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\d sx^0£am?iMa)3#si::] [017] wsvNy 
1 s%±-km-i±mwmw%w [917] 

Z08IS0/II0Zdf/X3d SI- S9t£60/n0Z OAV 
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• 37°P tf 37-r 'J OA • uN tf 37-r "J OA • ;u 

5t>f OA, tf37 K/^ f-'J 0A • ^ UN tf37 -r K/^ x 'J 0A 

•X^yuKOV, 'J OA • +fO£-T;k K/^x 'J 0 

A-X-TX, K/^f'JOA-fil/TyF^^^A, fc <fc tf tf 7 >r K 

/^T'JOA • =E7<r ^Afrb&<g>ff£ yil(StL-g) 1 flTrfe-g), [4 9 

] [3SEit(7)Aa^$t&JI^ 

[0043] [5 1] el7^ K/^f'JOAIil^ tf37-r K/^f'JOA • P>tfA 

V<fo£s [5 0] 

[5 2] [4 8] ~ [5 1] 

^ mMBf&ynlzmt&o 

[0044] *#§^(7)0^X5 Kli, 

hi^7X5 KT-&3, 

KT-fcSo *#§^(7)0^X5 Kli, ff£SC$E 

3. <!: (T^l^E£/-y hyU37°^X5 KTrfe-Sfrfe, 

£—Tr&<g>o 

[0045] ^xMmmLtzmmmit, j§m 

it;£»J<!: LTfiItf>T*UBT% LTSB#T*#S0 

£bC:, -tSHcT)^a[zN 0^X5 KdS 

Af&-1Aizm^^zt 

o 

HSaffiJt&fiHH 
[0046] mnmi it, ^MGFPfgijEO^xs K (PSPXA-GFP) 
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[EI2]El2[i, #;MGFP#gIjE?°^X5 K (pSPxB-GFP) 

[EI3]El3[i, #;MGFP#gIjE?°^X5 K (pSec2-GFP) 0 

-?v?0mx&&0 

[IH4] IH 4 (£, B. longum 105A/pSP3B-GFP, B. longum 105A/pSP7B-GFP, B. long 

um 105A/ pSP23B-GFP, B. longum 105A/pSP7A-GFP£>cfcXSB. longum 105A/pSec2 

-GFP(7)OxX^ >y'n 77^ 

(kDa) $m?0 

[0047] [®5]®5[£, MTNFaM77X5 K (pSPxA-TNF alpha) 0MMffl. 

[®6]|I]6[£, MTNFaM77X5 K (pSPxB-TNF alpha) 0 

[®7]|I]7[£, MTNFaM77X5 K (pSec2-TNF alpha) 0 

[|H8] IH 8 (£, B. longum 105A/pSP1 B—TNF alpha, B. longum 105A/pSP3B—TNF 

alpha, B. longum 105A/pSP4B—TNF alpha, B. longum 105A/pSP7B—TNF alpha, 

B. longum 105A/pSP12B-TNF alpha, B. longum 105A/pSP16B-TNF alpha, B. lo 

ngum 105A/pSP23B—TNF alpha, B. longum 105A/pSP7A—TNF alphafccfctf B. Ion 

gum 105A/pSec2-TNF alpha(7)0iX^ >OP £ TK "3" III Tr <£><§> 0 IH 

£, smm±:M(Dis->&, (kDa) zmto 
[0048] [|H9] IH 9 (£, B. longum 105A£>cfcL£ B. longum 105A/pTNF3(7)O >3?P 

(kDa) zmto 

[|H10]|1]1 Oli, KpBif i-SP3B-TNF alphav Z>° 

[E111]El 1 1 (£, Bifidobacterium longum 105A/ pBifiSP3B—TNF alpha(7)0 

ix^ >OP 77^ is—y 1 T 
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(K 3 0, 4 0, 5 0, 6 8 0 k D 

[®12]®1 2 [*, TN FafglJE^XS K (pTNF3) 

[0049] [®13]® 1 3(£, y 

K (pBEshuttle) y ?°®Tr fo<g>o 

[014]® 1 4(i, T N F 

[® 15]® 1 5(i, ^SlTN F KB. longum 105A/pSP3B—TNF a 

IphafccfctfB. breve/pSP3B-TNF alpha(7), "70XTr(7)in vi vofctM^sefiliUl1!;*! 

Hit [c & it £ s 

[® 16]® 1 6 (£, ^SlTN F KB. longum 105A/pSP3B—TNF a 

lpha(7), 7 K'J7T-r v>f?ffflTTr(7)TOXTr(7)in vi vofctM-ll^^l'J^III^ 

[3 fc It £ 0 ift ̂ b(7)$£|| £ 

[® 17] ® 1 7 (£, Mt hi L — 1 8#§IjE?°^X5 KphlL18mut-His(7)ti 

-7 v y°m x fo <§> o 

[® 18]® 1 8 (£, h I L — 1 8#§IjE?°^X5 KpSP3B-hlL18mut(7)ti 

HASH £ 7* T v y°m x fo £ o 

[0050] hib^XS Kdrli, 

K£=i- Kf 

3££K^b£3DN AWrttUiM::, Km^dr^d-

<§>o 

[0051] Kt^DNA, 

\HWM% Mm Ufa £ tfiM-ll & SC d ̂ }&-f £ "f <§> M S SC £ =i — Kf <§> 

DN A, K-T^DN A/J: 

<^£, rg^iei^^-KtiiDNAj 
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[0052] r s i RNAsj <t(iN /M^T/^RNA (small inter 

fering RNA) RNA (short interfering RNA) s 

i RNAfc^ (Dicer) 

tlT s i R N Alzfe^^atl'sT' t°>R N A (short ha i rp in RNA, shRNA 

) <§>o &tzs s i RN Af^lfiifafc^tf s i RN 

& t # t & & o 
[0053] rf§u^i?^hj <t(i, O'P^E—£ —, #§IjEM6SC£ 

h<t LTli, K£=i- K-f 3iH£ 

^ *II$M6SC£=i-bft£0 

[0054] Kt-feot, j§mi4®T-8! 

mtb£*^U fios hi^7X 

5 KTrfo£^SC$E}&ffl?0^X5 Klz^-r^o 

mtt&it^d) LX\t, ££14 

(7)tlj£fr b##!J114Tffo<g> Z <b^5Rft bti^o 

^bicN ±i*iu jtmw 
i^l LfclMI14&mi4®T-&3 zttf* 

yjf£Li\, 

[0055] ^f§0J#b(i5fe[3N <I14&mi4®0lf:7'fXX®£flH^mi4®^0,4&*i 
fimiz-oi^Tmzt&mtos y°<=> F7 7^05 - F c5 - F u 

iz£&?&mm(DCD(DmmiL£mft^tz7o7xs h'xmM&mLtzt?? 
<f K/^x'J OA • P>i*Al 0 5 A^HSfgLfco (^1^5:M7N 8) 

cti b (7)rnmm e ? * xxmits m%warn<Dmmnm=ETjumfaizm 
LtzMas mmL 
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2#EI0 

[0056] ±SH^5:M7N aonm&Xkz?4X7,m\*s xmm-

hJ^7XS K0 P B L E S 1 OO-S-e CD^pA 

VOO 1 —HU—eCD —M96 8 ft <tf l^Tff2SC$E}&£ftT l^<g> d t fr 

bN XBWlZ7k¥-fcMLtzMns 

•otzo 

hjb^xs K<&P B I f i 

CD£§S#§Lfco (^XiR9) 

[0057] tftt>^>s Mm-?°n 

(CD-5-FCi;i) 5 - F U(D 

gij^ffl £ T- # a © y UP * £ tz & iz s mnmmno) 5 - F u tf® 
fettLtzCD&mm 

lzft:st& Ztft<s [Cffi y jA £titz 5-FCJ5-FU CtlLT 

LXs 5 - F U(7)t/iM^i^ffl$-M^i5ii$i(7)<^-Trf§tit"S«fc 3 I-

s d tl b (7)If 7 -1- XxM £ i^-f ft t V^t";u£L X ft 

?°^X5 KT-^lESlLfeo 

[0058] KT-J&SCiE&Lfclf:^ 

xxnt 
ft&ts MmommLtzmtDnmzg 

b, 5 - F U(7)£:t^£:gi]fFffl£$?;8 

T££<!:^dM£^LTl^tf\ ZO-fiXs 5 - F U0£j?!cmtf, ff2SC 

fK&lf 71- Xxgtf j^£-f £ C DrnTMifc < , y jA£ft£ 5 - F 

CitillU ̂ ^LfrCD(7)lf«t^+^[zf§ti^ft/d:^<!:^arp1M^ 

t [n] BTF I«- Jl. til U/io 

[0059] Sblzli, CD0^^P 

<C, ££Ltzmi 
mfaM$mftwzfoiti£i*&tctt)izs mmMmmmxigmLtzm, m&® 
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WLWC$~<§>«_<!: &-otz0 

c*ib(DmmMvmikvtzisbs L < itimmmirnmm 

K(7)&S#g[::;t¥U '>fc<<t£j§ 

KcDHflfl^rfrofco 

[0060] ttzs 

, ±SH0<bfcy, I 

ausftiswa), mmm^tzinm^ L < L# 
l^Zts ^blcN tfiJ^KTOilLfcd: LTt, 

SfetlltfcSo 

lot, ±SH, ^iv^ti^*^t§77x= Kizo^rii, rnm$m 
hjb^xs 

<ttf£F£ Ll^o 

[0061] *#§IE(7)?0^X$ Kli, K-efeot, 

'pt±<tu&%&mx®M?&#m;is'7i-)\,*'£t;§m.*-b»j 
7 7x=K-efc§„ Ltft, 

ttts hjb^xs KT*& 

^) o 

ctyiiwicit '>#<<ttify^xxmxmmL, mHtz^mm^ 
h^M^Lr^y, io, j&sciE&®& 

•r&zto)t£^s KT-&*>0 

[0062] *#§^(7)^SC$E}&ffl?0^X5 Kli, ftE(7)glft 

M6SC£fc(£Mii£#§IjEU £bC:#§IjE*Hzy 

K(7)itt^[z^yN ISftfr, Hffl'l4(7)iSl^Mt^f§tif 

11^-5 ,#J &tjCDX<fo£) o 

^blc^f§0J(7)^M$Eilffl?o^X5 Kli, J&SCiE&®&ft0®T-«lflrf3 



WO 2011/093465 20 PCT/JP2011/051802 

[0063] ftlztfy j Xxffivm&T&i/tfi-Jls'*?? Ft 

LZ, 0i]*[£, tfy^f K/^f U ^A • 7 KU7-tz>f ^ X©7 5 7-^ 

tfy-f F/«7 T- 'J OA • O U—Sec1N S e c 2 N S e c 3 &£ tflft 

£0 LtfLfctfb, Ztib©77X5 KTr^M$EitLfre?^XxM(ig^ 
£ ^ (D t tl;lij £ Htz o 

[0064] Ltft, HZ&t?7'f F/<9T'J OA • 7 KU7-t!>f ^X©757-M<D 

ft:&^V'i~j\st$&XS7°n=E—$—i;m$:<7n—->V'L, zH^t, uvl 

(GFPuv ; CLONTECH Laboratories, Inc. 

) $-=1— F^r z> X 5 f®^°7X5 K 

FV^f'JOA- #§IJEM 

6SC (G F p) (7)#;Mtl£fitllLfc<!: :6, G F P(7)#;jkMitl£^£t\ 

K(£ftE(7)gift£ 
l^(DtmjZ£titz0 

[0065] ^blcN 

^imt£SfFMffl(7)?0^X$ *j]§® ££(7)0^X5 FtWSA 
p&mGLtzs xmmtmmmmtomjjzmtt 

h;uH^^-tfeyN 

[0066] KtfjMr-rs, m%i&.m-Q®.m-t%>#%><>v 
Fits <pt£<tUKT-& 

ti [£ l^tf ft <§> 10) V t ffl <§> ^ <t tfV £ <§> tf\ £F£ L < (i tf 7 -f X7K ® 
&t&:b(j)z&&0 tfy^xxn 
&%&#}&*/Ktf <fc y £?£ L < s If? 1- Ft *<7 f'JOA • • > 

F¥^ bl:»S LU„ \f7 4 FV^f'JO 
A - K<^ Ltlt fll*!*, IB?iJ#-§-6 
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~2 1 t L < (£if Mil 

t L< D N AlZ^oT^— 

K£<tftfTr^<g>0 -ftb(D*p-t:\ ftmn£(D\ 

b, IB?lJ#-§"6, 7 , 8 , 9, 12, 14, 15, 17, 21, 2 5 £tzi£ 

2 8(7)l^ftfr(7)i&SlB?iJ£fc[£^(7) 1 t L < (£if lfc<7)i&StfMilt 

L < D NAtu -

L < , IB?iJ#-§-8 £fc(£2 5(7)l^ftfr(7)i&SlB?iJ£fc[£^(7) 1 t 

L < Milt L < ItttliUZtltz IB$IJT-^£j|l3 D NAT? 

=1- WItjlfSLL>„ 

[0067] *#§^(7)^SC$Eilffl?0^X5 #§IJE*Hzy h*(7)?°P 

=E—$ — tLXi£, ^v^'t^7°f K(D7°P^-$! 

— t LTiltlt"£t(7)Tffoft(^fr£:<g>t(7)Tft£ < , $]*.(£, tfy-rXx 

K(7)±;j1tl-I^^LTl^-S3?°P^E—(promote 

r x) £tz&ti7'(XxmxMmtZ)tx h>4iDN Ais^iai^^- Ft 
^®W7°P^-^- (HU promoter) £<*:bft<g>0 IB 

?iJfr§-2 9~4 4(7)^"ffttfTr^:^ft-g)^SlB^J(7)0>P;E —-$?—f!i^(7)D N 

Afc£t/IB?iJ#^4 5T^£;h,<g)i&SlB?iJ£fc[£^(7) 1 t L < (£ififc<7)i&S 

tfX&s MJ&t L< i£W)U£intzmm(DD N ATr=i— K£ft<g>?0P^—£ — 

^flfb^i^o ^ftbtf^Tr, IB?iJ#-§-3 STr^^ft^^SlB^iJcDO'P^E— 
£ —flig(7) DNAf L< — K£ft<g> 7°Pt-^-

UO'P^E — £ — tffc?£L<, HU^P^-^-^U^K, IB 

?|J#^4 5(7)i£SlB?iJ£fc[£^(7) 1 t L < (£ififc<7)i&Stf M&t L< 

IttthnZintzmmx^Zin&D N ATT=I — K$^§7°Pt-^-^It^ 

Ll\ 

[0068] ^blc, ^f§0J(7)^M$Eilffl?o^X5 LT 

ii, tiy^xxmxmmL, it 
aitlt"£ t (7) Tr(£&£ t (7) Tr t £ , tf 37 -r Xx® Tr <§> t 

X h>*§D N A$SnMSM$-=i— Ft§HE?(7)^ — 5^>—£ — (HU termin 
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ator) L<, 6 (7)i£SlB?iJ£fc[£^(7) 1 t L< 
MJ&t L < ittt1)n£jntzMzmx7jk£jn&D N 

Ll\ 

[0069] fcfc, #fgl£T*Wd tits 'Ptz<t*> 
(JMT, sNpa^a) ZMMLS iwrntDftvos 

N P*£ltT?fc< , «tMSj3rT?0S N p^tt\ LfctfoT, r 1 t L < ItW. 
MiitL<itmztitzmmi t^mzm^^mxh 

o 

[0070] 
(ttefr-tbmMmfcT) tLXlts Wi-lis i&ltm 

esc£=i- Ft&jkfc^s K-T 

mtttm&nt LTI*, (GFP) , 
OM (RFP) ftiz&m-f&ZttfX-Z&o 

[0071] £tzs &m&nt Lx\t, mz-ittj h*K>tfWb 
ft, $]*.(£, -<>£ — 7iP> (I FN) 

-a, £, rs P?T-V=I •-—JlJ^S^ (GM-CSF) , 

+ > (I L) - 1 a, 1 j8, 2 , 3 , 4 , 6 , 7 , 10, 12 

, 13, 15, 18, M-Hil5E0^ (TNF) -a, 'J h^V> (L T 

) - £ , TNF HJITTH I vXl^fg 'J K (TRAI L) , Hffc^zi • 

-—(G-CSF) , "7$ P?T-V=l •-—JIJ^S^ (M-CS 

F) , ~7 P ~~P T — vjS^lfiihS-F- (MI F) , filfU^PflfilLS-p- ( L I F) 

, B 7 (CD80) mS B7-2 (CD86) , ̂F-

v V • ytf>h\ bft<g>0 

[0072] x>KX^T>, 7>VThX^^>, £'j>^;u-1, 2, 3, 4 

, bft<g>o 
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LXl£s 

5-?;U7hnv hv> (JMT, 5-Fca>?) 

;U7hP0^v;U (JMT, 5-FU<t^a) [3^^-r-g)lf^(7)v hV> • =r7 

5-f—tf (JMT, CD<tl^) A\ 5-7vlJv/-2, 4-v=hPH> 

X75 K (JMT, cB 1 9 4 5<t^a) ^ Mtmz^Mt 

&mm<o- hpg p 

•r-g>lf^(7)^|i6^;u^xO-r;ux 1 ifsif (JMT, HSVI-
TKH^) A\ 
t&mm<DP-<fj\,<7n- v-Mt& Ezmi&ztwxz&o 

[0073] Sblz, jSjfil14^il^/sS14^-rSMe^<b LTIi, 

(FGF2) N (ECGF) N IMA 

(VEGF) N (HGF) 

z ft b (D m e sc(Dmm itm * #±to iz *> i vx *n b ft •r fc y, •€• 0SB^Jit$R 

[ZS-5^T P C £j$H(7)4Hn(7)¥;£<§> C <b [z J: y 

s IW(Diai^3- K~3~ §DN %> Z htfiXi*%)o 

[0074] £tzs LTI*. jtmw 

i RNAs$flf5:^<t'§s $£ 

B?2 (FGF2) N rtjssiiflai^jis^ (ECGF) N IMA 
(VEGF) (HGF) tjiifommm 

<§> S i RNAs^flfSZtA^^o 

mmizs ^ftbtf)Miitf)iB?ijt£nbftTfcy, tmzmrnniz&-3i\x p 
C R;£H(D4Hn(7)^;££*iJfflt" &Zt lz&y N A¥t~<§> - <!: tf Tf^<g>0 

[0075] *#§1^(7) 7°^X 5 Kli, 0I]TL[£, JMT(7)£d[::LTfFMt-£-<!:tfTf£<g> 

o 

^liSTr^ft^ftiltlf h;U7°^X5 KIZN />£ 
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KtbezPiXxm x-mrn? -Afcl-
ts %<DT%LIZS />#<tt 1 mo>s mmmmMmmo&mstzitfemiz. 

