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BT
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WERERFYRES YR E

BRARGUE

[0001]  ARRTFEP Jo—FEMRSb AR B N T G4 4 A P H b ik PR 2H JE A 32 (genomic
locus) KL &Y L7 i, EAFE M 5 0 MAEHAZ A T B2 TR 3k R A 21 L ik ]
RN B PRk 1 50 B g i

EREA

[0002] 2 g B KT 2H G e 2 48 70 20 #URFI 7. S . FH TR N/ B (knockin/knockout) 4 ] 2
A9 R B [E) B 4 Bl SCEEH 74 (clustered regularly interspaced short
palindromic repeats,CRISPR) A%k H i (CRISPR/Cas) vcre—lox R4 M A-Red R4 .
[0003] %G +4F2K, cre-lox ARG T N H T HAZ KRG EEF & JH A A K cre-1ox &
G FEH T IELREIHER 30 6 T8 B cre 2 BV A A 6] Y5 21 20 19 MR B B & H e
MR, T B —NREER I Lox P 91 o TN B S e b 1e S/ BAMIR SR R AH 5, FE 48 L ox T 81X
Hi (bi—capping) BIZEPEALDNAL A T B4 T2, B Je1E H AR E YRS R 40 _E G R ik 7
Fl1ox.

[0004]  CRISPR/Cas &M 5E AN Fere-lox R4, FATAE H 40 £ 5 W B A4 ¥ B BB
B R A PZ18Z , an L ox 4R 3 7 A1 AN e B2 1)« FH T-CRISPR/CasHIHL#% NCas R [ i 5 5] F
RNA (guidant RNA, gRNA) Fr#4 B AZ 0 £ 1 S A W0 - 1% 51 5 RNASE 7 R0 1) (] 905t X 33k OR &
17bpZE24bp) LA — P 3 52 m) JE R 20 o H T~ 1Y K T TR CRISPRIF % 0> Cas 25 1 J§i Cas 3 2 Cas9
VEAZFENE , UL TIE] B bR 51 B U DNA o St L i 4 40 T8 2% b 4l e ) V2 K A - B T-Cas—
gRNAE SR A &), 674 B R EKEE (Synechococcus sp.) KITIRICRISPRE y fi #. H.5E
o HA A=) R 58 AT i

[0005]  H il ,cre-lox X CRISPR/Cas R4t L HAZ AW AT K H i) T A H
T HALHI AR ], 1S B AR REFER H AR K B R S i ere-lox R4t
PL A AE B AR T B RRR 7 2101 ox A2 W b 3 R 3 , DA SSC7E R 22 B0 A Wik A, A6 T T4z
K Lox 2 91 AN L o HH 3l , CRISPR/Cas BN AR, 2K IS FH #1957 471 . CRISPR/
Cas I gRNARE [a) £ FH 2 15 11457 58 [X 35 (H g RNA R e 51 R K6 1T AN BE AR 3N FE R 2 _F e,
B RECRERFIEL — M8 RUFTBRI SRR (of f-target effect)) o FF34, CRISPREEHE
DRl 40 4 6 A 1 1 2 B 0T 51 N B AZ 0 Cas B8 5 51 &2 19 X EE T %4 (double-strand
breaking,DSB) , LA KAt H5 AE [F] Y5 K % H2 (non—homologous end joining,NHE]) 24 4hJE
Jr BT 58 Ao (ENHE J 1 300 3 A, HL& B MBI 0 M Te vk LA ROl e %, DAkt — 20
BR il 7 CRISPR/CasffI M. FH .

[0006] A-Red RGt i VI /&1L KHTFH (E.coli) BrecAFERIWH T A4 K I . TrecABRBEK
KIGHF B AR, FEMEE B R 20 1) R 2 BLAH RGN 1 2910045 , MirecA+H K AT
B AR, LB RCR N B R T I, 1% Rt 4N “Red” (Recombination defective (EE
M) ) , LX T Kt s 1a R EAH R 120 Red RGt0FGa B v HEH i, H4
1 AR S VI 5L 8EDNA (ssDNA) 1B K (annealing) & [ i JtRecBCDE & i 45 . &
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FIAN-Red A AFE =N FEUPIER: (1) a-HE MG FI3 40 XEEDNA (dsDNA) 5 (2) B~ i
454 dsDNAFI KRG (sticky end) ; (3) 18 HHIRec AR N B4%5DNA (ssDNA) 5 H AR 51E K .
A-Red AN BE % 4 8 B B e Bbm 1 S / B4 M IR 5 BRI R DNA B, 7R A A 7R — BRI AN AN JFAD
X 58 Ak ) PR A 51 5 12 P BB P T i T N D v PR v S LA

[0007]  N-RedHE 4 TR 7 KA B F T 5 5L R RN /st Bk 1) mlva 3 kL (curable
plasmid) A o 3T , Fo7R FH TR 2E FAT 18 (B. subtilis) FIZE R H 4miE . 74k, 7R A
A3 B A R IR AL R, HUE SE AR S AL AE ) R I A RCR AR N ES YR E 2 AR W)
RGN SE DR 2H G 45 10 38 D ELR , R FHA-Red B 0 AH 0 B8 4k 5 2H 22 40 70 A% 40 2 A
(BLFEREYD B e NF) AR B (LT B4 A 8 BN I 2k DR A 7 V2 — A R

EZRARE

[0008] % FRURAL, AN FFFRAL—PpAEMRAL B AR BRI T 2w 4R 40 M HH 1 H AR L TR
FAIRAHEY, HAFH:: — s Z MR 7, LR 7 78 & W o 5 3535 7 51 (capping
sequence) AHIZM N TR T F1 s L K AX IR HM VI RGN A% IR 2 2 B B 11 ot , BB 25 Y i i %
1R SN A1 1R 2 40 BB AR 1 AR IR T 2 I 3 A o

[0009] T A I — SZt 7 b, B B 7 0 5 H AR IR 7 81 ) IX 38 ]
(homologous) « HARMZER T H0] N4ME T (exon) B & T (intron) , LT H I, Wi |
m R HEN4E AN (in—frame insertion) FEKZHEIMELEAH T &, N TR FI AN
W& T I Ak Z N TALR T FI 0] (5 1k #4510 (selection marker) , AV EHEE A
R B Bk B L R A P K 3 AR (integrant) o BAN, ZEAR AT 33— 25 0045 0] R 4F Hh %
2 ISR SN BN -1 IR A BB 1 AKX IR 7 FII IR 3 ¥, Ak A T H S % 18 S V)
BRI IR T 21 Y i HiRe cBCDER H BN AL R ST 31 SR AR IE JL [H] (reporter gene) Fr2H i 4H
R b —3,

[0010] T AAFH—sLhti 7 U A Wit — DR SIS S PtRecBCDEE H iH
P& D>—F FARANIF S —LitrXd, ZHEWMEIEH SRR (zinc-finger
nucleases,ZFNs) R4 R FIH A T RN Y% RS (transcription activator—like
effector nucleases,TALENs) Z& %t M s A4 R) & 45 [7] SC E & 7 41 (CRISPR) /Cas 248 H
() &b —F H A

[0011]  AR#E 55— SLhti 77 30, AR Pt — IR — P e A b | B AR ldas i FH T 9 i 240 g
(1) H AR AZIR 7 50 515 27 BT R L S sl N, LU Tz H AR R
AR AR TR DA EE T SR 70 1 I HARIL IR 17 51) 2 ] (1) [7) 5 25 40 1) 2%
PR R FRZ AN T AR AT — SERt 7 2, 51N 40 A Bl 248 i A ) 28 4k s A PR AR R 471
DIl %R HAH E B A I 5 X IR o> T4 &, it — DR IR 7 T B i 7 51 5 B brix
W2 Fe B i X3 [ AR 2K (annealing) , £ PAFEAIAR A JE U 04K (recombinant) o I64h,
TERAWNEF AN TR 7 5K AE B FRAZ IR 7 51 B RNA ) B 24 18] £ FH RNABY 432 1T 43
Bk 2%, RIS T M R AR AL DU o T A A T — St 77 U, AT 3 T e Bebm e A il A v
HA L O R A

[0012]  ZR BRIl , AR A TR AL — P FH T AEAR A B AR Bl A4 Py [R] ) 3 1m) B2 R 172 91, 9 72 40
R AL TR B (B IEFARIC N &) BIAEEY . 7ok, A A TSR AL —Fh FH T 9 5 41



N 110312803 A W OB P 3/12 T

P A ) H A AL AR AT A TR i PR AL B | R R RN R R IR i ok ) B LA A RCHL
RSN JTIE  LEAh A0 AT D A A0, B4 (EAN IR TR FLah P 4 i » 491 4 N SR 40 i be N
R FPEZ e T4

M3 35 BB

[0013] A FF A8 i 2528 B 1] 5 ] 11 s I T 9] %) T 4 s , T B 4 [T B PR AR 1)
[0014] 1A AL Wi 5 3 v 5 ZI AR N TAZIR T FI AL IR 7 T I AL E

[0015]  K1BE 7R FikipAB-mCherry B 22

[0016]  [E]2A % | 2C /A B 2 6 A B AR (K1 2A) Bl =X 4 il = R (B 2B) W %2 21 (1)
FHGJB2-EX-AF J JFi#ipAB-mCherry LA AN [F] bt & A% g N JRHEK293 TN 48/ Ny 1 25 R, I
F T8 e U S A0 0 R PEAL I EGFP P 14 40 e 250 LA 2 = (B 20) « Bt R om N F3ME £
sem, *p<0.05,*%kp<0.01,n=>5,

[0017]  [&]2D &/~ ¥ I GITB2-EX-AF & ik pAB—mCherry L% 4L (\JHEK293 T 41 fd i DNA , Xof
EGFPZE K] J2 GJB2J: A3 AT PCRYT 3§ 11 L Wik &5

[0018]  [&|3/&fd FHIGIB2-EX-AF J% B bipAB-mCherry 3t gy A K% 5 £ i T-41 1 (iPSC) 48
NS 1 5 B 1 T HE J% 5 Sk e o ELAE e GFPER 4 58 YL I R AN ST (R A\ 2R i PSCHE B (F2 1K
KA o BEAF R : 1000,

[0019]  EJ4AR P SGIB2IE K 4B 1 KAME F2 M AN T & T~ B K .GIB2_
EXON2 wt e nGIB23E R ff) 1E 3 41 it T2 GJB2 EXON2 ¢35 mut e nGIB2IEEH i) 41 i T2 1)
c.35delGZRAR ; MGJB2_EXON2 c109 mutFNGIB2EE K45 T29 Fc. 109G >AZAS

[0020]  [&|4Bf# FH FikipAB-mCherry K GJB2-EX35-AF (G JB2-EX109-AF 3L 4% 4L A 3
HEK293T4H e 48 /Nif 1) 285 SR o W42 21 HL A e GFPLR (3¢ THEK293 T4 Al o Lt 45 )R : 100mm.
[0021]  [&I4CE I B AS[E 285 4Lty HEK 293 TZH fu i DNA , %FEGFPJE Rl #E 4T PCRY™ 18 i) Ha, ik
SRR HoKIEM 1.2 J2 343 7R kb iids ¢ . 35de 1GAH IR REZH Jec . 109G>AZ

[0022] 4D K B4R 7RI B AR 20 55 L R HEK 293 T 40 it it DNA KT G B2 35 [R ) A S 72
iR,

[0023]  [&]5A K & 5B 7 A EH I = 20 N £ R 43 Bt 4 2 19 77 7% S CRISPR/Cas9n (D10A)
4t (KI5A) FIGTB2AE [l c . 351 25 [K g 25 e LU A, HF A8 HAF TR Bl R (B15B) , Hodb (a) i
f (vehicle) XFHEZH , (b) NGIB2-EX35-AF4H., (c) AGJB2-EX35-AF+FikipABA. , UL & (d) Ay
GJB2-EX35-AF+CRISPR/Cas9n (D10A) 4 . $4 7m A P H1H = sem, ##p<0. O LA T L0
GJB2-EX-AF,#p<0.05,n=6.,

BiEiE N

[0024] "Rt AZEGIBE A QAT 5 T U B AT A & ARG AN 7
AT RAS 2 TE I FARAI o AR 23 T 75 A a1 ZHL At AR St 57 A O 14 K SI it B 2 FH A
HIRA N TTHG N LG N AR AN 7] ) S i 7 58 S B FH gt i A28 50 % / B3 5z st 461
[0025] A TFHRME—Fh T AEARSb L B A AR Y SR A0 P B IR P S AL - %
HEMOIE: — BB MR T IR 7> 108 W 3 5 3 7 1 R N AR PP 471 5
L A% IR S VIBEN-1% L S 2H BB AR 1 o, B & G B i A% IR S M DI A 1% 1 S 4 B A 1 Y
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TR T N B A

[0026] AR AFFHIHEYITT H T AEAR SN S AR B AR P [RS8 17 A2 R 7 51, T 20 i b 4 it
W& TR A SR ARTE “W & TIEF” B HaH H T2 R TREMEFEFR AT
W& F AR

[0027] T ARNFFI—LHti T P, R E A S PR TR B ZE P4 DNA .

[0028] TN — St 77 X, BN E i P A S AL T HARZ R 7 51 ) X380 A
TR —2ht 7 XA, AL T B AR 7 91 1 X2 A B 7 BN & 7

[0029]  FAA T —hita 77 T, A B 177 41 %% 5 AT B A K A 10 825000 1%
R s Wt , A 5 5 A1) A K R SE & 10 £500.500Z£1000.1000% 1500, 150042000,
2000%22500.2500%3000.3000% 3500 3500%4000.4000 %4500 54500 £ 5000 1% H L Fit
HIBHIH « T A AT Jy— St 77 2, P ] v 7 31 356 K FE 910 2500 MZ H IR «

[0030]  FARAFF I — 5t 7 sUH , iR A T L FE ] 4 A b 0% B B b A% R A DT BN 1% R
HARBE A BTN A8 T TARATFH) 53— S5 b, Z B3 72 A A 5 3)
F (constitutive promoter) , 54 : 400 E K EE (cytomegalovirus,CMV) JA38F; A 555
BB, YA R A5 F M 3301 (U ZROn KLOff RS0 5 sl H R L — M B3+,
2B EMe st —M R (B IRAREE R 30T R L — 1% 5 3+ (GFAP B 3l
) S BT — 1% R 3T MyoTAJE 3T

[0031] T ARAFFH—SLhti /7 U B RS — P OFEE A Tt S % IR S VIR ) 8 7
HI. gmtdPiRecBCDER [ R AL R 17 51 S 18 22 R Fr AH s A R i &2 /b — 2 o F AR A TR 5
— Sty N AL RN RS 23 AR ANIIEG , 49 - THBMEZ BRAMIIEG . T A A FF I X
— St 5 A, AR FE DR R T R T L IR i O R R B AR R IR R

[0032]  FARAFFM—3ha 7 A LA B HE G 30T G AL IR A VI A% IR E5 4H g A
H B IR 751 g S MZ R S VIR R AZ TR T 41, DA SR TE L R o T A A I 3 — St 77 =X
W R EAR GRAR TR BRZEPEDNA) V5 23 [ T U7 A & B3l T J b % IR A VI A 1%
iR 55 A BB AR A R AL IR 17 51« m W % R A VDB PR AZ TR 7 41 S 4R JE TR o vl BRI 2, TA
AT 55— 58 77 S, MEER AN Tt HoAths” 23" B R /DI 4K

[0033] T AR —Lhti 7 XA, Z N TR TN G TFIFH . TAANI 75—
F 2N LA 7 5 A FE BT RN &5 (splice donor site) BJHESZ4ARA & (splice
acceptor site) XA /& (branch site) .

[0034] T ARAFFH—SLhti /7 s Z AL IR 53 12 B EEDNAB BUEEDNA T~ — St 77 U, 1%
TZIR 53 FE BUEEDNA . T+ 55— St 77 UH AR 77 1 =2 SR G B IE B [ 37 (PCR) I 7241
[0035]  FARAFFI— st 77 A %N TR 7 5 A FEE AR il T AR 55— 5Lt
5 R R bR L A AT A E R B R ROE R R B 3T . TAR A I 5 — 5ty U
TZARIE FE PR 2 2GR TE JE ] | Bl o B R BT AE =P R A, iz BT R BT,
B : AL E K EE (cytomegalovirus,CMV) JE8)F; 0l 15 T 8 Ja3 3+, iU IR R ml i T 2
JaahF (WU ZEOn JL0F £ R %) s AR R L — M B3+, in 2 B & oo T — M B3+
(B BRFRAEE B30 AR — 1 2 3h 1 (GFAP JE 3h 1) 2 B4 & — 1% J3 3h 1
Myo7AJE3ITF) -

[0036] T AN I — Lt 77 2, LR 5 1 LL0 . 05ug B 5ug B A7 T iZH &Y . T

7
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— St 7 B, AR Sy TR FBRMEE H 0.05ug.0.06ug.0. 1ug.0.121g.0.15ug }20. 20
g, M H FRRAE%E H0.25mg.0.5ug 1ug 1. 2ug. 1. 5ug 2. Sug. T AN TR A — 92t 7
ZHEER Sy TLL0. 05ug B 1. Sug I EAFAE T iZ A AW « FAANIFH X —5Liti 5 b, %R
TR0 1ngZE 1. Sugl EAFE T Z A W . FAN I — 92 5 b, A% R 0 T LA
0.12ug & 1. 2ugl EAFE T ZHEY T A KPP ESIRECARN RAT T %R 57 T &
T 24 e R T T

[0037] T ARAFFH— Lt )7 2 LR o TR ER R L h2: 121010, 40l - 1
£1:8,

[0038]  FARAFM— L7 b A Gt — D EFE LR IMIEE S PTRecBCDE H
TFARANTFH A — a5 P AL RAMIEE 25 23 RSN VIEE , 5 TS S MZ BR S -
TR X —5ht 7 A %A A it — D AR MAER S I J / 5idiRecBCDE H i -
[0039] T AAFH—sLiti 7 2 Z A AWt — P FEZFN TALENELCRISPR/Cas R4t . T
AN TEI A — szt 5 2, %4 -& 4 5 1% B ZEN . TALENE{CRISPR/Cas R4 & /b —F H &
fH.

