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Creating mutant Murine Cytomegalovirus using
signature tag mutagenesis
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ABSTRACT

Cytomegalovirus (CMV) belongs to the Beta subclass of Herpes virus family. Human
Cytomegalovirus (HCMV) was found to be ubiquitous in human populations. While remaining
asymptomatic or only causing mild subclinical consequences in healthy populations, HCMV causes
debilitating symptoms in individuals whose immune system is compromised such as blindness,
pneumonia in AIDS patients, mental or behavioral dysfunction in neonates, and allograft
rejections. To make matters worse, the virus will establish a life-long latent and persistent
infection. Currently, there are no effective vaccine or treatment methods for the virus clinically. In
addition, HCMV research is challenging because Beta Herpes virus infections are highly species-
specific. To overcome this barrier presented by HCMV, researchers make use of Mouse
Cytomegalovirus (MCMV) because MCMV shares a high degree of genetic similarity and disease
manifestation with HCMV. In this study, Bacterial Artificial Chromosome techniques developed in
the Liu Fenyong Lab - UC Berkeley is coupled with signature tag mutagenesis to generate deletion
mutants foreach ofthe 170 genes in pSM3fr-our MCMYV BAC construct. Using our novel design, we
successful generate tagged mutants and demonstrate that we can distinguish each separate
taggedvirus fromone another.
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1.INTRODUCTION

Human Cytomegalovirus (HCMV) is a very infectioncanalsobe quite fatal.
significant human viral pathogen. It is highly
prevalent in underdeveloped populations[1].
Even in developed countries, the infection rate
of this virusis quite significant [2]. In the United
States alone, HCMV infected about 58.9% of
individuals > 6 years old [3]. HCMV infection is
opportunistic. It creates mild or subclinical
signs in immuno-competent individuals, yet in
people with immunodeficiency, HCMV

infection can result in high morbidity and
mortality [4 - 6]. In newborns, HCMV is the  Ganciclovir is an effective medication for CMV

leading cause of birth defects [7]. HCMV isalso  infection, yet it is rarely used today due to its
a prominent cause of allograft transplant  significant toxicity. Foscarnet or cidovir is used
complications and rejections [7].For the as second-line treatment when previous
individuals listed above, the effects of HCMV  indicated medications have failed [10 - 12].

To make matters worse, once infected with
HCMV, the human host retains the virus for the
rest of his or her life. In addition, there is no
commercialized vaccine with high efficacy. For
now, high dosages of acyclovir and valacyclovir
are recommended to reduce the risk for CMV
infection [8 - 9]. Valacyclovir has also been used
to counteract the development of disease
when a viral reactivation occurred [9].
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Nevertheless, with increasing numbers of
resistant incidents reported, it is crucial to
develop more therapeutic treatments against
this virus. HCMV research is challenging
because HCMV infections are highly species-
specific. This characteristic creates special
challenges for studying HCMV since humans
are the only animal models for an HCMV
infection. However, Murine Cytomegalovirus
(MCMV)isavirusthatisverysimilarto HCMVin
genetic composition, viral replication, and
overall pathogenesis. Consequently,
researchers make use of MCMV to overcome
barriers presented by HCMV research [2, 13].

Specifically, MCMV and HCMV have 78 open
reading frames (ORFs) that share a high degree
of sequence identity [14]. In addition, they also
share similar infection spectrum and ranges of
disease manifestations. Understandingtherole
of MCMV and the contribution of genes to the
tropisms of the virus will provide us with
valuable insights and hints about HCMV
pathogenesis.

Our lab has developed a successful protocol to
generate viral mutants using bacterial artificial
chromosome (BAC.) We have generated unique
signature tagged virus mutants for each of 170
ORFs in pSM3fr- a MCMV BAC construct which
replicates like wildtype and retain wildtype
propertiesinvitroandinvivo [15].

