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horizontal gene transfer vertical evolution
1 PSR g e TP i 11| e 9988 RS R gene
2. ex Buk cellf#™ bacteria > bacterial genef#7%| mutation - gene duplication & exon shuffling
Z euk chromosomef|! il %45
2. common ancestor

evolutionary
separation

accumulation of
random mutation
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J
= 1 [FiFHL P homologous gene
(£ i ] [FP7E 7 Horthologs gene

(5cv2) $3 AR — A B2 A3 AEHET F R
1. e 3 — 4. (monophyletic-Metazoa )
15 ?F \Es £ basal animals ( paraphyletic )
Hi%F EiP (Bumetazoa ) FREE)HE ATR[Y5T [~ (clade) = FLUKELf{lw A s
{Jﬁ[ 73 IR b bilateriafiy 5y [~
FIREPIR e H T “Deuterostomia” fius) [~

wokR wn

([ #c3¢ 3] o Fefgenetic recombination

1. transformation

2. transduction = (ﬁj ]'[E‘@ﬁl il DNAZ E’:f - #

3. conjugation

* [0 ?[ [ﬁ?ﬂi_j [FIH77Efuny £ > genespli— & PoF2gh= pl- 4 P tThorizontal gene transfer
(1)exchange of transposable elements
(2)plasmid exchange
(3)viral infection (activity)

(4)fusions of different organisms
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(722 4] 4 X3¢ (Fishapod, Tiktaalik) ##&

FUSH P LR
2. #E 2. %*FJ'
3. B 3. R
i
5. R - VPR

(#2%& 5] E. coli Tet system
1. Tet system[7 [ 1E. coli tet operonfi=
2. ﬁoperonﬂt’ﬁ]ﬂtetra cycline efflux protein (Tet A ) Elf@!iﬁ
(1)Tet A proteinfi’ }{fj’ tetracyclinef! lf%[’f@%‘}?l%' L
(2)Tet A proteinfé ¥ | ¥ tetracyclinei it > ¥ ﬁﬂ@!{ﬁ

3. tet R tet A

\_Y_I
operator
Tet Repressor © binding No expression

ﬁljtetracyclineﬁ@‘. Fﬁ[ Tet Repressorf{fi £ 5 1% = Tet operatori; Fﬁ[ ) #[’?T et Affl %’7 *H

(72%6) B&F B
aaconc | — uncharged t-RNA

i fﬁ‘ Zribosomal A site — [Ela%stringent factor  ( Rel A protein ) 5 f, Zribosome_ -
# [“GRP + ATP —> PPP Gpp + AMP

lp-hosphohydrolase
pi

ppGpp 5) RNA P (B subunit)

rRNAF/\, |

(s 7) LR B2
1. epitope expressionfiJuligh
2. EHEE Efvirusﬂ?p’;i LA
3. sleeping sickness (trypanosomiasis) /g fv= X (2009. HINT ¥ Elﬂfﬁfj PFi-EUiflu virus in pig,
bird, human )



2014 SRRl e DA b

(5294 8) E $2mPe ff4kis 4c 1
Capping
1. 5% 7tpre mRNAF! lRNAPﬁQiﬁE\ﬂJ‘? ({Efﬁ'] £5,20~25nts )

2. functions
(1)¥Lcap-binding proteinsE%#s > £3 mRNA]E“’F’i}k@%JFFrﬁT
(2)— & E1 > capF|pl1E Yficap binding proteinsPiEs o 1 UmRNAF = ﬁﬁf}gi 3 S

Poly A tail

1. FmRNAF ) EEH]

2. IP%mRNAﬂ%%@_’ [ ﬁ‘l‘? ETfl1

* Rl '?J?"bactena mRNAF-%|poly A |Elr_ﬁ‘ymRNAI%$?‘Lﬁ Ltd

(5292 9] class—switching

L SRHB cellZe il FTHTF iRl ~ FEAIIuAD

2. [[3ipffclass-switching » B cell i c'ﬁ@ﬂ'ﬁWEUAb@i@
ex. B cell/fl 4 gﬂiﬁlg Mﬁ@’?‘}‘gﬂiﬁlg G

3. #Fconstant region

variable region
—r
DNA: I, M NV—P—F

S +
17 |23 O 3 T 75 175, G A%
DNA
rearrangement
AVAREE R i ¥ o 6r
V—D———tg—6—¢
| sy
mRNA VD J 1y
| g
I,G

4. Th FfVwidaticytokine signalﬁ:ﬁB cellffi £ e57@Ab genefi Al

(&3 10) & 5 /s g euBd g &

Atrial excitation Ventricular excitation
Atria relaxed |contracted [Beginning to relax |relaxed
ventricles relaxed |relaxed Beginning to contract |contracted
AV valves open  |open Beginning to close |closed
semilunar valves |closed |closed closed open
phase diastole |diastole systole beginning systole
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1. conscious effort ( Hi#[="])
2. exercise
3. stress
4.0, L1
5. COp, HY 11

