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6 BANEMANSTREGAFTRIR

T R Ty o

¥ % 8 &Y ' For investigating the effect of glycosylated derivatives from natural products on DNA
repair function.

L v2

(1) For NIEJ assay. non-malignant cells (BPII-1 and RWPE-1) will be treated with vehicle or various
concentration of glycosylated natural products for 24 h, then transfected with restriction enzyme
HindIII digested GFP expression plasmids, pGFP-Pem1-Ad2 (0.5 ng/10° cells), and pDsRed-N1 (0.5
1g/10%) for transfection control. Cells will be harvested two days after transfection. The efficiency of
NHEJ repair will be analyzed using flow cytometry to quantify GFP positive cells, which represent
successful NHEJ DNA repair, and normalized by DsRed positive cells.

(2) For HR assay, non-malignant cells (BPH-1 and RWPE-1) will be treated with vehicle or various
concentration of glycosylated natural products for 24 h. then transfected with plasmids for HR assay
(pDR-GFP and pCBASce, both at 0.35 ug/10° cells), and pDsRed-N1 (0.3 ug/10°) for transfection
control. Cells transfected with pDR-GFP plasmid will be selected by puromycin for two days then
harvested at day 6 afier transfection. Cells will be analyzed for GFP positive cells under flow

cytometry. The efficiency of HR repair will be calculated as GIP positive cells/RFP positive cells.

A % 8 49 * For investigating the anti-inflammatory mechanism of glycosylated derivatives from
natural products.

K 5% 7 RAW264.7 cells will be seeded on 24-well plates (5x10* cells/well). After cells attached for
overnight, cells will be transfected with pNF-kB-Luc reporter (0.5 pg/well) and pRL-SV40 (10
ng/well). After 24 h, cells will be treated with vehicle or various concentration of natural products’
glycosvlated derivatives for another 24 h. Luciferase activity will be analyzed by Dual-Luciferase®
Reporter Assay System according to the manufacturer’s instruction (Promega). The NF-«xB
transactivity will be calculated as Firfly luciferase activity/Renilla luciferase activity. The relative
NF-kB transactivity will be calculated by setting vehicle control as 1, and the mean = 8.1D. of

triplicates plotted.

HEXFAMPHATL 110 # 113 268
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(7365bp)

“ Hindlll
Hindill

N, (@dd03

Wang H, Rosidi B, Perrault R, Wang M, Zhang L, Windhofer F,
Iliakis G. DNA ligase lll as a candidate component of backup
pathways of nonhomologous end joining. Cancer Res. 2005
May 15;65(10):4020-30.
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PRL-SV40

1883 BamHI Vector Bglll 1
SV40 late (3,705bp) Kpnl 58
POy SV40 Early
1631 Xbal Enhancer/

T7 Promoter

Promoter Hindlll 420

Csp45I1 700

https://worldwide.promega.com/products/luciferase-
assays/genetic-reporter-vectors-and-cell-lines/prl-renilla-
luciferase-control-reporter-vectors/?catNum=E2231

17



P bla

ampicillin
SV40 3'-splice site/SV40 pA

pNF-kB-Luc
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NF-kB enhancer (5x)
TATA

http://www.biofeng.com/zaiti/dachang/pNF-%CE%BAB-
Luc.html
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6 mARNETMAMOTRINDAF @TRITH

Kok 8 6 R T S o5

A5 A t9(—) ! For investigating the effect of glvcosylated derivatives from natural products on
DNA repair function. 3¢ X R 2 MEFSTEHEE DNA S Eeh 2 A -

KRIH

(1) For none-homologous end-joining (NHEJT) DNA repair assay, non-malignant cells (BPH-1 and
RWPE-1) will be treated with vehicle or various concentration of glycosylated natural products for 24
h, then transfected with restriction enzyme HindIII digested green fluorescence protein (GFP)
expression plasmids, pGFP-Pem1-Ad2 (0.5 pg/ 10° cells), and green fluorescence protein (RFP)
expression plasmids pDsRed-N1 (0.5 ug/l(}s) for transfection control. Cells will be harvested two days
after transfection. The efficiency of NHEJ repair will be analyzed using flow cytometry to quantify
GFP positive cells, which represent successful NHEJ DNA repair, and normalized by RIFP positive

cells.

#3JE BB R s 8 (non-homologous end joining, NHEJ) DNA #-# 43 - JE 24wl ( BPH-1
Ao RWPE-1) #5 M & %1 LR BELUR E 69 R AR 4T £ 48 72 24 /of - ARG A MalMEA
bnEg HindlIl 4/t &4k & % 8%& & (green fluorescence protein, GFP) # % & 4% »pGFP-Pem1-Ad2
(0.5 pg’lOS Bl 4afe) Fobr & & K& & (red fluorescence protein, RFP) # % & 4% pDsRed-N1 (0.5
ng/10%) e ddifind] - BERRG KM - AR B R YA B GFP Ml » SRK &
M) NHEJIDNA #44 » 304 RFP [k e B 4% /676 3t L NHEJ DNA #4548 #9200 % -

(2) For homologous recombination (HR) DNA repair assay, non-malignant cells (BPH-1 and
RWPE-1) will be treated with vehicle or various concentration of glycosylated natural products for 24
h, then transfected with plasmids for HR assay (pDR-GFP and pCBASce, both at 0.35 ng/ 10° cells),
and pDsRed-N1 (0.3 pg/10°) for transfection control. Cells transfected with pDR-GFP plasmid will be
selected by puromycin for two days then harvested at day 6 after transfection. Cells will be analyzed
for GFP positive cells under flow cytometry. The efficiency of HR repair will be calculated as GFP

positive cells/RFP positive cells.

¥ B R E 4 (homologous recombination, HR) DNA {448 445 » Jf B itéafs (BPH-1 4
RWPE-1) #MZEHRFERES R A2 BT EMIRIE 24 /eF > REREAM HR 54
& H 4 (pDR-GFP #v pC B ASce - #1% 0.35 pg/10° fA4aie) v pDsRed-N1 (0.3 ug/10°) %4
WG WA mBFRB R MEFERR ABARLEE 6 R Rl SUAK e
k> # GFP & RFP Mjik fmp#t o sA3t 5 GFP [k em B $URFP Byt sm A4k A HR 54 6924
,:‘#E s

H & 8 69( =) : For investigating the anti-inflammatory mechanism of glycosylated derivatives

from natural products. #EH R R ZMEHTEHHIHE XMR -
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T8 5 RAW264.7 cells will be seeded on 24-well plates (5x10” cells/well). After cells attached for
overnight, cells will be transfected with pNF-kB-Luc reporter (0.3 ng/well) and pRL-SV40 (10
ng/well) as transfection control. After 24 h, cells will be treated with vehicle or various concentration
of natural products’ glycosylated derivatives for another 24 h. Luciferase activity will be analyzed by
Dual-Luciferase® Reporter Assay System according to the manufacturer’s instruction (Promega). The
NF-kB transactivity will be calculated as Firefly luciferase activity/Renilla luciferase activity. The
relative NF-kB transactivity will be calculated by setting vehicle control as 1. and the mean £ S.D. of

triplicates plotted.

RAW264.7 tapp 46 4E 24 7UiR (5210" fB4aai/7L) L o saf BB FG R 74 » 4% pNF-kB-Luc 4%
SRR G 05ng/7l) v /EA4E EHF 6 pRL-SVA0 FTH(10ng/7L) #iktmpn - 24 /8§
%o R RSB RFR RO RRGZAEFITEY AR 24 )0F - S AEFHIFRIEY L
#4939 (Promega) i Dual-Luciferase® Reporter Assay System #4745 #F « #5358 k&4
H B R A LS M A NF-xB 63850 S e MERE A 1 sHimed
M= EARE)FHELS.DAER -

After finishing assay, cells transfected with recombinant plasmids will be collected, treated with 10%
bleach, sit overnight, then disposed via sink drain. Culture dishes. containers and materials that contact

transfected cells will be disposed in biological hazardous waste bags.

