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Abstract: Low temperature is an important obstacle to the ecological restoration of endangered
mangrove plant Dolichandrone spathacea. Chloroplasts and their coding genes closely respond to
plant cold stress. Analyzing chloroplast genome characteristics and understanding the molecular
response patterns of psbB genes under cold stress can help protect and restore this species. To reveal
the chloroplast genome information, this study sequenced the total DNA of D. spathacea using the
[llumina NovaSeq sequencing platform, and then annotated and functionally analyzed the assembled
chloroplast genome. In the meantime, the changes of psbB gene in D. spathacea seedlings under cold
stress was investigated, and physiological parameters such as total chlorophyll, malondialdehyde,
proline, total phenols, soluble proteins, and soluble sugars were detected in this study. Further the
expression level of psbB gene was detected using fluorescence quantitative PCR experiment. The
results were as follows: (1) The chloroplast genome of D. spathacea exhibits a typical tetrad structure
with the length of 159 139 bp, and the total GC content of 37.9%. It encodes a total of 133 genes,
including protein-coding genes (88), tRNA genes (37) and rRNA genes (8). (2) Phylogenetic analysis
revealed that D. spathacea did not form a monophyletic group but instead clustered with eight other
Bignonaceae species, with a support rate of 100%. (3) Under cold stress, the contents of total
chlorophyll in the leaves of the D. spathacea seedlings decreased with the decrease of treatment
temperature, while the contents of total phenol, malondialdehyde, osmotic regulator proline, soluble
protein and soluble sugar and the relative expression of psbB gene in the seedling leaves increased
with the aggravation of cold stress. In summary, the chloroplast genome characteristic of D. spathacea
is highly conservative in Bignoniaceae family. Under cold stress, the total chlorophyll synthesis of the
plant is inhibited, and the synthesis of osmoregulatory substances is affected. At the same time, the
psbB gene is involved in molecular regulation under plant cold stress. The above research provides a
preliminary basis for molecular assisted breeding to improve the cold resistance of endangered

mangrove plants.
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TEBRYT B OwE AR IR YT BRI e ML AR 2% (Akashi et al,, 2002) o {HJZ, RS
FER BSR4 FE A= A O (5 R0 24 FH A B PR R P A ok 17 DRME o AR RE A0 308 6 A KA Ay I 4
A G R R A o SRR, AR B R AR R T, 4 BRI FEACTE A (R 20 AR R A oK
TR, FORIRESE SR, 2021) , B 7 HASBE TEREE.

B E KR B M EERIE T (Wang et al., 2022) , (KRN E S0 H 21K
ghf). A mESE (Lietal, 2022) FARM . MERORIIA AHXTMOL B LR R O DR,
2008) JSEAHPIRFA AL AS, XEYEAE KK FEA EZ/ER (Llorente etal., 2021) . {EHEY)
FREYFKFHRGEKEEP AP, AR A BT RKANE S, wiGX TR, 4
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1.2 SEB 5k
1.2.1 £ [K 41 DNA 25507

PR FAETE KRN 24 h, REHEAE 60% 10+40% T3R5 IR 3L EAE (20 cm % 30 cm)
i, BAMAEEE OtiR 14h, 2B 10h, B 60~80%, iiJ¥ 25~28 'C) #ATHH. £
4~6 Fr IRy, SREEZWH ., DNA RBUX A& (TransGen, 1) &R 4 DNA. JF1E
llumina HiSeq & (FIMMHBIBAMH AR AT BT KNG 150 bp S4005 .
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18 1) V6 4 #5273 7 £ (FastPure plant Total RNA Isolation Kit) & B VE M A H Fi 8
RNA. ¢DNA H Takara 24 7 (PrimeScript TM FAST RT) X7 & & i . HRIE psbB KK ¢ 51
A Primer 6.0 % f ¥ it 5l ¥ . S W % 4 N, B UE 51 Y psbB-F o 5
AGAGATAAAGAAGGGCGTGAGC-3', Fii#5|#) psbB-R: 5'-CCATTGAGTTCGCCGCCAT-3';
WS IR NI EE T U6 %K, U6-F: 5'-ACATCCGATAAAATTGGAACGA-3', Fifi5|4) U6-R:
5 TTTTTTTGGACCATTTCTCGAT-3"; 451t 3 42 54 Perfectstart Green qPCR 71 &L 15 B 15
=T RO E B PCR IS, 94 °C 30s, | AMEH, 94°CS5s, 60C 15s, 72°C 10s,
40 MEIS, MNAAZR 20 pL.
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AT & & 62.1%, BAYEM AT fmmte. 2 A~ K/EES J7mER R AEZX (IRs) 47k


