





Human Lewkocute Anfigen Gienes

hoplotype, - clusterof geves on single. chromesome.
low cate. of oressover
25 chance of sibling being iduntical HLA match
belter match = U risk of fronsplont rejection

THLAA HLAB. HLAC HLA-DP | HLA-DQ  HLA-DR

1 letker = MWCI Qlethers =MW TC

Wiaior Histocompotibilibs Complue|  MWC Class T
Y S,

e T-cells
@ !— 10 aa. lorgy 14-20 aa long @
Enologanous Rathway Exoganous Rathuwsasy
Intracellolac Pathogen

Antigen Presenting Cells Phagocytose (eat) esdvacllvlor pathogun

L ore o8

@romols of d.phw. m-us

IF binds DY (T-cul fecognizs ankigen) — apoplosis



Lumph flocs ey Lsmphafie vessds canrying Luynsphocutes (T-Cells § B-CellS) around +he borks,
Lymph Nodes ace like army bases whece Hee lymphocutes ean train 4o foht on inlckion.




Class Material
See following pages for VDS
4 lg explanctions

(fo0 duailed, for Stepd)

RAGIS 2 Genes
Um+Tu  Chromosenmed
Um*Tu Chromoteme 2.

Allelic Exciusion Pork 2.
VedTL Kappod Lamda?
\
N\

ARE .
/7 : E

all A\ Qun
Pre-1 VM:
Light- Chain Compluke!

entess kymph

o forms |° Follicle

10 lupriph wodas:
o Searchus for antigws
Lymphoid. organs
QWM

e
@

co4oL

DX matore \ /\ e
“‘fw\\ =} Active.tion €12 .
Uee ) €0 - coll
CDHO

!

TICEIN SMTY | %5357




How deo luymphougtes recognizethe enemy?

Anat ¢ the B-Cell 4 Tocall how it binels
natemey of the Anﬂleg Recepior & %

Pieces of bactenia, vinuses,
4he To/TCR |$'Hnb¢u5/ “the anvhigen s the loce 0F our oum bodies inHhe casu

&t avtoimmunihy
J

The B-ce\l Shutbles he genes for Hne hiparvacidole cegion
4 il it encountus an antigen +het it bindss i matunes 4 makes more antibadices

Gonerotion oF Antibool Diversityy (before antigen is seen) Specificily Gt antigun is seen) ankigun specitic
-V Qlight chain) & V' (heavy chain) Recombination = Al Matwartion via Semokic. Hupemiinion —» Variable, Pegion
“Terminal clecrasnucluotiol Tronsfrase. adds ronden nuclsotioles ~ Tsohype Switchi » Constant Region
~light chain § heauy chain fandomy paired up A%ib: Sindivg strangth L lsotype Specific

Vasiabiliby gene

'Jml@ ene

D,,HDH'DHD

\ cds out unused
Shortuns DAJA
B-Cell Becephor \ T-Cell Peceptor
Immunoglebulin/ Artibocy
Hypecrvasiable
(VD!) (VoD
%t“"é/ \ alen

Monoclenal

determines class Clgh, Gr)
anthiboolyy or cecophr

Phogoaste >
Cells attoch




mmonoglobuking

cleos
chon
Mo be needleol
Yo leave Worow
Doorwasy ovt
of +ha morrows
whm sumhol
on B-Cells 2
. m’"",, s Mother of all antibodies
hm:ss-;:: “m\ all naive B-Culls st aot with. lgn
ns . .
Moms givedhe best Complinmunts N6 Isehupe switching Needeol

Primany (immediate)

Antigun Rusponse Fies Compliment

Secondlor (Comembeed)
Yo CMPll M‘B
.ﬂr th 4'4?:" :f:sdvﬁqg 4o mucesa
c'mbk:)s Secreved
@
?ﬂ.Gmmg . { é
0nly Yupe +Hhat £y
crosses placuntsa i Ejg
q
rg’g
Giceots baby, '?wti"' milie g
Passive immunity for . o
Gabies +Hhat wanes in o including ‘oreash-m
G- Rwonths afe birdn mew's‘pamus

ost in Gl fract

w abundont

C ob
“Sﬂvln Saconn, m}::&-mw




~ Necrosis Factor

@ “E : l-nll
Port of Hhe fover 4 sepsis triad
euvits WBLs @
ackivabes ondothdivm o> TR0 —s Leaky vessuls
maintain gronvlomas—T8

