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Objective statement

Explore Diamine Oxidase (DAO) enzyme asanew target in
tobacco alkaloids pathway for further reduction of nornicotine/NNN
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Enzymesin tobacco alkaloids pathways
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Two Questionsfrom our previousstudy

Nicotine & nornicotine level in LCvs. Zyvert Dark Tobacco
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Abnormally increased expression of Nicotine N-Demethylase (NND) 2

* NND gene expression measurement by RT-gPCR in VLN Burley & control tobacco at four time points

Relative expression of NND genesin normal and VLN tobacco
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Another routefor nornicotine biosynthesisbesides NND pathway 7

* Proposed diamine oxidase (DAO)-mediated nornicotine biosynthesis pathway

I N 1. Recently discovered/Smilar to MPO sequence,but different enzyme
Putrescine
@i OMT j “-#”‘._* Molecular Cloning of N-methylputrescine Oxidase from Tobacco
Quinolinic acid ‘ Akira Kat¢— = = = = 7 | . . .
| s vaa s IVAOl@CUlar Evolution of N-Methylputrescine Oxidase in
aeT | l NS Tobacco MPOvs. DAO :88%identity, 96%0homology

“L\/*j N-Methylputrescine :: Maliwan Naconsie, Keita Kato"?, Tsubasa Shoji' and Takashi Hashimoto'*
L_ . 'Graduate School of Biological Sciences, Nara Institute of Science and Technology, 8916-5 Takayarma, lkoma, Nara, 630-0192 Japan
' F *These authors contributed equally to this work.
: g oM ey ) *Corresponding author: E-mail, hasimoto@bs.naistjp; Fax, +81-743-72-5529.
{ MEPO US. ‘ : Diamine GHidEISE I{[]ﬁ".l::]]' : (Received October 7, 2013; Accepted Movember 24, 2013)
: . o I
w Y
:HEMH I - - " : .
. A ; 2. DAOhashigher affinity with putrescinethan N-methylputrescine
Pyridine 4-Methylaminobutanal 4-aminobutanal
Nucieotige Amine substrate NtDAO1
cycie

Putrescine

S .

N-methyl-Al-pyrrolinium A-Pyrroline NtDAOT
@J\ : 1‘ I:l -

" :

L

L

. -

3,6-Dihydronicotinic acid / : 0

L

-

WT nicinic2

3. DAOiIsindependent from nicotine synthesispathway

| I
ANESNE
. I
Y NND

Time after MeJA
'C'J"PH"'-:HH N\ treatment (h

7 — 7 4. Bypassingnicotine formation/NND reaction to generate nornicotine
= - %

"*«.  Nicotine Mornicotine :
R S o Altria |

Taejin Kim | PST | AltriaClient Services | CORESTA AP20230Oct 17 2023 | AP32 Science



r

Approachesto study DAOfunction —Burley tobacco

Overexpression on VLN Burley

Transgenic
Burley

(TN9O) Suppression on VLN/conventional Burley

Modified DAO
expression in tobacco

Transgenic
Dark
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Alkaloids & TSNA In DAO-overexpressed VLN Burley

2 weeks post-topping
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Alkaloids & TSNA Iin DAO-suppressed conventional Burley

2 Wweeks post-topping
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Approachesto study DAOfunction —Dark tobacco
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Alkaloids & TSNA In DAO-overexpressed VLN/Zyvert Dark

2 weeks post-topping
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Alkaloidsin DAO-suppressed Zyvert Dark —Ongoing study
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Conclusions

< The DAO was proposed to be involved in another pathway for nornicotine biosynthesis
besides NND pathway in VLN and Zyvert tobacco

< The DAO expression modification effect was examined in Burley and Dark tobacco

=» In Burley tobacco, no significant change in nornicotine/NNN level was observed from both
overexpression and suppression trials

=» The increase of nornicotine/NNN level was observed fromm DAO-overexpressed VLN/Zyvert Dark tobacco
=» The suppression of DAQO in Zyvert Dark tobacco showed a small decrease of nornicotine contents

in the preliminary test, however, a large-scale field study is necessary to confirm the results.

 In Dark tobacco, DAO could be a new target for further reduction of nornicotine/NNN

< Planningto generate DAO-suppressed Zyvert Dark tobacco to further reduce NNN
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