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BARANORFEREIZ OV T, BRANEFEEOH MR b —EE
EFNVPEEBEN TS (Hanihara 1991), = DR TIL, RBICERIZIXEE
W BARFEIEE L TV TEHERER & VAR KEEN D BE LT
- ERFEADRMIZE > T, BARARBRENTND, LrL, &
WESNIHANEDOS ) MEWIE, ZO_EHEErSERECRBEIES
b LW (Cooke et al. 2021), Z OfFEMTHERIC I, AR e &
ERROBERRERIINRK THD L EX DD, FlzlcEREhi=
WEET VICOVWTIE, 7 LMEFT SN NERRR TRV ED
BEPERIN TS 00, ERREADOL—Y B TITRNI L &R
FIDOIIREREETHS D, AL, ERREROLV—Y23H 5 KE
IZBWTED XS RERIBROBERDST=OM, ZTOFHEHNY 2557
Iz, PFEBLOEY INOENEERIRICHTHE L CTE iz, ABETI,
RILT IV Z HIB OF A SR NE IS CHESR SN EIE DR, EHEB X
UM & DT REMENT =) A VE 2 W T2 FRLE ST 72 & Ok R %2 EIC,
HABRRUGEOTREBSROBE)., BROBHEEETS,

2 ACT Eifg % iV e B OB TR R

O/NRER, /NIRRT, JIRET, B T, ARBRE, BRER. KA %
BIRRFE FE AT F R

[##&] AICT Z AW ZEE OFERIC, HEFIAZ VI IRV,
HEEFITIINE L & B ICHEREN ERTHRBTH DI, BRA—RERDET
B R COFRRILTTIES o TN,

[E /] BT AICT B2 AV T, HEBTOFERREHLMNITHZ L,

[5#] 201741 A 1 B~2019 48 12 A 31 A ORIC, BRAEEZRMEE 2ET
DI=DIZTEREN TN 117 8 (B 63 K, &tk 54 B, THEMK 8595%) %
®MEE L, HEBHOBENIL. F 1 FHENHLE 5 BEHOSTORMEIZRBWT
Genant D42 &% AV, Grade 0~3 T L7,

[RR] HEBITOFREILS98% (B 55.6%. &tk 64.8%) Thol, HhL
THRHEN 27D T12 T28.2% (B 23.8%. %otk 33.3%) . KW TL1 T26.5%

(B 222%., &t 31.5%) 7Zolz, L4 OBIIEBHECERICEL, T7 OBH
I EREICE Do 72, Grade B DO FH T HRIT grade 1 1.71% (B 0%, &t3.7%) |
grade 2 20.5% (B4 28.6%. %tk 11.1%) . grade 3 35.9% (FH it 23.8%. &1 50.0%)
Thole, BEE T grade2 : PEEEHIIBHCHERICEL, grade3 : EEE
I E RIS 1ol

