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Abstract

AMMECR1 (Alport syndrome, mental retardation, midface hypoplasia, and elliptocytosis chromo-
somal region gene 1) is a gene from the novel X-linked contiguous gene deletion syndrome AMME
critical region. It encodes a transcript that is conserved throughout the course of evolution. There
is a considerable degree of homology between the AMMECR1 proteins from different species
ranging from bacteria and archaea to eukaryotes. This conservation suggests that AMMECR1 and
its homologue proteins may exert essential functions in a variety of organisms. In this review, we
will describe that AMMECR1 expression, crystal structure, phosphorylation, function-related pro-
teins, miRNAs targeting to AMMECR1 and its interaction partner to promote the study of AMMECR1.
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1. 5]

AMMECRL1 (Alport syndrome, mental retardation, midface hypoplasia, elliptosis chromosomal region gene
1) X-EEAH AR I K] B [ 23 & 9 (contiguous gene deletion syndrome) AMME & 8 [X 4 3L K 2 —[1]
AMMECRL s&—MEHR 2 M BRI, ISR, 205, BERE, Zd, RIERARMA, X—
HEEA RS ENENE, ATV, B e A eSS A O R R E A . B R LA )
ZIX SN G IV A i S -5 BEREDE] COLAAS s JRAZ i Ik A P I Bty 5] kS I A MR RV B 58 . SR Tl A AN B
% COLA4ASL HEFE 54 f5E AMMECRL 7E N 1) 9 AL X et ARmbR i B, R I 5558 7 e
(moderate intellectual disability), #4540 /345 2% (sensorineural hearing loss), T & & A~4x(facial dys-
morphism), #4[1%% %= (pyloric stenosis) LA A& 74 FH (intestinal obstruction) [2]. Aid, AMMECR1 /& 75 FliX
L B R BN O Rr itk — PR .

AMMECR1 f 6 NMMNET, 774 4 it 20U 5t 1 (transcripts), i (K H s 1-4t 333 M AERL
2 ik, & AMMECRL [ WA A7 55 ik T8k 158 A& 1 (BRI 159-195); W R EH M
mRNA 55t 55 > R 0B S 0 1 TR AR W Jdsie > N iy 123 DN EER (R 1-123) 2 ik 2B —4h 1
MRS T — DNESNI AR T (O 27 20PN A S N I 157 A2 FE R 1 £ ik[1]. AMMECR1
P2 hRER 7 R LB Z 1. AR AMMECRL W 70 BUIR & Al g2 5 i AE WAt 72

2. AMMECR1 B33

A AMMECRL R A — ML 2, (RIS RETE — SeRp R A Bl 2% 11 T 3R0s . AR 24 MR
(72 1) Wide S A B TF AR G AR i (aqueous humor, AH)FE i A1 DL /E 3758 T2 2 Bl — % (ethinylestradiol)
IKPRIE 14 KIS0k LA 2 354 3RIK[3] [4]; (HAE R 772 T 41 KAGFP 1, AMMECRL A& IA[5];
M0 E 5 77 i 2 10 4 & It (1 200 i B N 2R A [R) S 1 2 11 R 1 35 2 2 (0 2598 (Uveal  melanomay) 4 Jifd
AMMECR1 & B At B[ 2] [6]. 405 AMMECRI B#RE(S. pombe) [H] Y54 Spac688.03c MR e RE4M iy
X B ANR SRR 7], R, ETTRERT DNA B E A %,

3. AMMECRI1 EiEZEANRAFEK

Pyrococcus horikoshii OT3 £ 4 PH0010 1 A AMMECR1 C-3i 4 S BRFF 7112440,  PHO010 & 4445 44 &
INEA KRNI G-I IS GE IR — AR AR [8], S5t M BoR, E&H —1> RAGNYA
(Ribosomal proteins L3 and L1, ATP grasp modules, the GYF domain, DNA recombination proteins of the
NinB family from caudate bacteriophages, the C-terminal DNA-interacting domain of the Y-family DNA poly-
merases, the uncharacterized enzyme AMMECR1)#7 &, 14 tRNA Wybutosine %) & R Tyw3p,
AMMECRL A REHEALIEA RNA JUBRZEZ[9] .
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Table 1. AMMECR1 expression
5 1. AMMECRI %A

