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The research of gene knockout via homologous recombination

in Phaeodactylum tricornutum
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WANG Guan-Ru , LAN Li-Qiong . QING Ren-Wei
(College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: This paper aimed at exploring a knockout system for further gene function research in P. tri-
cornutum. The gene encoding glycerol kinase was selected as a target gene in P. tricornutum, construc-
ted the homologous recombination vector for P. tricornutum, and using particle bombardment success-
fully converted the homologous recombination vector to wild type P. tricornutum by particle bombard-
ment. After screened on the {/2 solid medium which contain Zeocin (final concentration 100pg /mL) and
identified the strains by PCR, 34 transformations were obtained. The analysis of cell growth showed
that extracellular glycerin had no effect on the cell growth of the transformats. Detected by western
blot, the results presented that the expression of glycerol kinase were repressed or reduced in the trans-
formants. This research explored a system for application of gene knockout technology in researching
gene function in P. tricornutum, via constructed a gene knockout vector, transformed the vector to the
algae cell, screened and identified the knockout algae strains, and studied the characteristics of knockout
algae strains.
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2.1 # #®

2.1.1 HEHRBEHREMH =HAHEIEHE (Phaeo-
dactylum tricornutum )& 5 H [E ¥ K 27 G i Fh
U i MACC/B288. $ Fr 4y #1 1 300 Y

NTHEAK £/2800 0 REgR 4k R B 22°C ol B &
25001x, e E ] 12h « 12h.
2.1.2 HEh5HE LK TERERHMAE R pMDI19-T(TaKa-
Ra) ;£ ik #4&H pPha-T1(Genebank Accession No.
AF219942) ;55 £/ E. coli DH5a(Invitrogen).
2.1.3 KA FAE  PCR A HN K BRI 1 1
it (TaKaRa ) ; Byt JIE 0 5 6 1] it 30 & B ks /) 22 il
$3 ) & %5 (Sangon) il J57 « H RGBT A (BGD 5 51
WA L E 1A s FE RS e A A3 BOAE A A
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JH Nde 1 1 Sal 1 3] AMRICKE X = A 7 Be i #
Z pPhaT1'. 5 i # 41 i ki PUZND g # ##.
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Jin 100 mmol/L H il iy £/2 85 32 W b 5 5%, B IR
24 h BURERE I 450 nm A OD {H.

x1 yHEAEMRERNSIMET

Tab. 1 The primers used for fragment amplification

Bk /B2 B34 5’3 eIk
3t 13 634 bp Z il i A 3 1
PtrGKHRUNNde GCCATATGCTGACAGCATGAACGGCAAGATGTG i:g :7 fﬁinﬁgg ifngig{ .P
5 4 [l 5t AR
PtrGKHRUCSal GCGTCGACGTGATTAGATTTGGTGCCAGTAAGTTGA ooP o .

PtrGKHRDNHind

Nde T #1 Sal 1
PGl Rl L IR 4 1492 bp Z R

GCAAGCTTCTGCCGTTATGGAAACCACATC

PtrGKHRDCXho GCCTCGAGAGAAGTAACTTTTCCGCCTCCT
PtrGKHRZeoUSal GCGTCGACACATACCTTCAGCGTCGTCTTCACT
PtrGKHRZeoTGAEcoR  GCGATATCTCAGTCCTGCTCCTCGGCCAC
PtrNRSTOPEcoR GCGATATCAAGTTCTTGACTGATTGTCATATC

PtrNRSTOPHind

GCAAGCTTCTAACGCAGCTTAGACATAAACC

55 541 bp @RI F B U 0 414 05
Hind M A1 Xho 1

P38 fepB f 3 FH sh ble B A B,
WINEFEY) A7 5 Sal 1 F1 EcoR 'V

Poih NR 2k 7 B, V8 I b0 47 2
EcoR V #1 Hind Il

PtrGKKoU2 GAACAAGCGAAGGAGTAACCG

PtrPcAb2-F2
PtrPcAb2-R2

GAGCTCGCTCAAACATTCAATC
CTCGAGTGAAAGTGTTGTGGAG
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Ff1 4 4 B b e Bk 55 1720 bp & 2094 bp 1Y
R B H Sac I Fl Xho | WG Y) % #: 2 PET-32a
. EHBRKEAARE E. coli BL21 P iR #
ik, A B AL AR Tmmol /L /Y IPTG F
16°Cif5 T ad 17 B W% 2 BGIL A wl AT HL Al 1.
1 FA W [ 2646 20 h A = #4845 e H Il e 3
PRI i ok e R DAL 3 R BEF A RN 88 3 O Rb = U
100mmol/L HiM#Y £/2 B 37 W b 15 7%, 56 8d gk
B HE , DOVE HT PBS 1% P, 45 B 2 L AR 40
VER BSA Hr i il 4l i 2 ok i, IS B A
VW RE L 100 M EERC#E 1T SDS-PAGE. & 11
ABERE 200 mA TE I VKA 6 B 2 b, 5 00 B i Wk &4
M 1.5 h. T 4000 % # B 00 H b B TR i F
1.5 h, TBST ¥t 3X 10 min. F 10000 4% # B 1

“HHIHE 1 h, TBST 3 ¥k 2X10 min, TBS &t
2X10 min. BB MR,
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WelR I8 7 By S B — 3. X R = A ds s
TH TR T RD R S 284 8 28 ) 2 5
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L FNPE M S FE R IH ik £ TE

W4 i) PUZND J5oRE 8t 1% 5% 1 = A 16 45 3
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e FR M TR R EERE UL sh ble FEH R BE 4
AR = MAmiE R ERA T I = AR iR
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PtrGKHRZeoUSal il PtrGKHRDCXho # 17 % 5
PCR B5iiF . 452 2] 17 34 A~ PHMsw b, BEPL P 3
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Fig. 1

Identification of the positive clones of glycerol kinase gene knockout

A The identification of DNA fragments for the upstream homologous sequence to sh ble; B: The identification

of DNA fragments for fcpB promoter to the downstream homologous sequence
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Fig. 2 The influence of glycerol kinase gene knockout

on the growth of P. tricornutum
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Fig. 3 The influence of glycerol kinase gene knockout

on the glycerol kinase expression
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ARG B D D RE I T A QA 4R T R =
e i R AR B X B U g S 1 B A
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