* Topic 1-1

* DNA molecule (double-Shanded DAA)
L, Pormeton of chramossme - DNA molecule is wr«fpeo‘ around histones (proteins).
—» Nucleosomes .-.armyed tosether —» chromatin (thread LiKe)sarranged in
Sealfold —» chromatids —» ehromotome (2 identical chromatids).
e DNA molecule + Histonesr —nucleosomes —» c hromeh n — chrematids— chromotome..

» Tnkerphere __y¢:- DNA ceplicadion . DNA polymerase. +DNR +o

with 1 ONA moleeule (ds) |« DNVA Accessible:- Loose 3d shruchure £ avalible
S5 Ul chomome (2d5)

Betore ¢ phase Wb d\--1 Form daughter ghrands . Cocn 2 suter chromahids

For abachment.it's imporkant Cor gene expreftion
& pretein gynthesis(Tranteriphion ™ & Trandlehon ).
Q- Growlth phete , tprotein & forjanelis, ¥size

M Phcf@ o Replesting ,no expresny genes , Corm 2 alua“lr}er alli ¥ the purpere.

« Nomencladure of chrometomes __, Autosomes 22 diploid ghot} arm CP)
Ly cheomoseme shape L, sex chromosomes:1.diplaid centromere
I_yMetacentric~ centromere in the center H . lony arm (2)
) Submetacentric -centromere is J”OE‘QQJ from the center i . Jsisher
Acrocentric - centromere pear the end 1l (Barely a p arm). Chromehd

_y Telocentric:-pathological in —

* IMitosis:- produce iolentical daughter cells (u identical seyuence ot DNA).
Lshappens ins Fehus, newborn, Tistue repair,wound healing , proliferstion of immune cells.

Pro hase __pfhrlJ P hare :- Fea mgn{(y x Ju."e" of nuclear env elope.. ‘_/ Jo
f s Lote p::';hlca--)-w)g pairs of ceni-m?es will migrate 4o opposthe pole . ._// "
- |, Transition to mehaphue= mitshic. Spindles comes ont & hid onfo every chomofonie -
2 Me{qplnse =chromosomes alisn inJiviJmly, on the plate , chromeosome +spindle ()

3| Anaphase - sister chromahids dlis)in (opportte pole), 4 chrometid = chromotome &)

U] Telophase :- cytokinesis (qyteplasm cleavesed —» 9 dayshter nuclei appear ©©

o | Meiosis:- only in testes & ovaries o produce egys & sperms(diffcent Seyuence of DNA ,23).

|_, Meiosis T (reductional dwision)  Homoloyus Seperstion, § Chromesomes number .

| prophase I:- condense , nuclear envelope dicappear, cressiny over occuss, $pindle (ibers appesr.
| Metaphase T:-Homoloyus chiomosomes align in pairs at the plate , aflached +o spindle Fibevs.
__yAnaphare T:-Homolegus chrombmes will misrate fothe oppoite site of fhe cel (2 chromed)
s Telophase T:. cytoKinesis —» 2 daughter cells (carcying Y2 number of chromosomes) .

L, Melosis T (eguational division):- sister chromatids separate .

| prophese I. chromosome + spindle Fibers From opposite side.

|, Hetaphase Ir:- ¢ hromosemes alisn indlividuclly alony the plate -

| Anaphase TC:- Sister dmmchﬂot‘ separate Pram ench other.

_pTeloPhqren':- cﬁol«nes:s.




¢ HOMo\oDous ckrom&omess- 2 cop(es o} each chroMosome ,oNhe from eacb |>&ren+ Gn«{emqf.

R pafernal)
I_.c fossin) aver (recomhaai':on)sexchan‘)e of Jenehic material belween non-sister chromatids of a
paic of homologous chromosomes ( prophsse I).

. frof)mse T _—yLeptotene=-inthation of chromatin condensstion § Repliceted chromosomes alin.
_.gﬂo‘\'eae» $ynapse — chiasma.

Y ly{enes- crosseJ ovelr —-)Tefmols ( [} cl.romn*ha/ /2 ’wmolo)us d.nmsomc (nm-m%«)

s Diplotene- crosiy over is done /"omb“& separnte bul remain close 8 bound to chiasasa.

L_, biakinesis:- chromosome condensation occurs.

* (enetic contezuences of melosts

| 54 of chromosome fumber. - B ...
|, biploid 4o haploid (essental for Jametes). $% eme Lip oma
__yRandom asiortment of maternal & paternal chromesomes.

