics alignmentchand swawiestciesal
performed for dartce shad€stu IsstdRgwgednZcle®sr e 3wer e
UGaCes peci fUchdiCR seq%einfceese dielfddc h §iCR
sequenaes os4l-speaimiUd@aT@Rs2quBndzipli dnut
Cspeci fUcchaliGR sequempeas ,fUXDaTIBRSs equences &

LPEpeci fUcchali @R sequences.
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Names | total | elements

LWB1 LWB2 LWB3 |1 no results
LWB4 LWB5 LWB6
LWB2 LWB3 LWB4 || 1 TRAV14/DV4*01
LWBS LWB6
LWB1 LWB4 LWBS |[ 1 TRAV14/DV4*03
LWB6
LWB2 LWB3 LWB4 || 1 TRAV14/DV4*01TRAJ34*01
LWBS
| LWB1 LWB4 LWBS | 1 | TRAV14/DV4*04
[LWB3LWB4LWBS [2 | TRAVIS*01TRAJ34"01 TRAVI4DV4"04TRAJ4"O1
| LWB1 LWB2 [ 1 |TRAV14/DV4'01TRAJG"O1
[LwB1 Lwes | 1 |TRAV1NDV4‘O1TRAJ23'01
[ LWB1 LWBS [ 2 | TRAV14/DV4*04TRAJ13°01 TRAV14/DV4*01TRAJ3601
| LWB1 LWB6 [ 1 |TRAV14IDV4'02TRAJ26'01
| LWB2 LWB3 | 1 | TRAV14/DV4*03TRAJ48*01
| LWB2 LWBS [ 1 | TRAV14/DV4*01TRAJ3*01
| LWB3 LWB4 1 | TRAV14/DV4*03TRAJ23°01
LWB4 LWBS 3 TRAV14/DV4*01TRAJ53*01 TRAV14/DV4*04TRAJ27°01 TRAVI4/DV4*03TRAJ20%01

TRAV14/DV4*03TRAJ49°01 TRAV14/DV4*03TRAJ30*01 TRAV14/DV4*02
TRAV14/DV4*01TRAJ43*01 TRAV14/DV4*03TRAJS4*01

| LWB1 | 3 | TRAV14/DV4*02TRAJ42:01 TRAV14/DV4*03TRAJ5101 TRAV14/DV4A*04TRAJ33 01

LwWB2 13 TRAV16"01TRAJ22*01 TRAV14/DV4*03TRAJ11*01 TRAV14/DV4*04TRAJ40%01
TRAV14/DV4*01TRAJ4*01 TRAV14/DV4*01TRAJS701 TRAV14/DV4*03 TRAJ20*01
TRAV14/DV4*02TRAJ14*01 TRAV14/DV4*03TRAJ21*01 TRAV14/DV4*03TRAJ3*01
TRAV14/DV4*02TRAJ44%01 TRAV16*01TRAJ20701 TRAV14/DV4*01TRAJ40%01

TRAV14/DV4*03TRAJ26%01

LWB3 4 TRAV14/DV4*03TRAJ14%01 TRAV14/DV4*01TRAJ41701 TRAV14/DV4A*02TRAJ3701
TRAV14/DV4*03TRAJ39%01

LWB4 27 TRAV14/DV4*04TRAJS1*01 TRAV14/DV4*04TRAJS301 TRAV14/DV4*03TRAJ27701

TRAV29/DV5*01 TRAV16*01TRAJ23701 TRAV29/DVS5*01TRAJS2701
TRAV14/DV4*04TRAJ42°01 TRAV14/DV4*03TRAJS*01 TRAV14/DV4*01TRAJ25%01
TRAV14/DV4*01TRAJ48*01 TRAV16"01TRAJ27*01 TRAV14/DV4*03TRAJS3%01
TRAV14/DV4*02TRAJ10*01 TRAV14/DV4*03TRAJ4*01 TRAV14/DV4*01TRDJ1701 TRAVS-
1"02TRAJ10*01 TRAV14/DV4*03TRAJ16%01 TRAV14/DV4*01TRAJ3S*01
TRAV14/DV4*03TRAJ47*01 TRAV14/DV4*04TRAJ1*01 TRAV14/DV4*02TRAJS3*01
TRAV14/DV4*04TRAJ38*01 F TRAV14/DV4*03TRAJS7*01 TRAV14/DV4"02TRAJS2*01
TRAV14/DV4*04TRAJ29%01 TRAV14/DV4*03TRAJ22*01 TRAV14/DV4*02TRAJ 1801

