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Provided herein are rAAV and other vectors and compositions useful for treating a patient having CMT2
comprising: (a) a recombinant nucleic acid sequence encoding an engineered human mitofusin 2 coding
sequence operably linked to regulatory sequences which direct expression thereof in a human target cell.
Also provided are rAAV and other vectors and compositions useful for treating a patient having CMT2
comprising: (b) a nucleic acid sequence encoding at least one miRNA specific for an endogenous human
mitofusin 2 sequence in a human CMT2A subject, wherein the miRNA is operably linked to regulatory
sequences which direct expression thereof in the subject. Further provided are compositions containing both
the hMfn2 coding sequence and the at least one miRNA coding sequence, wherein the human mitofusin 2
coding sequence has a sequence which differs from endogenous human mitofusin 2 in the CMT2A patient
in the target site of the encoded miRNA.
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COMPOSITIONS USEFUL FOR TREATMENT OF CHARCOT-
MARIE-TOOTH DISEASE

[+ =1
AXRERBEAFAHRGEESR CMT2 8V E & Z rAAV K
CEREkEKRY > HE& @ (GHE TR NS

MR aeED 2GBFI 2EEZBFY - HA] #{E
g RS HEHEL N ANEE R RFAHFEGEG F I - IR
mEAHRERE AR CMT2 WE & Z rAAV K HEH#E
KBERY > HEE  O)&EBED —HHF AHE CMT2A 7
e PTHWNEME ABLKREREGED 2 P E AR ENT
Y miRNA By B 7 5] > H J 8% miRNA #] # {F ith # 52 £
sSlEHERZR BT RAEANFAMEFI - X 22 FH &
hMfn2 &5 05 7 5 & &% 2 /b — il miRNA &5 05 5 51 W & 1Y 4
Y Rz ANERNEERmeEl 2&BFIEA —F
o b — AL & 4R Ry miRNA 2 B8z & E®
CMT2A B&FFHAREME A ASRSEMEES 2-
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[ 5]

Provided herein are rAAV and other vectors and compositions
useful for treating a patient having CMT2 comprising: (a) a
recombinant nucleic acid sequence encoding an engineered human
mitofusin 2 coding sequence operably linked to regulatory sequences
which direct expression thereof in a human target cell. Also provided
are TAAV and other vectors and compositions useful for treating a
patient having CMT?2 comprising: (b) a nucleic acid sequence encoding
at least one miRNA specific for an endogenous human mitofusin 2
sequence in a human CMT2A subject, wherein the miRNA is operably
linked to regulatory sequences which direct expression thereof in the
subject.  Further provided are compositions containing both the
hMfn2 coding sequence and the at least one miRNA coding sequence,
wherein the human mitofusin 2 coding sequence has a sequence which
differs from endogenous human mitofusin 2 in the CMT2A patient in
the target site of the encoded miRNA.
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COMPOSITIONS USEFUL FOR TREATMENT OF CHARCOT-
MARIE-TOOTH DISEASE
[ %l <8 35 ]

[o0001])] AXIRMELAMHNERERAEA CMT2 (VE & Z
rAAV R HE &S KHEKRY » X » 27 EH hMfn2 Fi5
Al k2 /b —{ miRNAFHHFIWEHKY -

[ 5% A £ 1ig ]

[0002) B & f = & (CMT)# 4 4% % (Charcot-Marie-
Tooth (CMT) neuropathy) 5 7* & B &% o 4 3 8y 5 & 95
L —R2EME  CMTE —HegE2HERKAMNENE AL
Ew o BB =KW (CMT)E E & 8y E &) & B E i &
WEHMSN)ZR A BEMEE Z — S 2V EF &R E 2
~ &% FH Ay %4 % (Klein, C. J., Duan, X., Shy, M. E., 2013.

Inherited neuropathies: Clinical overview and update.

Muscle Nerve ; Bassam, B., 2014. Charcot-Marie-Tooth
Disease Variants—Classification, Clinical, and Genetic
Features and Rational Diagnostic Evaluation. J. Clin.
Neuromusc. Dis. 15, 117-128 ; Scherer, S. S., Shy, M. E .,
2015. CMT Subtypes and Disease Burden 1in Patients
Enrolled in the INC Natural History Study (6601) from

2009-2013. J. Neurol. Neurosurg. Psychiat. 86, 873-
878) -
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[0003] CMT #i&m&E HMEEHENWEHER X (F 2
B CMTARFEHYEAERE KM EEREMAEEH R EE
HEBFEMEERMEM)  HEE®EE B E B mEF
B FEEE o G EREASEHS 2 (Mitofusin2) (MFN2)( 5
—ERGERmaR M EEGMENEOB )ERFH
B2 > &3 CMT2A (Zuchner, S., et al., , 2004.
Mutations in the mitochondrial GTPase mitofusin 2 cause

Charcot-Marie-Tooth neuropathy type 2A. Nat Genet 36,
449-451) c gt CMT2A 5| T H CMT iy % 7% > H B
F 2R CMTH & FE R =L (Fridman, V., et al., 2015. CMT
Subtypes and Disease Burden in Patients Enrolled in the
INC Natural History Study (6601) from 2009-2013. J.
Neurol. Neurosurg. Psychiat. 86, 873-878) o “~ [E HY
MFN2 Zg % & & 2 A [ 12 E /Y & W %2 o

[0004] K% % MFN2 28 % & & £ &g = 0y F 4 1 #
o€ &K 9w & - H & JF 4% %€ # (de novo mutation) o H
MFEN2 B3 1 28 8 H 20 5 M 3% {F /Y B¢ E #ih 28 i &8 i 3

(Lawson, V. H., et al, 2005. Clinical and electrophysiologic

AV

features of CMT2A with mutations in the mitofusin 2 gene.

Neurology 65, 197-204 ; Chung, K. W., et al., 2006. Early

onset severe and late-onset mild Charcot-Marie-Tooth disease

with mitofusin 2 (MFN2) mutations. Brain 129, 2103-2118 ;

Verhoeven, K., et al., 2006. MFN2 mutation distribution and

genotype/phenotype correlation in Charcot-Marie-Tooth type
2. Brain 129, 2093-2102 ; Feely, S. M. E., et al., 2011, MFN2
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mutations cause severe phenotypes in most patients with
CMT2A. Neurology 76, 1690-1696) - &= ZE H # - [&
MFEN2 22 % o] g8 & 20 g B Y F & 1 il 28 1 489/ % o Mfn2
e B H MR & & (DRG)F Y T 4 &) i & JC (lower motor
neuron) & ¢] 4k By & ff &% JC (primary sensory neuron) B H
2= EME M -

[0005] MFN2 by — £5 BF M 28 2 @ & 4 & 5 i & 5
R EgE ILE CMT2 & EREXNARTHBESE
HMSN-V K HMSN-VI - {H £ & {4 f1 MFN2 2Z€ % fr 5[ i

I

(Scherer, S. S., et al., 2015. Peripheral neuropathies in
Rosenberg's Molecular and Genetic Basis of Neurological

and Psychiatric Disecase, 5th ed. Elsevier, Philadelphia,
pp. 1051-1074) -

[0006) WA BV AEAAWENLEREMEGEELD &R
Mfnl K Mfn2 > MEFERAAEEREEB M > HWEE
o] @ 4 2 ] ] 4 fE A (trans-interaction)fg # fI &% 8 Bl &
(Chen, H., Chan, D. C., 2005. Emerging functions of
mammalian mitochondrial fusion and fission. Hum. Mol.
Genet. 14, R283-R289) - MFN2 A [F 1 4& 5 F7 H HY 28 & &
TEHUFLERESZ CBHABIMN  BFEMHEARRK GTP
B 48 (Cartoni, R., Martinou, J. C., 2009. Role
of mitofusin 2 mutations 1n the physiopathology of
Charcot-Marie-Tooth disease type 2A. Exp. Neurol. 218,
268-273) - N & MFEN2 HY Ij A8 B 2k 28 8 J8 & 20 5 & HY @l
7€ tH &% 95 8 (Nicholson, G. A., et al, 2008. Severe early-
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onset axonal neuropathy with homozygous and compound
heterozygous MFN2 mutations. Neurology 70, 1678-
1681) » b 78 gk K /D Y iz 4% #8 B & (Chen, H., Chan, D. C.,
2005. Emerging functions of mammalian mitochondrial

fusion and fission. Hum. Mol. Genet. 14, R283-R289) >

MM MFN2 22 g HiERraEABEEANIE
(dominant-negative effect) (Detmer, S. A., Chan, D. C., 2007.
Complementation between mouse Mfnl and Mfn2 protects
mitochondrial fusion defects caused by CMT2A disease
mutations. J. Cell Biol. 176, 405-414 ; Baloh, R. H., et al.,
2007. Altered axonal mitochondrial transport 1in the
pathogenesis of Charcot-Marie-Tooth disease from mitofusin
2 mutations. J Neurosci 27, 422-430 ; Misko, A., et al., 2010.
Mitofusin 2 is necessary for transport of axonal mitochondria
and interacts with the Miro/Milton complex. J Neurosci 30,

4232-4240 ; Misko, A. L., et al., 2012. Mitofusin2 mutations

disrupt axonal mitochondrial positioning and promote axon

degeneration. J Neurosci 32, 4145-4155) -

[0007]) AT&E EHYEA H R BE CMT2A K B H iE
HY E AR~ B B MR R /B R HY B R e
[#HNE]
5% 05 1 2

[0008) AXIEHAEEBLRFEREHE LERY > H
FHRNEFERABEABLNGEMRGED 2 RE - EHE
WERAEY & & K/EE A CMT2AHE & -
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[0009)] MEELABERD H REEE AAV B K
HEEREB L EHRERMEBKZE(TAAV) - 8% rAAV f &
()R NGB M & EH 2 (human mitofusin 2) 2 4§
T W& EFF5 0 ()i it (a) R (¢) Z BBy ][R +
(spacer)F % 5 ()4t £ /b — {8 miRNA FF 758y &% B 7
FI > & miRNA Fp ¥ CMT2 B & a9 N JF M A B 4
BRMAEEAD 2 BEAREN BB FIAN (K (b)Z
P AR 375 R (o)A # 1F = 8 2 (a) & (c¢)BY 3 &1 7 71
Heb(pzuz&IEbtrBE R ZZ# BN 2D
— {f# miRNA Z EEE iz - WPk #EBEAN miRNA
HEHzE TELCOABREGEEBERSED 2&BFH - B
Bodb B BB M S 0 AAV BRI B4 HE AAV9 - AAVhu68 -
AAV1 B AAVrhol - P EEEBEHG > HRE FHEE
B 75 Btz BB 24 250 (&% F8 - I — 8K Z#—
EEHE  HEea&TELHWABEEGEmMEED 2 &5
o ZRBEFITRAEM ERE 25 EHE AHEHEA
i RBEAFEEG F I - PR ERE A R —
B O HBEEBZEDL —@EK miRNA WK T > H
T Z IR miRNA B AE 2 F RN EME NG
BHMEEO2EARFENE ZEBRFIUEFHESESR
SlEHEZHEBEFRFRBEANFEG R - RELEERBEE
Bl - EEEREECHKY O S ZE LEAAN A KRR
BEO2HEBEFIIEZZE D —# miRNA G F I W E -
PHEEERBERN L ITELCVUNEBMREED 2 &K
R H = 2% 2/ —{f miRNA >~ @A - ®if bk

5
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% miRNA HEZz&TELCHABNEBMAEED 2 &K
W

[0010)] WHEEERE KO - Z&EHE K E G RE LY
FeEHERE HEao@BERE ZEBERRBE S AHE
MERBMEED 2 &BFY - 20— miRNA # 4
FAlRMEEFY - HEEERERY REHBFEA
AAV e < EHBRHEE K & CAAVHI R > HERFEER
HeWEHBERE NEEERBEREN - AAV B85
AAVhu68 - AAV1 5 AAVrh9l o

[o0011] WHEREERBEHRHN - M —HEEHE  HE
eIt GEREED 2&BEFY - Z&HEFI
HH SEQ ID NO: 11 Z # & Fp 71 5 B H %= /b 90% 48 [A #Y
FAl - HF BHZWEEBN miRNA AT = 6 & B T3
GABPANEEZ ABNNGEREED 2 575 -

[o0012] WHEEERBERY - RE—-—TFEHE - HE
eRREFY  BZREFINEEED - miRNA §FiFF
Fl » % miRNA EHEFIEE T2 —HZLE (B E
SEQ ID NO: 15 #J miRNA 4G % % %] (miR1693 » 64 nt) ;
(b)Y & SEQIDNO: 158 & /b 60 f HE E % I % 1Y miRNA
WHREFE S 5 (¢)fE & B SEQ ID NO: 15 EH & /b 99%— %
MY miRNA 45 6% % > B & B SEQID NO: 15 #J &Y #%
HB 6 2% H B 26 (8¢ SEQ ID NO: 68)H 7 100%—
BHENFY G (DB E T Z—2%EFWN miRNA FEF
F
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27

28
29 3
30 ;
31
32 ;

33
34
35

36

37

38
39 ;

40
41

42 ;

43

.
K

K

K

K

K

K

- e

(i) TTGACGTCCAGAACCTGTTCT >
(ii) AGAAGTGGGCACTTAGAGTTG >
(iii) TTCAGAAGTGGGCACTTAGAG >
(iv) TTGTCAATCCAGCTGTCCAGC -
(v) CAAACTTGGTCTTCACTGCAG >
(vi) AAACCTTGAGGACTACTGGAG >
(vii) TAACCATGGAAACCATGAACT >

SEQ ID
SEQ ID
SEQ ID
SEQ 1D
SEQ ID
SEQ ID
SEQ ID

(viii) ACAACAAGAATGCCCATGGAG > SEQ ID

; (1x) AAAGGTCCCAGACAGTTCCTG »

.
K

K

(x) TGTTCATGGCGGCAATTTCCT >
(x1) TGAGGTTGGCTATTGATTGAC >

; (x11) TTCTCACACAGTCAACACCTT »

K

K

(xiii) TTTCCTCGCAGTAAACCTGCT -
(xiv) AGAAATGGAACTCAATGTCTT >

; (xv) TGAACAGGACATCACCTGTGA >

.
K

K

.
K

(xvi) AATACAAGCAGGTATGTGAAC >

SEQ ID
SEQ 1D
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID
SEQ ID

(xvil) TAAACCTGCTGCTCCCGAGCC » SEQ ID

(xviil) TAGAGGAGGCCATAGAGCCCA - SEQ

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

ID

NO: 44 ; (xix) TCTACCCGCAGGAAGCAATTG » SEQ ID

NO:

7% k3% miRNA {WFIWE > HZZE > T & —
hMfn2 4585 7 %5 & #% 2 /0 — @ miRNA 8 45 15
75 EREROVER T o AEEERBE

(=R
ISR N R

45 ; =% (xx) CTCCTTAGCAGACACAAAGAA -
ID NO: 46> (HEGxx)ZE—FHNEHE  NEEEBREF
R BEEZEBEYITEeZ ABRNAREMEED 2 G5

WP W EERE BRI E AR -

7

PD1216794/jt

110125641

FEHESE A0202

SEQ

&

1103298906-0



202216244

[0013] WHREEHEBERA - Ak EE @ &8 K
TREEWASIEERcES 2GEFINWEAREF
gl HafafEh#@E 25| EHAE ANFEHEAE T RIFD
s 1P R 2D — ¥ CMT2A & & Ay N IR T
ANBERGREMBGES 2 EAFEMNEHN miRNA (VK EF
I Ha @22 BT s EELRAOHFAGF
s Hph & TELECRESEBHMEES 2 KB F I 6=
Z R E D — [ miRNA 2 =8I - [ by ik &%
miRNAB mZzE TREENABUIEEMEES 2&BF
B e

[o014] i H & HBEE WM - 38 ff — & & 2 d Wl
v HE G #H#E - rAAV - ARy > H 8 &5 % -
Ptz Wy KRR - BB R - R/EOHE B

[o0015)] WHREHERBERY  RE—-FHMEEEAE
EH=ZRCMT)MERENEFT LA HEBEaBEXH
WEZHEE > BEH AAV RKEREFEHL ZEE - 1
FEERERA - AR EAFEEME=K(CMT)H
EHENEBFTRIMEREZ A HE2BEEAN
BEZHERE - HH AAV KHKREFEZEHLZEEH - K

I

2]

L EHBERY > BRME—TEEEEREE HE Hbg ik
BAABEEHE - ZXHEEH T ZIEE L (co-therapy)
Z & & ¢ Z B B B (acetaminophen) ~ JE B [& B V¥ R &%

al

(NSAIDs) ~ = 3R i & Al = &1 & MW 2 > 1 f &

(carbamazepine)Z( I 2 I T (gabapentin) o

PD1216794/jt
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[0016)] MEEEHBERA - &AL BHEH
H CMT2A ZEBZHHEEHFE HEBsHERT @ (a)F
BEITELECOABELEGERSED 2&BFIZEHEAX
Bep 5l > Hua@REMEEESIEEN ABHBERAE T X
BB FEY o HPZ ASHNSERcER 2 &5 F 5
H#H SEQ ID NO: 11 Z Al H £/ 95%HH [ & 7
51 > H H BB R E(D)Z miRNA Z 8 F 5 B A
¥ (mismatch)iff A [ fr CMT2A & & o 8y W R M A 3 AL &8
o EH 2 (b)) 2O —#H AHE CMT2A Z 5 & T 8
NEMEABLLSERcER 2 P AEA R E ML
miRNA - H i3 mRNA ® # (F #f 2 3 £ 5/ F H RN 25 &
SR SN : O =S I

[o017] WHEHBEKM > EE -—EEEEHR
CMT2A Y BEWHaHE HESHEKET @ (a)&FH
EIELECWABERLGKERSES 2GBFI 2 EHZE
Al Hua@gE #@E 25/ EEN ABHBEREAE T RHA
WY Hez ABRNEKERSED 2 &5 F 5 &
T AR m (b)) miRNA {28 /5 5] 4 B 7 §8 32 fi &
mAER CMT2AEEZFTANEE AR RSB SEH 2
(HZED — @ H A CMT2A 2 F £ 09N IR A B R 4
R e EL 2RI E AR EZEMA miRNA > H 5% miRNA
i EE 25| EHEN 2R BT RAOGHFEGFI - B
FEHERERDN  B-—HBEEZK () KB ZF
HEEE S 2D — @ miRNA (b) - i3 & B 8 &= 5§l

B K/EE ZHRE S E R MEE A SR E

9
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e  RAEEERHEEDN B - KR/KE_HERIERSE

[0018] I TAIAZFHAVGFMBH > FERKHELEE
oL B BN OB R Y -
[ & =& % 3 A ]

[ 0019])

1A £ IBEsi IR R/ A EEHE 2 (Mfn2) miRNA
B (DL & miRNA B 55 (knockdown) N JH £ Mfn2) -
1A 2t I AE 5 Ak W B 22 AAV /1 By miRNA E X% - {F
B6 /NEH/NEBET - 5 H qPCR HEMN AN JE Y% Mfn2
RNA 55 ° IB & HAE &% Ik N & 25 AAV £ v 1Y
miRNA kX% - /£ B6 /NEH/NE & BT - #H qPCR
A& A N JR 4 mfn2 RNA 2~ & 55 o

2A £ E 2C HBHIEZXBEE Mfn2 ¢cDNA #HER
(B » /i Mfn2 W& TRV XKERF F)K miR1518 #y
AAV # #5 1% - Mfn2 RNA F &R HE - Hf AAV & (% DU
3x10'" GC Z Hl & i Ik W& 7 /N & o 2A &t D&
Mfn (mMfn2) RNA ff & 88 5 09 & B R 3B - 2B & B K
. Mfn & T % {b 8y (rMfn2co) RNA 1L &5 58 F Y (& 8 &
Boe 2C & %3 miR1518 RNA 7 & 88 1 0y (5 B L B -

B 3 S A B104 KR E M HY miRNA m #H 2~ 1% H £
frg e & E LN 2 E0HNWERKE T ooy )5 H R fig (3
THEEEE UGB aED 2 REGHMEHE N B-HL
B E 5 HY S H I (loading control) Z & 17 /7 LE#Y 51 H H
K g & e

10
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4 5 BHfE AAV & #8 E X & T/ rMfn2 ¢cDNA
HE A miR1518 2 1% > JAE I /NEFHBEH KE Mfn2
(rMfn2) cDNA R FEHREANVEEEE -

B 5 s B AAV & B IR % & T 2 (LA hMfn2 cDNA
HE A miR1693 2 1% > AR /INEF BT A Mfn2
(hMfn2) cDNA R BB EH W EEE E -

6A kK [E 6B =i 87 7 /N B AR AR N IR £ & 18 AAV &
BE I T AV B B miRNA By 48 & o 6A =R BH O fEH
miR1518 5] FHJ qPCR AT M| &= Y miR1518 & miR1693 Hy
BRI - B 6B HFEM MM miR1693 5] +H qPCR Fy
B & 9 miR1518 & miR1693 1y & & £ ¥ -

THEORMUBEE CBT BLE + /Y& fH & &8 8 %
Mfn2-null MEF 4 B #% &8 Mfn2 (F 5 5 & 209 Mfn2)H
RHWAKE D RBEKEGHEREL T ELENE NGB
e & 0-2 (MIn2)RHEBE HFEHEMERVEETE R
K EH5E ¢ CB7.CI.hMfn2.GA.WPRE.RBG : CB7.CI.hMfn2.
GA.LINK.miR1518. RBG ; CB7.CI.hMfn2.GA.LINK.miR
538 . RBG -

8 T~ E & CAGRE® +1Y & &K 8 £ 1%
Mfn2-null MEF 40 g # &= Mfn2 (I G & & 19 Mfn2)1
R OKAE S KRB KEARE KL DT I E %N E SR
e & 0-2 (MIn2)RHEBE HFEHEMERVEETE R
KB ¢ CAG.CI.hMfn2.GA.WPRE.SV40 : CAG.CI.hMfn
2.GA.LINK.miR1518 WPRE.SV40 ; CAG.CI.hMfn2.GA.
LINK.miR538 . WPRE.SV40 -

11
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OA kE 9B RLLE & CB7 5 CAG £ — Bl &) +
Y & fd & BS B 4+ & - HEK293 4 Mgk = Mfn2 Ay %= 3| K
& o A B R B E CB7T BL# + 8 & 7 & # (CB7.CI.
hMfn2. GA.WPRE.RBG : CB7.CI.hMfn2.GA.LINK.miR
1518.RBG ; CB7.CI.hMfn2.GA.LINK.miR538.RBG)## 3
% > #5M qPCR M E 6 45 E Bk 2 8 £ B By HEK293 4 A
g M Mfn2 JR 55 e 9B Hm LB & CAG BLE +1
& ff &% 8 (CAG.CI.hMfn2.GA.WPRE.SV40 ; CAG.CI.hMfn
2.GA.LINK.miR1518. WPRE.SV40 ; CAG.CI.hMfn2.GA.
LINK.miR538 . WPRE.SV40)## 2t % > # ] qPCR J| & I/ 4
& k& B R B Ay HEK293 4 i &= N R 1 Mfn2 J& 55 -

10 B~ LB & CB7 Bl 0y & fE & 8 fxE
HEK293 40 A # = Mfn2(NJE M Mfn2 K RFEH &HBEB D
Mfn2)Hy % B K & 5 R B K 2 (R & AE DL T 7 8 4% 1% A
EMNGERMaEBR-2 (MIn2)RF YN G H B T E 98 89
‘@ E & KB, CB7.CI.LhMfn2.GA.WPRE.RBG ; CB7.
CI.hMfn2.GA.LINK.miR1518. RBG ; CB7.CI.hMfn2.GA.
LINK.miR538 RBG - E 2R E K FTH T o b o B LW
R HEE KL 95% -

11 B LB A& CAG B E +/ & 1E & i Lk
HEK293 4HRE £ = Mfn2(NJE % Mfn2 K RIE B & 0
Mfn2)Hy % 3]/ K £ 5 F B K E G ME BAELLT 58 4 1% H
EMNGERMGTEB-2 (MMn2)RBFEYM 5 EE T (E 980 48
EF B K B o~ : CAG.CI.hMfn2.GA.WPRE.SV40
(p6168) 5 CAG.CI.hMfn2.GA.LINK.miR1518. WPRE.SV40

12
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(p6169) 5 CAG.CI.hMfn2.GA.LINK.miR538. WPRE.SV40
(p6170) - EEREE B ERHR O T BHEUREEE
B4 95% o

12A 2 [H 12C EH~ LA & CB7 5 CAG B &) + {F
—EHH B EE B E % > i qPCR A E Y X Mfn2-null
MEF 4 B #% (ATCC ; CRL-2933)f 5% 3% miRNA (miR1518
B miR538)Hy R /AKE - B 12A EHRfE LB & CB7 =
CAG B8 £ —FBRVEBE 1% > #5H qPCR I & I 48
g B R B £ Mfn2-null MEF 4 B #F F B 4
miR1518 HY ¥ ¥ /K % 8y L % - 12B &~ & LB & CB7
B CAGEI B T —BHEBE 1% > # M qPCR I & I
d B R B R BAY £ Mfn2-null MEF 4 B8 Bk F g 4
miR538 Ky & 3 K £ /Y tb §7 - 12C #R{ELLBEE CB7
B CAGEI B T —BHEBE 1% > # M qPCR I & I
d B R B R BAY £ Mfn2-null MEF 4 B8 Bk F g 4
miR1518 & miR538 Ay % B /K £ fy kb % -

13A 2 [& 13F B~/ B E X E S e 13A
Fr/ B ERE TEEBET - B 13B 8w/ B &R B
Moy M o HORF BUAE BY S i PR U7 B OUE fig Bl B AV RS N R T
K FLAG fZ 4 /7 MFN2 #y ff % % 3 K % - 13C 8 7~ /I
BRI HEEARSEDEGEET N E/D
AP NREMER FLAG B MFEN2 By M ¥ % 3H K £ -
13D B ;57 CMT2A /N B £ =% (nTg ~ MEN2VT
MEN28#2Q)ydr > /N B HY M & #8 & (g) - 13E 8 7R 85 M #
% If [ (latency to fall)(# )Ml £ &Y /N B & B & % % o

13
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froo B 13F BEonds hiE 7 (g) M 28y /) &R TS
M e

14A K [E 14B B m 7Y MFEN2R4Q /N B (B 58 4H -
Gl-8 4 # (WT)/NE » PBS: G2-MFN2R4Q /N g » PBS ;
G3-MFN2R%4Q /N & » CB7.MFN2 ; G4-MFN2R%4Q /N & >

CB7 MFN2 miRI1518 ; G5-MFN2R%4Q /N Ee ’
CB7 MFN2.miR538 ; G6-MFN2R%4Q /N Ee ’
CAG MFN2 miRI518 ; G7-MFN2R%4Q /N Ee ’

CAG . MFN2.miR5S38)Hy ZEH L &5 & - B 14A B on £ /D
RAEA Gl 2 GTHRAMENBES R (EE K(g) - B 14B &
THE/NEE Gl 2 GTHHENFEERWEEBSE 02
50 HHY 7 & &) -

& 15 8~ MEN2R4Q N B o &2 3 B2 b 5T 69 48 ) &5
(4B & (kg)) e
[ =5 /7 =0 ]
% OH & 4 5R 95

[0020) KL BERFI - BB LHEKY - HINHE
FLELTFTERABRNEGRBMR S ED 2(58 hMM2)E O
BRI R&EWS 20— miRNA BB F 5 %
miRNAFEZMEMHHEEEETE 2N REABNEER G EAQ
2 ERFH—8a o HEETUAFEEN ABERLSGBR
GEO 2K IELHESFI L - BaH > Z ANEILE
BRHRAERD 2 GHEFINECTITELEUBRRZESRBE W
miRNA & E M EEE « A CIREFENE T ED
ANBERGRBMEED 2HNE F I K H FEY miRNA /771 -
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W ETEEE ARG R/HETEERESHER

&% CMT2A -

(0021 ) s ACHEM » flosd " WEMULGE B E
EH2, GIERNEACMIMAM A E R RER GBS E
H2EHENRNGERRSED 24K - B CMT2A &Y
PRV AHAZEREREENHBEBEREZER - 2 A
B O S i = - S
MER  BLOoBBEEEREH=ZKR(CMT)HEFE 2A2A H
(CMT2A2A) 4 2+ 2 88 1p36.2 F MFN2 A [K(608507)
FoEy EE KNG HY E E (heterozygous mutation) Ay 5
o MFN2 E A [E & R4 4 & (Homozygous)E # & HY
EERNMMBEGHNEEGERLEREMNEN CMT2A2B
(617087)  —HE A # B F L ERENER - E L
(mapping)E @ & 1p36.2 fy CMT2A % —EF R -
CMT2A1 (118210) {4/ KIFIB £ K (605995)d fy 2 %
Frsl -2 R EHEENERDRRKS WE&HZE VI
(HMSNG6 ; 601152) » — fE B 7/ = £ (overlapping) ¥ %
HEERER -

[0022) &2 R78 ~ UysEME A8 Mfn2a BN > 044
H CMT2A WEZF N RMEHEHL > HHHEPN SEQ ID
NO: 18 HRXZA -~ et A MR2A EQ0E > GHHERV
SEQIDNO: 19 - fu f e Mt & & 8 2 %1 & & 5 4 8y 4 iy
FAEBFTHEHEK SFEINA - A - RME & MERKKXR
Kk FHMEE AR ERERAOBE - KW > B8R
BEE RENE SN (EE M) EF - ERE A

omim.org/allelicVariants/608507 -
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i B :© CMT2A2 - CRPPI - KIAAO0214 - MARF
MEN2 Human = K % 8 41 %5 ¥ & A F (mitochondrial
assembly regulatory factor) » 22 . OMIM.ORG/entry/609260 -
2020F 7 H 12 HEN - WHEEABERE - B SEQ ID
NO: 19 (W ERFIE A /N 100%— 2 M8y I g M
Mfn2 & B 8 0] #5 B A SCE 0y i Bk P i, £ (f) @ - B
SEQ ID NO: 19 E 7 97%% 100%— {1 9 Mfn2) » % It
HEMERBEKY WELAEERHERXRADEME AE M2 §y
ZU KRG EEE - N2 A UniProtKB-09140(#1 40 - fir
B 305 K 307 EVEE A R R/ N IR 106-111
B /BE 258-261 N TGk 45 & L # R B ) o

[0023]) W —H B & ® » &4 — & T %Ly R
GEMmacEQD 2&ERFY > EEA SEQ ID NO: 11 2 #&%
B F7 51 50 B1 SEQ ID NO: 11 45 90% ~ % /0 95%H[E - &
D9T%AHMIE ~ 2D 98%MHEME -~ B 99%%F 100%HE H B 7
> HHFHEIE CMT2A B F F % 3B oy A 5k 43¢ 52 #l
caEH2EHHE - 2R MW SEQIDNO: 19 - JF£ & SEQ
ID NO: 2 & SEQ ID NO: 4 -

[0024)] WHEEABEKY » £H - ELTELD
fWGgREmaEn 2&BERFY > HAA SEQ ID NO: 11
BB 2D 80%E AR > (HE K SEQ ID
NO: 11 2 nt 216 % 236 # £ & (fl 40 > 100% 4 [ - 5 =
B99%MEE ) Bl EK TEAENEEF I E miR538
T S | P T - i il
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[0025)] HESEBERA - R4t —BLITELWY
MEBMEED 2HFBFH > HAFAH SEQ ID NO: 11
B Fy L e /D 80%HERFF - (HEF K SEQ ID
NO: 11 2 nt 1371 & 1391 # £ G (Fl40 > 100%4H & - =%
£/ 9% MEE) flo o EE&TEENSRB RV A
miRI1518 45 u5 Fp 5 L E & T 0F - M &4 - # SEQ ID NO:
1 EA MM FIREMEAREGDE - 2 A0 SEQ
ID NO: 19 ; SEQ ID NO: 2 & SEQ ID NO: 4 o

[0026)] A — ELRBE i 1 - #& ft — 1 & T % (b 89 ki
GEMAEEOD2EBFY 0 L EA SEQ ID NO: 28 Z %
B2 7 % 8¢ 81 SEQ ID NO: 24 £/ 90% ~ £/ 95% 4 H -
2/ 9T%MEE ~ £/ 98%MHE ~ 2/ 99%MHEE - R/HE
D 99% % 100%4H [6 #Y Fr 41 -

[0027)] "5 UTR, [ "E R EY & 7 5 &£ 4
W F ey B e 8% 5 UTR @B HELL 3> UTR & - — KM =
S5UTR EE BAO 3 AKX BB 24 200 @z 58 » 0 0] 2
BEhEER -

[0028] T3 UTR, i " EREV & B F ¥ B T
W HEEWR ST UTRE - AEEARBEWRPE - 3> UTR &
BERA 200 Az HE 24 800 HfZ H M > Hu BIE LK
A -

[ 0029 ) W A X FF £ A » " miRNA | ()& 5 #& /h
RNA » HB/NWIFEHEBE RNA 77 F - HFHE mRNA I
IF mRNA# EERLEODE - — &M E > Bk E KA RNA
B A B & f## (self-complementary)®y " £ & -3 & (stem-

Ei
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loop) , & HBEGBEAEEBN T80 TN E
— Rl ZEHEBAcETRERIEREE R ERK (A
W > 5] & g (guide strand)) HY IE & B (B @0 - FE f& K
(passenger strand)) - B K K5I ERILF G /MME - B —
LEEEmY »H BERKEKSIERILST 100%G f#MHE - »
— S HEEEHEY > BEKRERSIERIEFZRED 50% 20
60% -~ &£/ T0% ~ £/ 80% -~ E /b 90% ~ & /D 95% -~
£/ 99%g wEME o BEIE R RS E R A A MY e A B8R ER
I mbtbEMmME WS AEBEEMN > P RE KD
RNA “HERRERERSIERAERFZD 120 22D 3
2/ 4D 5 FD 6 b1~ 20 8 2/ 9 H
2/ 10 SEEHE - —fME > ET®HAYAT 2-8 @ &% FE
(FEHPREH)HWE "B+, BE HTHERINEKES
THEEBEEASE  FHNE -—FEREEHRNEBERE) LS
B THh o BE M-S EABERM - P KEKE RNA
s BERAAHEBREH - WAXAHER > miRNAEH
"HETFRFEY L, HEBEMB AL /MEmERLHEME nRNAH
Wwo AENIEME M2 IR REEECNZERE SR - &
2 mRNA HY B 52 56 B (L (silencing) - Jb 7 & BK (L H] A2
AR NR M hM2 = T FEE WA E T 2 HRR o FRIE
5 fH 5 BH - i 2 " miRNA | & O OA T % /)b
RNA(amiRNA) » H & AN T & 5+ 89 -

[0030] " HAMMZE , AR N ZEL PN ZT
W% By A4 M (B 40 e L G ) o i BE S B B B R A (BT 0 H
S EI PR ELEERBERN g - 52 MKk

z~ /7

i
\S
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k% s mERERE - BRE - L (bulge) -
#OPE L (junction) R N B MY RE o FE A H A& B (P4
miRNA B AmiRNA)& # {7 &1 ) pe - WA KRN G L -
[0031] R Z EHEB A miRNA K& 5
EMEMERER CMT2A MWEFF N EME AN BN &R
e EL 2ERN  MNEEAREBERG - miRNA & F
BETHR | 89K &EFF Y > SEQ ID NO: 27-46 ~ 68 K

I}

89 o
[ 0032]) F 1
miR # |[FEZEE hMfn2 f751] SEQ ID NO: |miRNA 7741 SEQ ID NO:
538  |AGAACAGGTTCTGGACGTCAA |47 TTGACGTCCAGAACCTGTTCT |27
874  |CAACTCTAAGTGCCCACTTCT |48 AGAAGTGGGCACTTAGAGTTG|28
877  |CTCTAAGTGCCCACTTCTGAA |49 TTCAGAAGTGGGCACTTAGAG |29
946  |GCTGGACAGCTGGATTGACAA |50 TTGTCAATCCAGCTGTCCAGC |30
1377 |CTGCAGTGAAGACCAAGTTTG |51 CAAACTTGGTCTTCACTGCAG [31
1686 |CTCCAGTAGTCCTCAAGGTTT |52 AAACCTTGAGGACTACTGGAG|32
2115 |AGTTCATGGTTTCCATGGTTA |53 TAACCATGGAAACCATGAACT |33
2164 |CTCCATGGGCATTCTTGTTGT |54 ACAACAAGAATGCCCATGGAG|34
2390 |CAGGAACTGTCTGGGACCTTT |55 AAAGGTCCCAGACAGTTCCTG|35
2457 |AGGAAATTGCCGCCATGAACA |56 TGTTCATGGCGGCAATTTCCT |36
1693 |AGTCCTCAAGGTTTATAAGAA |57 TTCTTATAAACCTTGAGGACT |68
GTCAATCAATAGCCAACCTCA |58 TGAGGTTGGCTATTGATTGAC |37
AAGGTGTTGACTGTGTGAGAA |59 TTCTCACACAGTCAACACCTT |38
AGCAGGTTTACTGCGAGGAAA |60 TTTCCTCGCAGTAAACCTGCT |39
AAGACATTGAGTTCCATTTCT |61 AGAAATGGAACTCAATGTCTT |40
TCACAGGTGATGTCCTGTTCA |62 TGAACAGGACATCACCTGTGA |41
GTTCACATACCTGCTTGTATT |63 AATACAAGCAGGTATGTGAAC |42
GGCTCGGGAGCAGCAGGTTTA |64 TAAACCTGCTGCTCCCGAGCC (43
TGGGCTCTATGGCCTCCTCTA |65 TAGAGGAGGCCATAGAGCCCA |44
CAATTGCTTCCTGCGGGTAGA |66 TCTACCCGCAGGAAGCAATTG |45
TTCTTTGTGTCTGCTAAGGAG |67 CTCCTTAGCAGACACAAAGAA (46
19
PD1216794/jt
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(0033 WHEREHEBERPA - 1 F 5 BHZ R F M
My g P F 100%MHE - WEREERBERA - &7 7
FIAL B B #y miRNA (572 3)H — BN miRNA 2
miRNA IF % I By 50 2 (IE #| (H) Rl WY S'im € )V L & 2 =
7228 KN o ER O BEHREATEER - RN
FEERERY BT FIHEELS DR miRNA F 5]

|

NWRERG30% HEEATRED 7THZHFRZ4 28
mEKR ‘®REAIRBED 8 HZEEFRELS 28 % FR& -
REALR THZERE 28 M TR -8 HZHRKRE 18
6tz HBE ~ 12582 28MZ%EHK - & 20 H 248 26
{6 #% 5 B > & 21 @ =% 5 Bk - &9 24 (&% 5 B - 204y 26 {#
ZE®R - RAXREMSEZHF - miRNA & DL E & -8R E

miRNA FIEY I RXNEZE > FIORERL 50 24
BOEMZHM N SSEZER®RE2L T0FEZER - X&
BR60F 65HZEFR - NWHEEEBERKP - I miRNA
A EadN S EZEE -8 21 @ZE8ETFI

19 EZEFREIBRBEEELY IIEZEREEFI - H
FTIEEFIHENERS —ERHWELREHEOZTERD
R#EFRI - BEH miRNA G FF 2 6% SEQ ID NO:
15 7 miR1693 FF 3] « AEEHEBE WG > miRNA 4F 1§
5 4 SEQ ID NO: 15 (miR1693 > 64 nt) ;s miRNA 45
S FF ¥ B & SEQIDNO: 15 22 /b 60 {HEE % T > =
miRNA 4G HE FE % & Bl SEQ ID NO: 15 BEH % /b 99%—
BB RFA o HE &8 SEQ ID NO: 15 YK EHHK 6 £
X% EF B 26(8 SEQ ID NO: 68)E A 100%— M 1Y F
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ot

/7

i
5

Z LEBERY > FRZ5ES —FF K SEQ ID
NO: 15 2 i B 6 ¥ 26(5 SEQ ID NO: 68)# Hl £ « A X
H—HBEM®PH > SEQ ID NO: 15 Z & 6 £ 26 &
W HEEBRARIARNE®R-BEERFI - HNEEAEE
H i 1l - miRNA 4 # /& % & & : SEQ ID NO: 16
(miR1518 > 59 nt) > fl & Bl SEQIDNO: 16 B H % /b 99%
— B RFH -  RPELEERBERM 0 miRNARE F I
4 SEQ ID NO: 89 (miR538 > 59 nt) ~ 5 — & & ¥l SEQ ID
NO: 89 ERAE/D 99%—HMENFH - WELERBEFK
o - BEEREANE®R-BERFY  HPFEEFTBHHARKERR
SEQ ID NO: 16 2 nt 6 & 26 - 3 SEQ ID NO: 89 2 nt 1
© 21 HESEBEFRFY & SEQ ID NO: 41 2 nt 27 & 45
5, SEQ ID NO: 89 2 nt 22 % 40 -

[0034] WHEEAEEEKY > B+ (W RH
HE&EBERE)T&AH ZN — M miRNA FiEF 5 - a0
el E EA M2 — -~ ZHEZHEFIE miRNA 4
BE 5 - (a) & SEQ ID NO :15 (miR1693 > 64 nt)Hy
miRNA F M F 5 ;5 (b)AE & SEQ ID NO: 15 #y £ /b 60 {#
BB H B miRNA FHF 5 5 (o) & B SEQ ID
NO:15 EH £/ 99%— H M H miRNA BB R > A&
Bl SEQ ID NO: 15 & HEMH 6 £ K H B 26(5 SEQ
ID NO: 68)EH 100%— KM F » K/ (dDE & T 75
Z — B % &HW miRNA 45 6§ 7 51 :

(i) TTGACGTCCAGAACCTGTTCT » SEQ ID NO:
27 5 (ii) AGAAGTGGGCACTTAGAGTTG » SEQ ID NO:

21
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28

29

30

31

32

33

34

35

36

37

38

39

40 ;

41

42

43

- e

- e

- e

- e

- e

K

(i11) TTCAGAAGTGGGCACTTAGAG » SEQ ID

(iv) TTGTCAATCCAGCTGTCCAGC -
(v) CAAACTTGGTCTTCACTGCAG -

SEQ ID

SEQ 1D

; (vi) AAACCTTGAGGACTACTGGAG » SEQ ID

(vii) TAACCATGGAAACCATGAACT » SEQ ID

(viii) ACAACAAGAATGCCCATGGAG » SEQ ID
(ix) AAAGGTCCCAGACAGTTCCTG -
(x) TGTTCATGGCGGCAATTTCCT -
(xi) TGAGGTTGGCTATTGATTGAC >

SEQ ID
SEQ ID

SEQ ID

; (xii) TTCTCACACAGTCAACACCTT » SEQ ID

K

K

.
K

.
K

(x111) TTTCCTCGCAGTAAACCTGCT » SEQ ID

(xiv) AGAAATGGAACTCAATGTCTT » SEQ 1D

(xv) TGAACAGGACATCACCTGTGA » SEQ 1D

(xvi) AATACAAGCAGGTATGTGAAC > SEQ ID

(xvil) TAAACCTGCTGCTCCCGAGCC » SEQ ID

(xviil) TAGAGGAGGCCATAGAGCCCA - SEQ

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

ID

NO: 44 ; (xix) TCTACCCGCAGGAAGCAATTG » SEQ ID

NO:

45 ; B¢ (xx) CTCCTTAGCAGACACAAAGAA >

SEQ

ID NO: 46 » R (DE xxX)ZF—FHHE - P HEEERBEF
B s F Bl REEXIXBZEEREB)ITEAH —

@~ {85 F % {# SEQ ID NO:

16 (miR1518)> miRNA

WHERFY  cRMEEAEBERS > BT (HW > RIA
Ex&sEEREB)T&H —# - ZF=EF % SEQ ID

NO: 89 (miR538) . miRNA 45 & F¢ %] o

PD1216794/jt
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[0035] s0 A SCAT(EMA - " miRNA fE# F5 , &I
7> DNA IE [d B (5% 3°)(fl % » hMfn2 Z I [\ B ) F#Y 7
I H Bl miRNA F 3 (B miRNA &+ F 52D EH o Aa
i - mIRNAfEHFIHANEBENVEEREY NI EEZEE
By MR EY o B o#e e st B A FF A &) A R R E BV A i
2 miRNA Frfr 22t #EE -  FHZBRPREHR  RE
hMfn2 B —EERBEFEMLNELDE > HBE R 6 HE
MR /EH E amElfFH AR > miRNA (B 5% 8 = AN R M
hMfn2 E R - [G B & e 8| k%2 CMT2A EEHEHNK
T LAY hMfn2 BN - ER M > S HEBIRE XN RENS
hMfn2 By Al st R EEEHNMI EARENESE T F
F e

[0036] B A J » miRNA EHEFIHGEE 2D 7
JlzHEBRZ24 28 @ZEE  RERE
N8 MERE EEL THKTHR2 28 MK EFHK - 8
EfzHEkz2 I8EKER - 12FHFKRE 28 % TFK
4 20 % 26 (HZHE - & 22 ExERE - 24 #Z%F
Bz ~ 204 26 i EH  HHEAZRD -6 FEE K H
w7 H 8 {(HZHE) HB miRNA EFFI LM - R
HEBRERY  HEHEFIEEHE miRNA &7 FJE
HOE WG M (100%) B0 80 o0 & ey e Al - B — 5§
micH - WNEEEBERY  FEFNEEEL 7 2 8
@z H B HB miRNAEF F5 100%5 # - LA
RREA - BEE RSB miRNA &+ FF 5 100% 5 ff 49
FFAlpeEk  NWEEARBHEHRY  FEEFIEHBEET

23
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Al 100% G ey ol 2 % E B a - ==
By HHESHEBEHEN 100N EREESEERF
I RERZED 30% - REEEHBER > BEFIHYHE
g E 77 B1 miRNA B 204 80%E & 99%HY &4 T
RHEREEREERM £ &H DNA EHKEANEXREE-S
miRNA 28 /7 5] & miRNA 89 & [0 & # F 50 -

[0037]) 40t » AL MEAFFE SEQ ID NO: 11 K
24 #y Mfn2 GRHEF A 95% % 99.9%HMH [E - H # &% 51 DL &
TR ENRBERETEREN miRNA TERNRAANERF
B e

[0038]) W H L A B E M A - miRNA (B Jg 8 5 N B
PE hMfn2 B [ - [6 FF & 0 8 5 &€ T % (£ 8y hMfn2 B F >
H P W IRME hMn2 8% 7 5] & SEQ ID NO: 18 - jt K &
BERERP > miRNA G FIEE T Z -2 F
(i) TTGACGTCCAGAACCTGTTCT » SEQ ID NO: 27 » &

m SEQ ID NO: 18 ¥ nt 216-236 : (ii)
AGAAGTGGGCACTTAGAGTTG » SEQ ID NO: 28 » #! [
SEQ ID No: 18 2 at 552-572 :  (iii)
TTCAGAAGTGGGCACTTAGAG » SEQ ID NO: 29 » #! g
SEQ ID NO: 18 = at 555-575 i  (iv)

TTGTCAATCCAGCTGTCCAGC » SEQ ID NO: 30 » # [
SEQ ID NO: 18 ¥ nt 624-644 1  (v)
CAAACTTGGTCTTCACTGCAG » SEQ ID NO: 31 - # [
SEQ ID NO: 18 2 nat 1055-1075 : (vi)

AAACCTTGAGGACTACTGGAG > SEQ ID NO: 32 > & |q

-

24
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

SEQ ID NO: 18 > nt 1364-1384 :  (vii)
TAACCATGGAAACCATGAACT » SEQ ID NO: 33 > # [
SEQ ID NO: 18 =~ nt 1793-1813 : (viii)
ACAACAAGAATGCCCATGGAG » SEQ ID NO: 34 » # [
SEQ ID NO: 18 2 nat 1842-1862 : (ix)
AAAGGTCCCAGACAGTTCCTG » SEQ ID NO: 35 > # [
SEQ ID NO: 181 ¥ nt 2068-2088 : (x)
TGTTCATGGCGGCAATTTCCT » SEQ ID NO: 36 » # A
SEQ ID NO: 18 2 at 2135-2155 : (xi)
TGAGGTTGGCTATTGATTGAC » SEQ ID NO: 37 » # [
5’UTR : (xii) TTCTCACACAGTCAACACCTT » SEQ ID
NO: 38 : 5 4] 3°'UTR ; (xiii)
TTTCCTCGCAGTAAACCTGCT » SEQ ID NO: 39 » # [q
SEQ ID NO: 18 = nat 1157-1177 = (xiv)
AGAAATGGAACTCAATGTCTT » SEQ ID NO: 40 - ¥ [
SEQ ID NO: 18 2 nt 1616-1636 : (xv)
TGAACAGGACATCACCTGTGA » SEQ ID NO: 41 > # [a
3°UTR : (xvi) AATACAAGCAGGTATGTGAAC » SEQ ID
NO: 42 : 5 4] 3°'UTR ; (xvii)
TAAACCTGCTGCTCCCGAGCC » SEQ ID NO: 43 5 # [g
SEQ ID NO: 18 2~ nat 1146-1166 : (xviii)
TAGAGGAGGCCATAGAGCCCA » SEQ ID NO: 44 > # [g
SEQ ID NO: 18 2 nt 1914-1934 : (xix)
TCTACCCGCAGGAAGCAATTG » SEQ ID NO: 45 # [a
SEQ ID NO: 18 2 nt 390-410 : =% (xx)

25
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CTCCTTAGCAGACACAAAGAA > SEQ ID NO: 46 - # [q
SEQ ID NO: 18 2 nt 904-924 -

[0039)] WHREEBERPM - & TE(HY hMfn2 %
B /7 %1 B SEQ ID NO: 11 ¢ 24 - > Rt B 88 7 i » &
T LH#y hMfn2 #Z B Fp 71 &% SEQ ID NO: 18 » H f #% ¥
e ELE 12332 4 AREREREYE - G)
SEQ ID NO: 18 ¥ nt 216-236 ; (ii) SEQ ID NO: 18 » nt
552-572; (iii) SEQ ID NO: 18 2 nt 555-575; (iv) SEQ
ID NO: 18 2 nt 624-644 : (v) SEQ ID NO: 18 2 nt 1055-
1075 (vi) SEQ ID NO: 18 22 nt 1364-1384 ; (vii) SEQ
ID NO: 18 2 nt 1793-1813 ; (viii) SEQ ID NO: 18 2 nt
1842-1862 ; (ix) SEQ ID NO: 18 2 nt 2068-2088 ; (x)
SEQ ID NO: 18 2 nt 2135-2155: (xi) SEQ ID NO: 18
nt 1157-1177 ; (xii) SEQ ID NO: 18 2 nt 1616-1636 ;
(xiii) SEQ ID NO: 18 2 nt 1146-1166 ; (xiv) SEQ ID NO:
18 2 nt 1914-1934 ; (xv) SEQID NO: 18 2 nt 390-410 ;
5 (xvi) SEQ ID NO: 18 7 nt 904-924 -

[0040] AMEEABEHRM > BB WO £XH
ExefAHE#HBERB) A KL ITEH M2 F 7
K ZE/DV—# miRNA 5 F 5 @& > H P % miRNA B &2
P st B8 | AE 3% & T A2 (L hMfa2 7 Al R F 2N R ME A
B M2 (s - PEESEBERG  ABENSBHRS
EH2HERY BEZ /D — miRNA ~ F 3 (5°)H I — #
TR ERE TR ERE I R RNHEEERE
hMfn2 45 1 FF 5 B9 4% 1F % 68 7 K & S5'#Y miRNA 45 1 & 5
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WikEkw cEME2LH 75 FAZHRE - REEHEREEKP
HE T R 75 M EFRZELD 300 FZFBEK - K& 75 @
fz Bk £ & 250 [ &% FE& - B4y 75 (= H BR £ 49 200 {F
fER > NG TS A ERELS 150 A EFRK - & 7S5
{\ % F B £ & 100 [ % 5 B& - 204y 80 {f % H Bk £ &y 300
\ % F B > 308y 80 M HM £ 250 Mz EFH] - &
80 f[ #% H B& £ &y 200 {M % F E& - =04y 80 Ml % H B £ &
150 @ #% H BE ~ 304y 80 M H B 249 100 (A F#& - o
BEER > & T A hMin2 & 85 7 5l & £ /0 — {#f miRNA
W FIMERY 75 MEZER - Bt HRTFIR
BT Hek /D EMIRG MM - JTEF > BRT
HafE -2 HEHANETFY - REEAERBERH > — L
Z 2 miRNA B AN aesTrd - RNEEAEREHE
W Bl > T 5 & SEQ ID NO: 17 - X K &£ B 8 H it
pl - 5 F3 & SEQ ID NO: 90 -

[0041] WAEEABERP - £ THEH hMin2 &
% %0 & miRNA & 8 F 5] (% & M1 F [ 8y =% B F 5 &
%o pla > ZELLERyAEERE - e — %8 Kk — LNP
W &F  NEEEBERM  WHEAEIKLRERB AAV H
e WHEEHBEREY LFHBEARAAERHEE - R
L AREREY  HEFHEBAEAHEERE  REE AR
> B EAAREERERA - RFEEAREHEK
# > miRNA mu5 Al &Em LNP 0% —JE R B EX AR
Koo RMELEBERA - & THEH hMfn2 F 5 & h
INP 5 —ERBREEARGES  NEEERE KD

@

“”E

\

i
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R _BUENAEARERFE WO FERKIFFE
WHEABEBNEREBE)ZHEHEG REFEHEEEHEF K
B> U ENARASEKERNELEEREZE ZHKJEE L HEF
Y B ERGF 2 —HZ M N S — @2 A& E
NWHEREEBFRY > & TELEY hMfn2 F 4K SEQ ID
NO: 11 ~ BB H 90% % 100% M [H 2 7 % » H & 15
mRNA » % mRNA f # B H 1L [ % ¥ #Y miR & & H & 15
hMfn2 - AR EEBERBERBG > & TE LI hMfn2 FI 5
SEQ ID NO: 24 ~ B H 90% % 100%fH [6 =~ FF 5] » H 4R
B mRNA > 3% mRNA F # 815 6 5 # T 09 miR & & H %
5 hMfn2 - P EE BB E KA > % miR B miR538 - K
A SEQ ID NO: 89 x4l » H w2l ®& Fay N IRME
hMfn2 » {H H A 8 5 & T BB hMfn2 ¢cDNA FF 5l 5 &
T AL FT 48 5 B mRNA J5 41 o

[ 0042] W A XA > flf 58 " AAV.hMfn2 | =
"rAAV.hMfn2 AR E—HEEAEHBEEBERE 0 HEH
AAVRZH  MRBHFAEFEEERE  ZHEHEERBEG
andEGsFEIZER T ABREEMREED 2 &B F 5
(Pl 20 > ¢cDNA) - M K A A » fif 88 " AAV.hMfn2
miRXXX , 8% T rAAV.hMfn2 miRXXX |, B R i — 7 = 4
BMHEMEE  HEHFAAVKEFE  NRBEFEAFEBEBER
B ZEBEREBEEa® N ERMEABERNEGEREBR S ED
2 4R A5 7 5 2 miR o

[ 0043 ] O 5 EHF & W & & H & > ] 1
AAV1 hMfn2 5 rAAVI.hMfn2 - H{&FEFE EH AAV]1 &
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~ B4 AAV: AAVhu68 hMfn2 3% AAVhu68 Mfn2 » £ {4
S B 7 AAVhu68 2388 >~ &4 AAV : AAVrh9l hMfn2 =
AAVTh91.Mfn2 » H {4 5 B 75 AAVrhol 2% g& > & 4
AAV -

[0044] " E4H AAV , B " rAAV , B — i DNA g #ii
MwmEEr  aAMMETH » AAV 358 R & B AR E
ZEEEREZVPERFEENL AAV BE N IE AAV &
W - BRIEFESAHRHE > SRS THEHEE " rAAV
) LM{ER - % rAAV B —fE T BB RRE F
N TREEE, REEGDEMIIEME AAV rep B R
Nt AAVcecap ER AAEEEFR - W EEERBE
B o ME— By AAV BB OAAV K | K ig E & F A
(ITR) > W EANEFHEBEREN 'K 3Kk » DLFEE A ©®
ITR AV ERKFAHFIEEL AAVFEEWN - — &M
= AAV FEHh 60 (H A (cap)EHE X HE L VP~

2~ K VP3 FrfER - WFD I | S ey 7 =
> EERI&Y K 1:1:10 & 1:1:20 - HUJRFY AT 2 B HY AAV -
] EERZE AAV (E B RIKHY AAV JFE 5 & B8 5 8 7Y 2K
WM —BBEEEA > AAVEER AAVI B H & T
EtWwERE  NEEZAEBEEKN  Z2EE AAVI FHE
B AAVO.PhP.eB % 8 (SEQ ID NO: 84 Y #% M F % : SEQ
ID NO: 85 Y EAMFI) NELEERLEFHPH - PhP.eB
mAaE M EEMNN/NNERMWME > H A ABES EL X FHEE WY
W AAVhue8)Wy @ & = - N E L B B8 F i > &8
EOEGBER rAAV HE AWM FilE " AAV ), BB
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FoHBEFREFONHEHEMEZE - BRESHEH » KX
Friat By AAV 5 f8 ~ ITR - R HEZEE/W AAVH G T EF 5
o HMEM AAV: BEHEHARNEEWTH AAV
AAV1 ~ AAV2 - AAV3 ~ AAV4 ~ AAV5 ~ AAV6 -~ AAVT -
AAVS8 - AAV9 - AAVrh10 - AAVhu37 - AAVrh32.33

AAV8bp ~ AAVTMS8 F AAVAnc80 - AAVI - AAV2

AAV3 ~ AAV4 -~ AAV5 - AAV6 -~ AAV7 -~ AAVS

AAV9.47 ~ AAV9(hul4) - AAV1IO0 - AAVI1l - AAVI2 -
AAVrh8 - AAVrh74 - AAV-DJ8 ~ AAV-DJ ~ AAVhué68 ~ &
AAVO & Z B (40 > 20204F 12 H 1 H H 5% >~ US 5B H
A F No. 63/119,863) » i K R & - & & ffl 0 WO
2019/168961 K WO 2019/169004 > Wi & R X B A K /D
7% AS B BE B BV OHT R AAV BB R H A & 5 US & B & H
3% 2% No. 2007-0036760-A1 : US /N B = | H 35 & No.
2009-0197338-A1 ; EP 1310571 - 78 % H WO
2003/042397 (AAV7 R HEHE AAV) - US H f| 7790449
K US #HF|] 7282199 (AAVS8) - WO 2005/033321 & US
7,906,111 (AAV9) ~ K& WO 2006/110689 -~ & WO
2003/042397 (rh.10) -~ WO 2005/033321 -~ WO
2018/160582 (AAVhu68) > It & # h 3] A #f A A L - 7R
% H WO 2019/168961 & WO 2019/169004 > # i It & &
T OAAV BEHRERMSR - HEBEAESH AAV o] &
KR B ¢ AAVrh90 [2020 4 4 H 28 H H 3
PCT/US20/30273] ~ AAVrh91 [2020 4 4 H 28 H H 3% ~

W

\
/

i

PCT/US20/30266 ~ k& 2020 &£ 11 H 4 H H i 2 US EF B}
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H F] 3% & No.
M B 8F = No.

