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La microbiota ho explica tot?

Maria Branyes




— De que parlarem?

EL MICROBIOMA COM A




Al final de la xerrada, haureu de ser capacos d’explicar.....

Com un tros de broquil pot educar el nostre
?

Per quina rad menjar de nit ens dona
?

Per quina rad i per que
I'index glucemic cal redefinir-lo?

Com pot ser que la microbiota afecti els trastorns
d’angoixa o la depressio?

¥ DRIVING THE FUTURE §

PRE[:|3|UN Com la microbiota afecta | pot millorar el
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“What more powerful form of study of mankind could
there be than 1o read our own Instruction book?*
-Francis S. Coling

ill

People also ask

How much is FC Barcelona worth?

How much does it cost to buy FC Barcelona?

So, the building, equipment and staff plus the fact that it will produce star players, |
think that it would be worth around 70 million. Also, we have to remember Camp
Nou, Barcelona's stadium. When Camp Nou was built, it cost 1.7 billion euros.
Altogether, Barcelona costs 2.62 billion euros.
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Que varem aprendre del HGP

99.6% identics

d8% of DNA is brossa




di som tan semblants geneticament,
Lom s'explica
tanta variabilitat biologica?

49.6% identical



No estem sols...

.tenim el nostre
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El que importa no és |a quantitat sind la seva diversitat
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Commensal bacteria play a role in mating preference

of Drosophila melanogaster

Gil Sharon?, Daniel Segal®, John M. Ringob, A

2010

am Hefetz", llana Zilber-Rosenberg®, and Eugene Rosenberg™'

2Department of Molecular Microbiology and Biotechnology, Tel Aviv University, Tel Aviv 69978, Israel; ®School of Biology and Ecology, University of Maine,
Orono, ME 04469; “Department of Zoology, Tel Aviv University, Tel Aviv 69978, Israel; and 918 Rachavat llan St., Givat Shmuel 51905, Israel

Edited by R. John Collier, Harvard Medical School, Boston, MA, and approved September 28, 2010 (received for review July 12, 2010)

Development of mating preference is considered to be an early
event in speciation. In this study, mating preference was achieved
by dividing a population of Drosophila melanogaster and rearing
one part on a molasses medium and the other on a starch medium.
When the isolated populations were mixed, “molasses flies” pre-
ferred to mate with other molasses flies and “starch flies” pre-
ferred to mate with other starch flies. The mating preference
appeared after only one generation and was maintained for at
least 37 generations. Antibiotic treatment abolished mating pref-
erence, suggesting that the fly microbiota was responsible for the
phenomenon. This was confirmed by infection experiments with
microbiota obtained from the fly media (before antibiotic treat-
ment) as well as with a mixed culture of Lactobacillus species and
a pure culture of Lactobacillus plantarum isolated from starch flies.
Analytical data suggest that symbiotic bacteria can influence mat-
ing preference by changing the levels of cuticular hydrocarbon sex
pheromones. The results are discussed within the framework of
the hologenome theory of evolution.

holobiont | hologenome | Lactobacillus | microbiota | symbiosis

M ating preference is considered one of the mechanisms for the

origin of new species (1-4). Experimentally, mating prefer-

el teu

identification. Scveral replicates of cach cxperiment were per-
formed with the wing clippings alternating between populations
(i.e., half of each experiment was done with wing clipping of flies
from one treatment, and the other half was the reciprocal). Even
though wing clipping has been previously shown not to affect
mating preference in Drosophila (9, 10), we used a counter-
balanced design for mating preference tests to control for any
possible wing clipping effects.

In the first cxperiment, the mating preference test was per-
formed after 11 generations (Fig. 1B). Of the 38 recorded mat-
ings, 29 were homogamic, i : i
females” and “CMY mal :
nine were heterogamic (i.e., “starch” x “CMY”). These results
demonstrate a significant positive sexual isolation index (SIT)
(11): SII = 0.53 + 0.14 (SEM) and P = 0.0012 (binomial test),
with the following assumptions:

homogamic matings — heterogamic matings

Sl =
n(total matings)

1

depen de |a teva
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— Lom funciona el microbioma
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Original Investigation | Public Health

Rotating Night Shift Work and Healthy Aging After 24 Years of Follow-up

in the Nurses' Health Study

Lower healthy ageing

Hongying Shi, PhD; Tianyi Huang, ScD, MSc; Eva S. Schernhammer, MD, DrPH; Qi Sun, MD, ScD; Molin Wang, PhD

Abstract

Key Points
Question Is rotating night shift work

IMPORTANCE Rotating night shift work is associated with higher mortality. Whether it is also
associated with overall health among those who survive to older ages remains unclear.

prospectively associated with healthy
aging that simultaneously considers
chronic diseases, cognitive and physical

OBJECTIVE To examine whether rotating night shift work is associated with healthy aging after 24
years of follow-up in the Nurses' Health Study, a cohort study among registered female nurses.

