HLA-B27/:

glarni marker
gjici spondylitidy

2

Peter Novota




HLA-B
e soucast MHC komplexu — HLA I. tfidy (chromosom 6)
e Usek znacné polymorfni

e antigeny se vyskytuji na povrchu bunék
e podili na imunitni reakci (prezentace antigenu)
* znameé zejmeéna jako transplantacni antigeny

Class Il Class Il Class
[ [ Bt 1l |
DP DM DQ DR C4 C2Hsp7OTNF B C E A GF

Gene map of the human leukocyte antigen (HLA) region
Expert Reviews in Molecular Medicine© 2003 Cambridge University Press




AsoCiace HLA-B27 s onemochénimi

Ankylozujici spondylitida — AS (asociace v 90-95%)

Psoriaticka artritida
* Reaktivni artritida

Enteropaticka artritida

e Uveitis acuta anterior

Juvenilni idiopaticka artritida
* Nediferencované spondyloarthropathie

* Lone aortic regurgitation




Ankylosing spondylitis (AS)

nemoc postihuje cca 0,5 - 1 % populace
pouze u 0,5% HLA-B27 pozitivnich lidi se manifestuje AS
asociace s HLA-B27 v 90 — 95% pripadu

symptomy: Primarné postihuje pater (bolest zad, ztuhlost, omezeni
hybnosti).
Progrese onemocnéni: postihuje klouby mezi pateri a
zebry, omezeni pohybu hrudniku = omezeni hloubky

nadechu.

Asociace s polymorfismami 25 gend
(Nat Genet. 2013)



Table 1 ASAS criteria for predominantly axial spondvicarthritis

Patients with Back Pain = 3 Months and Age at Onset < 45 Years

Sacroiliitis on Imaging
Plus
=1 SpA Feature

OR

HLA-B27
Plus
=2 other SpA Features

sacroiliit .

¢ Active (acute) inflammation
on MRI highly suggestive of
sacroiliitis associated with
SpA

« (R
Definite radiographic
sacroiliitis according to
modified New York criteria

spA Features

Inflammatory back pain
Arthritis

Enthesitis (heel)

Uveitis

Dactylitis

Psoriasis

Crohn’s disease fulcerative
colitis

Good response to NSAIDs
Family history for SpA
HLA-B27

Elevated CRP

ASAS Assessment of Spondyloarthntis International Society, Spd spondyloarthntis, CRP Creactive protemn, HLA-BI7 human leukocyte antigen-B27,
IRP inflammatory back pain, MR magnetic resonance imaging, NSAIDy nonsteroidal anti-inflammaiory duggs

Curr Rheumatol Rep 2015



Table 1 ASAS criteria for predominantly axial spondvicarthritis

Patients with Back Pain = 3 Months and Age at Onset < 45 Years

Sacroiliitis on Imaging
Plus
=1 SpA Feature

OR

HLA-B27

Plus
=2 other SpA Features

sacroiliit .

¢ Active (acute) inflammation
on MRI highly suggestive of
sacroiliitis associated with
SpA

« (R
Definite radiographic
sacroiliitis according to
modified New York criteria

Psoriasis

Crohn’s disease fulcerative
colitis

* Good response to NSAIDs
¢« Family history for SpA
L

HLA-
o Elevated CRP

ASAS Assessment of Spondyloarthntis International Society, Spd spondyloarthntis, CRP Coeactive protem, ALA-BI7 human leukoeyte antigen-B27,
IRP inflammatory back pain, MR magnetic resonance imaging, NSAIDy nonsteroidal anti-inflammaiory duggs

Curr Rheumatol Rep 2015



HLA —=B27

* nalezeno zatim 132 alel, od B*27:01 po B*27:106, kde
B*27:22 (=B*27:06) je sekvenacni chyba

* mutace intronovych i exonovych oblasti genu
e prevalence v CZ populaci mezi 6 — 8%

e protektivni vliv pfi infekci virem HIV a HepC (pouze urcité
alely B27)

e spekulace o protektivnim vlivu v oblastech s vysokym
vyskytem malarie



HLA— B27

=

Specificke rizikové alely HLA-B*27:
27:02 (Kavkazska populace)
27:04 (Cina) - €asto se vyskytuje spolu s rizikovou alelou 27:05

