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Scnence( FBE. IT—HFADTILYINAT—FFEE lecanemab (LHRTT) DEITH DR DHERE
EENUOON., AFIEEEEDHATHREHMALIYECPITEGEEDTEEEA M=,

COVID-19 REJHFEFE T S Xanadu Bio (KRtt: R ILARZ=ZF M) A 3,000 HRIL
REEFE

BHBEREOIOFBRENV -\ BETRELERIBE

IEBHEAET 4 B, HFEIOFTIOAMIIVARLEARBREDIVURIIVEL (—iEE,. BATOR LA
[FZVa—/\) 2o, BECIEMIBECEDAILEL D7—Ia—T4hIL(Urg)LT) A, 3 Bt
TEREERZ LWL (MFDS) IZHEDE BN ERERTRIBABZEIToO-ERRLT.

Belharra (A%t : A TAHIL=—F MY > TF1+IT3)H Roche (Genentech) EDIZEFFIZHAH

BETHEDFILEMEENDERETHRDI(TH T H i ZH T 5 Belharra Therapeutics H' Versant
Ventures MM 11& 3,000 AR JLIZRE & Roche EDIREZS|HIRIFTTE 21—,

Belharra debuts with $130M in funding, Genentech partnership | BioPharma Dive

HKAZEROEBEFAEEFIED Ensoma(Att: IHFa—y YR AR2) A 8,500 B R
JLESZELTRIZED Twelve Bio(Rtt: Fov—9)E2 B IR
https://www.businesswire.com/news/home/20230105005641/en/Ensoma-Announces-85-Million-

Financing-and-Agreement-to-Acquire-Twelve-Bio-to-Advance-Portfolio-of-In-Vivo-Engineered-
Cellular-Medicines

I—HADTILYNAI—BEZE, FDANREEKE

KXBREERF(FDA) X6 B, BADRERFI—HF A LKHED X Biogen NERBAHELI-TIL
YUNAI—EDBRBRENLARTYT 1ZRERBL-ERRL-. RO NPERETRREA DN DY
BEMANSEYRRE., BAEEEDE T ORBAMGINGHZESIEL, T—FAIXBRERMTE 3 B
FTICHKRRFETLAHERBAL TS,

I—HADTILINAI—FFE, 7A)ATIE 1 AHI=YE 350 AH--- B AR TIXTLHERE
*ERH

I—HA(FX7B. ZILINAI—ROTFEILARTT IOKETHOIRFEMEICDOLT, BE 1 Adhf-
Y& 2 756,500 KL (#9350 A ICERETHEHRKL-.

$%. BATRAINIGE X, AMRRZEICEDIIENRAEND BEILKE LYLEMAD
AbNBD . TNTHLEAAELIIGSEAbND, BEOBCEHEE. BOEEREEHENHD
=8, 70 ML LD —ARFTBE (FUN 156 5~ 370 HA) DIGFEXE 14 75 4,000 AN LRIZHS,

KTCHRERZBEDTILYNAT—HE BRTE 3 AETICHEBEA I —H(HRIL AR
<7

Moderna A EHHRE DNA & &%t OriCiro (At : EHE R APR) #EH YN


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%A1%A9%E9%87%8E%E7%BE%A9%E8%A3%BD%E8%96%AC&fr=link_kw_nws_direct
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https://www.biopharmadive.com/news/belharra-launch-genentech-series-a-chemoproteomics/639605/
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£ L) DNA SEEHIBEEEH T ICERL TE LT EMEETHHEAD OriCiro Genomics (FAJAY T/
S/ R)% Moderna H' 8,500 AKJLTEYY,

Pfizer B IHR R CEDABRDNEAAEE/NFIFIZUIVESH S

BEHNDLODREICEDBEDVEIEE Plizer N/ N HIZYIVEEO IR ETFEEDH
RIGENLREEERD,
Ph3 EXFEIED FFEEEEHES 5 CinCor (KRt : A/NAA M 2 FT4—)% AstraZeneca
MNEKF 18 {ERILTEIR

SERFIHFIZE 3 AHEBRMNIEE DG T E baxdrostat (/NI ARORAYR) ZHEF B CinCor Pharma %
AstraZeneca MUEETH 13 BERIILZHH-TELVET,

AstraZeneca reaches deal to buy CinCor Pharma for up to $1.8B - Cincinnati Business Courier
(bizjournals.com)

TrE—DOh WD HREAER EBEX

BERATAHILHS 7,000 FRILEE
FERTL-HNBRESHESRA FSALHRITONTEHRHA
JAXAEERG I ALY FERTL-HNBREAKKROTEHAE

HIBRFERITLE B8 AARRREEFO-HAEICT —2DEE (RBDF3) PRI ANH 1=/
BT, FTEHMEAERAREEE (JAXA) (X 11 B, WWIERBERLEZE 3 ADASEFHKKR LIz, 12 B
FRICEEBRRZHAE. GNKHAMEIZOVWTERBAT S, IWIEBBREITHAET—2DOEBEMEN
Bhbn, IRSAOHZHMENRIE (EZA) S BBICHTHEEELRHLELIEEFEN
T BLBEDHLUVT DAV MEFK KL,

BioNTech MEE AR M A D InstaDeep B> T AT HIBERIZFEZTR{E
T AT I ABEN Twist Bioscience (K%L : XY I35 X0) IR EY ZEIZIKEE
Sanofi B/NAA TR EFE 2% Sanofi Ventures [Z 7 {8 5,000 HRILEBZEIRITD

Sanofi M/ NAZF Ty EZEZE Sanofi Ventures NEIENSDELLE LR T 7 {8 5,000 ARILEE
NDEEEZFICANS,

F—=# "EHE" HEIOFUVI/FL RERTORZEHFE EFERICSHS 24616

FE—=HEIFARPOFEIOFIIFUICONVT. ENTORERFTORREE 13 H, EFEICHE
Lfze F—ZHMNBEBELE-DOIE. FHEOOFTIAIILADEMEE, DFY 3EEUBOEETHERT
BI8BULRITDIIFY, CODIDIFUNK, T7AF—HELRILEAATDIMRNA T HF T B
ElL 2°Chic 8CORBRENTTEE, ChETHERKRERTIE 3EEDEBMERELLT. BT
5000 AEXRICRARAER, 77/ F—HOET LS ELECEEDENELEREENEZRINT
LTS,

EEOHEIOFTIIFUOOBEEIL. EF 11 AOEFERECHEWNT26HB, £ F—=HXITH+
SHOVKERIEDTOFUoLRAER T, F 4 BURICERAREZIRDDIFTELELTLS,


https://www.bizjournals.com/cincinnati/news/2023/01/10/astrazeneca-cincor-pharma-acquisition-18-billion.html
https://www.bizjournals.com/cincinnati/news/2023/01/10/astrazeneca-cincor-pharma-acquisition-18-billion.html
https://news.yahoo.co.jp/articles/366a4dc5a509abdd49671d54dc8660535d6c12d7
https://news.yahoo.co.jp/articles/366a4dc5a509abdd49671d54dc8660535d6c12d7
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%AC%AC%E4%B8%80%E4%B8%89%E5%85%B1&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%8E%9A%E5%8A%B4%E7%9C%81&fr=link_kw_nws_direct
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https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%83%95%E3%82%A1%E3%82%A4%E3%82%B6%E3%83%BC&fr=link_kw_nws_direct
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1/13

