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Abbah� A� K�� LQcPjZa[� A� H�� ² PQYYaQ� S� ¥ÃÁÃÁ¦� B<hQE QZZk[]Y]Os� Fk[EjQ][h <[G GQh]gGIgh ]N jPI
QZZk[I hshjIZ� EYhIpQIg�

ANjab� S� O�� GP]kgQ� M� Z�� Mah]]G� M� U�� HaQGIg� Z�� KPa[� Z�� APZaG� A�� ² Mk[aqag� N� ¥ÃÁÃÁ¦�
A[aYshQh ]N SARS�COV�Ã RNA�GIdI[GI[j RNA d]YsZIgahI ah a d]jI[jQaY jPIgadIkjQc GgkO jagOIj
khQ[O a c]ZdkjajQ][aY addg]acP� J]kg[<Y ]N 0g<[hY<jQ][<Y MIGQEQ[I� ÀÇ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÂÃÊÇÈ�ÁÃÁ�ÁÃÅÄÊ�Á

AYINQhPaj� E�� JIYQ[IX� H� F�� M]kha� M�� Tas� G� K�� ² AYhaNag� H� S� ¥ÃÁÃÃ¦� IZZk[I gIhd][hI j]
SARS�COV�Ã pagQa[jh� A N]ckh ][ hIpIgQjs� hkhcIdjQbQYQjs� a[G dgIIrQhjQ[O QZZk[Qjs� J]kg[<Y ]N
I[NIEjQ][ <[G PkDYQE HI<YjP� ÀÄ¥Ã¦� ÃÈÈ ÃÉÉ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�WQdP�ÃÁÃÃ�ÁÂ�ÁÁÈ

AYjZa[[� D� M�� ² B]sj][� R� J� ¥ÃÁÃÁ¦� SARS�COV�Ã T cIYY QZZk[Qjs� SdIcQNQcQjs� Nk[cjQ][� GkgabQYQjs�
a[G g]YI Q[ dg]jIcjQ][� /EQI[EI IZZk[]Y]Os� Ä¥ÅÊ¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÇ�hcQQZZk[]Y�abGÇÂÇÁ

AYZ]NjQ� Y� A�� AbG�IYgaPZa[� K� A�� ² EYjQYQb� E� E� ¥ÃÁÃÂ¦� VaccQ[]ZQc addg]acP N]g []pIY ZkYjQ
IdQj]dIh paccQ[I aOaQ[hj hIpIgI ackjI gIhdQgaj]gs hs[Gg]ZI c]g][apQgkh�Ã ¥SARS�COV�Ã¦� BMC
IZZk[]Y]Os� ÁÁ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÂÃÉÇÆ�ÁÃÂ�ÁÁÅÂÃ�Á

Aga[� D�� BIacPYIg� D� C�� La[Ih� S�� ² OpIgPaOI� J� M� ¥ÃÁÃÁ¦� PgQ]g dgIhkZIG c]g][apQgkh Q[NIcjQ][
gIGkcIh COVID�ÂÊ gQhX� A c]P]gj hjkGs� 0PI J]kg[<Y ]N Q[NIEjQ][� ÇÀ¥Ç¦� ÊÃÄ ÊÄÁ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�WQ[N�ÃÁÃÁ�ÂÁ�ÁÃÄ

BIa[h� C� ¥ÃÁÃÃ¦� RIhIagcPIgh OIjjQ[O cY]hIg j] a �k[QpIghaY� NYk paccQ[I� Pg]EIIGQ[Oh ]N jPI N<jQ][<Y
AE<GIZs ]N /EQI[EIh� ÀÀÈ¥Æ¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÈÄ�d[ah�ÃÂÃÄÅÈÈÂÂÊ

BIgIjja� A�� Cga[aOI� M�� ² ZQdIj]� D� ¥ÃÁÃÁ¦� Ih cg]hh�gIacjQpI QZZk[Qjs jgQOOIgQ[O COVID�ÂÊ
QZZk[]dajP]OI[IhQh� Fg][jQIgh Q[ IZZk[]Y]Os� ÀÀ�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NQZZk�ÃÁÃÁ�ÆÇÈÈÂÁ

B]IcPaj� J� L�� CP]ga� I�� M]gaQh� A�� ² DIYOaG]� L� ¥ÃÁÃÂ¦� TPI QZZk[I gIhd][hI j] SARS�COV�Ã a[G
COVID�ÂÊ QZZk[]dajP]Y]Os   ckggI[j dIghdIcjQpIh� PkYZ][]Y]Os� ÁÆ¥Æ¦� ÅÃÄ ÅÄÈ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�dkYZ]I�ÃÁÃÂ�ÁÄ�ÁÁÉ

BkQ� H��H�� SQG[Is� J�� DQ[P� K�� S]kjPq]]G� S�� NIqZa[� M� J�� ² SIjjI� A� ¥ÃÁÁÇ¦� PgIGQcjQ[O
d]dkYajQ][ c]pIgaOI ]N T�cIYY IdQj]dI�bahIG GQaO[]hjQch a[G paccQ[Ih� BMC BQ]Q[N]gZ<jQEh�
Æ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�ÂÅÈÂ�ÃÂÁÆ�È�ÂÆÄ

BkQ� H��H�� SQG[Is� J�� LQ� W�� FkhhIGIg� N�� ² SIjjI� A� ¥ÃÁÁÈ¦� DIpIY]dZI[j ]N a[ IdQj]dI c][hIgpa[cs
a[aYshQh j]]Y j] NacQYQjajI jPI GIhQO[ ]N IdQj]dI�bahIG GQaO[]hjQch a[G paccQ[Ih� BMC
BQ]Q[N]gZ<jQEh� Ç¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�ÂÅÈÂ�ÃÂÁÆ�É�ÄÇÂ

CaYQh� J� J�� MasbI[]� M�� GgII[bakZ� J� A�� WIQhX]dN� D�� DI SQYpa� A� D�� SIjjI� A�� KIşZQg� C�� ² PIjIgh�
B� ¥ÃÁÂÄ¦� Pg]dIgjQIh ]N MHC cYahh I dgIhI[jIG dIdjQGIh jPaj I[Pa[cI QZZk[]OI[QcQjs� PL]/
C]Zdkj<jQ][<Y BQ]Y]Os� È¥ÂÁ¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÄÈÂ�W]kg[aY�dcbQ�ÂÁÁÄÃÇÇ

