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Construction of EMS Mutant Library and Screening of Total
Flavonoid Content Mutants of Apocynum venetum L.
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Abstract: The acquisition of Apocynum venetum L. mutant library is an effective way to innovate germplasm
resources artificially, and it is also the basis of varieties breeding and functional genome research. In this study,
wild 4. venetum L. seeds collected in Dongying were used to construct mutant library. Pre-experiment results
indicated that 0.7% ethylmethylsulfone ( EMS ) solution was the LDs, for seeds of 4. venetum L. treated for 13 h.
A mutant library of 1452 individual plants was constructed with the treatment in this concentration and duration.
The agronomic traits and total flavonoid contents of the M, population were screened. A total of 125 plants with
abnormal agronomic traits were obtained, including 8 albinos, 23 leaf form variants, 16 yellow-striped leaf
variants, 32 branching seedling variants, and 46 leaf position variants. The mutation frequencies were 0.55%,
1.6%, 1.1%, 2.2% and 3.2%, respectively. Moreover, the total flavonoids in two plants were significantly higher
and in one plant was lower than that in the wild type. The flavanone 3-hydroxylase gene ( F3H ) involved in the
flavone metabolism pathway was sequenced in the mutant library. The results showed that one in every 6.7 plants
appeared as an F3H gene mutant. The mutant library of 4 venetum L. constructed in this study showed abundant
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phenotypic variations, which provided good materials for selection of new germplasm, varieties breeding and

gene function research in 4. venetum L..

Key words: Apocynum venetum L.; EMS ; mutagenic breeding ; mutant library ; total flavonoids
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Fig.1 Kmer depth distribution analysis map of
Apocynum venetum L. genome
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Table 1 Seed germination rates and seedling rates of
Apocynum venetum L. treated by EMS with
different concentrations

i [ EMS %% ( % ) EMS concentration

Item 0 0.5 0.7 0.9
53 KBER  0.77+0.05" 0.56 £0.22° 0.38 = 0.28° 0.09 = 0.09°
Germination rate
on the third day
95 6 Killj k%

Germination rate

0.99 +0.01* 0.90 + 0.03° 0.87 +0.03° 0.66 + 0.09°

on the sixth day
5510 KR
Seedling rate on
the 10th day

ARVNGF R FRIR 225 %

Different lowercase letters represented significant

0.98 £ 0.01* 0.64 +0.09° 0.57 £0.10° 0.25 £ 0.11¢

XH‘KCK

=

23 REEEHERIAE

55 6 J B X0 B A7 PR 58 A8 AR B i R R AT I A
45 ke BLAE Fh 3200 B, BB 1452 Bk, TR
45.4% , [A] PR g 25 R EE AR — B, XF 1452 PR R AS
IRAN AR R DA T 2R A PR A A, & B0 M, BRI
WK BRI AR (8 Bk ) AR S (23 # ).
8 2 (16 AR )BT 40 R (32 Bk ) DA St i AR
5t (46 Bk ) SEZA (K 3), A8 TR AR 0.55%
1.60% . 1.10% . 2.20% H13.20%, M 75 S i R K
8.65%, TR MR FEF . AE IR SR A
RIS S fe/ b HRRR AT AN | DM H AR Z )G
W KR BB R AR S 2, ARAR
AT B AR AR SR RN AR K (HAR[R) 28 A8 {4 A
SRR T 24 5 AR €6 A8 S 22 7RV A AR

EMS 4:FE EMS treatment

F LA B R0 RS AR A Al . A R I TE R R R, JE B e T

The arrow indicates the black belt at the radicle of 4. venetum L.seeds after germination.

Seeds with this black belt could not grow root hairs, and gradually died

2 EMS REEFHRMFHRRAEKER
Fig.2 Root growth of Apocynum venetum L. seeds after EMS treatment

A W RIGEARR s B MMAGSARA; C: MMALZE7E M D2 (FIETT ; B: Sk ge B I
A': Leaf type mutant, B: Leaf color mutant, C: Leaf position mutant, D: Albino seedling, E: Branching mutant
B3 FTHRRTEEM, BHEHHTRER

Fig. 3 Variation traits of Apocynum venetum L. M, individuals of the mutant library at seedling stage
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Fig. 4 Total flavonoid contents in the mutant
of Apocynum venetum L.
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w6.ab1 (1>895) i —|TC@CcCcCCTC —| 6 ACACRAAR 7| GTHTTIGTTC
—=>| TC CCCTC —| 6 ACACAARA —|GTHTTIGTTIC
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- |G ACACRAR 7 |GTHTTIGTITIC
TaGCATCAR f ) —| 6 ACACAR 2 |GTHTTGTTC
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P9.abl (1>895) —|tafTcrTcAn
P10.abl1 (1>895) —=|TalTCcATCAR —|Tc@cccTCC
:g'alﬁi((}igg;g : Taflccatcaar — | TCc@CcCCTCC
al TAfTcATCAR
P13.abl (1>897) — | talrcaTtcaa —|TcgcccrTcCC L
:14.ablgl>897g —|r1afecarcaar | TC@McCCCTCC - By T
15.ab1 ( 1>895 d B} CATCAR — -
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P17.abl (1>895) — | tTafrcatcaa IcgcccICC - T
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B 5 I F3H BEERT A SEN
Fig. 5 Detection of F3H gene mutational sitesin Apocynum venetum L. mutants
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FERE, FIH EMS BB AR C SR,
P RN B 1 R =R LR ) 2% SR NS AR
A2 g YRR A T s b A T
AR EE I HLf e 2 T B B AR R A AR Hedn, Xin
29T HE 1600 4% Bk 5 R EMS 5 745 28 745 A rh 4 o
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B2 R ) A R R I R] A I DL AR I
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FFRED S SR 578 IR (] 175 728 390 4 40 X7 A8 2
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5% J& 6 LRAL , 30% J& VT BR 57, 65% J& 55 L5
AR AR R AR R R F3H B AEATIN Y, 4
E B 3 AN 5 & AR 2R AR 3 AN s AR T B
IR KA MU (5 ) FLr ] SD S 1) 6 BT
b S PR AR ARG A AE F3H SER b &A=
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SRR SR A i B AG, 9— T, aE R TR
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BAEREEL.
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Z N TN e B Rl KR R LB T
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Yy b RN 32 A T A Y e b1 B, B
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RIS AT, M, AU BLRY ./ BRIk
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EUEHESE DA IRR EMS 58748 1A PRy i B B A% S

FEAF IR 661

PRI LG 3 SEAE ) EMS 28 A8 4 11 1 16t KR AE M, A€
AT, AT M, ACHR AR 2 A R
A5 M, RO I S B RE W8 IR 15 A8 S = J I 2 A8
R, F KRR N EMS 728 BEAA B M, AR
rRYE TR R KRR AR B ARSI BT
2ECUTE 1039 AN ETE M, ARG AR MR b S ) T
8, SRR R BRI L R T AR RS R AR S S L2 58
AR, HURGE A 280 B e i 48 M, AR T ik
RS T P FEUH A AR 2 AR A A ol 247 A A
YT, A M ACHEA T 07 258 2 T 3 2 735 1 S5 5 R
PR BEHE , TGN S FEAL BRI 5
Xt M, R HEAT IR , ARAS T Rk R AR S AR A
SRFRRAEDO AT M, A R R R T
SIS BRSSO WA R M, B 5 3
TR AR PRI, AR FE e 2 A R M, AR REA
rRE AT S AR PR A , I HARAS TR E 1 ARk
FEAR (B 3~ B 5). 534, T % A Bk nT L3 i AR
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