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Microorganism

Mostly unicellular

Multicellular or unicellular

Nucleus

No

Yes

Membranous organelles

No

Yes
(e.g. mitochondria, Golgi
bodies)

DNA organisation

Circular and double

Linear, enclosed in the

stranded nucleus
Size 1pum 10 -100 pum
Cytoskeleton No but some of them have | Yes

actin filaments

(e.g. microtubules and
actin filaments)

Metabolism

Anaerobic or aerobic

aerobic
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Totipotent embryonic stem cell

Cell potency refers to the varying ability of stem cells to differentiate into specialized cell types.’
Cells with the greatest potency can generate more cells types than those with lower potency.

Hierarchy of Cell Potency

Human embryonic stem cell
Pluripotent embryonic stem celis Induced pluripotent stem cells

Totipotent Stem ce"s Endoderm line Mesoderm line Ectocfami\}me
Totipotent (omnipotent) stem cells can give rise to any of the 220 cell types found in an \

embryo as well as extra-embryonic cells (placenta).

Pluripotent Stem Cells ‘ ‘ ‘
Pluripotent stem cells can give rise to all cell types of the body (but not the placenta).

Mu‘ti pOtent Stem Ce“S { ) ' ' ‘ ’ “ “ “ Adult bone marrow, skin,
cord blood, deciduous teeth

Multipotent stem cells can develop into a limited number of cell types in a particular lineage.
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Totipotent vs Pluripotent vs Multipotent Comparison Chart

three germ layers

Totipotent Pluripotent Multipotent
Relative potency High Medium Low
Cell types capable Differentiate into any | Differentiate into Differentiate into a
of generating cell type cells from any of the | limited range of cell

types

Termlnolosy

Toti = Whole

Pluri = Many

Multi = Several

€gs

the blastocyst

Examples Zygote, early morula | Embryonic stem cells, | Haematopoietic stem
Induced pluripotent | cells, neural stem
stem cells cells, mesenchymal

stem cells

Found Early cells of fertilised | Inner mass cells of In many tissues

lineage-specific
| genes

Expression of +++ ++ +
pluripotency genes
Expression of + ++ +++

Pros of use in
research

Easy to isolate and
grow

Easy to isolate and
grow

Less ethical issues,
less chance of
immune rejection if
taken from same
patient

Cons of use in
research

Ethical issues

Ethical issues,
teratoma formation

Hard to isolate,
limited
differentiation, scarce

"H$0&E'S()*+&' - $/)01&)1$230413$5+3$61)7&+,+BiE914



Cilia

! !Il##%&l()&(lll*$
L+, - 5.0 ,0" B +H#,- #. 2
I +'3&344#,-.

| 5O#"(-*$1"H#$%E&S" () "#$%*+) %!, % $&-%6()"HSY6*+)$* /!
HS%*+)-&+%' JHO+&.*1/1 () "H$%&-$*'.()

I 16&34#,-.*
| 7'8,0"##"- 2)
| 9"/,03(-$3'8,0"##"-  2)./1&H0&!3+/*()4&"50 wmesme
64()7.8&810)64()88$5/)*--*+*1"()$9'&'&.%(;
| 530:."./,03(-$3'8,0"##"-  2)+/:&'&.%()
#%!1+/&$%'(): coirasns — il
I 16&3-;"#"&302)
L #+&L" "%
| [11%+.9%3/*1%)</$*.%!1'2)=%+*1/1(),[.%6!1/()
3%'./1 ()1%"+&</$*.%!1' () "#SUB)" (; '"::a'::lzug

| JH+&<I$* %11 > H#1/1?
| <0)#(-:3c2)5$9#&5%!()$/-/3;3+&-$%1'()'%#+%1/&
5-+¥1"$06'()-/5.9%! 1'()+%'/3"*$);&39)>@*1%"?
| 16&3-3#$116&34#,-.5)$.,&'=>2

