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Construction of Eukaryotic Cell Expression Recombinant pcDNA3. 1( + )-
tyr and the Expression of fyr in Murine Fibroblast Cells
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Abstract . [Objective] To construct eukaryotic cell expression recombinant pcDNA3. 1( + ) -tyr,
and express tyr in murine fibroblast cells. {Methods] The fragment of complete tyr cDNA was ampli-
fied by RT-PCR from murine B16 melanoma cell and was recombined to the downstream of T7 promot-
er in the eukaryotic cell expression plasmid pcDNA3. 1( + ), the pcDNA3. 1( + )-tyr recombinant was
used to infect murine fibroblast cell NIH3T3 for expression of tyr. [Results] The 1. 74 kb fragment of
complete tyr cDNA was successfully cloned . DNA sequencing analysis proved that the sequence of
the gene cloned was totally consistent with the data of GenBank. The tyr ¢cDNA fragment was cloned
into the multiple cloning sites of vector pcDNA3. 1( + ) properly. Then the recombinant was intro-
duced into NIH3T3 cells. RT-PCR, determination of the activity of tyrosinase and DOPA staining
showed that the tyr was successfully expressed in NIH3T3 cells. [Conclusion] The pcDNA3. 1( +)
-tyr eukaryotic cell expression recombinant is successfully constructed, and fyr is successfully ex-
pressed in NIH3T3 cells.
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B, TAEBRS5HBERM, B ZFETAE
WiEN, NEHRBIARE . EEXRMNARERH, BE
REAAMBHERMER, BHIBEHESH,
ERBEEZNFENRERTFALLRREHEIN
£5EN2IEHYCE, BEG . ek BEE, BE
BREMERANEHRERREFSE TR AR
EHRZE, AT ERAESHAE oK,
G R B S B EBBE . Qb O RR aRESE L
BREFRNEAE o, KRBIEZ — BHERAR
B SRMEMMBYIEEETMERX, ENYETHE
HER, BRIMARARAAEZET T E. BHik
Bt or WRZFENS, FRAE or RENE
T EEXT Y tyr FRIBK AT T HY 25 T XE 16 B B By
WERAEENE L, ABRBFEENR or R
pcDNA3. 1(+) tyr EERIEX TR, ADK
NIH3T3 B I RE, It — B HT or KER
BHLHE R H or RIBKETREROPIIASR
HEEEAL

1 H#Fegik

1.1  ZHREE3R

/NERL B16 2B i 323 40 M bk B /)N B AR 4F 4t 40 Y
M E Rl R EZ RS RO, AEERSEA
5% s miE, TEEMETERS 100 pg/mL 1Y
RPMI1640, 37 °C, & FR4 8 5% CO. 5% LR
HEFE, A A 4 B 0 B R B AT 82 L RNA,
.2 X #A

TRIzol i 7, M-MLV RTase, Lipofectamine,
G418 %W B GiBco /A F]; pMD18-T #Hfk, TaKaRa
LA Tog WTFKESEEY TELAF; REEAT
# (BamH I, HindIl), 200 bp DNA marker % 3
N TE s R T G TR & A BB/ B IR BUR R &
W B QIAGEN A #l; T4 B #EE, {KIEF S Agarose 13
B g4 THEY TR, DOPA R Sigma 2 7]
. KB E IMI09 A ERE, EERERN
pcDNA3. 1( + )2 Invitrogen 23 7] 7,
1.3 5

RT-PCR 7% f L #7514 .5'-GGAAGCTTGATC
TAAAGGAGAAAATGT-3'; Fiz5|#9 5'-GCGGATCC
AAGCCAAACAGCTATGG-3', ¥ 3 KEN 1742 bp
4K yr cDNA F B, A ET#sIHaasA
TRHENYE HindILF BamH 1 8175147 5 (Kl

RE 4 ) LAMRE TR A 7 1811 , RT-PCR A8 30 ) 1 i
514 . 5'-GGGAATTCAGCTTTCAGGCAGAGGT-3';
Fi#E5 ¥ . 5'-GGAAGCTIGTGGGGATGACATAGA
CT-3', I K EH 314 bp B9 tyr H B B-actin I 14
L5140 5'-AGCGGGAAATCGTGCGTGAC-3'; F
#3514 . 5'-ACTCCTGCTTGCTGATCCACATC-3', #l
P4 471 bp K1 B-actin T A B M F3 9 .58
14 M13 % LB &2 w4