Stretching of the lung during inhalation
conscious effort ( ?fﬁ |« Eﬁ il [ R )

sleep

(#12) p AT 128
1. ﬁ&ﬁ%‘ﬁ%‘@ﬁ“%%ﬁﬁ%ﬁ%@jﬁw

TICNGEANIRE ¢ SEOEE

-
7573

?aﬁ—ﬁtﬁ [lfestrogen » =iz 735 F’“\, Z-estrogen-R_+

3.7 “FEH%“ (viaf“J<piyfood ) ﬂf’[’FEjl'ElFﬁ%EEJ]'l‘JestrogenElfJeffectﬁ9ﬁﬂﬁjﬂfy’ﬁ‘g F 1.5 JestrogenflV[EH |

(23§ 13]) 4] T # i enjfe &

ADH Aldosterone Angiotensin II ANP

source S ARy R | IR angiotensin I atrium
target collecting blood ducts|distal tubules Blood vessels Afferent arteriole

vessels collecting ducts adrenal cortex collecting ducts
action L. iﬁlf"?‘fﬂ%ﬁﬁ 1. S yINa B 1. 1’EITLI¢“$ ~ RN SR PR IR

2. B g iji‘g‘f’éﬁHzo 2. TR | 2. 41 ﬁjﬂi% ™ ﬁf;’“’s’ﬂ‘Na*fj

EIf g 2. [l ¥ aldosterone| k1[5
JII% 3. ﬁﬂﬁjﬂaldosteronei? i
3. iR 1R 4. [T

TR R | B s ] angiotensin II RS e B U Y 3 e
v KT H0 | (orES ) VEIT ) HO |

([ 724 14 ] flower symmetryvariation

1. (SRRl B PIAT changes in symmetry

2. radial symmetry flower

bilateral symmetry flower

Regular flower
actinomorphic flower

polysymmetric flower

irregular flower
zygomorphic flower

monosymmetric flower

* EL [ "= insect pollination |

k JLEFRIERLT PR

i cycloidea gene (E & P2LLTF ) ﬁ#}'ﬁ]ﬂﬂowerﬁé bilateral symmetry

2

— 4
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* ex: Snapdragon ﬂowerj}fdfj’f@_: BTE7 > [Eleycloidea gene loss-of-function mutation%ﬁfﬁ[ K

radial symmetry

(w5 15) fehd 7

1. master control gene : pax 6 > &?ﬂﬂTF@’ﬁjﬂE WgeneF I (= RLi AR ¢ ?}%E*Jeyeé“gfiﬁj\
fugene#3l)

2. mice - rat : pax 6 geneZki@—=smalleye
human : pax 6 geneZk@=vaniridia (iris % £ it - LR E))

3. drosophia %'eyeless gene ° Z&’@*E?j iﬁﬁi}ﬁﬂéﬁiﬁﬁfjﬂﬁﬁ

4. eyeless genepax 6 gene tf’b[ﬁj?’ﬁl » E’Iﬁl[ﬁjﬁﬁg AL

5. EISFH|PEET B it eyeless gene it /i il & Il AR - SN EEF%ZEJ%} ERV Bk B

R
6. Ancestral pax 6 gene

|

ﬂﬁjﬂiﬂ ‘4 genes

simple eye (2-celled eye)
photoreceptor cell —— pigment cell
evolution, species diverged,
retained pax6 homolog

drosophila eyeless gene mammal pax6 gene
gene duplication & other genetic change

!

more genes that added to eye complexity
( lglﬁﬁﬁ’ﬁ Elfjﬁl, [ f”j‘fﬁ”ﬁ? pax6

gene &t homologsfiy ﬁi” )

compound eye camera eye

(529516 ) ¥k A 3 £ (RWC)thz &
Lo PP R SR 10T £ 8

2. FRLIEPEEE
3. PSR S R T
4. RWCIRAEE R

fresh weight

turgid weight

dry weight
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fresh weight —dry weight

RWC = oL Wl :
turgid weight —dry weight

RWCHYIE o~ SRR 1) ~ izh! ~ B op 2 RRpi b g iz k! (PR R
R ELE M

(529417 ) Cancer cell =i

DF'? F/‘,E*/ EIE'J/’:'I’?%T{IU stimulatory signals (#i£bautocrine stimulation ) FYnegative signals T &% -
loss of contact inhibition.

loss of apoptosis.

loss of gap junctions.

genomic & karyotypic instability. (ex4. IA’F}%DNA repair function )

Loss of limitations on the number of cell division.

ability to grow in culture. (normal cell ™ culture T DF{ & =)

restoration of telomerase activity °

Metastasis.

angiogenesis.

evasion of immune surveillance °

( sz 18 ) 5faplasmids

resistance plasmids : R factor.

degradative plasmids : ﬂ%ﬁ genes il AF B (= FLH T S ﬁ'J PR ( exi?f CAUEY
toluene °

Col-plasmids : ?ﬂﬁﬁcolicins (pr Ag=E 3R ) o

virulence plasmids : i’ TEI%E'%I%@E@E*}?J?JT% o

fertility plasmid : F factor fliaf Af=AEZ 2 [iel -

( 729219 ) necrosis=i4

Mechanical means.

toxins.

are starved of 0, or nutrients.

cells usually swell up & burst.

cells releasing their contents into the extracellular environment.

