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G protein-coupled receptors are found only in
eukaryotes, including yeast, and animals. The ligands
that bind and activate these receptors include light-
sensitive compounds, odors, pheromones, hormones,
and neurotransmitters, and vary in size from small
molecules to peptides to large proteins. G protein-

coupled receptors are involved in many diseases, and
are also the target of approximately 40% of all modern
medicinal drugs.

(From Wikipedia web page)
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THE GARDEN STORY

WHAT WAS THE ACTUAL TEMPTATION?

WHAT WAS THE ADVERSARY TRYING TO
ACHIEVE?




THE STORY




“And the Lord commanded the man, saying, Of every tree of the
garden thou mayest freely eat: But of the tree of the knowledge of
good and evil, thou shalt not eat of it: for in the day that thou eatest

thereof thou shalt surely die (dying thou shalt die)”.
(Genesis 2:16,17 KJV)

“And the serpent said unto the woman, Ye shall not surely die: For
God doth know that in the day ye eat thereof, your eyes will be

opened, and ye shall be as gods, knowing good from evil.”
(Genesis 3: 4,5 KJV)

ONE OF THE TWO IS LYING......BUT
WHICH ONE?




What was the Adversary asking Eve to do?

Rely on her own sensory input as the ultimate reality instead of
God’s word.

To doubt God had her best interest in mind when He forbade
eating the fruit from Tree of Knowledge of Good and Evil (TKGE).
Implied in the following questions:

Is God not the Creator of the whole world and this garden?

Has God been only loving and good in all His dealings with you
and Adam?

Has any of the fruit from other Garden trees ever had any il
effects?




Questions Cont.:

Is it logical then, that a life-giving God would create a tree whose
fruit had the power to cause your death and put it in Garden
right next to the Tree of Life where you can’t miss it?

Given the fact that everything in God’s creation has been for
your benefit, would it not be logical to assume that the fruit
from the TKGE would also be beneficial--not harmful-- if eaten?

Would you like to see evidence supporting this assertion?

| am providing this as we speak as | have already partaken of the
fruit—and, as can be readily seen, not only have | no untoward
effects, | have actually entered a higher state of existence.




Questions cont.:

Since we are both created beings, if the fruit has given me
greater intelligence (ability to verbally communicate), what
wonderful things might it do for you? (Pantheism)

Anyway, If obedience is the purpose of this “test” would God,
who created all life, use a harsh tactic that results in death?




WHAT HAD THE DEVIL CONVIENENTLY
LEFT OUT OF THIS DISCUSSION?

HIMSELF




What was the Adversary’s goal?

1. Disbelief?
2. Believe alie?
3. Disobedience?

Yes—but all three were a “means to an end” —not the
goal itself!




NOTE: ADAM WAS NOT DECEIVED!

And Adam was not deceived, but the woman being deceived was
in the transgression.

(1 Timothy 2:14 AKJV)

And it was not Adam who was deceived; it was the woman who
was deceived and broke God's law.

(1 Timothy 2:14 GNB)

In order to be deceived, one must first disbelieve God and then
believe a lie—Adam did neither.




What was the Deceiver’s goal?

For God does know that in the day you eat thereof, then your
eyes shall be opened, and you shall be as gods, knowing good
and evil.

And when the woman saw that the tree was good for food, and
that it was pleasant to the eyes, and a tree to be desired to make
one wise (to give insight, to teach), she took of the fruit thereof,
and did eat, and gave also to her husband with her; and he did
eat. (Genesis 3:5-6 AKJV)

All three players in this drama completely agree that
is key to what comes next.




“Wise” —to give insight, to teach, to have comprehension..

The only way that this could happen instantaneously (if it could
at all) would be through a change in the information system of
Eve--because apparently the snake (who had already eaten of
the fruit) had developed vocal cords and the CNS circuitry to
control them—and this could only happen via an addition to his
information system.

The temptation’s final purpose then, was not just to deceive
her about God’s character, it was to get Eve to agree to change
her information system—for that is what apparently had
happened to the snake.




Does sin have a physical basis? Or s it just a
state of mind?

