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SEPESF . EHE D RIRT S R 30 5 s M X A
SO U MR SRR TR A . SR
MARFF R ARCEZ I 2 R, AR AT &
PR ZARRAL . WSRO A R Yk
BEFIBT IS, B, SAb oy TR T AR AL R
FRrE g ik, A Redmaik.

P L R AL PCR %8 7 vk 2
AT R R AS R R AR L A G2 i) PCR A5
EAMER R . A LI 4] DNA $REESEL IR
ANl DNA $Eimaifh, B4 MiiEfT PCR
0 64 J5 v AT LA SR 355 4 ) T R A, R AR
Ko HAE PCR J5ik B 4 40 v A £F o sl g
Mo HHREENIE = MBI, WOR B, K%
B . FhA AL ICHE | TR RAUREE | AR IR
B AR R AEZLIREE | SEDTACHE | TR IR |
A 5 R /0N 3K P A PR 20 i R S b B ) 1 A
PCR Jy kUM, R B sk s 1, s A
TE. chelex-100, EDTA . Y-PER # 2xPCR buffer
LEZURIGE L BRI DNA, SR EfT PCR ¥~
W02 BT Bk, EEXEHRE I PCR
PG B, DNA KA . 40 Mk B 73k
20 e B BN TR A T AR, AR S Ak F PCR %
E TR

AWFFEASE DA EE CC425 N2k}, st
FCBCRAT AN AL PR AL i, DL Rl 22
DNA #2HU. H#% PCR ¥ 5 e s b ik, i
PRI AN PRSI AR BRI HARIR R, 38 T #%
AR, T — S E T REF ST R B AR A

L ARR

1.1 #¥
111 Bk, B SR €K B CC425 W H

W ERABE K AR AT ST . RAFIE LBA 4404
YA S I0 2 ORAF o 577 1 55 28 PR 2 LR A A ) 3L
JLFRIKHAR pCAMBIA 1301 Hi A 5256 %5 147
1.1.2 FEFREE: SRPARBAMUIEIREL . TAP K557
e, pH 7.0, BEUASEFRELSIN 1.5%H 080, Mk
KEJE

RATRHARA IS FR 3L . LB B3, AR 3R
FEUSIN 1.5%BXh8Hy . e s K TE e A o

WAL TAP WMIARE R AR R KRG,
U 100 pmol/L ) 2Tt T #F M (AS, Sigma), pH
$7.00

WSS 5L . TAP 53R fhm K, T
500 pg/mL k7€ JI5 4 (Sigma) .

AL T AT BERT SR 5 . TAP BARE RIS
FKBE G 15 pg/mL #1852 (Hyg, Merck)fl
500 pg/mL Sk FRIWE i 40

AL TR RS R 3L . TAP ARG R IR
JERE G 2.5 pg/mL #%5 M 500 pg/mL 3k
T 15 Ji5 94 o
1.2 EBARBE CCA25 BB R PIMR E Ik

B 200 pL F5804 KIS ACHE CC425 IR
MHFAHE4 0, 5. 10, 15, 20, 25, 30, 35,
50 pg/mL Hyg 1 500 pg/mL k9B 441 TAP
AR IR B, F 25 °C. 55 pmol/(m*:s). G
JAWISE 12 h o 12 h CERE @ SRR &M TSR, B
7= 5. 10, 15, 30 d 7 WS i Ak KRB .
ANMEFRE 3 IREL .

1.3 RIFENFEEIEE K E CC425

131 BEAAMEIESR . WANIGIL)E, $EFT TAP
WilkBi IR dEd, T 25°C. 150 pmol/(m?-s), JE ]
B 12 h 0 12 h GBI BEDA A F AR
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1.3.2 RIFERFEFAEBES & Pl Rl
& pCAMBIA 1301 ¥ ARFFH LBA 4404 Btk
W, DOEE R BUTESE N (Hpo)ME A B ARG I 3L R
4T PCR %€ FHM B #K - F %A pCAMBIA 1301
BARMRIFEEFZESH 100 pg/mL RIER
(Kan, Sigma)iy LB WAL FRES, R BRI
ODyoo 155 0.6 245, 5000 r/min &5.0> 10 min, Y&
WA, EREIIWASE R BT 2 h,
Y A5 0T S P A Tk CC425 FEAT IR Yee Ak