_F;il}'ﬁﬁj@ 1 Z%inflammation °

([ 523420 ] Apoptosis
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1. the cell is no longer needed by the organism.
2. the longer cell live, the more prone are to genetic damage that could lead to cancer.
* Rt %" 1% 5 apoptosis » — FEF Ehypersensitive respone (HR) o

(1) ffirH #fungi or bacteria/g %&E\Sﬁ Irb A o Ve (R I 'ﬁﬁﬁ’ﬁ (Bt )
2) ™ EJcell wall » @?J{E"WT 1755 blebs » 4 ff] ujffzwf[wﬁ"“ B e R N
FURI = foaz sy R Ay Tqﬁ

(%% 21)

ES cell adult stem cell

1. <} Fblastocyst ° 1. gzﬁl EST o *h FZES JEH (7 cell
2. reproduce indefinitely. (J nonreproducmg specialized cells)
3. fj,:h‘pfjcljltureﬂ@["%ﬁﬂ fi' oy [“Ayall | 2. I RIS P |BERIpOA > (E
’—‘Fﬁ [“cell ( E[J?ﬁeggk'/sperm) o A %@@gjgf@pqa o
3. bone marrow stem cell.
()& 4 Are ﬁ?}fﬁﬁlﬁblood cells °
Q) [F'E EJE E[[JJJ [*"Ybone ~ cartilage
fat -~ muscle - blood vessels [
linings °
(3)bra1n71‘ FEFLE stem cell ﬁ”&? §Jﬁﬁ
SR cell o
(4)H =8 5 ¢ skin ~ hair ~ eyes »
dental pulpfiUstem cell °

(521 22)

Microevolution Macroevolution

1. species levell'] » E{UiFﬁ‘ (el o species 1evelj‘}_kpfjg§j [=elsigh o
2. FFRIESEE A O ARt e . evolutionary novelties.

natural selection plate tectonics.

genetic drift mass extinctions.

gene flow adaptive radiations.

heterochrony : timing - rate iFh’ [~
fgh o

paedomorphosis.

homeotic genes.

changes in genes : ubx gene.

changes in gene regulation : Pitx 1.

. _exaptations.

bl V' by K

|0 %0 N oW

differential reproductive success. dlfferentlal speciation success.

T L Bl AP P
FI -
2. mass extinctions 7 FAH 2 AR 1l
a o
3. =l EpvENR RV IRS
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[:fcui 23] copy number variants (CNVs
9%

0 ) 2 D G IR b iR

2. ?F‘Jf}[‘.: * KigenomeEf - ~ : large DNA sequence(™%71000 bps)copies Nofiz /7
N
3. CNVs Ell?ﬁ%ﬁii}l—fgﬁ H gf R:UZEE J
E— RS g
4. ~ [[ [77CNVs :x|—|genes’ = &IH
(1) c'ﬂ@ﬂ[ﬂ’%ﬁ‘ (dosage ) [NEY#FZE]

(2) dsigh 7|J5Jr+fﬁ['ﬁ 5/2{%3;% ITgenefl J%ﬁﬂ °
5. CNVS‘E?J?{JFE It JFTJ ﬁ*i’.‘ ; CNVs=Z® * KR RE - m E|#@ ! ( phenotypic
variability ) & FTJIE

Ancestral pax 6 gene
ﬂﬁjﬂiﬂ I genes

simple eye (2-celled eye)
photoreceptor cell pigment cell
evolution, species
diverged, retained

pax 6 homolog

drosophila eyeless gene mammal pax 6 gene

gene duplication & other genetic change

more genes that added to eye complexity
( IE' FIRE G RN T ﬁfﬂii?pax 6
gene M JE[ homologsfiv{Z ﬁ?” )

\ 4 \ 4
compound eye camera eye

(%c524) B4 5 HF A2 3 2/ RRAF
(M) s
(1 land use change.
(@ climate change.
@ pollution.
@ invasive species.
(® overexploitation.
@) R
(1 Human population 1.
(@ economic activity 1.
(® social ~ political cultural factor.
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@) use of technology 1.

(72%4 25] plant ’H}F; R %93 ¥ c9HR (Hypersensitive response )
(1) pH, OZHQ}J » FEGRER ﬁ}lﬁj’ﬁyf}“wross—bmdmgp Jﬁ%fﬁf; (A o
(2) NOZH,0,— jé[m[ b F" A hydrolytic enzymes ~ defensive secondary metabolites
salicylic acidl’] ®lignin °
3) Fz"';ﬁ'r'n’E”iﬂHr:Jd ’ lﬁi/ﬁ TRUIR AP SR e e ﬁfrf”ﬁj °
(4)  Salicylic acid & methyl salicylate alarm signalsf i #liplantEl ﬁ*'jﬁﬂﬁ °

[ 72v 26 ) & x4 4~ ehsystemic acquired resistance (SAR)

