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Genotypizace non-ABO, non-RhD
erytrocytarnich antigenu ve FN Brno

» Luminex 200
» anti-HLA I. a Il. tridy pro organové transplantace
» typizace HLAI. a Il. tfidy metodou PCR-SSO

» detekce antitrombocytarnich protilatek, vC. urceni specifity

— — Blood chip ID Core XT (dg. kit)

» 01-02/2021 zaskoleni - UHKT, on-line $koleni firmou
» 04/2021 1. méreni + verifikace (znamé vzorky)
» 1x rocné ucast EHK (Instand)
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Blood chip ID Core XT

» Obsahuje 48 testl
» Analyzuje 29 polymorfismu

» Detekuje 37 erytrocytarnich
antigend

» Rh, Kell, Kidd, Duffy, MNS, Diego,
Dombrock, Colton, Cartwright a
Lutheran

» 4 reagencie




Blood chip ID Core XT - princip

» XMAP (multi-analyte profiling) technologie

» simultanni analyza vice analyt( v jednom biologickém vzorku

» Amplifikace PCR-SSO
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1. Ampiify with biotinylated primers

» Denaturované PCR produkty se navazou na
sondy na mikrokulickach a detekuje se vysledna
fluorescence (Luminex - princip flowcytometrie)
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Kazuistika

> 48 lety pac. (M), zemé plvodu: Jemen, 0 RhD neg., po transfuzich

» OA: DM Il.typu, chronicka renalni insuf. (dialyza), chron. srdecni selhani,
esencialni hypertenze lll.st., cholestaticka hepatopatie, hemoragicka
gastropatie, anémie mikrocytarni hypochromni,......popaleniny

» Transfuz. anam. ve FN Brno (celkem 13x ERD + 1x P):
» 09/2020 2x ERD
» 06/21 screening i TK negat. (béhem 1t 5x ERD 0 RhD neg.: 4x typu rr K-, 1x r‘r K+)

» 11/21 screening pozit., TK negat.




ldentifikace protilatek 19.11.2021

5 Rh-hr Kell Duffy Kidd Lewis P MNS Luth. | Colt. | Xg SPECIAL TYPE RESULTS
= Donor No. Rh
D|C|E|c e | e | K| k[ e | | P | P | ke | di¢ | Llet|Lle| P | M| N|[S | s |Lle|C[Xe PAP | LISS/NAT

1 2006930 CCDee  RiR + |+ 0|0 [ +]|0|+]|+ olnt|+{o|+|+]0|+]0fO0]+j0]+]0][0]+ 1 4+ 2+

2 2006991 Ccddee r'r ol +|O0|l+]|+[{0]j0]|+]0{nt +{+]l+lo]l+]O0|+]+]O0|+|+]0f[O0] + 2 4+ 2+

3 2006992 ccDee  Ror +{0 |0+ [+|[0]0]+|0|nt ol +lalo]l s]lelo]+]+]=+]+|0]0 3 4+ -

4 2006993 ccddEe  r''r oo+ +|[+]O0]Of+]O0]nt]|+|0]|+]+[0]+]+]+ 0| +|0f0) 0| + 4 1+ -

5 2006994 ccDEE  ReR2 +{0|+|+]OjOjO]+|O0|nt|+|[+]0|[+]0 0| +|[+| 0| +]+[0]0] 0 5 4+ 1+

6 2006995 C'CDee R"™Ri | + | + | 0|0 |+ |+ |0 f+|0|nt 0+ | PplO] ]| +]F]+]+ 00| 0 6 A+ 2+

7 2006996 ccddee T ojojOf+]+]|0 + +lo|nm]of+«lof+[+]O0]+|+|+!+]0]0]|0]+ 7 1+ st.

8 2006937 ccddee ololol+!+]olofl+|o]m|+|O0}+|O]O]+|O0|+]0]+]|0 0|1 0] + 8 MF st.

9 2001203 ccddee 1T ololol+|+lo]o|+|o|a|]+]0jOf+]O0fO0]+]0:+;0;+|0]0]+ 9 MF st.

