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AH5E 5 AL A IERRANAE. (human Mesenchymal Stem Cells, h(MSCs) £ = 4EBKTZ LA
PR N ARRRRE (polyacrylamide, PA) JKEERE EHYERMERFE - MG T HEA
60um ESERIAUFLIESIRY PA ZKEERE I PA 7KAERE - % hMSCs BrEAFiERifE A [FHIAE
b I AZEREEE AR bR - A SARRET R - TPREEREISSRI G AT - M AR
PR T AHREAE W TEEREE NAYTPREEME ~ AR/ NI BEARR - FHZEE RNA-seq 704 » 24
PR T =4 e BRI B AR 22 SRR AR K L B -

ARG T AT = BRI BRI - OOHLRy hMSCs FR LSBT AU R A e
55+ eI WMSCs 1E = 4P - RELS (L W AL T AR A SR Ty
SRR 71 -



Abstract

This study aims to compare the growth and differentiation characteristics of human mesenchymal
stem cells (hMSCs) in three-dimensional spherical micropore and two-dimensional planar
polyacrylamide (PA) hydrogels. We prepared PA hydrogels with arrays of spherical micropores
measuring 60 um in diameter and cultured hMSCs on these two different substrates, inducing
adipogenic differentiation with drugs over a period of seven days. Through cell counting,
morphological observation, and imaging analysis, we systematically compared the morphological
changes, lipid droplet sizes, and differentiation progress of cells in both environments. Additionally,
RNA-seq analysis was performed to identify differentially expressed genes in cells cultured in three-

dimensional and two-dimensional environments, producing volcano plots and heatmaps.

This study establishes a novel three-dimensional spherical micropore culture environment,
successfully providing hMSCs with a microenvironment that closely resembles in vivo conditions.
Further observations of hMSCs growth and differentiation in a three-dimensional environment aim
to offer new insights and potential application directions for the fields of tissue engineering and

regenerative medicine.
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AT > NJARIZERPIEE (human Mesenchymal Stem Cells, hMSCs) ELfli5&HEH
ZRETMETETT » BEEBEE MR T HME R ~ 08 - BERGAIAESE (Joyceetal, 2021) - fEE4H
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{47 L YHREAYER RO B2 B 4 IR T - 2RI - B N EREE I8 B o F e - 4l
REIE = SERRIREERY G B S 2T H 20IRRE (Guilak et al., 2009) © [RIL » By 1 58 AEREHISLEERS 1Y
B > APV T R P LR GRERE (PA) 7KEERE - BAER hMSCs f2fit—
{6 S REAT RGN (PR (VB B R - IS — AR B R RE SR L LR e P I B B R AR )
HBURIZ& IR - Af% > BMiEHE RNA EFPAREEITEA [ EAE E hMSCs HURNR =
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(—) BIU=4REMFUAM 4 PR PREERE (PA) ZKEEIE B s P R
RURERAE -

(Z) BBEEMEEIZE AR bR E RIS T AR ~ B VI LaEAR -

(=) DASERAR s TELE B SER 4R (WMSCs) fERTREIREE T iy 4 RRF MR o3 7RE -

(PU) W5 = ey hMSCs FRRIFe i MG B4R S L A SRt -

(71) LhEZE7H RNA-seq B#EF1 NCBI ABAZ IR GEO (Gene Expression Omnibus) A
SERSHAR A BIROS - HE R FIBSEEEE T » hMSCs (95 { BRI e ) i il
B RE R4 -
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(—) AJHMEIEERRANAY (human Mesenchymal Stem Cells, hMSCs)

NIHRETIE R AR AT DU SRR AL - BRI ~ 588 ~ eI 385 - (ER—TEZ D)
REEFANAE > EITEMIEIEN 2% m 3 ERVRE T - REEME R 2 E AR EThRERVANRE - 20
ATHE ~ HERHATHE ~ HLAYHIFIHLELTAY (Rosen & MacDougald, 2006) - iz EE4AEAY T 1)
RESE (AN RRATAH ey A BHEME - NIEAERZRHVAIAR A ~ sHS AR AR 2T
BAEEEAEREEMN#EET (Pittenger et al., 1999) °

(=) HPIFEEHE (Polyacrylamide, PA) 7K 5E2

BRI K B S — TERE IR R B K Y = SRS SR &Y ERY D T4
Felhe A i pk - TR B B S UK MRS 4ETE - EGEil T T ARHE %
AR KRz RRAE ST - FTPARN E BB SR8 EH BHIKSY - FERF R EEAPREAREN: - &
AMAE R (AT (A R N RSB ZE ] - ZKBEBHY S LB SR A K R (8 HAE S A5
PRIFE AR ST o [EIRF Rl R fg Ot B Ar A isast -

