
GEM4 Summer School OpenCourseWare 
http://gem4.educommons.net/ 
http://www.gem4.org/ 

Introduction to Cell Biology notes 

Please use the following citation format:   

Notes from Mohandas, Narla and Michael Sheetz. “Parallel tutorial session #8:  
Introduction to Cell Biology.” Lecture series, GEM4 session at MIT, Cambridge, 
MA, August 9, 2006. http://gem4.educommons.net/ (accessed MM DD, YYYY). 
License:  Creative Commons Attribution-Noncommercial-Share Alike. 

Note: Please use the actual date you accessed this material in your citation. 

http://gem4.educommons.net/
http://www.gem4.org/
http://gem4.educommons.net/


€Fcm€R {

fr<Sig;; g f 

uv6 

CELL $ w M  
-- Fut*fapS af cAzc + :*f,coa4- fec,A(a>t ZS. €>2qtd-{4 

Ftr/elspqtqL fkfa,*:* s ffieWd--a"#e*_&edea1
/ " ­

#-HyEg "-sd* _e&!il_ .ee, __ * - u  tua€pilt 

€&- &opusmasrt mrt- ffi" B-gmqg/)&-- f:e -&.)utraws/ffi)rHt 
ffiaW. & bH€&- m*€:aeu$y€* 

(ts,zi* ar*gree i 

:&pW- ca*es-stwt€p,* rltQry-LL {gA fuw,eeq

--P-t.Izaretykf:- ?yto'/,zn ear*tnrc- ( , ry Ozrht- lz$atsl


P- ?xt-Q-1rc,,r- fuW*Ege*!-€,erd : -:- ) 
?-LA7u5rare* u-*s$A&*^&Me --W*AtQ 

@Eys-sgFa*"w*$a 

1 Eu-rW*3k--Mwdry- kcp*Vut#, ^&s& e*&*d­

:_ ConclN tca r*tE brap_ aFdpqToJ -( t . (eas, L,+atezzrpapn pt) 
- tM-eME"J (FapWxt ffie€ e€rc ,s-e&r-Peez) 

LW M Gwfksx fa*EggggL­

* 
P&!w,KEexa{gt{ ilErlt M^*S-i,ee,C_ 

Frcnalat15


No 'lzonrL PFafmtS 
irmc ry-rFlV utbzt *APJ& 



-- -

Ceu_6W&#N6:


€6r-L- €#4 E wEf "€,g,a&u
f?_e_€"e- {A& _ od zo e 6@ &rle_f-gge 

#.&*l4 $oxry wA (Ser noure) * LnN o*t,E_"egg
Pwarxs6,rffid < ' , , - 1  pZg€& 

F*Cx,tn&eD fr64ry 
gU-I-€4d"9r<) J 

TAaz,*l 

L&u- u4€I4B;YAAJS 

tr-aoTfas 

?uogA F tl a4 qas-cr'r) .r4C-?.rOA
^ r d 

$u8"trAqe *Wil& AFFeerS c€L{: t.le&ff rb€r$et&&_
.%-r-­


%-.i&*


S$CAss €,tE coLLti€lir

(nrasu) ( fffirs$**j


-
ZF t/ot- e-)f r4€ ceoL sepipnlt,/& ,7,Ztt Ag,&Z!U/pdAt-ut4 

jFtz.*, f/lFPtvI rFtlt€ c64) fotz T//€\5ete.t_ fgU,_[-te c4r,ts&.ffi) *, 
1 

lazQC ailr.'pu{ n[qBnz&!9 - ff E A keZf- q^tnJp6p 
I 

14 a6l: 

fN Qonto&l.fuA, {f ,4oil6{ &A*teoqy ry eywfr&H A 

P{*ots A" tril M.rc{aaDS 4r..lO rrt€^) 6#utt#-/il* , 

Ctzl 47644ooU n 4 gctx- Ptlcer| 6f *r.t gro*i 

SvTqts;os-- 4ff4cgxa)T--+ ctatzzttcrtu-- Ra.at€ -> EgcCf

&sn"oq, GeAory| , (cqc Aoil (f/zAa-&Gt
eN€) "aae) ---J/ " erG') 



