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# OB P

— AT IERREE MR EH E R i R ik

FARARIR
KL ETHAERTRE A AR, KM, TR —FTERRAT
BB R i Rk,

FFRK

NMHEFABEERTRRNI LS HFNHAEANARE, XKLL
M mAEME B L ERMRR. HEERAERRAA EB-E, B
WA RAYTETFNAERELBEN T H ARG HERAEMA
RAE G, Xk ERRARE FIRBTANEEFFR, LA5F
BABHEO R ERERETT oM ERGEHEFATH M, LEAERE, K
W TS E S mIR AR LA w0y B4R .

XAAE

HAET, KAt Lid e, RET —MHTRERARAAKREH M
LR ek ik,

AT R LR, KRLWAT T —FTRIFRAB RS H M LK
mip kT ARk, QAT IR

BB R RN R R A,

B2, RA P HE MR R

B 3. BT T 6 RIR AT BRIk A 0 N4

B A, K EATRAOMAED I ZRATIZAGOH LR m .

ik, PTIEHIR 1 F 69 R A 5 A E N B R B AL, R A:

FHI11. TR 1L REKEE: R 1L AGKEANELMRT, A
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1 mL/REa4h 0.1 %I RFEEZ, WIRKZEE; mAFHE, Rk
J RIS E, AT T B — KM PE F £ A4 K A B4R R O B 3T, A
JZi8 CO, 3 N,0.5~1 h, Ao N L-FRRRER X L- ¥ RBR AL 1 g, sbifiR
KEBHUOREE, REHABA 10 min, F D KIm#ARFH#H#E 10-12 h
MBI R AR ERKE T E; FRFIFHRENK, SR EZ B RIFIK
FBHF PRAT

T2, REIEHRENH L HIR385gBHIEHRAZE IL RAKT,
REKFFLEIBAN CO, X Ny IRIFHL R ECR A, BB A kB, 14 BHI 32
R R AR, BREAREEN CO 3 N, A ZA, &R 5mL # it
ﬁrx OmLBHI B AEAEZREAE Y, RIFBEA30s, kR ETHERKRE, 47

&, #&1F3)REA BHI BRI, A4 &4F69 BHI RARIZRA T 0
N 0.75~1.5 %3 fg ) % BHI Bl R3Sk g ok, KRBT Fro k¥
0 R BIE A 121 °C & /EXH 20 min, #)&-1F3] /K A BHI B4Rz FIK;

T 1.3, TERREAMRG LTSRN FRAELEARETIRAE TH)
B AEA-80 °C kAP EE, FBEAKPEE, RiEiE 20 %egtbfiEFr £ ik
#) &4 69 R B BHI BARIZIR A,  37°C. 180 1/m E%H3TFx 18-24 h;

FH 14, mEAERGLENZ: BI10 mL L& 5 A #%kEFFZE 90 mL
¥ A RE BHIRARIZ R REFMF, 37 °C. 180 v/m EHIEH; Akt
e R A BHI BRI R AE A ZGAT R, MOh#A, HE 2h M E ODgonm 18,
BAEZE 48 h, ERIBAHM 3 ANF4T; VA ODgooum 18 A RALAR, IZFRAT 1] A
AR, SHIRE—F PR SEARB LK,

Tk, Prik BHI3E /RG24 1 L B4R BHIZ2/RERSH 10 g
MBEGAM. 175 gFNiZd. 5gfdn. 2 g H A4, 2.5 g BBRA =4,
pH/A 7.4+0.2, 25°C, AmEAB/RKEFZ 1L, 121°C. 20 min XH.

ik, PR 2 e RA RO ROE M R B RORE, Bk

T2, FHRIBRARE: HPE 1.2 F REE A REA BHI &k
¥R REFA 2 E 45-50 °C, B ERERE, §F & -Fm—ieK
NRBIAE 3L, ATH3ER LT K E 30 min; F-Fm 2 FAAITH, BN
R, EHET, BERY, FEREEIEZTLE, #E 1 h #EHREAZE
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B BT K, Pl XA-FR-FE. L, B3

IR 22, BRABEMNZ: EREIAEET, RAEKFSHGE &,
I 1.2 FH S5 69 LA BHI RARE FR AN A BIREIR, 4% 2 BHEF3E
12, 1/4. 1/8. 1/16. 132 84k, BRBAEE, A imEMED 20s VAL
w8, B 5ERE TS RAWIE A, dn R RIE S B A8 KR 6 BHI
A Ao kAR iR 6 AR A EAS L H R 49 ODgoonm 18, A
AR AR 3 ATAT