_y Segrggation of alleles. ;A ... A ...
_pkecoml»inc'hon/crosszry-wer ed-eme kxdl-ome

* Gregor mendel. rules
ttwdf seyregation (13=-0n meiosis ,the homoloyous chromosomes —gamates —difrent cell.

Law of independent (23-1n Meiosis L ,the chromotomes dlign in form of paits (indepedenty

¥ Topic 1-2

*we 5'}uJa cytogenelic- Because there are many clinical abnormalihies happen due to chromosemes
abnormal‘.iies,noleol in —, individuals haviny sex reversal or pubertal anomalies.
Spontaneous miscarrigges.
Covples having a histogy of multiple miscarriage.
the MA:\or-‘ly ot cells Prom LeuKemia samples or Sol.‘J +umors.

* Research uses bor ¢ylogenetic evaluation
Localizalion of BNA onte a chromosome ts)
Determinetion of jenomic Complement.
cheraclerization of genehic chenye 5).
Rec”n‘chon of chromesomal chenyes Followsing trectment 1) or in vitro cul’urirg..

* Tissue Por chromosome shudies:-Depends on fhe dype of fhe disease.
|, peripheral Bloed (Lymphogytes):- Down.

_, Bone marroW :- Leukemia.

s chorionic Vil biopsy .

__, Amniotic Pliud cells :- Petus.

| skin or ogyan biopsy.




* KWJOJ" am:- An Ofclefecl a(mq,men’r of the chromosomes From a cell placeJ 11 standard
J

segencence (generally b ). 5 homa logus
pairs (4 mh?ml\ ,ﬁ.immm A:pl?id ; : g;
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chromosomes For humens are us (yoxx, iry) .
visible at M phase (chromosomes are Locse or
decondenced in interphase) ”
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. iAeo cam:-is o dissrommatic. representekion |1E PR EF BP0 )
I—'oF the Kc.gobpe ,(Paifevm of cheemofome). !
TJPGS of Banc‘tg ,G-bml:n; (Giemsa) lw i o d )
- R-be.nJ-'nJ (Reve'r-te)x ' n -
|_sothers:-c 2Q & T & silver Staining.
IIIG-Bqﬂo\ivg:-'l'\gmme-Ademne ha 2 lyalaven BouanJ
while guanine-cylosine Has 3 3 hydasen Boundr.
o Giémsa Shain will Bound +o AT rich areas (o} Ge rich)
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[Z] R-Bandina:- Reverse of G-Bqno'lg,
AT cich:-
GC vich -
« chromosomes are hested Before anIg Jiemsa ghain AT:- weaKer , $top l,lmlly vith the shin.
-E:Gc:- Loosen up, Bind with the shain.
® Primary steps for calture esteblihment & harvest ol specitiment:- (et he polferde in cubuce T iy
|, cell is anested # will be in Go phote (mostly) —>we need f in Mphase (melaphase).
L, Dput the sample on a Hlesk or petei dish in & specific media + (phytrohemajlutenin or PHA) +o
induce the cell ¢ycle. (Gg ~5— Gy — M),
. 23 Ater 1-2 days we edd whick BlocK spindle fibers (no Chromosome pulling).
|, 3)certrifujed at Low speed + — Swollen & Pryjile cells (Ready to Lyce).
L, u)cel aqre droped ondo Slides & chromaseme will apper .

every arm have 3 regions (1,2, 3)
* C}\romoSome S‘mPe - Q arm umly JMWJ bl P WNA\’J } Numbers are incressimy a5 ve 3o Feom
| Metacentric.- centromere in the mddle. (p &4 Same Leyjht) | the cerromere —Telomere.
__, Submetacentric- Centromere is displaced From the center. (centromere is shorfer then telomere)
Acrocentric:- centromere near the end (centromere 5 sinificetly shorter than telomere).
Ly Chromosomes 13.1u,l5,21,22 IO
* p arm of acrocentric chromoSomes to malée r-RNA i
_E: repepettve region does Femmmmﬁ
not encode prateins
« the o(e\e}:on in Parm of a Sinle chromosome (e W) —>no clincal outcome Becawse MI 5
acrocentric chromesomes have the Same DNA (Ribosomal) —» r-RNA.

condented regions, carlt be exprested.
Decondented resions (>chromatin) J proten aJiiy Jene.



. "(j‘\ resolution Banding:.:}s eaiser 4o detect the abnormatibtes i Lets condensed chrsmosomes.