L Y B AR A mRNA SR
v AH FAREE R, Fik (3]
il L & LRI WK AR FRAE 14 K Fik [4]
B W3R 2T K4S H3K27me3 H 3 fhigisb R (5]
A LN ERREE ) ) Epl e i3 [2]
A AR 20 2 R 65 3R 2 5% MM, MS. DM 15 [6]
Ji 1 Spac688.03¢ F KM UV 45 Uk M [7]

4. AMMECRI1 RB&k,

FEXTH B AMMECRL Y7, A AMMECRIN i 2 HH—B @ & Ha R M2 2R 2 k. AM(E R
20 iR AMMECRL A 6 > PKC (protein kinase C)B§FRL A7 £ (S121 T150. T163. S249. T291. S299)
1 3 /ML TR 113 (casein kinase [1)BEER LML 45 (T206. T221. S305), 23 ANETE ) N-H2EmEibL A7 i[1]. B
M) AL, X e ER b AL 05 #RE N AMMECRL & & H &R M2 2RI N i, (HFRIS4E R ERA
AMMECR1 B /AR AL 5 (S15. S16+ S19. S21. S29 Al S34) [10]-[13], ‘EAIE A EE & H AR
22 RIG N iy, WL, 7R ESEIGIESE A AMMECRL EIE B RRALA7 25

5. AMMECRI1 TheEHEXER

AMMECR1 "8 52 AR, 2 EAREIME T HiEE(E 2). EPS8 (epidermal
growth factor receptor pathway substrate 8, F&3 SR S5 . ITHE AR A& 2E)7E HNA 28 i (UF B L3058 1)
JER R A ik R 4 e A ) P Rt R IE . B SR AT TRFAP2C(E ALK B ~ A S8 R AE) 7 MCF7 4l
PRt RIE, iR B AMMECRL [1)3R1A[14] [15]; GBM (glioblastoma multiforme) & i 12 28 P4 ik 1
iR, Fi % 2 ) resveratrol (RV)#l3# GBM-CD133"41f1, tHfE 1 AMMECRL fI£ik[16]; #i4E 7 K
F/NBRAEARAEL(75%) H 77 5 K, SRIGTEIE R 23R 7% 12 /M, #M AR AMMECRL 13k Fifi[17]. PHF8
(plant homeodomain (PHD) finger-containing proteins 8, #4125 [1 H3K9 2 H 4L ) . 7F HelLa 4 i 11K
1% (knockdown), AMMECR1 )3R1% Fif[18]; 7£ IFN-p/TNF-o B£A HI3CF , heMSCs (human bone marrow
(BM)-derived clonal mesenchymal stem cells (MSCs))4H il §E K iE 1 AMMECRL f13iA[19]; FGFR4
(fibroblast growth factor receptor 4) 7 HCC1.2. (hepatocellular carcinoma) [k 2 /& = XU MDS (mye-
lodysplastic syndrome)-CD34 4 i [ 2141 B A 41 fiS (Erythroid cells)7E#% il BM-SCs (bone marrow stromal
cells)4f s 77 Il HEE IR 15 7%, AMMECRL [1)3814 ) N [20]-[22]. £ AML (acute myeloid leukemia)
Y9, decitabine ¥55 MLL5 (human trithorax-group (Trx-G) gene)fi 4 ()40 ig Al L5 CBE (classic bladder
exstrophy) 195 N B0 48, AMMECRL 3Rk BRI B 2 (23] [24]. X288 [ 8 A 7 4y i 42
AMMECR1 %1%, HHNEAEE . AMMECRL FIEAA Bl e 2 SR UMD S AF N A0 (1 S L8 A 2
£, 4 PHF8 MikR, S8 X EME 1K BB, 1 HeLa 4ifiH, F#{K PHF8 KA, 58 AMMECRL
BIE NiR[18], TMPE IFN-p/TNF-a BEAHII T, hcMSCs 2Rl STAT2 KolE Eif, 06 T M %58, thi
AMMECR1 ffJ3RIE KIE NiH[19], AMMECRL & &AM IR E & T HEHA K, R IHME[HRT.

