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Cloning and analysis of rDNA ITS sequences from plants in Rubus L.
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Abstract: Objective To provide the evidences for molecular identification as well as genetic diversity studies, sequencing and
comparison of rDNA ITS sequences from 15 plants in Rubus L. were performed. Methods Full length rDNA ITS sequences were
isolated from leaf genomic DNA by PCR method with universal primers, and these sequences was analyzed using bioinformatic
softwares. Results The length of ITS1, ITS2, and 5.8 S sequences for the 15 plants in Rubus L. were 255—258,208—211, and 164
bp, respectively. Total 138 variable sites were found in ITS1 and ITS2 sequences with 41 parsimony information ones, and some
transitions, transversions, and deletions were observed. The 5.8 S sequences were more conserved and there were only four variable
sites with no parsimony information ones. The genetic distance of the 15 plants in Rubus L. ranged from 0.139 0 to 0.008 1, and the
smallest genetic distance was observed between R. irenaeus and R. reflexus. Conclusion The rDNAITS sequences of the 15 plants in
Rubus L. are obtained, which would provide the evidences for molecular identification and genetic diversity studies.
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KR E DRI € 5507 A3 T HT, LG A
EH)T | Z &1 (inter-simple sequence repeat,

ISSR). BHHLY 4 2 &4 DNA (random amplified
polymorphic DNA, RAPD). ¥ #4 r BtK & 2 &1
(amplified fragment length polymorphism, AFLP).
f] ¥ 7 41| 5 &2 A5 il (simple sequence repeats, SSR)
N # 5% B [ X (internal transcribed spacer, 1TS)
IS Gty PRl AT B, L ITS B
AHAER R 5 BAL S R R s A A, £
PSSR T N o ABFFTEL 15 Fl
R 2 R A RE, A PCRVE B % B

(1) ITS P4, 20y e - AEYAE B2 A AT 4y
M, hor 5w Mg Z FEHEE R LS % .
1 MRIEEE
11 ##l

15 Tl & 481 J@ A 73 0 K LA I ER G 38
i BEL W REMIEESH, REMHS, £
SRR B 1, & N4 B = 2 s il
MRIZ e . SRR LT . Se 3T i, JilrE
AERER A, i RS S S B kK,
SR JE FIJCH ddH,O gk, Bt 5 & T80 "C kil
UKFE P ORAE 2 o

x1 15 MBEHNTFREEMRR
Table 1 Sources of 15 plants in Rubus L.

i LB KAEHD & ¥ 4 K /m
1 JHERE T Rubus amphidasys PRI H WAH 27°37" 119°06’ 378
2 F4E R. buergeri gyl 28°41' 121°08' 312
3 M8 T R. caudifolius PRIcHE il 27°43' 119°12 1300
4 % R. corchorifolius IS 4 L 28°49' 120°58' 389
5 i I R. coreanus AT 29°15' 121°05 843
6 HIH7%E R. innominatus ZEE el 28°41" 118°53" 386
7 KL R. irenaeus PRIGH Al 27°30' 118°59’ 437
8 IR R. lambertianus Witz 0 11 28°50" 121°05’ 146
9 X R. parvifolius HAE I 28°41" 121°08’ 356
10 B BT R. pirifolius BRI 27°19' 120°27' 423
11 HEH R. reflexus REHTL 29°15' 121°05’ 697
12 250 R. rosifolius I 2 Vg L 28°50" 121°06' 86
13 LR T R. rufus PRIt il 27°31" 119°03’ 651
14 K% R. swinhoei & E U 28°40' 118°54' 248
15 HeH BT R. tsangii ZEE U 28°39' 118°54' 288
1.2 Xs5 PCR ¥ 14 . 55> PCR AR Z 1, A 2 uL 10 X PCR

BIO-RAD C1000 %! PCR 1¥; BIO-RAD Gel Doc
XR B A% 2 45: SANYO MDF-382E (CN) AUt
R VKAS; BECKMAN Allegra 64R =¥ 14 2L
Bl: AbEN— DYY—12 Bk
2 H&E
2.1 EF4H DNA HIIREL

FRELZ 0.2 g M, BT 1.5 mL B0 A IR,
LWALY ORI WS Ok K FH T DNA (19328, DNA
(frl %K A SDS V&M,
22 TS FHIRIsErE. L F

Pl 5-TATGCTTAAAYTCAGCGGGT-3" il 5°-
AACAAGGTTTCCGTAGGTGA-3" 4 b\ N4,
I3 LA B R L R 4] DNA AR 34T

22 (47 20 mmol/L Mg?"), 0.45 uL dNTPs ( |-iff
HTAMTRAT]D, 0.45 L Taq DNA B4 (Jb5t
WEEBRAFD, £0.5 uL b FF5147(0.25 umol/L),
30 ng DNA it )i ddH,0 % 20 pL. S W AEAH
Sk C1000 2 PCR A EHEAT, F 48RP . 94 CHiAL
P£ 5 min, 94 ‘CAVE40s, 53.5 CiBk 505, 72 ‘CiE
1755, 33 MEHET 72 CheJa A 10 min.
2.3 PCREY¥IRIEM. FEREFNF

