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L. 20 B AL P i 4% D7 %, B « BRI 41 BRATR 6 ¥ 2 SR/ B 1 , 43 BIATR6 Bl 2k Fl /B
I VEAS G20 B, IR ATFE SRS A/ B T 4 30011 1240 B Dy A A A
2 ARAE BRI R L 1 5 1% , FAFAEAE T - Pradk T 40 o 1) 78 Jot 120 Mo B 22 e T4

Ha.
3. ARIEAUREZR B2 PR 1 5 3%, FRFIEAE T« ik 40 2 6 T4 , ik 4 i
L[ 1) 4 T 4G < PR AICBT IR 22 66 T4 BRATR6 1Y) 2 & A/ 303 M L 13 BIATR6 Bl A/ B 1k
WA 22 B8 T4 L s 5 3 TR ATRO mi /BSOS 1k 48 410 1 22 B8 4 M, 45 BIA TR 6 8k 2 A/ B
i PEARA 61 ) 78 540, IR ATR6 gk 2 A1/ BT MEARA! 1 1) 76 o 40 B g 4 i AR
4 MRAEBANERS PR (%, FRFAEAE T« Prid 22 A8 T4 iR 9 IR G T 40 i B8 5 % e

T2
5. MRAE AN EE R 3BAPT IR V5 R IEAE T« ik 22 B8 T 40 9 ARG T4 i BN
FHILR TR,

6. FRAR AR EE R 1 -5 AT — BTk i 57, FLARAEAE T : ATFO I 25 = B0 1 1 B 2 e i
5 BT -4 P ATF6 (1) 2 A5 5 PR S BT o

7 AR AR E R 6 TR 1 7 ik, HRREAE T« BT ATR6 1) 4 i 32 IR 1) 1 5% R FH CRTSPR/
Cas9 VL2,

8. MR A AUR B R 6 BT Hr ik (1) 77 v, A AEAE T < B iR ATF6 1 4 h 32 [R] 0 Rl 53 A st ok B
RATF6 ) i FE R 5 — A B

9. FIRX1) —X6) FAE—7= i :

X1) BRI EE SR -8 A — Bk 75 1645 21 1) 40 Mo A5 2

X2) — i 125 Yok 2% 240 1 36 22 W SR ASE AR, S R B3R 1 -8 i A — BT i 7 V249 31 1) 40 i A
Ut

X3) F T A S AR 2 3R 1 -8 AT — FridR 20 B A B 1) R4, bR B[R] ATF6 1) 2 25 (R ) g RNA
FiCasOZH 1% s

X4) T AR R 1 -8 H AT — Pk 40 B A AL 1) 3R 40, bR SR TR B [A] ATF6 1) 2 s 2 A1 1)
gRNAFK) B4 L 215 CasO R ZRARLL A ;

X5) F T A AR EE R 1 -8 T — ik 40 S A AL 1) R 4, EH B (] ATFO 1) s R 1) 58 —
NI T AR gRNA Cas O & B 55— Hh B+ B U [R R E FRIDNA v BEAH Ak s

X6) F T AR EE R 1 -8 T — Frd 40 M A AL 1 R 4, EH R IR B (] ATF6 1 2 22 A1 11
F—HMEF I gRNAR B A L AL Cas O BARFN & Frid 58 — AN B+ B U R RS 1)
DNA F B R AR A

10 BN ZER 1-8HT— BT iR 5453 B A A B R — LA -

Y1) FEAE 9 A 5 2 AR v (K B

Y2) AEAE AR ) AR A S 2 A 2 o i S

Y3) £ 5 156 Uk 2% 40 M s 2 ) o P ) R A

Y4) fEFE A AU O B ASLERR Y B R R
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REMEB R HBIE A

BR G
[0001] AR I LB IS , T MBI e Ll 4% 5 7k

HREAR

[0002] A [ 32 08 At S 0 L v [l ek 2 T e 1 P03 (1) k2 ) 0, 25 k2 A R R e
KU 25 S AE S ik S0 R P R R o DR, AT A 8 2 A 2 4F AT
KT, SRR, RAREAH S KIG AR ETF RS R I L B4 IR I, 3232
TE YA IR O RO A ERBHATF AT, i 55 A e RN SR PR A o B X o5 o 28 e L SR /N B A
EE NKERE R, FIASERAEY AR Z M LR AR 2R, 1
FE 1R R AL ATE 4 52 BB K 9 FR i1l DR 38 (9 N S8 3 22 I S0 A R Al R 7 A o AR 40 2
T2 0 — 28I ARAE TAUE A, B B 3508 R 2 18] 55 A0 e i 40 i, 60,45 P 4 4
it Neural stem cell,NSC) .[E] 725 T4l Mesenchymal stem cells,MSC) 2%, 2474
FUBY R IG PR R TR e A28 B m I B R AE s 2 4 b, T4 th B Thse
VEsE BB, T AN MR A R A, 90, B & AR R T, PR T4 M W 3 2 4 K =R T
WL RFENSCIEM A RGP R 5B, 4 FEE RGBT MR KA, W
L 22 4 A DR T 4 AR TORE (PD) & o 1) 78 5T 40 M 2 i AR T 4l e SR I B Rl i 2
— BT RE TR R ZANEZ, B B3R E G 77 2 1m 5 R i Be - 17 78 BT 40 i
TEARAMRS B BITE S 461 AT Ak R a0 S ULEAL < Co JUL S R B2 BT A P iz 25 22 e 4 23 4 i o
PR & 2 W R, 7 78 o T4 M i FE ol 2 S BUSCE B8 1748 22 , R AR SE IS PR B A , It
G NG 52 W SULRE 77, T B8 1 I LR 2 40 55 5 o DL b 22 iiiE H50E S R A4 T 20 i ) 52
Wy, AR B R E AR I R R

[0003]  ATF6EEDN A7 T A 15 Jetifk1q22-q23, 3174 F0 i+ . ATF6 5 11 £790kDa , 576704
AR , NFRp9OATF6 . ATF6 A7 T P4 T S I, J& T 11 B B i a1, No o7 T O o8 60, 5 S 4
B A G5 M, Co b T P4 J5 ) A s P I A Joi DX 6 4T P IR R 3815 5 o ATRO 7S L 304 v
FEAEATFOaFIATFO BT &5 A AHALLI S 28 o B BT oA S R ATF6a 2 5 P 5T B2 80U L, T
ATF6BA S Hix— 1t 2 (14 > B R IEFRATF6 AT ATF6a 2L A $1 i /E F 3 M A 7K SF 16 25 40
ATF6a i I/EH) o

