BE., WRARBPOEEZVCEFIND &,
ZTOROERIT L 72D, TREORLE
ROBLEN B MLE LY S H5EEITIE,
EIZRYBESFOHBREMTZENTES
EENTWVWDE, ZOHBEBIIONTIZ, ¥
A RTALDIZBWT, OBRBEN DRV
G (LIEFVW-oThA—T7 7 KT v/ BET
ZORBITRDDITTIRRY) | QFRIRE
£ FORERD SHEE. @F Dftt (HIFH
WL T COERME . FHHERFARENS
BEOARRBCBITLELE) OBINRINT
w5,

BT O EHTHI BT 2005 4E 11 A 7> b JEIT S
NEbOTHDH, FLENL, EENKES
NTWARBIE GkAI) 5ED L ICHRFTEASR
ERHTOHETH -2, B 1 EOFEH
Wz b, IBFIER, ARERE. A5
YREHICEBEBEOAENKEL, "X T 4
v hEDNT RPN T WMo ez
REINZHOTHY., T2 EHHEL
BLTELDSTLLOITHLN, EFEADOE
RbEFEx T, FAEIE UTARK 1 EOFEH
T ANEELR-TZEDZ L THD, HRE
DEEERICE L TIL, ABEFOXA I
T w72 &b, PSUR (Periodic Safety
Update Reports : EHIRZEMEREFTHRE) &
DR % ZICHFOIE AT O TS &
SELDEELLTHD LI,

ZDIRFEARBOEHIL, B—DFZEKS -
T RER—RETHRBHORE RS
HAir L LTIThh%, T72bb, §EEVD
BHEEFNI—2IcE LD B, BLES0E
—TRLT T v RE&RDIT BN, BFEOHEG
WCAWSLN DB (F] 2 135 @EE & RxEE)
LDt REND, HEBREIZONWT, &

M OAEBRITH T2 2R BN S NI BB,

YEBMBERIC OV TSI ARBPER SN
X523 HETHER—ZD
HEETH D,
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(2) BEFHFOFHE
AFREEIL, HEOELL L 6 nARTE
TICEHHEFLTORTIER 52, HiR
O 1FERERNC, BEFHFFOHD EMA &
DFHHIMEEREZHF O ENREREIN TV S,
EMA X, EFRFELZZIT T, R&E2BER
2T AE 90 BB, AFBREFE LV EDY
EITODRTNEROR2VWE S 25— T
120 BLNIZEHFOEZITH > Z L L ST
5, BEFHEICELT, BEFIT IR L
12 12,500 — 2 O FHEE L 5,
FHHFECRHEINIERNILTOLEY
Thd, (A RIFAL9)
BEE, TOMOITEHICE
UL TEE (SPC. Labeling %O PL) @
WET R
PSUR (&# D7 — ¥ EERFEN S 60 B
LIR®D B D)
HRZOB®R (BKRSE. RESBELD
FERE IR 53 BF)

EHFCET 2 FEORKR, OBFE OFMARK
MIZBWTERN D DHE. @FRER RN
BE. ORENRERES, OFFEERR
EFETHHHEITIE,. RFEAFEDO—FFEIEX
EEELEITY EEnTWS, (ECHEH
2001/83 # 116 &= 9)

(3) HIEDERRI

2011 41, CHMP (Committee for
Medicinal Products for Human Use : AfE
EREER) BT, 52 MBI OWTHRGE
ARBOEFBTHEINE, 2B 20HEITD
WTIE S ERICHEDREFHNLE LB X
TWb, 20101k, EFREATDOI BLER
FIRLELSNZH0IX10 THY, BEH
BUNEEINTEHBEIIMEE L, Z 0,
2011 FIITAROEFBBR I NIz T — R
B1GmBEHoT,



EMA X, BFFREBKTTEE, H
B D EPAR (European Public Assessment
Report : BEHREE) 2% (FFHIcEHT3
CHMP i DB 2R EZB) L, &F
T 5, £7e, IREARO—BEL TEFE R
RO BRI OWTIX, TOHEBEEL L
ErxNETH,

ot

2. BRMIZ BT B &4 & BR5
(1) #HIEOHE

BRINIZ VN TERTEATREFIZAT & A> D S 3
FEND T —2Z LLTFD@~C@D 32124y
Foia,

T R B

(a) it &AR

ELLEREORBYIIEMEEITES
WCHER SN D EE], AREE~DEFICKIS
TR BEBRRE CHELN D EE A —7
7Y R WZOoNT, BE LY b RELS
ARBHET —F (FICEERRT —%) T&
REEIDEBRVGEAIL, BEDLELF
LTIREARBEITHOHRETCHD, ZDBAED
S LIE. EITROBERR XIS - ICE
TOMARRERIZL ST RY « _"ERT 49 b
DINT A BHERTHI L, TIREEENE
BT — 22 NETHLRETH D, 2005
FIZEAINTZNL—LTHY ., FHEARLE
DAHITHEHIND, (TbbiEBEMmok
REIRHEINTH D, )

KT EARHED T CORFEARIT
E_kuﬁﬁbﬁﬁmm&6@wo~ﬁ\v
&tw%#’%ok?—&ﬁﬁzﬁ\%#ﬁ

AGRITMR &, BEOERBIIBITT S,

(EC A No.726/2004 2 14470, EC#
Al No.507/2006 8, HA KA > 9)

INETREAHHETCAREINZSB XS
72<, 20114 12 AR RICBWTARBIE T C
AR RESHLTVWIEERMTIILETHS,
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(b) BISMETIRIE T TOEER
FERSNDREMBEFICHETH D, B2
BBV ONRV I HEAICRBRER R AR
FRER E L WO BB T, REARBHHEIZY -
STHEEEROENE, ZeticEd 5+
FIRTET UV RAERRRTERVESI, BE
DFFE - FHEEMLTRERREZITY &0
IRETH D, ZOHBADEMETIT, HRE
BRARHRBROER, FRTIERES - EfMO
RE, ERERE~OEERE R ENEETH
Do

() DEMFHE AR & B2 D DIL, FISMEIR
T TOERBIZOWTIL, RFEBEICENES
MEENTZELTH R OAR] 0BT
T5Z ki@%ﬁéhf:}b%*ﬁ Z DT
AFBICHIRIIR T T EEOAREFREICS
E%@%mﬁﬁ%iﬂkmﬁmkﬁézkf
»5, (EC#HEINo0.726/2004 % 14 %8 1,
TARZA D)
INETICAFE T CARBEINZEERIT
22mE®B,