AAVrh91.93

Z US Enn ET
AAVrho93 -

PCT/US20/30281] >

N AAV

EI EFI Z US Etll:[ E_J‘

FS5SHISHHHE
gl

AAV3B.AR2.03
AAV3B.AR2.06
AAV3B.AR2.10
AAV3B.AR2.13

63/109,734 ~

AAV3B.AR2.04
AAV3B.AR2.07
AAV3B.AR2.11
AAV3B. AR2.14

K 2020 &£ 8 A
63/065,616] -
[2020 4 4 H
EFE 5l 6 A AR S e
B AAVIBERE » HH
F H g5 & No.
> US [ 0% & ] H
AAV3B.AR2.01

A‘EEH—»

B IR

AAV3B.AR2.02

28 H H 55

HEHE

A 2019 £ 10 § 21
62/924.112
No. 63/025,753 »

AAV3B.AR2.05
AAV3B.AR2.08
AAV3B.AR2.12
AAV3B.AR2.15

14 H H &
AAVrh92 -

& 2020

AAV3IB.AR2.16 - 3 AAV3B.AR2.17 > I F # m 5] A 6#f A
A e b F SCRRN i AL T OBE R O A rAAV By H T
AAV 7 Be > IR MESIHHFA - REABENKNEABTZEEE
Y (NHP)FT B g sl & TR H & o /o T HY AAV
T KB AAV2 B —HEHBELRERB R & E D
AAV: HEEZRHR AR BREHEHSE KBV EN T AN
ERN@ERER -

[0045] W AR "THEEKENE , G EE
£ 72 B W 25 FE AL BY R/ R = (P14 0 tAAV) R N ED BY %
By - B RFIE A AAV K E Kk E 8 F 5
(ITRs) » WA ZH & » &BEERNEH 52 37 HRER
G 5 - Y (B > AN (— B2 (H))
EFE K H AAV2 2 ITR > — fll B X Rk

E&%H AAV 5° ITR -~
& AAV 3’ ITR - Hf #E
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B RE AR AAV > RO B ER £ & ITR DL FE - 7B K
LEREmMG - ITR kBB A EBEPREME rep I
) AAV B G AAV M E /Y AAV KR - B & - A ff
AHE ITR #ld - 5 4 # (scAAV) ITRs - B & AAV K
H H fH(sc) AAV “ZFBEHBEEN rAAV - AR — &%
mmBry >  BHBFIER  HEHAFHB LK -
EHE - M RNA 7+ (/40 > miRNA ~ miRNA 1] #
BV HEEREY - ZREREFI G UL B EHS
WA R EERE S - BER/NKREN T XA
BidH MR EH B  HBERBINEEHGFGN AL
O EE R A 5T e
[0046] P —fHIF » "THBERBE , B 52 3’ &
EREEAHEBST ZMW®FY - o 8 0F 238 2 3 6024
A2 aEs& TRAEN AE M2 8 F 50 % FE
Fe BB PR M B & HE N JR ME Mfn2 B miRNA ¥ 2 FE A
(ZHEEF IR EEAREPSIEEE 2 RE) HHF
HBFREUFITAERMERTFI > ZRMERFIRF
EMtBEEHEBERNBEREHBRABRXNEEEODHE
oo W - AAV K |1 K B B £ (inverted terminal
repeats) i 74 B 4 £ AAV K K & H T M N F F
(parvovirus)®z fg i -
[0047])] PELSERBERO - Rt —-HKY  HE
e BN E B R K MR RS R E RS & BF (stock)(f 0 o
H AAV ZBH rAAV > H (B L 8w fE & R H K/
R 1 4% & ot Ay 4 B (B0 40 - CNS > AL E B 40 w48 4N A

Hr m D&
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(%0 S AR & B2 - OF & 2 IR Al BE (Purkinje's cell) ~ 57 fir 4l
B~ MR Al BT R W &% i &K T 4 BE ) e ot &L BB 4 BE (2 B R
A - FER Al DM EREAR - KEEEA
fg) s B AFEL TEAEL hMM2 g8 F 5 &K/KE D —
{f & W IR hMin2 AR % 2% H miRNA Z & & > HH
B IR RS 2 P e A & & (CNS) » K & B8 H i 1 > oH
MR a —HEZMOAR XMy EHBERY AR E T
£ 8T EBE K AN (intra-cisterna magna)  jY K & H 8 H
WA > HRVBEEERE EEZ-(CT-)rAAV Jx B M #&
T o REEEBERM > HELWHERNBRETF S
(Ommaya reservoir)ffi & 7 - R X E BB E KA - & T
BEHEBENHKY -

[0048] W AXXFrER > "TREE, GiEEAEEY
ELEAHANERRFINWO  FHEELHE  BRIHE
AHANEREY ZEKN cDNA - mRNA F) K 8 H A] # (F
o PRV ET A B oy T 2% 38 B A 51 E B
ZRFINEEERNREY 2@t - BER/KFHR - 14K
FTEER o T EBEME R, A AR KB
G FEE Y Y RAE E AN ECE /R B A (E
RIS =T S T O = SN i i =T S I i i SR £ B B
W ZBE T M s AE T~ BAL % F 5l (Kozak
sequence) * % iR H Bk {b (polyadenylation) ¢ 5] ~ K& TATA
ME - REER ITHETHS > TemaE2RFIZ EF
(8 R E R SRR /5 > #la > — =% # BB
T Bt r WETFF S UERERRFBIE T IECGEER

33
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

HE 3O —=HZEELETRFATHFY > 0 B2
ZMERMEMZ 3>REZFE G UTR) WEE AR HEIE
ol e FS G REEREERNEYD ZZEF A
HofZz#EaFrEmE A ZERFIN > S>-REFE
(SUTR) M A E N EV I BRI oM - NWEEARE
e REECLS NP EERNED ZZERY - R —
EHRBERPY > KRIWFET R HEIEK T (monocistronic) =
B JI|§ &2 7 (bicistronic) R B [H - R H T A& &t 6 > g
g HAENRN, GEFAABEZABRAKEINIFEN — K ZHE
DNA 51 -

[0049)] lBH >~ WETHNREEAREFHBH=SA A
MM EREVHESFIAREE > LWHA/BKEE

A BE By B E R R Kk HoE R E S P A (5E WA SR
E) - RMEEAEBERY  HBERET=H =ML E
Hy 2= -

(0050 MAEMARBERP - REE B S hMin2 &
5 (F /30 8 s N JR M Mfn2 A miRNA F%0) > BLE)
T HuaAaEH sHE#HGFY > EE A 6K EEKE
(Pl @ - rAAV ~ 18 J& & (lentivirus) -~ K 8 % J§ &
(retrovirus)% )/ -

[ 0051]

AAV

B 4H W /N R F (parvovirus) ¥ H W & E B A
CMT2A W& - WA - EEHM/NIKHEF AT &
AAV 788 (BCK R A & (bocavirus) @ 8 ) » v K & A %

Wﬁ}m%
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Hipl > EEERFMRMEHG AR R/EKTED T
TL R /B R RE M T PR - YR ERE
B KAXIRENEKY T AREAFTE — rAAV 25 - HAE &
rAAV > Z rAAV G & & T (L8 hMfn2 J ' 2 M 8 5
A JR M hMfn2 B9 miRNA DL{FE [ T 3F & AR % hMfn2 K
EALH VR E hMfn2 BERBEFABEANENE - RHEER
BE WG - rAAV AT & & hMfn2 H e B & &\ T~ HFEE& A
JRAME hMfn2 2 miRNA WA EHBLERT  HWEHEE
e E A >0 rAAV I B & £ /0 — {§ miRNA > % miRNA A
THE ANJEYE hM2 > HE —SHEB(RETHRKRY)E ®
hMfn2 o

[0052]) #lsm » fE AR HEELL F(HI W > AAVhu68
B AAVIO)YHY AAV X8 FTE 4 AV ECRE T 4 A DL A E #
BE > B E(EE 7Y CNS B | i & B hMfn2 - B(FE - 2K H
B S AT 40 > AAVIL -~ AAVThO1)HY AAV 7% 8 AT & 4 |y
HEOTHERE MNHAEECEAERBEKY > HEM/NIKE K
HE AAVREFEIT R AAVEEHNE & KIE -

[ 0053) AAVI] B B (435 HH AAV vpl EHE - AAV
vPp2 EHE K AAV vp3 EHEH N HE - R EVERE
Wl AAVI ZREE S HELME 1:1:10 2 AAV vpl
EHHE  ~AAV VP2 EHE K AAVVP3 EHEH » HE K ®
W oe0E vp EHEWN TI Z T HERE - AAVI R A%
BEERNBKGRFILE R AAV Bk (F1 4@ > EH AAV
TEANGERAEBGERNK) MM > FHEREH vp EH
BRI VPO Z B ZERFY - NEHF AAVI BB rAAV

\

~
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A WM kM R E > # I R P UsS F A
6,759,237 ~ US HE F] 7,105,345 -~ US H F| 7,186,552 ~ US
H M 8,637,255 K US HF| 9,567,607 > L F # 1 5] A
FAARL - 2 HE WO 2018/168961 - H # 5|l A ffF A
K o PPEEEHBEER A 0 AAAV] B9 B K VP E 1
Bl (isoform) ” B 'E HR B HY R 2 dH Bk > R & £ H E =& /& i
EHIFRET VP EHEHWEE - &% VP EHAEADO WO
2018/160582 ot Fr iE & HY #¢ B B Fz (b - %8 b 51 A & 2 52
BHEAAX MNREEERBERD  AAVERELENLNTIZE
B — I TIRMEAEE A EE - R E
A E o o WY B BB FE A b AL AR B R BR MR Mz (b 3 AT Y
T E > HEMSIAFALRL REEHEEE
B> — B (E T E - BN & mEAYH KBGO AR S
Mg e NMEEZAERBERM  HFE AAVI B2 E
Hffr & 57383512 R/ 718 Y N & #Y H B B& #7 f&
HORl > RIFRELEEE) - WEEERBERD > AT — 4
TRT ARy VU E L BEHY NG BER ARFH —iEfrE - RNHEE
ERERPA - & AL NGEAH WO2018/160582 ot IE &
Ka#pl & Eeyfr&  HBEASAGF AR
[0054] WA EH > AAVhu68 B hiE W0 WO
2018/160582 T E AV R > HFEHSIHHF ALK -
WA SCHH - rAAVhue8 BEHEEE LK T AEE B
rAAVhu68 78 © Z £ &E 2 & H AAVhuo68 % B i & &
e o WHEEAEBERPE > AAVhue8 B FF 5 & SEQ
ID NO: 81 4 fE SEQ ID NO 82 i E g 7 % - 7° F 4t
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ERENP > AAVhu68 & B 7 5 & SEQ ID NO: 83 45
W5 SEQIDNO: 82 Xl A B P 4l - £ H 5 (# &= B 5 vpl
A A& E BT £ WY rAAVhu68 & E £ vpl EHE ~ vp2 &
HE KR vP3 EDENREEER - LFEui2 /D aiEikE
M Y K A B B BE (N 20 Asm)B A - Pl » REBEEK-T
HEBEHETHRLXEBEBESERERE  NEEARBEK
B - vp2 K /B¢ vp3 FE HE H R S B i 1E A [E R
vpl VBRI RE - 0 LA B EZENRE A
= vp EHEHLEE A -

[0055] B AAV R E T WL IE X 2 E F 4 Ay &
REFaEsamBREGHEERRLAFEG F IR
AAV [ m oK U B2 B (ITR)FAT 4H Bk - B Bl AAV K H 4 ff
(sc)AAV _FBHHENAAV - EERA LK —TEZE&EBF
> BlEBFIRRE HEHAEFEHBZZK - ZEZQE -
Tyfe M RNA 77 + (fl 41 > miRNA ~ miRNA #j] &l & )= H &
ERNEY  #ZEESBFINGULBEEASVHERF 0
AF B AR R B gx - R K /ECR AV 7 20 BB 6 A k]
{E #h 2 B -

[0056] #FH A2 HY AAV FFHl@E & & & H M F M (cis-
acting) 5'f& 3" [n Ky EE A (2 HA a0 B. J. Carter,
in “Handbook of Parvoviruses”, ed., P. Tijsser, CRC
Press, pp. 155 168 (1990)) < ITR F 3 £ & B % 145 bp -
FEEALFHLESERINETEBEEENEMES - HiKE
EEE FAESFHREHSE ITR WE@EF 5 - &8t %
ITR P AV DB N AEE K@ BEN - (2460 > @
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Sambrook et al, “Molecular Cloning. A Laboratory

Manual”, 2d ed., Cold Spring Harbor Laboratory, New
York (1989): Kk K. Fisher et al., J. Virol., 70:520 532

(1996) L) - KEHFMERMNIEE FZ2W /EHA
HERP "EMEMR) BE o HF SR 37 AAV ITR FF
Fifu AT E B E AR R Y KA R YT 2 WA

[0057] ITR H i #FHBELEEBAEFTAETERNEBEN®
B EaEnEEICE > HEAEK rAAV TENE — K&
EEcE e R —EBERBERA - ITR KEAENEERE
) AAV - IR E B R E RO - & 7 &k nEE S it
Mo T A K BE AAV2 2 ITR F ¥ -~ = H & il & iR
(AITR) - ZA 0 » W ZEEFE R H HE AAV K JFEHY ITR - R
ITR ZRKJFEBKE AAV2 H AAV B E K HEH B — AAV XK
OB 0 B pk Ay #E RS ] B K R &Y (pseudotyped) o — fiZ 1MW
ECAAVEEERBHES AAVS ITR - G ERNEY £
Wy - REMEEFY - LR AAV 37 ITR « ZR 1 -
E M zcHEERHETRBECN - N —EBEBEKY - &
e 5 HE M AAV - DRIt SITR W45 M AR » 8 B AITR >
H ik 7 D B4l (D-sequence) & K Ui 57 | fif (terminal
resolution site) (trs) - NI L BB EF M > &HEBEKRB
BOFE 130 F fig B B 2 45 "Wy AAV2 ITR > HF4hE0 © a
LM R - AEERANE A THEERENRI EHE DNA
ARG - FEAY ITR e [E 18 & 145 (H @ A& W0y H £
MEE HRHEEBEREPG £ H2K& AAV S° K
3°ITR -
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[0058] B 1 Rt & & (Bl 20 » rAAV)HY F 22 ¢ 4 £
Yo EETEFELFNERZES CE > KA EER
240 R R B e - 8 R R /EC R AV 7 0B R R A % fE
oE R o WA EN > fltsE T FRBE ) KT BEREFHR
BEKEBERNEEHMBAR GRS E®EEREYH A
2 - EFREYATEELDE - XEKBEEaSY U
RNA - DNA 5 PNA) -

[0059) WA ER s "HEGFI , " &
HEHFY fERERI > WEBRFI - BT F
I~ RELEFRA - HEFEE - {ld ~ 2 HE 5
B E i B RN EOERE XK FIANERE - 5H
EHFcRT AR FFRIFERERHEESHRFIZ—
oy Bl P EES 50 ITR R KGNS F I 2
H - "HRMNEENEREBERY - EEHAN T M&EHE RK
Hy R &k Fr M RBLE) + - B0 - Br®) + o] B i &5 4 A B &)
+ - Pl - gfaABC(1)D EL B) F (Addgene #50473)) ~ =
AN Syn Br® F (FF 5 5] 1 Addgene J& f§ - Ref.
#50465) o

[0060] H & & &8YELE + 1 &+ 6 @48k 2 ELE)
¥ (constitutive promoter) ~ H 38 &1 WY Bl &) + [2 & 6 40
WO 2011/126808 & WO 2013/04943] - 41 &% 45 & M B 8
T ECE A HEERA K EWERUE F 0T 4 B A SC R At /Y &
B oM rauZEgAREKE: IO NEEHABERKE
(CMV)IZ Bl & #5881 +/BL &+ ~ SV40 FE W58 (L + /B &)
T ~JC Z W & (JC polymovirus)BL 8 + ~ 8 8 H @

39
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

& H (MBP)E; ff & BB @ 4 Bz M & 9 (glial fibrillary acidic
protein) (GFAP)EL B} + -~ H 4 /& 2 W & (HSV-1)8 K 18
B B + (latency associated promoter) (LAP) ~ 55 K N & /&
% (rouse sarcoma virus) (RSV)K Ui & & # £ 5 (LTR)EL
B & EMEEE FNSE) M/ RTTAENAEE
R F (PDGF)B( 8 F - hSYN « B & % 5 # 3% % (melanin-
concentrating hormone) (MCH)E{ ) F - CBA -~ £ & & B
E O Bl 8) F (matrix metalloprotein promoter) (MPP) «
¥ P-AlEBEQRSF BRI TF HEEITZH KX

HEEEEVERLER - &1L ECFFI - FHW
RNA 70 T &0 5 &8 40 59 3% (splicing) & % B F B {b (polyA)
ME  BEMAMERN mRNA Z 45 - 41 WPRE ; I 5%
R A (B - BEAL e 2L 3 7 51 (Kozak consensus
sequence)) s WM EHEEBEMH ZFI REFEER
R EBNEY 20 bl FEI - BaedEb+F 2 WA
CMV 8t - HEBEcHW Bt TFERBESHMNKEESA
BEEEE £ —HEEBEFEKEY  RTHHEESE —ZMEE
Hwbr - £ —HEBFEKY » RHESE ZF L LAY FRHA
b+ o FEMRAAFOTMEBEEE] B AR - I 5L
T+ BEE CMV TR HBELEF - LB bEFREWUALE
M MEMWMEE AN X EFELE - HEF > BETFHNEE
EHAW - ZEFEYTH - NHES—HEEBE Y
THEE-—FTEANETFT MW % B-ALEBEANSE
F - HEBEeWANEGETEEARMEAK TS 3 E - #
a0 EEA WO 2011/126808 Frif & - & H polyA F 5l
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Bl EEF 4 : SV4A0 ~ SV50 -~ 4 B E (bGH) ~ A
ERME - REKHE polyA - R HE S B G E i - polyA
By SV40 polyA o JR K 2 H 8 F i # - polyA K REKEH
poly A (RBG) - w B - 0] B E - X [ F 5 Ui E
mRNA -} f# Fp 5] 2 B B &€ (2 8 iy WPRE Fp 5l - H 5] 4
TR 1L & polyA FF 5 HY E I K 4R 15 7 2069 T I [2 A B a0
MA Zanta-Boussif, et al, Gene Therapy (2009) 16: 605-
619 o

[0061] MELEEREBEMMN - HEBERE TS HR
FEMERS F EFZE8FENEBB A ABHEBE
B (synapsin)Bl &)+ - WELEBEHM - NHFHEBE
HEE FH & SEQIDNO: 6 2 EFH - Pt EEE
W EHEERESEEKEEE T HFEHTFR
CB7TE CAGREL® + - WEEHABEWNB - CB7 Bt + &
& SEQ ID NO: 86 & ¥ - NHELEEEHIMY -
CAG Bt ® & & SEQ ID NO: 87 X &% M 7l -

[0062] WM —ERBEmI - EEERE B S © AAV
5 ITR - L&)+ ~ WEEMNBRL T - TEENANE T -
BE&H 2 A Mfn2 (hMfn2 = huMfn2)” 4 & 5 % -
poly A~ K AAV 37 ITR - A &£ B 8 F i fl - & 8 & K
B E & T AAV 5 ITR ~ Br &)+ ~ v By -~ 7 £
BHOOANEF  Ba2H 2 A8 M2 Z &M F 5 - poly A -
Ko AAV 3T ITR - W EE BB HEHY H  HEENEES
AAV 57 ITR - Fi8)F ~ A EEFENBLF > TEZFNNS
F ~ huMfn2 45 # F % ~ poly A~ F AAV 3> ITR o jA K &b
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BEREmy  #SHBERNBESE © AAV2 5° ITR » EFla B
B > o EEANRAL T - TEZNBEES F - huMfn2 -
SV40 poly A~ K AAV2 3° ITR o F* It ob B 2 2 55 ] > &
fEERE S AAV2 57 ITR -~ UbC EL & + - o] 2 £ § 58 1k
F - A EEN AN S F - huMfn2 ~ SV40 poly A~ & AAV?2
3’ M FEEAERERN  EHEBERBELE AAV2 5°
ITR - CB7 i B F - N & F - huMfn2 ~ SV40 poly A~ &
AAV2 3 ITR - W EEERBEHY - EERB R AAV2
5 ITR - CB7 B{& F - N & F - huMfn2 -~ & B B E H
poly A~ K AAV2 3’ ITR - A H & B 58 &F i # - & 88 &
H#e B AAV2 52 ITR - CB7 BlE + - W& F - £ Lk
Y huMfn2 ~ Z# # + -~ 8 5 MR M huMfn2 A1) miR -
% P ERE H poly A~ Kk AAV2 37 ITR - A K & B £ F Jifi
f - oA EREMEE AAV2 57 ITR - CB7 B8+ - N &
F - & T LA huMfn2 -~ ZH 8 F - miR1518 FF %] -~ % B
Bk& 8 poly A~ K AAV2 3° ITR - A K & B 88 & Jii ¢ -
HEERBEBRE AAV2 52 ITR - CB7T BLE - W&+ ~ &
T L #Y huMfn2 -~ ZE$ + - miR538 ~ %@t B BK&E @ poly
A~ K AAV2 3> ITR - 2 B #fl71 SEQ ID NO: 1~ 3~ 69 -
71~ 73~ 75~ 77~ K 79 huMfn2 4 % ¥ %l # 5 & R 05
=2 HEE o 2 B4 SEQ ID NO: 11 =EE H 95%%
99 9% E By FF % ~ 8¢ F SEQ ID NO: 11 B¢ 8l H 95%%
99%MEEMFH ~ HEBOALEREZLZERE - HRNAK
FHNEEERBERINEBERRE  TEEHREER
B HETHHPNREEFI LAyER -
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[ 0063]
e 4 E

RERREE AAVE HFEH R (WO > ELH(r)AAV) >
REHEITHRETNENBEGERE L flOER - HH
MK E A E X A A (packaging host cell) - 5 A A 3
HeBRd&EIEbMBE R EZAE - EHAE - H

AFPVARESTT 2ERINER KRB E - B a0y 2Rl
KEBEBFTHAHMABAKMHEAKTERABEENRBZE MK
/B ] B 5 5% B
[0064]) F 2.
. SEQ ID NO
ARV BRI
Syn.PLhMfn2eng link. hMfn2 . miR1693. WPRE bGH 1
Syn.PL.:tMnf2eng link.rMfn2 miR1518 WPRE.BGH 3
CB7.CLhMfn2.GA RBG 79
CB7.CL.hMfn2.GA LINK.miR1518 RBG 77
CB7.CLhMfn2.GA.LINK.miR538 RBG 75
CAG.CL.hMfn2. GA WPRE.SV40 73
CAG.CL.hMfn2.GA LINK.miR1518 WPRE.SV40 71
CAG.CL.hMfn2.GA LINK. miR538. WPRE.SV40 69
[0065)] MEEEREHRY L EHESEHHIUEA
ErmeNEBERE  HE& ' () #B ANHE &K

o EBH2Z2E T ELEHZERFY  (b) LR (a)k(c)
ZHEHERETFI () 20— CMT2 & & Ty
BRUEASEGEEMSESD 2EAH EMLEN miRNA F 3
i B A AL BY (a) R (b)) Z R AIHY 37 5 (e) o] # {F it 3 3% 2
(a) Ko (e) Y 38 80 7 5l + H A (a) 2 & T 12 (b 0y #% Bk 7 51 &4
Z £/0—{f miRNA Z 8z > A ifi P51k miRNA # [
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EIELEOABRERLERSED 2&BFI - REE
REEY  fLEERGcsBERE ZHEBERE
2 4wt SEQ ID NO: 75 Z &% & Fr %1 -

[0066] FE R EHMBEBCFRBEBHERZ AAV ZF
A R OA R it H B M - — &2 Rl W Grieger &

Samulski, 2005, “Adeno-associated virus as a gene

A
=

“”E

\\\>§v

therapy vector: Vector development, production and
clinical applications,” Adv. Biochem. Engin/Biotechnol.

99: 119-145 ; Buning et al., 2008, “Recent developments

in adeno-associated virus vector technology,” J. Gene

Med. 10:717-733 : Kk TAIG[H 0y 25 LR > H&E — &
Ml AmsEBHFAALAL NHEBERNBEIRKSELT
(virion)§ > ITR BB A S Z R EZK 7> T HE B E
EREPE A - FEN AAV 4HE - cap K rep £ A T LU
e -

[0067]) £ — E & O - AP 2 % HE T

itz E g - FHKE R (shuttle plasmid))F >
ZEBELIHREBETELE LR EREBREREFIER
FEREFIXdBETLEEREEE - N — B8 E K -
EENERNICHTREOEMAECH HAIMNEERLZE AAV
£ 55 4l BZ (packaging cell) » B fEE 3 - EF L ~ 5 &
% B el - m 2 DNA # % % Hr (high velocity

DNA-coated pellet) ~ 5 & E % & R £ & B8 (protoplast)fl
 JRBLERE EHY AAVESEMM - B0 0 KRB E A H
MNEEAAVUIIHNFEEE  NEHANEEBNIEBES
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V)2 Blis - AN EFIERER 2 AR KBS FE
TEHAREREABEEMRMAOR HEEERILE - EH T
B~ k& e o 2 A Fl41 Molecular Cloning: A

Laboratory Manual, ed. Green and Sambrook, Cold Spring
Harbor Press, Cold Spring Harbor, NY (2012) -

[0068] flT e " AAV R , 2 " AAV #H B F M
B GREHVPEET LT ERBFI N EEDN
TAAV e - MENEME " Z 8 (empty) , A - M iHE
HETAEARBEENTRINERBRY  HEES
ArRMUNEREREYRENS s ENEREBF I -
EEZEZNEABLAMBEBNERNEBEREZE THMBO Y
BE o

[0069]) A > fy it = 4H B fH BH % & (AAV) ] i /I &2 &1
oy £ OE B Ol @ WO 2003/042397 ;5 WO
2005/033321 - WO 2006/110689 ; US 7588772 B2 - [if; fd
WA RBEBE THERE HEARERHE AAVERBEO BB
ZE A DyaE e rep B WA SCHT MR T E - WA
By AAV B m R i B B (ITR) R A N 0 K & # /Y 85 B Uy
B UAHFBEEHEEAAEZEAAVEEES S+ - A X
et E THE HEAREB AAVEEBHOZERFY - I &8
M orep BN WA MNERERE > K E %
W MAHRKEBEBRERBEEEZ AAVREEBEBEOE F -
h—EBERG > 8 EAME S HEK 293 4T - 5 7%
£ WO2017160360 A2 d= /4 = &¢ df Y # 2t - H 5 h 51 A 6f
AR - FEBRBZHE  HEBFI - KEE rAAV

W
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FEESRE Z FECHBEIK - 2 F W Gao, et al, Proc.
Natl. Acad. Sci. U.S.A. 100 (10), 6081-6086 (2003)F US
2013/0045186A1 -

(0070 W —ERBERY  REAHNEEF4E
AAV 2 A EHEREY HEWABESBEEVEALERE A
R AAVEBELOBENZE S BRNEESE AAV &
BTN EE T Pl &F AAVITR REWHEE R E Y B
F AAV BB FIEE R AR > ZIF AAV B P A
BRAEMERESEEYCBE THB LR FI UK
BH#H AAV rep IEE KB W B W B B A8 - DL o 3F & &
By FHEEZHHAAVEEST - £ —ERER - #E
BEYGHEIL B Y AR B0 ANEKE 293 #E%E)K
£ & Al HE (B 40 A7 iR 9% 3 (baculovirus))ZH gk -

[0071] #& AU 3th - rep Dy AE 2K B B4R L 1 & 8 & &
BE W EIEY ITR 2 AAV HHE R AAV KIJE o v A 2 #
o BEEE OAAV2 ITR Wi {EH AAV2 rep o A #E £ i » 7]
BEHE rep PAIEC 5 — rep KR (K H] BE £ 55 — ITR 2K
) e Bl o rep H OB H KRR ¢ AAVI rep EHE -
AAV2 rep EHE 5 B rep 78 - rep 68 ~ rep 52 - rep 40
rep68/78 K rep40/52 BRH R/ B o EH T K o A B
oo rep K ocap AN MM EY R AYMHEIEE®E T4
F oo AfE rep FPAI K cap R 2 B W g A — # 8 F - It
5 OAAV HLZEE R AAV BBERFI 2E—-F ARSI EHE
mEMAM T RBFEAIN IR HEE RS FI AR T -
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[0072] E —EREHG »r A& EBNHAEETE
V(@ - HEK 293)4H fg o 8 i& o A SO Pl 69 & R % 0%
HEWEE T EZAEAEBRABERAN T E  EOUAR
A EERNBEHBENEE DNA WA E - BN EE
REBOHEEL N—EEBERMN  ERNEEHSEL
AAV &8> BEFME4ANEB ABETE AAV ER B K HE
B BENE AAVERIER - & H AAVrep K cap AR
AAV ZfIER - ERFEHDESRS HBELHNETE
mEOABEEE LS - AREENR - AiEEE - DLE R
DNAB L4  HEREHEEESBEEEMEEEE - K
SHEHBNAREEREENWER 2 7 A S E -

[0073)] MEEERBE KA > rtAAV.hMfn2 7 #l;
B RLLE R DNA % & 8 4 HEK293 i - #F M &
PALL iCELLis 4 ¥ JE 2 # 69 PEl # 4 » = = #& &
HEK293 A mEEBEM I HH K - R - HHEFE -

F- B\t Rkl rSB®BREN > £ TR —X
M~ BHEAXEYEBEE RZG AL B AAV # 8 -

[0074])] FRULHNM & A S BMAANE LB EE L AKX
TR AEHMABBIY - NE—F&EF - FHUERER
FENHBEEMBEERBELZHEEARRAR S - It
ZEEARKENGIE > — K2 EH W Zhang et al., 2009,

“Adenovirus-adeno-associated virus hybrid for large-

(it
o

scale recombinant adeno-associated virus production,”

Human Gene Therapy 20:922-929 » H X H 2 N & # M 5l
AimaE B AR ®HEBREHIIESZHEARLE AAV
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AEABKAAWBN T USHF » L& H ZNEHEMHS

BT ' OBE A A Tt 5,139,941 5 5.741.683
6,057.152 5 6,204,059 ; 6,268,213 ; 6,491,907
6,660,514 ; 6,951,753 ; 7,094,604 ; 7.172.893

7.201,898 ; 7.229.823 ; B 7.439.065 » H 2] A §f A
ZNS

[0075]) M MM U Y 1% 7] & FE 55 ED
o SRS UL EL Iy R 48 - &S U EL P By B A B R -
B A WAL P By ROR A b >~ EkAE W HU Y Ry 1% BL BE R AL -
it EENBERE BhEWEZNVHAGE - BEhHEBES
AL HEY A - FE R U AU EE R & AR K/
AL kB IE LB R E &R -

[0076]) (E HH & B BRE T 8V W & B A M g th &
b EEHERBEFrXBBEREN  DAgLEEEYE
I R =AY ARG o AE 2016 F 12 A 9 HHFHEEE
K| HH 55 Z£ No. PCT/US2016/065970 f & =% 40 #0 i #ft It &
Sk o HEBESIHGF AR - AAVS Z &i(k 57k » 2016
£ 12 H 9 H H F oy B B & M H % F No.
PCT/US2016/065976 ; & rhl10 ~ 4fi{k /5% » 2016 &F 12
H 9O HHEFIEEZERNHFE No. PCT/US16/66013 » &
% B " Scalable Purification Method for AAVrhl10 ;, - 7|
20154 12 5 11 HHEEE © Kk AAVI 2 di{bE %k - 2016
£ 12 A 9 H H 5 8y B E H I BH 5 F  No.
PCT/US2016/065974 » f&Z BH & ' Scalable Purification
Method for AAV1 ; » 2015 & 12 A 11 H HEF - It ZF A
HEBEEL A AR -
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[0077) & 7 &t B Z #Y (empty) & 56 2 BY (Tul ) FA fI &
BT EEAE DWW A XE ' B f 2 T
b BF (iodixanol) B 4 (LAY B Al » H i GC Ay #=F1 fr 69
#)HY VP3 77 (band)f8 B B S &AW GC FAM EE - At & 1K
Ay & M7 2 X (y=mx+e) B AN EFBEH R Y & iy % R &
THRILEE - ARES 20l 2 S AV K & (pt) 3k B
50 5 2] HA AL (pt)/mL o Pt/mL Fr DL GC/mL > 15 2| i fr ¥
AR B AR B (pt/GC) » Pt/mL-GC/mL 1§ 2] &= &Y
pt/mL - Z£ ®Y pt/mL g DL pt/mL i x100 - 15 2] 2= #Y §3 A7 &Y
[EN =l
[0078) —fxinE - AN oM ZERERERESEN
ERBZAAVEEHRMN T EERMERFEH > 2 A
41 Grimm et al., Gene Therapy (1999) 6:1322-1330 ;
Sommer et al., Molec. Ther. (2003) 7:122-128 - A& T I 3%
BHENERE  Z T EZEFEHEHEBA AAV & B (stock)#
17 SDS-BEANMBERHEBEK > zEKMEHTHE=ME
HEEODENEMERBRER U TE&\BRFEH
3-8%Hy Tris-ZBEABERERE ARETHEBEHI
BERE MR > AR B EBEESCE KM ®EEE
FE - BELREE ARG AAVEEBIRBERELRE G
FEMANBREEOEN —HKE  WELLILAAVEEHE
ROLRe - &R Bl I AAV-2 B ¥k #i 8 (Wobus et al., J.
Virol. (2000) 74:9281-9293) ¢ K& {H FH — S br &2 > 2 —
R —RBESH A MH N BB — %R S
ENFE  FELhaaBEELERSEN KIS FEYH
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G Hi 8 > B fE 5 51 3 1 8 4 (b B (horseradish
peroxidase)dt (B # 45 69 48 3 i /N B 1eG b B o 5 #
A E S M E R E B R RhE
B GE S o Wk B B M MR N R BT MR B fir 2 8 5 - B R &
HEEEBLORNTE  BEALE2E RIS - H
W > B H SDS-PAGE » T E RO b MBS 0 R &
BB (B4 DTT)H) SDS-PAGE & # 4 f & (loading
buffer)dh A2 » ¥ 23 88 % &5 B 0 TS B E B N G B R
FERE (B0 Novex) /7 BR 7 « o 45 55 B 4% 75 49 3R 05 (5
SilverXpress (Invitrogen » CA)ME {T 88 % 5 50 1 & 1 & 19
S g5 J5 % (B SYPRO ruby 50 % B fif (coomassie)# &) -
W BB E R > 0 e ®ETEE PCR(Q-PCR)M & &
SR 6 b AAV LB R IR BE (ve) YR RE o BR R B D
DNase 1(2¢ 3 & & i 09 1% B8 5 )34 (b LL %5 B 41 J5 9 DNA -
BB E SR MRS T RYS T M DNA FIIE
6 R MR TaqMan™ 8 £ $t & 2 e
BE & o £ Applied Biosystems Prism 7700 ¥ 51 # I % %
FPRAESFAELES RO L KERTNGEEY (W
B - Ct)- (B &HH AAV 88 b & 0 5 4E F F
5 EYE B DNA > LR Q-PCR 7 fE & 4R bk B o B 44 - 74
B S Y IE BB R M (COME (& A W 25 i L (b B
OB R M 4R R Ct fE 4 BR E W% A5 L BB A ME (titer) o IR
][ O B B fr PCR 9 4% %5 43 #7 -

[0079) W —BE# » [ R (EHY q-PCR J53% » &
R M % Wi E AN Q%G8 KGTH Qiagen
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R FEBRBME » mBELAH qPCR £ W B B HE o 7 B
7§ DNase I M {E1& - M m U EBS B K& &K HRE I
LLEBM KkH > RE®ETHKE I > BERST M
-BEa  DEELIEHSFHNENEADR K& H KW

Bhmh E0BKEEOKRTRGEE 2B LE - EE > E
HE K E#H AL 02mg/mL > H IR 0.lmg/mL £ &
Img/mL 2 B & b - ZHEPREERNL 55°CTFETLY

15 770 88 » B 8] PR (KR B (Bl W0 &Y 37°CE 4y 50°C) | # T
R E (B8 20 708 247 30 78 ): E NS B
P (HI A = EEL 60°C) N ETE EAYERE (W o &S
21048 ) HEMH » BEARFEE GN LY 95°CHL 15 7
o HORE o FEAMIWE 70 24 90°C)H B L & (H
WE 20 7748 £ &Y 30 7 #E) o A& KK S @m 1000
f&) > W AE % oy A7 B Pl & T TaqMan 77 7 -

[ 0080]) = 4hE & (L » ® fF A & 8 =X & iz PCR
(droplet digital PCR) (ddPCR) @il &0 » © # o — & £ f
ddPCR M E EHl K H B 1 AAV EHEERBXNEWN S
£ o 2 H il 40 M. Lock et al, Hu Gene Therapy Methods,

Hum Gene Ther Methods. 2014 Apr;25(2):115-25. doi:
10.1089/hgtb.2013.131. Epub 2014 Feb 14 -

[0081]) i E £ > AN IEEREEEEH AAV F [
BEHRoHRAEACENERERFRIE rAAV B W 5 E
A REHAEEEHE AAVIEE B K AAV R F HEE N B
FRETHRESRNEMEEBN - Hb AAVE HZ 8 K AAV
THESEaE —BEPTPHN S pH VR E BB E
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B > WEBEHE - AL 260 K& 280 0y 5 I F K
R EE R R - W EUETA AT EER AAV T8 % pH
B - 2 B fl4 WO2017/160360 (AAV9) ~ WO2017/100704
(AAVrh10) ~ WO 2017/100676 ({401 - AAV8) ~ K& WO
2017/100674 (AAVI1) > WEFEHRSIHGF AR - BRI
A 1 A260/A280 2 bk o2 F) R BR BEBF L BE AV R (0 UL
TAAVIEENEE - BN — 4 o BB E RS
K& ERMBENEYERNA NI AAV2 M F B H
Capture Select™ Poros- AAV2/9 $ 1 ¥ f&f A5 (Life
Technologies) - NI EH FHRHET r BETEH T 2B Y
4Rl DNA R EOERBE I > i1 AAV 55k #8730l
& -

[0082])
IE AAV K JE 7 E B

WMAXERN "T&#HE h—BaRBRFINZEDE
HEEBE s HupBE ABEE CEHNNKREZZE T
AEEdAREY HEHB U EBEARRNELHRE - 4
i - W HE & t® & ¥ (Lipoplexes) ~ H & ¥ # i
(Polymersome) ~ & & 18 & ¥ (Polyplexes) ~ ff IR & &
Y) (dendrimer) - 40 B ZF & Ik (cell penetrating peptide)
(CPPYSE &Y ~ WM - = RER - N —BEBEK
Bl EEhE —HERESF o HA s AR REN
B & T (LAY hMfn2 45 8% 7 51 (R /8¢ £ /0 — { miRNA) >
A LB ABEENEEHE - LEHBRERER —
B % (H E BLGEEBE - R E4 DNA TG AHF N —NF

HJ
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HEfr SRR EFEAATEBERTAXZBOAETEES
AERR AN F K& IO §FERS D EMKT

FHEHBEBEEER WHEERE kT AILEER
AHBFTEARBEBERFASKEIERNERB I EE - 2HE - F
MothskEe B2 ZEM X -

[0083] W—EREKY - HEZBAEIEREFER  H
Ba HpfimeyREE -l "HEEDNA, -~ T HE
H #8 DNA, ~ RNA - mRNA - shRNA - RNAi ZF - 0] # §#
o XM EEEEEZERNEEZERY > flo - &
MEERE &BBZFL -NHETCEREREY B> TS
R R Ee > BFEMA > i (micelle) »
i FE % (liposome) ~ [l T MR E - B A XY -~ 2 B
(poly-glycan)dH k¥ ~ K HEZE =¥ ~ IBE K /=HIEE E
A-mBEGcY - KRHEEZR®RE ORI - 2 7
(i W02014/089486 y US 2018/0353616A1

il
L

[t

US2013/0037977A1 . WO2015/074085A1
US9670152B2 ~ k& US 8,853,377B2 ~ 2011 &£ 3 H 21 H
A& /S B HY X. Su et al, Mol. Pharmaceutics, 2011, 8 (3),
pp 774-787 ; WO2013/182683 - WO 2010/053572 k& WO
2012/170930 » t %5 & & 48 ol B 0F A A 3C -

[0084] WHEREBELEMG - JFK =& HRNIEIXR
miRNA §# 5 A - Z miRNA §# g A 8 =) N hMfn2 ~
A FARLEERRL THE TEAEL bMa2 FHHE L - R
— L BEEERPG - miRNALERE XL 0.5 mg/kg #
E B miRNA WE EBEZEZMW > KHKN4E&E 1.0 mg/kg ~ 1.5
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mg/kg ~ 2.0 mg/kg ~ 2.5 mg/kg ~ 3.0 mg/kg ~ 4.0 mg/kg -~
5.0 mg/kg ~ 6.0 mg/kg ~ 7.0 mg/kg ~ 8.0 mg/kg ~ 9.0
mg/kg ~ B( 10.0 mg/kg) - }* — &£ H 8 & §E ] > miRNA J)
TR E4 0.1-100mg/kg 8 F Z & B #Y miRNA #y & Ik £
(140 » 29 0.1-90 mg/kg ~ 0.1-80 mg/kg ~ 0.1-70 mg/kg ~
0.1-60 mg/kg ~ 0.1-50 mg/kg ~ 0.1-40 mg/kg ~ 0.1-30
mg/kg >~ 0.1-20 mg/kg ~ 0.1-10 mg/kg) » A — it H 8 F IfF
Bl > miRNADIEEIE & T 58 E BRI T J Y E & X -
4 1 mg-~ 5 mg-~ 10 mg~ 15 mg >~ 20 mg ~ 25 mg ~ 30
mg > 35 mg -~ 40 mg > 45 mg~ 50 mg ~ 55 mg -~ 60 mg -~ 65
mg > 70 mg~ 75 mg-~ 80 mg-~ 85 mg- 90 mg -~ 95 mg -~
100 mg ~ 150 mg ~ 200 mg ~ 250 mg ~ 300 mg ~ 350 mg -~
400 mg ~ 450 mg ~ 2 500 mg o

[0085]) W H &£ B 8 &F 5 #1 - miRNA 85 % A 47 &1
PRHEERRBER(LNP)S - A ER > M "EE
mokER e B EREE (W - 57T
BEE - JEm BT AR E &k PEG BHiA i E )RV E B &K
Voo M > B B R OK M 6 H BC ML — T OB X
miRNA X £ — B2 HEEHEHE PO 7R E
B~ T E) & or R/ EEB &~ BN Rt CNS
Frat ey A3 2 - B o W le'E 2 B & & 01 20 W A5 B &
(phosphatidyl){b & ¥ (] @0 - Wk A5 B © 0 - Bk A5 BE A&
RSN - WMERIBER - MEHE - KT
e~ R MEFGEHER) TR TEVEREBRBETY
ZHER EmcHEBEAXNEZHACEHEEENYHEGE

)

-l-EE+
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H-BocWEcYdBEMNOFNEERE - BREANG
Betils ~ ZAM  FAR-FHERXEXLEY  FC
N - wZEHE BEg0 - WHE - E2RE BEEQ - %
TEBE - -BHE BEREsYWEAELER - R—HE
BHH  @\EENTY ZEFEGEN L EE miRNA # 3
ZHEMAMBE S - AP miRNA BV F A EEE R oK
BahirttiEE > B E KR/ B miRNA & H 12 4
fEEViEE  ZHEHRAREFREBEEENITEMER -
MACHER M "B TMEEERE ) HRiE L EER
pH~ WA H pH T WAHFLEENH ZEEEEE P
E—f  FEONEER KB TIEODEERHE —ERS
M MEiEE - EBEBTMEREE X PEGEEAYAEEH
FEEEFBZR>EERcYImEE - R T B # &
i TMEREE > HFEZRARTERW - 2864

W02014/089486 ~ US 2018/0353616A1 -~ R  US
8,853,377B2 > WEFEHHBSIHAMFAAX - WHEEAEBE
Bl o LNP SHECREREREFET  S=RBEE - 9

BT LASE @IS E  PEG-TSE RT &Y - 18 &
) mRNA B EF KIS % & (Kowalski et al., 2019, Mol.
Ther. 27(4):710-728) « A — 4 BB F g il - LNP & & [%
B M HEE (B0 - N-[1-(2,3- G A &)W &£ ]-N,N,N-=
O (L #% (DOTMA) ~ 3% 1,2- 7 3l fiff 2 -3-= B & % -
Jt (DOTAP)) ¥ & B s '@ DOPE « § — it E B 2 Ji i
LNP & & 0] g +{CLfEE Dlin-MC3-DMA o] gk +{CHEE -
5 Uk W fd (diketopiperazine) % T HE F {b A B (cKK-
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E12) - B BEBERY  Fo¥WEae®lLulk
(PEI) ~ B¢ % (B- B & ) Bs (PBAEs) fl
W02014/089486 ~ US 2018/0353616A1 ~ US2013/0037977A1 ~

§

WO02015/074085A1 ~ US9670152B2 ~ Kz US 8,853,377B2 - [
Z D5 A K -

[0086) ME®LEBERH AL Fii&EEs &
BRI RE K TR EERE,  GIEARRATHE
ik c HPEHESASFBE TR M2 R/KE
b — {H miRNA B B B FF 5l > 3% miRNA & N JF %
hMin2 2 A4 LA (B 5T WM F 50 R A AL B
MR EMEEAEFARBERF - HEYE L EE
WHEMEE D - R —EBEGEY  REHBCARETS
EFERBELTERZNEARERETI R TREL S

T BE BT (gutless) , -E & HEE E2 KBS 0 W
BWIEREREE AT ERNBFRENRASE) B 0L EE
WA PR S AR - WL o R R R EALE R E W
HERZ  SAFRBERFOESERBRER @& £
MW S0 T % 4 i B R B RO E -

[0087) M A XA (EF » E4 % E &8T5 T [ B
CHENBRERERE  BEMNOEEREMEKE
(AAV) - B R E - W RFEE - B4 AAV/E F%E - By
B REXERE

[0088) M A CF (M »fiisF "7H XM, T4 K
PEAHBW A B4 AAVBIEEMAEE - B E AR
MEEEREZARM D - NE - BH - RBOE) -
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HefAEmE—-—FEMEE AMEEF IR EE R
DNA » ZFEMOBEFI - RS IR - MEH - B
B~ mERE - B MERERX  ERaRM - 5 &
DNAWZEBW  HEREAEELEEBMRS - BFITHEBRZ
ploEEARRPAKERENMARE  @REEY - KBE
HAME - BOEMEE - ABEAE - JEABEMEBE - mILE
VIR - JEWM A B AME - &4 - HEK-293 408 -
A - ShRAE - RS AGHEME - MET -
BB 4H A - B0 ER A AR -

[0089]) W AP » Mz " BEMM ., hIE X
£ H 1 R H hMfn2 K/ miRNA 2 £ B E 4 - 73
L EREE R > it T BEAE D EEE SRR
CMT2A Wy Z A HE MM - - EFABR P EFEAERRR®D
ofE A AR RV AR -

[ 0090)
2H B )

AKX EE —-—dEHEkw o Ea A EDP - 685
hMfn2 miR(f] 40 > rAAV.hMfn2. miR % Bf )y &2 & /= &
b—EE miR WEHBR/EV -8B R2BNEB > B
oA A AR - PR R/ E R

[0091]) 0K LAT{EM > rAAV 2 T Z B (stock) | 14
fE— B rAAV - RE B HMEBREERANEKEEZRBEC
BEEAEAEEMN HE2ARABHT0 rAAV $HE 5 L F HEE
WE B ERBE  ZAHITAEHEEAREB Z rAAV > 738
BERHPUOFREZENAAVEBEOERMEENEE 2 S
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WEBMERBEEARE ZABITRE-E2ERGE
EoORREEARGNZRETTHHEE - TEEIELEE
R BREMESRRACAH @ E -

(0092 WHREEBERY  dEkWELEEHE
R HBEA AAV (rAAV) Bo AR EERHETE
SR ABHNEKWEEG L BEHE CMT2A - WX EABE

>

-

B > MBS R LA CMT2A KJEEY - ¥
BEHBEREY c ARV B EHEE A LAE
B CMT2A 2 B4 AAV (TAAV) > #% 1AAV @ & ¢ (a)ig 1
WA - R (b)ELEE Y AAV BB o Ag # BB R R B
URBERBEAAAVEE KB EE - € TRIEG AL
MG BERCEA L 2EEES MR THEN - £ — &
miRNA Y 4 18 ¥ 5 (% miRNA ¥ 8 30 88 5 i R 1 A8
SR BERACEO Y AEERN K IR A ER SBES
EAREFFOHL) RIAIBHEEOEREY L
RO EEGFEY - REEEBTREN > ARYEE BT
B A EE o H A S rAAV . ¥ rAAV B 2 (a)iE H B
B R(b)AMER AAV BB D BB L RS 2 #®
BEEEEAES AAVE AR ER - € TREGAERS
BMBASEL L 2EEFEY - RIBFEENERED &
HE S F O RIRB AR AN LB ()KH
WAL . R (b)E A AAV AR o 8s R A
S HBERBOS AAV KRB K EE - 2/ — @
miRNA Y 4 18 ¥ 5 (% miRNA ¥ 8 30 88 5 i R 1 A8
GREBCEA L 2AGERNE T RO A B SER

>
H
=t
o
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é\ﬁezéﬁﬁ%%‘ﬂﬂlﬂé@%ﬁm%&%I%ﬁﬁéﬁﬁ%m%é%
REWNHEGRFY  REEAERBEKY  HEERNE G
BE T miFr - WaEF - A MM2 FHFY - &%
BEBALASE NEEERBERMN - Na&FhE B AE
EOHEAEBRR BEBEZRBTHEANK  NEEEEE
AN A v - afr & ERE A T
Wil By AAV2 5° ITR & AAV2 3 ITR -

[ 0093)] rAAV.hMfn2.miR (rAAV.hMfn2 5 5 — & §2)
RN ERERFHAENWEBILLE T2 AHE CMT2A
BE - -NFEEERBERY KA ITRTEABREEE K&
BEAOMBTENAKMEER ZKAKEBREAFBE K - FE@E
EMER - RAHE EAHENERB RS - Bai
HELEEKEY 2 4AE o Rzey pH Bl > #@E L pH
64 9~ pH 6.5% 7.5 -pH 7.0% 7.7~ & pH 7.2 &
7.8 MK HFBERA pH B & 7.28 24 7.32- =5 pH &
72 &% T4 HPRBWARE > UTRAEAEACLEHEAND
pH; MmE MR ANEZ - TRERHELRLY pH 6.8 £&
72 AW AIEEREGEBERIEEZE FHBE AN HE pH
A BB R R

[0094)] MEEBERBEHKYN  HEVWITIaFTIA+ES
R ESWEEHEE KAR - LEFALKY TS FH K KF
BEawmiem - g fEHW - &S - &b kHERE
GV —HNBENEEHBEHR KE R > 5840 Harvard &
& (Harvard’s buffer) - /KZ )& 0 # — 3 &7 Kolliphor®
P188 » — fH i BASF By & 19808 /) # (poloxamer) » H

59
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

AT LB IE % Lutrol® F68 R E - KARHHNEHA 7.2 Z pH
s 7.4 >~ pH .

[0095) ME—ERBEHKY  FAEYVITaF&EEHE
MAKBS®R ZEHEBKEREE 1mM BB #H (Nas;POy) »
150 mM & {k #5 (NaCl) ~ 3mM & & # (KC1) ~ 1.4 mM & (&
$8 (CaCl,) ~ 0.8 mM £ (b § (MgCl,) ~ & 0.001%
Kolliphor® 188 « £ B fi] 40 harvardapparatus.com/harvard-
apparatus-perfusion-fluid.html - & ¥ 6 B B B jg 6 - @
{# B Harvard 4 & /& °

[0096)] MHEBEEBEKMN  HAEMWITEH —-—HZ
H2EHBER  BEWNBEWBE 6] GEMNDTE
A ~ HFHEBESY - T RAMEBE SR - L AR W - K5 EH -
TEH - REW - AEWEWN - BERILE-9-H M
EDTA -

[0097) M —ERERO - kY B EEHE - W
B - WP A R/RER - ENEBIRE N HNEE
E A WERFTFEABENRE IS S EEE SN
wHE o Pl — BN EBEFEE K HiEUFE
mERKBEERMM D HiEEEHEE®EK)  HE RO ME
HAOEMEAEAK - LM R B - WHE &
T -EAEE BB -TT4EH - ZRoB - BRK - &EHIK/
A ERENE rAAV N EmRE FESFEBEEAN
rAAV & & 5 Bk 4y o

[0098] m] ZEEFE i - R 7 &8 (MW rAAV) K & Al &
b KR R HE BB ER D  BONE R -

%
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MEE2RER BoWrbIMEHEREEATE - 3
Begh ~ BB - —REW- - -RETHENE  HEEFH
Bz W5 # (parabens) ~ Z & FE R -~ HHl ~ Fh K H AFE
Iy -EoWtERERGEHEBERBESD -

[0099] W0 AR fEA - " #M, B EM KA
AR~ pE T E > BER B WMER - LA E K
HEM  FRAKRWEER - &K > B BK - &7
KBRS - HEANEREEYE N E KR A
Ry AR o o stk BT BRD o A T BV S MR R oy R AT OF A
Mk - A "TBELIHE2Z GEEATES ERK
T EEBEBREONYARKEN T FEERHEALY -
MR A DR GE W M BE R > mOoREE - fURL ~ BEK - R E M
fir -~ BHEE > THRBAZH AR E AEENEE
AT - Fr Al o AR R AR NN rAAV B B EH R
SHEMKA - MERE - Y mORRERRKBERE 2 £ —
& oA 1T AR Bo A R 2R Ak

[0100] W — EREHMG » H ¥ B EE R KX
HERZ2a&HALCY 0 hAE®GELEHEETHED
pH REREWNKMERERF R - JEEHM - FECY T
FHE-EBRZEBREEER RN —BEBRBEEM > A5
HARERREYERG  ZREVHETHEREUR T2
HE - WHEERE R - El A 6% R ez kL&
TR ER -

[0101] %8 & ®Y 5% m /& M & = 5w & 1k Bl Ay 4H & A
BmEEEER T AEEER  R—-HBERBEEM - EEF
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AU B — SRR ENEERKRELEY R EEER - F
40 > & %0 Pluronic® F68 [BASF] - JRHE RO ig b 188
(Poloxamer 188) » H E A H: M pH HFH 3 F+E L
8400 - M HEBFBHE A @MEME K HEBE D H - B d —
6 A WA ECGRNK)Z g K #E KK AR -
6 A LA (ECGRA LK) Z M K H# BT 8 kY JE B T
= EBIEEY - SOLUTOL HS 15(% £ B -15 & A
f %z 5 ) - LABRASOL(® ¥ £ B ¥ 2 H H B5 (Polyoxy
capryllic glyceride)) ~ % £ B 10 Jii & Bt (polyoxy 10
oleyl ether) - TWEEN(E & L H LU R HEEH B &R E) -
LBEREFEZE - -FK—HERBEREY > FEKWaANAEZD

w oo WFEHXEYE F& TP, (AREEDE)IR=
{f B 5 e 4 0 A0 R BT <100 &5 H A M A EZ LB
TP TE BE-HBEF<I0 GEHEFAFILESED

gt N —EBERM > EENRDOH 188 FEIEMN
BlAELL S 2B IF RN 0.0005%E 4 0.001% 2 B F1E -
[0102] PlJe %9 8y & & 7 & B8 DL ¥ ¢ 4 i 00 2 4t &
R RERE 2By KE > DREMEBEFEGRREMIKZA R
BENBIFER  HEAEBRE TR ZANAEEER - KA
MESEHEMTEAEEANSREHRE - ] BEEH - 7 FH
AR TLUNNRE W HOEREELERNASE
(B a0 - BT B (7T 28 £ th 4K b BT BhOAR ) - BEOBR - 0 B - BR -
B - Ok ~-®A-5HN - REWN BN -RA -
AR LA s R RN REEBREE TR -
HERE - ok TRE -
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[0103] BB EH T EZN A NEOEEFIIR
Mo BEENFER  BECEBEANXZIRT > RERE
EHUREgEL - PO WERBZERE LA NN AHE
ElE > — M BHEHESL 2524 1000 A £ 4 100 mL ~
BREHRBELOIx10°E 110N ERBHFEHB (LA
BIPHBEE 0ke V2 HEF) BREZG@ENNA BT
Ko HME AW ABEBEHRTMEERE 1.0<10"7 GC Z
1.0x10" GC- W —EBEHRPY » ALEKMUFEEH &
HZE /D 1x10° 2x10%~ 3x10° ~ 4x10°~ 5x10°+ 6x10° -
7x10°~ 8x10°~ 5 9x10° GC> BEZ D E NN A B &
HoHE W —EBERM > FLREXKYUEESE &
HE /D 1x10'0 « 2x101° « 3x10'0 + 4x10!° + 5x10'0 -
651010+~ 7x10'0+ 8x10'0+ B 9x10'° GC » f1 & 3% & B N
W ARBRHN THE N - EBERPY - AEEAKY
UEE/&AFAZE D 1x10'"~ 2x10'" ~ 310"~ 4x10'" »
510~ 6x10'~ 7x10' ~ 8x10' ~ B 9x10!'' GC - A E
ZEHEBEANNMARERN T HE W —EBEHEY - H
AR UESH &HF 2/ 1210 2x10'2~ 3x10'% -
4%10'2 ~ 5x10'2 ~ 6x10'2 + 7x10'2+ 8x10'2 + = 9x10!2
GCr AfFzaEBEANNMmMARRNN TH-E - NS — B8
BEp o HEEAKRUEERERZ D 13100
2x10% ~ 3x10'3 « 4x10'3 ~ 5x10'3 ~ 6x10'3 ~ 7x10'3 -
8x10" ~ B¢ 9x10'" GC - B IE sk & B N Y FT A B & 3 5
BWE NS —EBEBEREY  FAREKYUEEEH &FHZ
A 1x10M - 2x10M ~ 3x10M s 4x10M s 5x10M ~ 6x10'4 -
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7x10' ~ 8x10'* « B 9x10'* GC > W% & E N W T H &
BT HE N —_EBERBERG - AECAKYUESH
S/ E/ 1x1015 « 2x1015 +~ 3x1015 « 4x10'5 ~ 5x10!5 ~
6x10'5 ~ 7x10'5+ 8x10'3 - 5 9x10'5 GC-> AEZ W E N
AT ARBRBXsEE WN—EBEEBEHEM - BN AEE
A BE®HETAEER 1<10'°2 & 1x10" GC - A #f %
SENR AR TEE -

[0104] WEEHERBEWL > BHEH&SEBEL 1x10°
GC/gl§EE 24 1x1012 GC/g i E & - " EHEEEHEIE
B M E K#E EL 1x10'° GC/g EE 2 £4 3.33x10"!
GC/g s EH&E - WEEHEBEKY » B E & &@ B LY
3.33x10" GC/g S EE X4 1.1x10"2GC/g B & - A H
LERBEWY  BEAE&HEL 1.1x10'2 GC/g KEE &
4 3.33x107 GC/gf§BEE - WEEHEBEWY > BIE 5
Ry 3.33x10" GC/g i BEE - WELEEREKH > B &
BAER 1.1x10' GC/g KEE - WHREEERBERKG - &

HHI

]

B R 3.33x1007 GC/g i EE - WHEEH R E K -
BlE ey 1x10'° GC/g lKHEHE - WELAEBREKD - Al
B R 22101 GC/g lKHE - -NELEERERD > B2

&y 2x10'° GC/g IS HE - RELEBRERD > BEL

]

& 3x10'"" GC/g lEHE&E - WEEAEBEHKY » HEKBY

4x10'° GC/g Il EH E - "EEEBEHRY » BE LKLY

510" GC/g lE 2 - WEEERBERY - BIERY

6x10'" GC/g IS HE & - " EEHEBERY » BE LY

7x10'" GC/g IS EHE & - " EEHEBERY - BE LKLY
64
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8x10'" GC/g IWH E - "ELEREREH > HERY
9x10'" GC/g i EH B - WEEEREBERD - B E R &
1x10'"" GC/g EE - RHEHEHREBEEDY - HE/KY
2210 GC/g B E - WEEEBERD > HE L L
3x10'' GC/g IHEHE - WELAREEN > HELH Y

g P Z EE R 2

4x10'"" GC/g B & - N H & H 58
rAAV Y4 1.44x10'3 & 4.33x10'* GC & B A By & E 5
E(flat dose)fe P2 ANEH - WEEHAEBEKY - LB &
%L rAAV 947 1.44x10'7 & 2x10'* GC # B N W & E
FeEPrPEANE WREEAEBERY Z B E %LU
rAAV By & 3x10 % 1x10'" GC # B N Y& E Bl & & T
EANH MNEEERBERY  ZBEGHIU rAAV 858
5x10 % 1x10“GCHEANWEBERERTEANE - ©®
— B EEWM >  HAPYAEAEKKBEEREWT  LEFA
AAV 94 1x10'% £ 8x10'* GCHIBE N 2 AAV N & - B
— B EEWEM HAPYAHEAEKKBEEREWT  LEaFH
rAAV B9 %) 1.44x10"7 % 4.33x10'* GC # B N 2 AAV 1y
c N —EBEERG - AV T B EE 0 D
H rAAV 94 3x10 £ 1x10'"" GC @1 B N 2 AAV 1
s NM— S BB ERMA > HKY ] KA & B

H rAAV 94 5x10 £ 1x10'"" GC @1 B N 2 AAV

o> o

o> o

il

(0105 WEEEHBERPA - Z&EHULEANKT
EXZalE  NREEEBRBERPY =SHBEBITEHD X EH
(B4 2 B )EE % -
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[ 0106] i

& -

=

A B W E DT e W m a

A HEEREJREXRHEASKBH EFIERIM
A B N R N 2 R 3R K DLBE E E £ W B ER A B
ERER > WERR2HHE AN (ninigene)dJ AAV 5 iE
AEEFER o HOR A T BEH AT
AR ERASCREMEERY 2 %%

it B B & 5 Z A
[0107) WO AR » flasd " B WIEZE , T 8
NET, &M ENESHEE FELERBRMNS A EFE
bR BE TN BE HY & T sk 0 DR H F[ 2 BS & B8 K (CSF) ¢
HMAEZXAJEEREMETN - =W (EMEB=ZEWNJACY))
toE TR A E R s R/ CL-2 FR] o g o A] RE AR
HFERHMNFEMEAYEUAREMEMBEKE TERSN - N5
— B > W OE B OE B OR e
[0108]) AR (EM » flasd " MM AN EZE ) =K
TN T RIS E R E A RO N T B8 2 B B
RPN TERE  FHABMS HGE&HM T T F 0 M
HR#EFEBRAML HNBFBEM K AEMLHE T
[0109]) & & A SC At A 7 &0 W IR M hMin2 (]
W AE CMT2A B % )R miR BEF I AIHKY > EE
B[ oob MR R RS B Ry —fEEC R E A B
B A PR B> & JC (B #E O 40 T 3 B &€ oT K /ER 60 SRR B
fH &L Ie % AT RE B RE B a0 $E IR G AT - R R KA A -
FUAL <0 B~ &R I RE Ko B &% &L OT 4 AR
[0110]
PD1216794/jt
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s

KRBV EEBLXEKYARNRABEREEREAREEM =
R (CMT) % 38 ~ i & )m & 50 Bl Ho77 B /Y & 1 E R 8y &
oo RMEABEER CMT2A WEE MG HEkEEE
e NEEAEBERY - LT FEFHREFEREEAESE LEE
T i(OEBETREENABRGERSES 2 KB F 5
CEEAEBFY > HUBENEREESBEL N AHEEE
MR REANEEG R HfFz ABERNGEERREED 2
4 5 B A SEQ ID NO: 15 » F %l 5t 81 H % /b 95%4f
G 8 A HHE BN AE (b)) miRNA fZ 8 5 5 B H 8
MW OR E R CMT2A B E P oW M A SR & 8B R
SGEBH 25 (b)E /D — @ miRNA 4 5 > % miRNA
BHABCMI2AZH EFMARME A BRGERSEQ 2
FFAlE AR EM - HF 5% mRNA 0] # (F i 2 # 2 5] 5
Pzl E R RENHEG R -

[0111]) M ELEARE KM - I xEHEEFEEQ
SEERT (OGBETELELOAERNSBREED 2
WY 2 EAHZKE R o Houl B R R R e 5 EHR
ANEFHEMAKESERHEAHEGSFI > HPZ&E&TELH A
B GBS EA2HBFIEA SEQ ID NO: 11 X F
B¢ B H & /b 95% M8 [ B A 0 H O H BRI (b))
miRNA A T EAHEREE M ARER CMT2A & &
TR AR  ABERSBERASESD 2 RMMED — @A
miRNA 8y 45 55 & 7] » &% miRNA ¥ A H CMT2A Z &l & +
AR ANERNERERaED 2 FIEAREME - Hf
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/0 — & miRNA 405 5 50 0] # /F M 3 8 2 51 F H 2
REFRTREMNEG I > HHFZED — miRNA &
Wil AEE&E—=H%(E miRNA BEEFIHFI - HE&
SEQ ID NO: 89 (miR538 > 59 nt): > B & miRNA 8 2 5
SEQ ID NO: 27 z —HZH R &£ F 7l -

[o112] WEEERBEHPE - LAEAKEH CMT2A B
BEZHEXLEREZRBEELEART P (a) EFHELITE
Tt AERGBMREED 2&BFINEEAZE T
HugfEtEE2sEHN AMEEB E A F RIHE A E
ol HPF ABNGERMREED 2EBEFINKETRELS
H 7 46 (b)) miRNA 8 55 & B A 88 iR 6 & m -+~ 6 R
CMT2A BEEHEFANRMEABRNEEREED 25 R(b) &
b — i miRNA Z EEF 5 - % miRNA ¥ AMH CMT2A
THREFHARMEABRERGBRSED 2 FIIEARR
M Hf % miRNA 45 50 o #: 0F i 3 8 £ 5] 8 H R
TR BRRENEGFY > HHFZED —{H miRNA &
WrRIAEATI -8 ZEFF A& SEQ ID NO: 15
(miR1693 > 64 nt)#Y miRNA & HEF %] 5 & & SEQID NO:
15 22/ 60 (AEEZ TR niRNA G FF 0 @& H
SEQ ID NO: 15 HA E/V 99%— M By miRNA 4 i F
7l > HAE &P SEQID NO: 15 X Y HE 6 2 UK H B
26(8¢ SEQ ID NO: 68)HE AH 100%— Moy F3 » HEHE

& N3l 2 — 8 % FH miRNA & i 7 5 -

(i) TTGACGTCCAGAACCTGTTCT > SEQ ID NO:

27 ; (ii) AGAAGTGGGCACTTAGAGTTG » SEQ ID NO:
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28 5 (111) TTCAGAAGTGGGCACTTAGAG » SEQ ID NO:

- e

29 5 (1v) TTGTCAATCCAGCTGTCCAGC » SEQ ID NO:
30 ;7 (v) CAAACTTGGTCTTCACTGCAG » SEQ ID NO:
31  (vi) AAACCTTGAGGACTACTGGAG » SEQ ID NO:
32

- e

(vii) TAACCATGGAAACCATGAACT » SEQ ID NO:

33 5 (viit) ACAACAAGAATGCCCATGGAG » SEQ ID NO:

- e

34 5 (ix) AAAGGTCCCAGACAGTTCCTG » SEQ ID NO:
35 (x) TGTTCATGGCGGCAATTTCCT » SEQ ID NO:
36 : (xi) TGAGGTTGGCTATTGATTGAC - SEQ ID NO:
37 ; (xii) TTCTCACACAGTCAACACCTT » SEQ ID NO:
38 : (xiii) TTTCCTCGCAGTAAACCTGCT » SEQ ID NO:
39 : (xiv) AGAAATGGAACTCAATGTCTT » SEQ ID NO:
40 ; (xv) TGAACAGGACATCACCTGTGA - SEQ ID NO:
41 : (xvi) AATACAAGCAGGTATGTGAAC > SEQ ID NO:
42 : (xvii) TAAACCTGCTGCTCCCGAGCC » SEQ ID NO:
43 ; (xviii) TAGAGGAGGCCATAGAGCCCA - SEQ 1D
NO: 44 ; (xix) TCTACCCGCAGGAAGCAATTG > SEQ 1D
NO: 45 ; =% (xx) CTCCTTAGCAGACACAAAGAA > SEQ
ID NO: 46 > H(HExx)ZE—&FWHE - R FEE AL
HB > E-—EBEBEERZRG A2 FHEHEER
£ —1{f miRNA (b) - WREEERHKP > 5 — & B/
MEEBE R/ XF_EHEAREBFEE > A% — KE 2
FHEHETVRKAMEARERKFRLT B AR - REE AR
Hpl BB B EREBEEE > B 8RR RS
i B kB _EBE T HSMEEHKY A B AE -

WS mvw>m&
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[0113] MELABE KA » A XEBVEHBE K
WY HRRERER MM2 FENEBEBROVESE - I
HEEBEHY  AXREHEOVHB LEKYH RN EGE
BH £ ¥ H WM M B B B %W (multiple symmetric
lipomatosis)HY B & - % & ¥ T 4 A5 W7 & W (2 B2 Mfn2 A
RIWEREREERFR  HEHEFESEFEFEPEEHEHS RE
ILTE RHETE 0 FE KR B0 A5 A 4H &% & 7 ¥ & (Rocha, N,
et al., Human biallelic MFN2 mutations induce
mitochondrial  dysfunction, upper body adipose

hyperplasia, and suppression of leptin expression, elLife,

2017, 6:1-27, April 19, 2017) - AP EEEHEBEHWH > KX

MRS REART A HRERES B R M2 &=
IBEFHENMEHRENES  NREEERBEREL > &
iR ERE REKY A R ERE R MLE R KE

(AD) ~ 0 & & K E(PD) ~ L ALW & ~ Dl k& M EIE T
Mfn2 BRI FHREH Y ESE - SEH Mn2 KXFE AD
K PD ZHE A RNHEYE B - 140 > Mfn2 &R oy B &% H
i 2 A M Bl AD B ke~ [ fF fE B Bk (Filadi, R., et al., Cell
Death and Disease, 2018, 9:330) o

[O0114] w8 ZFH - A HEREE LHKY ] A
MR- EES TV HERELIEE  JBRER - JE
M E B O % 88 (NSAIDs) ~ = 3B JT & B = bt 1 28 > &
TER=KME®ET - RWXHEARBEKM > ki@ 8y
ke — HE B¢ % & B R (B 40 58 A8 f2 (prednisone))HY R & #4
B ZEHE ;K
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[O115]) 20 A SCHT{£ M - flt 58 & & B g & 2 (CT) 1k
AR EBEM  HoPREmEKE o #h &2 le— 250
THEEEEMBEREREEENZEE G -

[o1l6] Eff & BECH R ERE - s " EH LH
B TEHEMHL, REARS - & GCHEE 6K

WEENZEREARNMNBRETRELEHRTE  REDY
95% % 99%HItEH FA T A ZTF R F I — M - &
o mEREERFY - KEFHEE  HNEEEDEH LS
HZzEFBRAOEECEGCHRE AXHELRBEEHR BRZ
U

(0117] B 2 ETCF - flasg " Al — %
M, ~ TR —2Maott, ~ " OaotEMEE ) KRiE
WE Ao E EE B DUE S R R e MR R M YR A
FA -ttt s REREETREEERNRB ZEZER - &
N FI e £ /DG 500 £ 5000 (# % H K Z
RE - 20m > BWARESTH—-KERBEE > oz b
NoOMZER BEE2D0H 202 24K ER - 208
28 & 32 fmERR - 204 36 MM EZEER - HMU
> AESGHEEREEARE 22K > HR BRI EE
Beriley "R —sMtE ot cEBael o RERED
& 8 f B BB & H Wl 2 £ &y 700 {# Bz B B - A SO il 3
aml kR B ZBH -

[0118]) fiurE ' & ERY , EfEE D 80%— EH M
WEBED 90%— 211 FEBBEE 97%— ML - F
ERAARMHEARTEABEARECANEAR EARE]

¢

M+
H

7
A

iy
&
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E - AR EETEARBEEANRE TS S EE — =
M o

[0119]) BRIFLREGE S AFHHRHE > SRIEHEBKE  —
Mol ERE M KE > MERAES KEN —
MM X2 ZERFIER 100%— M - BRIESHHR
B RRAIERERE  —HMMaotEheBE—EMEKE > H
EMAES KEN -, Z22H2FRFINEF 100%
— EME e Bl T95%—E0 M, KT RN 95%— B M
A A EEER2FFIEA 95 96 97~ 98~
99 - Z & 100% Kk HE®MA T8 2 — 2 -

