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Targeting Prnp in Bovine Fibroblasts by Promoter-trap
Strategy
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Abstract: Promoter-trap strategy for enriching targeted colonies has been usually used to elevate the gene targeting efficiency in
somatic cells. Knocking out Prnp in animals by gene targeting can render them resistant to Prion diseases. We constructed a bovine
Prnp promoter-less targeting vector BoPrPneo, then transfected the linearized vector into the bovine fetal fibroblasts BFF through
electroporation. After selecting in cell culture medium with 250 pg/mL G418, we obtained 99 drug-resistant cell colonies, 4 of them
were positive for targeted events after PCR screening, and the targeted colonies were further confirmed by sequencing and Southern
blotting. This suggests that one allele of Prnp has been successfully knocked out in bovine fetal fibroblasts. This research supplies a
simple, safe and effective method to targeting bovine Prnp.
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PRI ke = 8 A 149 I A i T 6 HL AT HISAT Prion R AYEE ] o
WL /NELES M EE D THE, R 4 i/ B PrPe i) ik
[ Prop, SEIAEFESE T LA EHEWS ) Tii% Prion
R H ARAE FA0SE L AR A, I A 2 L R TR
B Prnp, L) GEME I B A HEHT Prion Y RE /1 . 2004
4, H AR Kuroiwa 55758 1 PNS SR W, LRtk T
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(adeno-associated virus, AAV), rkBi T 24 Ia LT 4k
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PR e 250

ABFEAE R R s P ok ms, M 7 sh
BB RIS THE 24K BoPrPneo, i HE 2 fLEL Y
GIL AT 4Ednff, mZR5 T 4 DrpiRgif, i
SR T A IR LT 4E AR B H ) — 4% Prnp SRR .

1 HHETE

1.1 ##
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LA Taq It H TaKaRa 2\ 7], DNA K [R5
& H QIAGEN A+, &FPERHI TN UINE . T4 DNA
NS B NEB 2 Ao

Y35 FRAHOCIR], (45 Glasgow JFEASEFR I

(GMEM) ., J4F I . L-A 2 Wi . NEEREN . kb
TR, HEHR . BER . kR g g K
K F(bFGF) A GIBCO 2~ ], A A i 3 il <+
(hLIF)J H CHEMICON 7~ Hl, G418 I H Invitrogen
], HAREFIE A GIBCO, Sigma /8.

16 B SRy TAEY i R e ie A W i
ARA PR F 588
12 A&

1.2.1  JESCEHE LI 5 2 1

A2 40 d BRI LTS B, BRI EEFI N
JiE, PBS Wegkik, MY IR HETRE, ARG 0.25%
JEElE-EDTA 7E 37°C /K H 62 15 min FIH LS
IR = 1 0 N SOl ) = %41 I 0 i B2 A s
TEEA 2 mmol/L ) L-25 AWMz, 1 mmol/L (1) 74 i fig
B, IxAE T L RR, 2 ng/mL bFGF, 1000 u/mL hLIF,
10%M54- L7, 100 wmL AH R ZE, 100 ug/mL [4E
R GMEM H, f5 5 K 40 M2 #8 A 25 em 3557
M, F37°C. 5% CO,. AN (B F2 50 N 35 5%,
3~4 d i, TEANMLE EIRF 80% A5 A I H vk
ft, % BFF,

