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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) ~——mmemmmeee the matter. The number of people that Earth can support depends on
(15) ——mmmmmmmmv -—, 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:

An excessive increase in glutamate contributes to glucose-toxicity in B-cells via
activation of pancreatic NMDA receptors in rodent diabetes. In the nervous system,
excessive activation of NMDA receptors causes neuronal injury. Activation of
NMDARs has been proposed to contribute to the progress of diabetes. The effect of
excessive long-term activation of NMDARs can be studied on B-cell lines (e.g.
RINmSf) especially under the challenge of hyperglycemia. In plasma of diabetic
mice or patients and in the supernatant of B-cell lines treated with high-glucose for
72h, the glutamate level is increased. To further explore the effect of glutamate under
high-glucose conditions on [ -cell lines, L-glutamic dehydrogenase (GDH), which
catalyzes the conversion of glutamate to a —ketoglutarate, is applied to decompose the
released glutamate in RINmSf cells. Decomposing the released glutamate improves
Glucose-Dependent Insulin Secretion (GSIS) of B-cells under chronic high-glucose
exposure. Long-term treatment of f-cells with NMDA inhibits cell viability and
decreases GSIS. These effects are eliminated by NMDARIla subunit (GluNla)
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17-

18-

19-

20-

knockout. The NMDAR antagonist MK-801 or G/uN! knockout prevents high-
glucose-induced dysfunction in B-cells. MK-801 also decreases the expression of
pro-inflammatory cytokines. and inhibits I-kB (inhibitor of Kappa B) degradation,
reactive oxygen species (ROS) generation and NLRP3 inflammasome expression in
B-cells exposed to high-glucose. Furthermore. another NMDAR antagonist,
Memantine, improves [-cells function in diabetic mice. Taken together, these
findings indicate that an increase of glutamate may contribute to the development of
diabetes through excessive activation of NMDARs in B-cells, accelerating B-cells
dysfunction and apoptosis induced by hyperglycemia.

Which of the following sentences is incorrect?

1) Diabetic patients or mice are hyperglycemic

2) GDH converts glutamate to u—ketoglutarate

3) The released glutamate improves GSIS of B-cells

4) Active NMDA receptors contribute to the progression of diabetes
Which of the followings enhances p-cell viability?

1) Treatment with glutamate 2) Knocking out the NMDAR
3) Treatment with NMDAR agonist 4) Treatment with chronic high glucose
Treatment with MK-801 results in —=-eveeuev,

1) induction of [-kB

2) decreased ROS production

3) expression of inflammasomes

4) the expression of pro-inflammatory cytokines

According to the passage, -----==--- is responsible for B-cell dysfunction.
1) NMDAR knockout 2) NMDAR antagonism
3) Decomposition of glutamate 4) Excessive activation of NMDARs

Which of the following is required for a better function of glucose dependent insulin
secretion (GSIS)?

1) Glutamate release

2) Decomposing the released glutamate

3) Long term treatment withNMDAR1 o subunit (GluN1a)

4) 1 and 3

PASSAGE 2:

Between 2% and 5% of human infants are born with a readily observable anatomical
abnormality. These abnormalities may be include missing limbs, missing or extra
digits, cleft palate, eyes that lack certain parts, hearts that lack valves. and so forth.
Some birth defects are produced by mutant genes or chromosomes, and some are
produced by environmental factors that impede development. Physicians need to
know the causes of specific birth defects in order to counsel parents as to the risk of
having another malformed infant. In addition. the study of birth defects can tell us
how the human body is normally formed. In the absence of experimental data on
human embryos, nature's "experiments" sometimes offer important insights into how
the human body becomes organized.

Abnormalities caused by genetic events (gene mutations, chromosomal
ancuploidies. and translocations) are called malformations. Malformations often
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appear as syndromes in which several abnormalities occur concurrently. For
instance, a human malformation called piebaldism is due to a dominant mutation in
a gene (KIT) on the long arm of chromosome 4) The piebald syndrome includes
anemia, sterility. unpigmented regions of the skin and hair. deafness. and the
absence of the nerves that cause peristalsis in the gut. The common feature
underlying these conditions is that the K/7 gene encodes a protein that is expressed
in the neural crest cells and in the precursors of blood cells and germ cells. The Kit
protein enables these cells to proliferate. Without this protein, the neural crest
cells—which generate the pigment cells, certain ear cells, and the gut neurons—do
not multiply as extensively as they should (resulting in under pigmentation,
deafness. and gut malformations), nor do the precursors of the blood cells (resulting
in anemia) or the germ cells (resulting in sterility). Abnormalities caused by
exogenous agents (certain chemicals or viruses, radiation, or hyperthermia) are
called disruptions. The agents responsible for these disruptions are called teratogens
(Greek. "monster-formers"), and the study of how environmental agents disrupt
normal development is called teratology.

Based on the passage, what is the meaning of “physicians™?

1) Scientists 2) Biologists
3) Doctors in Physics 4) Medical doctors
A physician knows the cause of specific birth defects through —-----=---,

1) nature’s experiment

2) experimental induction of birth defects

3) normal embryonic development

4) experiments on human embryos

According to the passage, which one can be considered as a syndrome?

