BIO H2: (D BIOLOGICAL MOLECULES | © Starch { Glywgen (:W polysace)
NIGEL Fong—1 alean -famy!opeeﬁn ﬁlyoaa.m ] x-glu -

@ CARBOHYDRATQS 4 Bosre st - A -glucose - A A (1-4) &choﬂﬂcc bonds
' - cofls inte helux .

(@) Monogaccharide: Isorversm  ( CHL0)w

Branching - amylose ¥ branchm

H- (l:| -0H H \&/,0 H‘C/IO mtaﬂo ﬁi’i"“‘ j - Qm\{[lop(',d"h \/branimd (moGlu)

¢to H- c' oH H-C c-oH f '(;,, o ,H ot Kb - glywaew ™ branchiiy (~ 12 glw)

Ho- C"H HO- c H Ho- c H He oH” - o (l-b)ﬂlymi&c bende @ branch pk
H-?"-oﬂ H- c -OM Hac H H od ZSh. Sim 4o amylese, helreal side cham
H-c*>oH ©- C -ot H~c - b eHyoM (t-glucese attach @ branch pH
i C.‘ o w c o a etk j G oH. . St > Ruinc - 1a gl cesidues — large energy store
F Hh‘& alex G l;dm hoN—p b e = losge matecule —= insol , Xoftect H::;rﬁ'

mc @ ] H  oH « - helical st —> compact, »
(kefose)  (aldese) (aldese) tvan u - bmnd\fg — multiple h m’g B
can um/l‘ cm e,d,

'renugy 8%/?;:-& T

I. Soluble = Smalf size .
= Hbod (o) P CRy O ) Todine dert for darche

2. Rin Lh ade - Triiodide 7 in each fu lege hekiy .
g oo (poniee hesese) = siable bumiy blocks v ept s Wine Ltaghe oy srunr Y™
~Boil : femp unwinding of hal™¥, Yest -
~ Procadure ¢ ld d,m,,; af Tdpre sslo +o lem® Jeqt soln

, (&) CZMMJ,GSQ (s4r- fﬁly_caa)
(9. Disaccharide cynfneass 1 Cq"‘l"'h‘-"" e -g;alu) by li
o >4 n
CHyoH cH0H Condensln "@ @ H —l" Str, unbfarYth-:;j

H On  up—oOWH i3 l o g
KA Ple e vl S AN - OH gps in bof dor
i Sw-f'ab:h-kf oo cell wald S

H o¥ (h/dwlm)

3. &/g - tsomezm = tdivenity , sp.fanc
4. C2O carhonyl. gp 2 reduiing

oi-aluw“ mabese >
il 0‘(’""’)8"7‘”&‘ Ilnk% b (7 ' 'bOVIJ,C MW%' MWS = Z}WI'ILSJ'V;n'gTJ
v DoN'T 4GET Rzml{e) ' = Supped plant

* Suuse nomcreduang o |- quwsr&,c ""‘J chawe Hm, #w’ DXC’Z( M’I;b #

= urs;

used fre carbonyl gps of bot glu 5'ﬁ“‘ ' 2. Incolub . Gize) (preasure pot)

Matese — glutglu ] ) 2. GlUulene ¥ Commanly aveib = X degedt
Lactese ~ glu +galoe e

SAcse — Glu -("fY’o‘C # ,, : 2 4’ PGW“O ; Y qllow mvprt

‘ of Lubst in)eutt cefls

T ] - ) ' S. { +
W) Bersdrc's deot (reduciy sgom) $ Acid Hydulyic bmth—sr of carbs

R=coH +2CuS0y +4NaGH ——> RCooU 1 Cu,0 “24,0 4 206 ‘
blue solt = red ppt - Energy Hooge = stach, glyugen
2emt test , 2om* Bavaddds __ = r Tpt - ATP
,_M.;. soln boligtho o "‘rdl‘“’."’; = sucrose o swiub - Lreoeh)
(ReD Suan)  (blwe)  baismin o ek Bl TQlucme Nfosmaic conc, i g
) Neuhah = Beil test sol 3. Gllular iv ~Glycopteins - '
Jif ol oot o Bl | Sl gy g
Qllecthine """’? X 4 - v
{o- B- “tot) h(,dmhlce dizace ->miorws 4' S‘f‘w 60”“(“(; chihn 4 MW\"CMA‘J’B—C

. = mat o of dher
*If bot present, do[wjo acd hybuibgie =+ am red 5 Paw mat stady for syntheio of drer cpda
T fpna h%aﬂﬁﬁ wf 0(09 ‘\!{J@W‘D "‘"\df’(n’w

fnl e»ff amrdd|




1

@.LIPIDS. @ Frote 1ms
(@) Str. ot fats (a) Amino cicida § Pri. Str
TR -~ < Saturapd v Unsat z : : .
fH c': o"-.;g/.\(\/\/\/\/\ F“% l -all c'ik ' z‘:c Se‘l 1N (4 e P”l'yl’qﬁh Ohm'
{, g-oLg A AN | 20 e inkomndant s ’“‘e'", P *@ | ZyiHeri. ~hetk +]- chage
{ 1~ 1 - pack close ‘ acle defose Of ? ) o
4 P r_y_q-c. cooH ' ne K, 1CO0H = Cov”
\H-¢ |- Yhyds fhopht | (- hybh DA y
T I o I Ao B S
( condepoatvm 'vm') ?_‘“ ¢ (efls) Jnc m‘. ‘ Can he essenhul © J g pe
i s “Acdte (-) ! (*;;/:.b b‘-:»vr:.' Ackc aw "-ﬂiﬁ——w
[ m B
(b) Str ~FRune of fatz - Raoic (+) 1+  ddah) ordmn ) Eapeit ApH
‘ eiseatmy |
- En S*}m-qu
il = Hell - e bonls
- freduced C H ~°4‘ene43y reJeardd per unid mess (R-g m# Muelwed /,:I)
lao«mpad )(bulki,’ (p- oridatiin ) R . R’ R~ H e
“insolible = X affect Hyo pot At = & g PH 1 L §oH 3> HN-C- e F e
J,,,thxm‘l#*wf#w“ Amino der al N -der ‘\{c Purt 4! p mﬂi
— M L0 i mino min Minus TART P Périiul 3
—Plfohq‘ X bind Z,o vff\;‘: Lot ol Carbopyl v @ -{arminus | eND i R

2.5 C(Lﬁh-(onMﬂ e |n‘0nal' b(ﬂﬁ —{‘1"‘
~Bulky, Xcompressible > Cuohion vitad omang o kiduey

3. Insulaton ~ Subcutaneow fat (¢ seals, mammals)

qv Buu/a/ﬂg, % MMWI% .
-Jo sink /fbeff ~ lnoﬂq@ wembrare
s. Membrany sat: o f = ginle .

(b) Secon qu St

- Local s,:ahal are fovmed by req ca-ﬂmﬂ /Plewhng of chain
- mainkained h(L H-hond ol'f mt kefwee. -co { —NH
of polypep - badchore (R “gP X invoived)

[.o-halis  (eg- hair lcorutin)

- Turns lmw by H-bonding kotmeen NN of

(<) Phosphalipida Shr ( chalizs, iphinppd)
=3 hydiory| gp of glycwol linked 4o phaphade gp [other smally
*thr’mhc ~ hyhophillic head {~ve chrage of phosyhoye )

~ hydmphdbie. tarl (1ipid )
Seif Cusemtrly inbo brlaazz /micelles

(d) phesghohpids in celd, momb

/. aam - hgdbep‘h"u hoad {a,u ag. env,

hydrophtt - Joul fac mwando

maf}mem-}ahz in cell -
rogin i e v

2. L"PO‘W - a/]-,‘f.uq’ [(’)ﬂ SpMY w aq . re

> lipd bilayes

>

[ furn ond Twe nexf

b w”ef’m“"""‘ Ml main~chai co]NH
L 3. 6 aa. rer +urn aﬂwﬁt wm&'l n 7‘{"60"4:5,
(#ry prophan) , whef,

’ Ly max. stab
*Bul
a""q‘e’ thory proline m&e/& }a S'II‘Q.%: J;ufln

femie disbupt helix .
2. f-pleajed sheot (o4 cilc frbroin)

% C-Ted Mi‘wl/s ring ~|ile

SN —Iwmwf‘ldaffﬁ Et llnkd‘n/ H-band
HAO “bonda fovmed hetween NH1COgps of | chain
\\‘//l\/./'/ aud NH 3 Co gps of adjaeent chain dl’ L

L all wiMl'l@p: tnvlind — max. s‘l-u!)
- Chaihs ¢ P&m"l«l /o - Fa,m.(,{u)
J
* Flerdle but Vnelarhc

— Cany erarwaf{c ONH inks coll .
() Chtastent, st {Finc

| p
Jargely hydeephibic »-t‘uvﬁk“pnhf:
~OH gps .(h(hﬂj romphlpah’c  core of mead
- k33 wl
rigd 4- nrg sh- ﬂg:,o 4,;%’%&

Pt
P |

W-owflea%t
W
Regulades meumb - fudidy
%-fv/am ' Xovedy HuR 7 restr. phaz;ih[hpa avnb
“Cold Y Xovedy fivne ~ preve Close peccleiry, Xougsteglh o,
() Sthans® Gmulsoon Test N

| fm‘lcsmw%
(c) Terh‘arﬂ Sir
- h- forad by erfoncy fot of pp cheuin

.MJ wnpq,d» :h:ﬁ '/'° J‘r:go\mall 20 conformats

‘7ln4'-fn hotvaeen R~ﬂg§_ m qg/ma'— PP chains
deveturatt

. Dnsulﬁ brﬂae = SH+t H$-— —5-S -~ (a%l&ti”oa.:)
; shvor@ wvelewt bord¢ —hea} ctub.

. lonix. _bond - hetmeen opp - charydd gps of AA (w“ Mty
~ApH env , Achamge, i\ ton B

-Mk under og . cond ‘\*charqigp:sur

bonds - Ju:lwu-‘ electp Oof CofNdNH
edechopstv H of oH'/ NH
- oo’llcuﬁ\w{g x+uma

3:H

& Hydm,/hdbu laten - nen-pdlar R gp cAwler @ ctr, hyduphit

I Hgmoammo (cew, ) ~
2cn eﬂmm /' soln W1 efwandt, 5 L'Ea‘! ¢
'l.cmJ ”«—0 2.remein homoq .uker a
\ld“f’ Smm/ S'ML. H.0 Qdfl.d y oy
roveded Som 1. Hom etran Lipi
i e o 2 imu’lan\u wt Hho — prestnf

- hydphllic dps fuce edt ag env x



(d) amhm@ Str
2 Assotteds of 2 or move PP chc:«(::’g;?"é&:?‘umpm/mﬁn
- €ach fOwaep-h‘de = Cubunit =
Lohell togetier by daulfide brige  lonix 8, H-k, hydhaphol

(k) Pistein func

kY % 3 Sp- T Wt a
et "> T b

ch clpd on =
C.MF. range of- matecules mat2

{- €mayma4{c/wdaly~h'c © Lysoryme, Sucrate, Maltose
b conghivent chuing of muthrvesic pusten — cone /- 2. Regulottod . nulin, Glucagon (pep- homore)
Advantages of assoc: 3. Receptors - sulin reGeptor, n€wrotanomitters
|. Cooporatvity (see en2) 4. Movement s Ackin L Myosin
2. Bring catalyhic site Jogefher S. Travopork —cire - Hagumoglobi
e e N oy 8 e winonsy .. omb NG piump
4 JSA Juot rkio (paasitly) . Shmcturad - € :
5. pefecks ccm he fixed by vepairing ﬂcwdlub‘um*}. Collegen
r , lobular prodein
(¢) Fibrowo 4 Globule, Prot-. @Q/vzymgg jg;;(n),:;nw)
FIBROUS ; GLOBULAR €n2=bio m,v_ﬂ.‘ Aade of n Wfo [,,ew:’ copaumed. -
STR Land fibres [sheets Sphevita| shape
) r o -
SpPec lengtn jaa seq oy vary Le/:ﬁfh/a& seq, a/nys Some (o) Ccrlal[hz Ackion - Molels
! « GEN — L0
SoL Insdfub — /a,?l,\”"‘bwu‘, Solub - S'pec'f.'c -~ abs -sp - tp- o | mxn
) % = - act chem- bend
FUNC  Struchurd., conpachle ¢ Mefeholii § ofur fun grup P - a Mmhla MZY o?fusm
LocK

(£) & (most abuwdant ibyons puotein in body)
f Qz”—“ﬂ%— b Conviect ,t,zi _;,,Cu, V/rdonﬁ%%-

bv € Y 7
INOV chpn Tw%, ly = prline ~hydvorspuchie
3 or hyﬂﬁy'ys ne
hetital SMmal size , allow corlin
(not K-hatie) into pluce, whore T mect
'S
: S ot ‘e -hedreal i

TROPOLOLLAGEN = 3 jny cheins wound round Coch other

o b H-bonds (NH,0M o) Bryic . rf'eaﬂ

( g aldﬂy, fensie
& bulley §inflesble. pesiime = ryidy

FlgpiLs

= Covarlent crvss - Jinks form
-: Hsine of adj Popecatlapes —- L ns

V) ‘Sv’aﬂauad ctrrcmeremtwﬁ."—m?nma& Pb
FigRgs !, wexkneds .

~ Tewsile :hu;jm +

) M (Glébular, +pt ©, 3n pac )

) e spechic Suf Omp due Ho 30 forlng .
> Substraje = Key, complementary fo  €nz=Loels
2 When enz§ sub (Slfide in Cowect onentatz ,
enzyme = subshede cplx (€€c) Sarmal

"W«W,P&&X{ﬂ—,‘ﬂv adfssieq fouve .

= Aot site free fo rewive fuﬂw.culu ;

~ Puoh : some enz con reczive mone tman 1sub.
move than | leey 7 specfic 7

INPUED =5 Bofty ope

e fsubsbole Seof duriny v
—> Acte st of enz complemantan but !
X pefect —ff'?' -fmr substaje

= When cukstgle Lind , indace & in ena .
Lallons okt sile o ke meutded Mk
prevze tond - A2 4 offecty cat - fun ¢

STR -2 o(-albbin 4 1/3"8[05%""3«.&«'7»‘&1 : ’
= hydsophishr, 9Ps face indeirr hy%ph«lh'c ps foce q%ed
- I})N:MC heem 8,,’;&._(“6“,7 ‘fét“h:‘nd Zw
- Fe‘fllwu h lu)’ll in
r
= 4 subynits held b P° o J
Bcullow cuh

ALLesTtepc -

MECH (coop

Rinirg of 10, 1o Hb subunit
O BmpiG)  Shusfumd

A in remam ?VU 2 sdbund —fo0. “f{mig
Ehatent foubing & 140, —» gpr loading of eher 3
Lo 10 unlonded — ofher 3 q/u;k@ unlond

IMPTCE OF  Sekle Goll Avcomim
PRl ¢ TR .
" 1 bp mutation ~>Qlu = Vyl (6t Aa)
-BStr R-globin -
~Hb aggregate @ low 10,1 . pt
-~ Rec Ashape (sttlele)

(b) ccdﬂl"[""" st - Molecalor Bewis fo L&y

. Stain Srecks - put dixjorted slightly = bonds 4o ke broicen
stained .. veneqy Fo breal<

- - . binds reft nect Fy ecchr e
2. Frovimity ted Yo of 1, Cnot (juot dpd - reundem cathsibn)
3. Acd-Roce Gk

“ Trumfer gps ketween rxfy

- Wbz qps crecile weder- en?
4-Mﬁ HLYadﬁz, m—g;:o’k«r rek do rﬁ-ﬁiz ~ooly

Az €flectr '&Lhﬂlalmwm
§ Onenjels 2 bbb exposed o ettack -

- Poles of dft aa - reoTBued
; \ et

|- Conact /binding aq » Tepp-bind o subs (weak inn) . ez
s la};)osﬁn eub in (avect Onentr !

i - At on homda in subshele molecule -
2. Calglyhc  as R gps mvolue)

3. Qhruwlfuml as ‘MC«YIM'M ?Dumf oA puiein
4. Nom-tsseshil ae - No func, housdly on motein sufee 3



(c) Enuyme. gnergeh'ss | €q

O Rets absorb energy frv sumvundijys
L pKE
G A efpecks Uuions
L Herma! optate. —bondy Hhkely Fo breah
o GO ®‘F“L“'A’W'gh equytza) S¢ecc.
@) Mepouring em kinchis
fad pds QAFO-..rle=h .. -
@ Inttrally, cubshrede in excess, enx limih
,ED é} Loall acte s He occuprel -
@ 1 ® Afier T, subshale limtdig , om Jn eccers - - -
TR @ AH et = pdt - Horta Ine .
MeAsupemT. ’

|- Rade Of piAt fomads - - amet qu

2. Rate of desapp. of sub.
~ - Cnhol — beil s ~> dealue enz.
% All otrer fadtm covolant

() Enzyme inhibFhom

- Compedrhive > Non—competitive
|
Inhibior :ctr. MML/ana'fv-fHL‘ Inhibitor + e red Ho sub
Bind rew. v acte sile - e enz—ahb cplx on
g Commpdie Wl sb) | Gthe dnam act ?ﬂc i

Javallable acle <ites

v
for subshate bc‘ndff:ﬂ U A globulor ot of ez

J ) oty (e * recepts fo sub
Wiﬁtnh& ovértorne ! E#'CCI‘ MLMOMM
by # Tsl, Tchanee sub by +T:3 .
‘vinu\ﬂg fo acte (de . \ ,
ompand o iahk - { Rake of rin s widh
;  Mahibider conc -

L [nhb el |, il = 0O

i
H\g!. fe 1,V reacius
e

- -

I}ZD in“o .

‘ Comp - Non~comp
| Km 1~ fame
Vma( Lame \L

(€) Factor offeching mide of e ~cat ren

= Temperodure
¢ & © Below ept * 4K — Aeffects echiiioms
o kS — Pmolecutes have enmgh
o0 energy o pews over &,
/;\ bz 4 fom PO
P Tont < Mewmp, frate .

= at- #

°P+ 1‘@% -—-——————m q-l-(,;:':.) g } leﬂy, ®Ro=2

® Above op+ X Break N-b,TI-b, hydophb.inn
e spebilive acke umformatn -
Zrenz-denatures
B Aot Site Yocomp lenmentony
o substade, S yrea

Excoss HY or oM™

_.>EH %é
I A of catalykic

: o adfe it~ L catulyst [binding
‘ 2. oieniz of il o

= Temp L diphupt Tonc { H~bond
L)Qgpum;f. ~» deneduve -
Ars mwat- dnc

A on Subsshede
€S - Lomphéy O L f info ccts site -

2
< no €-S cph - No catalyais ©

- Cncenpate o em § subshade

3.

V,M _____ 3. Rate levels ﬂff P e
Vo 2 Ralef ¢ w
Slows
[5”'&] Vn >4 BMW‘&J
Rate du| Tepe] 1. [S] lim = acts stles o onz % fully ooy
Whon enz- limhiy 2. [sTshll I but M more ach caen il

2. £ 1€, cemad Limihig , inlep of T3

@Mid\adlk et = [¢1 req, Yo make vyn go at Vo max raie
L> mecoure of offeniy | Low K = $Ts] needed o BVima - foffin
of enz fov cub - High K * 4 T5] needdd Jor §.Vem. dffin

(@ anggo.. ﬁie!_ula-hz { actzts

-+ Corhot enz avadability
)- Rate of enz prod ve mkofem—w@”

2. Cellmlar ardmentalizats ~mulfple simult e .
= Belabe “sub ¥- r¥n
= provide enr 4 rew

- oganize um inks PurpasW pathways ~g. Frebs
= Lnbol e acle
l. Post — trawolatyomed mdddtn
" Phot phonylahia, glycocylactiin —~ phasp. of glycgen syt
- inacte ’;reumor Czymo&e‘.«.’) .-fefnwgm-apefum-
2. Aty enz wia locale +o diff env-
'Ao#ﬂu’.ﬁ/l‘eebc;n\t] e

“low pH — hugupH - mwe’l "
‘ oclic v of hast ak
vesrtle —> ackvalz

7 Inhibdoo {Activednr - Jeadback (end pdb) inhbits

= Mlestesic rgqulate Cond p tabuint Gom €1y in Piliney)
- Pfein's fane @ Isie o#u/d hi ul
f"h ardter SAC. I:y IKMU # i M

witnia 41 f‘« vivio

Lo cremymes — organic efactes (¢ - Vitamips)
Ly
- non~ in cub nec caf actv
et i ¥

= Allstere enz — 2. or move s ubundt (§°5)

Lewm subuni® hoo Th own aste Lie

- Cat actt ctole (celared) - - - Naffimity
"Gt nacts stale (fovmec) -.. Joftmdy

- g?ndwa o allostedic. ooty ctab cat-acke i
7 -inhb stab . inacte cite .

