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BE T 196 FUALTRERFHHE/NRE LI, FHN GBS HBE SHE &%
A FREEZ SHAEENEBRE#TTHR. ZR2W. PEENEAER. EEENFH
BRI EER, A ERECVER, 100pg/ml (BFEFRE, FE)E0.190mmol/L (PR E. FHE)
Wy BT 0 R S N BREAY AE  xF GA18 B B AURR, 30g / miI Bl 0.043mmol / LAY
G418 BD AT 52 & 4 1 [ i35 S5 /N ERBE RS AR K, 15pg/mi Bl 0.022mmol/ LAG G418 BP AJ 52 4 7
BAEFDDRENER, SHEIMNEEHL, B EEEENNRERE TRAEE
EWN

XgiE EE EFETE RERR

RIS Q789

HilmEF Y BRE R P EEEFICHAR S B A KB (Waldron er al, 1985;
Hille er al, 1986; Fuchs et al, 1993), i BEBRIEFAEFIMCHARKFHSERF
(Hasnain er al. 1985; BNEBKSE. 1995, 1999; Stevens er al, 1996). #E/NEREEZ —
PR E AR, EARR/N G—12um), SR, BAERRE, KMERFERBEARS R
2o ANAAEERDKREEARRFRAEYRNEREFGFRTS, BEARKYE
. T RIT TR E B TR R bk, 020 R 8 BT 0 B R 3 B Ak 5 ok B AR A A B i LA X
LURBIEN S A BMEENER. B, OIR/DREN LG bh e AR
W W BUSAE, U EE &/ RN ICEN, BSEE T/ RBESERLRS #
SEEMEEERDRERIVATRRMAE, XA A EEE/DNERE & EY R &
frremFRRATAEENEN, Bl o Ee TEE N R LIRE, A& /R
Bt S FEANERN TENERNEBREMNHRE R, USRI REBREEILR AR
K — B B R R,

1 #RE5REZ
L1 NEGERIBRIEFRAE
Kh B /N BRBE (Chlorella ellipsoidea) ¥ & T 1996 4E B Jb BT K 5k Y BB 4E. WK
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By B o A PR FR K Ca(NO,), 1.0g/L, K.HPO, 0.2g/L, MgSO, « 7TH,O 0.2g/ L,
KCl 0.12g/L, FeCl, 10mg/L, Ffim 0.1% 9B R B 0.2% MR 288, BRI R 6L
or IR =5, RN 1.8% MBS, pH = 6.0 — 8.0.

RS F5 . R N 25—28C , L BRIESF 16h, Y BR A1 4 3 000—4 000 Ix, BEEHE 35 8h,
WEFEF RN AT,

BAREFR BERKEFREFERKROEZAN Imm W R EFERT 20ml kR FH
AP BFHST, BEH 80—100r/min, B E R B &M RIE AR T, B 4—SdF
BT O RRURERN L%,

1.2 MEERBEREH

G418. F B XM A Life Technologies A 7], MEEM A Sigma 7], AEEZ. #
BRUWAEXEYLR., HARSRMESH S RIESA S 2% (1992), BEKEY N
50mg/mi, F AN 0.22umi 0 BT JE S R B K H.

1.3 XRAZX

131 BRSO/ ERE P A R BUR Hr Il E LR AR AR ERE (L DK
BEASERETERY 9om MIFHMF, BFAHE R 3 KELE, PAREABA., WELHW
PREESREE S RA/NEREE, R B E | x 10%ells/ml, BHR 0.4ml 4 T & A RHLE E W H
RIEFRER, BTEERE TR,

R1 SHAERMGTRRE

Tab.! Various concentrations of five antibiotics for test

- SCRPT B M B BE (pg/ml)
1 2 3 4 5
G418 0 10 20 25 30
MEX 0 25 50 75 100
¥EX 0 50 100 150 200
BEX 0 100 200 400 600
FHRER 0 100 200 400 600

132 BASEFRFHNRES GBS BMBRHEMEE  EREERETSEREIEHEY
=R, EEE KM T 4—5d(10°—10"cells/ml) , T 440nm W& B ¥ E ODH, R 5
B H A% F) 100ml =AM, SRR 20ml, T4 HA Spg/ml. 10pg/ml. 15ug/mlF
20pg/mlfy G418, 3 KR EE, FIT IR BT A, WEIE K, HFAaMNELAKE 1 A. S 2. 83
FJE#E OD fH.
2 BRESH
2.1 BEIEEFHR/NKE S MinEROHERY

Wi af s MEAERMMIEG R, /NERE T G418 B RBUR (£ 2). EEIEE S,
10pg/mity G418 B /MR AEKHHEKNIMEHIER X 1 AENEVBEELK S,
A 25pg/mIB s RSP, I ARRAEEKHEBEE (NE2RE AZESEE LI, 5
25pg/ml1#) G418 M A RESE I/ ERBEM A K. T AE 30pg/mif G418 HE ek, 3% 35 3
B EZE 4SS HUG, X~ NEEKSH, 7T 30ug/mlBl 0.043mmol/L& G418 2 fE# 52
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Tab.2 Test of sensitivity of Chlorella ellipsoidea to five antibiotics

PiER BOLHI& (pg/ml) B FEHE (mmol /L)
G418 30 0.043
HMEX 100 0.190
£EE >200 >0.619
BREX >600 >0.412
FHER >600 >1.240

EME—-E B/ PRBEOAEK, B/DEREARKWBEENR (BRI 1).

