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Hit 8% E R T FENL X HBYV Z Rl B . Jiik Mgt FENT 2 k18 5 Boks , A1) % I I

¥, 55 9% 293FT 41l , Western blot £ FEN1 Z& (383K , I F0RLEE Y HBV & il B 40 M 3R , 15718 978 7 0 25 et i hr
pLenti6/V5-D-TOPO FI/N#4 e ki i AN AE o %t R . ELISA Kl 4iJi 3% , Southern blot % Real-time PCR #:3lll HBV DNA,
R Wi PR v AR BUSUR B V) 45 8 , F FEN1 J 4R MR 444 FURL R /AL 1 B 5 0 — 4541, T 7 45 R R T 91 4 A LE
i, Western blot #;{l] FEN1 2 [ 355 BT IR 2 ~ 3 {5, FEN1 i3 383k Bk % 44 HBV &4 0E 41 Ma bk , 40 i L3 ELISA
Kl HBsAg $TJF 2 BH %, D(450) B R (1.982 £0.032) ; 4 P $2 B 7 DNA 47 Real-time PCR, 4% 7 845 DIk 1. 18 x
10°, Southern blot ¥ 7RFE W] HBV B HIAKFII i i, 58 454 SPE% R FENL GEGg W] B2 #F HBV DNA &, 2
Rl —FhEZE R E SRR T,
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[ Abstract |  Objective
studying the effect of host factor FEN1 on HBV replication. Methods FENI overexpression lentiviral plasmid

To lay the foundation for working out new clinical treatment strategies by

was constructed with its sequence identified by restriction enzyme digestion and transfected into 293FT cells.
FENI protein expression was detected by Western blotting. The plasmid was transfected into stable cell lines
with HBV replication. The plasmid pLenti6/V5-D-TOPO was modified by lentivirus packaging and non-
transfected plasmid cells served as controls. HBsAg in medium supernatant was detected by ELISA. HBV DNA
was detected by RT-PCR and Southern blotting, respectively. Results

clones was digested by restriction endonuclease, and a bright band was observed in FENI and linear plasmid,

The plasmid extracted from positive

respectively. The lentiviral plasmid sequencing showed that the sequence was inserted correctly. Western blot
analysis displayed that the FEN1 protein expression level was 2 —3 fold higher in transfected plasmid cells than
in non-transfected plasmid cells. FENI-overexpressed plasmid could transfect stable cell lines with HBV
replication. ELISA demonstrated positive HBsAg in medium supernatant with a D, value of 1.982 +0. 032.
RT-PCR revealed intracellular viral DNA with an absolutely-quantified copy number of 1. 18 x 10°. Southern
blot analysis indicated that the HBV replication level was significantly up-regulated. Conclusion  Structure-
specific nuclease FENI can significantly promote HBV DNA replication and is thus one of the important regula-
tory factors for virus replication.
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MLERE 5, %t e 25 k] %1, HBV reDNA 1 4% A 4]
4 H 5 K 3 IS A TUARF S DNA 254, ix — & Je 2
F AR A R 5 52 . Sohn 251 7 4 3¢
I v i R ARASE , 00 A Py S5 o LA A IR O P 1) )
FRAEHEZAT R R 2

KEM TR R, FENT 2 —Fp 08 7 19 25 74 5 5 1
PR , FE1E T 40 ki vh ) HAT DNA AR
W Z R, fhh DNA &6 515, fE LT AT
RE5HZ 52 FE B EAE A . BT
FEFH], FENT J& AR 40 i % rp e 200 5 R 9 )
B HHA 3 R AR R IIE R D5’ -3/ flap R
N DI % (FEN) < 76 fifi B &2 il th RNA 59509 £ B
VIR 2 R R ;@5 - 3 R AN
WL ODNE] B AR A% BR N V) 1 ( GEN) 35 4« fil vk 52
W SRR E AT A1 2 L5 R IR R A
fai Y M 2 ThRERE , FENT (i gk i) B (N 41 R Fa
Eo BOEA WA, TEMIRE A 2hR A b FEN1 F& 7]
GEAR VR 2/3 (A% RIS T M TTT S 088 1) 2 2 Ak
JEI L FENI 7E R s it B g ek
Hggr ) e T R L R 7 P Y & R
Mg R m RiE . DL g R T 5 FEN1
YEh DNA B FEHR I DIREAHHTT . HJ2, % &3] FENI
1E DNA il EZAE R, 35 R IR ] e 1E 2 s e
T JRa L T A LR SRR N Y S

