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COVID-19 jR{TTD Pfizer DIZAEITIISELNRNENDEDFTHE

Pfizer ) COVID-19 7% F> Comirnaty @ 2022 F£NFEY LIFIXFDRIFELIYVEFZLY 378 ERILEST-
N SEDTEY LIFIX64%EBETLTELZ 135 BRILELDRAH,

EEDFEY LT 189 K /LD COVID-19 ;A Paxlovid 3 Comirnaty ERIFRIZSEDTTY EIF LR
THRAHT.58WMETLTHEEZ 80 BERILIZHZEFEEINTIND,

https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-forecasts-2023-sales-covid-
products-below-estimates-2023-01-31/

Pfizer /' 8 DDMAREEFEE DI

MIERI[DBEROERARO VAR ZIIVED S LE LA MNDITHKRLT: Plizer DENLDH D
DHDEFEMNFIESNT=,

FDIRLUEE BRICTHADRREY I DILHBAAZRICHRF

BRIREICI A REEMIEEEEND VT LUICHRBEL-AIFE (GFP) RIS E . [HEI7 LA
D&t BRBEMRBLEDTF— LM 1 BERLI -, BRICTHZ S LA DERIZDOLEA
DR ENS,

ZEHE ONFIOFURRICHGERHRMGEEELREFRERICHIET
WEMMNSAED D OF o HFFKT 5HFF D Medicago HIFEZE
FILINAI—RDY IR, FT/IVUTHE KOT7IOARLBRE

FILINAI—IRITLI=R I RO G BEICEFLI--AFEITIOLAN B (AR) 1ZEIRE
TEE RREMERKOT/ERS/R—2a0wo3—REDT IL—THHERLT-,

Teva H' Abbie [ZHELNT. KEEIED R E 1A FRE AR PhRVMA Z iR
FICIRS “ANADIAF” @BEATAS I+
https://news.yahoo.co.jp/pickup/6453131
MiREF 57FESYICHEBRAN - MRFEADRESZR LEOERIEIC
AV FYTEFESTRL DNAZH B TEM T % Evonetix A 2,400 3 FJLERE

T/ LREDF. IRRICKE EROREAAREN LR

T LRERMTCZRENDEEFERELTCFELFRAESEEL T, FETEE 3 FOERHRE
ZIT-AARBEXK(GREFEOH) OREIHRER. BEERNFEL-LEEBEDFRLGLETFEEST
WBIEEY, IBRICHELTWSERELMNIZLIE. 8 BIFDEBEFZHR Y IRAF YA/ -E—Z=2 5 K
ARDMEZ 1=,

fRi&%#%. 2022 £ 4 BICHATL-ERARMOEMIZIGLT=, 18 FEICEFENT=-MNFEEHET 3 ADIYF/


https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-forecasts-2023-sales-covid-products-below-estimates-2023-01-31/
https://www.reuters.com/business/healthcare-pharmaceuticals/pfizer-forecasts-2023-sales-covid-products-below-estimates-2023-01-31/
https://www.biotoday.com/view.cfm?n=101473
https://news.yahoo.co.jp/articles/ac295c780e70c489eb1cea48a9ecfd9f6614bba8
https://news.yahoo.co.jp/articles/ac295c780e70c489eb1cea48a9ecfd9f6614bba8
https://news.yahoo.co.jp/articles/fac0af504e4a719bcc36590ab964fccd701e1944
https://news.yahoo.co.jp/articles/fac0af504e4a719bcc36590ab964fccd701e1944
https://news.yahoo.co.jp/articles/067e3c96070a3be1fae936c8962f218a26f99922
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LIRERE— | ZHAESEERIT, FEL-HORBREBERTFOTUNKEBNHDEL. KAITHEST
LERANDNEDITEFHLRBREERITHELT=.

Bayer M #F1=75fftBY [& Roche 1 B ?) Bill Anderson K
Roche MDHEE 2 DK =57 William N. Anderson K\ Bayer ) CEO 2454 6 A 1 BIZELHE,
iPS MOINDEABK ITBHEEERE BREAFv—IREMHEER ]

B RKEODEBRAFr—I/N\—r—F [ (REAFHBEX) (X 10 B. iPS NS D=L EDHAD
%z, EELDAEDEEICHBIET RO 1 HIEEZERLI-ERRLE-, BHER 1 DADBEATEG
EREDBBIZAHAONEMN LS, REENZEHLNTI-ELT, EttF 2 HIBLIEOSNEEZSES,

Humira DS ED T LEIXHEEXY 4 EFE DL 137 BRILIZE D E AbbVie N F1E

KETEARMSERZUNMAL3I5—)EDFHSEIZEEL T Humira(Ea3 5 ; adalimumab) DS E D [E
ETOFRYLEFIX 4 E2FEE (3T%) VG bERIAIER TS,

Moderna MU F> 4610 BRINEHRE EFEOLEF/LELN

[EAE5FEE(X 10 H. K Moderna LD REE#HFEDEHEAOFIAILRTIOFUIZDONT, BFEARMN
PIN55 4610 FRIDZEFHEREL-ERERL-, BHEDOAIIAVKRIED 2 [l7IF L5 EhiEiEiE
TE5,

T—ILTILTRTIARLE FEX=_7 THHEDR

TIUHPEOFEX—TEAFIL 13 B, LtERFF T T LRTIRSHMBICE-T—ILT LT REIZH
Motz 9 ADFETLIzERRL-, AEZHEXNRITIEELIZEWNS, FEXFZF7 TORLEHERIEIVD
T, FIERBHBIIEEERT.IAFTER 7TB~SA 7 HIZERTLzESRBA, 8 10 BIZFRT LR
ERFONDEE 1 ATDOWTH BENITHONEERRT=,

Sanofi DIAZEFHFERLVT 5 F T4 John Reed KA J&J DFEIEKIZERE 2

INFTIIRER Vivek Ramaswamy EAEFEN LD KB R#HEELEEFZHIELTLS

https://www.politico.com/news/maqgazine/2023/02/13/anti-woke-ramaswamy-2024-election-0008241

GSK A% COVID-19 ~ND#FH =LA TIFU D Vir ED HEEBAFE GSK ZF 1k
JOFERIZEZROMNSETER I WHO EERE
hEHER., 30K THREMNLGER 3R

PEEEFRTLEICKSE. FELAERORSEEMICH-IBUEREHBZERIL 16 BICEHLV:
SEC.HEHOFHEIOFT VAL ARKRIZOVWTIRERFIHATRHEODLRILEZR>TEY ., KE
1. REMGBRERDI-IEERLIZ. SASAICHB T 2EARKERRE (2 AR) TH. HE OO
TOIBAES 1TEALTEEFEEBOREICHEMFITHRBL,

Biogen M & Stelios Papadopoulos KM G FE (2R


https://www.politico.com/news/magazine/2023/02/13/anti-woke-ramaswamy-2024-election-00082414
https://news.yahoo.co.jp/articles/dfcf341ef6cf548a36ba9cb5d1b20e117ab49f7f
https://news.yahoo.co.jp/articles/dfcf341ef6cf548a36ba9cb5d1b20e117ab49f7f
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AYSUH FEMETTSHER-RIEZIE~N VIRET

