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First skin graft, First-set rejection Second skin graft,

strain A

strain A

Necrosis Necrosis

14 days 6 days
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Naive strain = B mouse \)

Second-set rejection

First skin graft,
strain A

,.@l’ R
6 days

Naive strain =B mouse

Necrosis

(a) Autograft acceptance (b) First-set rejection
Grafted epidermis Grafted epidermis o
(c) Second-set rejection

Days 3-7: Revascularization Days 3-7: Revascularization / l
: : :- ! : Days 3-4: Cellular infiltration

Days 7-10: Healing Days 7-10: Cellular infiltration

Days 12-14: Resolution

Necrotic tissue
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Blood
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Damaged blood vessels
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Time after transplantation, months

HLA mismatches (no.)

Curve no. Class | Class Il
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@ Antibodies bind to antigens of renal
capillaries and activate complement (C7)
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e
Pre-existing host e Capillary
antibodiesare — { :{ :éc V V endothelial
carried to kidney CRHE walls
graft B s

@ Complement split products attract
neutrophils, which release lytic enzymes
[" Enzymes
- - . -
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s thelial cells; platelets adhere to injured
tissue, causing vascular blockage
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Viable cells = Antigen Dead cells = Antigen
not expressed expressed
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A Recipient 100 beads. Each has a unique
Serum dye signature and a unique

: HLA antigen on its surface

May contain
HLA antibodies

N o

B

HLA antibody in
recipient serum binds
to specific bead.

&
&
g

Detection antibody (<)
binds which then captures
fluorescent reporter dye (v )

S0

D

Dual beam laser.
One laser detects
bound reporter dye
the other identifies
the specific bead.

@)
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Strain X

|

Spleen

Lymphocytes
(responder cells)

D

emezmsanes)
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Strain Y

|

Spleen

|

Lymphocytes
(stimulator cells)

7

(smmonmy)

l18—24h

l
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Count 3H incorporated into DNA

The Luminex cross-matching assay

HLA antigen Recipient serum

Luminex bead — anti-HLA antibody

7 ~—— PElabeled
secondary
antibody

(anti-IgG)

virtual crossmatch

MLR
et Mixed
mitomycin C

leukocyte

Microwell cultures rea Ction

l4 T e

Harvest cells from microwell
cultures on filter-paper strip
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MECHANISMS OF DOUBLE FILTRATION
PLASMAPHERESIS
@

| ..
Plasma ‘ .‘: D.D.D -
'.ID ®

1 Plasma filter

-

Plasma separator

IgG, Immune complex,
Lipoprotein, etc.

Cornea

From cadaver =
) . Mostly autologous (burn victims)
Immunosuppression not required . -
Temporary grafts of nonviable tissue

40,000 t lant . )
ransplants peryear 4 Allogeneic grafts rare, require
Lung ); g immunosuppression
From brain-dead donor Blood
Procedure recently developed; Transfused from living donor
little data available A\ ABO and Rh matching required

955 transplants in 2000 Complications extremely rare
Often heart/lung transplant An estimated 14 million units used
(47 in 2000) each year

Skin

Pancreas

From cadaver

Islet cells from organ sufficient

420 transplants in 2000

Increasingly, pancreas/kidney transplant
for advanced diabetes (910 in 2000)

Kidney

From live donor or cadaver

ABO and HLA matching useful

From cadaver Bone marrow Immunosuppression usually required
Surgical implantation complex Needle aspiration from living Risk of GVHD very low

Resistant to hyperacute rejection donor Implanted by IV injection 13,258 transplants in 2000

Risk of GVHD ABO and HLA matching required

4816 transplants in 2000 Rejection rare but GVHD a risk

Heart

From brain-dead donor

HLA matching useful but often
impossible

Risk of coronary artery damage,
perhaps mediated by host antibody /{
2172 transplants in 2000

Liver

o 5 Sl slad sShe - iyl a S



11

’ Host Eye

Donor Eye &

Diseased host eye

Corneal stroma exposed after
removal of fibrovascular tissue

Application of amniotic
membrane to reconstruct
ocular surface

Host eye after corneal transplantation
and suturing of limbal graft
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Graft versus Host Disease - GVHD

1) Increased costimul s o
Allogeneic HSC ncreased costimulatory o
transplant in Atg1611 molecule expression by gy > JW5 2l sladshe jo S5 —
mutant recipient © dendritic cells in spleen u'ﬁ")'pf slEms 5 aS
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Exacerbated 2) Donor-derived T cell _
graft-versus-host proliferation and migration (SLQJ’J-N) Gw' )SJ,S)w (slb,)b L4
disease (N K
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3) Intestinal damage,
bacterial translocation

