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KI't ni cky vyznam
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A serologické testy
I detekce protilatek v séru
i detekce erytrocytarnicha n't i gfenatyp) (

A DNA techniky - stanoveni genotypu




Serologicke testy

Asolnl test (reakln2 prostSe
i IgM protilatky

ACoombtsv
i 1gG protilatky
I rekces AGH = anti-IgG + anti- C3d
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A enzymovy test
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Erytrocyt s antigenem Protilatka proti antigenu - vazba na erytrocyt
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Solny test

NacCl - Milieu
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a) sérum / plasma
b) monospecifické
diagnostické
protilatky

Resuspenzace,
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a) diagnostické erytrocyty/
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Zkumavkova technika




a) neutralni gel
— kontrola validity testu

b) gel se spedifickymi protilatkami
— uréovani antigenu (anti-A, B, D atd.)
— pfimy antiglobulinovy test (anti-lgG, -C3d atd.)

‘_7 J Erytrocyty

| protilatky

a) neutralni gel
— enzymovy test
— test pfimé aglutinace

b) gel se specifickymi protilatkami
— neprimy antiglobulinovy test
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Ne p STmio mb deftgelovym testem

A Antihumanglobulin
*OAHG

AT AN

3{,}\ Kell &rtikarper
Aniti-K

Erythrozyt mit
Antigenen K (Kell)

0 Ervthrozyt mit
Antigenen D (Rh)
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Enzymovy test - princip 5
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—CDEESSP / detekce CcEeCw ( SNP)
variant (exomrscanning + SNP)
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Mul t I par amet |
genotypovs8n
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Number of Arrays 1
Number of Subgrids

32
Array Size 25 x 40
mm
Oligo Length 19-27
mer
SNPs 116
Background control

88 spots
Oligo replicates for each mutation

40 spots

Total number of spots 6408
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Hybridization Module

HS 4800 Sales Presentation
Page5

Closing mechanism

Hybridization chambers
Incubation block (4 i 85AC)

Fluid connections

MTP format slide holder for
4 slides
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M, C),N(T)
MMNSC39
MNSTS2

M{CTLNAC)
MNSGILT72
MNSATIGT2

allelic wariant 1
allelic wariant 2

BC084002
BC084003

allelic variant 1
allelic variant 2

BC0EA004
BC0ES00&

Rene ZWH 6043 OV 302457 Tim T ZWH  |04-126F4B 297 6044 5D 32431 Patrick ZWHN  3E1E] 02-133 MB 29¢02-53 TD 2947458 02-253 AW 2974 Val 39 ZWH
H H H M MY MH MH M M M M
0,21 0,21 0,22 0,53 0,54 0,54 0,51 0,71 0,72 0,69 0,639
0,22 0,21 0,21 0,52 0,52 0,54 0,43 0,78 0,77 0,74 0,639
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H H H MN MH MHN MH M M M M
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'3 Samples - Microsoft Internet Explorer
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Main menu: View All Samples Enter New Sample

BLOODCHIP SAMPLES
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CVX7_0002 ;
617 CWX7_0003 52
618 CWX7_0004 55
619 CWX7_0005 56
620 CWX7_0006 57
621 CWX7_0007 58
6IT7 CWX7_0om contrel DNArun1
688 CWX7_0008 control DNArun2
3 CWX7_0009 64
CWX7_0010 63
CWX7_0011 62
CWX7_0012 61
CWX7_0013 60
CWX7_0014 59
CWX7_0015 contrel DNArun3
CWX7_0016 66
CWXT_0017 68
CWX7_0018 69
CWX7_0019 70
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ANALYZED FILE