PCR /=) & WUk G (e AMT T v 70 )
IS Hiv&ar e, 2RJ5H DNA SR IEISGR ]
& Rt ED P, gifk BBy, /BRI
P UL PR T . K 2.5 uL B, 5
p-GEM T-easy 24k (Promega) %4, =EHJUE 1h
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Ji GV 2 = W Ak N DHSo B2 2540 i
bt fED, PSR, W ARk, wkes R
1 PCR B0iE, &-H 3 ANBHAE v B FH )5
2.4 FHISH

ZIFEF AR ClustalX 1.81 #FR%,
) LEN 1 SUBSTITUTE e&%0H TiH48 GC {i; i
HEEE B ST MEGA 3.1 B4R, R0k &k
KHI PAUP 4.0 #4FP, g ] MP ¥ (maximum
parsimony, f KIFZI7E), 221000 X HZSHM
3 HRE5HR
31 ITS FyIRyerE

FIHEH 5%, DIERZ] DNA A, 0
FER 15 FlEH TR ITS K75 (R 2).
SEREW], 15 MR ITS KUl 627~631
bp, IR T ITS JPAlEK, BrES TR,
4 630 bp, FRLLEH T %R IR A V)

Excel

ITS JPA s fis 15 FE 1Bt n) 5.8 S P4 JE
—5, %00 164 bp, ULHNZFPAIPHC L LLELORST: O
WAL TR ITS ek, 4 258 bp, Z50IIRZ, h 256
bp, HARIN 255 bp; ITS2 ITFAIKEAR TR, B
R I ITS2 Fe K, 4y 211 bp, JHERA FAIEETE
RHRZ, h 210 bp, TZSLE. FEEVE. AME.
FERRFLT B 10 1TS2 FRailEci, 14 208 bp.

15 Mgy v R M 5.8 S. ITST AT ITS2
GC AT —E M ZER, 5.8 SFFHIH, L&A H]
W GC DN, B4 54.3%, 43 13 it GC 1A
)00 54.9%; 1TS1 1) GC N 52.7%~58.4%, #fiH
WY GC K, B EHT. KB, MR,
B B RIERLL S IR, A 56.1%, G &
)1~ 1) GC B/ ITS2 1) GC BN 52.2%~60.6%,
IR GC K, RBM&EHTIRZ, H 58.8%,
W BT GC (/D (R 2).

k2 BHFEEMITS FHKER GCHE

Table 2 ITS sequence full length and GC contents of plants in Rubus L.
o) ITS 4K /bp 58S ITS1 ITS2
K /bp GC1H /% K /bp GC1H /% K /bp GC1H /%
1 629 164 54.9 255 55.3 210 55.7
2 628 164 54.9 255 55.7 209 57.9
3 630 164 54.9 255 56.1 211 58.8
4 628 164 54.3 255 533 209 55.0
5 627 164 54.3 255 58.4 208 60.6
6 627 164 54.9 255 54.5 208 57.2
7 628 164 54.9 255 56.1 209 56.9
8 628 164 54.9 255 56.1 209 57.4
9 627 164 54.9 255 54.1 208 56.7
10 628 164 54.9 255 56.1 209 56.5
11 629 164 54.9 255 55.3 210 57.1
12 628 164 54.9 256 55.1 208 52.4
13 627 164 54.9 255 56.1 208 56.3
14 628 164 54.9 255 55.7 209 57.9
15 631 164 54.9 258 52.7 209 52.2

3.2 58S FHIRLLE A

15 Py 7RI 5.8 S 744 ClustalX 4k
PELEXT R R 1, SR, BRoERE. 1L%f
FG IR AN, Fo4 12 B0 5.8 S JFA58 45,
I 5.8 S PAIR 22 fildEh A, 150 7k T,
M ARMYIAEIX 2 A7 85 B IBRIE 5000 T A G;
%F 5.8 S FPAII) 124 frIEly A, T4 14 Fih
G; €% 131 A4 A, oA 14 PPI324 T. 5.8 S J74)

HARSFAL A Cconserved site) 160 /. AR SEAT 15
(variable site) 4 4>, 1fif5 &7 5 (parsim-info site)
oA
3.3 ITSL#0ITS2 FF5IAT LR o 47

5 5.8 SHILL, ITS1 FAIRIZ AR N FHE,
TEZ /Al e g % (8 2). Bt
R TAk, 47~49 ALIYAEAE 1 B 3 Bl )k
K/FANIMG, Hrp, 0¥ 1 ARk /
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1 15 #EHFREEY 58S FHIAELRT
Fig. 1 Comparison on 5.8 S sequences of 15 plants in Rubus L.

