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The invention relates to 1,2,5-benzothiadiazepine derivatives of formula (I). These compounds are bile
acid modulators having apical sodium-dependent bile acid transporter (ASBT) and/or liver bile acid transport
(LBAT) inhibitory activity. The invention also relates to pharmaceutical compositions comprising these
compounds and to the use of these compounds in the treatment of cardiovascular diseases, fatty acid
metabolism and glucose utilization disorders, gastrointestinal diseases and liver diseases.
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The invention relates to 1,2,5-benzothiadiazepine derivatives of formula (I).
These compounds are bile acid modulators having apical sodium-dependent bile acid
transporter (ASBT) and/or liver bile acid transport (LBAT) inhibitory activity. The
invention also relates to pharmaceutical compositions comprising these compounds
and to the use of these compounds in the treatment of cardiovascular diseases, fatty
acid metabolism and glucose utilization disorders, gastrointestinal diseases and liver
diseases.
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biw © SIMEE : B/NEKEIEE - Z8UEFIH(PKD) (EiiamaEits
FVEE R (ADPKD) g e et 2 BB W (ARPKD)) © K ER=I§ 2 1%
e o (LGP B AT B I B R A B B R B AT PReE G TE T -

[0034] A#GWIER: < ¥ EZSLCI0/A B s E A R R Z1FH
FER] > JCHNa*- A~ iE B B 17 [F] 8 2 IR(NTCP > JRH & BB iE B B EE 5
(LBAT) ; ZHNFFHESLCI0AT) » HAEAFAIHE < AR RE 237 ¢ R/ NG TR
& $ {(CFE P % #5428 B (ASBT » JR T By 22 B g B4 88 48 28 5 (IBAT) ~
ISBT * ABATE(NTCP2 ; ERGFFESLCI0A2) » HATEG F & 40RE -
B/NVECINE - BEE EAZEIAE ~ RIEE A R AR B8 R Al /NG TR I B
R o AERT R > BEBE #E 1 AT BB B B & 5 (LBAT) B FIf# AR M o A 5
TEH - HARMIEES 22 (BSEP : B NTTIRABCBIH LB/ NE -
RS T S B 2 B WA /N TR S A RE MR RE BR i B EE 5 (ASBT) i #
HIEFEW A EGEREEE S (IBAT) - LBATKASBTH R EREN-EE
FAlEEEES

1'

N‘

2

T EER B (EECE 2 (HNa HE T -

5 13 HEETIEREIE)

(C234042PA docx
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[0035) SMAEVIR D) - EIEHERE » (5 rh P A PO A9 R L% U FL
B FHELAT (B2 B S0 2 OF TR (4 0 IS - s e
S R BB 2 M DA B T 2P L A6 P 2B+ PRI
5% % (IR B E (1 A SR B AT 4R (K osters B Karpen, Xenobiotica
2008, 384, 551043-1071E) - ASBTRLBATIRAF H Belasti & I
TEMGE S IEBRE L RE S HIEY - LR RS 2
FIE R S SRR RS - R I ASBT Y IR T - AAT -
IR g FLBATHE 5168 FR I 9B RAMED) -

(00361 RREEWIHI M TR T2 » LBAT S AIASBT — i fil £ 2 4 -
Dong% A B #% Al t FDA % f 2 I 1 \SELBAT 2 ) » Ll LBAT &
ASBTHIHIZ R  [EFFDARE X 569 - e (R E LRI B 08 (T — %
FILBATHIGITIF « 67 8B 52 85 7 2 T R 369 1 5 3 AT LBAT A B
BFEM H /b H (irbesartan » Ki =11.9 pM) & {535 2Kk H (ezetimibe » Ki =
25.0 WM + $ [ 5 7 5 50 0 7 O 0 O K 0 R — 1, 7 8 0 S 901 A
LBAT % B B 6y - EIEM MG 2 T2 b > L7531 EEY )
LBAT » i S URREEY) I BV M8 — ) MIAIASBT « R » 8 2477 6 0 1
B » (A ASBTH PR LELBATE 2 25 BE90I) » LIk AR SLBAT 7
2/ 6 5 3 B FOAFL B (Dong % A, Mol. Pharm. 2013, 55103, 551008-
1019K) -

[0037] Vaz% AKFLBATH: fiE 2 (5 Al i o 50 466 OB PR 22
Y FH SRR 3% - LBATHAZ I ERIEE - ILEEEA A%e
W B o B 2 R A - LR O W 1 B 0 LT AR B

GEFFREATI5ER (Vaz5 A, Hepatology 2015, 556145, 55260-267H) - L%

==
i

5 14 HEETIEREE)
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43RS RF LB AT s %2 2 (R PRI 1838 > R P AR 057 T A R 0%
% B IE -

[0038]) LiuZE AfEHLEISLCIOAI (LBAT)H p.Ser267PheZE & ~ 4ii
5 VEAE B 2 R B N R A 3« FEPASLCI0AT TP k58 5 4 (B 15 R A2
SFAET (5 BB P T ) o AR 8o L B A o B 7 (o B0
R 1553 B 58 % R 129%) BB (119%) » BfS T RRREAT | il M A
R EIE 2.0.64% ~ PEIREEA D2 1.44% R AE A2 1.21% 758
B S AP GG Rk S Z MABAS BTN - Liu%s ASRd - 18
55185, 5 B AL 5 P PA FF79  FP A A o0 2 BABSIELIR /D« it S5 DL T B
% BRFIEIE 2 AT O S IERE FEOEIE - FLN E B IR B DL
{K %€ (Karpen fz Dawson, Hepatology 2015, 55613, $24-27H) - &{ & >
FF 8 7 2 030 101 B 2 I A 5 2 S o 3/ 49 5 FF 9 8 = 1
LBAT/RB R 65 2 2 W08 - SU70BE AR PR 46 & 2 WS R D0 6 F 1 A 8
#H(LiuZE A, Scientific Reports 2017, 7: 9214, E1-7TH) °

[0039] £ B LBATEETEI 7 2 B+ 8 T BT 18 5 R Be T @
o T3 - i 565 ASBTAE M B I I e T8 B R R A -
IR S5 M MR R R RE 5 3 VBB s R AR 2 3% (B H R e o 1 -
LB AT 75 8 BELAF 3% 15 8 (HB V) R DAIFF 3 5 2 (HD V). 55 2 i A Ay 401
R » BEIFF P RDAIR S B R R A E R RA ¢

(00401 EL5H 72 ASBTI 6l i B 1 1 4 W I & 8 R I LB 38
BOVE o DURRBSHE B ML RF I o 2 ISR A - B4 CRBASBTA
IR S R A R R BRI IES - (2T ILASB T4l 22 50 5
HATRITERE - ASBTHIFIT I 54 FEO 5 (R -

5 15 HEETIERBIE)
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[0041] M ASBTF Z A1 =85 o R B (1 It HOE E 78 /HIBAT) - &
HEASBTHIFIE R 2 FHH © 55— 5 > ASBTJRAE B Bk 2 4T i /N 4
MR B - Rt - 250 F 2 ASBT I i 7 5 B 4001 1 B Bk oF RE 1% > PR
U o BE > I EERIRFIEEE S SN > REHREIYME J S RIE
Bz o NI > IR ECERR S B SRt #EEH 2 2 5 THEJASBT
IR e (E AT RS 2R E 2 IE 2 B T RV ASBTHI GBI B EUER: & =
Z B RFEAK -

[0042] B S ASBTHIHI ) AL &Y Al A a %5 e T
BN - SEETHERIE M AIE & (PFIC) ~ P74 BE R -
A 5 PR 88 R FE RS 14 Fis 7 888 14 3 (NASH)

[0043]) REERASE B —TEZE RAV/NRIR » HP R RIEE 2 8077 5
62 FHZE (B B hkk) o I ZESH KIS AE T B8 - BEEMBER » 1©
TIEER N - L —EEHAIF - B BB EAIMEET - £ —8F
W o BERE S PR A AIEE S - HATAVERARE HEPE Rl - H
P BRIEZEAVREE B A — &0 0/ N B B 1 2 IR Ay F-1it - AT A $1%
BEIRIE < AR BE Y ROE -

[0044] AR EHARE (AR ZIEEMEN L %%
FEBESHREEFEAWNE LA EY L ESEE Ful e 2 - f£—
g A5 o MEAREAMLEY S HE SR F e Z B piE g

TEEFM - A —SLHEHEI T - AETEE TG AT - = (5515 B =00
LEY BB P2 8 - (F— S EH AT - MEE R 2 IR

ZE AL —EHHAF o MBERE S S G TFIWELISA
B o3 A B E M AEREBL =~ oy T 2K I ZE - WiDanese® A, PLoS One. 2017, 5

><1

—_
=]
i
N
S
il
=
il

=

5 16 HEEHIEREIE)
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12(6)%: e01792005 it » LA 5[ TR OF AR - £ —2F
FEFIF - (R & & v A na R (O(L e Y a2
72 BRI MBI S B0 10% £40% - 20% £ 50% ~ 30% £ 60%
40%%270% ~ 50%E80%E K1A90% » AL —LLE i+ - EHEPFI$E ~ Ja
BLFE R IR 2 B -

[0045] PFICRy—fHZE FLAVE FEFIE - B2 E2RNENE
50,0004 100,00044 5L & 1 2 — 44 H IS ROETTIE ~ & R A iy R -

[0046] PFIC —fERIPALIERER - HBE HEEEELERE
TFE o fE—SfE N T - PFICEEAFIE(L RAT =18 - B ATHYRABEE 5
BE+4h o3 SRt (PEBD) Je IFASHE - ZRTM - IE 55 BETH 0] e 7 2K A & K Y T+l
O ER R - DR R EME -

[0047] TRl =18 w] B ARG » B 18 - 2B R 3R =
T B JB Ay PFICE: U FE R

e PFIC 18Y » HFBGIERy " FF#N L - (RN ATP8B I BL R 28 8 P £¢
MIRE T 285 e » s BRGNS 2 & O EH B 4E R il Ry Bk RS~ AR R 15
IEE dHAE IS R 2 E T o SRR 2 R ST B T B R AT B 2 e
S tHBRRE  ZPFIC 1 B2 (W88 M F A AR B WY RS (I H AR 12
& BARAFMOEEZIENT » fEEGIE @+ F45 R 2 AR T
WAL B AR B -

e PFIC 2% - HOAWME S " FEIE(RERE - (AR ABCBI11 AR ZE%
FTEREEE 5y iz 85 1 » ZENGE —ERaEEREE EQE » H
KriEls 5 FFig i B - A PFIC 28 > (ARG E 1L B A RIVAT RN R EM
g 0 FLAE R — T S AT A A 2 A B R B

5 17 HEEHIERBE)
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e PFIC 38 » HUEFE AR EM L RO FHFEETIEE T ERE
o HRHABCBAENZEE SIL - B NS As 12 2 2 A i R 2 1
HEH -

[0048]) 4 » 22 TIP2E R ~ NRIH4E [H i MyoSb £ [A 2 &
EPFIC V. JFA - 54 » — b B 5 PFIC . {# 4 £ ATP8B1 - ABCBI1 ~
ABCB4 ~ TIP2 ~ NRIH4E{MyoSbE R F 2 {F—F Hg8 288 « L5
TEHT R FRR R AR AR -

[0049] ATP8BIERFTFELENPIRMEEEINN L2 KRS
o HdRSRAN NEEF A RIATPEB 1 & H (FIZ1SEQ ID NO: DEE R (f
Z0SEQ ID NO: 2) - ABCBI11E K E 15 & BHIFIRMEZERET R K FE
Sth» HpRaREN NEEF £ RABCBIIE H (fI0SEQ ID NO: 3)a AR
(FIZISEQ ID NO: 4) -

[0050] wNEWELIEF & ol IH i - 2B B0 E RV T HIERSEQ
ID NO: 183 2 FrE AR A B AR U BTS2 EEO BR8]
SEQ ID NO: 1E3EE# KR E (140 - AR > 550 ClustalW2) «
BEERA  BLHEASCPR R " 288 ) ) n] B HE B 20 2 (8 e BRI LA
Fe 7N BRI 2 48 A DL R P PN BRI SR 2 ik 25 o 3l I T 45 i = 0T B
> 2B ENFI T EHERSEQ ID NO: 254 2 FrE % H i (i BRI IZH T
fir B A]FE 2= AN F Y EASEQ ID NO: 234 Eb ¥ 2K i E (HI40 - % A
ARG HZZ » FE A ClustalW2) » IR A Z BE(EA P E 228, )]
5 A R T B U - FR 3N BRI 3 2 48 A DR e 51 N B 3 ik
% o J8 £ F Kooistra % A, © KLIFS: A structural kinase-ligand

interaction database ; , Nucleic Acids Res. 2016, 5443, ED1Hf, &

5 18 HEEHIEREE)

(C234042PA docx

109142909 FH YR A0202 1103102579-0



1877263

D365-D371H » HLIE X5V FAFA AL F -

ATP8B1~
MSTERDSETT
ECTWQOVEKAND
NLYFLALLIL
IKDGRFKVAK
MSLEITDQYL
RNTDEFCHGLV
YWEAQVGNSS
WDLOMYYAEK
DASQHNHNKT
RTDGQLNYQA
KRMSIIVRTP
IEEKEFTEWN
LAKADIKIWY
KFAPPVQESE
RLEAKKEQRQ
IKTAHIGVGI
FTLVHEWYSF
VGQRDLLENY
VITVNEFQIGL
ROPYIWLTII
GVSTRRSAYA

ATP8B1~

(C234042PA docx

109142909

HH Y

N ==

FDEDSQPNDE
RKYHEQPHFM
QAVPQISTLA
WEKEIQVGDVI
QREDTLATFED
IFAGADTKIM
WYLYDGEDDT
DTPAKARTTT
EQVDESWNTY
ASPDEGALVN
EGNIKLYCEG
KKFMAASVAS
LTGDKKETAE
FPPGGNERALT
KNEVDLACEC
SGQEGMQAVM
FNGYSAQTAY
KREFEFVSLLHG
DTSYWTFVNA
LAVAVCLLPV
FSHQRGYADL

VVPYSDDETE
NTKFLCIKES
WYTTLVPLLV
RLKKNDFVPA
GFIECEEPNN
KNSGKTRFKR
PSYRGEFLIFW
LNEQLGQIHY
ADGKLAFYDH
AARNFGFAFL
ADTVIYERLH
TNRDEALDKV
NIGFACELLT
ITGSWLNEIL
SAVICCRVTP
S5DYSFAQFR
EDWEITLYNV
VLTSMILEFFI
FSIFGSIALY
VAIRFLSMTI
ISSGRSIRKK

DELDDQGSAV
KYANNAIKTY
VLGVTAIKDL
DILLLSSSEP
RLDEFTGTLT
TKIDYLMNYM
GYIIVLNTMV
IFSDKTGTLT
YLIEQIQSGK
ARTONTITIS
FMNPTEQETQ
YEEIEKDLIL
EDTTICYGED
LEKKTKRNKI
KQKAMVVDLY
YLOQRLLLVHG
LYTSLPVLLM
PLGAYLQTVG
FGIMEFDFHSA
WPSESDKIQK
RSPLDATIVAD

HADNARY|(SEQ ID NO: 2)

FHGTE A0202

5 19 HEEHEREE)

EPEQNRVNRE
KYNAFTFIPM
VDDVARHEKMD
NSLCYVETAE
WRNTSEFPLDA
VYTIFVVLIL
PISLYVSVEVY
QNIMTEFKEKCC
EPEVREQFFFL
ELGTERTYNV
DALDIFANET
LGATATEDKL
INSLLHARME
LKLKFPRTEE
KRYKKAITLA
RWSYIRMCEKF
GLLDQDVSDK
QDGEAFPSDYOQ
GIHVLFPSAF
HRKRLKAEEQ
GTAEYRRTGD

EHERFY(SEQ ID NO: 1) - Uniprot ID 043520

AEENREPIRK
NLFEQFKRAA
KEINNRTCEV
LDGETNLEKFK
DEILLRGCVI
LSAGLAIGHA
IRLGQSHEFIN
INGQIYGDHR
LAVCHTVMVD
LATILDFNSDR
LRTLCLCYKE
QDGVPETISK
NORNRGGVYA
EREMRTQSKR
IGDGANDVNM
LRYFEYKNFA
LSLREFPGLYI
SFAVTIASAL
QFTGTASNAL
WORRQOVERR
S

1103102579-0
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ATG
AAT
GAC
GAG
AAC
TGT
AAC
GCC
TCT
GTC
AAG
GTT
AAT
AGC
TTT
TTG
GAT
GCT
CAC
GGG
GTT
GGC
GAT
TAT
GAA
TAC
GAR
ACA
GGG
GAT
TAT
TTC
CAG
GCC
ATC
TTC
AAT
CAT
GCA

ACC

(C234042PA docx

109142909

ACA

GTG
TCT
CGG
AAG
GAG
ACC
TAT
GCT
ATC
AAC
TGG
GTT
TAT
TCA
TTT
ACAH
ATT
GTC
AGA
ATC
TAT
GAC
GTT
CGT
GAG
GGG
ATC
CGG
TGG
GAG
CTC
TAC
TTT
CTG
GAC
CTT
AAT
ACT
ACA
GAC

GCA
CAG
GGC
GGC
CGG
TAC
CCT
CTT
GAA
GAA

FHGTE A0202

GAC
ccc
GTT
CCa
CAC

ATA
CTG
TAC
GAC
AGG
GAA
GCT
GAA
GAA
GGT
ACA
TTA
TTT

GTT
GAA
ACA
AAC
GGA
GAC
ATC
ACC
GCC
ACA
ATC
GTT
GCA
TTT
ACT

TGT
ACT
AGA
TGG
GCT

TCA
TAC
GAA
TTC
GAA
TAT
CCA
GCT
ACC
CTG
ACG
ATT
GAC
ACA
ATC
TTT
CTA
CGT
GCA
AGA
GTT
GCA
CcCC
ACC
CAG
ACA
CAT
TTT
TCT
TAT
CAG
TGC
GCC
GCC
GAA
CGA

AAG
ACC
AAT
CTG

AGT
CCA
AGA
CAA
GCG
ATG
CTT
ACA
GTG
TGT
CAA
ATT
GCA
ACA
ATT
TTT
GGC
GGT
ACT
CTT
CAG
TCC
ATG
AGT
ccc
TAT

CAA
GCT
TCA
CAC
TCT
TTC
AGG
ATG
GGT
CAA
CTA

GAT

ACG
GAT
GAA

CCT
AAT
AAT
CTT
CTA
GAC
GAA
GTT
CTC

GAC
GAA
TGG
TGT
GCT

ATT
GTG
TAC
GTA
CAC
GCA
ATC
ALG
CAC
GAT
GGG
ACA
cCcC
CTC
ACT
TCT
GCT
GARA
TGC
ARG

55 20 EH(EFHR

ACA
GAT
CAA
GAA
CAC
AAT
CTG
ATC
GTG
GAT
GTC
GGA
CTG
CTG
CAG
TGT
AGA
GTA
GAC
ATT
CTG
GGC
CGT
CcCccC
TTC

TTC
1GC
AAC
GGG

GTC
GAT
GCC
TAC
ATC
GAC
ACA
CTT
TTT
GTA

E)