CahcIYYa� M�� RaW[QX� M�� AYIIZ� A�� DkYIb]P[� S� C�� ² Nad]YQ� R� D� ¥ÃÁÃÂ¦� FI<jkgIh� Ip<Yk<jQ][� <[G
jgI<jZI[j ]N E]g][<pQgkh ¥CO6ID�ÀÈ¦� SjajPIagYh §I[jIg[Ij¨� RIjgQIpIG ÃÁÃÂ� Ng]Z
Pjjdh���qqq�[cbQ�[YZ�[QP�O]p�b]]Xh�NBKÆÆÅÈÈÇ��
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DI[O� H�� Ya[� X�� ² Yka[� L� ¥ÃÁÃÂ¦� HkZa[ OI[IjQc bahQh ]N c]g][apQgkh GQhIahI ÃÁÂÊ� /QO[<Y
0g<[hGkEjQ][ <[G 0<gOIjIG 0PIg<ds� Å¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÄÊÃ�ÁÃÂ�ÁÁÈÄÇ�É

DPa[Ga� S� K�� VQg� P�� ² RaOPapa� G� P� S� ¥ÃÁÂÄ¦� DIhQO[Q[O ]N Q[jIgNIg][�OaZZa Q[GkcQ[O MHC cYahh�II
bQ[GIgh� BQ]Y]Os DQgIEj� Ç¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�ÂÈÅÆ�ÇÂÆÁ�É�ÄÁ

EcPIpIggSa� G�� GkIpaga� Á�� C]Y]Za� J�� RkQv� A� M�� VahfkIv� M� M�� TIWIga� E�� ² GI WaagG� J� H�
¥ÃÁÃÂ¦� PgI�IrQhjQ[O T�cIYY QZZk[Qjs j] SARS�C]V�Ã Q[ U[Ird]hIG PIaYjPs c][jg]Yh Q[ EckaG]g� ah
GIjIcjIG qQjP A COVID�ÂÊ Q[jIgNIg][�OaZZa RELEASE ASSAY� I[jIg[<jQ][<Y J]kg[<Y ]N
I[NIEjQ]kh DQhI<hIh� À¿Ä� ÃÂ ÃÆ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�QWQG�ÃÁÃÂ�ÁÃ�ÁÄÅ

EgbIYGQ[O� E� J�� P]hj� D� J�� SjIZZs� E� J�� R]bIgjh� P� C�� AkOkhjQ[I� A� D�� FIgOkh][� S�� PakYIh� C� I��
GgaPaZ� B� S�� ² FakcQ� A� S� ¥ÃÁÂÉ¦� A k[QpIghaY Q[NYkI[va paccQ[I� TPI hjgajIOQc dYa[ N]g jPI
NajQ][aY I[hjQjkjI ]N AYYIgOs a[G I[NIcjQ]kh DQhIahIh� 0PI J]kg[<Y ]N I[NIEjQ]kh DQhI<hIh� ÁÀÇ¥Ä¦�
ÄÅÈ ÄÆÅ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÊÄ�Q[NGQh�WQsÂÁÄ

FIggIjjQ� A� P�� KkYa� T�� Wa[O� Y�� NOksI[� D� M� V�� WIQ[PIQZIg� A�� Dk[Yad� G� S�� Xk� Q�� NabQYhQ� N��
PIgkYY]� C� R�� CgQhj]Nag]� A� W�� WPQjj][� H� J�� VQgbahQkh� A�� OYQpQIg� K� J�� BkcX[Ig� L� R�� AYQhjag�
A� T�� WPQjZa[� E� D�� BIgjQ[]� S� A�� CPajj]daGPsas� S�� ² MacBIajP� G� ¥ÃÁÃÁ¦� U[bQahIG
hcgII[h hP]q CDÉÛ T cIYYh ]N COVID�ÂÊ dajQI[jh gIc]O[QvI hPagIG IdQj]dIh Q[ SARS�COV�Ã jPaj
YagOIYs gIhQGI ]kjhQGI jPI hdQXI dg]jIQ[� IZZk[Qjs� ÄÂ¥Æ¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�QZZk[Q�ÃÁÃÁ�ÂÁ�ÁÁÇ

F]g[Q� D�� CaOYQa[Q� R�� CYIgQcQ� M�� ² SQg][Q� M� ¥ÃÁÂÈ¦� M]YIckYag Ep]YkjQ][ ]N HkZa[ C]g][apQgkh
GI[]ZIh� 0gI[Gh Q[ ZQEg]DQ]Y]Os� ÁÄ¥Â¦� ÄÆ ÅÉ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�jQZ�ÃÁÂÇ�ÁÊ�ÁÁÂ

GgQN][Q� A�� WIQhX]dN� D�� RaZQgIv� S� I�� MajIkh� J�� Da[� J� M�� M]GIgbacPIg� C� R�� RaqYQ[Oh� S� A��
SkjPIgYa[G� A�� PgIZXkZag� L�� JaGQ� R� S�� MaggaZa� D�� GI SQYpa� A� M�� FgavQIg� A�� CagYQ[� A� F��
GgII[bakZ� J� A�� PIjIgh� B�� KgaZZIg� F�� SZQjP� D� M�� Cg]jjs� S�� ² SIjjI� A� ¥ÃÁÃÁ¦� TagOIjh ]N
T cIYY gIhd][hIh j] SARS�COV�Ã c]g][apQgkh Q[ PkZa[h qQjP c]pQG�ÂÊ GQhIahI a[G k[Ird]hIG
Q[GQpQGkaYh� CIYY� ÀÇÀ¥È¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�cIYY�ÃÁÃÁ�ÁÆ�ÁÂÆ

GkhjQa[a[Ga� M� ¥ÃÁÃÁ¦� WPaj G] T cIYYh hII Q[ SARS�C]VÃ� IZZk[]Q[N]gZajQch a[aYshQh j] QGI[jQNs T
cIYY IdQj]dIh Ng]Z SARS� C]VÃ ORFÂab d]Ysdg]jIQ[� I[G][IhQ<[ J]kg[<Y ]N LQNI /EQI[EIh� ¿Á¥ÁÂ¦�
ÃÊ ÅÄ�

