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* cytokinesis

animal cell plant cell
cleavage furrow cell plate
# contracting ring of MF JF! Golgi fv vesicle (7 cell
wall 5% 55 ) 35y MT 7205 = cell (1
WL HY cell plate
Mitosis Meiosis
DNA replication interphase interphase
divisions NO 1 2
homolc_Jgous chromosome X J (prophase 1)
synapsis P .
(%[5 crossing over
daughter cell NO 2 4
roles @®Zygote — multicellular adult |©produces gametes
@for growth & tissue repair ®@introduces genetic variability
E.coli human sperm cell
4x10° bps 3x10° bps
1.35 mm 1m
circular linear
histone X N,
DNA =" > bacteria % =)~ |1. %P Euk 7. histone
£% 1000 2.{[! archaea 1] ¥



* eukaryotic

Code for protein RNA

1.5%

genome

\J

98.5% = not code for protein (RNA)
(noncoding DNA)

\J

repetitive DNA

tandemly (Ei1 % {1 r’ﬂ"%ﬁﬁj)
repetitive (satellite DNA)

DNA (f{ij10—15% )

\

interspersed repetitive DNA
OFI B LA (T 5T
@25~40% ({7 51)

Alu element
regular satellite mini satellite DNA Micro-satellite
telomeres fragile Huntington’s
centromeres X syndrome disease (CAG)
(CGG)
E. coli S. cerevisiae A. thaliana C. elegans D. melanogaster | M. musculus
genome size | 4.6 Mb 12 Mb 125 Mb 97 Mb 180 Mb 2600 Mb
118
chromosomes| 1 circular In=16 2n=10 2n=10 2n=38 2n=40
Gene NO 4000 6000 25000 19000 13000 30000
4400 5800 25500 13700 25000
gene size 1kb 1.5kb 2kb 5kb 3kb 40 kb
(average) | nointrons | 0.03 intron/ gene | 4 introns/gene | 5 introns/ genes
genome 1997 1996 2000 1998 2000 2002
sequenced in
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LYY (E=2yolk | %E“J AN R Féf%
2.
Mosaic development Regulative development
B s ‘#J SRRV BT < Mammals >
lai A J;Elijw@"rf]lgﬁ,l PUPIRT BT ) psER =" 2 E 4 FEhomogenousficytoplasm
3.[H pLJ;’\EIquﬂ?"r* ?FhLhomogeneous » 57 Jfl 44 1 FLP‘E“J YA A [ IR B [
cytoplasmlc developmental determinants portioned out= = |y » ffi #4 9% I') — {lsf ”Self regulating
(R R NN R whole” ¢ 5 ¢}
*
Myogenic heart neurogenic heart
vertebrate heart most arthropod heart
heart beats generated by specialized muscle tissue motor nerves
conducting system located within the heart itself outside the heart
nerve serving the heart severed will continue stop
*

defense

innate immunity

acquired immunity

develops ?%ﬁmﬁgpﬁgym }_WA,F F[JFE. B (B fﬁ FE'
afﬁn@i foreign substance )
nonspecific specific
external barriers lymphocytes
internal cellular
chemical defenses
key macrophages T. B lymphocytes
player phagocytic cells
local inflammation systemic inflammation
minor injury severea ai U (5 Al AR RS
®chemical signal &kt (histamine PGs) |©WBC No T1
KBV @fever (JFF PR % Il
FI TP )
OE
AR healing i3 BNy
HiF ('R0




Na i3 (i Na* i3 i eI
- closed open closed
S 1 A open (some) open closed
27 | open (most) open closed
N EHY open closed (most) open (most)
N SFEH closed closed open (some)

(undershoot )
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@®8—13HZ
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06 —wave
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4 —wave
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long-term
memory

need

hippocamus.” 2s > I')

*k
short
term
memory
in frontal
lobes
enhanced by
®rehearsal
@® ~ © emotional states (I} (%177 )
®}L{x;g;ﬂ J—‘}ar“;ﬁﬁ:f_ﬂj ,E/Irﬂ,ﬁil-‘,; Z—iﬁFj Eiqu
H[Fua%ﬁl“?r[
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* Smooth muscle
1.5 7 striations ( - actin=2myosin filamentj“?j\i",cellz%@ (EHHIERID
2.thick filamentﬁﬁrfﬁjfi PRI 1> thin filament[ifq[ “ Z-dense body
3. myosinfifgz ] ot myosin == Efivactin strandiﬁiﬁﬁ
4.7 ?Jtroponin complex ~ T tubule
5.SREI5J§§:|§J\$§
6.APH] » Ca® = B i * cytosol
7.Ca’" ==Calmodulinffj3& 5 7
9.%(1??}‘%@ F{Jfg‘fﬁ’ LF] T paramyosin

