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COMPONENTS eutrophlls macrophages monocy ﬂ T cells, B cells, circulating antibodies
- M dendritic cells, natural killer (NK) ce l\—) |b

(lymphoid origin), complement, physical .
epithelial barriers, secreted enzymes
MECHANISM Germline encoded Va iation through V(D)J recombination during

lymphocyte development

RESPONSE T0 PATHOGENS Nonspecific Highly specific, refined over time
Occurs rapidly (minutes to hours) Develops over long periods; memory response is
No memory response faster and more robust

SECRETED PROTEINS Lysozyme, complement, C-reactive protein Immunoglobulins, cytokines

(CRP), defensins, cytokines

KEY FEATURES IN PATHOGEN g;lfoll-like receptors ('I'LRs): pattern recognition Memory cells: activated B and T cells; subsequent
RECOGNITION receptors that recognize pathogen-associated exposure to a previously encountered antigen —

molecular patterns (PAMPs) and lead to 7|l stronger, quicker immune response
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BINDING
STRUCTURE
EXPRESSION
FUNCTION

ANTIGEN LOADING

ASSOCIATED PROTEINS
STRUCTURE

MHCI

HLA-/, HLA-B, HLA-C

MHC I loci have 1 letter

TCR and CD8

1 long.chain, 1 short chain

All nucleated cells, APC:s, platelets (excepttRBCs)
———

Present endogenous antigens (eg, viral or
cytosolic proteins) to CD8+ cytotoxic T cells

Antigen peptides loaded onto MHC I'in RER
after delivery via TAP (transporter associated
with antigen processing)

B,-microglobulin

Peptide
Pept:de binding groove

,,,m

Extracellular space

oy

B,—Microglobulin

Cell membrane

Cytoplasm
ytop! &
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MHC I

HLA-DP, HLA-DO, HLA{PR
MHC 11 loci have 2 letters

TCR and CD4

PO 2 equal-length chains (2 o, 2 B)

AP( S
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Present exogenous antigens (eg, bacterial '
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\,K%/subtypes associated with diseases

HLA SUBTYPE DISEASE MNEMONIC
B27 Psoriatic arthritis, Ankylosing spondylitis, PAIR
IBD-associated arthritis, Reactive arthritis
B57 0)9) Abacavir hypersensitivity
DQ2/DQ8 Celiac disease [ ate (8) too (2) much gluten at Dairy Queen
- ok g Lairy
DR3 DM type 1, SLE, Graves disease, Hashimoto DM type 1: HLA-3 and -4 (1 + 3=4)
yP YP
M Q thyroiditis, Addison disease . SL3 (SLE)
DR4 Rheumatoid arthritis, DM type 1, Addison There are 4 walls in 1 “theum” (room)
disease

=1
cT ko EAP
(3= ¢ Cdumn

mkt immunology Page 6



%
Immunity
Formation

Maturation

LN
Spleen
GIT

CD Markers

207, 109,

Huwmﬂ LM
B mamow Bone Mmoo
Bone  mohow T

anlin (& wll-buhas) Wﬁw

e PP:L@ LPQM MUMMh

¢ p(xfd,wz erdh

Markers: ¢p 10 = UALLA  Markers:

Leomman ALLaMhtdzn) -8, 16, hO@

ook
»gﬁ,ﬂw

oCDHO
o b |TFAb

Pan B cell: ¢ 19 Pan T cell: 3
Signal transduction: Ha., b Signal transduction:

BCR: TCR ol c}wnLQO"
G wdibodins 5 raat, i
M—_—_llﬁrk/t'> CD4 CcD8

L 3

mkt immunology Page 7

A 4
(0% = NK telb [nom & non = all )

CD2
L e
CD4, ( D40L, CXCR4/CCRS (co

HIV)
CD8 fﬁk

s CD4,CD2 )FO){P

Ig (binds antiger DCDI)(,DU(,DI
pste

T~

Types of TCR:

q:31e)




“h(br‘m M
%’le NbL")‘CD3+—§TLﬂl |
5&&\ c019/20+ L pan pédll nosds)

