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aFa AR RIRLAE - commercial synthesized siRNA against Nrf2, LRWD1, ATGS, ATM. ATR.
and DNA-PK

W5 —saks  LE—&Ek#H LEZ&ik#H Ewaims &% Es
bEFEGARA I MAN IR FRE LM
O%—apw Df-—asns OEZashs OFoR ekt
cETEAARZ e ~ MM REWE X 445 © TM3 mouse Leydig cell line

3 AREBEETHRAE R ik

a B2 AR 2 B4 % ekt - [ISPE %,  [IVC %4,
. b ( £45)
bEBZARBA MM TREE  ARA;, HOREZE;, [UES;
i ( £4)
c A B ¥k ¢ [Jvirus; [microinjection; [Mliposome; [Jgene gun; [JAgrobacterium
Hib (£7)
4~ #BITAREMEZRE2%% WPl [IP2 [IP3 [P4
S.TARRZERE AUt  |A4vze%se WP
WEATBRELZER P2 U LZRRARL  FRUEAAHIED TEAXRTHAEE Ut @
BITAARZTRE Eaypx2Fe[(p2 [Ip2+ [JP3 [p4
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FHRARABEH A CAENH FAR R @EE RIS TR R @EMLBE  Goiiey
REBTACMEREFAR R @B RICE G RAE M SRaBELBRAFS  EmBEE
A dm i PISL B iy 2B B e R 09 8L E) 0 @48 Nrf2-LRWD1 % b #le9 a8 & DNA 5 R
&7 69 BL By 9275 1k B sb BT 045 35 b fis B 22 47 (lipofectamine 2000)4% L i 4% %] & B 9 Nrf2
LRWDI1 ~ ATG5 ~ ATM -~ ATR % DNA-PK % 3 F # siRNAs # 2| 2| £ 8 K K TM3 4= py -
DA RAFR T RACEERIrH EARE R @ L RO TR R EBMERE » TUREESL
BERIRAEMER E X HBRREVERREH LS -
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In our previous study found that InCl; inhibited Leydig cell growth by inducing centrosome
amplification in vitro. The putative underlying molecular mechanisms might be contributed by DNA
damage responses and autophagy. To further confirm our hypothesis, we will test our hypothesis by
using mice model. Previous study showed that administration of InCl3 in mature rat led to sperm DNA
damage and the testicular interstitial cells show severe vacuolization.

In this study, we will focus on the molecular mechanisms and regulatory pathways of indium (III)
chloride for growth inhibition in testicular Leydig cells. 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 Nrf2, LRWDI1, ATG5, 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. The result will provide a reference for

environmental assessments of indium chloride-related industries.

pL 2
) e

Z R RBKTM3 %@tk » 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#EIE % £ #Hs 181.Tes4m iz (human normal testis) @ 3% & & : 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) 3 &M 37°C ~ 5% COs ~

ra st afo BRI %M iRt KA EABE T RO A
1) E#isapez A FHEE; (gene knockdown) A&
B — R 2x10°TM3 fmfisz & 6 7LA2 (6-well plate) » AL H 5% CO, # 37°Clafiiz % 5
& 24 /B o fFtmie R E 8 4% 0 {8 A Lipofectamine® 3000 Reagent 3X %] i 47 4 & £ 16 A
(co-transfection ) » &2t % f7 & & Lipofectamine® 3000 Reagent : #§4#¢ & S84 % fx RNAI 4% &3% 56
( National RNAI Core Facility ) #&4F &) shRNA-p53, shARNA-NRF2 » &R #|H p33 B NRF2 A B Fr |
2 4 % 8% A% Lipofectamine® 3000 Reagent % » 1% Vortex BB AH Y » TR FHE 105