1/13

1/15

1/16

1/16

1/18

1/18

1/19

1/20

1/20

2022 ENZBILRFHHEEITBERSZ MEBOTHREEE 5 FBHIZTEC NASALKE
AT

NASA 72 &1 2022 ED ZBRIERFDHEENBEZRZITHEOIZEHALHNICL Iz, FHFEIOFDRKE
MR THERLLTO IR ENBRFEZBDOEETEZ 2L, AL TOVISATFREUZESIIRIL
F—REHTARDERAENMERAILLEENFZELTNDEALND, T2, 2022 FOMERD FHFEK
HEREX. BE5BBIZEN O 2015 EQKELFRCIZHT=EWSTEE,

REMBEDER. FEHTEN HFHIOFVIFUERET REBX

FEAOFT VARV OFoOEEEZZ TEaREOMBAROREMBEL. SEEERVZAA
[CHEATHEMABN—A ., BARAD T HIERICH S % mEDK iPS MR ZTRT OERF FHIRS
DRERT IN—TNEEILDT=, X 12 B, ERERRAFr— TAO07 JIcBESh T,

KEFBHIEOHEAZICEYRERE KDL

https://www.science.org/content/article/fda-no-longer-needs-require-animal-tests-human-drug-trials

J0F @I mRNA D9Fy E—=HAEREEA—H—YDORRAZEE
FILINAT—RIFEILARTT | T—HFADEFEIZKERE

I—HAI1L16 B, TILIYNAI—RABDHEL AR T IOERNTOEERTICHIT=-RIAEE
EFEEICHEBELIZERR, SETDORDBEHITTENS, KETIESA 6 BICKEBREERR
(FDA) Vo dURARE 2T, § ARICHKT T E. A& L5 2 75 6,500 KL (%9 350 HH. AE 75
FONIFZE)ITHREL. ERXGAFRICAIT-BEBIRE L. BN TH 9 BIZERMEZESRIT (EMA)(Z
AEBHFEELEEN, PETHERBICAIT T —2EEEEDH TS,

% 99.98%LL LIRIRT BT EF DR —MZERALFRE L—F—RA02—KtiH
A
Pfizer DEEERHEIT4L T 45 DIRFAIBEICIRHEN D

https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-sell-all-its-drugs-low-income-
countries-non-profit-price-2023-01-17/

J&J D HIV DHFUHNE 3 tRREBRTEY

J&J DT HF > Ad26 Mos4.HIV+Clade C/Mosaic gp140 M HIV FFEIEN TSR BE 3 tA5LER
TRIEALBDHLNEGNOT=,

https://ip.reuters.com/article/johnson-johnson-study-hiv-idJPKBN2TY026

Eli Lilly D7 ILYNAR—RERF T TEXE FDA ARYAEATRKIEET

Eli Lilly D7 JL*Y/\A <Y —J%ZE donanemab (KF%<J) AKE FDA DRYSEEDAZEEZHELT-.
RFIEES 12 A ARBBEEOMN VLT ELEIAMYATDARRE R LI-ER, 12 M ARIRFI
BEBHDLGLEL 100 A\DT—ENRBEL FDA ITE->TLNVS,

https://www.prnewswire.com/news-releases/us-food-and-drug-administration-issues-complete-
response-letter-for-accelerated-approval-of-donanemab-301726325.html

ARIWADF D HBV BREIMFERZRR - BAKXKLSHAEDREFK K


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%96%B0%E5%9E%8B%E3%82%B3%E3%83%AD%E3%83%8A&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%83%AD%E3%82%B7%E3%82%A2%E3%81%AE%E3%82%A6%E3%82%AF%E3%83%A9%E3%82%A4%E3%83%8A%E4%BE%B5%E6%94%BB&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%96%B0%E5%9E%8B%E3%82%B3%E3%83%AD%E3%83%8A%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%83%8D%E3%82%A4%E3%83%81%E3%83%A3%E3%83%BC%E3%83%BB%E3%82%A8%E3%82%A4%E3%82%B8%E3%83%B3%E3%82%B0&fr=link_kw_nws_direct
https://www.science.org/content/article/fda-no-longer-needs-require-animal-tests-human-drug-trials
https://news.yahoo.co.jp/articles/cb780198b8fa728855992af0377ad3d29bb1faa9
https://news.yahoo.co.jp/articles/cb780198b8fa728855992af0377ad3d29bb1faa9
https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-sell-all-its-drugs-low-income-countries-non-profit-price-2023-01-17/
https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-sell-all-its-drugs-low-income-countries-non-profit-price-2023-01-17/
https://www.prnewswire.com/news-releases/us-food-and-drug-administration-issues-complete-response-letter-for-accelerated-approval-of-donanemab-301726325.html
https://www.prnewswire.com/news-releases/us-food-and-drug-administration-issues-complete-response-letter-for-accelerated-approval-of-donanemab-301726325.html
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B KRFEARAKXRZEIIDEL, ARFRFRESHFAEROEDEFEAZIESOMES IL—
T ARNILAIFUMNHBY (B BFFXIAILR) BEZFIT2ERAEZRTEFRRLI-ERERL
fzo HBV REZEBEE D MRBAO, Fiin HBV JAEREDHRGEITOLANEIENEAFINDELD,

TFATSRABEDRARFEETAE AT845 DAXE THRERELIEOH LY

https://www.prnewswire.com/news-releases/astellas-announces-hold-lifted-by-fda-on-fortis-clinical-
trial-of-at845-investigational-treatment-for-adult-patients-with-late-onset-pompe-disease-
301726425.html

WEDOFoTEAIVOURG 2 BITHREME. 3 BIThAREE KX

KERKRAEZIOAVTATHAELEA—OAES IL—TF L 21 BETIZ, R EOFRE 0594
IWRADOFUTH 2 EEETHLET. AIVOVKER BT AREMENATETIRDAHIEMNFHIBALIZE
#RU1-, S EBEZEETNIEREMIEIGESIEL, AI/O0VKOPHMREEZEYETENS, X
BR T KFFEICBE SN,

HAHADTmRNAIJEERE N 5 I

ARARFRNLF—FRAEDRHA—0ODTYY (KEGT, YT—T M) THAYELD+v—RNA
(mRNA) DAEFERENZEFINELR 5 BICHEK T . 1 20 (BAZERLCTERIREHER. 2023 F£XRMLIE
RiFBLTRHDOIILIZBERIEY . \RNA DFENEE T, SRLEGFEREOVABRE &
REDIFURERITIZFIESENMNBEZHEHIMLT=,

https://www.kaneka.co.jp/topics/news/2023/nr230119.html

EYBEEZXTHI D IICEBEFHHR ERGRAFEA

EMBEERD DXL T4 [ISRE PO FHEABRNRNHH_EEIIADKBRTESE
=&, BiFREERBER 23— PEEEREEDHARF—LAFESR,
EHEDEITICKYREVRINESETLIFAADFHMRLAFTEDILOV. BRAREED. 5 F
‘EHEICERILLZBET,