GkhjQa[a[Ga� M�� SkYQhjs]� B� P�� AOkhjgQaqa[� D�� ² A[GagQ[Q� S� ¥ÃÁÃÂ¦� IZZk[]Q[N]gZajQch a[aYshQh ]N
SARS�COV�Ã ]gNÂab d]Ysdg]jIQ[h j] QGI[jQNs dg]ZQhck]kh a[G PQOPYs c][hIgpIG T�cIYY IdQj]dIh
j] N]gZkYajI paccQ[I N]g I[G][IhQa a[G jPI W]gYG P]dkYajQ][� 6<EEQ[Ih� È¥ÂÃ¦� ÂÅÆÊ�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÊÁ�paccQ[IhÊÂÃÂÅÆÊ

G][vaYIv�GaYagva� F� F�� McCabI� A�� Sa[j]h� E� J� M� G]h� J][Ih� J�� TaXIhPQja� L�� OgjIOa�RQpIga� N� D��
CQG�Pap][� G� M� D�� RaZhb]jj]Z� K�� GPajja]gasa� G�� AYNQgIpQc� A�� MQGGYIj][� D�� ² J][Ih� A�
R� ¥ÃÁÂÊ¦� AYYIYI NgIfkI[cs [Ij GajabahI ¥AFND¦ ÃÁÃÁ kdGajI� G]YG�hja[GagG Gaja
cYahhQNQcajQ][� ]dI[ accIhh OI[]jsdI Gaja a[G NIq QkIgs T]]Yh� NkEYIQE AEQGh RIhI<gEP�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÊÄ�[ag�OXvÂÁÃÊ

HaQGIg� N�� R]jPZa[�Ohjg]q� P�� OhZa[� A� Y�� AggkGa� L� B�� MacNagYa[I�BIggs� L�� EYj][� L�� TP]Zah][�
M� J�� YIb]aP�Ma[k� D�� A[hkZa[a� R�� Kadaja� N�� Mb]Iga� L�� RkhPj][� J�� McHkOP� T� D��
HIsZa[[� D� L�� ZkZYa� A�� ² K]cX� R� A� ¥ÃÁÃÁ¦� COVID�ÂÊ�Z]][]hQh ]g EZIgOQ[O I[NIcjQ]kh
DQhIahI�� Fg][jQIgh Q[ dkDYQE PI<YjP� Ç� ÆÊÇÊÅÅ� Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NdkbP�ÃÁÃÁ�ÆÊÇÊÅÅ

HIqQjj E� W� ¥ÃÁÁÄ¦� TPI MHC cYahh I a[jQOI[ dgIhI[jajQ][ dajPqas� hjgajIOQIh N]g pQgaY QZZk[I
IpahQ][� IZZk[]Y]Os� ÀÀ¿¥Ã¦� ÂÇÄ ÂÇÊ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÅÇ�W�ÂÄÇÆ�ÃÆÇÈ�ÃÁÁÄ�ÁÂÈÄÉ�r
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H]YYa[G� C� J�� C]YI� D� K�� ² G]GXQ[� A� ¥ÃÁÂÄ¦� RI�GQgIcjQ[O CDÅÛ T cIYY gIhd][hIh qQjP jPI NYa[XQ[O
gIhQGkIh ]N MHC cYahh II�b]k[G dIdjQGIh� TPI c]gI Qh []j I[]kOP� Fg][jQIgh Q[ IZZk[]Y]Os� Ã�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NQZZk�ÃÁÂÄ�ÁÁÂÈÃ

Hhk� J� C��C�� LakgI[j�R]YYI� M�� PaqYaX� J� B�� WQYI[� C� B�� ² CgIhhqIYY� P� ¥ÃÁÃÂ¦� Tga[hYajQ][aY
hPkjG]q[ a[G IpahQ][ ]N jPI Q[[ajI QZZk[I gIhd][hI bs SARS�COV�Ã NSPÂÅ dg]jIQ[�
Pg]EIIGQ[Oh ]N jPI N<jQ][<Y AE<GIZs ]N /EQI[EIh� ÀÀÇ¥ÃÅ¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÈÄ�d[ah�ÃÂÁÂÂÇÂÂÂÉ

Jac]b�D]Ya[� C�� FIYGZa[� J�� McMaPa[� K�� Yk� J�� ZaP[� R�� WIOZa[[� F�� ScPkQjIZaXIg� H�� ScPZQGj�
A� G�� ² Bag]kcP� D� H� ¥ÃÁÃÂ¦� C]g][apQgkh�hdIcQNQc a[jQb]Gs cg]hh�gIacjQpQjs Q[ gPIhkh
ZacafkIh N]YY]qQ[O SARS�COV�Ã paccQ[ajQ][ a[G Q[NIcjQ][� J]kg[<Y ]N 6Qg]Y]Os� ÈÄ¥ÂÂ¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÉ�WpQ�ÁÁÂÂÈ�ÃÂ

Jk[OgIQh� I�� SIaYN][� R�� ² KIYYQh� M� ¥ÃÁÃÂ¦� SARS�COV�Ã OI[I c][jI[j a[G c]pQG�ÂÊ ZkjajQ][ QZdacj
bs c]ZdagQ[O ÅÅ hagbIc]pQgkh OI[]ZIh� N<jkgI C]ZZk[QE<jQ][h� ÀÁ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÇÈ�ÁÃÂ�ÃÃÊÁÆ�È

K]NN� W� C�� ² BIgXYIs� S� F� ¥ÃÁÃÂ¦� A k[QpIghaY c]g][apQgkh paccQ[I� /EQI[EI� ÂÆÀ¥ÇÆÄÂ¦� ÈÆÊ ÈÆÊ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÇ�hcQI[cI�abPÁÅÅÈ