1.3.3 FATEXEEKIE CCa25 WEABIER
AR RMAL: (1) BRI SR A0S,
K200 pL 7 ECAE K (3x10° A~ /mL) 3 1 4K 5
CC425 WAl FRMATE 8= 5P |, 3 P17,
F 25 °C .55 pmol/(m?*+s) JEEMI N 12h - 12 h O
B PR EEIE S d, PR 2Kk pCAMBIA 1301
BIRAT I LBA 4404 27 200 uL W5 MIR
ge, F25°C, BRI 2d,

(2) WA FRFILEE SR 4k, B 10 mL 454K
AR I (3x10° A4 /mL)FSE P A CC425 F1 10 mL
ODqoo 4 0.6 2247 HRFF R EFFIK , 28 4000 r/min
B0 3min, £ B, IRAT 10 mL KIS AR
e, F 25 °C, FEIK 50 r/min , BREREILER R 3-5 d.
1.3.4 FHALFImE SR, IR, 2%
FPENRAR RIS G SR AL PR B 5% 12 h, AT
BRI A AR IE T o SR i V81 388 A0 B vk B Ry 3x10°4/mL,
I 200 pL BEWE IR AT T B A B 3y IR 5L (35 A Hyg
Sk FLE 4l R R, HERK R F5% . &
Bl 7B M TR AT P B IR AL P AR A SR o B
Fe 534, 55 pmol/(m*s). JEJEM 12 h: 12 h
OEHE © JBHEE) . 25 °C,

1.3.5 #4kF PCR %5€: WEIGILA BN,
fifi I AESE LN 4] DNA $2BUR ] & (DN 14)#2 5
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BN DNA, PCR ¥l Hpr RelR ()84
Ik, ik B Ik AR A T Bk

JU 1 L DNA fE M, A Tag B 1 U (£
fE3%), Hpt BB E TG94 0.5 pmol/L (3R 1),
dNTPs 0.2 mmol/L, 1xPCR buffer (Mg2+), ddH,O
#MEE 25 ul, T PCR §74%  PCR ¢ 8472 /50
95 °C 5min; 95°C30s, 56°C30s, 72°C30s,
35 MEFR; 72 °C 8 min, PCR ¥ 3471 F 1%/
BRNEWEEE R B IK 3BT o

SR J5 M X-gluc (5-bromo-4-chloro-3-indoyl-
b-D-glucuronide, sigma)Jeft,, & GUS 161,
Kl PCR i & B 5 AL Bk Gus BRI KA
1.4 SREARE CCa25% LT PCRAI T 1k
1.4.1 FEBEARHE CC425 18S rRNA H:FH Pk
PCR A . LIS ACHE 18S rRNA K H 9~
W B, SREUPIFN VLA I B2 PCR 509 1

(1) WizbH 4 PCR 75 ARYE Wan 55k,
BN TS AE TE th 4%, SRS 1T PCR [ o
Bl A K A S8 75 5 O SE SE A F TE 2o
Wb, A R B A )k B A2 TR 5%10°
1x10%,5x10*, 1x10°,5x10°, 1x10°, 5x10°, 1x107,
5x107, 1x10° £ 47, A3 BIHEA T3k 5. 10, 15,
20 min, SRJ5VKIE S min, B 2 uL ¥ T PCR &
H, A PCR AR R 2 25 pL E474 34 .

#=1. AT PCRHISIH

Table 1. Primers used for PCR
Primer Sequence (5'—3") A.mp lification
size/bp
18S rRNA ACCTGGTTGATCCTGCCAGT 1770
TCACCTACGGAAACCTTGT
Hpt AAAAGTTCGACAGCGTCTC 640
GCGACCTCGTATTGGGAATC
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(2) —b A% PCR ¥ BUF-MAE K 3% sk
B UCSEBEAN T PCR & A, i FH G KB K i
BN A B2 T 5x10°, 1x10*, 5x10°,
1x10%, 5%10%, 1x10°, 5x10°, 1x107, 5x107, 1x10*
Fifi, AN&id TE 24 A1 PCR 28 w24 4 i 4
B, B2 ul W T PCR &+, A PCR Sz Ak
ZFE 25 pL, Zr9EEfT 5. 10, 15, 20 min FiAE
PEJE, FREAT PCR 974

