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i)^zfu-zf%mi£4\:isrzy)mfctt<Dmmm\zw\*<D$QWMm<gftfc(D$Q 

£<££5 fcbT\ 
15 ^n^ncDyp-x^iLbfefc^(1 »cD7°n-y^ 1 ̂ (DnmiMzmfeit 

£n&$i&) T\ &n:mwzmm\:-ztitc^^2nrv^*%z>z.t^x^z>a 

OT, ^urv^ (DWt^o-mmz'D^xmmt^o 
yuru-iit, TSB (i) - (iv) 

20 
xm (i) : ~)j\*\£U%£ 5 \Z 

nMft&Mffc?%-fiffizmzmfflzte<, #12001-133453 

i-^uy6, Kn>66, 
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k>xk7^k-K ^'JILM, ^i-^-bWJx 
^U7^UnxhU;i/^©7^U;]/^^liiu #>Jx^k> 

5 D/^'J U ^'J^btfxU 
7x;-

;i/^|U x y it if- 'J x >^# 'J T- h ^ 7;kt n 1/ 6 &5 x 
^ U 7J1/^ 1/ > A ̂  > 7*x— h £ tl 

So *Qmm\Z£jLMTfc-DTtb£<, ^ 
10 £ i £«£ £ t#3 £ £^T 

ft § 7° • •- y°(D mm & M ft 3 £ V i 5 iL&^, i£M?t/^A 

-2 0 0 0 urn, £W£L<tel 50-1 0 0 0 
15 

1 - 1 0 8 9 2 8^fgKlfESc 

•tsntzx o z. L <, 
yx>£LT^ifj®^ecs/x;k 2ity^s« * 

Vvr te, £ <1 2 SW/ X 

20 ^£JBV>5<W£f£bV*o 

5 ̂ <Z)^3tW3k<D)fr^V < X£@MT5 £ £#T£& 0 > MJ!g£>M?£±&f fc 
25 Ot"0J4®^W*teBB®£ftf\ ^8fcii©lMX^^n7 

0.1-1 0MS%, 
£?£L<teO. 5 — 5MM%, £Vff£L<ftl~3MM%£TZ>Z£&T&Z>o 
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©pB1PiS£fc^T¥fiHi@agU y-h^tLtdk, 

-%m (#M¥1 1 - 1 0 8 9 2 8^fg#BS) e>nSo 

& <$m2001-133453^fg) wmit>nz>0 

io mimmmmntb-ra, #u^ 
£&<£>;&*$?£ bV>„ lii^±O^W 
£fl£$$ftTV*5t><W$f£bV*o y'J n> 
mm, • > 6, ±>r • >6 6, ura 
h*#©3j?U75 #UX^lx>xl/7^l/-h, ^Ij7^1/>f^7^^ 

15 -K #>J?Lgt ^'J^'Jn-m 

# 1J 7£1J • X h u ;i/#©T^7 )J # 'J 1/ 1J 7°u h° 1/ 

•Jtfxjpyjl/n-ji/^im tfumbxUx>3Mm 
7xy — JI/T^^affla, ^'J7yffcti —'Jx^-^^U x h :7 77I^nx^l/>^f^£>& 

£&, ZZttfT'gZo MTO 

25 :£g&t~5£<2:a*T€5o #!*.&& 0. 1-1011%, ff^b<tt0. 5-5M 
M%, «fcOJfSb<fil~3S*%i"rsr<i:^T#So 

^^Tga^jfnmtr 
lot, ̂SHH|p|±c7)££ii£t>, *7 

17 



WO 2013/147320 PCT/JP2013/060261 

^•7K t;r3i:i:»rr§ £ £&-?& 
So 

xg (i j): 

gffiizmAtzxm 

7#D-X, 7)1¥>MJ- h VV^CD^mmcDM, if^x #U 

a-fjls7s9/y^^ 

T^U;I/T^H. N, N-y/f 
jirzvjuy^ F, N—rvynk°^T^u;i/T5 K. N-r^un^^yx 
h^yx^y-jk N-7^un-r;i/75y7°D/w-;k N-^D-;I/7^U 
;i/7SF, N-tfxjl/tfnU FX h u V— F, OW. 7 
^ u )mmsr u ;PX*X F u >#CDS^E/ v-zmmfct tx, 
*#, #iR«\ (^) 7^'JJl/7^F\ #UX^1/>^U3-J1/V 

^0j^(Z)v-r z uyv^ 

WkWVT, 2-10II%«b<, £ W£b<W:3~7M*%, MKlcfcO# 
Sb<tt3. 5-5li%TS^)0 2MS%^±cfr;5cD«, 7°n-7^TOl^@I 

