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Tab. 1 Concentration of antibiotics in seawater medium for L Dsy determining
d/@rg ml- 1)
0 20 40 80 160 320 640 1 280 2 560
G418 0 10 20 40 80 160 320 640 1 280
0 25 5 10 20 40 80 160 320
Zeocin 0 25 5 10 20 40 80 160 320
k2 RWUEFREFNE LD L FLREXE
Tab. 2 Concentration of antibiotics in decreasing NaCl concentration medium for L Dsy determining
d/rg mI-
0 10 20 40 80 160 320 640 1 280
G418 0 25 5 10 20 40 80 160 320
0 1. 25 2.5 5 10 20 40 80 160
Zeocin 0 1. 25 2.5 5 10 20 40 80 160
2 2 . 2 2
Zeocin ,
2.1 KRBT TR NEREE NS 100 fi2E KA 2k 100 g /mL
fili ot .
3, e
. 3 , ,
) 500* ¢ /mL s
; . G418

500% g /m L
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Tab. 3  Sensitivity of Chlorella sp. to 10 antibiotics in seawater medium
d/(*g mlL-1)
G418 Zeocin
O J— J— J— —_ J— J— —_ J— J— J— J—
100 — — — — — — — + +
200 - - - - - - - "
300 — — — — — — — + 4+ + + 4+ + +
400 — — — — — — — + o+ o+ + o+ +
500 — — — — — — + + 4+ + + 4+ + +
1): + + + s+ + R ;-
2):
2.2 KRR FRIE TR NEREEXT 4R BUAE RN 2560tg/mL , 7d
Tk 85. 2% . 320t g /mL
, 12d 3d
( 4).
x4 NIREXNTEAEFHE R KR LI AT
Tab. 4 Statistical analysis of sensitivity of Chlorella sp. to different dose of hygromycin
(*g/mL) Yo LDsy 9%
‘1 LDy /(g mL Y
0 20 40 80 160 320 640 1280 2560 fttg” mL~ 1)
1 0 6.6 2.9 4.3 0.5 0.5 0.5 1.1 2.1 3184.70 3186 02~ 3182.37
2 0 8.1 5.1 7.0 4.2 3.5 55 4.2 11.7 2 570. 40 2572 76~ 2568.04
3 0 5.0 2.3 4.7 30 11 36 85 27.7 2454.71 2456. 99~ 2452.43
7 0 0 2.7 0 0 0 34 17. 1 85.2 1706. 08 1707. 40~ 1704.77
G418 ,1 280 12d , 3d
Po/ml. G418 7d ( 5).
G418 40+ g /mL |
&5 ANREXMNTEANE GBI RISt 247
Tab. 5 Statistical analysis of sensitivity of Chlorella sp. to different dose of G418
(g /mL) G418 % LDsy 9%
‘1 LDy /(g mL Y
0 10 20 40 80 160 320 640 1280 /g mL 1)
1 0 7.4 7.7 6.4 6.9 85 9.3 9. 8 10. 6 1139.75 1141 46~ 1139.04
2 0 10.3 10.5 10.5 10. 1 9.6 11. 8 14. 9 18.1 933.25 934. 42~ 932. 09
3 0 6.8 6.7 5.3 5 8 7 4 9.9 17. 9 42.5 891.25 892 32~ 890. 18
7 0 0 0.6 0.6 5.9 11. 8 24. 4 59. 2 96. 4 456. 04 456. 52~ 455. 56
, 320 g /mL 7d
G418 . ().
® 6 NHEXMTEFERAE R0 B BRI AT
Tab. 6 Statistical analysis of sensitivity of Chlorella sp. to different dose of chloramphenicol
(g /mL) % LDsy 9%k
t/d LDy /(*g ml-1)
0 25 5 10 20 40 80 160 320 /(g ml-1)
1 0 0.7 0 0 0 5 4 61 6 2 7.0 374.98 375.23~ 37472
2 0 8.7 5.8 8.2 9.2 202 24.3 27.2 31.7 177. 01 177. 26~ 176. 76
3 0 8.2 6.7 11.4 163 321 42.2 43. 8 49.9 105. 20 105. 36~ 105. 03
7 0 6.7 2.0 3.3 53 308 63. 6 80.9 100 59.55 59. 64~ 59. 49