AYSUNTHEDY IO INTSRAFYIEBRNBREFRALEEEZT, BAFIL 14 B, 6 AMfHEN
BTISRAFYIEZILETHEHRRLT=,

[BEIEERFED AN XL ITRALER- - [ERNTAANS/WVENWEE]R 2 TEER

FEIEERFE. VOB ILTRI =7 JIZDOWT, RERZEOMEF—LHAHRTHO TAN=XLE
fREAL-EHRRLT-,

M LB LT TLRY IR IR HEEN WHO XMIERITTEH &

RAE IR BEEYIVE OB OVT, BEEFHBEF 17 B. [TLARYIRINERT 558%
ROz, HFRREHEE WHO) NBMEEEL-CEITHEIRIE. EFE X SRLEGTFREZTED T,
[EHIET D,

BIERS VIS SFTS, ERTHKR NybhoEERFORIEEA

BREEATWNOAMILAMH ME | D—D, SFTS(EE R M/ MRBAMEIREE) AHEARL TS, BEHE
HIIMEE, —MFLBERSEEH L=, ERAERENG 10 F£, RurZ@BLl=. Fi-ARE/L—+DY
AP TE =,

iPS EXE . FILRITDBHEMRL EREGEL, EMNIBEF KIRKGE

KRAKXEREZZMAZER ERAK iPS MBEARAGEDT IIL—TEL 20 B, YLD AT SEEMEFHH
fa (iPS i) A SEYVHLI-EREZ. BIDOYILOBEEICHEET A EICHRILIzEHFK KL, B RIGH
Rond  EMDICALEAFIND LS IRRRIERIB O ERZF KA Fr—-032=4—23
VX IBFRICEBE SN,

BHRFEHET HIV B8 tHR T3

T2yt )LR )LD (Duesseldorf) D EE | EMFIEN DB (53) A, BHEBHEOHKER. T/ X V(LR
(HIV) B B5ERLTZ 3 AB D AMELGST=ET DTN 20 B FMERAFr—-AT1
(Nature Medicine) [CHERINT=, HBIL 2008 FIZ HIV BEEAHIBAL, Z0 3 FRICEHMEOMREE
ZHichiz, 13 FIZ, CCR5 BInFITEFNLBEENHI XD R F—REL Bl EF o= BT
WEEZ(TT=, COZEEIXHV OMBEBAZHSIENRTMNOTLNS, 18 FEIZIXHV OHLEADAILA
BEEFLL, TD 4 ER. RET—ELTHV ARHEShAE G 1=,

[EER#% 5] AFPBB News

T AT RBEZED AR IR SR EE fezolinetant DX [E FDA KEARBE I MBERE

T AT 5 ABEDRARIERABEREE fezolinetant (7T REUR) DKE FDA KRABEMN IMAERS
NTEES5 A 23 BFETERZY. 9,700 ARIL (131 EM) B DEAEEEFZFALTHIELEZRDHD
AR I HiEhs T,

FATIRABEL 2017 FITRIVLF—D/INAA TV Ogeda ZEPRL TRAFIEZFICANT=,

https://www.prnewswire.com/news-releases/astellas-provides-update-on-fezolinetant-new-drug-
application-in-us-301750449.html



https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E4%BA%AC%E9%83%BD%E5%A4%A7%E5%AD%A6&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=iPS%E7%B4%B0%E8%83%9E&fr=link_kw_nws_direct
https://news.yahoo.co.jp/articles/a42c0c24f3060fd0a86f4395bb6bf718659e6935
https://news.yahoo.co.jp/articles/a42c0c24f3060fd0a86f4395bb6bf718659e6935
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E3%82%A8%E3%82%A4%E3%82%BA&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=HIV&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%99%BD%E8%A1%80%E7%97%85&fr=link_kw_nws_direct
https://www.prnewswire.com/news-releases/us-fda-accepts-astellas-new-drug-application-for-fezolinetant-301608116.html
https://www.prnewswire.com/news-releases/astellas-provides-update-on-fezolinetant-new-drug-application-in-us-301750449.html
https://www.prnewswire.com/news-releases/astellas-provides-update-on-fezolinetant-new-drug-application-in-us-301750449.html
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AVIAOFEEKR KEDVHATEFELERIT AoRE HBEEN

RKEDHFLEDLHDET, EFDORETIERITERAFHEIOFTVANIILADTILI7HRGE . BOVEEK
DFRATDBENTN I EE RA—RIVKEOAERF— LAFEREL =,

B L 7= Sorrento A 7,500 ARIILEZFICL TEELEZ BT
INAFTIIRERD Vivek Ramaswamy KA KE K#FEE Bi59 KA

Roivant Sciences X I ZEYYICFNDRETNDER "vant" T EZEZ X RIZIIHELIFT 6 DNDHKE FDA EE
MAREEN=/N\MFTYIERZER Vivek Ramaswamy KN KE D KFEMEICHDZEEBiIET EKRBAL
Tz

H)I7HIW=TIZZDE FLIONEREER)
LA RSBE] BEICEIREEH. AVEL --ERDOEHKRETERY

R EAEFTOZHREOSENE2ELMRBIN TGN S-MET. REZ ST ERDIEE
[CHBEFSKFENARTREFATERBBZEZZZL. LOTRIBENMREIN TNV EM 24
H. 7Mool

LA RIBHEIE. ANISHKGEEDBARARICEETHMA T, BETIHENL DA RTIEIZFIERIT
ZEDHB, REEZK->TIE. BN TIEABIERGEELZRERELIZBREFAZHFESNTHY.. BE
[SIFFETELIZADBLD, BEEFEBEICKDE LOARTEDBKREME L. 2~10 B, RED F LRI L
LT.EEDMRESITEITIL ORI IE. —BETERICHET SR T4T7 VIR IDHLN
TS,

EMmEMEO RABERN BEHmBEICISARETE FURK-EX

ADEM#HRZRBREHZAT I WADRBICH-UIBIESE SR ZRARELIzE. FURKVCEIS K.
RRAGEDERHEF— LA 24 BETIZRRL = FE. BRISASNAEL, BMFECBETRRMSE

BMAEDEBITHONSENFHMBBENR S CLEHEHFIND, MXFERZRRAFY—ETF
IRICIBE SN,

Al D REHRZRET L TODRBET LBEXGE . EHMREICE

ATHNEE (AD D INERZERBTL T DREZML . ERROHEZMEXET S AEDORALICAITTE
BTN GoNT= ELERFLEDRHRIL—THFERLT=.