(1) e éi‘[\ﬂ:éﬁf[ﬂ*’srgﬁﬁl[ﬁjwjﬂ‘ iR SRR TS -

2) T lﬁ',&u,f[‘/ o (R 0 systemin S 3 E"E’ﬁﬁrvascular tissues 7 7Y jasmonic acid -
jasmonic amdﬁriﬁﬁiﬁf{ﬂ » SR E\Zﬁi@f{’iﬂ Uph s

3) Sahcyhc amdiﬁ&@’?ﬂﬁf 138 14 fymethyl sahcylatejﬂ?ﬁr —fplantrrj [l 2 Sl 1o ?’Eﬁi

SR -

4) plant tlssueF__}E % defensive enzyme * 7] Ejé’f? PR EE NEy ﬁgi’i % “ tannins

(Effs Pog,

( 2% 27 ) global warming
(1) €O, ~ CH, ~ Oy ~ NO, »CFCs ( chloro-fluoro-carbons ) [+ * i‘{liﬁéﬁﬁljgﬁﬁ&

—k%ﬁ H[ °
(2) CO, A 20027 =1 EIFHi = 373ppm o
3) sunlight

R R

(IR) s

4) (Dlﬁ%‘f global average sea level 1.
(@precipitation pattern change.

(@the ranges of organisms are changing.
(@®human health in developing countries.
(®affect agriculture.

(5)  kyoto protocol (97) Bﬂﬁ?{]iﬁ@'%?ﬁ}%fﬁc’
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Y-k A#EE
1.If the pH of the blood increases, one would expect:
—a decrease in the concentration of H,CO; and an increase in the concentration of H,O.
2.8ystems biology approach? is attempt to integrate different levels of information in order to
understand the operation of biological systems.

SR wwe g

R

1.#] J 25n | ()5S © =gt

icrotubule (2) Offi=F ~ =S %%E'ﬁa{égﬁj

=tubulin polyer @ BT 5 —ife A (spindle)— fi* £ B e i i
e [E'r?éf\l?ﬂ FLph

(B (]IRERERSH) T POk 2
(4)&?J“IE[J§W'TE[§EU)P§(C€H plate)ﬁé/ ’EJ %%
(SRRt

2. FlIfHI B A5 10n | (AR
interediate ()} uﬂ'ﬁ,lf <+ Fﬁ[‘ﬁ%
filaent Q) AEEAR O 1Y)
3. 7n (DY AP
GESET ) (2)R@7)H3EE (aeboid oveent )
icrofilaent Qo i@53 441 (cleavage furrow) 7| Eﬁj
= Actin-filaent 4) Py -T’:ﬁ E AP W BT i I (cyclosis/cytoplasic
i E‘}JEEE i streaing)
(3) 7}‘% lﬁ %3 = (icrovillus) = il AR ( brush
border)

(6)*=Zendocytosis * exocytosis

1
In
i
s

¥

LR L

CRTRFSRR [~ (H o D) | 5 (-8R LR

substrate-level oxidative photophosphorylation

phosphorylation phosphorylation

2 — 10
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e

ALV PRSI RLET | R asd

3 34

ETC X v \
;FEIE.J%!I— O HELO, | # & T HENADP'
o F mreea
iﬁ l'“‘PFK?ﬁ‘l‘iE ADP ¥ AP (?ﬁ [
PRI % ATP i (citrate) C(HIffI#1)
% = § sk & 1% (photosynthesis)
RIS AR P T PEBE AR ™~ Tl
BN 5 | PS T (Proo) ¥ PS I (Peso) PST (P7)
i H4[p [ iR
eyt H H,0 7
e Y H | NADP =8
g S8 )
PS I > ETC >PS I > ETC > |PST >ETC>PS 1T (%
NADP* rq)
A [(]02.% NADPH) .(2.02.NADPH)
sk ATP- NADPH (=1:1) ; ®0, |ATP~S
S FARTA ~ A HIIPS 1
() FJRA A G
() SRR f B
+ = 1;51%\

57— [ETES:[Hilbh [=H [ (carbon fixation) @ ¥8{™H(carboxylation) ( fixation of CO, )

57~ [ SRR [ (reduction) (reduction of CO,)
5y RS T & REE U RuBPVE| & (regeneration) : (regen eration of RuBP)

Frh 2B%

-3

v ehd g T

1.shugoshin : 7% anaphase I 7+ centroere [ cohesins Pi~" 77 44

2. DNA replication occurs in S phase

L vikia “PH]

H,

#u & Eﬁ?}%;fﬁ‘) J‘v;\u & JFE

2 — 11
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Py (laminin)—FJ 8¢ (nuclear lamina/F5 LV [* |§7) AT P e
EIEE — TR P YRS i s el
T Sf iﬁ F1T% (ubiquitin ligase)=anaphase-prooting | 77 /&3 (Cyclin B)
coplex(APC)

P (actin) P54 55 %ﬁ%

3.What causes the rhythic change in cyclin concentration in the cell cycle : its

destruction by an enzyme phosphorylated by MPF

FoF REAHEGHA AT
When does the synaptoneal coplex disappear :  meiosis I fIFij#]7

$Z% v d @8 E R R
LGS LN 9:3:4 + TrRELN9:7 + SR RN 515 ¢ ]

S @04 WAA

1. 1gf2EL[X: methylation of certain cytosines on the paternal chromosmoe leads to
expression of the paternal Igf2 allele.

