REVIEW

J Bacteriol Virol. Vol 50. No 1. March 2020; 50(1): 1-8
https://doi.org/10.4167/jbv.2020.50.1.001

eISSN 2093-0249

JBV

2019 Novel Coronavirus Disease Outbreak and Molecular Genetic Characteristics of
Severe Acute Respiratory Syndrome—Coronavirus—2

Yong Seok Jeong

Department of Biology, College of Sciences, Kyung Hee University, Seoul, Korea

Corresponding
Yong Seok Jeong
Department of Biology, College of Sciences,

Kyung Hee University, Seoul, Korea

Phone : +82-2-961-0829
Fax  :+82-2-961-0244
E-mail : ysjeong@khu.ac kr

Received : March 02, 2020
Revised : March 09, 2020
Accepted : March 12, 2020

No potential conflict of interest relevant to
this article was reported.

Copyright © 2020 Journal of Bacteriology
and Virology

©This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non—Commercial License
(http://creativecommons.org/
license/by—nc/3.0/).

www.ksmkorea.org / www.ksov.org

The 2019 novel coronavirus disease (COVID-19) outbreaks that emerged in
Wuhan city, Hubei province, have led to a formidable number of confirmed cases
that resulted in >5,700 deaths globally, including 143 countries in all 6 continents.
The World Health Organization declared a Public Health Emergency of International
Concern with a very high level of global risk assessment. Severe acute respiratory
syndrome (SARS)-coronavirus-2 (SARS-CoV-2), the agent of COVID-19, has >79%
nucleotide sequence homology to SARS-CoV; therefore, both belong to the genus
betacoronavirus and subgenus sarbecovirus. The S1 domains of the two appeared
to share the cellular receptor ACE2, but revealed a much higher S1-ACE2 binding
affinity. As seen in many other human coronaviruses, SARS-CoV-2 also shows
respiratory infection, but the basic reproductive number (Ro) in transmission and
the clinical latency are quite dissimilar from those of SARS- or MERS-CoVs. Many
scientists infer that the time point of cross-barrier transfer from bats to mediate
animals or to humans should be a rather recent event based on the full-length
genome analyses obtained from the very first patients. Copy-choice polymerization,
which often leads to a significant genome recombination rate in most corona-
viruses, predicts the continued emergence of novel coronaviruses.
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RLs MBI T2t (enveloped) BIOJZIAO] SBICH (1), BRRZOR SE2{27| Woi L2 S CHiZ0| O 2uS A4
SH=CIA O] Bloj2{Ao] 0|SE Refsict, bloj2{Ac] ML Hlol2iAt IYSHE N HHAUR BISQI0l S2iKel o 2

| 100074)2] EHUTIEt RNA B 22t0j0f EolT| = MELC| 2lBaT HEH 2 Bl2 2A/HALEA
HUS vlolEY 4 QU YFHHOICH (2, 3). RAAESS I 147 YE2 IES RTPE AA| 167
22 CMIUS0| BT H0|O2 HEatE 1 45 o Hoic

—v—
(e)}
14
w
N

HIO[2{ A0 2HHA K40 D2t D2UHO|AE =50 Y ZV|et 22S 0|Rs §Y MES UL O MEo| MIZg}
e SO FASHEHAM SFME AFRC2 UYS ALSC ojrf R2LiHto|2{A S CHiN QL IS OHSH=
ME £EH| ZAA FRE HIO|2A S8 72 st 52 HEYS AH0F HYE SAYEE E85tl ol= 2= O
toleis Aol tiet deds ZEsts iy 2Q10] &t (1). S Z2 REUH0[2 A StHtE YRAY|, AtL, HIEXS,
D2LH99| FYUA7E LISHZ AEHQ £84| 2t 42282 UEIUEH, MZOl o +83et 2Ht=7tof et ZHO|
ARfE| 2Lt stitels Z=0F E2tA0 o2t 2t0[of| W2t %o UAA AL tHEst= Yyt +27t €2t o= 2
dgo| Ty ol 0|z FA&7| WRo| FOofZ HIORA =3 MEO £ 2 BHYES 7IS0le Aol
Y2|2OICt (2, 4). Ol2fE 4SHES 24 +F0M UL SAl0| Ol #&4| 7to| RS Mg & AL FHo| A
SAS LS =22 RE8 SHIORIAA JHEME 53] S28 FEY 90l SiCt