RKYATVREN 20T IHRITERE [FORE 2 HRREHD

KBPZEIAIURIL 23 BITD4ERIS T, FEEEIZ ORI 2HANRE) a0 oM bELFRo=EE
DAHFEREFEL -, HRIZEER T TS TLEZERAD 6 F—LDS55, BEBERINT-2 F—L4
DHXEEL 5 RDBXHAREFENSHIRSN -, FEICIX 5 KAOEHLABH N, RFLEFPART 2,
fiot=,

H[E D Redx Pharma N\ Jounce Therapeutics (&K%t : % HFa1—tv Y42 J1)vS) #IRIL
LTKREFRFYIHIZIZEIET S


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%99%BD%E8%A1%80%E7%97%85&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%86%8D%E7%94%9F%E4%B8%8D%E8%89%AF%E6%80%A7%E8%B2%A7%E8%A1%80&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%86%8D%E7%94%9F%E4%B8%8D%E8%89%AF%E6%80%A7%E8%B2%A7%E8%A1%80&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E9%80%A0%E8%A1%80%E5%B9%B9%E7%B4%B0%E8%83%9E%E7%A7%BB%E6%A4%8D&fr=link_kw_nws_direct
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AbbVie A' Capsida [Z 7,000 ARIILZF > TCEGEFAERRIZBIEFILK

AbbVie Pays Capsida $70M to Expand Gene Therapy Alliance to Eye Diseases - MedCity News
https://medcitynews.com/2023/02/abbvie-pays-capsida-zom-to-expand-gene-therapy-alliance-to-eye-

diseases/

Merck & Co MDA} Z Lagevrio MABZERINAET
FERIOF(ITHERRAINSTRE IKIRIILF—E . K@

FEIOFDAIADNTIVY (HEMGRTRT) (F. PEOHARMAHLLRELIZVMIILANREETH
SR B NETAIRIRILF—EDREE KBV +—ILAR)—k-Dr—F )L (WSI) A 26 A, ;KL
T=o CORAREIZDULNTRT A 7\ X (White House) [, EINIESREE DO ERITEKAREL TN N TILNS
EDREERLIZ,

WSJ [ZENIE, FT-BEREBELZESNDIIRILF—EDREREETIVIL - A1 X (Avril
Haines) ERBEMEE 1L DB MESZITHIN TV, RE XU HEIOFNEL>-REETTFT
BAELTULV =,

WSJ BEUP=a2—3—9 21 L X (New York Times) (£, EREELFALBERBFOSELLTC. RE
FESDFHIBRICDOWTIHEREMEFIELNIELTWAEEA T, HEIAF LNV TIVIDEREDS >TH
BIZKEZER DO IIMNFERYICShT=,

EMZICETAELARREHMIEL TS IRIILF—ELEMIEER (FBD (&, FHE IO FDORERIEF
EDHEMTOERIZEDAHHFEIBZI TSN, WSJ [TENIE, KEDEREE DS 4 #BH T ER
RRFEREEY . 2 A HIEREBLTLNS,

KEDDAY-H1)/3 (Jake Sullivan) KifEfEMHEE (BRRLFREMEEDL) (X CNN [IXL. [SDE
CAH. COMEICELTEREASAEICKIABEEZ (FH TULVELD 1 EEFALT=, ()AFP

RKEB/ATIOFHERRATRHEE I3 H | Tl REINE o= FE B DR
THRIEXHEH

2826 B, kKIRILF—ELAFHEIOFTIANINRIEPEOHEFRMSTRHELI-ATREEA T LN EHIETLT-
ZENULNTz, MELI=DIEKIEIA—IL - AR =k Dr—F )L T, TRILF—EIHZRROOIRE
ENHhTEIRLLTLSELS,

FE[FRIDAY]TIE 22 £ 6 BICEBAATATELTHH T, TAUDICEHLI-EARE (M- J—FE)E
TOMHEAVEE 12— T2 (VBT ENDTOANNAZDH R LEHARKE THIEERELAH
BEZRTOMIILAMEIZHBLTEY N9 FEXMORETRAEL-FHE IO OWEREFITo1=. L
ML, FHEAOFIMILANBRBAEDIAIILATIEENAIEER G EER KT HE. DEBRFNISDEH
#%2I1T.20 & 4 Alct=dli=,

Pfizer Y Seagen ZEUNT 5K HELTLVH/WSJ
TRFEDST 130 EAY #EREY. EETHEER

MR RDOERRBEALRE EYERZ)SOF—LIE 27T B AZAMIDKSGEERNE DI LML
FBOIUT1ELREENDENM AINEIRF /23081 1 EEERTRD(Fr-ERRLT=.

1992 FIZHFHDHRT 1 BENRON =T OEYM T, BRISHERLIZEBZ LN TV, F—AIZK
BHEEDTSHI1IY EORESH 1 EUF T AEHEE T HFOEENORENERV L(FHIE

Y, BREVHOMEZRLT LOGLBME RN,


https://medcitynews.com/2023/02/abbvie-pays-capsida-70m-to-expand-gene-therapy-alliance-to-eye-diseases/
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https://www.afpbb.com/search?fulltext=New%20York%20Times&category%5B%5D=AFPBB%3E%E8%A8%98%E4%BA%8B&category%5B%5D=%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%82%AB%E3%83%83%E3%83%97&category%5B%5D=%E4%BA%94%E8%BC%AA
https://www.afpbb.com/search?fulltext=FBI&category%5B%5D=AFPBB%3E%E8%A8%98%E4%BA%8B&category%5B%5D=%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%82%AB%E3%83%83%E3%83%97&category%5B%5D=%E4%BA%94%E8%BC%AA
https://www.afpbb.com/search?fulltext=Jake%20Sullivan&category%5B%5D=AFPBB%3E%E8%A8%98%E4%BA%8B&category%5B%5D=%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%82%AB%E3%83%83%E3%83%97&category%5B%5D=%E4%BA%94%E8%BC%AA
https://www.afpbb.com/search?fulltext=CNN&category%5B%5D=AFPBB%3E%E8%A8%98%E4%BA%8B&category%5B%5D=%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%82%AB%E3%83%83%E3%83%97&category%5B%5D=%E4%BA%94%E8%BC%AA
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E7%A5%9E%E6%88%B8%E5%A4%A7&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%A6%96%E7%B2%BE%E3%81%AE%E3%83%A9%E3%83%B3%E3%83%97&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&qrw=0&p=%E5%A6%96%E7%B2%BE%E3%81%AE%E3%83%A9%E3%83%B3%E3%83%97&fr=link_kw_nws_direct
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2/28 AstraZeneca MAFTH D EFHFKEN AT 500 AZEH
3/1  EliLilly AAo>a)oDiEEE 710%{ETIT

Eli Lilly to cut insulin prices, cap out-of-pocket costs at $35 a month - The Washington Post

TEHE—1—R/MOrTR—JIZES



https://www.washingtonpost.com/business/2023/03/01/eli-lilly-insulin/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most&carta-url=https%3A%2F%2Fs2.washingtonpost.com%2Fcar-ln-tr%2F3941b09%2F63ff88fe1b79c61f87b0b827%2F61cffc43d42d2018aa49c992%2F23%2F74%2F63ff88fe1b79c61f87b0b827&wp_cu=2b44bb988fc43f9e9ab41fbb509c9f80%7CD480D9DFB7FD4366E0530100007F9331
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1. ALMEZEFEETEIETELRZESEONSN? - IRARKE

Bft:2023% 2 A 1H
Y—X:aAVYET7XKE
B=:

INature Cell Biology |Z¥ICHB&E SN -a0VET7RKET7—EVIEE L2 —D Passegué
BLXIOMREOKIEDHKRICELL BMBEOMREERLEAHAZLIISOFOR/ILETA
[ZHAEMELNIELY, Passegué BELIE BEEUYVTFTOEAMNT TIZERESIN TS
RIEEN. TOROBBZRLELRICHTIEHDEED —BEHERIELHIENTED
CETERL-,

2021 & [ZlJournal of Experimental Medicine |E5[ZBE SN =i/ X T. Passegué LT D F
—LlE, —BMICEBLETOCREELEHEEALONTWSES T IEHO)—FIREE A
WT.YT7ROTEVEMHMBEZERLEIRHAITMYMALZL., ELobERELG M ST,
TR HREZEVVEHICBETAILICHEAMLIZ, HEULVMAERTEIA, ALV MAFHEEOSE
RYIZIEEEL G ST,

HREBEBSEIRIC. RHERORETHLIBHEF LA, BRREOFHMLGRAEL TR
9% Passegué ARETHEINFLFMICKY . AREBLEZBIEZYFHABRL, RIEICE
BlEh, MERHMBEOBETREIZDEMNEIEETHRL,
BELEBER-VTFALKREENSIREL T FILD 1 DTHAHIL-1B (T, Bz RET
BETEETHY. EMT7TFFUo5TENETOVITHE, MRFHEALYEL KYEE
THREBIZE KRS, IL-1B ATV RDEEZBL TREMCRAEZRIETLSOEH N5
B.DYFEMRRDEAICESSIZELRLWEENELT-,

HEESIE. ALTOERAN AR TERIESNDINESH, T BHEBO =V FEANEDR
WERFE. DFEYRFHICE RO EAIENKYIRMGERICLGEINESIMERYTL, &L
TW5,

MEEE-1—XR/ MDY TR=JIZRES

< FE 3> Will revitalizing old blood slow aging? (medicalxpress.com)

|[Will revitalizing old blood slow aging?



https://medicalxpress.com/news/2023-02-revitalizing-blood-aging.html
http://www.columbia.edu/

Young and old blood stem cells. Rejuvenating the stem cells that create all blood cells could potentially
slow aging. Credit: Emmanuelle Passequé

Young blood has a rejuvenating effect when infused into older bodies, according to recent
research: Aging hearts beat stronger, muscles become stronger, and thinking becomes
sharper.

Many scientists are looking for the elements of young blood that can be captured or
replicated and put into a pill.

But what if the best way to get the benefits of young blood is to simply rejuvenate the
system that makes blood?

“An aging blood system, because it's a vector for a lot of proteins, cytokines, and cells, has a
lot of bad consequences for the organism,” says Emmanuelle Passegué, Ph.D., director of the
Columbia Stem Cell Initiative, who's been studying how blood changes with age. “A 70—year—
old with a 40—year—old blood system could have a longer healthspan, if not a longer lifespan.”

Rejuvenating an older person’s blood may now be within reach, based on recent findings from
Passegué’s lab published in Nature Cell Biology.


https://medicalxpress.com/tags/blood+system/

Passegué, with her graduate student Carl Mitchell, found that an anti—inflammatory drug,
already approved for use in rheumatoid arthritis, can turn back time in mice and reverse
some of the effects of age on the hematopoietic system.

“These results indicate that such strategies hold promise for maintaining healthier blood
production in the elderly,” Mitchell says.

Rejuvenating the home of blood stem cells. The researchers found that an inflammatory signal released
from old bone marrow, IL-1B, was critical in driving aging in blood stem cells. The drug anakinra
returned the blood stem cells to a younger, healthier state. Credit: Emmanuelle Passeqgué

RETURNING BLOOD STEM CELLS TO A YOUNGER STATE

The researchers only identified the drug after a comprehensive investigation of the stem
cells that create all blood cells and the niches where they reside in the center of the bones.

All blood cells in the body are created by a small number of stem cells that reside in bone
marrow. Over time, these hematopoietic stem cells start to change: They produce fewer red
blood cells (leading to anemia) and fewer immune cells (which raises the risk of infection and
impedes vaccination efforts), and they have trouble maintaining the integrity of their genomes
(which can lead to blood cancers).

In a paper published in 2021 in the Journal of Experimental Medicine, Passegué and her team
first tried to rejuvenate old hematopoietic stem cells, in mice, with exercise or calorie—
restricting diet, both generally thought to slow the aging process. Neither worked.
Transplanting old stem cells into young bone marrow also failed. Even young blood had no

effect on rejuvenating old blood stem cells.


https://rupress.org/jem/article/218/7/e20210223/212183/Aged-hematopoietic-stem-cells-are-refractory-to

Mitchell and Passegué then took a closer look at the stem cells’ environment, the bone
marrow. ~Blood stem cells live in a niche; we thought what happens in this specialized local
environment could be a big part of the problem,” Mitchell says.

With techniques developed in the Passegué lab that enable detailed investigation of the bone
marrow milieu, the researchers found that the aging niche is deteriorating and overwhelmed
with inflammation, leading to dysfunction in the blood stem cells.

One inflammatory signal released from the damaged bone marrow niche, IL—1B, was critical in
driving these aging features, and blocking it with the drug anakinra remarkably returned the
blood stem cells to a younger, healthier state.

Even more youthful effects on both the niche and the blood system occurred when IL-1B
was prevented from exerting its inflammatory effects throughout the animal’s life.

The researchers are now trying to learn if the same processes are active in humans and if
rejuvenating the stem cell niche earlier in life, in middle age, would be a more effective
strategy.

Meanwhile, “treating elderly patients with anti-inflammatory drugs blocking IL—1B function
should help with maintaining healthier blood production,” Passegué says, and she hopes the
finding will lead to clinical testing.

“We know that bone tissue begins to degrade when people are in their 50s. What happens in
middle age? Why does the niche fail first?” Passegué says. “Only by having a deep molecular
understanding will it be possible to identify approaches that can truly delay aging.”

Many societies have added more than 30 years to life expectancy in the past century. “Now
it is imperative to conduct the science to determine how to create health and well-being
across the full length of those lives,” says Linda Fried, MD, MPH, dean of the Mailman School
of Public Health at Columbia University and director of the Butler Columbia Aging Center.
“This must include research to understand the mechanisms of normal aging and how to fully
develop the huge opportunities to create healthy longevity for all.”

More information: Carl A. Mitchell et al, Stromal niche inflammation mediated by IL—1
signalling is a targetable driver of haematopoietic ageing, Nature Cell Biology (2023). DOI:
10.1038/541556-022-01053-0

Journal information: Journal of Experimental Medicine , Nature Cell Biology

Provided by Columbia University
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New studies point the way to broadly effective
treatments for ALS
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Source:
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Keck School of Medicine of USC

Summary:

In the quest to find a cure for ALS patients, a team of researchers led by USC Stem Cell
scientist Justin Ichida has identified two promising avenues for developing new treatments
for diverse forms of this devastating disease. The researchers collected skin or blood
samples from patients with both familial and sporadic ALS and reprogrammed the skin and
blood cells into motor neurons. These patient-derived motor neurons provided an opportunity
to screen thousands of FDA-approved drugs and drug-like molecules to find ones that might
be effective against multiple forms of ALS. By leveraging a public bioinformatics database to
identify how drugs affect the genetic landscape underpinning ALS, the scientists found that
suppressing the SYF2 gene would increase the survival of motor neurons derived from
patients with diverse forms of ALS. They also found that inhibiting a protein, the PIKFYVE
kinase, could represent another effective strategy for treating many different forms of ALS.