= (m ral & in | cubun A gl dfher subumik
Loi.e. binding of 1 adv offecs all subunits

= Sifmoid cune Y o
fahb
£s]

2 enf shates



Blo H2 ‘(2 CELLULAR STRUCTURE $ FUNCTH
"NIGEL FoMG ——
O MmIcR6 copy
(a) LEM, TEM

Stain cald v gold - binl Yo cedain c}«da'w
; %/h’mle‘m Prvoyph s
SQM Scafnm'n\tj Qledm Mibmwpy \' §
“show Suface of speetmen (30 loyk) 1
TeEM  Trumomitssion EAeetvon Mrmmom ‘v
=>show thin ceota (nf sh) of specimen (20 lodk), g
2s Some w'aamai sCctns | some X~sechons

() Res § May
Readudn Min dict M\j  plt com he duhppuchad
f- o ofher (2nm for € mix 2000m -fdrlﬁ’/l‘)
Mogrfreads  How much viewed. imape largen Ihan actual

MWM
Cafle mﬂ fr ey epuse m::u -
kaau mrevomder | unid s 100 mum
b no of unis o yepuia frativule i comude V7
Y lergdn ot dv of eyepuie frafitale rep (pim)
X‘W::S/,mli IUU=!O/4M Iz 460 = 2-3 it § x(,go:/.)’/upy,-

Megnecats = L2 =

b S

(b) Nuclewo

é__%/ euch .
NUC gnVeLops = Double mawmbrene . ’ :uc o

— W] humerow hudear pores
IV et nudeotides, pistedi C‘i-@m,‘)mﬂef}
ouT: mpNA, ribgSemed RNA -

() U Fractvomotury

- Houogenize ctdd — dshuyt cell 1oako, mom . (¢ sonieale)

- Gntnfuge : sepasate by size /denorty .
W mogt dewss (vovally lara,ed)ma,“wu,a prt fiat
b Supernatant removed § cenbnfuged @ even tspds
'SM‘!W/L“ W‘ Oﬂm ”n‘

[‘t‘hsm Chan g0 b]
eder . stgnal

PNA = In inlerphas coll , appecs ao thin elungeted
Fhrends > chvomotin (oA + histomco )
[EUCHROMATIN ~(onsely corled, ek, deppuee
) 2 javdlved i ppAK on’d.
[Hererootp. ~ Fihtty coiled ; totain (tdas)
By quinme In mRNA syn .
NUCLEOLUS - 0ne o mume nudtolt ~» vl [ike dovk shou
- 2] DNA, pum, pust
- Wheve ribotomea subunizs aesembled
- taudeds = cetl M astsy 12 pust syn
ClG OF NUL = Condeum hevdlliawy md of cotd (dwa also i
- Ggpulede pt-syn . " nioet)
(¢) Ribosomes O
— %
= Ribosomel KNA'*prﬂfé?n o %
- large. subun? +small subuni
e Qo

eukangete 2 g0 < (4oc+605)
multp ribosome Syn
I prﬁ}le'?n cha .
Lol :C(‘Jﬂosafl -Frv’cf prvlélhd at —func whin C’yﬁza’(
/': R- €R = prafeins fo . inse# into memb - .
[fnll‘;;'o Bwar] =~ F “(’H‘&c “’m"‘té}'ﬂf,i'.‘ffm )
on prit Syn F b ] 2 Secreln ouf tffcal,

S s R Cnbrop

- polyseme : “s-hmg on bead "~

(d) Size of cllmlar emporents
Nuclews  §-1U ym
hlonplod |~10 pum
Mioch [~S pm

.Lyxcgm d‘z-vl).fj,la;
Cutnolte 0-3-0.5 pm
Ribozome .03 um (20nm) -
Plaemamam 7. Snm .

G CELL STRUcTURE

7 NuctEUS
W,
/ SMeoTH €R MR
R
pouGaH € Mrzmx:m 2

T VESILLES VIS - ) Protedss

— md pwldn
‘ma ; —— Goral APPARATIS
SECRETORY GRANULE prcein

¥,

. PLAsma Mmemp

* Flow of pusteis prd
* Flow of vwemb e ; dynamic o-»g, }

=4 Van/«'@ propi e cello acte Seenching 'NP«JE .

VAR.ER e s

) Erdeplaomic Peticulum

-Cdemsive nefwork of crfernce
(rembrancouwe Fubutes § ccca)
- Ouler mame of nuc env. tombinueowo Wi ER .

Y
b va o eR =&

ShooTH _€R SES | pougH ==
- Mem oppears smeofit b= ribecomas shad cuder suf
- Cixfernoe rtubular | Bappear rovgh
= may Umneet wf golgt | el mem | - usiernue appear fatened

J — Func J
- Lipid < ynthasix "_;*'C:ﬁa‘}:r'ﬂ: | - Tpt of prot syn by rib orset
|

2 enfer cxitmal sp, , ,verds
£l info sate tonf " 5d of.

2 . Molitieats of pret
y ‘,Q*Lyrwtylaﬁ;n)

3. Membrare /th’h.o’lfpiz Sym .

2. Carp synthess,

|
3. betex s 4 podedns
Ly !:m ir’s)uz " :
4. Sarceplamic ret (muoded '

e Cot —eomboce |

(e) Golg Apparafua

Stack " TRAN !
- HedHened s fewcs
m-gwd Sacs (:A'xie'cme) "MW 5 verciel hd
+gaigi vesicles maﬁq{r as ., TRANS 4 %4
Rier Loetoct
- »L'uu Y

FUNC |
l. Chem mol . 7"4%&/{,")‘14 F RER/SER - ¢. rb chatn on
- Sord el complelal mat fo dte park of call OV

b out
‘;1:&& of Ksosommes |

-2 gl‘n&u(ar s ]’M

2 Vertchas buddsd otf fwre v cell yuan —T@loce mesm logh do endooyl.



(P) Lysosome ”
TR - ¢ ingle mom
- Hydwolyhe enz inoide - - - profeace, lipuse, nucieme,

[ me, -
y:‘oﬁww hy&o’lafx

= Acidre conkeats Cncc-ﬂren;fum) ;
B Condents of coll % ey . o hyhlyhic enz acd reltd

Fopm. _.
ATS ~Syn en RER. > Tpt 4o Gulgi — hud o .

Fune . Pigestn of mat faken in hy endocytosix (fod, fovein poc
L{ysosome Wi endo sovmes wlod(fad € conlent-
Luseful [dts cbsorbed | unwantd plk epellid (esocps)

24%@%
Lbreakdown unwanled oh within cedl o oW organcies
B refurn brken n pdbc +o cyfop « — retnne

| G Miciotabules

MICROTE = Tubulin moviemers ~» hojrea
Jom hiVlow Jubular, Llender sh . — Sk, st
T Gmuh +)- roddita fremov of Jubulin Subund
: ankb * Chemitals < cochitine
<
FUNC | Meittaim chase of o ~ e@d cyjockeledon
2. Chremocome hiovesrment
2 spmdle frhre pull chrometomes cpont: dudy ol dv
3. Inbactllder fpt
< bohanncs for ovenbed flow of cyfopleam
fer (&g cypfoplewmic sfrecmizy )
L sk on winth V&4 redls move (dynetn curmyy
4. S component of comprvioles, Cf)tmaﬂagd(,a -

3. Release. epz oulside cell petectc
t breakdown, F Chacetbnlor condeit
by - sparm redecns hydusy i ens o recetr ovam

()2 Centrivtes

~ Paic of eylindvital, md~tie shr . pas noet 4o ecch otvar
= Ips oA mirnrtubules n a ~Nag
"foumd @__CM"VBGW ( micuctup oy o) Close Jo nuc
T = s
Corkvcome : all celf
Centitole @ Y ia hrehu Pl&w‘h (l"fc-amhﬂb,ferm,&@m)

Puring cell div, contrste rephads ¢ pove 4o Py el

Fumc: Pote to nuc&arobu.—%ﬁmﬁcy
reg

4 Audolycrs .
L cell = apoptosis lg- tuil of fudpote )
)M : y ovopl
§) MiFschendnim : hi /a,/{_—,

- Sphevrecd [rvd-shape , ~Lew-shaped /bic ~chape
~Peuble meam - Pouble mem.

Linlemem space ) ) - Shoma (W1 stach groing),

Linner mem ';'mh mm*z | - Granum C@m‘.ptu)

2> chacks o Hhylaloids

prj ke S&n?»fw:ﬂ Mah;

%
(w Pa.," gru-‘“’*
Y ean

-~ ouler mem [
Gz
n, m«.cpau ) ’
Mibochn - makeiz | e

—

“wse cunlght +o typ
fe conind T

\
Ieole ¢ {
J ke
A ATP h ox . { fe photosyn .
o ot o | londcba
!

(k) Gl Wall (plant /fungi [ borchen)
1~ Carbs ( cellulese, hemicalludose , peotin)
LGt sueg of cell -

Func ). C«mfe,r preacure /Jdé
~H.Oenler cell vin Otrusse |, Shuchutd app.
Lol hecoe wﬁ’,ﬂl'lu # ’ﬁ‘:&t“m
2 Torowo tspace btwmeen mucitibris)
L atlow minerede Seqlde 40 rnome aloﬂ Cw
lef- apeplacti rnde — oot e |

SATP syntheut  (stalled pacgicles)

-
- %‘N,; Intermem space (' Thy lakeid <p Pl
oY = Inner membrane  fhyiakeid maa | )ged|
R f¥ \
L»H{ ¢ Miochom el | iop. $ ApH

= Endecymbishe theay

~ Migoehon § chilorop - dpnved ka«Z:ﬂu .
L ancedhal, pmvm‘%uffdp%p. W%W-

By, & } confain Jo$ 5 3
%-»ep. Lhome cDNA .ogame, (pwte
_ enz fosyn bNA{ prot - .
(h) Vacudle

ST = Fludd - filled soe beund hy stngle mem
Lanioad cetl ¢ Smadl, mone num vac
“EPlant cetl cenbul vae cun Ir({ '/vmplavf(l"'
L in- salhs, I‘vg&n,mz,’&m*b, gk pht

FUNC [ Conc. cedd <o drunt U, 0 into vacuole
Lmedinfein -}I;—ao,- predsure for suppwd ¥ herbageso p

2. Plant cell. provdn — vacuote enlouge (TH.0) . ety
§ W pin roy/upmgm = frovin
2. Pgmbt - coloun infamez/(mﬁv ~ o Hroet animals

9. Stoage - food , woote pdl (en.ovalate ysfab lodec)

() Fokaryokt v Culanole

e - PRoK .
Cellsire  Leirfer: l0~wo,umﬁ Smaller * a.S-l',wwﬁ

Nuc. Nyclew w/ nm.mlo,w No frue nudeua
RIB. 80S (40s+60S)rbasomes FOS (308 +5a$)
A#c«dwdh%crfu. No E,k.forrﬂ:mmo')vQM

srG . Many rm-hound ogevelle.  Few relle

& vinoie Magg < Nuc, mrfpC No neu ~hound W ;
ngu. mem : Gulgi LySome,
SR, veaitles .

(also WGMW modenad FW@)



(MM BRANES (d) Bole in inter cellular SHucture
wt : muat date . Cell- - + adheve
(2) Membrane. structure B Bk —'M'fniicu/;‘lu(-lnn- d gﬁ;;ﬁ ; e'gem gd d{f::‘; Gl iy ezt e
N~ “fremo funi - . . anche - shin =
“Fluid" - dynamic ¢r ,nrvf #phﬂphdp- in comt munt AN - im;anw:’l:-z;‘;{' ot
Mosey i ~ random anungemt df embedded /atached f"’{'
e ‘ 2 . AHachml - stabflive cell Shape
g% Phespholipids — amphipa+hic +o aﬂh&hl - lof of sorma mem - puo
EB () - dfhs ladenlly due to wek hydhphli| ~ g - infgprng -
oj% interachion hotding tham -pofher
é% T rews flip-Hops (&) Fadkal permeabilhy of mem
o =0 —Cholesfeol - Sl[fh“{ amrh;pah'c [OHJP) P’*m” ®; ” sy e
w ¢ a yfelmm e s Lu nee May Crcs More emly
{Zo:—:al? ";mbmne m!ﬁ::‘,‘ "‘Yd‘_‘r"f'hi (m.a/ba-/fd R) ' than ofhews
og:_(:)\ Unilateral G m‘_m) Mgion intxt W ect ag env ' L lipd 1% - Vemaill non ~pdar mel-
%__7_3 injriaie prot L ~hydsephidsic (non-pdar Rgp) " x polas [ lasgge ol
ggf . g5t intx. Wl phogpholipids : Ly ,\n,l?ml +pt prot .
== eiphera| . —
—> prot - "ﬁ embed el 0 Fune —dllow renfa of eqtoplasm ( separade cll vs et env)
o= =0 ~ attachd +o inepral prot - 4 lizats (wihm cell , withm opancles)
| ~ may ks d¥tachad o fibras /flaments Kempaysfan / af
0= =0 ‘-Jum‘w env fygpzaqlm«! acte
0= = o ehactlular matrs /upaskelotn L, i
3:5:0)' 000 (zl}’wl"f’ﬂ usually branghed olgpes L Spate separsia /seqpenic] op. o proceetscs
== N Glycoprdein | carb. ;r{,‘eof into e,,.;a;,,, . allow en 4o ciccumulate Ho 1 conc (g lygoryme]
. Mvm?t nec |.To obfain nuinnls Jraw mat (g glu)
- 2-To excrelo wowle tybstances (4 urea)
(b) 5‘3’(4/6{‘}'&0" Of M,/’tu@gi (wjo hg ? var V'fv 3. Secnrele waul Ju’vjemad (g l,a;:o..e,}
) Genergle { 8 Chom,
. % unsat:cat phespholipids * ) mtcdm “ " e
_ . S. Mamitin pH , lonic ovnc .
unsat —» letnlos ~ pock les ﬁgm, = 14 -
~ freeee@IT if Tunsat phacpholip - - -
b g ~Solorank plants 2540~ uract in windes- . | (F)Simple. DFfunon
2. choeasterst Def — mupnt ot ions [molecules (Hhroygh plaoma mem )
Waem 2 % foo uid — choles. reohnct phaphatipd momt = down a conc (frad Chgh comc™ = low omc)
. —Ohﬂsdnnrg\rg..ﬁa&l“pw = Wo use of enzigy -
d  Yioe fimn = cloge faolan | Note = Unkll conen =ConC pop (egm) >
- - euch moteewle mowes indep of otter coc (e
(9 Role in cefluler —func/ﬁﬂ €G- dffuoim d{@ag& inled of cells .
l. enz acfe =~ mem '-pmvﬂuwf-f;r,_phmlfin Mechn ~ formethén of hansiént pores in mepbrane
= prof but into mem / form cplres on menn(immob) (4 £luidrhy of Ml = Move Fremo zat pomes)
vl ac cHe expeted 4o surt- ag env —sdvat in hydwscabm layer
T4 E-dpt chala, Mllaline phaphatase, €& . Fags | Molecule e - Jsier, T rale of deft.
2-Signal = mem. binbuiy e wl shap= comptomontng 4 ~ . Molecula charge - long ¥ pasc fhra hydrphb cone
tropnaluch chemical measverger (hindiy siic - | tiglycepet/lip) - hydeertn shell 4‘%&0&42‘;’,
“On lgand bindirp — &chape — ‘;Zid Yo cyloplammic ~ 4 charye [maos ,J e
- Convey meg 3 .Molecule polary  -nan-plav [Jinhet wfcme ~Rrate
- €9: g-prot owpled . ;
= e CJZ“”MT‘Z”“WMW 4 Temp (rol- k&) = AT, 4 g 4 dcflusion
tv omw,ufghflzga« -'glua,u . T MT ~mem leges intep
e / {qu*“,@ o o
3. Cell~cell, "Slyupwl/@lyloltr-‘% —-’dwawﬂ-y afca/t chain S. ﬁq . areq . " - aran 1 rude
rewy = [ve on et of 3 wa rod ")wj\tc grad Akt
- ofhar cells ' d - # mech !
Rewsq by mem puot/gly- of countercumen :
- ¢f - mwoin ( glycoprl) _ .
d - sod out embwpo <alls inko -I-mu{ar@a'w 7. bzfance dxt, | rale
T stf-receq of sponged
~ rey<ottin of foeyfn Cllls by tmmune sys K




(9) Facilitaled deffusion (j)sulkApt .
pef — movernt of substomee dowm Conc gl 'd"”"“m“‘” % ,f;”‘ Endocytosts € expedt Envoylorrs,
~ by 4pt prf same pnech foegml

= wfo doneot wse of enagy |
¢G = agmapor s V'—@al-ed Not [ ¥ channels . =

Medch  Channel prdt — trapgmem prot wf faxed 3D couf ==

- Pravfd,e h\/dwph/ilic pove aceess
mem  ~ sefectv -ﬁ’ o cesfain o=an
sclule -
e
Carfzo— - - prit Coﬂ:h'g in Za#w( <.
piet _’:ma%oawm"‘f' O-®-&
mlgcale binds - J

- move sélufe acms o shgpe & -

fociod (. Cmc 8'ﬁc’- Ry

& Saturerin

2. Nr of carraw [channef - all 4ot pet used /
- Chane of cilliivm a‘l‘:¢ 0 lu‘n&U site
- 4‘sq+’4'fff! P+ A(;:,c"# Pn} /,‘Mﬂ.,ﬂ

() Gsmass & HOpol

Osmosis = ovemt of 1O £ £, 4o LY, mygh a
Paﬂl;al@ mel-‘e mambran,

Yw WQ"C" P°+ = ‘)tmdl'la{ 'ﬁ" H.o h/ﬁw (Pg‘l,o) 0:’“,‘”‘)

.Ys colube Po-l = (—,,q-af}-ly\l which sélube | Yt‘

Y Frasune poil = Pasure by clll, wall on plooma man
r =fugor p ( by mem om cets naalt)

ANIMAL PLANT

M 4.1:

Woss B,=F, . . R 54 A0
re2.ig P . N
-2 Tk =X Ll Hpglont O Ix 2k <x =

- - -3 Fon -y = -y
~ ® o P atonik E‘g - X o
- Heo H < © o 2H3 0
G B
t lysed | Hy0 out

* Pt of incipieat plasmolyse — S0 % cedbo ,lwm:l,aacl
Yufz‘%wzzag —>cam +elb V. celt .

T (5) Act 4pt
pef — v of sub . gpaint ame grad  Mumt in | iy
— vl carriyr puA
= w/ Enugy /;rTP expenditune - ‘
e 0GR
Men = Carrier pwt alt hetweea 2 stafel - $
= Not bind fom mite
~ ATP phqphﬂy/qh' _ /mrl— A'de‘f .n&(Fd Na*de ocd
= Kt hind pon el
= Lots of phasphale . -« prt refurn +o ong confaipel L

Infolding fect of oM euf "’:ﬁ‘l,,f'g € Secretion of macw meleoles

mem +o -f"’m.l;’a"”"_' P’:”’- by fugin of vedicles wf
allewiry cell +o acqpine a mem -
mamcrjumwk/paA-W teckly P loom

= Secrefs of waoly

! = Phagecytese (f’akt“l’f)'q’imf'?fm - seoetn of manf pdt

22 Pinocytesis (fake up £)- 4 g cul

(& homones)
2= pecepins ~madmied cu'l':-lnk« (ef Mucks ceMl)
endsciplosi= - - '_cq'up&m (¢ remrsianon)

] fra m
~ recepior prot on cell mem, ,zl..d.
choctul g goelel ¥ <=L
-coq,cf,ﬁ/madw{’m«(

layer BemiL
. Lo s L o

- helps ACquite bulk &
even if epuctllular cmed -

Endocgletic mech
R"'@P""‘J —»Lu‘gam] bind Jo receptor

ALL - Cyhoskeletal Hlameas v v ATP
Phegs — o for odte WNITh esyulf padck
T T ey sk ot po
AL - Cnda of edemsion of plaoma mem Fuse
L vawute confauritry solid matter pincherl
0fe ¢ into eytoplaom (coefed ves for recp-¥)
— Process vacusle
Phogo — ysogowa. evteuing hydeslitic eur fuaes
W hyduhpe padities into sSluble pdt
—Mxefd pdt aktevb info cyopleon,
Cxoeytotic wec,
;TP+ vasrcle (eg budded fr Golgi) moves Jo plooma mew, .
-2 mem fmc vhen in contuct
~Conlenb of cell released do extocelular env.




