(ISBT 002) MNS blood group alleles v5.7 30-SEP-2023

Names for MNS (ISBT 002) Blood Group Alleles

Intro

General description:

Gene name:
Number of exons:
Initiation codon:
Stop codon:
Entrez Gene ID:

LRG sequences:
(genomic)
(transcript)

Ref. allele (GYPA):

Ref. allele (GYPB):

The MNS blood group system consists of 48 antigens carried on glycophorin A (GPA),
glycophorin B (GPB) or on hybrids of these glycophorins. These proteins are single
pass type I membrane glycoproteins that are heavily O-glycosylated. GPA carries an N-
glycan. GPA consists of 150 amino acids, GPB of 72 amino acids and both have a
leader sequence of 19 amino acids that is cleaved from the membrane bound protein.
The hybrid proteins vary in length based on their composition but also have a 19 amino
acid leader sequence. GPA is encoded by GYPA, GPB by GYPB. A third gene in this
family, GYPE , normally does not encode detectable protein at the red cell surface but
the gene has been shown to be involved in some gene rearrangements that encode cell-
surface borne hybrid proteins. As described above, the proteins are encoded by GYPA
or GYPB, or MNS if analysis is to predict a blood group antigen.

GYPA GYPB GYPE

7 5 plus 1 pseudoexon 4 plus 2 pseudoexons
Exon 2 Exon 2 Exon 2

Exon 7 Exon 6% Exon 6%

2993 2994 2996

NG_007470.3 NG_007483.2 NG _009173.1
NM_002099.5 NM_002100.5 NM_002102.3

1 Exon numbering accounts for the presence of pseudoexons in GYPB and GYPE .
Thus, GYPB pseudoexon 3 corresponds to the GYPA exon 3 sequence. This GYPB
pseudoexon is involved in many gene rearrangements encoding hybrid glycophorins in
this blood group system. Similarly, GYPE pseudoexons 3 and 4 correspond to GYPA
exon 3 and 4 sequences. These GYPE pseudoexons are involved in gene rearrangements
encoding hybrids.

GYPA*01
Acceptable: GYPA*M or M if inferred by hemagglutination

GYPB*04
Acceptable: GYPB*s or s if inferred by hemagglutination

Commentary regarding naming of unexpressed GYPA and GYPB alleles. Causal
polymorphism for GPA (MNS28, En") negativity and GPB (MNSS5, U) negativity is
heterogenous. In both cases either gene mutations, or alternatively (almost) full gene
deletions may be observed. We therefore chose to use GYPA*0IN, or 02N to name
unexpressed GYPA alleles with genomic sequences present. For (almost) full GYPA
gene deletions we choose GYPA*28N . With respect to GPB, GYPB*03N and
GYPB*04N alleles are considered to present (unexpressed) alleles, whereas GYPB*05N
alleles represent (almost) full gene deletions.
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Table 1. MNS alleles with single nucleotide polymorphisms that generate blood group antigens.
A. GYPA: Reference allele MNS*01 encodes M, Ena, ENKT, ENEP, ENEH, ENAV, ENDA, ENEV.
Note: In most cases, the nucleotide changes also can occur on an N allele; these nucleotide changes are not given.

. E [Pred. amino (Reference No.) [Accession
Phenotype Allele name Nucleotide change | |acid change PMID number rs number Comment
NG_007470.3
) GYPA*01 AJ309841.1
MNS:1 or M+ or GYPA*M AY297544.1
LC495309.1
. c.59C>T p.Ser20Leu AC107023.5  [rs7682260 BAC DNA
MNS:2 or N+ or GYPA*N c.71G>A 2|P.Gly u PMID: 3456608 AY297543.1 rs7687256
c.72T>G LC495311.1 rs7658293
MNS:1,-2,8t1 GYPA*08 c.71G>A _ rs7687256 Most anti-M but only few anti-
or M+ or GYP*Mc c.72T>G 2 |p-Gly24Glu PMID: 6166001 rs7658293 N react with Mc+ RBCs.
MNS:7,9,-40 GYPA*09 ) M81826.1
or Vw+ or GYPA*Vw c.140C>T 3 |p.Thr47Met PMID: 6697986 MT361771.1 rs144802902
c.59C>T ; v oartially k
MNS:7,9,-40 GYPA*09.02 c.71G>A _ ormerty partia’ly Known
or Vw+ or GYPA*Vw. 02 c.72T>G 3 |p.Thr47Met PMID: 6697986 MT361770.1 rs144802902 as GYPA*Vw.01 and vice
c.140C>T versa
MNS:-1,-2,11,32 |GYPA*11 .
or MS+DANE+ or GYPA*Mg c.68C>A 2|p.Thr23Asn PMID: 6166001 rs753693249
MNS:12 or Vr+ GYPA™12 c.197C>A 3 |p.Ser66Tyr PMID: 10729812 [AY950613.1 rs56077914
' or GYPA*Vr ' ' ' '
MNS:14 or Mt(a+) GYPA™14 c.230C>T 3{p.Thr77lle PMID: 10729812 |AY950614.1 rs56172553
' or GYPA*Mta ' ' ' '
MNS:16 or Ri(a+) GYPA™16 c.226G>A 3 |p-Glu76Lys Abstract (5) AY950615.1 rs774808285
' or GYPA*Ria ' ' '
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E [Pred. amino

