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[ Abstract] Background and objective Raf is a key molecule in the Ras—Raf-MEK-ERK signal transduction
pathway and is highly activated in different human carcinomas. However, its biological functions and regulation
mechanisms are still unclear. The aims of this study were to construct eukaryotic expression vectors with Raf full encoding
region, truncated amino—terminus and carboxyl-terminus, respectively. Methods Eukaryotic expression vectors of
pCMV-Tag2b-Raf-1, pCMV-Tag2b-N-Raf and pCMV-Tag2b-C-Raf were constructed by gene recombination
technique and confirmed by restriction enzyme analysis and DNA sequencing. Furthermore, the expression of these fusion
proteins was detected by western blot in transient transfected 293T cells. Results The sequences and open reading frames
of these three vectors were completely consistent with experimental design. All target proteins can be detected in 293T
cells. Conclusion Eukaryotic expression vectors of pCMV-Tag2b—Raf-1, pCMV-Tag2bh—N-Raf and pCMV-Tag2b-C—
Raf were successfully constructed and can be expressed in 293T cells.
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1.1 bk

111 5Ok, BERRAIAIIE pCMV-Tag2b#i4A . XL1-blue
I F 25 Elstratagene/A Al I A SIS E/ A7 A
Raf- 135 A 0 8 4 pe DNA3—Raf— 1 -FlagToki i1 35 [¥ 2 8k
MR 2FKun-Liang GuanZi 521584 ; 293T4H N4 B Jb i b
FNEE R} A LA B4 B 402

11,2 FEGGH REIPENDIEBamH I, EcoR [, T4
DNAER;ES, F4Taq DNAREGEE, pMDI18-T Simple
Vector¥JIg H EAW TR ( KiE) BRAR]; pfusffE
DNAR A . DNALEAK ISR & [ bt AR (LR
FABRAR; kR BRI TMEUR DN A /N 2GR 5] £
b 58 @R IE R R A FR A F] Lipofectamine TM2000
e B 92 E Invitrogen 2y 7 5 HdiiFlaghtik . ECL
KARAF & B 22 [E Cell Signaling Technology /A Hl

1.2 Jik

1.2.1 #HiAME pCMV-Tag2b-Raf—1, pCMV-Tag2h-N—
RaffilpCMV -Tag2b-C—Raf 8 241 FUk# 1 PCR 71277 4

HHEpeDNA3-Raf—1-FlagZZ /AR 7 25 5 K pCMV -Tag2h
WP BT 5138 H 9L, BT Raf-1 cDNAA
B ATEEBamH 1 K EcoR T BEYINL &, #7E =XF514)
VETFIHA7E F S ABamH T B0 &4, WE FUESIA
EcoR T BEVINEAS,, P Har=#zKEm “A” A5 T
TATERE, S EEMMTaEEITBamH T MEcoR 1 i
VI, K5 FHE ApCMV=Tag2bZZ /A ) BamH [ FEcoR [
BV . ST R . Raf-1 E¥iF: 57 - CGGGA
TCCATGGAGCACATACAGGGAGCTTGG -3° , Fiif:

5" — CGGAATTCTCAGTCCTTGTAGTCGAAGACAGGCA

GC -3 ; N-Raf F¥#: 5° - CGGGATCCATGGAGCAC
ATACAGGGAGCTTGG -3 , Fiff: 5° = CGGAATTCTC
ACCAGCCTGTTGGGCTCAGATTG -3° ; C—Raf [ijff:
5" — CGGGATCCTCACAGCCGAAAACCCCCGT -3 | F
#: 5° = CGGAATTCTCAGTCCTTGTAGTCGAAGACAG
GCAGC -3

1.2.2 PCRIZNEZ&MTF JOny A 2 R B0 6 1h 1 45
FiH: . PCRYHEMAITF . Raf-1: 95 °C FiA:3 min;
94 °C P30 s, 62 °C B k40 s, 72 °C #EM120 s, 3134
AMEH; 72 C 5 M5 min, N-Raf 5C-Raf: 95 C
A3 ming 94 °C Z8¥30s, 62 °C 1B k45s, 72 °C it
160 s, FE34AEER; 72 °C HeJ LEAHIS min, 4 CLAER
B, 1% B BREE RS kA I, ARG 4lfk . [l H AR
B,

1.2.3 TAWEKEMTHE PCRI-YI4ifl ., IR EK
%ﬂﬂAﬁIﬂE%ﬁ%F&ipMDlS—T Simple VectortH', FH
PEFEER I BamH T J2EcoR T XUAEFII %2, BEVI%EEIE
T S Rk A ) T AR AR IR 55 A BR A /1Y 5 i)
T I X5 T A TG 15 I P 5 b 2 A% Rk B AR pCMV -
Taga':F'O

