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Abstract
Objective: This research aimed to study CD36 (Nak®) phenotype and type of variant of

CD36 gene in platelet apheresis donors from the National Blood Centre, Thai Red Cross
Society in order to be used as a preliminary data in its clinical significance and to
develop other methods for CD36 detection.

Methods: This research studied CD 36 phenotyping on 598 platelet samples and 36
monocyte samples obtained from platelet apheresis donors. All samples were
phenotyped by flow cytometry and detected CD 36 variants by DNA sequencing
method.

Results: CD36 positive (Nak® positive) was found in 588 samples (98.33%) while CD36
deficiency (Nak® negative) was found in 6 samples (1.67 %). CD36 deficiency was found
in 6 monocyte samples; 5 samples were CD36 deficiency type Il (lacking CD36
expression on PLTs only) while 1 sample was CD36 deficiency type | (lacking CD36
expression on PLTs and monocytes). This study found interesting variants which are
332-333 delCA in CD36 deficiency type |, and 287 G>C and c.-132A>C in intron which
were near the start codon. This study found that Nak® antigen may cause clinical
problems in Thai population because CD36 deficiency type | person can produce
antibodies against CD36 (Nak®) antigen. Therefore, CD36 deficiency database should be
established in order to provide suitable platelets for patient who have these

antibodies.



AnANssuUszne

vYa a

AIJ8veveUNIEAn SA.8a81 FUNTINGITA WaRSVAN A.AT.ORuING  nang

q

&

A.ASNITE YATIN WA 5ANa.ARST Invsduns Alviasaduayy Madle uaslimuuzihdd
Usrlewilunsiideaded sudsnostuuslumsifinimeunsnaniifoiauonn

YDUBUAM WALV A Ware13158 A5.5uaNT el Tunstiewmdermunisdey
Wy wageTendeyaide  NA.ATAIsIaN  laNAs  SautayaaInsaaizmalianskmeg
wnnedemideiedunseiiesi  wazueaInTeesfUiRnsiey  guduinsiadin
WiswR aninwalne Tunishinnudismie Awuiinsinide wasmaslalunisianu

YOUDUANINTINEFeTdsndunseiesd lunisatdvayuluulovienuidy u
9y wazaouivinise LLazﬁﬁqﬁmmaUﬂmmam%’a wazgAding Tunmsatuayuiaiwasly

o

o °o & 1 1% a
madlalunisvinuandusagalumen



GUEIVY

unAngenwlng
UNANEBNIIDINAY
AnAnssuUIZNA
a3y

A15URYRAI519

LY

asugygunn

=

uni U
ANAINA ALY LAZ AL 7NN
TrgUsratAveInIsIvy
a o n‘d‘ 1 Yo
YAUIAVDINITING hazUselevinaninaglasy
UNA 2 NUNIUISSUNSSY
ASBULUIANNISYININY
Al ~ Aada v
Uil 3 seileuisive
USEUINIUAENGNAIDENS
LA509LaNLHlUN1TIVY
8N1IMT191 CD36 A5 flow cytometry
A1SASIIATILINN variant VaI8u CD36
o a v
UMl 4 wWanNsIeY
unil 5 asunansivy
REREIG
YDLAUDLUY
UITUIYNTY
AANUIN
N Wan13m313 flow cytometry 9% 598 378
Y HAURATNUN
A LAAITIUITDIVILFTTUIUIY

1 Useingeridy

3> @ o =
=)

Lo

U W W - =

16
16
18
20
23
27
38
39
41
42

a7
57
74
75



=
AN

N U0 AW N -

#1505y

Uoya Exon, Intron WAz mutation fiwuuudu CD36
aRuLuavesbnsuesa MUY CD36

NAN137923 CD36 (Nak?) phenotyping 1neAs flow cytometry
TWswnsu PCR fwnzauluwsiaz exon

NAN134A5129 DNA sequencing 84 Exon 71 2 — 14

NAN139523 flowcytometry 19%A 598 518

10
24
28
32
33
ar



a
AAN

A W N -

O 0 ~N O

dsUnygun

CD36 protein Wag receptor sites

Flow chart n15¥1191u989 CD36

wananN1seUNaUsen PCR

flow cytometry histogram Yaananlien CD36 negative

e CD36 positive

flow cytometry histogram veslulules CD36 negative

ey CD36 positive

LAAIHANISNAADUMANIZTINZALVDS Exon 2-7
mewamiwmaaumamwﬁmmsamm Exon 6 — 7 wag Exon 9-11
mewamiwmaaumamwﬁmmsamm Exon 8 way 12-14

NN chromatogram fNWUS variant U89 exon 2-14

25

29

29
30
31
31
35



AMudIAULAZN

CD36 30 Nak® Wulnalalusiusdaniavufiundaden viaisendndedn GPIV
TuAufifl polymorphism uuu CD36 visshumisanavilinisadne CD36 vundndananas
sevulli3unin CD36 deficiency 138 Nak® negative Faaudidu Nake negative A¥@U150
aaueauRueise Nak’ (anti- Nak?) 1¢ :nnmsnszduileldsu Nak? annmsiuiden wieugn
fweteay vionnssd Lﬁ'a;ﬁ:ﬂaEJﬁLLauauaﬁﬁuﬁ@ﬁLLé’aawLﬁmﬁmymmﬂﬂﬁﬁﬂumwizmi
wu nzlineuaussianisiiinaniden (platelet transfusion refractoriness; PTR) (Fujino
et al. 2001: 42-44 ; Xu et al. 2013: 1199-1206) szymLﬂéﬂLﬁamﬁ"ﬂumsﬂiuﬂﬁﬁuazLLiﬂ
aaon Fadunauiannuauiiau Nak? Y933NgNIa189N anti-Nak® Tunseuaidonusl (Fetal
and neonatal alloimmune thrombocytopenia; FNAIT) (Taketani et al. 2008: 70-74 ;
Kankirawatana et al. 2001: 375-377 ; Curtis, Ali and Glazier. 2002: 1173-1179 ; Xu et al.
2013: 1199-1206), post transfusion purpura (PTP) (Bierling et al. 1995: 777-782
Morishita et al. 2005: 803-806) &g transfusion-related acute lung injury (TRALI)
(Nakajima et al. 2008: 318-323 ; Hayashi and Hirayama. 2011: 380-390) uaﬂmﬂﬁ?ugﬂﬁ

5189731 CD36 LAgatasiun1sAnsunalieaia Plasmodium falciparum wazn1sidu

receptor #® oxidize LDL FIWUINABIVOIAUAIZUIMINAL LU LsAnasaldontay



Wla (Martin et al. 2011: 36-42 ; Liu et al. 2011: 34-39.; Xie et al. 2009:13353-13358) lu
Uszmalneiaed sieeuUaefifiang FNAIT 910 anti-Nak® (Kankirawatana et al. 2001:
375-377) usdsdirenugthennanigdug Miaand anti-Nak® dosunn sderaidesnain
fodrfniesismsnniafireuinegeen uasiviesfoinslunsnsatinszites

Nak® negative 950 CD36 deficiency wule 4-8% Tuuseanns African, 3-4% Tu
ﬂizmmzﬁﬂu, Uszanas 2.4% Tulseyins African American, 0.3% ¥94%13 Caucasians
(Tomiyama et al. 1990: 684-687 ; Lee et al. 1999: 873-879) waznuuszuud 2% Tu
Usznsau (Xu et al. 2014: 557-564) ValinsAnwmueufiau Nake negative 138 CD36
lutsgimalvedalidnuiudosunn Urwijitaroon Y waganielaiagyiin1sAny) Nak? waufiau
TupulneniangTusenideanie wuid Nak® negative 2.28% (Urwijitaroon, Barusrux,
Romphruk and Puapairoj. 1995: 868-870), Kazuya Omi wazamzlas18911 polymorphism
vos8u €036 luftelnedidadeutansevin Plasmodium falciparum wuin {0y
cerebral malaria 3% Uu CD36 deficiency mﬂmmaﬁﬁmsmmmalﬂ%aawaaaﬂLUﬁuu
exon 5 Y9G U CD36 HINUA 539-540 (539delAC) (Omi et al. 2002: 1-4) Jaq Juld
Waswdu 329-330 delAC Fadu variant inulsvesluuszvnsuauieids Msdnw variant
w98y CD36 drulngnuin Aufiidu CD36 deficiency fNiAna N variant 329-330delAC
(539delAC) uag 1228-1239dell12bp (Xu et al. 2014: 557-564 ; Xu et al. 2013: 1199-1206
: Omi et al. 2002: 1-4)

[
v v 1 Y A

Pailg9lufinsAnwn variant ¥e38U CD36 vasAulnenialy sadusIAlaia N
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gunulanse daluaueideddiauaulafinyineuRiau CD36 (Nak®) uag variant veddu

D36 veosrjuineladnlneidu CD36 deficiency ie1udeyafiugiuvesdu CD36 luay
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DNA wesf{usnalaiinviering Jsagianianisnsnsiamueuivedsonoufion Nak?
Aol
I UIZaIATINITINY
1. iilonsaafansesm Nak® negative (CD36 deficiency) Tuffu3anlafinves
AuguINIslafiauian i aninialng
2. \ilefinw variants vead CD36 ﬁLﬁummmm Nak® negative (CD36
deficiency)
3. lowenuilaues Nak® negative (CD36 deficiency) was@nwnanuduiusiu
variant %A1
YDULIAVBINITINY
nsAnwildunsasam Nak® (CD36) vwndmden wazsindenuivielily
lod  vesfusnandaden vesguduInslafiowisnd  annwialve  legldis  flow
cytometry 910t DNA mawﬁﬁmﬂﬁﬁma Nak® negative (CD36 deficiency) nT139aiU
\WWav038U CD36 71875 DNA sequencing WagilAsIEiiunl variant ¥038U CD36
Useleviiandnagldsu
1. W5UALAYeY Nak® negative (CD36 deficiency) YoIUIALATR V0
AugUINslainuiayi
2. ¥1¥m51U variants veadu CD36 fio1aiduanvnves Nak® negative (CD36

deficiency) finulaluuszmnsing
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D36 1Ju major glycoprotein (GP) afiandsuniundmden e1a5endnee1ain
glycoprotein IV (GPIV) #5 8 glycoprotein lilb (GPIIIB) (Ra¢, Safranow and Poncyljusz.
2007: 288-296 ; Xu et al. 2014: 557-564) Wazdstauzonin Nak® A1UN1TRTIANULOURUDRA
fo Nak? (CD36) seusnluaudiu (keda et al. 1989: 213-217) uananniudswy CD36 Uu
L%aa‘ﬁluf] L9 monocytes, microvascular endothelial cell, macrophage, early erythroid
cells, vascular smooth muscle cell, epidermal cell wag culture cell lines U19Y U
(Knowles et al. 1984: 2170-2173 ; Tandon et al. 1989:7570-7575) CD36 Jununty
NUIUNTVIAI80E1 (Multi-function) léuA nszuIung platelet ageresation viwthilidu
receptor Miun collagen wag thrombospondin waluaufidu CD36 deficiency §sause
An platelet aggregation Témuuni saiins1zdadl molecule uq @runsavimingiele
uanmnugu FITUNUINIUNTLUIUNS platelet adhesion, signal transduction e ¢
hematopathology (Greenwalt et al. 1992: 1105-15) T1a18n15A nwINUI 1 CD36 il
ANUFNRUS AU way luduas flosann CD36 vu monocyte Lag macrophage il
wii1fifnda oxidized LDL 910 plasma @avilfiAeadasiuls artherosclerosis, diabetes,

tumor angiogenesis (Martin et al. 2011: 36-42 ; Collot- Teixeira et al. 2007: 468-477)

& v 2/ a =3 A a ' a a ! a & a
uUaNINNUU CD36 EJ\‘iﬂi%Gl‘L!ﬂ’]iLﬂ?%@G]“ZJENLN@L@@@LL@QWNEU?WQN@U?’I@ WU ARLYRUTER



Plasmodium falciparum %® ety hemoglobin S (Omi et al. 2002: 1-4 ; Oquendo

et al. 1989: 95-101) nm1aes CD36 warn13¥uauY vos CD36 fauansbunmd 1 uay

Molecular biology was CD36

CD36 w3® Glycoprotein IV {01 membrane glycoprotein 9w 88 kDa dnaglungy
Scavenger receptor Type B family Julnalalusfufifianudunusereules protease
Human CD36 gene 0 uduwu1alug 309.7 kb U band q 11.2 maaimimiwqﬁ' 7
Usznausiy 15 exons Iuﬁﬁmuﬁ 12 exons 1Ju coding region Ao exon ‘171' 3-14 d1udn 3
exons U non coding regionldfin1suvasialaun exon 1, 2 uay 15 wAvnind coding
N-terminal way C-terminal domain 83 CD36 protein 1u exon 3 &l 89 nucleotide aaﬂu
a1 5-UTR way encode @1u cytoplasmic Wag transmembrane domain @uaiu 3-UTR

a8 lud1u exon 14 n5 0 o' 9lu exonld uag 15 luurswaa (Rac, Safranow and

Poncyljusz. 2007: 288-296)



* 8-21 and 97-110 region of interaction with
erythrocytes infected with 2. _falciparum

region of interaction with collagen, ug;akc of apoptotic cells and oxL.DL
155 1

—

127 region of mteraction with long-chan fatty acads 279
| |
! |

T
0 extracellnlay
region of interaction 99 T e
with thrombospondin " # 2 110
T
- v
*

=

4
A

21 :
* T membrane
g
Pt
A wtracellular
A #- COOH

Figure legends: A — site of acylation (palmitoylation), G — site of glycosylation, P — site of phosphorylation
L disulfide bonds.