1d: [Nl Sample Code: (W7 G

Gl BC 0.4 170706N _T7.txt

Tt control DNArun10 (YT 23-08-2006

— Analyzed File ans

OMvO1y ====0

Apparently non-negative ===> RHD +

RHD +

Ok

NO Cx

RHCECw |

NO Cw

RHCECc |

CcC

RHCErs |

RHCEEe |

ee

RHCE 712ceAR |

NO CEar,ek/Bl

RHCE 733V5 |

NO VS

KELL Kk697*15er193 |

NO KkG9TKEL™1Ser193

KELLKk |

kk_K2K2

kk_K2K2

KELL KpA/KpB |

KpBKpB_K4K4

KELL KpC/Kmod |

NO KpC,no Kmod-1

KELL JsAlJsB |

JsBJsB_KTKT

JsBJsB_KTKT

KIDD JKA/JKB |

JKAJKA_JK1JKA

JKAJKA_JK1JK1

KIDD Jknull |

NO Jknull

DUFFY FyA/FyB |

FyBFyB_FY2FY2

FyBFyB_FY2FY2

DUFFY FyGATA/Fyx |

NO FyGATA ,FyxFy(b+w)

MM

58

55

NO U,IVS5

NO GP.Mur

DIEGO DiA/DiB |

DiBDiB_DI2DI2

|
|
|
|
|
|
|
|
|
|
|
|  KpBKpB_K4K4
|
|
|
|
|
|
|
|
|
|
|

DiBDiB_DI2DI12

DOMBROCK DoA/DoB |

DoBDoB_DO2D02

| DoBDoB_D0O2D02

COLTON CoA/CoB |

CoACoA CO1CO1

| CoACoA_CO1CO1

l_ I_ ré_ |4 Internet

| % Laboratof

|£ﬂ Hotowvo

:f_'startl @ C @& ||@smtenetex..- [ 2 MaosoftEx...

v| @ Servant Salama. .. I 2 Microsoft Pa... vl ) Unis




[Av. I/B Ratio: |7}
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<} Analyzed File - Microsoft Internet Explorer

§299.8
147.44
RHD 11 [CEELRY
134.89
12647.55
136.03
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11145.3
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| Name | Type |  Polymorphism | OutofRank | B | Notvalid | cv | DistX | DistY |
BCVOD1 | ICONSENSUS_A (homABO&7-88) 0 | 4168 0 | 0.15 0|
BCV002 |
BCV003 |
BCV004 |
BCVO05 |
IBCVO06 |
BCV0OT |
BCVO08 |
BCVO09 |
|
|
|
|
|
|
|
|

(01v (homABO188A189T)
(01,01v (homABO261delG)
(CONSENSUS_A (homABOQ322C)
[CONSENSUS_A (homABO467C)
[Ax,01v (homABO646A)
(CONSENSUS_A (homABOT03G)
[CONSENSUS_A (homABO796C)

|
| 82.2|
|
|
|
|
|
|
ICONSENSUS_A (homABO802G) |
|
|
|
|
|
|
|
|

45.2|
101.35|
49.84
76.61
73.8|
35.73 |

| 0.09 |
|

|

|

|

|

|

| 4357
|

|

|

|

|

|

|

|

0.11|
0.09|
0.08 |
0.05 |
0.08|
0.07 |

|
|
|
|
|
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|
| 012
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BCV010
IBCV011
IBCV012
BCVO013
IBCV014
IBCV015
IBCVO016
BCvo17
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[CONSENSUS_A (homABOB03G)
[CONSENSUS_A (homABO798-804)
(CONSENSUS_A (homABO1059-1061delC)
[NORMAL (homRHD&C)

[NORMAL (homRHD48G)

[NORMAL (homRHD48G)

[NORMAL (homRHD%4ins)

[NORMAL (homRHD121C)

60.1|
30.92|
33.65

33.8|
38.55
33.07|
18.43 |
31.18

0.06
0.12
0.05|
0.08|
0.19 |
0.22|
0.21]
0.13
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ABO gystém [ |

