F1YVTNHALPCRIZAVW TagMan 7’12 — 7 7 F A <= —OEF| & F DAL

B
Sequence Position

Hp5’-F 5-CACATTTACTGATTTCAGGCTGGA-3’ sequence from 513-536 bp,
GenBank no. M10935

Hp5’-R 5'-CCTTTTCACAGTAATTTTCTCCACCT-3’ reverse sequence from 571-596
bp, GenBank no. M10935

Hp5’-Tagman- | 5'-CAL Fluor Red sequence from 538-566bp.

probe 610-AGCTTTTAAGCAATAGGGAGATGGCCACA-BHQ2-3" | GenBank no. M10935

Hp2-F 5’- GGAGCTGCTCTGCACATCAA-3’ reverse sequence from 4547 to
4566 bp in GeneBank no.
M10935)

Hp2-R 5°- CCCTTTCAATGAATTTCAGGGA-3° sequence from 4448 to 4469 bp

in GeneBank no. M10935

Hp2-Taqman-p

5°-CAL Fluor Orange 560-

reverse sequence from 4511 to

robe ACCCCGAATAGAAGCTCGCGAACTGTA- BHQ!-3” 4537 bp in GeneBank no.
M10935

Hpdel-F 5-TCTTTATGGCACTGGGGAACA-3’ sequence from 694-714 bp,
GenBank no. AB025320

Hpdel-R 5’-AGCAAGACACTCGTGAGTGGAA-3 reverse sequence from §22-801

bp, GenBank no. AB025320

Hpdel-Tagman
-probe

5"-FAM-TGTGCAAGAGCCTTTCCAATTTTGATCABHQ1-3

reverse sequence from 772-799
bp, GenBank no. AB025320

Hpdel-690F

5-TATTTCTTTATGGCACTGGGGAACA-3

sequence from 690 to 714 bp in
GeneBank No. AB025320

Hpdel-823R

5"-GAGCAAGACACTCGTGAGTGGAAAT-3

reverse sequence from 823-799
bp of GeneBank No. AB(025320
and reverse sequence from
13,067 to 13.043 bp of
GeneBank No. NC 000016.9

Hpr-F

5’-CTGCAACTATTGGAAATGAGATCAGC-3

sequence from 12,920 to 12,945
bp in GeneBank No.
NC_000016.9, located in the 3°
end of the deleted region in
HPdel, Intron 4 of the HPR

Hp™ ® %% 51X GenBank no. AB025320 @ 782 -783 bp \[ZfZB L TV 5,

-19 -




TL2EVINVANYM VI NADNT o EER

HpHl

Ho'/Hp!
Hp'/Hp?
Hp2/Hp?
Hp'l Hpde!
Hp? Hpee!
Hp'l Hp?

HpAl Hp?

BT

70
363
493

5
12
2
1

2-AACt sample (Hp2:HpS) @
FEE: BERE

0x0

0.49+ 0.04

1.00+0.08

0x0

1.01+0.10

1.02

Ml

5 — S EE

0-0
0.38-0.64
0.76 - 1.27

0-0
0.92-1.29
0.98-1.06

1.36

KURUME 2
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3 2EBERBEEOHKRT —F T v B

B/4(N) 13/14 (27) 53/45 (98)  75/74 (149) 3/4 (7) 0.793
E8 (y) 50.9+11.0 51.319.8 53.249.1 54.4414.5 0.217
BMI (kg/m?) 29.645.2 29.745.7 29.645.5 27.342.9 0.995
PREE RS EE (%) 37.4410.2 36.749.2 37.1+10.9 35.319.8 0.936
MIANEY T 0.9240.08 0.94+0.08 0.93+0.08 0.91%0.10 0.527
25 ME (mmHg) 144.8£26.3 145.7427.6  147.6£¢29.1  128.6+14.4 0.827
BAEME (mmHg) 87.8415.5 87.0+15.5 88.1+14.3 80.4+11.5 0.841
%3 L’&Zﬁ;" L 20094467  192.8£30.9  190.6440.8  184.8430.7  0.634
HOL l’(ijﬁ)” b 50.1412.6 493116  49.5:104  49.4+13.3 0.968
RUSUEY R 132 164 135 112 0.517
(mg/mL) (39-1740) (37-1480) (49-1161) (70-168)
kLt 12.1 11.1 10.4 8.6 0.443
| (mimol/L) (5.3-18.9) (4.4-27.5) (2.7-24.8) (7.313.6)
| e L= G SIERIB 16.8 18.9 18.1 16.1
| (mU/mL) (5.2-88.8) (16-855)  (1.6-121.0)  (1.5-29.0) 0.594
FTHEAREFZF 21.3 189 .o . 2176 133