Previously, signature mutagenesis (STM)
makes use of transposoninsertion mutagenesis
and allows screening of multiple mutants by
negative selection[16]. Ashortand unique DNA
sequence is tagged with each mutant so that
each mutant can be subsequently identified
within a pool of mutants. By comparing the
presence of mutants in the output (in vivo or
stressed conditions) with the input (in vitro or
non-stress conditions,) one can easily identify
which mutants failed to persist. In this study, we
took advantage of the quantitative PCR (qPCR)
techniques to push for further boundaries of
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signature tagged mutagenesis. qPCR will allows
us not only to detect the absence/ presence of
viruses but also allow us to compare the degree
of effectiveness of each unique mutant to
persist in each organ, or assess the tropism of
each mutants in a pool setting. In addition, we
generated full-length deletion of each ORF and
coupled each with a unique DNA barcode tag
instead of generating a signature-tagged
transposon mutant.

2. MATERIALS AND METHODS
2.1.Cells, Viruses
NIH3T3 cells were propagated in growth

medium containing 10% Nu-Serum, essential
and nonessential amino acids, penicillin-
streptomycin, and Sodium Bicarbonate
(Invitrogen) and cultured according to the
guidelines set by ATCC. pSM3fr MCMV BAC
viruswasa gift from the Zhu Lab.

pSM3fr MCMV BAC virus and zeocin-tagged
BAC mutants were propagated in NIH-3T3
cells. To generate stock virus, 2 T175 flasks of
NIH3T3 cells at 90% confluence were infected
with a low multiplicity of infection (M.O.l) of
0.1-0.5. When the cytopathogenic effect (CPE)
is at 100%, the cells were separated from the
flaskwith acell scrapper. Theinfected cellsand
media in the flask were spun down at 300 x g
for 10 minutes. Afterward, each pellet wasre-
suspended in a solution containing 10% non-
fat dry milk that has been autoclaved. Each
stock virus was sonicated three times on ice,
and 1mL of the stock virus was aliquoted in
cryovials. The stocks were stored at -800C for
long-term storage. Viral titers were obtained
using standard plaque assays. Viral titers of
stock ranged from 2x105 to 5x107plaque
formingunit(PFU) per mL.

2.2. Generation of viral progeny from BACDNA
constructs

NIH3T3 cells of passage 20 or below were
grown to 90-100% confluence. Cells were
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trypsinized, pelleted and resuspended in
DMEM. 3-5 million cells in 260uL DMEM were
mixed with 4.5 ug of MCMV BACDNA ina4mm
electroporation cuvette, and electroporated
with a BTX ECM630 electroporator set at 250
volts, 960 pF, and 75 ohms. The expected pulse
time was between 30 to 40 milliseconds.
Immediately following electroporation, 1mL of
DMEM media was added to the cell/DNA
mixture in the cuvette. The contents of the
transfection were then transferred to a T-25
flask. On the following day post transfection,
the media in the T-25 flask was removed and
fresh DMEM was added. The cells were then
monitored for CPE. Cells transfected with viral
BAC construct with wildtype-like replication
kinetics would often exhibit plague formation 3
to 5 days post transfection, indicating the
presence and spread of infectious viral progeny
from the BAC DNA. To remove the BAC vector
from the viral genome, the virus was passaged
fivetimesin NIH3T3 cells.

2.3. Construction of the viral ORF-deletion
mutants

To generate a deletion mutant for each open
reading frame (ORF), two oligonucleotide
primers (30 in Zeo 5' and 30 in Zeo 3') were
constructed and contained the following
geneticsegments (from3'to5'): 64 homologous
nucleotides (nt) to zeocin LoxP cassette, 20 nt
unigue barcode tag, and a common 19 nt
primer. The 30in Zeo 5'and 30 in Zeo 3' primers
were used to amplify the Zeocin LoxP cassette,
which contains the zeocin resistance gene
flanked by LoxP sites. After the first round of
PCR, the amplicon that contains the zeocin
resistance cassette with LoxP site flanked by the
barcode tag end and the common 19, was then
subject to a second round of PCR with primers
50 up 5'and 50 dn 3'. Each primer contained 20
homologous nucleotides to the 1st PCR product
and 50 bases of homology to the region
upstream and downstream of the target ORF,
respectively. The subsequent product was a
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zeocin LoxP cassette flanked by 50-nt
homologous sequence targeting the ORF to be
deleted in pSM3fr BAC. This PCR-amplified
zeocin LoxP barcode tag cassette was then
transformed into the DY380- a strain of bacteria
carrying pSM3fr BAC. The DY380 was
engineered from DH10B. DY380 strain
expressed phage-derived recombination genes
under the control of a temperature-sensitive
repressor [17]. Trans-formation of pSM3fr-
bearing DY380 strain with the PCR product
resulted in the replacement of ORF based on
selection for zeocin resistance. The 2 unique 20-
mer barcode sequences were covalently linked
to the sequence that targeted the MCMV
genome, creating a permanent association and
genetic linkage between a particular deletion
strainand the tag sequences.