IZLHOR|AE £84 42AES DPHZ Bio|2{A9] IOt NZEL0| 8&E 27| 1 Zif Hio[2A FHet Chd
LFIF HEZ WO =2 ECh O] SERYS MESOA ORI £ AT AT MZES0| S2MQl Ay JEIZ HHZ
CHSOl|l O|FE &+50| =Lt MEZO| =S Hto|2{A2 THUIIE (HRNA R & HIZ MZEO| 2|=2&% Bt ol =4
yol Zash Htoj2iA RTPE EstEM 2420l At [RUA|Q S|t Hioj2{A | LHS AIZETE YA0A =0f
Szl RUAE =AletH gt =4 (-)RNAJ it =0 0|& F¥(anti-genomic RNA template) 22 KA (+)RNA R
U 2t S| Y30l AZE sgRNA (subgenomic MRNA)ES AFSICE (1-3). O|ZA| 442l sgRNASE R4 RNASt 57
2t 9 37 ol 2HMER UTRS 21 Z0ls 222 S0=s YEIZM mRNA S2|Z(nested set)et FEC}. 0[2f
&2 sgRNAS $E1 A M2 ZAE (HRNA RUHE M YAE PG5 2@ FREHAS(S, E, M, N)2F ofEH 7|50
Zasch HIFRHHAQa, 3a, 3b 6, 7a, 7b, 8a, 8b, 9b)& EYSH HHO| 2AH|E A& Ho[A YASS i Y&sts
Z20[Ck (1, 2) I HEoM FRE= FE2S A2LH0[2AL S5ot SA|/HAL dERIE 0| == tEE SARHLIHE
2a-SitE S €Y F2 EM% AUSC7L 5 FEOM EOA L7t TS Tl S2{201 BAE ASdtte A
O|Ct. 2rof ZA=BIA|7} %7_*01 O Tt CHA| et 0| M2 LE SR FEY FR0= O T 2747t
22t 2 M2 A2 AL 22 MY RAATE YYD 01 T8 (copy-choice =& template switching)' 7|
|2t BfCt Al 7R LAHE 02 D2LHI0[2A SROME 0|2t 22 AZ2Eo| 22 20| g & (3) (Fig. 1).

SHA A2E A4S MHV (mouse hepatitis virus)2t TGEV (transmissible gastroenteritis virus)2t 20| S= ZZLIHIO|2{A
oM 2F 22 Ao Ar2te] ZZLIHIO|Z{AN|ME OC43, NL63, HKU1, SARS-CoV (severe acute respiratory syndrome-
coronavirus), 2|1 MERS-CoV (Middle East respiratory syndrome-coronavirus) SOllA AZg siAto] 2% Hf QUCt
(1). 0C43, NL63, HKU1 S F2 ZL} (intraspecies) AR 8H0| LIEFLED QUZ|DF SARS-Cove| ZR0= ot 2! HEtZ2Lt
HiO[A £0] 25 2ojet SAQ A2Y EHES AU UCH L= AFFILO0[0|A 22|t SARS-CoV CV70|M= PEDV
(porcine epidemic diarrhea virus), TGEV, BCV  (bovine coronavirus), 229E, MHV 2! IBV (infectious bronchitis virus) 24
HIIMES0| RE YAHEICH (3). Z2LIHIO[2AL] RUAL AHRE WAl 2zl PALISH LELH s2HAE 8E5t= S
[UA S HEE= A= LIEHRLCE
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Fig. 1. Major mechanisms of virus genetic recombination. (A) In nonreplicative recombination, nucleic acid strand
breakage and repair permit the recombination of genetic material from different sources into the same viral genome. (B)
In replicative recombination or template switching, a polymerase molecule changes template during the process of
replicating a nucleic acid strand. If the templates are derived from different sources, then novel genetic material can be
introduced into the virus genome. (C) During the process of virus integration and excision from a host genome, viruses
can acquire genetic material from the host. (D) Reassortment occurs following coinfection of a host cell by multiple
segmented viruses. Replicated genome segments are packaged into procapsids irrespective of the parent of origin.
(Adapted from ref. (20), Dennehy J. Evolutionary ecology of virus emergence: Virus emergence. Ann N'Y Acad Sci 2016
1389(1) DOI:10.1111/nyas.13304)