FIR 23, HBRAEFNARRKE: ERATIAELET, BBRAZE 1/2,
/4. 1/8. 1/16. 1/32 HlEAR 60 A ik, HHAT 10 1245 B AAE; A T3H e
BAB L — A 10°~10°, BB EM 3 ATAT, RAmrRASES G,
BRI 100 uL B &, AR PR 2.1 F 4] &-45 69 BHI -FAR L FF A iR AR
¥, BTG, XE 10-30 min, FHBRELZDBRIKE, B E-FKR, K
NRBHFHEAR B AR FIRAIAE3E, 37 °C 3245 24-48 h Bt Hatf7it
¥, BERAREFE, APP EHEXGFRAEEALZRT, ARHAZH
k% RAK, MARREIRS;

W24, BTG BRI IR EEUE 30~300 89-FAR, A A4
BBz 1% A Windows B 7 @ B 2 Fo R AT 40 8 4 WinOMeter V1.5,

kM, PR3 T ARRESREEAG KR, BRA:

VA ODgoonm 1B A AE A AT (X)), B RIREHMAEFR (Y), A Excel & Origin
8 4| XY #.2 B, BdAMMESFE —FHTHE, AR -_FAEHAE
LMK AR, R°>0.8 HiRA KM,

STk, PR B IR 4 P e 45 R A T e A AT E R AT AR R
i %, EARA:

TR A1, Bh LR mieeERER: T 37 °CABRBEMmLs, #
/i DMEM/F12 % 43& 3k /e 37 °C. 5% CO, t9tafit3e fc4f P35 48 h, iE
FAER 3 RAEF T HATIEX 5

T 42, EFIFENRG IPEC-I2 @itz , B & MBI FRAT 69
IPEC-J2 iH1t, REHE 1x10° M mfe/sLe F 4 e i fr £ 12 JURP,
FI A RAAE F 69 DMEM/F12 AR 3T CREA 24 hATELENMA
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T 43, RATBE-80 °C AH/HTRFRAARUTT KEFH, 18 h
M E L ODE, FIRBRI Za il &t AmB e,

TR 4.4, FAHR TIAFRAB A IZIRT 3000-5000 rpm 53 5 4
A, kb, A4S A L DMEM/FI2 3244 &4

IR 4.5, #B MOI=10 #9752 THEFRABRIEAT ZF I 42 F69
IPEC-J2 %4afis, EF 37 °C #&5~.

Wik, PFTiféd DMEM/F12 T 23R agamA: £ DMEM/F12 A sk
ARG AR E w10 % FBS, 5 ng/mL EGF, 10 Um HEPES, 1 % .

ik, PR 69T 35 F R B R MR A Akkermansia muciniphila.

ik, PTE &R M LR ek IPEC-12 4ajie.

5IABAA, KL T VAR 150A T HRARMR:

1) RAAA BT HR AR AN RS R A S AR F TR, BN
ATIX B A Ay e £ TR S G B 5 18 T M) bR fm e el EAFRE.

2) REARM G REIER G TR ekt @S REAH ST
o Rt BAEIERREEZRME, RAEG, ASHEERAR
b & 2 0 £ R e AR A e R S RBBEASLE, RGFRAE.

3) AL AR AT IR SR A P AR AT S 2 B R e s
AT HE. Rt 7. MXARAREONEALITF, REBATERRAT
IR B 2 LR R TR BARRER AT, AIZ AR A
A3 A R TR B b R RS R

LR, FHRLPGIE— su it R — 2 F BB AT LR LT IE 6 BT 3K
REE.

W B 34,58
SAE BT UELBR 64 i B B SR 3RAE ST R R BR Gt — B AR, M AR AR PR B — 3
> RE BT B R A ALV R TR, F MRS AL A 6
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FUPRE, AEWEF:

B 1 B KK Akkermansia muciniphila ¥9¥5 /A ¥ & Sir &, HF,
A B A Akkermansia muciniphila 94 K &; B BAXRRHBEHET
Akkermansia muciniphila 9 OD 18; C B Akkermansia muciniphila OD 185
B AR RIS K F

B 2 & KEZ 9 Akkermansia muciniphila 5% =M LR tafe. (IPEC-J2) 3
AR AX200); £+, A8 A EF IPEC-I2 @A, £ B A Akkermansia
muciniphila 55 1PEC-J2 fafe k3%~ 24 h 97 %,

B 3 &K% A Akkermansia muciniphila % IPEC-]2 %8 ' % £ 3548 k3K
R EXFo9Fh; P, CON AxtRaamit; A-24 h 275 akkermansia
muciniphila 3357 24 h G4 IPEC-]2 8. * KT £F R F (P<0.05); **
ATERMEZ (P<0.01).

AR KT X

VAT # B 5 e 9] k1% am LB AR R B 89 5256 7 X, FE At AR KB S A 2
TR FHAR T B R MR e 4K 1) B A AR AR T 244 5 AT AR B Ao R AR S4B VA
F .

