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Suspension culture dynamics of embryogenic callus from Torreya grandis
‘Merrillii”  and its response to gibberellin

YANG Zhengyu'?, ZHOU Jiajun'?, HU Hengkang'?, ZHANG Qixiang'?

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. State Key
Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study, with embryogenic callus from Torreya grandis ‘Merrillii” employed as
the experimental material, is aimed to investigate the growth and suspension culture dynamics of its suspension
cells, explore the response of T. grandis ‘Merrillii” embryogenic callus to gibberellin treatment. [Method]
Using the embryogenic callus of 7. grandis ‘Merrillii’ cultivated in laboratory as the experimental material,
the suspension culture dynamics were studied by measuring cell viability and fresh cell weight, and the culture
conditions were optimized before a transcriptome analysis was performed on the callus treated with exogenous
GA;. [Result] (1) Within the culture cycle, the fresh weight growth curve of the suspension cells exhibited an
“S” shaped pattern, with cell viability reaching its peak at 3 days and then gradually decreasing steadily. (2) The

optimal subculture period for 7. grandis ‘Merrillii” suspension cells was determined to be 9 to 12 days, with
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an optimal inoculation rate of 30 g+L', an initial pH of 5.7 for the culture medium, and an optimal shaking
speed of 110 r-min"'. (3) transcriptome analysis of 7. grandis ‘Merrillii” embryogenic callus treated with
exogenous GA; revealed 428 differentially expressed genes, including 236 upregulated and 192 downregulated
genes whereas GO enrichment analysis of these differentially expressed genes showed that the upregulated
genes after GA; treatment were mainly involved in catalytic activity, oxidation-reduction processes, and
oxidoreductase activity, and in the KEGG metabolic pathways, the differentially expressed genes were primarily
enriched in phenylpropanoid biosynthesis and suberin biosynthesis. [Coneclusion] The kinetic analysis of T.
grandis ‘Merrillii”  embryogenic callus culture can identify the optimal inoculation period and optimizing the
culture conditions can enhance cell growth rate and stress resistance. In embryogenic callus of 7. grandis

‘Merrillii”  under exogenous GA; treatment, metabolic pathways such as phenylpropanoid biosynthesis and
suberin biosynthesis are the main participating parts of differentially expressed genes. Moreover, changes in the
expression levels of some key genes may play an important role in the growth and development, environmental
adaptation, and stress response of 7. grandis ‘Merrillii” callus. [Ch, 5 fig. 1 tab. 31 ref.]

Key words: Torreya grandis ‘Merrillii” ; embryogenic callus; suspension culture; gibberellin

FHME Torreya grandis  “Merrillii” J&41 G A2F} Taxaceae HEW J& Torreya BIML MR, HFFRI &,
EELANROTRY, AR, BAIREMATFMEY . ME &S IR L, TENE
HERIAE P M BT AEAN T K, X T A HEAR R S T 2R E"Jﬁ%ﬁﬁﬂ%ﬂﬁﬁ)ﬁ?ﬂ, AR 75 A A 47 4 20
FE SR TR A FEAR T V% J5 B B o

A A A L ) 7 B R — Pl R PR A A, PR RAR K A DL e B = Bk, ARz
SR RBRHAT A o ARG SRR R D AR TR a5, T LUB A A B A O K FiR
SRV o F N 4L A Taxus chinensis 15 77 VR QML R, B TS BER 5 BT 5 5 F B0
Cyclocarya palivrus LA ZR , R HMMEBIF R FHE AR R THTRENA KR, A, EHR
Sophora japonica®™ . 5 4L G2 Taxus wallichiana®™ FEAS Larix gmelinii” Z5FEY) 2R B R IA R B E
SN . SRR B NEBTRIE SRR T, A B ) S S e A 3 95 45 1 v AT M

