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Pilot-scale preparation of clinical-gradethird generation
lentivirus
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School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, Zhejiang, China

Abstract: Gene therapy is a rapidly developing field. The most widely used technique for foreign gene transfer is
lentiviral-mediated gene therapy. Lentiviral vector has been developed from the first generation to the third generation in terms
of safety. The preparation of lentiviruses with high titer remains difficult. In this study, a Fibra-Cel sheet carrier was used as
an HEK293T cell carrier matrix, and several sterile cell culture spinners were combined and cultured on aroller bottle machine
to scale up the adherent cells. The virus titer was maximized by screening the factors to optimize the lentivirus titer in the
third-generation lentivirus packaging process one by one. Fibra-Cel sheet vector was successfully used as the matrix of
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HEK293T cell adhesion to culture adherent cells at large scale. The optimal conditions for large-scale preparation of the
third-generation lentivirus by bottle roller were screened and three batches of lentiviruses were produced on pilot scale. The
production time of lentivirus was shortened from 120 hours to 54 hours from plasmid transfection to virus collection; in terms
of cost, arolling bottle machine was used instead of a bioreactor, leading to lower cost and no need for repeated sterilization
during the whole process. The safe, effective and low-cost operation of successful production will provide a technical base for
the large-scale preparation of lentivirus and thus lay afirm foundation for its clinical application.
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Fig. 1 Transgene vector and third generation lentivirus system.

http://journals.im.ac.cn/cjbcn



BRER FhidfSInKENE=RIERS 1311

Fibra-Cel

230

E

=

:32 20 -

E ns
= 10

0 L —
Cytodex 1 Cytodex 3 Fibra-Cel

B2 FHAEERBRKL

Fig. 2 Optimization of vectors and transfection methods. (A) Microscopic analysis in which three vectors are co-cultured
with cells, separately. (B) Comparison of packaging the lentivirustiter of three kinds of vectors. (****P<0.000 1).
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Fig. 3 Optimization of

cell culture conditions. (A) Effect of different spinner speeds on cell enrichment at 1x10%/mL,

2x10%/mL cell plating density. (B) Microscopic image of 293T cells on a Fibra-Cel disk (400x). Disks had been rinsed
with phosphate-buffered saline, treated with trypsin and rinsed in DMEM to remove the bulk of the cells. Cells were
fixed with 70% isopropanol and stained with Hematoxylin.
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Fig. 4 Optimization of virus packaging condition. (A) Effect of different concentrations of sodium butyrate on
lentivirus titer. (B) Effect of different PEI: DNA ratios on lentiviral packaging. (C) Effect of different total plasmids on
lentiviral packaging. (D) Light-emitting condition under a fluorescent microscope after packaging green light plasmid at
48 h. (**P<0.01, ***P<0.001, **** P<0.000 1, ns: not significant).
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with Fibra-Cel at different times. (B) Glucose levels. (C) The supernatant is first collected at different times. (D) The

supernatant was collected for the second time. **P<0.01.
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Transtection

+ After plating the cells for 2 h. the cells were transfected with a total plasmid concentaation of 1.6 pg/mL

« PEL:DNA=3:1

Harvest

+ After transfection of the plasmid. the supernatant is first collected at 38 h

* Afler the first supernatant and the medium was changed, the supernatant was collecied for the second lime at 12 h

» Mix the supernatant, centrifuge at 1 500 r/min for 5 min. filter with 0.45 pm acctate membrane

L

End-ot-production

« Concentration of virus supcrnatant by ultracentrifugation
» Transduction of Jurkat cells o calculate viral tilers

¢ Optimize the optimal MOI by transducing T cells

» Quality control test

* Freeze the virus below —80 °C

6 ||§I$$IJL/}IL%E.

Fig. 6 Clinical manufacturing flow chart.

®1 RN E~EHSE

Tablel Production of lentivirus vector in the cellroll

Batch Total culture Total plasmid Titer H1x10° Titer H2x10° Total volume Average titer
number volume (mL) (ng/mL) (TU/mL) (TU/mL) harvested (mL) (TU/mL)
GFPO1 1200 1.6 7.84 4.09 2400 5.90
GFP02 1200 1.6 9.90 3.67 2 400 6.78
GFPO3 1200 1.6 10.12 5.64 2400 7.88

http://journals.im.ac.cn/cjbcn
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Table2 Main quality control indicators

. Endotoxin Residual BSA The total residual
Batch number pH Fungus Bacterial Mycoplasma (EU/2x10° TU) (ng/2x10° TU) DNA (ng/2x10° TU)
GFPO1 7.5 ) ) ) 1.9 0.5 308
GFPO02 7.5 =) ) =) 25 11 297
GFPO03 7.5 ) ) ) 22 0.8 261
EU referencevalue 7.0-8.0 ) ) ) <25 <1500 <4 000
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