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TR 8- S (LC-MS) B J7 32 6 P W38 28 0t A5l
FE 3T
1.2.3 kA& - IR 547
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ple, QC FEA) , K I A I M 5 45 1 o s M M
k.

BEARF L F RS AH ()5 FH (b)
AH (a) and FH (b) of Uncaria rhynchophylla at different developmental stages
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OB 4 SR PR 56 R BOR T 0. 60 1Y PN IR K 2 18] AH AR
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BHRT 0.998 003K 1) R WA A1y 4 I 3R M 46
2.1 IREMZTE PR R P B 2Rk 5 AR R4
AREFE I A T 8 R 21 FR WAEY N IR IER
F1 AEHFIRERNREHZTENEXRY

Table 1 Standard curve equations and correlation coefficients of standard samples of endogenous phytohormone

s WER £f B i [8] /min A )5 R LEES
No. Phytohormone Retention time/min Linear regression equation R
1 GA, 4.839 943 429 y=0.01322x+0.06398 0.999 10
2 GA, 4. 683 440 909 y=0.03063x+0.07908 0.999 62
3 GA, 8.393 337 080 y=0.01285x+0.05922 0.999 58
4 GA, 8.307 594 251 y=0.00266x+0.00247 0.999 36
5 JA 7.741 639 097 y=1645.40128x+15141. 91835 0.998 13
6 JA-1ILe 8.679 623 696 y=5485.09333x —3056. 92177 0.999 82
7 cisFOPDA 10. 055 795 970 y=134.38095x —440. 05946 0.998 52
8 ABA 7.046 657 044 y=1(6.15342e—4)x+ (3. 82379e—4) 0.999 00
9 SA 5.437 658 831 y=0.05588x+1.54731 0.999 43
10 tZ 2.072 113 670 y=0.10422x+0. 04679 0.999 45
11 cZ 2.071 792 352 y=50982. 9 —2714. 47695 0.999 35
12 DHZ 2.130 534 557 y=0.037592+0. 16195 0.998 14
13 zR 2.635 750 599 y=0.06858x+0.01031 0.999 17
14 iPR 5.372 830 099 y=0.07339x—0. 03511 0.999 73
15 iP 3.974 821 600 y=0.04281x—0.01182 0.998 57
16 BL 9.305 570 744 y=0.00692x+0.07270 0.998 43
17 CS 9.597 368 516 y=0.02092x +0. 15375 0.998 80
18 TY 10. 898 216 670 y=2247.01687x+11832. 36899 0.999 92
19 ACC 0.656 154 440 y=0.014572x—0. 01228 0.999 38
20 T1AA 5.848 231 155 y=0.002542—0.00717 0.998 38
21 czR 2.628 033 333 y=0.06801x+0.00531 0.999 78

2.2 HEmBHETENS

H % BRI i B R T SRR A 504

BI% QCEER . M 2 TN QC AR kG 15 40

Tl P9 T L L% PO B 26 AT X 6 O 22 (Relative L

Standard Deviation, RSD) #]/NF 3096 , i, W 52 56 %k 2 201

W R AT 10 o
FyHE ATL AT P R [7 % 75 0T P 802 19 PCA T TETTT IS T T S & S FF

LIP3 R, T — R A 5 YA o R e s

Endogenous hormone

RIS A2 AT S AT R A HO TSR R 2 FAT B G5 R QC B 1) RSD 4
e 9 R 5 T AN [ 2 5 T S0 7 P A ) 0 R Fig. 2 RSD distribution of endogenous phytohormones
AR AT AH A1 FH M EALEE B in QC samples mixed with equal amounts of all samples to be
HEES O AHMEHB N R ZHIES — EWT tested
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Fig. 3 PCA of endogenous phytohormones in AH (a) and FH (b) of Uncaria rhynchophylla at different developmental stages
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(b) ———

*2'\ & IR I I )
FFELFTSTEEE

B4 AR AFRY AH (F FH (b) RIEEE R L HE
Fig.4 Cluster heat map of endogenous phytohormones in AH (a) and FH (b) of Uncaria rhynchophylla at different devel-

opmental stages
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(f) 80 --AH (8)1607 --AH (h) 157 --AH (i) 809 --AH (4) 1607 -=-AH I
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% 60 w120 /C @ § 260 , < 120 /1
= X / = 104 C 20 /B e
D 20 / = LN / S / ES /B
E40q b £ 80 / 5 B™N / i’ 40 [ A J = 801 /
= 2 = / 3 s gl s : /
=209 4 A\? R I N 1 a2 & 7Y S 401 /
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Different lowercase letters indicate significant differences among AH groups. while different uppercase letters indicate signifi-

cant differences among FH groups (P<C0.05).
5

PR R A F ) AH R FH A TER 19 & 8 1k

Fig. 5 Concentration changes of endogenous phytohormones in AH and FH of Uncaria rhynchophylla at different develop-

mental stages

2.4 HEYAEREHEEANHEEIER

PIE AH R FH & 8 i B2 v i o T 38 38 A o6 1
ST R ULE 6, AH & E R K] 14 F
PR T 3R AR AR A DG AR B T SR 4 2L 6 Ca) 1L B Z,
cZ ABAACC R —3, W W Z [8] (Y A1 5C R E0 &
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LA IE M 2 2 ERTH R E T RNk
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Ry RLE 5. (D ()],

