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Disclaimer

DISCLAIMER - FOR INFORMATIONAL PURPOSES ONLY; USE AT YOUR OWN RISK

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,
or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have
undergone a formal approval of any kind. Information presented in this protocol should not substitute for
independent professional judgment, advice, diagnosis, or treatment. Any action you take or refrain from
taking using or relying upon the information presented here is strictly at your own risk. You agree that
neither the Company nor any of the authors, contributors, administrators, or anyone else associated with
protocols.io, can be held responsible for your use of the information contained in or linked to this protocol
or any of our Sites/Apps and Services.

Abstract

Here we describe the construction of a derivative of pLXSN, called pLXSN-HygR, that expresses a hygromycin
resistance gene rather than a neomycin resistance gene. We also describe the construction of pLXSN-HygR
derivatives that express the EGFR, ERBB2, or ERBB3 genes. Thus, these constructs are ideal for studying the
functional effects of ERBB4 heterodimerization with EGFR, ERBB2, or ERBB3.

Troubleshooting
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Introduction

1 Recombinant retroviruses are commonly used to direct the ectopic expression of genes
in infected cells. There are two significant advantages to this approach. Following
infection of the target cell, the recombinant retroviral genome is reverse-transcribed and
subsequently integrated into the host cell genome, enabling stable ectopic gene
expression. Recombinant retroviral expression vectors typically contain a drug-
resistance gene, allowing the selection and maintenance of stably infected cells.

2 We have previously reported the construction of recombinant retroviral expression
vectors based on pLXSN [1] that express the EGFR, ERBB2, ERBB3, or ERBB4 receptor
tyrosine kinase genes [2, 3]. These constructs are useful for studying the role of these
genes in regulating cellular proliferation, particularly in tumor cells.

3 However, ERBB family receptor tyrosine kinases can undergo heterodimerization,
thereby diversifying the effects of ERBB receptor signaling [4, 5]. Therefore, there is a
need for constructs that enable the simultaneous ectopic expression of two ERBB
receptor tyrosine kinase genes. Hence, here we describe the construction of a
derivative of pLXSN, called pLXSN-HygR, that expresses a hygromycin resistance gene
rather than a neomycin resistance gene. We also describe the construction of pLXSN-
HygR derivatives that express the EGFR, ERBBZ2, or ERBB3 genes. Thus, these
constructs are ideal for studying the functional effects of ERBB4 heterodimerization with
EGFR, ERBB2, or ERBB3.

Methods

4 Construction of pLXSN-HygR
We have previously briefly described the construction of pLXSN-HygR [6]. The plasmid
pSV2-Hyg [7], which encodes the hygromycin resistance gene [8], is a generous gift
from Daniel DiMaio.

5 The plasmid pSV2-Hyg was digested with Bglll, after which the overhang was filled using
the Klenow fragment of the E. Coli DNA polymerase |. This product was digested with
Hindlll, releasing a 1348 bp fragment that contains the hygromycin resistance gene; the
hygromycin resistance gene is 1026 bp in length (nt 2050 to 3075 of pLXSN-HygR) and
encodes a 341 aa protein. Therefore, this fragment was used as the insert for pLXSN-
HygR. The Hindlll site of this fragment lies approximately 30 nt upstream of the start
codon of the hygromycin resistance gene, whereas the former Bglll site of this fragment
lies approximately 290 nt downstream of the stop codon of the hygromycin resistance
gene.

