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Part A: Vul‘:hlary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes cach
sentence. Then mark the cormect choice on your answer sheet.

I- He is a woman of ————- who has never abandoned his principles for the sake of making
I'I'II'II'II.'}'. :
1} utility 2} integrity 3y treaty 4) aerimony
3- The loud sound of the radiator as it released steam became an increasingly annoying ---——-—.
I'yimerval 2} pereeption 3 renith 4} dhistraction
}- Jackson's poor typing skills were @ --—----— to finding cmployment at the nearby office
complex,
1) hindrance 2 supplement 3y confirmation 4y versarility
4- The judge dismissed the extrancous evidence because it was not -—---— o the triul,
| 3 obadient 2 ireacherous 3) pertinent 4y wulnerahle
% Becanse biology s such @ -eeeeeeee- suhjeet, it is subdivided into separate branches for
convenience of stady.
Iy deficient 2) consistent 3} broad d) mutual
6- In addition, physicians may have difficulty in deciding that un iliness can be -—---— the job,
Many industrial diseases mimic sickness from other causes,
1} attributed o 21 precluded from 3} refrmncd from 41 exposed W
7- Mechanics was one of the most highly developed sviences —-——-ex in the Middle Ages,
by extracted 2y porsisted 37 resulved 4) pursued

8- In the absence of death from other causes, all members of a population may exist in their
environment until the - of senescence, which will capse a decline in the ability of
individuals to survive.

1) patia ) onser 3y core 44 ouilpul

9_ Before the invention and diffusion of writing, translation was

professionally specializing in such work were called interpreters.

aml oral: persons

1) subseguent 23 unilateral 3) eventual 4) instantaneous

10-Public attitodes toward business regulation are somewhat -—; miost people rescnt
intrusive government rules, yet they expeet government to prevent businesses from defrauding
or endangering them.
| ) eoeent 2y emaotional 3 ambiguows 1) indifferent

Part B: Eimt Test

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. 1

The varkety of successiul dictary strategies (|| ) ssesseess by traditionally living populistions provides wn
important perspeetive on the ongoing debate about how high-protein. s -carbohyvdrate regimens such

as he Atkins diet compare with {12 —=-eeeee underseore complex carbohydrstes and fat restriction, The
fact that both these schemes produce weight loss is not surprising, (1 3) «=e===-= both help people shed
pounds through the same basic mechanism: { |4} =---—- — major seurces of calories, When vou creine
an energy deficit —that is, when vou conseme fewer calonies { 15) —ssceesee —your body begins burning
its 1ol stores and you lose weight.

11- 1} employed 2) are employed 3) s employed 4y then employed

12- | ) thase that 2) the ones they 3) that which 4) they

13- 1) in Fac 2} although 3) likewise 4) becouse

14= 17 limit 2} limiting 3y which limit 4 with limiting

15- 1) are expended 20 that thev ane eapended

3) than you expend 4 tov expend
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Then mark it on your answer sheet.

FASSAGE]

Ecophysiology or environmental physiology is a biological discipline which studies the
adaptation of organism's physiology to environmental conditions. Plant ecophysiology is
concemned largely with two topics: mechanisms (how plants sense and respond to
environmental change} and scaling or integration (how the responses to highly variable
conditions for example, gradients from full sunlight to 95% shade within tree gapopies) are
coordinated with one another, and how their collective effect on plant growth and gas exchange
can be understood on this basis. In many cases, animals are able to escape unfavourable and
changing environmental factors such as heat, cold, drought or floods, while plants are unable o
move away and therefore must endure the adverse conditions or perish. Plants are
therefore phenotypically plastic and have an impressive array of penes which aid in adapting 1o
changing conditions. It is hypothesized that this large number of genes can be partly explained
by plant species’ need to adapt to a wider range of conditions. In response to extremes of
temperature plants can produce various proteins that protect them from the damaging efTects of
ice formation and falling rates of enzyme catalysis at low temperatures and enzyme
denaturation and  increased photorespiration at  high temperatures. As temperatures fall
production of antifreeze proteins and dehydrins rise. As temperatures rise production of heat
shock proteins rise. Plants can also adapt their morphology 1o adapt to longer term temperature
changes. For example to protect against frost cell walls can be made thicker and stronger
(through more lignification) so that water freezes in between cells (in the apoplast) and not in
the cells (in the eytoplasm). Cell membranes are also affected by changes in temperature and
can cause the membrane to lose its fluid properties and become a gel in cold conditions or
become leaky in hot conditions.

16. It is stated in the passage that...................
|. heavy ice damages a plant’s proteins

2. genes aid us to adapt to changing conditions
3. lignification helps plants deal with frost

4. animals are often unable to escape drought

17. We can understand from the passage that.....coce.

1. plants do not need a rise in their dehydrins at high temperatures
2. an organism'’s physiology is rooted in environmental conditions
3. enzyme denaturation increases photorespiration in most plants
4. temperature changes can quickly affect a plant’s morphology

18. We can gather from the passage that........conee

1. cell membranes have [uid properties in the leaky state
2. plants can easily endure the adverse condition of floods
3. antifreeze proteins are not an aspect of plant morphology
4. scaling refers to a plant's response to the environment
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19, The passage best points to the fact that.....coo.
1. heat shoek proteins are produced in the cytoplasm

