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Fr10T1/2 MO AR, ek UE/NEET K mer 16 B DNA FHIHER PCR 37115 5 mgr 16 FifS 51, T-A 5[
J5 I FE 3R A5 pMDI18T-16 FUkE , 5 EUR% 3 ik 44k pEGFP-N1 B L ¥ 5 5% 4L L i 5 PCR 6 U % 52 RN ¥ 4175 1E 5 19 pEGEFP-
N1-16 #M, ¥ pEGFP-N1-16 #& % mgr- 16 1Y R B 5 B 2R 7% 5 il B 27k pLEGFP-N1 , 38 aof i U % A )3 3545 1E 3 1
pLEGFP-N1-16 ¥R # 2Ak , K pLEGFP-N1-16 % Y4 I s s B A 26 A M Phoenix, il #5351 mgr 16 L5 36 3 B 4% (0,50
# [ (enhanced green fluorescent protein, EGFP) i 5 % 5% 55 8 . B4 /N BB 58 5T T 40 Ml 10T1/2 J5,400 pg/mL G418 i i 3K
R KL mgr-16 5 EGFP @& E A1 10T1/2 40 M 5o B, 2% B A B W48 MGT-16 2 (1 19 R 35 B 4l il s i, £
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[Abstract] Objective To construct the retroviral vector carrying novel gene mgt-16 and to investigate its expression in
mouse mesenchymal stem cells C3H/10T1/2(10T1/2). Methods DNA sequences containing mouse novel gene mg# 16 was used
as a template for PCR amplification of full length mgt16 ¢cDNA. Then the DNA fragment was cloned into pEGFP-N1 vector to
produce pEGFP-N1-16 vector after T-A cloning with pMDI18T plasmid and sequencing. The pEGFP-N1-16 vector was
confirmed by PCR, restriction enzyme digestion and sequencing analysis. The retroviral vector, pLEGFP-N1-16. was
constructed using retroviral vector, pLEGFP-N1, and pEGFP-N1-16 vector including mgt16 gene. The pLEGFP-N1-16 vector
was verified by restriction enzyme digestion, sequenced, and then transfected into packaging cell line Phoenix to prepare EGFP

fused mgt-16 retrovirus particles, which were collected and used to infect 10T1/2 cells. G418 (400 pg/mL) continuous selection
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was conducted to obtain 10T1/2 cell clones stably overexpressing EGFP fused mgt-16. Fluorescence microscope was employed

to determine the expression and subcellular localization of MGT-16 in Phoenix and 10T1/2 cells. Results

A band of about 300

bp size was observed by agarose gel electrophoresis after PCR amplification for mgt16 gene, and the result of sequencing

showed that the sequence of insert fragment in T-A clones was identical to mg#16 gene reported in Genbank. PCR. restriction

enzyme digestion and sequencing revealed that the pEGFP-N1-16 plasmid was successfully constructed. Restriction enzyme

digestion and sequencing revealed that the pLEGFP-N1-16 plasmid was also successfully constructed. Phoenix and 10T1/2 cells

overexpressing MGT-16 showed green fluorescence distribution in the cytoplasmic, especially around the perinuclear area.

Conclusion We have successfully constructed a recombinant retroviral vector carrying novel gene, mg#16, and expressed it in

