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Molecular Cloning and Biochemical Function

Prediction of A New Gene from Mouse

Li Qilong”, Lu Yao’, Liu Yichao, Zhang Ran, Ma Shiliang*
(College of Biological Science and Biotechnology, Shenyang Agricultural University, Shenyang 110866, China)

Abstract In this study, a new gene coding putative nucleic acid binding protein from mouse was
cloned. The gene expression pattern and its predicted protein function had also been discussed. By utilizing
promoter-trap technology, a DNA fragment with promoter activity was obtained from mouse genomic DNA. A
putative gene located in the downstream of this DNA fragment was predicted by bioinformatics analysis. The
predicted gene was 1 504 bp in length with an open reading frame of 540 bp. The predicted open reading frame
was confirmed by reverse transcription PCR (RT-PCR). Homology analysis with other species showed that the
sequence of this gene shares similarities with the nucleic acid binding protein from Rattus norvegicus and RNA
binding protein from Pan troglodytes of 78% and 40%, respectively. The gene expression properties in diverse
tissue types under different physiological status or pathological status were studied by quantitative Real-time
PCR (qRT-PCR). As in all the tissue types tested from mice bearing tumor, the expression levels of this gene
are much higher than that in healthy mice. These results indicate that this new gene is possibly involved in
tumorigenesis.
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b 2 e 3 U A R 1) S o I FH S R ok
7, R R R 22 1T R DR A A AN T . FR TR R 2
(RS 0 P o PO A9 1) S R e AR 0 A 4 2 S5 4T3 47
FEA M, H Al A & I ) = R 91 AN 2 R 4 A
P B — /N 2o 20024F, /N BRI DRI S
A5, B R RIH 092,50 Gb, i 2L KAL)
96%. 20044, NZSHE DA 21 1K) B AT 52 Bk, AL
THIHE 092,85 Gb, &4 K41 [1194%, ££100 000
MRFEA — MR, BRI $)99.999%. 1EAK
FERZH A, g XA 7 4 25 DR 4H 1) 3%, He AR RS
5 IX P,

BAR NATTXS ARG i X H e B AR IS AN TG 2,
{HRiley 5542 H, 75 E AL A2 A A 2 R BE itk
KEH TR LHEZ T, X s K 2H g i
XA A — L T RE AR K. T 4 R <hr JEDNA”
HIBIF 7 A B, AE JE 4 B4 [X 4F fEncRNA. IncRNAZE
— RN A i A BT, 725 IR R A
Rk, B E BRI TR Esh™. Har, 2
DRI T 2 Fi = R 40 e 2 dd ok G i SR (N T &
R 2000 R Ty R F AR AN B LRI B R 544 RV
JEBVHEAT LU, AT 3R A3 12 5k DRI 20 Hp o] R BLAT e Si i
PR BN T . ke, i i 6 DR 10 7 R A R B
[ 38 3 [X] /5 TRPV2(transient receptor potential cation
channel, subfamily V, member 2)®. mSHMT(serine
hydroxymethyltransferase)’. CORD8(cone-rod
dystrophy &), B 4R Bk DR T 4SS 28 A 7 4R AL G
sy A k8 T HEORAE A, fHmiRNA. piRNA.
SRNAZE A6 A% G0 4 i J5E DR Ry s 5 SR 7 B K
o X3 BH H HT 5 R I B2 AT AE A R B A AN v
JE M. BRI AR ORBR R B 2 1) AR ) (an UL R R0
IRFENAL /I RISTY P 4 J [R] 4 40 A) 5 e, (HL BR300
P HERRPEAS 2, A0 A7 AE 2k PR 2H GV g IR i P AN 58
LT . CSTBL/6/IN AN AL R 4L B
SRIAR T BRI D, ARATS A7 A2 0 AN Ik 11 v
AR T O — A B R AR S5,
JIT CLAE I P i 2 v 2R Bl e XU B JEVE IR . =i AL
Hi AT, 3 3 B R 2 H v R 2 IR R e X
e il 75 BRI AR B R — P % .