AB



" 6" ()*" +#)-& )H"&&)./

L I"H#S %&"()*+,# #%--*%/ " 0)1"2,# 3*&10"() +* +3$% *&+%(
%14,(*12%1#"--%G6%-2%23("1%5678*9: 12 ,1 +$,#1%//;.$,#$
"#FIS%&!" () *+(%&S,-.* -,(/.0 #1+",1,14=%%#,"-,>%602=*1%1+/
1"2%0 *(<"1%--%/

| 24/ " =$*/=$%-,=,0 3,-")%6@")%(/; #*1+", 1,14

I B$*-%/+%(2*-%#&-%/

| C(*+%,1/

| D-,<*"##3"(,0%E+$"+F&1#+,*1 " [%-%#+,200#3"1,/2/ F*(%1+()'10 %G,+
*F/&3/+"1#%7

9H



"HBY% " HE' Vo' () B+, -*, +.
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|

| I"H$%& ' &($3) &Y +#,$' - &(H#IS0"HS
10,2102 #$-3$0"#$4#4) *5HS*5($
"H#$"19%& 106804 & ()" %
)+, H+" &Y &) HO-$0"H#$
*/[*6#$-3$4-10$7*0# 3-%2)%#$
4-%#12%#/9%

L "-/"-00&'&(;
| <+(,-"&%&LP"-/"*O#S"#*(
| <+(,-"-)&1$3*00+$*1&($0*&%/




"HEY6&™( )+, -

| "B H#$% & () *$+&' (%, Y% &S
HO*+#S$,-)./- HSH'0"™ 12#,$
-"*-$-"#$0"%0,0"%31014F5(13*5#)$%&:
#()*+#%$*3,%%/%+-*1+,$(/,$0)&

6"1/" '%7#$61-"1+$-"#$&3.14$31014
O™ # 1

glycosphingolipids

| 20/,3.5'&.(/,$0)48+ #)-#4$1+$ " |
HSH () F+H#8S g

chain

| -.$-5,%"&-.(/,.$0) 9%,%/1*-#4$
6 1 -Hﬁl () *+#$ )" ) &*/ #8 hydrophilic polar head



"HSY& &("HE') "+, -$%

| I"H$%E& () *&+#$,"-)'&S).,&/(0)$/1$22$
VH3$)(,*,2)(10$8-4)H3+-$)H3'H)
S5+/($H$(0)-*"#3$)1,(0$&)'&$)5'(($2
"H$%& &("H#$')*"+!',$% 6)

| 7T+#3Y&+#$,")"'2)(,*,2)5+/*+"$"#-)
+.#$")3'8$)5+8'($"#(0)'##'53%$2) e
o, 004", 1' 53" "-)$9%+-$2) #)#3$)
SOHS&™ ()/$/1&"S)-:&.'55:) o
-2/+/#-23)<3,53)*&+8,2$-),/*+&#"#)
2%$.$"-,8%)"2)"#,%%",5)'2)
C"BH, () &+ BE&H, S )H+H)H3P)55(()
-:&.'5%$6)

glycosphingolipids




| "#$%&™( )%*+",'-.

| 1H$%& )+ #Yo*-(. %/ (O#"(
+1/#.237)3(0%3) 4™/ (#"(
+A1] (#0(/, (51" +3363)"( a8 o
4)"%57(8,%.()33#9.(/,'(+'33(/#( . R e e - e
4)%*)%*(%/.(.,)!( e BG4 T ST URDR P oo R

| -63)/'(/,'(06.%#*(#0(/, ( " STV o e S S
4'4;"*'(9%/,(#,"(  4'4;")*.(

I <9%0)(.I'+%)3%="&(>6*+I9%6&£%(&' ()(
1)..)-"9)L0)+"#..(/,'(4'4;")*(
O#" (+" )%+ (A#3+6 3" Bt (). (%*( |
(6" % e m::“ o s o Gty o st s

| @33#9(&%0™ +/'&(+'33(#" (H"-)*'33 = stmtm eyt s et
A#/%3%/1

3
\\'. 5y

N Functions of Plasma

AB



L 1"#35%&™ () %*+","-( &.-*(
-"%/"(&-0

| 1"2")+*%-1"#$%&H#" ()$) *+&,)$
UG $0()'01%-1,,)2%8)$
3&H#N) S S +/1#-1,,(,&H#S
“++1-/""+)2$&+0%

| 3.2+ ["(4&+"5&6X'H#$
M 1-(1)$1+H/1#+*$/41$-1,,5$

| 6#&+).1.7#&+1$3#"/1'+)$"1/1+$
4&%1%.(,/'3,1$480#"34"7'-$#1*"+)$
7(#'10%$9'/4'+$/41%,'3'0$7',&81#%/"$
)%* 782" (&(29&".(*% (*+9"%(&2+,/"(
- +'(*%(-)"2,:,2(+%&"-:"%(
)(7)/&+-1)$/4#" (*4$/41P
1. 7#&+15