REARE

(00041 AT WY Jofr S i R 1 50 AR i AL QA 1) 26 21 0 S 2 A R

[0005] A B B SeHR It 1 A AR R (Y M) 2 05 v, IR 5 LA - PR AR T2 MUATRG (1 &5 &
AN/ B 45 BIATFO SR A/ B T 36240, Pk ATR6 S 2 A/ B PEAR 3 11240 M
HIpSE ik i

(00061 Jifrid it PEAFAM i ] LAAEATFOTE PEAR AN RIRE BER 30 51 , EL B ATR6 35 P4 58 4 1 B
B Uikl

[0007] B3T3k, Brid T2 ] Dy le) 78 T4 e i 2 R T4 .
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[0008]  FaR77viy, Brik T4l A 2 fe T 41 , Bk 40 BB 28 i) il 48 07 v2: ml L4 < %
I IR 2 58 T4 fLATFO I 75 & 81 /BE T , 153 BIATF6 Bl 25 R0/ BOE PR A 41 il 22 B T 40 e s 75
TR ATE6 Sk 2 1/ B P 4 4001 1) 22 6 T2, 43 B ATF 6 sl 2 A1/ B Pk 4 41t ) 7 o 124
W, BT IR ATF6 i 5 11/ B PR AR -A71 1 T1) 7 Jo -4 U R g 4 A A

[0009] P ik 5 3 IR ATF6 6 2k 22 B -4t M m] A0 K54 Bk F A TR k2 22 B 1 40 a3k 4T 4
JRAA 34K, , 5 16 26 1A CD T3 CDIOMICD1 05 H 75 31| I i 40 Mo As A

[0010]  Fak77vH, Brid 2 fe T4 n] v G T4 Ekis 3 2 6e T4

[0011]  FIRJ7EH, Bk 2 g6 T4 n] S ARG T4 B 5 5 2 5 T4l .

[0012] Bk ARG 40 e n] 9 s Ak 40 , WiH9

[0013] 3k T7vkH , ATRO I 5 S B T 0 B 1K AT I8 ek ol ok i 3R 40 i FR ATR 6 1) S i 2 (4]
ST .

[0014] k7732, BraR ATF6 ) ga it 2k IR 1) 5 T ) FHCRTSPR/ Cas 977 V£S5 I

[0015] 3R T7vEH , FTiR ATF6 1) e A 5k DRI 1) ik TT e ok BT IR ATFO 1) A 22 BRI 1 55— A
VAL TAER

[0016]  FIFRATF6[¥) gwhid 3 R K] /3 51 7] GenBank : NC_000001. 111 55161,766,244-161,
964 ,070f7 (ATF6HE P [ LRI ZH 7 31) ,updated on PRI 12-JUL-2017 ; PR ATF6 [ £ A J K]
1) F7 71138 7] AGenBank : NM_007348. 3 (ATF63E K (I cDNAJF 1)) ,updated on PRI 10-JUL-
2017,

[0017] | HICRISPR/Cas 977 V2w bR At ik ATF6 1) 2 i 2 AT () 85 — A A0 B~ G, 5 < 1 4 ) Py
R IEFHIgRNA S Cas9 T AR T4 M b , SEIWF R ATF6 (1) g RS PR ) 58— AN 0 B
ERiET

[0018]  gt—, B FHHCRISPR/ Cas97y i b Tk ATF6 ) 2 b J2 DR (1) 55 — > b . A A 4k -
T BB ] BTk 55— MR F I gRNA Cas9 L S & A BT ik 55— = 1 R i [R] Y5 B (1 DNA Jy
Bt GENDNA Y BLL) S NFTR T, SE IR iR ATE6 ) 2 L) 2 DR (1) 5 — A 1 S X o5 o
[0019] Pk gRNAR #E 7 51| HAKR] N7 31 v 7 513

[0020] Pk bR RIVEE I 7 ) BAR T A FE R R R 1 A2,

[0021]  FFiRDNA A B L b & A neo i LA

[0022] | FHCRISPR/Cas 977 V2 bk Fr ik ATF6 1) 2 hsh e AT () 25 — AN Hh B33 — P Al A4k -
WG 21K T IR gRNATK B AR AN R 1K Cas O A8 T BTl T4 i v, SEIWL BT IR ATR6 1) 2 A 25 ER1 1)
B MNE TR .

[0023] St — 2, | HICRTSPR/ Cas 975 1: R bk BT IR ATF6 [ 4 5 3 8 1) 55— A 4h -7 4
$ifi : 1 1K BT IR gRNA ) 344 | 1K Cas 9 #1044 LA A2 5 Fr ik DNA v B L) #8044 5 N BTk 48
Harh , SEBLRTIRATRO I b S A (1) 58 — AN/ B F IR

[0024]  Frik 235 Bk g RNAR) %8 A4 B AZ AT Sy 1] g RNA b B2 30 A o e 3 ) 08 1 4H a2 4221 U7 V%
S NP BN R P 4P 7~ DNA Jy BL A3 B B 41 344 o Bl i 88 240 3844 n] 3R 14 B8 B [m] Fir ik
ATF6) 9 s 2 DR 1) 25 — AN A1 21 gRNA

[0025] Pk & A5 Fr iR DNA Jv B LI A AT 4 pCR2. 1-neolfJApa LI Xho IR 71| 7 51 8] FXIDNA
Fr BB B R 5L 55 10- 165847 Fir s IIDNA F B #4pCR2.. 1-neo]BamHI AHind III
WA B 1] FRDNA A B ok 2 31 26 v 51 2160 559 - 144407 T 7 I DNA Fr B A5 31 FE 20 %,

4
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M, 1% 8BRS AT R B2 5 L B 10— 165840 BTz [0 [) 5 fs 2 58 R 31 38 v 3 1) 211

- 144407 BT s R VERE A5 8, 0 A6 R YR [R)E 5 B neo it PR FE A

[0026] AR B IEHEAE T R IARXD) —X6) HAF— 7"

[0027]  X1) | FH Fir ok 4 B A 28 (1) 1) 4 T7 V2545 B0 Al f A A

[0028]  X2) —Fh i e 5 g 4 M 22 M R AL, g B iR 4 ALY

[0029]  X3) A -T-H4 2 Firak 40 Mo AL 1K) JR 40, EH B0 1R] ATF 611 2 i 2 DA ) gRNA I Cas OZH i 5
[0030]  X4) H-THEEBT iR AR R4, FHARIAX3) BT IR g RNAT 44 L R 1A CasO I # 44

ZH R

[0031]  X5) FI T FriR4u i A RSt , HH 8 A BT iR 55— AN 1 gRNA Cas O & A

FriR 8 — MM B NI RV RDNA F Bt (BT IADNA F B 1) 2H B s

[0032]  X6) AT Firidk 40 BeAR L (K] R Gt , HH 3R IA I I g RNATKI B4 L 3R 1A Cas O B4R A A Fir