CD10+ .
BCL6 + el ’ — \ ‘

S Oonded Fellidon pom . 22

/ efat TR
CD 23+ D23
Cd 200+ cvcLin D)= o 1l

DELETION 13q | SOX 11 E@
e[S L homa

C-myc

Ki 67 100%

¢ 1MC aggressive

- qum«l
HI’W \Mg'extranodal A

-3 ‘//
;MC NHL
(NENTA e
S e T e R N
i S s oA
5 sl
2

i TERW A (SR S - 0
T o' Nouly ol Cpubwaghue
PEL-CD30/38+ | Hililm bl ®3%8S Mofe to 1.0
HIV-EJBV 1w allidos / T'l W'\m& Mﬁ'l@]"’ wpwol*ﬂ (l_d
b pinin s il phl - g A
t 'uﬁ mﬁo‘f WA

mkt immunology Page 8



- wlts ok
i

Germinal center

Capsule
Trabecula
Red pulp (RBCs)

Mantle zone Sinusoid

Afferent
lymphatic Marginal zone
White pulp (WBCs)

o Follicle (B cells)

Reticular fibrous

framework
Paracortex

o Periarteriolar
lymphoid sheath
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B cells

T cells

0
MHJW qﬁuw
v Humoral immunity. ]\

Recognize and present antigen—undergo somatic hypermutation to optimize antigen specificity.
Produce antibody— differentiate into plasma cells to secrete specific immunoglobulins.
Maintain immunologic memory—memory B cells persist and accelerate future response to antigen.

" Cell-mediated immunity.
4+ T cells help B cells make antibodies and produce cytokines to recruit phagocytes and
activate other leukocytes.
”CD8+ T cells directly kill virus-infected and tumor cells via perforin and granzymes (similar to NK
cells).
Delayed cell-mediated hypersensitivity (type IV).
Acute and chronic cellular organ rejection.

Rule of 8: MHCII x CD4 = 8; MHC I x CD8 =8.
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Microorganisms or vaccines ‘

Lymph nodes or spleen

1
Intracellular organisms ‘

Ag synthesizad in APC cytoplasm
to peptides

Peptide — class | MHC complex
forms and migrates to APC membrane

1
Proteins ‘

Ag procassed to peptides in
hagocytic vacuoles

Peptide — class Il MHC complex
forms and migrates to APC membrane

~ CD8* TCR binds to peptide CD4" TCR binds to peptide —
Tlass | MHC complex on APC MHC class Il complex on APC cell
] =
| IL-2 induces expansion of T, clone | ThtcaJIs ‘ | y2cells
’ ‘ |L-2 secretion I [IL»Z induced proliferation |
‘ T, clone contacts infected cell | e ’ ’
) 14, IL5, IL-10, IL-13
l TNF-a, IFquelea-e I [ I fbl'\o _ML

| Perforin and cytokine release occurs
—

[

| Microorganism and cell killed

RN
Mamphaqe activation | | B cell activation ﬂj])o
[ | | |--{%]
IL-12 secfehon I B a:l mﬁfmanon I

[ NKand T, proMerahon l [ Plasma oell lineage

a,“ e et u}.(ﬁ/\hud e N
%,o\m;wA;M

Elanocylons ‘ Complement fixation ‘

Respiratory burst

Microorganism I | Microorganism I
M e

mkt immunology Page 13



[4
P¥0 Uttamm,

=
5

WJ‘LP bl = b &Millbplﬂcdm

WHWMMMW—PWQM

TC2: Ty 4N

wdadiy bone oSO —
LiEZ”f,@e,.,f.;..Ama i

m»rmﬁ‘g ,,
’:—t%‘fé'mﬂ bove masd - m‘z\dd

:Hg L'"f&u qemmum ’"W" ol MJW
IL-17: Thﬁ anML
JEN: {0(/ LEMJLDU.{ —"b ) hq)CVUUU;

¢ Thmiwuw—* b ol
NE-A: pipsogen » ko, Lo TNF ol U ko, o

L W wh sy

TTTTf//

L _ILg

Hot T-Bone EEK- Bone K

1L-2, IL-12, INF-G: T
1L-2, IL-12, IL-15: NK,
IL-4, IL-5, IL-13, IL-10: THy_

rIL-1, IL-6, TNF-A: Piroagw,
1L-10, TGF B, LipoxXin:

