3K5: R737.9 BT ARED: 10422
B & NF =2 S 202115636

b E 9%

SHANDONG UNIVERSITY

Wt F LR X

Thesis for Master Degree

WIOBH:  CircSCAP B F AN FLARME i R4
BRI EI ST
The function and mechanism of circSCAP in hormone
receptor-positive breast cancer

% &

s it ts
BB M gmRyn
FAOA R awy @sng
" & W g 5%
&% B W

2024 £ 5 A 29 H



4435 R737.9 BAAREE . 10422
® S AF ¥ 5. 202115636

S f %

SHANDONG UNIVERSITY

mtFMitX

Thesis for Master Degree

WIFAH: CireSCAP REBRSZAHEIREHRRERE
ammﬂmﬁ

The function and mechanism of circSCAP in hormone

receptor-positive breast cancer

B &F & & Xt

¥ R B E—ImARERE
£l £ K HARE ESRE
" 2 EMW BRiE %
& fF B W

20244 5 H 29 H



Ll R K2R 22 A8 3C

w =

MRER

AR AR ERBERESEEMEREZ — B —FEE K E,
F.BREH 5>~ Luminal A. Luminal B. HER2 i3 RiA R Basal-like 4 PR, BEZ 4
FE M4 FLARE A € L NRIE ER BL PR PR, 404% Luminal A A1 Luminal B, £ 5&#E#
RN 70%, BREURXWIABETR ., Fih, REBEZAMEEILRESE R
M FHLRIZREE, N FIARERRBESEAGT B AR IEMNE.

R E PR T2 AL 5 A0 M A 1 1 SRR AR U s 12 DA it 4 g P 9 4 45 LR MRS AR 1Y)
g, SRAEARMIREZ —. BRBZHIFERY, BUBRHERESS TEA
RPEK., #EBMSL, REERTH—FMNEZES. B (Lipid droplet, LD)
R— PR IS B A A A, BORIET R MR R EBIRERE . EA—M3ENTD)
REMEAM S, AR AR BT LURT R e iE T 400 (Cancer stem cell, CSC) HIFFHER
(Rt FLAR R AR 2R /1. R, IR EREAERE DR EILRERRE PN
HAENHE R — B A '

¥R RNA (Circular RNA, circRNA) & —EEF LN AEGHRIRE I A4 D
RNA. AFTFZ&MH RNA &N, PR RNA BSR4, TNEE SHmEiE
F, 3 poly A B, HtRMHEFTMREM. HAKINK, K RNA 5EIERHRE
EYIMR, HEBELEMIGREESERNBRABERE. 4R, TR RNA SRR
Relr BE A EgmAE Mt B R Mz H2b.

HNT FREEEZARBEIABEZFYIAAXE circRNA, RITBEESBENFRED
ERETE, EeHERRZEMELEE R ZZE LA circSCAP, @ I REEA TR
J& G A A4 Sh SEESVR AT 9T cireSCAP HIThRE & 7 T 1E R LA



Ll R R R AL 8 3

S5 MESZFEFREFLIEMEX circRNA BIJHE R RIA SR

WRE/R

1. 973 366 15 R 2 A4 BH P FL AR AH 55 H circRNA;
2 MAE AL KGR FE S cireSCAP HIFRIEKFIH i H SR T 4Btk AL e &
7 W PRAFAE B TR HIAE S5

WRA=E

XA RIBEENTFHEARREDEBFESTT M GEO U E ik S A IR E VIR
IR RNA #1730 F. @i RT-qPCR HA TR ik & & 7L/ B AR circRNA. BEfe, £EH
IRIE S MR RAEEEVNEALAMEE AL, Bl circSCAP MEREKF. &
JG, RIS IESIT cireSCAP MIRIEK T 58T Z B FL RS B IR KR E
FEAE R TS Z TR A R Bk

R

5 3 A LR T R B AL SURTAMAR L cireSCAP 7 32 52 4B 1 LR B AL 4 R
FAHREE L. #H—SHTRY, cireSCAP MR/ S8R AR
T BLIGER S R B VIR, circSCAP R 2 4 B Yk 7L TS (o S BRI 7«
g

1.CircSCAP ¥ R T HHHEABREA L NP AP EZ TFRIA;
2.CircSCAP IRIE/KF BB R Z R IRE B85 P TE F VA%

XN : BEZIEMAMEIIRE; circSCAP; FiE

I



AR R 23

I CircSCAP FRIFM R T AAEMAITAR

mEB/

1A circSCAP &5 EH circRNA HA R GEHIRFE 5
2R T circSCAP TEHE 524 FH 14 2L A48 40 A A Y. 408 A 5 o7 R A R ¥ e«

W%

B & #) circBase 3 FE#A % circSCAP IR FEHRIF. N T #iiA circSCAP FE#E
ZARFR M AL R 97ETE, R PCR HAR, FHoH LT AREAL R R ik T AT AL
BE. RNEA circSCAP IR faetE, FIH RNase R HAL KM AR D 4
A0 . kA, B RNA SR F2 3 FI4HMIAZ B 4 B3R, X circSCAP FE4H g A I 2
HRELIH— PR

MR

CircSCAP £/ SCAP ER % 3 25 8 4 EFHF L RA BT EHLT A R
R RNA 47F, HAKEN 918nt. WATIRHHT M T circSCAP KIS [7 BYHE AL s IE B HAE
BEZEBENIBREAR T FE. A AR T 241 RNA, circSCAP RILE X RNase R
ey, FHEAREMREN, HEEHEK, IERERIREW. CircSCAP £
BN FRESEHEEAREMEBRNARZA, TKERKEBREER.

WL

1.CircSCAP E & circRNA KIHE AR 2 i,
2.CircSCAP T EfFMMZP RIEER.
%87 BEZEPEEIIRE; circSCAP; TLA0MIE AL

111



L ZR KSR 22 AL 30

SB=AS CircSCAP REEHMBZ TR E RICTEAITHRER T

R ER

LERIT circSCAP X ¥R Z A FIPEFL BB A AR IS . TR IR BREIHIE
2RI circSCAP I3 32 4 PR 7L ke YRR AE B RE A

WRA*E

F B E I RIE circSCAP R H MTT. TREE AL EdU S5484h D RE SCIa R 70 i
= UR P FL AR AN B A T B i sem; [EEY, FUA Transwell R4 DI R KR SLEE
WATMEE L RIE circSCAP 5, BEZAEILIVE MRITE LR 228 TR,
BEfe, FIMEELIRE circSCAP Ja | H 40 M B ER Sk 3o A1 3 R IF A LR R B
BYERTT circSCAP MR E 244 B8 14 L AR 72 T MEFFAE Y BE

EER

RSP INRE M, T circSCAP BE B3 {MHIEER 2 14 FH 1 7L AR M O AE A 1%
. EBRFEITN, FANBERETHEERERPEES; MIERE cireSCAP 1T LAR R
R IR AR AR T . ERRRAT NA T R

gL

1.CircSCAP & E 1 iR X TR A IS mA KNG ., TBIEERE
2.CircSCAP {3t 2 52 44 BH M 2L IR I 40 Bt T MERFALE .

KGRI S FIRFAVEALARM; circSCAP; A KIH, T8, T

v



W AR R 2 A8 3

SRS CireSCAP {R AR EHER X B M AR TE R N U0 32 44 PR 1% 7L AR AN
At R A ThBER 5T

e =i

LERA circSCAP X 5 7R M Sk & BRI #2005

28R 9L circSCAP X fig Wi BR F7 i 2 mA ;

3R 9T circSCAP X g B BR Ak 73 iR i1 2 s

4R 9T circSCAP 2 75188 it 520 i iy B8 A B2 2 A SO B 38 32 Ak PR R FU IR TR ALE
SHRA circSCAP 2T BRI EREL HERZAHEALRELREER.

WA =%

F|H Western blot. JH1ZL O #4f%. Bodipy 493/503 ¢t 4L R g B BR A3 R b ik
B H AR T T INEE T RIL cireSCAP JEXT ISR BI ML &AL s, &b
SREERRIREWE. EHIF C75 MBI AR ERAH, WA DR Rescue 3
B o R S AR BR P PR T M RHIE K s R B S R AR A I B

MRER

T circSCAP BEMHI IS HTBRARIHI MK & BRANTE B AR I RO TR AR, (RS AL 2 R O A
H, dREMVBHMREOBR. fFEiLFRIE circSCAP JFIAIEIF C75, G EME T
circSCAP #2234 7 R (0 B 7 B AR A A3 3, BE T R0 R R AR PR M LR I FHE B K
¥, MEEBEREHRE.

gL

1.CircSCAP {2 g W7 8 I\ 3k & B 425

2.CircSCAP {2t fg i BR 17 i i 125

3.CircSCAP #i| AR TR B 7B 12 5

4.CircSCAP i it {34 g 7 BR A 4 B 4 2 R i I3 38 52 A PR M L A T 1 AP 41E 5

5.CircSCAP @iT (R B AR AT BRI E AR IR 2R AL St R R R e .

X = Z RS IUEE, circSCAP; SRS ERE, C75; Fit



th R R L 22 AL 3T

SBIEBSY CircSCAP B SCD1 - HY0 AR BB A HIC ol 4 3¢ 32 ¢4 P A%
PR EAE BE R AY 2 4L

5 =]iy

1.5%3% circSCAP T il fE R $E5;

23R 5T circSCAP X} SCD1 B & 5 FYER ML

3.[8 B circSCAP i@id $41 SCD1 =R BB EHmFENITHEE

4.1% 8] circSCAP il it 81 SCD1 A+ & 52 44 FH 7L AR 40 T vE ik JR 1 Thie .

WRAZx

FIF RNA pull-down & A RIS HEAR, ik circSCAP I FiFZhRERE &, FIH
R TR T R R R B R SL# — P RAE cireSCAP 5#FKE T RXRA
R FUr#EE R SCDI M HEAERFR . Wit Rescue L4, MBiTiM4r O i, Bodipy 493/503
WG . Western blot SEH K g B e A0 2 LG BRI F s Re i BR A & 2 2 3
k. R R 40 A R AN 28 SR IR 1 FLARE S 28 B AV U SCD1 Xt cireSCAP {23
FHEEREFP MM, FAH MIT. ZEREEM EJU LR T SCD1 7 circSCAP
(R IEFE Ih S R 52m , F FH Transwell RZFNRIIE L3 LA T SCD1 1E circSCAP
T RZRINGE PR,

WHRGR

FJH RT-qPCR 1 Western blot 3£%, FRATAI circSCAP 5 1515 fg B ER A 1518 2%
520§ SCD1 MIRiL, 1EAHTHB/ERSEA . BE/S5H A RNA pull-down & & FURE 47
AR, BRAVFIET circSCAP TR ELESIEAN THERE, @EIHEETN SCDI
HEFETESEAILIAIE, BRITEM circSCAP Tl RE5 RXRA M H 44 SCD1.

BB F RN EEHEIRE HEERIFE circSCAP 5§ RXRA 44 EZE THHIEER
SCD1 fIRiE. HJa, BT IhEERKH Rescue L, FANTKIILRIE SCDI1 REiiEE
T circSCAP B EZEHEIABEHREBR, MK SCD1 REFETRE
circSCAP MR Z LR ARERRHERR .

g

1.SCD1 /& circSCAP FiFHIThAe/E &,



I R K ZERR £ 22 A8 3

2.CircSCAP @i A= HF RXRA R &6 A SCD1 HIRiA LAMER T HE BT RR A
2.CircSCAP@iT 75 SCD1 M F R IR B A E R R B R BT LR ER
#14>F ML

KA WEZERFAEIE: circSCAP; RXRA; SCD1; JRiEa{Cis & s



R R R 224 18 3

ABSTRACT

Background

According to the latest data, breast cancer has become one of the most malignant cancer
types with the highest incidence rate in the world. Breast cancer is a hormone-dependent
tumor and is divided into four intrinsic molecular subtypes: Luminal A, Luminal B,
HER2-enriched, and Basal-like according to the varying expression of estrogen receptor (ER),
progesterone receptor (PR) and human epidermal growth factor receptor 2 (HER2). Hormone
receptor-positive breast cancer, which includes Luminal A and Luminal B, is defined as a
subtype that expresses ER and PR. It accounts for approximately 70% of invasive breast
cancers, making it the most prevalent breast cancer classification. Therefore, it is crucial to
explore the molecular mechanisms involved in the proliferation and progression of hormone
receptor-positive breast cancer. Additionally, finding more valuable coping strategies and
developing precisely targeted therapies are urgent challenges.

Cancér cells exhibit distinctive alterations in metabolic pathways, orchestrating cellular
processes and sustaining malignant traits—a phenomenon commonly referred to as metabolic
reprogramming, which stands as a hallmark of cancer cells. Increasing evidence shows that
fatty acid (FA) metabolism reprogramming engaged in the progression, metastasis, and
stemness of cancer cells. Lipid droplets (LDs) are uniquely lipid-storing cytoplasmic
organelles, surrounded by a monolayer of phospholipids derived from the membrane of the
endoplasmic reticulum. As a dynamic and functional organelle, the accumulation of LDs was
discovered to facilitate the proliferative and invasive potential of breast cancer by stabilizing
the properties of cancer stem cells (CSCs). Nevertheless, the mechanisms of fatty acid
metabolic reprogramming in the progression of hormone receptor-positive breast cancer
remain to be further studied. Circular RNAs (circRNAs) are a class of non-coding RNAs with
single-stranded, covalently closed circular structures. Produced by back splicing, circRNAs
do not contain the classic 5'-3' pattern of linear RNAs, such as cap at the 5' ends, poly A tail
at the 3’ ends. Thus, they are stabler than linear RNAs and not easily degraded by RNA
exonuclease or Ribonuclease R (RNase R). Mounting studies have shown that circRNAs are
closely associated with the progression of cancers and are involved in fatty acid metabolism
or stemness personality by multiple functional pathways. However, little is known about the

effects of circRNAs on both fatty acid metabolism and stemness characteristics of hormone
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receptor-positive breast cancer.

In our present study, we identified a novel circRNA, circSCAP (hsa_circ_0065214) that
was upregulated in hormone receptor-positive breast cancer and demonstrated a positive
correlation with a poor prognosis. Then we used clinical samples and in vitro experiments to

conduct further exploration on the function and molecular mechanism of circSCAP.

IX
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Chapter I Screening and expression analysis of circRNAs related to

hormone receptor-positive breast cancer

Objective

1.Screen circRNA associated with hormone receptor-positive breast cancer;

2.Detect the expression level of circSCAP in breast cancer tissues and cell lines and explore
its correlation with the clinicopathological characteristics and prognosis of patients with

hormone receptor-positive breast cancer.

Methods

We combined high-throughput sequencing technology and bioinformatics analysis to
screen circRNA closely related to hormone reéeptor-positive breast cancer from the GEO
databases. And RT-qPCR analysis was used to screen the most suitable target circRNA for
research. Subsequently, the expression levels of circSCAP were detected in various breast
cancer cell lines and tumor tissues. Finally, statistical methods were used to analyze the
correlation between the expression level of circSCAP and the clinicopathological

characteristics and prognosis in patients with hormone receptor-positive breast cancer.
Results

Compared with tissues and cells of other breast cancer subtypes, the expression of
circSCAP was significantly upregulated in hormone receptor-positive breast cancer tissues
and cell lines. Further analysis showed that the expression level of circSCAP was closely
related to the adverse clinical outcomes of hormone receptor-positive breast cancer, and
circSCAP was an independent prognostic predictor of the hormone receptor-positive breast

cancer.

Conclusion

1.CircSCAP was significantly highly expressed in hormone receptor-positive breast cancer
tissues and cell lines;

2.The expression level of CircSCAP was closely related to prognosis of hormone
receptor-positive breast cancer patients.

Key words: hormone receptor-positive breast cancer; circSCAP; prognosis
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Chapter II Study on circular characteristics and subcellular

localization of circSCAP

Objective

1. Verify whether circSCAP has the typical circular characteristics of circRNA;
2.Detect the subcellular localization and potential function of circSCAP.

Methods

The circBase database was used to analyze the genomic origin of circSCAP. PCR,
agarose gel electrophoresis and other methods were used to verify the presence of circSCAP
in hormone receptor-positive breast cancer. RNase R, actinomycin D and other stability
experiments were used to test the cyclic characteristic of circSCAP. RNA-FISH and

nucleocytoplasmic separation experiments were used to explore the cellular sub-localization
of circSCAP.

Results

CircSCAP was transcribed and back-spliced from exons 3-8 of the SCAP gene with 918
nt in length. The specific splice junction of circSCAP could be amplified only using divergent
primers. And, unlike linear RNA, circSCAP had the stable characteristics in resisting RNase R
digestion and longer half-life, indicating that circSCAP was a circular RNA. CircSCAP was
mainly located in the nucleus of hormone receptor-positive breast cancer cells, and which

predicted to play a potential role here.

Conclusion

1.CircSCAP had the basic circular properties of circRNA;
2.CircSCAP mainly functioned in the nucleus.

Key words: hormone receptor-positive breast cancer; circSCAP; subcellular localization

XI
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Chapter III CircSCAP promotes the progression of hormone

receptor-positive breast cancer

Objective

1.Explore the effect of circSCAP on the proliferation, migration and invasion in hormone
receptor-positive breast cancer cells;
2.Investigate the ability of circSCAP to promote the stemness characteristics of hormone

receptor-positive breast cancer.

Methods

After interfering or overexpressing circSCAP, functional experiments in vitro, such as
MTT, colony formation, EQU and others were used to explore the effect on the growth and
proliferation of hormone receptor-positive breast cancer cells. Similarly, after interfering or
overexpressing circSCAP, the Transwell system and wound healing experiments were carried
out to explore the effect of circSCAP on the migration and invasion ability of hormone
receptor-positive breast cancer cells. Subsequently, tumor sphere formation assay and
patient-derived breast cancer organoid models were used to explore the ability of circSCAP to

affect the stemness characteristics of hormone receptor-positive breast cancer.

Results

We found that circSCAP silence could significantly inhibit the proliferation, migration,
invasion and stemness self-renewal characteristics of hormone receptor-positive breast cancer,

while, overexpressing circSCAP could promote hormone receptor inversely.

Conclusion

1.CircSCAP significantly promoted the proliferation, migration, and invasion of hormone
receptor-positive breast cancer cells;

2.CircSCAP accelerated self-renewal of cancer stemness in hormone receptor-positive breast
cancer.

Key words: hormone receptor-positive breast cancer; circSCAP; progression; metastasis

stemness
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Chapter IV CircSCAP promotes fatty acid metabolism
reprogramming and affects the malignant progression of hormone

receptor-positive breast cancer

Objective

1.Explore the effect of circSCAP on fatty acids synthesis;

2 Explore the effect of circSCAP on fatty acid storage;

3.Explore the effect of circSCAP on the fatty acid oxidation;

4 Explore whether circSCAP affects stemness of hormone receptor-positive breast cancer by
affecting fatty acid metabolism reprogramming;

5.Explore whether circSCAP affects the progression of hormone receptor-positive breast

cancer by affecting fatty acid metabolism reprogramming.

