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Original article
Major histocompatibility complex class I-related chain A allele

mismatching in organ rejection after renal transplant

Jidpinan Suntornnipat', Chanvit Leelayuwat™’, Chitranon Chan-on’, Amornrat V Romphruk”® and Piyapong Simtong™
'Biomedical Sciences Program, Faculty of Graduate School; “Centre for Research and Development of Medical Diagnostic Laboratories, Faculty
of Associated Medical Sciences; *Department of Clinical Immunology and Transfusion Sciences, Faculty of Associated Medical Sciences;

“Internal Medicine Department, Faculty of Medicine; °Blood Transfusion Center, Faculty of Medicine, Khon Kaen University

Abstract:

Introduction: In organ transplantation, the human leukocyte antigen system is considered to be essential for
matching to prevent graft rejection. However, other antigens such as the major histocompatibility complex (MHC)
class I-related chain A (MICA) antigens can also lead to graft rejection. Objective: This study aimed to investigate
the frequency of MICA mismatched in kidney transplant patients with antibody mediated rejection (KT-AMR).
Materials and methods: MICA alleles typing of 93 pairs of recipients with AMR and the corresponding donors
were performed by polymerase chain reaction with sequence-specific primer (PCR-SSP). Results: Of the 93 pairs,
68 (73%) pairs were MICA mismatched and the most allele frequency of MICA mismatched was MICA*008/027
(26.47%). There was no statistically significant of MICA allele frequency between patient and donor (p-value
> 0.05). The most common of MICA alleles in our study was MICA*008/027, 010, 002/020. Conclusion: This is the
first study that reported the frequencies of MICA mismatched among Thais KT-AMR. Our data provide evidence
that MICA mismatched in KT-AMR is high and should be remarkable that may lead to AMR in the future.
Keywords : @ Graft rejection ® Antibody mediated rejection @ Kidney transplant
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Table 1 Allele frequencies of MICA in KT-AMR patients and donors

Patients (n = 186)

Donors (n = 186)

MICA alleles p-value
n % n %

002/020 34 18.28 34 18.28 1.000
004 4 2.15 8 4.30 0.248
008/027 48 25.81 49 26.34 0.919
009 10 5.38 10 5.38 1.000
010 40 2151 35 18.82 0.564
012 6 3.23 6 3.23 1.000
017 1 0.54 1 0.54 1.000
018 10 5.38 10 5.38 1.000
019 20 10.75 20 10.75 1.000
062 13 6.99 13 6.99 1.000
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Table 2 The frequencies of mismatched MICA alleles in 68 kidney transplant patients with antibody mediated

rejection

MICA alleles

Mismatched MICA allele (N)

% Mismatched MICA allele frequency

002/020
004
008/027
009
010
012
017
018
019
052

156

22.06
8.82
26.47
8.82
7.35
4.41
1.47
10.29
17.65
7.35

Table 3 Characteristics of recipients in kidney transplant patients with antibody mediated rejection (n = 93)

Characteristics

MICA match (n = 25) MICA mismatch (n = 68)

Sex
Female
Male

Recipient age (years)

Time of rejection after transplantation
0-6 months

> 6 months

12 23
13 45
4152 + 11.49 39.17 £ 13.26

20 (21.50%)
5 (5.38%)

44 (47.31%)
24 (25.81%)

v (% v dld A a Aa
mﬂmaajaaﬂwmmaﬂ [};JI‘]_J’J EW]NﬂYJZ‘]_J{,]LﬁﬁVLWﬁ%@LLEM@]-
14 919 68 11 (Table

[
A % |

ENQRENY

]

uaf laarfihevivaie 93 18

'
a

3) wuh T 25 ¢ (3oeae 27) Al MICA matched 3w

©

fiheuasiine udmowiiduihadumens 13 se
waneEs 12 710 Sloneadt 41.52 + 1149 F dow 8n 68
o (Goray 73) il MICA mismatched ssvartheuags
e GL%mja\lﬁg\Tﬂ’JHLﬂ%LWﬂﬂmH 45 T8 WASINEAEIN 23 T
fioneundt 39.17 + 1326 T wamadinumu maUfslef
Aosainlifanadanisiume (p = 0.209) uazY (p =
0.775) mafammzfissetnsmaaniignanelalugiae
93 718 U uT39 0-6 1hans 1unas MICA mismatched
an 44 8 (30e8E 47.31) NN MICA matched W
the 20 e (oeay 21.50) dmlugisszaznasnnnd 6
waunuiunga MICA mismatched S 24 118 (30

