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Effect of callus induction and plant growth regulator 2,4-D on callus

chlorogenic acid mass fraction of Lonicera hypoglauca ‘Jincuilei’
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PENG Guoping'2, RAO Liqun'?, LIU Shi4, WANG Qiming '**
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China; 4.School of Life Sciences, Wuhan University, Wuhan, Hubei 430072, China)

Abstract: In order to construct the callus induction system of Lonicera hypoglauca ‘Jincuilei’ and analyze the effect of
plant growth regulator 2,4-dichlorophenoxyacetic acid(2,4-D) on the mass fraction of chlorogenic acid in callus, the
young leaves of Lonicera hypoglauca ‘Jincuilei’ were used as explants to induce callus. The effects of different mass
concentrations of growth regulator combinations on callus growth were compared, and the effects of different mass
concentrations of 2,4-D on the mass fraction of chlorogenic acid in callus and the expression of key genes involved in
chlorogenic acid synthesis were analyzed. The results showed that with the combination of 0.6 mg/L kinetin + 1.0 mg/L
2.4-dichlorophenoxyacetic acid + 0.6 mg/L 6-benzyladenine, the callus growth of ‘Jincuilei’ was the highest at 30 d,
which was 5.505 g. The effect of 2,4-D on the mass fraction of chlorogenic acid in callus was promoted at low
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concentration and inhibited at high concentration. When the mass concentration of 2,4-D was 1 mg/L, the mass fraction

of chlorogenic acid was the highest, which was 26.224 mg/g. 2,4-D treatment could promote the expression of key genes

HQT and CCoAOMT in chlorogenic acid synthesis. It shows that the application of appropriate amount of plant growth

regulator 2,4-D can increase the chlorogenic acid mass fraction of Lonicera hypoglauca callus.

Keywords: Lonicera hypoglauca ‘Jincuilei’; callus; 2,4-dichlorophenoxyacetic acid(2,4-D); chlorogenic acid
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1100 F 571 i RO AH AT I BIAH R 2 (A)F10.5%
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Table 1 Combination of ways to extract callus chlorogenic acid

Haidg's WEARBDH%  FREL  HAIE/min
1 75 1:80 45
2 75 1:100 75
3 75 1:120 60
4 80 1:80 75
5 80 1:100 60
6 80 1:120 45
7 85 1:80 60
8 85 1:100 45
9 85 1:120 75

1.9 RIERRFREMZEN

FELTIH R ERESRIE T, 8T LS f AL FE
J%, 10,0125, 0.0250, 0.0500, 0.1000, 0.200 0,
0.400 0 mg/mL LT, DASFRE Btk i x
AT ARy A T IR 4387, SRASHR b il e [ 3 7 7

Ky =16589x+1.659, R*=0.9999,
1.10 2,4-DxtEfA4RLR SR IRER R E 7 B2

S3 R E SRR R0, 0.5, 1.0, 1.5, 2.0,
2.5 mg/L)2,4-DIIMSEEFRIE, ARG IR A4S Fo4h
MR, ARSI, 30 dJE HREE
HEHZ, ARYESR I RPN 2T a R T 73 45

111 AE2,4-DAEBTEGHELPRERE K
XREEEMNENRILE

F| F Trizoli& 43 2 H0 mg/L51 mg/L 2,4-DAb
PR AAK30 diY @27 LU ERNA, 148
SN GRETE LR 1 %S B B I F Dk A/, 4%
iScript™ gDNA Clear cDNA Synthesis Kit/z % %1k
1455 BcDNA . i Ff] Talent2 it & HEAG IR £ 78
Roche LightCycler 480 ~F 5 #F 47 52 i 5¢ )6 1€
PCR, FI¥FHIIL#K2,

*2 LETEEE PCRSIMFS
Table 2 qRT-PCR primer sequence

Gk Py SIHFEI(5—3")

18S rRNA-F CTTCGGGATCGGAGTAATGA
188 rRNA-R GCGGAGTCCTAGAAGCAACA
qPAL-F ACTACATTGACGACCCATGC
qPAL-R TGGAAGTGCTTGCATTCTTC
qC4H-F AATTGGGAAGCACAAAGAGC
qC4H-R AAGAACGTTGTCCTCGTTGA
qQHQT-F GTCATTGGCGGTGTGTTTAG
qHQOT-R GAAGGCCGAAGTACGAAATC
q4CL-F ATTGCCGAAAGGGGTGATGT
q4CL-R TCGAACACCACAGAGCGAAA
qC3H-F GACTGCACCAATCCCGATAA
qC3H-R CATGAACCGCTTCCCAAATG
qCCoAOMT-F GCCCTGCTCTTCCTGTTCTC
qCCoAOMT-R GTTGTCCTTGTCAGCGTCCA