(=) ##EH (Fibronectin)

Wt H (Fibronectin) 2 — (LN ARG EZAVLHALINMEE  (Extracellular Matrix,
ECM) BEEEH - iETEME S IR iE (A2 BRs s bR s At - Jop—(E R 2
AS4ERE - MEECF R ECM HRRVEEER ) (R4 AR AREE RERI DI RE )T T HE L O A
B JETEATINEE A R ECM -y HAT B TR RIAE BLAE D » RS — (g & ey
UK GERS - BRI REBLSME ECM BB EA R RS S Hh R FENEESE
BIRED - BiEED - BEEOSE o Rl B R EOrHE GRS - s a
DAMERs THERRST T » EEEIIER AR & R 2 A8 0L ECM Hri iR R - 1At
HiI-BECM Z [EIRRE HYHEERE -



(9)  HeRsdmREs L

AERAHAE (adipocyte) HYZMLAEHAEIEEERAERE - fERFENVAER R T » FIEERHAE
HIEIHE T ATBEAEAE (preadipocyte) ##8% - o LiEAR W] AKE I R S (ERA PG £ - 52
HRTBEARAERS L - LR BRAGREL TR E R AR ARG EY) - MR s HRR R i
K - BEE T ERIZEA - QIRRHE ARG B - LI - ANRLASRRRERE R - 4IRS PRatE
FERIHETE - B/ N R - BEE bRV - EMEEWRE - ST
BERAAER - AR s ER 2402 4% (Potolitsyna et al., 2024) o
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(7L) RNA-seq

RNA-sequencing (RNA-seq) J&—H&A R MAUEF A TAIHE T RNA BT - E A2
AEERIEREMM THIREE > WS RNA 775 - AL EEDHTIE rRNA
(ribosomal RNA > fZiERGfZiEIZER) HY RNA 731 NIELATARYE ik e AR A

fift IRNA (rRNA depletion) JEFH

RNA-seq HHEZHAUFHY]] (microarray) FIHAMZEE Il > 72 IHESS - HII41 > RNA-seq
AU IS Fra R EZRER A > B RS TEAVERERY) - (B & e E 2mith o irE A



iE - RNA-seq fEEEBUE - I RN T ME BB AR N R R g -

RNA-seq HY#EFE BLAEFER A T RNA ~ i H S8 8% Ky cDNA (complementary DNA » 5.
R EEILER) 718 = i & E Pl cDNA 31 » IS IR0 e FH Y H N2
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(—) ENCODE

ENCODE (Encyclopedia of DNA Elements) & (£ & EHEAIE N RFEETEE - £
BB NIRAEINZH TP RIZIREYE DNA ] B - st Evadniie ft 1 S = iSRRI 1 L
H o (E5E N RRESIHRZ AJH DNA HYSSIEELTAE -

ANE B ENCODE {E & AR RNA EFF &= V5 -
(—~) GENCODE

GENCODE %755 ENCODE HyztsE » S1{Ea#nIf14g% ENCODE &N AEH'E
4miALA - GENCODE 4k H it \HEL N AR R - (R4 &Ry
SAl > GENCODE HYSUBSEA T AR 3 ~ ot A N S R R O hpe s A &
ZEH

AWFEER T GENCODE HYENHEEREERL > LURF RNA Fralliif 2] R4l -
(=) SRA Toolkit

SRA Toolkit /& —4HEFT Rz NCBI 77 :E#ERHE (Sequence Read Archive, SRA) #

BERETH T EEE - SEBh NERIGER IR A AR SRA 5 -
AR SRA Toolkit £ SRA H Nk s - A0 By FASTQ RS U TR E /AT -
(/9) Cutadapt

Cutadapt & HFIHNEEECFERRHEN THE > AV R LHE & ¥

DNA = RNA JEFr8UR #1700 E % -

AWtFE(E A Cutadapt ZFRE i P HIF2HF51 (adapter sequences) - S EEFEBAFYIAE
R AR IS DNA B¢ RNA F B b S AR &8 NFER AT -



(#.) FASTX Toolkit

FASTX Toolkit &—E%H Ryl 8 E BB m G THI LB » BEFETT RNA-seq BHEHY
o EFIENENE - E(E T EEEEZ(E/NTH - gi¥ FASTA ¢ FASTQ f=(Hy P 5 Ek
TR > F BRI AR E SR - Y] - PAIREEES -