Kk[Gk� R�� NagIa[� J� S�� Wa[O� L�� FI[[� J�� PQYYas� T�� FIg[a[GIv� N� D�� C][QbIag� E�� K]scPIpa� A��
DapQIh� M�� T]Y]ha�WgQOPj� M�� HaXXQ� S�� Vagg]� R�� McDIgZ]jj� E�� HaZZIjj� S�� CkjaWag� J��
TPqaQjIh� R� S�� PagXIg� E�� R]haGah� C�� McCYkgI� M�� … LaYpa[Q� A� ¥ÃÁÃÃ¦� Cg]hh�gIacjQpI
ZIZ]gs T cIYYh ahh]cQajI qQjP dg]jIcjQ][ aOaQ[hj SARS�COV�Ã Q[NIcjQ][ Q[ COVID�ÂÊ c][jacjh�
N<jkgI C]ZZk[QE<jQ][h� ÀÂ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÇÈ�ÁÃÂ�ÃÈÇÈÅ�r

La[Oj][� D� J�� B]kgXI� S� C�� LQI� B� A�� RIQNN� G�� Najk� S�� DagYas� R�� Bkg[� J�� ² EcPIpaggQa� C� ¥ÃÁÃÂ¦�
TPI Q[NYkI[cI ]N HLA OI[]jsdI ][ jPI hIpIgQjs ]N COVID�ÂÊ Q[NIcjQ][� HLA� ÈÇ¥Â¦� ÂÅ ÃÃ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÂÂ�ja[�ÂÅÃÉÅ

Laqj][ G� ¥ÃÁÃÂ¦� SQOPjh hIj ][ k[QpIghaY paccQ[I� NIq hEQI[jQhj ¥ÀÈÆÀ¦� ÁÃÈ¥ÄÄÃÄ¦� É Ê�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�SÁÃÇÃ�ÅÁÈÊ¥ÃÂ¦ÁÁÄÁÃ�X

LII� C� H�� PQ[P]� M� P�� BkcXYIs� P� R�� W]]GP]khI� I� B�� OOO� G�� SQZZ][h� A�� Nad]YQja[Q� G�� ²
K]]Ps� H� ¥ÃÁÃÁ¦� P]jI[jQaY CDÉÛ T cIYY cg]hh�gIacjQpQjs aOaQ[hj SARS�COV�Ã c][NIggIG bs ]jPIg
c]g][apQgkh hjgaQ[h� Fg][jQIgh Q[ IZZk[]Y]Os� ÀÀ� Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NQZZk�ÃÁÃÁ�ÆÈÊÅÉÁ

LI][I� P�� SPQ[� E��C�� PIg]ha� F�� Vacca� A�� DaZZacc]� F�� ² Raca[IYYQ� V� ¥ÃÁÂÄ¦� MHC cYahh I a[jQOI[
dg]cIhhQ[O a[G dgIhI[jQ[O ZacPQ[Igs� OgOa[QvajQ][� Nk[cjQ][� a[G GINIcjh Q[ jkZ]g cIYYh� JNCI
J]kg[<Y ]N jPI N<jQ][<Y C<[EIg I[hjQjkjI� À¿Ä¥ÂÇ¦� ÂÂÈÃ ÂÂÉÈ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÊÄ�W[cQ�GWjÂÉÅ

LQZ� Y�� NO� Y�� TaZ� J�� ² LQk� D� ¥ÃÁÂÇ¦� HkZa[ C]g][apQgkhIh� A gIpQIq ]N pQgkh P]hj Q[jIgacjQ][h�
DQhI<hIh� Ã¥Å¦� ÃÇ� Pjjdh���G]Q�]gO�ÂÁ�ÄÄÊÁ�GQhIahIhÅÁÄÁÁÃÇ

LQk� D� X�� LQa[O� J� Q�� ² Fk[O� T� S� ¥ÃÁÃÂ¦� HkZa[ C]g][apQgkh�ÃÃÊE� �OCÅÄ� �NLÇÄ� a[G �HKUÂ
¥C]g][<pQgQG<I¦� E[EsEY]dIGQ< ]N 6Qg]Y]Os� ÅÃÉ ÅÅÁ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�BÊÈÉ�Á�ÂÃ�ÉÁÊÇÄÄ�É�ÃÂÆÁÂ�X

MajIkh� J�� GgQN][Q� A�� TagXI� A�� SQG[Is� J�� RaZQgIv� S� I�� Da[� J� M�� BkgOIg� Z� C�� RaqYQ[Oh� S� A��
SZQjP� D� M�� PPQYYQdh� E�� MaYYaY� S�� LaZZIgh� M�� RkbQg]� P�� QkQaZba]� L�� SkjPIgYa[G� A�� Yk� E�
D�� Ga SQYpa A[jk[Ih� R�� GgII[bakZ� J�� FgavQIg� A�� … WIQhX]dN� D� ¥ÃÁÃÁ¦� SIYIcjQpI a[G
cg]hh�gIacjQpI SARS�COV�Ã T cIYY IdQj]dIh Q[ k[Ird]hIG PkZa[h� /EQI[EI� ÂÆ¿¥ÇÆÂÃ¦� ÉÊ ÊÅ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÇ�hcQI[cI�abGÄÉÈÂ
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MIOahagQ� N� L�� UjhkZQ� T�� YaZa[Q� L� N�� Jk[QahjkjQ� Gk[aqa[� E�� FkgkXaqa� K�� NQhPQZkga� M��
LkhQGa� M� I�� ² M]gQ� Y� ¥ÃÁÃÂ¦� SIg]IdQGIZQ]Y]OQcaY hjkGs ]N SARS�COV�Ã Q[NIcjQ][ Q[ Eahj Japa�
I[G][IhQa� PLO/ ONE� ÀÅ¥Æ¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÄÈÂ�W]kg[aY�d][I�ÁÃÆÂÃÄÅ

MQOYQ]gQ[Q� F�� T]ghQIYY]� E�� SdQIvQa� F�� OYQpa� F�� TQ[Oagj� M�� ² MaNNkYYQ� N� ¥ÃÁÃÂ¦� Ahh]cQajQ][ bIjqII[
HLA OI[]jsdIh a[G c]pQG�ÂÊ hkhcIdjQbQYQjs� hIpIgQjs a[G dg]OgIhhQ][� A c]ZdgIPI[hQpI gIpQIq
]N jPI YQjIgajkgI� Ekg]dI<[ J]kg[<Y ]N MIGQE<Y RIhI<gEP� ÁÅ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÅÁÁÁÂ�ÁÃÂ�ÁÁÆÇÄ�Â