1. How is it transferred? Through heredity—MGE’s in
genome. (Physical)

Why, as by one man sin entered into the world, and death by sin;
and so death passed on all men, for that all have sinned:

(Romans 5:12 AKJV)

2. What are its consequences? The First Death
(MGE’s) and the Second Death (MGE’s?)—(Physical)

For the wages of sin is death; but the gift of God is eternal life
through Jesus Christ our Lord.

(Romans 6:23 AKJV)




Does sin have a physical basis? Cont.:

3. Isthere something that can reverse the “death”?
Yes, eating the fruit of the Tree of Life. (Physical)

And the LORD God said, Behold, the man is become as one of us,
to know good and evil: and now, lest he put forth his hand, and
take also of the tree of life, and eat, and live for ever:

(Genesis 3:22 AKJV)




HOW COULD MGE’s GET INTO ADAM AND
EVE’'S GENOME IN THE FIRST PLACE?

. God and the Devil made an agreement that should
the pair eat of the forbidden fruit, God would
remove them from the Garden allowing the Devil to

carry out his purposes.

2. The MGE’s were in the fruit of the TKGE.




Two Trees

Tree of Life

According to Genesis 3:22,
something in the fruit is
biologically active.

In Revelation 22:2, it states,
“and the leaves of the tree
were for the healing of the
nations;” indicating biologically
active ingredients in the
leaves.

Tree of the Knowledge of Good
and Evil

Could something biologically
active also be present in this
fruit as well??




-SuBl) S2WNSWOS oI pue ‘snojnbiqn sre suosodsuen
oA CWoIsAs ounwiwil oyl o) Ie[iuis ‘woy) Jsurede
SUIZ)ISAS 20UDJOP PoaJoA? oaey swsiuedio yeyy Ajdur jsoy
M) U0 SALY Ued “yYN (] US1910] AUe 10 “AsY] Y2Iym S109e
SNOSIS[EP 9Y L [POPIAIPUL UE JO 9WIS)I] oYl Sulmnp aIel
A1 Ajqeqoid are 4oy ‘eressewin AIBUONIN[OAS UB UO
uouwwos L[2ANe[al are sigjsuen yons yinoyyy ‘seroads
U20M)2q PORIWSURI}] 218 980U CA[[RUOISED0O L, WN
ysyjes,, 1o soousnbos onisered se sowousd ur oyededosd
Ue0 SJUSWSR 9Nouad opqoy (1007 uewnysng) Iojsuen
ouef [PIUOZLIOY IO [eloye] pe[jec-0s Aq soroeds jusig]
-JIp B O] POJNWSURI}] 9q UEBD UOIyELLIOJW orjeusd usy]
‘uMOop yealq Aew sioureq sewads-aojur A[[RUOISEBO00
‘roaamol] tjoejul 1doy are soroads moy Jo sopdwrexa are
uonoafal 13e18 sorveds-1ojul pue O ESI[II] s2102ds-35010
071 sIgLLre g ([QQ7 UrWYsng) SUONEINW JO UONE[NWNoe
[enpeld sso] IO 2I0W Y} UYNa ‘suonelousd uoom)
-2q SI910BIRYD JO I9Jsukl) (TeSllioA) URIPPUSJA BlA SO0
-ods mou 07 os1x 5418 soweds usald B o1 ‘onsjiydouow
&qrerauad st Hurepruuis aouanbas woyy parym Lusforlyd
TRy SmOUSs Yo sIegk 07 15| o) ISAO PoJE|nunose

S ATr mArrmr s T Dmemn @ rmar v arrAaTamra s ra o e O Ty

1661 Jepg1eo(]) WN(I USIelof jo syoege ay3 puwif ,._nmmwww
ued S[[e0 yey) SUNeIsuowap SYIUOW MI] B ID1JE POOUS]
-1 UQJO are mu:umm:uh_ pelogjsurl) ‘Ieaemol] “SUOTIYY
\__,93.. TR ERISY s aese &u.%ﬁm%@@&m@?@&
u»mﬁgﬁ%%% AT LTV aa g ek pae ety

pufie == 150 M () =11 b B U 0N i | =t U0 e 1 (V11D Lo e
,mmww@%m,w%@Qﬁm&%%wﬁﬁ?@wmgﬂﬁ&gmﬁ@gg
SRR TR e SAR Rl S 1oopad oq jouues
SWSIUBYOAW Q0URJep Q3 ‘snyl A[[eIUOZLIOY PopIWw
-SURI] SaWnawos are pue ‘snoymbiqn are suosodsuen
‘19 1 CWEISAS QuUnWIl 9Ul 01 IS fwaul 1surede

