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AA — PNH 2024

v What we know
v What we should know |
v What YOU can do!
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AA — PNH 2024 v What we know

What | used to teach ...

v 1/3 of patient with AA have
AA/PNH GPI- cells at diagnosis
!‘.G'.‘ . v PIG-A mutations,
in AA with GPI- cells = de novo PNH

- (020

Maciejewski et al. Blood 2002; 19(9):3129-35. What are numbers in 2024 !

-
______

MDS/MPD
Hypocellula

MDS
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AA — PNH 2024 v What we know
PNH I AA v What we should know

Long-term outcome Anti C5; N = 509

Complication n Median (rar!ge) _ Mean (_SE)
Socié et al. Lancet time from diagnosis  8-year incidence 38 Transplanted for SAA
i ) to complication rate (%)
1996;348:573-77. (years) 58 Treated for AA
Pancytopenia* 23 2:0(0-3-18) 15 (3)
- o Survival PNH cases post
drug commencement — All cases
1.0
0.8 -
Bi- or pancytopenia 06
06 Kelly et al. Blood E i
o 05 2024;143:1157-66. | % os- Death from
§ AA & MDS/AML
Peffault de Latour et al. Blood % 047 Cumulative 024 (or treatment)
§ 02 0 5 10 15 2
S 01- i
0.0

Figure 1. OS5 of all 509 patients compared with that of age- and sex-matched
controls.
0 10 20 30 40

Years after diagnosis
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AA — PNH 2024

PNH I AA

AJH 2016: 91; 366-70
RESEARCH ARTICLE

AJH

Impact of eculizumab treatment on paroxysmal nocturnal
hemoglobinuria: a treatment versus no-treatment study

Michael Loschi,'” Raphael Porcher,” Fiorenza Barraco,” Louis Terriou,” Mohamad Mohty,* Sophie de Guibert,”
Beatrice Mahe,® Richard Lemal?® Pierre-Yves Dumas,'® Gabriel Etienne,'® Fabrice Jardin,” Bruno Royer,!!

Dominique Bordessoule,'” Pierre Simon Rohrlich," Luc Mathieu Fornecker,'"* Celia Salanoubat,'® Sebastien Maury,'®
Jean-Yves Cahn,'” Laure Vincent,'® Thomas Sene,'* Sophie Rigaudeau.‘w Stephanie 'Ngl.ryen.‘11 Anne-Claire Lepre‘lre.‘11
Jean-Yves ]'vlary.‘."'”'d Bernadette Corront,”” Gerard Socie,*** and Regis Peffault de Latour'%*

.....

TABLE IL Causes of Death

4 Historical controls Eculizu maL\"
Cause of death (N =44) (N=29)
Thrombosis 13 2
Infection 6 0
Bleeding 4 1
Aplastic anemia 3 0
Myelofibrosis 1 0
MDS 0 1
HSCT-related 0 2

Q{nkmm 18 3 _/J

v" What we should know

Eculizumab vs. Control (no C’ blockade)

Cumulative incidence of aplastic anemia

in the treated cohort of patients was lower (1% [<1 to 5])
than in the historical control cohort diagnosed after 1985
(10% [4 to 8]) or before 1985 (10% [4 to 8]).

But number in patients treated with Ecu
long-term follow-up was short ...
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AA — PNH 2024 v What we know

AA “‘ PNH GPI-: at diagnosis

Tichelli A. Br J Haematol. 1988: 69(3); 413-8

o 80 :
£ Scheinberg P et al.
g Al . . W ATG + CSA Haematologica 2010;95:1075-1080 _ .
._g &0 complica m;; ” C_D,., *
. 128
501 ATG IPNH 310, I S - GPI-clone was detected in 83 (40%) 9 S
S < o - n patients pre-treatment, £ af g0 :f.' SR
5 30 MOS/Leukoema I 2 - Median clone size was ~10 % 5 _::3_ ge o
z 2 - Inpatients without a detectable clone pre-  Z i R <3 &80
2 o treatment, the appearance of a clone LI ;;; %: g§°: s =
B S A I 3 after IST was infrequent —r
] 1 2 3 £ 5 6 7 8 9 0 — Time (months)
Years after ALG <
i ATG + CSA +/- Eltrombopa Peffault deLatour R et al.

