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Abstract: Callerya speciosa is an important perennial medicinal and edible plant, with starch and saccharides as the
main contents. This study investigated the development law of starch and sucrose metabolism pathways of C. specisoa
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at different developmental stages and its internal gene regulatory network. Four growth years of C. speciosa roots, in-
cluding 3-year-old (NG3), 7-year-old (NG7), 10-year-old (NG10), and 15-year-old (NG15), were used as the research
objects. The content of total polysaccharide, starch, and sucrose was determined, and transcriptome sequencing was
carried out. Differentially expressed genes (DEGs) between different years were screened, and the functions of DEGs in
the starch and sucrose metabolism pathways were focused on. The results showed that with the increase of years, the
content of total polysaccharides and starch both showed an increasing trend, with the highest content at 15 years, while
the sucrose content was the highest at 3 years, followed by a downward trend. Through transcriptome sequencing, NG3
was compared with NG7, NG10, and NG15, respectively, for intergroup gene expression analysis. With the increase of
the growth year span, the total number of DEGs increased. To further explore DEGs in the starch and sucrose metabo-
lism pathways, a total of 62 DEGs were differentially expressed in the three comparison groups, mainly participating in
the regulation of starch, sucrose, and cellulose metabolism. Among them, the expression of sucrose synthesis genes de-
creased with the increase of years; the expression of starch synthesis genes dominated over starch degradation genes
with the increase of years; and the expression of cellulose degradation enzymes decreased with the increase of years.
Five key genes in the starch and sucrose metabolism pathways were screened out for fluorescence quantitative PCR
verification, and the expression trend was basically consistent with the transcriptome sequencing results. The results
indicate that C. speciosa is in the growth active period from 3 to 7 years, with the synthesis of sucrose, cellulose, and
starch as the main promoters for rapid root expansion and development. When it grows to 7 years, the plant enters a
stable growth phase characterized by starch accumulation, sucrose decomposition, and cellulose degradation. This re-
search would provide valuable insights on the study of C. speciosa root expansion mechanism, the innovation of
high-yielding varieties, and scientifically guided harvesting practices.
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Primer information of genes for qRT-PCR analysis
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FI¥F5) (5-3") KJ¥  Annealing

Primer sequence (5'-3")  Amplicon tempera-
length/bp  ture/C

Ms6g_002530 F: CACCACTCACACCT 121 78
GGAGAA
R: AGGGATGGATCAA
CACGCAA

Mslg 035490 F: ACACAAGTCGAGCT 165 82
TCCGTG
R: AGCCAGCAATCGTG
GAAGAT

Ms3g 079780 F: GGCCTCTTACGTGG 228 79
TGTCAA
R: AGAAGAGGTCTTG
GCTGCAC

Msé6g_ 001720 F: ACCTTGAAAGCCAA 160 80.5
CACCCA
R: GATCAGCCCTTCGT
CTCAGG

Ms8g 050410 F: CCGTTCTCACTCTCT 197 71.5
CCGTG
R: GCTCATCAACAACA
AGCCCG

Tab. 1
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Fig. 1

Observations on cross-sectioned (A) and content of total polysaccharide, starch and sucrose

(B) of the root of C. specisoa at different developmental stages
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Fig. 4 GO classification of DEGs in three comparison groups
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NG3 vs NG7

GO: 0031347 | regulation of defense response

GO: 0008878 | glucose-1-phosphate adenylyltransferase activity

GO: 0009644 | response to high light intensity

GO: 0010200 | response to chitin

GO: 0101031 | chaperone complex

GO: 0042742 | defense response to bacterium

GO: 0022627 | cytosolic small ribosomal subunit

GO: 0048046 | apoplast

GO: 0000506 | glycosylphosphatidylinositol-N-acetylglucosaminyltransfer...
GO: 0016491 | oxidoreductase activity

GO: 0030915 | Sme5-Sme6 complex

GO: 0009864 | induced systemic resistance, jasmonic acid mediated signa...
GO: 0045892 | negative regulation of transcription, DNA-templated

GO: 0000427 | plastid-encoded plastidRNA polymerase complex

GO: 0004022 | alcohol dehydrogenase (NAD+) activity

GO: 0004535 | poly(A)-specific ribonuclease activity

GO: 0061077 | chaperone-mediated protein folding

GO: 0005528 | FK506 binding

GO: 0047889 | ferredoxin-nitrate reductase activity

GO: 0030366 | molybdopterin synthase activity

NG3 vs NG10

GO: 0009834 | plant-type secondary cell wall biogenesis
GO: 0031225 | anchored component of membrane