(@

ofwlvdm (,ILHaualuaw.)

thorin)

TGF-B: “‘AEUABMWMA +W+m

mkt immunology Page

14

it fhontey




(LT
( \

L b ks, of Mho%

Antigen- //h\ //(\,/(‘
binding ste 3 Eptope %
- '5’9,- \/Heavy chain l{m»» (il
5 O 4 Ng ‘J “
g, Vi & ‘ k
/'o@/;, ¢ Gd Hinge Gl d-}* J VO
D%, " C -\ ¢ Lightchain /[ A A
OOJ. 6/ L s L — —
59 s§ Antibody prevent Antibody promotes
s et opsonizatinandlyss’
C=Constant ]
V = Variable - . MH |
—_— plement |
::{ Eght G2 QR binding am umwlb
eavy M{)
§5=Disulfide bond F "egion > Macrophage o j0 &5’
_ binding - W\dm&
63 3 _
et ¢ mﬁbod'm by,
nalind st o
Fe (5 C's): )
- (éonz)tant IMJ P”'! »(fezerahon ntlbody dlver51ty (antlgen
Carboxy terminal [ 33 independent) o . .
2y 1. Random recombination Ofﬂ_(llght-cham)

Complement binding = wL

Carbohydrate side chains
Confers (determines) isotype (IgM, IgD, etc

Isotype: &4 AMDE
Allotype: I&(mnh’nk
Idiotype: A Y M

a1

“Idipks o 4 ffc))

;mebhww
3 Ko
—Anwc):w;fufz%

or V(D)J (heavy-chain) genes by RAG1 and
RAG2

2. Random addition of nucleotides to
DNA during recombination by terminal
deoxynucleotidyl transferase (TdT)

3. Random combination of heavy chains with

light chains
= ‘_DPmun [

eneration of antlbody s ecnﬁcnty (anhﬁ wa
‘Whole 1gG molecule

dependent)_y M
4, Smnatl__cﬁx&emy.\.tahon athd afﬁmty

maturation (variable reg_on
5. Isotype switching (constant reglon

- Tybs Tk,

mmm

pd I?rE

mkt immunology Page 15

hih)

F(ab’),
Fragment

Fc Fragment’s
Digests

Papain Digestion

Pepsin Digestion
Product

Product



me- Ud«d&

Main antibody in 2° response to an antigen. Most abundant isotype in serum. lees complement,
opsonizes bacteria, neutralizes bacterial toxins and viruses. Only isotype that crosses the placenta
(provides infants with passive immunity that starts to wane after birth). “IgG Greets the Growing
fetus.” Associated with warm autoimmune hemolytic anemia (“warm weather is Great!”).

lgG

\W/

P“r bt s Prevents attachment of bacteria and viruses to mucous membranes; does not fix complement.
oty Pt &hE . Monomer (in circulation) or dimer (with J chain when secreted). Crosses epithelial cells by
W/ = prtnunlh . - . CE
%h 1, fudet transcytosis. Produced in CI tract (eg, by Peyer patches) and protects against gut infections (eg,
th \ / Giardia). Most produced antibody overall, but has lower serum concentrations. Released into
Jchain MM}IVN secretions (tears, saliva, mucus) and breast milk. Picks up secretory component from epithelial cells,

which protects the Fc portion from luminal proteases.

Produced in the 1° (IMmediate) response to an antigen. Fixes complement. Antigen receptor
on the surface of B cells. Monomer on B cell, pentamer with ] chain when secreted. Pentamer
enables avid binding to antigen while humoral response evolves. Associated with cold autoimmune

v )
o™ 0

Unclear function. Found on surface of many B cells and in serum.

IgM

J chain é@wﬁ

U

\W/

lgE —> ”-“@

\W/

hemolytic anemia.

