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Abstract of Thesis

[Background] MiR-1291 has an anti-tumor effect in a subset of human carcinomas including pancreas,
kidney, esophagus, and prostate. However, its role in colorectal cancer (CRC) is unknown.

[Purpose] The purpose of this study is to assess the anti-tumor effects of miR-1291 in CRC.

[Materials and Methods] We explored the expression of miR-1291 in CRC cell lines, and CRC tissues and
normal mucosa from 20 paired clinical tissues. /n vitro experiments including cell viability, BrdU
proliferation, invasion, cell mobility, colony formation capability and apoptosis experiments were used to
assess the effects of transfection of miR-1291 on DLD-1, HT29, and HCT116 cells. TargetScan human,
miRwalk, miRabel, and miRmap were used to indicate the binding target of miR-1291 in silico, and luciferase
reporter assay was used to verify the direct binding. QRT-PCR, Western blot analysis and Flow cytometric
analysis were used to explore the effects of miR-1291 on cancer stem cell (CSC) markers including
doublecortin-like kinase 1 (DCLK1), BMI1 and CD133. Sphere formation assay was also used for analyzing
the effects on cell stemness. The function of DCLK1 was verified with DCLK1 siRNAs and sh-DCLK1
HCT116 clones to knockdown DCLK1, and with overexpression of DCLK1. Western blot and Flow cytometric
analysis were used to analyze the change of cell cycle. Finally, DLD-1 xenograft mouse model was used to
explore the anti-tumor effect of miR-1291 in vivo.

[Results] We found that miR-1291 expression was significantly lower in CRC tissues than in normal mucosa.
MiR-1291 significantly suppressed the viability, BrdU proliferation, invasion, cell mobility, colony formation
capability and induced apoptosis in CRC cells. In silico analyses indicated that CSC marker DCLK1 is a
potential target of miR-1291. A luciferase reporter assay showed that miR-1291 directly bound the 3’'UTR
sequence of DCLK1. Among 3 CRC cell lines, HCT116 is known to retain the most CSC-like properties and
HCT116 cells express DCLK1. MiR-1291 suppressed DCLK1 expression at both the mRNA and protein levels
in HCT116 cells and it suppressed CSC markers, BMI1 and CD133 as well as sphere formation ability. With
DCLK1 siRNAs, we also explored and verified the inhibitory effects of miR-1291 on sphere formation,
invasion, and mobility of HCT116 cells. And we verified that sh-DCLK1 clones displayed decreased sphere
formation of HCT116 cells, compared to sh-negative control cells. Moreover miR-1291 induced CDK inhibitors
p21WAFL/CIP1 197KIP1 in DLD-1, HT29, and HCT116, and overexpression of DCLK1 in HCT116 cells conversely
led to a decrease of p21WAFVCIPL gnd p27KIP1, Furthermore, intravenous administration of miR-1291 loaded on
the super carbonate apatite delivery system significantly inhibited a tumor growth in the DLD-1 xenograft
mouse model. The resultant tumors showed significant up-regulation of the p21WAFV/CIP1 and p27KIP1 protein
with treatment of miR-1291.

[Conclusions] MiR-1291 has an anti-tumor effect by modulating multiple functions, including cancer

stemness and cell cycle regulation. MiR-1291 could be a promising nucleic acid medicine against CRC.
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MicroRNA (miRNA) & (X18~256MiJE7 672 DV —ARERNA T, EHEBE T OIUR ITHEEG L. EBHE RS
messenger RNAD 3R, & 5 WITHHERIGI AT 5 2 & TH VX7 A& il 92, MIRNATIHI AL HE 58 35 L OVl RE 43
b, 7R P—=2 2, REL BEL WS TRREREWEN T 0 A CEERRE 2 F ORI ORI G B
DPLZEBHLMNERS>TND,

BRI CERRE L 2 kiR A L. IRRIRFIESR W ERE SN TV D, BOMEEICEH W T, DCLKL
(doublecortin-like kinase 1) DB IMIREZEE TS 2 & T, EESHNKR 25D Z Eh b, DCLKL (XFEH
DO RIFAN—FETThHDERESNTND

