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ABSTRACT

A low serum medium(LLSM) suitable for the growth of a self-constructed hybridoma cell line,
KA112, was established by selecting ingredients to replace serum. Insulin and sodium pyruvate were
important for the growth of cell line KA112. Various basal media were tested and DMEM gave the
most favorable result.

Low serum medium(L.SM) developed 1n this work showed cell line stability in the culture for more
than 6 months and exhibited cell growth equivalent to that carried out in medium supplemented with 7
% FBS. LSM was found to be applicable to the suspension culture of KA112. The reductiion of serum
level down to 1%(V/V) FBS in LSM resulted in a substantial saving in the cost of media preparation
for large scale culture.

A5 4l uhy 7|Ae A= RPMI—1640 medium® Dulbecco’s
Modified Eagle medium(DMEM No. 240—6309 :
Ae3= GIBCO, NY, US.A.) ©l¢em sodium bicarbon-
obalghz} mjolAA AMe Gubsll 12fopx W ate(2.0g/L) ¢} +44 4 7hdwutol4l (0.3g/L :
2159l Chlamydia trachomatis L2 typeoll )&k &3 kanamycin, gobA|er, &)L A3 F 0.22 u
£ Hylsl= hybridoma KA1127} AR&-Egich m 47mm QE|E 23] Hiodale] A2}, #
KA112E Chiamydia trachomatisZ A3 o] Wds} F FAE A& Adjuekst A8 e 2] AuEA 37}
o] o2& #2}t(spleen) 2] <3lA|E2} mouse myelo- % 52zl Table 13} 7},
ma P3UL(thi7#= atal, o2 6} tig}) & Ax
FHsted AzspAct(1) KALI2= 73 34 A i
od FEYH 5712 S8 F AR @A Aalol
71AE Hojuk Ao 2 Alel Algslgrt. v | Ao = 4AqFRR 24well tissue culture
plate(NUNC, Denmark)& A-&3lg o #5 &%
INERTEY o} 27) 828 S 9l5ho] $60 2 F100 tissue ol

Hybridoma e} chekAk 2 wi#] 7pdale) Ap-g-5 ture dish(=417} 9534, 4&)7F AHEHSI. A
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Table 1. List of Supplemented Compounds
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Table 2. Composition of low serum medium

supplement maker

insulin SIGMA

sodium pyruvate SIGMA
oxaloacetate SIGMA

Pluronic F68 BASF
2-mercaptoethanol Merck

Primatone RL Humko—Sheffield
Peptone DIFCO

fetal calf serum GIBCO

Zofeke 2% 36.5-37C, FEESAE CO, in-
cubator Yol 4] alatgdct. F-gulokolo] 3HA
HEE 984+ 250mie} 1L spinner flask(Bellco,
U. S. A)), 2L Celligen Bioreactor(New Brunswick
Scientific Co., U. S. A.)7} Ab2-5| i},

HIl=e| HM

2+ A7 23k e A (control medium) 2 2-
37 ALAIR ATE QARelste Ay A
geh, Fod¥ako 2 24well plateo] #2323 the 1
o Fof 58l 2| (spent medium)& 7} well ZHE] )
Ast @74 Qdxirk AAR 72ke] MRS §
Qg F(1-2ml)Flstgeh. o) 242730} Br e}
AEEE 3450 AL Aeet

A% g 2

712 MA

AY 2 w4 7]Ed #7159 Aaue B
2 ArkeEe] AMsEglen 1 Azk= Table 20
el sich. A" x)e] Ao dfefujeks 97k
R pke] Exolm R Hr}E) shAe] wi w
glojob g}, 7}e] oAl E3) JAelx}(growth
factor) 9] H7he 7bs8et Hetgict. A7) <
TEollA ARG AdA ANEse 1
8A40] 25 AFE whd, YAZA S gk oI
€ uvistd et dA Yrlekel] w2 TR A
A 2724 <zl ZAHHE @AL Byw we
1AM A S Ao AHE-Eo] F& Azt Mud )
AHel A5l pyruvatee] Eguo] 9lg-g FAst
k. ololl 2hqksled oxaloacetate 9] tiAlE7HE
S AAsRlch PfulokA AHBARE AJgs)
o] shear damageE Z°¢]322} pluronic F-68¢] A
AE o vkl Uo] 48l 29 potential & 7]

Basal medium  RPMI-1640 or DMEM

Supplement
sodium pyruvate 110mg/1
insulin 76 1g/1
Pluronic F-68 0.1 g/1
FBS 1% (V/V)

*Pluronic F-68 was added in order to reduce shear damage in the
case of suspension culture,

871 slste] Hrle] "eAo] Huge] gl 2-
mercaptoethanol¥. A=) (2, 3, 4).