1) Anemia 2) Deafness

3) Unpigmented skin 4) None of them

What is the main action of KIT?

1) Control of cell proliferation 2) Differentiation of neural crest cells
3) Generation of pigment cells 4) Regulation of cell specification
Which one is the main cause of the peristalsis in the gut?

1) Gene mutation 2) Gene translocation

3) UV radiation 4) Environmental factors

PASSAGE 3:

Biogeography is concerned with the distribution of species, which range from the
punctiform to the global. A rat, for example. is globally distributed. Most species
ranges lie in between these extremes.

Historical factors influencing species distribution are partially related to the
historical development of the natural habitat, including plate tectonics and climatic
history. as well as to the “age’ of the individual species. To that end species which
only recently evolved, often have a narrower distribution than do the ‘older’ ones
since they have only had the chance to colonize potential natural habitats close to
their region of origin.
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Species often have local or regional distributions. Integrating range of several
species. as is the case when considering genera and other higher-level taxonomic
units, results in more extensive distribution areas. This relationship is of
fundamental importance for the understanding of biodiversity patterns.

Recent molecular analyses show that many morphological species are actually
distinct species comprised of a number of biological species. Although the actual
distribution remains the same, the distribution range of the species is broken up into
several different distribution areas of the biological species. As a consequence,
common and widespread species may actually be a species complex comprising
rare, endemic taxa.

In paragraph one, what does “punctiform”™ mean?
1) Cosmopolitan species

2) Patchy worldwide distribution

3) Regional distribution of species

4) Only found in one or few very small locations
What does the “age” in paragraph 2 refer to?

1) Maximum age in an individual

2) Time in which speciation occurred

3) Actual time from birth in individual to now

4) Actual time from birth to death in each animal

According to the passage, species with wider distribution range are most probably —-----—--,
1) older 2) younger

3) with higher ability for movement 4) with greater number of offspring
Biodiversity pattern of species are more genuine when considering _—

1) multi-species distribution 2) endemic species distribution

3) distribution at population level 4) distribution of congeneric species
Complex species are comprised of -------- e

1) only rare species 2) widespread species

3) genetically similar ones 4) morphologically similar species

(ST 3 553551 jadgur o s gt 1S} o 3550 3 (dow (150500 15,390 ( ALS) (pwlidiCany j 46 gao

failazd & 51,8 adls> SO 51 i 50 saigl Wlxiwd olf pluf ailu st Ll )0 -
Loyl (Y <y ()
Lz (F gl (v

Tl plas Jo10 4 7,15 5l o Jas plgr ad ) SO iliio gl i i T
epidermis, primary phloem, primary xylem. endodermis, pericycle, cortex ()
epidermis. cortex. endodermis, pericycle, primary phloem, primary xylem (v
epidermis, pericycle, cortex. endodermis, primary phloem. primary xylem (v
epidermis. primary phloem. cortex, primary xylem. endodermis, pericycle (f



e 242F (4] 4} SRCH PP E R IOy v |

ol G yo S puilg = (50, Jola  pauas 0 4 3 plus

A e s ) L‘“J“ O g 5 e alal, ()

Peen ) 8n (85 SN jar e o kS (Y

355 ey ) BT Gl s g oo o] SaS 4 (T

W ol i O jgots Canax 313 Sl S3ael (F

€3,10 999 Lol yuw a1 10 (axes> g alie) S 0Ll 5 Ol

Lemna-Lilium-Anthurium (¥ Phoenix-Juncus-Lilium (\
Phoenix-Lemna-Typha (¥ Typha-Ailanthus-Arum (¢

0900 3 pocie 3 dadgi iy Jphuw (SLB0US AIUS 13 CpmunndlS dinel sl GBLS (5595 il 9]y 50
pageeS |y = Sl IS (Y poiemSp - (80 g ()

(6955 goen = pgienS (F Sedlyg 5 = pgienS Ty (¥

€290 g0 el 4z Sl (yjamnS1 3L 30 3 Hbilee 2olo COy Sulibl il

=il (F Sl (¥ gy (¥ » 0

09u o0 4z g Ll )0 ansilie plaf Al gty S Lol = U1 )3 (1936

oy alae ol saliS (Y Sl ) 3dad o ol sullS ()

B s Shass il (F s alse i peuii (7

sl IS i 54y g S8 g s’ LSl L

p o9l - p 2551 (F P51 = 2,095 (1 P30 = p 0551 (¥ P93 = p 53950 ()
foga g0 Jood OlBd 4 55 giudly 1390 plas o

olsas (F RO\ S I ¢ ot (¥ Slals (1

€09 g0 ST 5 Llga 1 Suplas b ol oy guiel 3 (ygmaly yiuwls 9,0

AV (F gl 5 LSS (Y )5 e oS (¥ adgl s LS ()
aml 3590 plas oui; Oldg2 90 43 (95 92l 1 5 gkine