Methods

Experimental techniques such as Western blot, Oil Red O staining, Bodipy 493/503
staining, and fatty acid oxidation rate colorimetric detection were used to explore the effects
of circSCAP on de novo synthesis, storage, oxidative decomposition, and other pathways of
fatty acid metabolism after interference or overexpression of circSCAP. Inhibiting fatty acid
metabolism by the inhibitor C75, the Rescue experiments were designed to analyze the impact
on malignant characteristics such as stemness characteristics and progression of hormone

receptor-positive breast cancer by fatty acid metabolism reprogramming.

Results

Silencing circSCAP could inhibit the de novo synthesis and the formation of storage
lipid droplets of fatty acid metabolism but promote the oxidative decomposition, while
overexpression circSCAP showed the opposite effect. Adding the inhibitor C75 after
overexpressing circSCAP could alleviate the enhancement of fatty acid metabolism caused by
abnormal expression of circSCAP, thereby reducing the malignant progression of proliferation,

metastasis, and stem self-renewal of hormone receptor-positive breast cancer.

Conclusion

1.CircSCAP promoted de novo synthesis of fatty acids;
2.CircSCAP increased lipid drops in fatty acid storage;

XIII
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3.CircSCAP inhibited the oxidative decomposition of fatty acids;

4.CircSCAP promoted the stemness of hormone receptor-positive breast cancer by promoting
fatty acid metabolic reprogramming;

5.CircSCAP affected the malignant progression of hormone receptor-positive breast cancer by
promoting fatty acid metabolic reprogramming.

Key words: hormone receptor-positive breast cancer; circSCAP; fatty acid metabolic

reprogramming; C75; stemness

X1V
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Chapter V The molecular mechanism of circSCAP in promoting
progression of hormone receptor-positive breast cancer via

SCD1-mediated fatty acid metabolism

Objective

1.Screen the downstream target of circSCAP;

2.Explore the effect of circSCAP on SCD1 and specific molecular mechanism;

3.Demonstrate the regulation of circSCAP for fatty acid metabolic reprogramming by
influencing SCD1.

4 Elucidate the function of circSCAP in regulating the malignant progression of hormone

receptor-positive breast cancer cells via SCD1-mediated fatty acid metabolism.

Methods

The downstream functional targets of circSCAP were screened by RNA pullA-down and
protein profiling techniques, and the interaction was further verified by transcription factor
database prediction and Dual-luciferase reporter assay. Rescue experiments were designed to
detect the effect of SCDl on fatty acid metabolic reprogramming of
hormone-receptor-positive breast cancer by Western blot, Oil Red O staining, Bodipy 493/503
staining, and fatty acid oxidation rate colorimetric detection. Rescue experiments were
designed to detect the effect of SCD1 on the progression of hormone-receptor-positive breast

cancer by MTT, Clone formation assay, EAU, the Transwell system, wound healing assay.

Results

We found that circSCAP could regulate the expression of SCD1 as its functional target.
Then,we screened the downstream protein profiles which circSCAP might interact with. By
Venn diagram of the transcription factor subsets of SCD1 and the protein profile, we found
that circSCAP might interact with RXRA to regulate SCD1 expression.

Dual-luciferase reporter assay was further used to verify that circSCAP combined with
RXRA and regulated the expression of downstream SCDI1. Finally, through Rescue
experiments, we found that overexpression of SCD1 could reverse the effect of interfering
with circSCAP on the progression of hormone-receptor-positive breast cancer, while
knockdown of SCD1 could weaken the promoting effect of circSCAP overexpression on the

progression of hormone-receptor-positive breast cancer.

XV
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Conclusion

1.SCD1 was the downstream functional target of circSCAP ;

2.CircSCAP regulated the functional target SCD1 expression by increasing and binding to
transcription factor RXRA;

3.CircSCAP promoted the proliferation and metastasis of hormone receptor-positive breast
cancer by SCD1-mediated fatty acid metabolic reprogramming.

Key words: hormone receptor-positive breast cancer; circSCAP; fatty acid metabolic

reprogramming; RXRA; SCD1
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BpieE AR P R Z R RIE A5 TIRES, EFEHERUE % & (Estrogen Receptor; ER)
T4 % 2 % (Progesterone Receptor, PR) DL A 332 f 4 K F 3 & 2 (Human Epidermal
Growth Factor Receptor 2, HER2) , LAt FLARE 3 ANUFM AL FIEE: Luminal A,
Luminal B. HER2 I REFRM=FAA (Basal-like B) B, BEZHRMMEIRERIY
ER 1 PR £ E 1 m/K PRk, H AT R IR IX S B K A FHAE 4 5 9 Luminal A 251 Luminal
B &/, Luminal A IFLARE A %KIE HER2, H Ki-67 MEHRBHEMR, HRESREAN
Scarff-Bloom-Richardson ] 1 48 2 £. T PR K& R Luminal B B —AMHHE
Luminal B ZY 2|35 H 20 o 48 56 0 40 B2 78 54 1 455 M0 o6 B e X B B B R Rk K -FL»
Ki-67 B H B R, £HEARK—EH. Luminal A Z4f0 Luminal B R H#E
SRR MHFLIRE ST A REEILRER KL 70%, —2ERFP R LG—FEE, BRIF
PRIGIT PR 2 PR IREDL. SR BE S2 AR PR 1 FL AR 0 FE AR 22 10 o F L 258
HE,

HAl, BRZEMEEALBENET EEZEQEASEIT. FRIBT. WTRBUTSE
VRS P riieTT REBRFEMAT N, FAGYHENBE AR REER, ¥
FEIZ9E M EZRR TR E 2. 5 ENEH RSk ik, MR ZE T RTR
HEIFED N, AUWHNAITIRDEE R T RE AR MOERHE . BEZ SN HER2
REZREK. RE Luminal A BIFLRE IR EFUGESEF, (BRI AN IETT 254 k],
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KRG EBAERENM, AIREREE 10-15 4, SEHIRRME AN RE SR
Bl, Luminal B RUEH GEESMAMEMERE, HKEEINRNFER 2 & X0 8%
R, XHEGHIA UETT WA B IRGER, RRHIGIT BRI AR
MU0, BEERERIT IR R, BOREE KAEYIR SR ARE BT LR, DSBS
EALiaTr, SLREERANEYTE. EMED RNA JTIESTERRE, BAMBRGITH
RTHFFE, REEENEFKEMEFERE,

1.2 BRATRA N ESEERL RS FROTRER

RIFEZTE (Metabolic Reprogramming) ALK T R%F & FhflEE 1T H—
ZIAETARENIRE, SEERE. BRE. SERREEEZ N NER, 5BENREN
REFEVIARI2L), BECAERER+RKirEz —M, AREMAROEBRRHERE TN
R, REEMNAEEFETHRERHARARHIAEDAR, XHEMNFTEE SR,
XA AR AR P R EE R 2B RIESE, RRITERAR X FLARBA B A K
MERRKREINEENEN. BRAHEREELBENRENRKEFIET BRBRE

HERiB. (Fatty Acid, FA) RMEHM=MHNEERS, HRBHIEEEMNLER.
SMEMERRA . TERET (Lipid droplet, LD) FEFLAREN T EE LM kR. Hik, 5
TR RZEEEARSARMBEARAPEEENER, AR —MEERIGTEHE
R, BRRX GBI GENMIEIRTT T IEMRERMAR R

AR RN EREFERAELTILA:

1. IR B BE RN TERTEE

NI & RS RA BN Rt R EhEE B AT, TERUE, BUE
HEHSMNERERER T RSBE R ML E Bgele. AREAMRP IR A KR
FEE T — RS G REER AR SN SRR R LB A 31T, X5
RENT R & AR R IBBE AR P &Rk, MEEFEHAAPREIBMBARE. Flm, 7
AR HABRNTT IR BR &8 (Fatty acid synthase, FASN) EAEEFE KN,
BEAMeR LRREERESREEARRERNEREEERE. o, RBHEREG T
T ZBEHEE A BT ATP AP ERZUARES (ATP citrate lyase, ACLY) {4, ACLY
HmFEMENE LREAEILEENN TS REEPEHERN T, R\ CEREERES
AR (ERU 18 @ i ACLY By, fnfE /N3 RNA Bifk###i57 SB-204990,
AT DA 3L 0 R S TR AR R = AR R 0. IRRTRR & KB EE Z TAHEE A R
1B (Acetyl-CoA carboxylase alpha, ACCA) MRAAEABERESESE, HEH
EEHRA R, UHE, HAEBHHEE A 2118 1 (Stearoyl-CoA desaturase 1, SCD1)
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R ZERMAARENERASTPHREERIUARE. SCD1 & —F LT KM
R MR R MAES, ERVIRRE BB R IR D B L N R NN E T RR, 1E
VAR AR R R B N B AR BB L S AR E AR, B RUERET L&
BEEE R EE ST IR R RN, DFEEERRR, TMUF 4RSS
heE, AT ERMAERSHEETFE, SCD1 A ERBEPUIEEEAG. o
FRER, —HE, SCD1 §d Rk B 75741 MR R (5 5 5 5ol i (R a8t 7L AR 4 Al
FIEEFAFR, 5—4H, SCD1 25 WAREMMNGEE/E, @it (Lt p s
MBS PR 1 & R FL AR A X BE DT M R R AN AR KT R Re E A . BRIk, #l%)
SCD1 MIVEMAIRE R W ARILARE T 251 . TS M A fr 5 /1 I FEVRTT SR 2 —,
SCD1 W] g R FLIRIERIT KB .

2. AR INEEAR TR R

MR T B 8-SR, ORI R4 i B A0 & 34 A i 4R B 93 b B S IR
PRGBSk 2R BIEE E T R . AR, TR EUY G55 7] f 2 /8 40 M TR i ik e
MW BAYLE, W CD36 NEiZIRMIFEZEZ —. CD36 £—MiFERZME,
UG SN HEY, SFKERNE. SARZEERED (LDLs)%. mKRESR
Ff) CD36 MEFREEE EWMETRMERHERMEX. AUFRIN, BEAEREHMENER
MEREMBEPFAETARIRICY CD44 A1 CD36 =ik, K+ CD36 HEEIIRRN
WK, FEEARNEEREAP, 4 FHH L, CD36 AT LME#H MYC Bt
AL, Hi8id GSK-3p/B-catenin IEEREIE EMT /5, #EM4ERF CD36 WIIERIRIEER.
A7, EEMMEERE, Bl YK CD36 RILBIUIIRREK CD36
EE, AMUATCLE R MRl EMT REMFRRDY, 07 CARE YT RS BT E LA 5%
BAL B . P TR0 4P B BT LA m = THD LAt A I % 32 2R B WO R SR G 4 Al P A R A
R, MEHRIAFABIZEA 1 (FATP1) 8 FATP2 LI EKS5MMBAIMNERIZHA FA &
4% B, 10 FABP4, MT{R#EMEERK. BBMLTRI. 22, EEE FA BRAJS
REEAMEERBART RPN EEY, elITREF I RNBIITEA.

3. AEMBRT R BREFANZE TR

AAEA R R RNEENS A RE R REREARNEERN R . —. IEHE
T, SRS R BB BUR 2 B4 R R FE KA, (B3R %
L 8 1 RS B BR s A2 AN Bh (L R ) DA AR S T AN s AR W 2 et . — T THIIE
BiBR & B3 I FF a7 T REFE P, TR AM TR, B E i A5 IR B R i BR% i 4
Fugg, CLHM =B SEBERMERMESRENR, AEAtRT A EEEEM. B
—7 T, REEFERKsZKBTRBEEEES (Perlipin, PLIND , BB THRREMHEAE
AR BT, BEEMERENAROFRIE BEZNBHRURE. XEEEC
WEOEHW=ERMARERETHEENEAG: — 7B 6Bl e,
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M DI HEREBCRAS TR AR R UK A 55— 5 H, BIIRS R ERERRIE TR IRE,
PAmg P A TR . PLIN BFESNER, HAg AR 212 PLIN1. PLINI &idiH
FIBEER AR R 40 i P9 Ag 7 BR R I B AR, BB AUR B, PLINI EEALIRE P RIET
W, FEBEZEBEIER PLINI RIAFRESA R UG E 7 RS,

4. IEMETFIENRELHRE

AR BRE 4t (Fatty acid oxidation, FAO) ZEITBABHNETERE, RITBRHEANL
BLEW, #B-BRGBEHEN RN —EWRAKIFREGEE. Kb, RERREE
B R KERV BB LN ABRIE, X—3REEhRBEEREEE | (CPTD f#
W5ER, BRIFTIGRIRE S0h 5| ARSI EMNES. CPTI A=FTEA: A. B
M C. CPTIA EHIFHARIBEFIRENETETR, BABALRUMZLERRYA,
CPT1A HHE HER2 FRMERIZLIRME P EEREMNSE, S5 REMBEKIETHE. 4
IR TR AR ZHEFE, R CPT1 8RA FAO HMFIFIERSMNERN IEIT BB T ¥
R ZBE M FLARB AT A e T R N2, EAk, CPTIC TERBAFIESE HAER
B R R A T TR A B A A 6 7 DA B AR 3 L AR b 8 388 B O R 1250,

i LTk, FLREAMEIRH R E B ERARIRE, aFEENRE RSN, B
FEIRR R LR IE PR E AL IS e . X A 4b T BURL IR S ) s iy BR A 18T 640 A st
N, RTRABESREELRENHBETPATEERW, MURSIRBEEAE
FEFIERE, IR TS MERE. Fitk, AR BRAHEREEILREF
FI{ERVLEIAEZENLE, TR RUIRE B R AL SRR AR, AR RE G ITF
FRBT R LT A HE £ G '

1.3 CircRNA W3Rt fR

1. CircRNA ) R3

CircRNA (Circular RNA, circRNA) 2—RKPAHEE, L6, HAEHRGE RFHER
JE4mS RNAPS, HAE MMM A MFETE, BE T 1979 Fild i+ EMEHE RN
223, BT UIE ARSI circRNA 5 MRE R, X5 FRITIRME X FRAH
BN T RPN GEER, HTEEENFMEYNE BEARRERRE, KT KE cictRNA
arF, FHIEERRAIERE RNA SUEH 80 2 47128,

2. CircRNA 4§ 5

CircRNA RIFHRIFAT 0 =K. B FRIFEH circRNA, A& TRIZH circRNA,
AR SN EFRIA ST RIS E circRNA. 48 FRIEH circRNA £ B Z AR MR
MR ZEE, MO RENES FREESFETHRZ P RKIEEH. CircRNA B
RIEKFRAEME. LM% RE, BHF5 EREF—ERTMH, 1878 circRNA AT
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ERENEYIEMABENE T REERCENAE. FRTLME RNA REZ MK 5'F
345, circRNA B RFBRI R R BIE A ), Bhb S'um e R0 3'55 19 poly A B
FYBO 3, Rk, cireRNA AR RILHE SR E M, AR5 Z 3 RNA S Bk 5E
BEES R (RNase R) HIFEMERNH . CircRNA —REHRFREF /K FRIERZEIER,
BREENTELET 5 Kt FHEEER, BAiEERMEFMREKTE, NHEmHME
HIThEeMA R, MH, AMAKN, REKRKZH circRNA ZIERBERK, BRHBEFED
# circRNA AT EABHZE R Z AR, MAERIRNEOS SHMRKIAEMLE.

3. CircRNA HJZhE

R circRNA ZHI—E#HIA N mRNA SHEETREMEREG R, IEERMECM AR
BEAIK, KIMRRERA—BETEEER, EAE mRNA HENEIFY,
FRAZHENFERESY, EAEML. ARABRSURERERT RIEEZEERE.
{£9 miRNA 7 FHI#ES, circRNA 5 KEM miRNA 605, BEEHRMIER,
#HEE R E miRNA FTHEERNRECD, flnE - MEERAEIEHN
cirtcRNA—iRS7, & miR7 §) 470 MRFEEAM A, ATLMERN miR7 B ¥ 45 k0
] miR7 &M LI miR7 R FUEERMREP), HRE, —ERIETFHRETF
SUFIR circRNA, 01 circEIF3J il circPAIP2 ¥ J5i#id 5 snRNA HI%FE RNA-RNA
HEEREAIEAZERNEFX, 5 Polll HAERBEEARRMERC. RERK
PONIERTD RNA, HRTHUBEBF S circRNA HRIBEAKIEDNGAISEE, FHLRER
KI, circFAMS3B ZEFLIREHA TR RERREKTE, HERBKBESIUMERE
REL, & circFAMS3B i RefIHIfE st g, JF/8 T circRNA BB B BT R0, 1t
4h, circRNA Be B S EHRABELEHREENEQRLENBFE, ATEARY
Thee SRS E 1, ELin, circMBOAT2 4 #IESCREB BT B4 & RNA 4545 EH PTBPI
SR R A1) B 22 4R A2 12 T (i i3 PR R B0 R ik R 16, '

1.4 CircRNA 53324 PHM: 2. AR %

CircRNA 1EA—R#I X AR ES RNA, TE4IMEA RA MBI L&A 2 HLH
Theedldl. BFFRY, circRNA BIEFE Y miRNA BB, SEEARMALIER. AW
BRMBEESTN, SHEREERRE. MEEE. IBELMEYEILER N, §Fh)
EBRZEREIRES, circRNA KERIICAGIARE. Bl EmEER 24 MH X EE
WL IR T E S ERMBTEIRES U LR THR A RNERE, WAREAR
MK, BENERSREERAAEREEW, RUHERE . RITBFRATR
circRNA TEBR Z A ZLIE H W2 TR FE AL, FREREZ 5HERG
FEPEFLARIE AR X B 2 TS WIAR S, IR A R UG T R B A B3R
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i FIF B .

AR, BB E T F R circRNA EBER A MRS A HEE S EEMN
fafe. Sang FEANRF AL T TEBEZHHEALBRBERRELAPEREELN
hsa_circ_0025202, TJLAFE% miR-182-5p ¥ miRNA B4, FHi#k—H /T FOX03a HI&
A F0 35 M DL SC O B 10 ) AN SR R E R IT BB, Chen FRIAZETEFH
circPFKFB4 BiZ 54 R #15454EE DDB1 1 DDB2 44, #{€# CRL4DDB2 E3
ZREERAE, NSRS ARE R RSB, Yang SiFEIFEE T H B-
HEEE (CTNNB1) AR EAIRRVER K circ-CTNNBI, {95 & K5 R E
E. WEEL, circ-CTNNBI ZE R ZAEIABRBHLMMM AP REL LiF, HE5EE
BEWARBUSHE, HlHE, circ-CTNNBI 44 DDX3, {E#ENERETF YY1 #
RAEEER, ANTTiERES p-2BEA THESE FERAEEHRBHXCH THERY
HRRIEP,

FEAARY, BALELN GEO HiEEFHSEES F#ITEYE RS20, ik
W E 2P SLIRIE T B RIS circSCAP. TENGREEAFIMM R P TRIE ST,
RIMETREENEER B AAREER. BIThRES T, BIF circSCAP RFEEZ 4
FR A% PLARTE AR AT R AR B E AR A S B S R B RE ) . D@ T
W e B E IR B H S LR ARIER, circSCAP {233 SCD1 NS A SH#RE, U
MR PR T R A B AL
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F—8D BMESZEFAEIRMERX circRNA RIFERTIES R

=]y

1.5 156 5 8R4k B A FLARSE AR OS] circRNA;
2 WA AL KRR T cireSCAP KIRZK P 5#E AR RIS B
i RFFAE X UG BIAR S .