2. animals are not as phenotypically plastic as plants

3. integration includes all the gradients of full sunlight
4. plant species coordinate the function of their genes

20, The word ‘canopies’ in the passage (underlined) is closest o,
I, “branch’ 2. "body’

3. “floor’ 4. ‘roof”

PASSAGE 2

Acroot hair, the rhizoid of a vascular plant, is a tubular outgrowth of a trichoblast. a hair-
forming cell on the epidermis of a plant root. As they are lateral extensions of a single cell and
only rarely branched, they are invisible to the naked eye. They are found only in the region of
maturation of the root. Just prior to the root hair cell development, there is a point of
elevated phosphorylase activity. The function of root hairs is to collect water and minerals ions
present in the soil and take this solution up through the roots 1o the rest of the plant. As root
hair eells do not carry out photosynthesis they do not contain chloroplasts. Rool hair cells are
outgrowths at a tip of the plants roots, They are found only in the zone of maturation, and not
the zone of elongation, possibly because any root hairs that arise are gheared off as the root
elongates and moves through the soil. Root hairs form an important surface over which plants
absorb most of their water and nutrients. They are also directly involved in the formation of
root nodules in legume plants. They have a large surface area. this makes absorbing both water
and minerals more efficient than using osmosis. Also, root hair cells secrete acid
{H' from malic acid) which exchanges and helps solubilize the minerals into ionic form,
making the ions casier to take up. Root hair cells can survive for 2 to 3 weeks and then die ofT.
At the same time new root hair cells are continually being formed at the 1ip of the rool. This
way, the root hair coverage stays the same.

21. The passage mentions that. ..o

1. roots hairs are not elongation zone phenomena
2. ions present in the soil are usually in liquid state
3. the root clongates as it widens through the soil
4. plants absorb their water only from root hairs

21. The passage points to the fact that......
1. malic acid is released into a plant’s hair cells

2. only a few root hair cells have chloroplasts

3. plants produce nutrients in their root cells

4. we cannot see the rhizoid of a vascular plant

23, It may be understood from the passage that......o.

|. zones of maturation and elongation have a parallel existence
2. root hair cells have a much shorter life than the plant itsell

3. lateral extensions start to develop at a plant’s maturation stage
4. root hair cells grow along the internal side of the plant’s roots
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24. We can understand from the passage that................

I. the trichoblast forms hair cells on the epidermis

2. root hair cells can survive for 2 w 3 weeks and then die off
3. phosphorylase is the cell development stage of a plamt

4. root nodules can be developed through root hairs

25. The word ‘shear’ in the passage (underlined) is best related (0o

1. *fork” 2. “spoon’
3. “scissors’ 4. ‘needle’

Disease epidemics in plants can cause huge losses in vield of crops as well threatening to wipe
out an entire species such as was the case with Dutch Elm Disease and could occur
with Sudden Oak Death. An epidemic of potato late blight. caused by Phytophthora infestans,
led to the Great Irish Famine and the loss of many lives. Commonly the elements of an
epidemic are referred to as the “discase triangle™ a susceplible host, pathogen, and conducive
environment. For disease to occur all three of these must be present, The fourth element, used
for an epidemic, is time. As long as all three of these elements are present disease can initiate,
an cpidemic will only ensue if all three continue to be present. Any one of the three might be
removed from the equation though. The host might out-grow susceptibility as with high-
temperature adult-plant resistance, the environment changes and is not conducive for the
pathogen to cause disease, or the pathogen is controlled through a fungicide application for
instance, Sometimes a fourth factor of time is added as the time at which a particular infection
occurs, and the length of time conditions remain yigble for that infection, can also play an
important role in epidemics, The age of the plant species can also play a role, as certain species
change in their levels of disease resistance as they mature; a progess known as omtogenic
resistance. If all of the criteria are not met, such as a susceptible host and pathogen are present
but the environment is not conducive 1o the pathogen infecting and causing disease, disease
cannot occur.

26, We may undersand from the passage that.....o.,

1. Sudden Oak Death took as many lives as the Great Irish Famine

2. for an epidemics “time’ is more important than a susceptible host
3. Phytophthora infestans 1s destructive to potato crops even today

4. a susceptible host and pathogen are inside the “disease triangle™

27. The passage mentions that...............

1. pathogens are controlled through fungicide application
2. a plant’s resistance decreases with a rise in temperature
3. a plant’s age affects the way it stands against diseases
4. host plants fight pathogens relative 1o their resistance

28, It is stated in the passage that.............