GO: 0005618 | cell wall

GO: 0045492 | xylan biosynthetic process

GO: 0045298 | tubulin complex

GO: 0071258 | cellular response to gravity

GO: 0016757 | glycosyltransferase activity

GO: 0016722 | oxidoreductase activity, acting on metal ions
GO: 0009505 | plant-type cell wall

GO: 0009809 | lignin b1osynthetlc process

GO: 0009617 | response to bacterium

GO: 0071555 | cell wall organization

GO: 0031222 | arabinan catabolic process

GO: 0052386 | cell wall thickening

GO: 0016491 | oxidoreductase activity

GO: 0045491 | xylan metabolic process

GO: 2000652 | regulation of secondary cell wall biogenesis
GO: 0006986 | response to unfolded protein

GO: 0005200 | structural constituent of cytoskeleton

GO: 0010417 | glucuronoxylan biosynthetic process

NG3 vs NG15

GO: 0009834 | plant-type secondary cell wall biogenesis

GO: 0031225 | anchored component of membrane

GO: 0009809 | lignin biosynthetic process

GO: 0009699 | phenylpropanoid biosynthetic process

GO: 0007623 | circadian rhythm

GO: 0044550 | secondary metabolite biosynthetic process

GO: 0052386 | cell wall thickening

GO: 0016998 | cell wall macromolecule catabolic process

GO: 0008171 | O-methyltransferase activity

GO: 0045492 | xylan biosynthetic process

GO: 0015979 | photosynthesis

GO: 0051087 | chaperone binding

GO: 0047205 | quinateO-hydroxycinnamoyltransferase activity
GO: 0047172 | shikimateO-hydroxycinnamoyltransferase activity
G0:0019438 | aromatic compound biosynthetic process

GO: 0002181 | cytoplasmic translation

GO: 0042349 | guiding stereospecific synthesis activity

GO: 0044571 | [2Fe-28] cluster assembly

GO: 0000272 | polysaccharide catabolic process

GO: 0042343 | indole glucosinolate metabolic process
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Fig. 5 GO enrichment map of DEGs in three comparison groups
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NG3 vs NG7

map00500 | Starch and sucrose metabolism
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Fig. 6 KEGG enrichment map of DEGs in three comparison groups

Gene number
® 5
® 0

Qs

P value

0.025
0.050
0.075
0.100

Gene number
® 10

® 2
(KN

P value

0.05
0.10

Gene number
® 10
® »

@ »
@ -

P value

0.05
0.10



%1 ES

FAF s ANFVEARAR O A4 K ITARTE RS MR QSR A2 4 S o B 29

TERR KA D A PED B A R 5 T . A B9 i
MR, BEE LKA R, 4RI AR Y
FH BB ) 2 4R 450 (ARAE ) ] L4 RGN T
MYaEr (AR ) SR, ek s g g nmt,
BRI, 2P [ S84 I AR UE # A EERE AR R A2
( map 00500 ) HHAHSCHEH (1) F R TR 5T

24 EMAERRHEEERREIEESH

241 EhAEEAHRREZFRAARRLE TE
AR 4 NERKB B, HRF] 511 4 KEGG
i % %) unigenes 25 JE R MIEEREAC T, K NG3
vs NG7. NG3 vs NG10 1 NG3 vs NG15 =/~ b4
HPAT43 0T, HeiH% 3] 62 4 DEGs, NG3 vs NG15
A%, A 38 4 DEGs, 21 P Fi#E, 17 4HF
P45 HE NG3 vs NG10 41, A 35 1 DEGs, LU
RN E (284 ) 3 NG3 vs NG7 /b, A 18
A~ DEGs, ITHAE (134 ) o HIE 7A w5,
3 IAE R DEG HA 14, ##FH ) DEGs,
NG3 vs NG7 A 8 1~, NG3 vs NG10 41 A 14 14,
NG3 vs NG15 4 A 12 4, 4 451 DEGs 5i¢
¥y FEREAC R R A OC, TR A I PR i RS B0
K8 (FH —4ers, RInT&FR) . —2Eid)z
PrEEhE (K 7B ) i 4784 nT W4k, 38 DEGs
TE 3 DI FRIBIENL . AR 20 TE R FI R

