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A rapid and accurate method for herpesviral gnome editing
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Abstract: To rapidly and accurately manipulate genome such as gene deletion, insertion and site mutation, the whole
genome of a very virulent strain Md5 of Marek’s disease virus (MDV) was inserted into bacterial artificial chromosome (BAC)
through homogeneous recombination. The recombinant DNA was electroporated into DH10B competent cells and identified
by PCR and restriction fragment length polymorphism analysis. An infectious clone of Md5BAC was obtained following
transfection into chicken embryo fibroblast (CEF) cells. Furthermore, a lorf10 deletion mutant was constructed by two step
Red-mediated homologous recombination. To confirm the specific role of gene deletion, the lorfl0 was reinserted into the
original site of MDV genome to make a revertant strain. All the constructs were rescued by transfection into CEF cells,
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respectively. The successful packaging of recombinant viruses was confirmed by indirect immunofluorescence assay. The
results of growth kinetics assay and plaques area measurement showed that the lorf10 is dispensable for MDV propagation in
vitro. Overall, this study successfully constructed an infectious BAC clone of MDV and demonstrated its application in
genome manipulation; the knowledge gained from our study could be further applied to other hepesviruses.
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——— .
3 kb pBAC gpt 2.1 kb Amp Res
MDV MDV
homologous arm homologous arm
' Transfection on CEF
C USI10  SORF3 US2 oxp US2 US3  SORF4
3kb  pBA CAT gpt  2.1kb
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Fig. 1 Construction of Md5BAC infectious clone. (A) BAC vector. (B) Md5 genome with homologous arms. (C)
Recombination of Md5 and BAC Bone. (D) Md5BAC infectious clone.
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2.2 MA5BAC R MR ENEE

J T % E MASBAC, it 5l ¥
Md5BAC A meq. UL41. UL50. lorf9 JL[K DL K
BAC #ARHEH 1) gpt BEIK, § 345 R an&l 2A Jir
N, SHUZE AR . A T UE MdSBAC N 41
B 58 M, FH R & PE N U1 R BamH T i V)
Md5BAC B4 ik, dE17 BRI A B B 2 A
JrHr (RFLP), 578, MASBAC I i A
Er oy A SRR — 80 (B 2B), R
Md5BAC i oy HA- 5 T 3R F A 528 (K1 2C).

2.3 Md5BACALORFI10 £ Mm% E
FIF Red RS 09 P A 241 A4 2 lorf10 gkt
KEEME . 4 pEPkan-S Bk 4 34 1 KanR- 7 -Sce /7
FBEHEE B B MASBAC FY B R L BITH A B
S 7-Sce [ WF#ILLIREER Kan® J¥%1, RFLP /3#r
ZXH, M AT MdSBACALORF10, Md5BAC 5
Md5BACALORF10-Re #4145 2 784 bp 74
Hyskge (& 3A). L Md5BAC ., MdSBACALORF10
1 Md5BACALORF10-Re #£ [K 4 DNA JJy & #x ,
Y]t PCR ¥ H4 i meq. M MdASBAC Al

A

bp
000
5000

3000
2000

1 000
750
500

250
100

e}

& 2 Md5BAC B9 PCR &3 #7LA &% BamH I EgtIEE

Fig. 2 PCR and RFLP analysis of Md5BAC. (A) PCR analysis using primers of Md5BAC specific genes. 1:
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2.0

amplification

of meq; 2: amplification of UL41; 3: amplification of UL50; 4: amplification of lorf9; 5: amplification of gpt. (B) Prediction of
Md5BAC digestion by BamH I . (C) Electrophoresis analysis of Md5BAC digested by BamH 1. M: DNA marker.
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3 lorfl0 EEMFMRFIE RS PCR 4T LK RFLP £

Fig. 3 RFLP and PCR analysis of Md5BAC, Md5BAC ALORF10 and Md5BAC ALORF10-Re. (A) RFLP analysis of
genomic DNA digested by Sal I . 1: Md5BAC; 2: Md5BACALORF10; 3: Md5BACALORF10-Re; *: specific band.
(B) PCR analysis of meq and lorfl0 gene from Md5BAC (lanes 1 and 4); Md5BACALORF10 (2 and 5);

Md5BACALORF10-Re (3 and 6). M: DNA marker.
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100 um 100 pum

100 pm 100 pm

Anti-LORF9

100 pum

4 ERFFSHES CEF By IFA & Western blotting 247
IFA and Western blotting analysis of recombinant virus infected CEF. (A) a, b, k, | represent negative control;

Fig. 4

100 pm

100 pm

100 um 100 um 100 pum

¢, d, m, n represent Md5; e, f, o, p represent Md5BAC; g, h, q, r represent Md5BACALORF10; i, j, s, t represent
Md5BACALORF10-Re. Among of them, a, c, e, g, i are IFA images of plague recognized by MDV-specific antibody gB
(100%); k, m, o0, q, s are IFA images of plague recognized by MDV-specific antibody LORF9 (100x); b, d, f, h, j, I, n, p,
r, t are regular images of plague recorded by write light (100%). (B) 1: Md5BACALORF10-Re; 2: Md5BACALORF10; 3:

Md5BAC; 4: Md5; 5: CEF; M: protein marker.
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180 kb 1y MDV & K 2H 43 i 5 AL 4H B B, 5¢
WL AL T, B 5 A H BoAE R IR i 2T 4k 40
M b BT R g, LIBRE E AR R Silva %
RS B 0 2 (40K BAC 4R ST B 5] rMd5 %: A
AV SZAB T B PR RSB, B R,
VR EA R 2 5 kAR TS, FTRE S
BT A EE R AR R AR L R T B X
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Fig. 5 Viruses propagation analysis in CEF cell culture. (A) Viruses growth curve. (B) Plaque size assay.
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