]
GMITOSIS § MElosIs
(6) ChromoSomed (b) _@_ﬁf{i
DNA —» Stri beads’ ~» Chromeadin fhread — Chomesome G G 1) ! Intevaive celula theors ~ Orgarike
n-hg:fqoht) Wnin* ONAThithre ehvomiadin cotlel ’V(’ ! \, 43“0‘ ) n r ;Yn 'rx :’,:'N‘zh
emchrmatin (1t0e i) MGny Hmed, < &16‘;“;‘“‘, ~ATe
Welerech Ghghtly 1) condanoed - 'KG o 4§ N
§ £, cenbomere ) S Gyt : DNA replreation
’ foma G,,S,a - DNA replteaie red arownd hizlenes
\_i skarchw"w*ﬂd MQIOSIZ % cghmmwh) 5 Wﬁﬁ:c - @ach ohwmes'm:m,w new hao 2
homelggous chmmesomes | m-lraal ong . | 7 Lentreal, uncemdewsed onB mel .
I Sim stee, shape, comhom | repimaiel f- | zb.mmtcpazrdap - canheles § Ceobusome. roylreake
pos ¢ staim q ,m#em 1 g?;‘mnﬁfe ; howtgow chrompsoms)
(ocept L& - +0at have X-ouer . G Ggap 2) * Intanoive cethular sywihais ——gm:a“;‘ﬂ
1fe- ecch pareat ,»2,1 diplord a\;”;“;@w e b piretic spindle b ~ATH
L Chpeatie) | | 1 haplo® Sensttle chrosiils 2;5'““ +o fonr-- -
@WWU loci | Humans: | oy homelgouw chrow.
=46, n733 | hmk{m‘om M
% | ceprtrowene = | chwomasome ‘ Xcha@eﬂff"‘"
() Mid § M Pmoeg n = amt chremasemes  (n0)

Y MiTesis § MelosIS | MiTosis $ Melosis IE MEIOSISES T oNLY . Y—M’L deA mw"m.cm')

SPINDLE NuzZ | GENETIC MAT CEATTEE JART MET |IMgT 2
— ﬁbf "r'quf' Percail vafue
PRopY. - Centrivles move -Nuclesls | RGN !
H | hopppolu dzappears | Chrematin condewses Chwwmalin condorges ani\/ 2 Y |2n|Y
ﬁ.")' E -b./omahmww- to fom chromotomes lcl;i«’i ‘LS\L
’ -Naclear I
’Ag}e« dy envalope = DMAalr “Pfeﬁrao % sigter bivalers  Homelo peirup ;
iy 1’4';@ daorigis| - chromatits jomel @ pair wp  via s ;g;:: ¢ fom 'é’;*;—‘z’i@n 2y ’Ln,‘l-l nV
form , attoch Cenhomene =fehal.  biyalents - propi | @prap
% knefochore X-over.  Non-nultr chumatids
m 2 ofh ouo chromes
chreyma.  break § rgomn allmmj
. rmde«q%(l Cuwcf'm')'
METAPH | -Spindle “""“‘I)’ ~Chromosimas madvh -Chromasones ,,,,MJ,; B 1
| fomed . @ rwlaphau plate Iwz‘ reiophest plade by L
bules | linslochors rrodtubales] ||
,_alt MJ@M e @ - ’
I"PGBHA +0 )rfndb axed | mplﬁn 2W1Y2n.o,\/ 2p, QY n g
Calignin single ka)"l’ rapdown ovdsr (indep ; ! |
' (fﬂ'lw 0’4‘«) wW)(ln Palr;);,
- Sach aurhemars aftacke | -EMWMW r
A ' Yo a kingdoch Lo
e o 2 st L.
e i pilE TeAaEl &
e . 5 S
ANAPH n:;ﬂubul& \ - Gnhomgre div info 2 & | 7o ’fﬂ"““fwfa# -]

! L mojor pét ! \ w y DO!ﬂ“W mw '_-_q‘i WF 40 opp- poles, (. l I L
owedappyy vef puked by chodening |4n 2Y |2 Y |2 2|20 Y
puh rucschds mus /g et | et lavetochone micsstub Jcent shily Lnboine| Canfins
Spet ov st Vanshochwe mMMula chnmahis ol x| dnl

 »Elgate ced | 55 chanwiia - il attecied —

<Lop Sﬁm(!e —ﬁbm ~Nudlestis ~ - Dawghitr chemesomes 1'7 $ -C
T H refrmd reach Pvlc,:an‘ "“'@ hmamh:;ﬁ;h ‘
fNudweavulyq tengthan info chromart 4r 2 2 ‘ '
iyl N capper df 3“@ oppesrie rofea ;{, M e R
| | - cleav el plete : . s |
chvomassmes l Shz‘ﬁ'“" P \ Chromakin ‘m”é‘g? . a.'&l
ﬁ:\%u AvmAL cELL . PLANT cELL
- Cel mam brawe invagivales +v regton - A sovas of flurd -filled veicles surr by menn |
frov- occupd by spimdle equater e e ot ooy [ Y 2xY [ |
- Cetl mam . in rgiem ©F furrmw jonupd - Vegreles fuae — form 2l plate (Acecs 272 3 kY
ake o," .t v - Cordonts o m.uugmv o p;d"d';'ichdtﬁ |
Wle lame(la § el wall W i
- Cytoplaom a»dlw evenly dxt _ Mhm s el v ol
chﬂ (NOT oopereqis!) 'wagewm Vm'&‘%mﬂﬁdd”ﬁm s




(d) Companson : Pt v€ Mei

|.x0C e mel
' - Somattc cells - Precursor cer cld @ repred ofunn

2.Typg -

ouve, - Haplotd /diplod cells - Only diglord cello
g Mo N _ | o |
‘f .P"'T Sama n chremaoon/ ﬂ

o. H14.
% porent Wff:.o ”1"{’”""“""’"‘”

S. Compare phows by pheae (ne 1-F o prev pq)

e

() Signtfrcance of midogis

(. Genefic - 2 dagghter cello :came no § Hynse of olemeiove
Stab. - Gentheally idonboal — YVor S geretic stal P
~ Gt replicate & even dat of pavental DI
2. Growfn = Ne-ceths 1, rem cobha idenireal o exishy cetlo
- X sama a0 of el , each @l jut pron bij !
(Lsuf anea fvel, Xeff defluwiom of substoncs)
3. G - Repair [ wom et +H2sues
replacud - Pamaged ciho replacel by cole Tonhial Yo o
L g - rgen of duls in Itz arma :nJMm..
4. Aselzzd - Prod - ideadreal I'f{.l’my
- &J } & v llgfl
rep n stable en ﬂ@ﬁkﬁawt
- Qq’,,j repad — csleniee areg
- €6 u\?dadg Nfﬂ:ﬂ :ﬂlb'aﬂ‘h N¢ SMW,&U"I)
padtherogenoa® 3L(W o — adult
( wale :fla,.f}ztv‘”“")

) SﬂnC{-mna o e

|
(8) Cancer oMo

Cancer s Uncorhatltd cetd divsion whim Cells edcape civrl meck

g"wai:tn”v k. frodo = on _’.ﬁt’on (aa:n)q,fm‘c
celd div + Astr prot prid — Aenv actr nentel %)

-y N,fula‘fﬂ (- X breakdosn
,r (M.fﬁd'ﬂ
- -4
pret prd e o

2. Tumour‘.ﬂ.("mgaroaw ,.”‘-‘-‘15 o ()m’:;lj’qnz)

orty func s suppress cell div - ™4 cedl
i L /D:’;’;nok cpoptesis J d,,.,,—égop
;(-)-’-'!54’!(4‘54 CANCERLELLS :/vom CELLS
|. Genes i~ /z;wgﬁn':;s W:—Mo-onuw
iy~
3. = Abnormal puckei  '=Noymal nvoled
Ch mut = Some dup hraalel!
f - some deleted |
, (
4. Growih :- Uncahiled godn = Confroled cel grevhin.
s. ,’Nom.dswu»ﬂ«.«fadw" Need fectw
6- I = Mo confact iohbdas = Comfact rnhibiFen.
7. | - Do not differedmie :—prﬁmk pro
f M - ; fo fom Specmbead
§- ! -Angm = Mo angleperedts
' (abh,d vuw“) i
9. ) = Mo apeptesn (= Apop?OsR - limdo no &f div
. (_hﬁpf,”fh‘.u, E’ :
- - ./ - - . - -

Formo fumous  — lly deatreal
= wfr ! mutant ced
L; Bm,en:.sltwdrwﬁj R ;'-spaea.l

L Mal{?md f—nald’rvwh\ﬂ , mefottaosT can occudr

Metostaots -t nant v break awa A sie
and dﬁv:lag oFan ;:’;:n of 1dy {V'az;frj;/}/»#)

- At rew s@e, uttiply fum, 74’"’ 1now fumour

A. ﬁmaploﬂ = Prod haplerd gameles
ga i - Fert: lerd qameles ‘
Sexual reprd 2’."&: dg?.a uj;w —)wkﬂ uﬂd(
- wlo me : fuotm of fameks will neyulf-in Nx2
-1.mei kegps chrmosove N9- erat i
8. Gk var = Deustly o gones allaw adegiels of pro &
~ Faveure] genss for favoured draitc fsuroal
“s ome iad hans fhase, paes o1y F, .
L occoumulah of fav. herflable daid pp
Effinas o pop
(.Crossng -over - Crossipg-over of sgpmis of aonsts chromahids
(chew dief) ok prphes | of musca | - )
- Now combt # qlledts ~ chrmsstnn: o anmdd
2. Indep undewt = Puring mefaphan I, Ol""wgfemt of chromago.
cw st in eich pair vf homalgtoes indep of oMhardh)
A aa BBb, ~Puty Onaphac T, chromosowes of |
Jmei T homdligowa pai- tepaaich indep of e piis
NI o NG e SO ke of daghler el getey @M hev)
0alB8 or adkb  ~ AlS, dungy mefaphone T , Nom~ ideatveal
|met s i3k chromatila gep indep -+ -
A2 Ab aB ab - Diftcemtbi of matemal /patenal chromes-
in danghte el
2" et pawedea -

(h) Factors T chanw 4 cconcon

{. Env..fuofvu = caredn
cammodw 4‘0/vn;§qu;

2 - Cedain infechs —-cma.\.‘virw & baslerny ¢ paraores
r
L apna _V:mmdgeu% heet ced
lo_cuwpruj immane gys .
~ tmut — cancer
~ €6 ° Humaon Pupilova Virso — corvizal cances
Hepatdis B ¢ — liver e chane
M. p)’/lb" bacleia  — coance of Shymack

Hamape linig )

Crudezcle |, musta gew, orient
Uv, sprokany ,.soel)



Blo H2 @ GEnvgTics

NIGEL FoNG—

@_7719_ CentraL Dogmn
(a) Defs

Gene= Spec. seq fzf ONVA puc —> codmﬁ fu— spec - seg aa Bpolype
Gntred dagmes = Flow of q infe DNA~ RINA = protein
* Gone expression = tanslats + treinscrphion

(Y) Fearbures of q. code

(%) Roje of pNA./u)}vj suitfable $fove of 1nfo

STABLE | H-b bet ambidf ~ ctable double heliy Pasc oa w/o
moLec -!‘fmnj cov. /oho;ph.dfeal-ct B - seq, l‘flfm loss 'f”f’
AccurATE Weak H-b allew sep F Strand fo vep , refom Acc re
RepLL €ach Strand =f€4ﬂf lafe to ﬁm rl;w <hr M(‘-lv'HtPF
Lomwch" fvrm theu 1‘;/:.19./:a,‘nnj Teatical
PoueLe | Rocleup ~ can repair |damage /mut sh } Pregene
STRAND W'v 2nd a5 mplqk hql-%rp@
NEO k% .
;’-GADILY weak H-b - sep Sh“ﬁn- hansen'p Info aceasi
utiuz. | Comp ke fitntul dpg-sRAA - prot ¥ usedsie
‘h’aﬂdﬁt lvy I>7/5

TRIPLET conic Every oa coded ﬁr Iud 3 conse DNA bages

Nec 36)0 P Inuc— |aa = 4aa may ) inse
Lnue > jaa = $qa may 20aa ~
Rnue = (oo 3 436 max —€noug h

-

bsGemrAate  Some aa coded forr Ly md [fiple. codon
NON-2VERLAP  Read s Cuccepsive gT #3
CONTIMous  Nof punc:‘hﬂkcl, no rnue tla‘PPeJ
SRTISTOP  Skrd2AUG  Stop = UAG JurA/UcA
Read in conrect Ma(h}w fc«m-‘ G%GM
m#-rh,:
UNlversaL

Same Frple+ codes ﬁm Same qa

M any §p
Beses 07 8 en@.neenng

(9 Pmlcan/ok v éu’lcqn/olc DNVA <

eur pPRoOK

Size 1e*-10"b 10"-10%Lp

St Mubtiple Imear mo | Qngle che Mo

Prot Assoc w/ Tprot thixkre) Assec w/ L prot

P«clu:g Tpacks h-::for‘r'é) w/ D/’Gl,! J paciey
octamer BH+Dwy = loop ar nucleoid-assec
‘Nwcjgosoms ) Onmy I "(valda/ PNA 439am (<€ CA.”)

J ke

CJI'DMa‘h‘ﬂ 0am Owng chrom. domamn Qﬂ‘oﬂﬂ ‘W;
loop dervam  3000p, suplreeitin g Gyrase) Lum
Chromos e npe

Lecafe  Nycleus Nucleod req

f;.,,., m Nore Cf"apf’ mﬁbcﬁm) VYes ~plasmds

(e) Tm"‘"‘ﬂ S€q pmences

() RVA v PNMA

PNA RANA
/ , “n  SuGARs beexynbese Ribos e
DNA § ATG GCA GTG AcT TAG 3 Sense RASES AT c 6 AU, 6
)
3" TAC CGT cAc TGA ATc & Tempal. RATIO A:T=Ctaz:| Varies ~ 35, necomp bp
, rmb_ U , = Lingle S
MRNH' 5 [ch_’i Cch @' A'CM UHC-, 3 “S,ynsl_.sl f.'h'f STRAND DO“b'C st~ me s
Sart — wop C STR Double helr y Complex twict/fold 2
ERVA - URC [Lau CAc UGA AUC  Tums's3 < o ‘unstable : +2 oH =fndv
‘ TAR Clrem Sterbl 1 - e
Prot Met # Ag — Hm — The = e/ o cader  |Fuwe Forms One bouie form D form W/ g fumc-mrit
LocN Nut,mﬂndilmI‘ Found thruout cedl )
ug
Co(’on: 3 consec nuc lolo on mRpnA w,ﬁ, ﬁf_‘l, ag AMT Conslant all . (rannf in n
e R Lomap < i aspeeio Van'ec
STRUCTURE S o
@ i (e) mRNMA _upsiveam P'}""‘fgﬁk
’ PurIve" PYRIMIDINg ’ o 2'ute '
(a) DwA s mleotleviie e © Q-BOG- T Ak [Calng reg A% - Ml pand
Phesphate O L0~ “tikipp £ o-H=N $'Gca N R 2 Poly-A ti
Eoull I o S T S L7
‘a © o » N A
Devrynhese %e«u Guartine “a ytod UNTRANSLATED :
sugar b N o - Rec-.’lv;ﬂs [+ Protect mRNA f,- nhonudeass d.gfmda‘/b
2 ¢'7' ° ’,,,r >~ b b otes 2 Direct mRNA- expert Thu nudear Jrenes
9 —{-o-ﬁ—o-fv\o o l.e: g 3. Pamete transl — dicing mpnn £~ stvo. ms!
° ° 6 ko)’g re o T/\y')«lhc g’ o 'ﬁ""'"“” b —"U‘Junff-*nb"ncj
ONA pol. cat » T S it T R W S R dromclafe
2ON~ S’ phucplgle C
eiter 1o kg ; l \ /g::&'v % FER s:: 45 Ta MPNA v recygy
T ‘ (] 1{ leo . “ / []
"v’\P=° 3" 2.H [:g:f ) 'f c“’, ’ ron d(f/l -ﬁm.CFl(th, 3’ end fwmqhz
() ° OH -H-b b Pw— yr
< Gr-poy 3= ;_)‘BZZ: B ! e P mRVA fuNC In o % A ~> ¢
Vobole & Ak LV i ity backh omediaic that camy ifo fr UA~sprot tyn
0-';’=0 nh’)adl',aaﬁ- o l[ Lo Mf’ﬂl‘e ﬁ”‘ ‘hamlqh %
p;mphdlm__’ 2 Hep o I % Georn | fum, /°l°/°'3‘fﬂ'* 3 | sadan on MRNA aah{r reg =/Ip¢)/7f-(P aa,
bond B8] © S Bouble hofix ch-
Ho o”\’?o- ‘
’ o5 ¢



() £RNA

~Small ($onuc)
"R loeps, foU +v ﬁfm
" 2D eloverteof , 3p L-ch.
“mamtain by H-hond (§
—C/:equ"'u
@gmd te I/.) .rmq[c aq
& Anticoden dp mrwA codo

f sl scpenpe o

Aminocicy | -ERNA synivetase
*reces 3D < of L+ RNA
* Cat ecter In
CcA slem & sp aa comre
H cnbreaton
: j Arbdon = 29p wnpared b
Rind to cp mprug viq
Func . Adapter motec i +eins Ot bp (AT, c-a1)
L bmﬁ N specrfre oG in seq comed
.Seq/. o-f codon n Gmwfn& PO’/‘{P&P#&G "

kegpe bty

1

(b)’R-Cf v provs euk

eul< PRO
When S-phase ‘nierphase Prior+e ceudvv(bip},gy'm )
whene Nucleus Oftoplasn
Ne.ori Mu(HPle JonNA ch dnlq ) Llesc g mat)
g’#&’f” Occurz, DNA Iinear I"é/ Bpift <re
Rep enis @ telomenre @ feemrinus
Raix sonuc/sec (hum) S006 nuc/sec ( bact/

(<) Tmn;cr.‘E#m

(9) Rihesowe &£ ~RNA nestaa Zg%cz"alus
Yo ol
gomng polypep choan ~~ kg
R’ ERNA binduy site
mRME bmddn‘j site L—:A unl bos s
rbaosome mowey 2’ * ?
: small  4pc 205
E':r#u o &/ J sybuait
~<ile el : - H
i (peptpylvren) ﬁfmfc aoyl-thu) 3OC FoS
ERUA feare  nold 4RMAcanyy  poid meemmg
nbexone hgpe growy polypep EPVA W next as °-30nm

Func: 01‘&4&’&2{&, cyn /)vly/’-ef -ﬂ- MRNA cajon {S ‘=3’

L—b,amw‘dp. env for $p- receq bet- MRNA codon, ERNA anh
—cléce proy

"Pes near aa for cddita b Growiry polypes
“|Perrioye TrRAnsE ¢RASC] (1ame sut)
AF PepHie B frrmats k€ 3 as .