A B
NG3 vs NG7 NG3 vs NG10

2

8 14
1
7 18
12
NG3 vs NG15

R %4 M DEGs H1, NG3 Hi3% i) DGEs
X%, 5 NG7. NG10 F1 NG15 f2 k1% M
ERIK, 5 NG7 1 DGEs H—E W KH; 7
Ak 3 AEG L NG10 B DEGs fie/b, AP0y
Z 4 /& DEGs i —E R, 45588, 7
FRIWAFE ARG B, & 5% 2I0E R MR
WHETEH) DEGs £ 0 4 APy piC it 7 b S
AL FEA R AR 5 B3 R Y 2 A A2 NG3
vs NG10 F1 NG3 vs NG15 1, DEGs M B4
B BRI, SRR OGS L A AE I B Y
RS, AL TE R R RERE AR 4R rh A
Y . ol B B AR

opZA0

T

[=] e

8 FILBRATHMMEERGREER
RIZEFEITRER
Fig. 8 Annotation information of starch and sucrose
metabolic pathway in each comparison group

Mstg_045820 1.5
Msgg 010200
Vst 003150

1.0

Msbg_016280

Ms7g_004420

Ms8g_048970

Mslg 035380

Ms3g 035050

Msbg_002530 0.5

Ms3g_079780

Ms7g_000800

Ms7g 026770

Ms3g_020500 0
720

Ms3g_042870 —
Me2g 027520 0.5
Msgg_025180
Msgg 020290
Ms3g_041690

Ms8g 024030 -1.0
I vssg 038700

Ms2g_044990
 PE

Ms8g 042240

Ms! 77
Ms7g_029300

Ms: 590
Msbg_003490
Mg 042750
Ms7g_023700
Ms8g 045830
Msgg_039920
Ms2g 017160
Ms29 025280
Ms5g_053890
Msbg_001900
Ms3g_073160
Mssg_053900

\6
:é::

E7 EHMAEEAHEERERREZEENFER (A) fMEEHE (B)
Fig. 7 Venn diagram (A) and clustering heatmap (B) of DEGs in starch and sucrose metabolic pathway

242 EHFEBEKFRBLEFABR RIS Y
BT LRBRERERE ST, S5 iEk R
HH& 72 DEGs T4 KR 4 NMERBBA A
[ Y ki, 454 FPKM F3ME (46K 9 4
i, BIRT & ) 1T IR N LA &K B L ik DEGs

FEVRTEVERY  HEWE LR 2 3 p AC i A v A 43¢
AR . RUIRRAE 4 K RIE S L& )
TR 5 ZHEFITEN 1A BUMAR R PIAH G

5 RERE RN PR AR AHOC ) DEGs A 4 4,
HAH 3 N NgERENESEE (sucrose synthase,



30 o AE A F AR

% 46 &

SUS ) MM EEE N, 1 AN BN S &
(EC:2.4.1.13, Ms8g 050410 ), 2 RN e
4 B 2 ( EC:2.4.1.13 , Ms8g 045820 .

Ms8g_045830); i 1 AR Irla i sEbi IR 5
( trehalose phosphate synthase, TPS ) fJFERA,
BN a0- i BB B R & B8 ( EC:24.1.15,

EC:3.1.3.12, Ms2g 044990 ), SUS Fil TPS )ik
T BEAE A TR R, 25 SR U8 IH A 0 A B AF
By AT N B, SRS A AR R R — B

SEm S CH) DEGs A 114>, FEH K
VEM B L. VER BEAR AR OCIE R . TEM A B I
HEVERY M SCHEVE R M G 1, #HC DEGs fuff: 3
At IR TR ) A AR TR T ( ADP-glucose
pyrophsphorylase, AGPase ) LA, B R H%4
WE-1-BE R A 5% F M KW A 1 (EC:2.7.7.27,
Ms3g_ 020500, Ms6g 001720 ) FI% %4 B4 - 1-T 12
I 5 AL BN 1 ( EC:2.7.7.27, Ms2g
025280 ); 2 Motk o &1k &1 ( granule-
bound starch synthase, GBSS ) #H X f¥) %
(EC:2.4.1.242, Ms3g 079780, Ms3g 073120 );
1A 5 n] i PR B9 3 B & L ( Soluble starch
ynthase, SSS ) MY & ( EC:2.4.121 ,
Ms6g_016280 ); 2 > i JE #5343 B ( starch
branching enzyme, SBE ) &, E8H a-1,4 K
Wi 4> W ( EC:2.4.1.18 , Ms6g 002530 .
Mslg 035490 ), %ZILH L AGPase. GBSS
SBE MIXT =ik, 28 NGT iRk s,
5 NG3 b, 28 LiHEE,

