


DISORDERS OF ‘DYSBIOSIS’

MICROBIOME IMBALANCE NOT AN
INFECTION
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THE POURBAIX PLOT (Eh vs pH)

Evaluating soil health Managing soil remediation
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SOIL MICROBIOME COMPOSITION
ACCORDING TO PADDY VARIETY &
NON PADDY MATERIAL
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Top 20 Abundant Species

Anaerolinea_unclassified

. Gemmata_unclassified
Anaeromyxobacter_unclassified

| Streptomyces_unclassified

. Bacillus_unclassified

. Candidatus_Solibacter_unclassified
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. Bradyrhizobium_unclassified

. Methanosarcina_mazei
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. Pseudomonas_unclassified
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MICROBIAL ASSOCIATION WITH
PHYSIOCHEMICAL PARAMETERS




INTEGRATION WITH PARRY AGRO
IRRIGATIONAL PRACTICES

FIB-SOL NPK gel @ 250
ml /hectare each

FIB-SOL SOIL GEL, BB
GEL and META-GEL
@62.5 ml/hectare each

APPLICATION

NPK and SOIL gel: Soil
drenching
450L/hectare (Estate
practice volume) using
High volume sprayer

BB and META: Foliar
90Ltrs/hectare. Power
sprayer




PCoA 2 (12.3%)

FIB-SOL TREATED CHEMICAL PLOTS
SHOWS PATTERN SIMILAR TO ORGANIC
PLOTS
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POURBAIX DIAGRAM: EXTENSION!

Redox potential
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EXTENSION

POURBAIX DIAGRAM




PERTURBATION USING SPECIFIC PROBIOTIC STRAINS
TO FORCE THE SYSTEM INTO EQUILIBRIUM
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GUT MICROBIOME IN HEALTH

Function
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FOOD MAP OF INDIA

Kashmir

Must try: Gustaba,
Tabak Maz, Dum Aloo,
Haak Or Karam ka Saag
Chandlgarh
Must try: Butter -
chicken, Tan
doori Chicken,

Must try: Dal Makhani, Makke

di Roti-Sarson da Saag Mutton Pulao
Chana-Bhature, Amritsari
Machchi and Kulcha

Haryana

Must try: Kachri ki 5abzi, Cholia
(Green Gramy),

Chaach-Lassi, Bajre ki Khichdi

Dethi

Himachal Pradeh

Must try: Sidu, Aktori

and Dham (a vegetarian Sikkim

mid-day meal cooked by Must try: Momos,

™
£ Uttar Pradeh

Must try: Kababs, Bihar
Biryanis, Bedimi Aloo  Must try: Litti (baked balls of
Kachori, Halwa, wheat), Sattu (ground gram),

Must try:

Chaat, Tandoori Chicken, |
Paranthe, Nagauri-Hal- "\ »
wa, Chole Bhature

Rajasthan
Must try: Dai-Baati-Churma,
Ker-Sangari, Lal Maas

Gatte, Pyaaz ki Kachori

Thepla, Dhokla, Khandwvi,
Handvo, Panki

Madhya Pradesh
Must try:
Lapsi, Bafla, Bhutte ki
Khees, Bhopali Kababs,
Orlssa
Must try: Fish Orly,
Mmﬁm Khirmohan, Rasabali,
Shrikhand, Thalipeeth, Chhenapodapitha,
Vada Pao, Modak
e Andhra Pradesh

Goa

Must try: Vindaloo,
Xacuti, Bibinca,
Prawn Balchao

Karnataka

Must try: Bisi Bele Bhaat,
Kesari Bath, Mysore Pak,
Dharwad Pedha, Chiroti

Sadya meal, Awaf
Malabar Parotha,
Payasam, lrachi Stew

Must try: Hyderabadi Biryani,
Mirchi ka Salan, Ghongura
pickle, Korikoora

Chhattisgarh

Must try: Bafauri, (a sweet
made with chana dal), Kusli, (@
sweet made with flour and
semolina), Red Ant Chutney