MQYQ[hXQ� M�� GgQNNQjPh� S�� WIO[Ig� K� M�� RIkhcP� T� B�� Haah�AhhI[bakZ� A�� ² B]IPZ� T� ¥ÃÁÁÆ¦� MajI
cP]QcI GIcQhQ][h ]N hjQcXYIbacX NIZaYIh dgIGQcjabYs Z]GQNQIG bs MHC dIdjQGI YQOa[Gh�
Pg]EIIGQ[Oh ]N jPI N<jQ][<Y AE<GIZs ]N /EQI[EIh� À¿Á¥ÂÃ¦� ÅÅÂÅ ÅÅÂÉ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÈÄ�d[ah�ÁÅÁÉÃÇÅÂÁÃ

M]gI[h� D� M�� TakbI[bIgOIg� J� K�� ² FakcQ� A� S� ¥ÃÁÃÂ¦� A cI[jI[ags jaYI ]N jq] da[GIZQch� TPI
ÂÊÂÉ Q[NYkI[va da[GIZQc a[G c]pQG�ÂÊ� dagj I� AZIgQE<[ J]kg[<Y ]N PkDYQE HI<YjP� ÀÀÀ¥Ç¦�
ÂÁÉÇ ÂÁÊÅ� Pjjdh���G]Q�]gO�ÂÁ�ÃÂÁÆ�aWdP�ÃÁÃÂ�ÄÁÇÄÂÁ

M]gI[h� D� M�� TakbI[bIgOIg� J� K�� ² FakcQ� A� S� ¥ÃÁÃÂ¦� A cI[jI[ags jaYI ]N jq] da[GIZQch� TPI
ÂÊÂÉ Q[NYkI[va da[GIZQc a[G c]pQG�ÂÊ� dagj II� AZIgQE<[ J]kg[<Y ]N PkDYQE HI<YjP� ÀÀÀ¥È¦�
ÂÃÇÈ ÂÃÈÃ� Pjjdh���G]Q�]gO�ÂÁ�ÃÂÁÆ�aWdP�ÃÁÃÂ�ÄÁÇÄÃÇ

M]gI[h� D� M�� TakbI[bIgOIg� J� K�� ² FakcQ� A� S� ¥ÃÁÃÃ¦� U[QpIghaY c]g][apQgkh paccQ[Ih ¡ a[ kgOI[j
[IIG� NIq E[OY<[G J]kg[<Y ]N MIGQEQ[I� ÂÇÅ¥Å¦� ÃÊÈ ÃÊÊ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÆÇ�[IWZdÃÂÂÉÅÇÉ

NafpQ� A�� FajQZa� K�� M]PaZZaG� T�� FajQZa� U�� SQ[OP� I� K�� SQ[OP� A�� AjQN� S� M�� HagQdgahaG� G��
Haha[� G� M�� ² Hahha[� M� I� ¥ÃÁÃÁ¦� I[hQOPjh Q[j] SARS�C]V�Ã OI[]ZI� hjgkcjkgI� Ip]YkjQ][�
dajP]OI[IhQh a[G jPIgadQIh� SjgkcjkgaY OI[]ZQch addg]acP� BQ]EPQZQE< Ij DQ]dPshQE< <Ej<�
M]YIEkY<g D<hQh ]N GQhI<hI� ÀÇÅÅ¥ÂÁ¦� ÂÇÆÉÈÉ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�bbaGQh�ÃÁÃÁ�ÂÇÆÉÈÉ

NIYGI� A�� BQYQcP� T�� HIQjZa[[� J� S�� MagQ[OIg� Y�� SaYQP� H� R�� R]IgGI[� M�� LobXI� M�� BakIg� J�� RQIjP�
J�� WacXIg� M�� PIjIg� A�� HbgbIg� S�� TgaI[XYI� B�� KaQhIg� P� D�� R]jPbakIg� U�� BIcXIg� M�� Jk[XIg�
D�� KgakhI� G�� SjgI[OIgj� M�� … WaYv� J� S� ¥ÃÁÃÁ¦� Sagh�c]p�Ã�GIgQpIG dIdjQGIh GINQ[I
PIjIg]Y]O]kh a[G c]pQG�ÂÊ�Q[GkcIG j cIYY gIc]O[QjQ][� N<jkgI IZZk[]Y]Os� ÁÁ¥Â¦� ÈÅ ÉÆ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÆÊÁ�ÁÃÁ�ÁÁÉÁÉ�r

NIqZa[� J� A�� D]ka[OaZajP� A�� YaGva[Q� S�� Y]haajZaGWa� Y�� AQZ][� A�� Bga[Gã]�NIj]� J�� Dk[[Ijj�
L�� G]ggQI�hj][I� T�� SXs[Ig� R�� FIag][� D�� ScPadQga� M�� p][ DIYNj� F�� ² GQYIaGQ� O� ¥ÃÁÃÂ¦�
SjgkcjkgI� ZIcPa[QhZ a[G cgshjaYY]OgadPQc NgaOZI[j hcgII[Q[O ]N jPI SARS�COV�Ã NSPÂÄ
PIYQcahI� N<jkgI C]ZZk[QE<jQ][h� ÀÁ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÇÈ�ÁÃÂ�ÃÆÂÇÇ�Ç

NOksI[� A�� DapQG� J� K�� MaGI[� S� K�� W]]G� M� A�� WIIGIg� B� R�� NIYY]gI� A�� ² TP]Zdh][� R� F�
¥ÃÁÃÁ¦� HkZa[ YIkX]csjI a[jQOI[ hkhcIdjQbQYQjs Zad N]g hIpIgI ackjI gIhdQgaj]gs hs[Gg]ZI
c]g][apQgkh Ã� J]kg[<Y ]N 6Qg]Y]Os� ÈÃ¥ÂÄ¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÉ�WpQ�ÁÁÆÂÁ�ÃÁ