1. diseases won't happen in plants in the absence of the “discase triangle
2. most plant diseases get rapidly worse in a long-lasting epidemic

3. plant species usually survive diseases through ontogenic resistance

4. healthy environment are nod conducive to the creation of pathogens
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29, The word *blight” in the passage (underlined) is not particularly related to...........
1. “fungus” 2, “mildew’
3. ‘mould’ 4. ‘breed’

30. The word *viable' in the passage (underlined) CANNOT (best} be used with the
LT o | PO

1. *sound’ 2. “drive’
3. tseem’ 4. “prove’
St
faa 8 o gWbl b du o) alaf w AMber wils fyaf
UAG (v UGA i
AUG ¢ UAA ¢r
aghs pliax g eaplf (gt Jakar )8 A s cisbiie Koy W pyigag s o0 L s e ojlal o g lisl
Pl ¥ Gyt
it gt LaSys (f Py e
it 3398 o guala 51 e phaF il F G W 50 4 i s Gl st Lol5 jale e () 3 (T) 59
Tl

o sl By paally g o Ty A i

sms o sy g lly g adts Al Y

g dnly | o gigi plp g0 patlly oty by ol o (F

2y anlys Ciglice oo gy ey ol b i Sl g alali 4 e (X

Gl e iz g Culf Sas ax jeeo sl 0 210 AABDDM adigif b pyigessF e T a8 { gk ) Jpbes o5y

T o by

3% 3 N (T 3§ 3 A

syl Y S e T

i Sl pgaie

g I s 20l S glapgipen & n (T aggn GUEI T UL il o glapgjgny 5 o )

ol g e Y )y riilag i O kg g Wl lygd bl glapgipny F o (T

plail sty pal ol 7 ] e 98 ol ra Jabeo 1T 53 iy o Ggen 40 48 Joboo B0 31ty oy (B0 13 1y diugy  waTglad
Tl gt | iaTglga | cendtl alaalh |l jul ool o

oM oA AT (T aiii asly P ()

Al axly TY (¥ LRI § | )

o JT gl csmazr g bilots 3o i Y0, 85,V 0 3hiad 3 i 5 42 88 g Al g AA glaiyh] Cotan K 5

Vil jaida
B=oA¥ A =0 (Y A=o,TT A =afh ()
A=oFh A =0,TT (F A=s ST . g=ars

MN%“U’)Q“}‘@“)UQ&W"}&?'ug)?‘i

-TY

=¥y

_TF

-¥y



O ol (il )15 (990 3T (wadii Colw g S puo

¥ oamia J35C iy

flaa! s 2 g0 plaf izl =0, F gy p=co f, -l.:|T =25 .V =0,F, P‘r =0,F Comam Ky g0

et JAp Cmrar 3 S g g3l ol ()

A e 4 ey Sy 50 il T

O RTRLSCTR JLTR ¢ SV IR PORy WS R T AT |

S5 aly LBy Gt Seras 30 Sty g0 ol ol el s 5 o

Faggn eoly il dolal 35 gl W0 1 Al el 1 5 1S 95 e SR

iyt iy Al e U 0

b ja s Al il R (Y

e g et 5 b S g s 0 0 e (T

soplan gl jpak 2 By gt s 48 s 0 (F

ATl g JBlis a5 daale Sl 5 S1and dp 3 e plaf 350 g Gialidl LT A) 53 F af s oS5 a0 40
Tl JiSua 3 dg0 s o] 15 s

™o o (f VIT AT O

Ficm| Py Conmar Bl e 0 5y phat

3l oy ga e Jakad Sl 4 g il Inbreading

A B 8 e gy Gl s e ol 80T

5 e o pg g0 Jolai ) a e i csl Outbreeding o

Uiy 3 6 ol (R coelly b a1 1 g s s a8 gl 0¥

s Al gl slaad aar jase sl o 0 b AABDIDA iy U pajses S e o5 a8 (Jake 5 Jplu oSy

TT el il g alF

page it 324 ez (Y S g g W Ml O
fala agmy GI a9 ol a ol pyipeg S TF pale o8 adslas Jabu oSy g

¥ (F TH(T VALY 0

Tl s o5y 2 25 0jly cuder 15 plof

ot = ol e (T YRS e

it g § a Gl ag B (R opfyypem o Dt pen (T

Pl iy el 51 ol b eyl i i« (AR (55000 3 TAR] 55008 o g U 808 3000 oLF 93 336 1

§ [ 3 § | ¥ § §
- AAL +=Apa {F —Aaa +—aaa (v —AAa+—ana (v —Aaa+—aaa
¥ T Y f ¥ Y ¥ ¥

b olald Al Caglie A-B- ouipii b plalal agd e [0 Lt 0 35 dgd 3 40 pols 5 lon K @ Coulos
trt! g o AADD i i b LS 3 10 G5 Canglie BAB- i) b LS agie Gunglia ADD i i
el (rmati | Loy g L Wiy il ol o il gty

el i o o) e ] g Ly Y

Sl 5 93 Lot I g e e, S T

el s g e L) e ) g e I wad (T

el | el g glin g R L T ) (F

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

_F.

=Fi

-FY



A amis 33aC

sl AT s et o] AT e 33 KO 3 KXY 21 o

pala veoa = g sasle (F gals s i m i anala O a3he 1= 23le waala (T poacka - sake i 41

yH b 5 by 8wl ol d il T Jguama o7 (yoge 6UsF g DD o T 51 bl (B0 e d’ adlus o w2y
F ool s gl 38 o oubh ot (58 18,5 il ol oy S e g B i T 1) 55 gy il
99 ot BT ol Jla 55 aligf b VoY g I8 gy oligd L ATV o g g b U NVT TP L L VA ki Jeoler
faigeh ge g5 008 3l Jitame g8

g gad s (T g ga e S ()

ot i LY CL ISR T - | SRPT T

Ui o Ll S £ gy e

ailia Job b dy s asel el bel sl B L 1Y

£ FESPEEN IO IO P SR I [ PPN R 4 |

aral ol flas s aaf e a0 bl T

diila S el K g i (8

PN | 73 R — bl i i g gl g8 g glandy o DNA s laug 2ls'yh i lal

g il g ol g ilid fp g e gAY

capyen Flasl g ol g il G YT lasi (T

e gl g ol g Salaed e g slaady 1T

et ghale y 8 g ol S oy g sleail OF

aly ot Caim 8090 ajlil as Jlar Tl S ayi] Sy g g il i S F N D jae g T Ky gt Sl T
Yads aalys duyi askd sia bagie jale & i il e c2ped Jes