(Reference No.)

Accession

Phenotype Allele name Nucleotide change I |acid change PMID number rs number Comment
MNS:18 or Ny(a+) GYPA™18 c.138T>A 3 [p.Asp46Glu PMID: 10827258 rs754762997

' or GYP*Nya ' ' '
MNS:7,19,-40 GYPA*19 )
or Hut+ or GYPA*Hut c.140C>A 3|p.Thr47Lys PMID: 6697986 rs144802902
MNS:31 or Or+ GYPA™31 c.148C>T 3 |p.Arg50Trp Abstract (7) KR710187.1 rs375241297

' or GYPA*Or ' ' '

_ GYPA*37 PMID: 7690638 See also GYP*EBH in hybrid
MNS:37 or ERIK+ or GYPA*ERIK c.232G>A 4 |p.Gly78Arg Abstract (9) uo00177.1 rs1800582 table

) GYPA*38 )
MNS:38 or Os(a+) or GYPA*Osa c.217C>T 3 |p.Pro73Ser PMID: 10827258 rs753301274
MNS:—-39,41 GYPA*41 )
or HAG+ or GYPA*HAG c.250G>C 4 |p.Ala84Pro PMID: 10354388 rs755106250
MNS:—42,43 GYPA*43
or MARS+ or GYPA*MARS C.244C>A 4 (p.GIn82Lys Abstract (11) rs1204136459
MNS:—45 or ENEV{GYPA*-45 €.242T>G 4 |p.Val81Gly Abstract (12) rs778091564

) GYPA*46
MNS:46 or MNTD+ or GYPA*MNTD c.107C>G 2 |p.Thr36Arg Abstract (13) rs1731125550

) GYPA*47 PMID: 25523184
MNS:47 or SARA+ or GYPA*SARA c.240G>T 4 |p.Arg80Ser Abstract (5) KF973190.1 rs771906843

) GYPA*50 PMID: 32358867 [LC495310.1
MNS:50 or SUMI* | o Gyparssumr |91 2 |p-Thr31Pro PMID: 1421409  [AH002821.2

GYPA Weak

MNS:w1 or M+ |GYPA*01W.01 c.305G>A 5(p.Gly102Asp Abstract (74) rs574776481
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Table 2. MNS alleles with single nucleotide polymorphisms that generate blood group antigens.
B. GYPB: Reference allele GYPB*04 encodes ‘N’, s, JENU, and U antigens.

Note: Expression of the U antigen involves GPB and another protein, probably RhAG. The amino-terminal of GPB, DLSTTE?, is responsible for ‘N’ (MNS30).