YT FENL goZhBEs: &, oA AT RER y HBV DNA
S — b I S A O P R R, SR AT TR HBVLL
fEA B R peh9 A4 48 1Y 1 S 2 % 35 HBV 41 g &
HepG2-H7 %} FENI £ HBV DNA & | 9 (9 7E A oE47
BF5E, WEEH HBV &l B 52, S 34051 HBV J4
T RS BE 5 BIS LA

1 #REFE

1.1 ##

1.1.1 3857 KAt pLenti6/ V5-D-TOPO gl Jiir ( 48 == 44
) ,EZNA Plasmid Mini Kit [ &7 & ( Omega 23 7)) , QTAquick
Gel Extraction Kit {7 &5 ( Qiagen 23] ) ,Go Tag Green Mix( Pro-
mega /N ) ) , DNA Marker Il ( Tiangen /3 @] ) , PrimeStar HS DNA
Polymerease AEcoT14 [ digest DNA Marker T, DNA Ligase Xho |
4y B TaKaRa 2 7], High Pure PCR Product Purification Kit iz
7] £ . FastStart Universal SYBR Green Master ( ROX) & X-
tremeGENE HP DNA Transfection Reagent ] H Roche 7\ #],
DMEM ( Hyclone 2 ) ) , ifi 4= MfiL ¥ ( Gibico 23 d]) , fldi A FEN1
B gL (Abcam 22 7)) , T GAPDH /)N BUEL se BE BT A S $it
B IeG BTk B Jb 5t A2 24 B, ELISA £5 J) HBsAg 157 &
(LRI R A4 SR 0L ( Coming 23 W] ) , SuperSignal West
Pico Chemiluminescent Substrate ( Thermo 2\ &) ) 2%,

L.1.2 5% a5 R,5 w5 A Xho 1 BV 15, F2/
R2 2y FENT 35 J R W o 1) 1 S 1l 51490, F T 9 Bl e 51

Py Invitrogen B892 (i) AW A WA & L, AN < 11
Feyy : 5'-CCAAAGGCCAGTCATCCCTC-3", F #i# R:5'-TATCTC-
GAGTTATTTTCCCCTTTTAAACTTCCCTG-3"; | ¥if F,: 5'-TAT-
TCTAGAATGGGAATTCAAGGCCTGGCCA-3", T ii# R,:5'-TAT-
TCTAGATTATTTTCCCCTTTTAAACTTCCCTG-3',

1.1.3 4 kk Sthl3 Ji& % 2 B Bk B Intivirogen 2\ 7],
293FT AR ZERAT A2 F535 HBY 41l R HepG2-H7 Iy A=A
g,

1.2 Fik

1.2.1 PCR 4"#% FENI JE[H Jy Bt B D) & & PAAS %8 ) 2
FEN1-pcDNA3. 1 FORL MR, FiF CMV 5 37 541 IE 17 5
Y, NI & Xho 1 BYI AL 531 FENT JE[H )3 41, PCR 4
o RMWAKZR H,0 32.8 ul,5 x Buffer 10 wl,dNTP 4 ul,Fi\/
R % 1 pl,Template 1 pl,PrimeStar 0.2 pl, SRR 50 wl, S0
£14:95 °C 5 min,95 °C 30 s—53 °C 30 s—72 °C 1 min 10 s x
35 #5,72 C 10 min, 4 CLRAF. =WI1T BRIRBE BRI L IK , 1%
agarose gel, 120 V,20 min, & &, Y] FENI F R H B K R .
H,0 13 wl,10 x Buffer H 5 wl,FENI 30 pl,Xho [ 2 ul, E4AFR
50 pl, Jiki pLenti-virus vector BT Z . H,0 33 ul,10 x Buffer
H5 ul, pLenti-virus vector 10 pl, Xho I 2 ul, EAKF 50 ul,
37 CRE U h 24, iy, Urg) 58 e akse 2 h, Jelalfieat
1L FH & QIAquick Gel Extraction Kit #4fiff, FEN1 & pLenti-virus
vector, 1% Bl HHEEI FL UK, i