58 o E 6-well plate ¢ FHE LY - BRTHEMA etz £ 7 5%CO, 8 37°CRIEF 24 |
JNEF o AR e 25 mg/ml puromycine E 6-well plate ¥ » F#* 5% CO0;, & 37°Ci2 & 4 9324 4
R EfTPE 8 - R FRMR > A 1XPBS Fikik » AwA 500 ul  0.05% Trypsin-EDTA # 37°C
FE2o4E ASOU BERK @R ALEE 1S ml HEHCEF P REM 10 29254
feNTml RE 0 B Iml e e RIFREIFIBRE 10 X 5F BT > af BN 5% COy 37°C
MRt RANEE MM EZREA  RGEE 10 20 A8RE  ZREMER > U
10ml 1XPBS H#4% * Ae A 1.5ml 0.05% Trypsin-EDTA # 37°C#% & 2 #4844 » % Trypsin-EDTA
solution £ A 5% COy 37°Ceytmfois R #BE/E R 3 né8{E taf 2 %8k - s/un 3ml 24 7%
DMSO(E B iR &) 232k k » Ko hRARETFTTLEASRSHY AR Iml 2R AFE
BAUTAL B ACHERET » HEMN-80°CPER 16~18 N b5 » BHRARER FI%F5F
2) LRWDI1 Z&&R4# (Western Blot)
AP 6-well 33 £ B9 T8 TM3 4B sk 1X PBS # k44 » 2 %1 hu 100 pl &9 lysis buffer » A
4 e, B 4 A% m e B T A fm AR R BR £ 1.5 ml eppendorf ¥ 0 Bk EA4E A 30 4480 & 10 54% vortex
R ° L4 4°C10000 rpm & 25 4048 » R EF R Z# 89 1.5 ml eppendorf » $b BB E G E ik - B
2pl 4875 & ik Am 198l &) Bio-Rad protein assay dye reagent’ 434 £ 4% » B9 5 5.3 4% ODsos
BRAEREZEAELE - HEE LR 109 + ko508 49 5 7 bidk ik 58 38 B 7k (SDS-PAGE) »
AEE 100 R4F 1.5 /h0F » ATRGHTAINE > B8 Ea T UTR 100 K45 2 /85
$27% 2| PVDF B E - #4425 4749 PVDF membrane 2 0.1% TBST (0.1% Tween 20/1X TBS ) &k
"R LA blocking buffer( 5% non-fat milk/0.05% TBST )i 47 blocking» & # shaker t 4% %, 50 rpm~
R 1 FAfRIESS B &S o 4F rabbit anti-LRWD1 $u82 (Cell Signaling) 24 1 : 2000 ##2 -
A Rl 694188 B 27 PVDF membrane + > 5 & shaker E4% % 50 rpm ~ 4°Ck 45 16 /B o 14
0.1% TBST # % 15 2248 » FikigAwA Ll 1 12000 #% #2864 goat anti-rabbit HRP > & # shaker F 4%
% 50rpm-~E38 1 /5850 24 0.1%TBST ik 15 24824 B Enhanced-chemiluminescence( HRP
substrate luminal reagent : HRP substrate peroxide solution=1:1) ;&4 » it H 247k 2 % £ 4 ECL
Mt % %> PVDF membrane i & > 4 PVDF membrane B A BF » 24 %465 ECL #1478 »
2L MultiGel-21 (TOP BIO ) #47%1%47 8 & Image] 32847 047 ©
3) 2 HAERET » B (knockdown) Nrf2, LRWDI1, ATGS, ATM, ATR, and DNA-PK %} 4=
BERGBE
# 2x10°cell 4 %]4% knockdown p53 ~ NRF2 % VDR & 4= f 32 &7 22mm x 22mm £ 3% p 324
24 B} 1E 0 AT E K B2k (Western Blot ) & i X, 4= #1247 % %13% knockdown p53 ~ NRF2 2
VDR &yémfa 7 LRWDI (3B R tafini By & -
4) 28 RNA #HR :
He 3 F 7 12-well & 4m ik %4244 0 LA 1xPBS % 2 Ao A 0.5 ml RareRNA( GenePure, GPR02 ) >
# lysate #% % eppendorf ¥ £ /& #% & 5 /4% > /v 150 pl Phenol-choroform-isoamyl alcohol mixture
(25:24:1, Amresco) - FlZl#Z % 2RI G E » 1L 4°C12000 rpm &0 5 548 > REB R EH
&) eppendorf » e N\ % £ # Isopropanol b TF#n#& - 12 4°C12000 rpm & 5 48 > 2R LiER -
Aa 1 ml 75%iB#% % P62 2 R 0 & 4°C12000 rpm 3 5 548 » 4% eppendorf {84 » {& JTEk
B #RE3 * %74 A0 20 pl DEPC-H20 ©13% » #47 65°C4E A 15 448 » £ % 2% % DEPC-H,0 # -
36 | A A% B4R & B € & (ELISA Reader, Biotek) - A& OD @ /E4 1.8 £ 2.0 = M A4% » &4
147 7-80°C -
5) Ridék¥ 48542844 R JE(Reverse Transcription-PCR)
1% A High Capacity cDNA Reverse Transcription Kit ( Applied Biosystems, 4387406 ) #% RNA
R # 4% %, cDNA - PCR R JE4%& 4+ * Bt 2 ug RNA ~ 2 ul 10X RT buffer » 2 pl 10X Random primers »
1 ul MultiScribe reverse transcriptase ~ 0.8 pul 25X dANTP mix (100 mM ) : #&% 4% B DEPC-H,0 j§82