* Antigeny: A, B/ 4 ( 1 000 000 e
eGenfAB0O9q34. 2 /vellce pol ymc
eterminalni cukry glykopr

me mbr any

* 60-70% glykoproteiny s Nylykosidickou vazbou (band 3, 4.5
» 15-25% glykoproteiny s &ylykosidickou vazbou (glykoforiny)
e 15-20% polyglykosylceramidy
5% glykolipidy s kratkymi
 Historie
* objeven v roce 1901 Landsteinerem /v 1900 princip izoaglutine
nejprve rozeznavany 3 fenotypy /
*sAB skupina popsana v 1902 [/ D
Kl i ni cky vyznam
epotencial teéezkych 1 fatalnic
*HON veétsSinou jen mirné
e, hi-Wobdgr oup®® ... vyznam I p r EfE
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JanJ ans k y-—1921/8 7 3

estudoval aglutinacni vlastno

pohledu psychi atrického (,zda ¢ty

di a g n o0z anmaniodeprese, schizofrenie, epilepsie, debilita,

progresivni paralyza, aj. ")

typy aglutinace a aglutinovatelnosti

«1906 predneseny vysledky na
di e

«1907-, Hemat ol ogi cke stu u p
8,85 139)

eprvni uceleny system Ctyr |
e,admini str a.tivvimiocper i1drlilt a“m
Komi se doporucila Janskeho
vzhl edem k exi ster Il néh
[ al e aceneho/ z i (M

obr J
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cel osvétoveé priijat »|"‘"I1
I


http://www.cdm.cas.cz/czech/index.html

@ Ser/Thr - (Protein)



http://www.cdm.cas.cz/czech/index.html

MNS system /[ |

* Antigeny: M,N,S,s,U aj. / 46
 Geny:GYPA,GYPB,GYPE 4qg31.21
eami nokyselinove sekvenc

e Historie
* Objeven v roce 1927 Landsteinerem

Kl i nicky vyznam
*HON mirne, ale I potenci al
*HTR vetsSinou jen mirne, ale
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MNS system /
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epf i Ci nou kont ami
di agnosti ka prim
reagujici s dosu
hybridnim gl yikoo-f
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P systém [/ | SE

* Antigen: P1/1
e Gen:P1 22q11.2qter
o alfa-galaktosylparaglobosid

e Historie
* Objeven v roce 1927 Landsteinerem

Kl i nicky vyznam

espi Se ,benigni®“® systeém
eprotil datky tridy I gM a reag
HTR/lenrari tnée mirné pozdni re




Rh system /| S

* Antigeny: D,C,E,c,e,Cw aj. / 57
 Geny:RHD,RHCE 1p36.11

eprotei ny RhD a RhQH#,CO2/T
» Historie

epOpsan v roce 1939 Levinem

endzev z imunizac¢nich pokusdu
Kl i nicky vyznam

evyznamny-Rapsgémnejj i munogenn
membr any(, superantigen®® dany
cel ého pr otaenitniug)e,n jse driuntyi nn i
Imunizace

eprotil atky tridy 1 gG, wvzachn
epotenci al tezkych HTR a HON
evel i ce polymorfni systeéem, ¥

antigendu % UHKT



RhD- (D- C-c+E-et) RHce/RHce




RHCE gen
1p34-p36 U H2H3H4HSH8H7H8H9M10F

Pro (E)

W . oer (C] X
Gind1 =C Pro (C)

lle (C) 103

Leu (c)
¥
Ser (C)
Asn (c)

e
QODH 7
) \J

RhD protein RhCcEe protein

RHAG gen
gpi1-p21111H2H3H4HSH6HZIH8H 9 HI10

y{,ﬁ

L Yt
R
RhAG glykoprotein D




Rh varianty se zménami v RHD

p'va_ -I]-]----I]---
Vb Evans+

D n
VP [&] B

o'Ve - 1v [EHEHEHEHEHEH HiEHSHES

D%+
p¥a.n HZHZHZH sHeH 7 HsH s Hio]
Partial E
o¥-m OHzHZHaHIEH e H7 HaH s Hio]

