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Unit 1

Antibodies: Structure, Types and
Function



— —— ——

_ 524‘(1&5(}(}'{24 SWJ& _.*Lj‘.i‘ﬁ(’{. H}LET-I(._llé'f\ 2 ’

i]l:& ’ﬂ%ed [ (}ﬁlﬁ%, bmd:hﬂ mem PMS{TJ‘ on the B-Cell membramg |
o and Aecreted bldr platma.  cells,

’-'1 Vessrare, bownd erilibodiet “m,FM anil ic AW on B cell

‘-) B all mlt{mhm Ay dicted ‘a, the mlenaction %mmgm am%j'

| with, arﬁuam

> Seedd artibadiey areulode b blood dnd oy olfecdors ?f fho

E *‘MQQ mﬂnufmk\j

f-) A atibediea Ahow /S'Lﬂulu(OQ j‘lﬁdﬂhfﬁ fﬂ'ﬂc; Fo orrham ond ﬂf{m
! l'n. o limited  mumber ‘% O‘HQM ‘{:‘”‘dlﬁv‘i

T e e deboegrmati 1 o]
J'{Lb\\‘w e WQF]W ard  Contans  Various a'rffiamfc determivonty.

rda

\b*s:\u S,

( .

ﬂm\\\mbt woleale hone common  stadin 55 ‘fO'dIL Feﬁdj chaval.

2 T'n,m preadene  coninls Jﬁm J“m»z( chavns (3 chair) Gmd  fw anw C‘\WO_)
- Mibodis @ ﬂlﬂ@{m
e d“ thesn  has  moleadar wﬂaﬂ& 25800 whike JMWU chaom  daz molewdar waﬂ“'

50,000

. Tk hﬁ&t darn 1t bownd o Q kea\rﬂ charn by o dpulihde bovd, and by aon - cowlenl
infevahion ( st lmkaaeb J\Uimam bends, hﬁr}mlﬂmhtc bonds ) amd {w 0 htkrodmas,

I,{ Non- vk (paagedions and chﬁuf 46% ik o 8 idoshun)
;,O‘r”i‘ El;("ﬂff;- ‘ tembeeclipe. 0 2‘”" other 4o ,Jjofm —fho W



-

tha S“ﬁ Vo awing ardy 5“& f?"‘””’r’}rf‘uqtf) /‘L?'ﬂf

q 09 Aomog
Chaty vaued amﬂj\‘ :inm% arclibod 4 43 ’{’1"‘*“} AP udruia amd ‘,P‘Jn;’\,? JJ
Aﬁk“ ﬁ]}’g i Cfl;ﬂd V ifj 61"«3 \/ (m e Jignt C}h}m and \(H I {—{,.‘_.,.-
{\@,w‘{ ﬂlﬂ

3 The A?qul.&ﬁ <\am_ an‘\ihg-l% M dua_to Aﬁ“@f‘f@/& n Hy Cammw acid
MSIUJJ‘{‘.(‘_?X WE the N "('&al ong

> (o \Qmax\}r ) ’Q*Ym'wm gond  am e gk :
\». | md W ﬂ.@f 2 P ?n’raem_,. igmd Ade % o
.Mx‘md T

E bqu..aé lﬂdmd,\%a N Mdlﬁ‘ﬂ aA Mlalmh.{ condant and wy g '’

/\la! en i (L an \{;\"\ Lﬂ)"j Ck\d\ ' &T"{ C“ T H\Q )V\Xl%d Jﬂqm

®

|

2
&0
z -
5

o Coo Coo~
d
Heavy Chafn (1Y, & § oA€)

Fradhuse. of Imwnoa\ohu\'m _ .



