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We asked adult twins registered at the Center for Twin Research, Osaka
University Graduate School of Medicine, to participate in this research. We obtained consent from
257 between the ages of 20 and 90, most of whom are monozygotic twins, and collected stool samples
and lifestyle questionnaires. Before the COVID-19 epidemic, some had concurrent sampling data
(cognitive function, blood tests, DNA information, etc.) .
In this project, we investigated a new analysis method that focuses on the differences between
monozygotic twins. Lactobacillus had a significantly smaller difference in composition ratio within
a pair, suggesting that it is less sensitive to environmental factors. On the other hand, it was
considered that with a significantly large difference within a pair was highly sensitive to
environmental factors. By focusing on the differences between twins in this way, we investigated a
method of extracting bacteria with high specificity that considers the influence of genetics.



B X C—19,. F—19—1., Z—19 (@)

1. HFZEBRAE 475 5
t b OGP IL, 1000 FELL ED 100 JkE B2 A THRKEN L, HETHIE & DM
W RAMR A MERF L TN D, B MIBNAIE I, IEWE, HEIRS ., FEREE ., BhREE(LE, RIE
PERBIR B2 5 d0 2 < DR & DEENHE S TW5D, Bl E, AP oNREE LOBETH
ZIEARE & ROV T, FEARTRE & IR O RGN E 3 OEWICHE B LR R 2, JEIRRGRE
TIGMIE O ZAEMERE <. & 61T, IEMEETIEA v 2 U UREME, IEERERE. & RIEREE
ERLIEZEEZHMELTWD, £, REIMZ2EEI N OFEFEHEAICEES 2 3 2 & X0,
RHETEE IFNMEZ D ONSHEY . RIERE L OBEICE B LR &R EO F 2 kt5 L
L T AF—HlREFH & REHERFEFORFIN ARG 4 OFER, BB O ZERMEDIRWEEC
EEFENADFEREREZUESEDL 2R LT, 2RO X 51T, AFFIBRORIEY A7
<PYEE 2D F D Tl %Wﬁl%b*%%ﬁo_k%ﬁ<rméhfwé L= T, Ao
BENHIERE & AR ORE L OBYRICOWTOME 2SO 3 2 L IXEETH S,

PENAE S EE 52 5 S S ERBREER O T, BAMEEOMRICHEL 52 54
EEIEERIL, BF5, A MU A, HRER), EYEHIR GOE, BEEEE WD Z L85 0hoT
W5, AT, &6, MEE (k) ik, MRS 4l TR SR TE R, EE. R
LI WER G IBNER TR T 5, £7-. ARADIBNMEERBRIZAEAOZ & 1T
H7p0 89 ARANZRNRE LIEMERLETHD,

ARFFETIE, BAANERZMBICHETHZ & T, BRADIBNME#E & TS R
BERICER LT,

2. Mo HD

5 PR O AE TS R 72 EIR B ORIFOHEITORFIZH, AEIEHEEZII LD LT 58REOR
BT @bAm%oLm%&%@%%ﬁbfwé ERWREEN TV, AWFZED B Y
X, EADBENEREZBRE L LT, IBNHEBESCEBICED XS RBRER T3 E% 5.2 C
WHMNEFRFET D Z 2:(2%6

INDEMIAT 572010, WAERZ SR E T2 WAERMRET, BREREHE L, FED
BREER 7 DAL IR 2 HE MR FIETH D, FRCAETEEEICEEST 2 2o TR - 3C
B« B OB LZ T 5720, BARTEFEHARANRAER Z3G L LicF ik Vw5,

3. WD kL

KRR ZER B B R R R > A U Y —F & Z— (LU, OUCTR) ANEHLT 25 KPR
VALV VARY (LIF, VYA RD) IZRFEMOBERNRT T 4 TREEINTWD, AF
ZeTIE, VYA R VIS TV DR AR IZH DikEE U, Ry 7Y > 7z h
W A ERSRTIZ LT, f 74— Farvtvy MEETGEIEEZITo T2,

PENRIL, BEY T A01Eh, AEEESCIHENME S ICBEET 2 2% (brief-type self-
administered dlethlstory Questionnaire: BDHQ & HFERIEE), A LA, FIKRE), HKyHe
Fl, BRI, BUEEEIER S L LT,

