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W OE. NRRARE 4L R 2 JEK] (mitochondrial transcription termination factor 2, MTERF2) ffié*ﬁﬁiﬁ %%
. A RE R AT A AN o A R R AR A E ], (0 MTERF2 JER 3 5 (38 LA WA .

W BT VTR AT N R S 2B IR 7 2 JE R R B T X (R S5 0 S5 Thg, Z53 88 N MTERF2 %mék
9876 bp, A 3 MMETFM 2 AN E T FEF BiF 5% 2500 bp AL TR T HIAEAE 3 BT, BaIFXFsIH
(EAEKN 874 bp 11 CpG &y, BB TIXILR I 244 N RTF45G 0 mi o N MTERF2 SRS 3T R I AE 15 5 2%
I3MT, B TEOHEELRA B ISR, IR T RR B IR DhRe 5EE T RS B ARl .
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Abstract: Human mitochondrial transcription termination factor 2 (MTERF2) plays an important role in
mitochondrial gene expression, energy metablism and cell cycle regulation. However, the potential regulation
mechanism of MTERF?2 gene expression was still undiscovered. Online bioinformatics tools were used to analyze
human MTERF?2 gene’s promotor. The results showed that the full length pf human MTERF?2 gene was 9876 bp,
which consist of three exons and two introns. There were three promoters in the 5’ unconding region of human
MTERF?2 gene, two of which played a key role in the transcription of MTERF2. A 874 bp CpG island was found
in human MTERF2 gene promoter region. In addition, total 244 transcription factor binding sites were found by
AliBaba 2.1 protocol. Gene promoter related bioinformatics can improve the efficiency of human MTERF2 gene
promoter research, and provide significant information for the prediction of gene promoter function.
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N B R AR B 5% #6111 2 (mitochondrial
transcription termination factor 2, MTERF2) X FRH
SR B s 1l Y 7 45 /K 3 (mitochondrial
transcription termination domain containing 3,
MTERFD3 ) 5% 2 ki & % 5 4k # W 7

(mitochondrial transcription termination like facoter,
MTERFL), ZHE D5 J& 38 1 LG AR i i VoA L v 557
()N T YEAn M BE DR ik vl 7 5, IR 1 A4t i
BT RN AT SURIL, MTERF2 5EARLT
ML RIAAR N, 131K MTERF2 D5 %6 40 f B4 hE A
B e A, B EA S, A
MTERF2 J& T 8RR S 2 LR A K, WA
AN W e R P (10 S TR E HAT PR, ()
ot U 7 0 R P S AL B R A R ) B A A A
MTERF2 2 Wi 31, 3)) #) £ bi A4 18 28 k% 2 1 ot
MTERF2 H [R5 /) B S A i) Wl ) e i g A
Ae AR R, H R B B e, |
AT, #06FN MTERF2 5 H A A AASNERE D) RE C
A3 LR NS, (HENEF N MTERF2 JER ik
BRIV R B Z T iR -

AW EYE B BRI N MTERF2 J
BIFA 8 87 AT TR 73 A, SRA 1% 2L A
CpG & MR8l ¥ IX s a5 & ihn, DU A
MTERF2 F:DVRE X K 5 e . FEDRIE 1%
AR A 5 2

1 #RFTE

1.1 A MTERF2 & %H DNA %)

N MTERF2 FEDRIE A T NS 12 SR A K
B (12q24.1), %A WM FR N MTERFL 5%
MTERFD3, NP5 9876 bp (Chromosome 12:
106977291~106987166), &4 3 M1 2 N
ET. sk mRNA [ ID i XM_011538767.1, %
A=Y H 385 NaERA R, %A
GenBank WA ids% 3 311 X 1741 .
1.2 REFFMEERE

TELRAZIR 75 803 2 . http://www.ncbi.nlm.nih.

gov/ genbank/. Jii &l AEL M AF: Promoter 2.0

(http://www.cbs.dtu.dk/services/promoter/);  Neural

Network Promoter Prediction (http://www.fruitfly.

