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F) U YFETEEEEWKRT S “corona” & \»
VEA NI (W= Re bRl () S = N S
BV EEROFR Y A VAL LTHISHR T
720 2019 FICHEIORETEHRL I NH L
autyANVAE, HRIZBWTH AT )
7 A )V A &G SE (coronavirus disease 2019
(COVID-19)) #5l&IFEfAn T A VAL
kS, SARS a0 F 7 A VA28 (SARS-
CoV-2) &mskadhiz,

EPONADQEFIZERICHARL TV
t hawaF A4 )VA (Human Coronavirus :
HCoV) F 4 fFEHM S5, 10 ~ 15 % 2SR D
JER & SN B A5 iATIIE 35 % AEEEA a1
TANAIEboTWwHELFbLNL TS, 4
TENZJE o T EE D G LEEVEIR L | & ke 2
Ehnzo, INETEREZMEIRLZ L
T ho 72,

L Lahs 2l o b L8 zmE s
LTEELCWzaa -7 A VAN, 500
FAIVTRERLETE MG L, B
(e FUCIER L EE R REA D SR LTS
ME3EHTH 5o it 2002 4E IZHE E 72 o
7o HOE 201 W 2R RE % B (Severe Acute
Respiratory Syndrome : SARS) TH Y., =D
JRR a7 4 )V A (SARS-CoV) & 2002 4
HEIRRETHEA SN I E) PR ROEEL
Zz2H5NTw5h (NIID A—A4R—=Y, & MZ
BEGed B a0+ 7 AV A) o RWT 2012 4E4
VT T T THER & 7 BN 2 5 B
(Middle East Respiratory Syndrome : MERS)
DFER a7 A VA (MERS-CoV) &, t
NaTI DT ANAN e MLz L
Z2oNTBY., 4RH. 2019 Fi2HEO R
HETe NORBESHERINT IO T T A
JVA (SARS-CoV-2) TH5b., SARS-CoV &
MERS-CoV & 0 b BEge/17%i < 72, HIEs
bEWIEPLEMFUICRELREEL L6 L
Twb (NIID A—AR—Y b MMIEEET 5
aaFTAIVA),
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ZZTlik. COVID-19DEK ™Y f VAT
% SARS-CoV-2 ZHu.L b LT, ZDREG A A
= A A, COVID-19 ®jER & EREL D FERF 7
EEREET 5 E L DI, COVID-19 o iz
BWOKRE WD ERE L7727 757 212
ODWTHIRZ L7,

COVID-19

COVID-19 &, #EFFIZH 2 &G &3
WETHEBEIRD > T 5 720 R
(WHO) &8y 73 vy E@BESNL
(Cucinotta and Vanelli, 2020) 4%, 427t %
I L 72 S E NS HEHE ST 5, IE
RELTUd, MHREZHER, SE. T, FRERE
L LD IERPFEHTHY . 6 7 H
PLED BREESHCHAEDIAIN TS, &
FEALIRF- & Ui, mafie. MERIE ., MR A
DREREREE . SIMERCHE 2 EoBMEREEL A3
by L) ZENEHEESN TS (NIID
F— 24— TASR; Yamamoto et al, 2021) o

SARS-CoV-2, 7 v IFF vy vEHEEE?2
(ACE2)

ZHZ2H A4V AIEDNA 7 1)V A7) RNA
TANVAIZKEL SN, TXTOEY (15
F) T AREFESRTH). TNHFEE
DFFOT AT LA EFMH L CTEET 5. B & fl
WMo AV ARLHBENZEGT 27 A VA SIETE
L. T3 HEMND T A NVANH DL &S
NTWb, COHRTE MIERETLT A VA
k. MR (WHO) TR hTwb
7213 CTH 200 EICEAEEbNTW S
(NIID & — A= | By R EGE) o

JER ™7 4 )V A D SARS-Cov-2 1%, #J 30kbp
D RNA 7 4 VAT Y SARS-CoV & 79 %,
MERS-CoV & 50 % D #EnFHIRITEAS L & 1,
SARRIEA T2 L Y. SARS-CoV DL JE 125
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SN/ (Luetal 2019)

E PADEGIZB T, KNDOW5 L5
AT Al RECH 2 5 0B, T v
AT Y yEREEE 2 (ACE2) AYSARS-
CoV-2 L HMMEDDH ., RAIDE L THERHE
TR T A EVNHLE NI > TV 5D
(NIID & — 4= TASR)s SDZ L0 5,
RKIVECDOLZY =TT =-TIVER
A7 1 % (renin-angiotensin-aldosterone
system, RAAS) L OBEMNFEHEINTED,
HAEALR T & SN AHHERE. MERE, OHhe
. SIMEZ EOBRMEEE & OMENE 25
NTw% (Yamamoto et al, 2020) o

ACE2 3. RAASOEZE iz A L
THEH, FIREEOMENIIKRE 2@ X 2>
B IZ BT, WEBBRBEOEE M Z RO 72012
EELEEHS TWhH, Bz I3, EDKT
RIMEEOBA % EORIE A =T 5 &, BhiEic
BT % NaCl ORI & HEROL =~
W EERITV, 2oL = VIEFETER S L
7T YFRF T = IER L RS
DRWTrFEFTF T (ANG 1) HMES
N5, WIZANG 11E, ACERFY—E D)
ECEVAEMEROHLT VT Y1
(ANG ) I2Z&H#S N T ANG /R0y 47
LISHER 5 % &8 DU & B ARRBEALA/E H % 7R
L. ANGZHHRDY A T 21T 5 Ll
I & PL ok & PUEh IR BEALAE H %2 o83 (g I
2019) .