TTT
GAA
AAC
TGT
TTT
GCA
TTT
TTA
ccc
GTG
ATT
GAC
CTG
GAT
TAC
GAA

ATT
ACT
GAT
CTT
ARAT
GGA
ATC
ATC
GCT
TCT
IGT
CAC
AAG
GAG
ATG
GAA
AGG
AAT
ATT
ACT
CAG
TGC
ATG
TAT

GAC
ACA
CGA
ACA
ATG
ATT
GAG
CAG
CTG
GCT

GTC
TCT
GGA
CTC
GAA
ACA
AGG

TAC
TCT
TCC
TTC
TCT

AGA
GAT
ATC
AAC
CTT
CCaA
GTG
GGT
ACC
GTT
GTA
GTT
GAT
TAC
GCT
GAG

GAG
GAA
GTC
TGG

CAG
GCA
CTT
CGC
GAT
ATT
AGC
GAA
CAA
ccC
AGT

ATA
TTG
GCT
TCT
cTc
cTC
TGG
ACC
AAG
AAC

GCA
GAA
GAT
GCC
CAG
CTT
AGA
ATT
GCC
AAG
GCC
GAG

GAT
GAT
AAC
CAA
ACA
ACA
TTT
GTT
GTG
CAT
GGC
CcGT
TCT
ACC
AGA
ART
TTT
ACC
ATG
ATG
GGT
TGG
ATT
TAT
GAC
ACC
ACG
GGG
ATA
TTT
GTA
AGG
CTG
AMC
GCC
ACC
TAT
CTG
GAA
AGT
ATT

CAG
cTT
GAA

TTC
AMG
AGA
CAR
CTG
ATG
TTC

cCT
TTA
GAT
AGA
TTG
TTC

TAC
GCC
CTC
1GG
AGC
CAA
CTC
ACA
ATA
CAh
GAC
CAG
GAT
ALC
ATC
TTG
GAA
CGG
ATC
GARA
GCC

CCT
GAT
GCA
GCA
TTG
TAC
GCA
ATC
GGC
GAT

AAC

ACA
CTA
GAT
TGC
AGT
ATG
ATC
TAT
GGC
GTG
ATG
AAT
CTC
TAT
GTT
CAC
TTC
GGT
GCT
ACC
GAC
GGC
TTA
TTT
GARA
TCC
GAC

1103102579-0
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TTA ATT CTC CTG GGA GCT ACA
CCA GAA ACC ATT TCA aAdA CTT
ACT GGA GAC AAA AAG GAA ACT
CTG ACT GAA GAC ACC ACC ATC
CAT GCA AGG ATG GAA AAC CAG
GCA CCT CCT GTG CAG GAA TCT
ATC ATC ACT GGT TCT TGG TTG
AGA AAT AAG ATT CTG AAG CTG
ATG CGG ACT CAA AGT AAA AGG
Apnn AAC TTT GTG GAC CTG GCC
GTC ACC CCC AAG CAG AAG GCC
AAR GCC ATC ACG CTG GCC ATC
Anan ACT GCC CAC ATT GGC GTT
GTC ATG TCG AGT GAC TAT TCC
CTG CTG GTG CAT GGC CGA TGG
TAC TTC TTT TAC AAA AAC TTT
TTC TTC AAT GGC TAC TCT GCG
CTC TAC AAC GTG CTG TAC ACC
GAC CAG GAT GTG AGT GAC AMA
GTG GGA CAA AGA GAC TTA CTA
TTG CAT GGG GTC CTA ACA TCG
TAT CTG CAA ACC GTA GGG CAG
TTT GCC GTC ACC ATT GCC TCT
GGC TTG GAT ACT TCT TAT TGG
AGC ATT GCA CTT TAT TTT GGC
CAT GTT CTC TTT CCA TCT GCA
CTG AGA CAG CCA TAC ATT TGG
TTA CTA CCC GTC GTT GCC ATT
GAA AGT GAT AAG ATC CAG AAG
TGG CAG CGA CGG CAG CAG GTG
GCC TAC GCC TTC TCG CAC CAG
CGC AGC ATC CGC AAG AAG CGC
ACC GCG GAG TAT AGG CGC ACC

2. PIREEATPSB1ZE g

GCT
GCA
GCT
TGC
AGG
TTT
AAT
AAG
AGG
TGC
ATG
GGA
GGA
TTT
TCT
GCC
CAG
AGC
CTG
TTC
ATG
GAT
GCT
ACT
ATC
TTT
TTA
CGA
CAT
TTC
CGG
TCG
GGG

ATT

GAA
TAT
AAT
TTT
GARA
TTC
CTA
GAG
GTG
GAT
ATA
GCT
TAC
TTT
ACT
CTG
AGC
AAC
ATC
GGA
CTT
TTT
ATG
CARA
ACT
TTC
CGC
CGC
GGC
CCG
GAC

GARA
GCT
AAT
GGG
AGA
CCA
ATT
CCA
GAA
TGC
GTG
GGG
AGT
CAG
ATA
ACT
GCA
ccc
CTC
TAT
CTC
GAG
GTA
GTG
TTT
TTT
ATC
CTG

CGG
TAC
CTT
AGC

GAC
GAC
ATA
GAG
GGT
ccc
CTT
AGA
GCT
AGC
GAC
GCC
GGA
TTC
AGG
TTG
TAC
GTG
CGA

TTC
GCA
ATA

GAC
ACA
ATC
TCA
CGG
GGC
GCG
GAT
TGA

AAG
ATT
GGA
GAT
GGC
GGT
CTC
ACA
AAG
GCA
CTG

CAA
CGA
ATG
GTT
GAG
CcTC
TTC
AGA
TTC
cCcT
ACA
GCT
TTT
GGC
CTG
ATG
TTG
GTG
GAC
GCC

CTA
AAG
TTT
ATT
GTC
GGA
GAG
GAA

GTC
GTG
GAC
GAA
TAT
TGC
CAT
GAT
CTC
CCT
TTC
ATA
TCC
GTC
TTT
CAT
ACA
GCT
ACC

TCA
CTC
ATC

CAG
ATC
GCT
AAT
TAC
AAC

GAA
GAG
ATC
AAG
GTG
GGA
CTG
ALAG
TTC
TGG
ATG
GGG
TTT
cCT
GAC
AAT
TCA
AGT
GCT
GTT
ATC

s GCG

ACG
ATC
GTG

GAT
TGG
TGT
TCT
GCA
CGT

GAA
CAG
TGC
AGG

ATG
CAG
TTC
TGG
TTC
GGG
TTA
GTA
CTT
TAC
TTC
ATT
GCT
TCA
GCT
TGG
GAG
CGG
TCC
GCG

B E3 (FIA1T3K)™

(C234042PA docx

109142909

e ERE L E23 (f5140P23L)°

HEELFE (T B 4S5 (FI4IN45T)>S?

R B A E46 (BIAIRA6X)A

W B (i B 62 ((521C62R)*

R R IR 63 (F40T63T)™

WAL B 70 (FZ1D70N)"

R EEE L BT (FIIRTIH)Y

W B LT B8 (F14TH78Q)"

W BL i (i 82 ((5120T82T)"

e B L (i B 92 (a0 Y92Y)Y

HEE IR E93 (HIA1A93A)°

AR (T B 96 ({§171A96G)*

W ARG AT B 114 (FIAIE114Q)®

5 21 HEETIEREIE)

FHGTE A0202

GGA
GTG
GAA
CTT
AMG
GCC
ACC
AGA
CGG
1GC
TAC
ATG
CAA
AGG
CTA
TAC
ATC
CTG
TAC
AGC
GGA
CAG
CAG
TTT
GGA
ARLC
GTG
CCA
GAG
CcGC
TCC
GAT

GTT
cCTT
cCTT
cCTT
TTT
TTA
AAG
GG
CAG
CcGC
AAG
ATC
GCT
CTA
CGA
TCC
ACC
cTc
ATA
TTG
GCT
TCT
ATT
GGA
ATA
GCT
TGC
TCA
CAG
TCG
GGG
GGC

1103102579-0
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(C234042PA docx
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e ESER T B 127 (FIFAL127P° - L127V)

B ERE L B 177 (FIAAT177T)°

BRI B 179 (FIHIE179X)

AR R (i B 185-2824

BB BRI B 197 (FIH1G197Les*10)>

e EEER T B 201 (F141R201S* ~ R201H™)

e EL A (7 B 203 (fFI41K203E>8 ~ K203R? ~ K203(s%)

e LA (7 B 205 (fFI4IN205£6 ~ N205K s *23)

R B RE (1L E209 ({5140P209T)"

R BRI E217 ({5140S217N)*

M E L (T 232 (141D232D)™

W B IE T B 233 (1f141G233R)™*

R B RE (11 E243 ({f140L243(5+28)%

W B G T B 265 ((F141C265R)™

R EER T E 271 (FI4AR271X" - R27T1IRY)

R ELIE (1 E288 ({541L.288S)°

B RE (L E294 ({5140L2948)"

R B L (1 E296 (f5141R296C)"!

W EL L (7 B 305 (FI4IF3051)%8

e EL L (7 B 306 (f541C306R)*

FrEL B A B 307 (FI4NH307L)»

W ELES (i B 308 (F41G308V! ~ G308D° ~ G308S™)

e EER T E 314 (F140G314S)P

W BE I i B 320 (1AM 320VFs*13)!!

HrEL B A B 337 (H4NIM337R)!8

FrEL B A B 338 (fFI4IN338K)!8

R BB N B 340 (FIAAM340V) '8

LR i B 344 (HISNI344F)52

W BL i 7 B 349 (fF1401349T)"

W ELEE T B 358 (41G358R)*

W R (i B 367 ((F1i1G367G)"

FrEL B A B 368 (H4IN368D)*!

R EL I A B 393 (11411393 V)

W B G T B 403 ({§141S403Y)°

W B IE T B 407 (fF140S407N)*

B RE (i1 E412 (f141R412P)°

BRI 415 (F141Q415R)

MR (T B 422 (f141D422H)™

R B RE (1L E429 ({IH1E429A)°
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iz

B E446 ((IHN1G446R)™M!!
YA

=®
W B IE T B 453 (1§141S453Y)°
W ELBE fir 454 (F141D454G)°

MR (T 455 (FIUIK455N)*

R EEEA T B 456 (FIA0T456M>° ~ T456K™)

W EL G i B 457 (FaNG457G ~ G457fs*6%3)

R B RE (i E469 ((5141C469G)"

WL (T 478 (FI4IH478H)Y

R EL L (7 B 500 (F1401Y S00H)®

W BE i i B 525 (FIHIR525X)*

AR A B 529°

WL B 535 (FI4IHS35L ~ H335N*)

B EL B AT B 553 (F4nP553P)»

e Bl (i B 554 (FIAND554N"° ~ D554A%)

AW EL I (1 B 556-628™

AR EFE (i B 559-563%

FrEL B i B S570 (14N 700y

R B A B ST (FInI577V)Y°

WLl B 581 (FIAIES81K)»

W EL s (7 B 554 K2 581 (F4ND554A+ES581K)%

R EL I A B 585 (FIIANES85X)%!

HE LS £ B 600 (FI4IR600W>* « R600Q°)

W EL A i 602 (fFI4TR602X)>°

W Bl 7 B 628 ((FI41R628W)°

B EL B B 631 (HI41R631Q)%

AW EL I 1 B 645-699"

WAL (T 661 (FIANI661T)

LR (1 665 (FIANE665X)*

W EL 7 672 (fFINK6721s° ~ K672VEs*1%)

HE LG B 674 (FlAIM674T)"

B ELRB i B 78 K674 (FI41HT8Q/M674T)"°

HEEL L (i B 684 ((Fl41D684D)*!

W EL L (7 B 688 (H141D688G)®

HEELRE AT B 694 (54116946 ~ 1694N'7)

HrEL B A7 B 695 (FINE695K)%

er EL S (7 B 709 (541K 70916 ~ K709Qfs#41'3)

W L EE AT B T17 (FINTT17N)?

W ELEE T B 733 (H141GT33R)°

R IE AT B T757 (FanY757X)*

5 23 HEEHIEREE)

FHGTE A0202

1103102579-0



1877263

(C234042PA docx

109142909

W BB (LB 749 (FIANLT749P)!

HE LB (i B 792 (fF41P792fs)°

AWEELBE AT B T795-797°

W EL L (i B 809 ((5I41I809L)%’

R EEEA T E 814 (FIUIK814N)™

HEELRE 7 B 833 (fF4IR833QY ~ R833W*)

W ELEL (i B 835 (41K 835Rfs*36)%

R BB (T B 845 ((FIU1K845fs)>

ML (T E 849 (FIUIR849Q)*

R BEEA (7 B 853 ((FI41F853S - F853fs)°

e EL S (7 B 867 (fFI4IR867C! ~ R8671s® ~ R86TH?Y)

R EL IS A B 885 (fH 41K 885T)*!

R EL I i B 888 (14N T888T)*!

WL 17 B 892 (f541G892R)®

e EEA T 912 (FIH1GI12R)>

W ELEA (i 921 (fF41S9218)*

R BB 924 ((5140Y924C)%

WL 17 930 (F41R930XC ~ RO30Q%)

e EEA T 941 (FIHIR941X)*

W B (i B 946 ((FIAIR946T)"

HEELRE AT B 952 (f141R952Q%*15 + R952X6)

WL (7 B 958 ({F4IN958fs)®

HrEL B A7 B 960 (H41A960A )

AREE BRI BIT1Y

HEELEL T B 976 (FIATA9T6EY ~ A9T6AY)

HE LB B 981 (FI4TE981K)X

HE LB (7 B 994 ((541S994R )

BB B 1011 (FIAIL10111s%18)>

R B RE L B 1012 ({5140S1012D)"

M ELEE 7 B 1014 (FIAIR1014X)5-1

R EEE (L B 1015 ({140F1015L)%

R B L (i1 B 1023 ({5140Q1023fs)°

e LR (17 T 1040 ((fIAIG1040R)'

B RE (L B 1044 ({5140S0144L)*

R B RE (L B 1047 ({F140L104765)°

R B RE (1L B 1050 ({514011050K)!

R B RE (i B 1052 (SI40L1052R)*

IR AT B 1095 (W 1095X)"!

R B L (i B 1098 ({51401V1098X)»

5 24 HEEYIEREIE)
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Befir 1131 (FlnQ1131X)*

WAL
Wer LB 7 B 1142 (fFI A 1142 Tfs*35)%

B ERE L E 1144 (FA0Y1144Y)%

R BRI E 1150 ((Fln11150T)"

BRI B 1152 (FI40A1152T)%

R B AT B 1159 (fFI4IP1159P)> 4

B L B 1164 (FIAIR1164X)°

BRI B 1193 (FIAIR1193(5+39)™

R ERE L B 1197 (FlAnvV1197L)"

R B L (i B 1208 ({5140A1208f5)°

R EEEA T B 1209 (5140Y 1209L£s*28)*

BB RE L B 1211 (FI40F12111)%

W EL s 7 B 1219 (141D 1219H° ~ D1219G*)

R ERE (i B 1223 (f5140S12235)"

R ERE i B 1233 ({5140P1233P)Y

R L B 1241 (140G 12411f5)°

BRI E 1248 (5140T1248T)%

ETHEAT BEZE B IVS3+1_+3delGTGS

B BEZEEETIVS3-2A> G

IVS6+5T>G!7-%

BIBE(T B EETVS8+1G> T

IVS9-G>A?

IVS12+1G>A%®

BB B2 EEIVS17- 1G> AS

B BEZCEEIVS 18+2T>CO

BT BEZ IV S20-4CT>AA

BB B IVS214+5G>AS

BT BEZE IV S23-3C>AS

BT BEZCEEIVS26+2T> AS

2.24774-42062del*

c.-4C>GY

c.145C>T!?

c.181-72G>A°

c.182-5T>A*

c.182-72G>A*

c.246A>G’

c.239G>A%

c.279+1_279+3delGTG*

c.280-2A>G*

€.625_62715delinsACAGTAAT?®
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FHGTE A0202

1103102579-0



1877263

€.554+122C>T?

.555-3T>C%

c.625+5 G>T*

WS EE AT B 209 (F[41P209T) Fzc.625+5 G>T*

.628-30G>A*!

.628-31C>T*

c.698+1G>T*

c.698+20C>TH

c.782-1G>A%

c.782-34G>AY!

A795-79714

c.782 -1G>A*

c.852A>C%

c.941-1G>A%

c.1014C>T?

.1029+35G>A°

c.1221-8C.G*

1226delA'S

c.1429+1G>A%

c.142942T>G1

.1429+49G>A™

c.1430-42A>G*

c.1493T>C"?

c.1587_1589delCTT*

c.163042T>G*

c.1631-10T>A*

c.1637-37T>CH

1660 G>A'#

1798 C>T'

1799 G>A

c.1819-39_41delAA°

c.1819+1G>A3!

c.1820-27G>A*

c.1918+8C>TY

c.1933-1G>AK46

c.20974+2T>C*»

.2097+60T>G*!

.2097+89T>C*

¢.2097+97T>G*

c.2210-114T>C°

2210delA'®

.2210-45_50dupATAAAA’®

.2285+29C.T*
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.2285+32A>G*!

.2286-4_2286-3delinsAA*

c.2418+5G>A%

c.2707+3G>C?

c.2707+9T>G*

c.2707+43A>G*!

¢.2709-59T>C*

c.2931+9A>G*

c.29314+39T>A%!

.2932-3C>A%

c.2932+59T>A°

c.2937A>CY

c.3016-9C>A%!

¢.3033-3034del "

3122delTCCTA/
insACATCGATGTTGATGTTAGG™®

3318 G>AM

.340042T>A%

¢.3401-175C>T°

¢.3401-167C>T°

¢.3401-108C>T?

c.3531+8G>T*1

€.3532-15C>T°

A Phe ex 154

Ex1_Ex13del®

Ex2_Ex6del

Ex12_Exl14del?’

Py e 724"

del5'UTR-ex18!!

c.F11C>TH

c.*1101 + 366G > A’

£.92918del565°!

GCAESME T 167 AT(BIANEE4 bphi o)™

5B T 16 STRBE RS

5' 1.4 kbfrg6

F3.EPFIC-1/HH 2 FrEATPSB1Ze &

B RE L 23 (fFl4np23L)°

W B LT B8 (FI4TH78Q)"

HEE IR L E93 (HI41A93A)°

AR (T B 96 ({171A96G)*

R B RE (L B 127 ({140L127P)°
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e B A B 197 (FIA0G197LEs*10)>
YA

F
R B RE (1L E205 ({514IN205fs)°
R B RE (1L E209 ({5140P209T)*

W B IE T B 233 (#1401G233R)™*

R B RE (1 E243 ({5141L243(5%28)>

R ELIE (1 E288 ({5I41L.288S)°

R B L (i E296 (f5141R296C)"!