DAL MR R g o R R T m M ml c B 10% AR R HEGE > REFEN
KA - AR Lt b ZEPHBUEELVERBED R PUMBHRRE -

HEEFAFPFA)RSL 110 3 128 78
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AMXBELERCERM M LAREATRTH A TREL2LZACATRA S EZ TS
BRI FALBRYPA - Z—BE RS BEREH > WRBHIHARSREE <)

ARABEATRERLER AT  [IRA K&
e & L(&R A £30) -

Mg dREENTRELEAGHE + A 8
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Bridh AFARNFEXRTHAES

AgFAERFaTRAattEERAITRAAARG A EAREYTRECLEACRETRASERES
%o HBPHARFRBEA . GFHMETHATFLRN > BRI ELHE -FEST LR
#omifTZ R EARRASUAG RS AN pTRELERS LS ARARE T¥HAEE
RALMTHRLTEAGRE -

SR stk 446 © & DI $PICE dubash LRWDIL 69 Rk 32 1F A
HEXHA WA Mg EmAmR:

PATHAE S Rar: BlufdR$ AH#HHE

1~ KBAE: AFETRABEAZTR? - -
REHRTHMAMERGTR? P

RBEARBHAZHHTR? L&
AFMITABRAZHBTR? —— O
RERHBRHM T —emmmemeees O%

2- F@ARARR  BEXRLFAARLHE (FFEAHAGABELTRTA)

aFm B RRLHE AT X EH Hs 181.Tes 4mi (human normal testis ) ~ A A %
NTERA-2 cl.D1 %= (pluripotent human testicular embryonal carcinoma ) #m i #k

W —aerzt  Of—aakz  Of =ains  OFfwmaamey - O - O
b T F A 2 WA RBFEELM | __Lcoli
Wi —aike Of—aikt DR ek  f ok Gn

cifTEMMAE 2 tafle - MR T £ 445 0 A F £ K Hs 181, Tes 4w (human normal
testis ) ~ A ¥ E Ji NTERA-2 cl.D1 %8s ( pluripotent human testicular embryonal carcinoma )
£ ok

3~ kR AR B ik

a Bz LA > ) Bkl ¢ [ISPE 2%, [IVC %1

R [ 445 )
bAMmz ARMMmz TRk e kA [EE; [EY:;
Hib (L4
.7 F ik ¢ [virus:  [microinjection; [lliposome; [Jgene gun: [ JAgrobacterium

St (5
4 BEAMER G2 T gw WPL P2 (P3[4
scsA Rz kRE [ |tamesfe WP
wRTXRELFAP2 A L2 TR FRELAEH VLA TETRTHEAEE 4t
BFAAEZRRE RAepzogm: P2 P2+ [IP3 [IP4
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6~ AR EMAMATRE A A TRTH
1) tapes
AFRE HENTERA-2 cl.D1#a i ( pluripotent human testicular embryonal carcinoma ) » 32477 @ 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) B A#A 1L F ALHs 181. Tesfa jiig
(human normal testis ) » #2457 * 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)
BAENITC ~ 5% CO; ~ 40 ¥ tadv iR 5% i 4 - EAB S TRGTH -
2) pGL3 basic-LRWD1 promoter (4 p33 &4 & ) 2 % M5
#F LRWDI JK B 58 %4 A pS3RE A B A skt 5 B 4545 0.6 kb (-515 £+53) K #& - &
My 3% Vector NTI 4547 M ) B4 477 B5( Restriction Enzyme Map Analysis )» Bt Nhel & HindIIl 4F
B Ry &L o »EH 3] F (Forward primer) 4% F Nhel P48 & o3k 4
( CTA-G|CTAGC ) #» & 7 3] F ( Reverse primer ) 4 Lt HindIIl M 4] &8 & #3% 1 &
(AJAGCTT-GGG )+ 4& PCR R Fii 43 9 & % ¥ pGL3-Basic vector iF %7 484% » 5 8 pGL3 basic-LRWDI
promoter $& 74 F 4245 3E o ( AHF R % 28 AT F 2 5% A pGL3 Basic-LRWD1 promoter #44# 5 )
3) AN AMEsM A FEA (overexpression)

WATH R (transfection) B9 AT — K » M ém B st 1.02105 69 ASAEF £ A SR E i NTERA-2
cl.D1 #afg ( pluripotent human testicular embryonal carcinoma ) 324& %> 12 L ##(12-well plate) #F -
HFE 37C ~ 5% CO2 sa s 433248 24 6518 > e T8 well 5 F 4 F 4 1pg 49 plasmid DNA -~ 30ul
H-DMEM ( Gibeo,12800-017 ) % 0.6ul TurboFect Transfection Reagent ( Thermo Fisher
Scientific,R0531 ) > Votex 5 # > {243 5 % > £ £R T # H 15min » 4§ TurboFect Transfection Reagent
Mix oA 96 F,4E(96-well plate) # » 3 & 37°C ~ 5% CO2 fafin % 432 % 24 /8% -

4 HEsapbx XHEmEM (gene knockdown) Mk

AT — &R A 2¢10°cells 324 6 FLA4E (6-well plate) » HAAH 5% CO, 64 37°C bm b b4 44 4246 24 /)
B o frmia K % 8 4% 0 {8 A Lipofectamine® 3000 Reagent 3 #| i 47 3 48 4k A ( co-transfection ) °
e 8 P % 89 Lipofectamine® 3000 Reagent @ # 4 47 #2175 i RNAI #4346 ( National RNAi Core
Facility ) #%4% 49 shRNA-p53, shRNA-NRF2 » & A F p53 & NRF2 B ik 3t 60§ 442 4%
Lipofectamine® 3000 Reagent ¥ » A Vortex E #2435 4 » £ THE 10 448 - e & 6-well plate
P A 4E IR Y o M TR R R ) B AR 5% CO, B9 3T CHEH P 24 [ BF - [ R Aw A 25 mg/ml
puromycine ¥ 6-well plate 9 » Ft 5% CO, #9 37°C rrAe 48 Wik 4 K > (47 fm 00 67 28 - Fpprndiin »
S IX PBS 54 » oA 500ul 0.05% Trypsin-EDTA # 37°C 45 8 2 454 » AuA 500ul 3% 4% 4 ba
AR EME 1.5ml A FaCF P - ALY 10 2435848 » oA Tml 32 £% B4 1ml safofER
2B HEE 1020 ERY el EMN5%CO; 37Clafsz RNk - AR EZR K
R 10 el - £ E eh3e% %k > 20 10ml IXPBS k% 0 seA 1.5ml 0.05%
Trypsin-EDTA 7 37°C# ¥ 2 /4 4§1 » £ Trypsin-EDTA solution % # A 5% CO, 37°C &) fm f 1% %
SEALERVE R 3 4k kel 2 RRFIK © oA 3ml A% 7% DMSOME A b ) sk  #aahdis
B L TERASRANY » FR Iml ZHRE EFARFA A ACHHRE P » HEN-B80C ¥ 4F
A 1618 /N BF » BN E R FIRF -

