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Gut microbiota associated with possible cyanide detoxification by bamboo lemur
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We collected feces from three bamboo lemur species (Hapalemur griseus, H.

aureus and Prolemur simus) to examine their gut microbiota associated with very unique bamboo diets.
P. simus showed significantly unique gut microbiota pattern while those of H. griseus and H. aureus
were closely similar to each other. This may be possibly derived from unusual dietary pattern
displayed by P. simus, where they tended to consume tough bamboo parts, including culm pith and
mature leaves. Besides, P. simus exclusively fed on giant bamboo, toxic bamboo species that were
rich in cyanide. High cyanide intake via bamboo diet might have altered gut microbiota composition
of these bamboo specialists to promote detoxification.



B X C—19, F—19—1. Z2—19,

1. WHEBHAR S MO 5

B DAL - WU E S 2 I 3 1E
T (B) OIS EEZ ALY DIEFICEHEE R
FHETH Y, ITHETIREFETY O AERE~
DOBFEZRD HFEE LTHERH I TV D,

P MRV XYPIIT, v E T A VE
BO/NIERFTHY , HEMTHLHT /)~
7 7 FENARICBW TR, M Ay
KL XL (Hapalemur griseus, LA RN
=) NI S (=R N R S S 2 (o
aureus, LA FF¥ A m), br"FTzr L
X 32 WL (Prolemur simus, LA T E m/3F)
O IFENRFEFTHINCERT 5, < O/NHE
FRHE LT WREPLCEREZFRLT D
S A EOEWTRICR LY =
MV XYL IAR O TREIRFIETH D,
R Al U TR TR R T IT & E LI &Y
HTHO ., MBI T 5 Z & CTRTAICA
BT ol OREHHEEZERT S Z L0
TELHLWVWOI ATy bR DH D,

B L LT O OFEAMFERE 2 1L =AM
EBREONDHY ., FURTEEFENEL .,
B =i ERESEABEOR A —
ENZEORWEM EFHEND, Y= hL
FYRP ML > TROEEREM TH S
77 (Cathariostachys madagascariensis) %,
HEUNRTEEHEN RV E SNDEH
T B FRABIARDEEIZ S HRFE MK
(Ganzhorn 1992), kv &, Y= hF>
KPR A TRERD Z ORI, BEEE
XN AT HREREARNEEND Z &
NHBHTUWA (Ballhorn et al. 2009),  HE4
EERELT DAY Y Y X MIWEDEDOFE
Bor ~ DM 2 3 2 K5 L LT <
eV N A Sl N /3 Uh R AN S R
LMEE B o> TWDHIEA S T LT BICE#
R, RIZFREH S IVTWR VDR A 1 =X
LEMEHT2FRND & LT, KR TIEG
WHIE#HIZE R LT,

2. WHEOHEM

ATl WA = XY 2T D
N 2 X, MTREZATERICT 5 ER %
HOEMCTDZE2HE L, AR~
DOARTFEE N 3 TR TR 2 D D1, HILRES &
BE~DOMEDZEE KT 572D Th D &
OFRDOL & BENE LI # O Rl
FER N2 — % 3l T35,

3. Dk

~ETAHIVEEBINET DT X~ T 7
FENLAE T, 2016 453 A, 2016 - 7~8 A
WCHARAEEZER L, AT = FLxY
F YL OEEBH 2 272 5 43I TE
Rk L. SRR E (FE L BRI %50
LT, N A, FoAm, banFnb
PEMEZ OFE Fh 2 12 (8, 21 &, 51 &

CK—19 (Jtu)

BBRLE, fnmsTer vy 2V THELY
FN0 . SRS OFEfRL DD T UL & — R
L. Lysis buffer (Z8%% - £R4F L7z, £RELL
T FRBHI T R TR R FRRHIZEATIC
Fibl@-7-, QlAamp Fast Stool Mini Kit T
DNA filith & 36 Z 720y, #iE @ 16S rRNA E1s
F O VI-V2 BEERFREN TS T A~ —
(27Fmod 5 L OY 338R) % AT PCR HElE L |
AT I AT ETE—% ML=,
Miseq (A VX F4k) T —2 = A LT,
Claident (Tanabe and Toju 2013) CHEE H kD
OTU E v 7B XM = & Oils
[FEZ I 270, fHx D2 Bt 2 FElii L
77

4. WFFERE

3 FOMGNMEE Y — 1%, erF L
FNLAND2FEL TRELS B2 D2 ERNbn
>7= (K1), eaXFOTFr—42ty MI1A
SFIERE D0, TIUIEEIRER D H 0
Thotle, OTU ZilT= & Z A, RS AN
O D BRI ST ES, IEIRE R D & D I fi
M ENTZBL SN DN EEAAFET HZ Enbro
72 1 AR DT — % LinZan 7= D& O
RN OO IRIT XD R 2 R L
TWDHRIEEMEDR & 5, IEYRIFIZ G P 55 03
RKELSBEDLYVTBHZ LT b TORITH
HETHHOLNTEY, BAEAREHETLRED
EMRINFED LD DOh, EREERSCRE O H
DEREREIZ DWW TSI LR T2 TEL T
W5,

NMDS2

LJ
5% % 2 0 i &
NMDs1

e tI/\FS I > MLFYAYIL (N=50)
(N=21)
I (N=12)

N:BRER LT3 ([BhDEESHY)