E— 25 AT R EL A 4% 43 B L O 21K s
ML N TR R R R (2. cZ  AH KB
B S IR R L e AH & PR 9 HOK O B
ETFRE TR AH Wik — S ERKREFTLE 7 ],
FH ZEH SR P AN ERER GA .GA, . SA,
ABATY,.H7E FH A&/ R &I & B 7(h .,
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Fig. 6 Correlation analysis of endogenous phytohormones in AH (a) and FH (b) of Uncaria rhynchophylla

(a) ‘a ®
a
JA-ILe
)
N /
ip :I‘ // ,I
? MR} ;!
\ R Yol
I Yy 1 1 \\
|\‘\ 1 "/ !
vy 1\N a2 VN
1 L : /0 :// AN
- [ RN N
?f}\l-:t-‘:‘__lf 2R \:\ cis-OPDA
2 : ;
1

The circle size is positively correlated with the phytohormone level. Red and blue connecting lines indicate positive and nega-

tive correlations, respectively, between phytohormones. Blue-framed red circles indicate core phytohormones.
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Fig. 7 Interaction network diagram of endogenous phytohormones in AH (a) and FH (b) of Uncaria rhynchophylla
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FUVMISEY AR A 3 Ak A T 44 e 25 4 RN AE R
i) % B B 0T A PN RS 2R L R B 3 BT N R R R
FAME A FE 22 53 2R TP R 1 14 BN L B P A
W2k GA, 3t 15 B (B 4 30 IR R AR LR
HEEA AR A5 SC P 73 BT R TAcis-OPDA GA,
TE 2556 FAE 1 rp 349 5 S R s R Y As Ak # 1
P H R 3R NSRS RRA S T2H(E 6,
SR, —H AR B LR N IR R B e A
TR % 2R (DPCA 85 R RWZEH M N FIHE B
EUFERAEELRERY, AW ERELE
Ja (B 3) 5 (2) B Hr R AR (L #h 48 B 7R L 12,
cZ.iP.iPR.ABA Fl ACC & W IR ¥ R £ X8 546 )7
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Variations in Content of Endogenous Phytohormones in the Hook
and Peduncle of Uncaria rhynchophylla at Different Develop-
mental Stages

WAN Lingyun'*?,JI Xiaowen' ,PAN Limei'**,SONG Lisha'**,LIANG Wenjing' ",
YANG Cuihong'**,YAN Zhigang'**,ZHANG Zhanjiang"**** ", WEI Shugen'**" "

(1. Guangxi Key Laboratory of High-Quality Formation and Utilization of Dao-di Herbs, Guangxi Botanical Garden of Medicinal
Plants, Nanning, Guangxi,530023,China; 2. Guangxi Traditional Chinese Medicine Breeding Technology Innovation Center, Guan-
gxi Botanical Garden of Medicinal Plants, Nanning, Guangxi, 530023, China; 3. National Center for TCM (Traditional Chinese
Medicine) Inheritance and Innovation, Guangxi Botanical Garden of Medicinal Plants,Nanning, Guangxi, 530023, China;4. National
Engineering Research Center for the Development of Southwestern Endangered Medicinal Materials, Guangxi Botanical Garden of

Medicinal Plants, Nanning, Guangxi,530023,China)

Abstract: To explore the functions of endogenous phytohormones in the formation and development of the
hook and peduncle of Uncaria rhynchophylla ,this study employed Liquid Chromatography-Mass Spectrome-
try (LC-MS) to unveil the dynamic changes of endogenous phytohormones in the hook and peduncle of U.
rhynchophylla at different developmental stages and then analyzed their patterns. The results showed that
the content and variation trends of endogenous phytohormones in the hook and peduncle of U. rhynchophylla
at different developmental stages showed significant differences. The content of iP,iPR,tZ,and cZ presented
almost opposite variation trends in the hook and peduncle of U. rhynchophylla at different developmental
stages,showing an upward trend in the peduncle but a downward trend in the hook. The interaction network
analysis suggested that tZ and c¢Z were the core endogenous phytohormones during the hook development

process. These results indicated that cytokinins were the key endogenous phytohormones regulating the dif-
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ferential development of the hook and peduncle of U. rhynchophylla. Gibberellic Acid (GA) (GA,,GA;) ,and
Abscisic Acid(ABA)showed an upward trend during the development process of the peduncle of U. rhyncho-
phyllaand reached the maximum value at the full flowering stage. They were also the node endogenous phy-
tohormones during the development process of the peduncle of U. rhynchophyllia. This result indicated that
high levels of GA,,GA;,and ABA in the peduncle were conducive to the development and maturity of U.
rhynchophylla floral organs. In conclusion,endogenous phytohormones play a key role in the differential de-
velopmental patterns of the hook and peduncle of U. rhynchophylia. The results provide a theoretical basis
for the precise regulation of the development of the hook and peduncle of U. rhynchophylla in production

practice.

Key words:Uncaria rhynchophylla ;endogenous phytohormone;hook;peduncle;homologous organ
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