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Klasicka

Genetika krevnich skupin

Red cell
Membrane

Cytoplasm

igure 3. Structure of the human red cell membrane showing the major surface proteins and minor proteins Fy and CR1. Two major membrane complexes linked &

Ihe underlying red cell skeleton are depicted. The Band 3 complex containing glycophorins A (GPA) and B (GPB) and Rh proteins, Rh-associated protein (RhAG), CD47, L)
lycoprotein (intercellular adhesion molecule—4), and the junctional complex comprising glycophorins C and D (GPC, GPD), Kell glycoprotein, XK glycoprotein, and Dutfy (F
lycoprotein. Aguaporin 1 (AQP1), the glucose transporter (GLUTT), decay accelerating factor (DAF, CD55), and complement receptor 1 (CR1) are also shown. ABH acti
Figosaccharid es known to be present on all major surface proteins except Rh proteins are not depicted.
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Krevni skupiny

»Gen: krevneskupinovy system
> Alela: krevni (feno)skupina
»Epitop: krevni faktor

I KS systémy lidi a zvirat

Déleni

> Primarni a sekundarni
>»Jednoduché a komplexni
>dJina déeleni




KS systemy lidi

v 41 gend
v >300 antigennich determinant

v’ 36 krevnéskupinovych systémd

J v 4 ] [
]
Prirozené funkce vs. antigenita:
transfuze, téhotenstvi
ransiuze, tenotenstvi
Table 1 Human bleod group No. Name System symbol No. of HUGO*® gene Chromosome
systems and ISBT* antigens symbols(s)
gene name®
001 ABO ABO 4 ABO 9
002 MNS MNS 46 GYPA, GYPB, GYPE 4
003 P Pl 1 Pr 22
004 Rh RH 50 RHD, RHCE 1
005 Lutheran LU 19 BCAM 19
006 Kell KEL 31 KEL 7
o007 Lewis LE 6 FUT? 19
008 Duffy FY [ DARC 1
009 Kidd JK 3 SLCI4AT 18
010 Diego DI 21 SLC4AT 17
011 Yt YT 2 ACHE 7
012 Xg XG 2 XG, CD99 Xy
013 Scianna sC 7 ERMAP 1
014 Dombrock DO [ ART4 12
015 Colton [ale] 3 AQPI 7
016 Landsteiner—Wiener LW 3 ICAM4 19
017 Chido/Rodgers CH/RG 9 C4A, C4B 6
018 H H 1 FUTI 19
019 Kx XK 1 XK X
020 Gerbich GE 8 GYPC 2
021 Cromer CROM 15 CD55 1
022 Knops KN 9 CR1I 1
023 Indian N 4 CD44 11
024 Ok OK 1 BSG 19
025 Raph RAPH 1 CDIs1 11
026 John Milton Hagen JMH 5 SEMATZA 15
® International Society of Blood 027 1 1 1 GCNT2 6
Transfusion 028 Globoside GLOB 1 B3GALT3 3
° System symbol shown; gene 029 Gill GIL 1 AOP3 9
symbol in italics =
030 RHAG RHAG 3 RHAG 6

° Human Genome Organisation
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KS systemy lidi a zvirat

Molekulérni podstata

»>Proteiny a jejich geny
»Polysacharidy, enzymy a
jejich geny

Tal

A summary of blood group systems, gene locations, gene products, and antigen moieties.