EHRWE S HIERD, FREENPRENERNHEAHE, SFAERVA
BEZE 600pg/miBP 1.24mmol/LEY, & 2—3 AWML R, A ABERANROQERK Y, H
ERREEGWHEAZFAK, PRESEERUAGR, HR FHBERER, SREEN
HEIMZE 600pug/mibl 0.412mmol/LEY, 2—3 )5, KEH/PIRBEERBEK, HHREPNEK
H2o—3 8%, SEMBEETEN 2Sug/mibt, AR /MR KKMHEER, R
LWEIEE 100pg/mlBl 0.190mmol/LET, 4RI X /MR BERM T LMW HEM . 2—3 Af5,
FERFBRERY #EEREF4L5A MEFZRSERLL). MEAEXSRES
200pg/mlBl 0.619mmol/LEY, B AT SR {3A /NRER A K i, REE M E/NEREN 4
k. El, 5HE 4 FAERML, DEREXT G418 B HEUR.

2.2 FREEIEIFR/NBREN G418 HEEHE

LW E, /DEREE B IR AE 440nm B A B K Wl i, B I FTH OD E 37 440nm T 1Y
5.

RMPLERZA, WAHAEKSE 4 REG/PERFEBARBEFBRFEEN 3.9 X 107 cells/ml,
OD{E A 1.770. 4+ BIIMAWEE H Sug/ml. 10ug/ml, 15ug/mlfl 20pug/mlf) G418, £+ 1
JEREE, RS BARSAEBERY AR E, ODES H K 1.924. 1.868. 1.806. 1.802
1788, A K2 AG, SLBEBERBEFCHAER, N HBANFESRE (BRI 3), & Spg/ml

G418 MR B & Ak % &5, L OD

R - i H 2.552; T 10pg/mlfy G418 3f/NER 3
gig;g;;;} MAERKCERALBTHMHE, HEFREH

B 204g/ml B EREE, ODE R 1.543, 7 B
BETHREUEI - L EFH I REAR

S EHEREERMET- AR, AKE

B3 ARG, & 15ug/mlfll 20ug/ml G418
MEFBETLEEREL B (ERKIL3),
- B b MBS B BN 20 E,ODESHIN 0.575 #10.532, &
Fom B1A F2/ F3MA WETHERI/DRENRY E W
El RS R REREGHS A REE kRS TAT SR BN AE. TTIRE
Fig! Effects of various G418 concentration on WARIE R, YIEREEF G K E

C. ellipoidea growth in lipid culture A 10pg/mift, Bixd /NER B ERKRE T
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—ERIMEVER, T 1Sug/mlil 0.022mmol/LK) G418 W e 52 &M Hl/NERBEHAEK (B 1).
3 e 5%IE

31 EHAMSSEYRERLT A MR A5 X HEXNEERER Y
RE—SRAERLEEN, KPR ERRCSHILIREPHARESH -, EER
N AT SRE KRS &M m A% BE BE BT $EFILHFCFHE YU
EEARERIDKEAFIHEY . ERREERNFEARETAEERBRK, AR HEYTE
HEBUREA R, EEibm 0280 EHAE, 25ug/mIf FARE Zg A R R EWRE (F
FEFE, 1994), T Vasil % (1991) ZE# b /N £ BT 40 e, RARE 69 A & W &% 400—
800ug/ml. ALRMEGRKP. NIREXN FAAEEBRAGR, YA ESE 600ug/mlAp
1.24mmol/LAT, 5K B s/ EREA KT £ .

3.2 CATZEHE&RMWAE R LB (chloramphenicol acetyltransferase, CAT) {#f § %
HEYKEIE RGN, BRCESME S MY b LI T B F5E % 1% (Porsch, 1993;
Klopfenstein, 1991). Thiel % (1987) Fl HL 5754 S M Bk pRL6 A 204K I 38 (Anabaenu
sp. Strain M131)#, H 25ug/mIfI RE R LIRS THEE., REKF (1995,1999) #Y
IREXY, BHEAEERBEE, CATERTHERE R C AR EERN T A%
ICEHE, BRRHEAGABRBER AEEEILTREAA, MEEXEEZHF ALY
B Y AE R 200pg/miBP 0.619mmol/LAT, 75 A 8B i & F/h R B8 4 K,

33 HPTERHRGBEELN — W% X5 % % B 8 (hygromycin phosphotransferase,
HPT), B ERHYEBHEBTERIE. FIRAAGZHEY I ME R LI HR & R
T, HAH A REA 20—200pg/ml (3R FESE, 1994) . /NEREXT BB R BB OV EUR, 4
RE#ZE 100pg/mlEl 0.190mmol/LET, /NEREEM 4 K 7T 522 Z 4.

