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OGD/R model was significantly increased by a-asa—
rone with the increase of administration dose the
cells in the low medium and high dose groups of a-as—
arone decreased and the “amoeba-ike” cells and the
cell body were gradually became stereoscopic and full.

From the results of cell morphology it could be seen
that q-asarone had a certain proliferative effect on nor—
the release was significantly reduced of
IL48 and TNF-a in
OGD/R injured BV2 cells pretreated with a-asarone

also increased the release of IL40 IL4 and TGF-3

with a dose-effect relationship and the high dose ( 16

mal cells;

proinflammatory factor 1L

") was the best; the expressions of inflam—

NF—+«B and

pmol ¢ L~

matory related protein NLRP3 caspase 1

ROS activity in injured cells of OGD/R model were
significantly reduced after pretreatment with o-asarone.
Conclusions  q-asarone has a significant protective
effect on cerebral ischemia/reperfusion injury mainly
by regulating ROS activity and inhibiting phosphoryla—
tion of NF«B
tion of NLRP3 inflammatory corpuscles reducing the se—

in order to reduce the excessive activa—

cretion of proinflammatory factor IL4 8 and IL48 pro-
moting the secretion of anti-inflammatory factor IL40
and IL4

sion injury by anti-inflammatory reaction.

so as to protect cerebral ischemia/reperfu—
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Tab1 Amino acid composition of TMPRSS2 protein

Amino acid Number Frequency/% Amino acid ~ Number Frequency/%
Ala( A) 33 6.70 Leu( L) 33 6.70
Arg( R) 15 3.00 Lys( K) 24 4.90
Asn( N) 32 6.50 Met( M) 11 2.20
Asp( D) 19 3.90 Phe( F) 11 2.20
Cys( C) 22 4.50 Pro( P) 34 6.90
Gln( Q) 22 4.50 Ser( S) 44 8.90
Glu( E) 16 3.30 Thr( T) 25 5.10
Gly( G) 43 8.70 Trp( W) 15 3.00
His( H) 10 2.00 Tyr('Y) 23 4.70
Ile( 1) 22 4.50 Val( V) 38 7.70
2.2 TMPRSS2
M1-K83 A84-W106
K107-G492 0
21. 818 N-term
0.948. TMPRSS2 1
( Flg 1) o
2.3 TMPRSS2
3 (14.21.28)
(Fig2) .
2.4 TMPRSS2 /



* 1220 - Chinese Pharmacological Bulletin 2022 Aug; 38(8) : 1219 ~26

Fig 1 Transmembrane structure prediction of TMPRSS2 protein

Fig 3 Hydrophilic/hydrophobic analysis of TMPRSS2 protein

Fig 2 Coiled coil analysis of TMPRSS2 protein

TMPRSS2 -0.248
E178 K340 T341 Score -
2.733; A98 Score 2.378 Fig4 Phosphorylation site of TMPRSS2 protein

( Fig 3) » 2.6 TMPRSS2

2.5 TMPRSS2 TMPRSS2 3 N- N128
TMPRSS2 49 Ser- N213  N249( Fig 5A); 12 0-
Thr  Tyr 25 .14 10 S5.861.S71.S79. 8163, 5204 S232, 8233, S250. T31 .
(Fig 4) Tab 2. T67  T447( Fig 5B) .

Tab 2 Phosphorylation sites of TMPRSS2 protein and corresponding Kinases

Site Score Kinase Site Score Kinase Site Score Kinase
Y15 0.948 unsp T88 0.603 PKA S197 0.612 DNAPK
Y20 0.702 unsp T90 0.548 PKC S204 0.895 unsp
Y26 0.728 unsp T207 0.558 PKC S215 0.756 unsp
Y130 0.895 unsp T287 0.509 cdk5 S228 0.899 unsp
Y190 0.745 unsp T407 0.589 DNAPK S232 0.812 PKC
Y195 0. 605 unsp T421 0.570 p38MAPK S233 0.682 PKC
Y222 0.739 unsp T447 0.667 PKC S238 0.830 unsp
Y226 0.604 unsp S47 0.566 cdkS 5250 0.718 unsp
Y337 0.916 unsp S61 0.520 PKA S254 0.969 unsp
Y414 0.921 unsp S71 0.990 unsp S318 0.593 PKA
T31 0.874 unsp S79 0.608 PKC S382 0.530 PKA
T35 0.589 unsp S111 0.802 PKC S394 0.579 PKA
T58 0.702 unsp S116 0.981 unsp 412 0.988 unsp
T67 0.788 PKC S122 0.507 CKI 441 0.550 PKA
T75 0.683 PKC S163 0.875 PKC S4438 0.527 cde2
T78 0.882 PKC S167 0.992 unsp $460 0.848 unsp
T81 0.818 PKC — — — — — —

unsp indicates an undetermined kinase
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Fig 5 Glycosylation sites prediction of TMPRSS2 protein

2.7 TMPRSS2 TMPRSS2
3 H296 . D345 S441
TMPRSS2
(Tab 3) .

Tab 3 Mutation sites of TMPRSS2 protein

Mutation type Mutation site Description

Point mutation R255Q
Point mutation S441A

Loss of cleavage °
Loss of activity *
A28T G74R V160M  Natural variant
S254C E329Q D49IN Natural variant