2. %fﬁﬁ?%ﬁr L’T'EJﬂ%“(ltochondrlal yopathy)— FJ%{KA U~ PSRN
SEAR o

3O i F 9t 5 PROBE [ RL T s R ORR I AR R R O o PR Rl

(Dd) A 74 dd 2 Jel - & i g 9t R R B2 ) genotype(s) !
phenotype(s) :1/2 Dd:1/2 dd; all right coiling

4. The first cloned cat, called Carbon Copy, was a calico, but she looked significantly
different from her female parent. Why? X inactivation in the embryo is random and
produces different patterns.

5. The first cloned cat, called Carbon Copy, was a calico, but she looked significantly
different from her female parent. Why? X inactivation in the embryo is random and
produces different patterns.

6. Epistasis is a type of gene interaction in which the phenotypic expression of one gene
alters that of another independently inherited gene.

7. Pleiotropy is the ability of a single gene to have multiple effects.

FIj AIApE
$o g A@n A

2 — 12
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H /% DNA polymerase?&i i

o

polymerase = RIS tJF 1 RNA primer > 2 JLfU RG] E I,
polymerase 5 * ¢ = ol 11 DNAJUrepair |
polymerase B 6 IDN A FE i

polymerase & EEVES N F—\I’?‘}DNA VR E oIk - 1y "‘j'%f[ﬁjii?E.coli

fl1fpolymerase I1I -

CEE T ELES S

1.F2452 253 (wobble theory)E [H @ 45{[HtRNA<—61 f[ﬁiﬁﬁ;’ﬁﬁi'j\ - el

2.7 BJ1@t%RNA(snRNA) sall nuclear RNA(snRNA)
=B Hg}%?@(sphceosome)F AT ﬂ%’ﬁ*ﬂ%[ B ((EERR TSR )

3.SRP RNA [FF KU H[IMA (SRP)AYAY (75 — —protein + RNA[SRP(FSRVERF |
A)RNA]

4.snoRNA aids in processing pre-rRNA transcripts in the nucleolus

5@ 553 RNA(scRNA ; sall cytoplasic RNA)— {&=H [#7 © G aET

FEF pA S wpnd g g

Virus viroid #(virion) Prion
15k + + —
21|+ — +
3.size - H' |
4.5 FEER A, | Intronjgi ™
5 it USRI RNA
6.disease LCT e @’F[Eﬂ Scrapie ~ = Ji£-~ CJD ~ Kuru

1.For a repressible operon to be transcribed : RNA polymerase must bind to the

promoter, and the represser must be inactive.

2.The role of a metabolite that controls a repressible operon is to : bind to the represser

protein and activate it.

EN SRR L LR L i
1. Among the newly discovered sall noncoding RNAs, one type reestablishes

methylation patterns during gamete formation and block expression of some

transposons. : piRNA

2 — 13
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2.Watson and Crick=!#Hd! '.DNAEIU,%F% > Pt EET RNASHUIPRE RIS - U
L R EI ZLH | Changes in technology as well as our ability to determine how

much of the DNA is expressed have now made this possible.

224

»7I % d%14
genomic library(shotgun library) cDNA(coplementary DNA » ' {|DNA)

contains @coding sequences

) contains only coding sequences
®noncoding sequences

be made using a restriction enzmye requires both of these as well as reverse

and DNA ligase only transcriptase and DNA polymerase.

1.Upon the copletion of genome sequencing projects, how do scientists generally go
about asking how any genes there are in the genome and where they are located :
using software to scan the genome sequence for gene-related sequence elements such
as promoters and transcription start and stop sites

2.DNA microarrays have made a huge ipact on genomic studies because they :
allow the expression of any or even all of the genes in the genome to be compared at
once.

3. In several species/the protein p-B-i# 4} & ( B-catenin) marks the site of

gastrulation and activates the transcription of genes necessary for gastrulation.

Bk T uRanE
1.apoptosis :A gonad ([%4kL) begins as an undifferentiated organ that can for either an

ovary or a testis. The formation depends on the hormonal signals that control the growth

of some cells and the death of others.
B Zi Bk ] Omaternal effect genes)
2 fE T OOP A B FH (eggo-polarity genes)

A A Ee F

(gap genes)

AR, L [F] A= Js 1 45— 8 s E)
(pair-rule genes) (segmentation genes

of the embryo)

#7 rE] s [

(segment-polarity genes)

A= B5 e 8] 37 A ]

(homeotic genes of the embryo)

HAS B g 2EE s 25 25

(other genes of the embryo)

2 — 14
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2. occurs in sea urchin but not mamalian fertilization :  fast block to polyspermy

3. Fif ¥ (acrosoal reaction), AfVI@fRE A {~— ALt~ jf(cortical reaction)—>Ig7 U1 & T
RS VT A S RIS O £ FDNABI £ 55— R 7 5
-

4.As cleavage continues during frog developent, the nuber of blastomeres : increases as

the size of the blastomeres decreases.

