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Foep and w3

1. Bz h2FHES

L] ‘ig"‘ i3

® & Erkt 0.6 M mannitol 100 ml

® GPM 3 % (20 ml): 2% glucose/0.1% peptone/2% malt extract

® = [f] homogenizer/ & ]z %dpif 7= 11/ = F&-~ ¥ 50 ml tube x2

® 'wPz kEA fZf= lysing enzyme powder (30 mg) Lysing Enzymes from Trichoderma harzianum
(Sigma L1412)

® = Ffs ¥ *t k. MTC buffer (0.6M mannitol, 100 mM Tris-HCI, pH 8, 100 mM CaCl.)

R 5 B

1. % 20mlof &z Ganoderma lucidum 7 GPM ¥ % £ 5-7 %  (28°C and 150 rpm ) °

2. Hrsfof F st (Harvest the mycelia at 3,000 rpm for 5 min at 4°C.)

3. F&F s (Wash the mycelia once with 20 ml 0.6 M mannitol. )

4. w7 54 (Resuspend the mycelia in 2 ml 0.6 M mannitol )

5. f1* homogenizer *#-f] k%8 4 47 (Homogenizer the mycelia 10-20 times. )

6. v > lmre kEA fRfEig {7 A4 f% ( Add Lysing enzyme to 1.5% (w/v) and incubate at for 2 h at 30°C
and 150 rpm. )

7. F xR~ 4@ F ik (Dilute the enzyme reaction 20-fold (38 ml) with 0.6 M mannitol. )

8. MR &R § A IT0E to F e Y iRk AL & e R 2 R (Flow the
dilute through an absorbent-cotton column and collect the protoplast by centrifugation at 3,000
rpm for 5 min at 4°C. )

9. 1 MTC jfieh 2 F 48 = = (Wash once the collected protoplast with 20 ml 0.6 MTC buffer )

10. MEMSFEAL 2 A ’E‘r 8 p 22k & (Count the concentration of protoplast by optical
microscopy and used for PMT experiments. )

2. PMT A Fl#g=

L} 7‘% i

® & Fis ¥tk MTC buffer (0.6M mannitol, 100 mM Tris-HCI, pH 8, 100 mM CaCl.)

® PTC buffer (40% PEG3350, 100mM CaCl,, 10mM Tris-HCI (pH7.4))

® MYG 1 % #&: (1% maltose, 0.4% glucose, 0.4% yeast extract and 0.6M mannitol)

® 73 1% low-melting point (LMP) agarose 2. MYG

7 % 2

1. #ER 1x10° & MTC 3% @ 2 160 uL k2 Fag e %‘rw‘?f' 15 uL DNA (10 uL 20mM ATA, 5 uL
50mM spermidine and100 pg heparin)£? 50 pL PTC i3 ;% & & % »> 7k 45 4 4 - (about 1x10®
protoplast in 160 mL MTC buffer) were mixed thoroughly with pAN7-1 (10 ug), 10 uL 20mM
aurintricarboxylic acid (ATA, a nuclease inhibitor; Sigma, St Louis, MO), 5 uL 50mM
spermidine, 100 pg heparin and 50 puL of PTC buffer (40% PEG3350, 100mM CaCl,, 10mM
Tris-HCI (pH7.4)), then incubated on ice for 45 min. )

2. 4ex I mLMTC % >t %8 25 4~ 48 (One milliliter of MTC buffer was added and the mixture
1ncubated for an additional 25 min at room temperature. )

3. et 2 FHIT w33 05mLMTC ¢ (Protoplasts were recovered by centrifugation (4
C, 5 min at 4,000 g) and resuspended in 500 uL. MTC buffer. )

4. HofcE RAFHTE w32 1mLMYG # % 3£ ¢ (Then protoplasts were centrifuged (4 C, 5
min at 1,500 g) and resuspended in ImL MYG regeneration medium )

5. BN E R 1824 ) pF s Eiwmr h T 42 23 & ALY w4 (Subsequently, protoplasts were
allowed to regenerate for 18 - 24 h in ImL MYG regeneration medium )

6. *v>5mL Z 7 1%™M;3 8 E%E 4ppm 2 % carboxin 22 MYG R % & » R £353 (419

2




*~ % 3 4ppm$id % carboxin 22 MYG F i3z % & ¢ # & (then mixed with
5mLMYG-selective medium (28 °C) containing 0.6M mannitol, 1% low-melting point (LMP)

agarose and 4 ppm carboxin. The mixture was poured onto an MYG plate containing 0.6M
mannitol, 1.5% agar and 4 ppm carboxin )