AWFEfE ] FASTX Toolkit 2R AFPREAERIFYIR B2 - (RE S EEAF VEEER - B RERY
FeolEbdt ~ ZRNHEEAE N R T E e BRAGR TR EE -

(75)  Trinity
Trinity & —{EAYEH TV TELH » 455 1 Bowtie2 1 RSEM Witdi TH » J7{EHFTE
LT
1. Bowtie2

Bowtie2 f&—7f& A]/f DNA B¢ RNA P E S| A ERNAHBEE s a0 TR » % RIE
HEREERNLAER (genome sequencing) ~ BEHEEAHES (transcriptomics) 47715 i

A - ERETREIREIEAFYIES B ERNETILE -

AHTZE(E ] Bowtie2 i RNA Fr¥ S ER AR - MBI TARNZRE 1 > UIBRTE
hMSCs fEAFIREEREE [ - SERNRES -

2. RSEM

RSEM (RNA-Seq by Expectation-Maximization) EAHTSE ARG Bl ik AT E =14
Yr&ao T LA - RSEM ZEitat 7 AR e Fpad iy » gk 1 RS B B I e o
AEREBRER R - 0 BEEERIZ AL (Expectation-Maximization, EM)

A N B AR H EE A RRE R - [ET 0Bl EFFREE - RSEM By AR G
LLE B S S ERHBEE AR S fEE EM JEEAS R AR 2 ik
KRR » AR (LHYZRE R (Y0 Fragments Per Kilobase of transcript per

Million mapped reads, FPKM 5, Transcripts Per Million, TPM) - AHF5E{#EH RSEM 7k



4B TPM > TPM SofE(E RNA-seq B — TR NRE BIGIE - 5 EMAEAH
AIE P AR FE IR N R 72 5 - TPM WG T RUBTRSL AR (A A N H S S P DA H gk
AL - & BN RIS AT R 8RRy Y BAAIL -

(1) EXPath Tool

EXPath Tool J&—RUHFTH AEALMERNE R ZEH T A > il E S RS ®RE
(metabolic pathways) MIFEALhEE LM - 15 (E T B2 BT 2R BIHTE N BT 28 AR

TIHTHIIRE

AKEFFE(ER EXPath Tool fli7# %@ N (Differential Expression Gene, DEG) Y [N
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-~ BIETA
(—) JKEEEE
L. BIRE
(1) e R A 22 T
(2) AR AR A
(3)FERFEEIBEIE - E4IME FUBE 15 S
2. EMbFE R =4I L PA SEE

R BAGERROKSHBIC SRR

40% PN {HRGERF (AC) 175 ul

2% N,N'-op A ELEE TN {7 iR (BIS) 175 pl

S8 TF-IK 285 pl

10% (v/vin Z8T-7K) PUER L7, — B (TEMED) *#7 R37 10 15 pl (524% %v/v = 0.15%)
10% (w/v in ZET-7K) iR $% (APS) * 15 A 7810 50 pl (F£4% %v/v = 0.5%)

G £t 1000 pl

(1) #eth— (3R KR B2 R RUB

(2) PEERBET /KO /R TR S 40% PNIAERRE (AC) 2% NN'-oi FRELEE PN IR ERAZ (BIS)
BB 7K e

() EEZ=RZ T LA 400 Torr fig5R 10 7388 > SIAE SR TPy 5~10 7788 > RERERGRME

(4)JoRETRR (RRZ) MIUREZ R (TEMED) - ZMRREVRII#ELEZE (APS)

DUERS 450 PA VB
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(5) BN > R
A. IH: (pipetting) SE&H) 2 XX
B. Pl PA SIREEIBLE [

C. & TM silanized cover-glass (FHEK BT IZ(LEH) HZE

£ PA JATR LI

& ~ SPHEKEEE LB (IH AR R E )
(6) Vil PA BHZAEZ0R NICE 15 778 5 (FL PA BEHBAE 0 NICE 30 77 # 8 &

(7) R R A BB T /KA &y 2 788
(8) 7RI - FHAITI/ VRS PA BERE I B o

(Q)H—J‘ﬁm%ﬁﬂq PA SRR AZEE 2ml /KAVEZ)F 3.5ecm BF&E ML & RS0 6
SUEE N M

(1) FESEIR EAS PA SR HAUEMETOK » ERBIERTBER N 0.1 MBI » 120
PA T2 LAY ERK ST

(2) FHISRAB R - Bk
A. i Sulfo-SANPAH (49 150pl) 7257535 =) 284G 1E PA AEi2 L

B. [ AT 365 nm A UV THAGT 1-5 474%

2 1 sy ~
C. BB ERATERRE 2~3cm = - A C SR L (EIR AR © (FEEE )

(3) A 0.1 M Bk ik PA BEE - ITESESHE SRR IR SRR R PR 2 BRK oy
(4) JEN0 150 pl SRAEHPEE AR 37°C BEEeRE 1.5 /Nkr

2R LR R

(1) FFEEM HE(LZEH S (aminosilanized coverslips) 2 A 2.5% % —FEH » AAEEH MK
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5.