3 2{2IX}t{key component)2| Screening

Azrlgo] ARAYE T2l Falo Fgeode
dhe o2 FAE Prhxe AL dAste] ML
S wiekstdct. oko] Ao dojxl AzS3(10)
AANE Lefsle] xR AAYE ArlRASe in
sulin, pyruvate, 8-mercaptoethanol, oxaloacetate,
pluronic F-68%0|$ich. E%= 1% FBS#H7l2%
MEAQZ ] 7Fs38tA s Aoldrh. AAH mE
A7HEAS A7kste] 1% FBSE Rl MZE w)
FoAs o AMEAS HrkelA kw 19%FBSqb
FU& 7 (control)ell wls) At ATARS B
sdck. A2 e WA LA £ RIHE adap
tations} B 2 APNHE ekl ook},
Adaptation 7|7+& Cell-linemjt} wje 2 zjol=
Holg A97h #o adaptationo] Ae] Hagle
At= BaEe] sirk. Ak Az el ATs)
RAen® A7k B 3o dAzE 7)elr) 98
th5-3 2He screening g a8} gduh(Figure 1). A

= 24well tissue culture plates)] AEHon 1
d A F AMEA) A4 A" A FHu)=)
(test medium)EZE 7}zte] well?] wjz]E mA3H
o3 ojel AlxsEel 4EEE 2Asr). woke
747k ol Folzont thHo] wello| A 3-49 A}
¥ AEAbde] Azt & 279 A13u)A] )
TwelldE wjAsted 797} ojd 22 wellol 4] 4]
EFEEE 34, A7) wye ARk o=
counting& $1 pipettingSel4 & Ao a2
7] A det. 22be] counting Aol 4] 1A
ZEES T8 v AT5E99) AjolE HalEn
2 opA] Fabedeh AldEE BE HrbET) 1% (V/
VIFBSE #7}sto] A2 control(LSM control) &
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Fig. 1. Effect of each component in LSM on cell growth
(Cells were cultured for 7 days in 24-well plate.
LSM control includes all of the 5 components list-
ed plus 1% FBS).

710 & Aba1 o] LSM control 238 z}z+e] &)t
AR AARE we] A< AEAPA HaE
Figure 10| =239},

Al&ol| Al8E A FLEL oF 344 o)Ak LSM con-
trolal 2| o) 4] wljekaldd Al EEo)|gle}. A4 in-
sulin®} pyruvatez} v~ % Q84 epytch

pyruvate®] 7-¢-& Eoldk AnE Bl LSM
controlol| 4] pyruvate®] F7}at A% 799 con-
trole]] u]glo] 40%7}eke] AEAAE Rt ol&
2 Agel wet 2] AF dofubA] ¥ in-
sulin®] 79-2}= thxAql Axfele] A2 5o
b2 AZAR AYPIE AFAA Y B 5 ol
t}(10). %, insulin w4 7|%5¢ 3= 7Zlew
S & Bl ok AgAel dxgc} FAHA
TR 3% CAANA B 5 e ARAARESE 2HA
£ ZAs= 718 nsuline]r H7eX 5% A B
ol AxAAe] 27|HA 4 Abd A #Ad-& pyru-
vate®] ZAglo] 1 f1elog Mrh. o]} Hrto]
Hacin o0 240 Wz 8 WA )
55 3% 5%l Rl F7Hx FF9 Z2.qlo
daEo} Aojx 3% A M7= Ag dido]
cepA] ehotol i,

Aol A heEe AN WAl Al re
37w A EE wlokd A3 Ageite] 1% &
Ag e oldtol A vehdE B 5 dch(Figure 2).