BIRA A R R B P R AN MR DA K . RER (GAs) BAEWIRNE —FEZHER, OB
KL Z RIS, IHRIF a4 AR 8 2R Al (GA)). TR%E R A3 (GA3) 55, ERY A KIS IHTHERA
A /I TﬂFi%ﬂﬂLj@%ﬂ@‘(T, S it AR AR 2R AT LS 0 57 A e A B SO R, M AR b
PEW), JRFE 2R AT HAE Y @ Al UG G R R A AL DL T, R A 2 A

KT, AMTE PRI O A GUR PRI R, R H B 2k, T RS A R A
1, FIBHEFE GA; AL FHEME @2 24K e 22 R IE R RIB R, A B s A 4L A K st %
EEA AR ZR AR B R AR A

LI I I

1.1 MEREFREE

DLV AR 2748 TR e 8 0 PGS s B B RS S B 15 B W B s U5 i A il
FH SH W RS 32 5, Hrh s m B v& 2 (ABA) 1.0 mg-L™'. 7K fi# /% % 1 (CH) 500.0 mg-L™'. EEBE 30.0
g L' WEPES 2.0g L Fl GA; 0.5 mg L, &% pHS5.7, $E%HE K 110 r-min', 25 C B,
1.2 EFEFHAmERKBEREANE

F£ 100 mL P HETE A & 30 mL A9 SHOIRSE IR 5L (BE 7[R 1.1), Al d 0 20 8L Fh i 30
g L7, &E pHS.7, ¥ N 110 r-min', 3 d HORE I o 40 A fef BT o K A 9 T (GRAL = 2R T R GGE i
7, TTC), RIJEK A 485 nm AbMMOLEE
1.3 %;‘a—*ﬁiﬁ%fé#%{k
13.1 354 mik 78 100 mL 42 RS 30 mL A9 SH RRRE F5 58 (007 B 41 1.1), %8



42 B4 1) WIET A AR5 4 U 5 3R 3l 2 SO0 AR 2R e 105

BERE AT 4R R O 10, 200 30, 40, 50 g-L'; pH A 5.5, 5.6, 5.7. 58, 5.9; LK N 70,
90, 110, 130, 150 r-min', 25 C #EIRPIRG MR . B0 E 3 M EE, 21 dGiHERE, it
MO A, MR SR =(IOR B RN ) AR i < 100%
132 REAAHEZENZ ALY E LT (SOD) I M % & PU W S Ak i IRkl o 5 3 S AL ) 1l
(POD) T MR AL BRI e 5 b A AL A (CAT) TEPER 5 MR e
1.4 FF RNA 2B

VA MR A 20 SR T SH MR IS TR 56 b (Be 7 B3G5 20 I) 1.1), 1R B X IEA (ck) TS a4l
(GAsH), XFIRAIGFRILT RGN GA;, LI IEFRILPIEI GA;. 18 d JFIEM K, HiFHZEZmEY)
AL RNA 2 HBUH & AU RARAEARHCA R AR, BRI RNA, 7ol 3 MY eEE, (f
FH A TG DU e 5 4l
1.5 BHRANF

I TAE I s AR BB A FRA R 52, 2K Nlumina HiSeqTM 2000 7 F & #E47F . thF
FHER A S H IR, R R P K AN NS5 7 9 BRI R AT J5 22 i o
1.6 ERFEEFENIGERINGEER

K RSEM #4444 4R ek B IS 9 BUE (clean reads) 752 % 551 F AL X, %] DESeq 437 2% 5+
FIKFEH (DEG), Vhllog,F|>1 (F, AaRA &R 22 5580 H P<<0.005 Sk 5 F0 822 e Rk B RITE
BB AR EE B (GO) Rt AR I 5 & R4 B R4 1 (KEGG), FFiF1T GO Fl KEGG & 47317 -
1.7 LR EE PCR (RT-qPCR) IFiE

i F Primer 3.0 input ZE£R AT 514 (6 1), VA Tgdctin NS R, H Takara 4 Y856 KR
8 a] Y B SR B U RNA S s i cDNA 4T RT-qPCR S0l , &AM ESL 3 AN EYFEE . [
%M 10.0 uL, ALHE 5.0 uL () TB GREEN, 0.2 uL 19 L F#F51497, 0.4 uL fBiH cDNA, 4.2 uL f#)
ddH,0. PCR JJWFEFN: 95 °C 10 min, 95 °C 10s, 60 °C 1 min, 95 °C 30s, 60 °C 15 s 3t 39 MEIR,