TSI-s $!^t:fclSiTr}§tt"3"<§> £ — 5 <§>$(-<£ lJ s v 

•v h;u7°^xs „ 
[0076] £bl::, RjfMlcj&CT, Z0 vt h;U7°^X 5 Ktf b^SClE&SJiWtf)® 

tfX£& o 

&fc\ 5:MSHi6^(7)^^P(7)^;S[c¥i:T^Ta-<t 

tf •£#<&„ 

6ffig0j§mi4 

m%s 
(7)^;S lz L tz tf o T £ $ [3 £ y fEMt" 5Cttff#So 

[0077] FxMmmztitzmmmit, mmmw 
(Dm%#l&&(D%mftllzm^&:b(DXfo&frbs 
t'fcScttfMt'fcy, ^PX h y vOA^;u^*^ft<^(7)#!Jlt£tf)® 
TrfooTt3E#!Jlt^bLfct(7)Tffoft(££ < , £tzs h/^;UX&<^(7) 
iIt£$I*it£®Trfo o T Ltz =b (DXfotilt £ l^„ 

L < x y rtf^if bft, £ y L < 

J114(7)lil*l$ffl®tf^lf bft, If K/^X y OAJIilfflStflttfcF 

£ Ll^o 

[0078] K/^f'JOAIiltLtlt mHit£7 4 FV^f'J^A- 7 

KU^iz^x-f XN tf 7 -f K/^ x y 0 A • TlsVz> $ AN tf 37-f K/^ "f 

y OA • T-Tyx, K/^f'JOA-yxfp-ffx, e^-f KA 

y OA • tf7.f £*AN tf7-f K/^X y OA • 7^0AN t:%7^ K/^X 

yOA-Ou—tf7-< K/^xy OA • i]f7"7 £ AN tf^-fK/^x 

|JOA • ni'JtA, t:,7-i' K/^f UOA • n t*7Y FM 

^j'JOA-^^g, t*7^ F/^f'JOA-fVf^^U^X, tf7-f 
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F'WT 'J ^A • =r^=T4 ^A, tf37-r K/^ tf 'J ^ AN If7-r 

'J ^A • tf'J "f^A, tf 37-r K/^f'JOA- ^P/fvy-A* If7-r 

K/^x'J ̂ A • -< >fV ̂ AN tf7.f K/^x'J H>A • -(>77>f^X 

\ tf 37 -f K/^ f 'J ^ A • -i J tfj-$ AN tf 37 -r K/^ X 'J ^ A • ^"^7 =j--f 

XN If7-r K/^x 'J H>A • If7-r K/^x'J^A • 'JK 

P^A, t°7^ h'/^f'JOA- P>j]'A, t'7^ Fn^f'J^A-T^t 

A, tf 37 -r K/N^f'J H>A • > 'J AN If 37-r K/^X 'J ^A • 5-7A 

\ lf?-f F/V7T 'J ^A • I>XN tf 37 -r K/^f'J^A • /^l/^' 

P^AN tf 37 -r K/^ x 'J 0A • VZL— K^D ^£ AN tf 37 -r K/^ -T 'J 

^A • VZL— KP>#AN If37-r K/^T'JOA • +)-'f^7iP7'f7As 

If7>r K/^j'J^A • 7°P^AN t£7f K/^j'J^A • ;U5t"U, If 7 

-f K/^x 'J ^A • ;U5As tf 37 -< K/^x 'J ^A • f"X-^7 7 UN 

if K/^x'J H>A • x^;u if 7-r K/^x'J ̂ A • -+f7£-f;u 

\ tf 37 -r K/^ X 'J 0 A • X^f XN tf 37 -< K/^X 'J ^A • "fJU"? V K37-T 

^AN tf 37 -r K/^ X 'J 0 A • f"—37 -f 7 Afe<!:tf^[f btU tf 37 -< K / ̂  

'JOA • 
[0079] <_/tt b(7)®(iN rfTPJjjcF/t'lX l^<§>tfN 3^.a"E^Sb1^A^ 

f £-<!:tfTf^<g>o tf3U K/^f'J^A- P>#AATCC-1 

57 0 7, tfy^r F/WT'JV A • tf 37 -< A A T C C — 1 1 8 6 3, If 7 

-1- K/^j'J^A - ^>77>TYXATCC- 1 569 7l|[£N ATCC 

(The American Type Culture Collection ) tf bHIol-A^'^'S 3. t tf 

& o 

£tzs th^MmcDrnz-D^$J;t(;£\ tfy-r h'/< 
'JOA- p>fA0tl:oi,\tli, if37-r K/^f'JOA- p>i*Ai 

05-Al t'7^ F/^f'J^A - P>i]*AaE-1 9 4bl tf^-fK 

/^f'JOA • P>j]Ab s-6011, tfy^r F/WT'JVA • P>tfA 

M 1 o 1 - 2 4&£^lf<g>^<!:tfTr^ I43T5^ t:37-r K/^j'JOA • p>tf 

A 1 0 5-A}fctf£?£Ll^ 
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[0080] tf?-r K/^f'JOA- #|J*.(£\ tf37-r K/^ 

X1; ̂ A • (JCM1 1 92) N tf?-r K/^x'J ̂ A • 7 

U—Ha S- tf;7-f K/^j'J^A • ^U-* I -5 3-8Wt^f 

lf<g>^<!:tfTr^ tf37-r K/^x 'J ^A • ^U-tf37-r 

K/N^f'J ̂ A • ^U-^a S - 1 Ll^o 

tf37-r K/^f lJ^A-f>77>f^X0tt[:oi\tli, tf7 

-1- K/^x'J ̂ A • >fV7 7>T'rXgi# (J CM 1 2 2 2) N tf 37 -r K 

/^f'JOA • -< I - 1 ^Tr 

t, tf37-r K/^T'JOA • -r ^7^ K/^f'J1) 

A-^>77>T^I-1 0-5*fcjb<Jf£Ll^o 

[0081] tf37-r K/^x'J ̂ A • #|J*.(£\ 

tf 37 -r K/^x'J ̂ A • (J CM 1 2 1 O) *mi& 

o 

*#§^0)^SC$E}&ffl7o^X$ KT-J&SCiE&S 

ftf;:±SE(7)£l^t4®tf lJ s <£><§>&! 

artf4ft-§, MO, gwtf<&si4£*rfagesc^fgsE-fa^tfT* 

14 ®^ (7) 7K¥ <K ii (7) fc •£ ft (7) & I* t (7) Tr & <§> 0 

[0082] ^f§0J(7)iia^ll^Ifa(7)^M[iN rni50H^S, mz-lis 

3P;u (HtSfctt) , iS*Jl$dSma^f#fFlll$;£ (Ht§fctt) , ̂ EU^ZL^--
£ U——1/7 (Molecular Cloning) =i— Jl> K • X7°'J Is9' • /\—A— • 

^h'J— (Cold Spring Harbor Laboratory) (1982) „ =E U^rJ-7 — • O • 

—— 2 HR (Molecular Cloning, 2nd ed. ) =i — ;U K • X37°'J >•?' • /\ 

—/<—• 7^7 h'J— (Cold Spring Harbor Laboratory) (1989) „ 

X • •< > • x>+f-<zEPv— (Methods in Enzymol. ) , 194 (1991) „ Hie 

[0083] ^f§0J(7)|S^flJi)c^[i, ^f§0J(7)iia^ll^Ifa^^LT^^)|5iy^[z 

fijisii^Fft^L^o ttzs *rnmmBiLw& 
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i§ fa £ L r ̂  & PI y ft f c fij Pitt £ ft ft ^ o 

fa(7)2fija±^#^LT^rtcfcUo 
[0084] cFbl-, 

tifaJM^0$l^,^^^/p!ll^]^:$-^:"^"'fb'n!l^l$-#';:i'"^"14 

!l£it;&»J t mfr£fr-\±xm 1^3 - <t tf T? # £ o 

iMsy, ^f§0^(7)ii^ii^ifa(7)[5tf[zfim(7)^^^Li:^Tt^^ 

o *<D&oft&w;tfi#£ LXs mi*. mm 
s ^M^tf^lf bft-g)o 

[0085] ^f§0J0E^flji)c^^$im^^a^»J(7)^JM(i^[3$iJPI^ft/d:^tf\ m 
z-its &z. 

ttfxz&o 
s cft[z/&^[z|£ CTigiiSft^S&i&jfcg L < 

x 7 > Xiuxfi/ U 7Ji>B.ft if i^ii-f 3 c <t lz <fc y igjgf 

E^iflc^Lfc^asfeifcjiXliLfgJSf £tf> 

LT&fg&JSXI* L && Ltc&-ft£7 >^UXIiA>r 7ME& 

-scti:j; y &c<ttfT*#S0 

#\0)18L-$lJ&tLXl£s &PtS!-^ 3M£P&4ftl3WtlT:-&<g>tf\ imQEL 

4tfJf£ L<s J£T&lt, Jin^A, MM\ 
zttfx^s IftfSLl\ 

[0086] & 

I^lHilcfclvt^WT?#, MO, ^^^«(7)S14MeM^f§IJ-r^)0[C + 

^^«Trfe^,Piy^[c$iJPI[i^ft/d:iNtf\ ^±(7)||,#^t;giJ^ffl^pJt^d: 

PI y @@-f & ti,& tf b, t# b ft & mm K & ̂ xx # & PI y 
'>&l^tffc?£ Ll^o 



WO 2011/093465 28 PCT/JP2011/051802 

[0087] m*-i£s LTm^uscK* 

zmsnmnmrns 

k-oXs 

[0088] mitmzits mzs stjuz^sten^y 
xt&temt&zttfutsbbti&tzsbs x$&tz\mmm<D&mmm#\&i£. 
isiiiic^itT^a-rht\ stzirm^tm&xmRLxftm&At&zttf 
&£Li\ mz-i£s f&xom^s *%w<Dm%n.mo)mi*&s ftn kg^ 
tz y 1 06~ 1 O 12 C f U £ 1 0 1 Hg!&0[::#[-J\ 1 illiLT 

£tzltsM"g.s PHlPi£fcl,kTj&-^t"<g>o )lf7>fXX 

1 04~ 1 0 10 c f u/m Lttir&M#\&s J&A 1 A&f=y 1 ~ 

1 ooomLfig, ^tzitm^ftmfaxmRLXs 1 01 -ifcun^it, 
1 ~&B&mLXlSL5-?&o 

[0089] £tzs x$&tz\immm± 
i*^m*±jis mm?&zttfMtoz>*i&tztos &n& 
®0«is<iRff[cis4-rsz<b^MSL^o m*.i£s f&xom^s *mw<o\? 
"7-fXXS(7)®fa$-N faj[ 1 k g ̂ tz y 1 0 6~ 1 012c f u £ 1 01 ~WLWi 
0, 1 mmLx£tzitmg.s 
0 ctyilffiCIt &MWO)t£~? 4 1 04~1 0 1 0 c f u/m 

Ltt?&m#\Zs J&A 1 A&tz y 1-10 OOmL^Ii, 1 0f&Hk {& 
1 ~mummLx®5-t&0 

[0090] %mmr$*iz&&$8.m*<Dm<)&£:Lx^&zttimvB.z*itzWi£i*s -
RfemztpMLs ±&tmmzLxm&iSLj3-?&o 

&fc\ JfcS&EI-fcltS rx<t Y [c(iN XtY&ZW 
mmtLtz&tos xtY&m-omm m^itxtY^^thmm) t L 
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o xkY&moMBkLtz&axDt&ns 

[0091] n 

mmmk LTI*, mi^ii-is, mm 
, PJISGlSs IWS, I^s fff-lSis fllMs fllfiS, fliiSs fl? 

am-is, mmm* ttr±L 
IH-IS, mAmm, ®mm, ^m, matu^s-r KM 
•n, fcmm, sttufeM, -ti^M, $*M$ii*]M, #^iMi, ^;UA 
XII, ffiflUfiMM, ^7^-7, s¥±J£-lS£:<^^[fbft<g>o 

[0092] ttzs LTIi, itlfiltfcl£it, 0]*[£, 

l&mttz/*-v-v-ffitjik(DT%mihm&W$:mi 
&ZktfX&&o 

ft[c±sH(7)^o^x5 K, mi^mirn^tzitmrn^ 

wmz>iz&-fs ezpjxxmx-mmLs 
, F^Mm-f^Ks ±tti&M$z&t£7'rXxm<D$Ltiiv 
fast??* K/^f'JOA- P>^A1 05A<D?SJxMtfr$m\ ft'Sis 
vi-frttLs MO, mnmmM%mztei^m>'<omkm\£ti&$ 
>/^SC£2 5fliltfai Ltzo 2 5|(D^/^IlD^s 

7°P^-^-<tKiLt^^t(Dif)M 6fl, 

ilfg L X L> 19 MX & o tz o 

[0093] 2 5fI(7)£>/^SCtf)=i- K1M(7)i&SlB?iJ£ft^LT, 2 5fl(7)#$£ 

^£&£>/^SC=i-KIB^IJ (CDS) 

{@ (No. 17, 18, 20) 1^:2 2{@(No. 1-16, 19, 21-25) [ZOIMT, # 

•5 I- LXft-otzo 
[0094] ft)i/>isJ?1~)\'ftZ>°U=E-$-km%LX^Z) 1 6fl(7)£ ^/^SClZOlM: 

(£, ^(D^P^ —£ — (promoter X) (1MT, SPxA 
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(GFPuv ; CLONTECH Laboratories, Inc.) £=i—K~3~<§>ii 

fc&TSs ±sB^x®7~9SEi0^7X5 
h' (HU) 5*—£— (HU terminator) 

f(D^7X = K (pSPxA) 

M$E^Lfre^^xxg[zo^r, #§IJEM6SC (GFP) 

Ltzo 

[0095] &tzs 9fl(7)£>/^ 

SC^t^ 2fl(7)£ 7°Pt-£— 

(JMT, SPxB) n--y?'L, ±SEl£? -r XxftD 

tXh>4i^^>K (HU) (7) "7° P — £ — (HU promoter) N 

^SC (GFP) £=i-±SHe7'^XXM(7)tX h> 

K (HU) (7)£ —£ — (HU terminator) 3?°^ 

X5F^#1L, ±SE<!:|H]4i[cN f07°7X5K (pSPxB) 

M$E^Lfre^^xxg[zo^r, #§IJEM6SC (GFP) 

Ltz0 

[0096] ^01 2fI(D3?°^X 5 K ( p S P 7 A-GFP, p S P 1 2 A-GFP, p 

S P 1 B-GFP, p S P 2 B-GFP, p S P 3 B-GFP, p S P 4 B-GFP, pSP 

7 B-GFP, p S P 9 B-GFP, p S P 1 O B-GFP, p S P 1 2 B-GFP, pSP 

1 6 B-GFP, p S P 2 3 B-GFP) T?#»&flg|R]jb<B8g> b*U 4fI(7)?°^X$K 

( p S P 7 A-GFP, p S P 3 B-GFP, p S P 7 B-GFP, p S P 2 3 B-GFP) 

xiihtzmm&moftimmz^tzk %mmLtz0 
[0097] £tz, t(DI5frlZ^ l£l£? -f K/^f'J^A- P>i*Al 05A(7){f7A 

£74 K/^f'J^A-

e c 2(Dilfe^(Laura E. MacConaill et al., Applied and Environmental 

Microbiology, 2003 Vol. 69: pp6994—7001) t s 7 5 / it U^UTrfllpllifctf) 

iSl^SlB?iJ£^"fM6SC(7)}£3l£m\ Kl:ou 
tt, K£=i— Kf-Sm 
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4 tx K (HU) 0)7° n=E — $— (HU 

promoter) •— —IsfL. Zti>b t. > 

/^sc (GFP) ^=i-K-f<g>ma^ ts&TSs ±sHe^^xxM(7)tx h 
K (HU) (7)£ —£ — (HU terminator) ~J 

7X5 K£fFMU ±SE<!:|H]4i[cN f(D^7X= K (p S e c 2-GFP) 

^xmmz&Ltz£z>^XXMIZO^T, #§IJEM6SC (GFP) 
zmmLtztzh, zt&mmLtz0 

[0098] %lzs 311(7)^7X5 GFP 

$=i— FtZm&TlzttZ-XZWBMZ hTNF-a£=i-K 

-tzmmTZWALtzy^xs F&ftmLs ftLb(D77x= K^^re 

37 -f XXl^lI$EtL, ^(7)f§IJMeM^Mt^mS Lfro 

^(7)$s^, 910^7X5 K (pSP7A-TNFof, pSP 1 B-TNFa, p 

S P 3 B-TNFa, p S P 4 B-TNFa, p S P 7 B-TNFa, p S P 1 2 B-TNF 

a, p S P 1 6 B-TNF a, PSP2 3B-TNFa, p S e c 2 B-TNF a) 

$!t££^LN 210^7X5 K (pSP3B-TNFff, p S P 2 3 B-TNF a) 

T% %mmLtz0 

[0099] ^bicN :^b077X5h>b, tfy^xxntmfDnxmtt&mm 
pUC O r i £13^1il\fc7 7X5 F&ftMLtzo •?• L 

Xs f(D7°7X> K^ffl^T^M$EitLfre^^Xxg[zo^T, #§IJEM6 

Ltztzh, £z><xxmimrnmxmm-tz>m.mm 
,&(7)pUC O r i £13^1il\fc7 7X5 Kt, |H]4i[3lSftfrf§IJMeM(7) 

- <!: zmmx^tz o 
[0100] fr< LT, <tt e^^XxMTiltlL, gftkfgSEMGSK&tfa&ft 

K^mtnLfro 

±ma)^o{zs Fitmtitzfr&ft&ttLs 
$tzimm&<D^te.m%te.mx-&>&tfy^xxmxmmt&tz&b, ±tmy° 
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UMI 
[0101] JMT, mfomzimt&AK *%w 