#;


w,#MJ e{ " zffiPe& ffiM 
(&e{seea &m;ss*rl 

:fui,f-x-fu- tP*ea&{",4grcp P-W,u6Mt4:ffig9* 

" .ceEc&g 8& arrt t - - 4 €- - f&tr: Me- &q -M-pH& 

*x- Q/g-Trt ss- &e[s -E*zuxffis- -€if 
J 

f ea"SsF{)}J 

k"$D c&r€-d 

b=Z-Wp<AZ. A AU .MAqt -mA.arq a)srre aXe&1, 

/ 
4l 

- -EL.-a,-&zed ,esacawarzar. dF n1/€ar!era8'rp 
f,eo^Wx t*Wa-t -- --C-ry/1.) ­

/Lo Dlqt -+ a,8F€746 or Rga 

=-e&,. -6ruL/{:Fg ?- fu-drtaare- sa&"F-treg-&MzQleureWs­

: $nrc-o-€E{.pcswr*P 4&- #Ww dee- e€i:dafuLbnw 
,J 

4ap_ m *7&eea d{e9:'6fgiirq_
il 

J _&ttrffi 8E€, NpSssW$! 

_t@eo-g**S =)*zt:sg4et$*_,&4 **gmtf . . 
b a l 

l t  
JPfteoc 



l l - - . ' - - : 
t l  
t l

1 li r  Nv 
ti n 
"&'c' AleHiA + -7yqw eil : gLast{ '59'z6/g {-,#F{44 ltttzsztot:zpp) Q,#_s7t{t}ffi_N -af-:QoarF -ll"*ti* 

-
/ (sax ra ,otutff* aK#* pAN.f#&F 

{ 

I 
I

l4ts9 R.wqa ,c/@tfie416­


-
- Spcrn-ao (a -' 

r1 
- \ " f )

** (sacr rqzp,,rqtrc), Teoft*gp,4), r&&!!oDuL&1L_,___| - A)KVRt, Gt-Y.s srec?Rq) Dna f4a*peuau& .'* pAqw)s)
l l!
| 

- ^ . t.J '� '\'.t -, 

il 4Quetops.t ( /6o c,ea^2,19.r1- - z
l l  

. . .  l i  

ll7-fnmc Astulnratt 4 aexsqza'4&dtat&,?tu@s_t4q: __ 
il fett €Ei tft 6F D€FFrcre*./ aF p4ffi-64f ?-&sze4rt l J 

ru z;rc^t7 o/rT,4 ailet aDrptaoTu r'd v4e .p@ZW _ _ 
l'
ij 

ZahAte & c€u­
l i  

l i@
d nuo A sEcreA &el *bze*p,4z44_ pqs


ii* 
J':lazcer zule4qturs /o'r.,-t a . ran arrR) .


l+ruflt fr:p'cq A #i6,*r.7srs?z€ rqp444164


ll
l l  /  

4 . i  - - - ­

* - / 

l i ­ 

li ReuaC%ce uptucpa)GoF sp€?.fte)_ 

jili 4cer>oilT f;afZ rif€ FCersA*t,{fry 

[?c?-M 4d­

, J *F ,Q.g€s 
| ' J


t t 


ji s{I - sfrc.F&s,* Kf *)rJgr}$€ T# Mreaapfffies 
t l  

i i  

i s 
jj Pl,b,;rpnr{*p,sef?a.--..te(fs} &JJacz,rr;*E ptVgpqf*.)wt 

ii fa -Wf)ft-Hff r*leaa#S^wilt

l i 

i i  
j i  



K '  

#,F$i**f aF 7l{& sdiidgs*i* c#N t€ t-zatf *& F-"* 
. F 
, #efW,r':s,sJf, rW*?fFfFJ*F.-:-{ *N W/*: rw_1fuils*"_tr # tr K8#*,eeaary 
,SAgfffga^* (fg* ,sdeser* F"'#r{is,-;ru*dpkrj } 

frrq#N& @ e***&x,ffJds #&6ea*xdlf#,4}*r a€ 1iffsd,idd,$s'df
{-

Pnaffzers 