LS 17 B 308 ((541G308V!H)

W BE i i B 320 ((F120M320V fs*13)!!

W B IE T B 403 (f5141S403Y)°

W B IE T B 407 ({F140S407N)*

R ERE (i1 E412 (f140R412P)°

S BE (T 415 (BI41Q415R)Y

R B RE (i1 E429 ({I41E429A)°

W B (i B 446 ((F141G446R)*

B fir B 456 (FIA1T456M)>°

B EA T B 457 (FIA1G457G° ~ G457fs%6™)

R EL L {7 B 500 (141Y 5S00H)®

W BE i i B 525 (FI41R525X)*

AR A B 529°

W EL R (T B 535 (I4THS535L)°

WAL (7 T 554 (HIAIDS54N)" €

W EL B A B ST (N5 77V)Y°

R EL I A B 585 (FIIANES85X)%!

e EL I i B 600 (fFIZTR600W )

W EL A i 602 (fFI4TR602X)>0

EERE T B 661 ({FIANI661T)

WL (T B 665 (IATE665X)*

AW EL % (11 B 645-699*

HEEL L T B 672 (Fl41K672fs)°

HE LB (i B 674 (Fl4IM674T)"

B R B B 785,674 ((Fl41H78Q/M674T)"

W EL L (i B 688 (H141D688G)®

WL L (7 B 694 ((F40T1694N)"7

B EL B AT B 695 (FIANE695K)%

HEEL L (i B 709 (F141K709fs)°

W ELBE T B 717 (FIOT717N)*

W ELEE T B 733 (141G733R)°

W ELBA i BB 749 ((FI4IL749P)*!
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R E AT B T757 (N Y757X)*

=
HE LB (7 B 792 ((B40P792fs)°

e EL L (i B 809 ({5I141I809L)%’

M BEEA (i B 853 (fFI41F853S - F853fs)°

WL L i B 867 ((F4IR867fs)®

WL L {7 B892 (f541G892R)°

HEELES 17 B 930 (F41R930XC ~ R952Q%)

WL (7 B 952 (H41R952X)°

WL (7 958 ({F4IN958fs)°

HE LB (7 B 981 (4TE981K)*

HEELEL (7 B 994 ((541S994R)*

W ELBE (17 B 1014 ({F[41R1014X)5

B L B 1015 (FI40F1015L)%

R B RE (i B 1023 ({511401Q1023f5)°

IHE LR 17 T 1040 (1AIG1040R)

R B RE (L B 1047 ({5140L1047f5)°

ML AT B 1095 (BIIW1095X)"

R ELRE (11208 ({5140A1208(5)°

M BB B 1209 (5140Y 1209L£s*28)*

R ERE L B 1211 (FI40F1211L)%

W EL s 7 B 1219 (F141D1219H° ~ D1219G*)

BB BEZE VS 341 _+3del GTGE

BRI ML BTV S3-2A>GE

IVS6+5T>G

BRI BEZE BEIVS8+1G>TO

IVS9-G>A?

BT L2 EEIVS17-1G> AS

B BE2EEEIVS 18+2T>CS

BT BTV S21+5G>AS

2.24774-42062del*

c.145C>T"?

c.239G>A%

c.625+5 G>T*

WS EE T B 209 (F[41P209T) Fzc.625+5 G>T*

c.782 -1G>A*

c.1493T>C!"?

c.1630+2T>G?

1660 G>A!4

c.2707+3G>C?

c.2097+2T>C??
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¢.3033-3034del"

3318 G>A
c.3158+8G>T"V

APhe ex 154

Ex1_Ex13del®

Ex2_Ex6del
Ex12_Ex14del*’

del5'UTR-ex 18!
c.*1101 + 366G > A’
GCAESME T 167 HI({IAN28504 bpifse)*™
HAMNE 11627 5B fE L

AEEER TX ) RoRREIKIEEE T
TR Z3 2 Z2F X[
! Folmer et al., Hepatology. 2009, vol. 50(5), p. 1597-1605.

2 Hsu et al., Hepatol Res. 2009, vol. 39(6), p. 625-631.

3 Alvarez et al., Hum Mol Genet. 2004, vol. 13(20), p. 2451-2460.

4 Davit-Spraul et al., Hepatology 2010, vol. 51(5), p. 1645-1655.

> Vitale et al., J Gastroenterol. 2018, vol. 53(8), p. 945-958.

®Klomp et al., Hepatology 2004, vol. 40(1), p. 27-38.

7 Zarenezhad et al., Hepatitis Monthly: 2017, vol. 17(2); e43500.

8 Dixon et al., Scientific Reports 2017, vol. 7, 11823.

? Painter et al., Eur J] Hum Genet. 2005, vol. 13(4), p. 435-439.

10 Deng et al., World J Gastroenterol. 2012, vol. 18(44), p. 6504-6509.

' Giovannoni et al., PLoS One. 2015, vol. 10(12): e0145021.

12 Li et al., Hepatology International 2017, vol. 11, No. 1, Supp. Supplement 1,
pp- S180. Abstract Number: OP284.

3 Togawa et al., Journal of Pediatric Gastroenterology and Nutrition 2018, vol.
67, Supp. Supplement 1, pp. S363. Abstract Number: 615.

4 Miloh et al., Gastroenterology 2006, vol. 130, No. 4, Suppl. 2, pp. A759-
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A760. Meeting Info.: Digestive Disease Week Meeting/107th Annual Meeting of the
American-Gastroenterological-Association. Los Angeles, CA, USA. May 19.

5 Droge et al., Zeitschrift fur Gastroenterologie 2015, vol. 53, No. 12. Abstract
Number: A3-27. Meeting Info: 32. Jahrestagung der Deutschen Arbeitsgemeinschaft
zum Studium der Leber. Dusseldorf, Germany. 22 Jan 2016-23 Jan 2016

16 Mizuochi et al., Clin Chim Acta. 2012, vol. 413(15-16), p. 1301-1304.

17 Liu et al., Hepatology International 2009, vol. 3, No. 1, p. 184-185. Abstract
Number: PE405. Meeting Info: 19th Conference of the Asian Pacific Association for
the Study of the Liver. Hong Kong, China. 13 Feb 2009-16 Feb 2009

8 McKay et al, Version 2. FI000Res. 2013; 2: 32. DOL
10.12688/f1000research.2-32.v2

19 Hasegawa et al., Orphanet J Rare Dis. 2014, vol. 9:89.

20 Stone et al., J Biol Chem. 2012, vol. 287(49), p. 41139-51.

2l Kang et al, J Pathol Transl Med. 2019 May 16. doi:
10.4132/jptm.2019.05.03. [Epub ahead of print]

22 Sharma et al., BMC Gastroenterol. 2018, vol. 18(1), p. 107.

23 Uegaki et al., Intern Med. 2008, vol. 47(7), p. 599-602.

2% Goldschmidt et al., Hepatol Res. 2016, vol. 46(4), p. 306-311.

2 Liu et al., J Pediatr Gastroenterol Nutr. 2010, vol. 50(2), p. 179-183.

26 Jung et al., J Pediatr Gastroenterol Nutr. 2007, vol. 44(4), p. 453-458.

7 Bounford. University of Birmingham. Dissertation Abstracts International,
(2016) Vol. 75, No. 1C. Order No.: AAI10588329. ProQuest Dissertations & Theses.

28 Stolz et al., Aliment Pharmacol Ther. 2019, vol. 49(9), p. 1195-1204.

? Tvashkin et al., Hepatology International 2016, vol. 10, No. 1, Supp. SUPPL.
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1, pp. S461. Abstract Number: LBO-38. Meeting Info: 25th Annual Conference of the
Asian Pacific Association for the Study of the Liver, APASL 2016. Tokyo, Japan. 20
Feb 2016-24 Feb 2016

30 Blackmore et al., J Clin Exp Hepatol. 2013, vol. 3(2), p. 159-161.

31 Matte et al., J Pediatr Gastroenterol Nutr. 2010, vol. 51(4), p. 488-493.

32 Squires et al., J Pediatr Gastroenterol Nutr. 2017, vol. 64(3), p. 425-430.

33 Hayshi et al., EBioMedicine. 2018, vol. 27, p. 187-199.

34 Nagasaka et al., J Pediatr Gastroenterol Nutr. 2007, vol. 45(1), p. 96-105.

3> Wang et al., PLoS One. 2016; vol. 11(4): e0153114.

36 Narchi et al., Saudi J Gastroenterol. 2017, vol. 23(5), p. 303-305.

37 Alashkar et al., Blood 2015, vol. 126, No. 23. Meeting Info.: 57th Annual
Meeting of the American-Society-of-Hematology. Orlando, FL, USA. December 05 -
08, 2015. Amer Soc Hematol.

38 Ferreira et al., Pediatric Transplantation 2013, vol. 17, Supp. SUPPL. 1, pp.
99. Abstract Number: 239. Meeting Info: IPTA 7th Congress on Pediatric
Transplantation. Warsaw, Poland. 13 Jul 2013-16 Jul 2013.

39 Pauli-Magnus et al., J Hepatol. 2005, vol. 43(2), p. 342-357.

40 Jericho et al., Journal of Pediatric Gastroenterology and Nutrition 2015, vol.
60(3), p. 368-374.

41 van der Woerd et al., PLoS One. 2013, vol. 8(11): e80553.

42 Copeland et al., J Gastroenterol Hepatol. 2013, vol. 28(3), p. 560-564.

+ Droge et al., J Hepatol. 2017, vol. 67(6), p. 1253-1264.

* Chen et al., Journal of Pediatrics 2002, vol. 140(1), p. 119-124.

4 Jirsa et al., Hepatol Res. 2004, vol. 30(1), p. 1-3.
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4 yan der Woerd et al., Hepatology 2015, vol. 61(4), p. 1382-1391.

[0051) 7£— £ i fjl £ » ATP8BI o 7 7€ %

G308V -

T456M -

D554N -

R952X ~ R1014X &2 G1040R -

ABCB11 2
MSDSVILRSI
IMFVGSLCAF
QNMTNGTRCG
RIMRMEIGWE
LTLVIISVSE
VERYERNLVE
QIFLSVIVGA
EFHNVTFHYP
VDGHDIRSLN
IMDLFQQFEDT
LSKIQHGHTI
NOALNEEDIK
YEEDRKDKDI
GTEFSIPDKEE
GQDIAWFDDL
SLVILCEFPF
EALETELEKF
ISAVVLSATA
VDCKFTYESR
GHDSKEVNVQ
VMSLPEKYET
LDKAREGRTC

HARIZE & FY](SEQ ID NO: 3) - Uniprot ID 095342

KKFGEENDGF
LHGIAQPGVL
LLNIESEMIK
DCNSVGELNT
LIGIGAATIG
AQRWGTRKGT
LNLGNASPCL
SRPEVKTLND
TQWILRDQIGT
LVGEGGGQOMS
ISVAHRLSTV
DATEDDMLAR
PVQEEVEPRAP
ORSOINGVCL
RNSPGALTTR
LALSGATQTR
FKTAIQKANT
LGRAFSYTPS
PDSQVINGLS
FLRSNIGIVS
NVGSQGSQLS
IVIAHRLSTI

ESDKSYNNDK
LIFGTMTDVE
FASYYAGIAV
RFS5DDINKIN
LSVSKEFTDYE
YMGFETGEVW
EAFATGRAARM
LNMVIKPGEM
VEQEPVLEST
GGQRORVAIA
RAADTIIGFE
TEFSRGSYQDS
VRRILKFSAP
LEVAMGCVSL
LATDASQVQG
MLTGEFASRDK
YGFCFAFAQC
YAKARKTISAAR
VSISPGQTLA
QEPVLEACSI
RGEKQRIAIA
ONADIIAVMA

F529del -~

KSRLODEKKG
IDYDVELQEL
AVLITGYIQI
DAIADQMALF
LKAYAKAGVV
CLIFLCYALA
TSIFETIDRK
TALVGPSGAG
TIAENTRYGR
RALIRNPKIL
HGTAVERGTH
LRASTRQRSK
EWPYMLVGSV
FTOFLOGYAF
AAGSQIGMIV
QALEMVGQIT
IMFIANSASY
FFQLLDROPP
FVGSSGOGKS
MDNIKYGDNT
RAIVRDPKIL
QGVVIEKGTH

ABCB11” Bi#IDNAFES(SEQ ID NO: 4)

1661T -

42

DGVRVGEFFQL
OIPGKACVNN
CEWVIAAARQ
IQRMTSTICG
ADEVISSMRT
FWYGSTLVLD
PIIDCMSEDG
KSTALQOLIQR
EDATMEDTIVQ
LLDMATSALD
EELLERKGVY
SQLSYLVHEP
GAAVNGTVTE
AKSGELLTKR
NSFTNVTVAM
NEALSNIRTV
RYGGYLISNE
TSVYNTAGEK
TSTQLLERFY
KEIPMERVIA
LLDEATSALD
EELMAQKGAY

E665X -

FREFSSSTDIW
TIVATNSSLN
IQKMRKFYFR
FLLGEFFRGWK
VAAFGGEKRE
EGEYTPGTLV
YKLDRIKGEL
FYDPCEGMVT
ARKEANAYNE
NESEAMVQEY
FTLVTLOSQG
PLAVVDHEKST
LYAFLFSQIL
LRKFGFRAML
ITAFSFSWKL
AGIGKERREFT
GLHESYVFRV
WONEFQGKIDE
DPDQGEVMID
AAKQAQLHDE
TESEKTVQVA

YEKLVTTGSPLI S

R930X

% #E 5 LI27P -

~

ATG
GAT
CAL
CGG
GCA
ATG
CCA
AAC
GARL
ATC
ATA
GGG
GAT
CAG
TGG
GCA
GCC
ACA
AAT

(C234042PA docx
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TCT
GGT
GAT
TTT
TTT
ACA
GGA
CAG
ATG
ACA
CAG
TGG
ATT
CGC
ARA
GCC
TAT
GTG
CTT

GAC
TTT
GAG
TCT
CTC
GAT
DA
AAC
ATC
GGA

TTT
AAT
ATG
CTG
ACC
GCC
GCT
GTG

TCA
GAG
ALG
TCA
CAT
GTT
GCA
ATG
AAA
TAT
ATG
GAC
ADA
ACC
ACC
ATT
ARA
GCT
TTC

GTA
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Y

S

o Crali 8 & » CraRE s A ~ JE - &~ BE - N-(Crabi B iz
* N, N-Z(Craf BO RGBS FeN-(55 B -Croa i B g 5

R EEEL ~ 2803

RUHREE M LA T4HR 2 BF © &~ BE ~ & - 84 Crafz i

B~ Crufidis » CooBEE R A - Cralihiids » CooBRbehii A ~ B

s

@

3-6

N-(CroafiiZ) e B KN, N-(C sl B B B

BCH BB IR 2

LAt RS2 -

[0105] fS—EETd » AEHEAENRAM(EEY LSS ol
Pz 28 LB TR A S T A8 2 AR AR - AR 0
(Wb &Y S8R b #7 2 BT BUE M 0 VB B ECTR R, A S B 71 22
AR L BERIR R A A o AR IHTRBE Y e R BTG S GE A 2
A FFIR 2 AR RERR 7% HES R R Z ISR ETEN 2 (#8815
FUERANE ZAMEE YL g P2 28 -

[0106]
HE A

FEAZH L — (@RS > AbeW)i L2 ol 2B e
D —TEHA BRG] > sEEE—FE - WitE - =fEECE S HANE RS
ElH & o NOLEYECHEES R 2B R 2 /0 —EH A& %
& MR B R~ R RECy FAE R - BE B (MEEaWHE 28RS R
BB R BT e BT A ZUR 5 ~ Wi SRR e EADEME o

[0107) HE—(EERRAIF > HAMEEY LB a8 E a7 2 B
55— ASBTHIHI B4 & 1% 8L o & ASBTHIH| B #E R WO 93/16055

5 79 HEEHIEREIE)

(C234042PA docx

109142909 FH YR A0202 1103102579-0



1877263

WO 94/18183 ~ WO 94/18184 ~ WO 96/05188 ~ WO 96/08484 ~ WO
96/16051 ~ WO 97/33882 ~ WO 98/03818 ~ WO 98/07449 ~ WO
98/40375 ~ WO 99/35135 ~ WO 99/64409 ~ WO 99/64410 ~ WO
00/47568 ~ WO 00/61568 ~ WO 00/38725 ~ WO 00/38726 ~ WO
00/38727 ~ WO 00/38728 ~ WO 00/38729 ~ WO 01/66533 ~ WO
01/68096 ~ WO 02/32428 ~ WO 02/50051 ~ WO 03/020710 ~ WO
03/022286 ~ WO 03/022825 ~ WO 03/022830 ~ WO 03/061663 ~ WO
03/091232 ~ WO 03/106482 ~ WO 2004/006899 ~ WO 2004/076430 -~
WO 2007/009655 ~ WO 2007/009656 -~ WO 2011/137135 ~ WO
2019/234077 ~ WO 2020/161216 ~ WO 2020/161217 ~ DE 19825804 -~ EP
864582 ~ EP 489423 -~ EP 549967 ~ EP 573848 ~ EP 624593 - EP
624594 - EP 624595 - EP 624596 - EP 0864582 - EP 1173205 - EP
1535913 % EP 3210977 » K& M2 5IH 2 HAHFARSH -

[0108] fESS—MEEMAEIF - NOILEWEIHEEESE Falhiz 28
FAIERE 45 SR (IR TR B IEBRZE G RIS AR ) - 584078 5K 4 m (colesevelam)
JFiMERE (cholestyramine) BG[E HE Z (cholestipo)ZH &% #1 - fELIRAH & 2 —
EEE AT - B G TSI AN ERER - REHEICY 2 BB
PEW WO 2017/138877 ~ WO 2017/138878 ~ WO 2019/032026 &z WO
2019/0320279 » HILAE 05 [V TG A A F -

[0109] fESS—MEERAIF - NOCEWHEESE Falhiz 28
EADPP-IVHIHIE] > EEHIT #(gliptins) » sEA0PH A 57T (sitagliptin) ~ 4
f& 57T (vildagliptin) ~ /D#&HI7T (saxagliptin) ~ FI#&%I[7T (linagliptin) ~ &
&5 T (gemigliptin) ~ [T fiIf& 57T (anagliptin) ~ ZF %177 (teneligliptin)

i

% 80 HEWHRIIE)
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fe #8517 T (alogliptin) ~ HHA85IT (trelagliptin) ~ BAZHI]T (omarigliptin)
feF& 57T (evogliptin) ~ X ZEF]T (gosogliptin) & % & 57T (dutogliptin) 2
HEEEE Fulfi 2 BH G -

[0110] fFEXE—MEERAEIF - 2P LS Fajfiz 28
FLHMG CoA 7= JF B #ll il &l - 5% 40 &% £ M 0T (fluvastatin) ~ J% fX At )T
(lovastatin) ~ 35 LAt JT (pravastatin) ~ 3R AT (simvastatin) ~ o[ $£ R Ath
7T (atorvastatin) ~ UC{X )T (pitavastatin) ~ P17 {7 (cerivastatin) ~ 3£
%At T (mevastatin) ~ ZE Z fth)T (rosuvastatin) ~ H )T (bervastatin) =2
XAt T (dalvastatin)BG HLEE B2 52 Fm] R~z 7 BRAH GG B -