0) &f-i ̂ IEH It Z ti b (DM ^ 13 ©$ £ ti £ & (D X It ft I ̂  o 
[0102] %mm 1 : frMiftv^'^UDin Si I icoX<7 'J-_ 

Bifidobacterium longum IOSACD^^V AIB^iJcfc lJ tt5t Lfr£i^IRpIi^(7)7' 

5 / SilB^iJ 19 4 1 iilz^LT, PrediSi KWJ£fr 

&l\ 1 8 8im^7i~Jl^y0^ F&miZLtzo MJCil^LTIi, Gram Posi 

tive Bacteria(7)/"V7> — ^i?^ 

ft;!1]Ltz 1 8 8j|ia)v^>;UH^> K0)a^>s 5 

LTM^Lfro >/^SC=i- KH 

^$•111 I-TK Ltz0 

[0103] 
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:ai] 

K' i V/ ' • ./ J* <0 11 & /)' 

Candidate No, Operon Posit ioil, direction 

I head 20020 -> 20982 

2 head 762462 -> 763787 

3 head 781649 -> 782512 

4 head 842877 -> 844577 

5 head 1433216 -> 1433650 

6 head 1662965 - > 1664209 

7 head 19171 50 -> 1917836 

8 head 164213 165142 

9 head 636847 - 637464 

10 head 7521.08 <• 752839 

11 head 839663 841006 

12 head 1.201.3 17 120.264 2 

13 head 1744372 <- 1744605 

14 head 1958176 <- 1958493 

15 head 2225694 <- .2227349 

16 head 2258216 <- 2258665 

17 not head 58769 ••> 59881 

18 nest head 471365 -> 472411 

19 not head 768637 ~> 768834 

20 not head 695274 <- 696701 

21 not head 708157 <- 708966 

T-> 
-C:« -y- not head 930317 <- 931657 

2.3 not head 1115148 <- 11.16155 

24 not head 1326094 <- 1327137 

25 not head 1867821 1868807 

[0104] mm 111 (PSPXA-GFP) (Dm 
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^tf-y^tf1? £ —I:TMG F 
xs h'^iiLfc. 1 0 psmiisiT0<bfcyT*&so 

[0105] >r >-tt—man 

±SH2 5<S0#»&*>/^SC^*i0 5*K ^-(7)aa^^HP>(7)5fesI[3 

1 6fS^I (H 1 N o. 1 ~ 1 6) ClLt, &T0<fc ?[-:?• ;E— 

Kg|5^t;^(7)T;jfL^(7)6 0-9 Oik 

S^PCR&IZTi^iLfco 

liIRIS$•,#*(£> 3 OOb p±;jfL (-forward pr imer $-1x1+ LN is tf y J-

K$-=i — K~3~ <§>DNA(7) 60~90bp Taltl-reverse pr imer $-IxIt L tza Bif i 

dobacterium longum 105A(7)^rV AD N A 3 0 n g &M5Hk L. 2xPhusion 

Flash PCR Master mix (FINNZYMES) P C R^T&O^O 

[0106] PCRO^P^AIt 9 8°CTM 0#(7M£N 98°CTM£J\ 5 5°CTf5 

0\ 7 2°CTr9#£3 O+M^Jk 7 2°CTM Lfco # V 

K(DPCR77-f7-^i2. IIZ^Lfco §77^7-05' fj(7) 1 5 

Sli, JaT[3^-r^^^-<!:t@|H]^IB^J^^-r^)o 

[0107] 
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[H2] 
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#2,! V- A- K >•' 4' > 

PGR 
S«|acr<ve 

H«K PsrijRsr NiiSic ssrosSwiit 
(S' -> i's 

»ast>sr 

SPiS R pnmer cttttet8c«*fttceT€TC<«T<*'f>AC<vC<3AATA€<3 
1 — — SFi A 

ffl jii jmmiir cicitSitgitccstsg^TTCCACGCGCTCCFTGG: 

SP.5 P J pGms?r iAAAtss^asaivcCGGGGTGC A AT GGCGTCGG 
-- SP3A 

§ Ft . R 2 ;•> ?sas& etc vie i';; p C A A A A A C A< :.i C AGO CO 0 0 i <> 

ST'I PI U>>>< \v<» *.* \» SO 
} - Sf>3A 

8 ?! R 3 j> i's«sc f «ctcct egci t: tsg.g a < i G C G A T< IOTC'A GCT ? G G 

SF! P4 tirimst emte«3«s^3tttcAT€AC5ACH.;>ACKX<K*TOC 
4 — SWA 

SPI..R4..S>ra»«T iAitcicgcwAsggaGGCGAACAGACOOGGGGG 

SPI F5 »ri«f cmirtacitsstecCTCntXKKSCTTGCICXfGTC 
5 -— -™: SPSA 

Si1' i RS stCvSC^CfcUggaTTOGTCO ATOATGOCCTT(3 

$PV if ti etttWKjt&8l<»OTVC<?OOTCCO<*OTtfC$Ci 
i> SMA 

SP i t ei«rdc|sfi»oKg$s»AT<;<3ACAATAO<IACTTTTCC 

&H F? primer etsSvesae^aaiceAOGCGG TCCATOGTGOATG 
? ~ -» - SI>?A 

SPf 8 s jmm«r ecSSggsGGTOGAGGTGGATTGGG 

SP5 F8 pnmer «tst^ai.'«»a5cxAA€€ATT€0(iAC<sC0€A0 
H ::: ::: ; SI^A 

in«en^ecc«gis}CATC<5TTOCCTCOCC('X1 

•S P I F <> ;>!' i »> sa? n is i A" J ;; ase SSCC A G t H A.' C GG A A G OA A O A G 
^ ;,: Spy A 

SIM J13 jissiiicf etCe*e|;ei'CAspKiACG ATC SGATOCOCC AOC 

$}*.5 I1'! & $c«m?r ««it«t3«».83tccCA<sCC(^A'l?CO'CTATtK5AO 
Mi - MM O A 

S?twK SO jmsfiitf ei^c$cgemjggaTOG<rPGC1TOAGTTTG€'GG; 

SPI F!J tmmer <mnet3«i5«3tccT€TGTA<>€CKX>AO<»TT<»€C> 
n ::: :::: SPHA 

S P! It i! pGstser ^ctcgecfc«g£*CA<>€GTCO<*CT€C€AA G€€ 

$P 5 P i 2 cnGcGK^giiweOCG FT ACTT CC A TO' TTCGC 

$P: R 52.pHaser «ics5U^tA-c<fg§5*OGA AiXiGO'rCCACA^K><<TO 

SPi f't3 swijRaf ct«t^3«HS3ts;cCCTTCTCAACOCCAGC:G<>C 
SI^5A 

Si* : ^ : 5 P?! !vn-f V it; vS C|; (Xt ji !'g & A f f A. CTCG CI' A OC A C A OC A C 

SPI IM4 jsrhJWf ct?tSi'5ac^KaK-Ct;iAC AtAGCXKXKS^T"T'1'C A'i'ACC 
Gi SS'-:4.\ 

SP! ...R N pfiixscf si<::eiygi;««E?ggsTTOGG€CACTATTGTCTTC 

SS' i f I S ctst^Sac^aaie^ACXHKX-A tX'TOCOGC GtiGG 
B S?G: 5A 

S P S R S 5 prsffic -ct-c4cs «g«rcc ttgg3CTT(s C <; TC>AO G< IAIX;TT<? 

SI' § F! i> >A55^Gsi:?:s?aic»;ATXX>(:AACA{X:TC(: ATATTCsTTC(: 
! f> ;;; ;;: SFI OA 

S }* i R S 0 pf i ijv c t-o e j e si it cc i tg ̂ 8 f.i (.< C C:' A AC G O AO T C<» f CTC'G 
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[0108] P C SB£2%7'tfP— ( 1 xTBE bu f f e rN I 

fy^A^PT'f KAlJ) 

;U/ * > KTr <§>$£fiiH Ltzo 

5°cfrb 6 0°c[z 

^MLTSJtP CR&fitji-otzo 

P C Ritl^ P C h (QIAquick PCR purification kit, QIA 

GEN) HIPC RM^M^P^^JtltlCT^M Ltz0 

7°f h'xA (SPxA) (x=1~16) t Ltzo 

[0109] 

SPXA^ izmmLtza A 
l:^to 7 7X5 KpAmyB-GFPuvH/7^ —(m 1 N ±$%0)^m ; IB?iJ#-§-1) £ 

\ BamH iM'Eco 1 47 I (HtltFermentas) izX^^:ftMLtz0 Jx 

;PHti®7 7X= K£\ o. 8%ft 

MfflT^P—X^r;u (1XTBE buffer, I^v^A^PT>f ^ 

lJ) SSitfkJi'jlCT^lf LN $J4. 2 k b p(DLarge fragment£tj] LJ ttS L. 7 

JU^btf)D N A}fi|±iJF-y h (QIAquick Gel Extraction Kit, QIAGEN) {ZX7 

#p-x»bDNA&i&m&TsmmLtzo HMDNAH?^ 

£0. 8%7#P-X^b (1XTBE buffer, Ifi?^P7 

-f KAlJ) [3 D N AjlJtT-^D-tt o 

tz o 

pAmyB-GFPuvH/7^—C^(7)GFPUV=I— KlB^iJI^ t:7-f XxSffllzzi 

(GenScript) L tz & 0)X <fc <§> 0 

[0110] RecombinationJ^Jfc 

>"9— h£ 1 : 3~ 1 0<D=E;uik[zT;I^L 

, &HiSl*.J5J&l-<fc Ltz (CloneEZ Kit, GenScript) „ J5JJ5^^li|S[pp 

tftVR^lzijt-otzo 

[oin] xmmommim 
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±BHRecombinationJ^J^;^2 u L chemically Compete 

ntCell (7-f7T^7/ • LB (7 

5 u g/mLX^f; 7°u— 7°CTf-B£i£#L 

tzo m&mmiz®i^tz0 

BM^LtzX^M^ •--£LB(7 5 g/mLX^f; 
);$toi£ii!}[::T3 7°CTf-B£i£#U y 7°^X 5 Lfc (QIApre 
p Spin Miniprep Kit, 5-770 Z(DZf^7,s. KCD-T >f~— hIB 

7°^X5 pSPxA-GFP (x = 1~1 6) t Ltz0 

[0112] tf^XXWUPtegfiitt 

±mm$£WtLtzxmm&[<)&ttiLtzz>°^x$ KDNA^3~5Hffl^ 
X. tf y -f X"XjIfBif idobacter i um longum IOSACD^MIE^^X hP/KU 

-va>yXjA (v—I iN AVTI- • ^ h 'J — X"^ 

i££*±) [c^y^T^ofro llva v<7ik\ts *ZLKV hlc i MRiSMtft 

8 00/iL <te^ 5 0 /; L (7);I^;^$-IPB#[Z^]PH.N ^;h,£;jiS 

;M0 2mL7^^Pfa-7l:[H®Lfc„ — ^[ZO^T|H]4i(7)t#^ 

2 m Lf lZ\tltz0 

-$fo(D^%&m,£7n>70\zxm%Ltz(D-tbs mkJSx&$u<Ltzo zom 
30^yILtfv^"-^^[zWMLtz'ik. "ri/'r— 

££3 7°C[ZlS^Lfr-r >^zLK-^[zAtLN 3B#r01^Lfro 
[0113] m&&(D&nmm:/%i&&<:Mi£tz'&, f®i oo// i_£iy®y, IMR 

I^Sife (7 5|ig/mL SPCM^tt) 2 Lfco -

tLb(7)7°u- • i£iitfx#g£$ij cr*p/^/7 <*> • Hi 
3 7°cizlS^Lfr-r 

-$l:t2 HP01i$#Lfco 

[0114] m&m2 : F Pf£Ifji.7°^X5 K (PSPXB-GFP) (D*iM 

e7^XXl(Dt:X h>4i7°P^E — £ — (Hu^Pt-^-) ClT^M 

G F P£#gIjE£«7°^X5 h^ilLfc. «E^£l2l2[::^-f0 

0)kt$VX&&o 
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[0115] >-tt—man 

±aE2 =I - KSB^IJ 

(CDS) kml'J£*l3 3<S (No. 17, 18, 20) 2 2 ( 

No. 1~16N 19, 2 1 ~2 5) K^-

KS|5:9\&t/^(7)T;jfL6 0-9 Oi£S£#t;D N A|0f£r£ P C R&ClTi^i L 

tz o 

f^IRIfl$p,#J-forward pr imer $-1x1+ L, K$-=i—Kt~<§>D 

N A(7) 6 0 ~ 9 0 b p Taltl-reverse pr imer $-1x1+ Ltza # 

K(DPCR77^f7-^i2. 2[Z^Lfro T—(7) 5 ' fj(7) 1 5i& 

[0116] 
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m 3-1] 

A 2 ' v •''/ /i-- ••"•X -J- ;•• iftes': :••••>•* !:> •••? -v •- $$Px) 

Psi»:s«f Nam-
Sc<jS!iJni::c 

(*' •>') 

f'CR 

ps'tsiSiscS 

SJM P2 grj s»iir 0 s;s g;i ag g&5 get! i A i G i. i ( < > {.s A A A C' i A C CC TT A AG C 

SIC El .jjfissijr itceJege<;st%§aTTCX>\<X*€<*€T€CTT<X5 

•NiC P3 eaiigiiaggSSgsCsSG T GGGT AT G AC f G AG A ACG 

SfC O jsmsscr v i c-c U: p; c i: s 5 ggaC A A A A AC: A (H. A C ( J CX J G £.» r< .> 
N r .v 

SP5, F2__ pri s»wr i;3ag asggai ges i; A1'GTTCA A1" A ACi'G AC A C 

•I 

SPS. 

SP4 

R3 pfiSKCT 

P 2 

^CvSegvireGggsCO C'GA TCJCTCACCTTGC 

•eiuiip a g i>3 i j/i.i! S A IX J A C C ACT $ AC: A A i.'AU € 

M\> 

•I 
SfC R4 JJ vunar «fesU'gee«?Sgga<}€€t:«AACMjAC<X]*KKKK-i 

C5 ( 4 

5 
<SPS ¥2 priiniir i:: 3 a s a;s gg ii s.gc st i: A T GAC: CC»CC> A TT G ACC A C? 

5 
SPC. R> p Minor >; i cv 5c gc t' e$ Sg gyXTG GT€ Ci A T< > A TGC C C TTt> 

cvr > 

6 
sSPf? PI j>fhi-cf casg3agg35g^st4TGAAGATTGCGGTTCiO AGG 

6 
SPL R<> jsns&er cScts^giJci;? Sg^ATCCtACAATAGGACfT'fTCC 

7 
$P? P2 gs:s mer i: 3 a gas gg a ige s ?; A T Ci TT T Ci CGT CS 0 CsT A 0 (;C 

7 
HP! R? j>f iiiscf c s cc s c gc c«t sg >< * T<»0 A < i O-'T'O i J A T TCXXI 

v> i % 

SP8 PI j>sX«;cf «a8g.«ag§8lgi.^«A'T<H;>T'r<^rtXJAC'<5ACA€X]: 

SP! US pnsii:;; c^ncgceci^aCATCCrrTfiCCTCOCCCO 

Sij'»9 P2 !«•)!»« r t: sagaSg« a igc it i A !'»< KJ C A C <v A'Hi AT<} Ci S 

HP: R*l j> timer CSCC5egi;i>i;SSgs>;j{.:iACiVA !C t<>A PCitXiCCACsC 
N i V 

5 (i 
Sfs1« 

sfM... 

P2 prhs5«!' 

R 

c as gs a g g ;s i gc;S! j A T < J A T Cs A< T G< >1X s C' AC' A ( J Q 

i Htc i >; gv c S ggs T C<- f C T<i C T Tli A is T TT<.ifJCC;i 
-- SPHi 

SIM ! c»afa» gg a ? gc s 11A T i !> A A s >T T C ACX ̂  C T Y C> € 
i i 

SP i K ; t griH- :' vici:!i:g.i:ci:si g.ga<.:'AGCXi'f (jiXX •TfX-C A AG CO 
,,, i i 

SPS2 casgsaggiiigsi'UtATGCfrCi' t'CTTTC AATAAACTCiACC 

SP I RI 2 pri iisi?? i- S ee i c ge t ct s:ggs C.iC i A AC i.iGC t' t < (" A C A C i(5 C> 1' i.5 
>C J 5 X-

[0117] 
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'M 3-2] 

$ '? 
SPB T •: pnmer «;s sg>i ss gg>is g c i is A TC.C s T CO C£' C JT (X 'TC A C( :• 

\ i.l i J 

Sf'i fU5 «;? g;j A C A C'T C OCT A 0 € A C AC<C A C 

U 
SPH 

NP: 

O 

R14 

pi'i«sef eaap«jgg»tgeWTT<KXX*(K^ACCTA?A'?GTCC 

« U'lA §.» i p<> G< 5CC AC T A T T O TC T f C 
SPS4 

SPSS pa S'U : a','.'!' irissgaisggsigeSttATGAAACGTACCGATTATATCTTCC 

SP; . ftSS primer «cc • c gc 5 i: g gss OTTO CCT<5 A O 0 C ATCT Its 

$*> 
SPH> Jv2 psmcf cs agas gpCg v5 $•* A1 C A< S C A A i AO I' 0< 'A TC A TCCs 

$*> 
R § ft p!!:i:Cy «s eeU: gee i; i • gg.« (J CS: CC 'A AC CC; AC* TCG TC TC < 5 

>"> < } t" 

19 
SPS<> P2 S>:':!V:Vr e sagas §g»tg«itiTT OOCAAOAT OQOT OAOTO 

19 
SP3 9 .jirhnsr ciceiKgccctiiisgsGOOOATOACOCsCiCAYOAAO 

N s x V 

SP * : F2 jmme? saWWSt^HUTaOOATTaAOTaATOAACAea 
SP2 5 jc: (;te«tesc;e«!tMsAOaTaOAC T OCT ATGaATO 

SP22 i-2 prissijr cmgm ggaigc •«•*•' T T C> 0 T GT CT ATGA GAAGO 
V..<S 

i>P22 !> > <\ .<« jiviinzv e Co e ift#?. so tig gaG AT CKJQCTCACGOTT OO 

SP2:? P2A jrwr mMmlmMM&A&Gk*® G GATOGA AG 
SP; > P.i pjfVfVf f;tecrte§f;c<vi:t.gg^Cs .AT 001 OTTOAOAATO'T lOAOAO 

