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| PART A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes the blank. Then
mark the correct choice on your answer sheet.

I-  Animal welfare science is an emerging field that seeks to answer questions —-----—---- -
by the Keeping and use of animals.

1) raised 2) resolved 3) settled 4) evolved

2-  The low soil fertility problem can be --------==----- by applying the appropriate lime and
organic fertilizers.
1) traced 2) preceded 3) mitigated 4) necessitated

3-  The chef furnished his assistant with very explicit instructions regarding the ——-----eeeeee-
to be used for the new dish.
1) properties 2) aesthetics 3) ceremonies 4) ingredients

4-  The problem of power cut was so important that we decided not to bother about the
other —---eeeeeeeee issues that were not much of a concern at that time.
1) gradual 2) peripheral 3) tranquil 4) lucrative

5-  Everybody knows that Ted is a chronic procrastinator; he -—--- puts off doing his
assignments until the last minute.
1) spontaneously 2) marginally 3) habitually 4) superficially

6- The world's governments have made a joint -----eeeceeeeee to significantly reduce
greenhouse gas emissions by the year 2030.
1) malady 2) determination 3) involvement 4) pledge

7-  Scientists do their best try (0 —==-—emmeemeee themselves from their biases and be objective.
1) detach 2) delete 3) ignore 4) strengthen

8- The local businessman accused the newspaper of defaming him by publishing an article

that said his company was —---—--—- managed.
1) seriously 2) centrally 3) poorly 4) crucially

9-  Landing a plane on an aircraft carrier requires a great deal of --——----—- ---=, 48 YOU can
crash if you miss the landing zone by even a little bit.
1) determination 2) precision 3) rationality 4) consultation

10- New growth of the body’s smallest vessels, for instance, enables cancers to enlarge and
spread and contributes to the blindness that can ----------—--—- diabetes.

1) cause 2) halt 3) identify 4) accompany
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PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each
space. Then mark the correct choice on your answer sheet.

Estimates of the number of humans that Earth can sustain have ranged in recent
decades from fewer than a billion to more than a trillion. (11) ——==——eem—— -, since
“carrying capacity” is essentially a subjective term. It makes little sense to talk about
carrying capacity in relationship to humans, (12) -—----—-—--—— and altering both their
culture and their physical environment, (13) ====mmmmemmm- -- can thus defy any formula
(14) --——===-==——— the matter. The number of people that Earth can support depends on
(15) -========-=--—, on what we want to consume, and on what we regard as a crowd.

11- 1) Itis probably unavoidable that such elasticity
2) Such elasticity is probably unavoidable
3) It is such elasticity probably unavoidable
4) That it is probably unavoidable for such elasticity

12- 1) that adapt their capability 2) whose capability is adapted
3) who are capable of adaptation 4) who are capable of adapting
13- 1) therefore 2) because 3) and 4) next
14- 1) might settle 2) might be settling
3) that might settle 4) which it might settle
15- 1) how we on Earth want to live 2) Earth where we want to live
3) where we want to live in on Earth 4) where do we want to live on Earth

PART C: Reading Comprehension:

Directions: Read the following three passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

Terra pretais a type of very dark. fertile manmade (anthropogenic) soil found in
the Amazon Basin. Terra preta owes its characteristic black color to its
weathered charcoal content. and was made by adding a mixture of charcoal. bone, and
manure to the otherwise relatively infertile Amazonian soil. A product of indigenous
soil management and slash-and-char agriculture, the charcoal is very stable and
remains in the soil for thousands of years, binding and retaining minerals and
nutrients. Terra preta is characterized by the presence of low-temperature charcoal
residues in high concentrations: of high quantities of potsherds: of organic matter such
as plant residues, animal feces, fish and animal bones and other material: and
of nutrients such as nitrogen, phosphorus, calcium, zinc, manganese. Fertile soils such
as terra preta show high levels of microorganic activities and other specific
characteristics within particular ecosystems. Terra preta zones are generally
surrounded by terra comum, or "common soil": these are infertile soils.
mainly acrisols. but also ferralsols and arenosols. While deforested arable soils in the
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Amazon are productive for just a short period of time, and farmers are constantly
moving to new areas and clearing more land. the terra preta soil is less prone
to nutrient leaching caused by heavy rains and floods because of its high concentration
of charcoal. microbial life and organic matter: accumulating nutrients, minerals, and
microorganisms. Terra preta soils are of pre-Columbian nature and were created by
humans between 450 BC and 950 CE. The soil's depth can reach 2 meters. Thousands
of years after its creation, it has been reported to regenerate itself at the rate of 1 ¢m
per year by the local farmers and caboclos in Brazil's Amazonian basin, who seek it for
use and for sale as valuable potting soil.

It is stated in the passage that —-—--cmeemv,

1) very little terra preta soil was made after 950 CE

2) anthropogenic soil range from light to dark in colour

3) terra preta is more durable than deforested arable soils

4) charcoal binds and retains stable minerals and nutrients
According to the passage, —-=-===-=-==x,

1) nutrient leaching is mainly because of floods in low-plains

2) terra preta soils “grow’ by around one meter in a hundred years
3) weathered charcoal is a mixture of charcoal, bone. and manure
4) the Amazonian soil is extremely fertile even without terra preta
The passage points to the fact that ‘common s0il’ -==--mmemeemn,

1) contains more acrisols than ferralsols and arenosols

2) is found in the Amazon Basin inside terra preta zones

3) has high levels of microorganic material in its ecosystem

4) management is possible through slash-and-char agriculture
Which of the following does the passage not mention terra preta contains?