(hg/ml) (44866) (31-2676)  (L0-2206)  (52-m5) 08
7N R8ERL 323 0 38 343 . 366 0.39
(mmol/mL) (153-516) (225-589) (216-709) (248-529) 2

UMNIVERSITY
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R AFERFBRBEOBRKT —F T Mo BETFH

217N 15/28 (43)  119/146 (265) 134/210 (344) 8/5 (13) 0.244

EE (1) 47.6+11.4 50.1+10.6 49.4+10.4 52,248.4 0.319
BMI (kg/m?) 26.3+4.6 26.944.9 26.6£4.5 20.06.1 0.700
RBERRE (%) 36.2412.6 33,749.8 34.749.6 36.9£8.6 0.235
STANEY T 0.800.10 0.82+0.11 0.8240.11 0.80£0.17 0.272
EEME (mmHg) 13264226 13158226  130.0+23.1 136.4434.3 0.649
SAEME (mmHg) 83.8413.3 84.0+14.4 83.6£15.5 85.0417.7 0.957
BALATO=I 49664374 17688341 180.4438.3 203.8¢42.1 0.592
(mg/mL)
HOLOL A5 O-—JL 4 ) "
319, EYSES 811, 549, .
o) 53.3£9.6 54.9411.5 53.811.7 56.5£9.4 0.556
KA UEY R 101 87 9 134 0237
mg/mL) (32-568) (30-1210) (34-635) (67-292) :
7ot I 1 5.6 5.5 5.5 5.6 0.921
| (mimol/L) (4.6-6.8) (4.2-6.9) (4.2-6.8) (4.4-6.6) ’
| o e 116 11.7 11.3 12 0.792
(mU/mL) (2.5-213.0)  (1.5-87.7) (1.0-161.0) (2.86-44.0) :
FFARRTF Y 33.8 323 8. 330 siumag 0.891
(ng/mL) 4.3854)  (20-2495)  (30:1032)  (d8i669)
SoNS NSy e e _
oy S 236 (191-340) 236 (194-307) 227 (205-255) 0.855

Lol

UNIVERSITY #5
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NZRTDOE2EERIIARRCSETS
7B RS ORI

#E N B 2R R 2xEs’)
RES L PR | S p—

WeARE Gt kT

# 19554
SmithiestCc & V) ZROFEN|EE N B,
s TELRRDY
Hpl, Hp2-1, Hp2
8 TOMORKRBADR
Hp Johnson, Hp2-1M, HpO (Hpo)

&
KUkpme
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o R A O
e DMEEE (ENHOES, SOERE )
= IF R M [ SE IR B

o BRI (BER5RT ) EntHBEFRE
B UT Y I5E Y '

s B (RS YT, K, HIV, CREFH#A &)
o ACRIES, LA, PUMH, ANFHEY)
@"%‘%ﬁb&ifxﬁ‘ , ‘ 7

EVRUME

1, /| ELKKEE, HPLCE, ELISAE
2. iB{z ¥ 8 Southern bloti:. PCR&*

Gk
Hp Hpr
1234 8 1 234 5
Hp! ~i—-— { H-H&
L

BB ERREERT 1
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B KRB @B@@ﬁﬁﬁﬂ)ﬁ%%b

o Hp@EE s B E ORI A LT

# Real-time PCR (TagMan) 30O FI A

L EBCGEEC LD EFERERTFHOYE

2. WOBERRRBEFHpPOBE A AIRE
(AADNAZEZ L BI7EILiEL )

;
wnJREE 2

HBCtE (44CTE) L&D OE—HOER

HELILHT T
M HAOILELL HEWEEEEIZREY
AMTGEBLTHNEET 5H%
Ct: BHBEIZET AFETICETHHA1UILE
<% #>
1. targetBIEFERTE Ticontmlla{z:¥0)ia¢
MENTEHLL :
2. EISHEMNLTEL s
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4 Ct=[AFEtEcontrol(Mp5YMCY] - [target(Mp2)DCY
44Ct = [reference™ > 7 )L 4Ct] - [%*f‘/f}L’ACt}

target® 3 B o —§: 2-44ct

T

N: R2iE = R Hpz
i ﬁ‘/:

PERTIE SR AR LR ) P R ) Sata s 0

SURUREE> ‘CD

ngesss  BHQ . . - CALFhorRedstd

Hp? prmé:’% . conince &

BAY YHIVERFIEY #2

BHE
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CAL Fluor BHQ CA;. uor BHQ
Red 610 Orange 560
BEFE HpS signal Hp2 signal
Hp'Hp! @ @
HpyHp! @ @
Hp'Hp? @ @
Hp'/Hpde @
_HpYHpe @

AM

Hp®! signal

ey rx otz b i
IREREEERREEY]

.

M

.