0< <s.> 

24 
SP24 P2 primer casgaag&alscSiSATG&TCOaCATGCGQGAC 

'>P?5 24 
SP24 pfime? ft ic e t<sge c«ttg^aTT 0 GT OCGGTT OCOO T AO 

'>P?5 

ss SP25 J"3, jmBSssr c «« gss iSS«tgs«tC T <5A T <St t A TOCAO AOC ss 
SP25 R2 ,l>ris»sr >•; tc «!:rsy§f; e «T OCT 0 A T OA TC GCCC OA Cs 

<v> 

[0118] tmmzpmmLtzPcRmti&sp * u = 
1 ~ 1 6, 19, 2 1 ~2 5) t Ltzo 

[0119] 

spx^$-&\>jLT(D&:nzmmLtz0 

2[:^to 7°^X$ KpScHuGFPuV<^£ — (g]2N ±IS(7)^H] ; IB?iJ#-§-2 

) $-N Hindi I I (Fermentas) lzX^^:ftMLtz0 11^(7) 

femtftw^izm-otzo >mt 1077x5 K$\ 0. 8%iiffl7^p-x^ 
;U(1XTBE buffer, KA lJ ) 

5^11 Ls &J4. 6 k b p(7)iti|DN AdHf^r^tJ]LjaiLN »b©DNA 

h (QIAquick Gel Extraction Kit, QIAGEN) [ZXT U—Xtf )\/fr 

bDN A&l&m&TSmmLtzo HMDNAHf^ (*£*—) £0. 8%7 a 
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• —;u (1XTBE buffer, I^v^A^PT>f KA lJ ) [3D 

N AjlJtT —t> — 11 ofro 

pScHuGFPuvH/7^—^(7)GFPUV=I— KIB?IJ[£, [z=i K 

(GenScript) L tz & 0) X tb <§> o 

[0120] RecombinationJ^Jfc 

— : 3~ 1 0(7)^E;Uj:b[CT;I^L 

, &HiSl*.J5J&l-<fc Ltz (CloneEZ Kit, GenScript) „ J5JJ5^^li|S[pp 

[0121] xmmommim 
±SBRecombinationJ^J^;^2 /jt L ^ffll^T^flijSfTOPIO chemically Compete 

ntCell (^>f P v-Xv^>&i££*±)(7)^SC$E}&£m\ LB 

(75// g/mLX^f; 7>fy>t^) 7°U- 7°CTf-B# 

±s#Lfr0 m&mmiz®i^tz0 
MM^LtzXBM^ •--$• LB (75// g/mLX^f; 

^r) ?Sft:tgJte[ZT3 7°CTf-B£i£#U Ztl^U^XS tz (Q 

lAprep Spin Miniprep Kit, 0 10^7X5 

- hIB?iJ£;*£U ^7X5 K££pSPxB-GFP (x = 1 ~ 1 6, 19, 2 1-

25) i: Ltz0 

[0122] e7^XXl(PlfiiiI 

±IBM^|J 1 tmffi<D-ft&lzX\£7'CXxm<DMM&&&?T?tzo 
[0123] M&m3 : MGFP#If.^°^X5 K (pSec2-GFP) 

Bifidobacterium breve UCC2003 KSec2^fgo-^tLTl'v-§) 

(Laura E. MacConaill et al., Applied and Environmental Microbiology, 

2003 Vol. 69: pp6994-7001) „ B. longum 1O5A0$V AIB$lJ<fc ySec2<tftl5l 

14(7)iS^IB?iJ£}£3l L, ZtKDft'&isVTJb&G F P(7)=i- KlB^iJ t O&lf 

tzo Cjfl^Hu^P^E —£—F&s W£W\2(D70^X 

5 KpScHuGFPuv<££ — Lfco $JE^£IH 3 o PMfflli&T 

(DttSV Xfo&o 
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[0124] >-tt—man 

B. longum 105A(7)Sec2it{s^ 0fMR§fl$n,#J-Sec2-F1 7°7-1'"7 —•> 

K=i— FmmO) 12 3b PT;jfL[3Sec2-R2^°7>rT-^ISItLfro ^7 

3lZ7jkto &7°7^^-0)5' i|ij(7) 1 5i&S(£, JiLTd 

<<7 $ -1 ffl m fcIB$IJ £*Tf & o 

[0125] [#4] 

J.?- V" ^ -r .4-•><~/r KiiST y 4 •• {Bsc2) 

$t;qi;is;act'.' PCR 
Primer Na»i« 

{>' -> 3') pr-.HhK-; 

Sec-2"?! |>d«K*r ea&gaagg»lgemTTCiGAACATAXGAA<*ATCffT€€ 
Sec2- Se«2 

S«c2--8.2 pnm«r etcet$£C<*«gg*GTCQA<n'TrCATTGTATCO 

[0126] 1 <tl^*§[::P C R£m\ MULtz P C Rg!fc|£Sec2<t Ltza 

[0127] 

?°^X$ KpScHuGFPuv<££ — (123, ±K0£|2| ; IB?iJ#-§-2) 

T±IBM^iJ 2 <t IMIZPM Ltz0 

[0128] Recomb i nat i onJstJfc 

y-y— h£ 1 : 1 (XD^ujtizTji^u 

lJjl$pLfr (CloneEZ Kit, GenScript) „ J5JJ5^^li|S[ppUi 

±SBRecombinationJ^J^;^2 // L $-ffl^T^li®T0P10 chemically Compete 

ntCell • v-Xv^/^>^^±)(7)^M$E^^^Tofro ^ 

MnDnfK0J»[3^ofro 

[0129] •-—£ L B (7 5|ig/mLX^f/7^V> 

^) $ft;tglte[ZT3 7°CT?-E&Jg£U tz (Q 

lAprep Spin Miniprep Kit, 0 10^7X5 K<X>-T >f~ 

-hIB^iJ^;^^L, ^7X5 K«£pSec2-GFP (IB?iJ#^3) <t Lfco 

[0130] e'7^XXi(Dl ±Z1 

±IBM^IJ 1 trnmoimizT tf? J xxmrnmsmzfi-otzc 
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[0131] til 1 : iliitfy4Xxffi(DWftm 
MxkiM 1 ~ 3 tf y -f XxS (Bifidobacterium longum 105A/ 

pSPxA-GFP (x = 1~1 6) „ Bifidobacterium longum 105A/pSPxB-GFP (x 

= 1 ~ 1 6 N 1 9 N 2 1 ~2 5) &t£Bif idobacter ium Iongum 105A/ pSec2-

GFP) hvO&s APS-2S-2. 5SE (7 5/i g/mLX^f/7 

-r v» 1 u 3 7 °CT? 2 4 Ltz (sttfbig 
§i$Q o 

[0132] &[ZS APS-2S-2. 5SE (7 5|i g/mLX^fmtftitii 2 0 

mLfcfclJIM 'J h'J (pH6. 8) 4ml_£»Lf:: 

o. 5 %&mn Ltza zHZ 3 1 °CTT 1 8 

Ltzo 
[0133] tm±:M&my.Ltz0 za)tm±:M^(D^>/i/pM 

£ HJ £ • • if ii (T c A) [z<fc 71? S*U7* 
mm'<v77-izmmLs tm±:M^(D^>/i/pn^:/m^Ltz0 sue:, 
\H$y/^A$:UT(D&:Hzl&ttiLtz0 i§#;$1 m L £ 4 m L(D P B S <ti 

n" LN 12, OOOrpm, 5 4 ̂ [ZT ^ C 

Ml:5mL©PBS^D^.i;i, JI'i>#SiL±5#£l&£-f3i£ft£2 0 

fr^ofeo PBS 1 m L <t 

iz&ymit&i&ftLtzo zjnzm'b'Mms ±J*£H]JIRU ztizmfaAW 
ai^<t Lfro 

[0134] |p]4i(7)^ff$-|f^^Bifidobacterium longum 105Alzo^T&frl\ Pi 14 =i 

> h •— Jit Ltz0 G F P£ >/"v^SCtf)P|t£=i > hP— ;Hc[iN recombinant 

GFPuv(•£ • ̂=ry>?) 

±IH±S#±}f;IM (tSillmL^S) \ (Jg& 

$7. 5iiLffiS) $12. 5% hv>^;U (7 h-&i££*±, 

e -/^yijl/) Id"C®^x^cSfi Ltz0 ^tL$PVDFfll (Invitrogen, iBIot T 
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ransfer Stacks) iziBlot Transfer Device (Invitrogen) Ltz 

0 -Ju VTJ v*y?Ltz'&s -;Ml:O^GF 

Pfcvtfc (Clontech, A. v. peptide Antibody Living Colors) „ "^fct-f^lzan 

ti-Rabbit IgG HRP Conjugate (Santa Cruz Biotechnology) LTJ5iJ& 

l\ ECL Advance Western Blotting Detection Kit (GE Healthcare) 

iZX%ttt£l±tz0 (Fluor S Max, AV 

y K) izxmmLtzo 
[0135] 1 3fI(7)S (B. longum 105A/pSP1B-GFPN B. longum 105A/pSP2B 

-GFPN B. longum 105A/pSP3B-GFPN B. longum 105A/pSP4B-GFPN B. longum 105 

A/pSP7B-GFP, B. longum 105A/pSP9B-GFP, B. longum 105A/pSP1OB-GFP. B. I 

ongum 105A/pSP12B-GFP, B. longum 105A/pSP16B-GFP. B. longum 105A/pSP23 

B-GFPN B. longum 105A/pSP7A-GFPN B. longum 105A/pSP12A-GFPN B. longum 

105A/pSec2-GFP) Xft:£4mtfmsb ̂ titzo lM&litl$£ 2 mzs 

5fl (B. longum 105A/pSP3B-GFPN B. longum 105A/pSP7B-GFPN B. longum 105A 

/ pSP23B-GFP, B. longum 105A/pSP7A-GFP, B. longum 105A/pSec2-GFP) l:o 

I^X SlirsS cF titz (HI 4) o 

[0136] II 4 : -hMift^TIMF alphafEIP.e? -r XXi(P^l (DSPXA-TNF alpha%T£ 

DSPXB-TNF alpha) 

KK^-PTNFKD*^ 

t h T N F a (Accession No. X01394) (7)=i— KlE£iJ$- tf y -r XXjlgffllzzi 

LpUC57/<'i7 £ — izf^A Ltzy0=?7» 5 K (GenScr iptfctlz-nJjJciljH; 

) LTTNF-F1 ̂ 7-f "7—^t/TNF-R1 7°7Y"7- (i3) let T N F 

a =i — — *f v h t Ltz P C R^tfife-otz (Pr imeSTAR(R) HS Premi 

x, o P C Rii^il (QIAquick PCR pur if icaton 

Kit, O. 8%7tfp-x^;u[3T*m;7*a£m^ 
, foO. 7 k b p(7)DN AHf^r^tJ]LjaiLfro G(7)^;Ucfc U D N (Q 
lAquick Gel Extraction Kit, %-7f^) Ls -< >~9~— h <!: Lfr0 

[0137] 
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[#5] 

.g 3 •;/ -7 •< # —pTNFi £0 fill If! :7 "> -f •- • • 

Sequence 
Primers 

(55 ~> :n 
TNF-R 

primer 
gaaggatgctttATGTCCACCGAATCCATOATCCO 

TNF RJ 
aegageagaaggTCACAGGGCGATGATGCCGAAG 

primer 

[0138] SiJlzN &L-T<D&5lZ'<t*-&mmLtzo KpCDshuttle 

®9 ; W02009/128272A1) 1 0 u g izftriMlfUFastDigest Bsp119 I, FastDig 

est Pst I, FastDigest Nde I, FastDigest Ac I I (Fermentasti) 1 0 

ULj]Dx.3 7°C[:t4. 5B#PB1MU ^7^5 tza 

s 0. 8%7JSn— &J3. 9kbp®DNAi 

Jn lJ Hi Ltz0 ZOfJlk lJ D N A (QIAquick Gel Extraction Kit 

, Ls tLtz0 

[0139] ±15^^ £ — 2 0 n g&LKV >f"— h 3 6 n g ^CloneEZ Kit (GenScript 

tt) f#i®(£CloneEZ Kit(7)MnDnffl 

Z(DD N A 2 ii L $-ffl^T^li®T0P10 chemically Competen 

tCell (^?7^/• v-Xv^/^>^^±)(7)^M$E^^^Tofro ff£SC 

&&&#[*, MnDnfK0J»l3^ofro 

•--£ LB (75// g/mLX^f; 

;^±S±i!ll3T3 7°CTr-B^±S#L, y 5 Lfc (Q 

lAprep Spin Mini prep Kit, 0 iKD7°7X5 K£pTNF1 ( 

IH5, ±IS(7)^|1] ; tLtz0 

[0140] ^7X5 KpSPxA-GFP&t£pSPxB-GFP(7)G F PSI^V£TNF alphalzWHtzZ>°7 

X5 K pSPxA-TNF alpha&t/pSPxB-TNF alpha(7)tf^l^$-|l] 5&t£|H 6 lz-?' 

fri^friTjkto 
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KpTNF1£8IS!<t LT\ TNFvec F1 "7—XtfTNFvec R1?°^-T 

"7— (H4) [:tPCR^!T^l> (Pr imeSTAR(R) HS Premix, £ 

i££*±) ^3. 8 kbp(7)PCRM£]£MU Lfc0 

[0141] [H6] 

a 4 pSPx A.-TNF alpha & pSPx .8 -TNF alpha **$& '< •::> * - "/ f -< — 

Sequence 
Primers 

Sequence 

CS' -> 3'} 

TNFvec FI primer GTGCOCTCCTGCTCCCOTAC 

TNFve e_K. 1 r i m.e r G C C <G T A G TT A 0 G CC AC C A CTTC A AO 

[0142] SIJIZ, HWIJ1 KpSPxA-GFP (x = 7, 12) 

£fc(£pSPxB-GFP ( x = 1 ~4, 7, 9, 10, 12, 16, 2 3 ) £|f M <!: 

Lt, 15077^7-h(7)P C Ri^i^T&l^ (PrimeSTAR(R 

) HS Premix, £ s >f"— h <!: Lfr0 

[0143] 
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mi] 
5 sSPxA-TNF JjSfjSiS . :;>.T\S A. rSiV ~ A j: :i 5:: ;5 :i IS A A 

A A •••• >- -?'• -

i ?£.8 
\ }»•-:.:&»•: : 

i : ' : 
S'Tsrsss-s 

«>X\ 15!'! 

! !>:>:•• ?;v rN=-

! JA VN 
! 

<• !' 

\r : >\ 
\ > f i !' 

iA.n. <?:'! }• 

Si- s* !\5 

AV 5 r *•s 
(. « 5 

xc<:sis!svs 
Ai 

i lAsWiAsW 
i: s":> 

AAA- S >•> i;«XC;;;;<Aai: aa 

5S-!:; gsgg SgS AA ?<¥<¥ AAA? ! AO AT 5 €<s 
iAAA^AC 

if gc As s<Aa a s:f t 

»SS>;A 
; .an* 

ssi) si i $i<s<<K> A A CAAATCC ACAAA 
A U, V: 

iAAAJA 
AA? 

!K::;:»:S.J mxcj> gcAS SS: 

SS•:•:::^SggSS.S:i T A':' M' C-C<XA'C Ci"S A 
<AXAViTs 

I »StA A 

:•• s ;s ••• Nf 

\ j » v! 
tv » O f 
J >;> » 

5\5 
-s 

<. «' ! 
:•>>•: »>v> 

^ \ > S ^ V i' 

^ i<vv! $ s«v>>\' 

&§$& $ <$;<5;<:CA A A A ACA £i C ACXHX* 
;; $>$$$»* 
I; <sn> 

§.$$:$ i'.ci'i,vV £< (i f c A< K- T'!'•< > •<>r? 

A < x:< C>J A ACA GAC CiCCKj 
\ A 

j <r:'ii >; 

\ 

J>NO»V> 

s ! > 
: a. i 

i < > 

s \ 
<. 4 <. 

> 'SCO UH'i •'<;<'}AT i':.'!;: 

v \v vv C< s ATCT< J &T($ c< see 

r-srx: 

j •:<5:f 

S; 

? 

..i? 