mouse mesenchymal stem cells, which provides a basis for studying the role of novel gene mg#16 in mesenchymal stem cells.
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1.1 ## KBITHE E. coli. DH5a. JE ¥ pEGFP-
N1, &/NEGH R Gngr-16) B9 DNA 81 | A 5256
TRAFE . RFE TR B R pLEGFP-N1 i 2f =% &
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R BT 28 WG . S S0 7 6 %€ 40 D Phoe-
nix B8 =4 K2 A LB % B, /N B 5
+ 40 Mg Bk C3H/10T1/2 Wy H ATCC 40 M %,
DMEM & #8532 3 ) [/ HyClone A #, Jif 4 1l 7%
(FBS) W H Gibco 28 A, JE W H Amersco 24w,
JORE 4 B ) & L e ISR R & W - Omega A #J
B P N VI Bgl 1l \Pst T Not 1 .Sal T PhJK T4
YR A New England 24 ), Tag B4& B .DNA
Marker ., 5 4 H PrimeSTAR HS DNA £ % iy A
TaKaRa 2y #], G418 I H Calbiochem A A, Lipo-
fectamine 2000 W [ Invitrogen 24 ), &M (po-
lybrene) 3 [ Chemicon 2w, PCR 514 K& 3 K
Je ¥ B L Invitrogen /A A 58 ., &K H H R
(Amp) , RAFEEFR (Kan) 1 F A b i 25 5 A BR 3¢ 4F:
AT, ZHOEAR(DMSO) I F R ERRR AL T,

1.2 PCRKHKBB AR ABE DURTEERLS
/N BB 3 B Cmgt-16) B9 DNA 3 31 S #5545 , 4
primer premier 5. 0 W% Bgl [l BN &1 EiE 5]
¥ 5'-GAA GAT CTG TCA TGG CCT CCG TCA
AC-3" e Pse 1 BUIAL 0 FiES 14 5'-AAC TGC
AGC CCC AGT AAA ATC TCA TCT G-3'. ffi
i HE PrimeSTAR HS DNA £ % ¥t 7 PCR ¥
3,1 Y0 B E MR I HL UK 4 BT PCR 97 6 45

1.3 T-A £ A PCR %x%% & mgrl6 %A
751 19 PCR 724 20 pL JMA 0.1 pL 338 Taq
i1 21 . PCR A I 72°C ZEAH 10 min.4°C4EHF 10 min
AT PCR =R i A S JE B 1 pL T-A sab,
M Z AT . pMDI8T vector 1 pL.Jill A PCR =
¥ 1 puL.Solution | 5 pL,Milli-Q H,0O 3 pL.3%t 10



55 A . IR SR B LN g 16 S i 2 A3 G o K G /N Bl TR) FE 5T 400 M v Y 3R 3k e 449 -

pl, 16°C TEEGER 1 h 5, AT H 40 Ik 100 pe/
mL Amp ' LB FAr¥iFid &, #RECS 4 LB FAr |
G RAF 1 B SE BE T P, T 100 pg/mL Amp ' LB
F R ,37°C 950 r/min R HE A IR A 1wl
Bt 4T PCR JBE . 1% BtiR Wi Bk e Uk 70 B PCR
P ah R, PR 3 AT BE B SO RE B bR L BT LI
Invitrogen 23 "l A7 F .

1.4 pEGFP-NI-16 #i ko iz 2 %5 2  H &
pEGFP-N1 5 /¥ 1E i (9 & #% (a5 44 & pMDI18T-
16, 37°C & 7% ¥ BT . 4 12k 770 & 16 WA A5 2 B R,
pMDI18T-16 Ml pEGFP-N1 Fhi ¥4/ Bgl 1l M Pst |
XUEEY) 10 %, BEYI =02 1 9 B i W 6 e el K, 52
2 Il SRR el Y A 0 e e, ARG B iR S H Y R
BEEEIRBUH R 1+ (3~10) M JE M R AT 3% 45 R, . B
3% DHSo RZ WA 50 pL 5 1 EINAEER
N9, 56 2 45 I AR DNA FE by BE M X IR 26 3
EAIANE DNA FE R B HEXTIR, #% DNA 52
BWBIR A TR, RIGSLRIIA 1 mL LB
BRWIRAI IR A EP & N, 37°C, 950 r/min, 1 3%
1h, #%&E 0,10 000X g 1 min, WFH 900 pL
LR IRAIUUEE 4 B 100 pL A 50 pg/mL Kan™
LB M, 37°CEM T 7% 16 h, PRBUR AL A 1 BH 1
WK FN 50 pg/mL Kan' LB B3R+, 37°C, 950
r/min, 85 3¢ 16 h, $2 TR DNA | #E47 H 8 PCR
Yo, A, X PCR %58 ) 20 0 35 Sy PR 20 5 19
pEGFP-N1-16 Fki #k 4T Bgl [l F1 Not | XU ] %
SE L BN AE AR AT Y T BE PH MR TR B AR 2% L In-
vitrogen /A B FEATI T,