TApPNIE IoUany aImbar (i
sUetng Ul YN ATEJUsllife Jo Aj[euonsunj pue 2)ej
T (dq ggg A@ewmxoidde) suosodsuenjonal gNIS JO
Tey) 03 Ie[IWIS ST pRjooiep sjuswsel) ay) Jo aZIs ot T, "joen
Arejusmie uewmny 2y woij dn ueyel sem YN(I [elp
-uoyooliu pue uosodsueijonal yqqel ylog -syusunred
-woo ewseld pue Ienyes ypoq ul poiooiop sem YN
H-A¥YEY 41 w seidoo ¥NA H-A¥HY uoﬁ Aperew
-1xoidde jo mz,ﬁmﬂ a1 01 spuodselIod Yorym ‘poAlasqo
sem poolq Teieyduiad jo (w 1od YN H-A¥H Y Jo seidoo
007 JO UONENUAOUOY WNWIXBW B YN H-A¥IA
Jo saidoa 01 Fuiurejuod jeaws JIqqer Jo [ESW B IA)JE
Inoy sugy Teswr [ejuswriedys o) Jo uonsafur 12ye § ¢
Te poyesd wesnspoo[q oyl ul juswdel] oyl JO S[PAD]
‘sjoefqns yloq wl polensuowep o pnos wnippyiids
[eunseIul oyl ssoloe I9JsUell H-A¥HY Jo 1uswdey
dq-gcz & Jo uoneieuad syy ul symssel pejog(es siswinid
ay) ypa uoneogijdwy “poojq 9y} Ul pue poojJ ul s[eag] J
-AM Y 2Inseawu 0] pasn sem YO 2anemuenb v siom
-UnjoA UBWNY O] JO WeaNSPoo[q Sy} 0JUl 182 Jiqqel
poisefur woll YA JOo I2jsuen oyl £pnis 01 "WNO
[elpuoyoOoNwW Jqqel pue ‘H-A¥dy uosodsuenonol
Jnqqes rpqunu-Adoo-ySiy oY) pesn 9I10J91y) Spy 90UE)
-xodur jo sr oidoy siy) Ieysm SONSSI 9IE SHNSpPOO) pay
-ipowr Aqpeanaust Jo o1e] y) pue SAUINDBA YN (T [BI0 JO
uvonyesiundo ‘suosodsuerjonal jsurede uonogjord ‘sisrl
-1eq so1oads Jo eourUSIUIEIN “Ie] OS suewny uo sjrodal
ou u2aq 2avy 21y [ Annod pue 2[13e0 "20TW UT POAIAS
-qo0 ugeq sey VNI PpoIsefu jo oyeidn mo] v CIfllIeq
[eunsaIul Y3 SS0I0e pooj pelsaful woly YN JO I12]suen
o) Apnis 01 9pew u2oq 2aey sydwoyye moq JoRLSQVY

€007 FeaA-128undg @
paysygnd [ €00z 1equinidag €1 pa1daoy [0z [Hdy 0F (paaosy

joe.] Alejuawije uewny ay} wody
YN@ uosodsuesjosjal jo sjuswisely ajqeyijdue jo ayeydn

dwequolg ‘1
ung "7 - eApulg "y . Sp{sueysn) (g - UPWsiog 'y

YHdVL TYNIDIFIO

£-0E60-E00-REFODS/LOOT 01 100
89£-79¢ 0.7 (£007) soMMOUID) U3 [OIN




a  oyul

peonponul

u31010] payeu Jo uonsedIp Jo JULIXS S} PUE SWI) HSURL)