ACE IZIZ ACELl & ACE2 D 2SS 1) |
ACEL 1213, ANG I 24K L ClE4 LA &
EEE DD 5, MIEEICHFET S TR
Btk s 237 o ACE2 &, ANG I % iK%
i L CE iR, PUsAE L. BEGENIH. PUAE
DIMERE~NOEE 2 KL, T 720,
A RRAE S A, & T IRBYIR A R AR L S R < 56
BLTwaZENH, BRICBIT 2R L T
DINTG v ZAOFEE L MAEPLR ZAEFRF L T 5,
AN OEE W EZ MR T 272012132 D ACEL
EACE2DNG Y APKYITH B Z EHHIS
T3 (Gallagher et al, 2006 ; Gemmati et
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al, 2020) o

ACE #Iz113 17 G AR ER (17¢23) 12
L 26 D27 v~ (DNA 25 &EIZHIR
ENLERG) L2504y vuay (FRRSNR
WELSY) DEF N T WA, 1990 4F 12 Rigat 5
75 ACE B2 D 16 %HD A » b1 12 287bp
® DNA 77 7 X~ I %% ¢ insertion allele (I)
& ZTNAVRIE L 72 deletion allele (D) SFAEL,
ZOZLIZE->TI/I. I/D. D/D D 320
ZFRICEEIN S 2 L 2HE L2 (Rigat et
al, 1990) -

COVID-19 & ACE2 L o2 ) L 0 b,
ACEl OBIET 7 4 7L ORENS  HiF S h
TBY., AR, T E TEF25 7 E O i
WZOWTHE SN E2 b EITH1T5
TANDOF—=FTHHir L7z 2 A, ACELl Oz
T4 TDONDOEGEHRINTIZA 7% <,
WOTITIHELIIEL ), ZOEEDS
B3 ERGE BRIV R B 1H
25, FETFIZRED bz e mEL TS
(Yamamoto et al, 2020; Yamamoto and Georg,
2020) o

FEIZH BT WS HYACE 13X ANG T % ANG
MIZAHRT HBERTH ). ANG IIZoR M
UHEEH 2 F820 MEATA S &, ANG II i
M FAER 28 & FRIC, SRERR AR %
&9 &9 5 HEARBEEENEEZH S Tv
%o ACE #E1x T B2 D w T, 1992 4F |2 1
Cambien 5. 1994 4|21% Schunkert & A%0VE
HOEEIZD/D genotype 3% W EHE L. H
RIZBWTIE, 1995 FIZKALHPHAND A
YA Y IFEAFEIBE R (NIDDM) BEIZH
WC, BERIEEBRED B EIZ D allele & FOH
BV ERE LTV, EHITNRIZBNT
bE2INTEY ., NEDOT LovF— 15T
WD) B, BEEAREIIBIT LEICB W TE
f712 D/D genotype 7% @O S L7z L L
TWwb (IR EFRE, 1999),

D XHI, MEREPKOIR A RBRBICE
W T ACE genotype OS2 fThbNTHY,
ACEl1 ® D genotype. % D/D genotype % ¥F
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2 COVID-19 %1, COVID-19 DEJERE &
BRENEHNZ ExiE L T\w5 (Yamamoto
et al, 2020 ; Yamamoto and Georg, 2020) o

SARS-CoV-2 IZHIEd 27 7 7~

T F i, BEkR S STV B 55
BT F v, ANELT 7570, ez s o3
T7F A4 TE, SR SARS-CoV-2128
WTCHEEE o 72mRNA (X v k&Y V% —
RNA) D7 F a2 EHET D, H72ICHFES
NIHERT 2 F 2 D294 THdHb, ZDT 7
F U F A TIZOWTC, BRRMRAF A OB #h 52
B CTEOR SN B BERAHEDUA MG 2 15 5720
OFiEETE1IICE LD (NIID & — 24
N—, PHEMEEHR) . CO2°5005 147D
77 FrORERE NI, mRNA ¥ f 7 TCTF
D BASEIRE R O KIE 2 A, PRI SN D
HREM EE I A FOF L\ VWY AT ADER S
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N2t <Ths,

SARS-CoV-2mRNA 7 7 F i, 18 FAia
PR %2 38 S & % 728 mRNA % EHEM 3
554 7C, BlEZERLISHBETY A VA
D—EBD 72 AL BB E S L, BEfEE Ok
NTHHOS7T-AXSEP B IS, 20D
% mRNA [ZHER IS T AN, Mg
IR &R IS O & 5T 5 BIREG D
SV L CRIBEE R DI A IVAY VI8
BT 5.