1.5 pLEGFP-N1-16 &4 ey M Akt %K
F i SRR 4K pLEGFP-N1 Hl Bgl 1l 1 Not T X
Fi Y], W V) 7 M 2 1 %o S BR W B AE FL Uk . o & )F IE
W% 09 pEGFP-N1-16 i ) % & IE# 1Y pLEGFP-
N1 ALY, 37°C L 950 r/min 4R 7% 13 52 . $2 BB
ki H Bgl Il #1 Not 1 SUEE Y U [0 i | 3% 92 B e
b Pk BUHE Ak 7 B b BH P B VR L B FD 100 pg/mL
Amp® LB 3 H, 37°C, 950 r/min, ¥ 7 & &,
B4 FkRL pLEGFP-N1-16 UL Bgl Il 1 Sal 1 M)
WeE K RAT Y AT B8 BH M T B B R 2% L Invitro-
gen 23 HJ HEATIF

1.6 RE#FZRENCEBZBEMNET PUERKIRS
K 47 ) Phoenix 5 % T DMEM S B (% 10%
FBS), LA 9 X107 /fL4EF T 6 fLA 2 L, & 37°C 5%
CO MG FRAEEFE 18~ 24 h; o 4l o W5 BE A= K3k 80 %%
& B, PL Lipofectamine 2000 # %% pLEGFP-N1,
pLEGFP-N1-16 % 1 fL.24 h J5 %6 B8 F M2
R, 72 h UM EE B .1 500 r/min B0
3 min, U EE —70°C IR A7, 10T1/2 40/ #1537 =
FICuk12], WA KRS RER 10T1/2 40 L
1X10"/FLEERRF 24 FLAR , 40 M W BE J5 m A & &k
J# 8 pg/mL polybrene M9%%5 5 17 125 L J& %
10T1/2,24 h J&5 PG ¢ 35 55 WA R e 35 7 R, 4%
SLhE R 48 h JG 96 WA TSR AR,

1.7 10T1/2 % Je 69 B % & mgr-16 & B 8 5
A BUERRE R 10T1/2 4iffL L 310" /L3
FirF 24 FLAR . 40 AN BE S A 1 000 pL/FLAEH k-
YL 10T1/2 400, JF M A polybrene & MR Ny
8 pwg/mL,24 h J5 FHHT fF 1 57 10 AR e 15 77 W 4k
SEHE 3R 48 h JG A 400 pg/ml G418 fifi 3¢9~ K 8%
I, PO AL R,

2 & B

2.1 BAARE mgr16 PCRI ¥ =HE k4R L
T omgt-16 KLY DNA J¥ 5 M4, 1 R B Tag
REWGHEAT PCR Y744, 7 ) B s 5 568 e vy Ok 5 iy 30
2y 300 bp A%, A BEOR/NS IE B, KW E
BE N TERE L)

2.2 pEGFP-N1-16 e R %% W& mgr
16 JE R 4t )7 51 1) PCR 724 T-A sk G M5 A E
V& R PCR %58 AR 19 4 D PHPE R . 8 DT IE
B pMDI18T-16 7% 5 pEGFP-N1 ki Bgl Il
M Pse T OWUEE V) J5 AL VK. pMDI18T-16 8L K /N Ky
2 702 bp Ml 291 bp % 4. pEGFP-N1 ! 3l K /N h
4 704 bpHl 29 bp %47, MK pEGFP-N1 1] J5
B 4 704 bp K BCAE 4, pMDI18T-16 BV 5 B 291
bp F Bt H B9 R Be, I T4 4 B % 1, ¥4k, 38
Je BU5 AT VR B PCR HLTK L B R 24 300 bp H 1
ZA 0 PCR 48 %€ 9 A6 i % iy BH 1 8 40 7 /9 pEG-
FP-N1-16 Bk H Bgl Il A1 Not 1 XUREGY) J5 Bt N b 5E
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BRIV BT 3 941 bp F1 1 055 bp B4 H Y 4578
FERIUESE pEGFP-N1-16 #2411 @ i 2,