FPAIMEADAR/IXDEZICLEERD

SERED A THIRE (AD BB (FrybRyk) ChatGPT #ZE & LT BHHIMNEDN->TULVD,
Nature D =21—RIZ&BEDHLEL 4 DO/ TL T U REXDEEIZ ChatGPT HfiMEEEN T
WMz, fREEE . AR E . Bt ChatGPT D& 57 Al T DRX TORE DT ORZLTEEEL
TET OABUMNESIMEZR/L TS,

ChatGPT IEKEAV 7+ I =TF MY 750> XD IEHRIFXAM 2% OpenAl NELF 2022 F 11 IR
L CHTEEHTHERDLLSITHOTNS,

Sandoz M7 ATIRAMED R EE ZE Mycamine & 6,250~7,500 A KL TEEF

KSQ (Ftt: wHFa—tv Y4 T)yS) 0 DNA EIEEERADEABEIFELIRYMEH
DE&EDOIHIEINFELHNENEG

2 FRTIZEHZE R EIZHEEL - KSQ Therapeutics ) CRISP ZFIAAL-HWWEZELIT/NHFELEL RTE
RUVEL. DNA EIEIEER A DEAEIZELODMUMBEADEOIEFITANDS,

INFVYZYY HD MEAREERBRED/NA/IN—ARINILA A= J TR 5
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https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%96%B0%E5%9E%8B%E3%82%B3%E3%83%AD%E3%83%8A%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%96%B0%E5%9E%8B%E3%82%B3%E3%83%AD%E3%83%8A%E3%82%A6%E3%82%A4%E3%83%AB%E3%82%B9&fr=link_kw_nws_direct
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https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%84%9F%E6%9F%93%E7%97%87&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E6%84%9F%E6%9F%93%E7%97%87&fr=link_kw_nws_direct
https://openai.com/blog/chatgpt/
https://www.biotoday.com/view.cfm?n=94229
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NFVZYY R—IT42T ZA(HD) &, HARBRBET/N\M/N—ZARIMNVERZ RS T R M EH

LIz EROCFHERODFTEANECERE LU BETERAVTHRLR, &, TIHETO
NBRELGETOEAZBIEL. BRELGNAN—ZARINVERBREZRMIZ&STIVEDaV AR
DK% N—hF—LDHEBIBEFHLGEASBIET,

M3 BMLGNERDBIRIKMVFEEZEAYTHEDNFER, IO THFE

KIE. =B DRIZR DB SKBFYRID LA FEB A HAYTHEIF. ChETRZEH
[CEALMZESATIEWGEN ot ZDEZHTE T HETEXE. EERERE-EER- REVZFT (NIBIOHN
=ZEFV)BEDEBHRT IL—THHO THFE, AOREDT—2EE(Z 1 BIZKSKIED
HRZEHTESELD,

EFOMEEILSLEFIZ 1,000 5, BRASAXELFEOEREE

BLFHMEMEEFAREOIEREKNEICHERT . EFORREETEHITHL, HICHRE
5 EIFEMRELT 1,000 GAEEZRAEY 5, ELITKFREPCRANIHAREDHREEZETNEN
FIRAN—RTHI 50 HAZ. $190 FADEENENSIELITEH, HRICEPTEDRRERADEL
LIS, BELFHENEFLP . AREELIEZ D,

EFEEE. RUPMBEAT—T /0T I EBRFBE TR

BARENTIEOH TELGH RO PHEE ITODNT, EEFBEDMIEFERRIRTHELETAL
2o G%.NTVYIAAVRERED L. BFNEHFRICH, EXRBINBRELE, ABENTHSHL
DI AFVRODBEESH 54 T77—< IDFAFELI ATERFIHEEI AT —T /901, Thi,
1R 63 BUTDEMUEMNTRD. FFIZREFATOANIHIERET. 1 DEDEFIZRALT 36 B
FIm5 48 BfEIRIC 2 DE O &FIZRAL. hiEERT .

TV, &AM 38% ML) ABEEETFIEDT

X 9 AEIZELMNBT IV (Amazon) BVERMDT HE 1M, TNETHON TN =&Y BIBH TE
ZT.&FD 3BWIZEREDTELERMN 26 B, KXFFiEH AT X (Science) [TFEREMT=,

BEGHADES 1 (OI0FIIFU1#EEKE FDA SRR

https://www.reuters.com/world/us/us-fda-proposes-simplify-covid-vaccine-strateqy-2023-01-

23/
EFEBNICBEREED Ph2 RE&ZEITH Yo7z Goldfinch Bio A EEZ%E
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Obesity and metabolic diseases, such as diabetes, are extremely common in the
United States. Tiny proteins called microproteins have long been overlooked in
research, but new evidence demonstrates that they have an important role in
metabolism. Salk scientists have discovered that both brown and white fat is filled
with thousands of previously unknown microproteins, and show that one of these
microproteins, called Gm8773, can increase appetite in mice.

These findings, published in Cell Metabolism on January 3, 2023, could lead to the
development of a therapeutic to help people gain weight in certain disease
situations, such as during chemotherapy for cancer. Furthermore, by establishing the
existence of these microproteins, the team provides a valuable resource for the
scientific community to study microproteins as well.

"It is vital to better understand the processes that regulate obesity and metabolic
health in order to provide improved therapies for the future,”" says Salk Professor
Alan Saghatelian, co-corresponding author of the study and holder of the Dr. Frederik
Paulsen Chair. "Having this list of microproteins will aid the field of metabolism in
identifying new players in a variety of metabolic diseases. And we've demonstrated
one biologically active microprotein that promotes feeding, as well as other
microproteins that are involved in fat metabolism."

Fat tissue secretes many different proteins to regulate feeding, energy balance, and
the production of heat. White fat, known as "bad fat," is often found just beneath the
skin and in the abdominal region. This type of fat acts as an energy storage depot
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and is related to obesity and other diseases caused by excess weight. In
contrast, brown fat or "good fat" is located around the shoulders and along the spinal
cord. Brown fat is associated with proper nutrition, exercise, and health.

In this study, the scientists used innovative genomics technologies to examine the
brown, white, and beige fat (another type of fat with features similar to both white
and brown fat) in mouse cells. They discovered 3,877 genes that produce
microproteins in both white and brown fat. Additionally, they explored the levels of
these genes in mice fed a high-fat Western diet, and linked hundreds of
microproteins to changes in fat tissue metabolism. Overall, the analysis highlights
many likely metabolically relevant microproteins for the first time.

