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TEACHEE N RAF 2 BE T R4l
1 MR 7%
1.1 AH#
L1 SRR A

T A 20 B eh e (B R A7 B g e A 53 s 3
FURBIE, R MCM 85953k d 08, 4 R g g
137cc HIHIVT K24 A fr 22 B ARk LS 2 1, %A
TAP 57255572057, p64Dbkt 4K MG & 1k 404k,
A AR AR RIIE R B clpP-trnL-petB J¢ chiL 3£ K
TR aptd-aadA-rbel FIL G aptd-bkt-rbel %
KA, ARSI E R KA R Topl0 h A4 =
TRAE
.12 FEZERH

RNA #2516 RNeasy Plant Mini Kit & Qiagen
AT A Sk EE MMLV RNase HA Promega 24
FPA b BREIMENTIEE. pyrobest Tag DNA R4 FEFI
RNase-free DNase I i TaKaRa 23 5] 7= it ; B R
M Sigma A #]; HigiE DNA FRCH IR 7 &8 B
Roche EHBRAF] o
1.1.3 514

A Kajiwara 211995 SE4RIG RN ZELIEREE bkt
) cDNA J¥%| (GenBank %35 : D45885) , Wil
bkt L N5 MR aadd FEK)F 51 (GenBank %%
5 i AAR14532) FHAK B Gt AE chil £ R F A

(GenBank &35 : BK000554) #il PCR 5|4, %

SEFEAL T, S il A TR AT S . 519
PIFF K 1

F1 514955
Tab.1 Primers sequence
Gk FF3 (5'-3")
E)
bktl CACGGATCCCAGAATGCACGTCGCATCG

bkt2 CGGTCGACCCCGGGGGGACCAGGTCATGCCAA

aadAl ATGGCAGAAGCGGTGATCGCCGAA

aadA2 ATTTGCCGACTACCTT

chiL1 AAAAGGTTTGCCGAACAATG
12 ik

12,1 SRBACH ISR e

W 15 mL A3 250 A K J5 1 110 31 047 A U8 4T
T TAP BT REA KL 5 ems T 20 C,
FEIEBRAE 1 500 1x, Fa/ME A 12 W12 h K535 1~2 d.
2 Kindle "7k, (a1 100 Pa FiZgd
FEEY 6 om 450, HHTEFERG AL, FIE AR
L DNA [ &8 i A B e Ao i, i R A
FOFILE T 6 AE 150 Ix (U596 FREFE 24 he SRR
M 1 mL CR TAP BFRAE0E T, T 100 mg/L
TV A5 2 11 [ R IR R 7RI AT O 3
122 PCR Y B4 L7

PRIPOCEH W55 38 LA B 00 3 14 A e BE R 4 8
DNA, RS IEIEESCIR[17]. LA DNA S
B2, RH bkt 1 aadA Wixt5 14, 347 PCRY . K
TP % bt FEPRUE I [RIVR F 4w A BB
LR AAFER AL, SR — X 519 L0 BEv T e - dA
B chlL FE 5, TSI bke KR 3'dm HoAN

(bkt2), AT PCR Y1,
1.2.3 JEHEA1EEY) Southern blot 43-#7

$RE PCR %525 aadA R bkt XA KIS LN
KA T-FE R0 5 DNA. 45 5 DNA #47 EcoR V
M Sac 1 XY, 37 °C, 4~5 ho KD IS HORE S 3t
ATEERRE YK, R R VLA, AR5 5 H = A
VI bkt FEHBRE AT INAT o bkt FEREBRE fOARIE, LA
B BRI AT B E 2 H LR 3 DNA FRic FAL IR 77
UL B IEAT
1.2.4 SEPIARHEL T RT-PCR M RT-PCR Southern

blot 7 #T

KM RNA $2H0£ 714 RNeasy Plant Mini Kit 42
IR T 36 0 K T IR A BE 3 A 2 B A A BE
RNA; F] RNase-free DNase I HLZ:FREE X4 DNA
(95 e Jl o 43 e BE VF HEAT RNA & J 1 pg RNA
VEREHR, F B 5%H MMLV RNase H-JHT R 5t &
% cDNA 55—, 25 LL cDNA 25— 85 it , LA
HJ bkt1/bkt2 #47 PCR ¥4 . PCR /™4y, ik, FEfH,