2.3 pLEGFP-NI1-16 &k ey M R %58 i3
5 2 2 & pLEGFP-N1 H BglZ Il A1 Not | BVl
TG M S L vk L B T 6 099 bp M1 792 bp W 4%
L5 WEE R — (& 1A, Bk pLEGFP-N1
UGV JS ) 6 099 bp R B, DLtk Ry 5 Al B 42,
pEGFP-N1-16 #{& Bg/ 1 fl Noz [ UG, Jig o1
T omgr-16 GG IRA LR (OGO HE I (EGFP) i Be i 4%
W LA mgr-16 5 EGFP W47 A AMIE B W o [
% pLEGFP-N1 # {4, ¥ 1 & 21 i ki pLEGFP-N1-
16, LA Bgl [l Al Sal T BUKEPI % & | Bt i 0l 56 e i
K, HEL T 6 861 bp A1 293 bp W 4kHr L 5 i 4%
—3 (E 1B), &0 ¥ 5 iF pLEGFP-N1-16 4 &t
LY.

bp M 1 2 bp bp M 1

2 345 bp

15 000

B 1 pLEGFP-NI #1 pLEGFP-NI-16 WEE] £ E L& R
M: DNA #:iC#%; A: 1 5 pLEGFP-N1 M EEYI =¥ 2 N
pLEGFP-N1; B: 1-5 & pLEGFP-N1-16 %4 7= 4

2.4 JmFE A ENE Fomgr16 £ 10T1/2 % 69 42
E g GA B XIR Y] pLEGFP-N1 Fl A4 & B mgr16
il & EGFP M H A8k pLEGFP-N1-16 %% Je 34 41
Jifl Phoenix 24 h, % J% @ f8CB8 T W 2%, T 0L ) i 41
pLEGFP-N1 # 7 ) Phoenix 2 Jfl &% (0, 9% 56 %92 40
Ma ek ( 2A) 1 pLEGFP-N1-16 %% 4% ) Phoenix
NP2 (L PO W R BRI L R A RAE R (]
2B, A ELUE 8 ng/mL polybrene 125 pL %
B E WYL 10T1/2, 24 h J5 B B ff 55 95 00, 4k &
FiFR A8 h Ja WLE AN W98 6RO L LA A B i 2 1Y
N 2. 98 X 10" CFU/mL, Y4 9% & I 1% B gL
10T1/2 41,400 pg/ml G418 it 14 d #r T

FE R IR TORE XL pLEGFP-N1 &Y (% 10T1/2 40
JH 2% 0,756 S i 2 SR A M ER A (I 2C) 1 EE 4 4k
pLEGFP-N1-16 &Yt iy 10T1/2 4 i 4% (0 5 e ik &
50T Rk A JH R KK (] 2D)

2 WHERMERN mgt-16 7 € 35 40§ Phoenix F0
B FE BT A 10T1/2 hERIE
A,B: pLEGFP-N1 flid % ik mger 16 pLEGFP-N1-16 %% YL 1)
Phoenix; C,D; pLEGFP-N1 il % ik mgr16 pLEGFP-N1-
16 YLl 10T1/2 400