[0040]  ARHE A FF 09 FF — Lt 77 2 A A At — i T AE AR A1 L 58 Ak Bl A 1 4 8 40 i
W H R ER A 5 1 T AR R A A SIN g, LLE S T H AR R
KBRS

[0041]  FARAFFH—32htE 7 b, EIRH AW 5 NI 5 , A% R o T 45 & T 4
B GIN B 2R R BT w4 A% BR A DI B 1% B2 B 2H g B AR 1 . 5.3, A R A DI A1
iz B 2H W B2 1 SR HE AL R T B i 3 B S5 AL T B AR A% R 3 51 H 5 v 3 470 R 95 D X 3k
Z I BB K, A B AR . T AR AT — 52 5 P, 7E1E T SR 75 B IR )T
Bl 2 18] [ 95 2B 4 ) 24 N B 7R 400

[0042]  FARAFIH—sLiti 7 NP N TR T F2 N & 7750, Hool T4 2G5
FEEAR 1) H AR K% 2 41 A RNA = 4 RS 30 1) £ F RNA B 485 255 .

[0043]  FARAFFMI—h 7 A, 1% B AR R T 4 1wt ik 5 B2 TAR LR 210 | 26
[R] R N 2 R rise s BT AL i L b i 2 —

[0044]  FARAFFI— St 7 s A R D EAZ AR . T — Sty P i AR A T
N FLENYD AN T 55— St 7 = % FLE Y A v D N R T X — s
Z R T4, Blan . 55 S 2 e T 400 (induced pluripotent stem cells,iPSCs) ;
BRI, i S AP o el S MO 4R

[0045] syt f4)

[0046] BRIk Je b5 7Rk

[0047]  ff FH4H A B K K 74T i DHba (Yeastern Biotech Co.,Ltd.) SR¥: & vo & 244 S 44
. KA EDHSafE 0. 5% f B RESEELA) (DIFCO, USA) 1% FIJEER A iR (tryptone)
(DIFCO,USA) 1% HINaCl (35 —A4b T2, 6¥8) il Luria—bertani &5 FR E 3% 5% . W 100
ng/mlZE N E R (ampicillin) F5 7R EAM KIGIT R , LR R S 445 TR .

[0048]  AJRHA'E (HEK293T) 400 [ ks 35

[0049] K¢ AWEAE'E (HEK293T) 4 (ATCC" CRL-3216™) 4ERE7E & H 10 % (19 i 4 1L
(FBS,GIBCO) 1% 75 %5 & M 5555 2 VA (GIBCO) fiiDulbeccoit B M Eagl e 773 (DMEM,

8
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GIBCO) H, FF7E37°C . 5% 1 COBE I 4H Hh 55 7% o AN B 53 A 40 R IR

[0050] AR ZRET- M (hiPSC) B4

[0051] A ZKiPSCsHIE® N ZRE 2 £F 4 RF 40 B (NHDF, PromoCel1) F=4E . WG i ik
(MaekawaZs ,Nature,2011,474 (7350) :225-9) , i PSCHE H1 4% 5 4 At 1Y Fo 2 S [ 1 F 300 A s
o5 T BT B AR« 11T 3 2, R pMXs—0CT4 . S0X2 KLF4 J2GLIS1 (Addgene) %% il fu, 354
ST 2 S 9 75 0K, A8 A Pl Trans TT-X2 (Mirus) %% 4% 2 27 4 BRI o 10 4 55 005 35 0 S 65RE
— KRBT PIIR B S 5 B 1x 10 JB L 1) 21 24 B 201 o 56 3 2 b (VR MR FR 410 (Feeder
cell) [ 23 1 B MR R 4T 4E BE 20 i (MEF) _E o iZMEFZH i () 14 55 729 in S iy frik (Lei Y,
Methods Mol.Biol.,2013,1031:59-64) & —K , ¥ 3 77 H 4 i ARG 4 (hESC) 3553
B IR R AR FI21 28K 5 , M AL & B F A% 2 48 B 55 SR 0L (0DC ; BD) H () M 5= 4
MRz F29 , UL e 39 T R AE 1 40 B 3

[0052]  DNA%% 4%

[0053] iy A5 {5 FH 1) DNAK 2 4 76 K B v vh 508, I 15 M d i okl 57) & (Geneaid) 43
B9 HEK293 T4 iy 5 1 PSC 5 Ye Atk i 9 S8 F TransTTX2 & TransIT-LT1 (Mirus) 17 SEE . fK
P T WHA5 50, FE BN e Gerh 75 2280 %6 V& (confluent) FIHEK293TAH MY , HAF AN e it
LR P AL & H 7. 5ul ) TransITX2 5 2. 5ugffIDNA. Stk Ak, A 251 PSCIR) 3% gL 21 an T iy
WA GRS 2x L0 40 L 4ug YDNA S 1201 i) Trans IT-LT1.,

[0054]  sjiif51 : FikipAB—mCherry « pAB S pAF—INTRONFK) #4) 4

[0055] A T #J& FikipAB-mCherry (B1B, ffi l SnapGene €12) ,PCREI#Z & it LAY 1
V8 H 7 A-Red R4 H i kipKD46 (Coli Genetics Stock Center,CGSC) Hbet HexodE[A
JE E JF ki pRECEIVER-L122(K IRESF 1) (Genecopoeia) M pcDNA3. 1-mCherry [ H 22
(Genecopoeia) . T A PCRI=WME dy B2 5 fH IR DNAZE L (one—-step ISO DNA assembly)
(Gibson DG,Methods Enzymol.,2011,498:349-61) F-50°C 4tk M %+ . pAB-mCherry ] /7
HINSEQ ID NO. 17w

[0056]  FmCherryH) BikipABATAE T pAB—mCherry, iZpAB—-mCherry{E i Xbal /) fif 4 2=
mCherry3& [ , JBE J5 B FERE AF I 1 %F FRZH 1 TE6E /7 Bk pABDNAE H Spe I-Nhe 145 A\
JFRLpAB 2 [ CMV i 2 T A 2

[0057] DRy 7 FEAS o JF ) — S it 77 =X A 2 FH T ) 8 5 9 i 5 o e AR BN A%
& 7 B [P AL 57 -1 FURLpAF—INTRON, Y5 H pRECETVER-LV 122/ CMV J& 31+~ S EGFP I PR i o
PCRY™ 184 % B4 15 5 DNABE L , /5 54 Bk pQE-EGFPYR v & 28 JBURIpQET0 (QTAGEN) Hh . Ff A5 1 B
e B AR R AR, DL K S M B SR T A (Kunkel TA,
Proc.Natl.Acad.Sci.USA,1985,82:488-92) o #J R AARHE JE 3| K AT B DHbarh , F£E HHDNA
SE IR SE FLA 4538 N 8T 8% 55 . BT 3R pAF-INTRONF 41 4ISEQ 1D NO. 2f 75 o

[0058]  Sjifafsi|2 : GJB2-EX—AFGJB2-EX35-AF G JB2-EX109-AF (1) il 4%

[0059] M A SSHEK293 T4 Jfd 1) & [K ZH DNAH 43 55l 4 3G TB2 J D] () 71 ¥ 7 1 S22 o i FHPCRAA
JF R pAF-INTRONSI 4 28 AL A TN & T GIB2AME T 1 %2, LL & 2o Ak A T4 & T4t py v
A5 16 YR DNAZRE e 1T 26 2% , 37k 7 e & ki pQE70 R, 3R 45 5k pQE-G JB2-EXAF .« Jii K pQE—G JB2-
EXAFAE HPCRT-GIB2JE R ¥ #1212 b 77 AR Bl 2R AR (¢ . 35delG) BUAGZA (c. 109G>A) B £
KA, FHAE A Dpn T{HBR B 46 JoRL B B AR , DA 3R 15 ki pQE-GJB2-EX35AF & pQE-GJB2-

9
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EX109AF . IE % 857 %45 ¢ . 35de1GE . 109G>ARIGIB2 3 K i #h & 1243 Wl 4nSEQ 1D NOs.3%E
5HT7N o
[0060]

R E AL G IB2-EX-AF .G JB2-EX35-AF &G JB2-EX109-AF, J§ [ J5i ki pQE-
GJB2-EXAF . pQE-GJB2-EX35AF X pQE-GJB2-EX109AF [¥]PCRY™ $# { H FH T 7o [ G T B2 [K1 (] 4
57172 (B4A) ) 51 Y347 . GTB2-EX-AF .GJB2-EX35-AF X2 G JB2-EX109-AF ] F£ 41| 43 5l tni
SEQ ID NOs.6ZE8f 7R,

[0061]  FiRFR1FK RN AT SLhf 1 20 514751 .
[0062] 1

10
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[0063]

JiRL

519

T4 (57 &3 )

SEQ ID
NO.

pAB-mCherry

CMVpro-r

GCA GTA CTC ATG GTG GCG
AGC TCG GTA CCA AGC TTA
AGT

cher—f

AGA CGA CCT TCC GCC ACC
ATG GTG AGC AAG GGC GAG
GAG

10

bet—f

CTT GGT ACC GAG CTC GCC
ACC ATG AGT ACT GCA CTC
GCA ACG

11

bet-r

CCG CGG ATC TCA CTA TCA
TGC TGC CAC CTT CTG CTC
T

12

TRES-I-f

AAG GTG GCA GCA TGA TAG
TGA GAT CCG CGG CCG CA

13

TRES=T-r

CGG TGT CAT GGT GGC GGA
AGG TCG TCT CCT TGT GGG

14

exo—f

AGA CGA CCT TCC GCC ACC
ATG ACA CCG GAC ATT ATC
CTG C

15

exo—r

GCC GCG GAT CTC TAG ATC
ATC GCC ATT GCT CCC CAA
AT

16

IRES-TI-f

GAG CAA TGG CGA TGA TCT
AGA GAT CCG CGG CCG CA

17

11
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[0064]

IRES-II-r

CCT TGC TCA CCA TGG TGG
CGG AAG GTC GTC TCC TTG
TGG G

18

pAF—INTRON

EB-VEC-f

ACG CCT GGG GTA ATG ACT
CIC T

19

EB-VEC-r

CTC GAG GTG AAG ACG AAA
GGG

20

L122-VEC-f

CCC TTT CGT CTT CAC CTC
GAG GTA AGT TAG GCA GGG
ATA TTC ACC AT

21

L122-U-r

TCC CTA GTT AGC GAG AGA
GCT CCC A

22

[L122-D-f

GGG AGC TCT CTC GCT AAC
TAG GGA A

23

L122-VEC-r

AGA GAG TCA TTA CCC CAG
GCG TCT GCA TAA ATA AAA
AAA ATT AGT CAG C

24

pQE-GJB2-EXAF

GJB-EX1-f

GGG GTG CGG TTA AAA GGC
G

GJB-EX1-FU-r

GTG AAT ATC CCT GCC TAA
CTT ACC TGC GTC GGG AGG
AAG C

26

GJB-EX2-FU-f

TGA CTA ATT TTT TTT ATT
TAT GCA GAG CAA ACC GCC
CAG AGT AG

32

GJB-EX2-r

ATG TCT CCG GTA GGC CAC
GT

33

AF-INTRON-f

AGG TAA GTT AGG CAG GGA
TAT TC

34

AF-INTRON-r

CTG CAT AAA TAA AAA AAA

35

12
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[0065]

TTA GTC AGC
M3-GJ-f GAA GTT CAT CAA GGG CAG | 36
CTC ACT CAA AGG CGG TAA
TA

M3-GJ-r TCG GTG AAT TTA AAA CTC | 37
GAG GTG AAG ACG AAA GGG
RAR GJB-35delG-f |CTG GGG GTG TGA ACA AAC | 38
c. 35delG ACT
GJB-35delG-r |TTT GTT CAC ACC CCC AGG |39
ATC
R GJB-109G/A-f | TGA TCC TCA TTG TGG CTG |40
c. 109G>A CAA A
GJB-109G/A-r | GCA GCC ACA ATG AGG ATC | 41
ATA AT

[0066]  Sjififdl3 : Jii ki pAB-mCherry 2 GJB2-EX-AF 2 A\ 2RHEK293T4H il /% 1 PSCAH i 1 Ht 4%
"

[0067] {5 FHANIE] HE A5 fK) pAB-mCherry K GJB2-EX—AF#% 4L 25 \ Z5HEK293T & i PSCHH L, 317
6FLHR 1 55 TR A8 /NI o 8 HH ¢ 6 R B AR RS2 45 2R P, A b ot =X A B DU R o B A A
K,

[0068] ¢ A A ) WL 5%

[0069]1 GNP 2AF R , K5 4rHEK293 T4 il 3234 e GFP, e iy A0 38 F-GJB2-EX-AF A TN & 11
EGFPHIT 4w , 3T LLCMV 3 879X 3y o -2, I WL 21 B S A 32 N 2 1 PSCHEAR H eGP 3 (K]
3) o A, bRl 45 BAIE 52 TG JB2-EX-AF 5 A EHEK293 T4 i f2 i PSAH e F i) B b A 2 1)
A EAH.

[0070] 7% = 400 o 0 R 14 4 #T

(00711 {sf Ay SN AH M U & AR 47 8 B A i LA E— D PN A 80 . AR 5 I A B 55
T35 48 FHISHB00ZH i 433k 2 4% (Sony) , i B4 &R (F i HAb) Az 0
WA AL o 3 FISHBOO R (Sony) HEAT HU 4 73 A1 o AR HE 1T 17 £3 Se Ml i) 5 D' P 3k (gating) o
W IR B PR S B HEBR E 2 AT 2 Ak o IR AT BRUSLER 10, 0004 Bl G FHAFHEAT 20 4T

[0072]  F23KIRN 2B K B 2C /R AN [A] L A8l ) pAB-mCherry 5 G JB2-EX-AF ) N ZSHEK293 T4
P A AR

[0073] 22

13
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(pAB-mCherry : (1 prg:0.1210g) | (1 Bg : 1.2 ng)
[0074] GJB2-EX-AF)
EGFP-PHM: 40 i (%) 42% 71%

[0075] AR, ¥4 1ugff)pAB-mCherry 0. 12ugf1GJB2-EX-AF%E 44 1¥) A\ 25HEK293 T4 fify
fIEGFP (+) /mCherry (+) 4l /3 1% , LAIGIFG TB2-EX—AF#& & NG IB2JE K #5437 , 3 FHRT-PCR
43 VR PG TB2mRNARY 338 . i 2D P 7 , 45 R R pABE 4H T4 R 48 I A 2 THUHEK293T
2 I f14) P9 U1 G T B2 3 R mRNA K 34

[0076]  SEfif514 : 4G JB2-EX35-AF X GJB2-EX109-AF 5 i kipAB-mCherry ik Je = A 2K
HEK293 T4 ffy

[0077]  GOsEjta 2 ik , GIB2-EX35-AF & GJB2-EX109-AF ¥ N LEG T B2 3L [A] [ 4h . -2
3 c.35del Gk . 109G>AZRAR . TG IB2FE K[ c . 35de1G M c . 109G> AT AR 1E i N 2R A )
HERA R R ZH, # e HA AW 9 i = s 4L IR A .

[0078]  4GJB2-EX35-AF A& GJB2-EX109-AF4) 5| 5 pAB-mCherry— % 4L 22 HEK293 T4 U 48
/NI (B HEDNA : 3k =0. 12ug: 1ug) , FFAE HZROG R HEE M 545 3 . i & 4BF R, — L&
HEK293 T4 il 3¢ 15 e GFP, Hi 7 G JB2-EX35-AF }2GJB2-EX109-AF ) N\ TN & T+ 4 b , 3F ik
CMV JE 313K 3] .

(00791 sb Ak , £ b 458 fise B Uk B TR ) 8 5 L FTHEK 293 T 200 i 117 225 (K] 2L DNAF PCR™ HYEGFP
FePH o AN ACHT 7, YK T8 272 AN 2 DNAFE i I 28 o HR2H, HAN wkiE 1 &3 (Rlc . 35de1G %
. 109G>AZRAY) i 7REGFP 4% 17 , FLAIF B 3k X 4H 44

[0080] 4k, £0 %% YL ¥ HEK 293 T4 Jifd () 3k 5] ZH DNAE: B DNAY 7 3k — B 52 » 4D fe 4R
FFr » U 45 SR 35 7n G T B2 4 [A] PR a8 A% 038 i Sk AE AE % FHG T B2-EX35-AF B G JB2-EX109-AF
YL HEK293T4H A A .

[0081]  [Rlitt, b4t BE4E B TG JB2-EX35-AF & GJB2-EX109-AF 5 A\ JSHEK293 T4H i+ 1) H
PRIALZ (B A B2 . Ak, BEFh el BRI, AR AT BN R R GRS T b T 3 TR
AME T E bR E e AU, T DA AR I A2 B AN FF S A DR RE E 5 R ) SR AR A
BB T AN BIESEAR A T A F T2 R H e S LR T

[0082]  SEjitifsi]5 : pABEE 40 T.F% £ 4t 5 CRISPR/Cas9n (D10A) it 5 bR 4 ) 2 22 147 b 45

[0083]  7=A:zc.355AR ) ki £ it K A4 Al pCRISPR/Cas9n (D10A) " (SEQ 1D NO.27) &
pCRISPR/Cas9n (D10A) * (SEQ ID NO.28) ,HHiCold Spring Biotech Corp (&%) A/%. &
F.pCRISPR/Cas9n (D10A) ® 2 pCRISPR/Cas9n (D10A) “1gRNA, L FF 414> BI4NSEQ ID NO.29 /%
SEQ ID NO.30f 7 .GJB23E K [ c . 35de 1 G HH Cas9%k M i 5 gRNAHEAT , FL M BRI pCRISPR/
Cas9n (D10A) KiK. 7Mef FINde T[4 fift JE 21 7 X 45K, DL 2535 Ab gRNA K cas9FE (R ) R ik , B LA
TEAE NI T R (1) TEBE 71 JFURipCRISPR/Cas9n (D10A) ™ (SEQ 1D NO.31) .