1) *potsherds’ 2) ‘nutrients’

3) “charcoal residues’ 4) *animal residues’

The word ‘caboclos’ in the passage (underlined) is closest to a class of «---=e-eeneeee 3
1) *people’ 2) *plant’ 3) “farming’ 4) “soil’
PASSAGE 2:

Auxin plays a minor role in the initiation of flowering and development of
reproductive organs. In low concentrations, it can delay the senescence of flowers. A
number of plant mutants have been described that affect flowering and have
deficiencies in either auxin synthesis or transport. In maize, one example is bif2 barren
inflorescence2. Auxin induces shoot gpical dominance: the axillary buds are inhibited
by auxin, as a high concentration of auxin directly stimulates ethylene synthesis in
axillary buds, causing inhibition of their growth and potentiation of apical dominance.
When the apex of the plant is removed. the inhibitory effect is removed and the growth
of lateral buds is enhanced. Auxin is sent to the part of the plant facing away from the
light, where it promotes cell elongation, thus causing the plant to bend towards the
light. Auxin is required for fruit growth and development and delays fruit senescence.
When seeds are removed from strawberries, fruit growth is stopped: exogenous auxin
stimulates the growth in fruits with seeds removed. For fruit with unfertilized seeds.
exogenous auxin results in parthenocarpy ("virgin-fruit" growth). Fruits form
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abnormal morphologies when auxin transport is disturbed. In Arabidopsis fruits, auxin
controls the release of seeds from the fruit (pod). The valve margins are a specialised
tissue in pods that regulates when pod will open (dehiscence). Auxin must be removed
from the valve margin cells to allow the valve margins to form. This process requires
modification of the auxin transporters (PIN proteins). In low concentrations, auxin can
inhibit ethylene formation and transport of precursor in plants; however, high
concentrations can induce the synthesis of ethylene. Therefore, the high concentration
can induce femaleness of flowers in some species. Auxin inhibits abscission prior to
formation of abscission layer., and thus inhibits senescence of leaves.

We may understand from the passage that ----eaeeeeeee,

1) plant pods regulate dehiscence in some Arabidopsis fruits

2) abnormal morphologies disturb the free flow auxin in plants

3) parthenocarpy does not happen to fruits with fertilized seeds

4) auxin inhibits abscission even after abscission layer are formed
It can be concluded from the passage that femaleness of flowers cannot be induced --—--,
1) through long chains of PIN proteins

2) through the rapid synthesis of ethylene

3) with low concentration of auxin

4) gradual transport of auxin precursors

It is stated in the passage that ~—--—------,

1) inflorescence? increases the speed of transport auxins

2) the growth of lateral buds is enhanced through its lateral apex

3) plant mutants can remove the deficiencies of auxin synthesis

4) ethylene synthesis in axillary buds can be stimulated by auxin
The passage mentions that in fruits with seeds removed ------------- ;
1) exogenous auxin stimulates growth

2) cell elongation is significantly promoted

3) auxin increases the senescence of flowers

4) auxin is also removed from the margin cells

The word ‘apical’ in the passage (underlined) is closest to -—--—--—--—- :
1) “top’ 2) “sides’ 3) "middle’ 4) *bottom’

PASSAGE 3:

The response of plants to herbivory is often plastic and varies according to the
conditions it is experiencing. The major resources that affect plant growth and also
tolerance are water, light, carbon dioxide and soil nutrients. Water and light levels are
generally assumed to be positively associated with tolerance. However, there are
exceptions such as evidence of decreased tolerance in Madia sativa with increased
water availability. Many studies have found CO2 levels to decrease tolerance in plants.
Increased nutrient levels are also commonly found to be negatively associated with
tolerance. There are currently three prominent models that predict how resource levels
may alter a plants 's tolerance to herbivory. The Growth Rate Model (GRM) proposes
that the growth rate of the plant at the time of damage is important in determining its
response. Plants that are growing in stressful conditions, such as low resource levels or
high competition, are growing below their maximum growth rate and so may have a
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higher capacity for regrowth after receiving damage. In contrast, plants in relatively
benign conditions are growing near their maximum growth rate. The Compensatory
Continuum Hypothesis (CCH) suggests that there is a continuum of responses to
herbivory. It predicts that plants growing in less stressful environment conditions, such
as high resource or low competition, are better able to tolerate herbivory since they
have abundant resources to replace lost tissues and recover from the damage. Plants
growing in stressful environments are then predicted to have lower tolerance. The
Limiting Resource Model (LRM) takes into account the resource that is limiting
plant fitness. the resource affected by herbivory and how the acquisition of resources is
affected by herbivory. Unlike the GRM and CCH. it is able to incorporate the type of
damage received since different modes of herbivory may cause different resources to
be affected by herbivory.

Low competition makes plants more able to tolerate herbivory in —----eeeeeev,

1) LRM 2) CCH

3) a combination of LRM and CCH 4) a combination of GRM and LRM
It is stated in the passage that —----nnmnnv %

1) a plant’s response to root damage is almost immediate

2) herbivory indicates the same lack of resources in all plants

3) the more water available to Madia sativa the less its tolerance

4) plants recover their lost tissues if they get proper nutrition

The passage points to the fact that —-—eeemeee-,

1) plant growth is affected more by soil nutrients than water and light
2) a plant’s fitness is limited by how it acquires essential minerals

3) desert conditions develop the plant’s tolerance to lack of water

4) GRM does not include the type of damage the plant receives

The passage mentions that receiving damage -—----eeaeeee,

1) affects a plant’s capacity for the intake of CO2

2) reduces a plant’s plasticity of responses to light

3) may increase some plants’ potential for regrowth

4) increases a plant’s possible responses to herbivory

The word ‘benign’ in the passage (underlined) is closest t0 -=-—--—=-mm-,
1) *hard’ 2) ‘mild’ 3) “ideal’ 4) “extreme’