A 2 20 plo 48 & #04% 32 # %5 (Thermal cycler Biocycler TC-S, BioSan)i# 47 RT-PCR & _J& -RT-PCR
REAFAT % 25°CHE R 10 4748 ~37°CHE R 120 548 ~85°CHE R 5 48> R B4 R 1% 12727 4°C o
6) BPRHEERAEH:EH KA (Quantitative real-time PCR)

B 100 ng cDNA & /F % Q-PCR R E#E IR > R ERFE 10 ul ¥ 444 4 mM & MgCl
# PCR & 15 iR 847 40-45 763 8 (cycles) RJE » HAIA B R 4% 1 LRWDI - ta s DNA 4§
B AR R R 1 p-H2AX ~p53 W BRELE A M 69 B © p53, MDM2 ~ Akt, p-Akt ; %= o, 8 #A 48 B -
cyclin D, cyclin E, BCL-2 ~CDK ; %afs 480 : p21 ~ Fas ~ caspase 3 B BCL-2 4 AR eh R 15
# - Real-time PCR R /E4&4 B 1 ul 100 ng cDNA -~ 5 pl 2xPower SYBR Green PCR Master Mix

(Applied Biosystems ) ~ 0.5 pl 10 pM Forward primer ~ 0.5 pl 10 uM Reverse primer ~ 3 pl DDH,0 ©

24 StepOnePlus™ Real-Time PCR Systems $2i& #! B % &£ €18 8] 4 %4 (Applied Biosystems ) #47
¥ 4o 852 4 R J& - 4% SYBR-green protocol » R JE &4 % 1 95°C 30 #5095°C 30 #+~59°C 30 #)~
72°C 30 #b » 3BAT 35 EIEZR > AE A 72°C 5 »né2 » RIE& %1% » @ 3% Main Mean £ & » 28
Collect Results #£ /7 2t4#5 14 » #] A StepOne Software v2.1 k82 547 4T 8IE 47 o
7) y-H2AX 4-#7 4= 56 DNA 84

# 2X10° 69 TM3 tafss e 6 FL8 ¥ 24 BHE > o A RULSR AT i 3% 4 24 R 48° /) BF
& » jmA 500 pl 0.25 % trypsin 45 B sl & 4a s > AuA 500p] 99%ETOH (4= e E7LE &) »
3000rpm Smin’ % k& & fue 1ml BSA-Tris-1X PBS &« & 3 2 4 6 AwA. 100p] Anti-y-H2AX
mAe4EA lhr 4% > AuA 1ml BSA-Tris-1X PBS » %% F # . » 3000rpm S5min » Az A 100ul
Rabbit-FITC(=4t) #24mBfk A 4% v 1lml BSA-Tris-1X PBS’ F T2 4 5 Rk A 4 3% & 2min’
#47 % 38 T &< » 3000rpm 5min » Au A 300ul 7AAD ( 1pg/ml) %% (4 RNase » 20pg/ml) 30min
# o DR R 48 8 4% (Flow Cytometer) 34T 2547 ©
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—~FRFmT . &S A 2 Ee) DNA 57 > #| A&t E &3] F synthetic forward and
reverse oligonucleotides fp 5'-GCTAGCACCACCATGGCCT-3" and
p5’-TAGATCCGGTGGATCCCGG-3' » A H: 4 BgiE 44 R & (polymerase chain reaction ; PCR) 3%
1% K £ ° PCR # 2% (Thermo, Massachusetts)3% & 94°C —52.5°C—>72°C #5314 * # & Clean and Gel
Extraction Kit (BioKit, Taiwan) # PCR Z 4 ¥ 893 5 £ - #: % PCR & ##2 T&A cloning vector
(Yeastern, Taipei, Taiwan)#% 4~ 3t 24 heat shock # R, i% AB4E 4= jg # (DHSa) - 3 # % Gemomics /2>
S K e

