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ITS sequences analysis of nuclear ribosomal DNA
of Bryum yuennanense and B. capillare
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Abstract; Morphological characteristics and ecological distributions of Bryum yuennanense and B. capillare were ana-
Iyzed in this study. Molecular identifications were done by the analysis of Bryum yuennanense and B. capillare ITS
region of the six species in the related genus were amplified and sequenced. The sequences data were analyzed by
DNAMAN and MEGAS3. 0. The results showed that the length of sequences and content of G4C of ITS-1 and ITS
2 were different between B. yuennanense and B. capillare. Phylogenetic tree based on ITS sequences data was con-
ducted by UPGMA method, which showed some variations at the level of species. B. yuennanense and B. capillare
should be assigned as two different taxa.
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HIR 4 B. yuennanense WHi % H = B8k,
EHR.DFEVFHFEENEZET DNA
Fe O ELE 3t ok R S T E MY &R
Yk B ¥ W (Cox & Hedderson, 1999; Pedersen
& Hedenis, 2003, 2007), H F ¥ & B {& DNA
(nrDNA) ) 4 % % 8] B X (internal transcribe spac-
er, ITS) B [E] b X 4 K45 T AR BERHXT 5 5 , 51
WY EERERTR EN 2. — Bt
KERTEFMHE BT B 18 PCR ¥ . F M
fEF . XTI AR IR UL R 0 I fE (R B R R A K
WHRAE LT X % (Baldwin, 1992) , MM B E A&
9k £ (2003) K ZE R 3 (2006) & 57 A ITS 5 51 S 4
ST PERT P EM RREHEYRIIFH .
{ELR EL 8 R AW 09 ITS Fr 51 43 A % ok B0 SCHRRGE .

230K B i g 43 A 1TS P30 Xt L R R, W=/
RE Mt HEE R R MER RIS HRE.
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1.1 SR+ 8

BB 7 T B EE N A v ELEE R 2 R L, IR
AFEEREY . FIREREYN 1 f2/RNEREME
Yr B STARL R BRI AR (1963 B R Ar R R 4
GE D, BEHRARETHILITERFEEGREE
B Pr#n A = (HBNU) .
1.2 SR ENRR

TER AL BB T AT R HOR S, MY AT S
FRAE BEAT LR A2 47 » 26 R BT #4742

%1 454 Genbank BREBEE

Table 1  Species sequenced in this study with GenBank accession numbers and the source of voucher specimens
Fb 75 Specices GenBank % 3% 5 No. {EJFHR 4 Voucher specimens
Y Anomobryum fili forme EU878195 =P KR EB T, Li LB, 20072925
H.4¥% Bryum argenteum EU878208 WAL R B D28 11, Zhao JC. 20050031
2014 JL8E B, yuennanense EU878211 S o BPL T, Li LB, 20073475
B. amblyodon EU878227 WAL FIRE 8 S5 X B8, Cao N. 20050085
Aqinf BB B. capillare EU878223 7 36 5 5 B AL AR B K, Cao N 20050219
/INes JREE Pohlia crudoides EU878198 e ARFmE Wl /pEFHKRE, Zhao JC. 070809

1.3 /2 DNA #J2E(.PCR # 1 % DNA {ll 5
FRECERFT #4525 20 mg BT HISEF, 8
WERE LR AE (PVPY R AR, I AR R TE A R AE . LB
DNA A Plant Genomic DNA Kit i 7 & (Tiangen
Biotech, JL Z) #4742 . {# ] NanoDrop ND-1000
(NanoDrop Technologies, 35 ) 22 4 43 56 56 B 11
DNA W BE 543, Y& M T PCR ¥ 89 R AR,
ITS1-5. 8S-1TS2 X i 4% R A B X PCR #, 58 —
S0 B T A9 S 51 ) 2 BR Shaw (2000) #ii 3R /9
BMBC-R #i LS4-R,PCR i 97 B A& FR A 25 pl, H
#1 10 X Tag Plus buffer (200 mmol/L Tris-HCI
pHS8. 4,200 mmol/L KCI, 100 mmol/L (NH,),SO,,
15 mmol/L MgCl, , i 8 4r)2. 5 pL; 10 mmol/L
ANTP Mix 0.5 pL; 25 mmol/L MgCl, 1 ulL; 2.5
U/ul. Taq plus DNA polymerase ( Tiangen Bio-
tech,d6 ) 0. 5 p#L; 10 pmol/L BMBC-R 3 LS4-R
1945 1. 25 pLs RAR 21 ng, ¥ RKM. AR A
i DNA BB 10 B3 HE R IR . 575 % i 6 5331 Mas-
tercycler gradient PCR {§{ (Eppendorf Biotech, f&
ED E#17, PCR T # R F .94 CHAME 2 min;

