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1). Re-transformation of the dep2 mutant strain with the wild-type gene to rescue the
DEP-hypersensitive phenotype

Cells. The dep2 mutant and the reference strain cc-4533 will be grown in TAP medium (10 mM
Tris, pH 8.0; acetate; phosphate) until ~2x10° cells/ml under the illumination cycle of 14-hr light and
10-hr dark at 22 °C.

Cotransformation. We will co-transform the genomic DNA into the dep2 mutant with a
drug-resistant marker DNA for selection. Chlamydomonas genomic DNA containing the disrupted
gene g040600 will be subcloned from the BAC clones available from Clemson University Genomics,
S. Carolina, USA, using appropriate restriction enzymes. Purified genomic subclones ~800 ng and
PCR-amplified sh-Ble cassette ~10 ng will be mixed and electroporated into the mutant cell. For one
transformation, ~3x107 cells will be mixed in the 4-mm cuvette and pulsed with the voltage at 800 V,
resistance at 600 Omh, capacity at 50 uF, and time constant ~11 ms. The cells will be recovered for
overnight and plated on the TAP-agar plate containing 2 ug/ml Zeocin and incubated under continuous
light for 2 weeks. Colonies will be randomly chosen and streaked out for further analysis.

Assessment of rescue. From our study, dep2 mutant could not survive in TAP containing DEP
higher than 0.8 mM, but cc-4533 reference strain could still grow. We will use this condition to assess
whether the re-transformed gene rescue the DEP hypersensitivity in the mutant. Several independently
re-transformed strains, the dep2 mutant, and cc-4533 reference strain will be grown to mid-log phase
in TAP medium, and the cell density will be adjusted. Aliquot of cells will be inoculated to the 24-well
plate. DEP will be added into triplicated wells to make a series of final concentrations containing O,
0.2, 0.4, 0.6, 0.8, and 1.2 mM of DEP. Cells will be incubated under dark-light cycle for 72 hrs, and
the cell density will be counted. The relative growth comparing to no-DEP treatment will be
calculated.

2). Introduce the wild-type g040600 gene into the reference cc-4533 strain to test whether it
enhance the DEP-tolerance

We will also introduce the wild-type allele of the g040600 gene into cc-4533 strain using
co-transformation strategy mentioned above. We plan to use its native promoter to drive the transgene
expression. Alternative, the AR promoter (containing the HSP70A and Rubisco promoter sequences) is
a commonly used strong promoter for Chlamydomonas and will be fused in front of the coding
sequence of the candidate DEP-response gene. We will test the expression of transgene using gPCR as

4




described above, and confirmed overexpressed strains will be chosen to test their DEP-sensitivity
using a series of final concentrations containing 0, 0.2, 0.4, 0.6, 0.8, and 1.2 mM of DEP based on the
relative growth after the 72 hr endpoint and growth curve for 7 days.
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AT e RAFIRREH AT ¥ %1 Hs181.Tes sw?2 (human normal testis) ~ * 5 % 1 &
NTERA-2 cl.D1 *2 (pluripotent human testicular embryonal carcinoma) ‘m¥® $k ~ “F & Jg fm %@
tk A2780s (p53 wild-type) , OVCAR-3 (p53 mutant ) , SKOV3 (p53 wild-type , loss of p53
function )
(% - g% s ap%dE v zapsd e apsd BEF o [y
bigiFE e A Fz et fopa g t4L 0 __Ecoli
W5 - sp%d (8- mped ¥ mpgs e aphH
CEFE ATz wmie i gi LA AR ¥ 85 ¢ P Hs181.Tes~ X 5 & ¢ B 'w
"2 ¥ NTERA-2 cl.D1~ °F & J& w72 5 A2780s( p53 wild-type ), OVCAR-3( p53 mutant ), SKOV3
(p53 wild-type , loss of p53 function )

S AT HAGHRNE E EE S 2

Jul

fim

AL K2 AFEE B F Rk A [ISPEXE,;  [IIVCX#;
His [ &4
b.% & 2 A FIEAL TS F %=l;£ﬁ g z; [R5
B (L4
C.z- Flgg 78 > ;£ t [ virus; [ Jmicroinjection; [liposome; [ lgene gun; [ JAgrobacterium
B LR
4 eFiET g% 255 PL P2 [P3 [JP4
S T AT 2% L A Hapx 23 0P
IR EFRHF 2REP2N I 2 RHRAT FREEFFIAFLERH R AT uEAE-
BEAETLIIHRZR Bapx 28 [0P2 [JP2+ [P3 []P4
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R P hE FmP RN B
F %P