\ 
s.. v > ;> <A.-\.-\ » 

SrKKTTOAOTTTS 
5 OS 

j vH' 

M1'. !\f 
J «J-!WSS 

<• " ? 
%w 

\S" ! "$ 

F Si 
: >>> v:' 

jSi A v«: i !: 

.J ps'sKser 
;,rM:S 5 N 
i'j>; 

>^o, ' 

~i. .... 
^ K v 

5)ti!SiC!' 
? •:• ; •: 

i'iTSAT 
•!,!'? 

if gccis sciau § 

KSSS S a i 0 A. A.C G (TAfi TCi.tl'C 
'H' 

:;.!?) 5* i t! ?S 

V^saaaaa-J :i,':>s,i;-v;'ii,'!'<: TSXrA <iA Ate 
TT'CA«A<-fci 

iscixixA:'• < :.i!vif 

:• > J ACi'A^ i i A iTi'i A A i'AVi'A'A's C A CAi rC ̂'s A<"-i 
T TTC ATT S TATCCi 
iXi AT A c A hra A A ACAOS Af<>'s<x::ai:K' 

-OF:5 

{.05«: S 
•«:'? 

i?T«Fi 
A ^ •• - A<i Torggasisssi sxf;; 

[0144] ^-1 OOngM >f"— h 4 0 n g $-ln-Fusion™ Advantage P 

CR Cloning Kit (£ t) ̂ /U *izxm$£-&tz0 :0DNA2/iL 
^-ffll^T^liSITOPIO chemically Competent Cell {z>^( J • v—X"v 

•wO*fc5££tt)<OTSCfK&£fTof;:0 WUU$k$kVf-\*s i&immizm-Dtz 
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O 

[0145] BM^LtzX^M^ •-—£ L B ( 7 5 U g/m / 4 V> 

;^±S±i!l[CT3 7°CTr-B£i£#U y 5 Lfc (Q 

lAprep Spin Miniprep Kit, 0 Z0)Z?o=?X^ 

?°^X5 pSP7A-TNF alpha, pSP12A-TNF alpha, pSP1B-

TNF alpha, pSP2B-TNF alpha, pSP3B-TNF alpha, pSP4B-TNF alpha, pSP7B-T 

NF alpha, pSP9B-TNFalpha, pSP10B-TNF alpha, pSP12B-TNF alpha, pSP16B-

TNF alpha, pSP23B-TNF alphat Ltz0 

[0146] If 37 -r XXlSi(DpSPxA-TNF alpha&TXpSPxB-TNF alphalz^^Wt^ 

KpSPxA-TNF alpha&t/pSPxB-TNF alpha$-ffll^TB. longum 105A(7) 

[0147] #MI2 : KPTNF3(P«S 

e7^XXlfi^0H u • ̂E —^ t h T N F a zi — KlB?iJ 

(tiy^xxm-xmrn) %mmLtz0 «IMH 
2iz^-r0 mmmT(Dtfcvx&&0 

[0148] 

t hTNFa (Access i on No: X01394N 1 53#|i)\b8 54#| (7)^;^^ 

T N F KIB?IJ)(7)=I ^-fXXMffllzSil'fbLfrAXD N AN •£ 

0±3SEXt/T3SEI-lf u ^P^E —£—XtfH u £ —5*— 

$-IBLfrT7°^X 5 K: human TNFalpha_in_pUC57$-n"J5)cLfr (GenScriptlz 

Khuman TNFa I pha_i n_pUC57 1 n g $-|iM <!: LTN TNFa(7)=i 

— KPI^CDJJJCI&T N F a nl^^Pr imeSTAR(R) HS Premix (£ 

iCTPCRiirpsLfro TNF F3?°^>fT-XtfTNF R1 ?° 

ffll\ 1-^7^7-05' 1||J1 

IB?IJ£IBLtz (i6) o PCR©^P^7Alt 9 8°cei 0#s 6 0°CX 

5 fP\ 7 2 °CX 3 08)^3 0^-? ;MT O 7 2 °CTf 3 O fp t Ltz 0 

PCRS10-SJ, DN A;lJtT-^D ~tt tic 2 %7 )\s ( 
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1XTBE buffer, KA lJ ) [3*^1] L, 

0. 5 k b p(7)v>^;uA> KTffo<g>$£fitHU 

tz o 

[0149] 

^°^X5 KpCDshuttle 1 n g $-|iM <!: LTN £ — it^^Pr imeSTAR(R) 

HS Premix (£ 7N&i££*±) l-T P C Ri^i Lfco 77^7-liN p 

CDshuttle F1 *<"7 —&t£pCDshuttl e R1 ffll\ ^rZf^^^—CD 

5' i|iJ15^S(i, >T>-9— Lfr(a6)c PCR0 

P ̂ 7Alt 9 8 °CTf 1 0 0\ 5 5 °CTf 5 fP\ 1 2 °CTf 4^3 0 +M £ 

;MT o tz&s 7 2 °CTf 3 0 fp t L tz0 

PCRS10-SJ, DN A;lJtT-^D-<!:<!: tlzo. 8%7tfP— 

;U(1XTBE buffer, KA lJ ) dTl^S!] 

U $J3. 9 k b p(7)v>^;u/<> KTffo<g>$£fitHU 

fit & o tz o 

[0150] [H8] 

A «: pTKF:5 •«? / v T v -• 

Prh«ers 
Sin^iiSfivC 

(S' -->•• .V; 

l>Cti 

YNP„0„prim«r <}AA<KiAT<5CT1TATOGT<»€OCTCCTC'€TCCCO snsert 

TNFwR f A CC* A<K;AOA A 0 0 r c AC A G<Kj€G A TCS A T<K;C <3 A AG iftiwrjl 

|>CDs;h«tf1o F i pdssKJf T O ACCTTCT GCTCGTAGCG v sic tor 

C S> s }j«? S l j> th^er C A TA A A CS C AT CCTTCTTOCi O TC AG vsetm 

[0151] •- ->^ 

±15^^ £ — 1 0 0 n g &LKV >f"— h 5 0 n g $• I n-Fus i on Advantage P 

CR Cloning Kit (£ ̂  

o/d:lffro ^0)0#, Cloning Enhancer (£ t) tSJSjftlz 

tiaz.s -O+f-K(7)^¥tlH]B#l3 

frofco In-Fusion Advantage PCR Cloning KitCDMnnift^lrl-^o 

tZ o 
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— ya 2 u L ^fflL^T^iiSTOPIO chemically Comp 

etent Cell (Invitrogen £t) 

m^izm-otzo itm$£WtLtzxmM=L•--$• LB (75/ig/mLx^ 
;^±S±-t!ll3T3 7°CTr-B^±S#L, ilfccfc LJ^7X5 K 

$-}fil±iLtz (QIAprep Spin Miniprep Kit, 0 Z0)Z?o=?X 

5 pTNF3 <!: Lfr (IB?iJ#^5 1 ) „ 

[0152] 

?°^X5 KpTNF3^ffl^TB. longum 105A 1 <tlM(7)^ 

[0153] Mi^H5 : -hMiftSi'TN F a^M \iZ> 4 XXi(P^l (pSec2-TNF alpha) 

?°^X5 KpSec2-GFP(DGFPSI^£TNF alphalzWHtzZ>°7X$ K pSec2-TNF 

alpha(7)tf^l^$-|l] 7 |Z7K~3~0 

[0154] 

5 KpCDshul lte$- B a m H I „ B c u I JkX$ P s t I (HfttFerme 

ntas) lzxft±#MLtz0 mm<D&mmW&lzft?tzo 
0 7 7X5F^, lSllffl7fP-X^I/ (1 XTBE bufferNl 

fy^^P7>f KAlJ) U $]3. 4 k b p(DLarge fra 

grnent^--® lJ J±S LN D N A|fi|±S^-v h (QIAquick Gel Extraction Kit, QIAGE 

N) IZTTtf P-X^;Ufrb D N A&i&tti&TSmULtzo HM D N AKffJ=V (K 
/?$—)&0. 8%7ifP-X^rJI/ (1 XTBE b u f f e r N Ify^ 

A^PT-rKAlJ) I3DN A;lJtT-^D — tt ^(7);lJt£ 

[0155] >r >-tt—man 
KpSec2-GFP$-|iM<!: LTN Sec2_out1 primer&t£Sec2a_R1 prime 

r (H5) IZTHU^P^E—£ — ̂ #tJNSec2v^^-;u^^> K=i — KIB?IJ£P C 

Ri^fpSLfr (PCRittD o SiJlcN KpTNF 1 <!: LX. Sec2a 

_F1 pr imer&trn\IF_out1 primer (i5) IZTHU£ — 5£ — $-#tjNTNF al 

pha(7)=i—KlB?iJ£P C Ri^gL tz (PCRi|2) „ PCRiilM2$ 
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P C H (QIAquick PCR purification kit, %-T f 

) pcR^M^mfltofro pcRin 
RXS p C Rii 2 :©PC 1 n g N 2 x p 

CR Solution PrimeSTAR HS (£ I-, 0. 1xTE/<^7 

T — ^JJPH.49 // L <b Lfro —[--try h U 9 8 

°CT?1 O0\ 7 2°CT?3 1LT5+M^;UJ£Jfc£m\ 2 

0(DPCR!!f£r£iI$£Lfco £bl^ ^[zSec2_out1?°^>f T-&t/TNF_ou 

t17 7^7-&1)UZ_X, 9 8°CTMO0\ 5 5°CT?5 0\ 7 2°CT?7O0>£ 

1 LT2 57 2°CTr3 O0>#^J5JS^fr 

l\ Jl$£PCRjt#!]£i^gLfco 

[0156] 1%llffl7^P-X^l/ ( 1 XTBE buffer, Ifi? 

p-7>r KAy) s^aciT^if u $n. 2 k b p(7)Hf^r$-tj]Ljai 
LN D N AlfitJtih (QIAquick Gel Extraction Kit, QIAGEN) IZTT^P 

—X^Ufrb D N A^lfitii&t/ftMLfco :©ilDNAi^^BamH I 

MBC U I izr^^fLfco mmcDitmtmmizm-otzo 
:Mitt(D7°7X= K£* 1 %ilffl7^P-X^rJl/ ( 1 X T B E buff 

erN P7^ KALJ) S^KClT^lf U $J1 . 2 k b p (7) 

D N AlffJ^^--® y |±S L. DNAttl±SJF-^h (QIAquick Gel Extraction Kit, 

QIAGEN) IZTTtf P—X^;Ufrb D N A Lfco :©iiPC 

Rm%&BamHZfc&mcu\X7K±ftmks 1 P-X^Ulz 
xftmmmLtzo HMDNAH?^ (^>+f—b) £o. 8%T^P-X^;U 

( 1 XTBE buffer, I^v^A^PT>f KA lJ ) l-DN AjfJtT 

— t) — tt ticofro 

[0157] 7^->3> 

>-9-— h£ 1 : 3 (^E;UJ±) [ZTJI^U =7 4?—^ 

3 ts&fife-otz (Rapid DNA Ligation KitN Fermentas) 0 I#$fflliN 

• ic^ofro 

[0158] xmmommim 
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± i5-7 a > 2 u L ^-ffll^T^liSTOPIO chemically Compet 

entCell {34 J • y-Xvt/^l^tt) M 

P-—$• LB (75// g/mLX^f; 

;^±S±i!ll3T3 7°CTr-B^±S#L, y 5 Lfc (Q 

lAprep Spin Miniprep Kit, 0 K<X>-T 

- hUftlz-D^X±mzm$:frJZL, ~?0=? 

X5 pSec2-TNF alpha<t Ltza 

[0159] e7YXXi(Pp Sec2-TNF a I phalz £ 

^°^X5 KpSec2-TNF alpha$-ffll^TB. longum 105A(7)ff2M$E^$'Miia$lJ 1 

<tl^ *§(£;£;£ 

[0160] HMH2 : Mfex-lf^XXjgiroTNF alphafr 

MfkM 4 5 tf y -f XxS (Bifidobacterium longu 

m 105A/ pSPxA-TNF alpha (x = 7, 1 2) „ Bifidobacterium longum 105A/ 

pSPxB-TNF alpha ( x = 1 ~4, 7, 9, 10, 12, 16, 2 3)&t£Bifi 

dobacterium longum 105A/pSec2-TNF alpha(7)^ Ui? 'J >X h v*? £APS-2S-2 

. 5SE (7 5 /ig/mLX^fy7>fy» ;^±p±i!ll3 1 %MHS L, 37 

°CTr2 4 0#rB1$im±S#Lfr (S14<bJg£&) „ 

[0161] &[ZS APS-2S-2. 5SE (7 5|i g/mLX^f/7^y» mtftitii 2 O 

mLfcfcyiM 'J >it h U (pH6. 8) 4ml_£»Lfc 

±s±-t!ii3N sttfbjg&js0. 5 %&mn Ltz0 zHZ 3 7 °ci? 18 B#p0mmi§ 

±S#±;f £[I]JlXLfco >/^SC 

£ HJ £ • • if ii (T C A) lzJ;y>»^-t±N Til h^lzxm%}7t 

[0162] SIJ|ZN tgiSlmL^4mL 

©PBSi: ftp L S 12, OOOrpm, 5 4 ̂ [ZT ^ ±)f 

C©«5mL(0PBS^D^I;S, L±)f £l&£"f 
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<§>l#fF£2[IHT£:ofco &;ff£(7)®fal::p BS£}JP*.£M£ 1 m L t Ltzik 

mfc&$L&Ltzo ±J*£H]JIRL, Z 

itot Lt,i7iA$>^P7T'r^M[:iLfco 

[0163] |p]4i(7)^ff$-|f^^Bifidobacterium longum 105Alz-3l^T&frl\ Pi 14 =i 

> h •— ;U<t Ltzo TNF alpha(7)|i|t£=i > h •— ;U3|£, t h&l}§LH.TNF alph 

a (PEPRO TECH, INC. ) 

[0164] ±IH±S#±)f (±S#;^7. 5//Lffi^) , iSiliflSl! (tSiilimL 

ffi^) , 5//Lffi^) $-16%Tris-Glycine 

^;K Invitrogen) (d"C®^x^cSfi Lfr0 tztzL. 

SP3B-TNF alpha(D±}i£i§#;i£0 

. 15// LffliS, SP16B-TNF a I pha0$B!flSflttaj!fel£ 0 . 1 5 u LffliS, SP23 

B-TNF alpha^SflflSrttttilifel^O. 75/i LffliS, |s]±S#±}f 2 0 // 

L&tfl 0 0 // Lffi^^mSiaci!][Z^Lf=0 ^;h,£P VD F0I (Invitrogen 

, iBIot Transfer Stacks) iziBlot Transfer Device (Invitrogen) 

T$E¥Lfr0 v*yV'Ltz'&s -^Jftttlca 

nti-human TNF-alpha(goat) (R&D Systems), "^fcvf^lzanti-Goat IgG HRP 

Conjugate (Santa Cruz Biotechnology) LTJSxJ&^frfe l\ ECL Advan 

ce Western Blotting Detection Kit (GE Healthcare) {zx%t/t^-\^tz0 Zfo 

$4 (Fluor S Max, /U*=>v K) lzxmmLtz0 

8 izjjk Ltzo 

[0165] 9fl (B. longum 105A/pSP1B- TNF alpha, B. longum 105A/pSP3 

B- TNF alpha, B. longum 105A/pSP4B- TNF alpha, B. longum 105A/pSP7B- TN 

F alpha, B. longum 105A/pSP12B- TNF alpha, B. longum 105A/pSP16B- TNF 

alpha, B. longum 105A/pSP23B— TNF alpha, B. longum 105A/pSP7A— TNF alph 

a, B. longum 105A/pSec2-TNF alpha) 2fl (B. lo 

ngum 105A/SP3B-TNF alpha &t/B. longum 105A/SP23B-TNF alpha) 

)f •o tz o 

[0166] #MI3 : TN F loneum 105A/PTNF 30^»il 
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##01] 2 xmtz, B. longum 105A/pTNF3<tI?£*fcT?&3B. longum 105A^ 

'J i? 'J >X h $APS-2S-2. 5SE (75/ig/mL 

^±g±t!llz 1 L, 3 7°CTf2 (SttfbJg&jft) o APS 

-2S-2. 5SE mt2 0 m L |Z 1 M 'J >Mj~ h 'J 0 ( p H 6 . 8 ) 

4 m L&&Ltzt%tfo (7 5|ig/mLX^f;7^y» |ZN S'l^biS 

#;$0. 5%&mMLtz0 ZH&3 7°CX 1 8 Lfco tztzL. 

if(ix K 9 ̂  / T -r v > £ L ft jgjfeiz •r L tz „ zo£ 
SI'frtfStU Jg£±j*£HURLf::0 ^flttffi&£&T0<fc5[zIJ3§!l 

Lfco ±§#;$1 m l_£p BSAy?T-lzT&;f^ I^PBS/^77 

-CtHLtlmLtL, 

±>f^HUIRU Lf=0 

[0167] vmtzimzm^ > h p-;u<t L^0 nt£=i > h p-;uzi£N 

t hfiS^^TNF alpha (PEPRO TECH, INC.) ^tz0 ±IH±S#±)f (Jg 
&$7. 5// LffliS) N (Jg&jftO. 0 7 5/iL|@^) $15% 

'J;U7 5^r;U (7 h-&i££*±) IZTSm^ffi] Lfco -ft^PVD 

FJH (Invitrogen, iBIotTransfer Stacks) iziBlot Transfer Device (Invi 

trogen) £ffll^T$E¥Lfc0 ^P yx-f >^lt7f£(7)0I£^P v*X7Ltz 

—^fcWfclzanti-human TNF-alpha(goat) (R&D Systems) „ ~#j£jtfa[zan 

ti-Goat IgG HRP Conjugate (Santa Cruz Biotechnology) 

frfel\ ECL Advance Western Blotting Detection Kit (GE Healthcare) lz 

X%%£-\ktz0 (Fluor S Max, 

K) lzT$?#f Lfc0 9 IZTFLtz0 

[0168] ^(Dftn^ks B. longum 1O5A/pTNF3<!:If^^0B. longum 105A(7)$ffliSl*lttlij 

to £.tb$£~3~ £>£ s B. longum 105A/pTNF3TrliT N F a 

t£s8£titztfs if^tt®B. longum lOSkXltBtEX^fefr^tzo Ltztf-DX 

s ?°^x$ Fp\mvMM&&£*itzmfci*s T N F a&m-giz-mmt&zt 
hVofrntzo LfrLfctfb, i^#(7)iS#±}i£J±$£LT<^&ts <tf^>b0Jg 

#±}f "^Izt T N F a(i?rliScFtl'^s B. longum 105A/pTNF3fr b l£ T N Fa 
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flSWc£ *IT L•*& I* d t o tz o 
[0169] gjSigtii|6 : pBifi-SP3B-TNF(D*iM 

K pSP3B-TNF alpha (*J]§®—1?7 4 Xxl vt 

hK pBifI-SP3B 

-iw&mmLtzo mmmm&mi oiz^to 
[0170] pUCoril££iffr(7)M 

^^^li®T0P10/pSP3B-TNF alpha(v^ h ;UH >>£-)£ LJ ft ft Ltz7°^> 

X5K2. 4iig|:BamHI &{|Bg I I I £?JP*.3 7°ClZT^''fbL tza 

zti^s o. 8%mumTiSn—x?j\,&mwzwfi,%.wiiz&y^SL, 
3. 8 k b p(7)DN AHftt^Ljai Lfco W U tfi b D N A 

• HiL (QIAquick Gel Extraction KitN QIAGEN) „ J; LJ D N 

A;lJt^;lij^Lfr0 

[0171] pUCoril££lfifr(Di?;U7^V-VEi> 

±SHpUCor i R&SUff f—is a — ;? 6 ̂ icTfrfeof;: 

o 1 —pUCori|^SHf^r5 O n g^ffll^5 0ju L0J5JS^[Z 

x 2 2°azx 5ftrfiiijiy ?4 a y&fite'Dtz (RAPID DNA LIGATION 
KIT, Fermentas) 6 5°C(ZT S^FfllJPj^LTLigase^r&iiicF-t+fco 

?— va 1 *(::££ Proteinase Klz^:^^ y/i^MO)ft 

M&^Xs y^y— JU • <7 • P/M/Attttif;:x£/ — 

Jls%H&$?Tti:?tzo DNA©Mlis 1 O jJ L (7) O . 1 xTECtffftofc 

o 

[0172] e7^xxi0r^i 
Bifidobacterium longum 105A =i > t0jf> hiiJ\/(Dft2A$E%!k (xb^ hP/K 

U-yaX V->/-V;UHJ— I I N /\Vt • 77 h*7/f 7 h 'J—X*fci££tt 

) ±IH^-r^-va 1 50 ng (5/iL) 

JfzLKy hlc I MR?ftft:tgJte8 0 On Lt If* 5 

>Cffl;$5 0/i L0;I£$£IPB#[ZjjP*., Ztl^I^(0 2mL7'f ̂  

Pfa-^(ziailRLfco il©fI^AtL 
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SHLtfv^-^ LfcH, r>{r-^3 7°c(z 
5X/S! \stz4 —y2 IZA^T/N 3 Ltzo 

[0173] < m-tftz&s I M R^i£±t!} (75/ig/mL s 

PCM^D izm&Ltz0 z(D?°is- h&mmm • (7* 
P/^y/7 (R) • >7->^N <t <t tl^HHtllZAtU 3 

7 °C[ZIS^ L tz4 y* 3- <— $ lz X 2 0 PeliS# L tz o 

[0174] regtettttomfcXxi0^''J-t?'j>xhvttim 
±aElMR^Jgife (7 5/ig/mL SPCM^tt) ±[Cj^jS Lfc&fl 

t^ii^PZ-^s BL-bSl^ (X^f/T-fvV^B 
tztzLmmmfaztste^) ICM&U j&iti! • mittfx#§£ 

£ij (7*P/^* (R) ->r^*rs <b<bt[cmr^S[c 
A*U 37°cizr 1 umsmLtzo mm%mLtz£74xxm%kPs-2s-2.ss 
E (7 5/ig/mLX^f;7^y» jftttJgifeClT 3 7 °CTr 1 0 P^imiS 

ilfccfc y ^°^X 5 KDNA (QIAprep Spin Miniprep Kit, 

iCastt) D N A&MSHt LX. Check primer F1 (AAD9^Di? 