Zfr £>-<?$> %>o s 

&, i omm%urtr^(D\t, *n&±mm&&<\sXbmm#}f3L$b%:fimt>n 
H<^?)T£5o 

fn7K £&i#£-£5^Ki, MIS 
7*• y 0 \Z&f8M5HL<D>f)],Mmfc%&%:3&M-£-7'D-^it 
T&Jf y 2 (DnmnmzftiMTttfe 
\t, mx\t, 
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t/i £ )TO (D £ M± b, fc 5 — Jj(D g| ̂  $ ft'X ^ t2L l> $5^ © 41 SSK £ TO bX 

fap&m&mu u ;nfi &fy^r-^-fti:itb, 

y— fa^MJBKIiKlbfclt, ^JEfcMTdiKcfcO, 4*Sliitt<D^(df bfc 
th £ t&X^Zo 

Xfg (i i i) : 4J^illi^04ja^^Abfey;i/tifl|g#:^mg:M^^ij:, 7° 

$i±S 0, 7°n— 

7^ F&<E>¥S#T&ftkf, 7y^3fflLTl^tl)C$f£ 

b< «> ymmmmm btcmm^mz^ vmszuz z ttfrzz, 

7°p—7*(DMM^1' Xte©^$ tlT\ tfeZW^X\Zfc&!&3(DMM\z 
JS b T3igjiiR-r 5ut^5, 

xg (i v) : ^WM^WB(D&^\^\z^-t^^]X'WWfLxm}ii\:'t 
&xm 

5^7Dl—i^> 

u-if-m\z&Qft5z.ttf7?%%>o mmvs 
ftimz&Vxm'gmVlTZZ.tWT'gZo SmmOT, ffSKttO. 1 

— 1 mmch"f"S £ t&Xi^&c 

(3) 
/8XPtf>«f5TIS 

@E^J£#St~ 3d££;gi}fcU ^CD# 
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(a) £T\ k hyyADNASr#tf^i, V—ty K X 

(mmmvmMttezmm) t\t, 
|6 ^n £ ^n If >it£^SB#l 

©®rM-j&s#Sn, t"§ fe(Z)Tfen^«]f ©«i; "5 

fccfcK ikm, fcifc&&HL"CbJ:-lK 
mxn, m, >m, mm, &m, jm mm, mm, &m, n, m, mm, n 
&fis&<D&m$m&&<DMM, itm, ftmimtfznz0 mmt, 
jfotf& iiffo %., v£M, ffl/k, HMTH, Wm, ^^5. 

£ft, DNA-a-WK^l-
£LT 

MimmM&zffiMtt, teftjcommmumz 
%£~D Tff 5 <11 ^iJ^.K\ Maniatis £>(Di3iic (Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor, NY, pp280, 281, 1982) fc^PTSSI^cD 

-So 

7°?-i "7-ir y h, y°u-

^fg0Jtt/3^Db>jlf5^cD^M^ttSt"§/i56(D7oD-y-k^ MlHUNCBI 
Reference Sequence: NC_000011.9 (mm 135006516 
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LJ: 5 ^ Ca6&a6T£< £ <£ 
7°7^V—^lijbcfc^ tT 

5 ^snsot^nn if^n^tfbTfecfcVio ^jx.«x^y>I. 
y l £K) ±ifc(D 7 * *7- b7°y-( 

7-ix+y > 2T^co'J^r(Dm^MM^^ 

l>ZZ£tfT&Zo Z<D%£, lgffiT£&P£°V$mMM%:&m&r)T-&£j&LT^fc 

io i)fr£5fr£{m££T%fgmvmmLT&< 
L£Z& ^(V£ftTWmt£J;<tfilijT£Z£&T£Zo 

7°D — 7" t & £ T U Xf 7 ̂ 7 1/ ̂  F CD^SIH^'J if i|>Sg£#lia^J (7° 7 -f V —fe 
y (D\^3\Z^^n^^0lZ7°U'-7^m^^'tZ>o 7°U~7' 

15 1 5~3 5 2£U^h*jfSg<Dg$Ti83£U l&£BT3^^gm^M 

bTffi^-im («M^ffiffl70n-7^^»MtHffl7°n-7©2@) 
_t (l!fij£Ui) (D7°n-7*&(&^:tt&<, 

&co$illi&WBlzfj:Z)J:'olZ,&RlT&7°y^~?—'ty 5>^D#)^CD^ 

20 teWttyW (Cy 3, Cy5f) tx^o 

mxuxhu 
7°hTt:>?>T;i/^U7^X77^— 

25 

<ifi|45j£> 

±uwmmm<Dmmtfsi^mm (&#) wf^os^D, /3 

(DmffljfetLTfePCRfes LAMPS, I CANS, TRCS. NASBAg, 
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®gL»£> P C RS/OW£LK 

ffTc?&0 GeneAmp 9600 ^ GeneAmp 9700 (7/f7f^yn-/-Xyt^ 
T Professional v'J—X h ^i) 

oTUk 

V> 5 FW> 
F#il ^ 1/^ FHU > 

m#^w^ft&0 ;rftt>7°^^--ty b^im 
mm ft&%^zz£b'i>jmT$>z&,mmfcift&mwLfci)b<D&mm'?zzttf 

L/V^o 

<^WTffll^DNAftM, <£<£){&> 
DNAfEjjftgf^tt, Jl^OPCR^UfflV^nSfc^i^H, SlttilCfi 

3rf£DNA#U^-ifT&3Ta qDNA#U^7-1f, T t hDNA^'J^ 
y—t\ P f uDNA#U;*7-^£&fflT5££#T££o 

HiLTteU Hot StarTaq DNA Polymerase (QIAGEN S3SK 

PrimeStarMax DNA^'J/^—if (^tJ y/^^^~t±), SpeedSTAR HS DNA #'J / y— 
if (ft!y/U^±), KOD-Plus-Neo (JiC?«tt), KAPA2G FastHotStartPCR *y 
h (H^yi?^-4v97, (tfc) ft), AmpDirect %-y h 
?>n> ^(Dmznmmsk 
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—bfov*«fc 5 izU^ti\ti£<D «fc -5 v^0 

