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https://www.nbcbayarea.com/news/local/feds—convict—couple—in—theft—of—genentech-trade—
secrets/2589384/

FYREELAOT LY 6 # D COVID-19 A YU EVITHRIZ—BLEFHBNHY

7 B 23 BICWRFESA IV EYIRICBATIEFHEIOFT V(LR (SARS-CoV-2) T )L AE B
DT ILI7HROZTDME LRI>TEZICHESEDEEERMNFERINT -,

ENNSDNEY ZLDHBELNA ) EV IR FIZT ILAEEMREW > TIYTERL, KYRE
LY T WTILAKRICEDFHEOOF DA )L RARRESE (COVID-19) M FRICKY—BLEEI BN H D
EEEZEITE-TLS,

https://www.cidrap.umn.edu/news—perspective/2021/07/delta—covid—variant—surges—asia—casts—

shadow—olympics
BIRDE. BEEDREAMNESR LED KYLEHEL)

EENRHBAILLED JYUEK EL DANBRITEVERENEND., I KEHISTHE EL DRKE
ELTHONDHMPEZHEBEN, HILET - FHERERBLEORBMBEERERZF AT T47
AVIR—Y JIZER,

FEBE. BAEFENARE BHERM. BERUEH GEEICEE
O E IR T I AEERKRBREENEZZT TCENTOIRAIEREBESRB G115
Moderna M EHMEAZENEE DS FE S KF GSK [ZLEFT 5 1,000 ER LD KEER

FHEOOF A )L AR (COVID-19) FRITHION 2020 F£#&IE 20 KILIFEEST= Moderna D FK{
XD F R ESZ (T TREALEL, KIERIZIX 250 K)LZ B2 TRIH OB #5E(X 1,000 BRILD
KEIZFE-T=,

Biogen/Eisai D7 JLYNAI—REZKE D KFERCRIRESH D EOMLFRER
ES #ifaZ 1T T O AEDMRE hKXLEHRMIER

AMKRGEDHEF—LIX16 8. SHAMIRICEILTES YV ADK TR (ESHIR) (7%
WL IRREDOHRTIFZERBLRRASE SRR OFRICHATHO THRIILIZEXER, ADDT
RERICLICATED A LN, TEBRDODHARICRIDAREENHHELTIVS,

BRRIC kDR ERBEEHMFE T S Stemson HY 1,500 HFILERE
EpiPen MENE L (FE% O HEREADFARIZ Pfizer H¥ 3 {& 4,500 AR IILEZILS

MDT 100 FILEEIZ 51T+ 745 F > —BEE EpiPen VL4 600 FILEBICHIE LI(FSh TIX o1
<HNT-ET BERDDFNARIZ Pfizer A 3 {8 4,500 FRILEILSTEE T &,

GSK WEEDEH®D 1/3 ZF>TNAATVIEBIMAEXRTET D


https://www.nbcbayarea.com/news/local/feds-convict-couple-in-theft-of-genentech-trade-secrets/2589384/
https://www.nbcbayarea.com/news/local/feds-convict-couple-in-theft-of-genentech-trade-secrets/2589384/
https://www.cidrap.umn.edu/news-perspective/2021/07/delta-covid-variant-surges-asia-casts-shadow-olympics
https://www.cidrap.umn.edu/news-perspective/2021/07/delta-covid-variant-surges-asia-casts-shadow-olympics
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=ES%E7%B4%B0%E8%83%9E&fr=link_kw_nws_direct

7/18

7/18

7/19

7/19

7/19

1/20

7/21

1/21

1/21

1/21

1/21

1/22

HEOVFOMNSILIZH 50km [ZHIE T AATA—TJ = v (Stevenage) M 92 T—H— (§5 600 A—k
JLEAA) DEH®D 3 50 1 LLE-33 T—H—% GlaxoSmithKline (GSK) M5EY . N/ ATHo/A2—A>
FOMDEGRFHELEDELDIS (cluster) ITIEIITAHIEFHET .

Regeneron M4 1 6 F£/MIZI 18 EF LM T T=Z2—3— U M O ARt %15k
COVID-19 ABR/MRIEZBAICHER THBEOEROEREZZLOT LY
COVID-19 APREED 2 A2 1 ADMASHDEBHEETRIR

EEOHFEIOFTOAILRBERLEAE (COVID-19) ABREE 7 EANBDSHF40(49.7%:36,367/73,197
N)DEFEZDLCED 1 DABRPIZHIRL-,

a0FRERINITIVEREIARE ERN46I8. REERY EH4E

https://wwwi jiji.com/jc/article?k=2021071900946&g=soc

Moderna 7F 2+ 12 U EXRIZC EFENRE

FEEFBEL 19 B, K Moderna D TIFUIZDNT, HEEHIRECNAFETOM8 HLULEIMNBM12
BIALZBIETIFHILERDT=. BHEIFIE RHEBTHEADELIITT Do K Plizer RIZDLY
TIFEEIC 12 ML EEL TS,

Meissa Vaccines (') 74 JL=7 M Redwood City) ® COVID-19 & OF U h\H LK
jénrh\_].'jga"/‘ glﬁ”éﬁﬂb?’%ﬂﬁ

BCRLATREERSTHTILEIETES Gelesis (XU Fa—t v YMARILD) A
SPAC #/rLTLi5

KEADEHFA., 20 F£12 1.5 FE8< HFEaOFHAEE=CDC

RERMEKELH2—(CDC)[F 21 H, 2020 EDOXREANDFHF A 77.3 e, BIEMNS 1.5 F5<
o=KL, a0 F DA RBEET RN EEL-ELVD,

2020 F DT FAn(L, 2003 FLLEDIEKET, COCMN 21 F£ 2 AIZFHEAL TV =KEKIYELFE
<o Tz, SEMENR (X 1942-43 F£IZFRERLT= 29 . LIRDKESE o1z, CDCIZ& B L., BN D 4
20 3ALIFFHEIOFHRELTND, F-. EMBEERLETER o1,

FA)ATTILEARARIEK83%I(Z HFARLHERLE X TEMN
Pfizer/BioNTech 0 COVID-19 D OF > D AR FEEFKE FDA KNEBEEET
HLVNETZLIILE—IZHETED HLA A EBEE B EERXHE

BYTLILF—D536, INEHGZEENRICEH T HEFREBLELETTLULF—DH D,
NNEREMERFERET T 745F 2 — (WDEIA) |EFEEN, EELT — XA TREMGHEENBES,
BLZMZRT CE) EER RKZOHMRT IL—T &, COMHLNVNETLIILF—IZTBMmER D MR
EEDONDHLA D56 HEDEMNEEL TS EN I Mol EHER REVARIZFRT 5/ 17
Y—h—ELTERTESRREMAHDHEND,