il I ] | |
" #$ 98 " (08 *+%)
| 1"HS%& () S)H) + H#S-($."HS(- B/ H+HHS) #+- &(S+HSHOL™ 43S .11, $."#P1H#&ES', 3F-.($#,4-+5,)#,.6$
75(.$()'&&$)5&#18&H#($L+5(($."#$)H)*+' #$*9$. "H#(#$2# H#RS-( (:
| 1"BH$%& () +&HHE&H,
6 <-==8(-5,%

>6  ?'1-&.' #3%$<-==8(-5,$
,6 @", #&P)#H3-'#3
>6 @'++-#+$)#3-" #3

A6  B()S(-($

I -+.$%&'()*+&H#H#&H,'
6 @'++-#+3)#3-'#3

| J&HS+O1") ) 24(*).,
| C0519.5(-(D$C,3519.5(-(DSE"2519.5(-(DSE-,519 BYe(BDEPHB-' #3$,35195(-(



| "BV

| USRS EH (V& & SH(+HH (,&-., & H#I(OHI (*" 1H#+0(H2#
0&3! (*#(+#$%&1 04! 3%#-(*-&*$02$! (HS(H2HOKB(*H(+#$%&
(A80#-(*-&*$02$!(*5

| Bl++ "I EPE+ - TO(-&""HAY - Yol &2+ "#*(#&*&038H!"#
"QOH(H'2:8HSYRH (&=, &" 1 () &:HSY&BHY62) &H2HE2S.02,
1*&$1-#&*&0385#

| <"HOHO&" . SH(+HOI++."1 (' (,&-., &"HO&2DBA*23"$4
4%&0&HSI6&BH20&HE)&* SH#" TO&29H(. $5H=V0!"H#!"HAY &*HSY&O&H!"H#
*(HESH ()& &¥SH(+ (,&-., &"#+O('H&ISYo&OH"19&5

>5 7@83&AB(* G(,20#"(#9!++."&"#)&08#D.!-:,85

E5 F20G(*#9!(@'AH(,204#G.$#)&08#™"2, #"(#9!1++."&"#
D.1-:,85

5 J25&0AH(,20#G.$#2," (#)&08#"2, #"(#9!++."&"#D.!-:,85

EK



-$..+#%/",01/+20'3'4&4513"&

!ll##$%ll%&l()ll

*+ #$%&'(&))




-$..+#%/",01/+20'3'4&4513"&

!ll##$%ll%&l()ll




-$..+#%/",01/+20'3'4&4513"&

!ll##$%ll%&l()ll

*+,#$%&'(&))




"HER & ()($+HS. /01", . YB& S

"H#S%6&' () HE&*()Yor+,)%-&-,+.&) 8- %6808 *1/(&
"+102&"/0&")-(&1(/-&-,+.83& (#& P +"//(7&0188,-%&
HH(--&T7.%8&' (+.()1'10891) " %o#&

<.%-%&*()%+,)%-&"'--&7 .#(,$&%1/&+."[/%)-
1/-7%"0;&=188,-1(/&7 .#(,$.&7.%-%&+."//%)-&1-&+"))%0&
>S?75@!@<?<A=&=@>>BC@D3;

E(F%*%/7&(8&*()%+,)%-&1-R2T1)BIH7&) 1I%&
(#01/"#:&0188,-1(/2&7.%&(/):&0188%#%/+%&1-2&7.%&
*()%+,)%-&$(&7 #(,$.&" &' H#(T%1/&+."1/%)&1/-7%"0&(8&
"_-1/$&9%7K%%/&7.%&' .(-'.()1'10-;

E()%+,)%-&K1))&#"/0(*):8&*(FY%&7 #(,$.87.%&('%/1/$&
)11%8& (#%2&9:80188, LQ&/6L, 1#%-8/(&%/%#$:2&17&1-&"&
G?CC@HA& HEBE() Y%+, )%-&*(FY&BH(*&"/&"#%"&(8&
1$.8+(/+ %/ TH' TL(1&7(&"1&"#%" 8&(8&) (K&+(I+%I T#"T1(/;