2 HFERE5HH
21 WSRIEEFFAHERFSFMMMN

KRR A KT A S S s 2R &
RIpsE R
A 23T SRR A KIS TR X AT 4 21
VAR, HARR IR B2 i | ek BRI 5
3P AE R R LE TR R 1.0 mg/LA 75
S A AL ERK R, H2,4-DXTE4 405
MK, YRG5 2,4-DI AL A LA S
RAREIRFN100%; F#2,4-DIF R T AN, A
A2 pR 3 1 SR B 1 ELBRAR BE RS

2.1.1
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*3 AEEYEKFTHRNAHBERSSHER

Table 3 Results of callus induction by different plant growth regulators

WK Foivkps B4 ) WS

R (mgL) EFR% e WA
2,4-D 0.0 88.8 (0.110 0+£0.014 1)c G T
0.5 100.0 (0.371 3+0.058 3)b G T

1.0 100.0 (1.045 0+0.134 4)a Y,L

1.5 100.0 (0.970 0+0.127 3)a Y,L

2.0 100.0 (0.925 8+0.119 1)a Y, T

6-BA 0.0 100.0 (0.641 5+0.082 7)b G T
0.5 100.0 (0.715 0+0.077 7)ab G T

1.0 100.0 (0.948 8+0.122 0)a G, L

1.5 100.0 (0.944 0+0.121 6)a Y,L

2.0 100.0 (0.504 3+0.064 7)b G T

KT 0.0 100.0 (0.825 0+0.106 1)be G T
0.5 100.0 (0.987 5+0.166 2)ab G T

1.0 100.0 (1.265 0+0.162 6)a Y,L

1.5 100.0 (0.586 5+0.075 6)c Y,L

2.0 100.0 (0.580 0+0.113 1)c Y,L

¥ RN F TR R R A NS 25 7oA et L (P<0.05); G
RSB NG A A, YRREHHSEE AL, TRREN
HATE S ; LITR AL AL .

2.1.2 RREAEYAERKET A FFRHALREIER
KIeLE R

R4 L. BRERLAHEGNAB.Cr, RIKTR
EUER0.6 mg/L, 2,4-DFTHEE N0 mgL, 6-BA
JTi e 40.6 mg/L, AR XT A LA TR
FEMNRE MR CN2,4-D . 6-BA | KT,
R4 TEEYEKEHTINEGELFSNERZRELER

Table 4 Orthogonal experimental results of callus induction by

different plant growth regulators

WP 4 /(mg' L) B/mgL')  C/(mgLY) Rt/

1 0.6 0.8 0.6 4.956 7+0.812 2
2 0.6 1.0 0.8 5.106 7+1.118 4
3 0.6 12 1.0 3.000 0+£0.641 5
4 0.6 14 12 3.550 0+0.531 1
5 0.8 0.8 0.8 3.510 0£1.377 2
6 0.8 1.0 0.6 4.573 3+1.040 0
7 0.8 12 12 3.046 7+0.685 0
8 0.8 14 1.0 3.176 7+0.565 0
9 1.0 0.8 1.0 4.030 0+0.520 0
10 1.0 1.0 12 3.890 0£0.060 0
11 1.0 12 0.6 2.963 3+1.083 1
12 1.0 14 0.8 3.683 3+0.793 4
13 12 0.8 12 3.133 3+0.140 4
14 12 1.0 1.0 4246 7+0.497 4
15 12 12 0.8 2.950 0+0.500 0
16 12 1.4 0.6 3.766 7+0.345 0
K, 4153 3.908 4.065

K, 3.577 4454 3.813

K; 3.642 2.990 3.613

K, 3.524 3.544 3.405

R 0.629 1.464 0.660

T Ki(i=1, 2, 3, HFORNFAEIKE TR KR, RRZE .