‘WID)SAS [euryseyul
Apuonbosqns  somoeowr YN LID 9yl Jo Sy Jo 2B OU) YRy} PSpnouod st Iy

o) s1oepe Ajqesonou YN 159y oy Furpesy o) loud

8027

JBI) QAISSEID
1 snoraoxd ujy
smiyoxd pue
} surrog Sururg
0] 10} Anju2
jutonses oYL,

uoijenpolju|

UTUCIYIRIN[D)
poog - (d49)
unsaqurornsed
aJ splosiay

Luoruafoyred
©3 UO SAIpmIs
1210} j9€)UI 0)
|urooar Ay
a1} Jo 5108
‘Burpag] 1s0d
1 dn s3u2)u0a

€007 18n3ny £F

sulajold pue yNQ JO 21e} :Sa|noajooloew
Ju2 Jo jepiod Iy} se joei) Jeunsouloses ay)

m3ol0] ul AJuo pojoiep sem uold 150 popeifopun)
sowny eoudlsisiod YN Puelxs jou pip unogjedn
10 suturejord ynm yN¢J uSero] oy jo Surxerdwoo
10 191p e ySiy v ocApider olow paresp sem YN
ud10] pue ‘11O 241 ysnouyp ssed o) pooj 10] poanb
-a1 QWn 9y} peonpal 191p Jequ yIiy v oereyde [eoeo
Ul HSTA AqQ pazijensia aq pnod YNJ d40 SUL ‘sisareue
101q wieyInog 4q Furpes] 1oyje | g1 01 dn 1oJ 9|qeI0mN2p
219 SN 49410 10 ausd J40 ay) Jo sjuswdey) yidua|
VN 10 Urens 9snoul jo panaadsain ing ‘suawidal pooj
pue soinpayos Jupes) uo Jurpuada(q Funo|q wISIsam,
£q possosse uoy) ses L1 oy1 w wayold oy Jo realsing
01 0] PIJ SEM 9SRIGJSURL)-G-2uOIyIeIn|s JuBUIqUOD
-21 ‘smimold uo sarpnis 10 Y0d 49 10 (HSIg) uonezl
-PLIQAY MJIS Ul JUI0SAION] PUE UONBZIPUGAY WIDYINOG
AQ PRIOJIUOW Seat [ [0) 9Y) Ul 8% N(] 959Y] JO S0UIISISIO
SYN(T 159 Se pasn aram (Y §°5¢ TZpY) 7 od4 sna
-1aouape pue (9 ¢7'2) €1 efeydouayzeq jo sowouad
sy} pue (qY L) (dJD) W0l JUSOs3Ion]] Ussif) oy
10J 2uof 2y, "esnow 21} Jo L1H oy ut uimold 10 YN
pRIf)siuiupe AJ[elo JO 9)E] SY) POlUWNOOD SABY IAN
surmoad pue y N udiero] 105 £1ju2 Jo peyrod urew o
ST S[RWIIWRW JO (] [D)) 1980 [eunsojuionsed oy ] 19e0sqy

€007 e A-198undg @
sutue paysiqnd €007 A[nf kg peideooy [€007 [Udy bg [paamosy

IBIISO( A - Ypuoag "H - SY0MBLY 'S - ZWRY '
PSOH "IN - 3YZISH-ZIEMIPS 'f - IRUES-EY[E] A

dIdVd TVNIDIIO

T-LOGO-E00-SEFO0S L0001 10a
S1Z-107 0LT (£00T) SMWOULL) UALY [0



Interesting evidence which supports that MGE’s
were fruit born, and not introduced later
outside the Garden, can be found in what

transpired soon after the pair ate the fruit:

And the eyes of them both were opened, and they knew that
they were naked; and they sewed fig leaves together, and made
themselves aprons. (This happened before the pair were
confronted by God and still in the Garden.)

(Genesis 3:7 AKJV)

And the man said, The woman whom you gave to be with me,
she gave me of the tree, and | did eat. (This occurred while still in
the Garden)

(Genesis 3:12 AKJV)




THE THREE “CURSES”?




‘arar
BDB Definition:
1) to curse

Hebrew 'arar means "to bind (with a

spell), hem in with obstacles, render
powerless to resist."