B 30 i - BUEE(ERLLE 3 (o K BRI A

(2) 7£ Plasma-treated coverslips (S BN EIH) FEHAFMBEFAEH

(Bovine serum albumin, BSA) A& * B A 37°C B2&%g 1~2 /\BF

(3) HEMEZ-#{EZ (Penicillin/Streptomycin, PS) FifEnk 5 AR HRE (5X) 76k
fig B 4% @7 4= FHEE /K (Phosphate buffered saline, PBS) A2 (5X PS in PBS) 34

PA jEi2
(4) LA 1000rpm 0y 20 PO EERZERIEHS » 2RI 37°C BEBFETIE | 708
(5) Wik —BEER R AT PA BB RICCEEY) (~352) - A 37°C BEEAH 30~40 43§
(6) R EHEIJEZ A SX PS in PBS Hiilfi &z A F1 PA g2
(7) EEPER 2)~(6) 3 X
(8) K BSA EHz A CUVER 2) B® PA BEiE EI AR &R 10 7088

(9) [HERISIUERLGR 77 B BEREFT BSA E3 A

(10) H‘J‘/ﬁﬂ//x/\ 5X PS in PBS /EP/SE 3 :)/z .]T_E[ ?‘Uﬁ@ﬁﬁ*ﬁgﬁﬁﬁﬁﬁa %E
(&R 2R - s B )

iliREEeEd

R=EEE (BRTIIR) Aok

hMSC 50 ml
MEM-alpha (1X)hzE A 44
FBS (final 10%)R&4- (1175 5

PS (final 1%) 0.5
Glutamax 0.5

(1) Fl PBS kA2 3 RULARFRER-#EEE

(2) TEHIIAFUBAE AR SHRAMIE (Fetal bovine serum, FBS) (Y EE: - 1% AR
RS TR LR TOROE B 37°C BEEAEN 30 i
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(3) LABREE HERE hMSC St E ik - W A MR AR R R S A LR

(4) HR=RERIPMILEER 12 37°C BrE TP CE 30 788 - W& Hik v FBS HUREE
B o BICPFEAERE o (E 37°C B T IE | /N - MR E A S FBS AURF A

(5) 1/NKfZ - REBEB IS FHTHY /N FLAR T U SR REIE 3R 1A 20 BRAV AR
(6) SCekPEfEEFHE - 2% SIAEREREIRAVES 24 /INRHE R0 E2E 0 K

