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. —MERATFEMHIMARKMBEIEFNLTLFLEFE, HFTEET, RUER
EtA 101 ) DMEM F F12 RAERESRE, MRS E. B%EA. 28K, N
M. AEA. B-HELE. HEITE. BREAVEEEBRERSEAK.

2. MFEHHER | Frik T, REET, iR REhingk
RIRL g RE, BFEPHENALMETESHE SIGMA A7 R BXF AT .

3. MIESCRIESK 2 R BB RE, AFIEAE T, WMETEE B Mn FI/E Mo
F/8% Ni F/8% Se /8L Si FI/8¢ Sn F/8K V.

4. WERFIER 2 583 PR B MR, HISTEET, BEEEZLTHR.
RO ZEKAY . B R SRR .

5. MRIERRIER 2 B 3 PR M FEEFFE, HIFEET, FricmLm e En
BERER. NLER. NERE. EHER. HEKR. 88, SE5%. HER.
B, 68K, BERNHAER.

6. IRIEMBFIER 5 FriRfEmEssreg, HIFEET, BREHRKBEFEAS M
TRWT:

D %ix P FE LR
THLEE(mg/L)

CaCl, HALES 116.60
CuSO,-5H,0 W4 0.0013
Fe(NO,),"9H,0 THERE 0.05
FeSO4-7H,0 Wi 0.417
KCl 4L 311.80
MgCl, R 28.64
MgSO, Wi 48.84
NaCl EUx 6995.50
NaHCO, R 2440
NaH,PO,H,0 B —ae | 62.50
Na,HPO, BBE_4 | 71.02
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BCOA =R A ER2/30

ZnSO,7H,0 R e 0.432
L-BHM (mg/L)

Alanine HNE®R 4.45
Arginine-HCl BER 147.5-210.5
Asparagine-H,0 [TABEE 7.5-67.5
Aspartic acid AR ES 6.65-26.6
Cysteine-H,0 Ly 17.56-35.12
Cystein-2HC1 PrE KR 31.29-62.58
Glutamic acid BER 7.35-29.4
Glutamine N 584-1168
Glycine HE™M 18.75-37.5
Histidine-HCI-H,0 HEM 31.48-104.93
Isoleucine REER 52.4-131.0
Leucine EE® 58.95-157.2
Lysine-HCl . HER 91.25-182.5
Methionine AR E 8 16.39-59.6
Phenylalanine EHNEB 33.0-82.5
Proline i g0 17.25-34.5
Serine “EB 26.25-94.5
Threonine HEB 53.55-95.2
Tryptophan kN 8.16-51.0
Tyrosine:2Na-2H,0 BRE R 55.79-139.5
Valine HER 52.65-117.0
Vitamins/cofactors(mg/L)

Biotin EPE 0.0035
Pantothenate-Ca o k] 2.24
Choline-Cl BB 8.98

Folic acid H- B8 2.65

Inositol iYL 12.60
Niacinamide Y B ik 2.02
Pyridoxine-HCl #4: % B6 2.031
Riboflavin M E 0.219
Thiamine-HCl k& 2.17
Thymidine Ry 0.365
Vitamin B,, #er:EB12 | 0.68
METTE (mg/lL)

Na,SeO, NI T 0.0008-0.0035
MnSO,-4H,0 MR 0.00008-0.0008
Na,SiO,-5H,0 RERRY 0.002-0.01
(NH,)Mo,0,,4H,0 HBE 0.0017-0.017
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BCOA =R A R3/3

NH,VO, A 0.00006-0.0006
NiCl,-6H,0 Hie 0.00002-0.00024
SnC1,-2H,0 UL 0.00002-0.00023
FE ST (mg/L)

Glucose HiZiv 1000-7200

Na Hypoxanthine IR FNE S 2.39

Linoleic acid DIR ]2 0.042

Lipoic acid ER 0.105

Phenol red LAFAN 8.10

Sodium Putrescine-2HCI JE% 0.081
Pyruvate-Na HEIRE 220.00

SR 5-10

¥eEa 5-10

BAEA 0-100

BE (mg/L)

e AN 0] 7N 0.036-0.362
WK 0.039-0.392
2 0.006-0.031
=8 0.0027-0.027
BHEZE 0.61-1.83
LIk 1.22-12.2

T BERFER 1~5 TN EMEEFENNA, FEET, ATHRX
RAML. rCHO ZAMLER 293 40 A F 15 ARG SR A0 i o B ARl S R
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BT 2 30 Y040 K AR SE 37 () TC i 7 3 97 2

