[ Downloaded from bloodjournal.ir on 2026-02-07 ]

<&

(\WWF-AAY) 40 J',:.lli\"ul.‘.': ¥ 093 ;;-:-h}}% Jlae
G QBN B 5 38 ¥ — (Mg g 03RT S g0 (owiy 2

Conlae 1) & oal aobli [ Sl jlig [ means plgd SOIRLS O30 ol aabli
"l T eolao dazo

Odubid

J.w, :@L

(g I 31 o S gmiy S sl i (055 JESH 2008 5 (gl U3 by i sla05 ST T
PP 2y phe e il s O JUE! 550 G ESTs 5 Lo d SIS P 4 cueslis
SSle 05 OB asSTaal & 5 55 HNA3D s HNA-3a Glsl 3 oy p adllas ol Ca clal3 31 opl g5
e Ol

b iy g 930
i e O g Ol 055 JUEST oY 4y 6iiS s o O g5 sdSSTARN VY 0 sIkes 3 o 55 andllae S

A ) el ok s 1k O gt 31 e3litl b DNA a3 3l ;3 EDTA (g3laml ud esle (55> 05
s HNA-3a slais 1 G5 5589 5 43,5 eslizul PCR-SSP 54, 3l HNA-3b s HNA-3a ow, » sl
A dwlone Sl 63, Aslas 3 esliwl L HNA-3b

LSy

Gl Sl ol dolas b aS W 8 fol> /Y8 5 0/VF (55 4 HNA-Bb 5 HNA-3a g5 ;s
(X0/0) &5 0+ 5 0581 cul W6 (LF/F) 4 V « HNA3a lyls (JA¥/F) 5 Vo ¥ ¢ i sd 55 51 syl
o 83 o S5S1 9 B ssbs 5 Sl Ksg 0581 opl BL (L0¥/0),5 £+ 5 HNA-3D lls

S edalie

_ 3 Sl

4_;515 K) oWl BERER r\:«-ﬂ 6\.&@\.&6 Jil"“ b axjlao ;J.ﬂ 5 edel Cws 4 HNA-3b s HNA-3a Jj )_95‘9
e

EDTA (45 OB austaal o 5Ll HNA-3a05 5T 2suads crlals”

W8V il
I o de sl

Ol = Ol = 05 Jml Gl st 5 bl I damm fo = 05 Ul Sliiss 55 - 0s5t SOb 5 wlid oy Ad ) oulid )5 )

ey Gsis = Olal = Ol - 0 JUBL b gy s (il e e - 0 JS) Sl S e D8I - 5555 e PRD i e e Y
VESPO-\ VOV

Ol el = Ol - 0 Jml Cb iass 5 b0l It fo o 05 JUEl Clidos S 0 e o andgm L3l wlid 8 T

olJT_ Giessen oK zils Justus Liebig o Jlisl e 5 b (65585 sol dmmw o — (855 55 52! PAD —¥

Ozl 0L = Ol (S ple olCals (i) 0aSC20s Sl 2 g5 b 5wl PRD -0

Ol = O, = 05 Jml Cb st 5 el I fo o 052 JUinl Slidos S 0 o awdgm L)l Wl )8 (g yatils =8

Ol 2 0l = Ot Jaml Cb ity 5 el Mo an fo - 0 Sl Olidss S e Jlolial - b s jaasiie -V

\\id


https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

A0 sl T el Y oy

>

b e ol S O b oS il s 19p13L g5 505 S
CTL-2 3 6, Eel 5o 0L sl L PN
03 O OF)s b e cLid (200 53 (o5 5 SIS
30wl 58 4 (HNA-3a [3) VOF b ge i)l oS
S35 Sla ks 5o HNAS o5 e L5 (HNA3D
Wb @S LGl glad shor oS s 52
sds o sl ol 5 Lace s (i glad sl
AN AY 0D 0

o> (domain) s ,od3 Ve (gl s CTL-2 555 o 55l
Shess (V) J 25l 5,50 5 5lie 52
PSS A e by s 5 Lacaw sl (o5, HNA-3a
O DS se sl s Laps ol ol sl 5 Wl
S S 30 S glads sl 100 Ol
2 e b e o 6,503 Sl (7)Ao
el 4 e (AT A 5wl 53 V0T Load e s
S 0l (YO Comdgo 53) VT b b e ) aiel
SS o Soe bSsn B ress b il sl
S s | grgjjjm:&?yjésbgﬂgdhajlj
“r—u‘;}ijbﬁ—t*;{“*—"“—fj—?‘;‘g‘—“‘b—i*‘ﬁubﬂjs
()5 3

e glac e 5 HNA Wdu&i =5
ol et e ) Gl SR e S el L
Glaisy 4o HNAS 545 ) (0 dV-12)l
OA T 0)s 58 e pladl il 516 5 smal 5 O slis 58T
o e ey (e 03B s L 55 4 L s 4 Ll
(S5 Sla iy S 35 5 abs e slagssl BT
el JeSUse gl s, Lla tas ol oss
Sl Rl sl = (e sla ) S3 Aled
A e e LA 1S S
JS e (HNA-3/-4/-565 5 4) HNA 1 sla ool 2T
&) o 4o HNA-La/-1b/-2a 1 slaggsb sl Lol el
P AS L s s (S e sl gy 4 s ol
Hedl 5 S e S5 s Ry A e
(=0 YVt e