(7) DUBER@P R g g AR

(=) BB
1. HA RNA-Seq &[T

(1) hER=a=E TG A NS EFZ O ERETRE - Rk =44k

anfETT MBS 0 RACR 7 REFUUR AL #ETT RNA SEfF

(2) &S 12 2 RNA EFFIRER - #iE 12 FERAEFITERC#RL0 NE - DRSS
Pari
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A B = D E F G H | J
1 |Species Genome_type Condition_category Condition_info  replicate  Development_stage check_data_type check PE check_strand-specifi check_RNA_isolation
2 |Homo sapiensWT LTT23-J01_81_L001_R1_001.fastg.gz flatDo 1 hMEC RMNA-seq PE Yes rRMNA-depleted
3 |Homo sapiens WT LTT23-1J01_51_L001_R2_001.fastg.gz flat D0 1 hMsC RMNA-seq PE Yes rRNA-depleted
4 |Homo sapiens WT LTT23-1J01_S1_L002_R1_001 fastq.gz flat DO 1 hMSC RNA-58q PE Yes rRMNA-depleted
5 Homo sapiens WT LTT23-1J01_51_L002 R2_001.fastg.gz flatDo 1 hMSC RNA-seq PE Yes rRNA-depleted
& |Homo sapiens WT LTT23-1J03_52_L001_R41_001 fastg.gz flat D0 2 hMSC RMNA-seq PE Yes rRMNA-depleted
7 |Homo sapiensWT LTT23-1J03_52_L001_R2_001.fastg.gz flatDo 2 hMSC RMNA-seq PE Yes rRMNA-depleted
8 |H0m0 sapiens WT LTT23-1J03_S2_L002_R4_001.fastg.gz flatDO 2 hMSC RMNA-seq PE Yes rRNA-depleted
3 |Homo sapiensWT LTT23-1J03_52_L002_R2_001.fastg.gz flatDo 2 hMSC RMNA-seq PE Yes rRMNA-depleted
10 |Homo sapiens WT LTT23-1J04_53_L001_R1_001.fastg.gz flat DO 3 hMsC RMNA-seq PE Yes rRNA-depleted
11 |Homao sapiens WT LTT23-1J04_S3_L001_R2_001fastq.gz flat DO 3 hMSC RNA-58q PE Yes rRMNA-depleted
12 Homo sapiens WT LTT23-1J04_S3 L002 R1_001.fastg.gz flatDo 3 hMSC RNA-seq PE Yes rRNA-depleted
13 |Homao sapiens WT LTT23-1J04_S3_L002_R2_001 fastg.gz flat D0 3 hMSC RMNA-seq PE Yes rRMNA-depleted
14 |Homo sapiens WT LTT23-1J05_54_L0O01_R1_001.fastg.gz flatD7 1 hMSC RMNA-seq PE Yes rRMNA-depleted
15 |Homo sapiens WT LTT23-1J05_54_L001_R2_001.fastg.gz flatD7 1 hMSC RMNA-seq PE Yes rRNA-depleted
16 |Homo sapienc¥ LTT23-1J05_54_L002_R1_001.fastg.gz flatD7 1 hMSC RMNA-seq PE Yes rRMNA-depleted
17 |Homo sapiens WT LTT23-1J05_54_L002_R2_001.fastg.gz flatD7 1 hMsC RMNA-seq PE Yes rRNA-depleted
18 |Homao sapiens WT LTT23-1J07_S6_L0O01_R1_001 fastq.gz flatD7 2 hMSC RNA-58q PE Yes rRMNA-depleted
19 |Homo sapiens WT LTT23-J07_S6_L001_R2_001fastg.gz flatD7 2 hMSC RNA-seq PE Yes rRNA-depleted
20 |Homao sapiens WT LTT23-1J07_S6_L002_R41_001 fastg.gz flatD7 2 hMSC RMNA-seq PE Yes rRMNA-depleted
21 |Homo sapiens WT LTT23-1J07_56_L002_R2_001.fastg.gz flatD7 2 hMSC RMNA-seq PE Yes rRMNA-depleted
22 |Homao sapiens WT LTT23-118_514_L001_R1_001 fastq.gzflat O7 3 hMSC RMNA-seq PE Yes rRNA-depleted
23 |Homo sapiens WT LTT231J18_514_L001_R2_001.fastg.gzflat D7 3 hMSC RMNA-seq PE Yes rRMNA-depleted
24 |Homo sapiens WT LTT23-118_514_L002_R1_001.fastq.gzflat 07 3 hMsC RMNA-seq PE Yes rRNA-depleted
25 |Homao sapiens WT LTT23-1J18_S14_L002_R2_001 fastq.gzflat D7 3 hMSC RNA-58q PE Yes rRMNA-depleted
26 |Homo sapiens WT LTT23-1J09_S7 _L001_R1_001.fastg.gz well DO 1 hMSC RNA-seq PE Yes rRNA-depleted
27 |Homao sapiens WT LTT23-1J09_S7_L001_R2_001 fastg.gz well DO 1 hMSC RMNA-seq PE Yes rRMNA-depleted
28 |Homo sapiens WT LTT23-1J09_57_L002_R1_001.fastg.gz well DO 1 hMSC RMNA-seq PE Yes rRMNA-depleted
28 |Homo sapiens WT LTT23-1J09_S7_L002_R2_001.fastg.gz well DO 1 hMsC RMNA-seq PE Yes rRNA-depleted
30 |Homo sapiens WT LTT23112_59_L001_R1_001.fastg.gz well DO 2 hMSC RMNA-seq PE Yes rRMNA-depleted
31 |Homo sapiens WT LTT23-112_59_L001_R2_001.fastg.gz well DO 2 hMSC RMNA-seq PE Yes rRNA-depleted
32 Homo sapiens WT LTT23-112_59_L002_R1_001.fastg.gz well DO 2 hMSC RNA-seq PE Yes rRNA-depleted
33 |Homo sapiens WT LTT23-1J12_59_L002 R2_001.fastg.gz well DO 2 hMSC RNA-seq PE Yes rRNA-depleted
34 |Homao sapiens WT LTT23-1J19_S15_L001_R1_001 fastq.gz well DO 3 hMSC RNA-58q PE Yes rRMNA-depleted
35 |Homo sapiens WT LTT23-1J19_515_L001_R2_001.fastg.gzwell DO 3 hMsC RNA-gseq PE Yes rRNA-depleted
36 |Homo sapiens WT LTT23-119_515_L002_R1_001.fastq.gzwell DO 3 hMsC RMNA-seq PE Yes rRNA-depleted
37 |Homo sapiens WT LTT23-1J19_515_L002_R2_001.fastg.gzwell DO 3 hMSC RMNA-seq PE Yes rRMNA-depleted
38 |Homo sapiens WT LTT23-144_S11_L001_R1_001.fastq.gzwell D7 1 hMSC RMNA-seq PE Yes rRNA-depleted
3% |Homo sapiens WT LTT23-1014_511_L001_R2_001.fastg.gzwell D7 1 hMSC RNA-seq PE Yes rRNA-depleted
40 Homo sapiens WT LTT23-J14_511_L002_R1_001.fastg.gzwell D7 1 hMSC RNA-seq PE Yes rRNA-depleted
41 |Homo sapiens WT LTT23-1J14_S11_L002_R2_001 fastq.gz well D7 1 hMSC RNA-58q PE Yes rRMNA-depleted
47 Homo sapiens WT LTT23-1015_512_L001_R1_001.fastg.gzwell DT 2 hMsC RNA-gseq PE Yes rRNA-depleted
43 |Homo sapiens WT LTT23-115_512_L001_R2_001.fastq.gzwell D7 2 hMsC RMNA-seq PE Yes rRNA-depleted
44 Homo sapiencV LTT23-115_512_L002_R1_001.fastg.gzwell DT 2 hMSC RMNA-seq PE Yes rRMNA-depleted
45 |Homo sapiens WT LTT23-15_512_L002_R2_001.fastq.gzwell D7 2 hMSC RMNA-seq PE Yes rRNA-depleted
46 |Homo sapiens WT LTT23-1J20_516_L001_R1_001.fastg.gzwell D7 3 hMSC RNA-seq PE Yes rRNA-depleted
47 |Homo sapiens WT LTT23-1J20_516_L001_R2_001.fastg.gzwell D7 3 hMSC RNA-seq PE Yes rRNA-depleted
48 |Homo sapiens WT LTT23-1J20_S16_L002_R1_001 fastq.gz well D7 3 hMSC RNA-58q PE Yes rRMNA-depleted
43 [Homo sapiens WT LTT23-1J20 516 LO02 R2 001.fasta.azwell DT 3 hMsC RNA-gseq PE Yes rRNA-depleted