[0120] BRIESS AT »r BEREEMBRLBERE R
Ay 822 DO f A AR Al -

[0121] —fimE » ER—RKMWMEAFEIRERRKEZ
Wy T — M, - TEEME, BT 2
T, FAIKEEE " — B M, - THEEME, - T
Oy - TEHH, AR THEH ) GEDEXERF
EHE(EER RFRY  BE2FFIMEE > BF S HBHK
B MA s E S EBAKRIE - LB F > EHLH
) AAVO FR Al fE By 2 Z B 1T AAVLL % - (EH £ 1 & 5
KMENZFILEEENX T EM —EETLE - LHE
R ZHAER ¢+ T Clustal Omega ; ~ T Clustal W |

E@

——

" CAP Sequence Assembly ; -~ [ MAP |, - R
" MEME | >}t FE O] E 4 PR ARk AV 4 uE A R 2
T HEEXNZHEBEARKREARLfMHEEF BFHEE R &K
BEATRE - BE 0 JNE A Vector NTI fE A 12 X - K <H
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MEARAHFSZUTANRINERERFES —HMENC M EER
ZoBEanriERXFE - ERBS—6 > sI{EH GCG
fA 6.1 89 2 =0 Fasta™ » [fj Lt # % &% H B F¥ 5] - Fasta™
REEHFI AR BEFINZCEGREEEZEHRNILH KF
Fl— 2 ME ot - flw HEFPIHWZLEBOFRIN —FHMEH
Sy bt B fF B Fasta™k H 41 GCG kR A 6.1 & Fr 2 fft 69 N
EZ2H(FER 6> F o EME NOPAM K F)ifi i & » H
ARSI AFAL ZFILEEXATTHRNREERF
% > @l 40 > T Clustal Omega ;, -~ I Clustal X |

" MAP , ~ T PIMA , ~ T MSA |

" BLOCKMAKER ;, ~ " MEME , - &  Match-Box , #2
N —HME BEARMMEHFTER AT RS E T
FERELRERE  AREFEAZE-—FEITRAER
ENERH - HE > ARMERFTERABERNHRE THH
SoHERERZHNERERN BEEEZRNERERZ DR
it a0 By 5l A AV B & K2 = R IR £ 8y — 2 M R B K
¥ o £ H {40 J. D. Thomson et al, Nucl. Acids. Res., “A
comprehensive comparison of multiple sequence
alignments”, 27(13):2682-2690 (1999) -

[0122]) EXEWZ > flrsE " — (a3 an), 4 ¥ — (&
(FE) % @ (fE) - Wkt > flesk " — 4 (a 3 an) ~ T — {H
(YA ko R "20 —@(E), WAL H I 5 #
%o

[0123] & & " & & , (comprise ~ comprises ~ &

comprising) #¢ & & M # W F & BF M Mt AR E - & 5
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" m ...4H B¢ | (consist ~ consisting) & H 2 88 g HE fh M b
mAcEEEEERE EESRPESFTHNZLHERRE KD
fEH "8&, YU KER BHEHLEBERRT  HEERL
BRI EBEERD " h ek BT BEH B
oo m) K R RE R A o

(0124 ) WA XA EMH > BRIESAFIHEH  Ms
TN EEERGSESFBEMBA 10% (£10% 0 Hl@m o £1 -
+2 ~ 3~ x4 -~ +5 -~ £6 ~ £7 >~ £8 ~ +9 ~ +10 ~ BN H W F >~
H BV {2 By 2 &) -

(o125 WA XHmEMR - "HE®, ~ " ERH, K
"R L, A EBER MERTHZRHNAIEERRE

[0126] W AP fEM » flgs " CMT2A A8 B JE AR |
B T EAR o R AR Y CMT2A B & DL R X CMT2A &) ) 1 =
TEFEAMENR - CMTHREHIEMRTEEEL N —-EKZ
(RS VIS R I N i (= i oW C (T S SO G M S ES I i 31
Ay ~ S - REHL - CMT2A M E RER B E
RHEEGEE SN RES) MBRHBS K E(E T E (foot
drop)) ~ Fil b #& B (%8 & B AR b ) ~ /N BR AL 0 B2 5% (& & /)
RREEE) - BB F AV MR BRI R - ERRE T T L GE
M EEMEALMNR B BE - BT - B RE
FREE - KLV A RER - FEUMEDRE LRI
AT RMBAT - RRB(HMERRMBEEXERMWA) -
CMT2A Hy & BAGE AR o] & & 6l 0 F &5 &k F & 8y 3 00
k- BFHEEHFEHEMNE)  CMT2A WHEEH S /E 4
HY fE IR o] B FE B 0 S AR R A BRI B - IR IR B (0 B OZ2
TR ) BEUER - RO ER - B ME

o
[nl
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(o127 WA ER > "TEF, X "2HR%F, B
fEHRNERRYT R LR N - R ER - R
—HREREY  HBFEFEAREAEYZIZAERZSEH AR
CMT2A 8y AH - REEERBEK O - FEH A KEHK
M NBEzaBRERN  BAER B B2 H B
AI >~ NEBEE S FLOHE S FEERARBEAN - NS - BEBE
M EFEAERERT 228 EF B R CTM2A

el

[0128] W AXPFT M » fiusk " BF KE ) B
Min2 JE M HEEH R ZE/DL 5% &9 8% &9 10% -~ &
15% ~ 49 20% ~ 4 25% ~ %9 30% ~ &Y 35% ~ & 40% ~ &

1

45% ~ Z] 50% ~ & 55% ~ & 60% ~ & 65% ~ & 70% -~ &
75% ~ &) 80% ~ 4y 85% ~ & 90% ~ 4y 95% ~ & 100% ~ =
2 100% ~ &9 2 M ~ & 3 & ~ Y 5 EH - ARAE hMfn2
EMHRE e AAHEKEHN - RS B8R E S -
M X RXEGTEH BN LBER KETEH CMT2A
MHBREARE & E > Wi CMT2A 18 B IE AR K& /3¢ TR B
CMT2A MHEEXEEMRER  KHEMHEE - REE
BEREERA #HOALRENVHEIY R TEREZXN AE
Mfn2 ERFEMAREH AN EB TR ERF Y -
RHEREBRBERM - & /5 /K SEQ ID NO: 19 ~ g & B
PRl gEME A B Min2 EHEH H A 95%% 100%—
WM EMEERE -

[0129] ot " R, EAXPTUHZREZNE &
EH > HE & RNAKEAEH RNA REHEWHELE -
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¥ RNA - flogE "B ) X "#HEF FAPARREEDE
HEE - REO BETET BEREED -

[0130] SSohmlEEEFEM » REEH(KRKEEHRNBE)IN
UTR d 7] B & — 50 % {f & Rt 4% &7 (drg)-miRNA # 5] 7
I oW - DL K drg-F M KR /B H K R
(axonopathy) - 2 H f#l41 2019 & 12 H 20 H H HF =~
PCT/US2019/67872 > A B /A Bl B WO 2020/132455 ;
2020 &£ 5 H 12 HH® > US BB HFHBEZE No.
63/023593 J 2020 £ 6 A 12 A H % ~ US [ 0% = f H
% 2 No. 63/038488 » Fi 7 &5 f@ ¥ /& " Compositions for
Drg-Specific Reduction of Transgene Expression ; - Ji
EREHAALAL N—EHEFRM > RHFEHETELHE
oo (pla 8 EE22EEETHBIT EEIRKE
RO "EMSAN)NRRRE S -

[0131])] WA ER > MfsE " THREMERE &
5 B BBk Y B ROAR B Ay PR R R A R A R DAOE ) LA
— M fE o A A B ey AR KR ESF AW
%‘o

[0132)] EFE A MNER ZEDE K EKE > T 58
TEFEWN AR EODERERBREBEE T AR PRI Z
M2 HMEE RGN MEL LS FIEFFI o a3
FEEHHEAEEANEZE  BEA __FENEKEEEAERNF
> HHEILLEE TN EME&ZE -l N—HEBRBE
ef > B AEARKE —MERGB® F 0 Hu g
Sl BEREARERNNEWEFINHNERR - O > 2EES
FPol o 2 BLE F BRI -
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[0133) s A fEM - #E T &E KKK
BE T b BETF S B+ 5 %A RNA
o LOER SR 40 5Y BE K F BRH BE (B SR 5E (polyA) 5 1B E A
fe 8 mRNA By 7 %0 - 40 + # & I % % & (WHP)# §f 12
881 4 (WPRE) » 2 & B E R FF P (R > B AL w2 4
A -

[0134] A ETXFEME " EE GREN—
FAEZERABEE » Hof mRNA R %G &K F 5694
LU EAEAEQENKK -

[0135) AXRBEEEFEL THEAAEN hM2 4 F 5
20| %= 3 [ ’ 1 il ’
Syn.PI.hMfn2eng.link.hMfn2 miR1693 WPRE.bGH (SEQ
ID NO: 1 2 nt 223 % 4455); CB7.CI.hMfn2.GA.RBG
(SEQ ID NO: 79 2 at 259 %  4370)
CB7.CI.hMfn2 .GA.LINK.miR1518 RBG (SEQ ID NO: 77
i nt 259 ED 4710)
CB7.CI.hMfn2.GA.LINK.miR538 . RBG (SEQ ID NO: 75 .~
nt 259 % 4626); CAG.CI.hMfn2.GA.WPRE.SV40 (SEQ
1D NO: 73 i nt 192 ED 4262)
CAG.CI.hMfn2.GA.LINK.miR1518 WPRE.SV40 (SEQ ID
NO: 71 i nt 192 ED 4474y h5d
CAG.CI.hMfn2.GA.LINK.miR538 WPRE.SV40 (SEQ 1ID
NO: 69 2 nt 192 & 4474) -

[0136) AXRRMEEAL TEAAEN M2 & F 5
(9 F= IR B > 140 > Syn.PI.rtMnf2eng.link.rMfn2 miR1518
WPRE.BGH (SEQ ID NO: 3 2 nt 223 & 4430) o
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[0137) BRIEMNABFEHEFT S A ER > & AKX
AR T e B2 s A A ASHE T BAEE NS E R
BMAMXAmETEBEOMEHEBSZE®E QOB XABAH
M EREEANSKBERE T ARSI ERPTAERZFFZMW
rg HY — i 95 51 -

[0138] T A& i ¥ f& /A MR K EE RS A

®$

%0 -
g it Bl

[0139) T %1 & K B & a8 A M H R & B R & A& %
Elﬂo

[0140] EEMH =K FEHE&HELE 2A B (CMT2A) %
MamSBAEER &g 2 (M)A REZE RS - #
MGBmEEQ 2 b BEBHRHGERS RS RERTE
WEBHHE - £ RFEBENT » CMT2A B HLULEMEEH
TARERNRBALACRBENERBREMRSIE - £/& D EE
MY 0 CMT2A Bl REMIIEEREERIIE - Mfn2 2
@ IR K E (DRG)F B9 T & 8 1 & 0 K 9 4 B8
KTEAFEELESEME -

[0141] B & —FEERKELE > FEHBERIHE Mfn2 2
WEMEBHMEED -2 VRE > MEREER M2 1Y
ARG, - AAV EREE Rt AN Mfn2 R E
EEEME&ITE PN ERBERG > M2 RHRES
H& W EHETESGHN miRNA > HF miRNA & # @ DK
59 (knock down)ZE & #5 (@t fF )Mfn2 » DL JH BR 28 2 8 Mfn2
THREEENREEMSED 2E0HE - BFEY LB E
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B % &8 b B RO A (ICM) ERAF Ak N 1T 38 2% - AAV #Y ICM
AR E R PES WK TR YA RE KT - A
BALTEMLE M2 ER2SEEBELHRLE ANEF
KEH) Mfn2 REHEHE  BHAASENRERB T BEMEZRAE
(CNS)HE HE) AAV R EBHSEG -

[0142]
Hhf 1: CMT2A # #8 R B

NAAVEERHERE 1> EANELEEBEHEF - W
a1 - & THE{H Mfn2 cDNA K polyA #y Mfn £ H -
RAAV BERNERE 2  EALAEESEHHTT T  WE
F - & TREAAEH Mfn2 ¢cDNA By Mfn2 FH B (K4 T
B #EAERRERILE miRNA FH M)~ 8@ A REME
Z€ % fg Mfn2 By miRNA K polyA - [R5 » ¥ AAV B H
FEm 2 e —HEANEERBNARNEXLE miRNA K
cDNA WWRERER  HIbZERESEaEBEG R T -
cDNA(K& T 2By Mfn2) ~ B F - miRNA(HE & miRNA
fir ¥ ¢DNA #y 3'RlUm) >~ WRPE 53 {& 7 K polyA(E & R
BHoR) -

[0143]) B 7 B35 W KM M2 ER - & &E
miRNA F %] : # & miR238 - miR1202 - miR1518 - &
miR2282 % » HRETSHEE - Wiu FEH AWM oM » DLIE
A2 7h Block-iT H 2 (ThermoFisher)# 4 X & B104 A i >
ZEHAEahH CMV B & F » emGFP # A K - miRNA #Y 3
J& fr & TK polyA - fiE A Block-iT % F & #& &% &t
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miRNA - # 3¢ 4 i I DA #% 5 & & % (blasticidin) 2k #E
RW| - FEAHEAKZ R GFP G > Al EREREE®N

oo T2 NEE R U HL B104 A AT G A fF A 5P U7 BB it oy
oo PH O EDGE T 4 DL B Mfn2 AV L B8 R E B 4 & B 1B
(loading control)Hy b-All B & &5 & 17 H H - 1A K [E 1B
st AL AR AR N & T AAV 8 /By miRNA R X & - 1 B6 /]
B HY /N ERLCPS (B 1A)R 2 88 (B 1B)H - F& H1 qPCR M E &Y
AR M Mfn2 RNA 255 - f£#% T %% 14 HH/NEEAT
R > ABWHEEEs@EASK LI EL - 8 5F
M RNA 3f |y qPCR > 8% qPCR fi H §f #f Mfn2 Y
TaqMan 5] F - i & U & )5 % 42 (& 44 N=5) : PBS -
AAV9 . PHP.eB.CB7.miR_NT (3 # F > ® & & 3x10"!
GC) + AAV9.PHP.¢eB.CB7.miR 1518 (% & & 3x10!
GC) ~ K~ AAV9.PHP.¢eB.CB7.miR 1202 (% & & 3x10!
GC) - i BB HI & » miR1518 B /m W IR M Mfn2 HY &
{55

[ 0144]) DA FE[E 2C U E B AAV #HE % Mfn2
RNA fEH £ H - Z#E B & KE Mfn2 (rMfn2) cDNA
ERANKE mR1518 » H o AAV & B DL 310! GC 2 B &
HARANE TR - LR TESE 14 HE/NEET RS
o AU EE RS EAESR T EL - ©ESF ER
RNA i F§ & qPCR » 8% qPCR f{# A $F ¥ Mfn2 #y TaqMan
51 F - & & W@ & ® (&8 4 N=5) : PBS K
AAV9.PHP.eB.CB7.miR_1518+rMfn2 o
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[0145]

B 2 Aa& T EA M2 BARA miRNA 2 K H
B By AAV #= #8 7Y /N B o 38
£ i 0 By B 28 o BF AR BN B R AR AR N R ST 3x101

GC Z AAV & > #% AAV sk B8 & & Tk L1 K&
Mfn2(rMfn2)cDNA #% £ 7 5l (SEQ ID NO: 12)% miRNA
1518 (SEQ ID NO: 16) - f & VU {H &% ¢H (& 4 N=
5) : PBS ~ AAV9-PHP.eB.CAG.rMfn2 opt.link.tMfn2miR
1518. WPRE.SV40 - AAV9-PHP.¢eB.CB7.CI.rMfn2 opt.link.
rMfn2miR1518.rBG ~ & AAV9-PHP.eB.hSyn.PIl.rMfn2opt.
link. tMfn2miR1518 WPRE.bGH(H T & & X R 8 & SEQ
ID NO: 3 &) FE &% 14 OE%E/DE - WHE K& B
W EA - etk m$P ZEHR RNA I v qPCR > #% qPCR
£ A & % K B Mfn2 &£ T # {E#Y ¢cDNA By TagMan 5[ 5 -
4 S AE AAV E BB IEXK TR IH rMfn2 ¢cDNA #&
E R B miR1518 Z & » B KV /N E & 88 T K E Mfn2
(rMfn2) c¢cDNA RH BB RFENEEEE -

[0146] 55 —te& > BHAEMNEGHRNIEHN 3
1011 GC 2 AAV & > &% AAVEEE & TRELEN A
¥ Mfn2 (hMfn2) c¢DNA #Z ¥ F %] (SEQ ID NO: 11)K
miRNA1693 (SEQ ID NO: 15) - f & MW {{E A & 4H (& 40

=5): PBS ~ AAV9-PHP.eB.CAG.hMfn2o0pt.link.hMfn2
miR1693 WPRE.SV40 - AAV9-PHP.eB.CB7.CIl.hMfn2opt.
link hMfn2miR1693.rBG -~ AAV9-PHP.¢eB. hSyn.PI.hMfn?2
opt.link. hMfn2miR1693 WPRE.SV40 (H f #H £ E K &

81
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

£ SEQ ID NO: 1 %) F 4 1% 14 HEME/NE - U A
RAEBILHEELR - K58 FFR RNA I H® qPCR > #
qPCR f A #F ¥ A48 Mfn2 & T {E# ¢cDNA #J TaqMan
50 F o 5ERBFAE AAV EBE E £ &K T (E#H hMfn2 c¢cDNA
A R Bl miR1693 2 1% » BFEWN/NE HF M T AE Mfn2
(hMfn2) c¢cDNA RHR EHEXHNEEHEE -
[0147] e & NBE R K E Mfn2 =B NHE
o EIRER AAV EBEF o MESERE T > MW
CB7 - CAG Rk ™ & 7T ¥ 2 M A ¥ %€ @ & O (human
B & hSyn B &) T/ AAV E 88 £ & 35
H&k o % B A S HY Mfn2 ¢cDNA % 8 % H -
[0148]) L4 FREBEITNERF > B ER AAV # #8
il T AY B 2% miRNA Y48 & > % 2 F 8 -~ ¥ Chen et al.,

synapsin) (hSyn) o

Real-time quantification of micr-RNAs by stem-loop RT-
PCR, Nucleic Acid Research, 2005, 33 (20) - 2 4 # /N &

B ES 3210 GC 2 AAV #H BB (¥ 18 PBS - J& & 4
18y AAV A FH 8 & 2 & & hMfn2 Bl miR1693AAV (% 3
[ (SEQ ID NO: 1) kHHEE - P HELLTELY A
% Mfn2 (hMfn2) ¢cDNA #% & £ %] (SEQ ID NO: 11)» &

i B2 F (SEQ ID NO: 17)# 4% % miRNA1693 (SEQ ID
NO: 15) ;A 4H 2 By AAV & B = rMfn2 Bl miR1518
Hy % 3 B (SEQ ID NO: 3) £ - Ha& TELNXE

Mfn2 (rMfn2) ¢cDNA #% @ %] (SEQ ID NO: 12) - &
H % T (SEQ ID NO: 17)# 45 £ miRNA1518 (SEQ ID NO:
16) - EF & » WEHN® 14 HEM/NE - WWH K K& 58
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W EAE » fefkm P ZH RNA I H R ET 2 H miRNA 5y
oo &% 5] B Ay miRNA 73 #r 1 A 0 Bl 22 cDNA By 5] Ay £
i -3 B RT 503 ~ LR AR B miRNA By ET & Ay /)
RNA : X ¥R E TaqMan 5[5 Ar& ko b 73 A M & & &K
B T ey Ek B miRNA 48 & - 6A K [E 6B &t B Y /I

EAF AR N E X R IE AAV BRI T AU KA miRNA By &
= .

[0149] &Rt = £ > hSyn Er® ¥ (SEQ ID NO: 6){f
FRERRREBBEANRERS T - AAV #iEEE ' &
(R T ERET L) H B cDNA K miRNA Z i #Y #H
ZHEMR T > BBEEHB miRNA §JF & RNAi 1T B
- MR SR EEMN S S /NEY E R T H R I ER -

qPCR i nE MmN FE M ZEE ]| Mfn2 #y miRNA
L E E XK > K E Mfn2 & A8 Mfn2 Z 58 0 R -
[0150]

T 5E ] 3.AAV # B2 £ HEK293 & Mfn2-Null 4f fg b gy &

W}

Vs
>>$
¢

RIEEHRE EALEELRBESEE S AE M2 &L
TRAENFI ZEERNE AAV S > Tk 3 Y-

[0151] F 3
AAV #as SEQ ID NO (AAV #A%)
CB7.CLhMfn2.GA.RBG 79
CB7.CLhMfn2.GA.LINK.miR1518.RBG 77
CB7.CLhMfn2.GA.LINK.miR538.RBG 75
CAG.CLhMfn2.GA . WPRE.SV40 73
CAG.CLhMfn2.GA LINK.miR1518. WPRE.SV40 71
CAG.CLhMfn2.GA LINK.miR 538. WPRE.SV40 69
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[0152] Mfn2 Null MEF & — f it = Mfn2 8y /)N B 4
Btk > B A ke BT & B& & Mfn2 c¢cDNA fy £ ¥ - [ 4 -
HEK?293 4 ffg B —fE 2 3 MEN 2 9 A B4 A &k - A % LA
Rty EL RS ETE R EE % Khe s A T
WS EYH R Mfn B0 B FRHE > &1 qPCR 77 #7
AR M Mfn2 SR 55 0 &L 1 qPCR 4 #t miRNA §J F 1£ -
LA Wes & #1795 5 EIE flf & & - Mfn2-null MEF #ff A
 Mfn RS EELHBEELEN M2 E0 5 >
B Rtk &k = Mfn2 FHW - ¥t qPCR miRNA g Hl 77
o W £ 8 -8 B 5l F & 17T kA miRNA &Y & # §%
(RT) » {H A TaqMan £ #f 4H #& ¥ gk % miRNA DL B R
miRNA £ H K/ MT - WA KUNENIREEANE
Mfn2 & 55 #Y qPCR > { fJ TaqMan 5[ 7 /£ ¢t ¢H » H & o
HEK293 WIFE M Mfn2 K& Mfn2 - ¥ ) E R Wes HY
Mfn2 EHEEE REME Mn2 f188 > Z iR BN R
KoE RS E LN Mfn2 3 £ X X R E > K I B % §8 Mfn2
W R

[0153] 7TERMEE CB7 B E T8 & & EE
Ju 1% > Mfn2-null MEF 4 BE # B Mfn2 89 = 5B K% o it
4h TETRNAN T ERE > HERGgEMSED-2
(Mfn2) & 3 09 ¥§ 5 EHI /& fif &/ 9% ®Y 4@ E B
CB7.CI.hMfn2.GA.WPRE.RBG (p6165)
CB7.CI.hMfn2.GA.LINK.miR1518.RBG (p6166)
CB7.CI.hMfn2.GA.LINK.miR538.RBG (p6167) - & & {4

GE A RE T oL s Bhom MMl E IR M E NS
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AT LT E A R B AT 40% o B R Mfn2 % 3 K
R TEIEM(BBERE ) EH b-Il3 &G FRE
HOH I (Mfn2 : FE#H 2 pg b-HLEIEH - FEE 0.27 pg;
AR ELHEX 4F7)-

[0154] 8 Rl & CAG BLE +/Y & 18 & 5 &
Ju 1% > Mfn2-null MEF 4 BE # B Mfn2 89 = 5B K% o it
b B 8 AR AEL T EERZ MEMEGRBmaED-2
(Mfn2) & 3 09 ¥§ 5 EHI /& fif &/ 9% ®Y 4@ E B
CAG.CI.hMfn2.GA.WPRE.SV40 (p6168)
CAG.CI.hMfn2.GA.LINK.miR1518 WPRE.SV40 (p6169) :
CAG.CI.hMfn2.GA.LINK.miR538 WPRE.SV40 (p6170) o
EEHEE BFH T R 4R & I W
BHEBEZADEEEHELRERELLY 40% - B KM Mfn2
RBEKERE FEEMN - A b-HlLE &0 F L ESHHR
(Mfn2 @ 45& 2 pg b-HlEE D @ $£& 027 pg: AN E
LHYEE e 4 %)) o

[0155]) OA K [E 9B B m L& CB7 2 CAG £ —
Bl oS EEBE L% HEK293 4 AT ¥k  Mfn2 /Y %
WK HE - B E E AR A B mPLE & CB7 Rl
B F By & fE # B (CB7.CI.hMfn2.GA.WPRE.RBG
(p6165) ; CB7.CI.hMfn2.GA.LINK.miR1518 RBG (p6166) ;
CB7.CI.hMfn2.GA.LINK.miR538 . RBG(p6167)) ## 2 1%
s qPCR WY M E W 4 B & & BRI 2 HEK293 44 A #
AR M Mfn2 R 55 e 9B Rl BE & CAG BLE FH &
f& # % (CAG.CI.hMfn2.GA.WPRE.SV40 (p6168)
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CAG.CI.hMfn2 . GA.LINK.miR1518 WPRE.SV40 (p6169)

CAG.CI.hMfn2.GA.LINK.miR538. WPRE.SV40 (p6170))
% > FE M qPCR AV = 3 48 [B & 5 B R ¥ 2 HEK293
AR AR M Mfn2 UK 55 -

[0156] 10 R PLE & CB7 BLE) 1Y & T8 & 88 &
Zx 1% - HEK293 4l Mg #F & Mfn2 (N JR M Mfn2 K i # 8 &
BWEY Mfn2)gy R | AK % - L4 > B 10 B ox £ LT 5 4
% HENSEBRSED-2 MM2)RFB NG EE it &R

52 OBy 4& E =2 ! CB7.CI.hMfn2.GA.WPRE.RBG
(p6165) ; CB7.CI.hMfn2.GA.LINK.miR1518 RBG
(p6166) ; CB7.CI.hMfn2.GA.LINK.miR538.RBG

(p6167) - TEEHEE BERHE o BRUEHEESE
B& 95% - WM Mfn2 RIBKER P FEIE T >
M b-AlE & B F R R (M2 528 0.78 pg b-fl
BiEO C EHE 078 ng: AN EMLBVEN 47) -

[0157] 1TE T~ BEE CAG B & 78y & 1 & B
F« & > HEK293 4 B Pk 7 Mfn2 (N JE P Mfn2 K i1 & 48 &
Ay Mfn2)Hy 3= B K 2 o pE4h > B 11 8 R 48 DL T 71 i 2
% HMENEKEBRAESEH-2 (MMn2)RHE Ay E 5 HE g 501
5t HY 48 #F &  CAG.CI.hMfn2.GA.WPRE.SV40
(p6168) 5 CAG.CI.hMfn2.GA.LINK.miR1518. WPRE.SV40
(p6169) ; CAG.CI.hMfn2.GA.LINK.miR538. WPRE.SV40
(p6170) - EE R EE K FTHEHO DK BREUAREHEE
B& 95% « BN Mfn2 RHOKERPE HEEM » &
M b-Al8 & 8 F R ES YK MM2: EH 078 pg: b-Hl
BiEO C EHE 078 ng: AN EMLBVEN 47) -
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[0158]) 12A 2 [E 12CE MU B & CB7 5 CAG X
B rE—EFWSEEHBEELRRZ - £ qPCR MEEH RN
Mfn2-null MEF 4H B #% & s 3% miRNA (miR1518 =
MiR538)Hy F B /K % o 12A £ A4 CB7T % CAG
BE T+ —-FNEHBE L% FEH qPCR M £ I 48 B K
fz B F B A 4L Mfn2-null MEF 40 B # B 5 2% miR1518 &Y
*= B K AWy e R e 12B B~ {E L& CB7 8 CAG B
Bt —FNEBELR% - i qPCR M & I 48 B Bk &
B F A Mfn2-null MEF 4 fg £ & Bk 2% miR538 Y %=
K 2 #Y EE g e 12C B R L & CB7 8 CAG Bl #)
FE—EFNEBE LR M qPCR M E I 4 B K& H
# I B9 /£ Mfn2-null MEF 40 B &% & 5% 2 miR1518 &
miR538 Ky & B K £ By tE g -

[0159])
B oM Ol 4. 7% MFN2R%4Q ,\ B (C57BL/6J-Tg(Thyl-
MEN2*)» —fEEMH =ZRIKF2AME L )FAHU Z ER
xR

() E ¥ & F 0 M MFN2RQ /N B (C57BL/6J-
Tg(Thyl-MFN2*)44Balo/J » JAX [EF# 029745) « Wi (2)
E M CS57TBL/6T /NE (JAX EEH# 000664) ~ K+ /L (18)
& i M C57BL/6J /N B (JAX EEFE# 000664 )# #F £ FH A
7> Bar Harbor, MERWy/E R AM T E R = - NE#H M EH
MU OHAR&EN  ETERBEEN  LUEE 3 &£/0NE
MEEWMEREER—-—SEHEM @ EEEEH FHHEDN
FREEET > LN HEPA BIRERZER - VW HFETE2HA A
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A RK N[/
i

1 i

DL 730N

W BRZPEE 12 /N6 /mg A B (R F 6 B

ETF ORI BV ENIEERRE KMEEEEZHE T H
By 22+£4°CK 50£15% - IV ERE TG /N 15 RERK
oo B8R IR Bk 2
KDk EEHNBESHVER - NEEHERESEZE
LA Wt 5/ F 3 Nt st BFaH By 10 & f 1 C57BL/6J /)
L& 60 E M & F MFN2RQUNE - f£ PO-P1 - 4 F
tH(TOE/NE#E AT -

2.5 % 3.0 pH Z#BEJEHNHK

[0160]) F 4.
4 N FRAY L&Y | HBESEE | RERE TERIHRE BRI S
1 10 WT T
2 10 HEMI T
3 10 HEMI #HAS 1
4 10 HEMI HRAG 2 P0O-P1 ICV J* 5t =k e R
5 10 HEMI HhaE 3
6 10 HEMI HAS 4
7 10 HEMI #HAE S
Hast 70
[0161] 13A % 13F Bn/h R EXEMED
M e IBABERNMNBEERENRE B~ - 13B 2 1~ /]

BRI MR oM HEFEAAERBEMWE T EE I E 8y
Y AH B 3R K & -
13C Bmn/NERBFEEME M > E&H LK T E
AT ER & 3T N IRME K FLAG 2% 7y MFN2 89 #
7< W K #E o 13D B -r CMT2A /N E fE = (nTg ~ MFN2WT
Ko MEN2R#2Qye U B Y H & 88 = (g) ©
i % BF [ (latency to fall)(F0 )M & #Y /)N

M o R ME R FLAG 2 #& #Y MFN2

fr o H
e

PD1216794/jt
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[0162]) WULBHS - R RF 4> FEHRPHERICVIE
W o £ PO-PI H/AOEHKRK - HFHAMNENEBRBE - B 15-
17 B > NEE/DERET IR @ & E B AR
(rotarod test) ~ #& J7 Ml & -~ & 8 & # & MW = (visuval
acuity test)(fi &) /2 Jit (optokinetic response)) ~ 5 £ 1 &
¥ (optional procedure) - [t 4 - # 17 & AL W &) (F & i
(CMAP)HI & - 7 17-19 AEe > H/A B RSB IH&IEWET
FlH & © B4 - BM&E - W ENHSEEL EM EE
B EHEANRABBEY  REEEAKU T -@UAR - U
FUHARBRERLAE FHRALACHEER - RN EMEF
VR » BEELLT 28 ¢ 8% K/NsaAm - Hh2E st 8 - Bz
HE - AGHNSHEE FWEEES H -

[0163]) L &EHMEBRET S - HNE —BEH  SHM
Ho4-7 E/0E - IEHRBE-—HEFMNHAE - @iNsE 2 > &
T 5 B AAVhu68 & 88 09 8 5 4H & F A 1 MEN2R2AW |

c AR ICYV FHAMEKR TR  HHKRTHER 3
nL By 7.5x10'"" GCAAVE R - BHHNEEE - N 6 AR
H &2 4E 77 - 14A R [E 14B 8w 7 MEN2R4Q N B (BF 5%
H : G1-8 4 B (WT)/NE > PBS ; G2-MFN2R%4Q /N g

M

\

PBS ; G3-MFN2R%4Q /N E > CB7.MFN2 ; G4-MFN2R?4Q /}\

B, ° CB7.MFN2.miR1518 ; G5-MFN2R%Q /N H
CB7 MFN2 . miR538 ; G6-MFN2R%4Q /N Ee ’
CAG MFN2 miRI518 ; G7-MFN2R%4Q /N Ee ’

CAG.MFN2.miR538)Hy gif & % B §ff 3¢ 45 £ - 14A B 7
E/hE4E Gl 2 G7T FHENBESRE(BE B (2)) -
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14B BornfE/NE S Gl 2 G7T P HENFEER(EER
£ 0E S0 HRFEME) - 15 B R MEN2RIQUN B
AIEEHZHFTNEDEREE R (kg)) -

[0164]
g5 S hMfn2 KB 5 A JEME hMfn2 #y miR 4k [ #&%
T Z AAV # i

ook ou o o & B R R (ICM) B 0
AAVhu68.CB7.CI.hMfn2 miR538.RBG( 75 i p=3
AAVhu68.CB7.CI.hMfn2 . GA.LINK.miR538.RBG) # #& &
F & 57 Bl & (Rhesus Macaque)(Macaca mulatta)s & & B
&t (Cynomolgus Macaque)(IF N 8% & H & %) (NHP)) » F
AIEHFEBECSHLEBR B E R ERNWNEZ 7 1M -

[0165) A Y - WILWFRMEH AAVhu68.CB7.CI.
hMfn2 GA.LINK miR538 RBG - B 4 32 8 & | % & &
A BYNLERAENTHES -

BE - ffETHE R > m2BIlEE GTP A & #
ThkEadBYHEENGE RENHOHEZEARHET
amhvEE mE/NEEAERSABYHE - K&
mENABYRFLRKESL 2-8°C 52 8 /NN H F
DR NI

[0166])] BRHER & - KB AHEYHNEEE T M
fEENEBRY > I ENS-60°CT -

[0167] B oth TBEAEBARAARERARBYF

B EX - B Vector Core Bt thEBZ LU EH & W
REET c MEAAER  REEBEHEEBORIADAEE L
5t E i
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[0168) R{EMRABABEY - 24 NPRP A By K
AR BEYEROREZA@#EFLRKLE - BERE DG
F A <-60°C -

[ 0169]) &k B0 & &4 - WA L WF 3¢ oF (F B | 0 58 %
(Macaca mulatta)s & % 5 B (Cynomolgus Macaque) o

M 2% HEBE I EE M A E - R P KA CNS
IR By miRNA B Y (E 8y I Xt N (ICM) I 2%
NHP & CNS WWRJERBE ANBEKBEBERENMAERLEE
oo M REEAEETEE SR ICMENEABYOET
HEWEYES hERZ2MENEE LR TR #EERE -
P ER 2 £F Y o NHP % 5 I MM - 4-5
o & 3-10 & fT e

[0170] Bl K B - E KL - FHWEER
REYERIEEEERERF(SOP)IE 71T - B & 4 B 1E
CTRBHY A #FEME T+ - H DVR ABERHEERHE -

[0171] ARV REECIX BTN ERHIYINE
5048 HBRAMNIFEFABEREFIYNEMUGRE - KW H
HESKA2%  MAREERE TEERK HEBEAEE
MEHEITREREZE THONMERMBEL ST REHHTRE EF
AU EBEENTE L - A0 > RPEZHEN(BET
REMVZ %) BB ABRBEEME I E > I FH®
BEMEERFAN - REEYSHEE  FELZH REBEESR
f (manipulanda)Z X 0V B & N A& - B ) 8 4 £ 10 h & 5
YE L ERIEY 12 NEFR/BE IR R - PRV R E & E
Fy 64-84°F(18-29°C) - ffEm K v A fr FF R & 12 It & &
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N - FTRHEIRE & E B 30-70% - & & K O fE (R 5 B &
it EEAN - &SRR SAC R — Y A 9RO T
oo ZEAMEGOEERLLE AR - WEHYE AE
NE—JEEHEF -

[0172] AR E G ERF « WK F £ H B £ &
WE - WEWMESEFERE -&AKHEF - f£5F 0 HIEH
AIEFMAMBEWEES M KESL > B CSF- CBC- M
BAEE R A% 4 Y (biomarken) S (E - AR S ERB
BRI LEmERE -

[0173)] % 0 H FHREHEH S £ T BY
Airisk M EBEREGE R -

[0174]) # 7 3 5 % (AAVhu68.CB7.CI.hMfn2.GA.
LINK miR538 . RBG)#& F - R SOP %f 5 & # 17 i i
T HEENEBE - &M E T ZFE R & AR KB
V¥ Bl 2 W R - B BS OR O N (ICM)ZE A2 B o RF e B |9
MERSYREZEBI Filo=E > UMLK EL X
Fara koo DEES R AT E DY e CSF i 5% B OF A oK
Ao B OE ST BB fE B M AT R o A EE R R 21
-27 5%~ 1-1.5 35 ~F B % K (Quincke)# #8 & f] $F (Becton
Dickinsonm)# #E M H T ZEH - EFI B EF CSF A& - &
B FTdc®E 1 mL CSF RN E&G oM - iy AR & B
BYE&LE - K TR - WEARE - B RE R BB
PR R AN EENN LR DI e MRS REAED
e H B - £ H &t i% (OEC9800 C-Arm - GE) - il i
AHEEBREREHFUNNEHMME - CSF WEZ > # /N
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O T 8 E &S T HEE T A EZF NP E K N B
(Iohexol)(7§ fZ % : Omnipaque 180 mg/mL > General
Electric Healthcare)E s Bl KA BT - BBEE
KEBEFMHF R TES 2 mL Z#E NE - &M CSF
BOok#EHELEA AR EZEHEARBRS HEMLER
MeaAaBY IS EET aRF By EMEREIL
PARE 2 ml/p Ry R BN - & P% - LN #8E ¥
FOH A D BB - WERZ 3x10"7 GC (3.33x
10" GC/g BBl & 2 X 5% ¥ (AAVhu68.CB7.CI.hMfn2.
GA.LINK.miR538. RBG)J ICM #& F - & & i & )x 5 iy 48
BER 1.0 mL- FIEXREEDRAHTL T -

[0175) PN E L > £ R R CR S)F 7 H Y %
EHNRERE BHBRENR TEHEE 2 HE 2
B BEHEHARNEGEHSE  BERKHE - MF K CSFH
W & o

[0176]) ¥ H i » By Y& & & 5 Ak % fm > A B —
Bz /N NH - HAEHE  H AAV /W F R E - MK
2 BKRMAEE  HRMERFMKRE SOPET - WS4 M
BELLMNEAYEL(BERNEERONEL - & i A
T - MBFLRE - EYER - B AAVE R MR 2 # i
RGO AT RBREANHREER(E ST ESR -

[0177]) ¥ RN #Hi#E ot (B AAV By M % - M
H) EMBLHEE (GF A w A ME o SIS IR K
m(m% 2 mL)  EHEG&UHEL - HEAERKMEE
e BN EMEBEEE - mF oW R SRR
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MEHELEERAHEEE - @Y ID - HEK - I H
B A PLAS R HHY) o G F A <-60°C -

[0178] HINMARMT B R T8 - FRHNREATHEEK
TRy o= SR o i O o 11 DL = Tl S S -
LHEFR(MEET - &Y 1D HE I - B E - CBC
RWEEHE) &% 2 mL i #FN 4°C - [ & &K # %
F] Antech Diagnostics, Inc. (LA RN EHEHEMN KE) A
PP EREE o BEmMAN RSB L E - o T A28
AmEstE - M4 E - 4MEBAEMBE ~ /R - &
MmEEr® - MBS E - FPHLAMEERMCV) - P
40 fm K fm &L 3= (MCH) ~ 401 Bk P & -

[0179) HWERKRILE > FMBEEL(EE 2 mL)
EEECERVALEES - EHEELSLBEL - o BMmE
MALEREHRNVMEELE (HRBS: - FHY ID - 4
9 - BB - LERWREBHH) LEAKE EFKE
Antech Diagnostics, Inc. FHl j* 72 #r - o0 #7 T 5 2 % -
bl  RBORXRWEE) IRE vEBERBEEKE
WEE - MENEEBEREAEAEBE - MF XL EREEH
Bl B EH0 - HEA/KXKEAR(GGIEE) BS%IHE
(aldolase) ~ MM R & & ~ 5 -~ & ~ LB E # M & H Y
B oXKEOGIFEAREEOREOEOD=KEQD) ALK
Wi = lg - bk - ARy - -8 ED -

[0180) H N AWML o > KMAEE (GF T W
AMIMFE TS OWRDRE S (&R 2 mL) > (£ K&
ML - MMRABEHMEERE - - RAE/FMBF DK 2 @ EB
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TR MEELEMRER - BY 1D HEH - KEH
Ao MBFAEYERL RWEHFW) - &5 FR<S-60°C-

[ 0181 1 ¥ 5 PBMC/ 4 & W E 4l I BH H K
ELISPOT - & i /& B i (6-10 mL)d £ 2 BF & 4 (& BH & )
oo kAR B SOP B PBMC - R M E £ & A W5 & 5%
Y ID -~ dHdmsyt - W fE > HE B - PBMC U HH -
fRIE SOP fERE Bk ~ AF g kB i T LUK E WA - RIE
SOP # TR fe k AN TAAE K EH ELISPOT -

[0182] # X CSF Ur % > & X UL % 1 mL CSF H it o»
frk AW BEFFME - HREEHFRE 0 HEWNBAA
CSFUr S HfEE > MRI\E SOPH B EETHME » LY
bR EZEEBBE FirE > AL F 0 =& 6 FLENEN L E
PRES AT E dh LA U BB CSF - FIPRE@ B REAMEN T -
CHEERIMEREDS R ERECHYER - B 0F N T T &
WO ET R o A MES T K 21-27 58 - 1-1.5 L F
Fe e IR & 88 & M) #t (BD)Ek 21-27 5t ¢t # # i KA > H 2
BET CSF s  -FHENBEISHEERELE - K TH
Wi ~ BEREAMIE - BERS R R B M AR R - ST B R R E &R
O T N VA = S 11 T G I S 2 e Sl DI - - S = I B =
CSF & - HU i #F 86 i % 27 R & i b 0 B #2 BE 77 - & Uy
EAEEHAMARXEIR - Y ID- Hemyt - B EE - CSF
WS HBAME 1.5 mL Eppendorf & 7« & £ i B RN
Kb WAL BT LE o AR CSF R R W # 8 (m BK &
BhkoBHLUKBEEOEE) CSF £YREL - U ED
% ZE R By BT 52 B B R (R S) T A By B R gL & CSF -
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[0183) % 5 CSFEEFEE M & . ¥ CSF (0.5 mL)F
DEs2RBEER(EHRAMHEXE - Y 1D HE
St - BFfEIBE - CSF ER AR KW HEHW) - [ CSF #

3% 5] Antech Diagnostics, Inc. (£ 25 7 /K S By L B ) »
APmERFERTHULEBEEODE & -

[0184] ¥ j® CSFAYER > W ELE2MHEME 1.5
mL Eppendorf & d1 0y AT 5 # gk 8y CSF(R Hl /v CSF B R
- % 1 mL)DL 800g EE.0v 5 s - AR AN B L&
KEBIL TULEs22R/NEF(ERAHFTE:R - &
%) 1D~ 4H4E 5 - PR B - CSF AL KW EHE) -

AR K B AR e

[0185] phoh » MEBEEEITE MO A H W F
EMBEEWES  WMBEUBENELFER EOF > ITALRE
TR mBEELZAEHEBEESHNERLER - B
PBMC BEffHVMEELGAE=ZHE N iEflH - HEE o &GR
& K b o

[0186]) fR4ZE Tk 5 M AV fE R ETHRE -

-
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[0187]) % 5.

BTSRRI R

Fa/Azh

W5ESE 0 K

BB B - RO 0

EPHRELELD) RC)

CSF (F:48) (CV +LT)

AR ER G A

BRPRESTE (FE&R) (LT ~ RC)

e (R 2R R PRI

Pife (F&) RO

R (F4) (PBMO) (GT)

ICM #48 3101 GC

WEEs 7 H
2 H)

BB B - RO 0

£V RO)

ERFREETE (LT » RC)

WFEss 14 H
2 H)

BB B - RO 0

EPEEE (RO)

CSF (CV +LT)

ERFREETE (LT » RC)

W 21 H
2 H)

AR ~ AR - MPIRRER

EPEEE (RO)

ERFREETE (LT » RC)

ST I NS I NS B NS B NS B NS I NS I ORI ST ST I ST I SR I SR I (ST I ST I ST I NSO I SR N S 4

W7Ess 28 H
&2 H)

AR ~ AR - MPIRRER

N

EPEEE (RO)

ERFREETE (LT » RC)

AR ER G A

e (R 2R R PRI

&S
F35H
2 H)

AR ~ AR - MPIRRER

AR ER G A

EPEEE (RO)

CSF (CV +LT)

ERFREETE (LT » RC)

pifg RC)

EE (PBMC) (GT)

e (R 2R R PRI

JeRa HliR

BEREEATHS (2% A)

ST I S T I S T S I 0 T 0 T S T N NS R I oS NS B oS I B G I

PD1216794/jt
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[0188] EHH M mETRBIE mE - RE SOP UL
N 6 o A HY &H & -

[0189] %k o6 7RG i L EAyHE& - BN E &
W B R EY) o A

s i L2y SR 2
Req. Coll. Req. Coll.
Hasli J
ATHEEIARCGE L) J v
B8 BhE J
B8 BE J J
FEREE A J
R A J
TERE T A J
RESE R A J
BT A J
EREE A J
VB A J
FERS A J
AR IX ~ X~ XT VR&L
PR AER - S P J J
RPIRAAEES - gt P J J
RPIRAES - A P J J
S V5 %=
R V5 \ 7
Bz J J
L © J VELE
B A J J
= J J
BFR - 722 J J J
BFR - A% J J
ik - 7 J J
ik - A5 J J
98
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- (R £ A B
Req. Coll. Req. Coll.

WIES - ESH Nl

MEEE - Tal Nl Nl

ML IR J Nl

AP - At PUBEAL VA V&

LB TREE VR&L v E

Ferehas VR&L v E

Ferehas VR&L v E

T 1E HHIEE VR&L V&

2 TE IS JR&L

e VR&L v E

FIERS TiheE VR&L V&

R VR&L v E

RHEE(CN ) e V&

IES Vi V£

i J Nl

& =4S J Nl

AR EE Nl

TR Nl

BEE - SHMED Nl \

BRE - ot D Nl \

BRE - EMED Nl \

Ref: v V \

SR Vi v E

Gafic v \

HR AR (A B FHARAR) VA V&

= X PELER VA v EE

MR CE A v \

V=uly 5 R fE B Ak R R IS E M AR M 0 Req. =2 BR M A E

;E s
Coll.=¢f Ug £ > N/A=K 1 H
8% L /£ R A
PD1216794/jt
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ALCEE (KRS R L U REE 2R > AR Jn IR B R R H 7 R
W o BEATEEEER 10%F MEHEREKTE - H
A FEEEME WK IE " Pardo et al., 2012, Technical
Guide for Nervous System Sampling of the Cynomolgus
Monkey for General Toxicity Studies, Toxicologic
Pathology 40: 624-636 , # —F B KMI - AR EY
oy A B B SR G A2 P BR U SR L B F Y <-60°C -

B.& /b 3 (& M - 3 (8 By M & 3 I B MEAY B AR &K
ik LB EE=EEAFEI T > HRHSRFHEE
(SH M ~ Hg M ~ BEME) - EE 4 > 3 8 ¥ Ml 55 M &5 MR b &
B o~ 3 ¥ M Bo A Ry AR ol &K BT R 3 ¥ (A BE M B MR &
B o Bk BR 0 ILAE<-60°C N2 > AREY T -

CLiH oy ERFAEELECGEREEZM)R ZHE(F
A A )

D.& (& = &8 K o B SHME - g M e B &0 B > o B AR
ks C> TE L B FEEERK TR =T - & 3§
C-T=LE >R THEHRH 1-3- BEEEFHYHEELER
L OMmEHBIUAR > &5t C1-3- T1-3 k L1-3 - H & @
HRBEE > B 1 UARCI TI L1)# AR W& mHES D
fr- BEEBEEEEEGE > £ 2R C2- T2 LO)FE AR E
Yoyt oM (RNA REBEDH -2 5) BEMEPE
e 5 30T/ (C3~ T3~ L3)fF #i 18 M & M E & Ko E
B H Y LCM e

E. = Xt & & o7 o 5= A RS AT BE HY B R £ &
F& ol PR F Y <-60°C ¢
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Foi gl EE&RESR A ECE R R T
WARBZER(BID > Kie - EEHE - &5 & sk
R)e

[0190]

B B =

HREFHIREGEN) HHEEHEAHBEHHHAEZE
— M INE - FHEAAR (T REE & B SRR M &M E R S
EHE ST RTAEEBELETEN - EAEE ABRE
SOP # 1T - BIE W X AU XM EEFNKHYIE
M AAEBRBE AR EFAMERT EETER - B
FHEBRBENRESRER T ~ K5 EA KRR - RE
5 KW FE E RPN B A CE M RR 4E R R

[0191] &% 3 46 T = 1 B M 36 /R B8 1fi #¢ % % 40 /Y 1@
ro R LLE R X R YRRV MR R M E AV 7 ALRR A o i ISR —
ExBHS IR EM RNRIREE -

[0192] RE4h > P WM& £ & ek B 65 & & # 17T H
fifed - kil  REBEVRIBRE - M
HEL - WEAALUFEEGR - BEE 8 DK F 6 HE
FHY B (W B RS BT R -

(0193 REM W HRE - HHEERESH HHE K-
HETeAEERVHNIRENRE -

[0194] RREERENHW > RIE SOP # 1T B & M
& EH Y5 e

[0195] #H &€ B2 dm & > fF BE € HY B A A # 17 JF
ANHFERBABYEERME - wEEFSEs R 5 @&
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g REMRE  ZBERIPEABRE  BHERH S
R4 -

[0196]) # 7%t 1& 53t - ¥ F7 A % 17 K B8t 1%
A BEMLEHESERE TLZEENEHETHREE - &
sMARTEBE -

[(0197) B RBEHSG Y ETHFEITSE > K
It BE B8 H A B R S ME B BR AU B R OBL B E Y o fF il B b SR
CHEYE gERETRESRI K - BN A # 4 E

WO BRI RNEAGETERFES BT RER
HELHGHRESZ  ZHES8GLEARKEEZNRE
TWE HESWGERERES)IEE M EEELN
LA EEE TREMNER - Wk 6 7 AH > BHRABHYW
FHB - B AW EHEBEEZ N ES MBI E
THREBRZSE R (MW - BE - E5869%5 - 5z
it 26 ) o

[0198]) 77 )& 2 W 98 H &5 SR 09 Wl 1% & o 22 %6 % - &
G OEEE o ARBIEE SOPH I &2 %I - 3 T 4 # M
2 H L Bk R WE ORI BERD o B MR YT BE & w: i DA OE B B fR
BT e

[0199) FR A @I W IrF > I ER 6 |« FEH W
B 10%FMHEmERBEMRF mMAAHEHSKEEE - HRAHE
B AN EBRESERENREBELREE 28 - £
o7 B B4 A% X5 & (modified Davidson’s solution)

.

/—\E o
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[0200] N AW Aot > &R 6 & MHEKD
—UR@ERLHAE-80C- £HFREFANEKET > &
Hak o ZZH DNA - W R & SOP & 1 & & PCR &F ff & %2
Gl 7/ I

[0201] #f 52 40 &k W B 82 o #r > £ W5 £ 5 A By #
E L MR\ SOP #H £ 6 18y — #l & AT A 4 & Dl & K
MR PPl (H&E)H 8 - fEWTFRIFHE 2 AT E T 7 5k H
FANHIRE B R /B H e g e DLk Bl /R B &R 2 R B0
RO Bk AL B W & e

[0202] [5 & W 72 09 # 2 K 8 & Y b 78 IR | K /=0 2
YA - A ASRREANBET FL - REPFREF A
AE AHTREAETEANEE - R EF A LA
BT BEEASEFNFELT HKABFALATEHKE -
AR EAENIOMREREFS AEE - LEE Z A
EMEEHVEBLHENETFER IACUC H#E & -

[0203] FrE s st E R Al 60 ~ IR E P KB 2 B &
BEEHaglrFAEMFREREES - FTRELE > A
HFEMRFRHEBREERFLEEBRET - R FEAR R H &G
R EEE MR EFAEERSEZEEREFHMEE
= o

[0204] FrE s st E R A6 ~ IR E F KB 2 1Y &
BEE®GIP ANBRLnlrkFLEFRHELA LI EHRME
S

[ 0205]
¥ BE e B tm Uz B Y 4H B 1T By o AT

N
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B 7% 4 R (& 0 B W R A 1T B Re B e Ak U BU A R 58 B
FEHENEB(ERBI BB ENHEHBKIN TS ALK 6) -

[0206] WM B WHE - R EF ANFHE
T HANHEHBFEZWEMRI RV EBKN 25 KT E
HEAT & A g K AL (H&E) A &8 - 1R 3% &H &% /" B 82 3¢ 3R
NMRAEEEENLEE

[ 0207]) ¥f 5 Mfn2 ¢cDNA & miRNA £ » FH FF
18 S MR R o i B (FFPE)T RV & U1 1 > 0 ¥ 2 3
K oT AT E KN B R T o B A RE R oAy A F) ol
€ U 17 RNA Z HU L # 17 qPCR » 5 A % & 51 + & LA i
E Mfn2 J& 55 7K # -~ Mfn2 ¢cDNA £ I /K # K miRNA F£
K # o Mfn2 #Y 5 55 & Mfn2 ¢cDNA 7y % 3 J8 7] # B qPCR
K hGEHEMAAHEHSE L SHMEY T #175FF - Mfn2
NREHBLECETHKESHEESGET  fBMsE 2 > &
AU R BEH Mn2 E0EWNILE —®EFF -

[0208) W&ot » KK 6 FEMAHAHKD — 1)
FERAeRE<-60C- EHTREF ABNHET > EHB
T EZH DNA - W fR#E SOP & & PCR GF i &L £ Y

S
3

[ 0209] ¥ j° &H & #f EE 41 Bz B8 8 & ELISPOT > f£ ff
FREFANZET » EHREESETWHRMKE@E - I
RIE SOP TR B kB AR T 4 AE & EHY ELISPOT -

[0210] AR F F I EHBYMAAFEN ~ HA QB E
FoH v R o LR A ER T 20-9141PCT
SeqListing ST25 , B #E B 5| H f A A - 2020 & 7 H
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13 HH 35 # US B B 5 ] H 35 % No. 63/051,336 & 2021
£ 4 H 9 HHER US R H A HFE No. 63/173,045
GEBSIAFAAY BECEZ2FTFRERERRBEI
G N S I = W= T I/ N N I O 7 R
W E R T AT E S - W E S E B % A AT HEE R R
FI B &6 A

[ 75 5% &8 35 ]

o
RN
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FRdlEs
<A10> FINAKEZHE E = (The Trustees of The University of Pennsylvania)

120> ERRERE S =KW 8B
<130> UPN-20-9141. PCT

<140> TW 110125641
<141> 2021-07-13

<150> US 63/051, 336
<151>  2020-07-13

<150> US 63/173, 045
<151>  2021-04-09

<160> 90
<170> PatentInfg4<3.5

210> 1
<211> 4585
<212> DNA

Q213> ANTF5]

<220>
223> HAEELARESYn. P1. hMfn2opt. | ink. hMfn2 miR1693. WPRE. bGH

<220>

221> H=EE&EH (repeat_region)
222> (1)..(141)

<223> 5'ITR

220>

21> B

222> (223).. (682)

223> NEZEfBZEH (hSynapsin)

220>

221> HNEF

222> (694).. (826)
<223> Promegatzr & NE&F

<220>

<221> misc_signal
222> (857).. (862)
<223> FHL5% (Kozak)

<220>

<221> CDS

<222> (863).. (3136)
223> HETHRRAERY N LM n2

<220>

<221> misc_Tfeature
222> (3134).. (3139)
<223> Dbl4& & HE+

PD1216794/jt
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<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<400>

misc_feature
(3140) . . (3229)

HRET

misc_binding
(3230) . . (3252)
5

misc_feature
(3253) .. (3316)
hMfn2 miR1693

misc_binding
(3317).. (3360)
3

misc_feature
(3463) . . (4045)
WRPE

misc_feature
(4410) . . (4455)

ARYMIAAV TS

G5
(4456) . . (4585)
3" ITR

1

ccttaattag getgegeget

geccecgggeott
actccatcac
agccatgcte
tgcgtatgag
acgaccgace
ctatcagaga
goaccgegga
gaaggcgcec
cgegtoogeg

cacgegecece

tgoccgggog
taggggttce
taggaagatc
tgcaagtegg
ccgacccact
ggegeeagees
cagtgecttc
tgacgtcact
CCECCEgeeoge

accatctgecg

PD1216794/jt

110125641

cgctegetca
gcctcagtga
ttgtagttaa
ggaattcgee
ttttaggacc
ggacaagcac
aaacaggatg
gcecccogect
cgeecggtece
cccagecgga

ctgeggeogee

FEHESE A0202

ctgaggeegg
gogagegage
tgattaacce
cttaagctag
aggatgagge
ccaaccccca
Gggcgagecy
gE8CLECLCEC
ccgcaaactc
ccgoaccacg

ggcgactcag

gogaccaaag
gogcagagag
gccatgetac
actcgagectg
ggggtegees
ttccccaaat
cgtgegeoact
gocaccgeoog
cccttecoeogg
cgaggegega

cgetgectca

gtcgeccgac
ggagtggeca
ttatctacgt
cagaggeece
tgcctacctg
tgcgecatcce
gccagettca
cctcagcact
ccaccttggt
gatagggees

gtctgegete

60
120
180
240
300
360
420
480
540
600
660
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ggcageggag gagtcgtgtec gtgectgaga goggtaagta tcaaggttac aagacaggtt
taaggagacc aatagaaact gggcttgtcg agacagagaa gactcttgeg ttteotgatag
gcacctattg gtcttactga catccacttt gectttetet ccacagtacg tagaattcac

goegtgetage accggtgeca cc atg age ctg ctg ttc age cgg tge aac age
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser

atc
Ile

tct
Ser

ttc
Phe

gat
Asp

gtg
Val
75

gtg
Val

aac
Asn

CCC
Pro

acc
Thr

cgg
Arg
155

aag
Lys

aag
Lys

202216244

acc gtg
Thr Val

gtg
Val

cca
Pro

ctg
Leu

aag
Lys
30

ctg
Leu

gag
Glu

cag
Gln
45

acc
Thr
60

tac aga
Tyr Arg

ctg gat gtg
Leu Asp Val

ctg gecc aga
Leu Ala Arg

ggc
Gly

aag
Lys

age
Ser
110

tct
Ser

atc
Ile

gga
Gly
125

gac
Asp
140

gec

cac
Gly Hi

His

age
Ser

gce
Ala

aag
Lys

cat
His

cag
Gln

ctg
Leu

tgc oot

Cys

ctg

PD1216794/jt
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1

aaa aac
Lys Asn

aag
Lys
15

cac
His

ttc gtg
Phe Val

ggc gec tac
Gly Ala Tyr

aac gcc
Asn Ala

gag
Glu
65

tac
Tyr

aag
Lys

gec
Gly
80

cat
His

atg
Met

cgg
Arg
95

atc
Ile

acc
Thr

gtg
Val

cac
His

acc
Thr

ggc
Gly

ttt
Phe
145

gag
Glu

gca
Ala

aca
Thr

aac
Asn

gtg
Val
160

gce
Ala
175

gga agc
Gly Ser

ctg aag gac

FEHESE A0202

cac
His
20

aag cgg
Lys Arg

acc gee
Thr Ala
35

aag
Lys

atc
Ile
50

caa
Gln

gag
Glu

ctg gac
Leu Asp

CCC
Pro

aaa
Lys

ctg
Leu

age
Ser

aag gtg gcc
Lys Val Ala
100

aat gcc atg
Asn Ala Met
115

acc aac
Thr Asn
130

tge
Cys

aca
Thr

ctg
Leu

ctg
Leu

ctg gee
Leu Ala

cag
Gln

tce
Ser
180

ctg gtg
Leu Val

gac ctg gtg

5

atg gocc
Met Ala

gaa

atc
Ile

aag aag
Lys Lys

acc
Thr
55

age gee
Ser Ala

gtg acc
Val Thr
70

aca
Thr

gtg cgg
Val Arg
85

ttt
Phe

ttc
Phe

ctg
Leu

tgg
Trp

gac
Asp

ttt
Phe

ctg aga
Leu Arg
135

ggc tec
Gly Ser
150

gag
Glu

cat gct ctg
His Ala Leu
165

gtg atg tgg
Val Met Trp

ctg atg gat

gtg

aac
Asn
40

ttc
Phe

gag
Glu

atc
Ile

cgg
Arg

aaa
Lys
120

gtg
Val

gag
Glu

cac
His

CCC
Pro

age

Pro Leu Leu Lys Asp Asp Leu Val Leu Met Asp Ser

aac

Glu Val Asn

25

ggc
Gly

ctg
Leu

gaa
Glu

tct
Ser

acc
Thr
105

gtg
Val

gaa
Glu

gaa
Glu

cag
Gln

aat
Asn
185

CCC
Pro

10

gce
Ala

atc
Ile

gaa
Glu

cag
Gln

gaa
Glu

age
Ser

ctg
Leu

ggc
Gly

aag
Lys

gat
Asp
170

age

Ser

£eg
Gly

720

780

840

892

940

988

1036

1084

1132

1180

1228

1276

1324

1372

1420

1468
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atc

gat

gtg

Ile Asp Val

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag
Gln
315

ttt
Phe

gag
Glu

gtg
Val

ctg
Leu

gaa
Glu
395

ctg
Leu

gce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa
Lys

caa
Gln

tgc
Cys

cgg
Arg

cat
His
380

gag
Glu

gce
Ala

205

gac
Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc

Ile

gce
Ala

gtg
Val

atc
Ile

gce
Ala
365

atg
Met

aga

190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

cgg
Arg

age
Ser
350

aag
Lys

gce
Ala

cag

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gga
Gly

atg
Met
335

cag
Gln

cag
Gln

gce
Ala

gac ¢

gaa ctg gac
Glu Leu Asp

210

gtg ctg gtg
Leu Val Ala Asn

Val

ttt
Phe
240

ctg
Leu

gaa

225

ttc
Phe

aac
Asn

gte

cac
His

aac
Asn

ceg

Glu Val Arg

gag
Glu

gtg
Val

atg
Met
320

ttc
Phe

age
Ser

att
Ile

aga
Arg

ctg
Leu

tce
Ser
305

cct
Pro

gag
Glu

gce
Ala

gce
Ala

gag
Glu
385

gg ctg
Arg Gln Asp Arg Leu Lys

400

ggc
Gly
290

gce
Ala

195
age

Ser

gce

aag
Lys

aga
Arg

cgg
Arg
275

gtc
Val

aaa
Lys

gaa ggc

Glu

ttc
Phe

gtc
Val

gaa
Glu
370

cag
Gln

aag

cag gac tac aag ctg cgg
Gln Asp Tyr Lys Leu Arg Ile Lys GIn Ile Thr Glu

PD1216794/jt
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cag
Gln

aag
Lys
355

gce
Ala

cag
Gln

ttc
Phe

atc

g
Gly

tgg
Trp

aat

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

aac
Asn
340

ace
Thr

gte
Val

gte
Val

atc
Ile

aag

420

atc gac
Ile Asp

agc gag
Ser Glu
230

tcc gag
Ser Glu
245

gac gcc
Asp Ala

cat atg
His Met

gat aga
Asp Arg

gtg ctg
Val Leu
310

a ggt gca

Gly Ala
325

ttc gag
Phe Glu

aag ttc
Lys Phe

aga ctg
Arg Leu

tac tgc
Tyr Cys
390

gac aag
Asp Lys
405

cag atc

200

aag ttc
Lys Phe
215

agec acc
Ser Thr

cgeg ctg
Arg Leu

age gee
Ser Ala

gaa cgg
Glu Arg
280

tct cag
Ser Gln
295

aac gcc
Asn Ala

ctg gec
Leu Ala

cgg aga
Arg Arg

gag cag
Glu GIn
360

atc atg
Ile Met
375

gag gaa
Glu Glu

cag ctg
GIn Leu

acc gaa

tgc
Cys

ctg

ctg
Leu

atg

Leu Met

age
Ser

age
Ser
265

tgc
Cys

aga
Arg
250

gag
Glu

aca
Thr

gG6C g8C

Ala

cgg
Arg

gag
Glu

ttc
Phe
345

cat
His

gac
Asp

atg
Met

gaa
Glu

gag
Glu
425

Gly

att
Ile

gga
Gly
330

gag
Glu

acc
Thr

age
Ser

cgg
Arg

ctg
Leu
410

gtg
Val

1516

1564

1612

1660

1708

1756

1804

1852

1900

1948

1996

2044

2092

2140

1103298906-0
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gaa

gtg
Val

ctg
Leu

£e6

aga cag gtg
Glu Arg GIn Val

ctg
Leu

aaa
Lys
460

aga

gte
Val
445

gte
Val

aac

Gly Arg Asn

475

cag
Gln

gtg
Val

age
Ser

gag
Glu

aga
Arg
555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce
Ala
635

acc
Thr

tce
Ser

ctg
Leu

gac
Asp
540

ttt
Phe

cag
Gln

cca
Pro

gtc
Val

gtc
Val
620

ctg
Leu

atg
Met

gte
Val

aac
Asn
525

atc
Ile

ctg gg

Leu

gtg
Val

ctg
Leu

acc gg

Thr
605

gtc gg

Val

age
Ser

430
gac

Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag
Glu

c
Gly

cag
Gln

cct
Pro
590

Gly

Gly

ttt gg

Phe

PD1216794/jt

110125641

tce
Ser

gac
Asp

aaa
Lys

age

ace

gect

atg

gce

Thr Ala Met Ala

tac
Tyr

aac
Asn

gac

cag

atg

435

gac

GIn Met Asp

gag
Glu
465

aga

Ser Asp Arg

cag
Gln
495

tce
Ser

gac
Asp

ttt
Phe

CCC
Pro

agg
Arg
575

cag
Gln

ctg
Leu

ggc
Gly

Gly

480

gac
Asp

cag
GIn

ctg
Leu

cac
His

aag
Lys
560

GGG

Pro

gec

gcce
Ala

gtt
Val

ctg
Leu
640

atg
Met

atc
Ile

aac
Asn

ttc
Phe
545

aac
Asn

att
Ile

age
Ser

age
Ser

gtg
Val
625

tat
Tyr

FEHESE A0202

450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc
Cys
530

age

Ser

age
Ser

cct
Pro

ctg
Leu

ctg
Leu
610

tgg
Trp

£e6

cac
His

age
Ser

gac
Asp

atg
Met
515

gac

Asp

cte
Leu

aga
Arg

ctg
Leu

aca
Thr
595

acc
Thr

aaa
Lys

ctg

gag
Glu

ttt
Phe

cgg
Arg

ace
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

ggc
Gly

cgg
Arg

aca
Thr
580

caa
Gln

age
Ser

got
Ala

ctg

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gtg
Val

ctg
Leu

tgg
Trp

gce
Ala
565

CCC
Pro

gag
Glu

aga
Arg

gtt
Val

tac

atc

aga

ceg

Ile Arg Arg

CCC
Pro

atc
Ile
470

atc

Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca
Thr
550

ctg
Leu

gce
Ala

gaa
Glu

aca
Thr

£e6

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

atg
Met

atg
Met

aat
Asn

ttc
Phe

tct

440

cca
Pro

gaa
Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat
Asp

ctg
Leu

ggc
Gly

cct
Pro

atg
Met
600

atg

ctg age
Leu Ser

gte gtg
Val Val

gge ctg
Gly Leu

agc ctg
Ser Leu
490

ctg cct
Leu Pro
505

tge ttt
Cys Phe

ttc caa
Phe Gln

gtc aac
Val Asn

tac aac
Tyr Asn
570

agc atg
Ser Met
585

gtg tot
Val Ser

ggc atc

Ser Met Gly Ile

615

tgg

ceg

ctg atc

Gly Trp Arg Leu Ile

630

gtg

tac

Gly Leu Leu Tyr Val Tyr

645

gag
Glu

aga ctg
Arg Leu
650

2188

2236

2284

2332

2380

2428

2476

2524

2572

2620

2668

2716

2764

2812
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acc
Thr

ace
Thr

tgg
Trp

gaa
Glu

cac gcc
His Ala

aat
Asn

tgc
Cys

age
Ser
685

ctg
Leu

tegt
Cys
700

cag
Gln

gce
Ala
715

gce atg
Ala Met

gce
Ala

aag
Lys

ctg
Leu

atg ttc acc
Met Phe Thr

acc
Thr

aag
655

tce
Ser
670

gag
Glu

cac
His

cag

cag
Gln

gtc

aat
Asn

aag
Lys

gcce
Lys Ala

aaa
Lys

gtg
Gln Val

gac
Val Asp Val

aaa
Lys

aaa
Lys

gag
Glu

ctg
Leu

cag
Gln

caa
Gln
690

cag
Gln

acc
Thr

gte
705

atc
Ile

gag
Glu

720

ctg
Leu

aga
735

cac
His
750

cag

aac
Arg Asn

tac
Gln Tyr

aag gcc
Lys Ala

ctg
Leu

cag
Gln

gtaaagecgec cgcoaggettg cacccgtace

acgtcacccg
accttgagga
ggcctgttac
getaggtete
ttctecgagat
ttaactatgt
ctattgette
tttatgagga
acgeaaccee
ctttccccet
caggggcteg
ttcettgget
tcceotteogge

ctetteeogeg

PD1216794

110125641

ttctgttgga
ctgttttggc
tagcactcac
cggtaggett
cgataatcaa
tgcteootttt
ccgtatggct
gttgtggece
cactggttgg
ccctattgee
gotgttegec
gcteogootgt
cctcaatcca

tcttegectt

/it

tccetggagg
cactgactga
atggaacaaa
ttctececgtecg
cctetggatt
acgctatgtg
ttecattttet
gttgtcagge
ggcattgcca
acggoggaac
actgacaatt
gttgeccacct
gocggaccttce

cgccctcaga

FEHESE A0202

cgg gec tte
Arg Ala Phe
660

atc
Ile

ctg gtg
Leu Val
675

tce
Ser

ctg
Leu

gag
Glu

aga
Arg

gag aac
Glu Asn

ctc gac
Leu Asp
725

gtg
Val

ctg
Leu

tgg
Trp
740

ggc
Gly

cct
Pro
755

age cge
Ser Arg
tttgggagoeg
cttgectgaag
cagtcctcag
tggcccagat
caggacgcag
acaaaatttg
gatacgctge
cctecttgta
aacgtggegt
ccacctgtca
tcatcgecge
cogtggtett
ggattctgeg
cttecececgegg

cgagtcggat

aag
Lys

cgg
Arg

cag
Gln

tac
Tyr

acc
Thr
680

age
Ser

ttc
Phe

aca
Thr
695

gea

ctg
Leu
710

caa
Gln

gaa
Glu

tce
Ser

ctg
Leu

cag
Gln

gac
Asp

age
Ser

gag
Glu

taa taatgta
cgegeeoteg
getgtatget
tttataagaa
ctagggtege
gettogegee
tgaaagattg
tttaatgect
taaatcctgg
ggtgtgcact
gctectttee
ctgccttgee
gtoggggaaa
cggLgacgece
cctgetgecg

ctceotttgg

ttt gtg
Phe Val
665

ggc
Gly

age
Ser

cac
His

gce
Ala

atc
Ile

gag
Glu

age
Ser

aag
Lys
730
ctg aat
Leu Asn
745

caa

tcgtgtegte
gttcttataa
caggacacaa
gccacctgee
tagcttaage
actggtattc
ttgtatcatg
ttgectgtecte
gtgtttgctg
gggactttcg
cgetgetgga
tcatcgtect
ttctgetacg
gctetgeogge

goecgeeotece

2860

2908

2956

3004

30562

3100

3146

3206
3266
3326
3386
3446
3506
3566
3626
3686
3746
3806
3866
3926
3986
4046
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cgectgetga
tcgactctag
cttctagttg
gtgccactce
ggtgteatte
acaatagcag
gagcatgget
gtgatggagt
aaggtogece
210> 2