GOD RESPONDS TO THE SERPENT

And the LORD God said to the serpent, Because you
have done this, you are cursed above all cattle, and
above every beast of the field; on your belly shall you

go, and dust shall you eat all the days of your life:

And | will put enmity between you and the woman, and
between your seed and her seed; it shall bruise your
head, and you shall bruise his heel.

(Genesis 3:14-15 AKJV)
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LET TERS

Changes in Hox genes' structure and function during
the evolution of the squamate body plan

Nicolas Di-Poi", Juan I. Montoya-Burgos', Hilary Miller?, Olivier Pourquié™*, Michel C. Milinkovitch'
& Denis Duboule'”

Hox genes are central to the specification of structures along
the anterior—posterior body axis'?, and modifications in their
expression have paralleled the emergence of diversity in vertebrate
body plans®*. Here we describe the genomic organization of Hox
clusters in different reptiles and show that squamates have accu-
mulated unusually large numbers of transposable elements at
these loci®, reflecting extensive genomic rearrangements of coding

and non-coding regulatory regions. Comparative expression ana-




number. The predominant type of interspersed repeats found in anole
Hox clusters consists of Penelope-like retrotransposons (PLEs)?,
whereas repeats in other Squamata species are more degenerated
and include short (SINE) and long (LINE) non-LTR retrotrans-
posons, as well as DNA transposons (Fig. 1 and Supplementary
Fig. 1). This atypical structure for Hox gene clusters suggests that a
strong constraint was lost within this order of animals, permitting

repeats to invade loci that are otherwise resistant. In turn, such repeats
may have impacted significantly on both the rearrangement of coding
and non-coding regulatory Hox regions and the direct regulation of
Hox gene transcription in Squamata, for example through epigenetic
modifications around their insertion sites'’.
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retrotransposons).




genes, in the absence of genomic information. Here we describe how
structural and regulatory adaptations in this gene family may have
accompanied the transition towards such a body plan and suggest that
the unexpected invasion of all Squamata Hox clusters by transposons

might have facilitated such adaptations.




Cluster & 1
kirg cobra ||
Mouse ||
13
Cluster B I"::i . 3 E
kirg cobra H - H } |

Movse H I } “ Il ” Jf H

13

Cluster C 11 13 ) 4l
king cabira |- | || I

Mouse [ | : “ 1} H

"
1 i1

king cobra 1 H H

Mouse || I || “I ||

Cluster [

12 " wm o 8

10 (see File S1 for details). Asterisks denote targets in the king cobra. which are not
predicted for mouse or human. The king cobra Hox genes. as in other vertebrates.
were found clustered at four distinet genomic loci. but the gene clusters are
substantially larger than in mammals. with a 10 to 40 percent increase in size for the

HoxA and HoxD clusters, respectively. This expansion in size was mainly due to the

presence of repeated elements. a peculiarity that seems to be a genomic

synapomorphy of the squamate reptiles, as similar observations have been described

i the corn snake and Anolis lizard and not been reported m other vertebrate taxa. In




"Sa[MPO AT0IR[NS21 JO ToNdnISIp a1 pasned

aAey] Aewr ‘suedio)unod upRTIUIRTL JaY) WO 1U3sqe “[$ 1]
sI2Sn[d Xxopf aimwupnbs ) WM sjuatua[e d[qesodsuen

JO UONE[NUNOOR 211 ‘A[SUNS3I2)U] 23RUS 21 UL IBJ[OUN

ISTJO PUE SoNBUs [oIgM AQ SOUEUSJS oUNSesons Aso]oldion podells) pIEpUR)S WOY SoIlJedsp SUILYS =521} SIdspun
AJoN] J00]2 SISoUS00)IIOS 21} PUE 5oUa5 L0 =) JO SoLNIIDIL AIOJE[oal oUa0 21} SpISUl SosUBld MOT JE JUI] MO SojBus
PUE SN0 [}Oq U0 Pajonpuod SIIPMs JU=093 SOOI ) JO SSO] PUE SIXE ApOQ ATETIId 21 SUO[E UOHEZI[EUOIS=] [B}9[o3s
JO TOTOUPaIl B oBIGelaA JO JqUINT PIsSEaIOUT AJJEals B AQ pozue)oBIeTd s up[d Apoq jo =dA} SM WOpSury [eunue
31 W seneInoad [EOMUOJEUE SUNEUIISE] JSOW 1] }SAU0WE mara Jo jutod s jstSojoiq [eyustdolaasp € WOX ST ‘Ssadeatn]