() FEAK AL & &R

EiR@), IR TER 2 BEDOELB &
RITONDHEEITE < 720 A, EEIZITIE
& ERTOFHEIZOWTHEREIZMT S 20
REEPRE 5TV 3 (Pfollow-up measures”
EFETH D) , AR E LTI, BeMERIC
BT2b00M, FHECHEIZEDE LD
b D, Z ORBEICITAREREARILIT <,
EREFE (%) 25 EMA [2HEHE
(commitment letter) BEHENE &0V D
FAXRbDTHD, BEONED—ERIL
EPARIZZFDOBMENRTH I N D Z & %3
DI ETHDHH, BRI TR,

EHl &

(2) RERBITSNRD-TBE ORI
EC HEFICIZIEERZEOHRBICRIT 558

DRERD Y . HHIM R, BDEREEICIT

ERaGDRFEARBEEIL, BB LXILEET



EHZ a3 TWB (EC 4 2001/83 %
116 59) . Zid, FEBEBEROHZR BT,
EELEDORFTARHE —RICER S5 H
BIOHETH D,

LL, BERICZORTBICESSHEN L
biizZ Eidial . Bl ERREREE N &M
LENTBARBRBREZAFLYB L EE LIZHER
MICERE TE RWEAIE, EARKOEEE
TV, ZOBRERD LV ) Fhr& THED S
NHEDODIETHSD,

3. BRINIZ 1T 2 Bf SUESE & ARGR DO BAfR
RRMN Tid, B ERIIBREAROR S L2
S2TEY, ZhbExBETTHEICIX, RElE
LTEMA OERBHLELR D, (BEU KA
726/2004 % 9 %-4(a)(d), A% 10 %1 D)
*ERMNTIE, AT 3ROERZE LT IEEE
#1 (Product Information) &N T35,
(DSPC (Summary of Product Characteristics)
ERBARE~DERNRERERER, BERO
A SCE] 1YL L BETE B,
@Labeling
EXLOFE - GO . 77 RkE) ~0
R
@PL (Package Leaflet)
BERTICERSNZHBAER, BFIX, BX
DNy r—T (FERE) CA-TRY, vy
— VT EREREEND,

Labeling X ' PL /X SPC O 1E#H % EIZ/E
s Z b, L#ElE SPC ORIV %
PR, UTIZ, ARIWZERRIC
DWTHHZDE DL SPC 2 EET 584
DEFN L — L EEH T B,

(EC #Hl 1234/2008 9)

(a) Extension
BHNZONWT—HEERTONIHEETH

V. BE, AE. BREREOER, BHRS

DEER, BEFEOERERENEYT 5,

144

HOAREE 0 A E2RA,

(b) Variation
B LEEB (SPC 2&T) OEENTH
NHEHZBETHY, UTD 3 XA FIZHEEN
Do
o /INEREE (FATTA):
HEORE, BREXITEDEICE BB
L2WITOThREELPRVER, #E
EEOEEBLEOEFEREDEBNEEDOERE,
BLERTOHIBR, EEEORFEOIELNDEERE
HOEEThH-> TREN - BE&EREICEE
DIRNGE R EO R EREYNT 5,
EMAICEE#R% 12 7 ALURIZETH 5,

o /INIREE (¥AT1B):

FATTA, ZATIONTRIZHEY L
RVWEE,

MA IZEqMIc et %2 L, 30 HUWNIZER
DBRITIEEERSZEHINTZZ &ITR2 5,

o RKRIBEZRERE (¥471) :

HEDORE, BEMEIIFEMEICKE 2E
BErEZ 5FREERHIERE (EEL@E@D
Extension (ZI3Y LW D) , ZhEEDE
ISIFERE, #Fiz e ERIZE S SPC DX
TEZRAEE, HEEBRAFIEOLERE, BEFED
BRI ENZEYT 5,

BEIZHTES EMA OFRIARNBLEL 2
% (JREAIZ LT60 BLAICHIBIE D) .

(¢) SPCIZEFE #E L2\ 4 D Labeling/
PL@%&WE
WCERTIZEHEZ L, 90 BLURICE
73>7§i THIEEESZEINZZ 225,
(EU 54 2001/83 %5 61 5=(3) 9)



4. REIZ BT 2 THRERBROERRE 2D 7
Fu—=7 v

(D BB 2HEORE L L
1997 ££0 FDA i fi{kis (FDA

Modernization Act) 28T, EELDOTH

HREFRER DT % BSR4 DR FDA I+

G&niz (FDC Act (B, EER, {bHs

1) 506BHE) , ZZTW5 [HER#BHER

Lk, MERBIITON 2K BOBERRBRE

FHERRREBERD > 5 FDA REREER L S

DIITEZENEDEMIZONT FDA L &4F

LicbDzfE L, MRBICAENE EMICE

B ARBITEENR2V,

TERTIE, TRBICEEARBRENRER SN S

DiX, FDA L ARRFE (£%) toBEw

REBIESSHEERDD, HEWVIELTISRT

LD RBHRRRIICH BHAITB LTV,

(PMC (Post-Marketing Commitment) &

ML 5, )

e LEAFE (Accelerated Approval) D%f
KLEINHE T, HRZICEERNHS
DEFABMLEL I N D (21 CFR
314.510)

o /NRIFFFH(LYE (Pediatric Research
Equity Act) 1223\ C/NREEFRABR 7S
LE L SIzd& B (21 CFR 314.55(0))

o EWMFHBRICLZ2EMMET —F%H o Tk
SN d BT, TREBICEKR TOHS)
H, BEEOHEHAILEL ShEL 0

(21 CFR 314.610(b)(1))

T D%, 2007 #£» FDA %X E%E (FDA
Amendments Act) 12 L B HIRBE LSRR
fED—RELT, FE (BEERIZES) 0%
AR SRR I R 3o U C RS B
REBRE D EH % 5K D 5 37 7- 72 HERE A FDA
Wft5 &z, (FDC Act 505(c))

(PMR (Post-Marketing Requirement) &
FEIEN S, )
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LInLaR 6, ZEOITHEICY - CiifEx
DHEBAMZ ENTEY, FELETICES
& FDA P HBREEERRBR O ER AR 5 =
ERTEDDR, UTOLTOLEMG4 -+
BEIZRons, (FDC Act 505(0)(3))
o EUIRRFEMT—F (EEICHETHES
ZEte) WWESWTEDEBANLE L ¥
Wransz &
o HilBbnLeMERICESNTE
DREHELELHETEND = &
o TERMBEERERD BAIZLL FOWF i
ThHBZ L
- UEEAHOFERICEESTARMOE
BU R0 23T