"We've provided a roadmap on how to best use our data to link and eventually
characterize the roles of microproteins in fundamental metabolic pathways," says
first author Thomas Martinez, a former postdoctoral fellow in Saghatelian's lab who
is now an assistant professor at UC Irvine.

The team also focused in on a microprotein called Gm8773, located in the feeding
center of the brain, called the hypothalamus. The location of the microprotein in the
brain suggested it may play a role in appetite. Indeed, when the scientists
administered Gm8773 to obese mice, the mice consumed more food. There is also a
human gene similar to Gm8773 called FAM237B, and this gene could act similarly in
humans to promote eating. According to the researchers, this microprotein could
eventually be developed into a therapeutic to promote weight gain in those
experiencing extreme weight loss.

"The new microproteins presented in our study are exciting discoveries for the field
of metabolism and for the study of fat biology," says co-corresponding author Chris
Barnes, formerly of Novo Nordisk Research Center Seattle, Inc., now head of
proteomics at Velia Therapeutics. "We hope that this resource will be used to
generate numerous new experimental hypotheses for the scientific community to
test in their own labs, and that this work leads to the identification of novel
mechanisms in biology."

In the future, the scientists plan to develop tools to investigate the roles of Gm8773
and FAM237B with the goal of eventually developing a therapeutic that can increase
appetite in humans.

More information: Thomas F. Martinez et al, Profiling mouse brown and white
adipocytes to identify metabolically relevant small ORFs and functional
microproteins, Cell Metabolism (2023). DOI: 10.1016/j.cmet.2022.12.004

Journal information: Cell Metabolism

Provided by Salk Institute
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Summary:

Scientists show in mice how time-restricted eating influences gene expression across
more than 22 regions of the body and brain. The findings have implications for a wide
range of health conditions where time-restricted eating has shown potential benefits,
including diabetes, heart disease, hypertension, and cancer.

FULL STORY

Numerous studies have shown health benefits of time-restricted eating
including increase in life span in laboratory studies, making practices like
intermittent fasting a hot topic in the wellness industry. However, exactly
how it affects the body on the molecular level, and how those changes
interact across multiple organ systems, has not been well understood.
Now, Salk scientists show in mice how time-restricted eating influences
gene expression across more than 22 regions of the body and brain. Gene
expression is the process through which genes are activated and respond
to their environment by creating proteins.

The findings, published in Cell Metabolism on January 3, 2023, have implications for a wide
range of health conditions where time-restricted eating has shown potential benefits, including
diabetes, heart disease, hypertension, and cancer.

"We found that there is a system-wide, molecular impact of time-restricted eating in mice," says
Professor Satchidananda Panda, senior author and holder of the Rita and Richard Atkinson
Chair at Salk. "Our results open the door for looking more closely at how this nutritional
intervention activates genes involved in specific diseases, such as cancer.”

For the study, two groups of mice were fed the same high-calorie diet. One group was given free
access to the food. The other group was restricted to eating within a feeding window of nine
hours each day. After seven weeks, tissue samples were collected from 22 organ groups and the
brain at different times of the day or night and analyzed for genetic changes. Samples included
tissues from the liver, stomach, lungs, heart, adrenal gland, hypothalamus, different parts of the
kidney and intestine, and different areas of the brain.

The authors found that 70 percent of mouse genes respond to time-restricted eating.

"By changing the timing of food, we were able to change the gene expression not just in the gut
or in the liver, but also in thousands of genes in the brain," says Panda.

Nearly 40 percent of genes in the adrenal gland, hypothalamus, and pancreas were affected by
time-restricted eating. These organs are important for hormonal regulation. Hormones coordinate
functions in different parts of the body and brain, and hormonal imbalance is implicated in many
diseases from diabetes to stress disorders. The results offer guidance to how time-restricted
eating may help manage these diseases.



Interestingly, not all sections of the digestive tract were affected equally. While genes involved in
the upper two portions of the small intestine -- the duodenum and jejunum -- were activated by
time-restricted eating, the ileum, at the lower end of the small intestine, was not. This finding
could open a new line of research to study how jobs with shiftwork, which disrupts our 24-hour
biological clock (called the circadian rhythm) impact digestive diseases and cancers. Previous
research by Panda's team showed that time-restricted eating improved the health of firefighters,
who are typically shift workers.

The researchers also found that time-restricted eating aligned the circadian rhythms of multiple
organs of the body.

"Circadian rhythms are everywhere in every cell," says Panda. "We found that time-restricted
eating synchronized the circadian rhythms to have two major waves: one during fasting, and
another just after eating. We suspect this allows the body to coordinate different processes."

Next, Panda's team will take a closer look at the effects of time-restricted eating on specific
conditions or systems implicated in the study, such as atherosclerosis, which is a hardening of
the arteries that is often a precursor to heart disease and stroke, as well as chronic kidney
disease.

Other authors include Shaunak Deota, Terry Lin, April Williams, Hiep Le, Hugo Calligaro,
Ramesh Ramasamy, and Ling Huang of Salk; and Amandine Chaix of the University of Utah.

The research was supported by the National Institutes of Health (grants CA258221, DK115214,
CA014195, and AG065993) and the Wu-Tsai Human Performance Alliance.

Story Source:

Materials provided by Salk Institute. Note: Content may be edited for style and length.

Journal Reference:
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A newly published study from York University sheds light on the biological
underpinnings in sex differences in obesity-related disease, with researchers
observing "striking" differences in the cells that build blood vessels in the fatty tissue
of male versus female mice.

Men are more likely than women to develop conditions associated with obesity such
as cardiovascular disease, insulin resistance and diabetes, says York Professor Tara
Haas with the Faculty of Health's School of Kinesiology and Health Science.

"People have used rodent models to study obesity, and the diseases that are
associated with obesity—like diabetes—but they've typically always studied male
rodents, because females are resistant to developing the same kinds of diseases,"
says Haas, lead on the study. "We were really interested in exploring that difference
because, to us, it spoke of something really fascinating happening in females that
protects them."

Haas and her team observed in a 2018 study in Frontiers in Physiology that when
mice become obese, females grow a lot of new blood vessels to supply the
expanding fat tissue with oxygen and nutrients, whereas males grow a lot less.

In this latest study published in iScience, Haas and her co-authors, including York
Ph.D. student Alexandra Pislaru, Faculty of Health Assistant Professor Emilie
Roudier, and former York post-doctorate student Martina Rudnicki, focused on
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differences in the endothelial cells that make up the building blocks of these blood
vessels in fat tissue.

The team used software to help sift through thousands of genes to zero in on the
ones that would be associated with blood vessel growth. They discovered that
processes associated with the proliferation of new blood vessels were high in

the female mice, whereas the males had a high level of processes associated with
inflammation.

"It was very striking the extent of inflammation-associated processes that were
prevalent in the males," Haas recalls. "Other studies have shown that when
endothelial cells have that kind of inflammatory response, they're very dysfunctional,
and they don't respond to stimuli properly."

