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EERIE, JEBREAT O BRI O — KERAMIECTH Y | KEEAEDOYINETEF & U TS @y Es,
NAFPRELE LTEHRIBER I 0T /) A FEEIZ LD LT 5 FRWE A AT Dreixfad dfa Gt
T L, AdRE W Z D OBEERAENIF ST D, L L, T OWEAERRIIR A EE =
BRI HIEERSRODPEIRTH D, ZOMRIRIRIOS & BOWEEEREZ T ESEH720DI203, £
DAPE B D8 T A BRI OB SE, RPERSE L ZLARE B BND, D10,
WEAPEIZ RO LB T L8R~ — I —Bn T2 W S5 2 &L 70D, THETICS, BARKR
T LR~ — T — BB T HAANTEERIRA Y 2 —DWEL S L, F O DRIV BV TE 7273,
BRIRA & — | TR OE(B T 2B AT T OV IR L R 0 | AU EEROE A TR R OERE
fHEr—R &> TND, Fo, BEOBLTEZHFEHIEL20IE, BT nE—2—2 o2 L
WEELL, &0 DITARWEDAPE D BT ORIUIL, Bs FIEFEEEOMR N T 1 ' —H
—EAND ZENEFE LUV, 2O T 0= IRIER SN TEL T, Z LB RAVEIRIA
DYERZLT T2,

% 2T AW ERROG B AERERED LIZE T 5, U - i) OB AT 2 S AT REZHT
TR E A BRI T2 Z L A AL 5, £ i) O CEEOR s T DHIFEHL) S rTREZ TR
PUEOMNLZ B L C, PCR IR S E7- BRER 1 L B IR~ — I —8In F A B OESIRA 7 ¥ —2 HW T
IN—=T A T IVH AT K PMREEEERE Phaeodactylum tricornutum % BB SE 5 FEEZBR L L O &
L7z, BT, ARG T2 EFBL S DEERENIEMEOFHL Y v — & —i LOERSEGWE Y A L A Hk
DFHT mET—F—%FE L LD & L,

BESRART 2 —% N/ S—T 1 I VI AN L DEEROT B

T, HUAEWEMES & ETeBRIR X7 Z —pEx-nat/gbble %7l L (Figs. 1 and 2A), Zh & #H L
LCTHWC, ZOEREEETeEER7 Z—+1000 linear vector % PCR ¥l & 7=(Fig. 2B), ZiH%
P, tricornutum |\ ZIERRR S BSR4 RDT- & 2 A, BIEDORIERITHE DIEDB L Z 45 Th
ST, WA S BRI R Do T-(Fig. 8), LA EDFERIC LY | Bk ¥ —% —TF
A INT AT VBASHET GGG, IR Z—BARFL AT, OWEHIRHSERII T2 DD, fif
TN EEHYADEUGFIRETH D Z LB BT /2o T,

Bk 0B SOEBRAR Y Z—F W2 3—F 4 I VI AT L AERO Bisi
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FRA 73R SOBIH 28 AB s - O SN L 72 ESHRA 7 % —40, +50 35 L U500 linear vector %
AL, 262 W TREESAZAT S ToRE R, 2005 OIFEEAYIZRIT 4.6£3.5~11.7+11.9 colonies/108
cells &700) . T D OREBRX NI TR A B2 b - 7=(Fig. 3), Lo T, EHIR~Y
B —ZBIT DR L LTeT 2 —2 WA Th->Th, EROEHIKRAY ¥ —% 56
(A DN BRI & FRRORMG HND Z ENIH LN ETe o7, 7oB, AL GBSk~ #
—Z AT, BRI H—A R L U OV PCREIE S 7203, ZOESMRA Y 2 — 3By Z—
R A Z < PCRICK VRG22 L L A[RETH D,

AR T REOMAARLE L 72 DESHIRN 7 & —FROAITEE IR ORET

EEHRA~T 2 —+0, +50, +500 33 L UH1000 linear vector 35 L ORIk~ 2 # —pEx-nat/gb/ble % P
tricornutum \ZEALUT-HA. TN, 36.9+12.8, 88.3+5.2, 94.4+4.2, 91.8+6.2 33 L 1Y 89.9+8.2% D
HHRAIZ BV CENERIE T OEENEA SN TV E(Fig 4, Lo T, BALZRKT 55 - Omins
50 bp LI EDR&D DNA Wik 22 Fhtind 2 Z L ic kv, 2B SERROBE 427/ LANITE
ATDZEnHkD EEZ DIV,