ARG BT SR A kAT LRWDlmBJ} FlEcs 5 b crp53iEds TS B 4 =% (p53
response element, pS3RE) % & tif fim 8 4 L e 4 > L 5 e R R % (208 C>A i
BL) > P53 74 78 nre & s B 2 s 4 ¢ «iDNA damage# DNAvrepair? 4577 £
£ 44 > P53E4F f nDNA damage s 45 DNAR B+ chbd 422 — » 5] P53jkin 5 &4 41
# £ DNA damage 4745 1% (indicator ) - % 1 #p53 ¢ %’ﬁ d 23 - apoptosis 1 4 ? 5 b
spermatogonia » ™ #¥ 4 7 ¥ o7 2 (germline homeostasis) (1-4) -

AT Y BRARHpO3E TG B B iR (p53 response element, p5S3RE ) %+ LRWD1 i
B2 o fe FIR B e R 6 kA ZLRWDLan A B 0 12 3 e e L I e

o & #-dEd Chipz EMSA% § 5% ;Wp53 BpS3REHE S » 3 ¥ JI % F kB s kg
é Flluciferases# JiE (7 fxds F % F* RV ;ﬁ d fmre 44 H,0,% Camptothecin (CPT)%
B RUE RS > UG AR ERDEET » LRWD12 pb3:h 4 3 2 pb3 -+t

LRWD1 s 4533 47 :t@;gd site-direct mutagenesis > ;2 #-LRWD1 i F|fz# &+ + mp53RE£i
Hlig - R pSSREH T LRWDL A Fliad: 2 $Isk BB 4 ehd & f o Wfpet f

447 (immunofluorescence assay ) £ 3¢ & 4 47 (western blot) > ¥ 12 %TEI’E*:}?*LRWD].A
P53 & FIF oA A A, 0 F 20 Bop KB R
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R 5% =

1 #3 @ W we < 43R LRWD1 (overexpression LRWD1)

T v * (transfection) e — % > #dicp 1.0x10° en4 S n ¥ & 4 Hs 181.Tes w® (human
normal testis) ~ 4 %7 % ¢ s NTERA-2 cl.D1 *m*z (pluripotent human testicular embryonal carcinoma )
& P B R hm P2 R A2780s( p53 wild-type ), OVCAR-3( p53 mutant ), SKOV3( p53 wild-type ,
loss of p53 function) 2 % >t 12-well 4 ¢ > 3 %> 37°C ~5% CO, 24 -] p&is > fe ¥ & well 3 7
B®E % lpg enplasmid DNA ~ 30ul H-DMEM (Gibco » 12800-017 ) % 0.6ul TurboFect Transfection
Reagent ( Thermo Fisher Scientific » R0531) »\Votex5 4y » iR £323 15 £ E#F ¥ 15min o #&-TurboFect
Transfection Reagent Mix 4r » 96-well # ¢ > 32 %3 37°C ~ 5% CO, 24 | p&F -