@ PRrocesses

() Repliain
I-Frez dNTP mandf in oy, pt

2. [nihigta
—i:glMaue recoq & bind +v ori

‘ﬂlm nus pore inko nuc

cs-bmdon] o

( PRo (Cyfo.wl)

l. 6-factor + core. r»ol
= RWA pol holoenz

2-6{6&# hole enz

recoq § pes pol on
cowrzeoc promoter

Eu (nuclens)

1. Cren TF assembic a/mU
frumal-er

INITIATY L

- Gen TF recuik RNApol,
Pos corr oa /awma#r

Fom transcrip=init cplx

3. RNAF-I unzip ¥ sep 25t of DNA € prometer —brele H
| shand used as temp late l{'fran.!a—ibd

4. Free nue fr nucleoplasm pair wf template —comp bp
Ls pvA pol. cqt phesphodiedde 8 het adj auc
v form Suq -phosp baclebone
S. RNA pol nove iy templale st ' 5’
cat assb df nbonuc .
Com & ' ’
G A & G-PiP-P 4PN <
c < y - v
! -'rd,’c, /' /‘ , 7 v s
nudeotide " derm Po]”  § 'adddo 3’5t transe cpl
brvbvm- 17 removel st vig Ca{g:iohv‘: -
Phesphodieste B

ELONGATY

’

3
-4

2

reg just franscr,
reanneals

6. RVA trapsenmbes Polyday/d!
<9 (AAUAAR)
Prot bind downsprean 4:3
Pre-mRNA

Cut
\iﬁobd mesuse

)l
+erminator foldc bacic )
‘ﬁ""" han‘r,arn loop
MRNA refeased

~ helicase un2ip PNA sh-- dagsrupt H-b

- rep Jspread iw 2-da- = rep bubble

- eC bindin I’""', ab 15 Jcee apar!— SsD/rA

= dopo %orgwwe“wm dﬁWonhlj ahend of rep b
Lbrealc, Y ,q.,y','dy

-

’ 3. Syn 2 RVA paner add do pareslpl i by prmase
¥ P rimac.e £ Y Prov free 3'er -f-wp PNA le z{;ﬂ‘l‘ﬂ-‘ Sy»
4. €longata Clccutmg )
' FI‘W - D’E&Pal madd aue §'23”’
3 i‘l@_r, = Parenttal ¢t~ lemplote = a
“Pol lll cat phosphodieste. 3 bet odf nu< of pas shy
P T " Prodfreal prev cech, , replace. mistakes
)
M’ S-Clongatz (lagging sh) .,
37\ Y e =Syh ppdir Ciae o4 ;'macl- tyn €23
lag—jead © ~move primers added as vep forkecpreads
;& «okqu«‘f:« k{v;: 13:: f;;mfr‘y,.;ﬁ prA
g’ ~€qdaau¢'q3 N
N D
alrcqh‘f,a\_’ 5! Jown u,- v/ other f’uq + fum cont ¢t
dixcant sy 4. Replace prmer @ skurt of rep § make Cont she £ Ok
o B Pol T remove prmer, rep v/ DNVA
* £ o ’ ’ i
< nicle ar
3 ————

T Mulhiple vep bubbles loci ~ sperd up rep [ 1pol sia
Rep kubble txfend m bopm doe unbrd mack ¢

(d) Post - ff'm.&'cw.piv‘onql mod (Eyk)

I 8mG cap § Sipoly-A ol adlel S"PH’-exo?’-enn -3’
(Guote ﬁxm m lorvw.r&oﬂ) _;'..6- PPP- exon— exon-APA 3

200

2- RWVA splreing L b v .
inbons exdgd,wm If"‘m/ﬁv\q 5 ~G-PPP~ exon nm-AIM 3
”y -tlo‘fcea.mm (snPRMA-prot plx ) Pliteosums @
| pomnts of excision (s2g & bouday )
¢ v/ ATP it
4

7“"”‘ matvre mRNA s"'C'?'PI"I’—*~€JC¢J'1‘ —'ﬂﬁ{

Inbon = norlquj seq hetween exons of- e

Eon < ’ﬂ"f DNA m Inﬁefmpkc/&w ﬁwml also in
mature, RNA ,:d'f

L e fom



() Trunslgtion
PRO u
A Specrc aa cov att fo 3'ccA of spERNA v/ comes Qribuaio

Ls guinoacyl- £RNA : ’
Ls cot . commoaey | -ERVA syntretfose. w/ ﬁTPus((Fi”;

* L, speceity - Sp aa= sp ankcodon —> fidelidy f cade

2. EyK inif éd‘ors bind +o small
nh svb, pos init ERNA on rib

b 2. Translath init factos
faal b lf small rib sub -

%) ORGANIZ OF Genome

(a) oo
/Vmcmlmg = part of ?namt,)(wd,e -ﬁr />m+/ﬁﬂﬁ f‘l’t
M(JS’Hy rep seq ¢-g - fandem ’efm’ — short wg , rep ’nat}l X

No . €nnancer Repeat o,

g€nes Silencer Seq

Euk 25k v Many Rew
PRo 45k rone Few  Many

Nopt -
Codi'n 9

54
IS/

Infrons  Propwler

Man/ v
Rare

w/ Shl\e-mlqamo.rei
LJpes AuG sfartcodon

on Nbesome

2 Smafl rib sub recog § '&‘Cz.’a
Mope S>3 find Start coden

4. Init LRNA asseq w/ sfart cod
On MRNA ""Camf bP

.
< ,_,:fequ’-l:, —sp bp codon/anl-n;adm = code f'@&ﬁ
ROFG 6. And LRNA W] nect cicy himd to A cife ~ Hb w/ and codon

(comp bp)
#. Deptidyl transferqse d

caf-Pepﬁ'lc B f het [StE2ad aq
InBatorr tRNA dixsoc f taa

5. Lage rib tubunit bind —form trapcd it
P sile ¢ initiate- Qombaﬂaﬂ ~tRNA
Acile vacant for adda nect amMoacy|-trMA

8. Ribosopre sh-ff | codon doun in S'—3'
E: I ERNA <hitt fo & = relepse ‘f'vecyole
P: 3% amimoacyl ~tr1A shitt fr A= Perte
- A Empty A recay o recy. 2N am-o Gy
Lantrcodon comp to 29 mRNA codon
tem 9. Stop codon reach A sile
rease fectoc enter — hydvolyse
/"’/‘/PCP rélec s fr* ~b gsome
nkosone dixassem o Subunits

/Q,Q—E} Move tan | Abesome N fonsenhe came
MRNA cimuly — Nrate 7,

¢

Polypep = Pote ¢RMA bond

(%) Telonares

END-REP

6"0{ M,wly.syn b he prmer removed vfo replacemt
PRORB.

No 23/ 4o add nue 4o ﬁrowmj pNA str
Shorlening of chomosome — could ervde Gene

TeLomeRe | Tandem “rep seq @ end of eul< Chrmos. (non=cedang)

3’0Man\g w/e complem . region
Ensure @ Xerode w/ rep ' ,
- Brl~rep prob as PNA pol need 3 oM to ext s =23’
: 3'oveshang , S’z’f new ste ¢ [primar remove wh mplm.
‘ Grenes cloce fo ch ends can erode Wo telom
< losg a{a mat
* But shar}emj df ch ends -ﬁnf shorlen +elom,
X delefrows effect

* Telom i -cell whch he div many ¥ <horter

PRoTECT ¥ STAR “Chvo piosemal ends

* Form é-la-f w/ profs *f”/ed“-’ ap sk

. Clse, 55 end of ch may comp 6,@ Yo anr teom end

‘-chrvm.jm'm;@-—) recog as damage - apoptos’

Need 4o hv chrom mt X& over fgen

Lelse on get choder, q- ervded
Telomerase lengfhen felomeres

~alse pres in rqpi&u, div somedic cet

“func L wi Qge. A telom Chorternng .

Funrc |

Furc 2

(&) Cnbromeres

d }' Comfartson

Big ipeAs - Gmp bp (kb : AT, c6 ‘.xpe({au{-)
* Unwinding ¥ rewmding DAA heley
‘ Sep pareafal st pregragsively m chodt s
* Proofreadny

- ATP wuce
REPLICATN TRANSCRIPTY ToAmeLATN

tocats  Nucleus Nucleus Cyfoplasm
Templale  DNA DNA mRINA
Reading F-s’ -5’ =3’
Raw mat  dNTP NTP Amiroacyl -ERVA
Rage par AT, G+C AtU, Gt C AtU, (r+cC

€nz Reld, Pimase, pol, l"g RNA po 4 Rib ,aminocie-t <yn
Invo[vemt rbecomes, tRVA
Products  OVA double bolix  mPVA trand  Polypeptide
Type 48 f’ho.r.,ph odiesfer  Phoc })L:J.u{e, Pefrh‘ Je

PeF Conshrefed neq on chramos ome. whare spindle f»b atfa
Re,aet! nan~50¢«75 Fandenr repeat

FuNe | | Allow stc chromatids o adhere

> | Allow knatechore prot ' spindle fib arttachmt
to sz chromatids [ homolog cir sep o opp poles
Lounigue 1eq. for karetochare recog
st | Gapomeane divide § move apart
FALUre |

O conbomare — Improper Amt-/s "ff"ﬁ areuplod
2 cnbemere — come sis fl?,mll goﬁo,wk-*hm:/;l'

(E) ConTRoL OF Exp

(a) ljﬁdﬁ’ﬂqce n euk

CPLX | €uk DNA cplx —-g:ma fw Ipqﬂ(way scakered

‘ —Manscrp § frant spatially & lemperally sep
Specifie ot for each Gove - homone —» cause bhinduy oo elem
Comb acte [rep = finer A = . mMRNVA, hime o stad wensp ,
Nec as | gere may exp fwmm,, /meeldfpm-.af,wf

M,maaﬂ >/ gere exrﬁ— I pathway

CcTrL

coop

Cht $cood * TFmay kind fo several req genes



CTRL®@ GENOM|c LVL
(k) Gene awplificerd=

PEF  Sp gere rep. multiple % , creale More copies
Fuve  Allow q of it +o evoh in ’f‘cop\s, ne
pr?e: tunscibed —» tm RNA — ’I‘p’m"

Durr‘ng dd/p, Some g pdt reg T&» ICo,ay )(ex, fékd-awvlq
Cherton prot req 1@ to proteed Prusophila 2ygote ~amplif meet %
Chorion Geva rep xthimes in ovaran cell, O'f‘hh'ddl-'Srblecoﬁ

Rep init @ ors with.,n gere 9( mt

c9oa/le 4 S.af clawed pad peed 105 fﬁ— protsyn “@M
Precurnor cedls Il capies '{"PM?W"' teake S04
Need amp ng rrRNA genes 0.27/.-9 6¢Y.

¢s|

csll

(a) ENHANCER
Non~coding short PNA seq
Can lec far away /near)withm inton G geve
Bind 4 specific TE Acvator
}o Upreg ranscripdion
[ Proole #ranscp init eple s

= int wf RyA Iﬂl/am TF oursbolst
- Iao'pmﬁ mech, bend Space- A

(G
NG 0’

SILeNCER (£)

Bmd te spécific TF silencer
to upreg transcopts

[ Dir inte TF, prevent
transcrip it oplx asth

2.Rmd repredse ~ overlap acte
b inding region — blocl«

2. Biad acfivate —acte Xy
W gen TF

2 - Recouit hictore mf(/qg/ 4. Recrut represse chromahn
Chromapn remad cply remod cple/ hotmmg decxcefylase
becondesse Ghnmuqﬁn Codense Chromerfin
Paccesh ﬁwgeaTF/Rm,al Laccesch o TE/RPA pol

Cires- extrachromosomal DNA fom

o

(h) Pt ~drengenp . Mod (E) —gee bf

Syn many mon @pies of. cire bA (rolly Cire)
Cire extrachromasomal DNA (@ nuclesti

(c) DNA ¢ hatne mad

(2) Allematve spheing

—El-E1-E3-E4 Smgle pra-mRNA can formr AP marfure mPRuR

PNA METHYLATH (4 cq) y sy ctans: pired
CHROMATIN REMODELL (NG, Coix THRATNRCY| _ g1 pr gy —
_ use ATPenergy ~A audecsom sir /- Impede Tmmcfyrof bind| _ ElgrEY — ; il T polyper
PNA J#ght 2+ RECUHt hiet. e agety| 0 prot rel to no. gera
';:&"'g s R repreqsive chrop phot e§- prot may he fu/nw-bouni]. al-splre
Pix to condense chrom| Oktree exon for “transmam reg— et free/s
S~
” Reprrecsive |4 ) CTRL( TRANSLATIONAL LviL
J’W"NS ACETYLASS Peacery, Lase cHeomaTv |V PRO EU
tve on histere , Lahr 4o -ve bwg REMopeiigl mRaa Short Y Ife - rib Stzb o poll ¥
lossen onp ff, hixtone w Mow condense CPLY | <hab “ite m"{"?‘“:'w S{d P;Z:vl:’y‘q ribonuc 35’
afect accessh fo fansenp Moty Inbact B 010 Dk | 8. s ' gp e > bt
= reqpons : 4 e
CTRLE TRANSCRIPTA LuL 9

(d) Promoter (F,E)
=noncoding sey upsieam of Hrancip shart ‘
L RVA pol K genTF recog, bind fur Fanep iita
~>Seq, dgt/;,omgfe,. IMM {’M fraa:c«;pfb -
PRoJ¢ EYK |
=19 §'~TATAAT-3" Pribnowbo, 25; §'<TATAA-3"
=35 ¢ TTGAC-3’ ' ¢ Fixed pes, det frunscap stad

Small  Teinit : binding of sall ob
s:b&;- cublU Yo chine “Yalgamo blecle
bidey = drang pret
= Anficenss RNA block
mpNa ¥ Al'ﬁ},& Xaee

Aab olF-M(tﬁ( Proper . (;‘F
m -‘Mlln'bfrnﬂ-%kﬁflﬁoimﬂwlq

’lefi,-'recmf-l /&«9(, b

Ao ffect it of

F?Aﬂ-‘bmdfv <mall ~h
subU +o mRNA S block by
tranc( rep pot bindig 13
‘S"CGP rfon
“3'UTR » 3oy A& S cap it

Sim ,bui hifp & dtp @ |1
Avedlabilty def by /)lm,ol,mr%

1

¢ - . [ ) CAA

Corgepsus sey: mect commonly  + 753 S | GGCCRATCT -3 i

oceung bp in ey den ~0: S'~GoGeaa - S

More cm to consensus ¢ ¢ Loc vanasle, not aluays
= honger promoler ~Hhansery

!

f GC eq
* Recwits Rivir pot, -
(e) 6 Faclr (P)
= Sybyntt of RNA pol , "ecﬁ ¥bind 4o promoles to inif Pranscap,
« Diff & factor re U promoter
< eprl quﬂab,)dycﬁof 6 fectr det opertn v §{ § fanscrbed
. 'fefﬁ*wm— : ABF allow d«{fj hranserib . by sare Rﬁ@fv’a

(k) CTRL @ ReST~ TRANC Lyt

CoupLenT ﬂ Eq q\yoxylata ,disulfide B formata ; prsttepic gp
mMopk nec fir prot ﬁmc
' el MA@ ReRgolgi PRo med @cydesaf

PHoSPHopyL | Sact gf prot
bearAppTV

Ubrgun Igase attah uhiquitn fo prot
L n by proteecome

b eleave mio smalley pephide {Jg‘mu 4/ oyivf ez

(1) Operon (P) — see ppason
. R€P"°¢-‘°" bound + orefhfvr blecle RuA /)1’/, X‘fﬂnfw‘,o.

2 Def fhow /w\«j prtrens n ced

* Small %’eofw mol b rafe
= Co~re preasor 'l'n”vhphan } Eind 6 repreasor
- indute, cllslactese
= co-qchvaior eAmp Y bml k achvedor



(S GeneTie ProsLems
(a) Mutein

Mgt = rare, Wdom,f&%a"”lft A in DNA s
L paq - A3)p Prb'(: - APMN\”

* can he caused by cartne,
¢ Inbavitable if ne ceths mutate

g g

J

SUBSTITE |/ puc rep by an-
3%70uc & may $HIl D same qa

Mag net alles
‘Readng frame ¥ affectel

o4 Sey [cuanfag

(d) & ehromo somal aberraln
Peleton Non—<rs chromatids breale § rejom mmmwmd{g
Pulahcq-fg Uney crocsover — | chromahd give up gore
Investon — new foc, inf by e-q. rew re¢g elementc - - -
Tranclocas ™ move sepmt fr I ch 4o non- kamologow ch

An - ch me m extra/ fewer copy
euploidy Chrmno;:) o mﬁp le of witd +ype
— Result of now— J'xjunc : homlg oh [six chomabl,
/ Xsep at mei 1/11
mtosE dansmid ammu;k/ to all cey

PolyploBy = 3x or mre. x hapoid no
* May ke nan"codmj ’WW'\? seg ’-nm-«lad‘unc of entire, chromesome mit/md
- commen 1 plents
WSERTY. | 1 Jrew nuc insesded ms _ .
PELETY l/sev n‘:u'. 'pem,w; f’z‘l } Jess common Need ovon no. ’L"/’“‘Y up Eme; kﬁmdmd—c
* Frameshitt mot — pibosomes dm hplefs
¥ et et mreret| () CANCER
WVeASIon I SCGIVhLd{nmC Seq, lbjblh @arv pos but IMW (a) Cancer

(b)SPCklz “cells ancgmra (Qu-}usama[ recesswe)

f-glebin  mRVA  AR@pes ¢ Aprp REC
Nomal | CI‘EL:% GAA Gy m Riconcave aven |0,
. S Y
. 40, :Hy crystaflac. inhy
Sitkle | cAT GUA  /al m"w Hr‘acff,;q";ﬁ,é'
RBC grekle sin
EF= | Rec Sk

ile — break —shoduge
*Poor 02 4pi — breatheless wrealmoss
' Heart Afw‘lm

‘RTP shortage

Srckle cefl comn ! gickle RRe dan&cdd ~ logge in p s
* Deprie organ of o,
* Pamage +o organ e<p. ¢CG,;:7/M¢& C&/rlcu, lung |
! Seveym pPein :dxsue dany %

PEF  Unconprotled growih {’.c)o read of. abnem ced

BEMGN Non-cancersus : pgpe ¥ qrowmne

MAHGNANT ¢ [nuasive (ervde surr nenn Hzsve)
" Gan mefostootee (spread o ofier padt of bay]

Nopm CANcEeR
Drﬂ’uea Diftereatinie “specrdie cedt unWeoeutmkc‘
Confact  Veordact inhibrm ¢ Mmolager  Xcomtact mhibite * mutlp /ayef
Growtn  Comprolled growin 4 protel Exceacy growtn § div
Apoptes \/w'ldirao apoptoz s X uml@-@o qpopluxa
piv Lim cetl divreron Indefrnrie div (ups tobmend
Adheston Gl adiere 4, e /Hale*l'odolad«ﬁ Swrr celly
Angrgen  No ang Iogorasc v xng v genesix

(o) Cystre Fbrx. (Gutogorng| recirve)

CFTR CF geve cole ﬁr' CFTR? cys}m flé"fru-umem Corlucind
-~ e ,‘,‘/o“f 4@“ ~ Mader "'f Na* f‘{{uladw

Peletn- 4 3nuc an chFeton 10 — [es phony lalanme
¢FTR mr;smf{/dc{ec;ﬁiﬂﬁ L ? o

O ok 4p} ouck of epittolial cedl : Mo refam (chonye)
Waler retamed i cedl (Wmone “ve)
Mucuo m umen undilujed — thrcke ~ X HAow

ethont : MuLus remame too Jong M reep frocch
c’::if-@na Ovrmdﬂ /mftcm K

D Lere breathmy diffieutly

MuT

E: LunGg |

ED6ESTY | Theok mucu 3 Mieapre * Labe d;@eakzl

Panereatre duct choked by thici< nvews —y rel en2
L—thfo-eoém
Usually , upper duct of <wectt glamd reaby Na cc
CETR~ns reaps : Lalty sweat (diggrestr)
D-eat], hy cabc 36

EisweaT

'(b) Iorﬂ‘loonooﬁ,en& —>oncegere Cj—“‘" M -ﬁms)
Enhanced i growin § proht. — | allele mutale erough

CHRom brokoncogue pext to ehhana, : 4 transcip
TRANSLOCATHN Ls 4‘3 products — oncegese
RETROVIR Provir ephancer & :Pma romoter
aTeGrATI rupt :,,mp
cany vired Nomologue
® Hum Papitloma Vir 4 cervreal cancer
* Nepatitx B, c 1|mer cancer
MUTATN | n ofvonce gere o = prt : frasctant h depraln
APnegulabn( e ey emhancer |
APLIROATS I Feoptes A pro feonceges ?L);\::ir::(:j;,am)
RAS Gprot : runsduce sq fr growtu facker’
v downs precimn processes
Muta = conahtuhvely adtx , Xrecp shm
(&) L Tumour “supp reasor geve ( focs nc)
id When tf)u/vA damage
NORM FuNCe | Mod prolif sig * amedt- cell eyc, X prod mukant il
gPS:s FaN< | Acte DNA repai - pres. aen inigmy , X mut (onco)
/ Aot apeptecrs -+ remore damage ol if heyws rep

both copies
m;F#Cnmtr

4)) Mu”—ir{cﬁ Proc -
‘Mullp req checkpt, geveq @ecch hi Yo mut for ecncer
*Nec ! gam mfunc Cprotvanceg , losc of func @ tsupp, telomerzse, - .

