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1. What is Splicing?
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Image credit: Spliceosome Structure and Function by Max Planck Institute for Biophysical Chemistry, Department of Cellular Biochemistry(7)



2. The Spliceosome

The splicing machinery, known as the spliceosome, identifies splicing signals and initiates the “cut and
paste” splicing reactions

The spliceosome consists of :

5 small nuclear ribonucleoproteins (snRNPs) and more than 100 proteins
Conserved short sequences (ag/gt) at the 3’ and 5’ sites called splice sites
Polypyrimidine (Poly-Y) tract of variable length upstream of the 3’site

Branch site A made of 18-40 nucleotides upstream of the Poly-Y tract

Pon -y tract
Intron Exon Intron

Branch site A spllce site 5 spllce site
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2.1 Additional Components of The Spliceosome

Intron Exon Intron

[ynuray//yyyyyyynagIG ESE l ESS AG | gtragt NS - ISE l ISS .

» Additional Exonic/Intronic Splicing Enhancers (ESE, ISE) and Exonic/Intronic Splicing Silencers
(ESS, ISS) may be present within the spliceosome. These elements allow the correct splice sites
to be distinguished from the many cryptic splice sites that have identical signal sequences.

* The enhancers are generally considered to be binding sites for serine arginine (SR) proteins,
which often function to activate splicing.
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2.2 Protein Binding

a Intron
SR proteins
)/ Regulatory
t\' complex
ynyurny//YYY}’YYYan‘ Q m
Branch site 3’-splice site ESE ESS 5'-splice sneLr ISE ISE ISS

* Protein—protein interactions in the spliceosome that modulate the recognition of the splice sites are the probable
cause of splicing inhibition or activation.

* The U1 snRNP binds to the 5’ splice site while the U2 snRNP binds the branch site through RNA-RNA interactions.
* Trans-acting splicing factors can interact with enhancers and silencers.
* Trans-acting splicing factors fall into 2 groups:
1) The serine arginine (SR) family of proteins (SR protein binding at ESE facilitates exon recognition)
2) Inhibitory heterogeneous nuclear ribonucleoprotein particles (hnRNPs)
* The U2AF65 protein binds to the Poly-Y tract during spliceosome assembly.
6
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2.3 Genomic Variants

3’ ssGVs eGVs 5’ ssGVs 3’ IGVs

[ynuray//yyyyyyynagIG ESE l ESS AG | gtragt N - ISE l ISS

* Splice site Genomic Variants (ssGVs), exonic Genomic Variants (eGVs) and Intronic
Genomic Variants (IGVs) such as single nucleotide substitutions, small insertions or

deletions may result in alternative splicing, loss of expression or changes in the level of
protein expression.
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3. What is alternative splicing?

e Alternative splicing is the process by which the production of different mature mRNA molecules
occurs from the same initial transcript.
* Alternative splicing can occur as a result of a splice site mutation (genomic variant).

DNA
RNA
I Alternative Splicing |
1 2 3 4 5 1 2 4 5 1 2 3 5
MRNA sttty == “ainiuinininleinilsipiuliulelel - e
Translation Translation Translation

i, y A

Protei A Protein B Protei (o7
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Image credit: "DNA, alternative splicing," by the National Human Genome Research Institute (public domain)



https://commons.wikimedia.org/wiki/File:DNA_alternative_splicing.gif

4. Why add splice sites to the core layer analysis in Assign?

* Non-expressed (null) HLA alleles are relevant in transplant medicine, as they may lead to missing antigen in
donor or recipient, resulting in disease.

Donor Recipient

Null allele ‘ Expressed allele
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4.1. Adding the splice sites to the core layer in Assign
flags novel polymorphisms that may impact splicing.