-k 22%
- ~gf itk Xi(digestive syste)
AR ~ WSHE A
ealliil Leptiln ~ insulin ~ MSH CCKl ~ PYY (Il L2 85%)
H'lié NPY (neuropeptide Y) Ghrelin(ﬁhﬁﬁé‘k’)

N O I

L~ ERLgH > f7]Y[1Drosophila » = PAfVAF & EE I kficactivate protein Toll. What
is Toll's function:
acts as a receptor that, when activated, signals synthesis of antimicrobial peptides

2. pﬁ’—’)“‘ﬁf{ﬂTLRs“ FEVIE (TS LA - T B%’Vﬁﬁ Wl Jff }sL‘F‘E‘Eﬂj TLRQJH '[E“
%%ﬁﬂHRFKNJ(@E§W%?E$%%¢)°EFJ“ﬂ*lﬁﬁéﬁJTLK%HU%ﬂ
P~ Ef‘ﬂ% :double-stranded RNA

3.7 fi [FEEY jf}h’ﬁﬁ‘ T [ﬁ %7~ (= 1 in their heavy-chain structure

4.~ [~ @ﬁ%MEMRM@%HﬁﬂX$)42}H L”Pﬂﬁﬁ@%?ﬂ%@ﬁ@
RS -
response to infection by a virus such as influenza

5. virus infectious diseases?Japanese encephalitis(f ! 7% ﬁg} X) virus is a pathogen of
zoonoses infectious disease that is transmitted between species from animal to human
by vector mosquitoes.

6. Epinephrine and norepinephrine are secreted in response to stress-activated hormone
cascade pathway via hypothalamus.

7. Hi *iv@ﬁFﬁﬂﬁﬁz R AP RLE R R (Y20 [ RN

(F 2ASE) - PR L ppll YRR H[J?FIE%' ? glucagon

— ., %
BN Y

1. Eéﬂé{Flying M= #?Fé = J]];g?]-% B2 #2000 ~ T #T% = HI:’/:‘[J 5 ﬁ'lj EIU
mitochondria ~ f§t mitochondriakEI[IV38 % F <55 =" ~ TEAI8R[ 55~ 155 BN 3Bf% &

2 — 15
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SNt
250 (R pup= i R LES ~ P 3L R 1 E | 355 1 The bird respiratory system does

not mix exhaled air with inhaled air.

LR RE R AUCOLL! | AT éﬁ g T%H IV E i RS

o~ P kAR
1.Tf¢j%2’ﬁ‘7§l » Osmoconforingf, 15~ @@3&5@ R ElkENE y?gf“jﬁ“? N
ﬁik‘ﬂ?ﬁj f%hyperosmotic
2AEY ]%‘ﬁﬁﬁgjEl@'j‘]'ﬂﬁlﬁjuxtaedullary nephrons ’JT?\I%T} : a mouse species living in
the desert
3.amino acids<-is filtered from blood but not normally found in urine
4.+ W’Jmﬁzprommal -tubule s 347 I i HF J«LFI UpH fififgh i -k :amonia

S.Eﬁ‘FE FUATP & & Pl JRhig = » 7J1§= ?}H :increase, and the urine would be

isoosmotic compared to plasma

7 ~9vp (uscle) & st
,ﬁ?{f??ﬁﬂﬁf'ﬁj ?ﬁ“ﬂr LSF @by binding : calmodulin
o AR R R(A)
1.astrocytes metabolize neurotransmitters and modulate synaptic effectiveness
O R B U 1 2k P
QT A (R PIET
O {1 PRI SR 55600 W S P DRATTECF OB % WA
2.metabotropic > #§[iV[7]=" : acetylcholine-gated sodium channels open
3. plii"pﬁ“’j“gwfﬁa AR Jé‘“;p;ﬂ”ﬁ ?[IJ[ETE[ E”ﬁﬁl%%ﬁﬁ[ﬁrj P2 E lﬁfé%liﬁéj FYE,
JF& i’%ﬁl N %IE[ 7J4? :They have a : pallium with neurons clustered into nuclei.
4, ?[EF'JF_”F’?Q Fﬁj’?}ﬁjﬁw—ﬁﬁjf B RLR “‘ T Elﬁﬁ}ﬁ Rl CE N R A o
A A dlsRg [?‘f@ V;g\

5. qTﬁFﬁ%‘Eﬁ AHEE S, F A G E IS A Ve SRS T fapoptosis

=~ ;lli}y;% ’f
1.~ B R AR RS 7 (capsaicin-sensitive neurons ) fiY * ?‘iﬁ?{[ﬁ%’ﬁl‘ FJ: DFT &4
ZR B
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SR AT ERILEEE

2.0 7 TR~ 250 e AR S (ethanol-sensitive neurons) & % ﬂ’if'}
WEE
AN p\ S esel

PR VY
78,8 L

1.ecdysone is released from : prothoracic glands

2.luteinizing hormone—responsible for mediating the production of estrogen and
progesterone simultaneously

3.MC 28 days or so, initiating the ovarian cycle

FSH
ENN E; 754 4"?
1. F,\l[+5¢;ﬁfrﬁF u{;IEFJpJ&jF FIELEEHY— FE SR .‘ii:mﬂ;:ﬁﬂ,nlsr @F{U%ﬁfgfﬁﬁ
£% ¢ imprinting
—>P$F [‘.,’S_Z[HI%;@ J ‘5

"y:imprinting

2.Classical conditioning and operant conditioning v %[ 1 71 [ﬂ operant conditioning

involves consequences for the animal's behavior.