PR G

&KW RS RANEREEEFESRPATAS G, S8, BREAE
B %Y R T i R R
BARHER

ARG DR BN T A& R EYEE YRR RS, R,
RESE. RERAWET. EKETF. SeMEiRUEEHERNEARARYGYSE,
RS EPEETERM—ER (5%—10%) W4 ILE, mFEPEHFAREKR
WL KET, WE. REEA. WERT. METEUREENERDE, TR
Kb {R i 40 L i A KPR K

AT, LA R RIR B 80
(1) MESHZHRE. EFRIERERNTEE,
(2) ARHLS M 8] 2 R = S bR R R E 7
(3) KEMEERAMFEMMNT TirsBatmgE, EREEAR, BRREE,
(4) #WAMBEFOMELET S EANFRURELR, TEEXWR"HHRLHRE.

AT RRMFFHRAESFHEGRA, N\ TERERFTASTHRENFLMFEFE
MR IF R LHE, Darfler $IFR T CITTL TMiEHE 7%, B DMEM/FI2 (1: 1) A
HAEEESREE, B 1.5Smg/L MBS E, 3.0mgL MHEEH, 2nmoVL HEE, SmgL
it e ERE, 1.Smg/L [ B—HMBEER, 0.5mg/L M EhBEBEARARRE, AT HAHE
Y MRAIEESE; Murakami ZJT % T DMEM/F12—ITES K&, €27 DMEM/F12
PR ERMT SmyL FBESE, 2—35mg/L MES%EH, 20umol/L ZEEM, 1nmol/L
WIEERS, SIRFFER N TR .

55, REEF US.P. 5,063,157 Bl K& B0 LT 5 57 2 A T 0 FLah Y0 4 8o 3%
FF, TEEAIEFEPFMTHELED. BSFE . HEF. beta-D-xylopyranose derivative.
WRMZh, R—REEAHERE: LXELH USP 4,443,546 MRS —KBUMEER
Br#E: KEEF USP 4,657,866 W B —Me 415 B (chemical defined medium)
MEREFERTEFRIDIAN—LARER; KMER EP. 481,791 AF—FAT
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CHO MMMEMFEIEFE, ©aHEK. BELRYH. Erif. 5. EER. 5. &
KEFHHE LTRSS
Bil, SAXRENHLATOEEFERITRIFNATERNDHARER, W
GIBCO 2 ) B F 2455 78 41 L ) CD Hybridoma 34385 . Hybridoma-SFM 3537 % . PFHM-II
Protein-free 573, AT CHO 41/ CD CHO #5355 . CHO-s-SFM I 5f#:; SIGMA
/A7 i) Hybri-Max %%,
EREMFHEFELT S BMRR, KERBEHFRRMERK, EREMN
WEERBHRA:
(1) EfrEER, RESERIBPEER; MAEERREY) RN
(2) BHFBRBFHAAMBTRL, FXHFOAREERE SBELIE~FAN
-
(3) HEEHEBARBRIFMIFAREK, AEELISBARREYINGEHE
K, EZ¥K;
(4) BFEMNMAMERBORFERE, BF -—MEFERAEES - NHRKBHRE,
T AE & K41 AR SR LR
RHAAR
AR HTEEMRROBARRBET AT —FER T2 MIYH AR RN M
B, URRIAABARFER LRI,
ARAKERTZHIPARKAEE RO DFFFERLUERIN=11 #
DMEM # F12 Wb ERESRE, WMMESE. HE%EED. LMK, WERHBES.
B-FMEZEE. WMEBTE. BE. DREAERERL

