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Abstract; Objective To construct eukaryotic expression vectors for Livin a&B, two isoforms of a novel
inhibitor of apoptosis protein family member. Methods Total RNA of SPC-Al was extracted. The full -length
c¢DNA of Livin isoforms was gained by RT-PCR, then inserted into T vector by T-A cloning. Positive recombi-
nants were gained. Sequencing was performed to guarantee correct sequence insertion. The inserted sequence
was subcloned into pcDNA3. 1 1o get expression vectors for the isoforms Livin a&B. A549 cell line was trans-
fected with pcDNA3. 1-Livin o & peDNA3. 1 -Livin B respectively by electroporation. The positive clones were
gained by G418 resistance screening. Western blotting was performed to assess the expression of Livin in trans-
fected cells. Results Fulldength ¢cDNA of Livin a&B was cloned respectively and subcloned into pcDNA3. 1
successfully. After gene transfection, Livin a&B were expressed respectively in positive cells. Conclusion
The construction of eukaryotic expression vector for Livina&p and validation of expression in cells provide basis
for further research on functions of Livin a&pB and their anti-apoptosis effect in lung cancer cell.
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) 45 1 s RT-PCR i) £ ( TaKaRa RNA LA PCR™ Kit Ver. 1. 1) |
pMDI8-T vector I £ \E. coli IM109 a7 75 41 10 . 41 o 5 75 1
il F Hyclone 23 W) ; T4 DNA 32 | R ) P 4 VT Hind 11
Xba 1 A% W& 43 F JF f5k b ME W £ K % TaKaRa 2E 4 4 B2 wl
RNA $EHF] Tripure I F] 26 [€ Roche 23 &) ; FORAH 4R 07 £
BEIE DNA (a7 £ PCR 7477 [ it 37 £5 W 1 € /2 Promega
]t A Livin 2 53 B4 A 32 [F Alpha Diagnostic Interna-
tional Inc. P, BUUR TAEHCEE R 1: 1 000 ; BAR i A AL iR i
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1.2.1 5|¥iEit& 4 GenBank £ Livin( Livin o,
Livin B) ) mRNA 741, 5 Fi 51401 1 4% (4% Primer Premier 5.0
FHBETER Livin 455 M PCR 9" 859, 55 1 %514 ( Livin
a1 Livin B-1) F-F4 1% Livin 4K cDNA J¥, 7E 5" 84> 9 4%
hi Hind T ( AAGCTT) #Hl Xba | ( TCTAGA) figt7] {3 &5 K A5 R A5 40
BAEFE S . 45 2 X514 ( Livin o2, Livin B-2) 5 4 #8 4
AT PCR B IFH I 1,

#1 PCRSE[¥F5]
Tabl Sequence of primers for PCR

Primer GenBank Sense primer( P1) Antisense primer( P2) Length (bp)
Livin a1 BCO14475 5" cgeaagettatgggacetanagacag 3 ' 5'getelagactaggacaggaaggtgeg 3’ 014
Livin B-1 AF311388 5' cgeaagetatgggacclaaagacag 3' 5'-getelagactaggacaggaaggigeg 3’ 860
Livin a2 BCO14475 5" tgpgacceglgggaagaaceg 3 5" «cegeacggeacanagacgatg -3’ 275
Livin 32 AF311388 5" tgggaccegigggangaaceg 3" 5'cegeacggeacasagacgalg -3 221