SCAN
(http://www-bimas.cit.nih.gov/molbio/proscan) ; First
EF (http://rulai.cshl.org/cgi-bin/tools/FirstEF). %%
TR A:: AliBaba 2.1(http:www.gene-regulation.
com/pub/programs/alibaba2/index.html) . CpG island

org/seq_tools/promoter.html) ; Promoter

T A 2 (http://www.uscnorris.com/cpgislands2/
cpg.aspx);CpGPlot(http://www.ebi.ac.uk/emboss/
cpgplot/index.html) -
1.3 A&
1.3.1 3R1FA MTERF2 ;B %7

7E http://www.ncbi.nlm.nih.gov/genbank %{# &
W R MTERF2 3158 N MTERF2 5K 1D 4 80298,
K H Genbank #% AR IEE H o
132 A MTERF2 B B3)T X567

7t NCBI ¥4}/ GenBank H1#rfk, KA
MTERF2 JE N () sl iy 7 rAE5E DR PP 911 L e
P, FEIREUEL S AT A5 F3i7-2000 bp & 56 St if
AURUFIN+500 bp 4 CELFES—ANE RIS —N
T HFIE AL G 3 s,
1.3.3 A MTERF2 &R B 3T 55| 69 Fm o #7

K AR 26 )3 2 1 PR AT 7 BN 454 TF 6 EX
13N MTERF2 3R 74\ 347 1000 434y
1.3.4 A MTERF2 B B3hF CpG B ey 9t

BN MTERF2 ZE R 1348 5> 3 2500 bp 1)
Fe A, 4 BT AT BRI S A EAT CpG 5 1A 0 4
Hro
1.3.5 A MTERF2? AR RzhTREERRTLEEHL

ST

FIH AliBaba 2.1 #2J7, %iAN MTERF2 #:H
i 57U 3 2500 bp #1741, 44 3 TRANSFAC 4.0
KRR, SAFZIEIN A 3 1 X e R 7 4 A a1,

2 HBRE5HH

2.1 A MTERF2 HRFE4HE

N MTERF2 3 GenBank % 3% 5 4
NC_000012.12, £ T4 12 5 Gt fh K (12q24.1),
2L KRR A MTERFD3 B¢ MTERFL, %[N %
9876 bp, A3 MANE T2 ANE T (& 1D
BN T 106987166~106986969, K JE A
198 bp; & 2 AMAMNE T4 T 106985225~106985115,
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KA 111 bps 25 3 ANMMRTFAIT 106978771~
106977291, K24 1481 bp, X & AR LA
BN ATG R St & A KR4 . Ak N

exon 1 exon 2

5 el |

3% mRNA 42K 1763 bp, ID 5 XM _011538767.1,
GRSER UT M)A 385 MRS, N bl 1~35 AN
KL 2K, FS 350 AN IR A AR TR P4 o
exon 3
I -

Display mRNA-Genomic Alignments(spanning 9876 bps)

Bl 1 A\ MTERF2 3[R )5 51 S5 A4 RFAE
Fig.1 Stucture characteristics of human MTERF?2 gene sequence

2.2 A MTERF2 E[H B zhF T4
2.2.1 Promotor2.0 T 4K

Promotor 2.0 M X IE 31 X S Pt (545
(1 CCAAT box. GC box. TATA box) {5 [l {4
SE IR TR HE SN (R R0, AR I 45 1) 7 ik AT
i, Promotor 2.0 FMILE B ok, N MTERF2
RN BVEAEAEAE 3 AN A8l 2o 500 bp bk R
AIREMI B, FLE A s SR CE 1),
2.2.2 Neural Network |5 &

Neural Network Promotor Prediction Z#4FH

T Promotor 2.0 [FI#1£5 % £ 57 F1 PROSCAN [1)—
He KTV, HE R E . Neural Network ¥
Mg R B 7R, N MTERF2 3:R By RIFEA 3 N E3)
o BREARALE SIS ZE RSN, 5 Promotor 2.0
TR 25 IR —F (R 2D,

F 1 Promotor 2.0 FREFTUMAI N LhIAIEREILRAF 2 £
BB T
Table 1 Promotors of human MTERF?2 predicted by the
Promotor 2.0

JHET {7 451 G
1 500 bp 1.805 o JBE T B TR
2 1000 bp 0.572 I e
3 1700 bp 0.632 I S T

2 Neural Network EXH MBI A R IA S K LIE R F 2 EERME T
Table 2 Promotors of human MTERF? predicted by the Neural Network promotor prediction

HaET AL SR A 5 AT ITA
1 379 bp 429 bp 0.98 atgcactgtttaaatatttgggctggaaaaaactttgagtagcatttatt
2 1808 bp 1858 bp 0.95 aaggaaagggtgtgaaaatgccagatgecceegecageacaggetggget
3 2389 bp 2439 bp 0.94 tttecttgettataaacgttggtcaatttgaaactggecageagggeatat

