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Genetic diversity of an endangered species; Rheum tanguticum ( Polygonaceae) ,
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Abstract; Rheum tanguticum ( Polygonaceae) , an endangered traditional Chinese and Tibetan medicines, is distributed in
the Tibetan Plateau. To investigate endangered reasons and protect the wild resources, we collected 87 individuals fromnine
populations of R. tanguticum, and estimated the genetic diversity of this speciesbased on the cpDNA#rnS-G region. The
results showed that there was high genetic diversity within this species. The length of the total irnS-G region of the 87
individuals ranged from 944 to 954bp, and covered 965 nucleotide positions after being aligned. Variations were detected in
23 nucleotides, including 13 nucleotide substitutions and 10 indel sites. On the basis of these nucleotide mutations, a total
of four nucleotide haplotypes ( HI—H4 ) were identified. The development of a parsimony network showed that the four
haplotypes made up a shallow star genetic tree. Haplotypes Hl, H2, and H4 were located at the tips of the network,
répresenting recent haplotypes.Haplotype H3 and three missing haplotypes were in the center of the star network.Moreover,
since haplotype H3 had the highest frequency, it was identified as an ancestral haplotype.The total diversity ( Ht) among
the /individuals collected was 0. 694, indicating a high genetic diversity. In addition, a high level of population
differentiation was observed (G4 =0.960), as determined by PERMUT analysis, showing 95.97% genetic differentiation

between populations, whereas the remainder of the total genetic variation (4.03% ) was attributed to within-population
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diversity (Hs=0.028). AMOVA analysis ( ¥, =0.9631) also indicated that the genetic diversity among populations was
greater than that within populations. The value for gene flow was fairly low (N =0.01), indicating a limited gene flow
between populations, which is consistent with the findings of PERMUT and AMOVA analysis.The NJ tree of populations
based on genetic distance revealed three supported groups. However, populations with close geographic distance did not
cluster together, indicating that there was no direct relationship between the geographic distances and genetic distances of
the nine populations, which was confirmed by the Mantel test(r=0.2461, p=0.2060). The high genetic diversity of,the
examined populations is probably associated with the long evolutionary history and life history of R.tanguticum.The large
genetic differentiation between populations might be related tothe alpine geographical environment and human activity.
Therefore, we suggest that more wild populations with high genetic diversity should be protected by an in-situ conservation
program at sites distant from human activity. We also recommend the collection and conservation of seeds from populations
with rich genetic diversity for the ex-situ conservation of genetic stocks and their propagation. These” conservation measures
will certainly provide the basic resources required to increase the number of populations of this species and extend its range

of distribution.
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1.2 DNA 421, &3 Ky

K FHBC R CTAB 35 A 14 JE iy AR i rp R BOGEI 40 DNA L FIH Hamilton" 883119 S” (57~
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pmol/L 51445 1.25 wL,1 U DNA Taq fiff, ¥ H4FEFH .94 CHAEME 4.0 min;94 CAEH: 1.0 min,51°CiB K 50
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Fig.1 The samples distributions of R. fanguticum
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Table 1 Profiles of sampling populations

JE R SR A % i BEAEL
Population Locality Longitude (E) Latitude (N) Sample No.
Popl HiGYEY 100.93° 32.65° 13
Pop2 Hifgik H 100.43° 33.30° 9
Pop3 RGN 100.24° 34.80° 8
Pop4 [lep =g 97.29° 30.69° 7
Pop5 T H 99.81° 33.80° 14
Pop6 HiGm 101.19° 34.52° 9
Pop7 TR 101.49° 35.05° 8
Pop8 a1 2 3 100.35° 30.03° 15
Pop9 PUE 5 5 96.51° 31.24° 4
A3 Total 87

FETIXBERETR IS AE 9 AN EREN 87 MREA T I L T 4 FhEAf5 ) H1—H4 (3K 3, (8 2) |, i3 Lo B3 7 il 48,
LI AL F] GenBank EHE ) (£ 3) , HI Hf5ALE: Popd JEEFEFAG B 405 7 AMFEAS ; H2 BAAE RIS A
T£ Pop3 Fl Pop8 Wi FERE, 3 16 MNFEAS; H3 SR fide) 12 Hi - E & A5 8L, A 7 5 D JERE (Popl ,Pop2 |
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Pop5 .Pop7 il Pop9) , 4t 48 INEEA | i RAE BB 55.17% ; H4 B4R IRAE Pop3 Hil Pop6 33 > JEHE, 433
FFE 7 A9 AR (K 3),