7. w28C# & 5-7XEZEHF% 2 & ANA (The plate was incubated at 28 “C for 5 - 7 days.
Colonies were subcultured individually onto fresh MYG plates containing carboxin. )
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a. € 2 Fl kiR &4 © commercial synthesized siRNA against Nrf2, LRWD1, ATGS5, ATM, ATR,
and DNA-PK

- sgadE [y -spad rzsps¥ e agadE [FyF o iy
bitFE e AT et b d Fa LA
(% - apgsdE s - apgwdE sz apg%dE e a g%
ciBEFE AT wmie s fEP A F A LA 0 _TM3 mouse Leydig cell line

3 AT SRR R R

a. l H2 AF a2 5 F Bk [(ISPER &, [IVC X #;

bE#z ATz phFmia (254, [Ez; [LEZ;
i [ 2
c.zk Flgg 78 > ;£ @ [Jvirus; [ Jmicroinjection; [Wliposome; [ Jgene gun; [JAgrobacterium
B LD
4~ rEy iz >ExlPL (P2 [P3 [ P4

S\i@ﬁﬂﬂ”‘z%%ij | #4 4% > %% : WP
EEPRT2EBPLUI 2 RHFL HREEFPHATE IR R AL o m A
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Foep and w3

Our study aims to investigate the effects of indium chloride on testicular Leydig cell
growth. We propose that Nrf2-LRWD1 axis induces ROS to activate autophagy and DNA damage
response. Thus, to support our hypothesis, we will buy commercially synthesized siRNA
against against Nrf2, LRWD1, ATGb, ATM, ATR, and DNA-PK. All these siRNAs will be
transfected into mouse Leydig cells by lipofectamine 2000 followed by examining the

knockdown efficiency with immunoblotting assays.
(Fte3fp Fae i)
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2rEEATIRR S L 2R LE (FTRPEAFE T %HTA))
a2 L FI kR &4 UbG76V-YFP
By - s5p%sE (5 -sp%mEm 5 2sp%zm [sempggsE [ &d [t
bt FE e ATz A Apd FA LA E. colli K12 7]

W - sprew b - spgs [y 2anptes e hph#
C f’f Eéq’ 5\3’]”5’\*51;}71 fp—;;ll-,,/ 1 ?%‘ﬁ_:

3 AT DK AR B 2

afl B2 AFEA 2 B R kK G [SPFx&; [JIVCH 4;

bEHzZ AFER2 eIk ]2 L4, [LIEZR;, LRI,

c.zk Flgk 78 & ;2 @ [Jvirus; [ Jmicroinjection; [Wliposome; [ Jgene gun; [JAgrobacterium
B a4
A~eFEAmgerdow >%s Pl P2 [JP3 P4
S~EFAFETZTHRE 45 rE% [Pl
WEFRHFX2ZBPLNI2LRHRFTFRELPHUAFLERFZ FR AT 4R -
REFIAETLE%E 2P 2¥e P2 [OP2+ [OP3 []P4
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AP NE 56;54},‘5}? :
— S FEHRP A E A ERREREG AR Bl d o B ESIED PR miRNA #
24 A & v 44 > F]p @i mRFP-Ub & UbG76V-YFP € & 3-v , A3 7 o
S FERFE I M- B 73 LR D DNA B A I K3 ihs1 3 synthetic forward and
reverse oligonucleotides fp 5'-GCTAGCACCACCATGGCCT-3" and
p5-TAGATCCGGTGGATCCCGG-3' » ™ K & pvi 44 ¥ & (polymerase chain reaction ; PCR)
tg 5 £ o PCR # % (Thermo, Massachusetts):X Z_94'C—52.5C—72C k& ;{ﬁf d Clean and Gel
Extraction Kit (BioKit, Taiwan) #-PCR & 4~ ¢ e 3 ",% o # ¥ PCR # ¥ £2 T&A cloning vector
(Yeastern, Taipei, Taiwan)#% & ¥ 12 heat shock * ;% i% » 25 iz ‘w2 ¥ (DH5a) » £ ¥ ¥ Gemomics =
7 ER o

BFHRHEA > DB colli M EFPFRE - £ 0O pEsr 0 Be ¥ AR GRS 2 ch 4
P3XFLAG-CMV-14 i£ {7 4% & ¥ 12 heat shock & 7% i¥ » 2% i fm% ¢ (DH5a) o & #-4& 4] & 5 h E,
colli 5 B~F 48 » L ¥ » cell ¥ o

