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Artificial construction of zinc finger protein domain
targeting Bombyx mori fibroin heavy chain gene
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Guangzhou 510275, China)

Abstract: Many zinc finger units, which can specifically recognize and bind to DNA, are strung together
to form zinc finger protein domain. There are many uses to artificially construct the protein molecules,
such as various site modification or regulation of the genome, by its integration with the different function-
al domains of active factors. This study focused on fibroin heavy chain gene of silkworm. Firstly, a suit-
able target site was found using Zinc Finger Tools software, and then we used module assembled technolo-
gy to construct a pair of four zinc finger domain targeting the specific site of fibroin heavy chain gene,
through restriction enzyme digesting, fragment recycling, linking, transforming, and other steps. The re-
sults would provide a good foundation for the fixed-point modification or reconstruction of fibroin genes to
improve silk quality and production, or to greatly enhance the expression of exogenous protein in the bio-
reactor of Bombyx mori.

Key words: silkworm; fibroin heavy chain gene; zinc finger protein

PRAGREMNEHE BT (ZFP) S5 EA R i SEAR SRS EE AR LN
I, NIRRT ZMERFRNESEF, R 2D RERIRBIEA S DNA RS TR T —

« YT HHEA: 2016 -08 - 10
ELTH: IAHRHGIRIBH (2014A010107009)
EHE R X (1991 4F4), 4&0; ARAR: AP THE; E-mail: 377085590@ qq. com
BIEMESE: Tl (1965 F4), B, HARARE: AYke5074Y2; E-mail: lsswth@ mail. sysu. edu. cn



2 R E e (HARBHERR)

5 56 &5

5 RIFI AL ZFP, 0k ZFP SEHRHIE N 7 (Zine
finger activator) . 2F 45 il il H 7 ( Zinc finger re-
pressor) . FEEZ IR H 3Lk B ( Zinc finger methy-
lase) | B4R 1% IR W 5 A [6) 1) T RE 45 M Bk &, W)
W AERZ BN TEAS T, NSk
DRI 45 B s s s 7 o P I A R 1
RS E R 2, T H ATl B AR A R E
DNA {7 G856, DR AL IR B AGZ AR AL, X Bt
UTH) DNA SEJEAT AR DI, AT AT 35 2375 5 DNA
REE LA ROBUEEIRT 2L, R R e [7) I8 T 20 1) i 2B
FREE o PR HHA S O R R A5 2 3
TR, CREZFYRD (IR, 2
duo B, RESE) hEBINAE, TEREE
B L s W 58 B 7 Nature, Science, Nature Bio-
technology %524k &>,

ZFP S5 7l 3 ~ 6 4> C2H2 BRI 45
A PITHRIRMI, HIEAFIERZHK A NS
MIRIRBEAR 2 1 Z1F268 , 38 B PEHE ol B3R
SR AEE G DNA SUBRiE b It — Zc B By 3 4>
EEHR (—A=8F) , T H 2 FHE BRIKIE
JSLH ZEP 2545 38 0 R SR S A B RE AR R 8, [ I
LRI T DNA $E B e

KAt —FEEN TR A, Hrrh 2225 8,
22 B OB EEORIE, Al KA A B
B —Fh A A R A, R ez &
BT o, AT AT RE P
22 T A, WA AT REXT R A LR ) SO A it T
BUFRRGETH R . AT 32 Z AR GE T TR
DAZR e 22 R BRI O T S 4, SR IR 4 e 4
AR B e A o) 5K A 2 2 T A R DR AR o A AP —
Xf Hi 4 ASEEE BT ALY ZFP,

L ARSI

L1 Rirfnfg

MTHEPHRED (ZFP) Z5H50 BT A kL
Y195 B 25 B Addgene 7\ @] Y Modular Assembly Kit
v 0GR &, ASSEER T B A AT 2 1 B TaKa-
Ra A F],

1.2 #HgxH*

FECRAIR AR T s, BARZSH 3K (6],
RSB VAR A 22 REHESL N USSR, 1 S5 ]
R F Zinc Tools %% 1 ( htp: //
www. scripps. edu/barbas/ zfdesign/
zfdesignhome. php) i #EIL P 538 p AL kL, 3K
RN 6 M RIMIFEF S, TEHAR &S

Finger

A AANZBTA, FR B G & SOy
ARER 54 Z I A A BB ORL, WS M. i%
AR RA RN R4 & b L 4 =T A
FP3l i ZFP,
1.3 &SR

WA A 2E (B2H) R 40, 8 A
73 DNA 757 f) 41 15 J5 PR 2 ah 1A 28 mp G 41 75 2
PRI 58 55 K E ZFP 1996k

2 HR50

2.1 EBIRALERTHE

FANTEH T KA 22 R BRI AN S, %
HEDR B TEANSE# AT ) Zhou 25770 SCiik, A AT
Zinc Finger Tools # {4 i £ 1] T — A4 3d A #LFR 7
M, TEL R FEGESRL N AF226688 H, X N HEFRAL
£ F 65 461 3| 65 520 Z [a], A& Ky [EIkE 751 6 4
BHR, AA5H 4D =ZBFAHAR, §0=8F
IR F— AT LS Z 45 A RS SR, XFERT LIS
HE—XTH 4 NS PR B BEE B I A IR, 7]
52BNk R4 A, WRAER N Fokl, N
AR AR AL TR G, R R B VIMNZ AR 751,
TEFIEHEFRE, RATE RIS RELE 5 XX
B 4 > =AU P IR R 45 A B R 45
IR 43 59 v 4% 9 FlaF2aF3aF4a # FIbF2bF3bF4b,
Horpf—A FACE AN ik, g 1 s,

ATG GCT ACG AAT| ACGCTT |GGT CGT CTG ACT
TAC CGA TGC TTA | TGCGAA [CCA GCA GAC TGA

P B e B AR RO S A A — X
ZATRRES A 4 DR SRS B A 25 H
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Fig. 3 Identification of cell clones containing three zinc
finger FlaF2ak3a or F1bF2bF3b by electrophoresis
S 3 DNA Marker; 1, 2,3, 4 F (1), (2). (3). (4)
SRR I 4 S 3EBE, ] Xma T Al BamH T 1],
el A48 300 bp £ A B &M, F W FlaF2aF3a #
FIbF2bF3b 3 A4 B A4 45 il o

400 bp

K4 HEEH FlaF2ak3aF4a fil F1bF2bF3bF4h
4 SRR B 14 B P i HRL U T
Fig. 4 Identification of cell clones containing four zinc
finger FlaF2akF3akF4a or F1bF2bF3bF4b by electrophoresis
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Table 1

The analysis results of zinc finger

protein domain activity

A PR TP RER TG PR S0 B LU
FlaF2aF3aF4a 10. 527 1.484
BHAEXF R 1 7.925
F1bF2bF3bF4h 8.726 1.16
BF 1 % B 2 7.524
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