A354D
1051 C-=4

N1S2T. . T201R._F223V
455 A= 602 C->5.. 667 T->5

RHOD-CEZ2)-0

RHO-CE(3)-D

L62F AA3ITV.N152T
85 G->T . 410 C-> 1. 455 A>C

LG2F...N1 52T..D350H
186 G->T 455 A-=C 1048 G-=C

RHOD-CE(7:D350H -9)-D
RHO-CE(6-9)-D
RHD-CE(7:D350H...A354N )-D
RHD-CE(7-5)-0
RHD-CE(5:F223V. E233Q )-D

RHOD-CE(8)-D

RHD-CES: F223V._226P.. . V238M -0

EZ233GQ
887 G-=C

E233K
GO7 G-=4

RHOD-CE(5: F223V._V238M )-D
RHO-CE(5 F223V. V2451 )-D
RHOD-CE(4-5 226P)-D
RHO-CEf4-6)-0

RHD-CE(3-6)-D

L110P
328 T-=C

T201R...F223V...1342T
02 Conis.. G667 T3 1025 T->C
RHO-CE(S-7)-0

RHO-CE(S-29-0D

RHD-CE(S: F223V...226P)-02

FPTT+

DFR- 1 [HEHEH SHSHEHEHEHEHES ~//0-Ce(4 M169L...L172F)-D
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DFW

DHMi

DHM:ii

DHR

DIk

DMH

DNB

DNU

DOL

D+G-

FPTT+

RHD-CE(4)-D
H186P

497 A0
283l

848 C->T
RHD-CE(3-5)-0
R229L

686 G>A
C285Y

854 G4

L54P

G3555
1063 G=A

G353R
1058 G-=A

M170T..F223V

5$103P
307 T->C

Varianta DVI-II {hybridni protein RhD-Cice-D)

F\\r
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Priklady variant s bodovymi mutacemi

A ||
Pro110=D
Y

T

Pro166=DFwW
GLy5229=DHR

Ser355=DNB

£




. G307R
Mutace RHD u slabych D antigenu 19 G>A
HzH3HaHEHe HT HeH s H1o] /234
BEEEEEREEEE 2" . SE06-0
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OEEHT R & 1o ooF NI AL AR 7o
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W220R
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RI14W
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18 [HzH3HaHsHeH7HeH Mo .i .7

Rh protein u slabych D antigeni

(imutace v transmembranozni a cytoplasmaticke lokalizaci)
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Rh systeéem /[ | SI

°*1998 v UHKT defi
n ez n amiypvarianty

Poj menov a (RHAD-CHB2\S *
226P+D ) ZF elum& o8l V&

na ceskou popul a

~

espol uautorstvi p
DVI, nej Castéj Si a
RhD varianteé [ dar c

espol uautorstvi p
variantu DOL [/

= UHKT
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Lut heran syst e

* Antigeny: Lu(a),Lu(b), aj. / 19

 Gen:LU 19913.32
gl ykoproteiny CD239, I mu
epatrf i mezi receptory a a
lamininu/

 Historie

* Objeven v roce 1945

Kl i ni cky vyznam
espi Se ,benigni®“® systeém
eprotil &t ky plUsobi jen raritn
evzhl edem k nizkeé expresi n a
HON




Kell systeéem |/

* Antigeny: K,k,Kp(a),Kp(b),Js(a),Js(b) ajJ. / 31

e Gen:KEL 7934
gl ykoprotei n CD238 / mem
met al oendopepti dazal
edi sul fidicky spojen s K

ov I I v n eerprese /K null x McLeod/

 Historie
* objeven v roce 1946 /Coombs et.al./
eprvni z tFtady antigenl, dete
testu