WR575%

1. SCIAPE

1.1 AR

BE BTN EEERIEFYEFE (American Type Culture Collection, ATCC)
ME&HEAMN4EE, 85 MCF-7. T47D. MDA-MB-231. MDA-MB-468. SKBR3.
ZR-75-1. HS578T. MCF-10A 1 HEK-293T.
1.2 IGERIEZ

FATEHE 2008 £ Z 2016 FAE R KEF B E RIS NEEZEMRMEILIREL 109
BlEE, IEBEEFANALRERES, AEREZENERENER T EFHSR
. BRNELUARFFEEREVMHEAREEESNE, B 7 HTGHEEE. fFEMEEH
B. IERESERMERELE, HFEE 30 SHASTHREERM. B5. 2EEAK
BE, BEELEIHE T-80CHEBRIBKAF R, BIFRBRNMEHELAEEETT
RIEREEZ R RAESE, FKIEXREBERKRESZR A4S (American Joint Committee on
Cancer, AJCC) F|HPrHi@ELE (Union for International Cancer Control, UICC) )43
HAbRYE, XPREZERE . WKREZES KNS HRT HE. EWREREER, CHRRER
RO TRIFARESS. BMEARESREF S BEIRRE, FBEd T ILARKRFEFEERR
BERASH HEERAE.

1.3 LR

1.3.1 S M35 I8 R A7 AH 2557
2 FR 2\ H) RAFFRAM
EER/EEREBEEATR (100x) J6 5 Macgene A H] 4°C

RPMI-1640 35555 Jb3E Macgene 2 ) 4°C
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ZHEFH (DMSO) % & Sigma-Aldrich A F] H{RE
fa4-1iE (FBS) KRB EDRELFRA A -20°C
DMEM/F12 5555 I3 Macgene A ) 4°C
JEES-EDTA (10x) It 3 Macgene A 5] 4°C
McCoy's 5a 35773t 3t Macgene A 7] 4°C
SifiE (HS) EEFRR KIHRBHARAE] -20°C
BERR Hh 22 pP ¥R PBS R EFR LG AR AF 4°C
DMEM (Ei¥E) BryrE Jt 5 Macgene 2 A 4°C

1.3.2 RNA $2EUH %A
TR A7) RIFRME
RNA-easy Isolation Reagent R R VA MERE A A 4°C
DEPC 7K % E Sigma-Aldrich A 7] 4°C
TKZEE E RN R A 8 i
RN E 28 A = A R A A = EE

1.3.3 SERf B & PCR AHC LR
Z G RAFFAE
SYBR Green qPCR iR HI & W ERRAEYERA T -20°C
DEPC 7K % [E Sigma-Aldrich A ] 4°C

1.4 SCIRFEH
LI FEM NF
6/12/24/48/96 FLIR 7= Eppendorf /A ]
6 cm/10 cm I 7%= Eppendorf A 7]
15 mL B.LE EERTAHE
0.22 um/0.45 pm JE2% £ H Millipore 2 7]
ERBRFE HEFERETRGERAF
#} O i parafilm YEEMESEE BB AR A A

1.5 BAKE

1.5.1 G TFR
E4 1) EL 47
FBS 90%
DMSO 10%

1.6 TEGE R
£ 2]
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B & Eppendorf 2 7]
HAS) 2% HE IKA 2]
METES Fringk ESCO A F
MECE RO EERR VH/RBEERAH
IR BB O ZERR CHRAEERAT
2 B3N AKAX % [H Millipore A F]
R H 4 Olympus /A 7]
PCR 1% HARETES B RAE
SRt & PCR X Bt Roche A A
NanoDrop 2000 ZERR V/RBERAT
EREEE S RERELHRIREAH
LEIEERARKER LEREEITEWERAT
{HIRKB 5[ GFL A A
-20°CoKFE HAERMTER
4°CIK5E EEERCH/RBHARAE
ENER ] EE W R 5 HEA T
vk % E B BB R AT
2.XB5E
2.1 PANIF

1) ¥-80°CHA VR IRAF M ML APRIKELH, FFHEBI PE FEF.

2) # PE FTERE—IHIHREAECHR 37°CEKBFRERS, AEAFM
EFm SR

3) \PE FETWMBAETZEIE, HH 75% B ESPERITHE.

4) BAREBR/NOMEBRERES SmL B2 HFEM 15 mL BHLEF.

5) FHB—15ml BLOESZ B FENRBAE O, & B %KMH 25°C, 800 rpm,
5 min.

6) BOSERGE, BURHHMIERN 15 mL BOY, RFELERFE, EBTHMR
7) FIEFMAMANEEREFE, H | mL B#EEEMBITRE, MABEFRIA,
ETELAHARFIEFRL, BAREBEEBRAERE.

8) FrUHMUISSERIINE, WHEERIT R THE, MEEFRENR.
2.2 ERIESE

AR P ERAOMRREE ATCC, HIEFERME 10%B4F MIEM 1%5E
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K- BB RWARMERE SR b, MCF-7. HS578T. MDA-MB-231 fil MDA-MB-468 4 3%
FET5€4 DMEM £33 &% ; T47D f1 ZR-75-1 SHAREE57 T RPMI-1640 B55%k, Hifrs
RN 10%A84F M5 1%E B E-EE B M 0.2 Units/mL R 5 EK ; SKBR-3 117 McCoy's
Sa FEFEEFHES, HBHREPRM 10%KBFNEN 1%FEE-BER; MCF-10A 41k
10 pg/mL FREBE. 20 ngmL RFEKEF. 100 ng/mL BEFE. 0.5 pg/mL ik
AIRIFAAN 5% 5 ML7E ) DMEM/F12 54K, Frg@MRERE 37°CHEH 95% TS
A 5% COSA RS MHEESZ TR EK.

2.3 MK

1) WEMM: WREEIRERBMEHRER: BREFFHARRL, £
FEMETNE, HFEFEAE 80%ES, AKRERIF, BILMESE MR RETTEN
R T ROEELSE.

2) IREEAME: ERABEIE, HAMA PBS BRIt 3 EE, MAKE, A 37°CIER
BFRFEHATENL, SHRAHEETT, SREEREAXESTEGEES, MASENESE
MFEREEFREL L. SHENT R AR ER 15 mL BOE P,

3) REMMRITRE: BHEARERN 15 mL FOENKREFERABELY, ®E
%fF 25°C, 800 rpm, Smin.

4) BCEHRFE: LL9: 1 MHHH% FBS 1 DMSO IBS&H.

5) A4 BEOSRM 15 mL FO0ERE, MBI LE, AREFNRET
WEBHMITEFH o EHEFE, RERANSESGRTEE. BE, BHEFEBRAN-80°CHE
RIBVKFEHEATRERRR. 24h 5, CAGRNAREHEBIHMOEAREMEEN, DR
KHRTF .

2.4 AR RNA 8
(1) ZHREFEAS B RNA $2EX

1) KB ERYE ARSI A R, FEEFE, A PBS ¥k 3 K.

2) mIEA 6 FLARKI4H L EE R AL E 0 500 uL Y RNA-easy Isolation Reagent, #ifx
M SERE, BJEE AR ZRIT DURR 40 .

3) HBABKE 1Sl BLER, RERITEERAERE, ERHFE Smin.

4) | R IA 200 uL DEPC /K, FRRERZHERERT 15s, HEH
B =E 5 min.

5) fEEET, LBL12,000 g 35 E L 15 min.

6) HEUHELE, WS AEBHN LR RNAFIBE AN T BITR(ERR), DT
B EEZE-IMHHBELE.

7) [ RNA EBFIMAEFRR AR, ETHERY, ZEFE 10 min.

8) JNA 500 uL A DEPC /KECHIM 75% .82, L FEBIATE 2 8tik, M RHER,

10
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e &F .
9) 7fEEHE T, LA 8,000 g HiEE L 3 min, RF LiF.
10 EELSB6MT, #RLEWHE .
11) IO AEE#) DEPC /KIEFEUTIE, ZEIRIRGE 3 min, FTEEBITE.
12) MERIE RNA RE, BRI RNA P15 35 5 E-80°CKIARF -
(2) HZIFEA S RNA 2
1) BATERIFUKE, ISR 1.5 mL EP & Tk LTA, KR T-80°CHIPL AR
ALAFEFHLAR Y, AEFHBAEXNRATA EP &Y, TIK LR,
2) FRERALTRAE— 6om I, AFERTIVIBEEBEELE D, KA 25
mg HZRIMA 500 pL. RNA-easy Isolation Reagent, B /5 {3 F B34 Ui BE S5 B BE A 5
AR RME. RS RAMMES L RNA FIREGTFE.
2.5 5 RNA R¥ R cDNA LB
R &R TR YA F) Evo M-MLV ¥R &MU H, BAS BT .
1) B TIIREFPHIRMNER, ERERSA DNA

%1l A&

Total RNA 2.0 ng

gDNA Clean Reagent | 1.0 uL

5xgDNA Clean Buffer - 2.0uL

RNase free water | *HFE 100puL -

RBREWITIES, PCR RMNFEFN 42°C 2 min.
2) HEBTFIREIHURNGER, REREFRNE

A7 IAE
£BEKEH DNA 1R MK 10.0 uL

5x RTase Reaction Buffer Mix I 4.0 uL

Random 6 mers Primer (400puM) 1.0 uL

Oligo dT Primer (50uM) 1.0 uL

RTase Enzyme Mix 1.0 pL

RNase free water #h5¥ 2 20.0 plL

BBEWITIRA, PCR RFNFEFFJ 37°C 15min, 85°C 5 s.
2.6 SCRI 2SR PCR A4

SER B PCR MRIE X BB A4/~ 5] #J SYBR Green gPCR A7) & B F 5 R A& 1Y
REMEZR, #iTEE PCR 41#r:
=8l HIAE
1% 1 (10pM) 0.2 uL

i1



W AR R 22 A ST

54 2 (10pM) 0.2 uL.
cDNA 2.0 uL
2xSYBR Green Premix 5.0 uL
RNase free water *MFFE 10 uL

¥ IR RNIREEIMA 96 FLR MR H, {#F Roche 2 5] AYSEH 5 & PCR {17,
PCR RMNEFMT:

Stage 1 AR Sep:1 95°C 30s

Stage 2 B R Seps:40 95°C 10s
60°C 30s

Stage 3 B2 Sep:1 95°C 155
60°C 60 s
95°C 15s

R SRR A R S 51 AR T -
BFR Fr 3
Actin Forward: CACCATTGGCAATGAGCGGTTC

Reverse: AGGTCTTTGCGGATGTCCACGT
CircSCAP Forward: GCTGCCGTGGTCACAGTG
Reverse: TTTGCGGTCAGAGTCCACAG

2.7 BIEGIH S5
B8 B4 247248 F GraphPad Prism 8.0 A1 IBM SPSS Statistics V23.0 #1T. FRIEH

BHH, —RAPARAZ EZERE ST Student T %, R Kaplan-Meier
AL I AT B 22 DL log-rank A TS 4N B 414 77 B 28 2 ] 0 22 52 1O 7 Vv 2L s
BEMITUSHIT 7 H7. Pearson HIXRHH T IHEARFEEREIRZHEIHERXE. TR
TR DB B FI98 (Mean) +hr#EZE (Standard Deviation, SD) #7R, p < 0.05
ARG FE .

WstaaR

1.CircSCAP FEM ¥ Z4PAE TR P I RIA

AT ARB IR S EYER I circRNA, 4114 B GEO #48 E (GEO: GSE101124)
HITEDER %ﬁ\*ﬁ A fold change>>2.0 1 t Ky % p<<0.05 N RME R, THiEH 149 4
AR A 4R HAE R LIEN circRNAs (B 1A) , BFE 94 4 AR circRNAs
155 AT EKJ circRNAs (B 1B) . £ 3 FiJ8 40 B F0 1E 5 40 f /) RT-gPCR FRikxt b4

12
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#7, hsa_circ_0065214 7E/T 8 I~ LiAMIZ R circRNA BB RIEKF RS, HHEH5H
IEHREABEFETARE (B 1C) . FHit, hsa circ_ 0065214 & iE AR E
BT. MIBAKEFEAM CircBase HIEZFEERE, hsa_circ_0065214 KIE TR AEH
SCAP, #1449 circSCAP.

A B C

& Volcano Plot

o

= MCF 10A
MCF-7
T47D

N W s
o

B 1 CircSCAP N &R Z AR R 7 L1 circRNAs
Fig. 1 CircSCAP specifically upregulated in HR+ breast cancer

(A) AIFEALSMIEFH I ISHL P BEZRRIER circRNAs I E . 4 8RR circRNA L,
# a7 circRNA T 8. (B)CircRNA FiAEH) K 1L B (COFT 8 NFRIAF E Y circRNA 7E MCF-10A.
MCEF-7 1 T47D 4 FKiEKFH RT-qPCR 747-

BE, RAVEHLMEA RT-qPCR Xt He4rtr A [E 47 W Y 2L AR s 41 43 A0 IE & 4 4R rp
circSCAP IR ZER, SHMTAALR (HER2 EERM TNBC) #Et, circSCAP 7E#
F TR ILIREAS (Luminal A A1 Luminal B) 455 Eif, XEH circSCAP 7]
BESEEZEATARENREITIER (B 2A) . RN, EARSFEEILIREMR
A, BATE SR circSCAP HIRIEAKF, KINFEEE 2440 M 2L AR 4h i i
Rik/KFEESTHMATROAREMNR (H2B) . UEERIEH, circSCAP AEE
AR FLARAE R R LR circRNA.

A B Cc
c S
15 . g 20 =— 2o %
3 10{ T o [ ] £015
o A o 10 | X< 0
% 5 < 51 A 8510
S 2 0y =S
20 8 5|1 ‘ 8% 5 H
S 51— 0, 10 ———— I s e s e e
s & & S AT T P QA
g & & & DS AR AN
RPN I LR SRR NN TS S A
e{\(g S & IRPPHE @
B 2 CircSCAP EAIREBHHIRIEER

Fig. 2 The expression difference of citcSCAP in breast cancer

(A) EFHSAMBKEZEMAMEABRBAHLAD circSCAP Fik/KFH RI-gPCR 4#T. (B)
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FhILARIE AR WA circSCAP RiA/KFH RT-gPCR 73#7, £13% Luminal A B (n=48) . Luminal B
B (n=61) . HER2 5% (n=19) M TNBC (n=59) . (B) NEIIEMMEAD circSCAP F
iX7KF# RT-gPCR 4347 .

2. CircSCAP RIFRIAKF SIS IR T B B R In KRR S RHE R PR X

HATREHLIZEL 109 BEERZAFIEILIEERE, RIE circSCAP RiAKFHI=ES
ANMH, Kaplan-Meier £F 3P K, circSCAP BRIEE LS ETER (Overall survival,
0S) LR AEFH (Disease-free survival, DFS) Z&EREEFH * (B 3A-B) . CircSCAP
FIEMBEFEARFHER AR 1 Fizn, A cireSCAP RIES5 B HEHERFE VMR,
W, H—BRERRMEEERST, EH circSCAP MIERIER R ZIAMR A iRE
&1 DFS #1 OS FJBILFUETRMEF (£ 2-3) . 48 EREREE, BRIEAM circSCAP
AIREERM R ARSI EEN BRI EF EF REERMER, B5FARASH
K, ERHE—FHR.

A B

Overall Survival Disease-free Survival

1004 X

1004

HR=2.472(1.089 to 5614)
ogrank P=0.0305
Low

HR=2.742(1.222 t0 6.108)
logrank P=0.0143
Low

Percent survival
(6]
o

High

Percent survival
(9]
o

01 . . = g 03 - - High
0 50 100 150 200 0 50 100 150 200
Follow up time(month) Follow up time(month)

B 3 CircSCAP 7EHR ZARPA 1 ZLARSE T A7

Fig. 3 Survival analysis of circSCAP in HR+ breast cancer

(A-B) {£/ Log-rank K 3031 L R K% F EERMEZEMAMEIIREBERT (n=109) HEE
£ (A) MEWEFE (B) #4T Kaplan-Meier £ 777,

R 1 BRZEMREAREBEERRERESF

CircSCAP expression
Variable Low(n=55) high(n=54) P
Age 0.694
<45 22 19
>45 33 35
Histological Grade 0.827
G1/G2 39 41
G3 15 13
Unknown 1
Tumor size 0.839
<2cm 17 19

14
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>2cm 35 35

Unknown 3

Lymph node metastasis 0.698
Negative 34 31

Positive 21 23

K167 status 0.687
Low 17 19

High 38 35

Recurrence 0.036
No 48 38

Yes 7 16

2 BEZBARILRERE BDETFHNRRENS BRI

Univariate analysis Multivariate analysis

Variable HR (95% CI) ‘ P HR (95% CI) P

Age

<45 Reference

>45 1.516(0.622-3.693) 0.36

Histological

Grade

G1/G2 Reference

G3 0.825(0.35-1.947) 0.661

Unknown

Tumor ‘

<2cm - Reference

>2cm . 0.739(0.304-1.796) 0.504

Unknown

Lymph node

metastasis

Negative Reference

Positive 4.907(1.933-12.457) 0.001 1.984(0.757-5.205) 0.164
K167 status | '
Low Reference

High 2.558(0.87-7.525) 0.088

Recurrence

No Reference

Yes 181.319(24.069-1365.98) 448E-07 140.387(18.276-1078.369) 2.00E-06
CircSCAP

expression

Low Reference

High 2.669(1.098-6.492) 0.03 1.559(0.635-3.832) 0.333

R3 WRZEEEIREBELHREFHNERRNZ AR LT
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Univariate analysis

Multivariate analysis

Variable HR (95% CI) P HR (95% CI) P
Age

<45 Reference

>45 1.622 (0.671-3.92) 0.283

Histological Grade

G1/G2 Reference

G3 1.147 (0.491-2.681) 0.752

Unknown

Tumor

<2cm Reference

>2cm 0.987(0.432-2.258) 0.976

Unknown

Lymph node

metastasis

Negative Reference

Positive 3.419(1.462-7.995) 0.005 3.635(1.550-8.525) 0.003
K167 status

Low Reference

High 1.601(0.635-4.036) 0.319

Recurrence

No Reference

Yes 25234.252(0.000028-2.260E+13) 0.3350

CircSCAP expression

Low Reference

High 2.858(1.185-6.896) 0.019 3.074(1.269-7.446) 0.013
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89 CircSCAP IFRFFM & I 4B E ALY FAST

HMREH

1AM circSCAP 275 BA circRNA L7 B ER IR 25 ¥R

2HRF circSCAP FEBER 32 14 FH 4 7L B 76 20 0 A X 400 M = o B A TR B

HB57EE

1. LM

1.1 fAfR
RS AFERAMARRRE S 1.1
1.2.5CRA
1.2.1 A ARAF FIEE 77 AH %A
AFSH AT ER R RSB 1.3.1
1.2.2 RNA ¥, R¥F &L €8 PCR AHKIAA
ARG H R A R R A S — 34 1.3.2

1.2.3 RNA #25& 1% L3048 X 7

IR F A F] EIF R
MEHEED % [E Sigma-Aldrich A 7] -20°C
RNase R (20 U/puL) 5 REVRHERGERAF -20°C
1.2.4 TEHE B vkARRIAF