IgD

Binds mast cells and basophils; cross-links when exposed to allergen, mediating immediate (type I)
hypersensitivity through release of inflammatory mediators such as histamine. Contributes to
immunity to parasitesby activating Eosinophils.
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Allergen
_\

Allergen-
specific IgE

Fc receptor

for IgE\

Degranulatio 5]

Type T HY5

- w%w

i

— ABPA

%
fwwa

mﬂa

H:Abl
st

/— NK cell

medfaliA

Fc receptor—/ ) 4

for IgG

Surface antigen —/‘
A
Abnormal cell —/»

Antibody-dependent
cellular cytotoxicity 3

Tu,(p“‘u R|G

3&“ oo

. Neutrophils <

P SO
.._.-.-._-.. L.
i :'Q—Enzymesfom

neutrophils
damage

P ;\,E mN endothelia lcell

Examples: Lb
Autoimmune hemolytic anemia (jncluding
drug-induced form) LWNM; M
Immune thrombocytopenia
Transfusion reactions
Hemolytic disease of the newborn

Examples: T—m WVW
Goodpast e syndrome =) &M A b

Rheumatic fever
Hyperacute transplant rejection

Examplen el nl w@

Myasthe gravxs

Graggs disease
(1;;:% - L

-!

ud

-

SLE
Rheumatoid arthritis
Reactive arthritis

Polyarteritis nodosa
Poststreptococeal glomerulonephritis

lgAvasculitis = HGP

\f-\

D wu,-'!lﬁ
u{WL o coum Ackust

huale

Mw\o]sw%@ m
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Thicell
Cytokines
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Activated
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Examples:

Contact dermatitis ( eg poison ivy, nickel

allergy) fl

Craft\er51ls host disease

Tests: PPD for TB infection; patch test for
conMcrmatitis; Candida skin test for T cell
immune function. -

4T’s: T cells, Transplant rejections, TB skin
tests, Touching (contact dermatitis).

- MﬁMoncqﬂw

dedoyed W
B “&%
LLFW “—anAla/
~ padth i)™

W,memmt

homd

M



RA — !
HSP —1,0
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Chronic .
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a% Pi ) Cha
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Lectin Clike % s |
Microbial surfaces B o)
(eg, mannose) 2 A
), N G
1\
Classic \ Cdb2b L C4b2b3b
a —>[C1] (C3 convertase) (C5 convertase) —
Antigen-antibody
complexes
*
Q— Cb a
Mb\”L vdusial Y
2 s *Historically, the larger fragment of C2

Cha

2} C5h

was called C2a but is now called C2b.
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(C5b-9)

0 .
T aJ Early comp def: QLE ,
erminal comp /MAC def: Nw;sema
CD55/59 deficiency: PNH — Re( mﬂ UAX

6

) Factor H/I/CD46 def: afypieg) B “'u“f
5 Wag— Y Lysis, V

cytotoxicity C1 |NH def Hfh

Test for classical comp' f,HLE q
g [3V)

T . iy
w/C3b—opsonization. ﬂ—— M'E@ wl MM
WCSa C4a, C5a—anaphylaxis. W [VR”I\U\UV\
w/C5a—neutrophil chemotaxis. p Wd, Q{"mlmd)

w/C5b-9 (MAC)—cytolysis.
Gl

mn@ﬁi{m (onind
Opsonins—C3b and IgG are'th d/\mm _?1)

opsonins in \ bacterial defe defense; enhance — U . ]t:ﬁ t’

phagocytosis. C3b also helps clear immune

complexes. Iill (au E "
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TRANSPLANT IMMUNOLOGY
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iy bIHE) " b, D ] H - * Orthotopic graft: Donor organ transplanted to the
. lige 1) [hanly e o %’&&D”IW& g S —"
b