LWBS 29 TRAV14/DV4*01TRAJ9*01 TRAV14/DV4*01TRAJ18°01 TRAV14/DV4*02TRAJ4101
TRAV14/DV4*01TRAJ59%01 TRAV14/DV4*03TRAJ11701 F TRAV14/DV4*01TRAJ13%01
TRAV14/DV4*01TRAJS54*01 TRAV14/DV4*01TRAJ27*01 TRAV14/DV4*01TRAI44*01
TRAV14/DV4*02TRAJ23%02 TRAV14/DV4*04TRAJ45°01 TRAV16*01TRAJ7*01
TRAV14/DV4*01TRAJ50%01 TRAV14/DV4*04TRAJ35°01 TRAV14/DV4*01TRAJS 01
TRAV14/DV4*03TRAJ25%01 TRAV14/DV4*03TRAJ28*01 TRAV14/DV4*03TRAJ4301
TRAV14/DV4*02TRAJS50*01 TRAV14/DV4*03TRAJ38*01 TRAV14/DV4*03TRAJ40%01
TRAV14/DV4*04TRAJ22*01 TRAV14/DV4*01TRAJ29%01 TRAV16*01TRAJ34%01
TRAV14/DV4*04TRAJ9*01 TRAV14/DV4*03TRAJS2*01 TRAV16*01TRAJS2*01
TRAV14/DV4*01 F TRAV14/DV4*03TRAJ31%01

| Lwes [3 | TRAVI4DV4*01TRAJ45"01 TRAVI4DV4'01TRAJ3E01 TRAVI4IDV401TRAJITO1

Figdéhe UOfCRmily analysis for six |ipids
Thiei gb mberomeff er ence s éuqgealnone stodnilitgdiyeh
ervrat®5%f wwaséed NanoporEeRasreg,uekKlcomgt aran

and de Ridder, a2®md#E;)s Siisnglhi kely due to th
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signal pft hee s DINNE cur( £ah reeniel@elnd rind Ntehnitss

st udot, onhpmena@lyence bu@g uslihaepdse atwieors

det ech edptri rpirod,d c mi xt Wprrei noefr s4 at 56 end o
reacwassre dl nterest i nall ynotsd wldavhdari HiCR etghuaetn c e
arfe aMAV14 fTamid i sedgegtdf RIAVA AT mere wmpl i fied
during the TRCR rrceadtin omthlye isetah dbdoalsogy use

mi ght ba Hdaegéonumber o f PCR cycles reql

mat er Nahopgome sequencing, whi clarcadesdi st c
and seqKebseshul | A Wthoel ko rna hli srpgeisd &1 C
amplification cannot be discarded at thi:
mi ght shed some | ight on this.

These mesulonsy pritehfei msnhasyepsdon this con
reasonfaddy technol adgeynonTh eaaet refd | ¢ikofaHt ayd
l engt sefOQRndbe ar yobcameabdg the Nanopore s
pl at Thoersne. i niatriea le nrgeosue pasgsgmronmvearaédisli eamgg t h

i pidbraryrapPpsBCR

6.4 Conusli ons

I n €hapgd erapitdhrbughpwasmeebBodiskegd-ence f ul

| enlgC®r anscripts using target dde clapprhaumr e a|
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PBMCs dnr camh vel giind eer wer<eul sofatdedi ahdac:
human DC cefBlcel i sap aMUAPCoempIl @s d ficex adfs e n c

di f fleirpgind s

The main conclusions were as foll ow:

Foll owing nanopore sequencinghbtai hedtdal
which uniquely alignedhetwe r3BEBRCeeronst ant
speci fUcchaT@R sequens@®ci I8 hSadil@dRasteigduee n c e
4 Lact os ys peceecriafmdcdhe@®iCR sequences,- 27 Bra
speci fUcch ali @R seq,u e2e cLiPfSicch aTiGR sequences

3 LPEeci fUchal@R sequences.

This novelanméthaad ptl hireodu gthg ulh i gaotrakifn ows
targetl e DEBMIRINA sequences from Thel arge n
power of was$ sdenmaobhyd ttroambeidni ng transcript
withl dniddlRequence characterizaNK®dn from
cel |l W4s hNag o psoerqeu e n c i ,n gc and[ClReetdleu s hoaid d

bebt awinteld a reasonably cheap technol ogy.
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Chapter 7 Fi ndailscussi on
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The mechani sms that | ead to the devel opme
What makes an all ergen and, in pad.ticul ar
Thet or&geal bumi n eBaewmaj®r 1 al & etagnedn tihne Briarzsit
all ergen taltbnransfaenrsrgeedhifcr o Nomeldt plednt t o
200R)evi ous work has demonstrated that | irf
of proteins, man ntlhye fooaogde pafotRri anzsi. | nut,