V h±) StfCheck primer R2 ( H u ~Ju =E — £ — ±) |ZT P C Ri^i^Tl^ 

, P C P-X^Sm^ffijICTfiillLfco 7 7^7-

SB^J^^7 IZjjkto P C R7°7^7-(7)M^IH 1 OlZ^-fo PCRlM 

-rxii, $]0. 5kbpt*fcy, pUC or\mfrtf$&£;£inX^&m$:m%Ltz 
o Z*i£i)s ZO)1&&7Le-?<<Xxmi*s ^7X5 KpSP3B-TNF alphas ypU 

C or i Z?0=7X 5 Ks pBif i-SP3B-TNF alpha %>Z hltlfeSSL 

tZ o 

[0175] 
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[H9] 

I! 7 V- v- h A- a 0 # t-- t h A" < ? £ - €> 11f§M T 4 • 

Sequence 
Primers 

(5' -> 3') 

Check primer F! TGACTTAO AGGAATTACTACCTG 

Check primer R2 A A A G T G O C G G A A A G CO C C A C 

[0176] B L-b APS-2S-2. 5SE (75/ig/mLX 

Ls 3 7°CTf2 4B3P0mmi§#Lfco C 

(Dtsmmzmmimm2 0a \z9<ji? v u Vv 1? v 
>Xhvt£ Ltzo 

[0177] Z>°=> X 5 KPB i f i -SP3B-TNF(D^*iB^i|^^ 

Bifidobacterium longum 105A/ pBif i-SP3B-TNF^'J i? 'J >X h v*? £APS-

2S-2.5SE (7 5|ig/mLX^f;7^y» 

Ltza VMibft-mzk y®fa£[I]i|XU 3 0mM GTA bufferT?8S>g 

N — T'-tz^JUA^ 5 *?—if^II^-frfeofcio £bl-, Proteinase K (^r 

7 ?°^X5 KDNAiI^F7 

& fritz (QIAprep Spin Mini prep Kit, QIAGEN) 0 Z©^7X? h'DNA^ 

pucoriz^hxi^i^tzmmLtz (IB$IJ# 
•*§• 5) o 

[0178] fi.i3 :mie7^XXl(DTNF a I oha^ !//<* 

MfkM 6 X%tzs Bifidobacterium longum 105A/ pBif i —SP3B—TNF alpha-?" 

'J i? 'J >X hyt? $-APS-2S-2. 5SE (75/ig/mL 

ttJgifeC: 1 U 3 7°CT*2 4^r01$im±S#Lfr (SttfbJg&jft) o APS 

-2S-2. 5SE (7 5/ig/mL 2 O m L [Z 1 M 

'J >it h U'i'AIffil (PH6. 8) 4 m L$%tiaLtz1&Mtz% SttfbJg 

#;$0. 5%£M®Lfc0 -tL^3 7°CTr 1 8^rB1$im±S#Lfr0 

U im±)m^\M\^Ltz0 £tzs 5 K 

mm Ltzo 1 mL^PBS ClT&jf&s PBS IZTM;i LT 1 m L t 
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L. JEII frofcio ^(D-tin £[I]l|X L. Zfo^tWi 

Lfro |p]4i(7)t#ff $-v-^ Trfe-SBif idobacter ium I 

ongum 105A/ pSP3B-TNF a I pha&t£!if£^Bif i dobacterium longum 105A(!IT£ 

izo^Tt^Tofro tztzL, -7 4 

tmizztmLtzc &±te<jz'>jmtzRn$mte=i> bn-jut Lt^ m&=i> 
hn-juizlts t hfifcHa&TtTNF alpha (PEPRO TECH, INC.) 

[0179] ±IH±S#±)f (±§#$0. 7 5jt/L^|^) N iMl*] £ >/Wfitii#!] (Jg& 

$1. 5//Lffi^) £1 5%7K'J7^ 'j;UT5^f;U (7 h-&i££*±) l:t 

SSi^kJi!] Lfco P V D Ffll (Invitrogen, i Blot Transfer Stacks) lz 

i Blot Transfer Device (Invitrogen) tza P v f -f > 

T^CDJU^r^P y *rls$ Ltzlk. —^fcvfalzanti-human TNF-a I pha (goat) (R 

&D Systems) N "^fcvf^lzanti-Goat IgG HRP Conjugate (Santa Cruz Biotec 

hnology) LTJSxJ&^frfe l\ ECL Advance Western Blotting Detectio 

n Kit (GE Healthcare) lzx%%^-\^tz0 ( 

Fluor S Max, K) lzxfflffiLtz0 1 1 l-^Lfco 

[0180] WI4 : PBif i-SP3B-TNF alpha^r;pSP3B-TNFt?(D±flIMff^W^m 

m&W\6XmtzZ>°7X$ K (pBifi-SP3B-TNF alpha&t/pSP3B-TNF alpha) 

zm^Xs xmmimmmmtm^fi-otzo 
^liMTOPIOzi^ex^ h-tr;u • y-Xvv/OMttt) 

0MnDnlfl^»l3^l^SC$E}&£m\ LB (75|ig/mLX^f;7^ 

V>-B-^f) 100// Lf02«Ls 3 7°Clzr 1 

o =iP——liN vt h;UH^^-pSP3B-TNF alpha£SALfcii£(7)<^TrffM 

cFfo (2 6 6 C f uS(|2 2 6 c f u) N pBifi —SP3B—TNF a I pha$-2||A Lf:: 

XBMl£jSiRi£±t!}±Tr =i P ——$• MJ& L t£fritz0 

[0181] ###iJ4 : V3 7. 5 KpBEshuttl e(P^li 

-<>•9— h$"a-£&l^ >/^Mf§IJZL- y —£ LT 

\ pBEshuttle£JiLT(7)cfc d l-fillLfco $EH£I2I 1 3lz^Lfr0 

[0182] PCRiffr(7)M 
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KpCDshuttle 5 n g Lt, 2 0(7) P C RUfttA&t/B 

£PrimeSTAR(R) HS Premix (* t> 7N£i££*±) Lfco P 

CR®f^rA(7)±irPs|z[iN MCS F1 pr imer&tTrNFvec R1 primer$\ PC Riff Jn 

B (Dittos Izli, pUC ori F2 pr imer&t/MCS R1 pr imer (H 8) 0 

P C RUf^Aiirpg m?°^4^—(D5' i|iJ15i£Sl£N P C Rllf^r B(7)^5i 

ttmtiiMZm&s p c Ri^Bi^g^?"^ T-(7)5' i|iJ15^S(iN PC 

RmfrAommttmtemmzib'D&omiLtzo 

PCRO^P^AIt 98°CTMO0\ 5 5°CT?5 0\ 7 2°CXXfP ( 

P C RUf^Aiirpg : X = 3^2 0#N P C Rift^T Bi^g : X = 3 5 #) £3 

0 +M ̂  ;MTO tz&s 7 2 °CTr 3 0 fp t Ltz0 

P C RM^(D—S|5£7;tfP — X^f;U (1 xTBE buffer, i^v^A^'PT 

-f KAlJo PCRllAffl: 0. 8%7^P—PCRllBffl: 2 

%7^P-X^;u) [3 D N A;lJtT-^D-<!:<!: v>?>A 

> K (PC R&to A : 3 . 3 k b p, PC RM3D B : 0. 6 k b p ) V 

<£><§>$$• fitsS Ly £tz^O)Mfx.:ttM.%m:b itza 

[0183] [^10] 

$ pBEshuttk* s?>HIIIII"' 7 4 — 

f'fsr&m 
Sequence 

(5' - : ;?••) 

PCR 

pro<ki<st 

MCSwP 5 pfsrtier AAOCTTATCCTGCAGTOACCTTCTOCTCOTAOCCiA A 

TNFvftc R i .pfuser O CCO ?AOTTA00CCA CCACTI CAAO A 

pi X' <• rs... F 2.. pr s is?« s' TOCM;CTAACTACO«::TACA€ 8 

MCS R i primer CIXiCAOOATAACJCTTCATAAAGCATCCTTCTTO 8 

[0184] <7 •-->?' 

±SHPCR^^A lOOngM'PCRliB 3 5 n g £ I n-Fus i on A 

dvantage PCR Cloning Kit (£ t) ̂ AV 

Z(D$$s Cloning Enhancer t) ̂ '<4 

4^- F(Dft 
IplBtlzfrofco In-Fusion Advantage PCR Cloning Kit(7)MnnlK 
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o 

±SE^f a. — ya 2 u L ^fflL^T^iiSTOPIO chemically Comp 

etentCell (Invitorogentt) 0)MM$E$!k1tftitzo WMW&SkWfes 

m^izm-otzo itm$£WtLtzxmM=L• --$• LB (75/ig/mLx^ 

?Sft:tgJte(CT3 7°CTf-B£i£#U 5 K 

$-ttl±SLfr (QIAprep Spin Miniprep Kit, 0 Z0)Z?o=?X 

5 pBEshuttIe<!r Ltz (IB?iJ#^5 0) „ 

[0185] *xxmmtmm 
KpBEshuttle^-ffll^TB. longum 1O5A0fl2ft$E$&£iScJa$J 1 <t|ol4i 

[0186] infill 7 : e^-rXxMB. breve/pSP3B-TNF alpha(D^M 

M^IJ1(7)N e^^XX®(7)^M$E^<!:|H]4i(7)^l3T, ?°^X5KpSP3B 

-TNF a I phalz cfc-SBif i dobacterium breve JCM1192(7)^M$E^$,^Tofr0 

[0187] fi.i5 : iii e7^XXKPT N F a^ 1//^f 

##^J 4 Tr!#frB. longum 105A/pBEshuttleN 4 B. longum 

105A/pSP3B—TNF alpha, §££0] 6 TMUfcB. longum 105A/pBif iSP3B-TNF alph 

a&t/M^iJ 7 TMUfcB. breve/pSP3B-TNF a I pha^ 'J -fc 'J >X £APS-2S 

-2. 5SE (7 5|ig/mLX^f;7^y» ;^±p±i!ll3 1 %MHf L, 3 7 

°CT*2 4B#rB1jtm®«Lf= (S14<fcJg£) o APS-2S-2.5SE;&fti$±t!}2 OmL 

IZ1M (PH6. 8) 4m l_£MLfci£±t!J (7 

5//g/mLX^f/?>fy» IZN 5%£MSLfco 

^tL^3 7°CTr1 8B#r01$im±S#Lfro U ±S#±)f 

Lfco tpiil^EL I S A;£(Quantikine Human TNF a I pha/TNFSF1 A 

Immunoassay, R&D Systems, I nc.) iCcfc LJ TNF L 

tzo 9 l^/js Ltzo 

[0188] 
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[^11] 

M 9 

, < 
sample name culture time 

{hrs} 
5 OD(eOOnm) TNFalpha conc. 

(nfl/mL) 
B, longum 205.4/pSEshuitte 18 

1& 

2,539 
i 

0 

8, longum 105A /pBifsSP 38-TNF alpha ta 1503 

v.y5> 

0,42 
B. 6mve/pS?*3B~?NF afpha 12 8.S64 194 

[0189] B. longum 105A/pSP3B-TNF alpha, B. longum 105A/pBifiSP3B-TNF alpha 

fccfct/B. breve/pSP3B-TNF alphaCD^^tLtlpfti/W^I- T N F 

B. longum 105A/pBEshuttIeTr 

[0190] til 6 :ilMe7-< X^mxftWLtz TNFa^V/^ W(D 
*n.h T N F ortii.ttlzJ:&£gStt(P*a] 

MlfiB0ipll&t/ipll-h/if (7)iJpl$g 

##$ij 4 TM#tzB. longum 105A/pBEshuttIeN MfkM 4 X%tzs B. longum 

105A/pSP3B—TNF alpha&t/M^iJ 6 TMifcB. longum 105A/pB i f i SP3B-TNF a I 

pha^'J-tr 'J h y *3 $-APS-2S-2. 5SE (75// g/mLX^f; 

) ;^±S±i!ll3 1 U 3 7°CX2 (SttffcJgg) o A 

PS-2S-2. 5SE;$toi£±t!J 20mLl:iM 'J >MJ~ h 'J O ( p H 6 . 8 

) 4 m l_£MLfci£±t!j (7 5|ig/mLX^f;7^y» |ZN Sttffc 

5%%mMLtz0 7°CTr 1 8B#r01$im±S#Lfro ZO)t% 

±p#±;f £[I]i|X Ltza 

[0191] TNF aCPilffllfcH'imif 

r h T N F aCT^HS'l^^Pl^ TNF a (7)£H;£t£Tf&<§> TNFffl 

&®ms<tLTt h$im 
iM^(7)KP L- 1 KP L - 1 iittliDM EMtgffi (1 0% 

( v / v ) FBSSl/O. 1% ( v / v ) (50000U/mL 

) •XhU^hV'fy^ (50mg/mL) Ltz D M E Mi£±t!j) |Z 

T 3 7 °CN 5%C02(7)^TTr±S#Lfro x 1 

9 6^J:)IS7°LS— hlCtSflL 3 7°C, 5%C02Tf 2 4 B#PB1±P# L =I >7^I/X 
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> hOMfo&mtzo ySlMgife£iR3ll&£ L, §T L < 5 u 
g/mL7^f / ~7 4 1/>D 71=$-J -7 4 V>D£fflLfc 

1 0% (v/v) FBSX^O. 1%^-V'J> (50000U/mL) • 

XhU7°h (50mg/mL) ;®|]DDMEMiSife^8 0/i L/O 

Lfro ^[3, ;l$UC^<b LT t?7 4 (APS-2S-2. 5S 

Eip±t!i) N r h T N F <t LT 1 OOng/mL IZHP|§£ LfcrhTNF a I ph 

aN B. longum 105A/pBEshuttlei§ii±}W5'fia#iR;i£N B. longum 105A/pSP3B— 

TNF alpha±S#-t/Wlongum 105A/pBifiSP3B—TNF alphaiS# 

±)f 1 0 u L/^xyU-fO^^PLfro rhTNFai 

Kh TN Fatjift (anti-human TNF alpha, R&D 

Systems, 0. 0 1 2 5 ~ 0 . 1 m g/m L) „ lE^-V^r I g G (normal Goa 

t IgG, R&D SytemsN 0. 0 1 2 5~0. 1 mg/mL) S(|1 0% (v /v 

) FBS&tfO. 1% ( v / v ) ^-y'J> (50000U/mL) -Xh 

U7°h 7^y> (50mg/mL) Lfr D M E MJgife0# 1 0 /! L 

/^xjU^JjPLfco C(D7°U- h£3 7°C, 5 % C O 2 V 4 8 BtPeliS# Ltz 

o 

[0192] $fflflS^140;IiJ^(iCel I Counting Kit-8 (DOJINDO) 0 

// ^ bl3 4B#r0l3 7°C, 5%C02|ZT 

-O+aK-hLs ®^4 5 0 nm<b 6 3 0 (6 3 

onmj#ratLfc) o 4iz^Lfro ^iz^y, && 

X.SB. longum 105A/pSP3B—TNF alpha&t/B. longum 105A/pB i f i SP3B—TNF a I 

pha(7)iS#±}i(^ K P L- 1 afflflSdttLSllflS^te^L, tt^TNF 

a£)&(DV&£) Z 11t$£iELtz0 

[0193] iM!7 : B. loneum 105A/PSP3B-TNF alphafc^TXB. breve/pSP3B-TNF alpha 

0) 5EI 

M^MTfFMLfcB. longum 105A/pSP3B-TNF a I phafc <fc tf §£j&0i] 7 TrfEM 
LtzB. breve/pSP3B-TNF a\pha(D$KMM$h^:&:M'MLtzo 
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[0194] d) 

t P L- 1 »(£, 1 0 % ( v / v ) FBSSllO. 1 

% ( v / v ) * — */ IJ> (50000U/mL) •XhU^hV'fy^ (5 

Omg/mL) ?ft$^PLf=DMEMtgJte[ZT3 7°C, 5%CO20^ttTt 

=I 1 XPBS (-) T?2fc&&l x h 'J ?°v> 

-EDTA£JjPH.Tim£ilJ^U jl'frftfF (1 0 0 O0$E/5^B1) 

JIX DMEMt%mzxmg.mRLxmixt%mLtz0 

^$0iSlft$-Thomaifal^ItW^(Thoma deep 0.1 mm ERMAN ^jR)TrI+ifcLN /\> 

5 xmzm.MLXmy&Wl.$: 2 • 5 X 1 06i/mLl:ilLf:o 

[0195] (2) 

mm Ltz K P L — 1 $!flS8S>gjftO. 2mL^- K"7 ̂ X(7)^|ijUWOTJ 

(DBlTiZ&mLtz (5X1 05{@/T^X) o 

mm& (fts, sg, JI<^) Tit 
l:J; y jRftfco 

(mm3) =W& (mm) X (mm) X J?^ (mm) / 2 

[0196] (3) n#itfc<fcr;inij?)c 
K P L - 1 mm*-0-13 5mm3gJ|0 

T^X2iix&mmLx, oils 
E) -(7)H£Day 0<bgg$Lf=o 

1 Olz^f <tfcxy t'fcSo ?*$%>*> s % — W- : i®l!Ss 

|g-|| : B. longum 105A/pSP3B-TNF alphaS-^H, f&HfI : B. breve/pSP3B-TN 

F alphatS^llt Lfc0 

[0197] 
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mm 
M 10 : 

p IS 4 fe ll 

$ ̂ • 
lilllt 

VM/ 
P } 

S ¥ 0 
U>;IY) 

m 

1: 

•n I 

P 

.... .... .... .... 
8 

•n I 

P .... .... .... .... 8 

% 11 

P 

S. longum 

I05A/pSP38""TNP 

alpha 

0. 2 

tsl/body/1 :uae 
»> 1, i, 8, i 3. 