TaF (F Y ye Y LB

Tagai g igah dt i |y GULE [l g g g diien g gai (T F i 7 labed e el

apls L8 L k(T G e (0

Sesan bl Jo oo f o i(f Susaa Ty ot go s (v

Cagbs semy DINA spmi) 7' lgail jo bd gloslisblo 1 Sy plas

ladag £ AT Sy 1y 5 (T ol gl o (¥ gt gl L
3,05 by Sl 15 oMl 51 5 p1a5

Replicon ¢ Transformation (r Biosafety (v Transgenic

Py Alad po g w4 At T o Bylyy il 3 | o aih olb HE Ak pty et g0 W0 S 50 aBT e 0
T RIS | Rt A |3 4 lld o s o i (T el iZrle (V LR LA T
............... 23 e dan i (POlYSOME) a3y} b by MRNA &5 il

iy po  2als MBNA sow g o e (Y NS [ ST P I

apf o iyt 1B e g3 AMBNA ae i (F Sppt ik ety e T

Bl gl dus b g plac b (3 §1 o fy alas

EST ¥ mBEMA o cpDNA v eDNA O

M}MQ“U’)Q“}‘@“)UQEW"}&?'@PT

-FA

-F4

=&l

-4y

AT

=L

-&F

ay



i gl (il 5 (990 3T (et Colw o g S g

4 i 335C

St ity A e ) ol By s ol YOI a8 g gl 18 maieen S S s Do a glag)
Sl ) 3 a8 8 e g e

s I B Bl o e e 1 &l T B R e B R

L2 T T T B T 4 b o T, T, e Bl e 8 4

Lol ynal a2 jlidis 0ol U il ol Sy sl ay o il T 9 A glagle 510 kb o 8 s DNA N
Tagd bl (i g S g0

Fox a (¥ LR} T

i Gl il WS ey g il s S Elyal il Jeale nlod ) piadend wag

| i i P i r | ;
in s '; F A : ¥ 3
il ksl gl

5 S g (sl L (BT gail) F L) s i 20 L pally g0 BT slepad gy 50

] Lo pamee 2l wll F1 i g3 JOLL Hlyes

PP CH 2 ) R I T IR T g

agtoad,f ol s ke plye 4 il oy oF S g (T

gy sl gl gl aliah wopllaa LS Loy 271 F1 b T

s bl s ) g e sl Sy Iy R L el 0

Fabgad o My ol 10§ i i g s T SoREE 1 o ARE ol 5y0k 295 A1 0
A & '

—_— — (T —— — 4
rF VA AL

] g R o sulily 3300 53 Cjlet plaf K gl daale Sy g oF ) daals 5y

b Ry el aghadlag s e el (3

il pn G e s By G il s anale 2 (T

Lt dalial Gy Sy e el e o (T

b S ad aacle 13 g} Pyl 4 Sl S s il AT

il ad ja ST S ey lalpe Syl plad

Lol 2,93 ol 35 olig¥ Sl (Y

el e e g pad g SR (T

el il gl s s glacady) e gt Jlees (T

LIJ15'-'* e L o ally Sledlel by | o i Sl ¥

i A sl o3 3 ] gloaid il o

o sl — gl alislejl — 8 S0

glaal Sllal- 8 Ll- A gl

gl cdilast = L8 W b S (T

el clialagl = 8 W1 gl — adyl o Fanl cona (¥

3,8 8 lal K of gl 13 iowafy sens i rpllas deyd & Gy Uy i et allpar g0l ) Slisl g g gy o5 L

it ol (¥ gle g T _,;-...-Jc.tl;.:['ﬁ'_ LA P
3 o planil jaliin plaf 4 (PTOgEny test) gl nyejl sleya Uil gl iy, 43
e i g g pfa Ll

crolly ppeigs) 3l s el OF
utlly i ) g Sl OF
fame g omrigt i pl ks My g o il (F

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

-84

=FT

_B¥

-Fl&

-FF

=Y



W 31 (ol 515 990 3T (e ol o g Eud yiawo

Yo dmin A35C Sl ikt ,J,.-a " =

el paliar ) adayly bl | alpd = il il gy g b led (o fileo b oLyl o

frﬁf —fﬁq +E_Cf} =
i i
i —d -d ¥ d
.,,.L.JI;T' v T ¥ { i

ol et s iy Cilygadly 0 PO plp 0 pleles g0l gl s o) TO pli- ally Soaean i oty S
Vi sty i S
W4 (F YALT for Fa g

T gm0 ek ) gt 2

AX Aa an

A A .