Kaii}

3,10 3929 tRNA J9SUge ail> plaS ;0 Juwo!l 9 999 JT 3L -1
O3S i (F & ks (v DHU (¥ TyC

Ol A1 aaS T g T LY LY Al 1 e 4 Sl jl i yia Arg g Lys Ser Gly sleaiwlo! 1 -YY
S5 g9 Wiz (Gly—Lys—Arg—Ser—Gly —Gly) slaimelom! wuiy b hbisy JoSii sy

! oy JuSis wigilS e Wi 51 59950 DNA ,é)’i Sl el o alids (gua gilS o
\A=Y7 (Y YF—=Y% (A
YZ—YY¥ (f YA=YYF (¥



Y anio 226F OYYF 05) (5550L58 (55909550 9w (905

Jal jUlie g pg0 jBLie j0 o1 slapgjaeg s Sluxi )10 (Cilly 2) o1y due 1) (Sl Ao po 50 Jokuw diwd
ol plaS ez s ol 5l s i

Tr=YY. (% YN =X (Y Y\ =YY (Y Y Yi==XYi)

Sl yoi 515 8 53 X 39 (S Wigli g5 b b SigS e oy

~
-—

-
-1

~~
-

—
—~
-

Cail o jlodias gy 3T 51 diws plaS ¢ 3o by slos 3T

lajlig (¥ a5l asdy (1

Lo LS g5t (F Lo LS 93357 (¥

olis 1, A-B—C—ddee iy gl ‘o‘o - 332> AABBCCDDEExaabbecddee 3% 53 5
Flal 003y pIAS Cule (s i Joins Ai

o) (Fomge (F O vaslas (¥ gl (F o ()
fomwl plas (Rho) iy j9a56 A

g ) Sgs )0 (magis; OLb (T oy g 40 (omis) LU ()

Blg g )0 gy E90 (F 2lg s )3 (sgis) E9p0 (T

€09 g0 399y T 51p0 s RNA o 5T Jawgi 'RNA J5SUg0 93 plas 0l o5

YAS (f \AS (v &/AS (¥ as ¢

T ow> IPCR pasTy b oolisul 85T g e o 31 ey Jabw 50 saub sl 5 jLET
RNA - DNA (f DNA - RNA( RNA - RNA (v DNA - DNA
] 105 0359005 93 10 Uy (Pileg )5 Al ) Sy )0 o bt (SIB (i gy Slosi

Yo ()

o (v

Ao (v

9o (¥

fal o105 Jabas 3 33 o (o 85 Slgl D 9 9,10 1) yoesdans o 52 oyl daCuand RNA plas

7¥ _mRNA (v ¥ _rRNA ()

Ao _tRNA (f TAo _rRNA (v

flansl plas (LS Joh SO )0 4oz 5 g (o gig) glaaiul B (LL JUSw

AUG _ 1,1 (Y UGA - sl 5! ()

UAA _Poly A signal (f AUG - Poly A signal (¥

yy

-Y'¥

Yo

-Y#

-Yv

-YA

-¥a

~Fe

¥\

-FY



A axivo 226F OYYF 05) (55,0L8 (559095 g (3905

V0 eanSia, (7 O Y _ Slans, (1
i R | UKL O Y | oS ans, (Y
F3,10 518 S99 o) G plas 4o (- ShineDalgarno) ¢, - opLs Jg
8'UTR (¥ Y'UTR (

Terminator (f Promoter (v

fall glady 90 DNA G 50 pgyuidly (Jly SO 1 (lowd wilgi oo a0l ) G plas
CCCTTT (¢ CTAATC (v ATGATG (¥ GAATTC ¢
sl 3 )30 145 W cpally o Juol> blio 530 w5 Jadd iy g3 Y 31 91
slaa .o Aa ()
@ ,laa ga AA (Y

®
% »l AA (o aa (Y
®

b Aa o AA (F

$29u0 50 planil (ALS ok L5 Caoma p1aS 30 s 5 RNA (512 9 (g5 luntiilad o 7 oum 939 o) 3
POV’ FFCSURRT LI RO, FPCORRRTLIN- Y § § b ghs s s s ()
Al D -pua)b"..:-d - (f l““}l’:,:‘-“" P WY .My.‘a_,.::‘u .,,...)Q,;___.., (\"

Cuwl 090 plas by ) cad yi Cawl 00,5 adai 1) o Slal 2 L ZLG g 00l il ) Cod Ojd Wyt gy gy SO
ABC =Y¥o abe =Yo)

AbC =Y¥ ABc =\fo
aBC =Y Abe =V
abC =\fd aBe =Yo
A-C-B (f B-C-A B-A-C (v A-B-C @

3 Ay WAy 5ibes JTaw b J5 oo o X i p93309)5 (oS cad Jaks 59) 3 A5 p Ko 53
fioaal U1 5 530 i gid £ 9 Wiz T 50 b (W Ay J U AVAY Guigijbosle 3,8 510,08 3925 Ay

Y

Y (v

¥(r

o (f

W) o (Ll |y Lgdio b g LIS i gl S5 e aws o Bl 2 LS 51 VA .A;(ll) X-a—Eg- U o
a a

JB 10 ) e ] 80l 3591 s (LS j 90 il B0 § YO i i BD g AB id> Aol yuinen
foww! yui> (Interference)

o7 ()

oY (¥

o (F

oA (F

fY

-¥F¥

-¥f&

L4

-V

-FA

-F4



A axivo 226F OYYF a5) (55,0088 (559l gm (39051

A b
ol doyd Wi T g P AB laculd ol 0ad LSS el gam0 s Jalw 150 j0 51 —B)
a B
O ()
Yo (Y
fo (v
o (F
B g A o) om g abl adl °R’_—% iy b opajsesy (595 ¢ OF 4w jame Sl p0 ST -OY
a
T w0 0590 plas (w0 75 caclac oo gl )
"’9""\’gs‘°°°j\}.‘.‘°’.";):“:‘:‘f[)9803&j""lé(f ..),.'bgoo.)}&_,‘:'d);af[)g./\dju.oﬁ(\"