DESIGN, SETTING, AND PARTICIPANTS For this cohort study, a comp
phenotype was ascertained among 46 318 participants who were aged
major chronic diseases in 1988 when the history of night shift work was
analysis in which cognitive function decline was considered in the healt
nurses were involved. Data were analyzed from March 1to September 3

EXPOSURES Duration of rotating night shift work.

MAIN OUTCOMES AND MEASURES Healthy aging was defined as rea
and being free of 11 major chronic diseases, memory impairment, physic
mental health.

RESULTS Of 46 318 female nurses (mean [SD] age at baseline, 55.4 [6.
achieved healthy aging after 24 years of follow-up. After adjusting for e
confounders, compared with women who never worked rotating night
healthy aging decreased significantly with increasing duration of night
were 0.96 (95% Cl, 0.89-1.03) for 1to 5 years, 0.92 (95% Cl, 0.79-1.07)
(95% Cl, 0.69-0.91) for 10 or more years of night shift work (P = .001 fo
not differ substantially by age and lifestyles and was consistent for 4 ind
aging. Results were similar in a secondary analysis, with an odds ratio of
P < .001 for trend) comparing 10 or more years of night shift work vs no

CONCLUSIONS AND RELEVANCE In this cohort study, rotating night s
decreased probability of healthy aging among US female nurses. These
excess night shift work is a significant health concern that may also lead
among older individuals.

JAMA Network Open. 2022;5(5):€2210450.
Corrected on June 1,2022. doi:10.1001/jamanetworkopen.2022.10450

function, and mental health?

MAIN OUTCOMES AND MEASURES Healthy aging was defined as reaching at least 70 years of age
and being free of 11 major chronic diseases, memory impairment, physical limitation, or deteriorated
mental health.

RESULTS Of 46 318 female nurses (mean [SD] age at baseline, 55.4 [6.1] years), 3695 (8.0%)
achieved healthy aging after 24 years of follow-up. After adjusting for established and potential
confounders, compared with women who never worked rotating night shifts, the odds of achieving

healthy aging decreased significantly with increasing duration of night shift work. The odds ratios
were 0.96 (95% Cl, 0.89-1.03) for 1to 5 years, 0.92 (95% Cl, 0.79-1.07) for 6 to 9 years, and 0.79
(95% Cl, 0.69-0.91) for 10 or more years of night shift work (P = .001 for trend). This association did
not differ substantially by age and lifestyles and was consistent for 4 individual dimensions of healthy
aging. Results were similar in a secondary analysis, with an odds ratio of 0.73 (95% Cl, 0.60-0.89;

P < .001 for trend) comparing 10 or more years of night shift work vs no night shift work.

CONCLUSIONS AND RELEVANCE In this cohort study, rotating night shift work was associated with
decreased probability of healthy aging among US female nurses. These data support the notion that
excess night shift work is a significant health concern that may also lead to deteriorated overall health
among older individuals.

JAMA Network Open. 2022;5(5):e2210450.
Corrected on June 1,2022. doi:10.1001/!

Dose response effect

findings of this study further sugg
that shift work is also associated
worse overall health among womi

survive to older ages.

+ Supplemental content

Author affiliations and article informatiol
listed at the end of this article.
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No hi ha bacteris bons o dolents...

Cell

A Dietary Fiber-Deprived Gut Microbiota Degrades
the Colonic Mucus Barrier and Enhances Pathogen
Susceptibility

FR/FF diet
Fiber-rich (FR) diet Fiber-free (FF) diet (no commensal microbiota)

TSNy -
ZElee,

*

Mature mucus layer: Microbiota eroded mucus Immature barrier function
intact barrier function layer: barrier dysfunction

_?‘.. Fub_er-‘(je[_;»radmg rv.vluﬂcus-dggradmg @ Mucosal pathogen [l Bacterial dietary- ] Bacterial host-secreted
microbiota microbiota fiber degradation mucus degradation
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El seqon cervell?

