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Analysis of molecular transmission network characteristics of newly con-

firmed HIV-1 infection in Jinan
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Abstract: Objective To analyze the molecular network characteristics of the transmission relationship of newly confirmed hu-
man immunodeficiency virus type 1 (HIV-1) infection in Jinan, to provide basis for epidemic trend and prevention. Methods A
total of 168 blood samples newly reported to be infected with HIV-1 in Jinan in 2021 were collected. The pol region gene of
HIV-1 was amplified by nested PCR, the evolutionary tree was constructed by neighbor—joining method, and the molecular net-
work was constructed by gene distance < 1.5%. The related factors of the network were analyzed. The mutation sites of drug re-
sistance were analyzed by the online software tool of HIV drug resistance database of Stanford University. Results There were 9
subtypes in the sample sequence. The dominant subtypes were two epidemic recombination types circulating recombinant form
(CRF), CRFO1_AE subtype (41.7%, 70/168), and CRFO7_BC subtype (36.3%, 61/168). The other subtypes were B, CRF68_01B,
CRF55_01B, CRF65_CPX, CRF67_01B, CRF96_CPX, and C. When the gene distance was 1.50%, a total of 15 molecular clus-
ters were formed, with a total of 51 sequences, and the network entry rate was 30.4%. Surveillance drug—resistance mutations
(SDRM) were monitored in 7 samples, with drug resistance transmission rate of 4.2%, focusing on drug resistance site mutations
of nucleoside reverse transcriptase inhibitors and non—nucleoside reverse transcriptase inhibitors. Conclusion There are abun-
dant HIV-1 subtypes in Jinan, mainly CRFO1_AE and CRFO7_BC subtypes. A molecular transmission network should be estab-
lished for long—term monitoring to take targeted measures to block its spread.
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Table 1 Information of 168 newly reported people with HIV-1
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Figure 1 Phylogenetic tree of HIV-1
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Table 2 Associated demographic factors of individuals clustering in Jinan HIV-1 molecular network [n(%) |
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Table 3 Distribution of association degrees of different subtypes

in molecular propagation networks

W JoeT VU4 for ) B H g
CRFO1_AE 24 0.25 1
CRFO7_BC 140 8.00 4
B 8 0.5 1
2.4 @thodr 168 hFEARY 7 43 AFHE SDRM, i 2

fERER N 4.2%., Hrh BA4iff) NRTI i 25287254 3 ],

Z2 A o D6TN \D6TE . T69D; FAZlif NNRTI ifi 2%
RARA 3 ), Hodr ] Y 22 A2 37 85k K101E, — 3 %8
A R K103N; 1 9 [R] I A77E NRTI A1 NNRTI Mif 25
GEAR | FHLGEAR S L741.Y115F \M184V . K103N .
V106M ; AN 1718 25 [ Tl 41 il 7] ( protease inhibitor, P1)
it 259878 , GEAR A ST WL 403X 7 Wi 24 )7 5 YA S
APFF, Hordr 5 6 4 55 R A Hpg 491, 199 457) g 471 b
5], [RIIAFEAE NRTI F1T NNRTI 5 24 (4955 151 g 22 1k s

(@F:1:: N\« @o7_BCc@o_AE @B

o0

.”‘kr .

'.
?

..o‘o‘oo‘ovooo
® ec0c0c0o0000oo0

E:CRF AT a3 9155 oA 91 A AR DG 7

B
2 FEEEER 1.5%], Brma i HIV-1 SERYEGL (1) 2+

et 2%
Figure 2 Molecular transmission networks of HIV-1 subtype

infected individuals in Jinan city at a genetic distance of 1.5%
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Table 4 Surveillance drug resistance mutations of newly reported

people with HIV-1
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