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Spatial transcriptome analysis using photoreleasing barcodes
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The aim of this study is to create barcode beads using ﬁhotoresponsive
artificial nucleic acids and capture beads strung in the same space to enable the observation of
tissue location information and the measurement of multiple elements such as gene expression and
genome mutations in one cell. So far, parts of arbitrary DNA, such as Kras and several mutated sites
of Tp53 in the genome at the one-cell level, have been successfully observed. On the other hand,
with regard to the studies that have been carried out to maintain and analyse the spatial
information of cells in tissues, we have also succeeded in analysing mouse brain tissue and breast
cancer tissue with the information of the cell clusters. Currently, we have partially succeeded in
obse[vigg the positional information of nucleic acid-trapped beads, but further validation is
required.

single cell spatial transcriptome microenvironment cancer Genome mutation



B X C—19, F—19—1, Z—19 (@)

1. WFEBAAA S H O 5

SRRSO DFIENE / S REME % R T 5 72 DI BT, 1 IR DT FIER % < B ST 5,
L L7203 SET 2> B AT ORBR0 % i~ 2 GG 22 ff AT Tl BB TR BLOBE 2 H N, 1
e O EL D SR e i LU Z > D [RIFFICHIE C & 2 RBBITITE > Tgy, 72, MR OMifn o
ZE AN AR PR RE IR < B G- T2 28, LR Z b o7 L M0 7 —# B RITTWD, Zh
O OMBEZ RS D %, AR T, A ) INN—a— RE2fH LEMNCH 5/ —a— R
E— X &5 2 LTINS ORER E R T A2 IRET 5,

BIED 1 MR EDZ < IZ RNA R DNA % % ¥ 7' F ¥ — 3 2 K29 525, 1 #IRI6 LT
1 OOWHEPMEH SN TODONBLRTH Y | 1 FEOWIKRIIKST LIZf#TIZ b, 22T, %
NENOE—=XITHEG LT A /N—a— R4 IRHIC L 0 ilFRET 56034 ) G8—a— K

RV, FLOE—XLEFITHEETHZ LItk - T,
E— X E L OZEMMEFREFMT T T2 252
7= (K lac), AFETIE, DAY T/8—a— Fa
GIWHEAGIR 7 &2 VTR 2 & RT3 R & (A
(CHERKR D =X 2T 5, ZoXikiE. BT
LT DERR EEROBERZRE R (K 1b) &3
DN, IHICZT VNI AS TV D B — X & fitff 1

L. ZTNEND B — XOALER & IR HE T E
USRI IZB W BRI TH D (K 1c), &
RBNTARIEZ B L, FRC ABUINRBRICI T 2 fille
DEERMEIZ O W THEE DO EFR % R 2 TREMICRGH
% (K1d), ZOMETESICEFHTHY ~v—H—
BARFOBR, AIFEY —7 v M, 2l IBRIEICE -

MR- F
W
M1, ¥ ¥ 7F v — =0T & HHRERE/NN—— F
a,b)7 TLADE =X a)RIL 7 LI IEER 1A,
1E—XTHENER > BB Dcapture E —XEAND Z & A
TE 3, A—ZEICZHE —XH D 2 5EMEH Sbe8E L 72
MRNA%E R 5 v 7 LXT W, o)A 27 A7 )L ETONDZEE
N—=2—= FOEIADIE, =X IHEEL TWnN—a—F
AU IARKICL VYIS NBUREO £ —XITHEET S 1 7
A xlla bEfns RBIR REDNEEHRBERE/ N —a3— F0D
B ERT, dN—A— FE—X TR LT oL EZFES72H
AR DT 2L DIFEER

DABHOT S ZILF— 4

THFHICEETHD

2. WHEORR

AWFFEO B, SOSEMEN TR > 7o N—a— FeE— X255 - /ERL L, [A]—Z= /] Cfitft
FENTZF X 7F v —E—REMHTLZ L0, L HROBEG T REASE R EOBOE
FEWEFREET D ETHD, o, Vo VNIZAS TS E—XEM{HF L, ThZhot
— ADONENE R ZFRACHE T 5 2 &, MR ICB W THRIET 2 2 2B E 5, &
FEENTARIEZ VT, FRCB AMUNRERIZ 1T 2 Ml O ZARMEIZ DWW T O BEE 2 48 % CRf
MR 2, BRI, 9, 1L~ LTy ) AER LA LOMBEZR~5, £
7o DA CONEIERAFF o 72 1 MRS ROBUS &Miai o EEROBRE B ST
Do FAEIREME & AIEYEE L CiE, FISH-seq O X 5 L@ EM AL LN D 1 Aaf#ir+
5 ikE, R T OB SR TN D, — T, Fx bR 1T 1 Tl X
INTEBREIZH D capture B — XA BAVEEFRMNND Z & T, U /VNTET Tre < B O K
IR2WILDT— MRTHREATE 2, 3hbb, I LT = VHIZA S T D B — X &t
7922 LT, capture B — XKML EH R/ TE 5, 2O LiE, TOMEFEHRE
L TV A EREZFIAT 5 VisiumO B — X %2 F|H 3 % Slide-seq & AR NS AIHE & 72 5,
Ll AETOFEZERSLE—X2 PO —7 T AT 52 L Ta X MIC b IR I E 4
2720 EZOMRETHE M TE 2EAM IR, Fox OBRFET S HIEIL, HF5ER, RV A