%
NO CO
No synthase heme oxygenase
@penis erectile CNS:?’%Q{TR T Y i 5 A
@LTP PNS:[EER LT 1 0 - 3y cel Gty ™
*k
plant (protist) algae
Multicellular J brown, red, some, green algae
eukaryotic
photosynthetic
autotrophs
Cellulose J green, brown algae dinoflagellates
Cellwall
cha. chbfruchloroplast J green algae euglenids, few
dinoflagellates
%
anthers

sporogenous cells (2n) surrounded by tapetum

microsporocytes (2n)

d meiosis
4 microspores/mother cell

\

microspore

mitosis
\[/\ tube nucleus (form pollen tube)

generative nucleus
d mitsis
2 sperm nuclei



ovule

nucellus (2n) surrounded by integuments
\’

1 megasporocyte (2n)
d meiosis

4 megaspores (1n) (3 degenerate)

\J

1 megaspore (1n)
d 3 divisions (mitosis)

3 antipodal cells

3 antipodal nuclei

1 central cell 2 polar nuclei
1 egg cells 1 egg nucleus
2 synergid cells 2 synergid nuclei
7 cells 8 nuclei
=mature

megagametophyte

* Vascular plants$f{i & B b &

jillsd]

Wik

TR 1 F) o R 6

Oy 3diAE 1 31/ > T
@==fungiH %

PRSI xylem
\| —> vascular tissues
food 1155 B 1] H [ phloem -
AR A e SR cuticle
JEH A G R P AYgas stomata
BT A [P [UPRA leaves ~ green stems
TP T PR B S xylem
RIS T R RV E hormones

e ) VN 2 I
BT A U A A

FI

ORI (72 R
QL (FrEif)

AR (R B i

o

Q7 RS (e EE )

T Bl




* Soliz!
1.inorganic mineral particles (45%)
(1)gravel or stones: >2 mm in diameter
-+ (2)®Sand (0.02—2 mm)
#  @Silt (0.002—0.02 mm)
# - Qclay (0.002 mm <)

Ft

2.organic matter (5%) ( litter

3.H,0 (25%) droppings

4.air (25%) plant, animals
microorganisms dead
remains

e s N AT
*@?’Jﬂ\”n\a R

L5855 (dermal tissue system)

(1) 71‘% m’% E‘L f@g%ﬁﬁﬁ?@lgf R GERE g !
s RV }{Jt*lé‘é‘ (trlchomes)

Qb7 FAl L L R
2.; “ég‘*;*”,;\ a“ﬁ (vascular tissue system)

(L) e [ty AL ARG [T o = PRSP BTS2y

2 E[Jf : 7[*?5% ?@Jﬁlﬁf’ff N ENGEDE i"’égﬁr (vascular cylinder) ~ #&7ih (vascular bundle) - fr:,J

#ili (pericycle) ~ B %
3EL A< (ground tissue system)
(1)7 T LA A S AR SR R ﬁ”r‘ﬁ'—rﬂﬁﬁfﬂ'ﬂ%& [E"ﬂ J"_I{/"E
OELTEL U AU LA SRR

%
dermal tissue ground tissue vascular tissue
ot il Il
epidermis O [* | Fipith 1.xylem
periderm ( A £ fE s H] s ﬁ @z fiE AR Y Ehcortex 2.phloem

epidermis )

34N~ B VRS R lstele
4LVl if=Fvascular cyclinderjf|
# ~ F Fvascular bundle

Tt |upper, lower epidermis guard cell {mesophyll [ palisade xylem
spongy phloem
vein
# |epidermis pith phloem
cortex xylem
vascular bundle
sclerenchyma
F5L |epidermis cortex vascular cylinder
endodermis pericycle

xylem, phloem
core of parenchyma cell




parenchyma cell collenchyma cell sclerenchyma cell
1° cell wall ﬁ'}il’,‘thinﬁ' flexible fefthicker J
2° cell wall X X N, (?Jligninﬁﬁ‘q )
maturity living living dead
function OFNBf Ry T 57 B | [ L 98 1% support [fi) 7> |@supporting element
O ;’?%’43 53 {*RY & FE kR | restraining growth @ {sglereids:
cell (ex7trepair’s i REVa fibers
D
* photoreceptors