512 A EHEITAFFR 47
Zeocin , Zeocin Peg/mL  Zeocin 7d (
2.5 7.
teg/mL 7d 4. Do , 320
%7 NHEATFAE Zoocint BB K5 4 4
Tab. 7 Statistical analysis of sensitivity of Chlorella sp. to different dose of Zeocin
(" g/ml) Zeocin Mo LDsy 9%
t/d LDs/(*g mL-1)
0 25 5 10 20 40 80 160 0 /(Fg mL-1)
1 0 0 0 0 0 0 0 0.2 2.1 445. 25 445.75~ 445. 56
2 0 5.1 0 5.0 0.2 0 0.7 165 27. 1 316. 24 316. 52~ 315. 95
3 0 121 8.2 14.6 12.2 121 158 295 46. 9 158 49 158.72~ 158 26
7 0 44. 7 40.8 47.7 49.4 54. 1 626 75.3 100 16. 86 16.90~ 16. 84
23 RABURES IR /INERE 4R HTAE R B 10
A 4
2 2
, , Stg/mL
. , 640
14 15
Ll Pg/ml , 7d ( 8).
, G418 ,2.5
10 . tg/mlL  GAIS ,160
, fe/ml, G418 7d
, , 1 2d
: (9.
& 8 WABK SR E TR EXN T E A E HE RS oA
Tab. 8 Statistical analysis of sensitivity of Chlorella sp. to hygromycin in decreasing NaCl concentration medium
(g /mL) % LDsy 9%
t/d LDsx /(g mL™ ")
0 5 10 20 40 80 160 320 0 f*g mL~ ')
1 0 0 1.2 0 1.8 L. 2 0 0 0 879. 02 879.26~ 878 78
2 0 7.2 12.3 11.6  17.8 18 1 145 15. 6 23.3 393. 55 394.09~ 393 01
3 0 153  25.9 15.9 33.2 34.9 31. 8 34.9 40. 9 179. 89 180. 20~ 179. 58
7 0 122 31.6 52.9 75.8 82 6 85. 2 92.9 100 22. 48 22.52~ 22 46
K9 RN MK A FPNRENTEFE GBS 14 AT
Tab. 9 Statistical analysis of sensitivity of Chlorella sp. to G418 in decreasing NaCl concentration medium
(*g/mL) G418 B LDso 9%
t/d LDsx/(*g mlL-1)
0 25 5 10 20 40 80 160 0 /(Fg mL-1)
1 0 0 0 0 0 0 0 0 0 452. 90 452.90~ 452 90
2 0 0 0 0 0 0 0 10. 1 24. 3 356. 40 356. 70~ 356. 20
3 0 16. 2 16. 7 6.4 8.7 122 22.8 38 2 47. 6 140. 28 140. 49~ 140. 07
7 0 85. 6 87.2 91.6 92.6 95. 1 98 8 100 100 248 2.48~ 2 48
, , 80 g /mL
.25t fml, 7d ( 10).
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Tab. 10 Statistical analysis of sensitivity of Chlorella sp. to chloramphenicol in decreasing NaCl concentration medium
t/d Cemh i LDsx /(g mL™ ") FDso 530
0 125 2.5 5 10 20 40 80 Mg ml1)
1 0 8 8 8.2 8.2 6.5 9. 4 11. 8 15. 3 14. 7 127. 34 127.50~ 127. 20
2 0 19.9 21. 4 22.8 27.5 34.8 44. 6 56. 9 53.3 32.23 32.27~ 3215
3 0 29. 2 26.7 29.5 39.5 42.9 58 8 70. 7 68. 8 17. 91 17.94~ 17. 87
7 0 24. 6 15. 3 22.3 42.5 51.0 88. 5 100 100 10. 42 10. 44~ 10. 41
Zeocin s
Zeocin 40tg /mL  , 7d .
G418 , , 12 168 h L Dso 1708 00
d ( 11). Hg/mL 22. 48" g /mL, Zeocin 168 h  LDso
8~ 11 , 10 16. 80* g /m L 1. 16% ¢/ mL
) 4 ) )
> >
O R AT A FPIREXNTFFE Zeocin B St 247
Tab. 11 Statistical analysis of sensitivity of Chlorella sp. to Zeocin in decreasing NaCl concentration medium
B (g Im L) Zeocin P A LDso 9%
0 1.25 2.5 5 10 20 40 80 0 /(g mL-1)
1 0 0 0 0 0 0 0 0 0 226. 46 226.46~ 226. 46
2 0 0 0 0 0 0 0 14. 0 23.0 190. 98 191. 10~ 190. 87
3 0 10. 5 13. 6 10. 8 3.0 15.7 27.5 37.3 55.9 67. 64 67.71~ 67. 51
7 0 883 928 8.1 923 979 100 100 100 116 117~ 116
3 >
« G418 + Zeocin Zeocin DN A
, , , ble Zeocin
R R Zeocin
) DN A. Zeocin ,
meel s car 6
>
' 4
(npt 10 (hpt) 10
. npt 11 R 4 s
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; hpt :



