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1. n1gwteeaniili 2 491 (Binary fission)
2. NITLANMLE (Budding)

3. N19as9alas (Sporulation)
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SPORULATION IN NUCLEUS

/— sporangium

0 2 > Sp()r@,

corumella

sporangiophone

nucleus
COENOCYRIC Y
mycelium

thizoid
hyphae




Spore septum begins to isolate

newly replicated DNA and a
small portion of cytoplasm. @) Plasma membrane starts to surround DNA,

Cell wall\ cytoplasm, and membrane isolated in step 1.

Cytoplasm
N\

S CHE D G &)

Bacterial
chromosome (DNA) \
(a) Sporulation, the process
of endospore formation e Spore septum surrounds isolated portion,
forming forespore.
\

T o
mveva?nbranes 6@ @;

@) Peptidoglycan layer forms between membranes.

. R " —~Endospore . Z
(b) An endospore in ' : ‘
Bacillus anthracis m 1 um @

(© Endospore is freed from cell. © Spore coat forms.

(@)
\_,




Regeneralion of
finy hydra
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(Asexual Reproduction)
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By Alex Surcica Digital Museum of Natural History . 0.5inch/1.25cm

drone

queen

: European honey bee
‘ Apis mellifera

stinger

worker




NSRUNUGHUL LN AEL WA

(Asexual Reproduction)
WISNTULALUDS (Parthenogenesis)

— ABUNELANLAN
o Taii1 L0091 v iluilaweLie (Queen 9@ Workers ) (2 n)

* lanlalAsunisdgansiasnyifluiiaweg] (n) visa Drone (Insw)
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2. Injection of nucleic
acid

3. Re-
programming

4. Production of phage
particles

Hyglos technology — the
3 key components:

A: Two types of tall
protein ligands

B: Lytic enzyme
{disruption of the
bacteria from the
inside)

C: Binding ligand from
the lytic enzyme —
called the 'Cell wall
Binding Domain' {or
CBD)

— TR €

D
—_



Copyright © The McGraw-HIill Com panies, Inc. Permission required for reproduction or display.

Obelia structure and life cycle
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‘swimming X%

- Ianula o
starts new p planula

colony by
Grant Hieliman Photography asexual budding




Adonor cellistaken from

a sheep's udder. Donor

Nucleus

b 4 =
e v -
\A_\ \\\

"

These two cells arefused
using an electric shock

@
Egg Cell

” /
- The nucleus ofthe
—> ‘

— egqg cell is removed.
An egg cell is taken : %he fused cell

beging dividing

from an adult 7.4
'@
> normally.

female sheep. .

| O
. 44— ('

: - — , : . ’
" Embryo
A =8 The embryo "“ ’ The embryo is placed

o develops normally in the uterus of a foster
into a lamb—Dolly mother.
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NSRUNUFULULANALWAUDIRE

(Sexual Reproduction)

1. Conjugation
2. Fertilization

3. Hermaphrodite
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Taenia
mature proglottids

{by P.W. Pappas and S.M. Wardrop)
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NISAUNUGUDIAY

o 6 v

nN9asNITasaLNUGEaSARSWAY (Spermatogenesis)

% dl o v dl v a A o .
AVEWENNIUUINATNAR/R A2 7 (leshis)
neludunzaridssnausieiaanadseaga (seminiferous tubules)
dszannd 1,000 waas/ 1 islaaszudnaniafinadensaunuiasi

| cﬂl c c c . . <
NANEIARTE INTNATIALA LaaTNLEIaa (primordial germ cell) Ll
NANEAR N LINNARAUTEINNNDE TUNADAATIND4RUAIBTUNT |
NIULNFAILLIL mitosis 2-3 AT IFadanEandn aldaiunininiie

(spermatogonia) H1NHN1E




Seminiferous
tubule

Residual
Cytoplasmic bodies
droplets

Elongated
W/ spermatids

spermatids

<« Secondary spermatocytes
(pachytene and diplotene)

5 .— Blood-testis barrier (tight junction)

<« Primary spermatocyte
(Leptotene)

Spermatogonium

Sertoli cell nucleus
Basement membrane Sertoli cells
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NISAUNUGUDIAY

v = o 6 o & = .
NMTATNTRAALNUGUDIARNIINALNE (Oogenesis)
v adtnznaniinnasnela (Ovum vdaEgg) Aaddla (Ovary)