A
The plasmid pLXSN [1, 3] ( B PLXSN.dna 48KB _ Eigure 1) was digested with Hindlll
and Nael. Note that Nael produces blunt ends. The largest fragment (5071 bp) of this
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digestion is missing the neomycin resistance gene and was used as the vector for

pLXSN-HygR.
(5855) Sspl SaclII (154)
(5650) XmnI
(5531) Scal Ascl (617)
(5421) Pvul
(5223) Asel PshAI (751)

Spel (900)

Afel (1163)

BstEIT (1327)

PLXSN
6043 bp

BsrGI (1522)

EcoRI (1644)

Hpal (1652)

PaeR7I - PspXI - XhoI (1655)
BamHI (1660)

SFil (1944)
Stul (1990)
AvrII (1991)
HindIII (2007)
BclI* (2035)
BsaBI* (2053)

(4158) AfIIII - Pcil

(3981) NdeI
(3931) BstZ171
(3930) Accl

Nael (2696)
RsrII (2710)

(2979) Nael BstBI (2876)

(3386) Xbal

Figure 1. A map of pLXSN (pLXSN.dna — see link above) is shown. Note that the
neomycin resistance gene is flanked at the 5’ end by a unique Hindlll site (nt 2007) and at
the 3’ end by a Nael site (nt 2979). Thus, the 5071 bp Nael-Hindlll fragment of pLXSN

serves as the vector for pLXSN-HygR.

7 The pLXSN-Nael-Hindlll fragment was ligated with the pSV2-Hyg-HindllI-Blunt fragment
and the ligation reaction product was electro-transformed into DH10B E. cofi. Ampicillin-
resistant colonies of E. coli were expanded, and minipreps were screened for the
presence and correct orientation of the hygromycin resistance gene insert. NGS has
validated this construct, and the map of the resulting sequence (

A
E PLXSN-HygR.dna 50KB y is shown in Figure 2.
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(6241) SspIl

(6036) XmnI

Ascl (617)

(5659) FspI

(5609) Asel
Spel (900)

Afel (1163)

BStEII (1327)

BsrGI (1522)

Hpal (1652)
sall (1661)
AbsI (1667)
BamHI (1672)

pLXSN-HygR
6429 bp

(4544) AfILII - Pcil
Sfil (1956)

Stul (2002)
AvrII (2003)
HindIII (2019)

(4428) BspQI - Sapl

(4317) Bstz171
(4298) BsaAl

BfuAI - BSpMI (2363)
AsiSI (2414)
RsrII (2458)

(3772) Xbal
BtgZI (2722)

(3378) Bsgl
(3301) Alel BIpI (3201)

Figure 2. A map of pLXSN-HygR (pLXSN-HygR.dna - see above for link) is shown. Note
the unique Ascl, Avrll, Xmnl, Hindlll, Asel, and Stul sites used to generate pLXSN-HygR-
EGFR, pLXSN-HygR-ERBB2 and pLXSN-HygR-ERBB3.

8 Construction of pLXSN-HygR-EGFR
To generate the pLXSN-HygR vector fragment, which contains the hygromycin
resistance gene, we digested pLXSN-HygR (pLXSN-HygR.dna - see above for link) with
Avrll and Ascl (Figure 2) and isolated the 5043 bp fragment. To generate the EGFR

cDNA fragment, we digested pLXSN-EGFR ( B pLXSN-EGFR.dna 69KB ) [2, 3] with
Ascl and Avrll and isolated the 5521 bp fragment (Figure 3).
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SaclIl (154)
(9568) Pvul Ascl (617)

PshAI (751)
(9370) Asel Spel (900)

10,000

%
3 UTR (Besta
PR promoter Ma-us)

BsrGI (1522)

Hpal (1652)

PspXI - Xhol (1655)
SalI (1661)

NotI (1729)

(8078) BstZ171

PLXSN-EGFR

10,190 b
(7533) Xbal P

(7023) BstBI

(6857) RsrIl Psil (3352)

(6200) BsaBI*
(6138) Avril
(6137) Stul

DralIll (3964)

(5802) Xhol
(5792) SbfI BgIII (4646)

Figure 3. A map of pLXSN-EGFR (pLXSN-EGFR.dna - see above for link) is shown. Note
the unique Ascl site at nt 617 and the unique Avrll site at nt 6138. The 5521 bp Ascl-Avrll

fragment of pLXSN-EGFR encodes the EGFR cDNA and was used to construct pLXSN-
HygR-EGFR.