Sy A ¢ DEGs 45 1 Mot a7
R ILEE ( a-glucan phosphorylase, a-GP ) #H
KR EEH (EC:2.4.1.1, MsTg 026770); 1 4ihd
S HEVE NI ( starch debranching enzyme, DBE ) #f
KM HER, FRENEE2H 1 (EC:3.2.1.68,
Ms3g 073160 ); 1 M4t B-TEK G ( f-amylase,
BAM ) M XM IH, BN M 3
(EC:3.2.1.2, Ms5g 038700 ), ZKILHH o-GP
M DBE 7E NG7 W3Rk sk 8 m, 5 NG3 I,
Y EiHIR T BAM 1E NG3 rh kiR,
BEAE (3 18 1R M 2 BRI A A e . JE MR AR AR O
DEGs 4t &3, TE8 G A G HE R (1) 35 i
T UEM B AR OCIE IR, 45 & R AR E B &
B E S TR, WA KR RELEK
KBRS, ERNE RS S,

LY RIE A DEGs A 14 1>, 7E44

BT eIk, FRak it BEAE 03 19 & 14 2 AR Y
R, ZHE NG3 i Rik, 7 NG10 il NG15
Fk R, Hd, 5 N p- b
( B-glucosidase, BG ) #HICIIERH , &R p-H%
WETEEE 47 (EC:3.2.1.21, Ms8g 039920) Fil—%
HI 2 -4 2 W EC:3.2.1.21,Ms7g_004420 .
Ms5g 053900, Ms8g 024030, Ms8g 024960 );
A 9 R gt N U A 2 B endo-glucanase, EG )
PR EN, ER NN HRBEE 10
EC:3.2.1.4, Ms6g_003490 ), Ll J— ZR 5] it 2
BN DD -1,3-6- W A BE R ( EC:3.2.1.21
Ms8g 024030, Ms6g 001900, Ms3g 027870 ) Fl
BN U -1,3-4- 1 4 B 1 B ( EC:3.2.1.21,
Ms2g 017160 . Ms2g 027520 . Ms7g_000800 .
Ms8g 042240, Ms3g 035050 ),

[=] e [o]
4
Eo ERMEEREEEERRAEEY FPKM

Fig. 9 FPKM of the starch and sucrose metabolic
pathway DEGs

25 WHE=E PCR WiE

FEF AR I E M FIRERE A i 45 25 S Rk 3
PR3 B 48 SR R SClk AR !> 1820 Bk 5 AN S iEm
FREREAC IR A2 0 S i 3L X ( Ms6g_002530 .
Mslg 035490 . Ms3g 079780 . Ms6g 001720 .
Ms8g_050410) #EAT9)%E 7t PCR Sk, i
UEI P B o ERR e . 25 R R, R IE R
FE AR R IIAN R AEA 1) 2R3k A8 Ak fa 34 5 7 S ) )
SERILAR—F (& 10), TEHA G R ik
REH LT ES, fAERKE 7 405 RK B ERm
( P<0.05); FEMEABESERFRIL 2T RS,
AR EEAED (15 45 ) #3588 K ( P<0.05 ),

3 iTig

AR IETRBEWIRE R 3~15 FM4KI
PRI, SR Rl R R X 3 4EAE L 7 4R
e 10 AELERD 15 AR AR R IARAEAT T i 4l
MF, F5 % A4 Ky 5 R 20 B A7 6L T 1



51 Fo HE: ARE R A R ITARTER R AR e S 4L o0 #r 31
[ NG3 [ NG7 I NG 10 B NG15 Mség 002530
20 A 15 —o—gPCR  -<»-FPKM 450
g £ 390 I I 400
8 b g 25 300
& a 2 a a HE 20 250
®S 1.0- a a2 c abp b b K 57 2 9]
re b P c ze 13 . ’ @8“
8= b 5 N
Bg 05y ¢ EFLOF v’ 100
~ ) 0.5 P 50
0 1 1 1 1 0
NG3 NG7 NG10 NG15
& B i Development stage
Mslg 035490 Ms3g_079780
_ 30 ——qPCR -«»-FPKM 120 g 6 ——qPCR -«»-FPKM 2000
ﬂﬂﬂﬂié 2.5 100 3 i 1500
e 20 05 A5 =
22 10 .- 40 5 222 s00
S osp - ) 20 R
~ 0 | L L 1 0 1 L 1 1 0
NG3 NG7 NG10 NG15 NG3 NG7 NG10 NG15
& B it Development stage & B i Development stage
Mség_001720 Ms8g_050410
35 100 30 18
g 3.0 ——qPCR -+»- FPKM g . ——qPCR -+»-FPKM 16
A 20 03 50 i
-
HE 20 60 3 XE 2 10 S
®e s BORE LS g =
&2 40 ~ So )
=5 1.0 Lt S~ . =2 1.0 L 6
3 05 Ty 0 XZos ) i« 3
. - [5) -t ] TT===aall
~ 0 ? 1 1 1 &~ 0 ! * -------- -3 0
NG3 NG7 NGI10 NG15 NG3 NG7 NG10 NG15