1.2.2  Livin 36 F 49K 4K cDNA [193K75 ( RT-PCR) ¥
H Tripure 77— A AR SPC-AT 4 fifl & RNA, 1% HI A6 pE
e OGR JBE P DK e 5, B A M B T O . R
s#:10 x RNA PCR buffer 2 ul, 25 mmol/L MgCl, 4 wl, 10 mmol/
L dNTP 2 pl, RNA 40 770 0. 5 pl, AMV S %% st fifi 1 pl, 24
RNA £z 1 wl (1 pg/pl), Oligo dT-Adaptor 5|4 1 pl, RNase
Free =7%/K 8.5 pl, KW 4% :30 °C 10 min,42 °C 30 min,99
C 5 min,5 C 5 min, -20 C{{4F. PCR ¥4 .10 x RNA PCR
buffer 8 wl, 25 mmol/L. MgCl, 6 wl, TaKaRa LA Tag 0.5 pl, 10
pmol/L P11 wl, 10 pmol/L P2 1ul, =7%/K 63.5 wl, 5 53 4
20 wlo B4 .94 C iR tE 2 min, 94 CAFHE 30 s—60 CiE
K 45 §—72 CHEAP 2 min, 30 TEFF,72 CHEAH 7 min,
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il &L T PCR =Wpalifl., S50 Je6 BE 1 i 446 J5 19 PCR
PVELE T IE , TA ST PCR 74 1 pl, pMDI8 -T vector
1 pl,Solution 15 wl, =Z&KHME 10 pl, 16 CEEREER . #5 l
HEFTPIIMAF] 100 pl ) E. coli IM109 JE&AZ A5 41 M, vk b ik
30 min, 42 CAKH 90 s, RAEEE T K LACE 2 min, A
940 pl LB H535 36,37 C 250 v/min ¥535 1 h, WEEEIKGE T o4
FRHHR Xogal F1IPTG i) LB [ A B 35 F- 4, U 20 min
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BCSRE =41 10 pl, 2% B BR B LIk . SR Livin S48 {450 2 3¢
G141 47 PCR #4410 x PCR buffer 10 pl, 25 mmol/L MgCl,
10 pl, TaKaRa Tag 0.5 pl, 10 pmol/L P1 1 pl, 10 pmol/L P2
1l =787K 76,5 pl, BEAH ORI gk i 1l SR Z (494 CHi
ARPE2 min, 94 CAEFE 30 s—56 Cil k 30 s—72 CHL{f | min,
30 AMEER,72 CHEFR 7 min, 4 CLRAF. 0B IE0 1) o i i —
A2 T ABL 377 [ Sl G T, 7514 4 MI3R F1 MI3F, 4R
4B P pMD18-T-Livin o F1 pMDI8 -T-Livin B,
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iR A 5 D0 IR [ S e s AR A b B, LR MR 1R
AT wl(Z9100 ng)  lAF B4 Wl (ERIK: F BERERBA
1:3),10 x T4 DNA P42 buffer 2 wl, T4 DNA #4585 1 wl,
SHKAME 20 pl, 16 CEE AL, 65 C10 min K iF 8,
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Fig 1 Construction map of pcDNA3. 1 -Livin eukaryotic
expression vector

2.2 FHHARBEEZ A PCR EE

peDNA3. 1 -Livin o« T4 4% Hind W/ Xba 1 WEGIIG,2%
BENRRE R K PR LR/ B 5. 4 kb (ALK B R 914
bp 9 H it i B, PCR 4784 4545 275 bp #9741l pcDNA3. 1 -
Livin B 842 Hind M/Xba 1 AUFGFYIG I H B0 5. 4 kb (#3814
Fr B #1860 bp i F ¥ H B, PCR 334 0] 3644 221 bp 19774 (
2), R4 B v B peDNA3.L 1 {4 Hind Il Xba | {852
6], B Mgt Livin Sk FUB e Ik 4R 4.