S5) B®TFiEHaH (XM dual-Luciferase Report Assay )
#5482 Dual-Glo™ Luciferase Assay System (Promega ) &)k 4 88t iT 5 47 o [3 850 53 Fireflyfo
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Renilla luciferases & 7& M » 4 th 8% 750 (Luciferases ) £ M R LSy FiE 65255 - T f A 3
#pRI-TK vector & # H.Renilla luciferases#y &t » B 8 69 B 4§ 4 & B 4 #7 B FéypGL3-basic vector
Z Firefly luciferases &4 7% 142 £ /b (normalize ) -+ ¥ HpRL-TK vector % £ — P93 4% 4] 48 ( Internal
control ) : it {f B pGL3-promoter vectorH 7 SV40 promoterty 7& L - % HEpositive control = & F #47 =
RIETETHF o

TSR AT — R Eirdh g B + 24 1xPBS wash 4% » oA 20ul 1x passive lysis buffer » %%
shaker 15 474874 + 4§ 96-well FLA 45 % 4. (Spindown ) -+ #F 20ul 45 Sample A 96-well & & § »
4% 3 fm A 50ul Dual-Glo luciferase reagent (LARI1) -+ 45#7 Firefly luciferase activity » % A A 50ul
Stop and Glo reagent 4 #7 Renilla luciferase activity = #§ 4 47 & 3k £ 43 69 Firefly #v Renilla luciferases
FEpkAa e (firefly/renilla luciferases ) - 543 HAa #1750 £ 34 (Relative Luciferase Activity) - B4
GraphPad Prism Version 2.01 #:4% » » £ One Way ANOVA &3+ 7 &, » 488 7 B 9 8L 8 F o0 47 B 0
7 8] % B bk o 69 luciferases 48 # 75k & BLPETS -

6) &K %A (Chromatin Immunoprecipitation Assay, ChIP)

B bm e, (1.0x107 cell ) 38740102 5 35 e - F RAIRABE » B £ a3t & » SA1xPBS wash
AT 8 &0 & U Y AT E 5 4K B ChIP-IT® Express Chromatin Immunoprecipitation Kit ( Active
Motif ) #3833 B8 i# 47 = Jw A20ml Fixation solution #]10/ 47 3% 45 » 5 ;@ shaker 104-4% - 1045457 -
#% Mfixation solution » $A10ml 78 4 &4 1xPBS wash— =2 » # 4 PBS » /e A 10ml Glycine Stop-fix solution »
% i%shaker 54546  # [4rstop-fix solution » 24 10ml g 4 65 1xPBS wash— 2 o /v A30 11 100mM PMSF ]
T &4 6 Cell Scraping Solution * 3L 4 % AeSml$] 102 it m » B ) 7B H)F » L% 1.5ml
eppendorfe sA4°C  &E.22500rpm 10 4748 » 7% 14 L i s Pellet 24w A 1ml 78 4 64 Lysis Buffer (/45 w1 PIC
+ 5 1 PMSF)&F » Bk EAEM304r48 - 3040487 - 4CaE05000rpm 10457486 » & L& o hwAS00 g1
digestion buffer(2 1 PIC and 2 71 PMSF/ 1ml digestion buffer )4 A #+37°C 4% H 54484 - //w A Enzymatic
Shearing Cocktail (200 U/ml) #:37C4F H 104 4% - 75 H & F 4 > sample DNAAo A7 £10.5M EDTA » 2k
EER 104548 0 #4T4CAE012000rpm 104048 » B EFR EME < AHHRE - 7Y — 404 nput
DNA » % 48 %) &2 & % 22539 4 » #4°C shaker overnight = [& & » # &2 F spin downig » K & wbsfi ¥ &
Fie A 8 B 0 K P LR © ;o A800 1 ChIP Buffer 155 3t > shaker 557 45i4% » & o 8 2 Rubdik 9 o »
e a e E biE i o o A800 1 ChIP Buffer 2 #3822k » B-=kshaker 54 4% » B4 #ak.o £
Fuia o > B a e £ bk o ;e AS0 1] Elution Buffer AM2 » % i shaker 154 4§ 4% - spin
down if #7350 121 Reverse Cross-linking buffer » pipetting mix » #§ & .o 8 2 i % - Fpssasres
B b ik - 2880 - 10 21 Input DNA Sample + 88 ¢z1 ChIP buffer 2 + 21 5M NaCl » volumn
100 z£ 1= ChIP sample #t Input Sample £95 C A2k 15min- ¥ %% © 8 4 -spin down » jw A2 £ 1 Proteinase
K » 37 CkintE M 1hr » $§tube i 78 18 4% * ho AProteinase K Stop Solution » £ 78 #F F 30min » 754
%-20 C o #4ChIPFi4F | 64 DNA » 2L A& 4§ K& ( Polymerase Chain Reaction, PCR ) 2 Ap3345 4
fr % > PCRI AR JEAE4F - B4 21 DNA ~ 0.5 g1 10uM Forward primer ~ 0.5 g1 10uM Reverse primer &
5141 2x Master Mix 344 i24-% > Spin down » Aw A2 21 mineral oil » 48 oy 24 7% 3% 4% 25 & F7PCRA X B JE »
PCRR MEME 1A © 95 CHE M 2468 » (R ARDNAS M » B 2045 3% K oy Denaturation;& A 95°C 4F A 205 »
Annealing;& /£ 60°C 45 B 10#» - Extension; & 68°C4F F 34y 4% - sH4T30E 48 3% - 8 MO8 CHE M Sdi -
R4 R A% SA1%3 BR B RR AT Bk o 47 » BAFPCRA ML E B+ EH 4 R UABioEdit: & 47 L #f
7) DNA 5ok 508 4 # 35 (DNA affinity precipitation assay * DAPA)
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Biotinylated sample & JE# 5 & 24§ Nuclear protein (50 g g/1u1) + p53-Probe & K #control probe
(50 nM/ g 1) + Reaction buffer (10x Binding buffer + Poly (dI = dC) (1 g g/ 1) +50% Glycerol +100 mM
MgCI2 + 1% NP-40 + DDH20) 4£1.5 ml eppendorf % 4 &4 + % % R JE20 min -

LRWD1 #F E#9&a K Ri RE B R 5100 112 4% A washing buffer(1x PBS pH 7.4)
7k i@ 4 Streptavidin MagBeads fv A _E #itbiotinylated sample » 3% 3% 65 F F 348 » fibeads{FH - {£H
parafilm#t £ i Bl & #Intelli-Mixer RM-2 » 32 &% £33 F50rpm ~ 1 hr » % gi48 45 1.5ml eppendorf4 L.
Magdorfs & k + % st phik % B £ 2 5% 10 A & 4k éybiotinylated sample * H /o A 1 ml Wash Buffer (3
REEAITC orF AR ERT) » EHY  £ERLEFR - ERF IR - BB wA30 g1 Protein
Loading Dye » {& /i #2754 A0 2495°C ~ 5 min » % 44 ¥ % 2p53 » NRF2 + VDR ALRWDI140 48 24 % % % 2
7% (Western Blot )4 7 & 4- £ LRWD1 g4 8 (promoter) L&) & & § 4 58 N2 -

8) LRWDI1 & & &R 24 (Western Blot)

