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(57) Abstract: The present invention relates to a mixture of three including lacto-
bacillus fermentum strains and a lactobacillus plantarum strain, and the use thereof. A
composition according to one aspect comprising a mixture of lactobacillus fermentum
GB102 and GB103 strains and /actobacillus plantarum GB104 strain, a melt thereof,
and a culture medium or a culture medium extract as active ingredients relieves muscle
strength loss induced by aging, reduces changes in the intestinal microbiome environ-
ment induced by aging, or the like, and thus can be utilized for preventing or treating
muscle-related diseases or obesity.
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[2] njo] 77 g u}o] ¥ (microbiome)S 54 4o EAtaL = VA EEI o] 59
Hlo] . g1 A E Wat= Ao, dld 7 vl 1] A& F-(microbiota) 2]

AR D T A EH = 4HE A A 3 FA (genome, transcriptome, proteome,
metabolome)E- 2| 1] gkc}. wbebA] Q1A nlo] 1 & vl o] & (human microbiome)-=
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[8]

[9]

[10]

[11]

[12]

U o] A A

714 A

A Fg& 7| BHH S KCTC 14105BPE 7| BHel gh e ul2l & 2 2x(Lactobacillus
sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]
G2, SN o7 o] Folxl F o RITE] M of = St} 7B S KCTC
14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
H W ¥ (Lactobacillus fermentum) GB103 w7, 0] 9] &8, L mjgFH oz
o] Folxl o2 R H AEH of st H V[ EH S KCTC 14107BPE 7| 4
g 20l 8] 2 E(Lactobacillus sp.)°l Z-8H= S ENRA 2] 22 & TERE(
Lactobacillus plantarum) GB104 o=, o] 2] £ & @ v A o 2 o] Fo %
O B RE AEE o= st R o] Folxl o BB HEH Aok s, &
E= A ol g L8k 2 ES Al TSt slolth

U2 942 7B S KCTC 14105BPE 7| BHl 2 ul2 & 2 S (Lactobacillus
sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]

ol Rl FR R o] Fol X Lo BEH A EE o] dhit; 7| HH S KCTC

14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
H W ¥ (Lactobacillus fermentum) GB103 w7, 0] 9] &8, L mjgFH oz

o] FojH o B RE AMEly of1- s} @ 7]EHH & KCTC 14107BPE 7| €k
et EUlA ¢ 2 S (Lactobacillus sp.)°ll &35F= 2 EURA 8] &~ & SHEFGE(

Lactobacillus plantarum) GB104 w5, o] 2] &3l =, 2 vk o7 o] Foi 7l
FomnE A9 of - sh}E o] Fol To R E A8 Aol % s, 5
s ol 42 EFE A B S FEAYOR TS Prs} L a5

FE T2 2 7B S KCTC 14105BPE 7| B ghEnbal 2] 2~ &
Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
a5, 0le] &3l &, B SR o= o] Folxl Lo FE HEE of = g
71 & KCTC 14106BPE 7] BHl 2 Enbal 2] 2 2 (Lactobacillus sp.)°l 481
ek EnlA 8] &~ H Wl Y] (Lactobacillus fermentum) GB103 o=, o] 2] &3] &, &
HjoFel 0 2 o] ZojAl o gHE AelE o s} L 7B & KCTC
14107BPE 718 2 E vl 2] 2 S (Lactobacillus sp.)°ll 2:381= St EulA 2] ~

ST (Lactobacillus plantarum) GB104 <, 0] 2] 83| &, L njgN o2

ol o2 e Ay o]l 2 o ol Fe e Helyl oln

S, 5 Aol 42 Fekehs 2R FEAR 0 Faehs w3t B

Azto] ol A = 8 g ZAES AT Aot

-

EUE T2 Fas 47 2AAEES 15 Q2 5t Al Folsh=
GAE E3shE w35 A s HHES Al gk ol
T OE G s 2AE AZE YAV 2R S5 AT
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Zlolt},
[13] T U RS 7| EMH F KCTC 14105BPE 7| BEHE SHE A 2] 2 4

Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
25, 0|9l B, % wokel 0.2 o Fol 7l o w e MElel of - Bh;
71 & KCTC 14106BPE 7] BHl 2 Enbal 2] 2 2 (Lactobacillus sp.)°l 481
e EnlA 8] &~ Wl Y] (Lactobacillus fermentum) GB103 o=, o] o] &3] &, 2
HjFol o =2 o] Fojx] g o RE A o] = sl E V| B S KCTC
14107BPE 718 2 E vl 2] 2 S (Lactobacillus sp.)°ll 2:381= St EulA 2] ~
= @EFE (Lactobacillus plantarum) GB104 <7, o] 2] 83| &, L w0z
o) 0171 0. 2] Melel o= BhtE o Fol 7l o arE HElh Aol
S 5 iz M o4 TS AR S FAAROT FYohs 28 B
A =Rk o == V)G AT 5 A F S Alwske Aotk

[14] T 02 G2 7| S KCTC 14105BP=E 7] BHE ghEnlal 2] 2 Sx(
Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
a5, 0le] &3l &, B SR o= o] Folxl Lo FE HEE of = g
718 & KCTC 14106BPE 71 BH ¥ B EnlA 2] 2~ S (Lactobacillus sp.)°ll <8H=
g eEnlal o] 2~ A Wl § (Lactobacillus fermentum) GB103 i, o] 9] g3l &, ¥
M Fel o8 o] Fol 0 RAE AEIE of - st Bl VB & KCTC
14107BPZ 7|89 & Byl & 2 £ (Lactobacillus sp.)°l &3l EEupA 2] X~
= S EFE (Lactobacillus plantarum) GB104 307, 0] 9] &3l &, 4 mjgFq o=z
o) 0171 0. 2] A ele o = B o Fol 7l o aRE MElE Aol

S, E R A ol B X3S 2R S FEAROR B 25 Yl

Az = vk oM = X R oFHH A =S Al FeteE Aot

[15] T e S e W 2AAES 15 28R = A Tk
WA S E3eteE 25 dd A sty X w5k WH S Al ek
Zlolt},

[16] T oE e &8 3y A3 o = NS AT s A e AZE 9s
A7l 2AAE] B E AlwsteE Aol

[17] T e S e W 2AAES 15 28R = A Tk
WA S E3etE v vk o et v A mEkE W S Al sk slolth

[18] TS g2 vk o = NS A E L AlxRE e A
A=Y G55 AFshe Aot

[19] T 02 G 25 #4d A3 o B X858 ofsh ] A4 Azs 98
A7 2AAEY EEE Awste 4o

[20] ETE FE HIRE o = A 2R oFTHA Al A9 Al 2B g AT
A=Y G55 AFshe Aot

[21] T U RS 7| EMH F KCTC 14105BPE 7| BEHE SHE A 2] 2 4
Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
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5, olo] g8, u el 0w o) Fojz oz R E HHH o= g
7| EFH & KCTC 14106BP= 7| ¥ gt E A & 2 - (Lactobacillus sp.)°l 3=
e EnlA 8] &~ Wl Y] (Lactobacillus fermentum) GB103 o=, o] o] &3] &, 2
Hj kel o =2 o] Fojxl o BB Ay of = s B 7| EH S KCTC
14107BPE 718 2 E vl 2] 2 S (Lactobacillus sp.)°ll 2:381= St EulA 2] ~
ST (Lactobacillus plantarum) GB104 <, 0] 2] 83| &, L njgN o2
ool 7] o2 E] [eE of - sl o] 7013 0.2 el AP qol
S, E A oIS Taas 2R S FAAR O ¥ AR
2 ES ATk Aol
HA HE s
[22] A %A 71 EPH S KCTC 14105BPE 7189 &h e vl & 2 S (Lactobacillus
sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]
2812, 9 wjeel o ol Fojzl o 2RE] MEE of - sl 7| B B KCTC
14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
H W ¥ (Lactobacillus fermentum) GB103 w7, 0] 9] &8, L mjgFH oz
o] Folxl o2 R H AEH of st H V[ EH S KCTC 14107BPE 7| 4
et EUlA ¢ 2 S (Lactobacillus sp.)°ll &35F= 2 EURA 8] &~ & SHEFGE(

Lactobacillus plantarum) GB104 ¥, 0] 2] 83 &, 9 w2 o] Fo
O R NE AEE o= SR o] Folxl Lo R FE HEE Aol g, &
T Al o)l E3ehe A =S AT E