AstraZeneca M Alexion BT T ~EEHE MM DLEIVESDABEZEDOTISIZER


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=CDC&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E5%B9%B3%E5%9D%87%E5%AF%BF%E5%91%BD&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&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&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&p=%E9%A3%9F%E7%89%A9%E3%82%A2%E3%83%AC%E3%83%AB%E3%82%AE%E3%83%BC&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E3%82%A2%E3%83%AC%E3%83%AB%E3%82%AE%E3%83%BC&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E3%82%A2%E3%83%8A%E3%83%95%E3%82%A3%E3%83%A9%E3%82%AD%E3%82%B7%E3%83%BC&fr=link_kw_nws_direct

1/23

1/24

1/24

1/24

1/26

1/26

1/26

1/26

1/217

1/27

Pfizer/BioNTech %2 AstraZeneca DI OF> 2 BIIEFEN T ILFZE R COVID-19 FIED
8 B FBh -EEFE

ZULBIFEANLIES? EMAMOININRSS 1ZFKR - KR ILKGE

ERIZHIMEIMORERNIE, ENFEIFTZBIELI-D D NE—— TALEIMTZ KBRTILKER
EDHRF—LMN, ETILEYDOIHRR I THFE, MERAHMELIT. AHOZIELESHE
k. AnsmhELNLY,

Google MifilkE$t DeepMind D A THIEEA RS/ LABEREIZIZ2TOREEZTHE
Merck & Co DT CEO+-Ken Frazier KA\ 1% & &%t General Catalyst (2045
BIXVDKERZEEZHDIN—F Y JRE istradefylline ZERINAE T

BT DKRERREHSD/S—F 2V RE istradefylline (f RANST I741)2) ZERMEZESRIT
(EMA) EIEZEBEESHHEIT,

Pfizer/BioNTech 0 COVID-19 D H9F L DA RS ITIL THEIED BT IHTIE A 39%IZ
BT -1RASTILHAE

TINAEEMRMNLESAASIILTOD 6 A 20 BA S 7 B 17 BD Pfizer/BioNTech @ Ea0O+
A LA (SARS-CoV-2) 74 F> BNT162b2 DL FEHEIEM 39%ZIETLTLS,
f=ELERAEC ABE DGV -OTEETHY . ELHIEELGRINVELREOHEIOFD
AL ARSE (COVID-19) EFARIZE > TS,

BEILDFHIRITIEKAELTELES T, COVID-19 AfRD 88%EEHE COVID-19 M 91%%fHLY
TLV%,

Israeli Data Suggests Possible Waning in Effectiveness of Pfizer Vaccine/New York Times
IBHREE, QN AREOBRRKARICEF

HEOAOF DAL RADABEERFEEKY KB ERTF Pfizer 10 Merck N3R5 H ., HADIEF R
[FooFAEEDRRKABRZEIIBLI=. 1 BIZ1 BRAT #0007 8KELELS,

BFE(L. T TICEREGIRAERZZEEL TLVS Pfizer A2 Merck IZEH B ENEE->TLVS, Pfizer D
BEEF1H2RERATIEOT, BHNIEERNICHLIRFTOEFBNES RAH,

BT DKERZEEHD/IN—F ) JRE istradefylline ZERIMNMNEIT
KELBUGEHE: B RITHIR - D0F U EEERF LD ARA

KEADTIVZEEDIEMNIEESLTL, RTAMNDRIEBARITOHIBEZLIESHHTEHIL

[tz T2, DOFUERBORHIEADBHZETNEFH>THEY . RBEBILENBAFHED S THAIZT

OFDOF U ERERE T Tz, KERAXDAHT THI=—1—3—I ML 34 FADLHEEERRIC

DOFUEBEITI. £, KEELE (AMA) . KEFELMHE (ANA) L E 50 B O EEFREFRKE

COR.EREELRUBBHEERBEENVIFUEEBLETNIERLRVNEVWSAREEFLET
SFEBAETHERK,

Remicade M Pfizer B/\A AL I5—RFENHEIN TS ED RN FIAE THEE


https://www.businesswire.com/news/home/20190828005453/en/Kyowa-Kirin-Announces-FDA-Approval-NOURIANZ%E2%84%A2-istradefylline
https://www.nytimes.com/2021/07/23/science/covid-vaccine-israel-pfizer.html
https://news.yahoo.co.jp/articles/aaca125be20400576912a84db41f669557a67647
https://news.yahoo.co.jp/articles/aaca125be20400576912a84db41f669557a67647
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E3%83%9B%E3%83%AF%E3%82%A4%E3%83%88%E3%83%8F%E3%82%A6%E3%82%B9&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E6%B5%B7%E5%A4%96%E6%97%85%E8%A1%8C&fr=link_kw_nws_direct

1/217

1/28

1/28

7/28

1/29

1/29

1/29

7/30

7/30

7/30

7/30

Remicade (L2245 —F: infliximab, 1271 F%3<J) %55 % Johnson & Johnson (J&J) HYF D L {H751E
{fZE (INA A 25 —)Inflectra (£ TL 4 8: biosimilar infliximab) Z#56 H 9 22975 &EXhH
LTLSED Pfizer M J&J IZx T HERA D ML D FIfE THEH,

TIAEEKRIAIILREIL 1000 U LIEZ 5 -FERE

FENOSE 2021 E£5 821 BA56 B 18 BETOEELZT 1 MNABDTILAEEKRELEE 167
ANZARI=ECH . PCRIERBTRHLENHIBALI-FFATD 62 ADVAILAZERFEEDBRLDRITH®D
19A/19B ¥R % 1260 £ EE-7=,

4% B Merck & Co ML RE AL TLEBLT= Organon HY ObsEva M R EFFHE
ebopiprant Z 1S

HKAESARTFRY—LEDREZIL AL THBREHEREDRIFEICRYED
BioNTech WNEEISYTEERD T IF L DERKRABREIRDDTFTTE

RKEIDFHE OO F DA )L R (COVID-19) 749 F > BNT162b2 D IL1&FE BioNTech AT S 7
DOFUERFELTEFDERLMIE 7)) hREEIZRKMBIT MY BEHEIBRDT=,

BOFIIAERELLTEE - BFR RENT A RE AR IZTIEMERERE
HRERZE, BADFILIVEREELTEESNAI A RBE AR IZITOEMOMRI St RE aE Y
?‘tﬁjé;;;fis EERHETTANEIHEFEFRO/DRABEAS AL, #HRPTHELEA
T3,