X1 Pxv ARV XYL 3FEDOEN
RN Z—



t e NF(Prolemur J&) EF A rBIO
A A v (Hapalemur J&) THENAIE#E ¥
— MR ENT-DIE, B R 2 HK
PAFE L, AU XD RSB TE O 2= 5
MAECTHRTHD MR TE 5, 3 FOHK
BNF =T D L TREERITE R A
XA, AL A aDIETHELS 2D, A
#7271 (C. madagascariensis) ~ o {17 % 1%
tanflRofaTEro (K2), BT
HEFET R X T u AT, e Bk R E
MTHZLiEdbolzbDD, bolEbHER
MIZFERITHAFE LTV e, BB RICAHE L
TWD b w3 BRI S &
EHERITTE | FRERGANMER Y — 3%
DOFREEE RE T H5HENRERTH LD
L7y,

EO/FZ > MLFYREIL (P simus)

LTI
3.2%

IO 1> MLFYRYIL (H. griseus)
A f>%)

24.5% a
A DIEFADT

FoO> x> NLFYERYIL (H. aureus)

BS
33.3%

2. 77 C. madagariensis DER R EIA
& PR E, GS: ground shoot, BS: branch
shoot

FHATH2HOEICH BRI TEVNVRSD D |
b a3 FdH EAO ground shoot %, fthod 2
FEITECR OV branch shoot ZFIf L T\
7oo RIREARZWIZE 2220 53 ground
shoot OFIHNBRE SN TWEEBHOOE D
L LTIEY A XDE W H 5, Ground shoot
ILEEEN RN, JIOFRV E 13 Lngr
HBILEMTERNST=-DEAH, N AL
HERVMOEE EN) 2887562 L13d
STH, FEAMATDLZ Eidenrolz, LIX
LiE branch shoot # 5 BT 5 L& HE L7208,
ENHRIFEDOER S D ThH o7,

BILS ORI FEALIZHOWT S 2 B TR &
RFEFNED L, B aAF I VO
(BE 1) OpAEL2 BIICER LTV,
Z ORFFR 7B AIL, [FFE D A 58 70 5H
EHOL WO BRERIENNLELTELD

72 EfEIRCX 5, Hapalemur J& 2 fliix, [ L
VTOETHRLPWERY (BE 2) 23R
B, X7 750X H7F ) a5
EbdhHoTm, SHEHOI L, "M A ulkKbE
PEDOZERMERE LS, MTRERAXY Y U A RMT
HY RN BEBFRIT~ORFEIXKLS, ¥
=X Z7 VA MOMESE -T2, ZDXD
RFERNC B A REmSCH TR~ DK
TFEDOE D, HHNIETNHICL-THED
SN BMEEARBEREOZREN, BN
BRI A2 5. 2 TWDATREMEDN EV, 5
BOPMCHEEFERL T ELTBY, 5l&#Ht
VB X O A = XL L - EfE
DRFEZ R D,

BE 1. eaAXFUzr MY R
DEIR, TTOREZIE I > THMO F
a5,

r I~ —— .
BHE 2 ¥oAuadxr MLFY P
DREIE, FimDEL | TR EWITOFRS
PN OHEAD,

5. Frpsgdiam L5
(WF7EEE . AFTEHE L OSEHERTZEE 12
(TR

CGdesEam ) BF 1 A1)
(D Ushida K, Tsuchida S, Ogura Y, Hayashi T,
Sawada A, Hanya G. (2016) Draft genome
sequences of Sarcina ventriculi strains isolated
from wild Japanese macaques in Yakushima
Island. Genome Announcements. 4: e01694-15.

(EHif)



P E) GE 9 1)

O #EHE T, Clark I, Ramilijaona OM, I
HE MEBEARXVYVARNTHDLY =2 ML
YR YILOGNMEE. 5 65 B H A4 RE
R4 2018 4E 3 A

@ EmEF., Clarkl, BJIIEE Y= b
YR YL IO NGNME RS, 5331 HASE
EHEY2 20174 7 A

® EHGT. BEE U FDOL Y RER
B RICFHE L2V = v R AR Y X P L0
PRI . 55 64 [B] B ARAERE 2 K2, 2017
F3H

@ BHLTF =ArFLofa s Hlit.
SAGA19 ¥ v R 7 A, 2016 4F 11 H

(® Sawada A, Kurihara Y, Hayakawa T. Gut
microbiota illustrating dietary shifts in wild
Japanese macaques (Macaca fuscata yakui).
XXVI International Primatological Society
Congress. 2016 -9 H

©® EBEHESTF. ¥/ a7 —3R8E L nREd:
—. HARWILE Y4 2016 4R k4>, 2016 4E 9
A

@ Em&ET. FEEEN, BIEE. BRE
NS BT RABED =R PO ARE.
%32 [ HAFRIEF2. 2016 -7 H

EE T SRR, RIS, B =R
DGR IR NS — TS T
TS 2D 5% 63 BIHAERFIRE.
2016 4+ 3 H

@ Sawada A, Sato H, Inoue E, Otani Y, Hanya G,
“Mycophagy  (fungus-eating) among  wild
Japanese macaques: possible mechanism for
poisonous mushroom avoidance”, The 4th
International Workshop on Tropical Biodiversity
and Conservation, 2015 4= 9 H

(KE] Gt 2 #)

OEBHEST . =7 2 F 1Ly P HRT—F
L LWL XE (AR EREEIRT
#W) 2017.223 (145-147)

QMM A f. FARRZEHR A ARDY L —

LY & LCo=R P GERF, I
W SEHR) 2017, 328 (17-37)

OmigiRdl Gt 0 )
Ofsikdt Gt 0 )
(& DAh])

R D=V

6. WFIEiE

(LFFFEfRERE
M T (SAWADA, Akiko)
SRRESIRE - A BSERERSER -
B
WF9E# %5+ 10646665

(e s s
L

(3) LRI Ju
mL

(BAF5Et /&
L



