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B e piRNA 2 $FE O RRE UQRB B AWS Auksls we] #e Ao wA tl% AFAEHAE mikNA
Wy 529 24ats Zvko R UQCRB B 2y 2 2y ~EE A #dE 2y Ad MWmuk olg) 3%
By PG ST = gl Y, olF 93 vlole kA 2AE 2 7| Ed #3 Aot

Hl 4 7] &
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HIF-1a & SHAIAAA AT HRS F2A70tE AL 9l vl Adth(Jung et al., Mol. Biosyst., 2013).
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o] 3'-H]HY H-$l(untranslated region, UTR)ol ZAFslo] F-AA TdS A3}t (Bartel DP, et al., Cell
116: 281-297, 2004; Lewis BP, et al., Cell 120: 15-20, 2005) QIE&(intron), <&(exon) T FAA 7F
-9l (intergenic region) =5E ¥4 FtH(Rodriguez A, et al., Genome Resl4: 1902-1910, 2004).
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e Fo] otofa F Heko g ZHFEUH(Esquela—Kerscher A, et al., Nat Rev Cancer6: 259-269, 2006)iL
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AR = AL oYy,
<AZxd> AEF AZ

HEK 293 #} UQCRB Wo] A|3EF MT1, MT2 % HepG2 = FBS7F 7} DMEM wmtjdoll A wjokstitt.  UQCRB HH o)
MIEF NI, MT2 & ¥ 24z 8 233 Chang et al., Biochem. Biophys. Res. Commun., 2014 o 7]|A¥
W] whel FH H AT

<A A4 1> UQCRB ## miRNA A A

<AA o 1-1> miRNA B8 2 sequencing

o s A& HEK 293 tiH]sle] A7) UQCRB Wo] AEF MT1, MT2 oA el kilo) E niRNA E A
3}7] 98kl A7) UQCRB Wo] AMZF MT1, MI2 oA] total RNA & #a]3F & sequencing 3F2ith.

2}7] HEK 293 ¥} UQCRB ®Ho] A|X3 MT1, MT2 % HepG2 ZH-E PureLink RNA isolation kit & AF&3}4] total
RNA & E&sla, 229 total RNA = w324 F23) Aol 4] miRNA sequencing 3}il sequencing data & <
Atk

AN .

<A 1-2> BE Gk HwE T3 miRNA AA

7] UQCRB o] A EZF MT1, MT2 oA total RNA & &2]$ A3} 1255719 miRNA 7} ®E2E o, = 294
BE nkel ol olg 3714 2AE WHESE 10719] miRNA & A AT

| logo,FCl > 1, |log.CPM| > 2, FDR < 0.05
FC @ #¥ AHmeo| Ao
CPM : the own expression of the factor in each cells

AAE 10702 miRNA ¢ & kA8 RT-PCR & =R 3}, UQCRB ¥o] A|ZEFo|A]e] wd okital tiv])sle] hsa-
miR-1323, hsa-miR-512-3p, hsa-miR-10a-5p <] 370<] miRNA & A E&}¢iT).

= 2 oA hsa-miR-1323, hsa—miR-512-3p, hsa—miR-10a-5p 2] 370¢] miRNA += AAAIE<S] HEK 293 oA KXt}
UQCRB " o] AEFoA HHo] 7HA4st= S & 4 AUt

<A 2> UQCRB &3 pathway AR

<A A4 2-1> mRNA £ @ cholesterol metabolic process A#

UQCRB 7} #ol8te= pathway & XS] 918kl UQCRB o] MXS MT1, MI2 o thsiA mRNA #z] %
sequencing & T3t tt.

E 3 WA = 5 oA BE vke} o] 8719 oncology (sterol metabolic process, cholesterol metabolic
process, steroid metabolic process, sterol biosynthetic process, steroid biosynthetic process,
terpenoid backbone biosynthesis, isoprenoid biosynthetic process, cholesterol biosynthetic process)
Eo] UQCRB ®Weo] A=EF NT1, MI2 oA e #Hlew, olF 7P A IidH= FH=dHE I 4=

(cholesterol metabolic process)E A&},

<AAd 2-2> ZH2HE A HZ(cholesterol metabolic process) A2 B13A A=

UQCRB 7} #oidl+= pathway & Z#|2ElE A 7% Z(cholesterol metabolic process)S XA Ao ojgh €
FAS A=) al, UQCRB Wol MESF NT1, M2 oA Fdl=HE A 229 o9 371 &4 HMGCR
(HMG-CoA reductase), MVD (Pyrophosphomevalnote decarboxylase), LSS (Lanosterol synthase))¢] W& A%
£ S48t 1 4948 42 = 6 WA = 9o YERATH

<AA 2-3> FHAHE A4 A=z AAY HEA HE

UQCRB 7} #o3}:= pathway & Zd2~HE ¢4 Z Z(cholesterol metabolic process)E AA3 Ao thsl e}
IS AFs] dal FUzHE A ASICIAE UQCRB WHolAlE ol AHulsta FdHE &4 AdAx7)
UQCRB W ol A3EF=9] Ao m A& F&&S SAstL 2 4745 = 10 WX £ 12 o YeERfAT.

