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Abstract

RMRP RNA is a long non-coding RNA. Mutations in the different sites, including regulation regions
and transcription regions, of RMRP RNA are sources of some autosomal recessive skeletal dyspla-
sia. One of them is CHH. RMRP RNA can form a endonuclease RNase MRP to exert it’s function. Or it
produce two microRNAs (RMRP-S1 and RMRP-S2) through the Dicer enzyme-dependent pathway
to regulate cells. RMRP RNA is most involved in the research of cancer. It is farely understood that
how RMRP RNA is engaged in the differentiation of osteoblast. In this review, we will state the
process of osteoblast differentiation and the relationship between substrates of RNase MRP,
RMRP-S1 and RMRP-S2 and the osteoblastic differentiation to promote the follow-up study of the
molecular mechanism of RMRP RNA in the osteoblastic differentiation.
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1. 5]

RMRP RNA (RNA component of mitochondrial RNA processing endoribonuclease) & — /K% 3E 4w i
RNA, TEAFEAZEY S E RV 7EKXBRA/NRF, RMRP RNA K E#Z 275 bp, o AJEM:
N 95%. 1E K H T RMRP RNA tAH i 7-2 RNA, 7E AZEH RMRP RNA FIH & & 277 bp [1]. £ RMRP
RNA AR ANE T RMRP RNA &2 IREMKEEARSAS RNA. B R BUAT— 288 1 WAL R K
RNase MRP (mitochondrial RNA processing endoribonuclease){% M2 N I &¥[2], B AL B AH 5% 1
WS A4 A L — 1 RNA KR RNA EA 5. 7 RMRP RNA & 0] LUE IS Dicer (ribonuclease 111)
)42 =46 2 Ff miRNA, B RMRP-S1 1 RMRP-S2. RMRP RNA JE[K ) 5848 23 5 8™ & [ k75 E
Horp— RN -B KK B AR CHH (Cartilage-Hair Hypoplasia) [3], CHH tHF A T-Hisfit B K BAK .
FIAHFTNIE, CAEIT 90 4~ RMRP RNA K5 i (1 SO0 M RASAL s bl R I o IX L8 RASAL T 4% 5% X B AE T
Ui JA 211X, IEEAEA T TATA SMFE MG R B 88T R 2 FE RMRP EF R8N,
ﬁ‘ﬁfrﬁil:ﬂiﬂ’]jt’ﬁmﬂkﬁg’ i) RNase MRP ’EA%QH% FgE . WAHE AL AR B RMRP-S1 Al
RMRP-S2 JEMIIRF me 1[4 — e TRARAT 5 223G A MG 223 AN TEH 5] CHH FRRE s H0 AR A RE £
mEEKRKE U&ﬁ?ﬂﬁéfﬂ(@ﬁmm, MBSk, e RMEESEImsm, SZH 4 by /A
XRE S WAk, B R T G AR SR (A SRR A e | IR A bk R R R IS At ) [1]. RMRP
RNA TES 20 BRI 5E . R AR JL A 8 2 B 7L 6], 155 el K B A IS 7L AR 2 12 AN [7) RMRP
RNA RN FUE AR E AR 28 FHLE] BT R R0 B . %5 SC 45T RMRP RNA 1)
DIse MInl Be 2 5 e K& 5B

2. MEAREIE
B R AR A G B A R A SR R PR o R R R K K

BEAT, N2 B RE . AR B IX L M S DOMIE X o 395 300 o v S8 M B A T 2L R
AT LR B 408, woR R XS E i B A S T T, B AR, Bt

ik
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T BOAH J SR B AR KA DU Kk B 35 e ittt 7EAE ARG SE X, Sox9 (SRY-box transcription factor 9)
PR AR R Col2al KiIE, 22X S FH X #1245 & - Runx2 (Runx family transcription factor 2)#1 Mef2c
it X B Coll0al fEAKE /ML EBARI SRR 7], MONAEEX FIFsEY) . P2 SR IZRIER), H
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Figure 1. The distribution of RMRP RNA in the grouth plate of mouse
1. RMRP RNA 7E/NRAE KR BIFRIAE DL (200 ERIAEED [1]