,* E(Pr;\{\t NS To o Perer) A L’mj Srucinte

3{’3\101\ m\ {)3{)]?{) gmk cllaeﬁltm wtw\_ —Q\Q eﬂ'gdm Fa]tawv ?g’cdmld)

Q‘M)_Q ]f(@‘iﬁl‘ﬂm"h UJt) % \Jﬁeuu'ﬂr waAg ldwjimp
) U\J“ﬂ(\ WJ\I'&Q‘; Kok W d){.??w& W“&' ﬁdswiu.op q]wmi {I‘Qﬂtﬁ

fod o wolewdar umﬁﬁn)( S 45000 and dud Q'ﬂ*ia@n, i m@
ae%-‘l-uﬁ& and W (alled  Fab %ﬁm Te ot ‘W""
Witk wdewday  wugl ) Secco ked o afﬁ\h%m debﬂ d{;%dﬁ
il o m&g&c;\\i el i ho R J‘“’S&W‘t

I,

2 Eﬁ“’hﬂlua?ﬁ‘ Dighon quodey o, fivta. 10000 M
! Toqrort compod 4 Buo F, e ko
oyt dngeekd o1 (), foqmnt dot Susds f
dmh%rm e fe M@M an ol Azcovord Mesanpe
S melM@ W J&U g ey Ak WWQ




_—

.- 3) @a fharadd Redndign aed M \ﬁ\% s

5 Ty J@g@? ool mw@us\kﬁﬂ ey dx&d‘%ﬂ Jyoda.

A Th s doo oo e et Bet dhe Tl g
rededy (M0 150,606) mpostd J}{ JRN

2 Fodn B0 el o T 5o,0mp MW F“UPQ{’W’
&a&\e&n@M o J\m\ﬁ chas  amd w5000 MK chawy

dﬂw\s&w\M ax 1*@““ Chaw

Lgh
.o
'r\q”.l(g
Chawd
T:) M{ .Jnow e Fq
l le k&!{cj} &md ‘)'r'
ot L chain - C oW Adahd

- Ariligern Fooen %oat rnnitd ikl
fab ot with T Ao d kbt 36w
T antiboly to WM oid 2wl with by wd
,@é’ﬂ‘ Charn whilp e Gmﬁf/n{j o w
puded by o Ha ey ohan The o resdd wen



B _Sequenan Mmﬁ od  Hea ¢hagg : =
() Ll H R

_‘W-EQ_J Biffiims, Yryimg Mﬁ, dvﬂ\o houm wrm\wjo o =10 Amngy
Ll iy iming diffeund  anlibodios .~ iy Aﬂﬁ:ﬁm "
WU vamiahle A%AM_

/ﬁﬂil (ax g{))(ﬁ »’!’Q’Tﬂ-iﬁ&,p Mﬁ{o—n L4 C{lﬁw !'QNQ @méw ‘—Qﬁ/m

dhas i basic  amino add AGnd Jeading  fo
pAtien L %m l'ﬁf»{ chavnd  Callnd kappal(k) 61, fambdq
C&) | [ .

| %IMMGQ/%J.@H tham 0 K7 g Ho/ av ‘A

o omer 957 8 Ut cham v k' aed 5/ am A

A gl mwg molewds  amfums iy A e k bght houn

bt meven.  both.

!— i acid Aartw»% % A chan Ahoug mMineL JXH&QWJ?A

nd a demed A AL Az (nomia) gy (A A A, Ay v
/f\umam,‘

b i 3 WJ_ C ann m@&‘
('b) “Q&Ma'___-——-c‘ﬂm: W\L Qe Jemnm}D ?0’& @{ J(\ (EIL
- o omvd a6d8  amd ém@md& verialioe e~
lon- 110 sl ¢ ) \ =
dnamd  od thus ke bam @ld  Verably Mafm_

| 0 9\"L‘ M\,@QA %i v MW& Faﬁ%w& :o‘rm]:“nd”@
Moo hasdnawn : ' C S



(w 6 Y € and €. Coch § R foe dffort oy iy s
C,a\\ﬂd a0 Lm*“&ae -
& Ty @n&ﬁ\ 5{ Boepen acid %{ Coostand Mat‘m M avound
<30 AA —Q@L SY ad £ avd acwnd 440 44 —f%
Wond €
LT Jmmd chan %o\ %?W am‘\{ko&d ioleanle  ddermine Tho
Qo 4 ek antioly

FL&M - M
T%Q = T
pe €

s Gk Ot n hae foth ﬂiaM‘ thawn

5 A Am Gmmm@ N M@ Ton  duiilica] i«ﬂﬂwg ehawnd

&E Hus  basic /ﬁlmfwtﬂ, e W o
Clams Wy Chatum Qube |38 A" N /r .
TG . .Y RCAAC 1o K 1T
fom I Nowg K oA (if::: 31: el
T A A A1, {1 K oA Kokadw
B¢ ko ) Aarady, ™A
.Ij;;k' E MW\Q, %leL



