RIERATE:
SFEEHEDRORE TIEEh



Kahoot ERBITHIER

https://create.kahoot.it/details/junior-highschool/cSbadfe7-4438-4c8c-b935-20052f6 3fcSc?drawer=
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01 Climate Change and
Plant Stress

| RERBRENOE




¥ Climate Change Creates Harsher Growing Conditions for Crops

N7 RESEEEE GG ENED

Higher Temperatures Droughts Flooding More Pests & Diseases
faHE A K BZEBKR
¥ \ 3
Reduced photosynthesis Less water available Roots receive less oxygen Increased damage
and crop growth for plants a“’g may die to crops
KEERAIENE R EMETRIRRIKERD T REVESHRTAD B {ENA L
EEARERT

&“/{_’_4'2. Less food produced ’f\ Higher food prices
W'}Y Does W nzzmay 6% &R EE L
This Matter?

A Reduced access to Increased risk of hunger,
E%f‘“ﬁig ? Q' nutritious food especially in vulnerable communities

ESERRmNHERED ANEREPFRIZNM , AHISEBBIRE




HEYMth&EHF MBS Plant got stress to

Abiotic vs Biotic Stress JEEEAEYEES

Two major categories of plant stress and their common examples

r 7 N
Abiotic stress Biotic stress

FEEVIR S — REMIEN(LRIRIR EESH - REEMEME

FA

\—>

Plant stress can be caused by non-living factors or living organisms.




L7z —= Y I\

Plant Defense Mechanisms 1

Consequences of Environmental Stress
EYIRIEBR N TR RS ER

Prolonged Stress Effects / RHAEHE R

Reduced
Triggers / / ‘ Photosynthesis
Stress-Response y. } ~ Stomata ) & HEVERRSS
(\?{ Hormones (&) Closure
m&:m;ﬁ ‘—&j BRI - Slower Growth &
mEE) WK Hk *i Development
o R8BI RE
0 Heat / Drought Root Growth -~ Protective ¥ h}‘l Lower Crop Yields
R - &2 ~ Adaptation ‘++ | Molecules Y Y E SRR
Ao BREEZS || EEREIENZ
Water Deficit TN ABRKE ‘ g ksl : increasill Diseise
N S I / P >
xats o - @ + Susceptibility
\ RS R




Experlment

Iﬁ lﬁjﬂlﬂﬂ%




Photosynthesis

SE1ER ®

Main Ideas EEfS; :

Chemical Equation {tZ2 AR :

6CO:. + 6H.0 + nght Energy — CsH1206 + 60,
~ ST + ok + Bk BEM + AR

T g A
..

Sunlight—

o= V/:‘L\W\

-



What happen if we put the Ieaves m (Z

water? IEeFHEKPEZEEN

\IrH-

E% = l?tka.jé.’r
EFANREE XK=

B l_il?j]

- HRMESETEN

\Irl-

it
IF
~II51
Hi




MRS FRREEEFH?

How to prove photosynthesis occur in the leaf?

BH: ZEFFER - AHALEHER

Wl ETFNTE->EFHPHERREET
— AR ERFHRIIZER ?

BREE: ET EMFER - AL E A



REH M EEDESER?
How does heat stress affect photosynthesis?

-7 EREVEIRERS

HEEBIT - BERAEMSRARAE |

- ERITE @max ) EIEEY
@ Hi
o RE
O KD
()
BFREH () / X) 10 I\
[ tmams
@
o BIRGEBE | EYRERMTN—Y ) EEEAAR -
7/ LTIREERE (pH)
b4 EE 100% 0 KD IR 100% ®
. ] . ]
< mazamn ax
XEER 100% L OBIREE 0%
RPN



B AR E H LRSI

How do we prove heat stress is affecting
the plant through experiment?



1

experiment



Materials

RS

Materials Needed FTE#f ¥ :

1 clear cup 1 {E:EBHFF

Water 7K

Y tablespoon of baking soda 1/4 &gt /NER$T
Dish soap s

Thin, soft Leaves (Spinach) &M R E A EF GEX)
Syringe ;X 5128

Plant growing Light {84 £ R &




Step 1
SR 1

e Prepare cup of water each with 100 mL of water of the correct temperature
EHEHERF TEESEAFRMA 100 ML FEEBREKRRERK
e Inyourteams beaker add % tablespoon of baking soda and a small amount of

dish soap and stir
/MR IA 1/4 ZRVNFIT 9 AV =RMR




Step 2
SER 2

e Using ahole-puncher or a pen cap, each group should cut out 5 disks of leave

RITABNMSAEEN o




Step 3
S8R 3

e Put 5 of the leaf disks into the syringe and press down until there is barely
any space
SR ERBERBATENSZS, REEFTHE
e Be careful not to damage the leaves!