#rmre (0.12x10% 8% 1x10° B fmve ) 32 4 £ 24 & 63 iR F T4 ¢ » &34 500 & 1000uL
BARY 4 E 24 ] pF o i¢* Polylet * 1ug Ub%’®Y -.YFP plasmid DNA #& % A549, HepG2 ‘m ¥ o
A1 18 /) o B A e g & L {3 5 0.5mg/ mL G418 = Ak @ o

Delivery of siRNA into the Cells
1x10° fm# % 60mm dish ¥ > 3% % & 10% FBS " DMEM 2 % ¢ » 32 £ B & » 12 4
157457 604 4803 kg & o4 » ATH L 7§ 10% FBS 3¢ & b4+ 3+% @ dish { & siLenFect™
(7.5 pLsiLenFect™#r 242.5 ul. &« 75735 % & ) > 1.5m £h eppendrof 42 » ¥ ¢ {4 371 eppendrof
AL 250ul & o g & AL H 120nM siRNA 3 0% - #-siRNA 73 i 4c 2] ff-## o silLenFect™ %
P oo FRAR T 20 A48 0 444 B dish 4 ~ S00ul G &% 0 353 R ek 0 B & 24-T72 )
PF {8 fE m Pz o

(% fe3p Fae i)

PHERAFACFO)E L P 1m & 11 v 22

=
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it & 445 ¢ Plant cell wall enzyvme-mediated immunity: the role of Arabidopsis pectin

methvlesterases reveals beneficial plant-microbiome interaction under stress responses

FEEHA_HEE s | EEAEA 1 06-2133111 3] ]

PATHRA > R AT B3 &y KA Bt &

I E®RANE D RERTERELZTRT? . L3
AT RITMENBEGER? — [ B3

REHTARABEZHHER? - (&
AGTHETERSEZAMETR T | Fe
AT B A TN D e &
2 FEERARE - BEZXEFRRLH (HAFAHNCEARET LT RTR)
a.Fm Ak B RR G I 46 3

L —&am® U —som® f =ik Ffwa sk & WEH
b fTE WA A2 A thRmE " E L4 1 E coli (K12). yeast, Agrobacterium

WE - resd o R —saresf R = aresd - R waarst
ciEfTEAARX afp - M RIWE E LM FT4{A

3 R o E BR A R SR R

a Afls 2 AR > Byah K Besk s 0 (ISP sefly.  [IVC 3%
Etb [ £45 )
bAMz AN#EHx HmET ik - WMEEH: LEZE: [EH;
Etb [ £45 )
c.AF a4k [ virus: [ Imicroinjection; [ [liposome: [ |gene gun: MAgrobacterium
b (54
4~ irAsm e mE x5 x WP P2 [P3 [ P4
SCBITAREZETRE | ] x4 a5 4 - WPl

WEATBRZLFEA P2 UL TRAT FREAFNHILADEATRYFRAEET st

EITARARZERE A4 s de [JP2 [JP2+ [JP3 [JP4
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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 mmportant 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.
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A EBEFACEAHA FA RS Rmiet RZBERMS b LI GH RBAT LB
BREARE KRBt b Ao SREBALENHG  ERBEELabREgai
A8 M &9 B 69 BL® 0 €045 Nrf2-LRWDI1 ¥4 S b4 H] 09 8L ) & DNA 35 15 & 154 6 BL 8 9L 75 1L -
B b A5 %4 #& & Bs E 2% 445 (lipofectamine 2000)4#% £ il 4% %] & B 89 Nrf2 - LRWDI1 -~ ATGS ~
ATM~ ATR B DNA-PK %A B 9 siRNAs £ 2| 2| 2 B R K TM3 etk P B ER A E S X
B ABRAFRFRCEAHFLARER mBERAVYE > TURBHEALSR/CBaMERE
¥ BREREFENES -
Koy %
4a Bl 38 A

Z R K KTM3 Btk » 32 &% * 90% Dulbecco's modified Eagle's medium with 4 mM
L-glutamine adjusted to contain 1.5 g/L sodium bicarbonate and 4.5 g/L glucose + 10% fetal bovine
serum » pH{&7.2-74) B A E¥ F A Hs 181.Tesém fz (human normal testis) » 3Z& &  90%

Dulbecco's modified Eagle's medium with 4 mM L-glutamine adjusted to contain 1.5 g/L sodium
bicarbonate and 4.5 g/L glucose + 10% fetal bovine serum » pH{&7.2-7.4) $2#%&#37°C ~ 5% CO; »

