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Potato tuber dormancy and sprouting

Potato tuber dormancy and sprouting is very impoittapbtato
cultivation, tuber production and processing. .

Potato tuber dormancy and sprouting is an extrenwtypdcated
biologic process, which is affected directly or irdily by
numerous environmental, physiological and genetimfaauring
potato production and storage periods.

Mechanism of potato tuber dormancy and sproutingtis no
completely clear until now.




Inorganic pyrophosphatase (PPase)

Inorganic pyrophosphatase (PPase) is a kind of hydrolasd
takes pyrophosphate (PPi) as substrate.

PPiis a co-substrate in several steps of plant sugaboietm,
which is an important regulation point of sucrose sgsith

The characteristics of potato tuber dormancy andusimg could be

controlled by regulating the content of PPi underdbntrol of

PPase.
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Sucrose catabolism in potato tubers

UDPG. UDP-glucose; Pi. inorganic phosphate; PPasegamic pyrophosphatase; G1P. glucose-

1-phosphate; ADPG. ADP-glucose; F6P. fructose-6-phate; FBP. fructose-1,6-bisphosphate;
G6P. glucose-6-phosphate.



|solation of PPase gene

PPase gene was isolated from potato cultivar Atlartiicg reverse
transcription-polymerase chain reaction (RT-PCR)netdyy.

The sequence analysis showed that the PPase gene cDiNgY®a
bp with 636 bp open reading frame (ORF) encoded aa2dibn

acid polypeptide (GenBank accession EF091820) .
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RT-PCR of PPase gene
M. DL2000 maker;
1. Product of RT-PCR.




Sequence of PPase gene

CCAAGGTTTACCAGAAATTGTAAAA ATGAGCAATGAAAACGATGATCTGTCT
CCACAAAGACGTGCCCCTCGTTTGAATGAGAGGATCCTATCATCTATATCC A
GGAGGTCTGTTGCTGCCCATCCTTGGCACGACCTCGAAATAGGACCTGAAG
CTCCAAGTGTTTTCAATGTTGTCATTGAGATTTCAAAAGGAAGCAAAGTCA A
ATATGAGCTGGACAAGAAAACTGGTCTTATTAAGGTTGATCGCATCCTATA T
TCTTCAGTGGTTTACCCTCAGAATTATGGCTTCATTCCCCGAACACTTTGT G
AAGATAATGACCCAATGGATGTATTAGTCCTCATGCAGGAACCTGTTCTTC T
TCCAGGTTGTTTCCTTCGAGCTAGGGCGATAGGTCTGATGCCTATGATTGA T
CAGGGAGAGAAAGATGACAAGATCATAGCAGTGTGTGCTGACGATCCAGAA
TATCGCCACTACACTGATATAAAGCAGCTCCCCCCTCACCGCCTGGCTGAA
ATTCGCCGCTTTTTTGAAGACTGCAAGAAGAATGAAAACAAAGACGTTGCT
GTTGACGATTTCCTGCCTCCAAGTTCTGCTGTCAATGCCATTCAGTACTCC A
TGGATCTCTATGCTGAATACATATTACACAGCTTGAGGAAG TAAGGTACAAT
GGGA

Nucleotide sequence of PPase cDNA from potato



PPase gene expression lscherichia coll

The prokaryotic expression vector pET-PPA was consauc
by fusing potato PPase gene with vector pET-28a, and
iIntroduced intdescherichia colBL21 (DE3).

The result of SDS-PAGE analysis showed that the PRamse g
could express ik. coli.
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SDS-PAGE electrophoresis of PPase gene expressiortigoli

M. Protein molecular weight maker; 1.Non-induce®BL(DE3) with pET-
PPA; 2~4. Induced BL21 (DE3) with pET-PPA by ITR& 1 h 2 hand 3
h, respectively; 5. non-induced BL21 (DE3) with pEga.



Construction of plant expression vectors

The sense and antisense plant expression vectors of Rireseere
constructed, driven by the constitutive expressiompoter CaMV

35S and tuber-specific expression promoter CIPP rasphc

RB NOS-p NPTl NOS-t  35S-p PPase cDNA NOS-t LB
pBISP NN —— - -~ 1
RB NOS-p NPTl NOSt  CIPP-p PPase cDNA NOS-t LB
pBCSP w 3 -—|:> -~ I
RB NOS-p NPTl NOS+t  35S-p PPase cDNA NOS-t LB
PBIAP w B m > I
RB NOS-p NPTl NOSt  CIPP-p PPase cDNA NOS-t LB

PBCAP  mmmhi—— - S -




Potato transformation mediated with
Agrobacterium tumefaciens

Shoot formation directly from transformed microtube
discs cultured on selected media containing kanamycin



Rooting of transgenic potato plants on the selective
media containing kanamycin
1. Untransgenic plant (CK); 2-4. Transgenic plants.