Distinguished: two cytoplasmic, two transmembrane fragments and one extracellular fragment.

ATWT 1 CD36 protein e receptor sites (Ra¢, Safranow and Poncyljusz. 2007:

288-296)
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(Sexual and social o lipids, Malaria) i
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mwﬁ 2 Flow chart N15¥1IN91UY89 CD36 (Martin et al. 2011: 36-42)



Variant ¥848u CD36

fis18974 variant ves8u CD36 TivhlfiAnnnsas1alusiu CD36 Youas wielald
nsaadusiuiias Tuusdazdorfenadl msfuulsvesdusineg furhlfian variant n3o
polymorphism ves8ufiunns1aiu 518911 polymorphism 11nn31 20 sites 7ivilifiia
CD36 deficiency type | @9u CD36 deficiency type Il § molecular mechanism fidudou
ware19dl genetic regulatory 8uq audiededslifinnsesuienalnnisiinldegrsdaiay
Frog19ilnves variant MAefiseeu (Rac, Safranow and Poncyljusz. 2007: 288-296) &4
THuandluanged 1

fimsAnun Bu CD36 ludsvunsawdeaneseg wu varant uansefuung
ALY 1TU NM15AN®IT0Y Xianguo Xu hazAtdy Anw polymorphism 8w CD36 Tuyiu
Han w1 3 polymorphism 31 22 sites lusuaniiifineseauuda 17 sites uaziinuln
30 5 sites Lawn 111A>T, 681C>A, 1172-1183 dell2b, 1236delT waz 1395A>C 310
nsAned polymorphism ﬁwumaﬁqﬂﬁa 329-330delAC  (539delAC) Way 1228
1239del12bp (Xu et al. 2014: 557-564) N15ANWIUEY Ruishu Li WazAnz AN
polymorphism 814 CD36 ¥113ulu Shanghai 911U 1022 Al WUl CD36 deficiency 22
578 (2.2%) 1Ju type 1 0.2% uag type Il 2% lagly type | wuindl polymorphism wuu 329-
330delAC 1 578 way 371C>T lu exon1d Judusiumidlval 1 518 da type Il wudndau
Inglu 1228-1239del12bp uay 329-330delAC (Li et al. 2015: 666-673) NSANWIIOI
Xiuzhang Xu wagAMzn15ANEY polymorphism v038u CD36 ¥123umaulsl wuind CD36
deficiency 18 SMeRNTLA 998 AL (1.8 %) % polymorphism ﬁwumaﬁqmﬁa 1228-

[

1239del12bp uay 329-330delAC Wagnu mutation [tol C220T, 429+4insg, 1200-



5inva49bp, 429+4dinsg, 121-126delgCAAGTT (Xu et al. 2013: 1199-1206) @ wsU variant
vos8u D36 TunulneannisAnwves Kazuya Omi wazaue loanw) CD36 lugUaelsa
unan3elulszimelng wuiilugtng cerebral malaria 3% nuindu CD36 deficiency wuu
i1 polymorphism 539delAC (329-330delAC) Tu exon 5 8481 CD36 (Omi et al. 2002: 1-

a)
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A157199 1 sﬂjayja Exon, Intron kag mutation Anuuudu CD36 (Ra¢, Safranow and

Poncyljusz. 2007: 288-296)

Exon Next mMRNA Amino acid Change in nucleotide Change in amino acid
intron nucleotides encoded sequence sequence
length (variant)

1 7341 -289 to -184 None Del exons 1-3 No expression of CD36
2 470 -183 to -90 None Del exons 1-3 No expression of CD36
3 9679 -89 to +120 1-40 Del exons 1-3 No expression of CD36
4 4362 121-281 41-94 C268T Pro90Ser
5 1779 282-429 282-429 319-324delGCTGAG Inframe del AA 107-8
329-330delAC Frameshift at AA 110
(539delAC)
G367A Glul23Lys
C380T Serl27Leu
T411C Ala137val
6 1236 430-609 144-203 560insT Frameshift at AA187
7 1945 610-701 204-234 619- Frameshift at AA207
624delACTGCA/insAAAAC Inframe del AA231-232
691-696delAAAGGT
8 3463 702-748 234-250 - -
9 954 749-818 250-273 T760C Phe254Leu
10 757 819-1006 273-336 845-849delACGTT Frameshift at AA282

949insA

TI75G

Frameshift at AA317

Tyr325Term
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11 729 1007-1125 336-375 T1079G Leu360Term
12 511 1126-1199 376-400 Del tttagAT Skipping exon12
1140-1146
delTTTACAA/insCCAAA Frameshift at AA380
G1150C+1155delA Ala384Pro+ Frameshift at
AA385
13 573 1200-1254 401-418 Del tattacagAG Skipping exon 13
Dupl.1204-1246 Frameshift at AA416
1218-1224delGAGGAAC Frameshift at AA406
1228-1239 Deletion of Ile-Val-Pro-lle
delATTGTGCCTATT led13Leu
A1237C
14 2236 1255-1688 419-472 - -
15 - 1420-2044 None - -

N1EW399 CD36 (CD36 deficiency)

CD36 deficiency 38 Nak?® negative Aan1suiamaluveslusiu CD36 u1sdIu

niovranielul s uue § A na1ndn1swUsHuUYeId U CD36 LAAATA variant 159

polymorphism we18u vinlin15as1e CD36 anasnioliaiiuas wula 4-8% vesUszwins

Africans; 3-4% lutsyansdjuu; Uszana 2.4% luussans African Americans; 0.3% %89

Caucasians; Useuad 2% 189Useu1n53Y; 2.3 % tuaulneniangiuesndeanis wag

4.12% 999U5891n50 ulal LTy (Lee et al. 1999: 873-879 : Xu et al. 2014: 557-564 :
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Urwijitaroon et al. 1995: 868-870 ; Li et al. 2015: 666-673 ; Xu et al. 2013: 1199-1206 ;
Curtis, Aster et al. 1996: 331-334 ; Lin, Shieh and Yang. 1993: 155-157 ; Santoso and
Kiefel.1993: 739-741) Tupuidu CD36 deficiency 38 Nak® negative LiloldSunaufiau
Nak? 91nn1sdansss Yuiden wisdgniiweteny aranunsnaiaueufivefide CD36 livde
3un31 anti-Nak® Jaueufivedaznelimine nismerddinuansesie wu inn1e platelet
transfusion refractoriness (PTR) flan1shiindnidonudilinevaues Usunaundadenliviu
ANLULNI Lﬁ'aﬂmﬂ@ﬂwﬁ anti-Nak? (Tomiyama et al. 1990: 684-687), post transfusion
purpura M37EUAEE anti-Nak® udaldsuindedenifueufiau Nak® Jsgnszuugiiduiu
$umefthsrhaendmdeaiosiuinauasdrhaendndendiodld Jsdaadonson
LLazﬁ'«a%wLadamﬂszmamm'wma, neonatal alloimmune thrombocytopenia 157 Wl il
LOUAUDR anti-Nak® gniluoudiawiliiAansvhareindnidenuegn innnzindnidensi
LLazﬁmmﬁﬁuq UL (Taketani et al. 2008: 70-74 ; Kankirawatana et al. 2001: 375-377;
Bierling et al. 1995: 777-782), Transfusion-related acute lung injury (TRALI) Wleaain
anti-CD36 (anti-Nak?) flo monocytes dsanansaunsndurudunluduves microvascular
endothelail cell 1§ auvilifiAn edema wagvlidaidonviviin PMN fn15iad oudiun
Usnadinniu Seildinnssnauiiniu daiy anti-Nak? antibody enadimnsiendeciu

ﬂﬂiéjjﬁyl,ﬁﬂwﬁﬂﬁlmad microvascular endothelail cell (Nakajima et al. 2008: 318-323 ;

Hayashi and Hirayama. 2011: 380-390)

CD36 deficiency wiseanidu 2 types lein CD36 deficiency Type | Aaldfing

wamseanYed CD36 Neuunantdenuazlululed wuiiies 10% vesruiidu CD36 deficiency
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wa¥CD36 deficiency Type Il laifinsuanspanaos CD36 lanzuunantdon wadenulelu
WAAAU 19U monocytes (Yamamoto et al. 1994: 392-397) Wuindl 90% vasauidu CD36
deficiency 91nn13@nwINUIT Type | aunsanszauliadna anti-Nak® vivliduanvgues
N1TLNNDINITNNAATNANE Failenanian \WEdIIBUARYEY CD36 deficiency Type |
AN homozygous mutation #38 compound heterozygous U849aaa ¥38L38nNBNYNN
31 CD36 null Sadadi nudnduannndrulng o C268T, 949insA waz 329-330delAC
Tagiany C268T fisreauiwuduanimglu Asian 11nfls 509% vesdadariavun dauag
w84 Type Il 1ina1n heterozygous mutation d@auluajazidu C268T (Xu et al. 2014: 557-
564) ANUIILVDY Kashiwagi uazmue Wudﬁﬂzjmﬁaasmﬁﬁlu CD36 Deficiency Type Il i
LAMA1N heterozygous mutation Y89 C268 hay T268 Lﬁlamm cDNA 9101 monocyte

Turauedily cONAvBs platelet wuinflfies T268 (Kashiwagi et al. 1995: 1040-1046)

AMUFUNUSVDY CD36 AUNISAALYE Plasmodium falciparum

CD36 YU receptor gaunilsdmsuusdn Plasmodium falciparum (414

wadlandl binding site DEUSIAMLYILS amino acid 146-164 TuAufinges CD36 \Woiliing
waddadenundidls §o7du protective allele Jostunsinde wimniauunnses
WU type Il 913lalannsatiasiuld (Hirano et al. 2003: 136-144) falua3sedidnuves
Kazuya Omi wazAy la@anwl polymorphism 284 CD36 lugUaglsmunanselulssinalne

ATIINU variant WU 539delAC (329-330 delAC) Tu exon 5 vaadu CD36 vasi{Ueiil

[
=

21N15U185 8T UaND9 (cerebral malaria) 3% [11] Tagnaunu 19 LA U N15ANWINUIN
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539delAC 1Huampuilsiviiliiguionses €036 lnowulugfUreUsemaddunariu Jsain
sATenugnelsamnaseluussmelned variant 539delAC FavinlhiAin CD36 deficiency
walwndadonuazlaluled (CD36 deficiency Type ) Sseravivanauauisalunis
opsonization Y84 monocyte Wag macrophage Wiaznouausisousdn Plasmodium
falciparum #yngnidranludiadosunld WoTafius uuunsnszaremnyinligaelse

WaseineININTULsINIIALTlidSadaills (Omi et al. 2002: 1-4)
CD36 vt idu lipid sensor

fanAdeduunnatiuayuin CD36 etesiunisth lipid frunszuaunsges
L%’ﬂgimaa‘ 3afide58n CD36 Bneeein Plasma membrane lipid-binding protein %38 Fatty
acid translocase (FAT) Tnagunsfivimsii receptor Ul CD36 A ectodomain (amino
acid 155-183) 9UfU oxidized low density lipoprotein (OxLDL) (Martin et al. 2011: 36-42
: Collot-Teixeira et al. 2007: 468-477) uagsumis 127-279 (usumidsdmsuiu long-
chain fatty acids (Ra¢, Safranow, and Poncyljusz. 2007: 288-296) CD36 3afidruieadas
fun1siAnn1e8u wazlduy insulin resistance ¥i19ARlsANS metabolic syndrome 161
LW L UIMIUYEAT 2 coronary heart disease waziiloaa1n CD36 v u receptor gy
oxLDL S dunisiiuainudeslunisiinlsanasmdenuarisanale atherosclerotic
cardiovascular disease 911n15a%514 foam cell 1y macrophages luaud v u CD36
deficiency §9anA211L8 8901548 A atherosclerotic cardiovascular disease LAz 17 %

metabolic syndrome 514"‘] (Aitman. 2001: 651-652 ; Latisha et al. 2008: 1695-1704)
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NSOULUIAANISNIIY

