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Dong, HJ., Brain, K., Olsson, M. et al. (2024).
https://doi.org/10.1038/s41598-024-55449-z

Langlois, M., Chandon, P. (2024).
https://doi.org/10.1038/s44271-024-00072-x
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Importance of fruits and vegetables

Regularly consumption could lower
the risk of cancer death,;
Presence of vitamins, minerals,
secondary metabolites and dietary
fiber (BIOACTIVE COMPOUNDS).

Prado et al., 2019



FAPESP - . .
WEEK Food Fibers as Bioactive R FAPESP  DFG il

GERMANY
Compounds

*Polysaccharides (> 10 U / 20 U) not hydrolyzed by human enzymes

Insoluble fiber :f, oy

sources Soluble fiber

s0ources

INSOLUBLE (non-fermentable)
SOLUBLE (fermentable)

* Soluble (Fermentable) Fibers (Pedrosa and Fabi, 2023):
= PECTINS / Oligosaccharides / Glycans / Gums
» Increase stool viscosity (satiety);
* Reduces glycemic response and plasma cholesterol;

* Fermentable by the human intestinal microbiota (not all
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Soluble fibers:

* Polysaccharides with High Molecular Weight
> Biological benefits:
» Immunomodulation (Prado et al., 2019)

* Fermentation by microbiota to SCFAs
> Biological benefits:
> Lower risk of cancer (Pedrosa and Fabi 2023)

* Not fermented: local / systemic action
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Fibers:

How to prospect bioactive

Sha SP et al. (2023) 10.3389/fmicb.2023.1260071
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TWO PECTIN-RICH FRUITS IN BRAZIL: PAPAYA AND PASSION

FRUIT ‘§
| Commercial centers: 4 world producer; 4t

most consumed fruit (bananas, apples,

oranges); ~ 30% wasted (harvesting,

transportation, over-ripening in centers)

Juice industry: 1st world
producer; 40% to industry; Peel

and mesocarp (albedo) ~ 50%

fruit weight
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Rhamnogalacturonan Il Homogalacturonan

Xylogalacturonan

@ @ ®=L-Arabinose’ @ =D-Apiose ¢ = O-Acetyl
© =L-Rhamnose @ -=L-Fucose ? = O-Methyl
@® -D-Glucuronic acid @ =L-Acericacid @ =D-Xylose = Borate
® =Kdo @® =D-Dha O

HOW CAN WE IMPROVE THE BIOLOGICAL ACTIVITY?
11
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- TEMPERATURE
- CHEMICALS Molecular
- ENZYMES Weight

- NATURAL RIPENING

Biological
Effects
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.‘m'. NATURAL PAPAYA RIPENING: PECTIN SOLUBILIZATION?

https://revistapesquisa.fapesp.br/frutos-maduros-por-caminhos-distintos/
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Analysis of Papaya Cell Wall-Related Genes during Fruit
Ripening Indicates a Central Role of Polygalacturonases

during Pulp Softening

Joao Paulo Fabi'?*, Sabrina Garcia Broetto’, Sarah Ligia Garcia Leme da Silva’, Silin Zhong?, Franco

Maria Lajolo™3, Joao Roberto Oliveira do Nascimento'’®

—

a; frontiers

In Plant Science Plant Physiology

/ﬁ‘ SECTION ABOUT ARTICLES RESEARCH TOPICS FOR AUTHORS = EDITORIAL BOARD o @ ‘ ARTICLE ALERTS

< Articles
ORIGINAL RESEARCH ARTICLE =%
{ .)
Front. Plant Sci. 27 July 2016 | https://doi.org/10.3389/fpls 2016.01120 c:”—k 4
updates

Physiological Degradation of Pectin in Papaya Cell Walls:
Release of Long Chains Galacturonans Derived from
Insoluble Fractions during Postharvest Fruit Ripening

Sabrina G. Broetto!, [E¥] Elias S. Aragjo, | | Joso R. O.