33 PROSCAN 4Tl B AR iAGE R IER T 2 BRBB T
Table 3 Promotors of human MTERF?2 predicted by the PROSCAN

SR 1E 5% frE (bp) R E

AP2 - 1947 1.091000
KROX24 + 1950 2.151000
TAg + 1953 1.086000
EGR-1 - 1958 2.294000
KROX24 - 1958 1.912000
(Sp) - 1959 2.233000
(Spl) + 1967 4.589000
Spl + 1968 6.023000
Spl + 1968 3.129000
Spl + 1969 3.013000
Spl + 1970 3.191000
Spl - 1974 3.061000
AP-2 1974 1.672000
Spl 1975 3.119000
(Sp) 1976 6.819000
EARLY-SEQI 1976 5.795000
Spl - 1977 3.129000
Y + 1999 9.680000
CTF + 2001 1.704000
NFI - 2007 4.221000
junB-US2 - 2008 1.510000
UCE2 + 2125 1.278000
TAg + 2147 1.086000
SIF 2149 1.161000
AP-2 + 2156 1.108000
NF-kB + 2161 1.080000
NF-kB - 2169 1.008000
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2.2.3 PROSCAN Tfml4 R

PROSCAN & MR % s D8] 1 &5 5 3 v A B DR A1
WA ATV, 5 s DR 2 5 A 0 AT % T
HT TATA box IAUEREFESS Gl >k, M4 DNA
FEa R e 3h 7 IX P, PROSCAN il 45 3
7N, 5N MTERF2 BEIR 5 3)) - 45 6 I e s DN 22
fA{ET 1933~2183 bp 1], A8 435k 76.07,
Ja8h T Cutoff=53.00 (£ 3).
2.2.4 First EF Fiil| 45 5

FirstBF PRI R 5 AKX e HA
R — AN AR, OISR B, 454G
CpG BfEHE, HEdkMmEs) X" FirstEF

W &5 RS oR, N MTERF2 R B3 747 T
1347~1916 bp [}, P AEA 0.9991. [, FirstEF
BAE I CpG B B R 1828~2029 bp.

2.3 A MTERF2 &[& CpG B+

2.3.1 CpG Island Search T 5 &

i CpG Island Search 4 N MTERF2 25 [A
CpG SyHEAT M R, N MTERF2 3£ CpG
7 F IR ENTIX 1627~2500 bp Z [A][(G+C)% = 56.6%;
ObsCpG/Exp = 0.749, length = 874 bp], KZhrifEN
[ (G+C) % = 55%; ObsCpG/Exp = 0.65, length >200 bp].
HAEEE S — 8 8 7 R S 4G 7 25, X AT A CpG &
()73 ARe R 2).

1 800

801 1600

1601 2400
CpG Island 1

2500

2401 +——F———

Select lower limits: %GC=55,0bsCpG/ExpCpG=0.65,Length=500, Distance=100
CpG island 1 start=1627, end=2500, %GC=56.6, ObsCpG/ExpCpG=0.749, Length=874

Bl 2 N MTERF2 F:PR B 5°%i B30 F X CpG &y 4347 (B HHER A0 CpG B BTTE I D
Fig. 2 CpG island prediction of 5’ conservative region of human MTERF2 gene

2.3.2 CpG Plot TRl 45 &
{1 EMBL-EBI 4&It[f] CpG Plot ¥ A [#5ifE A
(G+C)% > 50.00%; ObsCpG/Exp > 0.60, length > 200 bp]
EN MTERF2 FE PR 573 37 )5 80 171X R 2 4> CpG

Bo 951 CpG BT 1842~2120 bp 2 0a), K&
h 279 bp; £ 2 A CpG ST 2140~2398 bp 2 [],
KBk 259 bp. CpG Plot il 11 CpG i E 5 CpG
Island Search HCfH4Fi0 (178 56 A7 EREAWE (K] 3D,

Observed vs Expected

- F v : T - v : . " . - . . T - v 3
=E E
& SF 3
Lt o b =
= E
S SF h E
~NE 4
2 . el . . ]
<o 500 100C 1500 2000
Bose number
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=F E
e B ]
& ]
o 4
-= <
A 3
2
[+ < [ 3
a Ll N 4
e L 1 1 L
o s00 1000 1500 2000
Base number
Putative Islands
<
— T T T T E|
@ F 3
o = |
° =Yr =
2 S ]
H— E
E SF 3
= [ 3
=43 E
= . . N L L . . L L . N 1 R . " . L . 3
So 500 1000 1500 2000

Bose number
(KRR CpG By Edr D
Kl 3 N MTERF2 3R Ll 578 3T IX. CpG & Tt
Fig.3 CpG island prediction of 5’ conservative region of human MTERF2 gene
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2.4 N MTERF2 BEHEREFEENMNENH