e Ar r Ices
—
- HER [ IDRB1*12:10 1
||| DRBI*12:64 | i \ Without the splice site added to
. HER DRB1+12:01:03 | 1 0
[ J PRB1*12:01:04 1 0 H 1 1
D | | | B B G B N R RS RS SHERREERE (DRB1%12:01:05 | 1 0 the core Iayerl thIS novel Intronlc
| MI¢A| | | DRB1*12:01:06 | 1 0 P
NIgs | || Ty M €N 1390 + Avply B IDRB1%12:01:07 | 1 0 ] SNP IS |gn0red-
DRR:| || [ NEal & = DRE1*12:01:08 | 1 0 | L
DR 1 | DRB1*12:01:09 | 1 0
1! _ —-—___" RB1+12:02:01 1 0
031.;{:- RB1+12:02:01 1 0
Q%a_ T B RATATCTTTTARGTGTATAT + TOCTCTTTTT ~1fDRB1*12:02:01 1 0
DOs 1 1%12:02:01 1 0
 DPAL | || RB1*12:02:01 2| 0
DPB i | RR1%12:07:01 1 g |

Acceptor site

e - - -

G| | [ CCATAAATTTTAAGTGTATAT+TCCTCTTITTCRC CACTCTGGACTTCAGCCAAGAGGTAATACT 1
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51 I rrrer FITPP PRI TE PR PRI core layer, this novel intronic SNP
MICA 2008012550 | . .
M| | +-u; 5/ mm + oo . RBI* 2] I, is flagged as a mismatch to the
— - | + [allclle . T - RB1* 1 0 |
uhB 4 w - S g T i 0
——r?m' i AT ot e Mo L TL, : d user.
DRR1G04 | 1946 RB1°12:01:01 1 0
=" b * S e
~ _w W Alignment of a novel DRB1*12:01:01 allele in Assign. | o |
P81 | _ __11 0




5. IMGT/HLA characterized splicing variants

* The IMGT/HLA database lists many characterized alleles that have genomic variants in the splice sites resulting in
alternative splicing of the mRNA transcript, or complete loss of gene expression.

* A complete list of unexpressed and alternatively expressed alleles characterised in IMGT can be found at:
http://hla.alleles.org/alleles/nulls.html

Locus Unexpressed (N)* Alternatively expressed
(Q, LS A)*

HLA-A 5

HLA-B 2

HLA-C 4 16
HLA-DRB4 3

HLA-DQA1
HLA-DQB1
HLA-DPB1
HLA-DPA1
HLA-G
MICA

*Counts obtained from IMGT/HLA database version 3.45.1

BN R RN R




6. Examples of unexpressed and alternatively
expressed HLA alleles

DNA
Exon 1 Exon 2 Exon 3 Exon 4 Exon 5
RNA
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Image credit: "DNA, alternative splicing," by the National Human Genome Research Institute (public domain



https://commons.wikimedia.org/wiki/File:DNA_alternative_splicing.gif

6.1. DRB4*01:03:01N: Example of a null allele

DRB4*01:03:01:02N + DRB4*01:03:01:13N alleles have this genomic variant.

Acceptor site

IMGT/DRB4 3.45.1.0 2021... .. 108Bl. .. —Tvw Rl et 10921..... 10931..... HClelL121SAL14 DRB4 - Total Read Depth: 10948 - Noise: 0.009375

Base 10897 33‘3RTCGTTCGTGTCCCCF‘.CGCGTTTCTTGG GCTAAGTGTGAGTGTCATTTCCTCAR |Start: 520, &

Intron 1 9564 CAZ21 Stop: 16621, :
N P | O, Allele Differences
& GATCGTTCGTGTCCCCAC‘ {FCGTTTCTTGGAGCEGGCTAHGTGTGAGTGTCRTTTCCTCAH
H DRBA*01:03:20 0 1

HC161L121SAL14| DRB4*01:124 0 I
i DRBA*01:134 0 1 .
¢ %7 11553 DRBA*01:01:02 1 0 The point
B RB4*01:03:01 1 0 .
NIGA DREA*01:03:01 1 0 mutation in the
MICB o 11 [ 1 | R S s e | 11 [ 11 1 I [ e 1 11 RBQ*OJ-:OS:OJ- 1 u eXOn 2 3’ Splice
HClelL1l21SAL14Y¥ '4 HC161L12154L14 DRB4*01:03:01 1 0 . i .

