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Modified and Improved DNA Extraction Method for Molecular
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Dear editor,
Direct fungal DNA extraction using commercial kits

from whole blood or its components, such as serum and
plasma, is challenging with poor sensitivity, mainly due
to the abundance of red blood cells and the low number
of fungal cells present. Fungal DNA extraction from pos-
itive fungal blood culture bottles offers a higher chance
of DNA recovery for detection as the number of fungal
cells increases. However, this extraction is often challeng-
ing due to many inhibitory factors, i.e., abundant interfer-
ing human DNA, blood preservatives, and rich blood cell
components (1). Thus, we proposed a modified extraction
method that successfully detected and identified various
Candida species to avoid problems mentioned above. This
method helps shorten the relative turn-around-time, TAT
(pure culture is usually used for DNA extraction in nor-
mal circumstances), and avoid using toxic chemicals, i.e.
phenol-chloroform, lysis buffer, proteinase K, or expensive
lyticase enzymes. It overcomes the limitation of existing
commercial kits usually designed either for blood or fun-
gal DNA extraction (2, 3).

We developed the in-house method that involved in-
cubating 1 ml of positive blood culture bottle sample in
a heating block at 95°C for 30 min with vortexing for 15 s
every 10 min. It was followed by centrifugation at 18,000
g for 10 min. Next, the supernatant was transferred to a
sterile microcentrifuge tube with an equal volume of ab-
solute ethanol. A 1/10th volume of 3M sodium acetate, pH
5.2, was gently added and mixed by inversion to precipi-
tate the DNA and incubated on ice for 20 min. Following
incubation, the tube was centrifuged for 15 min at 11,000 x
g to obtain the pellet. The pellet containing the extracted

DNA with minute blood traces (haem) was purified using
the ExpinTM Combo GP kit (GeneAll Biotechnology, South
Korea). The DNA eluates were kept at -20°C until use, as in-
dicated in the schematic illustration (Figure 1A). Standard
PCR assay with initial denaturation: 95°C, 4 min; denatura-
tion: 95°C, 20 s; annealing: 62°C, 15 s; and extension: 72°C,
30 s, with one cycle for initial denaturation and 30 cycles
repeated for denaturation, annealing, and extension us-
ing universal pan-fungal internal transcribed spacer (ITS)
primers successfully amplified the ITS region of the ex-
tracted DNA samples (Figure 1B).

The identification of the isolates was confirmed by di-
rect sequencing of the purified PCR products. The inter-
preted sequencing results identified six clinical Candida
species of different amplicon sizes between 350 - 850 bp.
The identified species included C. glabrata (~ 848 bp), C.
tropicalis (~ 507 bp), C. albicans (~ 516 bp), C. tropicalis
(~ 504 bp), C. albicans (~ 516 bp), and C. auris (~ 359 bp)
(Figure 1B). The extracted DNA showed good integrity and
shortened the TAT. The yield is adequate as a template for
PCR and simple cloning. The method is simple, rapid, af-
fordable, and environmentally friendly. It helps rapid de-
tection of bloodstream yeastCandida species from positive
blood culture bottles. Hence, it can help initiate timely and
appropriate antifungal therapy
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Figure 1. A, modified DNA extraction protocol for Candida isolates; B, duplicate PCR results. Legend: Lane M, DNA molecular weight marker 100 bp (ThermoFisher); Lanes NC,
no template control; Lanes 1 & 8, C. glabrata; Lanes 2 & 9: C. tropicalis; Lanes 3 & 10: C. albicans; Lanes 4 & 11, C. tropicalis; Lanes 5 & 12, C. albicans; Lanes 6 & 13, C. auris; Lane PC,
positive control (C. glabrata ATCC 2001) (~ 848 bp).
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