ATG + CSA (long-term) | bag N Engl J Med 2022; 386:11- 23

PNH was diagnosed 4.3 to 9.4 years v

after th_e dlagn05|_sf of aplastic anemia Table 1. Characteristics of the Patients at Baseline.*

(actuarial probability, 10% at 11 years)

. Group B: Horse ATG-
Frickhofen N. BLOOD. 2003: 101(4):1236-42 Group A: Horse ATG— Cyclosporine—
Cyclosporine Eltrombopag All Patients
ATG + CSA + E|trombopag (Iong—term) Characteristic (N=101) (N=96) (N=197)
1o GPI-deficient neutrophils =1.0% 44/100 (44) 33/93 (36) 77/193 (40)

s — no./total no. (%
Patel BA. BLOOD. 2022: 139(1):34-43 no-/totalno. (%)
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AA — PNH 2024 v What we know

AA II‘ PNH GPIl mutation (VAF): first 24 Months

ATG + CSA +/- Eltrombopag

GroupB [ Group A

Baseline 6 Mo
Total| SEEE o e oo '
| |
DNMTIA|

1
r%iﬁ}

——

Peffault deLatour R et al.
N Engl J Med 2022; 386:11- 23
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AA - PNH 2024 v What we should know

Eltrombopag Added to Standard IST is Superior to IST Alone
AA “‘ PNH as Front-line Treatment

for Severe Aplastic Anemia: Final 2-year Analysis of EBMT-

. E B MT curcpean sty SAAWP RACE Study Clinical PNH
! 4 T(:;nsglc;ntir:ion arow

1.0

— AT A
2y clinical PNH: ) | = amB
v Arm A (ATG + CSA) 8.1% (95% Cl, 2.7% to 13.5%) S 7] _
v Arm B (ATG + CSA + Eltrombopag 1.1% (95% CI, 0% to 3.2%) 7 Cumulative

. incidence of hemolytic PNH
. ATG+CsA vs ATG+CsA & Epag

0.6

Multivariable analysis

0.4

| HR| _ P-value |
arm 0.12 0.000 -
age40 0.70 0.518 |
VSAA 1.14 0.265 o | o —
= I T T T 1
0 ] 12 18 24
Unpublished EBMT data; ASH 2024 , o
Maonths since randomizatian
arm A 100 g4 71 a8 30
arm B a5 o1 20 T4 37
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AA - PNH 2024 v What we know

Somatic Mutations in Paroxysmal
Nocturnal Hemoglobinuria:
A Blessing in Disguise?

Luzzatto L, Bessler M, & Rotoli B Step 1 Step 2 Step 3
Cell 1997: 88; 1-4 . . .
Somatic mutation Immunological attack Growth advantage
Luzzatto L of PIG-A selective damage
Br J Haematol 2020: 189; 802-5 (GPIvs other molecules)

GPI-deficient cell Selected cells Expanded cells

From the Bedside

To the Bench Normal hematopoietic GPl-anchor Immunological Benign tumor-like
stem cells deficiency selection expansion
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v What we know

Blood, 1967: 30; 251- 254
The Journal of
The American Society of Hematology

AA — PNH 2024

EDITORIAL
Riddle: What Do Aplastic Anemia, Paroxysmal Nocturnal

Hemoglobinuria (PNH) and “Hypoplastic” Leukemia
Have in Common?
stem ceII
— /. » BLOOD

MARCH 15, 1992

By WiLLiaM DAMESHEK
reductnon
VOL 79, NO 6
The Problem of Clonality in Aplastic Anemia: Dr Dameshek’s Riddle, Restated

CTL CTL PERSPECTIVE
PNH I
selectlon i
By Neal S. Young
B )
Immune bone marrow failure Hegeneration L

M) Check fo

Eaac Blood, 2017: 30; 2363- 72 B

Clonality in context: hematopoietic clones in their marrow environment

REVIEW ARTICLE

James N. Cooper and Neal S. Young
Hematalogy Branch, National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, MD
C  Clonal Architecture
Differentiation
Dan L Longo, M.D., Editor
: : o 9
Somatic Mutations in “Benign” Disease
Satu Mustjoki, M.D., and Neal S. Young, M.D.

