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Study for establishing a method to optically and cell-specifically manipulate
single locus gene expression
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In this study, | established a technique, in which a gene expression of a
single locus in C. elegans can be modified by genome editing technique in a cell-specific manner. 1
first expressed VP64 transcriptional activator in several neurons (~10 neurons) of C. elegans. This
expression induces glr-1 gene in several neurons, but there were a few neurons on which VP64 has no
effect. Therefore, 1 next tried to directly manipulate the epigenome using TALE-epigenetic factor.
In this experiment, 1 succeeded in inducing the glr-1 expression in the neurons in which TALE-VP64
could not induce its expression. Overall, | proved that these techniques are useful to artificially
induce gene expression and epigenome editing of a single locus in a cell-specific manner.
Furthermore, 1 also insist that the techniques are also important to understand the robustness of a
single locus. | am now trying to drive the gene expression and epigenome editing in a cell-specific
manner by an optical manipulation.
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TAIVET, ERRRRIEIE N O S ARSI OMERE & HLE T 2 BB TR BT O A B = X L03% < H
LINCINTE . LavL, 20T, ERRICAR ML OMRRR LA RS & R
T AN = AL DOPIRIEARATH S, HlxIE, FREORMIBHER BB B %
S ZEnmbi, L OHTRREESNTWDN (Greer & Greenberg, 2008) , FLIED A
A2 DN E WD BIVCE ZITE LN TR, BEHSRER LR AT DI, Bt
ML O BAZF-FBL A IR IICEAE L, 1 K 1 CEOERERILBET 2NN LETH 2.
ULAEDRFFEIC ISV T, TALEN X° CRISPR/Cas9 % =7/ AmEHM S ILHBICE b D X
NItz WEE, ZOHINEZIEHAL, DNAFSA KA A TALE LGSR - VP64 12,
JISEME RAAL VEFMAEL, U AOMERICHEEIEDL 2 LICXY, Nl CEMEER O
HAHET 25O HE S/ (Konermann et al. 2013) . L2>L, ~UARRLEO#HRAL,
R 72 ORI DR S 5720, 1 ML~V T, FEOBKRTEAZEIET 22 L%
HLWEWbEEB2R0. ZOEEICBWT, AWZEIE, BB C elegans #HWAHZ LT X
D, 1 ML~V ORFE ORISR EE FTREIC T 2 HK 72 b O TH Y, ENSOMFIE L K
S RROHMEDTICHD.

2. OB

C. elegans DFRERITDT D 302 (ORI 5720, BLEFOBIEZLY, 1L~
THEFEANFTRTHD. AHFEHEIL EHBEEICRKWNT, 7/ amESNZISHL, G
elegans O 1 BT IEDOFBL Z K9 2 FiEE ML L7z (Sugi* et al. Dev. Growth Differ.,
2014; Sugi* et al. FFEMT) . I 61T, fifER 1ML~ LOBEFREEOERIIEL
Bii%& L7z (Sugi* & Ohtani, BBRG, 2014) . AWFIETIL, AL 6 OEAMNIC, HHdfi 24 AN,
C. elegans O 1 FEAINAN D 1 BARFE DR B Z NHET 2 BIR AT 5. ZoHdfiE, 2
T = F VIR FEOBIME S - 500 (Sugix et al. PMAS, 2014) OFRFFIZIGH L, mofEic B8
P& BTz T ERIRHIIL AVA ORFEDBIR T EEZBRET S 22128y, RERLICLE 5y
B TRBEFSZRONCT D LB ENE LT,
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B B An T FEHLHIENE OIS 2~ ARAF5e ) R
) ) B rig-37 0E—% —: AVA, AMsh7i £

F TR BE ORFZEICIB T, 7 AR BENICEGFREEZSES

WiakmHAL, glr-1 85T 07 aE— —fHhk 930 TALE — VP64 —GFP

PR ANTHRE ST % TALE B DNA F58 RA A o

LERBIEMAL B A A 2 VP64-GFP Z R4 L 7=

GFP

TALE-VP64-GFP % =1— K§°% cDNA ZfFHL L C VPOE ... BEEMA
- - bk G By )~ A TALE E
Wi ZIT, AEOMRAINIC IR 17 N
BROCRBEFET LD rig3 TrE—y—  Jri7AE--
N _ B .y { DsRed f—
DNA O FHfiic, TALE-VP64-GFP 0 cDNA &S oo '