HAEY T, BEF Y b BRREET 7 2 2 h - TR, ERAE) I CERE A RE L7,
BExy NI T = //@ﬁ#ﬂof%@ B L <EA L, TV % DNA i T4CT
A LTz, BEY T LOERAWIE. B —X « B —F ¢ 7 1E% UV CTHEMEICIERFE L. DNA O
FHIIZIE Gene Prep Star PI-80X (AR St, W) ZMH L7z, DNAfiifk, 16S
TRNA &5 - V3-V4 FEI A H9E L MiSeq > —4 > A3 25 A (I11lumina, San Diego, CA, USA)
Z W TH RS ZHE LT-, BEOY 7V 7B LN16S rRNA OEVIRE 2 & e T D
FlEIX, MRS Yo7 e ha Vi@V ICE Lz, BT = ROFASTQ T —4% %, U—FK
M7 LU —REEGELEZOL, BENDFEHAL (Operational Taxonomic Unit; OTU) %
VERR L7-, OUT YERR & ZREMESSHTIZ. QIIME O8A 754> (N—T 32 1.9.1) AL THE
MLt“oMHQ774w®kUiVﬁ#%%Wﬁ%%®%ﬁﬁ%ﬁif@T&f@$@ﬁ\%
1THFZE 2380 12937 L7=, OTU L., USEARCH 7 /L= U XA [27]1 %A L. SILVA 128U 77 L >
AT —=HR=A B EBEIZ LT, T%OMFEMETE L~ LVE TERLTE,

4. WFFERE

—IPEMAIE 28 XT 56 4 D BEMEDOT — X v MRV, RREOEFIE, 59.4+119.4 (20~
80) %, BMI £ 23.4%3.9 Th o7 (& 1), FUEMEORMIC LY BAME#R> EBE 1T 5 2
E BN @ofwé LD, T— &t;b@@&ﬁ;.zﬁﬁukﬁiw g4 fRH LT
RNz E, Fl, BIENRT A VOEELEZEE L T, KEDOT N a— L ERTEENR 2N
LR LT,

—IIERAEROT — XD ZHVE T W—IMRAE IR O 72531255 B 3 D T 5 1L TRt
L7z, 1Z 0O, MEHENT OT-012, 1EH 720 10,000V — R & EEA I L, T —



KU ORI { XL LCRALE, SO IBEEIINS R K, ko
REIUKFT D T A% BT H72DI2, WA L OB DT | A7 — & OMEE A T
HERXIZTQME%E ., clusterSim RNy 77—V O IEHALEEE A L CEH Lz,
Q=7 — % OAME — XJE O 8/ ( X)E OFE HE(R 75)
TDHET, WERSTAHNT, BZ Lo, WEWRNZE (intra-twin difference; ITD) #&H L.
HHE L2133 2N oXEDOEHITDfE (mean ITDx) & £133/828X7 OITD DA
(MD) ZHEM L, meanITDx & MD#% U = /L F OthfE T L, ITDxOFEHEAMD LY b4
WCRKREWVWEAREBEROEELZITOTWVWEE LTHE L, orokts s L,
;%’iu”j X, Ry —2Ocor B a e, &I, R (X"— 3 8.5.0) ZHWZ,

Uz VFORERREEZROT, 133 BENENO X JBOYE) ITD {8 (mean ITDx) &, 42 133
J& 28 ~~7 @ 1TD O F-HfE (MD) % bk L, MD=0.668 (p <0.05) 7~ hA 7L LTHE LT
LA, I3 EM LRI 13 BEEH L (F£2),

13 @O H T, Lactobacillus 721} 23 mean ITD A MD L 0 H HEIT/NE L, BRERTFOHELZ
T 7o T,

% O 1F »> . Bacteroides . Parabacteroides, Lachnospiraceae UCG-008 & /L — 7 .
Lachnospiraceae UCG-004 2 /L — 7. Lachnospiraceae ND3007 2 /L — 7. Lachnospiraceae
FCS020 7' /L —~>"_ Roseburia, Eubacterium hallii 2" /L' —7", Lachnospira. Faecalibacterium,
Ruminococcaceae UCG-003 27 /L—=7"_ Gardnerella ® 12 J&iX mean ITDx 22MD L VW H A EIZ K
<, BERTORELZIT5 B L,

HH &= 13D 5 5, Lactobacillus ITRAERNZEN/ NI WD &b, L‘EH’]%.@%;%
ZTRTVWEE T2, Lactobacillus (I HITEET DR E L THRESNTEY . ZORRED
FRO—2EEZHND, LML, ZORRIT, WAIRZRG E U-RERAFE Tﬁﬂjéﬂt@}
1T —% L/“Cb‘fotb\ Lactobacillus & fE¥i & OBENEIZHE B L7228 TlE, A O#ERE CTIdhsk
WHIE #IZ381T 2 Lactobacillus MIFEEN B L, W2 Lactobacillus DIFFEENHEINT 5
TENRENTZ, 1ENCH, AXRY v I v Ra—AH8FE Tl Lactobacillus 23045 2
ERENTWD, 2NHDZ ENnB, AXRY v 7 vy R —A0fE & Lactobacillus DR
FRIZ DWW T DO RATIZEDOFERRIT —E L TV, Lactobacillus (2 2W T, o XA 47 4 7
AL L TCOMHBEIZOWTE L ORFER 2 SN T WD, BlED A X7 ) L cid, miEig % 5
277 8 WD A A AF%~ 17 AT Lactobacillus & Bifidobacterium OIRE T T A4 4T 4 7 A
BRE53T5 L. BNMEEOMEAIZL L., A v A ) VERZEEAEINSE-2 2R LY F
oo TENAFT 4 7 AOLEEEIL. FET 3 — UPEARIAERITEE B IBD 12BN T, AEA
EHIHSE D Z & CHILEANY THEEZ @D D Z E DRI NTND 1