RE— NI B E R E VR IDNA AT B (FFRDNA A B 1) 3R 2 R

[0033]  X3) FIX4) H BT IR gRNAL A4 S0 14] ATF6 1) & A 2L (R 1 86 — N7 B 7o

[0034] AR BRI T Bk A A 1) R IR AT — B

[0035] Y1) 7EAE a2 A v () B2 H 5

[0036]  Y2) fEAE R A BAe A R B 4N B AR 2 v 1 B2 A 5

[0037]  Y3) L0 IE ISR A =2 W) P I R A 5

[0038]  Y4) 705k VA= A i 25 ) AR S 4R P O AL A

[0039]  [-3b S AT, BT 4 i m] T4 o B3 40 i L A4 R A B A T4

[0040] A& B v, ik 32 22 ] SR IR R B 8 B 1K IR AT Il R L 4795 B8 IR IR /B
AR IR IR 2 8 W] RN A0 N 88 1 BURR A R, i — D IE mT R I N 41 i N 2
5 SR AR T 34 0

[0041] AR EH A, BTIRATR6 B AR IS ] NATF6a

[0042]  SEEIGHIERR , A K BH 9 40 B B 1) 35 Be 77 B4 ARG AR AT 38 B N L 79 B 77 B AR A/

BURE A BE JTREAR, ZH 0 PN B 1 AR A AT, A M PN i 1 O SR R AR 1) 1 N o D] I AR R B 1) 4

B B8 FH T S0 3 P % AT 40 M B 1 AR AL HT IR 4 i s 2 1 & ik R 1k

AN AL TG & FIR O REZE B AR IRIL T H R LR

Bfit (=354 B

[0043] B IAARKR ™4 T ATF6E [ BRI ATF6—/-ESCo AN ARG T A1 HATF6 55— 41 i
A DRI FT S SR WS 1] s BIAATE6 A OC T 8 4 52 (14 52 DR 2L PR I &5 IR 5 C oy 9 9% o e A
ATF6—/-ESCHI 41 Mt s D yWestern blottinghe IIHEF 4 Y JZ ATF6—/-ESCHATF6 1 4 %
57K o ATF6—/—R 7RATF6—/-ESC, ATF6+/+F 7nHO4H il 5%

[0044] ]2 A KB M2 [FIATF6~/~ESCHT A ATF6—/-MSCE A IR =2 R A Hrp, A
NATF6+/+MSCHIATF6—/-MSCAHBIE S (Bl 3%) S FH P i hr & 25 1 CD105.CD73. CD9O0 T 4H
A% 5E sBWestern blotting S EATF6+/+MSC K ATF6-/-MSCHATF6 E [ KLk &,
ATF6—/-MSCHATF6 7L B2 ; CHATF6+/+MSC S ATF6—/-MSCZH o ) 38 58 h 2% s DA T A 9%
SA-beta-GalZeft 45 B, ENATF6—/-MSCHE P 35 BE F746 Ul . ATR6+/+ FIATF6—/— 23 7 7
ATF6+/+MSCHIATF6—/-MSC.
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[0045]  WE[3 AN A BHE L IATR6—/-MSCH] PAAE N —FiEH &5 A R Aa 2 2k i 5 201 sl AR 141

fo g A Hodp  ATRG+/+ATATRG~/ 43 I R 7N ATF6+/+MSCHIATF6~/-MSC, 2% A KR AN
RAEARIRE FI 410 MY

BASHES

[0046] "R ZE A HARSKE 7 FU0 AR AT 3 — P PR R , 25 I SE eSO T 1
R AR B AN A2 2 17 BR i1l A < BH 4D S 1) o T o St 491 H 1) SE B 7 V2%, SRR R UL 3N
T VE o N IR S A BT AR R AR S R RR UL B, 3R] DI 1R 3
DA st s o (1) 5 Bl 3, I B =R R SRS, 45 R AT M

[0047] "I A St 5] v ) 40 8% 5% 2% A AR R U B , 3N 3TRR IR, 5% CO2.6

[0048] R sLita ) A T R4l AR 23 EMSCRI R FeAr e AR

[0049]  ZEIGEFITCHRICHI HLA 4R 1R 71 55 FCDI0Fi & (555595) ,BD Biosciences.
[0050] R PESRICHI BT M 1T 1Rl 4+ CD7 347144 (550257) ,BD Biosciences.
[0051] &6 AP CHR IC B Pt A 40 B 3% i IRl 4 FCD105 P4k (17-1057-42) , BD
Biosciences,

[0052]  ZOEFRAPCHRILFI AL X B FifA (555751) ,BD Biosciencess

[0053]  ZJGERPEFRICIF AN HEHiik (555749) ,BD Biosciences.

[0054] R EFITChHRr L Y 4T RE ik (555742) ,BD Biosciencess

[0055] "Ik st 46 ) ARG T 4T HO AN L &R, WiCe 1172 W) 7= & (B2 5 : WA09 (H9) —DL-
7)o

[0056] "I St ] v (1) 4 e g R A T W

[0057] (1) CDF12¥555 57 -

[0058]  DMEM/F12%%3%3% (Invitrogen,11320-033) ;

[0059] 0. 1mMdf 04752 F PR (Invitrogen, 11140-050) ;

[0060]  1mM GlutaMAX™—Jik (Invitrogen,35050—-061) ;

[0061]  20% (AR & &) Knockout LVE # 4L (Invitrogen,N10828-028) ;

[0062] 1% (1g/100m]) FEZ= /85 2 (Invitrogen, 15070-063) ;

[0063]  55uMB-FfiJEZ % (Invitrogen,21985-023) ;

[0064]  10ng/ml AFGF2 (Joint Protein Central) .