LIS AH] RETE KA
B RERERR FHEESF BIOWEST A ] EiR
6xDNA _EFESE MR HEREMER AR 4°C
YeaRed Nucleic Acid Gel Stain L E X EYBIHERAF] 4°C
DNA Ladder A HERIBERAF 4°C
1.2.5 RNA-FISH L3 <7

LIS AT A\ H] BT
4% % K Pk IREFEBEERAF 4°C
PURGE K FEERRAE 4°C

17
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1.3 SCIFEH
AESH IR T EH R FEM R — AR 1.4
14 BARKE
DRAE VR BB VK BT % SOXTAE ¥
%l AR
0.5mmol/L EDTA (pH=8.0) 200 mL
VKRR 57.1 mL
Tris-base 242 g
1.5 EENH/MGH
R G
B 7% E Eppendorf 2\ 7]
B LIES ESCO 2 #]-H i
B RE LA EERR CHRBEERAFA
IR EE B O AL FKEFER CHRBEARAF
4 B 3 aikAL % & Millipore A &]
HFEHE HZ Olympus A &]
PCR 1% BREFEZEHERAT
LRt E & PCR X Hi 1 Roche A 7
NanoDrop 2000 *ERMHRBEAR AT
(EMEREE ] PERELRRE A
BB RBR RS % [H ProteinSimple A 7]
-20°CYK%E HAR THEA
4°CYkF8 XERRKHERBRARAF
1BR TR B E 7k L5 HlE A F-RE
I8 R HE EEFR CHRBEGRAA
2.5E 5%

2.1 RRIESE. KFE. K

MXLRHFESNE 555 2.1-23
2.2 fHBEHEZA S RNA 28, REFESCHER PCR B
XL HFES NE 59 2.4-2.6, RNIEFFERAINSIEET:

2 R Fr3

Actin Forward CACCATTGGCAATGAGCGGTTC
Reverse AGGTCTTTGCGGATGTCCACGT

18
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CircSCAP Forward GCTGCCGTGGTCACAGTG
Reverse TTTGCGGTCAGAGTCCACAG
GAPDH Forward GTCTCCTCTGACTTCAACAGCG
_ Reverse ACCACCCTGTTGCTGTAGCCAA
U6 Forward CTCGCTTCGGCAGCACAT
Reverse TTTGCGTGTCATCCTTGCG
LinearSCAP Forward CTCTGGGATCAGGAGCTTGGAGGAG
Reverse CTTTGAGTGTGGCTGAAGTCTGCAG
SCD1 Forward CCTGGTTTCACTTGGAGCTGTG

Reverse TGTGGTGAAGTTGATGTGCCAGC

2.3 fpRtE A X E4H DNA HEEY

BAME A RBEUREARA G HAMREREA DNA REUAF &, BAESLRSEHN
T:

1) 7TEMGEEA KIS FRY, HARBIMBERSRLBMME LR, BEmAE
mFREFRERP EENIRE. BE, ERABERBRERITHE, EABmMARESTM kR
BRSO EREEN. BE, HEERABBE LSmL BOER.

2) #% EREBEHELL 10,000 rpm FHEBE L 1 min, B’F BIE, FFION 200 uL SR GA
RGBS . |

3) SN 20 pL Proteinase K ¥, B4, FIN, BaIE&BBHHRE 70C.

4) SEEEINA 200 pL 200 GB, Bt F FTHBAIMKES, A5, £ 70CTRE 10
min G E.

5) FEfE, O 200 L /K Z.82, BEGIRE 1Ss GREEHE L.

6) ¥ L—ZERBRAWATIEMARMAES, LL 12,000 rpm FE 0 30 s, {5
B, BRI RS EE .

7) WIAGZHYR GD RATINIATC/K 2.8, [A R M IO 500 pL LR GD, A
12,000 rpm % 3EH 0 30 s, BEEREEES P OBE, BRHEEHETWEEAN.

8) FINEELE PW RATIMATL/KZEE, MBS A 600 uL LR EHRR PW,
A 12,000 rpm #55# 5.0 30s. ER WS BRFIE.

9) WM EHE TWESERN, LA 12,000 rpm #5350 3 min, FE)EHEKREE N
M. IERMHAEEEER T BAHEL 8 min.

10) BRI ERE S —ES 1.5 mL BOES, mREHE G S EEAL N O InNE &
=K, FiRHE 8min, HOWEELETFHBEHREK.

11) ¥ E R EF A DNA H#TRENE, FEFLEESFCEMIREMB M.
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2.4 LB ¥ D AL TR4MR

1) BEEFNARKERER, WaBEAINANIRBFALS.

2) FFEIMMENLEESS, SLRFLHIZIER A ELE Ohy 4h. 8h. 12h. 16h. 24h fIA%
WRIEA 2 pg/mL FINELEE D.

3) InZGEFRAARNEREE, SILABHRRRFERE, A5H PBS BK=E.

4) FMEEAIIN 500 uL RNA-easy Isolation Reagent iR77/3% #8 ik sk36 30 IR IR B4
B2 RNA, XHEEUHIA RNA REFGBET RT-qPCR 447 .
2.5 RNase R jE4Lscie

1) WHENGEERE RN, B LR b B T4 M8 RNA FI3REL.

2) HETRREARRIBINR PR :

%l IIANE

& RNA 3.0 pg

10 x RNase R reaction Buffer 2.0 pL

RNase R (20 U/uL) 1.0 uL

DEPC 7K ¥ Z 20.0 pL

3) 37°C& M T E 30 min, FH7E 70°C% M T#EE 10 min.

4) ¥HAJE R RNA 2idk, i@5d Bk PCR R FER B AL f ok ELBEFR IR RNA A1
LR RNA kL B KRk,
2.6 SRES PR IX _

1) H-SEEAEVEEER: AR B SOXTAE SRR L IXTAE &1, 1%
EL A ZE HE TR P IO BR AR PR K & TAE SE0vPHiPECE R 1-1.5% KB R E Y
BN A B, FERESBEMELCEY, RERNEEHEAE, MA DNA KRR
P RHR A A B RINBER AR F, BART, WEERE.

2) BB : PR PEREEE R FEHE A, BIEHE, FRRURT B
FEPKFES, TIN5 I B KSR R L R B b

3) BEMALEE. TEREARMEFS I DNA marker, 5005 6xDNA _EREZE R
WIRE, FRRAKERN 10 uL HBBHEIME R BT .

4) BEEHE: BEBEREARTR, REERBIE, £ DNA 7£HHER THEEK
3.

5) BB FRAGKRERENESKE LR RY, FRETBESMN
KANFAT S A AR E
2.7 R B

FA1M# ) Invitrogen 2 7] 1 PARIS™ i 5 70 B iR & 7 FIR U R 40 B8 RNA, B
RSB P IR

1) KEREEEREFR AN A 37°CIEIBIEFAM PR, A PBS ¥k 3 1K, B/EMAR
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R 4iivEiL, HBEEEOE Y, 800 rpm E L 5 min.

2) SERVK¥ I PBS VR AT AT = IR AR BRES, BEE DI 300uL T4 BTG
AEH PR RBMEE P T AREIT R, B TKLE 10min, BEE, BEAITHKERR
TEBE—NKAHELEN.

3) BEONTAEHIRE 4°C, FRKEEORFRFAEZTE, K45 500 g B0
5 min.

4) f#H 200 puL BEEK SF MHTRIN LR/ OEBEIK EFH 1.5 mL
BLOET, FEREHRZNARE TR A YK E A 840 b

5) FEREEOEMFEREG 5 min, HE5EMARZRIIE LERERBIK EFHK
1.5 mL ELEF.

6) Fa4if FRIREUI A IR IEZE T 5 AMAEERT] 2xRB/EEER
BE, #&HHTRNASE. .

7) {EH 1.25 & ERRHER AT 100% LB REBY I RERE.

8) AlLiESHd IR A Y E.0 30s, FEERTKEE P HIER.

9) 1A LEiTEERFMA 700 pL FRHF 1, B 1 min. FHEETWES PR,
FESHFRAREHITRERE.

10) [ _EE 5 yESS AN 500 pl PRI 2/3. BRE D 1 min. FHEIPIEE F
. HERERKE. '

1)K LRI ERHMAFTHRES . FHMATHRZE 95°CH DEPC /K in it 78 2%
fFRat . YREEES O BIUCEEE A RNA BIHTAY 1.5 mL B LB,

12) S4B FIZAMIR RNA SEATUREIISE, 4% Fl T /5% RT-qPCR M4 Bl 774
3-80°CUKFEF . '

2.8 RNA 53k M{I#3Z (Fluorescence in Situ Hybridization)
KIRT, SRR IR AR RAE R A AT A& B S0 T AL B 4 LT SEER AR

=%l s RIFFM
Buffer A (TritonX-100) 0.1% =ZR
Buffer C (20xSSC) 4x =R
Buffer C (20xSSC) 2x EZR
Buffer C (20xSSC) 1x =I5
Buffer F (Tween 20) 0.1% =ik
WEHEF 100 pM -20°CiBE 5%
DAPI LAE# 0.1% FEiRE
RSB P RINT:

1) ZafsitRE, & 24 FLRP/NORANTHEPERRH, BEEIER 50-60%/)% 5
B ACE T R T 24 FLAR P, 7ERSFRME P RNLEE,
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2) BEREFRE, FRBBKIKIMARIE PBS Hhik4iiE, K Smin. BE/5HBRE
% F PBS, FHAIA 100 pL 4%% RHABHTHARE S, EEEHE 15 min.

3) B 4%ZEKTE, FHABBIEIMA 100 uL 0.1%Buffer A, Z{EFFE 15 min.

4) T8ER 0.1%BufferA, FRABBARKIKXIMAFIE PBS YeE4M, BK 5min. S
B HAERIE PBS, NN 100 pL 2xBuffer C, 37°CIEEIEFFFAEME 30 min.

5) RATFHR 73°CEB/KIBH, 34 Buffer E A 1.5 mL B0 & 73°CHE & 30 min.

6) PREIMATRAMMBBERE BT, SEHAE 73°CEBBEYE 5 min, FH—IRE
W FFATIELR, RENERE TIERERE, fa: 0.5puM. 1 uM. 2 uM. 4uM %

7) #B& 2xBuffer C, FHH0A 100 pL B EHREBE AW, AL IER:, I
BHERET 37°CHIEREFREN, TRER.

8) KH, MIER 37°CEFEFIMUEL, BREEEAY. HE, SLPIMAR
FEIN#HAZE 42°CHI 0.1% Buffer F 100 pL, #ET 5 5P BB ABER

9) 5% 0.1%Buffer F, FFIIA 100 pL 42°C Fi# ) 2xBuffer C IR MPES 5 min.

10) #B& 2xBuffer C, FFHIA 100 pL 42°C FiH AT 1xBuffer C EFIPES 5 min, R

11) m@/\?wﬁfm 100 ul FAZAEHFFEN DAPI Je B iR, ﬁﬁf%ffﬁiffiﬁclﬂﬁ%@ 10
min. BE/5EABRE/N LI DAPL ek, 35/ PBS MATMIRILIE, SRERE 5
e, DIIRBRRZ KBS

12) H A A, ETFENRBT LAOEIERRN, AETRRSM e
BT BAER PR RFINERAL, POt BMEE T MEHHE.
210 HIBLEH S |

Fif 835 2 ¥ 398 B GraphPad Prism 8.0 #:17. BRIERH B, —RAPAREELZ
(B8] 25 57 B 7 HrgEAT XU Student T #2360 . FTA S H3B I DB - P BtrlE 28R,
p<0.05 NEGIHT%EX.

WRLGR

1. CircSCAP R A circRNA R EIFHRIGE

HTF circBase BB ZE, BAIKIM circSCAP £—MEFHIFOIR RNA &8, KER
915 nt, FIFE T Ytttk chrd: 47466974-47476627 140 5T 3-8 I B X35
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ID hsa circ 0065214

Position 3:47466974-47476627 —_—i

Strand -

Genomic 653
length

Spliced CCAGCTACH= = GCGGGTAG

sequence 915 N
ic 5 i D) () - ) (D 3
Back-spliced site
ANNOTATED

CcDS

Annotation cocing CircSCAP
INTERNAL
OVCODE

OVEXON
Repeats NA

Best
transcript

Gene
symbol

K 4 CircSCAP HIEFHE R

Fig. 4 Genomic information of CircSCAP

(A) CircBase ${(#EET circSCAP HfE8. (B) (LB SrREFEYAD circSCAP i SHRE
B. (FTE) H/ET 3-8 RIABEA circSCAP R~EE.

AN cireSCAP WIAFAE, AT X BT 4 Stk — B Rt 7 K #5149 (Divergent
primers) FIUREL54 (Convergent primers) LUEF MY X B SCAP HIZRHEFIFIK RNA
HB. TERE MCF-7 il TA7D 40/f) cDNA F1ZEF4H DNA (gDNA) 4 54T PCR
318, ¥ I8P~ T I RENE RIK, 45 RN, 8 SCAP T LA cDNA 1 gDNA H¥14,
MR SCAP R EEM cDNA 31 (B 5A) . MZkE & D T LS| 28 mRNA ffasE
P, AT fFIREX MCF-7 1 T47D 4+ 8 RNA #4744, RT-qPCR &R FKH
circSCAP [ FE IR 18 /MY, KT SCAP I, BHA HiaE KT

(B 5B).RNase R AJLAM 33| 55 RIEAELME mRNA, FHHEMLILTEIELHE mRNA,
FEREH) MCF-7 1 T47D 42 RNA # /0N RNase R 7H4L/5, RT-qPCR &R &R,
circSCAP Ltk SCAP FE#E#kHT RNase R BIH 1L (B 5C) . CircSCAP #3x¥ R R A
Random 6 mer 5|4)3k78, MABEH Oligo dT 5|#13k18, MLkt SCAP #30] LA MiFh
5|¥FEF K13, EB CircSCAP #t5k poly A B, BEFWRIFREH (B 5SD) . 22 LERT
R, BAVEETHEAMNIEFHRL circSCAP (hsa_circ_0065214) 7EBEZAFHML
JiRseE H #2 B TR BRI
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A B
SoSCAP | [Bactn g DERF . TED
250b = 2 R R- @, . * RnaseR-
1Dikep & BrspinsseRe fislRREER: R, TOB
P = Oy Bt B SiE B o
cDNA gDNA cDNA gDNA ®
. ) ©05 05 100bp —
CircSCAP B-actin £ ﬂ s . Mock RNase Mock RNase
250bp - A P A P - B 6 O O ! "F &00 L !
N o 4 Q & < Q '\\(\
100bp 2 F F & X X 19
— — & B & &
cDNA gDNA CcDNA gDNA O N
C D
S ok S CT4S7CD:AF’ g —— : RT;L%m primer
2 1.5, + CircSCAP = - Circ % - Rand i 2, .- Oligo pri
é 1512 Cineardcap B 1.5 2 4.5, Ofigo prrher " 215 9“901,”"181’
P A S 0l &7 S10if
% s > 1.0 Gl |-
205 @ g ‘ s il
= = 300 ‘ 500
<00 < 2 KR 2 KK
& F & £
%) \./\(\‘2’ ©) \',\0

B 5 CircSCAP FARLE I K E

Fig. 5 Identification of circSCAP ring structure

(A 53 Hi3F MCF-7 #1 T47D 40AEH) cDNA F1 gDNA 9 circSCAP FKik/K 34T RT-gPCR 4747,
Hp Bacitn FI{EBAMEXTIR. (B) RT-qPCR T FIZRAEFEEER B Ik ¥ I RNase R J§ MCF-7 il
T47D AR circSCAP  linearSCAP RI&/KF M. (C) RT-qPCR ATl ERRLE R D f5
MCF-7 #1 T47D ZHAEH circSCAP il linearSCAP RE/KFHIZE4L. (D) 4354/ Random 6-mer 3|
5K Oligo dT FI MM R¥ER/G MCF-7 A1 T47D 4HML #3419 circSCAP 1 linearSCAP HIE .

2. CircSCAP X REMBRZERRIEREER

RT A circSCAP MM R ML RIEMER, BAITET TRASHLE,
¥y BRI RZAR RNA #1T RT-qPCR R, ZRER circSCAP X EFET
izt (B 6A) . BbAh, BRIH T —MHHE cireSCAP KLfE 5 MR IRE,
PLEIR circSCAP HJWAMIEAL. FATHI RGN LG R BN, cireSCAP FEMFET
MCF-7 1 T47D #fafdifiz+ (B 6B) , XS5BT ELRMGER—F. LLEMR
R R circSCAP EEEBEZ ML ARz RIEEEER.

A B
5 MCF-7 g T47D CircSCAP  DAPI Merge
g 1.5 ONuc & 15 O Nuc e
o O Cyto g1 . Ll Cyto u
= . " O
g101m g o
.%) Q% .% | (=
S 0.0LL! 3 00 5
o ST o ’ s
SRR SRS
& & F &
[€) (}@ 1) C\'\(’
B 6 CircSCAP {741 ffa 52 i1
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Fig. 6 Subcellular localization of circSCAP

(A)RT-gPCR Z#T &7~ MCF-7 1 T47D 4HMIIZ R 73 B J5 circSCAP 7E 40 M tZ M4 i 53 o 9 R3E
£%. (B) RNA-FISH 7#7 circSCAP 7 MCE-7 #1 T47D 4088 4 fFfE. HLBIR, 100 pm.
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SB=EBSr CircSCAP {REEM M AT IR T RAITIRER SR

HRER

1. 3R circSCAP SHE E ZA MR WA KN ., TREBEEE 10,
2. 3R circSCAP X3 32 14 FH 4 2L B 9E T MR I B2 .

HR55%

1. SCBHN

1.1 AR

AE ST FEANARRRE 545 1.1
1.2 IREREER

AR EEIERA 2023 FFLRREFEEFRENFFIEE ZHRHEALR
THEEH SRR, FBEEPELRREFEERESFARAKALSHRERR, HEER
SEMIRBMERIRGE, BATALREARNEN . HEFEKKBRTE 30 5482 N 5ERIR
BE. B8, I, HALSERME, 2R RAFFARREER. TaMEHALEIRE
SRILIESE, BN EZAPIEILIRE . A0 FE R A SR BUEYE E frdriE, 23K
BUARREFFEERCEERSMERMAE.