BEHFRA R E. colli AEXIE 4 > B ATRFIESY) » L4 M A8 ) IR $] 8847 &9 82
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AL 4 K 24 8% o {5 A Polylet A 1pg UbS7®Y -YFP plasmid DNA #& % A549, HepG2 4= fig °
g 18 R L miae s R AR A 0.5mg / mL G418 —#idt @ -

Delivery of siRNA into the Cells
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15 68 2 60 2558 £ M3 & o AHT 8 3t A4 10% FBS 38 4% % - 41 #1518 dish % # siLenFect™
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REY 0 EBMEF 20 548 0 4H¥HE1E dish suA S00ul &9 AR 0 3 G RBR 0 1& 24-T2 )
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CEARFHAHMATRESRAFETRIR

FREGOARFaTRIN !

¥ 5% B #9(—) ! For investigating the effect of glycosylated derivatives from natural products on
DNA repair function. FE#H A RM2ZBEFHT LY E DNA FHHEHKA -

o

(1) For none-homologous end-joining (NHEJ) DNA repair assay, non-malignant cells will be treated
with vehicle or various concentration of glycosylated natural products for 24 h, then transfected with
restriction enzyme HindlIII digested green fluorescence protein (GFP) expression plasmids,
pGFP-Pem1-Ad2 (0.5 ug/10° cells), and green fluorescence protein (RFP) expression plasmids
pDsRed-N1 (0.5 ug/10° cells) 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 RFP positive cells.

# 7 JEF B A% i# 4 (non-homologous end joining, NHEJ) DNA #5847 » 7k & M a5 4§ A /5 B
KFRFREGHRARMZBEITEHRE 24 )05 REBEAMRFHEA 788 HindIll 7% 1L e 4
& % %% & (green fluorescence protein, GFP) #% i H # ~pGFP-Pem1-Ad2 (0.5 ug/ 10° Atafe) o
468 %% G (red fluorescence protein, RFP) # ik K #4 pDsRed-N1 (0.5 ng/10° @ 4= f) 15 44

Sid cBERRBEMaE > AKX RS TL GFP Btitafl - IR KM 361 NHE]

DNA 1541 » 3£ RFP By 4e iR B 1Ltk 5 L NHEJ DNA #5489 2 % -

(2) For homologous recombination (HR) DNA repair assay, non-malignant cells 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 j1g/10° cells), and pDsRed-N1 (0.3
1g/10° cells) 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.

% FiR &4 (homologous recombination, HR) DNA 548 547 » JF 8 M fm i AF A B %] & R FlR
Bo)R KM ZBEFTAMRE 24 )6 R ERAY HR 546 F#8 (pDR-GFP #fo
pCBASce » #14 0.35 ug/10° @4 pe ) Fo pDsRed-N1 (0.3 pg/10° B4 ) 15 B iz sl - # 3
Hlap R BRErRERERR  REARLEAEE 6 XKWl AKX RAN4T GFP A
RFP 14 da o8 o A5t 5 GFP Bk daf$t/RFP [k bmpb#ise B HR U695 % -

% B 49( =) ' For investigating the anti-inflammatory mechanism of glycosylated derivatives
from natural products. i R RH R EFHT LW ALE X MR -

% 4 5% © 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 ug/well) and pRL-SV40 (10 ng/well) as

transfection control. After 24 h, cells will be treated with vehicle or various concentration of natural
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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-«B transactivity will be calculated as Firefly luciferase activity/Renilla luciferase activity. The
relative NF-xB transactivity will be calculated by setting vehicle control as 1, and the mean + S.D. of

triplicates plotted.

taf A AR 24 FUIR (5¢10* fB4mfe/L) L - tmfBs B MR 1L » 4% pNF-xB-Luc &£ R %
B (0.5 ng/7L) #v 1AL F 6y pRL-SV4A0 F (10 ng/7L) #ftmps - 24 /6544 > Lo i
RBEB AR REHRARDZEEITENBRE 24 | oF - AT BERELLEHMRA
(Promega) i#i% Dual-Luciferase® Reporter Assay System #4754 » ¥t E 2 K &4 ki 5/
MRS RBREMAE A NFB e85 E 0 B4l BERES | EaEE R4
Fi4HE+SDAER -

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.