Pondicherry
Must try: Kadugu
Yerra, Vendakkai
Patchaddy

Tamil Nadu

Must try: Appam, Dosai, idli,
Sambhar, Rasam, Chettinad
chicken, Pongal

Benarasi Chaat Khaja, Khubi ka Lai, Anarasa, Tilkut

Must try: Bhapa Hifish,
Rosogulla, Mishti Doi

Must try:

Boti Brahmins) thukpa, Gundruk,

Phagshapa and Sael s

Roti
Uttarakhand Must try: Maasor
Must try: Aloo ke | Tenga, Pith
Gutke, Kaapa, Jharkhand s
Jhangora (millets) Must try: Thekua, Pua, runac
ki Kheer, Chainsoo Pittha, Marua-ka-Roti - g S

Must try: Apong (local beer)

Tripura
Must try: Chakhwi,
Muwkhwi, Muitru

Mizoram
Must try: Zu(a
special tea)

Manipur
Must try: Iromba,
Kabok, Chakkouba

Nagaland
Momos, Rice Beer
and Cherry Wine

Meghalaya
Must try: Jadoh,
kyat (local beer)
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; International Joumal of
W) Ermen s MoPy)
Article
Effect of Native and Acetylated Dietary Resistant

Starches on Intestinal Fermentative Capacity of
Normal and Stunted Children in Southern India

Ramadass Balamurugan ', Srinivasan Pugaz}lendhl , Gowri M. Balachander 1%,
Tamilselvan Dhannalmgam Elissa K Mortimer 20, Geetha L. ana]sam}r i

Richard J. Woodman ', Rosie Meng ?, David H. Alpers *, Mark Manary *, Henry J. Binder ?,
Ian L. Brown °, Graeme P. Young ? and Balakrishnan 5. Ramakrishna ®*5(
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PREBIOTIC ON FECAL PH: OUR STUDY

Effect of HAMS and HAMSA on Fecal

pH Withholding
= prebiotic days 15-
< 28):
. pH reverts back to
high values.
a4, | LOWFECAL pH:
"7 7 7 Owsscesmosmsy | an indicator of
\: Az sl healthy colonic
— — microbiome

* Significantly lower versus day0:p<0.05,** Significantly lower versus day 29:p<0.05



LLONG TERM DIET IN ADULTS

B Rural
B Tribal

Balamurugan R et al, IJMR,2017



LOwW LACTOBACILLI AND
BIFIDOBACTRIUM!
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ROSEBURIA FAECIS AND NLR
PREDICTIVE OF ANEMIA AMONG LMICs.

Rural Vs tribal (Age-Gender matched) S el —
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3 3 H Balamurugan R et al, unpublished
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SFB IN ANEMIC AMONG LMIC

Study Groups

— Anemic
— Non Anemic

0.006 1

0.004

0.002

1 2 3
Neutrophil/Lymphocyte Ratio

NLR is not different: Anemic
and non-anemic.

Correlate anemia with a
higher SFB frequency.

Trend of increased SFB
frequencies with increased
systemic inflammation in the
context of anemia.

SFB closely interacts with the
host.

Balamurugan R et al, unpublished
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THE ENTEROCYTE IRON TRAP: THE “TRIPLE-PATHWAY" PARADOX

The Standard View (The "Outside” Problem)
For decades, Iron Deficiency Anemia (IDA) was
treated as just an "emply tank.”

bétn Laking it
it for & months .b
am | stil

iron deficency, Juit
teke more iron! Your

Obligate Anaerobic

Zooming into the Duodenum (Microbiota & Redox Shift)
In hea'th, an Obligate Anaerobic Brake maintains a Balanced Redox environment.
In IDA, this Ecological Control is lost (p=0.009), creating an Oxidizing Niche.