1.3 SCI& 5 ,

1.3.1 EdU M6

LA | AT fEAE
#i%E# (Triton X-100) 2% [H Sigma-Aldrich 2 7] =R
HREE H & RFFRAF EiR
PBS (pH 7.2-7.6) IR MR RO R A 4°C
1%L EFE (WREER) EREXREHEERAT 4°C
Hoechst 423 EEEERAF 4°C
1.3.2 WEF A Transwell S50 HH SR

S a Wl AH i Ska

% EAE AL AFERAF =R

2T Y 3 ERBFEEAA =R

FHJHR R EXEETAHE -80°C
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1.3.3 58 5 B3R UMK BE U 58 A0 S5

BRI A H] il 7 5 A
Western /% IP 4R ZLAETR FEERRAF 4°C
& BB HI77) PMSF FBEERRAF 4°C
BCA EAEERTE % [H Milipore A &) EREN
5xSDS-PAGE fHH FHZMH| LEIXEYRIEARAT 4°C
1.3.4 Western blot 8GR

LIRS AF] REAF R
30% 7 M Bt R - B XU A Bk i JEHEEEAF 4°C
HE B ERALFZAFARAF =il
FEE EHERLFAFERAH EIRE
TERER% (APS) % [# Sigma-Aldrich 2 7] FiREt
T TR ERERS (SDS) %[H Amresco A ) =g
=N B2 £ R Z AT E R A F EIREE
Wz 7k (TEMED) IHEEBEREAA EiREt
—PiRmRm FBERRAE 4°C
1) 2E 471 % Western blot ERFPEEHFAF -20°C
th 341 R Western blot —3i IEEPEEHA A -20°C

- Tween-20 - IEREEENT -20°C

. ECL Rt A B U HE A H] 4°CiE
Actin Hi{k RN =EAEMHARFRAF -20°C
ACCa Hifk %#[E ImmunoWay 2 7] -20°C
p-ACCa Hifk %[ Santa Cruz 2 H] -20°C
FASN #ifk %[H Santa Cruz 2 & -20°C
SCAP ik %[ Cell Signaling Technology A& -20°C
SREBP-1 Hifk % [# Santa Cruz A &) -20°C
ACLY #ifk RN EFHRTEMRERRAT  -20°C
SCD ik RN EZEAEMBARE R AE] -20°C
CD133 Hifk 2 [ Cell Signaling Technology A& -20°C
CD44 itk R =EEMHEART R AT -20°C
CDK4 #ifk RN ZEEBARE R A F] -20°C
CDKG6 Fifk RN =EEYEARERAHE -20°C
Cyclin B1 $ifk RIX =AY ARFRAH -20°C
Cyclin D1 ¥tk RN = EAEYEARERAF -20°C
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NANOG Hifk 2% [H ImmunoWay A F] -20°C

GAPDH ¥ifdk RN = EAMEARF R A A -20°C

RXRA Ptk AN EBREEVDREFRAR  -20°C
1.3.5 F 40 B AR T AH R 1A

SEEAF 2\ 7] REFR T
B27 FRERZRAH -20°C
DMEM/F12 ¥537 % Jb 3 Macgene A 5] 4°C
Human Epidermal Growth factor (hEGF) b= Macgene A H] -20°C
Basic Fibroblast Growth Factor (bFGF) JEZ Macgene A 7] -20°C
Penicillin-Streptomycin b= Macgene A 5] 4°C
SRS ER It Macgene A ) -20°C
1.3.6 KB EHE XA

SEH R AH] il fr 1
R-Spondin 3 % E R&D A -20°C
DMEM/F12 5775 Jb 3% Macgene A 7] 4°C
Neuregulin 1 ZEFER CHRBEARA A -20°C
FGF 7 ZERRCMRBHARAF -20°C
FGF 10 X EIFER CHRBEARA A -20°C
EGF EEFR G RBEAER A -20°C
Noggin ZEFER W RBEERAH -20°C
A83-01 % Tocris 24 H] -20°C
Y-27632 % E Abmole A H] -20°C
SB202190 % [F Sigma-Aldrich A ] -20°C
B27 supplement EEFER CH/RBH AR A F -20°C
N-Acetylcysteine %[H Sigma-Aldrich A #] -20°C
Nicotinamide % [H Sigma-Aldrich 2 H] -20°C
Hepes 2% [E Invitrogen 2 &) -20°C
Penicillin/Streptomycin 1t Macgene A ] 4°C
Primocin J63 Macgene 2 F] 4°C
1.4 SCR¥FEH

AER ST T BT I B0 [R) 35 — 38 2y

1.5 B E
1.4.1 10xE AR
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Bt IINE
Glycine l44¢g
Tris 3.03 g
3DW EAZEIL
1.4.2 10xTBS /K
%1 MR
NaCl 80¢g
Tris 242 ¢
RER 15 mL
3DW ERZIL
1.4.3 1xTBST ¥iit
a7 IAE
10xTBS 22/ 50 mL
Tween-20 0.5 mL
3DW EARZE 500 mL
1.6 TENHEMTE
AR NG
B % H Eppendorf 2 7]
B TES i ESCO 2 &
WM E BRSO EERRCH/RBHERAA
i = E B L EERRCHRBHEARAF
£ B3 AKX % [F Millipore 2 7
RS HZ Olympus 2 F]
PCR 1% BREMEEEMHARAH
LR 3t E & PCR X it Roche A &]
NanoDrop 2000 EEER /KB HERAH
Western blot HLyk{X AREGEF=HERAH
Western blot & H 518 BREGEETRARAH
fEIRE A HEEE LR EAT
BR ARG RS 2 [ ProteinSimple A 7]
-20°CUK A8 HARTE£H
4°CHKFH ZEREBRCHRBHERAF
BETRE e R SHiEAF-EE
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R EEER CHRBEARAH
FERBEK FERELRRE AT
EnSpire % IhHEEEHR{X 2% [H PerkinElmer 2 -

2.5C 5%

2.1 fARRIESE . FE. AR
MXRERAESNE 5 2.1-24

2.2 ZAAMAR RNA 281 REREEHZER PCR REZHT
FHRER T VES WE 5T 2.4-2.6

2.3 PR

2.3.1 siRNA ¢
BEM) circSCAP [¥] siRNAs ML B HHER, FHW FRFAR:

HEHR el

siNC 5'-UUCUCCGAACGUGUCACGUTT-3'
sicircSCAP#1 5'-ACCCUCAAUGGCGGCUACCTT-3'
sicircSCAP#2 5'-GGCGGCUACCCACUGCUGATT-3'

FAME A B REYA [ B RFect PMMEERF: Fil IR0 25+ /M8 RNA #ET 58 3
BAE, LI BIRERMRERERTIER, UATIR A, BALREESROT.

1) 4HfaiEfy: EHTHRRENT—XR, BAREMNTEFLY, BRAEFHT
T, FRAREEXEEER 30-50% 14,
' 2) SiRNA-RFect {BAYIHER: SRR IFFICH MM R 1.5 mL B.0%,
Hep—/NMA 250 pL LML iEREFREM 5 pL siRNA. 53— 250 pL TG ML 8577 E A0
10 pL RFect # 4. 2ARRES, ZEFHFE Smin.

3) ZRME S minJ5, BRIBEIHS siRNA BB 5 RFect HRIK, MG =R
% 20 min.

4) EHIRERHENARBE, BRI EeERE.

5) WIBEWIMAGMIESE: BRIWREARZRYS MR EF M &L,
BEfE R RIEIEEFIN, WEREFET 37°CHEFHMAE.

6) ¥F 6h/E, AAMERIFEN LR FE. BIBMREE, BnERSERS
PrH AR B VR 855 & B 7] DA R R AR KR, TS UE &£ R.

7) HARFE R MMIE R AR RRES LRER, SAHEWT:
R FRBWARR (uL)  siRNA F& (uL) RFect HE (uL)  B3FE (ub)
48-well 2x25 0.5 1 250

24-well 2x50 1 2 500
12-well 2x100 2 4 1000
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6-well  2x250 5 10 2500
60mm 2x500 10 20 5000
2.3.2 ARG
AFAEANRANTREEEENEN, FHE S0 TRIR:
ZFK A F] s ik RGHHA GFP Ip&
PLCDH ®#EEMEEFERAR  GS0103 ATFXEEE R
pCMV  EEHEZRKAH D2756 *HREE H

1% F Polyplus-transfection A &) ] JetPrime FH & F BB A X LI P RIS RIE R & = 5
STHEBAT R R e, LI ERERKREN LF, UATRAE, BiERREESE
mF.

1) HHfEFh: B —REMAMR, BASFRENERLR, FHRERRNZ
FERFRE] 80% A H

2) HRATHES: BRSNS — N RE 1.5 mL B0, FRCHER R
LLYSE 5N

3) BYRAYIHES: TEFFCEN 1.5 mL BOEY, ABBMEE 2 ng DNA #EZ|
200 pL jetPRIME i+ . EARERGHUKES 5 s. BRABBIRMA 4 uL
jetPRIME iX#], ERIREERE 1s. ‘

4) BEHFREREDHEOEAEZRTHE 10 min, FENAMRERTINTSREFL,

5) 10min /5, #HBRASERRESYRRISBEMBFT R ZLEEHE D,

6) RREMKREIMALAEREFIREEJBREYHAHE, HBEEBIEFRIER 37°C
BHATEE. |

7) HFF6h)E, KARERFHNTEHEFE. REDARRBEITREERNES Ko
WABEARRERER EMKE, CEREETR.

8) HAFIEHAMIEF A RERRES LiRAEE, KMAHAEDT:

BEFER ZpPAF (uL) DNA FIE (pg) jetPRIME ikF) (uL) $53FE (mL)
48-well 20 0.2 0.4-0.6 1
24-well 50 0.5 1-1.5 0.8
12-well 75 0.8 1.6-2.4 1
6-well 200 2 4-6 2
60mm 400 4 8-12 5

2.4 45- " REMB B MTTERZE

TG40 P MBS AR S IR R ANE R MTT, SHUTRAMKBT, AT RIS
MAEK, BRAMER MTT Fik, BERESBUNT:

1) ZNfEAbEE. K AEEMAHLL 1000 NI EFEERMN T 96 LR+, FHER
HE 6 MR, UBR—PNERKHEZEM 6 X1 96 L. F+H PBS Hik.
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2) MTT 3t ER, FHEKZESGENMAREE, HHAMMRBZEFERY. £
FREERE, £ 96 FLRMBEAFLFZRBEMA 20 pL fEF PBS MENHABE
MIT %, BEREBEIERA.

3) WH: #HfTohNEERE, ARTHEIESSLEREHN.

4) VK. EEREERE, RIF 96 FLRHIBEAILPHBFEREY, SH8
eI 100 pL 5 = B T RIA RS &

5) MEWOLE: BKEERES) 06 FLEEFIR, BERAEARETLEER. MEHE
F Microplate Reader 43 37E OD490 nm 1 OD570 nm bl &6 LR IEE

6) FAEAHT: M| E AT EARGREE RS R, FFLH Mg K il
5
2.5 EMEFC R SE

AT IMEMBEEEE S, BATHTRRERER, SRS BT

1) ZAfa4bEE. KFAEAMMLL 500 NVEAMEEEMT 6 FLR+D, SAERE
"3ANEAL.

2) YR B 3 R —IK, EEFRBEER 34 B. FREFRPERARAT
WHIH AR, 2IERER. | | ' |

3) MAEEE: BABRBRRFERR, PBS Y 3 K, FEEFEEE R 20 min.

4) M. BRERRFEEER, MALRERE 0mn /5, BARKSEREY
= B RERe, | |

5) FEREEERHH: 6/ Image T HAEXS FEREREAT TH BT, BT R REE
KUK FEASRAE. FHRILH T HEZ M ER I, PR F A2 &R e BT K
Ciyalin)-2 8 '

2.6 EAU #ABifsas R scid

EdU 2 —Hf B iRmE e iz 82604, HTREB EESH K DNA 7 FH R REE,
T PO AS T 40 M ) DNA B HIE . BAMEH S A F EdU 18057 &5 Apollo 567
qukl, BAABREDSRIT.

1) ZARALEE: K FACE AL 10000 AN/EFLKHEEEFMT 96 FLARP, BARER
#HE 3 MEFL.

2) LRHSR: ELRATHES U TRA:

8l K%
PBS (pH 7.2-7.6) 1%
%B3i%7| (Triton X-100)  0.5%
HEBRER 2 mg/mL
ZERPRE 4%

3) EdU ##ic: BiX57 A P9 EdU B3 HIER 1: 1000 LB SM e e R
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BE, MAHRS: E2hWRELRERG, SBRAMIEIRE, BEEH PBS BHK
R NS G A B PR IR DA PR R B AR

4) MM E: mFLHIIA 50 pL FAMEER (4%HERPEE) , A=ZERTHE
30 min FHF: LM 50 uL 2 mg/mL HEERFITHM, ZEME Smin /5, BERHE
% E: F PBS ¥il% Smin; BE/SEFLIOAN 100 pL 2ER, HEEKBE 10 min; &S,
4k 4L PBS ¥E¥k 5 min,

5) Apollo %:f&: IR THIRE P AL, FEBNHE FECE Apollo B8 N,
JEREFLINA 100 pL, FERKFE 30 min J5, DNOBBRRBMBEHIIA 100 uL BFEF]
$e¥ 10 min.

% TANE
Ul 5mg
P 1.5 uL
fEALT 5uL
= BLE MR : 25 uL
EETFIK 469 uL

6) DNA Zufa. ERBEHET, KilH F LEBEF/KIZ 100: 1 MELEIHE, 3+
EREECEETHRT: FEE, LI 100 pL B RNK, B TS, 825 5 30 min,
N R G B R B o
' 7) BRERES T FRRFEMERRFERGI TR LE&HFBME5EE
MBI, THEOE Apollo FHMEGF S SHEAKRAAES 2 I H AR . B HEITS
HZ FIMERST, TERFECEFAXTERR I,

2.7 RIM LIS

KR 250 & —FE H A BT B AR BEE S 7%, BEBRESRUOT:

1) ZpEAbsE: BAENARERT 6 FLRY, HEUSREHHERENE, &
HFERER 3 NMEIL.

2) MR ARAHEERE, B 10 pL 3k, FET 6 ILIRMWAEH LB TR
EEFEAMEYE —ETARE, RERIESIMRIREE . B/EH PBS M3tfLik,
ERRBEFENMBEEER, MAFREEERE.

3) ZHMIsEFE: 1% 6 LR EIEFREEF, SR Sh BUHHATHE, EEHIHAEN
XREERSR .

4) BEHEIREUE AT A EMEXTNIRIE 0 h LUK 48 h FREHRIE#HITHRE.
RIEFWENE AP RIREMERHRIT N, BEREREBNIHSEITEHZRERT
B, PSRRI F X TR R 1 IR
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2.8 Transwell SE3&

BAVEA Transwell PDERGHET AN MMATHRER S, BAERESRD

T
(1) Transwell JEF 5256

1) Transwell NERGiHES: HEHE 8 um FLELEWIER Transwell /N E KK B
BN 24 LR .

2) FEFEMAL. £ 24 AMEDERBEEN TEPMAEE 20%KE MEKEF
#, EENMAGEARSRTLERFE.

3) dOfidEs: K HACENAME L EELLESEFREPESI T, e 2x10°
AN RSB 300 pL R EZFREPIRE S

4) MR RIESE: HAMRBEESWRERMALES, FEMMIBFRETIETR 48 /N
J&, BT SR Transwell BE = EYER TR,

5) HfRMEE: ¥ Transwell /NEM 24 FLIRHEH, ﬁ?&ii*ﬂgqﬂﬂﬂfﬂ%%%,
F PBS Bt =ik, M HEEEE 20 min.

6) ZHEGLtA: K Transwell /NEF PBS ¥k 3 G, (FHLRELRE 20 min. B
2w, MARBREMKEREHEEA, BEEMERKLE LRT.

7) BEERBRESI: BAEEFRETEN 24 LIRS, EHKEEMEST
Transwell /N3 JE S5 s MM TR . IRIBIENEF BT, BXREREL
AT R ME RO, TR R K MR H 1 0.

(2) Transwell {2385L% _ |

BREIF FREB LR S BRSO, XHETERLRE FSMALRR,
BARMEREFREEERRBEEANRZBNEENER. RERESRUOT:

1) EFREHER: RAVRA 24 hFEFRBE 49°CKETRIELEFE, HEKEER
BERES, K EiZ 17 WA RERKA T IEREFRERRE, MELL 60 uL/fLEM T
Transwell L%, B8BE 37°CEFHATHE 2 h, FRESHEFKIES YL Bk
RIR[{EH .

2) JE8#ER LIk Transwell iE#25L% .

2.9 HAEAER F AV AR E M E
(1) #AfRFEARRIANZEELE

1) BEERMEENE: WHKRRMERS PMSF L 100:1 FILLE], RBEH5H &4
HRE P

2) RFEMME: BIALERNAMRA M FRE TR, RIFEFEIA PBS B3
K, 6 FLIBFBREMREMN & ERBZ TR

3) WEMM: FRARE TFREEI TSR, ¥EFHARNRBREREE
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FRICEFE 1.5 mL O D, Kigh#E 30 min RIS R, LL4°C, 12000 rpm ¥
HE L 20 min, WESEFEHEAR EER

4) THLAE. BLEEREBIHN 1S5 mL BO0EF, MAHBTHEBER 1/4 0
S}IREYIEIEH, IBSIETHN 95°ClEIR & BB n#k 10 min, BE/EE Tk L¥#0.

5) EAHME: BTHEWEABEIRAGE, 4°C EOHLF LA 10000 rpm B0 5 min,
FRT-20°CLL & R

(2) ZRE AR RN E

1) BCA TEHMHE®: MELREASKE, ZRBLEMEH BCA TER, &
AMEARER=AEIL, BAFLINA 200 L BCA TIEW, tEls BCA RF A:f# B=
50:1, BAVEERBE.

2) BSA Fr#EREEERE: FHRE BSA frEMS (2mg/mL) 5 PBS L&A 1:1 #
BZE Img/mL, REHAREEFEEE (0. 2. 4. 8. 12, 16 20 uL.) A BSA #iR#EMH
BN ZE] 96 FLIRXTREFLA, FFH PBS M2 ZE 20 pL, LUERARESEBERZERR
W

3) HMILEE: ¥ 2 uL ERFEHEOFESMA 96 FLRSERAS, NS
NR=ANEIL, FFH PBS *MNEELEAER 20 L. |

4) BCA RpBi: [AxEBARIEFLF 4 HIMA 200 uL BCA TIER, HERBT 37°C
{ERFEF AR H 30 min.

S) OD fEiEHL: 1F AR SO E RO, HItBBIE TR E, Bttt HE
BARKE, FLBRicHAEMFeFE. '
2.10 Western blot B EIEDZE 4 #7508

(1) SDS-PAGE #EfZACH: |

1) ERECRER. ARSI KSHIEEE 1.5 mm B IR AN RIR HER
KL LT, RERAFYMEERFL; SEXERMERARTEERERRKRETF
b, EFIMAKE.

2) BRESBEE: HBLUTETRIFREEEFMA 50 mL §L08 S, B
OIMABIER S BRI, . EREI%MA 2.5 mL RREUEFEESRE, k95
Ji#e B 30 min AT 4k .

%l IINE
7&K 4 mL

30% Acr-Bis 3.3mL
Tris-HC1(pHS8.8) 2.5 mL
10%APS 100 pL
10%SDS 100 pL

TEMED 4L
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3) HBEREE G, MEERAE, A=ZK0EE 3 IR, ZRRENRERE,
F PR K 4RMR T B 19K BR

4) MBRGER: ZERGERE T R IO TIN50 mL 208 FECH],
BE/NOIAR T BREE, FHFRRANEARTBESASHE, 58 30 min FEE.

B IAE
K 2.1mL
30% Acr-Bis 500 pL
Tris-HCl(pH8.8) 380 pL
10%APS 30 uL
10%SDS 30 pL
TEMED 3 pL

(2) SDS-PAGE %X HLiK :

1) fEFFHEE 10x BIKEMRFHREECH] 1 L IxBIKEHPR, FEBIEKIMET.