MN



" HER & () B -$/)81 , 20)')3 ' 341/

!"##$%"%&'()"
I
O | o
O @ | e
O ° | ®
O ®
O
@)
@ . ﬁl
I

"#$%&(&))

)$10)#
+H$%&'(&))



" HER & () B -$/)81 , 20)')3 ' 341/

"HH$%6" %68 ()"

|

|

|123 9 e
‘

"#$%&(&))

)$ 10)#
+H$%&'(&))



" HER & () B -$/)81 , 20)')3 ' 341/

!ll##$%ll%&l()ll

e @ g Q
° ")$10)
"#$%&'(&)) | +#3%8&'(&))

456/879:76;



"R & ()(F*+ 3. /0" DN2E& $

| I"HHSYOHRID & (H()" 1 &HS
L 00#, 8%-1%6$),&.$' (/IS(+HOL/H'S
1&.$%"1&'[+01%6#$%0-#($10"+"$%-#$
(H)"M&HS2,1$ 0+&3+"(1%,+&!/$
0-1&4# 5%

| 6,331 +&7$0-1&&H/'7TSI&.$OI"" #'$
1 00#, & S+ VBB S(% FS!//+8,84%
(+2#(#&Y%$+3$'1) %! &0#'$10"+"$
(#()"&H#'S. +8&SI$0+&O0#&Y"1%, +&S
4"1. #&%$. 1#$%+$,%'$9, &#%, 0$#&H"4:5






!ll# $||%

"HS06&" () &FESIHE%' *-$.+$. #.55S" &/ SO*+0#+1, 1&*+$'S
2.1#,$-*3#0(3H)$AL/"$2. 1#, 35+ 11+ 1 8L *$.+$. #.$7$3*2$
0*+0#+1,.1&*+$*'$2. 1B$A52. 1#,$5* 1#+16$0,%))$.$
5.,1&.337$5#,-#.83#$-#-8,. +#9



?BC |
>$=B<@A o
OCA1DAO !"##?##-$
! . m
IBC *l("%"(&#
?BC
=B<@A"
$"% >?<@A0%=B
1
I"'H

(1] :#ll
A('$%TH'6

6.$
2$<793%67)
/01

78$9(+';'hlf;.$3,45$
%7ﬁ'$2.7+")+,(#.
9(+

O
6.$
$67)
3,45
/012%

+, tt$
( .I"";-$31 5$

")+ (#.
mx 7.4
9(+




!II# $||%

"##3%"%&'()"$
*(+,(#H#-$
*0p" (&H#".

/,01$5(+"$
*3+")+, (#.

/,01$23)2.$34%$
S5(+"$%3#"26#"7.$
/,01$5(+"$
*3+")+, (#.

"#$%&'(&)) +,#5%& (&)




"% $"0% S
*('+’(##'$
00" (&H".

/01/03o
| o

"4$9%8.(&)) | T HSNE&(&))







" ) *+ ,8% . $/% VRV A5+61]

| I"H$%&" ) )+ &%"(H+  M&N(O'( "HSY%& H(1)*+,(H(*2030,0".(""%.~(
A%5#(265(/%53-+0+(54(8/"5+0" (2%0)65+) 682" PHESK" (05'+(&'/(526"%(
+53%2" +(&=%5++(#"H$%&"+1(&.8&0'+2 (542" (+2""\PEBEZ05' (.%6& /0" 2+>(?"=&*+"(
26"-(=5'+*#"(89: ()*#)+(26"-(8%6" (542" (%"4"% %"/ (2B(&E* >