- HEEAOFERICEET EER Y
R DY T FNETMT B

- BERVRJOFEENTBRIND
T=RIZBWTCTFHTERNEE
VR7ZRET S

EbiT, ZOMREERRRIIONmE O
N ABERRER & @IS DBk (BE=mF2e,
ERER2 L) IZXBIE ., FDA BAQ/1H &
DIANBRRBROERZERTE 201X, @
TSN DORBR CIE DI BB ER T 2
WEHIBTENDBAICEOND, £, OF
NS DHRBREZERTE A0, HEESS
EROFTERREERS X7 A TIE+SI2H
IR ER TE RV RIS BB AICES
5,

(2) TRERBROEHRR VEFDT + 0 —7
TR,

ARIEDT T, £%12, ERBEICBN
T, HBROERRNZ FDAICHBET S - &
BEHEMTOND, RKEICBIT2UHEED
AFRADBEELRZY, ©¥EIT. SEOEER
235 60 BLINIZ FDA ICHEE S BHT 5,



WEEIIL, UTIORTEHREZEDDZ L
EEnTw3, (21 CFR GEFHBAIE)
314.81, HA X R 9)

—HEEE4

—#54 . NDAEE

—kETOERA

—TIRBRBRDOKRE

—HIREHRBRONEKROANE (BRI, REBR¥

A7, HHREEH., EHIS - HERY)

—HIREBHRBRDO A7 ¥ 2 — v

—HEIRE B OBE ORI

(R EhF BIE Ik REHE)

—RBR IO A

(BT DEFEERE)

—75 FDA X, ¥, bHESN-FHRE
#wBE D ., 4£ 1[E Federal Register (EFA
) TAFERLRITNER LR,

2010 4 9 A RKFFRICBWVWTRET D
PMRs kT PMCs DRI FDAIZ LV A%
ENTWVW3S 10, PMRIZOWTiEL, NDA &
WBLA & T 675D 95 HH 90% 3 FiE
BOET L, PMCIZ2WTIL, 780 D 5 5
F80% B TEBYEITLTVWD,

FEM®Y EITL TS PMR RO PMC i,
EHiT, BB FRBERIIBMB I TRV E
FEQREMEIITFZE Lanb o) | Eigd (R
Y a— LB ICRBRBETFTHDLHD),
BHE GBI T IFIE LERBRHREEN
FDAIZIRHE SN b D) oINS, FTE
ZE D PMR KR PMC X, BIE (Gtx DA
&9:~wm6gﬂfw5%@)\¢m(ﬁ
BRONFETRNCFIESNERNRBRHESE
FDA | F&éﬂfﬁ&w%@)’Aﬁéﬂéo
2009 4 10 A2>56 20104 9 AETIZET L
72 PMR X ' PMC 1360 T 31945V .
5 BRI 80%ICBWTHEHFDERNWZ I
e LHEENTWDS,

KEIZRIT D PMRs X PMCs (Z2F87 5
EHITT —F _X— XL EZ 1, FDA @ web-site
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BV T, 4, B4 NDA/BLA &5,
RBEORI, RBRERORALRER &2 X —
U—RELTHRRBEPAETHD D,

(3) MERBHBRAFHE
BE ORI
ik X 5z, mik %R (PMR X T PMC)

DEFRIUZ OV TIE, BZEAEI B FDA

S8 CICEMRICHRERN TS, RBRSFHE
DIZEIT L T RWEEIL, ZABRELIT

ER &R SNDbi Tl £¥EREh

X3 D2 ESRBHEFATLZ IR 5,

CDFHADRIEY 72 b DD3E DD B AR 7217

X FDA T H Z L2/ B0, T OEMELH

AL E TR,

ZD XD RGEEOFRIZONWT, —REIAR
BEE L0 4o, FDC Act 334 THIZIX,
FDA B ANDOBE~DEREELZRE LH
GO EM 2 (seizure) IZOWTHESIN
TWo, LaL, KRERECEDEGHEYE
DEETIX, 20X 5 8B FH & ORI
B THDIEDZ ETH D,

BYVIZET LTV RN

5. KENZRIT DERMCELE & AR OB
KEIZBWTIE, labeling IZERFEAR O %t
B LHhoTEY, labeling DEEHE % & Tp AR
FEEHO—HEELITRI LT HHEDOFhE
WZoOWTiE, EREORE. BEOBREIZGL
“CL/L—FUD(a)N(c)O) 3D EVITHEEINT
W%, (CFR 314.70)
(a) RIB72EE
KENOER—ME, S, B, MEXIZAIC
BEELLEZ DAREMENRKRENVERIZONT
3. BEEHROBGEZ AT SRNCERERIC
RABENMFFROCEBLISLETH D,
Labeling I 2\ T, U T OEHRDOEEDN
PR
ERLOLR, B, RERK. BE
(boxed warning) . ZhEE - ZhE. AL -
AR, AIREOH, 2=, £ E0E



Y *EE

& (warnings and precautions)

fEH. BHREHICR T 56 A

(b) PEREDLEE

WA ORI, S, E. MEXIIH I

BRELTHEZ A REENTRERECHALEEIC

DNTIE, ERROBE R AT 5072 &
b 30 HATE CICUMERITR 5 BB EER
BETHD,

Labeling iZ- DWW TIZLL T OEHRAEZY L
B DWTIREEIRLEBIMBEEDERH
BThNIL, EEBOMGEBHEFRREL Sh
T3,

ER BE HHL0RE. BEADE
mXixaik

EWELE., k5, LEAOEE,
BT 2R 0B I
BADOERROREN2EDD L2 E
L7 L - RERTROBMXIT5HL
BoTo, BREERE SUIBID 23
BE - DR IFIME D ERDEIRR

BERS

(c) B ER

HEORI—E, S, E. #EX I A
BEELHEX DAREERDTHrTHBIEFIC
DWTIE REIOFRFEICEEHTHIZ I,

Labeling iZ- DWW Tid, LT DIEHRI %Y T
Do
o  JMERCHIFE DR & fd i W BLE| D 3B
RXFOHEFIEICET s EROLE
TDMEE LOXITE N & RRE OBRE
TRERE

723, 2007 4 FDA HEIEIC L ATHIRRE
EXRRBIEO—HF L LT, HERIELNE
ZEMBERICESVT, FREEFICILT
labeling DR % E3R 3 A HEFR A FDA 124+
EEhTna,
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6. KEIZBIT2BARERLOARIY L
SRT I oFREE
FDA i3, HFEE 3T 584 (Federal

Register IZ#8#) ¢t e 7 Vv 7L 3 5%

R, UTOWTRMNRIICEE ST 3 L §

Br L723B812iE, W/ AEE L IZ2nWTh

TOERBEZIY HT (withdrawal approval)

EENTW3s, (FDC Act 505(e), 21 CFR

314.150)