2) MECHRZBETHE TR, MoERFRE, BERR-RImEkES, EHKA
FEINTR 1 <BIKE PP, FE/D O ZEIFK.

3) H4E H marker MR IKIMA BRI IKE SRS, EESMERFZEE, VIR
SRR R R E R .

4) FFE5LA 80V HEWM BB MEEITIRE R — K BFHLR, FELA 0min, XEH
* marker FFIE SR, MINBER 120V S#EESBRPEK, REFFEENEAST
BR/ANESEMBEZEIEE)K, FEZ 50 min. '

(3) EARH: RARWEBHTRE SRR T EANER.

1) ¥ PVDF I FREEH G, BRE 1<, 5 I TR ARIR AT 7E
BRATRE. HZ20KMEEE, HReRERL T3 ERY.

2) BEBITIRKHESI, HBETFROAE. BEL. BR. CEEN PVDF B, 8
A, BERTFOOH, REEZHNSRERE, ERAVEEEF. £HEESM
W IR R

3) BERBEEENKERHITIKG, EEREMEREME MK, wREEgF
BEASTSE. REEREE250mA 3 b, BiABHRA/NIEENEREENEAS
TERDAE.

(4) HH: BEERE, ZFABRRRT, EEE - THERTHIIATEE, % PVDF
JETE S% e R =ERE 1 h, UHAERRESE S S,
(5 —HEE:

1) HIAZHE, HILE A TBST %%k PVDF & 2 /X, BHRERK EIRE#E S 10 min.

2) AR EAS FEXR/DXED marker 7 BXT PVDF E#1TE5].

3) % PVDF REAFLH| &K —PRBRYT, BRENMNEROHFERAR 'S,
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fE 4°CUKFEP PR ERE K.
(6) —HEH:

1) %kH, N—HsRER+EH PVDF K, EEEER—HFER, EAIEK TBST
RS 3 IR, BIRERK EIEEE T 10 min.

2) ¥ PVDF BEBARBREFH _HIBERT, ZRELEEKEF 2 h.

3) ZH\ESHRE, HHFEEFKN TBST SM Xt PVDF BT =Rk, &
& 10 min.

(7)) FJEAEEER:

1) BRBOARHA, %8 11 MBI RNE A f B SEELEL.

2) K EEHBETALE]-20°C, FHERCHRIEET#, ¥ PVDF R-FEHE T K6IR
L, BN, kT Rgal.

2.11 FBRRLBRSCIE

T ARIRSE, 22— FE A TS FREE TAMMN T, B ERIMER T4
RN BREN, BRERREUMRFIE, BESRBIESRUOT:

1) ZHA AL B . 4 T Ak 22 40 i A R R V4L 5 F PBS Ve ik =, IF7E L I iE DMEM/F12
EHREPEER.

2) MMEEEF: XEAEERNARETITE, KRB UETL 500 MR EEE 96
LREEFIR M. AREKFTEIRTHREFRIGHERE,

3) HMTHE: B KRB KR TARBRGBEEN R, TERIREMRE
f2, LR RBAIHITR AL M ER S, PRERE &R BRERGE ST .
2.12 BRENRIMAOFLERA AR B 1R %

FRAFTHFELRBAARBETURKREFEER, 2LRKEREFERRS
HHE.

1) ALEH: BNERY 60 mm M FTEMBER, HFEARTIE 6 cm MEFMF VIR

2) HLZHEL: BHRARF#BIEHE BB SO0mL BLEP, HERELE 37°ClE
BAPREEY 2h, FHIUELDE.

3) MIEAHIIREL: % 100 pm LA RPN IESRBELE S — NP LER 50 mL &
OE L, MG RIREYEIE, IS AR T B 4°CELOHLH 300g B0 5 min.
FELE, BEAMEARNTTEDEREZFPBPES.

4) EROHM: BXRELE, A TAC EHRRMBAAK, EEREEY EFERE
AETRITEER.

5) RBTEM: &1 24 b BEFRRBERE 4°Ch i A, Rulfeiks L,
FRITRESESENERS, RPEERREFRTHRMA, X —SEKERE, 3
ERERFZERE. AT EMMEMN, FIRATE 37°CHEFRHA T A 48 TLIR. KSR
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R EXT R L. EEW A MBS ERR, HLLFF 50 L FBIFREM T I
1 H) 48 FLAR . P TEREHIEFRLZIZRE 37°CHE M, S5 1 h ZEFUREE
JG, IO 300 uL eI B SRE.

6) KBEMELSGH: BRNABERBEHRHITUEFRE, NERXBEELK
AN, FEITEAZEBER I, THMEARGE XX KBJEEKMEIA.
2.13 BEZITE 2

A HAKBAE S E 0

HRGR

LF4R circSCAP B MBIMIEE IR BB MMM, TBRMERES

R TR circSCAP FEMR Z A AR P IIEIEE R, BATBI T HAN4ERA
cireSCAP /R [A B4 i 5 E /T3 RNA 751 (Bl 7A) o JF7E MCF-7 il T47D 4+
I T FEDNFROTFIHRAE, RTqPCR LRFHAFH NN TR W LIH KT
circSCAP HIRE (B 7B) .

A B
Back-spliced site MCF-7. <iNC T47D .| giNe

. e il Q 15 . il
: sicircSCAP#1 @ s¥01rcSCAP#1
— sicircSCAP#2 g 10 £ sicircSCAP#2
I >05
0 0.0

P 7 CircSCAP /N FHt A T &
Fig. 7 The knockdown efficiency of circSCAP siRNAs

n

o o

Relative expression

o o ki Y
wn

Relative ex

(A) REBRESET REHESETHIBHEASERE cireSCAP /M3 RNA.  (B) RT-qPCR 4
H7 MCF-7 A1 TA7D AR FIA DR THAE.

NTERF circSCAP EBE ZRMHMHIL BN P AR EDFIhEE, RITE AR
7 TR circSCAP X33 5244 PH A FL A 41 M s 5 Ae 7 O s2ma o i@ ik MTT e300
52 5 RAPAYIGTEIE S, KRININE] circSCAP BFiAJG, MCF-7 # T47D 4043 5E e
J1IARZ B HH (B 8A) , WREBHRERFEIFIIET FIRZR, T circSCAP B
BT REEE I R/ EH B (B 8B) . EdU 2i £ —Fhampig e 5, @
WA TIM AR DNA &RGEME, AMEA EdU {H&l T MCF-7 # T47D 4
HiE] DNA ZEHIM-EmMEES), SR KIM, JiER cireSCAP 5, EdU tric MG S RERE
PR (B 8C) , 5% Western blot £l 412 A #IAHXEE E (40 Cyclin B1. Cyclin D1,
CDK4 fl CDK6) ®izZH—F (H8D) . L& EEEIHE, TR circSCAP £
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)R 2 2k O 4 2L e 4 M A I B e

A B C D
MCF-7 « siNG sicircSCAP sicircSCAP s s AL
L4 SR & o @ T S G
;; 3 3 -/"]::: e “xi & < O @O&O &Oo%o
22 = Lol 7 L SsS
34 /7 = DS DS
I L 4 CDINE. e
Ry (G JEC R 3 :‘) 7 = ¢D44m$~_
R R R - )5 Cyclin D1 | aw- —|
T47D - SiNCS - o Cyclin B | e s =
circSCAP#1 s ]
e SRR e e B tENS S
2 3{ j a ssal siéircSCAEy > 3 5 . - sicircSCAP#2 CDK6[wmwww| [@ e o5 |
g 5 o § ‘ S‘I'C'IFCSCA- #2 g) s — NANOG[@® - w | [eme——
31 1 =, 100 § =20 ACTINE == | ==—
o s 50 E 210 MCF-7  T47D
NaADs X 6 oL - 2 0
SRS MCF-7 T47D & " MCF-7 T47D

P8 T circSCAP X1 524 1 1 7L A 4 AL S S BE 1 B RS

Fig. 8 Effect of circSCAP interference on proliferation in HR+ breast cancer cells

(A-C) MTT 24 (A) WREFA (B) 1 EAU 3£% (C) B PILER cireSCAP f& MCF-7 Al T47D
HIIETEAE /. (D) Western blot 247 MCF-7 £l T47D £HAFIER circSCAP 540 M B A T 145 &
BAKZL. HFR, 100 um.

BE, BN—FEABRRELREN circSCAP FIRKEE K T EESZEEMERA
I A P YRR & A e 7 (B 9A) , 55— 77 THI, @A circSCAP J& LR 41 U ) Transwell
HIEFRG, HRERKHTIN circSCAP & EHNHBER Z AL IR EM RIS &R
Ffe 1 (B 9B,9C) .

A
siNC  sicircSCAP#1sicircSCAP#2 SING siNC  sicircSCAP#1 sicircSCAP#2 "
5 - . o2 — p— * SINC
i sicircSCAP#1 ! R . SICIICSCAP#1
T By . - sicircSCAP#2 b L et SICCSCAP#2
S ; ; £ MCF-7 ; e RO 47
fr 1 = 100 = ¥
" LA o
il =
>
= g
@ o
<+ >
s
= S =
4
B C
sicircSCAP % sicircSCAP -
— % s — + SINC ) . | e LI :
si#1 __ 8 £ SicircSCAPE1 sINC si#1 si#2 8 o507 B ENG. s
ES . SICrcSCAP#2 | 4 ' = 22004 SicircSCAP#2
5O {f O 3 150
7 53 ’ I e
i =2 s aperan || |4y 2 100 T
= MCEF-7 L et - —= = MCF-7

Bl 9 ik circSCAP XK Z ik FRME AL AREA NI B R R AE ST IR

Fig. 9 Effect of circSCAP interference on migration and invasion ability in HR+ breast cancer cells

(A-C) RIRILES (A) BB (B) EMKRERLE (C) IITE circSCAP /5 MCF-7 1
T47D WE#R2 A . HBIR, 200 pm.
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JERIE] LLA B circSCAP HIRIE (B 10A) o [EFEt, FHALEE MTT (B 10B) #
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Fig. 10 Effect of circSCAP overexpression on proliferation in HR+ breast cancer cells
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blot 43T MCF-7 Fil T47D 40 fd i iX cireSCAP Jm 4 i IR T-PEAR E H Ok, BB, 100
Hmo,

AT R A RIREE (B 11A) 1 Transwell 248 (8 11B,11C) X EZ4&RH
BT BB R SIHITRN, 4RETY circSCAP KL B REHR T BEZAE
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Fig. 11 Effect of circSCAP overexpression on migration and invasion ability in HR+ breast cancer cells

(A-C) BB (A) EBELE (B) ERKERFELE (C) HlliERIE circSCAP /& MCF-7
I T47D ME BB RE . HBHIR, 200 pm.

3. CircSCAP NI I3 (5 PR P BR A PR T 14 RE I ThRE S 4R

JEAE T4H (Cancer stem cell, CSC) BEF BREH . SEERFAMBEE R
HEME B R RIEE RBIEA . NTHRA circSCAP & 75 8 i 52 i 40 i 1 78
AR R P RIEER, BOTE &IT TS TR RER R, RN E RN
F MCF-7 1 T47D ZHMERIRHIAERTAM, FHEq/ N TIAER siNC, sicircSCAP#1,
sicircSCAP#2 AT FKIEFRIZHMI PLCDH, circSCAP, BfiJ5 X BERE 12 K/ FIERIB T 1%
FFATMEILR, G iigs REH, T circSCAP ##] 7 MCF-7 A1 T47D ZHA 19 ER
EAR/NFIERIETE R (B 12A) , MR, IEFRIX circSCAP WA UG INTE B i 3k 44 K /)
FMERABEE (H 12B) . BHRIEMILIREZ2ZE (Patient-derived breast cancer
organoids, PDOs) REMIMEMR T =AM MEBIGIAITFMESR, BBIRGFHA
REBARKMBERER. MUABALRGES. BRINBEVIERE LR RKEFEERFRPIHE
B8 R 2 A BE 14 P AR BB A B P AR L S AT 35 9%, {FH circSCAP /) siRNA #£ 4% 48
/NEFFERT M 2R T BEREITH AT, KIHH] cireSCAP & 2 B Mg 48 i
AERAN (B 120) - BEEANTET Western blot /47 36E T AR SR RIEKFE, 45
B ERT circSCAP f& CD133. CD44 1 NANOG MIEA/KF T (B 8D) , X,
i FiX circSCAP J&, RZEKFFHAHE (B 10E) . 45 EFR, circSCAP KIEITIR =
R RE IR R R 2R PR FL AR A B R .
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Fig. 12 Effect of circSCAP on stem cells of hormone receptor-positive breast cancer cells
(A-B) T4 MRERLIIPETIBR AL RiX cireSCAP f& MCF-7 1 T47D 4 FHEaE N . £
RIRETE B E R EERAPSGHE. AR, 50um. (C) BIRBWMEZEMEARES
FRRBERA, AR circSCAP. ¥4 0h fl 48 h EXT KB EHIR/NETLHIPE. HBIR, 50

pm,

https://www.cnki.net



LN i e A8

SBHHES CireSCAP {RZIEAREA B MARIZR N0 MR S G FRTEFLAR

WMRE

N
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. TRF circSCAP X AEMTER M Sk & BRI 20 5
. T circSCAP X1 g By BR 17 i RO B2 ;

3. TA circSCAP Xt AR ER E AL 7 AR RO R0 5

4

. A circSCAP & 7538 1 72 e A5 7 BR A EE A2 DU R A4 PR 1k L AR T PR 4R 4L s

5. A circSCAP B E i@ H il iR Al EmEL B EZ R MM RERER.

WR55E

1. SCIEHre

1.1 HpaR

A AFFERNAERRREAE - 1.1

1.2 IRREEE
‘ A RSB 0 B PR IS R AR R 8 = 2843 1.2

1.3 SCIR

1.3.1 BBV 43 B SE 30 AH 2 S50 R

SEIARF A TEAF AT
LT O Jufa iy K % [H Sigma-Aldrich 2 7] FEiREE
FHEE 254 4k 22 350 A PR A 5] EiRE
HAKEREW EREEREREARAA HIRE

1%F §5 Eh BR EREFEREHAERAF EiRE
2K JERBFEERFER A A R
C75 ElEHEMRER R A -20°Ci#t
Bodipy 493/503 FEEHAEMPEERAR -20°C3EE
Hochest ERBEEEZHBEAHEBRAF -20°Ci# %

1.2.2 AR AR S< S B8 A5
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LR NG il 17 %A
LRRLR S B SR EBERRAT -20°C
RRBREAEELAERMRAE LEREERNEGHREERART ZEEEN
Hochest EREEERFERAF -20°CE
1.4 SCIFEH
AEOFAATEFERMLZEEMFRIE=570 1.3
1.5 BARE
1.6 TENJMGH
e AL
Bt 7% [H Eppendorf 2 #]
BEITER ¥ ESCO A H]
A E IR L EZEFRRCH/RBEERAA
R S LA EEERR CH/RBHFERA A
4 B 3hati KA %[ Millipore 22 &]
HFERME HZ Olympus /A &]
PCR X HEREGEE=HERAAE
SERY 36 E B PCR X Hi1: Roche 2]
NanoDrop 2000 S E R G RBH A RA T
Western blot 3K 1X HEREFEFEELERAA
Western blot & H L5518 BREMESEMARAF
(ERERE S HERELRREAF
R RS 2% H ProteinSimple A7)
EERNEME 8 E Leica 2]
1318 %6 B H & Olympus 2 H
FIIEBERME AXEBR®RASHAH
-20°CUkK#H HAR TEE
4°CUK#H EEER CHRBEERAH
IR T 1858 HRHET L SHEAF-EE
A X EFRRCH/RBEERA A
EREIR LR ELRRE AT

EnSpire % IHEERIR{X

2% [H PerkinElmer 23 d]-

2.5Cl 5%

2.1 SHRRIESE. KRE. AN

FRELRTTES RE 5 2.1-2.3
2.2 fAREMEA S RNA B, R#ERZSCRER PCR RIASHT
FAREWITES NE I 2.4-2.6
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2.3 Western blot 2 B EDEE 447 5C18

FRER I ESRE 5 2.10
2.4 R LR
24.1 M4 O Bef

1) #fE4bE: RATGHARERREE 24 TR+, A4 MR EEEH 1L fE U
60-70% M % B M T4 F E. BRNE 37°CAMEEFRMA T, FFAmLaE.

2) difuEE. WMFAMRIEFFE, F PBS iHMk 3 RUIIEK G, F 4% 2 RAE=E
B E E A 30 min, PBS &P 3 K.

3) RAREE: BB O FME, ¥ 0.5z ML O MEKEAN 100 mL FHEES, {#
HAWER 5 mg/mL, B 4°CRRE.

4) #MMiEBE: TFF PBS, FAAMBAKBEREN 60%F: HEEFH 5 min.

5) MERERE: FNMPIEREML O FEW T 37°CEIEIFE 442 1 h, A5 H PBS
ik 2 K. BEEHMRERE 60% R AT 1 min EZA.

6) Mgt EHFAKTRE Smin, F PBS W 1 KRG, BEE 1%HBRIERH
sk 3 s FE/KRIE 2 min.
co D) B ABOKERE BIAKSY, RS AL, R P RE
IR, REAS T IRAME S FEIMERES £ BT EEBCLRT.

8) BEMEIKEX K HT: KA THEBLE Leica EMBEME L, UEREREIEMN,
AR THRBBEFIE, REFEHITHE. RIBREMR T, KBLRs
REUHFATSEZ MBI ZER SN, PEAR R LB & A4E % B B .

2.4.2 Bodipy 493/503 %15 |

1) M. R O FeampaiEyEk, HERLEEET T —5%.

2) BIELETIER: EBLEENTET, £/ PBS #HE S mM REAFK, HI&
KWE N 2 pM K BODIPY493/503 B TIER . BERBAREREE, FRIENRRRE
R

3) ApESE. RFFFBGE, F PBS EPREEMERMMBEIR. MIEFIS N
Al mL BETER, BEEE 15 min. AR KIERREREARE, HE50EBITHRE
H#TEE . NIX—SFH, A SCRBIEYNIES &M TiH#1T.

4) #falEe. WFGER, F/H PBS MR 2 Ik, ZEFET, BARESE
1 mL 4%% B HEE+ 30 min.

5) dfiEfE: R 4% E RKHFEE, F/ PBS iR4IM 2 1k, fE=ERLIFIET,
{8 Hochest Y 4lfut% . FIX{EF PBS Yok 4.

6) BGBIKBUR A BIF THREE 4°C BOrEI G, RIgnt, WEAER* Y
BEN, ZRGEABEGRK, BHBERZHTEFRARICRF T A IR RiEk

Iy
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EHE R BT, BERERENFHITEHZNWESR S, TFEAELEE
5T AR I
2.5 ik miiie

1) BRAES: YIRERR, 1% PMSF BHZEREEA PMSF &4+, BERSSES.
CECHI 47 i) PMSF N RAFFE-20°C,

2) WERANM: S TALERNEEEAMR, B PBS ik —iE, M5 REEE LA,
FHEZMHT, ®E 150 B4 10 min LIKEAMBITRE .

3) PeAk4M: {FRAUK EFAR PBS BR E S M T & A AR ER .

4) TAER: 1% 2000 J740M/mL B LL) R MMRE, MAZRES RN, B
BSIHM, K EFE 15 min.