& & i Development stage

& & it Development stage

ARG SF R R R 4 8] 22 57 B # (P<0.05),
Different lowercase letters indicate significant difference between groups (P<0.05).
B 10 AREKERFXARPIEHEERGHZEEFERIE qPCR 247
Fig. 10 qPCR analysis of the genes in starch and sucrose metabolic pathway from the root of C. specisoa
at different developmental stages

A= s 8IS NEOE FoF 1T SO Bk 1 AW B D s
22 R IREE N HEAT 700, B AR R R d
P FPANMETE SRR S AR e b f 2 iR R 2
(1] A4 5 D7) 5 2R B LT A ) S R R P M 2% o B A4
RIPEEARAFGY 3G, AR 22 57 s 2 D A K
RS, hREE M T AR LT . R
FA R AR &, A 2R Sk es
PO OG . S5 aAE TP A RIS, HR
TE 24 A R e 2 1 DR i K L 28 A R A et
i, I ELAFE 0y g 9 AROBOS AR . SREIAFAE 2
TR RN, — e EER A K5
18R FUAREREL AL e b LR OR , TR AR Y
P YRR RIS 0 FER R AL LS . 22 e RIKEE A
A I AT SRR S, B A A QiR A P i 22
MR FRIAA BEZR, WK G, R
I 2T 2 3R AR AT P P - 2 W 0 AR LA A A6

HERG LA

TE Ry R R 2 2 R HUR b i 3 2 R
AT PERECY S B A4 R A b 2l KA B
O, S B TE R R R AR A 25 B R GA
RN HE L, SUS FEMFED, B 3 F44 KT
R R E, JFRINE AR, 25901
BERL S RN R T FESE AR it 8 . B AR AR A 3
hn, SUS EFMEIL - IER, S 5TEm MLt
FRZFHM, BRI RKIERNWIRE, 456
FEME SR IR L, R IR 0G4 R TR h
AL PG B 2 b, IR R A R Lk oy
fife, HEAHZHE. HMRE 5 TER G R AERTIR 5
JEMEAR A A AR 2 KR
TR BB AR TR IE B, E R B UM G 1 il A
[N AGPase. GBSS 1 SBE, 1r 7 4ERtHyRiAE T
AN, WAE 10 4FF0 15 4ERF R8T R H AR R 1Y



32 o AE A F AR

% 46 &

Z5aE/N, R4 KT E KR TER A
Hrr AGPase /1 A ¥E A ) A i 4 v 32 B s 7
AR TERY R R AN A e e U ) e
NG7 ik B3, Ui 7 AERHE A R E
21 A A BRI I S B A 40 348 i 328 - 2% .
TEM A SEI LY o-GP INE RIFER fa 3, 45
G — A EETEM BRI BAM3 h &4+
TRRRRAS, ULBHTE R 1 B BRI R it 2 W) 25 64 7
(), LA B e X R H, 28 p-H AT EC FI
WYIEIRVERG BG 44K —h, 14 p-
HIVETTEE BG /KM Wi, L aRer 4 ZEEAH ¢
ik, a4 R
VERY R EREA R AR b FE 3~7 AR AT BRI L B-
AT H Y Tl 2 A 21 R R R Ak, DT 52 00 4 28 B 1) &
B, AR B KA R A A e PN BG
M EG, WA RIAEKE 3~7 Eif £k e
ARKE 10~15 40, HRBE D ERIK, 76
I JE B3 1 i K