https://chinaxiv.org/abs/202411.00081V1

REFETIX (LSC) FI/NAHEE DX (SSC) , IRs. LSC. SSCKJE 451K 30 234 . 86 036.
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B RNAB7E RNA polymerase | ] HEIZRNA Transfer RNAs
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Fig. 1 Chloroplast genome map in Dolichandrone spathacea
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WEF, HAFEER mps12y clpPy ye3 SH2AMNET (R D .

This version posted 2024-10-25.


https://chinaxiv.org/abs/202411.00081V1

R 1 FEHRAM SR HERAE B

Table 1 Annotation information of chloroplast genome in Dolichandrone spathacea

e el FR A F A 44 7R
Category of gene Group of gene Name of gene
NS N85 rpll4, rpll6%, rpl2*(2), rpl20, rpl22, rpi23(2), rpl32, rpl33,
Large subunit of ribosomal protein rpl36
I PEARER (/N 3 rpsll, rps12*%(2), rpsl4, rpslS, rps16*, rps18, rpsl9, rps2,
Small subunit of ribosomal protein rps3, rpsd, 1ps7(2), rps8
RNA R4
1poA, rpoB, rpoC1*, rpoC2
RNA Polymerase
B PRI S A B A RNA
. 16(2 23(2 4.502 2
Self-replicating related gene Ribosomal RNAs rrl6(2), rrm23(2), rm4.5(2), rrn3(2)
trnA-UGC*(2), trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA,
trnG-GCC, trnG-UCC*, trnH-GUG, trnl-CAUQ2), trnl-
o GAU*(2), trnK-UUU*, trnL-CAA(2), trnL-UAA*, trnL-UAG,
15 RNA
trnM-CAU, trnN-GUU(2), trnP-UGG, trnQ-UUG, trnR-
Transfer RNAs
CCG(2), trnR-UCU, trnS-GCU, trnS-GGA, trnS-UGA, trnT-
GGU, trnT-UGU, trnV-GAC(2), trnV-UAC*, trnW-CCA, trnY-
GUA, trnfM-CAU
JRG ]
psaA, psaB, psaC, psal, psaJ
Photosystem I
KRG psbA, psbB, psbC, psbD, psbE, psbF, psbH, psbl, psbJ, psbK,
Photosystem II psbL, psbM, psbN, psbT, psbZ
NADH i S ndhA*, ndhB*(2), ndhC, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl,
. NADH dehydrogenase ndhJ, ndhK
Jea e ARG
. . C MREEREEAE
Gene involving in petA, petB*, petD*, petG, petL, petN
) Cytochrome b/f complex
photosynthesis
ATP 4 FiU i
atpA, atpB, atpE, atpF*, atpH, atpl
ATP synthase
TR A R R A Al K I
rbcL
RubisCo large subunit
PR SV
chlB
Photochlorophyll reductase subunit
matK
Mature enzyme gene
HoAth Fe ] ‘
Eq=lia
Other gene clpP**
Protease gene
O FE N 2 cemA
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Envelop membrane protein

