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Abstract

The coding region of mitochondrial nicotinamide adenine dinucleotide kinase (NADK?2) gene

can’t be amplified with Ex Tag DNA polymerase. The PCR products lacks a fragment in the 5’ terminal. We find

that the GC distribution is highly uneven in the open reading frame (ORF) of NADK2 gene. The GC content is

as high as 92.5% at its 5’ terminal, whereas it is as low as 27.5% at its 3’ terminal. We then use LA Tag with GC

buffer to amplify the target region and get the full length of NADK2 gene ORF. Our results can be informative for

researchers cloning similar DNA fragments with high GC content.
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cDNA J #3553 7 & (RR0O37A) . #3 5) Ex
Tag DNAXE A1 (RRO30A) F1 LA Tag DNA R & [
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M5 50 s, 3 36 5] #)Forward: 5'-ATG ACT
TGC TAC CGA GGC TT-3'; Reverse: 5'-TTA GGA
GGA AAG GGA AGG-3'. w[£5%) Forward: 5'-
ATA GAA TTC GCC ACC ATG ACT TGC TAC CGA
GGC TTC-3'; Reverse: 5'-AGC GGA TCC TCA CTG
TTC AAG AAG CAC AGT T-3'. HZREH
pSinEGFPiresPURO H Jii M B2 B} K 2 A W 4 S 15
1.3 R¥FR

PRI IE % 40 MO bR HL 7702 1) S RNA, 42368+
e AE 4 icDNA.
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P38 51 W B2 A e 95.0 °CTIAE PES min;
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35MEFR; 72.0 °C/ M 10 min. 55 B 514 I M 4%
3R K 2 959.9 °C, HR 5414 519 I B %A
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D5 7 3 A A v B, U P 5 SR R, RS
U ok 1 —B233 bpHI B . ELBTEEATPCR KB
HREE, ORI T 2 ARSI, BARIX ST
B [T PCR 5 WU V) % 72 45 S35 B, (R 45
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A SRS G 51 TPCRE L B: A I U I IPCREG SR . M: b Wik Pidia A H ok .
A the result of PCR with amplification primer; B: the result of PCR with clone primer. M: marker. The target band is indicated with arrows.
Bl {EFAEx Tagl #ENADK2EFORF£ ¥
Fig.1 The full length of NADK?2 gene amplified with Ex Tag DNA polymerase
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RIUNADK2 cDNA4:KGCH & N31.6%, ORF[X 15
GC# 7 950.2%, GCor AT Ak AN 547 ORFIX 35’
Uity 160 46 %5 B ¥ B IR GC & & 8 =1 111892.5%, 11 3%
kBT IHEGC S & & AK R H27.5%((E2). &
ATHEN B FIFGCH & 2 7 B K R 1&E JNADK 24 1
RO T2 B N, 1M 55 I GO & B v i e 4 My B
€, PCRY™ I fREEAS 7043, 1 A3 2 1) H 1 BEAS
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Fig.2 The analysis of NADK2’s cDNA GC content
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R TE e 514, T 5 3 Taq AR 7] S S0 6 HEEAT 3
W, PCRZH Nk M — 1 H %71 (B3A). 2 )5
XTPCR=W AT B V) & B2 30 H 18k o 3EIE3
ANTEFEHEAT B V& PCR(E3B)ATXUEE 1) 4 52 (BI30), 45
SRR ILBH . [RIEF, 0 25 SR A SR R AR A A
0.

T AR B AR T DU T4 e
1T FRIANADK2, FATH #2134 5% e Hep G241,
Western blothi MIINADK2 5 [ i /K. 45 R 2w, K
ATTHE S R A4 T DA 2 35 18 I 4 i I NAKD27K -, 1
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Vector NADK2

NADK2

M
St

GAPDH | em—e——

A: LA Tag¥ #5459, B C: {3 1A 95 PCRAVIUEG UL R (34N BH P 5 B 1E 1T %558 ; D: #% YsHepG2 #HI il f5, Western blotirMINADK2 2 (A i 7K -F
A: the full length of NADK2 geng ORF was amplified by LA Taq polymerase; B,C: the positive clones were verified with clonal PCR and double

enzyme digestion; D: HepG2 cells were transfected with void vector and NADK?2 vector, and the expression level of NADK2 protein was detected by

Western blot with GAPDH as the loading control.