the induction of anti bodand emppoxniskel Y ligre)h
Theipued Ber e 1 prndtceiinn iasnimoatl ar seamudn opgl e
essential fo(Dehmremanh IneAlKe aibeWd @ k2i0n0g7 )wi t h

nut protexpe miojpumeh tsvad st yhsaba wirr a | pl ant i pid
essenti al role in the al,buestuggegndi ¢cta tt yn owrf t h
conventional T cell s sucnhpoast aMiKT rceeglull sat ari
initial all ergic sensi t(iMiareottotail Ortthd )se t o B
orchestr aft eddPCqctliiopn Han fi&Th @ Pa hd@elblt her s)

and Ti setlil shabhMiAG | ke mol et uff&€R (@DEY)Y actio

and srheosuunldtl arge cytokine release.

Ther ptfhoenelye ndgi m of twhbe wbr-k# haeritat @i ¢ r o

t echniugnudeest ttaokhs i ent tr ansdtealli @ nftsusuan nge lel
t asstelses ability of natural antigens from
the acti vadanwentoifomablheT paelplosed high thr

should be stabl e, repemadwgh badr &,pd mackeunetntan
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for ani mal Fex padrhiingietcrionweguessstsd gener at e
transi ent |syt atbrl aen shfuencat newloge kd rnoltionceosl to i sol
c har a mtoevieil pe d bi nding TCRs fronwapri mary
optimised, a neawtNGHtiUsmbdsd reaasntiasnaobnf d at

the transhect 8@C@Ramdrdrogate stabdswashuman ¢

carried out.

The first pared ot itmiize sdd usTeCiReEiopneE gveer t er
cel | system based bmni tcioanime ¢ kb ahaudntatcee dlil z d ti ina
' i nes wusicred |[kmsawmuTl at orilsod ®@mydi n hwe r & MIAh &
suitable activat-AT)ys dolrl JurkmdhsQaocamarsgd N&l
effective I RIN&aBr)k acBeodfdlsa k a¢ Lucia and Jur Kk
were ablbdutesppgHestransf edGd@erwi g mectihfei c
TRAV10/ TRBV25 exppétidsadadahemud smirced- with |
l oad@€COLThis sugigkesiAWNF ahaB NsFi g weaelrlei ng

i ndwolee ITICR ddctivatwatsheamnhlwaded t hat Jur
coul dutes st akbteyntudtahtee functi omespoMNKITng et o
ext elringitl d mdIr ioTuCgRh a c t Otvhaetri oinmpor t ant i nform
from the WAKIBatdatmader o ucruletxuree icnoeididiatli acnos
celwesae much moerng dfifpiicd-1ABPLCThehaer Thpt age
translfeldlelded TCR Jurkat Lucia cells expr

protein(pM3dABAa®) sncp ét2csledur s .
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As our initial hypot HNeKsTi Bt grraacvtiitcart ednadar t
knowl edge no human stable NKT cell i ne i
descri bCGhdapitmads hgear r i e ®N@@DBuu 9 inreg ctehd | i ne
cel | line, nNEsp€esi hasobkgnt wi dely used b
the MowhMbdnds however it has shownn to be
ChaptTer o#ercome this |imitatU/sbeguemeesxpr
wasucceasftempphetdi anevd bhbywdependent systems

bya bidirectional amahmoher oy lae npliadmit d on

systebBot hempedgmdl e DC cel l l' i nes as | ipi
st adbbdmmefdcrcell l i ne asA asisgurirfo gcaatm® s ynmsptr eom
efficaachyewiggR mdnul I cell WwWheep WHe@angat 7

l entivirus polygystsemioaiini c@onsieeRAssédse
suggdhtat -pher mhg of U/AMERemdogdgeamoER fol dir
presence of the new ha mampdiCrRi rsge qtuleen cfelsn «©
the TCR | ipidetreiclesntrmfogtahhéEh ey s taennds apirles en

the intermediate steps f orWaiatgs a®@tli9mi sat i

Il n order to I sobHtremadthiev agteender AKT popul at
l ymphopgt tiscul ar activabedmr matlkei sedeed
experi ment ahle ceoxnpdrietsisoinosnr bonfgl D6i9n dwmae dstbhy
sti mulThaesenresults corroborabbséheedvoak