Sy
o
R
I

A4 HHE RNAHO|HA F JiE 721 RAA
(substitution/site/year) =2 CHEE9| RNA |
£& IZZ2LHiolg{A RTPe| E7| E& AT nFE/do

N
3
— 0|0
1
o T4
5 m

2UiHlo|2{ A0 SoiH0] YMER o 107
2 FEO0IC (3). olet &2 =4 ¥=
tee|d Ol 72 rge

= I2ULHO[2A] CiAet HE

L
)
s

o ]
o
[nn

»

o 4

tu

T_;

0x
b H o
ol

ur o~ n
w o
> gt

fon

I
Yo7l RERLH0RA 50| U FHE e ALt
oM 2t =
|F7t 482 7tsd, & Hie d=AH0|9] SH22 =FE(0 ot 42 HI0| 2T 7|80 At
z 0

= o
AL OiZis=22 dotE O O S730A

08
to
rr
> AN
N
R
o Hu
O_I.
o
rn
o
rot

o
o Uy o rir
J0
Rl
_o'ﬂ
=]
$0
rr
o
o
i
I>
Jo
>
iy
Q
c
Q
©.
%)
©
[¢°]
a,
(9]
G
mun o
op "
ol

N

N [0 2 ox oY Y
HU o HU min
0x
nn
rlo
N
_|\J
nE
H-|
10
JE oy

www.ksmkorea.org / www.ksov.org 3



B Journal of
Bacteriology and Virology VOL 50. NO 1. March 2020

SARS-CoV-29| &3} H&E &AM

2020'F 2¢ 7Y IJABOZMAAHSEFACTV)S _?'_ELH# [2{A HFPOAE(CSG)2 AZ TZLHio|2{A9] o|é%
‘SARS—Cov—ZE HOHGHCE (6). 2¥ 12¥ ZAHEAH7|F(WHO)E 17 YAR AREYUE AE m2
HE ‘COVID-19 (COrona Virus Disease-19)2 747“'93!%
AE RRUHO[2A ZFS9| M 0|§2 R=2LH190|C |

Stk bbEAlE WR20[H0| = AR SRIZ(AD O AFE O8N Y| pAkE & o2t st
Sk QIHs| HHelels a0 2H2|e] SLtZ o4l g QU (8).
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LO
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onﬂJ

SIZAUYU2| 2L (CCDO) AR 27| HY &2} 9HOA Lojdll 7|22 M M-t QIEE T2k (swab) AIRE At
J|SATMEHAE)O| ZEEFSI0] HiO|2{AE 22|5tes SHH SEEAcMEREY o=z AR £9 Hiol2{A RUSES
BESICH HAE MZEO]| BHFE! HEO|2{AQL 7| 2HZ|HAL M|2{oH AIEOM NGSZ HI7|MEES 25t BLASTE =M Zat=
C3at Zuch 2R, 2AcH FUAZ AR 82 HIIMEE MZ 99.98% 0|42 A5dES =0 wat 0] Hio|2{ATt
AOIAZ Hof 2 A|™2 ot z[20l2t= A =4, 00| 5 ZL0] e BIIME & D2LHN9%E THY |ASE FIIME2
0N HEE|YE I2UBIOIHAZM HE} Q20| &35 e bat-SL-CoVZC452F bat-SL-CoVZXC21 & Z0|§ bzt
87.99% U 87.23%2| ¢4E4E UEIHHME HO[A £EXQ AEE ot= S CHHAES OH2 QUS| Hlsh of< Y
o SO MG FIHES Lo E SARS-CoVetes 2F 79%, 2|1

*%’8(‘%* 80%)2 EUCts d. d2| ORI A, OS¢t o
MERS-CoVete of 50%2 489S detis 8§ S22 2= (8)

on 0] Yol FOof|A
3| Sofl £= IWHSESE 4750 ARz Hol A4S
2. STE VIE2E 20% 0|¢E2 A Aoz HOo|l= EF|(Chiroptera
Ef% A elst A1|74| A 220 o 4,000 MA|/m* of LU==2 ZAYSIO| Bt 2|7t 142t Ao 0|27|= FHC} (9,
of 22, U, AtA, HEA SO HAUAAZL 7|(st Hde2 AR 8o FO|AM AdenoviridaeRt HerpesviridaeE R gtst
871l k2| ssDNA- 2 dsDNABIO|2AR} Rabdoviridae, Coronaviridae, ParamyxoviridaeS ZEatst 147 242| dsRNA- 2 ssRNA
HIO|HAE HIRSIO Retroviridae Y Hepadnaviridae S2| 2|EZ20|E AEWHA| HEEICHe B2 FSE0{0F & Z0ICt (9).