Class | HLA alleles l

Class II HLA allelos |
DR,DP,DQ -

oo
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Possible combinations in offspring
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CROSSMATCH
HLA TYPING

N
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TYPING METHODS
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Serology Mixed Lymphocyte Molecular Assays
Culture (MLC)

* Used to be the ‘gold’ standard * DNA-Based Histocompatibility

* Antibody-Based * Rarely being used now Testing
Histocompatibility Testing * Originally used for Class I * Rapidly becoming the method
* Low resolution typing typing of choice
* |dentifies molecules that are * Involves culturing together * Intermediate & High
actually expressed on the cell lymphocytes of two resolution typing
& involved in the immune individuals where each cell * |dentifies nucleotide
rejection of the mismatched population is able to polymorphisms, which code
grafts recognize the ‘foreign’ HLA for the different allelic 28
class Il antigens of the other variants

SEROLOGY

e Complement Dependent Cytotoxicity (CDC)
(LS 95 93 s 3209 )S10) OlodsoS' S b dpmunnansS gigio b @
S92 Joiz pilw ol p Vgome hazme 095 035) SCawsdd 03 Sla> @

dipils pobul 25 (1.077) JsSuls
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NIH method Positive reaction Negative reaction

HLA antibody +
Iymphocyte
(antigen-antibody

reaction)

Complement

dependenteytolysis

Cellular staining +

O .

fixation
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Density of human blood cells

I Monocytes
B Lymphocytes
Basophils

Neutrophils
B Eosinophils
B Erythrocytes

Cell number

1.060 1.070 1.080 1.090 1.100Density (g/ml)

e 58 s slad S - il oy S



Microlymphocyototoxic test
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Viable cells = Antigen Dead cells = Antigen 32
not expressed expressed

Microlymphocyototoxic test
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HLA-A allele 2 HLA-A allele 1

& &
Donor cell Recipient cell Antibody to different HLA-A antigens
Antibody to 1 2 3 4 5 6 7 8 9
HLA-A allele 2 Recipent] @ O O OO O @ O O
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Donor2 | O @ @® O OOOOO
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Complement
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<

HLA-A1 HLA-AZ HLA-A3 HLA-A4 HLA-AS
vanti- | AL | TAN| AT T || TAY | FTA
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O @
Cells become ) HLA-AT HLA-82 HLA-A3 HLA-A4 HLA-AS
No lysis +C |® .0 o, 0 . é
leak . [ ] olle o
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+ vital .
o 5 4 ©ooO0 ’EYS"" 00000000 56{
v 34
Dye taken up Dye excluded

Microlymphocytotoxicity test
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Donor

lymphocyte Complement

activation

< AHG Cell lysis and
L death
Recipient serum

b Flow-cytometric crossmatch Fluorescence

Flow
cytometry

== *Fﬁ\rome

Recipient serum

¢ HLA antibody ch ization using a bead-based
multiplex assay
Flurochrome Fluorescence
HLA-coated Fl
microbeads oW
cytometry

e

Recipient serum

Adsorbent
bﬂlﬂ'ﬂ dotection
Ammulzs )
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Serological HLA Typing Methods

HLA &9 O Sl oo aslis Glbf)w GuT)l Slacgomo 2o jls

398 Sp 5T ug 05ill pilio @

(i $dshw 2 39290 HLA aile (3L 5T) dal> 0Lj —

(3592 2 39790 HLA ade (530, 5T) 45 xigm 5 1 32 Oblow —

(Sl 035 gk 2 39290 HLA dile (630,5T) 095 Jsl )b 2z b oblew —

g'.lbjb -

S 35 gl Can @

Db 10 e JBlas  polais] L;)L.vuxﬁ L J2iSly 45 59 0 polee HLA SO 58y —

1, 8,10
3,14,7 |

2, 7,1
3,14,7

MHC typing by lympho-cytotoxity

DP02. A lymphocyto-toxicity test with anti-
MHC antibodies gives the following
results. Deduce the genotype of genes A
and B.

Genotype:

DPO3. A lymphocyto-toxicity test with anti-
MHC antibodies gives the following
results. Deduce the genotype of genes A
and B.