2.4.Bacteriatransformation procedures

Recombination and electro-competent cells for
transformation were generated by culturing
DY380 bacteria at 300C in low salt Luria Broth
(LSLB) media and shaking at 250 rpm for
approximately 2 to 3 hours until the culture
reached the OD600 of 0.4 and 0.6. Then the
bacteria wereincubated at420C for 15 minutes
in shaking water bath rotating at 250 rpm. At
420C the recombination protein is allowed to
express to permit the degradation of
temperature sensitive repressor. This process
makes the bacteria recombination competent.
After the 15 minutes induction period, bacteria
cultures werethenimmediately placedinanice
water slurry for 10 minutes and gently swirled
to ensure uniform cooling of the bacteria.
Bacteria cells were then recovered by
centrifugation in a pre-cooled (40C) centrifuge
and washed with 100 mL of ice-cold sterile
distilled water. Bacteria cells were then
pelleted again and washed with 10% ice cold
glycerol and subsequently re-pelleted.
Afterward, the bacterial pellet was re-
suspended in 10% ice-cold glycerol, aliquoted
at a volume of 40 pL, and stored at -800C for
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long-term storage.

Bacteria competent cultures were elec-
troporated with the PCR DNA product that
contained the zeocin loxP cassette flanked by
the regions targeting the specified ORF for
deletion. Approximately 1 to 5ug of linear PCR
product was mixed with 40 puL of the competent
bacterial cultures in a 1 mm elec-troporation
cuvette. A BTX ECM 630 electroporator was
used with settings at 1.6 kV, 25 uF, and 150
ohms. The transformed bacteria were
incubated for 1to 2 hoursat30oCand plated on
LSLB agar plates (12.5 pg/mL chloramphenicol/
50 ug/mL zeocin) at 300C. BAC DNAs were
isolated from the surviving colonies and were
screened with PCR assay, restriction profiling,
and Southern analysis.

3.RESULTS

3.1. Generation of an STM MCMV Mutant
Library

In order to assess the contribution of each ORF
inviralreplication, we took advantage of a rapid
bacterial homologous recombination system
and generated a collection of mutants in

Escherichia coli by using a PCR-based muta-
genesis approach to delete each of the
predicted ORFs from pSM3fr MCMV BAC. Each
gene was precisely deleted from the start to
stop codons and replaced with a zeocin loxP
resistance cassette, which was PCR-amplified
using primers containing 50nt bordering the
regions of the targeted ORF. Each deletion was
verified using PCR screening, restriction digest
profiling, and Southern analysis. All of the
predicted 170 ORFs were deleted to create
mutants with unique bar-code tag.

The mutant BAC DNA was isolated from the
bacteria and transfected into cultured NIH3T3
cells. Of the 170 constructed mutants, 110
produced viral progeny, indicating that these
mutated genes are not essential for MCMV
replication in NIH3T3 cells. However, 60
mutants did not yield infectious progeny
following repeated transfection and one month
of incubation. In the experiments, two
additional independent DNA preparation and
transfections were conducted to confirm the
no-growth phenotype of the construct.