T a5 090 AhAS iy Fiaally SBClS 1l 0 WS90 ol Sinnal s 31 bl aS s SOl olani 51 —~BY
el 0390 Iy s 305 (0 5 ()
Sl 039 Sz oS by Ll 2 (Y
el 039 8 00 gl B9 250> 5 T alold goame (V
el 0391 b b 890 Dl B0 K0Sl Alfan slay) Alals (F

Goloin b b ol oV i (S5 L6 4 Sl 53515 k5 10000 1 31 il Cosmer Ky 30 ~OF
Ozt ol ISy i (ol o8 pg = (59,00 Jola

\Foo YZA foo Yy

(f (v (v

\nooo \ooco \oooo Yoooo

Q

10,10 3929 5 sLG B
JolS lle (F oAl e (Y &3] ¥ a3 ()
(il gl Jyo!

Clml G j8 0590 plaS bl ply o b Sho osas § ogos s pducdlyy )51 -0F

335 Syry laume s coigsy ke 1 (1 3 gy oial38l g ()

it il o b Sondle by g (o2l bl (F sl (2l (3l g ol (S5 bl (F
! yaitew 350 plas” yo (genetic vulnerability) Soi) s pdycmmwl -8V

S SR b (F Syl oY O

S s 6P e (F e
3,15 2429 (Transgressive segregation) jalxie LS ( W plus ;o -0A

RRR(R, xnnrr (v R.Rrr xrnRR, (A

LR Ry xnnnr (f R\R Gt X AR T, (F



)+ azivo 226F OYYF a5) (55,0088 (559l gm (39051

216,0y0 5,90 plas alb Aabb=Y 4 AaBb=¥ . aabb=0o . AABB=Y & 04 ;90 Jos )51

!l S yo vy

Codle 598 JI(F Jol5 e Sy il S =153 5O
ol oo Pl Caman 50 b 5 @ Fwly 1390 plaS (w331 L

%5 Sedle S (F =l S Sy =Sy (¥ 3! (1
falS oo anlllae (DY guaxe) Jouame plaS 59; § ol 0uls 219 xS ,0 CIMMYT odlipw 35 50
32 5 P - 490 (F 2 = g3 ()

Gyd g pasS -SG5 (F Tr- Ol (¥

€39 g0 Jol> ZUd plas () > Sy > Sp > 8¢) (hady gl (531 5o 095 s 13 P8y X SySp W
S¢Sy ¢ S,S¢¢ S8y (Y S\Sy ¢ 5S¢ ()

Dy goi Jeol> >l s (F S¢Sy ¢ §yS¢¢ S,S¢¢ §\Sy (T

$o9ib oo oolaiw! (reciprocal) blico sla S5 313,90 plus 4o

(oA gias S (7 2953095 g ()

bazme X iy blaa 1 (F o) (opbie 9 A aal, (¥

sl oudh 03liiusl (B9 pIAS i ig) o8y K Glareds o (o yre 9 03 Cumex 3 (g wa s Gl gl
Full-sib ¢lo,5 2058 (Y Pedigree o> ()

Ear to Row s, & b (F Full-sib Llee slo g0 235 (¥

C] G 30 S W 35L 50 0590 plas

38kae (sail 5l pae - i BB (Y 38bee geil sl pas - gty B2 ()
38as o3a3l @ - (st BB (F 3 8ee pseil il - Sty B2 (T

il plas adghla (U pulS o095 Jge 3

n=yYx=Y) ¢ Yo =¥x =Y\

Yn=#xX =¥y (f m=rx=y\ (v

ol publys aigi) £ g wiz (M b Sy o 5 (e Sl b

WY ()

FF (Y

AN (Y

\Yag (¢

S o0 yuadi g8 L(pY (597 9 LY (o (bl s J ORI (gl i £ iy b sl s LN g 50
Syl aals (F als - dals (Y omals o ol (Y Saalisl o sl (A
Fls winlys CILE Luigid W 3l woyd Wi c09)90s,S SUSA )0 P Aaaxaad W o

Yo (\

Yo (Y

deo (¥

Yo (F

-4

—.i.

-7\

-FY

-y

~F¥

~70

-y

-$Y

~FA

-4



1 axio 226F OYYF 5) (555908 (55909553 9w (3903

Flwwl e sl 1 £ e Sl Jole (9 3t <3 )90 plas

Godeliah (¥ Sz ()

1095 )3 Sammalts o (F S5 s Sgaliy o (T

SHF ) oallasl ) Bde Jleial bl woys A padS (o SR 500 (35 b ogliacl () S (Swge )S
Tl b0 y0 Wi A4S 5

YE ()

£ (Y

39 (v

Yoo (F

ol S0 Carea I a4z bl (L3l O jgea S Jes g 0h S 05 )l b (i ST

fog wanles e

-
‘

fogs winles 59,L z W jlawe ;o wia ) (AW 5l omdl gt - (SUD) (ol i yo

N-Mmx3S—Mm

Yo ()

de (Y

vo (f

Voo (F

Sl yoiiz Fy 9,Khoe i F=Yo g Pp=A . P, =Yo olfp»

VE ()

YY (Y

YA (Y

Yo (F

ol juda o 90 (il )lgs" (il 0; =F 50y =9 30,V L ply o 93 (Kiused cu y 551
XY ()

0 (Y

A (Y

YV (f

—Y.