PacP]YcvsX� M�� ² RQIhXI� P� ¥ÃÁÃÁ¦� I[ hQYQc] hjkGQIh hkOOIhj T�cIYY cg]hh�gIacjQpQjs bIjqII[
SARS�COV�Ã a[G YIhh Ga[OIg]kh c]g][apQgkhIh� Pjjdh���G]Q�]gO�ÂÁ�ÃÂÃÁÄ�gh�Ä�gh�ÈÄÈÈÄ�pÂ

Pa[� Y�� JQa[O� X�� Ya[O� L�� CPI[� L�� ZI[O� X�� LQk� G�� Ta[O� Y�� QQa[� C�� Wa[O� X�� CPI[O� F�� LQ[� J��
Wa[O� X�� ² LQ� Y� ¥ÃÁÃÂ¦� SARS�COV�Ã�hdIcQNQc QZZk[I gIhd][hI Q[ COVID�ÂÊ c][paYIhcI[j
Q[GQpQGkaYh� /QO[<Y 0g<[hGkEjQ][ <[G 0<gOIjIG 0PIg<ds� Å¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÄÊÃ�ÁÃÂ�ÁÁÇÉÇ�Â

ÆÁ



P]Ya[G� G� A�� Ophsa[[QX]pa� I� G�� ² KI[[IGs� R� B� ¥ÃÁÃÁ¦� SARS�C]V�Ã QZZk[Qjs� RIpQIq a[G
addYQcajQ][h j] PPahI Ä paccQ[I ca[GQGajIh� 0PI L<[EIj� ÂÈÅ¥ÂÁÃÇÃ¦� ÂÆÊÆ ÂÇÁÇ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�hÁÂÅÁ�ÇÈÄÇ¥ÃÁ¦ÄÃÂÄÈ�Â

RaPZa[� M� T�� S]bkg� M� A�� IhYaZ� M� S�� IIps� S�� H]hhaQ[� M� J�� EY Z]qaYajs� M� E�� RaPZa[� A� T�� ²
AhP]kg� H� M� ¥ÃÁÃÁ¦� Z]][]jQc DQhIahIh� EjQ]Y]Os� IZdacj� a[G C][jg]Y� MQEg]]gO<[QhZh� Ç¥Ê¦�
ÂÅÁÆ� Pjjdh���G]Q�]gO�ÂÁ�ÄÄÊÁ�ZQcg]]gOa[QhZhÉÁÊÂÅÁÆ

Rahj]OQ� M�� Pa[GIs� N�� SPkXYa� A�� ² SQ[OP� S� K� ¥ÃÁÃÁ¦� SARS c]g][apQgkh Ã� Fg]Z OI[]ZI j]
Q[NIcj]ZI� RIhdQg<j]gs RIhI<gEP� ÁÀ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÂÃÊÄÂ�ÁÃÁ�ÁÂÆÉÂ�v

RIs[Qhh][� B�� Bagga� C�� KaabQ[IWaGQa[� S�� HQYGIbga[G� W� H�� PIjIgh� B�� ² NQIYhI[� M� ¥ÃÁÃÁ¦�
IZdg]pIG dgIGQcjQ][ ]N MHC II a[jQOI[ dgIhI[jajQ][ jPg]kOP Q[jIOgajQ][ a[G Z]jQN
GIc][p]YkjQ][ ]N Zahh hdIcjg]ZIjgs MHC IYkjIG YQOa[G Gaja� J]kg[<Y ]N Pg]jI]ZI RIhI<gEP�
ÀÈ¥Ç¦� ÃÄÁÅ ÃÄÂÆ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÃÂ�ach�Wdg]jI]ZI�ÊbÁÁÉÈÅ

R]cPI� P� A�� ² Fkgkja� K� ¥ÃÁÂÆ¦� TPI Q[h a[G ]kjh ]N MHC cYahh II�ZIGQajIG a[jQOI[ dg]cIhhQ[O a[G
dgIhI[jajQ][� N<jkgI RIpQIqh IZZk[]Y]Os� ÀÄ¥Å¦� ÃÁÄ ÃÂÇ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�[gQÄÉÂÉ

SaYaZa[[a� F�� MaOYQ]� M�� La[GQ[Q� M� P�� ² FQ[Q� M� ¥ÃÁÃÁ¦� B]Gs Y]caYQvajQ][ ]N acI�Ã� O[ jPI jgaQY ]N
jPI XIsP]YI ]N SARS�COV�Ã� Fg][jQIgh Q[ MIGQEQ[I� Æ�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NZIG�ÃÁÃÁ�ÆÊÅÅÊÆ

SIjjI� A�� ² Cg]jjs� S� ¥ÃÁÃÁ¦� PgI�IrQhjQ[O QZZk[Qjs j] hagh�c]p�Ã� TPI X[]q[h a[G k[X[]q[h� N<jkgI
RIpQIqh IZZk[]Y]Os� Á¿¥É¦� ÅÆÈ ÅÆÉ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÆÈÈ�ÁÃÁ�ÁÄÉÊ�v

SPaP� V� K�� FQgZaY� P�� AYaZ� A�� Ga[OkYs� D�� ² CPajj]daGPsas� S� ¥ÃÁÃÁ¦� OpIgpQIq ]N QZZk[I
gIhd][hI GkgQ[O SARS�COV�Ã Q[NIcjQ][� LIhh][h Ng]Z jPI dahj� Fg][jQIgh Q[ IZZk[]Y]Os� ÀÀ�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NQZZk�ÃÁÃÁ�ÁÂÊÅÊ

SPk� T�� Hka[O� M�� Wk� D�� RI[� Y�� ZPa[O� X�� Ha[� Y�� Mk� J�� Wa[O� R�� QQk� Y�� ZPa[O� D� Y�� ² ZP]k� X�
¥ÃÁÃÁ¦� SARS�C]g][apQgkh�Ã NhdÂÄ P]hhIhhIh NTPahI a[G RNA HIYQcahI AcjQpQjQIh TPaj Ca[ BI
I[PQbQjIG bs BQhZkjP SaYjh� 6Qg]Y]OQE< /Q[QE<� ÂÄ¥Ä¦� ÄÃÂ ÄÃÊ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÁÈ�hÂÃÃÆÁ�ÁÃÁ�ÁÁÃÅÃ�Â

