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Abstract : Digital microfluidic electroporation system was used for the transformation of microalgae and we have obtained
higher transformation efficiency and viability than that of conventional method. Key parameters of electroporation such as pulse
voltage, number, and duration time were systematically investigated for two different microalgal strains with and without cell
wall. We have found that cell wall does not always have negative effects on the gene transformation of microalgae. Parallel
processing of proposed digital microfluidic electroporation was demonstrated together with on chip culture of microalgae.
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Figure 1. Schematic of a digital microfluidic electroporation experimental setup.



92 HA7%, AW ARE, 20159 69

H71 9% A2 E:‘M FASITHI. ST A7) 852 919
£ o] 5 A Aolo] AAH AR A7t Telof o]

uj ol Figure 1o] Uhehul uie} gro] 27| 4F & AHEP
needle)o] 7HEl Aol o] H Al2®He] ol o]k,

22 A=

AR B AT AR AT oA Lok

oA 7 AR 2 LA ST W AREe] ofs) AT
Flo] & mdl A|3E£2] Chlamydomonas reinhardtii7} A8
ATk Al o] GoFS A Ey] 98 & Ao A= Chlamy-
domonas reinhardtii = A|3E¥ o] ZX|3}= OF*“}—(CC-IZS)F—]-
FAAS Bl Alxelo] gl FAMO] F(ce-503) F Fol

A FAAE ABE +ReAc AL ATl A5B
DNA+ =gHA &3 ol 2 (yellow fluorescence protein, YFP)
i gemed DA Sl Wl Tk
= A}gsigo
2k Ao HEE YEPS] S A
fluorescence activated cell sorter, FACS)ES E3l g
& uigo AZsio

éé

[

o kI o
™ e ox
Lo o H‘
=z 4
i)
tio 2
o o oo
EQ
%
;2
0y
9
=
9 B
E
[N
%
a>

7

~

o ofr B o
ol
)

N

>
oar
0z
rt

N
)
ot
a4

Qh

o AFEE AES] FS 1x 10°7)E T

= 10 pL= }a 483}
HjQFH-2- 500 pLE ARE-5to] F AE
FYUsHA fAIsHA AF
) plasmid DNA ©F 1.37 x
0 Sfsgsls ok o viel 105 AHel AHgstste)
Figure 20l= tj A&
471268 4 3ol ol gick SuI st DNAS
WA o] P2 FF & %@’/{Z@% Els -‘H 71345 & H=HEP
needle)o]] ¢ A] 7]J_ AdA =7 <ﬂ7}o]-oc](x}/q]
gt HEFRAE AoA =9) A
Fo] &RE HAL2 EP needlec]] ﬂ@ g FA

D)

)

N

fr 2 oy
1o fo o
o oy &
—iO —{0 I

> 2
%
Ao e

=2

)
oo x> N opm o @
=
b
o
4

>
it
@)
Z
>
b

rN I
)
2
)

3 1> 2

3
lm
fil -

:?g
>
M

s (59 A1) 24 ol e el

Cellsuspension 4
DNA Solution
B & - -
2 Coalescence 5 =

2 & .- -
3 Mixing

s o ¢ 1
.l

1mm ‘
poreeeng
2 &2 =a A

Figure 2. Digital microfluidic electroporation procedure.
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Figure 4. Effects of electroporation parameters on the transforma-
tion efficiency of two algal strains (cc-503, cc-125). In
each graph, the reference case is 48 V, number of pulses n =
8, and pulse duration 50 ms, i.e., other conditions remained
the same as the reference case.
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