1.2.2 7 ## /£ BoPrPneo /&

1 neo BE [N A9 SRR HE S B B4 A F Prnp A9
BN ATG J5, H8E A 2T EBE R T A Ak . il
i GenBank H1 /A i (1948 Prp [ 41 (J£4145-: AJ298878)
Bit51% . H PrPLf Al PrPLr 4 84 4TH#E A 5 R J5
B, PrPLf: 5’-ATC CCC GCG GGT CGA CCC TTA
TGT CCT ATT GCC TGT ATC TC-3'; PrPLr: 5'-GCA
ATC CAT CTT GTT CAA TCA TGA TGA CTT ATC
TGC AAA ATA AAG-3'. H1, 7E PrPLf ) 5'%5] A
Sal I fil Sac IT FH T8 RL AL A% 4% PrPLr 1Y 5'%i
51N 22 bp 5 neo K HAMYF ST PCR Jrikis
WA B . F neof Al neor N5|¥), ¥4 pcDNA3
Uk _E ) neo &K FIAHELL, neof: 5'-CTT TAT TTT
GCA GAT AAG TCA TCA TGA TTG AAC AAG ATG
GAT TGC-3'; neor: 5-GAA TGC GGC CGA GTA
CTC AGA CAT GAT AAG ATA CAT TGA TGA G-3'.,
H P TE neof (9 5'3551 A 22 bp 5 5[ I B AMY T
ST PCR Jriki# %, 7F neor [ 5'%55] A Not I Al
Sca I I %%, ] PrPRf Fil PrPRr 9" B4 FT 40 2 1A 3
[ %, PrPRf: 5'-ATA AGA ATG CGG CCG CAC

TAG TGA GCT CTT TGG CAG TGA CTA TGA GGA
CC-3'; PrPRr: 5-ATC CGC_TCG AGG TCG ACT
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FEF 95°C 4bFE 10 min PLKIE & A K, 15300 T
PCR 43 N4 DNA, #H4E GenBank FF/ANA Y
4 Prop JEH (7405 AJ298878) 11t 3 XU & 519
P1/P2, P1/P4, P3/P5, P1: 5'-CAG CCA GGC ATT
CAG AAA CC-3'; P2: 5-CCA CCA TGA TAT TCG
GCA AG-3'; P3: 5-CGC CTT CTT GAC GAG TTC
TTC-3'; P4: 5'-CAG TTT CGG TGA AGT TCT
CCC-3'; P5: 5'-CAA GGG AAG CCC AAA GTT ACC
A3 Hor, P1ALT 5 AEEFSMI, P2, P3 {3 F neo
FEEAEZE N, P4 T 3 [R) R A, PS A3 3w 5
AMill, ¥ P1/P2, P3/P5 4784 () PCR 774 TA Tl
Je, R, LAHE— 2056 i [m] 5 5 4 0 & A o
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B2 10 pg ¥4 sape i BE N 2H DNA, 48 Sac 1
G AR R 0.8% M B IS R EE e Hh A 7 HL vk, T
i B ALK DNA BB R JE R |, S84 c ki
B, LA S'TRIIEEVE e, P IR0 EARic)s 545
A ALY DNA BJe et 42°C Zescid ik, Vel
F—70°C il X JEHBRE 72 h, 3RS B B
EHZ

Journals.im.ac.cn

2 %

21 BIFRIEEITHEISAMEE

4= Prop R HRHE DUILH, &5 5578 20 kb 19 3 4>
ShE -, Hrh 794 bp 19484 X (Coding sequence,
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HY 1.1 kb 1 neo JER FRIXMELLAA BL(KT 1) QnSR4T
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B2k, IBEIREE Prop /9 B A9(F 2).
22 MMM TERIRE R PCR. NFEE

¥4 Sal T LMEALM4THIZ K BoPrPneo 444
BFF MAF4Edifi, 25k G418 240tk )m 24845 99
ANBUE: A L o B L LA VR AL G SR T 48 FLAR R At i,
132N A 5L N 41 DNA FIfE PCR #itii. F P1/P4 ik
17 PCR %7, H4HMu ra 22 A 2 45 — 4%k
H ¥ AT Prnp 57 3L 3.0 kb BB, 5 —40k
HFHEA Prop SE0ER 3.7 kb FrBL(&l 3a); H
P1/P2 17 PCR %8, HBAMIf v 2" A —252.9 kb
B, R H R B AR UG 45 (K] 3b); A P3/PS AT
PCR %5, 4N ke~ —% 5.8 kb HE,
I P s Y A R TG 4505 (B 3¢). 3 519 PCR 4
EER TR, TERIGH 99N TEpErh, 44 Jy il
Y, FTHEROR A 4.08%.
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Fig. 1 Structure of targeting vector BoPrPneo
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Fig. 2 Diagram of gene targeting in bovine Prnp
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3
Fig. 3 PCR analysis of drug-resistant cell colonies
a: PCR products of P1/P4; b: PCR products of P1/P2; c: PCR
products of P3/P5. No. 30 and No. 34 are positive cell colonies.
M: 1kb DNA ladder