A579AANTBY Nak® (CD36) Uun&niiontegu3anm

lastnlagldimaiian Flow cytometry

~
Nak® negative yulnanidan Nak? positive ULLNAALEDN
JuiinuaadlussuunauRLADS JuiinuaaslussuunaURILADS

l

weanviA Nak? negative (CD36 deficiency)
Tnen15ms13 CD36 vulululed alemaie

Flow cytometry

l

11 PCR inUSun9d DNA Tudau exon 2-14 a3
anulvalagltinailn DNA sequencing Wazilasizyt
variant 98981 CD36 mglusunsy CodonCode

Aligner




uni 3

o/

= ada
TLUYUIBIY

svflenAtadelunuaset Ussnevluing Ussannsuasnguinednaiilily
NUIRE N lunnsAnaandaatnadinian1Ae Inusin1sAReaanaIating N1sARTIWIU
fhogeildinu nisveriesssunside wissdlegunsal waztheniild Fin1samauazuua
Ha

UszansuaznanNAIatng

Usznsiluduinandalafinvesguduinislaianuianid aniniwinlng ngu
v A v oa < a Ao wa cu v
fegfe usanananlainfidnaaudfnunuiaa
nausilunsAniaand@qeend (Inclusion criteria)

Fosilasnsdnidendusandensia single donor platelet ynlnefiionyoy
587 18-50 U wanifiudaegnemsaafiidu platelet cell Aldnda1nn13vi apheresis uéa
waznIsaeueya donor ID Taglddeyaves donation number aMnaaniifnegus
naonmoga urinawmziloudiogsluszuunouiines
nausilun1sAnandaagne (Exclusion criteria)

Y] I aAa Y o o | a A & Y oa = a .
#3981 donor ID 1AUNIDYNNINAZDULAL Vﬁ@LUuaUﬁ‘ﬂqﬂLaamsﬂugﬂ smgte

donor platelet ﬁﬁmqlﬁu 50 U
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A15AU20d N

P191
—q Tt Z4_ —
Poq0(Z1-a + 7 ﬁ) Podo

Mo (p1 — Po)?

N= 500

po = 0.02 (prevalence of Nak’ negative in Thai Us¥ad 2 %) [10]
pl =0.015, a=0.10, Zi_o = 1.282,

B = .20, Zy.p = .842

NNFATALIU Ny = 3,174

USU n=n/l+n/N =4318

freenedildlusuise

3.1.1 flegranuAy

\ndaLden way DNA fins1uaiin CD36 wSe Nak’

3.1.2 N9aen@Ing

fegrmageuldun tnandenvesusnaniadonvasguduinsiainuiaud
aninalng fudanadensiin single donor platelet witifaagng platelet cell
%a99INN1591 platelet apheresis danulunasaumageusaly 31U 500 Floe1e LAy
fregamaaay EDTA blood iisldidadenvivinlilulesd uazardn DNA lusiedliing Nak’

negative Tneflinausiandendaeiaiioimnldlunisnsianm Nak’ phenotype
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38555UN15I8
N15ANEIFBTLAEIUNITRINTUNDTUTTIUIUITY DINALNTTUNITASEFTITUNITINY

AUGUINSIaALINR anIN1wnlng MENeRY 3/2558 (ANMLBNENTANARLIN A)

LASRINAN b L N159AE

aunsaluaziinen
gunsal
1) High speed centrifuge (Eppendorf Centrifuge 5417C, Germany)
2) Centrifuge (MSE Falcon 6/300, UK)
3) Thermal cycler (MJ Research PTC-200, USA)
4) UV spectrophotometer (Shimadzu UV-1201, Japan)
5) Vortex mixer (Scientific Industries, USA)
6) Electropheresis (Advance co. Mupid, China)
7) UV transilluminator (California UVP BioDoc-lt™system, USA)
9) Safety cabinet (Europeenne) (Flufrance, Wissons, France)
10)  Adjustable automatic pipette (Gilson, France)
11) LA3OITY LUU digital (Sartorius, Illinois, USA)
12) Microwave (BestPlus mo-140) (BestPhus, China)

13) Flow cytometer (FC500 MCL; Beckman Coulter, Indianapolis, IN, USA)



19

e wazansiadl

1) Primers for PCR-SSP (Invitrogen™, USA)

2) Primers for DNA sequencing (WardMedic Ltd., Sigapore)

3) Gotag® Green Master Mix (Promega, USA)

4) LE agarose (SeaKem® LE, U.S.A)

5) Tracklt™ 100 bp DNA Ladder (Invitrogen™ | USA)

6) Tris-Borate-EDTA (Ameresco, USA)

7) Ethidium bromide (Sigma, U.S.A)

8) 1X PBS-EDTA-BSA

9) 0.2% BSA+PBS/EDTA

10)  0.8% Sodium Hypochlorite

11) FITC Mouse IgG Isotype control (BD Pharmingen, San Jose, CA, USA)

12)  FITC labeled anti-human CD41 MoAbs (strain: P2) (Beckman Coulter,
Indianapolis, IN, USA)

13)  FITC labeled anti-human CD36 MoAbs (strain: FA6) (Beckman Coulter,
Indianapolis, IN, USA)

14) Monoclonal antibody mouse IgG - FITC / monoclonal antibody mouse
leG - PE (BD Pharmingen, San Jose, CA, USA)

15)  Monoclonal antibody anti-human CD14 - PE (Biolegend, San Diego, CA,
USA)

16) Steriled H20
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flow

(<))

289

hol3

ad a < =
A9N19A53INLLBUALIU CD36 UULNAALADALAYZ monocyte

cytometry
YUADUNITATIULNAALA DA

1. wSgunanEenaInieg1e platelet concentrate USH19S 250 ML

2. &2 At Fae 0.2% bovine serum albumin (BSA) + phosphate buffer saline
(PBSV/EDTA wasilvidniu wdrihludufinnuss 3000 rpm Wuaan 4 undl 30 3undl

3, 9IntuwdI superatant e udauSuanududuadlaladszann 100x10°

cells/UL A28 0.2% BSA+PBS/EDTA
YuURdUN15IaUAY monoclonal antibody

1. dundadeniiwseuldusuns 50 pL Tdaslunaend 1 waviundoude FITC Mouse
lsG Isotype control (BD Pharmingen, San Jose, CA, USA) dilution 1:50 U183 50
ML T du negative control Yaundniion

2. dundadentiwionliviunns 50 pL ldlunaend 2 wdnhundeudie FITC labeled
anti-human CD41 MoAbs (strain: P2) (Beckman Coulter, Indianapolis, IN, USA)
dilution 1:50 U3u1#5 50 pL T68u positive control waandniden

3. Pnunadeufegndlunasnd 3 (naen test) lngldindndeniideinisnsaaiiiulnd
USums 50 UL u1densie FITC labeled anti-human CD36 MoAbs (strain: FA6)
(Beckman Coulter, Indianapolis, IN, USA) dilution 1:20 U311%5 50 UL

4. 1viaenviaany incubate Nigaumgiiviesluiiln WWunan 30 wiil
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5. Juds 1 adeshe buffer 7 3000 rpm WHunan 4 widt 30 Fund
6. W@y supernatant 714 WAL 0.2% BSA+PBS/EDTA 500 pL iluindnendes

flow cytometer (FC500 MCL; Beckman Coulter, Indianapolis, IN, USA)
onmsulana

Wesurunegeulylunisulanannassazeuravevaen control ey Lo

U

naena?l 1 (negative  control) Wwadinamdenlunasnilnesldfind FITC  dwlunasny 2
(positive control) lwaalnandendasing FITC labeled anti-human CD41 McAbs (CD41
\Ju marker  vounénden) uaziioldgnisiedindndenuasivuaiiufinsiatuiwadinds

\don luvapanaaoudus n13 CD36 vuNanden Wniin15And FITC 8 una positive Wi

alufedling negative
JUABUNISIDU monocytes

1. thsegaden EDTA blood finsiusiadu CD36 positive duadlunaend 1 uaz
viaendl 2 Uunnsviaenay 50 ML

2. viaendl 1 feudae monoclonal antibody mouse 1gG - FITC / monoclonal
antibody mouse 1gG — PE (BD Pharmingen, San Jose, CA, USA) 1Ju negative
control

3. viaend 2 fausie monoclonal antibody anti-human CD14 - PE (Biolegend, San
Diego, CA, USA)/ monoclonal antibody anti-human CD36 - FITC (Beckman

Coulter, Indianapolis, IN, USA) WHu positive control
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4. viaenil 3 14@e819 EDTA blood fidpan1snaaeu CD36 Seudae monoclonal
antibody anti-human CD14 - PE (Biolegend, San Diego, CA, USA) / monoclonal
antibody anti-human CD36 — FITC (Beckman Coulter, Indianapolis, IN, USA)

o . a a v ey a Y o v ¢ & & 9
5. 91AUU incubate quWﬂuﬂﬁﬂiumuﬂ 20 U LLa’JV]’]FLMLGUaaLN@L@@WLL@QLL@ﬂ@I'}U

Y

a v a

lysing solution 111U incubate ﬁqmmmaq Tuiifindn 10 undl

6. aniudiu 3,000 rpm Wuan 2 Wit udamausupernatants #ia waadudne 2 ads
§e 29% fetal calf + 1X PBS i 3,000 rpr w1y 2 Wi

7. Mntuman supernatant e W 19 paraformaldehyde (PFA) 500 pL 11l

Tameiasas flow cytometer lagidaniiasieinguiadlululed ann1sind CD14-

PE
Asn1sudana

Wesusunaaaulndlunisulanaynasiazaunavasvasn control  fow Tu

L4

waoafl 1 (negative control) wadnandenluvasnisedifind FITC  diulunasnil 2
(positive control) waalululednes@nd Mab anti-human CD14 - PE / Mab anti-human
CD36 - FITC (CD14 Ju marker vaslalules) drlunaendl 3 Guduluidunaen test

naaaunt CD36 vulululad a1lin1sind CD14-PE  way CD36-FITC  a1uwatdu CD36

positive AAndlaN1y CD14-PE ualifnd CD36-FITC lvinailu CD36 negative uululules
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ANSASIVIAIIHN variant VBe8U CD36

351 MSWNUSInal DNA fragment 91A83n1302835 Polymerase Chain

Reaction (PCR)

a a a e v & .. ¢

WnUsinaauelina flow cytometry Wu CD36 deficiency laglalnsiues
AIURITNN 2 TTURaUN159I1 PCR Tu exon /199 ASLAAINITNA 2 initial denaturation 7
96 DIANTALTYE WU 5 W7, MUAIY 35 cycles VBY 96 BIALYALTYE WU 30 IUT; 60
DIANTATUE WY 45 T 72 DIAMTALTEE WU 30 U7, wag final extension of 72

pAwalEd U 7 WAl nUuesia PCR product 7leeng 2% agarose gel

electrophoresis
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AN5199 2 anfuLuaTedlnsasansudu CD36

CD36 gene Primers Sequences (5-3) Length (bp) | PCR product size

(bp)

Exon2-3 E-23F ATGGTGATATTAGAGAGTGT 20 1,070
E-23R TTTAAGACAGCAATGGAGTC 20

Exond E-4F GTAAAAGGCTAAAAAGACTG 20 672
E-4R ACTTCATAAACATAGGGAAG 20

Exon5 E-5F CCCCTTCTCGTTAGTTTGCT 20 707
E-5R TTTCTTACAGGCTGCGTTTG 20

Exon6 E-6F TTGTATTAAGCTCAATATTAGC 22 350
E-6R ATAAAATTATGCCTTGCC 18

exon 7 E-TF AAGTAACATTTTCCCATAC 19 187
E-7R ATGAATACTATTCCTGCT 18

Exon8 E-8F TGCAATAAGATAAAAGGTTC 20 356
E-8R AATTTTGTTGTGGGGATA 18

Exon9 E-9F GTATCCGCCTCCTGGGTGC 19 906
E-9R GCTTGGGCTCAAGGGTAGTG 20

Exon10 E-10F CAGAATGTAAGTTCAGGTT 19 268
E-10R GACTGTGCTACTGAGGTT 18

Exon 11 E-11F TAGACATATTACTGCCTGAA 20 485
E-11R AGGAAGAAATCGACCTAA 18

Exon12 E-12 F CCTTAAGTTACTACCTTCTC 20 201
E-12 R AATAACCATTTTCAAGAG 18

Exon13 E-13F TATTTCAGTTCCCCGAGA 18 463
E-13R TTTGTTCAATTGGATCAT 18

Exon 14 E-14F CTTGCCTTATAGATACTG 18 470
E-14R TACTTTAGTGATCTGCGT 18
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N139TUNARAZNISHUANE