PCR WA RN: Tag W 1 U (Tag 1: LIEE
F8 FastLong Taq; Taq2: TaKaRarTaq; Taq3: f&
3 Taq), 18STRNA LRl [#1(F 1)% 0.5 pmol/L,
dNTPs 0.2 mmol/L, 1xPCR buffer (Mg®"), ddH,O
#EZE 25 pL, PCR Y IEFEF N : 95 °C FlAE
5-20 min, PiA7ETASPE 5 min, 95 °C 481 30 s,
56 °C iRk 30's, 72 °C #Ef 1 min, 35 MEHRIG
72 °C MIE 8 min, PCR ¥4/ 1% TG
WEE I HL DK 43T o
1.4.2 3EEAKE CC425 % ALT Hpt ZH PCR
A - PEHY 1.3.5 % M PR AL, I 1.4.1
RALLT B HHz PCR J7 ik T Hpr ZEK ) PCR 4
g, DIJEZH DNA HEAR AT Hpr B2 PCR
P I RAE XS
1.5 ¥k

KM DPS i A ¥ 2 e x B A T R R
J7 2253 M1 (One-way ANOVA analysis), Microsoft
Excel 2016 #E1 745 K 43 #7 o

2 HERApH
21 EBAM CCa25 MERTHER M 1

PR A CC425 WAl TS AW E Hyg
A1 500 png/mL L ALBENG A TAP AR SR I

XPEATE] Hyg WeBERY-FAl BAEIC 10 d BYBETE W
2R, 7E Hyg WJE A 5 ng/mL BFAHe I, BE%
AIDUE R A, SRR S0 BOJC i 25 22 5%
2 Hyg WKEEH 10 pg/mL B, 3540 M % 5 0 2K
TR MM i) Hyg HELE 15 pg/mL DA I
B, DUJSEE A0 ) A 4 58 A 32 BN (B 1. 8557
15 d #1130 d AOZ5R 5 10 d A4S SR —8. Rk
P& 15 pg/mL [ Hyg ¥ JE R 3B A 38 CC425 4k
TR R
2.2 PIFPELIEFE T AR AREE CC425 i
A0

3 99 SR P 1A 1 57 35 L 5% 5% e Ak 1k R
PRERFRFLALIE SR A e . BUIISE IR 3R, [k
IR AR ]S 2 d; A RE RIS
RATHECRIG N, SIS ACHE CC425 4K,
HMFACHOR . WARSEEE RN TE 2L 3 d A i B
fRdebk . UL IRATESEE AL SR 2 d, Wikd:
Bt 3. 4.0 5 d, dEATHEARILEE SR . BRI
LR IR A BN M, WK KSR 12 h 5 2 B A T
PRI G SR I a9k

7d JERREAL T, SRR IR AL 5
BEAL V(R 2)3R15 11.11£1.67 NEEALT/10° 24
ffL s SRAIBARRE FRIEILEE IR 3 d A ML T8
H(8.33+0.96 H4kF/10° />4l Jitd) A1 [# 1A 4L 1% 5% 3%
506 B 3 M 22 B (P>0.05) o I A 3L B 5%
4 d (23.33x1.67 LT /10° 40 5 d
(46.67+1.67 NEEALT/10° 420 B HEA5 1) 5 4k
B HH W m T RS R RS i etk A B
(P<0.05), Jf HWiRIL3E % 5 d RIS L 740 H
BEES TR 4 d FRENELFHRE
(P<0.05).
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E 1. EEKRE CC425 MMB RN

Figure 1.

c
i °
0 ;
Solid 3d4dSd
co-cultivation Liquid co-cultivation

Transformants number/
per 10° cells

E 2. RFBFFAENSELTENYE
Figure 2.  Efficiency of different methods of
Agrobacterium-mediated transformation of C. reinhardtii
CC425. Data are presented as xzxs (n=3) and
different significant
statistical differences in every treatments according to

Duncan test (P<0.05).

lower-case letters indicate
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The resistance of different concentrations of Hyg on C. reinhardtii CC425.

XU VPR AL T 15T Hpt &
[ PCR 4 % E (K 3), AP AR IR R )y
YA 10° 4 n] LIARAS 5.00£1.67 NBAMREL T, BH
PERIE 44.44%+11.98% (K] 4-A-B), [EARGFEIEIL
FR R 5 345 W BR R A 5 W A s F S g
3 d LR FNEZEFP>0.05), (BRI FRIILRF:
3.4, 5 d Y BAME SRR i 2 i A R 3R (P<0.05) .
AR, VRARTL R FR o (AN [RI AR A 1Y B PR S R AN T
135 5 d (43.33+1.67 /105N B 251 (P<0.05)
T 4d(21.11£0.96 4~/10° N4, HH 4d B
I (P<0.05)E T 3 d (7.22+0.96 N/10° 44 i) ,
{EZ AN ] A e 5 7 i ] 9 B M R A S 2 e 22
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Figure 3.
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SEBE KR CC425 19 Hpt %L FH PCREE
PCR analysis of the transformants contained Hpt in C. reinhardtii CC425. M: marker; lanes 1-21:

transformants; +: pCAMBI 1301 plasmid; wt: wild type; —: H,O.
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E b
» 80F gﬁf
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B°
g 40}
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Solid 3d4dsd

co-cultivation liquid co-cultivation

SEEGE CC425 HY Hpr PRMEEE 4L FFOPA M=

Positive transformants and positive transformants rate of different co-cultivation methods contained