10 2001504 ccddee ololol+]+lo]o]|+|+|m]joOf+|+[OfO]+]+|+[O0]O0]+]0]0 0 10| MF -

11 2006998 CCDee RRi |+ |+ |0f0|+[0fO0[+]0]nt]+]0 of+10|+]O0|+|+|+[0O|O0O]O] + 1| 4+ 2+
Doz | 2006999 widee 1w J0lolo]+|+]o|+|+[0fat|+[0]+f[0f0jo]+]+]+[O[+[O]O]+ 12
l‘% 13 2007000 ccDEE  ReR2 slol+{+]olo]o]+|o|m|+|O0|+]|+lO0]+]+]+[0]|+]0]O0]0]+ 13
E 14 2007001 CCDee  RiR: +l+]lolol+lo]o|+|o0o|nm|Of+|O0|+|[+]0]+]O0O[+]0]+]0]0f+ 13
| 15 2003650 CCDee ~ RiR +l+]lo]ol+]o]o|+|o|na]|+]O0l+[O0fO0]+]+]+[0|0]+]0]0f+ 15

AC st.

» reakce jako anti-D+C — v.s. anti-C+G nebo anti-G,

(enzym. test a 0j. v LISS-NAT)

Vysetren fenotyp: ccee Cw- K-

+ dalsi primés bez urceni specifity

Dop. pro transfuze: kompatibilni erytrocyty typu rr Cw- K-




15.12.2021 (8 P.M.): screening pozit., TK pozit.

» identifikace protilatek

» V.s. anti-C+G nebo anti-G (reakce jako anti-D+C) - uréeny jiz drive

» nové prokazujeme protilatku anti-Fy(a), nelze sérologicky urcit antigeny (recentni transfuze)
» V ramci dosetreni zaslan vzorek ke genotypizaci erytrocytarnich antigen(
» Dop. pro transfuze: kompatibilni erytrocyty typu rr Cw- K- Fy(a)-
» Ery TP nakrizené dle doporuceni - kompatibilni
- Rh-hr Kell Duffy Kidd Lewis P MNS Luth. | Colt. | Xg SPECIAL TYPE RESULTS
= Donor No. Rh
D|]C E ¢ e |C| K k | Kp* | Js* [ Fe | Py | Jko | Ok | Le [Le* [P | M |[N]|S s | Lu* | Co* | Xg* PAP LISS/NAT

1 2007025 CCDee  RiR: +|+]0]O0[+|O0O|+]|+|O0|nt] 0| +|+|[0]O0]+]+]0]+]0[+]0]0] + 1 4+ 2+
2 2007026 Ccddee r'r 0| +|O0|+|+|0|]O|+|O|nt|[O0O]|+|+|[+|O0]+|[+]|+]0}JO0]|+]0] 0] + 2 4+ 2+
3 2001137 ccDee  Ror + 0|0 +|+fO0|O|+|O|nt|+]|O0|+[O0|O0O]+|+]|+]|+|+]0]+] 0]+ 3 4+ 2+
4 2007027 ccddee  r'r 0[O0 | +|+|+]|0]|]O0|[+|[O0|nt]+]|+|O0|+]+|]0]O0|+[O0[O0|+]0]|0] + 4 MF 1+
5 2007028 ccDEE  RR: +| 0|+ +(O0OJOjO)|+|Ofnt|O|[+]|+]|O0fOf[O]|+|O0]+]O0|+]0]O0](+ 5 4+ -
] 2006884 CCDee R™R: | + |+ [0 O |+ | +|[O0]+]O0fnt|+|0]|+|0fO0|+]+]+]+|0]+[0] 0] + 6 4+ 2+
7 2007029 ccddee o|jof{O0|+|+|O0O|+]+|O0Ofnt]+]O0]|]O0(+|+|]O0]O0]+]0]O0|<+]|0] 0] + Bga(+) 1 MF 2+
8 2003747 ccddee o(o|O )| +(+]O0]O|+|+|nt]O)|+]|+|O0f|O0O]+]|+]|]O0|+|0|[+]0]0] + 8 MF -
9 2007030 ccddee 1 ofofjOo0|+|+|O0]O|+|O0]|nt]O]|+]|0|+|[O0)+]|+]|+|+|+[0]0]0] + 9 MF -
i0 2007031 ccddee Ir ojo O | +|+|O0O]O|+|O0O(nt]+|[O0]+|0|O0|+]+|+]|+]+[0[0] 0]+ 10 MF 2+
i1 2007032 CCDee  RiR: +|+|0]JO0|+|O0|O]|+|O0O]|nt{O|+|O0O|+[0]|+|+([+]0]+[0|O0]O0]°O0 11 4+
12 2007033 ccddee 1t ofojO|+|+|O0]|+|+|O0)|nt|]O0O )| +|+|O0]+]0|+|O0|+[O0|+]0|0] + 12

g 13 2007034 ccDEE  ReR: +| 0|+ |+|[O0]O|O|[+|O0|nt|[+|[O0[O0]|+]|0]+|+|+[0]O0O] +]0|O0]| + 13