[0084] ¥ A ZSHEK293THH M 51/ (vehicle) &bFH DLAE Xt R4, 51 56 IB2-EX35-AF
pABECRISPR/Cas9n (D10A) M I Jea s /NIF o 4R 5 , 45 P 970 =X 200 P 0 2 R O 282 20 i e ik
GEPIPJHEK293 T ML o 33t — 25 43 M1 Je 73 EGFP (+) 41 , DAVt 22 DR S 1) 1) 5%

[0085]  4n&5A K K 5BAT 7N » ARHEK293 T4 L (a) B\ (b) GTB2-EX35-AF . (c) GJB2-
EX35-AF % JfikipAB. 8%, (d) GJB2-EX35-AF JZCRISPR/Cas9n (D10A) M43 , o Hh pABX TG JB2

14
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K c. 35de 1 GIEAF ) LR 4R Ak 22 952 . 4% , 5.2 7 T-CRISPR/Cas9n (D10A) f142.3% .
[0086] AR I I St 51 AT K0, AR A TF s N TN 7 FEGFPHR I8 %5 K 55 HEK29 3 T4H i - 1)
H FRGIB2IE K 41 FE K] o 2 7] K A A-Red B 4H o & I pABEE 2 T F% 2 45 AEHEK 293 T4 ff vh B Iy
UG IB2 R K Y H B R AR A8 ¢ . 35de 16 frc. 109G>A, 3 HidsDNA/EGFPHR & FE A e il . | ik
¥, @t pABTE 2 TR 45 T S HL T-HEK 293 T4 i v M B £F 4 KL PR 20 7 1) 28 2 ¥ (1
RAFFERI 2 7 41 (1) B b5 B 4 o KL, A T B pABEE 2H T 72 R 45 A i ) d sDNA/EGF P i &
Kl XFACS RA M 45 6 i de it T N R R A g 1) = i B 5 T IR BRI °F 5 o L mT 3 H T4k
b J AR P B g NS A 2, AR 1E i B T ML) R 25T I - ST & 2 AR A FF I pABEE
HTFE RGAMNAE IR 4003k A, BRI R S 542 R 2 43k A B e 12 20k s S e R N
FFE DRI 2H B [ / a4

[0087]  _F 3R J9 v 41 IR A A T 19 7 48] 1 SIZ it 431 o AL B A, A A T B Y AN R T BT A JF
) STt 5] o i 2 5 G AR TR 5 % P AEs S0 B SR ALY EBT IR 21 < 7 DA ORISR R - f 12 1Y
fRRE , LUK 5 BT P S A0 B SR ) 22 HE

15
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BRIES

<110> #EE @Lin, Lung-Jr)

YF 4 (Hsu,
YRR (Hsu,
SRR T AW S 7
29649US

US 62/437,347
2016-

<120>
<130>
<150>
<151>
<160>
<170>
<210> 1

<211> 9536
<212> DNA
<213>
<220>
<223>
<400> 1

gacggatcgg
ccgcatagtt

41

cgagcaaaat
ttagggttag
gattattgac
tggagttccg
ccecgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactg
gtttaaactt
tgggaagctg
tcttcgecag
cgttgccaac
gcagaatggce
ccagcagttt

Yi—-Hua)
Ethan)

12-21

NILF5

pAB—mCherry

gagatctccce
aagccagtat
ttaagctaca
gcgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccce
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
aagcttggta
gctgaacgtg
acggcattta
cagtacggcce

atcgttccgg
gatggcatgg

PatentIn version 3.5

gatcccctat
ctgcteectg
acaaggcaag
ctgcttegeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttce
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
attaatacga
ccgagctcge
tcggcatgga
aaggtgatgc
ttaatccgtg
tggtgggcegt
actttgagca

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctct
ctcactatag
caccatgagt
ttctgtcgac
cagcgatgcg
gacgaaagaa
tgatggectgg
ggacaatgaa

16

cagtacaatc
ggaggtcget
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggegtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
actgcactcg
ccacaggaac
cagttcatcg
atttacgcct
tccegeatceca

tcctgtacat

tgctctgatg
gagtagtgceg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gctggcetage
caacgctggce
tgatcaccac
cattactgat
ttcctgataa
tcaatgaaaa

gcecggattta

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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ccgcaaggac
accattcaaa
gatgttacgt
ctatgacaag
gceggaacgce
gatcgccctg
ccgecgacatt
cctgaaacag
tagataactg
tgagtactcc
cgaggaggat
ctggtcagaa
gccatacact
caggtccaac
acccctetee
gtgcgtttgt
ggaaacctgg
gaatgcaagg
aaacaacgtc
tctgecggeca
acgttgtgag
aggggctgaa
gcacatgcectt
gggacgtggt
accttccgece
tgtcgaacag
agttcacaac
ctacttccac
agcactggcce
cggcgtgaat
ctctccecgat
ccgggattte
ccaggtgcag
cccgegtatg
ggcgagtttt
aattggtttt
actgatccag
ctcectetea

ggatttgata

cgtaatcatc
actcgcgaag
cataaagcca
gatgaagccg
gacatcactc
gataaaacat
cgtgcatcgt
aaagccgeag
atccagtgtg
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacaa
tgcaggtcga
ctceecececece
ctatatgtta
ccctgtette
tctgttgaat
tgtagcgacc
aaagccacgt
ttggatagtt
ggatgcccag
tacatgtgtt
tttcctttga
accatgacac
ggggatgatg
gtgatagcaa
accctgettg
tggggaaaac
gttactgaat
ggtttatgca
atgaagttcc
tacagcatgt
aagcgtgaag
gacgagatcg
gtatttgggg
tgtgctggaa
aaagcgggea

ttcacctgge

cgatctgegt
gcagagaaat
tgattcagtg
agcgcattgt
cggttaacga
gggatgacga
cagaactgac
agcagaaggt
ctggaattaa
cgggcatgac
cctggeccege
ttttgttgte
tgacatccac
gcatgcatct
cctaacgtta
ttttccacca
ttgacgagca
gtcgtgaagg
ctttgcaggce
gtataagata
gtggaaagag
aaggtacccc
tagtcgaggt
aaaacacgat
cggacattat
cgtggcacaa
aaccccgcete
ctgaggtttg
agtacgagaa
cccecgatcat
gtgacggcaa
ggctcggtgg
gggtgacgeg
gcctgeatta
tgccggagtt
agcaatggcg
ttaattcgect
tgacttctge
ccgecggtgat

taccgaatgg
cacggggceceg
tgcecegtetg
cgaaaatact
tgaaaccatg
cttattgccg
acaggccgaa
ggcagcatga
ttcgetgtet
ttctgecgeta
ggtgatgcect
aagcttgagg
tttgecttte
agggcggcecea
ctggccgaag
tattgccgte
ttcctagggg
aagcagttcc
agcggaacce
cacctgcaaa
tcaaatggct
attgtatggg
taaaaaaacg
gataagcttg
cctgcagegt
attacggctc
cggaaagaag
caccggtgtg
cgacgccaga
ctatcgcgac
cggccttgaa
tttcgaggcce
aaaaaatgcc
tgtcgtgatt
catcgaaaaa
atgatctaga
gtctgegagg
gctaagattg
gcctttgagg

17

atggatgaat
tggcagtcge
gcctteggat
gcatacactg
caggagatta
ctctgttccee
gcagtaaaag
tagtgagatc
gcgagggceca
agattgtcag
ttgagggtgg
tgtggcaggce
tctccacagg
attccgeccce
ccgettggaa
ttttggcaat
tetttececet
tctggaagct
cccacctgge
ggcggceacaa
ctcctcaagce
atctgatctg
tctaggcccce
ccacaaccca
accgggatcg
ggcgtcatca
tggcctgaca
gctccggaag
accctgtttg
gaaagtatgc
ctgaaatgcc
ataaagtcag
tggtactttg
gagcgggatg
atggacgagg
gatccgegge
gccagetgtt
tcagtttcca
gtggecegegt

gcegecgega
atcccaaacg
ttgectggtat
cagaacgtca
acactctgcet
agatatttcg
ctcttggatt
cgcggeegea
getgttggsg
tttccaaaaa
ccgegtecat
ttgagatctg
tgtccactcce
tctececccee
taaggccggt
gtgagggcecce
ctcgccaaag
tcttgaagac
gacaggtgcce
ccccagtgece
gtattcaaca
gggecteggt
ccgaaccacg
caaggagacg
atgtgagagc
ccgcttcaga
tgaaaatgtc
ttaacgctaa
aattcacttc
gtaccgectg
cgtttaccte
cttacatggc
ccaactatga
aaaagtacat
cactggctga
cgcatagata
ggggtgagta
aaaacgagga

ccatctggtce

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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agaaaagaca
cacttgagtg
caactgcagg
ctceeteccee
ttgtctatat
ctggcectgt
aaggtctgtt
cgtctgtage
gccaaaagcece
tgagttggat
tgaaggatgc
gctttacatg
tggttttect
cgccaccatg
cttcaaggtg
cgagggcecege
cctgeectte
gaagcaccce
ggagcgegtg
gcaggacggce
cccegtaatg
ggacggcgcece
cgacgctgag
caacgtcaac
gtacgaacgc
tagagggccce
tgttgtttge
ttcctaataa
gggtggggtyg
ggatgeggtg
tcceccacgeg
gaccgctaca
cgccacgtte
atttagtgct
tgggccatceg
tagtggactc
tttataaggg
atttaacgcg

tccccageag

atctttttgt
acaatgacat
tcgagcatgce
cceeectaac
gttattttce
cttcttgacg
gaatgtcgtg
gaccctttge
acgtgtataa
agttgtggaa
ccagaaggta
tgtttagtcg
ttgaaaaaca
gtgagcaagg
cacatggagg
ccctacgagg
gcctgggaca
gccgacatcece
atgaacttcg
gagttcatct
cagaagaaga
ctgaagggeg
gtcaagacca
atcaagttgg
geegaggscce
gtttaaaccc
cccteecececeg
aatgaggaaa
gggcaggaca
ggctctatgg
ccctgtageg
cttgccagceg
gceggettte
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattaattct
gcagaagtat

tgtcaagctt
ccactttgcece
atctagggcg
gttactggcce
accatattgc
agcattccta
aaggaagcag
aggcagcgga
gatacacctg
agagtcaaat
ccccattgta
aggttaaaaa
cgatgataag
gcgaggagga
gctccgtgaa
gcacccagac
tcctgtecece
ccgactactt
aggacggegsg
acaaggtgaa
ccatgggctg
agatcaagca
cctacaaggc
acatcacctc
gccactccac
gctgatcage
tgcetteett
ttgcatcgca
gcaaggggga
cttctgagge
gcgcattaag
ccctagegece
cccgtcaage
tcgaccccaa
cggttttteg
ctggaacaac
tttcggecta
gtggaatgtg
gcaaagcatg

gaggtgtggce
tttctecteca
gccaattcceg
gaagccgcett
cgtettttgg
ggggtcttte
ttcctetgga
acccccceace
caaaggcggce
ggctctecte
tgggatctga
aacgtctagg
cttgccacaa
taacatggcc
cggccacgag
cgccaagctg
tcagttcatg
gaagctgtcce
cgtggtgacc
getgegegge
ggaggcctcce
gaggctgaag
caagaagccc
ccacaacgag
cggeggeatg
ctcgactgtg
gaccctggaa
ttgtctgagt
ggattgggaa
ggaaagaacc
cgcggegggt
cgetecttte
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
tgtcagttag

catctcaatt

18

aggcttgaga
caggtgtcca
ccectetecece
ggaataaggc
caatgtgagg
ccctetegee
agcttcttga
tggcgacagg
acaaccccag
aagcgtattc
tctggggect
ccceecgaac
cccacaagga
atcatcaagg
ttcgagatcg
aaggtgacca
tacggctcca
ttccecgagg
gtgacccagg
accaacttcc
tccgagegga
ctgaaggacg
gtgcagctgce
gactacacca
gacgagctgt
ccttctagtt
ggtgccactce
aggtgtcatt
gacaatagca
agctggggcet
gtggtggtta
gctttettee
gggctceett
tagggtgatg
ttggagtcca
atctcggtct
aatgagctga
ggtgtggaaa
agtcagcaac

tctggccata
ctcccaggtce
ccccacccect
cggtgtgegt
gceecggaaac
aaaggaatgc
agacaaacaa
tgcectetgeg
tgccacgttg
aacaaggggc
cggtgcacat
cacggggacg
gacgaccttc
agttcatgcg
agggcgages
agggtggece
aggcctacgt
gcttcaagtg
actcctcect
cctccgacgg
tgtaccccga
gcggcecacta
ccggegecta
tcgtggaaca
acaagtaatc
gccagcecatce
ccactgtcct
ctattctggg
ggcatgetgg
ctagggggta
cgcgcagegt
ctteetttet
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa

gtccccagge

caggtgtgga

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
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aagtccccag
accatagtcc
tctcegececce
tctgagctat
ctccecgggag
cgcatgattg
ttcggctatg
tcagcgcagg
ctgcaggacg
gtgctcgacg
caggatctcce
atgeggceggce
cgcatcgagc
gaagagcatc
gacggcgagg
aatggccgcet
gacatagcgt
ttcctegtge
cttgacgagt
acctgccatc
tcgtttteeg
tcgcceccacce
caaatttcac
tcaatgtatc
ggtcatagct
ccggaagcat
cgttgegete
tcggccaacg
ctgactcgcet
taatacggtt
agcaaaaggc
cccectgacga
tataaagata
tgcecgettac
gctcacgcetg
acgaaccccce
acccggtaag
cgaggtatgt

gaagaacagt

gctceccage
cgcccectaac
atggctgact
tccagaagta
cttgtatatc
aacaagatgg
actgggcaca
ggecgeeeggt
aggcagcgceg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcegce
atctcgtcgt
tttctggatt
tggctaccceg
tttacggtat
tcttctgage
acgagatttc
ggacgccggce
caacttgttt
aaataaagca
ttatcatgtc
gtttcctgtyg
aaagtgtaaa
actgcccget
cgcggggaga
gcgeteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagccce
acacgactta
aggecggtget
atttggtatc

aggcagaagt
tccgeccate
aatttttttt
gtgaggaggc
cattttcgga
attgcacgca
acagacaatc
tetttttgte
gctatcgtgg
agcgggaagg
ccttgetecet
tgatccgget
tcggatggaa
gccagcecgaa
gacccatggce
catcgactgt
tgatattgct
cgeegetecece
gggactctgg
gattccaccg
tggatgatcc
attgcagctt
tttttttcac
tgtataccgt
tgaaattgtt
geetggggtyg
ttccagtcgg
ggcggtttge
gttcggetge
tcaggggata
aaaaaggccg
aatcgacgct
ccecectggaa
tccgecttte
agttcggtgt
gaccgctgeg
tcgccactgg
acagagttct
tgcgetetge

atgcaaagca
ccgececctaa
atttatgcag
ttttttggag
tctgatcaag
ggttcteegg
ggctgetetg
aagaccgacc
ctggccacga
gactggctgce
gccgagaaag
acctgcccat
gceggtettg
ctgttcgcca
gatgcctget
ggeceggetgg
gaagagcttg
gattcgcagce
ggttcgaaat
ccgectteta
tccagcgegg
ataatggtta
tgcattctag
cgacctctag
atccgctcac
cctaatgagt
gaaacctgtc
gtattgggeg
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag
gcteecetegt
tccetteggg
aggtcgttceg
ccttatccegg
cagcagccac
tgaagtggtyg
tgaagccagt

19

tgcatctcaa
ctcecgeccag
aggccgaggce
gcctaggett
agacaggatg
ccgettgggt
atgccgecegt
tgtceggtge
cgggegttee
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggce
tgccgaatat
gtgtggcgga
geggegaatg
gcatcgecett
gaccgaccaa
tgaaaggttg
ggatctcatg
caaataaagc
ttgtggtttg
ctagagcttg
aattccacac
gagctaactc
gtgccagcetg
ctcttecget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgetetecet
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac

taccttcgga

ttagtcagca
ttccgeccat
cgectetgee
ttgcaaaaag
aggatcgttt
ggagaggcta
gttccggetg
cctgaatgaa
ttgcgcaget
agtgceggsg
ggctgatgca
agcgaaacat
tgatctggac
gcgecatgcecce
catggtggaa
ccgctatcag
ggctgaccge
ctatcgcctt
gcgacgcececa
ggcttcggaa
ctggagttct
aatagcatca
tccaaactca
gcgtaatcat
aacatacgag
acattaattg
cattaatgaa
tcctegetea
tcaaaggcgg
gcaaaaggcce
aggctccgece
ccgacaggac
gttccgacce
ctttctcata
ggetgtgtgce
cttgagtcca
attagcagag
ggctacacta

aaaagagttg

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
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gtagctcttg
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctatttceg
agggcttacc
cagatttatc
ctttatccge
cagttaatag
cgtttggtat
ccatgttgtg
tggcegeagt
catccgtaag
gtatgeggeg
gcagaacttt
tcttaccget
catcttttac
aaaagggaat
attgaagcat
aaaataaaca
210> 2

211> 5728
<212> DNA
213>
220>
223>
<400> 2

ctcgaggtaa
gaggggacce
atccattcga
gaccttatgg
ggtgatgegg
tccaagtctce
ctttccaaaa
gtgggaggte
tccacgetgt
aggagctgtt

acaagttcag

atccggcaaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggccce
agcaataaac
ctccatccag
tttgcgcaac
ggcttcatte
caaaaaageg
gttatcactc
atgcttttet
accgagttgce
aaaagtgctc
gttgagatcc
tttcaccagc
aagggcgaca
ttatcagggt
aataggggtt