ﬁ Samira B.R. do Prado!, - Paulo R. Melfil, m Victor C. Castro-Alves?,

do Nascimento?? and Jodo P. Fabi?3"

ARTICLES

nature
plants

https://doi.org/10.1038,/541477-018-0249-z

Genome encode analyses reveal the basis of
convergent evolution of fleshy fruit ripening

Peitao LU, Sheng Yu, Ning Zhu'", Yun-Ru Chen", Biyan Zhou?", Yu Pan?, David Tzeng’,

Joao Paulo Fabi®?, Jason Argyris®5%, Jordi Garcia-Mas®5%, Nenghui Ye®, Jianhua Zhang®¥,
1%

Donald Grierson©78, Jenny Xiang®, Zhangjun Fei©, James Giovannoni'® and Silin Zhong
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Papaya NAC type positive feedback loop

Ethylene NAC -- = Ripening genes

‘ ® H3K2Tme3
-m&— * DNA methylation

Fabi et al., 2014; Prado et al., 2017
Luetal., 2018



Food Research International
Volume 131, May 2020, 108975

Metabolome and proteome of ethylene-treated

papayas reveal different pathways to volatile
compounds biosynthesis

Roberta Ghedini Der Agopian ® 1 &, Jodo Paulo Fabi # P 15, Beatriz Rosana Cordenunsi-Lysenko P & =

PROTEOMICS

METABOLOMICS

TRANSCRIPTOMICS

cells

Article

The Influence of Ethylene on Pulp Softening

1,2,4,%

and Jodo Paulo Fabi

Caroline Giacomelli Soares 1'%, Samira Bernardino Ramos do Prado 12, Sénia C. S. Andrade 3

Systems Biology Applied to the Study of Papaya Fruit Ripening:
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Massive pectin solubilization during ripening: possible

bioactive effects of RIPE PECTINS
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OPEN - Ripening-induced chemical
-modifications of papaya pectin
- inhibit cancer cell proliferation

: Samira Bernardino Ramos do Prado?, Gabrielle Fernandez Ferreira®, Yosuke Harazono??3,
! Tania Misuzu Shiga!, Avraham Raz?, Nicholas C. Carpita® & Joao Paulo Fabi®5¢

Received: 17 July 2017
Accepted: 13 October 2017
Published online: 29 N ber 2017

International Journal of Biological Macromolecules 126 (2019) 170-178

Contents lists available at ScienceDirect

International Journal of Biological Macromolecules

journal homepage: http://www.elsevier.com/locate/ijbiomac

Chelate-soluble pectin fraction from papaya pulp interacts with W
galectin-3 and inhibits colon cancer cell proliferation

Samira Bernardino Ramos do Prado ?, Gustavo R.C. Santos ", Paulo A.S. Mourio °, Jodo Paulo Fabi #¢*
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International Journal of Biological Macromolecules 164 (2020) 2681-2690

Contents lists available at ScienceDirect

International Journal of Biological Macromolecules

journal homepage: http://www.elsevier.com/locate/ijbiomac

The acid and neutral fractions of pectins isolated from ripe and overripe j?
papayas differentially affect galectin-3 inhibition and colon cancer —
cell growth

Lucas de Freitas Pedrosa ?, Rodrigo Guimaraes Lopes ?, Jodo Paulo Fabij P<*

- Ripening-dependent

- Structure-dependent

- In vitro anticancer activity
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Contents lists available at ScienceDirect
Carbohydrate Polymers

journal homepage: www.elsevier.com/locate/carbpol

<a,b,d,*
Paulo Fabi™"™ %

Ripe papaya pectins inhibit the proliferation of colon cancer spheroids and
the formation of chemically induced aberrant crypts in rats colons

Janaina L.S. Donadio ™!, Samira Bernardino Ramos do Prado ©', Caroline Giacomelli Soares?,
Rodrigo Invernort Tamarossi “, Renato Heidor?, Fernando Salvador Moreno ?, Joao
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Updates