A
Entancrcpt
TP o receptor dusoy Y@ " hotovin Alpha

Cytotoxic —icancinogenasis

@ 1 Colony Stimulating Factor Synhusis
L’T Flroblast —» woundl healing,
TnterFeroNs

innactke % antitumoc immunity
rwwm\ by v é‘ ¥l neighbor wlis to ¥ peokein synthusis but T MHC T expression
(A

T

@ ¥ @ L\FNy Receptor = Disseminated TB

& — @ C e © tHn ©

e g
Sam T MHC T expression

allbws masrophagesfo Lill intacllolor bacteria

Tronsforming Girousth Ractor-@

16

tFibcoblast & Forosis  Tibcillin- 1—4@

Tissue Regemesadion A mchllo‘Pm
?r?h&.mhm‘pvm mdi& ottenvates inflammation
cleave ECM
— 3
Overexpression = Leloids n m&nd;:dm @ @ @

(oiso 4 16F-1 {POGF, § mmP)



Inteclevking
1 €D vt - pack of . bover 4 sepsis drinck

Basilivimal
Ddb‘ll‘bmab 2 T-cells % Prodwedd in responte do caleinewrin — {
_‘
)
3 @ bone memow ik am-csF g
Aatopy ”‘
u@ /.IgEiIgGmmm oD— D BEG 4 g
UOSSS(»M\Q asthma.
s €D @ ToA A eosinopris S -
—Hi-6
Tocilizumabs % 6 €D akvheprase reackents , Pogtotie, 2—
IL-G leveds correlate with ('md-ms BBC rovleavy formation —»Sinks faster TESR (Ergthrasi Sedimantabin Rate)
Seweriby of Giiant Cull Arteribs
D
8 @ Chomotosds (up  bachuria infeakons
. €D
10 @Wg @ﬁ ® provents avkinmonity, } aintams foleance
t mdd-hn-hm-hfom
'lmpa\md. bv‘ bl-d-gﬁm = nonhealing wemels in Diaketes Mulliks
u
-ln.-u'z/:uzs Ve \
o
Tmlohmmab %13 @ @ﬂ_’ @ Tat  1tvcama eoiow Inteclevkins
Vg Y
. s 3
) JL-19A
Tekizomob . .
Secvkiumabs 117 IR § Postedris — 8 bong et § ot omokines
C e
[ ot
PSoriasis 19 wb-" @ do ohaxis
20 | (atrack other ealls)

".‘:".-'."'1 4o sile oL inFlavnmation

=4 TL12/TL-23

Ushekzinumab 3 @) (similor 4o TL-R)

Psoriasis
2 €D
a5
2

2?

23 )
29 33

30 34

K| 35 veleased by ()
31‘ Prevents avhinmunidy, } maintaims foleance



Cell Surface MMarkers

1 Langecnan Cull histioastesis Birbeck. gronules “Tennis Rackers"”  S-100 =mesodenmal origin
epaon
2| v-con adtheston - —
Sin Rest Aidl or Uworld
'monocule/macuphass
3 m +TGR  binds antigem MHC Comples¢ Signal transoluehion el
Recell

u DI wapureats P CDH 4 o

From wikipedio. 4 (esearch paj
:mm%mmlou\,idg\ i

+cv23 -c023

1"3“5 ) mchmm Lamphoblastic Levtumia,  Mante Gl Lumphona

) T CEETI

6 |TCell ackivation+ ot sunsibine/spesific toT-cells

e -

Chemokine Receptors
8 m Cytotorie Tcells CCRS RV corecephms
allows vical Agion
CXcRrY
q | cell tralReving
10 m‘n‘.s chmorkr Atsre lymphoblashe Levkomia “Neprilysin '

o n
: Lewkocyte Extravasati
mv:ddoltb 1@ m+ = LFA-1 on PMN —> bindls |CAM-2 (cDSH) Cleawing, blocol nessels)

(MWLWW CD11b—— 1 xPpression in eosinophils
Hairy Coll Lewkonmia

43 [ Zinc binding mutalloprotenase - Mydeidl Culls

k) m most specfe © manoayie/macophage, —vPAMPS (LPS)

14—>M
15 WEDFEX granlocgtes 4 Pees-stembun s CHodglin Lympharnsd
NK Gdls ore
Gangster 0 .
f'Z'"é’” men-ﬁbwm\h& ockivotes NEcl  alse on obwr myubaghs
-84