Phenotype Allele name Nucleotide change E|Pred. amino acid (Reference No.)  |Accession rs number Comment
| |change PMID number
) GYPB*04
MNS:4 or s+ or GYPB*s NG_007483.2 |Abstract (7)
i GYPB*03 PMID: 3477806 See also GYP*EBH in hybrid
MNS:3 or S+ or GYPB*S c.143C>T 4 |p.Thr48Met Abstract (9) LN880516.1 rs7683365 table
S: v GYpB-21 c.65C>G 2 |p.Thr22Ser PMID: 11239234 [not available rs199937833
MNS:21or M+ or GYPB*Mv . p. :
GYPB*23 PMID: 11239234
. D
MNS:23 or s™+ or GYPB*sD c.173C>G 4 (p.Pro58Arg PMID: 36062546 OK345035 rs374811215
N ) GPB.Mit affects expression of
MNS:24 or Mit+ GYPB 2{ . c.161G>A 4 [p.Arg54His PMID: 11239234 not available rs370332485 S abstract(19) and s antigens
or GYPB*Mit Abstract (11)
abstract(20)
) . . c.143C>T p.Thr48Met i rs7683365
MNS:3 (S+ partial) |GYPB*03.02 c166AST 4 0. Thr56Ser PMID: 30523644 (LC333395 rs1374399511
_ w . c.56C>T 2 |p.Ala19Val i rs371480888
MNS:w3 or S+ GYPB*03.03 c.143C>T 4 |p ThrasMet PMID: 30927367 [MK288019 (7683365
) . . c.130A>T 2 [p.Thrd4Ser rs752857317
MNS:3 (S+ partial) | GYPB*03.04 c143C>T 4 |p. ThragMet Abstract (23) rs7683365
_ w . c.137-6T>G i3 [Alternative splicing rs190746696
MNS:w3 or S+ |GYPB*03.05 c.143C>T 4 |p.ThragMet Abstract (24) rs7683365
i " c.143C>T 4 rs7683365
MNS:3 or S+ GYPB*03.06 c.270+3G>A i5 p.Thr48Met Abstract (25) rs189650740
i " c.143C>T 4 [p.Thr48Met rs7683365
MNS:3 or S+ GYPB03.07 Cc.145G>A 4 |p.Gly49Arg Abstract (26) rs1275078171
MNS:4 (s+ partial) |GYPB*04.02 c.164T>G 4 [p.Phe55Cys Abstract (27) rs751780610
MNS:w4,w5
or S+V:N Uivw GYPB*04.03 c.234C>T 5(p.lle78= Abstract (28), (29) rs372113714
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Pred. amino acid

(Reference No.)

Accession

Phenotype Allele name Nucleotide change I |change PMID number rs number Comment
MNS:4,5 (s+, U+) N
altered GPB GYPB*04.04 c.260G>A 5|p.Arg87GIn Abstract (30) rs112711627
MNS:4 or s+ GYPB*04.05 c.144G>A 4 (p.Thr48= Abstract (31) rs369684356
MNS:4,5 (s+, U+) *
altered U/GPB GYPB*04.06 c.251G>C 5(p.Ser84Thr Abstract (32) rs1132783
MNS:4 or s+ GYPB*04.07 c.160C>T 4 |p.Arg54Cys Not yet available [OR247747 rs757106926
c.59T>G rs189622883
) c.60A>G p.Leu20Trp ] rs185195348
('\)/lr'\i'4|l|i+ GYPB*06.01 C.67A>T 2 |p.Thr23Ser Em:g ?Zgi?g?z not available rs189456867
’ c.71A>G p.Glu24Gly ’ rs775580417
c.72G>T rs772460739
c.59T>G rs189622883
c.60A>G p.Leu20Trp rs185195348
MNS:3,6 " C.67A>T 2 |p.Thr23Ser PMID: 6723663 . rs189456867
or S+, He+ GYPB06.02 c.7T1A>G 4 |p.Glu24Gly PMID: 14641872 |"otavailable | 2o5580417
c.72G>T p.Thr48Met rs772460739
c.143C>T rs7683365
c.143C>T S\T/:;gﬂit rs7683365
MNS:—-3,w5 *03N. } :
s U+V\;Vr gyggp(é{%y Zgggg:}r g p.Thr77Met PMID: 14641872 rs147719799
or s ' p.Thr84Ser rs79492560
c.251C>G . .
Alternative splicing
SPodNex 5189622883
c.67A>T p.Leu20Trp rs185195348
c.71A> 2 p.Thr23Ser rs189456867
MNS:-3,w5 GYPB*03N.02 ' p.Glu24Gly i rs775580417
or S—U+"* or GYP*He(NY) c.72G>T 4 p.Thr48Metp.Val70Leu PMID: 14641872 rs772460739
c.143C> 5
p.Thr77Met rs7683365
c.208G>T . .
Alternative splicing rs147719799
¢-230C>T r$79492560
c.251C>G