Figure 1. Generation of Zeocin Resistance Cassette that have a unique DNA barcode tag
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To generate the first round PCR product, 2
primers, 30 in Zeo 5' and 30 in Zeo 3' were
constructed containing from 3' to 5': 64
nucleotides homologous to Zeocin LoxP
cassette which contains the zeocin resistance
gene flanked by LoxP sites, 20 nt unique barcode
tag, and a common 19 nt primer. After the first
round of PCR, the amplicon resulted would
contain the zeocin resistance cassette with LoxP
site flanked by the barcode tag end and the

common 19.

To generate the second round PCR product, we
used 2 primers-50up 5'and 50dn 3'-contain 20
homologous nucleotides to the 1" PCR product
and 50 bases of homology to the region
upstream and downstream of the target ORF,
respectively. The final product was a zeocin
LoxP cassette flanked by 50-nt homologous
sequence targeting the ORF to be deleted in
pSM3frBAC.

Figure 2. Generation of Signature Tag Bacterial Artificial Chromosome using unique barcod
tag resistance cassette

This PCR-amplified zeocin LoxP barcode tag
cassette was then transformedintothe DY380-
a strain of bacteria carrying pSM3fr BAC. The
DY380 was engineered from DH10B. DY380
strain expressed phage-derived recombi-
nation genes under the control of a
temperature-sensitive repressor. Trans-
formation of pSM3fr-bearing DY380 strain
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with the PCR product resulted in the re-
placement of the targeted ORF based on
selection for zeocin resistance. The resulting
bacterial strain would have an altered BAC
plasmid which contained a mutant MCMV
genome with targeting gene deleted and
permanently linked to 2 unique 20-mer
barcodesequences.
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Figure 3. Generation of STM mutant Virus

The mutant BAC DNAs were isolated from
bacteria and transfected into cultured NIH3T3
cells. NIH3T3 cells belong to the cell line that is
most permissive for MCMV growth. In
bacteria, the pSM3fr BAC act like a plasmid.
However, in the NIH3T3 intra-cellular
environment, the BAC DNA is replicated.
MCMV genes will be able to undergo
transcription, translation and DNA replication
allowing for the production of Signature Tag
Mutantvirusestotake place.

3.2. In-vitro confirmation of unique barcode

tag Mutantsand theirunique primer pairs
Followingthe generation of viruses that do not

have the unique signature bar code tag
inserted in the essential genes for replication
and production in NIH3T3, we performed
guantitative Real-time quantitative PCR assays
followed by gel electrophoresis assays to
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determinewhetheritis possibletodetecteach
unique barcode tag mutantusingits respective
setof primer pair.

We confirmed that when a mutant or a mutant
pool contains the virus which uniquely
associated with the detection primer pair
(abbreviated as dPSM3fr +mX — X is the
numerical nomenclature of the MCMV ORF),
we were able to detect a band with the size of
650bp (lane 2-9Figure 2.)Onthe otherhand, if
the mutant of interest was not present (even
inthe presence of other STM Mutants MCMV),
no band would be visualized at the location
associated with 650bp (lane 11-18). Band#1 is
the pool reaction PCR that used the primers
associated with m107. The bands' presence
implied that MCMV DNA is in the pool since it
matches with predicted size for m107- 695
base pairs.
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Figure 4. Confirmation of STM Mutant with primer pair associated with the respective barcode tag

Using PCR amplification, the insertion of the
zeocin unique tag barcode was verified.

Lane 1 corresponds to 695bp, which corresponds
to the length of ORF m107, demonstrates the
presence of virus in the pool.

Lane 2-9 corresponds to 650bp. When the
primersused matched withthe corresponding
virus, the product of the PCR would be 650bp

inlength.

Lane 10 corresponds to 1lkb+ DNA Ladder
purchased from Invitrogen.

Lane 11-18 have no band presented at the
location of 650bp when the STM virus is absent
even in the presence of other tagged viruses.
These observations demonstrated the
specificity of each unique DNA barcode tags.