A fREIS NN R R EABRE TR T -
1) Aditmpax % FHral; (gene knockdown) 5k

B — R 2x10°TM3 4m i % 6 L4 (6-well plate) » KA A F 5% CO,2 8 37°Cha 3 % 45

& 24 iF o ik E 8 4% » 1£ A Lipofectamine® 3000 Reagent 3& #| i 47 4 & i 15 A

( co-transfection ) - &2 % Ff % &9 Lipofectamine® 3000 Reagent : #§#¢ F 157 7% It RNAI 4% 2 3% 56
(National RNAIi Core Facility) #%4% &) shRNA-p53, shRNA-NRF2 » &R #| B p53 B NRF2 % R fr
He 3R &Y G 32374 % Lipofectamine® 3000 Reagent ¥ » LA Vortex E#RA4¥ Y T2 THE 104
4% » jm E 6-well plate 7 P4 L5 - AF BT FAF A 0 8= BR35 K 5% CO; 89 37°CHEIE T 24
JNBF o g X v 25 mg/ml puromycine & 6-well plate ¥ @ H# 5% CO2 89 37°Ci % 46 Mt % 4
K RiTaGE - e Eik X IXPBS #Fiktg 0 w500 ul  0.05% Trypsin-EDTA # 37°C
BE2048  mASOU RERE@BAEE [SmIHMERECE P REMH 10 20548
e Tml 3Rk > B Iml b o RFR DI RE 10 25 HBT » R EN 5% CO, 37°C
WA - WBAREZREN ) RNEF 10 2032580 E - FEaEER X
10 ml 1XPBS ik v 1.5ml 0.05% Trypsin-EDTA #- 37°C# & 2 4-481% ° &4 Trypsin-EDTA
solution & A 5% COz 37°Ceytmfa:a K fa B 1EM 3 égmi ZRIEHK - /oA 3ml 2% 7%
DMSO(# ALk #l) 232%kik  Hiafod AR T TEASRSH Y £ Iml 2HAREE
B/AUTRAL B ACHHRET » HEH-B0°CPIER 16~18 /N b§ » BHRARBRPIHRAE -
2) LRWDI1 % & & B4 # (Western Blot)