(sne Slga 51 (5551 aals (¥ (sine dlga 3l (59 2SI (el ()

s 655051 85! ol (F COy 5l S el (¥

ol oo b proad b (o 3590 )0 ddoar plas

el (S olge JUl (gl g 910 092rg 1S Slasi 4 g Sl 651 o O

ol (K55 olae JBU! gl 0bj olows a4y g 50liaS (6,55L 0 b jad (Y

o (S35 Slge JUl 5 S 52 (gl 0L Slas 4y L yead (F

sl (655 53 (S5 Slge JUSl 5 &5 > (sl 0l Slas 4 G (F

] o )0 B g 309 2 30 (ot laondd 9 (50 300 Julge 9590 53 4y 35 plas

Sy se o] licisie Gl 5,20 wanms sogas st b gy pei) 2 il LAV 55 ()
ool o by slamgpg il i LSl )0 e (slo g g Suaglia (Y

33 3,8 (S Tg g 45 oy 0313 (gg g SLOLGS  hend Sl adalla i (F

sl 18 g 109 402 (550055 sl (orilin (B3 Gl slaled )0 Dide (V5 (6,0 (F

-y

-Y¥

-Yo

-Yr

-y

-YA

-ra

¥

~FY

-FY



Ko 242F (4] 4} SRCH PP E R IOy v |

Foaw! by gpmwguil 1 yidion (g s Johw 30 3 0lge I SUplas (i —FF

S (Y <l ()
Sel )3 Jglons S o5 (slaiaty  (F Sl St oSy o3 (¥
fadl o patiio o3 Jolo> ouds Jiie DNA o5 JWS ol plas 0 -FD
oiSasy (F 0 pelans] aslagii (7 Ot g i (7 oges o2S1a3 5 ()
00 1) DNA &8 aws plejpd 05 150 (2Uly 25 seidgp  Suplas —F7
rec A (f rec C (v rec F (v rec J (\
L C o5 0 & Llals g il W yd slails @ by AC/DS (y9)8mmil j g o —FY
WS (o J S
AC _ 5545 aze Ds (¥ Ds - 5a45 yaie AC (A
AC _ |I53¢5 12 jaze Ds (F Ds - 5595 ué juaze AC (¥
fcaw! plas RNA Polymerase Il bawgi S e o) il o500 pasad o8 ;0 TFITH i -FA
laye anl B> jo o (Y Enhancer 4 Jlail ()
pejedSes 0 He gmudlze (F Slalod! Zal o &5 5 (7

flaml plas s g2 )09 slopgjgog S b aal) )0 43 (p e -FA

Sl o0 (Sylgen slopgjee,S) pyjees, 58 5l adud 93 )b pludl (sl Jobo (galos ()

38 ol i il by laiz b)) 5 )55 Slogzga (S (¥

S e Jial ) cols ol 5 wiloasSlyy Solai &jgoa Joho ain 13 lapgjaes S (7

el Gy s il pgif ojlail (1)l a5 wigliu g sladisS ;5 Lapgees,S 85wl 5 ol (F
Yol oo I o el jo «a Agp 5,0 ,0 dlos> plas -0

o 00 a5l utisd a6 &y ety e 51 ()

el ool LSAS )gei glaslazd; V) I(Y

ol i 0 (535 o Sty SHE L (F

o] 003 030 2S jalme SIS Cean @ Csl (slads i Sy NS )5 5L 90 o mlaw i (F
f)ls gyt (2L 55 OV 51 SGplaS (pasdd )0 (b sWpgiges,s  -8)

&5 o Jud g ks plas ()

S glgass ud iz pue 55k 1 s 5555y easliv (¥

OgelSalign b 5 Bl slacg) LS5 (gl (Swigd wla (¥

(Srdse sl balo) (s ,08k 5 (509 5le Glolis ) S (giluasilon (ol plas (F
s (et JB 10, 8es Bt 51 (55 (gl paadi 53 Y30 Jelge jl Splas -0

Migration (f Selection (¥ Mutation (¥ Drift (\
o9 o0 St (slaid )G O jge0 @ DNA (g 250 40 o5 Js! Syl Soplas jo -AY
Transduction (Y Transformation ()

Horizontal Gene Transfer (f Conjugation (¥



o 242F (4] 4} SRCH PP E R IOy v |

............... & by yo BOg gy 53 coaliid S pailso bias —OF
ol (5535 slocan @ gl 45 05 Ol i ()
sl (Jahoim DLl & s 33 (5 o el (¥
Sl (Joboig)d @M @ by o 1) Ol el (7
ol (haeze @Ble @ by ;3 0 Ol el (F
! o ()l 55b,0 3590 plas -08
el wisd) (Pt Ul ()
i)l g (it 2ll (F
3 easl 3 gy 091 il (7
83l osigid a5 Wlg 4 iy o9t il (F
! (el (BLS (390598 jlwin 25 Ol y 5l Suplas’ -0F

Saspaa (¥ saShassa (F gz 5 (Y oY1 s (0
TS o0 Sl ] dinel (B! Al & i 7 gliie S5y diol dnw! A1US 10y oy U STy j0 -V
oIk (F Otyge G5y (F odan O

fow! Zamo 3N 0 90 0 4y 3F plas’ —BA
)18 325 (samlyial 4ty Bz le 550 58 50 ()
)00 j3i (3 5,50 (gammlgial Sla Iy (s )3 mmerdS algial (¥
il 3 8 IS s e 0t s o g il wBdls (¥
)1 B Gt b G5 lacalyiel (OIS sla JsSge o (o250 (Y15 YLl o (F
Tl 00liS jlgw plas & bg) jo g gy Joli 04
E+S=ES—>E+P