Pfizer @ COVID-19 7UF> 2Q 55k 718 ERIL~BEDFRITEICIEZ T I35 ERIL

AstraZeneca ., 40 LA L THEET EFHE. TEREFEREINR

3 AstraZeneca EOFHEOOFIAILRITHOFUIZDOWNT, BEEFEAE N, 40 HLL LEZFHEEE
TOTEERFERE DN RELTHRE M TEHARTRELTLNAIZEN 28 B, £h o=,
[E55 4% AstraZeneca 8% 5 BIZHHFIARZBLE=M., FHEZRESAHERLTLV=,

BOETRREZHAHLIZZERRMVFHEBEFARABNII—FRE -J45TIL7
17 INR R

Biogen M7 ILY/\A Y —JKZEE Aduhelm DEERFEVVDOMREZARIABRAEEZTHRR

Biogen/ T—H A D7 LY INAI—JFE Aduhelm (7T a~JL L ;aducanumab, 7T 1HhX<TT) DEEX
DR ORLMET RS KETOH Phd KER (ICARE AD-US) FHEINFE R ST,

EEVIFUREIEN BRIERRE IBRFLDHD

FRANF 9 L ARG CHENEET ST OBIRZIECAIT. BAFIE 0 B, EEBESS
5P, RERBHEORBELYL, FERECLEAOXELEEETHETED S,

FTO—HRFEFRR. 9 I/ —RILVEHERDOZMH

PARERBREFTO—R IORHERAMEDSY, 2018 FIT/—RNEF-ABFEEZREL
AEBE(ZALE =T O=R"RBREFHN IR =R ERFTTO/NEFER TR (KR IS, FRABO


https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E7%A5%9E%E6%88%B8%E5%A4%A7%E5%AD%A6&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E5%B0%8F%E6%9E%97%E4%B9%85%E9%9A%86&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&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&p=%E5%8E%9A%E5%8A%B4%E7%9C%81&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E3%82%A2%E3%82%B9%E3%83%88%E3%83%A9%E8%A3%BD&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E3%82%AA%E3%83%97%E3%82%B8%E3%83%BC%E3%83%9C&fr=link_kw_nws_direct
https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&p=%E5%B0%8F%E9%87%8E%E8%96%AC%E5%93%81&fr=link_kw_nws_direct

7/30

7/30

PEEH 226 BAD TG EERHTIVAEFIAT.9 A 2 BOKXRMFETOOERFTAEK
ADEANEBMNITHNBEIEN 30 B, REST-,

ARSIV, 2AFDOF 3EBEEREN 60FULE 88 1 BML

ARSIILA 60 MU LDTHRIZHL, HEAOF VA IWRTIF L DT —RAE—HiE GBMERE) &
AT . HTATAT7 A 29 BILT-, HRTHDRALLD, 8 A 1 BABIREY. 7UF> 2[EB
BENS 5 WAUESES TSI EANE KIS,

TILAK KEICEET 5KEH COCORBEHMNES

CDCOEHIZKBE, TILARIZTADELEENTY 8~9 NZRERFEESE, ChITKELREE,
—A.EEFOAOTIAMINRIEEEDINEERLC 1T ADBEEENSH 2 AIT3DHEL0S, £=T
IVERKIZRERE LS AL, DOF U ERE THOTEREBELALLVAIZS DT HEENELH S,
DIFUIE 0% L EDHETERELEHRSH. BREZTDLODHLENRIEEIEFTEHLGL, 20T
OIVIFUEERBLTOVTHERLET A TL—IRIL—BE I ARIYOT &, ERHTIERET 5,

TEBE- 1R/ TR—JIZES



https://search.yahoo.co.jp/search?ei=UTF-8&rkf=1&slfr=1&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&p=%E6%84%9F%E6%9F%93%E8%80%85&fr=link_kw_nws_direct

SHDOHER/E—_1—X/{th

1. RBEETIYIVRETILOERBE
KRR FHEETSZDMMBELOE BREHEEF Periodl Z7E1%1E

R—DRALENELGLIERDEZSISECTER YU ARR

N

REITOT) AREN, IVADGICRKIEESISEIYT

|«

YOADEILIZKSERIEETEZNE

|

EFALATO—IILAFEERET HATREE
TOREABOMARYTILTOMET. BN 5D HOL MEFIED REZFH<C A
B R IE

|

6. YOVRDIERE~DEHLWLVTITO—F

1. DEMAEOANIENDLDAIEDFHEEED=-HDFABEEICEN
BHEREME -~ ARER

8. ZOUALAAUTHEBEIN-IIRIE, BBIFEIFFISESILETHK

EZmLT



1. EETIYIRETILDETR B E
DR NCELEEE 2 AEIE O BB EHEEF Period! E ML

B{t:2021 £ 7 8 8H
Y—X:PLOS (ZUT—JLKEE -RAMR)
B=:

HEET. BOEWRLGEEHEEHES (SAD)DALZORAERETDHDIRID
N CDEENEDESIHEET M T EREICITEEIN TGN, 7UT—ILKEDOH
RELIZKDHLLVHAEMN 7 B 8 HIZUv¥—F JLIPLOS GeneticsJIZHFERIN ., LEE
DEBRLTHERT. RPN EEREEYAVIIVICEHAEST IO — ST BERTETT
Period1 ZEAMLTHIENLERDHIEEFHKR L. LTS,

REIOREIE, MEAEOEBEHELTHICRVEEZRITIT ., TNEFWOBMBI X LE
YT HIENTE, AEZOBT. AMDODKRDICEEEEZHENTED,
HARESIE. TVREETILELTHEAL. BRRIOAENKRDICEDKIICEETIHINEH
EL:, HolIEX. BOSESTEFHRBATIIREXD/NILRIZESL, HI5D1TFIZDLNT
TAM Tz ARFSIE. IORITHEHORDOY (TAIMLD 2 BFEREDITHEZTHLE.
HIDOMBELRHIEERR, KDNIILRIE, KRPICHEXFSZNAFMEEIEIND
iSO Periodl BIZFZFEMIELIz. LML, thDBERED KIS BEA LM o=, Fi=.
I AMD Periodl BIEFHHIBRLIZEEIEADERLEREREBLAMN >z, ELTY
%,

MERESEX. IVREERTEOBYTHS-O. NBEEELRLATHOESICETE
BRLENALETRECBEHORDOY)ICMEINDILF. IVADIDHEDLSILITE
DREICEET DEFHEGRTF Per! ORBEFET L IMHEEIL SAD EFIZEH-TH
HEYBRBHDOALMRNTHDIEFHERLTLD,

MEEE-1—R/ MDY TIR—=JIZRD

< B 3L >Scientists show how light therapy treats depression in mice model: Light activates the
circadian clock gene Period1 in a brain region that affects the mood -- ScienceDaily

Scientists show how light therapy treats
depression in mice model

Light activates the circadian clock gene Periodl in a brain region that affects the
mood

Date:

July 8, 2021
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Source:
PLOS
Summary:

Light therapy can help improve the mood of people with seasonal affective disorder
(SAD) during short winter days, but exactly how this therapy works is not well
understood. A new study finds that light therapy's beneficial effects come from activating
the circadian clock gene Periodl in a part of the brain involved in mood and sleep-wake
cycles.