(1) BRRRZ OMBIZEHT — 22, &R

CESSERIZBWT, YBEELNES
TRWZERREIND T &

(2) BERRRBRICE S #Hii- 25EHL (RIRETIC
TN RN D) EIZHONT, AR
FRICHB DN TVREL E Ao T L7
FER, ARICESSERICIRBWT, YH%E
EMPRETRNI LIRENZ L

(3 FizicBLNIERICOVT, EBEFIC
BONTUVIZFEHL & A8 THME L - i 8,
labeling IZE S FERICBWT, YZER
R ERTDHEEE TS LV 5 EEH A
AEHLIZ R T B LTS s - b
(@) DI

7238, 21 CFR 314.200 iz, 7 Y v o~
RERCETOEMRAENRENT NS
& b2, MIEAFR (accelerated approval)
FIEIZZ D ARBEINZEERZIZOWTIL,
ARFBRICEM S BRI Lo CHEFK
DERAMEIREN R Do T2 BERP, h¥pE
RENTHERERBREZEEZER L b o7
BEICIE, TOARRERFEICERYET LS
BMEBNERT TS, (21 CFR 314.530.
601.43)
FERRRBINTAEESLTH- T, BELD
FRERSVLDIZONWT, Yo sf— o IR
A v b (REFHEEE) CESEEARTS, b5
WIREERERZRO =D OERFIBRO T TEART S &
[AR::1): 3



D. E&8

AREE, THRERELZEDEELAF O
EEFEMAHET A LiICX, ERRDS
0 — )L 72 BB BR R O B Rk VR e (R IR
EHESLT DO OREHFARO—FE L LT, B
KITBIT DIRFEABOER., LM ERER
B IRATSCEE & AR OBEG, TRBERRA
BREDEHEOTZHDOFREICETLIHEFKLV
ZOERRNEREFT L, [BROBBET
DEIEDH Y FIz oW TR Lz,

R Tix, 2010 €514 50 S B, 2011 4
% 47 S B IOV TIRFBABOEF BT
THEY, 20054 11 A6 I BITD
ABEFFIEICESMEEPHBEICR - TE
FEBECHDLEEZXD, o, MG EICHE
THRFEABOEFHZ B OTIREDOEL D
SIS, TOMELR2ERELEZ D TEPARIZ
DHEINARINDI LV T ARHEES
nTn5, kETH, MRERBRICET 2
FDA OEEMER O5R(LA B 6 TLIHE, &
HERLHA RIA VB BREHBSNTEY,
HIBR % 12 =M & 2 R PR B BRE DRI MR R
Bz xru—7 v 7S, FRBIARIND
VAT AREEIN TS, TE, BAEIC
BWTH, BEABEEMSICOVTHIREICE
REBRENEHESIND F— AN L TETWV
5, L Laanb, BUR TR, RERRO
RAEHHEI A0 —T v 7 T5DDFE
IFSICIEEBEELTVWRY, 5%, BRI
BT B EMTCEROESITL U T, BIAR
ERLOABABRORE LE L VBB, #
BHIZIT o T Z &k, ERLOBEIERSA
DR NEZEFFEORIEO—BRELTHE
BREELRD, TOEDITIEH. T O
Wrodt k& 72 BRI OB ERBR OB LI 2 E
W EENRAIRTHY ., FKOH E R OE
AxEEEIZ 22, BRPEOBEERAORLE
LR ENBERETHA I,

AT SCEE LA OBMRIZ OV TR, BRK
TILRAMASCEEITIRFEAR OGN R & LB T

BRTEY., TOHETIZY > TXRRIE L
THELBOEMAREILEL SN, L
Ldb, BETONERPEDHEDORE S
I T, AB TR L —EHRRTOERTR
HROERREEIC L2 ERREICL DRIEN
HOLNTRY, BEMEOE TRBIZAELC T
W2, BAETIE, #IERXRMAIEDRE
WITRHEE - R, Ak - AEOREERWT
ERBORELITENTVWARWVWE Z A, EREIZ
LAY BORET/FLOEED LT
UETEEMNMTONLTWVDONERTIEIH D58,
FhrE OBRAMEIEIE ERV, BE, BT

- EOBHBIEICET OMEPETTETH DA,

EEONELEEE G U BER 2B
N—VORIEEZEFE L.,

BN ZOCKE & bic, BFE=—AREWE
ERIZOWT, RRERAFHFET—F (&
ICERRERBR DT — &) ThoTHARL, 1
B DRSS - i E XD EBIZITO &n
5. WhIEBIS R R AR A B L TV DA
VRELBRIE, FRAEIC Y, FRFIAGRHIE., &
BEFOEMEAE (Wb DEBEME) L)
B2 xd 208, HAXRN BRIRE S
TR, LT LLEARKEOT —F OAR5E
EMEZETRE LEbO TR, 5%, 5%
IPRIMTFT CORRBRLEL 2D EELPEZ
TWLS AR SV, 7, EEFAMOE A
nHhb, MREZEFRORLEHFET, E
= — ADBRE i WO EFE ST D BBl 2R K
ROHY FIZoNT, ZOFIENR (R
BEDTBRENREBIND Z L EHFT S,

E. &

MKIZRIT AERFGARDOER. &M SR
SEAKER, WA SCESE L AR OBER. HIREE
REBREDERDT- DO FREIZET 5 HH
EOZEDOEMARREZFAERE L, BRMNIZE
FARFAROEFHBIEIIERICERASNT
BV, KETLHRERRICKT S FDAD
ES1RMEIR O sRL K G TR, BERAR



TA R PBRER - EFSHLTETH
5, 5%, ERICEHETIRNCEROES
IR LT, BEAREEROEAANEDORE L
B XV, BEIRICITo T kiR,
= & D8 I Ff O HEME J N2 et D HadL
D—RELTHLEERELEL RS, Z0O%D
(ZiE, BCROFIERERZREZ|IZ Lo,
BOREDOEREREZMELE LT, 0
FIBT DREL & 72 5 HERE DA FERBR OB 722
R LBHE, BERBRERL SO -EERH
R DERO—BOBRD =D DBE 217
DTV MERD B,

F. BEGRKRER 2L
G. WFEEE 2L

H. MBI EEOHEE - BRI 2L

(BE&HR)
1) Regulation (EC) No.726/2004 of the
European parliament and the council of 31
March 2004. (EC #8] No.726/2004)

2) Reflection paper: Criteria for requiring one
additional five-year renewal for centrally
authorized medicinal products. EMEA Nov
2007.

3) Guideline on the processing of renewals in
the centralized procedure. EMEA/CPMP Oct
2005.