ble 1

GA Denomme [ Transfusion and Apheresis Science 44 (2011) 53-63

w
o

System name Chromosome  Gene product Antigenic moiety” References
(Number) location
ABO (00 1) 9q34 21,3-N-acetylgalactosaminyl-transferase, #1,3-  (1,23)N-Acetylgalactose,” Yamamoto et al. [43]
galactosyl-transferase (1.3)GCalactose
MNS (002) 4q28-31 Glycophorin A Type | glycoprotein Siebert and Fukuda [44]
Glycopharin B Type | glycoprotein Siebert and Fukuda [45]
P(003) 22913 24Gal (1-4)Galactose Thuresson et al. [46]*
Rh (004) 1p36.:2-34 Rh D Multipass protein Avent et al. [47]
Rh CE Multipass protein Cherif-Zahar et al. [18]
Lutheran (005)  19q13.2 Basal Cell Adhesion Molecule (BCAM) Type | glycoprotein Parsons et al. [48]
Kell (00 6) 7q33 Kell glycoprotein Type Il glycoprotein Lee et al. [49]
Lewis (00 7) 19p13.3 23 ,4-fucosyltransferase-3 (FUT3) (3-4)Fucose Kukowska-Latallo et al. [S0]
Duffy (00 8] 1g21-22 Duffy Antigen Receptor for Chemokines (DARC)  Multipass glycoprotein Chaudhuri et al. [51]
Kidd (0 09) 18g11-12 Solute Carrier Family 14 member 1 (SLC14A1) Multipass glycoprotein Olives et al. [52]
Diego (01 0) 17q21-21 Solute Carrier Family 4 Anion Exchanger (SLC4A1) Multipass glycoprotein Tanner et al. [53]
YE(011) 7922 Acetylcholinesterase Glycosylphos phatidylinesitol Lapidot-Lifson et al. [54]
(GPl)-linked protein
g (012) Xpter-22 Xg glycoprotein Type | glycoprotein Ellis et al. [55]
Scianna (01 3) 1p34 Erythroblast Membrane-Associated Protein Type | protein Xu et al. [56]
(ERMAP)
Dombrock (014) 12p13-12 ADP-ribosyltransferase-4 (ART4) GPi-linked protein Gubin et al. [57]
Colton (0 1 5) 7pl4 Agquaporin-1 (AQP1) Multipass protein Preston and Agre [S8]
Landsteiner-Wiener 19p13.3 Intercellular Adhesion Molecule4 (ICAM4) Type | glycoprotein Bailly et al. [59]
016
Chido-Rogers 6p21.3 Complement Component 4A Soluble protein Yu [60]
(OB
HR(018) 19q13.3 21-2-Fucosyltransferase (1.2)Fucose Larsen et al. [61]
Kx(019) Xp21 Kx glycoprotein Xk glycoprotein Ho et al. [62]
Gerbich (0 2 0) 2q14-21 Glycophorin € Type | glycoprotein Colin et al. [63]
Cromer (021) 1932 Decay-Accelerating Factor { DAF) GPl-linked Medof et al. [64]
Knops (02 2) 1932 Complement Receptor 1 {CR1) Type | protein Wong et al. [65]
Indian (02 3) 1lpter-13 In{Lu)-related glycoprotein Type | glycoprotein Sereaton et al. [66]
Ok (02 4) 19p13.3 Basigin Type | glycoprotein Biswas et al. [67]
Raph (02 5) 11p15.5 Monoclonal Eleanor Roosevelt-2 (MER2) Multipass glycoprotein Bill et al. [68]
JMH (0 2 6) 15q22-23 Semapharin-74A (SEMA7A) GPI-linked Lange et al. [69]
1027 6p24-23 B1,6-N-acetylglucosaminyltransferase (1.6)N-Acetylglucose Bierhuizen et al. [70]
Globoside (028)  3g25 Bl1,3-N-acetylgalactosaminyltransferase (1.3)N-Acetylgalactose Amada et al. [71]
GIL(029) 9p13 Agquaporin-3 (AQP3) Multipass protein Ishibashi et al. [72]
RHAG 6p21-11 Rh associated glycoprotein Multiplass glycoprotein Ridgwell et al. [73]

® Antigenic moiety refers to those molecules that express blood group antigens.
all carbohydrate transferases are type Il proteins.

"

published abstract
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Hum Genet (2009) 126:729 742

Table 6 Some red ccll surface protein:

heir structures and putative functio

Proteins Blood Structure
group
system
Urea transporter (UT)-B Kidd
Aquaporin 1 Colten
Aquaporin 3 Gin T3 (6 span). Aquaporin SF Water and glycerol channel
Band 3, anion exchanger 1 (CD233) Dicgo T3 (14 span), long cytoso Exchanges HCO,*/Cl
N-terminal domain. Links membrane to
ore of band 3/Rh cc memt cytaskeleton

Rh-associated glycoprotein (CD241) RHAG T3 (12 span). part of band 3/Rh complex Probably involved in CO/O.

or possibly NH,*/NH, tr
RhD and RhCcEe (CD240) Rh T3 (12 span). unglycosylated, Possibly involved in co,/oz

part of band 3/Rh comple: or NHL~/NI, tran

or in maintenance af call shape

Xk protein Kx T3 (10 span), unglycosylated.
od to Kell glycoprotein ter transporters
Dufly antigen receptor for Dufty I ~a|1;|r|]. G protein-coupled SF Binds chemokines, possibly
chemokines (DARC, CD234) for oval from py heral blood