514 A % E I K

¥ ¥ # a

[11& #.5% & F08% .5 AEHEAE GUSERHES
N AR R I ()] W 51994, 25( 4):
353357

21E #®#.XTxH.F B.%. EEREH THIR
GU SH [ 72 W0 A 41 38 4 R 3k F B B 18] R 34 [J]. A
¥ 4 .1998,22(2): 178-181

BIREK, & B, 0 H,. % AFFLHEHE
(CAT) EFEE® T kA [1]. BFEEHE 1999,
30(1): 28-33

(41 #, THEE. % B, % B-+ABETHER
(lacZ) fE WG ABH X PR ERL [J]. mBE AR,
2003, 13(7): 87-89

[S1FR A2 KA % DR X SHE AAE
TREFWERMERT [J]. #BEFES5HE, 199,
30(5): 500505

[6] CHEN Y, LIW B, BAI Q H, e al. Study on
transient expression of gus gene in Chlorella
ellipsoidea ( Chlophyta) by using biolistic particle
delivery system [J]. Chin J Oceanol Limnd, 1998,
16(Suppl): 4749

[TMEXE K M.aFe % UIAREIREET R
W5 E AR [J]. & & AR, 2001, 11(9): 15

[8] JARVIS E E, BROWN L M. Transient expression

[9] EL-SHEEKH M M. Stable transformation of the
intact cells of Chlorella kessleri with high velocity
microprojectiles [J]. Biologia Plantarum, 1999,
42(2). 209216
[10] KIM D H, KIM Y T, CHO J J, e al. Stable
integration and functional expression of flounder
growth hormone gene in transformed microalga
Chlorella ellipsoidea |J]. Mar Biotechnol, 2002,
4( 1): 63-73

[ REK  EFE .5 N5 BFEEHIRAFR
CHA A [J]. WHERF 1995, 5 4244

[12]% @ .F%E.FHAL.%. BEMEEATEY
wEFID [J]. EHF R, 2000, 42(8): 841-844

[BIBKER EXE 22X .% HKAEEZFTRik
FEATA B [J]. £ A, 2001, 11(5): 13

[UWIEEF . FXF AL H.%F. 2R EFITREEFR
WWHA R [J]. R, 2001, 25(7): 6-8

[151%F &% M AELF. GUSTAEREN#
EFHEE A R H BT[] EHEA, 2003,
13(3): 22-23

[l6] THE #HH % W% BFXEFEIELS
AR [J]. & AR, 2003, 13(6): 74-77

(17 FEAER LLER DW. 4 T RELRER
M] &4k, ZZMN, %5, 408 BEH R,
1992

[IB]FK&E TR A REAEAYFEY M]. K& K&
K% B, 1993 257258

of firefly luciferase in protoplasts of the green alga
Chlorélla ellipoidea [J]. Carr Genet, 1991, 19( 4):
317321

Study of selectable markers in genetic engineering of Chlorella sp.
WANG Yiyun , WANG Chang hai
( Dept. of Biosci - and Biotechnal . , Dalian Univ. of Technol . , Dalian 116024, China )

Abstract The sensitivities of Chlorella sp. to 10 antibiotics
G418,
investigated. The results show that Chlorella sp.

gentamicin, neomycin, ampicillin,

kanamycin, cephalothin, streptomyecin, hygromycin Zeocin and chloramphenicol were
is not sensitive to gentamicin, neomycin,
ampicillin, kanamycin, cephalothin and streptomycin, and they cannot inhibit the growth of Chlorella
sp. in the concentration of this test. However, it is relatively sensitive to G418 and hygromycin, and
very sensitive to Zeocin and chloramphenicol. LDso and 95 confidence ranges of these four reagents
in both seawater culture and decreasing NaCl concentration medium were calculated respectively. The

results provide important datain developing selectable markers in genetic engineering of Chlorella sp.

Key words Chlorella sp.; antibiotics; LDso; selectable marker