8 
% 11 

P 
/V- ; — "A 

200 

rag/body/day 
'> i~2i 

8 

® til 

P 

.8 - h r e v e / p S P3 8 -1N F 

;:s i ph-a 

0. 2 

nsL/body/t i m<=> 
>u 1,4,8, n 

8 
® til 

P 
•v b •••• ;>; 

200 

isg/ "Body/day 
'> 1 2 S 

8 

[0198] (4) 

<( Xxmn. longum 105A/pSP3B-TNF alpha RXfM 

£#lj 7 xmtzB. breve/pSP3B-TNF a I pha(7)^ 'J -tr 'J >X h y <7 &s APS-2S-2. 

5SE (7 5|ig/mLX^f;7^y» 1 %MS! L, 3 7°CV 

2 3. 5B#r01$im±S#Lfr (S14<fcJg£&) o &lzs APS-2S-2.5SE (75// 

g /m 2 0 m L 1 %£M 

®U 3 7°CT*1 (#Jg&&) o 

[0199] (B. loneum 105A/PSP3B-TNF alpha) 

±IETM# b 10mL^yXtX7h-el^y, 4 O m L 

(D£<^LfcPBS/\*7 77-®Aotz =i-ZL—^'iz^px.N !K$J;I 

ftlCTflWIZjliffc^ 4°Clz;^SP Lfr^i'WlCT 8 0 0 0 rpmt'10 

^Blii'OLfco ±i^i^lfL^PBS/^777-^4 0mL|lD^ 
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'fi-otz0 L(7)P BS/^777—l:i;SL, 

tmttnt Ltz0 

[0200] (B. breve/pSP3B-TNF alpha) 

±IETM# b 1 OmL^>XtX7h-el^y, 4 0 m L 

0) £ < ̂  L tz P B S / 7 7 —(7) A o tz^-tl i — ^Izjjp x. N $E$J;I 

ftlCTflWIZjliffc^ 4°Clz;^SP Lfr^i'WlCT 8 0 0 0 rpmt'10 

ftf^M'bLtzo M'b&s ±i^i^lfLl>PBS/^777-^4 0mL|lD^ 

ftofrc 1 OmL(DPBS/^777-l:HL, 

Lfro 

[0201] (5) 

0. 2mL0^i4| (H-ff : B. I 

onum 105A/pSP3B—TNF alpha, m = W- : B. breve/pSP3B-TNF alpha) ^102 

0 (AM/PM) N 31IZ 2 0 (Day 1,4,8,11) (7)^—XX 2 3irB1IZ;Jt o Tlf 

Ltzo <t LX 1 . 6mL, t L 

TB. lonum 105A/pSP3B—TNF alphaTrl£3. 1 x 1 09c f u/T^X, B. brev 

e/pSP3B-TNF alphaTI£4. 8 x 1 09c f uLfco 

a 13 LT;liJ^ Ltza 

[0202] ^waag 

1 0 6f&[Z#3K L, f®1 0 0 fJ L ^ B L F S 7° 

U— h#3^IZ^^fTLN (7^P/^7^Sv^-

) i*iCiJ&iil! • istiitf x#g££ij<tftlz3 7°C(7)tI;^T3 SLfc 

0 =i • ~-W3 0-3 0 hfrbTiU::^ 

mznitiLtzo 
(c f u) = ZIP--IS (a) X^U- h^B#(7)#|R$ (b) x 

ip#4I 1 m L y ®iif (c) X^-^M (mL) 

(a) : (P1+P2 + P3) /3 [3 7°U"h (P1, P2, P 3) (7) 
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Spj^JZI • IS] 

( b ) : X 1 0 6 C 1 0 

( c ) : x 1 0 [ 1 -J U— h&tz y 1 0 0 u L 

[0203] I— 

H", S(7)H;JI<!: LT 1 0%7^h-X;Ml mL^70Xl:i 

0l:2@ (2 OOmg/b o d y / day) JgJgfltSi-5 Lfco 

|M40^b2 1 SPBI (Day 1-21) t Ltza 

[0204] (6) mmmmwmmomm 
±XO)-7^X[Z'Ol\Xs (limits#) fc«i:t;Mlli&t2 2a 

r$s 3 -4 siz 1 @0*SJ£T®^&£/1$ L, ^n^tn 
Ltzo 

#||(7)T^X(7)M^mi(7)2F±S]iil±SD^WaiL, ttEBU (3S-II) left 
CT/C (%) ] zmmtLxmmym&miZLtz 

o ^tzm-mtm-m, (2lir0Ub$5 
: t — t e s t ) ^^SfeLfco 

(*F£Hit±SD) 1 [c^-To 

1 5[z^-To 

[0205] 
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[H13] 

it a 

! <DavO) S: ® $5 f; •& <? (»»') r/e Tsv;> 

m iSS S£ • "*•:">*• : ','••• •>;• « si 

(0«y: 

s :s '•S Si! 14 ss sa 

Day 38 \' V " i::!; v S 

•?-?Ss SBS,« ,:*•'•. -S •526.5 rs-iJ.T 

S,B. • s.e :>:•:. : iS&.i'S a •!«.?: >:.r; :•: BW0. 3 

" j "® :.••••"> * t-Ki.r tVt? <; 3~-M: 43<J. <> SS0.S seas?,* 

$, j i v :"> A H S.0. 1S,1 as, 6 ss.s ! S'f ,S ss;>.9 a!S <s 48.3 0,021 

.> IvG * 142.4 :s 5 3 ? itSl.Si 2ft 5. i> S:W.S 559 -4 

ft, iyr^V-V' S 8J>. !:.8.« •io.S 5*5,7 <5<i.S «}.?< 1«.« 0.00--S 

# 1 : T , C (%) - Ii Z m- h %> Ir m "> ¥• t P 

II x i o o 

[0206] B. lonum 105A/pSP3B-TNF alphafc<fctfB. breve/pSP3B-TNF alphatf)^*, b£ 

ZtltZ o 

[0207] fi.i8 : B. loneum 105A/PSP3B-TNF alpha(Ptirj«*fi«^ 

M^'MTfFMLfcB. longum 105A/pSP3B-TNF alpha(7)7 K 'J 7"7-< v>fjf 

if Lfr0 

(1) 

t h¥L^$!flS*fc0K P L- 1 SflflSli, 10%(v/v) FBSSllO. 1 

% (v/v) (50000U/mL) •XhU^hV'fy^ (5 

Omg/mL) ?ft$^PLf=DMEMtgJte[ZT3 7°C, 5%C020)^ttTt' 

±S#Lfr0 

=!>?;ux> XPBS (-) x HJ?0v> 

-EDTA£2jP*T$!flS£il]j!><U jl'frftfF (1 0 0 0015/5^1) X\M\ 
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JIXLtzmv&Zs DMEMt%mzxmg.mRLxmixt%mLtz0 

^$0iSlft$-Thomaifal^ItW^(Thoma deep 0.1 mm ERMAN ^jR)TrI+ifcLN /\> 
5 xmzm.MLXmy&Wl.$: 2 • 5 X 1 06i/mLl:ilLf:o 

[0208] (2) 
mm Ltz K P L - 1 $!flS8S>gjftO. 2mL^- K"7 

(DfcTiztmLtz (5x 1 mm& ( 
m&) &;*xxmmLs "rai^^^o 

M'MifcW. (mm3) =W& (mm) X (mm) X (mm) / 2 

[0209] (3) n#itfc<fcr;inij?)c 
K P L - 1 mm*— 0~12 Omm3^l0 

T^XI Qix&mmLx, 0116 
E) -(7)H£Day 0<bgg$Lf=o 

1 2[;itifclJt-ifc§„ 1^-11 : i®l!Ss H 

-II : 7 K'J7T>r ¥, HHff : M(B. longum 105A/pSP3B-TNF 

alpha)+7 K'J7T>r <!: Ltza 

[0210] 
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[H14] 

II 1 2 ; 

•If & • •'•> ll; M •h'V }•; • >•>'• 
IX 'J' 'yx 

!x ¥• 

lift 
<IKii/ 
P) 

fx V- H 

(Day) 

ft 

#: 

m i 
n 

l! .... 

6 
m i 
n ••V /!••• h X • • 6 

m i 
n 

T K y 7" -••• -f' y :- • — — — 

6 

~-:
 

M
 

u 
a

 ii .... 

6 

~-:
 

M
 

u 
a

 

•V /t- h x .... 6 

~-:
 

M
 

u 
a

 

'/" K V T -••? 4 v >•• 5 rag/kg i 0 ' 

6 

I j 
• 

>**
< 

II n. 2 

ml/hody,/t imc< 
*> 1,5,6, 12 

6 

I j 
• 

>**
< 

-v' ;u ! % 200 tag/body/day •u> i i <::< 20 
6 

I j 
• 

>**
< 

7' K y V- -v - f V > o .aig/'kg i 0 * 

6 

[0211] (4) ®(B. longum 105A/pSP3B-TNF alpha)(7)i§# 

<( Xxmn. longum 105A/pSP3B-TNF alpha(7)^'J 

APS-2S-2. 5SE (7 5|i g/mLX^f 

ttJgifeC: 1 U 3 7 °CT* 2 3. 5 Ltz (SttffcJg&jft) 

o XlZs APS-2S-2. 5SE (7 5|i g/mLX^f2 0 

m L 1 %$t£M Ls 3 7 °CTM 8 Ltz (#Jg 

§I$Q o 

[0212] 

±fE*i§#;$(7) 5mL^/XtX7h-ei^y, 2OmL0J:< L 

tz PBS/^77-®Ao tz =1 - ZL — ^[Z JjP * H (C'Til W 

4°Clz;^SP Ltz&bfflZX 8000 r pmt'1 O^Peljl'fr L tz 

o ±i^i^lfLL>PBS/^y77 —^2 0mLiD^., 

Xlzrll^^lz;I-tfYr0 
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5mL0PBS/^777-l:HL, 

t Ltz0 

[0213] (5) Ms -7JU\—Xfccfct/T' K'J7T>r 

2mL0iS|4I ($&!£) 1101:20 ( 

AM/PM) \ Il:2® (Day 1, 5, 8, 12) Lk0 

LT1. 6 m LN m^nwt LT3. 0xl09cfu/70 

X£&-^ Ltza 8i-££®IS[i&T0<fc a lz LT;1$ Ltza 

[0214] jfeWttifflg 

1 0 6f&[Z#3K L, f©1 00/iL^BL7°U-

h#3^IZ^L, (7^P/^7^ftSy^- El^Xlbf) 1*1 

• msi^xf§^ij<!:ft[zAtL3 7°co)>m^x3BmmtmLtz 

0 =i •- -ii^3 o~3 o oisjt^ai^tL^^u- h^bTieicj; ys^® 

ii^waiLfro 
(c f u) = ZIP--IS (a) X^U- h^B#(7)#|R$ (b) x 

ip#4I 1 m L y ®iif (c) xjg-^s (mL) 

(a) : (P1+P2 + P3) / 3 [ 3 ?° U— h ( P 1 , P 2 , P3)(7) 

¥&jzi p-—|S] 

( b ) : x 1 0 6 C 1 0 6^§0 

( c ) : x 1 0 [ 1 -J U— h&tz y 1 0 0 u L £^*|T] 

[0215] ~?;U I—X(Pt£-5 

|gH||[ZN ®0ifttM<tLT1 O%T;U XMlmL^7CXI:i 0 lz 

20 (200mg/body / day) JgJgfltS^ L tz0 S^SHUS]!* 

1^0^b2OBfB1 (Day 1-20) t Ltz0 

7KU77Yy>0^4 

H-llfccfct/HHIII::, 7 K'J7T>r (1. Omg/mL) o. 

1 rn L$-i5O0g^(7)|ij0 (DayO) Lfco 

[0216] ( 6 ) 
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(limits#) fc£t/;iw^m£21 s 
ras 3~40i:immmmizKt&ym&mm 
Ltz0 

grmo^^xmrnmuow-m^sDzwitiL, *tmm (m-m) iz*t 
t&tmmmmuttm CT/C (%) ] zmmtLxmrnmrnzmiiLtz 
0 £^TNz>tz&, n-mtn=m 

(2flPB1J±$5 : t - t e s t ) £HjjfcLtz0 

(*F£Hit±sD) 3iz7*?0 

16[z^-r0 

[0217] [H15] 

& 13: 
Si 4> 7 (DayO) !& {mm*} T/C T*« t«il. 

in 
;•> «;• ii: 

ii 

ft 

It 
" 

(Day 

0 4 7 11. .15 \9 21 

i%r-

at 

.Day 21 

(jJ'V.a.ilie! 

•••• )vs 

....)vs ' •• 

. . .., f % KH>,S im.n :;33.3 MIA 0A3.fi 1092,2 If! 7.0 
iS 

S.D. S3.8 44.4 17. n 1:37.2 2?4.» ssfil .6 723.0 • 
:::) 87.7 583,6 t4SA S3 7.0 413.2 «25.2 852.6 O.HiS 

5' :• ' :f 7? s S.I), 14. 3 2 i. 5 •!;?.:• 02,-3 137.* !$».<( 33.8 

:•:•?.) 4- fe <)?.B 5fS.S HHV? 5 20.4 14*.3 22«.4 2 £3.0 0.015 

:'S •;• !'" > ' -• ;•• y ^' & ••-•• si S.D. lii.S 35U :>3 3 ;i7.fi 37." KM 3 li>.8 
0.0 003 

# 1 ) : 7 K y 7 -r ,-f v >' 5 . 0 ro g / k g 
# 2 } : T / c (%) - ̂ ::: # h o ̂  vi H H p <?) w- %A 0 & M • B • # 

X I 0 0 

[0218] B. longum 105A/pSP3B-TNF alpha tT K 'J 7?^ v><t Lfcllli, £t 

7 K'J7T>r fell<tJ±$£LT£^fE 
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7 F'J7T4*>>£B. longum 

105A/pSP3B—TNF alpha£ffiffl"f £ Z£tfX£&Z t £E 

R^~3~ -SO 

[0219] mmn8 : bn L-1 8e?-< 

X 5 Kphll_18mut-His(7)^g| 

e7^XXlfi^0H u ?0P^E —£—T^LC: t h I L - 1 8(7)<^£IBU 

(If ?-fXxM-AJ]§M) £ 

fimLfco «IM11 7lz^-To 

[0220] 4^-v-mm 

t h I L — 1 8 (Accession No: NM_001562, M=i — KPH^3 

2 9#|^b7 9 9#g(7)i£SlB?iJ) (7)=i K>£ If 7 -f XXMffllZjtJUt L 

fcAlDNA, -?-(7)±;j1tSt/T/j1tl- tf 37 -< XXSSJ0 H u y°n=E-^-R 

t/H u £ — 5 %>—£ — $-IB Ltzy0=?X 5 K : human IL18_opt_in_pUC57 (GenS 

criptlZ;bX£ A£j${£$I) ZitmLtzo Al D N A£j$(7)|^|::(£N JJfcfit h 

I L — 1 8(7)7#g(7)7$/Si (E^A) &t/5 4 # g (7)7 5 / Si (K^A 

) (7)2 ^P/TI375/MJ&^SAU I L — 1 8$£££ >/'\'^7|::cJ;£4]^^$• 

;J!E/>£-fc^ C^uilZtXTv^^ttJjPLfc (J&l*t hi L — 1 8(7)75 

/SilB^iJ : IB?iJ#^4 7) „ 

[0221] ^°^X5Khuman I L18_opt_i n_pUC57 2 /i glZBamH I 25un i t 

SO'B c u I 1 5 u n i t (If^liHtLtFermentas) £$5}JPLN 3 7oC 

lzT3B#PB1f£;£LlE£^?Lfco ;M(7)7 7X5 K£\ 1 %f*Mffl7tf P 

—X^r;u ( 1 XTBE buffer, I^v^A^PT>f KA lJ ) IZXM 

^ftLTDN Amfr&'MiLtzo $J1 k b p(7)/M|f^r^tJ]LjaiL, D N A 

h (QIAquick Gel Extraction Kit, QIAGEN) [ZX7 U—Xf )\/fr 

bDN A^tttii&t/ftMLfco HMDNAHf^r (>f>^-h) £0. 8%7 

tfp— X^r;u ( 1 XTBE buffer, I^v^A^PT>f KA lJ ) IZ 

D N A ;lJt T -*-<!:<!:& lz U ^ (7) ;IJt £ m?I £ o 0 

[0222] 
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KpCDshuttl e$- B a mH I N Bcul, PstI, Bsp119 