[o111] fFEXE—MEERAEIF - 2DV SEE F a2 28
B S 5] % IR ST IR - 5B A0 OR H (ezetimibe) B HLBG BE R |7 2
BAGH S -

[0112] fHEXE—MEERAIF - XY HESEE Falfiz 28
FAPPARfE 58U H - BLFE HRFF(fibrates) » 35 W H H % (clofibrate) ~ ZR%
H¥F(bezafibrate) ~ IR N H % (ciprofibrate) ~ B] ¥k H4F (clinofribrate) ~ &
H R (clofibride) ~ JE#% H %F (fenofibrate) ~ 5 JE%E 2% (gemfibrozil) ~ & FL

H %% (ronifibrate) 7 28 B 45 (simfribrate)5{ H EE @2 & | ] iy 7 BEAH & 3%

i o

N

N‘

C

[0113]) ASE—EEAIF » KOs HEEEE Folhe 28
BIPPARY £ 5Bl - BLFEEMALE i fH (thiazolidinediones) » 5% A1 MLLAR 51
(pioglitazone) ~ 5 #% 51| i (rosiglitazone) & 7% H #% 51 i (lobeglitazone) 5

HEEEES AT Y B AR -

[0114]) fES—(EEH T - AO(EEP L e Falf2 28

N‘

% 81 HEEHIEREIE)
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1 B 8 PPAR«/y & 30 B - B & 18 71 B #H (glitazars) - 35 4000 #& 71 %
(saroglitazar) ~ [ &% % (aleglitazar) ~ 5831 %k (muraglitazar) 5(E 8 5]
e (tesaglitazar) B HLBE 622 |l #E7  BIZH & 1L HL -

[0115) fES—(EEHMF » XAMLEY LS EEE Falf 2
F1 % 55 PPAR o/ S XK 56 40 S H 35 (elafibranor) 4 & 75 B

[0116] fES—(EEHHF » XAOMLEY LS EEE Fajfz 2
B1)Z PPAR{E 5B (FR B AN Fr A ee B B A VE M 2 PPARMERIA] © o~ v R
8) > FEMNIVA33T4H G &ML

[0117) fES—(EEHAF » XAMEEY LS EEE Falf 2
BUEC X2 B (FXR)FIEI R - AIEFXRAEH] - 50k EE (cafestol) ~
LA - 60- £ B -5 2 &M B (B H IE B (obeticholic acid ; INT-
747) ~ FE b fil BY (fexaramine) - Hff UT & & (tropifexor) - #7 & & &
(cilofexor) &z MET4094H & 1% Bl o

[0118]) fES—(EEHHIF » XOLEWIEEHE bRz 2
FATGRS Z RS A » BE TGRS (2R K] » 5 W 60- £ F-23(S)- H B RERE
(INT-777)4H & 5% B

[0119]) fES—(EEHHF - NOILEYEH 5 5%
FAEE B FXR/TGRS R FIZE WIINT-76 7T4H & 15 B2

[0120] fES—(EEHAF » XAOMLEY LS EEE Fajfz 2
FRE L EMEM (UDCAMEGEH - (ES—EERAIF - XOLEWEEHEE
GEER O] REsz 2 BRI AR L EMEEE (nor-UDCA)ZH & 1% 5 -

[0121]) fES—(EEHAF » XAMLEY LSS Fajf 2
FAFGF19F8 67 %] > sEAINGM2824H &b -

+

_Pl‘

hi

XX

2

lﬂ%m”:
*HE*

wi'

S5 LA 26

\

+

_Pl‘

o
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X

[0122] fE5—(EEHH T - AAEEP L Fal 2 28
FAFGF21{e 0% » s54IBMS-9860364H & & -

[0123) {5 —(EEH T - AAbEP e g Fal 2 28
B2 o R HNFIHK] > sEAIPLN-74809 K PLN-14744H & % 1

[0124] {5 —(EEHH T - AAEEP e Falf2 28
EACCR2/CCRSHIHIAI > 58407%JC &% (cenicriviroc) 8l & #1 -

[0125) {5 —(EEHH T - AAbEP e Fal 2 28
FUH T E B BlHE - s5 408 AR £ (emricasan) s & & B

[0126] fE5—(EEHHF - AOEEPHLEE 8 Fal 2 28
BAF LB BEAR 2R -3 A - S AIGR-MD-028H & 82 -

[0127) {5 —(EEHH T - AO(EEP e Fal 2 28
EAEE A Al B -CoA L eI BE (SCD)HIHI R - 55 40FF] & 5% &€ (aramchol) (Z+
K s i B B RE BR ) 4H = i Bt

[0128]) {5 —(EEH T - AObEP e Fal 2 28
ELIAE A T E SRR (ASKDINH]E] - 5540 5] FZ 28 (selonsertib)ZH
G -

[0129]) {5 — (A& T - AAbEP e Fal 2 28
PALOXL2HIHI A - 5840 B PRk B i (simtuzumab) g & 51 -

[0130) fES—(EEHHF - AObEP e Falf2 28
ELACCHIHIE - Z541GS-09764H &% Bl

[0131) fES—(EEH T - AAbEP e Fal 2 28
EAHIRBR R 2 Ae - BIe ] - S5 AIMGL31964H 5% #1

[0132] {5 —(EEHH T - AAbEP e Fal 2 28

N‘

><1

><1

5 83 H(EEHIEREIE)
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FIGLP- L{ig %A 55 20 M AL & AL (liraglutide) 4H & 5 L -

[0133] B —EEROIF » KOS E S Fojie 2|
B SR N R T R BRI RO > 5 A0S AR4258994H S4B

[0134] fEE—EEROIF » KOS EESE Fojie 2|
LA 45 B8 N B B AR FI R B 35 WIMSDC-0602K4H & 5% il -

[0135] fEB—EEROIF » KOS E S Fojie 2|
I EALA  sE04E A RBAE G -

[0136] TEE—EERGIF » KO(LEWEHE S ol 2|
B3 SGLT1 (I 1] 7] ~ SGLT2 ]l #Il 7% 5 & 2= SGLT1 K& SGLT2 ]l 1 7 4H & %
oo AL &Y 2 E Bl & E S 5 F (dapagliflozin) ~ & % F1] %
(sotagliflozin) ~ & 51| ;% (canagliflozin) ~ {{% 1 %1 ;% (empagliflozin) -
LIK066 F; SGL5213 -

[0137] e B —EEROIF » KOS E S Fojie 2|
PR ETHO-BR A EE2 (DGAT2) HIIH| K| - 5 A1 DGAT2RX K PF-
0686557140 & &8 -

[0138] B —(EERGIF » KO(LEWEHE S ol 2|
52 i 77 % & RS (FASND I I » 2540 TVB-26404H &% B -

[0139] B —EEROIF » KOS E S ol 2 |
B AMPJE (L& H RS (AMPK)JE(BA] > sEWIPXL-7704H &1 51

[0140] B —EEROIF » KOS E S ol 2|
L E MR R EDEI(GR) - B EME RS (MR) 2 ® =
GR/MREfi Bl 4H & % B - LB L&Y 2 & § & MT-3995 & CORT-

118335

ot
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[0141) fES—(EEH T - AO(EEPHLEs a8 Fal 2 28
BRI 2R 2 /21 (CBJEPUA] > sE0IM1024H 5% #1 -

[0142] fES—(EEHH T - AOEEP e Fal 2 28
EAKlothoB (KLB) K & 4 £ 4 A 4 & N 72 88 (FGFR)JE(E A » FH4IMK-
3655 (SuAlil HNGM-313)H &8 -

[0143]) fES—(EEHH T - AOEEP e s Fal 2 28
B (LN T (c-ciE B2 ELAE 24 (CCL2HNFIR] - FEWCMI01H &1L -

[0144]) {25 —(EEHH T - AAEEPHLEE 8 Fal 2 28
FAASE U] > s540PBF-16508 & % #1 -

[0145) {5 —(EEH T - AAbEPHLEs s Falf2 28
FAP2XTZ RS HE TR - 5 WSGM 101940 &2 #2 -

[0146] fE5—(EEHH T - ALV HLEE S Fal 2 28
FAP2Y 132 /S (e A - 5 CER-20940 5% B -

[0147) fE5—(EEHH T - AO(EEPIEHLEE 2L
BRI (£ R EIRF > 5B A0Dur-9282H & &8 -

[0148]) fE5—(EEHH T - AObEP e Fal 2 28
F1H =}%D4 (LTD4)Z & DA > sEXIMN-0014H &5 & #1

[0149]) {5 —(EEHH T - AAbEP e Fal 2 28

BT E 2 FTARE(NKT DHIHIE] > 50 GRI-062 151 & % B

[0150) fE5— (A& T - AObeP e Falf2 28
FGilE 2 BE(LPS)Y(LEY) > sEWIMM-124E80 & & 51 -

[0151) fES—(EEHH T - AObEP e Falf2 28
EAVAP A - sE40BI14673355H & ¢ 82

><1

wi'

2 AT 2

X
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[0152] B —EEROIF » KOS E S F ol 2 |
FLA3RR 2 BB (2 30K - sEACF-1024H &5 81 -

[0153] B —EEROIF » KOS E S Lol 2 |
FASTRT- E(LAE| - ZEUINS-204H &1L -

[0154] fEE—EEROIF » KOS E S Fojie 2|

B3 RNl I 2 B8 L2 30 £ WARI-3037TMOSH & 15 81 -

[0155] fEB—EEROIF » KOS E S Fojie 2 |
FITLRAFEHIE] - S5A0TKB-1214H &L -

[0156] TEE—EERGIF » KO(LEWEHLE S ol 2 |

C BB 0] - S5 A0PF-068359194H &% Bl -

[0157) fES—EERAIF » KOG YEIHLE &L

EL P Tt 2 2 B (I U > 550 ADP-3354H S B

[0158] B —EERGIF » XO(LEWEHLE S ol 2|
1 43 0 R E) R IR - 56 A0PAT-505 Fe PF83804H & Bl -

[0159] B —EEROIF » KOS E S Fojie 2 |
B AEE F(c-cER)ZM3 (CCROFEHH » FUOMEKER
(bertilimumab)4H &% B -

[0160] B —EEROIF » KO(LEWEHE S ol 2 |
P& B B % B 0 3 20 B T B9 (cobiprostone) K & LE Al 51 BE
(Iubiprostone)4H & Bl o

[0161] B —EERGIF » KO(CEWEHE S Fojie 2 |

EAEARTT B 47 (HSPAD) IR » 55OND-L02-s02014H &% B -

[0162] B —EERGIF » KO(LEWEHEEESE ol 2 |

><1

wi'

2 AT 2

N‘
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B & % 38 61 70 F 45 & 82 5 (SREBP) #5 55% [N T Il i | - 5% 20 CAT-2003 k¢
MDV-44634H & # L -

[0163) {5 —(EEHH T - AAbEP e Fal 2 28
EARERN > 3540 EEf(metformin) i &% #1 -

[0164] fE5—(EEHHF - A(OIEEPIEEEs 42
AR B R &t

[0165) fE5—(EEHH T - AAbEP e Fal 2 28
B J57 f T { o il 111 1) ) e/ G ) 7 1 - 6 - B 2 Tl 401 1) 7 4 2 i B

[0166] fE5—(EEHH T - ALV HLEEEEE Fal 2 28

Ptk - SE 208 5 LE (glipizid) ~ f8 5 AR (glibenklamid) K #5155 ik

(glimepirid)&H & #cH1

[0167) fE5—(EEHH T - AObEPHLEE e Fal 2 28
B2 3% 1% & i (meglitinide) - & 40 % #% 51 5% (repaglinide) ~ 7 18 51 3=
(nateglinide) & FEAZESMif (ormiglitinide))4H & £ 8l -

[0168] fEs—(EEHH T - AL PHLEEEEE Fal 2 28
B R T I AT B > 58 40 BR] R R (acarbose) BOR AR B BE (miglitol) 4H & 1%

Eii o

X

wi'

2 AT 2

[0169]) {5 —(EEHHF - AObEP e g Fal 2 28
LA & G a s S - S5 TAK-4758H &8 -

[0170) fES—(EEHH T - AOEEP e Fal 2 28
EL PTPBI1 Il &l & - 3 40 % & tf B4 (trodusquemine) ~ #5 B fifl JF
(ertiprotafib) ~ JTT-551 Fz 52 fi 75 (claramine )40 & 7 Bl -

[0171]

5 87 HEEHIEREIE)
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rr=x /-l
AR AV AT R N SRl 2 5 AR e Ry e e BE B L B AE 2 |

T BB R RGBS SR TR E G 2 RN 2 & fE
RIEYI R FEYF - B E STEREY KFEYERER - BRI ERRERE
ZBRER R EG 2 i A0 E F 640 # 7L j° P.G.M Wutz & T.W.
Greene ” Greene's Protective Groups in Organic Synthesis, Z54FR, John
Wiley & Sons, Hoboken, 2006 o

[0172]
I 770

FT B FT A B BI3E R o3 M él » & FL0E BT & KA B (T RE - i
IaY)VE B E RO B SRR PR B o = UR(R$520-25C - BEIA
Gk AR E o LB ARG H -

[0173]
LCMS :
BRS844H8 1 Agilent 1290 infinity II o

[0174) J5::A : B#if : A 0.1% HCOOH/H,O:ACN (95:5) >
B : ACN ; i@y : 1.5 mL/4%r 8 : &+ : ZORBAX XDB C-18
(50x4.6 mm) 3.5 uM -

[0175) F%EB : #%& M ' A: 10 mM NHHCO; /KB * B :
ACN : JREH 1 1.2 mL/45y$% 5 & ff : XBridge C8 (50x4.6 mm) > 3.5
M e

[0176) H3EC : #%&fH 1 A:0.1% HCOOH/K A &K:ACN (95:5) »

% 88 H(EWHRIE)

(C234042PA docx
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B : ACN : Ji#Ej#E®= 1.5 mL/47%E ; &% : ATLANTIS dC18 (50%4.6
mm) > 5 uM o

[0177) AD : ¥ &H : A 10 mM NH,OAc/KBZHK » B :
ACN ; @2 1 1.2 mL/457#% ; &#%F : Zorbax Extend C18 (50x4.6mm)
SuM -

[0178) J53AE : # &M : A: 0.1% TFA/KSK:ACN (95:5) > B :
0.1% TFAZ ACNYAR 5 JR@)E= 1 1.5 mL/% 8% ; % fF : XBridge C8
(50%x4.6 mm) > 3.5 uM -

[0179]
UPLC :
Bes T8 ¢ waters Acquity I Class

[0180) HZEA : #¥#M : A:0.1% HCOOH/KAE®K * B : 0.1%
HCOOH Z ACNA K » @)= : 0.8 mL/43 8% 5 &4 © Acquity UPLC
HSS T3 (2.1x50) mm ; 1.8 pm »

[0181])
HPLC :
HRes &M ¢ Agilent 1260 Infinity T &[G - W N EH 2B UV H
(maxplot) o

[0182) AFZEA : &M : A 10 mM NHHCO; KA » B
ACN ; B2 1.0 mL/53§ ; &fF ¢ XBridge C8 (50x4.6 mm - 3.5
pm) °

[0183) HAB : #E)tH : A : 0.1% TFA/KEK * B : 0.1% TFA

ACNYENR » SRE)EE= 1 2.0 mL/45388 5 &+ : XBridge C8 (50x4.6 mm >

% 89 HEWHRITE)

(C234042PA docx
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3.5 um) °

[0184) 53AC : &fH : A : 10 mM NH4OAc” milli-q7K 5%
B: ACN ; i@z 1.0 ml/457# 5 5 1F : Phenomenex Gemini C18
(150x4.6 mm > 3.0 um) o

[0185]
HEMSFC :
RE5478 ¢ PIC SFC 10 (/3 2Y)

[0186] COEALLIAEI BIHYEEZR /172 60:408180:20 2

[0187] J57EA : BB © 0.5%RNKE/TPA ; JRB A @ 3 mL/Jy
Bt ¢ YMC Amylose-SA (250x4.6 mm > 5 um) °

[0188] J57AB : BEIfH : 0.5%RWH/TPA ; B © 3 mL/Jy
## 5 &FF : Chiralpak AD-H (250%4.6 mm > 5 pm) °

[0189] J57AC : BEIH : 20 mM&E/HEE ; JRE K © 3 mL/5y
## ; BfF * YMC Cellulose-SC (250x4.6 mm *> 5 pm)

[0190] J57AD : BEMH © HER 5 JRE) AR © 3 mL/ 8 Bt
Lux A1 (250x4.6 mm > 5 pum) o

[0191] J57AE : BEfH : 0.5%RNME/HER © JRENEAE 1 5 mL/5y
% &FF - Lux C4 o

[0192] J57AF : #EMH © 0.5%RWNH/HER © MBI : 3 mL/5y
% . & FF - YMC Cellulose-SC o

[0193] J57AG : BE)MH © 0.5% 2N/ HEE  RENESR 3 mL/5y
B Lux Al o

[0194] J575H : B2E)MH © 0.5% R NH/TPA ; JRBER © 3 mL/oy

90 HEHHRTE)

(C234042PA docx

109142909 FH YR A0202 1103102579-0



1877263

$#  BfF  Lux A1 (250x4.6 mm > 5 pm) °

[0195) J37A1: BEjfH ¢ 0.5%RIWHE/HE © MBIER 3 mL/Jy
5 BFE C BEMECCS (250%x4.6 mm > 5 pm) ©

[0196] J57AJ : #E)H : 0.5% FZAME/TPA ; JREIEFR © 5 mL/ 5y
$# ; BfF ¢ YMC Cellulose-SC AD-H (250x4.6 mm *» 5 pm) °

[0197]
#ERIHPLC
EER AT ¢ Agilent 1290 Infinity IT

[0198) J57KA : BEMH * A 0.1% TFAKIEK : &M B :
0.1% TFAZ ACNER ; B 1 2.0 mL/438% 5 &4 : X-Bridge C8
(50x4.6 mm > 3.5 uM) o

[0199) FHZAB : # &M : A 10 mM NH/OAc/KA®K 7 B
ACN ; @)= 35 mL/58 » BfF © X select C18 (30x150 mm > 5
pm) °

[0200) A/AEC - &M - A 10 mM NHHCO; /K A& + B :
ACN ; B2 1.0 mL/53§ ; &fF ¢ XBridge C8 (50x4.6 mm - 3.5
pm) °

[0201) 5D : B84 : A1 0.1% HCOOH/K}EK : B ¢ ACN ;
RENEZ 1 1.0 mL/538E - Bt ¢ X-select C18 (30150 mm » 5 pm) °

[0202]
HEMHFHRISFC :
5234478  PIC SFC 100K PSC SFC 400

[0203] COBHIAM] 2 FHYEE RS 112 60:408180:20 2 ]