94 C,1 min,50 'C,1 min,72 C,1 min, 3k 35 P 1F
Wiffa 72 CHEMH 7 min, 4 CREF. THERE
L 2% Bt e B s K R U AR 2 /5, iR 0.5 pL 3738
FEYIE R G 22 PCR ¢ 384, 75 51928 ITS1 A1
ITS4(Shaw,2000), PCR & i ¥ & A F £, &
KRR 50 uL, PCR ¥ =4 M7A Goldview™
(R FEBERAFEARBRAFM 1. 2% FIEHEE
R UKE  ERIBH MU T R, WEER&F, A
UNIQ-10 pillar purification kit (%4 T4 4 T8
NEDHATLHA, SR R IR AEY A FE
Al ABI-3730XL DNA Jll Ff 847 XL 3 5 3 2
1.4 o438 5 HES

¥ ERFEHB K F I KA Pubmed THH
BLAST %58, HEBR B AR IS R F S . A
Omiga 2. 0(Searby, 2000) ¥ {4 #1—X$:5{ 4 ITS1
ITS4 #E 1TS W IER &R 3, &4
1B ITS F5 ., $iERAE GenBank, 318 GenBank
HF S (% 1), i DNAMAN 6. 0. 3. 48 K
(www. lynnon. com) Xt # i {9 1TS 5 51l it 47 R VR
487 . A MEGA ver3. 1(Kumar %,2004) 118 ITS



14 ERF% . ZH BN E#H0ZEE DNA ITS F51504 27

Bl mE
(ZEF M 20073475, (bR :1. 1 mm; 2-5.0. 1 mm; 6. 0. 2 mm)

1. Leaves; 2. Leaf apices cells; 3. Midleaf cells; 4. Basal leaf cells; §. Transverse section

of leafl; 6. Transversc section of stem(Li LB. 20073475. Scale bar:1 mm for 1; 0.1 mm for 2-5; 0.2 mm for 6)

Fig. 1  Brywmnm yuennanense

FF o R 4 AR . GC & B R AR 3% 3k AL s Xt - 2
B(UPGMA)Y M B R AR R E, I E T A2
(bootstrap)¥E BE A, B2 EPEHEH 1 000 K,

2 HRFHpM

2.1 IS BT R H IR 5 1T
HTZHESERLEB TR, EAEREMEYT
HE T ROE S ERERTX AR, R H
HA — LR B4R AL R i R R, M ZETE T IE,
M A B LL R P R TR Bk, K
SR, 7 B HEE T 0 RIETE 00 B R4
BT KRR 3 ¢ LR % v 40 i A X B

Lot 2. QA0 3. M ARG s 4. EIEAAAE; 5. PRI 6. ZEETY)

ARG KR AR 2 s 1(E 1D, W4
HEMEREE WRERER, KELHN 2.5
LAGAHE SR 1~2 FILTE E R4 1T 20
FART R, P AR MK SE L 20 3 2 1( 2),
MR 53 i FRAE SR |, BT B9 40 A K SR 77
TE—EMER. @ EENHRT G, EPEIL
FEESIMER . Mg ASERREHTR EXPE
AOREICR, EZAH T80 F#—3, 1
Pl X MEZHR WHILEESHFITREXTE,
2006),
2.2 BHY K BR 185-26S rDNA R X ITS K BBy 14
U= EERH,E 3R ITS X# PCR ¥ 1
G5, —3 PCR Y =¥ 1 Btk/h 1 500 bp,
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B2 ZnrEEE 1 ik 2.0 3. MR, 4 th RPN 5. 0P EEBRARA; 6. ZERRYD, 7. nhE YD, 8. 3 (W 20050219)

Fig. 2 Bryum.capillare

1. Plant; 2. Leaves; 3. Leaf apices cells; 4. Midleaf cells; 5. Basal leaf cells; 6. Transverse section of stem;

7. Transverse section of leaf; 8. Gemmaes. (Scale bar;2 mm for 1; 1 mm for 2;0. 1 mm for 3-5; 0.1 mm for 6-7; 0. 2 mm for 8.)

R PCRY ™Y B4 1000 bp,
2.3ITS FHIKERS LS

TR M AR ARV DL NERM
Bryum amblyodon B ITS BFFIH B K E 25K
936.1041.,970.,1 006.1 100.1 029 bp, HEIEL4
18S tDNA X, ITS K (ITS-1+5.8S rDNA +ITS-
2) M4 26S rDNA K. H ITS A EHAE 2,
IR B W3R 3, _

MR 2.R3TAR, EANMHERY ITS K4,
5.85 rDNA K #y & B — 3, # % 152 bp, H 5. 8S
rDNA X [ VR M B 5 » 75 == 5 B 88 Fn 4 i L 2F ) A
1009, {H ITS-1#1 ITS-2 {4 VR R Fh Z A%

RsEt, EITSI K, zHEBSHERAEY
BH# R B. amblyodon W R IEE 4> 5N 38. 68% M
35. 400, MK F 5 4 v H & 2z |/ R EE
(34.31%0), 52 NEBERHEY M2 NENREEHN
18.42%, 5REE B YR A R\ MK 37. 23%.
7EITS2 X, R E &5 HEE K& B. amblyodon KAl
BN 54. T7% M 51.26% , K T 54 H#E2
[E] fy [RI R M (50. 50 %) , 55 4R 8% B /) 22 TN 2% 1Y [R] 9 o
Ay B 40. 45 %6 1 48. 24 %, T4 EEE 5 B. am-
blyodon o 4REEFE ITS-1 9 [EYE M4 B 48. 18%
4. 61%,. MR F 5 EER MY REE. RFEHEL
WHEETF ITS 2 X, 410t B85 B. amblyodon [ iREE
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76 ITS-2 9 Rl PR 43 B A 62. 81 %6F1 60. 05% .