Firenze, 3-4 ottobre 2024
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AA — PNH 2024 v What we know

Limited heterogeneity of T cell receptor BV usage e b of
in aplastic anemia "l /VI 8 §§
8ol 2 2
Zeng W, Maciejewski JP, Chen G, & Young NS o 2 EE
o—e auto CD34” cells &= L
JCI 2001: 108; 765-73 o gl e NcO e 1o ﬂ
> cells 0 L
o . $
B & T T
. . . . . . - c
In-vivo dominant immune responses in aplastic anaemia: ® gl ook
molecular tracking of putatively pathogenetic T-cell clones I g 100
. Ll
by TCR 3-CDR3 sequencing i E 6o}
10 E wof
Risitano AM, Maciejewski JP, Green S, Plasilova M, Zeng W, i i 2 goJ"“ t
1 2
& YOUI’]g NS E:5T ratii “cruem  BrUE G-CFU
Lancet 2004’ 364 355_64 10 — p=0-038 10 — Autologous cells Mismatched cells
@ All bone-marrow mononwdear celks
87 BT p=0-001 O (D34-positive, immature progenitors
3 6 — p=0-029 ﬂa 6 p=0-001 20 - & ([D33-positive immature progenitors
@ E 47 Z 4 70 -
AA 32 T e ﬁ s EJ5 25 I ] 5 I
Autologous T-cell : o o - :
. ® ] gol ] : I 1
medlated E 5 &7 p=00003 8 p=0-016 g1 1 L i I
2 5 6 P<0-0001 5 6 Taq7 IE 13 °
\El:‘:- 4 < E 4 4 p=0023 10 - 6 .
See Neal’s & Lucio’s Lecture 1 ] 824 7 o e B A 3
0 0 g Sr Fo &£ Sy P
My own landmark papers Contrls A (ontos A& P MRS SO A
VB family
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AA — PNH 2024 PNH v What we know

Functional analyses

g _B - CO34* CDS9™PNH2
120 CD34* CD5G* PNH1
CD34+CD59+*_| Erythroid k
Myeloid 0100 &5 8 CD34* CDS9* PNH2
CD34+CD59 S w Ss o S
+ - Py Peay
2 o 2,
[e] (o]
CD34+CD59+ @ @ 3 . -
40 5 Maciejewski JP et al.
20 1 BLOOD 1997; 89: 1173-81
CD34+CD59- q—l
5X10°5x10% | 10* 5x10%65x10% | 10* 5x10%5x103 500 10100 25100
1|0 ZIU 3|D 4'0 Control PNH1 PNH2 Cells per culture

Cells per culture

Colonies/plate

CD34+

“Impaired growth and
elevated Fas receptor expression
in PIGA+ stem cell; in primary PNH”

J Clin Invest. 2000;106(5):689-696

GPI +

GPI -
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AA — PNH 2024 & blood AR INCEAND v What we know

124:2698-2704; 2014 373:1673-1676; 2015 Baseline 6 Mo ’ 24 Mo

s T | | e
. DNMT34| ! ; ! ! ! !
AA Colleg e National Heart, Lung, ! : : : | = :
Al L | PR |
. . LONDON ()NI)()N and Blood Institute g r‘ﬁﬂ?: : | [T = o | [ ! |
Myeloid mutations i | A |
BCORLY| | b I I i I I ar |
CSMD1| | g o s v — S
A Aplastic Anemia and Its Evolution with and without Immunosuppressive Therapy TET i rE—— i i A i :_—:—}. i
sTAG2| =R — i - i L |
Normal hematopoietic stem cell (HSC) Dysplastic HSC with single or multiple mutations ASXL1 i*j:lj i i i-ﬁq i r%: i
Dysplastic HSC without identifiable mutation @ Expansion of dysplastic HSC with single or multiple mutations RUNX1 i i t ; i i 0 i i i l-I_f i i
B
A A MDS B 1 Mutation [l =2 Mutations
[y N Tl
= < Clinical Significance
3 s Ovelap | | | noplastic MDS oroverlap AAJMDS
s < Progression to MDS
T v
£ = _ —
S| & @ ,-~""DNMT3A and ASXL1 CHIP -3
NS 5
‘g‘ & IsT E-
5 . _{ S Recovery of normal )
O S hematopoiesis E-
(e
Time and Disease Course
B Frequency of Four Commonly Mutated Genes in Aplastic Anemia in the Two Studies
Q?‘ QQ’ Q? QQ’ ‘Ct“'h Q‘b
Top 4 Genes Kulasekararaj et al. Yoshizato et al. G‘Oo &@" G.o"’ © o G‘OQ b@"
DNMT3A 8.3% 8.4% e NEW ENGLAND i M A M
ASXLI $.0% 6.2% JOURNAL of MEDICIN aseline ° @
BCOR/BCORL1 4.0% 9.3%
i / g o Peffault deLatour R et al. EBMT oo
Median VAF 20.0% 9.3% N Engl J Med 2022; 386:11- 23 4 Transplantation
% %
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AA — PNH 2024