[0065]  (2) [H) 78 5T F-4H e (MSC) B 7= 2R 5

[0066]  MEMEZ324E (Invitrogen,12571071) ;

[0067]  10% (EFIH & 8) M4 (Invitrogen, 10091148) ;

[0068] 1% (1g/100m]) FHEZ /552 (Invitrogen, 15070-063) ;

[0069]  10ng/m1 EZH A fl 5 4 41 i A KX (JPC, bFGF) 5

[0070]  "NIARSLE ] H R IR R B Luci ferase 7 B8R 1L E /L “Pan , H. ,Guan,D. ,
Liu,X.,Li,J.,Wang,L.,Wu,J.,Zhou,J.,Zhang,W. ,Ren,R.,Li,Y. et al. (2016) .SIRT6
safeguards human mesenchymal stem cells from oxidative stress by coactivating
NRF2.Cell research 26,190-205.” —3CH, A AP MHITE AL IRIFIZ ML ZE VA
BER N E AR A ICSE 36 B A, SRR H e A
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[0071]  SEZjEtsl 1 ATF6 SRR TR NG 40 R A EE S S A 58

[0072]  ARSEHE A S AE N VRG240 M v B8 ) 27 N SRATRE B[R] (B [N J 1)y B R 28
51 °NGenBank :NC_000001. 11 55161,766,244-161,964,07047 ,updated on PRI 12-JUL-
2017 ; cDNAJF %1 ~GenBank : NM_007348.3,updated on PRI 10-JUL-2017) ,fATF6TZ5% 1)
B8, A BIATF6 THEE T2 2 (1 ARG T 402  FH T ATF6BI¥) A 2 Th e S A 8B , S E 82 HIATF6
REZATF6a, RIS SCHRATRE HATF6a

[0073] Ak B Se vt IR 4 SRR U7 VESRAT S ) AN SRR R rRATR6 JE R 5515 41
TP [R5 P21, SR 5 R AL S 3 NpCR2. 1-neo ik (44 i 38 [ Sa 1 kAJF 4L It Juan
Carlos Izpisua BelmonteZ(#% M4, iC3% £F “Duan,S. ,Yuan,G.,Liu,X.,Ren,R.,Li,J.,
Zhang ,W. ,Wu,J.,Xu,X.,Fu,L.,Li,Y.,et al. (2015) .PTEN deficiency reprogrammes
human neural stem cells towards a glioblastoma stem cell-1like
phenotype.Nature communications 6,10068.” #1“Pan,H.,Guan,D.,Liu,X.,Li,J.,Wang,
L.,Wu,J.,Zhou,J.,Zhang,W.,Ren,R.,Li,Y.,et al. (2016) .SIRT6safeguards human
mesenchymal stem cells from oxidative stress by coactivating NRF2.Cell
research 26,190-205.7 1, I H 58— K W NARAFAE D E B B A VPO 72 i, A ARAT A
HE N AL IRAF AR b, SRATATEG [F] U5 B 244 o A A2 0L (m) ATF6 JE [R] 35— A1 2 1) g RNAZR,
{& (Addgene/N &), To i A A B 54 5l HgRNA Cloning Vector,Plasmid#41824) . &%
ATF6[F] Y58 BAA  gRNAR X AR I Cas O IL Bk Bk 3 [ George M. ChurchZ#%/miM4,
10 AE “Mali,P. ,Yang,L. ,Esvelt,K.M. ,Aach,]J.,Guell M.,DiCarlo,J.E.,Norville,
J.E.,and Church,G.M. (2013) .RNA—-guided human genome engineering via
Cas9.Science 339,823-826." ', I H 55— K B NARAFAE TP E BF 2B AWV, &
AR AT MR N AL FRAF 28 ) LA U AL IR G 40, SRAFATRE 38 1 40 2 sk < i A IR
B4 (1R A) o Horp, AL AR G- 40 0 J5 , 3 A0 45 FHGA 18 HEAT v [ i e 11 20 3% s £
i 3% 2 S I LR B35 ) T B R 3 DR 2 PCR ) v e L [ 98 2 2L P 17 1 R AT WA P 2P
o

[0074]  BAKJ VLT

[0075] 1. H4%E gRNAZS 14 «

[0076]  H%E A DAwsc KR ATF6 JE [R [¥) g RNA R IA BUAA , H5 B vt 47 [ gRNA 7 F1) 7 A Addgene 3 7]
(¥ gRNA T B 2 4 (Plasmid#41824) H.

[0077]  HAADIRUIT .

[0078] 1) HRAENCBIHRMEATF6 I [ ZH A0 4hs & 4K 7 B, P tH I ATR6 28 P 55— N Ah B 711

gRNAFF 51 o B 5 7 5145 1804 : GGCTCGGGTTCGCGTCTAA (FPA1I3) o & I 51 PP A A T
[0079]

ATE6 gRNA-F | TTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGCTCGGGTT

CGCGTCTAA

ATF6 gRNA-R | GACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAAAACTTAGACGCGAA

CCCGAGCC
[0080]  2) ¥FATF6gRNA-F FIATF6gRNA-RFS A& 2 100p mole/L (100M) . FiPhusion % & &

7
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KT SRR AT

[0081]
5 XGC buffer 10pL
2.5mM dNTP 4pl,
ATF6gRNA-F 20l
ATF6gRNA-R 20l
PhusionZg & 0.5uL
ddH20 31.5uL
[0082] e NI -
98 C 10min
0.1°C/s FFE 25C EF 10°CHF 1min
[0083] 25°C Imin
72°C 10min
16°C o

[0084]  Je Bi5E kS » FHPCRIEIYC A fIE (QTAquick, Cat.No.28106) [H[1i .
[0085]  3) WEPCRI=IA T 77 (1AL [ gRNA Y 31 15 g RNA B o A TE 4%
[0086]  KrgRNAVEFEH A& FIATT TR, U5 1 844 A B 5 PCRIENSC 77 & [T Wi () g RNA
JEA AT PR B %2, I B &R (20ul) WITF

2 X Gibson Assembly® Master Mix 10 uL

gRNA Ji ) [HIWL e A8 A4 P B x UL (100 ng)

gRNA J74] y uL

ddH,0 FME 20uL
[0088]  50°C, 17N
[0089] &« x, yHIMEL M g RNATAT) B4 FIgRNA - PCRIEIUA = M Ik o5 ke 5 o — ft g RNA 7] =]
UL I PR 544 BR A RNA 7 71 f) BB JREL A1 :3-1:10.2 X Gibson Assembly®Master Mix A
NEBJ™ fh o
[0090] K43 21K Fr 21 1E £ 1) T 4H 344 iy 44 g RNA-ATF6 , gRNA-ATF6 &5 J7 31 K 1 7 314
Ff 7~ BIDNA B .
[0091] 2. A 2 [A] 5t A A «
[0092] {4 gRNALT B W v 2o A5 [R5 46 2o 45 [RI VR A2 ApCR2. 1—neo B A&, 7245 [A)
P56 N G0 B DR AH R 43 il A T-ATPEJE R 35— AN A B R BAR D IR T -
[0093]  F|HATF6 Left Arm Primer FFIATF6 Left Arm Primer RXJ A JE[KIZHDNABEAT
PCRY™ 3, 15 31| [A] Y5 & /£ s FI|FHATF6 Right Arm Primer FFIATF6 Right Arm Primer RXf
NFE R ZHDNAREATPCRY 38 , 13 BN RV E 48 (75N PR T 7312) « FHTPCRY G B
primeSTAR (TaKaRa Code:DRO10A) .
[0094]  FI¥FFITIT

[0087]
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[0095]

ATF6 Left Arm Primer F ATAGGGCCCGGTGATAGGTCACAAATGTTTG

ATF6 Left Arm Primer R CCGCTCGAGCACAAGTTCCTTCTCCCTGGAAC

ATF6 Right Arm Primer F CGGGATCCGTTTCTTCCTCCCTACTTCCGCCCACTCGT
ATF6 Right Arm Primer R TCCAAGCTTAGCCAAGATTGCGCCATTACACTCTAGCCT

[0096] K& PCRY™ 3415 2 1 [R5 R 2o B8 A5 08 43 ) 3% 4% 2 pEASY-Blun t #i4k (b 244
MEARABR A7), 55 CBL01-01) , 1453 2N 1) 7 71 1R A ) 55 2H %8044 53 7l i 44 J9pEASY-Blunt-
L.pEASY-Blunt-R.