HE DR 4 3K B R 1T 3 9 B 98 1 467 3K (enhancer-
trap)- & & -4l $% (promoter-trap) A1 3 [K] 4 3% (gene-
trap)3Fh 5 . ot JE )1 3R R AR R R R A
AT BEALDNA J Beddi N %A 8 3+ B 4k o 2 A

Bk, g Ay g, AR RN RE S S I
KRN T BOR 5 HA R 7. Aut TR
BT EREOR, g/ BFL AR B 4T 140 i 2 PR 21 BE AL
WD) 5 4T 75 2k R B A T 2, L3R 70615 A Bl AL
DNA 7 B A B, e 20 i 308 ol A 0 el 17
R W ) AR IB A DL, Ik B 15 B B 3 il PR R
B

AR SCREA A 5447 5 B TR ST i ABUE R
457 H A BE DA R S R B AN R 20 A L (1 R
AN FL g i 2 R A AL R R, Dt — DR STz
N5 FLBRE B R B R R IR T B S5

1 MRE5RE
1.1 SEEgHRL

BALB/c/)M U H KA AR Bt A IR 2 w5
/I BP9 40 B AT 1R AR S 56 % fR /7 EasyTaq”
DNA Polymeraselt) T 1t 5t & L& AW H AR F R A
A); E.ZN.A." Gel Extraction KitlJ T-Omega Bio-tek
AFEL I mAC S E B A E AR A R TEA
A A MY AR B e A R IR A ) 5
¥ S s AR5 & W F Thermo 2 7], QIAquick® PCR
Purification KitJJ T-QIAGEN/A 7] .
1.2 BTk

& B A% # 1 1 /0 BRFL I 4 BRAT 1k [N A4
DNA, {# Ffl BamH 1#1Hind TIHETBEALES L), K i 1)
Jr BSR4 I K #A4kpCpGree-basic i 4%, HLE]K
J FF B (GT115)/8% 52 4 40 i, 42 B Rz 74 3 DNA
. HERFT061 E A BEHIDNA Fv B i) 20 2
Ao G Y AT M rp A I i o5 BE RS 1, DA
TRARNE B R R e B A R B i R R
PE v B EAT DU, B € 4N B RN R e 471, A
FHUCSC blat(University of California Santa Cruz The
BLAST-Like Alignment Tool)Z2 [K 2H 31 Y #% A A4\
FBUTE R Gt fh S fr
1.3 RNAZEUFICcDNA& B

B/ N AL EAT 140 2290%1 & %, FIRS:
PRR(PBS)H 33, 15 FH Trizolik 7l(#ZINVITROGENE
Tt B )ik $ B RNA, 1.0%35 g K Bk i e Ik A8 0
RNAE P, NanoDrop &€ & M Daso/Dasolss M 21 FiE
F M-MLV ¥ 3% 55 & U0 154 icDNA, HUE:
RNA 3 uL, k#5659 oligo(dT)is 1 pL. 5%Reaction
buffer 4 uL.. RiboLock 1 pL. 10 mmol/L dNTP 2 uL.
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BRI -

M-MuLV RT 1 pL, #f78ddH,O % J b B AR FH20 pls
SRR FFN: 42 °C 60 min, 72 °C 5 min.
1.4 BEIFFIISH

fif HUCSCH#R B2 A 3 3h 73 1% 7 B T i
3 000 bpfE A JE 37 F X, {5 FIBDGP!"(http:/
www. fruitfly.org/) H #it 48 % 2 72 il I #% 0 )3 Bl ¥
%1, 1# F Webgene!"*!(http://www.itb.cnr.it/sun/
webgene/) Tl J5 2l - #H % Jo 4 A e sk R 45 &
B AT 20 M
1.5 FRFFIFUNFF AR SEAE A 52 (E