17 | vaciety of culls

1@+ multi bbb ruelus 248 m+m LFA-1 on PMN —> bindls |CAM-2 (cDSH) Lewkocyte Em%uﬁm
— R-Lintegrin ol subuni ) o kanyte Adlhsion (Deficieney) On estrophils Cleaving loloool vess

Big B-Cel
ORI CD 15

¥#19 § 20%
220 gy TTTPTRE- cal S BRI | i s 480 canrs
21 [JHPER v asepnr -+ Epstein Barr Vinss binds o eerber B-Calls sk bu 21 1o drink o Hhe loser
22 WHWB el s 2 more spread. et
8- vession on
23 W Chronic lymphoblastic Levkamia
@M B-Cel\ regulotion



@ a.sBu_-aw MHN.@M\ Lewkumia

+¥oxP3 |20
27

D) 23 T i G e Tl bbb ot S, S,
2

30| JODKT0X Peedt-stembus eutls (Hodalin Lymphomsd

A Adhesi lecwle, ™ L on PmN 3 Endodhetial Clls — .
D 031Gt e e
@ Angjosarcoma. (Lived e =5 )

no MDLTE— 17 CB-cal ackimbion § cless swikbing, TR0
41
uy

ys

52 Y 7K YT i et

S4 JOPLRR " TcAM-1" on Endothutial Clls —» binds LFA-1 on P —» adhosion  L0Ke0gte Exirauasation
i+ R

Cleawing bloool nessels)
”g S5 CDSE ~Dacog, Accarersding Tackr — €3 § CF convertase, Ccomplimunt) on 5o blosol eulls
s @ | 56 Suggestive. NV G\ marker  NGAM —3 Nevroendoerine Liwng, Concar (SMall Cutt)
59 €D - Membrans Tnhibitor of Reackive, Luss —A 1AL, Ccompliment) on S0 blosol culls
61
62| JEIBIR Lymphocyie Adesion, ks blosck
o4
68
69
*0

Abatocert

*

) Coso € =87 on APCs —Pkinds 0o || K—rTedl achation, Coskimulatog, Signal

86 | ADETIR + indicotes 4ok an APC is activecred

qs ~Fas binds FasL —>Exdriasic (Deathn Receptor) PAAWION 1 itubians — 1 suf reacfing Lymrphongs io ciceatabion
m necessony foe Frumic mudulloy nesating suedion ouhwimorns. bgmroposierstioe Spndeoomes i

4

IOS‘ Hairy Cull Levkumia

oG

[EPETYA “WCam-1" binds ULA-U inkprin on Levkouste — Adhusion Lot Bl roaghion

113 “ek"  GIST (6l tumor)

l25‘ Hainy Call Levkmia

1.52‘ CTLAY  Negotive Repulator of T-Cull Ackivortion % lpilimumab Cancas tharaps



@ondlomn Cytokine Relationships

ing!" n ¢
% = / ¥ = 9pmma s gronulome. ackivabr

e

/ - N

4 L R——
-J)‘




Mast Cells
H M9+ D

Hypersensitivity
Reachons

Cg'hrl'om'c. Artibodle,

Immune Complex

Delagyed Celt Mediated

Delagedl Celt Mediated
Sensitization
phase

Urushiol  PoisonTiyy  Alickel
(haic
Contact Dermotitis

Diabetes Metlitus (iupe 1)
Diognose TB  #roimkes 4e hows

Grraft vs Hoel (sec necivans

Gironvloma. Formadion

Allergic Rhinitis
Asthma.
Anadhulaxis
Atopy Complement Lascads
3 ways o ockivate:
Classical Altecnodive Leckn
gy Cnomekines “inflammation C.-Rur.ﬁn;:'hin moleesks Manicie,/Sogors
TR (ewkotnenes i ] on laG/Igm on Microhe Surface on Microhy Surface
————» Seon 1n nasal secnohions, ete. binds antigue C3b cleaus di¢ C1
sloswly on own
Ta6/TaM Antitodies 5 Autvimmme Homolytic Anemia
‘o selt 3 ITP Kini
ininogen
E Transhssion Readmms
T |- ¥ 3 Hemolutic Disease of the Newbern 3 C1 Tnhibter Ve,
y [C:plimm-l- £ Coodpastures grdrome 3 ‘/ Y
Phagocgboric vecal E Rheomatic Fever " (_‘Bmp(slﬁam Y
P % Hyperacste Transplont Regection "3’ Angiocduma. d
E _g Myasthenio. Grrauvis _g I
= 4= Type T Diobetes Mellitus -5. Grove's Diswase 3" inachive ¢
I == Multiple Sclerosis 35 PemPhigos Volaaris ;
$ OVZW
C :‘g‘\\ Post-Steaptococcal Gillomervionephnitis mast coll ackuaien €3 Conwraclasy
ety onbigen. Biopss — Lol Bumpl
& ,«.u:.:;::g antilbedy dlepasihion. _g
Immune Complex Systemic Evrythemotfosus i Opsorin
g Sustemic Lupus Ery 3 i,
I § Rhewmatoid Artheits
y 3 Polyackesitis Nodlose
E deposits s:g;: Sickness ! -
m.;-.“‘*' -2 wears meune urticacia
i"&‘e":‘ wm i 0/-:;&&:»&»
m Compliment Tests: Acthrus Ryn
D Aia C1 Tnhibitor Deficionca
i Hecedifory, Angioedemwo.
(witheut Urhicaria)
-r- vasodlilafion £ VServm CH
y leaksy vessuls bradukinin buildop