FULL STORY

Each year in the U.S., 5,000 patients receive a diagnosis of ALS, an incurable
neurodegenerative disease that will likely kill them within two to five years. In
the quest to find a cure for these patients, a team of researchers led by USC

Stem

Cell scientist Justin Ichida has identified two promising avenues for

developing new treatments for diverse forms of this devastating disease,

which

Is also known as amyotrophic lateral sclerosis or Lou Gehrig's disease.

Their findings are published in a pair of studies: the first appearing in the
journal Cell Stem Cell on February 2, and the second in the journal Cell on

Febru

ary 7.


https://www.sciencedaily.com/releases/2023/02/230207144215.htm

"A minority of patients have a variety of genetic causes of ALS that can be inherited within families,
and a majority have what is known as "sporadic" disease because its causes are unknown," said
Gabriel Linares, a postdoc in the Ichida lab and a co-first author on both studies. "This makes it a
difficult challenge to find one treatment that will work for all patients with ALS."

To meet this challenge, the researchers collected skin or blood samples from patients with both
familial and sporadic ALS. The scientists reprogrammed the skin and blood cells into motor neurons,
which are the nerve cells responsible for movement that degenerate in the disease. These patient-
derived motor neurons provided an opportunity to screen thousands of FDA-approved drugs and
drug-like molecules to find ones that might be effective against multiple forms of ALS.

In the Cell Stem Cell study, co-first authors Linares and Yichen Li found that several of the most
effective drugs and drug-like molecules increased the activity of androgens, the well-known group of
sex hormones that include testosterone. However, because androgen-boosting drugs could have
undesirable or unsafe side effects for patients with ALS, the scientists aimed to identify a genetic
change that might yield similar results.

To accomplish this, they leveraged a public bioinformatics database known as Connectivity Map,
developed by the Broad Institute of Harvard and MIT. By analyzing this vast database of information
about how drugs affect the genetic landscape underpinning diseases, the scientists accurately
predicted that suppressing the SYF2 gene would increase the survival of motor neurons derived
from patients with diverse forms of ALS. In addition, suppressing this gene reduced
neurodegeneration, motor dysfunction, and other symptoms in mice with ALS.

"What's really exciting is that SYF2 suppression improved symptoms and pathology related to a
protein called TDP-43, which can become toxic and is implicated in close to 97 percent of cases of
ALS," said Li, a postdoc in the Ichida Lab.

In the second study published in Cell, co-first authors Shu-Ting (Michelle) Hung and Linares detalil
how inhibiting a protein, the PIKFYVE kinase, could represent another effective strategy for treating
many different forms of ALS.

In an extensive series of experiments, the researchers inhibited PIKFYVE using the drug apilimod,
as well as through genetic and RNA-based approaches, in fruit flies, roundworms, mice, and motor
neurons derived from patients with different forms of ALS.

They found that inhibiting PIKFYVE reduced neurodegeneration, improved motor function, and
lengthened life by stimulating motor neurons to clear toxic proteins through a process of exocytosis,
in which membrane-bound sacs envelop and actively transport waste to the exterior of the cell.

"We were able to pinpoint precisely how PIKFYVE inhibition mitigates neurodegeneration, which is
important for informing the development of new targeted treatments," said Hung, a PhD student in
the Ichida Lab.

Ichida, who is the John Douglas French Alzheimer's Foundation Associate Professor of Stem Cell
Biology and Regenerative Medicine at USC, and a New York Stem Cell Foundation-Robertson
Investigator, added "Our discoveries bring us closer to achieving our big picture goal: finding
treatments that can be broadly effective for all patients who suffer from ALS."

Additional co-authors on both studies are: Yunsun Eoh, Manuel Santana, Jonathan Chang, and
Joscany Perez from USC; and Wen-Hsuan Chang, Stacee Mendonca, Sarah Hong, and Samuel V.
Alworth from AcuraStem, Inc.

For the Cell Stem Cell study, co-authors also include Hung, Jasper Rubin-Sigler, Wenxuan Guo, Yi-
Hsuan Huang, Nomongo Dorjsuren, Michael Chickering, Hao-Jen Deng, Kieu-Tram Bach, and
Kamden Gray from USC; Johnny Yu and Hani Goodarzi from the University of California, San



Francisco; Tze-Yuan Cheng, Chi Chou Huang, and James Lee from Leica Microsystems; and
Jeffrey Rosenfeld from Loma Linda University.

For the Cell study, additional co-authors include Li, Yingxiao Shi, Sarah Perry, Alexander Couto,
Jesse Lai, Eric Hendricks, Yaoming Wang, Berislav V. Zlokovic, and Dion K. Dickman from USC;
Gopinath Krishnanand Fen-Biao Gao from the University of Massachusetts; Chuol Kueth, Samantha
Macklin-Isquierdo, and Daniela C. Zarnescu from Penn State University; and Sarah Duhaime,
Claudia Maios, and J. Alex Parker from the Université de Montréal.

Story Source:

Materials provided by Keck School of Medicine of USC. Original written by Cristy Lytal. Note:
Content may be edited for style and length.
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Computer model IDs roles of individual genes
in early embryonic development

February 10,2023

Computer software developed at Washington University School of Medicine in St. Louis can
predict what happens to complex gene networks when individual genes are missing or

dialed up more than usual. Such genetic networks play key roles in early embryonic
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development, guiding stem cells to form specific cell types that then build tissues and
organs. Mapping the roles of single genes in these networks is key to understanding
healthy development and finding ways to regrow damaged cells and tissues. Likewise,
understanding genetic errors could provide insight into birth defects, miscarriage or even

cancer.

Credit: Kenji Kamimoto

Computer software developed at Washington University School of Medicine in St. Louis can
predict what happens to complex gene networks when individual genes are missing or
dialed up more than usual. Such genetic networks play key roles in early embryonic
development, guiding stem cells to form specific cell types that then build tissues and
organs. Mapping the roles of single genes in these networks is key to understanding
healthy development and finding ways to regrow damaged cells and tissues. Likewise,
understanding genetic errors could provide insight into birth defects, miscarriage or even

cancer.

Such genetic experiments — typically conducted in the laboratory in animal models such as

mice and zebrafish — have been a mainstay of developmental biology research for decades.



Much can be learned about a gene’s function in animal studies in which a gene is missing or

overexpressed, but these experiments are also expensive and time-consuming.

In contrast, the newly developed software called CellOracle — described Feb. 8 in the
journal Nature — can model hundreds of genetic experiments in a matter of minutes,
helping scientists identify key genes that play important roles in development but that may
have been missed by older, slower techniques. CellOracle is open source, with the code and
information about the software available at this link.