M FSA A 2,4-DIYP<0.05, FW2,4-DX}IKE;
EBRLMHHLERKEA BELW ., ULE30 dir
B ZUERK 585505 g, HEHABAREE T i o
£5 FRIEMECEHHNEGALESNSEMER

Table S Variance analysis result of callus induction by different

plant growth regulators

s R HmE ¥r F P
KT 1.011 3 0.337 2.197 0.189
24-D 4552 3 1.517 9.889 0.010
6-BA 0.952 3 0.317 2.069 0.206
= 0.921 6 0.153
2.1.3 AR iR E THARFF TR

FARORIHI: T EpH oS 4, AAZHEVE R
iR, HBEE T IHEIE oy A A S

% 6 pHXEGELIFESHF N
Table 6 Effect of pH on callus induction

pH  AHAILUETH/% A K fi/g AHALURS
5.0 100.0 (2.421 7+0.528 6)b G T
52 100.0 (2.898 8+0.461 3)b Y, T
5.4 97.2 (4.794 7£1.024 7)a Y, L
5.6 100.0 (3.637 0+0.981 9)ab G, L
5.8 97.2 (2.940 0+0.310 0)b G T
6.0 100.0 (2.890 5+0.695 5)b G T

IR 7RI B 22 A GE T2 5 SL(P<0.05);
GRRAHRAL B NG YRR B RAS ¥ h;
TFRAGHAEE; LEREHHSHR .

2.1.4 ‘REFUHALERKBLE

SRR A A K I UL E L, A
G A Z20 dETE KBRS, 1E20~35 d
HAMI A THE s 0 | 7635 dJG R 3 s e i
AR H AL nrEtt, BRriaAEgE., £K30 d

50

=

0 5 100 15 20 25 30 35 40
FEFRndfal/d

B E&RTAMHERE KL

Fig.1 Callus growth curve of ‘Jincuilei’
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Fig.2 The callus of ‘Jincuilei’ after 30 days of growth
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Fig.3 Effects of different extraction factors on extraction rate of chlorogenic acid from callus

®7 TRAEARNTEMHEBRARRBRIENER

Table 7 Extraction rate of chlorogenic acid from callus after

treatment with different combinations

AT FR I ﬂfﬁf*a S

s KT EU% BFA/min - 3RECE%
1 75 1:80 45 3.971 4+0.015 4
2 75 1:100 75 3.864 6£0.071 3
3 75 1:120 60 4.807 8+0.112 1
4 80 1:80 75 4.050 1+0.114 8
5 80 1:100 60 4.613 5+0.021 2
6 80 1:120 45 4397 1+0.053 8
7 85 1:80 60 4564 7+0.031 4
8 85 1: 100 45 4.042 7+0.064 9
9 85 1:120 75 4.140 7+0.045 1
K, 42146 41942 41370

K, 43536 41736  4.6620

K; 42493 44485 40184

R 0.1390 02749  0.643 51

H: Kii=1,2, 3, HFRERIEKCE F SRR IR BRI, R

VLSS

% 8 TRHEBMERMEERARERRIZIEN
REDER
Table 8 Variance analysis result of the extraction rate of callus chlorogenic

acid after treatment with different extraction factors

I EAM AmE By F P
feinzatin o] 0.704 2 0352 136.591 0.007 **
F AR 4L 0.031 2 0016  6.093 0.141
BHR L 0.140 2 0070 27200 0.035*
R 0.005 2 0.003

T SRRERRFEP0.05); FIRERLEEP<0.01),

2.2.2 ARG A KR A A RERER
RESF TR
A 4R UL 2,4-DX} 4 2855 M R L 4 &t
D R 3 A A PSR 2, Bl A5 2,4-D i i R
W, gk R i R A3 HOE I SRR AR, 242,4-D
JT R FE R 1.0 mg/ LIS SR 2 o 1 S B e,
26.224 mg/g(IK14).
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Fig.4 Changes of chlorogenic acid mass fractions of ‘Jincuilei’

treated with plant growth regulator 2,4-D
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Fig.5 Relative expression of 4CL, PAL, C4H, HQT, C3H,
CCoAOMT in callus with different 2,4-D treatments
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DU @ 204 s AT N2, 4-DIY R 7 b i 4
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HRE N3 me/Li R R R A B RN T
6.0 mg/LZE L R(NAA)FI0.6 mg/L 6-BARY L IE#%
REAmAAL PR AR R SR s, N
11.184 pg/gl'sl, 2.0 mg/L 2,4-D+1.0 mg/L KT F
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