VEM PN 4 Z 2ok b S EZE B, 1]
FFRemAAE A PE Hba B 20 S 7, BB o2
WEWER AL . p-UEN Bl . -7 4 W T A0 PN B0 7
RWEEG S — R Y MR f I RO RE I, AR WA
WMAFREYEREZED. Wik, 4Kk
M4 R K ff DEGs, TEMRAE(D 3RI8AH A% BR
T Bt 25 4 3 186 0 8 3 o 25 R M, T RE R TE AR G
FLH 4R T U X K . BRI, 4R
YA K 2 3L, HEE S B4 TR E KT,
HRIZ K G FLRT & W n s e (RERE ) & 2B %
ik, Mk (JER) MAgRESETE, kY
FEAE AR % B A A4, IR A E A7
E, g LR AR LS, Sipisess R
%Z'K_Aﬁ[l—& 15]O

i brik, b TR R IIASFG A K By B 4t
FEbE R L s 5T, S 5000 . JEM M4t
ZY DEGs #E 45 B Br 2z 3Rk, I8 188
WE o il RIEIREG B TEM B G S i A A
(AR, 2R R IITE 3~7 AERTAb T4 KIH BRI
VIWE IR AE YA R O R SEAR S Kk F
RV, WA G, FRENE . &
KZE 7HE, DIERIA K. BERE 0, 24k
BN RN RRAEAR RIS BR, B JS DR AR K 1
Fad . ABEISES A M mFge > > 15 18 20280 e s
e, PRI . ATRRES . WA L. fRE

AN, #E— U4 R AR E 5~7 422K
CibSEE =28

£ % Tk

(11 BBt BT 5B Y5 I IE R

YIS 0 AG[DY. T TR B 2R, 2021,
SU J X. Transcriptomic and metabolomic analysis reveals
the biosynthesis and distribution of active ingredients in
Nanhaia speciosa[D]. Guangzhou: Guangzhou University of
Chinese Medicine, 2021. (in Chinese)

(2] EBES. 4 RVZGH B R EDISED]. M TR EZ
K2%, 2019,

GUO P. The study on quality standard of Millettia speciosa
champ[D]. Guangzhou: Guangzhou University of Chinese
Medicine, 2019. (in Chinese)

[3] AT, BT H AT M4 K IR R A I F =
KOHTD]. mT )TEERA, 2018,

TAN D X. Analysis of gene expression of Millettia speciosa
Champ root expansion based on RNA-seq[D]. Nanning:
Guangxi University, 2018. (in Chinese)

[4] MRS, R R I RARAE K H AR 7 PR 45 14 £E 324 B
H[D]. BT JTIERY, 2016.

YE C X. Study on the characters of swollen root and the
physiological effects of chemical regulators of Callerya spe-
ciosa[D]. Nanning: Guangxi University, 2016. (in Chinese)

(51 WkaREE, WUEIR, woRiE, WO, WAL, BRI, A
R ITRERE G RIEE CsSuSy Tibe 5RIBFFESHII. 4
TR E R, 2021, 19 (6): 1876-1885
YAOSC,GUJY, HUANGR S, TANY,LANZ Z,0U Z
Q, PAN C L. Cloning and expression analysis of CsSuSy
genes from Callerya speciosa[J]. Molecular Plant Breeding,
2021, 19(6): 1876-1885. (in Chinese)

[6] A3, avbRif, 257, W0, wokin, REE, W
4K F7 metacaspase FEF CsMCI 1) 5E 1 KB TR 34K
BN, 4 THEYIE R, 2023, 21(13): 4301-4310.
CENY,YULC,LAOZS, TANY, HUANGR S,WUSY,
YAO S C. Cloning and over-expression vector constructed
of CsMC1 Gene from Callerya speciosa (Champ. ex Benth.)
Schot[J]. Molecular Plant Breeding, 2023, 21(13): 4301-
4310. (in Chinese)

(7] IRAPE, EHIE, B, AR, BEHE, ARk, mK

. 2R RS MR R S M ) A A B 27 AT 0. T A
¥y, 2020, 40(9): 1288-1299.
TU D P, WANG L P, ZHAO L C, HUANG Z Q, ZHAI Y J,
BAI L H, MO C M. Bioinformatics analysis of amylase gene
family of Millettia speciosa[J]. Guihaia, 2020, 40(9):
1288-1299. (in Chinese)



%1 ES

FAF s ANFVE ARG A K IR TS AREME SR AR e S 4 7 33

(9]

[10]

(11]

[12]

[13]

[14]

[15]

XUL, WANGJB,LEIM, LIL, FUY L, WANG Z N, AO
MF, LI Z'Y. Transcriptome analysis of storage roots and fi-
brous roots of the traditional medicinal herb Callerya spe-
ciosa (Champ.) ScHot[J]. PLoS One, 2016, 11(8): e¢0160338.
i, MR, RiFz, wkak, BRESC ERE, X,
WA OB R IIAR A K 2R S B, T
1L, 2020, 48(4): 78-80.