1. IpaEnainnguumas i lanzandy lnsuaimea laefumad

(primordial germ cell) NN1FWUNA2LLUL mitosis MaNeATe A1dlé
IARAIWIUNIN Bendn talalnilias (oogonium 58 oogonia )

RaNas o letniies aziinisanaestasiu lmuway DNA 2uan
WIN69 TENEIUA I TULAZNEDNNALULNIAR L1 meiosis
Fanan wsnslale sl (primary oocyte) 13a talalamdudn 1




Meiotic Events Follicle Development

Before birth in Ovary
@  Oogonlum (stem cell)

- Follicle cells
Mitosis S— / Oocyte
(, Primordial lollicie

Q PrAmary oocyle

Growth —t

ﬁ Pramary 0ocyle (arrestod In e 2
prophase | prasent at birth)

'
Primordial 1oikcle

Chilkdhood (ovary inactive)

Each month from
puberty 10 menopause

Primary follicle

Primary oocyte (still M
arrostod in prophase |) N Growing follicle

Spindie :
S Vesicular (Graafian)
folhicle

Melosis | (complated by one
primary cocyte each month)
Secondary oocyle

First polar body & (arrested in metaphase 1)

;——- Ovulation - !
o) \ Ovulated secondary

Melosis Il of polar body (may ococyte

or may not occur) Malosis Il compieted (only
/c # sperm penatrabon occurs)
® @@ ;
Polar bodies (all polar bodles C,o:md Ovum
cagenerate) polar body




NISAUNUGUDIAY

v = o 6 o & = .
NNTATWNEANALNRTIDIARIINALNE (Oogenesis)
* UNELNUR
< a a A 1 Y .
— ANNENLINIAANImas lagiudalusvez primary oocyte
(114 prophase 1)

— 8 s [NANAIN5 laasinAnieat luszer secondary oocyte

v

(13 metaphase 1)

— 1 Oogonium WLNANETaaz ATaR MIWNES 1 L TaaLinTil
(3 Polar bodies Hazanslil)




STULRUNUGWATE

(Male Reproductive System)

* AFULNUNINILAULRIDGA

Seminiferous tubule =2 vasa efferentia = epididymis (Viaan
AUFEA) — vas deferens (Viatnaga) - urethra (viatlaganng)
=2 MAIRANEN1LUANINNE




SEUURUNUGLNATE

(Male Reproductive System)

* anllpeadnauasniinsuua U AT e

1.

Seminal vesicle (f}i’ﬂﬂmgﬁ"mﬁ”ﬁﬁ”ﬂ\‘iﬁqfﬂ@ﬁ) ntinfidsatinenmns
AviLiaeasieda SruiAyfensnaelvae9Iega
Vas deferens (naaatifedd) uiifl anatseqanannauen
sname Hlunnsliifeqreanmeietasas Wusumddignyn
finiflarinmaiy

Penis (B9ATR, A4A) Tt Hunnesinuaessiilaains ety
aanuensenie uesuasilsanme Hlunneinusiegaaan
UBNINNY



Urinary bladder

Superior pubic
ramus (cut)

Ductus
(vas) deferens

Urethra

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Corpus cavernosum

Corpus spongiosum

Penis

Glans penis

Ureter

Large intestine

Seminal vesicle

Ejaculatory duct

Prostate gland

Bulbourethral
gland

Anus

Epididymis
Testis

Scrotum
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STULRUNUGWATE

(Male Reproductive System)

ADAATNIILLNNLANLF TN LT/ UN5 0L

= (% dl o = Y
1. FUUNAUNYNAUNEIAAUAINN TURIBTUME (scrotum) LiNeding
= Vv = 1 A [~ o =
1?19 1191iNWEEININNaLAS(Cryptorchidism) anatilunduise
% = % A o/
PN LALR AU

v

v a = qI/ o
Bg“ﬁ’]%lﬂﬂﬂ@%llﬂ']ﬁ‘ﬁ@ﬂuqﬂﬁ

q

)

Q (semen) ANHNNUTTNNL 2 — 4 QL.
31, TN ALAAZATS NagaLlezHnng 180 — 500 ANuEAR
[l semen 1 aLLaw. Unfazfleqadszanc 70 Eruad 15
n31 30 Anukaad dlaniadlunduli]




STULRUNUGWATE

(Male Reproductive System)