increase in thetexpree sashitdery offtLed@@agtailo.n
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200@t) her (sl7@vdri v at isounc hmaar(ski eQikDs2zba vae 0 0 5 )
have baevédr htoruitednThhpss mac ¢ s NKTu Icteu rlesd cwi t h
GaCe4 oadedweAPdCaslvy FABSve an hmydd®6GOFE"
activatedhewrmlul t ured Wwiotall edT APICEpYdol i pi d
GaCe( al so call ed KRN7000) waesenorfiogri naanltliyt ui
activity of compounds (d&Keorbiaweads Afllr@o®n® ) mar i n e
striopniggtdo t he NKTSC ddtb,r FCROTHte FrpicCli on
usecd our ewperdemenved BndmcBnakstsNof a
mi xture of Pde\pisdwsdi asshsoéwenvhee h 8tr az i | nut I
fraction Clwasi partncahiamal E#®hedat,fadati on
2013 )Asactiaonc oGnpilsex mi xture of | ipids, th
actruvel i pigmafilslaenli vy na @fh détntcee tt ditealr elduc ed

comparicdl Cer .

I n the work pr e diendleat ipogrotofcodisndgloa pri mar
by FAGBSWweng | mpr ov e dch ntdhsde qoupeTnCcResdsveodl v e d
CB+CDEBP6®Practi vat epadriiefde!l fs om allergic an
volunitreetrBi s system acatawlet uQDe6d9 +wictehl |1si pwe
APCMu(t32 Therefromay ypl i pi o eswhearcei fgwcc cNeksTs f u |
i solated from PBMCs froMhseaklitmpgpd) uins ewo sk (
t woi p@al CeBr anidl hwet loeeddpti ttde CA PpCe ss@nt e d

to the priCOBr+yCDsefCBad+mul ated NKT cell
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i ndiuvail 'y cel |l sortedlnatmpesd itespamidmesrtgqsl e

O

l ear i ndi-cwaltti wme st hwpitrtohclomuct ¢ dlviaptiedds pr i mary
cell s. This may be toeulpwegtuuhatabdi lbiyt yauafo

t i mu(l Waet,naROM & t hiCDG6HOnp"ars intdiweer ec etlhles

(7))

—h

ociuns t hiGvest Y. TCR clamuaccacedsilsvepdied speci

(7))

equencesEiitdreenrt idueedt.o t he bias induced b\
overall experi ment wd dCRdIDINIAD asse gmiemiclear

e g u eTnhcreesso fp dniu@s @geci fi ¢ T(E€ Regdaeqgudhbnee s

(7]

however were iadesemblied amidn westeekadsy at emt |
Surroglatt® (TJeoekat |76r)anwsefreec tterda msiitenntt he nt
receptocs| mamdedowi th human APC presenting
T cell | lyesantshf &acdieantha-2 eespoensihomghien

to nut nl @ald€et ha

I n subsequenmntheex e reietmmaurt sfsepcetca o icce | | l i ne
scrfeeamct Boazil o ptnhdast ® ®@an produced by our <co
the RotlkRametr ésteantd md h erseec o mbcien a n hloiweeds s

specitfowapredyst il ¢ ghlir#restCihamp) er Wben albm&ll ysed b
MS ME1lsed r acwe ro@ mip cosseedv er a l cl agpsaad icful lairp iyc
enriloyaeds mal | number of Prpénloismpihmdrn ypi dnd pee
compound identification suglg8&sarmsd thlad drhe

enri cphleas pmat i dyHocestphhaandilt yalnedt panol ami nes
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respelcyti vwher eas PL7 al so contai ns p h
phosphatidyl swasiume rs e miged .o Iftind PE and P
t hheesarpblractions on TLC (closer to the n
t heiyghmive been complexed with more polar |
al so unexpected to find Pet and PMet spec
been reporéeednbel ant s. These mol ecul ar S

degradation products formed during the e

procedures however it would r edcquigrhd yphos|
unl iuknedeyr conAditdndoruetxicom i ng, the results p
preliminary and do not unegwideoal Fyedemc
t his stthued yohrelryeli f f erentiating factor betwe

sensitise andhiaaoahi nasul.v sHoovee/teal, e rt aarnkceen t

these results further supportsmogmhti mpil taiyal

an essentheli mtodliensinc all ergenicity of th
The potential role of natural Ilipids or o
all ergenicity of proteins has &lasgeattra

numbers ofgemsotheawe addeer shown to possess

transf eranfdundtei crod  ective | ipid I|,igands ¢
revi ewed (€CudbRdvbesta,calk Bt &) mewmte || component
the discussion on i ntTrhien spirce saelnlceer goefn itchiet yh

site and the observat-ppasemtaed owihtelm @ roont
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influence the initial st ageisntodReadeting r gi c
|l ipidgand binding data of Pru p 3 showed
binding and basophil acti vaétinadm ngr epumalpl
ot herwise buried i nsCuUdeRdtdlsta, aDA&Fqt t ber uc
presence of Plriug apn d3 ,i ntcheeakiepdi Al | ergi ¢ s
interaction with immune cells (activatio
cell s) -l iTohaend icpardr segreg€EPt edpbpiwvar s expr
i APCand then recogniThed-l bgaidNKTseemd st o ¢
adjuvant modul ating the i mmune system to
(Tor deesti | dIR2OTHI) S furthély ppotriBfatedal | er gi «
sensitization is enhandedabystbarrieedqghbli
all endeshbabseen reported thatcarrotcadi radcltel
activat e rtersep, ointmsoet 3lriemdiii mg Heoe tlePaS2 0 1 3)