211> 757
<212> PRT
<213>

<220>
<223>

<400> 2

Met Ser Leu Leu Phe

1

Asn Lys Arg His Met

Val Thr Ala Lys Lys

35

Tyr Ile GIn Glu Ser

50

Glu Leu Asp Pro Val

65

Tyr Leu Ser Lys Val

Met Lys Val Ala Phe

tcgeecctgag
agcggecgce
ccagecatct
cactgtectt
tattctggeg
goatgotggg
acgtagataa
tggccactce

gacgeccese

AT

GRS

5

20

70

85

100

PD1216794/jt
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cctggeoctg
taaggectcga
gttgtttgcce
tcctaataaa
getegeeteg
gactcgagtt
gtagcatggce
ctctetgege

ctttgecccgg

Ser Arg Cys Asn

Ala Glu Val Asn

Lys Ile Asn Gly

40

Ala Thr Phe Leu

55

Thr Thr Glu Glu

Arg Gly Ile Ser

Phe Gly Arg Thr

FEHESE A0202

gtgaccaaca
ctagagctceg
cctecocegt
atgaggaaat
ggcaggacag
aagggeogaat
gggttaatca
gcteogetege

gocggectcag

10

25

75

90

105

gccaggtgca
ctgatcagce
goectteoottg
tgcatcgcat
Gaagggeeag
tcccgataag
ttaactacaa
tcactgaggc

tgagecgageg

30

45

110

attgctagag
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
gatcttccta
ggaaccccta
cgggogacca

agcgegeag

Ser Ile Val Thr Val Lys Lys

15

Ala Ser Pro Leu Lys His Phe

Ile Phe Glu Gln Leu Gly Ala

Glu Asp Thr Tyr Arg Asn Ala
60

Gln Val Leu Asp Val Lys Gly

80

Glu Val Leu Ala Arg Arg His

95

Ser Asn Gly Lys Ser Thr Val

4106
4166
4226
4286
4346
4406
4466
4526
4585

1103298906-0



Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser

305

Pro

202216244

Asn Ala Met
115

Thr Asn Cys
130

Leu Leu Thr

Gln Leu Ala

Leu Val Ser
180

Asp Leu Val
195

Asp Ser Trp
210

Val Ala Asn

His Lys Val

Asn Arg Trp
260

Arg Arg GIn
275

Gly Val Val
290

Ala Lys Glu

Glu Gly Gly

PD1216794/jt

110125641

Leu Trp Asp

Phe Leu Arg
135

Glu Gly Ser
150

His Ala Leu
165

Val Met Trp

Leu Met Asp

Ile Asp Lys
215

Ser Glu Ser
230

Ser Glu Arg
245

Asp Ala Ser

His Met Glu

Asp Arg Ser
295

Val Leu Asn
310

Gly Ala Leu
325

FEHESE A0202

Lys Val
120

Val Glu

Glu Glu

His Gln

Pro Asn

185

Ser Pro
200

Phe Cys

Thr Leu

Leu Ser

Ala Ser

265

Arg Cys

280

Gln Ala

Ala Arg

Ala Glu

Leu

Gly

Lys

Asp

170

Ser

Gly

Leu

Met

Arg

250

Glu

Thr

Gly

Ile

Gly
330

Pro Ser Gly
125

Thr Asp Gly
140

Arg Ser Ala
155

Lys GIn Leu

Lys Cys Pro

Ile Asp Val
205

Asp Ala Asp
220

Gln Thr Glu
235

Pro Asn Ile

Pro Glu Tyr

Ser Phe Leu
285

Asp Arg lle
300

Gln Lys Ala
315

Phe Gln Val

Ile Gly His

His Glu Ala

Lys Thr Val
160

His Ala Gly
175

Leu Leu Lys
190

Thr Thr Glu

Val Phe Val

Lys His Phe
240

Phe Ile Leu
255

Met Glu Glu
270

Val Asp Glu

Phe Phe Val

Gln Gly Met
320

Arg Met Phe
335

1103298906-0
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Glu

Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu

465

Arg

Met

Ile

Asn

Phe

545

Asn

Phe

Val

Glu

370

Gln

Lys

Arg

Met

Met

450

Leu

Cys

Ile

Asp

Cys

530

Ser

Ser

GIn Asn Phe
340

Lys Thr Lys
355

Ala Val Arg

Gln Val Tyr

Phe Ile Asp
405

Ile Lys Gln
420

Ala Glu Glu
435

Asp Phe His

His Arg His

Ser Thr Ala
485

Asp Gly Leu
500

Met Leu Val
515

Asp Lys Leu

Leu Gly Trp

Arg Arg Ala
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Glu Arg Arg Phe Glu

Phe Glu

Leu Ile
375

Cys Glu
390

Lys Gln

Ile Thr

Ile Arg

Pro Ser
455

Ile Glu
470

Ile Thr

Lys Pro

Pro Arg

Cys Ala
535

Thr Met
550

Leu Met

FEHESE A0202

345

Gln His
360

Met Asp

Glu Met

Leu Glu

Glu Glu

425

Arg Leu
440

Pro Val

Glu Gly

Asn Ser

Leu Leu

505

Gln Cys

520

Asp Phe

Leu Val

Gly Tyr

Thr

Ser

Arg

Leu

410

Val

Ser

Val

Leu

Leu

490

Pro

Phe

Gln

Asn

Asn

Glu Cys Ile

Val Arg Ala
365

Leu His Met
380

Glu Glu Arg
395

Leu Ala GIn

Glu Arg GIn

Val Leu Val
445

Leu Lys Val
460

Gly Arg Asn
475

Gln Thr Met

Val Ser Val

Ser Leu Asn
525

Glu Asp lle
540

Arg Phe Leu
555

Asp Gln Val

Ser Gln Ser
350

Lys GIn Ile

Ala Ala Arg

Gln Asp Arg
400

Asp Tyr Lys
415

Val Ser Thr
430

Asp Asp Tyr

Tyr Lys Asn

Met Ser Asp
480

Gln Gln Asp
495

Arg Ser GIn
510

Tyr Asp Leu

Glu Phe His

Gly Pro Lys
560

Gln Arg Pro

1103298906-0
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Ile

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

Pro Leu

Leu Thr
595

Leu Thr
610

Trp Lys

Gly Leu

Glu Arg

GIn Leu

675

Gln Glu

690

Thr Arg

Glu Val

Ala Gly

Gln Pro
755

210> 3
<211> 4560
<212> DNA

213>

<220>

565

Thr Pro Ala Asn
580

Gln Glu Glu Phe

Ser Arg Thr Ser
615

Ala Val Gly Trp
630

Leu Tyr Val Tyr
645

Ala Phe Lys Arg
660

Val Ile Ser Tyr

Leu Ser Gly Thr
695

Glu Asn Leu Glu
710

Leu Asp Ser Leu
125

Trp Leu Asp Ser
740

Ser Arg

AT

PD1216794/jt

110125641
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Pro Ser
585

Met Val
600

570

Met Pro Pro Leu Pro

Ser Met Val Thr

605

Met Gly Ile Leu Val Val

Arg Leu

620

Ile Ala Leu Ser

635

Glu Arg Leu Thr Trp Thr

650

590

Gly

Gly

Phe

Thr

Gln Phe Val Glu His Ala Ser

665

Thr Gly Ser Asn Cys Ser

680

Phe Ala

Gln Glu

Gln Ser

685

670

His

His Leu Cys Gln GlIn

700

Ile Ala Ala Met Asn

715

Lys Ala Lys Leu Leu

730

Glu Leu Asn Met Phe Thr

745

10

His
750

575

Gln Gly

Leu Ala

Gly Val

Gly Leu
640

Lys Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0
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<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

FAEFLAEESYn. PI. rMnf2opt. | ink. rMfn2 miR1518 WPRE. BGH

HE I
(1).. (141)
5 ITR

BEh 1
(223) .. (682)

NHFZEEEN

/E\

(694) . . (826)

Promegaiti & N &+

CDS
(863) .. (3133)

T AZAERIrMfn2

misc_feature
(3134) .. (3139)
Db | % [ HE—+

misc_feature
(3140) . . (3229)

HRET

misc_signal
(3230) . . (3252)
5

misc_feature
(3253) .. (3316)
rMfn2 miR1518

misc_signal
(3317).. (3360)
3

sl
(3457) .. (4044)
WRPE

misc_feature
(4385) . . (4430)

ARYMIAAV TS

PD1216794/jt
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FEHESE A0202
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<220>
221>
<222>
<223>

<400> 3
ccttaattag

geccecgggeott
actccatcac
agccatgcte
tgcgtatgag
acgaccgace
ctatcagaga
goaccgegga
gaaggcgcec
cgegtoogeg
cacgggeecsg
ggcageggag
taaggagacc
gcacctattg

gecgtgotage

B G5
(4431) . . (4560)
3" ITR

gctgegeget
tgoccgggog
taggggttce
taggaagatc
tgcaagtegg
ccgacccact
ggegeeagees
cagtgecttc
tgacgtcact
CCECCEgeeoge
accatctgecg
gagtcgtgtc
aatagaaact
gtcttactga

accggtgcca

cgctegetca
gcctcagtga
ttgtagttaa
ggaattegce
ttttaggacc
ggacaagcac
aaacaggatg
gcecccogect
cgeecggtece
cccagecgga
ctgeggeogee
gtgcctgaga
gggottgteg
catccacttt
cc atg tot

Met Ser
1

ctgaggeegg
gogagegage
tgattaacce
cttaagctag
aggatgagge
ccaaccccca
Cggcgagecs
gE8CLECLCEC
ccgcaaactc
ccgoaccacg
ggcgactcag
gcggtaagta
agacagagaa

gectttetet

gogaccaaag
gogcagagag
gccatgetac
actcgagectg
ggggtegees
ttccccaaat
cgtgegeact
gocaccgeoog
cccttecoeogg
cgaggegega
cgetgectca
tcaaggttac
gactcttgeg

ccacagtacg

gtcgeccgac
ggagtggeca
ttatctacgt
cagaggeece
tgcctacctg
tgcgecatece
gccagettca
cctcagcact
ccaccttggt
gatagggees
gtotgegets
aagacaggtt
tttctgatag

tagaattcac

ctg ctg ttc age cgg tge aac age
Leu Leu Phe Ser Arg Cys Asn Ser

5

10

atc gtg acc gtg aag aaa gac aag agg cac atg gcc gaa
Ile Val Thr Val Lys Lys Asp Lys Arg His Met Ala Glu
15 20

tct
Ser

cca
Pro

ctg aag cac ttc gtg acc gcc
Leu Lys His Phe Val Thr Ala
30 35

aag aag aag atc
Lys Lys Lys Ile

ttc
Phe

gag cag ctg ggc goc tac atc caa gag tot gecc ggce
Glu GIn Leu Gly Ala Tyr Ile GIn Glu Ser Ala Gly
45 50 55

gat
Asp

acc cac aga aac acc gag ctg gac ccc gtg acc
Thr His Arg Asn Thr Glu Leu Asp Pro Val Thr
60 65 70

aca
Thr

gtg ctg gac gtg aag ggec tac ctg tct aaa gtg cgg gge
Val Leu Asp Val Lys Gly Tyr Leu Ser Lys Val Arg Gly

12
PD1216794/jt

110125641 FEHESE A0202

gtg aac gcc
Val Asn Ala
25

aac ggo atc
Asn Gly lle
40

ttc ctg gaa
Phe Leu Glu

gag gaa
Glu Glu

cag
Gln

atc agc gag
Ile Ser Glu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
892

940

988

1036

1084

1132

1103298906-0
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75

gtg
Val

aac
Asn

cct
Pro

aca
Thr

aaa
Lys
155

gaa
Glu

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

age
Ser

gac
Asp

ctg
g8e
Gly

tct
Ser

gac
Asp
140

tce
Ser

caa
Gln

tgc
Cys

gac
Asp

gce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttc
Phe

aga
Arg
300

gct aga agg
Leu Ala Arg Arg

aag
Lys

ggc
Gly
125

ggc
Gly

gtg
Val

ctg
Leu

cct
Pro

gtg
Val
205

gac
Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

age
Ser
110

atc gg

Ile

cac
His

aaa
Lys

cac
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

PD1216794/jt

110125641

95

acc
Thr

c
Gly

gag
Glu

acc
Thr

gce
Ala
175

ctg
Leu

act
Thr

ttc
Phe

cag
Gln

atc
Ile
255

gaa
Glu

gac
Asp

ttc

80

cat
His

gtg
Val

cac
His

gect
Ala

gtg
Val
160

gga
Gly

aag
Lys

gag
Glu

gtg
Val

ttc
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg

atg
Met

atc

aag
Lys

aac

gtg gee
Val Ala
100

gce atg

Ile Asn Ala Met

acc
Thr

ttt
Phe
145

aac

Asn

age
Ser

gac
Asp

ctg
Leu

ctg
Leu
225

ttc
Phe

aac
Asn

gtg
Val

ctg
Leu

tct

Phe Val Ser

305

FEHESE A0202

acc
Thr
130

ttg
Leu

cag
Gln

ctg
Leu

gac
Asp

gac
Asp
210

gtg
Val

cac
His

aac
Asn

cgg
Arg

gga
Gly
290

gce
Ala

115

aac tgc
Asn Cys

ctg acc
Leu Thr

ctg gee
Leu Ala

gtg tcc
Val Ser
180

ctg gtg
Leu Val
195

agc tgg
Ser Trp

gct aac
Ala Asn

aag gtg
Lys Val

aga tgg
Arg Trp
260

agg cag
Arg GIn
275

gtc gtg
Val Val

aaa gag

85

ttt
Phe

ctg
Leu

ttt
Phe

gag
Glu

cac
His
165

gtg
Val

ctg
Leu

atc
Ile

tct
Ser

tce
Ser
245

gac
Asp

cat
His

gat
Asp

gtg

ttc gge
Phe Gly

tge gac
Trp Asp

ctg aga
Leu Arg
135

ggc tec
Gly Ser
150

gct ctg
Ala Leu

atg tgg
Met Trp

atg gac
Met Asp

gac aag
Asp Lys
215

gag agc
Glu Ser
230

gag agg
Glu Arg

gCC age
Ala Ser

atg gaa
Met Glu

aga gca
Arg Ala
295

ctg age

agg acc
Arg Thr
105

aaa gtg
Lys Val
120

gtc gge
Val Gly

gaa gag
Glu Glu

cac cag
His Gln

cct aac
Pro Asn
185

tct cct
Ser Pro
200

ttc tge
Phe Cys

acc ctg
Thr Leu

ctg age
Leu Ser

gCC age
Ala Ser
265

agg tgt
Arg Cys
280

cag gcc
GIn Ala

gCC agg

90

age
Ser

ctg
Leu

ggc
Gly

aag
Lys

gat
Asp
170

age

Ser

gga
Gly

ctg
Leu

atg
Met

agg
Arg
250

gag
Glu

acc
Thr

ggc
Gly

gtg

Lys Glu Val Leu Ser Ala Arg Val

13

310

1180

1228

1276

1324

1372

1420

1468

1516

1564

1612

1660

1708

1756

1804
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cag
Gln
315

ttt
Phe

gaa
Glu

gtg
Val

ctg
Leu

gaa
Glu
395

ctg
Leu

gaa
Glu

gtg
Val

ctg
Leu

ggc
Gly
475

cag
Gln

gtg
Val

tce

aaa
Lys

caa
Gln

tgc
Cys

cgg
Arg

cat
His
380

gag
Glu

gce
Ala

aga
Arg

ctg
Leu

aag
Lys
460

aga
Arg

aca
Thr

tct
Ser

ctg

gce
Ala

gtg
Val

atc
Ile

gce
Ala
365

atc

Ile

agg
Arg

cag
Gln

cag
Gln

gte
Val
445

gte
Val

aac
Asn

atg
Met

gtg
Val

tce

cag gga
Gln Gly

cgg atg
Arg Met
335

age cag
Ser GIn
350

aag cag
Lys GIn

gcc got
Ala Ala

cag gac
Gln Asp

gac tac
Asp Tyr
415

gtg tec
Val Ser
430

gac gag
Asp Glu

tac aaa
Tyr Lys

atg agc
Met Ser

cag cag
Gln GIn
495

cgg aac
Arg Asn
510

tac gac

atg
Met
320

ttc
Phe

age
Ser

atc
Ile

caa
GIn

agg
Arg
400

aag

Lys

acc
Thr

tac
Tyr

aac
Asn

gac
Asp
480

gac
Asp

cag
GIn

ctg

cct
Pro

gag
Glu

gce
Ala

gect
Ala

gag
Glu
385

ctg
Leu

ctg
Leu

gce
Ala

cag
Gln

gag
Glu
465

agg
Arg

atg
Met

atc
Ile

aac

Ser Leu Ser Tyr Asp Leu Asn

525

PD1216794/jt
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gaa
Glu

ttc
Phe

gtc
Val

gag
Glu
370

cag
Gln

aga
Arg

agg
Arg

atg
Met

atg
Met
450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc

ggc
Gly

cag
Gln

aag
Lys
355

gect
Ala

agg
Arg

ttc
Phe

atc
Ile

gce
Ala
435

gac

Asp

cac
His

tct
Ser

gac
Asp

atg
Met
515

gac

g£8C gga
Gly Gly
325

aac ttc
Asn Phe
340

aca aag
Thr Lys

gtg cgg
Val Arg

gtg tac
Val Tyr

atc gac
Ile Asp
405

aag cag
Lys Gln
420

gag gaa
Glu Glu

ttt cac
Phe His

agg cac
Arg His

acc got
Thr Ala
485

gge cotg
Gly Leu
500

ctg gtg
Leu Val

aag ctg

gect
Ala

gag
Glu

ttc
Phe

ctg
Leu

tgc
Cys
390

aag

Lys

atg
Met

atc
Ile

CCC
Pro

atc
Ile
470

atc
Ile

aag
Lys

CCC
Pro

tegt

Cys Asp Lys Leu Cys

530

14

ttg goc
Leu Ala

cgg aga
Arg Arg

gag cag
Glu GIn
360

atc atg
Ile Met
375

ctg gaa
Leu Glu

cag ctg
GIn Leu

acc gaa
Thr Glu

cgt aga
Arg Arg
440

tct cca
Ser Pro
455

gag gaa
Glu Glu

gCC age
Ala Ser

cct ctg
Pro Leu

agg cag
Arg Gin
520

gcc gac
Ala Asp
535

gag gga
Glu Gly
330

ttc gag
Phe Glu
345

cac aca
His Thr

gac age
Asp Ser

atg cgg
Met Arg

gaa ctg
Glu Leu
410

gag gtg
Glu Val
425

ctg tot
Leu Ser

gte gtg
Val Val

gge ctg
Gly Leu

agc ctg
Ser Leu
490

ctg cct
Leu Pro
505

tgec tte
Cys Phe

ttc caa
Phe Gln

1852

1900

1948

1996

2044

2092

2140

2188

2236

2284

2332

2380

2428

2476

1103298906-0
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gag
Glu

aga
Arg
555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce
Ala
635

acc
Thr

gaa
Glu

aac
Asn

ctg
Leu

gce
Ala
715

gect
Ala

atg
Met

gac
Asp
540

ttc
Phe

cag

atc gag ttt

Ile

ctg
Leu

gtg

Glu

gga
Gly

caa

Gln Val GIn

cct
Pro

gtc
Val

gtc
Val
620

ctg
Leu

tgg
Trp

tac
Tyr

tgc
Cys

tgc
Cys
700

gect
Ala

aag
Lys

ttt
Phe

ctg
Leu

aca
Thr
605

gte
Val

age
Ser

ace
Thr

gce
Ala

age
Ser
685

cag
Gln

atg
Met

ctg
Leu

atc
Ile

cct
Pro
590

ggc
Gly
ggc
Gly

ttt
Phe

acc
Thr

tce
Ser
670

cac
His

cag
Gln

aat
Asn

ctg
Leu

cac
His
750

Phe

cct
Pro

agg
Arg
575

caa
Gln

ctg
Leu

gga
Gly
gga
Gly

agg
Arg
655

gag
Glu

cag
Gln

gtc
Val

aag
Lys

aga
Arg
735

cag

cac
His

aag
Lys
560

GGG

Pro

ggc
Gly

gect
Ala

gtt
Val

ctg
Leu
640

gcce
Ala

aaa
Lys

gtg
Val

gac
Asp

aag

ttc
Phe
545

aac
Asn

ctg
Leu

tct
Ser

tce
Ser

gtg
Val
625

tac

Tyr

aaa
Lys

ctg
Leu

cag
Gln

atc
Ile
705

gtg

age
Ser

tce
Ser

cct
Pro

ctg
Leu

ctg
Leu
610

tgg
Trp

gga
Gly

gag

cte
Leu

aga
Arg

ctg
Leu

acc
Thr
595

acc
Thr

aaa
Lys

ctg
Leu

ageg

cgg
Arg

aca
Thr
580

caa
Gln

age
Ser

got
Ala

ctg
Leu

gcce

Glu Arg Ala

cag
Gln

caa
Gln
690

acc
Thr

gaa

Lys Val Glu

720

aac
Asn

tac

aag gcc

Lys

ctg

Ala

cag

ctg
Leu
675

gag
Glu

aga

660

att
Ile

ctg
Leu

gac

tgg
Trp

gce
Ala
565

cca

Pro

gag
Glu

aga
Arg

gtt
Val

tac
Tyr
645

ttc
Phe

atc
Ile

tct
Ser

aac

Arg Asp Asn

gce
Ala

ggc
Gly

cct

Gln Tyr Leu GIn Pro

755

ctg
Leu

tgg
Trp
740

age
Ser

gac
Asp
125

ctg
Leu

cge
Arg

ggccgecaage ttgcacceogt acctttggga gegegegece

PD1216794/jt

110125641

FEHESE A0202

15

aca
Thr
550

ctg
Leu

gect
Ala

gaa
Glu

acc
Thr

ggc
Gly
630

gtg
Val

aag
Lys

tce
Ser

gga
Gly

ctg
Leu
710

tce
Ser

gac
Asp

tgatgatgta caagtaaagc

tcgtegtgtec gtgacgtcac

atg
Met

ctg
Leu

aac
Asn

ctg
Leu

tct
Ser
615

tgg
Trp

tac
Tyr

agg
Arg

tac
Tyr

aca
Thr
695

gaa
Glu

ctg
Leu

tce
Ser

ctg gtc aac
Leu Val Asn

gga tac aac
Gly Tyr Asn
570

cct tet atg
Pro Ser Met
585

atg gtg tcc
Met Val Ser
600

atg ggc atc
Met Gly Ile

cgc ctg atc
Arg Leu lle

gag aga ctg
Glu Arg Leu
650

cag ttc gtg
Gln Phe Val
665

acc ggec age
Thr Gly Ser
680

ttc gecc cac
Phe Ala His

caa gag atc
Gln Glu Ile

cag agc aag
Gln Ser Lys
730

gag ctg aat
Glu Leu Asn
745

2524

2572

2620

2668

2716

2764

2812

2860

2908

2956

3004

30562

3100

3153

3213

1103298906-0
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cocgtteotgtt
ggacagtttt
tactagcact
gtegcggtage
taatcaacct
tccttttacg
tatggettte
gtggeocogtt
tegttgeggec
tattgccacg
gttgggcact
cgeotgtgtt
caatccagcg
tcgecttcge
ccctgagect
agagctoget
tcceccogtge
gaggaaattg
caggacagca
gggegaattce
gttaatcatt
tcgeteogete
ggcctcagtg
<210> 4

211> 757
<212> PRT
<213>

<220>
<223>

<400> 4

ggatccotgg
ggccactgac
cacatggaac
cttttectecg
ctggattaca
ctatgtggat
attttectect
gtcaggcaac
attgccacca
gcggaactca
gacaattccg
gccacctgga
gaccttectt
cctcagacga
ggocctggty
gatcagectc
ctteccttgac
catcgcattg
aggeggagea
ccgataagga
aactacaagg
actgaggecg

agcgagcgag

AT

GRS

PD1216794/jt

110125641

aggettgetg
tgactgtect
aaatggcecca
tcgcaggacg
aaatttgtga
acgetgettt
ccttgtataa
gteggogtegt
cctgteaget
tcgeecgoctg
tggtgttgte
ttctgegegg
cccgeggect
gtcggatcte
accaacagec
gactgtgect
cctggaaggt
tctgagtagg
ttgggaagac
tcttecctaga
aacccctagt
ggcgaccaaa

cgcgcag

FEHESE A0202

aaggetgtat
cagtttataa
gatctagggt
cagggticeg
aagattgact
aatgectttg
atcctggttg
gtgcactgtg
cctttcoggg
ccttgecege
ggggaaatca
gacgeccttc
getgeecgget
cctttgggce
aggtgcaatt
tctagttgce
gccactcecca
tgtcattcta
aatagcaggc
gcatggetac
gatggagtte

ggtcgeccga

16

getgttetta
gaacaggaca
ggggecacct
gocctagette
ggtattctta
tatcatgcta
ctgteotettt
tttgetgacg
actttecgett
tgctggacag
tcgteottte
tgctacgtce
ctgeggecte
geccteoocge
gaagectttct
agccatetgt
ctgtecttte
ttotggeeee
atgetgegga
gtagataagt
gccactecct

cgececgggct

taaaccttga
caaggectgt
geoggtaggt
tcgagatcga
actatgttgc
ttgectteceg
atgaggagtt
¢aacccccac
tceccctece
gggotogget
cttggetget
ctteggecct
ttcegegtet
ctgctgatceg
agagtcgact
tgtttgccce
ctaataaaat
tegegtegeg
ctcgagttaa
agoatggeeg
ctectgegege

ttgcoccgggce

3273
3333
3393
3453
3513
3573
3633
3693
3753
3813
3873
3933
3993
4053
4113
4173
4233
4293
4353
4413
4473
4533
4560

1103298906-0
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Met

Asp

Val

Tyr

Glu

65

Tyr

Met

Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Ser

Lys

Thr

Ile

Leu

Leu

Lys

Asn

Thr

130

Leu

Gln

Leu

Asp

Asp
210

Leu

Arg

Ala

35

Gln

Asp

Ser

Val

Ala

115

Asn

Leu

Leu

Val

Leu

195

Ser

Leu

His

20

Lys

Glu

Pro

Lys

Ala

100

Met

Cys

Thr

Ala

Ser

180

Val

Trp

PD1216794/jt

110125641

Phe

5

Met

Lys

Ser

Val

Val

85

Phe

Leu

Phe

Glu

His

165

Val

Leu

Ile

Ser

Ala

Lys

Ala

Thr

70

Arg

Phe

Trp

Leu

Gly

150

Ala

Met

Met

Asp

Arg Cys

Glu Val

Ile Asn

40

Gly Phe

Thr Glu

Gly Ile

Asn Ser Ile Val

Asn Ala Ser Pro
25

Gly Ile Phe Glu

Leu Glu Asp Thr
60

Glu GIn Val Leu
75

Ser Glu Val Leu
90

Gly Arg Thr Ser Asn Gly

Asp Lys
120

Arg Val
135

Ser Glu

Leu His

Trp Pro

Asp Ser

200

Lys Phe
215

FEHESE A0202

105

Val Leu Pro Ser

Gly Gly Thr Asp
140

Glu Lys Lys Ser
155

GIn Asp Glu GIn
170

Asn Ser Lys Cys
185

Pro Gly Ile Asp

Thr

Leu

Gln

45

His

Asp

Ala

Lys

Gly

125

Gly

Val

Leu

Pro

Val
205

Val

Lys

30

Leu

Arg

Val

Arg

Ser

110

Ile

His

Lys

His

Leu

190

Thr

Cys Leu Asp Ala Asp Val

220

17

Lys Lys
15

His Phe

Gly Ala

Asn Thr

Lys Gly
80

Arg His
95

Thr Val

Gly His

Glu Ala

Thr Val

160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

1103298906-0
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Leu Val Ala Asn Ser

225

Phe His Lys Val Ser

Asn

Val

Leu

Ser

305

Pro

Glu

Ala

Ala

Glu
385

Asn

Arg

245

Trp Asp
260

Arg Arg Gln His

Gly

290

Ala

Glu

Phe

Val

Glu

370

Gln

275

Val

Lys

Gly

Gln

Lys

355

Ala

Arg

Leu Arg Phe

Leu Arg lle

Ala

Gln

Met

Met

Ala
435

Asp

Glu

230

Glu

Ala

Met

Ser Thr

Arg Leu

Ser Ala

Glu Arg
280

Val Asp Arg Ala GIn

Glu Val

Gly Gly
325

Asn Phe
340

Thr Lys

Val Arg

Val Tyr

Ile Asp

405

Lys GIn
420

Glu Glu

Phe His

PD1216794/jt

110125641

Leu

310

Ala

Glu

Phe

Leu

Cys

390

Lys

Met

295

Ser Ala

Leu Ala

Arg Arg

Glu GIn

360

Ile Met

375

Leu Glu

GIn Leu

Thr Glu

Leu Met GIn Thr Glu Lys

Ser

Ser

265

Cys

Ala

Arg

Glu

Phe

345

His

Asp

Met

Glu

Glu
425

Ile Arg Arg Leu

440

235

Arg Pro Asn lle
250

Glu Pro Glu Tyr

Thr Ser Phe Leu
285

Gly Asp Arg lle
300

Val GIn Lys Ala
315

Gly Phe Gln Val
330

Glu Glu Cys Ile

Thr Val Arg Ala
365

Phe

Met

270

Val

Phe

Gln

Arg

Ser

350

Lys

Gln Phe
240

Ile Leu
255

Glu Glu

Asp Glu

Phe Val

Gly Met

320

Met Phe
335

Gln Ser

Gln Ile

Ser Leu His Ile Ala Ala GIn

380

Arg Glu Glu Arg GIn Asp Arg

395

Leu Leu Ala GIn
410

Val Glu Arg GIn
Ser Val Leu Val
445

Pro Ser Pro Val Val Leu Lys Val

FEHESE A0202

18

Asp

Val
430

Asp

Tyr

400

Tyr Lys

415

Ser Thr

Glu Tyr

Lys Asn

1103298906-0
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Glu

465

Arg

Met

Ile

Asn

Phe

545

Asn

Leu

Ser

Ser

Val

625

Tyr

Lys

Leu

450

Leu

Cys

Asp

Cys

530

Ser

Ser

Pro

Leu

Leu

610

Trp

Gly

455

His Arg His Ile Glu

Ser

Asp

Met

515

Asp

Leu

Thr

Gly

500

Leu

Lys

Gly

470

Ala lle Ala
485

Leu Lys Pro

Val Pro Arg

Leu Cys Ala
535

Trp Thr Met
550

Arg Arg Ala Leu Leu

Leu

Thr

595

Thr

Lys

Leu

Thr

580

Gln

Ser

Ala

Leu

Glu Arg Ala

660

Gln Leu Ile

675

PD1216794/jt

110125641

565

Pro Ala Asn

Glu Glu Leu

Arg Thr Ser
615

Val Gly Trp
630

Tyr Val Tyr
645

Phe Lys Arg

Ile Ser Tyr

FEHESE A0202

460

Glu Gly Leu Gly Arg Asn Met Ser Asp

Ser Ser

Leu Leu
505

Gln Cys
520

Asp Phe

Leu Val

Gly Tyr

Pro Ser
585

Met Val
600

Met Gly

Arg Leu

Glu Arg

Gln Phe
665

Thr Gly
680

475

480

Leu GIn Thr Met GIn GIn Asp

490

Pro Val Ser Val

Phe Ser Leu Ser
525

Gln Glu Asp Ile
540

Asn Arg Phe Leu
555

Asn Asp GIn Val
570

Met Pro Pro Leu

Ser Met Val Thr
605

Ile Leu Val Val
620

Ile Ala Leu Ser
635

Leu Thr Trp Thr
650

Val Glu Tyr Ala

Ser Asn Cys Ser
685

19

Arg

510

Tyr

Glu

Gly

Gln

Pro

590

Gly

Gly

Phe

Thr

Ser

670

His

495

Asn GIn

Asp Leu

Phe His

Pro Lys
560

Arg Pro
575

Gln Gly

Leu Ala

Gly Val

Gly Leu

640

Arg Ala
655

Glu Lys

Gln Val

1103298906-0
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GIn Gln Glu Leu Ser Gly Thr Phe Ala His Leu Gys Gln GIn Val Asp
690 695 700

Ile Thr Arg Asp Asn Leu Glu Gln Glu Ile Ala Ala Met Asn Lys Lys
705 710 715 720

Val Glu Ala Leu Asp Ser Leu GIn Ser Lys Ala Lys Leu Leu Arg Asn
725 730 735

Lys Ala Gly Trp Leu Asp Ser Glu Leu Asn Met Phe Ile His Gln Tyr
740 745 750

Leu GIn Pro Ser Arg
755

210> 5
211> 141
<212> DNA

Q213> ANTF5]

<220>
223> 5 IR

<400> 5
ccttaattag gotgegeget cgotcgetca ctgaggecgg gegaccaaag gteogeccgac

goccogggett tgeccgggeg goctcagtga gogagegage gegeagagag ggagtggeca
actccatcac taggggttcc t
210> 6

<211> 460
<212> DNA

Q213> ANTF5]

<220>
223> NEZEEECRE T

<400> 6
tcgagetgca gagggecctg cgtatgagtg caagtgggtt ttaggaccag gatgaggegg

getggeggete coctacctgac gaccgacccc gacccactgg acaagcaccc aacccccatt
ccccaaattg cgcatcccct atcagagagg gggaggggaa acaggatgeg geogaggegeg
tgcgeactge cagettcage accgeggaca gtgecttecge ccccgeectgg cggegegege

caccgecgec tcagcactga aggegegetg acgtcactcg ccggteccocec gecaaactcce

20
PD1216794/jt
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60
120
141

60
120
180
240
300
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cttcceoggee accttggteog cgtecgegee goecgocggee cagecggace geaccacgeg

aggegegaga taggggggca cgggogegac catectgeget goggegoecgg cgactcageg

ctgcctcagt ctgeggtgegg cageggagga

210> 7
211> 133
<212> DNA

Q213> ANTF5]

<220>

<223> Promegafx & NE&+

<400> 7

gtegtgtegt

gtaagtatca aggttacaag acaggtttaa ggagaccaat agaaactggg cttgtcgaga

cagagaagac tocttgegttt ctgataggea cctattggtc ttactgacat ccactttgec

tttctectcca cag

<210> 8
<211> 583
<212> DNA

Q213> ANTF5]

<220>

<223> WPRE

<400> 8
tcaacctctg gattacaaaa tttgtgaaag

ttttacgecta tgtggatacg ctgetttaat
ggctttecatt ttoctcctect tgtataaatc
goecogttgtec aggcaacgtg gogtggtetg
ttgggegcatt gecaccacct gtcagcteoct
tgccacggeg gaactcatcg ccgectgect
gggcactgac aattccgtgg tgttegteggg
ctgtgttgee acctggattc tgegegggac
tccageggac cttecttecce geoggectget
ccttegeocct cagacgagtc ggatctecccet
210> 9

211> 46
<212> DNA

Q213> ANTF5]

PD1216794/jt
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attgactggt
gectttgtat
ctggttgctg
cactgtgttt
ttcecgggact
tgccocgeotge
gaaatcatcg
gocectteotge
goceggetetg

ttgggccgee

21

attcttaact
catgctattg
tctetttatg
gctgacgcaa
ttcgetttce
tggacaggge
teotttectt
tacgtccoctt
cggectotte

tce

atgttgctee
cttccogtat
aggagttegtg
cccccactgg
ccctecoctat
ctcggetgtt
ggctgetege
cggecctcaa

cgegtetteg

360
420
460

60
120
133

60
120
180
240
300
360
420
480
540
583

1103298906-0
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<220>
223> Z4HH

<400> 9

ARV 5]

catggetacg tagataagta gcatggeggg ttaatcatta actaca

<210> 10
211> 130
<212> DNA
Q213 AT

<220>
223> 3 1

<400> 10

52l

TR

aggaacccct agtgatggag ttggccactc cctetetgeg cgetegeoteg ctecactgagg

ccgggegacc aaaggtegec cgacgececgg getttgeccg ggecggectca gtgagegage

gagcgegeag

<2100 11

211> 2274
<212> DNA
213> AT
<220>
223>
<400> 11

atgagectge
atggeccgaag
ggcatctteg
tacagaaacg
tacctgagca
ttttteggce
gtgctgeoct
ggocacgagg
aaccagetgg
gtgatgtggc
cccgggateg

gacgtgttcg

PD1216794

110125641

52l

tgttcagecg
tgaacgectc
agcagetggg
ccgagetgga
aagtgogges
ggaccagcaa
ctggaatcgg
catttetget
cccatgetcet
ccaatagcaa
atgtgaccac

tgctggtggc

/it

gtgcaacagc
tccactgaag
cgcctacatce
cccegtgacce
catctctgaa
cggcaagage
ccacaccace
gacagaggece
gcaccaggat
gtgccctetg
cgaactggac

caatagcgag

FEHESE A0202

atcgtgaccg
cacttcgtga
caagagagcg
acagaggaac
gtgctggcca
accgtgatca
aactgctttc
tccgaggaaa
aagcagctge
ctgaaggacg
agctggatcg

agcaccctga

22

tgaagaaaaa
ccgccaagaa
ccaccttect
aggtgetgga
gacggecatat
atgeccatget
tgagagtgga
ageggagese
atgccggaag
acctggtgct
acaagttctg

tgcagaccga

USRI O E H 2E 0 H 2 NENI28E TR (B BE P71

caagecggeac
gaagatcaac
ggaagatacc
tgtgaagggc
gaaggtggcc
gtgggacaaa
aggcaccgac
caagacagtg
cctggtegtee
gatggatage
cctggacgee

gaagecacttt

46

60
120
130

60
120
180
240
300
360
420
480
540
600
660
720

1103298906-0
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ttccacaagg
gacgccageg
tgcacatcect
atcttetttg
cctgaaggcg
ttcgagegga
cataccgtgc
atggeccgeca
ctgaagttca
cagatcaccg
ctgagegtgc
gtctacaaaa
agatgcagca
ctgaaaccte
tgctttagce
atcgagtttc
aacagcagac
cccgecaate
gtgtctatgg
gtoggeggeg
tatggecotge
ttcaagegge
ggcagcaatt
cagcaggtcg
atcgaggtgc

ctggacagcg

210> 12

211> 221

<212> DNA

tgtccgageg
ccagegagee
ttctggtgga
tgtccgecaa
gaggtgcact
gattcgagga
gggccaagea
gagagcagca
tcgacaagca
aagaggtgga
tggtcgacga
acgagetgca
ccgecatcac
tgctgoctet
tgaactacga
acttcagcct
gggccctgat
ctagcatgce
tcaccggect
ttgtgtggaa
tgtacgtgta
agtttgtgga
gcagccacea
acgtgaccag
tcgactecct

agctgaatat

PD1216794/jt

110125641

gctgagcaga
cgagtatatg
cgagetgggc
agaggtgcetg
ggccgageea
gtgcatcage
gattgccgaa
ggtctactge
gctggaactg
aagacaggtg
ctaccagatg
ccggeacatc
caatagectg
gtccgtcaga
cctgaactge
cggetggaca
gggctacaac
tccactgect
ggccagectg
agctgttggc
cgagagactg
acacgectcc
ggtgcagcaa
agagaacctg
gcagagcaag

gttcacccac

FEHESE A0202

cccaatatct
gaagaagtgc
gtcgtggata
aacgcccgga
tttcaagtge
cagagegeocg
gcecgtcagac
gaggaaatge
ctggeccagg
tccaccgcta
gactttcacc
gaggaageceo
cagaccatge
tcccagatceg
gacaagctgt
atgctggtca
gatcaggtge
cagggcageo
accagcagaa
tggoggotga
acctggacca
gagaaactgc
gagctgtceg
gaacaagaga
gccaagetge

cagtacctge

23

ttatcctgaa
ggcgegcagea
gatctcaggce
ttcagaaagc
ggatgtteoga
tcaagaccaa
tgatcatgga
gggaagagag
actacaagct
tggocgagga
cctetecagt
tgggcagaaa
agcaggacat
atatgectggt
gecgeogattt
acagatttct
agaggeccat
tgacacaaga
catctatggg
tcgeecctgag
ccaaggccaa
agctggtgat
gaacattcgce
tcgecgecat
tgagaaacaa

agcctagecg

caacagatgg
tatggaacgg
cggogacaga
ccagggaatg
gttccagaac
gttcgagcag
cagcctgcat
acaggaccgg
gcggatcaag
aatcagacgg
ggtgctgaaa
catgagcgac
gatcgacgge
gecooggoag
ccaagaggac
gggocccaag
tcctetgaca
ggaattcatg
catcctggte
ctttggeotg
agagegeece
cagctacacc
ccacctgtgt
gaataagaaa

ggooggetgg

ctaa

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2274

1103298906-0
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Q213> ANTF5]

<220>

223> 4mUSHréRBEm OB H2E 0 HNIr M2 TR (ERYZBE )

<400> 12
atgtctetge

atggeccgaag
ggcatctteg
cacagaaaca
tacctgtcta
ttttteggea
gtgctgeott
ggccacgagsg
aaccagetgg
gtgatgtggc
cctggaatcg
gacgtgttcg
ttccacaagg
gacgccageg
tgtaccaget
atcttetteg
cctgaaggcg
ttcgagegga
cacacagtgc
atcgecogcte
ctgagattca
cagatgaccg
ctgtetgtec
gtctacaaaa

aggtgeteota

tgttcagecg
tgaacgectc
agcagetggg
ccgagetgga
aagtgogges
ggaccagcaa
ctggeategg
cttttttgct
cccacgetcet
ctaacagcaa
acgtgaccac
tgctggtggc
tgtccgagag
ccagegagee
tcctggtgga
tgtctgecaa
gocggagettt
gattcgagga
gggccaagea
aagagcagag
tcgacaagca
aagaggtgga
tggtcgacga
acgagetgca

ccgetatege

PD1216794/jt
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gtgcaacagc
tccactgaag
cgcctacatce
cccegtgace
catcagcgag
cggcaagage
ccacaccace
gaccgageec
gcaccaggat
gtgccctetg
tgagectggac
taactctgag
gotgagoagg
cgagtatatg
cgagetggga
agaggtgcetg
ggccgageea
atgcatcagc
gatcgectgag
ggtgtactgce
gctggaactg
aagacaggtg
gtaccagatg
caggcacatc

cagcagectg

FEHESE A0202

atcgtgaccg
cacttcgtga
caagagtctg
acagaggaac
gtgctggcta
accgtgatca
aactgctttc
tccgaagaga
gaacaactge
ctgaaggacg
agctggatcg
agcaccctga
cccaatatct
gaagaagtge
gtcgtggata
agcgecages
tttcaagtge
cagagegeocg
gotgtgogge
ctggaaatge
ctggcccagg
tccaccgeca
gactttcacc
gaggaagegce

cagacaatgc

24

tgaagaaaga
ccgccaagaa
ccggettect
aggtgotgga
gaaggecatat
acgccatget
tgagagtcgg
agaaatcogt
acgccggaag
acctggtgct
acaagttctg
tgcagaccga
ttatcctgaa
ggaggcagea
gagcacagge
tgcagaaagc
ggatgttcga
tcaagacaaa
tgatcatgga
gggaagagag
actacaagct
tggocgagga
cctetecagt
tgggcagaaa

agcaggacat

caagaggcac
gaagatcaac
ggaagatacc
cgtgaaggge
gaaggtggcc
gtgggacaaa
cggcacagac
gaaaaccgtg
cctggtegtee
gatggactct
cctggacgee
gaagcagttc
caacagatgg
tatggaaagg
cggogacaga
ccagggaatg
gttccagaac
gttcgagcag
cagcctgcat
gcaggacagg
gaggatcaag
aatccgtaga
ggtgctgaag
catgagcgac

gatcgacgge

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500

1103298906-0



202216244

ctgaagecte
tgcttetece
atcgagtttc
aactccagac
ccagctaace
gtgtccatgg
gtoggoggag
tacggactgce
ttcaagaggce
ggcagcaact
cagcaggtcg
gtggaagece
ctggacteccg
<210> 13
211> 23
<212> DNA
213> AT

<220>

<223> 5 ff]

<400> 13

tgctgoctet
tgtcctacga
acttcagcct
gggccotget
cttectatgce
tcacaggect
ttgtgtggaa
tgtacgtgta
agttcgtgga
gcagccacca
acatcaccag
tggactccct

agctgaatat

52l

gtotgtgegs
cctgaactge
cggetggaca
gggatacaac
tccteotgect
ggcttecotg
agctgttggc
cgagagactg
atacgecctce
ggtgcagcaa
agacaacctg
gcagagcaag

gtttatccac

ctggaggett getgaagget gta

<210> 14
211> 44
<212> DNA
Q213 AT

<220>

223> 3 f]

<400> 14

52l

aaccagatcg
gacaagctgt
atgctggtca
gatcaggtge
caaggctcte
accagcagaa
tggcgectga
acctggacca
gagaaactge
gagectgtctg
gaacaagaga
gctaagetge

cagtacctge

atatgetggt
gtgccgactt
acagattcct
aaaggeccct
tgacccaaga
cctetatggg
tcgeecctgag
ccagggecaa
agctgattat
gaacattcgce
tcgecgetat
tgagaaacaa

agcctagecg

caggacacaa ggectgttac tagcactcac atggaacaaa tggce

<210> 15
211> 64
<212> DNA
Q213 AT

<220>

PD1216794

110125641

52l

/it

FEHESE A0202

25

goccaggeag
ccaagaggac
gggacctaag
gcctotgaca
ggaactgatg
catcctggtc
ctttggactg
agagagggee
ctecctacacce
ccacctgtge
gaataagaag

ggeoggeteg

C

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2271

23

44

1103298906-0



202216244

<223> hMfn2 miR1693

<400> 15
tgctgttett ataaaccttg aggactgttt tggccactga ctgacagtcc tcagtttata

agaa

<210> 16
211> 64
<212> DNA

Q213> ANTF5]

<220>
<223> rMfn2 miR1518

<400> 16
tgctgttett ataaaccttg aggacagttt tggccactga ctgactgtec tcagtttata

agaa

210> 17
211> 90
<212> DNA

Q213> ANTF5]

<220>
223> EPET

<400> 17
tgtacaagta aagcgecccge aggettgeac ccogtaccttt gggagegege gecotegteog

tgtecgtgacg tcacccgttc tgttggatce

<210> 18
211> 2274
<212> DNA

Q213> ANTF5]

<220>
223> hMEn2pA Rt 5

<220>
<221> CDS
222> (1)..(2274)

<400> 18

atg tecc ctg ctc ttec tct cga tge aac toct atc gtc aca gtc aag aaa
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys
1 5 10 15

aat aag aga cac atg gct gag gtg aat geca tcc cca ctt aag cac ttt
Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

26
PD1216794/jt

110125641 FEHESE A0202

60
64

60
64

90

48

96

1103298906-0



202216244

gtc
Val

tac
Tyr

gaa
Glu

tac
Tyr

atg
Met

atc
Ile

acc
Thr

ttt
Phe
145

aac

Asn

age
Ser

gat
Asp

ctg
Leu

ctg
Leu
225

ttc

act

atc
Ile
50

ctg
Leu

cta
Leu

aaa
Lys

aat
Asn

acc
Thr
130

cte

Leu

cag
Gln

cta
Leu

gac
Asp

gac
Asp
210

gtg
Val

cac

gcc aag aag
Thr Ala Lys Lys

35

cag
Gln

gac
Asp

tce
Ser

gtg
Val

gce
Ala
115

aat

Asn

ctt
Leu

ctg
Leu

gtg
Val

cte
Leu
195

age
Ser

gce
Ala

aag

gag
Glu

CCC
Pro

aaa
Lys

gect
Ala
100

atg
Met

tgc
Cys

acc
Thr

gce
Ala

agt
Ser
180

gtt
Val

tgg
Trp

aac
Asn

gtg

age
Ser

gtt
Val

gtg
Val
85

ttt
Phe

cte
Leu

ttc
Phe

gag
Glu

cat
His
165

gtg
Val

ttg
Leu

att
Ile

tca
Ser

agt

Phe His Lys Val Ser

PD1216794/jt

110125641

245

aag atc
Lys Ile

gCC acc
Ala Thr
55

acc aca
Thr Thr
70

aga ggce
Arg Gly

ttt ggce
Phe Gly

tgg gac
Trp Asp

ctg cegg
Leu Arg
135

ggec tea
Gly Ser
150

gee cte
Ala Leu

atg tgg
Met Trp

atg gac
Met Asp

gac aag
Asp Lys
215

gag tcc
Glu Ser
230

gag cgt

aat gg

Asn
40

ttc
Phe

gaa
Glu

atc
Ile

cgg
Arg

aaa
Lys
120

gta
Val

gag
Glu

cac
His

CCC
Pro

age
Ser
200

ttt
Phe

acc
Thr

cte

Gly

ctt
Leu

gaa
Glu

agt
Ser

acg
Thr
105

gtt
Val

gag gg

Glu

gaa
Glu

cag
Gln

aac
Asn
185

cct gg

Pro

tegt
Cys

ctg
Leu

tce

att
Ile

gaa
Glu

cag
Gln

gag
Glu
90

age
Ser

ctg
Leu

Gly

aag
Lys

gac
Asp
170

tct
Ser

Gly

ctg
Leu

atg
Met

cge

ttt
Phe

gac
Asp

gtt
Val

gtg
Val

gag
Glu

acg
Thr
60

ctg

cag
Gln
45

tac

ctg
Leu

ageg

g£gg gec
Gly Ala

aat gca

Tyr Arg Asn Ala

gac

gtc

aaa ggt

Leu Asp Val Lys Gly

ctg

gect

ceg

80

agg cac

Leu Ala Arg Arg His

aat ggg

Asn

CCC
Pro

aca
Thr

agg
Arg
155

aag
Lys

aag
Lys

att
Ile

gat
Asp

cag
Gln
235

cca

Gly

tct
Ser

aag
Lys

£eg
Gly
125

gat ggc

Asp
140

agt
Ser

cag
Gln

tgc
Cys

gat
Asp

gect
Ala
220

acg
Thr

aac

Glu Arg Leu Ser Arg Pro Asn

FEHESE A0202

250

27

Gly

gce
Ala

cte
Leu

cca
Pro

gtc
Val
205

gat
Asp

gaa
Glu

atc
Ile

age
Ser
110

att
Ile

cat
His

aag
Lys

cat
His

ctt
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttc
Phe

95

acc gtg
Thr Val

ggc cac
Gly His

gag gcc
Glu Ala

act gtg
Thr Val
160

gcc gge
Ala Gly
175

ctg aag
Leu Lys

aca gag
Thr Glu

ttt gtg
Phe Val

cac ttc
His Phe
240

atc ctg
Ile Leu
255

144

192

240

288

336

384

432

480

528

576

624

672

720

768

1103298906-0



202216244

aac
Asn

gtg
Val

ctg
Leu

tct
Ser
305

cct
Pro

gag
Glu

gca
Ala

gca
Ala

gag
Glu
385

ctg
Leu

ctg
Leu

gca
Ala

cag
Gln

gag
Glu
465

CgC

aac cgc tgg
Asn Arg Trp

cgg
Arg

ggc
Gly
290

gect
Ala

gaa
Glu

ttt
Phe

gtg
Val

gag
Glu
370

cag
Gln

aaa
Lys

cga
Arg

atg
Met

atg
Met
450

ctg
Leu

tgc

cgg
Arg
275

gtg
Val

aag
Lys

260
cag
Gln

gtg
Val

gag
Glu

gea ggg

Gly

cag
Gln

aag
Lys
355

gcg
Ala

cag
Gln

ttt
Phe

att
Ile

gce
Ala
435

gac
Asp

cac
His

tce

aat
Asn
340

acc
Thr

gtt
Val

gtt
Val

att
Ile

aag
Lys
420

gag
Glu

ttc
Phe

CEC
Arg

acg

PD1216794/jt

110125641

gat gca tot gecc tcea
Asp Ala Ser Ala Ser

cac
His

gat
Asp

gtg
Val

ggc
Gly
325

ttt
Phe

aag
Lys

cga
Arg

tac
Tyr

gac
Asp
405

cag
Gln

gag
Glu

cac
His

cac
His

gce

265

atg gag cgt tgt
Glu Arg Cys

Met

cga
Arg

cte
Leu
310

gect
Ala

gag
Glu

ttt
Phe

cte
Leu

tge
Cys
390
aaa
Lys

att
Ile

atc
Ile

cct
Pro

ata
470

atc

tce
Ser
295

aac

280

cag
Gln

gce

gag
Glu

ace
Thr

gCC ggg

Ala

ageg

Asn Ala Arg

cte
Leu

agg
Arg

gag
Glu

atc

375

gag
Glu

cag
Gln

acg
Thr

agg
Arg

tct
Ser
455

gag
Glu

acc

FEHESE A0202

gca
Ala

aga
Arg

cag
Gln
360

atg
Met

gaa
Glu

ctg
Leu

gag
Glu

CEC
Arg
440

cca
Pro

gaa gg

Glu

aac

gaa
Glu

ttt
Phe
345

cac
His

gac
Asp

atg
Met

gag
Glu

gaa
Glu
425

cte

Leu

gta
Val

Gly

tce

Gly

att
Ile

ggc
Gly
330

gag
Glu

acg
Thr

tce
Ser

cgt
Arg

cte
Leu
410

gtg
Val

tct
Ser

gte
Val

ctg
Leu

ctg

cCC gag
Pro Glu

agc tte
Ser Phe

gac cge
Asp Arg
300

cag aaa
GIn Lys
315

ttt caa
Phe Gln

gag tgc
Glu Cys

gtc cgg
Val Arg

ctg cac
Leu His
380

gaa gag
Glu Glu
395

ttg got
Leu Ala

gag agg
Glu Arg

gta ctg
Val Leu

ctc aag
Leu Lys
460

ggt cga
Gly Arg
475

cag acc

28

tac
Tyr

ctg
Leu
285

atc
Ile

gce
Ala

gtg
Val

atc
Ile

gce
Ala
365

atg
Met

cgg
Arg

caa
Gln

cag
Gln

gtg
Val
445

gtt
Val

aac
Asn

atg

atg gag gag
Met Glu Glu
270

gtg gat gag
Val Asp Glu

ttc ttt gtg
Phe Phe Val

cag ggo atg
Gln Gly Met
320

agg atg ttt
Arg Met Phe
335

tcc cag tot
Ser Gln Ser
350

aag cag att
Lys GIn Ile

geg got cgg
Ala Ala Arg

caa gac cga
Gln Asp Arg
400

gac tat aag
Asp Tyr Lys
415

gtg tog act
Val Ser Thr
430

gac gat tac
Asp Asp Tyr

tat aag aat
Tyr Lys Asn

atg tect gac
Met Ser Asp
480

cag cag gac

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1103298906-0



202216244

Arg Cys Ser Thr Ala

atg
Met

ata
Ile

aac
Asn

ttc
Phe
545

aac

Asn

atc
Ile

tcg
Ser

tce
Ser

gtg
Val
625

tat
Tyr

aag
Lys

ctg
Leu

cag
Gln

gtc

ata
Ile

gac
Asp

tegt
Cys
530

tct
Ser

age
Ser

cct
Pro

cte
Leu

ttg
Leu
610

tgg
Trp

ggc
Gly

gag
Glu

cag
Gln

cag
Gln
690

acc

gat
Asp

atg
Met
515

gac
Asp

cte
Leu

cgt
Arg

ctg
Leu

ace
Thr
595

aca
Thr

aag
Lys

cte
Leu

agg
Arg

ctt
Leu
675

gaa
Glu

cge

ggc
Gly
500

ctg
Leu

aag
Lys

gga
Gly

cgg
Arg

acg
Thr
580

cag
Gln

tce
Ser

gca
Ala

cte
Leu

gce
Ala
660

gtc
Val

ctg
Leu

gag

485

ttg
Leu

gtc
Val

ctg
Leu

tgg
Trp

gce
Ala
565

cca

Pro

gag
Glu

agg
Arg

gtg
Val

tac
Tyr
645

ttc
Phe

atc
Ile

tct
Ser

aac

Ile Thr Asn Ser

aaa
Lys

cca
Pro

tegt

CCC
Pro

cge
Arg

gect

ctc ctt
Leu Leu
505

cag tgc
Gln Cys
520

gac ttc

Cys Ala Asp Phe

acc
Thr
550

ttg
Leu

gce
Ala

gag
Glu

acc
Thr

gec
Gly
630

gtc
Val

aag
Lys

age
Ser

geg
Gly

ctg

535

atg
Met

atg
Met

aac
Asn

ttc
Phe

tce
Ser
615

tgg
Trp

tat
Tyr

cge
Arg

tac
Tyr

acc
Thr
695

gag

ctg gtg
Leu Val

ggc tac
Gly Tyr

cCC age
Pro Ser
585

atg gtt
Met Val
600

atg gge
Met Gly

cgg cte
Arg Leu

gag cgt
Glu Arg

cag ttt
GIn Phe
665

act ggc
Thr Gly
680

ttt get
Phe Ala

cag gaa

Val Thr Arg Glu Asn Leu Glu GIn Glu

PD1216794/jt

110125641

FEHESE A0202

Leu
490

cct
Pro

tte
Phe

cag
Gln

aat
Asn

aat
Asn
570

atg
Met

tce
Ser

att
Ile

att
Ile

ctg
Leu
650

gtg
Val

tce
Ser

cat
His

att

GIn Thr Met Gln GIn Asp

gtg tot
Val Ser

tcec cte
Ser Leu

gaa gac
Glu Asp
540

agg ttec
Arg Phe
555

gac cag
Asp Gln

ccc cca
Pro Pro

atg gtt
Met Val

ctt gtt
Leu Val
620

gcc cte
Ala Leu
635

acc tgg
Thr Trp

gag cat
Glu His

aac tgc
Asn Cys

ctg tgt
Leu Cys
700

gcC gee

gtg
Val

aac
Asn
525

att
Ile

ctg gg

Leu

gtc
Val

ctg
Leu

acc
Thr
605

gtt
Val

tce
Ser

acc
Thr

gce
Ala

age
Ser
685

cag
Gln

atg

cgg
Arg
510

tat
Tyr

gag
Glu

c
Gly

cag
Gln

cca
Pro
590

ggc
Gly

gga
Gly

ttt ggg

Phe

acc
Thr

age
Ser
670

cac
His

caa
Gln

aac

Ile Ala Ala Met Asn

29

495

agt cag
Ser GIn

gac cta
Asp Leu

ttc cat
Phe His

ccC aag
Pro Lys
560

cgt cce
Arg Pro
575

cag ggc
Gln Gly

ctg gec
Leu Ala

gga gtg
Gly Val

cte
Gly Leu
640

aag gcc
Lys Ala
655

gag aag
Glu Lys

caa gtc
Gln Val

gtt gac
Val Asp

aag aaa
Lys Lys

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

1103298906-0



202216244

705 710 715 720
att gag gtt ctt gac tca ctt cag agc aaa gca aag ctg ctc agg aat 2208
Ile Glu Val Leu Asp Ser Leu Gln Ser Lys Ala Lys Leu Leu Arg Asn
725 730 735
aaa gocc ggt tgg ttg gac agt gag ctc aac atg ttc aca cac cag tac 2256
Lys Ala Gly Trp Leu Asp Ser Glu Leu Asn Met Phe Thr His Gln Tyr
740 745 750

ctg cag ccc agc aga tag 2274
Leu GIn Pro Ser Arg

755
<210> 19
Q211> 757
212> PRT
Q213> ATF%
<220>
223> GRUESHE
<400> 19

Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys
1 5 10 15

Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

Val Thr Ala Lys Lys Lys Ile Asn Gly Ile Phe Glu GIn Leu Gly Ala
35 40 45

Tyr Ile GIn Glu Ser Ala Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala
50 55 60

Glu Leu Asp Pro Val Thr Thr Glu Glu GIn Val Leu Asp Val Lys Gly
65 70 75 80

Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu Val Leu Ala Arg Arg His
85 90 95

Met Lys Val Ala Phe Phe Gly Arg Thr Ser Asn Gly Lys Ser Thr Val
100 105 110

Ile Asn Ala Met Leu Trp Asp Lys Val Leu Pro Ser Gly Ile Gly His
115 120 125

30
PD1216794/jt
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202216244

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser

305

Pro

Glu

Ala

Thr

130

Leu

Gln

Leu

Asp

Asp

210

Val

His

Asn

Arg

Gly

290

Ala

Glu

Phe

Val

Asn

Leu

Leu

Val

Leu

195

Ser

Ala

Lys

Arg

Arg

275

Val

Lys

Gly

Gln

Lys

Cys

Thr

Ala

Ser

180

Val

Trp

Asn

Val

Trp

260

Gln

Val

Glu

Gly

Asn

340

Thr

PD1216794/jt

110125641

Phe

Glu

His

165

Val

Leu

Ile

Ser

Ser

245

Asp

His

Asp

Val

Gly

325

Phe

Lys

Leu

Gly

150

Ala

Met

Met

Asp

Glu

230

Glu

Ala

Met

Arg

Leu

310

Ala

Glu

Phe

Arg Val Glu Gly Thr Asp Gly
135 140

Ser Glu Glu Lys Arg Ser Ala
155

Leu His GIn Asp Lys Gln Leu
170

Trp Pro Asn Ser Lys Gys Pro
185

Asp Ser Pro Gly Ile Asp Val
200 205

Lys Phe Cys Leu Asp Ala Asp
215 220

Ser Thr Leu Met GIn Thr Glu
235

Arg Leu Ser Arg Pro Asn lle
250

Ser Ala Ser Glu Pro Glu Tyr
265

Glu Arg Cys Thr Ser Phe Leu
280 285

Ser Gln Ala Gly Asp Arg lle
295 300

Asn Ala Arg Ile GIn Lys Ala
315

Leu Ala Glu Gly Phe GIn Val
330

Arg Arg Phe Glu Glu Cys lle
345

Glu GIn His Thr Val Arg Ala

31

FEHESE A0202

His

Lys

His

Leu

190

Thr

Val

Lys

Phe

Met

270

Val

Phe

Gln

Arg

Ser

350

Lys

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

His Phe
240

Ile Leu
255

Glu Glu

Asp Glu

Phe Val

Gly Met

320

Met Phe
335

Gln Ser

Gln Ile

1103298906-0



202216244

355 360 365

Ala Glu Ala Val Arg Leu Ile Met Asp Ser Leu His Met Ala Ala Arg
370 375 380

Glu GIn GIn Val Tyr Cys Glu Glu Met Arg Glu Glu Arg GIn Asp Arg
385 390 395 400

Leu Lys Phe Ile Asp Lys GIn Leu Glu Leu Leu Ala GIn Asp Tyr Lys
405 410 415

Leu Arg Ile Lys GIn Ile Thr Glu Glu Val Glu Arg GIn Val Ser Thr
420 425 430

Ala Met Ala Glu Glu Ile Arg Arg Leu Ser Val Leu Val Asp Asp Tyr
435 440 445

GIn Met Asp Phe His Pro Ser Pro Val Val Leu Lys Val Tyr Lys Asn
450 455 460

Glu Leu His Arg His Ile Glu Glu Gly Leu Gly Arg Asn Met Ser Asp
465 470 475 480

Arg Cys Ser Thr Ala Ile Thr Asn Ser Leu Gln Thr Met GIn GIn Asp
485 490 495

Met Ile Asp Gly Leu Lys Pro Leu Leu Pro Val Ser Val Arg Ser Gln
500 505 510

Ile Asp Met Leu Val Pro Arg Gln Cys Phe Ser Leu Asn Tyr Asp Leu
515 520 525

Asn Cys Asp Lys Leu Cys Ala Asp Phe GIn Glu Asp Ile Glu Phe His
530 535 540

Phe Ser Leu Gly Trp Thr Met Leu Val Asn Arg Phe Leu Gly Pro Lys
545 550 555 560

Asn Ser Arg Arg Ala Leu Met Gly Tyr Asn Asp Gln Val Gln Arg Pro
565 570 575

Ile Pro Leu Thr Pro Ala Asn Pro Ser Met Pro Pro Leu Pro Gln Gly
580 585 590

32
PD1216794/jt
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Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

Leu

610

Trp

Gly

Glu

Gln

Gln

690

Thr

Glu

Ala

Thr GIn Glu Glu Phe Met Val Ser Met Val Thr
595 600 605

Thr Ser Arg Thr Ser Met Gly Ile Leu Val Val
615 620

Lys Ala Val Gly Trp Arg Leu Ile Ala Leu Ser
630 635

Leu Leu Tyr Val Tyr Glu Arg Leu Thr Trp Thr
645 650

Arg Ala Phe Lys Arg GIn Phe Val Glu His Ala
660 665

Leu Val Ile Ser Tyr Thr Gly Ser Asn Cys Ser
675 680 685

Glu Leu Ser Gly Thr Phe Ala His Leu Cys Gln
695 700

Arg Glu Asn Leu Glu GIn Glu Ile Ala Ala Met
710 715

Val Leu Asp Ser Leu Gln Ser Lys Ala Lys Leu
725 730

Gly Trp Leu Asp Ser Glu Leu Asn Met Phe Thr
740 745

Leu GIn Pro Ser Arg

<210>
Q211>
212>
213>

<220>
<223>

<220>
221>

755

20
2274
DNA

AT

rMFn2 AR ARG 51

CDS

33
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FEHESE A0202

Gly

Gly

Phe

Thr

Ser

670

His

Gln

Asn

Leu

His
750

Leu Ala

Gly Val

Gly Leu
640

Lys Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0
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222> (1)..