{5 FHFGENESH™(http://www.softberry.com/berry)
1EJ5 3 1% P i B R UE100 000 bpd [ Ay 7T
7B MRS B B0 T 75 B 152 AE (open reading
flame, ORF)) b Fifilaic 7 5 % ik 2K 51 4. H
F, RGO R BT B3 51 ¥F s 5'-TTA CGG ATC
CAT GCA GAA AGA TCC TAA CT-3', TEZ 1L %151
BT R 51 PIRasr: S'-ATT GCT CGA GTA TTA
TCC TAT GAA GGG CT-3', ¥ #8 K & 4537 bp. LA
/N R IR FEAT 140 L I cDNACR B AR, N | R
SR 51 M ATPCRY 1. PCRI B FE 7 4: 94 °C
A P£3 min; 94 °CAE 30 s, 60 °CiB k30 s, 72 °C
ZEAH] min, 40MEFR; 72 °CLEMI10 min. § 3585
J& FA1.0%35 JTig i e S a3k 47 W yk ks U, B 89 v B A
E.ZN.A.® Gel Extraction Kit(Omega Bio-tek)[f] i 4fi
S AT I o
1.6 4RA9E A BRAVINRETUN

{ii FH ProtParam(http://web.expasy.org/protparam/)
B2y B BEAL M 5T, NCBI BLAST 2.50(https://blast.
nebi.nlm.nih.gov/Blast.cgi)f2 J7 7 #T & 2 B2 /7 %1 1
[ Y5 Pk, ClustalX 21317 2 )7 41 LEXT, Mega 75 K
L8R ¥ (Maximum likelihood, ML) & £ 4t 3 1L B,
SignalP 4.1(http://www.cbs.dtu.dk/services/SignalP/)
A TMHMM (http://www.cbs.dtu.dk/services/
TMHMM/) ¥ 1 43 87 45 5 ik 5 #5 % X, ProtSeal £t
2 B K%, PSORT 1I(http://psort.hge.jp/)
predictprotein(https://www.predictprotein.org/) {4 Tl
W 41 B 5 137, Moseslab(http://www.moseslab.csb.
utoronto.ca/NLStradamus/) il #% & A7 7 %1 .
1.7 ALFRMRIESH

N7 R E IR A S AR
(putative nucleic acid binding protein){t % & it & /N
BRI T8 /N B A 2 i B B, BN B P e

YRR A B S RN R R A T il R
AH 23RN IE ) 5 R A R MR /N BRI Bl R
ZUNMBHEIUERNA, #2M-MLV #5280 &
B56 HicDNA. A T kG K ZHDNAYS 4%, 4420 pL
¢DNA. 10 mmol/L Tris-HCl. 5 mmol/L MgCl,(pH7.4)
F10 U DNase 14 #2 h, 28 J5 4% HiQIAquick” PCR
Purification Kiti}t ] 5411k, 43215 uL ¢cDNA .

f§i F Primer 58 HE ORF 7 41 e 1 F 57 1
SR 59, R Oligo 781 K6 W 51 9 2
I R R R R 51 — R AR, k338 KA
534 bp. L5975 APNBP-F: 5'-AAG GAT AAT
AGG TGT AGG TGA-3', i 5 # ¥ 41 JJPNBP-R:
5-GTA TAA CAT CTG TCC AGG ATC-3'. LA/~ i
EF I(epithelial cell produced factor 1) P 2 3t [K], I
NUEBIHF 543 9 NEF1a-F: 5-CGG CCA CCT GAT
CTA CAA AT-3' filEFla-R: 5-AGC ATG TTG TCA
CCA TTC CA-3', 3 i Bt K 54534 bp. G &
PCRY" 14, % & PCRAE/FN: 94 °CTIAE 3 min; 94 °C
1430 s, 60 °CiE K30 s, 72 °CIEFH1 min, 40 MG,
72 °CIEAHI10 min. RN RMBATIRAENFHE, K
FH 245 53 W S e 4

2 R
2.1 BERIFEMERENERNEREFESUS
Foum

4475 BH 1k H A FORL (48 N R BB/ B9
Tt A S SR 49 132 174~49 132 977, KR
804 bp. BDGP4i R &7, fE4f A v B R 2 142 bp
fE B EATATAR . ¥R i THA BT
Ji£2 133 bp, IX 5 5RACESLIR S5 RAHA . HHY, @it
G BN R LY, st 5 IRE RS & EH
Ja Bl X 3845 & 1) 4% s K1 9 AP (transformation of
anti-microbial protein 1). AP4(transformation of anti-
microbial protein 4). GATA3(GATA binding protein 3)
. Hoh, GATA3RT 53R 1 5 ) TiE P B &
(K1), GATA3R] Z 5 1 2 4H Mo 5] 5 1 v R 14 41 Hg
HHORH S B R (R B P22,y S HE I, J5 3013 1t B
AJ HEAE A 2 8 A% R 45 & 55 H (putative nucleic acid
binding protein)#& 1A HH i A H 1) .
2.2 BERFHFUNAFRREIZIESL(ORF)Y 15