En le budell tenim:

|08 neurones (cervell: 101)
80% of immune cells!

90% de la serotonina
(en el cervell<lD% produccid)

(O _'
9" Afferent nerve
‘ terminal




— BRAIN-GUT AXIS: psicobidtics
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Forced swim test
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Probiotic Reduces Anxiety and Behavioural Despair
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People tend to regain their weight after a successful

BEFORE

-

Fifth diet
Fourth diet
Third diet

Relation between visceral and subcutaneous obesity:
TOFI (thin on the outside, fat on the inside)

Trunk fat: 12.8 (I)

ASAT: 8.2 (1)
IAAT: 4.6 (1)

IAAT/ASAT: 0.56

Trunk fat: 12.8 (I)

AS
IAAT: 6.3 (I)

IAAT/ASAT: 0.97

d (FHM.),

Body-Weight Fluctuations and Outcomes
in Coronary Disease

Body-weight fluctuation is a risk factor for death and coronary nts in patients
without cardiovascular disease. It is not known whether variability in body weight
affects outcomes in patients with coronary artery disease.

METHODS
We determined intraindividual fluctuations in body weight from baseline weight
and follow-up visits and performed a post hoc analysis of the Treating to New
Targets trial, which involved assessment of the efficacy and safety of lowering
low-density lipoprotein cholesterol levels with atorvastatin. The primary outcome
was any coronary event (a composite of death from coronary heart dise:
fatal myocardial infarction, resus ardiac arrest, revascularization, or angina
Secondary outcomes were any cardiovascular event (a composite of any coronar
vent, a cerebrovascular event, peripheral vascular disease, or heart failure), death,
myocardial infarction, or stroke.

RESULTS

Among 9509 participants, after adjustment for risk factors, baseline lipid levels

mean body weight, and weight change,

ability (measured according to av X ive variability and used as a time-

dependent covariate) was associated with an increase in the risk of any

event (2091 events; hazard ratio, 1.04; 95% confidence inte;

P=0.01), any cardiovascular event (2727 events; hazard ratio, 1.04; 95% CI, 1.02 to

1.07; P<0.001), and death (487 events; hazard ratio, 1.09; 95% CI, 1.07 to 1.12;

P<0.001). Among patients in the quintile with the highest variation in body weight,

the risk of a coronary event was 64% higher, the risk of a cardiovascular event 85°

higher, death 124% higher, myocardial infarction 117% higher, and stroke 136¢
than it was among those in the quintile with the lowest variation in body

weight in adjusted model

CONCLUSIONS

Among participants with coronary artery disease, fluctuation in body weight wa

associated with higher mortality and a higher rate of cardiovascular events indej

dent of traditional cardiovascular risk factors. (Funded by Pfizer; ClinicalTrials.gov

number, NCT00327691.)

N ENGL) M

The New England Journal of Medicine

Downloaded from nejm.org on February 22, 2021. For personal use or ther uses without permission

Copy ©2 Massachusetts Medical Soci
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Persistent microbiome alterations modulate the
ieting weight regain

mik Itav, Daphna Rothschile T. Meijer, Maay
Ha

Nature 544-551(2016) | Cite this article
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Abstract

g the obesity pander iderable efforts are devoted to the development of
effective weight reduction strategi 2 ieting indivi fail to maintain a long-

mice. We develop amachine-|

Together, our
obiome contribution t3 iczelerat 2l post-giesin ight
g approaches may help to diagnose and treat
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Antibiotic treatment abolishes
effect of previous obesity

. NC
 primHFD
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Weight (g)
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Groups
on HFD

Antibiotics === . .o (weeks)
(all groups)

Thaiss et al., Nature 2016

Hi ha"memaria d'obesitat” que depén de |a microbiota intestinal
Efecte "yo-yo" es pot prevenir o modificar amb antibiatics
Effecte "yo-yo" es pot eliminar amb alguns post-biatics: flavonoids (apigenin i naringin)
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Duodenal Infusion of Donor Feces for Recurrent
Clostridium difficile

ABSTRACT

BACKGROUND
Recurrent Clostridium difficile infection is difficult to treat, and failure rates for anti-
biotic therapy are high. We studied the effect of duodenal infusion of donor feces
in patients with re ifficile infection.