FULL STORY

Light therapy can help improve the mood of people with seasonal affective
disorder (SAD) during short winter days, but exactly how this therapy works
Is not well understood. A new study by Urs Albrecht at the University of
Fribourg, published July 8th in the journal PLOS Genetics, finds that light
therapy's beneficial effects come from activating the circadian clock gene
Periodl in a part of the brain involved in mood and sleep-wake cycles.

Nighttime light has strong effects on the physiology and behavior of mammals. It can reset an
animal's circadian rhythms, and in the form of light therapy, affect mood in humans. Albrecht and
his colleagues investigated how nighttime light impacts mood using mice as a model. They
exposed mice to a pulse of light at different points during the night and then tested them for
depressive behavior. The researchers discovered that light exposure at the end of the dark
period -- two hours before daytime -- had an antidepressant effect on the animals. The pulse of
light activated the Periodl gene in a brain region called the lateral habenula, which plays a role in
mood. Light at other times, however, had no effect. When they deleted the Periodl gene, the
mice no longer experienced the light's beneficial effects.

The new results provide evidence that turning on Periodl in the lateral habenula is the key to
light's mood-boosting powers. The discovery that mice appeared to be less depressed when
exposed to light at the end of the dark period than the beginning is similar to findings in humans.
Light therapy is more efficient in the early morning than in the evening for patients with SAD.
However, the researchers caution against making too many direct comparisons to humans since
mice are nocturnal animals.

The researchers add, "Light perceived in the late part of the night induces expression of the clock
gene Perl, which is related to improvement of depression like behavior in mice."

Story Source:

Materials provided by PLOS. Note: Content may be edited for style and length.
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Why identical mutations cause different types
of cancer
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Source:
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Summary:
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Why do alterations of certain genes cause cancer only in specific organs of the human
body? Scientists have now demonstrated that cells originating from different organs are
differentially susceptible to activating mutations in cancer drivers.

FULL STORY

Why do alterations of certain genes cause cancer only in specific organs of
the human body? Scientists at the German Cancer Consortium (DKTK), the
Technical University of Munich (TUM), and the University Medical Center
Gottingen have now demonstrated that cells originating from different
organs are differentially susceptible to activating mutations in cancer
drivers: The same mutation in precursor cells of the pancreas or the bile
duct leads to fundamental different outcomes. The team discovered for the
first time that tissue specific genetic interactions are responsible for the
differential susceptibility of the biliary and the pancreatic epithelium towards
transformation by oncogenes. The new findings could guide more precise
therapeutic decision making in the future.

There have been no major improvements in the treatment of pancreatic and biliary tract cancer in
the last decades and no effective targeted therapies are available to date. "The situation for
patients with pancreatic and extrahepatic bile duct cancer is still very depressing with
approximately only 10% of patients surviving five years," says Dieter Saur, DKTK Professor for
Translational Cancer Research at TUM's university hospital Klinikum rechts der Isar, DKTK
partner site Munich.

DKTK is a consortium centered around the German Cancer Research Center (DKFZ) in
Heidelberg, which has long-term collaborative partnerships with specialist oncological centers at
universities across Germany.

"To discover novel therapeutic strategies that improve prognosis of these patients, it is essential
to understand the fundamental genetic networks and interactions that drive these tumors in a
tissue-specific fashion. This will allow highly precise molecular interventions in future."

The research team looked at the development of biliary tract and pancreatic cancer in mice,
replacing the normal "oncogenes" PIK3CA and KRAS with a version containing a mutation
identical with that in human cancers. Expression of these oncogenes in the common precursor
cells of the extrahepatic bile duct and the pancreas led to very different outcomes. Mice with the
mutated PI3K gene developed mostly biliary tract cancer, mice with the mutated KRAS gene
instead developed exclusively pancreatic cancer.

This was unexpected because both genes are mutated in both human cancer types. Subsequent
analyses discovered the fundamental genetic processes underlying the differential sensitivity of
the different tissue types towards oncogenic transformation.

"Our results are an important step toward solving one of the biggest mysteries in oncology: Why
do alterations of certain genes cause cancer only in specific organs?" says Chiara Falcomata the
first author of the new publication. "Our studies in mice revealed how genes co-operate to cause
cancer in different organs. We identified main players, the order in which they occur during tumor
progression, and the molecular processes how they turn normal cells into threatening cancers.
Such processes are potential targets for new treatments."

In the mice, the team uncovered a stepwise process of genetic alterations, which drive the
development of these cancer types. Some cooperating genetic events overactivate the PI3K
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signaling pathway, making them cancerous. Others disrupt regulators proteins, inactivating their
ability to suppress cancer progression.

"Understanding the genetic interactions in different cancer types will guide more precise
therapeutic decision making in the future" says Gunter Schneider, Professor for Translational
Cancer Research at the University Medical Center Gottingen. "Our ability to engineer specific
genetic alterations in mice allows us to study the function of cancer genes and to model specific
cancer subtypes. Such mouse models are also invaluable for testing anticancer drugs before
using them in clinical trials.”

"What we showed is that the function of an oncogene is different depending on the tissue type
and what other genes are altered," says Roland Rad Professor at TUM and a DKTK researcher.
"These oncogenes need to hijack the intrinsic signaling network of a specific tissue to allow
cancer development. Interestingly, such networks exist only in specific tissue types making them
susceptible for cancer development.”

These findings have important implications for therapeutic interventions. "The concept that
multiple tissue-specific genetic interactions drive cancer progression demonstrates that no single
gene can predict responsiveness of a cancer to a particular therapy," says Saur. "In future, it is
key to mechanistically understand the tissue specific determinants of therapeutic response and
resistance to get precision medicine to the next level."

Several of the authors including Dieter Saur and Roland Rad are based at TranslaTUM, TUM's
Center for Translational Cancer Research. In this interdisciplinary research institute, doctors
work with colleagues from the fields of natural sciences and engineering on research into
causes, diagnostics and potential treatments of cancerous diseases.

Story Source:

Materials provided by German Cancer Research Center (Deutsches
Krebsforschungszentrum, DKFZ). Note: Content may be edited for style and length.
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No IgA leads to intestinal inflammation in
mice

Date:
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Source:
Tokyo Medical and Dental University
Summary:

Researchers have found that immunoglobulin A (IgA) deficiency leads to disruption of the
ileal gut microbiota and increased inflammation in the ileum in mice. This suggests that
IgA plays an important role in mucosal homeostasis by regulating the intestinal
microbiota and protecting against mucosal inflammation, especially in the ileum

FULL STORY

While researchers have known for years that immunoglobulin A (IgA) is
important for gut health, it has remained unclear exactly what role it plays in
preventing infection and disease. But now, researchers from Japan have
found that eliminating IgA disrupts the balance of the intestinal ecosystem,
making it susceptible to disease.