Eb A A X

I bb i g I
e F I T | AT | il L -] g w1
Tagh aalys dooys b AR iyl Pyl 3 (B) M1 gl AR 38 505k 295 Jud 93 5
be o, Ao (F YA b0 (r do , THr Th L YA

g bl g plulid WU oaalf 5l LS Laaiys ol de ST 0l e KT8 glie gy ljpat liiiy dasyd  unas 3
Tag walph plin  waluligns By a2 dis by b 13

e (F TT (T ot 11

At et MalF 30 5y 35 sl Y e il igfl jayib 5 e P L LS B 51 ol By i 0
Ty pe gy cad gy gl gl i Sliad 5 cually

VY4 Fadp (F VoTF, ¥EF 7 \a¥F, vas (Y 1# 4§ TaF ()

REUL P D A el Dol ol sl MRS gyl Fa Al 2 g ITF epagl ded §1 bolee (00 e i gl 33

e (T by (T e (T G s 2y (1

gy il £yt i il bW e (S s el D gt g (T g2 b ) g ol g0
teoils anlys

WA (F 4 AT Fh

s RS T

il 242 e b gl G gl ) a0

ipgn Eoby 4 i gigu lial o 0¥

gt o g oanll g e o F g (T

e el I e T R

Tl il pmlyy GlT Ll (5 g p5ef BB wi alge jl S plus

iy ket il (T ihedgly LY

Lpmbinal o g L ol i (F SHaT s Lyl et (7
il fraimar johmmis Sl oy 3590 50 Djlas plaf

g, g o3l a3 S play e glpass g ags o jglace K s (100

wily oo el ! r"-..:-.l-J-"" I o R R ,..I.qu.l‘!'.l!"""mtr

el Ly llE g s I_.,..aLhu...:.,:,...u.u.J‘_,.Jh_f'!- 53 AW 5l el FY L a (T
2 el g o 2 aucald |y saial 8 glallf A o WLL.L.:.?JMI_'.;..\.J_FJLFJ‘: w0 ) Lale FY ek i (F

el 3

P gh £ 950 3 samt el 43 onsd i 41 B yla Jpbio 1 e dames¥ JuSiF il B 5

Yar (F TST(F LN ¥yl (0

T Ayl (A sl ol planil 5 B glaygs o 3 50

wpllaall slaaiy Al (P S Wy S - T 1 Apledy Glacdi (T gl el
g g walianl g j3)lge 5 S plad 5508 5l (Cryopreservation) sl iy,

Ctp M, e (P e geg | e (T 2 gty (T g o (1

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

_Fq

¥

-¥T

-¥r

-YF

-WF

-¥y

=¥A

-4

=iy e

=)



i
Y donins 335C Sl ohe! ] ‘ 1O

il s 33 pana jda JoFld g3 ) el e ad S plaf
e T LR = = e — e

s Aeme JoSli = pldl - Golea = jyea (T

T — e T R - e — e (T

B T e L e

Al A s 33 iy 5 4y oy - el g

e gy (F sl Sl el Al (Y o ey Sy ()

mt Jilie | el d ,,;;i AL g el g g e, ilpla D yd Bl a0 djadles flaoge ee 8 ails S
g

T - T# (T To=To (T jo=T%o (¥ LA R |

ol e g s L g S T ol gt el Bl W g pagl e 1 42

Sl ggh— alial oF Tl g colE (Y o by o lI2 Gah (¥ i oy PR Y
Vil agd Lo 3 s oM 53 Sl

paaf (T mia

F I_Ij.-ﬂ.:!l-i g JL.J-.._;.”A n.'ng; t ._rI:I:I RF I*EJI L

T Bl ol gn Yol hi plaf 4y g igdyr pgiagab g g2l 4 W L

ke pls i il O

etbigin p Elpal (F

Flii ey wpady gl olie JUsl (7

Sl gy b g e 4 pgigedy g )l Clis L (¥

= “I"I. s § s gl o g ll.fﬁu!ﬁ" 3 L."'.'l&‘lj.‘.'.' “l'.'; "j! .}1 gI'"L"' ﬂ,u'. -ﬂ"_ril ga Bt Bk lln 'IE"H-

s = lmemna (F e = s (T ety - S (T e = S50
gt o v gnnina tT0E DR 13 35000 51 S ol

wieLiae iyl (Y sy it 1 Lale & ly )

Lty 3l (¥ ol ele Y (T

Vo pn G s b gioinly A 1 g ) 3y0pe 51 Tpplas

oyl (F 5 g3rpa 1T s (Y S g ()

B

P[P T N P CR R— g CLE pai dy o il dgallns ey T s IR 4 g 5l
-1 PP B Y L P —

[P ST SYCRN | [ S et ylad ol {1

ohte Tl pglie (F et g = g (T

Py, g0 (gpiler g1 j diomal (gl 1 Sy plis

ovige (F e (F a1 e 0

0 puf o planil 5 s 3T 31 A ligd T D gy W0 gy g il s il

s (F ey gt [T ypen (Y Fti

Taif o il g1 (gl bl 1 s I i plpe i T Jltl) i1 50

rleg phesla (F Py Shaid i (¥ pyd el Y Jal Gl 1
FECE- P — A it Jgtosns st g Casily i e TIT o T 51 pals RNA a0 50
tRNA _rRNA ¢ rRENA _mRNA v tRNA - mRNA (v mRNA_tRNA
Tty g g pall gLl dimns 5l g glaadd 1 Sy plas

wFa(F s (Y A sl £
.ﬂwdudﬂﬁw’hdhﬂ'ﬂi:mpl; ................ ”j1d;ﬁrjlf=#ﬁmlﬁhay;pn.ﬂlj
ooty il ol {F B At gm0 Foud ey O
gt gt gl G UBpigt y dayl e P Al Pl A

S Juple 125U Cpagad Find e L (T el etz e by 0

TRNA Loyl fyae £ 7 byl o it L (7 paits 5 A iile el g L (T
ol g wipeaml gy glaacd jl S plas

ool | e (F T, [, P ST Y 4 jabily ¥ o L Fe

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

~AY

—A¥

-hd

=hA

=4

9.