@A



" #B&'( ") $+) ", -*. H O-+

"#$%& $()

| HSU&B+, $%*-$ LSO L HHEHS].$
2'#314 +*$%*+)#0/*%$3)$58318$
HAGHY+)1'H$) % *$%& DL,

| ")K)*+,8$)9/1: %6/ 3HS L)) % #S%E&'S
1/-0/#3%3/)$/.$%8&'$0, +#-+$
S-6%+)'$+)9$%&'SL',, 4, +* S #ONH'S
0%6/$1&+)(H$3)$%&'S ;%) +,<
123%)-Y%7$

| "%+ #/$0,+:#$="$*/ ' #$3)$)4%*3")%$
40%+="851", $#3()+,3)(8%+)9%1", $H&+0'S
18+)(‘#T



| HSYO&H ("HS V& (") *+, Yo " [
0*/1'$$'$"1."2'$314,+*"%*+)$0/%"3)"
5&31&"$46$%+)'S* %&™"1',,7

! 8/2I'l)%"/.",+*("l'/,I14,l$".*/'"
3)$39|||%/n/4%$39|||%&|n1|, ,||4$4+, ’ :||
3)2/,2'$"2'$314,+*"%*+)$0/*%"3) " %&."
0*/1'$$"/."";/1:%/$3%" 7"

| <4*3)(":/1:%/$3%"+"1:9%/0,+$-31"2'$31,"
1/)%+3)3)("%&"-/,'14,'3"%/"6"$ 1*%'9"
4$'$"53%&"%&"0, +$-+"-'-6*+)'=
*$4 063)("3)"%&™,'+$"/."3%$"1/)%")%$"
3)%6/"%&"™" Yo +1", 4 +* $0+1 '53%8/4%"
1/-0%/-3$3)("%&"3) %' (*3%:"/."%&."
0,+$-+"--6%+)'7



"H$%&'S("("HSS%& () *()+,

| ).J$.#0%012$SHYo+" 1" S(
13%45#%" " #$$%1#16'2)#%75("5%
380#9%02)&Y0#)4'29%#:4'2"#$$8$2'%
3$8(8962)8%(40%8&(00/$.#8%")4#)40;%

| <5#%'#08$4(JHW6&'S" Y-
).("%l/.( 1=%>?%)1%()%&(21#4#' %
A5#)%9()"5%/33%()72'&$@%3'/1%45#%
"#3F$%08'32"#%2) &% # (454 % 380#% 7 (45%
$@0/0/1#0%/'%1/.#%4/%45#%
[99/0(4#%"#3$$%08'32"#% 75#'#%45#@%
380#%7(45%45#%1#16'2)#%2)&%
‘#SH208#%45#('%")4#)40%/840(&#%
A5H%"#$$:



| 4S8 (%0)*)+, &= +-H(*/B0ABY&H ()& (#
gt - $0& H LIVoH-"H#2-I$&. -#* #3&-3#/&00#
&A(-($"5#

| 6&.$-'(#20**3#3&.'7T&3#/800"SH#" 1/%#-"#
DH&3YoA" HS- - (3H#/-5(3%A"* ) SH-.&#

" &I'-0'983H+* HSYo #-1S'T'$:5H#: Yo & (H-#

2-1$8.. LAHD &I+ A& H2* 1 (3HS HSYo&H" 1 . +-I&H
- (815.%,% 08H $H2&/*A& " #"1. *1 (3&3H2:#
&<S&("*("H +#,0-"4-0844-#-(3H#/:$*,0-"4#
43%6-& (* % AHSYo&H QDORLHAY T*$5H#

| 21" (B HSYRHARAD ~(*1 H+ 03" HE& (3 "HS #
-(#($.-/&0010- #7-/1*0&#/-00& 3#-#
4"H#$96)%2-SH@ %' YoHS Y& (HA8.) & "H@'SYoH-#
0:" " A&+ #38&).-3-$*(H*+H#'S"#/*($&($"5

AB



| 1" S90& ()" *+,%6"*-" *&#/%&0+(

|1 S00& ()& - X(JO(%,-#"(1*(/#2*
(*3848"-(7%.*37$8$' &% B
$'&"T 28 +8&-"(L*,"*&"* %%, #2"6*%&*
7-9%"8" 3%+ "+0" -"*$'&%" 7-(,%*%2"
#'33%(/"),#"9*

| :7825))7-7%.*07-67-8*&)*(/#2*
243,50 %&*%2"T*$ Y& O, /(" (*
062" ("*$'&%" 7-(*%6&*,88"'8,%6"* 7-*($"#7,3*
+'40' BT &-(* +.4,3+. Yo+&,-6*
062"-+$7-#2*8))*7-%"-,33.*,(*:"(7#3"(9









"HSORD BE'S) ,*98