=, dAL% 1%0o]5l7} 9 insulin, pyruvates
& ALg A3 A7t A2 Agale] He A
olth, vhA] wafA] 7\ A w2} 2] ok (glucose E=
ohuleabg) sk nasls) Aol AR A7k A7)
= 7otk o] AFA Ag=EE dAbe A FF
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Fig. 2. Effect of serum content in LSM on maximum cell
concentration(Inoculum size=60X10° cells/ml,
culture time=7 days).

of we} t}E o2 A7ZhEr). Datas Helz] ¢kt
ov} A8 FBSe|A w3 A7}l calf serum o
2 ubrole g 1% Herksksle o FBS 1.5% A
7Fe] 7g-e} A9 Fdd AEAAS ®Hedvh gt
3 e A2 Ay gale] calf serumXr}
FBSd| 2ufj7}ek vtz Azkek 4= 9l Pyruvate
o} 7h8 7t AR o|A7A] 9 AAF-elM e
F/AEAE dokth T2 i AA 2] 2AAEo]
G EAES s BARel Aluslel g 2
Aol M= pyruvate7} AEAASE R} 3o
AFgrod F98 58 &g o 5 Qo). 2E K
ol Al& pyruvater} wWEEk intermediate® ARE-
5= Aol oljeg} NADHS| acceptor 2 2H4-gri
ot#]z] glcd. B Ao A= oxaloace-tater} o}F
A aFE Holx skl olF E3 pyruvater}
NADH®| #4-A| 2 288 AEAAS o 24 &
2 9l Aeg Fukslede). &, TCA cycled] 9
oxaloacetate”} pyruvates AT 57} {1alol 4]
o|2]gt g dhel).

Bag Azs FolA 714w AE IMDM = F
-1259 E3EE o] AZAARAS %9 At
@2d|(5, 6)57|8todok & ApALE o]7ke 71w #|
o] zAo] RPMI-16400]v} DMEME3} & zjo]&
Holx| $fomA pyruvater} Z3E o] 9le Aol
7| A& DMEM3} F-129] &322 upfn
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RPMI-16405-2] Wi 5 A}-8gk 799} HZARL
S T Ajo|E HolerE AYow 7ze) X
Aok slrh. 7129 BRuSede HuMEEr
e FFET v1EEIglon] Zj A Ao F3}
of tigh Halge] wFatadc}. B oltelA= o
o) A¥ES §3l9d pyruvated] e kelxjo
FAs o oo thyt 7% AHo] a7}

7|2l APEEIE A E Q2] 9] shtel 4= Pri-
matone-RLe] #7lr} daeAe Rog HysE w)
1tH(7). Primatone-RL& E3} tissue] hydro-
lysate® E-2}3} clul =y} peptideEE_i T-A & o]
e U’“°]‘:} el o] A Hrke wixue)

A geks Fols 9e dlng a2 wpd
1’6}1] x3tct. ekl o4 o] Primatone-RI
o] || z]¢] growth factor7} 28l o2 233}
A=l B Ao A= KA-112 hybridoma7} Pri-
matone-RLol| E]¢] inhibitionw}t k=70 2 vl
Fch

7| X{tHX| (basal medium)2| gt

AR Qo9 A DMEMS AFES 743
¢} RPMI-1640-8- A3 498 w|walde). + 7)
A 2 FAR s FRlE 2 Holr)
S ¥HH nutrient@eel] 9loj4] DMEMo| t &
£ shsl 2ol § 9o AEMREEL A
o) Rgtor} AT AZsEst DMEMS A48
Al o Zch(Figure 3). 5 7)Aol A%
AL o) of3ke- Zuls} ZA7) S 1A g
o| Zaslo] sl shen] oAl 714 (glucose,
amino acids, vitamins) & o]%o]x gJo @ o|g]
& A3k ke 4 Qddeh o) Az @ b
7bede 22 4 ded, 71AMA 9 glucose,
amino acid, vitamin® %9 ¥5 2 HA3) E&7}
oM Ao ofaf AabEo] RS ogxlst=
waste product?] A3 424l T2 g
o P43 2R & glor}, & A4
3] H° £ f7blekel A AE] AAr)he
oo Ee HnAEEEe 98 4 ey