S][O� G�� HI� W��jQ[O� CaYYaOPa[� S�� A[va[IYY]� F�� Hka[O� D�� RQcXIjjh� J�� T]ggIh� J� L�� BIkjYIg� N�� PI[O�
L�� VagOah� S�� CahhIYY� J�� PaggI[� M�� Ya[O� L�� IO[acQ]� C�� SZQjP� D� M�� V]hh� J� E�� NIZavII� D��
WagG� A� B�� R]OIgh� T�� … A[GgabQ� R� ¥ÃÁÃÂ¦� Cg]hh�gIacjQpI hIgkZ a[G ZIZ]gs B�cIYY
gIhd][hIh j] hdQXI dg]jIQ[ Q[ SARS�COV�Ã a[G I[GIZQc c]g][apQgkh Q[NIcjQ][� N<jkgI
C]ZZk[QE<jQ][h� ÀÁ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÇÈ�ÁÃÂ�ÃÄÁÈÅ�Ä

Sjga[vY� T�� LaghI[� M� V�� Lk[GIOaagG� C�� ² NQIYhI[� M� ¥ÃÁÂÁ¦� NIjCTLda[� da[�hdIcQNQc MHC cYahh I
dajPqas IdQj]dI dgIGQcjQ][h� IZZk[]OI[IjQEh� ÅÁ¥Ç¦� ÄÆÈ ÄÇÉ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÁÈ�hÁÁÃÆÂ�ÁÂÁ�ÁÅÅÂ�Å

Ta[� C� C� S�� OqI[� C� J�� TPaZ� C� Y� L�� BIgj]YIjjQ� A�� pa[ D]gd� L�� ² BaYY]kr� F� ¥ÃÁÃÁ¦� PgI�IrQhjQ[O j
cIYY�ZIGQajIG cg]hh�gIacjQpQjs j] hagh�c]p�Ã ca[[]j h]YIYs bI IrdYaQ[IG bs dgQ]g Ird]hkgI j]
I[GIZQc PkZa[ c]g][apQgkhIh� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÁÂ�ÃÁÃÁ�ÂÃ�ÁÉ�ÅÂÆÈÁÄ

T]ZQja� Y�� Saj]� R�� IXIGa� T�� ² SaXaOaZQ� T� ¥ÃÁÃÁ¦� BCG paccQ[I Zas OI[IgajI cg]hh�gIacjQpI T cIYYh
aOaQ[hj SARS�COV�Ã� I[ hQYQc] a[aYshIh a[G a Psd]jPIhQh� 6<EEQ[I� ÂÇ¥ÅÂ¦� ÇÄÆÃ ÇÄÆÇ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�paccQ[I�ÃÁÃÁ�ÁÉ�ÁÅÆ

ÆÂ



T]ZQja� Y�� IXIGa� T�� Saj]� R�� ² SaXaOaZQ� T� ¥ÃÁÃÁ¦� Ahh]cQajQ][ bIjqII[ HLA OI[I d]YsZ]gdPQhZh
a[G Z]gjaYQjs ]N COVID�ÂÊ� A[ Q[ hQYQc] a[aYshQh� IZZk[Qjs� I[NY<ZZ<jQ][ <[G DQhI<hI� Ç¥Å¦�
ÇÉÅ ÇÊÅ� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÁÃ�QQGÄ�ÄÆÉ

Tg]kOaX]h� I� P�� SjaZajIY]d]kY]h� K�� TIgd]h� E�� ThQjhQY][Qh� O� E�� AQpaYQ]jQ� E�� PagahXIpQh� D�� KahjgQjQh�
E�� PapYaXQh� G� N�� ² DQZ]d]kY]h� M� A� ¥ÃÁÃÂ¦� I[hQOPjh j] SARS�COV�Ã YQNI cscYI�
dajP]dPshQ]Y]Os� a[G gajQ][aYQvIG jgIajZI[jh jPaj jagOIj COVID�ÂÊ cYQ[QcaY c]ZdYQcajQ][h�
J]kg[<Y ]N BQ]ZIGQE<Y /EQI[EI� ÁÇ¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÂÃÊÃÊ�ÁÃÁ�ÁÁÈÁÄ�Æ

VagGPa[a� S�� BaYG]� L�� M]gQcI� W� G�� ² WPIggs� E� J� ¥ÃÁÃÃ¦� U[GIghja[GQ[O T�cIYY gIhd][hIh j]
c]pQG�ÂÊ Qh IhhI[jQaY N]g Q[N]gZQ[O PkbYQc HIaYjP SjgajIOQIh� /EQI[EI IZZk[]Y]Os�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÃÇ�hcQQZZk[]Y�ab]ÂÄÁÄ

VQja� R�� MaPaWa[� S�� OpIgj][� J� A�� DPa[Ga� S� K�� MagjQ[Q� S�� Ca[jgIYY� J� R�� WPIIYIg� D� K�� SIjjI� A��
² PIjIgh� B� ¥ÃÁÂÉ¦� TPI IZZk[I EdQj]dI DajabahI ¥IEDB¦� ÃÁÂÉ kdGajI� NkEYIQE AEQGh
RIhI<gEP� ÃÆ¥DÂ¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÊÄ�[ag�OXsÂÁÁÇ

Wa[O� F�� Hka[O� S�� Ga]� R�� ZP]k� Y�� LaQ� C�� LQ� Z�� XQa[� W�� QQa[� X�� LQ� Z�� Hka[O� Y�� Ta[O� Q�� LQk� P��
CPI[� R�� LQk� R�� LQ� X�� T][O� X�� ZP]k� X�� BaQ� Y�� Dka[� G�� … LQk� L� ¥ÃÁÃÁ¦� I[QjQaY
qP]YI�OI[]ZI hIfkI[cQ[O a[G a[aYshQh ]N jPI P]hj OI[IjQc c][jgQbkjQ][ j] COVID�ÂÊ hIpIgQjs
a[G hkhcIdjQbQYQjs� CIYY DQhE]pIgs� Å¥Â¦� Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÃÂ�ÁÃÁ�ÁÁÃÄÂ�Å