<400> 20

atg
Met
1

gat
Asp

gtc
Val

tac
Tyr

gaa
Glu
65

tac

Tyr

atg
Met

atc
Ile

acc
Thr

ttc
Phe
145

aac
Asn

age
Ser

gat
Asp

ctg

tcec ctg
Ser Leu

aag cga
Lys Arg

act gecc
Thr Ala
35

atc caa
Ile GIn
50

ctg gac
Leu Asp

ctg tec
Leu Ser

aag gtg
Lys Val

aat gcc
Asn Ala
115

acc aat
Thr Asn
130

ctc cte

Leu Leu

cag cta
Gln Leu

ctg gtg
Leu Val

gac ctc
Asp Leu
195

gac age

(2274)

cte
Leu

cac
His
20

aag
Lys

gag
Glu

cca
Pro

aag
Lys

gect
Ala
100

atg
Met

tgc
Cys

acg
Thr

gce
Ala

agt
Ser
180

gtg
Val

tgg

Leu Asp Ser Trp

PD1216794/jt

110125641

ttt

tct

cga

tgc

aac

Phe Ser Arg Cys Asn

5

atg
Met

aaa
Lys

agt
Ser

gtt
Val

gtc
Val
85

ttt
Phe

ctt
Leu

ttc
Phe

gag
Glu

cat
His
165

gtg
Val

ctg
Leu

att

gect
Ala

aag
Lys

gcce
Ala

act
Thr
70

agg
Arg

ttt
Phe

1gg
Trp

ctg
Leu

gec
Gly
150

gcce
Ala

atg
Met

atg
Met

gat

gag
Glu

atc
Ile

ggc
Gly
55

aca
Thr

gga
Gly

ggc
Gly

gac
Asp

cgg
Arg
135

tca
Ser

cte
Leu

tgg
Trp

gac
Asp

aag

gtg
Val

aat
Asn
40

ttc
Phe

gaa
Glu

atc
Ile

cgg
Arg

aaa
Lys
120

gtt ggg g

Val

gaa
Glu

cat
His

CCC
Pro

age
Ser
200

ttt

Ile Asp Lys Phe

FEHESE A0202

aat
Asn
25

ggc
Gly

ctt
Leu

gag
Glu

age
Ser

acg
Thr
105

gtt
Val

Gly

gag
Glu

cag
Gln

aac
Asn
185

tce
Ser
10

got
Ala

atc
Ile

gaa
Glu

cag
Gln

gag
Glu
90

agce

Ser

ctg
Leu

Gly

aag
Lys

gat
Asp
170

tce
Ser

cct ggg

Pro

tgc
Cys

Gly

ctg
Leu

atc gtc
Ile Val

tce oot
Ser Pro

ttt gag
Phe Glu

gac acc
Asp Thr
60

gtc ctg

acc

gtc

aag aag

Thr Val Lys Lys

cte
Leu

cag
Gln
45

cac

aag
Lys
30

ctg
Leu

ageg

15

cac ttt
His Phe

g£gg gec
Gly Ala

aat aca

His Arg Asn Thr

gat

gtc

Val Leu Asp Val

75

gtg ctg
Val Leu

aat ggg
Asn Gly

cca tot
Pro Ser

acg gat gg

Thr Asp
140

aag agt
Lys Ser
155

gag cag
Glu GIn

aag tgt
Lys Cys

atc gat
Ile Asp

gat gct

gce

ageg

aaa ggg
Lys Gly
80

cgg cac

Ala Arg Arg His

aag
Lys

£eg
Gly
125

c
Gly

gtc
Val

ctg
Leu

cca
Pro

gtc
Val
205

gat

age
Ser
110

att
Ile

cac
His

aag
Lys

cat
His

ctt
Leu
190

ace
Thr

gtg

95

acc gtg
Thr Val

ggc cac
Gly His

gag gcc
Glu Ala

acc gtg
Thr Val
160

gca gge
Ala Gly
175

ctg aag
Leu Lys

acg gag
Thr Glu

ttt gta

Asp Ala Asp Val Phe Val

34

48

96

144

192

240

288

336

384

432

480

528

576

624

672

1103298906-0
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ctg
Leu
225

ttc
Phe

aac
Asn

gtg
Val

cta
Leu

tct
Ser
305

cca

Pro

gag
Glu

gca
Ala

gca
Ala

gag
Glu
385

ctg
Leu

cta
Leu

gce

210

gtg

gcce

aac

tca

Val Ala Asn Ser

cac
His

aac
Asn

cgg
Arg

ggc
Gly
290

gce
Ala

gaa
Glu

ttt
Phe

gta
Val

gag
Glu
370

cag
Gln

aga
Arg

cgg
Arg

atg

aaa

gtg

agt

Lys Val Ser

cgc
Arg

cgg
Arg
275

gtg

tgg
Trp
260

cag
Gln

gtg

245

gat
Asp

cac
His

gat

Val Val Asp

aag
Lys

gga
Gly

cag
Gln

aag
Lys
355

gce
Ala

cgg
Arg

tte
Phe

att
Ile

got

Ala Met Ala

435

gag
Glu

ggt
Gly

aat
Asn
340

acc
Thr

gtc
Val

gtt
Val

att
Ile

aag
Lys
420

gaa
Glu

PD1216794/jt

110125641

gtg
Val

ggc
Gly
325

ttc
Phe

aaa
Lys

cgt
Arg

tat
Tyr

gac
Asp
405

cag
Gln

gag
Glu

gag
Glu
230

gag
Glu

gecg
Ala

atg
Met

cga
Arg

cte
Leu
310

gect
Ala

gag
Glu

ttt
Phe

cte
Leu

tegt
Cys
390

aag
Lys

atg
Met

atc

215

tce
Ser

cgt
Arg

tct
Ser

gaa
Glu

gect
Ala
295

agt
Ser

ctt
Leu

agg
Arg

gag
Glu

atc
Ile
375

ctt
Leu

cag
Gln

aca
Thr

ageg

acg
Thr

cte
Leu

gce
Ala

cge
Arg
280

cag
Gln

gce

ctg
Leu

tce
Ser

tcg
Ser
265

tgc
Cys

gCC g

Ala

ageg

atg
Met

cgg
Arg
250

gag
Glu

ace
Thr

Gly

gte

Ala Arg Val

gca
Ala

cga
Arg

cag
Gln
360

atg
Met

gaa
Glu

ctg
Leu

gag
Glu

cge

gaa
Glu

ttt
Phe
345

cac
His

gat
Asp

atg
Met

gag
Glu

gaa
Glu
425

cte

get
Gly
330

gag
Glu

aca
Thr

tce
Ser

cgg
Arg

cte
Leu
410

gtg
Val

tct

220

cag acg
Gln Thr
235

CCC aac
Pro Asn

cct gag
Pro Glu

agc ttt
Ser Phe

g gac cgg

Asp Arg
300

cag aaa
GIn Lys
315

ttt caa
Phe Gln

gag tgo
Glu Cys

gtc cgg
Val Arg

ctg cac
Leu His
380

gaa gag
Glu Glu
395

ctg got
Leu Ala

gaa agg
Glu Arg

gtg ctg

gag
Glu

atc
Ile

tac
Tyr

ctg
Leu
285

atc

Ile

gce
Ala

gtg
Val

att
Ile

gce
Ala
365

att
Ile

cgg
Arg

caa
Gln

cag
Gln

gtt

aag
Lys

ttc
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

agg
Arg

tce
Ser
350

aag

Lys

geg
Ala

caa
Gln

gac
Asp

gtg
Val
430

gac

Ile Arg Arg Leu Ser Val Leu Val Asp

FEHESE A0202

440

35

445

cag ttc
GIn Phe
240

atc ctg
Ile Leu
255

gag gag
Glu Glu

gat gag
Asp Glu

ttt gtg
Phe Val

gge atg
Gly Met
320

atg ttt
Met Phe
335

cag tct
GIn Ser

cag att
GIn Ile

gct cag
Ala Gln

gac cgg
Asp Arg
400

tat aag
Tyr Lys
415

tcc aca
Ser Thr

gag tac
Glu Tyr

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1103298906-0
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cag
Gln

gaa
Glu
465

cge
Arg

atg
Met

ata
Ile

aac
Asn

ttc
Phe
545

aat

Asn

cte
Leu

tce
Ser

tct
Ser

gtg
Val
625

tat
Tyr

aag

atg
Met
450

ctg
Leu

tgc
Cys

ata
Ile

gac
Asp

tegt
Cys
530

tce

Ser

age
Ser

cct
Pro

cte
Leu

ctg
Leu
610

tgg
Trp

ggc
Gly

gag

gac
Asp

cac
His

tce
Ser

gac
Asp

atg
Met
515

gac
Asp

ctt
Leu

cge

ttt
Phe

cge
Arg

aca
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

gga
Gly

ceg

cac
His

cat
His

gce
Ala
485

ttg
Leu

gtc
Val

ctg
Leu

tgg
Trp

gce

Arg Arg Ala

ctg
Leu

ace
Thr
595

act
Thr

aag
Lys

cte
Leu

ageg

aca
Thr
580

cag
Gln

tce
Ser

gca
Ala

ctg
Leu

gce

Lys Glu Arg Ala

660

PD1216794/jt
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565
cct

Pro

gag
Glu

agg
Arg

gtg
Val

tac
Tyr
645

ttc

cca
Pro

ata
Ile
470

att
Ile

aag
Lys

cct
Pro

tge
Cys

act
Thr
550

ttg
Leu

gcce
Ala

gag
Glu

acc
Thr

gec
Gly
630

gtg
Val

aag

tce
Ser
455

gag
Glu

gce
Ala

CCC
Pro

cga
Arg

gect
Ala
535

atg
Met

ctg gg

Leu

aac
Asn

cte
Leu

tct
Ser
615

tgg

cca
Pro

gaa gg

Glu

agt
Ser

ctt
Leu

cag
Gln
520

gac

Asp

cta
Leu

c
Gly

CCC
Pro

atg
Met
600

atg
Met

aga

gtt
Val

c
Gly

tca
Ser

ctt
Leu
505

tegt
Cys

ttt
Phe

gtg
Val

tac
Tyr

age
Ser
585

gtc
Val

ggc
Gly

cte

Trp Arg Leu

tat
Tyr

cge

gag
Glu

cag

cgg
Arg

ttt g

gte
Val

ctg
Leu

ctg
Leu
490

cct
Pro

ttc
Phe

cag
Gln

aat
Asn

aat
Asn
570

atg
Met

tce
Ser

att
Ile

atc
Ile

ctg
Leu
650

ctc aag
Leu Lys
460

gga cga

gtt
Val

aac

tat
Tyr

atg

aag aat
Lys Asn

tct gac

Gly Arg Asn Met Ser Asp

475

cag act
GIn Thr

gtg tot
Val Ser

tcec cte
Ser Leu

gag gac
Glu Asp
540

agg ttec
Arg Phe
555

gat cag
Asp Gln

cca cce
Pro Pro

atg gtt
Met Val

ctc gtg
Leu Val
620

gcc cte
Ala Leu
635

acc tgg
Thr Trp

g gag tat

atg
Met

gtg

cag
Gln

ceg

480
caa gac
GIn Asp
495

aat cag

Val Arg Asn Gin

age
Ser
525

atc
Ile

ctg
Leu

gtt
Val

ttg
Leu

act gg

Thr
605

gtc gg

Val

tce
Ser

acc
Thr

gce

Phe Lys Arg Gln Phe VaI Glu Tyr Ala

FEHESE A0202

665

36

510

tat
Tyr

gaa
Glu

cag
Gln

cca
Pro
590

Gly

Gly

ttt gga

Phe

acc
Thr

agt
Ser
670

gac ctg
Asp Leu

ttc cat
Phe His

cct aag
Pro Lys
560

cgt oot
Arg Pro
575

cag ggc
Gln Gly

ctg goe
Leu Ala

a gtg
GIy Val

ctg
Gly Leu
640

aga gcc
Arg Ala
655

gag aag
Glu Lys

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

1103298906-0
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att atc
Ile Ile

ctg cag ctc
Leu GIn Leu
675

cag caa
Gln GIn
690

gaa
Glu

ttg tect
Leu Ser

atc
Ile
705

acc
Thr

cgg gat aat
Arg Asp Asn

gtt
Val

ctg gat
Leu Asp
725

gag got
Glu Ala

aaa
Lys

gect
Ala

tgg ttg
Trp Leu
740

ggc
Gly

ctg cag ccc
Leu Gln Pro
755

agc aga
Ser Arg

210> 21
211> 157
<212> PRT

Q213> ANTF5]

<220>
<223>

GRS
<400> 21

Met Ser Leu Leu Phe
1 5

Asp Lys Arg His Met
20

Val Thr Ala Lys Lys
35

Tyr Ile GIn Glu Ser
50

Glu Leu Asp Pro Val
65

Tyr Leu Ser Lys Val
85

PD1216794/jt

agt
Ser

o
o

Gly

ctg
Leu
710

tca
Ser

gac
Asp

tag

Ser

Ala

Lys

Ala

Thr

70

Arg

g aca

tat
Tyr

acc gge
Thr Gly
680

ttt get
Thr Phe Ala

695

gag cag gaa
Glu GIn Glu

ctt
Leu

cag agc
Gln Ser

cte
Leu
745

age
Ser

gaa
Glu

Arg Cys Asn

Asn
25

Glu Val

Ile Asn Gly

40

Gly Phe Leu
55

Thr Glu Glu

Gly Ile Ser

FEHESE A0202

tct aac tge
Ser Asn Cys

cat ctg tgc
His Leu Cys
700

att gct goe

Ile Ala Ala
715

aaa gcc aaa

Lys Ala Lys

730

aac atg ttc
Asn Met Phe

Ser Ile Val
10

Ala Ser Pro

Ile Phe Glu

Glu Asp Thr
60

age
Ser
685

cag
Gln

atg
Met

ttg
Leu

ata
Ile

Thr

Leu

Gln

45

His

caa gtt
Gln Val

cac
His

caa gtt gac
GIn Val Asp

aac
Asn

aag aaa
Lys Lys
720

cte
Leu

agg aat
Arg Asn
735

cag tac
Gln Tyr

cac
His
750

Val Lys Lys

15

Lys His Phe

30

Leu Gly Ala

Arg Asn Thr

Gln Val Leu Asp Val Lys Gly
80

75

Glu Val Leu Ala Arg Arg His

90

37

95

2064

2112

2160

2208

2256

2274

1103298906-0
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Met

Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser
305

Lys Val Ala
100

Asn Ala Met
115

Thr Asn Cys
130

Leu Leu Thr

Gln Leu Ala

Leu Val Ser
180

Asp Leu Val
195

Asp Ser Trp
210

Val Ala Asn

His Lys Val

Asn Arg Trp
260

Arg Arg GIn
275

Gly Val Val
290

Ala Lys Glu

PD1216794/jt
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Phe

Leu

Phe

Glu

His

165

Val

Leu

Ile

Ser

Ser

245

Asp

His

Asp

Val

Phe Gly Arg Thr Ser
105

Trp Asp Lys Val Leu
120

Leu Arg Val Gly Gly
135

Gly Ser Glu Glu Lys
150

Ala Leu His Gln Asp
170

Met Trp Pro Asn Ser
185

Met Asp Ser Pro Gly
200

Asp Lys Phe Cys Leu
215

Glu Ser Thr Leu Met
230

Glu Arg Leu Ser Arg
250

Ala Ser Ala Ser Glu
265

Met Glu Arg Cys Thr
280

Arg Ala GIn Ala Gly
295

Leu Ser Ala Arg Val
310

FEHESE A0202

Asn Gly Lys Ser
110

Pro Ser Gly Ile
125

Thr Asp Gly His
140

Lys Ser Val Lys
155

Glu GIn Leu His

Lys Cys Pro Leu
190

Ile Asp Val Thr
205

Asp Ala Asp Val
220

Gln Thr Glu Lys
235

Pro Asn Ile Phe

Pro Glu Tyr Met
270

Ser Phe Leu Val
285

Asp Arg Ile Phe
300

Gln Lys Ala GIn
315

38

Thr Val

Gly His

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

Gln Phe

240

Ile Leu

255

Glu Glu

Asp Glu

Phe Val

Gly Met
320

1103298906-0
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Pro

Glu

Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu

465

Arg

Met

Ile

Asn

Glu Gly Gly Gly
325

Phe Gln Asn Phe
340

Val Lys Thr Lys
355

Glu Ala Val Arg
370

Gln Arg Val Tyr

Arg Phe Ile Asp
405

Arg lle Lys GIn
420

Met Ala Glu Glu
435

Met Asp Phe His
450

Leu His Arg His

Cys Ser Thr Ala
485

Ile Asp Gly Leu
500

Asp Met Leu Val
515

Cys Asp Lys Leu
530

PD1216794/jt
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Ala

Glu

Phe

Leu

Cys

390

Lys

Met

Ile

Pro

Ile

470

Ile

Lys

Pro

Cys

Leu Ala Glu

Arg Arg Phe
345

Glu GIn His
360

Ile Met Asp
375

Leu Glu Met

Gln Leu Glu

Thr Glu Glu
425

Arg Arg Leu
440

Ser Pro Val
455

Glu Glu Gly

Ala Ser Ser

Pro Leu Leu
505

Arg Gln Cys
520

Ala Asp Phe
535

FEHESE A0202

Gly Phe GIn Val

330

Glu

Thr

Ser

Glu Cys Ile

Val Arg Ala

365

Leu His Ile

380

Arg Glu Glu Arg

Leu

410

Val

Ser

Val

Leu

Leu
490

395

Leu Ala GIn

Glu Arg GIn

Val Leu Val

445

Leu Lys Val

460

Gly Arg Asn

475

Gln Thr Met

Pro Val Ser Val

Phe Ser Leu Ser

Gln

525

Glu Asp lle

39

540

Arg Met Phe
335

Ser Gln Ser
350

Lys GIn Ile

Ala Ala GIn

Gln Asp Arg
400

Asp Tyr Lys
415

Val Ser Thr
430

Asp Glu Tyr

Tyr Lys Asn

Met Ser Asp
480

GIn Gln Asp
495

Arg Asn GIn
510

Tyr Asp Leu

Glu Phe His

1103298906-0
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Phe

545

Asn

Leu

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Ile

705

Val

Lys

Ser

Ser

Pro

Leu

Leu

610

Trp

Gly

Glu

Gln

Gln

690

Thr

Glu

Ala

Leu Gly Trp Thr Met

Arg Arg Ala

Leu

Thr

595

Thr

Lys

Leu

Arg

Leu

675

Glu

Arg

Ala

Gly

Thr

580

Gln

Ser

Ala

Leu

Ala

660

Ile

Leu

Asp

Leu

Trp
740

565

Pro

Glu

Arg

Val

Tyr

645

Phe

Ser

Asn

Asp

125

Leu

Leu GIn Pro Ser Arg

755

210> 22

PD1216794/jt
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550

Leu Leu

Ala Asn

Glu Leu

Thr Ser
615

Gly Trp
630

Val Tyr

Lys Arg

Ser Tyr

Gly Thr

695

Leu Glu
710

Ser Leu

Asp Ser

FEHESE A0202

Leu Val

Gly Tyr

Pro Ser
585

Met Val
600

Asn Arg Phe
555

Asn Asp GIn
570

Met Pro Pro

Ser Met Val

Leu Gly

Val Gln

Leu Pro
590

Thr Gly
605

Met Gly Ile Leu Val Val Gly

Arg Leu

Glu Arg

Gln Phe
665

Thr Gly

680

Phe Ala

Gln Glu

Gln Ser

Glu Leu
745

620

Ile Ala Leu
635

Leu Thr Trp
650

Val Glu Tyr

Ser Asn Cys

His Leu Cys
700

Ile Ala Ala
715

Lys Ala Lys
730

Asn Met Phe

40

Ser Phe

Thr Thr

Ala Ser

670

Ser His

685

Gln GIn

Met Asn

Leu Leu

Ile His
750

Pro Lys
560

Arg Pro
575

Gln Gly

Leu Ala

Gly Val

Gly Leu
640

Arg Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0



202216244

211> 215
<212> DNA

Q213> ANTF5]

<220>
<223> bGH polyA

<400> 22
goccteogactg tgectteotag ttgeccageca totgttgttt geccctecoe cgtgecttee 60

ttgaccctgg aaggtgecac tcccactgtc ctttcctaat aaaatgagga aattgecatceg 120
cattgtctga gtaggtgtca ttctattetg gggeggteggee tggggcagga cagcaaggeg 180

gaggattgegeg aagacaatag caggcatget gggea 215

210> 23
211> 232
<212> DNA

Q213> ANTF5]

<220>
<223> SV40 polyA

<400> 23
cgagcagaca tgataagata cattgatgag tttggacaaa ccacaactag aatgcagtga 60

aaaaaatgcet ttatttgtga aatttgtgat gectattgett tatttgtaac cattataage 120
tgcaataaac aagttaacaa caacaattgc attcatttta tgtttcaggt tcagggggag 180

atgtgggagg ttttttaaag caagtaaaac ctctacaaat gtggtaaaat cg 232

210> 24
211> 2315
<212> DNA

Q213> ANTF5]

<2205
223> hMfn24E TAZ(ERIRXEE 75 IV

<220>
<221> GDS
222> (1)..(2274)
<400> 24
gct age acc ggt gec acc atg age ctg ctg ttc age cgg tge aac age 48
Ala Ser Thr Gly Ala Thr Met Ser Leu Leu Phe Ser Arg Cys Asn Ser
1 5 10 15
atc gtg acc gtg aag aaa aac aag cgg cac atg gcc gaa gtg aac gec 96
Ile Val Thr Val Lys Lys Asn Lys Arg His Met Ala Glu Val Asn Ala

20 25 30

41

PD1216794/jt
110125641 =ERE A0202 1103298906-0



202216244

tct
Ser

ttc
Phe

gat
Asp
65

gtg
Val

gtg
Val

aac
Asn

CCC
Pro

acc
Thr
145

cgg
Arg

aag
Lys

aag
Lys

atc
Ile

gac
Asp
225

cag
Gln

CGC

cca ctg aag cac
Pro Leu Lys His

gag
Glu
50

acc
Thr

ctg

35

cag
Gln

tac

ctg
Leu

aga

ggc
Gly

aac

ttc
Phe

gcce
Ala

geC

Tyr Arg Asn Ala

gat

gtg

Leu Asp Val

ctg

gcce

aga

aag
Lys
85

ceg

Leu Ala Arg Arg

ggc
Gly

tct
Ser
130

gac

Asp

age
Ser

cag
Gln

tgc
Cys

gat
Asp
210

gce
Ala

acc
Thr

aac

aag
Lys
115

gga
Gly
ggc
Gly

gce
Ala

ctg
Leu

cct
Pro
195

gtg
Val

gac
Asp

gag
Glu

aat

100

age
Ser

atc gg

Ile

cac
His

aag
Lys

cat
His
180

ctg
Leu

acc
Thr

gtg
Val

aag
Lys

ttt

PD1216794/jt

110125641

acc
Thr

Gly

gag
Glu

aca
Thr
165

gCC g8

Ala

ctg
Leu

acc
Thr

ttc
Phe

cac
His
245

atc

70

ggc
Gly

cat
His

gtg
Val

cac
His

gca
Ala
150

gtg
Val

Gly

aag
Lys

gaa
Glu

gtg
Val
230

ttt
Phe

ctg

gtg
Val

tac
Tyr
55

gag
Glu

tac
Tyr

atg
Met

atc
Ile

acc
Thr
135

ttt
Phe

aac
Asn

age
Ser

gac
Asp

ctg
Leu
215

ctg
Leu

ttc
Phe

aac

FEHESE A0202

acc gee
Thr Ala
40

atc caa
Ile GIn

ctg gac
Leu Asp

ctg age
Leu Ser

aag gtg
Lys Val
105

aat gcc
Asn Ala
120

acc aac
Thr Asn

ctg ctg
Leu Leu

cag ctg
GIn Leu

ctg gtg
Leu Val
185

gac ctg
Asp Leu
200

gac agc
Asp Ser

gtg gec
Val Ala

cac aag
His Lys

aac aga

aag aag aag
Lys Lys Lys

gag
Glu

CCC
Pro

aaa
Lys
90

gce
Ala

atg
Met

tge
Cys

aca
Thr

gce
Ala
170

tce

Ser

gtg
Val

tgg
Trp

aat
Asn

gtg
Val
250

tgg

age
Ser

gtg
Val
75

gtg
Val

ttt
Phe

ctg
Leu

ttt
Phe

gag
Glu
155

cat
His

gtg
Val

ctg
Leu

atc
Ile

age
Ser
235

tce
Ser

gac

42

gce
Ala
60

acc
Thr

Ggg g8

Arg

ttc gg

Phe

tgg
Trp

ctg

atc
Ile
45

acc
Thr

aca
Thr

c
Gly

c
Gly

gac
Asp
125

aga

aac gg

Asn

ttc
Phe

gag
Glu

atc
Ile

cgg
Arg
110

aaa
Lys

gtg

Leu Arg Val

140

ggc
Gly

gect
Ala

atg
Met

atg
Met

gac
Asp
220

gag
Glu

gag
Glu

gce

tce
Ser

ctg
Leu

tgg
Trp

gat
Asp
205

aag
Lys

age
Ser

cgg
Arg

age

gag
Glu

cac
His

CCC
Pro
190

age
Ser

ttc
Phe

acc

Gly

ctg
Leu

gaa
Glu

tct
Ser
95

acc
Thr

gtg
Val

gaa
Glu

gaa
Glu

cag
Gln
175

aat
Asn

CCC
Pro

tgc
Cys

ctg

atc
Ile

gaa
Glu

cag
Gln
80

gaa
Glu

age
Ser

ctg
Leu

ggc
Gly

aag
Lys
160

gat
Asp

age
Ser

geg
Gly

ctg
Leu

atg

Thr Leu Met

240

ctg agc aga
Leu Ser Arg

255

gGC agc gag

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

1103298906-0



202216244

Pro Asn Asn

CCC
Pro

tce
Ser

gac
Asp
305

cag
Gln

ttt
Phe

gaa
Glu

gtg

gag
Glu

ttt
Phe
290

aga
Arg

aaa
Lys

caa
Gln

tgc
Cys

ceg

tat
Tyr
275

ctg
Leu

atc
Ile

gce
Ala

gtg
Val

atc
Ile
355

gcce

Val Arg Ala

ctg
Leu
385

gaa
Glu

ctg
Leu

gaa
Glu

gtg
Val

ctg
Leu
465

£e6

370
cat
His

gag
Glu

gce
Ala

aga
Arg

ctg
Leu
450

aag
Lys

aga

atg
Met

aga
Arg

cag
Gln

cag
Gln
435

gte
Val

gte
Val

aac

Phe
260

atg
Met

gtg
Val

ttc
Phe

cag
Gln

cgg
Arg
340

age

Ser

aag
Lys

gce
Ala

cag
Gln

gac
Asp
420

gtg
Val

gac
Asp

tac

Ile Leu Asn Asn Arg Trp Asp Ala Ser

gaa
Glu

gac
Asp

ttt
Phe

gga
Gly
325

atg
Met

cag
Gln

cag
Gln

gce
Ala

gac
Asp
405

tac
Tyr

tce
Ser

gac
Asp

aag

gaa

gag
Glu

gtg
Val
310

atg
Met

ttc
Phe

age
Ser

att
Ile

aga
Arg
390

cgg
Arg

aag
Lys

acc
Thr

tac
Tyr

aac

Tyr Lys Asn

470

atg agc gac
Gly Arg Asn Met Ser Asp Arg Cys Ser Thr Ala

PD1216794/jt

110125641

265

gte cgg cgg
Glu Val Arg Arg

ctg
Leu
295

tce
Ser

cct
Pro

gag
Glu

gce
Ala

gce
Ala
375

gag
Glu

ctg
Leu

ctg
Leu

gect
Ala

cag
Gln
455

gag
Glu

aga

FEHESE A0202

280
ggc
Gly

gce
Ala

gaa
Glu

ttc
Phe

gtc
Val
360

gaa
Glu

cag
Gln

aag
Lys

cgg
Arg

atg
Met
440

atg
Met

ctg
Leu

tgc

gtc

cag
Gln

gtg

cat

atg

gaa

His Met Glu

gat

aga

285

tct

Val Val Asp Arg Ser

aaa
Lys

ggc
Gly

cag
Gln
345

aag

Lys

gce
Ala

cag
Gln

ttc
Phe

atc
Ile
425

gce
Ala

gac
Asp

cac
His

age

gag
Glu

gga
Gly
330

aac

Asn

ace
Thr

gte
Val

gte
Val

atc
Ile
410

aag
Lys

gag
Glu

ttt
Phe

cgg
Arg

ace

gtg
Val
315

ggt
Gly

ttc
Phe

aag
Lys

aga
Arg

tac
Tyr
395

gac
Asp

cag
Gln

gaa
Glu

cac
His

cac

His
475

gce

43

300

ctg
Leu

gca
Ala

gag
Glu

ttt
Phe

ctg
Leu
380

tgc
Cys

aag
Lys

atc
Ile

atc
Ile

CCC
Pro
460

atc
Ile

atc

aac
Asn

ctg
Leu

cgg
Arg

gag
Glu
365

atc

Ile

gag
Glu

cag
Gln

acc
Thr

aga
Arg
445

tct
Ser

gag
Glu

acc

Ala
270

cgg
Arg

cag
Gln

gce
Ala

gce
Ala

aga
Arg
350

cag
Gln

atg
Met

gaa
Glu

ctg
Leu

gaa
Glu
430

cgg
Arg

cca
Pro

gaa gg

Glu

aat

Ile Thr Asn

Ser Glu

tgc aca
Cys Thr

g6C gge
Ala Gly

cgg att
Arg lle
320

gag gga
Glu Gly
335

ttc gag
Phe Glu

cat acc
His Thr

gac age
Asp Ser

atg cgg
Met Arg
400

gaa ctg
Glu Leu
415

gag gtg
Glu Val

ctg age
Leu Ser

gte gtg
Val Val

Gly Leu
480

agc ctg
Ser Leu

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1103298906-0



202216244

cag
Gln

gtg
Val

age
Ser

gag
Glu
545

aga
Arg

gat
Asp

cct
Pro

atg
Met

ctg
Leu
625

gce
Ala

acc
Thr

gaa
Glu

aat
Asn

ctg
Leu
705

acc
Thr

tce
Ser

ctg
Leu
530

gac
Asp

ttt
Phe

cag
Gln

cca
Pro

gtc
Val
610

gtc
Val

ctg
Leu

tgg
Trp

cac
His

tgc
Cys
690

tegt
Cys

atg
Met

gte
Val
515

aac
Asn

atc
Ile

ctg gg

Leu

gtg
Val

ctg
Leu
595

acc gg

Thr

gtc gg

Val

age
Ser

ace
Thr

gce
Ala
675

age
Ser

cag

cag
Gln
500

aga

Arg

tac
Tyr

gag
Glu

Gly

cag
Gln
580

cct

Pro

c
Gly

c
Gly

ttt
Phe

acc
Thr
660

tce
Ser

cac
His

cag

485
cag
Gln

tce
Ser

gac
Asp

ttt
Phe

CCC
Pro
565

agg
Arg

cag
Gln

ctg
Leu

ggc
Gly

ggc
Gly
645

aag
Lys

gag
Glu

cag
Gln

gtc

Gln GIn Val

PD1216794/jt

110125641

gac
Asp

cag
GIn

ctg
Leu

cac
His
550

aag

Lys

CGC
Pro

gec
Gly

gcce
Ala

gtt
Val
630

ctg
Leu

gce
Ala

aaa
Lys

gtg
Val

gac

710

atg
Met

atc
Ile

aac
Asn
535

ttc
Phe

aac
Asn

att
Ile

age
Ser

age
Ser
615

gtg
Val

tat
Tyr

aaa
Lys

ctg

atc
Ile

gat
Asp
520

tgc
Cys

age
Ser

age
Ser

cct
Pro

ctg
Leu
600

ctg
Leu

tgg
Trp

ggc
Gly

gag
Glu

cag

gac gg

Asp
505

atg
Met

gac
Asp

ctc gg

Leu

aga
Arg

ctg
Leu
585

aca
Thr

acc
Thr

aaa
Lys

ctg
Leu

cgg
Arg
665

ctg

Leu GIn Leu

680

cag caa gag
Gln GIn Glu

695

gtg acc aga
Asp Val Thr Arg Glu Asn Leu Glu

FEHESE A0202

490

Gly

ctg
Leu

aag
Lys

c
Gly

cgg
Arg
570

aca
Thr

caa
Gln

age
Ser

got
Ala

ctg
Leu
650

gce
Ala

gtg
Val

ctg
Leu

gag

ctg
Leu

gtg
Val

ctg
Leu

tgg
Trp
555

gce
Ala

CCC
Pro

gag
Glu

aga
Arg

gtt
Val
635
tac
Tyr

ttc
Phe

atc
Ile

tce
Ser

aac

715

44

aaa
Lys

CCC
Pro

tgc

cct
Pro

cgg
Arg
525

gce

ctg
Leu
510

cag
Gln

gat

Cys Ala Asp

540

aca
Thr

ctg
Leu

gce
Ala

gaa
Glu

aca
Thr
620

ggc
Gly

gtg
Val

aag
Lys

age
Ser

gga
Gly
700

ctg

atg
Met

atg
Met

aat
Asn

ttc
Phe
605

tct
Ser

tgg
Trp

tac
Tyr

cgg
Arg

tac
Tyr
685

aca
Thr

gaa

ctg

495

ctg
Leu

tgc
Cys

ttc
Phe

gtc

cct
Pro

ttt
Phe

caa
Gln

aac

Leu Val Asn

cct
Pro
590

atg
Met

atg
Met

cgg
Arg

gag
Glu

cag
Gln
670

acc
Thr

ttc
Phe

caa
Gln

tac
Tyr
575

age
Ser

gtg
Val

ggc
Gly

ctg
Leu

aga
Arg
655

ttt
Phe

ggc
Gly

gce
Ala

gag
Glu

560

aac
Asn

atg
Met

tct
Ser

atc
Ile

atc
Ile
640

ctg
Leu

gtg
Val

age
Ser

cac
His

atc
Ile
720

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

1103298906-0



202216244

gcc goc atg aac aag aaa atc gag gtg ctc gac tcc ctg cag age aag 2208
Ala Ala Met Asn Lys Lys Ile Glu Val Leu Asp Ser Leu GIn Ser Lys
725 730 735

gcc aag ctg ctg aga aac aag gecc gge tgg ctg gac age gag ctg aat 2256
Ala Lys Leu Leu Arg Asn Lys Ala Gly Trp Leu Asp Ser Glu Leu Asn
740 745 750

atg ttc acc cac cag tac ctgcageccta geccgctaata atgtacageg 2304
Met Phe Thr His Gln Tyr
755

gecgcaaget t 2315

210> 25
211> 758
<212> PRT

Q213> ANTF5]

<220>
223> GRIEERES

<400> 25
Ala Ser Thr Gly Ala Thr Met Ser Leu Leu Phe Ser Arg Cys Asn Ser
1 5 10 15

Ile Val Thr Val Lys Lys Asn Lys Arg His Met Ala Glu Val Asn Ala
20 25 30

Ser Pro Leu Lys His Phe Val Thr Ala Lys Lys Lys Ile Asn Gly Ile
35 40 45

Phe Glu GIn Leu Gly Ala Tyr Ile Gln Glu Ser Ala Thr Phe Leu Glu
50 55 60

Asp Thr Tyr Arg Asn Ala Glu Leu Asp Pro Val Thr Thr Glu Glu GIn
65 70 75 80

Val Leu Asp Val Lys Gly Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu
85 90 95

Val Leu Ala Arg Arg His Met Lys Val Ala Phe Phe Gly Arg Thr Ser
100 105 110

Asn Gly Lys Ser Thr Val Ile Asn Ala Met Leu Trp Asp Lys Val Leu
115 120 125

45
PD1216794/jt

110125641 FEHESE A0202 1103298906-0



202216244

Pro Ser Gly Ile Gly His Thr Thr Asn Cys Phe Leu Arg Val Glu Gly
130 135 140

Thr Asp Gly His Glu Ala Phe Leu Leu Thr Glu Gly Ser Glu Glu Lys
145 150 155 160

Arg Ser Ala Lys Thr Val Asn GIn Leu Ala His Ala Leu His GIn Asp
165 170 175

Lys Gln Leu His Ala Gly Ser Leu Val Ser Val Met Trp Pro Asn Ser
180 185 190

Lys Cys Pro Leu Leu Lys Asp Asp Leu Val Leu Met Asp Ser Pro Gly
195 200 205

Ile Asp Val Thr Thr Glu Leu Asp Ser Trp Ile Asp Lys Phe Cys Leu
210 215 220

Asp Ala Asp Val Phe Val Leu Val Ala Asn Ser Glu Ser Thr Leu Met
225 230 235 240

Gln Thr Glu Lys His Phe Phe His Lys Val Ser Glu Arg Leu Ser Arg
245 250 255

Pro Asn Asn Phe Ile Leu Asn Asn Arg Trp Asp Ala Ser Ala Ser Glu
260 265 270

Pro Glu Tyr Met Glu Glu Val Arg Arg Gln His Met Glu Arg Cys Thr
275 280 285

Ser Phe Leu Val Asp Glu Leu Gly Val Val Asp Arg Ser GIn Ala Gly
290 295 300

Asp Arg lle Phe Phe Val Ser Ala Lys Glu Val Leu Asn Ala Arg Ile
305 310 315 320

Gln Lys Ala GIn Gly Met Pro Glu Gly Gly Gly Ala Leu Ala Glu Gly
325 330 335

Phe GIn Val Arg Met Phe Glu Phe GIn Asn Phe Glu Arg Arg Phe Glu
340 345 350

46
PD1216794/jt
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Glu Cys Ile Ser GIn Ser Ala Val Lys Thr Lys Phe Glu GIn His Thr
355 360 365

Val Arg Ala Lys GIn Ile Ala Glu Ala Val Arg Leu Ile Met Asp Ser
370 375 380

Leu His Met Ala Ala Arg Glu GIn GIn Val Tyr Cys Glu Glu Met Arg
385 390 395 400

Glu Glu Arg Gln Asp Arg Leu Lys Phe Ile Asp Lys Gln Leu Glu Leu
405 410 415

Leu Ala GIn Asp Tyr Lys Leu Arg Ile Lys GIn Ile Thr Glu Glu Val
420 425 430

Glu Arg GIn Val Ser Thr Ala Met Ala Glu Glu Ile Arg Arg Leu Ser
435 440 445

Val Leu Val Asp Asp Tyr GIn Met Asp Phe His Pro Ser Pro Val Val
450 455 460

Leu Lys Val Tyr Lys Asn Glu Leu His Arg His Ile Glu Glu Gly Leu
465 470 475 480

Gly Arg Asn Met Ser Asp Arg Cys Ser Thr Ala Ile Thr Asn Ser Leu
485 490 495

GIn Thr Met GIn GIn Asp Met Ile Asp Gly Leu Lys Pro Leu Leu Pro
500 505 510

Val Ser Val Arg Ser GIn Ile Asp Met Leu Val Pro Arg GlIn Cys Phe
515 520 525

Ser Leu Asn Tyr Asp Leu Asn Cys Asp Lys Leu Cys Ala Asp Phe GIn
530 535 540

Glu Asp Ile Glu Phe His Phe Ser Leu Gly Trp Thr Met Leu Val Asn
545 550 555 560

Arg Phe Leu Gly Pro Lys Asn Ser Arg Arg Ala Leu Met Gly Tyr Asn
565 570 575

Asp GIn Val GIn Arg Pro Ile Pro Leu Thr Pro Ala Asn Pro Ser Met

47
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580

Pro Pro Leu Pro GIn Gly Ser
595

Met Val Thr Gly Leu Ala Ser
610 615

Leu Val Val Gly Gly Val Val
625 630

Ala Leu Ser Phe Gly Leu Tyr
645

Thr Trp Thr Thr Lys Ala Lys
660

Glu His Ala Ser Glu Lys Leu
675

Asn Cys Ser His Gln Val GIn
690 695

Leu Cys GIn Gln Val Asp Val
705 710

Ala Ala Met Asn Lys Lys lle
725

Ala Lys Leu Leu Arg Asn Lys
740

Met Phe Thr His Gln Tyr
755

210> 26
21> 21
<212> DNA

Q213> ANTF5]

<220>
223> [FFHI

<400> 26
aaaccttgag gactactgga g

PD1216794/jt
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Leu

600

Leu

Trp

Gly

Glu

Gln

680

Gln

Thr

Glu

Ala

585

Thr

Thr

Lys

Leu

590

Gln Glu Glu Phe Met Val Ser

605

Ser Arg Thr Ser Met Gly Ile

620

Ala Val Gly Trp Arg Leu lle

635

Leu Tyr Val Tyr

650

640

Glu Arg Leu
655

Arg Ala Phe Lys Arg GIn Phe Val

665

Leu

Glu

Val Ile Ser Tyr

685

Leu Ser Gly Thr

700

670

Thr Gly Ser

Phe Ala His

Arg Glu Asn Leu Glu Gln Glu Ile

Val

715

Leu Asp Ser Leu

730

Gly Trp Leu Asp Ser

745

48

720

Gln Ser Lys
735

Glu Leu Asn
750

21

1103298906-0



202216244

<210>
Q211>
212>
213>

<220>
<223>

<400>

27
21
DNA

AT

&Sl
27

ttgacgtcca gaacctgttec t

<210>
Q211>
212>
213>

<220>
<223>

<400>

28
21
DNA

AT

&Sl
28

agaagtgggc acttagagtt g

<210>
Q211>
212>
213>

<220>
<223>

<400>

29
21
DNA

AT

&Sl
29

ttcagaagtg ggcacttaga g

<210>
Q211>
212>
213>

<220>
<223>

<400>

30
21
DNA

AT

&Sl
30

ttgtcaatcc agetgtccag ¢

<210>
Q211>
212>
213>

<220>
<223>

31
21
DNA

AT

&Sl

PD1216794/jt
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21

21

21

21

49
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202216244

<400>

31

caaacttggt cttcactgea g

<210>
Q211>
212>
213>

<220>
<223>

<400>

32
21
DNA

AT

&Sl
32

aaaccttgag gactactgga g

<210>
Q211>
212>
213>

<220>
<223>

<400>

33
21
DNA

AT

&Sl
33

taaccatgga aaccatgaac t

<210>
Q211>
212>
213>

<220>
<223>

<400>

34
21
DNA

AT

&Sl
34

acaacaagaa tgcccatgga g

<210>
Q211>
212>
213>

<220>
<223>

<400>

35
21
DNA

AT

&Sl
35

aaaggtccca gacagttect g

<210>
Q211>
212>
213>

36
21
DNA

AT

PD1216794/jt

110125641
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50

21

21

21

21

21

1103298906-0



202216244

<220>
<223>

<400>

&Sl
36

tgttcatgge ggcaatttce t

<210>
Q211>
212>
213>

<220>
<223>

<400>

37
21
DNA

AT

&Sl
37

tgaggttgge tattgattga ¢

<210>
Q211>
212>
213>

<220>
<223>

<400>

38
21
DNA

AT

&Sl
38

ttctcacaca gtcaacacct t

<210>
Q211>
212>
213>

<220>
<223>

<400>

39
21
DNA

AT

&Sl
39

tttcctcogeca gtaaacctge t

<210>
Q211>
212>
213>

<220>
<223>

<400>

40
21
DNA

AT

&Sl
40

agaaatggaa ctcaatgtet t

<210>

41
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202216244

Q211>
212>
213>

<220>
<223>

<400>

21
DNA

AT

&Sl
41

tgaacaggac atcacctgtg a

<210>
Q211>
212>
213>

<220>
<223>

<400>

42
21
DNA

AT

&Sl
42

aatacaagca ggtatgtgaa ¢

<210>
Q211>
212>
213>

<220>
<223>

<400>

43
21
DNA

AT

&Sl
43

taaacctget gotcccgage ¢

<210>
Q211>
212>
213>

<220>
<223>

<400>

44
21
DNA

AT

&Sl
44

tagaggaggc catagagecc a

<210>
Q211>
212>
213>

<220>
<223>

<400>

45
21
DNA

AT

&Sl
45

tctacccgca ggaagcaatt g
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202216244

<210> 46
21> 21
<212> DNA

Q213> ANTF5]

<220>
223> [FFHI

<400> 46
ctccttageca gacacaaaga a 21

<210> 47
21> 21
<212> DNA

Q213> ANTF5]

<220>
223>  fesmhMfn251

<400> 47
agaacaggtt ctggacgtca a 21

<210> 48
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 48
caactctaag tgcccacttc t 21

<210> 49
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 49
ctctaagtge ccacttctga a 21

<210> 50
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

53
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202216244

<400> 50
gctggacage tggattgaca a

<210> 51
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 51
ctgcagtgaa gaccaagttt g

<210> 52
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 52
ctccagtagt cctcaaggtt t

<210> 53
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 53
agttcatggt ttccatggtt a

<210> 54
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 54
ctccatggge attecttgttg t

<210> 55
21> 21
<212> DNA

Q213> ANTF5]
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202216244

<220>
<223> f1Z#EhMTn2F7%1]

<400> 55
caggaactgt ctgggacctt t

<210> 56
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 56
aggaaattge cgccatgaac a

<210> 57
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 57
agtcctcaag gtttataaga a

<210> 58
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 58
gtcaatcaat agccaacctc a

<210> 59
21> 21
<212> DNA

Q213> ANTF5]

<220>
223>  fesmhMfn251

<400> 59
aaggtgttga ctgtgtgaga a

<210> 60
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202216244

21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 60
agcaggttta ctgcgaggaa a 21

<210> 61
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 61
aagacattga gttccatttc t 21

<210> 62
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 62
tcacaggtga tgtcetgttc a 21

<210> 63
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 63
gttcacatac ctgcttgtat t 21

<210> 64
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 64
ggctcgggag cagcaggttt a 21

56
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202216244

<210> 65
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 65
tgggctctat ggectectet a 21

<210> 66
21> 21
<212> DNA

Q213> ANTF5]

<220>
223>  fesmhMfn251

<400> 66
caattgcttc ctgegggtag a 21

<210> 67
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> f1Z#EhMTn2F7%1]

<400> 67
ttotttgtegt ctgctaagga g 21

<210> 68
21> 21
<212> DNA

Q213> ANTF5]

<220>
<223> miR1693 (21-mer)

<400> 68
ttcttataaa ccttgaggac t 21

<210> 69
211> 47N
<212> DNA

Q213> ANTF5]

<220>
223> HiAEALARECAG. CI. hMfn2. GA. | ink. miR538. WPRE. SV40

57
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<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

EHE I
(1)..(188)
5 ITR

misc_feature
(192).. (1032)
CAG (CBA)

st
(194) . . (436)

OMV3e (b

BEh £
(439) . . (720)

CBRSE +

A

(730). . (1127)
CAGER I 2 Py -

2ERE
(720) . . (950)
b-AlEEHNET

misc_feature
(1158) .. (1163)

FHLe

CDS
(1164) .. (3437)
L TARAEHY A SEMFn2

misc_feature
(1379) .. (1399)
miR538 mut

misc_feature
(2534) . . (2554)
ZE88 i miR1518

misc_feature
(3438) .. (3519)

HPEFp4271
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202216244

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<400>

misc_feature
(3520) .. (3547)
miR538 AS

misc_feature
(3569) .. (3587)
HRE

misc_feature
(3588) .. (3606)
miR5385 %

misc_feature
(3607) .. (3651)

3

misc_feature
(3678) .. (4266)
WRPE

misc_feature
(4355) .. (4474)
SV40 PAZZ -+

E G5
(4584) . . (4771)
3" ITR

69

gctgegeget cgetegetea

tggtegeccg
taggggttce
taggaagagt
ctttccattg
aagtgtatca
ggcattatgce
tagtcatcge
ccceccccte
tgggggceeg

goegegeceag

gcctcagtga
ttgtagttaa
accattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
cccaccecea
£8L8LEL8LLES

geggagaggt

PD1216794/jt

110125641

ctgaggecge
gogagegage
tgattaacce
tcaataatga
gtggagtatt
acgecccoccta
accttatggg
gtogaggtea
attttgtatt
g8E8CECECEC

gegeeogegeag

FEHESE A0202

ccgggcaaag
gogoagagag
gccatgctac
cgtatgttce
tacggtaaac
ttgacgtcaa
actttcctac
gccccacgtt
tatttatttt

Caggceeeec

ccaatcagag

59

ccecgggegte
ggagtggcca
ttatctacgt
catagtaacg
tgcccacttg
tgacggtaaa
ttggecagtac
ctgecttecact
ttaattattt

£E8LCLELEC

cggegegete

gggcgacctt
actccatcac
agccatgctc
ccaataggga
gcagtacatc
tggccocgect
atctacgtat
cteccccatcet
tgtgcagega
gagegecess

cgaaagtttc

60
120
180
240
300
360
420
480
540
600
660

1103298906-0
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cttttatgge gaggeggegg cggeggegege cctataaaaa gocgaagegeg cggegeggegg 720
gagtcgetge gogeotgeoott cgeccocegtge coccgotocge cgecgecteog cgeocgecocge 780
cccggetetg actgaccgeg ttactcccac aggtgagegeg gegggacgge cettetecte 840
cgggotgtaa ttagegettg gtttaatgac ggettgtttc ttttetgtgg ctgegtgaaa 900
goecttgageg gotccgggag ggecoctttgt goggggegag cggeteoggege ctgtocgegg 960

ggggacgget gecttegegge gggacgggge agggoggggt toggottotg gegtgtgace 1020
ggcggotecta gagecteotge taaccatgtt catgecttet totttttect acagctectg 1080
ggcaacgtge tggttattgt geotgtctcat cattttggca aagaattgga tcccgtacga 1140

cgegtgotag caccggtgec acc atg age ctg ctg ttc age cgg tge aac age 1193
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser

1 5 10
atc gtg acc gtg aag aaa aac aag cgg cac atg gcc gaa gtg aac gec 1241
Ile Val Thr Val Lys Lys Asn Lys Arg His Met Ala Glu Val Asn Ala
15 20 25
tct cca ctg aag cac ttc gtg acc gcc aag aag aag atc aac gge atc 1289
Ser Pro Leu Lys His Phe Val Thr Ala Lys Lys Lys Ile Asn Gly Ile
30 35 40
ttc gag cag ctg gge gocc tac atc caa gag age gec acc ttc ctg gaa 1337
Phe Glu GIn Leu Gly Ala Tyr Ile Gln Glu Ser Ala Thr Phe Leu Glu
45 50 55
gat acc tac aga aac gcc gag ctg gac ccc gtg acc aca gag gaa cag 1385
Asp Thr Tyr Arg Asn Ala Glu Leu Asp Pro Val Thr Thr Glu Glu Gln
60 65 70

gtg ctg gat gtg aag ggc tac ctg agc aaa gtg cgg gge atc tet gaa 1433
Val Leu Asp Val Lys Gly Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu

75 80 85 90

gtg ctg gocc aga cgg cat atg aag gtg goc ttt ttc gge cgg acc age 1481
Val Leu Ala Arg Arg His Met Lys Val Ala Phe Phe Gly Arg Thr Ser

95 100 105
aac ggc aag agc acc gtg atc aat gcc atg ctg tgg gac aaa gtg ctg 1529
Asn Gly Lys Ser Thr Val Ile Asn Ala Met Leu Trp Asp Lys Val Leu
110 115 120
ccc tot gga atc gge cac acc acc aac tge ttt ctg aga gtg gaa ggc 1577
Pro Ser Gly Ile Gly His Thr Thr Asn Cys Phe Leu Arg Val Glu Gly
125 130 135
acc gac ggec cac gag gea ttt ctg ctg aca gag ggc tcc gag gaa aag 1625
Thr Asp Gly His Glu Ala Phe Leu Leu Thr Glu Gly Ser Glu Glu Lys
140 145 150
60

PD1216794/jt
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202216244

cgg
Arg
155

aag
Lys

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag
Gln
315

ttt
Phe

gag
Glu

agc gcc aag
Ser Ala Lys

cag
Gln

tgc
Cys

gat
Asp

gce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

Lys

caa
Gln

tgc
Cys

ctg
Leu

cct
Pro

gtg
Val
205

gac
Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

gce
Ala

gtg
Val

atc
Ile

gtg cgg gee
Val Arg Ala

ctg

cat

365

atg

cat
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

cgg
Arg

age
Ser
350

aca
Thr

gce
Ala
175

ctg
Leu

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gga
Gly

atg
Met
335

cag
Gln

gtg
Val
160

gga

aag
Lys

gaa
Glu

gtg
Val

ttt
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg
Val

atg
Met
320

ttc
Phe

age
Ser

aag cag att

Lys

gce

PD1216794/jt

110125641

Gln

gce

Ile

aga

aac
Asn

age
Ser

gac
Asp

ctg
Leu

ctg
Leu
225

ttc
Phe

aac
Asn

gtg
Val

ctg
Leu

tce
Ser
305

cct
Pro

gag
Glu

gce
Ala

gce
Ala

gag

FEHESE A0202

cag
Gln

ctg
Leu

gac
Asp

gac
Asp
210

gtg
Val

cac
His

aac
Asn

cgg
Arg

ggc
Gly
290

gce
Ala

gaa gg

Glu

ttc
Phe

gtc
Val

gaa
Glu
370

cag

ctg
Leu

gtg
Val

ctg
Leu
195

age

Ser

gce
Ala

aag
Lys

aga
Arg

cgg
Arg
275

gtc
Val

aaa
Lys

Gly

cag
Gln

aag
Lys
355

gce
Ala

cag

gce
Ala

tce
Ser
180

gtg
Val

tgg
Trp

aat
Asn

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

gga
Gly

aac
Asn
340

ace
Thr

gte
Val

gte

cat
His
165
gtg
Val

ctg
Leu

atc
Ile

age
Ser

tce
Ser
245

gac

Asp

cat
His

gat
Asp

gtg
Val

ggt
Gly
325

ttc
Phe

aag
Lys

aga
Arg

tac

61

gect
Ala

atg
Met

atg
Met

gac
Asp

gag
Glu
230

gag
Glu

gce
Ala

atg
Met

aga
Arg

ctg
Leu
310

gca
Ala

gag
Glu

ttc
Phe

ctg
Leu

tgc

ctg
Leu

tgg
Trp

gat
Asp

aag
Lys
215

age
Ser

cgg
Arg

age
Ser

gaa
Glu

tct
Ser
295

aac

Asn

ctg
Leu

cgg
Arg

gag
Glu

atc
Ile
375

gag

cac
His

CCC
Pro

age
Ser
200

tte
Phe

acc
Thr

ctg
Leu

gce
Ala

cgg
Arg
280

cag
Gln

gce
Ala

gce
Ala

aga
Arg

cag
Gln
360

atg

cag
Gln

aat
Asn
185

CCC
Pro

tgc
Cys

ctg
Leu

age
Ser

age
Ser
265

tgc
Cys

gce
Ala

cgg
Arg

gag
Glu

ttc
Phe
345

cat
His

gac

gat
Asp
170

age
Ser

g
Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

ggc
Gly

att
Ile

gga
Gly
330

gag
Glu

acc
Thr

age

Met Asp Ser

gaa atg cgg

1673

1721

1769

1817

1865

1913

1961

2009

2057

2105

2153

2201

2249

2297

2345

1103298906-0
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Leu

gaa
Glu
395

ctg
Leu

gaa
Glu

gtg
Val

ctg
Leu

ggc
Gly
475

cag
Gln

gtg
Val

age
Ser

gag
Glu

aga
Arg
555

gat
Asp

cct
Pro

atg

His Met Ala Ala Arg Glu GIn GIn Val Tyr

380

gag

gce
Ala

aga
Arg

ctg
Leu

aaa
Lys
460

aga

Arg

acc
Thr

tce
Ser

ctg
Leu

gac
Asp
540

ttt
Phe

cag
Gln

cca
Pro

gtc

aga cag gac ocgg
Glu Arg GIn Asp Arg

cag gac tac
Gln Asp Tyr

cag
Gln

gte
Val
445

gte
Val

aac
Asn

atg
Met

gte
Val

aac
Asn
525

atc
Ile

ctg
Leu

gtg
Val

ctg
Leu

ace

Met Val Thr

gtg
Val
430

gac

Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag
Glu

ggc
Gly

cag
Gln

cct
Pro
590

£e6

415

tce
Ser

gac
Asp

aaa
Lys

age

400

aag
Lys

acc
Thr

tac
Tyr

aac
Asn

gac

385

ctg aag ttc

Leu

ctg
Leu

gect
Ala

cag
Gln

gag
Glu
465

aga

Ser Asp Arg

cag
Gln
495

tce

Ser

gac
Asp

ttt
Phe

CCC
Pro

agg
Arg
575

cag
Gln

ctg

480
gac

Asp

cag
GIn

ctg
Leu

cac
His

aag
Lys
560

CGC
Pro

gec
Gly

geC

atg
Met

atc
Ile

aac
Asn

ttc
Phe
545

aac
Asn

att
Ile

age
Ser

age

Lys

cgg
Arg

atg
Met

atg
Met
450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc
Cys
530

age
Ser

age
Ser

cct
Pro

ctg
Leu

ctg

Phe

atc
Ile

gce
Ala
435

gac
Asp

cac
His

age
Ser

gac
Asp

atg
Met
515

gac

Asp

cte
Leu

aga
Arg

ctg
Leu

aca
Thr
595

acc

atc
Ile

aag
Lys
420

gag
Glu

ttt
Phe

cgg
Arg

ace
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

ggc
Gly

cgg
Arg

aca
Thr
580

caa
Gln

agce

Gly Leu Ala Ser Leu Thr Ser
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gac
Asp
405

cag
Gln

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gtg
Val

ctg
Leu

tgg
Trp

gce
Ala
565

CCC
Pro

gag
Glu

aga
Arg

62

Cys Glu Glu Met Arg

390
aag

Lys

atc
Ile

atc
Ile

CCC
Pro

atc
470
atc

Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca
Thr
550

ctg
Leu

g6C
Ala

gaa
Glu

aca
Thr

cag
Gln

acc
Thr

aga
Arg

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

atg
Met

atg
Met

aat
Asn

ttc
Phe

tct

ctg
Leu

gaa
Glu

cgg
Arg
440

cca
Pro

gaa
Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat
Asp

ctg
Leu

ggc
Gly

cct
Pro

atg
Met
600

atg

gaa ctg
Glu Leu
410

gag gtg
Glu Val
425

ctg age
Leu Ser

gte gtg
Val Val

gge ctg
Gly Leu

agc ctg
Ser Leu
490

ctg cct
Leu Pro
505

tge ttt
Cys Phe

ttc caa
Phe Gln

gtc aac
Val Asn

tac aac
Tyr Asn
570

agc atg
Ser Met
585

gtg tot
Val Ser

ggc atc

Ser Met Gly Ile

2393

2441

2489

2537

2585

2633

2681

2729

27717

2825

2873

2921

2969

3017

1103298906-0
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605

ctg
Leu

gtc gte
Val Val
620

gce
Ala
635

ctg
Leu

age
Ser

acc
Thr

ace
Thr

tgg
Trp

gaa
Glu

cac
His

gce
Ala

aat
Asn

tgc
Cys

age
Ser
685

ctg
Leu

tegt
Cys
700

cag
Gln

gce
Ala
715

gce
Ala

atg
Met

gcc aag
Ala Lys

ctg
Leu

atg ttc acc
Met Phe Thr
gcaagettge
tetgttggat
tgttttggce
agcactcaca
tggattacaa
tatgtggata
ttttctecte
tcaggcaacg
ttgccaccac

cggaactcat

PD1216794

110125641

ttt
Phe

610

gge gtt gtg tgg
Gly Val Val Trp

625

ggc ctg tat ggc
Gly Leu

Tyr Gly

640

acc
Thr
655

tce
Ser
670

cac
His

cag
Gln

aat
Asn

aag gcc
Lys Ala

gag aaa
Glu Lys

cag gtg
Gln Val

gtc gac
Val Asp

aag aaa
Lys Lys

aaa gag
Lys Glu

ctg cag
Leu GIn

cag caa
Gln GIn
690

gtg acc
Val Thr
705

atc gag
Ile Glu

720

ctg
Leu
735

cac
His
750
acccgtacct
ccectggaggc
actgactgac
tggaacaaat
aatttgtgaa
cgetgottta
cttgtataaa
tggegtegte
ctgtcagete

cgeecgeotge

/it

aga aac
Arg Asn

cag tac
Gln Tyr

aag gcc
Lys Ala

ctg cag

Leu GlIn

ttgggagege
ttgetgaagg
agaacaggct
ggcccagatc
agattgactg
atgeoctttet
teotggttece
tgcactgtegt
ctttcoggga

cttgecceoget

FEHESE A0202

aaa gct gtt
Lys Ala Val

tac
Tyr
645

ctg
Leu

ctg
Leu

ttc
Phe

cgg gcc
Arg Ala
660

atc
Ile

ctg
Leu
675

gtg
Val

tce
Ser

ctg
Leu

gag
Glu

aac
Asn

aga
Arg

gag
Glu

cte
Leu

gtg
Val

gac
Asp
125

ctg
Leu

tgg
Trp
740

ggc
Gly

cct age cge
Pro Ser Arg
755
gecgeooteogt
ctgtatgetg
ggacgtcaac
ttaagettct
gtattcttaa
atcatgctat
tgtctottta
ttgctgacge
cttteogettt

gctggacagg

63

615

tgg cgg
Trp Arg

ggc
Gly
630

tac
Tyr

gtg
Val

gag
Glu

aag
Lys

cgg
Arg

cag
Gln

tac
Tyr

acc
Thr
680

age
Ser

ttc
Phe

aca
Thr
695

gga
Gly

caa
Gln

ctg
Leu
710

gaa
Glu

tce
Ser

ctg
Leu

cag
Gln

gac
Asp

age
Ser

gag
Glu

taa taaagcg
cgtgtogtea
ttgacgtcca
aggacacaag
cgagatcgat
ctatgttgct
tgcttocoegt
tgaggagttg
aacccccact

ccececctecct

ggctoggotg

atc
Ile

ctg
Leu

ctg
Leu
650

aga
Arg

ttt gtg
Phe Val
665

ggc
Gly

age
Ser

cac
His

gce
Ala

atc
Ile

gag
Glu

age
Ser

aag
Lys
730
ctg aat
Leu Asn
745

gce

cgtcaccegt
gaacctgttc
gectgttact
aatcaacctc
ccttttacge
atggetttca
tggcocgtte
getteggegca
attgccacgg

ttgggcactg

3065

3113

3161

3209

3257

3305

3353

3401

3447

3507

3567

3627

3687

3747

3807

3867

3927

3987
4047

1103298906-0
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acaattccgt ggtgttgteg gggaaatcat cgtectttce ttggetgetc geotgtgttg 4107
ccacctggat totgegeggg acgeccttet gotacgtcee ttcggecctc aatccagegg 4167
accttectte ccgeoggectg ctgecggete tgeggectet toecgegtett cgecttegece 4227
ctcagacgag tcggatctcc ctttgggecg cctecccgec tgetgatege cotgagectg 4287
goccctggtga ccaacageca ggtgcaattg ctagagtcga ctctagageg gecgettega 4347
gcagacatga taagatacat tgatgagttt ggacaaacca caactagaat gcagtgaaaa 4407
aaatgettta tttgtgaaat ttgtgatget attgetttat ttgtaaccat tataagetgce 4467
aataaacaag ttaacaacaa caattgcatt cattttatgt ttcaggttca gggggagatg 4527
tgggaggttt tttaaagcaa gtaaaacctc tacaaatgtg gtaaaatcga taaggatctt 4587
cctagagcat ggctacgtag ataagtageca tggegggtta atcattaact acaaggaacc 4647
cctagtgatg gagttggeca cteccctetet geogegetcge tocgetcactg aggecgggeg 4707
accaaaggtc gocccgacgec cgggotttge cogggeggee tcagtgageg agegagegeg 4767
cagc 4771
<210> 70