IMNOFEFIHER !




Step 4
SBR 4

Suck up 10 mL of water into the syringe

HEENEBFFRWAL0ZF K,
You will see that the leaves are floating above the water
MRERINEREEREKALA,




Step 5
SBR 5

« Using your thumb, cover the hole at the end of the syringe
FRREEE I HNFRmAMIGED,

« With your thumb still covering the hole, pull back the plunger and gently shake the
syringe

AREMAREEFRONFERLT, MRIVEE, WREERIHER.




Step 6
SBR 6

e Checktoseeifall 5 of your leaf disks have sunk to the bottom of the syringe

BMESRERRRHEREES RAESRR,




Step 7
SRR 7

Dump out all of the contants of the syringe into its according cup of water
1 E S g P RIRT B NAE A B ERKIAH,

It should look like this:
FEZEREK:




Step 8
SER 8

e Putaplant growing light over the 1 cup of water and observe what happens
in the next few minutes

A—EKF EAREEMERE, THREETREDTENGZEEHERIL,

SN O E W T e - e LW e e

VN




Step 9
SR 9

LHRVARSI:
e Usingatimer,record the time
everytime a new leaf floats up on the o poe—
piece of paper given to the group 2 5% :
FEHETHS, BERF —APMNERE 45
KERY, BhRRsk— RERA =
e Work on the 2 questions below with 1098
your team 12 358
RGBSR TRERE, (o
18 HiE
20 fiE




Step 10
SRR 10

Send one person up to the board to
record your results

AR — 18 A EI| RAR AT ERARFIRORE R

AEFI4RER KR EE el o
WA

148 37 4 16min

248 24 3 12min

534 23 0

F448 30 5 10min




Your hypothesis {REI{ER SR

Discuss with your group what you think will happen during the experiment

EMREy/NMEET R — T, RMRAEREEFEREHES,




Experiment Debrief & Discussion

RERIRE SR

Discussion Question 5t 572

How do the materials in the experiment affect how we can observe
photosynthesis?

BEPEAMNMHNAEZERMBEELS/ERNAX?




Experiment Explanation ER5REA

e Bakingsoda provides carbon dioxide (CO.), which is used in photosynthesis.
INGRITIRIE Z & 1EFik (CO), ERIEEEAMFTHYE,

e Dishsoap helps the CO: stick better to the leaf disks, making the reaction easier to
observe.
AMEE_SItHRERSMEAERL, FREERZEHE,

e The syringe removes all air pockets from inside the leaves. That is why the leaf disks
float at first but sink after the air is removed.
ENBFEEERFNMAEEREL, AEEF—REEER EEZREHEERE
T /

e |t shows how photosynthesis produces oxygen, which causes the leaf disks to f{0g \\
when light is present. x \
EEEBETILEERAGELESR, FEREALREENR




Experiment Debrief & Discussion

RERIRE SR

Discussion Question 5t 572

Why did the leaves in each temperature begin to float at different times?
ANFEEARARET, siERZEMNRFEAR ?




Experiment Explanation ER5REA

e Temperature affects how fast the leaf disks produce oxygen during photosynthesis.
mEETEREREREASEFRATELARINREE,

e At amoderate temperature, conditions are ideal, so oxygen is produced quickly and
leaves float the fastest.
EEFHIRET, RERE FTILEREERR ERRAFE,

e At ahightemperature, the leaf is under heat stress, so photosynthesis slows down
and little or no oxygen is produced.
aReER F, ERZIERED, LEEARE SRELARIVEERE, %H‘%i‘?ﬂ;




How synthetic biology help 5
()3 relieving plant stress?

jﬁj‘ﬁﬁi%%ﬁuﬂ AR IRHE B
?

N\
<o ¢¢f




What is synthetic biology?
HEZSREME ?

SREMS

SYNTHETIC BIOLOGY %



http://www.youtube.com/watch?v=8fSGeybwtq8

What is synthetic biology?
HERERENR?