1 M

1500bp 1500bp
1000bp 1000bp
500bp 500bp
E 3 H&ZEHSESMIGIY BMBCR fl LS4-R
PCR § 3% B W54 1TS1 #1 ITS4 PCR {
38 7=y e 9k B (M. 100 bp 4574 FBARID)
Fig. 3 PCR amplification of rDNA ITS in Bryum
yuennanense (Lane 1 PCR product amplified by primers
BMBC-R and LS4-R;Lane 2 PCR product amplified by
primers ITS] and IT$4;Lane M;100bp DNA ladder)
T2 AMEBESIVITS SHEKERE
Table 2 Comparisons of the rDNA ITS length
variation among these six species
R Species ITS ITS-1 5.88 ITS-2
EHHHE 889 473 152 264
Hik 923 515 152 256
qunt FHBE 994 548 152 297
=583 959 527 152 279
VN8 -3 1053 532 152 369
Bryum amblyodon 982 523 152 307

2.4GH+CEE

WAMEMRPNITSK GHFCEEMITEB G D
MBS,z HEE 590t a8, KB /M2 B
G+C & 87 5. 85 rDNA XK —F, #H 50. 65%.
EITS1 R ITS2 K, &/EESE GHC &R,
RABARANEFERE. sHEESHAM 8L
ITSKGHCEBLEMERA. 6D KRTHERES
R 0.47%) .
2.5 A AESANEE ITSKEEFIIER

ZHEASES M HE TS F5EFAE 105 4
TRAE.HFITSIRAE 76 ML EER,ITS-2
KABF 29 MIEER,MES.SSRAEHEFI—HK
(41,
2.6 BESH

BFITS1MITS2 FERKERR, & B4
MEERRBHA TR TULEHARBRRES.8S K
B4, R B MEGA ver3. 1 % {4 % UPGMA ¥:,

Bootstrap TEE 1 000 YR B —BRNE 5.
MNES AR, I EEMEHFAR—THX
e (A2EN 53) 54 EEM B. amblyo-

don BRI ST R BF. UHIZ R RS S5HE

MERESHAH EHER.
*£3 AMERWYITS FHEELER
Table 3 Comparisons of the rtDNA ITS
homologies among these species
. ITS-1 spacer 5.8S  ITS-2 spacer
Fh2K Species O %5
FHAEBSAH 38.68 - 100 54. 77
EHHS ST EE 34. 31 100 50. 50
FHER S 37.23 100 48, 24
EHEBES /N NEE 18.42  98.03 40. 45
ZWE#YE Bryum 35.40  98.68 51. 26
amblyodon
HE5amm Lk 39.23 100 51.51
H# 5@ 41.79 100 47.99
HEE5/ e N8 20.80  98.03 40,70
H#% 5 B. amblyodon 39.78  98.68 52,01
et KBRS HlE 41.61 100 60. 05
gl HEE 5 /b2 N8 22.63 98.03 44, 47
- H#E S B. amblyodon 48,18 98. 68 62. 81
WA S/ NE 21.90  98.03 43,47
#1838 5 B. amblyodon 41.61  98.68 57. 54
/ML LEES B, amblyodon  37.59 98,03 45,48
Fd4 AHBRRMSEGHCERHHHR
Table 4 Comparisons of the G4-C content
among these six species

F13 Species ITS I1TS1 5.8S8 ITS-2

(%) (%) (%) %)
~HE# 58.29 58. 35 50. 65 60.98
H# 57.82 59.03 50. 65 61. 33
a4 H#% 58.88 59. 86 50. 65 61,28
g 59.97  60.15 51.31  61.29
INEL IR BE 58. 40 59. 96 50. 66 59.08
Bryum amblyodon  57.37 57.93 49. 35 60. 59

3 wtik

R ERZERZRNBRR T BRRTHE
Yoh,1TS RIEEY B ERETRBEELELN, BTN
PO 2 HIE 45 DAY A 2 R L ROR U, X B B9 I
BMAZES PCR Y. EAVEEEY R
et R BEHBR, KEREER MNHRERAAE
RRER, AMNERREARRFRENENBE
I EL B E R RE REERTUELS TR
GEEM 2% BB PR IH B AR B b ot iR A 4
LA AR W ITS 751 & K18 (Baldwin %,
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Fig.4 The map of variable sites of ITS sequence between B. yuennanens

and B. capillare(* »

Pohlia crudoides

38 Bryum capillare
26 _—-—E: B. amb | yodon
53 B. yuennanense
_—: B. argenteum
A5 WIEITS 77§ iE 8K UPGMA ¥ Bootstrap
—BR (o x L REARIHR)

Fig.5 Bootstrap consensus tree from the ITS data
(Bootstrap support is shown above the branch)
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