Transplant Rejechon gﬂi &%ﬂf

minutes nauces weeks movnrths movrths \ yeacs

Cellilor = Type [LWSR > humersl > Tpe THSR Colldor —Type W USE e e —_—
recipient T-ce\ls activateol  cucipiont B-Lulls pradkuce, antibodies

Muce

dominated by
acrteroscdercsis
ocans o sorme degree
in most tronsplonts
which eventally foil
nwmn syste tracks donor Hssve, ———— > Grobt Failure.
L e ™ & (no systemic Invb‘ﬁumﬂ(')
Immune cellS within donor Hssue attack immunecompromised host 3> Moul¥iorgan Failune
donoe immunoctompetont T-Cells . acopapok on Pabms §
Prokiferate. in Iwmmvpv" mised hast 'Eimingtwmhh. "’/‘d“‘l"‘::*""‘ Y Seles '
eyt host MIC antigens (pecingd A ..

0 ® oA
@ @ @ Colllor = Tupe WWSR 4 bleed
@

Liver Railwe,
obdominal ]
@ Pain Senere ongpn dysRnchion




PostTransbsion Porpure.
oletoged respanse 1o plabelet ankigens
§-10 days aftec Eranshsion:
Petechioe (Purpura. +wt WUIG

Donoc bloecl attacks host

X
Hemolystic
Type T HSR: hest Preformed: antibodics —» donor RBC antigen
usvally :
®h
ncompatisly #*] Adverse Tronsfusion Reackon.
veacdion fo previevsly benign
ncounttered. blocdl arbigan.
o
Lwloreduetion
of blood.
(itesing oot WBS bekore storage)
headadhes
Onilis
S =
7 o
Mmore Cormmmon
in chil
milal feves —
e
4, asgwrplomatic.
e 24 hours]
e L Febei hemolistic
o o gt i

hypeckolemio

DIE, bkoa ook ank-RRC, i [ Tope I taparsansitiiiy |

Renol Failwre © Direck Coombs Teck (DAD o hypotensive | | nocmotensive, (BRF)

A4

chills \

N

Transfusion Relaked Acve Lima Trjuey
sk e
bk vp bt s

\: Noncardiogenic
distvess Polmonary
mo. inFlammaton, mediohe release,
ARDS mimic

Lever
hypotension




DIRECT (DAT) INDIRECT

Detects antibodies bound 4o patient's RBLs Detects antiboolies inpotiont’s Seruvm Hhad- reack to donor RBCS

Anti-donor RBL antibodics

Potiont's
Secomn
} oR

\ * —m"%‘biwm (Ai

.' o

® Agpiviination

V7

®No Agpiviinakion Avtsimmune Homolysis Bodl Crossmateh, for bleod tronshsion  © No Agplviinadion

‘Y
)




Thymic .
229 11 microdeletion QWM %m* A ‘m ' n‘o d ‘5
=3 § 4™ phacyngeal povches ‘3 J d % @ ®
majority have
Conotvuncal Canrdiac Diefects
TF A it ek Ak | ‘,;”@
| Velocardiofacia\ Syndrome I |“w ToA Dd-‘m‘ulg | s
Craniofocial A%nmpl Crett unknown cavse
' palate | o s g Spmplomatic. (majorihs)
Cheonic Mucoestancous Candidliasis |
Georg nolcome. i GT infecki
| DiGeorge So AIRE (classied —T-cell dlsfonction \qu -
LT-celts No parathyroids —eul M«h:-l immunity againgt C:::b. tu:;:m disease.
recoment : 5 recument skin $, mucosal Candliole. in! ons .
3 H eolesmia nophyglasi
";n"":hﬁy o Persistont but noninuvasive. 4o bloodk wy |‘ o
Hypopitvitarism.? false ® B-hctn test
% \ o
] 3 Pecsistont
fh’% - vwoeesol ; § la la
shadow ik condié&asis -3 YYI o Delicianca el 2

