


--





236 unii 1 2

SPERMATOGONIA
(many mitoses)

PRliARY  SPERMATOCYTE
(shown at metapharel

SECONDARY
SPERMATOCYTES

(shown at metaphasd

SPERMATIDS
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06GONlA
(many mbtases~

PRIMARY OiCYrE
(shown almetapharel

SECONDARYOijCYIZ
andlst POLAR @COY

OVUM and
2nd POLARBOOY



-
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SPERM + OVUM = FERTILIZED OVUM
bploid) (hapbid) (diploid)
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sperm ovum

44 xy
44 xx

n
22 x

22
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HO~~OZYGOUS  BLACK “MM” GRAY ‘ m m ’

HOMOZYGOUS
BLACK ‘MM”
(about )!!:I

HETEROZY6JS BLACK *Mm’

HETEROZYGOUS
ISLACK  “ M m ’

( a b o u t  */,)

GRAY
*mm.

( a b o u t  %I



HETEROZYGOUS
BROWN-EYED MOTHER

WET~ROZYGOUS
BROWN- EYED FATHLq

Genes in
chromosomes :

(Possible
combinoltions)

Children
possible:

BP &
Y -’

Brown 31ua
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---------------------------------------------
with crossoverwith crossover

@@  @@@@  @@

gametesgametes gametesgametes
4 kinds4 kinds 2 kinds2 kinds

$f! 12.8 LldFIS  gametes 2 ll¶JIJ~%Iltlfll9~  crossing over LKl%:?Ji  crossing over (27)

tIl6W$ll%li3Gl  mutation
I) $t@?ifl  High energy radiation dI.4  x - ray, gamma rays, cosmic rays, ultraviolet

rays VJEI!4WW~~~6i%l~U7FrJ

2) L%l8Vl  Radioactive chemicals L&&gL~LdW

3) L”n@Wfl  Non - radioactive chemicals adI-  formaldehyde, nitrous acid, colchicine

Ib.rllsrniwIJ~
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zdd 12.‘9  tk8Gl9  polyploidy lllJ¶J  triploid aaa:  tetraploid (19)
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T1. Normal  chromosome

91.  Deletion or deficiency

?I!4  12.10 nl5lfi@  chromosomal aberation (19)

( n )  %fl~‘hJF~lJ¶.Jfl~

(91) l’i%  De!etion

(?I)  lfi@l Duplication

(9) lijGl  Inversion
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%dw”  12.11. Uff6lJfll-bI’f?Fl  Reciprocal translocation (19)

~~buaar)~~1.6?6&~~~  (haemogkrbin) ~~b~asladnsno~:8d~l3Jlo~~~Iders~~iaabua

B~~a~s”n~a~~aO~dbnbs~~~olsbnua~m sickle cell haemoglobin ~fl¶+slb~b8ClL~Elfl?l@lTJlf1df1~

(@I 12.15) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~IJ’CIFI.E~~U~IA  haemoglobin ~U8~~196

Ihi? sickle cell anemia

Valine Valine

Histidine Histidine

Leucine Leucine

Threonine Threonine

Glutamic acid Proline

Glutamic acid Glutamic acid

Lysine Lysine

d Proline  LL’YIM  Glutamic acid
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I(12.345678)  1

4 '

( 1
2 .

7 6
1
0 5. 3%

6



Dicentric Acentr ic
Chromosome Chromowme

1c  0 IO 3 3 2(t:4

1-2 3CE4
I

Sterile Arrangement Ferti le Arrmgment

$4 12.13 ~3n~1s~6~~ reciprocal translocation (29)

‘alCoDE -F v NwmdChmmorom

(A B FEOOCG)

InvatadChmmorm

Edi 12.14 llff@l~l~l3ll%1  inversion (29)
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(91'31)  Iclra6~ntdonlbnsbuo~~~~~~~ homozygous  sickle cell genotype (30)
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Iso lat ion ond Test of  Colon ies in  Orig inal  P late

sd$  12.10 Tll9Vl~~~OVUO9  Joshua Lederberg I;fJ?6?.J  drug resis tant  mutation%UGnlF1$’

(33)
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Hypereztensibility
of Thumb

Left-handedness
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- Inversion

til6M~fll%l&l  Mutation
- High Energy Radiation

- Radioactive Chemicals

- Non - radioactive chemicals

t



1. JSI%YJI~  Law of Independent Assortment

2. 99~~Ll1tlfn~bi7F1 crossing over W~~U.lGXKil~plX3l~PI

3. asa5ulun~dn~pla

- Deletion

- Duplication

- Translocation

- Inversion

- Sickle cell haemoglobin