NILF5

pAF-TINTRON

gttaggcagg
gacaggccceg

ttagtgaacg
gactttccta
ttttggcagt
caccccattg
tgtcgtaaca
tatataagca
tttgacctcce

caccggggtg
cgtgtccgge

caaaccaccg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgcctgac
agtgctgcaa
cagccagceceg
tctattaatt
gttgttgcca
agctceggtt
gttagctcct
atggttatgg
gtgactggtg
tcttgeeegg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca

ccgecgcecacat

gatattcacc
aaggaataga
gatctcgacg
cttggcagta
acatcaatgg
acgtcaatgg
actccgceccce
gagctcgttt
atagaagatt

gtgcccatcce

gagggegagy

ctggtagegg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcceegtegt
tgataccgcg
gaagggccega
gttgccggga
ttgctacagg
cccaacgatce
tcggtectece
cagcactgca
agtactcaac
cgtcaatacg
aacgttcttce
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata

ttccecgaaa

attatcgttt
agaagaaggt
gtatcgatac
catctacgta
gcgtggatag
gagtttgttt
attgacgcaa
agtgaaccgt
ctagaaccat
tggtcgaget

gcgatgcecac

20

tttttttgtt
gatcttttcet
catgagatta
atcaatctaa
ggcacctatc
gtagataact
agacccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgte
taattctctt
caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttcctt
catatttgaa

agtgccacct

cagacccacc
ggagagagag
tagtattatg
ttagtcatcg
cggtttgact
tggcaccaaa
atgggcggta
cagatcgcct
ggctagegtg
ggacggcgac
ctacggcaag

tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggg
tcaccggcetce
ggtcctgcaa
agtagttcgce
tcacgctcegt
acatgatccc
agaagtaagt
actgtcatgc
tgagaatagt
gcgceccacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt
tgtatttaga
gacgtc 9536

tcccaacccee
acagagacag
cccagtacat
ctattaccat
cacggggatt
atcaacggga
ggcgtgtacg
ggagacgcca
agcaagggeg
gtaaacggcce

ctgaccctga

8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480

60

120
180
240
300
360
420
480
540
600
660
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agttcatctg
cctacggegt
agtccgccat
actacaagac
tgaagggcat
acaacagcca
tcaagatccg
acacccccat
ccgecectgag
ccgeegeegg
accgtttaaa
tccacaattt
acataatagc
attttcgggt
gggttgegece
ggttceggga
agcgtcaccce
cccctaagte
gcacgtctca
ccgegatggg
gaaggeecss
cggtgttceg
cgaatcaccg
cccacggtge
gcgttegeeg
gtcaccgagc
gtcgcggacg
geggtgtteg
cagcaacaga
gccaccgteg
cccggagtgg
cgcaacctcce
gaaggaccgc
ccgcagcegec
taagaccaat
gactggaagg
ctctectggtt
ttaagcctca

actctggtaa

caccaccgge
gcagtgcttce
gceecgaagge
ccgegeegag
cgacttcaag
caacgtctat
ccacaacatc
cggcgacgge
caaagacccce
gatcactctc
caattcaagc
taaaagaaaa
aacagacata
ttattacagg
ttttccaagg
aacgcagcegg
ggatcttege
gggaaggttce
ctagtaccct
ctgtggccaa
tgcgggaggce
cattctgcaa
acctctctcce
gccetegecac
actaccccgce
tgcaagaact
acggcgceege
ccgagatcgg
tggaaggcct
gcgtetegee
aggcggcecega
ccttctacga
gcacctggtg
cgaccgaaag
gacttacaag
gctaattcac
agaccagatc
ataaagcttg

ctagagatcc

aagctgccceg
agccgctacce
tacgtccagg
gtgaagttcg
gaggacggca
atcatggccg
gaggacggca
ccecgtgetge
aacgagaagc
ggcatggacg
ttttttcaat
ggggggattg
caaactaaag
gacagcagag
cagccctggg
cgccgacccet
cgctaccctt
cttgeggtte
cgcagacgga
tagcggetge
ggggtgtgsg
gccteeggag
ccagggggat
ccgcgacgac
cacgcgccac
cttcctcacg
ggtggeggte
cccgegeatg
cctggegeceg
cgaccaccag
gegegeeggsg
geggetegge
catgacccgce
gagcgcacga
gcagctgtag
tcccaacgaa
tgagectggg
ccttgagtgce

ctcagaccct

tgcecetggece
ccgaccacat
agcgcaccat
agggcgacac
acatcctggg
acaagcagaa
gcgtgecaget
tgcccegacaa
gcgatcacat
agctgtacaa
tctcgaccte
gggggtacag
aattacaaaa
atccagtttg
tttgcgecagg
gggtctcecgea
gtgggcccecece
gcggegtgece
cagcgccagg
tcagcagggc
gcggtagtgt
cgcacgtcgg
ccaccggage
gtccccaggg
accgtcgatc
cgegteggge
tggaccacgc
gccgagttga
caccggeccea
ggcaagggtce
gtgcccegecet
ttcaccgtca
aagcccecggtg
ccccatgceat
atcttagcca
gacaagatct
agctctcteg
ttcaagtagt
tttagtcagt

21

caccctegtg
gaagcagcac
cttcttcaag
cctggtgaac
gcacaagctg
gaacggcatc
cgccgaccac
ccactacctg
ggtcectgetg
gtgatccgtt
gagacaaatg
tgcaggggaa
acaaattaca
gcegeggete
gacgcggcetg
cattcttcac
cggcgacget
ggacgtgaca
gagcaatggc
gcgecgagag
gggcectgtt
cagtcggctce
ttaccatgac
cggtacgcac
cggaccgcecea
tcgacatcgg
cggagagcegt
gcggtteceeg
aggagcccge
tgggcagege
tcctggagac
ccgecgacgt
cctgacgcecce
cgttaagagc
ctttttaaaa
gctttttget
ctaactaggg
gtgtgcccegt
gtggaaaatc

accaccctga
gacttcttca
gacgacggca
cgcatcgagc
gagtacaact
aaggtgaact
taccagcaga
agcacccagt
gagttcgtga
caactagcag
gcagtattca
agaatagtag
aaaattcaaa
gagggggttg
ctctgggegt
gtcecgttege
tcctgeteceg
aacggaagcc
agcgcgeega
cagcggecegsg
cctgeececgeg
cctecgttgac
cgagtacaag
cctegecgee
catcgagcgg
caaggtgtgg
cgaagcggss
getggeegeg
gtggttcctg
cgtcgtgete
ctcecgegecce
cgaggtgccce
gceeccacgac
tcggtacctt
gaaaagggss
tgtactgggt
aacccactgc
ctgttgtgtg
tctagcagta

720

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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gtagttcatg
gtgagaggaa
atttcacaaa
atgtatctta
aactccgccce
agacgcctgg
aaagactggg
aatccgccecet
tgcagctccce
gtcagggegce
gcgatagegg
geggeegetg
ctcttecget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgetetecet
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattct
aaccaagtca

acgggataat

tcatcttatt
cttgtttatt
taaagcattt
tcatgtctgg
agttccgcecce
ggtaatgact
cctttegttt
ctagagctgce
ggagacggtc
gtcagegggt
agtgtatact
cggtgtgaaa
tcctegetea
tcaaaggcgg
gcaaaaggcce
aggctccgece
ccgacaggac
gttccgacce
ctttctcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagce
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgcet
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat

accgegeceac

attcagtatt
gcagcttata
ttttcactge
ctctagctat
attctccgece
ctctagcttg
tatctgttgt
ctcgegegtt
acagcttgte
gttggegggt
ggcttaacta
taccgcacag
ctgactcget
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgcecgettac
gctcacgcetg
acgaacccce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggcett
ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccececatgtt
agttggccge
tgccatcegt
agtgtatgcg

atagcagaac

tataacttgc
atggttacaa
attctagttg
ccecgececcta
ccatggctga
aggcatcaaa
ttgtcggtga
tcggtgatga
tgtaagcgga
gtcggggegce
tgcggcatca
atgcgtaagg
gcgeteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggegttt
cggatacctg
taggtatctc
cgttcagccce
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcce
accatctggc
atcagcaata
cgcctecate
tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg

22

aaagaaatga
ataaagcaat
tggtttgtce
actccgecca
ctaatttttt
taaaacgaaa
acgctctccet
cggtgaaaac
tgcecgggage
agccatgacc
gagcagattg
agaaaatacc
gttcggetge
tcaggggata
aaaaaggccg
aatcgacgct
ccecectggaa
tccgecttte
agttcggtgt
gaccgctgeg
tcgccactgg
acagagttct
tgcgetetge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgcectg
aaccagccag
cagtctatta
aacgttgttg
ttcagctceg
gcggttaget
ctcatggtta
tctgtgactg
tgctettgee
ctcatcattg

atatcagaga
agcatcacaa
aaactcatca
tccegeceect
ttatttatgce
ggctcagtceg
gagtaggaca
ctctgacaca
agacaagccce
cagtcacgta
tactgagagt
gcatcaggceg
ggcgageggt
acgcaggaaa
cgttgetgge
caagtcagag
gcteectegt
tccetteggg
aggtcgttceg
ccttatccegg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcecgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccccegt
caatgatacc
ccggaagggce
attgttgcecceg
ccattgctac
gttcccaacg
cctteggtece
tggcagcact
gtgagtactc
cggcgtcaat

gaaaacgttc

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
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ttcggggega
tcgtgcacce

aacaggaagg
catactcttc
atacatattt
aaaagtgcca
gcgtatcacg
<210> 3
211> 322
<212> DNA

<213> A (Homo sapiens)

<220>

aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt
cctgacgtct
aggcccttte

221> AhET

222> (1) ..
<400> 3
agc aaa ccg
Ser Lys Pro
1
cct ggg

Gly

ggg

Pro Gly

cac cct

His

cgt
Pro
35

gtg
Val

Arg

ggt
Gly
50
ageg
Arg
65

ccg

gga
Gly

gce
Ala

ctg
Leu

cat
His
80

cct

gct

Pro Ala

agt ggc

Pro Ser Gly

<210> 4
211> 321
<212> DNA

(322)
ccc aga
Pro Arg
tgt
Cys
20

ctt
Leu

gaa
Glu

cat
His

g88
Gly

aga

Arg

caa
Gln

gaa
Glu

atg
Met

ggc
Gly

cat
His

gca
Ala
100

gta
Val

caa
Gln

ttt
Phe

tga
Ala

cgt

cct
Pro
85

cgt
Arg

ggatcttacc
cagcatcttt
caaaaaaggg
attattgaag
agaaaaataa
aagaaaccat

gtcttcac 5

gaa
Glu

gat
Asp
aca ctc
Thr Leu
cat
His
40

g8c
Arg
55

cta

tcg

Ser

gca
Gly

gtg
Val
70

gca
Ala

Leu

gct
Ala

gge cta

Gly Leu

gctgttgaga

tactttcacc

aataagggcg

catttatcag

acaaataggg

tattatcatg
728

ttg
Leu
10

cag
Gln

gga
Gly

g88
Gly

cat
His

cac
His
25

tat
Tyr

gat cct

Asp Pro
ctt tgt

Leu

cga
Leu Cys

cga tca cta

Arg Ser Leu
ctt

Leu

gat cgt
Asp
90
aca

Thr

ccg gag
Glu

105

Pro

23

tccagttcga
agecgtttetg
acacggaaat
ggttattgte
gttccgegea

acattaacct

cac
His

gct
Ala

gca
Ala

tgg aaa gat

Trp Asp
30
ggc

Gly

Lys
cgt tgt
Cys
45

caa
His
60

CCC

Arg

ctg
Gln

cac

Pro

cat
His

ctt
Leu
75

gtc
Val

Pro

cac
His

gce
Ala

t 322

tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg
catttcccceg

ataaaaatag

gac gat 48

Asp Asp
15
ctg

gct 96

Leu Ala
tgc aaa 14
Cys Lys
cct gea 19
Ala
ctc cca 24
Leu Pro
gct 28
Ala

95

agce

Ser

5400
5460
5520
5580
5640
5700

4

2

0

8
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<213> A (Homo sapiens)
<2202
221> HhET

<222> (1) ..(321)

<400> 4

agc
Ser
1

cct

Pro

acc
Thr

gag
Glu

cca
Pro
65

atc
Ile

cta

Leu

aaa

Lys

g88
Gly

gtc
Val

gtg
Val
50

gg8c
Gly

cgg
Arg

gtg
Val

<210> 5

211>
<212>
<213>

<220>

221>
222>

<400> 5

agc aaa ccg ccc aga gta

A
(1) .. (322

ccg ccce

Pro Pro

ggt gtg
Gly Val

20
cte ttc
Leu Phe
35

tgg gga
Trp Gly

tgc aag
Cys Lys

cta tgg
Leu Trp

gcc atg
Ala Met
100

322
DNA
N (Homo sapiens)

&F

aga

Arg

aac

Asn

att
Tle

gat
Asp

aac

Asn

gce
Ala
85

cac
His

gta
Val

aaa

Lys

ttt
Phe

gag
Glu

gtg
Val
70

ctg
Leu

gtg
Val

Ser Lys Pro Pro Arg Val

1

5

cct ggg ggg tgt gaa caa
Pro Gly Gly Cys Glu Gln

gaa
Glu

cac
His

cge

Arg

cag
Gln
55

tgc
Cys

cag
Gln

gce
Ala

gaa
Glu

aca
Thr

gat
Asp

tce

Ser

att
Ile
40

gce
Ala

tac

Tyr

ctg
Leu

tac

Tyr

gat

ctce

Leu

gga
Gly

acc
Thr
25

atg
Met

gac

Asp

gat
Asp

atc
Tle

cgg
Arg
105

gga
Gly

cac
His

24

ttg
Leu
10

agc

Ser

atc
Tle

ttt
Phe

cac
His

tte
Phe
90

aga

Arg

ttg
Leu
10

cag
Gln

g88
Gly

att
Tle

cte

Leu

gtc
Val

tac
Tyr
75

gtg
Val

cat
His

g88
Gly

cat
His

cac
His

gga
Gly

gtt
Val

tgc
Cys
60

tte
Phe

tce

Ser

321

cac
His

tgg
Trp

gct
Ala

aag

Lys

gtg
Val
45

aac

Asn

CCC

Pro

acg
Thr

gct
Ala

aaa

Lys

gca
Ala

atc
Ile
30

gct
Ala

acc
Thr

atc
Tle

cca

Pro

gca
Ala

gat
Asp

gac
Asp
15

tgg
Trp

gca
Ala

ctg
Leu

tce

Ser

gCg
Ala
95

gac
Asp
15

ctg
Leu

gat
Asp

ctce

Leu

aag

Lys

cag
Gln

cac
His
80

cte

Leu

gat
Asp

gct
Ala

48

96

144

192

240

288

48

96
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20
ctt
Leu

25
tat
Tyr

30

ggc
Gly

aaa 144
Lys

ttt
Phe

cat
His

cat
His
40
g8c
Arg
55

cta

cat
His

cac
His

cgt cct tcg gat cct tgt
Cys
45
caa
His
60

CCC

tgc

Pro Ser Asp Pro Cys

35
gtg
Val

Arg

ctt cct gea 192

Ala

tga
Ala

tgt
Leu

ctg
Gln

ggt cac
Gly
50
agsg
Arg
65

ccg

gga
Gly

g88
Gly

aga gca

Gly

cga

Arg Leu Cys Pro

cca 240

Pro

ctt
Leu
75

gtc
Val

cat ctc

His

gcce tca cta

Ala

ctg caa

Gln

cgt gtg
Val
70
gca

Ala

gaa
Glu

cga

Leu Leu Arg Ser Leu Pro Leu

ctt
Leu

gct 288
Ala
95

cat cct
His
80

cct

gct
Ala

atg
Met

gct
Ala

gat cgt cac

His

ggc
Gly

gce
Ala

agce

Pro Asp Ser

85
cgt

Pro
90

aca
Thr

cat cta t 322

His

agt ggc

Gly

gca
Ala
100

ggc
Gly

cCcg gag
Glu

105

Pro Ser Arg Leu Pro
210>
211>
212>
213>
220>
223>
220>

221>

6
3815
DNA

NTLF3
GJB2-EX-AF

prim_¥3%
<222> (1) .. (3815)

<400> 6

ggggtgeggt
cgctecetete
gcaggagcce
cctecececgacg
ctcccaaccce
gacagagaca
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
tggagacgcc
gagcaagggc

taaaaggcgc
cccgactegg
cagcgcagag
caggtaggta
cgaggggacc
gatccattcg
tgaccttatg
tggtgatgceg
ttccaagtct
actttccaaa
ggtgggaggt
atccacgctg

gaggagctgt

cacggceggga
agccecectegg

accccaacgce
agttaggcag
cgacaggccce
attagtgaac
ggactttccet
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
ttttgacctc
tcaccggggt

gacaggtgtt
cggcegeecegg
cgagaccccee
ggatattcac
gaaggaatag
ggatctcgac
acttggcagt
tacatcaatg
gacgtcaatg
aactccgceccce
agagctcgtt
catagaagat

ggtgcccate

25

gecggeeeege
cccaggacce
gceecggecce
cattatcgtt
aagaagaagg
ggtatcgata
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
tctagaacca

ctggtcgagce

agcgcceegeg
gcctaggage
cgeecgegett
tcagacccac
tggagagaga
ctagtattat
attagtcatc
gcggtttgac
ttggcaccaa
aatgggcecggt
tcagatcgcce
tggctagegt
tggacggcega

120
180
240
300
360
420
480
540
600
660
720
780
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cgtaaacggc
gctgaccctg
gaccaccctg
cgacttctte
ggacgacggc
ccgcatcgag
ggagtacaac
caaggtgaac
ctaccagcag
gagcacccag
ggagttcgtg
tcaactagca
ggcagtattc
aagaatagta
aaaaattcaa
cgagggggtt
gctetgggeg
cgtcegtteg
ttcectgetee
aaacggaagc
cagcgcegeceg
geagcggeceg
tcctgeceege
ccctegttga
ccgagtacaa
ccctegecege
acatcgagcg
gcaaggtgtg
tcgaageggg
ggectggecegce
cgtggttcet
ccgtecgtget
ccteegegee
tcgaggtgcce
cgceecacga
ctcggtacct
agaaaaggss
ttgtactggg

gaacccactg

cacaagttca
aagttcatct
acctacggcg
aagtccgcca
aactacaaga
ctgaagggca
tacaacagcc
ttcaagatcc
aacaccccca
tccgecectga
accgccgeceg
gaccgtttaa
atccacaatt
gacataatag
aattttcggg
ggggttgege
tggttceggg
cagcgtcacc
gcccctaagt
cgcacgtcte
accgcgatgg
ggaaggegcy
gcggtgttee
ccgaatcacc
gcccacggtg
cgegttegee
ggtcaccgag
ggtegeggac
ggcggtgtte
gcagcaacag
ggccaccgte
cccecggagtg
ccgcaaccte
cgaaggaccg
cccgeagege
ttaagaccaa
ggactggaag
tctctctggt

cttaagcctce

gegtgteegg
gcaccaccgg
tgcagtgett
tgccecgaagg
cccgegeega
tcgacttcaa
acaacgtcta
gccacaacat
tcggegacgg
gcaaagaccce
ggatcactct
acaattcaag
ttaaaagaaa
caacagacat
tttattacag
cttttccaag
aaacgcagcg
cggatcttcg
cgggaaggtt
actagtaccc
gctgtggceca
gtgegggagg
gcattctgca
gacctctcte
cgcctegeca
gactaccccg
ctgcaagaac
gacggcgeceg
gccgagatceg
atggaaggcc
ggecgtctege
gaggcggeceg
cccttctacg
cgcacctggt
ccgaccgaaa
tgacttacaa
ggctaattca
tagaccagat

aataaagctt

cgagggcgag
caagctgccce
cagccgctac
ctacgtccag
ggtgaagttc
ggaggacggce
tatcatggcc
cgaggacggce
ccecegtgetg
caacgagaag
cggcatggac
cttttttcaa
aggggggatt
acaaactaaa
ggacagcaga
gcagccctgg
gcgecegacce
ccgctacccet
ccttgeggtt
tcgcagacgg
atagcggctg
cggggtgtyg
agcctccgga
cccaggggga
cccgegacga
ccacgcgecea
tcttecteac
cggtggeggt
gcecgegeat
tcctggegece
ccgaccacca
agcgcgeegg
agcggcetegg
gcatgacccg
ggagcgcacg
ggcagctgta
ctcccaacga
ctgagcctgg
gccttgagtg