A 6-well 354 48 69 W Sk dm BB 24 IX PBS 35k » 4 %0 de A 100 pl Y lysis buffer » F 4a 56 S 44 4%
S| F o =ik B E 1.5 ml eppendorl 4 » T AR EAEA 30 4048 0 B 10 4548 vortex —=k » B4 4
C10000 rpm & 25 548 > B EFE R E 469 1.5 ml eppendorf » sb B 45 & § i - B 2ul 458 &5k
A 198ul &9 Bio-Rad protein assay dye reagent » J24-34 £ 7% » A4 A ODsos AR EE G H E
F o & A TR 10% + R EAN K A HSER B E K (SDS-PAGE) - B/ 100 4K4F 1.5
NEF o TR G T ERSNE B oM E ST AT /R 100 K452 /85 0 3% 3] PVDF Bt L - A58k
444 PVDF membrane 34 0.1% TBST(0.1% Tween 20/1X TBS )& &=k » £ blocking buffer( 5% non-fat
milk/0.05% TBST ) i#47 blocking » % # shaker 4% % 50 rpm ~ £ 1 ) BF - fAfGIE4F BHE S -
rabbit anti-LRWDI1 $iu4# (Cell Signaling) A 1! 2000 #52 » 45465848 693042 7 £ PVDF membrane
- 7% % shaker £ 38 350 rpm ~ 4°C k48 16 /)5 BF = 200.1% TBST %7k 15 4548 - kB oAl 11 2000
FFE4Y goat anti-rabbit HRP » 4% shaker L 4% & S0rpm ~ 78 1 /8% > 2L 0.1%TBST &k 15 4048 - 4
#4{# M Enhanced-chemiluminescence( HRP substrate luminal reagent : HRP substrate peroxide solution = 1 :
1)it4 > 3t B edsk 3 7 K 6 ECL ff 3 # PVDF membrane (£ » 4§ PVDF membrane 75 3% % 41 »
$ %% #ka) ECL 824058 » 354 MultiGel-21 (TOP BIO) #47 %42 4555 & Image) #4238 47 £ Eo# ¢
9) EMWf(knockdown) p33 ~ NRF2 &% VDR # LRWD1 &SR $a o 8 th

# 2x10°cell 4 %)% knockdown p53 » NRF2 # VDR #) fa i35 &% 22mm x 22mm % 3% B #8546 24
NEFTR o AT @ B Eh ik (Western Blot )& K 4a B0 5 47 & %)4& knockdown p53 » NRF2 & VDR
thta B 87 LRWD] &R R R R Y B H -

10) 2% RNA %

dae A s 12-well 69 4a ik B 4248 » 24 1xPBS 35k oA 0.5 ml RareRNA ( GenePure, GPR02 ) - 4
lysate #% % eppendorf 7 » 8. 4% ¥ 5 47 4% » ;v A 150 ul Phenol-choroform-isoamyl alcohol mixture( 25:24:1,
Amresco ) - FAAE R 0 EHILE E - 2L 4C12000 rpm B 5 448 0 BLE B 7R 37 4) eppendorf + o
AN HE A Isopropanol BT &34 - 24 4°C12000 rpm &0 5 4048 - M EE R 0 oA 1 ml 75%5E45 7
AAEEE 2 2k B4 4°C 12000 rpm #5005 448 0 4% eppendorf B o (E TR A KB 0 Sk 20 ul
DEPC-H,0 W% » 47 65°CHEM 15 o048 0 52 %4 DEPC-H O & » it A A 4% 8% K 7 8 & 4R (ELISA
Reader, Biotek ) + 3% O.D A&/ 1.8 £ 2.0 27 Ak » REIRFN-80T o
11) R #hék ¥ 4 554038 4K R B (Reverse Transcription-PCR)

{# A High Capacity cDNA Reverse Transcription Kit ( Applied Biosystems, 4387406 ) % RNA K i 4%
p% cDNA = PCR B EAE 4 © BL 2 pg RNA~2 pl 10X RT buffer » 2 pl 10X Random primers ~ 1 pl MultiScribe
reverse transcriptase + 0.8 ul 25X dANTP mix ( 100 mM ) » fic#% Al DEPC-11,0 #5482 #5565 £ 20 pl » 4@ 24
4% 3% 4% % (Thermal cycler Biocycler TC-S, BioSan)i#t /7 RT-PCR &JE - RT-PCR SEAEF 4 1 25CHEH
10 4% ~37CAEM 120 4% ~ 85CHEM 5 od - RIBE R - RGH4TC -
12) PP R 46538 4K X (Quantitative real-time PCR)
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A2 100 ng cDNA % % 4/F % Q-PCR R JE &9 B » 48 R JE# A, 10 Wl # {244 4 mM &) MgCl, # PCR
S5 8B R AT 40-45 PR3 (cycles ) R » M KB $ § @45 1 LRIWD] » tmps DNA J845 69356 K R -
7-H2AX ~p33 dp4| B AL ®) A M ey X B  p33, MDM?2 + Akt, p-Akt © tafa 38 #3548 Bl © cyelin D, cyclin E,
BCL-2 ~CDK : %afa)8t4a Ml : p21 ~ Fas ~ caspase 3 B BCL-2 %3 B &4 & LMW » Real-time PCR &
JEAEHF ¢ B 1 ul 100 ng cDNA -~ 5 ul 2<Power SYBR Green PCR Master Mix ( Applied Biosystems ) ~ 0.5
ul 10 pM Forward primer ~ 0.5 pl 10 pM Reverse primer ~ 3 pl DDH,0 = 24 StepOnePlus™ Real-Time PCR
Systems fzih 2 E] 4 & T4 2 4 ( Applied Biosystems ) i# 47 % &4 8 44 R JE - ##4F SYBR-green
protocol » R EAKH-A : 95C 30 # - 95C 30 # ~59°C 30 # ~72°C 30 # > T35 @R > &k
WAT2°C 5 404 - R £4% » @ %] Main Mean % & - 253% Collect Results % 77348 7% » A/ A StepOne
Software v2.1 #4847 4T HIE 0 47 -

13) y-H2AX &#7 $a s DNA 3 4%

#2X10° 9 NT2D1 fmb s /e 6 FLAE & 48 /654 » JuARIZH A (Vi D3 - 200uM H0s &
NAC) 354 > A 500 pl 0.25 % trypsin 5 Fl A& <l 48 4a 8 » A A S00ul 99%ETOH(%a 6 % 7L B
£) » 3000rpm Smin » % EiER A e Iml BSA-Tris-1X PBS o & sk saig » o 100u Anti- 7
-M2AX 241 1hr 4% > oA Iml BSA-Trs-1X PBS » €8 T &3 > 3000rpm Smin » feA 100pl
Rabbit-FITC(=4t) $téapfk Fl# » swA Iml BSA-Tris-IX PBS » LT 1384 5 R4 4 - # % 2min >
SEATE R T 82 0 3000rpm Smin ¢ Aw A 300ul TAAD (1pg/ml) %% (4 RNase * 20ug/ml)  30min
%+ SR R fa Ba 5 (Flow Cytometer) s 47 4047 ¢

FEEFAMFFAHRL I A ]
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AMRBELERATEEBM UL ARNEATREH AV TREL2ZACR TS EM T4
BREPFALREHEA - AF—RABASBRRACH > WBRBHPHALEREE )

ARARABEATHRERLER (R 7 [OREB#4T
fHiE & LB A ) ¢

BxgdRELAHMTRELEAGHE F A 4
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AEHAREFANTREZEZACELTRLE

(#1%2)

EHhBH GR110003 £ A A
o‘c':,'- 4
m;:;,; #k & D3 7 F bt LRWD! 4 #5812 15
i)
BRER ok 1, Wbzt Ak

(FHHTMB R E TR AMES 2

GLEFAIRIRS B EE LB
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IERREZANEREEEZRECNF

e 1y 3
ZHEROE
% {453k GR110003 B X SR
mi;ﬁ s 4 D3 2 Jde s LRWD] 64 4853842 45 A
£BEBER
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¥EEEA
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2

B A EEAERVIL DIHLRWDI &3 69 % % & 4o 7 S NRF2 & Vit. D3 & 5 3
LRWDI1&9 43R » 5 &F ERE Vit D3 & F » sAChIPE %5k 2p53 $1NRF2