Hpt in C. reinhardtii CC425. A: positive transformants of different co-cultivation methods contained Hpt in
C. reinhardtii CC425; B: positive transformants rate of different co-cultivation methods contained Hpt in
C. reinhardtii CC425. Data are presented as x ts (rn=3) and different lower-case letters indicate significant
statistical differences in every treatments according to Duncan test (P<0.05).

F:(P>0.05), 4EFFTE 87.78%-92.85%, BHMESRE .
Fa o HAS 32 MG SR ] K 2252 0

T K Hpe BT A0 Gus JE R
FIRXF PCR %558 WIAERIFAL FIAT T Gus £
AT, Gus R 25 R BoR, AL X-gluc i
MRS G Y R B g (] S), R Gus
BN O LA BRI ACHE CC425 BLR A,
2.3 SREAKBE CCa25 HALF PCRAGTN )y ik
2.3.1 18S rRNA ERHPR#H PCR &M : 75k
FAW 2P B $% PCR Al— 20 F 4% PCR J7 9 B A
18S rRNA SR By H i Be, 45 REW], DNA %
A EEFNE 2 A AR A 0] AR 5 4 L 55 2 i)
PR (A 6).
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Figure 5. The histochemical staining of GUS.
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(A) Taq 1 Taq 2 Taq 3
12345678910+-—M 1 2345678910+-—M12345678910+—
Boilng /—200() bp
5 min -

Tag 1 Tag 2 Tag 3
12345678910+— M1234567 8910+—

9.
Boilng /’;000 bp
10 min

Tag 1 Tag 2 Tagq 3
M1 234567 8910+— 1234567 8910+-M1234567 8910+ —

o /2000 bp

———— <1770 bp

Boierg /—-2000 bp_
15 min ol <1770 bp -

Tag 1 Tag 2 Tag 3
Ml 2345678910+ 1 234567 8910+-— M12345678910+—

. 2000 bp 2000 bp
Boiln; -~
: W &=/

20 min ittt < 1 770 bp ————— -

(B) Tag 1 Tag 2 Taq 3
M1 2345678910+ M1 2345678910+- 1234567 8910+-—

Initial
denaturation
5 min

/—-1000 bp

1770 bp

Taq 1 Tag 2 Tag 3
12345678910+-M 1 2345678910+- M 1234567 8910+-
Initial 2000 bp
denaturation \ 3
10 min =
Tag 1 Tag 2 Tag 3
M1234567 8910+ — M1 234567 8910+— 1234567 8910+—
Initial > 2000 b
. 2000 bp /"— p
denauration /AR 1770bp | -- 1770 bp
15 min [ =
Tag 1 Taq 2 Taq 3
1 234567 8910+-M 1 234567 8910+— 1234567 8910+- M
Initial 2000 bp \ 2000 bp \
denaturati(?n g 1770 bp = = 1770 bp
20 min -

6. PIPETE PCR 73740 DNA REEHIE . 4ARRIR A 0 40 B A A At B) A AL 4K
Figure 6. The optimization of DNA polymerase type, cell concentration and cell fragmentation time of two
direct PCR methods for C. reinhardtii CC425. A: two-steps PCR method. B: one-step PCR method. 7ag 1: high
fidelity DNA polymerase (Aidlab); Tag 2 (TaKaRa) and Taq 3 (Aidlab): common DNA polymerase; M: marker;
lanes 1-10: the cell concentration of 1x10%, 5x107, 1x107, 5x10°% 1x10° 5x10°, 1x10°, 5x10% 1x10%
5x10° cell/mL; +: purified genomic DNA; — H,O.
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J¢ TE 2Y# T PCR ¥ AP 4 PCR 4"
HaZE R R 6-A), TE B/KVEHHE A 20 min £
TR, BRI DNA BEH Tug 1 P H3L
AT, FTARE AL (AR R 5%10°-1x10° 4~/mL)
PIGIRAT TIEW AT s T E DNA REMA
R 18 B A 5% B R 5% 10°-5%10° 4~/mL.