FGENESH%: R A& B, £ T3 1% v B R A7 AE
2N TR 3 DR o 3l AR AR 24 0 35 R P 47 3 il A
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Promoter downstream one hundred thousand bp

>

49 129 335 49 129 874

chr3

Transcribe

’_, TSS
T

rapped promoter \
E TATA Box
&) @@
Promoter-trap sequence:

GGATCCTTTC ATTTCACATA TCTCTGATTC CCAGTTATAA TAACACCCCC CCACTCCGAG TAAGAACTGA ACTCACATGT ATATGAGAAA ACAGAACATG CTGAGTCAGG GTGAGTGTGC 120

chr3(-)

AAAAGAAGTG CCAACACAGG AATTCTTCCT CACCCCCATG GCTCTCCATT TCCTTTTCCA TTCCCAGAGC CTIGGATACCT CTCAGAGTAC AGCCATGATC CTTTICTCTGT GGTTTIGTCTT 240
CCATAGTTTT AGTGACCAGT ATACCATTTG TGGTTTGAAA ATATTTATTIG GATATATCCA GAAATAAACA AGTCTTCTCT TAAATGATAT ACTATTCTGA ATACTACAAT GCAATCTCCC 360
TGTCTTGATT TTCCTAGTGT GAGATGTCAC ACTGTGTCTA TCTTAGGCCC ATGGTCACCC ACTAGTCTCA GCTATCAGAT CTGACTGGAG GTACCACAAT GCTATGTTTA AGTATTCCAT 480
ACAAAAATAG GTTTGCTGTG CAAGAGTAAT AACAGAAATT AAGATCCAAT GAGACGATGT AAAGTATTCCAE%{TTGGGTGA GAAGATGAAA CCATAAAACT GACATTTTAA AGACACATGC 600
TAACAGGGAG TCTCTTTIGCC TTIGTCTAGTT TACCAATTAC TCTTTATCCT AAGTACAAGA ACAACATAGT GAACATAAAG TGTAGTACTA TCCACGATIC CiPGIACATCCC TAGAGGGCTT 720

AACACACATC CCCTATGCAG CAGGATGGCT ACTGGGTATG CGTTATTGAA TATGCAACCA GCCTTTTGAG AATTTAAGAA GCTT 804

Full sequence:

ATGCAGAAAGATCCTAACTCAAAACATCAGGAAATCCAGGACGCAATGAGAAGACCAAACCTAAGGATAATAGGTGTAGGTGAGAATGAAGATTTTCAGCTTAAAGGGCCTGTAAATATC 120

M Q K D P N N K H Q E 1 Q D A M R R P N

R I 1 G v G E N E D F Q L K G P v N 1

TTCAACAAAATTATAGAAGAAAACTTCCCTAACCTAAAGAAAGATGTTCATGAACATAAAAGAAGCCTCAGAACTCCAAATAGACTGGACCAGAAAAGAAATTCCTCCCAACACATAATG 240

F N K 1 1 E E N T P N L XK K D V H E H K

N L R T P N R L D @ K R N 5§ s Q H I M

ACTAGAACAACAAATGCACTAAATAAAGACAGAATATTAAAAGCAGTATGCGAAAAAGGCCAAGTAACATATAAAGGCAGACCTATCAGAATTATACCAGACTTCTCACCAGAGACTATG 340

T R T T N A L N X D R 1 L K A v c E K G

v T Y K G R P 1 R I 1 P D F S P E T M

AAAGCCAGAAGATCCTGGACAGATGTTATACAGACACTAGGAGAACACAGATGCCAGCTCAGGCTACTATACCCAGCAAAACTCTCAATTAACATAGTTGGAGAAAGCAAAGTATTGCAT 480