PNH
Myeloid mutations

JCI The Journal of Clinical Investigation
[ gl | 5 3
& & Cleveland Clinic

124:4529-4538; 2014

Clonal expansion and
PNH progression __
e W

Acquisition of cooperating/
secondary mutations

Founder
mutations

» N
Vi Malignant transformation
(MDS/AML)

B
Teoalll
fons another
mutat on§ sl
C
STAC3, DHX29,
TET2, JAK2,
SUZ12, NTNG1
First hit,
another
- mutation
D

PIGA as the lone mutation

PNH clone size

Disease progression

% »ﬁa'roxysmal Nocturnal Hemoglobinuria:

at theerossroads of somatic mutations, clonal expansion and immunity

v What we know

A
PIGA ancestral

0% 10% 20% 30% 40% 50% 60%

PIGA secondary

PIGA alone

PIGA + MDS clone F

Firenze, 3-4 ottobre 2024
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AA — PNH 2024 v What we know

. . . . . . Wu Z & Young NS
Single cell Single-cell genomics in acquired bone marrow failure gl oop 2023: 142:1193- 1207

Analyses: AA  syndromes

m Up m Down Stable

g -

o

Most NON-SAA Regular Article 25

is

enarororEsis anp sremcers | ZNU C et al. BLOOD 2021; 138:23-33 5%

Single-cell transcriptomics dissects hematopoietic cell DEGs, 86.56% in 1 cell type only, "'Eu £
destruction and T-cell engagement in aplastic anemia indicating heterogeneous disease £
O

Zhao X, Gao S, et al. BMC 2020:; 13:514

HSC/MLP . .
) non-SAA Specific Interaction Frequency
Only bone marrow—derived CD8 Tcells |\ 7.5 : e 0 ® ¢ ®
Normal hematopoiesis enhanced expression of TGF-b and e |® s @+ OO@ @
fal

o

SAA ? FASL: unique interactions between BM— e | ® © © 00 OO
- ?
National Heart, Lung, derived T cells and HSPCs e |2 222 00 @S @
and Blood Institute E Memory . . . . .....
8

i | © 0@ 0 00 @ 6@

QQQ.S@'\"LQ\O"I»
Ed"‘g\s‘g \ﬁi"@@e@“’e@“’@@
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v What we know

Molecular landscape of immune pressure and escape in aplastic
anemia

Simona Pagliuca
Laila Terkawi', Minako Mori', Weiyin Zhou’*, Valeria Visconte (1),

AA — PNH 2024

Single cell
Analyses: AA/ PNH

Leukemia (2023) 37:202-211

T2 Carmelo Gurnari'*"", Colin Hercus®, Sébastien Hergalant ()°, Niroshan Nadarajah®, Adam Wahida®,

HLA LossS

Snghen Spellman (% Shahinaz M. Gadalla’, Caiying Zhu'®,
1

Ping Zhu

0 Torsten Hafedach

® and Jaroslaw P. Maciejewski

N=875 ;
# Patients # Samples D Severity Response to IST Progression
’i‘ | Severe | Yes | Yes
i H i i & &5 Moderate No No
5
- & o‘?\ © ) .
Severity
" . iponse to IST
At diagnosis N=49 . s | s cdsorii (10 M IIIII III IHHHHII_HHHII"IIIIIW“ l I|I il hl IIIII ] |||0 Frequency (%)
S AP [ [ Lavossil S—
HLA LOSS ]
At follow- A »
Lolpw-up m N=836 137|663 | 47 | 97 PIGA| 11T e————
................................................................................... RUNX1 || | ] =
v CUX1 l Il =1
At evolution m N=20 20 10 BCOR ||| [
EZH2 ML -
NF1 | I [l
Control cohorts ’FM m SRSF2 | | ] =
TET2 | | | ||
[amL || mps |[ HC | ASXL1 | I o
N=733 N=042 N=137 PIGA PRMT3A " .
Immune gene variants  HLA typing/

scRNAseq controls

» Pa roxysm

at théerossroads

HLA™
mutations

inuria:

and immunity
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AA — PNH ?()74

4._ Epigenomics

| ATAC-seq
J.‘“ EpiTOF

.7Transcr|ptom|cs
RNA-seq

KI>=

<',“ I\N +—Metabolomics

N ,\ﬂ R O / Mass spectrometry
]:j NH, N

o '7 Plasma cytokines
e o o Luminex
o, Olink

/ Cell populations

f CyTOF
i @e. W Qe
@ G
Do -

s——Tissue imaging

CODEX
MIBI

+—— Clinical metadata

/ Clinical data

Pulendran and Davis, Science, 2020

v What we should know

A rare disease with few cells
» Bloom of new (SC) technologies
» The advent of muti-omics in AA - PNH