1.4 RT-PCR &k i tyr cDNA

1.4.1 % RNA #3% i TRIzol i 7 # #2 /N K
B16 B EMAMAMEA S RNA, 14 g/L BB R
HUKRL A TCREMR, AN FE 6 B vk B B 4
i

1.4.2 RT-PCR H—#ABRRNERRN 20 pL
R ZABEAE 1 wL(10 wmol /L) F 34,5 pg ia
RNA,1 wLANTP(10 mmol/L), 2 nL DTT, 4 pL 10 x
Buffer, 1 pL RNasin, 1 pL M-MLV Rtase, 37 ‘C{£i&
50 min,70 °C 15 min K&, =¥l H#¥E AT PCR X
Mo PCRERIEZRN .50 pL RIMAEKRFAE S uL
10 x Buffer, 1 pL dNTP(10 mmol /L), 2 pL MgCl, £
W RTH59% 1 uL,RT =4 5 uL & TaKaRa LA
Tag 0.5 U, ZHET MHBEIRSHE N . 94 CH
455,55 CiB A 1 min, 72 CEEM 2 min, 354
&I, B 10 wL N7 4 2 47 35 e ¥ o o8 Uk 40
o

1.5 #9% PMDIS-T-tyr R KT F

1.5.1 PCR ###jskib5 @ik % QIAGENE 24
B & ERVEUL B, FRRHE A B 0E W B A o ok Rl ik
Fati{k PCR =47

1.5.2 PCR *=# (B &% R) 5 pMDI8-T # ikt
# 10 pL RREEREE pMDIS-TH A 1 pl, BH
# A 4 L, Buffer 1(FHE#ER) 5 pL, 16 CHEEA
®o

1.5.3 SBEFHBKBHAFE  CaCly 36 &K
FEKBIFE IMI09, ¥ 10 pL EHEYMA 100
wL B A S, 7KIE 30 min, 42 CHAKTL 90 s, 51
BN # B vK¥ 2 min, LA 400 pL LB ¥ 3%, 37 CiR
MIRIE L h, MEBEL, T80 L, K29200 ul
S5@&kES, eMALHEEESISRATE 50
mg/L EF VAR LB #EH VR L, Z iRV 30 min
&, B 37 CRFFIHEIEF 14~ 16 h,

1.5.4 mEkigaFisaAs M LB EETR
EHBEEET & 100 mg/L HIF TR LB Wik
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B arsd, 37 CRIZURIEBDIR, A &8F
M, /MNEWmEER, A Hindll 1 BamH I X EELIH
PCR 34 W, 10 g/L BB HE 5 I Hi vk & <8 PHHE IR
B, PAYEBURIE LA A ARITF,
1.6 EBEMEREMGIEREME pcDNA3.1(+)
-tyr EERIE AL

pMD18-T #1 pcDNA3. 1( + ) Fhi A Hindll
1 BamH TXUBE V) J5 ARHE 2337 B B G 1o Wi E B 26
[ tyr 71 pcDNA3. 1( +) MU B, T4 EHEBEE
e, F1k IM109 kR, FEiLFHMTERE, DR YT
PCR %5, 77 Rl .
1.7 NIH3T3 i R i5iE

FARE Btk (lipofectamine), FEAEFRAAN &
(GIBCO BRL) uiHIJy¥:F 4 NIH3T3 4 ig, &
G418(300 we/L) st K13 A 7 ke, 38557 .
1.8  yrE/NRRAFEH P RIEAKD

Fi RT-PCR #: 43 5 K0 B Y 7 B 4H BTRL peD-
NA3. 1( + )-tyr. 25 JBuhi pcDNA3. 1( + ) AR RPH
NIH3T3 40 F /Y eyr 3R3X%, 7EfRl— RT-PCR R L
ERPRIAA tyr ISP B-actin X HEF[4),
BL B-actin FE B AER pyxf B, IR B AIR] i .
1.9 EHEEHEEEUEY