FE A 1

— AT RREARE R LR min Ik, QAT SR

T, RASRAEENE FHRAGAEE (OD) 14:

BB 1.1, REKFE: 1L RGKE LT, o ImL A=
SHA 0.1 %I REF R, SRR EZE & A G, Rk FIRKA I,
BB Bl —R M PE F A2 A AR AR T BT, KRB CO, K
N,0.5~1 h, e N L-FHRERX L-F AL L 1 g, AR EIHhaRE
&, REBAREA 10 min, FH D Kie# (REHD) REHHE 10-12 h 7T
MARBN B ARA R ERKFE; BRAFFORENK, 9EEFE M RIFHIK
B RAF

-/E‘:-‘:P> QJ/I\ /&&éﬁ%J%ﬁﬂi‘ﬁ ARIX 0.1 g]]f:\iﬁ\* A K A8 K E
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%2 100mL4 Clth; ARFAFENLRIETA, EHRAFRZT a8
ATARE, AN TERARHAIRLLZTAIREATE; L-FHRERK
L- ¥R B, L-FRAREAERME, ALK, EREKTHAA
oF, BRZHRAF MR R AL, HRAMBRELAIFNR.

T2, REIZHRAENH L HIR385gBHIHRAZE IL RAKT,
REIKFFEEN CO, R Ny RFF LR FCKRE; A IR S, 1% BHI 2
FRATAEM, BRREAEEN CO R N, AHdh A, B A 5mL ki
ROmL BHI AR ZRAE T, RFEA30s, kB EFTEABRKE, 47
e g, #1&M2RE BHI RARE A, AH 4569 BHI RAKIEIILF o
N 0.75~1.5 %3 fg 4] % BHI BRI SRk ag ok, K ERERT; Fro k4T
g L AIEFH 121 °C & /E K E 20 min, 4 &3] R A BHI BR324,

H, BHI 3469484 1 L B4R BHI 32 s b 10 g &6 Fk
17.5 g Fixdy. 5 gafudh. 2 g B EHE, 2.5 g BRBR A =44 (Na,HPO4),
pHAE 7.4+0.2, 25°C, Ae&4B/KERZE 1L, 121°C. 20 min X&.

Y B 1.3, Akkermansia muciniphila ¢ 3% 33~ ¥ RGLEELGE XKL
F R R BATAN-80 °C kAT IR, AR T MA, KRB 20 %4 bl F
2 LR H &40 RECBHL k2 Fr Ak, 37°C. 180 1/m K %37 18-24 h.

FH 14, mEFARGEMNZ: BRI 10 mL LR F HE%REFFE 90 mL
FA REBHI RARIZ R REFT, 37 °C. 180 r/m EH3TH; AR
A 04 R 2 BHI BRI FHRE AT OB, MOhA, £1F2h ME ODgon 1H.»
B E 48 h, HABHIM 3 ANFAT; A ODgooun 15 AT, 350017 2
AR, SRR —5& TR SAELARBL, WwE 1A FTT;

W 2. R PR HOR M R B R IR

I 2.1, FARIZFAREARE: HFHR 1.2 F REFEHEHA KA BHI Bk
BRI RAGREFAINE 45-50°C, A B RERERE, SH EPm
—AANREB AR, ITFFSEN ST RE 30 min; HF-FmE FAHAHITIT,
BINIERL, 2FET, B8R, T2 ETFE, #F 1 h, #E2A
AT E BT Ky, AWH XA FHPE. ROA, R, Fmi
e B B kR AT, H— R PR EANEFERE, L RN RE
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E—ALERE ., A EERERE, EERRRSGEHRA, BHRERERIE,
TAEZEBEAKN R, AR EAHREEKY, LLERTFHRIESF.

B 22, BRABEMNT: EREIsEd, RAEKFSHYE R,
A FH 1.2 F S5 69 LA BHI BRARE FR AN A BIREIR, 4% 2 BHEFE
12, 1/4. 1/8. 1/16. 132 thE R, ARIBHE, RBHEMNED 205 AR
B4, B HERE BB WIE A, IR R E IS B A0 FLARAR 49 BHI
A Ao R E N E EiR 6 ANREAEARE B &4 ODeoonm 18, B/
WA AL 3 AFAT, B 1B B w,

B 23. HBRAEMNRRRE: ERETAEEY, BERERRAZ 1/2.
1/4. 1/8. 1/16. 1732 #BAR B A &, AT 10 154 A, A T4 a9
BAB L — A 10°~10°, BB EM 3 ATAT. AR ASEH )G,
AR IR 100 puL Bk, 2R 2.1 4 &4F49 BHI P L5 R R AR
¥4, BTG, XE 10-30 min, FHBRELZEBRIKE, B E-FK, K
NRBEE AR E T AR RR B TAE3E, 37 °C 3545 24-48 h x|y %t A7t
B, ZERAREFE, APP HZHERGFHAELEALZRY, HRDAZH
kL RANK, MRREFTE.