““"‘*‘“’m'm o

HLA + Heterotopic graft: Donor organ transplanted at a site [} M
E a ' aM’f different from normal anatomical position. 4
Kidney in ilioc fossa. y ”m(hm 2, P'm

o
Autograft- l I

Isograft- wl fom ’
“Allograft/Homograft- $UML wu
Xenograft/Heterograft-dq_l 4_, b

v
Blood group matching % MMM}D‘(\'& L"mﬂ' ARO, Rh Mﬁ\w“
HLA matching: " L | HA
By i
Most important match: & U weH MBL bi,bl\
Ideal- 8[i0 — &,B,C, BB DR w NS
on b sl ' Practical- b — &, ,tibR, Sqonts —10 lheles
Mg’) o c,w L ng \Mﬂd Child- 4[b - &, p,MR
- w mqm NAMBELL ghgfu\ — oM HLA match not needed: (ywa Nipd}lmox basesy
) B . _/\0 N mm— pMeJva; sxuu\ (Al L‘% '
RPE T- ! It . P Grafted immunocompetent Maculopapular rash, jaundice; o
nﬁ T Q’ [ — wawJ T cells proliferate in the GIT diarthea, hepatosplenomega])ﬁ”’ Wen
_bh wﬂﬂﬂ’]}, 0 ° MNPl immunocompromised host and reject Usually in bone Marrow and v
- d‘ﬂ& host cells with “foreign” proteins — transplants (rich in lymphocytes)
- b aur’t severe organ dysfunch'on Potentially beneficial in bone TBETOW b\U‘lﬂ/ Wy, WﬂMJ
y 1 HLA mismatches (most importantly transplant for leukemia (graft- versus WT
U'\mib Hﬂf”‘ \—’l HLA-A, -B, and -DR antigens) 1 the tumor effect)
. risk for GVHD For patients who are
Ofgﬂﬂ'SPCClﬁC exambles: Type IV hypersensitivity reaction immunocompromised, irradiate h“ N )
Chronic allograft nephmpathy blood products prior to transfusion LewH b p/‘\ m&m
GVHD
. Bronchiolitis obliterans L
Marker of acute Accelerated atherosclerosis (heart) | |G V H &>
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Bleeding from umbilical stump =
Normal-Low IgG, IgM
High IgA, IgE

WISKOTT ALDRICH SYNDROME

Wiscute Aldrich- cute baby
Wiscute with a TIE

T- thrombocytopenia

I- immunodeficiency

E- eczema

repressed boy, XLR
WASP- affects cytoskeleton
1. APC

2. Platelet
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Eczema
High IgE, eosinophilia

when he turns 17, he will become domiinant
and needs job stat, and he is FATEd to become
successful

- cells affected: Th17

- STAT3 gene

- AD

This is JOB syndrome

F- abnormal facies

A- multiple cold abscesses

T- teeth- retains primary dentition

E- igE, eosinophils, eczema

T,
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Albinism

she is a girl: lost pigments- became recessive
cannot be X linked- so autosomal

This is CHEDIAK HIGASHI

In life she has a LYST to study alphabets- LMNOP
L- light hair, lymphohistiocytosis

LYST flm L' —M-microtubule function
N- neuropathy, neurodegeneration, neutrophil shows giant granules
O- phagOlysosome fusion
P- platelet has dense granules, pancytopenia
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Chronic granulomatous ds w
- MC; GP91

- XLR, AR

- test: NBT test

- C: catalase positive org infection

membrane eg: Serratia, S aureus, Candida,
Pseudo, Aspergillus
NADPH ~ 0, - G: granulomatous
other - D: DHR test: flow cytometry (I0C)
NADP* ¢/ 0" = H,0,~ pos
: wdhod L
flavocytochrome bgsg

cytosol

outside cell or 0 normal: NBT
inside phagosome W ’w if blue missing- CGD
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CGD + anemia

G6PD deficiency
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NO P US no separation
NEUTROPHILIA of umb cord
OMPHALITIS

LAD type 1

- LADs are mama's boys: AR
L: late umb cord separation
A: Absent pus

D: dysfunctional neutrophils

—
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Leukocyte Adhesion Deficiency
Types |-l

X = X “ Intracellular adhesion molecule (ICAM)
Rolling Activation

LAD Il LAD Il Inactive integrin

Adhesion A\ Active integrin

LAD I v Selectin
™ =7
- d

> P> Transmigration
= v
< - € P>
A < \J y A = >
VU Y MV A A MV AAV A MDY ALY < é L >

i i Integrin B2- v

gff!,’é'i:f:;'s " FERMT3 D 18 LAD |
INTEGRIN
Fucosyl transferase LAG Uk LFA1/MAC1 1-8
deficiency ) grape juice FERMented LFA1, MAC1
on drinking we get ACTIVE