@ 45 ALRWDIE $F £ - BFH AVIL DI EE T » pS3IBNRF2HMHLRWDI1 % 3,
HEE R e PROSEFBIZHEN B hpS3INRF2IA A #/TR G T /& L I0R1E
A (co-immunoprecipitation ) * & 2Ap53 ~NRF2A VDRI 4T A M4 E G K

#  E k47 (Western blot) » T #VDRA % # #p53 ,NRF2 £ 5t » VDR #p53 &
NRF2¢&y 4 & M 1% ; sALRWDI promoter & biotinéy 45 4+ 8 /7DNA #8 Fo Mk 0 4 47

4  (DNAaffinity purification assay, DAPA) » ji# tt# 4 ££LRWDI promotere) & & g it
i 47% & & Lk BWVDR » p53 A NRF2 % 47 8% i# 47 Western blot » 5238 VDR
& HpS3AENRF24 45 £ LRWDI promoter b 5 £ Vit. D389 H 8 F » # & aa8pGL3-

Bl basic-LRWD1 promoter & Luciferase 445 + o 24 7 # Vit. D# #LRWDI promoters}
HEREME R E  mip P o %18 & 3 (overexpression) sk, A BT (knockdown) pS3 ~ NRF2

& AVDREXABAR BAPHHNEFESELRALRWDIHZES A & R Lo T8
LRWDI1 £ 3, -

PHEEE EP‘%%-%L;];Q:%‘ aResn| (|v % (>A 2
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Brth AELRNFEXRTHRAES

A ERFaTaAG TERARTRA AR O EARAYTRESEACETRAELESL
%o RBYRALBRBHA - A HBET R E TR 80 WU AAMAELHE - AT ERR
o migF2 KA EMTRASVAGHERAN o RREPEPHESTR ARFAE "TeHAEE
RFLMRELETEHAGRE -

SH S & 446 ¢ Mk D3 $10E AU ba i LRWDI 6 4 Sk393% 4
SEEHA: [ | mdE 3% EHAME: |

PATHAE S Rar: BRI EdRE AHHHE

1 FBAE: REEFRABEAZTR? e -—-mz
REBITAENBEGRR? e m:

ATEAEABHAZHMER? 2
SR T SR T RSV S —
EE T W E JrL L — m
2- FEABRE BEZE2EMALE (AEAHCARERTRTA)

aFamIKERREFE - AL FE H Hs 181.Tes fm i (human normal testis ) ~ A S € &
NTERA-2 cl.D1 % f, ( pluripotent human testicular embrvonal carcinoma ) 4= itk

W5 —@iam® R —afk®  EZf LR IR wfK AR &4  L#HH
bt T Ea A H 2 A D RomEEE LA E coli
WY -2 ik k¥ R AR¥H  [R 9 SR

CBATEFMAR 2 bl - MR T E E LA ASRLEF F & Hs 181.Tes 4m 8% (human normal
testis ) ~ A #R# # 9% NTERA-2 cl.D1 %=t (pluripotent human testicular embryonal carcinoma )

fm i bk
3 R AR R ik

a Rz AR = $)W sy ¢ CISPF 324,  [JIVC %

b [ 545
bAMZANMAZ AR - RS UBE: [EY;
Hib (45
. W # 7 F ik ¢ [virus:  [microinjection; [lliposome; [Jgene gun: [ JAgrobacterium

E4 (548
4~ TR EmEzeo%s (P11 P2 [p3  [p4
S ITAARZITRE | | Exsrerde WP
PRITTBELZFR P2 A LZTRHR FR{AAFAHDNERNFAXRTHEAZE At
BITEFRZTMRE RAHpe2r¥e: P2 [Jp2+ []p3 []r4
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6 StAE FaA MeyT % E RFin T BRA M
A FHAEE Vit D3 # LRWDI &6 35 8 R o7 # NRF2 & Vit. D3 4 [ #i% LRWDI &y %38 -
HF e A Bl R E 6y Vit. D3 £ # 2 F » 1A ChIP 5k #% 32 p53 §it NRF2 & 48 LRWDI g2+ F » &
£ Vit. D3 43 %% F > p53 2 NRF2 $7 LRWD1 & SL69% # A ta ¥ ROS 493838 : i & p53
#, NRF2 i s 47%& & H &t vem4F A (co-immunoprecipitation ) » /34 p53 ~ NRF2 & VDR #i##
MATILFE W 6) & & § ik o #(Western blot) + T A% VDR £ 7% # # p53 & NRF2 &£ 5t.# - VDR #
p33 3 NRF2 &9 44 Ki4% ° 24 LRWDI promoter &5 biotin 63{F 4t 47 DNA 3 fud il 5 #7(DNA
affinity purification assay, DAPA) » ## $b 4k 44 LRWDI promoter &4 & W it e i7H @ H Tk A
VDR p53 & NRF2 % 4 4% i 47 Western blot» $A 3588 VDR 4 ¢ p53 & NRF2 & 4-4f£ LRWDI1 promoter
L5 4R Vit. D3 8958 F » #8 & s fa pGL3-basic-LRWDI1 promoter & Luciferase 4547 * o #A T #% Vit.D
#H¥> LRWDI promoter &) #4555 M 324 | &a §e F 4 %) i & 8 (overexpression) 2%, fLEf (knockdown) p53 -
NRF2 & VDR %AW &3 #54 sh7t B & @A B £ LRWDI ik 69 A & B 7% 80 LRWDI &
ER) R X 3

ANHAE HENTERA-2 cl.D1 %t ( pluripotent human testicular embryonal carcinoma ) » 323 7%  90%
Dulbecco's modified Eagle's medium with 4 mM L-glutamine adjusted to contain 1.5 g/I. sodium
bicarbonate and 4.5 g/L glucose + 10% fetal bovine serum * pHAA7.2-7.4 ) & A$RF 3 % J Hs 181 . Testa i

(human normal testis ) » 324 © 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/I. glucose + 10% fetal bovine serum> pI1{£7.2-7.4 )

AHF3TC ~ 5% CO;, ~ 48 31 hdu g EI5% bm b b A 46 » A ZR K Sty 547 -
1) pGL3 basic-LRWD1 promoter (2 p33 &4E) A K MR E
A LRWDI BB E35@ 38544 pS3RE £ § 6 dskAe 45 81145 0.6 kb (=515 £453) K& * M4
& L EE Vector N'TI 447 M ) 8% % 51 $5( Restriction Enzyme Map Analysis )» #k:% Nhel & HindIII 4
B E M8 E o WaE® 3 F (Forward primer ) 4% Lk Nhel 4|8 Fpifiin §
( CTA-G|CTAGC ) #o & 1 5] F ( Reverse primer ) 4% Lt HindIIl & ] 8 % # #4 &
(ALAGCTT-GGG )» 48 PCR & [ P43 89 & 4 ¥ pGL.3-Basic vector [E ) 48 4 » %k pGL3 basic-LRWDI
promoter ¥ 7 4 HE S o (KSR E MO A AT 3 & 7 s pGL3 Basic-LRWDI promoter # 4 5 )
2) BAKRE8WE AT ER (overexpression)