Kl I ni cky vyznam
evyzZznamny system, protil atky
*u HON se na tézkeém prubéhu

”
=
ot
a

na erytropoezu -



Kell systeém /1 SBT 006/
vy posl edni dobe

det ekodvanpri pady
Ku pr o tK(hudfenotypu, ve

spol upsatBGRLpop:
mo | e k u podkiad i

espol uautorstvi p
atypicpempadu Mc|
syndromu, kde na rozd:

jinych nebgtdpét éi
akantocyty, de¢
pricinna mut a

| ,,‘]I IBGRL)

= UHKT
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Lewl S Ssystem
* Antigeny: Le(a),Le(b), aj. / 6
e Gen:FUT3 19p13.3
et erminalni casti gl ykol
naads or b o waserytyocyty z plazmy
/| synteti zovane v GI T/
enemeni se po transplant

» Historie
* objeven v roce 1946 /Mourant et al./

Kl i nNni cky vyznam
espi Se ,benigni®*® system, pro
krvinky neexpri muji Lewi s antig

ejen raritneée protCi vatNAy pea e
HTR % UHKT



Lewl s syst
007/

Gal
B 1.3

GleNAc T Fue
l B1i1.3

CMP —=NeuAc - g —NeuAc —
\v Transferase

CMP —NeuAc - g —NeuAc —
\v Transferase

Ser /Thr —(Protein)

ém /| SBT

°1994 v UHKT det ek:
reakti vita n
monokl onapnothl-
Le(a) skrvinkamisa kt I v o
Kryptantigenem /ThomseRr
Friedenreich, struktura odhal e
pUsobenémramini daz

-l

K t
t e
a n

X D\ (D¢

= UHKT
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Duffy system |/

* Antigeny: Fy(a),Fy(b), Fy3 aj. / 6

« Gen:DARC 1923.2
gl ykoprotein s funkci
ereceptory pro nektere t
er 0z di | me z | kavkazskou

populadé prevazuje Fy(nu

e Historie
* objeven v roce 1950 /Cutbush et al./

Kl i nicky vyznam
eprotil datky s potenci alem HT




Duffy systeéem /
008/

v CR opakované zac
Fy(ab-) f enotypu, |
kavkazské popul

al., Vox Sang 1978/

eS| o o Ceské a sl ov

ev 2001 v UHKT pops
podklad Fy(-nul |
jde o stejnou mutaci /v GATAL
v a z e b n eéblasti promotoru/ jako
v C er n popudakié
)

Homozygot Fy null ™ ™= ]

= UHKT
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Kidd systeéem /

* Antigeny: Jk(a),Jk(b), Jk3/ 3

* Gen:SLC14A1 18q12.3

egl ykoprotein
transportu urey

e Historie
* objeven v roce 1951 /Allen et al./
(v séru pani Ki
j sou i nicialy 6

Kl i ni cky vyznam
eprotil datky 1 gG, nekdy 1 gG+1lg
komplementa plUsobit teézké HTR
edl e studii nejcCcasteéejsi prici
detekovatelnost pr ot i | at ek, kter é maj

zesl abeni
v pripadé HON vsSsak byvaji




Di ego system /[
* Antigeny: Di(a),Di(b),Wr(a),Wr(b) aj. / 21

e« Gen:SLC4Al 17921922
eband 3, vyznamna strukt
*N-k onec vazan -xpao dciyltio sskee |neat
Integrity

C-konec jJje aniontovym trans
 Historie

eobjeven v roce 1954 [/ Levine

(] méno venezuel ské rodiny z

Kl 1T ni cky vyznam

eanttDi(@)aantWr (a) s potenci al em t
ost atvnéitcSh nou mirné pruUbéhy,
evyznamne Dbiologickeée rol e:

cal terované formy u oval ocy
Plasmod.falciparum a pro adhezi infik.ery k vaskul.endothe
podil na etatyahoeantr o i