[0097]  pEASY-Blunt-LHIApal AlXho I F51, 1951 55 4 I 42 W (KIDNAJT B s HEpCR2. 1-
neo [ ApalAIXho I ), 13 BIpCR2.. 1-neo A& 2L 4547 R YR E /2B IIDNA Bt 5pCR2. 1-
neo B A4 E B AHTE , 515 B 7 51 1 #1840 B4y 4 ApCR2. 1-neo~L. FEpEASY-Blunt-R
HBamHI A1Hind I U] , 15 21 &4 ]88 4 B K DNA A B s 5 pCR2. 1 —-neo—L HBamHI AlHind I
B D), 13 2IpCR2. 1-neo-LAA R L 15 A7 R PR B A B HIDNA 7 BL 5 pCR2. [ -neo-LE A 28
FHIE B A3 201G 7 51 IE A1) F 0 A4 i 24 NpCR2. 1-neo—ATF6 . pCR2. 1-neo—-ATF6 &5 A J7- 5]
K FEFLEI 5510165867 Fr /s RIDNA Jy BOF 7 31 346 v 7 31 2110 559144447 Fr 7 IR DNA J BX
F A5 [RIJRE )38 B A neo i PR JE A

[0098]  3.ZRAFATF6GS A MNG 41

[0099]  SRHUIE-T-CRISPR/CasOff) E PR 4T ¥EHE A AL N R AGT40 e rh BEAT 47 5 PERBRATF6 2
(55— AN B BAR B R R

[0100] 1) 3538 AEAG T-4HMOHOZH ML 28 , 35 3% 5 1 Namkb:

[0101]  a. & AMEAG T AIMHO4N L REEFI R Fe 37 T At 2 W E R EESignad 77
i, 575 :M0503) K /N BV IG A 4E 40 e (38 [ Invitrogen/s \] 7™ i, 525 : S1520-100)
(R8T A8 N ZE IR IR T4 M s 37 5L (CDF1 28537 45) 5/ BV IR A 4 40 o S [R] 33 55
[0102]  b. ¥ AL G T-40 U HOAM Al FR 2 M 2 T4 4 Mo 40 3 5T (qualified-Matrigel, 38
[EBD Biosciencesi™ i, 85 :354277) AL £ F:4R 1 , 1 FImTeSRET #7252 (32 E StemCel 1
Technologiesy= i) ¥ 5% .

[0103]  2) Hg4b T 0 H 3G SR HO 40 i , PBSTE X , Tryple Express (Invitrogen/a ),
175 M12604021) WALS-104 815 , F R MCHT Ji 540 B s

[0104]  3) ¥ 5 882) 12 BI1.5 X 10°AHI 40 L, #PECologne_CoA_cGMP Solution P3
Primary Cell 4D-Nucleofector Kit (Lonza’y ], 55 VAXPG-3024) i FH B0 B 20 J 2k
W CasOF IR B AL \ LA K b3k B B8 rp 45 3 () gRNA-ATF6 5 pCR2 . 1 —neo—ATF6 N A\ 41 g B
# FHADEE #64% (Lonza A &) , T8 24D-Nucleofector "System) 4T HL %%,

[0105]  4) W 5% f5 0 ML NN S MER () 15 32 4R HH o 247N JE 4 B ECDF 1 285 77 5

[0106]  5) 7T-10K Ja , s Fet K BT B s B, A SR 2 B 2 K/ 1) 41 it =44 R b
HIAGAL8, i1 15 Blneo A PR FLfE , RIS BIATFe B A IGT-40 e (i AATF6—/-ESC)
[0107] 3. ATFe®R I ARG T-4H M) % 2

[0108]  J@id & EPCR . Western blotting®ETBE % Eneo [H I i lE /& M 45 IR #4T 42, B
A3 TR JUAN T T BTG 00 « A6 2 DR 28 AR ATR O 3 IR ) 88— AN B2 548 i aneo
FBUE AN GE R A7 B2 B ATR6 i 2 1 6k
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[01091 (1) PCR& & BE P 4

[0110]  HREREFA: 7 (HOYH B R) S ATF6—/-ESCHE P AL HEATPCRE B — 4 i T = B
e o 53 e DS DR AH R T AFAE B — NP B (Exonl1F+Exon1R) \Neo & 7 B # 55— 4 i+
(P1+P2,P3+P4) , [AIIf AGAPDH N N 2, KA B 51 Fe B an T

01111 BIFFIWE -

[0112]  Exonl-F:5 —CGCCGCCGTCCCAGATAT-3

[0113]  Exonl-R:5 —CGGGCTAAAAGGTGACTCCA-3’

[0114]  P1:5 ~GCTCCACTGCAATCCAGCCTAGGGGACA-3’

[0115]  P2:5 —CCCCAAAGGCCTACCCGCTTCCATTGCTCA-3

[0116]  P3:5 —CTACCTGCCCATTCGACCACCAAGCGAAACATC-3

[0117]  P4:5 —ACCAGCCTAACCAACATGGAGAAACCTCGTC-3’

[0118]  GAPDH-F:5 —GGAGCGAGATCCCTCCAAAAT-3

[0119]  GAPDH-R:5 —GGCTGTTGTCATACTTCTCATGG—3’

[0120]  H:d1,Exonl FAIExonl RIIN:-TFATF6IEE [ 5 — 4B+ F,PL.P2.P3FIPA[K £ &
W L HAFT7R . PCREE 58 45 R AN L BRI R, 25 R B RATRO S — /M B F Bk

[0121]  (2) G e ke I Ee ack it i ) A VR 6 2 i ) 4 B e

[0122]  DAHOZH M 2 FHATF6—/-ESCIX ) P4 o /B ikl 4m e , % FH A% 2O B AR ARG
T4 B I T PR R AR DU IR 2 F AR 10 90C T4, SOX2 FINANOGBEAT 46 I o ELAR A