1.phytochromes:f|1 /7 Red & far-red light effect

2.blue light receptors:f[1 /7 blue light effect
(1)cryptochromes: yellow photoreceptor pigments

O™ FijigER
Op& % blue & UV light
@Y% - seedling development, flowering
Ok plant cell nucleus
(2)phototropin: ®f& [[*blue light
@3:EF= phototropic curvature
(3)Zeaxanthin: F,‘TIEFU light induced opening of stomata

* phytochrome
1.¢115 blue-green pigment proteins&ri= 5% fiifamily (phy A~ B -~ C - D ~ E)

2.5 kL1 [filogene Tt
3.

phy A phy B
R [ aphy AZSE = [ aphy BETHIN
geneZkid (= [IRiMETY) S T4 7% g PR |geneid [T 1S B =T
4.
Pr Red (660 nm) > Pfr
(inactive) (active)
FR (730 nm)

5.shade avoidance

Z'FHEPE’:L[’S“%

densely plant-populated area: Red ¢
far Red



* photoperiodism

 Short-day plant: night length > critical period

(long-night plant)
1.qualitative: & 7 % F T -
2.quantitative:fi| ! ﬁﬂpﬁﬁﬂp

* Long-day plant: night length <critical period

(short-night plant)
1.qualitative: & 7 = [ TR~
2.quantitiative: = | ! F’ﬁﬁp‘]g{r'ﬁwa

* Intermedite-day plant: night length too long ~ too short
ex: sugarcance, coleus (i Z[fHF7)
* day-neutral plant: [ i lfxr!zﬁﬁﬁﬁ WipoZ alag =7 B -

sunflower, cucumber, corn, onion
sk

® ©
auxin GA stem elongation ethylene
auxin, ethylene apical dominance CK
ethylene senescence CK
Ethylene leaf abscission brassinosteroid auxin
GA seed dormancy ABA
®auxin, GA root growth Brassinosteroids
@CK
auxin fruit development
GA, CK
CK ethylene germination
GA
GA glowering ethylene
ethylene fruit ripening
%
water B3/ 5 [t 1 R [ AP R
minerals  [VAREIN > F 35 [WAY R R
gases TR - B8 [ FERAl L
light B o o SR | SRR AP UV R
Temp A5y I L R T
support AT T S EER i DY F
reproduction | (%7 ) gametes swim D #5341 gamets swim -
dispersal 7#?%?}’9' RERLRIET] i 'Nﬁ%ﬁ’;' (& = Pt i




* Fungi
1.Mycology (Wﬁfungiﬁﬁ%ﬁﬂ)
2.heterotrophs
3.have several cell types
(1)Multicellular fungi
(2)Unicellular fungi < EJﬂi"‘Jflagellum>
4.2!%|dikaryon stage : Iﬂi{i{f |

®monokaryotic: & A HEJJ[WH IEE (57

heterokaryotic: Atz | If u; RS

@dikaryotic

T 0 2 B

T [

=R R R FpaaTE

homokaryotic: || < 158 & FAHT]FY [’[El?,%} R

* ascomycetes:1n -+ 1n:ffy KL T
basidionmycetes:1n -+ 1n:fiyHi= <
5.cell wall£%chitin
6.undergo nuclear mitosis
LA &0 (OARE 1 o3 e o 1 %
(2)MitosisTE 1% | 115
RSN T PRI A

E* 425 ¢ by spores

%k Mass extinction

Permian mass extinction

Cretaceous mass extinction

1F179 Paleozoic®* Mesozoic erasfiyJ i

7517y Mesozoic="Cenozoic eras;j

(5L@9mmzﬁ‘ﬁﬂﬁd
@mﬁu7ppgl Py

S5 L v PGV 7+ 2] O s
Pt (i)