5) SR B LERMBEBREBREFHAKET, BRAKA 25 REA, U
R4 MO RR 78 7 R

6) SIEMEMEE: FHEMERAIMEARBR, HEHRT 10 KAKERL
2uL 4IfSIK S 40 L S IERER, HABBRESE, B —HESRE TRIEH L,
B BARERE, WEHEARES (ManBERami) Mie. mRRMEEH
HEALLLHUR T 50%, BOEMMSRBRIERE. FRBMAKKEVE, ELROMALE
B, JaEE eI 50%E, REASIRBREME, JLME ISR FRITEEELR.

7) BEEEL: B LARMBSRLL 600 g #iFH, 7E 4°C B0 10 min. BOLERE, /D
OI8 EiEHBR S —BEO08 S, BIRDL 11,000 g #3#, 4°C B0 10 min. EHFHER
CBELER EER. BT ED N RTE 4 B M A B R AR

8) LRhithETE: BB TBERAEMALRARGETR, EBEHITHE.
2.6 IRRRR LR L & RRN

JEWI®E B-BAEBHEERNET RN E L AR LT R p-EERE
BEBARTT I %7 TIREBARMENR B SOE IR, B B S AR 8] A =
IR D, CAAEREICISITER B - AR . 45550 1# ] GENMED RIS
R R AR &, BASSRgEPRNT.
(1) WEHEZ

1) HatbpeBEENKEPEN, BETRKEFIEA.

2) FFRIFEESFNEN, BEHK 420 nm F1 470 nm, [AIFE 1 min, $EH6 X,
Fit-l € BF 1) 5 min.

3) M-20°CHEUEEA AR, B Frkahriih&H, LHESRYH A ERDHR
B BNRF, HEMBK A FEZER TF4H.
(2) BRI e

1) BERERRe R FRE —KE SR, KRELLEIMA A 750 uL Z4H A 100
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uL KM B, 50 L K A 50 uL KW B, L TFREFEE 5 KIBRSIETE 25°CIRE
TEOLEHFE 3 min.

2) 3min &, A S0 pL Bt E, FFAEEEPUEN FTREHENRS. REK
BN PN, EEAT RN
(3) HmillE

1) 5EFXFBAEMAR, RIRELEILF A 750 pL 2R A 100 pL R B
50 uL R A50 pL RPIW B, L FBFREE 5 KBS G 78 25°CIRE T BEJE% E 3 min.

2) 3minJ5, MO 50 pL EELL RPN, £ 3 B ARERERS, BPZIK
B AR R, RBOVEE L.
(4) BlERITH

1) HERSXE= (0D420-OD470) 0min- (0OD420-OD470) 5 min

2) HEMRiE%= (0D420-0OD470) omin- (OD420-OD470) 5min

3) EIERAHE RO REFENYE R/ /=R, R [ (B
MIRE-E SR <1 (KRB E; T 1H05 (BHBRAEAE; E7) <105 (ZERR
FERBO x5 (RBETE; 73740 ]
2.7 WiEGT S aH

AEA T REBIR ST S E WS

Ui

Lmnﬁmrﬁﬁﬁm&&ie&ﬁﬁ

METFTR, IIRMREERE, EWRESRERENEE, EREMABHETRET
BEEERH, BHBRMAKAREZEEEARASEEARFHEEERRE, FREAN—
BRI R E, A TIEANGFT cireSCAP X ARSI, BRI AEBERT
BT ER MK B RS TE, 18T Western blot SEE RIS I B8 M 3k & R 42 (1 S BB R 1M Rk
K, T cireSCAP HIRIEG, S E5RIBMALE BRI FRREKTETE (B
13A) , FRIXFUHER (B 13B) , Z%EREKH circSCAP HIRIEKFE RN LE
BEFRREMRX. B4 EER, BEZHMHUIBEREREN circSCAP {RiFHAEN
BRI KB Bo

47



W AR KRR X
A
smﬁurrciSCf\P smrcSCAP 2 0 Q Q‘Qvg

O N " Oo @ QQ

S ES <‘ & & e S
ACCa [ 85 &) E} ACCa[== 0@ | (&5 891
P-ACCa @] [ &5 o7 P-ACCa[gn A | [=wam |
FASN[® = = — FASN[i= R | [~ 8]
SCAP[@— —|m@w=s ] SCAP ] [ - »8]
SREBP1[B#= = | &= == SREBP1[== &
ACLY Gm e o [ausass] ACLY enem| es @m|
SCD1 [l | [ge & | SCD1 [ | (= w»|
ACTIN nen s [ | ACTIN [ o= | [eemams)
MCF-7  T47D MCF-7 T47D

B 13 CircSCAP X E 5% 4 BH v FL AR FE 40 B A T AR M2k & B R B2
Fig. 13 Effect of circSCAP on de novo fatty acid synthesis in HR+ breast cancer cells

(A-B) Western blot SLI& M FITER (A) KiTRIA circSCAP j§ (B) MCF-7 #1 T47D 4+ A5
iR & < E AN REEL.

2.CircSCAP X&BEBE&##H‘WNE

FEIB A E R NN Z RIEED =R H MM EERE PSR, B
R R BEEA N B T AR P B e R B, FRTREIEAERIE, B
L ATP IS T, UXRFMMEMAEFRDIRE, Emamdteth BEAEEER. ATEHEA
it cireSCAP X R BRFF AL, — 5 AIE MCF-7 M T47D AT 1
circSCAP IVTERFIIT RIL, WL O Refa 5K, T circSCAP S E LT M 5
EMaeafrarEBARD (B 14A) , THiZERE cireSCAP N4 MR IR (B 14B)
F—HE, —FESURR R IR A Bodipy 493/503, S4MAMIFHERER (s
&R, 2RHEGERNES, ROERNE, BRMEZOMESE circSCAP KRB
W R A M EARR S (B 14C-D) » AU EER, BEZEMEARER
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Fig. 14 Effect of circSCAP on fatty acid storage in HR+ breast cancer cells

(A) 4 O Bt (C) Bodipy 493/503 Y48, 53 #TULER circSCAP J§ MCF-7 1 T47D 4+ i
WHE R, (B) Jl4 O B+ (D) Bodipy 493/503 #£8 3411t FKiX circSCAP f§ MCF-7 1 T47D
AP AR AT R . HEBIR, 50 pm.

3.CircSCAP M IERBE L oRK R

AR ER R fe NMEXT R RO F A2, B-Eiu 2l EEN AR, A
R BRENERBLIA N, # B-BHRAZTH AN BN ZENBAKHEIE. BRITERE
WER L EEBIRAFER —MH T B BRELERNANE, RITE MCF-7 M
T47D #AR A, VTBRER H 1T RIA circSCAP /&, 73 B8 H 40 i A B kL i dE AT A& A ),
ZERFH, T circSCAP H AT ER E LR ZE (B 15A) , LKA circSCAP /51U
MR (B 15B) . B LR, BERZEMEMEILREREREN cicSCAP Wi ig i

— T47D

BRE B R E.
—* - sicircSCAP#1 M o—_ : g:rC\JiFCSCAPm 5 CncSCAP
' SicircSCAP#2 €, ) sicircSCAP#2 4B ‘—\
s L |
1 -l 0.51 | )
1 0.0 '
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B 15 CircSCAP i 3 5% 4 B 1 FL Rty 240 M s o B¢ ﬁ-’fﬂtﬂ‘]?ﬁﬂlﬁ]
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Fig. 15 Effect of circSCAP on fatty acid p-oxidation in HR+ breast cancer cells

(A-B) JERFBsE (LB M B ITER (A) RiTFEIE circSCAP (B) J§ MCF-7 #1 T47D 448+
e il B AL R AL .

4.CircSCAP {23t B BB i MR TR TS T M 32 (4 PR PL R AN T4

KEWRIE BRI RR RS E T4 A E T AAERHUMER, EHAANE
W51 F1 BB 7 R RA ST EE . T IR NBIE I B T R A ) 5O 3o B 3R 2 A B 1k L R e
FHEARE R RS0, FRATE P B0 5] B I BR & B FIEI 7R C75 R4 As B BR & REERE AL
TR RIZE . &%, BRATEEMA O 2B BODIPY493/503 Rt REKIE C75 X fig
BiEE & R0, 7 PLCDH AN %X cireSCAP A 70 MM SRR FI C75, BBad R
8, 7£ MCF-7 i T47D 4ifah, C75 A LAHPHI i cireSCAP 3Rk 38 In 51 A2 1 B i s A
Wi (B 16A-B) . FI&F, #4T Western blot & FH 2 #7 LAIRAl Mk AE BT ER & BB 12 )
A REERIARAL, SLIesE R RIFAE MCF-7 M1 TA7D 4/, C75 7] LA B circSCAP
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Fig. 16 Effect of circSCAP on fatty acid metabolism after adding C75 inhibitor

(A-B) 4 O %8 (A) F Bodipy 493/503 %8 (B) 43471 3KAE circSCAP FIMAIDHIF C75,
MCF-7 Fil T47D SHRach JS T A AL HoBIR, 50 pm. (C) Western blot B K BUiT 5 cireSCAP
JE NI C75, BEMime & B 5 1R R 2. (D)TEIA circSCAP JF I A7 C75, MCE-7
1 T47D élﬂﬁ@¢ﬂ‘éﬂfi%‘éﬁ4%i$$ﬂﬁ&@tu ‘

HWR, AT KT ERE 1R, ARSI C75 #inE| MCF-7 # TA7D
Z0 A PLCDH 4H f1id Rk circSCAP 4 BRI AMI A, HG 1o 87 Ip I BR B R /DA R
M, RILCT5 s s B B FIR, fsEMmmaakrge 1 (B 17A) « A1
WP THE SRR RE B RIEMRRE, XERBEAELRE circSCAP
fEBRERFYT BOBREEREIRES C75 #1%] (B 17B) « MFEtrEEB“CD133., CD44
1 NANOG”i#1T Western blot 2 R EIZE s R &, C75 ARIAET T circSCAP #)F
HERBHER (B 17C) . 28U L& RK, cireSCAP 1R E Z4RFE AL P2 HE RS
BRI E R TE B T B BEER
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Fig. 17 Effect of circSCAP on cancer stem cells after adding C75 inhibitor

(A FAERIRSLIRA MFE MCF-7 7 T47D #4133 K& cireSCAP JE A K C75 X3 FE4H
TR AIREM®. EHHR, S0um. (B) WESZEMHMAIREBERENRBEFEY, BHRET
FRIK circSCAP FEF IMAMHIF C75, MK LB EEKEAWEME. HEIR, 50 um. (C) Western
blot 4 #rx I FRIE circSCAP FINAMEIF C75, MMMEEAMA TR ERQRBOKE.

5.CircSCAP jHid {232 i AR AR il ISR FE R M M W 32 (R PEAE FL AR AR B A E R

A TIRF circSCAP {2t fe i B ERIEXT R TR ILARE sz,  FATF)
ARSI C75 #AT T —RIIRBLK. &, WAVET MTT 2% (B 18A) M EdU 5%
% (P 18B) , 1dFRIX circSCAP JalllA C75, HMMFLAEMAMEKINIEAE S, HRE
B, C75 #MiRE T BRAX B BT LAVRES circSCAP X FLBE A KIS FE KR HEER] . 5, 4
KA R E B Western blot TR E 2 — 8. &5, i@ RIREE (B 18D)
0 Transwell £56 (B 18C) M ILAREAMIT BB FZEEHITRN, K CT75 M0 Bs I
FRAX WS [E B AT LLEI 39 circSCAP X FLARE R ZBHREER. 22, UL REY
circSCAP i {2 3t f B BE A8 B2 It B K TR AL R B R B 1R -
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A c
- PLCDH+Mock
MCF-7. bl @DH+C75 T47D - PLCDH+Mock
- CircSCAP+Mock PLCDH CircSCAP
25 - CicSCAP+C75  >6 Mock C75  Mock CT75
54 = : :
4 v oy e e P
T3 S 13
22 > 2,
(ol &) 5 =
0 0 S
N 6 N & D MO
RN e B e S -
B
PLCDH ClrcSCAP =  BLCDH+Mock
< e L H+C75
Mock Mock 5Z507 o - GrcSCAP+Mock 28007 .5~ s . PLCDH+Mock
z 98g0| =7 - CcSCAP+CTS 00| ~& " PLCDH+C75
o Té £ — - =3 " - CircSCAP+Mock
m 2230F — 2 400 - CircSCAP+C75
3 ?Z’ml' a Al 5200~ 1hilh
= 3 8104| (1 |1 1 s INIGE [ |
5‘ a > 0 | ) || ! 1 0 | | 1 1 I |
it MCF-7  T47D MCF-7  T47D
D PLCDH CircSCAP PLCDH CircSCAP =
9
crs - + - - 3 - = =
b . : s - PLCDH+Mock
: B ' g PLCDH+C75
: ¢ : ' : i v k=) CircSCAP+Mock
; o s 48 ' £ - CircSCAP+C75
% A S i ; 2 Ly
bl A : T 0
b T ' & MCF-7T47D
MCF-7 T47D

B 18 I C75 J5 circSCAP HIXT 0 5 52 14 PR 1t 78 40 g Tt i3 FB A RS i

Fig. 18 Effect of circSCAP on malignant progression after adding C75 inhibitor in HR+ breast cancer cells

(A-B) MTT (A) Ml EdU L% (B) #:#ll MCF-7 #1 T47D 4Hp i ?%ut circSCAP J& In A\ fii!

¥ C75 XM A KIEEEE AR m. KR, 100 pm.

(C-D) Transwell 3£ (C) FXELLE

(DYFEI MCF-7 # T47D 4 it R iX circSCAP Fbu)xﬂl%ﬂ?u C75 YR B REE ST .
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EAHIBS CircSCAP @HE SCD1 N BHIMERFERAC BRI A R 3 (PR
FLER AN A E R B S T HLBY

e )i

1. ik circSCAP F U ERSE A

2. A circSCAP 5 SCD1 fIEm K 7 F1E VLA

3. [ 9 circSCAP BT #0 SCD1 R As BRI ERm AR ThAk;

4. [ circSCAP @I #1m SCD1 A8 & = 44 B0 M 2L AR i 40 B M sk R 9 ThRE.

R 55

1. SLRRHE

1.1 fHRER

RIS RF M ERAHABRRSE S 1.1

1.2.5EE8

1.2.1 RNA Pull down SE% K& J5i 1 73 #T #H 5 S50 1577
Sler il 2\ 7] A7 %1
Ambion MAXIscript SP6/T7 A& FEFRR CH/RBEHAF 4°CilE ¥t
RNA Pull down &I & EERRCHRFEKAT 4°Cigt
RIERLAF & BRREMREHRAF EiRE

1.2.2 RIAFAM B LR
LIS R T 7] i i
F¥XHFEE (Ampicillin) EREXREAA 4°C
£HEZER (kanamycin) LEREREFEEAH 4°C
BEPE (Regular Agarose) FEEF BIOWEST A H] =ik
YeaRed Nucleic Acid Gel Stain EHEIBXAEYREFRAH 4°C
DNA Ladder JEHERIRERAF] 4°C
6xDNA loading buffer MR EMER A 4°C
BERHEEY) (Yeast Extract) #E OXOID A =i
BEE AR (Tryptone) ¥E OXOID A H] iR

DH5a BZEH IR RBERAH -80°C
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s R EREAT =R
T4 DNA ZE#8 KX Z R JIERRIRERAF -20°C
W) K B2 R Jt % NEB A F] -20°C
DNA @itk EGAT & FEERRIBARAF] ZiR
TABRFRARANE LR RIBAERAF] =R
PrimeStar HS DNA polymerase Takara E HEEHHEAFTR AT -20°C
2xTaq PCR Mastermix FBEBERRAHE -20°C
1.2.3 X6 R EEHR o 5 N S B0 AR 27
LB A G AT
XCECEBREERNENRNE ZERRCGH/REEAFR -80°CiBE Y
1.3 LR #FH

AR 43-BF 55 P A4S R B 40 P R T 2B DO
14 BARE
1.4.1 LB G RERE
il AR
Atz ity , . 125g
FALEA 25¢g
FRE B R 25¢g
3DW _ ERZE 250 mL
1.4.2 LB BE#EFERE
=80 MAE
B RHEE Y 1.25¢g
| 25g
JR 2 1 kR 25¢
Agarose 4g
3DW ERZE 250 mL
1.5 EEM RS

2 EB 535 9T B A F B 40 i R (6] 38 DO R 4
2. LA E

2.1 EBEIESE. A EX
MRELRHESRE 57 2.1-2.3
2.2 SRS S

MRERITIES NBE =87 2.3, KEDRAE RADATFRFFIINT R
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siINC 5'-UUCUCCGAACGUGUCACGUTT-3'
sicircSCAP#1 5'-ACCCUCAAUGGCGGCUACCTT-3'
sicircSCAP#2 5'-GGCGGCUACCCACUGCUGATT-3'
siSCD#1 5'-GCACAUCAACUUCACCACATT-3'
siSCD#2 5'-GAGAUAAGUUGGAGACGAUUU-3'
siRXRA 5'-UCGUCCUCUUUAACCCUGACUCCAA-3'

2.3 AR AE RNA 28, REFR A ER PCR RADH
FRERTESRE 7 2.4-2.6
2.4 Western blot T HEDE 4 475558
MHRLRTES RE=55 2.10
2.5 RNA Pull down SCI& %% [Ri¥ 47
RNTHFFRS circSCAP EAEME B, AT RNA Pull-down SE4, BAESLRP
BRunF:
(1) AN RN AR
BRNBERFEEGEVHEARERARNEARS T7 BaFRISIYW. 5I19W0F -

2R 5|14 5
CircSCAP-sence Forward TAATACGACTCACTATAGGGGCTGCCGTGGTCA
CAGTG

Reverse TTTGCGGTCAGAGTCCACAG

CircSCAP-antisence Forward TAATACGACTCACTATAGGGTTTGCGGTCAGAG
TCCACAG
Reverse GCTGCCGTGGTCACAGTG

PAMIER B circSCAP i ik G RLUAER, FIFH T7 B3I FFFIRE 514, 5 Ambion
MAXIscript SP6/T7 X7 & @iL PCR ¥ 3818 B H X4 .
(2) EEFRIC RNA
1) RIS HEUTEERA: 50 pmol B T7 BRE7W. BIi-RRBEREH
(24: 1 LEHIEEE) - 50 mM NaCl. UK 100%ZE8. 1K 70% 8. BB E
WAL EP & . BiRFIERHS R 30% PEG 1 DMSO 48 F ik LRk, DMSO BT
##, 30% PEG 7E 37°CHI#VE R L& .
2) BLE 8 pL RNA/DMSO JE&W, 5 2 uL DMSO # 6 pL _EiR T7 RG89
YR B WAL 85°CHN#A 3min J5IK LA,
3) MEHEUTHRRE EPE, HEREEERM 30%PEG, HRMIKR.
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R IMAE
10xRNA Ligase Reaction Buffer 3uL
RNase Inhibitor 1puL
Non-labeled RNA Control or Test RNA 8 uL
Biotinylated Cytidine Bisphosphate 1 uL
T4 RNA Ligase 2 ul
30% PEG 15 uL.