£R1 EZERFRIEZEFE RT-qPCR B R4S MER

Table I Gene-specific primer information for RT-qPCR

EIEZEA ET 5 19)(5—3") R 514)(5'—3")
XM_024662224.1 TCCAAGGGAAGGGGAACATC TCCCCGGATTGCAGAAGATT
XM_027242615.1 TGTACCCTCCACCCTTTTCC TCTATCAGGGAGGGAGCAGA
XM_020665027.1 TACGACCAGTCAGAGGCTTG AAACACCCACCGTCTTTGAC
XM_002991298.2 CACGCCCAATTTTCACGAGA CGAAAACTAGGCAGGGCATC
XM_022920293.1 TCGACCTTGAGACCTGGAAC TGATGGTGCAGCAAATCAGG
TgActin TGGCATCTCTCAGCACATTCCA TGCCAACATCTCAAGCAAGCAC

1.8 HiESH

5 Excel Kb B 4, >R SPSS 26 #47 HLK E J7 2253 M7 (one-way ANOVA) Fl L Hi KB H ),
B E KR 0.05, i GraphPad Prism 9 #R{4AER .

2 HEREAM

21 BERMRGEARZEFNHNE

FMEARTE @ (5 4l SR TR FR 0T, AM et AR fb A “S” MUMZk . 1 0~6 d ff iR g ig; 7~18d
f PG N, 18 d IR R R E, H 4481 g; 1821 d HEARSEW, ®EFFEEANEI N 2145
R AR, BERTE T RE. [FIRS, FER5 SRS P A AR 40 M T AE 0~3 d PP, JFAE 3 d
A BRI (0.32), ZJGHrae P, JF ARG E M ER, L aiam 2 (8 1), £ 9~12d
SRR A5 A 2R B R A e AR R
22 BFERMSGHEARFEFRSEMRL
221 BAFNAARLF@ACHn BEE LA RN, WrERGHS KR ETHE TR



106 /TN N (3 7/ N N= Sl 2 20254E2 H 20 H
P, MAGIE L FEME N 10 g LT HF, 4iEiE KR 50 e g R - ANLIE ) 704
Ak (21.78%); SH AP &N 30 g L7 B, 4G K 45

W ETE (P<0.05), KT EEE, K 49.94%. @

SOD. POD Al CAT i 1 14 i 15 -tk i 34 1 i 2 % & 40

TS A R R H . AN B 30 o LT, ®

SOD. POD il CAT G HEI Bk iy . 2 5 T HoAtb 3% s

I RS (P<<0.05)(1E] 2A). 3

222 pHAAEEFmieeyHm Bi%E pH A 25 TR S SR )

T, BT A M K R B LR MR
MREFRIE pH Ry 5.7 B, 40 e T R 4 A RSO A
g b K R R R, N 22.95%, W3 T H A Ak B
(P<<0.05). SOD. POD FI CAT i ¥ ¥ I 2 b 2 11
B S R AR B . 7E pH ol 5.7 1,

740 SOD. POD il CAT itk ¥k, BEHT
HoAt kb3 (P<<0.05)(&l 2B),

223 Ak AT AR T M
>4 70 remin ' B},

A1

incubation

Yoey BHEFCEAIE N, AL AMIS KR EE
20 M R B, T 20.33%; M IK 110 remin ' B, AN R R KR, A

12 15
Br T I)/d

18 21 24 27

R AR ) — A6 R R 0T 1112 7 B3 (P<0.05).
AL P LI R A7 A 89 AL
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Figure 2 Effect of different culture conditions on the liquid suspension culture of embryogenic callus of 7. grandis
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