2(E5+ EF

38 76T 50044 F

* the pace of Speciation

gradualism model

punctuated equilibrium model

fgfﬁ JERGTRIE 1AL I ﬁliﬂ TR [y e
V% o B Y R SRVYTE

prEpdRg 2 EXd s HefEs D d
SR

- f}*ﬁ"ﬁiT Rl gy L i Rl puk |

e~ PR IS L1 5 2 s [~ v 2k

B ’E“ ol B IEAEIU H EIRAR R E S SRR 2 TR
>k
1° succession 2° succession
PO 2 PSSRl o YRS B T R [ T R RS 2E
Tk fE[l + IR
AL S P FIETIEA R — BIA ”f JiR2 e
>k
habitat niche
& PR B = e
2 10




1LBER RS © A6(E T FJ‘IJ

2-[’@5&"{34\5 TfER © 3OMF ) (FRLE BRI

3. PSR éﬁﬁ‘lﬁﬁﬁ[?l » fbitIssua in Greenland (38ELF f])

4.4k #PU [>T — Stromatolites : 35{EF f]

5-£§£'E3’Flﬁ§ 1 ¢ 35[EF20[AF )

6.cyanobacterialfrit 35{ELF fji|

TR 1O, FHRIETT - 27~22(8 ]

84k R I EAY P 20 ) ([T @O

27{&F 7ji] (chemical traces)

9.plant, fugi, animalf |5{& ﬁr}}fﬁﬁ?ﬂ@fﬁ (?[;E FERTHE)

L0.F54F5 (plate movements) © 26~ Py [ (T {5 ) AP A 3 IO REIAAR B o
— (&GPl — Pangaea (17 2 )

E S

Evolution of Primates
1.Mobile forelimbs & hindlimbs

2.Binocular vision 45
3_F|J¢M{§F|€j{
4517 A

5.7 T HIFIVG
6.4 ek ™
75 E ELAVE [
8.2 4R

* General Biology of the Protists

1.The Cell surface
<1>only plasma membrane: Amoebas
<2>Extracellular material + plasma membrane (some ECM¥5%strong cell wall)
<3>glassy shells of silica: diatoms, forams

2.Locomotor organelles
(Dflagella
(2)cilia

Z lobopodia: >
(3)pseudopods filopodia: ‘|
\ axopodia:’|* <FlIMTf%axial rods‘:lx]fﬁ >

3.Cyst formation

4. Nutrition
(1)phototrophw £ 1 jLpufood granule <or particles >
(2)phagotrophs (i heterotrophic protists) osmotrophs < I'| i’ i?«f'[‘%ﬁlf@gj?\‘ -7 food >
(3)mixotrophs:i; F”,% ﬁ [EF Ry Rl 5



5.Reproduction: asexual: Mitosis: < {E5 15 )4 >
binary fission
budding
schizogony < multiple fission, %7%4% 57 %4 >
sexual: @ciliates, sone flagellates: & % [icl+"
@ FRLT: & & A= PR P T R R R

y i
enetic annealing
Al 2 P Ujﬁ DigLNAT L = b 2 P & 2 gl N Y
(Dj?:ﬁsz Porgf Ugene&q\E'Es'lB? (A AR Ugeneﬁlﬁ)ﬂ
®$Fﬁ| “FlIpoEAy fmg %‘&ﬁ"“flf%]b f [1[;1&[ ) EE FJ;.H}% PURUY & fﬁﬁflf ipugeneff:* = L Rutgpli
3.4 4% & Prcell fgefLGenetic chlmeras
. Euk cell A"J 875 £ -fiuprokaryotic cell
@Mito s | 15 #Ebacteria
@chloros | 15 #Eibacteria
®nuclear genomeié Fros = ?”UE’U?‘}B frigenome > = PR BT & P

Epl| f (Era) il (Peroid) |l (Epoch)| & (FifiEpgp) Hi{F (Events)
FTESE 4600-- > 46(¢ PR
(Precambraln)
%{‘@TEI 3800-- > 38z Hﬂﬁﬁ' SE1 B
(Precambraln)
e 3500-- > 35(E: g T Cpus)
(Precambrain)
e 2700--> 27fE SRR
(Precambrain)
RS 2200-->22fE, ﬁﬁﬁlﬁﬁiﬁﬁﬁ@l’“‘?l «
(Precambrain)
i e 600--> B CRPURFEI R SR
(Precambrain)
REdR Feae 543--> B[R4 = Iy [l AT ?ﬁﬁwﬂ'&wl'
{Paleozoic) (Cambrain) YRR PRI 5 R
PrEsl
EXR R 510-- >5{F1-+ ﬁ I e 7’? [ 9 &l %
{ aleozou:) (Ordovician) KRS WEI*J%"JI’J‘ (28
(PSS FUE gD
S 5 439-->4{E3 O 1y i N R
{Paleozoic) (Silurian) (RS AT PN AP =8
TR lﬁ&ﬂ} (%fﬁﬂﬁ;‘?ﬁ S
%lft*’i‘«: R A D)