Genotype:

19

1,8, 10
2,71

C
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Al AN 10% B7, B27 85%
A2 8% B7, B45 95%
A2, A28 90% B8, B27 10%
A3 80% B27, B44,B45 75%
A3, A10,A11 95% B44 85%
A10, A11 5% B45 5%
ey Cy ity pecifici y

A1, A1 75% B7, B27 80%
A2 15% B7, B45 95%
A2, A28 10% B8, B27 10%
A3 5% B27, B44,B45 5%

A3, A10,A11 95% B44 10%
A10,A11 80% B45 75%

FokeS 0T
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Cellular typing
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@ ' ———— Noreaction
Allele A~ @.
@'

Recipient cells shanng

class Il MHC of donor /1
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Molecular Methods

OW o il SWSS 520 91 AAY 393> I

gl »> (restriction fragment length polymorphisms)RFLP (8L o
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Restriction Fragment Length Polymorphism (RFLP)
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TobinfDusheck, Asking About Life, 2/e

Figure 14.3
Same segment of DNA from three different individuals:
Repeating Repeatin Repeating
dinucleotide dinﬁleoﬁdc dinucleotide
(AT} 100 {AT)yg0 (AT} 300
_~ Restriction sites L ATATAT...; | ATATAT...

& 000 Te=2100 <@ 3 B e 3100 il P03 5 1 1000 Te— 2300 " 1 3
i 1 B 5 foge | = 5 3 ] [ S | 5
A, . c.

' | Restriction enzyme cuts 8
+ up DNA into short segments + :
i H 1 I H ] I EBEE 1
i | i— | I e | I [ P 1
| 1
i 8 ¢ .
]
31
Electrophoresis reveals
that the RFLP fragments:
23 difter in length.
21 Shorter fragments, such as
the 1000-nuclectide piece,
move through the gel
maore rapidly than
longer fragments.
.0 [B]

44
Copyright ® 2001 by Harcourt, Inc. All rights reserved.

PCR Based Methods

534553 93651 yol 1y b DNA jl aahis Sy iS5 sl PCR jl oslicul @

il solais (53592 g5 gSll Jl3ilis S b 035 39 pud 9 sLise 4 Jguame JUisl
J3ilis sl sanliv 9 I

PCR- sequence specific oligohybridisation (SSO) : js9, pb  ®

U990 O3b e3> 1 9 Sz € 30> G (B0 b Lpg  Shams Giul 8 @

IS Jagwi sl o PCR-reverse SSO o

Jgazmo Olod) hgos O3S 3 pad 320 9 sl SG 4 by Jlgi polais sy o Jlasl @
0T 595 (PCR 0 golas|
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—— Principle of
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colorimetric signal

‘ ' o o PCR-SSO

membrane strip with probes

» Allele specific probes are bound on the membrane strip
* HLA locus specific PCR is performed and incubated with the strips
* PCR product is hybridized to the corresponding probes

» acolorimetric signal is bound to the reaction depicting the allele
specificity on the strip

46

PCR SSP (Sequence Specific Priming)

M OT 3929 & 900 43 b iS5 € g5 polais| sl pos) g il o3kl @
HLA Lols
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DNA ladde
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negative contr
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PCR-55P

Matched Primers Unmatched Primers
—
—
Amplification No amplification

! !

e POSItIVE CONrO|  m—
} Specific amplicons
Amplification
control

SSP # 1 matches allele | / Allele-zpeflﬂc
\ product

__:__f__
= = — -
SSP
_=,_ —
SSP
48
SSP # 2 does not match allele |
Molecular Methods
upstream PCR primer downstream PCR primer * Sequence Based Typing
e
Q aabd 55, DNA I cpues *
o smtcsn 3 QT I

HLA oj Yo cawkio PCR

b d DRB1 05 sl uilSaw b dualio *

-t @A 25l slalsl o
2: aslesequencieg 2 &
-y — 6§ )
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ddNTPs terminate DNA synthesis.
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Normal dNTP
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ddNTP

P,
N
5'CH2 Base

No OH

(extends DNA strand) (termlnales synthesls)
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*TCAGTAATGCCA
*ICAGTAATGCC
*TCAGTAATGC
HICAGTAATG
*TCAGTAAT
*TCAGTAA
*rcAGTA
*TcAGT

*rcac

*rca

*1c

*r

TCAGTAATGCCA DNA to be sequenced
AGTCATTACGGT DNA template
ddATP ddGTP ddCTP ddTTP * polymerase,

dNTPs, primer (" T}

tube 1 tube 2 tube 3 tube 4
*TcAGTAA " .
TCAGTAAT
TCAGTAATGCCA *rcag TC#EII:AATGC 2
o B *TCAGTAATGCC *TcacT
*TCAGTA
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4 x PCR (+ one dideoxynucleotide)
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Hyperacute rejection Acute humoral xenograft rejection
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Hyperacute rejection (HAR) and Acute humoral xenograft rejection (AHXR) thrombosis
and vasoconstriction
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