K2 EEBRBEIANEERERMAER

Table 2 Information for the variations sites of the four haplotypes in R. tanguticum

Hiﬁ%; 4 77 125 186 204 205 208 211—213  214—220 270—279 316 479 485 488 533 639 660 677 694 742 771 780 862
Hl A — C T A T T AT — TATATAATAA T — ¢ T € — A — — G C T A
H2 T AT T T A — — — G C C A T T T G A [— ¢
H3 T A T T T A ATT  TITTATT — G ¢ C A T T T A G A = _C
H4 A A A T A A ATT  TITTATT — T — — A T T T A A C — C

®3 BEENEERSHHE
Table 3 Haplotype distribution in the nine Populations
AT JE#EG S Population No. GenBank
Haplotype Popl Pop2 Pop3 Pop4 Pop5 Pop6 Pop7 Pop8 Pop9 accession numbers
HI1 — — — 7 — — — — - KX610838
H2 — — 1 — — — — 15 — KX610841
H3 13 9 — — 14 — 8 — 4 KX610840
H4 — — 7 — — 9 — — — KX610839
Network BAA%5 70 [ 28 ] i 7, 4 A~ B RO 1, T 22 H1

RURAELEF () 2) , PAAERL HI H2 A H4 76 W 45 1 i
%, RWI T RESE R A AE M A5 Y s H3 SRS AU 3 A5kt
S B PR R e SR 28 rputs HLOH3 B H B A A R
e ren , S A A S B AL
22 BUEZFEET

DnaSP 7 #r B 7s , B FP K b, BAS R Z 4P Hd mv
9 0.6218 , 1 MR L REVESS L pi }0.0049;9 N Repy  H2S 3
PSR ZAEME (Hd ) JE FILE 0—0.25 Z (8], 7% 7 IR £k B2 NETWORK {53 54 &
A@( Pi)Tf 0—0.0026 Zrﬁjo /ﬁ\;q:u ,P0p3 Eﬁé\ﬁ H2 F1 Fig.2 Haplotype relationship constructed by the software
H PUFRSATR SRR S AR P S b ey IO
(Hd=0.25Pi=0.0026) . TILHL 8 R S i Z;Zl%ﬂ%%ﬁ{uiﬁ £ B0 3528,y X B 2
FERI(F 3) , Jo B A5 2 Rk AR R 2 R R 2o
0, PERMUR ZMHriit /i, JERE B 8L SRR S B (Hi ) My 0.694 , B 1 850w 1 it 45 2 REVE K OF 5 Ja e P A%
ZAEHEFREL(Hs) 2 0.028 , KB R FE N 8L ZFEEAKCF8AIK
2.3 LA AT

F R AR A A A5 2 REMERR A (Hr ) PR R PR a1 2 BEPERR B (Hs ) HEB, R BRI S AL L3R K, 4.03% B AR
SRR ATEFRTEDY M AY 95.97% ()38 f5 A8 5 S A= e SR B 6], JR B 0] 0L R AL (G, ) M 0.960, HERIE T [ ik 45
J o AMOVA 43Hrf5 H eI 8 AL /0L R B (Fg ) N 0.9631, [A] AL 2 W 8t A4 7% 53 3 8k AR 7B JE #E ], DnaSP
AT R JERBERIFE R (V) BN, AR 0.01, 2 B TR J& B [a) F7 75 A7 BR A9 JE P 38 U, iX 32 8 T PERMUT
Fl AMOVA ()43 Hr 45

FTRAEIE B AN NIRRT 3 A4 (KE 3), Pop3 Fl Pop6 R —2H, K THIT I EL KR,
Pop7 .Pop9 .Pop5 .Popl Fil Pop2 R K—A~/INi337, L5 Pop8 FN— KI5 32, RIAMXI T SRR R
Popd WA SHAWEFERE R, FRHSHAERERG ORI, BT R W, th B 5 4050 1 F8 B IR
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