N50UKA
nseuHansnTIAAeIE PCR Ransananudeiiowazanugniesuesns
YIAEIINMTUTINGUBIAU DNA Marker leader (M) wagvasafiliindudusemunuwg
au (negative control; NC) azsiasliiusnguaulag éﬁ’ﬂgﬂmwﬁ 3

DNA Marker leader negative control (DW)

PCR product

AN 3 kanIN1seuRaUfAsen PCR

nasudana

IS

a | A a a 1% ¥ a Ao Y g v A
Aueniinyunals agdedidadaninmeiulnsuesilanaaey Weoaenm
melduasdanirliledn azusnguauliiiu wansindedeiuildadaves Exon 6w A3

a a & = oA LY =
LLUama%waﬁmmﬂmeamLauLawﬂswﬂmmwmmqnwmmaﬂ PCR product N

ivuanseli lneguuin PCR product Tum151eit 2
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N13ATIAATITARIAULUE
PCR product l#ian38dneiu damsiliuiansse PCR Purification kit wén
Jsviniseruaisuluaniy wealla DNA sequencing (@931A51¥%USEY Macrogen, South
Korea) ddiutuadilsithunm variant felusunsy CodonCode Aligner Tnei3euiitsudeya

nu reference sequence Iugmﬁﬁagaslu GeneBank

(https://www.ncbinlm.nih.gov/BLAST/)  WagaIHAN1TIATIEINTIAaRulngElieIuey Lo

Ly

guduna
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NaN1598

nanivUsEnaulume 3 dulaun nan1smsIan CD36 (Nak) @3 flow
cytometry  HaMIIANTIETIMIINzaNYeINIY PCR TunsifinuSinaifiiewe exon 2-14
V998U CD36 Lﬁam’m DNA sequencing LLag NaN1IKN variant V998U CD36 Tud9g19hlou
@ CD36 deficiency
4.1 NANNTNAFBUATIIN CD36 (Nak’) A1e35 flow cytometry

1115 validate 35n15as2avueuRian CD36 vunanidonuayiululed fAeis
flow cytometry fawsuvaaaulufiogsidesnisfne T,maiﬁﬁﬁaaéﬂqﬁu‘%anﬂﬁiﬁmwma
CD36 (Nak °) positive Waw negative ULINAAEBA 11U 30 AL WUIlRagNFDS
e

HANTIATILOURALAY CD36 (Nak’) uuindnden s1e35 flow cytometry Tu
fhethandnidentuinafiiimidion O vesguduinislafinuwsiend anmvelne S
598 §10819 WUINMKA CD36 positive $1uU 588 foee Anlu 98.33% uaz lvina
CD36 negative (CD36 deficiency) §1uau 10 faeene andu 1.67% PNAIASILeN

¥iln CD36 deficiency lnansiawloudlau CD36 UquIuisam“LuﬁaasiN{{U%amﬁiﬁma CD36

negative 91U 10 f8E1e fEds flow cytometry WUILYRA negative §1UIU 1 0819
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wlanallu CD36 deficiency type | waglvina positive 112U 9 fogs wlanalu CD36

deficiency type Il S18azi8unsfuandly a15199 3 wag A9 4 wag 5

ANS197 3 WANM9ATIA CD36 (Nak’) phenotyping 1ae33 flow cytometry

CD36 (Nak’) U wWosidud
phenotyping
CD36 positive 588 98.33
CD36 negative 10 1.67
" Typel "1 " 017
" Type |l =9 " 150
v 598 100.0
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B
Y

Number of cell
Number of cell

T
L

! "';L. ! ...‘ \‘-' ‘.‘.“l
FITC FITC

Al 4 flow cytometry histogram Yoananien CD36 negative (A) wag CD36 positive
(B)

107

D1 02 " P jiz
] | A ] B
1 "w
Lad LTe) :
& - g
g 10 E “l-E ik
L] (W] :
: | “m i
P D3 D4 =
T T r—— A P P Pt
CD36-FITC CD36-FITC

A i 5 flow cytometry histogram vaslalulad CD36 negative (A) wag CD36 positive
(B)

4.2 HAMIMATEUMEN TNz aNd S UNISATIaINBU CD36 Tu Exon i 2-14 Tng33
PCR

NanIsNAdOUINAN TN zaLd v unsNUSI RS weludes Exon 7
2-7 993 CD36 lneisfidens Wsunsuusniild CD36P1 1 initial denaturation Ao 96°C 5
1191, denaturation  96°c 30 U1, annealing 58°C 45 U1, extension 72°C 30 U1
wae final extension 72°C 7 undl saium 35 58U WUdn Exon 2 — 5 Usmguauﬁ@usﬁu WA

Exon 6 - 7 WiUsnguaufiduetiu aslan 1z iminzausnisng 4 uaznnd 6
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M 1 2 3 4 5 NC

Exon 2-3

Exon 4

Exon 5

Exon 6

Exon 7

AT 6 LAAINANITNAADUMAN M NALZEALUDY Exon 2-7 Program CD36P1

A338elavinnisiingumngiYae annealing  Tulusunsuiiass CD36P2 annealing

VA v =

60°C U1 Exon 6 — 7 fdlaiusnguauiduedu {idedslsinsifingamaivag annealing
3nasddulusunsudug fie CD36P3-  CD36P8 wuilusunsuilunzaufs CD36PS lay
Wasy annealing temperature WU 55° wua Exon 6 - 7 wag Exon 10-11 ‘LJiWﬂQLLa‘Ua

WU @ Exon 8 wag 13- 14 Uuannzlagld gradient PCR Us1nguaumidutetusy

ayanneimngadilunnsned 4 uassun 7 - 8
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Exon 6

Exon 7

Exon 9

Exon 10

Exon 11

JUT 7 UAAIHANTNARBUMAN ISV ALYRY Exon 6 - 7 Wag Exon 9-11 14

annealing temperature Wu 55

E8 E12 E13 E14

E‘Uﬁ 8 LARINANISNAZDUMANIENNIZENYBY Exon 8 uag 12-14
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A15199 4 1Uswnsu PCR Awinzauluwsas exon

Exon PCR program

Exon 2-5 - Initial denaturation 96°C 5 w9
- denaturation 96°C 30 3u’1ﬁ, annealing 58°C 45 3mﬁ, extension
72°C 30 A7 (v 35 58U)

- final extension 72 °C 7 w1l

Exon 6-7 - Initial denaturation 96°C 5u1#

- denaturation 96°C 30 3u1#, annealing 55°C 45 Ui, extension
way 10-11 .

72°C 30 U9 (M191uA 35 58V)

- final extension 72 °C 7 w1

Exon 8, 12-14 - Initial denaturation 96°C 5u1#
- denaturation 96°C 30 3u1#, annealing 56°C 45 3u1#i, extension
72°C 30 Jundl (anua 35 59)

- final extension 72°C 7 u1#

Exon 9 - Initial denaturation 96°C 5 w1

- denaturation 96°C 30 Au1, annealing 67°C 45 3u1#, extension
72°C 30 undl (v 5 s8U)

- denaturation 96 °C 30 esm‘ﬁ, annealing

63 °C 45 emﬂﬁ, extension 72 °C 30 W17 (Y9uuA 25 S8U)

- final extension 72 °C 5 u1#i

4.2 HaN15A5129 DNA sequencing

a ¢ . a ) A g Y
NIATITNATIZYHA DNA sequencing ¥8d exon 71 2 — 14 9INAIBE19RLEUOVDIY
Usnaladinvasguduinisladinuiend aninvalve 1a1ig CD36 deficiency 311w 10
718 Tudmves wu variant Tu exon 2-6, 9, 11 uay 14 uslsiny variant Tu exon 7-8, 10, 12

ez 13 Aauandlunisen 5 waggunnd 9
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A1919% 5 Nan193LAT1¥% DNA sequencing U84 Exon 71 2 — 14

Location

mRNA

Amino

acid

Mutation

Change in amino acid

Mutant sample

dbSNP number

ClinVar
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Location mRNA efwoded Mutation Change in amino acid Mutant sample dbSNP number ClinVar
Exon 2-3 | -183to + 1-4écid c.80646139A>C cA132A>C: 5 prime UTR variant No. 1,5,6,7,8,10 (A/C) rs1089654 A/C Likely benign
120 encoded No. 4,9 (CQ)
Exon 9 749-811 250-273 <. 80D EAA C.120+#69aE12G>A Na. N&ING5%6,8,9,10 (G/A) rs3173802G>A
c.80647015C>T c.120+155C>T No.1-10 rs1527463 C/T
c.80646844A>G c.104A>G No.1
Exon 4 121-281 41-94 €.80656534T>C c.121-6T>C No.1,3,5,6,7,8 (T/C) rs3173798 C/T Likely benign
No. 2 (C/Q)
€.80656954C>G €.281+254 C>G No.1,2,3,5,6,7,8,10 rs3212165 C/G
Exon 5 282-429 94-143 €.80661053A>G €.282-10 A>G No.1-10 (G/G) rs3211892 A/G Likely benign
€.80661068G>C c.287G>C, Arg96Pro No.2 (G/Q) rs70961715 A/C/G
c.80661113 80661114delCA c.332 333delCA, Thr111Serfs No.4,6,9,10 rs1085307059 -/CA Pathogenic
(Platelet glycoprotein IV
deficiency)
Exon 6 430-609 144-203 c.80663176A>G C.609+7A>G No.7 (A/G) rs771055875 A/G
Exon 7 610-701 204-234 - - - -
Exon 8 702-748 234-250 - - - -

=2 . . < .
C. MUN8AN coding region %38 coding base
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No.2 (A/A)
€.80669659C>A C.749-294C>A No.5
c.80669797G>A C.749-156G>A No.2 (A/A) rs3173803G>A
No.1,3,5,6,8,9,10 (G/A)
c.80669953C>A c.749-T7C>A No.5 - -
c.80669673T>A C.749-280T>A No.2 - -
€.80669634T>G C.749-319T>G No.1,5 (T/G) E -
c.80670010insT c.806insT, Ser269Phefs No.10 - -
Exon 10 819-1006 273-336 - - - -
Exon 11 1007-1125 336-375 c.80672053C>A c.1125+13C>A No. 1,2,5,6,8,10 (C/A) rs3211942
Exon 12 1126-1199 376-400 - - - -
Exon 13 1200-1254 400-418 = - - -
Exon 14 1255-1688 419-472 €.80673963G>A €.1255-20G>A No.2 (G/A) rs753717189 Uncertain

significance




A) C.80646139A C

kGTTC-TTTCCT

C) C.80647015C>T
AAATERTEEAT A A G|

|
-

E) C. 80656534T>C

T 7T TIWENEA 7TAG

MV A

CTTTTCCATAGC'

T

G) c.80661053A>G

cEwxv 6 CRTYIN T T ICc T |

-10
) c.80661113 80661114delCA
C A A CTAIES v c il

CA A CACAGTTCTC

/\/\ \/\-'/\/\A/\/\
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B) C.80646844A G

TAch-GAA-Ac'

m A

D) C.80646927delT
'TTTG-ATTTAC

F) c.80656954C>G
AT A ATAA G AT T T
530 540

1
[\ \

AT AAACAGA ATTT |

e

H) c.80661068G>C
AGTTCHENT™ TTTOCT

FI‘I \

J) c.80663176A>G

T A Alel TERCGIEIAN A A T

620

3‘1]17; 9 AN chromatogram ALY variant U89 exon 2-3 (A-D), Exon 4 (E-F), Exon 5 (G-

1), Exon 6 (J)



K) c. 80669641G>A

C A A G c I C c

CA A GENSCEETACC)

M) c.80669797G>A
TG G C CpegG T TA T T

il

TGTAT T T TAG T

WA A

ey Exon 14 (S)
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L) c.80669659C>A
EE .. Y

-290

c C

Mg

CCAG-TﬁﬂTTT

N) c.80669953C>A
A C T pAn==gy C

-8' -

J \f ‘MM il

P) c.80669634T>G

TG G A

AT-ACAAG

AWl

3‘1]17; 9 (§i9) AW chromatogram AU variant U89 U89 exon 9 (K-Q), Exon 11 (R)
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Q) ¢.80670010insT R) c.80672053C>A
T T ¢ T I AACACHEIT TATTG

810 A
N [\ ¢
WA 1
ViAaA gl

TTCTT_TGATAT
| 810
l"|
VIV

5) C.80673963G>A
6T T _ANNT T AT T

/ \/\Nx “/\/\"ﬁ\/\/\f

6 T TIEHAT TAT T

f/\/ W ina

g‘lJ‘ﬁ 9 (§i9) AW chromatogram LKL variant U89 U89 exon 9 (K-Q), Exon 11 (R)
kaig Exon 14 (S)
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d5Uuan1sIas