ARS-CoV-29| ZAisF= &YFY &&0| O =
iQ

b 217 2

2002-2003 & MIAIQl AtA CHRE O|F HAY7HA| Genbankd SE5H Z2UHIO[A & UM AZE & F2| bat-SL-CoV
=1 dUHeR =2 4SS HUENAIT S A S5 1Y o 0|S0] YA =YY Jtsde 37| Gt Z2 W
oA, BIEZZLIHIO[A & SYSH SARS-like (SL) coronavirus S0 &3t $&7| 2o 4517| 4H0| TF #PreCHe d
oflA SARS-Covet of 1 UL EHE SREIT BAAHSH ZHOM SARS-Cov-2& 25 2AEe 2AYS A2 Ae=2
2ot} =28 G7IME RAM0| b H3leh MERS-Covets B 22H0f L 0f Zistgiez|2k= 2ol &2|2oltt (2,6, 8)

24 F =3 VY BR W AN UAE 2SS S HU SARS-Cov-2ol A1E 2 AIfRN0] AL o2
2 Ao ZAMARIS(R)E D2 FYAE BH

A
CHeol BAALS 291537t YR 235l SARS-Cov-27t O/ Z2E
r

m
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SARS-CoVe}l ORRIZIR|2 AtEre| ACE2 (angiotensin-converting enzyme 2) CheEli2lo)| Aglst=e Ao =2 8
S1-CTD (S1 carboxy terminal; 84| Z2& FH)2} SARS-Covel Z2 ¥9E blust Auet ZE 2E
g Ato[2| ofn|lit MY ASHE 76.47%0| 22tetd 1OF A ofo|t 571 F T 1742t SYUSt
225t A0 ] 217t 28 keal/mold| ©6ts OlE 236t 25|24 SARS-CoVvel S CHHRIECTH SARS-CoV-29] S
10~208H2| 84 zIglss LIEtHCts A2 07 S0[0] LIZHCt (4, 12). HA| ZHolM zIstede| xtol& 0]Z0|z|gt
IZLHO|Z A +EA9] 2124 RA/GO| sHHeZ F7F e £ FHolded 7|1H0E Its
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" >BetaCoV/Wuhan/IVDC-HB-01/2019|EPI_ISL_402119 (29892 bp)
ORF-lab
Nsp5 Nsp7 10b
Nsp9 3EM78 |1314
UTR Nsp2  Nsp3 T y  Nspl2 Nspl3  Nspl4 Nspl5 Nsplé Spike PILH 4L} pova
' l ! -
Nspl Nsp4 Nspl10 Receptor binding
Nsp8
Nsp6
* 3 =
Enzyme En
M -
7
8 -—
10b m <-—
13 m <
14 m
B 100, AY508724|SARS_coronavirus_NS-1
100| AY485277|SARS_coronavirus_Sinol-11 SARS-CoV

AY390556|SARS_coronavirus_GZ02
100 | AY278489|SARS_coronavirus_GDO1
KT444582|SARS-like_coronavirus_WIV16
KY417146|Bat_SARS-like_coronavirus_Rs4231
KY417151|Bat_SARS-like_coronavirus_Rs7327
KY417152|Bat_SARS-like_coronavirus_Rs9401
MK211376|Coronavirus_BtRs-BetaCoV/YN2018B
KY770859|Bat_coronavirus|Anlong-112
KJ473816|BtRs_BetaCoV/YN2013
KY417145|Bat_SARS-like_coronavirus_Rf4092
MK211377|Coronavirus_BtRs-BetaCoV/YN2018C
KY417142|Bat_SARS-like_coronavirus|As6526
KY417148|Bat_SARS-like_coronavirus|Rs4247
K)473815|BtRs_BetaCoV/GX2013|BtRs-GX2013
JX993988|Bat_coronavirus_Cp/Yunnan2011
MK211374|Coronavirus_BtRI-BetaCoV/SC2018
Sarbecovirus BetaCoV-Wuhan-IVDC-HB-04-2020

