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Abstract: Pifl subfamily helicase is conserved from yeast to humans with a lot of cellular functions. In order to elucidate the
function of human PIF1 helicase from biochemical level, we cloned human PIF1 gene by PCR from HeLa cell cDNA library. We
co-transformed a pMStRNA1 plasmid encoding rare tRNA codons and a plasmid encoding molecular chaperon to greatly enhance the
overexpression of human PIF1 protein. Finally we purified full-length PIF1 helicase by column chromatograph carried out at 4°C
using fast protein liquid chromatograph (FPLC) system. The human PIF1 protein was purified in enough quantity for detailed
biochemical analysis. Biochemical assay showed that PIF1 had ATPase activity and helicase activity. The purification and
biochemical properties analysis of human PIF1 helicase will allow us to understand how, at the molecular and mechanistic level, this
conserved helicase operates in the cell.
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Fig. 1 Overexpression of recombinant PIF1 in E. coli. M:
protein marker; arrow: induced PIF1 protein; hour means the
time after IPTG induction.
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Fig. 2 Purification of human PIF1 by Nickel affinity. M: protein marker; arrow: recombinant human PIF1 protein. (A) The first
nickel affinity chromatograph; lo: load fraction. (B) The second nickel affinity chromatograph.
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Fig. 3 Gel filteration of huam PIF1 protein. M: protein marker;
lo: load fraction; arrow: recombinant human PIF1 protein.

B
5000
4000
= With PIF1
2 3000
=
£ 2000
1000
Without PIF1
0 - . —
0 5 10 15

f (min)

Fig. 4 ATPase activity of PIF1 protein. (A) ATPase activity assay in the presence or absence of PIF1 protein. (B) The graphically

shown quantified data of A.

With PIF1 Without PIF1

__._TZEﬂ—-1 _2F 4 ~1F _ ~_ ., %
IF: 8 -TTTTTTTTTTTTTTTTTTTTTTTTTCGGACGCTC

GACGCCATTAATAATGTTTTC-3'(55 mer)
2F: 5'-TGAAAACATTATTAATGGCGTCGAGCGTCCG

5 PIFL BfEAERGIE 14
Fig. 5 Helicase activity of PIF1.

3 ik
DA ff B HE i 57 44 0 £ 02 9o 02 A2,

[TTTTTTTTTTTTTTTTTTTTTTTT-3' (56 mer)

I HZ 5L A 0w 2 a7 DNA XUEERY
DNA R, Huk, 7649k N 2 2 4R 2T
fit. Pifl fFHEME A IR B 5T, R Pifl

Journals.im.ac.cn



272 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2009 Vol.25 No.2

EHHAZ 5 DNA#EE . 25 DNA & il KM

ﬁﬁ@@/ﬁ YA Z 1 A B AR AR AT
Pifl fif SR e fig 1 W 5% O BN R, (HXT AR
PIFL fiff Wi it (1) 2 g JL-F-— JC i Al

R T BT A PIFL fif SR ERE (1) 4= W4k 2= D) R,
AT AT 52, Wid 5-RACE £33 T &K M
PIF1 cDNA J7 41  Fifi f5 1% 115 91 ) HeLe 4 il cDNA
SCIEH PCR § 1675 31 1t DNA J3 41, DNA {7 3iE B
JPHIEHA )5, I cDNA J7 418 Bl 1] GenBank %4
J% (Accession No. EU084033) ., PIF1 3&[H 4K 2682 bp,
FFT 15 332 HE (ORF) K 1926 bp, 4ifs— &4 641 4
GLHETR 0 T, A M O A Y 2 B R (e
FRVERPE IR, LHG 20 . R 2R F 4 2 R ) 1k
i 2 R 29%, 00§ AT 1 H AT ) 22 TR (L AR
VERR M2 JE 1R, (645 SR A R A M) 4t 5 & 1L
Y 8.2%. T PIFL 2 M AEHL S (pI) 2 10.1, 43 F
N TOKD. $EEARLIHIE T PIFL 75 2H 202 1 ik
B TR, — B LISE R PIFL & L E KIBAT i P (k2
ik, AIRERE TR A e 2 B 5532 PIFL 20 LR
E@ﬁﬁ?ﬁ tRNAM S T4 %5 PIFL 76 K& 9 3
ik, WA A BB tRNA 1
PMStRNAL Jiikr, $m 1R A R, % e
WM pTFL16 FURE U T & IE#i &
M 38 Jn T AR A 1k (1 L) o A AT B A4t A 46
ZPAMBAMIG, 2BEANERREI T B2
Br, A S0 WA SR B GE i WCAR i, i AR
100 mmol/L BKmRFEME R PIFL 2 (A MA & IR &
Yy, BEATES 2 WARSEANZ M, IR 300 mmol/L Bk
MRYEIEE I PIFLEE 1, X AEAROMER 25 T LARTASRERR
20 PIFLFE#EE 1 . F122 supedex BECILIE, 2Bk
BEARULVE N PIFLZASPEEE 1, WOAR B 1w 4l B () EE 4
2K AZPIFL E A (E 2,3).

i WER JRE T ) MR P LS (94 1 I 5 62 T FE ATP 7K fi
IR RE L, T DL — IS e AR (R A ATP il
W, S AL p T4 PIFL 25 1t BA IRt B
71 DNA [¥) ATP Jifg 16V (&1 4), 7E 15 min N S0 &
— G fRIRTENG LI 45 R R M (] 5), PIFL HAT
et ATP [ JT DNA SAERIRE ]

PLEZS R R, ARG S T A EMER . Sl

Journals.im.ac.cn

EREAEK AL PIFLEA AL PIFL EAKLL
£ A T K- HE AR PIFL ZEARIN I THBEREE T
%ﬁl—'m-lo

REFERENCES

[1] Matson SW, George JW, Bean DW. DNA helicases:
enzymes with essential roles in all aspects of DNA
metabolism. Bioessays, 1994, 16(1): 13-22.