3.4 i NPTII # X %5 B3 19 31 B K BEBR 7 # B (Neomycin phosphotransferase—II, NPTII) ft
SRz B A — R LA R G418, TE B R Y 80 R I B AR I A i, 78 7 2 3 ) B ok B A
MEMR, MEBENKEREMERIFRE, G418 AR A S0pg/ml (B3RBE, 1994), 0%
(1995) FE ¥ ALK AR IR A TR RT, G418 B A& 24 20pug/ml. Hasnain % (1985) #4L E & &K
o, EARHEFAESFCHSHARN 2ug/ml, MEBREKEFEF GHSHWAHERR
LSug/ml, RELH S G418 B BE SR M, ALRMGEREN. EHE 4 HERRAEH
EE, /NBREE X G418 th R B o 0 UR M. 7EE K% 3% R, 30pug /mIED 0.043mmol / L#Y
G418 BI R S22 10 )/ BR BE R A K, T AERIRIE SR P, 10pg/mify G418 X /NEREBEHI A K %
TR EIRR, B EE 15pg/mlBl 0.022mmol/ LEt, BD 0] 52 430 41 2L 78 i 1 3%
FRIE R, B, ET/NREX G418 & FEHURME, 7T LUA K I05R L NPTIT % B 4F A/
REENTRAEFEICER, N G418 EEEENEER/ DRERER LW FIEEME
YEFEIR 7).

FEH AR BA BRI HAT R, REKEHROENEY, ER ALK HRE &
RAE—EXNAYRR SR MY EMREZER, EFiZ A% 4 DNA 5% % DNA [
FAH, @3 B A R BT L (Rochaix er af, 1982; Kindle, 1990; Mayfield et al.
1991; Hall er al, 1993). RIRHARE XKW, FH KB GHIS. FHBENEEE X
(Phleomycin) % H14E E B BUR (Hasnain er al, 1985; Stevens ef al, 1996), B FitEH
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EAME N E B FARCERN, KB ER BRGNS R EERICH TRt
VI, REKSE (1995, 1999) 5 R, A x B £, R E £ 5 RN UK, T« 2185
RAERNEFEE NAFERZTHENHERBENEERRN, CATRHE R B
ERNTROABCEERICERE, PREWBEEMAREEIG T — &3 E Jarivs er al,
1991; Chen er al, 1998),{HA XK/NEREEE TR EFIFICHTFE AR ILIRE, A 0@
SHERTESFEHNAER S PREERMHMTFREZR. NRENEEE. HEL. K
BEABUR, AT RE R, Tt G418 I B ESURE., LR RS IESR, mE
LA NPT 2 AR A/ BREEE N TR E SIS ER, U G418 TidE e /F AR H /N EREK
AR E A,
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STUDY ON SENSITIVITIES OF CHLORELLA ELLIPSOIDEA TO
5 ANTIBIOTICS IN GENETIC ENGINEERING

CHEN Ying, LI Wen-bin, Zhang Li-ming, SUN Yong-ru

(Institute of Genetics, The Chinese Academy of Sciences, Beijing, 100101)

Abstract Much progress has been made for recent years in selection markers of high plants.
However, the situation varies for different algae. Researches on Chlamdomynas reinhardtii developed
rapidly and there is also a good start in macroalgae, such as Laminaria japonica, but little progress
has been made for Chlorella. Lack of selection marker made the use of gene transferred Chlorellu
limited. This paper reports a study on sensitivities of Chlorella ellipsoideu to 5 antibiotics in order

to identify suitable selection marker of Chlorella genetic engineering.

Chlorella ellipsoidea cells after 4—S5 days’ culture were used as material and antibiotics
Hygromycin (Hm), Chloromycetin (Cm), and Streptomycin (Str) and Kanamycin (Km); different
concentrations were used for test in solid culture and Geneticin (G418) was used in solid and liquid
culture. After 1—5 weeks' culture, the results show that C. ellipsoidea 1s not sensitive to Cm, Str
and Km; 600pg /ml or 1.240mmol /L Km, 600pg /ml or 0.412mmol /L Str and 200pg / mi or
0.169mmol /L Cm cannot inhabit the growth of C. ellipsoidea. However, it is relatively sensitive to
Hm, 100pg /ml or 0.190mmol /L Hm can completely stop the growth of C. ellipsoidea on sold
media. Further, C. ellipsoidea was highly sensitive to G418, since 30pg /ml or 0.043mmol/L and
15ug / ml or 0.022mmol / L completely inhabited the growth of C. ellipsoided in solid and liquid
cultures, respectively. It suggests that G418 be the most suitable selection regent if using NPTII gene
as selection marker for C. ellipsoidea genetic engineering.
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