Band Increases Prom 3co-Use 4o Qoo per harlo!e' set.
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* Components of the chromesome
l_,Cen’mmere

<
<

Tandem repeds: 1] nucleshides are repested
|, repects on alphe

Meinkain chremosomal inteyrify by prevent!

—
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=
=

=
=
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# can be common but net identical amony all chrmosomes).

-
-

)

__ Telomere
[ Subtelomere

9

[] Centromere

-seguence of DNA with proteins (dloesot encode for gene).
The main parpote is +o +Spindle Fibers (microtubules).

—» alpha setellife For centromere:- Chromotomal sgjresation (anaphase)
|y Telomere (TTAGGR) = A specelized shructure at the ends of eukaryokic Chromotomes.

ng. end-to-end Pution of chromosome.
| repstition of TTAGGG , o genes ,Helps DNA polymerste 4o replicste

| in 2yjote tmilosis ~ chorter folemerase , adulthood —» weak tolemente adhivily ,asiny—seroded.

\o Al chromeSomes (Us) heve the Same Sepuence of Tolemersse (TTAGER).
s Sub~telomeres Regim Between centromere & tolomere thal dont heve sepuence. (notanversit

K Topic 1-3

A= et , Eu:-normal., ploid - number of chramosomes.

. ﬂneuP\uA :-Any chromosome number Fhat is not the exed multiple

Trifomys presence of an extra chromeseme (n+l) ,Common.

Monosomy- Absence. of Sisle chremosome (n-1).

* Nondisduncion - causes Aneuploid

|, Meioss T Paliure of disloin of homelagus Chromosomes
—Both chromosomes go 1o one end & do not separcte

24 cell caryying 3 chromosomes & other caryying 1
- cant recosnize” that error wes made — meiosis 2

- each gngle chromotome will aliyn dividually —»
Sister chromahids will be sepercked —» cytokiness
o Results:- Sol (n+l=2u) ,5ol. (n-1=22)

| Meiosis 2. or mitesis:- Paliure of dislown of of sister chromerids

-y
o the hapleid number (n).
e S
i
Qfg - /{R;\
o / \
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&y 3\
/\ Y & WESPERASIY 4 9 /\
) (i) (o) (e il U |
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L-'Resu({:.- B0/ (N:23) ,257. (nv=2u) , 257 (n-1=22).



 §

. fol P‘biclcj ~more than two Complete sets of chromosomd
more then 20)
Triploidy (gn):- three Selr of Chromotome
Gt may hyppen \F 2sperms fertilize onme eyy.
Tetreploidy (ln)s- fonr sels of chromeseme
Common in ) Mmore normal than aneup'oids.

|
Almormet

)

numerical changes In
chromosomes

l—

—
euploidy aneuploidy

mono- diploidy polyploidy hypoploidy hyperploidy
ploidy

(2)  (3x, 4x, 5,

6x etc)

monosomy nulisomy trisomy tetrasomy
(2n-1) (2n-2) (2n+1) (2n+2)

lants
. E'AP‘MJ” eXect mua:ple of the chromosomes normel l\a'loul Jemd

& (n).,Somatic (Zn), poly(3n X Ln).

* Alteration of chromosome structure :-normel n but some damye of chramosame occurs.

|, Deletion - Remove a chromosomsl sesment-
| Duplication:- repeats a reyment

[ invernon: reverses orfentation of the sqyment (12,2321

(a) Deletion

ach

\_.Tramlo calion - Moves q :e;mem‘ from one Chromosome +o
ansther (non-homelojus chromosomes).
* Recombingtion:- exchenge seyments bebween non-tisher
Chrometids of homolagus chromosomes.

¥Human Disorders due to chromesomel Alteretion (Aneuplowla)

(

f(c) Inversion

b) Duplication

lA‘," tion repeats a segment

(a A o [e XF[e[n)

ra infol

(theory): As woman age, tht
ries also age , and the chan

Q@
=g X
%
@

[ Down gyndrame (Trisomy 21) :

| Risk Pacter:-increase meternal ase ,M>F

n syndire

'ome increases

_’ C“M CQ'. pe~*ur“:. m en*&‘. rc,grde* ‘ ‘” ’ L ‘ u 2@:@235553232?5.22‘;3 of 35.

(d) Translocation

chr 0 a nor g
O cTo[eXFle[w

one
chromos

om¢

Mol brigde ,hypolonia , up clantiny pelpebral Pisture (gye shep

Caules =- nonduncton in meioSis T or IL

Eptﬂ'erncL Ercors (us).):- MI C17) , MI (3.51)

unknown (1-57.)
* Evalucte the orisin of the Extra chromosome

RNA (no drenseriplion or +ransuletion) , This rez;luu are

repetitive , The number of Repests is clifbrent

.p= phient
L]

L, (el elec}rophores;s. B

i
|

* parhal Trisomy (Ud,2g+) -

mm

¢ = Slandact.