Page 5 of 27




(ISBT 002) MNS blood group alleles v5.7 30-SEP-2023

Phenotype Allele name Nucleotide change E|Pred. amino acid (Reference No.) |Accession rs number Comment
| [change PMID number
MNS:-3,w5 GYPB*03N.03 143C>T 4 [p.Thr48Met PMID: 14641872 U05254 rs7683365
or S-U+"¥ or GYPB*P2 c.270+5G>T i5 [Alternative splicing ' u05255 rs139511876
c.59T>G rs189622883
c.60A>G 2 |p.Leu20Trp rs185195348
MNS:—3,w5 GYPB*03N.04 2??2;2 gg‘ﬁigﬁ’; PMID: 14641872 |U05254 ;:;ggggg?ﬁ;
var * : . .
or S-U+ or GYP*He(P2) c.72G>T 4 |p ThrasMet PMID: 8144668 U05255 (s772460739
c.143C>T i5 [Alternative splicing rs7683365
c.270+5G>T rs139511876
c.59T>G rs189622883
c.60A>G 5 p.Leu20Trp rs185195348
C.67A>T p.Thr23Ser rs189456867
c.71A>G p.Glu24Gly rs775580417
MNS—3.w5 c.72G>T p.Thr29= rs772460739
s IU+,V*“ GYPB*03N.05 c.87T>C 4 p.Ser32= PMID: 33733475 [MK208314 rs184895867
or s c.96T>C < |p-Ser34= rs181496233
c.102A>G p.Thr48Met rs138856510
c.143C>T i5 p.Thr77Met rs7683365
c.230C>T Alternative splicing rs79492560
c.270+5G>T rs139511876
c.143C>T 4 p.Thr48Met rs7683365
MNS:-3,w5 " c.208G>T p.Val70Leu rs147719799
or S—U+"" GYPBTOSN.06 | 230c>T > [o.Thr77Met Abstract (29) 179492560
c.270+5G>T Alternative splicing rs139511876
137-8C>T i3 rs183176514
MNS:-3,w5 c
S u+V\2/f GYPB*03N.07  |c.143C>T 4 XJ;L‘;?:\\?SS icin Abstract (37) rs7683365
ors- C.270+5G>T i5 plicing rs139511876

Page 6 of 27




(ISBT 002) MNS blood group alleles v5.7 30-SEP-2023

Pred. amino acid

(Reference No.)

Accession

Phenotype Allele name Nucleotide change I |change PMID number rs number Comment
GYPB*03 ¢c.218G>A was
described as, "We identified a
G145A(Gly49Arg) mutation in
the GYPB*03 primer binding-
MNS:—3,-5 GYPB*03N.08 ggi‘ggi g p'gl";‘gg"set Abstract: (26) gggggggo 4 |site and two donors with a
' p-Bly P presumably new GYPB*03
null-allele with a
G218A(Gly73Asp)
substitution (1Ss, 2ss)."
MNS:—4,w5 , , -
ors U+VZ\: GYPB*04N.01 c.270+5G>A i5|Alternative splicing Abstract: (38) rs139511876
) ) GYPB c¢.37+4_8delAGTGA
MNS:—4,-5 GYPB*04N.02 c.37+4 _8delAGTGA |[i1|Alternative splicing PMlD: 35441363 OK631534 rs139511876 was described as U-negative
or s—U— PMID: 2823938 . :
in the articles.
MNS:—4,w5 .
VZ\,/ GYPB*04N.03 c.227G>A 5P GIy7QGIu - Abstract (30) rs112711627
or s=U+ Alternative splicing
GYPB c.17_26del was
MNS:—4,-5 or s—-U{GYPB*04N.04 271_77__26de/TCTTTGT 1 |p.lle6Asnfs*7 Abstract (24) described as s-negative in the
abstract
Z’NSS—S_EU_—“_S GYPB*04N.05 GYPB Exon 4 deletion| |GPB absent Abstract (72)
ﬁ;ﬁﬁo:ingsrlggﬁi?\lp cDNA analysis study
MNS:—4, or s— GYPB*04N.06 - p.Val15Ter Abstract (73) showed 83 base pair insertion
GYPB Exon 4 '
. at the 3'-end of exon 1
deletion
GYPB*04N.07 removed
GYPB*04N.08 removed
MNS:—4 or S-s-U- |GYPB*04N.09 c.248dupA i5|p.Tyr83* PMID: 37021677 |OP783352
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Phenotype Allele name Nucleotide change E|Pred. amino acid (Reference No.) |Accession rs number Comment
| [change PMID number
Table 3. MNS alleles created by gene rearrangement events within the GYP gene family.
Parent allele is GYPA.
GYP(A-B-A) and GYP(A-E-A) hybrid series
GYP*101.01 GPA: L07103 GYP(A1-2-BW3-A4-7)
MNS:15 or St(a+) . GYPA: del exon 3 ' PMID: 8444872 LO7251 . . .
or GYP*Zan p.Asp46_Thr77del L07253 Trypsin-resistant M antigen
Nucleotide change at 232
destabilises normal splicing.
MNS:15 or St(a+) GYP*101.02 GYPA: c.232G>A GPA: PMID: 7690638 n.a St is encoded by a GYPA
’ or GYP*EBH GYPA: del exon 3 p.Asp46_Thr77del Abstract (9) o transcript that lacks exon 3.
Full-length transcript encodes
ERIK (MNS37; see table 1).
) GYP*101.03 GPA: ) GYP(A1-2-EY¥3-A4-7)
MNS:15 or St(a+) or GYP*Mar GYPA del exon 3 0. Aspd6_Thr77del PMID: 10862083 [AF239850 Trypsin-resistant M antigen
GYPA: c.59C>G GPA: p.Ser20Trp
MNS:6,15 GYP*101.04 GYPA: c.60A>G GPA: p.Thr23Ser _
or He+,St(a+) or GYP*Cal GYPA: c.67A>T GPA: p.Asp46_Thr77del |PMID: 8193374 GYP(A1-2-BY3-A4-7)