Anot her gt blaijppifdumidndidcgPatfor ¢pr@a2pljanit apnol |
mi ght indirectly contribute t(OGanmz8laez er g
Ri cejta, aRPOith®E)se studi es salrle siungvgod svte dt hiant tlhie

all ergeni cailtlyerogfe npsr.ot ei n

I n the currentnesedidyt o Bee ®ulll y i oharacter
few species of raufinmd Prlignikpiepalme@omponent
(PCA with adeqluhaetiemec oana ér o tdxembser iweeret s

unf or thuenyadred yt he scope of this thesis.
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T he Iseienlgl sequenci ng Cihat lth@ado [Brostyteapssl eed i n

idi fficult, very time consuming, expensi \
bi asefli ampl ons$ hr Ne\gh@EugerNBet g uoenpd iat g or ms

such as 1Tl lumina are cursequérmncicrognmefr cil &
|l 1l umina technique provides great sensiti
can be wused tda vedentiyf ywi TEGRuUut Tghuiasnt i t at
power f ul pl actaomrlng hgoeweewreart e s hort reads o
l'imiting the reconstructi omMmCRSI eagglwdall y di v
201B9g over cloimai gadneds @nb traei and | soehghuee nncaenso p or e
met hodebdasgyexahor awasMingl OMvVi ce optimised a

sequemeti mgdoofl oTgGGR MRNA transcripts.

Fotrharsd only as an pxotwasaloptys mid s ednpe d a
i €Chapt efTabwBNAexftr®@BMEd Humam | unatfeteerrs
caeul turasewethi oAf todr | sevaemrsalt hieodist i ¢catni o
728,566 WweapscwuicptessIonl 9% @fr odatiandg r eads
sequsowea HSAGO0 almp.average TCR sequence is 8
i mprovement soyvsetiRyrish @& eot h evawt h it theeh had pihsa
chain sequences WwWemoen am@iltyBeogetalue
contain50@bd UGaCespecii183cSulfapededic
Lactosylspea@aini dBsabkipipdodd i shRcantli &S

LPEpeci flUcchaliGR sweuend&@beesedts demonstra
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Mi nl ON Nanopore sieguanpowewlt iedcdhnm ebgen euds e d
to sequange ACRbesrglle@ceasnal ybsiiosi ndfor anmd i ¢
processing of the TCRs for the remaining

certainly Dbpeubsluibcra ttitoend sfooorn .

Nanopore sequreoaweectd niod oggyr adpeild vering | ong
on a portabl e oisncsda gAudiemg tadadméijoem Ici t mraaur
of Minl ON sequencing is its | owegradead ac
t echndlRagiges Kl ooster man nand i deaisRaidd/er ,i t2C
shown t o bany hraeofoea seen.c ewlesr eeq ugeeracea sant ye d |,

Si npd e mumeatei oparbeesne naompaECR e f wiraetim ctelse

IMGTdat abasckerhe patient examplal ndoespti caleld T QR
Uchain swegiueoames same \V dlehne fsamgigieysetre d hteh a
patient has a | arge bCRscycal esnorséqupirroddc bt
sufficient amdreea | adilq eomoiNmgrdhlk pmapesl wv. o
ot her patients using separate foQme differ
of the | argestfdrawhaeomk@&apaweawdrhe | ack o
information on CRie Pai riilbggdos s @b dtCiRa l for
angteinecognhGaveamsaR OTh@y oducti ombl ofbrsahlhufefsl if mg
af ew sddJcbates as obtained forOtameri brodrie s
compl ex combgemdrmtrs ath ppvweo plased by .sever al

i Repelrnoifrerhaisn sdteavnecleo ped a csoegmsaitteisv ep amertih
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of humaan@V@Rognisssi ng t hé |suamilrm t. fr @ramd

| n sunhnearryes ul h st shewsthedy corroborate our
ansiluggest that smaatduMNXIT gledrdts lairpi d nvol ve
all ergeni ci tBy ofefputianpgi saeenas ur al hydroph
Brazitthenuwonk &st6etpo cclhoasreegbbaer imakes a comm
protein .anThae lagrdgtefinmd mnt o d uocl X toenn sainvde tleispti
specific cell | i braries have been delines
sequence new TCR sequletnciest hihaigs etdeecehnn i agtuteesr

descri wedl henabl e ot her mat er i alrsdsoft o nt e

t heir i mmunoef satlilneulga bcd orpeostpeonntsieasl |'y provi d
assay to enable selection of commercially
of i mmunomodul ati on.
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Appendix 1