Credit: York University

Pislaru, who works in Haas' lab and is a co-first author of the study, participated in
this project as part of her dissertation.

"It is exciting to observe the continuing resilience that female endothelial cells
display even when stressed by a long-term high-fat diet," Pislaru says. "The findings
from our study can help researchers to get a better understanding of why obesity
manifests differently in men and women."

The researchers also examined the behavior of the endothelial cells when they were
taken out of the body and studied in petri dishes.

"Even when we take them out of the body where they don't have the circulating sex
hormones or other kinds of factors, male and female endothelial cells still behave
very differently from each other," Haas explains.

Female endothelial cells replicated faster, while male endothelial cells displayed
greater sensitivity to an inflammatory stimulus. By comparing with previously
published data sets, the researchers found endothelial cells from aged male mice
also displayed a more inflammatory profile compared to female cells.

"You can't make the assumption that both sexes are going to respond to the same
series of events the same way," says Haas. "This isn't just an obesity related issue—I
think it's a much broader conceptual problem that also encompasses healthy aging.
One implication of our findings is that there will be situations where the treatment
that is ideal for men is not going to be ideal for women and vice-versa."

While humans and mice have different genes that may be turned up or down, Haas
believes the general findings would likely apply and is interested studying the
same cells in humans in future research.

More information: Martina Rudnicki et al, Transcriptomic profiling reveals sex-
specific molecular signatures of adipose endothelial cells under obesogenic
conditions, iScience (2022). DOI: 10.1016/j.isci.2022.105811
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Martina Rudnicki et al, Female Mice Have Higher Angiogenesis in Perigonadal
Adipose Tissue Than Males in Response to High-Fat Diet, Frontiers in
Physiology (2018). DOI: 10.3389/fphys.2018.01452
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High magnification image showing part of the mouse hippocampus in which a sparse
population of neurons encoding a specific learning event are labeled in red. Neurons that are
not activated by the learning event are shown in blue. Credit: Havekes I\Lab / University of
Groningen

Students sometimes pull an all-nighter to prepare for an exam. However, research
has shown that sleep deprivation is bad for your memory. Now, University of
Groningen neuroscientist Robbert Havekes discovered that what you learn while
being sleep deprived is not necessarily lost, it is just difficult to recall.

Together with his team, he has found a way to make this "hidden knowledge"
accessible again days after studying while sleep-deprived using optogenetic
approaches, and the human-approved asthma drug roflumilast. These findings were
published in the journal Current Biology.

Havekes, associate professor of Neuroscience of Memory and Sleep at the
University of Groningen, the Netherlands, and his team have extensively studied

how sleep deprivation affects memory processes. "We previously focused on finding
ways to support memory processes during a sleep deprivation episode,’ says
Havekes. However, in his latest study, his team examined whether amnesia as a
result of sleep deprivation was a direct result of information loss, or merely caused
by difficulties retrieving information.

"Sleep deprivation undermines memory processes, but every student knows that an
answer that eluded them during the exam might pop up hours afterwards. In that
case, the information was, in fact, stored in the brain, but just difficult to retrieve."

NEURONS IN THE HIPPOCAMPUS
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To address this question, Havekes and his team used an optogenetic approach:
using genetic techniques, they caused a light-sensitive protein (channelrhodopsin) to
be produced selectively in neurons that are activated during a learning experience.
This made it possible to recall a specific experience by shining light on these cells.
"In our sleep deprivation studies, we applied this approach to neurons in the
hippocampus, the area in the brain where spatial information and factual knowledge
are stored," says Havekes.

First, the genetically engineered mice were given a spatial learning task in which they
had to learn the location of individual objects, a process that heavily relies on
neurons in the hippocampus. The mice then had to perform this same task days
later, but this time with one object moved to a novel location. The mice that were
deprived of sleep for a few hours before the first session failed to detect this spatial
change, which suggests that they cannot recall the original object locations.

"However, when we reintroduced them to the task after reactivating the hippocampal
neurons that initially stored this information with light, they did successfully
remember the original locations," says Havekes. "This shows that the information
was stored in the hippocampus during sleep deprivation, but couldn't be retrieved
without the stimulation."

MEMORY PROBLEMS

The molecular pathway set off during the reactivation is also targeted by the drug
roflumilast, which is used by patients with asthma or COPD.

Havekes says, "When we gave mice that were trained while being sleep deprived
roflumilast just before the second test, they remembered, exactly as happened with
the direct stimulation of the neurons." As roflumilast is already clinically approved
for use in humans, and is known to enter the brain, these findings open up avenues
to test whether it can be applied to restore access to 'lost' memories in humans.

The discovery that more information is present in the brain than we previously
anticipated, and that these "hidden" memories can be made accessible again—at
least in mice—opens up all kinds of exciting possibilities.

"It might be possible to stimulate the memory accessibility in people with age-
induced memory problems or early-stage Alzheimer's disease with roflumilast,” says
Havekes. "And maybe we could reactivate specific memories to make them
permanently retrievable again, as we successfully did in mice."

If a subject's neurons are stimulated with the drug while they try and "relive"

a memory, or revise information for an exam, this information might be
reconsolidated more firmly in the brain. "For now, this is all speculation of course,
but time will tell."

At this time, Havekes is not directly involved in such studies in humans. "My interest
lies in unraveling the molecular mechanisms that underlie all these processes," he
explains. "What makes memories accessible or inaccessible? How does roflumilast
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restore access to these 'hidden' memories? As always with science, by addressing
one question you get many new questions for free."

More information: Youri G. Bolsius et al, Recovering object-location memories after
sleep deprivation-induced amnesia, Current Biology (2022). DOI:
10.1016/j.cub.2022.12.006

Journal information: Current Biology

Provided by University of Groningen



https://dx.doi.org/10.1016/j.cub.2022.12.006
https://dx.doi.org/10.1016/j.cub.2022.12.006
https://medicalxpress.com/journals/current-biology/
https://medicalxpress.com/partners/university-of-groningen/

5. HMENTIRDMEBHFICEZAHFE

Hft:2023 %1 A 12 H
)—X :Cell Press
BLE:

ZLDMERBIZIIEELFETIN., TOANZXLDOBRRIEIFBADEFETHS, T
RUVIARZTFREOHERESIE. NoTIVIOHMBIZCOTOD /O NERBLT-, %
THELH, LYUBHDBEENRERZEIMSE TLNS COVID-19 FRED M/ N/ 7 R ZHEBk
NHY. X EBEEAFRFEMEIE XC) NEDOENATRIZHEETE2DOTIEBELNEEZZ D
512, XCl [Z, *RADHEBYT X EEBEDIAE—D 1 DAFFERILSNZTOERT,
XCl &, ARDHEBYMMN . X Z2BAD 1 DOAE—ULNEFHVARD 2 50 X &6
KELFEPEFEODILEHL,