5 91 HEEHIEREIE)
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[0204] J575A : BEIME + 0.5%FZAME/PA ; RENER © 3 mL/oy
#  BEFE ¢ YMC Amylose-SA (250x30 mm > 5 pm) ©

[0205] J57&B : #8fH © 0.5% R NM/TPA  JREEAR © 3 mL/7y
## 5 &FF : Chiralpak AD-H (25030 mm > 5 pm) °

[0206] J57AC : BEIMH © 20 mM&E/HEE ; JRE K © 3 mL/5y
§% ; BTE ¢ YMC Cellulose-SC (25030 mm > 5 um) °

[0207]) J57AD : #2E)fH © HHES o JRE)ZRA © 3 mL/oy g 5 Bk ¥
Z:CCS (250%x30 mm * 5 um) e

[0208] J57AE : BEfH « HEE 5 B © 3 mL/7p 8 Bt
Lux A1 (250x30 mm > 5 pm) °

[0209] J57AF : BBE)MH © 0.5% R WHZ/IPA § JRENEAR © 3 mL/ oy
$# 0 BfF ¢ Lux Al (250x30 mm » 5 pm) °

[0210] J57AG : BE)H © 0.5% 2N/ HEE  RENESR 3 mL/5y
¢ BFE C BEMECCS (25030 mm > 5 pm) ©

[0211]
e
ACN L HE
DCM  &HHE
DMF L HHEL i e
IPA FHNEE

LCMS RHHENT-B 557
HPLC SXURMHERET

PE £ H B

5 92 HEEHIEREIE)

(C234042PA docx
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SFC i i R AS e T

TFA =m L%

THF DU &,k g

TLC g JE

UPLC XGRS IR E T

[0212] FJRFEHLL T E R ACALEN - ZFEHNEEM ST ER
HIAZEN o 2ERHIER R R 25 SURIG LA TR 2 = BFA o

[0213]
B
1
2-JEET B ZEE G B
O -
NH HCI

fE0°C T > [FI2-JE & T H(100 g > 0.97 mol)j* LB (750 mL)H . i+
ARFIANIIGEFRE A (78 mL > 1.07 moD)[E (& S IE R G YI{E80C T n#k
L6/ JESER IR - EZERERIEREY)  REMEELEY > HFREH
AN — BRI A AT i — PGB : 93% (152 g > HEER) -

'H NMR (400 MHz, DMSO-ds): § 8.66 (bs, 3H), 4.25-4.16 (m, 2H),
3.98-3.85 (m, 1H), 1.84 (t, J = 7.2 Hz, 2H), 1.23 (t, J = 6.8 Hz, 3H),
0.92 (t, J = 7.6 Hz, 3H) °

[0214]
P2
(E)-2-(FEEHERE) T B ZE

93 HEWHRE)

(C234042PA docx
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@ﬁ/\

EOCT » &30 88 ZHGES M 2-FF A T B L Be B BL S8 (FR R P)1 5 152
g > 0.91 mol)JADCM (900 mL)F Z BH AR NI =Lk (152 mL » 1.09
mo)FE0C T > Kt BL $£(98 g » 0.82 mol) I #/A TN 2 IR S VIR0
CTT » BARHEE®4 mL > 0.82 mo)&2077 ## BRI E K EREY)
b B R IEREYAE R T 16/ ESTEHR(FERTLCENE - &
Y % LB e R ER &) B B 22 R 46 8 R K BT & 1 '8 75 fe S A it
(1000 mL)F HFFREHW BT BIEEREZREFERER > GEEELEY
EIEHYE R EEE 2 T PR A& R Mg P dLER: 90% (180
g RIFEIRES) -

'H NMR (400 MHz, DMSO-ds): § 8.40 (s, 1H), 7.79-7.76 (m, 2H),
7.49-7.47 (m, 3H), 4.16-4.10 (m, 2H), 3.98-3.95 (m, 1H), 1.92-1.89 (m,
1H), 1.79-1.74 (m, 1H), 1.19 (t, J = 7.2 Hz, 3H), 0.85 (t, J = 7.2 Hz,
3H) -

[0215])
)3
(E)-2-(CRuE R E)-2-ZECB LB

0
=N O/\

F0CTF » %3048 ¥ EL [m/NaH (60% ; 32.8 g » 0.82 mol)jJADMF
(100 mL)F 2 #BHFR R P &8RN E (E)-2-CRas HAREE) T B LB (R
)2 5 180 g » 0.82 mol) 2 DMF (800 mL)[&E 1% i 2 JE R & VL =0/ T #E

5 94 HEETIEREIE)

(C234042PA docx
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LS/NEFAEOC T » IR T 2B (EY(93 mL > 0.82 mol)iRIE K IER G
Yy BRFRESVE R TR VNS RES ETLCE D& » % 5 1E
REYHE0C T H2-WEE (100 mL)% % H FE1% FI /K (1000 mL)# ¥ f 4 0
i (1000 mL)ZEHT /K & #4741 A B8 7K (200 mL)JE% H &€ 7/K NasS Oz
HZEREAKE > DS HEYERESE E T — D8 A T (] #
SULER  88% (200 g » =EIRE) -

'"H NMR (400 MHz, DMSO-d,): & 8.34 (s, 1H), 7.80 - 7.77 (m,
2H), 7.47-7.44 (m, 3H), 4.16 (q, J = 7.0 Hz, 2H), 2.51-1.79 (m, 4H),
1.31-1.18 (m, 7H), 0.88 - 0.84 (m, 6H) -

[0216]

R4
2-fk-2-ZE T B

H>N
2 o™~

FEOC T > [EI(E)-2-(FRa HE g 2)-2- 2R i LB (PR3 5 200
g > 0.73 mol) Y A B (500 mL) 2B # 75K A JiFHCT (1000 mL
1.5 N) » HiRIER WM T BIZURH 16/ S e se (R R TLC &
A& - oA E LA EtOAc (2x100 mL)JE k7K /& HE 1% #& Fh 3 F [ S i
Mz < #4 (200 g) i 7K [& ik (b (pH~8.5) H F EtOAc (2x200 mL) %% HY A 7K
(2x15 mL)JRHRA IR E TR & 6F < 3 HRE 7 48 iR /KNa, SOL82 5 H B ZE R4 -
FEREE e RHEHYEREEE 2 T PR A EEAE—-TG(LE
R :80% (110 g > K= @ifhg) -

'H NMR (400 MHz, DMSO-ds): 6 4.08 (q, J = 7.1 Hz, 2H), 1.68 -

95 HEWHRE)

(C234042PA docx
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1.00 (m, 13H), 0.85 (t, J =7.2 Hz, 3H), 0.77 (t, J = 7.4 Hz, 3H) -
[0217]

RIS
2-JgEk-2- 2 F-N-FE T

2 O
HoN N

H

F-78C T » &£3057 8 2 BFER [ K% (48.3 mL > 534 mmol) 7> THF
(250 mL)F Z R #F R H 2E A J0n-BuLli (2.6M i ¢ 205 mL > 534
mmol) - H KR EYAE-25C2-30C N4 EEER-78C T
& 2-g -2- 2 F O R LFER(FE)4 0 50 g > 267 mmol) Z THF (250 mL)
NINEREREY) - HFRERSYAE-T8°C T2/ K 58 Bl G
TLCE M) & - & SR &9 4£-78 C T A 7K (500 mL) % J§ H EtOAc
(2x250 mL)ZEHY S fER &) B 7K (2x 15 mL) 5% k7 1 Jeg i A AR T - 4 i
KNaxSOsHZfr H HZE R » R ZMHYE ZIRE eV HEYIE#ER

£ Bt (1000 mL) it A HEES 73 F 30 % FH R KB i (2% 250 mL)Jk ik H 4% fi
KNa,SOsfZ R EZE R A HE 7 - HRSHYERERES 2 T 55

M-F &R — P A(LER : 66 g (HYWE - ek -
'H NMR (400 MHz, DMSO-ds): 8 7.64 (d, J = 8.4 Hz, 2H), 7.30 (t,

%T

J =7.4 Hz, 2H), 7.05 (t, J = 7.4 Hz, 1H), 6.55 (d, J = 8.5 Hz, 1H), 1.76-
1.07 (m, 10H), 0.86-0.77 (m, 6H) -
[0218]
Y6
2-ZF-N1-FECTHE-1,2- 2"

96 HEWHRTE)

(C234042PA docx
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Y

N
H

EOCT » [H2-fF B -2- LB -N-ZFECHE M (FREYIS : 66 g 0.28
mol) R THF (600 mL) ™ 2 18 #4757 745 1l HH 8 o2 — B 2 it Big (2M 2 THF
41> 253 mL > 0.51 mol) » Hff S IEREWIAETOC TANER 167N £ JE 56 bk
(FEHRTLCEAD R » # SIERSYAE0C T A H A2 (300 mL)JA8 kI 12 1 f2
FEREYAETOC MINE/N H 22 R4 N R &) B P s 2 R erYE
@ FYEtOAc (1000 mL) KA #% /& A 7K (2x150 mL)J7E % » &8 fE7/KNas SO,
work H B2 R AEsE thlsolera B HE @M CFHER] - 40% EtOAc/ClE  #WEE -
230-400 D LA MHPE » REFEECSYER * 82% (50 g > PREUR
) ©

'H NMR (400 MHz, DMSO-ds): § 7.04 (t, J = 7.2 Hz, 2H), 6.61 (d,
J = 8.4 Hz, 2H), 6.49 (t, J = 7.2 Hz, 1H), 5.15 (t, J = 4.8 Hz, 1H), 2.79
(d, J = 5.6 Hz, 2H), 1.39 - 1.17 (m, 10H), 0.88-0.79 (m, 6H) -

[0219]

HE7
1,2-88(2,4-ZR-5-HEFK %) Eﬁ

FEOCT > [313-HEAEANE (100 g > 0.7 moD) Y HEZ (1000 mL) 2
RAERTZREANINAT3 mL > 1.4 mol) - HiRIEREGYEE L MEF
2N EZERFNIER Y > RATER ZHYIE FHEOAC (2000 mL)FitE
HA7K(2x500 mL) A 1 g €8 7K Na S O4 52 it H B Z2 R 4 i BT 5 )

5 97 HEEHIREIE)

(C234042PA docx
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1877263

BB K ZEE(600 mL)H » fEZ R TR RERIDR (20 mL) B R IERS
YL R AN AT R ERIE L - FADCMIRE H 52202k - 1§54
BEEEYER:37% (78 g HEER)

'H NMR (400 MHz, DMSO-ds): § 7.69 (s, 2H), 7.17 (s, 2H), 3.84
(s, 6H) -

[0220]
F Y8
2,4-ZR-5-AEEFEHEESR

O ~
O
Br Br

FEOCT » [m1,2-BE(2,4-"R-5-FHERE) Wik (FEY7 5 20.0 g -
33.67 mmol) K& B4 EE59(17.02 g > 168.35 mmol) {7, f5(200 mL) e 2 &
ROF R IIR EEZ.(13.6 mL > 168.35 mmol)/Rf SR S ¥4 =0k T 1#
PR24/ NI S HESE R (FE T TLCREAN 12 - R S IE R &P E AWK BB H A
EEERAKEKERHEAEZELE  SIAEELEYER 1%
(22.5 g » HEEHES) -

'H NMR (400 MHz, DMSO-ds): 5 8.05 (s, 1H), 7.66 (s, 1H), 4.01
(s, 3H) -

[0221])
9
2,4-Z0R-5-HEE-N-G-(CRRE) &) BE-3-5) R

98 HEWHRTE)

(C234042PA docx
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0.8
/0:: :S“NZH<:/\
Br Br
NH

FEOC T » [2-ZF-NI-FKECHE-1,2- R (F Y6 5 4.9 g 22.34
mmol)JATHF (10 mL)H 2 B # IR HIRI02,4-8-5-H AR R £ (T
978 5 10.5 g » 28.91 mmol) & = ZR#(9.3 mL » 67.02 mmol) - F ¥ 7 JiE
REVHEER N R 16/ G IESEMRGEHRTLCE AN - K IEREEYIH
EtOAc (50 mL)FHRERIA & /K (2x15 mL)FE % H 48K NaxSO4 528k &
2R dA A R oy HAEhTsoleraE L JE AT CBHER| - 10% EtOAC/PE ; H/RE :
230-400 B)&ALFrFHYE - SEEELEYER 1 59% (7.2 g » HEE
AZ)

'H NMR (400 MHz, DMSO-ds): & 8.01 (s, 1H), 7.60 (s, 1H), 7.50
(s, 1H), 7.03 (t, J = 8.1 Hz, 2H), 6.54 - 6.46 (m, 3H), 4.80 (t, J = 5.1 Hz,
1H), 3.86 (s, 3H), 3.07-2.96 (m, 2H), 1.66-1.41 (m, 4H), 1.15-0.95 (m,
4H), 0.78-0.69 (m, 6H) -

[0222]
FEH#10
7-1R-3-T E-3- 25 -8-FH & H-5-F5-2,3,4,5-TUSK-1,2,5-FFF B — & ¥

1- =&t )
- O\\S/I\
: ) NW

[7]2,4- 08 -5-H R AL -N-(3-(CR B B B &) BE-3- 2 R i e (B

99 HEHHRTE)

(C234042PA docx

109142909 FH YR A0202 1103102579-0
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9:7.2 g 13.1 mmol)j*DMF (50 mL)th Z {8 #£75 iR bz B $ (3.62
g > 26.2 mmol) & ifdiy(834 mg > 13.1 mmol) > HKRIEEESYFEISOTC T
NEL24/ N [ FESE R (FE M TLCEE AN 12 » R ERGP&miyE LiElE H
A EtOAc (25 mL) %k B 25 )2 46 I8 /R &1 7 B #5 rh Isolera 5 4 J& # O B
Bl : 20% EtOAc/PE ; #/E : 230-400 ED4LFEHYE - SRIEELE
VIER : 83% (5.1 g HEER) -

'H NMR (400 MHz, DMSO-ds): § 7.43-7.30 (m, 4H), 7.15-7.13 (m,
2H), 7.03-7.01 (m, 2H), 4.00-3.60 (m, 5H), 1.62-1.34 (m, 4H), 1.08-0.95
(m, 4H), 0.74-0.71 (m, 6H) - LCMS: (}/AA) 467.0 (M*), Rt. 3.06 min,
95.31% (max) °

[0223]
FEH11
7-1R-3-T #-3-Z5-8-HEE-2-4-FERERFE)-5-FH-2,3,4,5- 0 &-
1,2,5-FFHE_EIF1,1-— &Y

fEOCT » [@7-38-3-THE-3-2Z K -8-HEE-5-7KE-2,3,4,5-T0 & -
1,2,5- 78 —F I 1,1- S/ (R0 ;5 20.0 g » 42.7 mmol)jAN-H
-2-MEIZ BERE (100 mL) o 2 #8 #5K A f1Cs.CO5 (27.8 g » 85.5 mmol)
R H S ERHAIE (7.98 mL » 39.5 mmol) - A IERSYIE =R T8

26 100 H(EEHRIEE)

(C234042PA docx
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PEUNEG R SRR (FE I TLCEE AN 12 - ¥ IR &) FIEtOAC (200 mL)#
B R A B /K (2x50 mL) iR A &R 0 &8 i /K Nax SO 45z i H B 22 R 48
fEMlsoleraEEfEMTOAEER - 10% EtOAC/PE : WY#E 1 230-400 H)4E{LFT
BHEHYE > BIEE(LESYER  64% (16 g HEREHE) -

LCMS: (J7;£A) 587.2 (M*), Rt. 3.51 min, 92.94% (max) «

[0224]
12
3-T E:-3-ZE5-8-RE-2-(4-F R AL FE)-7-(FH A)-5-F5-2,3,4,5- I
R-1,2,5-FFHE_FRITL1-Z&tY )

®)

[F]7-78-3-T 5-3- L B:-8-HH & B-2-(4-H | AR HA)-5-775-2,3,4,5-
PUE-1,2,5-FRHE gL - S/ 5 16.0 g » 27.2 mmol)
DMF (120 mL)H 2 #8375 7% FR I HEE (9.5 g » 136.1 mmol) - H
R A PIAE60°C T hnER 16/ 57 58 il B HLCMS B D 1% » & S
BEVIFEtOAC (200 mL)F%E H A A& /K (2x50 mL) %A A H &R 7
&M /K NaxSOqkz 1 - FETR H 22 8 4s H #5 i IsoleraB L @ T OB EER] © 10%
EtOAc/PE ; WEE 1 230-400 B)4i{LFrfe P E » REEE(LEYER !
65% (9.2 g - HEERR) -

IH NMR (400 MHz, DMSO-ds): & 10.37 (bs, 1H), 7.31-7.22 (m,

55 101 H(EEHIEHE)

(C234042PA docx
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5H), 7.01-6.65 (m, 6H), 4.32-4.13 (m, 2H), 4.10-3.90 (m, 2H), 3.74 (s,

3H), 2.15 (s, 3H), 1.62-1.34 (m, 4H), 1.08-0.98 (m, 4H), 0.74-0.65 (m,

6H) - LCMS: (J5;£E) 541.2 (M*+H), Rt. 2.86 min, 93.67% (max) ©
[0225]

13

2-((3-T &-3-ZE:-2-4-FEEAFEHE)-7T- (A E)-1,1- “F R TFE-5-F

%-2,3,4,5-P_tlﬁi-1,2,5-%#%:%"%2-8-%/)%%)Z@%ETE‘&

0

F]3- T B-3- LA -8-FR A -2-(4- H | B TR H AL )-7-(H i B )-5- TR A -
2,3,4,5-TU&-1,2,5- K HE _F¥1,1- S Ew12 1 g 1.85
mmol)ADMF (5 mL)H 7 751K A /KK,.COs (0.51 g » 3.70 mmol) %
B %= TE(0.25 mL > 2.77 mmol) » FLIHZMESE & 445 100°C T A
16/ S MESE B GFE R TLCER AN 12 - K R EE &Y FIEtOAc (20 mL)#iFE
KA BESE M ZK(S mL) RZEZK(15 mL)ZEk - 8K NaxSO.52 0 H HZE R
YaFEHIsoleraB M EMT OB BET| - 15% EtOAC/PE ; W8 © 230-400 BH)4ti (L
ISP E » SEIEELLEYER  66% (0.8 g HEMEER) -

'H NMR (400 MHz, DMSO-ds): & 7.29-7.27 (m, 4H), 7.11-6.96 (m,
4H), 6.88 (d, J = 7.8 Hz, 2H), 6.81 (s, 1H), 3.31 (s, 2H), 4.81 (s, 2H),

4.32 (s, 2H), 3.75 (s, 3H), 2.15 (s, 3H), 1.40 (s, 13H), 1.11-0.81 (m,

55 102 H(EHIEHE)

(C234042PA docx
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4H), 0.78-0.55 (m, 6H) - LCMS: (J57£A) 655.3 (M*+H), Rt. 3.51 min,
90.95% (max)