Aoy wedghd Sondigg '
Ty \J

0 Opomidolion s G o A Wﬁ{fn g F{ﬁgagaaﬂf'om a%
T Miafm J»a mamﬁaaa tord - maufrophuls.
% i an e fand: facon o antli backeusa ) dafew_
boltin moletlls Bam—borch e o (o Awaphor oo
il B ool Mgmuf dg Ho (FZ Molewday  gmd  Gng
LTINS u%w«é % W&mﬁ“ﬁﬁ amd  maubro phids

e bindg JL foo awtphrs with wern) wa’@ Mo lecul g
aopexd  ilh e ganre /mﬁzﬁ ol am  mieadi: Hot
Ay o Ho &ind«‘zj { p&*ﬁo(?m b A F%ﬂ"%}@ e brame
and  Aene A pmﬂo%w o%%xe f&%ﬁ“ - Mk pethogen,
R Fﬂ.&jd' quﬁom dusbruckivg procenes xrhdmba ongem alic
J{aerhm , o daluie d@mcﬁi and  membrang wqﬁm\

© /olibodis_actike  comploment : BN ond T6 wy gduaty

At 8%{&0@0&@ wlled  Hy
CmmP&”mmi% /%f‘lem’l, T Sd!\lffm (/;'ld‘-kdq a Touf, {2 me
Hok am ‘;u{maﬁﬁ Al wembangs (g G g a %FTVEM
| plent 0chidlin pehosy . (b bads do il




——r

mma oy ako LBC m;/ M Aecef!w jﬁr ceh o, ﬂ’“’;‘f "
doowln oL ompleas  fy whiclh Cob gy adharg) M |
to F@\Koccffo&s % e colls & Gmplersy,

8 Artibod dnk cels fojrokidla :

m\xw& ﬁh ﬁﬂibodﬁ Dound 4o meﬁd ol ( vivus mF@J;ea() witn FC
a

%t’“. T ko, Y (N ) gy

Cljb X\C Ccling freg Ho ) i
w 4 Yedot ooy, gk o angek
0 Trana

i i L T

p Hecbia) iaazm A el W(ﬁm
quoxdmf*% e mgre dah'v%a a% antibodiy o mucotal

M&w/} % w(ait@‘@y@ jﬁm%@zﬂ&fzw and Uy fnz‘ﬁﬂﬂ fracls
wrd ﬂ/wﬂft 15. breart mille o umdo Mcﬁw
Tih - MGd,@JL }chﬁm Ab.
T — Gon be Foasioded b mugg) mf

x4,
06 ~ Mork  sulselantey élﬂ‘sq M%M{m o |,



. fdfumd(T; C(we&/”ﬁap% C{
.'TW\WM%'i[OEuQL;] G (faGﬁi U & Ao med A b dow Caet v

A, (804 ) |
T Tew we dow Toh Aoclaey - Tgal
1,62
T&GS
1,64
_ e Aubddiory difr v ige &y He himge nﬁéiefn amd A
tumhey and  posihin 6% T imdchatn  duudphidy donds Ao He
4@»@ chobrd.
> LAY G635, Gy oot placds and P]ga smpotht
Age v W Hhne dwelo 'ﬁ@ _fe’ﬁu
> Teft st eHedune @mFum& activator {BNOM
GalATga2, LgGh Pk adtiabs oplemond ob of)

> LA od 63 beds & T heaphis and e b
oF&fmlAaﬁm



I =S

T Imowroghbolin M (TgM) 5 % accoun U&” 5-loy. %%ﬂ
O Abutim f”%mmg/fowﬁn. o
2 Monowoi T, ha nmﬂ@%%c%/&um and At exproscol
03 membrms bowrd Ab on B ally,

> e e ot M o polimaic Joren

? e Ave moomer, bk, 0 artnged with  Thuy,
,Mj—fm i e cenker 0?)%0 F%/Y]W‘l amd o
o dmﬁg@ﬂ f}mj% /5‘/&5 om  He ?5%[3?'&»6 c‘% He

amolecnle .