MEFSN. BELKMOMAE 2 B (AT2) #ilaZERAL T, XCl O FEMHFENLGE
EFRETOT7AIVERELIZECA,. YR AT2 THREL- X EHETRFDH 68%
MXCIZE#MTEHILERLIZ, COREBHRIE. AT2 @A hETIZHRESNTZTY
AMEOFTRIEVDLANILD XCI TR —TH#HTHIEERLTHY., EEBRIZHS T
HUEEDENCEETIAREMENHDELT AT2 [THELGEAN YU TONEIZEEZE N
[+TWLB,

SR MEESIEXAT2 HEOTEE X MDD FEIRA SARS-CoV2 BEE(IZk->TEN K
SICEEEZZITOINERETHFER. ELTLS,

MREE=1—R/ MDY TR—=VITED

< FE X >How sex differences influence lung injury in mice -- ScienceDaily

How sex differences influence lung injury in
mice

Date:

January 12, 2023
Source:

Cell Press
Summary:

More than 2,500 genes exhibit significant sex differences in expression in mouse alveolar
type Il cells (AT2s), important for keeping the lungs functioning, potentially explaining sex
biases in the prevalence and severity of lung diseases. In particular, very high numbers
of X-linked genes escape transcriptional silencing in lung alveolar type 2 (AT2s) cells,
researchers report.
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FULL STORY

More than 2,500 genes exhibit significant sex differences in expression in
mouse alveolar type Il cells (AT2s), important for keeping the lungs
functioning, potentially explaining sex biases in the prevalence and severity
of lung diseases. In particular, very high numbers of X-linked genes escape
transcriptional silencing in lung alveolar type 2 (AT2s) cells, researchers
report January 12+ in the journal Stem Cell Reports.

"Our study is the first to compare male and female AT2 cells for gene expression, and our
findings suggest that there are likely sex differences in lung repair following viral-induced injury,"
says co-senior author Montserrat Anguera, an associate professor at the University of
Pennsylvania.

Sex differences exist for many lung diseases, but the mechanistic basis for this remains unclear.
"We started this project during the beginning of the pandemic, because we were curious about
the sex bias with COVID-19 disease, where more older men have increased morbidity, and
wondered whether X-chromosome inactivation (XCI) might contribute to this sex bias," Anguera
says. "We realized that the SARS-CoV2 virus first encounters AT2 cells in the lung, and that the
virus enters cells through the angiotensin-converting enzyme 2 (Ace2) receptor, which is located
on the X chromosome."

XCl is a process by which one of the copies of the X chromosome is inactivated in female
mammals. The inactive X chromosome is silenced by being packaged into a transcriptionally
inactive structure called heterochromatin. XCI prevents female mammals from having twice as
many X-chromosome gene products as males, who only possess a single copy of the X
chromosome.

In the new study, Anguera and co-senior author Andrew Vaughan, an assistant professor at the
University of Pennsylvania, investigated XCI maintenance and sex-specific gene expression
profiles using male and female AT2s. The results showed that approximately 68% of expressed
X-linked genes in mouse AT2s escape XCI. These genes include Ace2, which serves as the
entry point into cells for SARS-CoV-2, but is also involved in lung repair.

There were genome-wide expression differences between male and female AT2s, possibly
contributing to sex differences in lung injury and repair in multiple settings. Taken together, the
findings demonstrate that AT2 cells have the highest levels of XCI escape for mouse cells
reported to date and support a renewed focus on AT2s as a potential contributor to sex-biased
differences in lung disease.

In addition, the results showed that AT2 cells, similar to immune cells, do not strictly follow the
classic rules of XCI. "We were surprised to find that female AT2 cells lack canonical epigenetic
modifications that are typically enriched on the inactive X as a result of XCI. These include the
long noncoding RNA Xist and heterochromatic histone modifications H3K27me3 and H2AK119-
ubiquitin," Anguera says. "Because the inactive X in female AT2 cells has fewer epigenetic
marks, this enables more gene expression chromosome wide, including the Ace2 gene."

For now, it remains an open question whether ACE2 escapes XCI in human AT2 cells. to The
authors say this is a likely scenario because there are significantly higher numbers of XCI escape
genes in human cells compared to mouse cells.

Moving forward, the authors plan to investigate how expression from the inactive X in AT2 cells is
affected by SARS-CoV2 infections. They also will continue to study how expression from the X
chromosome is regulated in other cell types that do not exhibit conventional XCI maintenance.



"Our findings open the door to future work investigating the genetic and epigenetic basis,
residing within the X chromosome, of sex differences in immune responses to inhaled viruses,"
Anguera says.

Story Source:

Materials provided by Cell Press. Note: Content may be edited for style and length.

Journal Reference:

1. Isabel Sierra, Sarah Pyfrom, Aaron Weiner, Gan Zhao, Amanda Driscoll, Xiang Yu, Brian
D. Gregory, Andrew E. Vaughan, Montserrat C. Anguera. Unusual X chromosome
inactivation maintenance in female alveolar type 2 cells is correlated with
increased numbers of X-linked escape genes and sex-biased gene
expression. Stem Cell Reports, 2023; DOI: 10.1016/j.stemcr.2022.12.005
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A growing pile of evidence indicates that the tens of trillions of microbes that
normally live in our intestines—the so-called gut microbiome—have far-reaching
effects on how our bodies function. Members of this microbial community produce
vitamins, help us digest food, prevent the overgrowth of harmful bacteria and
regulate the immune system, among other benefits. Now, a new study suggests that
the gut microbiome also plays a key role in the health of our brains, according to
researchers from Washington University School of Medicine in St. Louis.

The study, in mice, found that gut bacteria—partly by producing compounds such as
short chain fatty acids—affect the behavior of immune cells throughout the body,
including ones in the brain that can damage brain tissue and exacerbate
neurodegeneration in conditions such as Alzheimer's disease. The findings,
published Jan. 13 in the journal Science, open up the possibility of reshaping the
gut microbiome as a way to prevent or treat neurodegeneration.

"We gave young mice antibiotics for just a week, and we saw a permanent change in
their gut microbiomes, their immune responses, and how much neurodegeneration
related to a protein called tau they experienced with age," said senior author David
M. Holtzman, MD, the Barbara Burton and Reuben M. Morriss Ill Distinguished
Professor of Neurology. "What's exciting is that manipulating the gut microbiome
could be a way to have an effect on the brain without putting anything directly into
the brain."
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Evidence is accumulating that the gut microbiomes in people with Alzheimer's
disease can differ from those of healthy people. But it isn't clear whether these
differences are the cause or the result of the disease—or both—and what effect
altering the microbiome might have on the course of the disease.

To determine whether the gut microbiome may be playing a causal role, the
researchers altered the gut microbiomes of mice predisposed to develop
Alzheimer's-like brain damage and cognitive impairment. The mice were genetically
modified to express a mutant form of the human brain protein tau, which builds up
and causes damage to neurons and atrophy of their brains by 9 months of age. They
also carried a variant of the human APOE gene, a major genetic risk factor for
Alzheimer's. People with one copy of the APOE4 variant are three to four times more
likely to develop the disease than people with the more common APOE3variant.