Southern Z%4Z -

2 HERE M

2.1 FEREARGE

JHid RT-PCR § 4738 bkt KN, Kt bke 3 K1
A p64D, R RACE N SRR A ik p64Dbkt. il
R, 3R T E J124 1100 Pa FISE i EE S 6 cm
ZAF N, B EIEIAE p64Dbkt F AR AN . FiEK
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P AT aadA ERARICIER, gD SR -3 - IR
FREER B, W T R T B WA Z Pt mit
100 mg/L W85 # i e SR 28 1 S5 i an i, 223 2
A R FR, 2% TobL p64Dbkt A i 7 I i
PR A SRS A, T AT R A R A
AR EARERAET, IR AL T .
22 PCR % & #40F

20 =5 AR AR, BERLBRI 3 Mk
Y. $2HUDNA, UL bkt fl aadA WiXE 5[ #)3E4T PCR
o, aERREAT NS HREANINEEER . E—
35K chiL1 (P1) F1bkt2 (P2) iXP4514), PCR
PR 2 AL R e S B R SR SE R 4
PCR 45 5 R LA 3 ANFEALF LR 415 DNA AR 1)
FEREAT — 4O 1.7 kb 4535 B, 17 L 2R AL A
B DNA B AT 40 L (& 1. 251K 1]
bikt FIE G FBEA B EEI T SRR R, Ja i
FERIRE R AT T A BE - G Ak

5'chlL bkt aadA 3'chiL
N $+4 IS 4 ... .

——

P1 P2
|—— 1.7 kb——1 a

M 1 2 3 4 5

BT SRDAACH T SRR e (s i BRI AL 71 PCR 23 A
Fig. 1 Schematic diagram of Chlamydomonas reinhardtii
chloroplast transformation and the PCR assays of
C. reinhardtii transformants
a AHHALT chIL FEDIBAMEIER bl b LAACHE AL DNA B ) PCR
s/ LN gy
a.Chlamydomonas reinhardtii transformants containing the foreign gene and
the disrupted chIL gene ;b. Electrophoretic analysis of PCR products from the
template DNA of the wild type and C. reinhardtii transformants

M. Marker DL2000 ( Takara); 1. BH:XFH CLUTRE p64Dbkt AR : 2~4.

T 1~3 1 PCR™ W) 5. BIPEXS IR (LARF/ BUACHE &S DNA W BERD
M. Marker DL2000 (Takara) ;1. positive control (PCR products from plasmid
p64Dbkt) ; 2~4. the PCR products from C. reinhardtii transformant lines 1~3;

5. negative control (PCR products from wild-type of C. reinhardtii)

2.3 3 F 288447 Southern blot 247

PREUAK 5 3 A0 7 AT 2R A BE 1K . DNA, H
EcoRV Fl Sac 1Y, BEY) J5 IR R 4 FL ok, S5
DA 5 o AR 0 0 e 4B bhe FE D O BREE, HEAT
Southern A48 34T, B % e SN IR bke B
[R5 B o 2 B 7m— 4% 3.9 kb ZEA7 (W44 e %
I DNAH (B 2), A RIS K41 DNA
B &AM B, R bkt RIEHR aadA Fikf—id
S RS BUAC BEN SR AR R A

3.9 kb—

2 FEPACH A TR Southern 2452 73
Fig .2 Southern blot analysis of genomic DNA from
C. reinhardtii transformants
1~3. AKCEHALT 1~3 [¥) DNA 29585 4. BPERIACGHE DNA Z458; 5. B
X (A pSKaadAbkt 17 bkt FILELAN aadA k8D
1~3. the hybridization of DNA of the C. reinhardtii transformant lines 1~3;
4. the hybridization of DNA of wild type cells; 5. positive control (the
hybridization of plasmid pSKaadAbkt containing bkt cassette and aadA

cassette)

24 REHF RT-PCR A 4 51
atpA JA BT FRVE T ACE M R A IR RS 31

H TR0 bt {E atpA R E FIRENT, A EAT
G ME . FEIUEL RNA, FF Hi# ik RNase-free DNase
T AL ALFE 2 DNA y5 44, it MMLV RNase H'
SREEEMEA L cDNA 35448, SR LA bktl/bkt2 7]
W), AT PCRYHY, 45R NI 3a, DIFEALT & RNA
AR RT-PCR P~ ML T —4% 1.0 kb 245 1R 4%
#, M LAEFAEAL B RNA U RT-PCR (74wl i%
A HIUATAT 4