[
[

NASANYIATIY

IS

nnUsTatAivensIIALDkaLYtinves CD36 deficiency

Anw) variants v938u CD36 fiJuammuos Nak’ negative (CD36 deficiency) waziiiafinen

¥
o

aruduiusvewdin  CD36 deficiency AU variant #insyany mMsAnwivhnisnsiam
WeuAY  CD36  (Nak)  uvwndndenvesiuinananidonvesauduinisiainuiei
annalng 11U 598 feEe Mmeds flow cytometry WuIINNIRSIa CD36 UWLNAR
Fonlinallu negative 1wy 10 feene (1.67 %) dlothunasamueuRiay CD36 (Nak’)
vulalulad wuandu CD36 deficiency type | 3171 1 §1e819 (0.17%) Tina negative W
vunanidenuazlaluled wavlvinallu CD36 deficiency type Il $9uu 9 foeng ( 1.5%)
I9ika negative lRWITULLINAALGDA WAlvHa positive uullules

slevinsdinwn variant vessheeiilu CD36 deficiency vk 10 518 Ines
DNA sequencing kagiiiNiAsIEh variant WiguAuanuLUawes reference sequence 1ag
T9lusunsuiimszs CodonCode Aligner Tnadad wu variant T exon 2-6, 9, 11 uag 14
watlsiny variant Tu exon 7-8, 10, 12 way 13 91NWNANITILATIER WU variant TAgiisisan
ANUAIAYNNAATN AD 332-333delCA %ﬂaguiuu exon 5 ¥liAn frameshift mutation 7

fdunseesiilufl 111 luwa DNA sequencing $1u7u 4 ege (No.d, 6, 9,10) Fa DNA

No.4 1Ju CD36 deficiency type | wagwu variant fviliinnsiasunlasnsnesiily fe
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287 G>C s‘ﬁqagjuu exon 5 VlTinsiwaswaiinnsaeziluain Arginine 18 Leucine figdu
nsnewiiluil 96 Tu 1 fees DNA iy CD36 deficiency type Il (No.2) wag variant 7ivils
AnnsdsunUainsnasilusunis 269 vy exon 9 90 Serine 1Ju Phenylalanine fo
c.806insT 1170879 DNA No.10 uendmniudianyuii variant dalvajegludau non-coding
region (intron) ApUMIEAIAILMLS coding lAWA c-132A>C: 5 prime UTR variant,
C.120+155C>T, €.121-6T>C, €.2814254 C>G, ¢.282-10 A>G Wag variant inulusegiamn

f79819 AD .282-10 A>G (rs3211892 A/G)

anisewa

miﬁﬂmﬂ%”’ﬂﬁwudwmsmm CD36 deficiency #5© Nak’ negative 37U 10
feg1a Aoy 1.67 % nTwau 598 fees wenvlinues CD36 deficiency AI8N15A59
cD36 uullules wuinlvinalu CD36 deficiency type | §1uau 1 feene Anlu 0.17%
warliinalu CD36 deficiency type Il $1uan 9 dregs Aadu 1.5% Fadmnudenndos
IndiAeaiuawideves Unwijitaroon Y. wazamz wuindl Nak™ negative 2.28% lufu3ane
Tafinnanz Susenideanile (Urwijitaroon. 1990: 868-870) waznsinwilufunuaudves
Nak negative Useuad 2% (Li. 2015: 666-673 ; Lin., Shieh., and Yang. 1993: 155-157 ;
Xu et al. 2013: 1199-1206 : Xu et al. 2014 : 557-564) IndiAsaunsinwves AwA
w89 Nak’ negative ¥133aidy U wazdulRe Useunas 2-3% (Mohd et al. 2008: 60-65)
Lwimﬂmiﬁﬂmf:wuﬁmmﬁgaﬂ’jﬂﬂizﬂmiﬁm’s Caucasian 751 Nak’ negative 0.3% (Curtis
and Aster. 1996 : 331-334) Usueniilumedesiurineilenmaindayman anti-Nak’

Ifaandnynafawn msiinsnunudnimsdouduianaiill Nak’ negative Tid1sas Tunsdl
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ey CD36 deficiency type | uaza¥s anti-Nak” Fuudn srliansasuindnidons
Uimafill D36 wie Nak 1# esnnidelindadesiudily indndenazgnvinane
nalmnntgyy platelet transfusion refractoriness WaAZNISAANIIZIEDADDNANE AIUU
fhowmaideddsundndenanduinafiiu D36 deficiency wio Nak’ negative ity
Feowuluguiamduden (2-3 %) mniinsnsis CD36 lufuinauasyimeadouliudr Aoy
anusaviewmderUilnegeiuria

MsANYEWY variant ﬁa@ﬂuwgﬂdau coding region way non-coding region s
variant lud@u coding 3 Wuu Ao 287 G>C, 332-333delCA wag c.806insT VlMAANTS
Wasuudasluldsiu €036 FeenadeliinanuRnund wiewin damaged protein Tu waz
WU 287 G>C @0ARasINUUITBTOY Xu wagane (Xu et al. 2014 : 557-564) @11 332-
333delCA waz C.806insT SelimuseauannisAnudug MnmsAnwE wudeeeiidu
CD36 deficiency type | §9uau 1 §egne T variant WU 332-333delCA wsiflosannnuiiies
WA 1 fegheuazny varant dlushegneiidiu CD36 deficiency type I wuffy Sedilsl
anunsnagUaruduiusldodsdaay  wenantunudnd variant Tudiumes non-coding
region (intron) w8s CD36 defficiency type Il @wlugilu c.-132A>C %q@g”ludauﬁqﬁ’m
start codon @enAdasiuNTsANEITEY Xu wazAmy WuIfin1suandeante CD36 anaude
vl CD36 defficiency feduiiugruiendunalnnmsmuaunisuanieanyes
D36 Tupuiifl variant c.-132A>C Javimiiiidu cis-regulatory elements lugau 5-UTR i
muAuMswasiianisaiislsiu €036 Wefimadsuuasiailiaidldanas (Xu et al

2014 : 557-564 ; Kashiwagi et al. 1995: 1040-1046)
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nEmsnsaeillulndves CD36 frewmaila flow cytometry Adlunsdnui
fidoRfedinugnioauiugigs uasiimnalilunisnnags uilifosiafothouasedosiief
s frinsveaeusesdimudiunglunismsin uardedldsumsiinduneuldiedesile
wiagslsfimstiieumngaslunsnsramifulndves €36 lufthoussdu3nn ewy
vosUfuRnsfiauiifinies flow cytometer ity Fuduedosdofifiiaunsdainidunis

avRluiesUfiRnisaniy WsevaIUURNTTLAY Jadudodrdalunisnsiaves

wosUfuRn1saly

RIGIRIE
msinwlulszrnsvwinlngIusezasounquussynsirunioazioulmi
09 variant ¥098u CD36 Tuuszmnsineanniuuaylvinafignieuiugdaiy waziiusslevd
#ON15W1 CD36 negative Liled1sadligiielunizaniduldfgdu waswinwu variant vy
common luusgnnsing anansarivoyaunUssend wagimunyansanldinailn PCR-SSP
2 . Y = v N < I aa I3
w38 real time PCR ld Feagldnanminiuazsnignnil 38 flow cytometry wazilu

madendmsurioslfunnisilaifiases flow cytometer wsiflianeiases PCR
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NAN137523 flowcytometry M19usA 598 518

Sample No. Result Sample No. Result
1 positive 29 positive
2 positive 30 positive
3 positive 31 positive
4 positive 32 positive
5 positive 33 positive
6 positive 34 positive
7 positive 35 positive
8 positive 36 positive
9 positive 37 positive
10 positive 38 positive
11 positive 39 positive
12 positive 40 positive
13 positive a1 positive
14 positive a2 positive
15 positive 43 positive
16 positive a4 positive
17 positive 45 positive
18 positive a6 positive
19 positive ar positive
20 positive a8 positive
21 negative 49 positive
22 positive 50 positive
23 positive 51 positive
24 positive 52 positive
25 positive 53 positive
26 positive 54 positive
27 positive 55 positive
28 positive 56 positive
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Sample No. Result Sample No. Result
57 positive 90 positive
58 positive 91 positive
59 positive 92 positive
60 positive 93 positive
61 positive 94 positive
62 positive 95 positive
63 positive 96 positive
64 positive 97 positive
65 positive 98 positive
66 positive 99 positive
67 positive 100 positive
68 positive 101 positive
69 positive 102 positive
70 positive 103 positive
71 positive 104 positive
72 positive 105 positive
113 positive 106 positive
74 positive 107 positive
75 positive 108 positive
76 positive 109 positive
e positive 110 positive
78 positive 111 positive
79 positive 112 positive
80 positive 113 positive
81 positive 114 positive
82 positive 115 positive
83 positive 116 positive
84 positive 117 positive
85 positive 118 positive
86 positive 119 positive
87 positive 120 positive
88 positive 121 positive
89 positive 122 positive
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Sample No. Result Sample No. Result
123 positive 156 positive
124 positive 157 positive
125 positive 158 positive
126 positive 159 positive
127 positive 160 positive
128 positive 161 positive
129 positive 162 positive
130 positive 163 positive
131 positive 164 positive
132 positive 165 positive
133 positive 166 positive
134 positive 167 positive
135 positive 168 positive
136 positive 169 positive
137 positive 170 positive
138 positive 171 positive
139 positive 172 positive
140 positive 173 positive
141 positive 174 positive
142 positive 175 positive
143 positive 176 positive
144 positive 177 positive
145 positive 178 positive
146 positive 179 positive
147 positive 180 positive
148 positive 181 positive
149 positive 182 positive
150 positive 183 positive
151 positive 184 positive
152 positive 185 positive
153 positive 186 positive
154 positive 187 positive
155 positive 188 positive
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Sample No. Result Sample No. Result
189 positive 222 positive
190 positive 223 positive
191 positive 224 positive
192 positive 225 positive
193 positive 226 positive
194 positive 227 positive
195 positive 228 positive
196 positive 229 positive
197 positive 230 positive
198 positive 231 positive
199 positive 232 positive
200 positive 233 positive
201 positive 234 positive
202 positive 235 positive
203 positive 236 positive
204 positive 237 positive
205 positive 238 positive
206 positive 239 positive
207 positive 240 positive
208 positive 241 positive
209 positive 242 positive
210 positive 243 positive
211 positive 244 positive
212 positive 245 positive
213 positive 246 positive
214 negative 247 positive
215 positive 248 positive
216 positive 249 positive
217 negative 250 positive
218 positive 251 positive
219 positive 252 positive
220 positive 253 positive
221 positive 254 positive
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Sample No. Result Sample No. Result
255 positive 288 positive
256 positive 289 positive
257 positive 290 positive
258 positive 291 positive
259 positive 292 positive
260 positive 293 positive
261 negative 294 positive
262 positive 295 positive
263 positive 296 positive
264 positive 297 positive
265 positive 298 positive
266 positive 299 positive
267 positive 300 positive
268 positive 301 positive
269 positive 302 negative
270 positive 303 positive
271 positive 304 positive
2712 positive 305 positive
273 positive 306 positive
274 positive 307 positive
275 positive 308 positive
276 positive 309 positive
277 positive 310 positive
278 positive 311 positive
279 positive 312 positive
280 positive 313 positive
281 positive 314 positive
282 positive 315 positive
283 positive 316 positive
284 positive 317 positive
285 positive 318 positive
286 positive 319 positive
287 positive 320 positive
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Sample No. Result Sample No. Result
321 positive 354 positive
322 positive 355 positive
323 positive 356 positive
324 positive 357 positive
325 positive 358 positive
326 positive 359 positive
327 positive 360 positive
328 positive 361 positive
329 positive 362 positive
330 positive 363 positive
331 positive 364 positive
332 positive 365 positive
333 positive 366 positive
334 positive 367 positive
335 positive 368 positive
336 positive 369 positive
337 positive 370 positive
338 positive 371 positive
339 positive 372 positive
340 positive 373 positive
341 positive 374 positive
342 positive 375 positive
343 positive 376 positive
344 positive 377 positive
345 positive 378 positive
346 positive 379 positive
347 positive 380 positive
348 positive 381 positive
349 positive 382 positive
350 positive 383 positive
351 positive 384 positive
352 positive 385 positive
353 positive 386 positive
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Sample No. Result Sample No. Result
387 positive 420 positive
388 positive 421 positive
389 positive 422 positive
390 positive 423 positive
391 positive 424 positive
392 positive 425 negative
393 positive 426 positive
394 positive az7 positive
395 positive 428 positive
396 positive 429 positive
397 positive 430 positive
398 positive 431 positive
399 positive 432 negative
400 positive 433 positive
401 positive 434 positive
402 positive 435 positive
403 positive 436 positive
404 positive 437 positive
405 positive 438 positive
406 positive 439 positive
407 positive 440 positive
408 positive 441 positive
409 positive 442 positive
410 positive 443 positive
411 positive 444 positive
412 positive 445 positive
413 positive 446 positive
414 positive a47 positive
415 positive 448 positive
416 positive 449 positive
417 positive 450 positive
418 positive 451 positive
419 positive 452 positive