[23] A A ofof] JAA, AV T A B AT A 2AAEA 9

[24] A FA ool A, 7] A Eol ESE = 3 755 100 HA] 101
CFU/g9] o= 23tE &= Ad 4 Qo

[25] A A el QoA 7] =S AT Fol¥= A 5

[26] E A2 7| EH T KCTC 14105BPE 7 8H¥l 2 & ubal & 2 2 (Lactobacillus

sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]
L&, L g o o] Fojx Fog2HE AelH o] 3, 7] EFH & KCTC
14106BP= 7| ¥ & Enl-A &) 2 £ (Lactobacillus sp.)°ll &3 SERRA 2] 2
H W ¥ (Lactobacillus fermentum) GB103 w7, 0] 9] &8, L mjgFH oz

o] Folxl o2 R H AEH of st H V[ EH S KCTC 14107BPE 7| 4
2 E v & 2 S (Lactobacillus sp.)°ll &75hi= SERFA & 2~ Z-THEFE(
Lactobacillus plantarum) GB104 ¥, 0] 2] 83 &, 9 w2 o] Fo

%QEHH Mg o= St o] Folx PO RFE Mg Holw sht, &
EA ol ¥etetE 2B RAELEOR Feh: st 24 B,
%ﬁﬂiﬁ%%%i T Ashe] o, N = AR 2A=S

A &3kt
[27] A A ool oA, AT st TS A EL] 3 A M EQ] g3
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5
o3 A E G L A AT A P o] T FOoRRH shi
o4 Al = A9 4 gl
[e]

T} QkALS VB S KCTC 14105BPE 7| B S el 8] 2~ S (Lactobacillus
sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]
G2, SN o7 o] Folxl F o RITE] M of = St} 7B S KCTC
14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
W © (Lactobacillus fermentum) GB103 =7, ©] 2] &=, L njgd oz
olZo]x o g e AEly o - 3} D 7Bl & KCTC 14107BPE 7| EH4
et EUlA ¢ 2 S (Lactobacillus sp.)°ll &35F= 2 EURA 8] &~ & SHEFGE(
Lactobacillus plantarum) GB104 w5, o] 2] &3l =, 2 vk o7 o] Foi 7l

T O ZRE HEE o] = sl E o] Foxl o R B MEH Aok s, &
E= Aol et 2AES a2 ¥ oot 25 I 23 &

HIRFo] o i= J) A& A7 52 &8 Al v gttt

A FA ool oA, V] 2AAEE T AA, 25 &4, 3] &4, &5 &4
8 &4, AT 24 I A A7 o] Fo 7l Frol| A H o] & s o] A
HaA7= A 7 A

A A el QoA 7] RS 2T FATH S TNV AL, S5 24 H,
olF A B BIAS I\, F5F E oFH & FURAIIE AL o] Fozl
ol A Ao i st o] A E = A 5 )

A A ofof] oA, A7 25 HA AR o = A58 A 2AHES
A7 2AES T THATHE T, F5 289, ol R RS
B A 7| 5L, 5 B o SR 7] AL, B L E T ALY 2 S &
AR eh= A = At

A A ool oA, A7 F5 A A JEE 7 A F(sarcopenia), T Q14
T AT, 9 F S (muscular atrophy), v ©] 4 %% (muscular dystrophy), -84
91 & 5 (disuse muscle atrophy), &2} 73 2 ¥ (motor neuron disease), $1 53
TR E, AT A A, W E A EL%% o5 53l 2AAF, SH5A
AR S, 2 E S, 29, 25 A3, 25 23, 253 ad d3 A
o ol 2 ( o] F-of I Fhol| A shut o] A A ElE = A 4 3l

cachex1 ) O =

71 EFH & KCTC 14105BPE 7| 8- gHenlA &) 2 < (Lactobacillus
e EnlA 8 2~ Wl Y (Lactobacillus fermentum) GB102 o5, ©] 2]
FH o F o] Fol F O RITE] Ay of = sh}; VB & KCTC
14106BPE 7] ey g e ulA 2] 22 S(Lactobacillus sp.)°ll 531 SRR 2] 2
W © (Lactobacillus fermentum) GB103 =7, ©] 2] &=, L njgd oz
o] Folxl o2 R H AEH of st H V[ EH S KCTC 14107BPE 7| 4
2 E v & 2 S (Lactobacillus sp.)°ll &75hi= SERFA & 2~ Z-THEFE(
Lactobacillus plantarum) GB104 ¥, 0] 2] 83 &, 9 w2 o] Fo
O B RE AEE o= st R o] Folxl o BB HEH Aok s, &
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=
N -]1? ol
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[44]

[45]

[46]

[47]

[48]

7

Lo 2, g o o] Fofl o R HAEy of - s 7B T KCTC
14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
W © (Lactobacillus fermentum) GB103 =7, ©] 2] &=, L njgd oz

o] Folxl o2 R H AEH of st H V[ EH S KCTC 14107BPE 7| 4
2 E v & 2 S (Lactobacillus sp.)°ll &75hi= SERFA & 2~ Z-THEFE(
Lactobacillus plantarum) GB104 ¥, 0] 2] 83 &, 9 w2 o] Fo

T O ZRE HEE o] = sl E o] Foxl o R B MEH Aok s, &
T Al ol e X35t 2 ES Al FshE Aol

A A o o) oA, FERME H 2 H WY (Lactobacillus fermentum) GB102
=7, S EuRA Y 2~ Wl ¥ (Lactobacillus fermentum) GB103 o5+, 2
2 e vl A 2 ZSELE (Lactobacillus plantarum) GB104 w57+ A (Aol 3l =
WOl AY AR (EA AT )Y 5 ALt G2 A A= 7] A2 DA g
ol gk At d = Tk

B A A of| A B EuRA & & S (Lactobacillus sp.)~< B/ E| & SHE|ulA 2] &~
= @ EVE (Lactiplantibacillus plantarum) 3 2] B A 2 ERRA 2] 2~ 3wl & (
Limosilactobacillus fermentum)< E338= TH 3 o] HH o| A o] - & EuvA g A~
Z:(Lactobacillus sp.)< 2|7 gt}

A7) B E vk Y 2 (Lactobacillus)= & B A B E 814 & 2~ (Limosilactobacillus)
= gE & SE UM H 2 (Lactiplantibacillus) 2 "8 2 o] A ¥ ¢l o B
HA A HAR ATHE AT 33402 ALES = Qlt) o & 5,

e EnlA 2] &~ Wl Y] (Lactobacillus fermentum)< &) B A & EvlA 2] ~ 5wl &(
Limosilactobacillus fermentum)@ "4 0] M A Q31 S EUPA & A~ ZTEFE(
Lactobacillus plantarum)-> =] & SE|vlA & 2~ & SRS (Lactiplantibacillus
plantarum) .= 714 o] W74 = it}

A Ao A Bof " EE T G, 2 g ' A

T o OO T, b
ek BakA o g ALEE S Qa, SRl e 2 & 757 A1 E e Uol A
AL HAED FIESE LS T3 5 A= A

+
A7 M Fste] A= 7] 5, ol 9
AA A& n) et 4= ok g, A7) w2 ot
Hj Qo A A& A A gl oF & o m g 4= Qi) 7] v A= T A9 AA
WA BE= 1A w2 o] A A e | 1l
N B A, MRS 3H3 vl X, GAM
A gkE] = A& o T

o | Aol A gof "8l E(lysate)'-2 7|7 SFERRA 2 A AUy =
gEntd e~ et 9 Z-2 A E 2] Al o] 4 wj A U9
HAE N2 olu| gt} A3 83 =2, ol & 59 DNA, RNA, @12 e}
Bhpst e, A - T 22 A EAF 2/, oba 4t ' A s e

R L}

Wi i 19 8 EFATh EY, Y] FAES A

oo o
2
teor
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8
TZ2Y 9 A= M X e E Egsir)

A7 A Ee] M el & AT 7 T S A 9 oheFd S
ALger =gl o mAE ] ME GE EAT I A Lol Whdol AL g
T A A E o] M ¥ /a3 = G4l 98, 3ty oR B Egd o
FaE oo 4 2 84 2] vAIgHA o = ZEEH oY olA KeF
5t HobA), o] shol ] iz 2ol ;| ol Al o] 1: 3 S1E A v A 4] of 1=
o) A, A S H A LFE 3 8 A, A i 91v]0) 3 £ el
T vlAgHA o= Zalx] 2 2 s AR € B S e
Zrolt) gk vl Faf g4 ool a4 Ak V] o Adg 238
ALE-3F= W ek ALgE 4= Qi