[JIE, SR T HEBR AR e AL 1 HE DRI 40 DNA V5 %,
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DAL 7 RNA W REAR EL 4% PCR 4 19 /F A i, 45 2R
BAY AR, RAAZIENY DNA GG, H
THEBRARR S EY 1, ¥ PCR ) LA bt YREFREAT 2%

AT, AL RILEE 3b, FEARR AL E M B T 400
SRR WIS S N2 AR IE R AL A 1) bl 3 XL R AT e ok
W, RERSER B RIL

1 2 3 4 5

K3 3EVIACHAIL T RT-PCR Al RT-PCR Southern 4584347
Fig.3 RT-PCR and RT-PCR Southern blot analyses of C. reinhardtii transformants

a. RT-PCR 43#T; b. RT-PCR Southern <343 #1

a. PCR analysis of transformants; b. RT-PCR Southern blot analysis of transformants

M. Marker DL2000 (Takara); 1~3. #4415 RNA RT-PCR 4; 4. BITERIIE (U522 4<% 4 RNA RT-PCR 74));

5. PCR 4 (LLEEAL T4 RNA M PCR 74D

M. Marker DL2000 (Takara) ; 1~3. the RT-PCR products from C. reinhardtii transformant lines 1~3; 4. negative control (the RT-PCR products from wild-type of

C. reinhardtii) ;5. PCR control (the PCR template is the total RNA of transformants)

3 ik

HEIA S AN SR, B HATERE 2R,
AR, AR R, AR ST A A AT
B2 . B 1982 4F Rochaix A1 Van Dillewijn!™”)
T AR PRI A SE A BE LR, AR B R DR TR
BRI . WIH A CaM V35S, SV40. NOS Jri
B RN TR R AR, AR,
B M NIRRT, W atpd. RBCS2 JEH)
WrUREE RS o Tshikura 252206 Uidd 3ER (4t -2
FBELHE. GUS) 2395 RbeL psbA.  atpA R
5" BRI, M ERIE R, el TR E)
GUS &, Hobh apd 18 5" B3R F 51 B 3h s
ot RILASZIGCR T atpd JA8h T R¥ESMNEIER
xik.

URTT A AR B-HA T D S AEACHE I I S Ak
P DRI A e DR 2 1 A0 20 5 A A TR
WIVER . BT I AT R, — Bl vk K AR
SEFT a0 b AN SRR K, BT RS R AL R A
Ty 7 VR BN SR TR 5 g A B I S AR TR

Y, AT SRR . SRR B AN
o ANEFE R T gk b L2 B8 DL B A7 1, R
LT LA A A ) Bk e e LA, 3L
B2, R AR DRE ok ) R R 4 A B
SRARTEDRI AL, e G AL T PR AN 50
I AR S50 SR FH P & S A A T SRS, K e P Y
ARLLEREE - D EMIMEERE N (bhko) , MK
BENF SRR B, W IE DRI AR bkt E S
S GEAASEF ZH S, RT-PCR } Southern 2248 43 #14
W bkt TEACBE A RE S 1 5%

FT, A MR SRR A T, R
SEREACAR TR  BORE S NIEFE DR 8 NACTEEI S A4 ) B4 T 24
FAR A ZRIEP, AR E R TR B R
LRI NG BB IR NG, DUSCR RS b A
BAR, RN R RS . EARTIII bkt
ITE atpd JABN IR, TEABEENR S T H%,
HeAL 7 RO LIRS b 3R e e, st
K, 5346, VEFIEAEICIRS 25 M 54— A Rt
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Abstract: fB-carotene ketolase from Haematococcus pluvialis is one of the key enzymes of the astaxanthin
biosynthesis. Chlamydomonas reinhardtii chloroplast expression vector p64Dbkt contained [3-carotene ketolase gene
(bkt) under the atpA promoter and rbcL terminator. The vector p64Dbkt was transferred to the chloroplast genome of C.
reinhardtii using a micro-particle bombardment. The transgenic alga was selected and maintained in the TAP agar
plates containing 100 mg/L spectinomycin. PCR and Southern blot analyses indicated that bkt was integrated into the
chloroplast genome of the transformants. RT-PCR and RT-PCR Southern assays showed that bkt gene was expressed in

C. reinhardtii transformants.
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