5. ISM e |M4 G’ﬂhboid clas Frbw m WF;M—? o CLG’:\“%&_
- Q?)Mia o 14t afrﬂdroda AW%M bd O REBH neonale

_3 %m v e &}Ftubﬂf Hhen —%4 g Ccfmplwwrf_)

3 Izm does ot dlﬁw wel) (dufo A5 J?afr@e /H*é,e) avd
W\Q, ;gowﬂd s Lo CMWMM o ehif’rdﬂufat TW“M?

(3 I«nmumﬁlommw A(Tg’U: Conslitudis  [o-157 d% Jotad  mmuwna—
’ & %lﬁ‘m&h‘(\& AN !N A{wmﬂ

| : ' ‘ | 4 mdle
> Gt grrec\mmmvb“ o orlemo) Atattion Bl brea

‘PW) A A

'Fdhfpiphd& ard pnhd‘;eﬁtdﬂ chawn o M% onm'emmt
) FD'&LH Fmd»@,(m % f’jﬁ,ﬂ. W meu Them ot anihdodies .
Y
3 E\,wa@.& MM Awﬂ? avourrd ‘56 fo U% ‘Q‘ mﬁ)o‘a
O L0 WD Awﬂﬁjt%g '
4 Qu&"’“& IgA o M

yaminanl Amj{



" 2 |
.5_‘%[% CONL cvons Sl Qﬂ,ﬁ( amw kwiHL WULFQQ .afulDT:.%
5 Bbiy & pasiory badiic) ard Vi) Anjace mﬁ@_
prawoaks Mww@g—m MW@MWM
Lmhﬂﬁ“{fm\? virad ot LM V;jﬁ@“"”
> Tih har Ahown m;mhnﬁ- Jona c% dsforne agm& paduia A
on blmolly, Vbl tholeral , — Neisena ﬁmnw and
gy udh as  polin, mltuonge and  Aesyns.
ot itk s Tl ard olec mibedss ot hip
o fnlet c;ﬁalw{L mfodn.
) fmmwj@@% $E o TE" b an prasont o Jod s
| ermembelons (03 dﬁt/ML).

.a

Ahoek, , |
> I&E W hoofe ﬂw{a}mﬁ m P Mj{cm? 6&4%’»@4 and
hatg  madd My

> CM&IM a% g, e b TgE with Do basphds o meat
mmje Y 1O aliase  thau contonk o R exchg lwdon eIl
cllnd dxammﬂ\&}m MM }be @“h’a;( mm][uw ‘



—

&}

<R
IS el
[ (. QﬂfDU&_ 0?77‘
&) jmmmﬁfabim D (Tg]))é gt ko Aerurn : d}{ “\mw

74y with MW Yo gt e &(T

gy e wh R

3 Q\D\l %ﬂzg l,?n ‘J’v\gf\io Qﬂﬁ)&



‘4 Abody Gt
Adioodes  cam e Rd I vexiowd wand . for an afibody. &
L ;% _— L%Ww@a QW%M&(%?@%EEJ
and cmdit&' ’ |
Mwibo&ﬂwgﬁﬁw patd  in doner, armivaaly
ol | Ahﬁp N a’om
Rols and mie on uxd ﬂgm.meﬁwjl purposed.
5 At gt a mixed i adauv&nh M&m& tmmumigabimn
> The im0, /Sﬁm’?\%& ane Aaker . to [arm\fi&_ bazeime qu lvels .
S hnruenidalions  an paced ot ievely to povide  manma)
artiboby W(wﬂﬁ«é 4-6 weaks apart olihoughit 1ty

@b quin il 1 dayg)
5 Blood Aampls o Agken (o dmé(j (%-Rn R et Sy

5 (e @ Aigﬂ. love] ‘%amﬁho&ﬂm dheded  ham Yo blood 1
(ollecked  allouwed fo ot amd Ha sewm GDHM.\

3 Gum wn ke Mowd ab 4o er bwer dn longer. poriods



tho - (f‘mmm};af@“ blead \ 5

J
fmwmhi&aﬂﬁn{f_ 4@-@0

f
Frovwnisedusn 2 &ud(q

L blova
Pruricolim 3 by 44 Tyl ol e

. Y

Tob bod —> By 2° —> Tosk Quably § samn

haeul

Fromunicolion Gereduly
2) W | . _ :
.._Uﬂbdﬁmp Aﬂi‘.tOdid Pwdmix.em; Mice  ane UAL\DMJ& W &Uﬂ@b
privad Jor munodonad Ao podudien.