TR TR & 72 DEBIRAR Y & —0D DNA BORET

PREDESIRY % —+50 linear vector (37.5 fmol/shot) %, P, tricornutum | EHRR S H -85 Th
ST, WEHRERITE L% 10 colonies/108 cells & 72 V) (Fig. 5). BAHEC L7-HAERIR~Y ¥ —1pg
(ZFA2497% 300 fmol FEHIIF) & FIFE DOIEIRELERIMF O Z AV L, ARRIE, 5 AN TO
BLIALGAIRAAT O ToOITLE L 7R DEFURA Y Z =3, —fki72 PCR D 1 F2—7%3 T2 50 pl O
OGS A WD Z LIZ K> TRREATRE CTH D Z L 2B LT\ 5, UL EOFEFRIZ LV | PCR HIlE SH7- 18
FLRAR Y Z—% D Z L2 K- T, B~ & —iiil 24 DA K& <EfErie Ch 5 2 & AoR
L7,

T vy ML BEABEBFDT ) SDRBSABDRHER
Fx e R SOEBHINARY 7 — B ST 5 Z LI X W DRI, T ay

MZE DD &b 1RO RRRLNTZZ 0D, G LI TOREIRIMAIZIN T, AL
T B OWI R DT ) BTHARAENT-Z ENI B0 E 72~ 7-(Fig. 6), Fi=. EHHRRZ X —+0 HDH W

13+50 O linear vector ZEA L TR LN PERRYATIX, 7 a y ML D iy b7y vy R
RS I7=—J57C, +1000 linear vector & 5V NIBRIRA Y Z —%H A L THE LIVOPERSYA TR, &
P my MIBWTEDEL OV FRRLNT-(Fig. 6), ZOFKE LT, EEREOMIEAIZISIT 2
ZERTEMED < . BV DNA 28 A X5 LR N L VR VT <7l ZofERe LTl ay
—NEAINOTIFRVINEE 2 b, LoT, LA a bt —Ho# s A ERIEA I TN
BAIE, BASEZVE T > M2 50 bp @ DNA Wi 2 NS BT ¥ —BNE4hTih 5
EEZ BN, £o. ZOX D RESHRAY X —E WP S ST 54, BASID 2 e —Hyvdb
RN T IV IRIGERA AN G HALD Z LD, LD OBSHIT - IS L VRS L7205 2 & bHiRE
Sha,

ERERGE Y A VAIZHIRT DRFETEHR Y A VAT v e — 5 —D5H
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ERUEGUE T A NVADT ) AHIAHAET 5 & Z 2 6NH 7 vE—4—|ZEA L, 20O OTEMEZ7Hh
L7z, ZRHAERDDIZHIZD , A TIPEANR T DT /) b b3 B —BOEB2 Mz 5720, ik
YYEEE ST Sh ble & VAR—42 —8{5T eglp BT X 7N Ty NaFT 67 2 —% W CIPER
BaAT N Figs. 7). R OFBLEIZXT D %E OB EZROL Z LIZLY, ZheTmE—2—I%
PEE L, SbIT, BABG DT A ECBT HAEMROZEZEEL T, H7ne—4—2 5
Z LI R B ONERRAA 10 ar=—Z2H, 07 aE— 2 —IEEOWEEZRDH LT
NERROEEZ HRDTZTHPRL L D & Lz, ZHUT LY AR TR S R EISEN T m e —
—OIEMEZ RIS H 2 L ANTRES 72 V) . E ORI T TH 7w — 2 —iEEZ Al L 7oRER.
Chaetoceros lorenzianus \ &G« 3 % 7 A VA (ClorDNAV) OBERIBGHE 2 > /7 B O L1 L HEE S
Sk FiaEkORS ] CIP1 23, P, tricornutum OFERAU I\ THEH 41TV % Ptfep pro. L 0 $K
5 fEm s TR EREIE 2R L= (Fig. 8), Z 07 me— 2 —[ 3 EEERA L5 7 A L AITH
KTHHOTHY, ZHDSPMEEERED P tricornutum (2B CEVIEBTEMEZ R LT 2 Lo n, B
MIZBW TR B EB— == " — U ARETH D Z L DR Sz,