HARIZBIFTAHAED SARS-CoV-27 7 F ~
d. mRNA U ZF &L TT7 74 —fED
AIFT A4 EETINVFHEDO AN, TNy 5
Ay IANVARG =T F L ELTTANT
A EONF AT TEXY YT 7 —
~HEOYzavTy, MY N0 ET S
F U THDL NNy 7 AFEOINNF Iy R
NHY., 374 F5H0FRDHHETH S A
TEhoTwh, (NIID F—aR—T, T
(ERE)

K1 FEHIZE TER SN LM E G 27200 FHi#ME (NIDD & — 2= PHEEH#HESZ)

yA47 XAV

T B 7 A VA RGBS

ggmE T v

TR % 559060 7295 S5 A4

WRZTAIWVA (85379 4) | BiLA
ZRFENL) Y A ) AE)
BB ANV A (FH AN AR
VEY A AE)

K AN A (ANVRAT A )
ARFT VT 7 AV AEE)

DY TATANA 853797
AWARING I 7V A4 )V &)

JLL A

K

AT PR

AiET 7 F > - ez 5 oo
I F

HBs HUE Y v 787 &t

HBV (A8 RF 7 A VARV | B EIF%

MR F Y AV AE)

7 AN ARNEL L 724
7NV F = (HA) T
4 (AR B

A7V (AFIE BED A4 VT IVI A

J7F . DNATIF V., 94
WARG =T 7T

A NWAERHD A7814 27 | SARS-CoV-2 COVID-19 *
L AVA
mRNA (vt v —RNA) | VA VA ZFERT 5% >~ | SARS-CoV-2 COVID-19 *

37 HOBMEREHE SO
RNA

w0 [ IR ] (R 7]
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AV ITNVIZ T NVAIZL LN T I
7 ARA VEFRH S 100 L 7o TH2IS
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COVID-19 i3t 2 Bk ST\ b, A
TEInFclizlEoncwsbe bagFr AL
ZNZDOWVWWTHRNS L k2, COVID-19 @
JZAT&H % SARS-CoV-2 R ZDEG A H = X
2, COVID-19 OJEIR & BEHEAL D FH 72 12
DWW THERL L 725

77 F M. BRAHEOHIEIC X b TH
HaFETHY., HFRPTIHT AL DFLE
CTOORDELELBIED 1 DOTHS, bbHAH
ATAITD SARS-CoV-2 |Zxf§ABERT 7 T
TETHRL, LRI RELDPVLODDH 5,

R ERER (WHO) &, &Y 7 7 v $
FHIZ & 0 HAE 400 7205 500 5 ANDfhsfib it
TWwb EHEEL TWAD (NIID AR — L4 R—,
TR o

R Ve CH 720, TR - Bt v
H—pr ) NERSETTOY £ 7 NUARES A
Wik, I\ WTIRESHREYG ) L &

DIEHI L BT,
B, AL LT, FRd & MR
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Review Article

New coronavirus infection: its causative virus and vaccines

Atsuko TSUKIMOTO

Department of Medical Technology, Faculty of Health Science, Tsukuba International University

Abstract

COVID-19 is a disease caused by SARS-CoV-2 capable of causing mild to severe infections in humans. SARS-
CoV-2 is a coronavirus of the same family as the causative viruses of Severe Acute Respiratory Syndrome
(SARS), which became a problem in 2002, and Middle East Respiratory Syndrome (MERS), which occurred in
2012. SARS-CoV-2 has created a serious problem worldwide because it is more contagious and more lethal
than the other two viruses. For this reason, the World Health Organization (WHO) has designated this
infection a pandemic in 2020.

One of the striking features of COVID-19 is that both viral infections and deaths are much higher among
Westerners than among East Asians. One reason for this is thought to be differences in ACE (angiotensin-
converting enzyme) 1 gene polymorphisms. There are three different ACE genotypes (I/I, I/D, and D/D) in
ACE 1, but the D/D type is clearly more common in Westerners and Middle Easterners. This may be
associated with susceptibility to the virus and severity of an illness. On the other hand, ACE2 is a homologue
of ACE1 and, together with ACE1 and others, is a major component of the renin-angiotensin-aldosterone
system (RAAS), a hormonal mechanism involved in regulation of the blood pressure. Even more important is
the fact that ACE2 functions as a receptor for SARS-CoV-2. A number of studies have reported that chronic
diseases such as diabetes, vascular disease, cardiac dysfunction, hypertension and cancer are important
factors in the severity of COVID-19. The association between SARS-CoV-2 infection and RAAS is noteworthy
because RAAS plays a major role in the pathogenesis of these chronic diseases.

A nucleic acid (mRNA) vaccine designed with a completely different idea has been introduced to combat
SARS-CoV-2 infection. The mRNA vaccine is produced by a new system that greatly reduces its development
time, allows for ease of response to mutant viruses and low cost, and most importantly has succeeded in

achieving efficient production and induction of both humoral and cellular immunity.

Keywords: SARS-CoV-2, COVID-19, ACE1, ACE2 homolog, RAAS, mRNA vaccines