Lutheran glycoprotein (CD329) Lutheran T1, IgSF (IgV-V-C2 -C2-C2) Probably z\dhcmnnhcccp or

pos: olved in mymmpomam,

Bimite Riminin 511 nnd

lecule 4 Lw 12SF (Igl-D. Part of Probably o dhcmanhcccplor avalved

(ICAM-4, CD242)

Erythroblast membrane_associated
rotein (ERMAP)

2 (CD147)

Basig
De

¥ accelerating fac
for complement (C155)

CD59
Complement component (3b/41)
5)

receptor 1 (CDy
D44

Xg plycoprote
CDoo
Semaphorin 7A (CD108)
cD1s1

Acetyleholinesterase
Kell glycoprotein (CD238)

ADP-riboxyl
Glycophorin C (CD236C)
3 (CD236D)
Glycophorin A (CD235A)

Glycophorin B (CD235B)

Knops

Raph
'
Kell

Dombrock
Gerbich

MNS

MNS

h comple:

SE (1gV)

T1. IgSF (1502 V)
TS5, GPI-linked. 4 CCP SF domains

TS, GPI-

nked. Single Ly-6 domain

T1, ~30 CCP SF domains

T1, Link module SF of proteaglycans

shly glycosyl
hly glycosyl
TS, GPI-linked. Semaphorin SF
T3 ¢4 span). Tetraspanin SF

rge EC globular dom
nked to Xk protein
. GPI-linked

hly glycosylated, SGPs

T1, highly plycosylated, SGPs.
art of band 3/Rh complex

T1, highly plycosylated, SGPs.
Part of band 3/Rh complex

y of erythroblastic islands
Winds integrine.

Probably adhesion/re

Probably adhesion/receptor
Inhi t ©of C3 conver
Protects cell from lysis b
autologous complement
Inhi

ssembly of membrane
tack complex. Protects cell

from lysis by autologous complement
Binds and processes immune complexes

Probably adhesion/receptor.
Binds hyaluronan

Possibly adhesion/receptor

Passibly adhesion/receptor

Might associate with integrins

srate lami binding
complexes

Enzyme

E

% from b s
amafer of ADE.

Possibly b

bose,

o e
bute to glycocalyx
Could contribu Iycocal
Interacts with band 3 to enhance anion
transport and band 3 trafficking
Could contribute to glycocalyx

T/ type 1, single mo
5. glycosylphosphatic
meni control protein

brane span, exter)
PI)-1i

I N-terminus, 72 type 2, s
ialog

gle membrane sp.
SF i

us. T3 type 3, multiple membrane sp
¢ SE family, CC

. TS5 type
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KS systemy lidi a zvirat

Polymorfismus

»>Ruzné typy

»Kvaitativni i kvantitativni efekty
» Asociace s nemocemi

56

Table 2

GA Denomme fTransfusion and Apheresis Science 44 (2011) 53-63

Common Blood Group Antigens and the Associated Nucleotide Differences.

ISBT system name
(Symbol) number

Target antigen
(Target allele)

ISBT gene name
(RefSeqGene)

Amino acid; Nucleotide change

ABO (ABO) 00 1

MNS (MNS) 00 2

Rh (RH)0 04

Lutheran({LU) 0 05

Kell(KEL)YO 06

Duffy (FY)0 08

Kidd (JK) 009

Diego (DD 010
Ye (YT 011
Scianna (SC) 013
Dombrock (DO) 0 14

Colton (CO)015
Landsteiner-Wiener
(W) 016
Cromer (CR] 02 1
Knops (KN) 02 2

A{ABO-AT)
AZ(ABD-AZ)
B-{ABO-BI)

0-[(ABD-01)
M-{ GYPA=M)

N (GYPA-N)
5{GPB=5) 5-(GPB=s5)

S silenced
D-(RHD) D negative (-)

C-{RHCE-C) C-(RHCE-c)
E (RHCE+E) e RHCE=e)
V&VS

V (V)

Lu(LU=A)

Lu®{LU=B)