THODS
We randomly assigned patients to receive one of three therapies: an initial vanco-
mycin regimen (500 mg orally four times per day for 4 days), followed by bowel
lavage and subsequent infusion of a solution of donor feces through a nasoduode-
nal tube; a standard vancomycin regimen (500 mg orally four times per day for
14 days); or a standard vancomycin regimen with bowel lavage. The primary end
point was the resolution of diarrhea associated with C. difficile infection without
relapse after 10 weeks.

RESULTS
The study was stopped after an interim analysis. Of 16 patients in the infusion
group, 13 (81%) had resolution of C. difficile~associated diarrhea after the first infu-
sion. The 3 remaining patients received a second infusion with feces from a differ-
ent donor, with resolution in 2 patients. Resolution of C. difficile infection occurred
in 4 of 13 patients (31%) receiving vancomycin alone and in 3 of 13 patients (23%)
receiving vancomycin with bowel lavage (P<0.001 for both comparisons with the
infusion group). No significant differences in adverse events among the three study
groups were observed except for mild diarrhea and abdominal cramping in the in-
fusion group on the infusion day. After donor-feces infusion, patients showed in-
creased fecal bacterial diversity, similar to that in healthy donors, with an increase
in Bacteroidetes species and clostridium clusters IV and XIVa and a decrea:
Proteobacteria species.

e in

The infusion of donor feces was significantly
recurrent C. difficile infection than the use of vancomycin. (Funded by the Nether-
lands Organization for Health Research and Development and the Netherlands
Organization for Scientific Research; Netherlands Trial Register number, NTR1177.)

more effective for the treatment of

From the Departments of Internal Me:
E.N., AV, M.N., P.S)), Microbiology
. Gastroenterology (J.FW.M.8.,
(J.G.PT) and the
arch Unit (M.GW.D), Aca-
demic Medical Center, University of Am-
sterdam, Amsterdam; the Laboratory of
Microbiolo g 3
Wageningen (S.F, EG.Z., W.MV); the
Department of Experimental and Medical
Microbiology, Leiden University Medical
Center, Leiden (EJ.X); and the Department
of Gastroenterolog,
Hague (JJ.K) — all in the Netherlands;
and the Department of Bacteriology and
Immunology,
of Helsinki,
reprint requests to Dr. Keller at the Aca-
demic Medical Center, Department of
Gastroenterology, Meibergdreef 9, 1105
AZ Amsterdam, the Netherlands, or at
keller@hagaziekenhuis.nl.

This article was published on January 16,
2013, at NEJM.org.
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Original Investigation | Dlabetes and Endocrinology

Effects of Fecal Microbiome Transfer in Adolescents With Obesity

The Gut Bugs Randomized Controlled Trial

é G. B. Derraik, PhD; Benjamin B. Albert, PhD; Valentina Chiavaroli, PhD;

Justin M. O'Sullivan, PhD; Wayne S. Cutfield, MD

Abstract

IMPORTANCE Treatment of pediatric obesity is challenging. Preclinical studies in mice indicated
that weight and metabolism can be altered by gut microbiome manipulation.

OBJECTIVE To assess efficacy of fecal microbiome transfer (FMT) to treat adolescent obesity and
improve metabolism

DESIGN, SETTING, AND PARTICIPANTS This randomized, double-masked, placebo-controlled trial
(October 2017-March 2019) with a 26-week follow-up was conducted among adolescents aged 14

to 18 years with a body mass index (BMI; calculated as weight in kilograms divided by height in
meters squared) of 30 or more in Auckland, New Zealand. A total of 87 individuals took part—565
individuals responded to advertisements, 328 were ineligible, and 150 declined participation. Clinical
data were analyzed from September 2019 to May 2020.

INTERVENTIONS Single course of oral encapsulated fecal microbiome from 4 healthy lean donors
of the same sex or saline placebo

MAIN OUTCOMES AND MEASURES Primary outcome was BMI standard deviation score at 6 weeks
using intention-to-treat analysis. Secondary outcomes included body composition, cardiometabolic
parameters, well-being, and gut microbiome composition.

