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[Abstract] Objective To construct the eukaryotic expression vector of FANC] wild type and mutant
N196S and to purify proteins through immunoprecipitation technology and to conduct the activity detection on
the purified wild type protein and mutant protein. Methods RNA was extracted from HEK293T and conduc-
ted the reverse transcription as cDNA. The total length of human FANC] coding region was amplified by PCR
with the specific primers of 3xFlag sequence label and cloned in plvx-EF1-MCS-PGK-PURO vector; mutant
N196S was operated by using NEBaseChanger™ primer design tool and point mutation construction kit Q5®
Site-Directed Mutagenesis Kit from NEB company. Recombinant FANC] and mutant N196S expression plas-
mids were transfected into HEK293T cells to be expressed by lipidosome Polyjet. FANC] and N196S mutant
proteins were purified by using the immunoprecipitation and competing elution methods. The DNA helicase ac-
tivities of FANCJ and N196S mutant proteins were detected by the fluorescent labeling method. Results
FANC]J gene and N196S mutant full length coding sequences were successfully constructed in the plvx-EF1-
MCS-PGK-PURO vector,and the expression and purification of FANCJwt and N196S mutant proteins were
successfully detected by Western blot and PAGE gel sliver staining methods; the DNA helicase activities of
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FANC]J and N196S mutant proteins were different by the fluorescent labeling DNA substrate method. Conclu-

sion The FANCJwt and N196S mutant eukaryotic expression vectors are successfully constructed,and the biochemi-

cal experiment finds that the FANCJwt and N196S mutant proteins have different activities of DNA helicase.
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FANC]J(Fanconi anemia complementation group
D FEH g 5 09 8 H 25 1A B0RH A 19 [R) FL I8 A ¢
Jifryeg 310 46 [ BRCA1 (breast cancer 1, early onset)
FASS G B L DY B W) 9 iy 44 O BRCAT 454 1
C i R e B (BRCA1l-associated C-terminal helicasel ,
BACHD) ; BfiJ& X9l fiv 45 5 BRCAT AH 152 Wi 1) 8 1
C Vi fi il (BRCA1 interacting protein cterminal he-
licase 1.BRIP1) L) sk f 7] H A7 28 b 44 5 139 % Sf R
AHTEL VA 3 17 30T 4F >R 2% 85 Ak B ¥ ) JE 3% 1ML (fanco-
ni anemia, FA) il J§ %) il 51 2 — . iU 9 #x  FANCJ 4§
(17, FANCI & —Fl ATP f #1119 5'-3'DNA fi# jié
it , fe W) N FA IR P L R S8 b MR E Ok — s
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S5 X W s FANCT 25 = ] BEAE Jy i g 410 il 95~ 4k 45
SHA MR E S . BE B R FANCT E A
1 DNA 44 [8] 3¢ B£ (interstrand cross-link, ICL) & & .
S T 30 R S K. GA-DNA 254 s fig i e vh L 4 3
TIRE . FANCI %i 5 ) 5 51 58 42 5 3L R i 4 2 R
ML AE K FANC]-like i i€ i 25 #4) 38 p % 30
Fe-S fEZ5MBL . © A&UE S T FANC] ££ motif | \Fe-S
A BRCAT H A /Y 45 ¥ 3800k A 5 SO, 5 51 i
FA (R A A K L B AL =B IEIE S N b FeS £
ZE by 4R (aa276-a2362) B MLHI1 4545 X (aal28-aal58)
Y5 FANC] fif e 1% ¥ 4 56 . i I BRCAT &5 4 X,
TRAN AL S5 % B A349P \R251C, Q255 H &4 Y %
AR T DNA fiff e B % M M M299T 58 A8 (8 Y
ATP JKfif B L K DNA A e i % 15 #8 be 2 A= 2
N Sy I BH 2 95 % 2B L 35 1 3 mb