[E 71 ~ RNA EFFAGEREEE (R 20k © FE# A EE)

FeAEh flat o FHEIAEE » well AIRFIFLEERE - WT (wild type) F2/RIE RNA-seq & fy
FERERY AR R R - IRES 2 B B R N 4R © PE (Paired-End) FoRILE R Ry EERE
FEFF » AWIEFTE BB S By AR R R B S E P&k

A RNA-Seq &t} #3H

AWtFefEH ENCODE {E & RNA-seq AB&E IV = 1 & - k(I ENCODE EgtE Ll
S A BRI

(1) Assay Type: Human adipose
(2) Assay title: total RNA-seq
(3) Organism: Homo sapiens
(4) Data Type: Experiment
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Experiment search organ ~
e Search
Filtering by: human adipo %
connective tissue A
Clear all selections % adipose tissue 10
breast 3
epithelium 3 «
Assay type ~ Cell ~
Assay title -~ Systems ~
Search
i Sex ~
Histone ChiP-seq 44 -
Control ChiP-seq 27 Life stage v
TF ChiP-seq 16
total RNA-seq 14 Perturbation -~
DMAmMe array 9 not perturbed 1w =
RAMPAGE T
polyA plus RNA-seq 7 .
WGBS 6 Library ~
DhMase-seq 5
small RNA-seq 4 - Platform ~
total RNA-seq % Run type i
Hide control experiments ~ Library fragment size (nt) ~
Biosample Library material ~
Organism o~ Library depleted in [
Homo sapiens i .

& Analysis ~
Biosample classification [ Provenatice ~
Biosample .