35— > HNA-la s HNA-2a s slagalo i
55 HNA-3 0 gla gl o1 Lol 05 ls oles TRAL

\YY

)
Human Neutrophil Yol Lés 555 glad) =l
Cald pde 5 aby e el s1 5 (Antigens= HNAs
5 3le L5 0 ediS cosl s 5 saaSTaal o ol
oS e e b lacinss 4 e i

ANN: Alloimmune neonatal

RN PR P
Jiml e by e 55y s> ol «(neutropenia
«(TRALLI: Transfusion Related Acute Lung Injury)J o=
JUasl 305 gl Sty (o 61 S Goo s 4 Cwslia
S ool glad s Lsm Sl m 23558 5 05
35 s m > Lasl T 5 bos sl a3 s e
sl I 55 O meal sl 5 ol

Sslize 3, Shae 5 Slantlo i 5l Calies HNAS
e Ly 05,50 55 05 5 e (V-0) il
S e ke ($HSEL G &S s jasiia
«(International Society of Blood Transfusion) ISBT
YOF Jla 53 () Jsln)(Dasleds v 5 (6510850
3PP 03 S B e kil @l L 5 HNACLD 5
()3l 2t U181 55 O sees

el (HNA LS5 555 glal3 ST sy sn
O el 51 5 O 3—eal I I SN 51 s
bl s esdle ks 5 p Glao3 ST 1 (V)3 s e
SIS Je La 1555 b JLasl s S50
G 3l i Ol e 4 oL T 05 s oSS
AL Fc Gamma Receptor J s 5lS gl o 8
R N R L
NS Lossls s Ly 55 s Shas 5 50

o bl Cel Ol 5l n 53 HNA null 5 5
Q)3 55 o O el 51 Slagolen 5 5 S gl sie

b e O35 ey 4 149F JLe 5 HNA-3a 0l
Vo S s SlS 6a) 0581 onl 4 3 g0 e 1S
Choline Transporter-Like ) CTL-2 o, dls s LS4 LS
Gl HNASD s 05 5T ol o305 3 4 5 (peptide
by gy ol HNA-3D 5 HNA-3a () 1) Y) s s
Single =SNP)gd— S lS s, i
65 CTL-2 su—_::SuS SLC44A2 o5 ( Polymorphism

Nocleotide


https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

OLKen 5 pals acbls

Oy oBaSTaal s Yo s 5 o5 o

W) 05 ST Shs ) Jsdr

Sl Caenl i eaes a5 03 S,LCD s ol PR S350 slaey S
FCGR3B*01 FcyRIIb/CD16b NA1 HNA-1a
ANN,AIN,TRALI,¢ FCGR3B*02 FcyRIIb/CD16b NA2 HNA-1b HNA-1
FCGR3B*03 FcyRIIIb/CD16b SH HNA-1c
ANN,AIN, TRALI
Febrile transfusion
reactions, drug- Unknown 58-64 kDa/CD177 NB1 HNA-2a HNA-2
dependent
neutropenia
ANN,TRALLI, CTL2/Unknown 5b HNA-3a
febrile transfusion HNA-3
reactions CTL2/Unknown 5a HNA-3b
ITGAM*01 CR3/CD11b
ANN (230G) (0. M subunit) MART HNA-4a HNA-4
ITGAL*01 LFA-1/CD11a
Unknown (2372G) ( L subunit) OND HNA-5a HNA-5

A odiSaal e s O aS Al 51 La VY 1 s
sUinl s sl slaatyl s Oles 05 Jlasl oKL
slaiabasl plosil gl (s S 45 503 (> > EDTA
A3 S oslaar Ot Al e 53 0 s S 2
los 3 bt sad i bl Bolial &) 50 4 S S 4 g5
YoY ol s s i e ol lT 4 by e 5 e
Liw sl sdS 5 DNA gl (SS w0 gel 3l sl
S Jls A 8 31 eslizd WSS 3L 3 35
Sl Al (‘L’F“ (6,5 i85 J gaes GeNet Bio .S >
o3l ul PCR-SSP 5, 51 HNA-38,3b 5 535 (pons
33 S 95 e Sl Wllar Sty g 5.5 S
o b S5ET g as eslizal HNA-3a,3b ks 5,56 T
S e LS el Sl G 1SS oS,
gl A S P Jali) s See T (ST s
Yo laag s s 5 RSty bl 51 25 See Vs DNA
a3 (s s 5 s ST bglse 51 2y S
allele ) T o pases S5LT Lol b S5LT b jlses 55
common ) |1 55 S 2 ke S5 (specific primer
L HGH)AS, O 58 S5l cis S (primer
Sty Cmie J 28 Ol g 4 (Human Growth Hormon
‘u.c\.:_....{rl.xjj_a e sldis a5 5 4 dHO 5 PCR
e coals ST OF 6l lai s, 50 als e
2 Sl (G Ve UNits) 31 secly S5 DNA 51
A S e 4 8 5 s S Y S