TEXF 2R BE AR A IR CAML) 8 35 L K 1 3% (1) i
Feid #E Ok Bl FANCT 2[R B 2 5 X e AS87G: p.
N196S i &7 AML B E i B 7 2 4 LR A8,
B 33K Fofr 5 748 X 355 P 1) 52 Wl 9 AN B A . N196S 58 72 i
T5 ATP 454 i DX, Al B8 X0 16 M 3 i — % &2 .
I A T FANC] K N196S 2848 (& 2 35 i
KL IEXTHE HEK293T 4 ffd v 3R ik alifb iy & | k47 1
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g A M R R A B 5E T Akt
1 #RE5FEE
1.1 #ME plvx-EF1-MCS-PGK-PURO # &l g )~
MMEIR AW BB PR Al FANCIwt g 5 [X 4 K S
PR 57 51 9 (FANCIF . 5'-TCG AGC TCA AGC
TTC GAA TTC ATG TCT TCA ATG TGG TCT

G-3';FANCJR:5'-TTA TCT AGA GTC GCG GGA
TCC TTA CTT AAA ACC AGG AAA CAT G-3)).,
N196S s 278 My #4557 M 51 41 (FANCJ-N196S/F . 5'-
GTA AAA CTC AGC TCT CCA CTG-3'; FANCJ-
N196S/R:5-AGT CTT TCC TGA ATC AAC-3"),
DL R 56 ic DNA R ¥ e e RELEBHE A Al A
B HEK293T A0y | B R AR A R K
FFR &z & DHSo W A db st 2 X &AW H AR A Al .
Polyjet 1y B 2 & SignaGen 24w, FR il £ N U
ECOR ] .BamH | .Xba [ .Dpn [ M T4 DNA % i}
¥ g 3 NEB /A &), ClonExpress [I One Step
Cloning Kit i #: [ W4 F v ME%E A= 9 2 /) PCR. BT kL
PRBUAR & B KA AW 2 v Flag B od BT AA B
Mt E AL YA FRIC 19 —HT . 3xFlag KB A 35 [ Ab-
cam /3 H] s M2 Beads 4 H 3 [E Sigma 23w 48 44 i )
F RSN A B 7/ /Aei I ) OB 1 & | R O B
B SR AR G0 B0 5 Y
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1.2.1 FANCJwt & N196S 58 45 {& B 4% = 6 HAK 1Y
FE wEEC HEK293T 40k A9 cDNA H B, R
R4 s N (PCROY 1S 4 AH N ) FANCIwt 4 5 [X.
K B SR BE Uk % 8 DNA &4 IF e 1Al i,
ECOR [ .BamH [ X /4] plvx-EF1-MCS-PGK-PU-
RO #fk , If2lifb B EGVI 77 9 . B G U) 5 09 3238 2
&} PCR Y] i BE #) | ClonExpress [ One Step
Cloning Kit 7€ 37 ‘C 2+ F [ I 30 min. 7 £z 7 Y %
3 DHSo A28 IR iR B A & N hurk i LB A
Br b A 37 CCREFRAE h i B Pk ik B B 7 2R AT BORL
it 0 . 00 56 UE B 1 SR R 4R N196S 848 1A it
LI R S 4 T ok 1y gt . N196S 58 A8 {4 5t A LA
FANC]wt Jiohr R , #5242 51 9 ik 47 PCR 9
By 5 W it AT Dpn T B SR )5 5546 %] DHS«
JAZ SR HEAT 5 LA A R A S SR A

1.2.2  Ziffds 5% BOig iR gs HEK293T 40 il
ME: I F &4 10% a4 Mg ) DMEM $5 3% 36, i
1 d 4l F 15 om Br IR AR 55 40 i %5 & 70 %0 ~
80 Yo i} o Ik B} 5% Y FANCIwt Jz N196S 22 3k Ji ki (4%
ME3E [E SignaGen 24w () Polyjet ¥ 4t i B 45 ik 47
ULy,

1.2.3 $REUEE A ME E FEEL K 2 (Western blot) #
W e 36~48 h J5 , Ffi FIF s R B R Eh 2% b
W (PBSYEUEANML 3 ¥k, &I JTWCAE 40 L I A& & RI-
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AR VR 15 s JEE T oK E 30 min, 12 000X g
T4 CEL 30 min, B 24 EIHWEEE B 54—
Hry EP e R TR (BCA) Jr ik i 7 H

. I 50 pg B AL 100 SDS-E N i Bk Fi
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CHEF AL PBST PR 3 ¥, 5K 10 min, A 4
PR 3 A AL P AR 10 B SE BT BLCL = 2 000) 470 28 Tt W%
H 1.5 h,PBST PEBE 3 . £ 9K 10 min, 3§ 5R {27 %
S (ECL) 0,1 & )6 (Odyssey Fe %1%, Gene 2%
AL EED .