a¢ 25.81) NqN MICA matched WU 5 918 (S0e/a¢ 5.38)

a (3
97190

!
[ [ A

AEUBULWDINTAINAOIN

o

miﬂgﬂmﬂmﬁmﬁ@ﬂmmﬁﬁw
whriulalldvmauaufian HLA (HLA mismatched) sewisn]
iunsuaitng wenwilonnszuy HLA Smuhuaudiued
giaLaudan MICA Lﬂwﬁﬂuﬂaé’aﬁwﬁtﬁa’awa@iamﬂﬁ@
graft rejection LLazé“mwmia;aﬁa@maﬂmﬁ”lm’%’umiﬂgﬂma
Toenamnzaeufslunatifiomalinuueuduodsouauian
HLA®®  siofiemauansnaasiouiian MICA e
iadaresfihoussfusnamumanseduliihaa

'
AA (2

neufiveffinssriuuaufiauresiisanle (DSA-MICA)

v v
) v A

Tumsfinmasen euzidedsldnsa MICA typing
GL%@J";mjgmhmimﬁﬁmazﬂ@aﬂmmnLLau@ua61' wazKLsNA
J1m 93 ¢ law3s PCR-SSP ierlsediulomeamaifio MICA
mismatched ANNANIFNEN MICA typing ?’?ﬂu@”ﬂammz

HLAMANUT & 68 ¢ (Seag 73) Anaillu MICA mismatched

a a € a a ! v A (Y
'J']’iﬁ']‘iIﬁ‘Iﬂ@l')"(lEﬂLLazL’Jﬂiﬁ'lﬁ@ﬁll‘iﬂ'l’iIaﬂﬂ ﬁﬁ 30 %‘l_lllﬁ 3 NINYON-NUENL 2563



260

laemuemsfizasmsifia MICA mismatched gefign fo
MICA*008/027 (Fouiay 26.47) dslnaifesriumsinmand
Cox, et al”® firnunlusfihedgnenela S1wm 227 110 waw
wulamsmsifia MICA mismatched gofis $oea2 67 1idik
Wasanmsd linkage disequilibrium 5¢%319 MICA-HLA
class I fauwmnptheuagsl5nafl HLA class- mismatched
K ) i A . \/L YY 9199
Aahagdanasiansil MICA mismatched oo™
Wodensilunguefihefing MICA mismatched i
1 ifthe 44 118 (Soeny 47.31) e graft rejection Tutag
M 0-6 Weumasmstgnanele sanedasiumsAnEwes
Gautier, et al® fidnm ugfihefifia acute rejection WU
Soaz 70 9895ihemy MICA mismatched lnsaeas 40 799
wihelusunuinunsiia MICA mismatched vidsossaia
NnWaMsANsLERgifiufeaTasm A MICA mismatched
adanudNUsTIUMSIAA acute rejection Hatifiasan
uaufian MICA uaasaanaguuiizes endothelial cells 39
[ :ﬁl 4 A Y o ! v
oafuluanathmneinssdussuugfiauriuzasnemely
a ' a 9 dIVL 2 o4
Nanseauausssalaudianilantaaneaseiingilasy
XA R A v A o
upnNildlafnmAaNNnIBIDaRE MICA TEHINEIULAY
usnalanuth Liflenauansneiuans vis 2 ngushaths
X4 e a -
(p > 0.05) visililasnnnansathaungulsynnirund
A [ =) K v Y@ AR v A
e annamsdnmdssevianliifuidomanswudada
A Ao Vy, o A o A a ¢
Anflonruldraudogelmszmnafioniu Weleneians
Tunsrasiiadadia MICA Sadafinugegana MICA*008/027,
010, 002/020 FIdRAARDINUMIANWIYDI Romphruk, et al’
YNHAMIANINATIA NUANNELOINIAA MICA mismatched
Tuihelegs dnibdsensfimannamuanduefdouaudian
MICA iafnmenudunusyasanduafnumadusive
a a o | 1 [ ¥ ‘il
gasmsifiemsufiasaiizeall aehslsfios dasaenad
yaauaniian MICA vasrFunaziiina lnsnsnsauseend 4
< v :ﬂl A [ Yo Yy tﬁlg A
Hugndayaiionsiansandassslalitiusilefiunaden
sesumatgnmelaldsaly
waufiiau MICA Duweufauiifianaséysiadannsay
3009 EITHALEIIMITBATIYRIELumevaimatgn
el dninlumsdnasslnresinaunsiheisaln uan
wilganmaritafiouandivau HLA wah manasouuandian
seuu MICA Aawhmstgnanela eaaalemansifie Mica
mismatched sewhagfihenazfisnald uazanlonams
3 4oV a o da
&719 DSA fanhligmsifie graft rejection 1ia lyimstign
meaitnslssaunahisa