YYA

(@l 5|5l 3 o oS e e LUS TRALL 5
TRALL 55— hly 5 0Lss (YY)l ol aslis g
OB aSIaal 53 HNA-3a (slagal sl s 51 b1,
S ot e Bl 5 o gl o1 opl JUx) a5 Llazoils
S 4 e HNAB slagosly 5T Jlasl 555 e
e s 0l plas s a5 (HNAS3a 05
53 moge o 45 20 8 o W Jids 55 (0 gl 58T)
s iSTdal O3 OAd yegl (VY YE)ol s le opl 55,
b HNA-32 «_Le HNA-3b -3b 545 Lo oy =
555 e (YOIl ol 35S TV Sl
HNA- S55 s 5 YooV Jle b HNA-3a slaos o
aallas S s (VY YV e YoV s Jle 553D

HNA- 03 51 5585 5 +/VAY ol HNA-3a 05 5l 45
> ke slaandllas 3 Ll s p3el /Y4 Jslas 3D
S L0l 51 slize Sl 08U lacanax
DS PERpIPCR WN | SRR SR LIA $28 v KW PR
PRt RO PRI R EVEE SN PR
ey ol 53 Dbl sy pde 5 0 JWEH 5l se
s asdlas pl ol Gl )5S 55 O QB STl s
53 HNA-3a: -3 a3 51 5585 sz ol po8 Olse
Sequence-) PCR-SSP i35, au 05 O asSlasl =

.> 4+ (Specific Primer-Polymerase Chain Reaction

Rgug) §alew
uyOmL yY W‘}J C‘}_:)\ o Cl_>u‘ aaJlzo



https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

A0 sl T el Y oy

Qj&;ﬁi BLIL ‘5};.“3 QYM 6‘,3 )LBJJ‘ 3,40 oj‘-\l‘ 9 ‘;1\{.1 chle uj‘-\sl gl.a)fjl.;i u”j Ri d".\?

AJ".L'J cble
oyl _
d goaze ¥ =¥ ©p) 055! e
(bp) M)
5" AGTGGCTGAGGTGCTTCG 3 YA o 1 pn 3a
£ 5'GAGTGGCTGAGGTGCTTCA 3 \ 14 o s i 3b HNA-3
5 ATCGCCATGGCAATGACCA 3' YA gepsey
5 TGCCTTCCCAACCATTCCCTTA3' \A ok 2 yiew
re VYO HGH
5'CCACTCACGGATTTCTGTTGTGTTTC 3' AR wﬁ”

sdalive sy 53 YYYF bp o3l 40 gL 5 4 S &5
oSl bl Glne ay algs 4 bl sl 550
i b Gkl el by e T s e 5 5SS
3550 UL L 0T aslie 5 Sole pplo 5l ealizad L s T
pis L oadallo Ly ad esls jase 25 (s 4 50
bl CuBlasly e 5 Cte 3ol 5 550 il edalin
050 L 0 cdillas 5 ol odalie 35090 5585 s 3
o A2 oAl O3l 5l eslial Ly Sl so,la
3050 5555 gm0 SIP O35 S Sy 3 A3 S
5 Ll sl ey S Ll go,ls 05 L ol sdalice
05 Lol sdalie 5l e oony (SN oo 500
BT Sl s 05,8 5505 L s 5,0 ollas Sl gsole
Gola S Sulone 53 S5, 5 S gen 2l
Cws 4o HNA-3 L;lj_:bja‘.gl_AJJT))_é} S ol
Slaomar 53 05 s Sl anslie gl Al o

A eslitad 5368 O pesT 5l Calisee

Rail

RPSPCPSEETR VY L I WG PRI P PR JON:
S0 Ol Ol 05 st oL KL 4 s diSin| o
YOV £V )Jlu $F IV e o3sdowe 53 (Lo
anllas ool 3 (AF/00)s 0 VY 5 (L)L 5 Juls
Y HNA-3a lls (JA¥/%) 6 VoY s L)l
Sls (X0/0) a5 O+ 5 o5 ol ool W36 (18/F) &5
Jsdm) s 5 05 51 opl 3L (JOF/0) & £+ 5 HNA-3b
s

