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Organization of the human immunoglobulin IgH locus and its

somatic modifications to generate a primary and secondary B-cell
repertoire (BA. onueiwoelg [1])
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* Bruton's tyrosine kinase
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Plasma cells
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Mice with mutations in genes
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Exnaioguon otov BOuo
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Alopopomoinon



H exnaiogvon tov Bvpoxvttapwv
YIVETOL Y1 VO

(1) avayvopiCovv id1a aviryova, Tov
TOVC TOPOVCLALOVTOL OO TO!
QVTIYOVOTTOPOVGIOCTIKO KDTTOPW TOV
Oopuov,

(2) pE TN GOGTN YNUIKT) CUYYEVELQ.
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e O1vwrepAevkiveg IL-2, IL-4, IL-7 and IL-135,
OTIMWG KOl T OVTL-OTOTTWTIKN TPMOTEIVY
MCL-1, emmpedlovv onuavTikd TNV
emPioon Tov OLHOKLTTAPWOV KATA TN
oLl pKEIX TNG WPILAVONC, OLLPOPOTOINGCNC
KOl EKTOLOEVOTIG TOVE 6TO BVLO, TOV
GLVTEAODVTOL UE TAPAAANAT avOOLATOEN
TOV Yovidiov VDJ.



* H avaoudtaén tov yovwiov VDI, Oa empéper
onuovpyia ueydAov apfpov upokvttdpwy To.
onoia, 0tav wpua mTd Byovv otn mepipépeia, Ha
Eyovv pia tepaoctia ykapo T avtiyovik@v
vroooyewv (TCR) (1/x0tT0p0) TOL OO TOVG
EMTPETEL VO AVALYVOPIGOLV EVOL TEPACTIO aPlOUo
EEVOV aVTLYOVOV.

* H owdwascio avoyvmpiong ot TEPLPEPELO.
CLVTEAELTOL OTIMWG Kol GTOV Bvpo.
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IIeprpepikn avoyn:

Av ta 1010 1 EEva avtryova givon TOAD Gdvia,
101€ T T-K0TTOPO OV T BAETOVV.

To (pawougvo aVTo Mya'cou 0LVOGOAOYIKN Gyvolo,

(= immunol ogical ignorance

—

k

Av ta 101 1 EEva avtryova givat ndpa TOAAQ, TO.
T- Kl)’t’t(lp(l TOL TO avayvepilovy ywov*cou
avepyka 1) mebaivouvv (= ancrgy or clona.
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Ta AeppokvtTopo ETKOIVOVOUV HETASD
TOVC, OTTMC KO LE AAAO KUTTOPO TOV
(LVOGOTOLNTIKOV GLOTNUOTOG, LECH TWV
KUTOKIVOV 1] KUTTOPOKIVOV.

O1 KuTOKiVEC EIVOL YAVKOTTPWTEIVEG
LKPOU poplakov Bapoug (~15 kD)
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Cytokine secretion by T helper cells

Cytokine Thl Th2
IL-2 L -
IFN-y +++ 4
TNF-a. +++ -
GM-CSF I ++
IL-3 I ++
IL-4 - -+
IL-5 - +++
IL-13 - -+
IL-10 == +




PuOuiotikd/KoTao TAATIKO,
T-KotTopo




IIpoceata (>2000) avakaldeOnke
vontAnOvopudc T kuttdpwv pe
KOTOUOTAATIKEC / PUOLIGTIKES TKOVOTNTEG

* Regulatory T-cells. 2005. Nature Immunol,
6(4):327-361.
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AvTd To KUTTOPO KOTOAGTEALOVY TNV
evepyomoinon towv CD4 ka1 CD8 T-
KUTTAPWV in Vitro HEC® EKKPLONC
KOTOGTAATIKOV KUTTOPOKIVAOV KOl
EVOC OYVAOGTOV UNYOVIGLOV TTOV
(LAALOV) €apTdTon OO TN PLGIKN
EMOLPT] LETOED KVTTAP®V.
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In vivo, auTd T0 KOTTOPO KATOUGTEAALOLVV TIG
VTOAVOCESG OGOEVEIEC LECH LOVOTTATIDV TOV
EVEPYOTTOLOVVTOL OTTO TNV ETAPT) KLTTAPWOV
N/Kol Ao LOVOTATIOL TTOV TVPOOOTOVVTOL ATO