4

¥
fLitrevrreaiieag
IERRRSRS SRR ERRE RS

Hp2 e HPS

| XURUME 5
Hp‘?tﬂ }H(Vi!ﬂlﬂ‘z
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EINAEE 94687

w A2 7A—ALR OVt bhEERYED, FF

E, BRETER

REMA S 7 / LDNA% ]

HpMIBE FEUHE

a2 R aFLPCRE T

Real-time PCR (TagMan) 7% }

= HEEREIC. Fisher's exact test, One-way
ANOVAD % LM EKruskal-Wallis testz AL 12,

]

Ped et g

Hi 7 e asbtseate (HRZ HpB IO vy ;
AR Ty B e

Hp'/Hp! 70 6x0 0-0

Hp'/Hp? 363 0.49 £ 0.04 0.38 - 0.64

Hp'/Hp® 493 1.00 £ 0.08 0.76 — 1.27
Hpll Hpee! 5 00 0-0

N Hp? 142 1.01£0.10 0.92 - 1,29

Hp'l Hp? 2 1.02 0.98 ~ 1.06

{ Hp2:Hps € :

KURGME &
NS 2
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B 2BBEOHPEEFEOERIZNMMT VT

94345 7T

QQLII:O

2 22FETCFETRHTIIN2D&, real-time
PCRTHp2/HpS BA Hp2/Hp 2B & V) & K&
WHTII2AFEEL, ChsRmE%
AV = R IBEYFE O RHp Johnson7 1)
IW(HP) DATAESHTHD N TE
N, (BNRATHEXLEHEEES )

—

B E (i)
BEBRE (o)

f5 )
ROy R
frp il
g it
{mrmid)
R o
{elfiel)
FTEARRIF
o Ao
VR ATl
Sl

-29 .

2010/4/4



A
H
|
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|
|

/

(ret i) \\ 0792 j
FTFARRE T : 4 "
ot G o\ pand
TSR R (s = e s\\
[ 8 < AL e ZERLARINY b5y

LEEFREOME  p=0313
2 X SBIE THE L OFB P = 0.766

(Fisher's exact test)

2EER R EHp S RUTHBRI L RO o g ot

ARRTHAVEEILAST T OHpZ R &
EBERBEBLOLETRARBAET —Z2LD
BlLEBERHEERDLEL,

KUREME o
URIVERSTY é‘
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8 UTINEALPCREIC K DHpEEFEY
EEGBEADERAMEE<ANTHS
CEATRENL,

SETSUEZEM, FREZHRELL
EEEREAT, ZHBOBEECODVTHR
ZRAPBEHNEETHD,

e
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SEER2
Yoshiro Koda, Mikiko Soejima. GENOTYPING METHOD FOR COMMON
POLYMORPHISMS OF HAPTOGLOBIN AND DISTRIBUTION OF H#PEL IN ASIA. XXth

Regional Congress of the ISBT, Asia. 2009; 4 H/&E

GENOTYPING METHOD FOR COMMON POLYMORPHISM, Ol
HAPTOGLOBIN AND DISTRIBUTION OF HPPELIN ASIA

Yoshiro Koda, Mikiko Soejima
Forensic Medicine and Human Genetics, Kurume University School of Medicine, Fukucka, Japan

Background Results

The haptoglobin gene (HP) has two common alisles, HF' and HF7. We successfully observed sxpected signals in six genotype gioups by
that account for three phenotypes. Hpl, Hp2-1. and Hp2. Becouse  this method (Figure 3). We could simultanacusly detect HP
7 is gensrated by an intragenic duplication of HP' and HPR with
high bomology te H# is located nearby HP the genatyping is not so o MEHE
casy and time-consuming (Figure 1)

HPR

1 234

if 3

HEHEE

HEREE 3

5
Z

FIER S

CAL Fheor Qrangs 556 BHO  CAL Fhior Red 610 BHQ Fas BHO
—— =

HPY probe:

z
|
|
|

Wathen examined 123 DNA samples from Ghanaians whose Hp
phenotypes and genotypes had previously been determined and

clearly differentiated HF genotypes and the obtained jesufts ware
completely consistent to the previous ones (Table 2)

{1 Table 2. Determination of Hp genotypes of 123 Ghanaians
by TagMan assay.

The ethics cornmities of Kurume University Schoot of bedicine
approved this study. We used Taghlan PCR system for #P
genotyping based on comparative Ct method that allows us to

evaluate the refative number of coples of the HPZ specific
sequence (HP2j to those of the HP premoter region (HPS'}, which HoMp! 35 0(0)
was used as the internal control (Figure 2). 129 samples of known
genotypes ware examined by the present method R = 0.44 (0 .036)
HyiHp 57 .
. 0.34 ~ 0
=g A Hpby} - (CtoftagetiHpe) f 3

e 0.88(0.071)
e - 079 - 098

The HP distribute in East Asian {0.8 ~ 3,0%) and Southeast Asian
{1.0 ~ 1,5%) populations (Table 3).