oM E PCR £ EE

Ry itk — 25 B UE PCR % 5 Ay BHA: 1) 200 i 5 2 iy 512
BT RIPAE L, ¥ P1/P2.P3/P5PCR =¥ TA Tk
kMY, 25 REH], FTHEAK BoPrPneo 54+ Prnp
O s A P E2 kAL P 50 5 TSR A, iE— 25 uE B

T [R5 A A
2.3 HEBYAARTERERY Southern blotting £ &

N TR R — I B v R 4 A S kA T TR VR R
2, FRATLL PCR %7 M BHYE R 30 5 21 Al v e Sy B8,
H Southern blotting #4755 0iE . F Sac 1435l E Y] A
UL BFF 41 A1 30 S5 4n iy 3L R 4] DNA,
DL SRSV R e F 474458 . i TR SEfEFT#E 3K
KHBIA T —A> Sac T, A &4 TREEL, ¥
SR 2 550 — A R AE Y Prnp SRR Y
12.5 kb (9 FBE, 55— 2% R A B A0 Prnp 254057 3% R (1)
4.5 kb B, WiREEYLH BFF 40 LA —5&0
12.5 kb fEFAE Y4547 (8] 4). Southern blotting 45 %
HE—2ER] T PCR %22 R FHMER) 30 541 ve P Ry
T A ) 9 R 4 T

30

WT

';!‘I
4 30 SERLMAE ST EEAY Southern blotting 4 % &
Fig. 4 Southern blotting analysis of No. 30 positive cell

colony
WT: untransfected wild type BFF; 30: No. 30 PCR positive cell colony
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3 W Al % Prop BRI EBR Y SO R, FRHEN AR EE

A A i S5 DR T 1 4% b s 4R SR, PNS fE—
EFER b TRV A R R A, R T AR A
B, (R X B0 0 0 5 DR R e IR sl ek 7 W v RS
B, BEHLEE A A I RE AT o P R B, AEXT T
{7 B IE B 26, PNS 76 A4 it 56 R 4T #0 v 1) 5 B3
REA 2~5 U0 ORBE TS/ R AN AT RIS
Je B0 - Fr AR 5 s D) 2 ) AR R R B )3 B X 2 4
PESE R UEAT R4, 24T W0 A 5 i I TR ke A TR R
AR, PrikER A SR, MIA BEAFIE o 1k A Rl
MLEE A, BEBIEEAP AP R 7%
Hiash TR A BE R, 40 LA TH X i 16 25 9 fi
ARG o AT TR B A IE TR 2E, J3 T4 3K
S B AR RO TT K 100~500 £, 24 50 5 PR
Bl JRE 1) 25 e 1 DR 3Rk AR 245 0 s 1 1 )
BRI, HE SRR 1000~5000 510,
BRI, S5 8l 740 3K 0 1A 4 i 2k R 4 T $EF 5% op—Fp -+
SRR E R (AR, R R
W P O FH ARO[ ) 3R58, IE, B R BB
FH T i S 0 A7 5 B FT R, A0 s 2T 4E A0 b Y
Prnp. GGTAL 4%, X Ui #R K KA S 1IGHM |
B-casein SEMIANTE H . 1 H, T ARFEELHE S 5+
WA, i HRE PR N R AR A5, 4
W 2 T s 5 2 AR DR L .