Table 1. Primers for generated these 12 unique 20-mer DNA barcode tag mutant MCMV

Primer
Name DNA Sequence
m07 30 | GATGTCCACGAGGTCTCTAACCGGAGAAACTACGCCGTATAACTTCGTATAATGTATGCT
in Zeo 5' ATACGAAGTTATCAAGTTTCGAGGTCGAGTGTCAGTCCTGCT
m07 30 | CGGTGTCGGTCTCGTAGGGAGTCTCTGATCTGCTGTCATAACTTCGTATAATGTATGCTA
in Zeo 3' TACGAAGTTATGGAACGGACCGTGTTGACAATTAATCATCG
mu0p755'0 gacactcttgtctgagtcttttggegtcgtcgggtctatcgagtgagagaGATGTCCACGAGGTCTCTAA
mO07 50
dn 3' gtgtccaggtgtatctgatacgtaccgtcgcacctgeggeggtcggecctCGGTGTCGGTCTCGTAGGGA
m09 30 | GATGTCCACGAGGTCTCTTAGTTATACTGTACGTGGCCATAACTTCGTATAATGTATGCT
inZeo 5’ ATACGAAGTTATCAAGTTTCGAGGTCGAGTGTCAGTCCTGCT
m09 30 | CGGTGTCGGTCTCGTAGGCGTTAGACTACGTTGACTGATAACTTCGTATAATGTATGCTA
in Zeo 3’ TACGAAGTTATGGAACGGACCGTGTTGACAATTAATCATCG
0950
mup 5 cggcgeacctgttgegecggtatccatttgttcacattaaatgatacataGATGTCCACGAGGTCTCTTA
mO09 50
dn 3' actcggacaggtgtgggcggttccaggtgtacgtagaaaatgtgggcaaaCGGTGTCGGTCTCGTAGGCG
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2 primers, 30 in Zeo 5' and 30 in Zeo 3' were
constructed containing from 3' to 5': 64
nucleotides homologous to Zeocin LoxP
cassette which contained the zeocin resistance
gene flanked by LoxP sites, 20 nt unique
barcode tag, and acommon 19 nt primer. The 2
primers were used to synthesize the first round
of PCR product. The amplicon resulted would
contain the zeocin resistance cassette with
LoxP site flanked by the 20-mer barcode tag

endandthecommon 19.

2 primers -50 up 5' and 50 dn 3'- contained 20
homologous nucleotides to the 1% PCR product
and 50 bases of homology to the region
upstream and downstream of the target ORF,
respectively. The final product was a zeocin
LoxP cassette flanked by 50-nt homologous
sequence targeting the ORF to be deleted in
pSM3frBAC.

Table 2. Primers to detect the presence of corresponding STM MCMV mutant

Primer Name DNA Sequence

mO07 TAG-up GATGTCCACGAGGTCTCTAACCGGAGAAACTACGCCGT
mO07 TAG-dn CGGTGTCGGTCTCGTAGGGAGTCTCTGATCTGCTGTC
mO09 TAG-up GATGTCCACGAGGTCTCTTAGTTATACTGTACGTGGCC
mO09 TAG-dn CGGTGTCGGTCTCGTAGGCGTTAGACTACGTTGACTG

TAG-up and TAG-dn were constructed from 19
nucleotides of common tag and 20 nucleotides
of unique DNA barcode tag in order to detect
the corresponding mutant. When the DNA
from STM mutant MCMV was present, the PCR
reaction could take place to produce 650bp
amplicon.

4.DISCUSSION
This effort of using Signature Tag Mutagenesis

to create global deletion of MCMV genome
providesalistof manyimportantviral genesfor
pathogenesisinvitro(NIH3T3)andinvivo (SCID
mice.) In NIH3T3, arguably the most
permission cell line for MCMV growth, the
mutant viruses revealed very diverse growth
phenotypes ranging from absolutely essential
tounnecessaryforviral production.

The advance of our primers' designed
approach using two sets of primers with both
unique and common primers allow for
switching of the unique bar code tag if
necessary. For example, if the bar code tag for
mO02 is effective, it is possible to reuse this
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barcode tag for m102. Nevertheless, if two
mutants share the same bar code tag, it would
not be possible to tell the two mutants apart
usingthe detection primers.

We have confirmed that each unique DNA bar
code tag primer pairs only detects the unique
bar-code tag that it associated with resultingin
abandat650bp.

