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A Molecular Phylogeny of Shennongjia White Bear Based on
Mitochondrial Cytochrome b Gene Sequence
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Abstract: The phylogenetic relationship of Shennongjia white bear has been an open question. Total DNA was extracted
and sequenced from hair and feces of Shennongjia white bear. Based on the partial Cyt b gene sequence obtained from
the samples, the authors aligned them using the Clustal W software program. The MEGA software was used to analyze
the divergences and base substitutions of the partial Cyt b gene among the 11 species: Shennongjia white bear,
Selenarctos thibetanus, Euarctos americanus, Helarctos malayanus, Ursus arctos, Thalarctos maritimus, Melursus ursinus,
Procyon lotor, Ailuropoda melanoleuca, Ailurus fulgens and Tremarctos ornatus. The phylogenetic trees constructed by
multiple methods (NJ and MP) supported nearly the same topology. Our molecular results show that the sequence
divergence between Shennongjia white bear and Asiatic black bear (Selenarctos thibetanus) is lower than that between
other species.
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Table 1 Frequencies of base composition in bears

T C A G Tl C1 Al Gl T2 Cc2 A2 G2 T3 C3 A3 G3
EA 252 320 283 148 150 383 392 7.5 188 314 259 238 418 264 197 121
ST 259 315 288 138 158 379 404 5.8 205 297 264 234 414 268 197 121
UA 267 304 284 145 196 338 392 7.5 188 310 264 238 418 264 197 121
AM 308 269 288 135 292 258 383 6.7 209 289 289 213 423 289 192 126
AF 290 290 297 124 238 329 379 5.4 197 293 314 197 435 247 197 121
HM 266 308 287 139 17.1 371 396 6.3 209 289 268 234 418 264 197 121
T™ 263 309 283 145 179 354 388 7.9 188 314 264 234 423 259 197 121
PL 287 280 311 123 204 329 421 4.6 209 280 305 205 448 230 205 117
MU 260 309 288 142 158 375 392 7.5 197 297 276 23.0 427 255 197 121
TO 280 297 284 139 200 350 388 6.3 209 289 268 234 431 251 197 121
WB 245 327 287 141 142 396 400 6.3 184 314 264 238 410 272 197 121
Avg. 271 302 289 138 19.0 351 394 6.5 199 299 276 227 424 258 197 121
EA: FUIEEHE; ST W I HLHE; UAKRAE;AM: KAEM; AF: /NEES; HM: ZhoKAE; T™M: JL#RAE; PL: ¥%HE; MU: WiAE; TO: HREBIRE; WB: flifk

LR RE (AR T A

EA: Euarctos americanus; ST: Selenarctos thibetanus; UA: Ursus arctos;AM: Ailuropoda melanoleuca; AF: Ailurus fulgens; HM: He-
larctos malayanus; TM: Thalarctos maritimus; PL: Procyon lotor; MU: Melursus ursinus; TO: Tremarctos ornatus; WB: Shennongjia white

bear.
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Table 2 The pair distances of bears by J. Hein (Weighted) for cytochrome b nucleotide sequences

EA ST UA AM AF HM ™ PL MU TO WB
EA 90.8 87.8 80.9 81.2 88.9 88.3 77.7 89.0 83.9 91.7
ST 10.1 90.0 82.3 79.7 89.6 90.7 78.4 89.6 84.7 95.3
UA 14.0 11.1 83.7 81.5 90.3 98.1 76.4 90.8 85.3 90.8
AM 233 21.2 19.2 79.6 83.0 82.6 75.9 81.8 82.5 83.0
AF 222 24.6 21.9 24.7 80.0 81.5 79.3 80.9 78.9 80.5
HM 12.5 11.7 10.8 20.2 242 91.1 77.6 89.3 84.8 90.7
™ 13.2 10.3 2.0 20.8 21.9 9.8 77.1 91.4 85.1 91.1
PL 27.2 26.1 29.5 30.2 24.8 27.5 28.3 71.7 75.9 78.6
MU 12.3 11.6 10.1 22.0 22.7 12.0 9.4 27.2 87.1 90.7
TO 18.9 17.8 17.1 21.0 25.8 17.6 17.2 30.0 14.6 85.0
WB 9.1 5.0 10.1 20.2 233 10.3 9.8 259 10.3 17.4

i X2 ERTRARDIR L, W 2T RR TR

Note: Percent similarity in upper triangle and percent divergence in lower triangle.
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Fig. 1 Molecular phylogenetic trees based on cytochrome b sequences data with Bootstrap Test (1 000 replications)
The values of bootstrap confidence level(BCL)of nodes are indicated above the branch.; A: NJ tree; B: MP tree.
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