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Variation among intact tissue samples reveals
the core transcriptional features of human
CNS cell classes

Kevin W. Kelley ®'%345 Hiromi Nakao-Inoue®?3#, Anna V. Molofsky ©%3# and Michael C. Oldham ®"%3*

It is widely assumed that cells must be physically isolated to study their molecular profiles. However, intact tissue samples
naturally exhibit variation in cellular composition, which drives covariation of cell-class-specific molecular features. By analyz-
ing transcriptional covariation in 7,221 intact CNS samples from 840 neurotypical individuals, representing billions of cells,
we reveal the core transcriptional identities of major CNS cell classes in humans. By modeling intact CNS transcriptomes as a
function of variation in cellular composition, we identify cell-class-specific transcriptional differences in Alzheimer's disease,
among brain regions, and between species. Among these, we show that PMP2 is expressed by human but not mouse astrocytes
and significantly increases mouse astrocyte size upon ectopic expression in vivo, causing them to more closely resemble their
human counterparts. Our work is available as an online resource (http://oldhamlab.ctec.ucsf.edu/) and provides a generaliz-
able strategy for determining the core molecular features of cellular identity in intact biological systems.
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Aim:

To craft effective news releases by efficient system

Effective news releases

v’ Catch an interest at glance

v’ Easy-to read writing with Scientific findings

Efficient system

v’ Process with minimal staffing

v' Complete preparation by Embargo date

K EurekAlert!
NEWS RELEASE 20-MAY-2024

One essential step for a germ cell, one
giant leap for the future of reproductive
medicine

ASHBI researchers now reveal the mechanisms driving epigenetic reprogramming and
differentiation during human germ cell development, paving the way to the potential future
treatment of infertility

Peer-Reviewed Publication

INSTITUTE FOR THE ADVANCED STUDY OF HUMAN BIOLOGY (ASHBI), KYOTO UNIVERSITY

KYOTO, Japan - May 20, 2024

Infertility affects approximately 1in 6
people in their lifetime worldwide according
to the World Health Organization (WHO).
Infertility —as defined by the American
Society for Reproductive Medicine (ASRM)—
is a disease, condition, or status
characterized by “the inability to achieve a
successful pregnancy based on a patient’s
medical, sexual, and reproductive history,
age, physical findings, diagnostic testing, or

any combination of those factors” or
requiring medical intervention such as the IMAGE:



Issue:
Discrepancy between researcher and writer

The process

Rel
Request News release Revise elease
craft (N
C@; o @ -7
& Researcher
Outsource
Researcher Unit member Writer
(Researcher)
c The news release is a story - need storyline for the public Writers/PR staff
e The news release should have research findings - need sufficient enough science Researchers

» The news release requires both ﬂ and e I

We need the solution for overcoming this discrepancy



Solution:
Create storyline by Questionnaire

Scope
Q1. What social issue leads you to start this project? g
The connection between this research and public <
Q2. What was the scientific background/issue of this project? ™ :
o e o o o e ot e e s e How did you overcome it? AR
1. : What social issue leads you to start this project? ] . ) Academic
e Sci. background to facilitate reader’s understanding <
o T — Background
b e o et Q3. What was the main finding you wish to PR?
5 : Message/Comment to the public. S c i e n ti ﬁ c .
Research PR point (new findings) L Effective
finding storyline
Q4. Please tell us the future direction of this project.
Academic

Sci. direction to facilitate reader’s deep consideration <

Future plan

Q5. Message/comment to the public

The connection between findings and future +—==50CH

Answering this questionnaire automatically craft the storyline!



| Example — how it looks like

One essentioal Step for a Germ Cell, One Giant Leap for the Future of nature

Accelerated Article Preview

Reproductive Medicine N iroreconsitationcfph

prog int

KYOTO, Japan - May 20, 2024 . Emmmmn e S T

Infertility affects approximately 1 in 6 people in their lifetime worldwide according to the World Health Organization (WHO). Infertility —as defined by

the American Society for Reproductive Medicine (ASRM)— is a disease, condition, or status characterized by “the inability to achieve a successful P o el
pregnancy based on a patient's medical, sexual, and reproductive history, age, physical findings, diagnostic testing, or any combination of those NEWS RELEASE 20-MAY-2024
factors” or requiring medical intervention such as the use of mature donor gametes “to achieve a successful pregnancy either as an individual or with .
a partner”. Although assisted reproductive technologies (ARTs). such as in vitro fertilization (IVF), have had a tremendous impact in treating certain O t I t p f g ”
forms of infertility —not all forms of infertility (as defined by the ASRM) can be targeted with existing strategies. . ne essen Ia S e Or a erm Ce . On.e
t leap for the future of reproduct
Recently, one powerful technology has emerged —known as human in vitro gametogenesis (IVG)— using pluripotent stem cells (PSCs) such as induced glan ~ ,ea Or e u u re O re ro UC Ive
pluripotent stem cells (iPSCs) from patients, to generate human germ cells with the capacity to potentially give rise to mature gametes in culture, med |C| ne
offering a gateway to treating all form of infertility —independent of gender. Nevertheless, human IVG research still remains in its infancy, with the ASHBiI researchers now reveal the mechanisms driving epigenetic reprogramming and
current goal being to reconstitute the complete process of human gametogenesis. To date, one major challenge has been to recapitulate in the differentiation during human germ cell development, paving the way to the potential future
founder population of germ cells, or the human primordial germ cells (hPGCs). a hallmark event known as epigenetic reprogramming —in which the treatment ofinfertility
inherited parental “memory” of cells, present on its DNA, is reset/erased— that is required for proper germ cell differentiation. & e
Peer-Reviewed Publication Murase et al (2024)] Nature

Now, in a study published in Nature, researchers at the Institute for the Advanced Study of Human Biology (WPI-ASHBI) in Kyoto University, led by Dr. INSTITUTE FOR THE ADVANCED STUDY OF HUMAN BIOLOGY (ASHBI), KYOTO UNIVERSITY

DOI: 10.1038/s41586-024-07526-6

Mitinori Saitou, identify robust culture conditions necessary to drive epigenetic reprogramming and germ cell differentiation into precursors of
mature gametes, the mitotic pro-spermatogonia and pro-oogonia with the capacity for extensive amplification, achieving a new milestone for human

IVG research.