E 14 2007035 CCDee  RiR: + |+ |0 [0+ 0|0 +|0{nt 00| +|O0f+|O0|+|+]0[+(0]| 0]+ 14
15 2006364 CCDee  RiRu + |+ |0 (0| + 00| +]|0[nt + |+ 0] O+ +|[+|O0|+[0|O0O]| 0+ 15

AC

\



Kazuistika

» 24.1.2022: provedena
genotypizace erytrocytarnich
antigenu

Predikovany fenotyp:
» Fy(a-b-) 7221l

::::: Alleles Genotype Antigens :hr::::;
System yed H (IseT) Result
RHCE*ce C (RH2) 0
RHCE*Ce E (RH3) 0
RHCE*cE © (RH4) +
RHCE*CE & (RHS5) +
RHCE*CeCW CW [RH8) 0
RHCE*ceCW V (RHAD) 0
RHCE*CECW hrS (RH19) +
RHCE*ceAR VS (RH20) 0
RHCE*CeFV
Rh RHCE*CeVG RHGE'ca
RHCE*cEFM
RHCE*ce[712G]
RHCE*ce[733G]
hrB (RH31
RHCE*Ce[733G] | ) +
RHCE-DJ5, 7]-CE
RHCE*ce[733G,1006T]
RHCE*cE[712G, 7336]
RHDr's-RHCE*ce[733G, 1006T]
K (KEL1) 0
KEL*K_KPB_JSB k (KELZ) +
KEL"k_KPB_JSB Kpa (KEL3) 0
Kell KEL*k_KPB_JSB
KEL*k_KPA_JSB == Kpb (KEL4) +
KEL*k_KPB_JSA Jsa (KELB) 0
Jsb (KELT7) +
JKA Jka (JK1) ¥
JK'B
Kidd JK*B_nuil(871C) JK*A, JK'B
JK*B_null{IVS5-1a) Jkb (JK2) *
JK*A_nuil(IVS5-1a)
FYA Fya (FY1) 0
FyB
FY*B_GATA
Pufly | Fy-apzesT Fyex FY'E_GATA Fyb (F¥2) 0
FY*A[265T_FY*X
FY*A_GATA
GYPA™M M (MNS1) 0
*
GYPA™N GYRAN N (MNS2) +
GYPE's S (MNS3) +
s | T -
- - -
CYPBdsletion GYPB'S, GYPB'S_null(/VS5+5t)
GYPB"S_null{230T} Mia (MNST) 0
GYPE"S_null{IVE5+50)
) DI*A Dia (DI1) 0
.
Diege | prg DI'g Dib (DIZ) +
DOA Dea (DO1) 0
DO'B . Dob (DOZ2) +
Dombrock DO'B_HY DorB Hy (DO4) <
DO*A_JO Joa (DOE) e
CO'A Coa (CO1) -
Colton CO"A
CO'B Caob (CO2) 4]
] ¥YTA Yia (YT1) +
Cartwright | g YTa Yib (YT2) 0
LU*A N Lua (LU1) 0
Lutheran | /1.5 Lre Lub (LU2) T




Sample comment:

Blood Antigens prediciad
Group A‘:I::I;:d G;:::ylrﬁ (':ng) Ph;:::ﬁ\
System - T RH2) 0 4]
RHCE'ce E (RH3) 0 4‘
N ° RHCE'CS c (RH4) + |
RHCE.CE o (RH5) l + ;l
RHCE'CE CW (RH8) 0 |
RHCE*CeCW Y RG] |
RHCE*ceCW hrS (RH19) st
RHCE*CECW VS (RH20) 0|
RHCE*ceAR
Rh RHCE*CeFV RHCE*ce
RHCE*CeVG
. RHCE*cEFM
° HCE*ce[712G]
> 24.1.2022: provedena genotypizace RHcE o120 o .
4 4 . RHCE*Ce[733G]
erytrocytarnich antigenu | e
E RHCE*ce[733G, 1006T]
RHCE*cE[712G, 733G]
2 RHD*r's-RHCE"ce[733G, 1006T] T =
K (KEL2) +
, KEL*K_KPB_JSB
1 o KEL3) 0
Predikovany fenotyp: o | R
KEL*_KPB_JSA ‘j: tﬁtﬁ; .
> Fy(a_b_) A Jka (JKT) +
JK'B
Kidd | JK*B_null(871C) JK'A, JK*B JKb (JK2) +
JK*B_null(IVS5-1a)
FYA Fya (FY1) 0
° FY'B
G en Otyp ° FY*B_GATA
Duffy | rysppog5T] FY*x BT Fyb (FY2) 0
% FY*A[265T]_FY*X
» Fy*B GATA homozygot —
GYPA'N
' GYPA'™N N (MNS2) +
- GYPB's S (MNS3) T
wns | GYPE'S s (MNS4) 0
L GYPB'S, GYPB*S_null(IVS5+5)  |—mNSS) :
GYPB*deletion
GYPB*S_null(230T) Mia (MNS7) 0
» Dop. pro transfuze: B oo
DI'A N Dia (DI1) 0
K F k ; Diego | pyug DS Dib (DI2) +
- - DO'A Doa (DO1) 0
erytrocytyv typu rr ya- a take s 8 ) Doe 001 10
*B_HY Hy (DO4) 28
pokud mozno s- 004 40 Toa o5 |+
CO*A Coa (CO1) +
c *
! co'8 COA Cob (CO2) 0
ot | YTA Yta (YT1) +
PR | v 1A Ytb EYTZ) 0
LU*A Lua (LU1 0
Lutheran | .0 LU*B Ltjz ((LUZ)) -