ZHONG Y N, LIU H, WU S Y, ZHANG Y, YAO H W,
TAN P Z, LIU H Q, HUANG Z J. Comparison and analysis
on polysaccharides content of Millettia Specisoa Champin
different planted growing stages by colorimetric method[J].
Guangzhou Chemical Industry, 2020, 48(4): 78-80. (in Chi-
nese)

FHETY, RaaAh, B, OMEE, SININ, Jkards, R
R Ao S % At AR v R A Qs S L E DR 33K ], Ak
MR A4, 2022, 39(1): 1-12.

WANG G F, SUO J W, WANG Z, CHENG H, HU Y Y,
ZHANG K W, WU J S. Sucrose metabolism and gene ex-
pression during seed expansion of Torreya grandis ‘Merril-
lii’ [J]. Journal of Zhejiang A&F University, 2022, 39(1):
1-12. (in Chinese)

HUANG D, YU L C, MING R H, TAN X M, LI L B,
HUANG R S, TAN Y, YAO S C. A chromosome-level ge-
nome assembly of Callerya speciosa sheds new light on the
biosynthesis of root-specific isoflavonoids[J]. Industrial
Crops & Products, 2023, 200: 116877.

PUNE, R, FFRTY, SRR, FaElE, BT, D,
XA, Bfh, TRoR. PR 8 B LR HCETER B R K
TERY-REREACBHR AR SR AT )], R RO R =24,
2023, 28(2): 23-34.

JNAXX,LIJW,QIEF, WENGH, LIGF,LYU H P, MA
S, LIU S, HUANG W, ZHANG R. Starch accumulation pat-
tern and transcriptome analysis of starch-sucrose metabolic
pathway in potato ‘Longshu 8' tuber[J]. Journal of China Ag-
ricultural University, 2023, 28(2): 23-34. (in Chinese)
WANGMY,MAWY, WANGQL, YANG Q, YAN X X,
TANGH,LIZY,LIY Y, FENG S X, WANG Z N. Flavon-
oid-enriched extract from Millettia speciosa Champ prevents
obesity by regulating thermogenesis and lipid metabolism in
high-fat diet-induced obese C57BL/6 mice[J]. Food Science
& Nutrition, 2021, 10(2): 445-459.

CROFTS N, NAKAMURA Y, FUJITA N. Critical and
speculative review of the roles of multi-protein complexes in
starch biosynthesis in cereals[J]. Plant Science, 2017, 262:
1-8.

2R, MR, /N, TTEMR, EAR%, FRAE Wil
BEGENS . MR DG R 1) e R 15 23R 0], BRI,
2021, 35(11): 2470-2481.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

LI Z M, PAN Y C, FAN X P, JIANG J] M, WANG Z A,
WANG Z H. Cloning and expression analysis of genes re-
lated to starch sucrose metabolism in Fritillaria thunber-
gia[J]. Journal of Nuclear Agricultural Sciences, 2021,
35(11): 2470-2481. (in Chinese)

ZHAO Z H, LIR C, WANG X J, LIANG W H, LIAO J M,
HUANG X L, CAI Z, LIU D, HUANG L Y, WEI X F,
ZENG G Y, CHEN Y Z, CHEN C Z, LU C F. The
starch-sugar interconversion mechanism during bulb devel-
opment of Cardiocrinum giganteum (Wall.) Makino revealed
by transcriptome and metabolite analysis[J]. Industrial Crops
& Products, 2022, 187: 115318.

WANG M Y, ZHANG M, YANG Q, WANG QL, MA BK,
LI ZY, CHENG W, TANG H, FENG S X, WANG Z N.
Metabolomic profiling of M. speciosa champ. at different
growth stages[J]. Food Chemistry, 2022, 376: 131941.

Wi 1, 2, Dl FETHE ST I kOB RR P
AN R A TE R FI R AR AR AR DG R 22 5 3Rk 43
(3] P EF4R, 2021, 42(6): 1520-1530.

YANG Y L, L1J X, MA G N. Differential expression analy-
sis of genes related to starch and sucrose metabolism path-
way in different developmental stages of dragon fruit pulp
based on transcriptome[J]. Chinese Journal of Tropical Crops,
2021, 42(6): 1520-1530. (in Chinese)

JeoR, EI5, B, SRR BEE R AR T8 B3Rk
M), Zr TR F R, 2022, 20(6): 1766-1775.