3 & 6-well 32 4% 64 T8 TM3 e Bt oL 1X PBS 5267 » 5 %] v A 100 pl & lysis buffer » A
fm B A e e ®) T e BRI E 1.5 ml eppendorf ¥+ B # vk 45 A 30 4748 5 10 448 vortex
— =k o B 4°C10000 rpm &k~ 25 4-4¥ » B LAk £ 3789 1.5 ml eppendorf » # B EE G Kk - B
2ul 487 & G % Ao A 198ul & Bio-Rad protein assay dye reagent 52434 £) 4% » 2L - % # 3 4% ODsos
BAAEE G L E G T AL 1096 + =k 5 8% 5 32 7 HHBLAE 5B € 7k (SDS-PAGE ) »
ACEE 100 R4F 1.5 0 eF 0 BT ZA T EARSIR oM TG T UTR 100 R 2 /e
# 75 %) PVDF B L - #%$4% 4769 PVDF membrane 34 0.1% TBST (0.1% Tween 20/1X TBS) # ik
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w2k + L4 blocking buffer( 5% non-fat miik/0.05% TBST )i 47 blocking» & # shaker F # % 50 rpm~
il 105 [AfGIESF B & 4 o 4§ rabbit anti-LRWD1 ##8 ( Cell Signaling) 24 1: 2000 # #2
EHEE LR 2 PVDF membrane I - % § shaker E3£ % 50 rpm ~ 4°Ck 45 16 /8% - 1L
0.1% TBST # % 15 %48 » #FkE su ALl 1 : 2000 % #£ 64 goat anti-rabbit HRP + & #* shaker Li&
% 50rpm-~ 38 1 /650 24 0.1%TBST &% 15 448 - #: % 4# A Enhanced-chemiluminescence( HRP
substrate luminal reagent : HRP substrate peroxide solution=1:1) &4 » i B 2435 ¥ # K4 ECL
Ft % % PVDF membrane i & * # PVDF membrane E## A& X H » % %469 ECL 558 -
2 MultiGel-21 (TOP BIO ) #47 % {%4% 84 & Image] i 1T7 € 047 -
3) 34 LR E T - Mif(knockdown) Nrf2, LRWD1, ATGS, ATM, ATR, and DNA-PK #} é=
AR
#% 2x10°cell 4 %4 knockdown p53 ~ NRF2 2 VDR &9 ém j 3% &7 22mm x 22mm % 3% A 3%
24 /) \e§ik > ATEKY 8L (Western Blot ) & A R 4a B & 247 % %] #& knockdown p53 ~ NRF2 &,
VDR #)ém Bo 4% LRWD] 2R ARt R e B -
4) 2% RNA#HR
W3 & 12-well 84 4a B 3% B 4214 0 24 1xPBS # 76 Av A 0.5 ml RareRNA( GenePure, GPR02 )+
#¥ lysate # % eppendorf ¥ £ 8 # & 5 448 s 150 pl Phenol-choroform-isoamyl alcohol mixture
(25:24:1, Amresco) @ B2l R » 2RI G E » 2L 4°C12000 rpm &< 5 448 » RER IR EHN
# eppendorf » Au A % 8 # [sopropanol E T &idd » 24 4°C12000 rpm #5548 » £ LiF%& 0
hon 1 ml 75% 455 % 8 2 & » 24 4°C12000 tpm &G 5 448 » 4% eppendorf /8 » {& TR
B 2R E$ 4% Av 20 pl DEPC-H20 ®13% » i#47 65°CHER 15 #48 © £ % 2% #% DEPC-H20 ¥ »
3t F) A A% &R R £ 4R (ELISA Reader, Biotek) @ A|Z OD B4 1.8 £ 20 2 M A% » &#&
A7 #-80°C -
5) R &R 4854838 44 R JE (Reverse Transcription-PCR)
{# A High Capacity cDNA Reverse Transcription Kit ( Applied Biosystems, 4387406 ) # RNA
R $85% 5% cDNA - PCR R B 44 © B 2 pg RNA ~ 2 pl 10X RT buffer ~ 2 pl 10X Random primers -
1 pl MultiScribe reverse transcriptase ~ 0.8 pl 25X dANTP mix (100 mM) - 4% A DEPC-H20 #8¢
FH A 2 20 pl» 48 o #1438 4% B (Thermal cycler Biocycler TC-S, BioSan)i# 47 RT-PCR &_J& -RT-PCR
BB 2 - 25°CHER 10 5748 ~37°CAE A 120 44~85°C4E M S o R B & R 4& R GF7H4°Co
6) EBFEEZERA8iESRE (Quantitative real-time PCR)
B 100 ng cDNA # &4k % Q-PCR RE &y #ipk » &R BAM 10 pl ¥ £4 4 4 mM sy MgCh
4y PCR & #5775 ik 1 4T 40-45 & 3R $¢ (cycles) RE » AR ABEH K &35 1 LRWDI - tafip, DNA 48
BeaAR ey K B ¢ p-H24X ~p53 Wph| BB By A M ey X B : p53, MDM2 ~ Akt, p-Akt ; %= B3B8 #7348 AR -
cyelin D, cyelin E, BCL-2 ~CDK ; %l B+ 48 : p21 ~ Fas ~ caspase 3 & BCL-2 £ K R &) Z B 15
# - Real-time PCR R /&4 * B 1 ul 100 ng cDNA ~ 5 ul 2xPower SYBR Green PCR Master Mix
( Applied Biosystems ) ~ 0.5 ul 10 uM Forward primer ~ 0.5 pl 10 pM Reverse primer ~ 3 ul DDH20 -
2A StepOnePlus™ Real-Time PCR Systems 2 i& &V 5] #F € 16 8] 4 4 (Applied Biosystems ) i#47
48532 45 R & 0 i£4F SYBR-green protocol » R & &4 & 1 95°C 30 #>95°C 30 #»~59°C 30 #» -~
72°C 30 # » #4735 1B46%% » AL 72°C 5 448 > KB4 R > =% Main Mean £ & - 28
Collect Results 4% 77 #t354% + #] A StepOne Software v2.1 $k 88 547 478 IE 547 -
7) y-H2AX ## 4= B DNA 48 4%
#2X10° &5 TM3 ta st s 6 LA T 24 /0544 > A A RALSR AT ke BB 32 4 24 B 48°/)8F
# > hon 500 pl 025 % trypsin 4k A A sk M % bmf o Au A SO0uL 99%ETOH b i ¥ FLE) ) »
3000rpm Smin’ % E#F & & e A Iml BSA-Tris-1X PBS &< B & ik éafe > e A 100ul Anti-y-H2AX
A4ER 1hr # 0 v A Iml BSA-Tris-1X PBS : %8 F &~ > 3000rpm Smin » Ao A 100pl
Rabbit-FITC(=41) 4 B4k /7 > /A 1ml BSA-Tris-1X PBS» L T #1484 5 k£ % > # & 2min’
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# 47 E B F 8- > 3000rpm Smin < hv A 300u] 7AAD ( 1pg/ml) #3#% (4 RNase  20pg/ml) 30min
% - o R 4w B4R (Flow Cytometer) i 47 - #7
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