54

Sample No. Result Sample No. Result
453 positive 486 positive
454 positive 487 positive
455 positive 488 positive
456 positive 489 positive
as7 positive 490 positive
458 positive 491 positive
459 positive 492 positive
460 positive 493 positive
461 positive 494 positive
462 positive 495 positive
463 positive 496 positive
ae4 positive a97 positive
465 positive 498 positive
466 positive 499 positive
a67 positive 500 positive
468 positive 501 positive
469 positive 502 positive
470 positive 503 positive
ar1 positive 504 positive
472 positive 505 positive
473 positive 506 positive
474 positive 507 positive
ar5s positive 508 positive
476 positive 509 positive
arr positive 510 positive
478 positive 511 positive
479 positive 512 positive
480 positive 513 positive
481 positive 514 positive
482 positive 515 positive
483 positive 516 positive
484 positive 517 positive
485 positive 518 positive




55

Sample No. Result Sample No. Result
519 positive 552 positive
520 positive 553 positive
521 positive 554 positive
522 positive 555 positive
523 positive 556 positive
524 positive 557 positive
525 positive 558 positive
526 positive 559 positive
527 positive 560 positive
528 positive 561 positive
529 positive 562 positive
530 positive 563 positive
531 positive 564 positive
532 positive 565 positive
533 positive 566 positive
534 positive 567 positive
535 positive 568 positive
536 positive 569 negative
537 positive 570 positive
538 positive 571 positive
539 positive 572 positive
540 positive 573 positive
541 positive 574 positive
542 positive 575 positive
543 positive 576 positive
544 positive 577 positive
545 positive 578 negative
546 positive 579 positive
547 positive 580 positive
548 positive 581 positive
549 positive 582 positive
550 positive 583 positive
551 positive 584 positive
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Sample No. Result Sample No. Result
585 positive 592 positive
586 positive 593 positive
587 positive 594 positive
588 positive 595 positive
589 negative 596 positive
590 positive 598 positive
591 positive 597 positive
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The Study of CD36 (Nak® Antigen) Phenotype in Platelet Apheresis
Donors of the National Blood Centre, Thai Red Cross Society

Meayures Esnghate', Atthephal Srisuddee’, Chei Boslchet, Kanolowen Chinbordes’ Sirilal: Phisngheroen’,

Pawines Kupatawintu®, Nolines Jifjol’, Soprapei Ehanuntong’, Amyn Totowntorn® and Sucha Chulsomles’
Fasulty of Madizel Techzology, Husckime Chelemmpraliet Tniversiny Weticnal Blood Ceztre, That Bad Cross Sooiety

Abstract:

Backgroeund: CD36 or Nak'or GPIV is a glyoopretein on platelet membrans and other oells such as monooytes
and sndothelial oells. CD36 is working as a class B scavenger receptor. CDJ35 deficienoy (Nak"negative) persons
oman produse anti-Nal"when they reosive hined transfuston or during pregnaney, sspeaially CD36 defimenay type [
Objective: To study CD3E (Nak") phenotype in platelet apharesis denors of the National Bloed Centrs, Thai Red
Cross Socisty in order to be used as a preliminary data mn its olinioal signifioanos. Metheds: This research
studied CD35 an B9 platelet samples and 36 monooyte samples inoluding § samplas with CD36 negative an
platelets and another 30 samples with CD36 positive on platelsts obtained from platelst apheresis donors. Al
samples were phenotyped by flow oytometry. Results: CD36 positive (Nak'positive) was found in 558 samples
(98.33%) while CD36 defiviency (Nak'negative) was found in 6 samples (1.67%). CD36 defioienoy was found in
& monooyte sammples; CD35 deficiency type I was found in § semples and CD36 deficienoy type [ was found in
1 sampls. This study indioates that Nak® antigen may oause alinical problems in Thai population.

Eeywords : ® CD35 @ Nak® antigen @ Tha: binod donors

J Hematol Transfus Med 2017:27:111-6.

J Hematol Transfus Med Vol 27 No. 2 Apnl-June 2017
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CD6 TunAnAandu negatve T § #0213 LALHA
positive 4T4IU 20 #7261 (HewnseuATMgNAadiEms
A mAdediumsRnmiedesssunsiis anane
nssumseienssumsidn gudimalafinuiond amnmalne
WHEET 1255
NHATIAHILEWALY CD36 1Adadaauas monocyte
@203 flow cytometry

nreIanndaiae

wEzmnEnfanaind o819 plesslet sonosmrare 1301R5
250 ML #12 2 51 98 0.2% bovine serum albumin (BSA)
+ phosphate buffer saline (PRSVEDTA Hanlhd iy i
ilihdiarmiEa 3,000 rpm Gt £0f 30 Sodl e
TumEN supematent §1 uwialSuanudaiaadlild
1SEHI 100 = 10° cells/JUL 798 0.2% BSA+PES/EDTA

SURBUNTIFBNEIN monoclonal antibedy

WimTnAEEUI AT 2 waan UstnauAle weaad 1
(negative contral) Yunfnfanflwiealitiines s0 po
W1Eauf 8 FITC Mouse IgG Isotype control (BD Pharmmin-
gen, San Jose, CA, USA) dilution 1:50 Y5185 50 UL
ussinndndaniiofeald luvazedl 2 Binas 50 pL an

aminlafainuannmishinalede 0 27 afuf 2 weww-fgnen 2560
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faudne FITC labeled anti-humen CD41 MoAbs (strain:
P2) (Beockman Coulter, Indianapols, IN, USA) dilution
1:50 Y315 50 pL 1§l positive contrel 921nER 820
ymamageudiasiahmaent 1 (maen wat) Ingliingn
Banfidamanssfiluluivians 50 p sfandae FrTC
Inbeled ant-human CD36 MoAbs (stmin: FAB) (Beckmen
Coulter, Indimnapalis, IN, USA) dilntion 1:20 131A5 50
L VMARATES inoubats ﬁqmmﬁ'ﬂ”aﬂuﬁi‘m e
30 vt udaiudi 1 aSafae busier 2000 rpm (uaE
41 20 Sofl AN supemetans fi3 wiuBu 0.2%
ESA+PES/EDTA 500 LIL ilySadaeedas Sow oyto-
meter (FCB00 MCL; Feclmen Coulter, Indianepoks, IN,
UsA)

Finrwdana huwaand 1 wadndndenlumaantiies
ls&nd FrTC 1.‘?|.ﬂ1.4 negative control E'?H‘.H“E'Zlﬂﬁ 2
gaanAndondadind FITC labeled anti-human CD41
MoAbs (CD41 1y marker 8 undnian) iy positive
oontrel Mefndnindenuasinniatndinsniadnan
Bam (waendl 1 uax 2 Mimmageudladudmagey i)
dnilumaaadi 3 #%2smsasn cp36 vwndndan wnd

NSANE FIIC §TMHA positive UAH1BIRAS [KHA negative

{Pigure 1)
(a)
k]
%
z
) 0 1w 0 1w
FITC
&)
§ -4
ls B
{
i w i3 03 w
FiTC

Figure 1 Flow oytomstry histogrem of CD6 nagetive

&) end CDI6 positive (B) on platelst

T AR LA

azu.naunﬂiau monocytes

wdazeiafen EDTA blood finmuefindu CD6
positive (uathmagafl 1 uazvaand 2 YSimTwasaa:
50 UL ﬁﬂﬂlﬂ‘ﬁ 1 g23@78 monoclonal entibody mouse
IgG - FITC ! meonoolonel anttbody mouse Ig - PE (BD
Pharmingen, dan Jose, CA, TSA) dlu negative control
‘lﬁﬂﬂ'ﬂ 7 §24f 78 monodlonal antibody anti-human CD14-
PE (Piclegend, San Diego, CA, USA) / monoolonel
antibody ant-human CD36 - FITC (Beckmen Coultar,
Indiamapoks, T, USA) U positiee contral LLE‘ﬂEETﬁ
7'14#22613 EDTA blood fifiasmmmagsay CD26 $1um 25
#1281 £24778 monoclonal anrihody anti-hummen D14
FE (Biuolegend, San Diego, CA, USA) / monoolonal
antibody anti-human CD36 - FITC (Beslmen Coulter,
Indianapolis, IN, USA) 91 incubate fignimpfivashy
fia 20 wiit wdrinlieaddindenunwAndie ysing
sobution 111y ineubate fizmafiias hiifinfn 10 wil
AIntAL 3,000 rpm iaa1 24 LHIMEN supemnatant
udathidns 2 mSada 2% fetal oslf + 1X PBS § 2,000 rpm
W 2 Wil e supermatant fir whufy 19
paraformaldehyde (PEA) 600 UL thluindaenas fow
oytemeter 1ntBanTinnsinguged lululsd anmsfind
CD14-FE

Finrswlana hasand 1 wadindnBenlumasaties
yifind rrre iy negative contrel #ihmaand 2 wad
lulul9ddasfind Mab enti-humen CD14 - PE / Mab
anti-human CD36 - FITC (CD14 $104 merker 12311y
1) 14l positive control (waaaf 1 uas 2 ¥imsmagay
dlaSudumaaeylna) dmiluwazef 3 dvdnlydumass
test nAdauw D26 wulululed dilinisind co1a-PE
was CDIE-EITC amamau CDI6 positve DIERESWIE
CD14-PE ui bifind c26-FITC Tikadu CD6 negative
wulnluled Figure 2)

wanfnm
IMMEAsILENRLAY CD6 (Nek) viundndangiiang
saaguduimalafinusiend dniow 598 faeea #1873 dow
oytometry WUT1HHHE positve T1MTU 589 92811 (98.23%)
uae TiHE negatve STUTM 10 Fa2ehs (167%) MM

smsnrrmuasfiou Co36 ulibiledhdansiuion

J Hematol Transfus Med Vol 27 No. 2 Apnl-June 2017
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Mal* Phenotyping in Thai Blood Donors 115
1w’ w
o1 o2 ol o2
w 0
¥ % Py
=10 i ' m"
8 3 8
103 o4 D3 4
ll:l"! 10°
]
vy v v T Ty =
1’ 10" 0 w 0* 10" e w0t
CD3&-FITC CD3&-FITC
a) (B}

Figure 2 Flow oytomsty soattergram of CD36 negative (A) and CD36 positive (B) on monoaytes

fl#na CDI6 negative S1WIM 6 @omEnd A2e%E Sow
oytometzy wuiiliua negotive THIH 1 AI2ETILERIN
il D28 defimenoy type [ I.I.‘ﬂ:il.'l“i'blﬂ positive STHIU E
fiag1anadidy CD26 deficienoy type I SlaaxBands
wan il Table 1 uae Figures 1 UAS 2

WBNIINTALATINS validate SERIsRTITMILELRIAY
CD36 UM monoaytes 1 lffeenalululadfuinnliua
CD26 (Nak*) posizvs unndndan 91umu 20 f1aehi wy
ilinagndas

Farsnl

CD26 ¥aa uewdiau Nak® 30w olass B SORVETET
receptor dlzfimanssduliahis ant- Nak* sunsom
uirefinamismmEfindeg Wu PTR, FNAIT, PTP usy
TRALF Anausnd1naImswanisania iweufimwinan
A5 mutations 1WEW CD36 i bilifimsudniaansas CDI6
1wgad Gend CD6 defiotenoy ia Halt negadve i‘l
utadu 2 sl 1Aun CD6 definienoy type I LHfiMIS
ugn1zenaa €036 wanindndenusclulilad uas cos
defivienoy type 0 WARISUER@ERME CDI6 191U
infmifan 41 CDI6 defisienoy type I aznalifndnm

d =
At anabuastingas

mndinanmsafiueuiuafl
CD6 dsfisiency (Nak' negarvs) SATIMUARA17UR1
dené ﬁ’ﬁmiwams'hm WUl CDI6 defioienoy (Mak'

sive) wo faonlunaede (2-10%) African (4-8%) uay

Afripan-Amerioan (2.4%) usiwylddavdiniza lusiafinn

Tahle 1 CD26 (Nek') phenotyping results n 599 samples

CD36 (Mak') phenotyping Number Percentage
CD36 positive 5ER 88.33
CD36 negative 10 1.67