Synthetic biology is a field of science where researchers design and build new biological
systems or redesign existing ones to perform useful tasks. & A2 E—FF 2 HEA
SRFTIEZEFHNEYRE, SHRFEYRREITIOE, FHBIBITIHREES,

Involves:
BRNBEIE:

e Editing DNA (adding, removing, or modifying genes) DNA #mEE (3712 . MR &
R ERA)




What is DNA?
tHEERZ DNA?

DNA = Deoxyribonucleic Acid DNA = EE % ¥EEL

DNA is the genetic material found in almost all living organisms.

DNA BHEAREFRALEME NHEEYE.

—= =Adenine
=Thymine
DNA contains the instructions for building and running an organism.

DNA B8 T 2R it £ MisEFmiET.

[ = Cytosine

3 = Guanine

[]="Phosphate

backbone



DNA Nitrogen Bases
DNA = Rl & — . O

sugar backbones of DNA's
double helix.

Four bases: F{ElgE :

Adenine (A) BRIENG (A)
Thymine (T) MIBRMZNE (T)
Cytosine (C) fEIZIE (C)
Guanine (G) BIEm (G)

Base pairing rule: i§ & B R8I -

e ApairswithT AETE%
e CparswithG C G E#

DNA double
helix




What are some real world application of
synthetic biology?

BREEFDTABESRENRER?




Real World Applications TR &

o

e Designing plants or e Creating microbes that e Making yeast produce e Engineering bacteria to
microbes that handle clean pollution biofuels or food ingredients produce insulin or medicine
stress better (like (bioremediation) o FAEBBEESBTRHIE

Eﬂliﬁ.‘ft&l%uié—;?\i%?ﬁﬁ%

drought or salt—relevant e  ElERESERRISEMMEY B E ¥
to our project) (EMEE)
o RETREZUEITHUFERIER S
({51 505z 5 =k B i —— £
BRI E Z=48RE) KB

HMEY



Our Project Introduction

P SEEEEREE )

55 BEERY

R ENEN,

() R (PUIRER)
& wnm, TEwE
AR

hd | "‘q
EEEEN (R O T RS T
fﬁfﬁﬁms&o = HALL g (O () EMRES Eﬁﬁﬁﬁ
FRRAE. Eﬁﬁiﬁgiﬁﬁﬁi 774 STAGE 3 S ELE
o JEL— £a3y ﬁ.
EERES, Gt e o] Lk seiaon,
Egmﬁ%gg ol e&éoabgk\uwm
MR EE. /i _ : | Rem
. AR ER .F fiersE
RIEEY, RE AN e A R M5y EREEY | jl Sk
= = ME o L o =
r AEiRE " mmsmmEmER, 2o ° Oo Y,




How bacteria can work in plants

¥l B SN[ FEAE M P 4R 4E R

B FEEYIRER | #E¥PGPR mmmﬁ)
PEE (PGPR) RUESLL . - “lEMIRER"
"#E%ﬁi" ST

iR : Healthy
SuiE, . ! & % s l ‘trorens
N AmeE L\ .

TaV 4
dE 4. o

EEEn ; if +— Rt PGPR 4BE
ACQUISITION el (f6n: 5 EE AN AT
(Nitrogen Fixation, = / ! 4  (e.g. Pseudomonas,
Phosphorus 7 Baeillus, Azotobacter,
Solubilization, = Rhizobium)
Iron Chelation)

MR R

g 1. B SRR PATHOGEN DEFENSE GROWTH STIMULATION
ﬁiﬁiﬁiﬂﬁﬁﬂ:w 2 g?ﬁgﬁﬁu (Antibiosis, Competition, {IAA - Auxins, Cytokinin

REGULATED HORMONES i Siderophores, ISR - Larger Root Network)
& METABOLISM 3. ﬁﬁﬁﬂﬁﬁﬁiﬁ Induceld ?‘;;'usp;e:'ﬁ:sﬂesistance}




What is synthetic biology in plants?

HEZENSRENE ?

Instead of just adding a gene, scientists: £ 22 il JEFE B #HFMER, M=
e Design genetic circuits 5% 51 &= [El3E %
e Combine multiple genes into pathways 1§ Z B & E 8 & B 5
e Program plants to sense and respond ¥HEY)HEfTHRAS, {5 E K0 i & FE

It builds on fields like Genetic Engineering but adds engineering principles (standardization, modularity,
design cycles).

ERMAEERTREFHEEMIEE L, A TEES2RE(REL, Elk., ZEHEAR),




What is B.sub? HEEHERE ?