26

ggcgatgcca
gtgccetgge
cccgaccaca
gagcgcacca
gagggcgaca
aacatcctgg
gacaagcaga
agcgtgcage
ctgcccegaca
cgcgatcaca
gagctgtaca
ttctcgacct
ggggggtaca
gaattacaaa
gatccagttt
gtttgcgcag
tgggtctege
tgtgggcecce
cgeggegtge
acagcgccag
ctcagcaggg
ggcggtagtg
gcgcacgteg
tccaccggag
cgtccceccagg
caccgtcgat
gegegteggg
ctggaccacg
ggcegagttg
gcaccggcecce
gggcaagggt
ggtgececegee
cttcaccgtce
caagcccggt
accccatgca
gatcttagcce
agacaagatc
gagctctcte
cttcaagtag

cctacggcaa
ccaccctegt
tgaagcagca
tcttettcaa
ccctggtgaa
ggcacaagct
agaacggcat
tcgccecgacca
accactacct
tggtcctget
agtgatccgt
cgagacaaat
gtgcagggga
aacaaattac
ggcegegget
ggacgeggct
acattcttca
ccggegacge
cggacgtgac
ggagcaatgg
cgcgeegaga
tgggececetgt
gcagtcgget
cttaccatga
gcggtacgcea
ccggaccgec
ctcgacatcg
ccggagageg
agcggttccee
aaggagcccg
ctgggcageg
ttcctggaga
accgccgacg
gcctgacgece
tcgttaagag
actttttaaa
tgetttttge
gctaactagg
tgtgtgcceceg

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
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tctgttgtgt
ctctagcagt
aatatcagag
tagcatcaca
caaactcatc
atcccgceccce
tttatttatg
tcetgggggs
tcatttttcg
ccgactttgt
tceecatete
tcctagtgge
210> 7

211> 3814
<212> DNA
213>
220>
223>
220>
221>
222>
<400> 7

ggggtgeggt
cgctecetete
gcaggagcce
cctecececgacg
ctcccaaccce
gacagagaca
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
tggagacgcc
gagcaagggc
cgtaaacggce
gctgaccctg
gaccaccctg

cgacttctte

GJB2-

prim

..

gactctggta
agtagttcat
agtgagagga
aatttcacaa
aatgtatctt
taactccgcece
cagagcaaac
tgtgaacaaa
cattatgatc
ctgcaacacc
ccacatccgg

catgcacgtg

NILF5)

EX35-AF

L2351
(3814)

taaaaggcgc
cccgactegg
cagcgcagag
caggtaggta
cgaggggacc
gatccattcg
tgaccttatg
tggtgatgeg
ttccaagtct
actttccaaa
ggtgggaggt
atccacgctg
gaggagctgt
cacaagttca
aagttcatct
acctacggceg

aagtccgcca

actagagatc
gtcatcttat
acttgtttat
ataaagcatt
atcatgtctg
cagttccgece
cgcccagagt
cactccacca
ctcgttgtgg
ctgcagccag
ctatgggccce

gcctaccgga

cacggceggga
agccecectegg

accccaacgce
agttaggcag
cgacaggccce
attagtgaac
ggactttccet
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
ttttgacctc
tcaccggggt
gegtgteegg
gcaccaccgg
tgcagtgett
tgccegaagg

cctcagaccce
tattcagtat
tgcagcttat
tttttcactg
gctctagcta
cattctccge
agaagatgga
gcattggaaa
ctgcaaagga
gctgcaagaa
tgcagctgat
gacat 3815

gacaggtgtt
cggcegeecegg
cgagaccccee
ggatattcac
gaaggaatag
ggatctcgac
acttggcagt
tacatcaatg
gacgtcaatg
aactccgccce
agagctcgtt
catagaagat
ggtgcccate
cgagggcgag
caagctgccce
cagccgctac

ctacgtccag

27

ttttagtcag
ttataacttg
aatggttaca
cattctagtt
tccegeceect
cccatggcectg
ttggggcacg
gatctggctce
ggtgtgggga
cgtgtgctac
cttcgtgtce

gecggeececege
cccaggacce
gceecggecce
cattatcgtt
aagaagaagg
ggtatcgata
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
tctagaacca
ctggtcgagce
ggcgatgcca
gtgccetgge
cccgaccaca

gagcgcacca

tgtggaaaat
caaagaaatg
aataaagcaa
gtggtttgte
aactccgccce
actaattttt
ctgcagacga
accgtcctcet
gatgagcagg
gatcactact

acgccagege

agcgcceegeg
gcctaggage
cgeecgegett
tcagacccac
tggagagaga
ctagtattat
attagtcatc
gcggtttgac
ttggcaccaa
aatgggcecggt
tcagatcgcee
tggctagegt
tggacggcega
cctacggcaa
ccaccctegt
tgaagcagca
tcttettcaa

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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ggacgacggce
ccgcatcgag
ggagtacaac
caaggtgaac
ctaccagcag
gagcacccag
ggagttcgtg
tcaactagca
ggcagtattc
aagaatagta
aaaaattcaa
cgagggggtt
gctetgggeg
cgtcegttceg
ttcectgetee
aaacggaagc
cagcgcegeceg
gcagcggeceg
tcctgeceege
ccctegttga
ccgagtacaa
ccctegecege
acatcgagcg
gcaaggtgtg
tcgaageggg
ggectggecegce
cgtggtteet
ccgtecgtget
ccteegegee
tcgaggtgcce
cgcececacga
ctcggtacct
agaaaagggg
ttgtactggg
gaacccactg
tctgttgtgt
ctctagcagt
aatatcagag

tagcatcaca

aactacaaga
ctgaagggca
tacaacagcc
ttcaagatcc
aacaccccca
tccgeectga
accgccgeceg
gaccgtttaa
atccacaatt
gacataatag
aattttcggg
ggggttgege
tggttceggg
cagcgtcacc
gcccctaagt
cgcacgtcte
accgcgatgg
ggaaggeecy
gcggtgttee
ccgaatcacc
gcccacggtg
cgegttegee
ggtcaccgag
ggtegeggac
ggcggtgttce
gcagcaacag
ggccaccgte
cccecggagtg
ccgcaaccte
cgaaggaccg
cccgeagege
ttaagaccaa
ggactggaag
tctctetggt
cttaagcctce
gactctggta
agtagttcat
agtgagagga
aatttcacaa

cccgegeega
tcgacttcaa
acaacgtcta
gccacaacat
tcggegacgg
gcaaagaccce
ggatcactct
acaattcaag
ttaaaagaaa
caacagacat
tttattacag
cttttccaag
aaacgcagcg
cggatctteg
cgggaaggtt
actagtaccc
gctgtggeca
gtgegggagg
gcattctgca
gacctctcte
cgcctegecea
gactaccccg
ctgcaagaac
gacggcgeceg
gccgagatceg
atggaaggcc
ggecgtctege
gaggcggeceg
cccttctacg
cgcacctggt
ccgaccgaaa
tgacttacaa
ggctaattca
tagaccagat
aataaagctt
actagagatc
gtcatcttat
acttgtttat

ataaagcatt

ggtgaagttc
ggaggacggce
tatcatggcc
cgaggacggce
cceegtgetg
caacgagaag
cggcatggac
cttttttcaa
aggggggatt
acaaactaaa
ggacagcaga
gcagccctgg
gcgecegacce
ccgctacccet
ccttgeggtt
tcgcagacgg
atagcggcetg
cggggtgtyg
agcctccgga
cccaggggga
cccgegacga
ccacgcgecea
tcttecteac
cggtggeggt
gcececgegeat
tcctggegece
ccgaccacca
agcgcgeegg
agcggetegg
gcatgacccg
ggagcgceacg
ggcagctgta
ctcccaacga
ctgagcctgg
gccttgagtg
cctcagaccce
tattcagtat
tgcagcttat
tttttcactg

28

gagggcgaca
aacatcctgg
gacaagcaga
agcgtgcagce
ctgcccegaca
cgcgatcaca
gagctgtaca
ttctcgacct
ggggggtaca
gaattacaaa
gatccagttt
gtttgcgcag
tgggtctege
tgtgggccecce
cgcggegtge
acagcgccag
ctcagcaggg
ggcggtagtg
gcgcacgteg
tccaccggag
cgtccceccagg
caccgtcgat
gegegteggg
ctggaccacg
ggcegagttg
gcaccggcecce
gggcaagggt
ggtgececegee
cttcaccgtce
caagcccggt
accccatgca
gatcttagcce
agacaagatc
gagctctcte
cttcaagtag
ttttagtcag
ttataacttg
aatggttaca
cattctagtt

ccctggtgaa
ggcacaagct
agaacggcat
tcgccegacca
accactacct
tggtcctget
agtgatccgt
cgagacaaat
gtgcagggga
aacaaattac
ggcegegget
ggacgcecggcet
acattcttca
ccggegacge
cggacgtgac
ggagcaatgg
cgcgecegaga
tgggececetgt
gcagtcgget
cttaccatga
gcggtacgcea
ccggaccgec
ctcgacatcg
ccggagageg
agcggttccece
aaggagcccg
ctgggcagceg
ttcctggaga
accgccgacg
gcctgacgece
tcgttaagag
actttttaaa
tgetttttge
gctaactagg
tgtgtgcceceg
tgtggaaaat
caaagaaatg
aataaagcaa

gtggtttgte

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
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caaactcatc
atcccgcececce
tttatttatg
tcetgggggt
catttttcge
cgactttgte
cccecatcetece
cctagtggece
<210> 8

211> 3815
<212> DNA
213>
220>
223>
220>
221>
222>
<400> 8

ggggtgeggt
cgctectete
gcaggagcce
cctecececgacg
ctcccaaccce
gacagagaca
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
tggagacgcc
gagcaagggc
cgtaaacggc
gctgacccectg
gaccaccctg
cgacttctte
ggacgacggc
ccgcatcgag
ggagtacaac

caaggtgaac

GJB2-

prim

..

aatgtatctt
taactccgcece
cagagcaaac
gtgaacaaac
attatgatcc
tgcaacaccc
cacatccggce

atgcacgtgg

NILF5

EX109-AF

L2351
(3815)

taaaaggcgc
cccgactegg
cagcgcagag
caggtaggta
cgaggggacc
gatccattcg
tgaccttatg
tggtgatgeg
ttccaagtct
actttccaaa
ggtgggaggt
atccacgctg
gaggagctgt
cacaagttca
aagttcatct
acctacggceg
aagtccgcca
aactacaaga
ctgaagggca
tacaacagcc

ttcaagatcc

atcatgtctg
cagttccgece
cgcccagagt
actccaccag
tcgttgtgge
tgcagccagg
tatgggccect

cctaccggag

cacggceggga
agcceccectegg

accccaacgce
agttaggcag
cgacaggccce
attagtgaac
ggactttccet
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
ttttgacctc
tcaccggggt
gegtgteegg
gcaccaccgg
tgcagtgett
tgccecgaagg
cccgegeega
tcgacttcaa
acaacgtcta

gccacaacat

gctctagcta
cattctccge
agaagatgga
cattggaaag
tgcaaaggag
ctgcaagaac
gcagctgatce
acat 3814

gacaggtgtt
cggcegeecegg
cgagaccccee
ggatattcac
gaaggaatag
ggatctcgac
acttggcagt
tacatcaatg
gacgtcaatg
aactccgccce
agagctcgtt
catagaagat
ggtgcccate
cgagggcgag
caagctgccce
cagccgctac
ctacgtccag
ggtgaagttc
ggaggacggce
tatcatggcc
cgaggacggce

29

tccegeceect
cccatggcectg
ttggggcacg
atctggctca
gtgtggggag
gtgtgctacg
ttcgtgtcca

gecggeeecege
cccaggacce
gceecggecce
cattatcgtt
aagaagaagg
ggtatcgata
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
tctagaacca
ctggtcgagce
ggcgatgcca
gtgccetgge
cccgaccaca
gagcgcacca
gagggcgaca
aacatcctgg
gacaagcaga

agcgtgcagce

aactccgcecce
actaattttt
ctgcagacga
ccgtectett
atgagcaggc
atcactactt

cgccageget

agcgcceegeg
gcctaggage
cgeecgegett
tcagacccac
tggagagaga
ctagtattat
attagtcatc
gcggtttgac
ttggcaccaa
aatgggcggt
tcagatcgcce
tggctagegt
tggacggcga
cctacggcaa
ccaccctegt
tgaagcagca
tcttettcaa
ccctggtgaa
ggcacaagct
agaacggcat

tcgccegacca

3420
3480
3540
3600
3660
3720
3780

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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ctaccagcag
gagcacccag
ggagttegtg
tcaactagca
ggcagtattc
aagaatagta
aaaaattcaa
cgagggggtt
gctetgggeg
cgtcegtteg
ttcectgetece
aaacggaagc
cagcgcegeceg
geagcggeceg
tcctgeceege
ccctegttga
ccgagtacaa
ccectegecege
acatcgagcg
gcaaggtgtg
tcgaageggg
ggctggeege
cgtggttcet
ccgtecgtget
ccteegegee
tcgaggtgcece
cgcececacga
ctcggtacct
agaaaagggg
ttgtactggg
gaacccactg
tctgttgtgt
ctctagcagt
aatatcagag
tagcatcaca
caaactcatc
atcccgceccce

tttatttatg
tceetgggggs

aacaccccca
tccgeectga
accgccgeceg
gaccgtttaa
atccacaatt
gacataatag
aattttcggg
ggggttgege
tggtteeggg
cagcgtcacc
gcccctaagt
cgcacgtcte
accgcgatgg
ggaaggeecy
gcggtgttee
ccgaatcacc
gcccacggtg
cgegttegee
ggtcaccgag
ggtegeggac
ggeggtgtte
gcagcaacag
ggccaccgtce
cccecggagtg
ccgcaaccte
cgaaggaccg
cccgeagege
ttaagaccaa
ggactggaag
tctetetggt
cttaagcctce
gactctggta
agtagttcat
agtgagagga
aatttcacaa
aatgtatctt
taactccgcece
cagagcaaac

tgtgaacaaa

tcggegacgg
gcaaagaccce
ggatcactct
acaattcaag
ttaaaagaaa
caacagacat
tttattacag
cttttccaag
aaacgcagcg
cggatcttcg
cgggaaggtt
actagtaccc
gctgtggceca
gtgegggagg
gcattctgca
gacctctcte
cgcctegeca
gactaccccg
ctgcaagaac
gacggcgeceg
gccgagatceg
atggaaggcc
ggecgtctege
gaggcggeceg
cccttctacg
cgcacctggt
ccgaccgaaa
tgacttacaa
ggctaattca
tagaccagat
aataaagctt
actagagatc
gtcatcttat
acttgtttat
ataaagcatt
atcatgtctg
cagttccgece
cgcccagagt

cactccacca

cceegtgetg
caacgagaag
cggcatggac
cttttttcaa
aggggggatt
acaaactaaa
ggacagcaga
gcagccctgg
gcgecegacce
ccgctaccet
ccttgeggtt
tcgcagacgg
atagcggcectg
cggggtgtyg
agcctccgga
cccaggggga
cccgegacga
ccacgcgecea
tcttecteac
cggtggeggt
gcecgegeat
tcctggegece
ccgaccacca
agegcegeegg
agcggetegg
gcatgacccg
ggagcgcacg
ggcagctgta
ctcccaacga
ctgagcctgg
gccttgagtg
cctcagaccce
tattcagtat
tgcagcttat
tttttcactg
gctctagcta
cattctccge
agaagatgga
gcattggaaa

30

ctgcccegaca
cgcgatcaca
gagctgtaca
ttctcgacct
ggggggtaca
gaattacaaa
gatccagttt
gtttgcgcag
tgggtctege
tgtgggccecce
cgeggegtge
acagcgccag
ctcagcaggg
ggcggtagtg
gcgcacgteg
tccaccggag
cgtceccagg
caccgtcgat
gegegteggg
ctggaccacg
ggcegagttg
gcaccggcecce
gggcaagggt
ggtgececgece
cttcaccgtce
caagcccggt
accccatgca
gatcttagcce
agacaagatc
gagctctcte
cttcaagtag
ttttagtcag
ttataacttg
aatggttaca
cattctagtt
tccegeceect
cccatggcectg

ttggggcacg
gatctggctce

accactacct
tggtcctget
agtgatccgt
cgagacaaat
gtgcagggga
aacaaattac
ggcegegget
ggacgeggcet
acattcttca
ccggegacge
cggacgtgac
ggagcaatgg
cgcgecegaga
tgggecectgt
gcagtcgget
cttaccatga
gcggtacgcea
ccggaccgec
ctcgacatcg
ccggagageg
agcggttccee
aaggagcccg
ctgggcageg
ttcctggaga
accgccgacg
gcctgacgece
tcgttaagag
actttttaaa
tgetttttge
gctaactagg
tgtgtgcceceg
tgtggaaaat
caaagaaatg
aataaagcaa
gtggtttgte
aactccgccce
actaattttt
ctgcagacga

accgtcctet

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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tcatttttcg cattatgatc ctcattgtgg ctgcaaagga ggtgtgggga gatgagcagg 3660
ccgactttgt ctgcaacacc ctgcageccag getgcaagaa cgtgtgetac gatcactact 3720
tccecatete ccacatcegg ctatgggece tgecagetgat cttegtgtee acgecagege 3780
tcctagtgge catgcacgtg gectaccgga gacat 3815