AR gunslinms uavamay

a1l

Tungneee i wenanuaudian HLA faslst
anuaaLa) deluaufianeiin MICA feafusnmilaady
Snhlgmafio AMR uatdenadesanmsatsanvasla Lo
iseumsnmmaiin MICA mismatched PDINGN
wihuaulneyfaslennuendiued wuh 4 68 ¢ (Souay
73) 1fin MICA mismatohed lnsanaifivassaiinlu MicA
mismatched ﬁwumﬂﬁmﬁa MICA*008/027 (Soria 26.47)
Pnuamsfnsnuadlumafio MICA mismatched fi
Aoutiugeasmns enuddymmzaathlgmsasis DsA
ot sndsmsiaroneTensada MICA nauhmsyan
thaieanemuidassiomaia AMR luowiag

Na@nssadseme
mu’i@ﬁ’aiﬁﬂ@”%’unuaﬂfuﬂwmﬂ@mmwamam%mﬁwmé’a
Pouurn (IN 61314) UaseudIapuasBIN IR IRasemMS
s iRmememaunng ansmafiomsuwmedaminesy
VOULAU Sﬂﬁ”’wamammwé’mﬁa@ﬂma ADKUNVIEFNERS

N 9 oA v o 2 T X
NNV Wiﬂﬂ’]iﬁ%ﬂﬂ%%i%ﬂ’ﬁﬂﬂ‘]ﬂ’]@ﬁﬂ%

Lanansansds

1. Wolfe RA, Ashby VB, Milford EL, Ojo AO, Ettenger RE, Agodoa
LY, et al. Comparison of mortality in all patients on dialysis,
patients on dialysis awaiting transplantation, and recipients off
a first cadaveric transplant. N Engl J Med. 1999;2341:1725-30.

2. Ferrari-Lacraz S. Analysis and monitoring of anti-HLA antibodies
in solid-organ and stem cell transplantation: What to do? When
should they be tested? Geneva: Geneva University; 2015.

3. National Blood Centre, Thai Red Cross Society. Standards for
blood banks and transfusion service. 4™ed. Bangkok: Udomusksa;
2015.

4. Terasaki PI. Deduction of the fraction of immunologic and non-
immunologic failure in cadaver donor transplants. Clin Transpl.
2003:449-52.

5. Sanchez ZE, Castro-Panete MJ, Castillo RM, Morales P, Lora
PD, Valero HD, et al. Harmful effect of preformed anti-MICA
antibodies on renal allograft evolution in early posttransplantation
period. Transplantation. 2013;96:70-8.

6. HLA Nomenclature @ hla.alleles.org [Internet]. London: Anthony
Nolan Research Institute; ¢2015 [cited 2019 Jan 2]. http://hla.
alleles.org/nomenclature/index.html.

7. Romphruk AV, Naruse TK, Romphruk A, Kawata H, Puapairoj C,
Kulski JK, et al. Diversity of MICA (PERB11.1) and HLA haplotypes
in Northeastern Thais. Tissue Antigens. 2001,;58:83-9.

J Hematol Transfus Med Vol. 30 No. 3 July-September 2020



10.

11.

12.

13.

14.

15.

16.

MICA mismatching Wiiherlgnaelaifnmsufiasetens

. Baranwal AK, Mehra NK. Major histocompatibility complex class

I chain-related A (MICA) molecules: relevance in solid organ
transplantation. Front Immunol. 2017;28:182-94.