27:02 (Stfedozemi)

HLA-B27 Amino Acid Variations in a-2 Domain

Protektivni alely HLA-B*27 :
94 95 97 103 105113 114 116 131152 1566 163 167 171
LNV PY H PSS VL EWY

27:06a27:09

Zmeény v AMK konformaci:: B°27:04 > B'27:06 114 Histidine > Aspartic acid
116 Aspartic acid = Tyrosine

. Zaména kys. aspartamové za histidin v pozici 114 B°27:05 > B'27:00 116 Aspartic acid > Histidine

— zameéna alely B*27:05 na B*27:09
. Substituce histidinu za kys. aspartamovou v pozici 114 a zaména kys.

aspartamové za tyrosin v pozici 116 - odliSnost HLA-B*27:06 od B*27:04

Curr Rheumatol Rep 2013



Rheumatol, 1995 — reference 5). In dark blue are represented the peographic areas where the frequency is the highest; inwhite, those where the allele

Fig. 1. Schematic and approximate representation of HLA-B27 frequency distribution among world populations (derived from MA Khan, Curr Opin =~ \
is rare or absent.

“

Autoimmunity Reviews 2008



'aboratorni detekce HLA-B27

* Fenotypicky prukaz

Mikrolymfocytotoxicky test (stanoveni
povrchového antigenu B27)

Prutokova cytometrie (stanoveni povrchového
antigenu B27)

 Molekularni typizace HLA
Detekce alelickych polymorfismu na urovni DNA:
(PCR-SSP, PCR- SSOP, SBT)



Mikrolymfocytotoxicky test

prikaz a stanoveni specificity HLA antigenu

princip: reakce mezi HLA antigenem na povrchu bunky a specifickou HLA
protilatkou

A) Burniky nesou zkoumany HLA antigen

- vytvoreni komplexu antigen — protilatka

- pridanim kraliciho komplementu — lyza bunécné membrany

B) Antigen neni pfitomen — nedojde ke vzniku komplexu

antigen-protilatka a k lyze bunky

obarveni vitalnim barvivem (eosin Y, trypanova modr)

odecteni pod mikroskopem - lyzované bunky jsou obarveny

antigen + protilatka

HLA-B27- J/ J/ HLA-B27+
x> e
komplex antigen — protilatka

+

kralici komplement

|

lyza bunky a nasledné obarveni



Prutokova cytometrie (FACS)

zalozen na specifické vazbé konjugovanych monoklonalnich protilatek na

antigeny
Kit Klon Protilatky
|0 Test/KOMBITEST™ HLA-ABC-m3 (HLA-B27-FITC / HLA-B7-PE) & szoou
BD™HLA-B27 kit GS145.2 (HLA-B27-FITC / CD3-PE) &BD
HLA-B27-FITC FD705-9E1E10 (HLA-B-27-FITC / CD3-APC) None Lambia, 1ne
- 10 Test/KOMBITEST™ - detekce HLA-27, HLA-B7

- BD™HLA-B27 kit - detekce HLA-B27, gate CD3

- HLA-B27-FITC - detekce HLA-B27 , gate CD3

e;&w @ BD ‘%0116 Lambda, Inc.
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Cytometry, 2003



Prutokova cytometrie (FACS)

Kit
|0 Test/KOMBITEST™
BD™HLA-B27 kit

Klon
HLA-ABC-m3

GS145.2

Protilatky
(HLA-B27-FITC / HLA-B7-PE)
(HLA-B27-FITC / CD3-PE)
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Prutokova cytometrie (FACS)

Kit Klon Protilatky
FD705-9E1E10 (HLA-B-27-FITC / CD3-APC)

HLA-B27-FITC
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Detekce na urovni DNA

e urceni citlivosti pritokové cytometrie (pfi zavedeni
metody)

e feseni spornych vysledkt z FACS (faleSné negativity i
pozitivity)

e metoda SBT (Sequence Based Typing, Conexio
Genomics)

e metoda PCR-SSP (Olerup SSP)