El3 NADK2EFEERFIEHFE RN

Fig.3 Construction of NAKD?2 gene eukaryotic expression vector
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H 1) 5 NORFF A4l N R RIS 8K JG, 1%
A G 2 2 TE v B R R R = 1 R
PCREEA K B T-19884F, /24 HDNA Fr B (1) i F 2
JiiF. I PCRE AR K i EDNA KRS 38, 7= 48 K
& HIDNAK B H TG 58, &5 TAEW S e
T Az —8, $RPCR A FiR A ME . (RIRE
K UL K72 CCHEAR =20 ] B4 B — M. PCRR
JB 25 38 B — AN MU 2 B S GOl (GCE &
>60%) I Fr B3

NBE K HE A L3.4<1008 3, FifE3 Ak
FiFE . Hod, KZ28%HIFE KA T & & GCHs 1)
XAB, thsh, RZ B3 ¥ 5755 2 FIDNAJR
X TOAF I E FGCF HI. Xt i% e B K 1Y) Th g
T AR T (I 5T 75 B PCRAT X 26 Jr B b AT 9™
W, BT EGCHE 2 FIDNAR BH(GCE B>60%)%F
Gy T R R S5 K, I AR B v, TEPCRR SIS A 5 i
B, 1 YRR AT T, BRATE AR
R A B NADK2FE [N ORF [X 38k irf, & B4 FH o B
51 P0G Bl VA T F) oIk A3 BT AR S 1T o
H5HB R BSEATANIY B 51 (A & YA ST
HyAr AT B — 2 Fr T HEBR I PCRAC S, RIS 5
CLZ RAEAR, A5 s b 5| P 3, FERg DS B2 H (1
WA L. BRI, 32 PCRF=)S bt Sl 2K
T R/INAEFIDNAR Br. XTNADK2 cDNAJT 41 i

T M KRB, HORFIX HGCH & ™ B AT, ik
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FE DRI 8 8RR AN B R R R A o

76 38 B A LY 1 1 =GO & UDNA T B,
AJ L FH 22 Fh o 30 PCR A HEAT DAk, Tt AR
PRI PR AR R BE IR . B TE RV
& ZFMADMSO. H i &G HL 7 &, 18 n) DT
HISlowdown PCRFI#JE ZPCREE J7yEM . BRIk 4k,
) ST 3 A A AR 6 it — R L T8 5 AT 1
%o B RAEMA T FEAHA 250 & n] ALk £
FEAHE TR, FAT14# H T TaKaRa A & f& GCHILA
Taq 2% R I NADK2%: [ IORFI[X 45k, 15 2] T #%
I 5 . Western blot4s S B, AT I T
NADK2BER FRZ R AR 5 A

[ i S 56 A, FRATT RN, S IE FHEX TagilkfT
I B R o TR HIT R BN, (B
TR &R i, B2 TiX—3%. £
FLA Tagi#tAT4 3645 2110 H (19 275 W 5 Bt KAh—
.

NADK2 2 H #if £ %1 1) M — 52 A7 F 28 b 44 (1)
NADFHE, XA IEH TRt 4k Rt 51 2 E Y.
NADK2 [ 2 2> 51 72 B S 1) 2 R0 s 5 40, [
B, NADK2TE i i AT o 2Rk 010 A REAE IX
BB R 1) & AR R R R ISR . AR R R 3R
13 T NADK2E: [ BAZ RIS HA, NIGERAITF T
JEA, I HIRA A 45 RN KA = GCE EDNA F B
PCRY A —EIZHEM.
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