[

ueiqydure pue wernndsl SNORWNG W PeAJ0AS APUSSISATOD SBY J1 S ‘UOJR[EYS =YI[-2)BUS ‘Polesuols =i :IRNsqy

PUDLIBZIING BAgUSD) ‘I [TTT ToULBSUF 1S21Lid IDRD gf “Uoynjoad pup soyauan Jo jusug.ivdad ‘vasuan Jo AJ1sia4a11)
L BULII[OM TN 1S00[

ue[J Apog 2WAI}X] Uk JO UONNJOAT] 91) puiyag {oeus 0) paezI| Wo.I ]

681 G667-68T ‘CT ‘TT0T ‘SO 124411




Evolution of Developmental Control Mechanisms
Axial patterning in snakes and caecilians: Evidence for an alternative interpretation
of the Hox code

Joost M. Woltering **, Freek J. Vonk ", Hendrik Miiller ', Nabila Bardine 9, Ioana L. Tuduce 9,
Merijn A.G. de Bakker ®, Walter Knéchel @, I. Ovidiu Sirbu @, Antony J. Durston ?, Michael K. Richardson °

F chicken snake

wing bud
No limb buds are present in corn snakes however,
and neither is any molecular trace of a discrete
forelimb domain.

HoxB9 HoxB9




Leading Edge

Evolution of Gene Regulatory Networks
Controlling Body Plan Development

Isabelle S. Peter'* and Eric H. Davidson™*

"Division of Biology 156-29, California Institute of Technology, Pasadena, CA 91125, USA
contexts. Because cis-regulatory modules may be carried
around by transposing mobile elements, and because the trans-
position of mobile elements is the most rapid type of large-scale
genomic sequence change in animal genomes, thisis likely to be
a major mechanism of GRN evolution. In human, mouse, and

(Garza et al., 1991; Ostertag and Kazazian, 2001), and it is clear
that there have been great bursts of mobile element insertion in
the evolutionary history of many animal lineages including our
own (e.g., Ohshima et al., 2003; Ostertag and Kazazian, 2001).

the Tbx5 gene, deeply embedded in the vertebrate heart formation GRN, turns out
to be regulated differently during heart formation in reptiles than in birds and
mammals,...(p 976)




Historical view of Genesis 3:15:

You and this woman will hate each other; your descendants and
hers will always be enemies. One of hers will strike you on the
head, and you will strike him on the heel." (Genesis 3:15 CEV)

Genomic view:

And | will put enmity between thee and the woman, and

between thy seed (Genetic Material) and her seed (Genetic

Material); it shall bruise thy head, and thou shalt bruise his heel.
(Gen 3:15 KJV)




G4690 - Strong’s Number - Greek

sperma
sperma
sperma
sperma
sperma
sperma

H319

H1121
H1320
H2233
H5209
H5220

acharit - after part, end
ben - son, grandson, child
basar - flesh

Nin - offspring, posterity

nekhed - progeny, posterity
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Leading Edge

Mighty Piwis Defend the Germline against
Genome Intruders

Kathryn A. O'Donnell'? and Jef D. Boeke'2*
'Department of Molecular Biology and Genetics

*The High Throughput Biclogy Center
The Johns Hopkins University School of Medicine, 733 N. Broadway, Baltimore, MD 21205, USA

*Correspondence: jpoeke@bs.jhmi.edu
DOl 10.1016/}.cell.2007.03.028

In recent years, Piwi proteins were recognized

as having potential anti-mobile element
activity.