TRA gene(s)

targeted by

primer Extenal primer sequence (EXT) Internal primer sequence (INT)
TRAV1 5Nfj AACTGCACGTACCAGACATC 3N;j
TRAV?2 5Nj GATGTGCACCAAGACTCC 3N;j
TRAV3 AAGATCAGBANIFCAACGTTGC 3Nj 5 Nj
TRAVA4 5Nj CTCCATGGACTCATATGAAGG 3N;j
TRAVS 5Nf CTTTTCCTGAGTGTCCGAG 3Nj
TRAVE6 5Nj CACCCT GA COTCEOMACCCTGARATCA GAN] C (
TRAVY 5Nfj AGCTGCACGTACTCTGTCAG 3N;j
TRAVS-1 5Nf CTCACTGGAGTTGGGATG 3N;j
TRAVS-2, 84 5Nj GCCACCCTGGTTAAAGG 3N;j

TRAVS-3 5Nf CACTGTCTCTGAAGGAGCC 3Nj 5 Nj
TRAV8-6 5Nj GAGCTGAGGTGCAACTACTC 3Nj

TRAVS8-7 5Nj CTAACAGAGGCCACCCAG 3N;j

TRAV9-1, 92 TGHNJATGTCCAATATCCTGG 3N;j 5Nj C
TRAV1O0 5Nj CAAGTGGAGCAGAGTCCTC 3N;j
TRAV12- 1,

12-2,123 5N CARTGTTCCAGAGGGAGC 3N;j

TRAV13-1 5Nj CATGAGTIGCAALCCCT 5Nj TCAGAC
TRAV13- 2 5Nj CAGCGCCTCAGACTACTTC 3N;j
TRAV14 5N AAGATAACTCAAACCCAACCAG 3N;j
TRAV16 5N AGTGGAGCT GRATAGCOACETAMCT GANA GAC £
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TRAV17Y 5N GGAGAAGAGGATCCTCAGG 3N;j

TRAV1S8 5Nf TCCAGTATCTAAACAAAGAGCC 3Nj
TRAV19 5Nf AGGTAACTCAAGCGCAGAC 3Nj
TRAV20 5N) CACAGTCAGCGGTTTAAGAG 3Nj 5 Nj
TRAV21 5Nf TTCCTGCAGCTCTGAGTG 3Nj
TRAV22 5Nf GTCCTCCAGACCTGATTCTC 3Nj
TRAV23 5Nf TGCTTATGAGNACSCARAGCBTIGATAGC!
TRAV24 5Nj CTCAGTCACTGCATGTTCAG 3Nj
TRAV25 5Nj GGACTTCACCACGTACTGC 3Nj

TRAV26- 1 5Nj GCAAACCTGCCTTGTAATAGANTCACTCCC,
TRAV26- 2 5Nj AGCCAAATTCAATGGAGAG 3Nj

TRAV27 5Nf TCAGTTTCTAAGCATCCAAGAG 3Nj
TRAV29 5Nf GCAAGTTAAGCAAAATTCACC 3 Nj
TRAV30 5Nj CAACAACCAGTGCAGAGTC 3 Nj

TRAV34 5Nf AGAACTGGAGCAGAGTCCTC 3Nj
TRAV35 5Nf GGTCAACAGCTGAATCAGAG 3Nj
TRAV36 5Nj GAAGACAA G G TS50\ TAATGCATACATGIIS T3TNB T C C
TRAV38- 1,

382 5Nf GCACATATGACACCAGTGAG 3Nj
TRAV39 5Nf CTGTTCCTGAGCATGCAG 3Nj
TRAV40 5Nf GCATCTGTGACGASAGSAGTGBEBATNTTAA/
TRAVA41 5Nf AATGAAGTGGAGCAGAGTCC 3Nj

TRAC 5Nj GACCAGCTTGACATCACAG 3 Nj

TabllPg i mer s Ucéhragent iTCR ( TRAV) g(eaessh ,f owa nNje s t «
and Thomas, 2015)
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TRB gene(s)

targeted by

primer

External primer sequence (EXT) Internal primer sequence (INT,

TRBV2

TCGATGATGIAATTCTCAGTTG 3Nj 5N T

TRBV3-1

5Nfj CAAAATACCTGGTCACACAG 3N;j

TRBV4-1,

4-2,43

5Nf TCGCTTCTCACCTGAATG 3N;j

TRBV5-1,

5-3,54

GATTCTSONMGGKCKCCAGTTC 3N;j 57"