Identification of putative transgenic potatoes

1 2 3 4 5 6 7 38

PCR assay

- Southern blotting



Microtubers of transgenic potato cultivars
Gannongshu 2 and Favorita



Minitubers of transgenic potato cultivar Favorita
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PPase activity in the transgenic potato leaves andesns

F-1-1, F-1-2: antisense transgenic plants under C8bY promoter;
F(CK): untransgenic plant;
F-2-1, F-2-7: sense transgenic plants under CaMV@b8&oter.
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Content of Pi in the transgenic potato leaves andens



PPase activity(umolPi/min
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PPase activity in minitubers of the transgenic plants



Gontent of Pi(umol/g)
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Effects of transgenic PPase gene on the content of rsta in
potato Favorita (%)

Plant lines Tubers after Tubers stored Sprouting tubers
harvest at4 for 90d stored at 25 for 90d
F(CK) 13.96aA 12.51aA 7.57bB
F-1-1 11.71bB 10.34bB 9.06aA
F-1-2 11.90bB 10.66bB 9.19aA
F-2-1 14.55aA 11.37a A 5.96¢C
F-2-7 14.67aA 11.92aA 5.55cC




Effect of transgenic PPase gene on the content oliitose in potato

Favorita (mg/g)

Plant | Leaves | Stems | Tubers after Tubers stored  Sprouting tubers
lines harvest | at4 for90d | stored at 25 for 90d
F(CK) | 2.80bB | 1.48bB 6.85bB 8.94bB 9.72bB

F-1-1 | 1.45cC | 0.96¢cC| 3.97cC 5.26¢cC 6.69cC
F-1-2 | 1.38cC | 0.88cC| 3.03cC 4.99cC 6.75cC
F-2-1 | 5.73aA | 2.06aA| 11.62aA 15.39aA 20.93aA
F-2-7 | 5.81aA | 2.17aA| 11.12aA 15.52aA 21.07aA




Effects of transgenic PPase gene on the content of sose in
potato Favorita (mg/qg)

Plant | Leaves| Stems | Tubers after| Tubers storec Sprouting tubers
lines harvest at4 for90d | stored at 25 for 90d
F(CK)| 8.51bA | 2.73bA 19.35bB 25.69bB 28.93bB
F-1-1 | 6.45cAB| 2.05cAB| 13.97cC 19.58cC 21.55cC
F-1-2 | 6.37cAB| 1.99cAB| 14.16¢cC 18.94cC 20.78cC
F-2-1| 9.42aA | 3.31aA 22.15aA 30.79aA 35.87aA
F-2-7 | 9.58aA | 3.44aA 22.85aA 31.08aA 34.26aA




Effects of transgenic PPase gene on the content of ftose
In potato Favorita (mg/g)

Plant | Leaves| Stems | Tubers after Tubers stored  Sprouting tubers
lines harvest | at4 for 90d | stored at 25 for 90d
F(CK) | 2.80bB| 1.48bB| 6.85bB 8.94bB 9.72bB
F-1-1 | 1.45cC| 0.96¢cC| 3.97cC 5.26¢cC 6.69cC
F-1-2 | 1.38cC| 0.88cC| 3.03cC 4.99cC 6.75cC
F-2-1 | 5.73aA| 2.06aA| 11.62aA 15.39aA 20.93aA
F-2-7 | 5.81aA| 2.17aA| 11.12aA 15.52aA 21.07aA




Effects of transgenic PPase gene on the content of ghse
In potato Favorita (mg/g)

Plant | Leaves| Stems| Tubers aftef Tubers stored  Sprouting tubers
lines harvest | at4 for90d | stored at 25 for 90d
F(CK) | 1.25bB| 0.76bB| 6.54bB 10.75bB 9.86bB
F-1-1 | 0.49¢cC| 0.17cC| 4.53cC 8.30cC 7.88cC
F-1-2 | 0.45cC| 0.18cC| 4.49cC 8.65cC 7.90cC
F-2-1 | 2.17aA| 1.59aA| 8.94aA 12.53aA 12.06aA
F-2-7 | 2.22aA | 1.61aA| 9.03aA 12.49aA 12.11aA




A. G2 (CK) G2-1-1 B. G2-2-3 G2 (CK)

C. G2-2-3 G2(CK) G2-1-1 D. G2-1-2 G2 (CK)

E. F-1-1 F (CK) F. F-2-7 F (CK)

Comparison of tuber sprouting between the transgei
tubers and the untransgenic tubers



A. Minitubers of the antisense transgenic plant (5f#21-1 driven by
CaMV 35S promoter and minitubers of the control Gangshu 2
(G2) stored at 25 for 45 days.

B. Minitubers of the sense transgenic plant line G2etiven by
CaMV 35S promoter and minitubers of the control G2extaat 25
for 45 days.

C. Minitubers of the sense transgenic plant line GR&hd antisense
transgenic plant line G2-1-1 driven by CaMV 35S poten and
minitubers of the control G2 stored at 2%or 45 days.

D. Microtubers of the antisense transgenic plant@2el-1 driven
by CaMV 35S promoter and microtubers of the contr@Istred at
4 for 5 months.

E. Microtubers of the antisense transgenic plantA#iel driven by
rd29A promoter and microtubers of the control Faeo(f) stored at
4 for 5 months.

F. Microtubers of the sense transgenic plant lineFeien by
rd29A promoter and microtubers of the control F stae4 for 5
months.
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