ADAATNIILLNNLANLF TN LT/ UN5 0L

v 1

AgA FLAEUAT199UReAzat 1 epididymis wazlu Vas deferens

= o/ dl I = di o 1=
Nanglsrinn 40 4u Weaslutinungnivasanisnaniumas 9 &

7% o I aaa 7% di
angagi LAl avanns 2 Ju [uslasiainat G souqn 1 9 e
AANNINNUANINNILILAY]

‘Lff]ﬂzﬁ (semen) Usznaufag sperm 1438 spermatozoa SEICTR
AFAANNFANYNUNINUAT AN NN UDA (Prostatic fluid WAy
Seminal fluid) suagnaiElen (mucous) Gﬁqwzﬁ@ﬁu(mmﬁi@umq
1ag)
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FTULRUWUGLWATE

(Male Reproductive System)
* dAgUanszANNSINNLAN (ANNRALNFURIsaNgNUNININATE)

— AAUANVHINANLAL UNIED N1IRATANTANIIBNIAUNFANGNUNIN
dl v v (-4 1 < a\ =\ (%4 =\ d” v o d”
sanu i lugmennda Tnsutsaanifluatinaunauiazatinisafanai

FAANANVUHINANLALLRHUNAL A INTaLLANiEY Inainazuans
ai a d” v a Y 09//d Y aI/ 1
AN TULNUALIAATUR U NG aNTI9H 149 uundu tTaannzau
= < = 1 v

vsaflulannsiudng
AananvInanaT e wiveaniili 2 atiane 1.)1laR T8

al dJ < [-%% 0” 1 = M v
Luanize dflunisdnaudninaassangnuninuay 2.)atn 1dls
a & A =2 & o . = v o
AomatuAniae daflunisdniauaassangnuuinnnulftieange
tsranns 90 % aasiiloasangnuunnaniauiraislilfiinainnig
a dgj al o 095 as = Y M v o Y 1 dgj
AalmanuAnEs aeduenlfaousas sl lfuaiugiloangud




STULRUNUGWATE

(Male Reproductive System)
* TsprasnangnunIndaszlsiing

1. sangnuuInanau wuli lugmneynds
2. slangnuninls wutias lugaiegeane 50 Tawll

3. wzdvsangnuuin dauluninuluianageans 50 Tauld




SEUURUNUGLNANES

(Female Reproductive System)

* 5glai (Ovary) Hatj 2 “}JNGIJ’]EI"IJ'MG}J‘NNﬂ@ﬂ @ﬂﬂﬂmvl,ﬂumm
s Hiiled sl liFnfumatasiag (Lﬂ‘ﬂulﬁﬂﬂ')’] mesovarium
zﬁm%‘mmmmgﬂé’mmmﬂdﬂ mesorchium) 111A1a959 14
Uszanns ausile win 2 - 3 3w lautinfidAy 2 aeing Ae...

1
Q/

v ] % a a ai v o 1 % R & =
as19lauazaasTuUNANTS [MONNYNARS ltaandnauileibaed
Tanalymsld uariasasiszamauminlng]




SEUURUNUGLNANES

(Female Reproductive System)

* YAAITNSILLNNLAN

<

o 1 [~ = = =\ |ai o 1 = a A 1

1. thmmﬂ‘wmmﬁ‘ﬂ A6 Az e bl LATEYLEINY ﬂ@@giuizﬂziﬂ
Taldmszazian (primary oocyte) UseHItd 4 wAWETIAR 10 la a6
Ql” = 1 c 1 c a A . £ 1 Y
URzHNQNIAA 3eNI1 aanaaana (follicular cell) YiNatAANE
04 frangauniudeadiia (follicle)

[ % di o e [~ 1
QUL Oocytes AZANAIANIE LaziNanuaLszamal f dle
Talasinanunsnasauduis wazluiinisanlaan




SEUUAUNUTLWANCLY

(Female Reproductive System)

* YAAITNFILLNNLAN
4. viaunldvsalnuagn (Oviduct w5a Fallopian tube) gf 2 419
dl a o [~3 |dl
1a9ungn Uanauiiansziilunmetnuns lingnuaznge
aananildazenudnldluiatinldvisetinuagn nseaznag
Uszsnns 10 91, ((psandanisnsuaznisaanasinaasviann lauay
nislunaesrunmadt Fnanieluviatinle) iwasenislaus
daanaan (Vagina) Wudiunilaresietinle aalasundaely1d
dl o . d” = di = 1 I g