100 100 _| BetaCoV/Wuhan/IVDC-HB-01/2019|EPI_ISL_402119

BetaCoV-Wuhanl-VDC-HB-05-2019EPI_ISL_402121
m£ MG772934|Bat_SARS-like_coronavirus|bat-SL-CoVZXC21
. ’ MG772933|Bat_SARS-like_coronavirus|bat-SL-CoVZC45
Hibecovirus KF636752|Bat_Hp-betacoronavirus/Zhejiang2013
Nobecovirus 100 EF065513|Bat_coronavirus_HKU9-1|BF_005!
KU762338|Rousettus_bat_coronavirus|GCCDC1_356

100 EF065505|Bat_coronavirus_HKU4-1|B04f
: l&'—_‘:EFOSSSOQ|Bat_coronavirus_HKUS-l|LMH03f
Merbecovirus JX869059|Human_betacoronavirus_2c_EMC/2012|HCoV-EMC ~ MERS-CoV

KC545386|Betacoronavirus_Erinaceus/VMC/DEU/2012| ErinaceusCoV/2012-216/GER/2012
KM349744|Betacoronavirus_HKU24|HKU24-R05010I

96
Embevovirus 100 AY391777|Human_coronavirus_OC43|ATCC_VR-759

m‘: MK167038|Human_coronavirus_HKU1|SC2521
FJ647223|Murine_coronavirus_MHV-1|MHV-1

66)

100 100

90

0.2

Fig. 2. Schematic of 2019-nCoV and Phylogenetic Analysis of 2019-nCoV and Other Betacoronavirus Genomes. Shown
are a schematic of 2019-nCoV (Panel A) and full-length phylogenetic analysis of 2019-nCoV and other betacoronavirus
genomes in the Orthocoronavirinae subfamily (Panel B). (Adapted from ref. (19) Zhu et al., A Novel Coronavirus from
Patients with Pneumonia in China, 2019 New Engl J Med 2020;382:727-733)
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E2HA Lo HEFZZLIBI0|2{ A (BetaCoV/bat/Yunnan: Bat RaTG13)7} SARS-

%) LIEFWR|BE 2F 110004 7He] ¥7|7t Ct2 ZHdo=2 EOfF SARS-CoV-27t
SENQFO|L} ChEUELTL S7H0f JAAE SARS-CoVLt MERS-CoVel Atzf|x{E
‘gat ShE{Qt AHHO| JMEf AtO| Zt=0| JCHR| 71ZA| QiChs 4S8 1oty AT 7|30 ofH
tD 0SS AHRO0| ZESHHAM QIZHALEI0| £%lste 28H S7h MOt 4SS 20 o} (5, 9, 13).
Pz 2 | 3| AR (GD Pangolin-CoV)0| S&
0| FE mPEEE RAYACE

U
=)
N
=l
>~
o
kJ
0Q
o
=)
!
k=)
4>
o
ro
t
0
oM
o Jjm

Of 2& 1fety EMatzet 223 BiFd22 201 71y F3He 23ls g 0] &¢o= et FH0|dS SH22 =L
192 OF3l 2 50|12 FAUATHE ALY S0 AYE B J7IS0ME 2512 12 YA9YS oA AFAte] ATt &
Stth= HOICH Atd HIO[2{A9] MIAZ M AJHE +E4| 2t 4=4E 0/2o= ZFAe Yo =7|L S89 dolg
S 02| 2°910] HOojelity, LMo HIO[2A0] 2FY Y= 2 FSYS HOHo| LHE2sts Fe0| 3Lt oE Hio|HqA
Aol YA HE=I0F AR SHO0| AZSHH A0l =B HIZYAR Y= Vts V(20| oty AUF HOh sk
SOLRICH (14). o S2tBtol2{A0f gt ZHSO0| O] CHEZ] Ap|Ql BHH 0f|oj29] HaHQl HIVE 2|4 £EH0|| 0|2= i
2 A=I17L o] Fel ez ZESICE (1), AS7HA| SE Z2UH99| U4H FA=TI= BT 4~520|0 o 14¥
Yo SAZE 20|12 AeLt 22 142S oM ARlE 2 H=2 Eagh Qo ACP 2L elsts 82
L V|YE S AUSS, HFHO| oct SSHY SO ARA H27F Tast ARV BRI L8t ZV|L VtHE S =9
Y, R0 HetMe RFSE0 Q2= AlRlE AR g0 M2 QUR|SHA| Ret HEHO|AM HiO|2{A MV} O|R|A|= &E0| =0t
AlAte] Ao 7tsd2 o 3t (3, 11, 15).