Valenzuela NM, Reed EF. Antibodies in transplantation: the
effects of HLA and Non-HLA Antibody binding and mechanisms
of injury. Methods Mol Biol. 2013,1034:41-70

Antje I, Daniela S, Sebastian M, Pranali S, Leslie E, Lutz W,
The MICA-129Met/Val dimorphism affects plasma mem-
brane expression and shedding of the NKG2D ligand MICA.
Immunogenetics. 2016,68:109-23.

et al

Zou Y, Stastny P, Stisal C, Dohler B, Opelz G. Antibodies against
MICA antigens and kidney-transplant rejection. N Engl J Med.
2007;357:1293-300.

Pierre T, Nathalie G, Mathias C, Caroline P, Stéphanie A, Sylvie
C, et al. MICA variant promotes allosensitization after kidney
transplantation. J Am Soc Nephrol. 2013;24:954-66.

Haas M, Loupy A, Lefaucheur C, Roufosse C, Glotz D, Seron D, et al.
The Banff 2017 Kidney Meeting Report: revised diagnostic criteria
for chronic active T cell-mediated rejection, antibody-mediated
rejection, and prospects for integrative endpoints for next-
generation clinical trials. Am J Transplant. 2018;18:293-307.
Bowtell DD. Rapid isolation of eukaryotic DNA. Anal Biochem.
1987;162:463-5.

Stephens H a. F, Vaughan RW, Collins R, Kondeatis E, Theron
J, Payne A. Towards a molecular phototyping system for allelic
variants of MICA, encoded by polymorphisms in exons 2, 3
and 4 of MHC class I chain-related genes.
1999,53:167-74.

Romphruk AV, Romphruk A, Choonhakarn C, Puapairoj C,

Tissue Antigens.

Inoko H, Leelayuwat C. Major histocompatibility complex class I
chain-related gene A in Thai psoriasis patients: MICA association
as a part of human leukocyte antigen-B-Cw haplotypes. Tissue

Antigens. 2004,63:547-54.

20.

21.

22.

23.

24.

261

. Collins RWM, Stephens HAF, Clare MA, Vaughan RW. High

resolution molecular phototyping of MICA and MICB alleles using

sequence specific primers. Hum Immunol. 2002;63:783-94.

. Lee PC, Terasaki PI, Takemoto SK, Lee PH, Hung CJ, Chen YL,

et al. All chronic rejection failures of kidney transplants were
preceded by the development of HLA antibodies. Transplantation.

2002;74:1192-4.

. Worthington JE, Martin S, Dyer PA, Jahson RWG. An association

between posttransplant antibody production and renal transplant
rejection. Transplant Proc. 2001;33:475-6.

Cox ST, Stephens HA, Fernando R, Karasu A, Harber M, Howie
AJ, et al. Major histocompatibility complex class I-related chain
A allele mismatching, antibodies, and rejection in renal trans-
plantation. Hum Immunol. 2011,72:827-34

Bahram S, Bresnahan M, Geraghty DE, Spies T. A second lineage
of mammalian major histocompatibility complex class I genes.
Proc Natl Acad Sci USA. 1994;91:6259-63.

Oliveira LA, Ribas F, Bicalho MG, Tsuneto LT, Petzl-Erler ML.
High frequencies of alleles MICA*020 and MICA*027 in Amer-
indians and evidence of positive selection on exon 3. Genes
Immun. 2008;9:697-705.

Gautier AC, Devys A, Cheneau ML, Simon PH, Martin C, Allard
S, et al. MICA compatibility and immunization in third kidney
transplantations. Transplant Proc. 2009;41:663-5.

Zwirner NW, Marcos CY, Mirbaha F, Zou Y, Stastny P. Identifi-
cation of MICA as a new polymorphic alloantigen recognized by
antibodies in sera of organ transplant recipients. Hum Immunol.

2000,61:97-24.

a a € a a ! v A (Y
'J']’iﬁ']‘iIﬁ‘Iﬂ@l')"(lEﬂLLazL’J‘ﬂﬁ'\ﬁ@l‘iﬂ‘iﬂ'l’iIaﬂﬂ ﬁﬁ 30 %‘l_lllﬁ 3 NINYON-NUENL 2563