+
1
i
ESI
alfas (F 8, s (Y =B, (Y w8, (O
ol 5l 390 Dland 595y pramno gailaaunST s 50 )0 55 gl ygaSlgS jl Suplas -+
FADH, (f TPP (v NADH (¥ Sl (A
Cal 4igfar o 25 PH 5 0T )0 Sealighf sl (gl jiyy Comidy 5
~00C —C|‘H —(CH,), -COOH (v HOOC - CH - (CH, ), -COO™ (1
|
NH; NH;
~00C - CH-(CH,), -COO™ (f “00C-CH-(CH,y),-COO (v

| |
NH, NH;



o aod 242F (VVF 55) 59l olidiams § (3905

Sl 25 GWile ST 51 Suplas adl 558 (53U a5l e Jaume 53 Gy 030 Caf yu 45 j90 0 —FY
Caig e 354 oof (bl
Sipms g et (B algas SIS saslad O Sy ai,Lad (¥ TLD s ()
ol o5 AG® ©jg00 (2] 38 il yhoo g o axkad S (Ko yooly (iSTg (51 T Syt 51 P
-TAS® (f TAS® (v Inkeq (¥ -AH® (
09 00 oS D)W & (praud (g 50 p90 JlSlw plas —FF
3,. = helix (¥ 7 —helix ()
parallel f —sheet (f Anti parallel p —sheet (v
133,550 (P cLad sladand 50 puadi slod Ml Cely ) byl 5l SuplaS 3929 —FO
lalginl (gwizn JSO L asd (Y b el b deed (1
2 el g3 50 JenS g pan (slaog sl an i (F S i slaanl )0 ailSgs Wiy (F
S oo Jos )y a3 & oo i (drift) (Ul g oo Gl -FF
Mocys e - Jdolai e | ooy e (Y o e - ol | ooy ()
o - Holai e | lacez s (F Jocz - (olai [ ey (T
fowwl gladul) dighs O 2o amensalism o5ly £V
ige Ol b 5o 2 ()
Ao Olj K0 Byl g 3 o0 39 S S (Y
i by g g 505 Bk 5wt a el )b S (F
S pet g ;03 ik g 0l @5 0500 S & ) S (F
9 Ba,iefJgl sleasl o LSS o (Plant productivity) ylals aldy saiiSogume Lol Ll plas -FA
ol B9,y
Nutrients (f Water (v Light (v Temperature (\
Tl 5590951 ol 9,0d5 53 0,90 plaS o L3 Lbiians ) St (Bailojlw Zolaw j5  -F4
Protoplasm (¥ Tissues (v Organs (Y Organisms ()
S o0 Camilon Comor 33 a2 gl Sig jgp ) (b G I JSG plas -V
odigy st b Jlacys (F oaisS ) laub (Y PRT Il 4 ¢ == ()
Sl sidls
1398050 Connadg pIAS Cusly ot i &0 (oot SLIE (02,05 dans )3 KT (390 0515 Sl g SRl -V

SrpdS 2 el o 5 pd Sy es ()

ool il Josilts 2015812 S o0 asbiw] oyzd, il (Y
Ogrl 7Y g e = Sl il iy 5 ST el i g0 (F
Sy y2s (e pganl Vg pon (F



o 242F (4] 4} SRCH PP E R IOy v |

Fo9m0 90 « ISy ;20 Jghow cLlas (6 p a0 20 1381 s 3 )90 plas VY

ol £ s s (F ok 5 ol 131 (F
099 g0 Sloma! SIS 155501 WIT (ot paf’ (yis JUad 1 0 —VF
b obs ol o (F opl ool olas (¥ Sod pa o olaF (Y LS, Had olas ()

falss oo ol ly Fa Uy plas g 43)ls 3929 2leid a3l H0T 50 s Jokw Ll 0 ) UL jl SSplas -VF
el (e Gbo - pedS 4wy el o JUST ()
pels (2955 b - el g @ aily Sla JUB (Y
ey §33) Oz - TRP Sl sla JULS (¥
i (59958 9 pely (95 Obx - TRP (SGG sla JUS (F
A gl ob (ioien dinel Sl 31 335 omas slBoucRS JUE den -V

el (F o2 iglye (7 gy (7 el (O
S o0 j9 32 090 pIAS (195 A jeSag Bl -VF

bugia g jLud LISI(Y & e > bz GO

Le s 5,1 Sad ald! (F S35 e sy L8 (T
flawl s 5 plaS 10 A0 Z a0 puans Cas yuw -~V

S5 bS5 (F SV Sn S S (Y <yl ()
fmsl sy IS b lojet R zg0 ald ornds p1,57000 )15 0801 S5 j0 -VA

laselas LolS" fgnal i Vauo (Y ool hai gl Yo ()

ok LS gali DU (F ok JolS gamslin )Yy (¥
2gu g0 03 (alS 50 Al yo plaT ;0 S yhog ! AL VA

Slgials Sl pul dl> e 3 (F O8> 443 dl>pe o ()

s gt slozil (F ok )5 Jyrwbs g9,0 (F
fand oo als ol il o 1) oS & g 59 Sl 5LJele plas A

Sy bl (Y Saly e JLad el ()