2. E w2 R FIE % (gene knockdown) 35

- % 11 2x10°cell/ml 5 % >+ 6-well plate » & » # § 5% CO, 137°C in%e 32 % §3 12 % 24
e Fmie 3 84 % 0 2% Lipofectamine® 3000 Reagent &3] i {7 & 4| (T
(co-transfection ) - fie @ #1 % ¢ Lipofectamine® 3000 Reagent : #-j&_# + 77 3 2 RNAI 2 <
2 *5 ( National RNAI Core FaC|I|ty) PE1F e shRNA-LRWD1, shRNA-NRF2 » % {1 #* LRWD1
% NRF2 éﬂhﬁi&:ﬁi T 48R £ »+ Lipofectamine® 3000 Reagent # - 12 Vortex & if if fr3=
3R TESY 10424 4E_E 6-wellplate ¥ T H#HE LR 5 o BB FHEHLITY w3 %
5% C0O, th37TCHHE Y 24 | FF - P@% 4v » 25mg/ml puromycine % 6-well plate # > £ *%
5%CO, sh37CHAEHMPMER 4 » BT HiE o 2 fi— s 0 12 IXPBS Fik s o 4
»~ 500ul  0.05% Trypsin-EDTA *t 37°C# % 2 & 45> 4 » 500l £ & /% #-‘wre w f & 1.5ml
Vi ﬁ;gm?, P Bdizrenl0 A AR > Ao Tml B R R BB Iml e R 230
#2100 EHP > me i 50 CO, m3TCwetapr % - w2 ya 1 2 2 K
RN S [ A S5 F B ST G B &% 0 12 10ml 1XPBS Bk is » 4~ 1.5ml
0.05% Trypsin-EDTA »+ 37 C# % 2 » 45{s - 2 % Trypsin-EDTA solution & #x » 37°C ~ 5%
COpenimPe 33 & {4 1% 3 2451 w2 & Rk o 4o » 3mL 3 5 7% DMSO(i* A f@;i
A) 2B ER o ¥aed BRE PP T I AL A0ISE] > LB 1mL .L;}"U/ﬁ;? TR~ IR
ACaprf £7 > 2% E3-80CH % 16~18 /| pF > L2 » R ¥ 7 ig o
3. % p53RE # LRWDI1 fc#: + ﬁﬁ % = pGL3 basic-LRWD1 promoter ﬁfﬁ‘ﬁ?iﬂﬁ%

# LRWD1 A 7]+ %% % 7 7 po3RE =¥ crdddsrde 4274375 0.6 kb (-515 2 +53) # &> 2 4
T3 g8 Vector NTI A 457 # & 5 24| f% % *» 2. (Restriction Enzyme Map Analysis) > #%:% Nhel

2 Hindlll 1% 3 $#&78 %”f%@'ﬁ;ﬂ grA4|AEZE o 3t w515 (forward primer) 1+ Nhel *24]p% % s
=% (CTA-G'CTAGC) ek w313+ (reverse primer) 4+ Hindlll *T4|f% % seasi= g
(A'AGCTT-GGG) » & PCR K Jiz #7189 th4 4 ¥7 pGL3-basic vector & # 4p3% » = & pGL3
basic-LRWD1 promoter #& 78 ?%ﬁf;fﬁ. o
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4. ¥ % B B3#5% (site-directed mutagenesis) % % pGL3 basic-LRWD1 promoter** & s ¥ &
R
#-i% P& QuikChange |1 Site-Directed Mutagenesis Kit ; Cat. No.: AG-210518 ( Agilent Tech. ) & 2% #
Fri& {7 o P~ 400 ng plasmid DNA » 4c » 0.5 pl % 4 2 % £ 8 (p53RE) sl + %t (primer set, 10
um) > 0.5 ul ANTP (10 mM) » 2.5 ul 10X Rxn buffer » 0.8ul Pfu Turbo » 10% DMSO » 2 {44t = =
kZ 25u < PCR F fsif & % 1 95CiF» 1 A48 i % DNA %1 £ 1205558 ehB 138 & 95
T30 ~MEERSC 1rsm ~utLiFR68C 74 30F)iEi7 24 Ta%k o B s 1 68°C A2 10
PhBe MR LSRR F A B3R 24484~ 1 ul Dpnl( 200 U )>3 ul Torngos( QuikChange®
Site-Directed Mutagenesis Kit) » 2_ {54 = -k 3 30ul » *+ 37°C-Rip R % 2 FFie » (75 5 F
WA T 2 PP AT A Flreig 2 ¢ = 3 pGL3 basic-LRWD1 promoter™ s 7 7 4 4 -
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TN T TR Py p— uEd
A IR J— ok

2 FRAFRAE - FLZEX 2382 LHE(FTRPLEAFE T HTA)

AT RAFIRREH 2 F - A ¥ % 1 Hs 181.Tes o2 (human normal testis) ~ * %5 % ¢
i NTERA-2 cl.D1 w2 (pluripotent human testicular embryonal carcinoma) ‘¥z $&

(% - &prgs >[5 - &k Fé;*«i (s zspgsE v spas W8 F o et
bieiFE e A Fz et popa mi t4L 0 __Ecoli

