Prvky imunitniho zpuasobilosti

SOUHRN

Cilem disertacni prace bylo definovat podil diverzity receptori pro antigen na funkcich, které
urcuji adaptivni imunitu. Obvykle se predpoklada, Ze imunologické zptisobilost vyzaduje diverzitu
lymfocytarnich receptord. My jsme tuto hypotézu ovéfili na modelu omezené lymfocytarni
diverzity. Byla testovana zpusobilost bunkami zprostfedkované imunity mysi s omezenou
diverzitou receptort TCR. Byl ovéfen vliv omezené diverzity receptort TCR na vznik B
lymfocytarni odpovédi indukované modelovymi antigeny.

Koncept zptisobilosti buitkami zprostiedkované imunity ve vazb¢ na diverzitu receptori PCR byl
ovéfen na mysich experimentalnich modelech, ktery zahrnovaly mysi JH”, u kterych nejsou
vyvinuty B lymfocyty a maji diverzitu receptort TCR < 1 %, kmen konven¢nich mysi a
quasimonoklonalni (QM) mysi s oligoklonalni B lymfocytarni populaci a diverzitou oblasti V TCR
receptori 7 % v porovnani s konvenénim kmenem. V experimentech jsme zjistili, ze mysi JH”"
odhojuji H-Y inkompatibilni kozni $tépy stejné rychle jako konven¢ni kmen mysi, piestoze maji
omezeny repertodr TCR receptor > 99 % a projevuji zndmky defektni organogeneze lymfoidnich
organtl. Mysi JH” reaguji aktivaci T lymfocytii po stimulaci peptidem a vykazuji opozdény typ
hypersenzitivity, pfestoze intenzita téchto reakci je niz§i nez u konvencnich mysi, bud jako
diisledek omezeného repertoaru TCR nebo defektni organogeneze lymfoidnich organi. Mysi QM
s repertoarem TCR omezenym na > 90 % a normalnim vyvojem lymfoidnich organt, odhojuji H-
Y inkopatibilni koZni §té€py srovnatelné s konvenénim kmenem mysi a maji zachovanou schopnost
aktivace T lymfocytl i opozdéné hypersenzitivni reakci. Mysi QM jsou také odolné viici infekci
Pneumocystis murina v mife srovnatelné s konvenénim kmenem mysi. Lze tedy uzavfit, Ze
buiikami zprostiedkovana imunita u mysi JH 7 a QM mysi vykazuje normalni funkce, pfestoze je
diverzita receptorit TCR je omezena na > 99 % a > 90 %. Nase vysledky ukazaly, Ze mnohé
z aktivit pfipisovanych T lymfocytlim se jevi byt nezavislé na diverzité receptortt TCR.

S cilem ovéfit adaptivni vyhody diverzity receptoru pro antigen, jsme ovétili hypotézu, zda
omezeni repertoaru TCR receptori negativn€ ovlivni B lymfocytarni odpovéd’ a tvorbu
vysokoafinnich protilatek. V protikladu vici pfedpokladu, ze u dospélych jedincii probihd vznik
pamétovych B lymfocytl nezavisle na thymu, prokazali jsme experimentalné, Ze odstranéni thymu
po ustaveni T lymfocytarniho kompartmentu nebo po ,,sham® operaci bez odstranéni thymu
negativné ovlivni afinitni vyzravani protilatek. ProtoZze odstranéni nebo manipulace s thymem
nesnizuje frekvenci mutaci v exonech kodujicich variabilni ¢ast molekuly protilatek specifickych
pro antigen, uzavirame, ze thymus kontroluje afinitni vyzravani protilatek u dospélych jedinct
mechanismem usnadnéni selekce klont B lymfocyti se schopnosti produkovat vysokoafinni
protilatky.
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Elements of Immune Fitness
SUMMARY

The goal of this thesis was to define the contribution of lymphocyte receptor diversity to the
functions that define adaptive immunity. Most in the field of immunology believe that immune
fitness requires lymphocyte receptor diversity. In models of contracted lymphocyte diversity, we
tested this idea. We tested the fitness of cell-mediated immunity in mice with contracted T cell
diversity and we tested the impact of contracted T cell receptor diversity on the generation of B
cell responses to model antigens.

We tested the concept of that the fitness of cell-mediated immunity depend on TCR diversity using
JH" mice that lack B cells and have TCR V diversity < 1 % that of wild-type mice and
quasimonoclonal (QM) mice with oligoclonal B cells and TCRV diversity 7% that of wild-type
mice. Despite having a TCR repertoire contracted >99% and defective lymphoid organogenesis,
JH mice rejected H-Y-incompatible skin grafts as rapidly as wild-type mice. JH”~ mice exhibited
T cell priming by peptide and delayed-type hypersensitivity, although these responses were less
than normal owing either to TCR repertoire contraction or defective lymphoid organogenesis. QM
mice with TCR diversity contracted > 90 %, and normal lymphoid organs rejected H-Y
incompatible skin grafts as rapidly as wild type mice and exhibited normal T cell priming and
normal delayed-type hypersensitivity reactions. QM mice also resisted Pneumocystis murina like
wild-type mice. Thus, cell-mediated immunity can function normally despite contractions of TCR
diversity > 90 % and possibly > 99 %. Our results showed that many of the responses attributed
to T cells appear to be independent of TCR diversity.

In search for an adaptive advantage of receptor diversity, we asked whether contractions of T cell
receptor diversity impaired B cell responses and the generation of high affinity antibodies.
Contrary to the prediction of that in mature individuals the generation of B-cell memory would
proceed independently of the thymus, we show here that removal of the thymus after the
establishment of the T-cell compartment or sham surgery without removal of the thymus impairs
the affinity maturation of antibodies. Because removal or manipulation of the thymus did not
decrease the frequency of mutation of the 1g variable heavy chain exons encoding antigen-specific
antibodies, we conclude that the thymus controls affinity maturation of antibodies in the mature
individual by facilitating selection of B cells with high affinity antibodies.
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