4) Directive 2001/83/EC of the European
parliament and the council of 6 November
2001. (EC 54 2001/83)

5) Commission regulation (EC) No.507/2006
of 29 March 2006 on the conditional
marketing authorization for medicinal
products for human use falling within the
scope of Regulation (EC) No.726/2004 of the

European Parliament and of the Council.
(EC #8] No.507/2006)

6) Guideline on the scientific application and
the practical arrangements necessary to
implement commission regulation (EC)
No0.507/2006 on the conditional marketing
authorization for medicinal products for
human use falling within the scope of
regulation (EC) No.726/2004. EMEA Dec
2006.

7) Guideline on procedures for the granting of
a marketing authorization under exceptional
circumstances, pursuant to article 14(8) of
regulation (EC) No. 726/2004. EMEA Dec
2005.

8) Commission regulation (EC) No.1234/2008
of 24 November 2008.
(EC #Hl No.1234/2008)

9) Guidance for Industry: Reports on the
status of postmarketing study commitments
— Implementation of Section 130 of the Food
and Drug Administration Modernization Act
of 1997. US FDA. Feb 2006.

10) Federal Register. Vol.76, No.150, Aug 4,
2011.

11) Search: Postmarket Requirements and
Commitments for Human Drugs.
http1//WWW.accessdata.fda.gov/scripts/cder/p

mc/index.cfm
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RIHE 4
WREROFITICE T2 —&E

e
EERL MXEA ML | EEESED|] B & 4 HiRtt4 | HRRH | HRRE R
mEE 4
i sf:ck: NAFERGERE FTEHF KRR FE v—=s | FHER 2011 67-77
VHTORE He T OBIFIRE v —HR
PR & BB
IEguy=ick: NA F RSN FEIWERBS A F VX 5| HiE )54 2011 3-15
AFTIT—DH & — e RN FRE— e
HEIm S BORE DOFRF - FEAX
=2 Ev=a T
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Summary: Neonatal Fc receptor (FcRn) plays an important role in regulating IgG homeostasis in the body.
Changes in FcRn expression levels or activity caused by genetic polymorphisms of FCGRT, which encodes
FcRn, may lead to interindividual differences in pharmacokinetics of therapeutic antibodies. In this study, we
sequenced the 5’-flanking region, all exons and their flanking regions of FCGRT from 126 Japanese subjects.
Thirty-three genetic variations, including 17 novel ones, were found. Of these, two novel non-synonymous
variations, 629G > A (R210Q) and 889T > A (S297T), were found as heterozygous variations. We next as-
sessed the functional significance of the two novel non-synonymous variations by expressing wild-type and
variant proteins in Hel.a cells. Both variant proteins showed similar intracellular localization as well as an-
tibody recycling efficiencies. These results suggested that at least no common functional polymorphic site with
amino acid change was present in the FCGRT of our Japanese population.
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Introduction

Neonatal Fc receptor (FcRn) is an immunoglobulin G
(IgG) receptor related to major histocompatibility (MHC)
class I molecules."? Like MHC class I, FcRn consists of a
heavy chain with extracellular al, o2, and a3 domains
followed by a transmembrane segment and a short
cytoplasmic tail and non-covalently bound f2-
microglobulin (B2m). FcRn binds the Fc region of mono-
meric IgG. The FcRn heavy chain is encoded by FCGRT,
which is located in chromosome 19q13.3 and comprises
6 exons.

In humans, FcRn expression has been observed in a
wide variety of tissues including placenta, liver, kidney
and vascular endothelium.” FcRn has multiple roles in
the body such as absorption or secretion of IgG across
the intestinal mucosa, and IgG recycling from endothelial
cells. With regard to antibody recycling, FcRn binds to
the Fc domain of IgG at acidic pH in endosomes after en-
docytosis, and recycles it back to the extracellular space
via the exocytic pathway, thereby protecting IgG from in-
tracellular degradation in lysosomes.z) This mechanism
contributes to the long serum half-life of IgG, and thus,
IgG recycling activity is an important function of FcRn
and could contribute to the efficacy of antibody ther-
apeutics. Indeed, we previously reported that affinities of
antibody therapeutics to FcRn were closely correlated
with the serum half-lives reported in clinical studies.”
The relatively short serum half-life of Fc-fusion proteins
such as etanercept, a fusion protein consisting of the ex-
tracellular ligand-binding portion of the human tumor
necrosis factor receptor linked to the Fc portion of hu-
man IgG1, is thought to arise from low affinity to FcRn.”

Genetic polymorphisms of genes related to drug
metabolism and transport are one of the crucial factors
for low-molecular-weight drugs. Pharmacokinetics or
pharmacodynamics of biologicals including antibody
therapeutics may also be influenced by genetic polymor-
phisms of transport or target proteins. In this context,
changes in FcRn expression levels or activity caused by
genetic polymorphisms of FCGRT may lead to interin-
dividual differences in pharmacokinetics of antibody
therapeutics. However, reports on FCGRT genetic poly-
morphisms in Japanese populations are lacking.

Here we sequenced the 5’flanking region, all exons
and their flanking regions of FCGRT from 126 Japanese
subjects. We then examined the functional properties of
two detected non-synonymous variations using mam-
malian expression systems focusing on intracellular
localization and antibody recycling activities.

Materials and Methods

Human genomic DNA samples: One hundred
twenty-six Japanese cancer patients participated in this
study. The ethical review boards of the National Cancer

Center, Aichi Cancer Center and the National Institute
of Health Sciences approved this study. Written in-
formed consent was obtained from all subjects. Genomic
DNA for DNA sequencing was extracted from blood leu-
kocytes.