“The scientific community has collected enough data from animal experiments that we now
can do more than observe biology happening — we can build computer models of how
genes interact with each other and predict what will happen when one gene is missing,”
said senior author Samantha A. Morris, PhD, an associate professor of developmental
biology and of genetics. “And we can do this without any experimental intervention. Once
we identify an important gene, we still need to do the lab experiments to verify the finding.
But this computational method helps scientists narrow down which genes are most

important.”

CellOracle, which was included in a recent technology feature in the journal Nature, is one
of a number of relatively new software systems designed to model insights into cellular
gene regulation. Rather than simply identify the networks, CellOracle is unique in its ability

to let researchers test out what happens when a network is disrupted in a specific way.

Morris and her team harnessed the well-known developmental processes of blood cell
formation in mice and humans and embryonic development in zebrafish to validate that
CellOracle works properly. Their studies, in collaboration with the lab of co-author and
zebrafish development expert Lilianna Solnica-Krezel, PhD, the Alan A. and Edith L. Wolff
Distinguished Professor and head of the Department of Developmental Biology, also
uncovered new roles for certain genes in zebrafish development that had not previously

been identified.

And in a related paper online in the journal Stem Cell Reports, Morris and her colleagues
used CellOracle to predict what happens when certain genes are dialed up beyond their

usual expression levels.



“We found that if we dialed up two specific genes, we can transform skin cells into a type of
cell that can repair damaged intestine and liver,” Morris said. “In terms of regenerative
medicine, these predictive tools are valuable in modeling how we can reprogram cells into

becoming the types of cells that can promote healing after injury or disease.”

According to Morris, most laboratory methods for converting stem cells into different cell
types, such as blood cells or liver cells, are inefficient. Maybe 2% of the cells arrive at the
desired destination. Tools like CellOracle can help scientist identify what factors should be
added to the cocktail to guide more cells into the desired cell type, such as those capable

repairing the gut and liver.

At present, CellOracle can model cell identity in more than 10 different species, including
humans, mice, zebrafish, yeast, chickens, Guinea pigs, rats, fruit flies, roundworms, the

Arabidopsis plant and two species of frog.

“We get a lot of requests to add different species,” Morris said. “We’re working on adding
axolotl, which is a type of salamander. They are cool animals for studying regeneration

because of their ability to regrow entire limbs and other complex organs and tissues.”

HH#

Kamimoto K, Stringa B, Hoffmann CM, Jindal K, Solnica-Krezel L, Morris SA. Dissecting cell
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Time of day may determine the amount of fat
burned by exercise
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Credit: Pixabay/CCo Public Domain

Physical activity at the right time of the day seems able to increase fat metabolism, at least
in mice. A new study from Karolinska Institutet in Sweden and the University of Copenhagen
in Denmark shows that mice that did exercise in an early active phase, which corresponds to
morning exercise in humans, increased their metabolism more than mice that did exercise at
a time when they usually rest. The results are published in the journal PNAS.

Physical activity at different times of the day can affect the body in different ways since
the biological processes depend on the circadian rhythms of the cells. To ascertain how the
time of day at which exercise is done affects the burning of fat, researchers at Karolinska
Institutet and the University of Copenhagen studied the adipose tissue of mice after a
session of high—intensity exercise performed at two points of the daily cycle, an early active
phase and early rest phase (corresponding to a late morning and late evening session,
respectively, in humans). The researchers studied various markers for fat metabolism and
analyzed which genes were active in adipose tissue after exercise.

INDEPENDENT OF FOOD INTAKE

The researchers found that physical activity at an early active phase increased the
expression of genes involved in the breakdown of adipose tissue, thermogenesis (heat
production) and mitochondria in the adipose tissue, indicating a higher metabolic rate. These
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effects were observed only in mice that exercised in the early active phase and were
independent of food intake.

“Our results suggest that late morning exercise could be more effective than late evening

exercise in terms of boosting the metabolism and the burning of fat, and if this is the case,
they could prove of value to people who are overweight,” says Professor Juleen R. Zierath
from the Department of Molecular Medicine and Surgery and the Department of Physiology
and Pharmacology, Karolinska Institutet.

IMPROVE THE HEALTH BENEFITS OF EXERCISE

Mice and humans share many basic physiological functions, and mice are a well—established
model for human physiology and metabolism. However, there are also important differences,
such as the fact that mice are nocturnal.

“The right timing seems to be important to the body’s energy balance and to improving
the health benefits of exercise, but more studies are needed to draw any reliable conclusions
about the relevance of our findings to humans,” says Professor Zierath.

More information: Pendergrast, Logan A. et al, Time of day determines postexercise
metabolism in mouse adipose tissue, Proceedings of the National Academy of
Sciences (2023). DOI: 10.1073/pnas.2218510120. doi.org/10.1073/pnas.2218510120

Journal information: Proceedings of the National Academy of Sciences

Provided by Karolinska Institutet

Explore further

Scientists dive deep into the different effects of morning and evening exercise
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Study unlocks clues in mystery of naked mole-
rats' exceptional fertility

New research suggests that naked mole-rats produce eggs
throughout their lives, challenging the dogma that female
mammals have a finite ovarian reserve
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Summary:

Unlike humans and other mammals, which become less fertile with age, naked mole-rats can
reproduce throughout their remarkably long lifespans. A new study sheds light on unique
processes that bestow the rodents with what seems like eternal fertility, findings that could
eventually point to new therapies for people.

FULL STORY

Unlike humans and other mammals, which become less fertile with age,
naked mole-rats can reproduce throughout their remarkably long lifespans. A
new study, published today in Nature Communications, sheds light on unique
processes that bestow the rodents with what seems like eternal fertility,
findings that could eventually point to new therapies for people.

"Naked mole-rats are the weirdest mammals," said lead author Miguel Briefio-Enriquez, M.D., Ph.D.,
assistant professor at Magee-Womens Research Institute and the University of Pittsburgh School of
Medicine's Department of Obstetrics, Gynecology and Reproductive Sciences. "They're the longest-
lived rodent, they almost never get cancer, they don't feel pain like other mammals, they live in
underground colonies, and only the queen can have babies. But to me, the most amazing thing is
that they never stop having babies -- they don't have a drop in fertility as they age. We want to
understand how they do this."

For most mammals, including humans and mice, females are born with a finite number of egg cells,
which are produced in utero via a process called oogenesis. Because this limited supply of egg cells
depletes over time -- some are released during ovulation, but most simply die -- fertility declines with
age.

In contrast, naked mole-rat queens can breed right through old age, suggesting the rodents have
special processes to preserve their ovarian reserve and avoid waning fertility.

"There are three possibilities for how they do this: They are born with a lot of egg cells, not as many
of these cells die, or they continue to create more egg cells after birth," said Briefio-Enriquez. "My
favorite hypothesis is that they use a cocktail of all three."

Sure enough, Briefio-Enriquez and his collaborators found evidence for each of the three processes.

The researchers compared ovaries from naked mole-rats and mice across different stages of
development. Despite their similar sizes, mice live four years at most and start to show a drop in
fertility by nine months, whereas naked mole-rats have a life expectancy of 30 years or more.