DRES E-EEEE o re— . m PRBA*01:03:01 1 0 site likely results in
BRE1GO: RB4*01:03:01 1 0 )
DRELGO ¥ Bl (c][s][7]la ¥ [=] PRBA+01:03:01 1 0 loss of expression.
HoA1 Full Gene ~ Master RB4*01:03:01 1 0
HoB1 m DREA*01:03:01 1 0
DEAL VRB4A*01:03:01 1 0
HPB1 DREA*01:03:01 1 0

Protein sequence alignment of DRB4*01:03:01N Geneiou

Prime®

2022.0.1 highlighting the r

esult of

the splice site mutation

1 20 40 &0
| \ \
Consensus [ 0] IlIilm §Em i IilNEE'E §Um

1%.:. 1‘}._.
I I mEn i

2.7.:. 2%._.
mn I = IE 1

2‘}.:.
H N mEEnnEe

Ce 1. DRB4*01:03:01:01 2... BN EoEsl § 0 D L BERRER R B
Ce 2. DRB4*01:03:01:02N .. BN meEsl i ms n
C+ 3. DRB4*01:03:01:13N .. H 5N ==l i 00T B n
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6.2. DQB1 and alternative splicing

* Asingle base substitution from G>A in the exon 5 3’ splice site is present in the majority of characterized DQB1 alleles.

e This substitution results in the elimination of exon 5 and a protein sequence that is shorter than other class Il beta
chains by 8 amino acids.

« DQB1*05:03 and DQB1*06:01 are among the alleles that do not have this substitution as shown in the genomic and
protein sequence alignments below.

Genomic sequence alignment of DQB1 alleles in Geneious Prime® 2022.0.1

6,820 6830 6840 6850 6860 J

Consensus  EATAAETTEETTTT TAA ACCTEAA CCTOCACEA EA TAATATTTEA
Exon 5

Ce 1. DQB1*05:03:01:01 ...  CISTAETRTSENN i - A C - S - - - S - A - C A -
Ce 2, DQB1*06:01:01:01 .., GRS I - - C s - - - A - - IS A -
C« 3, DOB1*05:01:01:01 ... GRS I - M - ] - - - [ - - A -
L+ 4, DQB1*02:01:01:01 ... GRS 0 - AE - A - - - A -l - AT -
Ce 5 DOB1%03:01:01:01 ... CiEATMASETEEN N - I - AR - - NS - A - C ST -
Ce 6. DQB1*04:01:01:01 ... GRS - - SR - - - N AEEA -l - I C AT - |

Protein sequence alignment of DQB1 alleles in Geneious Prime® 2022.0.1

| 2 B &0 % 100 120 140 160 180 20 20 20 %0 %
Consensus | IlNER N INEEmIEW IIEE IIEI NN I B il /'Sl B "EEEN B 0D I I 'm1 Il 'l E'D I ' I N IE I I EEFEEE P —m

Ce 1.DQB1*05:03:01:01 ... Tl BN I NN FEE HIEM EEEE N T PO DT D O T B D NN RO N EE T D DN NN OO DO .
Ce 2. DOQB1*06:01:01:01 ... Hoowmn RS I BN DECE B NS0 W PR O R O RN N T BN N T NN T BT D R R W N O N R .
L« 3, DQB1*05:01:01:01 ... "EII T IEE FELD BIIM HEDE B ST PEE O B DT D W T D DD BN B I T T S DEE B E OO D ————
b« 4, DQB1*02:01:01:01 .., Dokl BN I BN DN B I N T D D O SO O ECE § O N N T O T T D DN S RN O N S
G+ 5. DOQB1*03:01:01:01 ... nomm BN I B DY E IS EEEE O POl B DO O O EOE § O N N T I B T . -III 1 I N IN NN ppEms §——
Ce 5 DOQB1*04:01:01:01 ... 1mp) BN | EDE DEUE B DN 0OE O EDOE 00 0 O N N B B DR D I ) T I D i1 0N s e o ———
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6.3. Impacts of DQB1 non-expressed exon 5 in Assign

As the nucleotide substitution G>A is present in most alleles, SNPs in exon 5 won’t impact expression in many cases.
SNPs in the exon 5 5’ splice site wont impact expression

DQB1*03:02:01:08 differs from the other DQB1*03:02:01 alleles by a single SNP in exon 5. Due to how Assign
filters and sorts alleles, this leads to peculiar looking (but correct) results!