GYPA: del exon 3
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Pred. amino acid

(Reference No.)

Accession

Phenotype Allele name Nucleotide change I |change PMID number rs number Comment
GYP(A-B) hybrid series
MNS:-3,4,20,34
C GYP*201.01 GYP(A1-232-B233- PMID: 2792104
;)/TISYs:, Hil+, or GYP*Hil 366) GP(A1-77-B78-123) PMID- 2015404 LN880513.1 GYP(A1-3-B4-6)
MNS:3,-4,32
T GYP(A1-232-B233-
33,34 GYP*202.01 GP(A1-77-B78-123) ) a4
or S+s—, TSEN+, [or GYP*JL 366) p.Thr80Met PMID: 2015404 GYP(A1-3-84-6)
MINY+ c.239C>T
MNS:—1.2.-3 GYP(A1-271-B272- GYPA(1-90-B91-123)
Ca-538 GYP*203.01 369) p.Ser20Leu breakpoint in intron 4 not
or MoN+S-s—U=. lor GYP*SAT c.59C>T p-Gly24Glu PMID: 7718894 defined
SAT+ ’ c.71G>A Previously GYP*TK
c.72T>G
GYP(A-B-A) hybrid series
GYP*Vw
GYP*Hut Numbers have not been assigned to these alleles in this series and they are included in table1.
It has been proposed that they are derived from hybrid genes but the crossover points have not been
GYP*Mc determined experimentally.
GYP*Mg
GYP(A1-159-BY¥160- GP(A1-52-B53-58-A59-
175-A176-447) 149)
c.160G>C rs759961576
c.165-167delCAC rs779902540 Also expresses Mur antigen.
Not known if the allele
or Mur+ DANE+ |or GYP*Dane c.172G>C p.52-TYPAHTANEV-61 [PMID: 1421409  |M87285 rs772722765 |encodes ENDA as person
’ c.173A>T rs769622582 homozygous for GYP*301.01
c.177C>A p.lle64Asn rs45480892 has not been found.
c.191T>A rs754816038
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Phenotype Allele name Nucleotide change Pred. amino acid (Reference No.) |Accession rs number Comment
change PMID number
GP(A1-52-B53-58-A59-
GYP(A1-159-BY¥160- 149)
175-A176-447) ;
MNS:10 32 —44 c.160G>C rs759961576 .
or Mur+ ’ DANE+ GYP*301.02 c.165-167delCAC p.52-TYPAHTANEV-61 |oMiD: 18764826 rs779902540 Also expresses Mur antigen;
END A—’ * |or GYP*Dane c.170C>A rs748831665 does not express ENDA.
c.172G>C rs772722765
c.173A>T rs769622582
c.177C>A rs45480892
Gene conversion in exon 3
MNS:26,27 GYP*302.01 goéﬁ(é\llzos*—Azm- ggﬁ(éfgg(%)' PMID: 2590469 45518635 Z%%'aﬁ.?ﬁ tﬁ;/ Z\rrr;i;fr?ctiﬁz
or Hop+,Nob+  |or GYP*Joh 450) A (68'Thr ) ' s nucleotide from GYPBYS3.
c.203G>C p-ATg This is the minimum but the
breakpoint is not defined.
Gene conversion in exon 3
MNS—26.27 29 GYP(A1-202—-BY¥203- GPA(1-67)-B(68-72)- replaces GYPA nucleotides
or Ho'p— I\’lob’+ GYP*302.02 212-A213-450) GPA(73-150) PMID: 2439339 rs45518635 (203-212) with corresponding
ENKT- ’ ’ or GYP*Nob c.203G>C p.Arg68Thr rs45495595 nucleotides from GYPBY3.
c.212A>C p.Tyr71Ser This is the minimum but the
breakpoint is not defined.
Gene conversion in exon 4
GYP(A1-238-B239- GPA(1-79)-B(80-81)- replaces GYPA nucleotides
MNS:20, -34 GYP*303 242—-A243-450) GPA(82-150) Abstract (51) rs775395980 (239-242) with corresponding
or Hil+, MINY- or GYP*KI c.239G>C p.Arg80Thr rs778091564 nucleotides from GYPB.
€.242T>G p.-Val81Gly This is the minimum but the
breakpoint is not defined.
GYP(A-BW-A)
GYP(A1-177-BY¥178- This abstract also reports
232-A233-450) Sta+ GYPA with 3’ of Exon 3
MNS:15 or St(a+) |GYP*304 Exon 3 is an ABW3 GP(A1-45)-(A-78-150)  |Abstract (52) deleted and a GP(E-A) —