RESULTS Eighty-seven participants (59% female adolescents, mean [SD] age 17.2 [1.4] years) were
randomized 1:1, in groups stratified by sex, to FMT (42 participants) or placebo (45 participants).
There was no effect of FMT on BMI standard deviation score at 6 weeks (adjusted mean difference
[aMD] -0.026; 95% CI -0.074, 0.022). Reductions in android-to-gynoid-fat ratio in the FMT vs
placebo group were observed at 6, 12, and 26 weeks, with aMDs of -0.021(95% Cl, -0.041 to
-0.001), -0.023 (95% (I, -0.043 to-0.003). and -0.029 (95% CI, -0.049 to -0.008), respectively.
There were no observed effects on insulin sensitivity, liver function, lipid profile, inflammatory
markers, blood pressure, total body fat percentage, gut health, and health-related quality of life. Gut
microbiome profiling revealed a shift in community composition among the FMT group, maintained
up to 12 weeks. In post-hoc exploratory analyses among participants with metabolic syndrome at
baseline, FMT led to greater resolution of this condition (18 to 4) compared with placebo (13to 10) by
26 weeks (adjusted odds ratio, 0.06; 95% Cl, 0.01-0.45; P = .007). There were no serious adverse
events recorded throughout the trial.

CONCLUSIONS AND RELEVANCE |In this randomized clinical trial of adolescents with obesite, there
was no effect of FMT on weight loss in adolescents with obesity, although a reduction in abdominal
adiposity was observed. Post-hoc analyses indicated a resolution of undiagnosed metabolic

PhD:; Yannan Jiang. PhD; William Schierding, PhD; Tommi Vatanen, PhD; David J. Holland, PhD:

Key Points

Question Will fecal microbiome
transfer (FMT) lead to weight loss
among adolescents with obesity?

Findings In this randomized clinical trial
of 87 adolescents with obesity, FMT
alone did not lead to weight loss at 6
weeks. FMT alone was associated witha
reduction in android-to-gynoid-fat ratio
sustained for at least 26 weeks,
particularly in female adolescents;
changes in the overall gut microbiome
composition; and a resolution of
metabolic syndrome by 26 weeks in
participants who had this undiagnosed
condition at baseline.

Meaning FMT alone is not an effective
treatment for weight loss but may
reduce visceral adiposity and

improve health.

+ Visual Abstract
+ Supplemental content

Author affiliati
listed at the end
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We measure the glycemic curve after giving a set amount of
carbohydrates

TABLE |

Glycemic index: the area under the blood glucose response curve for each food
expressed as a percentage of the area after taking the same amount of
carbohydrate as glucose (result are means of

Glycemic index of foods: a physiological basis 5 to 10 individuals) IRLRIATR

1-3 Grain, cereal Vegetables Fruit
for CarDOhyd rate eXChange products Broad beans (25)f 79+ 16 Apples (golden 39+ 31 (6)
N vl
David J. A. Jenkins,' D.M., Thomas M. S. Wolever," M.Sc., Rodney H. Taylor,” M.R.C.P., :‘:::(h:::lc) Z‘; ; ;g :?())' irace pets o et B;;l;]::ﬂmus) 62+9* (6)
'S.R.D., Ha:hmenbr Fielden," S.R.N., Janet M. lgaldwm," M.R.C.P., Bread (whole- 72+6t (10) Root Vegetables Oranges 40+ 3t (6)
llary C. Newman,” B.A., Alexandra L. Jenkins,” and meal) Beetroot (25)1 64 £ 16 Orange juice 46 £ 61 (6)
ol. Millet 71 £ 10F (5) Carrots (25)Y 92 + 20 Raisins 64 £ 111 (6)
Pastry 59 +6* (5) Parsnips (25)f 97+ 19
Rice (brown) 66 £ 5t (7) Potato (instant) 8013 Sugars
ABSTRACT  To determine the effect of different foods on the blood glucose, 62 commonly Rice (white) 72+9§ () Potato (new) 70 + 8* Fructose 20+ 5t (5)
eaten foods and sugars were fed individually to groups of 5 to 10 healthy fasting volunteers. Blood Spaghetti 42 + 41 (6) Potato (sweet) 48 + 61 Glucose 100 (35)
glucose levels were measured over 2 h. and expressed as a percentage of the area under the glucose (wholemeal) Swede (25)] 72 + 8% Maltose 105 £ 12 (6)

response curve when the same amount of carbohydrate was taken as glucose. The largest rises were Spaghetti S0+8 (6) Yam s+ 12§ Sucrose 591 10§ (5)
seen with vegetables (70 £ 5%). followed by breakfast cereals (65 + 5%). cereals and biscuits (60 (white)