ARBACCTCAAGGGCCTCCACCAGCA Start: 49, 5' UTE 4
Stop: 9353, 3' UTH
5 TCAAGGGCCTCCACCAGCAGG |Allele
R PO DQB1*03:02:
M, QB1*03:02:
fBls o o5 008008 R DOBl1*03:02: =
| DQB1*03:02:01:
A PO QB1*03:02:
e s s s s e s s QB1*03:02: .
lnqm:nafnzf 31-03 02:01 L
G980 ea9l...... ool ACO4BLOZED0S THWA 23 DQB1*05:03:01:03 differs from the other DQB1*05:03:01 alleles by a
[AEGACCTCAAGGGCCTCCACCAGCAGGTRAT|Start: 49, 5' UTR . . , . . . . .
%Smp: 9353, 37 UT single SNP in the exon 5 3’ splice site. This results in a core layer mismatch
[AAGACCTCAAGGGCCT AATAllele in Assign for this allele.
< T 1 P |DQB1*05:03:01:
N - DOB1*05:03:
................................ OB1*05:03:
B DQB1*05:03: DQB1*05:03:01 B1*05:03:01 1 0
N - P R B1*05:03: i _
Y ) OB1*05:03: é
W B1*05:03:01: C D ®
e = o Larclx




6.4. G*01:01:01:14Q: alternatively expressed allele due to
splice site mutation

Alignment of G*01:0101:14Q in Assign highlighting the splice site mutation
I I

5" UTR |E |Im: Exon 2 [Im:rcm [Exon 3 [Intmn 3 [Exnn 4 ]Int |Ex [Intmn 5 3" UTR
IMGT/G 3.45.1.0 2021-07-12 021...... 2031...... 2041 .E|2051 ...... 206l...... 2071...... JHC137L101HC137L101A05R970900614 G - Total Read Depth: 7270 - Noise: 0.007109
Base 2046 GGCGGGTCTCAACCYCTCCTCGCCCCAQECTCCCACTCCATGAGGTATTTCAGCGCCGCSG [Start: 1, 5' UTR 1
Intron 1 128 ChA2l1 Stop: 6503, 3' UTR 2120
P P (R 0 Allele 1 Allele 2 CORE EXONS N-C PHASELl | PHASEZ | Differences
m131uu1nc1311.1do!:. ......... N Y | 12 - -
= GGGTCTCMCC‘ICTCC'I‘CGCCCWCTCCCACTCCATGAGGTATTTCAGCGCCGCCG =01z01 :01:02 0 0 1 0 0
RRRRANNRNRRRRRARRRRRARAL 'O JRRARARRRRRRRRRRRRRRRRRRRRRRANE 01301 01:02 0 0 1 0 0
c G :01:01 :01:02 0 o | 1 0 0
T :01:01 24 0 1 0 0 0
. :01:01 126 0 1 | o 0 0
1 :01:01 :01:22 0 1 1 0] 2
:01:01 :01:22 0 1| 2 0 3
HC127L10THC137L101ADSRITOG00614 :01:01 :01:22 0 1 4 0 4
EE@ 2046 V' Apply - :01:01 :01:22 0 1] 4 0 4
:01:01 :01:02 1 0 0 — o
¥ Bl rR-2+c - [7] :01:01 :01:02 1 0o [k = ==
Full Gene ~ | | Master = :01:01 :01:02 1 0 1 -- -
:01:01 :01:02 1 0 | 1 -- -—
:01:01 G*01:01:07 1 0 0 - -
F :01:01 G*01:01:13 1 0o [ © = =
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6.5. B¥44:02:01:02S5%: allele with alternative splicing due to
splice site mutation.

 B*44:02:01:02S is a soluble form of B44 without any detectable cell-surface expression

* Identified in a volunteer bone marrow donor when it typed as blank by microlymphocytotoxicity

* Absence of B44 protein on the cell surface confirmed by Fluorescence-activated cell sorter analysis

* A>G point mutation in the exon 5 3’ splice site that results in the deletion of exon 5 that encodes the
transmembrane domain of the HLA antigen.