"N

_, polymorphic marKers= Resions olo not encede for proteins or
indivicuclly).

- Probe B:-not an informetive region. «probe A:442 From mother , 3 From fther

).

small Lowset eurs, congenitel heart disecte (usd , AV) ,Epicanthic Polds (eye) ,pro{-rqu?
toungue , intestinel prablems , Gap Between st & 20d toes ;XI5 Leukemia, Simian Line .

Maternel Ercors(aul.):- MT C6ur) , MIL(197.) ,interminate (117)

- probe A= 3.4 712

probe
-probe 8.4,

fProbe B:

Trisomy
2 | fl’b‘e A- 1/213
probe Bﬂm‘d

Normal Karyotype (H8) /0 exira chromosome 21 .

Acrocentric chramosome —»veg small p arm (ribosemal DNA & repititive Seguences).
Careying duo Puted g arm tegether (no p atm ,we clon't cere abost deletian) —» b, 210+

[Z] Edward syndrome (TrESomJ_ 18) = clinical Peatures:- CHD (eerdice), Faliure +o Hhave (FTT)

menlal retarcletion , Growth retardshion ,h
Unusual hend pesition (clenched Pist) ,RocKer boftom Peet.

perfonia, promienent occipul, Low-set & short sternum

patau syndrome (Trisomy 13):-clinically:. cub, mendal retardakion, hyper or hypetinia , Scalp

debects, microcephaly , smell eyes , Low-set ear , clett 4ip /palate
pelyeystic M?Jneg s RocKer -Rottom Feet (same as edward).

s polydectyly & Synolac{,y



X Topic 1-Y
Grundreds

<N l,
* The chromosomal Basis of sex:- Large ¥ & small ¥ (3eoe“sh’:i'\§( ace absent 1n Y ,{)enes n X).
Hemizyyous- only 4. dllele For this Jenes (not homozgyous or heterozyyous).
pseudoaidotomal resions:- shared regions between % £Y chromosomees (+uwo alleles in sameene).

. y-cﬁrow\o(ome \)SRJ reslion s- Sex alc*er}ermlnuy_ resion of Y R T
chrimosome ,if SRy prerent —y Male baby . 1
. l" Xy b“" 'rimgg chuel ogan 1 PQ"\Q'C.'“\“ — - 425 UsPoY and DBY ——
wil occur if there is delekion in SRY reglon. i
Z)AZF. JAZRy , AZF, i~ Formetion oF specms . b ]
« mudation — inferhile (dsperm ,azoospernic (zers). | | Nl Jmm

* on the sex chromosomes not all the yenes that are cacried on +the sex chromessmes are
Necessarily related fo sex Teiads -, Hemephlia jene on .

_»Duchenne muscular dystrophy gene .

\—» Red-green color blindness sene.

*Aneufloial(;( of sex chromosomes - Nondisiunclion of Sex chromosames.

mk,einf'elierfs gnc’rome (l#,xg;tx)

|_,males (s&Y) with some development of Breart Heuel hip Rat distribution.
|, Little Body hair + tall 4small festes.

[ infertildy (abs of sperms) (primecy male orjans are underdeveloped).
L, Evidence of menkel retardation mey or may not be present .

[@ Turner syndwome. (us.x)
— PMQ e ('\0 Ska)

e Vi Brown spots. @

|, OVartes ate rudimentary § jeonads are under developed —no menstrual cycle —interkile.
_y shortened mefacarpsl TV & cmall Knyer nsils. - A

|, Absormal elbow position. @ ’ |
_, underdeveloped breast & wide disunce behseen niplesQ) &
|, webbed neck (extra skin).® ‘
L.lo cm sherter.

o Monosomy:- net a viable Petus (except turmer)—sextra yenehic material is Less ;Ieléferious
+han missing genelic material .

¥ Structuplly Altered chromotomes (chromotomal abereation:. when we heve g chromotome but
they are not all cmple}e/norml,someﬂyag wrony. wih the gtructure of the chromesome.

M cri du chd‘/cg of the cat (deletion in chromosome )= mising p«f of p
|, Symptoms shape:-Microcephaly (smell head ), round Face , small chin
_I: apart eyes ,coli of ckin over their eyes, small nose bridse.
inside the bedy:-Heart defects , Mescular /sKeletal problems , Heariny or sght problems
difficuly walking dTaliGing ,Iyperadivi}g Saygression , mental retardetion.
__p projnoss:- F5/:-Lew months , Yol Before 4 Year . (i}5 belter nomJgs).