M: DL2000 marker; |: pcDNA3. | -Livin ac; 2: pcDNA3. I -Livin « di-
gested by Hindlll /Xba | ; 3. pecDNA3. | -Livin a PCR amplification ;
4. peDNA3. 1-Livin B; 5: pcDNA3. | -Livin B digested by Hind ./
Xba | ; 6: pcDNA3. 1-Livin B PCR amplification
B2 pcDNA3. 1 -Livin JWEGYIFN PCR ¥ Eid
Fig 2 Electropherogram of pcDNA3. 1-Livin by restriction endonu-
clease digestion and PCR amplification
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2.3.1 peDNA3. | -Livin o P25 Ll RER R EMA
PR 4 753 12 ( 03050104 F1 01050104 ) , F J1] MI3R fil MI3F X[
TR 0 25 S - G HE 7 31 B A I, A5 528 {7 AL (3R
176 {1 T) %24 0] 5748 TCC—TCT ( 22 /) . X254y
44 F 6 54 bp Bt {E Livin B Ptk .
ATGGGACCTAAAGACAGTGCCAAGTGCCTGCACCGTGGACCA
CAGCCGAGCCACTGGCAGCCGGTGATGGTCCCACGCAGGAGE
GCTGTGGACCCCGCTCTCTGGGCAGCCCTGTCCTAGGCCTGGA
CACCTGCAGAGCCTGGGACCACGTGGATGGGCAGATCCTGGGE
CAGCTGCGGCCCCTGACAGAGGAGGAAGAGGAGGAGGGCGEC
GGGGCCACCTTGTCCAGGGGGCCTGCCTTCCCCGGCATCGGET
CTGAGGAGTTGCGTCTGGCCTCCTTCTATGACTGGCCGCTGACT
GCTGAGGTGCCACCCGAGCTGCTGGCTGCTGCCGGCTTCTTCC
ACACAGGCCATCAGGACAAGGTGAGGTGCTTCTTCTGCTATGGG
GGCCTGCAGAGCTGGAAGCGCGGGGACGACCCCTCGACGGAG
CATGCCAAGTGGTTCCCCAGCTGTCAGTTCCTGCTCCGGTCAAA
AGGAAGAGACTTTGTCCACAGTGTGCAGGAGACTCACTCCCAGC
TGCTGGGCTCTTGGGACCCGTGGGAAGAACCGGAAGACGCAGE
CCCTGTGGCCCCCTCCGTCCCTGCCTCTCGGTACCCTGAGCTGE
CCACACCCAGGAGAGAGGTCCAGTCTGAAAGTGCCCAGGAGCC
AGGAGGGGTCAGTCCAGCCCAGGCCCAGAGGGCGTGGTGGGTTC
TTGAGCCCCCAGGAGCCAGGGATGTGGAGGCGCAGCTGCGGCG
GCTGCAGGAGGAGAGGACGTGCAAGGTGTGCCTGGACCGCGCC
GTGTCCATCGTCTTTGTGCCGTGCGGCCACCTGGTCTGTGCTGA
TGGTGCCCCCGGCCTGCAGCTGTGCCCCATCTGCAGAGCCCCC
GGTCCGCAGCCGCGTGCCACCTTCCTGTCCTAG

2.3.2  pcDNA3. 1-Livin B {745 5 I i R RE TR A A
B4 w1300 77 (01050105 F1 02050105 ) , FFH MI3R il M13F X jq)
LTSS L WL S AR I [ R, S SR 528 {mdE
(45 176 (%S 1) &AL W] L% TCC—TCT (£ %5 M) . 1
Livin B 4M 21 6 ik 54 bp Bt (7 41R%) .
2.4 pcDNA3. | -Livin & B # 4 & Livin & & R AME

fm pe P 6 F A
SRR AS49 A1 2 R K B 5] 4 A, peDNA3.L T -Livin

o peDNA3. | -Livin B #% 45 A549 4ilffi £ 800 we/ml G418 fifi i
23 JE) T RS I A0 o, 2 A BR R R vk 4K LI vi R A Y
HiF% 4 BIAR TSRS &k Livin o Fl Livin B (4 A549 4. peD-
NA3. | -Livin a,pcDNA3. 1 -Livin B §% 4% 55 AS49 #fil Jitd LA K B £
A BB SPC-AT 2 [ 6 0 2 Livin 5 b4 4 1) &34, ifii §% 44 peD-
NA3. 1 ) AS49 4 A 52 5, & W Livin o FI Livin B 3 (1 E
TEREYL S AS549 AN &R (& 3) .