[0226]
HEY14
(8)-2-((3-T&-3-ZE-2-4-HEEXHE)-7-(RHE)-1,1- “ KT E-5-
FH-2,3,4,5-TUF-1,2,5-FHE_FIT-8-B)EE) ZBB =T B & (R)-2-
((3-T&-3-ZE-2-4-BEEXRE)-7-(FHiE)-1,1- Z &R TE-5-FE-
2,3,4,5-IU%-1,2,5-FHE_GIT-8- ) FE) ZRE =T

7/ /
0 0

ﬂoj\/o:é[}?/\/\ XOLOI:OL/SO}\/\/\
i, o
O O
FEE EMSFC (A 7y BEINEE2-((3-T &-3- L &-2-(4-HEE
ARHE)-T-(HBR -1, 1- R A-5-78 A-2,3,4,5-TUE-1,2,5- K e
FE-8- B EE) LM FE =T B5(0.52 g » 0.79 mmol) [ f& # B S AE RS A
50C TEZREYESE — By HIEN B0 RS 05 58k HIER
P SRS RS 2 A FeE L RS B BHH R R R AN
BRG] © EXR  38% (200 mg - 0 EEf)HEMSFC: (J774))
Rt. 3.13 min, 99.90% (Max) ©
HUL RS2 - ER  42% (220 mg - HEEFE) - LCMS: (J774E)
654.8 (M*+H), Rt. 3.55 min, 99.21% (Max)HPLC: (J7;£B) Rt. 7.12 min,

99.02% (Max)¥fEM:SFC: (75774)) Rt. 3.84 min, 98.09% (Max) °

25 103 HEEHRIAS)

(C234042PA docx
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[0227]
"HI
2-((3-T£-3-Z&-7-(FHi E)-1,1- " S T & -5-F E-2,3,4,5- 0 G K FF-
1,2,5-BE " S I-8-5) f &) L&

O 0 ,9
HO-)J\/O: : \:SW
S

EOCT » [H2-((3- T #-3- 2 8-2-(4- H EHEFHE)-T-(HH F)-1,1-
CRBETA-S-RA-2,3,4,5-T0E-1,2,5- K HE CEIE-8- B EE) LBE =
TES(FEPI13 5 0.8 g > 1.22 mmol) /ADCM (10 mL) 7 #H£ 75 1K F A0
TFA (4 mL)R=ZFEWEE(4 mL) » B RERESYTER TEE4NFR
JESERGERTLCE AN % - R IE RSB A K AHI7KF HFADCM (2x10
mL)ZEHUK K& fF < A8 E VK2 #Y 7K (20 mL) K BE7K (20 mL)7e ok - 4
i 7K Na»S Q457 168 H H 22 B4R 55 T B4 BIHPLC (J77ED) 4 LFnE Y E
BEEELLEYER  20% (0.12 ¢ - IREEEE) -

'H NMR (400 MHz, DMSO-ds): 813.18 (s, 1H), 7.27 (t, J = 8.0 Hz,
3H), 7.18-7.04 (m, 3H), 6.95-6.93 (m, 1H), 6.60 (s, 1H), 4.77 (s, 2H),
3.82 (s, 2H), 2.12 (s, 3H), 1.62-1.52 (m, 2H), 1.49-1.43 (m, 2H), 1.40-
1.35 (m, 1H), 1.24-0.97 (m, 3H), 0.76-0.72 (m, 6H) - LCMS: (}£A)
479.1 (M*+H), Rt. 2.65 min, 99.44% (max)HPLC: (J5;£B) Rt. 5.58 min,

97.46% (Max) °

[0228]
HHI2K3

55 104 HEHIEHE)

(C234042PA docx
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(8)-2-((3-T #-3-Z&-7-(FW &)-1,1- " ST 5-5-F5-2,3,4,5- 0% -
1,2,5-FFHE " K IE-8-F) FH) LB K (R)-2-((3-T £-3-Z&-7- (R &E)-
l-iﬁﬁﬁ?g 5-%%-2,3,4,5-I0%-1,2, 5 %#ﬂg“%ﬂ: 8-F)EH) L

O\"l O ff

grsG=alars i sa
. .

[F2-((3- T B-3- L& -2-(4-H A AR HE)-7-(H i 2)-1,1- Z ST
H-5-9RE-2,3,4,5- 0 4 59-1,2,5- B R IE-8- DA E) LB =T Bs 2 ¥t
MRE SRS L(FEY)14 5 0.20 g > 0.33 mmol) FY HZ(6 mL)H 2 7 AN
= R#(0.16 g > 0.67 mmol) » A RIERGY) LA E£0CHERASIMTFA
(0.77 g > 6.72 mmol) » H i KR SV T 16/ R IE S8 ik (8
ARTLCEL D% - # R IER G YA EOAc (15 mL)#a g » HiA R HK
(2x10 mL) f&Z 887K (10 mL) ek 1 50 71 &84 7K Nax S Ou iz gk H B 25 R 48 #5
Mlsolera’E /@ T CARERI  30% EtOAc/PE ; B : 230-400 E) (LT
HYI'E > [EIRE(LEY) 2 SRR

[0229] BIGMEMER > LL0.22 g P14 2 BRLEREAS 2 Ailtia
VIR EGREL G 2 SIS 2 M BT L R AR AS 2 BB HRE R R AT

PR RERG] - EXR  43% (70 mg > HEERS)'H NMR (400 MHz,
DMSO-de): § 13.14 (bs, 1H), 7.29-7.25 (m, 3H), 7.11-7.06 (m, 3H), 6.94
(t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 4.78 (s, 2H), 3.85 (bs, 2H), 2.12 (s,
3H), 1.72-1.58 (m, 1H), 1.57-1.45 (m, 1H), 1.43-1.35 (m, 2H), 1.29-1.14
(m, 1H), 1.13-0.88 (m, 3H), 0.74 (t, J = 7.2 Hz, 6H) - LCMS: (J5%E)

478.8 (M*+H), Rt. 2.92 min, 98.18% (max)HPLC: (J57£B) Rt. 5.54 min,

26 105 H(EEHRIASE)

(C234042PA docx
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97.87% (Max)$EMSFC: (/57£G) Rt. 2.0 min, 99.30% (Max) °
VIRL R RERED © BB 1 37% (60 mg > [ E[EE)'H NMR (400 MHz,

DMSO-ds): & 13.10 (bs, 1H), 7.29-7.25 (m, 3H), 7.11-7.06 (m, 3H),

6.96-6.94 (m, 1H), 6.60 (s, 1H), 4.78 (s, 2H), 3.80 (bs, 2H), 2.12 (s,

3H), 1.72-1.58 (m, 1H), 1.57-1.45 (m, 1H), 1.43-1.35 (m, 2H), 1.29-1.13

(m, 1H), 1.13-0.88 (m, 3H), 0.74 (t, J = 7.2 Hz, 6H) - LCMS: () %E)

478.9 (M*+H), Rt. 2.92 min, 98.99% (max), HPLC: (J5;£B) Rt. 5.53

min, 97.81% (Max)¥fEMSFC: (J74G) Rt. 1.89 min, 100% (Max) °
[0230]

£t

IBAT (h/m) 537 77 %

i 10,000 {8 41 A (A 28 270N B8 IBAT 23 I 7% 35 4l AR ) 22 A8 i 96 FLER
(Corning CLS3809)+ 2200 uL MEM-afZ &£ (Gibco 12571-063)7F » &%

Bz % B9 755 10% FBS (Gibco 10438026) H & 4 'Z 14 @ £ (Gibco
A1113803) (10 pg/mL) » HKeZFHMAEAE3ITC T5% COHEEF 48/ -
e BT T EEEE HH300 pLEEMEM-af B A (R & FBS)%
R W 2 - B R AT B BEMEM- ol 8 A 1% - R 8 32 Ak S 40 DARE O
B RARE R PR R R A -

[0231] FAEDMSO (Sigma D2650) 7 BLF 2 B &K 011 Hl B #5720 (5%
SRIEURE 10 uM - 3fEHEEME - 10{E B AN &H0.25 uM 3H-
IERZ(ARC ART-1368) k5 uMz - lEHE (Sigma T4009) 2 5 &R &) (4EFF
0.2%fx #4DMSORIE)F - BE1&#F50 pL& A SMHE B 2 BB RG YR
AL F (—=/Wm) - BRBIECOIBERFAEITC NEF200# - 5

25 106 H(EEHHRIAE)

(C234042PA docx
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% HEEBBERFEKKCREEY 230 KE LR E > AE%ZEILF S
2R HIEERESY) - AAEHEPES (Gibco 15630080)4% 2 (10 mM)
HBSS (Gibco 14175079) (pH 7.4)d Y250 uL2 Al R & FEZL 21 mMAg-
BE B R AR FLIRA 2R o FRIRIR 5 1R 3 28 kT DAREE DR RARE IS B
PHEN4E &R -

[0232] #$100 puL MicroScint-20 (PerkinElmer 6013621))55 1012 fL
T AAEZOR T PRFFIER - BE{& £ 2K 5 PerkinElmer 2 TopCount NXT™/f &
R DA M e 3 e st B AR IR SHUHIGA U7 25 (B iE Ry B L1209 558 HU A ) ) 5 Y

R

[0233]
LBAT (h/m) 7797 77 3%

i 20,000 { 41 B (A 8 2/ B LBAT 4 Ji 7 35 4 ) 2 f 72 96 7L &R
(Corning CLS3809)+ 2100 uL MEM-af3 &£ (Gibco 12571-063)7F » g%

R B 10% FBS (Gibco 10438026) H &7 i ##Z (Gibco 10131-
027) (1 mg/mL) - HiF ez ZHMAEAE3TC T5% CO.FHEEF24/NF - B E
& > BFLFHHT g s A A 300 pLEEMEM- ol & £ (R & FB S) 5 R4
BERI R - BRENTEEMEM-a 8 A% - KR DEH LR K
REMS RIS E A -

[0234] 7~ AFHLBAT - 5 i i 0 54 401 1 % 7% F2 )% ({£ DMSO
(Sigma D2650)H 7 3% EEMERK - 10{EB)RMPEH0.3 uM 3H-FJE
B%Z(ARC ART-1368) k7.5 uM& - fERE (Sigma T4009) 2 MEM-a ({iiFBS)
(4EFF0.2% 4 DMSORE) H AR BB HIR G  HIN/NELBAT » F

et R S AT 1) 7 F R VR (A DMISO o 2 3B B B R RO > TOMERL) R I & A

5 107 HEEHIESHE)

(C234042PA docx
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0.3 uM 3H-/FHERL F2 25 M2 4-IEEE < MEM-a (flEFBS)(4E#70.2% i 4%
DMSOR ) F AR BB FREY) -

[0235] FE&KSO pL&H HEHAGE 2 EH 5 RSN IMEFLF(—
AW > AEBRACOEERFAITC T2, - HER @ #HHE
B ORFHEKACR &Y F2-3 0 fEkiE L E - BEEE AT E2RkHBE
SR o F VS R A HEPES (Gibco 15630080) 4% & 2 (10 mM) HBSS
(Gibco 14175079) (pH 7.4)F 89250 pL A AR R K ESE > 1 mMA-FERS 5
WRFLRI R B RORMRIE - R -8 Ak TV iE 91 DU P B AR JEE 1t 7% B PHL B 45
R

[0236] %100 uL MicroScint-20 (PerkinElmer 6013621);KMZE 7L
A =R N ORFFIRR  BE1&{E 2K B PerkinElmer ” TopCount NXT™{ &
R P B 3 e et By R SHHIG 7 H GE Ry B L1207 s AR [ - 1E
R [EDEAUE -

[0237])

B 152 7% 77 B Caco-2 411 )

B Caco-2 4l i (Evotec) LL 70,000 {[& 4 B / L. 2 % & £ fE 72 Millicell®
4L ARMAEIEEE T - HERFNBEEFRGBTC » 5% CO2 > 95% RH)H
RHE21K - RBERRE R —IgEE -

[0238] F& HHozHR(DMSO) 8L &5 A5 (b & PP 5 )% B (atenolol)
(B2 BEFRIEEEY)) ~ & Z 8 # (propranolol) (152 ERIEEY)) kit =
(digoxin) (P-gpH#if p& £ 2 2'8) L fE A R0 mM) - F5H A0 pLa
DMSO/i#E10 nL.2 10 mMEFE F 8 R AR B T R EE AR (1 mM) - F5f
34950 pL .2 FaSSIF&G ENRMTES0 nL. 21 mM o ] {5 (g 72 TR L R T 0F G4

25 108 H(EEHRIAE)

(C234042PA docx
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{F7E R (10 uM) » [aFaSSIF&IRAM L&Y - B ST 5 R 82/
I > HAE37°C T LA4000 RPMEE( 305788 - K54 mL BB IRE#RH R T
oo EUEEER T 2 AADMSORBE K1% -

[0239] S ER > HEEEAERHBSS - pH 7.4)7%#Caco-2 541
Mg Wi X » HAEBERTHEE3053#37C » 5% CO> > 95% RH) - A
Millicell®-ERS %4t B4l At fg ~ &H - # 5 I & & FH (TEER){E & 4350
ohm.cm?” BE4HAf g B8 FH A 7oA

[0240] & UL R (A2B) K 73 b J5 (R (B2A) #E 1T 73 A« %5 AL fL
(—Z 7 (n=2))d ] A8 2= (TEER ZEA-B 5 M ZEB-A)RII (L& P4H L
7 W 53 1T 48 B IR (AL HB S S i 8L 5 2 FaS SIF 48 7% 2K B B i B F Bgy - 1%
ZH %418 5 E B (BSAAYF & 85 L HBSS & AT/ (pH 7.49)5 A £ 4%
ZHEE(A-B-B = ; B-A-THE =) o JHE = A M= 2 f8 1 7 7l 0.4
mLE10.8 mL < JRIIGEAR 218 - HIBEEREEBERFAEITCTES
12057 8% - 1207788 2 1% » USRS B R 2 F AR 5L - A R S T AT
EEUCAC(1:1 > 30 pLBFFEfR f+30 nLZE B & ER) - RECHSMEE BN
AYEERUCHC(1:1 » 30 pLEAZERE m+30 nLZEJEER) - FEHRIIEA N
Y 2 LR KB B AR (60 pLEAZERE M+ 200 L&A NV H 250 T IR 2
Z W > 500 ng/mL) - B 51T 0E g H LA4000 rpm 00105788 - H100
uLOKFRRE TR 2 FOB R (100 uL) B £ 3 #9678 - WA » (1
S TR AR A W) oy i 7 A RS TR JE T Ik & RS 43 AT (LC-MS/MS ) 7E AR o3 Ak
YRS R 2R -

[0241] A LEMFEEH - TZEEHE RS2 THEREZE
F(Papp » X107 cn/FOYHET BT -

26 109 HEEHRIAE)

(C234042PA docx
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Hrpdq/dt =#E R R (32 E = P LY 2 EEER) » Co=ftig=F

ZAERIE - A =H B 2 REE -
[0242]
E P HepaRG .2 777 77 &

}% B4 Biopredic International 32 fft > 75 % » L # & A 200 mM
Glutamax (Gibco 35050061) 2 HepaRG fi# i /43 /4% P 5% & £ (Biopredic
International ADD670C)f# H /5 HIRTE .~ /N4 {EHepaRG4H A (Biopredic
International HPR116080) - %45 F1.70,000{ 4 i3 13 f& 7 96 FL#% (Corning
CLS3809)F 22100 pL#E %5200 mM Glutamax . HepaR G & 5 /4% 18 /1% F
BEET - HAE37CT5% COFEEH24/NMT - BER » KFEEEEAR
ia ByHepaR G4 §%/ {3 52 %% B (Biopredic International ADD620C) H 52 5&
6K » A8/ NG I HT A AV HepaRGHEFF/UH BB A - ISR HTRE -
Bl WL mEE A 0 HAH250 pLE R BT K EA R & &
(William's E Basal Media) (Gibco 12551032) % 4HREAI R - 5 AT 2
FRGHTIRNER DR B A% - KA B 2 A v i 4 DAREE O B R AR T 30 8 B 728 B
B

[0243] 5 RE Y5 FE i B 5 ) % #6578 7 ((EDMSO (Sigma
D2650) F 35 B E M B R) A It &7 0.3 uM 3H-4-}EEE (ARC ART-
1368) % 7.5 uMA4-JEM% (Sigma T4009) 2 B B3 H7 (KBRS 8 A GERE) (4
570.2% 44 DMS OB ) 2k B - FE1R K50 nL & AR AIGIR 2 55
BEVIRMEZFLF(—RW D) - BREES% COBERPAMITC T

i o BE% - MR R KAREY) F2-3 0 #KE IR E - H

26 110 HEEHRIES)

(C234042PA docx

109142909 FH YR A0202 1103102579-0
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e EfLh e 2R NIBEEREY) - HABEIHEPES (Gibco 15630080)%
&> (10 mM) HBSS (Gibco 14175079) (pH 7.4)tH {7250 pL 2 Al Hy o 4 f
s 1 mMARERE JERFLAE R « BRI - A58 3 4K M DU Or iy
KRR FE 3t 3% B [H B 4% B0

[0244] #$100 pL MicroScint-20 (PerkinElmer 6013621))55 1012 fL
A =R N ORFFIRR  BE1&{E 2K B PerkinElmer ” TopCount NXT™{ &
fa PO B 38 e 51 B es P AR R SHORIE U7 R (RE /B FL120F SE LA fE] » 1R
R T AR

[0245])
G &R R B

FT A AELEAE =R T DUk RIE =04t - B &EY 210
mM DMSOE#E K » Foy HEER-20C T - H{E&% 210 mM DMSOf#
R B AEDMSO 1 2 3 B E M B R - R 48 L 108 HI B & Vi R
& o #£0.5 pLEEDMS O 2 Mk i IR N 2 & A 3SH--RE L K 2 gl 2 250
nL-A SFBSHYARE EA T LB EEEESY)

[0246]
ER) ] T

(£ 8 £ 9Hlic &« I ME/IN B (CSTBL/6 B CD 1) B 7 T 15 K B, (Wistar
rat) o« ¥ EEAELEY) - (EHWAE - FH3EFY) - —H& TR AR
&1 mg/kg (EEI100% DMSO) 2 B RFFARANEIE - 55— H&E hE fE $t
B0 mg/kg L ERETIHIE « B THIE 2 HERIRR - FFIRAIEE
#%0.083~025-05~1-2-4-~6 > 8K24/NBF 8 DL &R I #EE1720.25 ~

0.5~1~2+4-6  8R24/NIFRUTERIIRER i o MIRER AL E R FERFAR -

5 111 HEEHEHE)

(C234042PA docx
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{EFH0.2% EDTAE Ry se Al - #& B 3 i il st i = 2 st &
HY SRR AV 7y M 757k > (EFILC-MS/MS &4t o it it -

[0247]
LS
EHbe s EMEERE RN THR8F -
=8
B hLBAT | hIBAT ICs, 32ER(Caco-2)
ICs0 (nM) (nM) P, A2B P.pp B2A
(x10° ecm/Fh) | (x10°° em/FH)
1 8.8 1.1 2.9
3979 5.7 2.52 4.0
3 4998 182
[0248]