4) ®E PCR IR, # EP ¥ 16°CHERKRM. RIEEH EP EF A 70 pL
Nuclease-free Water, SR I 100 pl. & ii- R KBRS, BIBEMEERFHGESE 4°C
B B0 3 min FREDE.

5) /NLIRE R4 B RRARZIHTR EP &, M 10 pL 50 mM NaCl, 1 uL Glycogen
#1300 uL UKEI 100%Z.8%, # EP B B T-80°CUKFE L LAYTIE RNA.

6) FE R, HFEEALI>13000g KRBT 49°CHHETHE L 15 min /5, BF LER.
FEH 300 pL FA I 70% L BEIF TR, RFELESS, KITEET 5 min.

7) EHIA 20 pLNuclease-free Water & #EUTIE -

(3) mAFRH% .

BATER — N KRILKME, SN RKIMMNA 400 L REE, BEAEERHEETESL
F=H7 2100

(4) RNA-EHKIFE | A

1) BEEREARIEHTILE, RERMEHEkESRS, A EMLRI LR
HX 80 uL WAZREHTEHI EP B, JRAEWL IR DR iR ERE— 2.

2) BEJS5F 160 pL [ 0.1 M NaOH {F¥EF K, Al 0.1 M NaCl iBE¥E—IR, SRR
BRI MU R Bk

3) HF L, F 80 uL B 20mM Tris (pH 7.5) BB ERIBRFIIK .

4) "F L&, B 80 uL 1xRNA Capture Buffer E BRIk

5) ¥ 50 pmol FIRAEMEIRICH RNA PNOIDABIREER P, BRBEREISES.
B, (EAEERESMGHT 30 min BMEHES. EFE EP BR3P, e
Bk, W3 LIER

6) WREZRFAS AR 20mM Tris (pH7.5) WHUEL 2 K, HRMEERERHE
EREF U S

7) EFE EP BN I5E P, WERIER, 3T LB . M 1xProtein-RNA Binding
Buffer ZIR{ERFH 7 4R

8) Fifl RNA-EHMBEER

ZFR MAE

56



W AR KRR 22 AL 3T

Lysate (protein conc.>2mg/mlL) 60 pL
50% glycerol 30 uL
10xProtein-RNA Binding Buffer 10 uL
Nuclease-free water #M5FZ 100 uL

9) EF K EP A AR, WEHER, WFLIER, A 100 pL BEHIR) LR
BERA. BEWHHE ©CAEHNEEREMNFHE 60 min.

(5) PeEAIBEm

1) MELHRGE, EFE EP BRI D, WEHEK, R’FELF®, FmA
50uL1xWash Buffer 15 ¥E i -

2) EER, WFBHEW, A 50 pL B Elution Buffer BJBZERF H1E 37°CHFE
30min.

3) % EP BRI AIZEH, M 1xSDS, 7E 100°CE& B L 10min HITEAT
%, ATEEER.

(6) HHHIK

BT %5 LB =% 2.10.

(7 Bt _

HIKERE, AMONBEIKEREHEE, BTG, MBRETREUTHAE
AR&H. BELREREFRELZ G RELAREBBRLARNERTRE. EEETRHE
Wif B B . RIELRERTIE B R R AT .

(8) FRi&sr#r .

BINBRFEENEMHEARFRA X B WFTHEITEERE . BERIIKE
FRIEHIE, #HTIEERERIRAFST, FRABRRLTERERLRTITER.

2.6 AW RRIRYKIE
2.6.1 BaFXRIABEHIHE
(1) BRBITFF

BRI RMEA T 2EE EHFEEXER, %5 RNA REBESHERERT
R — B RME DNA F3l. ZA1iEE NCBI (National Center for Biotechnology
Information, NCBI) FyZ:FE¥#E7E, R SCDI1 Z K L iiF+2000bp~-100bp {7 B ] DNA
FF3l, BiA SCD1 HEshFX.

(2) it

i JASPAR #5048 B R ZRAT TN 2 SCD1 /3 31T X ik B 5 RXRA EAMIHL A
fiF SCD1 #MH Li$+993~+1009 &, TRIMNEB/HEMII YR THELY, FH
SnapGene 4% it SCD1 Bal FX 5[ TR TR
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519 P51

SCD1_promoter F  GAAGATCTAGCTTGGGCTCTCATATGGTGTTTC
SCD1_promoter R CCCAAGCTTTATCTCCTCCATTCTGCAGGACCCT
(3) PCR ¥1%

AT REY Y SCD1 B3l FX A B, A1 T47D £ F H DNA AR, 317 PCR
FIUFEEMNPIBIITFRE, RMERITER:

A5 44 PR (LY

3191 2 uL

314 2 2 uL

¥R cDNA <800 ng

dNTP iBE&H) 8 uL

5xPrimeSTAR Buffer 20 pL

PrimeSTAR HS DNA Polyermase 2 uL

RNase free water *MFFZE 100 pL
Al LK IR KR 55~70°C, & 8 MR RBAREITIBXEENEER.

B Ff (8] TR

94°C 5 min )

98°C 10s

55~70°C 5s

72°C 1 kb/min > 35 T

72°C 10 min

4°C o y,

(4) ¥ 5 BR#A

BARRNTBERS 1% BEEK, SRR ERKES. PCR RNERE,
BRERELE, RIEAEASMAMMERK EREHBEHES . BE, BEAWTFRINA
BRILA, HERREGERMM E DNA Ladder. #3%, ®&EIEEZHERN 120V, #TH
WK E . BIKTERG, BUHER, FIRABREREHBILRAEIf. EREERT, A
T4k PCR HEBKIRE, BANFEHTERLER, SREAFHNOBKEE. RER
LM EIM B A R R R, SR EREERIEKEE, UMEERLS
SR EH.
(5) ¥ 3 F Beatifb Bl

BATY) T RERREE R P IEF B 5%, (ERRIR A E) 4 DNA 4fidk [mMCF &
47 DNA Zr 7By EcR 2k .

58



AR K2R 224 18 3C

(6) EELIR

=W B MAE

MYIEE 1 1 uL

WY 2 1 pL

JBZ [0 WA 7= o okt 2-5 pg

10xCutSmart Buffer 5uL

RNase free water M FFZ 50 uL
WE PCR X 37°C 2 h, HRMAEFRBAITEEVI R

(7) ERERM

B R MAE

10xT4 DNA Ligase Buffer 4yl

T4 DNA & B85 2uL

BEUIEE (AiLfE) 10 uL

PCR F B (4ifkfE) 20 uL

RNase free water : #MFFE 20 uL

(8) ¥k ' |

1) ¥ALBTHK) E.coli DH5a S22 I % E-80°CBIRIR VK P KRTE, LR
fERt, 2R HIKBEIEEK EBILFF;

2) % 10 uL BEEEFWIIAS] 50 pL &) DHSa B+, BRBESE Tk L#E 20
min;

3) €RBESNAHHE 42°C, 20 min HIRE LR, BEWG EP BHAE S ALF
ME&EH S, #H1T | min 30 s FABE, FEEREEBEIK EHTHE, BRE R
[B]7E 2 min LA k.

4) BHIERG, A EP BHFMA 1 mL AINPAERK LB $557 %, 34 EP &
FEEEREK L, &E 37°C, 220 rpm BI& M, BHEFH 1h.

5) BFREHRE, ¥ EP BEEFKE T 3000rpm AIFEHEE L 180 s.

6) BLERE, REARLA S0 L 1 LB HFFREUESHAM, FSMINE LB Hi
B, (A CE & )R B O S B BRI B AR R R

7) BEFRIRTE 37°CHEIESFMA P IEE 20 min, FE/EBIEEIE LRI,

8) H, MWEUHPIRFFFHUREZEN R/ NUREE, H 10 uL kPR BAN7
R PR P AT S AR AR

(9) BBy Y
FELHEK 15 mL BOENMA 4 mL FMEMEMNITAERN LB 558, HFEHE SR
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M HEEEBZELEY, FHEEBERKEFREE 2h.
(10) =¥ E
¥ LRy ER A TEEEE, S0 500 uL EBOEESFEE M EDR ARG RA
BBEATRIF . FIFH SnapGene BAFXT 745 R#ATEEXS, AR REBRSRITH T,
(11> BURIRE
ZWFRIEFFFE TR A REER, B — S, HBRBRAFTEAZTERR
Fr IR B & Hde S P B TR B
2.6.2 & MRBRIEB AR
BRAVEARBE 5 h &R E ) KOD-Plus-8§, #it % A PCR LT =2 S RAT
(1) PCR 5|4i&it: BAVEMEHEIEIR IR, £ SnapGene AL RTERITA
519, 51¥FFWTF:

5% iigd

KOD-F TGGGAGGTGGGTACCC

KOD-R ACAGAAAACGATTCTTGTGAATTGG
(2) RIA PCR

1) SERHER: RETEST LB HAEEFE. 50 mg/ml EFXFEZE. DHSa BEES
4HAE. 10 pmol/uL #1540 50 ng/pL B KL DNA.
2y RREARHES: BB FELE ] PCR KK .

5y HE
5141 (10 pmol/uL) 1.5 uL
5142 (10 pmol/pL) 1.5 uL
10xBuffer 5ul
KEZREK 35 uL
dNTPs (2 mM) . 5uL
Plasmid DNA (50 ng/uL) 1 ul
KOD-Plus-H§ 1 uL
SR 50 uL
3) LT %17 PCR RFL, FHRBEHHN 5 1.

i HE
94°C 2 min
98°C 10s
68°C 5 min

4°C oo
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(3) H Dpnl X 84% i ¥z DNA #1T7H 4k
] PCR {1 PCR RNHINA 2 ul Dpn 1 BEATHAL R B, BREBESGEHEE, KE
PCR ¥, EHWE 37°CKFL 1 /Mot
(4) PCR =B S
¥ T4 Polynucleotide Kinase 1 Ligation high 7E/K L Bif# . #% T RN RN,
N PCR X, WHE 16°CRFL 1 /Mt

iy HE
T4 Polynucleotide Kinase 1 uL
Dpnl %#J5 PCR =4 2puL
Ligation high 5ul
REZEEK 7 uL
SRR 15 uL
(5) ik

¥ EILH PCR YA BEN DHSa KT BRZABTHL, BRBRESEE

HWHFE .
(6) AN 7

F3 10 pL /MK RIREHREL S NEEITH# LB 358, #ITHENABNY I, %
P8 S RS AN FEABEALRE | mL 2B R F A FHATEAR RAWEF, B0 F
SR 5 RBEFNFFIFITHS, BIARETAERE.
2.7 MURARBER G EE

1) |AEME: BIVEBWHEEKRELRBEND PGLA.26 Bl KR, %L
RHEFEEE SCD1 B3 FXFER 4 PGL4.26-PROMOTER-WT, H SCD1 /5
HFXE A FREEH 4 PGL4.26-PROMOTER-MUT.

2) MR 3§ HEK-293T 4HMER T 48 FLiR+, DUMEFHRNZEEAR 10% LA .

FAE = 3 FLH 400 uL PBS .
3) MY BAENBRIESTESE LSRRG E BMEBEFAEKRE HEK-293T
S AL F U BT RS .
£ 571 BN E
pRL-CMV PGL4.26 = EX
PLCDH+siNC
PGL4.26- PROMOTER-WT CircSCAP+siNC
CircSCAP+siRXRA
PGL4.26-PROMOTER-MUT PLCDH+siNC
CircSCAP+siNC

CircSCAP+siRXRA
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4) RTINS BRAFEREH S N-200CKFEEHE, ERBMHE REN
EFANRAANE T EOLEBENENE. A, %E 1:100 MFHRLE, EZhET
MRS EBNNRY, HEEERER.

5) MMM MERRFFRPHEFRE, MENFIMA 150 pL BEARELE
IR G EEARRAER, BREWRITAR, #TRSRME, U 12,000g FHEE-L 5 min,
NS BIER, AT RENRCREEENE.

6) WHRENEMKRIN: FHRBASIHE 20 uL B3, 5 100 pL 35 Kk Bt L R EFA R
FIEER THATRSERS), AT 96 LR ER TR E 5 min, R AESETIRE .5 min
J& RE BN 2 Th e B AR O AT R ICR K e ERE RLUL. ®ISERSE, SCEIIA
100 uL. T PEZ ZEME T ELRBAN TAER, D& IERR, E45RY, ZEBE
5min, S THREEEFROGEIT KOG NE T R FEF RLU2.

7y RSV UEKRRAEEBEANS, BN ERKRTERBHAEEH RLUI
B e k R REEARIH RLU2 (IHE, E/RAF4AE SCD1 /a3 F X R BuERE
i
2.8 FI/GIH S50

KSR SIS RNE D

RoRaR

1.SCD1 & circSCAP {E A TR N EREBENTIRERS
SCD1 &—F L FAHFR MK AEIIER = HAMEE. & A1 M0 RS B BR A0 A v A0 AR B BR

T BN T B s B R AR P, B BE AT ER B9 & RN B L R ISR B ELAL
f. E AR SCDI FE4ERMEART AN ERIEEETHR T HEEEEE
. NTHE SCD1 && £ circSCAP M U TR &, RATIEIIUF B R Z B
RRIEAMHIT T 3% . 7EFIR cireSCAP 5, A1 RT-gPCR sEHAEM T SCD1 &
mRNA /K _EHIRIEZE, FEE circSCAP RIZFEK SCD1 £ RNA HERKFREMIK (B
19A-D) . @it Western blot & HEPIE 4, FAIFREWEL S SCD1 5 circSCAP HjEH
RIEKFEIEM>: (B 19E-H) . T&, FINFEN circSCAP H#E T i <5EF SCD1 &

%, SCD1 £ circSCAP fEH T REMT R ERIZAITHRELL .
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A MCF-7 El T47D c SKBR3 D ZR-75-1
$ » siNC 5 « siNC S .. + siNC s + siNC
215 sicircSCAP#1 215 sicircSCAP#1 2 15 sicircSCAP#1 2 19 sicircSCAP#1
g = sicircSCAP#2 2 T sicircSCAP#2 £ = ! sicircSCAP#2 £ . sicircSCAP#2
S104pm 51044 5104 5104 & "
?05 05 %05 l’: 05
;w ?t‘.; ;uu (UO
)Q(\Q’Q‘q/ N ,&‘1/ L) A ,&1’
E F g F FQ G X H XL
el e bais FX
O o O «&\«0% 0. & O B2
Se¥ e SFE P SePs®
SCD1 SCD1 SCD1 SCD1
ACTIN [wmese> ACTIN e w]| ACTIN e s ACTIN (===
MCF-7 T47D SKBR3 ZR-75-1

B 19 SCD1 £ circSCAP £ H T R BR NI E MR A DI RE#E
Fig. 19 SCD1 was the functional target of circSCAP for fatty acid metabolic reprogramming

(A-D) ZEUF SR Z AP AR &P, RT-qPCR S H7#{& circSCAP j& SCD1 mRNA 7K
F RN, (E-F)7E VA & 2R 7L ARE 40 i & P , Western blot 73 TR circSCAP & SCD1
BHEKTFHRIEE.

2.CircSCAP #5188 R EF RXRA IB¥ SCD1 £k

T HRE circSCAP 1R SCD1 RiIEH H4E 4 FHUH, FA1#EIT 7 RNA Pull down
LI SRR FMANIZ AR, REESEAERBEE = FHHESF. BITBEDTR
T f cireSCAP IE X 88 R R XL B4R 5 T 3 M0V 76 45 & 8 (1 1T R 1 4 47 (Mass
spectrometry, MS) (& 20A) , Jifiid Human TFDB Al PROMO Wi il 45 & 2| SCD1
BahFXIEMERR . #RERRTRIEHIEEMLE EE] SCD1 B3 X x
HTFHE (B20B) , HAIKIT RXRA (Retinoid X receptor alpha, RXRA) 7+F
RXRA R—MiZZHRIER T, 1EAFERETF, aATL4E2 DNA b, AEERGER
FNFik . N T WAF circSCAP £ i i RXRA iH ¥ SCD1 Fik, #4118 A A LM %4 JASPAR

Chttps://jaspar.elixir.no/) Tl SCD1 J& 3)F XK 5 H K H T RXRA B4 -G S ML G1E
X (B 208) , RERMNBEBTHATFAR (W) FMzELR (MUT) SCD1 BE3FX
HRE R EEF L, R REREEFR AR, circSCAP 1] PLE HH 5 x
¥ RXRA R FE0E SCD1 (B 20C) . Western blot 43§73k —HIE T circSCAP A]
LLET RXRA HIRIE (B 20D) o £ EFTR, cireSCAP @ EHERKEF RXRA A7
SCD1 FKi&/KF.
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A B C
AOA5F9ZHHB-AIVLFNPDSK H Erestas e
> CircSCAP+siRXRA
ABOSNSE 125 = ,:__|
B 1.5.m v
i o S 104/l S
195 E, 05 [
g
&’ WT MUT
SCD1-promoter
D E
N XV N XL
& Q* Fg* SCD1-WT5-TCCCA ACAG-3
Q?' ()?~ X 0?‘ = o PRI = 4
'S 'S SCD1-MUTS-ACCCACCTCCCA  SEECAAACG-3 |
0 (G |
S P : | |
RXRA [ A ' A ‘
oo SRS oo s A G|08 A ACTOR
o ol | 2GRS e T s,
MCF-7  T47D
Pl 20 CircSCAP @i ##E RXRA 7 SCD1 #i&

Fig. 20 CircSCAP regulated SCD1 expression by regulating RXRA

(A) FEEEIR circSCAP FTHHMEAKK. (B) £BREER 7KL . Human TFDB
#EEEF PROMO ##EER SCD1 Bah FHIEEMZE. (C) HY SCDI promoter-WT £HH SCD1
promoter -MUT A FI/NFIRMFERIE, 7 HEK-293T MM FBHTICR AR S ERA LK. (D)
Western blot 73 #T#R 1K circSCAP 57 MCF-7 1 T47D 4l RXRA M SCD1 MR EZ . (E) &
B SCD1 B3 FXEAREREE, LER JASPAR HIEEFN RXRA F1 SCD1 && 4.

3.CircSCAP &R SCD1 RIZIEHMA N ERE

HLL ESEEeg5R, AN circSCAP @it 1A SCD1 Bixis B ERIE. BE

» BATHEAT T —LE Rescue L, [,/L#“ﬁ circSCAP IR MEIERNLEH. B, TATKE

circSCAP & FiXF KAl SCD1 #/NF#E RNA [Flf}#% 443 MCF-7 #1 T47D 4B . jl4T

O % ta.( 8 21A) %1 Bodipy 493/503 45 (I 21B)4: £ B ; T4k SCD1 T LA B circSCAP

i FIA X} g 7 R i 17 2 AR A B2 . Western blot £ [ #4IF B T circSCAP it %14 J5 SCD1
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Fig. 21 CircSCAP regulated fatty acid metabolic reprogramming by regulating SCD1
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Fig. 23 Effect of circSCAP on the malignant progression of HR+ breast cancer by regulateing SCD1
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Fig. 24 Effect of circSCAP on the malignant progression of HR+ breast cancer by regulateing SCD1

(A-C) MCF-7 #! T47D A RR # 4 /N TF3 siNC. sicircSCAP#2 FIFHL pCMV. SCD1, MTT
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