WNNZANINDTU penis TagiwAT ENWIURIEaLNanat] (L liNsax
ag) lEatAarduaNraanunteuaaauluanzNwa Unsinelu
dadmannNdnINzLilunse




Body of utarus

N i Fallopian
Chariam ligameant Fundus of utenus tube

{owiduct)

Dhvary F i b 8

Boairsd

| | .
Hgamen Erdometrium

Myametrium

Broad ligament
Perimetrium

Carvi

Vagina




AOvary e W —

Endometrium Junctional zone
Myometrium

Cervix

Vagina

1 Lol VoagN

1%

= a = o A .
mmaau@ﬂim (LNANIIHUTZAABU = menstruation)




SEUURUNUGLNANES

(Female Reproductive System)

* YAAITNSILLNNLAN

/.

INANEUEINAzH Oocytes atl luialananeata s ustaz
Alelelasifies 400 wadvinuanislidnege 200 wad ) 7
woyiuldfauysahitedivinduiivazanidingtinuagnluda
= o A 1 QI = 1 1

N9a1lszanhew d9u oocytes Nividaatazdaaans il

svA11AaY (menses) AR NIINAQN (endometrium) NAALIFN
AANNYABANNI UsznaLfqetialian 1aan uazIadAanimas
UDIEIALNAYN



The menstrual cycle

follicular phase luteal phase

| |
menstruation ovullatlon

development

follicular i3 :".'g ‘
’ L & ; J ;-Q(. : ~ - ‘.\ N

LH

estrogen
pituitary and
ovarian
hormone
levels

endometrial
cycle

6 8 10 12 14 16 18 20 22 24 26

days of menstrual cycle
© 2008 Encyclopadia Britannica, Inc. ~° ¥y




N15HUTZAL A UUSTRTAULAD U

(Menstrual cycle)

* A7UANMNIANHUNUNIN

g

lugauneasilszanman azflaasiuy LH, FSH way Estrogen 81N
ai % dl o A
N4ALlazHIUITUN 14 1899919 TEARAU

aa5lul progesterone ArNINNAN Iz UTUN 21 1899819943
Uszameu (3eninadlszaniaauazdssALRANT WAL estrogen)
Tuaniznialainisanla (ovulation) $19n18azHNaasiug LH kas

estrogen @<

WULNHTINAQNLATEY MUY RN uaa5TuY progesterone Azl
7110ug99N4n



15U )&aUs (Fertilization)

a a . \ = %
* n13uUAaus (Fertilization) Muneny.... NT2LUAUNNT HIN1TIINALUAY

a = Aale a v A = I % o"a;d I
Hapasaveaatlic(aaq) Nutaraganas s (faanEandn

N (zygote = 2n) NATL
* nn3tlfjaus (Fertilization) § 2 wuw Ae
1. nsdausniauansenne (External fertilization)

2. nsdausnnelugienng (Internal fertilization)




n15Unaus (Fertilization)

msuUyausa1euansIane (External fertilization) sinwiilu

wondpdnaangniilulal (oviparous = Taawnaa) whu Uan, nu, fis,

1], nae uardndtingu o) 4

ﬂ’]%‘ﬂﬁﬂu%ﬂ’]ﬂdlué"lﬂﬂ’lﬂ (Internal fertilization) L‘ﬂuma‘ﬂﬁauﬁ
aasnandndun Tnesafazdaasalindnlilussuuaunigaas
= a a a o d” 1 o c'd” o o= v &
AL WNANTTUNARERWAIY 11U dndiaesaany dRdln uasdnd
AeNgnAftinui (Tainaangniilumn Gandadnoniidn 39n13a

(Viviparous)




@ The sperm squeezes
through cells left
over from the follicle

@ The sperm’s
acrosomal
enzymes digest the
egg’s jelly coat

Sperm Plasma

membrane /

/ /

Sperm
head

Nucleus Acrosomal

enzymes
Acrosome

\ Plasma

membrane

Vitelline
layer

Cytoplasm

Egg cell

© Proteins on the

sperm head bind to

egg receptors

/d
74

Receptor protein
molecules

Egg
nucleus

© The plasma membranes
of sperm and egg fuse

© The sperm nucleus
enters the egg
cytoplasm

0 A fertilization
envelope
forms

Sperm
nucleus

@ The nuclei
of sperm and egg fuse
=

N\

\

Zygote nucleus




n15Unaus (Fertilization)

v a3 UneNFIN
O ansiNLEaa (1 = Follicle cells
4 o % .
@) Lﬂm{!meﬁ@@%ﬁﬁuu@ﬂ = Vitelline membrane
¥ %
O gaNiumas bl = Egg membrane