Yva

Blsl (2iSly badses 53 5 3 S auloes STy 0553
x Master Mix 31 x5 So Vet Juls 2uSTy b gl s
53 MOCl olg il ail o STy Ay o sl ¥
Master ..s 4 S Loy Ve s o V/0 Lo [iiST s aen
el lweS il s lwcws Mix
o= s aml Ol O Jlanl sl b el
b st OT oS 5 5 BlE oY (gl
a3 AY las 53 05l SOV aids Ve 5l sy
AF ;S ¥0) 11 sl 55 PCR ol 01 8 5l
Aol S Sle a3 OV b Y e w ol S ol ax s
Vo5 adB Y e ol S sl e VY B Y s
NS NN ) JURPRVINK JE WREA g c
1Y 58T 05 65, POR Y5 5 > o
Llos ol (6 5al S S5l eslizal L 5 o 35585 0l
Az ) Ll ) 5 edalin UV 5l ol il 5 s
35 s J 58 Olge 4 S HGH gls S50 ke (Y
) S 4 0ded S acloes (6 5b et Bl STy e
S Gles 1 5 sl by 55 sa0s BT la S5l
pd il glls ) s 4 s 58 SLOSET B
03 S b Sy 5 55 e el e HGH 0 5T
Aol s J xS Olge 4 HGH 5 gl 3 9o g e
osleul 5550 34 J:..,L_,aﬂ R T e oS
bp o5lsl Ly o5 msls L 2 s OF Rl 55 sl e
Sy 33 il Mg 55 05 ST e s S0
o e ) Sl Al e Ll (bl e Ol

HGH 05 S "um_;sdﬁdmywa.\po\y



https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

OLKen 5 pals acbls

Oy oBaSTaal s Yo s 5 o5 o

o+ bp

05 4 by PCR-SSP Jgams 3,585 780 guls b S
Y bp &L A3 e DNA Oy i =5 A §siw : HNA-3D
Ll el o Cude WO goe rw 545 Wb s HGH 4 b g
¥ o abige (w 5 45 A5 e HNA-3ab 4 b4 0 #4\ bp

el 00 Bp S 5L il Jgl O gin 39 o cdalin

Soge Side s p RS 3 aS Sl ol Cel e O

HNA-3b/3b & 55 5 sen 5l (63,050 candlan opl 55 o) 5
PCR-SSP Jsuams 3,585,801 bt A3 edali
a3l 0lis @ 3 b)) IS 53 HNA-3a « Yb sla T (sl

) 0

i
~ o HNA-3a 55 5585 a8 sl LS sy 0 ol GL:S
Al e /YF Jslae HNABD S5 sl s 5 o/VF
Eot s am Yord dlw 53 OLLSen 5 Ly 5
3,8V ,3HNA-la-1b, -2, -3a, -4a slacssb
3 Ay (6 e g 55 s  GIFT i) a0 5 5
(V)55 740 « HNA-BR (53 Sl 3 sias0lis b
SLUAY/S) Y 3 HNABa i b 4 S JL> 5
33 G O ol 5 a stalie sl andllas ol
2350 Hlsbas Caxes
(Y 0 e YO e s 0L 5 S
WA 5 Ol 55 0ot sdSTaal V14 s |, HNA-L
PCR-SSP 5, dhvs & Oldl & >les S 5 siSltal
53 Sl s sl el o a L b 5 e
HNA-3b (sl — 5 +/V¥¥ Jslas HNA-3a gl — L Sl

YA~

HNA-3a*HNA-3b (8 53 Jgd ¥ i

ANA3D ;
g _ ' J
HNA-3a3a | HNA-3a3b"
\% -
. v
ANA3a 32 | ANA3a 30" HNA-3a
v 5 r *
V. 5. o .

Y Sl 1 HNA-BA S (5, )Y 5l s jasis

Foo5 05 ¥ Jels) HNA-3a/3b o iS5 2 (AY4/Y) 0
¥ Jol) HNA-3a/3a & 5 55 50 (JOY/0) a5 £+ (50
Vs [ HNA-3D S (5, 500 5l 5 (5, 0V 503
g (3, Kea) HNA-BDBD & 555 gan (/8/F) a5
SIP sie 03 5855 Cle w el sdalie 3l 50 55
ob 1 s cals sl Sy ol 08B L /00
CVE Ll HNA-Ba G5 Slsl oSty (ga,ls dalas
Sy 50 Cma 53 /Y8 I HNA-BD 55 Sl s
i 33 e La05 5T 5y ey Sl 55 andlles
50l 53 VY L HNABR 55 Slsl3) s sdaliue
03 Y0 5 0y e 53 /Y Ll S HNA-3D 5 0L 55 +/VO