-4y

-AA



1Y amdus 335C e e
faghiiagay Cp Qb 15 ) ol Jybue 51 S5 plas

wsekgh e sl ol (F gl ¥ el Loy T wplra g Jabypn )
Foggo Sk Ub i iy g0 9 4 40 e pndprlin o 13 gobadf o bl (50

gl gad gieals, S (F ot Gttt g2 (T ol (T St e {1
e gt ol i e J 13 53 BT 53 e el gl

Ty pyy I MO i ey gy Tl )

s ek 5 T e (T

Pl g gt s (L g g gl gleole Az dy Jodd G s 31 Siliaal o150

Sk sl Ty s 2 (F P T, 8 P - it e €Y ..J;,IZ,_In
T . o R ST S Y | I LR

Mg g (1 ol et (7 el (T e 4

jree e ST P G % R PP O 5

LT ETRIN [P, 1 PRCS BRI, [P ] I RO 4 | Sty vl g Syl ol vkl g sl (Y

Rzl il AT ikl 2 T L i T el It 1 R
Eayls s U 1T 51 0y F pla¥ Clied B 3T 4lS w0 350l L o

Ll g (¥ a g (8 Lajled o¥ oLl

[ LR | PRUTENRE L v I T PR g P LN

satl e o ohal ()

s Soabied sl Slic s T

it 8 VT e ol e b sl g (T

LS e AA O Siipe 3 el Bl o 5! Yguna (1

Faiin (i e 41 Sufele pd PH o bl st plas

o g | i 0T Ll g g el e e 1
i g ] id el Y o] 3 Bl flal oSl (¥
Yiowd gaonm Sbe plaf Unppeliyyg oy

el (s ma s Amis (3 Samaas sleai] 2w (Y

ol g gl T A gl 3 et i (¥

sl gy e glag et vpg el 8 RS Ll ke (T

Speign eiap o) gle 3 Gukellpe (53 glkipy bt carga Sl (F

L LT L e L 3 Sl n 15 53 i ATP | Slar
i yea i alid | ey e gandy T Wi LS e (1

S g b il L - gy Tl slie LD el (T

ST e gl e plasn gadyPES Sl g e (Y

S e s alod | dals pdacs o gty oLl o e el (Y

PSP LS A PP - | [P FIUE QY e LU [ PPA UK [N 1 [ ST ST DU g% L 1

CuQ, _Cu(OH), v UV.Culy 0
TSt 1| O ot i dCU(OH), v

(O [ P P I — ot e UG g2 Jlad i o))l g i g dasiad A it s sy 0
L R S SR R TY Y L P g W JE PR |

ol e o g0 plaf NADPH + HY cor i adei glopos

Ty g F 0 (T S g g Silipllys 4 ()

bl ety gl 5l g5AE (T it fann g g phed g (T
el s Fa b oyl g 1) gl jpied 3 Gl o S

Cptohemt il (¥ bt o (Y Ly (7 st {1
[CWRESy. QLT T S R PO

el o gy 8 pleade oY el gty oS (1

vl s i kg 5V INH o (¥ aghe i bl g pela 81 cla 2280 o (Y

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

-1-1

=Y

=Y T

_yef

-=4

-k

=N

== A

]

=1+

-

=11Y

=1

-11¥

-4



Y s JasC
.d.u:ﬂ.]hrl T Uul"’ Jﬂ I.l'fh...l".;ﬁu NJ“DH -LII,J- '..'LJI {-ﬂi ‘!Lﬂ:ﬂjl JI\J
gt 4 b e OV e TR
i ¥y el i ] ¥ e g (F A byt ey 4 Ay 4T il (T
Yo e Syl plad
s s LB 8 e Jlal 3 Al 0 o graling s 31T o e ATP 1
e s A T et Bl s agla Cllis fpiliaal |l gl a8y L THF v
Tagd gt o0 e il b g 2Fle dades nyland oo T g g iy 53
ol Sl o) N =F) ol Kol e Jual (¥ geal FylF AN P2~ ) ol Sl jga Lzl O
ad g S el DoV =F) gl 580 Lol N (8 dhamel oFirin ¥l DBV = F) o Sl e iy
------------------- ot el o skl peedd

g ge Jypeedf Jol (5 iy o g i 22l )

i gm S bl ¢ PEP ool o

i g JET N e 28 e e el O

e S L f g sl ) et pee By e claa ) et e OF

Tagd s T S 3l sliladi az el 2 COA Jiguan

CoA Ligle it CoA Jypip T CoA Lo (¥ CoA Lo )