Protein sequence alignment of B*44:02:01:01 and B*44:02:01:02S alleles in Geneious Prime® 2022.0.1

1 J:III rlICI -5:3 E-Fl 1'?3' 12ID 1c|l.Cl 1:?3 L?.Cl 2".?:' ZEIO Jcll-l:l 2::\0 2,?-0 EI'I.I':I EEICI Ecll.Cl 36;2
Consensus I EEENIEan 1 IfIEmENLn 1 EEIInm mn IMEIINEEIN FIIrm I'NMI'I'lI'm NNl NIEY NEIEE] B EIINEEEE = I I N DT I'mmn

Ce 1, B*44:02:01:01 ... IRIT EENEELE SDEIS S e,

|
Ce 2, B*44;02:01:025... 1R | EEEEEN N SEEE 0 P ] I | 1 U N VIR EEIEED N Ei A m N Emi N
5" UTR [Ex |Intro |Exon 2 Intron 2 J' ]Exon 3 Intron 3 Exon 4 ]Int ]Exan |Intrcm 5
IMGT/B 3.45.1.0 2021-07-12 . ...27¢61...... 27701 ..... 2781....=&j091 ... ...2801......2811...... 2821B 44 02 01 025.fasta B - Total Read Depth: 5260 - Noise
Base 2790 CAGGGTCRGGGCCCCTCRTCTTCCCYTCCTTTCOLAGRGCCRTCTTCCCARTCCACCRTCCCCATCGTGE Start: 548, 5' UTR 548
Intron 4 103 carR21 Stop: 3733, 3' UTR 201

B 44 02 01 028[48at B .. ... ... ......iiiiiiiiiaaiiaans Il . Allele 1 Bllele 2 CORE EXONS | N-C
GGGTCAGGGCCCCTCATCTTCCCTTCCTT TCOCGGRGCCGTCTTCCCAGTCCACCGTCCCCATCGTG
B*44:02:01:01

B*44:02:01:01 |B*44:02:01:028

|B*44:02:01:01 B*44:02:01:03

B*44:02:01:01 |B*44:02:01:04

B*44:02:01:01 |B*44:02:01:05

B*44:02:01:01 *44:02:01:06

*44:02:01:01 |B*44:02:01:07

B_44 02 01_025fasta *44:02:01:01 |B*44:02:01:08

D Rk —)c b S S—
2 e S 2= - 224 Alignment of B*44:02:01:02S in Assign
Full Gene ~ | Master i *44:02

n |B*44 102

[ B il e e el el B
=Y ] ) ] ] ) ) Y e | =
(=1 B I I =1 =

highlighting the splice site mutation




7. Bibliography

1. The role of gene polymorphism in HLA class | splicing C. E. M. Voorter, K. E. H. Gerritsen, M. Groeneweg, L. Wieten & M. G. J. Tilanus

2. Fuerst, D, Tsamadou, C, Gowdavally, S, Schrezenmeier, H, Mytilineos, J. HLA-DRB4*01:14 is a null allele and renamed HLA-
DRB4*01:14N. HLA. 2020; 95: 73— 75. https://doi.org/10.1111/tan.13701

3. Elsner, H.-A. and Blasczyk, R. (2004), Immunogenetics of HLA null alleles: implications for blood stem cell transplantation. Tissue Antigens, 64: 687-
695. https://doi.org/10.1111/j.1399-0039.2004.00322.x

4. Dubois, V., Tiercy, J., Labonne, M., Dormoy, A. and Gebuhrer, L. (2004), A new HLA-B44 allele (B*44020102S) with a splicing mutation leading to a complete
deletion of exon 5. Tissue Antigens, 63: 173-180. https://doi.org/10.1111/j.1399-0039.2004.00134.x

5. Senju, S., Kimura, A., Yasunami, M. et al. Allele-specific expression of the cytoplasmic exon of HLA-DQB1 gene. Immunogenetics 36, 319-325 (1992).
https://doi.org/10.1007/BF00215661

6. Pagani, F., Baralle, F. Genomic variants in exons and introns: identifying the splicing spoilers. Nat Rev Genet 5, 389-396 (2004).
https://doi.org/10.1038/nrg1327

7. Will, C. L., & Lihrmann, R. (2011). Spliceosome structure and function. Cold Spring Harbor perspectives in biology, 3(7), a003707.
https://doi.org/10.1101/cshperspect.a003707

8. Immunogenetics 31: 112-117, 1990 Brief communications | muno- gene 'cs © Springer-Verlag 1990 An aberrant DRB4 null gene transcript is found that
could encode a novel HLA-DR/ chain Vivien R. Sutton* and Robert W. Knowles Cell Surface Immunochemistry Laboratory, Sloan-Kettering Institute for Cancer
Research, New York, NY 10021, USA Received September 28, 1989; revised version received November 2, 1989