HATHEAF A (transfection ) 89AT— K » 4§ a4 8 1.0x105 69 ASAE ¥ € L ASRE A NTERA-2
cl.D1 %=hf (pluripotent human testicular embryonal carcinoma ) #2#&# 12 7L#(12-well plate) &+ -
B 3T°C ~ 5% CO2 fafidn % 38 % 24 0575 - A4 well 2448 % A 1pg &) plasmid DNA - 30l
H-DMEM ( Gibco,12800-017 ) & 0.6ul TurboFect Transfection Reagent ( Thermo Fisher
Scientific.R0531 ) » Votex 5 # » ;24349 4% » f£ £ 2 T # % 15min ¢ ¥ TurboFect Transfection Reagent
Mix Ao 96 FLA4E(96-well plate) ¥ + A & 37°C ~ 5% CO2 4m 3% % 44 32 4 24 /) 8§ o
3) Risalbz X HMEB (gene knockdown) Bk

AT — &4 2210°cells 324 6 74 (6-well plate) » AAAH 5% CO, #9 37°C tafaie e fiink 24 )
8 o i £ 8 4% 0 {£ A Lipofectamine® 3000 Reagent 3% # :# 474 & s £ H ( co-transfection ) o
it % pir % &Y Lipofectamine® 3000 Reagent @ # 4 47 $2 51 % fx. RNAI #%&2% 46 ( National RNAI Core
Facility ) ##%4% &9 shRNA-p53, shRNA-NRF2 » B&A| B p53 & NRF2 3 B #3564 5 422590
Lipofectamine® 3000 Reagent ¥ - 1A Vortex E #i24354 - £BTFTH L 10 448 - jw g 6-well plate
PRSI R o AT R AR R ) s A 5% CO, 4 3TC L 24 /85 o [ R A 25 mg/ml
puromycine & 6-well plate ¥ » FHt 5%CO; 65 37 C2 & NIBH 4 R BT HE - L ik
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A IX PBS 57k » Ao S00ul  0.05% Trypsin-EDTA # 37°C 45 % 2 448 » AnA S00pl 38 4 7k 45 ba
B LR 15ml B EAECE P BRI A 10 253558 0 oA Tml 33840 - BAF 1ml ba g R85
AUEHRLE N0 ATHAELEY B EN5%CO; 3TCamshianNgh apamE=ZREN
BB 10 oAl - 5% a9 - 2L 10ml IXPBS #kiE - jva 1.5ml 0.05%
Trypsin-EDTA # 37°C# & 2 7454 » ¥ Trypsin-EDTA solution 4% 7 A 5% CO, 37°C 6 dm iz
RABHAER 3 ok tais 2IFIK o A 3ml 44 7% DMSO(#F AU R A 235K » Mbaindid
B LEHTHRAMLASHEY » ZHR Iml ZIRF EFBIAATRAAHICHHARE T AER-80C ¢4
A 16~18 /N&F » B BN E R T IRF

4) E#FENSH (XM dual-Luciferase Report Assay )

#4422 82 Dual-Glo™ Luciferase Assay System (Promega) &3k B 475 45 o 5 0§30 43 Firefly fo
Renilla luciferases#y 7 M » # d B2 555N (Luciferases ) # T KL By 5 M 693555 - Kok P A 3
tpRL-TK vector § #% ¥ Renilla luciferasesty &t - 8 49 5 45 45 7R 5 447 B FbhpGL3-basic vector
zZ Firefly luciferases & 75 M 4% & 1t (normalize ) - # EpRL-TK vector & #F — M 2R 3% %l 4n ( Internal
control ) 1 it {# A pGL3-promoter vector &4 SV40 promoter&y 5 » % #Epositive control - & f 47 =
FEM A -

TE B AT — R R e i B gy - o4 1xPBS wash %% - AuvA 20pl 1x passive lysis buffer » %%
shaker 15 7r-457% » #F 96-well FLA 40 % a4 & (Spindown ) - 4§ 20ul &5 Sample oA 96-well @& ¢ -
£ 3 fm A 50ul Dual-Glo luciferase reagent ( LARII) -+ 4#f Firefly luciferase activity » & 4 v AL 50ul
Stop and Glo reagent 447 Renilla luciferase activity = #§ 4 #7 & 3 77 38 44 &9 Firefly #v Renilla luciferases
7548 %y (firefly/renilla luciferases ) » RK4F H 48 #7654 £ 31,44 (Relative Luciferase Activity } o 84
GraphPad Prism Version 2.01 #£4% » » 2L One Way ANOVA # 3t # =X, » 48 8 RE| 69808 -F o0 47 B Bt
7T [E] fm Bk 44 luciferases 48 #1750 £ BEH -

5 #6%K £AM (Chromatin Immunoprecipitation Assay, ChIP)

HE S dm Al (1.0x107 cell ) 354235100 43545 m - F& R A9 %1 - & B i A& » 84 1xPBS wash
AT B B0 RIE IO R #HR BBChIP-IT® Express Chromatin Immunoprecipitation Kit ( Active
Motif ) &3 H# 35 BR # 47 » so A20ml Fixation solution %104 4532 & » ¥ jEshaker 10448 » 10474548 -
#% Mrfixation solution » EA10mlTg 4 &5 1xPBS wash— =k » # %R PBS » fw A 10ml Glycine Stop-fix solution »
Fimshaker 55744 o #% stop-fix solution » BA10m1f§ 445 1xPBS wash— 2 ° v A30 11 100mM PMSF #|
78 4 3 Cell Scraping Solution * i %) 4% AwSml £ 102 4 33 s » A 2] 7742 49 82 3] F - 474 1.5ml
eppendorfs 2A4°C & &2500rpm 10 44§ - #5748 _E 7 - Pellet 24w AlmI 72 4t Lysis Buffer (45 u 1 PIC
F5Su 1 PMSF)#F » Bk EAFA3045 48 o 304454 > 4°C#.w5000rpm 10474% » % EiFT » /mAS00 11
digestion buffer( 2 1 PIC and 2 ¢z 1 PMSF/ 1ml digestion buffer )#F B #:37°C 4k B 5 44544 > A/u AEnzymatic
Shearing Cocktail (200 U/ml) #37°C4F M 10454% « 4F A & %74 - sample DNAu A7 11 0.5M EDTA » &
EAEF 10448 » #4T4°C & 12000rpm 104048 » B _E 7R £ 404 o RSO E © 3 T8 — k40 A Input
DNA - {&én %) Ee B 184394 » 7#%4°C shaker overnight » Fa & » 45 8.< £-spin down$ - 3 T rbsi & % -
BriR 4% 2% o5 » 14 L iE ik o ’aA800 1 ChIP Buffer 174 7 » shaker 54r 4% » #5880 % M B ol % -
it aR R £ ki - ;uAB800 1] ChIP Buffer 2 3522k » H-kshaker 5445 - B Hif kw8 34
BaER A ARAR R eE % L E ik o /wAS0 1] Elution Buffer AM2 + % j#shaker 154-4%7% ° spin
down i #u50 12 1 Reverse Cross-linking buffer + pipetting mix » 4 &8 . 2 4 F sfafi o oF - Ffdsdeg
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B bk - £880% 21041 Input DNA Sample + 88 y£1 ChIP buffer 2 + 2 g1 5M NaCl » volumn
100 12 ChIP sample #i Input Sample 95 °C fo#k15min> ¥ % % )8 4 »spin down» Az A2 1 Proteinase
K » 37 ‘CA:&4E M 1hr » 4Ftube & 58 B8 % » juvAProteinase K Stop Solution * % % 4 A 30min » 733
%-20 C » 45 ChIPFr43 3| 4hDNA - 2L 48538 45 R JE ( Polymerase Chain Reaction, PCR ) 24 Ap334: 4
fir & » PCRA K A& © Bed 1 DNA ~ 0.5 1 10puM Forward primer ~ 0.5 g1 10pM Reverse primer &
512x Master Mix #4344 » Spin down » hu A2 11 mineral oil » 4& &y 24 4% 58 4 35 1 /TPCRIA A R M »
PCRE Jifstd-24 1 95°CAR F 24048 » {E4EEEDNASE M » oA 4538 X gy Denaturation s /& 95°C 48 F1 204 »
Annealingi® E60°C 7 H 105 » Extensioni® E68°C VM348 » 4T304A4EI% » $t8 A6 CEM S48 -
BB R 1% - A 1% A5 B 48 AT 8 ok 47 - EAFPCREME RS » & F 45 R ABioEdit 4T EL 8 4047 o
6) DNA 350 50 8 4-#7 3£ (DNA affinity precipitation assay » DAPA)