(JuJ.J odalie db)

Y0+ bp

05 4 by PCR-SSP Jgasms 5,585,550 gl (\- a JK&
434bp KL A5k e DNA Oy i JS VO g 0 HNA3a
Bl ol shd ot Lo g plad 3 &S Gl HGH @ bs o
¥ o a4 bigw (-L«S 3 45 A3L o HNA-3a 4 b ,» 601bp

el 00 bp S5k il Jol O gt 3 0 0 edaline


https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

A0 sl T el Y oy

>

s HNA-3a sl 5 42 Lol Luminex bead assay
(FE)el s 4y /Y 5 VA L5 5 4 HNA-3D

Eoi o 4 VO b s Ol Sl
Oyt OB aSIaal 51,8 ¥er s HNA-Y (Y (—F (-0
Gl ety bl s Il OA BA i 63 5d5ee 3
SIHNA-O (5l sPCR-SSP %5, 5l HNA-Y (Y (¥
¥4 sy anllas cpl mlS s e g PCR-RFLP 5,
(FO)sls OLESHNA-3D (¢l 1, +/0) s HNA-3a ¢l |,

ol e edalie Sl s anslie s ¥ Jsar
(Sl slacmer L acddllas 3550 Comar 3 05
doas e OLES |y S 5 B ol (glaS 5
Cmam 55 (VY +/YF) HNA-3a 3D 555 aslia
el 2 3 slaasllas b ol dsd s andlles 5 ) 40
OLJT s JJT 33 o=l Slslh S s e olis s
53 Laddl aleds 218 585 L s and el eaS 5
o=l ot Ll iden o 5 a ogline pl 5 LU
ol hslima p< /) L Dt e 3 La T
534S b 35 5 HNA-3a-/3b 5150 5l 50 sla iylS
A YOV B e 5o sl g e w4 Al
LV FA)LS o Sl S 855 aenS 2 aS Aoy 0

5 HNA-3a (gl 5 +/VTV 48 5 Cama 53 5 0 /Y0 ol 5
e &oslis 48 Us sdalie HNA-3D (gl +/Y5Y
35 015 Sl il 5 A edalin o5 8 53 s )bl
Sl ol e OF Slaes sl 3 5 055 05,5 Jy 535 &S
L0 ET 45 @b ST G aS sl 528 5
o ool b L (Rl 53 5058 el s 55
o S a3l 0S5 cnl Sl alagss
(FY)s,l6 HNA
Fomi o & YT Jl 5o OhlSes 5 dla yils
L onl s odle 33 OVe s HNASY (=Y (Y (=¥ (-0
Aty SO5 s e 5 (S5 Sse sla ) 5 eslal

polymerase ) PCR-rSSOP %5, 4 HNA-Y 553

chain  reaction-reverse  sequence -  specific
4 HNA-3 ¥ (0 5 .5 L3, (oligonucleotide probes

L HNA2 il sy ok oS L PCR-SSP 55,
HNA- _Slsl5 4S 0d s s wl3 ™o e s GIFT s,
()35 IFE5 5+ /50F 5 5 HNA3b 4 3a
(0§ gt s A YT Jle 55 OLKan 5 sl
05 O ekiSlal Cow i VFr s HNA-Y (Y (¥

multiplex u,"i:}) )\ oalezul b SO ‘J\;;b'-\.)ﬁ ul—"smn.rki"

—iliseo ‘5\.&;“..:.0.«.? o HNA-3a/3b 3] )‘,5‘9 ds 20 0¥ J}u\?

p value o Sl o Gl I8 P,/ dges Sl JuL J9S
HNA-3b HNA-3a
+/4Y /YO +/VYY . Rt AERR!
+/AQ AT4N AAn% PCR-SSP \np)
. Yoy
VAL vEs L/PO¥ oY ol
PCR-SSOP (%)
VEs Yo c
+/VY o/YYY +/VEA Bt
Multiplex Luminex DNA base assay o)
oo Yoy
NS V70 V/¥q Lt
PCR-RFLP (¥v#)
f. N Yo \V
004 YES +/80¥ o
PCR-SSP (vv)
- YP VY " YO0 | ol asllas
PCR-SSP



https://bloodjournal.ir/article-1-1002-fa.html

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

OLKen 5 pals acbls

Oy oBaSTaal s Yo s 5 o5 o

Js= HNA-3b 5l 55 63 50 ol aallas ;3 o
S Ksgen 5l SIS 4 S L el
= «HNA3a ;555 531 51 =, ;3 HNA-30b/3b
S8 5 Ste el S 3l se 3 HNASBE slagssl s

ey o B ke 25

oild yiud § e
ol oyss aabOLl slaasil 51 isy Gdes oyl

References :

1- Yasui K, Miyazaki T, Matsuyama N, Kojima Y, Furuta
RA, Fujisawa J, et al. Stablishment of cell lines stably
expressing HNA-1a, -1b, and -2a antigen with low
background reactivity in flow cytometric analysis.
Transfusion 2007; 47(3): 478-85

2- Bux J. Granulocyte immunology. Wien Kilin
Wochenschr 2001; 113(20-21): 799-805.