[2] Hanada K, Hickson ID. Molecular genetics of RecQ
helicase disorders. Cell Mol Life Sci, 2007, 64(17):
2306-2322.

[3] Foury F, Lahaye A. Cloning and sequencing of the PIF
gene involved in repair and recombination of yeast
mitochondrial DNA. EMBO J, 1987, 6(5): 1441-1449.

[4] Doudican NA, Song B, Shadel GS, et al. Oxidative DNA
damage causes mitochondrial genomic instability in
Saccharomyces cerevisiae. Mol Cell Biol, 2005, 25(12):
5196-5204.

[5] O’Rourke TW, Doudican NA, Zhang H, et al. Differential
involvement of the related DNA helicases Piflp and
Rrm3p in mtDNA point mutagenesis and stability. Gene,
2005, 354: 86-92.

[6] Cheng X, Dunaway S, lvessa AS. The role of Pifl, a DNA
helicase in Saccharomyces cerevisiae in maintaining
mitochondrial DNA. Mitochondrial, 2007, 7(3): 211-222.

[7] Boule JB, Vega LR, Zakian VA. The yeast Piflp helicase
removes telomerase from telomeric DNA. Nature, 2005,
438 (7064): 57-61.

[8] Budd ME, Reis CC, Smith S, et al. Evidence suggesting
that Pifl helicase functions in DNA replication with the
Dna2 helicase/nuclease and DNA polymerase Delta. Mol
Cell Biol, 2006, 26 (7): 2490-2500.

[9] Boule JB, Zakian VA. The yeast Piflp DNA helicase
preferentially unwinds RNA DNA substrates. Nucleic
Acids Res, 2007, 35 (17): 5809-5818.

[10] Stefan FP, Sarah DA, Virginia AZ. The
Schizosaccharomyces pombe Pfhlp DNA helicase is
essential for the maintenance of nuclear and mitochondrial
DNA. Mol Cell Biol, 2008, 28(21): 6594—6608.

[11] Ryu GH, Tanaka H, Kim DH, et al. Genetic and

biochemical analyses of Pfh1 DNA helicase function in

fission yeast. Nucleic Acids Res, 2004, 32(14):



7 AN SEEZH PIFL 8 11 1 3% 1 2 A A0 fff e i35 128 1) 23 A 273

4205-4216.

30(21): 4728-4739.

[12] Tanaka H, Ryu GH, Seo YS, et al. The fission yeast pfh1+ [13] Kim S, Lee SB. Rare codon clusters at 5-end influence

gene encodes an essential 50 to 30 DNA helicase required heterologous expression of archaeal gene in Escherichia

for the completion of S-phase. Nucleic Acids Res, 2002, coli. Protein Expr Purif, 2006, 50(1): 49-51.

REIIRIREIREDRIDORIORIDORIDREDIREDR IR G R G R LD R LD R LD R DR D R DR ED R KR KD

2009 = (£ ITIESIR) L EIKE

B CER EHEXEK HEmENE
. Reviews WRERH BT, WS, A, wiasEEAC
o T P 2 L
INERIR Mini-review fiE SR S e A 2 3 1) e T 1 R ) /N TR 2R
PR STIPA Sroein Perspective PRIE A W) T T GO T A BRI R A T PR R
SRR | QT SR EY G S RS SRR SR A
PRI TR RN AL | R R E R 4L
HEAEYIE AR Marine Biotechnology WKFEAYEAR,; BIEMEA; BHERRTY,; BHEY
FEEh . AR R A RE TR
. Environmental MAM A AT EW e R RN SRR A AR
IRIAERA Biotechnology U T L A
Tl BRI s AR TR S s AR S A AL
Tk AR Industrial Biotechnology TAbAE ERE . AEPRRE . A RRIR A Y R L R
FETRE: AW TR AL
. _ _ PV INFEIE NG ; MWW R NI R s BEIEVEYD s SR IER 7
VQRER /B 7N Agricultural Biotechnology e My 22 4 T B AL 2l T AL
B EYFEHA Food Biotechnology B RINEEE s HIEEER; ST A NERE
RGEAEWEAR Systems Biotechnology RGEYHFINSTE Lk BBZY ., R R AEWH ARSI N
2 b gy .| Medical and Immunological | ZEFATTHIT A HEIHTT RNAI HOR BN A WIpRiC 5 121
EELRIEDER | Biotechnology AR TR PR
AL A | [oue Enoineering and Celll gy g i b TAMITR AN TR
EWEAR ST Methods in Biotechnology | A= #14 AR £ A~ Gl o iy 75 125

Journals.im.ac.cn