* Take many mut, not all myt afunc -+ t for muy yo accum.



Bio Ha @) |/IRuses € BACTERIA
NlGaeL kFoNG

@ VIRUS

(a) YXHenstics

"Vir :obligate parasifer, X live indep of hest
: confam DNA/RNA but pot botn
" components Must assb into complete viron fo mac bty
Livmg? — G mat  — Can ewvoluc

Yllbmq 7 - Gan wrly Surv m hest Y, )(Mdef Metabe b aelv

(b) &Idtuh'mary ain

[-RNA vir . fr RNA strand wheh have acqpandd rep enz
eg. RNA-dependent RNA pel

2-DNA vit : f fremsposons ~ able to escape host ome,

‘ﬁ" poson exocytase w/ g #P,—,f Jo m.fl,'rels
2. Ractemphage :  plasmids that escape , infect ofhe—

bact ‘ifa{—mfhml-e

4 Ffrparasie. celulo- org that reduced ff ceblub. vl
FURTHER v
S . Anttglne deft « Randern mut i viral genam-e
b Antrgenw shitf 1,14?{( vir mﬁc,t srrgle hest , re Lombine

(c) Structure
’DNA ' Coflar cone | PHA Gerome = Isscakedin|
i / contrctte | Ony 1shop & U ted pot
et e TR ot | o fibre 3 Comeut
Tt AR e plake
BACTERIoPHAG € N (TemrPerATe) PHAGE
GENERAL
ENOME  + Code for iy comporant & enz
‘“dne. 2 (3-100) ~det v eonqplogin
*RNA/DNAG sc/ds, "’ﬁ‘ﬂ/-‘%fmkc’, Im e
CAPSID

! Prt coat surr goene ~ made yp of Capsomenres
‘ Protect & mro goorre o hect el

FMAIN VIR helreny, isocakedra|  envelopeld , cply (eav vs naked)

Ty e

§ seq ss RNA Pk "/P"""":ﬁgq:t{m * 2 coptes <5 RNA

2pol pep per RNA: RNA Ypd Rap pl| ‘€ rew franscniptas<

integrase
brepireats § transevipty P’:?TCGQ-‘?— nm/vacu"ﬂ%(
Glycoprt : hemagglutmin (attachmt) | + Envelops f host cosl mem

neurammidase (,’315““)
vir

i df-( §nva det Shain
(Y skand RNA vir * gen Comp mRUA

t Cora :.CQPH'CI and 'mfae

(+)stemd RNA vir * genome =mPNA

(Jd) Repltcate HIV RETROVIR
Roptens B | A PHAGE e e | s
p Cce
Atachment | Altm srie on ol fihve Y at 4o Comp recep on bact suf | Probudimng atycapm% on oukrn'em‘ bmdf;fm';wf
weak bonds '{OYMJ | cet wall , H‘%Wr pAi ];Peafr&ﬂﬂ HMaqdw'mm t crabre acdl gplro:cD4 récep
ENDOCYTeESIS
Pemciran |« Tail release. lysezyme* digart codw, molec rel theu hole o bl deseing ’""W'""’e%f"“"ﬁ * Virad em/ﬂm wl host mom
* Molec reach vir, Ssahape of base. plat= - Vir i endocy foir vesrele lawf ca\,;.cum
“ Sprovg hilea eomteacte ot tail < heath gt Eolle " Goe tbe | Fune 1 lysozgme, LpH bobund s cotl
m b
_ - e Vi env ﬁ.«x vl vestcle mem, | ~
lﬂ"#mm i b= ONY,. Enier{ha tadl tire nucleocapcid rel mts citop Cape W
‘ Gapsid rem oubide cell (emply) + Capsrd ded by ull- en '&t?RMVSCMfDC'ﬂvfINM
ALT: gnfer thrus f’@”aﬁ /Pl * Nucleoprot dispatch +o nuc ‘
ol . ’ RNA = DN
LyTic cYCLE w4 LsoGenie cyele He v"'qla,“ FH e Smpldi Re:/‘:":”g:’"[::f' ;"ﬁ oo
pephmm T —— _::)_E’;P_‘_'amRNA '{’hqc PVA form mt"’%"d"’” Comp MRNA = RVA strand dogrode '
Y peeﬂ’d& host oNA -Pewmb,ﬂ "bec Pm%# beact New tM RNA ewﬂ\@ ~sya 2nd PNA compP . fovir
L= reuse nwleo'}ﬂ':w " Cre DRA (prophage) Vi~ DNA enttr hest nuc
Lvir pNA MD”M{I 2 JQ’ P PmPha?&/a_ y‘{"ch ,ﬂﬁ MmRNA exi# nue ’-—['.]egmsc.' infep- inte hest pNA
Jer W;xovcg ;aol—xyn meth rep prot (it of phage g2 oso| = +ams) eqpsdl prof LMay pesat in lGlent stale
Syn phage ON usmg hast- | ¢ jon Gack o - € = francl v
v e . Propreq rep ER ne copiot | PROVIR ACT
“Sqn virals prot j enz crem latont 11 T 3 for vﬂ:{( Cn Y| ¢ Transenp vDnA = anRl/ﬁ
¢ Ecdl ertod - Xfind complelte ] VP UCTHN . V. pelyprt
pse. P -anﬁyupa’;rvmt *Rep Pn-} dzdny bythb#ov « Env ﬁl co Prof mgaéep
¢ Spontareous ,Nfreg sl DNAdamay o el #{- +o Mgm
. Pnphaoa excizes out, repleate ¢ Viral mppA= rew v g mat
N oV R + o Cq -a 3 a J i
Maturodn | Sportancous assembly Phage camponant prod ucing hest -f:l;{'meem# valfapot ,aﬁanfe”;ﬁ,’:z’/v: ey
- tail fib jom v/ dail hon ass inte complele vir| . vl
~DlA-fitted head atteck T Coele o canf! Cé",f,ﬂnﬁf acsoc wl glycep “ Rasemble@ cellweu ko
] rew vi
* Viral géneme ascec wf
nwleoprgﬂf oot W/Cq”‘l‘ll
@P.»W
RuppiVvG (evapmadr)
pelecise | Lysouyme (phage Gene) break doun loact coll wall J—— ,,uﬁ; cl , acquuve hottmam w| embedded glyapmt
P-mem of hest |yse — refecoe vir 4o infect-rew cells - Host- ceot. yowy [/ may net be lysed




() Efpecks of back vir (p) Pq%mcﬁy of anmal vir
Bagh-wif & rated hage m INELUENZA NV
ethbfi',f:ﬁ%e £ AR ity Sk Sl Helper T e
L.P"Pma" g dipthemae foyrm MECH = Virus sefle on muc lining - GP‘H,II‘C"’":ZD"
bact Pml Howin only W/*hd?"’l""l‘ " Meuramiat dase * peesbaric mu micipet| = Destoy ‘pq Y
“ Hemagglubna + bund 11 epitrolml reccp = Depress tmmune sys = infedn
Def mech agaimt phaye - Infected eprt-cell daooyed (34m) - Pass cll- cotk umletecied
= Dvp recepior sTie Xredsy )’7 phage - lnflammafﬂ build up dead celtlo - Mutaie @\t + Dsurf pret
= Dip resticts enz hat vONA - Weaken epit layer —2°inf ¢f premny L x ¥ elim vy AP
= Mol oum DNA to prov reot on: attacle - Full blown : unmgt 3° ¢
~Pup lysegemz s wl phage Moisture drop fr lung Blwod , sexual
' i Prag Ll B chPdﬁPPri‘j Mot »chid + placae, mill<
TREATMY)  Symphematre AT nuclpo side analegue —Yrep
Prtrvieds (Famiflu) Rev h-wmm'p hhb
Antibrodre (x 2°m Protean inbb — X mod vir
Fuogrom tahb — Xente cett

(D BACTERIA
() Shrucfure

CQPSﬂIC /lem /m’(,r
Cell wald

* o mem~ bound aganalle!

\\““ tuhiiciidie .,
N

Nucreon lReehm wi  BNA |
RiRosome | Tansiat site ~ g've grauulor appeacunce

SToRAG GRA. | Nutment reserves (glyagen, Wpe, tom) = cluorma
PLAsmib Small, ove; cuutone mously rep mol ,sep fr chrom
Genes may confer adv but Xne<

oy e A ——
e mhu
A'Hwﬁe tocu P’:‘f{;’é‘f’
* Beotilm = matvix of bact lrvlq s :mca%)
L way, | = popﬁdgakla‘m /muresn (m@au-,:ro{» x~lml<)
* Proteot call fr oxmotre hpsx
« Gram = : Ouafee mem wl [ipopilysacc, endotorn
P. Mem . thMy harer = dp‘l- Solmes
* ETC fw photesyn ¥ res :
‘ Syn MEpe I,rfﬂ/,l&fﬁdoglya:wp

w/
meanme | For aktachumt tv ofnar cell /o pilie (bvetle bl )
F‘-LAC-,eLLAI J Long , holfow, oylindvreal p

() Tmﬂaé‘m

‘Mp\‘ﬂh of {vmgn nqw WA fr ey — Dgenotypc, phenctyr

(o) Bmaw fresevn (Replircatn)

i PIEF MITosIS
¢ PN st 3 .
‘ P A rep a"* #an = Nospmdle
hodble halix sep = rep bubble = No poc chrmosore
*Rep proceed outwand o - bomdir —Piv immed oft rep
' enz cut, fwirt, regeal rediy
“Newd omy ov move fo opp ond ASexunt
(assec vi pmem) ~Adv m dqble,ﬁya,y
¢ Gl al-¢ b~ Succeastul
* P ram Muggmate, leporit new ci/ ‘ﬁlwgf‘:’:’*ﬁ”
habiet

per

MecH

be deid, ysed colhs
UPTAKE | « M&m\a] cell sud pwt — bend +o § tpt DVA inte cou
* Malee amfrmqu compiteat » ca™¥, heat < hode
CoMRI | « Fnongn OMA meop Mto chom
“Xover v/ henoly neg on back chrem
‘0rﬁ PNA depreeded
¢ I{ ot allele Xehg — Af"&mﬂ"ﬁa D recemhm et
() Transductz
DEF Phage cany bact gewe £~ 1 heet o nexy
due fo abberaia m phage reprod cycle
G'Wfﬂﬁ”z Phage enz hyduwhyse bact ch
random Pescb 4 phaye gomomwe — host DNVA pk\? molmlv{ Ph%:
Fanter | Pefects phage relened lys °
J ba« DNA tnfo gnr celd — dz@m phaf ,)(syn naw
SpeanLiz phqa,g iniey mb bact chr ac ,nopha,t { Iyu&e.m, 5
gmladj When prvphadc, exit chr, VONA fmprope/&/ exciseld
o prophege Bact p/VA ﬂJv' + pwph%c pick up
e Phage - hoct hybrd ONA 1 v Prgeny Mfect rew host
Recom n bact ovA rep hornolog req of recipent-cet
L X over bet hom«’lcnow
OR specralie: inteq of pheye ~back h"’”‘#
If- rew allede. —recomb celd

moto- below cmen] <1 TN
pir dansf f g mat i | bact @l 4o an- vi s pilus

Ore way trawfer F~ (vl F fackw m Fplarmid) —~F"
Due v‘o F feecter, F*P.oJ sex,:ﬂi

Sex /::770n F” make comtect wl Frecptor

Sex pilua refract — pall 2 ceh Mo cofact

Fom cmy@odn Hube ( Mﬁh‘ug brdge)

Istand plagmid bvA 'Irumfmr fube § recoc
Caihs Paranlal shr = -/Cmp/ah:, ‘f”"}”' comp da@lrk- by
< 2 bact ald wl F*



Ope < Gere req in prlc / bact
@ PgRON ¥ somo eule eq- Celgfans , rematodes
(@) Murpese

GEN | & e potsyn wf DDD N
Tranewpha - level ot — effreent

—> Responsivenaas to env

rod ¥ Yiresl

LT g <

LAC [ ¢ colt in aduldcow colon Xexp fo laclese but V" ¢a
T X prod [actese— mopabdin enz Juok in casc~waoleful
"Lwl‘maq reed hege onz

TRP Tryptophan essentral for poot £yn

Rut when [hpl 4, no need +o prod

S

l (¢) Lac operon f—————|ac epeon J

L€ —str genes ——
SHe for PNApo)

bmJ,mr{;mP: FT,—-E-:"‘ repreaso, /’%%ﬁfﬁl accn

VAW N

IH»\)&( ) I bpm‘rvrrl lacz IMC‘/ l"ﬁﬂ
Y J L o

dens
lesne

F Lo
(Plracz]
prod i:luwsw CAP

= PNA bindigy <th barchy
-Allotjong 1€ s

B-galactesdax  Permease
lac— glutgas  Ipt lew itocen

X LAC |lacT constiute Fanccubed
lac rep prod i acty fwm —brnd oporater
RNA pal X cicceo s opercrn — rep reaseedl
RBasal vl lacZYA hgnsevbed ( teaky represio )
" Pérmecn 7 4pit-lac m
‘A qalactociddase + lac—>al[slactese (mduczs)

JIAC
vauu
Cf“'”)

&) Type- of opteon

REPRECSIBLE INDUAUDLS ms—r,vq—“/vi
PerAuLT On off On
w/ EFFECTOR 0(( on = .‘
TYPE- POT | Anabolie el | Caaboke "% only How&kaff’q
REPRES. SYN IN| [ncuote f,,,,,, Achie fors - r
REP BIND OP | Wwhon corep bind o it
s Yo Allestenc ciie “ i ﬂ:«”" =
REP XBND when nduces
On s oun bend fo allestene -
CPEECTOR | Tryphepharn | Aflolectase
(“’\?—P'e"“”) (mdycer)
e Trp Lac

“Very : represor fum ofp gere
""’E"‘eg‘ achvator Jum on geve

Pilolac: bund fo alottenc. sdeof Inc rep
‘A3t — PuA-b sTIe Xrecey opereior
wWhen qfl rep bound w] aflo Jastose ~ RNA-pol b Jo pw
Transcube lacZyA as palyasinmu mRNA
Bt loc prom L afntty fir pNA pol "lacan'(yxcwd-
‘Use glu firt , eregy reg, to cony tac = glutgalec

191U, 1AMP — bnd 4o aflocteic s of CAP (orbabolic

CAMP-CAP piad 4o CAP bmdry cife epwm:}-e- B

4 oftind) o promo fer- fr PVB pil —4 banscopt

VLAac
XGLu

(0 Trp operom < Promoltr —>
[P [T R ] [ repeet |

[#m&[#ro] #pe]#paliyA]

n

~Tl? rep Syn in inacty -ﬁ?rm,-l«amnﬂy &W\W
“Tp 4, bind f tp rgp @ allostere s ’ rgmf’s i
B2 ent of nep —sacte fom ens Fosynip
=Rep prt attach 4o bperator —switch off




Bio Ha & PHYs1oL06Y <;’-lS’/ocHQ/Vl'S'I’f*i’f

(D PHoTosyN ¥ ResSP

(@) Purpase § Overvaw

NIGEL mopnG —

e ) CHLOROPLAS T / ENDOSYMBIoTCe THEORY MiTo CHONDR [on/ Bl i
sl Intergranal lamefla Barieonaeto.al okl hrop Bbarin
Stuch grain Intermem space
Granum cire PMVA Wwere <ymbroft pfbkk Mertnn
[ﬁy/akef«f #oc rbosome fiving i larger < Gristrre (nfoling
Thylakeid s Stroma €v-cire DNVA, F05 i 705 Nbosome,
IL? P = 1~10 pum — [7‘/’0 ] - replreate indy il LT P CT lpﬂqc" o vy
L;‘a"h-f ~dpd Iokafofhasnﬂa‘fa ¥ chhemiosmoss | Caluin cyc - Sad»: prol< antiboh, 3 L’Zk- ’Z( ”‘,/ ) 2 ?;
. hin < =z
non oyclre 1 ATP: [ VADPH  BSy3)  G%p s y€ 3 Krebs cy  Mabry “ 2 & o
clic  JATP : X NADPY Psi Y 3 /a ) 3 3
a4/TP: 6 NADPPH o, 3 T size Lo fo bact 4 Ok phosphr  Crixtae ATP ATp
: 2 o, miz)
- lalu 36-3¢ ATP | € & 16 =
TVFes ‘ Purpost WHY ATP - Some wst fo 4pt pynivgie &Uﬂ
< so‘urce ,,,-42,‘_,“1'5 Soyrce I-Syn sub -dm.,.n, ¥ repaiv 1. Mep;le inte mifechon .
Zoi : QVW‘I‘C c“e‘" ;Clmpht Z-Mdmf - m“lc({, ﬁ% 2. éd’y € ’v’- - H:re~ QF ql{l MD(H qu‘ /':,D mi+ :f:o)
G . i Y o
st b | &t s 3 g | o0 iy o Ce
N - - o
hon=$ parple bacy 4. Homeostass t An € pe n
¢ Anaboliz - pyird ups s, Ra,,aroc/ 4. /qviz Nany
* cadabolit = broale down ’
- hosry | atn
STROMA THYLACOIDSP (<) Photosyn : Photephesry
(v) Photogyn : Phetosys 1 Qures

J érawml"m}?«f sx @ v :[Hoo]— H e+ $ 0T (eplit)

Ryn Cr
Photesys
=lghs+\{hawg (a) 2 sPec,‘fal charophyll a matec
o on PSTL: Pbso, Psi : PFoO
lajcoid mem
zqm (b) I®e” acab(ﬁur

Light ham«hh\c’ cplx
c) p.-qu'. ch Iorb/ohq la,b

(d) Acawssorny pig* Carulenofﬂa &4 Cantere gr-

lol.ﬂ A plakord Sp | supp by + PO

5 & 2 % + I¥

P hv shrle b £n [ight-~harnes p

> e:""/ reluygfg ofhe, pr‘affﬂ/ reach Péso €x cir

& ecciic PEso € Jo fe chate — captuse by 172 auy
replace w/ & fr Hoo

® Phetoevcrted c'/aass [ Ie,'aca,,ﬂ-u — PST

Y1k & Yep = bradesn 2 abs for P H, vm electron +pt Cham : Carmees of +en
~ Pholons shrke ' reluy.e to other PST ¢ :dounhill v leoms ~ couple 4o ATP sy
Acton spectrm P.ﬁm# unhl red. ppgo . q

~Eff of hfe R

~> Photo 2 *dixsi
Shm photoc g [Pt el o P fyhi €

& W trarafer via hu= harvesty <plx = PFoo exeile
€ hole in P?vﬂfvﬂgd ‘77 £TC €

= Add col to f/owj/fmﬁ = pollm

W) calvm oqete "
2o,

* ‘ 3 Meed 926 —cycim malee Ef.
3 Carboxy latn, of Rugp 0 | @ Pass don 2wd E£TC (no ATP) | qecepio
; b
Azl Ribulose 5 (g P reahasih >| ‘,‘:’Ei‘)’ @ NADP reductase ~hemf ¢ +o [nap pt
NADPM I

"Bﬂta(fi\q*e

pcﬁm, 3Unstable éc
uRp 2ADP inlemedea

IGSP 2ATP CALVIN

\ZIMNJ spliy

. t3c) '
! 6 Clycmidshyy -3 "Pb&lvawe P‘vspﬁl? Y

| " ~phesphaie  Pen ppo

G3P/TP privse Po,t

Phaglycesc aca

p s:wgw \V\—/g‘/’ hes phaghy ceake
fv syn s # 6Abp Cﬂaay

p d ned P ‘NADPF’

CYCLIC : excried PTooe” pass +o mid of ETC|

Prod enly ATP - nencyciic prod AR MAOBeG

)

Ic Iwmz
" reduced, cany H'%e (1g) ﬁfhyhhd-ﬂuwmq
: 'I)I'm/ % /“Mf' Calun Yy =
ADPIC| Wt W " regen
1

f
T © A € fravel doun ETC ereryy rel pump H"mm-ws/m
ly+ N Thylakeid p FLH+] K ditpuse down grod
Matnx 4 CNT) ﬁ'TP(‘t/nrhqx ADp->ATP

LiGHT , Norm X [m unless shade [/winde,

(&) Hm Factorc of. P O output/e

Too much lght ~bleack chl(/mpltyil = ek cutrcie pat
LT | MajlmE - apm co, e-03Y, , opt 0.]-v.5Y/.