In a study published online in May in Gut, researchers from Tokyo Medical and Dental University
(TMDU) have revealed that IgA deficiency results in substantial inflammation of the ileum, a
specific part of the small intestine.

IgA is present in large quantities in the small intestine, where it helps protect the body against
microorganisms that could potentially cross the lining of the gut to cause disease. People who do
not produce IgA are more likely to develop inflammatory bowel disease, allergies, or autoimmune
disease, or to get repeated infections. However, attempts to explore the connection between IgA
and disease in the laboratory have been hampered by contradictory results, with some studies
suggesting that IgA is not important for gut health, and others concluding it is crucial.

"We sought to resolve this apparent discrepancy by generating a definitive mouse model of IgA
deficiency," says senior author of the study Takahiro Adachi. "To do this, we used a cutting-edge
gene engineering technology called CRISPR/Cas9 to delete the gene encoding IgA."

The researchers then analyzed the IgA-deficient mice in detail to determine the effect on gut
health, inflammation, and the gut microbiota (the microorganisms that live in our digestive tract).

"The results were striking," explains Adachi. "We found that the IgA-deficient mice had
spontaneous inflammation in the ileal portion of the small intestine, with enhanced immune cell
activation and the production of pro-inflammatory cytokines." In addition, the gut microbiota in
these mice was unbalanced, especially in the ileum.

"Our findings suggest that IgA plays a protective role in the intestine by maintaining a healthy
balance of microorganisms in the gut and preventing pathologic inflammation," says Adachi.

Given that IgA deficiency is a known risk factor for inflammatory bowel disease such as Crohn's
disease and ulcerative colitis, this new mouse model could be helpful for investigating these
inflammatory conditions in the future. According to Takashi Nagaishi, lead author of the paper,
the specific inflammation observed in the ileum of these mice, instead of the colon, makes this
especially promising as a model of Crohn's disease in humans.

Story Source:
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Scientists reverse age-related memory loss in
mice

by University of Cambridge

Credit: CCO Public Domain

Scientists at Cambridge and Leeds have successfully reversed age-related memory
loss in mice and say their discovery could lead to the development of treatments to
prevent memory loss in people as they age.

In a study published today in Molecular Psychiatry, the team show that changes in
the extracellular matrix of the brain - 'scaffolding' around nerve cells—lead to loss
of memory with aging, but that it is possible to reverse these using genetic
treatments.

Recent evidence has emerged of the role of perineuronal nets (PNNs) in
neuroplasticity—the ability of the brain to learn and adapt—and to make memories.
PNNs are cartilage-like structures that mostly surround inhibitory neurons in the
brain. Their main function is to control the level of plasticity in the brain. They appear
at around five years old in humans, and turn off the period of enhanced plasticity
during which the connections in the brain are optimized. Then, plasticity is partially
turned off, making the brain more efficient but less plastic.

PNNs contain compounds known as chondroitin sulfates. Some of these, such as
chondroitin 4-sulfate, inhibit the action of the networks, inhibiting neuroplasticity;
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others, such as chondroitin 6-sulfate, promote neuroplasticity. As we age, the
balance of these compounds changes, and as levels of chondroitin 6-sulfate
decrease, so our ability to learn and form new memories changes, leading to age-
related memory decline.

Researchers at the University of Cambridge and University of Leeds investigated
whether manipulating the chondroitin sulfate composition of the PNNs might restore
neuroplasticity and alleviate age-related memory deficits.

To do this, the team looked at 20-month old mice—considered very old—and using a
suite of tests showed that the mice exhibited deficits in their memory compared to
six-month old mice.

For example, one test involved seeing whether mice recognized an object. The
mouse was placed at the start of a Y-shaped maze and left to explore two identical
objects at the end of the two arms. After a short while, the mouse was once again
placed in the maze, but this time one arm contained a new object, while the other
contained a copy of the repeated object. The researchers measured the amount of
the time the mouse spent exploring each object to see whether it had remembered
the object from the previous task. The older mice were much less likely to remember
the object.

The team treated the aging mice using a 'viral vector', a virus capable of
reconstituting the amount of 6-sulfate chondroitin sulfates to the PNNs and found
that this completely restored memory in the older mice, to a level similar to that seen
in the younger mice.

Dr. Jessica Kwok from the School of Biomedical Sciences at the University of Leeds
said: "We saw remarkable results when we treated the aging mice with this
treatment. The memory and ability to learn were restored to levels they would not
have seen since they were much younger."

To explore the role of chondroitin 6-sulfate in memory loss, the researchers bred
mice that had been genetically-manipulated such that they were only able to produce
low levels of the compound to mimic the changes of aging. Even at 11 weeks, these
mice showed signs of premature memory loss. However, increasing levels

of chondroitin 6-sulfate using the viral vector restored their memory and plasticity to
levels similar to healthy mice.

Professor James Fawcett from the John van Geest Centre for Brain Repair at the
University of Cambridge said: "What is exciting about this is that although our study
was only in mice, the same mechanism should operate in humans—the molecules
and structures in the human brain are the same as those in rodents. This suggests
that it may be possible to prevent humans from developing memory loss in old age."

The team have already identified a potential drug, licensed for human use, that can

be taken by mouth and inhibits the formation of PNNs. When this compound is given
to mice and rats it can restore memory in aging and also improves recovery in spinal
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cord injury. The researchers are investigating whether it might help alleviate memory
loss in animal models of Alzheimer's disease.

The approach taken by Professor Fawcett's team—using viral vectors to deliver the
treatment—is increasingly being used to treat human neurological conditions. A
second team at the Centre recently published research showing their use for
repairing damage caused by glaucoma and dementia.

Explore further

Anti-aging protein in red blood cells helps stave off cognitive decline

More information: Sujeong Yang et al, Chondroitin 6-sulphate is required for neuroplasticity
and memory in ageing, Molecular Psychiatry (2021). DOI: 10.1038/s41380-021-01208-9

Journal information: Molecular Psychiatry

Provided by University of Cambridge
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<X >'Good cholesterol' may protect liver: Study in mice, human blood samples, suggests HDL
from the intestine may prevent liver inflammation -- ScienceDaily

|'Good cholesterol' may protect liver

Study in mice, human blood samples, suggests HDL from the intestine may prevent
liver inflammation

Date:

July 22, 2021
Source:

Washington University School of Medicine
Summary:

The body's so-called good cholesterol may be even better than we realize. New research
suggests that one type of high-density lipoprotein (HDL) has a previously unknown role in
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protecting the liver from injury. This HDL protects the liver by blocking inflammatory
signals produced by common gut bacteria.