Z|Au 2] odFo 2 #8-7)xul x| (RPMI-1640,
DMEM) o) oAk &3}ste] 2 24 )= NCTC-109
WA S A, AEAA] ulx= ogeks Mg},
NCTC-109+ 72 coenzymeo| 33} &850
U B oF 7P A9 AR ¢L u)s
& BAE Az AT A5Ae) At HrAT)

'S

o
T
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Fig. 3. Effect of basal medium variation on cell growth.
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Fig. 4. Effect of NCTC-109 supplemented to LSM on

cell growth.
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Fig. 5. Cell growth kinetics of suspension culture in
LSM(Control culture was in medium supple-
mented with 7% FBS and both cultures were per-
formed in 300ml spinner flask(Bellco).

10% &3HA] 20-30% 9] ZZAEE T 2717} slgdch
(Figure 4). 18t} NCTC-109 10% #H7}A] vl A A
Zulgo] FA AFIERE o]Fo] wiR|A| A=
A7kebA) 712 ek Arksle] e AEAAE]
Z71o) vla) w]gAbsRe] WF 2 Ao o
golch. 2 ® A#EE 53 insuline]v} pyr-
uvateS9) key factors o]z AEAA] BAE
Aol £2-% F 4 Qe QrbEo| tiefsiAl A4
7FeAg gralstdrh

MEHXQ 2BxY

ks LSMe| HE2A9 $5t Table 29} 7
o}, ek BAle) AL Bt A TES 1%
2 Zodom #3lg FBSojA] calf serumo 2 |
g 49 o @ A4A0e A4S g e
ey

HZAol A9 WAZ AXE 6709 o] Al
wjokgt Axl A&l MEAAS FFsAct ofe}
2} A7 ejekAlel e 2 A7) globa sashdch

PRuioe Mad 45
B A8 300ml spinner flask & A}-&-38}o
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C CONTROL(7% FBS)
® RS, INSULIN
sl A FBS .8 ME”
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TIME(DAYS)

Fig. 6. Essentiality of serum in LSM(Control culture is
for medium with EMEM and 7% FBS other cul-
tures are done with media modified from LSM as
indicated.

working volume 250ml, agitation speed 40 rpmo.
2 ¢Asglom shear damage(8, 9)& T &{s}o]
pluronic F-68<8- 37}t 4t}

Dish leveld]| 4 A A u]ek (stationary culture) & =
e AR o] F-fufoole] M HES}
odcl. 7% FBS#7}eiA]S controlZ 3dle] okt
Az 79 wlsg AxEAGRLE B olslch A¥A
a2 (LSM)AH-A] 2712 AE5ert o v
& wE o wES ugk AZAFe] it
(Figure 5). ¥ A&e A7 dzfuokr] Ahs=
Hgufekollx s LSMeo| #3ghs galsholrt.

83| g

Mk LSMell4 1% 9 dAe Aejstil %5
wjeksldth(Figure 6). 24well platee]] 2.0x10°
cells/m2Z HE£g }e 1d At 3 Fo) Agsl
LSMe2 wjz & wAsigdeh. 7% FBSAH7 A
con trol® #glow wje sampling, countings}y]
t}. o] Ade] Axol A B 4 gl%o] EHo] Ayl
LSMell M= A FEA o] A3 dojux] oot o]
A 1% Wl AZAA 58718 Azt 9
3 23S Falsle} F= Aoln olF dopyo R



Vol.7, No.2

W TRANAE ARG 5 gloelhs EAe W
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HeA ) ALe gl 2R oA AhsAe)
S BAe At 479 Baye RAsech
A4 A3 AAE $ASE A8 WAZ Azatd
on, 714 WAe] EFol Bie] M 3Rg w1
shdeh /s vl 1% FBS #Hrbate =z 6714
olabe] Aulabel ) BEUR BHYS Ao
o, golobol Aike o Fersch A
WA HRe fAolglen} #Eel A7HE
Fol F2F wjHe) o] Br} fo)F Ao 7]
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