+ 3%), fruit (50 + 5%). dairy products (35 £ 1%). and dried legumes (31 = 3%). A significant : &
negative relationship was seen between fat (p < 0.01) and protein (p < 0.001) and postprandial gponge ooy ‘;g ; ﬁ§ (g) g"‘d :clg“m;s 40 £ 31 E::'Ze}::d““s 68 (5
glucose rise but not with fiber or sugar content. Am. J. Clin. Nutr. 34: 362-366, 1981 gikiinorit ®) e;:ls(edl)nne i Milk (skim) 325t (6)
KEY WORDS  Carbohydrate exchange. dietary carbohydrate. dietary fiber. blood glucose. i‘if_"’;'r:;‘ cereals S1E5t () g:::z::::z:’)” g? ; 21 hYA;:;‘:‘:"h"k) ;Z z 21 g;
diabetes Cornflakes 80+ 6% (6)  Beans (kidney) 29 + 8¢
Meusli 66+ 9§ (6)  Beans (soya) 15 £ 5t Miscellancous
" " r " " h' Porridge Oats 49 + 8| (6) Beans (tinned, soya) 14 + 2} Fish fingers 386t (5)
Shredded Wheat 67 £ 10} (6) Peas (blackeye) 33 4% Hone 87+8 (6)
A significant negative relationship was bt Hrd gl 358l el o Shalls
r o= — Peas (marrowfat) 47 3t Mars bar 68 = 121 (6)
seen between fat (‘ 0'386" P < O'O l ) and Biscuits Lentils 29 + 3t Peanuts (25)Y 136t (5
= - Digestives 59+7* (6) Potato crisps 51+ 7F (6)
protein (r 0.523, p < 0.001) content of the P s Ml Pty 4G L
. . . i 4
foods and the glycemic index (Fig. 2). There el el [ifeeseren |

was, however, no relationship between gly- bl 2> 0

. . N Significance of difference from equivalent glucose load: * = p < 0.01; 1 = p < 0.001; = p < 0.05; § = p < 0.02;
cemic index and dietary fiber or sugar con- | p< 0002 Only 25 g carbohydrate porion given. i I i

tent.




— LUNTROL de la glucemia

Implications of the large variability in glucose responses

Anv universal nutritional recommendations will have limited

efficacy in balancing glucose levels as each person is different

Y

Concepts like the glycemic index will be useful for some people

but not for others, explaining why it was not effective trials
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Personalized Nutrition by Prediction of Glycemic
Responses

Graphical Abstract Authors

David Zeevi, Tal Korem, Niv Zmora, ...,

Zamir Halpem, Eran Elinav, Eran Segal
Measure personal Predict personal P 9

features for 800 people lycemic responses
peop S B Correspondence

O o eran.elinav@weizmann.ac.il (E.E.),
w eran.segal@weizmann.ac.il (E.S.)
Microbiome ( ’# ’ 4 '

Blood tests

In Brief
People eating identical meals present
high variability in post-meal blood
r@ glucose response. Personalized diets
Q created with the help of an accurate
predictor of blood glucose response that
) Personalized Nutrition integrates parameters such as dietary
Anthropometrics Predictor . . ..
habits, physical activity, and gut
microbiota may successfully lower post-
meal blood glucose and its long-term
‘ f f . metabolic consequences.
Design personalized diet
to lower glycemic responses

Questionnaires

Highlights

e High interpersonal variability in post-meal glucose observed
in an 800-person cohort

Using personal and microbiome features enables accurate
glucose response prediction

Predictionis accurate and superior to common practice in an
independent cohort

Short-term personalized dietary interventions successfully
lower post-meal glucose
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The Nobel Prize in Physiology or

Medicine 2018

James P. Allison
Tasuku Honjo

Immune checkpoint inhibitor. Checkpoint
proteins, such as PD-L1 on tumor cells and
PD-10on T cells, help keep immune e
responses in check. The binding of PD-L1 to

PD-1 keeps T cells from killing tumor cells

in the body (left panel). Blocking the

binding of PD-L1 to PD-1 with an immune

checkpoint inhibitor (anti-PD-L1 or anti-PD-

1) allows the T cells to kill tumor cells (right

panel).

Mahmoud
James P. Allison

Prize share: 1/2

The Nohel Prize in Phvsioloov or Medicine 2018

bel Medi
Mahmoud
Tasuku Honjo

Prize share: 1/2



https://www.cancer.gov/about-cancer/treatment/types/immunotherapy