[#i#] BARA—BREROETRICKI 2HEBEROFERBEHLMNC LI, A
FRIL, BFEORELVBLL bITEMN o7, TI2 & L1 OFHFEIELEL . E
EOHB BT RIS o T,

3 RESHEIIC & B Mirl25b-2 0/ v 2 7 b= RO BHHE
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INERIAR Y2, BEIEAATF L AZMF L. Davood Kharaghani', 25 K8] 4k
A BARFERML HFHRI!
HEBARFRFRERIHRREABARFTLED R, LERPRFRERRPH
RREEEES. LERFEBRRAARIERFE L 2 —
BLEFHERIOWT EHEENEICEZ <D mRNA B*REBEHh, 2055
Mirl25b % Prdml #EM e L THEMARMMLERETS L2 RHE L
(Commun Biol, 2020), B RAIC Mirl25b 2 BRIFERT 5~ 7 X Tl
EHBEHD OBEMEKORD IS BEEMNERLEDY, BFMES L UER
RIZEE T, MBICL2EE (BERILY) EBETH -7 (Int J Mol Sci,
2021), —7. MIR125b/Mir125b %A L - E8aRERSMIETIZ. BMPR1B,
SMAD4 & %\ ix Cbfb ZiEHE L TBRFMEMMLANEIEh 3 &S (Cel
Physiol Biochem, 2017 4t2) , MIR125B/Mir125b 4 2 D DEiRICHKT 5 7-8
RLZZNENE/ v o T LTI REEE LT, BT 12 BiFIZD
Mirl25b-2 /v 2 77 b (KO) =72 (i) AV, BREFIET>7=0TH
£3%, KO T7RBEBICHEL, AMBRLERETRERBEERONAL -7,
FERERICH TS Mirl2sb FIBEEOEE L RV ERER L1z, KO 7 ZKEED
Mirl25b L~ IZBF4ER (WT) &8 L TEE% R LAY md Mirl25b L~
NEET 7 ZAOBICEERONAED 7Tz, BEDTA 708 CT BLUERAETA
Tk, KO 7 2DEE - BEEC. BFMRL - BEMRELK - BEREREL Y
DRFA—RIBETRERBIRD ONEH > 7o, LUEDERA S, Mirl25b-2
KO 7 20ERBIZEZICEENTWEEEZI DT,