B Typel 1 0.16
B Type I 5 0.84
¥ Mot testad 4 067

Total 593 1000

(0.2%) Sana lifadgwminEfintumuad Afrioen uax
Afrioan-Amerioan '.FTSI ST )
qmnﬁlﬁmﬂﬂ%aﬁi‘ui‘mqﬂ?zﬂaﬁtﬁﬂmﬂwmamﬁm
411924 CD6 deficienoy IAEASIINILEURALIU CDI6 (Nak')
wundndanuaclululed sasiinnninfanaaguduims
Tafinuy s91® 91471 598 §128138783F fow oytometry
WUTINRSI9 CDI6 Mandnidan fuadhi negative T111
10 #12eh1 (1.67%) uignnsadnmadinasadandawstie
481 CD26 deficienoy 314 6 §728E13 WUt CD36 Mina
negative nanunandsnuacluhiled Gy CDI6 deficienoy
type [ 91170 1 §72813 1HHA negative wuundndan
i CDI6 deficienoy type I 91424 5 62814 il
gunsoasian c036 wilhidadliasy 10 F2azha dlasam
Lsifiéraehavfin EDTA blood va0da2e1s 4 Tiefialia 55
maasnafilulmiezs c026 Semafin Sow oytometry
ieffefinmuendasivdig ussianablumeasaegs uwn

msinlafninmuanmisdyinslaie 3 27 afufl 2 ween-Siquie 2560
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A e o A v d & a 2 1.
HMaiirRnhmuazeiadiafinmum Sallanaomenzaa by
LI i oy a
msnsenf bulmlaes cp36 hafihauasdiudandmiudias
oy o o
UfiEmsiewiifiaas fow oytometer 1MuaANISHNM
nuninnusenndasiumidienaumii blngaes Urwi-
ftmroon ¥, UAEADE WU Nal' negativs 228%%Y UAs
nsftne szn 29257 Saduuanfindiia ey
aa & d g - ﬁ 1' W 1&
mnBfinediawiia Samamimsinmbunglsznnsinaly
s .
AsEuAauNTRAY wasinemilenaesfusaly

o
anmsfiniilinseithilndaaaenfiou cDs i
Nak* lududnananlafinnulng wudhdnilweidv cps
positive 1A8 CDI6 defisienoy fwylfiRaaunseduan
sfinld 6 918 dowulwaidu D26 deficienoy type I was
CD26 deficienoy type I wuldizs §amrevil¥ifinms
allpimmunization wazindmwmandfinld agialsfiam
aamimstinenda deidayslmainaeenades
n15fin alommmunization IWlsea1ns mewaly

findngsutlsznid
e A ax - L . .
midteiilafunsaivayusinamnaideindas
wiansufesd wasmdyimalafinoiani annnalne
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AnsAnwALtBadY Variant o4y CD36 Tudau Exon 2- 7 TuduSanlain CD36

Deficiency 371u7u 5 A19814

Variant of CD36 Gene on Exon 2 - 7 in Five CD3é Deficiency Donors :

Preliminary Study

' 1" a a1 s 1 o2
ugd wang |, aumds 1A, suars A3, ovsowa AdaRd’,

-

N 1 e ar 1
AUz adnalan’, digad duisdde
i & & e = &
aniznatanswand wrivendoii@eadimssfiosd
“auduimslafinwiind ammnalng

*Email : mayuree ke@email.com
of "
UnARAta
e o =) o z = .
']ﬁﬂ“ﬂ‘itﬁdﬁ IHEMIANTIEVMLIEAUNTINT Polymerase Chain Reaction (PCR) WAW1 Variant
a £ 1 = o L - - | & = =
w238u €D36 Tudu Exon #12 §1 7 lunduiuinelafinfidu CD36 Deficency v23RUSUIMslatia
wiad annaalng
o o o o= " "
A8nswadau manziiomzauesddl PCR warTwmsizfn variant 98afiu D36 Tudiuwes

exon 71 2 f1 7 97AKE DNA Sequencing Y99 €D36 deficiency type | 917U 1 978 waz CD36 deficiency

type Il 41U 4 5108

HAMENARDY ANTeTMLIEan s PCR 999 exon 2 81 5 #9 initial denaturation 96°C 5 Wi,
denaturation 96°C 30 ‘ﬁuﬁ: annealing 58°C 45 %mﬁ, extension 72°C 30 Guifl uae final extension
72°C 7 uT¥ @U exon 6 §1 7 Ao annealing 55°C 45 Hunii vndumileulusunsuusn wuihd variant
Uraulalu exen 7 5 fia 332-333 delca Tudog11 CD36 deficiency type | uas 287 G>C Tuadiafiiu

CD36 deficiency type Il
ANANAR : CD36 deficiency variant PCR DNA sequencing

Abstract

Objective: The aim of this study was to optimize Polymerase Chain Reaction (PCR)
condition and detect the variant of CD36 eene on exon 2-7 in CD36 deficiency donors of National
Blood Center, Thai Red Cross Society.

Method: We examined optimal conditions for PCR technique and analyzed the wvariant of
CD36 gens on exon 2-T from CD36 deficiency type | (1 sample) and CD36 deficiency type Il (4
samples) DNA sequencing.

Results: The optimal PCR condition for exon 2-5 was initial denaturation 96°C for 5

minutes, denaturation 26°C for 30 seconds, annealing 587C for 45 seconds, extension T2°C for 30

735
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seconds and final extension 72°C for Tminutes while the optimal cendition for exon 6-7 was
program which was similar to first program except annealing temperature was at 55 C for 45
seconds. Interestingly, we found variant in exon 5 which was 332-333 delCA in CD36 deficiency
type | and 287 G>C in one of the CD36 deficiency type Il

Keywords : CD36 deficiency, variant, PCR, DNA sequencing

unu

co36 ulusfusiianiroguuiawadvatsviaw ndnden lululed enthrocytes differentiated
adipocytes Uaz skeletal muscle SunlAvatoeiifgy CD36 antizen, Nak™ antizen, Glycoprotein IV
(GPIV), GPllb membrane protein, platelet collasen receptor (Greenwalt et al, 1990 & Ge et al,
2005) fivum 88 kDa ‘-ﬁ‘ﬁ‘ﬂi['l.lﬂéil.l Scavenger receptor Type B family finirfivatsade iy receptor
daluanatad Type V Collazen fRmdiasfunszuiunisinuueaundmon uazdudy 1 Tu receptor
483 thrombospondin, oxidative modified low-density lipoprotein, long-chain fatty acids waznisidn
waﬁ?.laﬂgﬂlﬂﬂ']ﬁﬂ‘ﬂﬁﬂ FPlasmodium falciparum (Endemann etal, 1993, Brouwers et.al, 2004,

Cserti-Gazdewich et.at, 2008) CD36 Fallarudiudiunatelsa Tswaunisfine cose Januduiud

as 2 = o s e . = o as
funnzdru uaz lefuas wieaann co3s finiriidrda oxidized LDL 970 plasma Saiibiifiendasiulsa

artherosclerosis, Tsmwmuiinfians 1sm Alzheimer waz 1Tudu (Collot-Teixeira etat, 2007), fu
D36 aguulaslulunil 7 q11.2 I§101 15 exon Tdwfiansaulasialiaina D36 protein 1 aglu
exon 3, exon 4-13 LLaxaq'luma;imfaaa exon 14 (Femandaz-Ruiz et.al, 1993 & Rac =tal, 2004) 1%
\fif mutation ¥Sadl variant 9818u CD36 ¥R CD36 deficiency (Nak™ nesative) fa nsuiamialy
921 (D36 antigen aflmuessenisravauamagfifuiudeusufiauiloginsziu uanmsiuiden
WioannssAssf uasdu CD36 antizen Wilusne Wiliahauaufueituuasnslfiineinismansin
19U transfusion-related acute lung injury (TRALID, fetal/necnatal alloimmune thrombocytopenia
(FMAIT), platelet transfusion refractoriness (FTR), Post transfusion purpura (PTP) (Tomiyama =tal,
1990, Yamamaoto etal., 1990 & Xu etal, 2013) CD36 deficiency arusauanUsziamoaniu 2 viin o
Type | CD36 deficiency liwunisuanisonves CD36 vundmden uarlululed faudefiazadn anti-
CD36 wé’qm'r'l.ﬁ'l"?'uLﬁamw‘%aag’[msw}wn?ﬁmﬂﬁﬂf’i 47U Type Il CD36 deficiency LUWUNISLARIBANYDI

CD36 [N UULIAaALEER (Yamamoto etal., 1990)

CD36 deficiency WUlALWSESING African 4-8%, ‘[uﬂ‘ssmnﬁaﬁﬂu 3-4%, Tuls=eing African
American Ussu1nd 2.4%, wenulrsaudnanisaluenn Caucasians 0.3% (Tomiyama etal, 1990 & Lee
etal, 1999) uasvuUs=uint 2% lutseeinsdu (Ku =tal, 2014 & Li et.al, 2014) wmefisenuanuives
CD36 deficiency phenotype Y215zt nsng LA Unwijitarcon Y LazAtle WU CD36 deficiency 2.28%

- oo ] =l . =
(Urwijitaroon et.al, 1995) tagiuidovaane® (iang wasans WUl CD36 deficiency vaadU3A
] | d cy &

136
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lafinvasqudvinislafimnind aninivinlvne vindu 1.67% (g 1iang uasanz, 2017) lumsfinen
variant 9838 CD36 Tuamlvedaiivoonn Kazuya Omi wazAme 918974 polymerphism w238 CD36
'[ur-jthﬂ'lmuﬁﬁmﬁfﬂu'm11"?E|ﬁjﬁn Plasmodium falciparum wui nﬁ'lﬂu cerebral malaria 3% (Ju CD36
deficiency ﬂ'mmmqﬁﬁmwwmww'[ﬂmaaLuaamLuauu exon 5 ¥BI8u AUl 539-540 (539delAC)
(Omi etal, 2002) Failaqiuldiudoudu 329-330 delac Fauflu variant fnuldussluusssnsuouiaide
(Xu et.al, 2018) Masuda uarAny 18N variant 9898y cD36 luvnadiuifiasnmi wud drulngd
variant ¥21fufio C268T (8.9 %) wuiuﬁummaﬁtﬁnﬁq CD36 deficiency type | Uay type Il (Masuda
et.al., 2015) Li LazAl ﬁnmﬁmimaqauasm’mﬁ‘um CD36 Deficiency U Q’u%mﬁiaﬁﬁﬁmﬁ'ﬂﬂﬁ il
auNTWA 1,022 au wuindl 20 Au (2.0%) 10U CD36 Deficiency Type Il wazfl 2 (0.2 %) 1lu CD36
Deficiency Type | ifloms1zs variant 2238UANHE DNA sequencing WUl variant ‘I-'isdﬁuﬂ 15 wuu
Tngvariant fiwulnfian Ao 329-330delAC  uae 1228-1239delATTGTGCCTATT  (Lietal, 2014)
venvInti Xu wazAne 16fnw variant vasfu cD36 lulseonseiuduiifaunmismou 477 s1a dae
9% polymerase chain reaction sequence-based typing (PCR-SBT) Wud1il CD36 deficiency (3.6%) LAy
Jhuwfin CD36 deficiency type Il FIMUA LAEWY Variant 20 LUy fwunnaslusau Ao 329-332 delAC
way 1228-1239 dellZbp ﬁLﬂu variant 1w wu 5 wuu (111 A>T,681 C»A, 1172-1183 dell2b, 1236
delT and 1395 A>C) UaEWU 2 variant Td exon2-3 @ufibifintsudasia (5-UTR) 1fun nt-132 A>C
(rs1049658) T exon 2 WAz nt-18 insA (rs75112981) Ty exon 3 Heoraduanmgmisiiin D36 deficiency

type Il (Xu etal, 2014)

R T

mAdedfRdeTafirmalafiasfnym variant 9238y <036 Tudn exon A 2-7 Tunguiuiane
Tafimfiiu cD36 deficiency waruduimslaiinuviand anmnualng TnenAasumani vz aue
nsfuinofiduiovedy cpse #1838 Polymerase Chain Reaction (PCR) uasimsieviua DNA
sequencing M variant 218U CD36 Tudea exen 71 27 ilaidayaumimnnmsssnamiuinaidu

CD36 deficiency Mumaiia PCR-SSP sald
153
Frathaiildfne (Samples)

- = Y 1 - | N =
DNA vaaguinmndadan vesruduinmslafinuiwn@ fiflna CD36 antizen 31035 flow cytometry

Y- = = =l R _ o
il Positive 412U 2 578 uazfuSATiiiHa CD36 antizen Wia Negative §1u2u 5 918 293N

. & ' < P = = P
Aawuwiail |:1-.IE.|f'J‘II LRILNR Wazmme, 2017) nan1sAneiTeilAnunmsfiasanatesssnawide an