FATHIZE TIR, AZRY v 7oy Fu—AR00mE, &5, Lhﬂ’]gl@%ﬁi&’i’ﬁﬁ“@‘
HZELHOEMNIRSTEY T 2N OBRER LT DT DIZITBENERZEET 50
b5,

AWFGETIE, Mo 12 B TIIMNERNOZEZNFEIZRE Do 7ol BRER T OREZZ 0T
WeEz7=,

ARHFIETIL, Hﬁlﬁ‘l’*ﬁﬂl%’\@ BIME L ORI EZ . B ERZHERT 572012, —IF
PEXREIRSRTNEIZESE Y CTREOMMEEEBE L, Bl

DX HITHA]) E'LF'EJO)?S’\ WZHEH LT, IBNMER & EROFESCBREER 17— & OB % 7
T-LE BIEOEELERE L CHLZOBEERH D EELZOLND, ZOHFEZHAWT, EIHEESS
utu%ﬂ*%%ﬁb \_Oll\f/\j:ﬁ%i@&)’(b\éo



# 1. BIEOTHF L KFERE O 49 (n = 56).

Mean =+ SD (Min - Max) Median
Age 593 = 194 20 - 80 67.5
Body mass index 234 =+ 3.9 155 - 329 238
Nutrients
Energy intake (kcal/day) 20575 =+ 5874 8589 - 3564.9 1946.5
Protein (g/1000 kcal) 385 =+ 74 203 - 54.6 373
Fat (g/1000 kcal) 302 =+ 6.6 185 - 46.1 30.2
Carbohydrates (g/1000 kecal) 1339 =+ 197 947 - 1720 135.3
Total Dietary Fiber  (g/1000 kcal) 6.7 = 18 25 - 10.2 6.8
Na (mg/1000 keal) 2307.0 =+ 479.2 1300.8 - 3630.0 22716
K (mg/1000 keal) 1459.7 =+ 4294 564.2 - 23079 14124
Ca (mg/1000 keal) 3194 =+ 1225 919 - 6257 310.7
Fe (mg/1000 kcal) 45 =+ 11 22 - 6.7 4.7
Retinol equivalent (ug/1000 kcal) 4349 =+ 1976 982 - 9074 390.2
Vitamin D (ug/1000 kcal) 71 = 4.6 02 - 232 6.6
ATC (ug/1000 keal) 42 =+ 12 21 - 8.1 43
Vitamin K (ug/1000 keal) 1921 =+ 917 339 - 4419 189.9
Vitamin B1 (mg/1000 kcal) 04 =+ 0.1 02 - 0.7 0.4
Vitamin B2 (mg/1000 keal) 07 = 0.2 03 - 1.3 0.7
Vitamin B6 (mg/1000 keal) 07 = 0.2 03 - 1.6 0.7
Vitamin B12 (ug/1000 keal) 49 =+ 2.6 03 - 14.2 43
Vitamin C (mg/1000 kcal) 646 =+ 281 176 - 1513 60.2
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. WA RNZE DT

F & (meanITDx)

ALL(MD) 0.668 =
Lactobacillaceae Lactobacillus 0.380 0.015 *
Bacteroidaceae Bacteroides 1.338 0.000 *
Bifidobacteriaceae Gardnerella 1.073 0.035 *
Lachnospiraceae Lachnospiraceae UCG-008 group 1.163 0.006 *
Lachnospiraceae Lachnospiraceae UCG-004 group 1.075 0.018 *
Lachnospiraceae Lachnospiraceae ND3007 group 1.063 0.022 *
Lachnospiraceae Lachnospiraceae FCS020 group 1.060 0.026 *
Lachnospiraceae Roseburia 1.146 0.020 *
Lachnospiraceae Eubacterium hallii group 0.987 0.032 *
Lachnospiraceae Lachnospira 1.037 0.041 *
Porphyromonadaceae Parabacteroides 1.064 0.028 *
Ruminococcaceae Faecalibacterium 1.043 0.028 *
Ruminococcaceae Ruminococcaceae UCG-003 group 1.030 0.038 *

vz AF Dt BE(*p < 0.05).
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