Biotinylated sample 8 E# &4 B4 Nuclear protein (50 g/l 1) + p33-Probe & H #hcontrol probe
(50 nM/ g£1) + Reaction buffer (10x Binding buffer + Poly (dI » dC) (1 pg/ 1) +50% Glycerol +100 mM
MgCl2 + 1% NP-40 + DDH20) 4&1.5 ml eppendorf %, 4/ & > €% K JE20 min =

LRWD1 E#F LT aRRiNREBRIF R $ 100 1184 M washing buffer(1x PBS pll 7.4)
7 ki@ &) Streptavidin MagBeads v A _L i biotinylated sample » #8465 LT S48 - $ibeads{F A - & M
parafilm#t £ 3 B & #Intelli-Mixer RM-2 » 3% €% F50 rpm ~ 1 hr > 58 54 4% 1.5ml eppendorfi L
Magdorfz i & » % 5 33k % B2 4 BF - 148 A &5 4k dYbiotinylated sample » B Av A1 ml Wash Buffer (FF
LEEMITC or THEERT) » R43HY » adm EEk » E4#ER4R » ik wA30 11 Protein
Loading Dve » {# Bl #i5-M /w#k95°C ~ 5 min * 4 48 % 5 2Ap53 ~ NRF2 - VDRALRWDI 4 8 34 7% ¥ & 25
7 (Western Blot )4 #7 & 5 fELRWD1 B4 &) F(promoter) L&) E 8 4N E -

7) LRWD1 & & &Ha# (Western Blot)

AW 6-well 33 M 69 % SR bafie LA 1X PBS F btk » 4 % Ao 100 pl 89 lysis buffer + F 4a ja $144 4
MARET o A feieR B E 1.5 ml eppendorf £ » UK EAE M 30 448 0 B 10 448 vortex — L ¢ $A 4
T 10000 rpm & 25 4045 » R EF R £ 8749 1.5 ml eppendorf » sb A4 & & Tk - B 2ul &k &H R
HuA 198ul 45 Bio-Rad protein assay dye reagent » 3434 548 » B4 Je 3% ODsos BB EE G H &
o & a T 10% -+ i R e sk dn Ik R M sk % £ Bk (SDS-PAGE ) » sUEMRE 100 K4% 1.5
NeF o BITRGEEka Ik - Ko REE G H TR 100 K45 2 hEF - R 2] PVDF BEE - iR
4445 PVDF membrane 34 0.1% TBST( 0.1% Tween 20/1X TBS ) ## 7 /=& » 24 blocking buffer( 3% non-fat
milk/0.05% TBST ) i#47 blocking » F # shaker L& % 50 rpm ~ £38 1 /&5 - AR R &S - 4F
rabbit anti-LRWDI1 #7484 (Cell Signaling) 24 1 : 2000 ##2 » 4 # #27% 69478 51 £ 7> PVDF membrane
o B H shaker E4% R S0 pm ~ 4°C k48 16 /N85 » 24 0.1% TBST 3k 15 4548 > kg e zd 112000
# ¥4 goat anti-rabbit HRP » & # shaker L 4% & 50rpm ~ 38 1 /85 » 22 0.1%TBST # ik 15 448 - 3
%18 Fl Enhanced-chemiluminescence( HRP substrate luminal reagent : HRP substrate peroxide solution = 1 :
1384 it B 345 % % X & ECL i 2% PVDF membrane iF @ * # PVDF membrane ##:5 HIG % B »
=% % #8689 ECL #4058 » 24 MultiGel-21 (TOP BIO) # 47 #1%.4% 8% & Image] #8472 & 547 -
8) FMf(knockdown) p53 » NRF2 & VDR # LRWD1 £ R & éa BANHEE

# 2x10°cell 4 %) 4% knockdown p53 ~ NRI2 & VDR & #mfa &5 22mm x 22mm # 3% K 324 24
JEEHE » dEFT R B BEE (Western Blot )& A & fa B8 4 #7 % #4& knockdown p33 « NRF2 & VDR
8 ka3 H 7 LRWD1 F R B b B 78 Wy B4 -

9) 2% RNA R
$ 1 e 12-well &40 bk B4 4% » 4 1xPBS #F7k o 0.5 ml RareRNA ( GenePure. GPR02) - #f
lysate §% £ eppendorl ¥ » £ 8 #F 1 5 4048 > v A 150 pl Phenol-choroform-isoamyl alcohol mixture( 25:24:1,
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Amresco) - BJEGE R 2MILAE 0 2L 4°C12000 rpm B 5 4045 0 BR_E A & R #7169 eppendorf v o
AN E 5 %% Tsopropanol L F £84& » oA 4°C 12000 rpm & 5 5048 » % LiFik » dea 1 ml 75%845 5%
HAEE 2 R0 A 4°C12000 rpm @ 5 448 0 #F eppendorf B+ (ST B REIL » e 20 ul
DEPC-H,O § %+ # 47 65°C /M 15 o4 - B 58 255 DEPC-H0 + » 3i4] A 42 88 8 & 0 & R (ELISA
Reader, Biotek ) » 3% O.D i fe 1.8 % 2.0 2 [ Ak » JBEMRFH-80C o

10) B fék 4 %8 4k 32 8§ % & (Reverse Transcription-PCR)

{# F High Capacity cDNA Reverse Transcription Kit ( Applicd Biosystems, 4387406 ) #§ RNA & &% 5%
p cDNA = PCR E B 4% 4F © B2 2 ng RNA ~ 2 pl 10X RT buffer ~ 2 ul 10X Random primers ~ 1 pl MultiScribe
reverse transcriptase ~ 0.8 pul 25X ANTP mix (100 mM ) » #%4& F DEPC-H,O #§ 88 #4#8 £ 20 ul » 48y 34
43 M % (Thermal cycler Biocycler TC-8, BioSan)i# 47 RT-PCR & JE - RT-PCR R JEf&# 4 * 25CHE A
10 5045 ~37CHER 120 2048 - 85CHER 5 ndl - RIBE 2% - 1R57%H4C -

11) e 2 F R 486:28( 5 8 (Quantitative real-time PCR)

A2 100 ng cDNA % 7% 4/F & Q-PCR R JE th R » 48 & fEA4 % 10 pl  ££4 % 4 mM 6y MgCl, # PCR
KRR e AT 40-45 PR3 ¥ (cycles ) R » R A B ¥ £ &35 1 LRWDI ~4a i DNA 35694869 4 R -
7-H2AX ~ p53 ¥p#) BECH A M6y R B : p53, MDM2 ~ Akt, p-Akt : tmpai8 ¥54a M : cyclin D, cyclin E.
BCL-2 ~CDK ; tmpa)§-4aM : p2I ~ Fas ~ caspase 3 B BCL-2 %} B &5 #% 3.4 - Real-time PCR &
JA%E4F © B 1 ul 100 ng eDNA ~ 5 pl 2xPower SYBR Green PCR Master Mix ( Applied Biosystems ) ~ 0.5
pl 10 uM Forward primer ~ 0.5 pl 10 pM Reverse primer ~ 3 pl DDH,0 = g4 StepOnePlus™ Real-Time PCR
Systems zif A ] £ F468] & 4 (Applied Biosystems ) #4775 485318 45 R JE - :#4¥ SYBR-green
protocol » KM% 1 95C 30 # > 95C 30 # ~597C 30 # ~72°C 30 #b - 47 35 M@4E3% - |k
WAT2C 5 048 R A £4 - @ %] Main Mean & @ » 25:% Collect Results #5245 4 - #] A StepOne
Software v2.1 $ &8 547 EATHIR 747 ©
12) v-H2AX 24 $a B DNA 314

