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Abstract: The Tarim red deer (Cervus elaphus yarkandensis) is the only subspecies of red deer that has adapted to the

desert habitat in China. However, there is limited knowledge about how the gut microbiota’s structure and function of wild

Tarim red deer adapted to desert plants. This study analyzed the gut microbiota of 25 fecal samples obtained from Tarim

red deer located in the Upper Tarim River Nature Reserve using the PacBio single molecule real-time sequencing (SMRT)

technique. A total of 298,578 clean reads were obtained and clustered into 28,026 OTU, belonging to 25 phyla and 684

genera. Alpha diversity analysis yielded Shannon index of (7.764+0.044), Simpson index of (0.015+0.001), Chao1 in-
dex of (12, 242.668+695.106) , and ACE index of (9, 366.423+407.612). The dominant phyla in the gut microbiota of

Tarim red deer were Firmicutes (60.51%), Bacteroidetes (26. 02%) , Proteobacteria (3.61%), Verrucomicrobia (1.57%),

and Planctomycetes (1.46%). At the genus level, Papillibacter (5.48%), Bacteroides (5.12%), Muribaculum (4.69%) ,

Phocaeicola (4.49%) , Lawsonibacter (4.31%), Ruminococcus (4.09%) , Intestinimonas (3.06%), Prevotella (2.87%) ,

Christensenella (2. 71%) , and Campylobacter (2.54%) were the top 10 bacteria. PICRUSt analysis revealed that the pre-

dicted gene functions of the Tarim red deer gut microbiota were mainly in metabolism (48.58%), genetic information pro-

cessing (19.04%) , and environmental information processing (12.08%). Carbohydrate metabolism (9.47%) and amino

acid metabolism (9. 93%) were the main categories of metabolism, while membrane transport (9. 96%) was the most en-

riched gene category of environmental information processing. This study provided the first insight into the characteristics

and functions of the gut microbiota of wild Tarim red deer, which may serve as a basis for wild population conservation.
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Fig. 1 Geographic locations of fecal sample of Tarim red deer in winter
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Fig. 2 Venn diagram of core OTU of gut microbiota of Tarim red deer
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Tab. 1 Alpha diversity of the gut microbiota in fecal samples of Tarim red deer
A 5 FFA%L Chaol $5%( EERUE R Vel FRAR AR ACE$8%( I
Sample No. Reads Chaol index Shannon index Simpson index ACE index Coverage
RD-W1 13634 15 299. 879 7.658 0.014 11 208. 396 0.902
RD-W2 9 140 5962.011 7. 654 0.016 5 658. 602 0. 898
RD-W3 11379 14 818.932 7. 868 0.011 10 795. 543 0. 890
RD-W4 10 946 7 896. 880 7.633 0.014 7 100. 047 0. 905
RD-W5 12 876 16 044. 034 8.248 0. 008 12 588. 012 0. 879
RD-W6 12788 15 052.710 7.855 0.015 10452. 116 0.89%4
RD-W7 13990 13 382. 835 7.280 0. 041 10 069. 903 0.903
RD-W8 14 517 17 518.703 7.970 0.010 11703. 038 0.902
RD-W9 13 321 14 304. 542 7.578 0.015 10 319. 647 0. 908
RD-W10 13 640 15079. 074 8.023 0.011 11 193. 803 0. 893
RD-W11 11 006 10 185. 077 7.925 0.011 8335.743 0. 895
RD-W12 10 852 12 016. 122 7. 652 0.017 10 140. 992 0. 885
RD-W13 11057 12 401. 133 7.753 0.018 10 058. 847 0. 885
RD-W14 10 996 13 078. 085 7.779 0.016 10 240. 400 0. 884
RD-W15 12117 12 661. 186 7. 880 0.012 9 100. 945 0. 897
RD-W16 9 448 2 454.559 8. 090 0. 009 3300. 582 0.919
RD-W17 12 194 11 526. 881 7. 608 0.014 7758. 609 0.911
RD-W18 11300 15 184.983 7. 661 0.018 9 826. 046 0. 889
RD-W19 11334 8 150. 535 7.590 0. 022 7203. 295 0. 905
RD-W20 13 027 10 687. 484 7.872 0.012 9760. 130 0.901
RD-W21 9 850 13 860. 588 8. 054 0.011 10 210. 934 0. 869
RD-W22 13 420 12 907. 544 7.775 0.012 9514.033 0.908
RD-W23 11481 16 413.016 7.793 0.014 11 681. 856 0. 883
RD-W24 10 564 9 452. 639 7.539 0.015 7 543. 632 0. 898
RD-W25 13701 9727.273 7.370 0.017 8395. 428 0.918
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Fig. 4 Relative gut microbiota abundance at the phylum level in Tarim red deer
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Fig. 5 Relative gut microbiota abundance at the genus level in Tarim red deer
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