[0123] B3 aR T 353 i LIt 4n i A4 % 1 22 5 B I == IR 18] 2 30 9%, PBSIER ¥ (3K, 5
/0 Ja A EH0.4% ERFUE 40 & &) Triton X-100PBSZE IR 5F & 304 #h, 4k fif 4
H10% UEFE 95 &) IS (Jackson ImmunoResearch Laboratories, Inc. 5 :017-
000-121) =R I LN o 2 fa 3 FHVS 0 — SR 3 PR T 435 G P2 3% B 3 - PBSER ¥ (34K, 5
AT/ 0 JE S BRGNS B0, I B /NS PBSIER¥E (3%, 64081 /i%) Ja » L AR
HN2ug/mlffHoechst 33258 (Invitrogen, 55 :13569) IR & 155 %f , 5t Jo B AL gL,
[0124] 25 5L anBE 19 CHroR , SHOAH MY R 40 Mo AHALL , ATF6—/-ESCRE R IA0CT4 (LL ) »
SOX2 (35 {175 )) FINANOG (LR ta 2% 6) =P Fhric i

[0125] DL [ 45 FR B, ATPO SR AN T-40 i MR R ) R IA .

[0126]  (3) Western blot%&EATF6E A

[0127]  DAHOAH i R AHATF6—/-ESCIX P R 40 LA A kil 40 e , SR A& 4l ) e 2 1, L A
western—blot & I ZH i R IE K 8 A 5t I H— P NATF6 34K (anti—-ATF6, %, Santa Cruz
A (s¢=22799)) , “HUNHRPARICI FEHLRPUE (Santa cruziym) (B 5 Asc-2004) ) o LAB-
actin NN Z, — U NRIETIB-actindi{g (Santa cruz/Aal, 85 Nsc—8432) , —Hi NHRPHR
ICHICEPURPUA , Santa cruzA ) (55 Asc—2005) .

[0128]  Western blothuMATF6EE [ 45 3 WIE 1 DA~ , ATF6—/-ESCHT g FHATF6 34k ok
£ M BIATF6 25 A 1 834 ; MTHOZH e 52 FIATF6 446 Al /4 M RN ATF6 & A 1 £ ik (9 FEY
90KD) »

[0129]  SEZjifif512. ATF6~/-ESCHR A1 5 7] 73 L. il % ATF6—/-MSC

[0130] A% HH MG SEZ it 49 1 3RAF A ATF6 ~/~ESC, 3F — A& A1 52 17 43 A6 A 18] 76 52 1 40 e
(ATF6~/-MSC) , I K IATF6~/-MSCHE i 7 T H HHL 28 1) 4 i 52 22 IR

10
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[0131]  BARTVEWIT

[0132]  1.ATF6-/-[8) 78 J 40 M i) o2 0] 5 5 701k

[0133]  WEATF6-/-ESCEHATHUIRAE (EB) o4k, 7340 14K EBEE P T 2L B IL (matrigel)
(Invitrogen’ 7)) A6 FLIR FRHAT 8y 37,k ae i s 2 A R A 4R Ai i I . 8 — ik
FEARSG S A P 2040 M A 43 316 Herb D73 . CDOORICD 105341 Jy A P () 4 w25 78 (&2 A) |, B
NATF6HR 2 (ATF6-/-) [ 18] 76 J5i T2 e G2 NATE6—/-MSC) o 2 % B 5] i K HO 4 i 25 72 191 175
TN FE BT A G AATE6+/4MSC)

[0134] 2. ATF6—/-MSCH] R % &

[0135] (1) Western blotiE R LT EMSCH IATFOH) R 1A 1

[0136]  DAATF6+/+MSCHIATF6~/-MSCIX 3 Ffr 41 g 1 o (40 B , 2 BE St 491 1 Hp 20 B3 3 v
(3) 7715 F FWestern blothu M4 M - & 1 R IXATF6 55 1 - 45 R B 29 B 7 , ATF6—/ -
MSCHH il FHATF6 34 Tov2:Aa I BIATF6 2 1 (¥ 3R 15 s TTATF6+/+MSCAH e FHATF6 S 44 ] A I 1)
ATF6EE [ [ 3RIE (- FEZI90KD) »

[0137]  (2) A= K4k 2

[0138] | FHAM M it 50 S0 1% 42 4% AR I ATF6 -/ -MSCHH JE FIATE6+/+MSCHH Ju 1 A= K- RE 17, 45
RN, 5ATF6+/+MSCAH MU AHLY , ATF6—/-MSCR I HH BH 2 () 4 BE B8 7R A% (B2 0) - HAR
EL BRI

[0139] 1) FI AN v1 %0, Geit SRR (p2-pl1) BIATF6—/-MSCHIATF6+/+MSCH 4t S AN
TR

[0140]  2) ¢S RRARYH M 3G TH 15 55 = TR LS A SN 40 Mo B/ RRA R AR By SR 41 2
[0141]  3) 40l RAIEIE 55 = Log2 (p24H MU E A5 20 +1og2 (p3AUMLIGIE F5H0 +---+1og2
(p1 L IG5 520 o

[0142] St ANl 2 h CRr AR , 45 R B : HATF6+/+MSCAN A Lb , 75 7% 4L A& A3 751K
Ji7 » ATF6—/-MSCHE I H B i (1) A= Al

[0143]  (3) SA-beta—Gal#fh

[0144] 4} = B P LM T g e ta & — P L T 3L Z W SA-beta-Gal (senescence-
associated beta—galactosidase) Vi K P b 1 %) 3% 2 40 Mo B 20 ZR 3R 4T S 4t T 8 7
%o

[0145] 43 % LLATF6—/-MSCZH g FMIATE6+/+MSCHH . Jy itk 40 . (43 5115 B HAL (B5540) F11
A (BE1140) s23840) , 4T SA-beta—Gal Jefh

[0146] 1) 6FLAR HH DA-A 38 25 PP N 1 5

[0147] 2 2] 25 i 3 2160 ~80 % IS}, PBSTE I I 7R 2 i 5

[0148]  3) 2% LB HEE+0.2% SR B[ & , At 55 &

[0149]  4) PBSJEHE2VK 5

[0150]  5) MG, 37 B e A & Yo LB /7 2T -

[0151]

FrAF R /T B BN 2% PR A0mM
Ki[Fe (CN) 6] * 6H20 5mM
Ka[Fe (CN) 6] 5mM

11
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NaCl 150mM
MgCls 2mM
X—gal Img/ml

[0152]  6) PBSTH¥E2/K 5

[0153]  7) Hoechst 33258 (Invitrogen, 55 :H3569) = I #E G & 5 &

[0154]  8) PBS{EWE—K s

[0155] Q) B fMse N W2,

[0156]  DAX-Gal NJEKH, £ 3L KR 5 PRI B LV T B b T & A R R (2 7= ) o 707 I
(195627 S AR T el T LIOUR 0 381 40 B8 2 1 2 5 5 8 — 5 6 R A 4 B R 1 SA-be ta-
Gal YLt BH PR o bk R 347 = &4 it 4T