3. RMRP RNA gt {E#HIBEARE

RMRP RNA 7K A AR B & XA 25 98 XA e Rk 1, ARSI SR I R AR (] 1) 7225 RMRP
RNA MHECE 76— 6308 siRNA TR, Besr g s = s 5240, 5 Res 40 7 A0 % A G i 2E [
Runx2 F1 Alp (alkaline phosphatase)&F IR IE /> (p < 0.05). LAMEANE TN 0, RN & =,
SVATTT E RMRP RNA A 01 B 2 5 502 M A TS 3R A0 AR JE2 1A DA B4 RSB 70 A ST SR 0 ], xod 248 e %) 38 B
MZAEEER - X368 RMRP RNA X0 E i o0t A IEREER . thah, 7680E 40 o b id 72 it &
FAER ) WNT (WNT family member){s 5 i # 1 BMP-2 (Bone Morphogenetic Protein 2){5 5 i 2 42 7
RMRP RNA {J#i%, H BMP-2 %} RMRP RNA ik {2 #EAE ] i K F WNT {5 S IE 1], XM
Mo Z Tk #E, RMRP RNA e gk sl s i s ft. X5 WAMEZ20)Z 1 BT RMRP RNA AN FIAT A AR
IR CHH 2 AR HEDUER) o AR5+ J2 1 ) B ARHLHE R 4E

4. RNase MRP HI&# 5 ThEE

RNase MRP & —Fi/NFIR% A7 1% 8 F1 (snoRNP) Bk, B RMRP K& JE4i S RNA (IncRNA)FIT 10 44
i W (Rpp14. Rpp20. Rpp21. Rpp25. Rpp30. Rpp38. Rpp40. hPopl. hPop4 Al hPop51)ZH (&
2). RNase MRP | {2 fEE T HAZ A H, 2 — MBI N VING, w20 2 Fh RNA K. HETS AW
RNase MRP [JJE#)F Viperin mRNA [8], CLB2 (cyclin B2) mRNA [9]#1 pre-rRNA [10] (4] 3). Viperin
HHSHEPUREEA G, —/Db 81 AR A B AT LUK 25 Viperin B H RIA[11],
Viperin 25 [ 7EHCH W ECH T FEH /E H M ATE # . A1 Viperin mRNA LA A CLB2 mRNA A [H], RNase
MRP %} pre-rRNA FJVIEIZEXT pre-rRNA #EAT7 ML, {21k rRNA B8, rRNA A& A% b4 79 28 5 4
Z5EARM#E.
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RNase MRP JE¥I80 CLB2 ERB A BHTEEER
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Figure 2. The structure of RNase MRP
2. RNase MRP H£5#4[3]
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# CLB1 1 CLB2 45411 CDK1 Wfgftb. {HJ2 CLB1 WIKWE %, i HLk CLB2 %, K N5 4R
CLBI1 FI/NRIEAR AR Z BT T:, 1 CLB2 @ik A/ R AT DS, (EARLIE D R e E s R, &
RN 12]. HETE %0/ CDKI1 FJEY)HE Runx2. YAP (Yes associated protein 1)1 TAZ (tafazzin). ‘EA1#R
5 BMSCs [A] BB 40 704645 56 . CDK1 B2 1L Runx2 [ S472 47 55, A48 HdE iEE[13]. YAP 7€ T119,
S289 i1 $3673 M i CDK 1 B FRAL , M TGS Y AP [ 56 S35, 15 176 40 Mo 389 B v % 4% S8 3 (R 1 FH [ 14]
RUE YAP 1 TAZ $AUNEFERIVER 2 NEE, TAZ #E S90. S105. T326 Al T346 iX 4 M A4 CDKI
WRIRAL UG, 21218 TAZ (S iG PERRAC, #0M) TAZ ZhAE. X 3 NMERARZSREW ML CDKI1 F1 CLB2 [
AT IR AL T B — D Y SR IR B