4 0-GlcNAcylation drives calcium signaling towards osteoblast
differentiation
WENG Yao, Heriati Sitosari, f8Jf5 T, MAEE, WATHE
PR « REEBEE A SR - NREEESE
Background: Posttranslational protein modification by glycosylation plays an important
role in regulating many cellular processes. O-GlcNAcylation is a form of glycosylation.
O-GlIcNAc transferase (OGT) and O-GlcNAcase (OGA) add and remove GIcNAc,
respectively, to serine or threonine residues of nuclear and cytoplasmic proteins through
UDP-GIcNAc. This study aimed to reveal the possible mechanisms by which O-
GlcNAcylation regulates osteoblast differentiation using a series of bioinformatics-
oriented experiments. Methods: The influence of O-GlcNAcylation levels on osteoblast
differentiation were examined in the MC3T3-El cells treated with OGT and OGA
inhibitors by checking ALP activity, ALP staining and alizarin staining. Correlati
between the levels of O-GlcNAcylation and the expression of osteogenic markers as well
as OGT were evaluated by qPCR and western blotting. The O-GlcNAcylated proteins
which correlated with Runx2 expression were retrieved from several public databases and
used for bioinformatics analysis. Intracellular calcium ([Ca®'];) was monitored in the cells
treated with OGT and OGA inhibitors using a confocal laser-scauning microscope (CLS).
The interaction effect between O-GlcNAcylation and [Ca®']; on osteogenic marker
expresswn was determined using stable OGT knockdown MC3T3-El cells. Results:
blast differentiation was regulated by O-GlcNAcylation. The time-course profile of
globa.l O-GlcNAcylated proteins showed a distinctive pattern with different molecular
weights during osteoblast differentiation. The expression pattern of several O-
GlcNAcylated proteins was significantly similar to that of Runx2 expression.
Bioinformatic analysis of the retrieved Runx2-related-O-GlcNAcylated-proteins revealed
the importance of [Ca2']i. CLS showed that [Ca?]; was rapidly changed by alteration of
O-GIcNAcylation in MC3T3-E1 cells. O-GlcNAcylation and [Ca®'); showed an
mteractlon effect on the ex‘presswn of osteogenic markers. OGT knockdown disrupted
the [Ca®']ii d of ic markers. Conclusion: O-
GlcNAcylatlon interacts with [Ca2’]. and elicits osteoblast differentiation by regulating
the expression of osteogenic markers.
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o CILFR EMEMRE 2 29 5, MM MEIZE SN 05 Ml & OME/ERIC XY
BIREEET ST 57200 Tl BAMME S 5 S ¥ 570, HBIRREOBEICH
B PEARL LORBIIRECTH S, “hE TICHL X MM BV T TAKL OFF
MALASHESSHE R DA 72 b PER AR BV TOMETH D Z LR LE, 22T
AlEl, MM & B RMIE & OMEMERIC XV FHE S 5 EBAMEC R LRI 5
TAK1 OFEENCOW T T ORMEITo 72, [FHik - #R] 1) MM Ml & o3ksz#ic
L0 BRI EME (BMSC) O TAK1 OV VER(EATTHE L, IL-6 DEEADHR BT
VCAM-1 ¥ RANKL ORBAFE S, LA L, TAKI BEHFTHS LLZ1640-2
(LLZ)E 2 B OREA - BB A IS L, BMSC 241 L7z MM O#I5E, Bk 7tk 385)
iiitt: (CAM-DR) D77 & 3B M ARk b il L=, 2) A Ml BAFF,
APRIL X IGF1 #PE4 L, MM MIICHMER R HESEAIH Y (SFM-DR) ZARE &
BN, LLZ (ZREHIEAS O Zh b ORFOEAZIS L, 3) MM Mz
T, TAK1 PL71X BAFF/APRIL D3 &K TdH %5 BCMA X° TACI DFEBL % #iffil 3~ 5 720F
T/ <, NF-«B OIFHEAL b3 Lz, 5) o 13 TAK] RIFAIC MM Ml & 53
WS DM & LT Neogeninl (NEO1)% L L7223, NEOI (X BMP2 DU AL L
THEA L. B3MiaEZ2msl L, [EE9 - 28] MM Ml &5 R/Mlia & O E
ERIC LY . MM #MiflaL & %1 BMSC CBH Ml © TAKL 2SFEHEAL L T, &5
I, TAKI1 PR AR RIAR AR % 40 L 7= JEAIIR > MM REEEHE R d K OVE R AT AR
FHHITHEBH LN E o7, Lo T, TAKI FEIZHIKEN D47 &8 #
WUNBRBE COMBMMEMA 2 bEN L T2 IBREOBRM L 2 D5 L B2 b3,
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DREFEHIPFINTHSY . DDSDF v ) 7—& L TH/ KFDOBLAL RS
INTWB, U HiEmE LA AMRYSE T OERICERT 2R EZD
EHHPASMCRY DDOHZ2,— A . Fr U T—THIWTDY >/ EHRD
SERRIERETESHICR > TOEWL, FITEARFRTIEY >/ Hi%IEN
& L7-DDS BffivBaF % B L T BHS U AT U Y BN TORE
YA XICEBLHASHICTIZE2BNE LT,
IIVADBERTICSBEDY A X0KF (ERE 120, 380, 840, 1700, 2800
nm) {5 L. 24 BEZOBEY v A HROKFONH% in vivo THN
FEMEEZAVWTERLE, Vo HiZHEE LARKEN. 3 RTNANT
DRFMEBR, BT LIz, ZORBRE. RERTICESELZF/RTFIE 24
B ICIEBE Y BT CERRIN, RFOYAXICL > THHRNPRRD
T EDHAL MR 5 12 U TFEA 380 nm LU T DRIFHAEILY >/ Ei DT
ACHEE TOANMIBESICERICSCEFEL BERBICIKIZLALER
Lh »7zo— A BEEH 840 nm LU E DRI FHH ILBEEREHE < HMAISE
BEDERRDEN Tz UEND, KIFIXY V/EIRTY A JIRERIC
D7 L EE 380 nm U T ORI FILBBRICER T2 2 L h HaHn U >3
EEBHNAICK TS DDS BEDOF v U7 —& L TERATH A HEMHIR
X7,
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NRSAL XA T 1A RARVE VEAMBTH 2 BIFCAETEROR AL
AOEERTTHY ., BIROTFRANEMIZIC bREET D, Bxid, NRSAI
BT O IS R T N —SEIR A R T 5BTE T, NRSAI &
BF OB N —%2REL, TORE~Y AOERICHRS L, =
NETIC, EERFPRAEMIRICOVWCEEREFEMEL TLL LIE
RBFHRBINI R SN TVD OO, FRRNEMIIIZISIT 5 NRSAL O
BEIIRMTH D, AFETIE, MR- N —RB~v T X 2RV E
ST 21T 5 2 LI X U NRSAL AXRE LRIV TED L D
REEOBRENRHONDNERIE L, TNV —RB< T X TIE, &
BIZEDIMBOEENED LT\, KICHEEO HE L2885 L &
ZAH, RE~TRACBOTHEERAEZOHLICHMA L THEEL TV,
iz, RE- VA TIERLEORENEL . AMEICFLERSIEE A LR
bR hol, EEETEBEL AV, D, BIRZERT 5
KA AR OTHE L BEFIC B E A LTz, B kD Z 2235, NR5SAL i%
BROBRICEERRT & LTHIEL TRV, MIROER2BRITERE
EOMBEEERICEERBREZRIZ LTSI ERTRR SN,