A7 A GA & FFE st 5 g AA, 19 sE5EE, BT
FANZE R YAZ 1Y 475 A A 5 MG A5, 19
FTEE LT SAARES ¥ 59

& 9kAle 7| EHH & KCTC 14105BPE 7] 84 & vl &) 2 2x(Lactobacillus
sp.)oll &3l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB102 ==, ©] 2]

S E, D g o o]FojH o g HE AElH o i 7B 5 KCTC
14106BPE 71 B 2 & vla 2] 2 2 (Lactobacillus sp.)°ll 2:381= SRl 2] ~
H W ¥ (Lactobacillus fermentum) GB103 w7, 0] 9] &8, L mjgFH oz
o|F o Fo 2 RE AEE o] - sl F 7| EHH & KCTC 14107BPE 7| BH¥l
et EUlA ¢ 2 S (Lactobacillus sp.)°ll &35F= 2 EURA 8] &~ & SHEFGE(
Lactobacillus plantarum) GB104 ¥, o] 9] gﬁﬂ%, 2 F o o] Folxl

i
“b&ﬂ”gJﬂﬂﬂiﬁg%%iﬁ%giiﬂ&%%LQE%%ﬁﬂ

2AEE A=

%ﬂoﬁﬁﬁh%ﬂﬂ?ﬂﬂﬂﬂﬁ%ﬁiEtﬂA%““ﬂ%%%ﬂ
W7hEE A S olnlaln, b e @ ebdsl 5& 9okl ok Qe
PR o R Arbsto] vhFdt el = 35 ) o] A (formulation) ¥3= A&

¥ gtahiz om0l o).

B Aol A ol AR A §EB S AT, oA} E 7]ek 4kl 7]
Qinh sz Saboll Ao A LA iz o) shA whg iz Alohs X mkE
e E T E R e E R
WYY GRS AR EY BT E Beel A% 24 B2 ou B B
@7 2B ARA FEZS Al Ask v, A, 4 D AF gL
QA1 5o) whe} A A 5 oleh, ARA FRBS ARALR o3 A}
ol 3 % 4ol A1} a7 BN Srbehs ol vk B

E U2 S 7 EH S KCTC 14105BPE 7| BH g Eupad 2] 2~ 4
Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
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5, olo] g8, u el 0w o) Fojz oz R E HHH o= g
7B E KCTC 14106BPE 7| BH ¥ e Eubal & 2 Ex(Lactobacillus sp.)°ll &8F+=
g eEnlal o] 2~ A Wl ® (Lactobacillus fermentum) GB103 i, o] 9] &3l &, ¥
Mo o2 o] Fojxl o2t E A E g of - g B V[ B S KCTC
14107BP= 78§ B Enpal ¢ 2 & (Lactobacillus sp.)°l &8 St EURA 2] ~
= S EFE (Lactobacillus plantarum) GB104 307, 0] 9] &3l &, 4 mjgFq o=z

o] Folxl o BT E M o] - spi} R o] Folzl L O RIRE] A HE Aol
s, = iz A OW" F@ets 2AES FRAY O Fis: w3 #Y

Agke] o, A & Lﬁ% E*é%% Al gahi= Aol

2 A el ﬁﬁﬁ Aol & R T EE EF T 24BL
bl A& 2= A ? 9}4 574 ol 2ol Aol glol, :m3le] AA A0
& A TF AL Eadel v FH oFshAl RhE vk w3k WA Ak T
Fatst 543 A e 271 s H 3 o] Jluk wdh 54 o] £
Azt o] glol, Atsha 48 st} oA A sk AT el .2 219]
T shubE AEE AT 3 3) g of HAAIBAM A eh 2] A 15
AA7E F1A (S8l A0l 7hehis 2 AP e AT 5 dE& v
T Stk 5, FAE T TR AR LS el tlS ¢ Sk, o] A
T3 g EEete] w3t g o] S st b T e e @
T AT AbER Y el AT (R VE =14 A i ek
Hef A e oA 71 e 71z, Wl @tk el & Asksty] # 3 ARl E
9, Ikt A 9] Folyo] w3t oA & Dot} o & BY, A X LTl FE
ool S EQ oM eSS EZEdol 5 A4 s duds
A= E 29 =315 =& 4 lrhar Barg vl 9dth (Wood et al., 2004). g,

ﬂﬁ@e Z7W 71z Ao 2 et et

% 2
AL oA B AN AR oA Yonw, Fas BUS bl
A Aol B FEuk el s & EF T Pwsh E ok B A3
o, AR Bz A ol 8500 ALEE S Qi Btk e
A A hoi M, BERHI Pl 2 & B FF 2B Foliz w3} ol
At 2L AHAL 5 ATk FALOE Byl o Ao o] A
upg-2sol) 7] SRR Bl 2 & T 2T 2 BE Fol @ ol A 2 (grip

| s

strength)©| Z7}ah= A& <1389 o).
A FA ool JoiA], FEuA B~ &
A AR B0 MEkE SEA Y 5 g
ﬂEH}/\]Ei/\ ii%l—;(-_zr}_/\é%/] _1_|§__Cq

Hl‘ﬂ%—iﬁ}%ﬂdé‘%% A Es}bcﬂ E4SE S UEAL
stk A ol A w3} vk 0] g 2EL B FIE 5
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9.0, w8} wp9 220 A 9w 58] 2 /b el 2 o] e 1] 25 ] fro] Z7E o]

R 315 9t} (Binyamin et al., Genome Medicine, 2020). ©|
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A7) Bl Rk Thekgt Al o gk A = Tt o & Eo, V] dd2 ax|w
2o, &5 A, FA, g A a0, YEHA o], AL o], AFS] 2
St 4 ol 4=t} 53], A7) v gh& Akl ol 2 5w Ad 5= Q)
e FA oo w2 AV 2= 2AHE F T tEHe] 0.001 FF% WA 80
SR gAY A & Z5t 455 ¥3h8 = Qlu) w3 S Eupa g A 4

N
—

23 79| Fol %2 0.0lmg W *]10,000mg, 0.1mg W*] 1000mg, Img ]
100mg, 0.01mg W} #] 1000mg, 0.01mg W *] 100mg, 0.01mg W*| 10mg, =+
0.0lmg WA Img¥d 5= ATh 7] 4= X84 Fad B Yoz a3
TR A S £gH =, o E B, 1709 ¥, 2719 &3 75, 3709
E3F 7571 103 A 106 CEU/g, 10° WA 10's CFU/g, 10° W A] 10 CFU/g, 103

W #] 10 CFU/g, 103 A 102 CFU/g, 10+ W #] 10'6 CFU/g, 10* W #] 105 CFU/g, 10
4 ] %] 104 CFU/g, 104 W A] 10© CFU/g, 10 A 102 CFU/g, 105 W #] 10'6 CFU/g,
105 W] 10's CFU/g, 105 W #] 10 CFU/g, 105 1 #] 1013 CFU/g, 105 W #] 10°CFU/g,
106 W #] 10'* CFU/g, 106 W #] 102 CFU/g, 107 A 1013 CFU/g, 107 W #] 10©
CFU/g, 108 W] #] 10" CFU/g ®5= 108 W A] 1012 CFU/g 9] o2 X gy A,
B2 o Al = Ao M SRR 2B E3HE 2 Q) AR o R
Aol skxlo] 749~ 1X10° WA] 1X10% CFU/ge] A4 = Abgto] 3k ¥ Wi= of ¢
Holl A A o] ol = Qloh oprk, Fo] & A A 3} i, Fof W2,

WS 7S e 8 9lEo) ol s chepat Al A wE S 9la, e <ebe olel @

52 melste] Fole 443 24T 5 vk Fol S5 13w

o8 917k R age] W9l ol A 28] o] o] Fhta, ol

SRS 1702 Bz 270 & ol Aol ol 5= QLT €1RF o9l 9] B R

1) Q11kat FAT FolFo R S, Bz ol S BY A
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A A ol o] W oF8t A A =2 oFel A Q' 68T g whA W/EE
A7MES 233 Q) o & S0, Hir 7, A2, 8o AR,
TAA, 18] 14 B, EA A, 9, Ast R Al (ol A~ 2 H AL ),
ARG A, AEA, 5A3HA], 3= HEA 5& E38)8 5= 9l i FAE
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WO 2023/277638 PCT/KR2022/009479

[79]

[80]

[81]
[82]

13

AR R e e s, Ee el
T

ZdoldA=dF TIA

rlr -y
A

¢l
4 ot
-_&/
£
=
R=)
I
12
£
a2
BN
oX,
it
-
N
S
>
=

2 2 o

R
FooX o

o

=

|
i)

i

jus)