¥33 DMEM F1 F12 44 7E GIBCO B, SIGMA AF~HBF LHEAT, &
(ART2H, ARUREER, TRA®LILKZSH, I GIBCO 5 SIGMA AF#)
FE

R U B AR FENAT T RBUNT:

D% % R RIR | AEFET

Tl Hh(mg/L)

CaCl, A SIGMA 116.60
CuSO,5H,0 R SIGMA 0.0013
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wow B 3/l

Fe(NO,),-9H,0 RSk SIGMA 0.05
FeSO4-7H,0 MR E SIGMA 0417

KCl w4k SIGMA 311.80
MgCl, S4eE SIGMA 28.64
MgSO, M SIGMA 48.84

NaCl s SIGMA 6995.50
NaHCO, mEE S SIGMA 2440
NaH,POH,0 BEER — S SIGMA 62.50
Na,HPO, BB E SIGMA 71.02
ZnSO,7H,0 TRBERFE SIGMA 0.432
L-8EM (mg/L)

Alanine AER SIGMA 4.45
Arginine-HCl KER SIGMA 147.5-210.5
Asparagine-H,0 I & BEE SIGMA 7.5-67.5
Aspartic acid A& ER SIGMA 6.65-26.6
Cysteine'H,0 A e R SIGMA 17.56-35.12
Cystein-2HCI beE BB SIGMA 31.29-62.58
Glutamic acid B SIGMA 7.35-29.4
Glutamine B & BERL SIGMA 584-1168
Glycine HE SIGMA 18.75-37.5
Histidine-HCI-H,O HEM SIGMA 31.48-104.93
Isoleucine SEEB SIGMA 52.4-131.0
Leucine E& M SIGMA 58.95-157.2
Lysine-HCI A R SIGMA 91.25-182.5
Methionine z2p ke N SIGMA 16.39-59.6
Phenylalanine EHEBR SIGMA 33.0-82.5
Proline R SIGMA 17.25-34.5
Serine YE SIGMA 26.25-94.5
Threonine HEE SIGMA 53.55-95.2
Tryptophan B SIGMA 8.16-51.0
Tyrosine-2Na-2H,0 ERE BB SIGMA 55.79-139.5
Valine HEB SIGMA 52.65-117.0
YA /iR (mg/L)

Biotin M SIGMA 0.0035
Pantothenate-Ca 2 BR4S SIGMA 2.24
Choline-Cl RB R SIGMA 8.98

Folic acid &8 SIGMA 2.65
Inositol e SIGMA 12.60
Niacinamide Bk it SIGMA 2.02
Pyridoxine-HCl Y44 F B6 SIGMA 2.031
Riboflavin BEE SIGMA 0.219
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wow B B/l

Thiamine-HCI il SIGMA 2.17
Thymidine Ry SIGMA 0.365

Vitamin B,, e E B12 SIGMA 0.68

WEITTE (mgl)

Na,SeO, DI T ] SIGMA 0.0008-0.0035
MnSO,-4H,0 MM SIGMA 0.00008-0.0008
Na,SiO,'5H,0 EEA SIGMA 0.002-0.01
(NH,)Mo,0,,-4H,0 HRE SIGMA 0.0017-0.017
NH,VO, HEBE SIGMA 0.00006-0.0006
NiCl,-6H,0 S SIGMA 0.00002-0.00024
SnCl,-2H,0 5 SIGMA 0.00002-0.00023
HER4 (mg/L)

Glucose iRk SIGMA 1000-7200
Na Hypoxanthine IR NS s SIGMA 2.39

Linoleic acid I SIGMA 0.042

Lipoic acid M¥EE SIGMA 0.105

Phenol red [AFAR SIGMA 8.10

Sodium Putrescine-2HCl T8 R SIGMA 0.081
Pyruvate-Na A E BN SIGMA 220.00

BESE SIGMA 5-10

AR H SIGMA 5-10

AEA SIGMA 0-100

BE (mgl)

SALAT R SIGMA 0.036-0.362

K TR SIGMA 0.039-0.392
Zk SIGMA 0.006-0.031
HE— R SIGMA 0.0027-0.027
B-SiE LM SIGMA 0.61-1.83
ZNERE SIGMA 1.22-12.2

ARPREFEN T ERTIE RN, TRAEMNITES LRASBEWRT

PR R A4 7K B BT 4l 4 7 A

AR SFET A TRAEAM. 1CHO 41/, 293 40 sS4 ffu R B4 fa gk i %

REFNRELELET . ERFUTRA:

1. RESIRZ AR AR R HIAEK:

2. EMMAK. FYIRIETTHSF MFEHEFRERIT A S,
3. SRR BEAETR
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4. SHBRMERENEBEAR, FAT=0H0o AL, BB REKRER:

5. MRARER, E&TRAEIALA;
BEEMNR, ARVFMEARNELERFEER TS 4k 4 MR 0 gL v &
7, RSB A M IRE B, RERE R AT RRRM MR,

Bt el 52 2R
B 1 % HB58 Z%30 8 4 i IE S 3 SR A A K 5P RIE 12

2 b CHO 4 USRI A AL K 5P Rk Hh 4% .

A 3 AHLE RS 293 AR A K LR .
RS
SEHES 1
2 K B TR A T L 7 3% SR WY A T 2% 30 R A0 L A R o R R VL B 5T, SRR A
HRRST T -
M5 B E BT
THLth(mg/L)
Ca(Cl, '\ 116.60
CuSO,-5H,0 R4 0.0013
Fe(NO,),"9H,0 THR 0.05
FeSO4-7H,0 RIB T &k 0.417
KCl1 i 311.80
MgCl, & AvEE 28.64
MgSO, M E 48.84
NaCl g 6995.50
NaHCO, RS 2440
NaH,POH,0 o e K 62.50
Na,HPO, BRE — 71.02
ZnSO,-7H,0 42 0.432
L-EEM (mg/L)
Alanine HE & 4.45
Arginine-HC1 HER 210.5
Asparagine'H,0 A BE 7.5
Aspartic acid WEE . 26.6
Cysteine'H,0 > EE R ' 17.56
Cystein-2HCI e = B 31.29
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W He/110

Glutamic acid HEB 14.7
Glutamine B EBERE 1168
Glycine HE & 18.75
Histidine-HCI-H,O HEAR 104.93
Isoleucine BREEM 131.0
Leucine EAM 157.2
Lysine-HCI HE R 182.5
Methionine FRE s 16.39
Phenylalanine EHEB 82.5
Proline i 345
Serine “EHB 26.25
Threonine HE 53.55
Tryptophan EER 51.0
Tyrosine-2Na-2H,0 BRE 139.5
Valine HE 117.0
Vitamins/cofactors(mg/L)

Biotin L 0.0035
Pantothenate-Ca Z RS 2.24
Choline-Cl B, 8.98
Folic acid HEs 2.65
Inositol LR 12.60
Niacinamide HH B 2.02
Pyridoxine-HCl Y$E4 & B6 2.031
Riboflavin BHE 0.219
Thiamine-HCl Rk 2.17
Thymidine E 0.365
Vitamin B,, #i4 & B12 0.68
MEBEITLE (mgL)

Na,SeO, DI T 0.0016
MnSO, 4H,0 MR 0.00016
Na,Si0,-5H,0 ERY 0.005
(NH,){Mo,0,,4H,0 HRE 0.0034
NH,VO, MEBE 0.00012
NiCl,-6H,0 g 0.0001
SnCl,-2H,0 IR 0.0001
HES (mg/L)

Glucose kL 6300
Na Hypoxanthine VR B VR A 2.39
Linoleic acid YK 0.042
Lipoic acid MR 0.105

10
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Phenol red [AFAN 8.10
Sodium Putrescine-2HCl T B 0.081
Pyruvate-Na A 220.00
Bk 5
BEER 10
HEA 100
WFE (mg/lL)

