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Figure 1. Genome recombination between SARS-CoV-2 BF.7.14 and BA.5.2 sublineages. (A) Phylogenetic tree of the
recombined SARS-CoV-2 genomes; (B) The nucleotides of seven key sites; (C) Validation of the mutations of key sites using
original sequencing datasets.

Note: In panel (A), the key mutations and sequences were italicized. In panel (B), positions with mutations used to determine the
break points were colored in red. In panel (C), sequencing depth of the key sites were colored in red.

Abbreviation: SARS-CoV-2=severe acute respiratory syndrome coronavirus 2; LB=left breakpoint; RB=right breakpoint.

4 Zhongxian Zhang, Wenjie Tan, et al. [Genomic Recombination of SARS-CoV-2 Subvariants BA.5.2.48 and BF.7.14 — China,
2023] China CDC Weekly,2023, 5(14): 318-320, https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2023.058
>Kun Su,,Ying Huang,et al. [The First Case of Co-Infection with Omicron Subvariants BA.5.2.48 and BF.7.14 — Chongging

Municipality, China, February 2023] https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2023.046

(2023 4 3 A% 3 EHEG COVID-19 BRI & RSB AER] 2023.3.21 flife
https://www.kansensho.or.jp/uploads/files/topics/2019ncov/covid19 230327.pdf
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- CDfzsh, BA.5.2.48 & BR7.14 DEHHAZI NFEAE T D0JREMNH D LIREL T, FEMS GISAID
([CHRHEENIZ SARS-CoV-2 &) LS —T > REHBHUIc &S, JalEE(Henan)&(n=2). L#I(Anhui)&
(n=3). M@)l|(Sichuan)&(n=4)DY>T)LHS. 9 DDBIEMIREHRZ S —4o > A &HFTE UIZ(GISAID:
EPI_SET_230323sq).
- BRI/ RHiEE BA.2. BA.5, BA.5.2, BA.5.2.6. BA.5.2.48. BA.5.2.49. BF.7. BR7.14 %
MO — o > A S0 EDTH oz (FigurelA),
- ZD 9 DOFEAZ BeFI(E. BA.5.2.1 (B8FRBF) UL — RICEBU. BR7 $ KU BR7.14 Rt mEiT
VWBMRERUTZ. BR7.14 & BA.5.2 REDEIDSJ LB (CEER 9 D 0JREMENHD D EHERITE D
(FigurelB),
- COOREIHER D BT DRRGARRE (O3t 3 DRZE (FBRER TIFRLD.
- $EAHRZ D)V ZBBEREBIN D RN ZsD, BRERIC K DEERRRRERNE U DH EDNISEDIAR
THENDDIRENDD.

4.814>TIVI > H3NS [CKBHDIETH ©

- BEC-HI : [A5E(Guangdong) & 56 MMM, SRMEHIER & DEBEENG S/,
2023.2.22 FRE. 3.3 EEMKX TARE. 3.16 3ETC

- BEPREACES ERBCMNL I ENB D, ROBEICETFEGE T,

- BEDEREEANE (T (FBOEGFH TR,

- BENBNAEBTISN SRS NITRIKZA > TILT > H AH3) BRI EN T,

B4 >J)IVI>Y H3NS BEDEEH 7
(151 2022 £ 4 A] BE (XA (Henan) AFEEMORERRR 4 mOBR,

3 ]
- 2022.4.5 KT39.3C. 4.6 2= BAKMR. 4.8 ZMMNLIRE, IFIRFEIANDRIL,

- 4.10. 7D AJRBE(C AR, FE BUIN. EEOHIREEIR.