1ST'"<T<Dmf8.I&ft & o . 2 m L fSS© $ <D P C R ffl a •- ̂ b #;l/x 
Ut">^ 

^7» hX^-bPCR£ff5i§^£Vrm, 
I§/^'I4{ t £ £ff 5 o 

(b) ±|B (a) 

^^SKJSW^^P C RK^T^St-9 0 °C~ 9 8°CX 
9 4°c3 

0# 6 0°C 3 0# (y°y-f -?-©7x-iJ >^K 7 2°C 3 0# (7° 

5-5 0D--t2)mVM'?££\Z& 
v%&M&mzmi&mmis#z>z.£tfT*%z>o&tzP cRfcfoT'fc imu^x 
<Dmmtg1EfcJ&&ff5£&{Zj3l>Tfc, 4 0 °C~ 6 Stg^C-tigT'f >^a. 

htz z£iz£QtgmLfcmm&m&ztwvgZo 

(c) ffil^T, (b) fflfl7^n7Wl:H!3 
•&§£D, wttztwxtZo 

xn (c) its/w^u^-r 
if—>3 ymm&MTLZ, Y'T^D7 K S. /W7eu^ 
-f if — v3 £te*t<i>§^/^\ v^f^n7K lz@^fb$tifc7°n— 7'£/W 
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J;Df»rte,Tr i s/HC 1 bu f f e rWy7 7-«NaC 1 
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om(D^mmm*u£>Ltzb(Dzh%aifW^mmt%7°u-y*t<Dfrmttfx 

SDS#,7^0#H#®^tt^J©l^%btlbfcj:^TNT b 
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T r i s/HC 1 XttNaC 1 (Dmmt.WMmtLX^tl^tlO. 0 6M-0. 
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5-6 5°C/W£b<, 5 0-5 5°C£U W£b<, 
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i$fm/w yj o, 
mxu, gW#PBmi 5#-4B# 
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20 o &mz, m&m 
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$ £izn^w^y'u—y'&mi • §z.t\z 
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25 STY|ft<h,||2 cD#M^(±lffl70n-^VNi'yu^XLT#?>ti§v^;^ 

E 1 hD—;H£gg£\ H 
1 Rism 2 ©#^ttiffl7°n-7> e>^§^M^tHffl7°n-7XTi:/N^ 7^'J ?< 
Xbx%^ntz.^%&m^yauy bt&xm, 
(2) iifl,yY«i<hX #&£©&£ 0<h, iitj.idrA! (1) T7n >y h£ftfc^)M$> 
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(3) xm (i) ms (2) &y° 
•-7TB1TMHI c £jti&u MiEfi c ^m^tu^xu-y^r^w, I 
nni3ILfc7°P-7^t bT^ft^xgo 

fefcss. EIE2c 
MPBH 1 <5H 2 

ETF. #X@<D#Eg£t£iET5o 

X@ (1) : y°uy bXM 
£T\ X@ (1) i§ 1 %\Rtf%2<D 

7°n-7> e.Xn-y^y t/W 7U y-f XLrmZ 
nz>'yj-jmg&&ft&mMiz7ay b?Zo *%w<D&ftmm%iz&\,>x, Y 
I^«H I <D^m%nti%y°n-y*fiv\^?')XLTi§6tiz/sfj-)Uffim&% 
U XlfittH2 O^ttJfflyn-^A'f yj ̂ XlTi^nSy^M 
^^-Tc £;iTY&£Xtt£>3&&£0 ft%a Sfc, Y«l£X&ll£ttifi3SLT^T 
V>fc«fc<, H^LTVtfcKTfc.fcK 

jtUS27°niy 1 7©&^#te£^t"^£J&g&P(x,, 
y,) #*$#?> fri£>„ 

##^j&/W7'J 7V-tf-va >£®££&V>3M#)&7D— 
Ptex^O, yt>0 tfc% (01 :/^M). 

LfrLfc&Z, Mt&lz&£< <D7n—7^\ &5l§^0)##MW/W:/y^fif 
-ya>^^0 #<©7°n-7Ttt> P x,>0 y,>0 t 
fc%> (01 :/WB), 

/w 7* u ^-rif-va >«A-r 7u y-r-tf-V3 >mm.^xfst>ti%* /w 7*>J 
y-r if—v 3 >*§*& i > b •—)bWM 17 •—y*t co/\-f 7 u if — -> 3 
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Tris /HC 1 b u f 

f e r UpCD/ly 77 — a C 1 Mg C 1 

sc?m sDs^Twe e n 2 om^m^m^u^btzbm^^o -
SDSI, 

5 &HTNT bu f f e r (T r i s/HC 1 bu f f e rM,NaC HE 

Twe en(§i®ig^|ll) . 0 6 

M~0. 4 8M«K, i^SK^S^O. 12M-0. 2 4MT& 
4 5°C-7 0°C/W£LX, 0°C~6 

5°CTfe-50gMB#rBltt/N-ryj^-rif-->3 W£BT-^&t5lfflT& 
10 ftfc$gWS£$?£U>o ffi^l 5#~4Pm £?£b<«2 «£ W 