TRBVS5-5,

5-6, 57,

5-8

5Nj GTACCAACAGGYCCTGGGT 3N;j

TRBV6-1,

6-2, 63,

6-5, 66,

6-7, 68,

6-9

5Nj ACT CAGAECTCETCRAARA TEAT BING

TRBV6-4

5N ACTGGCAAAGGAGAAGTCC 3N;j

TRBV7-1,

7-2, 73

5Nf TRTGATCCAATTTCAGGTCA 3N;j

TRBV7-4,

7-6, -7,

7-8, 7-9

GSWTCTBYNGCAGARAGGCC 3N;j 5

TRBVY9

5Nj GATCACAGCAACTGGACAG 3Nj

TRBV10-1,
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102,103 5N) TGTWCTGGTATCGACAAGACC 3Nj

TRBV11-1,
11-2, 113 CGATHENTCTGCAGAGACGC 3Nj 5
TRBV12-3,

12-4, 125 5Nf ARGTGACAGARATGGGACAA 3Nj

TRBV13 5Nf AGCGATAAAGGAAGCATCC 3Nj
TRBV14 CCAACARANICGATTCTTAGCTG 3 Nj 5Nj AT
TRBV15 5Nf AGTGACCCTGAGTTGTTCTC 3Nj
TRBV16 5Nf GTCTTTGATGAAACAGGTATGC 3Nj
TRBV17 CAGACCCGMNAGACACAAG 3Nj 5N
TRBV1S 5Nf CATAGATGAGTCAGGAATGCC 3Nj
TRBV19 5Nf AGTTGTGAACAGAATTTGAACC 3Nj
TRBV20-1 5Nf AAGTTTCTCATCAACTISAER GIINGFACCAG
TRBV23-1 5Nf GCGATTCTCATCTCAATGC 3Nj

TRBV24-1 5Nf CCTACGGTTGATCTATTACTCC 3Nj

TRBV25-1 5Nf ACTACACCTCATCCACTATTCC 3Nj
TRBV27,28 5Nj TGGTATCGACAAGACCCAG 3Nj 5N
TRBV29-1 5Nf TTCTGGTACCGTCAGCAAC 3Nj
TRBV30 5Nf TCCAGCTGCTCTTCTACTCC 3 Nj
TRBC TAGAACTOWBACTTGACAGCG 3 Nj 5 Nj

Tab2Pa i mer s btcahrag ent iTICR ( TRBV) g(ehaessh ,f oWwa nNje st
and Thomas, 2015)
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TRGV gene(s)

targeted by

primer External primer sequence Internal primer sequence
TRGV3. 5 S5NSTCTTCCAACTTGGAAGGG3d

TRGV7Y SNTCTTCCAACTTGCAAGGG36

TRGVA AT C GINGBIGIGITAC A G 3 Nj 5NjTACC
TRGVB 5NTGGCCTCCCAAAGTACTG3N;j

TRGVS8 5NJCCAACTTGGAAGGGAGAACS3Nj

TRGV9 5NICCAGGTCACCIWGATGCAATBNCATATG
TRGV1O0 SNTTATCAAAAGTGGAGCAGTTCS3N;
TRGV11 5NJGAACAACCTGAAATATCTATTTCCS3N;j
TRGV1. 2.4.6 5NJIGGGTCATCTGCTGAAATCACS3N;j
TRGC GTGTTCCCGNGCTGG3N;j

Tab3Pag i mer s gcdarag et iTCR ( TRGV) g(eGess dtoralNe,st e

2016)
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TRDV gene(s)

targeted by

primer External primer sequence Internal primer sequence

TRDV1 5NJGCCCAGAAGORTGALARPRALOCAGANGATTTT

TRDV?2 S5NNAATTGAGTTGGTGCCTGAACS3N;

TRDV3 5NSTGTGACAAAGTAACCCAGAGTTCS3N;j

TRDV4/

TRAV14 5NJICAAACCCAAXNAGCEGAMALBBIAGGCTG

TRDV5/

TRAV29 5NJGCAAGTTAAGCAAAATTCACCS3N;

TRDV6/

TRAV23 SNTTGATAGTCCAGAAAGGAGGS3N;

TRDV7/

TRAV36 5NJGACAAGGT GGTANARPATGCTB®I TGTCC!/

TRDV8/

TRAV38-2 5NJCAGTCACTCAGTCTCAACCAGS3N;