] AliBaba 2.1 F2/71 2 TRANSFAC 4.0 £}
JF, 3RAFN MTERF2 )5 37X 2500 bp 1 f
BN e e S 244 A, FEHER NF-1.
Oct-1. HNF-1. HNF-3. C/EBP. Spl. TBP. GATA-1.
NF-kB. AP-1. c-Myc. Id3. Pit-la. WTI. c-Jun.
GR. Adf-1. Egr-1. Antp. USF. Krox-20. SRF.
MEB-1. T-Ag. CACCC-binding factor %5, AliBaba
2.1 FEF T B g A A B H i 2 T
PROSCAN HAFFIGMI R 45 5, A F T &5 547 56
oS Ui

3 idie

N MTERF2 J& T 8RR X &N FHE AKX
s DEF NG 12 S YO KR (12q24.D, &FH
ISR T, 2AWE T, N MTERF2 JE K 4wy
(R B 385 N2 FEIRAL K, N ¥ 1-35 M2
B B NSRRI IR, ILSS 350 AR A )
R R N MTERF2 25 1 R80T Zobi k3 [ (1
SRR SRR, S5 dn e R ARG A4 i 539
TR, WHRZIRA TR . ORI AR R R4
PR K2 W 5 36T BAT — 5 (R

JAE T RNA BAEER) . 45 5T R IE N
T F 00— B DNA 541, HuT, SHEE S 5)
T TR EAT 280, AN RS AT A [ (1 T
gEIR, HATAE— R RBATE, s a iAot
KWFTCRH 4 B F A B 7 23 HT A N MTERF2
BERE B XA T 0T, 45 RIS R AT REAE A A
3IANEBN T, JUHE-450 bp ZEA 12000 bp 2N, S
PIAN RS EE A 3 71X o BRI 4 B st
SERJERARM o TIX— 45 . X8 N MTERF2
SR A% 00 3 Pl AE ISR Y o 5 SCiRARaE 1) 3
DRl 2l 137 B — R AE B SR AR 14-2000 bp LAY &
_ﬁﬁg[m]o

CpG S EfiFL PR KE N 0.5~4.0 Kb
M—BE & CpG A% R 1) DNA J¥41, JLT
WAL T IED A B XA — A X2 A
TR, XMF—NERIMNE, JRMFEsI GC &
TEAEANY) 1, X AWEITZIE N 3L . S5k R Th
BEIRME TR, T CpG BRI R

FEEAE R, BT DO T3 X ) CpG By A
GO AT A DT P B S 6 A i 3
KR 2l 11X CpG & [FIHE B AR K - 6 T4 B
S50, TR T AR LA N ) ik mT DA
BRI IR RS . ABFRAEH CpG
Island Search #f4-F1 CpG Plot 2 AF% 3K 7 81X
CpG AT, CpG Island Search XA Fi A
MTERF2 35N R 8§ XA 14 CpG &, AL T H8h ¥
[X 1627~2500 bp . [i], 4 874 bp. 1fi CpG Plot
AT MTERF2 3:NJE ) T XA 2 4 CpG
By, K51 259 bp F1279 bp, (HIXPIAN BT
TEHIA B 55 CpG Island Search %443 My (0407 B S it
ENV/EENIOR

s DR I PR OR R R E IR, el T i
BN AE FH AR RNA B84 B AR AR R 1
ANFISE R (08 3G T o AR SR PR &
B B IR 25 A5 S BOA SRR SO, S Bl
FBISE A (R s, T RIS [ DR g ik, 3
T8 4 /E TRANSFAC 4.0 $50d FEBEA T, FR)
AliBaba 2.1 #2748 %, k13N MTERF2 B 31
[X 2500 bp IE S HERE SR 145 G A 35Tt 244 A
TR SRR P85 A s oA, R LR
LR35 DR 7 (1) &5 A 7 S AT 000, ) SR 6 () b
(PG S R 185 5 s U JETR AT 20, TRI 1 2
¥ A ) 2 TRV AEAE R SR RD TR A S 3 R B, 1%
TR IEAATAEAG — LA R, IR R B2 A
MRS AT R T4 5 M SRR Sk g — 2P B E

AWFFUE L E NCBI [#) GenBank ## 7E 3k 43
N MTERF2 J:BHJP4, FE3RIN MTERF2 A |
WE A 5> 2500 bp JPA1, SR FILEZ 53 ik
PEXI N MTERF2 JEK P HIRHIE . 387741, CpG
5y DL RS IR 7 4l A s AT T TR 34, R
— My N MTERF2 3£ N R 8 T3R5k, Jash 1
TP TR I B T RS () B A
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