Point mutation

Point mutation

Point mutation K449N Natural variant
. . ) Decreased binding affinity with S
Point mutation R2555 S441G 10 )
proten
. . . Increased binding affinity with S
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Facilitates entry of 614G subtype
Nucleotide deletion 1535074065 ( del C) . actitales entry 0 sublype
into host cells
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o= ( Hh) 80 0.162 6;
( Ee) 124 0.252 0; B- ( Tt) 65
0.132 1; (Ce) 223 0.453 3( Fig 8) .
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D144-D491 . G103-A490 S167-R489
(Fig 9)
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Fig 6 Multi sequence comparison of TMPRSS2 protein
trlFOVNAOQ: Ornithorhynchus anatinus; trl AOA4X2LP65: Vombatus ursinus; NP_005647.3: Homo sapiens; trl AOA2J8M861: Pan troglodytes; tr
1G3QQ80: Gorilla; trlAOA2I3LMQ9: Papio anubis; trl AOA2K6BDK6: Macaca nemestrina; trl L9JRRS5: Tupaia chinensis; trl M3W8X2: Felis catus;
trl AOA485NU86: Lynx pardinus; trl AOA452FYA6: Capra hircus; trlK7GHS9: Pelodiscus sinensis
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Fig 7 Phylogenetic tree based on TMPRSS2 protein sequence

Note: The entry numbers are the same as those in Figure 6

Fig 10 Prediction of B cell antigen epitopes of TMPRSS2 protein

Fig 8 Prediction of secondary structure of TMPRSS2 protein
a Helix ( Hh) 0.162 6; B Turn ( Tt) 0.132 1; Extended strand
( Ee) 0.252 0; Random coil ( Cc) 0.453 3

Fig 11 Analysis of interaction network of TMPRSS2 protein
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3
Fig9 Schematic diagram of tertiary structure and similarity SARS-CoV-2 S

waveform of homologous proteins ACE2 TMPRSS2
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Fig 12 Double enzyme digestion of pET22b and TMPRSS2 gene
fragment and colony PCR verification of positive clones

A: Electrophoretic detection of the enzyme digestion products of
pET22b. 1: No digestion 2-3: Ndel digestion 4-5: Ndel and Xhol di-
gestion M: Trans 2k Plus DNA marker; B: Electrophoretic detection of
the double enzyme digestion products of TMPRSS2 gene fragment. M: 2-
log DNA marker 1: double enzyme digestion products of TMPRSS2 gene
fragment; C: Positive clones were verified by colony PCR. 12: positive

clones.

Fig 13 Double enzyme digestion verification and
transformation of recombinant plasmid
A: Verification of recombinant plasmid by double enzyme digestion.
1: The recombinant plasmid was not digested 2: Double enzyme diges—
tion of recombinant plasmid M: 2-og DNA marker; B: Transformation

of ToplO ( left) and BL21 ( right) competent cells with recombinant plas—
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Bioinformatics analysis on structure and function and

expression vector construction of SARS-CoV-=22 related protein TMPRSS2
XU Ben<jin' LI Zhuo=xi> FAN Lei’ LI Jing® YAN Rong<ong® DU Miao' XUAN Yan'
MEN Jie> CHEN Xiao-cong® TANG Wen-ting" HOU Yan—iang' SONG Bin-yu*
YANG Ya-nan' LIU Xiaodiang® YU Jun—=iao® LIU Ling'
(1. Dept of Medical Laboratory 2. Dept of Basic Medicine 3. Laboratory Dept of Shanxi Fenyang Hospital

4. Science and Technology Centre Fenyang College of Shanxi Medical University Fenyang Shanxi 032200 China)

Abstract: Aim Human TMPRSS2 is a transmembrane
serine protease. In this paper the structure and func—
tion of the protein were systematically analyzed by
bioinformatics the codon was optimized and the pro—
karyotic expression vector was constructed to explore
the molecular mechanism of SARS-CoV-2 infecting host
cells. Methods The recombinant expression vector
pET22b-TMPRSS2 was generated by molecular clo—
ning technology. The homology functional sites sub-
cellular localization three-dimensional structure and
evolutionary characteristics of TMPRSS2 protein were
systematically analyzed by using analytical tools such

Blast Clustal X2 and

The prokaryotic expression plas—

as Protparam NetPhos3. 1
MEGA7.0. Results
mid was constructed correctly; TMPRSS2 belongs to
medium molecular weight protein which is composed
of 492 amino acid residues. The theoretical isoelectric
the molecular extinction coefficient is
118 145 L * mol ™" * ecm ™' and the halfdife is 30 h;
TMPRSS2 has 15 potential glycosylation sites and 49

point is 8. 12

possible phosphorylation sites. It is a transmembrane
hydrophilic protein without signal sequence. In addi-
tion the protein has 13 potential B—eell epitopes and 7
T—cell epitopes. Secondary structure analysis showed
that random coil accounted for the highest proportion of

TMPRSS2 protein ( 0. 453 3)

strand ( 0. 252 0) . Sequence comparison and evolu-—

followed by extended

tionary analysis showed that the highest sequence con—
sistency and closest genetic relationship with human
TMPRSS2 was Pan troglodytes
Human-derived TMPRSS2 protein is ev—

olutionarily conserved and functionally important. The

followed by gorilla.

Conclusions

results of this study can help to reveal the structure and
mechanism of action of TMPRSS2 protein provide ide—
as for the diagnosis and treatment of COVID-9 and
accelerate the research and development process of new
drugs targeting TMPRSS2 protein.

Key words: SARS-CoV-2; TMPRSS2; bioinformatics
analysis; vector construction; structure and function;

evolutionary analysis
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