SBT Resolver Kit

0 xioGen? ICS

* Lokus specifircl}< PCR

+ 7 specifickych s

nacnich primeru

HLA-B
el -
b b P ' »
CEEEIEEEE)
‘ A
: HARP S
: e | h\
* Vyhoda - vysoké rozliSeni genotypizace Finder
* Problém —ambiguous typing ’
e Redeni— primery HARPS (Heterozygous Ambiguity Resolving Primers)



Software Assign.g4.7+
Conexio Genomics

Sequencing - [HLAB.xml] = | B
File Edit Reports View Window Help - [
Ex Intron Exon 2 Intron 2 Exon 3 Intron 3 Exon 4 Intr Exon |Intron 5 Intr E 3" UIR
>Q950050964 .>Q950050964_32F_E5 I>Q9500505€4_33F_B2 950050964 E4F B8
Q950050964 B2R B8 I<Q950050964733R735 0950050964 B4R E10
IMGT/B 3.3.0 2011-01-14 |..l.’|.0_'l ...... 1111...... 1121..... -31 ...... 1141...... 1151...... 1161...... 1171...... 1181...... 11
Base 1172 (1172) CATHDHYYTGAABNRSBACBHGHGY YCNYGRWCHRSVRBVNRVAMNRERR SKNRSMYHHYBHVVVNYAARYKDVR SGVGRCCNDEVHNRHNS
cDNA 441, Exon:C R ;!
Q940050830 gB CATCGCCCTIGAACGAGGACCTGAGCTICCTGGACCGCGGCGEACACCGCGGCICAGATCACCCAGCGCAAGT GEGAGGCGGCCCEIGTGECGEA |Allele 1 Allele 2 MM O] N-C | IND | Differences
[T T T T T T T T T T T T T T T T P 02:01:0
R0O20256755 gB CATCGCCCTGRACGAGGRCCTGAGCTCCTGGACCGCGGCGRRCACCGCGGCTCAGRATCACCCAGCGCRRAGTREGAGGCEGCCCATGTGECGGRA BY18:01:01 B¥44:02:01:023 0 Intron 4
R970900270 gB IIHIIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHHIIIHIII [T ({518 01:05  [B#44:02:01:01 0 Exon 2
B*18:01:05 B*44:02:01:025 Q Exon 2, Intron 4
: @25eg E*18:01:05 B*44:27:01 a Exon 2
E*18:08 B¥44:09 0 Exon 2
B*16:12 B*44:12 0 Exon 2
ACATCGCCCTGRACGDGGACCTGAGCTCCTGE}ACCGCGGCGGDCACCGCGGCTCRGATCRCCCDGCGCMGT GRGGCGGCCCGTGTGGCGGA T Eore 2 Exon 3
E*18:43 B*44:55 0 Exon 2
IIHIIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHHIIIHIIIHIIHn.mmm Beazi02:02 f
B*18:01:01 B*44:02:03 1
B*18:01:01 B*44:02:04 1
B*18:01:01 B*44:02:05 1
B*18:01:01 B*44:02:06 1
B*44:02;:07 1
B*44:02:08 1
B*44:02:09 1
B¥44:02:10 1
E*44:02:11 1
B¥44:02:12 1
B¥44:02:13 1
Q950050964 B*44:02:14 1
FACMKRIKIDDHA - e :
B*44:02:16 1
!@E”E Master . BCS B*44:02:17 1
Edits %44:05: 1
D_:‘E Moofset — ~INA- ww :ﬂ(:::gi = 1
LK_”_MLB_”_HJ\ELZ =[] x B*42:22 1
B*44:23N 1
El B*44:27:01 1
B*44:33 1
B*44:35 1
B*44:49 1
Ready NUM
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HOME PRODUCTS SCORE™ ORDER CONTACT US LINKS

NAVIGATE Ankylosing Spondylitis

PSS P | i Olerup SSP® kits for the screening of disease associated HLA-alleles.