PCR conditions for DNA sequencing: The fol-
lowing sequences obtained from GenBank were used for
primer design and reference sequences: NW_927240.1
(genome) and NM_004107.3 (mRNA). For sequencing,
two sets of long-range PCR were performed to amplify all
6 exons from 50 ng of genomic DNA with two sets of
primers (0.5 4M) designed in the promoter or intronic
regions as listed in “Ist PCR” of Table 1. We used LA-
Taq with GC buffer I (0.05 U/ul, Takara Bio Inc., Shiga,
Japan) to amplify from the 5’flanking region to exon 3
and Z-Taq (0.025 U/ul, Takara Bio. Inc.) from exons 4 to
6, as described in Table 1. The 1st PCR conditions were
94°C for 5 min, followed by 30 cycles of 94°C for 30
sec, 60°C for 1 min, and 72°C for 2 min, and then a fi-
nal extension at 72°C for 7 min for LA-Taq, and 30 cy-
cles of 98°C for 5 sec, 55°C for 5 sec, and 72°C for 190
sec for Z-Taq. Next, each region was separately amplified
in the 2nd PCR using the 1st PCR product as the tem-
plate. We used LA-Taq with GC buffer I or II (0.05 U/ul)
for amplifying regions from the 5’flanking region to
exon 3 and Ex-Taq (0.02 U/ul, Takara Bio. Inc.) from ex-
ons 4 to 6 as described in Table 1. The 2nd PCR condi-
tions were 94 °C for 5 min, followed by 30 cycles of 94°
C for 30 sec, 60°C for 1 min, and 72°C for 2 min, and
then a final extension at 72°C for 7 min for all regions.
The PCR products were then treated with a PCR Product
Pre-Sequencing Kit (USB Co., Cleveland, OH, USA) and
directly sequenced on both strands using an ABI BigDye
Terminator Cycle Sequencing Kit ver. 3.1 (Applied
Biosystems, Foster City, CA, USA) and the sequencing
primers listed in Table 1 (Sequencing). Excess dye was
removed by a DyeEx96 kit (Qiagen, Hilden, Germany)
and the eluates were applied to an ABI Prism 3730xl
DNA Analyzer (Applied Biosystems). All relatively low
frequent variations (n=<5) were confirmed by repeated
sequencing analyses of PCR products generated from
original (not amplified) genomic DNA. The nucleotide
positions based on the cDNA sequence were numbered
from the adenine of the translational initiation site or the
nearest exons.

Hardy-Weinberg equilibrium and linkage dise-
quilibrium (LD) analyses: Hardy-Weinberg equilibri-
um and LD analyses were performed by SNPAlyze
software ver. 7 (Dynacom Co., Yokohama, Japan). Hardy-
Weinberg equilibrium was assessed by the X2 test and
pairwise LDs between variations were obtained for the
frequently used coefficients |D’| and rho square ().
ID’ | is used to assess the probability for past recombina-
tions, and r* is used as a parameter for the linkage be-
tween a pair of variations.
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Table 1. Primers used for sequencing FCGRT

Enzyme* seqﬁrzggef::lege;on Forward primer (5 to 3') Reverse primer (5’ to 3”) I‘::é{’if(l;g)
Ist PCR LA-GI 5’flanking to Exon 3 CTCAGGCTGGTCCTTGAACTCA ATTAGCCAGTTATGGTGGTATG 5,244
‘ Z Exons 4 to 6 CAAGTGTGGTGGTGGGCACCTA GGGAGTTCGAGACCAGCCTGAT 3,788
2nd PCR LA-GI 5’ flanking CTGAACCAGCTGAACGTCCACT CTGAGCGTGGTGGTGGGCCTGT 1,058
LAGI ATAGAGGTGACAGTTGCACAGC GGTCCAGACTGACAACAATGCC 1,477
LA-GII Exon 1 GAGCAGCAGCCTCCCACAGGAT ACACAAGAGGCGACAGGTGGTT 1,017
LA-GI Exons 2 to 3 ATTGTIGTCAGTCTGGACCG GCTGCAGTGGGAGGCTGATGGA 1,332
Ex Exons 4 to 5 CCAAGGAGGTGACATCTTGAGG CATCTCTGGGTTTCTGTCTCCA 1,383
Ex Exon 6 CCGCCTTGCCGCTGCTGATCCA GAGCTGAGATCACGCAATTGTA 1,632
Sequencing 5’ flanking CTGAACCAGCTGAACGTCCACT CAGGGTCTGGCTCTGTCACTCA
GTGCAGAATAGGCAAATCTATC AACCACATCCTTCTGCTAGGAC
CGGGTTCAAGCAATTCTCCTGT TTGAGGGTGTCTGCCGCTCAGG
GAGCAGCAGCCTCCCACAGGAT CCTCCTCTCTCAGACCCAGGAA
CCTGGGTCTGAGGGAGGAGT CCTCCTCGTACCTGAAGAACTT
Exon 1 GGACTCTCAGCCTATCAAGT ACACAAGAGGCGACAGGTGGTT
CCGCGGTGTCCCGGGAGGAA
Exons 2 to 3 GTATCTGTCCCACTGCAGTCTA AACTGAGGCAGGTGGGCATGAC
Exon 4 TGAGTCTCTGTCACCTAGGAAG AGTTAACAGCTCTTCAGACTCA
Exon 5 CCGCCTTGCCGCTGCTGATCCA GTCTCTGTCCTCCCAGGTCTGT
Exon 6 TCAGAGAGAGGTGGAGACAGAA GATGTATAAAACTGGCAGGTTC

CCTTGGATCTCCCTTCGTGGAG
GACGGAGTCTTGCTCTGTTGCT

TGGCTCACACTTGTAATCCCAC

*LA-GI: LA-Taq with GC buffer I, LA-GII: LA-Taq with GC buffer 11, Z: Z-Taq, Ex: Ex-Taq.

Construction of FcRn expression plasmid:
Wild-type human FcRn c¢cDNA was originally obtained
from pMEI8SFL3 (AK075532) (Toyobo, Osaka, Japan).
The coding region of FcRn cDNA subcloned into
pcDNA3 was amplified by PCR, and then inserted into
the EcoRlI/Sall site of pEGFP-(C) plasmid. The resulting
plasmid encodes hFcRn with C-terminally fused en-
hanced green fluorescent protein (EGFP) containing the
eight amino acid-linker peptide VDSRGSRV between the
two proteins. Mutations were introduced by an inverse
PCR method. Primers consisted of 5'-AAG GCC CAA
CCC AGC AGC CCT GGC TTT-3' (forward) and
5'-CAG GCG CAT GGA GGG GGG CC CTT CCA-3’
(reverse) for R210Q, 5'-TCC ACC GTC CTC GTG GTG
GGA ATC GTC-3’ (forward) and 5'-CTT GGC TGG
AGA TTC CAG CTC CAC CCT-3’ (reverse) for S297T.
The underlines indicate the mutated nucleotides. The
variant plasmids were sequenced on both strands for the
entire cDNA region to confirm the introduction of the
mutation only at the target sites. Human 2 microglobu-
lin (f2m) cDNA was obtained from pMEI18SFL3
(FCC106EQ7) (Toyobo). S2m cDNA was subcloned into
pcDNA3. 1/

Hygro. The B2m construct was used because FcRn
becomes a heterodimer with f2m, which is necessary for
the proper intracellular localization of FcRn.*?

Cell culture and plasmid transfection: Hela
cells were cultured in DMEM (Sigma-Aldrich, St. Louis,
MO, USA) supplemented with 10% fetal calf serum
(Nichirei, Tokyo, Japan). The plasmids encoding the wild-

type or variant FcRn fused with EGFP along with the plas-
mid encoding f2m were transfected into HeLa cells us-
ing Lipofectamine 2000 reagent (Invitrogen, Carlsbad,
CA, USA) according to the manufacturer’s protocol. Plas-
mids encoding wild-type or variant FcRn fused with
EGFP were used for all experiments, including the in-
tracellular localization and antibody recycling activity of
FcRn.