Previous work from Saitou's team and other groups were successful in generating so-called human primordial germ cell-like cells (hPGCLCs) from KYOTO, Japan - May 20, 2024

PSCs in vitro, which recapitulated several fundamental features of hPGC, including the capacity to propagate. However, these hPGCLCs were unable s . .
4 g LA S Infertility affects approximately 1in 6

people in their lifetime worldwide according
to the World Health Organization (WHO).
Infertility —as defined by the American
Society for Reproductive Medicine (ASRM)—

is a disease, condition, or status
In their new study, Saitou and colleagues conducted a cell culture-based screen to identify potential signaling molecules required to drive epigenetic characterized by “the inability to achieve a

to undergo epigenetic reprogramming and differentiation. Although such limitations could be bypassed by aggregating hPGCLCs with mouse
embryonic (non-germinal) gonadal cells to mimic the microenvironment of the testis/ovary, thereby effectively “reconstitute” the tissue(s). However,
this process is highly inefficient (with approximately only 1/10th of cells differentiating). Furthermore, the introduction of non-human cells is neither
ideal nor practical from a clinical application perspective. Therefore, in order to achieve the ultimate goal of human IVG research, it is essential to

identify the minimal culture conditions necessary to generate mature human gametes.

reprogramming and differentiation of hPGCLCs into mitotic pro-spermatogonia and oogonia. Surprisingly, the authors found that the well-established successful pregnancy based on a patient's
developmental signaling molecule, bone morphogenetic protein (BMP), played a crucial role in this reprogramming and differentiation process of " : .
e 9 9 R B! ( Jiplay Prag 9 R medical, sexual, and reproductive history,

hPGCLCs. R _ : ) )
age, physical findings, diagnostic testing, or

“Indeed, considering that BMP signaling already has an established role in germ cell specification, it was highly unexpected that it also drives hPGCLC any combination of those factors” or

epigenetic reprogramming” comments Saitou. requiring medical intervention such as the IMAGE:

Remarkably, these hPGCLC-derived mitotic pro-spermatogonia/oogonia not only displayed similarities in gene expression and epigenetic profiles to
that of actual hPGC differentiation in our bodies, but also underwent extensive amplification (over 10 billion-fold). “Our approach enables near-
indefinite amplification of mitotic pro-spermatogonia and oogonia in culture and we now also have the ability to store and re-expand these cells as

needed” says Saitou.

Siersohoce i vevesidfanosmniivsciberiomssofes B ahpralingnsy beibudisaresigam ipoproyrspsaibuand EEETE i rmcsiutins Identified the key protein that enable to maintain and expand
“BMP (signaling) appears to be attenuating the MAPK/ERK (mitogen-activated protein kinase/extracellular-regulated kinase) signaling pathway and

. . .
B S R N oo human germ cell-like cells that derived from human iPS cell
mechanism and whether this is direct or indirect”, explains Saitou. ( t |~ . Ky | b Lk f-s 11 ié

iPS DIF - HFFDEH L L1 5HH IEEICHERE - 1858
“Our study represents not only a fundamental advance in our understanding of human biology and the principles behind epi ic reprogr ing in S _u_ é 9 ~ / \0 7 E % |=J == )
humans but also a true milestone in human IVG research” says Saitou. ,' J A E
* Allow to study human germ cell development in vitro
implications associated with the clinical application of human IVG, nevertheless, we have now made one significant leap forward towards the potential P I A LA —_— e <> ,JID N
translation of IVG into reproductive medicine.” ( -7 i -G *iﬁl-‘]. Eq " 1HH EE Eq l\ E %ﬁ 1‘: o 1‘: Eﬁﬁ%ﬂﬂ@% Eﬁﬁjl’ h‘%@)

These findings were published in Nature on May 20th 2024.

Saitou comments, “although many challenges remain and the path will certainly be long, especially when considering the ethical, legal, and social


https://www.nature.com/articles/s41586-024-07526-6
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| Sharing the storyline helps to shorten the process time

& EurekAlert!

One essential step for a germ cell, one
giant leap for the future of reproductive
medicine
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Murase et al (2024)., Nature
* Accelerated Article Preview (AAP)
* Requested to have a press conference

DOI: 10.1038/s41586-024-07526-6
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https://www.nature.com/articles/s41586-024-07526-6

Summary:
Using questionnaire facilitates our news release crafting

Institute for the Advanced Study of Human Biology (ASHBI)
ASHBI Research Acceleration Unit
: - Answer the questionnaire
Please answer the following questions with short sentence in English.

We would like to hear your thoughts/opinion/idea that your research paper doesn’t have! / A ut O m a t i C a | Iy C r a ft t h e St o ryl i n e

1. : What social issue leads you to start this project?

Questionnaire for News Release

v Obtain the PR point (Scientific findings) from researcher

2. Background: What was the scientific background/issue of this project? How did you overcome it?

3. Result: What was the main finding that you wish to PR?
4. Future plan: Please tell us about future direction of this project.

5. Your voice: Message/Comment to the public.

Share the questionnaire EfflCIEﬂtly

A multiomics approach provides insights into flue severity
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Visual is another key

Utilize the same questionnaire for visual creation!
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