. P \R ) t MMI’* Gheeﬁhauuépump n CO,
P2 ax P
b J itk /J ,th:x,m Temp f Enx e, femp afpect . Rate X2 b 410°, s 35c
Rake P oy ra7 2 : _,smiem@ Loi] | Comp ithibidor fr rubisco RuBp+6,~> 3c+2¢ co.,
4 i lim fesctor Light compenanta” p eSp hnfht hot day < XATP 4p
QJ i 7’“ Pzp, ﬂe{-ég 26 P :I-(o \Lf‘ho IZ“?'MMM clote o/p
satuatn ps




it Rﬁpu‘mﬁ . C’l’ywl\[.m ¥link rv
CyTosovr ; 71 Phesoh - {
anyp Gluwse 6c) [ PP ?,:’waz A jndﬂ‘;{f
kmase -, o/
iy O Presphe fucko Acfe by AMP, AOT | ~deap in coll
Fructese =1, f-bsphesphode. ion X pocc the
‘L [‘C) . == P- memn
2Glyceraldehyde - 3- phesphate (sc) | Lysis
NAOY _ GIP/TP twese POyT/ 4/}[ e
NADH L Tex b dehydm,
) ADP?-Ilz- B,ohof.,:koelycuu*e WQVY m;/bﬂm
1x4 G;}/ e T Phespholy-&i3 b
2h00 — AR phosphate Qubstrafe-[v)
v J, phesphorylatz
- rod by dor
:.P\/ru vale | T
L_I.N-lz R; “F - =~ - -TPT O MITOoCHON MATRIX
if?l)'f Deoarbox\/lm
COA /Dﬂu&ubﬁmfﬂ
NADY - - fatr o¥% by dzkyde.
Q) Krebs ﬂ

(%) Anaerobic P&f

= Prod ATP even wis o,
~Keyele,or P X — X reox NAD* by 02 -
- only Glywlyxrx cont (2ATPvs BSf-mbe)
Naptf NADH (ne cnegy prod)
“gly only: NADH accum . Xdon ¢ 4o g1
= Pyruvale/ ethanal : final e~accept, reduced
Tregen VAP so cun cent Alcep ¥ e~ @@/y

ALcoHol FepmenTarn

= R

(Yeast/ v tAacTic Acrp ccrmenVT Y
s {muocte cefa)
Glucose ST 2 Pyruvate Qlu % o
(‘\, e == 2 Pymunle
M7 2Ny Pyruvaie O
R L MR lactale
2 — 2 | 1lack
)= e i 5 by
e plngerase ~4ATFos ot P X replench foot
me./ heer prad = Meactrc aq‘J:mwr(e,—ﬁH we
" lactate 4p+ 4 liver — ATe
Lsconv badk 1o pymiate
~Chese [\athwrt prod

acld-CoA combirg w)
ovaloccetq ie o 1{9,,”t
CiPrerle

Crrate (6c)
co,
Pecarbox

NapH Oxy b‘f dedyg

22 roundc Por glu

Oxaloccetay,
3 oy .
deh ‘y
subshrate -, |

Phesphopstan

(ac)
D) FADH';
FAD
2 NADH
2NAp*
,ADP
ATP

co, :
decarboryy X~Kefoglutaare “Isc)
(h) Resp: 0% phes phan{ lat2

I

ETc

KRggs

INTERMEM
SPAce

MIiToCHoNn
MATRIX  SOup

DNADH f- krbs , Ink i, gly red 1
e~ camer Erc )
NADT+ N7 ey + R feed mto gTc
& e fravel doun g1c
energy rel'ouple to pump H*
fr matre = injeyrmem <p
ﬁDPif,,@ H"-{{ow dowa [ ]&qu +heu A-TPIYII‘”IW
APP+P: — ATP
=X pass thry hpid vila

~Chemiosmos s = e,
Qcc wom ysed -

+
u GvAoq
NADS, W

ATP
s,nﬂ

ut (5
H f

HT
H*

Y ATP

yer

o wmvvtiver e

v

—guece vy
@Ej'aof as fmqé e acceptor
fochreme ox i e 42t 4 L0, - Hys
IMPTeE o= NAD*/ NAPH
~ coénzyme
—red, eany 1€ ¢ Nt ﬁ’
org mol M mabny +o CTCin
mit crretag
- P& how NADH fbfmJ
~fes how re-ev
= Why regem
= INApDH = IATP
T H* ff* NADH 10, H,0

1o, +2
.0

IMptee 9F o.
~Fmal e acuptor,Alfea €7c reox
NADH [ EADN. <ont dme €T
Plow ox. phes to cont gen ATP

-M DQZFAD* régen pitic up more
HESe e gly, ok, irehs
= Remove H*fr mahiz
IMPTCS oF g
= Profon motive F > AT

(D HomeosTASIS

(a) Dé ¥ need
Hemeo = Abduty o org to mainigin dynam. stable int env
/"hlbp (7)'{6)("' env, theu —r\eJ L zéalbad"
“Flue ext env may afpect T, pH, [metabokie |
“Homeo ensure cells mamdaimed m int e
w/ opt- cwnd for Cffrzi&ﬂb {/omp&r f.«nc
‘Bufper agounat fluc. £ opt
SELF-REG ¢ Orq req int phycio env,indep of ext cirt
-VE FecoB e Aphycio var hrigges reap o Counfermet it A
- “remov @,{rw&p%
”“"‘“"“‘ =~ disturbancg o+ env

RECEPTIR = dofect shm, send stq Yo cirl b
CTfl:.‘ ctTR — ewved ’v)coMMj fnfb wrt _D% P+

-
<

Neep

: Spgnal fr bl ofr  3p dfCotla o b
eFfecTOR — na 3
'gﬂPO"de “thd iﬂJ bacle fo Myff
ENDOCRINE  +PucHess , secvele. hormones dir nto bloo d
GILAND

Ve (%’l;l J &)
Supported hy neh blood sg
* Mamfain homeostaos v s(ow LT el

lu

I bef:labetes
HYPERGLNCEM IR ~ InctiN HYPOGLYCEM N - GLucaGoN
Sﬁm T bloed glu abv set ot (domglar) 4 blsod Glu below et pi( )
Rocep Peledt b, P-cell of lslets of  Deteck by ot-caut Flslets of
langemans m pancreac  Lamemans m pancrecs
Cog  (A-collo secrete Finsulm  ~cello secrele ("Cﬁm
by etecytestc mis blood Y
Insulm +pk by bload o 1o
Moo to ZZ’Z ]uzfmef -wf:a a
l. Vesitles w/ Glut 4 4o+ prot 1.7
firoe w/ maﬁ : 4‘@75 u;hlu 5 Cﬂl{ngwolyxﬂa
* Gluconeerencs

a./}&[\/wlyxts ,Mipid syw

C —
3-”‘@’7“3%“411“*0"/) non—tas = glu)

'R‘,f“ Nﬂp’f/ FAb

insult & fo sef pt : -ve bk, Jtes "



@ ceLL SignaLLING

l‘*)LffﬁﬂJ’:W X Gprot coupled recepioes Receptor +yrosme kunase
Binding of hgand prod by siq cell 4o <p, comp rm‘m«;{ rcaam AY. :
! ;‘7‘0‘ % {MY, gm"'ef R ‘ el A eytme o ot
stewid, orst {7 £ 7\ : __&XTRAC
ot C/aP’Z Nei: ProF. that bind to o cyTop
Il‘ﬁaml’lb pot ;goﬂbl,ﬁumdma:, K S c\Top
J-Infraccallul, iy e G bivdyg o In acty
«in ar f‘e(&r . —'{mall h’fdﬂ ha‘ I W/ W/ s
L ’ phob <ig mol| | epire, _ indnnsre GTBy,
can Chff“&c hru I\Y{ho,)lwb Alla#é?' ""ﬂ?‘aj ;{?}:’:"—7( /"qd‘:.‘e,ppi,,m’ e D/ prot
* MT(:'F M“f j etreecefmlon dom vy /'b'n:h’ﬁ i $ 6P Lind Z";‘:u.zmw/ irnite kmase
latge, hydsaphat L[|, Rgend~bmiing sitc | pf o - e
£y mol : J Trensmem dom ;—memp ” GTPase : GTP guick CYRp . acf e tyr lenase
Intreved( .dopy i hydmtyu,km resp PO £ ATP 4o
L /zaame Mduce Prgg_,mﬂy Encure, MW "leﬂ o Sub.!h'qfc
& conformarta tehomee of. mix o <05 rd for reap
,' (] 1)
(b) Signal fransduction ~— R e o Y g

* Binding of 527’/::4;7“-7% I'U-b sile 0{ recep
L—)Aconf in inbrowg dem of recep
> j‘d‘é recp —can intx W/ otre cellul m.

* Actvanr Prot = cne mo| = ~ Fnal prot
@each stage trancduc. nto deff fom, bemf

©2° meéssenger — small, werer tol
~ dfuse thuout cell

" Phecphovylaty eqccade
"'S-H +ransduced 5y seq, p@q-?"

rot langye
ecich mel add P@Q" 0 next 2ye) .»f: hre

> poct—hrang Intional mod -
(d) Advantage of many stepc

Recep 4 ! :
G Dixs reap,
bind 4o inacte cﬁ)ﬁr mnz{oilm
Inbansre GTPa;j/ Rind 4o, acty
hydrolyse 4o ek xjelacy
refum to inacty sfate
foc, rellue . .. Trggernedst
P 2° Messen6er AP campP

‘Adenyl oyclase ATP— cAmp

‘Acty prot kmase. A g
* Phosphory lapa cascade @

7 * Recep Subu. dimese

‘ * Aulo espherglato
bma,ihe of :{«.h subu
X=phosp tyren otter

rs
bind T/ phosp by RTK —acty

! May acte. 16+ jnirec reluy prot
*,'aeé I 119 dransd parthmmigs

@Sr‘ am llf = Small ne exhracel] ciq —
g cmp Peelluler r\equz':.ce

— soma msl "Tan.sm_”‘a 4 /nan\q

= many cellular

for req - I'mssy dgproded "V Odhac en2
= endocyiesre [pg-recep cply

@ / 5(7 mol
& fchackst

| (<) Gallmiar response j

Actx g hesphony|
pingen phozphonlese

Ghycogen Y Glucese
[’I‘Llwd dtuw;e}

Acty g lngen tynthase
Glucose Glycogen
[ blood g lucase |

= Fphosps hafases inacte
) V_/IIO_!:

@ nerveus Sys N need 4o trans*info bek def bedy put -
Cq) w/ Jrff-ﬁmc Yo coo body f‘qc Ff\?:‘h;:“
Eﬂ docrne Nervows «ﬂ.’ww Q\
INEo Chem Sra t-e. "lOerﬂp 8’“"'&3 -
Cham £19 = Neurofranim /:ynqne g ®
TRANM  Endecore gland sevete  Yia neun nebwirl. [o2
hormone hqv bloodadream Lba,,(j,n Mrnout ba@ #-da
Learmy to 44t o
LPgep Slow ‘f"nhs, minfhe {m«, Instany loomls tra nsm Gl Lz;dsjw \
p MBhako £ ;
ogg'{g;\'; Sustamed LT req Insfant ST rwn ;
¥ homeasdag g L% Ine, j@'—,,v Num m tto ]
eXTeNT  Usy systenye ks ATP nex
orren TG frag Mol ocalted -t iy
SPecFic. Non=sp * horm »/Pf- Spcaﬁg, quh vf
Talzjo{» peagee infereenmec ::Zrm - mﬁﬁfm et K
OLXITY  Lotreplx - Xinte Cplx~ allow inigrata of
inf Fo elrei redp

(b) Newron str = catha sp- for trumsm  elec
F= 1 loc Yo anr

pPendule ! tbranch exd
pass mpuise o © body
Many — comm w/ many other NuTon

Ason® cond Pmp @

g ¢ trimp ovr Jixd- o
f d ynapfre knd
il o o sy,: vesdy
® W 'n eurvbrans .

A lipid content-
Node
ran ) node v{ ranvier

lvn-gql-e channd : fanc AP

[chem sig

fr arvon hillock

Myielin shoakln K Schwann cey

focal cre
!

2}

er

Satlertony conel
1 speed
Fpump  restore roshy pot

Lo anr AP can 7 2%)



1 « i ket }axon ¥ deudude
© Resh_nj P—df @ gynaph?, Spntapits u“f"n«ar neunm, mwae/qlfza:l‘t:ay
- F0mV maintauin wit extroceid — uneq oct ions

I+ AP depol Pre=synaptic awsn fem
/. Na'f/ K"-Pu’nf s 2I<+ ""/ 3N4+0(/'" /’¢[ﬁ’ﬂ47.d,¢EFﬁ,', OM V—aakJ (’q""/ Cq*-rJ({(mcM

S -ve incide " mitoghon
2. Move Kt [eals channels fuan Na¥ leals i 2. flca*] in o Synaph. vesiches
2 pet How lons out r{ cel — -vwe : a2 g:ﬁm W/ neurstrans m .f,,,g w/ presynap
2. Rxed anions (,)(of-, nuc< aciel) withm cefl o d

X diffuec out- dve to Size —> —we, lee
bepolanz= 1 tve Hl/]wrpol = fT-ve

Release neurviransm [acﬁylzluﬂn)
Presynpgm  into synapin. ceft = eocytoses

Y 8. Ach diftace ceross clefr, bind

ltgand~
(4) Achen Pot = all jnothm [ + '?vt? Aaad' @ Rert Sk g pobenapiees
—_— o § epi pe L W‘eﬂt bcanf /IHanJ*G H bm — Nat tn
PHAse PoTENTIAL  NA" V-Gamie |t v-catg JoN MUMT chamel  Depolanz, postsynaphc mem
Ru#,.g ~FomV Close Clese Loap it react thredhold
Depélariz -F0--55
peiar ?zv:uh-u Sd”i :‘Pm Close Nat in 4. Achesderzge ch‘,autc ACh = chokn rw;.‘;s
' Y L
Rn‘sl‘nj -5S—1440 Al o,agzv&‘ i Clese Na* in Cholre ptr achvely foke beck Ack
Rbpvlqn'l +40 - - q0 3 ot aut info Presynap term "‘ff‘”"’" ACh
Undosshot - Clee Opgn. . Kled
Yperpolarz Redtore by
Close Na*[K? pump
(e) Rofrctoy peviod

PEF = 4img durmy AP durng whick nomia] stim X caue an Ar
ABSOLUTE RP -3 po chim cause A
RUATIVE Rp — reg Iargy:ﬂmn Nor shm -hﬂ‘ea Ar
CAUSE — Ame of tme weedtd frr V=gated Nat 4o reset
af Ap —> V-gated Na? hacdivated, noed recet
Consea |, pp /,,,,ma;e,/ .,,,Ly I dir ~ once reg depol, ente. Rp
= b
2 Apx OMQP ui-regqlual can depo
3 Ly 74,‘1 AP, Xover shm .

(D) Trans mig sion v,rf nene, -Mpuhe

b- Na® isflux @ AP cresle loc cunent of Mo whith
; iffusts sidownys withmn WXoplasm , dewn-echam groad

\
o 2. Brng wave of depol 7 thrashold pot
when reach next node of Ronvier: V-gaje Me* oo, 4
J

3.2 Self-prop of AP —‘one dir only
L*"f‘fyo Natean fravel uUpshrecim, V-gate Na™ ipchrecn
waf 4
- LJ"" © ensure depel € nexd node > thredholkd
é * AP can only gemn.Conode o Ranvier
- exposed +o exfracelumler ftmﬂ
A Wot or Kt V-Gakd chreinneds

J
4

%;N": 20 "‘14%474/ fetod , X rep fo St -
.Erﬂ,\
4.Myelm shath — Miprd s elec insulatr, X Na?, It munt
L’PW le,qlc%rl Nat
’—"S/Dezd wp fruns migster of mpulse
by SALTATORY comvoUCTION

* Mg, Aramedor Jiresndpne 1speed -




H2 Bio (&) Menvoauan GensTics @ ProBLEM SoLVING

NIGEL FONG —

(a) Format
(DDEFsS ¢ /NTRO — e
(2)Chrom . Parental rm‘ohﬂu purPlf- x Whi
CClredinse | Sim in size, <hape, coutrom il g genotyrs cepp v plp’
Grenes for same trarts @ comes loci
Meiscex @ C:r)
Locug l PDS 4 ?GM withih chremesome Greamates
Rendem '{a,(,/‘h‘zw’i‘m Corele
GEN ¢ Ordered Seg. nuc.@parl.‘c, pes @Paﬂ:‘: ch F, WO’VP{ Ml Cc Py ga
hat encodes sp- func pdt Fo phenohype A p d
AlLeLe Fair/series alt forms gese W unigue s Aiaggns z
lo:n‘ OCWPGYF (qu /oc::fan Ohmmosonz ety @x CD @ @ @
(b) eres o, s B (@
GMTYPE Combi of alleles @ homolog h@ comes loci , @ Cp’ @ c'p
b e i o 3 Fol 3 P
PHEnGTYPE | ©Obg xfewmstes ~ ity bed 3emh/za Yenv b ik @ ceppt [ ceppr [ Carppt | corpp
GEN = pHea Difp allele dfﬁnuc $€q, —>fP combi allele cle! masik P Purple, th— p:.:,.u Mih,m
i PP maslc € CIPP | LePp? | PP YRy
i &3*10"“{[)&‘ = spec anmbi allele- <p- prot Puple | Purple | While | uuie
Spvrdle fruds — phenofype  Lepatouin) )l Ce' Pt Ccan’ c'e'Bp) | ce!plp
(<) Va g tion Rupls | white| wmh white

1
DisconTt vaRr Few, cleaty dethJ pheno-ﬁ//m — drscrete Fy M’u 9 c_p_:2 C—pp! ;3 O o pp
Cawsed by Ifp allete af.rn(afle lfevr g, Xeav o e

B, phrenotype
o P i q Purple : 7 wnie

CONT. VAR Dlms ,_glreH' {’Vq'y qk”i(l conbinyum — belf curve

No drxhnct g roup g Cb)C«}mmm radtes

ol @ inheviten ce 4 env.eech

¥) Alleds A i e# 3/ Monohybrd Ac x Aa
HomMozYGous Alleles sdeslical @@cvea focus diplotd - I+ Monahvkd Aa % Ga

= PURE /TRUE BREsp All dom M”ﬂﬂh‘["ﬁl AA x aa or Aaxagq
HeTerwyaors | Alleles difp @G:Ve« locus, Lipleid 9:3:3:1  P’hybrid AaBbx AaBb

pom(nanT | Fully exp in PM‘“”‘YP‘ o Mleau,@ok,méuk red 1212121 Prhybnd  AaBb* qabl é
Rececst?® 1 inf appecrsince of phen.only v anr recatdy YOron et Cpistars feg. 937, 9:3:4 ehe) — add Fo |
CobomipanT | 9 ({ ; ——- hea Tparnial  Lin I<q(7¢,>
It alele. both exp_in heferaygoke p tPlraie)eee  Sex~linlc (eg. haems philia, col blimdness)
(¢) Genes y eny Luge reciprocal croce (revzexa, same g) fo te0t
Prenotype result of genotype +env cond /2221 Codominance RRxwW < RR+2RW¥ ww
1. Uleus im/a embnrygo du,a T-’_éﬂ. o,_.l,’,jmqlm*-ffz,i«u«)e 2: Letal lcc. dre i 2¢e? s lede’nomm
2. Phenyllcelonusra et by 3.1#'1@;:7!‘0”&!::»4 diet, Xecccum L does rot add + 4 /i¢
3. Himalayar mbbit coat col. afpectel by temp

() P
heat Xdvp blacl pigmt. ° im
(t) Inhesrtance [M] ®  wite out pessivle, genshypes
f L Eaclr otllela muot Come fwn Lomewhene
TEST CROSY  [Crpgc wif honwv_yg recess g, -
~ rewmecl 8&40-!- dfara w/! dJom. trat ad) ¥v* Oh.‘fw,i

[WoEp ASSoRT | Dikghnd inbherunce. shows indep rhesifesnce - I- Ho* Nosig op het obs Yewp , any diff due fo chance
LiNied & Sama chrom, clese enongh — inhesfied Fogetne Fnd exp . value l
X show in A ort meut

) e ’ X 2- Celc x‘:Z‘,M = add up Z'r{ead« Ca*ﬂ;l
Récompimvaprs | Chragme, darupt linlcage QP ot o« Phevotype date .
Recom EREC | % of recam ™ Jofal offipry ~ yover freq, |3 Colc deg of Lrafom = p -

nsmoof casses/ Phanchypse
Precom freq, further dpart (/coutiMingan =17 RE) 4. Fi ¥* fable , 0.061<p < 0.005

SRR Grenes on X ch, recesy on nonhomalrg of. X <. A 7 S/ sy, € > o.05
appear n males ~no dom allee 4o rhasl< ?:d['::( Jug 57, sinu pLoos, " 'L::o ”/;z"& ';" F
EPIETNEL Allele@ | tocas mhikits i afa”dc/wdyﬂenmln' Conclude it bet obs §eep not Ylnsufpev fo ref He
eprsfatic gm suppress hpocatiz 8“,’3 e 1o i ' o ey d’ff bef ahshq:
L receuseve % | suppress hypestare g only when botu epialle rec !

