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 ,Q�'HFHPEHU�RI�������D�QRYHO�FRURQDYLUXV�ZDV�¿UVW�UHSRUWHG�LQ�:XKDQ��
&KLQD��(YROXWLRQDU\�DQDO\VLV�LGHQWL¿HG�WKH�YLUXV�DV�D�VHYHUH�DFXWH�UHVSL-
UDWRU\�V\QGURPH�UHODWHG�YLUXV��6$56��ZLWK�PDQ\�VLPLODULWLHV�WR�WKH�¿UVW�
6$56�&R9��:X�HW�DO���������,W�ZDV�VXEVHTXHQWO\�QDPHG�6HYHUH�$FXWH�
5HVSLUDWRU\�6\QGURPH�&RURQDYLUXV����6$56�&R9�����6LQFH�WKHQ��6$56�
&R9���KDV�VSUHDG�DURXQG�WKH�ZRUOG��JUHDWO\�GLVUXSWLQJ�VRFLDO�DQG�HFR-
QRPLF�LQWHUDFWLRQV��7KH�GLUHFW�RULJLQ�RI�WKH�SDQGHPLF�LV�XQNQRZQ��:KLOH�
LW�LV�NQRZQ�WKDW�WKHVH�YLUXVHV�DUH�IRXQG�LQ�KRUVHVKRH�EDWV��WKH�VXGGHQ�
WUDQVPLVVLRQ�WR�KXPDQ�KRVWV�UHSUHVHQWV�GHFDGHV�RI�HYROXWLRQ��%RQL�HW�DO��
�������+RZ�H[DFWO\�GLG�WKLV�RFFXU"�:KDW�H[WHQW�RI�HYROXWLRQ�LV�UHTXLUHG�
IRU�D�EDW�YLUXV�WR�WUDQVPLW�WR�KXPDQV"�5HVHDUFKHUV�DW�05&�8QLYHUVLW\�RI�
*ODVJRZ�&HQWUH�IRU�9LUXV�5HVHDUFK�VHW�RXW�WR�DQVZHU�WKHVH�TXHVWLRQV�
7KH�DELOLW\�WR�UHSOLFDWH�HI¿FLHQWO\�DQG�VSUHDG�VXFFHVVIXOO\�LV�VRPHWKLQJ�
PRVW�51$�YLUXVHV�DFTXLUH�DIWHU�VZLWFKLQJ�WR�WKH�QHZ�KRVW�VSHFLHV��+RZ-
HYHU��6$56�&R9���FRPHV�IURP�WKH�IDPLO\�RI�Sarbecoviruses�ZKLFK�DO-
UHDG\�WUDQVPLW�IUHTXHQWO\�EHWZHHQ�EDW�VSHFLHV�EHFDXVH�RI�WKHLU�JHQHUDOLVW�
SURSHUWLHV��7KHVH�YLUXVHV�KDYH�HYROYHG�VSLNH�SURWHLQV�WR�ODWFK�RQWR�FHOOV��
7KH\�WKHQ�ELQG�WR�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�UHFHSWRUV�IRU�FHOO�HQWU\��
&RLQFLGHQWDOO\��WKLV�DOORZV�WKHP�WR�VXFFHVVIXOO\�LQIHFW�QRQ�EDW�VSHFLHV��LQ-
FOXGLQJ�KXPDQV��E\�ELQGLQJ�WR�WKH�KXPDQ�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�
UHFHSWRUV��7KH�UHVHDUFKHUV�K\SRWKHVL]HG�WKDW�EHFDXVH�RI�WKHVH�SULRU�
DGDSWDWLRQV�WKDW�RFFXUUHG�LQ�EDWV��6$56�&R9���GLG�QRW�QHHG�DGGLWLRQDO�
DGDSWDWLRQV�WR�WUDQVPLW�WR�KXPDQV�
7R�GHWHUPLQH�KRZ�6$56�&R9���FDPH�WR�EH��WKH�UHVHDUFKHUV�LQYHVWLJDWHG�
WKH�HYROXWLRQDU\�KLVWRU\�RI�EDW�Sarbecoviruses��+LVWRULFDO�HYLGHQFH�RI�YLUXV�
DGDSWDWLRQ�LQ�EDWV�ZDV�FRQWUDVWHG�ZLWK�DQ\�HYLGHQFH�RI�YLUXV�DGDSWDWLRQ�
WKDW�RFFXUUHG�LQ�KXPDQV�VLQFH�WKH�RXWEUHDN�EHJDQ�LQ�������7R�GR�WKLV��WKH�
UHVHDUFKHUV�XVHG�DQ�DUUD\�RI�VHOHFWLRQ�GHWHFWLRQ�PHWKRGV�RQ�WZR�JURXSV��
2QH�JURXS�FRQVLVWHG�RI���������6$56�&R9���JHQRPHV�VDPSOHG�GXULQJ�
WKH�¿UVW�\HDU�RI�WKH�RXWEUHDN��7KH�RWKHU�JURXS�ZDV����Sarbecovirus 
JHQRPHV�WKDW�ZHUH�VHSDUDWHG�DQG�H[DPLQHG�SK\ORJHQHWLFDOO\��0DF/HDQ�
HW�DO���������7KH�UHVHDUFKHUV�DOVR�DQDO\]HG�WKH�Sarbecovirus tree for 
FKDQJHV�LQ�WKH�SDWWHUQV�RI�&S*��VLWH�RI�D�F\WRVLQH�IROORZHG�E\�D�JXDQLQH�
LQ�WKH��ƍ�WR��ƍ�GLUHFWLRQ��EHFDXVH�VKLIWV�LQ�WKH�&S*�VLWHV�DUH�DQ�LQGLFDWRU�RI�
HYROXWLRQDU\�FKDQJHV�
� 7KH���������6$56�&R9���VDPSOHV��WDNHQ�GXULQJ�WKH�¿UVW����
PRQWKV�RI�WKH�SDQGHPLF��ZHUH�H[DPLQHG�IRU�HYLGHQFH�RI�YLUXV�DGDSWDWLRQ�
�0DF/HDQ�HW�DO���������(DFK�VDPSOH¶V�JHQRPH�ZDV�VHTXHQFHG��7KH�
RFFXUUHQFH�RI�XQLTXH�VHTXHQFHV�ZDV�SORWWHG�RYHU�WLPH��7KH�UHVHDUFKHUV�
QRWHG�WKDW�WKH�UDWH�RI�LQFUHDVH�IRU�XQLTXH�VHTXHQFHV�FRPSDUHG�WR�WKH�
WRWDO�QXPEHU�RI�VHTXHQFHG�JHQRPHV�ZDV�TXLWH�VORZ�>�@��0DF/HDQ�HW�DO��
�������7KLV�LQGLFDWHG�WKDW�WKH�YLUXV�ZDV�HYROYLQJ�UHODWLYHO\�VORZO\�ZLWKLQ�
WKH�KXPDQ�SRSXODWLRQ��)XUWKHUPRUH��VWDWLVWLFDO�DQDO\VLV�UHYHDOHG�WKDW�
VHOHFWLRQ�ZDV�QHJDWLYH��7KH�IHZ�PXWDWLRQV�WKDW�ZHUH�RFFXUULQJ�ZHUH�GHOH-
WHULRXV�DQG�IDLOHG�WR�SHUVLVW��2QO\�DIWHU�LQFUHDVLQJ�OHYHOV�RI�KRVW�LPPXQLW\��
GXH�WR�YDFFLQHV��DQG�6$56�&R9���FLUFXODWLRQ�ZDV�LW�H[SHFWHG�WR�VHH�HYL-
GHQFH�RI�DGDSWDWLRQ��+RZHYHU��WKH\�QRWHG�WKDW�DQ\�VXEVHTXHQW�HYROXWLRQ�
LQ�KXPDQV�ZDV�QRW�UHOHYDQW�IRU�GHWHUPLQLQJ�WKH�RULJLQ�RI�WKH�YLUXV¶�DELOLW\�
WR�HI¿FLHQWO\�VSUHDG�EHWZHHQ�KXPDQ�KRVWV�
7KH�UHVHDUFKHUV�WKHQ�WXUQHG�WR�DQDO\]LQJ�WKH����Sarbecovirus�JHQRPHV�
IRXQG�LQ�EDWV��9LUXVHV�ZHUH�VHSDUDWHG�DQG�RUJDQL]HG�SKRWRJHQLFDOO\��7KH�
FODGH�FRQWDLQLQJ�6$56�&R9���LV�UHIHUUHG�WR�DV�QHZ�FRURQDYLUXV��Q&R9���
7R�VHSDUDWH�DQG�RUJDQL]H�WKH�YLUXV��WKH\�XVHG�DQ�DUUD\�RI�VHOHFWLRQ�GHWHF-
WLRQ�PHWKRGV��%867('��KLGGHQ�0DUNRY�PRGHO��D%65(/��PL[HG�HIIHFWV�
PRGHO�RI�HYROXWLRQ��HWF��([DPLQDWLRQ�RI�WKH�GLIIHUHQFHV�EHWZHHQ�YLUXV�
SK\ORJHQ\�UHYHDOHG�HYLGHQFH�RI�KLVWRULFDO�SRVLWLYH�VHOHFWLRQ��0DF/HDQ�
HW�DO���������,Q�WKH�Q&R9�FODGH��2UI�DE��D�JHQH�DVVRFLDWHG�ZLWK�6$56�
&R9����KDG�PDQ\�VLWHV�WKDW�ZHUH�VXEMHFWHG�WR�SRVLWLYH�DQG�GLYHUVLI\LQJ�
VHOHFWLRQ��)XUWKHUPRUH��DQDO\VLV�RI�&S*�SDWWHUQV�VKRZHG�WKDW�WKHUH�ZDV�
DQ�DGDSWLYH�VKLIW�LQ�YLUXVHV�RI�WKH�Q&R9�FODGH��0DF/HDQ�HW�DO���������
7KHVH�¿QGLQJV�VXSSRUW�WKH�LGHD�WKDW�WKH�JHQHUDOLVW�SURSHUWLHV�RI�6$56�

&R9���HYROYHG�LQ�EDWV�DQG�QRW�KXPDQV��7KLV�LV�IXUWKHU�VXSSRUWHG�E\�WKH�
IDFW�WKDW�6$56�&R9���FDQ�DOVR�WUDQVPLW�WR�RWKHU�PDPPDOV��SDQJROLQV��
PLQN��FDWV��HWF���
� 7KH�LPSOLFDWLRQ�RI�WKLV�UHVHDUFK�SUHVHQWV�D�FRQFHUQLQJ�UHDOLW\��
7KH�GLYHUVLW\�DQG�JHQHUDOLVW�QDWXUH�RI�Sarbecoviruses allows it to transmit 
WR�QHZ�KRVWV�IUHTXHQWO\��7KLV�VXJJHVWV�WKDW�WKHUH�DUH�VSHFLHV�RI�ZLOG�
PDPPDOV�LQIHFWHG�ZLWK�\HW�WR�EH�LGHQWL¿HG�Q&R9�OLNH�YLUXVHV��7KH�WKUHDW�
RI�D�QHZ�6$56�&R9�WKDW�LV�JHQHWLFDOO\�GLYHUJHQW�HQRXJK�WR�HYDGH�
FXUUHQW��DFTXLUHG�LPPXQLW\�FRXOG�SRVVLEO\�HPHUJH�LQ�WKH�IXWXUH��)RU�WKLV�
UHDVRQ��WKH�UHVHDUFKHUV�VWUHVV�WKH�LPSRUWDQFH�RI�UDPSLQJ�XS�VXUYHLOODQFH�
WR�EHWWHU�SUHSDUH�RXUVHOYHV�DJDLQVW�IXWXUH�RXWEUHDNV�RI�6$56�&R9�

>�@� 7KH� UHVHDUFKHUV� ORRNHG� DW� WZR� WUDLWV� RI� LQWHUHVW�� VSLNH� SUR-
WHLQV� �6�� DQG� 51$�GHSHQGHQW� 51$� SRO\PHUDVH� �5G5S��� 7RWDO� QXP-
EHU� RI� 6� DQG� 5G5S� JHQH� VHTXHQFHV� �EOXH�� DQG� WRWDO� QXPEHU� RI�
XQLTXH� 6� DQG� 5G5S� YDULDWLRQV� �RUDQJH�� ZHUH� SORWWHG� RQ� D� JUDSK�

7KH�$ELOLW\�RI�6$56�&R9���WR�7UDQVPLW�WR�
1HZ�+RVWV�(YROYHG�LQ�%DWV
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