SALTT IR 0.036
Hh FE KA 0.039
2 0.006
HE — A% 0.0027
B-$idt LB¥ 0.61
Y4 12.2

B LRA MR EHBREARBAK, BITREBIEFRE,

¥ HBS8 ZATHAM (M ATCC 3R18) 7E4 K B TR M T MK ¥ S 2 A BN
J&, 7E BF-2 (8E B.BRAUN 2 8)) 2 FHAEY R N3P HEM, EMHERE 2.0X 10°cells/ml,
HEFE 56 /NI R TTHAMEYE, MEVEER N 0.5 (1/day), HE:HEIREANGA K B BTA KT I
EREFRE, BRE 200 MEHREFEERE 1.2X10cells/ml £F, RITETIHRE
YEFFEE S00mg/L 24 (B 1), 5HEEFEMIZFRNS R, HREEMRHK
BESIRE 8 U L. B, fhek 1 AEARERE, MLk 2 HLMMERE, L3 AR

MRIEE.
SCHE 2
ARBAPTRMEMFEEFEATHT 1CHO ARK BT EEER S, BEEN
HARRAT T
D% P TR
AL (mg/L)
CaCl, H4k4E 116.60
CuSO,-5H,0 Wi 0.0013
Fe(NO,),"9H,0 TRk 0.05
FeSO4-7TH,0 Wi 0.417
KCl s 311.80
MgCl, R 28.64
MgSO, M 48.84
NaCl AL 6995.50
NaHCO, BEE 4 2440
NaH,PO,H,0 MR Ee | 62.50

11



200510030198. 9

o

W H8/111

Na,HPO, mEMmE e | 71.02
ZnSO,7H,0 L 2 0.432
L-H#EH (mgL)

Alanine HNE 4.45
Arginine-HCl &R 168.4
Asparagine-H,0 MTABE 67.5
Aspartic acid [TAE 6.65
Cysteine'H,O 2 e = R 17.56
Cystein'2HCl WE R 62.58
Glutamic acid BEB 7.35
Glutamine B E Bk 1168
Glycine HEE 37.5
Histidine'HC1-H,0 HEAR 47.22
Isoleucine REER 131.0
Leucine EH® 157.2
Lysine-HCl HE RS 127.7
Methionine & ER 29.8
Phenylalanine EHER 33.0
Proline HE R 345
Serine “HBR 94.5
Threonine N R 95.2
Tryptophan BER 20.4
Tyrosine-2Na-2H,0 R 105.2
Valine SRE R 93.6
Vitamins/cofactors(mg/L)

Biotin HEYE 0.0035
Pantothenate-Ca A ] 2.24
Choline-Cl RE B 8.98
Folic acid H &8 2.65
Inositol WLEE 12.60
Niacinamide R Bk 2.02
Pyridoxine-HCl #:4: %K B6 2.031
Riboflavin mHEE 0.219
Thiamine-HCl R 2.17
Thymidine M 0.365
Vitamin B,, WHEEBI2 | 0.68
MEBEILE (mg/lL)

Na,SeO, QIR g 0.0016
MnSO,-4H,0 "M 0.00016
Na,Si0,-5H,0 R 0.005

12
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(NH,);Mo,0,,-4H,0 HBRE 0.0034
NH,VO, HEBE 0.00012
NiCl,-6H,0 U 0.00004
SnCl,-2H,0 g9 0.00004
HERSr(mg/L)

Glucose % 7200
Na Hypoxanthine R T VB A 2.39
Linoleic acid LI 0.042
Lipoic acid ¥R 0.105
Phenol red [ AFAN 8.10
Sodium Putrescine-2HCI i1t 0.081
Pyruvate-Na AR 220.00
SR 10
¥HeEE 10
HEE 100
BE (mg/L)

SULTTHI# 0.036
HhFE KA 0.039
2N 0.006
i . 0.0027
B-3idt LB 0.61
V.10 12.2

# rCHO #/fd (rCHO SS3 A2, RiEAPUEMEFID) 7EA K FAFTIA I M i 35
FEFPENENG, 7€ BBRAUN 2 FHAEY R N8P 8F, BFER 2.0X 10°ells/ml,
BESF 40 B EITIAMER:, BEHEERN 0.58 (1/day), HEEIEFERENNARBETRKT
MFEFRE, HIFE 255 PSS HMEE LR 0.9-1.0X 107cells/ml 4, FEYREE%
FF7E 350-380U/L £4 (LE 2), S%EEFERMIEFRNLE RAALL, HR%FEMATK
FEHIRE 6 1 5 5. B, Mk 4 ABFARERE, MZLARERE, W 6 AF-
MRER.