AlENITUN1SI3uEIsUNSTEY qutfu‘%nrs"taﬁmuﬁamﬁ ANINTIRLNE VUIELEY 3/2558

mawanefivanzaulunsiivBnadiuevesdu cD3s Tuduwes exon 7 2-7

37
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ao =

wdsvdrumanluUfiToriferdfuiumsyaionn 10 [l Uszneudan Gotag® Green Master Mix
(Promega/USA) 5 |_|L, forward primer (R7MITLTY 6.4 UM] 1 UL, reverse primer (AIUEUTY 6.4
Llw 1 UL, PcR erade bw 1 LU uaziiu DNA sample 2 LI wEnhdusanT A e uRe Lt
Vinafiduedeades pcr Tnglusunsuusnimannsiimnzauly co3ept fie initial denaturation
96°C 5 U 1 39U, denaturation 96°C 30 Ui, annealing 58°C 45 Fu#, extension 72°C 30 Tu1i
YaMum 35 39U UAE final extension 72°C 7 unfl 1 8y antfnh1 PCR product fil# Tusndroedas el
electrophoresis 1aold 2-3% agarose gel il ethidium bromide N:‘I'LIE!@I: ﬁ?lUﬂlLﬂUﬁLﬂnulaﬂ"JHLﬂ?ﬂi U

5 gl ) - o
transilluminator 3186888 primers Aawaralusisaf 1

1 ' = oo
msdnma mydumemasilaes Per fnsunanindefeuazaimgndawaimmaaaiainms
USINNUBIUDY DNA Marker leader Tunaaniild Distilled water (DW) 1IusmUALHEAY (nezative
[ ar al
control) agRadliiusinguaulag Aagu 1

DNA Marker ladder negative control (DW)

gﬂf"l 1 wamannsgunalneis PCR

nsudana

o | 3
mendiurau PCR mnusnguavaduedu laefivunm Amplicon size Asanmimun uansindu
o o = ' o = = ]
anmeimuizanlunisdfivvSunufdue uwias Bon  @msadivuSunufiduiaiads #19 DNA

seguencing fiugim Macrogen (South Korea) [i{8W" variant Y81 CD36 deficiency

d1una uasuiapa DNA sequencing

m variant v0uuiRlafinfidy D36 deficiency ludnmer exon 27 lagldlusunsu
CodonCode aligner version 8.0.1 (CodonCode Coperation, MA, USA) famdrduruadifl varant lag

o as . o a =
wizuisusduuaangudoya https/Awww.ncblnlm.nih.gov InsdrAutuauanalumsai 1
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] . ' —_
A151N 1 wamadaya primer Tuusiag Exon

CD36 gene Nucleotide sequence (5-3) Arnplicon size (bp)

Exon 2, exon 3 E23F: ATGGTGATATTAGAGAGTGT 1,070
E23R: TTTAAGACAGCAATGGAGTC
Exon 4 EdF:  GTAAAAGGCTAAAAAGACTG 72

EdR: ACTTCATAAACATAGGGAAG

Exon 5 E5F:  CCCCTTCTCGTTAGTTTGCT 0T
E5R:  TTTCTTACAGGCTGCGTTTG
Exon & E6F: TTGTATTAAGCTCAATATTAGC 350

E6R: ATAAAATTATGCCTTGCC

exon T ETF: AAGTAACA CCCATAC 187

ETR: ATGAATACTATTCCTGCT

Ban1Sane
HansnAdavan e fivinedud widunisasiavindu co36 Tu Exon 91 2-7 TRefE PCR

P o s m 5 \ P 5
HamsnagaumanneiumzandmivmsAnUSinufidueludiuees Exon f 2-7 901 CD36 Lag
S

525074 Tusunsuusniild CD36P1 initial denaturation 96°C 5 WA, denaturation 96°C 30 Fuif,

annealing 58°C 45 Junfl, extension 72°C 30 Ju1fl uae final extension 72°C 7 unfi Mavum 35 savu
- ' . : - A _ o e .
WUI Exon 2 - 5 fuoufitdudiu uwd Exon 6 - 7 hiflunufiduediu Aguil 2 Salfuannzauminzauagy

P = P
i 3 fassaz@onlun1snan 2

M 1 2 3 4 5 NC

Exon 2-3

Exon 4

Exon 5

Exon 6

Exon 7

= 2 -
FUN 2 LamINEATTARASUMIAATIEMIMINEANYE] Exon 2-T Program CD36P1
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Exon 6

Exon 7

o = . 0
7UN 3 uammanTIMRdDUMAATIEMIIVHIEANT8 Exon 6 uag T Program CD36PE

f131an 2 Wsunsummunzaudmiuvmaia PCR dwiu Bxon 2-7 3u CD36

Exon Program name PCR
Exon 2-3 - Initial denaturation 96°C 5 uM

Exon 4 CD35P1 - denaturation 96 C 30 Ju#, annealing 58°C 45 Juil,
Exon 5 extension 72°C 30 Sunfl (Fmum 35 30U)

- final extension 72°C 7 u#

Exon & - Initial denaturation 96°C 5 U
CD35P8 - denaturation 96°C 30 U, annealing 55°C 45 Junil,
Exon T extension 72°C 30 Furil (Fmum 25 sau)

i B o
- final extension 72 C 7 um

Han159@s1ed DNA sequencing

M371930712Ha DNA sequencing 921 exon §i 2-7 nnshedhafidulevauinalafinua
guduinislainuiand annivinlne Aflane CD36 deficiency S7uau 5 318 Melusunsi CodonCode
alisner WU variant 'f;]s\"i"lll'ﬂ 8 uuu '“:'Icag".us'au coding resion 3 WUU LAEAIY non-coding resion nauvis
NAIATU coding region 5 LWUU ;JL..’IFCM"H']‘H:'ﬁ 5 L.HBL..’IﬁC‘E'IJ.ﬂ"'N histogram YD variant ﬁh'l.l‘f.'..,

sUfl a
v
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A) C.80646139A C(c-1324C) B) C.80647015C>T (c.120+155C>T)

A A A THBTHRA T A
N 768

A G T THGEET THEEIc Cc T
=138

C) C.80646844A G (c.104A>G) D) cB80656534T>C (c.121-6T>C)
CTTTTCCATA AGE

E) c.B0656954C>G (. 281+254 C>G)

AT A A A A G AT T T
30 no 540
\ s J'I lll
\ AV, ;"E \ ! |||
F \__ \ |
/\ AN /\J\ \
G) c.80661068G>C (c.287G>C) H) c.80661113 80661114delCA

(c332_333delCA)

;J‘I'IJ"I:'I" 4 AN histogram YDIRILWUA variant V82 exon 2-3 (A-C), Exon 4 (D-E), Exon 5 (F-H)
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A15197 3 variant AiRns1awuly exon 2-7 uagdau non-coding

* Pathogenic variant (Platelet elycoprotein IV deficiency)

Locatio mRNA Amino Variant Change in amino Variant dbSNP
n acid acid sample number
Exon 2- | -182to + | 140 c.B06361304-C c-132A>C: 5 prime No. 1,5 (A/C) re1049654
3 120 UTR variant Mo. 4,(C/C) | A/C
cB0e4TO15C-T c.120+155C=T MNo.1 rs1527463
T
c.B06468444>G c.104A>G Na.1
Exon 4 | 121-281 41-94 c B0656534T>C c121-6T>C No.1,3,5 (T/C) | rs3173798
Mo. 2 (C/C) ot
<.B0656954C>G c. 2614254 C>G No.1,2,35 re3212165C/G
Excn 5 | 282-429 94-143 | cB0661053A>G c.282-10 A>G No.1-5(G/G) | rs3211892A/G
c.B0661068G>C c.2B7G>C, Arg96Pro No.2 (G/C) re70961715
AC/G
cB0661113 80661114 | €332 333delCA, No.4 (-/CA) rs1085307059
delCA Thril1Sers -/CA®
Excn 6 | 430-609 144-203 - - - -
Exen 7 | 610-701 204-234 - - i -

afivss uazasUnan1sIe

nnfagquszmdvarmAdaiensaaumanmefimnzandmivamainviinufiduevediu cose
Tne%8 PCR uasyimsitaen variant veafiu cD36 Tudr exon 27 91nuaflA9IN DNA sequencing
#atha DNA saafuTamlafisiiiiu CD36 deficiency vasmuduimslafinuiindaninieialng d1uou 5
118 Tna 1 518 (No.4) LU CD36 deficiency type | wazdn 4 1y CD36 deficiency type Il 2RI
anmefumnzaulunsfvuSinufiduevedu co3s T exon 2-7 1ao3E PCR Wud1 exon 2-5 anmedl
vmzauAe TUsunsu CD36P1 #iil initial denaturation 96°C 5 W1l 1 38U denaturation 96°C 30 Funi,
annealing 58°C 45 Ful, extension 72°C 30 Aunfl Fmum 35 sau lLaxﬂ'fuﬁﬂuﬁmﬁ'w final extension
72°C 7 unf Tudeed exon 67 Sannizfmunzauda TWsunsu cossps Tnefidunausiiag wmilou

Tusunsu co36P1 anfudunau annealing WasuT 55°C a5 Sunit

n15iAs1zyl variant 97NKHa DNA sequencing LAsldlUsunsy Codon-Code aligner WU variant Tu
exon 2-5 UALINY variant T2 exon 6 wax 7 Sauidlfidu variant Aiesfiseuanuddgmandin Hun
332-333delCA T1agul exen 5 ¥irliiin1ndeuvainsaosiily threonine UaE serine LAR frameshift
mutation Tidwunsrafiluf 111 (Thrit1Sen wuludad1a DNA Al type | CD36 deficiency (no.d)
WA variant 287 G>C lui12e19 DNA iy type Il CD36 deficiency (ne.2) WiilitAnnstudsuulaauauu
fuun exon 5 Wapwuliansaaziluain areinine 1Y leucine fdrfunsaazilufl 96 (are96Pro) Saa12vi
Tinaso phenotype ALARI2ANIN UBAAINTUEINUTT variant B9 dulngjodludruneuvionds coding
region 1#uA c-13245C: 5 prime UTR, c.1204155C>T, € 121-6T>C, c 2B81+254 C>G, Ay c.282-10 A=G

o‘: A‘m - | as ' r-)
vailgauingl variant inuliumnded fe <.282-10 A>G (53211892 A/G)
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nEaN1sAN variznt Tud coding resion fiwu 2876>C SaniiliiArn1swEsunlansnasfily
VU CD36 a0RRdaIRUNsAn¥IvRl Kazuya Omi inwlumulnefiasainanSe uasimiAdoees Xu uas
Aoz fidnwilugnudu (o etal, 2014, Li stal, 2014, Tomiyama et.al, 1990 & Omi et.al, 2002)
variant LUU 332-333delCA LimummasnadasfuamAsefingrn venanthdumsfinuiiiny variant
Tudu non-ceding region wane@wLa Aaulalun nt-132 A-C Tu exon2 ﬁ'aaq‘lua"m 5 prime UTR
anflduAndeiunisuaunisaiulusiu cose wWalimadeuwlaenaribinsaiulusfuialy G
ADARABINUNITANNDEY Xu LAXANME WUAY (Xu etal, 2014) RISAUNU variant Tud7u intron waaiiu
cp36 lusumiadus azdhelunisaduianalnaisuaniaanvas co3e dadrals Sududoafimsfnm
winFuAely variant Tudu non coding reion imulunndiedna fa c.282-10 A>G uwrillaannlil@fnem

an

rome a oA ER = . ] & o q, o
Tunguéadn #ifl co36 Tadaliiansminnsaguladn variant  fazfimuduiudivnisiin CD36
L ' a2 o o o s a s PO | = 5
deficiency 3ali SamrnhanAfeiliimsfnsdudluinudediefiuvngy wasihmsfnnl
& F] ' P o o
asauaguludu cose Wiamun tailudeyavariszansinedall wazfofudsslonflunistmuniing
4 = : & . & &
#9779 variant fiflanudwnazazannndu uazaign WulE PCr-ssP laannmsayamematia DNA
i iy iy = = - 8 = " e
sequencing fizdldlauazirdaaiiasaum Jdduvszialunmanaieszfnn onslivmizandums

THulszdn

1nansd1ada

ugd 1niang, assona Aland, vie gamdde, nunssu Suud, n3d ausun, ASdnwol (lesasy uasAne.
(2017). M3Anweiln CD36 (Naka antigen) lufadnduinAndadonvasguduimslafinuiani
ammalne. nmasladaineuaznemaniuimslaie, 27(2), 111-116.

Armesilla, AL & WVeea, MA. (1994). Structural organization of the gene for human CD36
elycoprotein. The Journal of Biological Chemistry, 269, 18985-18991.

Barmwell JW., Asch AS., & Nachman RL (1989). A human 88-kD membrane slycoprotein (CD36)
functions in vitro as a receptor for cytoadherance lisand on Plasmodium falciparum-infected
erythrocytes. The Journal of Clinical Investication, 84, T65-T72.

Brouwers, A, Langlois, M., Delanghe, J, Billiet, J.,, De Buyzers, M., Vercaemst, R, et al. (2004).
Oxidized low-density lipoprotein, iron  stores, and heptoglobin  polymorphism.
Atherasclerosis, 176, 189-195.
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macrophaszes in atherosclerosis. Cardiovascular Research, 75, 468-477.
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