[0157] 25 &2 DT, 548 (55548, Passage 5,P5) ATF6+/+MSCZATF6—/-MSCHI SA—
beta—Gal 48 [0 440 f bb 45100 S8 25 22 57 s WX (38 1148, Passage 11,P11) ATF6-/-MSCH
SR, R4S (351148, Passage 11,P11) ATF6+/+MSCIA [ W {4, HATF6+/+MSCAH
LL , B ARATF6~/-MSC SA-beta-Gal Y H 14 41 B bk 1 2 2 3 &1 (P<0.01) o A DL, 7E Gl A AL AR
&, SAEEACEATRG+/+MSCAHEL , ATF6—/-MSC# TW, HH ™ B 322 (IR , ATF6—/-MSCELATF6
+/MSCHRFE 5 HE .

[0158]  (4) ATF6—/-MSCHHI A /)~ 5 A Py 35 AN 3 568 770 5

[0159] K T IGIEBF A (ATF6+/+MSC) 5 ATF6—/-MSCHIME N A 4288 77, 6 S R IA W6 &
FiLuciferaselK) 525804k 5 B YLATE6+/+MSCHIATF6 —/-MSCEH L , JE YL 3K J5 , 14 19 Fh 44t e
a3 AR B AN BRIRES , B S 3 R S N G 8 BB UNOD-SCID /N (4 R 4R) o IR
UL, 790 ol 248 Y 1 3 S5 B S AH R o 550, 2, 4, 7R 5 4% 5@ i R /S sh s Ak 1% 245
(Xenogen IVIS spectrum,PEZ &) Kl NS AL A R E BT Tuciferasedd i , >R S BMSC
(R AFE R AR BEABE 7T

[0160] B AREEAETI T

[0161] 1) #e A KR A R 47 40 I 2 FE 60 ~80 % I 41 i, 2% 4L R 18 %O R I
Luciferase[fIREE A4

[0162]  2) JE#L j5 72/, TrypLExpress ALl 5 2 ;

[0163]  3) ZH{fuit55, 1 X 1054l LA 100m] PBSH & ;

[0164]  4) BX 100w 1 4027 5 /N R B Al L

[0165]  5) B} H ML Z2/NEROIRAS s

[0166] 6) A )G0,2,4, 7R )G, B /N, B IETES Luciferase)&4) (D-Luciferin
Firefly,potassium salt,GOLDBIOZ &) , BREE 5 A/ N SIS AR AR R G AT 70 Hr - Gi it 4
AR B R .

[0167]  Z5HLEIR, ATF6—/-MSC (i BR) AERE &R () luciferaseld PEERATF6+/+MSC (/&
Rl 7EE BRI A 2 B AR (BI2HE) , B 5ATF6+/+MSCAHLL , ATF6—/-MSCHH a7 44 A 18
AT TR, G I A A B /D

[0168] e 451 3 A4 WU £E 8 75135 5 T ATE6—/-MSCEH 0 ™= A= 1) 25 11 5 24 2k 48 P 1 24
[loF it

[0169] AR HAERSFR ARV T ATF6—/-ESCHIATF6—/-MSCH it 74 , for Wl 40 MuAE 2 1 Bk 2

12
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T3 I 58 BRI R

[0170] M ZHfu N B A BRRAS R, 0N B R B B 0 N, S S VAR AR, S B
YN A A TR AR B N ATF6+/+MSC (BF A7) FIATF6—/-MSCHH L 1E 3 5 55 E i AL
(FEL0AR) J , ALV AR 4 B , JF i Abs i 82 B o SR SR AR I 4R 41 (ENZO,ENZ-51035-K100
PROTEOSTAT Aggresome detection kit) XfHf A48 FIATF6—/-MSCR#HAT Ge tt o HAK 27 77 12
Wr:

[0171] 1) JHALUSCERAIMY , 10005 /FD , B8 .00553 %5

[0172]  2) HIPBSBERR—IR, F4% % 5 B i = 5 19 52 3043 8t s

[0173]  3) 10005 /%, 0104380, FF L Z K F/E, IN0.5% Triton-100¥AW AN
PBS, V& i ATriton—100) , vk 55 & 3045 ;

[0174]  4) 1000%% /Fb, B0 1090 81, 3725 L3EW , B PRSI —IK

[0175]  5) 1000%% /F), 501040 8, IMAFRREIRE (1:2000) & A 5 R B ARK TIRET (HIPBS
VAR 5 37°C, M & /N

[0176] &) TREM T B4 A 5, LR fGEAT 34

[0177] & A FUR R ERE et R sC A AR 73 #2589 A U 41 B (ATF6+/+MSC)
FHEE , ATF6—/-MSCHT , 85 11 BUSR SEAA IR T /&1, I /R A ATF6—/-MSCH AR R 8 A SR AR 1R T
% (B13) 40N B AR AS R AT, 40 i N R 3 B 0 3, S B A VPR R, S B
SN B R A 4 I N B 3P AR R (1 0 SR A A MR G £ B i s A AR 43
B, S5 EF A GH A (ATR6+/+MSC) AHEL , ATR6—/-MSCAH i 7 2 19 5 28 SR A e 6 B 1Y) W 25 42
B, UER T, ATF6—/-MSCH R R T 2 & 1 TR AR 3P B A LA B A R 41 (ATF6+/+
MSC) 1 2 1 5 58 S AR (1) 1 3503 J 2 R SRR L e 3l 2 5 (R 4 B b 451, G vl S s 5 B AR R 4 i
(ATF6+/+MSC) FHEL , ATF6—/-MSCHH M h AR B8 1 B 22 (1) B 1 o SR B A4 o i 45 FAIE W ATF6- /-
MSCH] LAE Ay — Pt i £ 1 AR AS oA 3 B0 N SR T4t o 2 i AU S 2L

13
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<110>
<120>
<160> 4
<170>
210> 1