LT lasjles 5 colil

il g iy i) g Spodoptera exigua

Fla el o i (Y Sle JEls 4 ¥ ()

whlims laefall o 8ma (T cile el o 5,0 (T

il s solails alaf & slaze Anagasta kuehniella o0 sl mse sy w2

Plutellidae ¢t Pyralidae v Gelechidae Noctuidae ()
Tl 12593 g (Pt gl | el da 3 0l jaiir 4y g gl o T gl

TN L PP s b el (T L g i, (gbaipt o (Y adi  LSET plfia (1
¥ il -li?‘l" |.','.|-j.5 J.lg-!"' il .F_rf uﬂ;;\’au&.mj B

L T 8 e (T PECR s 5 i 0

#5403 0,8 i g g5 adls & jles plaf & white head 3

SR e e dde (T el 0 s (T Bt Al b (Y Lty Cpods ke 11
ol pb g8y s g il y 00 ia 0 g

Tl ¥ e it gl g e 4 (T 357 s D 4 (T sk e 4
Vagge adly die i p i g8l) SlaRe; S plaf oS e Dol 0l g

i e s g o pe 5l (T Iy g glans S ()

i) g o chaagl | U st (¥ bl g 2 dogiis on¥ e (T

P gy g g e alanil el plad ] pad o bl dadd 5l eolica!

aly oS ol e | s T Ll S (F PPN

TaT ot i 4y ont) wcmns X gy BBl ) ol 5Kl

Empoasca fabae (v Aphis fabae i\

Acyrthosiphon pisum Phtorimaea operculella ¢

TS a5 s TS o 5l gy g g ] ey (3333 | D95 F i o g o Tl 1 S plad
Heliothis absoleta o Chilo suppressalis

Earias insuwlamna Caradrinag exiguc (¢

sz Bostrychidae glafugm plie o)) (3 Fote

Phyllophage «f Omnivore (7 Xylophage ¢ Mycophage v
Fagdi pb a0 ey iopder plad 3o laeyy) g)lyen

o et Tajaud ¥ & e 5 g e e ()
TS e g g 1y W s o) ST 31 RS slag Y

e gagle 3 e T o gl (T iy Sy e (7 s S gl e ()
Pl il gladail lpar g 2 P L R S

WAl Sy (T g e sl (T e E- TR A e g [

M}MQ“U’)Q“}‘@“)UQEW"}L"ug)?T

=1y

=114

-1

=¥

=T

-7y

-1rr

-1Y¥

L]

-\TF

1Ty

=1YA

-iry

=17

VY

-rT

-y



IF amie J35C el olh 2 o g il
. Fagdh g 43S 5 2l plas 4 Bollworm

Earias insulanag Heliothis armigera o

Pectinophora gossypiella Pectinophora malvella ¢

) T MY I L )

ol 5l bk T Lzl glia | plas s 4 ool o el lasel plis | sleg palsi 0

ol il ® iy glia slap e (F il ol o et ElbS | glege il (T

Tagle A g oAl sl g hent TS alaE 53l e (ipe gl

b ek el ol {F SRE gl T 2 skl (7 tigle J5 (1
Tag po 20a 0 Jpersmn (b CullF £ 130 50 s 4 & ot jon 08 {50t ) GrEEMING

VR T P et 0 g 0l a3 ga a8 (1

|r'_ll.?" ey wlails JIS ‘_l;'-#-l-é.u‘ﬁ"l jl L E S Ly 1 i-‘ Japet gleasi 2g, Sl (Y
Fagu o ol g3l 3wy J1 an) 1) slagg e Syplas pite

Poed i iy (F gr ol S35 T pasd slagad R (T pebed 5wl

: ?C—ulﬁlufdjhﬂrrudﬁﬁJ:ﬁg“i#M

pobed deglly oHahans (¥ PR L0 L Y pacf pocm Sl (Y o Jasas Sal ()

. Fobidat | gl gpbpes A8l Lo clis Ll g 5 1 B sl

Mollicutes ¢ lag L5 (7 P St pyf alecs S5 (Y

il (5 loas gl ule Leifsonia xyli subsp.ayli ;-

A F sy ey (F Al ol Mgt i o denS g3y (T Fd g b (1
. Tl g T-plasmid Lol alaf ga; mied gais g ppundT 40215 a5 2la 3
Opine Catabolism ¢ Replication ¢r Virulence (¥ T-DNA (v
il i T 52 ohT 3ganf (el g ol 2nge

Tl e S eyl s lile ) AL e ey g 1 Sl

3 dyp Sdlige AT St St T op uSudliea (T B -
Fidwads ot i 15 i plaF y3 AL 53 K e glag )8 g LS IR0 slaaile

g b I (T dian sl (7 g A AT w5 )
234yl phar 2 Stomatostylet g1l caails (Deley & Blaxter, 2004) buils was sasail 2
P X : o g o 5158
Dorylaimida c¥ Aphelenchida v Rhahditida r Tylenchida ¢\
ol gl cands yo p s Silne g SR

e (¥ 5 i (1 e (X it (1

Tigt g Jokes 351y aighier 2LS gla gy

agly lgm g ool S0

gl agmy alF b pla 0 o pleascpf g (Y

Gptam e S alpia il geda a b ag oy aLE oL D 3 A plmea o ey alf cla gy (T
S g 3y e

G i wag ) a0 Tl olrmnt Ly slama! LB wsdits 30 o L SR b o g e Sk ol elass ol g 0

. wiped e |4
Pl oo pi sl e 3l Suplar JiG Xiphinema index w
v e E gy (Y o T e gy O
ok o) b pasir gy By g g (F S e ey (7