N

HEALTHY

Werestict 3
dversty and
et stabelty’ g A

The Starving Enterocyte (“Apical Desperation®)
The cell is stamn%al desperately upregulates

both apical and basolateral iron importers.
oMt o - © ° memptyl
(Apical Open all the doors! |
Desperation) Grab iron from

The Enterocyte Iron Trap (Post-Translational Block)
This is the Enterocyte lron Trap. Iron enters hyperactively
but is sequestered due to a post-translational block,
creating a functional ‘one-way door.”

'm stufled with iron, |
but the exit is broken! |

Breakmg the Enterocyte Iron Trap

*Research ongoin
ASSOCIATION O1T NOST reaox statu

The Central Hub (The IncRNA Regulator)
A previously unknown “Central R Hub“~IncRNA

LOC124902620~links the dysbiosis to the iron trap genes,

coordinating the entire process. *Mechasism requires further vaidasion

am the master coordnstor.
As long 33 | irtegrate these
dysbiotic signals, the
U stays shat

SLC40A1

(Ferroportin)

IncRNA

N
Dysbiotic
Bacteria _\’t

L0C124902620

SLC11A2
(OMT1)

TFRC

Inflammatory
Genes

ical a

Breaking the Trap (Targeted Therapeutics)
To cure refractory IDA, we must hit the specific

targets to Break the Trap.
g/ Target the ROOT CAUSE:
2 & | Dysbiosis — Inflammation — Ferroportin Degradation
-.'i’ M&obw-'bmmq-haﬂon

Fust, we restore the
Darrier ard damgen the riple-

A new frontier in treatmg refractory IDA

lications under development
Iitn micropidail aiver Ity dana gene expression

12500



How can we manipulate the gut microbiota to
improve health?

probiotic

prebiotic

Dietary interventions

Fecal Transplant
or Fecally Derived

Microbes Fermented foods



LOCAL SUPERFOODS

Probiotics +Postbiotics




Leuconostoc lactis Lactobacillus murinus
Lactobacillus fermentum

Cronobacter malonaticus

DIET-MICROBIOME-FRW
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DIET-MICROBIOME

100_ I I

Panchamrutham 0,

Abundant Species

. Lactobacillus_delbrueckii

. Bifidobacterium_longum

. Lactobacillus_backii

. Streptococcus_Unclassified
Lactobacillus_Unclassified

. Lactobacillus_fermentum

. Enterobacteriaceae_Unclassified

. Pseudomonas_Unclassified
Streptococcus_thermophilus
Serratia_Unclassified

. Bifidobacterium_adolescentis
Clostridiales_Unclassified

. Lachnoclostridium_Unclassified

. Enterobacterales_Unclassified

. Blautia_Unclassified

~l
[3,]

Relative Abundance (%)
[4,]
o

N
(34}

Naybba Nay'oba

100+ Composition 1 Composition 2

Top 10 Abundant Species

. Lactobacillus delbrueckii

B streptococcus mutans

. Lactobacillus fermentum

. Lactobacillus backii

B clostridium perfringens
Clostridium butyricum

. Lactococcus lactis

. Weissella cibaria

. Clostridium tyrobutyricum

. Streptococcus halotolerans

0 -

Dr.Bala Dr.Giri  Dr.Mahalingam MSReddy Rishikesh

Relative Abundance (%)
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FROM MICROBES TO METRICS: GUT
PACE PREDICTS INFANT HEIGHT

Nayoba Intervention © Control © Intervention
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Metric Value

275

2.50

2.256

=
=

=
=]

=y
o
(4]

-
(==}
o

=]
(52}

NAYOBA INTERVENTION ON MILK

Volcano Plot: Intervention vs Control

MICROBIOME
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WE FEED THE MICROBES

Diversity probiotic

Functions prebiotic

Dietary interventions

Fermented foods

Fecal Transplant
or Fecally

Signatures Derived
Microbes
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