hybrid with inactive
splice site

parent gene of Exon 1 not
defined
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Pred. amino acid

(Reference No.)

Accession

Phenotype Allele name Nucleotide change I |change PMID number rs number Comment
Table 4. MNS alleles created by gene rearrangement events within the GYP gene family
Parent allele is GYPB.
GYP(B-A) hybrid series
GYP*401.01 , _
MNS:15 or St(a+) [or ?5:?(81'136'“ 37 GPB(1-46)-A(47-118)  |PMID: 2015404  [M71243.1 Féff/f/[/‘;/ca' product is
GYP*Sch(type A) ’
GYP*401.02 . .
MNS:15 or St(a+) |or (33535(51'136'“ 37 GPB(1-46)-A(47-118)  |PMID: 2015404  [M71244.1 2‘;‘;";"3‘33' product is
GYP*Sch(type B) ’
GYP*401.03 , _
MNS:15 or St(a+) [or ?5:?(81'136'“ 37 GPB(1-46)-A(47-118)  |PMID: 2015404  [AH006935.2 Fé;?,;p;,c;,cal product is
GYP*Sch(type C) ’
GYP*401.04 . .
MNS:15 or St(a+) |or ?5:?(81'136'“ 37 GPB(1-46)-A(47-118)  |PMID: 2015404  |GQ365679.1 Fé;?f,;p,[,c;,cal product is
GYP*Sch(type D) ’
GYP*401.05 . .
MNS:15 or St(a+) for GYP(BI-136-A137- GPB(1-46)-A(47-118)  [PMID: 2015404 |text DNA PMID: 24858913 Reciprocal product is
. 354) GYP.Hil
GYP*Sch(type E)
GYP*401.06 . .
MNS:15 or St(a+) |or SYPBI13G-AIST | |GPB(1-46)-A@47-118)  |PMID: 2015404  [text DNA PMID: 24858913 Reciprocal product is
. 354) GYP.Hil
GYP*Sch(type F)
GYP*401.07

GYP(B1-136-A137-

Reciprocal product is

MNS:15 or St(a+) |or GPB(1-46)-A(47-118)  |PMID: 27072601 |LN880514 .
GYP*Schitype G) |22 GYP.Hil
GYP*401.08 . .