-Y)

Al

Al

-Y¥

-Yo



)Y axieo 226F OYYF o) (555008 (55900 g (39051

ol A2 )3 Wiy o (5 iy g a1 513 US4 3l9 B (sl Bola SalS )b il slg 325 Jou VP
ANOVA de (\
sv df ss

au,lsa F ¢ AYae
) o
Ua.:, o Fo i
Yoo (F
ol 3a5b 0 GlalS Gl 1L 095 Hlals 40 g Cuwl e gzl eaw ¥y > wuld VY
Fins = (ghia (V 7S - (shta ()
FaS e (F Pt = Sa (Y
figd oo 590 S5 Sl lbonsy plas VA
oede yi o 5 yailiy - (ol gndS (Y &5 Fan - seede o 5B ll o ()
Sl 395 - ot yim (Sagy] (F 55k - (5 5 - goke S (T
ol plas’ bl gloyeo au ¥ jlBan  -VA
Yo pdeS 5 b plocuis; geas (1 orlly (B o Sug ole; (1
s (ol 33 M olasi b (slacadisiy pazs (F Copraz 93 50 Glis slacss) paze (7
29000 Wguarme daighy (5591 9,8 S0 53 (0959095 L) Elgil e3> 0590 plaS A
clly (g2 4 (Y el g5 ()
lly Sy g =iy (F 333035 w4 (¥
20511 (S phunad Ji Lo vl 7 AT —AY
Jarl dopag S eed (¥ i 5 saramd ()
O3, o (F S35 0 oelsS (F
sl il ol g poaned” (yadnnd) Caddlnd (1510 pakig g plaS - AY
G SLa (8 VLDL ¢t HDL (v LDL ¢
€31 g s sl Keazi} Slgt Cad v (6139 (o laaadipas yauass oIS —AY
P95 k8 (¥ Slansd s (F i 05020 (¥ oS 2 ()
Vol oo 3T Cariloe plas saiadyLis pj Jlogei -AF

pRlicas ()

8 st (Y
B pdels (7
e piyilS p (F




W anico 226F OYYF a5) (55,0088 (559l gm (39051

©39d o0 p3igm) 4 (92,0 MRNA Jlail gy sl < Jole plus

A L (Y tRNA (\

o, B cpls uilS (F So3eleS Lse ¥ oIS (Y
g0 plamil (g )aiS ginn S yilo 53 (S plie slaai ) jl0g )5 plas
IS = ) a3z ()

oy3) Frmge - 2z Slades] Fwgn (¥

gl 0y 5uBly j5ind - Sl joiny poe (T

e slea! faalannST L & gudlonST oanidl jsaus (F

€310 s Slbiwlgd 351 ds Sy B 50 @ 31 plas

oS 92,5 Slgg s (F S Slgg s ()

S (S 38 Slyg s Jilsand (F SeaS 59,0080 Slgg (T

?&)‘é CAS)A:' Qw,a) L".!.L_\s,)-\z )L“."Lu e QL*QS}; P‘-\S

SigysS ol ol g ol SIS Lol ND(Y 6508 a5 el oSV Lol =N ()

Sigya del g el 5oV Jod =N (F g5y el 5 el 518 Lzl =N (¥
togd o0 Jol> NADH g HY sty plas 5

Slagym 4 SLSY (Y SVl & SIS ()

G yI8 ST 4 Sl 2l (F Slimall &5 g5 Jiglle (¥

€015 )18 (533 gine (399 39 435593595 9l USaws polais o il plas

JBlawd -7 55615 (Y PS5 Sy ()

lid ot 5 ) 35250,8 (F oS S Sl Iy (F

€310 IS0 ey 3T 31 09,5 AlaS wliud § 3505 @ (59l o 4o

la;l,ausl 5 (F ;e (¥ a8 (Y ;U ()
ol ',J.-u_,w c.h.a 3 L,,,..»Bb,w oé&bé‘)w .J..’J!, plas

Sl gl € Sl (Y Yl ¢ Oljlegd ()

AR J&s:l.::' Camols (aid Sy plas

39598 (F 59 (¥ S (v 59,80 ()
s 435 30 5SS 43y 50 o 3T plas

ilregn! S 4l5 (F SLeS Sy pm (¥ Sga g (¥ Nl

S (o0 Ly omlao! it (sl SkansS 9055 (557 43 52) )T 4352 SCdlad 18 b pasl g 5l 09,5 plas
UTT I OR I N PLIIS WL SR IR W N Q)

Setigily demsl 1 pmald (el (L gMog (F

CrgMig ;o Seigiily sl el JUsS gl 1 odsS (T

O WS gl sl oS g8l sl WSS9y sl (F

o, 1) ©gd dal rp lin (o 3 awl plus

Sl Sslgd (F Al S i (Y Sl Stlgl (¥ Al S5 ezl ()

-AD

~-A?

~AY

~AA

A4

-‘.