96 FL 35 I R 43 BN A BRY T 4L BURL peD-
NA3. 1( + ) -tyr, B T 28 BURL peDNA3. 1( + ) Bk
YL NIH3T3 40 AY S0 Bk 10° /9L, 44N
B 10 7L, FENEEE)S A pH 7.4 (9 PBS BEIRNIK,
FBAIETR BN 1 % Triton-X-100 FEH 50 pL,
HIEE -80 C¥ % 30 min, BEEBRBIERKE
ZEWH, 37 CHIBEMA 10 g/L ZE (DOPA)
YR 10 wL,37 ‘CR B 2 h, M E 490 nm WG EE(HE,
DASR B e ) NIH3T3 48 FLIE AT, & — 44
w10 MEFL, BCFHE, AR 08I ER, X
&AM ER, HE PHE,
1.10 ZE#EH

BERMBEERTEHEA £, WaEE, TAR
S 10%WEBERE 1L, Al g/L-BERXRNA
B (DOPA) I B M, 37 CIHF 45 min, H AH#
MR A, 37 CIHH 6 ~8 h vk, Pt IfliK,
SR TUWE,

2 % R

2.1 BI16 5 RNA iR

FH TRIzol X FIHIE 17 B16 41 i 12 RNA iR R
¥, Awo/ Az FE 1.8 ~2.02Z[H], 14 g/L I REBE B
JBC B K R ) A A A
2.2  RT-PCR ¥ tyr &4 cDNA F E&

RT-PCR 7= 497 B9 3 fi 8 o8 B Fl Uk ] T — %75 bt
MR R Y MEW (B 1), RX/NGEBBEEME
¥, 4 1 742 bp,

B 1 RT-PCRH#Hk
Fig. 1 Agarose gel electrophoresis of RT-PCR product
Lane 1: 200 bp DNA ladder (from 200 ~ 2 000 bp); Lane2:1742
bp tyr RT-PCR product; Lane 3: negtive control use ddH.0 as PCR
lemplate; Lane 4: positive control of 471 bp B-actin RT-PCR product

2.3 pMDI18-T-tyr EAEFR AL E

10 g/L BB MEBE L B 0k /T L & 4 [R AL
pMD18-T-tyr H.25 pMD18-T FUki B /S, BAMK
¥4 Hind Il A BamH I BV BB B A &,
pMDIS-T B By 1 742 bp WE BT pyr B, T
25 pMD18-T Fiki%: HindF BamH [ WG R
BE—F R B (E2),
2.4 WM R

DNA Wi /745 R &8, pMDI18-T-tyr 5UALF AYIE
A K B F 35 GenBank Fr 2 4 8 /) Bl Tyrosinase
EAFF LB,
2.5 EBFRIEFEAL pcDNA3. 1( +)-tyr FIETE

9 g/ L B A5 Wl B BZ v Uk A 1 AT I peDNA3. 1
(+) -tyr lb%S pcDNA3. 1( +) RAHE, WEL
Hind I 1 BamH 1 BB Y] 20 #7 7] I, peDNA3. 1
(+) -tyr Z0 VG BRI FKEMEW, —&Kh
5.4 kb BYZS pcDNA3. 1( + ) BAELAT, —AB W or
S%Hs T peDNA3. 1( + )P RE —~%4&5.4kb By
%4, pcDNA3. 1( +) -tyr HAFUK PCR 4528, 13
F)— WM 1 742 bp BRI EFE K, M= peD-
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Fig.2 Agarose gel electrophoresis of plasmids
pMDI18-T-Tyr digested by Hind Il and BamH 1

Lane 1;200 bp DNA ladder(from 200-2 000 bp); Lane 2:plasmid
pMDI8-T-tyr digested by Hind Il and BamH I; Lane 3. plasmid
pMDI18-T digested by Hind Il and BamH I; lane 4: plasmid
pMD18-T-tyr; Lane 5:plasmid pMD18-T

B3 pcDNA3.1(+)-tyr TRl PCR & Hind 1 .5
BamH 1 TR Eg I FB k4 3

Fig.3 Agarose gel electrophoresis of plasmids pcD-
NA3. 1( + )-tyr PCR product and plasmidsdigested by Hin
d I and BamH I

Lane 1: 200 bp DNA ladder(from200 ~ 2 000 bp); Lane 2: PCR
product of recombinant pecDNA3. 1( +) -tyr; Lane 3: PCR result of
plasmid pcDNA3. 1( +); Lane 4: recombinant pcDNA3.1{ +) -tyr;
Lane 5; plasmid pcDNA3.1( +); Lane 6: recombinant pcDNA3. 1
( +) -tyr digested by Hind Il and BamH I; Lane 7. plasmid pcD-
NA3.1( +) digested by Hind Il and BamH l; Lane 8: ADNA/
HindIl Marker