LLED X S, PR S CE BRI & — & 2 3—T ¢ 7 VI AT K D ER ORI
T, Alalis L7z PCR IR S W72 B 7 —% W2 S—T ¢ 7 )V A K DI 35k
% DN AR, DI, AR CTHTZICEES LEE B 2 AR S5 VA LV ARE
BT v —2 =55 Z EIZE 0 HHWEOEFEIZ D 55 T OMEPEBIA~OENH N, &
HIZ, LD BT —X —PEAEE T ORI & EF 53, BAES FOFBHIHNIT $ RN
NDEFER BIND, B, BB DR D URRIC I T D IR s T OFBIHIHC, HhE
REMEA A DIEEHHNC L DRI BT Z LIRSS, A%IE. Zhbn7nes—4—% 1
Ao L2 SRR & — LS TRV CEERO IR EAT 5 2 L0 &0 EEREOA NG L,
E DIZEDFAYFHIZEENERT 5 2 LI S D,
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Transformation efficiencies

Fig. 1 Flowchart of constructing the circular expression
vector pEx-nat/g5/ble.
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Fig. 2 Map of the circular transformation vector, pEx-
nat/g5/ble {A)and map of thevarious linear vectors
FCR-amplified from pEx-nat/g5/ble/ (Bl
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Fig. 3 Average transformation efficiencies of . tricornutum

NC

transformed with various lengths of linear vectors and acircular
plasmid. Error bars show SD, n = 5. No significant difference was

found among transformation efficiencies tested using the
Tukey—Kramer method. +0: +0linear vector; +50: +50linear
vector: +500: +500 linear vector; +1000: +1000linear vector;

5.C.: supercoiled circular vector; N.C.: negative control {tungsten

only).
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Fig. 4 Average proportions of transformants containing the whole
region of the gene cassette of the transformants transfected with
each vector. +0 {+0 linear vector), +50 {(+50 linear vector), +500
{+500 linear vector), +1000{ +1000linear vector)and S.C.
{supercoiled circular vectory derived from the first experiment to the
third experiment. Error bars shiow SD. Different alphabet shows a
statistically significant difference (p<0.01).
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Fig. 5 Average of transformation efficiencies of P. tricornutum that
were transformed in triplicate with the various amounts of +50 linear
vector. Error bars show 50, n = 5. Mo significant difference was found
among all the results using the Tukey—Kramer method. N.C. negative
control (tungsten coated with the amplified DNALS00fmiol} from
pEx-nat/g5/ble that contained aregion of the plasmid excluding the
region gene cassettel.
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Fig. & Results of Southern blotting.
A, F:+0linear vector, B, 5@ +50linear vector, C, H: +500 linear vector, D, 1) +1000 linear vector, E, J: supercoiled vector. Lane L

a mixture of circular plasmid digested with EcoRl {100 pg/ wellyand circular plasmid double-digested with £coRl and Xhol (300
pe/ well as a size marker and detection control). Lane 2; genomic DNA of the wild type £, tricormutum (10 wg/ well; negative
control). Lanes 3-7: genormic DMA of five transformants. Genomic DNA of the wild type and the transformants was digested
with BrmHI (A-F) or digested with FooRW (F-1).

Fig. 7 Schematic diagram for evaluation of promoter activity. {a) Cutline of construction of transformation vectors and transformation. After

predicting putative ORF positions37, the upstream regions of the ORFs were determined as their potential promoter regions. Potential promaoter
regions amplified by PCR were used to construct transformation vectors. The double cassette vector which contains the reporter gene egfp
driven by each tested promoter and the antibiotic-resistant gene 5h ble driven by Cffcpd pro. was constructed (b) Investigation of promoter
activity. Promoter activity was determined by averaging the ratios of the level of egfp mRNA transcripts to thatof 3h ble mRNA transcriptsin ten
transformants to minimize the effect of copy number on the expression of transgenes. These transformants were also used to investigate GFP
protein expression. Cficpa pro.: promoter region of the fucoxanthin chilorophyll afc-binding protein (FCP) A- LA gene derived from Cyfindrotheca
Jusiformiz. Cficpa ter.: terminator region of the FCF A-1A gene derived from Oyl fusiformis. The structure of the ClorDNA genome s modifled

from Tomaru etal {2011},
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Fig. & Relative activities of various promoters including diatom-
infecting virusesin transformants. Ten independent transformants
per promoter were analyzed. Promoter activity was determined by
dividing the levels of egfp mRMNA by those of Sh ble mRNA. Circles
represent the mean of triplicate measurements in independent
transformants. Diamonds show the average values of ten
transformants. Pro. less represents promoter less whereno
promoter was linked to the egfp gene in the transformation vector
{negative control). PtfcpA pro. shows positive controlin the
transformation vector egfp gene driven by Ptfcpd promoter. The
Kruskal-‘Wallis test, followed by the Steel-Dwass test were used for
statistical analysis. Asterisksindicate statistically significant
differences {(**£<0.01 and *P<0.05}.