LAD II: RoLLing- Selectin (ACTIVation defect)

Sialyl Lewis hallmark: bleeding

Fucosyl

bombay blood group
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Encapsulated bacteria ()
Enteroviral //~;
Giardia . cell

High R/o Al diseases
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BTK BAFF

> Plasma
cell

CVID
AGAMMAGLOBULINEN

SELECTIVE IGA
DEFICIENCY
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After 6 months | swrons

because here only B cell and Ig is
A b Se n t I _a l I defective so baby can function for 6
g months with maternal antibodies

Absent germinal centres

e S Bl SCID- no B cell, no T cell
so presents before 6 months

B- BRUTON- boys- XLR
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Adolescent
Hyperplastic germinal centre ruwcsens

present but
plasma cell

AII lgs IOW cannot be formed

J/ - BAFF

- sporadic
CVID

- family history: selective IgA deficiency
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BT reaction-anaphylaxis
Urine pregnancy test false+

Giardiasis

B HCG with immunodeficiency: IgA deficiency
AFP with immunodeficiency: AT

mkt immunology Page 35

selective IgA deficiency
UPT +ve: due to heterophile
reaction

peristently high B HCG



HYPER IGM SYNDROME

B, T cell normal
Low IgA, |gG, IGE AcEisiow
Al hemolytic anemia
Encapsulated, PCP

B cell T cell

!
"l
hugeg et
cooy hody .
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foay bugite, Tgh > Ty 1qE ©
U class“switching problem

0 oM 118 : 10°
S hyper I TC-A
 Red cells: target cells- high CD19, low CD40

' CD40 and CD40L should y

mteract
LR ( ww%) M

T ulta- lso CD40L ison T
cell

CD 154= CDA40L &wuo@%r‘-\@
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B+T cells
ATM chr 11-also for MEN1
DNA repair affected
so photosensitivity
leukaemias, BRCA assocn

Raised AFP
Low IgA,G,E

AGE is low

cerebellar atrophy
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- ° w
Low T-cell receptor excision circles ™=

(LOW THYMIC

Birth runction)

Thymic hypoplasia is not always diGeorge

no B cells no T cells

This is SCID

SCID types:

1. XLR: defect in Y subunit of cytokine receptor

2. AR: ADA deficiency

Gene therapy tried for first time here but not successful
due to risk of leukaemia- T cell lymphomas

Rx: HSCT

no salil
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DIGEORGE SYNDROME

absent thymus

no philtrum- also in fetal alc syndrome
CATCH 22

C- cleft lip and palate

A- abnormal facies

T- thymic hypoplasia

C- conotruncal septum

H- hypocalcemia- 3rd pouch and 4th pouc
22- 22911 microdeletion- TBX1- regulates
development of pharyngeal arches

IOC: FISH (for any microdeletion)

aiso wants job- autosomai dominant
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Disseminated TB after BCG

TB has granuloma
IFN gamma
IL 12 receptor deficiency: body cannot fight TB
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N Ou rt i ca ri a hereditary angiedema

Dual screen: eema: uincke's
PAPPA gave HP HAE /
HCG and PAPPA H- hCG high

\
vl —/ A- AFP
D L E- UEs

0L % DW
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Table 1. Etiologies of hereditary
angioedema syndromes

Type | HAE Deficiency of CINH |
Type Il HAE Defectin CIINH (el (), f = L

Type lll HAE Normal C1INH; abnormal otFXIla with
gain-in-function mutations




Recurrent Neisseria infection
Ly Giwal ontonnand” V609
LmM} MW“W{E
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Bz wor