3;{1}%]5&51 = ?f”uﬁ@??fil'% T H Jq\a}‘j‘{ﬁﬁg%ﬁ[fjj~ j—%,’{}?;[ﬁi (x—2 f‘jﬁ“@)

4~ 2% (polygay) EHE ALY Tl B I shLASH T 440 BT # B L
) B R L 4 2 A ',g;g&gﬁ

5.0 1% J%#@F(spotted sandpipers)iAif [ﬁ (court )

IR i, B SR
R fr,;,u (clutch) : polyandry (— I %23)
6.7 I fru L [

A) FE il P N #sex-specificfL

B) is a master regulatory gene?F[ﬁwa ZH IR AR -

C) it P L PR [ o [PBR 5 e 45
D) Sy R A

i1h 26%

F-oF ALF24 5B
l.iﬂiﬁ“ q 7 ZF\ > HIFF 12 E 45 4 "turn over": iﬁf-{ AU R E B R
29!

(A) 3} ‘i%:ﬁ USRS (A Rd)
(B) ey 7 RV J\ﬁﬁ&
(©) T 'ﬁf?’; I Lrap s o -

(D) X—Estuaries usually contain no or few producers
3.growing season shortest bioes : coniferous forest
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1.iteroparity (’9 fit 25f) — Elephant ~  oak tree ~ rabbit ~ polar bear

2.stable population of wolves’iL : iteroparous ; K :ZE#&

3.equation for zero population growth (ZPG) : R=b-m

4. NEERRE o I }‘F'[E!(T Z[[logistic population growth :competition (=7 ) for
resources

520 7 M5 AT ‘ﬁ?ﬁf’fiﬁkﬁﬂﬁjuw—?ﬁ :clean water

2% 7

S
Jit
EL s

n\ﬁ

E Y- 4

H5 By Connell P4 (’:fE'ﬁE?EIFMEWH +"F#: competitive exclusion and distribution of
barnacle(?ﬁiﬁn*) species.

2.Resource partitioninge YRI5 77 FI” cai & 7 V[t © sympatric populations of species
with similar ecological niches.

3 LRGP A RGP 2 R PR T BISE 3 R
3‘9]’%(&%'% o B :character displaceent.

4.Biomanipulati0n?l§éﬁ?|ﬁ’?}: Fjﬂﬁﬁﬁﬁgj'ﬁ%;i oo PIRE =IO B ARIE R TRE -

5.Zoonoticﬂiﬂﬁ : is caused by pathogens that are transferred from other anials to

humans by direct contact or by means of a vector.

,LFJ&? lﬂiﬁ [l EIIT*%“ifiugg’FjjIZ‘“ :avian flu (H &)

Fr g Ak

LR R i [ £ o Fi2 2k b F % o4k £ M annual precipitation
(i A8

2.What is secondary production : food that is converted to new bioass by consumers

3.Trophic ¥¥<fL:the percentage of production transferred from one trophic level to the
next.

QIR farEf— M =5 U B+ (BRSNS 4 RS S % (NEP)
53 SR TR J/ » NEP JKjigrp

¥1I % %7524+ 4% (CONSERVATION BIOLOGY )
LB KLU o SRR T )
Populations of organisms in fragments are smaller and, thus, ore susceptible to

extinction.
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2.The term "biotic boundary" refers to the : area needed to sustain a population.

3.What is a critical load ( Fﬁ%%ﬁlﬁ“ )
BRI AR iy 7 O A T2 RS T Y

“h ¥ ¥
T
1. protonema— gametophore— gametes—mebryo— sporophyte
2~FédeF'97ti*‘j * > [lY[iChaorro * » HiEecycad pUE{E > T S RERIPZ P o (AL
Chaorros™2f{Lou Gehrig's disease(ALS)ﬂiﬂﬁﬁfjfbﬁF{J:

"."Do flying foxes concentrate the cycad neurotoxins in their tissues

.

FoF Pl gt L
1.Preprophase bands —determine the location where the cell plate will for during cell

division
2.cellulose microfibrils are arranged in horizontal rings.
—The bands of microfibrils will resist expansion, so the cell will enlarge at right angles

to the ring of microfibrils.