2c hro nic m‘yelgjnous Leukternia (+(Q. 223). - Adults> children.

hematelogy reminder:- stem cell —myloid stem cell (There tuo precesor aulls For wbe which
CML can develop from them) —smyeloid blast —s monecyte &granulocyte -

Pbila&el phia chromosome:-Translocation behween chromssome 4 & 22 (nenhomolejus chremosomes).

due 4o:-the gene that induces the cell ¢ycle is +ranslocated to a location which is
under a stronger promohr ECR., Ycell ¢yele —1chance for cancer.

* Types of Translocation j|*

4] REC'!PV'OC&‘J- one sinjle frayment is evchensed For ancther . s\
|y stable in mitosis:- acentric Pragment exchoye with acentric :
L_yunshable n mibosiscentric Rayment exchenge with acentric — 2 centers. H |

* Balenced camier:-there is rearcajment of gentic matertsl withut gainerlurl "

¢ The problem arises when this individual makes Jameles duriny melosis —sewh guncte camies 1. of ech homeys
4 :-totally Brown & purple

G&m‘aﬂé 2 :-Translocated Brown & purple. HH il
possiit 3 - one dotully Brown § Translocated purple. IS i g, T
U :- Trantlocated Browm & 4etelly purple. Hb : Hi@ H'@
» Regults Aer Ferkilization. B Q..
4:- normal m"‘f UNasi| k L k L
— =
3 2:-Balanced carrier (identicel 4o partent). o ;
—» 3:~ PachiaL trisomy fo Brown, partial. monosemy (perple) Hﬂ il ﬂ il HH il HH il
) Y:-packial MonoSemy to 8cown , partial Tﬂ!my (pueple) ~mn e e e

2|Robertionians specalizedl +ype of translocation between acrocentric chiomotomes (13,1t,15,21 § 29)
the ¢ arm of one chromosome will Fuse on top of other § arm —» Chromesome made of 234 arms
Prom two diffrent acrocentric chromesomes (no p amm).

- example:- Ls , xx(er XJ) ,+<2l} Aug)

* Gametes poschilties ‘
|, 4: chromotome 2| & [l —snormal gemete. ]
|, 2:-Translocsted chromesome th/21 i
|, 3:- chromotome 1y & Trantlscated chromosome I/2i @0 ©® ®
__y:- Chromesome 2| T I O
| %~ chromofome |y - :
| - Translocsted chromosome. /) + chromogome 21.  §=[1 [l |0 [l v i

- Resulls Atter Pertilization . W (o Ao ) Clie) Clle
1:- normal 2zysete - -
9:- Belenced “Carrler (idenhiec 4o parient).
8:- Pull trisomy ;y
W-Pull monosomy 1y |00t viable.
S:-Full monofomy 2|
&Pl Trifomy 21 (down gnJrome)

trmcey momoromy monasomy
" " n

* Viable aneuplﬂJs __.pn}au syadome .- Tr.'soog 3
|, Eduards godmme. Trisomy 12

[—Down gyndome:- Trisamy. 21
::"rume? sSundeome. :- only” vieble monofoamy .




XTopic 4 -5
> PO‘JP'NJJ (not viable,Race).

—Tr 3"0% (30) -—

kb7 :- 2 sperms accidetly Fertlizing one eyy. (¢9,xxy /49,xxx/49,xYy).
o/ - one e}y mistaKenly carcying (2n),The third set () by the sperm.

25/ :- Sperm mutaKenly carcying (2n) . The third set () by the edd

H’Te*mrld«b (4n) - endomidosis (nucles dvided & Replicate DNA, but the CJl'orltum don't J:wdé.

o clinical otdcomes of rolyflaaol;

,:ﬁnel:vgs - Severe intrauderine growth retardation, Macrocephaly , cNstheartfrenst defecks , Low-set

ean , foet deformities, Hypertelorism, Abdominel wall defect.

Ty

jre:]:/lafemal. +riplody (J{)Jnic):-ﬂurocepln’y ,sever intrauterine growth refardation.

peternal tripledy (diandric):- Enlagged or cyst-like placenta , well formed Fehus 2 Microcephaly.

* Molar presrenay:. Lack +o embryonic tisiues & alnormal benign grouth k.