UEBIRRE  BUEB LT T A 10% 268 KE H$EEK REZEH
HKIE - BB L tin s ZROHHBRELAMERBEN R PHAEERE -

'%%ﬁ /(> % /] A>¥~R

T

HFEEHAMFFANRL EFI

24



SHXBRELEAMEEN U LARFETRETH  d4AWTRE2 LB CRTRAEEHER -
BEPHFALRYYAR - EF—REFRSCBXAEH  WBRBHFFHFAREREE )

ARAREATRERLR (A& [OFRERT
MIEE R(&F &)

HiEdhAE4AMTRELEZEGHTE ! # A g

25



A2 REARAETELTH
& E

AA[FEE | 9% AL EHREAMEREDEE G 4
FHELBEO A MBI E S THER T BY B AR AT 7R 2 M

A HIL R RATAE Y ﬁmrﬂ&%%léﬁﬁ%ﬁ% - TH

T EGRERRGTBRENARRELRE , - "Ardaxsd

PR EAC R M EREMETERLY AR TEILEHREH
\ﬁ%é%ilﬁ?wJ%ﬁ%ﬁﬁ%ﬁ&ﬂﬁwﬁi&m%%ﬁ’
\

jﬁ"’ﬁ?*%‘ ' BEB B —UIEEEAE -

e
Bk R
E=n
pan: | AT (RAEFE)
¥ B R /> & 5, A>F =

26



RIedhXELUTRELZATELEALLK

(#1%)

%281
£ et GR112004 B4 S HFRER
MEHE  |[BA s TS RN B R - R R |

P B4 A
sgun Vimgws (65 B4 + % ik
(AHH TR AR TR P TR ARE SRR
4 , M . 17 p
L B8 ARe 40 ERT8) & 24 N
%
)
]
FEARY | BOANESL [wram| & U A e
BEE o | |

BMEAT 2% #
Hhe T3z 0 (06) 2133111 54 237 - 663
E-mail bluebear{@mail.nutn.edu.tw

217




A EZMARAEMERELEZECEHERRK
(#1%8)
£E2
L GR112004 B4 EMFPRELE A

MR E oA MBCES THEETAENFRERGATFIRE Z M ABEFLR
A 22%1’“&1*7/%

sgsr | Dnses (s B4k > HE A%
(FAHFREMRF LT RS WIRE AREEAHR)

LA i SEE Hatd,
o L MNP G L 3 AR BD
I I VR A ﬁi%»éxﬁ@

[+

G

= [
EBEARE %éﬁ_/\g‘%z 284 (‘7,3‘— [ A ;DB

BeEEo

BN 54
B4 EE © (06) 2133111 4 # 237 - 663
E-mail * bluebear@mail.nutn.edu.tw

28




T < A , 7 =
Meds B2 9% 240 643
;s 1y 2
ZHA AT h
%k ek GR112004 H i ERELE SF- 3
FIVE R FEL AN ORI R E D B IR AT
% RpTd e
1EFARLD
FETE (Bt R s TEEIANMERS ARGV YRELA
% L4 8 55 Ay
N ERER ‘ Uk 4 » MR
|kﬁﬁ?fmdﬁﬁﬁhf%ﬁw*“ﬁﬂﬁiiél
t | | el g Ut 2% 40 8
I%&l‘*’i&ﬂ =y 5@ Hﬁﬁ% \
LR
8 ,..l'l 'nln'. “ ‘t““bid%-.\.l"l“-
oty 44 ?@ﬁsﬁ 36\ 58 %
- S v o
T | Rk Lt % B ‘*é“ﬁj_
E{ ™
CLE T
AR 3SR REATIE A MR A BE S 5 0 kR LN AT
¥ OAPM TR R BRI
A\l
1
EEEE: @g%%**g wEPH [ 112 & 12 ¢ 4 p

29




DEEE R

HEL

CREFRAFNEEFHRFI VIS AN TRLFAER AL B ARAPF IR T 2LAAERIRATE L
o mRY AL ERTRA vﬁwﬁﬁdﬁpzﬁéﬁﬁﬁ’ MEAGHPFEETFE AP EARA
w’%xﬁ7éﬂiB*%ﬁfﬁﬁmﬁw%’%ﬁﬁ%i (4288 FREYER TP HFLE

SRR F T S A
Friaef
Lo A BAL % 7% E-mail :

IR op G AREAATL R %2

gul

A_F R
ATFEFAFIEAL &5 F %7

AT EFATFIEAE o 7% 7

AF 5P s ?