SEHE] 3
ARAFTRRP LM EEFFREATAT 293 AMEEE, BHREENABRRIWT:
D%y Hh 304k 2 FR
FHlEk(mg/L)
CaCl, SIL5E 116.60
CuSO,'5H,0 MRS 0.0013

13
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Fe(NO,),"9H,0 Il S 0.05
FeSO4-7H,0 Tl B 0.417
KCl UL 311.80
MgCl, g 28.64
MgSO, REEE 48.84
NaCl R 6995.50
NaHCO, REBEH 2440
NaH,POH,0 B —EW 62.50
Na,HPO, oo | 71.02
ZnSO,7H,0 il &2 0.432
L-EER (mg/L)

Alanine HAER 4.45
Arginine-HC1 HER 168.4
Asparagine'H,0 NABE 7.5
Aspartic acid MNEAER 6.65
Cysteine-H,0 0. 17.56
Cystein-2HCl E R 31.29
Glutamic acid BER 7.35
Glutamine B E B 584
Glycine HEE 18.75
Histidine-HCI-H,0 HEAR 31.48
Isoleucine SEHEE 54.47
Leucine EHEM 59.05
Lysine'HCI HE B 91.25
Methionine i & R 29.8
Phenylalanine EHE® 33.0
Proline i 34.5
Serine “ER 26.25
Threonine HEE 53.45
Tryptophan 0.5 204
Tyrosine-2Na-2H,0 BE 55.79
Valine HER 52.8
Vitamins/cofactors(mg/L)

Biotin Yy 0.0035
Pantothenate-Ca 2 B4 2.24
Choline-Cl RE 8.98
Folic acid HK8 2.65
Inositol iYL 12.60
Niacinamide Bk 2.02
Pyridoxine-HC! Y4 % B6 2.031
Riboflavin BRE 0.219

14
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Thiamine-HC1 e 2.17
Thymidine B 0.365
Vitamin B,, #EFBI12 [ 068
WEITE (mgl)

Na,SeO, DIl ] 0.0016
MnSO,4H,0 MERED 0.00016
Na,SiO,5H,0 RN 0.005
(NH,)Mo,0,,-4H,0 HBE 0.0034
NH,VO, MEE 0.00012
NiCl,-6H,0 e 0.00004
SnCl,-2H,0 AR 0.00004
HERSr (mg/L)

Glucose A 3150
Na Hypoxanthine R NE 2.39
Linoleic acid RIR:] 0.042
Lipoic acid R 0.105
Phenol red [AFAR 8.10
Sodium Putrescine-2HCI 18 0.081
Pyruvate-Na AR 220.00
B 10
HyEA 10
BHEA 100
W#FE (mg/L)

AR 0.036
Hh ZE KR 0.039

Z i 0.006
) 0.0027
B-$iE LM 0.61
LR 12.2

R 293 HRTEA K I AT KL M R R EOERSE, 7 B.BRAUN 2 A4Y
R AF PR BEATREE SR, A E BN 2.45X10° cells/ml, HE 3 77 LUF HAMRMEK
JLVFEARBRES, HMENENERAKE, PIHAKERY 046 day', BKF
MME R 11.0X10°cells/ml. ElH, ML 7 HISMMER, thik 8 HiGMMLsl,

15
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240 600
- 200 -1 500
160 4400 T
i
G 120 4 300 E
';3 80 4 200 g
% 40 | 4 100 B
0 &: 0
0 48 % 144 192 240 288
B8] ¢ SR
A1
150 500
450
~ 120 400
350 &
80 300 E
= 250 §
by 80 200 =
2 =
% 150 i
30 4 100
‘w 4 s0
0 !- - 1 i A i Il 1 1 A 0
0 48 98 144 192 240 288 338 384 432
bie] Csbed
b 2
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12
e e =
(x10%+10

eRAE/ E%) FELRMILLOI (%)

0 24 48 72 96 120
BHR (-NaT)
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17



	ABSTRACT
	DESCRIPTION