1.2.2 B alifl s sk, e sz 80 Wit T, DNA
Ligase % $ FEN1 #l pLenti-virus vector fi# V] J5 2hifk & & 7= 4,
1A% :FEN1 8 ul, pLenti-virus vector 5.2 ul, 10 x Ligation buffer
2 I, T, DNA Ligase 2.6 pl,H,0 2.2 ul, BARFL20 wl, 16 C
E i3 . F Roche 4fifkid 7] £ High Pure PCR Product Purifi-
cation Kit Al , /K 20 wl PEGG , 2780 T . iz 25
Sthl3 50 wl Eyk I 10 min, $% 20 wl ghifk &85~ P A=, 5%
RIS B B TOK CRE B A B AR, 2. 5 kV B,
JMA 250 wl JEE R HUPER LB R 5 5 W th 2 — K EP
H,37 CIFF 10 min, Fiifz. iR 16 h 224y, PRI se BE T 7%
TE A RYUOEMUA LB 1996 fLAR , 4R2E557 3 h, &AWL pl oy
B, 51 FENT 23k 5L PRI s (14 1E 5 1) 52 81) F, /R, , SO
K %:H,03.8 wl,2 x Green Mix 5 pl,F, 0.1 pl,R, 0.1 pl, Tem-
plate 1 pl, BAEFL 10 wl, 2514:95 °C 5 min,95 °C 15 s—55 C
15 s—72 °C 50 s x 35 ff#,72 °C 10 min,4 CLRAF, 1% BiflaHE
BEIRCHLTK , BT S R 77

1.2.3  BUI%sE fbe BORIE I e, 5% JL 240 g Sz Western blot £5;
I FEN1 8435 Omega 2 A8 3 BURL A B2 3500 & EZNA
Plasmid Mini Kit T $2BUS0RL, Bt 07 3% 30T, 2 4, L Xho
B 48 5, [R) I J5RE 3% Invitrogen 2% /] I J , ) 7 &5 2R 3R ]
DNAsist 2R Hxt 4347, 6 FLANMRE FRAR , BFh 3 x 10° 4~ 293FT
M, 24 h 5, & A Roche 2> H] X-tremeGENE HP DNA
Transfection Reagent #5447 5% 4 FEN1 1855 7% i ki, 2 ne i
RLAEETICIMN I Opti-MEM 5% 2 pg/100 wl ¥R 2, A
6 pl HP, ZiRIEE 15 min, MIIAHRIS 11 293FT 40 M T 55 72
W24 h SR Y 72 h S RPIA v5 24 40 i $2 U 1, BCA
EIE B KL, Western blot 4l FEN1 ik, H A AR
#fL 50 ng,10% SDS-PAGE 3 B¢, fH i 20 mA, 1.5 h,250 mA
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TR ILFEIE 1 h,4 CHMPUAD T, R SR P 1.5 ~
2 h,ECL R Bt %,

1.2.4  FENI 1895 3 5Ok 7 B 7% g4 HBV 52 i F e At Mok, -
7 HBsAg JeZMAN DNA Rl 6 FLANMISS 74, L4 Fh
(3 ~5) x10°/~ HepG2-H7 4 Jif1,24 h J5¥#e ¥k , %% Y« FEN1 1855
BERORL, BRAER] 1.2.3, 72 h J5 USSR AU 13 ELISA £
HBsAg, 24 ife )y HBV DNA 47 Real-time PCR £ Southern blot
Kl . ZHAL Py HBV DNA $EHU7 7%  RES TH AL 40 i , PBS Pk 41
1,13 000 x g, 15 s/%,2 U, T EP 45th il A 500 wl HBV
SR FEAZ O UK DNA 32 B0 ( Tris Buffer, pH = 8. 0,10 mmol/L,
EDTA 1 mmol/L, NP40 1% , 4% 3% ) W4T iR47.37 C 044 .
20 min; FHAIA 30% PEG8000 250 wl %1841, B Tk I, 185
21,40 min;4 °C,12 000 x g,15 min B0, 735 B ; FATUE
FIA ddH,0 42 pl .10 x Buffer 5 ul DNase [ 3 pl,37 CJifi¥)
3 ~4 h; it A 400 pl Proteinase K 71L& ,20 pl Proteinase K,
45 C {HAT B B & A 32 5 I BEDLTE, T4 )5 ddH, 0 6 pl
5% DNA ;Real-time PCR Az Southern blot #i ,

