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Maxent modeling for predicting the global potential distribution of talaromycosis marneffei
BAO Xiu-li', WEI Wu—di"?*, HE Jin-hao"?, WANG Gang', CHEN Li-xiang',
LIU Yu—xuan"? JIANG Jun—jun"?, YE Li"*, LIANG Hao"*

1. School of Public Health, Key Laboratory of AIDS Prevention and Conirol Research, Guangxi Medical University, Nanning,
Guangxi 530021, China; 2. Institute of Life Sciences, Collaborative Innovation Center of Regenerative Medicine and Medical
Bioresource Development and Application Co—constructed by the Province and Ministry,

Guangxi Medical University, Nanning, Guangxi 530021, China
Corresponding author: LIANG Hao, E-mail: lianghao@gxmu.edu.cn

Abstract: Objective To predict the potential distribution of talaromycosis marneffei (TSM) and analyze its driving
factors, so as to provide evidence for the surveillance and prevention of this disease. Methods The data of all laboratory—
confirmed, non—duplicating TSM published in the English and Chinese literature from the first case in January 1964 to
December 2018 was collected. A Maxent ecology model using environmental variables, Rhizomys distribution and HIV/AIDS
epidemic was developed to forecast ecological niche of TSM worldwide, as well as identify the driving factors. Results A total
of 705 articles (477 in Chinese and 228 in English) were obtained during the study period. After excluding imported cases, a
total of 100 foci information were included in the model. The area under the receiver operating characteristic (ROC) curve
(AUC) of the model was 0.997 for the training set and 0.991 for the test set. Maxent model revealed that Rhizomys distribution,
mean temperature of warmest quarter, precipitation of wettest month, HIV/AIDS epidemic and mean temperature of driest
quarter were the top 5 important variables affecting TSM distribution. In addition to identifying traditional TSM endemic areas
(South of the Yangtze River in China, Southeast Asian, North and Northeast India), other potential endemic areas were also
identified, including parts of the North of the Yangtze River, Central America, West Coast of Africa, East Coast of South
America, the Korean Peninsula and Japan. Conclusion  Our finding has discovered hidden high-risk areas and provided
insights about driving factors of TSM distribution, which will help inform surveillance strategies and improve the effectiveness
of public health interventions against TM infections.
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TSM geospatial data collection and screening process
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Fig. 2 Jacknife test analysis of the importance of 23 indepen-

dent variables for model construction
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Table 2 The variables used in construction of Maxent model for TSM

A ¥ Fac-
Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Bio Fac- Fac-

e s 4 s 6 7 s 9 10 12 13 14 15 16 17 18 19 et

tor Ce

Biol 1

Bio2 -0.33 1

Bio3 0.74" 0.08" 1

Bio4 -0.93" 0.24 -0.87" 1

Bio5 0.60" -0.14 0.15 -0.29 1

Bio6  0.98" -0.43" 0.76 -0.96" 0.47* 1

Bio7 -0.92" 0.43"-0.79 0.98" -0.26 -0.98" 1

Bio8 0.68" -0.3  0.31 -0.46 0.68 0.61 -0.49 1

Bio9 0.98" -0.29 0.74 -0.92" 0.58 0.97° -0.91" 0.66" 1

Biol0 0.72" -0.41" 0.2 -0.42 0.93 0.63" -0.46" 0.80" 0.69" 1

Bioll 0.99" -0.31 0.81 -0.98" 0.47 0.99" -0.96" 0.59" 0.97° 0.60" 1

Biol2 0.71" -0.49" 0.5 -0.70" 0.3 0.74" -0.73" 0.43" 0.68" 0.45" 0.72" 1

Biol3 0.67 -0.33 0.49 -0.66" 0.31 0.67" -0.65" 0.48" 0.64"0.42" 0.68" 0.88" 1

Biol4 0.26 -0.37" 0.25 -0.25 0.08 0.32 -0.32 0.13 0.28 0.21 0.27 0.50" 0.09 1

Biol5 -0.12 0.51"-0.03 0.13 0.03 -0.21 0.24 0.09-0.11-0.09-0.14-0.31" 0.13-0.74" 1