1.2, 4 A0 3s TR KBt 55 0% 293 TH M % 10% /)
A MERDMEME; F2H7E37 C . 5%CO,. 1 AE
FE A 15 9% o BRE S QR f Invitrogen A F] /Y
Lipofectamine' 200052 445, ELRIFRANT : Y40
— RO HHERN2 x 1M T-25 em™ BT, 400 25 ik
80% Bt R RTiFA 726 4 s P FARa i, (HH500 w LIGHL
H. P RNDMEME; SR F6.0 w ofURiDNA, fif
1500 p LICHLIEDMEME: A7 B220 L Lipofectamine
20003871 ; 1R A B DN ARG BE ¥ Lipofectamine
2000, 7EFEIRIFE20 minIEBIRAY), IMASFRIH
BRIRIRA), 37 CH5g% (4-6) h; HEHHTHE 58 b g At
UkBEIn TR, FEYL)E (24-48 ) hICEEANMIIES T 2L S UM
MR EH

1.2.5 Western blot#; il ﬁj\%uq&%pCMV—Taga—Raf—l .
pCMV-Tag2h-N-Raf, pCMV-Tag2b-C-Raf, pCMV-
Tag2b N ARFE YL 20 A M L0 ) B3, & H10 pghd
HEAHTTSDS-PAGEHLIK (VAR5 %, 7 5 HE10% )
L Pk 45 R R TR S L L BASIR A 4 R (100 V, 60
min) , 5% IR U M TBSTH AW = IR EHA 1 h;
Flaght & LL1:1000% B T —Hifi Bl (1 x TBST, 5%
BSA) , ZEiEFE (1-2) h; MECHRPHILES TR —
PLLA1:400009 EL B, MBEBCHRPAIBTA D2 —HiLA1:1000
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2.1 Raf-1, N- RaffliC- RaffyPCRY 25 R (E1) PCR
P2 BT HE WAL LK R Raf- 121975 bp R/, N-
Raf#j934 bp, C- Raf#J1063 bp i/, $4[a] i 45 A1
¥

2.2 pCMV-Tag2b-Raf—1, pCMV-Tag2b-N-RafflpCMV-
Tag2b—C—Raf 55 21 R (1 XU 455 S5 >R FHBamH |
FlEcoR 1 #E17XWEFY), TiitpCMV-Tag2b—Raf- 15Tk Al
7714306 bpF11965 bpPi 4~ K, pCMV-Tag2b—N-Rafffi

2 3

M 1

1000bp

500b

Bl 1 Raf-1, N-RafflIC-RaffJPCRY 14245

Fig 1 PCR amplification of Raf~1, N- Raf and C— Raf

M: Marker; 1: PCR product of Raf-1; 2: PCR product of N-Raf;
3: PCR product of C—Raf

5500bp-
3500bp-

2000bp-

1000bp-

A

HRiA] 774306 bpAi1924 bpi> I, pCMV-Tag2b-C—Raf
Al F=H:4306 bpA11053 bp AN Fr s HUIKZS R E A, =4
FORL D) A W 5 U SRS ([E2) o P4 R
WESEAT AT AN S84 18, GmAsHE TR IERf JCIR

2.3 RafZFik/ ¥ Western blotha g 5 (3 ) Y
T pCMV-Tag2b-Raf-1, pCMV-Tag2b—N-Raf & pCMV-
Tag2b-C—Raf[FUR7 293 TN il #3517 A Flaghn 25 A El

ASEH, EI]F]ag—Raf— , Flag—-N- Rdfﬁ]F]ag— —Raf, K/
5¥H1475 KDa, 35.5 KDaft41 KDa, 28 #4410 0L B
1) 2% 38
3 g
M 1 2 3 4
-—
w0 -
B0kDa-
—
40kDa- -
-
30kDa- - -
K3 Flag— Raf-1, Flag—N—Rafﬂ]Flﬂg—(l—RafFl/‘waesiern blot#6: il
Fig 3 Analysis of Flag-Raf-1, Flag—-N-Raf and Flag-C-Raf by Western
blot
M: Marker; 1: pCMV-Tag2b; 2: pCMV-Tag2b—Raf-1; 3: pCMV-Tag2h-

