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Card9 shRNA #k 4K THP-1 40 i1 75 5 & 5 s 41 it
Ji , A B B 1 K il 26T 6 h, il ok A.
Sfumigatus 2] N Card9 shRNA A. fumigatus 4., UL[EFE
17515 %) 75— Blank shRNA THP-1 4 Jifd filt A JC 1A
PBS {5 WAE R 25 U RRAE (PBS 41) .

1.3.7 AW EZEAEN  JET Western blot FIZEHE
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Airp Card9 (IFRI5 S ALANH R Card9 (13634 58
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Tab.1 Primer sequences
Gene Forward Reverse
hGAPDH 5'-GGAGCGAGATCCCTCCAAAAT-3’ "-GGCTGTTGTCATACTTCTCATGG-3’
hCard9 5'-ATGTCGGACTACGAGAACGAT-3’ "“TGATGCGTGAGGGGTCGAT-3’
hIL-18 5'-ATGATGGCTTATTACAGTGGCAA-3’ "-GTCGGAGATTCGTAGCTGGA-3’
hTNF-a 5’-CCTCTCTCTAATCAGCCCTCTG-3’ '-GAGGACCTGGGAGTAGATGAG-3’
hNF-«xB 5'-AACAGAGAGGATTTCGTTTCCG-3’ "“TTTGACCTGAGGGTAAGACTTCT-3’

hIL-6 5'-ACTCACCTCTTCAGAACGAATTG-3’

mGAPDH 5'-AGGTCGGTGTGAACGGATTTG-3’
mCard9 5'-ACTATGAGAATGACGACGAGTGC-3’
mlL-18 5’-GAAATGCCACCTTTTGACAGTG-3’
mTNF-a 5'-CAGGCGGTGCCTATGTCTC-3'
mNF-kB 5'-ATGGCAGACGATGATCCCTAC-3’
mlL-6 5'-CTGCAAGAGACTTCCATCCAG-3'

'-CCATCTTTGGAAGGTTCAGGTTG-3’
-GGGGTCGTTGATGGCAACA-3’
'-GATCCGGGAGGGGTCAATG-3'
"-TGGATGCTCTCATCAGGACAG-3’
'-CGATCACCCCGAAGTTCAGTAG-3’
'-CGGAATCGAAATCCCCTCTGTT-3'
'-AGTGGTATAGACAGGTCTGTTGG-3'

(V. IV, BV BV B Y Y Y Y Y Y Y
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Fig.1 Verification of Card9 siRNA interference effect in C57 mice

A . Western blot was used to verify the protein level ; B: Real-time fluorescent quantitative PCR was used to verify the mRNA level. a: PBS group;

b: A. fumigatus group; c: Card9 siRNA A. fumigatus group;

*** P <0.001 vs A. fumigatus group, *¥P <0.001 vs PBS group.
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Fig.2 Corneal manifestations of mice in each group before and after infection
A: corneal ulcer results; B: Corneal score on day 3 after infection; C: Corneal score on day 5 after infection;a; PBS group; b: A. fumigatus group;

¢: Card9 siRNA A. fumigatus group; *** P <0.001 vs PBS group; ™ P <0.01, # P <0.001 vs A. fumigatus group.

A B C

B3 HHMRAKRALRN HE L& x200
Fig.3 HE staining of corneal tissue of mice in each group x200

A:PBS group;B:A. fumigatus group;C;Card9 siRNA A. fumigatus group.
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Fig.4 The expressions of Card9, IL-13, TNF-«, IL-6 and NF-kB in corneal
tissues of each group detected by immunohistochemical method x200
A PBS group;B:A. fumigatus group;C:Card9 siRNA A. fumigatus group.
a5 /N AR v A AR — A T Y B AR, f R 5 A, Ll
3 it WU ) S AN, T A TR AN R e A B
JTE

A LA AR L o e A LR I, Bk 2 SR
R — B AR, AL IRBUEY)  RERAEAN, U PR 40 A B v 2, e



ZHEAKFFIIR  Acta Universitatis Medicinalis Anhui

2025 Mar;60(3) - 451 -

A 4 B 2000 C 6r
* k%
= 1500 F T s
S o g 5 T
23r 2 1000 | 2
- T # m
& & s00f ] & it
ot 44 ) L 9]
< 2F —_ < <
Z z 7 z
~ L ~
R T I E 2f
)\ L @ 3F ©
£ B 3 T
5 Z 2 =
0 0 0
a b c a b c a b c
D 5 Elor
7] "
o 2
& Hih
50 e 5 ==
p 5
& 2} ~ 4r
E :
:'f T o)
z 1T = T
= Z ’—_r—‘
0 0
a b c a b c

BS5 FHNRAEHRPHHEKX mRNA Rik
Fig.5 mRNA expression in corneal tissue of mice in each group
A :Card9;B.IL-18;C :IL-6;D .TNF-o;E :NF-kB;a: PBS group; b: A. fumigatus group; c: Card9 siRNA A. fumigaius group; ** P <0.01,
*** P <0.001 vs PBS group; #P <0.01, P <0.001 vs A. fumigatus group.