B9 (FHhy dawgie jlad LI (F sl S5 Cuaglie l81 (7

sl 390 AT (515 D9 o0 B puare (il )3 @3 Wil )0 &5 (Gl i - A)

boib g sb 52,5 5L O

SI9sll sl Jsbo 31 COliSTS  gu3 (¥

Soialpesed 0350 slyh ols S5 (¥

ezl 50 ol gloJoSse (o A2S 59y p ande (F
Yol (53930 ol 30 @uos 0330 0 OMac I SGplas Cdlas  -AY

cgalad gl OF Sl gl elaiSsg (Y SISl ()
Yol blie b > aly AU 415100 j40 jl 09,5 plas wdis sliiiws -AY

la oals (F Ol jge (¥ SE x> (Y S, ()



i 242F (4] 4} SRCH PP E R IOy v |

famdl o BT Giloj 4z 3 (> 13 198 (b2 yiSla>  —AF
Wy (RV) siiledl poe> 0> 4 4 a2 (Y ey (TLC) S 595, cd sl > @ 4 o> ()

ALl A o gAle y0 J,.»,J‘ jles (F i p 39> olal G5l 4 S0 O)lae (Y
£ 9 o0 gy 039 bolks 31 B )leS o 3l plas —AD
Jeds (F Sleepand (¥ ot (¥ e

Yol samo Ol y> s0alS 090 plas AP
P oobs (F Lo ylS (¥ CyaiaS gimaniva) oS (Y Conigig e ()
sl gazmao o 0,195 gl 30 [l g8 Joisl 390 50 O)lee plas’ —AY
S Sasos i s Al gbn Joles s i sllaisi oo e, wiscd 5T msasasad 31
310 (Koo pldlo dlae (gla Jolo (535S Wi 1 (55, 5 00 o3l Lagg s mnl 51 (Y
3)ls (S 25 il Blo Al gla Johu (o) Suge sloosi S (55, g 00 o5 Sy (55, (slaig e 51 (F
2 (S Bl Blo dlae gla Johu 95 sl o (55, 3 0ud 31 Sy (5> lagsi I (F
Cml IS T Jlae! 51 (50 9 99u0 0 e 5 dnml IS )0 (i gmmnnsdlgS (5,195 Wyl 30 —AA
O e Pl alS 03y g 0w Ll ()
o aueS blooil oS58 034, (2Ll Crond Lls (¥
L s S - S 03 (S8 e bl (Y
odne Jlax Oae SLAl- WIS 200 3w (F
€290, 003 390 AIAT Cutl puansig yiarg il youn —A]

s rbypn (F s geen (¥ Sdglis jedanl (¥ Slgiles 5901 ()
S (o0 Slml (9585 53 1) Sl plaS Lewsdly (anigls’ (g jeml JLid (o VL -A4-

ol Sl 23 Gliae b3 (Y Joess loalyd )3 Sl 25 33 (O

e slopg Ld il fals (F P39l Dl 23 [line Rl (T
oS o0 Ty (10 9351 Johuw plos Q)

Paneth Cell (f Oxyntic Cell (v Goblet Cell (¥ Chief Cell (\

.00 (solug 43 JLiurs Jousd s gbis JUisag) eLié 33 garotas SWJUIS jl4n -AY
ol 55 0,25 9 15 Vool il A (el 5 Mg 5 5 Mpluly iy 2805
by 5 0,25 915 Vol il AP s 5 e o 5 9Ll oy Shal OF
Cagi g0 000 390 plas (Cluver — Bucy) cwsw = j9al5 pgjaiw )0 -AY

= L 558 G 5T P oy om 3l O
stank ot (F Jafal cudlad 2ul58t (Y
3 a Wi bl 3o lasl 5l 050 )le0 den  -AF
Tomwl plas oF il )9 b Sl )l g e & wla 0055 -0
3o sacls ~5l°°"";)‘-‘f (f \.}S)“’ 6,““"‘;; (Y u.'._-:)') ‘eL...?' (Y ).;..._n_Le f'l“‘?| (\

Tl plas abog yo nilao 9 39 g0 J 205 jLiRo093 (omas pimmns Jaawgl Jos plas 47
ool e (F - dsS et - 358l (F s el - oy (F eyl - gk ()