18 @ CareDx



https://doi.org/10.1111/tan.13701
https://doi.org/10.1111/j.1399-0039.2004.00322.x
https://doi.org/10.1111/j.1399-0039.2004.00134.x
https://doi.org/10.1038/nrg1327
https://doi.org/10.1101/cshperspect.a003707

Appendix

,
&

é CareDx



A.l. Unexpressed Alleles with Splice site mutations
characterized in IMGT (3.45.1)

Allele
A*01:11N

A*03:01:01:02N

A*23:19N

A*26:01:01:03N

A*29:01:01:02N

A*31:01:02:03N

B*07:44N

B*15:01:01:02N

Mutation Location

Point

point

point

point

point

deletion

point

deletion

Exon 3, 968G>T

inintron 4 g1846G>A

Exon 3, 619G>A

Intron 4, g1846G>A,

Intron 4, g1846G>T

Intron 1, g176-
185delGCGGATCTCA

Exon 4, 852T>G

Intron 1, g175-
184delCGGGTCTCAG

Consequence

results in an alternative splice site at the end of exon 3 which prevents
translation into a correct and stable class | molecule expressed on the cell
surface

causes incorrect splicing and premature stop codon.

The mutation occurs at exon boundary, potentially affecting the splice site.
This allele shown to be non-expressed.

causes incorrect splicing and premature stop codon.

causes incorrect splicing and premature stop codon.

affects splice site for intron 1.

causes an alternative splice site at the end of exon 4 which causes translation

of intron 4 sequence and an abnormal truncated peptide

affects splice site for exon 2.
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A.2. Unexpressed Alleles with Splice site mutations
characterized in IMGT (3.45.1)

Allele
C*03:03:01:50N

C*03:03:01:52N

C*03:23N

C*07:02:01:17N

C*15:02:01:08N

DPB1*04:01:01:24N

DRB4*01:03:01:02N

DRB4*01:03:01:13N

DRB4*01:14N

Mutation Location

Point

Point

Point

Point

Point

Point

Point

Point

Point

Intron 2, 718A>G
Intron 1, 203G>A
Exon 3, 406G>A
Intron 3, g710T>A
Intron 2, g431A>T
Intron 2, g5163G>T
Intron 1, g9656G>A
Intron 1, g9656G>A

Intron 1, g9656G>A

Consequence

causes a mutation in the splice site preceding exon 3

affects the splice site for intron 2

Affects the splice site for intron 2, which causes a frameshift and
premature stop codon

Causes incorrect splicing and premature stop codon

causes an incorrect splicing leading to the deletion of part of exon 3
Affects splicing site for exon 2

results in Incorrect splicing and lack of protein sequence

Causes a mutation in the splice site prior to exon 2, which may affect

expression
causes incorrect splicing which results in lack of protein sequence
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A.3. Alternatively expressed Alleles with Splice site
mutations characterized in IMGT (3.45.1)

Allele
A*01:01:38L

A*01:301Q

A*02:01:01:134Q
A*02:01:14Q

A*24:02:01:02L

A*24:02:01:17Q
A*24:02:03Q
A*24:447Q

A*24:450Q

A*31:01:02:30Q

A*33:03:03Q

Mutation Location

Point

Point

Point

Point

Point

Point

Point

Point

Point

Point

Point

Exon 4, 703-705GCG>GCA

Intron 2, g708G>A

Intron 2, g475T>C
Exon 4, 703-705GCG>GCA

Intron 2, g708G>A,

Intron 7, g2897A>C
Exon 4, 703-705GCG>GCA
Intron 2, g475T>C

Intron 2, g708G>A

Intron 7, g2730G>T

Exon 4, 703-705GCG>GCA

22

Consequence
causes an aberrant dominant splice site which results in low expression

causes a mutation in the splice site prior to exon 3
Causes a mutation in the splice site proceeding exon 2, which may affect
expression.