=3

>,

Ay

I T
v

4

2

N

)
rom

1o

)

o

ol

©
4
_—>‘~l_lll
2
%2, o%’ o) E
2
S
T 2 M oy b
J
Led
oo L e op
= o oy
X, W b
Ol.m s 0.>I:4
ok offl M 3
2 o rlo
2y
o
ol I
=2
S O]I,
2 oZ
(o]
Tk —
D 4
ol 24
N o
S

o
o
N
I
2

s %:]— ,/1\4 1 3]
A AESL v 335to] B o) A 3gkal ofstz o 7
=g

R
_—>‘~l_lll

A Al = ¥ [Remington's Pharmaceutical Sciences, 19th ed.,
1A= o] leh A F-A ool up& oFehA] A &2 el U ol
ofo| M B-7te] A2l & 7Hxl Ap7F Bol et Al AAI T = W
&8 ¥ = HA H/HEE FHAE o] &k Ao =M
A zH A = v 871 Woll HAAA A2 5= vk
T ud o &, dE s {3t gejo

NI

1995191 Zd-A|

B

o T lo fz o
(0]

N
I

it

S
=
&
)

0%
N
(o]
°,
Lok
o
S e

o2

i

Fo o ofN m
By e

= 1o

2

& o o o ©

Wi
=
ok
o
[

0

=}

39, <y ox Ay Hm @ = md & op
i 1=
o2
o
It
2
P‘L
ol
P
©
ofy
=}
P‘L
=
©
ol
ol
e
X
=
lo
:?L_"
ofo
©
P‘L
X
il
o
e, [
4>

Hoyo =
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Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
G5, olo] £a %, % WFl o o Fol 7l T o E Mele of 1 Bl
7B E KCTC 14106BPE 7| BH ¥ e Eubal & 2 Ex(Lactobacillus sp.)°ll &8F+=
e EnlA 8] &~ Wl Y] (Lactobacillus fermentum) GB103 o=, o] o] &3] &, 2
Hj ol 0 2 o] Foj 7l o B E] el of - s 2 7€ & KCTC
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15

S)E FreEletAl AFE S = QdTh V] A BestE ] vl &2 T Ak A
olal| A dstA A4 + AUt

A7) ol &, A el whE AV s A 2 oYl 7R A A, B e, F =
Az, 3 T A 2 HA FrA Fo T ]Xﬂ 2P A B S 2A (A =,
228 5), AEAL Y 9l A, N4 R 19 A, /YA BEA FRolE
T3 A, pH 24 A, PG SA|, A, S Al 9, e, Yhb R 5ol AR ¥ =
A = T2 7 Ak o)y g RS S HA O R = 2Reto] AR
T e, o] egk H7hA| o] vl& %L?jx}oﬂ ola Ads] el 4= ATt

A7 A7 A FE el S A = 25 o A3 = giAbE skl
At = /S AT A F e V&Y & A7 F 3 3 E o
A A3, A7 & 25 dd A3 = gAME S o £ )8
A7 52 F2 el e A = tiAPE sk ot BEi= A8
A7 2 %, 7189 47162 F B g MdE s 47459 5
ATH

A7 AT A Ee] &5 A A3 = gAA Sk ] o mE A 5t E
7HA = v e A s A 29ekE A, AR glol A Aghe] o R A
A5 IS F AT Fol 235 &= 3ol a3, o] &= T Aol o3
golatA AZE + U

A7 25w Ag HH Rt o = A E A E 2SS V5 A

2] 3 (functional food), & &F K. A (nutrmonal supplement), 717 2] F#-(health food)
2 2 F A 7HAl(food additives) s 9] .= FHE E39sto], 7] 78 9 A%
2B G FX R B4 gl whel ohd Fe R A2 4 9l

\I

B YA A o] 2 E-L A F B ZA(food supplements) 2 2 5= T}, 2] o]
R ZA|(dietary supplement) %= 9 &F ¥ Z-A| (nutritional supplement) 2% <& %
A& HEAE T OE 54 9 9F & (pharmaceutical product) &2 JF~4 4= Sl

ol A A ehE BEs ] At = FHlE slol, A<l A kel A *4547]'
H A ALY Fae o A A e 5 AT YA (nutrients) = £-9 g
) #-(beneficial ingredients)= A &8}7] At Ao|ch, tfFF A F HEA S

21 E 0 2 I E AR ul 25 9FE(drugs), X1 1 717} Al # (natural health products)
= 71747]°5 21 % (nutraceutical products) &2 JF-F T}, B Hhg o] o nfof| A,
NE W 2A = AR SAEL et} A E Bz = Qukd o 2 2k
(without prescription) 7F-E | A Il AT}, 21 5 B 2A| 7F & <Fpill) £+

70 £ (capsule) B E & | &5 = A3, 2] ool AR EH = FYU e

A 7H A (excipients) & E&gHTE 1ev) Al F BEA = A AR TFshd

-

3|

o

o
—

A FA (el frobd 2AET)E QG T 75 ) whebd, S8 A A o A, -
b o] 24 &2 A H 24| (food supplement)©] T},

oo mhE AL AHE Tl = AAEg A8 AA| Ei=
A e} E3tE o] Fo] B A} = A Al(tablets), & F(pills), 7 % (capsules),
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2 & A (lozenges), ¥ H(granules), 72 (powders), & B 2 (suspensions),

AL Al (sachets), A 5 (syrups)2] 3 Bl == 98- FF(unit dose)d] HE| 2 52

71 Z(freeze-dried) 2 = ATF ok Fof A A A58 B2 N A 87| (separate
liquid container)ol] Z3¥ A X = 54 AZ2H 24 =29 @A -8%F(monodoses) 2]
A 5 ok

g o]l 2452 frotd] A Al F 3 &2 vhafg A8 A F 2 A Fol
ATt - F Aol A AREH "4 E 2] (edible product)" o] B} &0 =
AU RS, T2l o AFE 7 U= Aol
o, AlF-2 7427l o8l wrolEold 4= 9l AlE
= Q9

‘

p)

e’}

iy

N

o 2

"2] 3 (food product)”©] A (nutritional support)-&-
Taohe A AT R ol Hrt 53], SH| 2% A F-& A F H.2 A (food
supplements) 2} f-}-8& Z A +-f-(infant formulas)©] TF. 2] 52 vl s+A 51 A =,

A 2] 7} =5 (oatmeal gruel), 4 AH G 2] - (lactic acid fermented foods), %] &/d

7 ¥-(resistant starch), 2] ©]/d f-(dietary fibers), ¥t >3} = (carbohydrates),

ol (proteins) 7] AL &3} eb il 2 (glycosylated proteins)Z; £ HH A

& A (carrier material)2 ¥ 83t} 54 A A of of| A, 2w o] vhH| 2] o} A 4=
frol8 AXT/FE A3 A8l 3E(cereals) =+ - f(powdered milk) 9} £
thE AR A s

-
o
2
rlr
__)H_lll
=
Q9
o2

o

2,

N,

s, e

.

—

o
T

T UE ALe 78 S KCTC 14105BPE 7| EHE SHEnpal 8] 2 4
Lactobacillus sp.)°l Zr8F= ¥ 8l & 2~ |9l © (Lactobacillus fermentum) GB102
o, ole] &3l =, gl D gl o] FEHEE o] Foxl o R FE HEH
o L= 3hu}; 7| B & KCTC 14106BPE 7] BF5 & EnbA 2] 2~ S (Lactobacillus
sp.)oll &8l S EdA & 2 S W ¥ (Lactobacillus fermentum) GB103 5=, ©] 2]
82, worel 2 njokole] 2EE 2 o] ol 7l o e Ml of i i,
2 7] EFH 5 KCTC 14107BPE 71 819 &2 uld 2] 2~ Zx(Lactobacillus sp.)°l
&= g EUMA ¥ A& & S e G (Lactobacillus plantarum) GB104 o7, ©] 2]
Sl 2, e D ujefle] FEHE 07 o] Fo FORRE A o
fue o] Fold o g HE AEE Aol s, &, = Al o] g E3ehe

| LS
Yo R TS 28 B 4B g B )0 AR

Ot

2YBL FE
B2 AT,

7] w8k 2l Ad] o i NG AR 2B G A B4R
SRS ALR Al 2ol mheh M AT fE S AN 4] EF 2
24 8e Aol Az Tbsstl, w8 B g wE NS BHoR
AR H 2 ER A E U
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[103]
[104]