8 Nrsal BETFOBBERNT Vv Y — AT 2RFORR
BEE IBERELASASE EREFEER

NRSA1 | PRI R EMME NEMALICRE L TW 5, KR4 ISR, Nrdal
BEFORBRRNT VAV Y —2EE L, TOT VAV —%2REBX
BTV XTI, BRETO NRSA1 OFEBREAHEELL, BiESEoBMEE
ICREIBDONIZ, ZITERRAERTIE. TNV —ICEEATIRTD
BRERAAIZ, TNV —ORTHLEYER CREINETIO—DIC
LREBALIEZ A, BIRICH TS NRSAI OEBEAEHE LI Eh b,
ZOEINA TN —DEEEICERTH D ENEAL N IR T, BE
BI%Ed EICEERFOT —AR—R%5 B8R LETAH, ZDEFIIC E26
transformation-specific sequence (ETS) family 249 2 AIREMATR I 1L
7zo ETS family |& helix-turn-helix DNA f5 &€ F — 7 2 0EERF T, <
TATIE 26 BIEELET . TN\ —0DEFE S L ICE SICEEARER
AT 7-#5R. ETS family D TH class Il £FIEN 2 3 DDEERFAH
AT rHEESrTVEHR SN2, BE. BEISY —T 1 7IC
& o TEIRL 72 NRSAL BHEMREZAVWT, ZTNhZTNWORFOEEN
RT-PCR f#fi & 1T/ > T %,
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[EF&FE] —RBRBITIESNA~EH LB AN T X T HEERTH D,
W, —RREBOMEE - BEREZFRERL Lz IRER) (BT 2H%ED
ERIZLY, —KBRENEZL OEMBRBICBVTEERREZ/F O LR
RSN -oH 5, —F. R - RESCHLVEV WY, £ 04&aH
SITAFNREN (EEY L) AT, ZhDIIRFFHBRETFLFENS
BETFESK 24 BB CRELE T 5 2 &L TERH I TN S, RHF%E
TIXZDERFY XA L —RBEOBEREICOWTEIT 21T o 72, [HFiE] <
v AARHESEHIRARE NIH/3T3 % 100 nM 5 34 A # V'L C 2 BeRALE LB S
BLEFORBEY) X LEFEFAIE, Z0% 6 B Z & ICHIlRE 4%/ 3T FL
AT NATE REEL, REREICLY —KBEORIZHE L, £,
B57/BL6 ¥ U A & BR DA HICHEREE L. BMEE A 2 ER%, &
BREIZE Y —RBREOR S ZRIE Lz, [FER] NIH/3T3 26 H L7-f#T
TIRTHFVAZ Y VONBEIC LY —RRBORIIC 24 BEHEHOY X A
HOEBNPHER SN, & OMREIIFEFHEET OMHIE T REV-ERBa DA R
YA F SRO0I1 DIFRIZ L ViEE L, £, v T RAOMTIE, —&kk
FORIICBR CREREPBEEIN:, [BE] U EOEENS, Bt
BEFICEY —KRBREOHRBITHE S, Bx REMBRENEOERKY X
ADOBRIC—TBRENEET 5 AN TR SN D,