YAN R, WANG F, ZHAO L. Sequence and expression pat-
tern analysis of potato sucrose synthase gene family[J]. Mo-
lecular Plant Breeding, 2022, 20(6): 1766-1775. (in Chinese)
AR, R, RPHE, A, DG, XI5, £
R B A T TR 22 vE R S RS R R e R [T].
WA 7241k, 2023, 40(1): 55-63.

ZHENGCL, WANGQY,LUDY,SHENY M, MA ] J,
LIU L, WANG Y. Transcriptional analysis of starch and su-
crose metabolism pathways in Magnolia sinostellata under
heat stress[J]. Journal of Zhejiang A&F University), 2023,
40(1): 55-63. (in Chinese)

kAR, BN, D, BUER, R, B, R
FROE AR B8 B H AR DG GG P A LB IE (0], T T4, 2021,
41(11): 1939-1948.

YAO S C, HUANG D, TAN Y, GUJ Y, LIL B, HUANG R
S. Sugar accumulation and sucrose-metabolizing enzyme ac-
tivities in tuberous roots of Callerya speciosa[]]. Guihaia,
2021, 41(11): 1939-948. (in Chinese)

. JET RNA-Seq 22N T 5 825080 REMECIEC
MG SuSy M INV FEFMIZHE[D]. YEFH: JLBHARL KA,
2015.

LI X Y. Characterization of genes encoding SuSy and INV



34 O AE B F R 5 46 %
key enzymes for starch-sucrose metabolism in Liliumdavidii [26] P&, RIBAR, THigEE, Ti=. MY AR HTI68
var unicolor using RNA-seq[D]. Shenyang: Shenyang Agri- WEFTHERET]. R AR #2441, 2017, 40(5): 759-768.
cultural University, 2015. (in Chinese) FANG J G, ZHU X D, JIA H F, WANG C. Research ad-
[23] VTIRE, #ME, REIYY, B4, TN, WRtES. #E5E - vances on physiological function of plant sucrose synthase[J].
TER I PR R I e BE I 5 8 50 (0], RS IR Journal of Nanjing Agricultural University, 2017, 40(5):
2F4], 2021, 41(5): 545-553. 759-768. (in Chinese)
JIANG S Z, LIAN H, XIONG Y F, LUO K J, SU X Q, [27]1 W8, Z=HA, 220, e, KkE, A%, fim
CHEN S P. Genome-wide identification and expression i 25N R R oK A B A QI SC L IR 1) 25 S 3Rk ik
analysis of the f-amylase gene family in Castanea henryi[J]. [T, BAR=2A4R, 2021, 35 (10): 2250-2257.
Journal of Forest and Environment, 2021, 41(5): 545-553. (in XUJX,LIQZ,L1Y,YANGLY,ZHANG Y C, CAI Y M.
Chinese) Differential expression of genes related to carbohydrate me-
[24] FE-. p-3E B BG5S 8 4 P JE P BT tabolism during bulb development in Lycoris radiata[J].
FR[D]. ZM: HRgOl k2, 2022. Journal of Nuclear Agricultural Sciences, 2021, 35(10):
LIANG G P. Study on the mechanism of cold resistance via 2250-2257. (in Chinese)
B-amylase regulating sugar metabolism in grapes[D]. Lan- [28] R4, FiRk=2, TIFE4E, X4, WoE, kM. AT
zhou: Gansu Agricultural University, 2022. (in Chinese) W% TS e T S 2P =E rh S M RENE AUl is A2 4
[25] SRIpAk, 2R, . FesRA AR MeFisz2-1 JER it FKIER 22 57 RIKIIHTI]. TR 5 R A, 2023,

RERBXARERAH w0 TR E M, 2022,
20(24): 8043-8050.

WUKL, LI G S, MIN Y. Transcriptomics reveals the effect
of MeF'tsZ2-1 gene overexpression on cassava sugar metabo-
lism[J]. Molecular Plant Breeding, 2022, 20(24): 8043-8050.
(in Chinese)

42 (1): 44-59.

WU X, HE Q L, WANG Z W, LIU J, HAIM R, ZHANG W,
Differential expression analysis of genes related to starch and
sucrose metabolic pathways in potato tubers under drought
stress simulated based on transcriptome sequencing[J]. Ge-
nomics and Applied Biology, 2023, 42(1): 44-59. (in Chinese)





