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Analysis of microbiota that regulates influenza virus-specific adaptive immune
responses
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Although half of the world’ s ﬁopulation could face severe food crisis as a
result of global warming by the end of this century, the effects of environmental temperature and
host nutritional status in host defense to viral infection in vivo are less clear. Here, we
demonstrated that exposure of mice to the high ambient temperature of 36 ° C reduced their food
intake and impaired adaptive immune responses to influenza virus infection. In addition, we found
that administration of glucose or dietary short-chain fatty acids restored influenza virus-specific
adaptive immune responses in high heat-exposed mice. Our results imply possible public health
problems and concerns that outside temperature and host nutritional status may be critical
determinants of viral pathogenesis or vaccine efficacy.
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GG, BBE CO U o oRBiOERL, TeA FEA, HilfEPE T #f@ (Treg). Thl17 Mol -
FHE N ERMROBEAZ S EIER T LITEEE H 2 TV 5 (Hooper et al. Science 2012),
UL, IBPNHIEE Y, BB LIS OREREGE  RRIT 7 A )V ATKRET 2RI iE S B B a5 2
TWNEMNIZOWTIEEI N TR o7, Fx i E TITHAWE 2 & T A K % 4 HE
5.2 TIBNMEZ RS B2~ 7 2T, A v 7Aoo A )L 2R RS IS E N 8859 5
ZEHBH LML (Ichinohe et al. PNAS 2011), ZAuHOENFEIEL., Fox & 1XBIOMMNL L7~
e N —FI XL O FEHMEPHERIILTEREY (Abt et al. Immunity. 2012). FGPVHIEED A
YINT T AN REGE DT A L AR IR 0N E DOFF BN o TN D T & DRI X
NTWe, ELIEEEMEDA IV U7 F o 2AVESAICH, FUEWEIC XD IERNH
HZER ST~ T ARER~ T A TIE, TOUZF % (BRBICIZY 7 F o R B 72
WO 1gG &7 &) BET T2 Z ERHESN TS (Oh et al. Immunity, 2014), LA L
IEPNAREE 23 7 A L AR BRI 72 G0 I OFF BTN > TOWHEE (BAM 72 A 1 =X L) 1 3R
BHCH -7,

2. BrgEDHW
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NPT I F o OB EERRS R I L > TEO LT LWT P 230 N OBFIIZEIZ T
ORI TOOEERMANE LD MR CE T,
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IINETOWETIL, <7 RHEME %2 &I AKE 4 G 2 TIHPHIE 2 JE S C
V72723 (Ichinohe et al. PNAS 2011), {KIREREE T (6°C) T~ A% 31 HMfET 5 L BN
MEBENETEEVIEHELH o772 (Chevalier et al. Cell. 2015). AHFFETIE~ Y
A% AC, 22°C, 36CT—HEFHAE Lz, HFIRE CRBERICHEBIEED A 7P A )L
A B R EPNER S, VANV AR B S BLREE CHEBEEZ T -, UA VARG D
10-14 HA&2, Miksk & MyE 2 E L, v A L ABRRA 72 CTL =0 1eG B Z fRbT L 7=,
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HERIERAL Y, S F S ERBYYELZ BN+ 548 (P 7 A VA A B B AEEWE
M/INIBNERERE 7 A VA (SFTS T ANV A) BENT D~ X =55) OAEREIERSE S, £
T2A AR E TICHARADO A OO DS HIERIBRE LI L2 BRAHEICER T & W) THILH D
(Battisti et al. Science. 2009), — . A v I P IA NVADFHFTNE—7 705 1 A
DHFEDOTHZIRIL 5CTH Y . FAZEOAEFIIANATIRICKE LS HEE2Z T TVWDHEWVWZ D, 2
NETOWETIE, v~V AZ=E (22°C) TEHE LIEHAEOHERIEN D NMTbhTEn, &
VN, FENR BAVRIRDN T A IV A DIFRJFNERS T A L Z R YR ISR S A P EGE IS K B 2 D
HEIZOWTIEE T En T I 2h oz,
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AT T, AVRIRDY T A IV ARG, DRI E G 2 DB D729, 4°C, 22°C, 36°C
OBRET T HEFAE LA~ ACA L Iy A L R RS, R 2 BRE%O
A )L AR IR R I A T LT, 15 L 36 CTHITE Lz~ 7 A TlE, 4T 22°CTE
L7ev AL LT, 7 A LV AREFR 7000808 (FUARISE . CDST ARAEILZE . CDAT ARAE)EZE)
MEFTHZ /L, UANARICHTAEGEME T LIZZ &2k, BT HHD
FfEVEER R O A VA BEITACR 22 CTEHE LIz~ AL I L C36 CTEE LIZ~Y VAT
ARICELS 2o TW e, FleA v INZ T A LR L TET TiEe<, 36CTHE L
<D ATIE, DB T AILAR SFIS A )L ADRYL 5T D —HB OIS (Wigo> CDAT Hif
W) BIETLCOD 2 LRI STz, ORI O T I IMPME# OZ (k35
RLTWDHDEEZ, ~ T ADOENHMIEREZMIT L7208 22CRB I 36 CTHE LIz~ T A
DOENMEEIITRERBEDNRBD NN ENSND E LT, 36CTHE LI~ AT,
T AV AFEGI I T D REINENE T T A EfRAT 720 . v U R B LB LI EZ A,
36CTHE LIc~v U AT, 22CTHE LIz~ AL L CESENEDREICK T LT
HZ LIRS TN, BRENMETLAEZ EICIVHTHEIN WA A — 7 7 U—0 0
LAY TN AEGBICHFEIND IL-1 B OGWEIMET L TNADZ &AL
Lol T 2CTHE LU AN 1 HIZEXTWAEIOBZ LSRR LI E 5,
itk DA — F 7 7 D= ISENTTHE L, BREHIRE LIz~ A2 (22°CTHE) ThA 7=
VAT A VARG DGIEISEPME T T A Z RO o7, 2T, BNMERERED
RERPEW 72 & DIE EDFFIRREN . A TV P07 A )L Z DRI D HEIS A DFFE |z
HERFEZRZLTWAEWIRGREN T CRIELZE Z A, 36 CTHRE Lz~ U XIEN
A HSRICGHPEM CH DR, T r A R, Fiig, Jva—2&E535L (KFLTWE
T A VAR T T RSB DR I EE T 5 Z A L LTz,
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