210> 9

211> 39

<212> DNA

213> NI

220>

223> CMVpro—r

220>

221> 5 _454&

222> (1) .. (39

<400> 9

gcagtactca tggtggcgag ctcggtacca agcttaagt 39
<210> 10

211> 39

<212> DNA

213> NI

220>

223> cher-f

220>

221> 5 454

222> (1) .. (39

<400> 10

agacgacctt ccgccaccat ggtgagcaag ggcgaggag 39
210> 11

211> 42

<212> DNA

213> NLF3

220>

223> bet—f

220>

221> 5| 45

222> (1) .. (42)

<400> 11

cttggtaccg agctcgecac catgagtact gecactcgecaa cg 42
210> 12

211> 37

31
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<212> DNA

213> NI
220>

223> bet-r
220>

221> 5|M) 454
222> (1) .. @37
<400> 12
ccgeggatet cactatcatg ctgecacctt ctgetet 37
<210> 13

211> 35

<212> DNA

213> NI
220>

223> IRES-I-f
220>

221> 5| 454
222> (1) .. (35)
<400> 13
aaggtggcag catgatagtg agatccgegg ccgea 35
210> 14

211> 36

<212> DNA

213> N3
220>

223> IRES-I-r
220>

221> 5| 454
222> (1) .. (36)
<400> 14
cggtgtcatg gtggeggaag gtegteteet tgtggg 36
<210> 15

211> 40

<212> DNA

213> NI
220>

223> exo—f
220>

221> 5 454

32
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222> (1) .. (40)

<400> 15

agacgacctt ccgccaccat gacaccggac attatcctge 40
<210> 16

211> 38

<212> DNA

213> NI

220>

(223> exo—r

220>

221> 5| 454

222> (1) ..(38)

<400> 16

gccgeggatce tctagatcat cgceccattget ccccaaat 38
210> 17

211> 35

<212> DNA

213> NLF3

220>

223> IRES-1I1-f

220>

221> 5|M)_45&

222> (1) .. (35)

<400> 17

gagcaatgge gatgatctag agatccgegg ccgea 35
<210> 18

211> 40

<212> DNA

213> NI

220>

223> IRES-II-r

220>

221> 5 _45&

222> (1) .. (40)

<400> 18

ccttgetcac catggtggeg gaaggtegte teccttgtggg 40
<210> 19

211> 22

<212> DNA

33
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213> NI
220>

223> EB-VEC-f
220>

221> 5|M)_ 454
222> (1) ..(22)
<400> 19
acgcctgggg taatgactct ct 22
<210> 20

211> 21

<212> DNA

213> NLFH)
220>

223> EB-VEC—r
220>

221> 5 _45&
222> (1) ..(21)
<400> 20
ctcgaggtga agacgaaagg g 21
210> 21

211> 47

<212> DNA

213> NLF3
220>

223> L122-VEC-f
220>

221> 5 454
222> (1)..47)
<400> 21
ccetttegte ttcacctega ggtaagttag gcagggatat tcaccat 47
210> 22

211> 25

<212> DNA

213> NI
220>

223> L122-U-r
220>

221> 5| 454
<222> (1) ..(25)

34
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<400> 22

tccctagtta gegagagage tccca 25
210> 23

211> 25

<212> DNA

213> N3

220>

223> L122-D-f

220>

221> 5| 454

222> (1) ..(25)

<400> 23

gggagctcte tcgctaacta gggaa 25
<210> 24

211> 49

<212> DNA

213> NI

220>

223> L122-VEC-r

220>

221> 5 454

222> (1) .. (49

<400> 24

agagagtcat taccccaggce gtctgcataa ataaaaaaaa ttagtcagce 49
210> 25

211> 19

<212> DNA

213> NI

220>

223> GJB-EX1-f

220>

221> 5| 454

222> (1) ..(Q19

<400> 25

ggggtgcggt taaaaggceg 19
<210> 26

211> 40

<212> DNA

213> NLF3

35
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<220>
<223> GJB-E
<220>

221> 5%
222> (1) ..
<400> 26

X1-FU-r

AN
élil =

(40)

gtgaatatcc ctgcctaact tacctgegte

210>
211>
212>
213>
220>
223>
<400> 27

gagggcctat

27
9177
DNA

ataattggaa
aagtaataat
atgcttaccg
cgaaacaccg
aggctagtcc
ctagaaatag
acaaatggct
gceccaacgac
tcaatgggtg
gccaagtacg
gtacatgacc
taccatggtc
acccccaatt
8888888888
gagaggtgeg
geggegecess
gctgeetteg
tgaccgegtt
agctgagcaa
acctggagca
taaggaccac
gatggcccca
gtacagcatc

gtacaaggtg

NIF5

ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa
cccaatccat
gttatcaact
caagttaaaa
ctagaggtac
cccegeccat
gagtatttac
cccectattg
ttatgggact
gaggtgagcce
ttgtatttat
cgcgegeceag
gcggeageca
cggecggecect
cceegtgecece
actcccacag
gaggtaaggg
cctgectgaa
gacggagact
aagaagaagc
ggcctggceca

cccagcaaga

pCRISPR/Cas9n (D10A) L

tcctteatat
tgtaaacaca
gtttgcagtt
gtatttcgat
cttctactcg
tgaaaaagtg
taaggctagt
ccgttacata
tgacgtcaat
ggtaaactgc
acgtcaatga
ttcctacttg
ccacgttctg
ttatttttta
gcggeecegss
atcagagcgg
ataaaaagcg
cgctcegeceg
gtgagcegggce
tttaagggat
atcacttttt
acaaggatca
ggaaggtcgg
tcggcaccaa

aattcaaggt

gggaggaage

ttgcatatac
aagatattag
ttaaaattat
ttcttggett
ttttagagct
gcaccgagtce
ccgtttttag
acttacggta
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
cttcactctce
attattttgt
gegggecegag
cgecgetecega
aagcgcegegg
ccgeetegeg
gggacggcce

ggttggttgg
ttcaggttgg

tgatattgat
tatccacgga
ctctgtggge
gctgggceaac

36

40

gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
agaaatagca
ggtgettttt
cgegtgegee
aatggcccgce
atagggactt
gtacatcaag
ccegecetgge
tacgtattag
cccatctecece
gcagcgatgg
g88cgeeecy
aagtttcctt
cgggcegggag
ccgeeegecee
ttctectecg
tggggtatta
accggtgcca
tacaaagacg
gtcccagcag
tgggeegtga
accgaccggce

tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
agttaaaata
tgttttagag
aattctgcag
ctggctgacc
tccattgacg
tgtatcatat
attgtgccca
tcatcgctat
cceectececece
£88CgLLLLs
gggcgaggeyg
ttatggcgag
tcgectgegac
cggctctgac
ggctgtaatt
atgtttaatt
ccatggacta
atgacgataa
ccgacaagaa
tcaccgacga

acagcatcaa

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
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gaagaacctg
gaagagaacc
gatcttcagce
cttcctggtg
cgaggtggcece
cagcaccgac
ccggggeceac
gttcatccag
cggegtggac
tctgatcgcece
gagcctgggce
gcagctgagce
ccagtacgcce
catcctgaga
atacgacgag
tgagaagtac
cggcggagec
cggcaccgag
cttcgacaac
gcggeaggaa
gaccttccge
gatgaccaga
gggegettee
cgagaaggtg
gaccaaagtg
gaaaaaggcce
gaaagaggac
agatcggttc
ggacttcctg
actgtttgag
cgacaaagtg
gaagctgatc
gtccgacgge
taaagaggac
tgccaatctg
ggacgagctc
cagagagaac
cgaagagggc
ccagctgcag

atcggagccce
gccagaagaa
aacgagatgg
gaagaggata
taccacgaga
aaggccgacce
ttcctgatceg
ctggtgcaga
gccaaggeca
cagctgcececg
ctgaccccca
aaggacacct
gacctgtttce
gtgaacaccg
caccaccagg
aaagagattt
agccaggaag
gaactgctcg
ggcagcatcc
gatttttacc
atcccctact
aagagcgagg
gcccagaget
ctgcccaagce
aaatacgtga
atcgtggacc
tacttcaaga
aacgcctccce
gacaatgagg
gacagagaga
atgaagcagc
aacggcatcc
ttcgccaaca
atccagaaag
gceggeagcece
gtgaaagtga
cagaccaccc
atcaaagagc

aacgagaagc

tgctgttcga
gatacaccag
ccaaggtgga
agaagcacga
agtaccccac
tgcggcectgat
agggcgacct
cctacaacca
tcctgtetge
gcgagaagaa
acttcaagag
acgacgacga
tggccecgcecaa
agatcaccaa
acctgaccct
tcttcgacca
agttctacaa
tgaagctgaa
cccaccagat
cattcctgaa
acgtgggccce
aaaccatcac
tcatcgagcg
acagcctget
ccgagggaat
tgctgttcaa
aaatcgagtg
tgggcacata
aaaacgagga
tgatcgagga
tgaagcggceg
gggacaagca
gaaacttcat
cccaggtgte
ccgccattaa
tgggeeggea
agaagggaca
tgggcagcca
tgtacctgta

cagcggcegaa
acggaagaac
cgacagcttce
gecggeacccee
catctaccac
ctatctggcce
gaaccccgac
gctgttcgag
cagactgagc
gaatggcctg
caacttcgac
cctggacaac
gaacctgtcce
ggcccececectg
gctgaaagcet
gagcaagaac
gttcatcaag
cagagaggac
ccacctggga
ggacaaccgg
tctggccagg
cccctggaac
gatgaccaac
gtacgagtac
gagaaagccce
gaccaaccgg
cttcgactcce
ccacgatctg
cattctggaa
acggctgaaa
gagatacacc
gtccggcaag
gcagctgatce
cggccagggce
gaagggcatc
caagcccgag
gaagaacagc
gatcctgaaa

ctacctgcag

37

acagccgagg
cggatctget
ttccacagac
atcttcggca
ctgagaaaga
ctggcccaca
aacagcgacg
gaaaacccca
aagagcagac
ttcggcaacc
ctggcecgagg
ctgctggecce
gacgccatcce
agcgcctcta
ctcgtgecgge
ggctacgceceg
cccatcctgg
ctgctgegga
gagctgcacg
gaaaagatcg
ggaaacagca
ttcgaggaag
ttcgataaga
ttcaccgtgt
gccttectga
aaagtgaccg
gtggaaatct
ctgaaaatta
gatatcgtgce
acctatgccce
ggctggggca
acaatcctgg
cacgacgaca
gatagcctgce
ctgcagacag
aacatcgtga
cgcgagagaa
gaacacccceg

aatgggcgsg

ccacccgget
atctgcaaga
tggaagagtc
acatcgtgga
aactggtgga
tgatcaagtt
tggacaagct
tcaacgccag
ggctggaaaa
tgattgccecct
atgccaaact
agatcggcga
tgctgagcega
tgatcaagag
agcagctgcece
gctacattga
aaaagatgga
agcagcggac
ccattctgcg
agaagatcct
gattcgectg
tggtggacaa
acctgcccaa
ataacgagct
gcggegagea
tgaagcagct
ccggegtgga
tcaaggacaa
tgaccctgac
acctgttcga
ggctgageeg
atttcctgaa
gcctgaccett
acgagcacat
tgaaggtggt
tcgaaatggce
tgaagcggat
tggaaaacac

atatgtacgt

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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ggaccaggaa
gagctttcetg
gggcaagagc
gcagctgcetg
gagaggcggce
ccggcagatce
cgagaatgac
cgatttccgg
ccacgacgcc
ggaaagcgag
gagcgagcag
ctttttcaag
gacaaacggc
gaaagtgctg
cttcagcaaa
ggactgggac
ggtggtggce
ggggatcacc
caagggctac
cgagctggaa
cgaactggcce
gctgaagggce
ctacctggac
cgctaatctg
gecaggcecegag
caagtacttt
cgccaccctg
gctgggaggce
ggaattcggce
tcctggececa
cagggccgta
cgatccggac
cgggctcecgac
cacgccggag
gttgagcggt
gcccaaggag
gggtctgggce
cgectteetg

cgtcaccgece

ctggacatca
aaggacgact
gacaacgtgc
aacgccaagce
ctgagcgaac
acaaagcacg
aagctgatcc
aaggatttcc
tacctgaacg
ttcgtgtacg
gaaatcggca
accgagatta
gaaaccgggsg
agcatgcccce
gagtctatcc
cctaagaagt
aaagtggaaa
atcatggaaa
aaagaagtga
aacggccgga
ctgccecctcecea
tccececgagg
gagatcatcg
gacaaagtgc
aatatcatcc
gacaccacca
atccaccaga
gacaaaaggc
agtggagagg
atgaccgagt
cgcaccctceg
cgccacatcg
atcggcaagg
agcgtcgaag
tcceggetgg
ccecgegtggt
agcgcecegteg
gagacctcceg

gacgtcgagg

accggctgte
ccatcgacaa
cctccgaaga
tgattaccca
tggataaggc
tggcacagat
gggaagtgaa
agttttacaa
ccgtegtggg
gcgactacaa
aggctaccgce
ccctggcecaa
agatcgtgtg
aagtgaatat
tgcccaagag
acggecggcett
agggcaagtc
gaagcagctt
aaaaggacct
agagaatgct
aatatgtgaa
ataatgagca
agcagatcag
tgtccgecta
acctgtttac
tcgaccggaa
gcatcaccgg
cggcggeceac
gcagaggaag
acaagcccac
ccgeegegtt
agcgggtcac
tgtgggtege
cgggggeggt
ccgecgeagea
tcetggecac
tgctceceegg
cgceccecacaa

tgccegaagg

cgactacgat
caaggtgctg
ggtcgtgaag
gagaaagttc
cggcttecate
cctggactcce
agtgatcacc
agtgcgcgag
aaccgccctg
ggtgtacgac
caagtacttc
cggcgagatce
ggataagggc
cgtgaaaaag
gaacagcgat
cgacagccce
caagaaactg
cgagaagaat
gatcatcaag
ggcctetgee
cttcctgtac
gaaacagctg
cgagttctcce
caacaagcac
cctgaccaat
gaggtacacc
cctgtacgag
gaaaaaggcce
tctgctaaca
ggtgegecte
cgccgactac
cgagctgcaa
ggacgacggc
gttcgccgag
acagatggaa
cgtcggegte
agtggaggceg
ccteecette

accgegeacce

38

gtggaccata
accagaagcg
aagatgaaga
gacaatctga
aagagacagc
cggatgaaca
ctgaagtcca
atcaacaact
atcaaaaagt
gtgcggaaga
ttctacagca
cggaagcgge
cgggattttg
accgaggtgce
aagctgatcg
accgtggcecet
aagagtgtga
cccatcgact
ctgcctaagt
ggcgaactgce
ctggccagcece
tttgtggaac
aagagagtga
cgggataagc
ctgggagccce
agcaccaaag
acacggatcg
ggccaggcaa
tgeggtgacg
gcecaccegeg
cccgecacge
gaactcttcce
geecgeggtgg
atcggcccecge
ggccteetgg
tcgeccecgacce
geegagegeg
tacgagcggce
tggtgcatga

tcgtgecteca
acaagaaccg
actactggcg
ccaaggccga
tggtggaaac
ctaagtacga
agctggtgte
accaccacgc
accctaagct
tgatcgccaa
acatcatgaa
ctctgatcga
ccaccgtgeg
agacaggcgg
ccagaaagaa
attctgtget
aagagctgct
ttctggaagc
actccctgtt
agaagggaaa
actatgagaa
agcacaagca
tcctggecega
ccatcagaga
ctgcegecett
aggtgctgga
acctgtctca
aaaagaaaaa
tcgaggagaa
acgacgtccce
gccacaccgt
tcacgcgegt
cggtctggac
gcatggccga
cgcecgeacceg
accagggcaa
ccggggtgece
tcggettcac

cccgeaagec

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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cggtgectga
cagccatctg
actgtccttt
attctgggsg
catgctgggg
gctegetege
gcggectcag
ctccttacge
cctgtagegg
ttgccagege
ccggetttee
tacggcacct
cctgatagac
tgttccaaac
ttttgccgat
attttaacaa
atgccgcata
cttgtctget
gtcagaggtt
tatttttata
ggggaaatgt
cgctcatgag
gtattcaaca
ttgctcacce
tgggttacat
aacgttttcce
ttgacgccegg
agtactcacc
gtgctgccat
gaccgaagga
gttgggaacc
tagcaatggc
ggcaacaatt
ccctteecgge
gtatcattgce
cggggagtca
tgattaagca
aacttcattt

aaatccctta

gaattctaac
ttgtttgecce
cctaataaaa
gtggggtgsg
agcggcecegea
tcactgaggc
tgagcgagceg
atctgtgcgg
cgcattaagc
cctagecgcecce
ccgtcaagcet
cgaccccaaa
ggtttttcge
tggaacaaca
ttcggectat
aatattaacg
gttaagccag
ccecggeatcece
ttcaccgtca
ggttaatgtce
gcgeggaace
acaataaccc
tttcegtgte
agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccget
ggagctgaat
aacaacgttg
aatagactgg
tggetggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt

tagagctcgce
ctcceeegtg
tgaggaaatt
gcaggacagc
ggaaccccta
cgggcegacca
agcgcgceage
tatttcacac
geggegggtg
gctecttteg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
tttacaattt
ccccgacace
gcttacagac
tcaccgaaac
atgataataa
cctatttgtt
tgataaatgc
gcecttatte
gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtcecgee
aagcatctta
gataacactg
tttttgcaca
gaagccatac
cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tcgttccact

tgatcagcct
ccttcettga
gcatcgcatt
aagggeeags
gtgatggagt
aaggtcgccce
tgcctgeagg
cgcatacgtc
tggtggttac
ctttettecee
ggctcecttt
tgggtgatgg
tggagtccac
tctcgggeta
atgagctgat
tatggtgcac
cgccaacacc
aagctgtgac
gcgegagacg
tggtttctta
tatttttcta
ttcaataata
ccttttttge
aagatgctga
gtaagatcct
ttctgctatg
gcatacacta
cggatggcat
cggccaactt
acatggggga
caaacgacga
taactggcga
ataaagttgc
aatctggagc
agccctececeg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga

39

cgactgtgcece
ccctggaagg
gtctgagtag
attgggaaga
tggccactcee
gacgcceggg
ggcgectgat
aaagcaacca
gegeagegtg
ttcetttete
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
tctcagtaca
cgctgacgceg
cgtcteeggg
aaagggcctce
gacgtcaggt
aatacattca
ttgaaaaagg
ggcattttge
agatcagttg
tgagagtttt
tggcgeggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact
gcgtgacacce
actacttact
aggaccactt
cggtgagcecgt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat

cccecgtagaa

ttctagttge
tgccactcecce
gtgtcattct
gaatagcagg
ctctectgege
ctttgcecegg
gcggtatttt
tagtacgcgc
accgctacac
gccacgtteg
tttagtgett
gggccatcge
agtggactct
ttataaggga
tttaacgcga
atctgctctg
ccctgacggg
agctgcatgt
gtgatacgcce
ggcactttte
aatatgtatc
aagagtatga
cttcetgttt
ggtgcacgag
cgcecccgaag
ttatcccgta
gacttggttg
gaattatgca
acgatcggag
cgccttgate
acgatgcctg
ctagcttcce
ctgcgetegg
ggaagccgeg
atctacacga
ggtgcctcac
attgatttaa
ctcatgacca

aagatcaaag

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
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gatcttcttg
cgctaccagc
ctggcttcag
accacttcaa
tggectgetge
cggataaggc
gaacgaccta
ccgaagggag
cgagggagct
tctgacttga
ccagcaacgc
<210> 28

<211> 8508
<212> DNA
213>
220>
223>
<400> 28

gagggcctat
ataattggaa
aagtaataat
atgcttaccg
cgaaacaccg
aggctagtcc
ctagaaatag
acaaatggct
gceccaacgac
tcaatgggtg
gccaagtacg
gtacatgacc
taccatggtc
acccccaatt
£888888888
gagaggtgeg
gcggegecess
gctgecetteg
tgaccgegtt
agctgagcaa

acctggagca

agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcagceggteg
caccgaactg
aaaggcggac
tccaggggga
gcgtcecgattt
ggccttttta

NILF5)

ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa
acaaacactc
gttatcaact
caagttaaaa
ctagaggtac
cccegeccat
gagtatttac
cccectattg
ttatgggact
gaggtgagcc
ttgtatttat
cgcgegeceag
gcggeageca
cggecggececet
cceegtgecece
actcccacag

gaggtaaggg
cctgectgaa

tttctgegeg
ttgceggate
ataccaaata
gcaccgcecta
aagtcgtgtce
ggctgaacgg
agatacctac
aggtatccgg
aacgcctggt
ttgtgatgct
cggttcectgg

pCRISPR/Cas9n (D10A) R

tcctteatat
tgtaaacaca
gtttgcagtt
gtatttcgat
caccagcatg
tgaaaaagtg
taaggctagt
ccgttacata
tgacgtcaat
ggtaaactgc
acgtcaatga
ttcctacttg
ccacgttctg
ttatttttta
gcggeecess
atcagagcgg
ataaaaagcg
cgctcegeceg
gtgagcgggce
tttaagggat
atcacttttt

taatctgctg
aagagctacc
ctgtcecttet
catacctcgce
ttaccgggtt
ggggttcgtyg
agcgtgagcet
taagcggcag
atctttatag

cgtcaggggg
ccttttgetg

ttgcatatac
aagatattag
ttaaaattat
ttcttggett
ttttagagct
gcaccgagtce
ccgtttttag
acttacggta
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
cttcactctce
attattttgt
gegggecegag
cgecgcetecega
aagcgcegegg
ccgeetegeg
gggacggccce

ggttggttgg
ttcaggttgg

40

cttgcaaaca
aactcttttt
agtgtagccg
tctgctaatc
ggactcaaga
cacacagccc
atgagaaagc
ggtcggaaca
tcctgteggg
gcggagecta
gcettttget

gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
agaaatagca
ggtgettttt
cgegtgegee
aatggcccgce
atagggactt
gtacatcaag
ccegecetgge
tacgtattag
cccatctecece
gcagcgatgg
g88cgeeecy
aagtttcctt
cgggcegggag
ccgeeegecee
ttctectecg
tggggtatta

accggtgcca

aaaaaaccac
ccgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggagce
gccacgette
ggagagcgcea
tttcgccacce

tggaaaaacg

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120

cacatgt 9177

tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
agttaaaata
tgttttagag
aattctgcag
ctggctgacc
tccattgacg
tgtatcatat
attgtgccca
tcatcgctat
cceeetececece
£88CgLLLLs
gggcgaggeg
ttatggcgag
tcgetgegac
cggctctgac
ggctgtaatt
atgtttaatt

ccatggacta

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
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taaggaccac
gatggcccca
gtacagcatc
gtacaaggtg
gaagaacctg
gaagagaacc
gatcttcagc
cttcctggtg
cgaggtggec
cagcaccgac
ccggggeceac
gttcatccag
cggecgtggac
tctgatcgee
gagcctgggce
gcagctgagce
ccagtacgcce
catcctgaga
atacgacgag
tgagaagtac
cggcggagec
cggcaccgag
cttcgacaac
gcggceaggaa
gaccttccge
gatgaccaga
gggcgettee
cgagaaggtg
gaccaaagtg
gaaaaaggcce
gaaagaggac
agatcggttc
ggacttcctg
actgtttgag
cgacaaagtg
gaagctgatc
gtccgacgge
taaagaggac

tgccaatctg

gacggagact
aagaagaagc
ggcctggceca
cccagcaaga
atcggagccce
gccagaagaa
aacgagatgg
gaagaggata
taccacgaga
aaggccgacce
ttcctgatceg
ctggtgcaga
gccaaggeca
cagctgceccecg
ctgaccccca
aaggacacct
gacctgtttce
gtgaacaccg
caccaccagg
aaagagattt
agccaggaag
gaactgctcg
ggcagcatcc
gatttttacc
atcccctact
aagagcgagg
gcccagagcet
ctgcccaagce
aaatacgtga
atcgtggacc
tacttcaaga
aacgcctccece
gacaatgagg
gacagagaga
atgaagcagc
aacggcatcc
ttcgccaaca
atccagaaag

geeggeagece

acaaggatca
ggaaggtcgg
tcggcaccaa
aattcaaggt
tgctgttcga
gatacaccag
ccaaggtgga
agaagcacga
agtaccccac
tgcggcectgat
agggcgacct
cctacaacca
tcctgtetge
gcgagaagaa
acttcaagag
acgacgacga
tggccecgceccaa
agatcaccaa
acctgaccct
tcttcgacca
agttctacaa
tgaagctgaa
cccaccagat
cattcctgaa
acgtgggcce
aaaccatcac
tcatcgagcg
acagcctget
ccgagggaat
tgctgttcaa
aaatcgagtg
tgggcacata
aaaacgagga
tgatcgagga
tgaagcggceg
gggacaagca
gaaacttcat
cccaggtgtce

ccgccattaa

tgatattgat
tatccacgga
ctctgtggge
gctgggcaac
cagcggcegaa
acggaagaac
cgacagcttce
gcggeacccee
catctaccac
ctatctggcce
gaaccccgac
gctgttcgag
cagactgagc
gaatggcctg
caacttcgac
cctggacaac
gaacctgtcce
ggcccececectg
gctgaaagcet
gagcaagaac
gttcatcaag
cagagaggac
ccacctggga
ggacaaccgg
tctggccagg
cccctggaac
gatgaccaac
gtacgagtac
gagaaagccce
gaccaaccgg
cttcgactcce
ccacgatctg
cattctggaa
acggctgaaa
gagatacacc
gtccggcaag
gcagctgatce
cggccaggge
gaagggcatc

41

tacaaagacg
gtcccagceag
tgggeegtga
accgaccggce
acagccgagg
cggatctget
ttccacagac
atcttcggca
ctgagaaaga
ctggcccaca
aacagcgacg
gaaaacccca
aagagcagac
ttcggecaacc
ctggccgagg
ctgctggecece
gacgccatcce
agcgcctcta
ctcgtgecgge
ggctacgceceg
cccatcctgg
ctgctgegga
gagctgcacg
gaaaagatcg
ggaaacagca
ttcgaggaag
ttcgataaga
ttcaccgtgt
gcettectga
aaagtgaccg
gtggaaatct
ctgaaaatta
gatatcgtgce
acctatgccce
ggctggggca
acaatcctgg
cacgacgaca
gatagcctgce

ctgcagacag

atgacgataa
ccgacaagaa
tcaccgacga
acagcatcaa
ccacccgget
atctgcaaga
tggaagagtc
acatcgtgga
aactggtgga
tgatcaagtt
tggacaagct
tcaacgccag
ggctggaaaa
tgattgccect
atgccaaact
agatcggcga
tgctgagega
tgatcaagag
agcagctgcce
gctacattga
aaaagatgga
agcagcggac
ccattctgcg
agaagatcct
gattcgectg
tggtggacaa
acctgcccaa
ataacgagct
geggcegagea
tgaagcagct
ccggegtgga
tcaaggacaa
tgaccctgac
acctgttcga
ggctgageeg
atttcctgaa
gcctgaccett

acgagcacat

tgaaggtggt

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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ggacgagctc
cagagagaac
cgaagagggc
ccagctgcag
ggaccaggaa
gagctttctg
gggcaagagce
gcagctgetg
gagaggcggce
ccggcagatce
cgagaatgac
cgatttccecgg
ccacgacgcce
ggaaagcgag
gagcgagcag
ctttttcaag
gacaaacggc
gaaagtgctg
cttcagcaaa
ggactgggac
ggtggtggce
ggggatcacc
caagggctac
cgagctggaa
cgaactggcce
gctgaagggce
ctacctggac
cgctaatctg
gcaggccgag
caagtacttt
cgccacccetg
gctgggaggce
ggaattctaa
gttgtttgee
tcctaataaa
ggtggggtyg
gagcggecege
ctcactgagg
gtgagcgagce

gtgaaagtga
cagaccaccc
atcaaagagc
aacgagaagc
ctggacatca
aaggacgact
gacaacgtgc
aacgccaagc
ctgagcgaac
acaaagcacg
aagctgatcc
aaggatttcc
tacctgaacg
ttcgtgtacg
gaaatcggca
accgagatta
gaaaccgggsg
agcatgcccce
gagtctatcc
cctaagaagt
aaagtggaaa
atcatggaaa
aaagaagtga
aacggccgga
ctgccectceca
tccececgagg
gagatcatcg
gacaaagtgc
aatatcatcc
gacaccacca
atccaccaga
gacaaaaggc
ctagagctcg
ccteeeccegt
atgaggaaat
ggcaggacag
aggaacccct

ccgggegace

gagcgegeag

tgggceggea
agaagggaca

tgggcagcca
tgtacctgta
accggctgte
ccatcgacaa
cctccgaaga
tgattaccca
tggataaggc
tggcacagat
gggaagtgaa
agttttacaa
ccgtegtggg
gcgactacaa
aggctaccgce
ccctggcecaa
agatcgtgtg
aagtgaatat
tgcccaagag
acggecggcett
agggcaagtc
gaagcagctt
aaaaggacct
agagaatgct
aatatgtgaa
ataatgagca
agcagatcag
tgtccgecta
acctgtttac
tcgaccggaa
gcatcaccgg
cggcggeceac
ctgatcagcc
gcettecettg
tgcatcgcat
caagggggag
agtgatggag
aaaggtcgcce

ctgcectgeag

caagcccgag
gaagaacagc
gatcctgaaa
ctacctgcag
cgactacgat
caaggtgctg
ggtcgtgaag
gagaaagttc
cggcttecate
cctggactcce
agtgatcacc
agtgcgcgag
aaccgccctg
ggtgtacgac
caagtacttc
cggcgagatce
ggataagggc
cgtgaaaaag
gaacagcgat
cgacagcccee
caagaaactg
cgagaagaat
gatcatcaag
ggcctetgee
cttcctgtac
gaaacagctg
cgagttctcce
caacaagcac
cctgaccaat
gaggtacacc
cctgtacgag
gaaaaaggcce
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
ttggccactce
cgacgcceegg

gggcgecetga

42

aacatcgtga
cgcgagagaa
gaacacccceg
aatgggcggg
gtggaccata
accagaagcg
aagatgaaga
gacaatctga
aagagacagc
cggatgaaca
ctgaagtcca
atcaacaact
atcaaaaagt
gtgcggaaga
ttctacagca
cggaagcggce
cgggattttg
accgaggtgce
aagctgatcg
accgtggcecet
aagagtgtga
cccatcgact
ctgcctaagt
ggcgaactgce
ctggccagcece
tttgtggaac
aagagagtga
cgggataagc
ctgggagccce
agcaccaaag
acacggatcg
ggccaggcaa
cttctagttg
gtgccactcce
ggtgtcattce
agaatagcag
cctctetgeg
gctttgececeg
tgcggtattt

tcgaaatggce
tgaagcggat
tggaaaacac
atatgtacgt
tcgtgecteca
acaagaaccg
actactggceg
ccaaggccga
tggtggaaac
ctaagtacga
agctggtgte
accaccacgc
accctaagct
tgatcgccaa
acatcatgaa
ctctgatcga
ccaccgtgeg
agacaggcgg
ccagaaagaa
attctgtget
aagagctgct
ttctggaagc
actccctgtt
agaagggaaa
actatgagaa
agcacaagca
tcctggecega
ccatcagaga
ctgcegecett
aggtgctgga
acctgtctca
aaaagaaaaa
ccagccatct
cactgtcctt
tattctgggg
gcatgectggg
cgctcgeteg
ggcggectca
tctcecttacg

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
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catctgtgcg
gcgcattaag
ccctagegece
cccgtcaage
tcgaccccaa
cggttttteg
ctggaacaac
tttcggecta
aaatattaac
agttaagcca
tcceggeatce
tttcaccgtce
aggttaatgt
tgcgeggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggetggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagceggtce

acaccgaact

gtatttcaca
cgcggegggt
cgcteettte
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
gtttacaatt
gceeccgacac
cgcttacaga
atcaccgaaa
catgataata
ccctatttgt
ctgataaatg
cgceccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcge
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggceg
tattgectgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgege
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta

ccgcatacgt
gtggtggtta
gctttettee
gggctceett
ttgggtgatg
ttggagtcca
atctcggget
aatgagctga
ttatggtgca
ccgccaacac
caagctgtga
cgcgegagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact
acggatggca
gcggcecaact
aacatggggg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccee
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgcet
caagagctac
actgtcctte
acatacctcg
cttaccgggt

gggggttcgt
cagcgtgagce

caaagcaacc
cgcgecagegt
ctteetttet
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa
ctctcagtac
ccgcectgacge
ccgtcteegg
gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggecattttg
aagatcagtt
ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcce

tatgagaaag

43

atagtacgcg
gaccgctaca
cgccacgtte
atttagtgct
tgggccatceg
tagtggactc
tttataaggg
atttaacgcg
aatctgctct
gccctgacgg
gagctgcatg
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
cctteetgtt
gggtgcacga
tcgcceccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgeettgat
cacgatgcct
tctagcttce
tctgegetceg
tggaagccgce
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag

cgccacgcett

ccctgtagceg
cttgccagceg
gceggettte
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattttaaca
gatgccgcat
gcttgtetge
tgtcagaggt
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttce
attgacgccg
gagtactcac
agtgctgcca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gcectteegg
ggtatcattg
acggggagtce
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttett
ccgctaccag
actggcttca
caccacttca
gtggetgetg
ccggataagg
cgaacgacct

cccgaaggga

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280



CN 110312803 A

FF

5l %R

29/35 T

gaaaggcgga caggtatccg gtaageggea gggtecggaac aggagagege acgagggage 8340

ttccaggggg aaacgectgg tatctttata gtcetgtegg gtttecgecac ctetgacttg 8400

agcgtcgatt tttgtgatge tcgtcagggg ggcggageet atggaaaaac geccagcaacg 8460

cggeettttt acggttectg geettttget ggecttttge tcacatgt 8508

<210>
211>
<212>
<213>
<220>
223>
<400>

29
20
DNA

gRNA
29

NILF5

C35R

gacaaacact ccaccagcat 20

<210>
211>
<212>
<213>
<220>
223>
<400>

30
21
DNA

gRNA
30

NILF5

C35L

gcccaatcca tcttctacte t 21

210>
211>
212>
213>
220>
223>
<400> 31

gagggcctat

31
8088
DNA

ataattggaa
aagtaataat
gccaagtacg
gtacatgacc
taccatggtc
acccccaatt
8888888888
gagaggtgeg
geggegeess
gctgeetteg
tgaccgegtt

NILF5

ttcccatgat
ttaatttgac
ttcttgggta
cccectattg
ttatgggact
gaggtgagcce
ttgtatttat
cgcgegeceag
gcggeageca
cggecggececet
cceegtgecece

actcccacag

pCRISPR/Cas9n (D10A) DN

tcctteatat
tgtaaacaca
gtttgcagtt
acgtcaatga
ttcctacttg
ccacgttctg
ttatttttta
gcggeecegss
atcagagcgg
ataaaaagcg
cgctcegeceg
gtgagcegggce

ttgcatatac
aagatattag
ttaaaattat
cggtaaatgg
gcagtacatc
cttcactctce
attattttgt
gegggecegag
cgegetecga
aagcgegegs
ccgecetegeg

gggacggcecec

44

gatacaaggc
tacaaaatac
gttttaaaat
ccegecetgge
tacgtattag
cccatctecece
gcagcgatgg
g88cgeeecy
aagtttcctt
cgggcegggag
ccgeeegecee

ttctecteceg

tgttagagag
gtgacgtaga
ggactatcat
attgtgccca
tcatcgctat
cceectececece
£88CgLLLLs
gggcgaggeyg
ttatggcgag
tcgectgegac
cggctctgac
ggctgtaatt