-4

-y

-qy

¥

-3

35



VF amieo 226F OYYF a5) (55,0088 (559l gm (39051

! & yge0 plaS & iy il g slo slaaid ) 50 9 DNA &5l Job )0 bud gilS i (o Wigw £95 -V
3 Vg i edy e Ng ()
Shedgyien sigey o« CF = C (o WgeS sigy (¥
$533y3e8 digey (C% = C (g 2li55 gied ui¥lygS (F
Sttty sl iy O <O el g i¥lezS (P

fa,10 adgdse aca DNA (ol Lol5 oleislu bl p) Ojgeas DNA &l 90 51 SO glaadglsei olusi 51 -4

(A =100, T=Noo,C=1oo0,G=1$00)

A=Yfoo, T=Yp00,C=YYo0o,G=YYoo0 ()
A=YVoo , T=Ypoe ,C=YPoo,G=Y\oo (¥
A=Yvoo T=Yroo C=YPoo , G=YFoo0 (Y
A=\d00,T=VVoo,C=\Yoo, G=\foo (Ff

€3 38 o0 5158 s 3T 51 aiwd pluS 10 10591 &5 2 53 (yuind yal & (e 55T b 3T —44

Lo ;LS g0 g05T (F el el 5 (Y la ;LI (Y la;IJ ()
ol 0 03! J9KIg0 30 3 0uiiS paoli wilasS i plaS 091 43 5> 48 —Vee

Sl bl 5 SLigel (F Sl g Sl (7
3,10 g8 yoapl M w2 @ Sl jl e gedle g s Ll y0 TS 1)

YY—\# (f YO—=\7 (¥ d—F (Y F—7
(o9l 0 Cil GTL GC o >lei o DNA JsSUgo p 48 plas -\e¥

H-DNA (f Z-DNA (v B-DNA (¥ A-DNA (
Cogl o0 oo aaS 5 oIS & copmel Jole (010 w31 31 oV o8 Sl oY

Sleulgll;ST (F U5 el Sl yes (¥ S Legd ()
flaml a8l S8 pis sl slylo S 5 plas - )F

tRNA (f hnRNA (v mRNA (¥ rRNA ()

Slabgls (F ey (¥ e (¥ olls (O
AL sl low 9 BT

Tl o ooty oplinn Anats oyl n oL a3 Al 5o 1S 35 (pdigalds by 39500 aly 8 J S 1y Vo5
P £9p (Y ladiy Sz ()
laoddle LSai 9,0 9 5 A, (F Jyame S3lp oo (Y

FalS o0 3 )lg (5 yiins O jlus oLS sl £y (59, o Tetranychus urticae glasdgs (i )i a5 VoY
N dazgS (¥ olaels (¥ opy (7 s ()



10 axio 226F OYYF 05) (55,0085 (559)9nigm (1905

fomwl 3 yige gy plas b padgb o5 | s

P gomms doxbs j' salazul ()

Jyama SIS j1 i Gndeas (¥

Jpaza Sl alls S (PHELS (¥

Asb °'>)S RVt ):‘GL'L“ Yo—Y0 laass, as 614].7)‘ 3 ladig U.ZlﬁJ,l:u (f

F9 g0 00 i olS (il oIl o105 (59 30« yd £ 5150 4o (Hepicoverpa armigera) &l y &)lus
S oSl s (f asl (7 I (¥ Sy

fasl (w19 (5)lom Sy 51 A JBU 4y plas

(Thrips tabaci) ;g5 e 5 (Y (Myzus persicae) sla o 25 ()
(Acyrthosiphon pisum) ss3s as (f (Aphis craccivoray &Ysa b (Y

sl 290 plAS vy (3l o (g ko JSU

(Bemisia tabaci) acs Slas (Y (Aphis gossypiiy acy azs ()
(Austeroasca lybica) acs s S 255 (¥ (Thrips tabaci) acs e 5 (¥
Sl § 530 (oo joamm a0 5lee 50 oy plas

R PYCER PRESPLNSNIY IR PR | 039l (sloss (539l )3 ras et 3l solizul ()
Jyaze iy Sl (AL Lla 53 G 51 (F (e pIB 395 Sl g S (Y
sl digfay ,Ul ol gl ) (G108 b Jono g 090

55 b sogll (slosgan 315 0,mad (Y EL U3l slesges 513 5,Y ()

50 s Sagl sloogae JS1s ol o,Y s (F S o b s 0 Sy pj 0 pmid (¥

) Bogas g 3bml ogao (59 Slogdd slaas) (Jue jl dm AT 39 0w Wl Al laogae (59, 50 S
amel ST p1AS Oyl @INE (g (o5 Dy

Dacus zonatus (Y Dacus oleae (\

Ragolethis cerasi (f Certitis capitata (Y

Sl plas” Idiocerus stali s Agonoscena pistaciace o yls ol

S 0520 g Ao oy (¥ oy 0,705 § Ao oy ()

Wy S 0y g Ay 0205 (¥ Wy Joo 9 g K23 0503 (7
CalS oo (P1)a8 o) Gy plaS @ 9 3510 Lo 50 Jd wi  Slwn s ablo )0 cuw (53l 510 o
o 2 0 = i SO (Y hosben b S ()

&l oske - s ¥ (F o 23 35— Jui ¥ (Y

ol a3 WS S 8,150 9590 plas

M g3 Rhagolethis cerasi (Y Js 92 Ceratitis capitata ()
s S Rhagolethis cerasi (f i K Ceratitis capitata (Y

ol pls T j0 i plud slrawlosl) Cuses
Fusarium spp. (¥ Pythium spp. (\
Macrophominu spp. (f Rhizoctonia spp. (Y

VoA

-1-4

1.