Sb<H3 0^2iFTO5o 

7°n-7^fti£$ftfc:3 

>hD-;i/^M©aS:Mfl:b/ife(Z)TS§o —7°n-7*i:/W7*uy 

15 7°n—7li^£>fSi±6tl 

£$1^3 H«t:H«kO V- <!:#T#So 1^1$ 

7Mn^y-y>^7tMf^CCD^/7^fflimi 

7°D — 7ll WSLfcj 

20 7°D-7lC i//fj-Jl/£H7n — 7&%<D&&&lZ 

XH (2) : ffilEfgO^ 
7°p^ P t&M. 0 tzmzmm i *$&>. ZCDMM L 

25 (D\m\z%Lycm-t%\mm&t (c>o) 
^wmtvx, SUCH mmi £imttfu-?7i?7>nma 

/2) (@1 :/WC)o OiO, m^J®iP£ 
Ytt±^#ffif5J:5^IETS^ (TT/2) 4- afg*ifg£it5&gtf* 

'$>%>& (@1 :/WD), Z.<DMmmz&~3%, ffiiEmC= (TT/2) ±a (C^l) 
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Xm (3) : 7°n-7X7(7 

5 -DX, 1ii[CD^M70P-71^^!/iT±IHX@ (1) MS (2) &7°n-7© 

MIEM C 
<r © «t 5 \z LxnzntzffiiEm c £it$rr £ z.t\z^. 

Jfc$fcfMt"5;i<2:#T££ (0 1 : /WE). 
TX izft^fcM 0, MM Rife 7°u- 7*Ttt, P & Y ft&± XzMlXt %>TzJsb, 

10 a = 7t/2 tfcZ>o foT, SSW&7°n—7T«MlEfii C= (TT/2) 4 (TC/2) =1 

tfcZc 

<71/2 tt£%(DX\ miEm C>1 <t&5„ MX\t, a = 7t/A ffiJEm C=2 
tfc?), a = 7t/6<E>££\ ffiJEfilC =3 tfeZo 

15 ^m<D^mx\t, MlEjgC ^r(D7°P-71iiSi4f£ 

A) MXU, 0 1/WE 
<D$J"TO7°ni—7^7 No. 3 1 djg U fz7°n—7* t bT&S$ *15„ 

#1*.^ Ifg (1) 3>hn-;M^£7°ni-7^©A-f7*>J^fX 

£2@£Lttii9MU (0 2 :/WI/A: <1 

i® (2) x&otixmrnutzmz^mrnxfr-DX 
25 fecfcVi (0 2 :/\°^Jl/B)0 MX 

«\ TOM, nmmztt-tz 

2b\z, rA! (i) izm^x, &&o (Mi&: 
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Hl©^lfilSi:T5) tfetbThk^ (02 :/t^B). 
fg 1 <Dm%.WM&fetb2>l%^ Xg (2) «> 

(a) ifiE^iffj||tXiftlli©^©^a (7v7» 
liXMC=7r/2^Q!^^§Ma (02 :/WC), 

(b) wiB^jmtmmM.m m%<Dm*m*<Dmm*m$i'tz>m&n%i(D 
o (y^r» £%#>, 

l£t>\Z, (7y7» = 9 (7y7» xfitlEteC 
&^$Sb(DtT% o 

S^^M^^bTXfBO^fcfgSrbTfcJ;^ bT> 

ftu^ m2 E2 
U ±IBX@ (1) ~ (3) (4) ~ (6) £froTt><£V\, 
MWtitt, xm (4) ~ (6) te&rFvt&w&Zo 

(4) I2o^iffla>hn-;^g|^ H 1M2 
u^m^^y°u~y^7t^y^)y^Xbxn^titz.ik%mm^y°uy h 
f §Ig, 

(5) £fiOi, IfM (4) t^0 7 
tzmzffiiEm c2 ££&5i5g, 

(6) xg (4) ms (5) ^m^(D^mmth^y°a-y^7iz-Di^r^\ &y° 
• - Xr^TMiHfii C2 £\m b, MM C2 fim'b t U £ 7°n-7XT £f§ 2 CD#M 
^tH b 7° • - X t b T^t" 5 X^o 

X@ (4) : hXfi 
r.?«l (4) \z&t^T, iti2 h n-;n«^\ m i 2 
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mffl7°n-7*^&3#Ml!iaiffl70U-7^7<hAi'7*y^XbTt#e>ft3v 

MIE7°n^ h^J;f9m2©^MMaiffl7°n-Xom#'(4^^Tm7l6J®iP2(x2, 
y2) (123 :A0^jl/A)0 

xn (5) : 
w<z, b^titzmytmmv2t^Mo t%m%mni2zM&, zommu 

(D\m\zm\t%\mn-sEm2 (c2>o) 
^w\thx, MiHffic2«, mmi2txmti)^y^7>nm& 

/2) iZfc&MTZb® (^D, U<Dm% (TT/2-13) Iz&MTZ) 
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(3£ (TT/2) (0 3 : A°^;i/Ch 

^ MCr (TT/2) 4-0 (C2^l) 