KUTOKIVEG.
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e Ta T pvOuotikd kOttapa (T regulatory
cells, Tregs) maiCovv ovclacTIKO POAO GTN
oL TPMOM TNG 1GOPOTIOS TOV
VOGOTTOINTIKOV GUGTHULOTOS GTN
TEPUPEPELQL.



o XounAoi apiOuoi Tregs £ peiwpévn
AErTOLPYiO TOVG ----> AVTOAVOCO VOGT|LLOTOL
(KVupilmg AVTOV TOL EMOVKVEIOLV pHid

noAwon tomov Thl 1 Th17).
o Avénuévor apBuoi Tregs + avEnuevn
Aettovpyio TOVG ----> VEOTANGIES



Ta avOpomiva T pvOuotikd kdtTopa £xovv TOVC
aKOAOVOOVE POVOTVTTOVG:

CD4+CD25+

CD4+CD45RO+

CD&+

CD28+

CTLA-4

CD&+CD28-

TCR yo+

CD4-CDS8-TCR af}+

HLA-G

NKTr --> IFN-vy, IL-4, IL-10, TGF-3



e X210V GvOpwmo, ciyovpa Tregs Bewpovvtal avtd

OV EKQPPALOVV TO, LOPLOL ETUPAVELNS
CD4+CD25hgh/medium (CT)] 2710w gy Tov

netarypo@iko wapayovia FoxP3 otov mopnva.

* Expression of interleukin (IL)-2 and IL-7 receptors
discriminates between human regulatory and activated T
cells. Seddiki et al., J. Exp. Med . 2006; 203(7):1693-
1700.2.

« CD127 expression inversely correlates with FOXP3 and
suppressive function of human CD4" Treg cells. Liu et al.,
J. Exp. Med. 2006;203(7):1701-1711.



Foxp3 Oetikd kotTapa ce acbevn pe voOGo tov
Crohn npiv + petd Oepoameiog pe 1o anti-TNF-
o avtioopo Infliximab

Control Active Crohn's Infliximab



Mia ogvtepn oudoa T pvOictik®y
KUTTAPOV/KOTOUGTOAE®V UTOPOVV va enayBovv in
VIVO JE:

1. Ztopatikn €kBeon oto aviyovo,

2. KaAlEpyewa tov T Asppokuttdpwv pe
Kutokives (kupimg IL-10),

3. AAAayn TG AELTOLPYLOG TV OEVOPITIKOV
KUTTAPWOV HE QAPLLOIKOL,



IIpdopateg peAéteg, £0eEav copuetoyn twv T
PLOUIGTIKOV KLTTAP®WV GE TLO TOALOVS TOUEIC OTTMG:

1. AvaoToAn TNC 0VOGOATOKPIoN G GE OYKOUG,
2. AmoBoAn pooysvpdtov,

3. AMA\epyieg ,

4. AcOéverla pooyevuatog Kotd Eeviotn,

5. O&eieg ko ypoOvieg acOEverec.



 Ta Tregs exppdlovv Tov (apvnTIKO)
HETOYPOPIKO TTapdyovta foxp3 mov
avtayoviCeton pe Tov (BeTikd) petaypapiko
nopdyovia NFAT yio tnv 1010 O¢on
TPOGOECTC GTOV VITOKLVITY] YOVIOI®V
KUTTOPOKIVAOV EUTOOILOVTOS £TCL TNV
EVEPYOTTOINGT) TOVG.



Marson et al. 2007. Foxp3 occupancy and regulation of key
target genes during T-cell stimulation. Nature, 445:931-935.
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['evetikn EAdewyn tov Foxp3 (Foxp3 deficiency):

.  ANGPQIIOY)

Oavatn@opo avtodvocso civopouo IPEX (=immune
dysregulation, polyendocrinopathy, enteropathy,
X-linked // xvpim¢ 6TOVC AppEVES, GTOVS OTOTOVG
gekonAwveton 3-4 POOUAOES LETA TN YEVVNON)

. [TONTIKI)

Scurfy (Bavatn@opa TOAVKA®VIKY] EVEPYOTTOINGN UE
naCikd moAlamloctacud tTov T xuttdpwy, Tov

gEKONAveETOL 7 LEPEC LETA TN YEVVNON)
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Moal1kO¢ TOAAOTAAGLAGUOG TOV AELPOKVTTAP MV
Moalikn Aeppoxuttapikn omonom moAAwV
OpYOAV®V

Y nepyoppoaceaipivonddeio

Avt0dvooT aOAVTIKN ovopio

[o1omaOnc OpouPomrevikn Topevpa

AM\epyiec

‘ExCepo.