b § 0 single dafpe peduad by gidigad &l o
r %A mmnrﬁ]m\a—} @mﬂi}om




;;, N;’(?‘“Q a,m,_u'bodd ,éwjﬁ/;\f s camnl be Aghunid wn Mf“’fﬂgfq&],‘ g
3 Qo Gestgr kohlor and Coion Milsteun il .
&mmm\»&wﬁ:\; /fm‘ﬂ& b}awgul'j at wiiﬁxww W |
1w iy O |l o dyfoid -maloma. 01 0
huﬂ'bﬁm. | | -
5 Tae hﬁﬁ&m calr (bt Ho ﬂ(ﬂMRA szpld @6 4%«
anh by Wm ord Do ety § the mydbora call.

5 Mice o tmmunisd  with épeu&% ojﬁhﬁm.

> Ot Y e ong netictly i Sy o0 Bt rS
ot o asb . s b ""”’P’”W‘ mﬁ mﬂﬁd}
s 0o wd for ypidom me; Y

35 Wi ang Aa@ﬁ&iuﬂ ad  Aplewrg me e hot  wilh HM
Whos ang  colledded.,

> Tu spoakd glan alls on mied s ey s
Rt @omob et fmmmoa)lﬁhﬂw «%’Wﬁm own, A

5 A dwioy w arted ok %3 dulin mem v
b s § pylagens gl (9
5 Mowld /;Wm s o mined with ’”‘"gﬂm@ el

(o 51, m\ﬁﬂb& lo %o % 5

e W q



@mwwmmmM%wM%
| a“w & i Qr wﬁﬂﬂm Wﬂatqu——/&plmdwl "
e geleng — vl
Splea-1 g fuoikay
4 st g oly
migelorna-aplam.  ealls &w‘m i mFlu‘sM )m( il
He  al it o )ﬂpumﬁ\hwm a/mtmpwwn
thaymidipe ( HAT)  mellure
7 Awrspoun 6 &W UM” it avd
Kot blodhs e de oo bﬁoiaﬂf’fw ﬁi“)um.u
amd pﬁm&m uikad &n Dk ﬁﬁ“ﬂﬁw

7

" Mmﬁ;mm oot blodka ,mo@wm ,me L%P‘”‘M
D> 4y AT  avedwm | He mgelre- 2 clly (W@P(fw
myelemg wlly dee un e At el



- I‘.\"""---.

- |
AL’%&%DK Airgle Aplam  lly o1 Glon- 2 Al fudy
| A2 HGPRT  ond ﬂ%"ﬂnl@’@ are mot  Scdudoyf Cﬁ&w;&\
by HAT ot el doup Loty
wlfwe  and d m & weks.
5 Mgeloma ol (HGPRT ) fused with HGPRT T Aplen.
s, now hae Fhoengre and - grow i
14 -
f“[ WFEU—W’J P-@\/’VHO”M &}-Jﬂlm-
3 Abouk 5ov jldﬁrfclf anp fmw M%@Iﬁm] %%
el Ao § o poduce s antied,

s Ll e

> HJWMMMW Mb"‘{a P‘“‘{M‘am“”"“d
EUSA o 0Fwy Mmiuu

roth i



DD O
D )
A3 Ay
N Y%




(a) Antigen crosslinks mlg, generating
signal (1), which leads to increased
expression of class [l MHC and co-
stimulatory B7. Antigen-antibody
complexes are internalized by
receptor-mediated endocytosis and
degraded to peptides, some of which
are bound by class Il MHC and
presented on the membrane as
peptide-MHC complexes.

(b) Ty cell recognizes antigen-—class 11
MHC on B-cell membrane. This plus
co-stimulatory signal acti Ty cell.

{c) 1. Ty cell begins to express CD40L.
2. Interaction of CD40 and CD40L
provides signal (2).

3. B7-CD28 interactions provide
co-stimulation to the Ty cell.

(d) 1. B cell begins to express receptors-
for various cytokines.
2. Binding of cytokines released from
Ty cell in a directed fashion sends
signals that support the progression
of the B cell to DNA synthesis and to
differentiation. Activated

B cell

Mitosis

Proliferating
B cells