. Pfp det v chance alme
Ldom epi | T when homny/}@lecsu/ %



Blo H2 (P evorution

NlgeL FonNG —

@ SPecieS § CLASsIFICATY

(a)feeq'a concepts

A group ¢rf organisms ...

Ri6LOG AL capable Tnkrb"eedxg o pred
fetile ¥ viable offcprng

[ shanng same. ew!o@rc,cfl nithe

PAL¢onTOLOGICA | Charn flm-’har/bhalvgy bciced
on fo'sil records

MORPHOLGGCAL | Shannj &m b(,gj mape/dr-féaé
PHYLOGeNETIC

ccoLtoGI CAL

Smanest grr d? nd w/ common
ancestor

Pepalata =Gy 47( ‘ad of lsp, [aterbreed. .. VlfF g‘fﬂ,f,

() Allopatnc M
[ Genetc isol f. geo. icol Gen.isol 'ﬁpl\yu‘o({qul/
~eg- island bro behcrvoral iso)
Panvin's fnches - iyt - & marhng prf
~ A hobital -8 €co. nithe
- & fgorl

No geve ..C[aw bet. X Pops

- Indep . evol of diff pop —accum ﬂfd e [ rondom medh
Adaphve rediatn | 4P seln pressures

- Accum of g. dfp — presotypre =g

" Répruducts isol

il

Premathng + habrdat, 'leml)oral, behy ise/ }fm-‘ty ofic
ma-h"»@ * Mechan real /ﬂ cemefe isol 0
fest  : zygote mortaliby, hyhrid

-:g.wah,_ oy f.’fnye:: }'/D"‘f-zy\yoﬁ?

= X inteshreed 4 fro-/ V&= \/aun.j Venew sp

(8) Taxeonomn fans ifrcatn

Mt meaning ful dViTions
teties (Xaccount evol hizt)

Groupuy §namiy ©
bosed en common x

l<|‘r{7dom Phylum Class Onrdey ‘F‘amib-/ Genus ifeaes

7 [4 e W
. ,L no 4 IPeu‘&(

¢ uee rhomphe sim (#hwqu Jl\«)

. 4‘0(0&00\1 related
‘Write, Crenus species

(o Pfﬁl@gﬂg

gvolu. hist based on augester = des condent s

(¢) Porwinian evel./homolog ies

PifPerenbial succ - in “&Pm?‘ ot i phenctp
resubbry - Intx org W/ eny

NTL SELN i

SvoL

’ L\qlle& -ﬁei d# FOP .

/. Overffucl ﬂf- Efﬁtprmj
< 2 Con.sfgm(d c? no -~ stable Pep Jenv. canyy cap
3. S\/Ym(g for Survval — name ce (2 pressure
4. Var withia ~ Mmoryshol, ph broc, g - difp w,
o(i:han*huﬂ!;'f ML’Z: OII?‘Z::‘O"WC (7 # /

imer —> var allow Survival /reprod - Dfperentral
(raw mat o celn) i e

= ensure perpetuata [ <afequard sp fr extine.

E. Surv. d 'Fr#es'l- 1 ong w/ Iun?ab/e Frecttc enw-,évvur
Teyrvival ¥ "QPrbd -.—VE dff“P"’x

Rep - hyp othasts abt evel rls = mol seg %‘,},arplno\/f dald &- NAdv. hom.:lcd. xtax bes /JC(SJQJdown (e rer lile)

—> (',la.u-F- hot bqsee’ On  Commion X}en’s Hcs
lead to wrong class{ based or Superficral $iv
Leg. Convergeant evol.
ougreup ~ " o gicter faxa (immed CA)
N 2. common ancedtor
77 (wenstres infm 3, 4)

Specaty eveawt —
S hared quceaten| sier —

Clade = emcwlml.:,: +
all desendent<

- s/

X 4 move refafed |

Allow inforence '4 - how closely relafed 2 sp oro
~ hxt . Specrate eveatr
— Commor Cncestors

@ SPeciaTn Fgvol

(a) Gene flow

= Exchange of allefes bet. pops. — ,‘,,{-erbmdmj
o= imm /e,m :‘a ratn

Ledm(: « geo- Pruxl‘m-'j_\j
ne. inde

amt MW"W\‘V

~f indv W Gdv tma T

I—:s Pirectional sela : select Env As, Equvour |
Dzl : | extreme  rew habd  specrate
< pigupty sels  : select for Env comd  Subpop
NN : botn extreme  yased specate
‘e i F: ] t C
L—a _Ciil’by{,;sv sels Ad Oé;b 'L‘nfv No u/ﬁ.l

7. Formatn of new Speciec over tme
" # Modgied form of ancestral odv
""""““laaous freek

() Pgents of evol. &
1. M seln

2. Mujalr ~ soue 'sl rew dfleles
ind% wf mutant af may

a0 a#a/orv
2. Gewe flow ~ Mievh
=¥ w’"&'ﬂh‘. /l‘mmlg
4 G.drft - random camply Aallele

Pescenrw/
Mop |k

0nb henHable mwt
Countx

J

- Foundow effect — colonz by few nd, Rare affeles may
X cany all gourw afle bec ¢
- Bottlenect effect — Lpap eg. unfov Aenv Aflele loxc

5. Non-random mahhng ~ X random miviag



(e Pop. smallest unit hat evol

l. Fate Gf tndv dna l‘n_c.‘s ,60"901"‘.: g- rep det suw 45)\)
2. LT efpect of nH sela @ [evels of gere 7 pep -
L only pop mterbrecd, exchg g, fPass on

= Cv. meooured a6 Aoyl freq , can only
meaunre a,bfolo (evel

@ gvivence / guol

(a) Homeology — deaconrt w/ mod

ANALO GY Sim dne +o con evol , X comma anced

Sim seln pressure = evol sim xlevrshes
eg . fich fin [ dolphn Hfippe

Ve

Swvm inhealed 'ﬁ‘ commen Gnces for
Dup inte hfp form isela, bg , Og freq

Morphelog st fr. €A+ Pentadactyl lmb

Moditred f nt sela, m verlebrate
Serve P func, /ookdﬁl’ “Zsdiff func
or dageveate - | no vestgal str

Ne fuuc but £im G4}

€-g. hum Yail bone

Nomoroay

ANATOMILAL

EMBRYOLOGIcAL | OrfCin adult but cim

M U?rly emkr\[omz 4,’,

* Hum gil| rtdges
devf qguatic

(¢) Fos<il record
refecs [impressions af exhaet org
P e rOCK .
L Shew [ bore [ #Esue reploced w/ an~
mmreyad
I. Shows succession d’f of‘d-
= Sach statum has unig gp cff ﬂp.sn'/ <p
=~ Deeper strafn = oldesr = L S +o nodes /‘:fc

~ Compavison #-ﬁpssfh ghoov how laomo(og sh-
modifred over t (Lesceat W/ mod)

EqG horses - gv tl(u.s by ha/hvlﬂ str eq- f’wu{cd,!&%\
- 1{7‘-“7 rec s cm 4 homolmy st m chrono,
- show maj

L wilespread @rascland : sela

2. Tremsihvmal ﬁmvo lunle olde, /ossﬂc +o nod
Species Thru inalewediate xfeuzties
(lwstrude eve. tunsrtron )= mod of homolg .

EG Cl"cha.eop'l‘eryy tinkenm bet binds ¥ do
~Some fraits like binds (feathons)
- othew, (i) dos (kz'fh,bw\)’ tail)
= rllus. Yetropod ev. f. fa
-~ fich-hi : @«7/: fscale.‘
"k,fra,:..l ~lile + Pwv’mlacfy//vrné,
Skl bungc ...

3.May he. t(ncomplete — had shells / <keletons T~

-

FossiL

EG + ktaclie

Lbasrc emb body plan S R <l
- ch modf wm desed. i""okmcw oy
—Nam bt (d) Preserv. . CeASINE
el o | S recsssie allle
’ i ' g @"‘0 ™
’ " ’ ’ ”,fffgzr"” Demmant allele mastes -a)ff‘ecaoc'w
MOLgcuL AR Sm geres § g seq ,r§3"~‘ Recessy aflefe uc/om—cd fo nH sela ”'/7
Aeloseluy -1, quf - Howepgqlobin when ind s homozy. rec
F ¢cA byt mod “Cytochmme C J
. ) Mamtan (a ,oaol tff alleles
Sl - 1n #Mrlgew Can bnr)o henefr whenn & env
(0) Bioglagmphy = study geooim‘a;ﬂ eihinct § modeun s P |HETERANG  Hedorows(ole ey fidness Than botu hemoz.
\ APANTIG Occur in endemie malarig
CoNCLN I Patterns 4,30::1" ero| fvum/ ™m 6.204«!7‘4 r*U.st - queof\; Hp RRC gickle Ydie when fﬂf w/
2.Unigme <p on islands efe ~ evol m ixol flasmodium —> frep pamsite, Ymfects
. futot wa‘/(.l < Qicldle cetd Izt , Xeickle cell, Xmalary
G |1 Lungfech hv CA_ fhat <p Lsurv b reprod — boftn Hi 4 SHbS remn pop
wrhnen . _
— otharwrse ha HbS mamt @4
c-dntt — diverge { cwol s affsp. specraty Faisagii s e 1y
2- Marzupral m ammalc iSol in Auis dwe do c-dnff ~ Lelectr fo siclele @l Hrait
L indep evel .. . convergent oxcupy tame nichg
~ Brnatom <m . occup som env IBRESOM(r B»udnq bet close relafes . 1 hemo zypas iy
D nHeeln prom adapfa -fa(?wen énv Inkre. depreasiog — Tfneq, #{ harmful rec fraits
[50L- LD [ (. Povum's fnches ~+ galapagous is Fonedse. phenchipe: — g.isonlea mostly e
= clecely 14 . 4o <p fr momland /neighb i If Xinkracdiy ; Miveny . 4P inh rec allafh
— geo icolated : Xgene £low ‘
= Unipe seln P : modif homolq st

cpecierta




#E MoLgcurpr MeTHoD S

(4) Prmeiple
- Al 0”3 same univ.d code | can'corhpafe <im in
seq of PVA Fo mfer evol. rls

“Whea ancestral sp split mfo 2 Iheoge,
mittel dey gndantc — s 1m DwvA) ch
Over &mu ~ seq diverge , dffuences aceum -

. 'f‘clese{7 rHd (move recent Common ance.r!«v)’flazd"m

hormilj

. é- st’{' can Cq‘c F s-M,dfﬂW thlw Mﬁ
visucdese s
@) Techni
l.Cheose. a.euc s homo/a@aw 8.3442,//)0:1 ~codin feg
. qmﬁz‘rw sp i choose + ev. (& mtowa)
L resr

rReolve Ut ket cluely rtd mde
* mbGbrA unﬁl Y an/y £ m other '\fdmecifm

P MNe Y-over /merocs whith g mes
g- recom bet mad /pat DNA

n.f{ show only mut ctmce deu,,b‘a;
2 .Am/ohﬁ/ ¢ sequence abavuz. — cheese d‘ﬁ,onﬁ:‘iﬁw

3.4/:‘9n S€q ~> conv data mbe < im/dixt met »
4 Genormte ewl +ree .

(<) Advantages |
[-Study any daxa since all Iife hased on auc acid
Lo can comp morpholegicq :‘ndz:-hhﬂuahasle
o~ ﬂrylovm# dixfent 4 W/ ﬂw/ MOrfha. cim
2 .Objecte 1 g antifaty — quanif “relatedners XAS puc.
an/y,brau vus ¥ Jofuled — vus Molpﬁeioat/ hard Yo daf

3 . Ofper [im s "Jf sdentfizs 4o consider — each auc .
L u/O. molec ah/(( Xva PM”‘VPM% -ed mhons
8"’1\7[2 eosof‘ can meie?,’frhfb or T>ters
“quicls gen- larmge datooets

4. Can Stont (n elechonic dota b ases g’m-eu/j(«c/am?i
Con Conv f* num form = Statuheal ano«/t/-r(:t

[J)ﬂﬁe/:‘caf‘-’l

l. Reclascf af oy based on envol Hs — ext revision
Slucidats evol rls --- infer phyl|
*Supeuor : acha of erol reflect in g- seq

2. form bousis dq-hc?
est € of Cpeqah |

3. Rq/brd accum 7657; dgta ~» da(;umaf ev. A::Hvy

4. Ang gNs - orpgim mod - h'um\(“oul-# Aﬁa‘w“)
Z{;Zt-o 4§ Yoch @ frece miodhordual Eve, Adan
- 0”3:"!0{ AIDS = nw/ Yno vinisés
~frS1V of-chimpc
- start date of cpread

us M\? molec docl<

(&) Newbred freony

wHY
NeuT

Pisadv mut quicldly remov by it cela
Adv mut guiclely brogght 1o frxam/are rane
Most mut neutral

- eitent mut Ce-g. 3rd ’-[-eblo)
- conservate subst : chem sm aq .

= ifrons (non=-regy) mat , X efpect

Little /no

Most ev@ nwlec |v| dnven hy
rafver than ni seln

CONSEL efpeot on -ﬂf—rws — X acton 17/ nt s

eindom drify

clock  Raddom proc = mut cast rate likke clecl

Use to Meaure ewvel time :
U het > seq o fvlkofeu/how[a@d/v@

Callibrate wrt focci] record
Chag B3myq - W 10 mut,
rale Of:ubsf -

s 2% /3

Sqé/\/r



Bl H2 @ DvA TECHNIGU e

OJe

eiNg CLONING oo [rep gonasined

(@) Rest. €nz

N(GEL Fopna —

(d) Progeas

PREP OF CbnA -
wwiy - Isolate m RVA

PNA pieces | N n= . _ i .
wP)e‘ C‘l‘p";):r';r;’;;_d,?s?' - Free 0{@0 AT h\IB. IJOIY A sene a;,qmm"

- Rev tryns sya <PNVA ysiy MRNA -}emPIq-Ie-»k\/Ian
o= ¢ 4 RNase © bregl down RNA — $s PIVA
w= leave some MRIVA ~ POMErs

NTL o Rod in baclesta — cleare Mn DIVA (\/l‘rwl ihv) dunta  * PAA /,0[ . Syn 2d pVA y Mflaa /,nmw

Fuwnvc

into nonﬂ‘n)@d-y_ 'ﬁz‘ﬂ: m}—yro{-,mo viT replcata

PREp pLASM|D

¢ Metnylatn of host PNA —A onf, Ycomp Jo RE - cee Terminal #runsforse + 4CTP 3 Chocse reat sife withn
L-%P’b-)'ﬁ()l' bact DNA, X cdeave. cCeAss add ¢ te 3’ (w]o mfu{e) 7 Inarka'—ll.‘aeaﬂil.lM'[”f:iJ
> Y celf anvieal , recire éave biu '
MeH I Recog sp- ceq in dspMA, hydvolyse phasphodieder 3 (n oom,,)' é‘f} Tem -hum(em,ad.l G#}

.r:lD B[ unt ends

RecomR| s RE recog k eut gqﬂar« ’ahcs/a hate baclkbona@r-silg
» 'D’VAfWK \ﬁ‘ omr courte cuk w| Same RE ~mix
« Comp. cticky ends anneal by comp ©p C)
* Incubate w/ PNA lgase : cov jo'hrd ~recamb.

v A

Redretn Gtes: usu "'ébl) . pa&h drome

&:ﬁa Steky ends : Re stogored

ol Wil Gl’l'lea(, W/ me
. cleaved W] same RE

ait wi s ends

Mix — expesed C § &3 Hb , cohuge endo anree]

é’:ﬁ& — nicks wealed w/ PNA ’fgau — recomb
ss DVA (H-4) O\ — ntestioral inackvat of marker

TRANS For MATION  (host cetd assim ext DPA)

! Re mm[ole cut acr bofﬁ.cfr@{,of — Y _ Ract mads “”r”’e“t ( con ke up bNA)

—

Hael|( c”’”/o by X reg foom : ‘“776“?‘1 O ) Lga*+ gt shocls ~FTamnsient pPOres

SCREENIN & =2 ideytdy recomb host ¢ w/ recom DNVA w/
s J

|. Plaie on plale W celecty W (ed~amp)
Celo that grow muok hv Jaleon up plasm
Amp-reast marler amf antiB-réacst.

amp

2 Repliea plating * velvet press masier plate

(b) Vectors & Host

HosT

VecTor ¢+ PNA molec Into whith DNA fng may be ins
Lhm\sFu ¥ oy P’VA—fmj wrk host cell
L V‘Q,Pll‘cul-o w/ DNA"I;/D\ mada fa host

PLASMID

86 ECol0 2 Rq’)rJ reprod, Cosy mamt, Tav p/ao»'alr Non=recom 3 "‘"'P”r‘/ jet-r VvV

= @gire xtruchromaesomal oA am bact, lo
— Rep l‘ndef d.f bacd ch*
— w) selectable marker (

+ select h +c1"hod—h01akauaved‘ ;
ap ‘ws;—&c. mcd'hu'fﬂk&laf Ire,wmk vect Was h w/ cqline — remove Cbad%n‘s.@cf‘y <sONA

(insgrtitonal n activatn)

recomb DNA pass ¥ dagght
selecth /Okaﬂofypmﬁa#)

‘fﬁvuf-}‘o replica fla4€ (1el)
Rewomb plasmid : amp-rJ/ +et=r X . s geve
T (it )

Ly deme Fromfras may act pod overhany ‘Xing
Some plasm may reee /-{v'.ﬂ/h‘ Concatemans
k¥ priflve-while sela s insevtional (nacts A lacZ .
wlo Pagqlawlos‘-daw v Yget 6 Blve | rem While

PRORING
ress ptvocebliulose mam on plafe —prod replca
NabH lyse cells ,.Mq-}une — scpNA birc] o nmomt g