10 O-GlcNAcylation affects the growth and migration ability of human
oral squamous carcinoma cell

Heriati Sitosari, Yao Weng, BRIEF, th&XE RANBE
IS - PMHARRERESE - ARFEZHE

The addition of N-acetylglucosamine (GIcNAc) at the serine and/or threonine residues,
known as O-GlcNAcylation, has been linked with cancer. However, because previous
research about the involvement of O-GlcNAcylation in oral squamous cell carcinoma (OSCC)
reported conflicting results, the function of this protein modification in OSCC is still unclear.
Screening of OGT and O-GlcNAcylation level in several lines of human oral squamous cell
carcinoma (HSC2, HSC3, HSC4, and SAS) was performed followed with treatment with
O-Linked N-Acetylglucosamine Transferase (OGT) and the Protein O-GlcNAcase (OGA)
inhibitor (OSMI-1 and Thiamet-G) to assess the effect of O-GlcNAcylation on cell
morphology, cell viability, and cell migration. The localization of OGT during the presence
and inhibition of O-GlcNAcylation was also evaluated. The presence of beta catenin as one of
the O-GlcNAcylated protein was performed to evaluate the possible mechanism of how OGT
and O-GlcNAcylation might play role in oral squamous cell carcinoma. The OGT level was
varied between the OSCC samples (p<0.01), but no significant difference of global
O-GlcNAcylation was observed. OGT was expressed mainly in the nucleus and the inhibition
of it significantly affect cell growth. Slight morphological changes were also seen during
OGT inhibition. On the contrary, high O-GlcNAcylation through the inhibition of OGA does
not affect cell morphology nor cell number. Taken together, the results of this preliminary
study suggest that each type of OSCC has different sensitivity to O-GlcNAcylation and OGT
inhibition plays significant role in the growth and migration of OSCC.
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B A E 22 1TE 2 BIRT B IR E — R R EE N EE R 2 R
7o ¥ BEEEOAIETH D8RG & RN O MITAER 20 7058 E R &
Y, BEBO= 22— ORKFEHNRVOLED L ITERELVERV TS
DBRDHo TR, Ty MIZHER-EFGREZRT S &, PTHEmR
b L= —IZ ko THRHEER 2 FER LTI KIMBE & R b RIRRIC AR
EBZ & LT, RSB ORENEE AT LTz, ZORER. 7y FofT
BIAE DS RVOEE, KIMEE & R E AR CHRIEES O RFINESNE < #5
Nic, ZORRND, REZAGER DD 5 RMEE & BEEO RN 2E
B, LVBURTEZ2RIRTI7-0DFRUELZRET D Z ERRE X
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Ok ', 36 2!, 48 R, HITES, HIRK’, BHETF

REBA

Lo PILRFERFREE HIR AR iy, 2. KB TIEKRY: &y ERE
T%, 3. BAEMKYE BETLE - 5 FARFE

129 R~ U ADEWEE TR ZITMAMICMBERIAE 275 2 LA#E S
T3, BEAITINE T A—F 0 Y VRIREBICE T 2B E A ¥ v F2
XA ML) OBE, BLOT X hadA hTO M ARFEIC X 5 RRHBONZE
ZMI-1/2 7 v 2777 hKO) v D R EERANTIToCE 2. ZDBBET, 129 %
<A EBHAER WD &45 M-1/2 KO v 7 A CTRMEXBEI R Lh 5 EEOEIE
BB RDZEERWE L.

AHFFE TIIMRRIE & RIS B b E% TH#, 12 7 A, 18 » AD 129 Rl
PEWT EITMI-1/2 KO+ v R AWTHRET L7z, ZORER, £% 7B TIL T <Y
Z 5 PEH 2 [T, MT-1/2 KO = 7 & 5 [L2 TIZHREMAE L~ DI Iz BV THED5E
EH DI KRB E LD A% 12 » A T, W~ 7 & 5 LA 2 T, MT-1/2 KO
VARG ET, £ L TAEH 18 » A TIEWT ~ 7 & 5 LA 0 T, MT-1/2 KO <7 &
4 Jirp 3 PLIZRRRDIREERF R 2 A & T, -, KIMBAEIZHIT D myelin basic
protein (MBP) MZFEELILMI-1/2 KO =7 R THLMIET LTV,

