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Study on the Changes and Components of
Polyamine Biosynthesis Metabolic Pathway in Blueberry Fruit
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(1. Jinling Institute of Technology, Nanjing 210038, China; 2. Nanjing Forestry University, Nanjing 210037, China)

Abstract: In order to study the changes and components of the polyamine biosynthesis metabol-
ic pathway of blueberry fruit, mature fruit and young fruit are used as test materials, and the
metabolomics, transcriptomics, degradation data on the whole genome scale and bioinformatics
analysis are combined to identify 9 compounds related to polyamine biosynthesis, 12 genes, and
2 miRNAs. Compared with young fruit, the accumulation of compounds in mature fruits is de-
scended, except for S-adenosylmethionine and spermine. The gene expressions is not
up-regulated significantly except for S-adenosylmethionine decarboxylase gene, spermidine syn-
thetase gene and diamine oxidase gene. The results of miRNA cut point verification show that
S-adenosylmethionine decarboxylase gene and arginine decarboxylase gene can be cleaved by
vas-miR-43 and vas-miR-166a, respectively. The study provides a molecular basis for the un-
derstanding and utilization of polyamines in blueberry fruits.
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deSAM G R 2t S — i 1 2 20 IR 00 R B fik 1k S — IR A& MR (SAMD R 5¢ U . 5 J5 » Spd 3# 1
Spm £ B B PO i (eSpm) 4 B 73 S AL S R Spm AT tSpm,
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PR TR 2 W A AT 4 A DR 30K T W R A L e T AU AR, T 22 g (o] g R DA ) 2 38 07 BR R A 7
PR TR o AR S AU b b A M B D A B B DAL SR 2 A i R DR A R Th A TR BR



70 ol I s B R S %37 B
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A Ay (Rl e 5 A 4 A ey AR
WU LM WA (Spd)  C00315 0.48 146. 165 0 [M+H]* 65.7+20.2 209.94+13.0 0.31 0.02
PR e (tSpm) - C19669 0.49 203. 222 6 [M+H]* 1.54+0.6 3.64+1.0 0.41 0.05
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CL7485. Contig2 —0.42 4.1E—07
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tSpm £ i CL1038. Contig? 1.01 0. 0E+00
CL1038. Contig3 3.85 0. 0E+00
CL1038. Contig5 4.19 1.2E—236
Spd 4 B i EC:2.5.1.16 Unigenel9905 5.67 4.4E—14
Unigenel4266 —0.16 2.3E—02
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22 JHi 1m0 e A a5 WAL EC:1.4.3.22 CL11229. Contigl 2.26 1. 9E—68
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L Wi AL 4 EC:1.5.3.17 Unigene7761 0.97 3.1E—06
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CL8364. Contig? —3.69 4. 9E—56
CL8364. Contig4 —6.17 2. 9E—235
Z Wi E AL g 1 EC:1.5.3. 14 Unigene43547 —3.61 6. 9E—05
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2.3 ZREBABEEX miRNA £F
it — IS miRINA X 22 [ 5 B A Tl 5 DAL ) 980 925 o B 7 BAE o RNUAL 00 [ fip 4 KA Bl % 22 e 5 AR
ARG miRNA JE47 7482 . 4R 3R], SAM I B i ik R RURS 20 1 4R 1 5k A 23 0 950 72 O vas-miR-43
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Il vas-miR-166a [ ¥E LA (& 1),

TE & 5 2 v, SAM I A2 B 5L TR ) 26 38 7K SF 40 i R 22, 74 FPKM (fragments per kilobase of
transcript per million fragments mapped) fil 70. 73 FPKM, vas-miR-43 [ 3£ ik /K 343 5 K 3. 61 RPM
(reads per million) F1 0 RPM, — 35 5 B 1 LAY A9 AH 2 SRR 47 o 2 T % i 20 B0l 19 U0 05 e 3R BT
1 2% K 1140 R 1 R A 41 51 7 26 A8 SAMLBER BEIE DY I L HL 50 0] 7 #038  HA/E IX B miRNA B 53556 10 {2
A TRAL  Z2 W] SAM BB i 2 AR 1% 07 i 2R T miRNA BT Y1474

3 M SR TR i R R vas-miR-166a 138 3K B g 2202 1t 72 it % TR A &0y SR A 0 R v 0 3 38 4t
S5k 23. 28 FPKM F1 37. 99 FPKM, vas-miR-166a A 5 &2 43 %~ 15 336. 44 RPM #1 27 933. 54
RPM, = F ik S I AR AH I . X R EATTAT R8I A7 76 5 A R FE ML . D) 550 Uk R B L 4 S Al s 21 v
FETE 140 55 A0 R 2 R 00 F2 Tt 26 IR 1 (e A 207 9, L 53 S5 HE L B LV X b miRNA (1 55655 10 {2
A% TR R N 5 3R YR 2 IR I 7R it 5 DR 7 41 SR R R h 4% vas-miR-166a 57 17)

1 1

SAM decarboxylase: 5' ...CGGUUUA-GAC-A-GAAAGAAAGCAUCUGUG. .. 3 arginine decarboxylase 5' ...CAAGAGGAA-G-AGCUUGAUCUGGUGAUC. .. 3'
SAME 4 86 Tooniionoriiiiioriio FERR A Diononoriiiiionioio
vas-miR-43: 3" AUACUGUUGCUUUCUCUCGUG 5 vas-miR-166a: 3' CCUUACUUCGGACCAGGCU 5'

TE Sk BB SRR B AL BER RO LW Sk oR miRNA #8710 5
1 SAM [t ¥ B £ (R F1 45 S0 8 B #2 B & [F 59 miRNA 59 1] 70 b i 40 56 4F

2.4 ZRABRREMEEILHAE

BT FRWESY A0 A T A B T 2 e S AR R 4 1S . B I 2 WO s 1) G B Put, Spd.,
Spm .4 S T B 55 2 M Ak A W i BB IR R S DR, 2 A — A A T R A I B3 I AR
FURA32)SAM SAM LR B . Spd & BG4 4k F 5 LR KT {2 SAM 177 1) deSAM A& B K6 £ L 3 J2
PR A deSAM 7E A o 20 55 5 b A AR I S TR 5 3) 2 > miRNA (% 38 45 7 & 34 1 B AE Put 4 8RN Spd
B IS — 20 U BT R R 4R R 22 AR S R DG B

argimine

S-MH A TR NURRE
SAM decarboxylase

TR ‘ B RO
arginine decarboxylase ornithine decarboxylase

B R IV Il

carbamy] putrescinase

WICT R K e

agmatine iminohydrolase

BRI AR

decarboxy adenosine methionine

B

carbamy] putrescine

T T AE £ e
utrescing, spermidine synthase
Ll AbEEA AEHERE l
polyamince oxidasc 4

spermidine,
T pyrospermine synthase

G| DL ]
d—amino butyraldehyd spermine
ZWER AL

polyamine oxidases 5

Mt i

spermine synthase

EZ a0

polyamine oxidase 1

TS e u

l

|

| TG

diaminc oxidase

Pkl

pyrospermine

el

spermine

TE L) L FR RS L A R Rl R K 2K T4 AR L) _E Sk 2 88 TR K 6 FRFOR R R 5 .
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AT SN L AT S AE Sy R AR v e ) 0 ARG g U0 T AE A R S b R RE AR AR AR e A
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B SAM FI SAM [l 4 g i [N 24 75 iR S8 b i A8 ETT A L[] 40 deSAM 10 2R B G i 31 . ke #fi )
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