K{KEL-01) k{KEL-02)
Kp*(KEL-03)
KpY(KEL-04)
JS'(KEL-0G)
JsP(KEL-07)

Fy?(FY.A)

Fy"(FY=B)

Fynull(FY)

JAUK-A)

JEPUK-B)

DiYDi-A) Di*(DI-B)
YE(YT-A) YE(YT-B)
Sel(SC-01) Se2(5C-02)
DoXD0-A) Do¥{DO-8)
Hy(HY)

Jo¥(Jo)

Co(CO-A) Co™(CO+B)
LW3{IW-A)

LWL W-B)

Cr(CR-A)

Ko (KN=AKn*(KN-B)
McC{iN=03)

McCH{ KN=06)
SP(KN-04) Vil(KN-07)

ABO [NG_D0B669.1)

GYPA (NG_0074702)

GYPB (NG_007483.1)

RHD (NG_007494)

RHCE (NG_009208)

LU (NG_007480.1)

KEL (NG_007492.1)

FY (NG_011626.1)

JK(NG_011775.1)

DI (NG_007498.1)
YT (NG_007474.1)
SC (NG_008749.1)
DO (NC_007477.1)

€O (NG_007475.1)
LW (NG_007728.1)

CROM (NG_007465.1)
KN (NG_007481.1)

A {consensus) +21 amino adids (fs); 1061AC

Argl76Gly; 526C>G Gly235Ser; 703G>A Leu266Met;
796C-A Gly268Ala; 803G>C

1165top (fs): 261AG

Ser20Leu, Gly24Glu : ntS9C>T, 71G=A+72T>G

Thr4dMet: 143T>C

exon 5(6 deletion + fs; 230C>Taa 58-90 deletion; intron
S+5g7t

exon 4 and 7; multiple SNPsno gp: gene deletion
(common)

no change; intron 2 190 bp insertionSer103Pm; 307T>C
Pro226Ala; 676C>G

Leu245Val; 733C>G

Gly336Cys; 1006G>T

His77Arz; 230A>G

Met193Thr; 578T>C
Trp281Arg: B41T>C

Pro597Leu; 1790CT
Glyd42Asp; 125G>A

No protein; -87t>¢ {no transcript)
Asp280Asn: 838G=A

Leu854Pro; 2561T>C
His353Asn; 1057C>A
Gly57Arg: 169G>A
Asp265Asn; 793A>G
Gly108Val; 323G>T
Thri17lle; 350C>T
Alad45Val; 134C>T
GIn70Arg: 308A>C

Alal93Pro; 679G>C
Val1561Met; 4681G>A
Lys1590GIu; 4768A>C

Argl601Gly; 4801A>G
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o  pH2[1]

[Enzyme cleavage] —

Fy=* RESC

Fig. 3. The single nucleotide polymorphism. The Doffy glycoprotein is a
multi-pass plasma membmne protein that has an exofadal domain
containing the glycdne to ghntamic acid amino acd sopbstituntion {(doe to a
SMP) leading to the expression of Fy' or Fy?, respectively. The 3D
schematic of the Duffy glycoprmotein emphasizes that Fya/b resides on the
exofacial gywoosylated N-terminal portion. An enzymatic sensitive ceawv-
age site is likely the reason for the loss of Duffy expression on storage of
red cells. Fy? is expressed on one of the domains of the remaining
muolecule. Fy* results from a SNP that canses a loss of efficient translo-
cation of the glycoprotein, and therefore the weak expression of Fy®.

KS systemy lidi

Vyznam: transfize, nemoci

v ABO, Fut1, Fut2, Fut3
v Rh
v Kell

v Duffy
V' aanas
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HO CO =
ABO A 99 NH A antigen
H AcHN D/F':;“CI“"

Q-
UDP-GalNAc
HO OH

al,3-GalNAc-T
Blood-group A (GTA)

Nucleotide donor
sugars

mi3-Gal-T
Blood-group B (GTB)

aFue(1,2) pGal-OR

L]

Acceptor § _<;u . e
(H antigen) H&@}\V

’ weca B antigen

oFI=0
=

G Daniels / Transplant Immunology 14 (2005) 143153
o P e

AN
TDP
A _transferase
TDP @

H (O)

vor- <
B-transferase
TDP
Gal

Fig. 1. Diagrammatc representation of the H-acdwve trisaccharnide on group
O cells (centre) and the proup A- and B-active oligosaccharides (above and
below). Also showmn is the biosynthesis of the A and B structures from H.
by A-transferase and B-transferase. the products of the 4 and & alleles. B
remainder of molecule; GlelN Avc, W-acetylzhicosamine; Gal, galactose; Fuc,
fucose; GallNAc, VN-acetylgalactosamine:; UDP, undine diphosphate.
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Genetika ABO