L complete molar prejency-ne embeyonic dissue at all (yrape LiKe Hissue). ” """""""""

¢ HJJa‘hJ:Form Meles- pure 'l'rirloiJg, (902).

* Genetic status in normal conception & molar pregrency .
|, Normal Conception:- 23 ey + 23 Sperm = Ul chromotome (sormsl viable Pedus).
|, Complete mole - Loss of aocyte DNA —eyqy with only paternal chromosemes (androgentic).

Cheometomel rescue - Rephestes ifs own DNA
Ferhlised by 2 Sperms

L partial mole 2 sperms + 4 egy = Zggote Can) (41 chramosome).

. L
-
—__ Complete

rHal
e




¥ Topic 2-1
* The Cansly H gy i important t, understand the pet o predict the Puture.

*Deyrees of Dominance :-

| Complete dominance.. when pheotype of e Heterozygote & dominent homozysot are identreal .
jncomplete dominance.. The phectype i l\y‘r.'cls (Befween the phenclype of fhe 2 paernsls).

[, cedominence.-tus domincat alleles' atfect Hue phenstype in separste (distingushable way).

*The Relshton Behween Domincnce & phendype
I:A dominant allele does not subdue a recessive allele shey are simply variations in a

Jene’s nuclestide sepaence.
dominance /recessiveness Relehonships depends on fhe Ll which we exemine Hhe phenelype
(Thece is ne reletionship behween the prevalence of o disesre il dominece ,prevelance depends
on the disecse iself).
L drm ,position 23,24
* Tay-sachs:- recesnve mehabolic direase by mudetion on chramosome 15 in the HEX A gene —Lipid
Builol-up —» damge the cell (lysosomal shorye ditarder). Ty S Temres
_pinheritance pelierns Aufocomal recesslve_.(Hefero?Jous —» Normal cliniesly).
s phystenl. ebfects.. Fictt mounth of Life __, Nerve cell derbroged
(3-6m) Loss of mefor control ,abrophy, seizurer. |
Death (3-km)
| leveli__, organsmal /phenotype - feCessive (complete dominasce).
Biochemical LvL:-incomplete deminance (Homozgsoic 4o, Heteroz setic o).
molecular/genatic LvL:- Codominant (RNA polymerase will use use Both DNA allels).

» Fepuensy of dominent allele; - Dominant lleles are ot necessarily more then Recesave alleles.
L poyda elyly heo) = Dominanie allele (Les than $he recesiive abele). B

* Midiple Plleles:. Most genes 1n populations is more then Huo allelic form (But each indivickeal carries
Lz allels For each character gene except of sex gene). |“E=TTEEEEET

o b
ABo blood Srooup :. I, 18, . ——sa=asarx

’ P'e‘°*‘°f’3" mulliple phenolypic effect Por 1 yene (dsene <1 phenodypic effect —snet phestrops).
eyshic bibresis:- Autssmal recesive ,mulskion in (CFTR) — defechtve .
Membrene predein (cloride lon chennelr) — cL™ qecumulete ouk-  ess
-tide the cells =Bulid mucus in most of the Lumens >Mucus 1
gickle -call. “
* Epistass -§ene at one Locus alters the phenofypic exprescan of o gene
at a second Locus (E gene allows B sene +o prodice the slor or not g
BB = Black ,Bb=Black ,bb= Brown (B is dominant) ee :-pot black or Brown &=
Ee/EE:- allous the Punction of the B gene .




. olg enic inheritance -Quantibetive vartction,an addive effect of two or more gemes in a

Cancer, cvs diferders ,DM.

Eﬁugle phenctype

Skin color:-8genes (4 alleles) —» Bell-lhqbea' curve not Binemial. .l

* Najure & Mufure - The Enviromental impact on phenelype -

by the envionment. (for polysenic charatters)

the phenotype (Alchol addiction ,fex orientetion , Limy cancer).

* Toplc 2-2
i Hamam qre nof jcool Sulvieds ﬁ:r Jcnehc research:-

|, The Norm of reackon :- the phendyplc range of o genclype inbluced

| Mutifectorial - Senetic. & enviromental Facters collechvely influence
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_,henerction time i oo lory..
parents produce relatively Peu offspring .
Breeding experiments are w)accep{c#e.

* pedisree:- Pamily tree thet deseribes the 1nferrelationships
of parents & ehildrens across senerations.

|, Anelyss —ytrace 8 describe iberitance pafierns.
[ maKe predichions abot Puture off spring.
|, preclict the prlalify of specific phensype.