HLA Kits
Disease Associated Allsles All kits are available in 2 formats; with and without Taq Polymerase. All master mixes contain cresol red, glyceral, PCR buffer and
= Ankylosing Spondylitis dNTPs. For more information on the kits please follow the different links below for review of product inserts, work sheets, release
Coeliac Disease notes and interpretation tables
MNarcolepsy
Abacavir For screening of B*27, associated with Ankylosing Spondylitis:

KIR Typing Kits

Accessory Products

L Product No. & Product name Ho. Offests Lot List price
Technical Documents i 1 g 1
i | 101.531-48 B*27 unit dose 48 57Y 18X 655 30R T6M B4k 7T7G 53F 48E Y02 Inquire
Resolved Alleles
B | 101.531-48u B'27 unit dose 48 57Y 16X 855 38R T5M B4k 77G 53F 48E Y02 Ingquire
LATEST NEWS Ly | 101.532-48 B*27 bulk 48 46% 15X 16Y 305 20M 83K 385 54F BEE %10 Inguire
& | 101.532-48u B"27 bulk 48 45Y 15X 18V 305 20M 83K 385G 54F BGE X110 Inquire
Olerup, Platinum Sponsor at the ey | 101.811-p8 B"27 unit dose single well a5 BEY 64X 40V 345 53R OTM 86M 34K Ingquira
upcoming EFI Meeting
ey | 101.811-06u B*2T unit dose single well B3 5GY G4X 48V 345 GIR OTM GGM 34K Ingquirz

2015-04-01 Olerup will be present as
Platinum Spoensor at the annual EFI

Meeting held in Geneva starting April 27, FOI' hlgh rESO'UtiGn Of HLA-B*ZT'

2015
Olerup Platinum Sponsor at the Product No. - Product name Mo. Of tests Lot List price
upcoming EFI meeting | |

] . 837 % 77R 10N 221 53G 0OF X04 quire
2014.08-24 Oflrup Wil be: Plafivm {4y | 101.521-04 HLA-B'Z 4 21 10N 22 53G 09F X0 Inqu
Sptins £ e £ Mg el 101.521-04 HLA-B*27 4 21X 7TR 10N 221 53G 09F X84 | 0
Stockholm starting June 25. — : 5 B i e T e

By | 101.521-24 HLA-B"27 24 21X TTR 10N 221 53G 09F x84 Inquir

Olerup to present at the upcoming 1 1
APHIA meeting in Hong Kong by | 101.521-240 HLA-B'27 24 21% TTR 10N 221 53G 09F X954 Inquirz

2013-05-23 Olerup, a leading company
within the field of transplant diagnostics,
will be present at the upcoming APHIA

———l T e WA A M




Predpokladané problémy pri (feno)typizaci

- Nizce exprimované (,,L“) alely a nulové (,,N“) alely

- Zkrizena reakce (problém falesné pozitivity napr.
u B7)

- Klinicky vyznam protektivnich a predispozicnich
alel (B*27:06, B*27:09 vs. B*27:05, B*27:02)

Human Immunology, 2002; Clin Exp Immunol, 1993



Porovnani jednotlivych
metod detekce HLA-B27

1) Mikrolymfocytotoxicky test
- Casové naro¢na metoda

- Finan¢né nenarocna

- Mala kapacita

2) Pratokova cytometrie

Casové nenaroéna metoda, finanéné pfistupna, vysokd kapacita

- Shoda s cytotoxickym testem v 96 % pfripadud pfi pouZziti jedné protilatky (HLA-B7)

- Pouziti protilatek 3 rlznych klonl — algoritmus (specificita 100%)

- Nedostatec¢na citlivost pro konkrétni alely (B*27:08 — One Lambda, B*27:03 — Beckman Coulter)
- FaleSna pozitivita (HLA-B7), vysoké pozadi (napt. B37, B44, B57)

3) Genotypizace DNA

Casové nenaroéna metoda

Dostatecna rozliSovaci schopnost a spolehlivost

Nejvyssi cena (SBT)

Cenové velmi vyhodna (SSP)






