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NrDNA ITS sequences analysis and genetic rela-
tionship identification of Magnolia o fficinalis
from different geographical regions
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Abstract; Magnolia of ficinalis of 11 main locality of growth (sach as Shanxi, Sichuan, Zhejiang , Chongging, Fujian
and Guangxi and so on) were used in this paper to find the divergence of nrDNA ITS (internal transcribed spacer) se-
quences for M. of ficinalis distributed in different areas and to provide references for the identification of the genetic
relationship between different geographical regions. Their ITS sequences with direct sequencing were determined and
their relationship was analyzed using Kimura-2 genetic distance and NJ (neighbor-joining) phylogenetic tree. Mean-
while, M. lilii flora was used as the out-group. The results showed that the whole length of ITS sequences of M.
of ficinalis was 593—600 bp,in which the length of ITS1 and ITS2 were 214—217 bp and 215—219 bp, respective-
ly. The contents of G4C were 54. 42% —55.35% and 59. 82 % —60. 95% ,respectively. The length of 5 8S was
164 bp. A total of 36 variable sites(ITS1,7;1TS2,29) were examined in ITS sequences,and 5. 8S sequence was high-

ly conserved. The sites of variation consistent with changes of partial leaf shape,but they had not necessary linkage.
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The genetic differentiation distance between sequences ranged from 0. 000 to 0. 02792. M. of ficinalis of 11 main

producing regions constituted three branches, which indicated the genetic relationship of M. o f ficinalis between dif-

ferent producing areas,in which, Yangxian(SXYX) , Xixiang (SXXX) , Wuyishan(FJWYS) and Pengzhou(SCPZ)ITS

sequences were the same. Therefore,ntDNA ITS sequence analysis could be applied to the identification of genetic re-

lationship for M. o f ficinalis in different producing areas.
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1.4 Kimura-2 ITS ,
CExpress NJ ,
R ; Clustal X (bootstrap test ) , 1 000
(Thompson et al. ,1997) DNA , .
; Mega ( version 4. 0) (M. lilii flora) (GeneBank
(Tamura et al. , 2007) .GC :EU593548), nr DNA ITS
DNA ( ), ITS1.ITS2 5.8S rDNA o
1
Table 1 Characteristics on each location and the samples of Magnolia of ficinalis
(m)
Code Location Shape of leaf Latitude (N) Longitude (E) Altitude Voucher
SCDY 30°38’ 103°34/ 567 DY-1
SCPZ 30°59' 103°55" 614 PZ-2
CQFJ 31° 01’ 109°27' 282 FY-2
GXLS 24°47' 110°00" 338 LS4
FIWYS 27°45' 118°02' 322 WYS-3
FJPC 27°54' 118°33' 270 PC-2
ZJSC 28°35' 119°15' 397 SC-1
ZJIN 27°57' 119°33' 315 IN-2
SXXX 32°57' 107° 42’ 506 XX-3
SXYX 33°11' 107°36' 166 YX-1
SXCG 33° 06’ 107°22' 568 CG-3
2 ITS1  ITS2 GC bp; ITSI ITS2 ,
Table 2 Lengths and GC content of 214~217 bp  215~219 bp,
ITS1 and ITS2 sequences 5 5
TSl sz . ITSI  ITS2
Code [ ength GC content (%) Length GC content (%) LJITST  GC 54. 42% ~55.35% ,1TS2
SCDY 215 54.42 217 59.91 GC 59. 82%’\’60. 95% ’5. 88
SCPZ 214 55. 14 215 60. 47 ° .
CQF]J 214 55. 14 218 60. 09 rDNA » GC
GXLS 215 54. 88 215 60. 47 46. 95%,
FJWY‘S 214 5?. 14 215 60. 4? 2.2 ITS
FJPC 214 55. 14 216 60. 65
VAN 217 55. 30 219 59. 82 11 ITS (
ZJJN 215 54. 88 216 60. 65 1),Gap R 11 1TS
SXXX 214 55. 14 215 60. 47 . . L.
SXYX 214 55. 14 215 60. 47 36 ’ AT.G-A.GT.GC
SXCG 215 55.35 219 61.19 3
: 1, ITS1 1TS2 .
Note: Codes of samples are the same to Table 1. TSI 7 , 1 ,
3 . 3 ITS1 ( 219 bp)
o 3.20% 0.46%;1TS2 29 .5
, 1TS2 ( 226
2 bp)12.83%  2.21%, L ITS?
ITS1 o
2.1 nrDNA ITS 2.3 ITS
nrDNA ITS 593~600 bp R ITS
( Gap) , 5. 8S rDNA , (SXYX). (SXXX) . (FJIWYS)
11 . 164 (SCPZ) s ITS1
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4 ; 0~2.792% ;
(ZJSC , ,
2.096%~2.792%; ; . ITS
3 ITS
Table 3 Variation of ITS sequences in different M. o f ficinalis samples
Code /
Locus Type/parsimony-
SCDY CQFJ GXLS FJPC Z]SC ZJJN CP SXCG informative site
1TS1 1 — — — — G — — — IN/SN
2 — — — — T — — — IN/SN
3 - — — — C — — — IN/SN
14 A A A A T A A RE/SN
15 A — A — — A — — RE/IL
16 A G G G G G G G RE/SN
58 - - - — — — — G IN/SN
I1TS2 531 T C T T T T T T RE/SN
532 C A C C C C C C RE/SN
534 A G A A A A A A RE/SN
536 G — G G G G G G MI/SN
537 — T T T T T MI/SN
546 G — G G G G G G MI/SN
554 — — — — — G — — IN/SN
557 G A G G G G G G RE/SN
560 T A T T T T T T RE/SN
561 — — — — — — — C IN/SN
562 — — — — — — — C IN/SN
563 — — — — — — — C IN/SN
566 C A ) C C C C C RE/SN
576 — — — C — — — — IN/SN
593 G C C C C C C C RE/SN
596 A A A A A A A G RE/SN
597 A G G G G G G A RE/IL
598 A G G G G G G G RE/SN
599 G A A A A A A G RE/IL
600 G G G G G G G A RE/SN
601 A G G G G G G G RE/SN
602 G A A A A A A G RE/IL
603 G A A A A A A A RE/SN
604 A G — — G — — A RE,MI/IL
605 A G — — T — — — RE,MI/SN
606 — A — — A — — — IN/IL
607 — G — — T — — — IN/SN
608 — G — — — — — — IN/SN
609 — A — — — — — — IN/SN
: CP,ITS ( SXXX,SXYX,FJWYS,SCP2) ; IN, ;RE, s MI, s SN,