9 The pLXSN-HygR-Avrll-Ascl fragment was ligated with the pLXSN-EGFR-Ascl-Avrll
fragment and the ligation reaction product was electro-transformed into DH10B E.
coli. Ampicillin-resistant colonies of E. coli were expanded, and minipreps were
screened for the correct recombinant plasmid. NGS has validated this construct, and the

map of the resulting sequence ( E PLXSN-HygR-EGFR.dna 68KB ) js shown in Figure
4.
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AmpR promoter

AsclI (617)
(9794) Fspl

(9744) Asel Spel (900)

BsrGI (1522)
Hpal (1652)
PspXI (1655)
Sall (1661)
BamHI (1703)
NotI (1729)

(8452) Bstz171

PLXSN-HygR-EGFR
10,564 bp

(7907) Xbal
BamHI (3042)

(7336) BlpI

PsiI (3352)

NgoMIV (3718)
Nael (3720)

(6593) RsrII

(6549) AsiSI BamHI (4073)

(6138) AvrIl

(6137) Stul
BamHI (4612)

(5807) BamHI BgIII (4646)

(5792) SbfI

Figure 4. A map of pLXSN-HygR-EGFR (pLXSN-HygR-EGFR.dna — see above for link) is
shown.

10  Construction of pLXSN-HygR-ERBB2
We have previously briefly described the construction of pLXSN-HygR-ERBB2 [9]. To
generate the pLXSN-HygR vector fragment, which contains the hygromycin resistance
gene, we digested pLXSN-HygR (pLXSN-HygR.dna - see above for link) with Hindlll and
Xmnl (Figure 2) and isolated the 4017 bp fragment. To generate the ERBB2 cDNA

fragment, we digested pLXSN-ERBB2 ( B pLXSN-ERBB2.dna 83KB ) [2 3] with Xmnl
and Hindlll and isolated the 6469 bp fragment (Figure 5).
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(9719) XmnI
(9490) Pvul

(9292) Asel
| 3'LTR (D%t
AmpR promoter aU3)

SspI (9924)

Ascl (617)
PshAI (751)
Spel (900)

BsrGI (1522)
Hpal (1652)
Xhol (1655)

(8227) Pcil

(8050) Ndel

pLXSN-ERBB2
10,112 bp

(7455) Xbal

(6779) RsrIl

i BspEI* (3803)
(6076) HindIII
(6060) AvrII
(6013) Sfil

(5723) Xhol
(5649) Xbal
(5639) NotI

(5589) Xbal

Ndel (4098)

Mrel - SgrAI (4445)

Figure 5. A map of pLXSN-ERBB2 (pLXSN-ERBB2.dna - see above for link) is

shown. Note the unique Hindlll site at nt 6076 and the unique Xmnl site at nt 9719. The
6469 bp Xmnl-Hindlll fragment of pLXSN-ERBB2 encodes the ERBB2 cDNA and was used

to construct pLXSN-HygR-ERBB2.

11 The pLXSN-HygR-HindllI-Xmnl fragment was ligated with the pLXSN-ERBB2-XmnlI-
Hindlll fragment and the ligation reaction product was electro-transformed into DH10B E.
coli. Ampicillin-resistant colonies of E. coli were expanded, and minipreps were
screened for the correct recombinant plasmid. NGS has validated this construct, and the

A
map of the resulting sequence ( B pLXSN-HygR-ERBB2.dna 70KB ) is shown in Figure

6.
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(10,298) SspI AmpR promoter )

(10,093) XmnI

(9716) Fspl Ascl (617)
(9666) Asel

Spel (900)

BsrGI (1522)
Hpal (1652)

(8601) Pcil
(8485) BspQI - Sapl

___— BstBI (2184)

PLXSN-HygR-ERBB2

10,486 bp BamHI (2683)

(7258) BIpI

\ BamHI (3773)

BamHI (3896)

(6515) RsrII BamHI (3974)

(6471) AsiSI

(6076) HindIII
(6060) AvrIl
(6013) SFil

(5729) BamHI
(5639) NotI
(5583) BamHI

Mrel - SgrAl (4445)
BamHI (4532)
BclI* (4616)

Figure 6. A map of pLXSN-HygR-ERBB2 (pLXSN-HygR-ERBB2.dna - see above for link) is

shown.