Transfection of the BAC library will allow us to
determine the essential genes required for
successful production of virus which would
allows us to use other engineer tool to treat
viralinfections. In addition, further experiment
in animals will help us to understand which
mutants that have attenuated production
which can subsequently allow us to engineer
live-attenuated viralvaccines.

ACKNOWLEDGEMENTS:
This research was funded by the National

Institute of Health of America, the University of
California at Berkeley and was primarily done
in Liu Fenyong Lab's School of Public Health,
University of California, Berkeley.

Journal of Science - Hong Bang International University



Journal of Science - Hong Bang International University - Vol.3 - 12/2022: 9-18

REFERENCES

[1] Britt, W.J., Alford, Charles. ,
"Cytomegalovirus"., Fields Virology ,
P.M.D.M.a.H.Knipe, Editor, Lippincott-Williams
and Wilkins: Philadelphia,. p. 2493-2523, 1996.

[2] Mocarski, E., Tan Courcelle, C. ,
"Cytomegaloviruses and their replication", in
"Fields Virology", P.M.D.M.a.H.Knipe, Editor,
Lippincott-Williams and Wilkins: Philadelphia.
p.2629-2673,2001.

[3] Staras, S.A., et al., "Seroprevalence of
cytomegalovirus infection in the United States”,
1988-1994. Clin Infect Dis, 43(9), p. 1143-51, 2006.

[4] Boppana, S.B., et al., "Virus-specific
antibody responses to human cytomegalovirus
(HCMV) in human immunodeficiency virus type
1-infected persons with HCMV retinitis", J Infect
Dis, 171(1), p. 182-5,1995.

[5] Robinson, M.R., M.L. Ross, and S.M.
Whitcup, "Ocular manifestations of HIV
infection," Curr Opin Ophthalmol, 10(6), p. 431-
7,1999.

[6] Sissons, J.G. and A.J. Carmichael, "Clinical
aspects and management of cytomegalovirus
infection," J Infect, 44(2), p. 78-83, 2002.

[7] Pass, R.F., "Cytomegalovirus, in Fields
Virology," P.M.D.M.a.H. Knipe, Editor, Lippincott-
Williams &Wilkins: Philadelphia, 2001.

[8] Prentice, H.G,, et al., "Impact of long-term
acyclovir on cytomegalovirus infection and
survival after allogeneic bone marrow
transplantation. European Acyclovir for CMV
Prophylaxis Study Group," Lancet, 43(8900), p.
749-53,1994.

[9] Winston, D.J., et al., "Randomized
comparison of oral valacyclovir and
intravenous ganciclovir for prevention of
cytomegalovirus disease after allogeneic bone
marrow transplantation,” Clin Infect Dis, 36(6),

Journal of Science - Hong Bang International University

p.749-58,2003.

[10] Reusser, P., et al., "Randomized
multicenter trial of foscarnet versus ganciclovir
for preemptive therapy of cytomegalovirus
infection after allogeneic stem cell
transplantation," Blood, 99(4), p. 1159-64, 2002.

[11] Eksborg, S., "The pharmacokinetics of
antiviral therapy in paediatric patients"”,
Herpes : the journal of the IHMF, 10(3), p. 66-
71,2003.

[12] Fortun Abete, J., et al., "Pharma-
cokinetics of oral valganciclovir and
intravenous ganciclovir administered to
prevent cytomegalovirus disease in an adult
patient receiving small-intestine
transplantation”, Antimicrob Agents
Chemother, 48(7) p. 2782-3,2004.

[13] Campbell, ALE.,"Murine
cytomegalovirus," in "Persistent viral
infections," R.A.a.l. Chen, Editor. 1999, R. A. a.

I.Chen:R.A.a.l.Chen.p.R.A.a.l.Chen.

[14] Rawlinson, W.D., H.E. Farrell, and B.G.
Barrell, "Analysis of the complete DNA
sequence of murine cytomegalovirus," J Virol,
70(12), p. 8833-49,1996.

[15] Wagner, M., et al., "Systematic excision of
vector sequences from the BAC-cloned
herpesvirus genome during virus re-
constitution," ) Virol, 73(8), p. 7056-60, 1999.