Krevneé skupinovy system Duffy

» 5 antigenu (dle ISBT)
» Fya/FyP (Gly42Asp), Fy3, Fy5, Fy6

» Transmembranovy glykoprotein ACKR 1 (Atypical Chemokine
Receptor 1, drive DARC)

» Receptor pro chemokiny

» Receptor pro Plasmodium vivax a Plasmodium knowlesi

» Vyskyt: erytrocyty + dalsi tkané (endotel, ledviny, plice,
strevo, slezina...)

Prevalence %

Red cell phenotype Caucasians Blacks Alleles

Fy(a+b-) 20 10 FY*01/FY*01 or FY*A/FY'A
Fy(a-b+) 32 20 FY*02/FY*02 or FY*B/FY*B
Fy(a+b+) 48 3 FY'A/FY*B
Fy(a-b-) Rare 67 FY*/N.01-05, FY*/N.01-02
Fy’ 100 32

Fy’ 99.9 32

Fy® 100 32

Zdroj: Duffy Antigens and Malaria: The African Experience
DOI: http.//dx.doi.org/10.5772/intechopen.102014
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Zdroj: Laura Cooling Clin. Microbiol. Rev. 2015
DOI: 10.1128/CMR.00109-14



Krevneé skupinovy system Duffy
(a jak je to s Fy*B GATA)

>

Gen FY(ACKR1/DARC) lokalizovan na dlouhém raménku
chromozomu 1

Mutace v oblasti erytroidniho promotoru GATA - brani vazbé
erytroidné-specifickému transkripcnimu faktoru GATA1  —

» Na erytrocytech fenotyp Fy(a-b-)

» Fy*A GATA - vyskyt Papua Nova Guinea, Sudan
- antigen Fy(a) exprimovan na nonerytroidnich tkanich,

nevytvori se protilatka anti-Fy(a)

» Fy*B GATA - prevlada v africké populaci
- antigen Fy(b) exprimovan na nonerytroidnich tkanich,

nevytvori se protilatka anti-Fy(b)

pd

B D42G  R89C A100T

NH,
N-glycan
p

Q19
L20
D21
F22 | Fy6epitope
PvDBP binding site E23 | MAbBG6

(aa 8-42) D24
V25

W26

Y41-504
| Fy?/G42 | D42/Fy®

mé’&"ow@&&_i_,‘m ; o
4 [

FY*ES A125G FY*X
152814778 FY*B/FY*A
rs12075

Zdroj: Laura Cooling Clin. Microbiol. Rev. 2015
DOI: 10.1128/CMR.00109-14



Zaver

» Genotypizace dalSich (non ABO, non RhD) erytrocytarnich antigent lze pouzit
v pripadech:
» kde nelze spolehlive vysetrit fenotyp
» U pac. recentné po transfuzi
» silna pozitivita PAT (AIHA, HON)
» U nejasnosti/diskrepanci pri serologickém vysetreni
» pri nedostupnosti serol. diagnostik (napr. Colton, Dombrock, Diego...)
» Pro zajisténi co nejlepsi kompatibility pro specifické prijemce - napr. u pac. s

protilatkou jako prevence tvorby protilatek dalsi specifity, u AIHA, pac. s MM léCeni
monoklonalni protilatkou (DARA, Magrolimab)

» Pomduze odhalit nékteré mutace
» Nerozezna vsechny mutace, nékdy nutné zaslat vzorek na sekvenaci



Dekuji za pozornost

IGNIS

photo: Robert Vystréil
www.ignisbrunensis.cz
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