-

-1y

-1y

-\\¥

-o

aLld

-1y

-1A



15 asnivo 226F OYYF a5) (55,0088 (559l gm (39051

$390 o0 ounlie (g p g sl low b ailie (ASS 1 (oMo g ko plas po 114
Pyricularic oryzae gz, < ()
Ascochyta fabae Yl 5555, (¥
Plasmopara helianthi s FoLsl s Saiaw (7
Verticillium dahliae o sgdes ;s 53,05 (F
! plaS S5 olS dilu Fodiobuw 5 Siamwgs Jole 1Yo

S Cugb, fals (F oS’ 390 (T (S8 SgwaS (¥ 392 3925 ()
091 g0 03liias] UnlousSly g5ud gonigenST olSalor 5 skivon ¥ (51t (03 AT B30 31 SIS sobay Y

23SrRNA (f 16SrRNA (v SecY (v SecA (A
39 o0 o3liiw! Pseudomonas iz Lol gl p S laaze plas 51 1YY

KingB (f CMA (v POA (v NA (

Sl 3350 plaS pani (O/F) Oxidative / Fermentative ;g3 3l jeliie —\YY
i STl Sode jlanasT 5250 ()
Sleeds sl @ L (gilem o Ll 0 (6 2SL (Y
\}:;33)1 5 solaial &y o8 (gslem o dayl il jo (6 2L (Y
Gkl il b )iz silan o vssler s S (F
o9 g0 Jiiumo LLU 5 by 3 0l bawgs' (g pg plas —ITF
Bean leaf roll virus (v Bean curly top virus ()
Pea enation mosaic virus (f Alfalfa mosuic virus (v
Jole plas @ oS saiso LSS Sudiigp sleasly p; oluss (Helical) 2

¥ e

se oW L glawgpg 5o IO
f ! dinly
b5 oom Vs L Y5 (F o Sy (¥ o35 o3l (¥ o35 £3 ()

45 1y LS ug s S (Open reading frame) Gy wsz )l Sy o shaipilS i o3l 3550 plas’ -IYF
fand g0 (LS S Gy 1) S8 (aligp S Wilgl
A.ig2lS e YAY (F SoenlS e YA (Y Ay Yo (Y AigalSe YA ()

Cles als gy g JUE! 5925 (Tomvy) (S danes SUilige Jole (wapg 85L)0 o a3 90 plas’ 1YY
Sl Caw y
0ad (2l yd sl ealinal 3 (g pae doogi - (Sl B jbo 5 dgps 4 JIELL L g g gabigs 095 51 (g g ()
palie o)) g ads Se bojyles 13 S pits Aoy - dis (Ko U b gy (e 09,5l g g (F
polia pli)l g BUopm Lojlaa 10 (2 pote dogi o 5 U W g paggmnli 09,5 5l (g g (T
S opim Lol )3 (e deogs - a2l 3L L g pggasS'sS 09,5 I (g g (F

¢l J36 (g1y1 wiled plas’ ~1YA

Xiphinema index (¥ Anguina tritici (\
Bursaphelenchus xylophilus (f Ditylenchus destructor (v

aml 428 ) 51,8 ooliiu! 3 yg0 BLS S slauilei cu p i 3l by plas ;0 RNAI gL 3l solicw! -1Y4
Cry Proteins (v Plantibodies (\

Proteinase Inhibitors (f Gene Silencing (¥



W axieo 226F (YYF a5) (6550La8 (55009550 9 (y905]

3,1 3929 Trichodoridae oolgls slawile ;o Clilinl g4 plas
onchiostylet (f odontostylet (v Stomatostylet (v Mural tooth (\

—\r.

(RS s jsle S

! diigd 3590 plas 50 LS glady ) HLA3 elul g il

S I JCHNS Y S (oM T SlE 0 51 gy ()

ady) 80228 gla)l by T Jld Qi (F e yolie Jld Lda g bealy, plazslu (7
il a8 330 plas

A8 o8 £ Jamgrmnns 53 9SS w8 ()

<! FADH, § NADH (ool & )00 5550 6,33 s )S 45 2 b o (Y

25 50 D g s 53 geesyied wnl 3 sk SIATP a5 85 2 b o (Y
IR OV - BI S 0 6. L, . SN SO T I N DO, P o
§39050 Camd 3 JSG plaS @ 5L g 83lo (SaaSSlp (5551 i 590 Bty o

Ol Yy 4 il (Y Ol @ Gl Ve (1

el sl & el Vg (F il Yy 4 il (F

510 guals (ki (Il 85 p2 (slaes 5T cadled il 45 Lo i plas

NADP , NADPH (v ADP , ATP ()

S 338 5 S g 95 (F b3Sl g 0slisls (7

Yl S )0 o 0 Selam slaclis 050 3l Olge JWADI 5L 0 590 plas

S5ign oeals ATP jgj0ie jl ois i j5boas oasy ullad sl p3Y (5551 ()

Dyge Jols ATP 5g as jl el jsboay 4l Jlas JUail sl p3¥ (5531 (Y

Sy gn sloul HY — ATPase iy 2SIl (slacesy cllad 31 5 (g S e (5950 (F

S g dlad Ll ol i oS Ly o S 0 lge JUET 50 g 51 5 g s sL8 JBG (F
€3 35 (g0 plonil sLiad Canns 1S 50 9 3y #1051 pinnnasgid ) o g 55 giams guSilnaS 51 L9 iUl Ll
oy = Oilewgnadls (¥ wstleg il - (592595 gl ()

cstlag il = Gaileasgndly (F eyl - LgideS gadly (¥

13,08 suge 1) alidie dinol (goaum! i 53 (pwll i o 2 londligm STy plas

Cpmilizal il (F Ogemsdly i3 (¥ OgrHeneS 52,53 (¥ OgelaanST ()
€09 g0 Lil Juunily (fals Casly p3ilse plas b s Slybl e 4 (CN7) ailew (409381
S5 g2n0 (33,5 poanms (¥ SHS olaws w3 ()

wtledly sLad )3 00 Sl (F Sy IS 53,5 0aS g (7

CasS o0 Cadled oo plas )0 Cy LS o PEP-Carboxylase o 51

gl M (slo Jobu Jggioms (¥ S edgre slosbe Jpwgiaw ()