- 24 :Bacillus subtilis

- EEFEREBH—EHE

- ERFERIEREYEER

- RAMEREALMRERTFRE
A

- FEHRIEIEF TSN




How we engineer the B.sub to release the protectant?

I ERICEREFREEZRBAE RER 2

B=W (REERER B=% . RIE - DNAZEEERE(L fi
ENV%&EZ::‘ =g & PRODUCTION & SIGNAL ACTION & OUTCOME & MUTATION
( ) PRO MECHA
i ) e @ ks,
STEP 1 mawy < - HEEENN RS AONARE | RBLRESHEMN
$—F | HRR GREEN 4£MEMM  SPONSE TO DROUGHT: RESPONSE TO HEAT
SENSING THE ﬁ%ﬂl}ﬂmﬁ) ACTIVATED FLUORESCENCE || 433 & DNAMUTATION | & GENETIC DIVERSITY
g emp 23 = =
BENEEN T i ‘ ” %gﬁﬂ%ﬁﬁﬁﬂy gg%ﬁﬁﬁﬂﬂ ?
PROMOTER emmTED  AIBEX [T : - fAan - @it
SIGNAL FLUOR!;%%EN ! IS REAEEEIERT | REFERENME
S . ~ S W E j
Wl aden v
MTERVENTION - | RESULY S ERIMERARIE(EED
ENHANCED STRAIN RESILIENCE &
LONG-TERM EVOLUTION POTENTIAL

.




%9

04 Card Game
S0 R




Game Rules @R Al

—

Spin the wheel — stress revealed E & #E iz — EX 1 {5hE

All players simultaneously check their hand and place cards face-up if they have a valid
combo (Sensor + Action matching the stress + optional Boost) FT & It R El B 1R F k2,
ERFAAMHEE (BRI + EEAEMEMFNITER + aLEMRIER), Bk EE#
EHE

Players who placed a valid combo are safe — discard those cards B Ih#A R B % H & It
REEEE - EiEEERA

Players who could NOT form a combo may now play a Functional card to steal or swap
from a teammate who already placed a valid combo #;x#i B A SR, IRFER
LTHIDhEER ], RERTIMRESHE SRR BEERSR R %

If after using Functional cards they still have no valid combo — receive 1 disaster t
HFEAITRRIRMEEERAREES - BE 1 EXHITE
Next round begins Tt [a] B A VTN



WEECH: (A (9 + IEEWE)
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// S 5//
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U B % B B RS R ‘

AR A TEE—BRMESNEYRERINEMEEEE ?

AHEEEREIZ AND TERRE ? IRHEAR AR —EELEREYME
ERAHRE?

TERE# IR MM EER ! 1185k DNA ZEYRER—E T B AR M
EEa Pl e

BEBPHERARMNE? EMESENERRERTERRK?



//;,’/}\ e Il ‘\‘:‘
S —— V&%
DA =&

EY R fES: RAEME N - TEEE - BNEE - BRREMERIEYD
PEAE = NEYEERRIER D (BINSIE. 28 . BE) EEH UEAL
ERERRLFAEVEEINTERN, RFEEXERAMERESR, FIIF
BREER, EYARERRIGET.

EEREEBGEREY, T8 EREYREME,

FERE# F MamEER ! 1= ZRATRERIIEMEY, BRIBREE) 28
ARBIRIE,



SR E R TZMELE
gk BRAEMSS
BAHEE AR RERE S

845 % RRFmMER

HREEMER

AR SR EM 2R ELE(ERZ
Level 1: s 5HEHiHE 2,188  BRER Rt-BE-AE-2Y
1. 5%at . !!ﬁigf! (D|g|tal Modeling) (D-B-T-L Cycle)

BEERR
%% =>Then 3
: (Dry) =" (Ectoine)
COMPIT& I?ﬁﬂ B8R
Level 2: BERES
4. 85  EVEE

3. Exe EVEALER

!ﬁ-i#ﬁ*ﬂ& (llke ”‘Bme |

BE A~ BEB - BE C=iR%
If/Then - Ectoine Production) {ERFHNWMLRE | ’,
Level 3. Al S Y 585 |
5.0 ERBRERR v C
! l 1 B TR T A
€ 6.om  (OBTLOde)
. 1 lod| [ e
GROWTH & GROWTH CHAMBER (Learn: i HHTRNE)



DNA Structure

DNA #5118

DNA has a unique double helix shape, like a twisted
ladder.
DNA E BB EETE 18, g —IEHmEsF,

Components of DNA: DNABJ#E L% - 2 Parte of 2 Nucleotide
g

Nucleotides = building blocks #% & B = #8114

Each nucleotide has: BEE#ZEBES el

Phosphate group % EE E[E = 7‘

Sugar (deoxyribose) & (B & % #E) P HH

Nitrogen base & R Ha &

B

Nitrogenous
base
(adenine)

= :\"/ H

OH H
Pentose Sugar

IR S>>

ThoughtCo.