PDEZ : 1L & H £ HEIFCSTBL6 /) .2 BB & EHT7F I -

{8 £ 9H e 2 CSTBL/6N Tac/NERACHT FTHEBL 34 B I ¥ HERE = EHY
T & o AL E KB EIGEHRRE - HEYERNRERE s @ E A )
EEEEE > K (DE HEO% By mg/kg LS —R - ARG EEYE
HENPITR - AEWFTRZBSK > REBYVIEBEENRHET - £F7K BS
SEWREM - BMREARERRTESBYMIULR - HEYVE LT
LLE S B UCERAT Bl K R b 2B A i — 20 ot - BN RENRERE
VIR R - AR TR ZIMIBF R oA ME R E N © A£58 7R Z mEH &
EMMIE 2 FHEBE - LR T RZEER LT EMEMEIEIEM - f£557R
Z BT fg e i P E(ECYPTAL R SHP Z FFs R B » 1557 R Z BT g i = o
AT A Bt O = R SRR AR -

[0249]
RIEBEIRZEY - Hat1E oV EIEIECSTBL/ON /) B < SRIE IR &= B AT I

{EFH8E9# iy 2 C5TBL/6N Tac/)\ B2 FEHERE 6 QI B ¥ HERZ = B HY
112 HEHHHE)

(C234042PA docx
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T & o AL E KB EIGEHRRE - HEYERNRERE s @ E A )
EEEEE > K (DE HEO% By mg/kg LS —R - ARG EEYE
HENYITR - AEVIFRZHBO6KR - RBVIEE ZHET - £F7TR > HER
A BE W R E M KKK > BEERGHRIER AT E SPHYMAIUNE - HEYE
fZ4ESE LLE S BPIWCES AN E—T ot - SEENRER K - £58
TR ZMFR S 2 AME o 2 RER: - AERT R ZEER LT EHE R
Bkt - BT RZELE T EMER ZRHFE - E£FTRZELTE(L
ASBT - OSTa ~ OSTAb XX MRP2 ~ & i, 7237 -

26 113 HEEHRIASE)

(C234042PA docx
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GEIES!
<110> TG ALK 7 (ALBIREO AB)

<120> AL R BT L A
<130> NPOS503TW

<150> IN 201911049980
<151> 2019-12-04

<l60> 4

<170> PatentIn version 3.5

<210> 1

211> 1251

<212> PRT

Q13> HA

<400> 1

Met Ser Thr Glu Arg Asp Ser Glu Thr Thr Phe Asp Glu Asp Ser Gln

1 5 10 15

Pro Asn Asp Glu Val Val Pro Tyr Ser Asp Asp Glu Thr Glu Asp Glu
20 25 30

Leu Asp Asp Gln Gly Ser Ala Val Glu Pro Glu Gln Asn Arg Val Asn
35 40 45

Arg Glu Ala Glu Glu Asn Arg Glu Pro Phe Arg Lys Glu Cys Thr Trp
50 55 60

Gln Val Lys Ala Asn Asp Arg Lys Tyr His Glu Gln Pro His Phe Met
65 70 75 80

Asn Thr Lys Phe Leu Cys Ile Lys Glu Ser Lys Tyr Ala Asn Asn Ala
85 90 05

Ile Lys Thr Tyr Lys Tyr Asn Ala Phe Thr Phe Ile Pro Met Asn Leu
100 105 110

109142909 FHGR A0202 B1H, H20H(FFIFE) 1103102579-0
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Phe Glu Gln
115

Ile Leu Gln
130

Leu Val Pro
145

Val Asp Asp

Thr Cys Glu

Glu Ile Gln

195

Pro Ala
210

Asp

Tyr Val
225

Glu

Leu

Met Ser

Ala Thr

Phe

Phe
275

Asp Lys

Asp Ala
290

Asp

Phe Cys His

109142909

Phe Lys

Ala Val

Leu Leu

Val Ala

165

Val Ile
180

Val Gly

Ile Leu

Thr Ala

Glu Ile

245

Asp Gly

260

Thr Gly

Lys Ile

Gly Leu

Arg Ala Ala
120

Pro Gln Ile
135

Val Val Leu
150

Arg His Lys

Lys Asp Gly

Asp Val Ile
200

Leu Leu Ser
215

Glu Leu Asp
230

Thr Asp Gln

Phe Ile Glu

Asn

Ser

Gly

Met

Arg

185

Arg

Ser

Gly

Tyr

Cys
265

Leu Tyr

Thr Leu

Val Thr
155

Asp Lys
170

Phe Lys

Leu Lys

Ser Glu

Glu Thr
235

Leu Gln
250

Glu Glu

Thr Leu Phe Trp Arg Asn

280

Leu Leu Arg Gly Cys Val

295

Val Ile Phe Ala Gly Ala

FHGTE A0202

Phe

Ala

140

Ala

Glu

Val

Lys

Pro

220

Asn

Arg

Pro

Thr

Ile

300

Asp

Leu Ala
125

Trp Tyr

Ile Lys

Ile Asn

Ala Lys
190

Asn Asp
205

Asn Ser

Leu Lys

Glu Asp

Asn Asn
270

Ser Phe
285

Arg Asn

Thr Lys

Leu

Thr

Asp

Asn

175

Trp

Phe

Leu

Phe

Thr

255

Arg

Pro

Thr

Ile

Leu

Thr

Leu

160

Arg

Lys

Val

Cys

Lys

240

Leu

Leu

Leu

Asp

Met

H2H, H20H(FIIFR)

1103102579-0
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305 310 315 320

Lys Asn Ser Gly Lys Thr Arg Phe Lys Arg Thr Lys Ile Asp Tyr Leu
325 330 335

Met Asn Tyr Met Val Tyr Thr Ile Phe Val Val Leu Ile Leu Leu Ser
340 345 350

Ala Gly Leu Ala Ile Gly His Ala Tyr Trp Glu Ala Gln Val Gly Asn
355 360 365

Ser Ser Trp Tyr Leu Tyr Asp Gly Glu Asp Asp Thr Pro Ser Tyr Arg
370 375 330

Gly Phe Leu Ile Phe Trp Gly Tyr Ile Ile Val Leu Asn Thr Met Val
385 390 395 400

Pro Ile Ser Leu Tyr Val Ser Val Glu Val Ile Arg Leu Gly Gln Ser
405 410 415

His Phe Ile Asn Trp Asp Leu Gln Met Tyr Tyr Ala Glu Lys Asp Thr
420 425 430

Pro Ala Lys Ala Arg Thr Thr Thr Leu Asn Glu Gln Leu Gly Gln Ile
435 44() 445

His Tyr Ile Phe Ser Asp Lys Thr Gly Thr Leu Thr Gln Asn Ile Met
450 455 460

Thr Phe Lys Lys Cys Cys Ile Asn Gly Gln Ile Tyr Gly Asp His Arg
465 470 475 480

Asp Ala Ser Gln His Asn His Asn Lys Ile Glu Gln Val Asp Phe Ser
485 490 495

Trp Asn Thr Tyr Ala Asp Gly Lys Leu Ala Phe Tyr Asp His Tyr Leu
500 505 510

109142909 FHGR A0202 ®3H, H20H(FFIE) 1103102579-0
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Ile Glu Gln Ile Gln Ser Gly Lys Glu Pro Glu Val Arg Gln Phe Phe
515 520 525

Phe Leu Leu Ala Val Cys His Thr Val Met Val Asp Arg Thr Asp Gly
530 535 540

Gln Leu Asn Tyr Gln Ala Ala Ser Pro Asp Glu Gly Ala Leu Val Asn
545 550 555 560

Ala Ala Arg Asn Phe Gly Phe Ala Phe Leu Ala Arg Thr Gln Asn Thr
565 570 575

Ile Thr Ile Ser Glu Leu Gly Thr Glu Arg Thr Tyr Asn Val Leu Ala
580 585 590

Ile Leu Asp Phe Asn Ser Asp Arg Lys Arg Met Ser Ile Ile Val Arg
595 600 605

Thr Pro Glu Gly Asn Ile Lys Leu Tyr Cys Lys Gly Ala Asp Thr Val
610 615 620

Ile Tyr Glu Arg Leu His Arg Met Asn Pro Thr Lys Gln Glu Thr Gln
625 630 635 640

Asp Ala Leu Asp Ile Phe Ala Asn Glu Thr Leu Arg Thr Leu Cys Leu
645 650 655

Cys Tyr Lys Glu Ile Glu Glu Lys Glu Phe Thr Glu Trp Asn Lys Lys
660 665 670

Phe Met Ala Ala Ser Val Ala Ser Thr Asn Arg Asp Glu Ala Leu Asp
675 680 685

Lys Val Tyr Glu Glu Ile Glu Lys Asp Leu Ile Leu Leu Gly Ala Thr
690 695 700

Ala Ile Glu Asp Lys Leu Gln Asp Gly Val Pro Glu Thr Ile Ser Lys

109142909 FHGR A0202 HAH, H20H(FFIFE) 1103102579-0
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705

Leu Ala

Glu Thr

Thr Thr

Met Glu
770

Pro Val
785

Ile Thr

Arg Asn

Arg Met

Arg Gln

850

Cys Cys
865

Lys Arg

Asp Val

10914290

Lys

Ala

Ile

755

Asn

Gln

Gly

Lys

Arg

835

Lys

Arg

Tyr

Asn

9

Ala Asp
725

Glu Asn
740

Cys Tyr

Gln Arg

Glu Ser

Ser Trp
805

Ile Leu
820

Thr Gln

Asn Phe

Val Thr

Lys Lys

885

Met Ile
900

710

Ile

Ile

Gly

Asn

Phe

790

Leu

Lys

Ser

Val

Pro

870

Ala

Lys

FHGTE A0202

Lys Ile

Gly Phe

Glu Asp
760

Arg Gly
775

Phe Pro

Asn Glu

Leu Lys

Lys Arg

840

Asp Leu

855

Lys Gln

Ile Thr

Thr Ala

Trp

Ala

745

Ile

Gly

Pro

Ile

Phe

825

Arg

Ala

Lys

Leu

His
905

715

Val Leu Thr
730

Cys Glu Leu

Asn Ser Leu

Val Tyr Ala
780

Gly Gly Asn
795

Leu Leu Glu
810

Pro Arg Thr

Leu Glu Ala

Cys Glu Cys
860

Ala Met Val
875

Ala Ile Gly
890

Ile Gly Val

Gly Asp

Leu Thr
750

Leu His
765

Lys Phe

Arg Ala

Lys Lys

Glu Glu
830

Lys Lys

845

Ser Ala

Val Asp

Asp Gly

Gly Ile
910

Lys

735

Glu

Ala

Ala

Leu

Thr

815

Glu

Glu

Val

Leu

Ala

895

Ser

720

Lys

Asp

Arg

Pro

Ile

800

Lys

Arg

Gln

Ile

Val

830

Asn

Gly

H5H. H20H(FIIFR)
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1877263

Gln Glu Gly Met Gln Ala Val Met Ser Ser Asp Tyr Ser Phe Ala Gln
015 020 025

Phe Arg Tyr Leu Gln Arg Leu Leu Leu Val His Gly Arg Trp Ser Tyr
030 035 040

Ile Arg Met Cys Lys Phe Leu Arg Tyr Phe Phe Tyr Lys Asn Phe Ala
045 050 055 960

Phe Thr Leu Val His Phe Trp Tyr Ser Phe Phe Asn Gly Tyr Ser Ala
965 970 975

Gln Thr Ala Tyr Glu Asp Trp Phe Ile Thr Leu Tyr Asn Val Leu Tyr
080 085 990

Thr Ser Leu Pro Val Leu Leu Met Gly Leu Leu Asp Gln Asp Val Ser
095 1000 1005

Asp Lys Leu Ser Leu Arg Phe Pro Gly Leu Tyr Ile Val Gly Gln
1010 1015 1020

Arg Asp Leu Leu Phe Asn Tyr Lys Arg Phe Phe Val Ser Leu Leu
1025 1030 1035

His Gly Val Leu Thr Ser Met Ile Leu Phe Phe Ile Pro Leu Gly
1040 1045 1050

Ala Tyr Leu Gln Thr Val Gly Gln Asp Gly Glu Ala Pro Ser Asp
1055 1060 1065

Tyr Gln Ser Phe Ala Val Thr Ile Ala Ser Ala Leu Val Ile Thr
1070 1075 1080

Val Asn Phe Gln Ile Gly Leu Asp Thr Ser Tyr Trp Thr Phe Val
1085 1090 1095

Asn Ala Phe Ser Ile Phe Gly Ser Ile Ala Leu Tyr Phe Gly Ile

109142909 FHGR A0202 HOH, H20H(FFIFE) 1103102579-0
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1100 1105 1110

Met Phe Asp Phe His Ser Ala Gly Ile His Val Leu Phe Pro Ser
1115 1120 1125

Ala Phe Gln Phe Thr Gly Thr Ala Ser Asn Ala Leu Arg Gln Pro
1130 1135 1140

Tyr Ile Trp Leu Thr Ile Ile Leu Ala Val Ala Val Cys Leu Leu
1145 1150 1155

Pro Val Val Ala Ile Arg Phe Leu Ser Met Thr Ile Trp Pro Ser
1160 1165 1170

Glu Ser Asp Lys Ile Gln Lys His Arg Lys Arg Leu Lys Ala Glu
1175 1180 1185

Glu Gln Trp Gln Arg Arg Gln Gln Val Phe Arg Arg Gly Val Ser
1190 1195 1200

Thr Arg Arg Ser Ala Tyr Ala Phe Ser His Gln Arg Gly Tyr Ala
1205 1210 1215

Asp Leu Ile Ser Ser Gly Arg Ser Ile Arg Lys Lys Arg Ser Pro
1220 1225 1230

Leu Asp Ala Ile Val Ala Asp Gly Thr Ala Glu Tyr Arg Arg Thr
1235 1240 1245

Gly Asp Ser
1250

210> 2

211> 3756
<212> DNA
213> BA

<400> 2
atgagtacag aaagagactc agaaacgaca tttgacgagg attctcagec taatgacgaa 60

109142909 FHGR A0202 B7H, H20H(FFIE) 1103102579-0
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gltggttcect

gaaccagaac

gaatgtacat

aacacaaaat

aagtacaacg

aatttatatt

tggtacacca

glggacgaty

attaaggatg

cgtctgaaaa

aacagectet

atgtcacttg

ggttttattg

tggagaaaca

aggaacaccg

aagaatagtg

gtttacacga

tattgggaag

ceetectace

ceecatcetete

tgggacctgce

ctcaatgaac

caaaatatca

gatgcctcete

gctgatggga

109142909

acagtgatga

aaaaccgagt

ggcaagtcaa

tettgtgtat

catttacctt

teetggetcet

cactagtgce

tggctegeca

gcaggttcaa

aaaatgattt

gctatgtgga

aaatcacaga

aatgtgaaga

caagttttee

atttctgeca

ggaaaaccag

tetttgttgt

cacaggtggy

glggattcct

fctatgtcag

aaatgtacta

agctcgggca

tgacctttaa

aacacaacca

agcttgcatt

tgaaacagaa

caacagggaa

agcaaacgat

taaggagagt

tataccaaty

tcttatctta

cctgcttgtg

taaaatggat

agttgctaag

tgttccaget

aacagcagaa

ccagtaccte

acccaataac

tttggatgct

cggcttagtce

atttaaaaga

tettattetyg

caattcctct

cattttctgg

cgtggaagty

tgctgagaag

gatccattat

aaagtgctgt

caacaaaata

ttatgaccac

gatgaacttg

geagaggaga

cgcaagtace

aaatatgcga

aatctgtttg

caggcagttc

glgetgggeg

aaggaaatca

tfggaaagaaa

gacattctee

Clggatggag

caaagagaag

agactagata

gataaaattt

atttttgcag

actaaaattyg

ctttctgctg

tggtacctct

ggctatatca

attcgtcttg

gacacacceg

atcttetcetg

atcaacgggc

gagcaagttg

tatcttattyg

FHGTE A0202

atgaccaggg

accgggagee

acgaacaacc

ataatgcaat

agcagtttaa

ctcaaatctc

tcactgeaat

acaataggac

ttcaagttgg

tgctgtctag

aaaccaattt

atacattggce

agtttacagg

tgttacgtgg

gtgctgacac

attacttgat

gtcttgecat

atgatggaga

ttgttctecaa

gacagagtca

caaaagctag

ataagacggg

agatatatgg

attttagetg

agcaaatcca

gictgetegtt

attcagaaaa

tcactttaty

taaaacatac

gagageagee

taccctggct

caaagacctg

glgtgaagtc

agacgtcatt

ctctgagecet

aaaatttaag

tacatttgat

aacactattt

ctgtgtaatt

taaaataatg

gaactacatg

cggeecatget

agacgataca

caccatggta

cttcatcaac

aaccaccaca

gacactcaca

ggaccatcgg

gaatacatat

glcagggaaa

H8H. H20H(FIIF)

120

180

240

300

360

420

480

540

600

660

720

730

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1103102579-0
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gageeagaag

aggactgatg

gctgccagga

gaactgggca

aagcgaatgt

gctgacactg

gatgccectgg

attgaagaaa

accaaccggg

Ctgggagcta

cttgcaaaag

aatataggat

attaattcte

aagtttgcac

atcactggtt

Cctgaagctga

aggctagaag

agcgcagtca

aagaggtaca

atcaaaactg

fcgagtgact

cgatggtett

tttactttgg

gaggattggt

ggectgetceg

109142909

tacgacagtt

gtcagctceaa

actttggcett

ctgaaaggac

ctatcattgt

ttatttatga

atatectttge

aagaatttac

acgaagetet

cagctattga

ctgacattaa

ftgcttgtga

ttettcatge

cteetgtgcea

Cttggttgaa

agttcccaag

ctaagaaaga

fctgctgccg

agaaageeat

cccacattygg

attcetttge

acataaggat

ttcatttetyg

tcatcaccct

accaggatgt

cttettetty

ctaccaggca

tgecttecte

ttacaatgtt

adagaacccca

acggttacat

aaatgaaact

agaatggaat

ggataaagta

agacaageta

gatctgggty

acttetgact

aaggatggaa

ggaatctttt

tgaaattctt

aacagaagaa

geageggeayg

cgtecaccece

cacgctggcec

cgttggaata

tfcagttccga

gtgcaagttc

gtactectte

ctacaacgtyg

gagtgacaaa

ctcgcagttt

geeteteeeg

gccaggacce

cttgecattt

gaaggcaata

cgaatgaatce

cttagaacce

aaaaagttta

tatgaggaga

caggatggag

cttactggag

gaagacacca

aaccagagga

tttccaccey

ctcgagaaaa

gaaagacgga

aaaaactttyg

aagcagaagg

atcggagatg

agtggacaag

tatctgcaga

ctacgatact

ttcaatggct

ctgtacacca

ctgagectee

FHGTE A0202

gccacacagt

atgaaggtgc

agaacaccat

tfggacttcaa

tcaagcttta

ctactaagca

tatgcetttg

tggctgecag

ttgaaaaaga

ttccagaaac

acaaaaagga

ccatetgeta

atagaggtygy

gtggaaaccg

agaccaagag

tgcggaccca

tggacctggc

ccatggtggt

gggccaatga

aaggaatgca

ggctactgct

tettttacaa

actctgegea

gcetgeeegt

gattcectgg

catggtggat

cetggtaaac

caccatcagt

cagtgaccgg

ctgtaaaggt

agaaacacag

ctacaaggaa

tgtggcectcee

cttaattcte

catttcaaaa

aactgctgaa

tggggaggat

cgtctacgea

tgcettaate

aaataagatt

aagtaaaagg

ctgcgagtgc

ggacctggty

cgtgaacatg

agctgtcatg

ggtgeatgge

aaactttgec

gactgcatac

gctecteatg

gttatacata

HOH. H20H(FIIF)