Questions (among others) now can be addressed

» AA; Disease heterogeneity
v' autoimmune vs immune mediated BMF

» PNH; Long-term (life long?) hematopoiesis sustain by
1 (few) PIG-A mutated clone (s)

» AA/PNH; Clonal (malignant?) evolution
v" Where (which cell subsets)?
v' Escape of most (mutated?) fitted clones to sustain
hematopoiesis or pre-malignant state?

i St Paroxysmal Nocturnal Hemoglobinuria: Firenze, 3-4 ottobre 2024
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AA — PNH 2024 v What we should know

RESEARCH ARTICLE o
RAVAAAS coroRa

HEMATOPOIESIS | CEBPa
[T MPO
EPOR
. . . GATA1
Distinct routes of lineage
PGK1
d l t h th h LRI ORLLEER O DRTRRRRIRERR i il I 110 LT TR SRTINW YT RTITRANTPPTNITH) eapoH
eve Opmen reS ape e uman HsC ‘\\ MLe ’,"‘ wep 2/ cMPF1 ’,a"‘ cMPF2 ‘__,--""‘- MEP F3 ‘,-"’ GmP “.‘cmm
blood hierarchy across ontogen [ T i :
y g y 1PAX5
VWF
Faiyaz Notta,"**+ Sasan Zandi,""** Naoya Takayama,"* Stephanie Dobson,"* Eg-FI?RA F Er su bgl'OLl p
Olga I. Gan," Gavin Wilson,>* Kerstin B. Kaufmann,"* Jessica McLeod," = CEBPq ( F21F3}
Elisa Laurenti,® Cyrille F. Dunant,” John D. McPherson,?* Lincoln D. Stein,>* m :,fgﬁ =
Yigal Dror,” John E. Dick"?f Il I 1 Il I GATA1 ke
[[] 1] | i | eMPL e .
PGK1 o !
8 JANUARY 2016 « VOL 351 ISSUE 6269 139 i i O BB TR Il GAPDH c=J J— I
Single cells —jp» L -E - - g
=
+
=T
V| New CMP o
fractions n
Previous CMPIMEPS | CMP MEP O
i. e ————
; | , 5
rogenitor enriched — ;E
P eDsecD38e) ‘ E 3
I-§ New MEP 5 1 N N R B ™ m
fractions g L L o L P Tl T T
f s88f LEED
3 0O =0 = 0O =0 =
: o . ] 1 ool normal aplastic
vii._; New MPP E=1 f* icmp - GMP i F3 H
stem cell enriched _hs: fractions g ? \w ? ) 318 ? ’
(CD34+CD38-) —_ ] RN ] . ] _
=01 R % = 1 -1 - -
Fig. 1 CD71 and BAH1 CD45RA 3 " Pl -+ _
expression uncover : - Q; . -_.; - ; - | . < ; . ’ FZ; oL F2
cellular heterogeneity in currently defined popula- CD4sf O3 a .. MPP wy. . | MEP m i F1 foo 0.l F 1000_ o0
tions of human MPPs, CMPs, and MEPs. (A) A review " Cb34 ‘ " 'CD4‘5RA " ‘CD¢‘1.5RA ' éb”‘ ‘ ) T T ‘

of classic interpretations from previous work using CFC assays to measure CD7
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AA — PNH 2024 v What we should know

HEMATOPOIESIS

Distinct routes of lineage

8 JANUARY 2016 « VOL 351 ISSUE 6269 dEVEIOp_Inent rEShape the human
blood hierarchy across ontogeny

Classical

Redefined
HSC developmw

%) %
%
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AA — PNH 2024 v What we should know

Jakobsen et al., 2024,
Cell Stem Cell 31, 1127-1144

Identification of a human hematopoietic stem cell subset that retains memory
of inflammatory stress

. . 12 1 ; 3-3 1
Selective advantage of mutant stem cells Authors: And;,r G:X. Zeng -7, Ml;_r?taza S. Nagree .];ENwls Asger ]a.ko!)s&lm .T,.Sa}"jf.ﬂIfl Shah',
. R . Alex Murson’, Jin-Gyu Cheong®’, Sven Turkalj”~, Isabel N.X. Lim’, Liqing Jin', Joana
in human clonal hematopoiesis is associated