HCT-116

Controle
vivo

3D COLON CANCER CELLS
"TREATMENT WITH PECTINS

RIP
B fer-11o

20
o -
15 g5 i
£
10 2 104 ¥
E : ]
b O ;
5 e s B
0 T T T T ) T T T T
24h 48h 72h 96h 24h 48h 72h 96h
Tempo Tempo
HT-29 D HT-29
20 20
15 £ 15+
€
T E i
10 - ‘S 10
T é - !
4 (5] -
5 2 5+ F
o ! ' ! T 0 T T T T
24h 48h 72h 96h 24h 48h 72h 96h
Tempo Tempo

n
®
5
S
=
Z
~
)
=

o
=
=
S
>
=

Verde
0.1%

Maduro
0.1%

Controle
morte

HT-29

Controle
vivo

Verde
0.1%

Maduro
0.1%

Controle
morte

HCT-119/NIH3T3

Controle
vivo

Verde
0.1%

Madure
0.1%

Controle

morte
HT-29/NIH3T3

Controle

vivo

Verde
0.1%

Maduro
0.1%

Controle
morte

HCT116

HT20

NIH3T3

HCT116/

NIH3T3
13

HT29/
NIH3T3

FITC TRITC

(Verde 0.1%) Maduro (0.1%)

Deutsche
Forschungsgemeinschaft

48h 72h

MERGE TRITC MERGE FITC TRITC MERGE

48h 72h

TRITC MERGE TRITC MERGE



FAPESP
WEEK 'JAPESP DFG FDoErL;t:h[LTnEgsgememschaﬁ
GERMANY Ty

March 25-26", 2025

ay &
Unripe papaya Ripe papaya 30
® control AOM @ po papay o - papay — *
pectin pectin o * \
5
— 20+ A
total =1 total >2 0 A
30+ : ;) A
= —— — _g_ Ay, A vy
o e O 10- A vy
a I * ] o ® u [ | A, AA
204 PY : e © u Iy volvY
: L
o - 0l T S
5 &\ - J@ ® .— 0 & T T T
k= ol
il 10- o < & '3 °
L : N N & o
‘&, . @ o & J@ C)O O @(;0
2 S 'A
.. @ ._ﬁ‘ _ ?Q® §
0 T T T T T T %Q‘

E
S
<
O




100
WEEK Richness A Bray-Curtis
-value Kruskal-Wallis: 0.00434 ,
G ERMANY P Permutation: p-value = 0.001
. === J& AOM Control Ripe Unripe 75
Acetate | | Propionate I I Butyrate I = —
pvalue Anova=0.0192 o . p-value Anova <0.0001 p-value Anova = 0.0948 9 B o Genus
& .
159 I :[. i . _g’ S . Blautia - Mediterraneibacter
2 ) L e 0.4 1 Clostridium - Others
© 1.0 S = o P
= 19 {. o ']:. 3 g s Q\Q X 50 Faecalibaculum Paeniclostridium
& <
= 054 Q } . 3 E Lactobacillus Romboutsia
- d # ;l. ® 20 ‘tr_ 0.0 - Ligilactobacillus Terrisporobacter
0.01 =1 N . Limosilactobacillus
z i3 a2 2 z I3 2 2 I3 a2 a2 < <
S £ ® E 2 £ & £ £ & § S
3 3 S 3 3 = O 04+ 25
p-value Turkey test p-value Turkey test 1.5 o T
AOM -Ripe = 0.0144 AOM -Ripe < 0.0001 .
AOM-Unripe = 0.0194 AOM-Unripe < 0.0001
Control - Ripe = 0.0008 b & Z £
Control-Unripe = 0.0061 Y,,C‘ i ﬁ(} @T Q\\\‘ ) . ’
S Y -0.5 0.0 05
Dunn's test: Control- AOM = 0.0473
Control-Unripe = 0.0143 PCoA 1 (4820% ) 0
Ripe - Unripe = 0.017 F=488R*=0.44 5 @
= E=1 QL =3
S C FA 2 3 2 5
° Di it Di t
Lactobacillus_johnsonii Lactobacillus_intestinalis
Lactobacillus Limosilactobacillus p-value Kruskal-Wallis:0.0108 p-value Kruskal-Wallis:0.0184
p-value Kruskal-Wallis: 0.0184 p-value Kruskal-Wallis: 0.0093 6 d .
D 20 4 o 31
& 20 * S ol g 8 -
8 8 . g =
c 4z - c * C 4 £
8 8 24 8 . * 8
o . ] ] © 6
a 104 F— a - = iy
() 4 ] . > . > -
> s 1 =2 E-] .
.ﬁ 54 - ﬁ . %: % 3
o] . o] == i—l— 14 @ 14 -
P 0] —eesw .y . #-_—‘ ol ewe—r R . [ ) eal s — * .
\-§ (" B '% é (')\ s '@ N4 e o o e * . s . ' 4 0 e . ] o * -
(8) & Q.\Q & &) & Q}Q & \ Y y & % £ o o
v S o v <& i & & o & & P 4 o P
Dunevs test kg Dunn's test Dunn’s lest
Agg&clg?;OI‘:OOéJgf; Aggnﬁc;g?pi?l—: 00 0%20158 AOM-Control= 0.0197 AOM-Control= 0.0444
(e sl s AOM-Ripe = 0.0007 AOM-Ripe = 0.0012
AOM-Unripe = 0.0244 AOM-Unripe = 0.0201 AOM-Unripe = 0.0234 AOM-Unripe = 0.0165