211> 157
<212> PRT

Q213> ANTF5]

<220>
223> GRIEERES

<400> 70
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys
1 5 10 15

Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

Val Thr Ala Lys Lys Lys Ile Asn Gly Ile Phe Glu GIn Leu Gly Ala
35 40 45

Tyr Ile GIn Glu Ser Ala Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala
50 55 60

Glu Leu Asp Pro Val Thr Thr Glu Glu GIn Val Leu Asp Val Lys Gly
65 70 75 80

64
PD1216794/jt
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Tyr

Met

Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Leu Ser

Lys Val

Asn Ala
115

Thr Asn
130

Leu Leu

GIn Leu

Leu Val

Asp Leu
195

Asp Ser
210

Val Ala

His Lys

Lys Val Arg Gly Ile Ser

Ala

100

Met

Cys

Thr

Ala

Ser

180

Val

Trp

Asn

Val

85

Phe

Leu

Phe

Glu

His

165

Val

Leu

Ile

Ser

Ser
245

Asn Arg Trp Asp

260

Arg Arg Gln His

275

Gly Val Val Asp

290

PD1216794/jt

110125641

Phe Gly Arg Thr
105

Trp Asp Lys Val
120

Leu Arg Val Glu
135

Gly Ser Glu Glu
150

Ala Leu His GIn

Met Trp Pro Asn
185

Met Asp Ser Pro
200

Asp Lys Phe Cys
215

Glu Ser Thr Leu
230

Glu Arg Leu Ser

Ala Ser Ala Ser
265

Met Glu Arg Cys
280

Arg Ser GIn Ala
295

FEHESE A0202

Glu Val Leu Ala Arg Arg His

90

Ser Asn Gly

Leu Pro Ser

Gly Thr Asp
140

Lys Arg Ser
155

Asp Lys GIn
170

Ser Lys Cys

Gly Tle Asp

Leu Asp Ala
220

Met GIn Thr
235

Arg Pro Asn

250

Glu Pro Glu

Thr Ser Phe

Gly Asp Arg
300

65

Lys

Gly

125

Gly

Ala

Leu

Pro

Val

205

Asp

Glu

Ile

Tyr

Leu

285

Ile

Ser

110

Ile

His

Lys

His

Leu

190

Thr

Val

Lys

Phe

Met

270

Val

Phe

95

Thr Val

Gly His

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

His Phe

240

Ile Leu

255

Glu Glu

Asp Glu

Phe Val

1103298906-0
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Ser Ala
305

Pro Glu

Glu Phe

Ala Val

Ala Glu
370

Glu GIn
385

Leu Lys
Leu Arg
Ala Met
Gln Met

450

Glu Leu
465
Arg Cys

Met Ile

Ile Asp

Lys

Gly

Gln

Lys

355

Ala

Gln

Phe

Ile

Ala

435

Asp

His

Ser

Asp

Met
515

Glu Val

Gly Gly
325

Asn Phe
340

Thr Lys

Val Arg

Val Tyr

Ile Asp
405

Lys GIn
420

Glu Glu

Phe His

Arg His

Thr Ala
485

Gly Leu
500

Leu Val

Asn Cys Asp Lys Leu

PD1216794/jt

110125641

Leu Asn Ala Arg Ile GIn Lys Ala GIn Gly Met
310 315 320

Ala Leu Ala Glu Gly Phe GIn Val Arg Met Phe
330 335

Glu Arg Arg Phe Glu Glu Cys Ile Ser Gln Ser
345 350

Phe Glu GIn His Thr Val Arg Ala Lys Gln Ile
360 365

Leu Ile Met Asp Ser Leu His Met Ala Ala Arg
375 380

Cys Glu Glu Met Arg Glu Glu Arg GIn Asp Arg
390 395 400

Lys GIn Leu Glu Leu Leu Ala GIn Asp Tyr Lys
410 415

Ile Thr Glu Glu Val Glu Arg GIn Val Ser Thr
425 430

Ile Arg Arg Leu Ser Val Leu Val Asp Asp Tyr
440 445

Pro Ser Pro Val Val Leu Lys Val Tyr Lys Asn
455 460

Ile Glu Glu Gly Leu Gly Arg Asn Met Ser Asp
470 475 480

Ile Thr Asn Ser Leu GIn Thr Met GIn Gln Asp
490 495

Lys Pro Leu Leu Pro Val Ser Val Arg Ser Gln
505 510

Pro Arg Gln Cys Phe Ser Leu Asn Tyr Asp Leu
520 525

Cys Ala Asp Phe GIn Glu Asp Ile Glu Phe His

66
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Phe

545

Asn

Ile

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

530

Ser

Ser

Pro

Leu

Leu

610

Trp

Gly

Glu

Gln

Gln

690

Thr

Glu

Ala

Gln

Leu Gly

Arg Arg

Leu Thr
580

Thr Gln
595

Thr Ser

Lys Ala

Leu Leu

Arg Ala
660

Leu Val
675

Glu Leu

Arg Glu

Val Leu

Gly Trp

740

Pro Ser
755

PD1216794/jt

110125641

535

Trp Thr Met
550

Ala Leu Met
565

Pro Ala Asn

Glu Glu Phe

Arg Thr Ser
615

Val Gly Trp
630

Tyr Val Tyr
645

Phe Lys Arg

Ile Ser Tyr

Ser Gly Thr
695

Asn Leu Glu
710

Asp Ser Leu
125

Leu Asp Ser

Arg

FEHESE A0202

Leu Val

Gly Tyr

Pro Ser
585

Met Val
600

Met Gly

Arg Leu

540

Asn Arg Phe Leu

555

Asn Asp GIn Val

570

Met Pro Pro Leu

Ser Met Val Thr

605

Ile Leu Val Val

620

Ile Ala Leu Ser

635

Glu Arg Leu Thr Trp Thr

Gln Phe
665

Thr Gly

680

Phe Ala

Gln Glu

Gln Ser

650

Val Glu His Ala

Ser Asn Cys Ser

685

His Leu Cys Gln

700

Ile Ala Ala Met

715

Lys Ala Lys Leu

730

Glu Leu Asn Met Phe Thr

745

67

Gly

Gln

Pro

590

Gly

Gly

Phe

Thr

Ser

670

His

Gln

Asn

Leu

His
750

Pro Lys
560

Arg Pro
575

Gln Gly

Leu Ala

Gly Val

Gly Leu
640

Lys Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0
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210> 11
211> 47N
<212> DNA

Q213> ANTF5]

<220>
<223> H{AEALARECAG. CI. hMfn2. GA. | ink. miR1518. WPRE. SV40

<220>

221> =HEEEL
<222> (1)..(188)
223> 11R

<220>

<221> misc_Tfeature
222> (192).. (1032)
<223> CAG (CBA)

<220>

221> s&fb+
<222> (194).. (436)
<223> CMVas{EF

<220>

221> F#h+
<222> (439).. (720)
<223> CBEZ#E+

<220>

Q221> N&F

<222> (720).. (1127)
223> CAGHHIEEEANET

<220>

Q221> N&F

<222> (720).. (950)
223> b-FlEHEHNET

<220>

<221> misc_Tfeature
222> (1158).. (1163)
223> FHLE

<220>

<221> CDS

222> (1164).. (3437)
223> (BRI M2

<220>

<221> misc_Tfeature
222> (1379).. (1399)
<223> miR538 mut

<220>

68
PD1216794/jt
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221> misc_feature
222> (2534).. (2554)
223> Z=%HImiR 1518

<220>

<221> misc_Tfeature
222> (3438).. (3519)
223> #HPEFp42T1

<220>

<221> misc_Tfeature
222> (3520).. (3547)
<223> 5]

<220>

<221> misc_Tfeature
222> (3569).. (3587)
223> IR

<220>

<221> misc_Tfeature
222> (3588).. (3606)
223> K& miR 1518F%

<220>

<221> misc_Tfeature
222> (3607).. (3651)
223> 3 ]

<220>

<221> misc_Tfeature
222> (3678).. (4266)
<223> WRPE

<220>

<221> misc_Tfeature
222> (4355).. (4474)
223> SV40 PA%% 1+

<220>

221> =HEEEIL
<222> (4584).. (4771)
223> 11R

<220>

<221> misc_Tfeature
222> (35488).. (3568)
223> K& miR1518 AS

<400> T
goctgeogoget cgetcogetca ctgaggecge ccgggcaaag coogggegte gggeogacctt

tggtegoccg goctcagtga geogagegage gegecagagag ggagtggeoca actccatcac
taggggttcc ttgtagttaa tgattaaccc gccatgetac ttatctacgt agccatgetc

taggaagagt accattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga

69
PD1216794/jt
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ctttccattg
aagtgtatca
ggcattatgce
tagtcatcge
ccccoccocte
tgggggoges
gcgeegegceag
cttttatgge
gagtcgetge
cccggetetg
cgggeotgtaa
gecttgageg
ggggacgget
ggcggetota
ggcaacgtge

cgegtgotag

atc
Ile

gtg
Val

tct
Ser

cca
Pro

ttc
Phe

gag
Glu
45

gat
Asp

acc
Thr
60

gtg ctg
75

gtg ctg

acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
cccaccecea
£8L8LEL8LLES
goggagaggt
gagecgeces
gocgetgectt
actgaccgeg
ttagecgettg
getocgggag
goottogges
gagcctotge
tggttattet

caccggtgce

acc gtg aag aaa
Thr Val Lys Lys Asn

15

ctg aag cac ttc
Leu Lys His Phe Val

30

cag ctg ggec gce
GIn Leu Gly Ala

tac aga aac gcc
Tyr Arg Asn Ala

gat gtg aag ggc
Val Leu Asp Val Lys Gly
80

gcc aga cgg cat
Val Leu Ala Arg Arg His Met Lys Val Ala

PD1216794/jt
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gtggagtatt
acgecccoccta
accttatggg
gtcgaggtea
attttgtatt
£8E8CLCECEC
gegeeogecag
GEECLECELC
cgececegtge
ttactcccac
gtttaatgac
ggcootttet
£88acgLeec
taaccatgtt

gectgteotecat

tacggtaaac
ttgacgtcaa
actttcctac
gccccacgtt
tatttatttt
Gaggecgeegec
ccaatcagag
cctataaaaa
ccecgeteoege
aggtgagegg
ggcttgttte
gegeegegeegag
agggeggegt
catgecttct

cattttggca

tgcccacttg
tgacggtaaa
ttggecagtac
ctgctteact
ttaattattt
EELECLLLEC
cggegegete
gogaagegoeg
cgeecgeoteg
ECEELACELEC
ttttetgtegg
cggotogeee
tcggetteotg
tetttttect

aagaattgga

gcagtacatc
tggccocgect
atctacgtat
ctccccatcet
tgtgcagega
gagegecess
cgaaagtttc
H:4:40:4:3:0¢7:4)
CECCECCCEC
ccttcteocte
ctgcgtgaaa
ctgtecgegg
gegtgtgace
acagetcctg

tccegtacga

acc atg agc ctg ctg ttc agec cgg tge aac agc
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser

1

aac aag

Lys

acc
Thr

gtg

atc
Ile
50

tac
Tyr

ctg
Leu

gag
Glu
65

tac
Tyr

ctg
Leu

atg aag

FEHESE A0202

5

cac atg
His Met
20

cgg
Arg

gce
Ala
35

aag
Lys

aag
Lys

caa
Gln

gag
Glu

age
Ser

CCC
Pro

gtg
Val

gac
Asp

aaa
Lys

gtg
Val
85

age
Ser

gtg gec ttt

70

gaa gtg
Glu Val

gce
Ala

atc aac
Ile Asn
40

aag
Lys

ttc
Phe

acc
Thr
55

gce
Ala

acc
Thr
70

aca
Thr

gag
Glu

atc
Ile

cgg
Arg

ggc
Gly

ttc ggec cgg

10

aac
Asn
25

gce
Ala

atc
Ile

ggc
Gly

ctg
Leu

gaa
Glu

gaa
Glu

cag
Gln

tct
Ser

gaa
Glu
90

acc age

Phe Phe Gly Arg Thr Ser

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1193

1241

1289

1337

1385

1433

14381

1103298906-0
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aac gg

Asn

CCC
Pro

acc
Thr

cgg
Arg
155

aag

Lys

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag

Gly

tct
Ser

gac gg

Asp
140

age
Ser

cag
Gln

tgc
Cys

gat
Asp

gce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

aag
Lys

gga
Gly
125

Gly

gce
Ala

ctg
Leu

cct
Pro

gtg
Val
205

gac

Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

gcce

Gln Lys Ala

315

age
Ser
110

atc gg

Ile

cac
His

aag
Lys

cat
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

PD1216794/jt
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95

acc
Thr

Gly

gag
Glu

aca
Thr

gce
Ala
175

ctg
Leu

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gga
Gly

gtg atc

aat gcc

100

atg

Val Ile Asn Ala Met

cac acc
His Thr

gca ttt
Ala Phe
145

gtg aac
Val Asn
160

gga agc
Gly Ser

aag gac
Lys Asp

gaa ctg
Glu Leu

gtg ctg
Val Leu
225

ttt tte
Phe Phe
240

ctg aac
Leu Asn

gaa gtg
Glu Val

gag ctg
Glu Leu

gtg tcc
Val Ser
305

atg cct
Met Pro
320

FEHESE A0202

115

acc aac
Thr Asn
130

ctg ctg
Leu Leu

cag ctg
GIn Leu

ctg gtg
Leu Val

gac ctg
Asp Leu
195

gac agc
Asp Ser
210

gtg gec
Val Ala

cac aag
His Lys

aac aga
Asn Arg

cgg cgg
Arg Arg
275

ggc gte
Gly Val
290

gcc aaa
Ala Lys

gaa ggce
Glu Gly

tge
Cys

aca
Thr

gce
Ala

tce

ctg
Leu

ttt
Phe

gag
Glu

cat
His
165

gtg

tgg
Trp

ctg

gac
Asp

aga

aaa
Lys
120

gtg

Leu Arg Val

ggc
Gly
150

gect
Ala

atg

Ser Val Met

180

gtg
Val

tgg
Trp

aat
Asn

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

ctg
Leu

atc
Ile

age
Ser

tce
Ser
245

gac
Asp

cat
His

gat
Asp

gtg
Val

ggt

atg
Met

gac
Asp

gag
Glu
230

gag
Glu

gce
Ala

atg
Met

aga
Arg

ctg
Leu
310

gca

135

tce
Ser

ctg
Leu

tgg
Trp

gat
Asp

aag
Lys
215

age

Ser

cgg
Arg

age
Ser

gaa
Glu

tct
Ser
295

aac
Asn

ctg

gag
Glu

cac
His

CCC
Pro

age
Ser
200

ttc
Phe

acc
Thr

ctg
Leu

gce
Ala

cgg
Arg
280

cag
Gln

gce
Ala

gce

Gly Ala Leu Ala

325

71

105

gtg
Val

gaa gg

Glu

gaa
Glu

cag
Gln

aat
Asn
185

ctg
Leu

Gly

aag
Lys

gat
Asp
170

age
Ser

GGG ggg

Pro

tgc
Cys

ctg
Leu

age
Ser

age
Ser
265

tgc
Cys

gce
Ala

cgg
Arg

gag
Glu

Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

att
Ile

gga
Gly
330

1529

15717

1625

1673

1721

1769

1817

1865

1913

1961

2009

2057

2105

2153

1103298906-0
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ttt
Phe

gag
Glu

gtg
Val

ctg
Leu

gaa
Glu
395

ctg
Leu

gaa
Glu

gtg
Val

ctg
Leu

ggc
Gly
475

cag
Gln

gtg
Val

age
Ser

gag
Glu

caa
Gln

tgc
Cys

cgg
Arg

cat
His
380

gag
Glu

gce
Ala

aga
Arg

ctg
Leu

aaa
Lys
460

aga
Arg

acc
Thr

tce
Ser

ctg
Leu

gac
Asp
540

gtg
Val

atc
Ile

gce
Ala
365

atg
Met

aga
Arg

cag
Gln

cag
Gln

gte
Val
445

gte
Val

aac
Asn

atg
Met

gte
Val

aac
Asn
525

atc g
Ile

cgg atg ttc

Arg

age
Ser
350

aag
Lys

gce
Ala

cag
Gln

gac
Asp

gtg
Val
430

gac
Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

Met
335

cag
Gln

cag
Gln

gce
Ala

gac
Asp

tac
Tyr
415

tce

Ser

gac
Asp

aaa
Lys

age
Ser

cag
Gln
495

tce
Ser

gac
Asp

g ttt

Phe

age
Ser

att
Ile

aga
Arg

cgg
Arg
400

aag

Lys

acc
Thr

tac
Tyr

aac
Asn

gac
Asp
480

gac
Asp

cag
GIn

ctg
Leu

cac

GIu Phe His
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gag
Glu

gce
Ala

gce
Ala

gag
Glu
385

ctg
Leu

ctg
Leu

gect
Ala

cag
Gln

gag
Glu
465

aga
Arg

atg
Met

atc
Ile

aac
Asn

ttc

ttc
Phe

gtc
Val

gaa
Glu
370

cag
Gln

aag
Lys

cgg
Arg

atg
Met

atg
Met
450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc
Cys
530

age

cag
Gln

aag
Lys
355

gce
Ala

cag
Gln

ttc
Phe

atc
Ile

gce
Ala
435

gac

Asp

cac
His

age
Ser

gac
Asp

atg
Met
515

gac
Asp

ctc g

Phe Ser Leu

545

FEHESE A0202

aac
Asn
340

ace
Thr

gte
Val

gte
Val

atc
Ile

aag
Lys
420

gag
Glu

ttt
Phe

cgg
Arg

ace
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

ttc
Phe

aag
Lys

aga
Arg

tac
Tyr

gac
Asp
405

cag
Gln

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gte
Val

ctg
Leu

¢ tgg

gag
Glu

ttc
Phe

ctg
Leu

tgc
Cys
390

aag

Lys

atc
Ile

atc
Ile

CCC
Pro

atc
Ile
470

atc
Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca

cgg
Arg

gag
Glu

atc
Ile
375

gag
Glu

cag
Gln

acc
Thr

aga
Arg

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

atg

aga
Arg

cag
Gln
360

atg
Met

gaa
Glu

ctg
Leu

gaa
Glu

cgg
Arg
440

cca

Pro

gaa
Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat
Asp

ctg

ttc
Phe
345

cat
His

gac
Asp

atg
Met

gaa
Glu

gag
Glu
425

ctg
Leu

gtg
Val

ggc
Gly

age
Ser

ctg
Leu
505

tgc
Cys

ttc
Phe

gtc

gag
Glu

acc
Thr

age
Ser

cgg
Arg

ctg
Leu
410

gtg
Val

age
Ser

gtg
Val

ctg
Leu

ctg
Leu
490

cct
Pro

ttt
Phe

caa
Gln

aac

GIy Trp Thr Met Leu Val Asn

72

550

2201

2249

2297

2345

2393

2441

2489

2537

2585

2633

2681

2729

27717

2825

1103298906-0
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aga
Arg
555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce
Ala
635

acc
Thr

gaa
Glu

aat
Asn

ctg
Leu

gce
Ala
715

gce
Ala

atg

ttt ctg gge
Phe Leu Gly

cag

gtg

cag

Gln Val GIn

cca
Pro

gtc
Val

gtc
Val
620

ctg
Leu

tgg
Trp

cac
His

tgc
Cys

tegt
Cys
700

gce
Ala

aag
Lys

ttc

ctg
Leu

ace
Thr
605

gte
Val

age
Ser

ace
Thr

gce
Ala

age
Ser
685

cag
Gln

atg
Met

ctg
Leu

ace

Met Phe Thr

gcaagettge acccgtacct ttgggagege gegeoccteogt cgtgtegtga cgtecaccegt
tctgttggat coctggagge ttgetgaagg ctgtatgetg ttcttataaa ccttgaggac

agttttggee actgactgac tgtcctcagt ttataagaac aggacacaag gectgttact

cct
Pro
590

ttt
Phe

acc
Thr

tce
Ser
670

cac
His

cag
Gln

aat
Asn

ctg
Leu

cac
His
750

PD1216794/jt
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ccc aag
Pro Lys
560

agg ccc
Arg Pro
575

cag ggc
Gln Gly

ctg gec
Leu Ala

ggc gtt
Gly Val

gge ctg
Gly Leu
640

aag gcc
Lys Ala
655

gag aaa
Glu Lys

cag gtg
Gln Val

gtc gac
Val Asp

aag aaa
Lys Lys
720

aga aac
Arg Asn
735

cag tac

aac
Asn

att
Ile

age
Ser

age
Ser

gtg
Val
625

tat
Tyr

aaa
Lys

ctg
Leu

cag
Gln

gtg
Val
705

atc
Ile

aag
Lys

ctg

agc aga
Ser Arg

cct ctg
Pro Leu

ctg aca
Leu Thr
595

ctg acc
Leu Thr
610

tgg aaa
Trp Lys

gge ctg
Gly Leu

gag cgg
Glu Arg

cag ctg
GIn Leu
675

caa gag
Gln Glu
690

acc aga
Thr Arg

gag gtg
Glu Val

gcc gge
Ala Gly

cag cct

Gln Tyr Leu GIn Pro

FEHESE A0202

755

cgg gec ctg
Arg Ala Leu
565

aca ccC gGCC
Thr Pro Ala
580

caa gag gaa
Gln Glu Glu

agc aga aca
Ser Arg Thr

get gtt gge
Ala Val Gly
630

ctg tac gtg
Leu Tyr Val
645

gece ttc aag
Ala Phe Lys
660

gtg atc age
Val Ile Ser

ctg tcc gga
Leu Ser Gly

gag aac ctg
Glu Asn Leu
710

ctc gac teoc
Leu Asp Ser
725

tgg ctg gac
Trp Leu Asp
740

agc cge taa
Ser Arg

73

atg
Met

aat
Asn

ttc
Phe

tct
Ser
615

tgg
Trp

tac
Tyr

cgg
Arg

tac
Tyr

aca
Thr
695

gaa
Glu

ctg
Leu

age
Ser

Gly

cct
Pro

atg
Met
600

atg
Met

cgg
Arg

gag
Glu

cag
Gln

acc
Thr
680

ttc
Phe

caa
Gln

cag
Gln

gag

tac
Tyr

age
Ser
585

gtg
Val

ggc
Gly

ctg
Leu

aga
Arg

ttt
Phe
665

ggc
Gly

gce
Ala

gag
Glu

age
Ser

ctg

aac
Asn
570

atg
Met

tct
Ser

atc
Ile

atc
Ile

ctg
Leu
650

gtg
Val

age
Ser

cac
His

atc
Ile

aag
Lys
730

aat

Glu Leu Asn

745

taaagcggcce

2873

2921

2969

3017

3065

3113

3161

3209

3257

3305

3353

3401

3447

3507

3567
3627

1103298906-0
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agcactcaca
tggattacaa
tatgtggata
ttttctecte
tcaggcaacg
ttgccaccac
cggaactcat
acaattceogt
ccacctggat
accttectte
ctcagacgag
gocectggtga
gcagacatga
aaatgettta
aataaacaag
tgggagettt
cctagageat
cctagtgatg
accaaaggtc
cage

210> 72
211> 757
<212> PRT
<213>

<220>
<223>

<400> 72

tggaacaaat
aatttgtgaa
cgetgottta
cttgtataaa
tggegtegte
ctgtcagete
cgeecgeotge
gegtgttgteg
tetgogegee
ccgeggoctg
tcggatcotce
ccaacagcca
taagatacat
tttgtgaaat
ttaacaacaa
tttaaagcaa
ggctacgtag
gagttggcca

gCCcgacgce

AT

GRS

ggcccagatc
agattgactg
atgeoctttgt
tcctggttgce
tgcactgtegt
ctttcocggga
cttgecceoget
gggaaatcat
acgecottet
ctgcecggete
ctttgggecg
ggtgcaattg
tgatgagttt
ttgtgatget
caattgcatt
gtaaaacctc
ataagtagca
ctecctetet

cgggetttge

ttaagcttct
gtattcttaa
atcatgctat
tgtctottta
ttgctgacge
cttteogettt
getggacagg
cgtectttee
gctacgtcce
tgcggectet
ccteeeccgee
ctagagtcga
ggacaaacca
attgetttat
cattttatgt
tacaaatgtg
tggogggtta
gocgegetege

CCgeeceece

cgagatcgat
ctatgttgct
tgctteocogt
tgaggagttg
aacccccact
cccectecct
ggotogeote
ttggetgete
ttcggeeocte
tccgegtett
tgctgatege
ctctagagcg
caactagaat
ttgtaaccat
ttcaggttca
gtaaaatcga
atcattaact
tcgetcactg

tcagtgagecg

aatcaacctc
ccttttacge
atggetttca
tggcoogttg
ggttggggca
attgeccacgg
ttgggcactg
goectgtgttg
aatccagcgg
cgectteogee
cctgagectg
geccgettega
gcagtgaaaa
tataagctge
gggggagaty
taaggatctt
acaaggaacc
aggeccgeecs

agcgagegeg

Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys

1

5

10

15

Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe

PD1216794/jt

110125641
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74

3687
3747
3807
3867
3927
3987
4047
4107
4167
4227
4287
4347
4407
4467
4527
4587
4647
4707
4767
471
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Val

Tyr

Glu

65

Tyr

Met

Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Thr Ala
35

Ile GIn

Leu Asp

Leu Ser

Lys Val

Asn Ala
115

Thr Asn
130

Leu Leu

GIn Leu

Leu Val

Asp Leu
195

Asp Ser
210

Val Ala

His Lys

20

Lys

Glu

Pro

Lys

Ala

100

Met

Cys

Thr

Ala

Ser

180

Val

Trp

Asn

Val

PD1216794/jt
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Lys

Ser

Val

Val

85

Phe

Leu

Phe

Glu

His

165

Val

Leu

Ile

Ser

Ser
245

Lys Ile Asn
40

Ala Thr Phe

Thr Thr Glu
70

Arg Gly Ile

Phe Gly Arg

Trp Asp Lys
120

Leu Arg Val
135

Gly Ser Glu
150

Ala Leu His

Met Trp Pro

Met Asp Ser
200

Asp Lys Phe
215

Glu Ser Thr
230

Glu Arg Leu

FEHESE A0202

25

Gly

Leu

Glu

Ser

Thr

105

Val

Glu

Glu

Gln

Asn

185

Pro

Cys

Leu

Ser

Ile

Glu

Phe Glu

Asp Thr
60

30

GIn Leu
45

Tyr Arg

Gly Ala

Asn Ala

Gln Val Leu Asp Val Lys Gly

75

80

Glu Val Leu Ala Arg Arg His

90

Ser

Leu

Gly

Lys

Asp

170

Ser

Gly

Leu

Met

Arg
250

Asn Gly

Pro Ser

Thr Asp
140

Arg Ser
155

Lys Gln

Lys Cys

Ile Asp

Asp Ala

220

Gln Thr
235

Pro Asn

75

Lys Ser
110

Gly Ile
125

Gly His

Ala Lys

Leu His

Pro Leu

190

Val Thr

205

Asp Val

Glu Lys

Ile Phe

95

Thr Val

Gly His

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

His Phe
240

Ile Leu
255

1103298906-0
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Asn Asn Arg Trp Asp Ala Ser Ala Ser Glu

Val

Leu

Ser

305

Pro

Glu

Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu
465

260

265

Arg Arg GIn His Met Glu Arg Cys Thr

275

Gly Val
290

Ala Lys

Glu Gly

Phe Gln

Val Lys
355

Glu Ala
370

Gln GIn

Lys Phe

Arg lle

Met Ala
435

Met Asp
450

Val

Glu

Gly

Asn

340

Thr

Val

Val

Ile

Lys

420

Glu

Phe

Asp Arg Ser
295

Val Leu Asn
310

Gly Ala Leu
325

280

Gln Ala Gly

Ala Arg lle

Ala Glu Gly
330

Phe Glu Arg Arg Phe Glu

Lys Phe Glu

Arg Leu Ile
375

Tyr Cys Glu
390

Asp Lys GIn
405

Gln Ile Thr

345

Gln His Thr
360

Met Asp Ser

Glu Met Arg

Leu Glu Leu
410

Glu Glu Val
425

Glu Ile Arg Arg Leu Ser

His Pro Ser
455

Leu His Arg His Ile Glu

PD1216794/jt

110125641

470

FEHESE A0202

440

Pro Val Val

Glu Gly Leu

Pro Glu Tyr

Ser Phe Leu
285

Asp Arg lle
300

Gln Lys Ala
315

Phe GIn Val

Glu Cys Ile

Val Arg Ala
365

Leu His Met
380

Glu Glu Arg
395

Leu Ala GIn

Glu Arg GIn

Val Leu Val
445

Leu Lys Val
460

Gly Arg Asn
475

76

Met Glu Glu
270

Val Asp Glu

Phe Phe Val

Gln Gly Met
320

Arg Met Phe
335

Ser Gln Ser
350

Lys GIn Ile

Ala Ala Arg

Gln Asp Arg
400

Asp Tyr Lys
415

Val Ser Thr
430

Asp Asp Tyr

Tyr Lys Asn

Met Ser Asp
480

1103298906-0
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Arg Cys Ser Thr Ala Ile Thr Asn Ser Leu Gln Thr Met GIn GIn Asp
485 490 495

Met Ile Asp Gly Leu Lys Pro Leu Leu Pro Val Ser Val Arg Ser GIn
500 505 510

Ile Asp Met Leu Val Pro Arg Gln Cys Phe Ser Leu Asn Tyr Asp Leu
515 520 525

Asn Cys Asp Lys Leu Cys Ala Asp Phe GIn Glu Asp Ile Glu Phe His
530 535 540

Phe Ser Leu Gly Trp Thr Met Leu Val Asn Arg Phe Leu Gly Pro Lys
545 550 555 560

Asn Ser Arg Arg Ala Leu Met Gly Tyr Asn Asp GIn Val GIn Arg Pro
565 570 575

Ile Pro Leu Thr Pro Ala Asn Pro Ser Met Pro Pro Leu Pro GIn Gly
580 585 590

Ser Leu Thr GIn Glu Glu Phe Met Val Ser Met Val Thr Gly Leu Ala
595 600 605

Ser Leu Thr Ser Arg Thr Ser Met Gly Ile Leu Val Val Gly Gly Val
610 615 620

Val Trp Lys Ala Val Gly Trp Arg Leu Ile Ala Leu Ser Phe Gly Leu
625 630 635 640

Tyr Gly Leu Leu Tyr Val Tyr Glu Arg Leu Thr Trp Thr Thr Lys Ala
645 650 655

Lys Glu Arg Ala Phe Lys Arg GIn Phe Val Glu His Ala Ser Glu Lys
660 665 670

Leu GIn Leu Val Ile Ser Tyr Thr Gly Ser Asn Cys Ser His GIn Val
675 680 685

GIn Gln Glu Leu Ser Gly Thr Phe Ala His Leu Gys Gln GIn Val Asp
690 695 700

77
PD1216794/jt
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Val Thr Arg Glu Asn Leu Glu GIn Glu Ile Ala Ala Met Asn Lys Lys

705

710 715

720

Ile Glu Val Leu Asp Ser Leu Gln Ser Lys Ala Lys Leu Leu Arg Asn

125 730

135

Lys Ala Gly Trp Leu Asp Ser Glu Leu Asn Met Phe Thr His Gln Tyr

740 745

Leu GIn Pro Ser Arg

<210>
Q211>
212>
213>

<220>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>

755

13
4559
DNA

AT

FAG AL R BECAG. CI. hMfn2. GA. WPRE. SV40

BRI
(1)..(188)
ITR

misc_feature
(192).. (1032)
CAG (CBA)

st
(194) .. (1032)

OMV3e (b

BEh £
(439) . . (720)

CBRSE +

(730). . (1127)
CAGER I 2 Py -

A

(750). . (950)
b-HIEEE NS T

misc_feature

78
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<222>
<223>

<220>
221>
<222>
<223>

CDS

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>

<222>

223> 11R

<400> 73
goctgeogeget

tggtcgeoeg
taggggttce
taggaagagt
ctttccattg
aagtgtatca
ggcattatge
tagtcatcge
ccccoccocte
tgggggoges
gcgeegegceag

cttttatgge

(1158) .. (1163)
LT

(1164) .. (3437)
S TAZAERY A LM N2

misc_feature
(1379) .. (1399)
miR538 mut

misc_feature
(2534) . . (2554)
ZE88 i miR1518

misc_feature
(3466) . . (4054)
WRPE

misc_feature
(4143) . . (4262)
SV 40 PA%% I+

1EBLEERT
(4372) . . (4559)

cgetogeotcea
gcectcagtga
ttgtagttaa
accattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
cccaccecea
£8L8LEL8LLES
goggagaggt

gageecgecee

PD1216794/jt

110125641

ctgaggecge
gcgagcgagc
tgattaaccc
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtcgaggtga
attttgtatt
£8E8CLCECEC
gegeeogecag

CgEecegecesc

FEHESE A0202

ccgggcaaag
gogcagagag
gccatgetac
cgtatgttce
tacggtaaac
ttgacgtcaa
actttcctac
gceccacgtt
tatttatttt
Gaggecgeegec
ccaatcagag

cctataaaaa

79

ccogggegte
ggagtggcca
ttatctacgt
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
ctgetteact
ttaattattt
EELECLLLEC
cggegegete

gcgaagecgeg

gggogacctt
actccatcac
agccatgcte
ccaataggga
gcagtacatc
tggoccgect
atctacgtat
cteccccatcet
tgtgcagega
gagegecess
cgaaagtttc

cggegeecee

60
120
180
240
300
360
420
480
540
600
660
720

1103298906-0
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gagtcgetge gogetgectt cgocccgtge coccgetecge cgecgecteog cgeoecgecoege 780
cccggetetg actgaccgeg ttactcccac aggtgagegeg gegggacgge cettetecte 840
cgggotgtaa ttagegettg gtttaatgac ggettgtttc ttttetgtgg ctgegtgaaa 900
goecttgageg gotccgggag ggecoctttgt goggggegag cggeteoggege ctgtocgegg 960

ggggacgget gecttegegge gggacgggge agggoggggt toggottotg gegtgtgace 1020
ggcggotecta gagecteotge taaccatgtt catgecttet totttttect acagctectg 1080
ggcaacgtge tggttattgt geotgtectcat cattttggeca aagaattgga tcccgtacga 1140

cgegtgotag caccggtgec acc atg age ctg ctg ttc age cgg tge aac age 1193
Met Ser Leu Leu Phe Ser Arg Cys Asn Ser

1 5 10
atc gtg acc gtg aag aaa aac aag cgg cac atg gocc gaa gtg aac gec 1241
Ile Val Thr Val Lys Lys Asn Lys Arg His Met Ala Glu Val Asn Ala
15 20 25
tct cca ctg aag cac ttc gtg acc gcc aag aag aag atc aac gge atc 1289
Ser Pro Leu Lys His Phe Val Thr Ala Lys Lys Lys Ile Asn Gly Ile
30 35 40
ttc gag cag ctg gge gocc tac atc caa gag age gec acc ttc ctg gaa 1337
Phe Glu GIn Leu Gly Ala Tyr Ile Gln Glu Ser Ala Thr Phe Leu Glu
45 50 55
gat acc tac aga aac gcc gag ctg gac ccc gtg acc aca gag gaa cag 1385
Asp Thr Tyr Arg Asn Ala Glu Leu Asp Pro Val Thr Thr Glu Glu GIn
60 65 70

gtg ctg gat gtg aag ggc tac ctg agc aaa gtg cgg gge atc tect gaa 1433
Val Leu Asp Val Lys Gly Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu

75 80 85 90

gtg ctg gocc aga cgg cat atg aag gtg goc ttt ttc gge cgg acc age 1481
Val Leu Ala Arg Arg His Met Lys Val Ala Phe Phe Gly Arg Thr Ser

95 100 105
aac ggc aag agc acc gtg atc aat gcc atg ctg tgg gac aaa gtg ctg 1529
Asn Gly Lys Ser Thr Val Ile Asn Ala Met Leu Trp Asp Lys Val Leu
110 115 120
ccc tot gga atc gge cac acc acc aac tge ttt ctg aga gtg gaa ggc 1577
Pro Ser Gly Ile Gly His Thr Thr Asn Cys Phe Leu Arg Val Glu Gly
125 130 135
acc gac ggec cac gag gea ttt ctg ctg aca gag ggc tcc gag gaa aag 1625
Thr Asp Gly His Glu Ala Phe Leu Leu Thr Glu Gly Ser Glu Glu Lys
140 145 150
cgg agec goc aag aca gtg aac cag ctg gec cat get ctg cac cag gat 1673

Arg Ser Ala Lys Thr Val Asn GIn Leu Ala His Ala Leu His GIn Asp

80
PD1216794/jt
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155

aag
Lys

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag
Gln
315

ttt
Phe

gag
Glu

cag
Gln

tgc
Cys

gat
Asp

gce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

Lys

caa
Gln

tgc
Cys

ctg
Leu

cct
Pro

gtg
Val
205

gac
Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

gce
Ala

gtg
Val

atc
Ile

gtg cgg gee
Val Arg Ala

ctg

cat

365

atg

cat
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

cgg
Arg

age
Ser
350

aag
Lys

gce

gce
Ala
175

ctg
Leu

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gga
Gly

atg
Met
335

cag
Gln

cag
Gln

gce

160

gga
Gly

aag
Lys

gaa
Glu

gtg
Val

ttt
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg
Val

atg
Met
320

ttc
Phe

age
Ser

att
Ile

aga

Leu His Met Ala Ala Arg

380
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age
Ser

gac
Asp

ctg
Leu

ctg
Leu
225

ttc
Phe

aac
Asn

gtg
Val

ctg
Leu

tce
Ser
305

cct
Pro

gag
Glu

gce
Ala

gce
Ala

gag

ctg
Leu

gac
Asp

gac
Asp
210

gtg
Val

cac
His

aac
Asn

cgg
Arg

ggc
Gly
290

gce
Ala

gaa
Glu

ttc
Phe

gtc
Val

gaa
Glu
370

cag

gtg
Val

ctg
Leu
195

age

Ser

gce
Ala

aag
Lys

aga
Arg

cgg
Arg
275

gtc
Val

aaa
Lys

ggc
Gly

cag
Gln

aag
Lys
355

gce
Ala

cag

tce
Ser
180

gtg
Val

tgg
Trp

aat
Asn

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

gga
Gly

aac
Asn
340

ace
Thr

gte
Val

gte

165

gtg atg
Val Met

ctg atg
Leu Met

atc gac
Ile Asp

agc gag
Ser Glu
230

tcc gag
Ser Glu
245

gac gcc
Asp Ala

cat atg
His Met

gat aga
Asp Arg

gtg ctg
Val Leu
310

ggt gea
Gly Ala
325

ttc gag
Phe Glu

aag ttc
Lys Phe

aga ctg
Arg Leu

tac tgc

Glu GIn GIn Val Tyr Cys

385

FEHESE A0202

390

81

tgg ccc
Trp Pro

gat agc
Asp Ser
200

aag ttc
Lys Phe
215

agec acc
Ser Thr

cgeg ctg
Arg Leu

age gee
Ser Ala

gaa cgg
Glu Arg
280

tct cag
Ser Gln
295

aac gcc
Asn Ala

ctg gec
Leu Ala

cgg aga
Arg Arg

gag cag
Glu GIn
360

atc atg
Ile Met
375

gag gaa

aat
Asn
185

CCC
Pro

tgc
Cys

ctg
Leu

age
Ser

age
Ser
265

tgc
Cys

gCC 8¢

Ala

cgg
Arg

gag
Glu

ttc
Phe
345

cat
His

gac
Asp

atg

170

age
Ser

£eg
Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

c
Gly

att
Ile

gga
Gly
330

gag
Glu

acc
Thr

age
Ser

ceg

Glu Glu Met Arg

1721

1769

1817

1865

1913

1961

2009

2057

2105

2153

2201

2249

2297

2345

1103298906-0
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gaa
Glu
395

ctg
Leu

gaa
Glu

gtg
Val

ctg
Leu

ggc
Gly
475

cag
Gln

gtg
Val

age
Ser

gag
Glu

aga
Arg
555

gat
Asp

cct
Pro

atg
Met

gag

gce
Ala

aga
Arg

ctg
Leu

aaa
Lys
460

aga
Arg

acc
Thr

tce
Ser

ctg
Leu

gac
Asp
540

ttt
Phe

cag
Gln

cca
Pro

gtc
Val

aga cag gac cgg
Glu Arg GIn Asp Arg

cag gac tac
Gln Asp Tyr

cag
Gln

gte
Val
445

gte
Val

aac
Asn

atg
Met

gte
Val

aac
Asn
525

atc
Ile

ctg
Leu

gtg
Val

ctg
Leu

ace
Thr
605

gtg
Val
430

gac

Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag
Glu

ggc
Gly

cag
Gln

cct
Pro
590

£e6

415

tce
Ser

gac
Asp

aaa
Lys

age
Ser

cag
Gln
495

tce

Ser

gac
Asp

ttt
Phe

CCC
Pro

agg
Arg
575

cag
Gln

ctg

400

aag
Lys

acc
Thr

tac
Tyr

aac
Asn

gac
Asp
480

gac

Asp

cag
GIn

ctg
Leu

cac
His

aag
Lys
560

CGC
Pro

ggc
Gly

geC

ctg
Leu

ctg
Leu

gect
Ala

cag
Gln

gag
Glu
465

aga

Arg

atg
Met

atc
Ile

aac
Asn

ttc
Phe
545

aac
Asn

att
Ile

age
Ser

age

Gly Leu Ala Ser

PD1216794/jt
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aag ttc
Lys Phe

cgg atc
Arg lle

atg gocc
Met Ala
435

atg gac
Met Asp
450

ctg cac
Leu His

tgc age
Cys Ser

atc gac
Ile Asp

gat atg
Asp Met
515

tgc gac
Cys Asp
530

agc cte

Ser Leu

agc aga
Ser Arg

cct ctg
Pro Leu

ctg aca
Leu Thr
595

ctg acc

atc
Ile

aag
Lys
420

gag
Glu

ttt
Phe

cgg
Arg

ace
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

ggc
Gly

cgg
Arg

aca
Thr
580

caa
Gln

age

gac
Asp
405

cag
Gln

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gtg
Val

ctg
Leu

tgg
Trp

gce
Ala
565

CCC
Pro

gag
Glu

aga

aag
Lys

atc
Ile

atc
Ile

CCC
Pro

atc
Ile
470

atc

Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca
Thr
550

ctg
Leu

gce
Ala

gaa
Glu

aca

Leu Thr Ser Arg Thr

610

82

cag
Gln

acc
Thr

aga
Arg

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

atg
Met

atg gg

Met

aat
Asn

ttc
Phe

tct

ctg
Leu

gaa
Glu

cgg
Arg
440

cca
Pro

gaa
Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat
Asp

ctg
Leu

c
Gly

cct
Pro

atg
Met
600

atg

gaa ctg
Glu Leu
410

gag gtg
Glu Val
425

ctg age
Leu Ser

gte gtg
Val Val

g
Gly Leu

agc ctg
Ser Leu
490

ctg cct
Leu Pro
505

tge ttt
Cys Phe

ttc caa
Phe Gln

gtc aac
Val Asn

tac aac
Tyr Asn
570

agc atg
Ser Met
585

gtg tot
Val Ser

ggc atc

Ser Met Gly Ile

615

2393

2441

2489

2537

2585

2633

2681

2729

27717

2825

2873

2921

2969

3017

1103298906-0
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ctg
Leu

gtc gte
Val Val
620

gce
Ala
635

ctg age
Leu Ser

acc
Thr

tgg acc
Trp Thr

gaa
Glu

cac
His

gce
Ala

aat
Asn

tgc
Cys

age
Ser
685

ctg
Leu

tegt
Cys
700

cag
Gln

gce
Ala
715

gce
Ala

atg
Met

gce
Ala

aag ctg
Lys Leu

atg ttc acc
Met Phe Thr
aagctteoteg
attcttaact
catgctattg
tctetttatg
gctgacgcaa
ttcgetttce
tggacaggeg
tectttectt
tacgtccott
cggecteotte

tcceoecgeoctg

PD1216794

110125641

tgg
Trp

gge gtt gtg
Gly Val Val
625

ttt
Phe

tat
Tyr

gge ctg
Gly Leu
640

ggc
Gly

acc
Thr

aag gcc
Lys Ala
655

aaa
Lys

gag
Glu

tce
Ser
670

gag aaa
Glu Lys

ctg cag
Leu Gln

cac
His

cag gtg
Gln Val

cag caa
Gln GIn
690

cag
Gln

gtc gac
Val Asp

gtg acc
Val Thr
705

aat
Asn

aag aaa
Lys Lys
720

atc gag
Ile Glu

ctg
Leu

aga aac
Arg Asn
735

aag gcc
Lys Ala

cac
His
750

cag tac
Gln Tyr

ctg cag

Leu GlIn

agatcgataa tcaacctctg
atgttgetcc ttttacgeta
cttcccgtat ggeottteatt
aggagttgteg gocogttgte
cccccactgg ttggggeatt
cccteecctat tgeccacggeg
ctcggeotgtt gggecactgac
ggctgotege ctgtgttgece
cggecctcaa tccageggac
cgegteotteg cocttegeeoot

ctgatcgece tgagectgge

/it
FREIRSE A0202

aaa gct gtt
Lys Ala Val

tac
Tyr
645

ctg
Leu

ctg
Leu

ttc
Phe

cgg gcc
Arg Ala
660

atc
Ile

ctg
Leu
675

gtg
Val

tce
Ser

ctg
Leu

gag
Glu

aga
Arg

gag aac
Glu Asn

cte
Leu

gtg
Val

gac
Asp
125

ctg
Leu

tgg
Trp
740

ggc
Gly

cct
Pro
755

age cge
Ser Arg
gattacaaaa
tgtggatacg
ttetectect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttecttece
cagacgagtc

cctggtgace

83

tgg cgg
Trp Arg

ggc
Gly
630

tac
Tyr

gtg
Val

gag
Glu

aag
Lys

cgg
Arg

cag
Gln

tac
Tyr

acc
Thr
6380

age
Ser

ttc
Phe

aca
Thr
695

gga
Gly

ctg
Leu
710

gaa
Glu

caa
Gln

tce
Ser

ctg cag
Leu Gln

gac
Asp

agc gag
Ser Glu

taa taatgta
tttgtgaaag
ctgctttaat
tgtataaatc
gegtggtete
gtcagecteoct
ccgectgect
tgttgtogee
tgcgegggac
gocggeotget
ggatctecct

aacagccagg

atc
Ile

ctg
Leu

ctg
Leu
650

aga
Arg

ttt gtg
Phe Val
665

ggc
Gly

age
Ser

cac
His

gce
Ala

atc
Ile

gag
Glu

age
Ser

aag
Lys
730
ctg aat
Leu Asn
745

ctt

attgactggt
gectttgtat
ctggttgctg
cactgtgttt
ttcecgggact
tgccocgeotge
gaaatcatcg
gocectteotge
goceggetetg
ttgggccgee

tgcaattget

3065

3113

3161

3209

3257

3305

3353

3401

3447

3507
3567
3627
3687
3747
3807
3867
3927
3987
4047
4107

1103298906-0
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agagtcgact
acaaaccaca
tgctttattt
ttttatgttt
caaatgtggt
gegggttaat
gcgetogete

gggoggecte

210> 74
211> 157
<212> PRT
213>

<220>
<223>

<400> 74

Met Ser Leu Leu Phe Ser Arg Cys Asn

1

ctagageggc
actagaatgc
gtaaccatta
caggttcagg
aaaatcgata
cattaactac
gctcactgag

agtgagcgag

AT

GRS

5

cgcttogage
agtgaaaaaa
taagctgcaa
gggagatgty
aggatcttcce
aaggaaccce
gecgegegcgac

cgagegegea

agacatgata
atgectttatt
taaacaagtt
ggaggttttt
tagagcatgg
tagtgatgga
caaaggtcge

gc

Ser lle

agatacattg
tgtgaaattt
aacaacaaca
taaagcaagt
ctacgtagat
gttggoccact

ccgacgeccg

atgagtttgg
gtgatgctat
attgcattca
aaaacctcta
aagtagcatg
cccteteotge

ggctttgece

Val Thr Val Lys Lys

15

4167
4227
4287
4347
4407
4467
4527
4559

Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

Val Thr Ala Lys Lys Lys Ile Asn Gly Ile Phe Glu Gln Leu Gly Ala
35 40 45

Tyr Ile GIn Glu Ser Ala Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala
50 55 60

Glu Leu Asp Pro Val Thr Thr Glu Glu GIn Val Leu Asp Val Lys Gly
65 70 75 80

Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu Val Leu Ala Arg Arg His
85 90 95

Met Lys Val Ala Phe Phe Gly Arg Thr
100 105

Gly Lys Ser Thr Val
110

Ser Asn

Ile Asn Ala Met Leu Trp Asp Lys Val Leu Pro Ser Gly Ile Gly His

84
PD1216794/jt
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Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser

305

Pro

Glu

Thr

130

Leu

Gln

Leu

Asp

Asp

210

Val

His

Asn

Arg

Gly

290

Ala

Glu

Phe

115 120

Asn Cys Phe Leu Arg Val Glu
135

Leu Thr Glu Gly Ser Glu Glu
150

Leu Ala His Ala Leu His GIn
165

Val Ser Val Met Trp Pro Asn
180 185

Leu Val Leu Met Asp Ser Pro
195 200

Ser Trp Ile Asp Lys Phe Cys
215

Ala Asn Ser Glu Ser Thr Leu
230

Lys Val Ser Glu Arg Leu Ser
245

Arg Trp Asp Ala Ser Ala Ser
260 265

Arg GIn His Met Glu Arg Cys
275 280

Val Val Asp Arg Ser Gln Ala
295

Lys Glu Val Leu Asn Ala Arg
310

Gly Gly Gly Ala Leu Ala Glu
325

GIn Asn Phe Glu Arg Arg Phe
340 345

PD1216794/jt
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Gly

Lys

Asp

170

Ser

Gly

Leu

Met

Arg

250

Glu

Thr

Gly

Ile

Gly

330

Glu

Thr Asp
140

Arg Ser
155

Lys Gln

Lys Cys

Ile Asp

Asp Ala
220

Gln Thr
235

Pro Asn

Pro Glu

Ser Phe

Asp Arg

300

GIn Lys
315
Phe GIn

Glu Cys

85

125

Gly His

Ala Lys

Leu His

Pro Leu

190

Val Thr
205

Asp Val

Glu Lys

Ile Phe

Tyr Met

270

Leu Val

285

Ile Phe

Ala GIn

Val Arg

Ile Ser
350

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

His Phe
240

Ile Leu
255

Glu Glu

Asp Glu

Phe Val

Gly Met
320

Met Phe
335

Gln Ser

1103298906-0
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Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu

465

Arg

Met

Ile

Asn

Phe

545

Asn

Val

Glu

370

Gln

Lys

Arg

Met

Met

450

Leu

Cys

Asp

Cys

530

Ser

Ser

Lys Thr Lys Phe Glu
355

Ala Val Arg Leu Ile
375

GIn Val Tyr Cys Glu
390

Phe Ile Asp Lys Gln
405

Ile Lys GIn Ile Thr
420

Gln His
360

Thr Val Arg Ala

365

Lys

Met Asp Ser Leu His Met Ala

Glu Met

Leu Glu

Glu Glu
425

Ala Glu Glu Ile Arg Arg Leu

435

Asp Phe His Pro Ser
455

His Arg His Ile Glu
470

Ser Thr Ala Ile Thr
485

Asp Gly Leu Lys Pro
500

Met Leu Val Pro Arg
515

Asp Lys Leu Cys Ala
535

Leu Gly Trp Thr Met
550

Arg Arg Ala Leu Met
565

PD1216794/jt
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440

Pro Val

380

Arg Glu Glu Arg GIn

395

Leu Leu Ala GIn

410

Val Glu Arg GIn

Ser Val Leu Val

445

Val Leu Lys Val

460

Glu Gly Leu Gly Arg Asn

Asn Ser

Leu Leu
505

Gln Cys
520

475

Leu GIn Thr Met

490

Pro Val Ser Val

Asp

Val

430

Asp

Tyr

Met

Gln

Arg
510

Phe Ser Leu Asn Tyr

525

Asp Phe GIn Glu Asp Ile Glu

Leu Val

Gly Tyr

540

Asn Arg Phe Leu

555

Asn Asp GIn Val

570

86

Gly

Gln

Gln Ile

Ala Arg

Asp Arg
400

Tyr Lys
415

Ser Thr

Asp Tyr

Lys Asn

Ser Asp
480

Gln Asp
495

Ser Gln

Asp Leu

Phe His

Pro Lys
560

Arg Pro
575

1103298906-0
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Ile

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

Pro Leu

Leu Thr
595

Leu Thr
610

Trp Lys

Gly Leu

Glu Arg

GIn Leu

675

Gln Glu
690

Thr Pro Ala Asn Pro Ser Met Pro Pro Leu Pro

580

585

Gln Glu Glu Phe Met Val Ser Met Val Thr

Ser Arg Thr Ser
615

600

Met

605

Gly Ile Leu Val Val
620

Ala Val Gly Trp Arg Leu Ile Ala Leu Ser

630

Leu Tyr Val Tyr
645

Glu

635

Arg Leu Thr Trp Thr
650

Ala Phe Lys Arg Gln Phe Val Glu His Ala

660

Val Ile Ser Tyr

Leu Ser Gly Thr
695

Thr Arg Glu Asn Leu Glu

Glu Val

Ala Gly

Gln Pro
755

210> 75
211> 4821
<212> DNA

213>

<220>

<223>

HiAS

710

Leu Asp Ser Leu
125

Trp Leu Asp Ser
740

Ser Arg

PD1216794/jt
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Thr

680

Phe

Gln

Gln

665

Gly Ser Asn Cys Ser
685

Ala His Leu Cys GIn
700

Glu Ile Ala Ala Met
715

Ser Lys Ala Lys Leu
730

Leu Asn Met Phe Thr
745

FLRRECBT. CI. hMfn2. GA. | ink. miR538. rBG

87

590

Gly

Gly

Phe

Thr

Ser

670

His

Gln

Asn

Leu

His
750

Gln Gly

Leu Ala

Gly Val

Gly Leu
640

Lys Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0
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<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>

BRI
(1).. (130)
ITR

skt
(259) . . (562)

OMV3e (b

BEh 1
(561) .. (842)

CBTRLE)+

A

935). . (1907)
B -HEELNE T

misc_feature
(1953) .. (1958)

FHLe

CDS
(1959) . . (4232)
L TARAEHY A SEMFn2

misc_feature
(2174) . . (2194)
miR538 mut

misc_feature
(3329) .. (3349)
miR1518

misc_feature
(4233) .. (4314)

HPEFp52T1

misc_feature
(4315) .. (4342)

5

misc_feature
(4343) . . (4363)
miR538 AS

PD1216794/jt
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221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>

<222>

223> 11R

<400> 75
ctgecgegete

ggtogocogg
aggggttect
aggaagatct
cccatatatg
¢aacgaccce
gactttccat
tcaagtgtat
ctggeattat
attagtcatc
ctcccccece
gatgggegeg
4:4:403:4:4:4:0¢ )
tccttttatg
gegagteget

gcececeggete

misc_feature
(4364) . . (4382)
HRE

misc_feature
(4383) .. (4401)
miR5385 %

misc_feature
(4402) . . (4446)

3

pol yAzHE
(4500) . . (4626)
GEkEHpoly A

BRI
(4692) . . (4821)

gctegetcac
cctcagtgag
tgtagttaat
gatatcacta
gagttcogeg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tccccaccco
£8L8LEL8LLES
aggcggagag
g£Cgageceec
gogegetgeo

tgactgaccg

PD1216794/jt
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tgaggceogeco
cgagcgageg
gattaacccg
gttattaata
ttacataact
cgtcaataat
gggtggagta
gtacgeccce
tgaccttatg
tggtogaget
caattttgta
£8L8LLCECEC
gtgoggogec
£8CEECEELCE
ttcgeoceocgt

cgttactece

FEHESE A0202

cgggoaaage
cgcagagagg
ccatgetact
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttecct
gagocccacg
tttatttatt
gCCageceee
agccaatcag
gccctataaa
gcecccgeotee

acaggtgage

89

cogggogtog
gagtggccaa
tatctacgta
acggggtcat
ggccecgoctg
cccatagtaa
actgecccact
aatgacggta
acttggcagt
ttctgettca
ttttaattat
gCLLEELECELES
agcgeegcec
aagcgaagoeg
gocgoogect

geggcgegace

ggcgaccttt
ctccatcact
gccatgetcet
tagttcatag
gctgaccgee
cgccaatagg
tggcagtaca
aatggeocge
acatctacgt
ctectecccat
tttgtgcage
£Cgageeecs
tccgaaagtt
GECEEceegec
CECECCLCCe

gcecttcotee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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tccgggotgt aattageget tggtttaatg acggettgtt tetttteotgt ggetgeogtga 1020
aagccttgag gggctecggg agggeccttt gtgeggegegege ageggeteoge ggggtecete 1080
cgtgtegtgte tgecgtgggga gogecgegtg cggetecgeg ctgeceoggeg getgtgageg 1140
ctgecgggege ggegeogggge tttgtgeget cocgeoagtgteg cgegagggega geogeggoogg 1200
gggoggtgee cogeggtgeg gggggggety cgaggggaac aaaggetgeg tgeggegtsat 1260
gtgcgtggee gggtgageag gggetetegge cgegtoggte gggetgecaac cccecctgea 1320
ccccecctecc cgagttgetg agcacggece ggettegget goggggotee gtacggggeg 1380
tggegegeee ctegecgtge cgggogggee gtggoggcag gtgggggtege cgggogggec 1440
ggggccgeot cgggeoggeg aggegctoggg 22agggecec ggcgecccce ggagegcces 1500
cggetgteoga ggegeggega gocgcageca ttgectttta tggtaategt gegagaggge 1560
gcagggactt cotttgteccc aaatctgtge ggagecgaaa tectgggagge gecgecgeac 1620
cccctotage gggeogeggge cgaageggtg cggegeegge aggaaggaaa tgggegeega 1680
gggccttegt gogtcogeecge geocgecgtee cotteotecct cteccagecte ggggetgtee 1740
gcggggggac ggotgecttc gggggggacg gggoagggeg gggttogget totggegtst 1800
gaccggegge totagagect ctgetaacca tgttcatgee ttottetttt tecctacaget 1860
cctgggcaac gtgetggtta ttgtgetgte tcatcatttt ggcaaagaat tcacgegtge 1920
taggatcccg tacgacgegt geotagcaccg gtgccacc atg age ctg ctg tte age 1976
Met Ser Leu Leu Phe Ser
1 5
cgg tge aac agc atc gtg acc gtg aag aaa aac aag cgg cac atg gcc 2024
Arg Cys Asn Ser Ile Val Thr Val Lys Lys Asn Lys Arg His Met Ala
10 15 20
gaa gtg aac gcc tet cca ctg aag cac ttc gtg acc gec aag aag aag 2072
Glu Val Asn Ala Ser Pro Leu Lys His Phe Val Thr Ala Lys Lys Lys
25 30 35
atc aac ggc atc ttc gag cag ctg ggc goc tac atc caa gag age gec 2120
Ile Asn Gly Ile Phe Glu GIn Leu Gly Ala Tyr Ile GIn Glu Ser Ala
40 45 50

acc ttc ctg gaa gat acc tac aga aac gocc gag ctg gac ccc gtg acc 2168
Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala Glu Leu Asp Pro Val Thr

55 60 65 70

aca gag gaa cag gtg ctg gat gtg aag gge tac ctg agec aaa gtg cgg 2216
Thr Glu Glu GIn Val Leu Asp Val Lys Gly Tyr Leu Ser Lys Val Arg

75 80 85
ggc atc tct gaa gtg ctg gec aga cgg cat atg aag gtg gec ttt tte 2264
a0
PD1216794/jt
110125641 TERSE A0202 1103298906-0



