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Coronavirus structure and viral receptor ACE2 on the host cell surface
Membrane
glycoprotein

Spike
protein

Envelope
protein
Nucleocapsid
protein

U Receptor ACE2
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» ACE2 is essential to COVID-19 infection

> Increased expression of ACE2 facilitate infection with COVID-19.

» COVID-19 S (spike) protein use ACE2 as receptor for host cell entry,
similar to SARS-CoV.

> S protein binds the catalytic domain of ACE2 with high affinity.

> Patients with cardiac diseases, hypertension, or diabetes- treated with

ACE2-increasing drugs, are at higher risk for severe COVID-19 infection.
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Antrodia cinnamomea extract (ACE) reduces angiotensin
converting enzyme 2 (ACE2) protein expression

ACE — + ACE — +

-a* Actin

Test #1 Test #2

<+ Actin

Human lung cancer CL1-1 cells were incubated with 50 pg/ml ACE for 24 h, ACE
protein expression levels were analyzed by Western blot. ACE2 antibody was purchased
from Proteintech (catalog number: 21115-1-AP).
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Antrodia cinnamomea extract (ACE) reduces angiotensin
converting enzyme 2 (ACE2) protein expression

50 ng/ml ACE

Time(h) 0 3 6 12 24

== == — — [<ACE2

<+ Actin

Human lung cancer CL1-1 cells were incubated with 50 pg/ml ACE for 0-24 h, ACE2
protein expression levels were analyzed by Western blot. ACE2 antibody was purchased
from Proteintech (catalog number: 21115-1-AP).
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Antrodia cinnamomea extract (ACE) reduces angiotensin
converting enzyme 2 (ACE2) protein expression

ACE (ug/ml) 0 125 25 50

|_ACE2

““ L
PE—

Human lung cancer CL1-1 cells were incubated with 12.5-50 ng/ml ACE for 24 h, ACE2
protein expression levels were analyzed by Western blot. ACE2 antibody was purchased
from Proteintech (catalog number: 21115-1-AP).
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Antcin H reduces angiotensin converting enzyme 2 (ACE2)
protein expression

Antcin H(uM) 0 12.5 25 50

- s s L ACE2
gwﬂ-

T i

.? — Actin
! |

Human lung cancer CL1-1 cells were incubated with 12.5-50 pM Antcin H for 24 h,
ACE2 protein expression levels were analyzed by Western blot. ACE2 antibody was
purchased from Proteintech (catalog number: 21115-1-AP).
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m-RNA study



Renin-angiotensin system

Drop in blood pressure
Drop in fluid volume

Y

Renin release from kidney

liver

angiotensinogen

Angiotensin Il also acts
> .
directly on blood vessels,
stimulating vasoconstriction
Renin acts on angiotensinogen to form angiotensin 1. (narrowing).

A

Tl

- ACE (angiotensin-converting
i enzyme) release from lungs
o
&% ACE acts on angiotensin | to form angiotensin II. A kNaGI
‘ HQO
Angiotensin Il acts on the
adrenal gland to stimulate release of Aldosterone acts on the kidneys
aldosterone. P> to stimulate reabsorption of

salt (NaCl) and water (H,O).



Angiotensin Il (Ang Il) regulation by angiotensin-

converting enzyme (ACE) and ACE2. In normal

physiology- tightly regulate Ang I, if ACE activity

increases, there must be a concomitant increase

Physiology

in ACE2 so that the rates of formation and Possibility A T 1
degradation remain equal. In pathophysiological

conditions, such as diabetic kidney disease, Possibility B ‘|r l

discordance in the activity of these two enzymes

has been shown. For instance, the combination of Pathophysiology

high ACE and low ACEZ2 would result in an Possibility C T i
increase in Ang |l, which would be detrimental (C)

with regard to disease progression. Another Possibility D 1’ 1
situation, where ACE decreases and ACE?2

increases, may prevent Ang |l accumulation and Kidney International 81 (6), 520-8 (20]2)

therefore be renoprotective (D). 11



DSA (dehydrosulphuric acid)

from Antrodia cinnamomea
can inhibit the enzymatic activity of ACE-2
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Preparation of essential oil from fermented culture of A. cinnamonia
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Immuno-phenotypic changes of

hUCB-MNC and hPBMC s

Cell Types CD marker
T Lymphocyte CD3
Monocyte/Macrophage CD14 \
B Lymphocyte CD19 \
Hematopoietic Stem Cell CD34 \
Leukocyte CD45 /
NK Cell CD5S6
Dendritic Cell CDS83, CDla >

Choose the sample inducing CIDE9
expression for dual-coler staining to
indicate affected cell populations

Immune cell
activation markers

CD69

CD8&0, 86
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. 100 1 mmm No treatment
: [ Volatile oil
. 80 - mm y-dodecalactone
} T
60 -
40 - 0
20 -
|
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- e e T T Tt T —.rkers)
: J’ l l Volatile oil : 10 ul/mL

T cell Stem cell NK cell DCs y-DDL: 100 uM
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The ratio of cell viability

14

0.4

0.2

0.0

—&— No treatment

—V— y-dodecalactone
—&— Essential oil

4 5 6
Cuture time (days)

Essential o1 : 10 ul/mL
v-DDL: 100 pM
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Fold (treatment/control)

NT PMA 100 uM 200 pM 375 uM

Fold (treatment/control)
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1.0 4
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EE hUCB-NK cell
1 hPBMC-NK cell
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