2 15 MEHMTFEEY ITSL F5IAI L3t
Fig. 2 Comparison on ITS1 sequences of 15 plants in Rubus L.
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HiNe ITS1 P 189 AMRSFAL AT, BT 3L
73.5%; WAL 68 N, T 26.4%, HfF B AT 20
A, AR AT 7.8%. 5 ITST 28481, 1TS2 AR
WA FRE, FAAEZ IR RARN AR A (
3)o 15~17 FiAFAEER R /ARG, BR a5k,

LAY ITS2 AEIXIENT kAR 1~3 IRBRAGH NG 1E
JEFIR) 106 47, WAEK/AENING, FERLUEH TR
WAL AR 1AL . 15 Fha 1B A 1TS J751
H 140 MEFAT I, &7 66.4%; 7AE 70 DR 5,
07 33.2%, AP (EEA A 214, A7 10.0%.
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Fig. 3 Comparison on ITS2 sequences of 15 plants in Rubus L.
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FIH MEGA 45T 15 FlE 1 @AY 1TS
FPAI AR B, a5 WAR 3. 45 REH, 15 Ml
Y ITS AL IR 250 0.139 0~0.008 1, ~F-34ist
FE I B39 0.046 . 1 FH RGP a8 1 1R s 4 5 e
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*3 L#MBHTREEYEERES
Table 3 Genetic distances of 15 plants in Rubus L.

TR | 2 3 4 5 6

8 9 10 11 12 13 14

0.029 4

0.0179 0.0195

0.0447 0.0550 0.0413

0.1029 0.1066 0.0956 0.1234

0.0261 0.0294 0.0195 0.0447 0.0920

0.0146 0.0294 0.0162 0.0447 0.1029 0.026 1

O© 0 0N AN W»n B~ W

14 0.0195 0.0195 0.0081 0.043

0.0228 0.0311 0.0179 0.0464 0.1029 0.0261 0.0211
0.0311 0.0361 0.0228 0.0463 0.0975 0.0179 0.029 4
10 0.0245 0.0244 0.0162 0.0447 0.0974 0.0261 0.0228
11 00129 0.0278 0.0146 0.0430 0.1011 0.0245 0.008 1
12 0.0679 0.0748 0.0625 0.0678 0.1370 0.0589 0.0623
1300229 0.0345 0.0212 0.0499 0.1047 0.0312 0.0178
0.0974 0.0211 0.0178
15 00679 0.0712 0.0625 0.0678 0.1390 0.0589 0.0623

0.029 4

0.0245 0.0278

0.0195 0.0278 0.0211

0.0696 0.0623 0.0677 0.060 6

0.0295 0.0345 0.0278 0.0162 0.058 8

0.0195 0.0244 0.0178 0.0162 0.0643 0.0228

0.0696 0.0623 0.0677 0.0606 0.0162 0.0588 0.0643
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Fig. 4 Phylogenetic tree constructed using MP method
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RE LG REARYG

ITS X 1 ITS1. 5.8 S I ITS2 41Kk, 5.8 S KT
GRS, a7 R
N 163~164 bp, 7EREALIEFE BT 32 13 B 3%
K, PEERAR RN 1 ITST R ITS2 ERE L BT
IR JJBUN, AR AR S R AL AL N
ZIOTVER A, EAEEARTCEE, O N
TR IS E A E AR R T e S R
R EWFPN. AWFEt, 15 BT A 1

)

ITS1 24 255~258 bp, ITS2 4 208~211 bp, 1 5.8 S
(A K EA h 164 bp, HUAR 5.8 S FAIIKET
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(LA I 5.8 S AN S AR 40 R 5 2L
5 ITS1 AIITS2 (1K S 20 % 775 5.8 S K
AR Z I R AT 4 RIS, (5 S 55
o, X AT XA 15 s T R A

g 4AEHE. IrbRE. PR, ASIADEE
BT E TR, AERW TR T B,
M4 8 BB ARLL. RERE TS REL W,
JA BB T AT 1 AN AL 6 Bl
YR F AR b, e SRR LN FE R R
BT B R T RIOR R AR B RN, SR
TR b, B85 SR BE B AR Az . (R,
A ARREH KB BERAREL W T, el
ERGR B R Erp i dl, X n] g 48 i S
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AHFFELA 15 Pl IR A I MRE, 43 50l 5 b
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