5WiX PCR ML, A& TE g —2
PCR 12 X0 ¥ i 4 41 i 285 B2 SR Ak ™4 (K 6-B),
AL B B A TS . IR E DNA RE T
(R 38 2 A TASME 15-20 min, AF 540025
h 5%10°-5x10° A~/mL; HAFFHiH DNA R4
W 16 251 M FRAE PR 15 min, A8 B0 F RN i 2
J&h 5x10%°-5x10° 4~/mL.

Zig BIRER, HE KB CC425 ik 1
PCR PR Al i e A 2540 . = R . DNA R4
RO P 3, SN 5x10°-5%10° A~/mL, TE
7K 20 min (FiA7%), 8k 95 °C HiAEPE 15 min
(—#H).

2.3.2 EWARBE CC425 #1bF Hpt A PCR
PR A

BEMLIEIC 9 A~ BHPER AL T, 43 R A0 B
% PCR 75— HiEVL PCR X Hpr B 31T
PCR ¥4, Wik B KIE 20 min, —H ik
KA 95 °C WASE 15 min, FIF A 40 2 B 34 H
10°/4~/mL, It FERE N Tag 1. LEELHY FE
1 DNA MBI ST PCR P IG/E N S IR, 4%
RUI(E 7), 3 Fhy 3y i X v 4R 1516 M 1Y Hpt
FEHH B 2507, RWIX PR P 9 4% PCR
PRI TR A B CC425 Hefb T Bk

il

(A)

bp M 12 3 456 7 8 9 + wt— bp

2000 —

750 — 640

B) 1 234 5 6 78 9 M + wt — bp

2000
750

640

© 1 23 45 6 78 9M + wt — bp

2000
750
640

7. A[E PCR AL EEREIE CC425 19 Hpt 5%
¥

Figure 7. Different PCR methods identified of the

transformants contained Hpt in C. reinhardtii CC425.
A: purified genomic DNA amplified the Hpt gene; B:
two-steps method amplified the Hpt gene; C:
one-steps method amplified the Hpt gene. M: marker;
lanes 1-9: transformants; +: pCAMBI 1301 plasmid;
wt: wild type; — H,O.

3 itk

HENT 0 AU P AR R E S S R R 1Y
HHEFTE . HATE R R RN SRR K
BEILRE IR0 vk R A AL B R )y ik
Kumar %P5 ol FHAAT B LBA 4404 75 [ {4
TAP #5573 AL DA #E CC-124 (mt-), FFTE
0 19 15 % 3 v 3RAT 1 B A0 T 50 B 2 R B B R T
i 50 £ . 1M Pratheesh %Ik ik T Kumar A J5 %,
PG AR FT T EHA-105 fEAK TAP 55373k h
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2 YL T A BN ML CC-125 (mt+) 30 min, # %
BARE RIS 9% 2 d, BibscRit— 4.
ALK, 2% Kumar 2503k, MR ITHE
LBA 4404 /ALY ACHE CC425 #abk, HA
6-7 NEALT/10° A, FF FLE PR3 H A
1 Mini 25297 2k DGR I RAS 1 B 5 2R A
%, WRRFFRBERE . SRS NS T 45 55
SRR, RIS R Mk, K PIEAL
RAFE C58C1 I LBA4404 5351 15 1 Ik 3 1 A<
cwls Fll CC125 7EEAR AB 5 SH 3R 5k F Lg%
2 d, 459 LBA4404 1 C58C1 AT B AR AR 1
FEAk cw 1S 4UME (515 3] 16-31 ML T/10% 44
D 25-33 ANEEALT/10° AN EEAR), T CCl125
i R CS8CT B AL L (43 115 5] 6-14 D44k
F/10° A4, IF B 5 FE 40 6 e o S 1 A i 4
e i FE AR AT TR AR B R R AR . R R
AR, AR HAA SRR AT T ek
#E, R T WAL SR 0 0 b AT T A
DA 4% 31— 187 (58 5 20000 AR A B A 5 38 D AR
CC425 WAL bR R .