Where is DNA found?
DNA FFEER iR 4& 2

In the nucleus of eukaryotic cells #Z£ E % #ia f#ARa %
Packed into structures called chromosomes #E B #E$T A i iE A L fEpitie

DNA determines DNARTE T

Physical traits (eye color, height) & 82431 ((REFEER. B 5)
Biological functions (how cells work) £ #122 Th &t (FRAZAIE/E A =X)






Should we engineer crop for food security?
AMESZFAEN I EEEDIERE
), FRRBERIREN ?




1R B e Y Bl BEFENER R |

_— (nﬁﬁmm,
Y \ o

\_/
BRAMm MERm ERaxily

SESCHAEEMERSTE  MERT "RENS, X ER
ENS ) FH ! B TRANTE) W 2me  BENEXTHBES
R R I IR Z AR S 10 T i) B2 20m

BiNERBERNEASRE = ERMNI &

HERSITriRMiBZEEN BiST T BENE, & T AES
ERMREESE: AEERBOONIRE - EE
®S -~ TK 18970 R R FABERELES , T -

'i"f fioa : w _:.s.ra 5




What are GMOs in Plants?
EPHPOEEICER S B E?

A GMO (genetically modified organism) is a plant whose DNA has been altered using
genetic engineering. EFZEAE Y (GMO) Zi5FI FAER TR TS EDNAKEY.
Typical GMO approaches #1 %! )£ (R #25E 5 A L E

e Insert a gene from another organism i A 7k B Eith A& ¥ I E R

e Modify or silence an existing gene ISR E T AR A EH

e Add traits like pest resistance or herbicide tolerance ZhN# &% 14 5 T PR E BT S 14K
Classic examples & 8245 :

e Bt crops (corn, cotton): produce an insect-killing protein from Bacillus thuringiensis

BtEWI (EK. 1R1E) M AHEEF AR EEARSBE 1\% |
e Herbicide-resistant soybeans: survive weed-killing chemicals

iR B K T - B SRR B A=




NET STANDING GENET|Cp S)f
EQEONHED ORGANISMS (G LLy :

/ AGMO (genetically
[ modified organism)isa T
plant whose DNA has . '\
. been altered using
. genetic engineering, T

" BEmEEs GMo) S
RISFIREE TR I
PO HDNARES »

@ smEsas (GMo) |\ |
) mmrmERIRES | |
A s@EDNAmEm - | |

CLASSIC EXAMPLES
FEHRER

" TYPICAL GMO APPROACHES >

MODIFY OR SILENCE
AN EXISTING GENE

EEnEREEE

INSERT A GENE FROM
ANOTHER ORGANISM
BARBHME
MeYEE

EG .
' HERBICIDE-RESISTANT SOYBEANS

MRERARE

SURVIVE WEED-KILLING s,y
CHEMICALS ) ~plants”

s .;:“/ ;

Bt CROPS (Corn, Cotton)
Bt {E¥ (K - #7E)
- NON-Bt plant

7 ’# attiacinsects  Dying
R bg’, : insects

SURVIVE WEED-KILLING CHEMICALS
REMRHPREE]

from Bacilius thuringiensts

ARSI RAEEERATED




EETTHB



E1E A TN ENERFR :
(Pollen-Mediated Gene Flow) EiriiEy _fa
Sk o :

e f T .
B! {(F L} = ch\} o

&) o TR

“ ; W \") 5
' % o &GO o gy Y@ S VP
& F\'} £ Al 4
P a i 2, : <N/
~ 0

%o
. QAW

MIREREE
(Herbicide Resistance )

” AWl *J‘“‘«’uy Nz
N gy, MMRS/EGRE
(Re,;%ﬁs,ftﬁ ?lant) (Resistant Weeds/
Super Weeds)