3.7 Arabidopsis fassZA@aEl i~ Hl(stubby) i A= PR ) T AL ﬁ ¥ = (elongated) :

Lack of formation of the preprophase band results in random planes of cell division.
4gnomBHE + H ALY T R o PISE SR R

TR TR A ) W

& ﬁi%] &

AR RO 5SS P U

—Fb

Friy gy
e MR PSP = ol HVIPRERL T e crequired to regenerate phospophenolpyruvate in

C4 and CAM plants
2.Why do farmers need to be concerned with the pH level of soil
pHi+ S0 YE YA s o 40 & BB ET [ S

3. P RPN & ?’Uﬁ’?‘f}]ﬁ‘ (Upregulatlon) BEeRa o RS I A

$1% i
1.GABA levels in pop2 mutant Arabidopsis flowers > GABA levels in wild-type
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Arabidopsis flowers

2.Biofuels * FLPNEE (G) AR it = SRS AU Al pORER A ILET - 20
Fe g i s ﬁ?;lﬁi B PSR .

3AEEL [N (PR A RIS 1B S BLNES T AR fhcotton » B2f maize [,
i potato

FAF ESFHEHP AESG AR LY
L 2 (Oat seedlmgs) B[R] BRI P RN ¢ PRV
(coleoptile ) exhibitgﬁ‘ﬁgi*Elprhototropism
2. 7% phytochroe i 3ﬁ Y P, & =<k A brassinosteroids o ] §F‘4 Ho IR A
Brassinosteroids {5 {1 | [ HFLIED T iy 1405 =k g i -

3.5 RS B "‘:F% 175 Z PR ART =k :auxins, gibberellins, cytokinins

4. 58 Ay ‘F‘: 7fi:auxins, gibberellins, cytokinini{ =k 3 I;[EJ AL

SA R g o B S fp J'—Eltﬁfa » % ZFluniform height :abscisic acid spray late in the

=
BAS
-

season
67811 strigolactones [V Sk kLA ] IJ]ﬁgFF Ml = 3R~ B
AT - RS

Ft-h W
A T SRR L R
LRI - RN g R A S AR A G L
JEJE] f Jiﬁﬁ e ) d]@%ﬁp JJ%/TEJ & PV R P R FS«JFF i B
U RLE A TIFUZH 54 gene flow.
2.4 [ﬂ [14:3% 5 (directional selection)— 7+ 2Rk ﬁ%“}[%l&lﬁ fYs E[Eﬂif N 75 0%
ENE]

3.Speciation: can involve changes to a single gene.

—_E [

4.macroevolution :It is evolution above the species level.
5. Zh A (I maggots AT [ (A< E Ubx FLNAITE N .7 appendages Z/D%'Jiﬁ['[ﬁ{fﬁj
BBl RS LA T [ i A R Z/D%\'ﬁ%‘fcﬁfl » YR (P o Rl B
’JFE‘ » B9 paedomorphosis. ~ heterochrony
6.2 [1% ~f<sticklebacks ?EH‘JEL Fq HH 25 R VB A (=5 5T phenotypic Pitx15L[X
—silencing (loss of expression)
7.Concerning growth in genome size over evolutionary tie, which of these is least

associated with the others :

A) orthologous genes B) gene duplications C) paralogous genes D) gene families
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Answer: A

FLoB AN
1.Genetic annealing(iﬁﬁ) DR if}*/ﬂﬁﬁ‘ﬂ Jfﬁ PRIsE EFL 2 ) L i#ﬂ?ﬂp ENE
1J§L R
2.8 E GlardiaElmeitosomeEIU7EE' fe o &[Fﬁr‘%r, EF: ’f_ﬁt 193 P | F mitosome
B F - e [Jfﬁ fvfidouble mebrane
3.m1crospor1d1an-15]t eSS al [ﬂﬁfungﬂﬂ #t ¢ chitinous cell wall - two haploid nuclei
per cell ~ chemoheterotrophy
4.65 * mycoses.[| 11 Uf-ﬂﬁﬂz’ﬁfsﬁ’i%ﬂ‘ LREN: Sl YRR A HAB - skin mycoses.
Il i_f'[ﬁﬁy Qe i"?i@f[fﬂ?{ [1~cellsfiifH & r’J‘;& E8 endophytes(’ﬁﬁ‘[ Jr[J
ES Eﬂ
6.57— {ftmfHEE | LR F(bipedalis) :H.ergaster(|7 *)
7. F U R r?i B W (e AR [ PR T A Eﬁ)? H.neanderthalensis "4 3 rﬁ”&ifﬁ
:H .sapiens

_-EH

N

8. all of whose members have foramina magna centrally positioned in the base of the

cranium: hominins
9. probably considered the first terrestrial organisms? burrowers(¥il*~ fi$)
10. can evade(¥“i#¥) the human immune system by frequently changing their surface proteins?
Plasmodium™E'R g, ~ Trypanosomas=g:
iAFTpA(Archaea)f= 5 BBV 4 % 0 AP (Bacteria) A1 4% & P(Bukaryota) FJ- 3
G 2 Eli_“t’bﬁl%E'E%IEIU,%’:E“%EJ%'{?P\ gl ['F*Ef@‘?]t 14 2 chirality of glycerol
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