sig] M (gl Jol Bl 15 (F Sp bdgie sla sl el I (Y

-

-\YY

-\YY

\YTF

-\Yo

-\r#

-\ry

-1YA

-\ra



YA axieo 226F OYYF 05) (55,0085 (559)9nigm (1905

S am] Canw 3 Uy 599195 5,150 3 590 plas

el R0l g9 5l (a9 5 slaJUS ()

el Jobo 8l 51 O Uil (gl aloay (Y

a3 ga jaee oLt 1) Ol ughl GByo b as ola JUIS (F

sl 3503 Johoo 0 Jshoo SO 5 Blansdgandly Jlal (sl (ga8blia (F

s ATP Jys 0z oy d Gl i i G GALS 52t aiylpd 50 COy Jgo S Condi 4050
‘! NADPH

V=Y ()

Y-Y (Y

¥-vi

Y-o(f

! IS W pimnnns g3 (paiSTg 35 0 42 (5 1 (Ad JUR! 53 W0 55 5 (Siiall py (55 ! gedlanw Cami )3 o i
assiig)ls > b g5 > a Jdg,l5 (¥ b Ldg)ls > a Ldg 57> baadsss 5 ()

A L3515 > boadssg I > b L 15 (F basssis)l5 = a s 5> b L I (¥
! (g5 43 5 (pwlial &> jo aus T (3l 3590 plas

bl = geslipenS) = igmadlnS )5 ()

RUBP 435 sase adgs - sbxl = guudnS g 57 (Y

OgeliianST = 5,50 adgs - RUBP wis suse g (Y

ATP sdg - Slansje 5 jl 9,50 sdgi - (gaadlnSyy S (F

famd o plou! Salail plas jo 1y wislyd plas (Gluconeogenesis) i jsiss ol

PoisSTn - 2y ol 4 35I5 oo (¥ PeiSlS - ol & 5eSgp Jeas ()
Pois=Sn - 1559, 5 5505 4 5,50 Joas (F Peis=SI St - Tl @ oz slaas! Lo (¥
3940 00 3590 pIAS adgi 5l Casly 9 990 00 plowil k| 105 53 ot sl g2lio

NAD™ _ yjgmems 53 55051 b5 ()

NAD" _ g5t 53 GpmaS] i b 39005 (¥

NADH - Jg3s5 ;3 (5T g0 (7

NADH _ (5,055 50 ;3 5enaST aidd b 3gea8 (F

ain gLy L5 Lo i O iy Se Yo glad @ il 10 25 icd po LS 3,85 51 (oAb Ko 31 51
fasS (o0 2920 (5 M O )50 @ (g Yoo il

Y ()

A

\o (¥

o (¥

fogab o0 Jolaio g plas L dijs) (LSS slashe ol (g Dglato polie (ALS sladisf il yo
SYLST ¢ IS (Y Yl g IS ()

Sl yas g WYL (F Yl g Ol s (Y7

“\F.

-1¥\

-\FY

-\FY

~-\F¥

-1¥a

-\¥#

-\FY



14 azieo 226F OYYF a5) (55,0088 (559l gm (39051

Ui ¢ phmamnei! ) jlid 5 YYIC (slood 50 (CaCly) pumsadS 2505 Va0 0)) Jolmo (WS) (6 p0ml Joamiliy
(o/ooAMly o= Bl eges Culd) Sl SISl e
mol K

—a;, ¥YY (\

—o, FA (Y

—o, YE (¥

o FA (F

plzxil ol e (5Lb Jolus 51 £ 9 plaf 53 jaaflisal g jaidly joiaw o AT Wil Mptnns (650551 &> 50 53
79 8 (50

(Intermediary) Lulsas (Y (Transfer) Jut

(Transfer) Jiil o (Ordinary) Jsess (F (Ordinary) Jsese (¥
394 g0 0y IS 395 acly g WS o (g i 4z PIDA o (Night-Break) osCicud sasoy o
by 39, GALS a8 il Aul5al (¥ aclyse) LS s Slall - halS ()

ob55 59, kS (pulS jlowiles - 2l (F aikjs) Gl el Wl (T

P 1900 Gk T yedg S 5, Lw a2y U Wloads Jais po 4 pladisn 42 b g b JeSle plas
Cauns JuSii 1,

o) Wio 5a5 (Y Fo) oo ;e8VE (

F o) Wi jesVIE (F Fg) Lo a8 (r

€015 (53555 UsT i v 3T plas’ Cudlad 10 ol go paris

ST pg S gl (F el gign, (¥ S99, Slis (F el - 1O
CABS o0 (59 Cotmndd plAS 43 w15 ;3 NADPH & NADP™ sl

35S st (s Gyl (Y SN (SLE 93 o (518 ()

25950 sliad pleg il b (F Sy I Ll slas (T

Fhagad SaLT 3 gume ani yi 4y Jole plas il woys 00 Y e COy Clile asul (58 L ) (Sxie o
1 ;: il - bl go o 9 A Cond )3 (S5 ax oS
2 CO; - 5
ERTY ,9 - RuBP oWy (¥
2 $Smsty 23] s = COy (¥
\'«q : RUBP g - 5Seml, collad (F

fass o0 (Quench) oS g gy plas b Sl 65 5l e it (ol e bl Wl y0
u"“"l"‘"')9:‘b Al L;:L.o...u_ " "’,J \
il s (F 2 eentigid ot (V

-\FA

-1¥4

14

-10)

-\ay

=14y

-\oF

=104



226F

(YYF 05) (55,9LaS (55009550 gus (90!