K A R R s w T D v I Q T L G E H R C Q L

GATGAAACCAAATTCACACAATATCTTTCCATGAATCCAGCCCTTCATAGGATAATATAG 540

D E T K F T Q@ ¥ L § M N P A L H R I

L L Y P A K L S I N 1 v G E S K v L H

Bl REXBREEEREREHSFT

Fig.1 Structure and sequence in genome of putative nucleic acid binding protein

B xd HA AT Y, (H RSB A BRI
EMRAEGEARRE. ZHBMTF195 0k
X 49 129 335~49 129 874, 4= £:540 bp, tH— 1
HME AR, IS 179 A LR (B 1). 8 FINCBI
blast(2.50)-5 /)5 B, & A I mRN A 13 RIES T 122
BEAT HEXE, R B EL A ImRNABES T 51 5 HL 58
S8 R e % E SR IR R AR BRI A
T PCRY™ 48 3R 15 — 45 29537 bl B 5 2% 17 (F2),

bp M Gene

200

100

75

500

M: bR&EM) . ik H B .
M: marker. The target band is indicated with arrow.
B2 NRIBEZBRLSSEBSEEFMIAITIENZE
Fig.2 Clone of putative nucleic acid binding protein gene
open reading frame (ORF) in Mus musculus

kTl 45 55 TR0 P 41 B e 4 — 2.
2.3 EREHRIEERRELAFEFI T EETUN
ProtParamf) 45 R 7R, € LR 4 & H A
AR FEHCN79, SR T HON2 970, 51X
Co1eHi501N2s10265S7, 7 1E HL fiif 24 2% R (Arg+Lys) &t £
32, At F L e 2 R (Asp+Glu) & EUR20, KT 4y
T iU 420 915.14 Da, MR 5L £IN9.96. XK
ZEAREREEAR. BEZKREEEAAR
TE R N48.12, MR ¥EGuruprasad i AP B FHOA A
FasE B H i . ProtSealefl) 45 R B, REKIRE: &
BT 7 R AR 2 DN BRI IRE, B
HE W B2 TSRk IR B (B3). %8 B FURK T
B OB RN H 15007 5 E R (20 1B N 1.133), B K
P f SR A7 KON SO0 R A R IR M S 7AL 2 IR (4 1
N-3.044), HAFFEE 2 BB /K R AL i, R R
H BB KPR E o, AR AL T AR A RS .
SignalP 4.1 25 SR, N-Iiit U FE 1R 1) B VI A7 s 708
(C-Value) F1Z5E A BY Y] 43 {E (Y- Value) TG B 2 16 {E H 3%
A TP 1H0.5(&4A), ¥t W] 1% 5 H BIN-dig A AF1E
B s BDA LS A5 5 K, HED AR M B i
TMHMM 2.045 3 7R, % 8 E 5 AN 2 125 15 25 1) 35
(4B), HENILA B IR EH
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ProtScale output for user sequence
L5 [ "Hphob./Kyte & Doolittle—
1.0 \
! j,‘
0.5 / q Ml Hf‘ |
TR L YA,
EEANIA ML s
AT T PRV
g L } A - '
2 -0 w | \\/ \) | ‘# i U‘
—LSEp Y ['\ Al
| 1
2-5-UP I'H f\
-3.0r
35 1 I I I I 1 I '
20 40 60 80 100 120 140 160
Position
E3 NRIBERRESSEBHKEHSH
Fig.3 Hydrophilicity analysis of putative nucleic acid binding protein in Mus musculus
A . (B) .
SignalP 4.1 predicition (euk networks): Sequence TMHMM posterior probabilities for WEBSEQUENCE
C-score — 1.2
1.0 S-score
Y-score 1.0
0.8
0.8
0.6 z
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E4 PRIBEXRESEBERESIKA)FBERSHB) N
Fig.4 Signal peptide prediction (A) and transmembrane region prediction (B) of
putative nucleic acid binding protein in Mus musculus