They found that naked mole-rat females have exceptionally large numbers of egg cells compared to
mice and that death rates of these cells were lower than in mice. For example, at 8 days old, a
naked mole-rat female has on average 1.5 million egg cells, about 95 times more than mice of the
same age.

Most remarkably, the study found that oogenesis happens postnatally in naked mole-rats. Egg
precursor cells were actively dividing in 3-month-old animals, and these precursors were found in
10-year-old animals, suggesting that oogenesis could continue throughout their lives.

"This finding is extraordinary," said senior author Ned Place, Ph.D., M.D., professor at the Cornell
University College of Veterinary Medicine. "It challenges the dogma that was established nearly 70
years ago, which stated female mammals are endowed with a finite number of eggs before or shortly
after birth, without any additions being made to the ovarian reserve thereatfter."

Naked mole-rats live in colonies of several dozen to hundreds of individuals. Like bees or ants,
colony members divvy up tasks, including providing defense, digging tunnels, caring for young and
collecting food. Only the single dominant female in a colony can breed, and she suppresses
reproduction in other females to maintain her queenly status.

"Unlike bees or ants, a female naked mole-rat is not born a queen," explained Briefio-Enriquez.
"When the queen dies or is removed from the colony, subordinate females compete to take her
place and become reproductively activated. Any girl can become a queen."

To learn more about this process, the researchers removed 3-year-old females from the colony to
prompt reproductive activation and compared these new queens with subordinate females. They
found that non-breeding subordinates had egg precursor cells in their ovaries, but the cells started
dividing only after a transition to queen.

"This is important because if we can figure out how they're able to do this, we might be able to
develop new drug targets or techniques to help human health," said Briefio-Enriquez. "Even though
humans are living longer, menopause still happens at the same age. We hope to use what we are
learning from the naked mole-rat to protect ovary function later in life and prolong fertility."

"But the ovary is more than just a baby factory," he continued. "Ovary health influences cancer risk,
heart health and even lifespan. Better understanding of the ovary could help us find ways to improve
overall health.”

Other authors who contributed to the study were Mariela Faykoo-Martinez, Michael D. Wilson, Ph.D.,
and Melissa M. Holmes, Ph.D., all of the University of Toronto; Meagan Goben, Patrick T. Walsh and
Samia H. Lopa, Ph.D., all of Pitt; Diana J. Laird, Ph.D., of the University of California San Francisco;
and Jennifer K. Grenier, Ph.D., Ashley McGrath, Alexandra M. Prado, D.V.M., Jacob Sinopoli, Kate
Wagner and Paula E. Cohen, Ph.D., all of Cornell University.

This research was funded by the National Institutes of Health (ROOHD090289, P50HD096723 and
P50HD076210), the Natural Sciences and Engineering Research Council of Canada (RGPIN2011-
402633, RGPIN 2018-04780 and RGPAS 2018-522465), the Ontario Early Researcher Award, the
W.M. Keck Foundation Award, the Empire State Stem Cell Fund (C30293GG) and the Magee-
Auxiliary Woman Scholar endowment.

Story Source:

Materials provided by University of Pittsburgh. Original written by Asher Jones. Note: Content may
be edited for style and length.
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NEWS RELEASE 21-FEB-2023

Rewiring blood cells to give rise to precursors of
sperm

School of Veterinary Medicine researchers teamed with scientists at the University of Texas at
San Antonio to transform blood cells to regain a flexible fate, growing into a precursor of sperm
cells.

Peer-Reviewed Publication

UNIVERSITY OF PENNSYLVANIA
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IMAGE: RESEARCHERS FROM THE UNIVERSITY OF PENNSYLVANIA STUDIED SPERM BIOGENESIS IN THE
MARMOSET, A SMALL MONKEY SPECIES. PROVIDING MARMOSET INDUCIBLE PLURIPOTENT STEM CELLS
WITH APPROPRIATE GROWTH CONDITIONS AND SIGNALS, THEY WERE ABLE TO COAX THE CELLS TO BEGIN
TO RESEMBLE PRIMORDIAL GERM CELLS, THE PRECURSORS OF SPERM AND EGGS, THAT ARE FOUND IN
MARMOSET EMBRYOS. view more

Different cell types—say, heart, liver, blood, and sperm cells—possess characteristics that help
them carry out their unique jobs in the body. In general, those characteristics are hard-wired.
Without intervention, a heart cell won't spontaneously transform into a liver cell.

Yet researchers from the University of Pennsylvania School of Veterinary Medicine, working

with collaborators from the University of Texas at San Antonio and Texas Biomedical Research

Institute, have prompted marmoset blood cells to acquire the flexibility of stem cells. Then they
directed those stem cells to take on the characteristics of sperm precursors.

In the journal eLife, they report on their step-by-step process of rewiring cells. The findings—the
first in the marmoset, a small monkey—open new possibilities for studying primate biology and
developing novel assisted reproductive technologies like in vitro gametogenesis, a process of
generating germ cells, sperm or eggs, in a laboratory dish, akin to how in vitro fertilization
involves the generation of an embryo outside the human body.
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“Scientists know how to generate functional sperm and egg from induced pluripotent stem cells
in mice, but mouse germ cells are very different from human germ cells,” says Kotaro Sasaki, an
assistant professor at Penn Vet. “By studying marmosets, whose biology more closely
resembles ours, we can bridge the gap.”

To understand how to generate germ cells, the researchers first studied germ cell precursors
from marmoset embryos, which had never been rigorously characterized for the species. They
found that these early-stage cells, known as primordial germ cells (PGCs), bore certain
molecular markers that could be tracked over time. Performing single-cell RNA sequencing on
these cells revealed that PGCs expressed genes characteristic of early-stage germ cells and
those related to epigenetic modifications, which regulate gene expression. PGCs did not,
however, express genes known to be turned on later in the process of germ cell development,
when precursor cells migrate to the ovaries or testes to complete their maturation.

Their findings were “consistent with the notion that marmoset germ cells undergo a
reprogramming process,” Sasaki says, that “turns off” certain markers and allows PGCs to
proceed through the stages of germ cell development. The patterns the researchers observed
in marmoset cells closely resembled what has been found in both humans and other monkey
species but were distinct from those of mice, another reason why the marmoset could be a
valuable model for reproductive biology studies.

With that information in hand, the team set about trying to reconstitute the process of
development artificially, in the lab. The first step: to transform blood cells into induced
pluripotent stem cells (iPSCs), cells that retain the ability to give rise to a number of other cell

types.

“I have a lot of experience in working with cell culture and induced pluripotent stem cells, but
establishing a stable culture for the marmoset cells was a difficult part of the study,” says
Yasunari Seita, a postdoctoral researcher in Sasaki’s lab and a lead author.

After much trial and error and applying lessons learned from mouse, human, and other
investigations, Seita landed upon a strategy that enabled him to generate and sustain stable
cultures of iPSCs. A key to success was the addition of an inhibitor of the signaling pathway
governed by the Wnt protein, which is involved in a variety of cellular functions, such as cell
differentiation.

The next step was to move from iPSCs to germ cell precursors. Once again, considerable
experimentation went into developing the protocol for this transformation. The method that
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worked best involved adding a cocktail of growth factors to successfully prompt between 15-
40% of their culture to take on the characteristics of these germ cell precursors.