|5wcﬂ- thMImmw%l | Hypen-TgM Syndrome Aroxia. m‘""“‘*‘m —l I u’isv-dﬂ' Aldﬁd\ Syndrome
A ol Recessive DNA n
ol sopy T (LA ol | @m - @ MIREI| omion cee Ak e e ek, dples can’ cuogrin
{T-Cell Receptor Excision Circles HD) Trisk of Lymphoma § Levkzewmia ~ antigen presentation
ilure A Tatechions Sevece opportunistic ﬁé} iml o i W
cive = Pecoront Pyogenic Prvmotysk Spidec .
d?‘m s T Snfeckions Wa.s ~giomas @l’@ Yy *blecoling
early in bbe v (Tlangicotasias) Lymphopenio. Ecaerra. petechioe
“Taba .~ | RAG 2/Fp  AsunsiHuityte cediakon —
frinialioal o3 imit X-nay esposore outoi ol 4, malignaney
;1 \l;.;g.? 1 ('.l:)“loxl_R X was m
) elevation
@70, absent % Eczomo Wﬁ “
gurminal
] | AD Huper-TgE (Sob) Syndrome
NADPH™ —ineutrophil constment YT Calls
5 Oxidase Coldcnonintiomed) Abscesses (Staph)
ﬁm @ | Chm«. Gwanvlomatous Disease, | e et :‘:’!’mc et retoined.
@B VPOS | respirotory burst STAT3 eom (eczomad
S |W-linked (Boke) Agammaglobilinumia, £ Dysheckival nakupiis T4 4 Eosinophis
. i N “1suscaptibilihy to cotolose positive organisms minortrowmo— Fractured bones
¢ -*-82:::«. Kinase — B-Cell Matuation b | dihgdrorhodamine (Flow cgtameesybest . 1 rewerent sinopuimonoay nfukions
(moternal lgawanes)  § CD1A aboont "lg«mﬂ«wm B X
B-cells 10 blood. nitrpblue. tevazoliven dues reducton test (bt ‘ ]
& live vaccines contraindicated fole o urn Bl 3 : 4
recoment boctedial 4.
PN 3 enteroviral infechons (umagitis)
‘5 T L lymyph nodes & fonsils |Lwl¢ocgh. Adhesion Deficioncy Type 1| I TL-12 Recephor Debiciency
% M Autosomal Recessive
inel Contess > < (LFa-4 rin)
- U?l-“md,‘ —imigroken m CD”_“ Disseminated myisbacteial 4 fungal infections
i Late (,3,‘39 wilical cord, Sepa may present aftec BCG vaccine
rs ";Zj FrvFed Autosomal Recessive
Duysfimchonal nevtvophils @ Debectin Pathway
recoment skin 4, mucosal bacterial in&d‘mﬁ - 01| 2 LI‘QNy
1 neAvophils in bloadt BUT abtunt in wounds #1 couse of Il fesponse,
Comwon Variable TmmunoDeficiency | \mpaiced wond Nealing L endelian Suscepbility o IV yeobackecial Diseases
unknown cawse —AB-cel\ dliferentiation w
usually diagnosed afterpuberty,
1‘ﬁsk°;C Lymphoma. , autoimmune. dlisease. Chediak- Mw
bronchiectasis, Sinopulmonasy infechons (lysosomal Hralficking regulator )
e S riteohlode, dgsﬁ? e, TPEX Syndrome
LAY —tPnagoseme -lysosome, fusion Tmwwne Dysceguloion
giant gronules in granulocstes 4 platelets P w Podiny
E:gwiw. ancﬁm nail dﬂ*“’%
rphchish iS stagm "h“°p“5
Albiniswm (y:h;l)“ Ny v Y-Linked asse dnabdu‘ in @ infents
recomunt Labechons (Pyogenic) TFOXP3 Deficiency—> avtoimmunity
Pesphent N tom Autosomal Recessive essedbo T
;na:,ldcum defects Lyst 7 lg Rredluction expressed by Tregs