[105]
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[107]
[108]
[109]

[110]
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17
AL = AR E AR S o T V] AFR S HI AR A ]l o 2=, e,
I, A FE TR Ak, 25, AR AR Al FAe T A AR
U s e Tabe i e A2 A A Abs A T, TR, 74,
BT, wAF, A A g s SR OER T w4 E v 22
TEAARE & AUrh
e o] AAIE 9T FH

olat, v+ Aol o) = 571 Hsko] ubH A LA ol & A AR 2y
at7] o] AAldl= & S Bk i olslslr] Aske] Ale = A i, 5
ool o sl & e Eo] = A ol A A5 v e
s 7HE 7 iz vl AA S ol shell A A H = Aol Sl 4 5=
Aol ofel thekst dHj e 7d 5 dn

A Ao 1. FEn 8 2 3 A" (Lactobacillus fermentum) 2 2 E w2 2] 2
Z 2e}E (Lactobacillus plantarum) a2 3 € 534

1.1. 759 &4

Bwhg o] g e ulA H 2 Wl ® (Lactobacillus fermentum) 77 2 S E B 2] 2
= TENE (Lactobacillus plantarum) @75 7173427 & 524 0 2 v gl ol wWhr-gh
A7st ol d o] A MEZHY Fesigitt A4 = A YR AEs HEo=w
A % 8k Rogosa SL(MRS) 38 ¥ vl 2] of] 4 275 F8ko 37°C2] 3 7] Ao &
4821 2FEE Wkt kel e)obel ol Aebdl el 919 vl
Hetes M= MRS F 3] o] Al thvl F-& ekt & 2] H 5, MRS
WA & o] -g-3lo] o5 vl -2 k3l T

|

N

[e)

mg/mL2| =2 8|4 o] 0.167 mM p-nitrophenylpalmitate (PNP; Sigma,
USA)-&<, 0.061 M Tris-HCl buffer (pH 8.5), 0.3 mg/mL lipase & 2 3} $}7] plate©l]
o 25°Co A 1032 3F WEEA 1% 405 nmoll A F3 5 A4S 3l glagivt

ESH 3T3-L1 AP A 2] AA| 2 3} o A5 02 Al ) AR
A 9) o] A o & HE-E-3F= Oil Red O (Sigma, USA)E AM&-3to] =315t
A3 7 B 3w X S A A8 H o] PBSE 2 Al A &AL, 10% formalin O
40°Coll A 1A 3} 5 QF 324 3 5 60% isopropanol 2 2% A|# 8}31 0.5% Oil Red O
&N O 2 308 Fet Aol ST A -, A RS AAEL L TR E

ol-gsto] 2 Al A ettt 1) A -7 233 vk =1 isopropyl alcohol &
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[113]

[114]
[115]
[116]
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A7bek 2, 520 nmell A FF=E 5483l
kxR o B A7) 1-10 A 5 a0l tiske] 3T3-L1 Al AEES
MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 1 &
ARgste] 2239t 3T3-L1 Al 32 16x104 cells/well 2] 55 2 96-well plate©]]
W EaL, 2441 2 v F 3 v A S A 7] 3ESA T o 7] ol A &2+ DMEMH] A 100
uLoll s E = qxa & FAHE Al & (100, 1,000 png/mL)S 247+ 2 74ako] 2441 3
W &ttt 1 3, 5 mg/mLE A Z$ MTT (Sigma, USA) €91 20 uL& % 7}8FaL
37°Coll A 4RI gL F <k m Fat ek vl oF 3 A5 & Al A sEaL, 200 plo] dimethyl
sulfoxide (DMSO)E A 7}3F &, 546 nmoll A &3 x5 =49t}
A7l AR Ao g5 AWEA oA a4E gl ¢

olo] o U:]
PN AN —— >
TH & A5 FolA A A H4 A B P AR FAo] b

gt ula 2 2 W ull e GB102(0] 8} 'GB102'e} 8, S Enka & &

¥ W HGB103(°1 8t 'GB103'o] 2} ¢ B gtEnbd el 2 ST EHE GB104(°l 6t
'GB104'2} H 5 H & A3}, o, g Euld ) 2~ 5 W ¥ (Lactobacillus
fermentum)< ] F A B EUFA 2] 2~ 3 Wl Y (Limosilactobacillus fermentum) =
ol AN, FEURY H A & T EHEF(Lactobacillus plantarum)-<

2L E| & e ulA o & & FEFEF (Lactiplantibacillus plantarum) -2 3178 0|
HAE AT o] ato] AA|eo| M= 7|Ee o AAdE g 4S

33A o2 7 AR

1.3. 183 g5 FAYET4A T3

@7] 4 & A8% FEnti el 2~ H s GB102, GB103 2 HEdRA e &~
Bl GB104 52 545 A3te] 16S rRNA F-2 A} A & & o] &3¢
k. e OM 16S rRNA # A A5 E}7181= 27F} 1492R PrimerS
PCRS 53 &2 16S rRNA - A} A &S Sanger A @54 Wi o7
WAl al, B ERlA el 2~ Wl ¥ GB102, GB103 ¥ &[4 o]~ Z3Er
GB1042] 16s IRNA M2 & 247} LA E-5 1,2 9 302 Yehy i)

E3H ofof T gk s HAE AAsElaL, 1 A w sh] 3 1o YER BEe)
o], GB102 2 GB103 =+ & BA| S EnpA & 2 AWl ¥ (Limosilactobacillus
fermentum) | 3= T T(type strain) 9} 7HE =& A D FALEE Helow, 1
U5 0 2 = g R A EdlA H 2 31 H(Limosilactobacillus gorilla)®t 35 A4
FAFE S YERTE GB104+= 16S rRNA A g 2= S E| S e n 2~
= @EbE (Lactiplantibacillus plantarum) 2| %5 75 Eg38}0] 18 &9
o] B2 EnlA & 2 (Limosilactobacillus) <-2] &3 98% ©]/49] A€ FAIEE
HQlo 2 M, 16S IRNA A AR = & -8 o 4 gt o], GB104+=
FAA s F FAA Q714D H A= (Average Nucleotide Identity, ANI)
B E Bl gE S e U A 2 & eHE (Lactiplantibacillus plantarum)©l)
=Tl AL FAsY. A8 o2 A 28] 57t

2

T © MAr Al
> oo X rfli
o
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g ZA S Bl 8] 2~ | Wl Y (Limosilactobacillus fermentum)©l 3 & &}+=

PCT/KR2022/009479

#5)

gelatglar, 1709 753 e S e vl o] & e S (Lactiplantibacillus

plantarum)©)| 3] @al= 759 el sl

[3E1]

KeN
=

T % (Species) T dTH AN E FAE
(%)
GBI10 Limosilactobacillus fermentum CECT 562(T) 99.79
2 Limosilactobacillus gorillae KZO01(T) 98.26
GBI10 Limosilactobacillus fermentum CECT 562(T) 99.93
3 Limosilactobacillus gorillae KZO01(T) 98.13
GBI10 Lactiplantibacillus pentosus DSM 20314(T) 99.93
4 Lactiplantibacillus argentoratensis DSM 16365(T) 99.87
Lactiplantibacillus plantarum ATCC 99.87

14917(T)

Lactiplantibacillus paraplantarum DSM 10667(T) 99.73
Lactiplantibacillus paraplantarum DSM 10667(T) 99.66
Lactiplantibacillus herbarum TCF032-E4(T) 98.92
Lactiplantibacillus daoliensis 116-1A(T) 98.82
Lactiplantibacillus pingfangensis 382-1(T) 98.81
Lactiplantibacillus daowaiensis 203-3(T) 98.75
Lactiplantibacillus nangangensis 381-7(T) 98.74
Lactiplantibacillus plajomi NBS53(T) 98.72
Lactiplantibacillus fabifermentans DSM 21115(T) 98.72
Lactiplantibacillus garii FI11369(T) 98.61
Lactiplantibacillus xiangfangensis LMG 26013(T) 98.59
Lactiplantibacillus modestisalitolerans NB466(T) 98.52
Lactiplantibacillus mudanjiangensis 11050(T) 98.2
Lactiplantibacillus songbeiensis 398-2(T) 98.19
Lactiplantibacillus dongliensis 218-3(T) 98.12

A A o 2. S ErME E 2 H 9 ¥ (Lactobacillus fermentum) &5 ¢ 44 2

H A A 4

GB102 % GB103 2] - A 7] HF E(species) &4 2

E A
=

E
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Akl A 714 QD FA] 7] = (Next-generation sequencing technology, NGS)
R A=A R Vs 285t