N-Raf; 4: pCMV-Tag2b—C—Raf

B C
Pel 2 TEALTORLA AU ) S

Fig 2 Restriction enzyme digestion analysis of the recombinant vectors

A: pCMV-Tag2h— Raf-1; B: pCMV-Tag2b—N-Raf; C: pCMV-Tag2b—C—~Raf M: Marker; 1: Control vector; 2: Vector digested with BamH I and EcoR |
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Raf A Ras—Raf-MEK-ERKA5 554 518 [# H (1) SR 43
Fo v-rafff bR IR R E BRI 536 11-MSVH & 31,
Raf—1 538 FE B B e v—raf (400 N [R5 Y, B 22/75
R YE . FE @AY P RaE R i =R A
i, 43 %1HA-Raf, B-RaffIC-Raf ( 8{Raf-1) ", =&
SERZEML, Bl S ANMRSFES I (CR) 4. CRIE
PP RasZh G107 5 -Ras4s G455, (RBD ) FI2EbEad i
EAELEIEL (CRD) 5 CR2E &2/ A iR5k%E; CR3N
WAEREEA I, FRATIE I RE A 2R 4Y, A = RS A ]
AR EES, (AFEARFRYF Z AT
PRAFIE

ANFKRaf- 1 HE N T Y k3p25, T2 RIETH
FZHZ1 0 IR W) Raf— 10N H1 648 Z SRR ZH i,
SFET74 kD, ERHETMIER R Z . BIEAR
SR, KE /A KRaf e (5 5 T A b /R FH Y 2
PEWFFE AL FEI S8R af— L THY . Rafil g m 7 2 — 4 I
HAE it fE, WIE) 5 HAW G 55 SE s A,
TRIAHEAER . 2080 RsRl . Er-&
I EAE L S SRR M B E R & 24 e, H
HIBFIE O 4 K G AL 9 Ras 5 CRUEST X 25 4 [ Raf A
RS AR, AT A, a5 AR AL RN T2 7 A
AL BB IL IR VR N oE 206k — B BS, Raff)
AL BRI TG AL T U — RSN A, NI 4
KA, IR a G AUEME AL R . SR
H A W52 2 I Raf- 1 A MEKFIERKE K 2 fE
A REFE AN T A R T R AR B AR,
W5 75 Raf— 109 ME KRGS P I A 0815 40 i A7 3% B
BHFTLFE", M2, Raff e & R i A& 58 2
T, GEHIE T RE 5 Raf 8 A RAER AL VA 2500 A 6

KT WG Raf i) A4 W20 e B AT, ARsE
B2 M T Raf—14 K LA S Raf- 120 B FI¥R B, #143
WIFFEHIhfE, 4K Raf-1H1648 4 FERZH A ; Raf—1%4
oy (NN ) JATZ5F 3K CR URICR2E/MASE P41 41
A, A CR1A62-1940 AR A, £ 75— Ras
SEAEEMIE (RBD, S1-1310 2560 ) "> F— 21 bt
AR EELEWE, (CRD, 139-184f7 4Kk ) ', CR2
JE— Bl 14 E IR (255-268 ) HIIFES, & &es
IR FRRFE"Y, MCR3 (330-62701 &L/ ) 7~F X
PR T Raf- 1560 ( CAR ) Mmsas "™, s
MRS LA 55 (Serines338, 339F1Tyrosines340,
341) o ARFLEEAEA 2 I Raf ( N-Raf ) 4% T Raf
B 1-3050 AR, B3 T CRIMICR2ES Pt FR I

Raf ( C-Raf ) fi#% " Rafff)306-648V 2 SR, MM & 1
CR3Z5M, 5 PR Raf— 1424 3 i AR Loty ) 43
AR,

TR S A AR Z AT, X Raf i) R 1 U0 67 a5
17 T AE53 41, i@ ad Primer PremierS. 084 & I pCMV -
Tagaﬁﬁgﬁ/‘Jz%[{%fQ,@Ecoﬁ I ¢BamH I 7ERaffJcDNA
EIATAE, NIAER H#pCMV -Tag2b-Raf-1; pCMV-
Tag2b—N—-Raf & pCMV-Tag2b-C-Raffif, 5|#1i% 1447
FWEA N BamH T BRAIERGUIAL A, UG 1k
W T MEcoR | FREIVEBEVINLAS , Z2TASCRESS PRI 5E
Ve 2 EAZ RN AT, &I T pCMV -Tag2b-
Raf-1, pCMV-Tag2b-N-RafFlpCMV-Tag2h—C-RafE 4
£ (NS

Flagifl AR X RGN TRIK . 2Ll K
Rl A 2 1Rk RS, pCMV-Tag2bZkfA 414324 bp,
TEH S & A Flaghn %, & — S EAE MG
8K A IR ( Asp-Tyr—Lys—Asp—Asp—Asp—Asp-
Lys) M2 B, @0 efaErpRm, Wik
AT HEBEARIIRE, SOmA AT —LRAE T
AT it AT ORI, RLHOAS S0 2 AR Y =
AR A FlaghUAR A TR

g5 BRI, AW T Flagh 11935 R G
T ARaffH 2K (Raf-1) , 2 (N-Raf) JJREE
Uit (C-Raf) HAZRIKEIM, 45— LW Raiy A
Yy N RE B HAR A B5E 1 Ak
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