LiR—%—
L (rig-3p::tale-vp64-GFP) , C. elegans -~

DA arEiTol. SBIT, glr-1 D7 aE—%—DNA @ FHilZ DsRed @ cDNA %38
FELZZDNA DN ) DCHAIRAEN T VIR —2 —T v A Hkk (N2; Is/glr—Ip: :DsRed/KR) & HhiF
&8, TALE-VP64-GFP |21V, L R—% —DsRed DFBENTTHEIN D E I N EHER LT~



& 5|2, TALE-VP64 D VP64 Hifir % b A o H3K27T 7 & F/LAbEEsE CBP1 R0t & bk > H3K4 i
AFNAVEESR LDl PO =X T 4w 7 77 7 X —TCiE# L= % @ TALE-epigenetic
factor ZERL L7=. Z @ DNA Zff HOKEE OMFEHILD AT S WA ERIL7-. Z o
FRRZ VY, VP64 12 K DB R R BRI AS ATHE T & o 7o HilIE C OTEHE L DA HEZ-D THRE
1oz

ZER R
TALE-VP64-GFP 23 %81 L TW B TiX, TALE-VP64-GFP % 38 Hl§~ % AMsh fliid C, TALE-VP64-GFP
MFEBLL TWVZRWERTIEA 54720 DsRed OHOEA B L KB Iz, ZORERIE, TALE-
VP64-GFP 23, glr-1 7' mE—X —%IEMHIL L, DsRed 2%, HATAICHELILIZZ L 2R LTV 5.
SFEY, EFEHTIES S0, FEEOEAATRRAIRD 1 BIR T OFRB A NARICHIE L2 &%
RLTND.

I 61T, BBRENZ &2 VP64 ZFIIH L 7 BRI BLEITEH 23 R ATRE T & o 7= — R O
IZBWThH, B AN HIK2T 72 F U LEESR CBP1 2R L C, =7 LA EERETHZ L
2LV, BIETRBAGIEARES o7z, £2—HT, bBA M H3KAPLA T ALEESE LSDL %
HANT, glr-17"mE—42 =280 glr-1 BEFBRBELL TODMIEO—HIZHB VT Z ORBL%
ANBICMHITHZ LICblE Lz, ZRO0fEEND, MmO 12L LT, FUEKET
JEIZIBWT HARREMIIN Z L7 v~ FUMIEREN R D A eettE 2572, —J, =v¥=x7
4w 77778 —%FFMLTbRk, BEFRAELZEMIED I LEDRATRETH - AR
fab Roniz. ZORBRIZONTE, BARIZTEV=XT v 777X —0FHICEY, &
BTRBEZEIEL D 2FHEME, HOPITZEYXT 4 v 7 77 7 ¥ —THEERATRERR
AREMEDR BIT BV D, BE TITERENR 7 v~ F UEORNEE A EHR L TV D

AWFSE THENL L7e FIEDS MR85 R B OBMERIE L LTI Tike <, hiiiao
ra~FUREED TN MR ZPRDGEE LTHHRETH L TRtk R Sz, A4
Ze%00 U TR DA RIS LTI, BUE, fCREDRTHY, RHo®RM - itz L T

.7, HPIEHETIE, mm#A%%4/f%émwéwm2%%4/ AL, —JT,
WM%EEVIXT4V77775%%HMF%4/ZWALK2/XF77F%¢@M
FREUZIRFIREE L, Bt OBEFREEA L THET S Z &2 T, Lol
RN, MRS O BIEE TIXE Lo T, A%IE, G OB B YEHRE D e w vk
RET, MHIFEBERFOBEEELZTTIC, @EOBAER L FHKORE - FHEELHTL0E
D DERER L, EEHICH M L~V TR X 0 BB T RBLE 2 SIS 2 Bl & LTk
SH5.
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