&R

PCR # 3% FEN1 AR k #& , 4105 B bnik 4%

PCR ¥4 FEN1, = 4l b J5 s ik 45 SR an 18 1A, k3B 1 24
FEN1 4ifb =4y, 47 8—, K/ 1 300 bp, Quantity One {4
JRBEAMHT , 5E 24 150 ng/pl, Xho 1 f§¥] FEN1 % pLenti6/V5-
D-TOPO pii ik 1 h J5H k&5 R ANl 1B, kA 2 H4kdEfb
pLenti6/V5-D-TOPO B & Jii ki 4577 , K /N2 7 000 bp, L — B
5L UKGE 3 A BV SR B GT B R 2R AR TR R /N DNA
P, kA FENI J pLenti6/V5-D-TOPO B 3 6% ¥ % 58 4>
3 h G liAb e S EFD) =), & i FENL 24 50 ng/pl, pLen-
1i6/V5-D-TOPO Birih JFiki 2 40 ng/pl,
2.2 A0 ik A S B b S R B B M

PRI AR 5 AR K T % 48 A, TR PCR, 51 #) F,/R, ¥
T FRAT PR TERE 6 A, B KIS TR IE SR BUTRE , L Xho T Y%
FEQNE 1C, B BHMER 6 Aol AR SR IR, F 1 200 bp /2
45 %7000 bp ZEAT AN 1 4545, 5 FENT 2814k pLenti6/ V5-
D-TOPO ez ki R/h—3, ULEHE B =P LT, TP 45 R4
Chromas ¢ DNAsist F {1504 , W [RI B 35 5] — 3, 5 5
ToT ;5 GenBank 345 FEN1 F&ik3t K741 Hu st 58 4 AH IR
2.3 Western blot 4] FEN1 & & & &
FEN1 Joki %4 293FT 4 ife )5 72 h f2HUE 1, Western blot

2

2.1

M 3 M1

M2

«~—4 500 bp
<3000 bp
<2000 bp

<1200 bp
«—800 bp

<500 bp
AY<200 bp

A:PCR 4 3 FEN1 = #4405 & ok B

M2: DNA #7411 ;C: Xho | Badn i 2 45 %

19329 bp
7743 bp
4500 bp

1: FEN1 %4t =4 ;M DNA 47/ I ; B: pLenti6/V5-D-TOPO %% 45 1 h & & % B

45 RN 2, 15 B 18 w3 Bl FTRE pLenti6/ V5-D-TOPO
FUAREL Yo ok (9 41 HAE Ry %o i, FENL (770 R [l #2 B R 3k,
Quantity One 4 K J5 43 H7 , 15K IE JK AR, FENT K B {8/
GAPDH JK (4> MZ4 0.7.0.3.0.25, FW 5 FEN1 1255
BEERIRFURLS , 40 FENT 635 AR B4, X B 2 ~ 3 5o

1 2 3

FENT(47x10°)— - S

GAPDH(36x10°)— | AG————

1: FENI 1% 5% & 603 i #a 45 5 293FT 40,2 A 2% e %04 293FT
R, ;3 ; pLenti6/V5-D-TOPO Jf % 4% 4 293FT %m ity
2 Western blot i £ K] FEN1 & B &%