Sample Pedigree

Ly Desisnation of generations & individuals

b HorizanaL Line = yeneration ,oldest onYop,Roman numbens for genecatrons
Arabic numlers Por indivichusls within the senerction, oldest -syosmert From Lt +o RY.

] [[] tees ofel +proband - individual el
O e , - 0. Beigyr the Famuly +o
(;\,‘ Sex Unspecified B —Q o | aa ;“:‘“HK 1 L'g C(‘n'c-
agel . [ OGS tew — |- W
. . \fFecled E}ZO Consanguincous matin 3 é = " T’ ,.
g el ' ' clinicdly (O
‘\‘-\:4/\" fi‘:‘?sls»zlll::rthm A\‘ Dizygotic twins O 1 Adopted into ‘4‘\4’ Infertility
Nl \/ | o iy S -
s The Gene is the tmil of inberifence R
| locus:- The Location of a Jené ona chromoasome. };’ ‘%{ >( Y VAV ‘%" W
| JAllele- Alternative Forms o & gene at a partreuler Locus. A0 A0 A4 A4
s Homozygous:- Both alleles are identicsl at the Locur (AR). 90 00 0o H j
|y Heterozygous allels are differ at the Locus (a). v ¥ M
A A A a a 1 a2
—’COMPOH'IA “0{‘0(021’0}33-2 J‘"fw m“h”* Q"G"So homozygote heterozsgole homozygote cimp:und
A allele aallele heterozygote




o‘[l”eg of aene}.’c d.’:e&re

chremosomal

single gene (Mendelian

Muid: bectoral

Teratogenic

» Autosumal dominant=trath in which the phenatype of heterozygete & homozygote For the
dominant- allele are the same (Aa = AR). IS o
_,Examples __,Pamﬂld. ‘Urefcholesfen[emm. e T <

|, Hunkison ~dlireare - e B
L, Neurofibromatosis 4 (N£1) - oo
B Mao*omc JJ&QP&J ) — e Tcaree "kzg,“(:;‘;tﬂﬂr; is differ)
s Marfan ggndeome - s ggmeTren R
__, Achondroplasia. [t - = ) [

HYPERCHOLESTEROLEMIA. coronary heart disease in M;_ue(“.)
di

coronary heart disease

.aurohic ruphere
" soric aneurysm * @€ —PMyopia

gous (bR other is s
Homozysous (aa) —» Sol. abfected child. =
|_yPeatures __,vertical trarmiflion. 1 Grom every o 5 e pare el
o .’eﬂerﬁ“"@'\ is effed'ecl Drteave aron ngpaemal see
15k |, Both sexes (1:4) are gftected & +rami} +he trit.
1424 | | Heterozysous (taffect) more comman than homozygous(laftect).
s | | varicble expressivity & age.
L be due new mufation .
LyGene product is usuelly o structursl protein (non-engmd-lc).
il Both porents are Heterozyseus (Ma) — 757, affected child.

,if one parent are Heterozy

* Aulocomal Recessive - phenodype is exprested only of Homezygeus For the recesive. alleles (aa).
| Examp les—— Cyshie bibrosis (2-1)

|, sickle cell anemia =
|, Tay- Sachs diseare (2-1)

oY SPIET 7B

- phenylKetonunia . g

|, Mast inbern errors of metabekism.
|, Albinisms-§ pigmentation of heir 8skin ( Sun Light —sbiaduse).
| ycarriers=Heterozyyous —» phenotypicelly normal (most individudh).
|y Consanyuineous makings:. mating Between close relafives, tchance of autesomal recessive dissder
by t4he chence of mading belween 2 carviers of the same rare dllele

SICKLE CELL ANEMIA

FEEC

_'pea"ures —_— Horizondal transmisrion A @ q
|, Botk sexes are aftected & transmi mutan} allele o
._.M{;] observe ans:ryumﬂy . Aa A An K2
L, Gene product i wsually an enzymatic protein. al Ae Team

o P\\cn‘ylkm‘onuﬂa (PKV):- tLL oF phenglalenine in the blood due 4o in phenylanine hydroxtase
(PAH):- phenylanine —s tyrosine



kTopic 2-3

* Sex Linkage & ¥-inactivetion
—»Hemiz‘j‘)ous - XAJ
[ Homozysous.. ))(3::

| I— “C"G“ZJ)W!:-

* Dosaje compensation=-is the. process bub:ck orsanisms e;aalize the expression of yenes betrieen

aumber of diffrent bioloyical sexes (due +o x-inachivation).