FULL STORY

The body's so-called good cholesterol may be even better than we realize.
New research from Washington University School of Medicine in St. Louis
suggests that one type of high-density lipoprotein (HDL) has a previously
unknown role in protecting the liver from injury. This HDL protects the liver
by blocking inflammatory signals produced by common gut bacteria.

The study is published July 23 in the journal Science.

HDL is mostly known for mopping up cholesterol in the body and delivering it to the liver for
disposal. But in the new study, the researchers identified a special type of HDL called HDL3 that,
when produced by the intestine, blocks gut bacterial signals that cause liver inflammation. If not
blocked, these bacterial signals travel from the intestine to the liver, where they activate immune
cells that trigger an inflammatory state, which leads to liver damage.

"Even though HDL has been considered ‘good cholesterol,’ drugs that increase overall HDL
levels have fallen out of favor in recent years because of clinical trials that showed no benefit in
cardiovascular disease," said senior author Gwendalyn J. Randolph, PhD, the Emil R. Unanue
Distinguished Professor of Immunology. "But our study suggests that raising levels of this
specific type of HDL, and specifically raising it in the intestine, may hold promise for protecting
against liver disease, which, like heart disease, also is a major chronic health problem." In the
study, the researchers showed that HDL3 from the intestine protects the liver from inflammation
in mice.

Any sort of intestinal damage can impact how a group of microbes called Gram-negative bacteria
can affect the body. Such microbes produce an inflammatory molecule called lipopolysaccharide
that can travel to the liver via the portal vein. The portal vein is the major vessel that supplies
blood to the liver, and it carries most nutrients to the liver after food is absorbed in the intestine.
Substances from gut microbes may travel along with nutrients from food to activate immune cells
that trigger inflammation. In this way, elements of the gut microbiome may drive liver disease,
including fatty liver disease and liver fibrosis, in which the liver develops scar tissue.

Randolph became interested in this topic through a collaboration with two Washington University
surgeons, Emily J. Onufer, MD, a surgical resident, and Brad W. Warner, MD, the Jessie L.
Ternberg PhD, MD, Distinguished Professor of Pediatric Surgery and chief surgeon at St. Louis
Children's Hospital, both co-authors on the study. Some premature infants develop a life-
threatening condition called necrotizing enterocolitis, an inflammation of the intestine that can
require a portion of the intestine to be surgically removed. Even after a successful bowel surgery,
such babies often develop liver disease, and Onufer and Warner wanted to understand why.

"They were studying this problem in a mouse model of the condition: They remove a portion of
the small intestine in mice and study the liver fibrosis that results," Randolph said. "There were
hints in the literature that HDL might interfere with lipopolysaccharide's detection by immune cells
and that the receptor for lipopolysaccharide might be linked to liver disease following the bowel
surgery.

"However, no one thought that HDL would directly move from the intestine to the liver, which
requires that it enter the portal vein," she said. "In other tissues, HDL travels out through a

22



different type of vessel called a lymphatic vessel that, in the intestine, does not link up to the
liver. We have a very nice tool in our lab that lets us shine light on different organs and track the
HDL from that organ. So, we wanted to shine light on the intestine and see how the HDL leaves
and where it goes from there. That's how we showed that HDL3 leaves only through the portal
vein to go directly to the liver."

As the HDL3 makes this short journey down the portal vein, it binds to a protein called LBP --
lipopolysaccharide binding protein -- which binds to the harmful lipopolysaccharide. When the
harmful lipopolysaccharide is bound to this complex, it is blocked from activating immune cells
called Kupffer cells. These are macrophages that reside in the liver and, when activated by
lipopolysaccharide, can drive liver inflammation.

As a complex of proteins and fats, HDL3 uses its partnership with LBP to bind to
lipopolysaccharide. When LBP is part of the HDL3 complex, it prevents the harmful bacterial
molecule from activating the liver Kupffer cells and inducing inflammation, according to
experiments conducted by first author Yong-Hyun Han, PhD, when he was a postdoctoral
researcher in Randolph's lab. Han is now on the faculty of Kangwon National University in South
Korea.

"We think that LBP, only when bound to HDL3, is physically standing in the way, so
lipopolysaccharide can't activate the inflammatory immune cells," Han said. "HDL3 is essentially
hiding the harmful molecule. However, if LBP is binding to lipopolysaccharide and HDL3 is not
present, LBP is not able to stand in the way. Without HDL3, LBP is going to trigger stronger
inflammation."”

The researchers showed that liver injury is worse when HDL3 from the intestine is reduced, such
as from surgical removal of a portion of the intestine.

"The surgery seems to cause two problems," Randolph said. "A shorter intestine means it's
making less HDL3, and the surgery itself leads to an injurious state in the gut, which allows more
lipopolysaccharide to spill over into the portal blood. When you remove the part of the intestine
that makes the most HDL3, you get the worst liver outcome. When you have a mouse that
cannot genetically make HDL3, liver inflammation is also worse. We also wanted to see if this
dynamic was present in other forms of intestinal injury, so we looked at mouse models of a high-
fat diet and alcoholic liver disease."

In all of these models of intestinal injury, the researchers found that HDL3 was protective, binding
to the additional lipopolysaccharide released from the injured intestine and blocking its
downstream inflammatory effects in the liver.

The researchers further showed that the same protective molecular complexes were present in
human blood samples, suggesting a similar mechanism is present in people. They also used a
drug compound to increase HDL3 in the intestines of mice and found it to be protective against
different types of liver injury. While the drug is only available for animal research, the study
reveals new possibilities for treating or preventing liver disease, whether it stems from damage to
the intestine caused by high-fat diets, alcohol overuse or physical injury, such as from surgery.

"We are hopeful that HDL3 can serve as a target in future therapies for liver disease," Randolph
said. "We are continuing our research to better understand the details of this unique process."

Story Source:

Materials provided by Washington University School of Medicine. Original written by Julia
Evangelou Strait. Note: Content may be edited for style and length.
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Summary:
A new approach to treating breast cancer kills 95 to 100 percent of cancer cells in mouse
models of human estrogen-receptor-positive breast cancers and their metastases in
bone, brain, liver and lungs. The newly developed drug, called ErSO, quickly shrinks
even large tumors to undetectable levels.
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A new approach to treating breast cancer kills 95-100% of cancer cells in
mouse models of human estrogen-receptor-positive breast cancers and
their metastases in bone, brain, liver and lungs. The newly developed drug,
called ErSO, quickly shrinks even large tumors to undetectable levels.

Led by scientists at the University of lllinois Urbana-Champaign, the research team reports the
findings in the journal Science Translational Medicine.