120
180
240
300
360
420
480
540
600
660
720
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agctgagcaa
acctggagca
taaggaccac
gatggcccca
gtacagcatc
gtacaaggtg
gaagaacctg
gaagagaacc
gatcttcagce
cttcctggtg
cgaggtggec
cagcaccgac
ccggggeceac
gttcatccag
cggegtggac
tctgatcgcce
gagcctgggce
gcagctgagce
ccagtacgcce
catcctgaga
atacgacgag
tgagaagtac
cggcggagee
cggcaccgag
cttcgacaac
gcggceaggaa
gaccttccge
gatgaccaga
gggcgettee
cgagaaggtg
gaccaaagtg
gaaaaaggcce
gaaagaggac
agatcggttc
ggacttcctg
actgtttgag
cgacaaagtg
gaagctgatc
gtccgacgge

gaggtaaggg
cctgectgaa

gacggagact
aagaagaagc
ggcctggceca
cccagcaaga
atcggagccce
gccagaagaa
aacgagatgg
gaagaggata
taccacgaga
aaggccgacce
ttcctgatceg
ctggtgcaga
gccaaggeca
cagctgceccecg
ctgaccccca
aaggacacct
gacctgtttce
gtgaacaccg
caccaccagg
aaagagattt
agccaggaag
gaactgctcg
ggcagcatcc
gatttttacc
atcccctact
aagagcgagg
gcccagaget
ctgcccaagce
aaatacgtga
atcgtggacc
tacttcaaga
aacgcctccece
gacaatgagg
gacagagaga
atgaagcagc
aacggcatcc

ttcgccaaca

tttaagggat
atcacttttt
acaaggatca
ggaaggtcgg
tcggcaccaa
aattcaaggt
tgctgttcga
gatacaccag
ccaaggtgga
agaagcacga
agtaccccac
tgcggcectgat
agggcgacct
cctacaacca
tcctgtetge
gcgagaagaa
acttcaagag
acgacgacga
tggccecgcecaa
agatcaccaa
acctgaccct
tcttcgacca
agttctacaa
tgaagctgaa
cccaccagat
cattcctgaa
acgtgggcce
aaaccatcac
tcatcgagcg
acagcctget
ccgagggaat
tgctgttcaa
aaatcgagtg
tgggcacata
aaaacgagga
tgatcgagga
tgaagcggceg
gggacaagca

gaaacttcat

ggttggttgg
ttcaggttgg

tgatattgat
tatccacgga
ctctgtggge
gctgggcaac
cagcggcegaa
acggaagaac
cgacagcttce
gcggeacccee
catctaccac
ctatctggcce
gaaccccgac
gctgttcgag
cagactgagc
gaatggcctg
caacttcgac
cctggacaac
gaacctgtcc
ggcccececectg
gctgaaagcet
gagcaagaac
gttcatcaag
cagagaggac
ccacctggga
ggacaaccgg
tctggccagg
cccctggaac
gatgaccaac
gtacgagtac
gagaaagccce
gaccaaccgg
cttcgactcce
ccacgatctg
cattctggaa
acggctgaaa
gagatacacc
gtccggcaag
gcagctgatce

45

tggggtatta
accggtgcca
tacaaagacg
gtcccagcag
tgggeegtga
accgaccggce
acagccgagg
cggatctget
ttccacagac
atcttcggca
ctgagaaaga
ctggcccaca
aacagcgacg
gaaaacccca
aagagcagac
ttcggcaacc
ctggcecgagg
ctgctggecece
gacgccatcce
agcgcctcta
ctcgtgecgge
ggctacgceceg
cccatcctgg
ctgctgegga
gagctgcacg
gaaaagatcg
ggaaacagca
ttcgaggaag
ttcgataaga
ttcaccgtgt
gccttectga
aaagtgaccg
gtggaaatct
ctgaaaatta
gatatcgtgce
acctatgccce
ggctggggea
acaatcctgg

cacgacgaca

atgtttaatt
ccatggacta
atgacgataa
ccgacaagaa
tcaccgacga
acagcatcaa
ccacccgget
atctgcaaga
tggaagagtc
acatcgtgga
aactggtgga
tgatcaagtt
tggacaagct
tcaacgccag
ggctggaaaa
tgattgccecct
atgccaaact
agatcggcga
tgctgagega
tgatcaagag
agcagctgcce
gctacattga
aaaagatgga
agcagcggac
ccattctgcg
agaagatcct
gattcgectg
tggtggacaa
acctgcccaa
ataacgagct
gcggegagea
tgaagcagct
ccggegtgga
tcaaggacaa
tgaccctgac
acctgttcga
ggctgageeg
atttcctgaa
gcctgaccett

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
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taaagaggac
tgccaatctg
ggacgagctc
cagagagaac
cgaagagggc
ccagctgcag
ggaccaggaa
gagctttetg
gggcaagagc
gcagctgcetg
gagaggcggce
ccggcagatce
cgagaatgac
cgatttccecgg
ccacgacgcc
ggaaagcgag
gagcgagceag
ctttttcaag
gacaaacggc
gaaagtgctg
cttcagcaaa
ggactgggac
ggtggtggce
ggggatcacc
caagggctac
cgagctggaa
cgaactggcce
gctgaagggce
ctacctggac
cgctaatctg
gcaggccegag
caagtacttt
cgccacccetg
gctgggaggce
ggaattctaa
gttgtttgee
tcctaataaa
ggtggggtyg
gagcggcecege

atccagaaag
gceggeagcece
gtgaaagtga
cagaccaccc
atcaaagagc
aacgagaagc
ctggacatca
aaggacgact
gacaacgtgc
aacgccaagce
ctgagcgaac
acaaagcacg
aagctgatcc
aaggatttcc
tacctgaacg
ttcgtgtacg
gaaatcggca
accgagatta
gaaaccggesg
agcatgcccce
gagtctatcc
cctaagaagt
aaagtggaaa
atcatggaaa
aaagaagtga
aacggccgga
ctgccctceca
tccececgagg
gagatcatcg
gacaaagtgc
aatatcatcc
gacaccacca
atccaccaga
gacaaaaggc
ctagagctcg
ccteeeccegt
atgaggaaat

ggcaggacag
aggaacccct

cccaggtgte
ccgccattaa
tgggeceggea
agaagggaca
tgggcagcca
tgtacctgta
accggctgte
ccatcgacaa
cctccgaaga
tgattaccca
tggataaggc
tggcacagat
gggaagtgaa
agttttacaa
ccgtegtggg
gcgactacaa
aggctaccgce
ccctggcecaa
agatcgtgtg
aagtgaatat
tgcccaagag
acggecggett
agggcaagtc
gaagcagctt
aaaaggacct
agagaatgct
aatatgtgaa
ataatgagca
agcagatcag
tgtccgecta
acctgtttac
tcgaccggaa
gcatcaccgg
cggcggeceac
ctgatcagcc
gcettecettg
tgcatcgcat
caagggggag
agtgatggag

cggccaggec
gaagggcatc

caagcccgag
gaagaacagc
gatcctgaaa
ctacctgcag
cgactacgat
caaggtgctg
ggtcgtgaag
gagaaagttc
cggcttecate
cctggactcce
agtgatcacc
agtgcgcgag
aaccgccctg
ggtgtacgac
caagtacttc
cggcgagatce
ggataagggc
cgtgaaaaag
gaacagcgat
cgacagcccece
caagaaactg
cgagaagaat
gatcatcaag
ggcctetgee
cttcctgtac
gaaacagctg
cgagttctcce
caacaagcac
cctgaccaat
gaggtacacc
cctgtacgag
gaaaaaggcce
tcgactgtge
accctggaag
tgtctgagta
gattgggaag
ttggccacte

46

gatagcctgce
ctgcagacag
aacatcgtga
cgcgagagaa
gaacacccceg
aatgggcggg
gtggaccata
accagaagcg
aagatgaaga
gacaatctga
aagagacagc
cggatgaaca
ctgaagtcca
atcaacaact
atcaaaaagt
gtgcggaaga
ttctacagca
cggaagcgge
cgggattttg
accgaggtgce
aagctgatcg
accgtggcecet
aagagtgtga
cccatcgact
ctgcctaagt
ggcgaactgce
ctggccagcece
tttgtggaac
aagagagtga
cgggataagc
ctgggagccce
agcaccaaag
acacggatcg
ggccaggcaa
cttctagttg
gtgccactce
ggtgtcattce
agaatagcag

cctctetgeg

acgagcacat
tgaaggtggt
tcgaaatggce
tgaagcggat
tggaaaacac
atatgtacgt
tcgtgecteca
acaagaaccg
actactggceg
ccaaggccega
tggtggaaac
ctaagtacga
agctggtgte
accaccacgc
accctaagct
tgatcgccaa
acatcatgaa
ctctgatcga
ccaccgtgeg
agacaggcgg
ccagaaagaa
attctgtget
aagagctgct
ttctggaagc
actccctgtt
agaagggaaa
actatgagaa
agcacaagca
tcctggecega
ccatcagaga
ctgcegecett
aggtgctgga
acctgtctca
aaaagaaaaa
ccagccatct
cactgtcctt
tattctgggg

gcatgctggg
cgctcgetceg

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400



CN 110312803 A

FF

5l %R

32/35 T

ctcactgagg
gtgagcgagce
catctgtgcg
gcgcattaag
ccctagegece
cccgtcaage
tcgaccccaa
cggttttteg
ctggaacaac
tttcggecta
aaatattaac
agttaagcca
tccecggeatce
tttcaccgtce
aggttaatgt
tgcgeggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggetggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggttty
gcagagcgca
agaactctgt
ccagtggcga

ccgggegace
gagcgcgceag
gtatttcaca
cgcggegggt
cgcteettte
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
gtttacaatt
gceeccgacac
cgcttacaga
atcaccgaaa
catgataata
ccctatttgt
ctgataaatg
cgcecttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcge
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggceg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgege
tttgccggat
gataccaaat
agcaccgcct

taagtcgtgt

aaaggtcgcce
ctgcctgceag
ccgcatacgt
gtggtggtta
gctttettee
gggctceett
ttgggtgatg
ttggagtcca
atctcggget
aatgagctga
ttatggtgca
ccgccaacac
caagctgtga
cgcgegagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact
acggatggca
gcggcecaact
aacatgggsg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccece
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgcet
caagagctac
actgtcctte
acatacctcg

cttaccgggt

cgacgcceegg
gggegectga
caaagcaacc
cgcgecagegt
ctteetttet
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa
ctctcagtac
ccgectgacge
ccgtcteegg
gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag

47

gctttgececeg
tgcggtattt
atagtacgcg
gaccgctaca
cgccacgtte
atttagtgct
tgggccatceg
tagtggactc
tttataaggg
atttaacgcg
aatctgctct
gccctgacgg
gagctgcatg
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
cctteetgtt
gggtgcacga
tcgcceccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgeettgat
cacgatgcct
tctagcttce
tctgegetceg
tggaagccgce
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca

acgatagtta

ggcggcectca
tctcecttacg
ccctgtagceg
cttgccagceg
gceggettte
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattttaaca
gatgccgcat
gcttgtetge
tgtcagaggt
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttce
attgacgccg
gagtactcac
agtgctgcca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gcectteegg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttett
ccgctaccag
actggcttca
caccacttca
gtggetgetg
ccggataagg

5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740



aggtaagtta ggcagggata ttc 23
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CN 110312803 A F 5 = 33/35 i
cgcageggte gggetgaacg gggggttegt gecacacagee cagettggag cgaacgacct 7800
acaccgaact gagataccta cagcgtgage tatgagaaag cgccacgett cccgaaggga 7860
gaaaggcgga caggtatccg gtaagcggeca gggtcggaac aggagagecge acgagggage 7920
ttccaggggg aaacgectgg tatctttata gtcetgtegg gtttecgecac ctetgacttg 7980
agcgtcgatt tttgtgatge tcgtcagggg ggcggageet atggaaaaac geccagcaacg 8040
cggeettttt acggttectg geettttget ggecttttge tcacatgt 8088
<210> 32
211> 44
<212> DNA
213> NI
220>
223> GJB-EX2-FU-f
220>
221> 5|M)_454&
222> (1) .. 449
<400> 32
tgactaattt tttttattta tgcagagcaa accgcccaga gtag 44
<210> 33
211> 20
<212> DNA
213> NLF3
220>
223> GJB-EX2-r
220>
221> 5 _45&
222> (1) .. (20)
<400> 33
atgtctccgg taggccacgt 20
210> 34
211> 23
<212> DNA
213> NI
220>
<223> AF-INTRON-f
220>
221> 5 _45&
222> (1) ..(23)
<400> 34
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<210> 35

211> 27

<212> DNA

213> NI
220>

<223> AF-INTRON-r
220>

221> 5M) 454
222> (1) .. (@27
<400> 35
ctgcataaat aaaaaaaatt agtcagc 27
<210> 36

211> 38

<212> DNA

213> N3
220>

223> M3-GJ-f
220>

221> 5 454
222> (1) ..(38)
<400> 36
gaagttcatc aagggcagcet cactcaaagg cggtaata 38
210> 37

211> 36

<212> DNA

213> NI
220>

223> M3-GJ-r
220>

221> 5| 454
222> (1) .. (36)
<400> 37
tcggtgaatt taaaactcga ggtgaagacg aaaggg 36
<210> 38

211> 21

<212> DNA

213> NI
220>

223> GJB-3bdelG-f

49
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220>

221> 5| 45

222> (1) ..(21)

<400> 38

ctgggggtgt gaacaaacac t 21
<210> 39

211> 21

<212> DNA

213> NI

220>

223> GJB-3hdelG-r

220>

221> 5IM)_ 454

222> (1) ..(21)

<400> 39

tttgttcaca cccccaggat ¢ 21
<210> 40

211> 22

<212> DNA

213> NLF3

220>

<223> GJB-109G/A-f

220>

221> 5| 454

222> (1) ..(22)

<400> 40

tgatcctcat tgtggectgeca aa 22
<210> 41

211> 23

<212> DNA

213> NI

220>

<223> GJB-109G/A-r

220>

221> 5| 454

<222> (1) ..(23)

<400> 41

gcagccacaa tgaggatcat aat 23

50
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BOR s

GIB2-EX-AF 0.12 pg =&
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1

pAB-mCherry
: GJB2-EX-AF

o)
S (0 pg: 0 pg) § (0 pg: 0.12 pg)
x %
800 800 59+1.3%

5 600- 5 600

% wn

= 400 2 400
200 200

0 0
102 10° 10* 10° 10° 102 10 10* 10° 10°

- FITC-A-%M - FITC-A-#M%
S (1pg:0.12pg) =4 (1 pg: 1.2 pug)
87) . 4245:5% 3?) " 7145:9%
; 600 c§ 600
=~ 400 ~ 400
200 200

0 0
102 10° 10* 10° 10° 10> 10° 10* 10° 10°
FITC-A-M FITC-A-%M
—
GFP

K28
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%k

100 - % % ‘

8 4

0.
40/
-

ol

pAB-mCherry (pg) 1.0 0
GJIB2-EX-AF (ug) - 0.12 1.2

GFPH)4I A B 4t
o [a] (e ]

)

K2C

GFP/mChe
293T + rry

1000 bp
750 bp

200 bp
150 bp

<GFP

<GJB2

150 bp

100 bp <GAPDH

2D
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eGFP

K3
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LVOODDILOVL
LVOODDLOVL

LVOODDIDOVL
00¢

VIODDIILVO
VIDDDIILVO

V.LODDIOLVO
0s¢C

LODOVIDDVD
LODOVOIDDVD

LIODOVODDVD
00T

IDDVDOOVVVD
LODVDOHVVVD

LODVOOVVVD
0S1

DOVOLIODOLD
JIOVILODDID

JIOVOLIDDIO
00T

DOLVOIOVDVD
IDLVDDOVDVD

%%H<UU<U<U

LV DVOVOODOVL DDDOILOHIVID MW 6010 ZNOXH Zdro

LV DVOVOODOVL DDDDILOIVID W ¢¢) ZNOXH zdro

wﬁmm DVOHVOHOHIIV.L oooohooﬁm M ZNOXA zdrD
DDLIDDOOHVID DOVIIILOHIOD LLIOLVOHILOOV DDHILODOHOHHL mw 601D ZNOXH 7drD
DDLIODOHVID DOVIILOLOD LLOLVOLOOV DOHLODDOHODHL MW ¢¢) ZNOXH ZdrD
DDLODIOVID DHOVOOIOHIHD LLOLVOHIOOV oo,ﬁooooomhm MW ZNOXA zdro
VOOOLOLVID ODLLOVIOVD LVDOVIOOLD IOOVVOVVID mw 6010 ZNOXH Tdro
VOOOLOLVID DOLLOVIOVD LVOOVIOOLO IODVVOVVOID muw ¢¢O ZNOXH 7dro
VOODLOLVID DDLLOVIOVD LVODV.IOOIO Hwoﬁoﬁmm MW ZNOXA ZdrD
OLIJOVIOVVD DHIDIOLLLOV DIDODOHVIOHVO LVOVOOODHLO mw 601D ZNOXH ZdrD
DLOJDVIOVVD DLIOIOLLLOV DODDOVIOVO LVOVOOOOLD nw ¢¢) ZNOXH zdrD
DILDDOVIVVD DHIDIOHLLLOV HOIDHOHVIOVD 2@5@8«% m ZNOXd zdro
OLOOOIOLLY JOIODLVOLVL LVOODJLLLLL VOLLOIOJLO mw 601D INOXH 7drd
OLOOODINLIO IJIIJLVOLVL LVIOOIDLLLLL VOLLOLOOLO mw ¢¢) ZNOXHA zdro
OLODOIOLLO JIDDOLVOLVL LVOOIDLLLLL <8550¢% MW ZNOXd zdro
LVOVVVODLL VOOVOOVIOL DVOVVVIOVVD LOILODOODODL MW 601D INOXH ZdrdD
LYVOVVVOOLL VOOVIIVIOL DVOVVVIOVVD IOL DODODHL Inw ¢¢) ZNOXH zdrD
LVOVVVOOLL VOODVIOIVIIL OVOVVVIOVVD Hoeowoooww m ZNOXd zdro
DIODIOVINOHD DHLLVOOLVOV VOVIOVOVID DDIIOVVVIOV W 6010 ZNOXH Tdrod
DIODIVINODD DILLVOOLYVOV VOVIOVOVID IDDIIVVVIOY MW ¢€) ZNOXHA Zdro
DLOOIVODOD DHLLVOOLYOV VOHVIOVOHVID oooogoom m ZNOXd zdrd
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¢ NOXH _ <« 7R — | I NOXH
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GJB2
c.35 delG

GJIB2
c.35 delG>A

EGFP KA
758 bp

2 4C
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c.35delG
293T: TGGGGGGTGTGAA
c.35delG: TGGGGG . TGTGAA

CGATCCTGGGGGATGTGAACA

ANRERHA

K4D

c.109G>A

293T: ATCCTCGTTGTGG
c.109G>A: ATCCTCATTGTGG

ATTATGATCCTCATTGTGGCTGC

ANRERHA

<|4E
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