3- Bux J. Molecular nature of granulocyte antigens.
Transfus Clin Biol 2001; 8(3): 242-7.

4- Bux J, Stein EL, Santoso S, Mueller-Eckhardt C. NA
gene frequencies in the German population, determined
by polymerase chain reaction with sequence-specific
primers. Transfusion 1995; 35(1): 54-7.

5- Bux J. Human neutrophil alloantigens. Vox Sang 2008;
94(4): 277-85.

6- Reil A, Sachs UJ, Siahanidou T, Flesch BK, Bux J.
HNA-1d: a new human neutrophil antigen located on
Fcy receptor Illb associated with neonatal immune
neutropenia. Transfusion 2013; 53(10): 2145-51.

7- McCullough J, Clay ME, Stroneck DE. Granulocyte
allogantigen systems and their clinical significance. In:
Nance ST. Alloimmunity. Bethesda (MD): American
Association of Blood Bank; 1993. p. 49-82.

8- Hamburger MI, Lawley TJ, Kimberly RP, Plotz PH,
Frank MM. A serial study of splenic
reticuloendothelial system FC receptor functional
activity in systemic lupus erythematosis. Arthritis
Rheum 1982; 25(1): 48-52.

9- De Haas M, Kleijer M, Van Zwieten R, Roos D, Von
dem Borne AEGK. Neutrophil FcgRIlIb deficiency,
nature and clinical consequences: A study of 21
individuals from 14 families. Blood 1995; 86(6): 2403-
13.

10- Moritz E, Norcia AM, Cardone JD, Kuwano ST, Chiba
AK, et al. Human neutrophil alloantigens systems. An
Acad Bras Cienc 2009; 81(3): 559-609.

11- Stroncek D. Granulocyte antigens and antibody
detection. Vox Sang 2004; 87(Suppl 1): S91-4.

12- Fung YL, Minchinton RM. The fundamentals of

VAY

K N S U S [N A PRY. QS I
3l el 45 At = hae (HNASBE e s Ly
A5 S 5 53 (5 e A5 S 5 ncd s 50 ) SNP (1l
&l (FA) 5L o CTL-2 o 0uSUS SLCA4AZ 3 OFY

Db oS

S o i
OS5 e 53 HNA-3D/3D 31 (63 )l 50 andllae 0l 55

o 5 LOT Sul slaas s a0 bl i 3l andlias 5 4

neutrophil antigen and antibody investigations. ISBT

Science Series 2011; 6(2): 381-6.

Stroncek DF, Clay M. Is it time to reconsider

neutrophil antibody testing of platelet donors?

Transfusion 2011; 51(1): 2-4.

Veldhuisen B, Porcelijn L, van der Schoot CE, De

Haas M. Molecular typing of human platelet and

neutrophil antigens (HPA and HNA). Transfus Apher

Sci 2014; 50(2): 189-99.

15- Lucas G. Human Platelet Antigens (HPA) and Human
Neutrophil Antigens (HNA) and Their Clinical
Significance. In: Knight R. Transfuasion and
Transplantation science. USA: Oxford University
Press; 2013. p. 187-216.

16- Curtis BR, Cox NJ, Sullivan MJ, Konkashbaev A,
Bowens A, et al. The neutrophil alloantigen HNA-3a
(5b) is located on choline transporter-like protein 2 and
appears to be encoded by an RQ154 amino acid
substitution. Blood 2010; 115(10): 2073-6.

17- Han TH, Han KS. Gene frequencies of human
neutrophil antigens 4a and 5a in the korean population.
Korean J Lab Med 2006; 26(2): 114-8.

18- Cardone JD, Bordin JO, Chiba AK, Norcia

AM, Vieira-Filho JP. Gene frequencies of the HNA-4a

and -5a neutrophil antigens in Brazilian persons and a

new polymerase chain reaction-restriction fragment

length polymorphism method for HNA-5a genotyping.

Transfusion 2006; 46(9): 1515-20.

Nielsen KR, Koelbaek MD, Varming K, Baech

J, Steffensen R. Frequencies of HNA-1, HNA-3, HNA-

4, and HNA-5 in the Danish and Zambian populations

determined wusing a novel TagMan real time

polymerase chain reaction method. Tissue Antigens

2012; 80(3): 249-53.

Taniguchi K, Kaneyasu C, Okamura M, Kobayashi M.

Influence of monoclonal antibodies to human

neutrophil antigens, HNA-la/b and HNA-2a on

phagocytosis. Rinsho Byori 2007; 55(11): 996-1001.