Ws- spgsE (5 -spgd (92 aphsE e apgH
CieFEL B AT wie Al FA DAL AL H R w0 Hs181.Tes~ 4 8 & 4 Jp'w
% th NTERA-2 cl.D1

3 AT R A S
AL K2 AFEE B F Rk A [ISPEX K, [IVCX#;
Hi &4
LRz AFEEz g PRkt WL EHh;, Rz, [LES;
BOLEA)
C.zx Flgg 7z > ;= © [virus; [ Jmicroinjection; [Mliposome; [ lgene gun; [ JAgrobacterium

B )
AeEimEgergo s 255 WP P2 [P3 [P4

Nud

S FAET i %RE _ i a4 x 2% HP1
WRFRHRL2FEP2UIZRRFAT FREEFVHAFILERRY FR AT 2 E-
FaAT2L9%% HAapx2Re P2 [P2+ [P3 []P4
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1. #3855 W pEGFP # W < § 4 . LRWD1 (overexpression LRWD1)

T v (transfection) e — % > #dicp 1.0x10° eh4 S n ¥ 8 4 Hs 181.Tes w# (human
normal testis) ~ 4 7 % 1 & NTERA-2 cl.D1 *m*¢ (pluripotent human testicular embryonal carcinoma )
& P B R hm P2 R A2780s( p53 wild-type ), OVCAR-3( p53 mutant ), SKOV3( p53 wild-type ,
loss of p53 function) 2 % >t 12-well 4 ¢ > 3 %> 37°C ~5% CO, 24 -] p&is > fe ¥ & well 3 7

@ E 5 lpg erplasmid DNA ~ 30ul H-DMEM (Gibco » 12800-017 ) % 0.6ul TurboFect Transfection
Reagent ( Thermo Fisher Scientific » R0531) »\Votex5 4y » iR £323 15 £ E#F ¥ 15min o #&-TurboFect
Transfection Reagent Mix 4r » 96-well # ¢ > 32 %3 37°C ~ 5% CO, 24 | pF -

2. # S Wi pCrGFP 2 pEGFP & ¥ + £ £ 3 LRWDI(overexpression LRWD1) pCrGFP
2 pEGFP

B ER B s 15%E g2 TAP-FiR 4420 16 | FL®/8 | B w5125CH 4 457
%= % o o2 42480 5 150mITAP250 ml c4a 2555 » 32 % = % (63 ficm®s - B AL 1
£ 5 2x 10scells/ml » 4r » DEP i {7 & je? » F kRO E = €48 ~ & 50ml fwve > £ 3%
w16 PFRRR/8 PR a 25 CE v g e A > 1 0rpm e E N R T BRI R
A T2 ) PE s IHS TR & T B R 7 7 pCrGFP F 48 <17 % 3¢ (electroporation)i% ik P 0 & {7
TR R o
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ArdaASEREAXRYRAEE  [ord]

REFABREATRAGTEEIFARTRATARBAZ > BANADTRZLZAGATRELRL
%o BREPHALRLEEA - @F MRBFHAEHEL G P ARMMNTETME - I ELR
o T2 AR EARRAMAZTASAN  LRRELELEREFR ABARE T FHAEE,
RFLDWERRELZAGRE -

kst & 4 4% ¢ Plant cell wall enzyme-mediated immunity: the role of Arabidopsis pectin

methylesterases reveals beneficial plant-microbiome interaction under stress responses

FEEHAC A% BhIE IR E ARG A 1 062133111 &
AT HAE ~ AP B3 & A A A A
L RN AFEAAAETAZRR? ——HR

B EITHMAMBENTR? P

ATRARRBAZOWER? —I%
AT WAARMAZENER? ——HR
R Y LR S L A—— W
2  FEMARRE - REXR2EMALM (AHRAGEETARRTR)
0GR EARRLH TR

(1% —@ kst (s —wanzt E=gaks Nfwgek# L&y BEYD
b7 E AR 2 A Y RBFE X L4 ¢ E_coli, yeast, Agrobacterium