211> 1667
<212> DNA
<213>
<220>
223>
<400> 1

atagggcccg
aaataaaatc
actaaggtgt
trrtrtttttt
gatctccget
ccgagtaget
ttagtggaga
tcegececegee
ttattttagt
aaatttcacc
gtaaggggat
atctgtagta
tacctaccat
attttaaata
agecgttcttg
atgtgatttt
ttactgtagg
ttatctttag
tttaaataaa
tcccagttaa
gtatatgaaa
gttagtctct
aataagccat
ttgtttagte
agaaagtcct
agtctctgac

actaggccac

NI

gtgataggtc
ttttggaaat
ctagtgggat
tttttgagac
cgctgcaacc
gggattacag
cagggtttca
tcggecetecee
tttttatgte
ttaagtgaaa
ttaattatct
atatacccac
gggaaagatt
ttcactggcee
aaactgcttt
cctttaaata
tcttagggta
gagataaatt
agtagtcttt
gcagttttca
aatttttaca
aattttgttc
aatgttcaga
gaattgatgt
gaaaactcca
gttttcctgt
cgtetegtcea

o R S o A M BRI U I
MM KL 2 VA

PatentIn version 3.5

acaaatgttt
taaaaaaatt
acagaagact
gcagtctcge
tctgectece
ctacttgcce
ctatgttgge
aaagtgctgg
aatttttgaa
atttattagt
ttttctggge
gagcagtttg
ccacgtggtc
gctgaaattt
atcaaactca
aaacccgaat
gactcgecttg
tggggggttt
ctagaagtat
cgaatgtgga
ttgatagaga
tgagatagcc
aaggggcttt
ctgegtgtet
aaagggaaat
gtcgtacaaa

gcgttacgga

gtttcataat
ggcgatttgt
cgatgatttt
aatgtcgacc
gcgttcatge
gccaccacgce
caggctggte
gattacaggc
tttgtaattg
tttctaatga
ttgecgtecceg
gagggttctg
ctagaagcat
aaaatggatg
gttcatattt
ctttagtaat
gactttgact
atctttttat
gttttatagt
aaaatagtag
attattcgta
acgctgtggc
actttttatt
tceececegecet
atttactcag
tceetegtge
gtattttgte

14

tacttgcact
catggtgatt
attttatttt
aggctggtgt
gattctcctg
ctggctaact
tcgaactcct
gtgagccacc
ggtgagaatt
caaaagtagt
gaacgctget
ggaagcacat
acgtattcgt
aaaaagaaat
tcagttggag
acaaatattg
aaatactatg
atttgetttg
accacttacc
tgtttttett
aaaattaaag
attaagaagg
tttaatatta
tccecataaa
aggtctattc
ggcaaaagta

cgeetgecege

ttttgaataa
ttcttaaaag
aggttttttt
gcagtggtgce
cctcagecte
ttttgtattt
gacctcgtga
gcgeeceggece
aaagtgttat
tacatctgac
gcattatgta
ttgttttget
cggttacagt
tctcttaagt
ttcgtgatgt
ggaacttcga
ctttagaaat
tttcaattta
tcggttactg
tcatacacgc
taaatttact
ataatcaagg
ttgataaact
acagcgggac
aaatttgett
gtttgtettt

cgeegteccea

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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5 &

2/3 )

gatattaatc acggagttcc agggagaagg aacttgtget cgagegg 1667

210> 2

211> 1453
<212> DNA
213>
220>
223>
<400> 2

cgggatccgt
tgeetgggga
tcgttcegget
tcgttttteca
gacgtcttta
tcctgagtgt
tatgagagaa
agcctgatgt
cttagctaca
tttcttgtta
gtggaaatga
tcttgattge
tgtaggttcce
gggaacccag
tctcaacttt
tatattctat
cttaagattt
ttagctcttt
accaacagtc
ttgtgctcag
cctccaaagt
attttattct
atgatttatt
ctttttttga
ggctaagctt
<210> 3

211> 19

<212> DNA

NI

ttcttectee
gtgaggcccee
tctgtcetgg
ctattcccac
ggaggtttag

gaaatgtggg
tgtggttata

ccgtettgge
cctaatactt
atggatattt
gaatgaagaa
aagatataat
caaatgggcce
tttatctttc
ttattgaaca
tggagattta
tttattccca
gtgtcaggga
caatgaggta
attcttagag
ctgtacccct
tcctaagatce
ttgtcagcta
gatggagttt
gga 1453

213> NLF5

<220>
223>

ctacttccge
tcgtcactce
ccacagggag
tggggaagta
agcaaaatgg
cggtgagcac
tacaagaaat
agaaaagcaa
atggtgtaat
tgtttggttt
actttgttat
agtaatattg
cgctagtgag
tceettggat
aagtcattta
ttttaatcct
ttttcccaag
ccctgttaaa
ctgtttattt
ctagttagtg
agcatctatt
cctggttatt
gtcagctatt
cgettttgtt

ccactcgtgg
tgttcgtgee
agtagaatat
ccgggtgate
ctgggaccge
aatggaglgg
tctaatctta
aacacccaag
cctgactget
tggtggtcag
ctaagtattt
ttcttaggtt
cctacaccac
cagcattcte
attgtttcaa
tgggtagatt
ccaaatgcat
ctcttgacat
tagagatgag
gcagaagaag
ctataatgct
aataagacta
atattttcat

gcccaggeta

15

tgacaggtgt
cctggaagag
tgtctaactg
tttttgtegtg
caaaaaggct
gtttttgtgt
cagcttttac
cacctgacct
ctccagatac
gaaggglgga
agaggagact
ccaatatgaa
tcatcagcct
aatagcagga
ggacagatgt
ttttaagagt
tagtgacagt
gaagtatttt
gaaactgagg
gatcagacca
ttcctaactce
cttgaatata
gacatttctt
gagtgtaatg

ggaccaaccce
tctgggagta
gagttaactg
gctaacactg
acaagctatt
gtttggtgta
tattggttta
cgggtecectg
agctcttaat
atgggatgaa
tttattctcce
tttgggattg
tggaactggg
glggaaggaa
tctctaaaac
tgctggaaaa
aaccatttat
gtttaatcct
ctaacagaat
ggtttttcta
atgtctacag
ttgggtagtt
ttctttacct
gcgecaatctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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<400> 3

ggctegggtt cgegtctaa 19

<210> 4

211> 99

<212> DNA

213> NP3

220>

223>

<400> 4

tttcttgget ttatatatct tgtggaaagg acgaaacacc ggetegggtt cgegtcectaag 60
ttttagaget agaaatagca agttaaaata aggctagtc 99

16
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A

P3+P4

EruniFrExoni-R

GARGH

Gy r s

OCT4

P

S0OX2 DNA

R

30

ATPR AR

\w“““‘“‘“‘“‘\

RN KD

RIS

o BeAatin 43 R%

RS R 2
R S

ATFOHT AR

.
BRI

- HOKED

P A3KE

s ATRRNS
s RTREE

nK

8 «mm:&%\ ~
b

Y
3
3
1
3
1
1
1
1
3
2
1
3
1
1
1
1
1
1
1
3
0
1
3
3
1
1
1
1
1
3

i

®

pr-2

K2
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B

i1

3%

SR 0

K3
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