RTHLMOWEICHEMTE D Z 2R LT 5,

3. Wk
U 2 VINOEHE— R L DT 10
. A gmmm] | emxsrz> b e
m ?%0)/{__ - — F\ E\“—‘X\ %JEH,JEE? L/ R 45 u m ?% WA T QO AR gfgmaﬂméh/ TEH/S—a—F
CTas—svIy >
DY xR/ D KO ITfA LT, > —~
; . 3

ZREND E— KT B AT O I o ’ j
DNAYIHFLEE 7 BREBATR 2 ;m;,,i
Ne—z— R Y SRR G & D IR S A SN

ﬂf:o i fl\ ZD [:‘_‘Xﬂj:\ 7 U = dT & ;E ) - 7@ Lysis buffer & \\ j‘

EREOHAANE X “&g,\\lkfggiﬁf \
. N " . . _ Y mRNA%S
ﬁﬁlﬁﬁ) p01yA %ﬁhf:ﬁf@][i‘,ﬁ“lﬁ/\— aq— ]\ j" Lysis buffer ST et el \\

Y SEFIEA LTS, 330 ORI L, b
YEAMOTREROY—XERITL. LRSS S s,
g LR RICE RRE LTy
A 2lToT,

7z VO =X KB 0 10umBON—a— R KE—XZHEL, 15unfBO U = /LT 1
725 LI AN, FNENDE— R EE— ZE O NI N — o — R4 ) TES %5
DRITHFTENTVD, FRERBREEZRF L, v NIRRT 5 K5I Lz, D,
E— XN LTI L2 = L8 ) B TE D e et Lz,

T A NG =R T T A K DDA (X 2) ROV TE FEFITAN R, B
PR W THEPEE L WEER D 5, AEIXERY TNV e T 4 N = AT T ZEE L,
U Wk LT ENDRESAICEEBFEYA 700 2 VBB SE 50T, MikE 1
DL E LERRBERP G OND, A, ~4 7y (U =08 45um) & 32 um RO
N—a— FE—XZHH L7, K217 T L) ICHEEMZ I0umIZAT A AL, 7 4 /L4 — R
VTV S, 0%, BHICAV T LU EA—S ) —)LTHEEL, N—a— FE—X
DASTe~A 7 m T = VY AT 72, ARl BFEBRICH WKL, ~ 7 ADHARAET L
ThHDH WIV-PYNT ~ 7 ZADOBAMEEE Wz, ~A4 7 a7 L— R ORE0 Tz A7 Lok
DOIEAZ R, KEV T Lysis buffer ZMNx 72, 5 /MlikiE L, A&7 D mRNA Z¥AH S0
capture E— X2 N T v I W, £DHK, E— A& BN LAA—a3— e F vy 7F v — L7 mRNA
ZNGSIZ Ty —2r = AL,

7 BAEFIIRS) capture B — X pb3 & kras BRI A Y TE G L AN—a— R
B— X ERL L7, A TH 2 L L nRNA DORS % RIEFICBIERT 5720 D capture BE— X%
ERL L7, ZAuE, JATWST 7 AESIOR#N A Y L4 FdT #ifi 7, 7eyr—eF
F L ORE AT E— X LIER L7,

4. BFSEAR
(1) U= VNOBEE— X X DT

ONH L, U=V NOZNENDE— &AM L7z b OB LT, Mz L 220
WHE T 21T > 720 FNENDE—RITHONTND N —a— REFH LT & 2 AE R
BN HHER S A, BUE, KRR Y = VINO B — X% R BRI 2255 & A 80T 5 it
1T o TN D, & BT Z ANTRRETH ERRRIER, IR R HEGR S A b TRFT Th 5,
@ = VD e — R X DT

B 31T K DI T A — 2 — R LT W D lcv v 7 v o = LRFEEIC R orxor
WHDHTNA ZEERL LT, 10um BDONA—a—ReE—X%ZHEL, 15un D7 =L (X 3d)