Exon 1 oo 4 E i 7
bp I8 T OET 48 6 135 68E
! VoS

— (T i m
Ebp ~13 0T s LT e 1l
Tatron 1 1 3 4 5 &

Table 1. Comparison ofthe Nucleotide Residues that Produce
Amino Acid Substitutions Discriminating GTA from GTB

Nucleotide [amino acid) residue
Glycosyl-
transl erase B26 (176) 703 {236) 796 (266 BO3 (268

GTA Cilargl  GIGY)  Cllew GGy
GTB G (Gl AlSer)  AMetl  C(Ala)

MOTE. Although 4 other nucleotides are polymorphic between
tha consensus AT07 and B alleles, they do not alter the aming
acid sequence of the enzyma.

Polymorfismus ABO

Exon 18 2 3 4
T | { |
nt. position 53 W 106188189 526|646|657| 681|703 771{ 796 soz!soa 329'930,1061@ 10968
| | | | 2 =
Consensus [ E B clrlclc|G|clclclalalG| clal G|
] 1
i . - ;
412 1
47 -
B A
Y
o " | .
o | A |
| T —t=

Amino acid H B BB
Consensus Argl Val Wl Arg| Arg
Change Leu |l Phe i His

176|216|219|227| 235|257 266‘268'268]2?? 310( 354
Arg|I‘he His| Pro |Gly| Pro/ Leu/ Gly G\)’!Va] Leu| Pro |
Gly| lle Ser| | Arg Ala]Mel | | ;

11



300

A‘l‘

'e I}
O7v
02
A=2
Ase/
Ax
O3
O4
OS5

M. L. Olsson and M. A. Chester

467
526
703
996

_l 1065

i | l.l l 1065

354

1065

1129

996

I 1174
I

1065

165

324

261 delG
1

802 G>A
1
003 | 1

802 G=A

261 delG

802 G>A
001 —Q

261 delG
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ABH, Infection and Immunity 427

Table 1 Biosynthesis of ABH and Lewis glycans on Type 1 and Type 2 precursors

Type 1 Glycans

Non-Secretor (se/se)

Secretor (Se/..)

Gal P13 Gichac 198 3 Gal B 173 Gichac
R

T3 4
(Lews transferase) T
fucal

Le*

GalB133GkNacl> R > K
(FUT 3 ouscompeted by FUT

GalB 154 GkNac 13 R+ Galp 194 Gichoc 1+ R
FuTs. 3

ALewis transferasel +
Fucal

COE)

& FUT2(5¢ transferase)

& FUT 1(H teanstarass)

Mo synthesis of H, hence no synthesis If A, B or L'

Gilp13GkNacl3R 3  Galp 133 Gichac
LUEI a

+ +

Fecal  Fucal

et

Galf 152GkNac13 kS Galp 194 GeNac 15 R
2 T3 2 3

T T F3
Fucal Fucal  Fucal

Hantigen e

Aor B wandease

+ AorBtansterse 4

¥ AorBuandeasm L

Gallac/Galw L Gallac/Gala 1
+ +

3 3
Gol B 153 Gletiac 13 R 6ol 133 Gictiac
2 2 4
+ +
Fucal

A/B antigen

GalNac/Gal @ 1 GalMag/Gala 1
+ +

3 3
Gal P 134 Glehac 13 & Gal B 134 GleNac 13 R
2 2 3

T T E
Fucal fucal  Fal

AfBantigen Af,Le"

Abbreviations: Fuc, L-fucose; Gal, D-galactose; GalNac, N-acetyl-D

10.10.2019
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Table 2
“non-

Effects of the FUT2

secretor” status on different

Congdition. Effect

Heicobacter pylori infection Lower susceptibility
Moo . . )

Rotavirus A infection Resistance

Urinary tract infections Increased (in B and AB blood group women)

Acute uncomplicated pyelonephritis Increased (in women)