REdR NEPET 409--> 4{K9F 1 f VPR PR wégrﬁwé%

{Paleozoic) (Devonian) B AL WP
“"ééf‘[ﬁlff’%"r%‘ =R ;;1, £
%]FLL rilj"' > b ”i?&[ e
@E«LE R

FIEIS 7 s 363-->3(i67 3] IF'JJ RIS 2R R PRREN S %

{Paleozoic) (Carboniferous) gﬂﬁ‘{ﬁ THE ~ T A2~ A BSOS R
LR e SN Y]
3L ?; (O WP 7 % FL
B 1)

HEAR = 200->2[97 Fy  [TRET: N E AT

{Paleozoic) (Permian) g AR E ﬁ? EhERE
ST L ) PF‘“ KR IL
=+ &t *J—;]:fz;[{;fffjb
A_}F'LLFI}J}HJ G jll'ﬁtlﬁ‘ ACTH

BRI 245> 284 5[ Iy [T VPR Ty R PR

(Mesozoic) |(Triassic) 14*% W= A ;)E; Bk Ta?f’;\?}'fgl*

NG e VR LA e

AIENS [ ! 206-->2]'?§LGEIF'JJ N A RS

(Mesozoic) |(Jurassic) [l BB EF2 5 5 QBT
kg{g‘%fﬁdlﬁi@ eFE A P'J
[~ F W ELLT L W"p LEHFITHI

AIENS SELT 144“>1]'§4;4f‘ﬂ NI B A l[ FEERY S A

(Mesozoic) |(Cretaceous) [ R 5 S5 l’%& FJ@
] —(‘L;ﬁﬁfﬁj?%l b1 [J
IJI S N s EJWH,—,%]J’\
U AL o

Pk (R FiEpsel o8] 65-->67 5[ 1 [} YRR S PRI

(Cenozoic) |(Creataceous) {Paleocene) pER R j{ﬁ}fﬂ”“ﬁr@( ] [eAp
AP B RUER RO

Frek o [ 1B E 57-->5 71 f) fapEA Bl T%}iff’J EL;

(Cenozoic) |(Creataceous) |(Ecocene) #r L& E,] AU B TR e U

J

Fre o 577 5 W [35->37 5[ 1] ﬁﬁ’ x’?'“’ﬁ[]b@” =TI ZCERN

(Cenozoic) |(Tertiary) (Oligocene) 853 e RS TR F ! [ff[;ﬁ! 3
(T iz 7—%1‘7[‘1’?%& TMTE
%”@’Héﬂﬂe%l PRI HE
%[pﬁﬁ ;?F]ul’“ =
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Pk e 5y el FlEril] 23->203p1F IR IEE Sk l{ﬁ(’] B L AG

(Cenozoic) |(Tertiary) (Miocene) ‘E f&ﬁj%}fﬁ@ TR
MIRE *%Jﬁ??f,

Pri 5T ] 5-->5F 1} [l [ﬁ@ﬁ%& T e I

(Cenozoic) |(Tertiary) (Pliocene) L ES [y el 'Vj&ﬁl}gg ! ]
FUETEUM VP IRLAE B 5 Al R
YR NEIR AR
ngl Pu* YRR KIS

e e SYPHe! R 18-->1F180f] {7J~HF T=F3RE  F 4%

(Cenozoic) |(Quarternary)  |(Quaternary) @fﬁu;ﬁ’,iﬂh “ HAR ijj RS
KineiHk

prik g Y5 = il 0.01->1f ﬁ% - YRR BCRURT I F

(Cenozoic) |(Quarternary)  |(Holocene) H‘[ A F AP
%L ?'li?ﬁg%ﬁf ”ﬂ;* k ng I*

S ‘
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