W 2.4, W EHE BB BAE 30~300 #9-FAR, AA AR S AL A
Windows § & B 24+ Ao AT 4L B 24 WinOMeter V1.5 GRE, #'%, &
#E,3F. (2016) AT Photoshop FwitZAHAF M T AT 4 LB %4937 7 ik
WA FIEIR, 7: 1646-1648.) Fohitsk, FitAEZHEHRT O @ EHK.

A, FHIRA G T RFF TR E BHE R AR R, (2-FHRIEFAN
KB R AT EH T A F A, REAARD 12 h TH-FEE %M ER
X.

T3, AERARRESRBEAAN X FZ: A ODgyoum 1B A ALATE (X),
BRI ANEAR (Y), A Excel 2 Origin 8 44| XY # & B, i &0
SRE—F e Eahk, AR —HFRTHEAMXZ; Wwh 1C T, 133
—% Akkermansia muciniphila OD 145 B %40 KM 542, 1EA A B S mie
SR ST 4 B N mE BRI

FIR 4, FEATROREYIEF ZRATEHRGH LK @it 4.
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HIR 41, LR mieeiERESHR: T 37 °C A B = ez
(IPEC-J2), #|/f DMEM/F12 % 4 i%z‘%;ﬁ% 37 °C. 5% CO, # 4m 03z 3c 48 F
¥R 48 h, EFHAER I RVAEF T HATER EL.

HL %, DMEM/F12 TA3ARANGLRA: £ DMEM/F12 Aakiz k6
F AR EAm N 10 % FBS, 5 ng/mL EGF, 10 Um HEPES, 1 %% 47%.

R 42, EHRFTRE IPEC-12 4aft)e, & 58 PR3 FR T 49
IPEC-]2 réa b, KRG 1x10° A /3060 F) 4 et £ 12 3Lk,
A RAFAEE (R40)89 DMEM/F12 4354 37°C 347 24 h A T a4
R (N
BB 4.3 3 ATIE -80 °C 7% 7589 Akkermansia muciniphila #4748 X3% 7,
18h Em 3 OD 14, #IRFR| I ELeiirfimkitAaAKE.

YW 44,35 H Akkermansia muciniphila %93 #~& T 3000-5000 rpm &
85 oAr, R LEFE, ARSAFEY DMEMFIR2 AT EELA.

W 4.5, 3B MOI=10 87 =4 Akkermansia muciniphila 3Ff 23 3
2 89 IPEC-J2 @, EF 37°C 3, BAFAIE IR B AR a2,

Y5, FI R B RMARRATH S FIE, P Akkermansia muciniphila
5 IPEC-12 #93k33 90500, mlta 'aémﬁ i% EwAEK, B 2 T,
Akkermansia muciniphila 5 IPEC-J2 mJie. 3357 24h /&, @0 693 £ e
K%, mighl ey sy,

F I 6. FIH qPCR L AN IPEC-J2 5 Akkermansia muciniphila 3%
e BB i%HEE& G Z0-1, Occludin, Claudin-1 #9 3k B & i, 40 Akkermansia
muciniphila 3 % 3 8 _E R it % B R BH R,

B 3 Praw, i#@idfE) E MBS KL I, IPEC-J2 @mieyy Akkermansia
muciniphila 3£3% 7% 24h &, a8 49548 'S, @R =R EY; R
Bf, KA real-time PCR 7ML FiEZEZTANERRLZEZZFT AN,
Akkermansia muciniphila ¥ % % 3% % IPEC-J2 e+ % %% 4 Claudin-1 9
mRNA & X5, BEb, KRANELE)IIZRF IKIESE Akkermansia muciniphila

W] HE SR M LR It A R TR T e, A TR s el B v, A A TR



B A R

BEERGFEF, ATFTRAEFHMS, PiABREIRENSE TR A
E, FINITRRAT 0.5~1 haTH; S T AEEZRBREIEFFAANARALE
EQ M oe, AR 75 %l R mA TG FTEBNER, THIZBREFZR,

LG T SRR T KU 0 TRk A, A2 e RTHTIE, L % RE AR
KRR B P T AR a9 5 X, R A A AT A 25645 69 HERR, fa =T
T E&AT LML A . AE B AR, FHHLS AT T AL PMAAEE A, @i
R HF BA K ARG AR RS IR RAT R F) . T RARRA R PT 34T 64 B Sh A=
TAC T B KO A A S T, U2 A2 KPR BT R B R A AR 47 S B