PSORT II#£ [ FlPredictproteint F 7R, i &
W2 IR 45 G B 0 40 P A T 20 B A%, mIAE FE 45 0l
N94.1%F129, Moseslab%s J & W, B i€ % IR 45
EE AR R S R A E AL 8
(nuclear localization sequence, NLS)$¥ fiF /7 %1, H.
354 LY B BE L AINLS, R T 28 6047 5 58 64437
TR T HINKRSLR. T — A 7 i KT
45 kDalf) 85 H FUdk N A% I 4 75 2 3 B i%oE 7
%l|(nuclear localization sequence, NLS)*FIHs 57 14 4%
BRGNS, U EREARERTI S HIERA
NLSIAY)# D ReIE 75 4t — 5 (RS

Predictprotein&h R, (BUEIREE & AT
HIThEEA : RS A (nucleotide binding GO:0000166).
HHLIA RN AW 45 4 (organic cyclic compound
binding GO:0097159). #% H LWL £h 45 Grnucleoside

phosphate binding GO:190126) 2 2 5 JL K 148 %
(regulation of gene express GO:0010468)., LA &5
R, BE IR 456 B AT RE S A% R I ol 1R ik 4]
gy, I RA T R R TR .
2.4 REIEEZEHRIEE R#HEREEE

NCBI BLAST 2.50f1ClustalX 2.1/f) 45 5L & B,
i€ B R 45 A B 1 5 # B (Rartus norvegicus)i% B
Sh6 AL RE T78%, HIN-Iim 28 2 IR 1Y 41 AH X f
57y 5 BRI (Pan troglodytes)RNA%E & 5 H(RNA-
binding protein)f1 N\ Z&(Homo sapiens)p40FH 1L &5
NA0%, H.C-dim & H: 1R Fe 51 A 0 £ 57 (B5). K H
Mega 78 KAASRIEL i3 R Gu it (El6), 45 SRR W,
e IR A & | B 58 R IR A &t FUE R
RNAZE & A RE, U/ R LIRS &
HE 3 RG R RBIL, N MRGE S EA .
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Putative nucleic acid bind

AAC 51270.1 Homo sapiens
ABE 73455.1 Pan troglodytes
AAY 88217.1 Rattus nurvegicus
AAY 88219.1 Rattus nurvegicus
AAY 88215.1 Rattus nurvegicus ¥ O
AAY 88222.1 Rattus nurvegicus _ ik
AAY 88226.1 Rattus nurvegicus 7y e
AAY 88220.1 Rattus nurvegicus gy
AAY 88223.1 Rattus nurvegicus TK
AAY 88225.1 Rattus nurvegicus

E5 MREEAEBRESEBRIRES T

Fig.5 Homology analysis of putative nucleic acid binding protein in Mus musculus

26 AAY88217.1 Rattus norvegicus
33"— AAY88223.1 Rattus norvegicus
39— AAY88219.1 Rattus norvegicus
— AAY88215.1 Rattus norvegicus

933 AAY88200.1 Rattus norvegicus

44l AAY88225.1 Rattus norvegicus
AAY88222.1 Rattus norvegicus

551 AAY88226.1 Rattus norvegicus

Putative nucleic acid binding protein Mus musculus

— AACS51270.1 Homo sapiens
100l ABE73455.1 Pan troglodytes

0.10

Elo /NREBEXRLESELSHMYMHNZERESER. RNAGSELSERFFIRHLK
Fig.6 Phylogenetic analysis of putative nucleic acid binding protein in Mus musculus and
nucleic acid binding protein, RNA binding protein from other species

25 BENERIERE PRI 15 oo 4L 4L e e K P T IE R4 L, LR M
WATUN RIS S 8N R bR KT IR e, T A 5 A A S, T

B Jite 0 PRI LGVRIIE RN GURT . I, ALY, % R 7 I3 AL SRV AL S0 b B 4 2, e

DUNBREFTH P ZHE B, RS0 E RPCREAKI ik B S b .

NERFEY. RAABRE FIEE R o

(BRI AT (ET). SRR, SR . 3 i

WAL 25 B R A R 1 SRR, 3 L% S R 52 B 18 95 12 9 51 D T PR UK 7
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Fig.7 Gene expression of putative nucleic acid binding protein in different tissues of Mus musculus
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