43X 10 —GAPDH
—Livin a
30X 10— - —Livin B

1. SPC-Al; 2. A549/Livina; 3: A549/Livin; 4, A549/pcDNA3Z. |
B3 Western Blot ¥ M Livin & B &ix
Fig 3 Protein detection of Livin by Western blotting
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{07 pek 1 S B ] 5 A o (ELX TR 1 kb #E % o
FLA R B, AT RE A A A 500 06 i 4% 18, i 9 F
PCR W25 B b 13 1T Taq Bl 0T A 15 A8 0% Tl 56 % e, 18
SRR EC DNA A REUN Vent  Phu it 25 B 55 K BT
I ] ) 2 2, AL R 0 LR 189 50 0 o eI
I HARAF A PCR =9 18 1 7 A S A i, AN T 05 4 1)
TA vEkESE TAE. FRATR A A% TaKaRa A= 145 FR A
A LA Taq §f§, % 1) FH T ¥ %) PCR =¥
B BAB SN EMERE, PCR Y MR LG T A”
TR (R A K 8 T TA SERE S 548 T4E, )
RS R, IT 1 kb (1 Livin P fSF A AL 74 528
(AR (55 176 L3RS 1) K AR 2648, i Tk ] L 5875
(TCCHTCT 2251 ) , AN Wi 8 1 2 ik A L MR ¥ 91 .
KT IR SCRAZ M B, b1 F P4 50 ok 1 5] — Y PCR
B2, 28 WA 1] 4 YR AR AR R 28 S35 5, W] LA HE
BRI 3R 2 T 3, AR T RE S5 PCR Jat i o 2 A i 4
BCAT G, (H AL ] fE S5 5B 1 B P IR 2 AT 6 K
GenBank HU{SR ) Livin 7302 05 J5 A b v e 51 17
MiASEH S M SPC AT 4 Ju e v S0 IE F) 3K J2— k3
TR v [ AP ol 40 Mk , R0 A £ 2 S 7 2 4 4 31
IR —BUL R WL . H Tl PR R 2 A5 M
AT IR AE 2424, 20 PCR b % 2 S M40
1% (PCR-SSCP) %, 15 A% 4L 181 Ji5 4 S0 6 G B 450K & | ik
AFRAL TIE—HUESE, 7240 FVake s, A=A X
FEAF AR 2 DL 5 0 ) S A8 I AS
HARBIEAM S, FHIG, FH LA Taq f§5HR
WU Livin 574444 cDNA H BECRERY K 1 BE PCR
PSRRI

WL 0 400 2 14 AR AR peDNA3. 1 A H]F 4 i 4
PIEMFLa AN M 2 (G0 CHO) o gk, %2 ik 4R 1
BRI BE R G, A 40 0 00 0 5 R i 5L
Neo, 7£ SVA0 Ji5 309K 21 F 1 ¢ FLR 40 v ik, Ho4
7= R R AR G R WG ( APH) |, RER 37 75 2510
Py G418 (Geneticin) 23k , #4J] G418 i Al 315 S AL
IR B B A 501 5 7 peDNA3. 1 Tk ) 22 i jie
fisd EWEA 1A PCMV 80T, 4l A S 22 SR 107 5 41
W AR Z S 308l T nT 45 LA ek,

SCHGLE AR, AT G T T A
Livin PP 5 F9 {4 ( Livin o F1 B) 41 cDNA H i H B,
A FLAZ IR FAR peDNA3. 1 (1) £ 55 A7 E, IR Eh
a1 Livin o FI B A9 FLAZ AN 2k 4004, 0 T-0F 98 3
TEXI BT 25 W) 0 2R A TR 4t Bt A 9 28 4k, 48
vf Livin o F1 B AEHT N9 A0 0 08 7 v 19 A 7] A= 9027 2
Al , Ak — A LA A i S M 8 4 B 8 03 7 A T
I 0001 T B B I S A AR

(B ATF IR S = K R B b 2 A
BiliF TR, Q45 et 5 4 4 003 1 5T 3 S 0 5 50, SRR A
FERA TR SR 1A TR I, 0 3R JECo R )
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