DI ego syst éimn)antibedi17, 010.017,

010/ s Nunhapoprve det
: Praze 0. 8arbeéehem
frekvence Wr(a)a popsan

ve spofaepkgch [/ DI

nor skych aut ol

antigebPllego syst.
""] fadu LEBAIY mol-ek:
, bi ol ogickBrpPatear

- == Bostonu a UHKT
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Dombrock systerl

* Antigeny: Do(a),Do(b) aJ. / 6
e Gen:ART4 12pl12.3
eGPl ukotveny glykoprote

e Historie
» Objeven v roce 1965 /Swanson et al/

Kl i nicky vyznam
eanttDbo proti |l atky s potenci al
hemol yt iuc koysctha/t,ni ch v eétsinou
I nf or mac i
*HON: jen zpravy o pozitivni




Dombr ock sy sdys BgénDSoB d14.003,

014/ Gregoryy, poprvé det
USA v fedkeégédo pbu

- Gy(a) je raritni 1
i Dombrock sy st é mu
SlenVioe Thene 17| Do gzt charakterizo \,Ga(a) y
membrane
o e ‘ndl eGydmt)i v ned?é
i publehed C.Budéjovice, po:
DotOGP AstiAep 268| IBGRL/, vedI Dr. Banzetovou a kolec
284 0 297| GOOH Z nemocnice v CB
mo | e k tbli orl mmeg 1 ¢c k é
praci, naznacuj i
souvislost s prvi
antigenem
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Gerbi ch systernm
* Antigeny: Ge2,Ge3,Ge4 aj. / 8
e Gen:GYPC 2014.3

eantigeny membranovych gl
e j de o dva produkty téhoz
verze“ ,i ndacnaaci mMRNA tr an
» Historie

* objeven v roce 1960 /Rosenfield et al/

Kl 1T ni cky vyznam

eanttGe protil atky |Jsou vzacneé,
zpravbHToR /i1 kterus/ | O bezpr

prevodech
*HON: zpravy o pozitivnich PA




Ger bi
020/

c h

GPC and GPD

Syst2é0m7/$ySBaTna

GPD Variant

| transfuzi 1

TO
popsana kazui
cenné |1 nfor ma:

|l munog&erbith ani
kKl i ni ceEémkt u 1 nk:
transfuze

ni zkoti-Geopuaotant
|l nkopati |
vystoupalana t at i si cov
hodnoty

epodani 1T nkompat.i
titru neméel o kl i ni cl
dal si podani |
vysokeém titru
vyusti bkawmzitou |
/[ dusnost ,trfesavk:
=% UHKT
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Vel kolekce /ISBT 211/

* Antigeny: Vel, ABTI / 2

eGenndosud nezn§ml
i de si ce o0 nejdrive
biochemicky amo | e k tgleanrent @ cky pfT €
,herozlustenou hadank

 Historie
* objeven v roce 1952 /Sussman et al/
Kl i ni cky vyznam
canttVel proti | at kWWF A ,s ojus ovuz avcsnaek
a aktivuji komplement; byly p
enaopak dosud nebyly popsany
«e2009 ve spoluprsgsci TO Gil i1 nafkl,.

ktev3 bec nereagovala v Capture
u tohoto typu paomodéetekch | abor a
« 2002 kazuistika antV e | v choteI"‘]vz, a n

charakteru pr oRAT | 8§ | 25
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Jr(a) HFA /ISBT 901005/

eGendosud neznég8§ml

také Jeden z posl ednich
bi ochemi ckhopthbKkeaglenrerd ckyc
» Historie
» objeven v roce 1970 /Stroup et al/
Kl i ni cky vyznam
eanttJ r (a) protil aHKAY | sou vzac

byl y popsany HTR s mirnym pr
*HON-v nedavné dobeée zprava o

ekoncem 20. stolet? v DPDHKT ve
pops8nlastl vIiskg) pmnot i | S
evzhl edem k sl ogit ®-HiFdhe npti

Avod2tkofi, umogRuj2c? ryc

f
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