Along with Holtzman, the research team included gut microbiome expert and co-
author Jeffrey I. Gordon, MD, the Dr. Robert J. Glaser Distinguished University
Professor and director of the Edison Family Center for Genome Sciences & Systems
Biology; first author Dong-Oh Seo, Ph.D., an instructor in neurology; and co-author
Sangram S. Sisodia, Ph.D., a professor of neurobiology at the University of Chicago.

When such genetically modified mice were raised under sterile conditions from birth,
they did not acquire gut microbiomes, and their brains showed much less damage at
40 weeks of age than the brains of mice harboring normal mouse microbiomes.

When such mice were raised under normal, nonsterile conditions, they developed
normal microbiomes. A course of antibiotics at 2 weeks of age, however,
permanently changed the composition of bacteria in their microbiomes. For male
mice, it also reduced the amount of brain damage evident at 40 weeks of age. The
protective effects of the microbiome shifts were more pronounced in male mice
carrying the APOE3 variant than in those with the high-risk APOE4variant, possibly
because the deleterious effects of APOE4canceled out some of the protection, the
researchers said. Antibiotic treatment had no significant effect on
neurodegeneration in female mice.

"We already know, from studies of brain tumors, normal brain development and
related topics, that immune cells in male and female brains respond very differently
to stimuli," Holtzman said. "So it's not terribly surprising that when we manipulated
the microbiome we saw a sex difference in response, although it is hard to say what
exactly this means for men and women living with Alzheimer's disease and related
disorders."

Further experiments linked three specific short-chain fatty acids—compounds
produced by certain types of gut bacteria as products of their metabolism—to
neurodegeneration. All three of these fatty acids were scarce in mice with gut
microbiomes altered by antibiotic treatment, and undetectable in mice without gut
microbiomes.



https://medicalxpress.com/tags/antibiotic+treatment/

These short-chain fatty acids appeared to trigger neurodegeneration by activating
immune cells in the bloodstream, which in turn somehow activated immune cells in
the brain to damage brain tissue. When middle-aged mice without microbiomes were
fed the three short-chain fatty acids, their brain immune cells became more reactive,
and their brains showed more signs of tau-linked damage.

"This study may offer important insights into how the microbiome influences tau-
mediated neurodegeneration, and suggests therapies that alter gut microbes may
affect the onset or progression of neurodegenerative disorders," said Linda
McGavern, Ph.D., program director at the National Institute of Neurological Disorders
and Stroke (NINDS), which provided some of the funding for the study.

The findings suggest a new approach to preventing and treating neurodegenerative
diseases by modifying the gut microbiome with antibiotics, probiotics, specialized
diets or other means.

"What | want to know is, if you took mice genetically destined to develop
neurodegenerative disease, and you manipulated the microbiome just before the
animals start showing signs of damage, could you slow or prevent
neurodegeneration?" Holtzman asked. "That would be the equivalent of starting
treatment in a person in late middle age who is still cognitively normal but on the
verge of developing impairments. If we could start a treatment in these types of
genetically sensitized adult animal models before neurodegeneration first becomes
apparent, and show that it worked, that could be the kind of thing we could test in
people."

More information: Dong-oh Seo et al, ApoE isoform and microbiota-dependent
progression of neurodegeneration in a mouse model of

tauopathy, Science (2023). DOI:

10.1126/science.add1236. www.science.org/doi/10.1126/science.add1236
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Fathers exposed to chemicals in plastics can affect the metabolic health of their
offspring for two generations, a University of California, Riverside, mouse study
reports.

Plastics, which are now ubiquitous, contain endocrine disrupting chemicals, or EDCs,
that have been linked to increased risk of many chronic diseases; parental exposure
to EDCs, for example, has been shown to cause metabolic disorders, including
obesity and diabetes, in the offspring.

Most studies have focused on the impact of maternal EDC exposure on the
offspring's health. The current study, published in the journal Environment
International, focused on the effects of paternal EDC exposure.

Led by Changcheng Zhou, a professor of biomedical sciences in the School of
Medicine, the researchers investigated the impact of paternal exposure to a
phthalate called dicyclohexyl phthalate, or DCHP, on the metabolic health of first
generation (F1) and second generation (F2) offspring in mice. Phthalates are
chemicals used to make plastics more durable.

The researchers found that paternal DCHP exposure for four weeks led to high
insulin resistance and impaired insulin signaling in F1 offspring. The same effect, but
weaker, was seen in F2 offspring.

"We found paternal exposure to endocrine disrupting phthalates may have
intergenerational and transgenerational adverse effects on the metabolic health of
their offspring,” Zhou said. "To the best of our knowledge, our study is the first to
demonstrate this."
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In the case of paternal exposure in the study, intergenerational effects are changes
that occur due to direct exposure to a stressor, such as exposure to DCHP of fathers
(FO generation) and his developing sperm (F1 generation). Transgenerational effects
are changes passed down to offspring that are not directly exposed to the stressor
(for example, F2 generation).

Zhou's team focused on sperm, specifically, its small-RNA molecules that are
responsible for passing information down generations. The researchers used
"PANDORA-seq method," an innovative method that showed DCHP exposure can
lead to small-RNA changes in sperm. These changes are undetected by traditional
RNA-sequencing methods, which lack the comprehensive overview of the small-RNA
profile that PANDORA-seq provides.

The study used only F1 males to breed with unexposed female mice to generate F2
offspring. The team found that paternal DCHP exposure induced metabolic
disorders, such as impaired glucose tolerance, in both male and female F1 offspring,
but these disorders were seen only in female F2 offspring. The study did not
examine F3 offspring.

"This suggests that paternal DCHP exposure can lead to sex-specific
transgenerational effects on the metabolic health of their progenies," Zhou said. "At
this time, we do not know why the disorders are not seen in male F2 offspring."

Zhou stressed that the impact of exposure to DCHP on human health is not well
understood, even though DCHP is widely used in a variety of plastic products and
has been detected in food, water, and indoor particulate matter. DCHP has also been
found in human urinary and blood samples. Indeed, the U.S. Environmental
Protection Agency recently designated DCHP as one of 20 high-priority substances
for risk evaluation.

"It's best to minimize our use of plastic products,” Zhou said. "This can also help
reduce plastic pollution, one of our most pressing environmental issues."

Zhou's earlier mouse study, published in Environmental Health Perspectives in 2021,
showed exposure to DCHP leads to increased plasma cholesterol levels.