Wiscott-Aldrich T* anbuopen
Hyper IgE-JOB STAT = Tnld AD A 5 uu,ug
Chediak-Hegashi LT A < P - M%m'\ﬁﬂ P plalut — y
CGD - NALD A | KL mﬁ% o) DMHK = puasylapu
e OOKMWU AR (’1“‘ M\MLQWL
LAD | WM A . WMMMW b= o\%{m ol
Bruton's b «gm
agammaglobulinemia | 428 , R
4
CVID L BAFF [1b0S R cprindic H ok o
. U
!QA %u\oiency -~ L I%A ),). MH:F § vnN"IVZL b U%)w
LOROL —— il e
Gyperigm W ————N MR
ATM ATM (m ) AR AR AFP
. Y ke — KLR
ScID ] : L
DiGeorge ypopdA Lw Ah 2a) AD CATUR )2
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Secretes

IFN-y, IL-2 Activate macrophages
and cytotoxic T cells

IL-4, IL-5, IL-6 Activate eosinophils,
TIgE

IL-17, IL-21, IL-22 Induce neutrophilic

inflammation
'Y T-cell receptor Cortex
(binds MHC | (O)
or MHC 1) ‘
N cos Prevent autoimmunity
N (maintain tolerance)
et

Thymic cortex. Double-positive (CD4+/CD8+) T cells expressing TCRs capable of binding self-
MHC on cortical epithelial cells survive.

Negative selection Thymic medulla. T cells expressing TCRs with high affinity for self antigens undergo apoptosis or

become regulatory T cells. Tissue-restricted self-antigens are expressed in the thymus due to the

action of autoimmune regulator (AIRE); deficiency leads to autoimmune polyendocrine syndrome-1

(Chronic mucocutaneous candidiasis, Hypoparathyroidism, Adrenal insufficiency, Recurrent

Candida infections). “Without AIRE, your body will CHAR”.

Positive selection
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AUTOANTIBODY L0 0
Anti-postsynaptic ACh receptor UW“ [
L% o Anti-presynaptic voltage-gated calcium’channel L EbdﬂY) M

Anti-B, glycoprotein I APLA o

-

0
Antinuclear (ANA) MM

fL _
Anticardiolipin, lupus anticoagulant — SLE Ikpu\‘

Anti-dsDNA, anti-Smith P ﬂP ‘{'mf Qw%“\'ffmﬁu

Antihistone —3)
Anti-Ul RNP (ribonuc eoprotel'n - MM (‘/Tb
Rheumatoid factor (IgM antibody against IgG

Fc region), anti-cyclic citrullinated peptide
; ilw m (anti-CCP, more specific) = — RN
(Anti-RY/SSA, anti-La/SSR —s {f oghan
tm Anti-Scl-70 (anti-DNA top01somerase I) QMAC‘&[JW
Anticentromere UlEC,T {,LOM WW
wﬁﬂ‘o—h‘anh -SRP, anti-,
elicase (anti-Mi-2 W

aMh mAntlmltochondrlal — p%

Anti-smooth muscle, antl-llver/kldnesf
microsomal-1 —y P{i M’\hﬁ

Myeloperoxidase-antineutrophil cytoplasmic

antibody (MPO- ANCA)/permuclear ANCA

P o s
PR3-ANCA/cytoplasmic ANCA (c-ANCA) —g UI,L
Anti-phospholipase A; receptor _y mmﬂomm

LMD’M%V\M)M%H (W‘;

A
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Anti-hemidesmosome B P

Anti-desmoglein (anti-desmosome) W\MW a
ase

Antithyroglobulin, antithyroid, perox1d
A Rt

@'DM/ At

(antimicrosomal)

Anti-T'SH receptor /LA—TS 4.) b]W}U

IgA anti-endomysial, IgA anti-tissue
transglutaminase, IgA and IgG deamidated LD
gliadin peptide

Anti-glutamic acid decarboxylase, islet cell
cytoplasmic antibodies

Antiparietal cell, anti-intrinsic factor PU’M\A W
Anti-glomerular basement membrane [
bivop ot



Cell surface proteins

T cells TCR (binds antigen-MHC complex), CD3
(associated with TCR for signal transduction),
CD28 (binds B7 on APC)
Helper T cells CD4, CD40L, CXCR4/CCRS5 (coreceptors for
HIV)
Cytotoxic T cells CDS8
Regulatory T cells CD4, CD25
B cells Ig (binds antigen), CDI19, CD20, CD21