Causes an aberrant dominant splice site, which may affect expression

Causes a mutation in the splice site prior to exon 3
causes a mutation in the splice site prior to exon 8, which may affect
expression

Causes an aberrant dominant splice site, which may affect expression
Causes a mutation in the splice site proceeding exon 2

Causes a mutation in the splice site prior to exon 3
Causes a mutation in the splice site proceeding exon 7, which may
affect expression

Causes an aberrant dominant splice site, which may affect expression
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A.4. Alternatively expressed Alleles with Splice site
mutations characterized in IMGT (3.45.1)

Allele
B*15:01:01:39Q

B*18:01:01:12Q

B*18:01:01:42Q

B*27:05:02:04Q

B*38:01:01:03Q

B*44:02:01:02S

B*44:02:01:13Q

B*56:01:01:05S

Mutation
Point

Point

Point

Point

Deletion

Point

Point

Point

Location
Intron 1, g201G>C

Intron 2, g716G>C

Intron 2, g715A>G,

Intron 2, g716G>A

Intron 2, g472delG

Intron 4, g1934A>G

Intron 3, g994T>C

Intron 4, g1935A>G

Consequence
causes a mutation in the splice site preceding exon 2, which may affect
expression

causes a mutation in the splice site prior to exon 3, which may affect
expression

causes a mutation in the splice site prior to exon 3, which may affect
expression.

affects splice site for exon 3, which may affect expression

affects splice site for exon 2, which may affect expression

causes an incorrect splicing leading to the deletion of exon 5

causes a mutation in the splice site proceeding exon 3, which may affect

expression.

causes an incorrect splicing leading to the deletion of exon 5
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A.5. Alternatively expressed Alleles with Splice site
mutations characterized in IMGT (3.45.1)

Allele Mutation Location Consequence

C*02:02:02:34Q Point Intron 3, g996G>T  causes a mutation in the splice site after exon 3

C*03:04:01:35Q Point Intron 3, g996G>A  causes a mutation in the splice site after exon 3

C*04:01:01:47Q Point Intron 4, g1860T>G causes a mutation in the splice site after exon 4

C*04:01:01:84Q Point Intron 5, g2538G>C causes a mutation in the splice site prior to exon 6, which may affect
expression

C*05:01:01:53Q Point Intron 1, g2203G>A  causes a mutation in the splice site prior to exon 2, which may affect
expression

C*07:01:01:100Q  Point Intron 2, 718A>G causes a mutation in the splice site preceding exon 3, which may affect
expression

C*07:01:01:14Q Point Intron 1, g203C>G  affecting the splice site for exon 2, which may affect expression

C*07:02:01:124Q  Point Intron 6, g2679G>A  causes a mutation in the splice sites at the end of intron 6, which may

affect expression
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A.6. Alternatively expressed Alleles with Splice site
mutations characterized in IMGT (3.45.1)

Allele
C*07:02:01:125Q

C*07:02:01:74Q

C*07:04:01:15Q

C*07:04:01:16Q

C*07:06:01:05Q

C*15:02:01:30Q

C*15:02:01:35Q

C*17:01:01:16Q

Mutation Location

Point

Point

Point

Point

Point

Point

Point

Point

Intron 3, 1002T7>C

Intron 2, g2727G>A

Intron 2, 718A>G

Intron 1, 203G>C

Intron 5, g2537G>A

Intron 1, g75T>C

Intron 2, 474G>C

Intron 2, 718A>G

Consequence
causes a mutation in splice site proceeding exon 2, which may affect
expression.

causes a mutation in the splice site after to exon 7

causes a mutation in the splice site preceding exon 3, which may affect
expression

causes a mutation in the splice site prior to exon 2

causes a mutation in the splice site prior to exon 6

causes a mutation in the splice site proceeding exon 1, which may affect
expression

causes mutation in splice site proceeding exon 2, which may affect expression

causes a mutation in the splice site preceding exon 3, which may affect
expression
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A.7. Alternatively expressed Alleles with Splice site
mutations characterized in IMGT (3.45.1)

Allele Mutation Location Consequence

causes a mutation in the splice site preceding exon 2, which may
G*01:01:01:14Q  Point in Intron 1, g201A>G  affect expression

causes a mutation in the splice site preceding exon 5, which may
G*01:04:01:04Q  Point Intron 4, g1969A>G affect expression

MICA*002:01:13Q Point Intron 4, g8696 causes a mutation in the splice site, which may affect splicing
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