LN A FRACHR 3

accD
Subunit of acetyl-CoA-carboxylase
¢ FRUAH D €0 3K B Bk R

ccsA
Type ¢ cytochrome synthesis gene
L g oy S

inf4

Transcription initiation factor

1B E ISR A [ AR

REAIREFER yef1(2), yef12, yef2(2), yef3**, yefa
Hypothetical chloroplast reading frames

Gene of unknown function
gene

E: * BREAVDNET, HRREA2INE T
Note: * indicates containing one intron, ** indicates containing two introns.
23 RGRB O

N ERHEI AR R G R G ALE, DB G TENI R TN ERE, a5 & DA 8
LR, 30 1AM P ST 0 (B 2) SR 9 M ERRHE I R — A
R, RFEXD TR, BAT 100%3C R F . WM AR 506 H B8 Y Neojobertia

candolleana. FAAEEF UL A H 3 B FISR Gk Zmilt, HAREN 3, ZFE 100%.

ARk
NC 042915.1 Amphilophium cuneifolium

100

B
NC 037229.1 Anemopaegma chamberlaynii

100

&R
. L NC 037460.1 Dolichandra cynanchoides

100 NC 027955.1 Tanaecium tetragonolobum

iR}
NC 036495.1 Adenocalymma aurantiacum Bignonaceae

100 100 NC 036503.1 Neojobertia candolleana

100

BiEE=
NC 037461.1 Pleonotoma albiflora

100

EEEAR
Dolichandeone spathacea

100 EBEE

NC 037462.1 Tecomaria capensis

B iREE
NC 039762.1 Echinacanthus attenuatus

HPIEHE
Outgroups

AT
MZ323108.1 Arabidopsis thaliana

B 2 2T 3 CDS W REAHEYH SRIAEF A ML REKEN

Fig. 2 ML phylogenetic trees of Dolichandrone with other species based on common CDS in

chloroplast genome
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TR R A AR FE W S

B 3 HHEM AL a4 3 5 TR S

Fig. 3 Morphological changes of Dolichandrone spathacea under cold stress treatment
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Different lowercase letters indicate significant differences (P < 0.05). The same below.
B 4 AETERBEAMFEHSEER. BB BB, RER. TEEEORAEES
B3Rk
Fig. 4 Changes of total chlorophyll, total phenols, malondialdehyde, proline, soluble protein and

soluble sugar contents in leaves of Dolichandrone spathacea under cold stress

2.4.3 B[R psbB TEVA B RE R H R IA

B 5 AT, AR HE B R psbB (FIAR XS #0728 il B & i B2 B P IR B IR 2B 20
T, HRERRG D) T2 iR AR EE S BT T3 IR IK IR, L pshB KM RIL R
FRREDETE K 15°C/12°C (T1) KRR M RIEE.
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Fig. 5 Relative expression value of psbB gene under cold stress
3R
3.1 MG B K 41 3 51 RRE

IS A i DR 2 T DA ST T A% D A AT B AR ) — B R R, A 384% 2 PRI R SR i
BRI LA R A2 ARG A, IR UMY R BT IC. Zi MYk SRR AR
FHEX G (Gaoetal, 2022; FEAELE, 2023) o WEM A H SR R4 2 55— MR R
SRR LA A I G R DR 2 o i S A A T A R TR ALK RS E 120~180 kp 7], i L[]
— BN 100~130 4>, FH P gmAid & A i ALK ATk 80 ~ 88 4~ (Zhang et al., 2019) . MRS EAM
SRARFER ALK BE L Atk R 5 H AR 28 5 A SR B RHE D M AU 4 SR — 3, R G ik ik R
H FERFIEEE (Nazareno et al., 2015; Thode et al., 2019; Yaradua et al., 2022; Li et al., 2022)
WA CDSs M R G R BN, HFEMEAR S HAVESAHEY RN —E, e R S8 45 %
CEUHR (SR A%, 1987) , ULEAMFSRARIERN A IR LA B A TARICE 2 1015 5, Al
PR T o R IAE AL BT O Gk 53 2810 J13C4% (Zhang et al., 2023)