TRDC SNICTTCATATTTACCAAGCTTGACAG3N;j
TabdPa i mer s dcarag ent iTICR ( TRDV) g(eGuwes dtoralNe,st
2016)
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Appendix 2

PatientNumb | VUgdgene JUdgene Vb d gene Jbdgene D b dgene
er/Lipid
U/obo / U
chain
1/ -GalCer | TRAV8-6*01 F TRAJ32*02 F | TRBV6-2*01 F, or TRBJ22*01 F | TRBD1*01 F
U/ b ch TRBV6-3*01 F
TRAV4*01 F TRAJ16*01 F TRBV20-1*01 F, or TRBJ27*01 F | TRBD2*01 F
TRBV20-1*02 F or
TRBV20-1*03 (F) or
TRBV20-1*04 (F) or
TRBV20-1*05 (F)
TRAV1-2*01 F | TRAJ33*01 F TRBV6-1*01 F TRBJ1:1*01 F | TRBD2*01 F
TRAV1-2*01 F | TRAJ33*01 F TRBV6-1*01 F Homsap Homsap
TRBJ27*01 F | TRBD1*01 F
1/ Nut Homsap Homsap HomsapTRBV6-4*01 | Homsap Homsap
U/ b c¢ h|TRAV1-2*01 F | TRAJ20*01 F F, or Homsap TRBV6 | TRBJ23*01 F | TRBD2*02 F
4*02 F
Homsap Homsap Homsap TRBV261*01 | Homsap Homsap
TRAV1-2*01 F | TRAJ33*01 F F, or Homsap TRBJ1-1*01 F | TRBD1*01 F
TRBV20-1*02 F or
Homsap TRBV261*03
(F) or Homsap
TRBV20-1*04 (F) or
Homsap TRBV261*05
]
Homsap Homsap Homsap TRBV261*01 | Homsap Homsap
TRAV1-2*01 F | TRAJ33*01 F F, or Homsap TRBJ21*01 F | TRBD1*01 F
TRBV20-1*02 F or
Homsap TRBV261*03
(F) or Homsap
TRBV20-1*04 (F) or
Homsap TRBV2@1*05
(F)
Homsap Homsap No results
TRAV1-2*01 F | TRAJ33*01 F
1/ Nut No results Homsap TRDV1*01 F | Homsap Homsap
2/ U ch TRDJ1*01 F | TRDD2*01 F and
Homsap
TRDD3*01 F
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2/ -GalCer | Homsap Homsap Homsap TRBV28*01 H Homsap Homsap
U/ b ¢ h|TRAV12-2*02 | TRAJ31*01 F TRBJ1:4*01 F | TRBD1*01 F
"
2/ -GalCer | Homsap Homsap Homsap TRDV1*01 F | Homsap Homsap
2/ U4 c h|TRGV4*01F TRGJ2*01 F TRDJ1*01 F | TRDD3*01 F
Homsap Homsap Homsap TRDV2*01 F,| Homsap Homsap
TRGV4*01 F, or| TRGJ2*01 F or Homsap TRDV2*02| TRDJ1*01 F | TRDD3*01 F
Homsap F
TRGV4*02 F
Homsap Homsap Homsap TRDV1*01 F | Homsap Homsap
TRGV8*01 F TRGJ1*02 F, or TRDJ1*01 F | TRDD3*01 F
Homsap
TRGJP1*01 F or
Homsap
TRGJP2*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
2/ Nut No results Homsap TRDV1*01 F | Homsap Homsap
2/ 0 ch TRDJ1*01 F | TRDD3*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
Homsap Homsap Homsap TRDV1*01 F | Homsap Homsap
TRGV4*01 F, or| TRGJ1*01 F, or TRDJ1*01 F | TRDD3*01 F
Homsap Homsap
TRGV4*02 F TRGJ2*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
No results Homsap TRDV1*01 F | Homsap Homsap
TRDJ1*01 F | TRDD3*01 F
3/ -GalCer | Homsap Homsap Homsap TRBV&4*01 | Homsap Homsap
U/ b c¢ h|TRAV1-2*01 F | TRAJ33*01F F, or Homsap TRBV6 | TRBJ23*01 F | TRBD1*01 F
4*02 F
Homsap Homsap Homsap TRBV6E1*01 | Homsap Homsap
TRAV1-2*01 F | TRAJ33*01 F F TRBJ26*01 F | TRBD1*01 F
Homsap Homsap Homsap TRBV19*01 K Homsap No results

TRAV22*01 F

TRAJ11*01 F

TRBJ23*01 F
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