6 [Avian Influenza A(H3NB8) - Chinal] 2023.4.11 WHO  https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON456
Mebolms#ds 15 H3NS JR 1] 2023.3.26 JA B4 CDC http://cdcp.gd.gov.cn/ywdt/jkyw/content/post_4140571.html

[P 7K HINS Byt fil, 55 = RESYIFEI NERAE 12 ? ] 20233.30 [EF U GE
https://www.163. com/dy/amcle/l130PP620517AF30 html
"Pengtao Bao, Yang Liu, et al. THuman infection with a reassortment avian influenza A H3N8 virus: an epidemiological investigation

study] 2022.1 Nature Communications 1.10 https://wwwv.nature.com/articles/s41467-022-34601-1
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- BB ER SRR OERABEE(CERPT. KT 39.5°C. BD135/91mmHg. Af#A 150/43. &> 25,
mRIOKRE Y >/ EfERZEMHDEDF 77/ —t. BEEZREHE 80.0% (BRI IMEAT)
- KT39.3°C. MIRSFAEIREBAL. ENTHEE 3 fmbc(CEnbe. BIMEKAAME. SIMELE. K3 bUDAm
RE. FRgRElRE. BEE. HERE. £EMRERIGEIRE,
- OAIIVERE (ALY ZEIL. 41> —T0O> alb), MEMERS (URVU R, XORR
L AEEMRILIT 7 A RFHY—)L). [ERE. ATHIREE, ECMO Ik & =Eh.
- 5.3 ECMO B#fit. 5.23 ATIR2sEERL. 6.7 iEFT
YILS—TOR
- 4.10 FEODIRIE TDT ) NS —47 > X (AHenan/ZMD-22-2/2022(H3N8); GenBank accession number
ON342803-ON342810) C. IUBICHREESNIZ HIN8 D1ILRA & (FBRRDBEEESHR HINSG 1> J)LIT>
BOAILATHDZ EHHIER,
BFRE
- BRBETEE. R EEEAFTLTED, BEER, BEOREEMLUTL,
FIEFTREHIHZBE LD, MMOFRMEBE SEMUIZT LR,
AL (CHEMSERITDMNGD D BEEIC s cumgions, cms ot

AfHenan/
ZMD-22-2/
2022(H3INS)

REN &L <EFE>TUVE,
(MEER7ZT7EA-IA RS UTDED
BTt C35=5.) _|. ;
ey .
CR. M, BE (BERT TCBEESS |
NTWE) H SN H3NS B, l

- RICEIFIRER DRSS 2. y

R, WHSDOBREDODERHADI T LA

F RERF (LB B OWARDERS & [F—. 4-12022 £ 4 BAEEAREGIOBESAE HINE 1> JILT Y
)L RRERERBBE] (“Nature Communications”s@is = D)

HaNZ, China
Rod| H3N8

I‘,;_ =
-~
i

I Per
Unknown host

=
]

- 6 ADREEMED H3NS, 1> J)LT
SHOAILR (IFV) ARRE (2,

- REEME (CA > IV YRRIERND B o 1z,

- RIEDEREF ZMD-22-2 DA JLA(T3 Y 2HFFA (Nab)(d 1:339 HKU 1:179.
*ZDT—RISENFHNLTEMDOBZ(C KD DAMIILADBZERMETS . FMRERS 21— RDAILX
TITONIZIZS. D H3 1> IV EDIZZERIGHHIR TSR0\,
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(2 FIsh 8 2022 £ 5 B) BE(THEAER (Changsha) D 5 #RE 2

3 ]
- 2022.5.9 &, WEERE. BE. BKREEERA IV YHRIEIR
- 5.10 B KT40C, RABETRRIVIRERZ. ARLant, SBP(CHER, 7 BRCEERD

SHERU. FREHSNIE DT,

+ 5.12 IREER D JH4AD PCRA&E T H3N8 -1 > JILIT>H A I )LABZIE. H3N2, H5N1.

H5N6. H7N9. HION2. H10N8. SARS-CoV-2 DAXIIILFZUBLFOREINTIENHE.
GILS—T>R

- A/Changsha/1000/2022(H3N8). BB D H3N8 J-1)LZ,

BEFRE

- BIR(IFAE 6 HATCEEME < DEfHE (ES220 MU, 7b)b. J\NZEERDIRD) =55,

- RIBIEIRAZBINICC (378 <, JAMmED H3NS A& & DIEAMEIRUN,

- BE®D 5 DORIBRKERRE, im0 46 DIRIBIRIAD DS 33 (72%) M ALV BBt SEMHED
ESEROFTEDIZOESEIEE. RIRRE 14 ORAN HIN8 (514 (SEIDRREIRE THDAIEEH) .