1.2.4 HREDIELifbE S PAGE 4RY:  FANCJwt
M GRAF AR N196S 238 it ki fF HEK293T 4 Jid % Je
36~48 h 5 AL 40 ML . fF ] RIPA 2 i 24 fige 40 il
4 CEORMEAERD FIEW7E BB mA 20 pL
M2 Beads, 4 °C Ji¢ &%+ %, #] H i ¥ PBS i yk M2
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R PR R e U W T AR Y

1.2.5 DNA e fgig rER il DNA i i€ B 15 VA
IR 1 ZEOEARIE Oligo DNA JEYI Y J7 2%, b T il oli-
go JF % M. DC26 ¢ ki), 5'-TAMRA TTT TTT
TTT TTT TTT TTT TCC CAG TAA AAC GAC
GAC GGC CAG TGC-3'; Tstem25 CF i), 5'-GCA
CTG GCC GTC GTT TTA CGG TCG TGA CTG
GGA AAA CCC TGG CG3-3", Jz I B ¥ 1B K J5 1
DNA Y B i 2% th IR A 76— 2 . 30 CHE &L T K
WYL hy SR G AN 2 04 £ R (EDTA) X 2 H
fit} K (6 X DNA | FE G2 w47 & 0k ). R 7™
Vi@ ik B P PAGE AT 4 85 . 40 B9 J5 i 405 2R o

5 AR AL P 17 M 8 (Odyssey Fe 14 1%, Gene
D
2 % 7
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g M FANCIwt 3k FORL 9 156 A o i i il 58 42
147 PCR ¥ 3%, 3k 45 09 50Ok 47 00 )7, 48 @
FANCJ 3 cDNA 45 587 ity A 28748k G, A &
FEMRH NCR A Z ) R K S(LAW) BRI .
FANCJwt }¢ N196S B #% % ik # & plvx-EF1-MCS-
PGK-PURO, £ Xba | BiVI 513512 2. 5X10° (F BO
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e PR B X278 . TR 78 A R 28 B0 A 9 i b
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5 FA 38 B 72 N 19 2 4~ DNA 8 53 5 . 76 2 Bl e i
AR ORI ) A A oA R B B R 5 DNA fiff e i 75
PR R AR A 1 A TR A i U 9 TP AR A B AR
I 975 A8 PR I 21 T — AP A PR B N196S B L%
AL T S ATP 454 19 K, 51T Fe-S 25k &% 5
MLH1 254 ) X 38, Z 1 2> WAR 8 . X% FANC] 2 fig
M ELR 2 R A v AN TS AE . A # FANCIWT J¢
HLRRAR AR TR AR Al Ak TR 1 IR I 2 0 i T
WEPE ¥ G 22 FANC 7 B s & AR 2 B 1 i 53 v
BEAESLRE . ARWESE R A HEK293T 41 Sk 5 11
cDNA F BEVE AR Y34 A0 R B FANCIwt 3 [H P
5, %% H 5 plvx-EF1-MCS-PGK-PURO H # 3 ik #%
A % FF LA FANCIWT B A 80 32 3k JiR S B 4
P T N196S FRik# ik . % A HEK293T 4, i id
Western blot K 43 YL &6 i 3iF B o # ik 44k T W Fh 2
Fl. 52230 2098 Yehric DNA JE YR 5 25 5 3 & i 5]
FANCJwt J N196S 28 45 & 2 [ fif Ji€ Bilf 15 14 17 7% 22
Sk XN G SRR 9 FANCT 28748 5 3% (4 1l & 4 1
BLHI B8 2 SE Rl . B 22, AR5 45 B o ik — 25 F 5
FANCJWT J N196S % 78 K 78 2 M 86 & 1 1L &
AR I R R A R DL BE e SR Rl Ol BF 5T
FANC] A=W Th e 4246 758 i S0 B .
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