C15p
A lsp 3
a o
= T B a b c 2 —|—
1ot g 1or
Y Card9| (IE_ - & L
Q Q
< <
z z
- 0.5t B-actin | e— i £osp #rx
o 0. Rt S i
= = i
< <
O O
VAN
= 0 b
THP-1 HCECs a ¢

E6 HHMHH Card) HIFRIE
Fig.6 Expression of Card9 in cells of each group

A: mRNA expression of Card9 in THP-1 cells and human HCECs cells; B: After the construction of THP-1 stable transmutation cell line, the ex-

pression of Card9 protein in each group was detected by Western blot, and the protein level was verified; C: After the construction of THP-1 stable cell

line, RT-PCR was used to detect Card9 expression in each group of cells, and the mRNA level was verified; a: PBS group; b: A. fumigatus group; c:
Card9 siRNA A. fumigatus group; “P <0.05 vs THP-1; *** P <0.001 vs A. fumigatus group; **P <0.01 vs PBS group.
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Fig.7 mRNA expression of cells in each E § I
-
group after stimulation by A. fumigatus g 6F % 6
A :Card; B:IL-1B;C IL6;D : TNF-o E 5 % -
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Effect of caspase recruitment domain-containing protein 9

deficiency on aspergillus fumigatus keratitis in mice
Wu Sainan, Qi Xiaoxuan, Yang Yachun, Xiong Danyu, Lin Buyun, Zhang Qing
( Dept of Ophthalmology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 )

Abstract Objective To investigate the role of caspase recruitment domain-containing protein 9 (Card9) in As-
pergillus fumigatus (A. fumigatus) keratitis and the effect of its deficiency on macrophage resistance to fungal in-
fection. Methods (1) C57BL/7 mice aged 6 —8 weeks were selected and the mice pretreated Card9 siRNA and
Blank siRNA, respectively, and the expression of Card9 in each group was detected by Western blot and RT-PCR.
The corneal epithelium of the mice was scraped away 72 hours later, and A. fumigaius spore suspension was injec-
ted into the corneal stroma. The corneal scores were recorded at 1d, 3d, 5d and 7d after infection. The expression
of Card9, nuclear factor kB (NF-kB) , interleukin 13 (IL-1B), interleukin 6 (IL-6) and tumor necrosis factor o
(TNF-a) in each group was detected by RT-PCR and immunohistochemical (THC). (2) Human corneal epithelial
cells (HCECs) and human monocytic-leukemia cells (THP-1) in vitro, RT-PCR was used to examine the expres-
sion of Card9 gene in the two cells, and a stable cell line of THP-1 cells was constructed using shRNA vectors. The
expression of Card9 in the cell line was detected by Western Blot and RT-PCR. The cells were induced into macro-
phages and stimulation by A. fumigatus, and the expression of Card9, NF-kB, IL-1B, IL-6 and TNF-a was detec-
ted by RT-PCR. Results Card9 expression increased in A. fumigatus keratitis, mainly distributed in cytoplasm of
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immune cells. The expression of Card9 in the cornea of mice treated with Card9 siRNA was significantly reduced.
After inhibiting the expression of Card9 gene, the expressions of Card9, NF-kB, IL-13, IL-6 and TNF-« signifi-
cantly decreased and the changes of 1L-1B8 were most significant. In in vitro studies,Card9 exhibited negligible ex-
pression in human corneal epithelial cells, contrasting with its pronounced expression in THP-1 cells. After the in-
duction of macrophages, Card9, NF-kB, IL-18, IL-6, and TNF-a were significantly upregulated under the stimu-
lation of A. fumigatus. After inhibiting the expression of Card9, the stimulated expression of these factors was sig-
nificantly reduced, with the most notable change observed in IL-1B8. Conclusion Card9 is involved in the inflam-
matory development and healing process of A. fumigatus keratitis. Card9 deficiency can cause functional impair-
ment of macrophages and inhibit the expression of inflammatory factors to a certain extent, in which IL-18 has the
greatest effect.
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mice. Luxol Fast Blue myelin staining was employed to evaluate myelin sheath morphology in the prefrontal cortex,
and immunofluorescence staining was utilized to quantify the protein expression levels of silencing information regu-
lator (SIRT2) , ionized calcium binding adaptor molecule-1 (Iba-1), and interleukin-1@ (IL-1B) in the prefrontal
cortex. Results 1In the long-term experiment, the LPS group exhibited a significant reduction in shuttle times ( P
<0.05), an increase in immobility time (P <0.01), and a decrease in the number and length of myelin sheaths
(P<0.05) compared to the Con group. Compared to the LPS group, the depressive behaviors in the CBD,
NCBD, and SER groups were significantly alleviated (P <0.01), and the number and length of myelin sheaths in-
creased (P <0.05). In the short-term experiment, compared to the Con group, the LPS group exhibited signifi-
cantly increased anxiety- and depression-like behaviors (P <0.05) , downregulated SIRT2 expression (P <0.01) ,
and upregulated Iba-1 and TL-18 expression (P <0.01). The CBD and NCBD groups demonstrated a reduction in
anxiety and depression-like behaviors (P <0.05) , an increase in SIRT2 expression (P <0.01), and a decrease
in Tha-1 and IL-1B expressions (P <0.05) compared to the LPS group. Conclusion CBD and its nano-formula-
tions effectively mitigate anxiety and depression-like behaviors in mice. The underlying mechanisms may be associ-
ated with the reversal of SIRT2 protein expression, demyelination changes, microglial activation, and the levels of
inflammatory factors in the prefrontal cortex.

Key words  depression-like behaviors; cannabidiol; silent information regulator 2; interleukin-13; myelin
sheath ; nano-cannabidiol; ionized calcium binding adapter molecule-1
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