WQIcv]gIX� M�� AbkaYg]kh� E� T�� SjQcPj� J�� ÁYpag]�BI[Qj]� M�� Sj]YvI[bIgO� S�� N]K� F�� ² FgIk[G� C�
¥ÃÁÂÈ¦� MaW]g PQhj]c]ZdajQbQYQjs c]ZdYIr ¥MHC¦ cYahh I a[G MHC cYahh II dg]jIQ[h�
C][N]gZajQ][aY dYahjQcQjs Q[ a[jQOI[ dgIhI[jajQ][� Fg][jQIgh Q[ IZZk[]Y]Os� Ç�
Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NQZZk�ÃÁÂÈ�ÁÁÃÊÃ

W]gYG HIaYjP OgOa[QvajQ][� ¥ÃÁÃÃ¦� 7HO E]g][<pQgkh ¥CO6ID�ÀÈ¦ D<hPD]<gG� W]gYG HIaYjP
OgOa[QvajQ][� RIjgQIpIG Mas ÂÉ� ÃÁÃÃ� Ng]Z Pjjdh���c]pQGÂÊ�qP]�Q[j� �

W]gYG HIaYjP OgOa[QvajQ][� ¥ÃÁÃÃ¦� 0g<EXQ[O h<gh�CO6�Á p<gQ<[jh� W]gYG HIaYjP OgOa[QvajQ][�
RIjgQIpIG Mas ÂÉ� ÃÁÃÂ� Ng]Z
Pjjdh���qqq�qP]�Q[j�I[�acjQpQjQIh�jgacXQ[O�SARS�C]V�Ã�pagQa[jh��

Y]]� J��S�� SahaXQ� M�� CP]� S� X�� KahkOa� Y�� ZPk� B�� OkGa� R�� Ogba� Y�� GI FQOkIQgIG]� P�� Saqa� H�� ²
K]basahPQ� K� S� ¥ÃÁÃÂ¦� SARS�COV�Ã Q[PQbQjh Q[GkcjQ][ ]N jPI MHC cYahh I dajPqas bs jagOIjQ[O
jPI STATÂ�IRFÂ�[YgcÆ arQh� N<jkgI C]ZZk[QE<jQ][h� ÀÁ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÄÉ�hÅÂÅÇÈ�ÁÃÂ�ÃÇÊÂÁ�É

Y]hPQZ]j]� F� K� ¥ÃÁÃÁ¦� TPI dg]jIQ[h ]N hIpIgI ackjI gIhdQgaj]gs hs[Gg]ZI c]g][apQgkh�Ã ¥SARS
COV�Ã ]g N�COVÂÊ¦� jPI cakhI ]N c]pQG�ÂÊ� 0PI Pg]jIQ[ J]kg[<Y� ÂÈ¥Ä¦� ÂÊÉ ÃÂÇ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÁÈ�hÂÁÊÄÁ�ÁÃÁ�ÁÊÊÁÂ�Å

ZPa[O� S��NI[� Tk]� J��YQ[O� Hka[O� X��bQ[� ZPk� X�� ZPa[O� D��ZIQ� ZP]k� K�� Yka[� L�� Lk]� H��WQa]� ZPI[O�
B��WQa[� YkI[� K��sk[O� LQ� M��NI[O� Ca]� K��ska[� ² Xk� L� ¥ÃÁÂÉ¦� EdQGIZQ]Y]Os cPagacjIgQhjQch ]N
PkZa[ c]g][apQgkhIh Q[ dajQI[jh qQjP gIhdQgaj]gs Q[NIcjQ][ hsZdj]Zh a[G dPsY]OI[IjQc
a[aYshQh ]N HC]V�OCÅÄ GkgQ[O ÃÁÂÁ�ÃÁÂÆ Q[ Gka[OvP]k� PLO/ ONE� ÀÂ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÄÈÂ�W]kg[aY�d][I�ÁÂÊÂÈÉÊ

ZPa[O� Y�� Sk� L�� CPI[� Y�� Yk� S�� ZPa[O� D�� Ma]� H�� ² Fa[O� L� ¥ÃÁÃÂ¦� EjQ]Y]Os a[G cYQ[QcaY
cPagacjIgQhjQch ]N SARS�COV�Ã a[G ]jPIg PkZa[ c]g][apQgkhIh aZ][O cPQYGgI[ Q[ ZPIWQa[O
Pg]pQ[cI� CPQ[a ÃÁÂÈ ÃÁÂÊ� 6Qg]Y]Os J]kg[<Y� ÀÇ¥Â¦�
Pjjdh���G]Q�]gO�ÂÁ�ÂÂÉÇ�hÂÃÊÉÆ�ÁÃÂ�ÁÂÆÇÃ�É

ÆÃ



ZPa]� J�� CkQ� W�� ² TQa[� B��dQ[O� ¥ÃÁÃÁ¦� TPI d]jI[jQaY Q[jIgZIGQajI P]hjh N]g SARS�COV�Ã� Fg][jQIgh Q[
MQEg]DQ]Y]Os� ÀÀ� Pjjdh���G]Q�]gO�ÂÁ�ÄÄÉÊ�NZQcb�ÃÁÃÁ�ÆÉÁÂÄÈ

ZPa]� X�� DQ[O� Y�� Dk� J�� ² Fa[� Y� ¥ÃÁÃÁ¦� ÃÁÃÁ kdGajI ][ PkZa[ C]g][apQgkhIh� O[I PIaYjP� O[I
q]gYG� MIGQEQ[I Q[ N]pIY 0IEP[]Y]Os <[G DIpQEIh� Ç� ÂÁÁÁÅÄ�
Pjjdh���G]Q�]gO�ÂÁ�ÂÁÂÇ�W�ZIG[jG�ÃÁÃÁ�ÂÁÁÁÅÄ

ZPa]� J�� ZPa]� J�� Ma[OaYaZ� A� K�� CPa[[adda[apag� R�� FIjj� C�� MIsIgP]Yv� D� K�� AO[QP]jPgaZ� S��
BagQc� R� S�� DapQG� C� S�� ² PIgYZa[� S� ¥ÃÁÂÇ¦� AQgqas ZIZ]gs cGÅ Û j cIYYh ZIGQajI dg]jIcjQpI
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