MNS:15 or St(a+) |or (33;5(51'136'“ 37- GPB(1-46)-A(47-118)  |PMID: 27072601 |LN880515 2‘;‘;";";‘:3' product is
GYP*Sch(type H) ’
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Phenotype Allele name Nucleotide change IIE :;2:'9?""0 acid :,thlalf;rence No.) ﬁﬁcme;;lon rs number Comment
GYP*401.09 . .
MNS:15 or St(a+) |or ?5:?(81'136'“ 37- GPB(1-46)-A(47-118)  |PMID: 32394466 |text DNA PMID: 32394466 FG{?,‘;"LC;ICE" product is
GYP*Sch(type I) '
GYP*401.10 . .
MNS:15 or St(a+) |or ?5:?(81'136'“ 37- GPB(1-46)-A(47-118)  |PMID: 32394466 |text DNA PMID: 32394466 FG{?,‘;"LC;ICE" product is
GYP*Sch(type J) '

_ GYP*402
MNS-—3.4.25 or GYP(BI-T7S-ATTG- GPB(1-58)-A(59-118)  [PMID: 3305497 Reciprocal product is GYP. Tk
or S-s+,Dantu+ N 354)

GYP*Dantu
GPB (20-45)-GPYB
(46-70)-GPA (71-149)
MNS-7 —9.10 -20 GYP*403 Exon 3 Amino acid sequence for
06343548 | GPB(46- PMID: 34369596 |LC565490 Exon 3 is similar to
TS GYP*MOT DKHKRDTYPAHTANEV GYP*Kip
SEISVTTVSPPE-68)
GPA(71-EET-73)
GYP(B-A-B) hybrid series
MNS:-3,4,7,10 .
A P(B1-66-A67-76-B77-
20,34,35 GYP*501 GYP(B1-136-By137- ?22() TG6F?BS ?ns 4% 76 Sfé‘f,'ossiiffﬁf rervedtom
R);l’uSr:s;,"i\L/h(aﬂ, o GYPMur ;gg)-Azoo-zzg-Bzao- DKHKRDTYPAHTANEY |PMID: 2016325 |AF090739 GYPB 5 pseudoexon 3 +
MINY+, MUT+ SEISVRTVYPPEEET GYPA 3'exon 3
MNS:3,—4,7,10,
i?’33’34’35 GYP(B1-136-By137- ?2381(-36;;27,0-74?6;87;7- Novel sequence derived from
S+s Mi(a+) GYP*502 208-A209-229-B230- DKQERDTYF')”ASHTANEV PMID: 10827259 |, oo rooc composite exon;

’ ’ or GYP*Hop 366) PMID: 27435823 GYPB 5' pseudoexon 3 +
Mur+,Hop+, .236C>T SEISVTTVYPPEEET; GYPA 3' exon 3
TSEN+MINY+, ' p.Thr79Met
MUT+
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Phenotype Allele name Nucleotide change E|Pred. amino acid (Reference No.) |Accession rs number Comment
| [change PMID number
MNS:-3,4,7,10,20, GP(B1-69-A70-76-B77- Novel sequence derived from
2634.35 GYP*503 SYPBTTS0BWTS7 | 1122) 1GPB® ins 46-76 composite exon;
m?:s;”y.(aﬂ, o GYP*Bun ggg)-Azog-zzg-sto- DKHKRDTYPAHTANEY |PVID: 2016325 [MBO710 GYPB 5' pseudoexon 3 +
MINY+ MUT+, SEISVTTVYPPEEET GYPA 3'exon 3
MNS:-3,4,7 .
ol GP(B1-53-A54-77-B78-
20,34,35 SYP*504 GYP(B1-136-By137- 123() +GPB ins 46.77 2‘::1‘;'01?;“:;;’5 derived from
ar”f_m,\lwaﬂ, o GYPHF ;gg)-A160-232-5233- DRHKRDTYAATPRAHE |PMID: 1737789 [M81079 GYPB 5' pseudoexon 3 +
; ’ VSEISVRTVYPPEEET GYPA 3'exon 3
MUT+
GYP(B1-12-A13-78- GP(B1-4-A5-26-B27-59)
MNS:-3,-4,-5,6 |GYP*505 B79-168) p.Leu20Trp _
or S—s—U-He+ |or GYP*He(GL) |GYP(B1-69-A70-136- | |p.Thr23Ser PMID: 9207475
B137-234) p.Glu24Gly
MNS:-3,4,10,20,3 GP(B1-45-yBA46-73-A74- The amino acid sequence
4,35,48 GYP*506 GYP(B1-136-By137- | 176-B77-122) tGPB’ ins encoded by the hygrid WB-A
or s+ Mur+ MUT+, . 218-A219-229-B230- 46-76 PMID: 26718482 |KF501485 o
. or GYP*KIP Exon 3 of GYP*Kip and
MINY+, Hil+, 366) DKHKRDTYPAHTANEV GYP*MOT is identical
Kipp+ SEISVTTVSPPEEET '
GYP*B(1-W3)-BA(4)-B(5-6).
) GYP(B1-154)-(A155- B4\ Eay GPB amino acid sequence
ml\ﬁ"lﬁim ite | GYP507 174)- ?BF;(QEz; 81) (A52-58) PMID: 36349463 |OP263737 52VHRFTVP58 was
partial (B175-273) replaced by the GPA
sequence 52AHHFSEP58.
_ GYP*508 GYP(B1-136)-A(137- GP(B1-45)-(A46-90)- _ CR/1-D). () RIE.
MNS:-3,—4 or GYPNGU 271)-B(272-369) GPB(91-123) PMID: 26247620 |KP406622 GYP*B(1-2)-A(3-4)-B(5-6)
MNS:-3,—4,5 GYP*509 GYP(B1-135)-(A136- GP(B1-45)-(A46-58)- Abstract (63) GYP*B(1-¥3)-A(4)-B(5-6)