Table 3. Alisle frequency of the #A* in vartous populations

E

Frrotnstones (301

The position of probes used are shewn in Figurel. In addition to

typing of common polymorphisms, the 7% { one of causes fur o &
anaphylactic eactions to ransfusions dus 1o the production of & &
antihaptoglobin antibodies) probe was also introduced in this PCR @ i
system. The expected signals for six genotypes by the triplex PCR
shovm in Table 1. _— i :
Table 1. Expected ficrescent signals for varous HP genotypes, : & @ awe
Genolype - HPS'signal . HPZ signal | HPded signal s awis
i W
w8 @ . .
Wl @ 8 Summary/conclusions
, Westice ydevealopsd HPgsTolyping
i e @ method. This assay produces resulls in Jess than 1 E
Holprosl @& hour and is suitable for hi put analysis CHRUME
[e addition, 1hi say is apphicable for routine | ‘f\, 5 W A
el & diagnosis prioy 1o ansfasions 1o pravant Lh‘xé% ‘(Sf! HE A
anaphylactoid shock caused by anti-HP antibodies
Laliscd in Asian populations
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HHFES. MFFREER R, 20102 A 6 H

SYBR Green [-based real-time PC

EICKBNTIOEVRETINDEG
WA DFEL & DERFRAR{AIC K HETE

EEF - AEEEFRE
MHE FEL

miEFS>/8787rJ0E> (Hp) |
¥ &

19554 SmithiesIT &
UHIHTZEOEE
NEESh-MESF
INY
EEZTIIEFE
EITHLLAS
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BN\ JTr O U hikicES
FFI45%—av902EH ,

CEBI. BROLM, DE. EAES.
E%ﬁ% ﬁ%%?ﬂ%f-@}b?* ﬂﬁ‘]
g?amﬁ mwﬁ&%%&aé%
% BEUT 474’—:/“:/'51‘}

S ER2. YEBOXR
7 AEIc3E O;
/MRS IR &
Mm#IC7F 274

H*! ORE (EATRTOELD
)

< The Haptoglobin-Gene Deletion
Responsible for Anhaptoglobinemia

Koda Y etal Am. J Hum. Genet,, 62 245-
252, 1998

= Simple PCR detection of haptoglobin
gene deletion in anhaptoglobinemic
patients with antihaptoglobin antibody
that causes anaphylactic transfusion
reactions

Koda Y et al Blood, 95:1138-1143

-34 -




Ho*'D R EIEEER
HolRETF R & O M E R

1.7 4b goos daphomon in Hyst

¥ breakpoio) ¥ s
% Hetue tp? Hpe
] 4 ll ll i 111 il
| Hi . i
A o
25 [ t 21 4 s

Hp™ deferion ¢-26 kby

SETELREICETD Ho* OHFE

$aE REeUE o8B Hrodmk OSHEMER
WAYF
Mongoflans 238 2 08 00-20

Han Chinese 3.0 1.6-44

Koreans 25 0.8-43

Koreans 30 20-4.1
FRPIP

Tibetans 00-08

Tamangs 00-28

Uygurs 0.0-286
iy

indonesians B 00-23

Thals . 03-27
L bt

Hangladeshi 00-29

Tamils 00-28

Sinhalese 00-28
nrYP

Tutks 00-14
gy

European
72Uh

Xhosas
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BEFREENSTESNS/ NTFOES
RIBFEDSAE L4000 N1 ALIESEE
TlEH5HH . BIMETMEDZEERF—
MEERODBDRY)—=2T(&b.
FYRELRMEBROERMNTTREICE
5,

ZREOICIEIYEE., REEHp
DHEDHEINLE

BE, RETZHAICOVT
PCRIAZHL V-2 WA

FJLDNAGHIE
PCRE it

e
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Hp5' probe:
CAL

7 IL3A APCR(;J:%//W’O)#&&& '
2DODBEMLG IO
Hp70—7 Hp® 70—7

S
CALFluorRed610  BHQ
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)7 L3R A LPCRIZ &% Hpe' @)
ISR AR

Hp/Hp Hp/Hp?  Hpil/Hpdl

— Hp T HpdS 4 5L

SYBR Green® ML \f-real time

PCR

ESHEPCREYMODTIE (PCREYD LS
HUASHDNAICZLBBE) CHIE T 5 LT
IRKDF1—J CHEH B,

H| 52 : primer (45 [B] (£ 3%E58) O & TprobeZ )
BLLALVEOaARDOHED BT RE,

R :TagManik (ZERFEELSALED
HEDOREEASL, Primer dmer® B 15
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