3.2 VIR AR I T A B B

SR RAE RN E VR IR ATT DL S WU ) B R A 2, T & T 2 2 S A A 4703 12k
PARAE KR E R 3 (EIRAE, 2024) , (RIEMME 10l T80 sk & i R AOE A
MR (SR, 2014) , RIS RS AR T DL — e PR P R B O HL I P . 7E VA
TR AL, RS AR, A EETHSBOCEERAZS (EEsES,
20200 o AWFFRI, EHEMEARLEEAPE T, HERENEEK, HaRSEmL TE,
IR ETH, HERRS B BTy, XY A (48 h D B X LR A T
W, X — RIS G A S R 2 A i 5 8

7 B 2 A AE ) A0 RS2 BRI o S AT = AR S R, RN P AR T R
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bk, BT SRR INE] (2R, 2024) , N EEEAMEEE, AU LA MG
FEEGERRIZY, RS EaliE, SARMEY A AR RN, S AR &
H—F (BRLL S, 2013) o ZHAWIER, BEYAENMEARSEN, CORREMRTZEE
(Wang etal., 2022) , JHEZER AT DUE YU vE, BERR B BRI BEANA B 51 LL A
AT RFBIERMIER (Zhuetal, 2024) o fEAMNE T, WEEMEARBEKI A IHZR & &2
EIHES, BERENETHER S 8T, X 55RO DNE 5 IR & B A
Al CEBERESE, 2016) , UG IR AP 40 A7 AR A sd o 1A 15 b R & B R AR BEAE A ¥4 1
EEN AL ). AT PERE . AT O S R AE M VR IE R B R ARG, KB AU O,
2 v VA JEE 1) AT A M R T VA R B I RE PR AR 2 A FH U (Renetal., 2023) o MRS EA
R o AT PR AT T M A S R B TR BRI & TS, 5 3 Y (4%,
2012) MEFFREE R —5, AR A BN RES SRR R (Macadamia integrifolia)
(EFEE, 20100 HIRFFREE IR —3, DA AP HAH A A0 i B T R P ML o e e AR T
— SR (VA 38 B IRE L RE T, K T B AR 12 £ A ) R 1 IR A1 T iR A b ) B
Y OB ZE R AR I O Dl CH 4058, 20110 BB
3.3 YGRS Bl IE TS H- 45t 2k ] £ 4 R 2k ] iy 2

SRR R A RS ROG G RGN . BIRE IR ARG Rtk D5 4 T e ik DR 76 A A 0 B
B EEEH, MiXSIERMREEAIE N RAESE. Bxdotinr, KEH
5 (Medicago sativa) V3RS PR (RNA JER B35 B, rps7. rpl32 Fl ndhB 5208 R, i
FE TRl I SRR G R IE R yofl v yef2 Bl ndhF W3R 8GR AR, X AT Re 5 St id il e & 1E
fEAE IR0 RARMIFEA AT X (Zhang et al., 2024) o HEEES A F of 3L [ psbB 5 BHEE
Filr B R B R i 2R, R AR A (Camellia oleifera) 3:[H psbS HIFRIA E WA K
AL (Wu etal., 20200 o BLEAEETR psbB FEHFIEN FE AV e ma B v 3oy B ZE AR A
ZHE KA BN H BRI B TR BE 0 00 o TR B B R AR
4 g5

VRS A I S A R A AR AR 7 5 R ) v v S AR o AR B R SR A0 R B, ¥ fBhiE 24
WM A M R I E R, REEBE R UAE . . vATERE . WistEA S &
g, (REEREVEY N S R 2. dlid 5 E B PCR SEES R BUHEA AR b
ERARGRAD I DN psbB 1A FE KT 2R IE B 2 B VA W B FE BE B INVR T Th o DA R 9 m] ARk 2 ) i
VR A I S R R TR 5 T VA R A R A T A S 4
SR
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