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Abstract Co-culture system and exogenous growth factors are commonly used in induction of directional
differentiation of stem cells towards sensory hair cells. In order to combine these two strategies in further work, we
designed a lentiviral vector which could simultaneously express active IGF1, EGF and FGF2. The coding sequence
for active epidermal growth factor (EGF) was cloned by RT-PCR with RNA from human colorectal cancer SW620

cells, and the coding sequences for active insulin-like growth factor 1 (IGF1) and fibroblast growth factor 2
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(FGF2) were artificially synthesized. The coding sequence for the signal peptide of human immunoglobulin (Igk)
responsible for protein secretion and sequence for internal ribosome entry site (IRES) responsible for translation
initiation were cloned from plasmids pSecTag2A and pIRES2-EGFP, respectively. The coding sequences for Igk
and three growth factors were fused respectively with IRES spacers in between, cloned into a lentiviral expression
plasmid with green fluorescent protein (GFP) reporter, pLVX-IRES-ZsGreenl, and packaged into recombinant
lentiviruses. HEK293T cells were infected by the lentiviruses and screened for single cell clones with GFP
expression by limited dilution. The expression of IGF1, EGF and FGF2 were examined by Western blot, and
proliferation assay of human lung cancer A549 cells was used to evaluate the activity of the secreted growth factors.
In conclusion, we successfully constructed a lentiviral vector which could simultaneously express functionally
active IGF1, EGF and FGF2 when introduced into mammalian cells in this work, providing a powerful tool for

designing engineered cells expressing these three growth factors used in co-culture system to induce directional

differentiation of stem cells.
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Kz: Kozak[¥41; Tgk: G Be Bk FIgBE(T 5 Ik IRES: A FIZMEARIE AL 215 TGF1: R SRR 115 EGF: %A KA T, FGF2: JR 4T 44 i

AR T2,

Kz: Kozak sequence; Igk: signal peptide of immunoglobulin Igk chain; IRES: internal ribosome entry site; IGF1: insulin-like growth factor 1; EGF:

epidermal growth factor; FGF2: fibroblast growth factor 2.

El1 7ELEIGF1. EGF. FGR2RIEZHKEN R BREE
Fig.1 Illustration of inserted fragment for active forms of IGF1, EGF and FGF2 expression vector
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Igk-EGF i Bt; M: DL2000 marker.

A: PCR products of Igk signal peptide, IRES and EGF. 1: the Igk signal peptide fragment; 2: the IRES fragment; 3: the EGF fragment; M: DL2000
marker. B: PCR product of Igk-EGF. 1: the Igk-EGF fragment; M: DL2000 marker.
E2 Igkf5SAk. IRES. EGFRIgk-EGFF58IPCR (&
Fig.2 Cloning of Igk signal peptide, IRES, EGF and Igk-EGF sequences by PCR
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M: 10 Kb plus DNA ladder marker; 1: EcoR I and Xba 1 double
digestion of pLVX-3GF plasmid.
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Fig.3 Construction and characterization of lentiviral vector

2

(B) 1

A:
158

&

I TG FEHEK 293 TAN(100%). 12 B13% FLEF; 2: H0 TR, B: Rz YL HEK 293 T/3GF AN I 7e [ (200%) «

12 W37 N AL 2: 980 4L

A: HEK293T cells after lentivirus infection (100%). 1: microscopy under bright field; 2: microscopy under fluorescent field; B: stablely infected
HEK293T/3GF cells (200x). 1: microscopy under bright field; 2: microscopy under fluorescent field.
El4 187% 5 R RHEK293 T4 A
Fig.4 Lentivirus infected HEK293T cells
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1 2 3 4
IGHI (6.2 kDa) - -¥
EGF (6 kDa) com— —
FGF2 (172kDa) ‘- s
GAPDH (36 kDa)  “SeG— -‘

1: HEK293T/3GF4N B4 8k; 2: HEK293 T4 M 24 3: HEK293T/

3GFE IR L3, 4: HEK293TH M 135

1: lysate of HEK293T/3GF cells; 2: lysate of HEK293T cells; 3: culture

medium of HEK293T/3GF cells; 4: culture medium of HEK293T cells.
&5 Western bloti&il| 4 < & F 3R i&

Fig.5 Expression of growth factors detected by Western blot
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Fig.6 Proliferation of A549 cells by CCK-8 assay
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