"Even when a few breast cancer cells do survive, enabling tumors to regrow over several
months, the tumors that regrow remain completely sensitive to retreatment with ErSO," said U. of
I. biochemistry professor David Shapiro, who led the research with Illinois chemistry professor
Paul Hergenrother. "It is striking that ErSO caused the rapid destruction of most lung, bone and
liver metastases and dramatic shrinkage of brain metastases, since tumors that have spread to
other sites in the body are responsible for most breast cancer deaths,” Shapiro said.

The activity of ErSO depends on a protein called the estrogen receptor, which is presentin a
high percentage of breast tumors. When ErSO binds to the estrogen receptor, it upregulates a
cellular pathway that prepares cancer cells for rapid growth and protects them from stress. This
pathway, called the anticipatory Unfolded Protein Response, or a-UPR, spurs the production of
proteins that protect the cell from harm.

advertisement

"The a-UPR is already on, but running at a low level, in many breast cancer cells,” Shapiro said.
"It turns out that this pathway shields cancer cells from being killed off by anti-cancer drugs."

Shapiro and former U. of I. medical scholar Neal Andruska first identified the a-UPR pathway in
2014 and reported the development of a compound that pushed the a-UPR pathway into
overdrive to selectively kill estrogen-receptor-containing breast cancer cells.

"Because this pathway is already on in cancer cells, it's easy for us to overactivate it, to switch
the breast cancer cells into lethal mode," said graduate student Darjan Duraki, who shares first-
author status on the new report with graduate student Matthew Boudreau.

While the original compound prevented breast cancer cells from growing, it did not rapidly kill
them, and it had undesirable side effects. For the new research, Shapiro and Hergenrother
worked together on a search for a much more potent small molecule that would target the a-
UPR. Their analysis led to the discovery of ErSO, a small molecule that had powerful anticancer
properties without detectable side effects in mice, further tests revealed.

"This anticipatory UPR is estrogen-receptor dependent,” Hergenrother said. "The unique thing
about this compound is that it doesn't touch cells that lack the estrogen receptor, and it doesn't
affect healthy cells -- whether or not they have an estrogen receptor. But it's super-potent against
estrogen-receptor-positive cancer cells."”

ErSO is nothing like the drugs that are commonly used to treat estrogen-receptor-positive
cancers, Shapiro said.

advertisement
Chronic Constipation in Adults - Healthcare Professional Site

Learn More About Chronic Idiopathic Constipation and a Treatment Option for your
Patients. www.cic-treatment-hcp.com

"This is not another version of tamoxifen or fulvestrant, which are therapeutically used to block
estrogen signaling in breast cancer," he said. Even though it binds to the same receptor that
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estrogen binds, it targets a different site on the estrogen receptor and attacks a protective cellular
pathway that is already turned on in cancer cells, he said.

"Since about 75% of breast cancers are estrogen-receptor positive, ErSO has potential against
the most common form of breast cancer," Boudreau said. "The amount of estrogen receptor
needed for ErSO to target a breast cancer is very low, so ErSO may also work against some
breast cancers not traditionally considered to be ER-positive."

Further studies in mice showed that exposure to the drug had no effect on their reproductive
development. And the compound was well tolerated in mice, rats and dogs given doses much
higher than required for therapeutic efficacy, the researchers found.

ErSO also worked quickly, even against advanced, human-derived breast cancer tumors in mice,
the researchers report. Often within a week of exposure to ErSO, advanced human-derived
breast cancers in mice shrank to undetectable levels.

"Many of these breast cancers shrink by more than 99% in just three days," Shapiro said. "ErSO
is fast-acting and its effects on breast cancers in mice are large and dramatic."

The pharmaceutical company Bayer AG has licensed the new drug and will explore its potential
for further study in human clinical trials targeting estrogen-receptor-positive breast cancers, the
researchers said. The researchers will next explore whether ErSO is effective against other types
of cancers that contain estrogen receptor.

Study co-authors at the U. of I. also include veterinary clinical medicine professor Timothy Fan,
molecular and integrative physiology professor Erik Nelson, and professor emeritus of pathology
Edward Roy. Fan, Hergenrother, Nelson, Shapiro and Roy are affiliates of the Cancer Center at
lllinois. Fan, Hergenrother and Nelson also are affiliated with the Carl R. Woese Institute for
Genomic Biology at lllinois and Hergenrother and Fan are faculty in the Carle lllinois College of
Medicine at the U. of I.

Funders of this work include the University of lllinois, the U.S. Department of Defense, the
National Institutes of Health, and Systems Oncology. The U. of I. has filed patents on some
compounds described in the study.

Story Source:

Materials provided by University of lllinois at Urbana-Champaign, News Bureau. Original
written by Diana Yates. Note: Content may be edited for style and length.
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Summary:

A protein that helps regulate calcium signaling within heart cells could play a key role in
preventing chronic heart failure, according to a new study.

FULL STORY

A protein that helps regulate calcium signaling within heart cells could play
a key role in preventing chronic heart failure, according to an international
study led by University of Utah Health scientists. The researchers say
disruption in the signaling pathway for this protein, VDAC2, causes severe
impairment of heart cell contraction, making it harder for the heart to deliver
blood to the body. The finding suggests that drugs and other therapeutic
treatments targeting VDAC2 could eventually help alleviate heart failure.

"Based on our human and labratory research, it appears that If VDAC?2 is not working properly,
then everything in the heart can cascade downward from there," says Stavros Drakos, Professor
of Medicine, Director of Cardiovascular Research for the Division of Cardiology at U of U Health,
and senior author of the study. "If we can figure out ways to help this protein do its job again,
then it's possible that we might be able to address heart failure far earlier in the disease
process."

The study appears in Nature Communications.

Scientists have long known that calcium -- the mineral that keeps your teeth and bones strong --
plays a vital role in the heart. Between heart beats, calcium levels in heart muscle cells (called
myocytes) diminish, allowing the cell to relax. During contraction, a large amount of calcium
surges out of a small cellular structure called sarcoplasmic reticulum, causing the cell to contract.
It's this constant ebb and flow of calcium in and out of the inner fluid of heart muscle cells that is
critical to keep the heart beating.

Researchers also know that an organelle called mitochondria, relies on calcium to help produce
biochemical energy that keeps cells alive. Mitochondria communicates with the sarcoplasmic
reticulum, but its specific role in calcium signaling and thus cardiovascular health isn't well
understood.

In their study, Drakos and colleagues sought to get a better understanding of mitochondria's role
in the calcium cycle within heart cells. In earlier research with human heart tissue from heart
failure patients, they detected a positive correlation between improved heart function and VDAC2
activity, a protein on the outer membrane of the mitochondria that allows calcium to flow into the
mitochondria. As a result, they suspected that VDAC2 could play an important role in this
disease.