[16] Hayes, F., "Transposon-based strategies
for microbial functional genomics and
proteomics," Annu Rev Genet, 37, p. 3-29, 2003.

[17] Lee, E.C., et al., "A highly efficient
Escherichia coli-based chromosome
engineering system adapted for
recombinogenic targeting and subcloning of
BACDNA," Genomics, 73(1), p. 56-65, 2001.

[18] Pasdeloup, D., et al., "Herpesvirus

ISSN: 2615 - 9686



Journal of Science - Hong Bang International University - Vol.3 - 12/2022: 9-18

tegument protein pUL37 interacts with
dystonin/BPAG1 to promote capsid transport
on microtubules during egress," ) Virol, 87(5), p.
2857-67,2013.

[19] Zhang, A., R.L. Hildreth, and A.M.
Colberg-Poley, "Human cytomegalovirus
inhibits apoptosis by proteasome- mediated

degradation of Bax at endoplasmic reticulum-
mitochondrion contacts," J Virol, 87(10), p.
5657-68,2013.

[20] Brune, W., M. Nevels, and T. Shenk,
"Murine cytomegalovirus m41 open reading
frame encodes a Golgi- localized antiapoptotic
protein,"JVirol,77(21), p. 11633-43, 2003.

Tao dong Murine Cytomegalovirus (MCMV) dot bién
bang ky thuat 'dot bién tao ma nhan biét chuyén biét'

(DNA signature tag mutagenesis)
Vii Gia Phong

TOM TAT

Cytomegalovirus (CMV) thudéc phén Iop Beta cua ho virus Herpes. Cytomegalovirus ¢ ngudi (HCMV)
dwoc phdt hién cdc quén thé ngudi. Trong khi vén khéng cd triéu chirng hodc chi gdy ra hdu qud cén
IGdm sang nhe & nhitng nguoi khoe manh, HCMV gdy ra cdc triéu chirng suy nhuwoc & nhitng nguoi cé hé
théng mién dijch bj tén hai nhu mu 10a, viém phéi & bénh nhén AIDS, réiloan chire néing tdm thén hodic
hanh vi & tré so'sinh va thiic ddy tir chéi tiép nhdn cdc mé cdy ghép. Con tdi té hon thé niva, virus sé hinh
thanh mét bénh nhiém trung tiém én va dai dédng sudt doi. Hién tai, khéng cé vaccine hodc phwong
phdp diéu tri hiéu qué cho virus HCMV trén Iém sang. Ngodi ra, nghién ctru HCMV la mét thdch thirc
curc Ién vivirus Beta Herpes cé tinh dédc trirng cao. HCMV khéng gdy nhiém & cdc déng vat hivu nhii khdc
ngodi ngudi. PEvuwotquardo can nay do HCMV dwa ra, cdc nha nghién ciru st dung Cytomegalovirus
gdy bénh trén chuét nhat (MCMV) vi MCMV cé chung mirc dé turong dong di truyén va biéu hién bénh
cao vdi HCMV. Trong nghién ctru nay, Bacterial Artificial Chromosome (nhiém sdc thé vi khudn nhén
tao) dwoc phdt trién trong Phong thi nghiém Liu Fenyong - UC Berkeley duoc két hop vdi ky thugt dét
bién tao mé chuyén biét (signature mutagenesis) dé tao ra dét bién xda cho tirng gene mét trong sé
170 gene trong pSM3fr - cGu tric MCMV BAC.VGi thiét ké mdi lg cua minh, chiing téi dé tao thanh céng
cdc dot bién duwoc gdn thé va chirng minh rdng chung téi cé thé phdn biét tirng virus duroc gén md nhdn
biét DNA (DNA signature) riéng biét véi nhau. Nghién ctru nay tao tién dé ky thudt dé phdt trién cdc
virus suy giam déc tinh tao tién dé cho viéc phdt trién vaccine va xdc dinh dé quan trong cia tirng gene
ctavirus détao.

Tirkhda: signature mutagenesis, vaccine, virus herpes, virus Cytomegalovirus
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