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Abstract

The serial passaging to accumulate genetic changes is one of the methods commonly used in
live-attenuated dengue vaccine development. In addition, extensive serial passaging in cell
lines, such as C6/36 from Aedes albopictus mosquito and Vero cells from African green monkey
kidney epithelial cells, routinely used for virus research or stock collection also resulted in
phenotypic changes. However, there is still no clear information connecting genetic changes to
phenotypic changes observed during serial passaging. In this study, we isolated dengue virus
from the plasma of a dengue patient and then serially passaged dengue virus in C6/36 and Vero
cells in triplicate. The virus from serial passages showed phenotypic changes including foci size
and pattern of foci. The dengue virus serially passaged in C6/36 and Vero cells started to
develop the specific patterns of foci at the third passage after virus isolation from the plasma.
The dengue virus cultured in Vero cell produced large foci since passage three (P3) onwards.
Therefore, dengue virus from clinical isolation should not be cultured beyond the second
passage to retain the original phenotype. Dengue virus cultured in C6/36 and Vero cells from
passage 1 (P1), passage three (P3), and passage five (P5), were selected for genome sequencing
by Illumina platform. The genome sequencing data revealed that genotypic changes occurred
since the P1. Only 39 and 37 of 1,031 original variants detected in dengue virus sequenced from
patient’s plasma (P0) were transferred to P1 of C6/36, respectively. However, only 14 and 24
variants still remained in P3 and P5 from C6/36 and Vero cells. Only eight conserved variants
were detected in PO (patient’s plasma) and P1, P3, and P5 of dengue cultured in C6/36 and
Vero cells. New variants were found in all three passages of both cell lines, especially Vero. The
cell-type specific variants were also observed in dengue virus from C6/36 and Vero cells. There
are 20 from 22 Vero-specific variants found in coding region, whereas all of C6/36-specific

variants were located in UTR. Therefore, Vero cells seemed to drive the higher rate of genotypic



and phenotypic change in dengue virus population than that of C6/36 cell line. The variants
which may associated to phenotypic change were identified. There are 19 variants detected
only in P3 and P5 of Vero which may related to large foci. Interestingly, all 19 variants are non-
synonymous with several variants located in NS4B gene. However, the correlation of these
variations to phenotypic change or dengue fitness need to be further investigated.
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