In laboratory mice, they disabled, or knocked out, VDAC2. Without it, calcium flow in the
mitochondria was severely impaired, and heart cells couldn't beat properly. The mice also
developed enlargement of the heart's left ventricle or pumping chamber. This condition, called
dilated cardiomyopathy, made it harder for the heart to pump blood and eventually led to heart
failure and death.
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Specifically, the researchers found that VDAC?2 interacts with a pair of proteins in the
sarcoplasmic reticulum. Hindering this protein-to-protein communication leads to impaired
cellular calcium signaling and heart failure. However, restoring VDAC2 in knock-out mice
reversed many of the effects of heart failure, including reduced swelling of the left ventricle, and
prevented death.

In other experiments with mice that are genetically prone to develop heart failure, the
researchers found that an experimental drug called efsevin, which binds to VDAC?2 and
increases mitochondrial calcium uptake, improved cardiovascular health. The scientists say this
suggests that efsevin and other drugs that target VDAC?2 are good drug candidates for further
testing as treatments for heart failure.

"Our study shows the importance of VDAC2 in normal cardiac function,” says Thirupura Sundari
Shankar, lead author of the study and a graduate PhD student in the Drakos lab. "Through this
unique role, VDAC2 emerges as a potential therapeutic target for heart failure patients."

The study, "Cardiac-specific Deletion of Voltage Dependent Anion Channel 2 Leads to Dilated
Cardiomyopathy by Altering Calcium Homeostasis," appears in Nature Communications. It was
supported by the American Heart Association, the National Heart, Lung and Blood Institute, and
the Nora Eccles Treadwell Foundation.

In addition to Shankar and Dr. Drakos, U of U Health researchers D.K.A. Ramadurai, S.
Sommakia, R. Badolia, A.T. Krokidi, D. Calder, S. Navankasattusas, A. Aravamudhan, J. Ling,
K.J. Whitehead, F.B. Sachse, K.W. Spitzer, and D. Chaudhuri contributed to this research.
Collaborating institutions included the VA Salt Lake City Medical Center, University of
Connecticut, University of California, Los Angeles, and Ludwig Maximilian University of Munich.

Story Source:

Materials provided by University of Utah Health. Note: Content may be edited for style and
length.
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Treating obese mice with the cytokine known as TSLP led to significant abdominal
fat and weight loss compared to controls, according to new research published
Thursday in Science from researchers in the Perelman School of Medicine at the
University of Pennsylvania. Unexpectedly, the fat loss was not associated with
decreased food intake or faster metabolism. Instead, the researchers discovered
that TSLP stimulated the immune system to release lipids through the skin's oil-
producing sebaceous glands.

"This was a completely unforeseen finding, but we've demonstrated that fat loss can
be achieved by secreting calories from the skin in the form of energy-rich sebum,"
said principal investigator Taku Kambayashi, MD, Ph.D., an associate professor of
Pathology and Laboratory Medicine at Penn, who led the study with fourth-year
medical student Ruth Choa, Ph.D. "We believe that we are the first group to show a
non-hormonal way to induce this process, highlighting an unexpected role for the
body's immune system."

The animal model findings, Kambayashi said, support the possibility that increasing
sebum production via the immune system could be a strategy for treating obesity in
people.

The Hypothesis
Thymic stromal lymphopoietin (TSLP) is a cytokine—a type of immune system
protein— involved in asthma and other allergic diseases. The Kambayashi research

group has been investigating the expanded role of this cytokine to activate Type 2
immune cells and expand T regulatory cells. Since past studies have indicated that
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these cells can regulate energy metabolism, the researchers predicted that treating
overweight mice with TSLP could stimulate an immune response, which could
subsequently counteract some of the harmful effects of obesity.

"Initially, we did not think TSLP would have any effect on obesity itself. What we
wanted to find out was whether it could impact insulin resistance," Kambayashi said.
"We thought that the cytokine could correct Type 2 diabetes, without actually
causing the mice to lose any weight."

The Experiment

To test the effect of TSLP on Type 2 diabetes, the researchers injected obese

mice with a viral vector that would increase their bodies' TSLP levels. After four
weeks, the research team found that TSLP had not only affected their diabetes risk,
but it had actually reversed the obesity in the mice, which were fed a high-fat diet.
While the control group continued to gain weight, the weight of the TSLP-treated
mice went from 45 grams down to a healthy 25 grams, on average, in just 28 days.

Most strikingly, the TSLP-treated mice also decreased their visceral fat mass.
Visceral fat is the white fat that is stored in the abdomen around major organs,
which can increase diabetes, heart disease, and stroke risk. These mice also
experienced improved blood glucose and fasting insulin levels, as well as decreased
risk of fatty liver disease.

Given the dramatic results, Kambayashi assumed that the TSLP was sickening the
mice and reducing their appetites. However, after further testing, his group found
that the TSLP-treated mice were actually eating 20 to 30 percent more, had similar
energy expenditures, base metabolic rates, and activity levels, when compared to
their non-treated counterparts.

The Findings

To explain the weight loss, Kambayashi recalled a small observation he had
previously ignored: "When | looked at the coats of the TSLP-treated mice, | noticed
that they glistened in the light. | always knew exactly which mice had been treated,
because they were so much shinier than the others," he said.

Kambayashi considered a far-fetched idea—was their greasy hair a sign that the
mice were "sweating" out fat from their skin?

To test the theory, the researchers shaved the TSLP-treated mice and the controls
and then extracted oils from their fur. They found that Kambayashi's hypothesis was
correct: The shiny fur contained sebum-specific lipids. Sebum is a calorically-dense
substance produced by sebocytes (highly specialized epithelial cells) in the
sebaceous glands and helps to form the skin barrier. This confirmed that the release
of oil through the skin was responsible for the TSLP-induced fat loss.

The Conclusions
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To examine whether TSLP could potentially play a role in the control of oil secretion
in humans, the researchers then examined TSLP and a panel of 18 sebaceous gland-
associated genes in a publicly-available dataset. This revealed that TSLP expression
is significantly and positively correlated with sebaceous gland gene expression in
healthy human skin.

The study authors write that, in humans, shifting sebum release into "high gear"
could feasibly lead to the "sweating of fat" and weight loss. Kambayashi's group
plans further study to test this hypothesis.

"I don't think we naturally control our weight by regulating sebum production, but we
may be able to highjack the process and increase sebum production to cause fat

loss. This could lead to novel therapeutic interventions that reverse obesity and lipid
disorders," Kambayashi said.

Explore further

Food allergy development linked to skin exposure

More information: Thymic stromal lymphopoietin induces adipose loss through sebum
hypersecretion, Science (2021). DOI: 10.1126/science.abd2893
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