Fo|l~HE g4 A@MAAE Fatostatin (sterol regulatory element-binding protein:SREBP #3]Al),
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Mevastatin (HMG-CoA reductase:HMGCR A &f#]) = YM-53601 (squalene synthase:FDFT1 #&j#]) = UQCRB
o Al EF MT1, MT2¢] 218]3+ 5 UQCRB ¥ ol M EF NTL, NT129 A4 ALE A3 Ay FH2HZ T4 A
2} Fatostatin 2] A UQCRB Wol A ZF MI1, M2 ¢ Aol AsEE AL e1dd 4 Q).

<AA o 3> miRNA ¢} EHAHE 4 A =Z(cholesterol metabolic process) mRNA #&EA HAE

UQCRB7} #rd sl Aoz el 3709 o AEFE oA A7) AAd 101W AAH hsa-miR-1323, hsa-miR-
512-3p, hsa-miR-10a-5p 2] 3709 miRNA ¢ ¥d AHE= 2D =g A A ZE(cholesterol metabolic
process) &4 o3 HAEE FAld F435t1 1 294E = 13 IHZ] = 17°ﬂ YER AT

: >
>‘
E

T 13 WA & 1794 ZH2EHE T 5425L UQCRB7F s e Aoz e R 3709 o AZF oA 1ig
kol F7sk=d ®lsl, 3709 miRNAS] @& ZAsle], E o] o3k 3702] miRNA 7} UQCRB ¥ o]¢} A#d
FH2HE §4 F29 d-dd Aol Aol ALEEHE vlo]lonAYE D e S & 5 Uk

=y

=97




EH2
1. miRNA sequencing
Control UQCRB mutant
(HEK293) (MT1, MT2)

NS

2. Select candidates oo
[log,FC]| >1
[log,CPM|>2
FDR < 0.05
Up- hsa-miR-4485 hsa-miR-512-3p
regulated hsa-miR184
§§ hsa-miR-g12-3p hsa-miR-516b-5p
Down- hsa-miR-551a
%H‘ regulated hsa-miR-214:3p hsa-miR-7641 hsa-miR-10a-5p
hsa-miR-10a-sp hsa-miR-1323
EH3
1. mRNA sequencing
Control UQCRB mutant
(HEK293) (MT1, MT2)

Ty

2. Select DEGs

3. Validation

ZIHSd 10-2017-0053260

gRT-PCR
Matching with mutant UQCRB expression |

|

4. 3 Key-miRNAs

|Fold Change| >1.5

p-value < 0.01

|

3. Gene set analysis
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k1

F1

rg,
N

+ Mutantl

Term

GOMG125~sternl baosymthetic process
GONG125~sternl metabolic procss
GOMODBEY-~cholesterct brosynthetic process

GO0GRM~stermid Diosynihe: process
GO008203~cholestercl metdbolic process
GONOCeE10~pid biasynthetic pracess
GONDONB2-~steenid metabol process
head D Steroid ogyrthess

G008~ koprencid blosynthetc process
90 Terpencid backbane biasythess
a0 OMARK, signising patimay

030 Biowyrthesis o rsaturated faty acs

v Mutant?

Tem

GONOIE125~cterl metabokc pocess
GO 2~sterol biosynfstc process
(GO00086%~staroid biosynthetic process
ha00000 Terpenoid backbans biogynthess
GONN0B2-isoorerond biosyminetic process
GONDEEES~tholesterol biosynthed: proceess

g
&

Count

MT2UP(17) MT1UP (144)

Tool: DAVID, Cutoff: Benjamini <0.05

UlTotd  Pophls  Poplold Bemamini
" 18 B 1358
12 18 1 13528
] 148
1 118
1 18 @
T 7
13 118 Fiil
§ 5 n
5 118 m
4 b 15
19 % ¥ ;
' % ) 585 44E
Tool: DAVID, Cutoff: Benjamini <(.05
Gt UtTold  Pophls  PopTotd e
§ 1§ Mmoo
E 15 w1
] s R LY
4 1§ EE R L
4 1 8§ 1
3 1 53
3 i 018
3 15 18
3 1 sl anER
MT1 MT2
INSIG1 269 2.69
LIPG 369 2.26
DIt 2.24 2.07
CPA4 2.29 1.83
HMGCS1 213 1.78
LDLR 212 1.77
SQLE 1.76 1.65
GADDASB 1.49 1.55
MVD 1.02 1.42
MSMO1 1.29 1.26
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