Genu
Q

Specie

Q




FAPESP

» B
GERMANY PATENT THPEP  OFGET

Fabi, J.P.; Prado, S.B.R.; Shiga, 1. “Process for the Extraction and
Isolation of Food Fibers Rich in Pectins from Papayas and its Use. Brazil.
Patent: Innovation Privilege. Registration number: BR10201807478,
Institution of registration: INPI - National Institute of Industrial Property.

Deposit: 29/11/2018; Granted: 24/10/2023

“GREEN”
TECHNOLOGY
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PASSION FRUIT
FLOUR

@uw 1 | FARINHA DE CASCA DE
-— " | MARACUJA

g FARINHA DE MARACUIA : Lo imciasescocres |

34

s et (o et

iRt 2 s e ) S 06

s s el o, B

mocoE siren

‘Coserrar 3 abigo dalu, calor e midade.

o o suloc oveRTE M sTEM Evatics.
ourscusas o

BT

- LESS THAN 20% w/w OF SOLUBLE PECTINS
- EXTREMELY HIGH-MOLECULAR WEIGHT

e L PECTINS
e — -




Deutsche
Forschungsgemeinschaft

Carbohydrate Polymers 335 (2024) 122010
Contents lists available at ScienceDirect 'JAPESP DFG
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o \."[ S5
ELSEVIER journal homepage: www.elsevier.com/locate/carbpol
()
Assessing high-temperature and pressure extraction of bioactive Rt
water-soluble polysaccharides from passion fruit mesocarp
Lucas de Freitas Pedrosa »b.¢ Dimitrios Kouzounis ¢, Henk Schols, Paul de Vos®, Joao
Paulo Fabi *®%"
Water-soluble fraction Calorechal cancercal
model activity

Thermal modification

H,O \

Structural characterization
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PATENT APPLICATION

Fabi, J.P.; Pedrosa, L.F. “Extraction, purification and
production modified pectins from passion fruit flour with

beneficial biological effects”. Deposit PCT: 28/02/2025.

“GREEN” TECHNOLOGY

DFG Deutsche
Forschungsgemeinschaft
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Any questions?

Thanks!

You can find me at:

jpfabi@usp.br

@@joaopaulofab
https://sites.gbogle.com/view/biopol-I



https://sites.google.com/view/biopol-lab
https://sites.google.com/view/biopol-lab
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