I (HfttFermentas, P s t I s p 1 1 9 I C D±(Z1SI^PP<4^ 

&*>) izxm±#MLtz0 Mmofemmmizfeitzo m<t& 
0 7 7X5F^, (1 XTBE buffer, 

KAlJ) S^aizT^lf U $j3. 4 k b p(7)AHf^ 

$"WyttSLN D N A|fiJ±S ̂ F-y h (QIAquick Gel Extraction KitN 

i££*±) l:t7^P—XWbDN A^fttii&t/ftMLfco HMDNAHf 

(K/7^—) £0. 8%7'tf P— X^f;U ( 1 xTBE b u f f e r N I 

fV^A^PT'f KAlJ) IZD N AjfJtT —— <t <t ^(D 

[0223] <7 P- -X7 

XtPT >-9-— h£ 1 : 3 (=Ej\stt) [ZTJI^U =7 4?— 

a t±itz (Rapid DNA Ligation KitN Fermentas) 0 

• iz^ofro 

f— v 3 u L $-ffll^TAIi®T0P10 chemically Compet 

entCell (Invitorogentt)(DMM^i^^^i-otzo f&K&E$k$kft-\t.s MnntftVR 

• iZ^ofro BM^LtzX^M^ P-—$• L B (75/lg/mLX^f 

?Sft:tgJte(cT3 7oCTf-B£i£#U y 5 K£ 

i&itiLtz (QIAprep Spin Miniprep Kit, 0 

K£$\ ph IL18mut-H i s t Ltz (IB^Jft-^ 4 8) 0 

[0224] pSP3B-hlL18rnut(Dtim 

e7^XXlfi^0H U 7°Pt-$—K<tI4n" Ltzh 

uman I L18mut$-IB Ltz v-f £ — (tf 3? -r Xxf- All®) 

fr0 «!E^£I2I1 8lz^fo PSffl[ilSlT0<bfcyi?&So 

hffiiw 

5 KphIL18mut—His 5 n g $-|iM<!: LTN hlL18mut=i— Kpl^^Pr 

imeSTAR (R) HS Premix 7N&i££*±) l-T P C Ri^i Lfco 

7^-7-1 i, IL18 F2?°^>f T-&t/IL18 R2?°^>f 
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-cos' fji 5(iu) „ p 
CRSilzi L — 1 8 0)cMim(D 77^7 

-mi&fi-otzo PCR®7°P^7Alt 9 8°Cei 0#s 5 5°CTf5£J\ 

7 2 °CTr 3 08)^3 0^-? ;MT O 7 2 °CTf 3 0 # t Ltz 0 

PCRS10-SJ, DN A;lJtT-^D ~tt tlZ 2 "/oTtfP-X^U ( 

1XTBE buffer, PT-T KA lJ ) dTl^S!] U 

MO. 5 k b p(7)v>^;u/<> KTfo<g>$£fitHU 

•otzo 

[0225] 

?°^X5 KpSP3B-TNFalpha 5 n g Zimt LT, isfTJi,*??- KSP3& 

t/^£—fte£PrimeSTAR(R) HS Premix (* t> 7N£i££*±) l:tP 

CR±irpsLfr0 7°7^?-tts vector F3?°^-f T—&t£vector R2?°^-fT 

- (i1 4) T-(7)5' fJ1 5i&S(£, -OV—h(Dttm 

t^m^mmtLtzo PCR07oP^7Alis 9 8°C-ei 5 5°CTf5 

fP\ 1 2 °CTr 4 #£ 3 0 +M ̂  ;MTO7 2 °CTr 3 0 fp t Ltz0 

PCRS10-SJ, DN A;lJtT-^D-<!:<!: tlzo. 8%7Jin—x? 

JU (1 XTBE buffer, P7^ KA lJ ) [ZTl^S!] 

£*TI\ ft4kb p(7)v>^;uA> KTfo<g>$£fitHU 

fit & o tz o 

[0226] [H16] 

lx 11 r>Sl>3B~ h l ilBisut €> Ii ii ii 7 7 1 -

Sequence FOR 

i 5' - - 3'} JSfOfJuipt 

1LIS Fi prssncr TACTTCOOCAA<SCT«$C 

iUS R2 j^msr O A 0 C A O A A O QIC • AT € A A TCCTC <:?TTC TOO A CO OIX > mssrt 

vi?c«<>?wF3 primer 0 A:IO ACC TTCTOCI CGTAOCO v««tor 

vector E 2 ps: smes CAGCTTGCCaAAOTAOOCGATOGTCAOCTTaCC vecto!" 

[0227] <7 P-_ 
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— 1 0 0 n gSUV >f"— h 4 0 n g £In-Fusion Advantage P 

CR Cloning Kit (£ t 
'Ol£\ftz0 ^(7)B#N Cloning Enhancer (^7/U?NfciCastt) 

frofcio In-Fusion Advantage PCR Cloning KitCDMnnift^lrl-^o 

tz o 

[0228] ±!E^ Is 7 3. — va >J!xJ&;i£2 u L $-ffll^T^;li®T0P10 chemically Comp 

etent Cell (Invitorogen £t) (7)^M$E^$-^Tofr0 M°n 

lK0J»l3^ofro •"—$-L B (75// g/mLX^ 

;^±S±i!ll3T3 7°CT-B£i£#U ^ft^y^XS 

K$-ttl±SLfr (QIAprep Spin Miniprep Kit, 0 Z(DZ?0=7 

XS pSP3B—h IL18mut t Ltz (IB?iJ#-§-4 9) „ 

[0229] e^xxmnmmm 
y°z?XS. KpSP3B-hlL18mut$-ffll^TB. longum 105A&t£B. breve JCM1192(7)^ 

trnmo-fifczm^xfttzntzo 
[0230] fi.i9 : mie7^Xxa(Db H L-1 8*l//<*g*EM 

MxkiM 8 Xi§tz$&$!kz. tf y -f X"XjIf:Bitidobacter ium longum 105A/ pSP3B 

-hIL18mut&t£##$iJ4Tr!#frBifidobacterium longum 105A/ pBEshuttIe(7) 

W-tZ'J >X h v O $-APS-2S-2. 5SE (75// g/mLX^f / 7^y» 

1 U 3 7 °CT? 2 4 Ltz (;St£<t±S#;&) „ 

^IZN APS-2S-2. 5SE (7 5/i g/mLX^f;M®2 0m 

L y 1 M 'J h 'J ^ ( p H 6 . 8 ) 4 m L £» LfctgJfe 

icN o. 5 o/o&mm Ltz0 3 7 °CTM 8 L 

tz (#Jg&&) o 

[0231] -ttit |p]4§(7)^j";£ l-TN Bifidobacterium breve JCM1192/ pSP3B—h IL18mut 

tztzL, 4B#PB1i§#<!: Ltza 

1. 5mLgfa-^|:i. 3mL<ty, ia^H (1 4, 
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OOOrpm, 5fl\ 4°C) Ltzfe, U L-1 8 

mmmunt Ltz0 
[0232] I L - 1 8;1I|^ 

Human IL-18 EL ISA ^ h (MBL) 0) t hi L — 1 8 £ >/"v 

Lfro Bifidobacterium longum 105A/ pSP3B-hlL18Tr 

9 8 6 p g/mL, Bifidobacterium breve JCM1192/ pSP3B-hlL18mutTr 1 6 

3 2 p g/mL® I L — 1 8t><tfHti£intzt)K =E V <? XlZtil&Z *1# fritz 

o 

[0233] *%mK£, #§IJUL-y hlz^A-r^-drlc^y, 
a - <!: & < 

LtzfriX, $— $—X 

mm$m£Htzm%m^mtottmLx, ic& 
i^Xs femM&ymmzmmumzimt&zttfx^&tz&b, 
m&n&zttfxz&o 
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11^0150 
5 KTrfooT, 

lo, h;u?°^ 

XS KtS)§iIfej|ffl7 7X5 Ko 

[Ii^<112] $!§U4lIS^, tf "J -r X"XjliTf <£><§>, li^Il 1 13 IE 18 (7) 3?° 5? X 5 K0 

[!i^i*3] e7^Xxi6^-efc§, 
(i2[zSEii(7)^M$E^ffl^^X5 Ko 

[!i^i*4] K^, tf37-r K/^T'J^A • P>tfAMfi£ 

!i^i*3lzSEit(7)^M$E^^^X5 K0 

[!i^i*5] ftwtsVi-jistfs IB^IJ#^6-28 <Dik&mm£tzizz<Dmm<D 

t L< (£ififc<7)i&S^££, MBit L < 

ffv^tlSDNAffeS, ifr*IJt 1 ~4(7)^-ftL^-Il[ZSEi6(7)^M 

ffl^XS Ko 

[!i^I16] IB$lJ#-^6, 7 , 8 , 9, 12, 14, 15, 1 

7, 2 1, 2 5^L< (£2 8(7)i£SlE?iJ£fc[£^(7)IE?iJ(7) 1 & L< (£ 

KB 

[!i^I*7] fty&tsVi-Jistfs 8fL<li25(7)i£SlE?iJ(7)^-f 

D N A^tziz^o-ik&^^mxh^s !i^I!6 lzSEii(7) 

KB 

[!i^i*8] #§IJE*Hzy IB5U 

#•§•2 9-4 4(DZ>°n=E-$-iim(Dl&&mi\%L< (£IE?iJ#-§-4 5 

<Dik&mm£tzizz<Dmm<D HL< i£if ifc<7)i&s^££, m&t L 

< [i#flP£*l£:IB^J0l^*UbN"l?^£*l<& D N A Tf £><§>, li^ll 1 ~ 

7 (7)^-ftL^-Il[zSEi6(7)^M$E^ffl ?°^X 5 Ko 

[!i^I*9] #§IJE*Hzy IE?iJ#^3 5(7)?° 

P^E-^-fl^CD^SlE^Jt L< (£4 5(7)i£SlE?iJ£fc[£^(7)IE?iJ(7) 

HL< (£ififc<7)i&S^££, m&i L < (ittJjP^fclE^JTfo^K 
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*£10] mMtizy mm^4 6(D 
&&mm&tzi*%<Dmm<DHL<m&tL< 
[i#iP^FtLfciH5>Jl?^^tL<5 D N ATffo<§K tf*J*1 ~90)^-fHfr 

*1*11] mMtJ-t?y mftm&nz=i-Ft£m 
fcIFV<fo£s Ii*l* 1 ~ 1 0 (7)1^ if ft 7^—Ill3lEi)6(7)ff0M$E^ffl 
XS Ko 

*iH2] mm±>ny &w&m 
£=i !i*I11 ~ 1 0(7)U-ftL^—II[Z=Eit(7) 

KC 

*1*13] <§>M£SC^\ -f>£~?xP> (I FN) -aN 

IFN-^ I F N — 7 N W7^P77-V^P=-fl» ( 

GM-CSF) N (I L) -1a, I L 1 /3 s I 

L — 2 N I L-3, I L — 4 N I L-6, IL-7N IL-10, I 

L — 1 2 N I L — 1 3 N I L — 1 5 N I L — 1 8 N M^i±l5ES^ ( T 

NF) -aN (LT) ~/3s TNF^IJITTKI yX 

(TRAI L) , IPii^=l P--»0^ (G-CSF 

) , -70 P77-V=l P-—»0^ (M-CSF) , 7^P77~ 

v^PI±HT (Ml F) N 6lfil#!PI±IST (L I F) N T$fflflSJ£14 

it&MMmT- B 7 (CD80) Rtf B 7 - 2 (CD86) , Jp y h • 

yfckxs. I>KX£T 
^U>^;U-2N 

JU-3 % 0 'J 4 s 0 IJ >?JU- 5 m<DlkW%f£mmMfr b 
fe&ff7bN b® <§>—111? <£><§>, Ii*i* 1 2 lcIE#i(7)^M$E^ffl y°^ 
X5 Ko 

*1*14] &m&mhK mmtmm? (TNF) -a^tziz 
T N FUJIT/H I vXlffl'J tf > K (TRAI L) (7)l^-f 
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a, ii*«i F0 

t&M&SC£=I— Fttmm 1 ~ 1 
miztmoMmmmy^xs. FB 

h v> • T7 5 tf * - h • 'J £ —iffc £ M • " $T 

-lffrb&£fffrbM(£ft£-flTfo^K !i*i*l 5[ziHii(7)^M$E 

5 Ko 

[!i*i*17] HlftAaW, Ft 

Ii*II 1 ~ 1 0(7)^"^ft^— 

X5 Ko 

[!i*i*18] (F 

GF2) N (ECGF) N (VE 

GF) N (HGF) 

t£M&SCfrb&£fffrbM(£>L<g>-flTfo<gK Ii*Il1 7[Z=Hii(7) 

Ko 

[ifr*ijti9] iiMaw, tmm 
1 ~1 0(7)^-rft^-Ii[ZlHi6(7)^M$E^ffl^o^X5 Ko 

[ii*i*20] B?2 (F 

GF2) N (ECGF) N (VE 

GF) (HGF) biiis 

%l&'ptz < 11> 1 13^1-^f-g) S i RNAst'fe 

£K !i*I*1 9l3lHit(7)^M$E^ffl^^X5 Ko 

[ii*i*2i] mm^soi&mzm^tzittmzmo) HL< 
MBit L < IZmZtltzmW^ttlfrX^ZtlZ) D N A IB^IJ $• 

^tj\ Ii*Il1 ~2 0(7)^-fft^-IilZ=Bi6(7)^M$E^ffl^o^X5 K 

(pBifi-SP3B-TNF alpha) 0 

[ii*i*22] tmmi~2i (Di^ttifr-miztmoMmmm?0^*s K-W 
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if £ ft tz imiM b fc <5 o 

[11*1123] aMsJIterojIflfflST-foa, S*II2 2(cfE*£0itfc 

[li*iI24] tf37-f !i*ll2 2 £fc(£!i*ll2 31: 

SH #t 0 il "(5 ̂  Ii ^ o 

[|i*JJt25] tf37-rX*®tf, tf 37 -< K/^f'JOA • 7 KUy-tz^x-f XN tf 

37-< K/^T'J^A • 7>?^£AN • 7-T 

ux, el7^ K/^f'j^A-yxfp^fx, tf^-r K/^x'jO 

A- e^-T^A, If 37 -r K/^X 'J ^A • /fi^A, tf?-f K/^x'J 

^A-^'U—tf 37 -f K/^ f 'J ^A • i]f^ "7£ AN tf 3?-rKA 

^X'J^A • 3XiJtA, M^A • zi 

tf7-r K/^x'J^A • 'JN tf3>i- K^x'J^A • f^^-f 

=iU>X, tf3U K/^X'J^A • -T^x-f^A, t^YhV^T'J 

^7A • tf'J^AN tf 37 -< K/^x'J ̂ 7A • tf'Jj-? AN tf 37 -r K/«? 

T'J^A • ^P/K-y-A, tf37-< K/^T'J^A • -r>fV^A, tf? 

-< K^^'J^A • -r >37y>x^X, tf37.< K/^X'J^A • •< / 

tf^-^A, tf7-r K/^x'J ^?A • 7^7^, tf3>.< 

A • 7^f>TYX, K/^f'J^A- 'J^P^A, If 37 -r K 

/\^Tg^A- P>^"AS tf37-r K/^xu H>A • T^^-AN tf37-r 

K/^x 'J ^A • / 'J A, t'7^ FA^J'J^A- 5-?A, If 

37 -< KA^T1 U ^A • tf37-r F/<&-T'J ^A • /\°;u 

3?P5?AN K/^X'J^A • v^L-Ktf T^7HS e3?Y K 

/^fu ̂ A • V^L— Kp>tfA, tf 37-r K/^x1; ̂ A • 

IP7^7A, tf?-r K/^^'J^A • 37°P^AN tf?-r K/^x'J 

^A-;U5^-Us tf37-r K/^T'J^A • yus^^A, tf37-r K 

f-'J ^ A • +i-x^7 7 uN tf 37 -f K/^T- 'J ^A • x;fr;u K^-r, 

K/^f'J^A • tf?-r K/^f'JOA • x>fx 

„ tf37-< K/^ T~ 'J ^A • -TJIS-? v K37 4 7AN <fccfct£tf 37 -f K/"v>? 
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~r 'J -f 1 flTr <£><§>, Ii* 

II2 4 [CfEiJi(7)m'fs:?-|ij^ti^o 

*1126] e7^ K/^f UOAIHl^ tf 37 -r • P>tfA 

Tr <£><§>, Ii*il2 5 lcfEi)t0iife^$li£t§fao 

*1127] '>£:<<!:£ 1*1 

(D, m&n&tzitmm&m 
t%Ls fti&ir&ZttfXt&s Ii*Il2 2~2 6(7)^"fft^—IIIZSE 

M 0) iifa-?- It j|£ ti ̂  o 

*1128] i&%m&nx&&, 11*112 

*1129] &m&mx 
fo&s !i*i*2 HztmoABl'mmmo 

*1*30] <§>M£ic^\ -r>£-?xm> (1 FN) -aN 

IFN-^ I F N — 7 N P77-i?3 p--»|*|^ ( 

GM-CSF) , + > (I L) - Iff, I L 1 /?, I 

L — 2 N I L — 3 N I L — 4 N I L — 6 N IL-7N IL-10, I 

L — 1 2 N I L — 1 3 N I L — 1 5 N IL-18, MMMWBT- ( T 

NF) -ou (LT) -ySN T N F^Jl7Ttx° h-vX 

m§(TRAI L) , £Pi3$=l P--»0^ (G-CSF 

) , 7^7077-VZ1P-— (M-CSF) N 7^7P77~ 

V^PI±S^ (MI F) N 6lfil-m±0^ (L I F) , Tm^tt 

it&Mllkm?- B 7 (C D 8 0) &t/B 7 - 2 (CD86) N ^^h-

7h>=ix£T>Ml|(7)iM -f x>Kx£^ 

^U>^;U-2N 

;u-3, ^IJ>^';U-4N ^ 5l|(Difrf§T£»J^SCfrb 

£:<§>if7bNbjS(Sft-§>—fItf<fc<§K Ii*Il2 8 icfEitecDiife^ 

o 

*1131] ternsMtfs 



WO 2011/093465 83 PCT/JP2011/051802 

h v > • T7 5 i—ifs — h • \) $0 £ —M & £X$$- VM • - $ 

—Ii*il3 1 [zIHii(7)iia^ 

wk\m» 
[Ii*iI33] i 

RNAsffeS, 11*11 2 7 [ZfEi£(7)afc^$t&i§teo 

[If*1134] i RNAstf, 

(FGF2) s (ECGF) , ifilf 1*1 ( 

VEGF) fc.fctflffHSCSfflflSigJlH^ (HGF) 

<^timonmmmgmmTtzm-s-tzs i RNAS 

T <£>•§>, If*iJt 3 3 

[Iff*I135] Iff*!*2 2~3 401 vf 