Por Gubosomal:- 2 dloses —» Normal phenctype , 4 dose or 52 ~clinteal Sty\:ﬁia.nce (Rnp rgl,mem
will bind $o Boh alleles of each gene):- same In Both sexes.

Por x-lLinked - two doses in Females & one dose in males —» normal phenolype:-in temales there
will be more expression of these yenes,Becure each jene on the X chromaorme in Pemeles
Made of {we afleles ,s0 RNA roymer“e biﬁJ do Rest one & secound one maKe RNA from
Both alleles .in males Hhere s only ene allele that is being trantertbed ko RNA— 2RNA In

femeles For genes on X-chromasomes.
« there Jene & profeins , dont Funelion aniviJuclly_( by infersehion befween esch ofhers).

* X -inactivation ({yon l?po‘l'besu)

|_,Barr body - inactivated x-chramosome ranJom[y. (Petemnel fmatemat) in $he eary embryonic
Life (3-7 J«Js) . L, The Same X will be inachive in all descendants of a per}lcu(ar cel).

|, Some. senes temain aclive(escape. wachivation) . these include)gene in

psexdoautasomel region thet heve meichiny dene on the Y. @:: ,,,,,,,,,

ajenes outside the pseudoaudosemal region thet have related coples €

ocn the Y-chrontosomes. } 1 @ @
|_3iF o Female is heterazysous for o perhicular sene locateel on x

she will be mosiac l?r thet chercter (&gl?npiwm.

* inherilance of Sex-Linked jenes
fex Linked :- genes is Located on eifher fex choomas-|
Y- Linked -genes on f chremotomes (Few |
X- b‘nker.',enes on Xehromosames

llllllllllllllllllll

® X— L"\KeJ reCQSQVC -~ NOMO‘CJ&OW (‘) Ol' "CM‘ZJ»O“S m . ::)":.:::’:l::(::‘((:n,:::dl — %onmules spermatogenesis
)

affected , mere Common on males. G- ety
_’peﬁ*“res :A‘,el\‘,' 0‘ Mde-Mde "‘fqnfﬂﬁ ”"0"- X: ,!E,:,t,’n:mm echiomacome

|_JDiagonal inherttance -affected wmeles releed Hhroush Females of +he maternel Life.

__, Males >Fems/e)
Pull expression in hemizygous meles,
‘—b
s No or mild expression in carcier Pemdles due Jo X-inackivation.

|, Iransmisson probabliHes
EA Son never inhertts the ditorder from W father.

Pl Daughlers of a male with the diseeder are obligate carviers.
Sons &bughien of Carrier Females hove a 5ol. chence of inheribing. the drssrder-.

aternal Gametes Xy Paternal Gametes . é
xe &Y x Y o alteded M XA c Y o7 - abfected I

X
. " N y XA XY |Gof.:-Cartelers
X XX XY iy
Maternal - 22587,"::::;‘:‘:1 g:,‘“e;‘:; 50/ I HC“:I ,‘g.. [J_—'—O i D——é é
Gametes s Py Ay A :
X ol - Femele camter % L (oo/.:— f'—erm{e Cefrlen i Dﬁ e

v o]l ®




I_,Exc\mples

_;F'ansmmon prolm
_.So!\ ﬂever in

e Achc}ec' pehevﬁ — Hei'eroz\mour.

"

B O

coler blindness (Redsraen).
Duchenne muscular dyttrophy

Hemophilia
* X- Linkeol olominant

 , Qeedures ____, x2 Females as meles
s absent of male-male transmistion.
s Males transmit it 4o all daujhters.

|, Females usuelly have more mid & varicble expression due fo x- inachivation.
L Pew diserders.

herits the disorder Prom his [cther

AN lausters of male ith the disorder will have the disader.
_pSons & daughters of affected Femdes heve o Sol chance.

|y Qutesemel 7x-linked dominant olitfer at
vt D retichance (Rickets)

X-Linked Recessive
HEMOPHILIA A

|DUCHENNE MUSCULAR
|DYSTROPHY

Coagulation disorder

Prolonged bleeding

Easy bruising

Hemonthage

‘Various mutations & very heterogeneous

Progressive muscle weakness gpentanen!
Death typically in 2nd or 3rd decade , or
30% cases due to new mutation —¥ Je novo

Allelic heterogeneity (Becker MD)

C. “sver‘

A-inked Dominant e

VITAMIN D RESISTANT
RICKETS

®

®

WD O

offspriny of aftected males.

-~ -
Rickets

Short stature

|Low serum phosphate

Less severe in heterozygous femalesl