U EDORER KV, MT-1/2 RFIC K Y RS 22 & OB RESE S HEEL.
S HITIIRIC X DB REEOBBR A ON R RDZENHLN LRSI,
MZRIEZ 2T DAL LT zine finger E-box-binding homeobox 2(Zeb2) iEfx
FERIZ X % Mowat-Wilson SEFEREN T b b, MT-1/2 KIBIZ X B EEHKZ PH
SMUHBEE S FOREPMEXIBICEE L TV AL E X O D. 5%, Bl
FERRIZ BT 2 BSOS DOV TRB L 720,

13 Fus 7 v — AMELMETICHT 5 STB/HAP1 OMNRH/ER

OBl ERT |\ BEKEKRAR 2, SMIELN | BHRT |, P R¥ANE | Islam
Md Nabiul', F-A B, B #EL!, A 2!
L. WARFRFREFLROZER MIEMRRE, 2. ETEERT FEFH

FTBAFRZE N FE L iz ilaE A& T % BEA/MA Stigmoid body (STB)
13 B2 MM~ Huntingtin-associated protein 1 (Hapl) DEAIZ L Y FEH T
%7-%, HAP1 |X STB OB R Z R 2 LCHEERD T THDH LE
zZbhbd,

TIVE TR~ IJIEEMM~ STB B L VHAPl 2 %BEEHZ LT, 7
n7 7 Y — AREACHEEINIMIEESEE M SN ERHL
Too FEio. REBTCIX. HBEMBROBEABICY v 7 ROEB perikaryal
reticulogranular clump (PRGC) MR I 5 Z L EFBDH TN D,

Z ZCARFE T, Z 9 L7z HAP1 OfIfRH#EERSCHERBE R~ 7 X
A THREDOLNDPREATHZ L EBRE Lz,

a7 7 Y —ALHEHITH 5 Lactacystin & STB/HAP1 BNEEICHKETH
ARSI A~TEA U, FETREE 5%\ AR IR 21T o 7o T ORER,
RHkAED HAP1 BHERERA O 12X, STB /1% T PRGC #tiE % K4 %
b OPFER STz, F 70 BN U iR & 8 2 A Y89 5 Fluoro-Jade
c Y h EHi Lo & A, RHMEEEIMULE TRV BHERISER biT,
FJESMARER 1L STB/HAP1 OB RWER TH D, T07=w, £k
PIZBWT S STB/HAPL 2R BT AL, rT7 7 Y —AHEX FL A
R B MES B ORISR S D,

14 9% LU 7 X OIRER & IO A SRR T AT

P REC A FZ. e B OATE R
HURRE SEFEEREEE BREMEEATIEE, 2L O R ERERESR  RERAE
E2/E S

[#5] Hk T OB ORBHE IBWREAERH B, ¥ UL ERIEBIY THAERD
ORERBRRERENEZ B ON, BB TH 5~ v AITHAERCHR L T2y, &
WRTIEY VB IO~ U AMIEOA SR EBR LB L, (BB L 5] mEmH
5HRER & /44 L, H-E YiZAR 2R U OBIBERI 21T - 7o, REEOMBED S RNA
ZHhH L, FEBURIEFICOW T RT-PCR AT &1T o7, [H5R] UV IRBROER L &
A RIE 12 7 Al E TRETHM U, SR IEREON LML 72, MBI 0 AR
2813um &R HEL | £D% 2 » AE TRHIZHA L, 90 » ATIL1283um & 72
olz, MREOMBETFHR 10 BEEL 0 B2 bR SN, fMll~—b—Th 3
opsin2 X 0 HiZ &2 A MOMKCHR Sh, MREiMk~—2b—Tdhbs RNA
binding protein with multiple splicing (RBPMS) &, #fR KB R T+ ZAKTH 3
tropomyosin receptor kinase (Trk) B & 0 B2 HREBL LTV e, < 7 AMEEIZ OV T,
0 H A 284um & HIELS | T OBRAHTED Lic, HAER OB ERERETH -
7ohS 14 HHEEE TIC 10 EHBEE R LT, [BE] U VMBI AR b SER Lz
MRS Z A L, b L= M & AR Ei IR 2 R > TV D & B X biTe, MRSER
TIET VMO RBMEIC G- 3 MR H D, Ee, VUMBTIE 2 »y AlVETO
PV RO AR AR AME DML RSB (OB LT 5 Z L MR S iz, ~ U AFTAETIE
T IATHAT, MIEOE & B OBARBR TH D Z & BRI hiz,