KEIMDIRVNEDIRE

- H3N8 DFAD & MNEENFELE USCiHimE. JIEEaORSE DRV EDIMEFIIER.

- MR 81 AORBEDIRE(HAFEA 51 A, JAIm&E 30 A)

- MERSFEMERMER T, 26 A (32%) W', B H3N2 1> TILI> UL
Al/Cambodia/e0826360/2020 (C3¥F L TR,

- H3N8 -1 > JJ)LI > Y- JL X AlChangsha/1000/2022 (C31 9 DIUABIES (/R L.
—>bE MIEITD H3N8 DAL RARRED I X T (HMELS . TR FDORFRTIIREFIN FA TEFER

13 DETRBORSDRBRZRICOVWTORBIAEHAE (2021 F1 H~ 2022F4R)

8 Rengui Yang, Jinhua Liu, et al. FHuman infection of avian influenza A H3N8 virus and the viral origins: a descriptive study]
2022.9.14 ,Lancet Microbe https://www.thelancet.com/journals/lanmic/article/P11S2666-5247(22)00192-6/fulltext

TR ] -0 ) « B NESE H3NS WA S TRy a2 iR B L9, B4eh RG] £
2022.10.11,IM-7] The Lancet

https://mp.weixin.ggq.com/s? biz=MzUONjkOODk4Mg==&mid=2247498736&idx=1&sn=d65a8f47059e9fdee801f12fa28b3827&ch
ksm=fb5769e9cc20e0ffdff8718167d2330e187a7ff4b98adf598bdda61eh84d4d5477e3af73f590&scene=21#wechat_redirect
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- KEOEDIKRWAONZ U 13 DA TRIZOREDRBE(IC DN TORSMEHEZ X,
®2021 € 12 B : H3N8 Y J%- AIV. Alchicken/Guangdong/F1201/2021 h\AERE DR CHAER R
IPIREREBOIMEZ R UIEZD UM S DEE.

22022 %1 A~4 H. H3N8 D 14 OkM. 5 DDA (ILE Guangdong. f83% Fujian. Z#8 Anhui. 5T
%% Jiangsu. JAIEE Henan) DEEBREIZORTADENS DB,

- LIFIOHEARLT TOHRABTIE. H3Ny T1ILR(IKEDOB TEMICEERLTHE D, BEEBASHIR
[EB|IEH =TI ZD hUNS HIN TAILR IR SN D o, SEIDFERFE. FLLYH3NS
DAIILANZD MUISEIG L. =D MJITRREEN DD Z 'R UTz,

<G LB ERTTA XTS5 A MT, £~ H3N8 #k A/Henan/4-10/2022 &
A/Changsha/1000/2022 DN ITIVFZBInFE /A SZ2H —TEGFHBEVE—HZ R Uz (B!
BE—M% > 98.7%),

- H3N8 D)L

H3
& HON2 D1 J)LR }
DRI ik Eurasian lineage H3My .
FEﬁ( _O@JJ ’] d%ﬂ Waterfowl, duck, and chicken O® (¥) i %;? o‘g ig;
» ' il il
HRZIEN B i o
(OO0 g o o
D, SHIFIR , ® w® und® d |
Migratory flyway G3 G4 G5 |
BWoEsLT=D Ebiiet L H3NG © H3ng
f Chicken Human
N DB THRITZE g N8
Morth American
fCIIREERD lineage HxN8 Waterfowl
Waterfowl
TWna, .
- Guangdong,China
- CDIE. Domestic duck @ 4
1T TRRRRRRSRRRNNNRERRRNRRRRRS— T ————
H3N8 D1 JLAD
Morth American N Russia and Japan
E bADRREZ PR Waterfowl @ = & Waterfowl
N S VT =~ e SRR
<ICE JEBD
. Sauthern China 4
H3N8 D JLRTZ GzMM2 [ Chiden = &
Internal genes :
1T TER< HON2 ™ . | | 1 | | r D)‘ﬂ?ml( rcasslortmcnts
2014 2015 2016 2017 2018 2019 2020 2011 2022
’()bZ@/ﬁ?ﬁ'EBﬁ Year
SRENDD, 4-2 Spatial and temporal model of the origins of the novel avian

influenza A H3N8 virus (“Lancet Microbe”zasxd0)
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