202216244

Gly
ggc
Gly

gac
Asp

aga
Arg
135

tce

Ser

ctg
Leu

tgg
Trp

gat
Asp

aag
Lys
215

age
Ser

cgg
Arg

age
Ser

gaa

Ile

cgg
Arg

aaa
Lys
120

gtg
Val

gag
Glu

cac
His

CCC
Pro

age
Ser
200

ttc
Phe

acc
Thr

ctg
Leu

gce
Ala

ceg

Ser

ace
Thr
105

gtg
Val

gaa
Glu

gaa
Glu

cag
Gln

aat
Asn
185

Glu Val Leu Ala Arg Arg His Met Lys Val Ala Phe Phe

90
age

Ser

ctg
Leu

ggc
Gly

aag
Lys

gat
Asp
170

age
Ser

GGG ggg

Pro

tge
Cys

ctg
Leu

age
Ser

age
Ser
265

tge

Glu Arg Cys

tct
Ser
295

aac

280

cag
Gln

gce

gGC gg

Ala

cge

Asn Ala Arg

Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

Gly

att
Ile

PD1216794/jt
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aac
Asn

CCC
Pro

acc
Thr

cgg
Arg
155

aag

Lys

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag

gec
Gly

tct
Ser

gac
Asp
140

age
Ser

cag
GIn

tge
Cys

gat
Asp

gcce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

aag
Lys

gga
Gly
125

ggc
Gly

gce
Ala

ctg
Leu

cct
Pro

gtg
Val
205

gac

Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

gce

Gln Lys Ala

FEHESE A0202

age
Ser
110

atc gg

Ile

cac
His

aag
Lys

cat
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag

95

acc
Thr

c
Gly

gag
Glu

aca
Thr

gCC g8

Ala
175

ctg
Leu

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gea

gtg
Val

cac
His

gca
Ala

gtg
Val
160

Gly

aag
Lys

gaa
Glu

gtg
Val

ttt
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg
Val

atg

atc aat

gce

100

atg

Ile Asn Ala Met

acc acc
Thr Thr
130

ttt ctg
Phe Leu
145

aac cag
Asn GIn

agc ctg
Ser Leu

gac gac
Asp Asp

ctg gac
Leu Asp
210

ctg gtg
Leu Val
225

ttc cac
Phe His

aac aac
Asn Asn

gtg cgg
Val Arg

ctg ggc
Leu Gly
290

tcc gee
Ser Ala
305

cct gaa

Gln Gly Met Pro Glu

91

115

aac
Asn

ctg
Leu

ctg
Leu

gtg
Val

ctg
Leu
195

age

Ser

gce
Ala

aag
Lys

aga
Arg

cgg
Arg
275

gtc
Val

aaa
Lys

ggc
Gly

tgc
Cys

aca
Thr

gce
Ala

tce
Ser
180

gtg
Val

tgg
Trp

aat
Asn

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

gga
Gly

ctg tgg
Leu Trp

ttt ctg
Phe Leu

gag ggc
Glu Gly
150

cat gct
His Ala
165

gtg atg
Val Met

ctg atg
Leu Met

atc gac
Ile Asp

agc gag
Ser Glu
230

tcc gag
Ser Glu
245

gac gcc
Asp Ala

cat atg
His Met

gat aga
Asp Arg

gtg ctg
Val Leu
310

ggt gea
Gly Ala

2312

2360

2408

2456

2504

2552

2600

2648

2696

2744

2792

2840

2888

2936

1103298906-0
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ctg
Leu

cgg
Arg

gag
Glu

atc
Ile
375

gag
Glu

cag
Gln

acc
Thr

aga
Arg

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce

gce
Ala

aga
Arg

cag
Gln
360

atg
Met

gaa
Glu

ctg
Leu

gaa
Glu

cgg
Arg
440

cca
Pro

gaa gg

Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat

gag
Glu

tte
Phe
345

cat
His

gac
Asp

atg
Met

gaa
Glu

gag
Glu
425

ctg
Leu

gtg
Val

c
Gly

age
Ser

ctg
Leu
505

tge
Cys

tte

Ala Asp Phe

535

315

gga ttt caa

gtg

ceg

atg

Gly Phe GIn Val Arg Met

330

gag gag tgc
Glu Glu Cys

acc gtg cgg
Thr Val Arg

agc ctg cat

atc
Ile

gce
Ala
365

atg

age
Ser
350

aag
Lys

gce

335

cag
Gln

cag
Gln

gce

Ser Leu His Met Ala Ala

380

Cgg gaa gag
Arg Glu Glu
395

ctg ctg gee
Leu Leu Ala
410

gtg gaa aga
Val Glu Arg

agc gtg ctg
Ser Val Leu

gtg ctg aaa
Val Leu Lys
460

ctg ggec aga
Leu Gly Arg
475

ctg cag acc
Leu GIn Thr
490

cct gtg tee
Pro Val Ser

ttt agec ctg
Phe Ser Leu

caa gag gac
Gln Glu Asp
540

PD1216794/jt
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aga
Arg

cag
Gln

cag
Gln

gtc
Val
445

gtc
Val

aac
Asn

atg
Met

gtc
Val

aac
Asn
525

atc
Ile

FEHESE A0202

cag
Gln

gac
Asp

gtg
Val
430

gac

Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag

gac
Asp

tac
Tyr
415

tce

Ser

gac
Asp

aaa
Lys

age
Ser

cag
Gln
495

tce
Ser

gac
Asp

ttt

320

tte
Phe

age
Ser

att
Ile

aga
Arg

cgg
Arg
400

aag

Lys

ace
Thr

tac
Tyr

aac
Asn

gac
Asp
480

gac
Asp

cag
Gln

ctg
Leu

cac

Glu Phe His

gag
Glu

gce
Ala

gce
Ala

gag
Glu
385

ctg
Leu

ctg
Leu

gect
Ala

cag
Gln

gag
Glu
465

aga
Arg

atg
Met

atc
Ile

aac
Asn

ttc

ttc

cag

aac

Phe GIn Asn

gtc
Val

gaa
Glu
370

cag
Gln

aag
Lys

cgg
Arg

atg
Met

atg
Met
450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc
Cys
530

age

aag
Lys
355

gce
Ala

cag
Gln

ttc
Phe

atc
Ile

gce
Ala
435

gac

Asp

cac
His

age
Ser

gac
Asp

atg
Met
515

gac
Asp

cte

Phe Ser Leu

545

92

340

acc
Thr

gtc
Val

gtc
Val

atc
Ile

aag
Lys
420

gag
Glu

ttt
Phe

cgg
Arg

acc
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

£e6

325

ttc
Phe

aag
Lys

aga
Arg

tac
Tyr

gac
Asp
405

cag
Gln

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gtg
Val

ctg
Leu

tgg

gag
Glu

ttc
Phe

ctg
Leu

tgc
Cys
390

aag

Lys

atc
Ile

atc
Ile

CCC
Pro

atc
Ile
470

atc
Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca

Gly Trp Thr

550

2984

3032

3080

3128

3176

3224

3272

3320

3368

3416

3464

3512

3560

3608

1103298906-0
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atg
Met

atg
Met

aat
Asn

ttc
Phe

tct
Ser
615

tgg
Trp

tac
Tyr

cgg
Arg

tac
Tyr

aca
Thr
695

gaa
Glu

ctg
Leu

age
Ser

ctg
g8e
Gly

cct
Pro

atg
Met
600

atg
Met

cgg
Arg

gag
Glu

cag
Gln

acc
Thr
680

ttc
Phe

caa
Gln

cag
Gln

gag

gtc aac aga
Leu Val Asn Arg

tac
Tyr

age
Ser
585

gtg
Val

ggc
Gly

ctg
Leu

aga
Arg

ttt
Phe
665

ggc
Gly

gce
Ala

gag
Glu

age
Ser

ctg

aac
Asn
570

atg
Met

tct
Ser

atc
Ile

atc
Ile

ctg
Leu
650

gtg
Val

age
Ser

cac
His

atc
Ile

aag
Lys
730

aat

555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce
Ala
635

acc
Thr

gaa
Glu

aat
Asn

ctg
Leu

gce
Ala
715

gce
Ala

atg

ttt ctg ggec ccc aag
Phe Leu Gly Pro Lys

cag

cca
Pro

gtc
Val

gtc
Val
620

ctg
Leu

1gg
Trp

cac
His

tge
Cys

tegt
Cys
700

gcce
Ala

aag
Lys

ttc

560

gtg cag agg ccc
GIn Val Gln Arg Pro

ctg
Leu

acc
Thr
605

gtc
Val

age
Ser

acc
Thr

gce
Ala

age
Ser
685

cag
Gln

atg
Met

ctg
Leu

acc

Glu Leu Asn Met Phe Thr

745

cct
Pro
590

ggc
Gly

ggc gg
Gly

ttt gg

Phe

acc
Thr

tce
Ser
670

cac
His

cag
Gln

aat
Asn

ctg
Leu

cac
His
750

575

cag ggc
Gln Gly

ctg gee
Leu Ala

¢ gtt
Gly Val

¢ ctg
Gly Leu
640

aag gcc
Lys Ala
655

gag aaa
Glu Lys

cag gtg
Gln Val

gtc gac
Val Asp

aag aaa
Lys Lys
720

aga aac
Arg Asn
735

cag tac
Gln Tyr

aac
Asn

att
Ile

age
Ser

age
Ser

gtg
Val
625

tat
Tyr

aaa
Lys

ctg
Leu

cag
Gln

gtg
Val
705

atc
Ile

aag
Lys

ctg
Leu

taaagcggec gcaagettge acccgtacct ttgggagege

cgtcacccgt totgttggat coctggagge ttgetgaagg

PD1216794/jt
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93

age

aga

ceg

gce

ctg

Ser Arg Arg Ala Leu

cct
Pro

ctg
Leu

ctg
Leu
610

tgg
Trp

ggc
Gly

gag
Glu

cag
Gln

caa
Gln
690

acc
Thr

gag
Glu

gce
Ala

cag
Gln

gocgeecotegt cgtgteogtga

ctgtatgetg ttgacgtcca

ctg
Leu

aca
Thr
595

acc
Thr

aaa
Lys

ctg
Leu

cgg
Arg

ctg
Leu
675

gag
Glu

aga
Arg

gtg
Val

ggc
Gly

cct
Pro
755

aca
Thr
580

caa
Gln

age
Ser

gect
Ala

ctg
Leu

gce
Ala
660

gtg
Val

ctg
Leu

gag
Glu

cte
Leu

tgg
Trp
740

age
Ser

565

CGC

gce

Pro Ala

gag
Glu

aga
Arg

gtt
Val

tac
Tyr
645

ttc
Phe

atc
Ile

tcc gg

Ser

aac
Asn

gac
Asp
125

ctg
Leu

cge
Arg

gaa
Glu

aca
Thr

ggc
Gly
630

gtg
Val

aag
Lys

age
Ser

a
Gly

ctg
Leu
710

tce
Ser

gac
Asp

taa

3656

3704

3752

3800

3848

3896

3944

3992

4040

4088

4136

4184

4232

4292
4352

1103298906-0
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gaacctgttc tgttttggec actgactgac agaacagget ggacgtcaac aggacacaag 4412
goctgttact agcactcaca tggaacaaat ggcccagatc agetttctag agtcgacceg 4472
ggcggeoggeg gocgectaag geotcegaggat ctttttecct ctgeccaaaaa ttatggggac 4532
atcatgaagc cccttgageca tcotgacttct ggctaataaa ggaaatttat tttcattgca 4592
atagtgtgtt ggaatttttt gtgtetctca ctcggataag gatcttecta gagecatgget 4652
acgtagataa gtagcatggce gggttaatca ttaactacaa ggaaccccta gtgatggagt 4712

tggeccactce ctototgege gotegetege tcactgagge cgggegacca aaggtegece 4772

gacgecoggg ctttgeccecgg geoggecctcag tgagegageg agegegeag 4821
210> 76

Q211> 757

212> PRT

Q213> ATF%

<220>

223> GRiIESRRE

<400> 76

Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys
1 5 10 15

Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

Val Thr Ala Lys Lys Lys Ile Asn Gly Ile Phe Glu GIn Leu Gly Ala
35 40 45

Tyr Ile GIn Glu Ser Ala Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala
50 55 60

Glu Leu Asp Pro Val Thr Thr Glu Glu GIn Val Leu Asp Val Lys Gly
65 70 75 80

Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu Val Leu Ala Arg Arg His
85 90 95

Met Lys Val Ala Phe Phe Gly Arg Thr Ser Asn Gly Lys Ser Thr Val
100 105 110

Ile Asn Ala Met Leu Trp Asp Lys Val Leu Pro Ser Gly Ile Gly His
115 120 125

94
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Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser

305

Pro

Glu

Thr

130

Leu

Gln

Leu

Asp

Asp

210

Val

His

Asn

Arg

Gly

290

Ala

Glu

Phe

Asn Cys Phe Leu Arg Val
135

Leu Thr Glu Gly Ser Glu
150

Leu Ala His Ala Leu His
165

Val Ser Val Met Trp Pro
180

Leu Val Leu Met Asp Ser
195 200

Ser Trp Ile Asp Lys Phe
215

Ala Asn Ser Glu Ser Thr
230

Lys Val Ser Glu Arg Leu
245

Arg Trp Asp Ala Ser Ala
260

Arg GIn His Met Glu Arg
275 280

Val Val Asp Arg Ser Gln
295

Lys Glu Val Leu Asn Ala
310

Gly Gly Gly Ala Leu Ala
325

GIn Asn Phe Glu Arg Arg
340

PD1216794/jt

110125641
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Glu

Glu

Gln

Asn

185

Pro

Cys

Leu

Ser

Ser

265

Cys

Ala

Arg

Glu

Phe
345

Gly

Lys

Asp

170

Ser

Gly

Leu

Met

Arg

250

Glu

Thr

Gly

Ile

Gly

330

Glu

Thr Asp
140

Arg Ser
155

Lys Gln

Lys Cys

Ile Asp

Asp Ala
220

Gln Thr
235

Pro Asn

Pro Glu

Ser Phe

Asp Arg

300

GIn Lys
315
Phe GIn

Glu Cys

95

Gly

Ala

Leu

Pro

Val

205

Asp

Glu

Ile

Tyr

Leu

285

Ile

Ala

Val

Ile

His

Lys

His

Leu

190

Thr

Val

Lys

Phe

Met

270

Val

Phe

Gln

Arg

Ser
350

Glu Ala

Thr Val
160

Ala Gly
175

Leu Lys

Thr Glu

Phe Val

His Phe
240

Ile Leu
255

Glu Glu

Asp Glu

Phe Val

Gly Met
320

Met Phe
335

Gln Ser

1103298906-0
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Ala Val Lys Thr Lys Phe Glu GIn His Thr Val Arg Ala Lys Gln Ile
355 360 365

Ala Glu Ala Val Arg Leu Ile Met Asp Ser Leu His Met Ala Ala Arg
370 375 380

Glu GIn GIn Val Tyr Cys Glu Glu Met Arg Glu Glu Arg GIn Asp Arg
385 390 395 400

Leu Lys Phe Ile Asp Lys GIn Leu Glu Leu Leu Ala GIn Asp Tyr Lys
405 410 415

Leu Arg Ile Lys GIn Ile Thr Glu Glu Val Glu Arg GIn Val Ser Thr
420 425 430

Ala Met Ala Glu Glu Ile Arg Arg Leu Ser Val Leu Val Asp Asp Tyr
435 440 445

GIn Met Asp Phe His Pro Ser Pro Val Val Leu Lys Val Tyr Lys Asn
450 455 460

Glu Leu His Arg His Ile Glu Glu Gly Leu Gly Arg Asn Met Ser Asp
465 470 475 480

Arg Cys Ser Thr Ala Ile Thr Asn Ser Leu Gln Thr Met Gln GIn Asp
485 490 495

Met Ile Asp Gly Leu Lys Pro Leu Leu Pro Val Ser Val Arg Ser GIn
500 505 510

Ile Asp Met Leu Val Pro Arg Gln Cys Phe Ser Leu Asn Tyr Asp Leu
515 520 525

Asn Cys Asp Lys Leu Cys Ala Asp Phe GIn Glu Asp Ile Glu Phe His
530 535 540

Phe Ser Leu Gly Trp Thr Met Leu Val Asn Arg Phe Leu Gly Pro Lys
545 550 555 560

Asn Ser Arg Arg Ala Leu Met Gly Tyr Asn Asp GIn Val GIn Arg Pro
565 570 575

96
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110125641 FEHESE A0202 1103298906-0



202216244

Ile

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

Pro Leu

Leu Thr
595

Leu Thr
610

Trp Lys

Gly Leu

Thr Pro Ala Asn
580

Gln Glu Glu Phe

Ser Arg Thr Ser
615

Ala Val Gly Trp
630

Leu Tyr Val Tyr
645

Glu Arg Ala Phe Lys Arg

GIn Leu
675

Gln Glu
690

660

Val Ile Ser Tyr

Leu Ser Gly Thr
695

Thr Arg Glu Asn Leu Glu

Glu Val

Ala Gly

Gln Pro
755

210> 717
211> 4905
<212> DNA

213>

<220>

223> #pE

710

Leu Asp Ser Leu
125

Trp Leu Asp Ser
740

Ser Arg

PD1216794/jt
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Pro Ser Met Pro Pro Leu
585

Met Val Ser Met Val Thr
600 605

Met Gly Ile Leu Val Val
620

Arg Leu lle Ala Leu Ser
635

Glu Arg Leu Thr Trp Thr
650

Gln Phe Val Glu His Ala
665

Thr Gly Ser Asn Cys Ser
680 685

Phe Ala His Leu Cys Gln
700

Gln Glu Ile Ala Ala Met
715

Pro

590

Gly

Gly

Phe

Thr

Ser

670

His

Gln

Asn

Gln Gly

Leu Ala

Gly Val

Gly Leu

640

Lys Ala

655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Gln Ser Lys Ala Lys Leu Leu Arg Asn

730

Glu Leu Asn Met Phe Thr
745

97

His
750

135

Gln Tyr

1103298906-0
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<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
221>

BRI
(1).. (130)
ITR

skt
(259) . . (562)

OMV3e (b

BEh 1
(561) .. (842)

CBTRLE)+

935). . (1907)
B -HEELNE T

misc_feature
(1953) .. (1958)

FHLe

CDS
(1959) . . (4232)
L TARAEHY A SEMFn2

misc_feature
(2174) . . (2194)
miR538 mut

misc_feature
(3329) .. (3349)
ZegmiR 1518

misc_feature
(4233) .. (4314)

HPEFp4271

misc_feature
(4315) .. (4342)

5

misc_feature
(4343) . . (4363)
K E. miR1518 AS

misc_feature

PD1216794/jt
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<222>
<223>

<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>
<222>
<223>
<220>
221>

<222>

223> 11R

<400> 77
ctgecgegete

ggtogecogg
aggggttect
aggaagatct
cccatatatg
€aacgaccece
gactttccat
tcaagtgtat
ctggeattat
attagtcatc
ctcccceocce
gatgggegeg
4:4:403:4:4:4:0¢ )
tccttttatg
gggagtoget
goccoggete

tccgggotgt

(4364) . . (4382)
e

misc_feature
(4383) .. (4401)

KEmMIR 151865%

misc_feature
(4402) . . (4446)

3

pol yAzH 5
(4584) .. (4710)
GEkEHpolyA

E B
(4776) . . (4905)

gctegetcac
cctcagtgag
tgtagttaat
gatatcacta
gagttcogeg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tccccaccco
£8L8LEL8LLES
aggcggagag
g£Cgageceec
gogegetgeo
tgactgaccg

aattagcgcet

PD1216794/jt
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tgaggceogeco
cgagcgageg
gattaacccg
gttattaata
ttacataact
cgtcaataat
gggtggagta
gtacgcccceo
tgaccttatg
tggtogaget
caattttgta
£8L8LLCECEC
gtgoggogec
£8CEECEELCE
ttcgeoceocgt
cgttactece

tggtttaatg

FEHESE A0202

cgggoaaage
cgcagagagg
ccatgetact
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttecct
gagecccacg
tttatttatt
gccagecees
agccaatcag
gccctataaa
gcecccgeotee
acaggtgage

acggettgtt

99

cogggogtog
gagtggccaa
tatctacgta
acggggtcat
ggccecgoctg
cccatagtaa
actgecccact
aatgacggta
acttggcagt
ttctgettca
ttttaattat
gCLLEELECELES
agcgeegcec
aagcgaagoeg
gocgoogect
gggegeggacyg
tocttttetegt

ggcgaccttt
ctccatcact
gccatgetcet
tagttcatag
gctgaccgee
cgccaatagg
tggcagtaca
aatggcccge
acatctacgt
ctectecccat
tttgtgcage
£Cgageeecs
tccgaaagtt
GECEEceegec
CECECCLCCe
gecectteotee

ggctgegtga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1103298906-0



202216244

aagccttgag
cgtgtgtegtg
ctgogggege
gggoggtgec
gtgogtegeg
ccccoctece
tggogegges
ggggocgect
cggetgteoga
gcagggactt
ccccteotage
gggcottogt
gegegegeeac
gaccggeeec
cctgggcaac

taggatcccg

tgc aac
Cys Asn

cgg
Arg

aac
Asn

gaa gtg
Glu Val

atc aac
Ile Asn
40

ggc
Gly

ttc
Phe

acc
Thr
55

ctg
Leu

aca
Thr

gag
Glu

gaa
Glu

atc tect
Ile Ser

£e6
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gggotoogeg
tgogteggea
£8CLCELLLC
cogoggtgog
gggtgageag
cgagttgetg
ctcgeeogtge
H:3:4:4010 4445
ggcgegecea
coctttgtece
g8L8CECELES
gecgtegeocge
ggctgeottce
tctagagect
gtgctggtta

tacgacgegt

atc
Ile

gt
Va

age
Ser
10

tct
Ser

cc
Pr

gce
Ala

ttc
Phe

atc
Ile

ga
Gl

gaa
Glu

gat
Asp

ac
Th
60

cag gtg ct
GIn Val Le
75

gaa gtg ct

agggeocottt
gocgeecgogte
tttgtgeget
gggggggety
geggtetees
ageacggece
H::4:001:3:4:4:4)
agggetogeg
geocgeageca
aaatctgtgc
cgaageggte
gocecgeeogtce
g8LgegLgLacyg
ctgctaacca
ttgtgetgte

gctagcaccg

g acc gtg
| Thr Val

a ctg aag
o Leu Lys
30

g cag ctg

u Gln Leu
45

¢ tac aga

r Tyr Arg

g gat gtg
u Asp Val

g gcc aga

gtgogggees
cggetecgeg
ccgeoagtgtg
Ggagggeaac
cgegteggte
ggottogggt
gtggeggeag
g£8aggeecec
ttgectttta
ggagccgaaa
CEECLCCLEC
ccttcteocct
g£8£8Cageecy
tgttcatgee

tcatcatttt

ageggetogg
ctgcecoggeg
cgcgaggega
aaaggetgeg
gggctgcaac
goggggctee
gtggggetec
g8CLgLCCCCe
tggtaategt
totgggagge
aggaaggaaa
ctccagecte
gggttoggot
ttettetttt

ggcaaagaat

ggggtgogte
gotgtgageg
gegeggeogg
tgoggggtet
cccecectgea
gtacggggcg
cgggogessc
ggagogeogg
gcgagagggc
gecegecgeac
tgggcgggga
ggggotgtee
tctggegtet
tcctacaget

tcacgegtge

gtgccacc atg age ctg ctg ttc age
Met Ser Leu Leu Phe Ser

1

aag aaa aac
Lys Lys Asn
15

cac ttc gtg
His Phe Val

tac
Tyr

ggc goe
Gly Ala

aac gcc
Asn Ala

gag
Glu
65

tac
Tyr

aag gge
Lys Gly
80

cgg cat atg

cac
His
20

aag cgg
Lys Arg

acc gee
Thr Ala
35

aag
Lys

atc
Ile
50

caa
Gln

gag
Glu

ctg gac
Leu Asp

CCC
Pro

ctg
Leu

aaa
Lys

age
Ser

aag gtg gcc

Glu Val Leu Ala Arg Arg His Met Lys Val Ala

/it

FEHESE A0202

100

5

atg gocc
Met Ala

aag aag
Lys Lys

age gee
Ser Ala

gtg acc
Val Thr
70

gtg cgg
Val Arg
85

ttt tte
Phe Phe

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1976

2024

2072

2120

2168

2216

2264

1103298906-0
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gac
Asp

aga
Arg
135

tce

Ser

ctg
Leu

tgg
Trp

gat
Asp

aag
Lys
215

age
Ser

cgg
Arg

age
Ser

gaa

cgg
Arg

aaa
Lys
120

gtg
Val

gag
Glu

cac
His

CCC
Pro

age
Ser
200

ttc
Phe

acc
Thr

ctg
Leu

gce
Ala

ceg

ace
Thr
105

gtg
Val

gaa gg

Glu

gaa
Glu

cag
Gln

aat
Asn
185

90
age

Ser

ctg
Leu

Gly

aag
Lys

gat
Asp
170

age
Ser

GGG ggg

Pro

tge
Cys

ctg
Leu

age
Ser

age
Ser
265

tge

Glu Arg Cys

tct
Ser
295

aac

280

cag
Gln

gce

gGC gg

Ala

cge

Asn Ala Arg

Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

Gly

att
Ile

PD1216794/jt

110125641

aac
Asn

CCC
Pro

acc
Thr

cgg
Arg
155

aag

Lys

aag
Lys

atc
Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag

gec

tct
Ser

gac gg

Asp
140

age
Ser

cag
GIn

tge
Cys

gat
Asp

gcce
Ala
220

acc
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

aag
Lys

gga
Gly
125

Gly

gce
Ala

ctg
Leu

cct
Pro

gtg
Val
205

gac

Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc
Ile

gce

Gln Lys Ala

315

FEHESE A0202

age
Ser
110

atc gg

Ile

cac
His

aag
Lys

cat
His

ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag

95

acc
Thr

Gly

gag
Glu

aca
Thr

gCC g8

Ala
175

ctg
Leu

acc
Thr

ttc
Phe

cac
His

atc
Ile
255

gaa
Glu

gac
Asp

ttt
Phe

gea

gtg
Val

cac
His

gca
Ala

gtg
Val
160

Gly

aag
Lys

gaa
Glu

gtg
Val

ttt
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg
Val

atg

Gln Gly Met

320

atc aat
Ile Asn

acc acc
Thr Thr
130

ttt ctg
Phe Leu
145

aac cag
Asn GIn

agc ctg
Ser Leu

gac gac
Asp Asp

ctg gac
Leu Asp
210

ctg gtg
Leu Val
225

ttc cac
Phe His

aac aac
Asn Asn

gtg cgg
Val Arg

ctg ggc
Leu Gly
290

tcc gee
Ser Ala
305

cct gaa
Pro Glu

101

gce
Ala
115

aac
Asn

ctg
Leu

ctg
Leu

gtg
Val

ctg
Leu
195

age
Ser

gce
Ala

aag
Lys

aga
Arg

cgg
Arg
275

gtc
Val

aaa
Lys

ggc
Gly

100

atg
Met

tgc
Cys

aca
Thr

gce
Ala

tce
Ser
180

gtg
Val

tgg
Trp

aat
Asn

gtg
Val

tgg
Trp
260

cag
Gln

gtg
Val

gag
Glu

gga
Gly

ctg tgg
Leu Trp

ttt ctg
Phe Leu

gag ggc
Glu Gly
150

cat gct
His Ala
165

gtg atg
Val Met

ctg atg
Leu Met

atc gac
Ile Asp

agc gag
Ser Glu
230

tcc gag
Ser Glu
245

gac gcc
Asp Ala

cat atg
His Met

gat aga
Asp Arg

gtg ctg
Val Leu
310

ggt gea
Gly Ala
325

2312

2360

2408

2456

2504

2552

2600

2648

2696

2744

2792

2840

2888

2936

1103298906-0



202216244

ctg
Leu

cgg
Arg

gag
Glu

atc

375

gag
Glu

cag
Gln

acc
Thr

aga
Arg

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

gce
Ala

aga
Arg

cag
Gln
360

atg
Met

gaa
Glu

ctg
Leu

gaa
Glu

cgg
Arg
440

cca
Pro

gaa gg

Glu

aat
Asn

ctg
Leu

cag
Gln
520

gat
Asp

gag
Glu

tte
Phe
345

cat
His

gac
Asp

atg
Met

gaa
Glu

gag
Glu
425

ctg
Leu

gtg
Val

Gly

age
Ser

ctg
Leu
505

tge
Cys

tte
Phe

gga ttt
Gly Phe
330

gag gag
Glu Glu

acc gtg
Thr Val

agc ctg
Ser Leu

cgg gaa
Arg Glu
395

ctg ctg
Leu Leu
410

gtg gaa
Val Glu

agc gtg
Ser Val

gtg ctg
Val Leu

ctg ggc
Leu Gly
475

ctg cag
Leu GIn
490

cct gtg
Pro Val

ttt age
Phe Ser

caa gag
Gln Glu
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caa gtg
Gln Val

tge atc
Cys Ile

cgg gcc
Arg Ala
365

cat atg
His Met
380

gag aga
Glu Arg

gcc cag
Ala GIn

aga cag
Arg Gln

ctg gtc
Leu Val
445

aaa gtc
Lys Val
460

aga aac
Arg Asn

acc atg
Thr Met

tcc gte
Ser Val

ctg aac
Leu Asn
525

gac atc
Asp Ile
540

FEHESE A0202

cgg
Arg

age
Ser
350

aag
Lys

gce
Ala

cag
Gln

gac
Asp

gtg
Val
430

gac

Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag

atg
Met
335

cag
Gln

cag
Gln

gce
Ala

gac
Asp

tac
Tyr
415

tce

Ser

gac
Asp

aaa
Lys

age
Ser

cag
Gln
495

tce
Ser

gac
Asp

ttt

tte
Phe

age
Ser

att
Ile

aga
Arg

cgg
Arg
400

aag

Lys

ace
Thr

tac
Tyr

aac
Asn

gac
Asp
480

gac
Asp

cag
Gln

ctg
Leu

cac

Glu Phe His

gag ttc
Glu Phe

gcc gte
Ala Val

gcc gaa
Ala Glu
370

gag cag
Glu GIn
385

ctg aag
Leu Lys

ctg cgg
Leu Arg

gct atg
Ala Met

cag atg
Gln Met
450

gag ctg
Glu Leu
465

aga tgc
Arg Cys

atg atc
Met Ile

atc gat
Ile Asp

aac tgc
Asn Cys
530

ttc age
Phe Ser
545

102

cag
Gln

aag
Lys
355

gce
Ala

cag
Gln

ttc
Phe

atc
Ile

gce
Ala
435

gac
Asp

cac
His

age
Ser

gac
Asp

atg
Met
515

gac
Asp

cte
Leu

aac
Asn
340

acc
Thr

gtc
Val

gtc
Val

atc
Ile

aag
Lys
420

gag
Glu

ttt
Phe

cgg
Arg

acc
Thr

ggc
Gly
500

ctg
Leu

aag
Lys

£e6

ttc
Phe

aag
Lys

aga
Arg

tac
Tyr

gac
Asp
405

cag
Gln

gaa
Glu

cac
His

cac
His

gce
Ala
485

ctg
Leu

gtg
Val

ctg
Leu

tgg

gag
Glu

ttc
Phe

ctg
Leu

tgc
Cys
390

aag

Lys

atc
Ile

atc
Ile

CCC
Pro

atc
Ile
470

atc
Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca

Gly Trp Thr

550

2984

3032

3080

3128

3176

3224

3272

3320

3368

3416

3464

3512

3560

3608

1103298906-0
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atg

ctg

gte

aac

aga

Met Leu Val Asn Arg

atg
Met

aat
Asn

ttc
Phe

tct
Ser
615

tgg
Trp

tac
Tyr

cgg
Arg

tac
Tyr

aca
Thr
695

gaa
Glu

ctg
Leu

age
Ser

ggc
Gly

cct
Pro

atg
Met
600

atg
Met

cgg
Arg

gag
Glu

cag
Gln

acc
Thr
680

ttc
Phe

caa
Gln

cag
Gln

gag

tac
Tyr

age
Ser
585

gtg
Val

ggc
Gly

ctg
Leu

aga
Arg

ttt
Phe
665

ggc
Gly

gce
Ala

gag
Glu

age
Ser

ctg

aac
Asn
570

atg
Met

tct
Ser

atc
Ile

atc
Ile

ctg
Leu
650

gtg
Val

age
Ser

cac
His

atc
Ile

aag
Lys
730

aat

555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce
Ala
635

acc
Thr

gaa
Glu

aat
Asn

ctg
Leu

gce
Ala
715

gce
Ala

atg

ttt
Phe

cag
GIn

cca
Pro

gtc
Val

gtc
Val
620

ctg
Leu

1gg
Trp

cac
His

tge
Cys

tegt
Cys
700

gcce
Ala

aag
Lys

ttc

ctg
Leu

gtg
Val

ctg
Leu

acc
Thr
605

gtc
Val

age
Ser

acc
Thr

gce
Ala

age
Ser
685

cag
Gln

atg
Met

ctg
Leu

acc

Glu Leu Asn Met Phe Thr

745

Gly

cag
Gln

cct
Pro
590

ttt
Phe

acc
Thr

tce
Ser
670

cac
His

cag
Gln

aat
Asn

ctg
Leu

cac

ccC aag
Pro Lys
560

agg cce
Arg Pro
575

cag ggc
Gln Gly

ctg gee
Leu Ala

ggc gtt
Gly Val

gge ctg
Gly Leu
640

aag gcc
Lys Ala
655

gag aaa
Glu Lys

cag gtg
Gln Val

gtc gac
Val Asp

aag aaa
Lys Lys
720

aga aac
Arg Asn
735

cag tac

aac
Asn

att
Ile

age
Ser

age
Ser

gtg
Val
625

tat
Tyr

aaa
Lys

ctg
Leu

cag
Gln

gtg
Val
705

atc
Ile

aag
Lys

ctg

His GIn Tyr Leu

750

taaagcggec gcaagettge acccgtacct ttgggagege

cgtcacccgt totgttggat coctggagge ttgetgaagg

ccttgaggac agttttggec actgactgac tgtcctcagt

PD1216794/jt

110125641

FEHESE A0202

103

age
Ser

cct
Pro

ctg
Leu

ctg
Leu
610

tgg
Trp

ggc
Gly

gag
Glu

cag
Gln

caa
Gln
690

acc
Thr

gag
Glu

gce
Ala

cag
Gln

gocgeecotegt cgtgteogtga
ctgtatgetg ttecttataaa

ttataagaac aggacacaag

aga
Arg

ctg
Leu

aca
Thr
595

acc
Thr

aaa
Lys

ctg
Leu

cgg
Arg

ctg
Leu
675

gag
Glu

aga
Arg

gtg
Val

ggc
Gly

cct

cgg
Arg

aca
Thr
580

caa
Gln

age
Ser

gect
Ala

ctg
Leu

gce
Ala
660

gtg
Val

ctg
Leu

gag
Glu

cte
Leu

tgg
Trp
740

age

gce
Ala
565

CCC
Pro

gag
Glu

aga
Arg

gtt
Val

tac
Tyr
645

ttc
Phe

atc
Ile

tce
Ser

aac
Asn

gac
Asp
125

ctg
Leu

cge

Pro Ser Arg

755

ctg
Leu

gce
Ala

gaa
Glu

aca
Thr

ggc
Gly
630

gtg
Val

aag
Lys

age
Ser

gga
Gly

ctg
Leu
710

tce
Ser

gac
Asp

taa

3656

3704

3752

3800

3848

3896

3944

3992

4040

4088

4136

4184

4232

4292

4352
4412

1103298906-0
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gectgttact
gtaggtetec
gttaagettt
ccctetgeca
taaaggaaat
taaggatctt
acaaggaacc
ageccgegece
agogagegog
<210>
211>

212>
213>

18
757
PRT

<220>
<223>

<400> 78

Met Ser Leu Leu Phe Ser Arg Cys Asn

1

Asn Lys Arg His Met Ala Glu Val Asn

Val Thr Ala Lys Lys Lys Ile Asn Gly

35

Tyr Ile GIn Glu Ser Ala Thr Phe Leu

50

Glu Leu Asp Pro Val Thr Thr Glu Glu
70

65

Tyr Leu Ser Lys Val Arg Gly Ile Ser
85

Met Lys Val Ala Phe Phe Gly Arg Thr

agcactcaca
ggtaggettt
ctagagtcga
aaaattatgg
ttattttcat
cctagagcat
cctagtgatg
accaaaggtc

cag

AT

GRS

5

20

100

PD1216794/jt
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tggaacaaat
tctecgtege
GCCgLEceec
ggacatcatg
tgcaatagtg
ggctacgtag
gagttggeoca

gCCcgacgce

40

55

FEHESE A0202

ggcccagate
aggacgcagyg
gE8CEECCECC
aagccccttg
tgttggaatt
ataagtagca
ctecoteotet

cgggetttge

10

25

75

90

105

104

tagggtegee
gttegggect
taaggectcga
agcatctgac
ttttgtgtet
tggoggetta
gecgegetege

CCgeecegece

30

45

110

ccacctgeceg
agagcttatc
ggatottttt
ttctggctaa
ctcactcgga
atcattaact
tcgetcactg

tcagtgageg

Ser Ile Val Thr Val Lys Lys

15

Ala Ser Pro Leu Lys His Phe

Ile Phe Glu Gln Leu Gly Ala

Glu Asp Thr Tyr Arg Asn Ala
60

Gln Val Leu Asp Val Lys Gly

80

Glu Val Leu Ala Arg Arg His

95

Ser Asn Gly Lys Ser Thr Val

4472
4532
4592
4652
4712
4772
4832
4892
4905

1103298906-0



Ile

Thr

Phe

145

Asn

Ser

Asp

Leu

Leu

225

Phe

Asn

Val

Leu

Ser

305

Pro

202216244

Asn Ala Met
115

Thr Asn Cys
130

Leu Leu Thr

Gln Leu Ala

Leu Val Ser
180

Asp Leu Val
195

Asp Ser Trp
210

Val Ala Asn

His Lys Val

Asn Arg Trp
260

Arg Arg GIn
275

Gly Val Val
290

Ala Lys Glu

Glu Gly Gly

PD1216794/jt
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Leu Trp Asp

Phe Leu Arg
135

Glu Gly Ser
150

His Ala Leu
165

Val Met Trp

Leu Met Asp

Ile Asp Lys
215

Ser Glu Ser
230

Ser Glu Arg
245

Asp Ala Ser

His Met Glu

Asp Arg Ser
295

Val Leu Asn
310

Gly Ala Leu
325

FEHESE A0202

Lys Val
120

Val Glu

Glu Glu

His Gln

Pro Asn

185

Ser Pro
200

Phe Cys

Thr Leu

Leu Ser

Ala Ser

265

Arg Cys

280

Gln Ala

Ala Arg

Ala Glu

Leu

Gly

Lys

Asp

170

Ser

Gly

Leu

Met

Arg

250

Glu

Thr

Gly

Ile

Gly
330

Pro Ser Gly
125

Thr Asp Gly
140

Arg Ser Ala
155

Lys GIn Leu

Lys Cys Pro

Ile Asp Val
205

Asp Ala Asp
220

Gln Thr Glu
235

Pro Asn lle

Pro Glu Tyr

Ser Phe Leu
285

Asp Arg lle
300

Gln Lys Ala
315

Phe Gln Val

105

Ile Gly His

His Glu Ala

Lys Thr Val
160

His Ala Gly
175

Leu Leu Lys
190

Thr Thr Glu

Val Phe Val

Lys His Phe
240

Phe Ile Leu
255

Met Glu Glu
270

Val Asp Glu

Phe Phe Val

Gln Gly Met
320

Arg Met Phe
335

1103298906-0
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Glu

Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu

465

Arg

Met

Ile

Asn

Phe

545

Asn

Phe

Val

Glu

370

Gln

Lys

Arg

Met

Met

450

Leu

Cys

Ile

Asp

Cys

530

Ser

Ser

GIn Asn Phe
340

Lys Thr Lys
355

Ala Val Arg

Gln Val Tyr

Phe Ile Asp
405

Ile Lys Gln
420

Ala Glu Glu
435

Asp Phe His

His Arg His

Ser Thr Ala
485

Asp Gly Leu
500

Met Leu Val
515

Asp Lys Leu

Leu Gly Trp

Arg Arg Ala

PD1216794/jt
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Glu Arg Arg Phe Glu Glu Cys Ile

Phe Glu

Leu Ile
375

Cys Glu
390

Lys Gln

Ile Thr

Ile Arg

Pro Ser
455

Ile Glu
470

Ile Thr

Lys Pro

Pro Arg

Cys Ala
535

Thr Met
550

Leu Met

FEHESE A0202

345

Gln His
360

Met Asp

Glu Met

Leu Glu

Glu Glu

425

Arg Leu
440

Pro Val

Glu Gly

Asn Ser

Leu Leu

505

Gln Cys

520

Asp Phe

Leu Val

Gly Tyr

Thr Val Arg Ala
365

Ser Leu His Met
380

Arg Glu Glu Arg
395

Leu Leu Ala GIn
410

Val Glu Arg Gin

Ser Val Leu Val
445

Val Leu Lys Val
460

Leu Gly Arg Asn
475

Leu GIn Thr Met
490

Pro Val Ser Val

Phe Ser Leu Asn
525

Gln Glu Asp Ile
540

Asn Arg Phe Leu
555

Asn Asp GIn Val

106

Ser Gln Ser
350

Lys GIn Ile

Ala Ala Arg

Gln Asp Arg
400

Asp Tyr Lys
415

Val Ser Thr
430

Asp Asp Tyr

Tyr Lys Asn

Met Ser Asp
480

GIn Gln Asp
495

Arg Ser GIn
510

Tyr Asp Leu

Glu Phe His

Gly Pro Lys
560

Gln Arg Pro

1103298906-0
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Ile

Ser

Ser

Val

625

Tyr

Lys

Leu

Gln

Val

705

Ile

Lys

Leu

Pro Leu

Leu Thr
595

Leu Thr
610

Trp Lys

Gly Leu

565

Thr Pro Ala Asn
580

Gln Glu Glu Phe

Ser Arg Thr Ser
615

Ala Val Gly Trp
630

Leu Tyr Val Tyr
645

Glu Arg Ala Phe Lys Arg

GIn Leu
675

Gln Glu
690

660

Val Ile Ser Tyr

Leu Ser Gly Thr
695

Thr Arg Glu Asn Leu Glu

Glu Val

Ala Gly

Gln Pro
755

210> 79
211> 4565
<212> DNA

213>

<220>

710

Leu Asp Ser Leu
125

Trp Leu Asp Ser
740

Ser Arg

AT

PD1216794/jt

110125641
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Pro Ser
585

Met Val
600

570

Met Pro Pro Leu Pro

Ser Met Val

Met Gly Ile Leu Val

Arg Leu

620

Thr
605

Val

Ile Ala Leu Ser

635

Glu Arg Leu Thr Trp Thr

650

Gln Phe Val Glu His

665

Thr Gly Ser Asn Cys

680

Phe Ala

Gln Glu

Gln Ser

His Leu Cys

700

Ile Ala Ala

715

Lys Ala Lys

730

Ala

Ser

685

Gln

Met

Leu

Glu Leu Asn Met Phe Thr

745

107

590

Gly

Gly

Phe

Thr

Ser

670

His

Gln

Asn

Leu

His
750

575

Gln Gly

Leu Ala

Gly Val

Gly Leu
640

Lys Ala
655

Glu Lys

Gln Val

Val Asp

Lys Lys
720

Arg Asn
735

Gln Tyr

1103298906-0
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<223> #FEFLAFECBT. CI. hMfn2. GA. rBG

<220>

221> {ERLEER:
<222> (1)..(130)
223> 11R

<220>

221> s&fb+

<222> (259).. (562)
<223> CMVas{EF

<220>

221> FEh+

<222> (561).. (842)
<223> CBTR&EhF

<220>

221> TATAEHE
<222> (815).. (818)
223> TATARHE

<220>

221> W&E+

<222> (935).. (1907)

223> #B-HBEHNEGT

<220>

<221> misc_Tfeature
222> (1940).. (1948)
223> FHLE

<220>

<221> (GDS

<222> (1946).. (4219)
223> HETHRRAERY N LM n2

<220>

<221> misc_Tfeature
222> (2161).. (2181)
<223> miR538 mut

<220>

<221> misc_Tfeature
222> (3316).. (3336)
223> Z=%miR1518

220>

<221> polyAzH &
222> (4244) .. (4370)
223> REREHpolyA

<220>

221> =HEEEL
<222> (4436) .. (4565)
223> 11R

108
PD1216794/jt
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<400> 79
ctgecgegete

ggtogecogg
aggggttoct
aggaagatct
cccatatatg
€aacgaccece
gactttccat
tcaagtgtat
ctggeattat
attagtcatc
ctcccceocce
gatgggegeg
4:4:403:4:4:4:0¢ )
tccttttatg
gggagtoget
goccoggete
tccgggotgt
aagccttgag
cgtgtgtegtg
ctgegggege
gggoggtgec
gtgogtegeg
ccccoctece
tggogegges
ggggocgect
cggetgteoga
gcagggactt

ccccteotage

gctegetcac
cctcagtgag
tgtagttaat
gatatcacta
gagttcogeg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tccccaccco
£8L8LEL8LLES
aggcggagag
g£Cgageceec
gogegetgeo
tgactgaccg
aattagcgcet
gggotoogeg
tgogteggea
£8CLCELLLC
ccgeggtgeg
gggtgageag
cgagttgetg
ctcgeeogtge
H:3:4:4010 4445
ggcgegecea
coctttgtece

34:40:40:4:4:44

PD1216794/jt
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tgaggecocgce
cgagcgageg
gattaacccg
gttattaata
ttacataact
cgtcaataat
gggtggagta
gtacgeccce
tgaccttatg
tggtogaget
caattttgta
£8L8LLCECEC
gtgoggogec
£8CEECEELCE
ttcgeoceocgt
cgttactcece
tggtttaatg
agggocottt
gocgeecgogte
tttgtgeget
gggggggety
geggtetees
agcacggece
H::4:001:3:4:4:4)
agggetogeg
gecogeageca
aaatctgtgc

cgaageggtg

FEHESE A0202

cgggoaaage
cgcagagagg
ccatgetact
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttecct
gagecccacg
tttatttatt
gccagecees
agccaatcag
gccctataaa
gcecccgeotee
acaggtgagc
acggettgtt
gtgogggees
cggetecgeg
ccgeoagtgtg
Ggagggeaac
cgegteggtoe
ggottogggt
gtggeggeag
g£8aggeecec
ttgectttta
ggagccgaaa

Cggregcceec

109

cogggogtog
gagtggccaa
tatctacgta
acggggtcat
ggccecgoctg
cccatagtaa
actgecccact
aatgacggta
acttggcagt
ttctgettca
ttttaattat
gCLLEELECELES
agcgeegcec
aagcgaagoeg
gocgoogect
gggcgeggacyg
tocttttetegt
agoggotegg
ctgccoggeg
Ggcgageeea
aaaggetgeg
gggetgcaac
goggggotcee
gtgggeetec
g8CELECCCCe
tggtaategt
tetgggagec

aggaaggaaa

ggcgaccttt
ctccatcact
gccatgetcet
tagttcatag
gctgaccgee
cgccaatagg
tggcagtaca
aatggcccge
acatctacgt
ctectecccat
tttgtgcage
£Cgageeecs
tccgaaagtt
GECEEceegec
CECECCLCCe
gecectteotee
ggctgegtga
ggggtgogty
goctgtgageg
gCECELCCES
tgeggegtet
cccecectgea
gtacggggog
GELLCLLLEC
£8ageecces
gcgagageec
gecogeegeac

tgggeggega

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1103298906-0
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gggccttegt gogtcecgeecge gocgoegtee cottoteccet cteccageocte ggggetgtee

goggggeggac ggotgecttc gggegeggacg gggcagggeg ggettoggot tetggegtat

gaccggegge toctagagect ctgectaacca tgttcatgee ttottetttt tecctacaget

cctgggcaac gtgetggtta ttgtgetgte tcatcatttt ggcaaagaat tcacgegtge

tagcaaggat ccaccggtcg ccacc atg age ctg ctg ttc age cgg tge aac
Met Ser Leu Leu Phe Ser Arg Cys Asn

age
Ser
10

gce
Ala

atc
Ile

gaa
Glu

cag
Gln

gaa
Glu

age
Ser

ctg
Leu

ggc
Gly

aag
Lys

gat

atc
Ile

tct
Ser

ttc
Phe

gat
Asp

gtg
Val
75

gtg
Val

aac
Asn

CCC
Pro

acc
Thr

cgg
Arg
155

aag

gtg
Val

cca
Pro

gag
Glu

ace
Thr
60

ctg

acc

gtg

aag

Thr Val Lys

ctg
Leu

cag
Gln
45

tac

aag
Lys
30

ctg
Leu

aga

15

cac
His

gec
Gly

aac

Tyr Arg Asn

gat

gtg

Leu Asp Val

ctg

gce

aga

aag
Lys

ceg

Leu Ala Arg Arg

ggc
Gly

tct
Ser

gac
Asp
140

age
Ser

cag

aag
Lys

gga
Gly
125

ggc
Gly

gce
Ala

ctg

age
Ser
110

atc
Ile

cac
His

aag
Lys

cat

95

acc
Thr

gec
Gly

gag
Glu

aca
Thr

geC

Asp Lys GIn Leu His Ala

170

PD1216794/jt

110125641

175

aaa
Lys

ttc
Phe

gce
Ala

gce
Ala

ggc
Gly
80

cat
His

gtg
Val

cac
His

gca
Ala

gtg
Val
160

gga
Gly

FEHESE A0202

1

aac
Asn

gtg
Val

tac
Tyr

gag
Glu
65

tac
Tyr

atg
Met

atc
Ile

acc
Thr

ttt
Phe
145

aac
Asn

age
Ser

aag cgg
Lys Arg

acc gec
Thr Ala
35

atc caa
Ile GIn
50

ctg gac
Leu Asp

ctg age
Leu Ser

aag gtg
Lys Val

aat gcc
Asn Ala
115

acc aac
Thr Asn
130

ctg ctg
Leu Leu

cag ctg
Gln Leu

ctg gtg
Leu Val

5

cac atg gcc gaa gtg aac
His Met Ala Glu Val Asn
20 25

aag aag aag atc aac gga
Lys Lys Lys Ile Asn Gly
40

gag agc gec acc tte ctg
Glu Ser Ala Thr Phe Leu

ccc gtg acc aca gag gaa
Pro Val Thr Thr Glu Glu
70

aaa gtg cgg ggc atc tot
Lys Val Arg Gly Ile Ser
85

gee ttt ttec gge cgg acc
Ala Phe Phe Gly Arg Thr
100 105

atg ctg tgg gac aaa gtg
Met Leu Trp Asp Lys Val
120

tgc ttt ctg aga gtg gaa
Cys Phe Leu Arg Val Glu
135

aca gag ggc tcc gag gaa
Thr Glu Gly Ser Glu Glu
150

gce cat get ctg cac cag
Ala His Ala Leu His GIn
165

tcc gtg atg tgg ccc aat
Ser Val Met Trp Pro Asn
180 185

110

1740

1800

1860

1920

1972

2020

2068

2116

2164

2212

2260

2308

2356

2404

2452

2500

1103298906-0



202216244

age
Ser

gg
Gly

ctg
Leu

atg
Met

aga
Arg
250

gag
Glu

aca
Thr

att
Ile

gga
Gly
330

gag
Glu

acc
Thr

age
Ser

cgg
Arg

ctg

aag
Lys

g atc

Ile

gac
Asp

cag
Gln
235

CCC
Pro

CCC
Pro

tce
Ser

gac
Asp

cag
Gln
315

ttt
Phe

gag
Glu

gtg
Val

ctg
Leu

gaa
Glu
395

ctg

tge
Cys

gat
Asp

gce
Ala
220

ace
Thr

aat
Asn

gag
Glu

ttt
Phe

aga
Arg
300

aaa

Lys

caa
Gln

tge
Cys

cgg
Arg

cat
His
380

gag
Glu

gcce

cct
Pro

gtg
Val
205

gac
Asp

gag
Glu

atc
Ile

tat
Tyr

ctg
Leu
285

atc

Ile

gce
Ala

gtg
Val

atc
Ile

gce
Ala
365

atg
Met

aga
Arg

cag

PD1216794/jt
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ctg
Leu
190

acc
Thr

gtg
Val

aag
Lys

ttt
Phe

atg
Met
270

gtg
Val

ttc
Phe

cag
Gln

cgg
Arg

age
Ser
350

aag
Lys

gce
Ala

cag

ctg
Leu

acc
Thr

ttc
Phe

cac
His
atc
255
gaa

Glu

gac
Asp

ttt
Phe

gga
Gly

atg
Met
335

cag
GIn

cag
GIn

gce
Ala

gac

aag

gac

gac

Lys Asp Asp

gaa
Glu

gtg
Val

ttt
Phe
240

ctg
Leu

gaa
Glu

gag
Glu

gtg
Val

atg
Met
320

ttc
Phe

age
Ser

att
Ile

aga
Arg

ceg

Gln Asp Arg

400

gac tac aag

FEHESE A0202

ctg
Leu

ctg
Leu
225

ttc
Phe

aac
Asn

gtg
Val

ctg
Leu

tce
Ser
305

cct

Pro

gag
Glu

gce
Ala

gce
Ala

gag
Glu
385

ctg
Leu

ctg

gac
Asp
210

gtg
Val

cac
His

aac
Asn

cgg
Arg

ggc
Gly
290

gce
Ala

gaa gg

Glu

ttc
Phe

gtc
Val

gaa
Glu
370

cag
Gln

aag
Lys

4

ctg
Leu
195

age

Ser

gce
Ala

aag
Lys

aga
Arg

cgg
Arg
275

gte
Val

aaa
Lys

Gly

cag
Gln

aag
Lys
355

gce
Ala

cag
Gln

tte
Phe

atc

gtg ctg
Val Leu

tgg atc
Trp Ile

aat agc
Asn Ser

gtg tcc
Val Ser
245

tgeg gac
Trp Asp
260

cag cat
GIn His

gtg gat
Val Asp

gag gtg
Glu Val

gga ggt
Gly Gly
325

aac ttc
Asn Phe
340

acc aag
Thr Lys

gtc aga
Val Arg

gtc tac
Val Tyr

atc gac
Ile Asp
405

aag cag

111

atg
Met

gac
Asp

gag
Glu
230

gag
Glu

gce
Ala

atg
Met

aga
Arg

ctg
Leu
310

gca
Ala

gag
Glu

ttc
Phe

ctg
Leu

tgc
Cys
390

aag
Lys

atc

gat
Asp

aag
Lys
215

age
Ser

cgg
Arg

age
Ser

gaa
Glu

tct
Ser
295

aac

Asn

ctg
Leu

cgg
Arg

gag
Glu

atc
Ile
375

gag
Glu

cag
Gln

acc

age cce
Ser Pro
200

ttc tge
Phe Cys

acc ctg
Thr Leu

ctg age
Leu Ser

gcc age
Ala Ser
265

cgg tge
Arg Cys
280

cag gcc
Gln Ala

gcc cgg
Ala Arg

gCC gag
Ala Glu

aga ttc
Arg Phe
345

cag cat
Gln His
360

atg gac
Met Asp

gaa atg
Glu Met

ctg gaa
Leu Glu

gaa gag

2548

2596

2644

2692

2740

2788

2836

2884

2932

2980

3028

3076

3124

3172

3220
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Leu Leu Ala Gln Asp Tyr Lys Leu Arg

410

gtg
Val

age
Ser

gtg
Val

ctg
Leu

ctg
Leu
490

cct

Pro

ttt
Phe

caa
Gln

aac
Asn

aac
Asn
570

atg
Met

tct
Ser

atc
Ile

atc

gaa

gtg
Val

ctg
Leu

£e6

aga cag gtg
Glu Arg GIn Val

ctg
Leu

aaa
Lys
460

aga

gtc
Val
445

gtc
Val

aac

Gly Arg Asn

475
cag
Gln

gtg
Val

age
Ser

gag
Glu

aga
Arg
555

gat
Asp

cct
Pro

atg
Met

ctg
Leu

gce

ace
Thr

tce
Ser

ctg
Leu

gac
Asp
540

ttt
Phe

cag
Gln

cca
Pro

gte
Val

gte
Val
620

ctg

atg
Met

gtc
Val

aac
Asn
525

atc
Ile

ctg gg

Leu

gtg
Val

ctg
Leu

acc gg

Thr
605

gtc gg

Val

age

Ile Ala Leu Ser

PD1216794/jt
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430

gac
Asp

tac
Tyr

atg
Met

cag
Gln

aga
Arg
510

tac
Tyr

gag
Glu

c
Gly

cag
Gln

cct
Pro
590

c
Gly

c
Gly

ttt
Phe

415

tce
Ser

gac
Asp

aaa

acc

gect

atg

Thr Ala Met

tac

cag

atg

Tyr Gln Met

aac

gag

Lys Asn Glu

age

gac

465

aga

Ser Asp Arg

cag
GIn
495

tce

Ser

gac
Asp

ttt
Phe

CGC
Pro

agg
Arg
575

cag
GIn

ctg
Leu

gec
Gly

gec

480

gac
Asp

cag
Gln

ctg
Leu

cac
His

aag
Lys
560
CCC
Pro

ggc
Gly

gce
Ala

gtt
Val

ctg

atg
Met

atc
Ile

aac
Asn

ttc
Phe
545

aac

Asn

att
Ile

age
Ser

age
Ser

gtg
Val
625

tat

Gly Leu Tyr

FEHESE A0202

450

ctg
Leu

tgc
Cys

atc
Ile

gat
Asp

tgc
Cys
530

age
Ser

age
Ser

cct
Pro

ctg
Leu

ctg
Leu
610

tgg
Trp

ggc
Gly

Ile

gce
Ala
435

gac
Asp

cac
His

age
Ser

gac
Asp

atg
Met
515

gac
Asp

cte
Leu

aga
Arg

ctg
Leu

aca
Thr
595

ace
Thr

aaa
Lys

ctg
Leu

Lys Gln
420

gag gaa
Glu Glu

ttt cac
Phe His

cgg cac
Arg His

acc gee
Thr Ala
485

gge ctg
Gly Leu
500

ctg gtg
Leu Val

aag ctg
Lys Leu

gge tgg
Gly Trp

cgg gec
Arg Ala
565

aca ccc
Thr Pro
580

caa gag
Gln Glu

agc aga
Ser Arg

get gtt
Ala Val

ctg tac

Ile

atc

Thr

aga

Glu Glu
425

cgeg ctg

Ile Arg Arg Leu

CCC
Pro

atc
Ile
470

atc
Ile

aaa
Lys

CCC
Pro

tgc
Cys

aca
Thr
550

ctg
Leu

gce
Ala

gaa
Glu

aca
Thr

ggc
Gly
630

gte

tct
Ser
455

gag
Glu

acc
Thr

cct
Pro

cgg
Arg

gce
Ala
535

atg
Met

atg
Met

aat
Asn

ttc
Phe

tct
Ser
615

tgg
Trp

tac

Leu Tyr Val Tyr

112

440

cca gtg
Pro Val

gaa ggec
Glu Gly

aat agc
Asn Ser

ctg ctg
Leu Leu
505

cag tgc
GIn Cys
520

gat ttc
Asp Phe

ctg gtc
Leu Val

ggc tac
Gly Tyr

cct age
Pro Ser
585

atg gtg
Met Val
600

atg ggc
Met Gly

cgeg ctg
Arg Leu

gag aga
Glu Arg

3268

3316

3364

3412

3460

3508

3556

3604

3652

3700

3748

3796

3844

3892

1103298906-0
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635

640

ctg acc tgg acc acc aag gcc aaa
Leu Thr Trp Thr Thr Lys Ala Lys
650 655

gtg gaa cac gcc tcc gag aaa ctg
Val Glu His Ala Ser Glu Lys Leu

670

agc aat tgc agc cac cag gtg cag
Ser Asn Cys Ser His GIn Val Gln

685

cac ctg tgt cag cag gtc gac gtg
His Leu Cys Gln GIn Val Asp Val

700

705

atc gecc gec atg aat aag aaa atc
Ile Ala Ala Met Asn Lys Lys Ile

715

720

aag gocc aag ctg ctg aga aac aag
Lys Ala Lys Leu Leu Arg Asn Lys
730 735

aat atg ttc acc cac cag tac ctg
Asn Met Phe Thr His Gln Tyr Leu

750
gcctaagget cgaggatett
ttgagcatct gacttectgge
attttttgteg tctctcacte
gcatggeggg ttaatcatta
tctgegeget cgetegetea
tgcceogggeg gectcagtga
<210> 80

211> 157
<212> PRT

Q213> ANTF5]

<220>
223> GRIEERES

<400> 80

tttccctetg
taataaagga
ggataaggat
actacaagga
ctgaggoegg

gecgagegage

645

gag cgg goc ttc aag cgg cag ttt
Glu Arg Ala Phe Lys Arg GIn Phe
660 665

cag ctg gtg atc agec tac acc gge
Gln Leu Val Ile Ser Tyr Thr Gly
675 680

caa gag ctg tcc gga aca ttc gee
GIn Glu Leu Ser Gly Thr Phe Ala
690 695

acc aga gag aac ctg gaa caa gag
Thr Arg Glu Asn Leu Glu GIn Glu

710
gag gtg ctc gac tecc ctg cag age

Glu Val Leu Asp Ser Leu GlIn Ser
125

gcc gge tgg ctg gac age gag ctg
Ala Gly Trp Leu Asp Ser Glu Leu
740 745
cag cct agec cgc taa taaageggec
Gln Pro Ser Arg
755
cCaaaaatta tggggacatc atgaagccce
aatttatttt cattgcaata gtgtgttgga
cttcctagag catggetacg tagataagta
acccctagtg atggagttgg ccactcccte
gcgaccaaag gtcgeccgac gecogggett

gegeag

Met Ser Leu Leu Phe Ser Arg Cys Asn Ser Ile Val Thr Val Lys Lys

1 5
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10 15

113

3940

3988

4036

4084

4132

4180

4229

4289

4349

4409

4469

4529
4565
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Asn Lys Arg His Met Ala Glu Val Asn Ala Ser Pro Leu Lys His Phe
20 25 30

Val Thr Ala Lys Lys Lys Ile Asn Gly Ile Phe Glu GIn Leu Gly Ala

Tyr Ile GIn Glu Ser Ala Thr Phe Leu Glu Asp Thr Tyr Arg Asn Ala
50 55 60

Glu Leu Asp Pro Val Thr Thr Glu Glu GIn Val Leu Asp Val Lys Gly
65 70 75 80

Tyr Leu Ser Lys Val Arg Gly Ile Ser Glu Val Leu Ala Arg Arg His
85 90 95

Met Lys Val Ala Phe Phe Gly Arg Thr Ser Asn Gly Lys Ser Thr Val
100 105 110

Ile Asn Ala Met Leu Trp Asp Lys Val Leu Pro Ser Gly Ile Gly His
115 120 125

Thr Thr Asn Cys Phe Leu Arg Val Glu Gly Thr Asp Gly His Glu Ala
130 135 140

Phe Leu Leu Thr Glu Gly Ser Glu Glu Lys Arg Ser Ala Lys Thr Val
145 150 155 160

Asn GIn Leu Ala His Ala Leu His Gln Asp Lys GIn Leu His Ala Gly
165 170 175

Ser Leu Val Ser Val Met Trp Pro Asn Ser Lys Cys Pro Leu Leu Lys
180 185 190

Asp Asp Leu Val Leu Met Asp Ser Pro Gly Ile Asp Val Thr Thr Glu
195 200 205

Leu Asp Ser Trp Ile Asp Lys Phe Cys Leu Asp Ala Asp Val Phe Val
210 215 220

Leu Val Ala Asn Ser Glu Ser Thr Leu Met GIn Thr Glu Lys His Phe
225 230 235 240

Phe His Lys Val Ser Glu Arg Leu Ser Arg Pro Asn Ile Phe Ile Leu

114
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Asn

Val

Leu

Ser

305

Pro

Glu

Ala

Ala

Glu

385

Leu

Leu

Ala

Gln

Glu
465

202216244

Asn Arg Trp
260

Arg Arg GIn
275

Gly Val Val
290

Ala Lys Glu

Glu Gly Gly

Phe Gln Asn
340

Val Lys Thr
355

Glu Ala Val
370

Gln GIn Val

Lys Phe Ile

Arg Ile Lys
420

Met Ala Glu
435

Met Asp Phe
450

Leu His Arg

PD1216794/jt

110125641

245

Asp Ala Ser

His Met Glu

Asp Arg Ser
295

Val Leu Asn
310

Gly Ala Leu
325

250

Ala Ser Glu
265

Arg Cys Thr
280

Gln Ala Gly

Ala Arg lle

Ala Glu Gly
330

Phe Glu Arg Arg Phe Glu

Lys Phe Glu

Arg Leu Ile
375

Tyr Cys Glu
390

Asp Lys GIn
405

Gln Ile Thr

345

Gln His Thr
360

Met Asp Ser

Glu Met Arg

Leu Glu Leu
410

Glu Glu Val
425

Glu Ile Arg Arg Leu Ser

His Pro Ser
455

His Ile Glu
470

FEHESE A0202

440

Pro Val Val

Glu Gly Leu

Pro Glu Tyr

Ser Phe Leu
285

Asp Arg lle
300

Gln Lys Ala
315

Phe Gln Val

Glu Cys Ile

Val Arg Ala
365

Leu His Met
380

Glu Glu Arg
395

Leu Ala GIn

Glu Arg GIn

Val Leu Val
445

Leu Lys Val
460

Gly Arg Asn
475

115

255

Met Glu Glu
270

Val Asp Glu

Phe Phe Val

Gln Gly Met
320

Arg Met Phe
335

Ser Gln Ser
350

Lys GIn Ile

Ala Ala Arg

Gln Asp Arg
400

Asp Tyr Lys
415

Val Ser Thr
430

Asp Asp Tyr

Tyr Lys Asn

Met Ser Asp
480

1103298906-0
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Arg Cys Ser Thr Ala Ile Thr Asn Ser Leu Gln Thr Met GIn GIn Asp
485 490 495