s ;11 o
Note: CP,the identical sequences of ITS for a group(combine SXXX,SXYX,FJWYS,SCPZ) ; IN,insert base; RE, replace base; MI, missing

base; SN, the variation of single base,no information site; L., parsimony-informative site.

«C 4, (I); (GXLS) (ZJIND
11 ( 76%) ., (SCDY)
C 2, 2 ,11 3, (100%) (SXCG) (100%)

) (ZJSC) ) [[; [[[(100%)0



40

33

4 Kimura-2 ITS

2P

Table 4 ITS sequence genetic distance and similarity of M. of ficinalis estimated with Kimura-2-parameter methods

No. SXCG SCDY CQF]J ZJIN GXLS SCPZ FJPC 7JSC SXXX SXCG SCDY
SXCG 99. 891 98. 554 99. 885 99. 893 98. 632 98.639 97. 408 98.632 98.632 98.632
SCDY 0.109 98.123 99. 946 99. 988 98. 241 98.401 97. 442 98. 241 98. 241 98. 241
CQF] 1. 446 1.877 98.129 98.168 99.914 99. 909 97.904 99.914 99.914 99.914
ZJIN 0.115 0.054 1.871 99. 944 98.169 98. 204 97.386 98.169 98.169 98.169
GXLS 0.107 0.012 1.832 0.056 98. 206 98. 48 97.208 98. 206 98. 206 98. 206
SCPZ 1. 368 1.759 0.086 1.831 1.794 99. 965 97.703 100. 00 100. 00 100. 00
FJPC 1.361 1.599 0.091 1.796 1.521 0.035 97.601 99. 965 99. 965 99. 965
7JSC 2.592 2.558 2.096 2.614 2.792 2.297 2.399 97.703 97.703 97.703
FJWYS 1. 368 1.759 0.086 1.831 1.794 0. 000 0. 035 2.297 100. 00 100. 00
SXXX 1. 368 1.759 0.086 1. 831 1.794 0. 000 0.035 2.297 0. 000 100. 00
SXYX 1. 368 1.759 0.086 1. 831 1.794 0. 000 0.035 2.297 0. 000 0. 000
1. Note: Codes of samples are the same to Table 1.
SCPZ 7 LITS2 29
0.05 SXYX ( A-T.G-A.G-T.GC
100| CQFJ
SXXX ) ’
- FJPC ITS
FJWYS
— SXCG ’
100 SCDY o (SXCG) 10
ZJJN
mol
761GXLS , 6 ; (ZJSC)
2JSC 6 ,
M 1iliifl
e . .nrDNAITS
2 11 ITS NJ ’ °
Fig. 2 NJ system tree based on ITS sequences 3.2 1ITS
for 11 M. of ficinalis samples ,
0 I ) 100% .
3 s ITS
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rDNA , . .
s (Schmidt, )6 s
2000), mtDNA ( DNA), > s
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