M}MQ“U’)Q“}‘@“)UQEW"}L"ug)?T

-1Y*F

-7y

-iFA

-7y

={Fs

-1F1

=\FY

=1¥T

-1¥¥

-1

A¥E

-\FY

-1FA

-1¥4



3 ol 315 (390 3T (S ol g filund o

18 i 335C BLE ey i ™

koot Jale oo g il o 13 il T (5o 43 500 3130 3 0505 09 3l e sl o el gy, J5
LOWREE PR

St ¥ gl v Comd 3 g MG, g edyie Cnglie ] e ()
n_'F.EI.I"""!H"'I!JI"'JJ.-‘—""'.'!'L."""""'"""‘:'J"'!"".ll"';"'!-’.'!._-r"i"“"‘.‘n""'"'j.:f“"”
Y T PR PP AP - | SRR S o
'._‘J._._‘j}.ﬁ'\—l’lﬂlu-\_.r\.n.nu’_l}jé;l_'l q.:'fl'._'mg.ﬁ.i-\.n“-:nn.d_ld-[f

Erpradt sy cap e

Poggs Gy simmnsid yomn b SALT 13T (318 51 5 YL o il e plas

asijy, ) af g ede 4y Oy is, iz 1

9ty PEP ol al; ol Gy plair oor iy ol (T

gt W e Sl g M5 FPEP Ll o s s iy

il 4 peSitainy o OOy clali) € 5 Cp el laadsy, o iy (F

Pl oy Gy g o Bl sty 33 590 alas

8 s ol paa Iy T s g g e S D lalS ()

A 5 aF e 115 g SVl e gl e el Cy e (v

Al 5 g B LIS g SV g N G 5 Cp s o

136 VL e bpe ISy et ol g i dpaa L Cy el of

ks a0 Jadas 2 (i a2 g Comes (AQUAPOTIN) 2 0]y

sl ey 5 Ay s 2 b L gl ety g ()

ol iy e i) 8 oy el S (T

el il polic i e LG G WG il g o

el ol b i s Lol i a8ty sl JUIT (1

Yol g e g G Gl o gt 52 500 g ol 0 il e o i

e - PR i o PRI U LI LT RO L B T

uly g A s yo g el e, e aidid g L e (T

e T L e U TR I L IO

gm0 g malS g e M g s T

kel pn Congioins ol o o an i} GIBLT (3 pg gl pas

iapens gl codlad o Picsl (¥ ol ollad ) gl g gl g L o5 1

T T | LT T RO Ry S o

Pl HALE 5 s IS Sty Bame OOy clals  2u140

L g il s g O Ll 0

el g et Mpea pals e oy O el (Y

Lol i i g igth 2l e o o plalf (v

WL O, ki, [ 7 TR T RO [ o ERC Y Cl‘ el (¥

LT T - ooy PH g i oy sl PH o a0 g pirgid 0 50 il gl 2Ty b o
et il sl 1 i ol (Y el melf (Y e L L
PR 1 rais g drgll Sy leds b el el e a lalf P/ R S —— e
315 8 gt Bl g 58 o je

Mg . Mn (¢ Mn . Mg Mn.Caqr Ca.Mn o

M}MQ“U’)GM}‘@“)UQEW"}L"ug)?T

-ar

-1aY

-aF

]

&g

=1ay

L]

-1a4



T el (90T paas Lol g fud g

W ke 36C kbl gl ly
higloh mdly o5 g aelt | maileilo 1) elecel cilehilel 1 Aof e e Lo g aF wigls Sgaa kb clacige Ly i ity YWY
wilodeesls e by S lmrg e o il gt ol 1y Db g ol B3l
e ily Ly F ol glag o Tu (T b Fie, slaacl (¥ Loy oo (1
(L S L T P ST Py JETY S PO
— i s TS 5 Nac (1 Sl 5 g 0
A e ey S o Sl g A0 (T

B0l Al o gdne az s 50 e £y o eiheinl pox i -AVY
o Vol B8 R LR CL I S S RN PR
At gt glia B g lags o ls laslicl) b e (Y
S 2 3 il i S b e s sleala, (7
wherl Glagt) ek g plaiel glo e olaisd slay u (F
L e — da Jalad elimo ag slcl ol cllas  -1¥4
._'_F=IL=‘ LF'H_E...:J L] n,; .jL.lE-l !-FEI'_';-'Jl ih
ap ol slael ay o gl elaslel) (Y
Syt glhegf 4 s gla b B e S sl A r
2 oyl alie o R gleeg B slael gy Jut (F

g dalys aghle bl ..., bl Gl i b o3 b g dedla 3 VY
B = i (T e e i (Y yroient = el ()

il _,.13,..,..nuajl@guw;#mh:uum&tlmliam@w-m.:..:._,_,:..,;,rl.,n-.rﬂ..q,.n_,m. e
PPt S W B Leslazsl el (7 sElanaml 5ok (¥ iy ()

g0 Sl 39 40 o 51 b )5 MDY g JLS1 o 3T