21- Han TH, Chey MJ, Han KS. A case of neonatal

13

14

19

20


file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fujisawa%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17319829
javascript:AL_get\(this,%20'jour',%20'Transfusion.'\);
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Wien%20Klin%20Wochenschr.'\);
javascript:AL_get\(this,%20'jour',%20'Wien%20Klin%20Wochenschr.'\);
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Transfus%20Clin%20Biol.'\);
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Transfusion.'\);
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Vox%20Sang.'\);
http://onlinelibrary.wiley.com/doi/10.1111/vox.2008.94.issue-4/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reil%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23347194
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sachs%20UJ%5BAuthor%5D&cauthor=true&cauthor_uid=23347194
http://www.ncbi.nlm.nih.gov/pubmed/?term=Siahanidou%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23347194
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flesch%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=23347194
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bux%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23347194
http://www.ncbi.nlm.nih.gov/pubmed/23347194
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molecular+typing+of+human+platelet+and+neutrophil+antigens+\(HPA+and+HNA\).+Transfusion+and+Apheresis+Science
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molecular+typing+of+human+platelet+and+neutrophil+antigens+\(HPA+and+HNA\).+Transfusion+and+Apheresis+Science
http://www.ncbi.nlm.nih.gov/pubmed/?term=Norcia%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16965578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Norcia%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16965578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vieira-Filho%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=16965578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baech%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22703110
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baech%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22703110
http://www.ncbi.nlm.nih.gov/pubmed/?term=Steffensen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22703110
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Rinsho%20Byori.'\);
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
https://bloodjournal.ir/article-1-1002-fa.html

A0 sl T el Y oy

>

alloimmune neutropenia associated with anti-human
neutrophil antigen-la (HNA-1a) antibody. J Korean
Med Sci 2006; 21(2): 351-4.

Storch EK, Hillyer CD, Shaz BH. Spotlight on
pathogenesis of TRALI: HNA-3a (CTL2) antibodies.
Blood 2014; 124(12): 1868-72.

Schubert N, Berthold T, Muschter S, Wesche J, Frll
B, Reil A, et al. Human neutrophil antigen-3a
antibodies induce neutrophil aggregation in a plasma-
free medium. Blood Transfus 2013; 11(4): 541-7.

neutrophil alloantigens by polymerase chain reaction.
Saudi Med J 2002; 23(5): 548-51.

Norcia AM, Sugano EY, Chiba AK, Moritz E, Guirao
FP, Yamamoto M, et al. Human neutrophil alloantigen
-1a, -1b, -2, -3a and -4a frequencies in Brazilians.
Tissue Antigens 2009; 74(5): 404-7.

Hauck B, Philipp A, Eckstein R, Ott S, Zimmermann
R, Dengler T, et al. Human neutrophil alloantigen
genotype frequencies among blood donors with
Turkish and German descent. Tissue Antigens 2011;

24- Gottschall J, Triulzi D, Kakaiya R, Carrick D, Roback
JD, Carey P, et al. Human neutrophil antibodies in a 33

78(6): 416-20.
Matsuhashi M, Tsuno NH, Kawabata M, Mishima Y,

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

blood donor population: a lookback study. Vox Sang
2013; 104(2): 166-70.

Day S, Lucas G, Parsons J, Hopkins K, Ravanan R.
Possible role of HNA-3a antibodies in graft rejection
following kidney transplantation. 25th British Society
for Histocompatibility ~ and Immunogenetics
Conference, Manchester, UK, 3rd and 4th September
2014. p. 419.

Hessner MJ, Curtis BR, Endean DJ, Aster RH.
Determination of Neutrophil antigen gene frequencies
in five ethnic groups by polymerase chain reaction
sequencespecific primers. Transfusion 1996; 36(10):
895-9.

Kissel K, Hofmann C, Gittinger FS, Daniels G, Bux J.
HNA-1a, HNA-1b, and HNA-1c(NAl, NA2, SH)
frequencies in African and American Blacks and in
Chinese. Tissue Antigens 2000; 56(2): 143-8.

28- Abid S, Zili M, Bouzid L, Kibech R, Foudhaili N,

Joudi K, et al. Gene frequencies of human neutrophil
antigens in the Tunisian blood donors and Berbers.
Tissue Antigens 2001; 58(2): 90-2.

Flesch BK, Doose S, Siebert R, Ntambi E, Neppert J.
FCGR3 variants and expression of human neutrophil
antigen-1a,-1b, and -1c in the populations of northern
Germany and Uganda. Transfusion 2002; 42(4): 469-
75.

30- Al-Sheikh IH, Al-Khalifa MA, Rahi AS. Frequency of

Okochi N, Santoso S, et al. The frequencies of human
neutrophil alloantigens among the Japanese population.
Tissue Antigens 2012; 80(4): 336-40.