6. 1[5 AMMECRI1 B miRNA

miRNAs (MicroRNASs) & HAZ B — 28R/ ) 20~25 MR . 10 454 75 mRNA (1) 3" 3E 4
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XA HEHR IS RNA, miRNA 2 5% F &P T@e, OFEKE . WEE. @i, SRR,
IR T BRI S S AR WS B R, RZ miRNA A LU AMMECRL (% 3), 0
has-miR-517a. miR-191. has-miR-375 Fl miR-124 [25]-[28]; # T3BA 4H/g(hES (human embryonic stem)-T3
cells) 55 F=E4M 78 4 ng/ml bFGF (human basic fibroblast growth factor)1 5 ng/ml activin A T4y 7R3,
MIRNA let-7¢ FRIEAN & %F HE 2H 1) 0.06, let-7¢ #E ] 5 [X] AMMECR1 RiA 7 15.68 £i5[29]; /£ MDA-MB-435
LI A (R 223k B integrina6p4) hid 3% integrina6p4, miR-92ab 1 miR-99ab/100 family miRNA
FIEZAN, A EAEEE AMMECRL 1A/ E#7[30]: %A miR-26b %k AMMECRL #i4[31];
adriamycin F 1 7L 1% 20 . MCF-7/ADR, 41K IncRNAs (long non-coding RNAs) ARA (adriamycin re-
sistance associated) % i%, ] AMMECRL Z&ik#in 3 1%L _E[32].

7. AMMECR1 tHE{ERZEH

FER B H BUH EAEF M2, AMMECRL f77£ T RNA I T 5z ¢ 3 40 Nupll4p. Sohlp.
Yralp # Jsnlp E&W4 . £/, AMMECRL 5k 1 K4 H 1 SPATA22. DNALIL. NME3 fil SMOK1
A EAEF[33], ANid SMOKL 78 N E1EA FVR R 1. /6 N, i 45 R B R b Al CLP1. GFER. PPIL4.
TSEN54, ZNF703. ELAV1. UBC % 7 M A W] A7 7EAH AR A [34] [35].

Table 2. Proteins and other factors related to AMMECR1 functions
5z 2. AMMECR1 g XM ER R R EMEF

Wik il RS 363 mRNA (f%%) E= BTN
A HN4 EPS8 I &ix 1.8 [14]
A MCF-7 TFAP2C it %Kik >1.3 [15]
A GBM-CD133* RV il >2 [16]
B AR JIE AR 12 /N 1.336 [17]
A Hela PHFS8 if %k -10 [18]
A hcMSCs IFN-y/ TNF-a 513 -100 [19]
A HCC-1.2. FGFR4 i ik -3 [20]
A MDS CD34* K H MDS 3 -3 [21]
A erythroid BM-SC & fF by 7R B 77 —6.29 [22]
A AML MII5™ decitabine-i% & FERRIE [23]
A B e 41 K H CBE 3% FERRIL [24]

Table 3. miRNASs targeting to AMMECR1
3% 3. #/5 AMMECRL BJ miRNAs

il e A RS miRNA SR
TFE N E has-miR-517a [25]
= miR-191 [26]
g has-miR-375 [27]
miR-124 [28]
T3BA FMFE bFGF H1 Activin 5% let-7¢(15.68) [29]
MDA-MB-435 INTEGRIN 0644 it 31k miR-92ab [30]

miR-99ab/100 family (1.7)

MCF7 W R b miR-26b [31]
MCF-7/ADR ARA & INCRNA(ARA) [32]
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8. 445

M ESCHIRGA AT ELE 2], AMMECRL FIBE 45 R 2 B ME B T e 5 2R 27 i e i o, 3R

IR AR Af 38 AMMECRL TEHUTAH A EW2-ThRE, =058, AMMECRL FITZhRER 70 E = BRI K
BRI TR, REXFE, 4425 #Hx AMMECRL X — i 2 M ARSF & E A% ohae, el
VEXTER BN SR 05 T 5 A BT s B o

EE&WE

FE K B 2R34T H (No. 30971490), A4 HARFH 41 H (No. 2010J01228).
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