(receptor for Epstein-Barr virus), CD40,
MHC 11, B7 (CD80/86)

NK cells CD16 (binds Fc of IgG), CD56 (suggestive
marker for NK cells)
Macrophages CD14 (receptor for PAMPs [eg, LPS]), CD40,

CCRS5, MHC 11, B7, Fc and C3b receptors
(enhanced phagocytosis)

Hematopoietic CD34
stem cells
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Wunacademy

AMYLOIDOSIS — Aonormatly soided

$ pleaxed proveins,
res\stant Yo groveases.

Pressure axropny of
sumrounding ongans.
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COMMON TYPES

FIBRIL PROTEIN

Systemic

Primary amyloidosis

Secondary
amyloidosis

Dialysis-related
amyloidosis

MuLtiple myeoma®
AL . MC Llight dhain - Lambda. —» e, organ : Kidney

i t neart
AN . ©TL1/6 chronic inflam. Mmost specific organ

Lo ko T, Rec. Hodgrins Wmphoma., familiol
meditercanean £ever — T ILd.
APa microglobulin = joints © dhronic brondnitis
corpal tunnel syndrome

Localized

Alzheimer disease

Type 2 diabetes
mellitus

Medullary thyroid
cancer

Isolated atrial
amyloidosis

Systemic senile (age-

AR = brain . #rom ATP on th.21— 8 do Alzheimers in Downs
) syndrome
TAPP [ 1s\et asso. rolypeptide)

A + cOAALYONIN
ANP L amYWid natriuretic pephide)

related) amyloidosis Wild. ATTK ( Mma") - \‘\W‘l’.’

Familial amyloid
polyneuropathies

Mutated ATIR —» Nefves
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", | subendocardia v
% it amyloid E« AN
A i 1 @ : N \.’ . / -
. | deposition N o,
¢~'n :5 \‘ g

» ) ¢
N W

MC 0rgan - Kidney j AL gubendocosdial ,,-wé(

hegnronc Sjndrome deposition. TOC - MRT cells for Vit
Mesangium - ist involved p; & stelaxe cells for vit. 4@

\ inixialt e .
énlones \Tmany = shrinks gestrickive.  Mywomias
cardiomyopathy

wWhite puip - Saqo spleen
Red pulp - Larda ceovs spieen.
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BlLood vessel
Swo endowneliol
deposits —-» weak

pinch
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DIAGNOSIS:
Sample: ia moar by

MACROSCOPIC

* Waxy appearance - 4ross
o lugols ivdine skaining —
mahogany brown colous
Tsome as oncoojroma.]
*Adding H3S04 to

Wwqols fodine —» Specific:
” - .
blue colo Congo Red {’ LM Pmk’ .
polan sing ugm-
apple gfeen birefnngens
Methy violet, crystal violet
Metachromatic dyes

Thioflavin T/S —» Fluorescent
green (uv)
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MICROSCOPIC

Gectron—»
microscory

= 7.5-10nm, B-pleated

Non-specific: non-branching, = structure
fibrils
Toluidine blue diameter
Never ending Xy
Alcian blue Lengin crystallo-
graphy

PAS® g1k



1.Stain on Gross- oldest method
used by Virchow on cut section of
gross specimen is Lugols lodine
which imparts mahogany brown
colour to the amyloid deposit
which on addition of sulfuric acid
turns blue.

cardiac tissve
svbendocardial
invowvement
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' “ ; Pl
; :;m‘?:wﬁg
PUAgL N g vo~. b ) .
AL ] AR
Conqo ged - Light olarising Ught microscopy:
MicrOSLOPy -.g\on FAPP\z Qn‘!gmu?ﬂ
amor{fnous
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serum amyloid P
[SAP] scintigrophny

very useful for the
disense extent

— Pitsb;ﬁd : l

SPECT

Ap deposition . r ‘
Nzheimers
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AMYLOID INHIBITS COAGULATION
FACTOR?

facror 10
Pincn purpuwo ®
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