Met Ile Asp Gly Leu Lys Pro Leu Leu Pro Val Ser Val Arg Ser Gln
500 505 510

Ile Asp Met Leu Val Pro Arg Gln Cys Phe Ser Leu Asn Tyr Asp Leu
515 520 525

Asn Cys Asp Lys Leu Cys Ala Asp Phe GIn Glu Asp Ile Glu Phe His
530 535 540

Phe Ser Leu Gly Trp Thr Met Leu Val Asn Arg Phe Leu Gly Pro Lys
545 550 555 560

Asn Ser Arg Arg Ala Leu Met Gly Tyr Asn Asp GIn Val GIn Arg Pro
565 570 575

Ile Pro Leu Thr Pro Ala Asn Pro Ser Met Pro Pro Leu Pro GIn Gly
580 585 590

Ser Leu Thr GIn Glu Glu Phe Met Val Ser Met Val Thr Gly Leu Ala
595 600 605

Ser Leu Thr Ser Arg Thr Ser Met Gly Ile Leu Val Val Gly Gly Val
610 615 620

Val Trp Lys Ala Val Gly Trp Arg Leu Ile Ala Leu Ser Phe Gly Leu
625 630 635 640

Tyr Gly Leu Leu Tyr Val Tyr Glu Arg Leu Thr Trp Thr Thr Lys Ala
645 650 655

Lys Glu Arg Ala Phe Lys Arg GIn Phe Val Glu His Ala Ser Glu Lys
660 665 670

Leu GIn Leu Val Ile Ser Tyr Thr Gly Ser Asn Cys Ser His GIn Val
675 680 685

GIn GIn Glu Leu Ser Gly Thr Phe Ala His Leu Cys Gln GIn Val Asp
690 695 700

116
PD1216794/jt
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202216244

Val Thr Arg Glu Asn Leu Glu GIn Glu Ile Ala Ala Met Asn Lys Lys

705

710

Ile Glu Val Leu Asp Ser

125

Lys Ala Gly Trp Leu Asp

740

Leu GIn Pro Ser
755

<210> 81

211> 221
<212> DNA
213>

<220>
221>
<222>
<223>

CDS
(Mm..
AAVhu68

<400> 81

atg get gecc gat
Met Ala Ala Asp
1

att
Ile

gaa ggce
Glu Gly

cge
Arg
20

aat
Asn
35

caa
Gln

aag gca
Lys Ala

tac
Tyr

ggt tac
Gly Tyr
50

aaa
Lys

gtc aac
Val Asn
65

gaa
Glu

gca
Ala

cte
Leu

cag cag
Gln GIn

aag
Lys

ttc
Phe
100

gac gcc
Asp Ala

gag
Glu

PD1216794/jt

Arg

(2211)

ggt

gag
Glu

caa
Gln

ctt
Leu

gac
Asp

gce
Ala
85

cag

PR AERR I EEhu68

tat
Tyr

1gg
Trp

cat
His

gga
Gly

g6¢g

715

720

Leu GIn Ser Lys Ala Lys Leu Leu Arg Asn

730

135

Ser Glu Leu Asn Met Phe Thr His GIn Tyr

ctt
Leu

tgg
Trp

caa
Gln

ccC gg

Pro
55

gCg

cca
Pro

gect
Ala

gac
Asp
40

c
Gly

gce

Ala Ala Ala

70

gga

gac

aac

Gly Asp Asn

gag

ceg

cte

745

gat
Asp

ttg
Leu
25

aac
Asn

tgg
Trp
10

aaa

Lys

got
Ala

aac gga

Asn

cte
Leu

ccg
Pro

aaa

GIn Glu Arg Leu Lys

FEHESE A0202

105

Gly

gag
Glu

tac
Tyr
90

gaa
Glu

750

ctc gag gac aac
Leu Glu Asp Asn

cct
Pro
30

cct gga gee
Pro Gly Ala

cgg ggt ctt gtg
Arg Gly Leu Val
45

ctc gac aag ggg
Leu Asp Lys Gly
60

cac gac aag gcc
His Asp Lys Ala
75

ctc aag tac aac
Leu Lys Tyr Asn

ttt
Phe
110

gat acg tct
Asp Thr Ser

117

cte
Leu
15

caa
Gln

ctt
Leu

gag
Glu

tac
Tyr

cac
His
95

g
Gly

agt
Ser

CCC
Pro

ccg
Pro

ccg
Pro

gac
Asp

gce
Ala

ggc
Gly

48

96

144

192

240

288

336

1103298906-0



202216244

aac
Asn

ctt
Leu

cct
Pro
145

aaa
Lys

gca
Ala

gca
Ala

teg gg

Ser
225

acc
Thr

tac
Tyr

gce
Ala

ttc
Phe

aac
Asn
305

cag
Gln

aac

cte
Leu

ggt
Gly
130

gta
Val

tcg
Ser

gac
Asp

gce
Ala

cca
Pro
210

Gly

acc
Thr

aag
Lys

tac
Tyr

cac
His
290

tgg
Trp

gtc
Val

ctt

geg

cga

gca

gte

Gly Arg Ala Val

115

ctg
Leu

gag
Glu

aca
Thr

CCC
Pro
195

gtg
Val

aat
Asn

age
Ser

caa
Gln

ttc gg

Phe
275

tge
Cys

aaa
Lys

ace

gtt
Val

cag
Gln

gca
Ala

gag
Glu
180

tca

Ser

gca
Ala

tgg
Trp

acc
Thr

atc
Ile
260

c
Gly

cac
His

ttc
Phe

gag
Glu

age

PD1216794/jt
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gag
Glu

tct
Ser

cag
Gln
165

tca
Ser

ggt
Gly

gac
Asp

cat
His

cga
Arg
245

tce

Ser

tac
Tyr

ttc
Phe

cgg
Arg

gtt
Val
325

acg

gaa
Glu

cct
Pro
150

GGG

Pro

gtc
Val

gtg
Val

aat
Asn

tge
Cys
230

acc
Thr

aac
Asn

age
Ser

tca
Ser

cct

ttc

cag

gce

Phe GIn Ala

geg
Ala
135

cag
Gln

gect
Ala

CCC
Pro

gga
Gly

aac
Asn
215

gat
Asp

tgg
Trp

age
Ser

acc
Thr

cca

120

gect
Ala

gaa
Glu

aaa
Lys

gac
Asp

tct
Ser
200

gaa
Glu

tce
Ser

gce
Ala

aca
Thr

CCC
Pro
280

cgt

aag
Lys

ccg
Pro

aag
Lys

cct
Pro
185

ctt
Leu

ggt
Gly

caa
Gln

ctg
Leu

tect gg

Ser
265

tgg
Trp

gac

Pro Arg Asp

295

aag

cga

cte

Pro Lys Arg Leu

310

acg gac aac aat
Thr Asp Asn Asn

gtc cag gtc ttc

FEHESE A0202

aaa
Lys

acg
Thr

gac
Asp

aga
Arg
170

caa
Gln

aca
Thr

gce
Ala

tgg
Trp

CCC
Pro
250

Gly

Gly

tgg
Trp

aac
Asn

gga
Gly
330

acg

aag
Lys

gect
Ala

tce
Ser
155

cte

Leu

cca
Pro

atg
Met

gat
Asp

ctg
Leu
235

acc
Thr

gga
Gly

g tat

Tyr

caa
Gln

ttc
Phe
315

gtc
Val

gac

118

agg
Arg

cct gg

Pro
140

tce
Ser

aat
Asn

atc gg

Ile

gect
Ala

gga
Gly
220

Gly

tac
Tyr

tct
Ser

ttt
Phe

aga
Arg
300

aag
Lys

aag
Lys

tca

ctt
Leu
125

Gly

gtg
Val

ttc
Phe

Gly

tca
Ser
205

gte gg

Val

g gac

Asp

aac
Asn

tca
Ser

gac
Asp
285

cte
Leu

cte
Leu

acc
Thr

gac

ctt gaa cct
Leu Glu Pro

aag
Lys

ggt
Gly
ggt
Gly
gaa

Glu
190

ggt gg

Gly

t
Gly

aga
Arg

aat
Asn

aat
Asn
270

ttc

aag
Lys

att
Ile

cag
Gln
175

cct
Pro

Gly

agt
Ser

gtc
Val

cac
His
255

gac
Asp

aac

agg
Arg

ggc
Gly
160
act
Thr

CCC
Pro

g
Gly

tce
Ser

atc
240

cte
Leu

aac
Asn

aga

Phe Asn Arg

atc

aac

aac

Ile Asn Asn

ttc
Phe

atc

aac
Asn

gect

att
Ile
320

aat

Ile Ala Asn

tat

335

cag

cte

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056
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Asn Leu Thr Ser Thr Val GIn Val

ccg
Pro

geg
Ala

gga
Gly
385

ccg
Pro

ttt
Phe

gac
Asp

aag
Lys

gtg
Val
465

gaa
Glu

aaa
Lys
545

acc
Thr

tac
Tyr

gac
Asp
370

age
Ser

tcg
Ser

gag
Glu

cga
Arg

act
Thr
450

gCC g8

Ala

CCC
Pro

aac
Asn

cgt
Arg

gga
Gly
530

caa gg

Gln

aac
Asn

gtg
Val
355

gtt
Val

caa
Gln

caa
Gln

aac
Asn

cte
Leu
435

att
Ile

Gly

age
Ser

age
Ser

aat
Asn
515

gag
Glu

Gly

gaa
Glu

340

cte
Leu

ttc
Phe

gce
Ala

atg
Met

gta
Val
420

atg
Met

aac gg

Asn

CCC
Pro

tac
Tyr

gaa
Glu
500

age
Ser

gac
Asp

act
Thr

gaa
Glu

PD1216794/jt
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ggg tog got

Gly

atg
Met

gtg
Val

cta
Leu
405

cct

Pro

aat
Asn

t
Gly

age
Ser

cga
Arg
485

ttt
Phe

ttg
Leu

cgt
Arg

gga
Gly

gaa
Glu

Ser

att
Ile

ggt
Gly
390

aga
Arg

ttc
Phe

cca
Pro

tct
Ser

aac
Asn
470

caa
GIn

gect
Ala

atg
Met

ttc
Phe

aga
Arg
550

att

Ala

cct
Pro
375

cgt
Arg

acg
Thr

cat
His

cte
Leu

gga
Gly
455

atg
Met

caa
Gln

tgg
Trp

aat
Asn

ttt
Phe
535

gac
Asp

aaa

cac
His
360

cag
Gln

tcg
Ser

ggt
Gly

age
Ser

atc
Ile
440

cag
Gln

gect
Ala

cgt
Arg

cct
Pro

cct
Pro
520

cct
Pro

aac

Phe Thr Asp Ser Asp Tyr Gln Leu

345

gag
Glu

ggc
Gly

tac ggg

Tyr

tce
Ser

aac
Asn

age
Ser
425

gac

Asp

aat
Asn

gtc
Val

gtc
Val

gga
Gly
505

gga
Gly

ttg
Leu

gtg

Gly

ttt
Phe

aac
Asn
410

tat
Tyr

caa
Gln

caa
Gln

cag
Gln

tca
Ser
490

got
Ala

cct
Pro

tct
Ser

gat

tgc
Cys

tat
Tyr

tac
Tyr
395

ttc
Phe

gect
Ala

tac
Tyr

caa
Gln

gea

cte
Leu

cta
Leu
380

tgc
Cys

cag
Gln

cac
His

ttg
Leu

acg
Thr
460

aga

ccg
Pro
365

acg
Thr

ctg
Leu

ttc
Phe

age
Ser

tac
Tyr
445

cta
Leu

aac

Gly Arg Asn

475
acc
Thr

tct
Ser

gect
Ala

gga
Gly

gCg

act
Thr

tct
Ser

atg
Met

tct
Ser
540

gac

Asn Val Asp Ala Asp

act

Ile Lys Thr

FEHESE A0202

acc
Thr

aac
Asn

555

cca

gta

gtg
Val

tgg
Trp

gce
Ala
525

tta
Leu

aaa
Lys

gca

350

ccg
Pro

ctt
Leu

gaa
Glu

age
Ser

caa
Gln
430

tat
Tyr

aaa
Lys

tac
Tyr

act
Thr

gect
Ala
510

age
Ser

att
Ile

gtc

ttc
Phe

aat
Asn

tat
Tyr

tac
Tyr
415

age

Ser

cte
Leu

ttc
Phe

ata
Ile

caa
Gln
495

cte
Leu

cac
His

ttt
Phe

atg

cca
Pro

gat
Asp

ttc
Phe
400

gag
Glu

ctg
Leu

tca
Ser

agt
Ser

cct
Pro
480

aac
Asn

aat
Asn

aaa
Lys

ggc
Gly

ata

Val Met lle

acg

gag

560

tce

Pro Val Ala Thr Glu Ser

119

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1103298906-0
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tat
Tyr

acc
Thr

gac
Asp

acg
Thr
625

aag

Lys

gat
Asp

cag
Gln

aag
Lys

tat
Tyr
705

tat
Tyr

taa

gga
Gly

ggc
Gly

aga
Arg
610

gac
Asp

cac
His

cct
Pro

tat
Tyr

gaa
Glu
690

tac

Tyr

tct
Ser

<210>
Q211>
212>
213>

<400>

565

caa gtg gcc

Gln

tgg
Trp
595

gat
Asp

ggc
Gly

ccg
Pro

cca
Pro

tct
Ser
675

aac
Asn

aag
Lys

gaa
Glu

82
136
PRT

Val
580

gtt
Val

gtg
Val

aac
Asn

cct
Pro

acg
Thr
660

act gg

Thr

age
Ser

tct
Ser

CGC

Ala

caa
Gln

tac
Tyr

ttt
Phe

cct
Pro
645

gect
Ala

Gly

aag
Lys

aat
Asn

cge

aca
Thr

aac
Asn

ctg
Leu

cac
His
630

cag
GIn

ttc
Phe

caa
GIn

cgc
Arg

aat
Asn
710

GGG

Pro Arg Pro

125

PR AERR I EEhu68

82

aac
Asn

caa
Gln

caa gg

Gln
615

cct
Pro

atc
Ile

aac
Asn

gtc
Val

tgg
Trp
695

gtt
Val

att
Ile

cac
His

gga
Gly
600

Gly

tct
Ser

cte
Leu

aag
Lys

age
Ser
680

aac
Asn

gaa
Glu

ggc
Gly

cag
Gln
585

ata
Ile

CCC
Pro

ccg
Pro

atc
Ile

gac
Asp
665

gtg
Val

ccg
Pro

ttt
Phe

acc
Thr

570
agt
Ser

ctt
Leu

att
Ile

ctg
Leu

aaa
Lys
650

aag
Lys

gag
Glu

gag
Glu

got
Ala

aga

gcc caa
Ala GIn

ccg ggt
Pro Gly

tgeg gce
Trp Ala
620

gca
Ala

atg
Met
605

aaa
Lys

atg gga ggg

Met Gly
635

aac aca
Asn Thr

ctg aac
Leu Asn

att gag
Ile Glu

atc cag
Ile GIn
700

gtt aat
Val Asn
715

tac ctg

Gly

cct
Pro

tct
Ser

tgg
Trp
685

tac
Tyr

act
Thr

act

cag
Gln
590

gtt
Val

att
Ile

ttt
Phe

gta
Val

ttc
Phe
670

gag
Glu

act
Thr

gaa
Glu

cgt

575

gcg cag
Ala GIn

tge cag
Trp Gln

cct cac
Pro His

gga atg
Gly Met
640

cct geg
Pro Ala
655

atc acc
Ile Thr

ctg cag
Leu GIn

tcc aac
Ser Asn

ggt gtt
Gly Val
720

aat ctg

Arg Tyr Leu Thr Arg Asn Leu

730

135

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser

1

5

10

15

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro Gly Ala Pro Gln Pro

PD1216794/jt
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FEHESE A0202

120

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2211
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Lys Ala Asn

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

210

Gly

Thr

35

Lys

Glu

Leu

Glu

Gly

Leu

Glu

Gly

Thr

Pro

195

Val

Asn

Ser

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ala

Glu

180

Ser

Ala

Trp

Thr

PD1216794/jt

110125641

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

25 30

His GIn Asp Asn Ala Arg Gly Leu Val
40 45

Gly Pro Gly Asn Gly Leu Asp Lys Gly
55 60

Ala Ala Ala Leu Glu His Asp Lys Ala
70 75

Gly Asp Asn Pro Tyr Leu Lys Tyr Asn
90

Glu Arg Leu Lys Glu Asp Thr Ser Phe
105 110

Val Phe GIn Ala Lys Lys Arg Leu Leu
120 125

Glu Ala Ala Lys Thr Ala Pro Gly Lys
135 140

Pro GIn Glu Pro Asp Ser Ser Val Gly
150 155

Pro Ala Lys Lys Arg Leu Asn Phe Gly
170

Val Pro Asp Pro GIn Pro Ile Gly Glu
185 190

Val Gly Ser Leu Thr Met Ala Ser Gly
200 205

Asn Asn Glu Gly Ala Asp Gly Val Gly
215 220

Cys Asp Ser GIn Trp Leu Gly Asp Arg
230 235

Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn

245

250

121

FEHESE A0202

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Val

His
255

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser

Ile

240

Leu

1103298906-0
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Tyr Lys

Ala Tyr

Phe His
290

Asn Trp
305

Gln Val

Asn Leu

Pro Tyr

Ala Asp
370

Gly Ser
385

Pro Ser

Phe Glu

Asp Arg

Lys Thr
450

Val Ala
465

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Asn

Leu

435

Gly

Ile Ser
260

Gly Tyr

His Phe

Phe Arg

Glu Val
325

Ser Thr
340

Leu Gly

Phe Met

Ala Val

Met Leu

405

Val Pro

420

Met Asn

Asn Gly

Pro Ser

PD1216794/jt
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Asn Ser

Ser Thr

Thr Ser
265

Pro Trp
280

Gly

Gly

Ser Pro Arg Asp Trp

295

Pro Lys
310

Thr Asp

Arg Leu

Asn Asn

Asn

Gly
330

Val GIn Val Phe Thr

Ser Ala

Ile Pro
375

Gly Arg
390

Arg Thr

Phe His

Pro Leu

Ser Gly
455

Asn Met
470

FEHESE A0202

345

His Glu
360

Gln Tyr

Ser Ser

Gly Asn

Ser Ser
425

Ile Asp
440

Gln Asn

Ala Val

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gln

Gln

Gly Ser Ser

Tyr Phe Asp
285

Gln Arg Leu
300

Phe Lys Leu
315

Val Lys Thr

Asp Ser Asp

Cys Leu Pro
365

Tyr Leu Thr
380

Tyr Cys Leu
395

Phe Gln Phe

Ala His Ser

Tyr Leu Tyr
445

Gln Thr Leu
460

Gly Arg Asn
475

122

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Lys

Tyr

Asp Asn

Asn Arg

Asn Asn

Asn lle
320

Ala Asn
335

GIn Leu

Phe Pro

Asn Asp

Tyr Phe

400

Tyr Glu

415

Ser Leu

Leu Ser

Phe Ser

Ile Pro
480

1103298906-0



202216244

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Lys

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gly

Arg

610

Asp

His

Pro

Tyr

Glu
690

Ser Tyr

Ser Glu
500

Asn Ser
515

Glu Asp

Gly Thr

Glu Glu

Gln Val
580

Trp Val
595

Asp Val

Gly Asn

Pro Pro

Pro Thr
660

Ser Thr
675

Asn Ser

PD1216794/jt
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Arg GIn GIn Arg Val

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Ala Trp

Met Asn

Phe Phe
535

Arg Asp
550

Ile Lys

Thr Asn

Asn Gln

Leu Gln

615

His Pro

630

GIn Ile

Phe Asn

Gln Val

Pro Gly
505

Pro Gly
520

Pro Leu

Asn Val

Thr Thr

His Gln
585

Gly Ile
600

Gly Pro

Ser Pro

Leu Ile

Lys Asp

665

Ser Val
680

Lys Arg Trp Asn Pro

695

FEHESE A0202

Ser Thr
490

Ala Ser

Pro Ala

Ser Gly

Asp Ala

555

Asn Pro
570

Ser Ala

Leu Pro

Ile Trp

Leu Met

635

Lys Asn

650

Lys Leu

Glu Ile

Glu Ile

123

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Gly

Ala

620

Gly

Thr

Asn

Glu

Gln
700

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln

590

Val

Ile

Phe

Val

Phe

670

Glu

Thr

GIn Asn
495

Leu Asn

His Lys

Phe Gly

Met Ile

560

Glu Ser
575

Ala GIn

Trp Gln

Pro His

Gly Met

640

Pro Ala

655

Ile Thr

Leu GlIn

Ser Asn

1103298906-0
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Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala Val Asn Thr Glu Gly Val
710

705

715

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr

<210> 83

211> 221
<212> DNA
213>

<400> 83
atggetgecg

gagtggtgeg
aacgectoggg
aaggggegage
cagcagctca
Gaggageceece
gccaaaaaga
ggaaagaaga
aaatcgggtg
tcagtccoccg
cttacaatgg
gtgggtagtt
accaccagca
tccaacagca
tggggetatt
ctcatcaaca
caggtcaaag
acggtccagg
gagggotgec
accctgaacg
ccttecgeaga

cctttccaca

125

PR AERR I EEhu68

atggttatct
ctttgaaacc
gtettgtget
cggtcaacga
aggccggaga
tcaaagaaga
ggcttottga
ggcctgtaga
€acageccge
accctcaacc
cttcaggtgg
ccteogggaaa
cccgaacctg
catctggagg
ttgacttcaa
acaactgggg
aggttacgga
tcttcacgga
tcceogoeogtt
acggcagtca
tgctgaggac

gcagectacge

PD1216794/jt

110125641

tccagattgg
tggageccct
tccgggttac
agcagacgeg
caacccgtac
tacgtotttt
acctettggt
gcagtetect
taaaaagaga
aatcggagaa
tggcgoacca
ttggeattgce
ggccctgece
atcttcaaat
cagattccac
attccggect
caacaatgga
ctcagactat
cccageggac
ggoggtegge
tggcaacaac

ccacagccag

FEHESE A0202

730

ctcgaggaca
caacccaagg
aaataccttg
gecggeeocteg
ctcaagtaca
gggegcaace
ctggttgage
caggaaccgg
ctcaatttcg
cctecoccgeag
gtggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgactca
gtcaagacca
cagcteocegt
gttttcatga
cgcteatect
ttccagttca

agtttggacc

124

720

Leu Thr Arg Asn Leu

acctcagtga
caaatcaaca
gacccggcaa
agcacgacaa
accacgecga
togggegage
aagcggcetaa
actccteegt
gtcagactgg
ccccctoagg
ataacgaagg
ggotggggea
atcacctcta
acttcggcta
caccacgtga
acttcaagct
tcgctaataa
acgtgetegg
ttcctcagta
tctactgect
gctacgagtt

gcttgatgaa

135

aggcattcge
acatcaagac
cggactcgac
ggcctacgac
cgecgagttc
agtcttccag
gacggetect
gggtattgge
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
€agcaccece
ctggcaaaga
cttcaacatt
ccttaccage
gtcggetcac
tggatacctc
ggagtacttc
cgagaacgtc

ccctetgate

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320

1103298906-0



202216244

gaccagtacc
ctgaagttca
gggcccaget
ttcgeotgge
ggcccageca
ctgatcttcg
acgaacgagg
gcaaccaace
atcctgectg
aagatcccte
aageacccge
gccttcaaca
gtggagateg
tacacttcca
tacagtgage
<210>
Q211>

212>
213>

84
DNA

<220>
221>
<222>
<223>

CDS

<400> 84

atg got gecc gat ggt tat ctt cca gat
Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu
5

1

2229

(1.
AAV-

tgtactacct
gogtggoogg
accggeagea
ctggegocag
tggccagtca
gcaagcages
aggagatcaa
accagagcge
goatggtety
acacggacgg
ctcctcagat
aggacaagct
agtgggaget
actactacaa

ctcgeeoctat

. (2229)
PHP. B

gtcaaagacg
gcctageaac
gagagtctca
ctettgggce
Gaaggagegge
gaccggeaga
gaccaccaac
ccaggcacag
gcaggaccgt
caacttccac
cctcatcaag
gaactcattc
gcagaaggag
gtctaacaac

cggeaccegg

R tER8 P EPHP. eB

atcaacggtt
atggecgtee
accactgtga
ctcaacggee
gaggaccgtt
gacaacgtgg
cctgtggcaa
gcgecagactg
gacgtgtacc
ccttotecte
aacactccgg
atcactcagt
aacagcaage
gtggagttog

tacctcacce

tgg cte
10

gaa gga att cgc gag tgg tgg get ttg aaa cct
Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro

20

25

aag gca aat caa caa cat caa gac aac gct aga
Lys Ala Asn Gln GIn His GIn Asp Asn Ala Arg

35

40

ggt tac aaa tac ctt gga ccc gge aac gga ctc

PD1216794/jt
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FEHESE A0202

125

ctggeccagaa
agggcagaaa
ctcagaacaa
gcaacteget
tottecottt
acgoggacaa
ccgagtecta
goctgggteoca
tgcagggece
tgatgggegs
tccecggeaga
actccactgg
gttggaacce
ccgtcaacac

gaaacttgtg

gag gac aac
Glu Asp Asn

gga goec cct
Gly Ala Pro
30

ggt cott gtg
Gly Leu Val
45

gac aag ggg

ccagcagacg
ctacatccct
caacagtgag
gatgaaccca
gtctggetet
ggtcatgate
cggocaggty
gaaccGageggg
tatctgggca
ctteggcatg
cccteccgacg
ccaggtcage
agagatccag
tgagggtets

a

ctt
Leu
15

agt
Ser

caa
Gln

CCC
Pro

ctt
Leu

ccg
Pro

gag ccg

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2211

48

96

144

192

1103298906-0



202216244

Gly Tyr Lys

gtc
Val
65

cag
Gln

gac
Asp

aac
Asn

ctt
Leu

cct
Pro
145

aaa
Lys

gca
Ala

gca
Ala

tcg
Ser
225

acc
Thr

tac
Tyr

gce

50

aac
Asn

cag
Gln

gce
Ala

cte
Leu

ggt
Gly
130

gta
Val

tcg
Ser

gac
Asp

gce
Ala

cca
Pro
210

gga
Gly

acc
Thr

aag
Lys

tac

gca
Ala

cte
Leu

gag
Glu

geg

Tyr

gca
Ala

aag
Lys

ttc
Phe
100

cga

Leu

gac
Asp

gce
Ala
85

cag
Gln

gca

Gly Arg Ala

115
ctg
Leu

gag
Glu

aca
Thr

CCC
Pro
195

gtg
Val

aat
Asn

age
Ser

caa
Gln

tte

Ala Tyr Phe

gtt
Val

cag
Gln

gca
Ala

gag
Glu
180

tca

Ser

gca
Ala

tgg
Trp

acc
Thr

atc
Ile
260

£e6

gag
Glu

tct
Ser

cag
Gln
165

tca

Ser

ggt
Gly

gac
Asp

cat
His

cga
Arg
245

tce
Ser

tac

Gly Pro Gly Asn

g6¢g

55

gCg

gce

Ala Ala Ala

70

gga

gac

aac

Gly Asp Asn

gag
Glu

gtc
Val

gaa
Glu

cct
Pro
150

CGC

Pro

gtc
Val

gtg
Val

aat
Asn

tge
Cys
230

acc
Thr

aac
Asn

age

cgg
Arg

ttc
Phe

geg
Ala
135

cag
Gln

gect
Ala

cca
Pro

gga
Gly

aac
Asn
215

gat
Asp

tgg
Trp

age
Ser

acc

Gly Tyr Ser Thr

PD1216794/jt

110125641

FEHESE A0202

cte
Leu

cag
Gln
120

gect
Ala

gaa
Glu

aaa
Lys

gac
Asp

tct
Ser
200

gaa
Glu

tce
Ser

gce
Ala

aca
Thr

CGC

cte
Leu

ccg
Pro

aaa
Lys
105

gce
Ala

aag
Lys

ccg
Pro

aag
Lys

cct
Pro
185

ctt
Leu

ggt
Gly

caa
Gln

ctg
Leu

tct
Ser
265

tgg

Gly Leu Asp Lys
60

gag
Glu

tac
Tyr
90

gaa
Glu

aaa
Lys

acg
Thr

gac
Asp

aga
Arg
170

caa
Gln

aca
Thr

gce
Ala

tgg
Trp

CCC
Pro
250

gga
Gly

geg

Pro Trp Gly

cac
His
75

cte

Leu

gat
Asp

aag
Lys

gect
Ala

tce
Ser
155

cte
Leu

cca
Pro

atg
Met

gat
Asp

ctg
Leu
235
acc
Thr
gga
Gly

tat

gac
Asp

aag
Lys

acg
Thr

agg
Arg

cct
Pro
140

tce
Ser

aat
Asn

atc
Ile

gect
Ala

gga
Gly
220

gee
Gly

tac
Tyr

tct
Ser

ttt

aaa
Lys

tac
Tyr

tct
Ser

ctt
Leu
125

gga
Gly

geg
Ala

ttc g

Phe

gga
Gly

tca
Ser
205

gtg
Val

gac
Asp

aac
Asn

tca
Ser

gac

Tyr Phe Asp

126

Gly

gce
Ala

aac
Asn

ttt gg

Phe
110

ctt
Leu

aag
Lys

gaa
Glu
190

ggt
Gly

ggt
Gly

aga
Arg

aat
Asn

aat

Glu

tac
Tyr

cac
His
95

Gly

gaa
Glu

aag
Lys

att
Ile

cag
Gln
175

cct
Pro

ggt gg

Gly

agt
Ser

gtc
Val

cac
His
255

gac

Pro

gac
Asp
80

gce
Ala

g ggc
Gly

cct
Pro

agg
Arg

ggc
Gly
160

act
Thr

CCC
Pro

c
Gly

tce
Ser

atc
Ile
240

cte
Leu

aac

Asn Asp Asn

270

ttc aac aga
Phe Asn Arg

240

288

336

384

432

480

528

576

624

672

720

768

816

864

1103298906-0



202216244

ttc
Phe

aac
Asn
305

cag
Gln

aac
Asn

ccg
Pro

geg
Ala

gga
Gly
385

ccg
Pro

ttt
Phe

gac
Asp

aga
Arg

gtg
Val
465

gga
Gly

aac

cac
His
290

tgg gg

Trp

gtc
Val

ctt
Leu

tac
Tyr

gac
Asp
370

age

Ser

tcg
Ser

gag
Glu

cga
Arg

act
Thr
450

gce
Ala

CCC
Pro

aac

275

tge
Cys

Gly

aaa
Lys

ace
Thr

gtg
Val
355

gtt
Val

cag
Gln

caa
Gln

aac
Asn

cta
Leu
435
att
Ile

gga
Gly

age
Ser

age

Asn Asn Ser

cac
His

ttc
Phe

gag
Glu

age
Ser
340

ttc
Phe

cgg
Arg

gtt
Val
325

acg
Thr

ctc ggg

Leu

ttc
Phe

gce
Ala

atg
Met

gta
Val
420

atg
Met

aac
Asn

CCC
Pro

tac
Tyr

gaa
Glu
500

PD1216794/jt
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Gly

atg
Met

gtg
Val

cta
Leu
405

cct
Pro

aat
Asn

ggt
Gly

age
Ser

cga
Arg
485

ttt
Phe

tca
Ser

cct
Pro
310

acg

cca
Pro
295

aag
Lys

gac

280

cgt
Arg

cga
Arg

aac

Thr Asp Asn

gtc
Val

tecg
Ser

att
Ile

ggt
Gly
390

aga
Arg

ttc
Phe

cca
Pro

tct
Ser

aac
Asn
470

caa
GIn

gect
Ala

cag
Gln

gect
Ala

cct
Pro
375

cgt
Arg

acg
Thr

cat
His

cte
Leu

gga
Gly
455

atg
Met

caa
Gln

tgg
Trp

FEHESE A0202

gtc
Val

cac
His
360

cag
Gln

tcg
Ser

ggt
Gly

age
Ser

atc
Ile
440

cag
Gln

gect
Ala

cgt
Arg

cct
Pro

gac
Asp

cte
Leu

aat
Asn

ttc
Phe
345

gag
Glu

tgg
Trp

aac
Asn

gga
Gly
330

acg
Thr

ggc
Gly

tac ggg

Tyr

tce
Ser

aac
Asn

age
Ser
425

gac
Asp

aat
Asn

gtc
Val

gtc
Val

gga
Gly
505

Gly

ttt
Phe

aac
Asn
410

tac
Tyr

caa
Gln

caa
Gln

cag
Gln

tca
Ser
490

got
Ala

cag cga
Gln Arg
300

ttc aag
Phe Lys
315

gtc aag
Val Lys

gac tca
Asp Ser

tgc cte
Cys Leu

tat ctg
Tyr Leu
380

tac tgc
Tyr Cys
395

ttc cag
Phe GIn

gct cac
Ala His

tac ttg
Tyr Leu

caa acg
Gln Thr
460

gga aga
Gly Arg
475

acc act
Thr Thr

tct tot
Ser Ser

127

285

cte
Leu

cte
Leu

acc
Thr

gac
Asp

ccg
Pro
365

acg
Thr

ctg
Leu

ttc
Phe

age
Ser

tac
Tyr
445

cta
Leu

aac
Asn

gtg
Val

tgg
Trp

atc
Ile

ttt
Phe

atc
Ile

tat
Tyr
350

ccg
Pro

ctt
Leu

gaa
Glu

age
Ser

caa
Gln
430

tat
Tyr

aaa
Lys

tac
Tyr

act
Thr

gect
Ala
510

aac aac
Asn Asn

aac att
Asn lle
320

gcc aat
Ala Asn
335

cag ctc
Gln Leu

ttc cca
Phe Pro

aat gat
Asn Asp

tat ttec
Tyr Phe
400

tac gag
Tyr Glu
415

agc ctg
Ser Leu

ctc tot
Leu Ser

ttc agt
Phe Ser

ata cct
Ile Pro
480

caa aac
GIn Asn
495

ctc aat
Leu Asn

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1103298906-0



202216244

gaa
Glu

aaa
Lys
545

acc
Thr

tat
Tyr

cct
Pro

ctt
Leu

att
Ile
625

ctg
Leu

aaa
Lys

aag
Lys

gag
Glu

gag
Glu
705

gect

cgt
Arg

gga
Gly
530

caa gg

Gln

aac
Asn

gga
Gly

ttt
Phe

Ccg g8

Pro
610

tgg
Trp

atg
Met

aac
Asn

ctg
Leu

atc
Ile
690

atc
Ile

gtt

aat
Asn
515

gag
Glu

Gly

gaa
Glu

caa
Gln

aag
Lys
595

Gly

gce
Ala

age
Ser

gac
Asp

act gg

Thr

gaa
Glu

gtg
Val
580

gca
Ala

atg
Met

aaa
Lys

gea ggg

Gly

aca
Thr

aac
Asn
675

gag
Glu

cag
Gln

aat

Ala Val Asn

Gly

cct
Pro
660

tct
Ser

tgg
Trp

tac
Tyr

act
Thr

PD1216794/jt
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ttg
Leu

cgt
Arg

Gly

gaa
Glu
565

gce
Ala

cag
Gln

gtt
Val

att
Ile

ttt
Phe
645

gta
Val

ttc
Phe

gag
Glu

act
Thr

gaa
Glu
725

atg
Met

ttc
Phe

aga
Arg
550

att
Ile

aca
Thr

gecg
Ala

1gg
Trp

cct
Pro
630

gga

cct
Pro

atc
Ile

ctg
Leu

tce
Ser
710

ggt
Gly

aat
Asn

ttt
Phe
535

gac
Asp

aaa
Lys

aac
Asn

cag
Gln

cag

cct gg

Pro
520

cct
Pro

aac
Asn

act
Thr

cac
His

acc gg

Thr
600

gac

Gly

ttg
Leu

gtg
Val

act
Thr

cag
Gln
585

Gly

aga

cct
Pro

tet gg

Ser

gat
Asp

aac
Asn
570

agt
Ser

tgg
Trp

gat

GIn Asp Arg Asp

615

cac
His

atg
Met

geg
Ala

acc
Thr

cag
Gln
695

aac
Asn

gta
Val

FEHESE A0202

acg
Thr

aag
Lys

gat
Asp

cag
Gln
680

aag
Lys

tat
Tyr

tat
Tyr

gac gg

Asp

cac
His

cct
Pro
665

tat
Tyr

gaa
Glu

tac
Tyr

agt
Ser

Gly

ccg
Pro
650

cca
Pro

tct
Ser

aac
Asn

aag
Lys

gaa
Glu
730

gct atg
Ala Met

Gly Ser
540

gcg gac
Ala Asp
555

ccg gta
Pro Val

gat ggg
Asp Gly

gtt caa
Val Gln

gtg tac
Val Tyr
620

aac ttt
Asn Phe
635

cct oot
Pro Pro

acg gec
Thr Ala

act ggt
Thr Gly

agc aag
Ser Lys
700

tct aat
Ser Asn
715

CCC CgC
Pro Arg

128

gce
Ala
525

tta
Leu

aaa
Lys

gca
Ala

act
Thr

aac
Asn
605

ctg
Leu

cac
His

cag
Gln

ttc
Phe

caa
Gln
685

CEC
Arg

aat
Asn

CCC
Pro

tct
Ser

att
Ile

gtc
Val

acg
Thr

ttg
Leu
590

caa gg

Gln

caa gg

Gln

cct
Pro

atc
Ile

aac
Asn
670

gtc
Val

tgg
Trp

gtt
Val

att
Ile

cac
His

ttt
Phe

atg
Met

gag
Glu
575

geg
Ala

Gly

Gly

tct
Ser

cte
Leu
655

aag
Lys

age
Ser

aac
Asn

gaa
Glu

ggc
Gly
735

aaa
Lys

ata
Ile
560

tce
Ser

gtg
Val

ata
Ile

CCC
Pro

ccg
Pro
640

atc
Ile

gac
Asp

gtg
Val

ccg
Pro

ttt
Phe
720

acc
Thr

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

1103298906-0



202216244

aga tac ctg act cgt aat ctg
Arg Tyr Leu Thr Arg Asn Leu

<210>
Q211>
212>
213>

<400>

740

85
743
PRT

R tER8 P EPHP. eB

85

Met Ala Ala Asp Gly Tyr

1

Glu Gly

Lys Ala

Gly Tyr
50

Val Asn
65

Gln GIn

Asp Ala

Asn Leu

Leu Gly

130

Pro Val
145

Lys Ser

Gly Asp

5

Ile Arg Glu
20

Asn GIn GIn
35

Lys Tyr Leu

Ala Ala Asp

Leu Lys Ala
85

Glu Phe GIn
100

Gly Arg Ala
115

Leu Val Glu

Glu GIn Ser

Gly Ala GIn

165

Thr Glu Ser

PD1216794/jt
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Trp

His

Gly

Ala

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu Pro Asp Trp Leu Glu Asp Asn

Trp Ala Leu
25

GIn Asp Asn
40

Pro Gly Asn
55

Ala Ala Leu

Asp Asn Pro

Arg Leu Lys
105

Phe GIn Ala
120

Ala Ala Lys

135

Gln Glu Pro

Ala Lys Lys

Pro Asp Pro

FEHESE A0202

10

Lys Pro Gly Ala

Ala Arg Gly Leu

45

Gly Leu Asp Lys
60

Glu His Asp Lys
75

Tyr Leu Lys Tyr
90

Glu Asp Thr Ser

Lys Lys Arg Leu
125

Thr Ala Pro Gly
140

Asp Ser Ser Ala
155

Arg Leu Asn Phe
170

Gln Pro Ile Gly

129

Pro

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

Leu

15

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

2229

1103298906-0
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180 185 190

Ala Ala Pro Ser Gly Val Gly Ser Leu Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Val Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Ser Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser GIn Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys GIn Ile Ser Asn Ser Thr Ser Gly Gly Ser Ser Asn Asp Asn
260 265 270

Ala Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg
275 280 285

Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn
290 295 300

Asn Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile
305 310 315 320

GIn Val Lys Glu Val Thr Asp Asn Asn Gly Val Lys Thr Ile Ala Asn
325 330 335

Asn Leu Thr Ser Thr Val GIn Val Phe Thr Asp Ser Asp Tyr GIn Leu
340 345 350

Pro Tyr Val Leu Gly Ser Ala His Glu Gly Cys Leu Pro Pro Phe Pro
355 360 365

Ala Asp Val Phe Met Ile Pro GIn Tyr Gly Tyr Leu Thr Leu Asn Asp
370 375 380

Gly Ser GIn Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe
385 390 395 400

Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Ser Tyr Glu
405 410 415

130
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Phe Glu Asn Val Pro Phe His
420

Asp Arg Leu Met Asn Pro Leu

435

Arg Thr 1le Asn Gly Ser Gly

450

455

Val Ala Gly Pro Ser Asn Met

465

470

Gly Pro Ser Tyr Arg Gln GIn

485

Asn Asn Ser Glu Phe Ala Trp
500

Gly Arg Asn Ser Leu Met Asn

515

Glu Gly Glu Asp Arg Phe Phe

530

535

Lys Gln Gly Thr Gly Arg Asp

545

550

Thr Asn Glu Glu Glu Ile Lys

565

Tyr Gly GIn Val Ala Thr Asn
580

Pro Phe Lys Ala GIn Ala GIn

595

Leu Pro Gly Met Val Trp GIn

610

615

Ile Trp Ala Lys Ile Pro His

625

PD1216794/jt
110125641

630

FEHESE A0202

Ser Ser Tyr
425

Ile Asp Gln
440

Gln Asn GIn

Ala Val GIn

Arg Val Ser
490

Pro Gly Ala
505

Pro Gly Pro
520

Pro Leu Ser

Asn Val Asp

Thr Thr Asn
570

His Gln Ser
585

Thr Gly Trp
600

Asp Arg Asp

Thr Asp Gly

Ala His Ser

Tyr Leu Tyr
445

Gln Thr Leu
460

Gly Arg Asn
475

Thr Thr Val

Ser Ser Trp

Ala Met Ala
525

Gly Ser Leu
540

Ala Asp Lys
555

Pro Val Ala

Asp Gly Thr

Val Gln Asn
605

Val Tyr Leu
620

Asn Phe His
635

131

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Leu

590

Gln

Gln

Pro

Ser Leu

Leu Ser

Phe Ser

Ile Pro
480

GIn Asn
495

Leu Asn

His Lys

Phe Gly

Met Ile

560

Glu Ser

575

Ala Val

Gly Ile

Gly Pro

Ser Pro
640

1103298906-0
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Leu Met Gly

Thr

Lys Asn

Asn
675

Lys Leu

Glu Ile Glu
690

Glu Ile GIn
705

Ala Val Asn

Arg Tyr Leu

<210>
Q211>
212>
213>

86
841
DNA

AT

<220>
<223>

<400> 86

Gly Phe Gly Met

645

Pro Val
660

Ser Phe Ile Thr

Trp Glu

Tyr Thr

Pro Ala

Leu Gln

Ser Asn

Lys

Asp

Gln
680

Lys
695

Tyr

710

Thr Glu
725

Gly Val

Tyr

Thr Arg Asn Leu

740

52l

CB7 R+ EiCMV5a (L +

ccattgacgt caataatgac gtatgttcce

cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
ccacccccaa
FE4:4:8:4:4:4:8:4)
cggagaggty
agegcgeceec

cgetgoctte

tggagtattt
cgcccoctat
ccttatggga
tegaggtgag
ttttgtattt
g8CLgCLCLECe
Gggcgegcage
£8CLLCELCC

gocececegtgee

PD1216794/jt
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acggtaaact
tgacgtcaat
ctttectact
ccccacgttce
atttattttt
ageceeeece
caatcagagc
ctataaaaag

ccgeteegece

FEHESE A0202

His Pro
650

Pro Pro
665

Tyr Ser

Glu Asn

Tyr Lys
715

Ser Glu
730

atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
tgcttcacte
taattatttt
£8L8CELLLCE
ggcgegeotee
Cgaagcgegc

gocecgeeotege

132

670

685

700

caatagggac
cagtacatca
ggccecgoctg
tctacgtatt
tccccatete
gtgcagegat
ageeeceees
gaaagtttcc

£80LgLCeee

gCCECCCECe

Pro Pro GIn Ile Leu Ile

655

Thr Ala Phe Asn Lys Asp

Thr Gly GIn Val Ser Val

Ser Lys Arg Trp Asn Pro

Ser Asn Asn Val Glu Phe

720

Pro Arg Pro Ile Gly Thr

135

tttccattga
agtgtatcat
gcattatgcce
agtcatcgcet
ccccccctee
ELLELCELEL
Cgeeecgage
ttttatggeg
agtecgetgeg

ccggeteotga

60
120
180
240
300
360
420
480
540
600
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ctgaccgegt
tagecgettgg
cteecgggagg

ccttegegegg

a

<210> 87

211> 841
<212> DNA
213>

<220>
<223>

<400> 87
ccattgacgt

cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
ccacccccaa
FE4:4:8:4:4:4:8:4)
cggagaggty
agegcgeceec
cgetgoctte
ctgaccgegt
tagecgettgg
ctecgggagg

ccttegegegg

a

<210> 88
211> 127
<212> DNA
213>

tactcccaca
tttaatgacg
goecotttgte

ggacgggeea

AT

CAGRL 1+

caataatgac
tggagtattt
cgcccoctat
ccttatggga
tcgaggtgag
ttttgtattt
EECGECLCECC
Cgecgecagc
EECELCLLCC
gocececegtgee
tactcccaca
tttaatgacg
goecotttgte

ggacgggeea

AT

PD1216794/jt
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ggtgageggg
goettgtttet
cgggegeage

gggoggeett

gtatgttcce
acggtaaact
tgacgtcaat
ctttecctact
ccccacgttce
atttattttt
ageceeeece
caatcagagc
ctataaaaag
ccgeteogee
getgagegeg
goettgtttet
CgeeeeLgagc

gggoggeett

FEHESE A0202

Ggggacgece

tttetgtegge

ggetogggec

cggetteotgg

atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
tgcttcacte
taattatttt
£8L8CELLLCE
ggegeogeteo
Cgaagcgegc
gcegectege
Gggeacegece
tttetgtegge

ggetogggec

cggettotgg

133

cttectectee
tgcgtgaaag
tgtccgeges

cgtgtgaccg

caatagggac
cagtacatca
ggccecgoctg
tctacgtatt
tccccatete
gtgcageogat
ageeeceees
gaaagtttcc
£8CEELECEES
gCCECCoece
cttctectece
tgcgtgaaag
tgtocgoges

cgtgtgaccg

gggctgtaat
ccttgaggeg

gggacggetg

gecggeteotag

tttccattga
agtgtatcat
gcattatgee
agtcatcget
cccccectec
£8L8LE8CceLEs
CgEgeeceasy
ttttatggeg
agtecgetgeg
ccggetetga
gggotgtaat
ccttgagges
gggacggetg

gocggetotag

660
720
780
840
841

60
120
180
240
300
360
420
480
540
600
660
720
780
840
841
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<220>
223> R B-EkK

<400> 88

gatctttttc cctctgeccaa aaattatggg gacatcatga ageccccttga gecatctgact

tctggetaat aaaggaaatt tattttcatt gcaatagtgt gttggaattt tttgtgtcte

tcacteg

<210> 89
211> 59
<212> DNA

=

Q213> ANTF5]

<220>
<223> miR1538

<400> 89

ttgacgtcca gaacctgttc tgttttggee actgactgac agaacagget ggacgtcaa

<210> 90
211> 82
<212> DNA

Q213> ANTF5]

<220>
223> EPET

<400> 90

taaagecggec gocaagettge acccgtacct ttgggagege gegecctogt cgtgteogtga

cgtcaccegt tot

PD1216794/jt
110125641

gttggat cc
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134

60
120
127

59

60
82
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[S5OHEGE S A =E ]

[EBkH 1] —EEHABRMERKE CAAV) HAEE AAV
HEAKBERHFIFNEBERE  HbzEBERE A
2

(A)mtE NN GRS %EE 2 (human mitofusin 2)
(hMfn2) 2 & T 2 L0y &% B & %1

(b)fiz 1 (a) & (¢) 2 fI #Y f] B + (spacer) [ 1

()2 /> — @ miRNA HFHEF 5 » L CMT2 & &+
WMARMEABENNGEERSED 2 ZEBFIF 2 £85I
SRS

Hb (s Z&ETLRELAZERERFIG =Z ()2 2D —
# miRNA Z 28 E iz » RAimpik#& £/ —{# miRNA #
H % & T LB hMfn2 4505 7 5] 5 K

(d) =] # {F #t # f2 £ (a) K (c)HY 38 &1 F7 51 - &% 8 &0 ¢
FISIBILSE N MMEF RE -
[B5KkME 2] WHEKHE 1 2 rAAV, Lz AAV B %
¥ H AAVrh9l - AAV9 -~ AAV9.PHP.¢eB - AAVhu68 -

AAVI1 5 -

[ K78 3] WHHKIE 15 2 2 rAAV - H 2 & T (&
% hMfn2 4 % ¥ 5 B 7 SEQ ID NO: 11 2 % 4 ¥ 51l 5 B
H % b 90%18 F 9 5 -

[#k7E 4] W KE | £ 3 FF —H 2 rAAV  H $
% T2 {7 hMPn2 45 6 £ 5] B SEQ ID NO: 11 2 # B
FEA S B E b £ BO% A F B9 E S 0 H P ont 216 B 236
/5 nt 1371 & 1391 #% £ & -

’
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[FRKE S WHERKE1Z24FF—-HZ rAAV > HF &
£/ —1{f miRNA & miRNA 5 F ¥ 2 — % @ Fp
H > H A & SEQID NO: 89 (miR538 > 59 nt)s 81 SEQ ID
NO: 89 % /b 99%# H & & % - = & miRNA & &
AGAACAGGTTCTGGACGTCAA » — X &% A K & F ¥l
SEQ ID NO: 27 » HHgZ ZE /b —{ miRNA R&E & &2 (a)Z
Z & T sy hMfn2 475 5 B H P 45 5 89 5 RNA
(mMRNA) o

[FRKIE 6) WHERKE 12 4FF—-HZ rAAV > HF &
Z£ /0 —{f miRNA 4% F 58 & miRNA ¥ 4 7 5] 2 — 5
%@ % > HAa4 SEQ ID NO: 15 (miR1693 » 64 nt) ;
miRNA 1 & —HETEREFI  ZREFINE
AAACCTTGAGGACTACTGGAG » SEQ ID NO: 32 ; & ¥
miRNA ¥ 5 F %] 14 SEQ ID NO: 16 (miR1518 > 59 nt)
5Bl SEQ ID NO: 16 EHF ZE£ /D 99% — MW » HF
#Z 2/ — (@ miRNA &4 2 ()2 Z & THEA(LA hMfn2
T Fp ¥ B0 H P 4R B Y mRNA o

[FRKE 7Y WHERKE 12 6FFE—HZ rAAV > HF &
HEFAEELR 75 HZFBER 24 250 (#&% 58 -
[FRE8) WHEKRKE 12 7THFE—HZ rAAV > HF &
2/0—1{H miRNA FHEFIHEHHE N ZL T EILE hMfn2
s P A0 By 30 -

[FRE OO WHERKHE 12 T7THFE—-HZ rAAV > HF &
2/ — 1 miRNAFGHEFINGARNAEFFINF -

PD1216794/jt
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[25°KIH 10] WEBEKHE 1 £ 9 FF—HZ rAAV . H
#Z 2/ — [ miRNA HFHEF I & —Faas 2R — @
miRNA 45 1§ 7 51 -
[EBKIE 11) WHEKE 1 £ 10 FF—IHZ rAAV . H
iz & B & N e — 2 B & & Bl B 7 (constitutive
promoter) - H ZE{E i & & CB7 B &) F 5¢ CAG Bl &) + -
[E5°KIH 12)] Wk 1 £ 10 FF —IH Z rAAV . H
ZEBENBE - TESEHBFREERB T EEAHE
7€ f) & H (human synapsin) (hSyn)R( &) F -
[FXKH 13] —HE&HE - HE S

(4w tE A& &&E0 2 (hMfn2) 2 & T £ (b
WEE R > HuEER S E ) NEB E A
R BE A E Y R/

(4R 2 /b — @ P i 22K 8y miRNA 89 &% &% 7 51
2 miRNA 5 i Ff 2 M 8\ i 7 AR M AN B R 4 B8 R
SEO 2EBEEY 2 mRNA F Y — (@ 20z i 3100 &) ;R M
ANBERGEMEED 200RE > ZHUAFENRETRE
B8y hMfn2 FiEF I F > HdZ £ /D —# &% miRNA
WY AR ERZFHGFEY  ZEEGFI G EH
EANBEBEBEHEBFTRE > Bz 20D —@EKX
miRNA J& /DK 8 & & T LAY hMfn2 45 05 F 51 /Y % 3B

Hii(a)z 3% & T2 18 hMfn2 41 5 5 & = i (b)
AT 4w 055 By 2 /D — {# 82 8 miRNA 2 2 8 & fir -

PD1216794/jt
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[FRkH 14) WEHEXKHE 13 2&HE > HbzEE hER
R EEEHRSE > HEaZ&LTEMLHT hMn2 {5 F
o~ % 2/ — (82K miRNA £ EY - K% #HAEGF
oo % 2/ — {82 miRNA B EY B — =% @ 2
miRNA 45 7 5l ~ 20 F — 5 % {#§ A T miRNA (AmiRNA)
RS I

[FRKMH 1) WHEXKHE 14 2&HE > HbFzZRFEaEHE R
BA AAV R EHHBEERKE CAAVFE R > HEFAH
BENREFHNEBERE ZBERBERNBESZETE
L #HY hMfn2 45 55 F7 51 ~ 2 /0> — il 2 78 miRNA & % &7 71 -
K & i & F A e

[FRKIH 16] WHEKIH 15 2 &HE - HFZ AAV #FEZE K
B H AAVrh9l - AAV9 - AAV9.PHB.¢eB - AAVhué68 - =%

0

AAVI -
(5K 17)] WEEKIE 13 2 16 f{f —IH Z&fe » Hf
i & TR hMin2 g #5 75 H 4 SEQ ID NO: 11 Z #%

H B P Al 8B SEQ ID NO: 11 £ /b 90% M [A #Y F# 1] -

[k 18] AEFEKIE 13 £ 17 f{f —IH Z & fe » Hf
iz & T bRy hMn2 5 5] B4 SEQ ID NO: 11 Z %

H #5288 SEQ ID NO: 11 £ /b &y 80%4H [FE #Y ¢ 51 >
Hodont 216 % 236 /3K nt 1371 £ 1391 #i{£ & -

[FORIE 19) WEFEKMHE 13 £ 18 f{E—IH Z#fke > Hf
i £/ —(# 2 K miRNA & miR538 H 2 GEHBFIIE =
SEQ ID NO: 89 X % 2 #% B F¢ 5 5 1 SEQ ID NO: 89
20 9%MHREBEFS > EFZED—FHEK miRNA £

PD1216794/jt
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o E ()2 % & TR hMfin2 45 18 7 5] 50 H f7 47 55 &9
mRNA o
[E5°KIH 20] WWEB°KME 13 £ 18 —H 2&fE » Hoi
#Z 2/ —{HE¥ miRNA G FIEE T —=H%FHF
Al
(a)SEQ ID NO: I5 (miR1693 » 64 nt) ;
(b)SEQ ID NO: 15 Z £ /b 60 [ # & % H B °
(c)Bl SEQ ID NO: 15 EH £/ 99%— 3t » HAES&
Bl SEQ ID NO: 15 Z &y H B, 6 £ &% H B 26 (2 SEQ
ID NO: 68)E. FH 100%— 2 M #y F¢ ¥ ;
()— {8 % % miRNA ®HEFF - H@s Fil— %%
{E 1# + /7
() TTGACGTCCAGAACCTGTTCT » SEQ ID
NO: 27 ;
(11)AGAAGTGGGCACTTAGAGTTG » SEQ ID

NO: 28 ;
(111) TTCAGAAGTGGGCACTTAGAG > SEQ
ID NO: 29 ;

(iv) TTGTCAATCCAGCTGTCCAGC » SEQ ID
NO: 30 ;

(VCAAACTTGGTCTTCACTGCAG » SEQ ID
NO: 31 ;

(Vi) AAACCTTGAGGACTACTGGAG » SEQ ID
NO: 32 ;

PD1216794/jt
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(Vil) TAACCATGGAAACCATGAACT ~» SEQ
ID NO: 33 ;

(viii)ACAACAAGAATGCCCATGGAG - SEQ
ID NO: 34 ;

(ix) A AAGGTCCCAGACAGTTCCTG » SEQ ID
NO: 35 ;

(x) TGTTCATGGCGGCAATTTCCT » SEQ ID
NO: 36 ;

(x1)) TGAGGTTGGCTATTGATTGAC » SEQ ID
NO: 37 ;

(x11) TTCTCACACAGTCAACACCTT » SEQ ID

NO: 38 ;

(x111) TTTCCTCGCAGTAAACCTGCT - SEQ
ID NO: 39 ;

(x1iv)AGAAATGGAACTCAATGTCTT ~-» SEQ
ID NO: 40 ;

(xv) TGAACAGGACATCACCTGTGA - SEQ
ID NO: 41 ;

(xvi)AATACAAGCAGGTATGTGAAC - SEQ

ID NO: 42 ;

(xvil) TAAACCTGCTGCTCCCGAGCC - SEQ
ID NO: 43 ;

(xvii1)) TAGAGGAGGCCATAGAGCCCA > SEQ

ID NO: 44 ;

PD1216794/jt
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(xix)TCTACCCGCAGGAAGCAATTG - SEQ
ID NO: 45 ; =
(xx)CTCCTTAGCAGACACAAAGAA - SEQ
IDNO: 46 REBEBOEZE—BFZHE >

HPf#ZEHR miRNA A& E2Z K TEEH hMfn2

4 15 P 51 B E P 4R B5 HY mRNA -

[HkE21) WFKHE 13220 F—H 2B HE

B TEALN DMM2 EHFIRERFE —ZBSF 2

iZ 2/ —{f miRNASGEFH > Bz & ITELE hMfn2

EEFV % E /D — @ miRNA FEFY 2 HE— 58

el IsEER 2 BRETF -

[HkTE 22) WeFkmE 135 21 fFfE—TH 2 &8 > HF

% miRNA R F 5 HERZ & TEALN hMin2 &% F

5 Ky 37 -

[HkTE 23) WeFkmE 135 21 fFfE—TH 2 &g > HF

% miRNA A HARANETFIF -

[k TE 24) WeF kK™ 13 & 23 f{F—IH 2 #fg > H&

— % & i — (@ miRNA 4 fE FE 5] -

[HkTE 25) WeFkmME 138 24 FfF—TH 2 &g > HF

ZHEEFEEHRBERE T TEENE S CBTEH

T2 CAG Bt &) + -

[HkTE 26) WeF kKM 135 24 fF{F—TH 2 &g > HF

Zom@FPIEaME TR EMREF > JTEZEAES A

HEBmELD LS T -

PD1216794/jt
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AR 27) WEKE 13 2 #HE > HbzEBAEIER
& -

EOKTE 28) WEKE 27 2 #HBE > HEfumzrdb—MIE
7 B E RS & M A5 #8 (liposome) -

[E5°KIH 29) WEBE KM 13~ 14 5 17 & 26 F{F —TH Z
o Hbz#@EiBhmENE TWEHFSERE > E4
B H /N " (parvovirus) ~ E 4 18 JF§ 5 (lentivirus) ~ 2
B 4H BB 4 ¥ %5 9% & (herpes simplex virus) o

[BkE30)] —EEEB > HBas&TEo AENGE
A& EH 2 (DMM2)HEWHEFH - Z&EBFIEHA SEQ ID
NO: 11 Z # & Fr 7 B 1 SEQ ID NO: 11 £ /b 90% 4 [ #Y
ol s ERE S EHENABRBEAEF REHD
o8 7 Al e

[5KkME 31) WeEKME 30 2 #HAE > H HE MG EAER
FEE B EHAKRMEWRE  FHHERE  HNEHEHE
4B HE -

[5°K7E 32)] W KHE 31 & HIzmEHBL
BEH AAV BB EHBMHEHBERECAAVEN - HEH
BENMEPFNHEBEARNB  ZBEBERBEZK L
L 8y hMfn2 45 5 Fp 71 ~ K& &% 3 & 7 71 -

[5°K7E 33) WMEEKME 32 2 &M > HF 3z AAV A B G
¥ H AAVrh9l - AAV9 -~ AAV9.PHP.¢eB - AAVhu68 -

—

AAVI -

(5K 34] AEFEKIE 13 £ 17 X —IH Z & fe » Hf
iz & T bRy hMn2 5 5] B4 SEQ ID NO: 11 Z %
B 5l Hi#E—FE& CB7T B 1+ -

8
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[k 35) M RME 13% 175(F 182 &8 Lo
2 4 T2 (L &9 hMfn2 4 & FF 51 & 4 SEQ ID NO: 11 ~ %
B e e ANEEBES hSyn)KE T -
[k 36) M RME 13% 175 (F —18 2 &8 Lo
2 4 T2 (L &9 hMfn2 4 & FF 51 & 4 SEQ ID NO: 11 ~ %
B FF 5 H i — % & CAG BLE) T -

[\ 37] ~BEAEAKEFI R E D — @
miRNAG AR Y » R EAREFI A e % TR LG AE
G EBaEA 2 (WMM2)EEF o %6 EF 5 i
f s b B 5 M A BB A M P % B e & A
2 miRNA # R H B H = K % 24 8 (CMT2A) & & + 1 I
FHABEGERCEO D RBERFA P2 ERS AR
MR HUBERERE3 BN 2R E+ RH M
BB A 0 M oh 48 TR (b #Y hMfn2 4 FE A BE S 2 % b
—ff miRNA 2 #8882 fir > BB Ik 2% miRNA 8 [ 3% &
T 82 {E# Mfn2 4 55 7 51 -

[ RE38] ~MEHEAKY > LB SWHERE1E 12
L —TH 2 rAAV - 03 SR IE 13 % 36 F{F — IH 2 # 8
s oK IE 37 MY o BB B EE T K
BTN - MM - R/SH RN -

[#FkE 39] ~HBECANLGREFTLIEH =R %S
JA B (CMT2AR @R BB E 2 MFRE 1 5 12 5
F— U2 @4 AAV - M3 KIE 13 & 36 F{F 18 2 &
B . S EE R UE 37 2 ALY

A
I

9
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[FXRXEHE40] —HEANREHERANEFEEREREMH =ZKH
% O2A B (CMT2A)E &5 & 0y & & ~ B 88 2 13 K 1E 1
2 12 f{F—THZEH AAV - WFEKHE 13 & 36 £ —
H o Bo#g - W FEORIE 37T 24K -
[FRKH 41] —HEAHAREEREAESA CMT2A X BFWNHEA
HE - HaagdE & T

(a)EE 4H &% B ¢ %1 a8 THEAN ANELEBE
& E B 2 (WMfn2)4E 5 20 > 5% & W5 B 1 o] # F i
e EHEHRNANEEHREHAR ST RBAGHEG B I - HFFZ
K TEAAEH hMn2 5 F 5 E A SEQ ID NO: 11 Z fF 4
BB H 2/ 5% E R R A > Haz & T#E LAY hMfn2 4F
W5l % A {F (b)) miRNA {2 8 20 fir B A 8% 38 0 ¥
(mismatch)ff B2 CMT2A B2 F F YN EME ANBE N E B &
&0 2% FAE

(A& %E /L — @ miRNA BWEEFINBZE > Z
miRNA ¥ A #H CMT2A Z & & F 89 N R hMfn2 & 5 7
TIE A RN P % miRNA & 5 70 0] # 7E 1 8 B
E5lEHEPRZAEBFREANFEG F I - HHF #Z miRNA
F&E & 2 (a)z &z & T B hMin2 &5 15 7 7] 5k H Ay 45 15
By mRNA -
[ KIE 42) WEHEKIE 41 2dH G HE > H P Z miRNA
% HE B 5 ML 4 SEQ ID NO: 89 # B SEQ ID NO: 89 £ /b
99% 8 [d -
[FRKH 43] —HEAHAREEREESAT CMT2A Z BEFWNHEA
HE - HaagdE & T

10
PD1216794/jt
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(a)EHZEFI > H8 & & T NGRS
& E B 2 (WMfn2)4E 5 20 > 5% & W5 B 1 o] # F i
RESIEHEHPABEHEARFTFRHEHNFAHF I > HFZ
g TR AIAHB hMfn2 HFH P20 # T2 R HRKRIEDZ
miRNA R B fy E ASERECH M B CMT2A B & YN
BEMHMABELEKEMEeES 2&BFI A EH

(HEDV —{HHEE miRNA W% B P75 > % miRNA ¥
AN CMT2A A EFFHARMEAERNEBERSED 2
S FIEARFEM 0 HPFFE miRNA GHHE 550 # (F
wEEESIEHN A BT RENEGRFY - B H F &
£/ —{# miRNA BEH T -2 Z#F5 - A& SEQ ID
NO: 15 (miR1693 » 64 nt)#y miRNA 4G F 5 . &1 & SEQ
IDNO: 15 2 £ /b 60 {# # 48 &% T Bt Y miRNA 45 1§ 7 51
B &8 SEQIDNO: 15 EF 2/ 99%— F M) miRNA &
R HAE & 8B SEQ ID NO: 15 2 E K 6 £ 4
H B 26 (8¢ SEQ ID NO: 68)H H 100%— & &y F %1
B aE THZ — 2% EFA) miRNA 4% F 50

(i) TTGACGTCCAGAACCTGTTCT » SEQ ID
NO: 27 ;
(ii)AGAAGTGGGCACTTAGAGTTG > SEQ ID

NO: 28 ;
(111) TTCAGAAGTGGGCACTTAGAG > SEQ
ID NO: 29 ;

(iv) TTGTCAATCCAGCTGTCCAGC » SEQ ID
NO: 30 ;
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(VCAAACTTGGTCTTCACTGCAG » SEQ ID
NO: 31 ;
(Vi) AAACCTTGAGGACTACTGGAG > SEQ ID

NO: 32 ;
(Vil) TAACCATGGAAACCATGAACT > SEQ
ID NO: 33 ;

(viii)ACAACAAGAATGCCCATGGAG - SEQ
ID NO: 34 ;

(ix) A AAGGTCCCAGACAGTTCCTG » SEQ ID
NO: 35 ;

(x) TGTTCATGGCGGCAATTTCCT » SEQ ID
NO: 36 ;

(x1)) TGAGGTTGGCTATTGATTGAC » SEQ ID
NO: 37 ;

(x11) TTCTCACACAGTCAACACCTT » SEQ ID

NO: 38 ;

(x111) TTTCCTCGCAGTAAACCTGCT - SEQ
ID NO: 39 ;

(x1iv)AGAAATGGAACTCAATGTCTT ~-» SEQ
ID NO: 40 ;

(x1iv) TGAACAGGACATCACCTGTGA - SEQ
ID NO: 41 ;

(xvi)AATACAAGCAGGTATGTGAAC - SEQ

ID NO: 42 ;
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202216244

(xvii)TAAACCTGCTGCTCCCGAGCC - SEQ
ID NO: 43 :
(xviii)) TAGAGGAGGCCATAGAGCCCA > SEQ
ID NO: 44 :
(xix) TCTACCCGCAGGAAGCAATTG - SEQ
ID NO: 45 ; =
(xx)  CTCCTTAGCAGACACAAAGAA > SEQ
ID NO: 46> i (DEGX)ZHE—EFWHEE -
[(FFoKTH 44)] WEEKHE 41 £ 3 FE—-HZHEHE
HfF @B azkR@rE - ZAHENEHSEES
£/ —{# miRNA (b) -
[(FFkTE 45] WEEKE 44 ZHEHE > HFZFH — &
RhHBEBR/AZE BB AEEE  H&ZS —
kKZB_IHBEETRRKEMHME RS RKERT HAEH -
[FFoKTE 46)] WEEKIE 4445 ZHEHE > HPF&ZF
—HEARFRBEEE  ZE_HEHBLRIEREBEHE 0 H&
FokZBE_EEATRMHEHEHBKY T B AE -

b
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