Western blot analysis: Wild-type and variant
FcRn-EGFP transfected into Hela cells in 35-mm-
diameter dishes were lysed with 500 4L of RIPA buffer
[50 mM Tris HCI (pH 7.6), 150 mM NaCl, 1% Nonidet
P-40 and 0.25% sodium deoxycholate] supplemented
with protease inhibitors (Nacalai Tesque, Kyoto, Japan).
After incubation on ice for 30 min, the lysates were cen-
trifuged at 15,000 rpm at 4°C for 20 min. An aliquot (3
L) of the supernatant was diluted in SDS-sample buffer
and applied to 10% SDS-polyacrylamide gel. After elec-
trophoresis, separated proteins were transferred onto
polyvinylidene fluoride membrane. Immunochemical de-
tection of FcRn-EGFP proteins was performed using rab-
bit anti-human FcRn antibody raised against a peptide an-
tigen (residues 135-148, LNGEEFMNFDLKQG). Visuali-
zation of the proteins was achieved with horseradish
peroxidase-conjugated anti-rabbit IgG antibody (Cell Sig-
naling Technology, Danvers, MA, USA) and the ECL Plus
Western blotting detection reagent (GE Healthcare Bio-
Sciences AB, Uppsala, Sweden). Protein band densities
measured by LAS-3000 (Fuji Film, Kanagawa, Japan)
were quantified with Multi Gauge software (Fuji Film).
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The relative expression levels are shown as means® SD
of three separate transfection experiments. To verify that
the samples were evenly loaded, the blot was reprobed
with anti-glyceraldehyde-3-phosphate ~dehydrogenase
(G3PDH) antibody (R&D Systems, Minneapolis, MN,
USA).

Fluorescent labeling of antibodies: As a model
antibody, we used infliximab, a clinically used chimeric
anti-human TNFa antibody which has the Fc domain of
human IgGl. The binding of infliximab to human FcRn
was shown by surface plasmon resonance analysis in our
previous study.” Infliximab, kindly provided by Tanabe
Pharmaceutical Co. Ltd. (Osaka Japan), was labeled with
CypHer5 (GE Healthcare Bio-Sciences, Uppsala, Sweden)
by incubating with CypHer5E mono NHS ester in PBS
containing 0.5 M Na,CO; (pH 8.3) for 1 hr at room tem-
perature. After the reaction, unbound dye was removed
by dialysis in PBS. The protein concentration and degree
of labeling were determined by spectrophotometry. IgY
(Jackson Immuno Research Laboratories, West Grove,
PA, USA) was also labeled with CypHer5 and used in
control experiments.

Imaging with fluorescence microscopy: Hela
cells transfected with wild-type or variant FcRn-EGFP
c¢DNA and the f2m c¢DNA were cultured on 35-mm
poly-L-lysine-coated glass-bottom dishes (0.08-0.12 mm
thickness) (Matsunami, Osaka, Japan) for 2-4 days. The
intracellular localization analyses of wild-type and variant
FcRn-EGFP were carried out by confocal laser scanning
fluorescence microscopy using a Carl Zeiss LSM510 sys-
tem (Carl Zeiss, Jena, Germany). For co-localization ex-
periments, wild-type or variant FcRn-EGFP-transfected
Hela cells were incubated with CypHer5-labeled inflix-
imab diluted in cell culture medium containing 200 mM
sodium phosphate buffer (pH 6.0) for 2-3 hr at 37°C.
Note that throughout this study, the cell culture media
used for incubation with the labeled antibody was acidi-
fied (pH 6.0) to obtain enhanced incorporation of antibo-
dies into the cells, as reported previously.*” The fluores-
cent signal was observed in neutral pH medium after
washing the cells twice. The 488- and 633-nm laser lines
were used to image FcRn-EGFP and CypHer5 labeled-in-
fliximab, respectively.

Biotin labeling of antibodies: Infliximab and IgY
were labeled with biotin using EZ-link sulfo-NHS-biotin
(Pierce, Rockford, IL, USA). Antibodies and sulfo-NHS-
biotin were mixed at the molar ratio of 1:20 and incubat-
ed for 60 min at room temperature. Biotinylated antibo-
dies were purified using Zeba desalt spin column (Pierce).
Protein concentration was determined by BCA protein
assay (Pierce) using bovine serum albumin as a standard.

Recycling assay: HeLa cells were transfected with
the wild-type or variant FcRn-EGFP construct along with
the fi2m construct. The day after transfection, cells were
seeded on 96-well plates at 4 X 10* cells/well. After far-

ther culturing for one day, recycling assays were per-
formed. Hanks’ balanced salt solutions (HBSS) (pH 6.0
and 7.4) were prepared supplemented with 10 mM MES
(pH 6.0) and 10 mM Hepes (pH 7.4). The cells were
washed with HBSS (pH 7.4) and pre-incubated with
HBSS (pH 7.4) for 30 min at 37°C. After washing with
HBSS, 10 ug/ml of biotinylated infliximab diluted in
HBSS (pH 6.0) containing 0.5% fish gelatin was added to
each well. The cells were incubated at 37°C for 1 hr to
allow the antibody to be incorporated into the cells. Cells
were then washed five times with HBSS (pH 7.4). Then,
HBSS (pH 7.4) supplemented with 2% ultra-low IgG FCS
(Invitrogen) was added to each well and incubated at
37°C for the indicated periods of time. The supernatant
was collected and subjected to ELISA for quantitating the
recycled antibody. In order to determine the amount of
biotinylated infliximab incorporated into the cells during
the 1-hr incubation at 37 °C, cells were lysed using RIPA
buffer supplemented with protease inhibitors (Nacalai
Tesque, Kyoto, Japan) after washing five times with
HBSS, and the lysate was subjected to ELISA. Biotinylated
IgY was also used as a negative control in some experi-
ments.

Enzyme linked immunosorbent assay (ELISA) for
biotinylated antibody: NeutrAvidin (Pierce, Rock-
ford, IL) was bound on Maxisorp 96-well black plates
(Thermo Fisher Scientific, Roskilde, Denmark) using
IMMUNO-TEK ELISA construction system (Zep-
toMetrix, Buffalo, NY, USA). Supernatants or lysates ob-
tained from the recycling assay were applied on the wells
and incubated for 16 hr at 4°C. The plates were washed
three times with Tris-buffered saline (pH 7.6) containing
0.1% Tween-20 (TBST). Peroxidase-conjugated goat anti-
human IgG (Pierce) diluted with TBST was added to the
plate and incubated for 1 hr at room temperature. After
washing three times with TBST, chemiluminescent rea-
gent (SuperSignal ELISA Femto, Pierce) was added and in-
cubated for 1min at room temperature. The
chemiluminescent signal was detected using an-ARVO
1420 multilabel counter (Perkin Elmer, Waltham MA,
USA). When the amount of biotinylated IgY was meas-
ured, peroxidase-conjugated rabbit anti-chicken IgY
(Promega, Madison, WI, USA) was used. For generation
of a standard curve, 0.1 to 10 ng/ml of biotinylated cor-
responding protein was used.