P = Quality -~

Search

omental fat pad g = Other filters o ~
subcutaneous adipose tissue 4
breast epithelium 3 Data Type ~
mesenchymal stem cell of adipose 1 Dataset 14 =
mesenteric fat pad 1 Experiment 14 S
subcutaneous preadipocyte 1 w Experiment x

[& 7S ~ ENCODE &t {br{F: ([& )} 2Rk © /7% 22 ENCODE 4duk#i[E )

SRE] 14 ERTHER - JFECek MBS B RAEAE LA 3T (41 UID ~ GSE 4R5k
%) > LUy Ry B AR B -
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Species uiD

Homo sapiens 200088065
Homo sapiens 200088317
Homo sapiens 200088451
Homo sapiens 200088482
Homo sapiens 200090271
Homo sapiens 200080271
Homo sapiens 200088497
Homo sapiens 200088431
Homo sapiens 200088010
Homo sapiens 200088072
Homo sapiens 200088273
Homo sapiens 200088270
Homo sapiens 200088024
Homo sapiens 200175251
Homo sapiens 200078615
Homo sapiens 200078615

GSE
GSE88065
GSE88317
GSE88451
GSEB88482
GSE90271
GSE90271
GSE88497
GSE88431
GSE88010
GSE88072
GSE88273
GSE88270
GSE88024
GSE175251
GSE78615
GSE78615

PMID
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT
22955616 WT

Genome_type GSM

GSM2343284
GSM2343775
GSM2344003
GSM2344057
GSM2400238
GSM2400239
GSEM2344082
GSM2343972
GSM2343187
GSEM2343297
GSM2343705
GSM2343701
GSM2343212
GSM5331166
GSM2072476
GSM2072477

Tissue

subcutaneous adipose
subcutaneous adipose
subcutaneous adipose
subcutaneous adipose

Condition_category

female
female
male
male

mesenchymal stem cell of adipose female
mesenchymal stem cell of adipose female

omental fat pad

omental fat pad

omental fat pad

omental fat pad

breast epithelium

breast epithelium
epithelium tissue
mesenteric fat pad
subcutaneous preadipocyte
subcutaneous preadipocyte

male
female
male
female
female
female
male
female
female
male

replicate Development_stage SRA SRA_Study check_data_type check PE  check_strand-specific check_RNA_isolation
1 51 years old SRR4421395 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 53 years old SRR4421875 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 54 years old SRR4422144 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 37 years old SRR4422184 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
2 37 years old SRR5048175 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
|1 42 years old SRR5048176 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 37 years old SRR4422216 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 53 years old SRR4422098 SRP013565 RNA-seqg Paired-End Yes rRNA-depleted
1 54 years old SRR4422666 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 51 years old SRR4421429 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 51 years old SRR4421790 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 53 years old SRR4421786 SRP013565 RNA-seq Paired-End Yes rRNA-depleted
1 37 years old SRR4422692 SRP013565 RNA-seqg Paired-End Yes rRNA-depleted
1 59 years old SRR14638619 SRP012412 RNA-seq Single-Read Yes N/A
1 62 years old SRR3192541 SRP013565 RNA-seqg Paired-End Yes rRNA-depleted
2 65 years old SRR3192542 SRP013565 RNA-seq Paired-End Yes rRNA-depleted

&~ AFHREIREEE (B R RE  (FEHERE)

il

s 14 AT FRERGERVEREN - HEARERS HERER (Paired-End)
HATHAEMPRERER (Single-Read) HYABHEGE > (fEH 5551 13 SHEURHEIT 1T -

FyfiE ) SRA Toolkit NEkEHE - HIUT(HLIE v IR I = FZ &R - R 40sk 17is
FAZEEAY UID ~ GSE ~ GSM ~ SRA ~ SRA Study SF&w5t - taChk IS L BRIV ACRAH S -
PR MBS - DIFETT 04T - MR S EeE R SRA Toolkit TN {&## Ky FASTQ
RAETRESITRE -

B

¥ HA RNA-seq BIEFI/AFH RNA-seq ERVEITIWEEH - FUZEW T -
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A BETEST 30 3L E BEBER 10%L0T) WP/ Mbief 70% - A RIHEREE(E

SHEY (reads)

B. HREUm{EATEREE > MPRaE S K5 30 pHVIZEEE (nucleotide) HZEHH 30 77
PLE IR H B Ry 1k

C. B R B FHYFHIZE/ D 35nt > S RIIHER R (EREE

f£ RNA JEFERET » B ERTEE AT e 2 SR HE T2 O 250 S P T 2 2 At
JENEE - BEAh - sPE— SR Pl (AR EER(EAAY lumina) - SEEGE - St ie
SUFYAERENE FTRE S e - DAL 7 2 E B DR A e O S R T

Quality scores across all bases {Sanger / lllumina 1.9 encoding)