X@ (6) : 7°D-7X7CD^ 

xmxn (3) mk<nmm7°u-7*^7\z'D^T±.uxm (4) ms (5) 
£frK &7°D-7©MIEM C2 

£GDJ;5K:bT#£ftfc1tIEM C2 £I£$fcf €>££{;: ,£0, M$?7°n-7*c7>l4if£ 
(0 3 :WD)( 

tXlZ^Tzl10, »$ft7°o-7X7Tte, £^&&P2«X0I±K:#&T 
(3 = K/2 tfcZo feT, M^&7°n-7*TMIEMC2= in/2) 4- (TT 

/2) =1 tfcZo 

—Jf, t-va >££b&7°n-7©^£\ j8 

<n/2 tfeZOT, MIEMC2>1 tfcZo MX\Z, /^TC/4 ©i§£\ titlElil C2=2 
i6 = 7t/6©^ MIEM C2=3 £&50 

feT, ffiJEMC2®fit7&*/J^V>&£\ ^-©7°n-7lliS'l4fgTfe§^JIIr$ti5o 

MIEM C2^i/hi;^?)70n-7^I 2 ©^M$l£iUljIbfc70n —7*£ 
bT^S^nSo fflX.«\ 0 3/s\^;i/D©^iJT«7°n-7^7 No. 4' 2 ©# 

^ttUrilbfc7°ni-7*<i bT^^nSo 
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JEJU IZ^TzXU \Z 
IS (4) rt> hn—)VWiMt^u—zft<OMzf^y^X 

%2\E\£A±.miQML, 2&£k-t(Dnytmm&&mVTb£^ (04 :A°^;]/A: ^ 
(DMSz&vmKmm)* itifc 2 ^±©tM©^IM2 

g>, xm (2) tzm&m,2<o^wM.xh 
oTfc«fcV> (04 :A°^;l/B)o 

TOft, ^fitXteS 

b^D 

1® (4) it&Q t&ytismt&mz&WMoy?-* mytm 
M&2 &Kk±ft&t£<D'V, mBb2*&s±fc&t%>), mBWi2(D^$m.nt(D 

lM£jIiRU ZinSr^itll § 
(04:A^;i/B)o 

W,2<r>W^W&*t&b%>Wij&, XU (2) «, 
(a) mzm2(D*?mntYmt(Dm(D&mi3 (7yy» 
ffilEM C2=7t/24 jS 

(b) MI2H2 
%2<DmgWM£?2>) 2 (7-/r» 

ffiIEf^:£)02' (7y7» =02 (7y7» xffiJEIi C2 

a 

2 J;<, £fcWfc<D£tf$>Z>WM£<Dl1i& 
^?>fij|SK^ISrJn^bfc^^OiefflS:S86T5b<kVi0 

£fz, ±f2^&^0§¥#5£ftfc7°n—XcDfitlEfiiC (XteC2) 
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£££«, MiBtc (x«c2) 

mmm L zzt fcuj mr$> z c 

KkT, znzvmffimz, ̂  
mw\^£BW£T5fc<7re&9> *5fc9I£|g£T5fc©Tft&K 

-MMM 
10 

mmm 1 ] 
DNAV-r^nTl/-r S:jlViT/3^nt:>jt^©2 5H0r£>^£H£bT 

15 Ml £ 

^ MUFfiNo. HGVS nomenclature 
1 c.-137C>A 
2 c -81 A>G 
3 c.-80T>C 

... 4: c.-78A>G 
5 o 2T>G 
6' o 5T>C 
7 c19G>A : 
8 c.27 28insG 
9 c.46delT 

10 c 52A>T 
11 c.59A>G 
12 c.79G>A 
13 c.84 85insC 

^Pg^fNo. HGVS nomenclature 
14 c.92+1 G>T 
15 c.92+5G>C 
16 c.108C>A 
17 c.170G>A 
18 c.216 217insA 
19 c.251 G>A 
20 c.316-197C>T 
21 c.364G>C 
22 c.370 377delACCCCACC 
23 c.380T>G 
24 c.410G>A 
25 c.441 442insAC 

flc. 5 2 A>T , c. 8 4 8 5 i n s C , c. 3 6 4G> 
c, C. 3 8 0T>G£MtiJ-f£7°n-:m, -?u-7* 

20 

1. TOftMPNAT^DTWOfEgg 

DNAV^D7l^£OT©<fc5fIbT8iiib£o 
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<1-1. 
i -18mm<D*v „ 

at u y H© s' jm\zr 5 y u y 
FiUT^lL 

5 $i*\ £ 51CHPL CT'iH, ^ 2 ©8B5WI-1 ~ 1 8T^ 
sns^sa^i^-rs 5' n*x y K£®t#b&«, mmv 
WtiktLT.mmm, 2««c. 5 2A>T\ZimLtz^mc. 59A>T 
(D^<D&WZ?tfZ>7°n--y*~?:foZ>^ mm^3, 4tt^Ic. 5 2A>Td 

5 9 A>T(D^mz/\^7*0 
10 AbTWo 

5, 6l^Sc. 8 4_8 5 i n s CKljffl&bfc^Mc. 7 9G 
>A®^M©i£#£^t57°D-7*T&£/^\ @B^J#-^7, 8ttfMc. 8 4 8 