oy
02
=2
10
ek
R
o2
>

2 7 £2 st 2H0] gojl FSE0] AR M MAH2Z Ul Fol Al7[0f] g2l
AYES YYdPII= oA MM 2= 34% LRI2 S5t UCH 2002~2003F AtO] of 97ii& 2t A MIA 2974=01A
| AHUSHE ALA RUHE 9.5% 0|4, 2012d SS0IM L

o

to] 257H=20lIA 36% HEo|

(o8]
o
o
o
2
ol
1
0y
0R
o
Rl
ofN
~N
~
N
ol
o
ol

2[AeE BT A0 H5HE dtiHez YA SAZ & AU AZE =O0F dFAE 27t AL 3~4% HAO| AIYER i
Z 3YS zefetti(1e). BHH Olet Z2 AFES A A Bio[2A9 2AH HEYo|T oESH= 2|7t Oflets HE
T2 U7t AL Z2LH99| ARl 25t SH01Y Y 0l2lo] Fx 2EE HUAH22 FE0| Y HUiHe=
2L 27t H2 AP= U OEt VMM E AFYAE QIILE B2t &40 SRSIH QBT |s £F0| JUHHL2 FE
SIE[0] U= A AlTiollE A1F HRAol ChEt SEst 2 2A|LE #A0] Qi FR Y =7t A9 o=l tE HESI=
S =7t 2 22| L2AH07| 2o &2t cib] oj2AIE 2 92008, D21 2YSAe| dEE 5017t iyl
Ba2 2AZS AOICh A 20159 2|Li2toM 186F2| AL LYME HELE SIAH 2l 20% O|LHe] 2|A
20| 2%20f 2020 22T A2 P2L2tOME 3-F0| |HSHE SARS-CoV-2 ZF&RIAL thH| 0.9% Y= 2AES
20|32 Aof yekel ojz4Fnt QE2to| Jek{0] Atts AS =2{HCt (17).

29 OINERF EE HUBAC| B4 UH OF, SMI YR wel SO Tet % WU HigoR TS 2L AlM
HH 5 BAYR0| welne MW SA TS Jt2E 1343 R0ICh 0] AT YT AT 2 At U iAol
T2 OjUI o2 JfY, 1213 ANl BWHOR LWET = AATICHH LY 47t BT HIS A AR
ot J2iu YA 2449 Zote 1 ZW0| SRS S5 O FHOIM ORREAS FEE Moty 4 SiCtel 1343
Soirg Hoid AAAE HME M0l Yo ChSHAOls Hetd 0| 27EC 22 S0 0/ Y= o|gkz/o}
ol Sof RjoIN HIHRIL SEYS AN BASO| YHE| LIEILT 9SS AAE Hmol Fest zoln 22
SA=2 QelUzto] BA% E 50% el AAE FTO| ofFt o= Letdth 23 I gzl Tt FA A
WroR BIFBIA WA SN 2T H2IS ZHOR § 71RO (IS WHOIM LUAS UAE wBHD M4 o=
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FUAE SHLR o ST0|M ST M PO IZLHO SHAjet U YHO| AYRIF HE 2Z §F SER|0|M= SARS-
CoV-29| HHAMYLUR|w, RS HI Rt Mg, ¥4, ASZEY 7Y, e &2 &4, d2|1 o] s
tsd S2 HIO|ZA AFAS 22710 SO{0F g FHETH SAZ AAYL (11). 0l & Hol= MY YF2 HO[2HA
HRASO| AYHez sige A2 Eolot 200213 AtAeE 2007 X 20141 olz2t 2€F R Ol 2 AFAS0
2o AEYY YER BAlSte Cifet SSHOMAS HESWL Y= O] Bio[gAS9 W E= I AHZYQl HE

|OI5HAl Z[7]0f 4lZHI0|2{ A0 BYGl=E £00] &ALt T2LH 90| et X5 TAAR]e] BHEE2 MY o2 RS
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