B e e e e e e B

32

30
28

26

24

22

20
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16
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&L~ AEERH GBS B A B T L B bR
(8 = A8« fFER B )
AREERH RNA EFPES MERE/D  ZaE i RNA EFER -
D. ZERABCEHEE

AREHRH RNA-seq &t & By Paired-End » Ryt BAEFIAERIE T » 2R ALY E
—IAFIIRE - EEHREFYIR BREF R > G RIRRREHTRERL -

20



4. RNA-seq 53T 7HE

1. LY

{# F Bowtie2 #E{TREEILLYES -
2. REBHET

{5 A RSEM #EfTRIER(HFIA R TPM -
3. fEEbklE

(1) f#F] R $E=31 Log: Fold Change

Log: Fold Change JEAER N ST Ry Bl FHEVE & - AR EEBCRR I E A (E A
[FIfFRAE THYFREZZL - Fold Change FoR— (AL INAYFR 2 EAE IR (R E L
(b AERRT LA EAUAAE (B4 TPM BRI EGIAEEY TPM (3
R4l - DUR®L 2 ACHBOL A IEEF RZARE T B T AR EENI - AE
FoRFRER R - EEERE B PR EE - ERER TG

(2) fHH REESETE p-value

p-value 1] FIZREFAL A4S U2 & A BEEARIRIEIE - Rl AE AT ZEHIR
EHAE T o EBEGETRIE © p-value B DL AT ECLEIWH A B EHY
ERFIERE R EEREL -

() HEH ReESFEEOKE

KLLE PA Loga Fold Change Fyfsifi » Logio p-value Syt » 4 S (EE R AR

AV ARALE - KILEABIHY R e = 2R EERE e AR -

4. EBIENE

[l

114

AWTFEEA R sE S HOERRIE LB T
et RN R A -

FEAE NI S (EHSSR AAG TR E - oy
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(=) AR e P A = 4E BRI LA TRy AR R Bk

(&~ (A) EREHFLA A SR P B By ISR
(B) ERTARALNRERG 2 (E1R S 7 REY oil red Stz
([ 7 2 e B )

B AR IR L g Ry - AR (3R 0 X) - A A AR UL ED -
PSR R AU > RIS — RIS =K > AR e e LIRS i e 3% A
RECASE - BSETREY - fiEH3%; (Bright Field) A (Oil Red O) S ARG I USR]
ZEFL AR R A R R R B RS BB RS -

&~ P EE A JHREER AR RIS G (B AR © (FERE )
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AIEEE ] PrLEREE (B A) QiR - Aeirv i e e B ER P s (81

B) -
23
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Bl = ~ fEE AR B ERAR - SRR R oo AiE
([E 7 20 (EER E R )

P g BALARRAVELS - FERTHIEHY 703 (EELRUHEREAR AT - SH—VUrE Q) &
L71 ok - SE =058 (Q3) K 7.55 SOk » th{ir8fy 4.81 fdok » UMIEE (IQR) 7
5.84 (oK o AR A P2 E/ D BRI AYAETS » oA AT 10.29 fiok - [FERFEHIR 7
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Microwell

F-Actin e
< B

BV~ (A) BIPMAL R RS AR B e B
(B) Vi - ARyt B
(&7 2 (R E )

24



SN SEAT A BEHE (Spinning Disc Confocal Microscope) HYES245 SHET 1 A\ SER SER40HE
TR RIS BB T YIRS - 00 (A) R T AMHRERRTY LI AR as - AT (Bt
{5554 BODIPY™ 493/503 F0 2 BS IIMK » 8585 (4 Hoechst 33342 fai2
BE AR LR - 75 A A SiR-Actin HIZ I T F-actin B 22495340 - 1E04TLER
B AR R R R AOTIAE o ELRE AT Ech EL R T > BT T BLFRIRE R ML
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— > RNA-seq 745
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L 565 0 REKEAUSL QIR P i AER _E ARy AR IR 2=

Group
® Down
Nene

. Up

-logio(p-value)

logx(fold change)

70~ 35 0 RARREDKILE (R AR fFEHEEE)

BEE AL EFoR MRS A > BEEFOR EFEERA o 1555 0 REVBRIPAALN - BlfE
% 0 RPmAEHE BRI tE - RIS NNAYEE R AR BRI & R RAY B R AR

BARAK -
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2. 5T REFUMFLAAAEE IR SEE AR AN

-logio(p-value)

loga(fold change)

[ -F75 ~ 5 7 RFAEFRIDKE (B R 28 - (FER A EE)

BEE AL EFoR MRS A > BEEFoR B A o A5 7 REVERIPAALN - BE
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