= 213 B : HRNEMKTES anaiE | swm

e (Microbial HGT in Soil) (Lilection)

g_@; ¢ %. (Res?irsltﬁ?é%lene) @; i @ ?
B {E S0 W‘_y . o Qgrﬂﬁn i
' :o‘:E@,DNA %&Imﬁﬁ N et
o 1 £
R~ AR ) s

HE & 3. BB IIEE



ERRBHNEFEH

Mutation and its side effect

AT EERRETRERRINES


http://www.youtube.com/watch?v=OXxXrmTZYKk

DNA Replication (Copying DNA)

DNATE S (DNARFE SELBTR)

® Before acell divides, DNA must be copied exactly.

MRS 2 A1, DNALBBFEEhES,
® This process is called DNA replication.
EE1BTETE 4 DNAKEER,
® Why s thisimportant?
AHEEREE?

DNA replication

DNA polymerase

"TIN!I
- &m/%ﬂ

Lagging stand
99/ng fragment  RNA Primase — :
primer
Helicase

) Al

Leading stand

Original DNA

Topoisomerase

® Ensures each new cell has the same genetic information.

HEREEFRMREERERMEERER.
Key Idea:
BEEE

® DNA must be accurately copied before cell division.

DNATEff 7 KA BB EFEE &L,
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https://hitona.com.tw/post/gmo?srsitid=AfmBOoocQIJV2mSCLO4SEJIx9tYNpgEZEgginHdQ1pXas
e8dJpfRzKV



https://hitona.com.tw/post/gmo?srsltid=AfmBOoocQlJV2mSCLO4SFJlx9tYNpgEZEgqjnHdQ1pXas_e8dJpfRzKV
https://hitona.com.tw/post/gmo?srsltid=AfmBOoocQlJV2mSCLO4SFJlx9tYNpgEZEgqjnHdQ1pXas_e8dJpfRzKV

YRR TRFE Flows of debate

1. Splitinto two teams % B A #H:
- Supporting B {7 : Approves of synthetic biology 2 pi {8 Fi & B & ¥ 22
- Opposing i ¥f7 : Disapproves the use of synthetic biology & #i{35 FA & Rl 4 1 22

2. 8 minutes prep time for the debate i E ] & 8 &
45 seconds of discussion before speaking (%8 & & S8, BRIA AT 58
4. Choose 3 people from each team to speak S EH 3 AE S
a. Each person take turns to speak for every round according to the assigned orders.
SHmAEXRLEAERS, REBREIERF,
b. Each person speaks for 2 minutes & A% E 2 H§E
c. First speaker& —1i : sets up the evidence and reasoning it 2545 B s BY
Second speaker 58 —{i : rebuts the opponent’s first speaker using their team'’s
evidence and reasoning & FA AKX IE IR E iR BA R BB A 5E — G058 § A RIGmES
Third speakerZE =4 : Summarizes the round and explains why you should prefer
their side over the opponent’s #8#& NimiEism, WERAAMEXZFC AMIEHA

o
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Rules of debate ¥ifi3R Al

(Al EC BB T P N A, W AEE 538 S e frfr 30,

RS, THTHR, M8 5y ML 01T %

e LR N BGRFRRRUTR 7R
PRFF BRI RIEBN NG, BLE

AR AR, TR S
RS S NEFF BN, 51 O S

LRt i s e




How DNA Replication Works
DNAFE B ANAIEETT

DNA replication

DNA polymerase

® DNA unwinds and separates into two strands.  Original ONA
DNARER I 53 Bt Al A B4, D! o
® Eachstrand acts as a template. Lagging stand famate, WA Fkvase & ™
primey Helicase -~ )

B—REEERME SRR

® New complementary bases are added.

S EARIRERMA . DA
Key enzymes: Leading stand
EEME:

® DNA helicase unzips the DNA.
DNAfZ e B & & 15 DNAFZRH (B hL 8 — 1K) .