2 EZEAF KRR AL 2EBE LH (3T
A EAFI KRR EH

FHRAPBZDRHR? -

RPf g2 Hist f §-AFE Rk~ nl)

[t + (1% - 5 f'%

#oOF-mpuE [P np%H

[(F e B fe3)

[Thuman > [(J# 3 > [ {24

bt 7 E A FL M B A d A

23

% -spesdE s -spniE (5 zapgei [frap%#

CEFEEATFZ wiefh ~fid A F B FL LA
g2 (O% - p%FE (Y-t ¥E (P8 p%¥E [(fr g %s)
[ Jhuman > [ J& 4 - [ |8 4
3 ATFIEATHRRE 2 EES 2
Al K2 AFEE 2 B F SRk [ISPEX &, [IVCK#;
26 g
bE#z ATz phFmia 254, [Ez; [LES;
TNE= S
c.zk Flgg 78 > ;£ @ [ Jvirus; [ Jmicroinjection; [ Jliposome; [ Jgene gun; [JAgrobacterium
B L LHD
A~ EFAFLTE 2% 2% % [ BSL-1 [ IBSL-2 [ IBSL-3 [ [BSL-4
5\éﬁiﬁfi?%i H4 5% >% % [BSL-1

IR FRHE 2 ERBSLY M 2 RRF Y HREEFFHATIE RS AT o umhR -

BERIALLRHEE

4% 28% [ |BSL-2 [|BSL-3 [ |BSL-4

30



2 FHPE2ZHIBIAKR FFroeREF22 848)

b. R $o 4 dmve pral g% N2 H R AR %

A% P 2w KR

(Ffe3hp e i)

PEABFACEFAE L B

31



CEFAFIE LR H RS P F

IFASRAKFFAER AL E A FRRL 2L AR P LB L
B L AR L L o T E U Le G e S L Tt
w’w¢m7éﬂévﬁ%ﬁﬁﬁﬁmgw%’%?%%i (AF 2880 FLTER T FFLE
TERS FEFEY 1T A
SRR L o
FELE B %% E-mail
AR S L
I~ R&p 7 AFLERAFIE L2 F% D s LS
FEFEFHMAPBRATFTHRD []%
RIEFAFIEAL P FH? (15
SR RTRLE Wl STESTETE §- i p— e
LA T U J—— el

2~ AT KR

FAzZE 2EBE LA (

A EAFI KRR EH

e e gk~ )

(A (I -spaFE (s spwdFE [ %pw¥FE [sr %)
[Jr % [ &4 > [ a4
bit FE AT fled A G LA
(% - g% (S - apg%¥E (s 2spgh¥dE sy e ape¥
cEFEeATF2Z mek~fif AP AP FL LR
[ (¥ - p%¥FE [y sp%E [y %pg%E [y e &s%¥) >
HEE NN RN
3CATFIEAETHRKA 2 S 2
a bk h2 AFEAE b F kA C[SPERE; [JIVCK A,
Hi &4
bEhz AFlEaz g Fmid 254, [Ezx; [LHESF;
B e
c.zk Flgg 78 > ;£ @ [ Jvirus; [ Jmicroinjection; [ Jliposome; [ Jgene gun; [JAgrobacterium
B a4
A~EFAFFTHF 2% 23F% [ BSL-1 [ BSL-2 [ [BSL-3 [ |BSL-4
S~EFAFPTZR%KE H4 P >%% [ BSL-1
BT R RE 2R BSL2 NP 2 FRAY GREERFHATIE e RY GRAE o REE -
REAPT2ZR%E 4% 2%%[IBSL-2 [IBSL-3 [BSL4

32



62 FHEFEIZHIBIN(AKR TP wme kT R2ZE2HE)

AFHRA T et By S N E gL

bﬁﬁé@%@%ﬁﬁgﬁﬁaﬁgﬁﬁﬁ%

. i eI AR (B~ AP MR R 5 i)

T~ i FlE s MRS P

RSP eh:

(343 Faeid)

Fin R e B

(R feifh Fatd)

PEABACFOE L P

33