23E FAAEY 7 se FFSrth e 5 Eo] ¢Hd sl sH FA A

M v A & Foto] 759 SolAg gRlstalth & = MRS

NA| vl A] 37°C o] @7 27l A 4 Ak m Fak gl o, al A 2B MG
Genomic DNA purification 7] E(MGMED, Inc., Korea)E ©| 83} ] genomic
DNAZ 5313 th. o 4ol 10kb o142 71 €= d] o] E] (long read data)Z
917 915}e] PacBio RS 11 1] & o] &8he] Al ¥4 & A as}el on, 37}
Woj )tz 71 o] = ol B & Mekshs] 913 A HET} 5L 500 bp v THS] A
ol & A Y= wH A A ¢ o] Bl (short read data)E A2F3F7] 91 3Fe] NovaSeq 6000
A& o] gato] M A& Wstalth 11 g = v o] Bl = SMRT Analysis
server2] HGAP2 ¥}o] X &}91-& g-8-35lo] &A% =& GB102, GB103 F- 7 A
Zoto® 2HEAT Z2HE FAA b A E Wl SR 5= 9= SNP 2
InDel errors-> %! 2] = dlo] B &} ThH A Aol & F3lo] BRASISI o e+ ¢
A A A EZHE Prodigal & 2 13 -8 AL-8-3Fo] CDS(coding sequences) & &

ol %3131 21, RFAM toolS #8319 IRNA, (RNAE-S o 313l t). o S+
CDSE 2 &7l ¥l UniProt database, GenBank nr database, Subsystem database,
PFAM database, COG databaseE 7|8t 0 2 4} A] A A (BLAST &a1d]&
A&y g FaAste] 75 & o533t} GenBankell 3 7l ¥ S EHRA ] 2~ 3wl (
Lactobacillus fermentum) &2 5= o< B1 28T (= ATCC 149311)Z gt Eu}l2l 2] ~
a1 W (Lactobacillus gorillae) 3.5 77 KZ017, E EHA & A& 72 E 2] A 2y
Lactobacillus gastricus) %% o<+ DSM 160457 A 3 4 < 3} GB102 % GB103
w7 A M D 2= Jspecies ZETIHE E-g3to] FEA Ho A7

& U4 (Average Nucleotide Identity)S A48 o 4 A2 GB102 H GB103
T o5 g EubA Y 2~ 5wl Y (Lactobacillus fermentum) .5 52 95%©] 7 2]
ANI t& Ho] FEula & 2~ Hall ] F (species)oll &80 T8 ¥ ) (31 2).
3, GB102 # GB103 w5-7F 5 9} 100% LA 5kA] Gof 7] E0l] £ &
B A o Alahek 95 ¢ 5 Advh ob&2], GB1029F GB103 w5+ 9 4]
A A7 ol AR 2P & g R glEdnh - EEAES GB102 ¥
GB103 7 & “& EulA & 2~ 5 WY (Lactobacillus fermentum) GB102” (7] B H 5.
KCTC 14105BP) 2 “&En}la & 2~ H WY (Lactobacillus fermentum) GB103”
(71E 5 KCTC 14106BP) . & W alal o] & e g8kl 79 &)

Sl A L5523 (Korean collection for type cultures, KCTC)®ll 202017 14

144 zpel] 242} 7183t 3l vk
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[122]

[123]
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[3£2]
Strain Genome |GC ratio ANI values
name size GB102 |GB103 | B128 | KZ01 DSM
(bp) 16045
GB102 (2,039,432 51.88 - 98.43 | 99.14 | 79.31 68.77
GB103 (2,260,513 51.25 98.51 - 98.42 | 79.72 69.23
B128 1,905,587 52.30 | 99.09 | 98.51 - 79.42 68.66
K701 1,641,621 | 48.11 79.05 79.37 79.11 - 68.07
DSM 1,848,461 | 41.64 68.22 | 68.38 68.02 | 68.18 -
16045

A A o 3. FERME B 2 ZBEE Lactobacillus plantarum) 4579 #2442
B A A A 24

GB104 79| f A A| 718} E(species) &4 2 548 2ALst7] A ste] XA o
A7 E 4] 7] % (Next-generation sequencing technology, NGS) 2 A =74 1.8}
7e=g 285t T FAA D& s st A Al 2
FAAES] 75E& FFetdn). B3k, T o ¢A Sl FAA AL
H LA & Foto] 7-2] SolAd & I8t & = MRS J A vl A|
37°Ce] 7] 2710l A 4 AT {HE?F vl 3ol o, vl A 2 -E] MG Genomic
DNA purification 7| E(MGMED, Inc., Korea)E ©|-83}%] genomic DNAS
FZ3 k. H dol 10kb o]/d2] 7 g€l = Hol B & 7] ¢34 PacBio RS I
A& o] gato] Md FA S sl o, g vt Holx =1l 7=
o] H & Hekshy] 9 e &5 7F 52 500 bp H| T A ol & XY=
A A ol Bl & A4EEE7] $18Fe] NovaSeq 6000 48] & o] &3fo] 4 ¥-48
Z&slgitt. 71 2= o] o] B = SMRT Analysis server2] HGAP2 3}0]| 3 2}91 &
ggoto] A E =S GBI104 FAA Hete® 2 E Qe 2y -804 29
A4 Woll &A1& 4= 9J3= SNP 2 InDel errorE-S 71 2] = dlo] E] ¢}
A Lol & Fato] 243l e 7734 AL 2 HE Prodigal
Z =2 1E AHE 8] CDS &2 o533 21, RFAM toolS 2-8-31°] rRNA,
tRNAES o =519 ). o =5 CDSE-& &7l % UniProt database, GenBank nr
database, Subsystem database, PFAM database, COG database & 7| RF S 2 454

A2 (BLAST dare]<s -8)& s sto] 7] 5& o =33tk GB1042]

=
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FAAE @ oFste] 37 30 YERHAT
[124] [3£3]

Features Values %
Genome size (bp) 3,247,930 100.00
DNA coding (bp) 2,742,575 84.44
DNA G+C (bp) 1,445,117 44.49
Total genes 3,087 100.00
Protein coding genes 2,990 96.86
Genes with function prediction 2,517 81.54
RNA genes 87 2.82
rRNA genes 16 0.52
tRNA genes 68 2.20
Pseudo genes 10 0.32
[125] FAA A A, B g5 g EuRA Y & EHEFE(Lactobacillus plantarum
S 39 g g) 9 A AFHA S A7) 1ol Z2ele] A

(Plantaricin) §-7 %
100% A A 0}7(] gol 7l&Eel W] 2 A &2 e T
[126] Bl 2152 GB104w & "SR v M 2 & HENE (Lactobacillus plantarum)
GB104" (7] ¥fH 5 KCTC 14107BP)= g 8t aL o] & = A g g8t A1 &4
Sl A L5523 (Korean collection for type cultures, KCTC)®ll 202017 14
144 2ol 715 sE3A
[127] A LFERAYE & FF2 o] FoW TF &5 (GB102 + GB103 +
GB104)°l| th gt 43t 55 &2 A5

ol A = o

[128] GB102, GB103 ¥ GB104 ¥ F& FaAHow ¥ = g5 49
LAz ety B2 2 $4hE 283 B4 o 3 34k sl s S gelslr| 94l

DPPH A 2} 2 2715 H7HS 83l

[129] T-A) 4 0.2, DPPH £ -2 100% methanol®l] 0.2mM &< o] ¥ &= & 5=H] gt}
E3F, GB102, GB103, GB104 =2k 2 E| 7hA| o] nhd 2] 2~ 3 2~ GG(
Lacticaseibacillus rhamnosus GG, -1~ Lactobacillus rhamnosus GG, ¥/ t Za%)
5 MRS 9 Al =] of] 3 Este] 37°Coll A 1641 A o =2 Q). o] &
5 okl -S- 14 2-2)(3600 rpm, 15 ¥)3Fo] Wi et Fatd S A& F 1X
PBS= 23] Al sta1 w2} GB102, GB103, GB1049] 37 f-4kwt &3} 5x10°
CFU/mL &5 A 25 FHl St o] 9 F A &HA Bt el 7hAl ol nhd 2] 2 jhie A &
GG(Lacticaseibacillus rhamnosus GG) H] 2l 7 5~5 5x10° CFU/ml 5 5= &
H| BT
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[130]

[131]