B —@ans F—®ikt =8 ck3# 1% wR ek
CHTEMAARZ mip ~ M RBYE ELHE L _FIRMAT

3 AR ek e AW A
a. Atz A B 2 84 T ks © (ISPE & [IIVC 3% fs;

R (4 H%)
bAEGZARGAZ AT RES  BARS;, [OEZ;, [LEM%;
Hab ( £45)
c. A B4z 4% ¢ [virus; [ Jmicroinjection; [ Jliposome; [gene gun; EAgrobacterium
Hpb ( £45)
4~ wATAMER B2 %2 %% @P1 [JP2 [P3 [IP4
S5 AR RZERE AHEBBAE EAdhrr % P
WHARBRELSSE P2 U L2 KB E FRELAH LA SATRPFALEE At EH-
#ATAA R Z KM E EAMeage P2 P2+ [OP3 [JP4

6 - MAREEAMYOBERBWY A FaTHITEH
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0 B 60 R o T A

KB B H:

We highlight critical role of Arabidopsis Pectin methylesterases (PMEs; EC 3.1.1.11) which mediated
pectin methyl de-esterification in turn elicits a defense response. Additionally, an important role of
interaction between plant and microbiome under stress response is emerging, in particularly, this
project has aim to elucidate the mechanism of Arabidopsis PME genes response to environmental
stimulus among which the elevated microbiome involving the plant defense against pathogens. Here,
we aim to study the role of PME genes with the selected pme mutants may reveal the restructure of
plant-microbiome interaction that may contribute to plant immunity. We anticipate this research will
bring a significant and still poorly documented piece of knowledge regarding the adaptation of plant
cell wall proteins to various environmental constraints. The aim of the project will highlight the urgent
to bring the better knowledge in plant-pathogen interactions and the interactive effects of simultaneous
biotic and abiotic stresses (climate properties), which can be viable strategies for applying in

agricultural sustainability.

LT pa s

IR AT A M B F-(biotic factors)Z 47 » A AR EIE 0 B AT AR A B FTRAA I ~ P4
63 AR PME X R) 5 2 3Dl R D 200 8 0 RIS EZ 2 ik R E Y o EHM
9h i 47 %k K& % 3% % 7k (in vitro plant culture on rotatory shaker) » 2~ BAR 38 - ik 164 38 04 K 3%
4 5% JF 4 4 1E B F(biotic factors » €045 CO2 JREL B L3RI BE) X 47 » 4 3048 AR B s 4h 1L
441 (compound characterization) » & 4% & i 4 44 #i(microbial identification) °

BERAAMAE Y HE: DB TSN ARBLR-FRE  HAMAEWKE S K
W HE o Bl o bk 2 0 AL 0 IR EEbk 2 AL B R AT RE R AR BR X 3 ha Ak K 0 A A
1k Ay e o, B B B 48k £ 48 (UltracleanTM Microbial genomic DNA isolation Kit, MO BIO Lab.
Inc. USA) » 3R & Btk 2 A% 88 » B#ATH 5| 047 < 4 M B2 1E 16S ribosomal RNA(RNA) % 3]
“F(universal primer) (Fw: 5'-GAG TTT GAT CCT GGC TCA-3'; Rv - 5'“AAG GAG GTG ATC CAA
CCG CA-3’) > i#47 16S tRNA K 2 R4 852 4{(PCR)RE > #§Pi4369 PCR A4 > 2 1% 5
BEBRERIVHELBRABEAN ERBBABRTLEACETF  RFERALRNAME

3P o (NCBI) & & B & (GenBank) » #47 tb ¥ 50470

BRARAESHENII: A T HETREEMAE K2 HF B4 44 > A1 A Biolog GN plate 4-#7
(analysis of Biolog GN substrate utilization patterns) » b7 ik AN A W F A BRAE N B RE » R
DM AR AR S KT8 A 32 45 - Biolog GN plate fi 8% b & — L &2 A — HE50R & m fok
(Tetrazoles, TTZ) %kt o R 7w ok 4bA-4 BAL R IR 28 & AL ATI4E » LA D R IF R
FENBIL P MR R AR 30 ARS8 eh B R o 18R] R AYIE 69 w9 Kok Jokt e BB - AR AR
W6y PACAR T > Rp AT IR MBI o) AR HE 0 BRG] B

2] - 3
HEEL

EXHATHAEL 09 £ Il B 2] B
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