W aokis 242F (IVVF 05) 590l bidicam ) (3903

3,10 Lagyg)90 Sl il Junsiliy 3Ll )3 (5 ymtee ol (g9 sLind sl p I Splas -AY
(mtibes 23 JUIS (¥ oty (225 JUS O
oS 43 &y oy (sl JUIS (F A (5 JUiS (¥
Tl 0y g0 80 DYl 510590 plas A
O8> sl glasul sals (Y e Al Zals ()
C roaglage adgi 2als (F U8z gledes! Jals (F
€415 3929 3 o> bud 30 Jokw plas ;o FSH 058 -44
Sead (F ¥ (¥ b (¥ £yl ()
€31 i Gloo ALas 58 (5uiST & o jame Jlai! adad 5o Jole plas’ Yoo
Bt fojems (F 0 dgosalls iy (T Silee omsy (F S jges ezl ()
b,
el iz Jho aulei a3l Syplas Yo
Volvox (¥ Euglena (\
Plasmodium (f Paramecium (¥
30,5 o0 oualine aiaw! jl0g )5 alus ;o (Syncytium) glaiws » b Jolw e g9 —VoY
Demospongia (Y (Calcarea)Calcispongia (\
Sclerospongia (f (Hexactinellida) Hyalospongia (v
fudl oo aguiul jl 09 )8 plaS 93> (Euplectella) oy J5 ous —\Y
Sclerospongia (v Calcarea ()
Hexactinellida (f Demospongia (¥
Flml s A3 S5 plas O o 0 S liwg juud CdSCwl <) F
(Cephalopoda) :LL . (Y (Hirudinea) agl; (A
(Holothroidea) b,s L (f (Asteroidea) Ll s e (¥
fowwl plas KL 40 092 g0 (Coral reef) Jlo o ad ge 100
o sha o e (Atoll) &1\
(Patchy) glass (¥
558 (Berrier reef) auleaw (Y
%g, (Fringing reef) jlss S5 (¥
faismd iz la 4y 03900 w099k, (Trematoda) p; slsls )l Splas )7

Dicrocaelium (¥ Fasciola (\

Schistosoma (f Paragonimus (¥



G 242F (4] 4} SRCH PP E R IOy v |

PS5 e 1 og)S plus & (Sijeld i 5l (Monogenea) s 5 sop 5 psl Slalllas bl V0¥

S o
(Trematoda) ,ls 25l o (¥ (Turbellaria) »!;1 -0 ()
(Nematoda) 'y (f (Cestoda) sy o (7

Tl (i) g9 plas 1o (o o T (glaiS g0 9,¥ (£50) paradbgld’ A
(Ectoparasite) s, 5l (¥ (Free living) ;9031 ()
(Symbiosis) ;e (F (Endoparasite) s, 151 (Y

sl oo 1§ Oyl plaS 1 glads 90 (Lo i 53 WA (ul ahas 3 (0 jL pgeas )0 VA
e o0 bl (Muscles) cilae SaS 4 5 codl Jd Jae S lais sul 5L ()
S5 0 plxil Hinge ligament Sas b g Jlaé pé O jp0a boaas o 5L (Y
g ga ploul DMae SaS @ g col Jlad 2 Jae S laasS ol 4 (7
35.8 o0 S ygo (VaIVES) laaiS | S 50 Jawgs WoasS ol o (F
€3,15 3929 9,90 plas jo (Pseudometamerism) Qo5 ol gaoass -\
Monoplacophora (f Gastropoda ( Cephalopoda (v Bivalvia (\
Yol e )l plaS (2L 50 slaes 3)90 )0 1))
S Yoons 5 widlige (o755 wop Arachnida os; a4 Gl 25> b i £ 6 F 2als L ()
as.a (Bentic)
iload LigaSiis and JalSS ol Fen 3,0 a5 Wl pesad ob,s (Brachiura) slafis 5 51 24,5 (Y
dlazsly Lile OF 0 S5 sl oS sla Al 22L U oS wiiis (Araneae o) e Sic 5l 8y S (¥
S bys ,o (Bentic) o385 o jp0d o5 sies aidly IS i (Scorpionida) slac ie 5l 2,5 (F
il > IS el g 008
Sansl 55 5 (5l 390 &1 s U i) 8 Uyl (625 1,5 092 Y
Sy p dges (Y b e b s5lee (
ok jsme @ S jsa Ojpons (F ol y57e 4 S pbolite O g0 (T
Ca] plAS o yie and 9 LG e (o (5 LSl bl iglis VY
o jie 4l )3 Sdx dw g laojie 0 (25 > sb Sl 952 ()
looyie et o ol ladd g eosie ;o Gl g9y 952 (F
bacyae 4l o ol pladd 5 lac jie o lbgay a8 3529 (¥
b jie 4 ;0 o) ladd 5 Lo )5 Loglie 59 (F
Foaml o1 &8 i 0,8 L Nauplius g9,Y alo po w36 Jb j0 oy biwgs St 3l 09,5 plas —1IF
(Copepoda) -Lbsg,L (¥ (Brachyura) z:> cla x5 ()
(dsopoda) L s> (F (Cirripedia) ;LLazs, (¥
faml plaS (bl a wigliy g3 o 0g,F (p ooy -1
(Annelida) ssal> glaa,5 (Y (Tardigrada) i sls w5 ()
(Mollusca) . lse s (F (Onychophora) Jlexs slap 5 (¥



10 axae 242F (ITVF &5) g 9l awlilicaw ) °,¢,‘T
Fogb g0 0 S plas 0 oww JBCo L (Forcipule) Jomw 99 -1V
Symphyla (f Pauropoda (v Diplopoda (v Chilopoda (\

Ophiuroidea (f
by Sl “_] 6LA~J'SJ; (f

Metencephalon (f

Enteropneusta (f

Sl yo w3l (yliwgs ;15 163, plas slael —N1Y

Holothuroidea (v Crinoidea (¥ Asteroidea ()
ki Canogaas plaS W3 g pii ylale —1IA

AS5elE sla s (¥ S g pd cad Al (Y s>zl ()
Camel (315190 40 Ay jho Cavd p1AS 31 ol WO sl —1NA

Myelencephalon (¢ Mesencephalon (v Telencephalon (\
faiiwsa Paedomorph .y ool 5leg,S plas —1Y.