NA3. 1( +) 8 PCR &R AW HBL(E 3),

2.6 gyriE/NBRRTEARPRIZHEN
2.6.1 RT-PCR Z# & ikatr SRBIRYGSH
B A B NIH3T3 40 f[Rlad & 3% 3 314 bp B9 syr
Fr B R Xt BBE 471 bp Y B-actin Jr B, TIPS 2
& By NIH3T3 40 Mo K R B4 i NIH3T3 4 il R A
471 bp ) B-actin PP THELE tyr W74, UiH
tyr £EBYL Y NIH3T3 A Kk (E 4),
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Fig. 4 Agrose gel electrophoresis of RT-PCR products

Lane 1: 200 bp DNA ladder(from 200 ~2 000 bp); Lane 2:
RT-PCR product(471 bp B-actin ¢cDNA fragment) from NIH3T3 cells
infected with plasmid pcDNA3. 1( +): Lane 3 ~4: RT-PCR product
(471 bp B-actin cDNA and 314 bp tyr cDNA fragment) from NIH3T3
cells infected with recombinant pcDNA3. 1( +) -tyr; Lane 5; RT-PCR
product{471 bp B-actin cDNA fragment) from NIH3T3 cells uninfected

2.6.2 BRRBEEMLR RYPISHEEERY
NIH3T3 40 LA Asso 24 0.096 8 +0.003 3, BERT
Xt BB 4H (R )NIH3T3 £90.0393+0.001 6 (P <
0.01), T3S # kM NIH3T3 40k 0. 037 4 +
0.002 0, 5T HEAMELER TR FW (P > 0.05),
1 45 R e W JRR e AR 1 2 R 0 NTH3T3 48 i A 38
SR B EBREE M

2.6.3 $eFé HFRIERN, BRETHINEEER
NIH3T3 4 i 2 % B pj PR, 40 s B,
MEHESERELE RN HAEY R, TWXTHEE A
e NTH3T3 40 £ 5 Ry 14, 4 R N =S 3, 6
Z B RN REYRAE (B 5).

3 W #

RORFEMBARAMA R, EEDEAT
ZAEE, BRSNS RMER, HIaEE#, ffF
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Fig. 5  The results of DOPA staining
A: pcDNA3. 1( + )-tyr infected NIH3T3 cells; B:uninfected
NIH3T3 cells

SR | FHE A HT) | R P R
FRIM KRR EE A v- S X- S48
S DL R RS0 Y B IR YT R SLR AL AVASE
U HIV R BRER 2, RRRERTELE
DK A A G RE BRI . B KEAE P
BEEEAEEREEAEM (malignant melanoma,
MMM RS Bk B R B, EFR, BT
BEAXRELRULHZERHBTHESIAREAZE
4 19 SRR R R AP RRORIY R, RS MM 9 &
ARMEHBHKER, UAaMmARKE LR
P, 25 E RN E A ZR7E 1980 ~ 1990 4F[a] A
15% HE % 60% , ILEMBFE, 5 AP
WF s, LB, MM 4IE R BN TR B R
BRERBEE EH BRSNS ERE. iR E
WHEERBRNEAETER. MERREEIE. &
FRRIESHRGRBERRZHF R U ERERRK
BRHBT nyr EWRERKRER UM A KRN
MEREREREREHRTIR, BTAERERR,
R R R R BRI T
HARBERERAEREYEIGIER XM, R
A A MR LR E TR, BB EREL
k& E (DOPA) . ZEEMANFZERULKS, 6-
T $% #5[ Wk (DHI) & 4k 29 15[ % -5, 6- B 3 K4
FROY, BREARBRENBMEEREFRELE
BHEEN=R, BMERBH or &5, SER

ZMHEBER.BEEE. AREREMEAIRXERT
B 25 oy RiEAE U, BRAZHIHAH, B
M, H—HBIT oy REMAEUH], FRERE
SR AT T X oyr RIEK LSRR B FER
KRWBIAUEBEAERNAAMNAREEENE
Yo BB TLHET 1 742 bp HI/MER tyr 21 cDNA
F B, BUTIMIEE peDNA3. 1( +) -tyr EERIKFRL,
FH7E NIH3T3 fiffih "Bl tyr, A TF—2WR tyr
EEZARNHFREABIRERE T ER,
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