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Genetic relationship of different morphological types of Orychophragmus violaceus based on three
DNA sequences and character observation of their progenies WU Lin-yuan'”, GAO Xing*, PENG
Bin®, GUO Jian-lin®, WANG Rong-fu'®, HANG Yue-yu>® ( 1. College of Life Science, Anhui
Agricultural University, Hefei 230036, China ;, 2. Jiangsu Province Key Laboratory for Plant Ex-situ
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Abstract: The eleven individuals belonging to four morphological types(purple petal and glabrous fruit,
purple petal and hairy fruit, white petal and glabrous fruit, white petal and hairy fruit) of
Orychophragmus violaceus (L.) O. E. Schulz were chosen as experimental materials, the NJ phylogenetic
tree was constructed based on ITS, srnL-F and psbA-trnH sequence analysis, and the characters of their
progenies were observed. The results show that the length of ITS, trnL-F and psbA-trnH sequences is
704, 767 and 216 bp, respectively, and the combined length of the three sequences is 1 687 bp with a
G+C content of 43. 5% . In which, there are seven variable sites and seven informative sites with a
variation rate of 0.41% . The trnL-F sequences of the four morphological types are complete agreement,
while ITS and psbA-trnH sequences have a litile difference. The base of 519th site of ITS sequence of
only one purple petal individual and one white petal individual in hairy fruit types is C, while the others
are T. And the bases from 68th to 73th site of psbA-trnH sequence of only one purple petal individual and
one white petal individual in glabrous fruit types are CAAAAA , while the others are TTTTTG. The NJ
phylogenetic tree shows that there is not a clearly bound among the four morphological types of O.
violaceus, so the four types have a close relationship. The observation results of progeny character show
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that the white petal of O. violaceus is a special phenomenon, and the character of glabrous or hairy fruit
is unstable. The research results support the classification that O. violaceus var. lasiocarpus Migo can be

incorporated into O. violaceus.

Key words: Orychophragmus violaceus (L.) O. E. Schulz; morphological character; ITS sequence;
trnL-F sequence; psbA-trnH sequence; genetic relationship
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Table 1 Morphological characters and voucher specimen number of
four types of Orychophragmus violaceus (L.) O. E. Schulz tested

S EAR AL
MRS BAE SEALhA
. oucher
No. Morphological character .
specimen number

021-1  fEFEf, RO 0648499
Purple petal and glabrous fruit

021-2  7REEM, RIEW 0648498
Purple petal and glabrous fruit

021-3 s, RIOKH 0648497
Purple petal and glabrous fruit

004-1  fEEE RIHLES 0648466
Purple petal and hairy fruit

004-2  TER®G RIWAEE 0648467
Purple petal and hairy fruit

004-3  JERE, RELEAE 0648468
Purple petal and hairy fruit

001-1 &R, RIHH 0648503
White petal and glabrous fruit

001-2  FEEE,RIDEH 0647627
White petal and glabrous fruit

001-3 RS, RN 0647628
White petal and glabrous fruit

035-1  JEA6,RELEAS 0648502
White petal and hairy fruit

i
035-2 AR, REFEES 0648500

White petal and hairy fruit
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Table 2 Comparative analysis results of ITS, trnL-F and psbA-frnH

fragment sequences of four morphological types of Orychophragmus
violaceus {L.) O. E. Schulz

AL R B4 G+C
HB K BE/bp A RE /%
Fragment Length Variable  Informative G+C
site number site number content
ITS 704 1 1 57.2
trnL-F 767 0 0 35.2
psbA-imH 216 6 6 28.8
&3t Total 1687 7 7 43.5

2.1.2 A FDNA FHIEFHEELEZOMN X4

I AR B W ITS .trnL—F F psbA—tmH F Bt

B BB A A AT R G % B 40T, R MEGA 3.1

R NI B REZEN, A

Bootstrap ¥4 174543 S W) R JE (1 000 (KER ),
70 I 004-1

021-1 035-2

004-2

81021-2

001-3

001-1

035-1

004-3

997 001-2
1021-3

0. 0005

021 %6, St Purple petal and glabrous fruit; 004 . #E86 R
S84 F Purple petal and hairy fruit; 001: £ 8, R 3L T Whitke
petal and glabrous fruit; 035 £ {4, SRS % 4= White petal and hairy
fruit. EPR B AR RN A BREERF L ZE The length of line segment
indicates the base substitution rate. 433 | ¥E/CFE 1 000 (REE
FER Wi B 2 35 % The datums on the branches indicate the bootstrap
values of 1 000 replications.

B1 T ITS.rnL-F #l psbA—rnH K RESIBEEIH EHEN 4
MR ARIEERN NI Raw

Fig. 1 The NJ tree of four morphological types of Orychophragmus
violaceus (L.) O. E. Schulz based on the combined datums of ITS,
trnL-F and psbA-trnH fragment sequences
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2.2 AREESHIFEXREFERHERITER

4 MIEELRREERNE R EROGEITE R
£3, MFE3I AL, BEEEN2 FESKEANER
RCRIEBAMRLFEEE) MAERKREKTEEE
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¥ AEHLERNEEHREHES TEE. K
b6 SR SORR RIE S SRS RAFTR R B 57
B, EAAEEE L 66 (B 6 BRIEARINR EHAE,
A RH10.5% ;L5 R HA BB E AT
TEAERRECH 59 #k, BAIE A &6, (B 31 #RA
BREOESDEN, A R HIK 52. 5% ; B AL RIOEH
B B R AT HIAR B 12 Bk, Ho 10 BV SR
5, B e R A R R A 83.3% s fE A RS
FE BRI ERE TSRS 11 4, BT AR
B & Befiext R A R T A T . Ak, TR
LS R e By — BB KA SR IR, Rk T T R L R AR TR 2
B, X T At X SERR 25 SRS B T — 2 IR
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Table 3 Character analysis of progenies of four morphological types
of Orychophragmus violaceus (L.) O. E. Schulz")

A i i SER SR

AR /% PREC Progeny number %ﬁ$/%

Parent Emergence Survival ariation
type rate number PG PH WG WH rate
PG 39.0 57 51 6 0 0 10.5
PH 40.0 59 31 28 0 0 52.5
WG 15.0 12 10 0 2 0 83.3

WH 14.0 11 - -

UPG, 755840, B250 6 ¥ Purple petal and glabrous fruit; PH: fL4
6, RSB E Purple petal and hairy fruit; WG: fEH @, REHK
¥ White petal and glabrous fruit; WH: 768, L% 4 F White
petal and hairy fruit.

3w #®
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