T % i DR Dy BB UL ) S 2 R R ok 3R Gk, B AR
I R O 3 o B AACKE B R R B — R 2 i
1 F IR W ER T 3R IR A S A0 A A W A AT O B AR
b, DT T i iz B TR i S gt L H R Y O ik
A9 T T RN A o TR R W R, Al A R AR R AL
Il Y S0CRRRIY e 5 00 BN T X DA 3K 38 900 R, 5
B AT T RNA B 5 3 15 3 40 A JE 8 20 09
P38 5 B R Gk Rk AR s B 2 R A et
ARBFFE P A pLEGFP-N1 b J 5 5% 9% 5 401k,
AT L e 80 Hb A R S DR 5 A 3 2 10 S 24 L g R A
A, TR AR b 3R Gk AN IR L, SR R T,
FIH pLEGFP-N1 J % 53¢ 95 15 250 % Y 2 2% 41 Jifd
PRIBUPTRE 1 B B ] 78 5T T 40 L, AT AR AR AR E
ik &t 8 % 6 B M (green fluorescent protein,
GFP) (¥ 5] 78 5T T 48 L, 3L A 9y 2 45 1 W 8 ke
AR

A B 5% 38 i R PCRLT-A 58 . PCR % 5E
KM A3 3k 48 T mgt-16 i F 5 & T mgr16
fill& EGFP B pEGFP-N1-16 EL A% A4k , (0 1t 2%
TAHL e A1 A7 AE F2 3k B 3 BRI ) i 1 e it L PR
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Wit Bgl I F1 Not 1T WEEYI 54 % mgr-16 5 EGFP
f F B e B 2 I s 7 iR pLEGFP-N1 |, 1y
AT A R SR 3R pLEGFP-N1-16, £ il 1]
S SE ORI Y 43 AT . U B EE ALY R B Sk O R AR IR
pLEGFP-N1-16 # & 5 2y, b ob, B 3% 15 H g
FIBE LT AR N pEGFP-N1-16 B A% 3R 35 i
hr e T RS E R IXAH AN B A% 1Y pLEGFP-N1-16 J2
% SRR RAR SN R ATTIE Y pLEGFP-N1 Ml pIRES2-
EGFP WA 5 AL i U1 #2147 9 8% 8 4 98 AT 571
(internal ribosome entry site, IRES) A pL-IRES-
EGFP-N1 } pL-IRES-EGFP-16 J% #% % i % 4% 1K
(53 3CHIE ) , 2y J5 i [6) ) 44 4 pLEGFP-N1-16, pL-
IRES-EGFP-N1 K pL-IRES-EGFP-16 [ ¥ 5% Ji5 #%
M, T E M H# pEGFP-N1-16 FLAZ 33k Tk,
H pLEGFP-N1 K #: i) pLEGFP-N1-16 2 % 5% 9%
B A e 40285 40 i Phoenix 24 h J& . 996 18 85
AT B2 Phoenix 4 M % €5 9% 5% 52 72 4 i 3R
KL E 4 AR pLEGFP-N1-16 % 4% ) Phoenix 4i
JiL 23 a5 Ol W W L BT SR Gk HAEJR B A R A . K
B e LIF Y 10T1/2 410,400 pg/mL G418 ¥
P14 d #AL T RE RIK e RE, X4 pLEGFP-N1
YL 10T1/2 40 M 4% €0 92 6 A 5232 4 i 2 35, i
mgt-16 fil A& EGFP ) 5 4 # & pLEGFP-N1-16 /&
Jert) 10T1/2 4 M 4% (2 9 W AK IH 2 ML T3R5k .
T8 I SR % AR pLEGFP-N1-16 H, EGFP 1
mgt-16 [ A X & AE — > RIBHE B, RIE ML EG-
FP-MGT-16 &8 M, i MGT-16 & H 9 ik K F
A DLIE F 98O0 0 55 W g2 E L JF H MGT-16 £ H
TE 20 [ N 1Y 0 A e A7 n] LLE 3 EGFP fil & 8 Y &
BRAGE R . AW I IE o 9 10U BE WL 46 kB A K]
mgt-16 ML F KL N, MGT-16 & A 1 8 J8 o 1
B,

g5 LTIk, 2 Y I S 1 2K pLEGFP-
N1-16 Ik £, 376 /N BUR] 58 0T T 40 il 35, X
HE— WS g 16 X [8) 78 5 T 20 i 34 7 | 5
B o A6 S5 A W o R 5 e BT — 2B O JR A DY
FBLE T LI FLAl

N
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