Biol6 0.66" -0.33 0.46 -0.66" 0.31 0.66" -0.65" 0.43 0.63°0.41" 0.67 0.90 0.99" 0.11 0.08 1

Biol7 0.31 -0.39" 0.29 -0.29 0.13 0.37° -0.37" 0.17 0.33 0.26 0.32 0.53" 0.14 0.99°-0.73" 0.15 1

Biol8 0.15 -04 -0.13 -0.14 -0.15 0.18 -0.23 0.25 0.12 0.08 0.15 0.48" 0.42" 0.22 -0.03 0.44" 0.21 1

Biol9 0.46" -0.22 0.61 -0.49" 0.15 0.51" -0.52" 0.25 0.47 0.24 048 0.51" 0.27 0.79"-0.50" 0.24 0.81" 0 1

Leaf -0.05 -0.33 -0.13 0.03 -0.1 0.03 -0.05 -0.08-0.03 0 -0.03 0.02"-0.13 0.35 -0.27 -0.14 0.32 0.13 0.1 1

Fac- 0.12 0.15 0.49 -0.30"-0.3 0.18 -0.27 -0.21 0.15-0.28 0.2 -0.10 -0.15 0.17 -0.04 -0.15 0.17-0.23 0.2 021 1

tor A*

Fac- -0.07 0.62" 0.04 0.03 -0.04 -0.13 0.14 -0.14-0.02-0.18-0.06 -0.32 -0.30-0.21 0.16 -0.26-0.23-0.18 -0.2 —-0.17 0.09 1

tor BY

Fac- 0.15 -0.45"-0.15 -0.17 -0.21 0.20 -0.28 0.07 0.13 0 0.16 029 026 0 -0.03 031 0 0.81°-0.13 0.14 -0.03-0.14 1

tor C°

1 :a. Tepography; b. HIV epidemic;c. Rhizomys_avg; *. M MEAE =0.05 I i 3% (P<0.05) .

Note: a. Tepography; b. HIV epidemic; c. Rhizomys_avg; *. Correlation is significant at &=0.05 (P<0.05).
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Fig. 3 The ROC of Maxent model for TSM
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Jacknife test analysis of the importance of 11 indepen-

dent variables for model construction
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Table 3 Potential distribution probability of TSM predicted by Maxent model

PN PN PN R
5/ X Mt | i Mt | i Mt | i o Maxi
Country/region e Country/region e Country/region e Country/region e
proba- proba- proba- proba-
bility bility bility bility
[ China Y Anhui 0.847 8 FEHEE Philippines 0.956 6 U1 Benin 0.790 6
% Hainan 0.993 9 T3 Jiangsu 0.8277 EJE Indonesia 0.928 1 JINFE Gabon 0.745 5
] % Guangdong  0.989 7 St Guizhou 0.768 9 ZHL Angola 0.901 2 Z 4 Togo 0.7376
T Fujian 0.986 2 |1 Shanghai 0.760 5 FPYFF Mexico 0.886 5 2 [ United States 0.736 6
7 Hong Kong  0.980 0 I Henan 0.760 5 LA 5 Bahamas 0.8832 Hr BL 2% Sri Lanka 0.7252
P4 Guangxi 0.9717 1117 Shandong 0.744 2 FE75 /K Seychelles 0.880 0 JEJRZ /R Ecuador 0.707 2
WiVl Zhejiang ~ 0.897 9 [t Hebei 0.683 7 74 Brazil 0.878 1 AP Fiji 0.687 9
1575 Hunan 0.897 0 VU Xizang 0.665 9 IR R Maldives 0.863 3 BEZE T Mozambique  0.636 0
K Chongging  0.887 2 KHE Tianjin 0.633 8 4 fi) Burma 0.848 9 E[1 India 0.6359
DY) Sichuan 0.880 5 || HAh[EZ Other countries H K Japan 0.8350 13 Hb Haiti 0.627 2
YLV Jiangxi 0.866 3 Jin4 Ghana 0.996 7 K F) I Australia 0.831 1 & N E Bangladesh 0.626 9
14t Hubei 0.8523 R Viet Nam 0.991 3 I EHTL R E Kiribati© 0.824 0 B HLSR T Mauritius 0.6153
77 Yunnan 0.850 1 %1% Thailand 0.9839 i Cuba 0.8121
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