Interleukin-17 and Type 17
Helper T Cells

NEJM, 361(9):888-898, 2009



Helper T-Cell (Th) Subgroups and Effector Functions. The cytokine profile
(including key cytokine receptors as denoted by R), the effector cell type that is

activated, and the corresponding types of infections are shown for each Th subgroup.
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Table 1. Sources and Functions of Key Cytokines.*

Cytokine

Interferon-y

Interleukin-1

Interleukin-4

Interleukin-6

Interleukin-8
Interleukin-12

Interleukin-17

Interleukin-18
Interleukin-21

Interleukin-22

Interleukin-23

Interleukin-25

TGF-B

TNF

Main Cell Source

Th1 cells, natural killer cells,
natural killer T cells

Monocytes, other cells

Th2 cells, natural killer T cells

Monocytes, other cells

Monocytes, other cells
Monocytes, dendritic cells

Th17 cells, natural killer cells,
natural killer T cells

Monocytes, dendritic cells
Thl7 cells
Th17 cells

Monocytes, dendritic cells
Th2 cells

Many cells

Monocytes, dendritic cells

Function

Cell-mediated immunity; control of intracellular pathogens; in-
hibition of Th17 pathway

Proinflammatory cytokine; induction of Th17 cells

Antibody-mediated immunity; control of parasitic infections;
antiinflammatory effect by inhibition of interleukin-1, TNF,
and interleukin-6 production by monocytes; inhibition of
Th17 pathway

Induction of acute-phase proteins; effects on B cells; induction
of Th17 cells

Major chemokine for neutrophils
Induction of Thl pathway; acts in synergy with interleukin-18

Proinflammatory cytokine; control of extracellular pathogens;
induction of matrix destruction; synergy with TNF and inter-
leukin-1

Induction of Thl pathway; acts in synergy with interleukin-12
Amplification of Th17 pathway in autocrine fashion

Induction of epithelial-cell proliferation and of antimicrobial
proteins in keratinocytes

Th17 expansion and stabilization

Interleukin-17 family member; induction of Th2-associated cyto-
kines; inhibition of interleukin-1 and interleukin-23

Induction of Foxp3+ regulatory T cells in the absence of inter-
leukin-6; together with interleukin-6, interleukin-21, and
interleukin-1p8, induction of Th17 cells

Proinflammatory cytokine; acts synergistically with interleukin-17

* TGF-B denotes transforming growth factor 3, and TNF tumor necrosis factor.




Differentiation of Mouse Th17 Cells. Naive mouse T cells can differentiate into one of
three effector helper T-cell (Th) subgroups. Each pathway is under the control of a different
set of cytokines. The Th17 pathway is under the control of TGF- + IL-6 + IL-1 or TGF-3 +
IL-21 followed by IL-23. This pathway is inhibited by IFN-y and IL-4. The transcription
factor (T-bet, ROR-yt, or GATAZ3) characteristic of each pathway is shown.
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Differentiation of Human Th17 Cells. Key cytokines for the development of human Th17 cells are TGF-p plus IL-6,
IL-21, and the inflammatory cytokine IL-1, followed by IL-23. In addition to the classic Th1l and Th17 subgroups, a mixed
Th1-Th17 subgroup has been identified, which expresses both T-bet and ROR-c. In inflammatory tissues, fully differentiated
cytokine-producing cells have been observed. The micrographs show immunohistochemical staining of the cytoplasm for
antibodies against IL-17 (brown) in human blood CD4+ T cells activated in vitro for 24h and a plasma-cell-like cell in a
section of rheumatoid synovium. These cell have lost their TCR and the CD3 complex.
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Effects of IL-17 on Cell Functions and Its Role in the Pathophysiology of Diseases. For
each key effect of IL-17, the target-cell type involved and the products released in response to
IL-17 are shown. Each biologic effect is linked to examples of conditions in which an
association with the presence of IL-17 has been observed. CRP=C-reactive protein,
MMP=matrix metalloproteinase, RANKL=receptor activator of NF-xB ligand.
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