“We were excited to see that efficiency and were able to expand our cultures, passaging them
multiple times and seeing nice, exponential growth,” Sasaki says. “The cells maintained key
germ cell markers but didn't express other markers that are associated with the migration to
the gonad.”

In a final stage of the study, the research team coaxed these lab-grown cells to take on the
characteristics of later-stage germ cells. Based on a method Sasaki and colleagues had
established earlier in human cells and reported in a 2020 Nature Communications paper, they
cultured the cells with mouse testicular cells over the course of a month. The result was a
successful growth with some cells beginning to turn on genes associated with later-stage sperm
cell precursors.

Developing new approaches to study the marmoset sets up the Penn and University of Texas at
San Antonio teams—as well as the scientific community in general—to make use of the species
as an important research model. Marmosets, for example, have cognitive functioning that
resembles that of humans in many ways and thus could lead to new insights in neuroscience.

For Sasaki's group, most interested in development of the reproductive system, marmosets
represent a new avenue for pursuing studies of normal and abnormal development as well as
fertility.

“When you think about the clinical applications of an assisted reproductive technology like in
vitro gametogenesis, there are a lot of ethical, legal, and safety concerns that could arise,”
Sasaki says. “We definitely need a good preclinical model to explore before we move to human
clinical translation.”

Kotaro Sasaki is an assistant professor of biomedical sciences at the University of Pennsylvania
School of Veterinary Medicine.

Yasunari Seita is a postdoctoral researcher in the School of Veterinary Medicine at Penn.

Sasaki and Seita’s coauthors are Penn Vet's Keren Cheng; the University of Texas at San Antonio’s John
R. McCarrey, Nomesh Yadu, Isamar Santana Toro, Li-hua Yen, Sean Vargas, Christopher S. Navara,
and Brian P. Hermann; and the Texas Biomedical Research Institute’s lan H. Cheeseman, Alec
Bagwell, and Corinna N. Ross. Seita and Cheng were co-first authors, and Sasaki, Navara, and
Hermann were co-corresponding authors.
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Researchers identify three intestinal bacteria
found in dementia with Lewy bodies

Date:
February 28, 2023
Source:
Nagoya University
Summary:
Researchers have identified gut bacteria that are associated with dementia with Lewy
bodies. Changing the levels of three bacteria, Collinsella, Ruminococcus, and
Bifidobacterium, may delay the onset and progression of this neurodegenerative disease.
FULL STORY

Dementia with Lewy bodies (DLB), one of the most common forms of
dementia, has no cure. Previous studies suggested that gut bacteria, the
microorganisms that live in the human digestive tract, play a role in
Parkinson's disease, another neurodegenerative disorder, but the bacteria
involved in DLB had not been identified. Now, a group led by researchers at
the Nagoya University Graduate School of Medicine in Japan has identified
three bacteria involved in DLB: Collinsella,

Ruminococcus, and Bifidobacterium. Their findings, reported in npj
Parkinson's Disease, suggest new avenues for diagnosis and treatment.

The onset of DLB is associated with abnormal deposits of alpha-synuclein, a protein in the brain that
plays a role in the transmission of signals between neurons. The presence of these deposits, known
as 'Lewy bodies', affects chemicals in the brain, leading to declines in thinking, reasoning and

memory. Symptoms include confusion, memory loss, impaired movement, and visual hallucinations.

Parkinson's disease also starts with movement problems, but some patients develop cognitive
decline within one year. These patients are diagnosed with DLB when this cognitive decline occurs.
Physicians find it difficult to predict which people with Parkinson's disease will develop cognitive
decline within a year and become patients with DLB.

A research group led by Associate Professor Masaaki Hirayama (Omics Medicine), Professor Kinji
Ohno (Neurogenetics), and Assistant Professor Hiroshi Nishiwaki (Neurogenetics) of Nagoya
University Graduate School of Medicine, in collaboration with Okayama Neurology Clinic, Iwate
Medical University, and Fukuoka University, analyzed microorganisms in the gut and fecal bile acids
of patients with DLB, Parkinson's disease, and rapid eye movement behavior disorder. They



discovered that three intestinal bacteria, Collinsella, Ruminococcus, and Bifidobacterium, were
associated with patients with DLB. This may suggest possible ways of diagnosing and treating this
neurodegenerative disease.

The researchers also found similarities between the gut bacteria involved in Parkinson's disease and
DLB. In both diseases, the bacteria Akkermansia, which degrades the intestinal mucosa, increased.
On the other hand, the bacteria that produce short-chain fatty acids (SCFA) in the gut decreased.
"Decreases in SCFA-producing bacteria have been repeatedly reported in Parkinson's disease,
Alzheimer's disease, and ALS," explains Ohno. "This suggests that it is a common feature of
neurodegenerative diseases.”" SCFA are important because they produce regulatory T cells. These
types of cells play a critical role in regulating the immune system by suppressing neuroinflammation.

On the other hand, in patients with DLB, the researchers found an increase in Ruminococcus
torques, an increase in Collinsella, and a decrease in Bifidobacterium. This was different from
Parkinson's disease patients, whose levels did not change. In the future using these insights, doctors
may be able to analyze the bacteria in a person's digestive tract to distinguish DLB from Parkinson's
disease.

Importantly, the reduced levels of Bifidobacterium mayalsosuggest possible ways to treat

DLB. Bifidobacterium increases brain-derived neurotrophic factor, a key protein that supports the
growth, development and maintenance of neurons in the central and peripheral nervous systems.
Therefore, its decrease in DLB is likely to be associated with cognitive decline.

Similarly, both Ruminococcus torques and Collinsella are intestinal bacteria that carry an enzyme,
the product of which regulates inflammation in a region of the brain called the substantia nigra.The
substantia nigra produces dopamine, a neurotransmitter that is involved in the regulation of
movement and is deficient in Parkinson's disease. Compared to Parkinson's disease, the levels of
these bacteria were higher in people with DLB. This may explain why the effect on movement is
delayed, a key feature that distinguishes DLB from Parkinson's disease.

"Our findings can be used both for both diagnosis and treatment," explains Ohno. "If a patient with
Parkinson's disease develops dementia in one year after the onset of motor symptoms, they are
diagnosed with DLB. However, we cannot currently predict whether a patient with Parkinson's
disease will become a DLB patient. The gut microbiome will help to identify such patients."

"In terms of treatment, the administration of Ruminococcus torques and Collinsella in patients with
Parkinson's is expected to delay neuroinflammation in the substantia nigra,” Ohno added.
"Therapeutic intervention to increase Bifidobacterium may delay the onset and progression of DLB
and reduce cognitive dysfunction.”

"The presence of intestinal bacteria unique to DLB may explain why some patients develop
Parkinson's disease and others develop DLB first,” Ohno said. "Normalizing the abnormal bacteria
shared between DLB and Parkinson's disease may delay the development of both diseases.
Improving the gut microbiota is a stepping stone in the treatment of dementia. Our findings may pave
the way for the discovery of new and completely different therapeutics."
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