. . . . Araijol ¥l Alicia G. Aguilar-Navarro!-'2, Darrien Parris!, Jessica McLeod!, Hyerin Kim!, Ho
with attenuated response to inflammation and aging Seok Lee!, Lin Zhang!*!*, Mason Boulanger', Elvin Wagenblast'"®, Eugenia Flores-Figueroa'?,

Bo Wang181® Gregory W. Schwartz!'!?, Leonard D. Shultz??, Steven Z. Josefowicz5’,

Tmm':mme IR Coeohpe Paresh Vyas®~t, John E. Dick'?1, and Stephanie Z. Xielt*
. WT  DNMT3AMT TET2MUT
Vo U ® @ @ . . . . .
TARGETweq+ | S ‘—\r( g T bioRxiv preprint doi: https://doi.org/10.1101/2023.09.11.557271
; . > == ———
[ . —= == 7l', |
Distinct patterns of sans HSC companment
Sl ....::';' x Peiaas cH EI2T Quiescent HSC vs Activa\:ed HSC
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AA — PNH 2024 v What we should know
Retrospective lineage tracing

CELLULAR BARCODING

Cellular barcoding to decipher

o D S
S go

clonal dynamics in disease -
_ Trace backward
Science 378, 152 (2022) , L ,
. _ Identify sequence variation and infer ancestry
Vijay G. Sankaran®, Jonathan S. Weissman*, Leonard I. Zon*
Methods
- Sequence variation = SNPs, CNVs, microsatellites

Mutations

Phylogenic tree
construction
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HUMAN
IMMUNOLOGY
PATHOPHYSIOLOGY
IMMUNOTHERAPY

AA — PNH 2024
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Allogeneic stem cell transplantation
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JCI In press preview
2024 August 29:e180331. doi: 10.1172/JCI180331

v What we should know
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C2: Classical monocyte CD11b high
C4:CD8+T

C10: CD4+ T

C11: NKT

(C13: Committed myeloid
C14: Erythroblast

C16: GMP

C21: CD56 bright NK

C23: NK CD16int

C29: LMPP

(C30: Non classical monocyte
C31: CMP

C32: CD16+ Dendritic

»ﬁa‘roxysmal Nocturnal Hemoglobinuria:

at theerossroads of somatic mutations, clonal expansion and immunity

% of CMP calls in BMMC CD15
o

GSEA H collection

[ ) e 0
e 00 -
@
@) e @
[ BN @ o
o o
@ o
[ ] ]
o
0 e 00 00
XN KN BN
(N NENE NN ]
000 -9 o
53 529 n 6 5 ¢
Emzzzmlf
5 = © 0 0o ¢ =
D W a & & [ |
4 6 B o n g
an.u.lu.lmz;.
mEmlmlrzlqwl
H 8y <2
[ ¥ T = ¢ 5
< c a = ¥ 37
& E 3 <« 5 =
g %0 7]
9 Ezzl 7}
- 400 1
< —lﬁn: <
™ w w
=z - =
£ o & =
w
= W
z £

% of GMP cells in BMMC CD15-

% of MDP cells in BMMC CD15

-10 -5 0 5

Firenze, 3-4 ottobre 2024

Grand Hotel Baglioni



AA — PNH 2024

Cell ganayopadhyay et al,, 2024, Cell 187, 1-21

Mapping the cellular biogeography of human bone
marrow niches using single-cell transcriptomics and

proteomic imaging

Global Intercellular Signaling (CellChat)

Comprehensive scRNA-Seq BM Atlas
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15,101 BMMCs + HSPCs

v What YOU can do!

A fascinating era!
article  Nature. 2024 Mar;627(8003):389-398. doi: 10.1038

Deciphering cell states and genealogies of
human haematopoiesis

Cell fixation . . Ultrasensitive
Permeabilization Multiomic mtD!\IA enrichment mtDNA variant calling
Tagmentation capture Library prep. (UMI based)
.
miDNA lib. ¥ ==
(deep sequencing) ! 'L

Phylogenetic
reconstruction

Matched cell barcode

ol
scHNgélb. ]\(

0 .
ScATAC lib, Integration

14,716 BMMCs + HSPCs
i
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AA — PNH 2024 v What YOU can do!
Habemus Papam!
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