Cardoso SP, Chong W, Lucas G, Green A, Navarrete
C. Determination of human neutrophil antigen-1, -3, -4
and -5 allele frequencies in English Caucasoid blood
donors using a multiplex fluorescent DNAbased assay.
Vox Sang 2013; 105(1): 65-72.

Changsri K, Tobunluepop P, Songthammawat D,
Apornsuwan T, Kaset C. Human neutrophil alloantigen
genotype frequencies in Thai blood donors. Blood
Transfus 2014; 12 Suppl 1: s286-91.

Junjun He J, Zhang W, Wang W, Chen N2, Han Z, et
al. Genotyping of human neutrophil antigens by
polymerase chain reaction sequence-based typing.
Blood Transfus 2014; 12 Suppl 1: s292-8.

Huvard MJ, Schmid P, Stroncek DF, Flegel WA.
Frequencies of SLC44A2 alleles encoding human
neutrophil antigen-3 (HNA-3) variants in the African
American population. Transfusion 2012; 52(5): 1106-
11.

Nelson R. Study reveals new insight into transfusion-
related acute lung injury. American Society of
Hematology (ASH) 51st Annual Meeting; 2009.
Available  from:  http://ww.  medscape. com/
viewarticle/714149.


javascript:AL_get\(this,%20'jour',%20'J%20Korean%20Med%20Sci.'\);
javascript:AL_get\(this,%20'jour',%20'J%20Korean%20Med%20Sci.'\);
http://www.bloodjournal.org/content/124/12
http://www.bloodjournal.org/content/124/12
http://www.ncbi.nlm.nih.gov/pubmed/?term=Human+neutrophil+antigen-3a+antibodies+induce+neutrophil+aggregation+in+a+plasma-free+medium
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daniels%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11019914
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bux%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11019914
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
file:///E:/sites/entrez
javascript:AL_get\(this,%20'jour',%20'Tissue%20Antigens.'\);
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ntambi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12076295
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neppert%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12076295
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Sheikh%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=12070579
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Khalifa%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=12070579
http://www.ncbi.nlm.nih.gov/pubmed?term=Rahi%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=12070579
http://www.ncbi.nlm.nih.gov/pubmed/12070579
http://www.ncbi.nlm.nih.gov/pubmed/12070579
http://www.ncbi.nlm.nih.gov/pubmed/12070579
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moritz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19737365
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guirao%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=19737365
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guirao%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=19737365
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamamoto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19737365
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ott%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22077622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmermann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22077622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmermann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22077622
http://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23398146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navarrete%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23398146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Navarrete%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23398146
http://www.ncbi.nlm.nih.gov/pubmed/23398146
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huvard%20MJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmid%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stroncek%20DF%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flegel%20WA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22040064
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22040064
https://bloodjournal.ir/article-1-1002-fa.html

Sci J Iran Blood Transfus Organ 2016; 13(3): 176-184

[ Downloaded from bloodjournal.ir on 2026-02-07 ]

Original Article

Molecular evaluation of Human Neutrophil
Antigen (HNA-3) in some blood donors

Shahin F.!, Shaiegan M.", Samiee Sh.!, Bayat B.%, Nadali F.}, Ataie Z.*
Sayyadi M., Chegini A.*

'Blood Transfusion Research Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran

’|nstitute for Clinical Immunology and Transfusion Medicine, Justus Liebig University, Giessen,
Germany

33chool of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Background and Objectives

Neutrophil alloantigens are involved in several blood transfusion reactions including
transfusion related acute lung injury (TRALI), refractoriness to granulocyte transfusions and
febrile transfusion reactions (FNHTRs). Due to lack of reports on neutrophil antigens, we
aimed to detect the frequency rates of HNA-3a and HNA-3b antigens in some blood donors
living in Tehran.

Materials and Methods

Blood samples were collected in EDTA (anticoagulant) containing tubes from 110 blood
donors having referred to Tehran Blood Center. DNA was extracted by silica filtered columns.
PCR-SSP was used for evaluation of HNA-3a, HNA-3b. The gene frequency rates of HNA 3a
and HNA-3b antigenes were calculated by Hardy Weinberg equilibrium.

Results

The gene frequencies of HNA-3a, HNA-3b were 0.74 and 0.26, respectively showing
consistency with the Hardy-Weinberg equilibrium. HNA-3a phenotypic frequency was found
in 103 (93.6%) blood donors while 7 (6.4%) showed lacking it. HNA-3b was found in 50
(45.5%) blood donors while 60 (54.5%) lacking. There was not found any differences in gene
and antigene frequency rates between the two genders.

Conclusions
The frequencies of HNA-3a and -3b were similar to those found in the previous study
conducted on German and Turkish populations.
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