+Pohes (ssPNA , comp to aewafm‘t, fehoadt ) 01-\11‘3

—> Siee Ui tie of ona —ng . Hyhidrse +o com > DA seq .
~y Copy "° ° Teopy no 1° Q recamb pM3- obiained Wash 1o remove. X unhyb Prbbe e
Lay on prote fim — poc of probe loc auterziggraply
(c) G?Cng,nrc Vv c,DNA' [l-k . :
oA PRoD  FPick up "qx,d cetl —tanser )
GaevoMmic o grow ¥div = recom Pmsm nep- '/‘OIJVDJ ,\8 .
Cndains ... €nhre PNA conlent Prot-casng pivn <p < J inheared by progeny cells
How ...  Gemem Re]_p clone '"Z;M -'[;SY‘LP}*GWA Grow in Lrorgacts —induce. prot prod
Reg-- - Chromosomal PIVA Toted mrNA 130/afe : - - € cham
Can cdoye... Codtng ¥ non~coding seq Coding seq (©) Case cpudy :'\'Aauif'vA e Ccut)
u///‘ll'lwn:)(.lfll‘un gColi wlointron: Jexp th € Coli (l)Samwlofraphm (GMM) ®lnswlin «j:[___lc;dm;“
St mat---  Any Hssug Tixsve o/ Joget mRAATT|  LoXagragaly, duwaitam = Syn AYBSCp  exfruct- .
(£3¢es .- - Mq,\y {alu colontes énon-&) mRNA ,ﬁ. anjovin ,ﬂu"mg ﬁm .k;ul{?f.u Brn vitry
Frugq may he cutby RE ks - v ,
'-anMZ{unc pleces e fﬁ,’:t’::"’ iﬂf * Pad ffv"MuL'h w/ :';:k““"
App- - Clone gere v/ unlmoun &p Study coduy seq Frans sig m g.cold €nz use o cat ot A

Study inhons

&"uJY Agene esp
Prod euk ’)ro‘lrl'n £ Colj

Ute lac promoter 7’04exf




(D DNVA ANALYSIS

(d) Rest- fhi/erf/h fd%mprph s

* evame DNA Plymorphmm
{4

—smafl Anuce <eq

(@PCR :  »q = Ano. Jandem
mP,ﬁ Sﬁ'w‘— 4 A Rest Jq‘eesl-:ch?ﬁze redt fa#e:,;m e pgpieti
—é”'"f:f"‘ PENATURATN 9s*c U"'Hﬂﬂplaﬁc DNA dfp long th — dichnquhel lu/ g € &< blot
Sep 2 gir DNA
g T . (DSnP (single~nuc pol wchfpm 1bp)
PRIMER ANNEALS 64C  — Pamen (20bp ssbra) - Aller seq. recog by RE ~* hom sickle
_»,,llér *$ privert sp.annealt = nec fy it DA Syn , D'S es‘? %Wi Dz Ay w+1’/-’t/;¢*ll //5?
S P B e ey s Gel £ § .S blut w) compprc e
J rean . n2ed o o -f{qﬂ'qngsez ) ¢ pegloboln) 3 ] .= .S'Pec,ﬁ—;
2® -
ol eXTeNsION F2C +Tag pol  ~tharmoctable presence of HbS seeu for banls & Nead o isof
P Tay pol syn cBVA f— ' norm sickle  IPcRamp .
b= 2'OH 'F - ‘FJN‘T/ ~Jut’~3hl'e‘ Jamt pNVA
o tM3™ ~cofert fo g | Flanking PNA - (PIU, hunbegin)
RereEAT

ufanewﬁ‘w( Tro —3( PG

(8) Apps /odv of. PCR_ ¢ Lim

~RELP in {{an'zvnj region , -Heth linked ++ dacage ges
—COM’)arfSaﬂ 0{ reot Pq} fel@qh.ﬁ‘es M v/ dixeare

‘P”g;bﬂdy "% ¥ ~over

(> oA ﬁ%evpnn—}mﬂ )

~ Dift mds w/ P STR (microsafellitcs) VNTR (mia1)
- R¢ cut on eithar zide d{ ETRVNTR |ocus -

= Bne VNTR/STR — unighe gevotin profite (rest /am‘)
= Mestable = jed s

@ Genomic mapping .
- RELP sone as marksr for locwe, = allehs of Gene

-To cotlcadm‘- Liw 2 loet, obs recomb bet & 2

- Reéwt,ﬂaeq, = cmb‘MO’ﬁaa dist-ances

(a) Goals

/. Det ceq :Ifhum 3Smil Lr 2. b 20-3p)¢ hum dea.@,

3. Sfore mfo in publc databas 4. Improve. dlerfer Gnalipis Hodls

ADV | : Oaly minute qmt- DA ogn I
i rexti

: Fast f"a,ufemm‘&l h e a‘éj

APPS | I . clngal = presatal ccreen g- diceases
~detect infecta W symptoms app (g W)

2 Prensic = mafgh cume. Scgne DN A

2 Evot = CWM/WHC DNAM '\'S‘I“-(JY eUﬂL '“LS
Lim & Tﬂi )(/”‘Doﬁaqe’m\? — rors aompoundedl &xp 1

2. If flankun g Seq unfnown, PCR % be used

3. bNVA ﬂaj amp lim. {o 3)b —po fendo +o~/e//475 @ Hum Gsnvome ProT

4. Condermmomt- VA alse OMPl‘ﬁ‘eJ -
(o) Gel el horeais
fa f}garwe 8,@1, cast w wells | ,)lace in Conducte <o ln

- PnA mired wf laa:hhg Lu{f&f’dome e DNA Sinl<
Lload oo wet - monitor pryq (dyed

- Markers loaded — PNA of bnown size [ comparnon)
~Cument: ~ve bva (po}) atr Jwds anede (++¢)

= Adamw mashwork : sherler PNA move er
PNA sep ints !:a'lqglg Freudl firt
- ches encs —_—
Cur furn oft HF dfe rea 7= ® putEsie

Stetin w) DNA-bmding dye ( €thibium &) wol
L nv Ir@ ht dye fluoresce’ vituglae bands * con- DM

(capillany ccta)
Alkaline soln dmwn vpwands ,
- Denglure debNA — <« PNA
“ Bind H nitocellulese in sane po

SouTHerNV RLOT
: Gd placed ! sl
Ve Pa;:szu Joueds

K?;%ggﬂq:f& .

Meme incubale w/ rdivacts Pm‘ae

Hylm&:u’ w/ v'araa/»ei—— comp. 51,
Wash 4o remove ys

S5- Trom)f fech to /on‘uakuof & - Pohiress eth, /€3a(,&o: s

 (+) Bensfs
1. Imprv ace §spd a{ diveanse nosk ~egp- SN, pKU...
2. Posgibll failo s o ind phamccegenomic
fnrf’le’}z ?&’F{ayﬁcﬁgf ren -fﬂpd":\g g
3. nof n- Jixeases — nxle ousersm'l“; A reatrr
— studtey Fo ID aillelea lmjed Fo Jexens
"= pecsibiliyy of g heapy
4 Comparale genemice — sty evol (see molec methals)
5. Und hum bio —v Finfo abt prot teq
é6- Ferencicg -+ IP fuspects, Faf@“ﬂy els, madch ﬂaaqo‘mar

(<) besues
| Aftodakility ”}/ dasigrer dm(_;
2. Ritle prfiles * diccrmunafory wseo — o mscrers, employen
R.Ref.mJ itsues (f"c‘IMflarrfﬂ g scresnmt )~ nqn-l'x ?
4. Free will vs g dedennizm —ap e,pfgmﬁu
5. Gerefr Mﬁ becamm g Pn“vak. P

Aboratrgaphy * X-rayfilm exposed

img com@y o loc &L bod



H2 @) GeneTic ENGINEERING

Bl

NIGEL FONG —
(D Stem Csrrc
(@) Feortures
@Unspeaal,iw! @Seif-mnew ® Piffeventbiorie
)
mﬁssues,;zfc swume-rmcm biv ASYyMMETRIC DIV
Ise> ldabghbsc 1SCc — Payhler SC
Cmamian pes)
Can div § rensw by Ny p cell
mitasts Nwriex (rerew speciafzc)
Paugnier ctls wi -Sig * act ¥ reprassar
sane dup ¥ rep pot - p.% g exp, oftert ofp
(b) ng% < Func
MULTIPOTENT PLURIPOTENT ToTl POTQNL'“
Can Jff s G Can o el el | Can JFPunto
r"‘qngcaf v} i @x&iﬁ' Fle(wwtc( czaﬁc p/"‘W
11 X form. entire org Can form entre i

Am;,wwdq tr’ﬂm““'"‘““f & Fobilveed egf

vitnd

(c) Unal- medimied / gcid
I. Select vir vector : farget sp cell +ype (sp @IVCo,rm‘)
2. Dicgble vir : remowe [rnacty divease - causing 9

2. Ins nom ,func allutes
4. Use vir YO +rachc6 ayhwcled celho m/ex vive

RE¢TROVIR +
RNA->d s DNA ¢ Permt. mod *Stable ep ¢ 04 <&l<h 9
It irie host g« Adransfectn eff Xins @fully it ¢
Ins Mu"agaﬂ'"(’b)
ADgpoOV IR

*Can infall <. sfeaﬁzal * vDNA djz cardel

X
pra-exp , Xihs afp 1-3 wie

XMI mu
o g- . Cause MMURe rx
W”—A::Uib -)(Pa‘l’hogemz,xlmmrx ' Max L)h
SSPANAY 7 ,
pec chidrog  Caninf Arange € <p
. thg muw
(cpeedic mt)
scip G GeNE T . T
Enzreplacemt - Remove T celd e recom
mﬂ"‘f ] - Ins norm ajlele (refrov, w’;';q'::;ﬂ‘
— Tromsplant bacl< ’
J franseent

Repaai— m-fuﬂons —D ADA ’ra'J

nell:ml h ( m‘&ﬁm( pch OF APULT Sc
8 T lace cglls lost 4o W) Non-virl mediafed JcFTR .
ﬂerw.r. P-RC beorpts '"“J” fogu 1 piriatro 2. Liposomal vect
lm¢ WBC sw , WIJOP 4‘”‘ o & -
Jlobet P microJ Atf [ipd sphere + -
. Platelet 2. gagure enst pool "yt <& -muﬂm can fuse 5% ’rQD/uA thu"‘F‘#
=SSt |- @ Ximm v a
(D GENE THERAPY  *CFTR/scUD —ndee 3. | ~hambsheck | 3 50 xins met
dspiA [plasmi oI ‘JQ exp
- To
Addn of § mat 4o comect < AUGMENTY ?mv* ‘ﬁ; *’;ZA “| Lipessme aarocol spay ;
rec ois¢ . ; - wi rr%
el ) TR | g e e,
Somagic,.  GERMLING | ?:Niﬂ peliver cfﬁ'”@‘e’“ﬂ N . Im-trts g+ ep CETR —nomm -
B "“! N - | UugpY  Leom ton<
Xhenasile f,i e sl “wo afpfunc of ofher d (e) froblems
DITILNS FOR G ‘ —_— X
_c:: p a{e:t , A\,MT,JF | 1peaLs Puptle eff o nomdld G sporT LiveD G TUMOURS ® IMmure Rx
- 6fp deliveys -Acenst o < l J intractllulac ”W%aﬂig [t preb - oblele ¥ func Ins mutagenears Virsimm £
- Xham - Xalt Hempy, Susk exp erog! Peath§ rep of Housf C | reudom inf v ONA Subseq round:
Need mulhiple rounds |~ dixruptFum-supp § footer imm rt
(b).€x Vive Vs In Vivo  Sor} Transf &Cs = vip prom upreg profo-onc VMF%Z
€X.y Qs remov k bcdg = Cetls must be Cﬁnﬂy mmw[g bhed) @MULTIaere ProB @6’" ReG . .M“’C
Cothuwe 1y Ve = Must he amenable Jo clbfure | Had +o tredt ¢ Thalesemea wead diff viv
¢ brad efpof 19 overtasp timbat of | T IH €
¢« Norm copy ﬁg’ — Can screesr | Y globn g VW
-}mno:FM v -~ Snguve corr exp ab o c.daene
o fys all m - cetha |, dvene Mmure ra
i Pame'“’" R Xa Y TEIEN
- relra
IN ¢ Trans dir — Nec su{{no cﬁ' m?@r/{'ﬂ Kbl TM";::;‘P" '” il lf;{;’f’ 'F'bt{?el:me
amto celho in 60{7 ~ Success X dpd on ab'lt‘*y ¥ Wolf Expemnoy —~ out-of recct,
“ Use suit 9 deliy Nec ﬁn— orqans that Xremove (CFIR
cys ~farget wr cfypt = Need suitable g dedev cys Germ True cure for -ﬁ& LT un lenoun
Lexpense :)1 multiple gen 6T LT fellow up hard
Xabortns ek Poss of 4 enhanceai
(90[(«1 Wa,y to acwss inase Leoc descoum
areas — ¢ brain Cremera?2 of uiconsenty

res et cub],




z as plants /i vitw y b
(3 PLanT C LONING G e bant e o] () CBA f mioraprapa g

rlmh«ewt’ meg "Pﬂ*@%ﬁ/‘””* ® ReProp @ RETTER OFFSP usec
afer planwt norm ' : Dol path
(q) Ca——————w echn } => mass prod of clone w/Pre ! 1[15(40&1\/ ael. | o dgewel ity - -thk ﬁ“'f"
- o q Mrewo prop L 2. Can multp P whith 2. Diseasé l-asep'P‘f env
or o~ .
-qd)\; grov, Xdisense (bCau-‘aoT EXPLANT = portn Jaken F Ped",‘a J;@-seds 2 Reoted, ready fogoul  -selsf-esplart
- s - mﬁ-wlfuvo banang  orchid haed -, o
desirable x+om Shoot] leaves | , clonte " Jo gomnde 4. A Robust Mam'fa ﬂ"'
= . i \ reh rfen ) ban|c e
mm;}:/zum{ / S % a@/m‘ﬁ" fr‘ Wo plent | 2. Indep of & i | S-Gren eng . lz’ p- with JGeal,
<\ w5 Coupr sTERILZ ¢ Nacto | #. Less Spacs 6. Sl gen "”"‘5&"? 3. Prad u"m{usﬁ
NUTRIENT MEDIA & ;’m mna, () contont] >- Tpt 2 Gov fromint plaris Guotoploot | syns ; m, ob
/. INeRG macronut - T

J NI NPS Y Cq !
casein  PoF: aucaci ! dtu! + hloophyll
fraa micronut ~ ge, 25 ¢,

free  enzoductor

2 IT . B,

div fester tuan plant E DKADY -
3{ U/ﬁ UPaﬂ“’;"‘M‘b l. $$A °. qugO\‘G:l ,olani' £ ’I‘sarmh‘c “fLU—K (jd awe

@ ORTAIN cALLUS . of mﬁdetl pregeny va a‘celunfz ‘?/“'""V

- SQPf/MCdeN
GE = manip of G- mat : & DIVA /Comfm ks
Lawaumlicy'bkm” 4 &/V\O Due te univ g Code ,org can hv PNA vel P
/”m'e mtu&s(’v’ﬂ’d) O_fﬂﬂ”"" Ue un d 'a ﬁ ue ":7

- ,,J;ﬂ Ly ‘frd’lsﬁrﬁt oryg
bt TR < | () Sigaremnce

thiamrae | Nivicin , Gscorlate
2 L Sucnse, 8luwse

4. FGR auxin - cell elony

ke Call usofed "+~ Tradeforal ~_» PLANT ANIMAL
' . = Fasted MJ&WHP “Cﬂ"bmhﬂ = Xlim of:pecms barrea ’4‘-?‘41/’3"&@
S. Acte chartead * L fovine & : :::v,;“:::r:pre/(hb - Jlm‘u/ rowndom = pest/disease resrstance | - Cga""’,"::‘ﬁ;e
6 - Anhbiottcs - 4 m’:'z; ~l- infens’ labour - 1& Y aut val #{‘”d L Sihe ec lmld’dmﬂ'!
Cheon ¢ ey « X random ~ gfresgs fenv Jolerance i‘ Nﬁi\u P‘“‘
® pecetmiTASATY ® Ectapsd PLANTLET | & - kmp . post-haredt P e

ean Tk out , I Jeugar | Tried ypality | _s popoplact cubture i
Wean fr Hhumdty Wesh Shooke i T 2dAy U4t | Dhoaserauddanes | —» agrobacicrimm Rebro

\W@h‘f 4\u/arm & g rALe ! 'f‘”d JM; ! — Ura( —> Recom in enr‘bgn-
tonom env. |\ Soafi - P~oo'# D‘ﬁ’ﬂ-"Ph""M' Aporp arable land Woitivn hoieiuminii
—P cafitle ctomata dv fumgreide” : LANT ORGAN C

= ’I‘phm‘uy:: R Suppert e Lﬁmﬁtgue (8) EGs
Prerouo deain ¥ adn Subdév § multiply =T nge .

) = Cathived com - cotls iod of som emby Bt Gorre | irsect perte | BE gene-agrinc ’>< $ ¥ O-apply pedreide
pe— eMbW fr veg- #xsue —~no am fess/eyqeke £ ca’al'frlllcr Reom p e’;" Hain Spectfrc vs bmwl spec 7
E"’"’“‘l‘“/-‘ﬂ-‘ cytf. Q:S P @ —~ duce @"M fly larvae <p e-S'lS Pastreide y accum imeav

Lhypocoly’ c,/d,fb,, DI f"'“‘“@/ﬂeﬁ’ TA Y N c,uﬁam P ¥ e Ce: _(;,,Jcham

L Jeaes, rés, flower suif-. of 1mal vV Encapsy fale break down *:‘v S“fdﬂ Tyreld
< Cetho rmudt be amﬂ"«* ol clisie. , @ Ordiccdl. scods o ens ~fewrc
Mot Sing nuheent Jpmif-
o heqow' k/ Pﬁu G’,:\Ldf_w ;3:;:/‘4;;;4 vins enz Jo f’m’ *Rice nﬁ]’""‘l ﬂ"‘

—egralon , |
Lo {“MME) /!(a;?:zac Y F "DJ On ﬂﬂ )Uﬂ“f?’*
& Pmkf/ad_ . . 2 fJ\/H"A44 * Endos
- Protoplact fya | SV~ e
CHbose EXPLANT /. Ne w{ wal/ ; plot fysim e,

e Adqp'l' +o local env
- Overtonca reprect o | ‘VMC 29:" rice. Cervss v/ [oc rice)
lg Americitmatre celd.
L undifer can switch
& X vy

barrery —Faq?—--';ﬂ - N il
- " Grow Sqlmen X ’Arrhﬁeeze —— ol
7 Mi' Lalmon 5"’"“" inwnkr | fr arofe_flymder Suvbs feoler

4 wih hernione
© ISOL PROTOPAST N\ ”"‘" ok o Pl ol | * Couple to g rouh &Jea an wnter
i%%?*@”'MW Fmapniel, sorteb Sucoes homre=op O, Hoiored foed
frez oy, : ‘ * Meoo T imds ega.c Pelor %
@PP.OTOPLA Fusjow L Pisrupt : poc bases, cellulase, Hemnul-.(cr' j “[hb —stable Veswrty qATer?)
> Cq™t, f”ly@-‘hylw 7\766{@ Collect pre'ftP{m-I- czq,é-nf-gm M‘ We‘7 Fiess:
- 3 make ﬂngj = (et debr pellet | protopion float-) =
-QMW c3; (C') eLs| ferd api:‘{make
A cubivre T % clno roes
= Sovean for L_‘:L/ . @ env SAreTy DHUM SAFETY @ ETHIcs
/- BE plant>selt for resstnce | 1. Tomerty ? - Sxploita of auimak
@) Antrar culture F eve'v/fv; gl P gy L growth Zm Lhailty
P 2. Effectt of fovin dJeuget L exft Sfreas
Pallengwn (O can sefect : phen eft of allgsean @ u’;i‘;: fﬂ u,,tm.infhm ecf; new prot ’
’ 4 ne mas'“f of rec *(chem/uv) fosk. chiues: Umadichielile 2 2 -KM""?M{'B o C{om;d) Jech
Hq,olml antrer calli

3. Gene How ~vel trmeengs 4 Anfibroke re.
a ass o | 2. Relig implic -

lchicing dupt niohgpridle (32 chan ™ " Cpersonds - eoones glve p -
cladd haploid :sci;mammh-' @ anap hase "’D'P"’j 4. Gm outgrow W”Jz:“% k| et | 37'ew/amzl sm
('i&lawm&) ln. lsergmc Py Homtozyqous @Call locj PErupt ECosys P Py g




	BIH2 - 1 Biomolecules
	BIH2 - 2 Cellular structure and function
	BIH2 - 3 Genetics
	BIH2 - 4 Bacteria & Viruses
	BIH2 - 5 Physiology & Biochem
	BIH2 - 6 Mendalian genetics
	BIH2 - 7 Evolution
	BIH2 - 8 DNA Techniques
	BIH2 - 9 Genetic Engineering