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2830

2940

3000

3060
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gtgggacaaa gagacttact attcaactat aagagattct ttgtaagett gttgcatgeg 3120
gtcctaacat cgatgatect cttettcata cetettggag cttatctgea aaccgtageg 3180
caggatggag aggcaccttc cgactaccag tettttgecy tcaccattge ctetgetett 3240
gtaataacag tcaatttcca gattggcttg gatacttctt attggacttt tgtgaatget 3300
ttttcaattt ttggaagcat tgcactttat tttggcatca tgtttgactt tcatagtgct 3360
ggaatacatg ttctctttee atctgeattt caatttacag geacagettc aaacgetetg 3420
agacagecat acatttggtt aactatcatc ctggctgtty ctgtgtgett actaccegtce 3480
gttgecatte gattcetgte aatgaccatc tggecatcag aaagtgataa gatccagaag 3540
catcgcaage ggttgaagge ggaggageay tggcagegac ggcageaggt gttecgecgg 3600
ggcgtgtcaa cgeggcgetc ggcctacgece ttetegeace agegggeeta cgeggaccte 3660
atctectecg ggegeageat ccgcaagaag cgetegeege ttgatgecat cgtggeggat 3720
ggcaccgegy agtacaggceg caccggggac agetga 3756
210> 3

211> 1321

<212> PRT

Q13> A

<400> 3

Met Ser Asp Ser Val Ile Leu Arg Ser Ile Lys Lys Phe Gly Glu Glu
1 5 10 15

Asn Asp Gly Phe Glu Ser Asp Lys Ser Tyr Asn Asn Asp Lys Lys Ser
20 25 30

Arg Leu Gln Asp Glu Lys Lys Gly Asp Gly Val Arg Val Gly Phe Phe
35 40 45

Gln Leu Phe Arg Phe Ser Ser Ser Thr Asp Ile Trp Leu Met Phe Val
50 55 60

Gly Ser Leu Cys Ala Phe Leu His Gly Ile Ala Gln Pro Gly Val Leu

109142909 FHGR A0202 H10H, H20H(FFIFR) 1103102579-0
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65 70 75 80

Leu Ile Phe Gly Thr Met Thr Asp Val Phe Ile Asp Tyr Asp Val Glu
85 90 05

Leu Gln Glu Leu Gln Ile Pro Gly Lys Ala Cys Val Asn Asn Thr Ile
100 105 110

Val Trp Thr Asn Ser Ser Leu Asn Gln Asn Met Thr Asn Gly Thr Arg
115 120 125

Cys Gly Leu Leu Asn Ile Glu Ser Glu Met Ile Lys Phe Ala Ser Tyr
130 135 140

Tyr Ala Gly Ile Ala Val Ala Val Leu Ile Thr Gly Tyr Ile Gln Ile
145 150 155 160

Cys Phe Trp Val Ile Ala Ala Ala Arg Gln Ile Gln Lys Met Arg Lys
165 170 175

Phe Tyr Phe Arg Arg Ile Met Arg Met Glu Ile Gly Trp Phe Asp Cys
180 185 190

Asn Ser Val Gly Glu Leu Asn Thr Arg Phe Ser Asp Asp Ile Asn Lys
195 200 205

Ile Asn Asp Ala Ile Ala Asp Gln Met Ala Leu Phe Ile Gln Arg Met
210 215 220

Thr Ser Thr Ile Cys Gly Phe Leu Leu Gly Phe Phe Arg Gly Trp Lys
225 230 235 240

Leu Thr Leu Val Ile Ile Ser Val Ser Pro Leu Ile Gly Ile Gly Ala
245 250 255

Ala Thr Ile Gly Leu Ser Val Ser Lys Phe Thr Asp Tyr Glu Leu Lys
260 265 270

109142909 FHGR A0202 BILH, H20H(FFIFER) 1103102579-0
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Ala Tyr Ala
275

Arg Thr Val
290

Glu Lys
305

Asn

Val Met Gly

Tyr Ala Leu

Glu Tyr Thr

355

Gly Ala
370

Leu

Thr Gly
385

Arg

Pro Ile Ile

Lys Gly Glu

Pro Glu Val

435

Glu Met
450

Thr

Leu Gln Leu

109142909

Lys Ala Gly Val Val Ala Asp Glu

Ala Ala

Leu Val

Phe Phe
325

Ala Phe
340

Pro Gly

Asn Leu

Ala Ala

Asp Cys

405

Ile Glu

420

Lys Ile

Ala Leu

Ile Gln

280

Phe Gly Gly
295

Phe Ala Gln
310

Thr Gly Phe

Trp Tyr Gly

Thr Leu Val
360

Gly Asn Ala
375

Ala Thr Ser
390

Met Ser Glu

Phe His Asn

Leu Asn Asp
44()

Val Gly Pro
455

Arg Phe Tyr

Glu Lys Arg

Arg Trp Gly
315

Val Trp Cys
330

Ser Thr Leu
345

Gln Ile Phe

Ser Pro Cys

Ile Phe Glu
395

Asp Gly Tyr
410

Val Thr Phe

425

Leu Asn Met

Ser Gly Ala

Asp Pro Cys

FHGTE A0202

Val Ile Ser
285

Glu Val
300

Glu

Ile Arg Lys

Leu Ile Phe

Val Leu Asp

350

Ser Val
365

Leu

Leu Glu Ala

380

Thr Ile Asp

Lys Leu Asp

His Tyr Pro

430

Val Ile Lys

445

Gly
460

Lys Ser

Glu Gly Met

Ser Met

Arg Tyr

Gly Ile
320

Leu Cys

335

Glu Gly

Ile

Val

Phe

Ala

Lys
400

Arg

Arg Ile

415

Ser Arg

Pro

Gly

Thr

Ala

Val Thr

F12H, H20H(FTIR)

1103102579-0
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465

Val Asp Gly

Gln Ile Gly

Ala Glu Asn
515

Val Gln Ala
530

Pro Gln Gln
545

Gly Gly Gln

Pro Lys Ile

Ser Glu Ala
595

Thr Ile Ile
610

Thr Ile Ile

625

Glu Glu Leu

Gln Ser Gln

109142909

His Asp
485

Ile Val
500

Ile Arg

Ala Lys

Phe Asp

Lys Gln

565

Leu Leu

580

Met Val

Ser Val

Gly Phe

Leu Glu
645

Gly Asn Gln Ala Leu Asn

660

470

Ile Arg Ser

Glu Gln Glu

Tyr Gly Arg
520

Glu Ala Asn
535

Thr Leu Val
550

Arg Val Ala

Leu Asp Met

Gln Glu Val
600

Ala His Arg
615

Glu His Gly
630

Arg Lys Gly

475

Leu Asn Ile
490

Pro
505

Val Leu

Glu Asp Ala

Ala Tyr Asn

Gly Glu Gly

555

Ala Arg
570

Ala
585

Thr Ser

Leu Ser Lys

Leu Ser Thr

Thr Ala Val

635

Val Tyr Phe

650

Glu Glu
665

FHGTE A0202

Gln

Phe

Thr

Phe

540

Gly

Ala

Ala

Ile

Val

620

Glu

Thr

Trp Leu Arg
495

Ser Thr Thr
510

Met Glu Asp
525

Ile Met Asp

Gly Gln Met

Leu Ile Arg
575

Leu Asp Asn
590

Gln His Gly
605

Arg Ala Ala

Arg Gly Thr

Leu Val Thr
655

480

Asp

Ile

Ile

Leu

Ser

560

Asn

Glu

His

Asp

His

640

Leu

Asp Ile Lys Asp Ala

670

F13H, H20H(FTIR)

1103102579-0
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Thr Glu

Asp Ser
690

Tyr Leu
705

Tyr Glu

Glu Pro

Pro Tyr

Thr Pro

770

Ile Pro
785

Leu Phe

Gly Tyr

Lys Phe

Asp Leu

850

Ala Ser

Asp Asp Met
675

Leu Arg Ala

Val His Glu

Glu Asp Arg

725

Ala Pro Val

740

Met
755

Leu Val

Leu Tyr Ala

Asp Lys Glu

Val Ala Met

805

Ala Phe Ala

820

Gly
835

Phe Arg

Asn Ser

Arg

Gln Val Gln

109142909

Leu Ala Arg Thr
680

Ser Ile Arg Gln

695

Pro
710

Pro Leu Ala

Asp Lys Asp

Lys

Arg Ile Leu
745

Arg

Gly Ser Val Gly

760

Phe Leu Phe Ser

775

Glu Gln Arg Ser
790

Gly Cys Val Ser

Lys Ser Gly Glu
825

Ala Met Leu Gly
340

Pro Gly Ala Leu
855

Gly Ala Ala Gly

FHGTE A0202

Phe Ser

Arg Ser

Val Val

715

Ile
730

Pro

Lys Phe

Ala Ala

Gln Ile

Gln Ile

795

Leu Phe

810

Leu Leu

Gln Asp

Thr Thr

Ser Gln

Arg Gly Ser Tyr
685

Lys Ser Gln Leu
700

Asp His Lys Ser

Val Gln Glu Glu
735

Ser Ala Pro Glu
750

Val Asn Gly Thr
765

Leu Gly Thr Phe
780

Asn Gly Val Cys

Thr Gln Phe Leu
815

Thr Lys Arg Leu
830

Ile Ala Trp Phe
845

Arg Leu Ala Thr
360

Ile Gly Met Ile

Gln

Ser

Thr

720

Val

Trp

Val

Ser

Leu

800

Gln

Arg

Asp

Asp

Val

F14H, H20H(FTIR)

1103102579-0
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865

Asn Ser

Ser Trp

Leu Ser

Asp Lys

930

Ser Asn

945

Glu Ala

Lys Ala

Phe Ile

Phe

Lys

Gly

915

Gln

Ile

Leu

Asn

Ala
095

Thr Asn
885

Leu Ser
900

Ala Thr

Ala Leu

Arg Thr

Glu Thr
965

Ile Tyr
080

Asn Ser

870 875 830

Val Thr Val Ala Met Ile Ile Ala Phe Ser Phe
890 895

Leu Val Ile Leu Cys Phe Phe Pro Phe Leu Ala
905 910

Gln Thr Arg Met Leu Thr Gly Phe Ala Ser Arg
920 925

Glu Met Val Gly Gln Ile Thr Asn Glu Ala Leu
035 040

Val Ala Gly Ile Gly Lys Glu Arg Arg Phe Ile
050 055 960

Glu Leu Glu Lys Pro Phe Lys Thr Ala Ile Gln
970 975

Gly Phe Cys Phe Ala Phe Ala Gln Cys Ile Met
085 990

Ala Ser Tyr Arg Tyr Gly Gly Tyr Leu Ile Ser
1000 1005

Asn Glu Gly Leu His Phe Ser Tyr Val Phe Arg Val Ile Ser Ala

1010

Val Val

1025

Pro Ser

1040

1015 1020

Leu Ser Ala Thr Ala Leu Gly Arg Ala Phe Ser Tyr Thr

1030 1035

Tyr Ala Lys Ala Lys Ile Ser Ala Ala Arg Phe Phe Gln

1045 1050

Leu Leu Asp Arg Gln Pro Pro Ile Ser Val Tyr Asn Thr Ala Gly

1055

109142909

1060 1065

FH4E A0202 H15H, H20H(FFE)
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Glu

Lys

Leu

Ser

Phe

Ser

Val

Ile

Ile

Leu

Leu

Val

Leu

Lys Trp Asp Asn Phe Gln Gly Lys Ile

1070

Phe Thr Tyr
1085

Ser Val Ser
1100

Ser Gly Cys
1115

Tyr Asp Pro
1130

Lys Lys Val
1145

Ser Gln Glu
1160

Lys Tyr Gly
1175

Ala Ala Ala
1190

Pro Glu Lys
1205

Ser Arg Gly
1220

Arg Asp Pro
1235

Asp Thr Glu

109142909

1075

Pro Ser Arg
1090

Ile Ser Pro
1105

Gly Lys Ser
1120

Asp Gln Gly
1135

Asn Val Gln
1150

Pro Val Leu
1165

Asp Asn Thr
1180

Lys Gln Ala
1195

Tyr Glu Thr
1210

Glu Lys Gln
1225

Lys Ile Leu
1240

Ser Glu Lys

Pro Asp Ser

Gly Gln Thr

Thr Ser Ile

Lys Val Met

Phe Leu Arg

Phe Ala Cys

Lys Glu Ile

Gln Leu His

Asn Val Gly

Arg Tle Ala

Leu Leu Asp

Thr Val Gln

FHGTE A0202

Asp Phe Val
1080

Gln Val Leu
1095

Leu Ala Phe
1110

Gln Leu Leu
1125

Ile Asp Gly
1140

Ser Asn Ile
1155

Ser Ile Met
1170

Pro Met Glu
1185

Asp Phe Val
1200

Ser Gln Gly
1215

Ile Ala Arg
1230

Glu Ala Thr
1245

Asp

Asn

Val

Glu

His

Gly

Asp

Arg

Met

Ser

Ala

Ser

Cys

Gly

Gly

Arg

Asp

Ile

Asn

Val

Ser

Gln

Ile

Ala

Val Ala Leu Asp Lys

F16H, H20H(FTIR)

1103102579-0
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1250

Ala Arg Glu Gly Arg Thr Cys

1265

Thr Ile Gln Asn Ala Asp Ile

1280

Val Ile Glu Lys Gly Thr His

1295

Ala Tyr
1310

<210> 4

211> 3966

<212> DNA

Q13> FHA

<400> 4
atgtctgact

gagtcagata

gatggcgtta

ctgatgtttg

ctcattttty

cagattccag

cagaacatga

tttgccagtt

tgcttttggg

agaataatga

agattctctg

attcagecgea

ctgaccttgg

109142909

Tyr Lys Leu Val Thr

cagtaattct

aatcatataa

gagttggctt

tfgggaagttt

gcacaatgac

gaaaagcatg

caaatggaac

actatgctgg

tcattgecge

gaatggaaat

atgatattaa

tgacctegac

ttattattte

1255

1270

1285

1300

1315

fcgaagtata

taatgataag

ctttcaattg

glgtgcattt

agatgttttt

tgtgaataac

acgttgteggy

aattgctgtce

agctcgtcag

agggtggttt

taaaatcaat

catctgtget

tgtcagecect

aagaaatttg

aaatcaaggt

ttteggtttt

cteccatggaa

attgactacg

accattgtat

ftgctgaaca

gcagtactta

atacagaaaa

gactgcaatt

gatgccatag

ttcctgttgg

ctcattggga

FHGTE A0202

1260

Ile Val Ile Ala His Arg

1275

1290

1305

Thr Gly Ser Pro Ile Ser

1320

gagaggagaa

tacaagatga

cttcatcaac

tageccagee

acgttgagtt

ggactaacag

fcgagagcga

tcacaggata

fgagaaaatt

caglgggyeya

ctgaccaaat

gatttttcag

ttggagcage

Leu Ser

Ile Ala Val Met Ala Gln Gly Val

Glu Glu Leu Met Ala Gln Lys Gly

fgatggtttt

gaagaaaggt

tgacatttgg

aggcgtgceta

acaagaactc

ttceetcaac

aatgatcaaa

tattcaaata

ttactttagg

gctgaataca

ggcectttte

gggttggaaa

caccattggt

F17H, H20H(FTIR)

60

120

180

240

300

360

420

480

540

600

660

720

730

1103102579-0
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Ctgagtgtgt

gctgatgaag

gitgaaaggt

glgatggeat

ttctggtacg

cagattttee

gaagcctttg

cecatcatty

gaattccata

ctcaacatgg

aaaagtacag

glggatggcee

glggagcaag

gaagatgcaa

atcatggace

ggtggecaga

cttttggaca

Cctgagtaaga

agagctgeag

gaagaattac

aatcaagete

acctttagea

tctcagettt

tatgaagaag

gltaggagga

109142909

ccaagtttac

tcatttcate

atgagaaaaa

fctttactgg

gctecacact

tcagtgtcat

caactggacg

actgcatgtce

atgtgacctt

tcattaaacc

cactgcaact

atgacattcg

agccagttct

caatggaaga

tgccacagea

aacaaagggt

tggccaccte

ttcagcatgg

ataccatcat

tfggaaaggaa

tftaatgaaga

gagggageta

cttacctggt

atagaaagga

ttctgaaatt

ggactatgag

aatgagaaca

tettgtgtte

attcgtgtgg

tgtcetggat

agtaggagct

tgcagcagcece

agaagatggt

ccattatcect

aggggaaatg

cattcagcga

ctectettaac

gttetetace

catagtccaa

atttgacacce

agctatcgee

agctctggac

gcacacaatce

fggttttgaa

aggtgtttac

ggacataaag

ccaggatagt

gcacgaacct

caaggacatt

cagtgcteca

ctgaaggcect

glggctgctt

geecagegtt

tgteteatet

gaaggagaat

ttaaatcttyg

accagcattt

tacaagttgg

tccagaccag

acagctctgg

ttctatgace

attcagtggc

accattgeag

gctgccaagg

Cttgttggag

agageectea

aatgagagtyg

atttcagttg

catggcactg

ttcactctag

gatgcaactg

tftaagggctt

ccattagctg

cctgtgcagg

gaatggecect

FHGTE A0202

atgccaaage

ftggtggtea

ggguaattag

ttttgtgtta

atacaccagg

gcaatgecte

ftgagacaat

atcgaatcaa

aggtgaagat

taggacccag

cctgtgaagg

ttagagatca

aaaatattcg

aggccaatge

daggaggags

tccgaaatcee

aagccatggt

ctcatcgett

cagtggaaag

tfgactttgca

aagatgacat

ccatecggea

ttgtagatca

aagaagttga

acatgctggt

aggggtygtly

gagaagagag

aaaaggaata

tgcactggcc

aaccettgte

teettgttty

agacaggaaa

gggtgaaatt

tctaaatgac

tggagctgega

aatggtgacc

gattgggata

ctatggcaga

ctacaacttc

ccagatgagt

caagattctg

gcaagaagtg

gictacggtce

agggacccat

aagceaggga

gettgegagy

acgctccaag

taagtctace

acctgececa

agggtctgty

F18H, H20H(FTIF)

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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ggtgcagcetg

gggacttttt

ctttttgtag

gctaaatctg

gggcaagata

cttgctacag

aattccttca

agcctggtcea

atgttgacag

aatgaagece

gaagcacttg
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