5 i n s ClZj&mVfz^c. 7 9 G>A0f IlIA-f ^'J ̂  Xt5azA-f 

;i/^ch L-T-f 7 y>^ALTV^o 
15 sfc, mmm i, 12immz®itt\T%fc®(Dm£&t&m(Dmms7°n~7* 

<D3 3zm^6&M<DtiLfflz$>v, mmm 7, 1 8«m^^ TAAJ %mx 
LT^S„ 

M2. y°n-y@B^jf^ffi 

20 «c. 52A>T H£Hffl7°P-7X7Mffi 1 

12_l_c. 52A>T CTGTGGGGCAAGGTGAACG 
12_2_c. 52A>T CTGTGGGGCTAGGTGAACG 

iMc. 52A>T 2 

12_c. 5 2A>T(Dka i 1 GGCAAGGTGAICGTGGATG 

25 12_c. 52A>T(2)kail GGCTAGGTGAICGTGGATG 

m%c. 84_85insC %Hti%7°u-7^7{m 1 

15_l_c. 84_85 insC TGGTGAGGCCCTGGGCAGG 

15_2_c. 84_85insC TGGTGAGGCCCCTGGGCAG 

33 
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«c. 84_85insC 2 

15_c. 84_85 insCCDkai1 GTIAGGCCCTGGGCAG 

15_c. 84_85insC(2)kail TIAGGCCCCTGGGCAG 

5 364G>c 1 

26_l_c. 364G>C TTTGGCAAAGAATTCACCC 

26_2_c. 364GX TTTGGCAAACAATTCACCC 
«c. 364G>C $iffiffl7°P-7X7« 2 

26_c. 364G>C(Dka i 1 CCATCACTTTGGCAAAGAATTC 11 

10 26_c. 364G>C(Dkail CCATCACTTTGGCAAACAATTC mmn 12 

c. 380T>GH/iiffl7° D-7" V Jim 1 

28_l_c. 380T>G ACCCCACCAGTGCAGGCTG ,@B«^13 

28_2_c. 380T>G ACCCCACCAGGGCAGGCTG 14 

15 He. 380T>G&fctiffl7P-:7^7^M2 
28_l_c. 380T>G_20111104 CAGTGCAGGCTGCCTATCAGA 15 

28_2_c. 380T>G_20 111 104 CAGGGCAGGCTGCCTATCAGA Wm$% 16 

ilc. 380T>GMffiffl7°P-7^7#llit3 

27_28 r D-7' (D (Wt-T) AACCCACCAGTGCAGGCAA IB^iJ#^ 17 
20 27_28 7° n-7" (2)(Wt-G) AACCCACCAGGGCAGGCAA SB^'J#^ 18 

SB^IJ#^ i~i8 fE®cDxf- u ^ 

25 <1-2. DNAV^^D7K> 
WITH ^ldSE^©7°n-X (@B?iJ#^-l~l 8) &^7°P-7*£MC 

—7*<7)ft;b 0 ^ D7 Iz-f 
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2. B 
<2-1. 7°^X5 HT->7V-hDNA®ftM> 

NCBI Reference Sequence: NC 000011. 
9 (@2#iJ§ 1 3 5 0 0 6 5 1 6 ifrg) (D 5 2 4 6 7 3 5 2 4 8 4 

5 6 5mm0offlMiisa^'j±iz0 vntf>&n- F$ntv0^© 
19^bfco£fc,ia^j#-^2 ot^tNM_o o o 518. 

4 | Homo sapiens hemoglobin, beta (H 

BB) , mRNAcDlB^Jtiirf AD N AIB^©X+7 > 

(^>/^In-Hil5 1M@~4 9 4M@) exo 

10 n 1 : IMS - 1 4 2^S@> X^7>2 : 1 4 3^X@~ 3 6 5^SS, 
X^r7> 3 : 3 6 6^S@~ 6 2 6M@) 

mm&m 1-2 4075-fv-
ia^'j(D\tm, Ti§T^Lfcie?mx+y 0^Tffl^/:MttuTRI 

15 jS ifu th t LT, 1 9 
tsy'yX^ H LTfflt:L E Xft(DAxmfcttj£D— HX 
^TpUC 5 7^#?-\zWALfzb(DT$>%), 1 Ong//z 1 
tCo 

^.tzZ.tit:W\WiZ9c(D^. 1 t/KlfcHGV S nomenclature lZ$£ 
20 -DtzmMmZCDiiWlz£m*A>Df£7°7Z^ KDNA(2 5«i)£m dJMU 

i o n g/u i izmmzimLfr* 

y"y^^-n<mm^21, 22, 23, 24> 
mmn 21 Amp 1 icon IF ACTCCTAAGCCAGTGCCAGA 

25 iB?'J#^22 Ampl iconlR cy5-CACTCAGTGTGGCAAAGGTG 

iB?iJ#^23 MRC-Ampl icon2F GTATCATGCCTCTTTGCACCATTC 

IB?iJ#^24 MRC-Amplicon2R cy5-CAGATGCTCAAGGCCCTTCATA 

<IB^iJ#^ 1 9 > 
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>gi1224589802:c5248465-5246730 Homo sapiens chromosome 11, GRCh37. p5 