Oral or vaginal Candida infections Increased

H. influenzae infecion Increased suscepibility

N. meningitidis and S. pneumonia infoctions  Increased suscepéibility

Axillary lymph node metastasis Increased risk (in breast cancer patients)

Genetika Rh

Gene
duplication
P N RHD SMP1 RHCE

—+- DGl

\.__Rhesus box |mm--f.—
'RHD-deletion Human
hybrid
N SMPY

|_"’|I|.

i Fthe RH ion af th gene. The ancestral condition
is shown s the RH gene locus in the mouse. The single RH gene is adjacent to the
I SMP1, P29-associated protein (P) and NPDO14 (N). Duplication created
asecond, reversed RH gene in humans, which is located between Nand SMP1. At the
insertion paints before and after the RHD gene is a DNA segment about 9,000
nucleotides o base pairs (bp) long. The two DNA segments llank the RHD gene and
the do Inthe RHD positi
the RHD ldbe | i i2h ination (figure 3). The scale gives
i 50,000 i ic DNA.

Blood Transfus 2007,

10.10.2019
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Genetika Rh

L Raud et al. / Transfusion Clinique et Biologique 24 (2017) 472-475

Fig. 1. Schematic representations of the RH locus genomic organization (left) and Rh protein membnne e:xpresslon (ng]n) in the presence of the D+ (a), D— (b},
partial D {¢) and weak D (d) alleles. The 5'- and 3/-Rh boxes are in light and dark gray, resp ly: single (a) and protein motifs affected by
the amino acid substitution (b) are in red.

Genetika Rh

Table 3 of some Rh

Antigen English (%)

D 83
c 68
c 81
E 29
e 98

Fig. 3 Top the Rh genes, showing the ien exons of RHD and RHCE
in opposite orientation on the chromosome, SMFPJ1 between them, and
the Rh boxes flanking RHID. Below that is the D-negative haplotype.
in which RHD is deleted, giving rise to a hybrid Ri box. Bottom dia-
grammatic representation of the I and CeEe poly peptides, which span
the membrane 12 times and have internal N- and C-termini and six
extracellular loops. The amino acid substitutions that define the Cfc
and E/e polymorphisms reside in the second and fourth loops of the
CcEe polypeptide, respectively

10.10.2019
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Rh protein

Hum Genet (2009) 126:729-742

i3 F120 Fz25

Fig. 4 Homology model of an Rh protein. RhAG heterotrimer viewed
from the extracellular side. RhAG, RhD, and RhCcEe subunits are col-
oured pink, grev and cvan, respectively: transmembrane helices are
numbered. From Burton and Anstee (2008), with permission

10.10.2019
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I KS systemy lidi a zvirat
Prakticky vyznam

> Krevni transfuze
» Inkompatibilita matkalplod

»Markery mapovaci, asociacni,

populacni
>Asociace s nemocemi

> Paternita

I KS systémy zvirat

Zvlastnosti a vyznam

> Komplexni systémy

> Krevni transfuze
> Inkompatibilita matkalplod

»Markery mapovaci, asociacni,

populacni
»Asociace s nemocemi

> Paternita

10.10.2019
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Locus Chrom. Linkage S Antigens
group group
A 15 5 19 ADHZ
BGl1,K0,0,
5 0,Py P,
QQ,TT,
Y,Y,A'B'
B 29 12 27 D'E', E',E',
FGIJ,
ILKOP
QYB"G"
"
C,C,ER,R,W
c 18 9 X, C'L
FNV 21 7 F,V,
J 1 2 16 J
3 6 L
M 23 1 20 M
S, U, U, H'UY
S 21 7 4 U, H s U
z 8 (1010 12 18 (5719) z
RYS' 16 1 R, S'
T 19 21 T

Table 1. Geographic Distribution of Blood Types in
Domestic or Nonpurebred Cats

Type A
Country Referance 1%

USA (by region)
Northeast 99.7

Morth central/rocky mountain 994
985
a75
94.8

Table 2. Blood Type B Frequencies in United States
Purebred Cats®

Fraquency of
Pursbred Cats Type B Cats

Siamese, Oriantal Shorthair, Burmese,

Tonkinese, and Russian Blue 0%
Maine Coon, Morwegian Forest Cat <5%
Abyssinian, Himalayan, Birman, Persian,

Somali, and Sphinx 5%%-26%
Devon Rex, British Shorthair 25%-50%
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