Results

FCGRT variations found in a Japanese popula-
tion: Thirty-three genetic variations were found, in-
cluding 17 novel ones, in 126 Japanese subjects (Table
2). Of these variations, 14 were located in the 5'-flanking
region, 4 (2 synonymous and 2 non-synonymous) in the
coding exons, 13 in the introns, 1 in the 3’-untranslated
region (UTR), and 1 in the 3’flanking region. All detect-
ed variations were in Hardy-Weinberg equilibrium



Table 2.

Summary of FCGRT variations detected in this study

SNP ID Position Frequency
T Amino acid g
dbSNP Location From the translational Nucleotide change change or 95%
This Study (NCBI) or NW_927240.1 initiation site or from the known Confidence
reference end of the nearest exon VNTR interval
MPJ6_FRTO001° 5'flanking 1557122 —2230 agaacctgaactA > Cectgaccagcag 0.004 0.000-0.012
MPJ6_FRT002* 1557195 —2157 gggtgtettgeaC > Actgteatcecag 0.008 0.000-0.019
MPJ6_FRT003 1578889190 1557207 —2145 cctgtcatcecaG > Crgetttgggagg 0.020 0.003-0.037
MPJ6_FRT004" 1557221 —2131 getttgggaggeC > Taaggtggpagec 0.004 0.000-0.012
MPJ6_FRT005 1557498_1557505 —1854_—1847 ggaaggaaggaaGGAAGGAA/-ggaggcaaggaa 0.024 0.005-0.043
MPJ6_FRT006 1560964075 1557502_1557505 —1850_—1847 ggaaggaaggaaGGAA/-ggaggcaaggaa 0.103 0.066-0.141
MPJ6_FRTO007 1560964075 1557505_1557506 —1847_—1846 ggaaggaaggaaggaa-/GGAAggaggcaaggaa 0.099 0.062-0.136
MPJ6_FRT008* 1557505_1557506 —1847_—1846 gganggaaggaaggaa-/GGAAGGAAggaggcaaggaa 0.020 0.003-0.037
MPJ6_FRT009" 1557506 — 1846 ggaaggaaggaaG > Agaggcaaggaag 0.004 0.000-0.012
MPJ6_FRT010" 1557540_1557547 —1812_—1805 aaggaaggaaggAAGGAAGGI-aggcaaggaagg 0.004 0.000-0.012
MPJ6_FRTO11 rs2335534 1557671 - 1681 tetgggageageG > Agctgtttaacgg 0.028 0.007-0.048
MPJ6_FRTO012* 1558366 —986 gatacagagggeT > Gaggaggaggatc 0.004 0.000-0.012
MPJ6_FRTO13 ref. 8 1558963_1558999 —389_-353 cgaggg]%acgéigggcﬁgiggfggigé\ggifcG ey 0032 0.010-0.053
MPJ6_FRTO014 1559173 —=179 actgagatccagT > Gteaggggtgaaa 0.028 0.007-0.048
MPJ6_FRTO15 1859774409 Intron 1 1559442 Ivs1+18 ggeegeteegggC > Teagggeectget 0.028 0.007-0.048
MPJ6_FRTO016" 1559453 Ivs1+29 geeagggeeetgC > Ttgeaggegggceg 0.147 0.103-0.191
MPJ6_FRTO17 1511551281 Exon 2 1559885 126 ctegeetgeeeeG > Tgggactectgee Pro42Pro 0.044 0.018-0.069
MPJ6_FRT018 rs2878342 Exon 3 1560418 582° ggagaggegecgC > Tggaaacctggag Argl94Arg 0.028 0.007-0.048
MPJ6_FRT019" Exon 4 1570485 629" geetgaaggeeeG > Aacceageagecc Arg210GIn 0.004 0.000-0.012
MPJ6_FRT020 rs3810194 Intron 4 1570734 Ivs4-+7 agetgggtgaggT > Ceccgecaggtgg 0.048 0.021-0.074
MPJ6_FRT021 rs1132990 1570857 IvVS4 +130 gecttgaacctcA > Gegeetgteagtg 0.048 0.021-0.074
MPJ6_FRT022* 1570915 IVS4+188 ccaactgocetteC > Tgtcteetgetge 0.020 0.003-0.037
MPJ6_FRT023 1510525267 1571020_1571025 IvS4+293_+298 tgetgetgetgc TGCTGClgggtcteectgg 0.083 0.049-0.117
MPJ6_FRT024" 1571170 1VS4-238 ctggcacageecC > Tgecttgecgetg 0.020 0.003-0.037
MPJ6_FRT025 1373582442 1571235 1VS4-173 gotggttcttacG > Atccaacctgggg 0.048 0.021-0.074
MPJ6_FRT026 1573582446 1571314 IVs4-94 getggaatcteeG > Aaggetgggagep 0.048 0.021-0.074
MPJ6_FRT027° Exon 5 1571425 889" ccagecaagtecT > Accgtgetegtgg Ser297Thr 0.020 0.003-0.037
MPJ6_FRT028 1355662447 Intron 5 1571614_1571615 IV85+90_+91 agagacccagagAG/-gggggacagaga 0.028 0.007-0.048
MPJ6_FRT029* 1571615 VS5 +91 gagacccagagaG > Tggggpacagaga 0.004 0.000-0.012
MPJ6_FRT030 177741672 1571691 1VS5 + 167 gagagggggacgG > Cagacagagacee 0.151 0.107-0.195
MPJ6_FRT031* 1571915 IVS5-46 gtcagacceagaG > Acgectcagagat 0.020 0.003-0.037
MPJ6_FRT032 rs14769 3’-UTR 1572276 1304 (*206)° taacacgagtttG > Aggcccgaatcag 0.044 0.018--0.069
MPJ6_FRT033" 3’ flanking 1572364 1312+80 (*214+80) tgggecteggatC > Ttetectacaggt 0.004 0.000-0.012

*Novel variations detected in this study.

*Positions in cDNA (NM_004107.3).

‘Numbered from the termination codon TGA.

‘Positions were shown as 1312 ("214) (final base of exon 6)+ bases from the end of exon 6.
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