174)-(B175-273)

(B59-91)
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Phenotype Allele name Nucleotide change E|Pred. amino acid (Reference No.) |Accession rs number Comment
| [change PMID number
GYP(B-E-B) hybrid series
GYP*601 R
MNS:-3,—4 i GYP(B1-234) GPB(1-78) PMID: 25740598 |[KP052854 GYP*B(1-¥3)-EW4-B(5-6)
or GYP*Man
GYP*602 R
MNS:-3,—4 or GYP™Dia GYP(B1-234) GPB(1-78) PMID: 25740598 |[KP052856 GYP*B(1-¥3)-EW4-B(5-6)
GYP*B(1)-E(2-¥3-¥4)-B(5-
6)
_ " GYP(B1-37-E38-136- i LC505672 Gene structure maybe similar
MNS:-3,—4 GYP*604 B137-234) GPB(1-12)-GPE(13-45)-GPMID: 32314425 LC505673 to GYP*Ros (GYP*603)

reported by Willemetz et al.
PMID: 25740598

1The insertion interrupts the JENU antigen on GPB

Table 5. MNS alleles with genetic variants encoding a null phenotype

GYP Deletion hybrids

MNS:-1,-2,-3,
45 Del
or ’ GYP*01N GYPA exons 2-7 GPA andGPB absent PMID: 9269716
YPB 1-

MM-N-S—s—U~- G exons 1-5
MNS:—1,-2,-28 Del PMID: 3197721

I GYPA*28N.01 GYPA exons 2-7 GPA absent ) En(Fin)
or M—N- En(a-) GYPB exon 1 PMID: 9269716
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Pred. amino acid

(Reference No.)

Accession

Phenotype Allele name Nucleotide change change PMID number rs number Comment
GYPA Null alleles
MNS:~1,-28 GYPA*01N.02 ¢.295delG GPA absentp.Val99Ter  [PMID: 36102166 |[OL860988
or M—N- En(a-) (Exon 5)
MNS:—1,—2-28 N GYPA: ¢.314dupG En(IND)
or M-N- En(a-) GYPA*01N.03 (Exon 5) GPA absentp.Thr106Asnf{Abstract (69) MG874776 rs1442690784 Reported as ¢.314_315insG
MNS:—1,-2-28 " c.357+1G>T
or M—N- En(a) GYPA*02N.01 (Intron 5) GPA absent Abstract (70) rs1236260993
GYPB Null alleles
MNS:-3,—4,-5 " . .
or S—s—U— GYPB*05N.01 Whole GYPB deletion| |GPB absentDel 110kb PMID: 32884505 [MNO005664
MNS:-3,—4,-5 " : i
or S—s—U— GYPB*05N.02 Whole GYPB deletion| |GPB absentDel 103kb  |PMID: 32884505 |MN005663
MNS3 475 lovPBi05N.03  |Del GYPB Exon2:6 | |GPBabsentDel 19kb  [PMID: 32884505 |MNOOS662

) Del PMID: 2823938
<'\)/|rNSS—s_i3U_—4_5 GYPB*05N.04 GYPB exons 2-5 GPB absent PMID: 9269716

GYPE exon 1 PMID: 2024643
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