ﬂ@%%ﬂ?vmﬂuLaﬁm"lsuﬂ@@ﬂmi (enzyme) @@ﬂmummmqwﬂ@
U LIEa9MaaU anaanuinanaLilu Fertilization membrane (Lﬂ’ﬂ

2
”

M91a9) Tesriunisliaualnaaganans | 517




Ll ey
i 2o

fertilized

zona pellucidd

Progesterone

i
HE
=
k-

erna

LA =
L}

Estrogen

Jmbilical
Slamp

vagina

© Cassandra Uy & Jenna Rebelo
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3l twins)
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/," placentas [
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ARUNEAITINNITRNANLNENLLLAG ©)
o 'Qfﬁ'ﬁ 1 Aa ZIFT (Zygote Intra Fallopian Transfer)
259 2 @@ IVF (In Vitro Fertilization)
Qﬁ"ﬁ 3 A Embryo transfer
I / A@ GIFT (Gamete Intra Fallopian Transfer)

| 5 Aa ICSI (Intra Cytoplasmic Sperm Injection)
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NSRS TULALLAARIAUSZ AL UAIARAA
* aBUNELNNLAN
1. ATMELAIUEINI MR-

2. gduad Whaduqsnldnanlunisasudungs

v q

0 la Auuuiaunigastyadneanad (dae 0 - 5 1) wsivas 51
QEULULWNUNFIRTY AR LT NNNE

N19LAU LAABIRIUF { YANTINNNEUAIAUAL LAY ozl
Faaau (fetus = Wad)1uaaasATEeaslunjdsenn 1% 289
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* ATUNALNNLAN
=\ a 1 < 1 =\
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= 1 < = 1
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INANITLIUAILRY neural tube WWuszLLLF2dN
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. mmmmmm (Birth control) ¥d18D4.... n19tlasriunaz ldliinaniai
ATIITIUNN S981ANL ﬂﬂmum‘ﬂuslmumwmmiﬂu

o/ 8

n5ileenuld RN sa5 1 ad aUNRE (gametes)
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vnin1sasamadauRug Alesuldliinainisliaus
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= a a oy o/ 16) & o/ o
vninisdgans Allasiuldli embryo umﬁﬂqmmmmmgﬂﬂ
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* NTANALUA LULWATNE
1. N1IANNILIEADILS
a) NN (Vasectomy) tan1alun1saaniiiia 100%
nsanfnfindansng
a) lanaggausie (lanna 85 %)

b) Huszeziaanny (1an1a 70 %)
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* mMsANNILUALULWANLIN
1. NN9IANNLLANIIg

* NUUNLIN (Tubal ligation)
a) M usuLlan Tanna 100 %
b)  NNNLLIN Tan1a 100 %

nsanfnfindansg

lanassaundaiuumee (lana 85 % )
nuenANAe (lang 99.5 %)
141199 (IUD Tan14 90 % )
aneANNLe (Tanna 99.5 %)
Helsiiamis (lan1a 99.5 %)
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WAL N1591LLY19 (Criminal abortion)
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1.

Cawper. gland. —2. Bulbaurrthal
- ilan (Mucous)







3.Spermatogenesis




3.Spermatogenesis
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* 4. MuUAlR
1. Germ cell 2. Spermatogonium
3. Primary spermatocyte 4.Secondary spermatocyte
5. Spermatid
NAdaU
siaRTHA LALLNFLLL mitosis

SEARTUA LAULNAILLL meiosis

SaRTLA LaHNT growth

ARTNA LA differentiation.............. D




5.00genesis




5.00genesis
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6. VIARAUTAIING

— N3UIUNT Spermatogenesis 1AL TERAT .74 3%




implantation

B.Fertilization

C.Implantation

D.Pregnancy

E.Menstruation

F.Cleavage

1. Ovary 2 WAz 3 Oviduct %39 Fallopian tube 4. Uterus (cavity)

5. Endometrium 6.Cervix /. Vagina

e —

*, - -



G. Blastocyte

implantation
of blastocyst

H. Gastrula

|. Tubal ligation

>-o trogon w10
\ploq sterone /
/

1. QOvary 2 1Az 3 Oviduct 438 Fallopian tube 4. Uterus (cavity)

5. Endometrium 6.Cervix /. Vagina