Primary Assembly 

A^^7yWraOT^fi4AGAGCCAAGGACAGGTACGGCTGTCATCACTTAGACCTCACCCTGTGG 

AGCCACACCCTAGGGTTGGCCAATCTACTCCCAGGAGCAGGGAGGGCAGGAGCCAGGGCTGGGCATAAA 

AGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAA 

CAGACACCATGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAAC 

GTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAGACC 

AATAGAAACTGGGCATGTGGAGACAGAGAAGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGCCT 

ATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCTT 

10 TGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCT 

CGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGG£4££777£££4£4£'7£4£76AGCT 

GCACTGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGGTGAGTCTATGGGACGCTTGATGTTTTCT 

TTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGGAAGGGGATAAGTAACAGGGTACAGTTTAGAAT 

GGGAAACAGACGAATGATTGCATCAGTGTGGAAGTCTCAGGATCGTTTTAGTTTCTTTTATTTGCTGTT 
15 CATAACAATTGTTTTCTTTTGTTTAATTCTTGCTTTCTTTTTTTTTCTTCTCCGCAATTTTTACTATTA 

TACTTAATGCCTTAACATTGTGTATAACAAAAGGAAATATCTCTGAGATACATTAAGTAACTTAAAAAA 

AAACTTTACACAGTCTGCCTAGTACATTACTATTTGGAATATATGTGTGCTTATTTGCATATTCATAAT 

CTCCCTACTTTATTTTCTTTTATTTTTAATTGATACATAATCATTATACATATTTATGGGTTAAAGTGT 

AATGTTTTAATATGTGTACACATATTGACCAAATCAGGGTAATTTTGCATTTGTAATTTTAAAAAATGC 

20 TTTCTTCTTTTAATATACTTTTTTGTTTATCTTATTTCTAATACTTTCCCTAATCTCTTTCTTTCAGGG 

CAATAATGATACAAT^7^7^7^777^^77mAAGAATAACAGTGATAATTTCTGGGTTA 

AGGCAATAGCAATATCTCTGCATATAAATATTTCTGCATATAAATTGTAACTGATGTAAGAGGTTTCAT 

ATTGCTAATAGCAGCTACAATCCAGCTACCATTCTGCTTTTATTTTATGGTTGGGATAAGGCTGGATTA 

TTCTGAGTCCAAGCTAGGCCCTTTTGCTAATCATGTTCATACCTCTTATCTTCCTCCCACAGCTCCTGG 
25 GCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAAAGAATTCACCCCACCAGTGCAGGCTGCCT 

ATCAGAAAGTGGTGGCTGGTGTGGCTAATGCCCTGGCCCACAAGTATCACTAAGCTCGCTTTCTTGCT 

GTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTACTAAACTGGGGGATAT TATGAAGG 
GCCTTGAGCATCT& 
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<mmn 2 0 > 
>gi1283021281 ref |NM_000518. 4| Homo sapiens hemoglobin, beta (HBB), mRNA 

ACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACACCATGGTGCATCTGACTCCTG 

AGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGGATGAAGTTGGTGGTGAGGCCCTGG 

5 GCAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCTTTGGGGATCTGTCCACTCCTG 

ATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGCC 

TGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACACTGAGTGAGCTGCACTGTGACAAGCTGCACG 

TGGATCCTGAGAACTTCAGGCTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCCCATCACTTTGGCAAAG 

AATTCACCCCACCAGTGCAGGCTGCCTATCAGAAAGTGGTGGCTGGTGTGGCTAATGCCCTGGCCCACA 
10 AGTATCACTAAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACT 

ACTAAACTGGGGGATATTATGAAGGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTATTTTC 

ATTGC 

<PCR£JtC> 
15 m±m<D7°7X^ KDNA<h^li2ifc<E>#-*tl 0, 13, 2 1, 2 3 (fSc. 

5 2 A>T , c. 8 4 8 5 i n s C , c. 3 6 4G>C, c. 3 8 0T>G 

Sr^tf) ©Ili77X$FDNA4m f+5 
@B^'J#^2 1-2402 C P C RS 
j£(C«KOD FX Neo^^ (I» 
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<pcRfcfoffim.&> 
77X^FDNAiI (lOng/^L) IML 

Amp 1 icon IF 7° iil- (20 MM) IML 

Ampl iconlR 7° (20 MM) IML 

5 MRC-Ampl icon2F 7° IM-?- (20/xM) 0. 5ML 

MRC-Amplicon2R7° (20MM) 0. 5ML 

2xbuffer 50 M 1 

2mM dNTPs 20 u 1 

5UQ7K 24M 1 

10 KOD FX Neo 2MJ 
KJfci&S. 100 M 1 

PCRSfSdiGeneAmp 9 7 0 O+f—VJHM £ M a xt-

15 <PCRSMS^#> 
9 5°C 1 OM 
(94°C30^\ 6 8 °C 3 O #\ 72°C30#) X35^^ 

4°C 

20 ^^©S^lOOjLtl ^XFo/iyyr-mwZlJnTL 200M 1 tlfc. 
100 M 1 

1M Tris/HCl (pH7. 5) A'y77- 48M1 
5M NaC\mm 9. 6M 1 
0. 5% Tween20 20 M 1 

25 ^ U QzR 22. 4M 1 

"oft 200 M 1 

•e CD ft , £ (7) ^ It 2 0 0 M 1 £ # "51 •> A* - £ At! 