AR TIZ, NAA AT r~T 4 7 AFHICE D, DCLKL Z#4ERy L LT, spfiiatkicB 5325 Notch &KUY Wnt
signal (CBEM L7-miRNA Z30MEEH L7z, 707 7 Y — AJEMEMEWHIE IS SISO B X 235 2 L 8345 -
TV, KFeT 7 Y —LfEE2ERET 5 FHED 212, ODC (ornithine decarboxylase) degron-ZsGreen /2
TARDH D, THHI0FEEDOnIRNA & il 23 5 0DC degron-ZsGreen (+) O¥EMILIZ G L7255, tumor
suppressor miR& L CTH H A5 miR-34a &V &IRVHFEIMGI 2R 2R miR-12911275 H L7z, MiR-1291 &, &
. EERE LACE., BEARICEN T, ZOREBHRSEE SN TV DA, KIFEICE T 2 niR-1291 OFEH
RULRCHEREI R ENIAATH 5, ARBFSETIL, RIBEICK LT miR-1291 OHFMEESREZ R Lz, DL FICHRE
NG
@ KRG & BERE D RBERE (2027) 128V T miR-1291 ORBLZF, in vitro DEBREIT - Tnik-

1291 OHURIGERN R 2 714 L 7=,

ZORER, EF /e PRIGHEE IS v M RIBEAMKICIVT niR-1291 OFBEAEA L, b MEF KB

lwo> CCD-18Co & bhfx L. 9FEMAO RAGEMIZICHIT 5 miR-1291 OFRBIE T LT\, £ 55, @ik

PEDOEWIE LT B TWS HCT116, FRkry o0 fb U 7o IR ARG HT29, Jyb B ASEL < FEME B 203 v W i s il

fid DLD-1D =-> D fiflakk 4 R L. miR-1291 OHFEEZR Z MG L7z, £ Lipofectamine RNAIMAX Z HIu>

T, miR-1291 % DLD-1, HT29 & HCT116 KIFEHIIICEATE 5 2R LI, £/2. in vitro DEBR %

FTur, miR-NC (Negative Control) & K, miR-1291 A% DLD-1, HT29 & HCT116 KIGFEMINIOD viability,

A, R, E®, ano— BN EFRICHE L, TR NV REFET LI EWLNC L, —F,

antagomir-1291 OEATII KRB MIZOEE~OMFIZRITRD b gnoTz,
@ miR-12911C X HDCLKIFEBIRET & & fifatE ~ D8I B4 2 it 217 > 7=,

FDFES. in silico FEAMRMNT & luciferase reporter assay 24 WmiR-1291 2% DCLK1 @ mRNA @3’ UTRfEIK

AT D2 Lot KBREMIBICE VT DCLKL FBUIEATHFZE s Sz £ 512 HCTL16 Ml %

B L., DLD-1 < HT29 AURICFHI LRV Z & 2B L7-, HCT116 AIJEIZEWV T, miR-1291 A2 L % DCLK1




DRIUET ZRNAL B L~V CHIRTE £, HCT116 AIKICIR-1201 &HAT 5 2 &Ik v, s~ —»
—® BMI1 & CD133 @ mRNA FEHMNEAD L, A7 =vA NEKEED ZMfil T& 7, HIZ, Short hairpin O
DCLKI (shDCLK1) # A L7z HCT116 2 m— il Tit Negative Control (NC) M@ & bb#ilL, A7 =mA K
TR Al S 7o, LR 2 & X VHCTHI6MAZIZ#U T, miR-1291 A3DCLK1 ZEHEFLE S22 & T, &
AN 2 N H T 5 T AR S T,

@ DLD-1 & HT29 #MIMZISUNTIE, DCLKL ZFHL TWARWED, BID A I =X AOIF(EN R S U, HNaJE 5
FIRAT & AR IR & o8 DFEBLE T,
T ORR, miR-1291 2% DLD-1 & HT29 e o0 i e Jo #0) &  SE < & . IR 2 M5 5 7 L —F EH O
p21MFVCIPL L p7HP 2N S5 T E Ny, HIT, ¥ U A xenograft 7 /L&MW T, miR-1291 23E
SERGE A I L.~ v R RS AR T b p2 1O L o 7KIPl 2 g X 7

PLED X 9T, ARBFZEIE niR-1291 ORIGEICE T 2 BB L UGB RZH LT Lz L & HiZ, miR-1291 73
p2 [MFVEIPL L 78 2N &% 2 & TR A 2B IE S, DCLK1 %% —7% > 325 2 &1 X0 EE i &
42D, READ=ALOMPICTHEB L2, T HOMLITniR-1291 SRR OEZREER OB & 722 2 ARt %
AL, WEMRAER L LB LWVIRRIEORBICHET 200 THL 2 b, HE (REY) OFAITET
LEEZLND,