[Larvacea (v 4l (Y awlias! ()

ol oo g9 42 I Jilio oo b —IY)

Neural
S pgags ()
" Hemal S yeg oo (F

arch

Caliand £95 IS 51 Lo p0 a5y VT S35 oalo g a2l g 0 1YY

Opisthocoelous 3 Amphicoelous (v Amphicoelous ; Procoelous ()

Amphicoelous 4 Opisthocoelous (¥ Acoelous s Procoelous (v
gl g0 030 03 &a b 5186 e 53 | i 10y 31 S plas Lo ale o — 1YY

Centrum (¥ Transverse processes ()

Hemal arch (f Neural arch (v

oty (F

T axlog 3,5 (F

Sphenodon (¢

Sternum (f

fuw! (Cranial nerves) g xe wwas i Yo slylo 590l 09,5 plas -\TF

oBx> (Y Ol 30 (Y OB %, (
Sl 00,395 Lhe ik plaS & WL ety SY 4o -IYD

o,@,o&,i...a,lba.uo(\" lbo.ﬁé,p.i.ﬁ(" owo,l..»,«;_...;(\
Sl JSa03 B ylo & caiglivgs i 5l Syplas —1\YF

Lacerta (v Testudo (¥ Alligator (\
39 g0 Jol> g S lw a2 (Wi 53 098 57 splgnnl (3,95 (g2 51 TV

Furcula (v Synsacrum (¥ Pygostyle (\
o o ol Iy p goplas pj S -\YA

e ()

2SS (Y

2o (7

Silan n (F



o 242F (4] 4} SRCH PP E R IOy v |

Y YO J0 6 — 09,5 ;0 boeSe,5 L g 009 werrrrrnrrrnnne &9 3 dames shhlo BW
Archosauria .a.ubs (¥ Lepidosauria .ol (\
Archosauria .ol (F Ichthyosauria .l e (7

fadb oo 5l yol Al (gl)ld oy plas
a5 (F Erard (¥ ooesa (Y SISI ()

-ra

_‘Y.

.'(u-wu‘ > § WLJCJb) (5))"" UJ,S!

13,10 ol dz (g L 51 500 (o9 & (Al CSL U PR S p had

S e (F S ss (F skl (¥ & e ()
fluwl ggi plaf o (slaudyjgimm )0 39290 (195

S ()

S ol (Y

oS Al - (5 5y gl (T

it (Mo glosanns Sl)l> (Jg 30 092y (T palew g (I3 (F

S| S5 5 4z 1 ST 9SS 3 (359l Sligas) cmwge S 91 (5 7el KU ooy 5L abolie 53
fogm o0 03laiuwl

(PAS) catas! Soag s (Y oy Sl 5 sl s ()

(PAS) bl Su3g1 0 5 2015 pgra! (F Opleps S5 5 5 SoellersS 55 (Y

ol plas lwis b Lol OLuS i g 15]

SN slaand ) 5 lacasduamial dacasdlg jud dacasdglel (A

S gial 058 g S (sloans ) by yosd dacudlgaiol (¥

SIS grel ;o5US ¢ LYl slaarl) dacacsg yud daciudugsl (7

adlgmiol 5 Szl slaand, dacasdlglel o238 (slaazs, (F

3,19 5 i € gl = S35 da? (sl 30 Jalew plas

e (F (Soad) (Gmlew (¥ sl il yosl (¥ ¥ Plopl ()
Tl (olgn (55l I it plaS @ bgs jo 5 Slolaisl

“ousSy (ool Johw g3l0ni 3929 9 (owgS 90 0L 9 g pdf Sgui

el ylme (F (a5 (lo Jguiig (7 b Jguiiy p (¥ b st ()
faiiams Brush Border g1yl 395 ol st 30 b Jokuw 390 plas yo
ol s aea (g lxe (F S8 adazmy Ay (¥ 23% Sz Alg) (¥ abas ool (

fomwl plas (glial limiting memberance) oL Sogume slis

sl (855 10 e Bl can il A lea ()

ol s 2l (35,8 )95 (slaly 00,28 (slail (¥

ol (555 yo e Bl (2 e (53 (g ] g 03,08 (slasl (F
9 g0 Sl Iy sl bansgi &5 ol (g0 - o3 s il 5l 2 (F

-

-\YY

vy

-\Y'¥f

-1va

-\Y#

-\YyY

-1YA



W o 242F (VVF 55) 59l olidiams § (3905

fiw! o (dense bodies) o5 o plua! paas )0 3,50 plas
A)ls gy Sl Blo alae £oi g0 8 0 ()

a8 e ] SMae  plal o i agS iz (¥

il gt S @ alsly (g050)lS 5ty 5l LS e (7

aes IS alae ;37 axio Jolus g 25l 3924 Lo aliae s (F

Cdigad 0 Biin (onr Sb1) &Y IS 5l i ) jadgun 3ol 3 udgeuy )i

P29l - p ol (¥ po951- p,2951 ()

pyo9ST- pyogail (F £ o9l = 229385 (7

324 WS o &5 4 (Lymphoid nodules) gglad Jo5led ) gowiasidd slaalul aas yo
ladd o 5 (F 5 058 (¥ Jlbs (¥ oy ()
flal Gy 00 VoS Y sl S 329 519,90 plos

el o512 (gaigey 3L (Y arg BB gz 3L ()