VAR e 55 5 30 19 S 2 s o A R 1R ) AR K
LR R IHE],, Ghosh ZEU SR A% i G
BRI, RTS8, KRB 5
SERA A, T Huang 5607 )RR FHBUA L B 57 1%
A FEFENMEN, IR, IR
Hh S TR DR A R B d b R R AR i AR AT
R MR, 7 Lk AR R TR 3 B AR R O AR AR B S TR A
Mo TERFFRAN RIS A B AL HE , fi
T 2 d WL 35w E e A e k™, SR, 7
HABREYI S R L, 34 d IR IRAHE bR A
A b S RIS K i ) 5 IR Y S B R AR AT
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W AR, FEAEMIRGEMIET- Y, ARSI
BRI FRIEILRE SR 3d UL, RAFE S EA K,
5E A T AR RS AR, S ECE AR L
FIEAERKMAET: . San ZEPSR ] 2 d WiiAStE;
TN, WAL IR R, X ERAF I (1 3L
I EE R0, KSR IR E R 3 d,
AU 30554+, JF HILRER 5 d b3
e, 1k 43.33+1.67 AL T/10° A0 . W
IR SR B A 2 LB FR T R IR
I 6 d, FAFWEALTHELL 5 d 2 IR R BIR),
(R SR ML OR AR SE IR R FF B AE K i
BIMBAA T 55 3% 1) B 2 b 2 A 2 3R 8% 3R ) [R] 52
M, PS5 BHE R K 87.78%-92.85%

VR A I 35 35 vk B A 3R i 1 R T B R TE
TRARILIE SR AT R 5 ST ACEE CC425 Atiffd%
fil BRI FE 43, RS 2o e v R 2 S A A T A [
RIS, RFFAEIRAT, BEEIR G 2
VR AL B . AR T BRI RE R i, WAL
BR SR AR AR, sl TS g W) B
PEo RT3 D A B AL IR R B rp 2D IR
B, I HARFF A 53 DA B AL IR A R AE
T AL T R e SR I T HE R R, T DURAT 1
AT 1 P A0 A T i B A I 3Rk U I L
A A R B B, RRIFEN S
AR I R AR A EL B, T TS A
ZAF (SR Hh U TR I A AR R BRI B TR A
S04 % Ak T 1 RTBE X 3R D A Y A A 5 AR AL
FAR SR

H 2 PCR Fik 5154 PCR WIELEL, 154810
PCR #4175 54 PCR LB Z AT £ 4
WA AR, WP MR A SR e h A % . 2H
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SR N4 . FER 4] DNA 43 falifb 4 5%
EIRFERT FIFE S WAL BR R I A O E L

FEREALT . B PCR BEERLIT R, A5 A
BL, F#E PCR 5L 3 PR o, RN 4
IfIE] . DNA S5 i ARSI A0 M B2 o X T 3
M LR, R 2 B I Ty ) TR K
WU RS (B4 PCR 45 SR W], % ik
HEAT PCR 4 HEROCR BT I AR D93 00 R 1R R A
T AR B ] 2% S 4 L 1 — 25 PCR 5k, ol
IR E VAT 1 . DNA 4 0 EL#% PCR 1Y)
PIACR, BiRh E B PCR 45 R /R, B IR E DNA
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Abstract: [Objective] To establish a rapid, simple and efficient Agrobacterium-mediated genetic transformation
system for Chlamydomonas reinhardtiii, we used the model organism C. reinhardtiii as the receptor material and
optimized the Agrobacterium-mediated transformation system of C. reinhardtiii from two aspects: transformation
method and transformants identification method. [Methods] We compared the effect of solid co-culture and liquid
co-culture on the transformation efficiency of C. reinhardtii CC425 mediated by A. tumefaciens LBA4404. Besides,
we analyzed the optimal reaction conditions and amplification efficiency of (1) two-step PCR after TE cleavage,
and (2) one-step PCR without TE cleavage. [Results] The highest transformation efficiency was achieved by a
5-day liquid-medium co-culture of Agrobacterium and Chlamydomonas. The transformation rate was 43.33+1.67
transformants/10° algal cells. The optimal reaction conditions were: amplification with high fidelity DNA
polymerase Taq 1; the cell density involved in PCR was 5x10°-5x10° cells/mL; before amplification, cells were
boiled in TE lysis buffer for 20 min (two-step PCR method), or initial denaturation for 15 min (one-step direct PCR
method). The amplification efficiency of two-step PCR is better than that of one-step PCR, but the latter is more
concise. [Conclusion] Agrobacterium-mediated transformation system of C. reinhardtii was established and
optimized, through which rapid genetic transformation can be fulfilled and the workload could be reduced.

Keywords: Chlamydomonas reinhardtiii, Agrobacterium-mediated, liquid co-culture, PCR identification method,
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