S CLB2 A1 CDK1 & &Y EY) 13 GM130 (Golgi matrix protein 130 kD). GM130 & & /K
FEARPE R A, B0 fE m R 3R, MM L. 5 p115 (USOL vesicle transport factor), E &,
GRASP65 (golgi reassembly stacking protein 1)#1 Rab GTPases(ras-related gtp-binding protein)Z% i /K FE AR AH
KEAMEAEH, 4RFm/REARNLSN, S5MBPMMETER, F2nrRZgimkast, whEit, 25
fEifliz%n. CLB2 Ml CDK1 EAYIRE R GM130 [ SER25 A 55, X< i GM130 okl pl15 Hie &
M4, 15 G2M 125 COPI 2/ 5 1 /R SR 38 4k . COPI (coat protein )3V F E 5 5 =7k 5
PR Ta YT X A R S i, BB RIS P T A B 1, 4ERE TR I IE R I S5 R S ThAE . kAT SCRRAIE
T COPI 25 7 JE- I R M PN 53 9 381 s /R B IR s o G T 2B SR Ak o 1 2R e R 7 B 40 B 3 i ™
PRI F 2 il BRAS e S Bt — AN 7 5, AR EEE A 4k o IX P RESZ — 4> RMRP RNA 44 {i i3 i
4 A SR AR — AN A T RLE, (BRI IHIEW] . CLB2 R4 22 0 240 e /E R, R
fRBEA MG T . e E A ARUIE S A A A0 H 1Y G T 48, 7EIX NI RMRP RNA [FRIA S s . KL
RMRP RNA 8 7] i i AR CLB2, T 32 A5 A AR 18 B 0 44t i 1) IES JE 3R A0 1]
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Figure 3. Substrates of RNase MRP
& 3. RNase MRP BIERE4([8] [9] [10]

5. RMRP-S1 1 RMRP-S2 /&S

RMRP RNA i#id Dicer B #iPEi& 4574 2 #f miRNA, R RMRP-S1 Al RMRP-S2. RMRP RNA J:
SBf AR AE SN CHH, — 24805 28748 A2 F RMRP-S1 1 RMRP-S2 |, A[FF siRNA, miRNA ff
F T IR R 55 230 53 il L 0 X sk e % A5 LIS D) 1 B A . A1tk RMRP-S1 #1 RMRP-S2 #RAELE VT 2 HIE
HEY. H a2 411 RMRP-S1 IJEY)H RNU4ATAC (RNA, U4ATAC small nuclear). RBBP9 (RB binding
protein 9, serine hydrolase)fl MTDH (metadherin)%¥. FF&%H K EMEHF K EHFIER. ERZH
RMRP-S2 &, A 2 NMEFCEWHHZS S5 8E MRS, B PTcH2 (patched 2)F1 Sox4 (SRY-box
transcription factor 4) (] 4) [15].
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Figure 4. Substrates of RMRP-S1 and RMRP-S2
4. RMRP-S1 #1 RMRP-S2 HI/iR#[15]