® DNA polymerase builds new DNA strands.
DNAREEE & T & TR DNASE,




DNARYH §5 B FHES

https://voutu.be/J1EN3VPkPDE?si=fbOb61gK1d5pbJrN



https://youtu.be/J1EN3VPkPDE?si=fbOb61qK1d5pbJrN

EEMEERIEESEMZ 5 & # B / A Comprehensive Comparison of GMO and Non-GMO Crops

BEED 5 HE{FRE
( (Potential ﬁdvaantages of GMO Crops) \ E Eiﬁi’ﬁm f (Concerns about GMO Crops) \
s (GM Crops) 2 v IERE (B0, AEEANNE)
%gﬁeﬁ%dls: /E B]I = g -’% ggg;r:fﬂ ::Ir:;'taking crop., resistant
gt > W) REER . p WLl BERAEEEN
glh-lﬁﬁm m;?stance E%es{siﬁpestinide use g “ Pollen traveling from GM to
: " non-GM fields

Ve EaemMt (BR. W)
Better tolerance to stress (drought, salinity) €

&3l - BT MRS

Corporate control of seeds

SEEERA (B0, FEK) s B O gy
Nutritional improvements (e.g., Golden Rice) \ Public trust and labeling issues
J
FFEEBEENESE & — IERENSFIREMRE
(Advantages of non-GMO crops) ;(E‘i%ﬁﬁlﬁz? (Limitations of non-GMO crops)

HREEBES

Widely accepted by consumers

R RS EE IR

Slower to adapt to climate change

%ﬁ?ﬁ? i@ TREREES BRI
S May require more pesticides
el i |

| smnEeRE - /
| Often used in organic farming 7 e /
. i or fertilizers //
AR RERTREIEENEE FELAS | A2 HREITERR /

No regulatory complexity of A Harder to introduce entirely new ?
genetic engineering ) Traditional farm field \ ] properties, contrasting GM i 2
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EMREN & HEEREER i BREMR
- IEEY) B 57 ED - BB R +/\ERITK + 15128 © ERETISUEE MR RIIT R EINAE
CEYER B3 - HEEBEO,>ERLF - MERRRUES > BRRER
- B > RIS KSR TR - il > IFEEE > BB - FER : B - B BER - BIR
- RREREFRRNE @R - M RERFEE R ERKERE - EERERTIREERRGRM

RIZBE > EVEBH > FWERE > BRER > SREVMBENA > SEREFED

58 04 fotam 05

WK © EEE S P g : @ vs KM
RS+ EE - AREATRERS BB M RRE . ERER
. SRRERATEANSEES L EE AGER  CRENET
| REE > SRR > B . DNARHGEHORES (AT~ C-GEH)
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GMO vs Non - GMO
EEYOE v.s. IEERABLE

® GMOs are organisms whose DNA has been modified using biotechnology.
GMO 2 15 DNATR & M i UE I £ ¥ o
® Infarming, GM crops are designed to have specific traits.
HEEEP, GMOEYIHEZET R E B E MR
Why do farmers use GMOs?
AFEFERAGMO?
e Highercropyields =2 &S
® Pestresistance iEInE &
® Drought/heat tolerance it £ fif 2%
°

Reduced pesticide use /> & #{F A




GMO vs Non-GMO
EEYOE v.s. IEERABLE

How are GMOs made?
GMON el &i& 2
® Scientists modify or insert genes into a plant’s DNA.
HEREREIEAEY DNAFHER,
® This gives the plant new traits.

is (B YIBER FTRIHF L

Is this ethical?

EFAERE?




GMO vs. NonGMO

Potential advantages of GMO crops Advantages of non-GMO crops
® Higheryields ® Widely accepted by consumers
® Built-in pest resistance — less pesticide use e Oftenused inorganic farming
® Better tolerance to stress (drought, salinity) ® Noregulatory complexity of genetic
e Nutritional improvements (e.g., Golden Rice) engineering
Concerns about GMO crops Limitations of non-GMO crops
e Environmental impact (e.g., resistant pests or weeds) ® Slower to adapt to climate change
® Gene flow to wild plants ® Mayrequire more pestici es qr
e Corporate control of seeds fertilizers
® Publictrust and labeling issues Harderto introduc




GMO vs. NonGMO EHE®IE vs. IEEEIE

ERBEFRMIEERD

o BEEMEE

o WNEMAM - BIREMER
o FHIRAYIIE(FZ 2. EEER)

o =ZEEEIREA WM, TEEX)

HEQEYRES
o IRIZFIE (AN, Mt EREHE)

o ERMAFEHEY
o FETHMIEFIESH
o ANRAEEMZERRME

FEERBEYIRIES
o HEETEER
o ERAMNAHER
o EIFBQERNTENKREHMEE

FEERIEEMHIEIRE
o FEERIZEEMRERIE
o TFRFEEZREINIIE
o ZLIS|IAZFHAMENR