4% 2X10° 649 NT2D]1 tapass e 6 78§ 48 /N eF4% > AR IEH A (Vit. D3 - 200uM H,0, %
NAC) 324 » o 500 pl 0.25 % trypsin 4F B A& & j 4 4038 » Jo 500l 99%ETOH(4a 8 % 7L E
&) > 3000rpm Smin - £ _EiE R A e A Iml BSA-Tris-1X PBS < &gk 4aig » oA 100ul Anti- 7
-H2AX 244 M lhr 4 - hox 1ml BSA-Tris-1X PBS » &8 Fat.< » 3000rpm Smin » Ao 100ul
Rabbit-FITC(=40) $14a8 4k F % * soA 1ml BSA-Tris-1X PBS » L F#13 4 5 &k A% » # & 2min »
AT E T 8.0 - 3000rpm Smin ¢ Ae A 300ud TAAD (lug/ml) &% (4 RNase » 20pg/ml) 30min
% 0 AR A fm B R (Flow Cytometer) i 4T 45747 o

HEXHAFPHEAES F A a4

40
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NETERSHERARGETIHSANERATNERES: EEREYERLEERGBRERENESR
#® - RBEHSANEBESX - 0 BEMEESENRTBEER  BEABHRIBERE - HRBZE
& FRETZERSARBARARASAT NERYEIFsLISH - AERER 'SHEREE.
HATHERZEEZ[EEE -

MEABEE BUSEHEEEENEREEEY JHME
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WITHE - 25 SRR

1 BRAA SETERNEAZE®R ? --uE
TETMEYIEENER ? - sz

FETERWAZENER? o
ERERMEY 7 oreremmerenneee ne

2 BEHRERARE BEEZZESREEE (2EENEEESEERRFA )
2LEHEARRERE . _BY

SETEEWEZSMER? ab
=

11 1 1

B AREREE  oETRGIRE oF=RERE  cEOAERE 0B - @y
bETEHER ZMEYNFSEBERTE | _ABIERA

B —ARERE - oE ZRBRE - 0B =RERE  oBNEBRE
cETEMAEREZMAMR - BB ETEE . BS

3 REBESMREREESE

LBEZERBEE Y ERRE | oSPF 2%, olvC i

Hith c 2%
bERZERNUEZEYERRE 0ERE oRE ©ES

Hith ¢ B )

o ZEMIETE | ovirus;  Omicroinjection; Oliposome; Cgene gun; oAgrobacterium

EAt ¢ B ) _PMT (polyethyleneglycol-mediated transformation) & & #5758
4 ETAMEMTZ2ZEEH cwPl 0P2 oP3 0P4

42



SCETRFEZERE L | HEYZEZEER : all
METERT2ZMR r2 Y o BBHE. BIRMEEHNEREAERE SRS MtEn .
ETAMREZER=E HEMEEER : oP2 oP2+ oP3 oP4

6 AERNEREHNERENREABR S B
AT ERIESIT
1. BEREREBREER
EHBR
o HEEERIKL 0.6 M mannitol 100 ml
GPM & E(20 ml): 2% glucose/0.1% peptone/2% malt extract

e AP

®
® HE homogenizer/ HERMERICER WEELE 50 ml tube x2
°

ARPEEES) AR ES lysing enzyme powder (30 mg) Lysing Enzymes from Trichoderma harzianum (Sigma
L1412)

® HE®EBNKLE MTC buffer (0.6M mannitol. 100 mM Tris-HCI, pH 8, 100 mM CaCly)
BTSN

. 388 20 ml of B Ganoderma lucidum 1 GPM EBE 5.7 F (28°Cand 150 rpm )~

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

3. BGE#EE ( Wash the mycelia once with 20 ml 0.6 M mannitol. )

4. [BLAEEE ( Resuspend the mycelia in 2 ml 0.6 M mannitol )

5. AU homogenizer #$E #4584 81 ( Homogenizer the mycelia 10-20 times. )

6. NIAZIPEEED BREEIETTH AR ( Add Lysing enzyme to 1.5% (w/v) and incubate at for 2 h at 30°C and
150 rpm. )

7. RIETHERBERER ( Dilute the enzyme reaction 20-fold (38 ml) with 0.6 M mannitol. )

8. IESRERIMIEISIENEN - HiRMpEms HIRELIBE D B UNEEFEEEE ( Flow the

dilute through an absorbent-cotton column and collect the protoplast by centrifugation at 3.000 rpm
for Sminat4°C, )

9. BIMTC BHRIREERE R ( Wash once the collected protoplast with 20 ml 0.6 MTC buffer )

10. LIBMRAEELEZREE B EBE ( Count the concentration of protoplast by optical
microscopy and used for PMT experiments. )

2. PMT EE#ERE

EHBR

HEEER K E MTC buffer (0.6M mannitol. 100 mM Tris-HCI, pH 8, 100 mM CaCly)

®  PTC buffer (40% PEG3350. 100mM CaCls. 10mM Tris-HCI (pH7.4))
®  MYG E&EE: (1% maltose, 0.4% glucose, 0.4% veast extract and 0.6M mannitol)

® =ZF/ 1% low-melting point (LMP) agarose 2 MYG
HigL R
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I RE IxI00E MTC BRPZ 160 uL [REHFEEEEE 15 uL DNA (10 uL 20mM ATA, 5 uL

50mM spermidine and 100 pg heparin)& 50 uL PTC B RES B IK L 45 788 - ( about 1x108
protoplast in 160 mL MTC buffer) were mixed thoroughly with pAN7-1 (10 ug), 10 pL 20mM

aurintricarboxylic acid (ATA, a nuclease inhibitor: Sigma. St Louis, MO). 5 uL. 50mM spermidine,
100 ug heparin and 50 pLL of PTC buffer (40% PEG3350, 100mM CaCly, 10mM Tris-HCI (pH7.4)),

then incubated on ice for 45 min. )

2. MA 1T mLMTC ERER 25 288 ( One milliliter of MTC buffer was added and the mixture

incubated for an additional 25 min at room temperature. )

(5%

BEOWEREBERBIEIER 0.5 mL MTC & ( Protoplasts were recovered by centrifugation (4 °C, 5

min at 4,000 g) and resuspended in 300 ul. MTC buffer, )

4, BOOUWEREEBIEIER | mLMYG BEESP ( Then protoplasts were centrifuged (4 °C. 5 min
at 1,500 g) and resuspended in ImL MYG regeneration medium )

5. BERER 1824/ - FAMELASMNEZRWIEEETEE ( Subsequently, protoplasts were
allowed to regenerate for 18-24 hin ImL MYG regeneration medium )

6. MASmL BB I%EBRFREBA 4 ppm LR carboxin Z MYG BER  BREHIBEAS
A 4 ppm T EE carboxin Z MYG ElBE 15 B E P IZE( then mixed with SmLMYG-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. T 28°CIEE 5-7 REAREEEREER ( The plate was incubated at 28 °C for 57 days. Colonies

were subcultured individually onto fresh MYG plates containing carboxin, )

EERABEBMNES 2021 % 12 B2 H
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