5.1. RMRP-S2 B/ Pteh2 ERR B L B H{ER

A Ptch2 J£[X] DNA K#7 15 Kb, SJL22 MPET, ERBEZMEH 1203 MEER, HEWEALS
I 12 MR X (TM)FT 2 AR R IAIBE AR A . IXANFA & HH BRI 45 & 00 55 . PTcH2 A1 PTcHI &
FEFNR, ‘EAF AT IS HH 1558 % . AS[F#) HH (hedgehog signaling molecule) A, {345 SHH (sonic
hedgehog signaling molecule). IHH (Indian hedgehog signaling molecule). DHH (desert hedgehog signaling
molecule), X 2 & HISEMMEWZAHLLA) . F1 PTcH1 (patched 1)—#f, PTcH2 /% HH {55 i@ % . XA
HH {558 B BCAART, PTcH2 454 smo (smoothened, frizzled class receptor), F£4li# smo HITETE, Ml
Hil NI R BME T IEER . 24 HH ORI, PTcH2 £45G 120, BB smo, AIMTBGE FIf AR5 518
B o REI AL, TE4ATRR PTCH2 B /N B BCA B B P BRER I A 2L, (H 2 [F)IN 556 PTcH1 I, iX4x
fi PTCHI1 R B A BIR LRI 16]. SHH Al THH #1255 5 40051, THH 5 Z7E 5B 40 i 4 1
FY 48 5 SO ATIE J5 393 22 1 0 R TR SR, 6 RO PR Rt ol 4 L 2 ) 8 B 30 1 A B 0T PR A . Bt
‘BAl LB A AEZ ) WNTSA (WNT family member 5A){5 538 —#2 M HAEH %S Bapxl (NK3 ho-
meobox 2)EK FIFEME17], Bapx1 HIE A 22 2E40 B FE AN Runx2 3RIE[18]. Sb4h THH & 7] DA
Ht PTHrP (parathyroid hormone like hormone) 3214 K e J2E 45 B 4 M 38 5, M AR b B AR AR ) 3 4
W, RIS PTHrP 40 Sed 7046 19]. SHH B AE BCE A 7 A I R E H - (AR SRIE
% RMRP-S2 fnfifiliid PTcH2 P19 BUE AN - K T, 38 5 i — B AT SEIRAIE

5.2. RMRP-S2 BYJEHI Sox4 5SRBHIXER

Sox4 2 H— NS5 REMEA B MR . Soxd4 fF Sox KIEFA MEmBINEMHMG) X, fTEALK, &
B, HRIXGSEZN Y B ORST I o ATRIA TR, if, PEAR, BRRALONE. S s A K.
Fe A1 Sox4 MR LK H BREE, Soxd—/—4i5 T/NRAET HMNIET . Sox4 [ mRNA 2&IL Tk
R A K AR It HR 55 B AT, Soxd-+/—/N B AN TR /N BRUE 35 FRK(p < 0.05). Sox4 FEK
EEREMERBMNEBX, HIEEL/EH3 OCN (bone gamma-carboxyglutamate protein)fl Osx (Sp7
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transcription factor)fJ#1%[20] (4] 5)« RMRP RNA 7 & ¥ [X f)RIA 2 LL R = #T, 1 RIET RMRP RNA
(] RMRP-S2 4= 75 Sox4 [fJ[#f#. {H RMRP-S2 HAALI i Soxd, 5B 5MILIRLEIE.
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Figure 5. The function of Sox4 in the osteoblastic differentiation

[ 5. Sox4 FER B MR B FEVER R EE[20]

6. 4518

FURTRR 1 S0 A2 B 40 B 0 A R e /E - AU Sox4\PTcH2 LAAL, IE A M KL E 5 RNase

MRP. RMRP-S1 I RMRP-S2 A2 [I3EK 5 ple i 40434k . H RMRP RNA {E i & & it #2 F nfa) B
PAH 25 M I % PTcH2 M1 Sox4 1 2 %] B . % F€ 2] RMRP RNA j#i i RNase MRP.RMRP-S1 f1 RMRP-S2
A KERY), B FEE R RMRP RNA TE(E3E 0 A [ 5 77 17 70 A R AR IR 4 7B, 53R 7R ZER
BRI R . RERXEE, 444558 IF RMRP RNA 755 4080040 /8 02 7 HLE, A
1BYT RN RMRP RNA 3[R AR R AR RO B AN R AH DG 20 B (L B8 JE R AN AT A
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