FER TR AR, RATEPEMBREE 3 b T
H A3 e 51 LA SR A Prnp FOZEIAHE, 35 2R Prnp
BHE, R8T 3 N FRBTUISZ IR0,
TN BR I YY) 2 KL S, LT Prnp TF 16 kb Ak
Prnd 5t 19 5 % 23k 5 8009 3h P 4 5 K R K
Purkinje 4 g iYL T2,

R A 3 A R s R R T ARG LR
YA Prop, 5 HASIE0 2 R A PNSU
AAV I+ S s 4 Prop M, 53 sh TR
W& ARAT TR R TR AR, T H LA R S AT,
WA ERREE A . KL, B3 P4 Prnp
SENE RO S R SR TR AR L T o — R AT B L 4
HR T

YE N PIYERS A Prop A — S5 &0 L R B
BRI BR, GA M AT R AR A A A, A% S A

Journals.im.ac.cn

o5 2 SR FTHEI R Prip 55— SR KN, I
ZARAF PrPe B AR . BRGT PrPe B JE A AN 2
PP e AR, AT HE—25 F T ZLIRAE W R 0 AR
SERDFBESE, WalVER Prion W AEHLEL . 1697 M
PrP° A B 1) R S SL R I 9 1 K Sh e A

REFERENCES

[1] Thomson AJ, Marques MM, McWhir J. Gene targeting in
livestock. Reprod Suppl, 2003, 61: 495-508.

(2]

Sorrell DA, Kolb AF. Targeted modification of mammalian

genomes. Biotechnol Adv, 2005, 23(7-8): 431-469.

(3]

Zhu CH, Yu GH, Li B, et al. Progress in mammal Prion

disease research. Chin J Zoon, 2007, 23(11): 1156—-1159.
ARAL, arHEE, 4%, & WIS Prion B SR

. HIENEILE

Aguzzi A, Heikenwalder M. Pathogenesis of prion disease:

(4]

52441, 2007, 23(11): 1156-1159

current status and future outlook. Nat Rev Microbiol, 2006,
4(10): 765-775.

(3]

Bueler H, Fischer M, Lang Y, et al. Normal development

and behaviour of mice lacking the neuronal cell-surface
PrP protein. Nature, 1992, 356(6370): 577-582.

(6]

Mallucci GR, White MD, Farmer M, et al. Targeting

cellular prion protein reverses early cognitive deficits and

neurophysiological dysfunction in prion-infected mice.
Neuron, 2007, 53(3): 325-335.

(7]

Kuroiwa Y, Kasinathan P, Matsushita H, et al. Sequential

targeting of the genes encoding immunoglobulin-mu and
prion protein in cattle. Nat Genet, 2004, 36(7): 775-780.

(8]

Hirata RK, Xu C, Dong R, et al. Efficient PRNP gene

targeting in bovine fibroblasts by adeno-associated virus
vectors. Cloning Stem Cells, 2004, 6(1): 31-36.

(9]

Yu G, Chen J, Yu H, et al, Functional disruption of the

prion protein gene in cloned goats. J Gen Virol, 2006,
87(Pt4): 1019-1027.

[10]

Sedivy JM, Dutriaux A. Gene targeting and somatic cell

genetics—a rebirth or a coming of age? Trends Genet,

1999,
Wang B, Zhou JF. Specific genetic modifications of

(1]

15(3): 88-90.

domestic animals by gene targeting and animal cloning.
Reprod Biol Endocrinol, 2003, 1: 103.

[12]

protein

Moore RC, Lee 1Y, Silverman GL, et al. Ataxia in prion

(PrP)-deficient mice is associated with

upregulation of the novel PrP-like protein doppel. J Mol
Biol, 1999, 292(4): 797-817.

[13]

Richt JA, Kasinathan P, Hamir AN, et al. Production of

cattle lacking prion protein. Nat Biotechnol, 2007, 25(1):
132-138.

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



