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LETTER

Synthesis and breakdown of universal metabolic
precursors promoted by iron

Rarrike 3 Vadbensda!, Sroaginl Varwe' & Foseph Neoen™
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5> 2020 Nobel Prize

OGY OR MEDICINE 2020 :

Harvey J. Michael Charles M.
Alter Houghton Rice

“for the discovery of Hepatitis C virus”
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»>)) Pterins in medicine

PROTOCOL

Analysis of human cerebrospinal fluid monoamines
and their cofactors by HPLC

Merte Catlloni -, Marta Modcro-Luis' %, Aida Ormazabal' ., Meorcedss Casac o', Cristica Sioma',
Angchs Garcia-Cazocla™ S Man v Kanian®™" Sowoe lope®. Sowoe | Bealos™* & Rafazl Artwch'

apcrnment of Claked Socymocny Pnsas &0 owerca Saw e 20 Dead 00100, Barodena, Spala, S0rwrr or Reneadh Dy Bass Drcas OIS BN .
Baveems Spaa " vporiment of fodaok Newmoogy EOMI Paororm Spar. Ceiokc 2 seroccisen, U lae e of O3 M Bald, Lordon, UL Tesdboesres
Sarscenom Ul metan o8 id vdiy saccr. US "Ingareeas o Nisckegy feva Crread Sove el London U Ivpareses of e mkca
Fabodogy Yecs Orppad Srove Hegeal, _cador. LS. "Thremexratod et Kesorad “osptd, Owecs Sguuscand UCL- rad o o' Ol e Londea UL
e axhon scoxrbend sguiliyee B v, Conaporerse vonkbeadd onedso R (e o g

Paohshed o 19 Decber N 10 doc 10 1000 mpred 001 100

T owesemr of sesemsmnlens ood ok colecion (U olerin cod v cnda 8, Gy icvol ploaghate [7.7)0) b1 bamer ovwbocag i sel
flate [55F) cn By wrec 3¢ ek of the Biocynihecks a0d turavnr of depamring Jad coretoate o te bzin In ade 8o,
arvomeliles w Lie OF levebs of Lheve moboudes are casodiend wits vardoas tounlogiva dbesses mliadi o geselie dbenes
Lasding 3 deparrine 308 cardten s detickency. dors, A% 2'wwide 3 oot of Jaantiistise My perforTance JAquis-chromatag-aphy

O FLG) sopnon e Lo detonm ve CF bevels o woo voasines and Boel e oo This gt ovel deicribes steprbywalep mocedaies
120 030 campls praganaticn F3* 98 3nalptic OF SHenont moleiuien, NPLL € Bartien 3rcC 3aNyuil, 393 4313 Jaant hiaioe

e interpnzlation. Uslihe plesms,tissez 0hoc savples. CF recuives miminyd savple preseaniion e ths stk orly e
BN O VLY NQEITEE PIEIRG ATIR TR CR LSO TN BOE 1O IELIES THE Srelem-DOuUne A, COriTILGITOY, Bnd Yiaieg of the
sugermeta il with shosonate Bl and sodion ovaride for decival aation fn alhal e Conditions, Nesosy ines s 203 yaec by
LU WIS CCulmanz LICIICCR PGl detacton (B PANRS 3re 3ralyesd by HILL Aty COURLRS Coulamptne dLacticch ericit
a0 Mhicresceice cetection, 308 PLF (s arelyaed By IPLC wioA Fanrescence detastion, The cusntilf catien of all ccrpouecs ¢
SO By 2RI ILGUNTION PICOMILINS, IVE WITIAN S JUOLTY CARTROL 300 STARANGS 376 INNTED 1N €300 TN e AT CIpany
that Inwesticatien of &oonming a0d serckow n distuabarces will Be facilitated by assacennats of theae compcunds b haman 050
a0C 3B 6 oA SONpEs. IN6 BETINICRC U2 107 1he SNSRI FaOceaies prlrarily Jepenis on 012 elecrodhemical Setemar
stayiReation, Orewright stabitieatier of this fetecten 's adv se, and, aMer 1hat step, preanalsTical equ Itk on ryvely eneeds 3 b

> As a biomarker in genetic diseases or cancer

> As drug: Antifolate antitumor drugs

| > biopterin deficiency : p
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Evaluation of Pterin, 2 Promising Drug Candidate from Cyanide
Degrading Bactera
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P> Pterins and derivatives

Biopterin

> N-containing 6-membered pteridine double-ring
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> Pigment, Precursor & Cofactor c [ para-Aminobenzoic Acid

> Synthetic substrates (B2; B9)




$>> Pterin metabolism
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D> Biopterins (Z:4itns)
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$)) Biopterin biosynthesis

TCA cyole
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Y>> Major enzymes and organic molecules
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> Pterins’ study in the ocean
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P)) Pterins’ study in the ocean
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> Some biopterin-glycosides are a case in point: detected in marine cyanobacteria, a
sunscreen role was assigned to them on the basis of their absorption spectrum and because

their cellular levels increased under UV-A (320~400nm) radiation (Gao et al., Nature, 2011).
>BPT-a-Glu can alleviate the hazards of UV-B(280-320nm) radiation and improve productivity.
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P> Land and ocean ecosystem

‘ Data : SeaWiFS for Global Biosphere

Terrestrial Ecosystem Marine Ecosystem
Biomass : 1837x109 t Biomass : 3.9x109 t
Total Primary production Total Primary production
: 115109t /yr : 55%109t /yr
Tree & Grass Photoautotroph

Biomass: 1/500 PP:1/2

Phytoplankton and bacteria




P>> Marine microbes

Lawe
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s, = of marine phytoplankton and bacteria?

s

- B R T e T T S

-

=y "
-Tﬂ — -*



| Z7ed il D) Particulate pterins

Sample processing, measurement and verifica
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$>> Method optimization
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P>> Standard curve of BPT
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$>> Multi-pterins
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Ve il D)) Case study and results
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»>> Data arranging
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DD Principle Component and Factor analysis
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Y>> Distribution pattern
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$>> Parameters correlation
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P> Summary

e For the first time, we developed a new method measuring
pterins in phytoplankton and bacteria [DL: NPT- 120 ng/L,

BPT: 170 ng/L, IPT: 40 ng/L]

* We 1dentified BPT in phytoplankton and bacteria ranging from
2.3 to tens of ng/L in natural waters (Jiulong River and Xiamen
Bay) [converted as in cells per volume];

 Spatial and seasonal distribution of particulate biopterin are as
the following: Jiulong River > Jiyu > Xiamen Bay; Summer >
Spring, Autumn > Winter.

« We aim to obtain patent based on our newly developed
o technique; and further study its metabolic processes and
potential implication (marine biomedical development) in the

occan.
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