(2 1AL XSITHALIL, ThENO e —X 3 e —XRA O N— = — N4 U S5
ZEDE TGS N TV D, xR LY = VAMTHRAT I N — 23— R4 U I3 L 721, ©

—AEFEM L CIELE Y 2 VO E—ANBER " L 0000 S Bt
TEBMERA LI, B D E— X amm '

Bt Ut S m— o) SRR L, S e ey
BLEE—XIC Ny 7 a5, HESRICE g "
STHELERR—a— R4 ) Iapna e —H1r%
WZ EEAMALTZEONE %%%J%Lﬁim
3e)o XD ART I Y MBI 7 T 3 BIER &
AEIZ X @44%%?&75%%‘&%%éTAb‘réﬁ»Tﬂ*“éﬂto LU S | fHF AR TRy =
VNS HER SN Z e D, RETIE S HICHLR ORI R v — 7 = v 2 DAL
BWCThHDHILBHLINE R, Ak, ZORIZOWVWTH S BITHFT 5,
Q)7 4 NE—=RA T LA K DRI XD 1 MR BT (X 7 L v —seq)
FRRIC L DM Tl A T LA SETMlZ, v 7T v — v — X &5 X~ A
a7 L— MNMIEEE., Lysis buffer ICL o T EMLSETEFOICHBEEZBEISE Ty FFv—
=X Ty T EE, MDY T AL —PBIETEDINERN (M4), 74 VvF—A T
N ST AR O PR 2 BT L7 S, 0. 4% R 7 S VRREE T B U o A E 7213 0. 1%SDS T
DOATEALDS RNA DIEHIC B < capture B — A ~0D mRNA DFEANE B bz, LiL, Mt
U7-RRIC & 0 2 D8RP EIR D720, RIFICE D ZOEERFT 2 LERRD L=, b
DEMT, < 7 ZAFL A DB & SRR SV TG L7ZRER, Miles 7 2 2 — iR E
FioloEE, BE—XITmRNA G SEHZEIClI Lz, MAE, MirT A REA T LY
—seq DFERTH 5, LA DR L BAMRZNZND 5 10 UL EOMaD 7 T 2 2 —#la2 S
iz, ZNHOREFRIT, MMENSO mRNA Z 60 um DV = ANIZHEE LT Z EhbBBLEZD
HFIZIZ I o BE OB E F T <ozassmszs1z ARSI
W5, A BEOMIA ST =1 e | |
DOHIPAFE D L RIZ DN T DD DS
7w 77 5Tt L. EOMifalR
AU HE L TV D AR, A
AR Z NS D, E7z, Mt L C
SRR IR ER AR IR CHRAE & & & AT
EHED TS, S HIZA %, Mlaonr

a LT
HHLT t'PﬂFﬁLT +§L7 *1 J

0 !w RHRLL

B
.2 ;w 2B L B3 IR
.3 vm L

° tod coll
s mm <0
6 tmsram m-mmm

EERESDIRFEIT O, S
N N - M4 A>T L UICEESEERN S OmMRNADAH, iS5/ —a3—FE—-X
)7 ) rEHE e — XD /EHL DA% 4 207 L — kICmRNAZ EEAEISEE L. BBH L 7. mRNADKTES

AADRNIEER L, BoMED F £Mars 722 —{LLTW3,

DS A INBR IR IZ 35 1T D M oD 2 A

IZOWTT ) DEROBEREZZ THRE L, (FLTES ) AER capture B —X(ZHifaD 5
J BZEELDNA 5378 N T TSR D IR D 7 ) 2 DNA OMEE S & CTRET LT-, Z Ofk
F. A=K BEE, EHITE, DNasel 5 AW D0 OHIBREESRE T4/ 4 DNA H34])
Wr. 1AREIZ72Y Kras, Tpb3 DEONOERIMA VMR LI E—XIZ T v 73D 2 LMK
RENTZ, S DA AR SN L TRFTZED TN L EBIZ AT LU THEE S
HIMRRICBNTH T AOWHTE 2023 MICRET 2, 5%, Zno0RREb LIz, 1
HIRE DA TR BIROAE R 72 E OBE O TR 2 WE FTRE & 2 & HITHIL OALIE 1F ) 2 A I
TR TE D EHIcT 5,



Development of the tissue section-based transcriptomics analysis for metastatic lung tissue
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Development of the section-based transcriptomics analysis without enzymatic treatment for single-cell dissociation
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Investigation the association between tumor cells and macrophages by the tissue section-based transcriptomics analysis for
metastatic lung tissue of MMTV-PyMT mice
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