[132
[133
[134
[135
[136

—t e e e e

[137]

[138]
[139]

23
FAS= eI B2 2 S G WEES 625ugmL S EZ A8 E
TH o, L-o} A~ 5 2 H AK(L-ascorbic acid, ¥t £ 12.5 ug/mL S 5=

2% 125 ug (200 ul), GB102, GB103, GB104 Al| f-AF <& 1x10° CFU (200
GB102, GB103, GB104 Al f-4F+ <3} 1x10° CFU + *-¢ & 125 ug (200 uL)
Z}ztol tste] 0.2mM DPPH -& <) 200 uL9} =38k 5 304 1F - b4l 01] A
S A AT o] T A E-2] (12700 rpm, 5%) 3Fe] A5 200 uLE 92 F 96
immunoflat plate®]] ¥ 31 Spectramax iD3 (Molecular devices)E AF-8-3F9] 515 nm
FHEE SAS Y. FA 2T Z2A L-of2~F 2 H 2H(L-ascorbic acid) 2.5 ug
(200 uL), EE]ZFA o vl 2] 2~ H =M 2 GG(Lacticaseibacillus rhamnosus GG)
1x10° CFU (200 uL) & AF&-glom, 24 tlz+- 2 & PBS (200 uL)E AF-&-dlt},
A= E 40 YERR AT
t}S-2] W © % DPPH radical &7 @4 52 ol o s A5k o).
DPPH radical scavenging activity (%) = (OD conroi-OD sampie/(ODconiror) X 100
ODonuor: Absorbance of PBS, ODjymp.: Absorbance of sample

[324]
L-ascorbic LGG AR EL | AT 358 FAk
acid 7IB2 3E+
S5t H e}
TIB2

DPPH radical 53.0+0.37 26.2+0.0 14.0+£0.26 | 44.4+0.26 | 56.2+1.53

scavenging

activity(%)

3% 40 YEFA ule} o), BE| FRA| o] ulA ] & B X 2~ GG (Lacticaseibacillus
rhamnosus GG) 1x10° CFU 9 26.2%, L-o} 2~ 5 2 B 2K(L-ascorbic acid) 2.5 ug+
oF 53 %<] DPPH radical =7 &4 &3-2 31 5= 3t} o] 9} v ul5}e]

FAE 125 uge °F 14 %, GB102, GB103, GB104 Al f-2F &3} 1x10° CFUT ©F
44.4 %, GB102, GB103, GB104 Al 4214 Z3 1x10° CFU + F*- 9 & 125 ugl= oF

56.2 %2 &.¥2 &da 4= %t} o] & E-3] GB102, GB103, GB104 A -4k
32 Atz FAkre g }/‘ﬂ ol upA & 2~ == 4 2 GG (Lacticaseibacillus
rhamnosus GG) T B] -3 §4H3) 858 A 5= A AT

w3}o] 2pA A Ql 7 A& A A 7} AFs} A f4tel] v #H oFst A RET) ek w3}
A B it Fatsl S0 AR o 27 w3 o] sk £,
MRS &8 wste) S Ak 2 AT A o A F R
AFE QL) w8} 3 o] FxA A A g o] AW 1E ] A7)
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[140]
[141]

[142]

[143]

24
FAAE BA2)0) 7hshs A2 RS AT 5 A2 T 5 ek
Z gakel S e b B AT S A o) B s % S ek, o] 4l e T8
342 el w3} wa JHel e cPgetis U FAB AR T 5
ek AEHA Ego] BHAZ(L /8 w4 AT Fdehis Yeig A
7129] 71201, eI s} ol & Fkshy] A% A (S B4,
aparsl Al el Felyol w3} QA& oAt A B BY, AL LT FhH
Eooli SR 2t Ege v ET ol B F FAR Q18 AP
AT E 29 w518 2% 4 2ok B v 21k (Wood et al., 2004). T3,
ek 2E 2 F P FEE Y AT Moo BIYL oA B
81 &-2 77 A0 R ebkeh, mebd, GAEIAl = e} 2 Ed e
G oA W= AN A 0R SelA Jonw, Gus H4Y L hehle
A Aol W SRV 2 & EF TIP3} R w3} B A3
o, AR = A mel f-8500 AL8E S glrk

AE o 2. FEHIA Z X & FF GB102, GB103 2 GB104 718 343} 59
g4l

GB102, GB103 & GB104 ZtZ}o] 5=l th & &1t 3}5-& &<14t7] 918 DPPH
A S 2715 H7HE skl

T-A) A 0.2, 100% methanol®l] DPPH (Alfa Aesar) A ¢F-& ©|-83}] DPPH 0.2
mM & 912 1] 3t} GB102, GB103, GB104 o5} 2L E] 7hA o] ulad 2]
24 2~ GG (Lacticaseibacillus rhamnosus GG, ¥ ) =) 7 =& MRS
A ] A ol F&3to] 37 °Coll A 1641 ZF vl F S}, o] = 5= vl ol &
AAE21(3600 rpm, 15 w-)she] W 3t {4l @2 5 1IX PBSE 23] Al & staL
GB102, GB103, GB104 Al| F-4kt =3 5x10° CFU/ml & 52 Al 55 1| gt}
ol ¢} U3 FHE| A o) vl H 2~ B X 2~ GG(Lacticaseibacillus rhamnosus
GG) v 3l 75 5x10° CFU/ml -5 &= =& 18] glth. GB102, GB103, GB104 -2kt
Z+7}+ 1x10° CFU (200 ul), Al f-A4k <3k 1x10° CFU (200 ul)ell thsle] 0.2 mM
DPPH £ < 200 ul®} Z3F8F 9 301 A2 Aol A wh-g- Al th. o] F Y41 -]
(12700 rpm, 5) 3Fo] A5 <l 200 ulE ¥ ¥ 96 well immunoplate®]] 3l
Spectramax iD3 (Molecular devices)E AF-83F2] 515 nm SE %5 433t
A7 A o137} 2 W O 2 DPPH radical &7 24 53] o &) AL )
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[144]

[145]

[146]
[147]

[148]

[149]

[150]

[151]

25
[3£5]
GB102 GB103 GB104 LGG GB102+
GB103+
GB104

DPPH radical 64.1+1.48 | 41.0+£0.28 | 34.5+x1.79 | 38.1+0.03 | 53.0+0.20
scavenging

activity(%)

¥ 59 YER vl9} o], GB102 64.1%, GB103 41.0%, GB104 34.5%,
2E| FFA| o] ulA & 2~ 2 X 2 GG(Lacticaseibacillus rhamnosus GG) 38.1%, 2
GB102+103+104 ¥ 53 % <] DPPH radical 27 &4 &£2-& 313 5= 9t}
o] & -3l GB102, GB103, GB104 = 717t @ 4tsl a=o] 9l &8 gled =
A AT,

A3 28 A P = FF R/ES T HE Fo 289 a3

=
=

23 A5 W8 FolE = RY5E kA e} ol d I HEY B2E
Egtstar, ghofAl = obs k&5, AR, A& AFE kgl ghekAl(qhE
i, &5, 4R, dRDe) o=+, vl el B29] F 382 70.20mg o] AL
A B FEA 3030megE E398t] 7 vpg-2mtr} QA 8 7F 5 100.5 mg ]
o FolH ot
[3E6]

beTt| &F  |olE# |HENIB2 |SAHEE | 9A A
8% | 12.51mg | 10.10mg |18.20mg| 0.60mg | 16.28mg | 12.51mg | 70.20mg

TA A o2, A 16 /ML H 9] C5TBL6 nFS-5 F 477 0 & LT
A3 1G-S FER H 2~ H WY (Lactobacillus fermentum) GB102, GB103
(718 S KTCT 14105BP, KCTC 14106BP), #0128 2~ - THeLE(
Lactobacillus plantarum) GB104 7+ =-(7] ¥t & KCTC 14107BP) ¥ -& 74 ¥
23 T FHT FAE AT TSt 3 7@ A b



WO 2023/277638 PCT/KR2022/009479

[152]

[153]

[154]

[155]

[156]

26

5X10% CFU2] “9“%]:9—?-— Folstd o, B w4 FAE 8l Gl 2 Al A
Q=% v ) vl 2] & ol U 2] 2~ B E] 2 (Bifidobacterium animalis sub sp.
Lactis) 7%} QEH}@_ & 2= o A 52 F & 2 (Lactobacillus acidophilus)} 7
Folatalvh. A w262 s A, &5, SAEE, GAE AR kA
Y3 ol el 2 BT FASh: RART AT Folahaich RAris
371 T 69} o] 1} A 1005 mge] B0 2 Fola g ol A E P3(G3)S
LT Y HYEE AT E 8l B8 Folskd vl dubA (normal chow diet,
NCD) & 415 A1 21 7525 1 2 control & 2 A4tk 7} 27
AR 15mhe ol w2 ALa AT 9 AR el ARane
b2 3 790 el