(http://www. mrc. co. jp/genome/about/usage. html ^iSilc), ^I^^V^TDNAV 
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^•71/^£AnT^fc£l»> 5 51CT2^>^-hUc„ 

<i ^yXZ^tl^tlO. 2 4M TNT buffer 10m 

Ul5 5°C, 2 O^fsTgaLfc, f®f, 3l^$c^T, 0. 2 4M TN buf 

f e r lomnisst, i owabT®^iLfc0 m&zm 
mvtz o 

&aj«, ^iccD#^7^®DNAv-r^DTw 
DNAv-r^ori/^^ ̂  x;i/±g^ £ 4 wiTMft u # >.y h n# 

y 5 tfco Yi' ̂  ay Ki:©7°D-7^1i$nT 

Hfitt L Tz0-1"0X#7h©mZMWLfziUZgr 
7° n—:/(?» ̂ ;i/ £ b Tza 

tz, S3 (Dt&Wt&s W>l(D^mWLltim7°n-7*tf/\^7*0y^X\sT%^tlZ>y!f 

j-)v&m&mTYmt,M2(D^m$i&m7°u-x^v u 7*0^x1, xt# n 5 
y$i-) x-Yi^bT^§mi^ti7°D7 h 
btzi^^m^\Z^Ltz (0 5 :M1 • M2(D^mmth%7°n-X<Dz/S/j-JUffim 

mi(Dzi>h y^rx&M 
£7°niyFU ^ ^\Z^:tl^ (Di\WMM^\yfzm)o 

0 5 (Djimiz. &*(D7n-7^7mm<D&&i c 2 myitis 3 @) 
T&O, ^77 

^ n ?> © $/K Lx 1 *5 c 
7°n-7'(DM^^-3^Ttt, ix^w-Bom^izKitrntzm^iEmc £%.$>. 

fflfc<D£m&\&m 7°n-7X7\Z~DWtfr^jtifcU 1$iEiiCt&5 %)® £ 
ffijEmc\ZK/2+ttmwM£xifo£<Df3i?nm (7^7 

» &7°D-7^7cT)O%, >$M&(D^7°U-7^7tl<X, 
c. 5 2A>T0^M^lii-r57°n-7^bT, @H^iJ#^l, 20^7£@E» 
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T# 3 , 4 4 (D^y, 

c. 8 4_8 5 i n s 6 

8®^rm mmm, 8<D^y, 
c. 3 6 4G>C(D&g&&lti'tZ>7n—7£LT. IB#I##9, 10©^7ii 

5 1 1, 1 2 0^7TH 1, 1 2CD^7, 

c. 3 8 0 T>G(7y^£^!±J-f370P-:/chbT, SB?iJ#-*f 1 3, 14©^7, 

@B^J#^-1 5, 1 BB3WI1 7, 1 8®^7TH E3Wf 1 7, 18 
(D^T, 
?ty°&—41 ̂  £ ii^f -5 ci t 
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MTF&<DM&\i*%W<D&M W;y>tIXtt7f->}fA) £frofeiSTife 

5 06^77^0 r^2cD^Mffl3>hn-;i/^^A-r^U^-fXj 
a, 5 H £/w y°v y-r xb/tsg^-e 
(D7°p —(2®£fcte;3|R[) 

znz<Dy°u~-X(Dm$i\z-3^T\z, \jmmM(D{m\z\tmt:bm^m'iEmc 2 
10 tl&b, m©#»™70n--7^r^-3^TfT^l:b^b, ffijEMC 2^/ht 

&£H2 <£#MI&ffiK:^bfcXn-:/^7£S}RT£0 

ffllEMC 2\ZTZ/2+ (71/ 2 -tt&WMtXffltOte-tfim (y 
y7») ibT^ttlbfec ^y°u—y^7(Do%, J;^yn-^7i b 

T, 
15 c. 5 2 A>T(D^M£^£BT37°n-:/i:bT, SB?iJ#*t 1, 2 <Z>^7£iE#l# 

^3, 4®^7TH mm^S, 4©^7> 
c. 8 4_8 5 i n s C£>^S£&tbf~57pn—:/«i;bT, IB^J#-^5, 6 (D^7 
tmm^7, 8 ®^7Tti mmm, 80^7, 
c. 3 6 4G>C0^^tBt"'57on-^ibT, @B^J#^9, lOcD^TiSB 

20 ^IJ##I 1, 12<zwm, mmm 1, 12 ©^7, 
c . 3 8 0 T>GCD^£^aiT§70P-X<h bT, IH^I#-^ 13, 14 (7)^7, 
SB^IJ#-^ 15,16 <D^7, mmn 17, 18 0^7TH Ba^J#-^ 17,18 
(D^7, 

25 

£U:> ^tl^T/KbfeffilEfilC, C20^77^@7 1:Sbfco 

T<DS 5 ©J; -5 Ii0n>h n—)]/WB.^tz.\tW, 2(Duy V •—)l& 

m £ 2 HJJ^±(7)^ DMbTt#^ nfc v ^ ̂  TOM &wm u 7°n -
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mmmtvftm&wttit (7^7MxoMg&mgMgtL/t„ 
MiEjitC, C 2> 

5 8(I^bfec 
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