Sl grae slaailly 25 (F ole 5V sla Jsho 392 (F

sl jl Suplas Oluogas I JL glgme 9 Comwgidlo (59l Comnnw (g b g )l0ailass) poali o
il gt

aaniio (F alo (¥ as s (Y aze ()
COlS oo adies |y a3l LA o il ol (Polar bodies) okad ol Joxo

LS (F & gt (¥ S (Y == ()

TS (o0 (55 6 Pt A nilSa IS ()9l 50 <Ll glaal ) 5o

ol Seus (F ol AL (7 oSS (Y oSl O

il G )0 (55000 (10,9251 3590 18 ) WMo I Suplas

S oo § T sl (ool AT Sl (6588 laJgil S <3l (1

S o S 935 gk oSS )0 45 Congll slag (Y

g o (S 035 ol (Sl kb 0 a5 (55 ) (28 sleand 5 e (T

S ji st ez SR sk 4 Cogll 3k 5l S lasis s WMRNA (F

fi i 1) 990 plas & plei Ul (Embryonic Stem Cells) oo ol sl gl
egls (F Sedlig et (T Mgy (F Mgty i ()
95Y 03] 50 (ol 4z igd Jld el )3l byl Wiyl iz GlicdSul jué paidilye sl Jglu 51
Cuuds anles sunliue

B3 ges hig 95,1 ()

3515 059,55 ,1 gl 53 (5 ,3b e (¥

o anlgs ol g8 )T Gl sl (e (7

Syiee Jisl 395 al Jab pgm 99 ojluil 4 L 19,25 (F

-1ra

~\F-.

-1¥)

-\FY

-\FY

-\¥F¥

-1¥b

-\¥¥

-\FY

-\FA



VA o 242F (VVF 55) 59l olidiams § (3905

oz o] (329 9 9900 o0l 4z Ol pl> (Y gl
! Jwgzodls a3l - discoblastula ()

ol GBS Lwgzdl ¢l ls - periblastula (v

ol ailedmio gl slyls - discoblastula (v
o) Lsgzadl ails _ periblastula (¥

T g0 092 38 (mas dlg) (s a1 51 (i 530 STy 0ud

laacze (f lasye (F Sawals (Y SAlaasbis ()
ORS00 Sy Sl Slml 38 095905 55 30 S phaw 14£L 598 (a9 2l8 UL 5o

ouisdlejls (F oS o095 (V sy pyogl (F =4 p3952 ()
0,10 Gy (e addsl b (59) G 9 G5 USD 50 P e GME ) ok O >l SSplas
Multiple Ingression (Y Delamination (\

Epithelial- Mesenchymal Transition (f Convergent Extension (Y

-1F4

O

-8

-\boY

Jolpe 50 ke fad caasi ge ploS (S e Johe pedlisiaw (19)0 (Fisdi9e QLIS S92 10T

fadl o0 (2955 (2la!

(AUtoNOMOUS) s3454345 (Y (Syncytial) Jliuw ' ()
G adg> g oot (F (Conditional) L, (¥

] 1S ¥ 0 jlondd sl i il 0 S0 5l (g g g

gy granspmns ()

=2 T o (1

S Magdg i g (¥

dhgds i g8 pealigil (F

sl ge o994 Suplas 5l lylibiny (i &9 9 s salar (Sl Ay

il sla s cax Ll (Y S axis p,0435T ()

218 (5 97 @005 (F B> sla st S ey (F

fadl oo (Foi 7515 goann I Splas adly jo (W o 7)1 pebe

o9 (F Ogeal (¥ adsl 03} auesS (Y i 03} dusS ()

! gammo L 599 (2955 (2l @By 9,90 )0 Splus

S g i |y ] iz e Condga (5251 Pla ()

OS5 g i |) Olondl S pur S a4y p sl 39,9 Joma (¥

Sed oo 3wl 5,0k SMRNA 4> 5 1B S USL (Y

83 o0 F5 p2 e b Glojen (gl ($Vsrudls 1 OS5 al> pe (F
g o0 o ypmsl 3,9 Lyg pI0S ()il oyl (bCad B (> 5

K* 5 Na® (v K* ,Ca’* ()
HCO3 , Ca™* (¥ HCO3, K* (v

-\0¥

=100

~\oF

~\ov

~\0A



R i 242F (VP 05) 59l ombidicans § cy905]

12,1315 Job (p yitam addgl o a9 (i (9amwbigl 5l am sl wir 104
Y7 (f YA (Y Y¥ (Y A ()
T 1o ol 4 oud e U i Consl o 03k LSS bl 085 YT comier el 51 Sl slai o) Kb 3o 19
)9 g D eyl plas L0yl Gl B L5 5L A O
$3U gl g D cadyl 1das (O iadyl oy B o 5 by e A (Y
s gt D eyl oy 005 e slas Bty oyl A (Y
53 g D ol - (55ade a0 O iyl ey B s, ol sl A (F




Y+ axao

242F

(INNF 0S) 5,9l ol ) (oe)]