12 Construction of pLXSN-HygR-ERBB3

We have previously briefly described the construction of pLXSN-HygR-ERBB3 [9]. To
generate the pLXSN-HygR vector fragment, which contains the hygromycin resistance
gene, we digested pLXSN-HygR (pLXSN-HygR.dna - see above for link) with Stul and
Asel (Figure 2) and isolated the 3607 bp fragment. To generate the ERBB3 cDNA

fragment, we digested pLXSN-ERBBS3 ( B pLXSN-ERBB3.dna 69KB y 5 3] with Asel

and Stul and isolated the 7116 bp fragment (Figure 7).
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AmpR promoter

BssHII (566)
(9837) Scal Ascl - BssHII (617)

(9727) Pvul

Spel (900
(9529) Asel PeXi (300)

Sall (1707)
Xbal (1713)

(8464) AFILII - Pcil PaqCl (1804)

(8287) Ndel

(8237) BstZ171 KFII (2112)

pPLXSN-ERBB3
10,349 bp

(7791) BssHII
(7692) Xbal

BspEI (2952)

(7182) BstBI

(7016) RsriIl

(6897) BssHII
Dralll (3547)

(6359) BsaBI*
(6296) Stul
(6250) Sfil

T3 promoter

(5900) NotI
(5893) Xbal
(5732) SnaBI

Ndel (4068)

BgIII (4593)
PmII (4916)

BIpI (5109)

Figure 7. A map of pLXSN-ERBB3 (pLXSN-ERBB3.dna - see above for link) is

shown. Note the unique Stul site at nt 6296 and the unique Asel site at nt 9529. The
7116 bp Asel-Stul fragment of pLXSN-ERBB3 encodes the ERBB3 cDNA and was used to
construct pLXSN-HygR-ERBB3.

13 The pLXSN-HygR-Stul-Asel fragment was ligated with the pLXSN-ERBB3-Asel-Stul
fragment and the ligation reaction product was electro-transformed into DH10B E.
coli. Ampicillin-resistant colonies of E. coli were expanded, and minipreps were
screened for the correct recombinant plasmid. NGS has validated this construct, and the

map of the resulting sequence ( B oLXSN-HygR-ERBB3.dna 90KB ) is shown in Figure
8.
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AmpR promoter

Ascl (617)
(9953) Fspl

(9903) Asel Spel (900)

Afel (1163)

T7 promoter

Sall (1707)

MCS

PaqCI (1804)

ﬁ[}elta-ug)> Q :

5'(7‘/9

(8838) AfILII - Pcil

(8611) BstZ171 KfII (2112)

NgoMIV (2529)
NaeI (2531)

pLXSN-HygR-ERBB3
10,723 bp

(6752) Rsril
(6708) AsiSI

SV40 promoter

(6296) Stul

(6250) Sfil BgIII (4593)

T3 promoter PmII (4916)

(5900) NotI SnaBI (5732)

Figure 8. A map of pLXSN-HygR-ERBB3 (pLXSN-HygR-ERBB3.dna — see above for link) is
shown.

Conclusion

14 Here we describe the construction of a recombinant retroviral vector (pLXSN-HygR) that
carries the hygromycin resistance gene instead of the neomycin resistance gene, as well
as derivatives that also carry the EGFR, ERBB2, or ERBB3 cDNAs (pLXSN-HygR-EGFR,
pLXSN-HygR-ERBB2, and pLXSN-HygR-ERBB3, respectively). These constructs,
together with the recombinant retroviral vector that carries the neomycin resistance gene
and the ERBB4 cDNA (pLXSN-ERBB4) [2, 3], will enable us to generate bi-recombinant
cell lines to study the effects of ERBB4 receptor heterodimerization with the other ERBB
family receptors.
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