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Abstract Various antimicrobial peptides (AMPs) from microalgae have shown antibacterial,
antiviral, antifungal, anticancer, and antioxidant effects, and play crucial roles in medical
applications, aquaculture-related disease management, and the food industry. Magainin 2 (MAG2),
an AMP, exhibits high antibacterial and antitumor activity, necessitating an efficient recombinant
expression system for low-cost, large-scale production. To enhance MAG2 secretion efficiency
in Chlorella, we constructed the SS:MAG2:His vector using the known Chlamydomonas
reinhardtii  CAl signal sequence (SS) and obtained a stable transformant via an
Agrobacterium-mediated transformation method and RT-qPCR. ELISA results revealed that the
MAG?2 content secreted into the medium by the SS:MAG2:His transformants increased
proportionally with mRNA expression. These findings offer a strategy for high MAG2 secretion
in the Chlorella vulgaris platform, potentially minimizing downstream processing costs.
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Figure 1. Characteristics of the SS:MAG2:His vector
introduced into Agrobacterium (A) Schematic
representation of the binary vector constructs
SS:MAG2:His used for C. vulgaris transformation
in this study. LB, T-DNA left border; RB: T-DNA
right border;
CaMV 35S,
promoter; His tag, 6xHistidine epitope tags; SS:
NOS polyA, NOS nopaline
synthase terminator. (B) PCR of the SS:MAG2:His.
The orange arrow indicate the 69 bp fragments of
MAG2. Lanes M, the GeneRuler Ultra Low Range
DNA Ladder; Lane 1, the E. coli PCR product;

Lanes 2, the A. tumefaciens PCR product.

hptll, hygromycin resistant gene;

Cauliflower Mosaic Virus 35S

Signal Sequence;
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SS:MAG2:His | E| & A2+ttt [30]. A12HE #HE
v EBEE 2FH94 fAdAx BdE fFEske
Cauliflower mosaic virus (CaMV 35S) ZZZ R E [31]

7HA AL e A= vkely gl M E o] th(Figure 1A).
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T v et FAHE AT 0.5% glucoses
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RO|= C vulgarise =323 3 3(Figure 2A), ©]
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gl= At webA, SS:MAG2:His 3 dx e C.
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Q13} % Hh(Figure 20C).
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C. vulgaris BAA W MAG2 =] &ld A
ASAES YA O E MAG2 mRNA T3-S 5Hels)
7] 913l 59 S iR AT B E A

2 A}E38}o] RT-qPCRS 53 8FATH MAG2 mRNA
-2 B0 A3 MAG7F =9 E EAR] ¥
13H A (T1~T2)oll A MAG2 mRNA Q] Hg 2 Q1

71 &1 th(Figure 2D). ©1E F3l C. vulgaris

ARAZA Yol MAG2 F-R-A7Y C. vulgaris B2 A

Y

iﬂll

OBL OIN FN

D
C. vulgaris  SS:MAG2:His = (D)
P 3 <
7 T .} " 160
N EERE SNBSS 3
{ ,-,;;l N R TR \\ - s =120
;I"g ;. i...r% = ' = 5t
5 PR g 2z 2 *
I E 4
(B)/ - m— 2 g
Lgee .‘.':h = [z N T1 T2
. : 4 Lo 52 ol CI —
;ﬂ*’;ﬁ%* S 4 | E SS:MAG2:His
- S E -
© SS:MAG2:His ()
200 *
M N T1 T2 <

S 150 *
100
)

MAG2 (ng/ml)
in Supernatant

N T1 T2

SS:MAG2:His

Figure 2. Screening and mRNA levels of C. wvulgaris
transformants, SS:MAG?2:His. (A) Colony formation
of Agrobacterium-mediated C. vulgaris transformation
on the selection plates including 20 pg/ul Hygromycin
and 150 pg/pl Cefotaxime. (B) Stable transformants
obtained through serial subcultures at 2-week intervals
on the selective medium containing Hyg® and Cef'™.
(C) PCR analysis confirmation from gDNA of the
SS:MAG2:His transformants using the MAG2 specific
primers. Lanes M, the GeneRuler Ultra Low Range
DNA Ladder; T1~T2, two independent transformants;
N, the negative control based on non-transformed C.
vulgaris. (D) Relative expression levels measured by
RT-qPCR in the untransformed and the transformed
C. vulgaris. Error bars indicate the standard error
(S.E.). The 18S rRNA gene was used as an internal
control. Asterisks indicate significant differences (p <
0.005, Student’s t-test) (E) Quantitation of MAG2 in
the supernatant of the transformed C. vulgaris using
ELISA assay. (p < 0.001, Student’s #-test)
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reinhardtii Fr2ll CAl A1& A E(SS)H = HHsH
MAG2ZE o] &3} SS:MAG2:His WE S A &3},
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3} RT-qPCRE ©|-&3te] FE2Hetol| A g s F2
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MAG29] ©uld ¥&d S ELISA assay® 24 23}
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MAG22] 338 mRNA 23 ol v g3ty F715HA
ot 219 23= C ovulgaris EREFNA MAG29]
FE&AA Ao Eu] Yt A AFsty T
Ed A H&S HAasstr] A% Al 2Hld 282
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