15 INELEE A 50 % R T MBI R P R T epes shut
homolog DREREREHT

VERERK | LiuYang', [T 2 KPR !
VRILK - BREE R - AR, PR - BRE - A E

HENEL 2 S8 28 MEJE (RP, retinitis pigmentosa)id, BRI R ERIC XV MMM D21 A3 3
TU. BEHAENLRACELHRBTH S, RP OFREITBETE, KA BIZE
BThY . FEBET Z & DR THRBOEMB RN LIEREREO-DIFETH
%, MRS EEEAEZ 22— R4 5 Eyes shut homolog (EYS)IXAAZELRT V7R
BRINZ BN TEBEEIZ L 55 RP OFRBIG T Th D, EYS #FIKE T2 RP 0%
TIRBE BT BT DI ISR TED OABBREZ BT 5 Z E BREER, v 7 R
R EXBERHHLEET VYOS ) A bk Eys Bin T 3kbh T 5,

INEUFRE A I TS TR RIS & AATEIRB RS A S T, B MOV
DM E o7 ERREMEOBENI=ETNEY TH 5, ABFF TH 4 I CRISPR/Cas9
ERAWEY ) AREICL Y eys BIn T OB RUEZELHERERRIYE, eys /v
77U b KOAFHEEH LT, St P Yo, EYS & ARITHAR 2
& AR DI, FEERBOWFHTRIE L7223, KO A F I TIIHK LTz, eys
KO A &% CIXMIRs MR EE 0 2% | SR EMIns iR omER R b hiz,
¥ BB E T EMSHRRZ1T O L eys KO A &0 LI MKz 2% 22/ i
BAEL T A TROBREEPHEEI N TN, S BIT eys KO A F 5 Tl visual motor
response 23JEY L7z, FEAMRBICITHMBIAME ~D /MRt 2 i3 5 & 2 E S ERM
LT3, fo T, EYSIZZNHDF /37 B & idi U CHMRRsME o - #EREHE
Fo—E#H> B2 bhi,

16 RAFTHERIC & 5 B RERIC B T 5 BRI B 0
3 WRITRENT

O%AfEZ, M LiEF
IRBRFRFBEERB L ARRT R OR LN

PRBEI AR PIRZERE AR IS X OMEEIIC R T 5, BERIARIISMU~RE L
20, BERI~NEBEXALEBEZEZ L2, ERFCTHRAET 5, T0%, B8
FERASBERIRRNICBA L, BB 2T 52 LT, RERZERT S,
Z OEEHROBEIL, SMI~OBEZ T TR, MBEOERIZALNS
&9 RERI~OBE L ST, BASNDHITH 5B b EH ~BE)
LCWBAEEMENR D D, Frxld. =V MU OMEEFAGRRRIZIS T 5 Modtes
BIARAIR OBB 2T D720, F8IF 2.5 H=U b U RO BIEREEfIAMmI
% JRPTHY 72 EGFP BB TFEAIC X VZ# L. FRUIT {EIC X D4 EMZEH L%
LTk, RBEICIRA o 7o AZ M % 3 IRTTAOCHRAT LTz, MRPF 4.5 A,
5.5 BIZRWT, BERARRRIM S ~ED - Tz, 298 6.5 B Tid. B
RO —EAMEEE DR 2 BEMICBE L T\, HRE#MLVORERD
2 » TR A AZR LRI D RE 2 BB 2 BARTEE IR A
X, BB AT ITIRA 2 BRI EE IR AR OVRIB I V iATe X O ICBE)
LTWAZLEBRHALNE ST, =T MU OEKEERAEREICBNT, B
WAL, BB EIMU~BEIT 2R L. AERIE L FERICEEORRE 2
BERI~BETORE L D2 >ORKTBENT HZ EBRRENTE,
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