More information: Jingwei Liu et al, Paternal phthalate exposure-elicited offspring
metabolic disorders are associated with altered sperm small RNAs in
mice, Environment International (2023). DOI: 10.1016/j.envint.2023.107769

Yipeng Sui et al, Effects of Dicyclohexyl Phthalate Exposure on PXR Activation and
Lipid Homeostasis in Mice, Environmental Health Perspectives (2021). DOI:
10.1289/EHP9262
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Scientists find that microRNA affects
inflammation in lupus disease.



https://medicalxpress.com/news/2023-01-scientists-microrna-affects-inflammation-lupus.html
http://en.nagoya-u.ac.jp/

= Bmer nserved sites, conserved
A = 7mer-m8 = conserved sites, no overlap

« Tmer-A1 , overlap
Bmer « all sites, no overlap
miR-128 sites miR-128 7mer-m8
1.04 —_— —
g 0.8
L 064 non-
conserved
04
00 coresved l_ =z
T T T T T T T T T T T T T T T T T T T T T T T T T
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Species number Species number Species number Species number Species number
miR-128 8mer, all sites, miR-128 8mer, all sites, miR-128 8mer, conserved sites, miR-128 8mer, conserved sites,
no overlap (862) overtap with miR-148a sites (85) no overlap (307) overlap with conserved miR-148a sites (28)
| ] high
£
® g
>
Zi
T 3
s
T LF 1.7 L 1
2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 68 8 10 |ow
Branch length score Branch length score Branch length score Branch length score
D miR-128 7mer-m8, all sites, miR-128 7mer-m8, all sites, miR-128 7mer-m8, conserved sites,  miR-128 7mer-m8, conserved sites,
no overlap (3342) overlap with miR-148a sites (253) no overiap (352) overlap with conserved miR-148a sites (28)

S o S S ] e
I T et O™ D W A ) P

Conservation trends of miR-128 and miR-148a target sites with “conserved overlap.” A, B
Cumulative distribution of the number of species in which the indicated site types of miR-
128-3p (A) and miR-148a-3p (B) are conserved across 84 species. Conserved and non-
conserved sites are defined by TargetScan. Target sites are classified according to Fig. 3A.
P values were calculated by the one-tailed Wilcoxon rank sum test. C—E Density and contour
plots showing the distribution of BLS values and the number of species in which sites are
conserved. The results for all sites with no overlap, all sites with overlap, conserved sites
with no overlap, and conserved sites with “conserved overlap” of miR-128-3p 8mer (C), miR-
128-3p 7mer-m8 (D), and miR-148a-3p 7mer-m8 (E) are shown. Vertical and horizontal
dashed lines indicate BLS cutoffs and the species number threshold (n = 62), respectively.
Numbers in parentheses are the numbers of target sites. Credit: BMC Biology (2022). DOI:
10.1186/s12915-022-01447-4

A group of researchers from the Graduate School of Medicine at Nagoya University
in Japan have discovered the impact of microRNA (miRNA) on inflammation in lupus
in mice. They identified two miRNAs that are downregulated in the disease and an
uncommon situation that occurs in which multiple miRNAs regulate the same set of
genes.

Although the human body has many types of RNA, the most important is messenger
RNA, which is involved in the creation of proteins in the body. The body also contains
miRNA, which binds to regions of the messenger RNA to inhibit protein production
and regulate several important bodily functions such as development, growth, and
metabolism. Problems with miRNA are associated with several diseases including
cancer and HIV. Now, the Nagoya University research group has identified the role of


https://medicalxpress.com/tags/human+body/

miRNA in systemic lupus erythematosus, a disease in which the human immune
system attacks itself. They published their findings in BMC Biology.

Pairing with the correct messenger RNA target is determined by the "seed" of miRNA,
a sequence that determines whether the miRNA can bind or not. The seed is like a
"key" to the messenger RNA's "lock." However, this is complicated by the nature of
miRNA's interaction with messenger RNA as a single particle of messenger RNA
may be regulated by multiple miRNAs and the miRNA-messenger RNA pairs do not
have to be an exact match to exert an effect.

As the effects of a single miRNA on a binding receptor site tend to be modest,
stronger effects are often regulated by multiple miRNAs working in concert. This
occurs through two processes. The first of these processes is "neighborhood"
miRNA co-targeting, where two nearby miRNAs affect messenger RNA. The second,
is "seed overlap" miRNA co-targeting, which is similar to the neighborhood type
except both have similar nucleotides, so they bind to messenger RNA in such a way
that some of their nucleotides overlap.

Given that altered miRNA expression has been reported in lupus disease,
researchers have long suspected a connection. Now, a group of scientists, headed
by Professor Hiroshi Suzuki at the Department of Molecular Oncology, and Lecturer
Noritoshi Kato and Researcher Hiroki Kitai at the Department of Nephrology at the
Nagoya University Graduate School of Medicine, have performed miRNA expression
profiling using mice with lupus to investigate the role of miRNA in the disease.

The researchers found that two microRNAs, miR-128 and miR-148a, were down-
regulated in plasmacytoid dendritic cells in lupus patients. As plasmacytoid dendritic
cells play a crucial role in antiviral immunity and antibody production, they have been
implicated in the initiation and development of several autoimmune

and inflammatory diseases, including lupus. Both miR-128 and miR-148a target a
gene called KLF4, which is associated with inflammatory control and the production
of cytokines that regulate the activity of the immune system.

"Assuming that the expression levels of the other miRNA are maintained, the
downregulation of one miRNA can be compensated for by the other microRNA,"
Suzuki explains. "However, when two miRNAs decrease simultaneously, as in lupus
disease, alterations in their target—in this case KLF4—emerge."

One of the most important findings of the study was that as miR-128 and miR-148a
share common nucleotides, they can bind to messenger RNA using "seed overlap”
miRNA co-targeting. "miR-128 and miR-148a target KLF4 through extensive 'seed
overlap' miRNA cotargeting. In this case, it negatively regulates the production of
inflammatory cytokines," says Suzuki. "Therefore, this study collectively suggests the
complexity of different modes of miRNA cotargeting and the importance of their
perturbations in human diseases."

The researchers also performed integrative analyses, discovering that "seed overlap”
miRNA cotargeting of KLF4 is a prevalent feature in other species. "We found that
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the conserved overlap site of KLF4 is the same in most species between humans
and Coelacanths," said Suzuki. "Therefore, we expanded these findings by
integratively analyzing seed overlap patterns of all miRNAs and the conservation
patterns of 'seed overlap' target sites."

Suzuki and the research team discovered two main conservation classes of miRNA
target sites. The first was shared by eutherian mammals, including animals that have
a placenta. The second was shared by other animals, including humans and
Coelacanths, and has a stronger association with both "seed overlap” and
"neighborhood" miRNA cotargeting.

"Our study provides a comprehensive view of 'seed overlap’' miRNA cotargeting,
which is very important for the process by which lupus develops from the viewpoint
of gene regulation and miRNA evolution. These findings highlight the importance of
miRNA co-targeting in human pathology and the unique evolutionary aspects of
miRNA co-targeting and miRNA target site conservation," Suzuki explains.

Suzuki also sees the potential of his research in treating lupus patients: "Testing for
downregulation of the two miRNAs may help identify patients with high level of
inflammation who may benefit from specific therapeutic development," he says.

More information: Hiroki Kitai et al, Systematic characterization of seed overlap
microRNA cotargeting associated with lupus pathogenesis, BMC Biology (2022). DOI:
10.1186/s12915-022-01447-4
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