2.4 Real-time PCR . Southern blot #4 ] FEN1 2 J% &
JR A #E 3 HepG2-HT 4m i, W 9% 7% , £ & ELISA #
M HBsAg
FEN1 1% %55 3 5t %7 %% Y4 HepG2-H7 #4H Ml 72 h J5, [ V4
ELISA 5 1] HBsAg, 55 %% Y. 45 JFURL ) HepG2-H7 41 ffl % 1,
D(450) 4r314(1.982 +0.032) .(1.106 +£0.019) , ¥} FH
£, Real-time PCR #:] HBV DNA %4 %} & & 8 UUSL, B &
LI18x10°, 5%} 5.50 x 10°, fiZ A NG H 2 N EH,
Southern blot £ i HBV DNA 418 3 7~ , A] WL 5 %) B4 L &,
FEN1 1897 8 10 2635 FObi 55 4L 40 is HBV DNA & i A 2 3% 58

1 2 M

rcDNA—

dsIDNA—
ssDNA—

«3.2kb

- sk

1;pLenti-FEN1 4 % HepG2-H7 #a; 2:plenti6/V5-D- TOPO /& #
3 HepG2-H7 it M.HBV 47
&3 Southern blot #& |48 it K $2EX Y HBV DNA

1; Xho I
B4y FEN1 2432 Xho | 84018 5% % i £ pLenti6/V5-D-TOPO * #7;3: pLenti6/V5-D-TOPO /X #:; M1 : AEcoT14 [ digest DNA #73f ;

1 ~6.7 i FEPE 55 3R B 45, M: NEcoT14 1 digest DNA 47

E1 FEN1 @ RXEHRFRAGERBYERE
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3 it

H i, % HBV 52 i B A 2ok 72 0 i 58 5 s 4, i
Xop i 7 A2 i A R R R AT /2 o A S 1 MY
IR HBY R A 5058 5 B IR R A, 15 £
TR 78 AT B8 A7 7E 51 22 19 95 75 52 i I8 45 5. Sohn
AU TR A P R R R PN U B S 5 A
HBV &2, AR SEAE , FRATM N BERE & L 7 IF
PEHL FENT VE B4, A Bl o0k S {2 HBV
SEHIVERT, NI & BT Y 1 F2 4% HBV & il A1

AWFFE T, AT T FENT 1895 35 3 323k
SR, BEY) Y K% Ge 5 Western blot A5 2 (3835,
P HAEH AT 5 ReAE FLAZ A M Hh 3Rk, H AR IR A
EE AT 2 ~ 3 48 AE A8 TR Al H A T4
KIBEIIFE . FiZ FENI 3o 3K Buki % 44 HBV fa
S A MR HepG2-HT th, 5525 JBURL A e xof BEAT L
3. ELISA 25536 W] . FENT 53 3R38 Jiohs 4% U 41 i
BRI ARt HBsAg I 25 5 25 JBORL A% e Xof ]
Real-time PCR £ 0 { / , 7 FEN1 {2 354 F H i 8 45
DUERZ R 1E H % BRI 2 B0 9% ; Southern blot £ 7R
EE HBV DNA & i W] 35X — 45 % . DL b SEIe ik
244520 FENI #if -8 HBV DNA %k 7 HBV &
il v A S i A 1 A R R A A

FEN1 {3 HBV DNA & i i f A5 B v] e oy H:
YEFIT HBV 1rcDNA #| HBV cccDNA Z5#y 165 K i1k
BB, BT HBV reDNA 4% 3" F1 5 sigtii A1 TUR 7 1)
FEPREEAE , TEIE i cccDNA 3 # v FENT & 4% ] B 4K
HRZ R N VD 14, K HBV reDNA 5 44 v ) i % 24
9 nt BICRITIVIE LR &I (BB Y 4544 ) 55 1)
B5, FFAE SR A Tl AN % H2 MV T T8 e B i M 5 30
ARZER, TR HE T 5 8 DNA 46, 5 46, X F
HBV rcDNA 1E#% 5'%# ) RNA 5|4, FEN1 JRA] {5 By H
5" = 3'flap #% IR N VI B PR RNA 51991 B% , i ifi 1
G e e R LA P15 AR DNA 431 AR
A E R A S B 5 AT A1IC 1 B HBY &2 il 1 73
B, IR T BRI ML cceDNA J, 56 4 FHL T HBV &2
HIX 197 HAR™ A & 0F . ASBESE 16 N i HBV
SR ST HL 25 Be Ak i (R, tn o HBV
RUGIT R S 25 BRI RE A

SE 3k
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