[3£7]
Grou |Experimental group |F-¢] =2 o] g F-o] B ml/k [N
p g)
Gl |Control PBS - 10 ml/kg 15
G2 |EF T 23 45 |5X10)CFU/head |10 ml/kg 15
G3 |[F4¥9= YR 100.5mg/head |10 ml/kg 15
G4 |[EF dF + | ¥F +|5X10°CFU/head |10 ml/kg 15
THE THE + 100.5mg/head
2 A2 1353 Fol 8k 5, A& &18H7 ] 918l Grip Strength 7171 &
o] gslo], vpg-2 - 5 the] 2 Grip Strength 7] 7] 2] wirel-i#--& 57| sk
@71 3(Grip Strength) & S48 31, 71 A5 31 8 LEMY ST
[3%8]
Mean Grip strength | Week O | Week | Week | Week | Week | Week 26
(%) 11 13 16 21
PBS 100 77.7 72.3 82.4 84.9 85.5
=3 A5 100 82.5 82.1 91.3 94.6 95.4
TR 100 81 75.7 86.3 85.8 88.7
2 AFF+ U= | 100 102.1 | 104.8 | 1145 | 116.4 122.4
3 8ol YER vk} o], 2w, AAT 1G], A 226Gl vl 9+ 5
2 FARE HEFIE A HAA3(G3)oNA F2l v 8HA| Grip Strength7} F- 7}k =
BFAE FlE
ol o] A5 Tl StEnlA 2 & 3 A #T AAket) H gkebA
=9 P& Fo A =3E e AstE ol /fAo] = maE
gelstAtt
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AEd 4. A YA Myostatin =3 &3 4=

L e Eiril (PBS) o, TR, EF AT EEE ARG
el npe-A A B0 5 T A2 A MEof tdl, Myostatin ELISA %41 &
T3t

3 #2412, DGF-8/myostatin DuoSet (R&D systems) ELISAE- A}-8-3] 214,

A9 g AEA A AT EEE Ao gk 1A e
54 (rEFel Al A s, Al F 2] Capture antibody & 96-Well flat immunoplate

(SPL)°l| A< 4 °C overnight incubation $- Th£-€ 0.05% Tween 20 in PBS wash
bufferE A}-83}] 33] washing 71 3 g1 T}, ©] % 1% BSA in PBS sample diluentE

o] g5}l 1A 3F A0l 4] blocking &} 31 wash bufferE A}-8-35}o] 33] washing
71 8 gt} myostatin standard range 9Fell E0] Q.= 3|4 nj4=o] 2hA] A E2
8] 415} e] 100 uL? sample loading 5 2A] {F <]l 4 incubation &+ % wash
bufferE ©]-83}] 33] washing ¢+c}. Detection antibody S 14| {F room
temperature®l] 4 incubation 3+ ¥ wash bufferE ©]-8-3l 33] washing &} 31, ©] o] 4]
streptavidin-HRPE- 20+ <} room temperature©l] 4] incubation 3} % wash bufferE
o] 238l 33] washing §+t}. v}X| 2 & 2 TMB-substrate solutione ¥ < -F 20+ room
temperature®l] 4 incubation g+ % 2N H,S0, €12 Y31 ¥H-5-2 XA 71 &

o -

S
2 =490

SpectraMax iD3 (Molecular devices) 48] & 0] -83}¢] 450 nm &3 %=

[359]

Group PBS 4T Sk E3 AT+
R A=

Mean 4689.8+364.7 | 4439.74£251.2 | 4363.24200.6 | 3721.8%£173.2

myostatin(ng/mL

)

3 90 YEbl vRef o], w3} wp 22 HE 2 DA oA dF myostatin
2] A3} ) Z75(PBS)S 4689.84364.7 ng/mL, E 3 A5 @ ;oq A
4439.74251.2 ng/mL, - 5 ©H5 50 A] 4363.24200.6 ng/mLE A4 H vk =9
7ot FUARE BEoZ AFe 152 3721.84173.2 ng/mL 22 57 ¥] o]
gmow *Hs} O ﬂ]ﬂl ??; ﬂ%g‘r Ansygor HFH3 15F0lA



WO 2023/277638 PCT/KR2022/009479

[166]
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(phosphate-buffered saline, PBS)E 7 - o §F v~(157}+2]) T} 10 =8 9] C57BL/6
& vk waomteh S faw e 2 AAstglnt. 19l o, 16 7§ 9 ® 9] C5TBL/G
3} mp§-2of] 32527 A o 20| A ALg e 23 el AR E A AT
Folgh nbe-2 svE]) S AT o R AT A T8 F, 4 vk E
A3 a1, W Al B (cecum)E A A 8F] -80°Ce] W5 HASIA T W
B3 A5 25 FastDNA®SPIN Kit for soil (MP Bio)S- A}-8-3}9] genomic
DNAE F=5t0th 5% 2 DNA A5 2475 vt= EH e 341F X
805R Zg}o] 1 (3% 10, 14T 4 2 5)5F 0]-&3 PCR WH S E3lo] A&
% 2] 16S rRNA §-# 22| V3/v4 o -8 S350,

HJEL
©
do
EO{'

710]
3 glo] iy A7 LB - 3 AT
341F CCT ACG GGN GGC WGC AG 4
805R GAC TAC HVG GGT ATC TAA TCC 5

ZFZ 3 A58 AMPure XP beads (Beckman) S AH-&38to] A A8t} o] 3,
MiSeq (Illumina) = A F-& AF-8-3F] AMNEZREH &3 A7A L dolHE
A48T DADA2 22 1 91-& &-gsto] A4k )-8 974 2 9] denoising
2 paired M € 2 H-S 33150t & 7] ¥ Mothur 3] 3 2}-91(Schloss PD et al.
2009. Introducing mothur: Open-source, platform-independent, community-supported
software for describing and comparing microbial communities. Applied and
Environmental Microbiology 75:7537-7541)& &-&3to] A 2HH A <&

tole &2 OTUs S| 2B ¥ B 3 thdd 242 st 7] da=
5 1A 50 e LT

52 1o vERdl uke} f2o], 16S rRNA A 2 M Aol 7|9kt o5 2k ab-th A
A A w3} vp9-22- 2] A9, 7 F2] 5 S (evenness, Shannon evenness
index)7h 5 & w}9- i) wlte] §-ol8hA) e STt o FAl ool
ohE fAbE £ T Y AoFA B g FolB AT wl kel F9,
e vk} fol @ Ao oo, 258 wah kit
%o D8 HET Fo5] e Ao BN o] = & A oo] WE
Al S w5 R A 8 Fo7t m3te s = Ao 59 1

AFTAV Stob & Ao B2 A A Aol 58 4]l 9%
[cia=s
| UEFA vl o], Weighted-UniFrac distance S 7| HEgF AU 52 %]
3% %21 (Principal coordinate analysis, PCoA) A 3}, =3} v}-9-22] 4
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Y See abstract, claims 1-12, and paragraph [0001]. 15,17,23-24
KR 10-1981333 B1 (MEDIOGEN CO., LTD. et al.) 23 May 2019 (2019-05-23)

A See entire document. 1-6,8-12,14-15,17-25
KR 10-2016-0098149 A (UNIVERSITY-INDUSTRY COOPERATION GROUP OF KYUNG HEE
UNIVERSITY) 18 August 2016 (2016-08-18)

A See entire document. 1-6,8-12,14-15,17-25
KR 10-2021-0086537 A (GI BIOME) 08 July 2021 (2021-07-08)

PX See abstract, claims 1-3 and 13-14, and paragraphs [0021]-[0022], [0034] and [0037]. 1-4,15,23
KR 10-2021-0086539 A (GI BIOME) 08 July 2021 (2021-07-08)

PX See abstract, claims 1-3 and 10-11, and paragraphs [0021]-[0022], [0034] and [0037]. 1-4,15,23
KR 10-2021-0086540 A (GI BIOME) 08 July 2021 (2021-07-08)
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. Claims Nos.: 7,13,16
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 7, 13 and 16 pertain to a method for treatment of the human body by surgery or therapy, as well as a
diagnostic method (PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv)).

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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