Cell 129, April 6, 2007




Small RNAs as Guardians of the Genome

Colin D. Malone'2 and Gregory J. Hannon'.2*

"Watson School of Biological Sclences

*Howard Hughes Medical Institute

Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor, NY 11724, USA
*Correspondence: hannon@cshl.edu

DO 10.1016/].cell 2009.01.045

Early clues to the nature of the matermnal factor came from

observations that Piwi proteins are essential for transposon
silencing in the context of several models of hybrid dysgenesis
(Reiss et al., 2004; Sarot et al., 2004). Moreover, both Piwi and

Aub are matermnally deposited and accumulate in the pole

plasm, the specialized cytoplasm at the posterior end of the
developing embryo that will give rise to the future germline.




Small RNAs as Guardians of the Genome:

Small BNAs present in maternal germ cells are also faithfully
transmitted to progeny {Blumenstiél and Hartl, 2005); however,
since the sperm discards most of its cytoplasm postmeiotically,
similar species are likely not paternally inherited. This gave rise
to clear differences in the embryonic content of piBNAs, de-
pending upon whether an element was maternally or patemally-
inherited, and these differences correlated perfectly with the
ability of progeny to silence the dysgenesis-inducing trans-

poson (Brennecke et al.,, 2008). These studies demonstrated

that differences in the inheritance of maternal small RNA popu-
lations underlie hybrid dysgenesis. They also highlighted the
broader conclusion that matemnally inherited small RNAs are
required to prime resistance pathways at each generation in
order to effectively silence at least some elements, and the
presence of sequences within a piRNA cluster corresponding
to a particular element may not alone be sufficient to achieve
effective silencing in the absence of maternal small RNAs (Bren-
necke et al., 2008).




Thank your Mother:

Defense of Genome Comes from Mother




GOD RESPONDS TO EVE

To the woman he said, | will greatly multiply your sorrow and
your conception; in sorrow you shall bring forth children; and
your desire shall be to your husband, and he shall rule over you.

(Genesis 3:16 AKJV)

To the woman he said, "l will greatly increase your pains in
childbearing; with pain you will give birth to children. Your
desire will be for your husband, and he will rule over you."

(Genesis 3:16 NIV)




Pregnancy and Birth




Transposon-mediated rewiring of gene regulatory networks
contributed to the evolution of pregnancy in mammals

Vincent ] Lynch, Robert D Leclerc, Gemma May & Giinter P Wagner

A fundamental challenge in biology is explaining the origin

of novel phenotypic characters such as new cell types'%; the
molecular mechanisms that give rise to novelties are unclear>7,
We explored the gene regulatory landscape of mammalian
endometrial cells using comparative RNA-Seq and found that
1,532 genes were recruited into endometrial expression in
placental mammals, indicating that the evolution of pregnancy
was associated with a large-scale rewiring of the gene
regulatory network. About 13 % of recruited genes are within
200 kb of a Eutherian-specific transposable element (MER20).
These transposons have the epigenetic signatures of enhancers,
insulators and repressors, directly bind transcription factors
essential for pregnancy and coordinately regulate gene
expression in response to progesterone and cAMP. We
conclude that the transposable element, MER20, contributed
to the origin of a novel gene regulatory network dedicated to
pregnancy in placental mammals, particularly by recruiting the
cAMP signaling pathway into endometrial stromal cells.

Nature Genetics 25 September 2011




There is a broad consensus that many of the genetic changes under-
lying the evolution of morphology occur by the stepwise modifica-
tion of individual pre-existing cis-regulatory element modules™%%,
However, it is questionable whether the origin of complex novelties—
such as the origin of new cell types, which involves the recruitment of
hundreds of genes—can be achieved by these small-scale changes”-%°.
Our findings indicate that the gene regulatory network of ESCs was
rewired in placental mammals during the evolution of pregnancy, a
reorganization partly mediated by the transposable element MER20.
Furthermore, MER20s coopted specific signaling pathways essential
for implantation and pregnancy into ESCs by acting as cell type-
specific regulatory elements. These findings strongly support the
existence of transposon-mediated gene regulatory innovation at the
network level, a mechanism of gene regulation first suggested more
than forty years ago by McClintock®® and Britten and Davidson’!. Our
data and those of other recent studies'*!**? show that transposable
elements are potent agents of gene regulatory network evolution and
add to an increasing body of evidence indicating that the evolution of
novel characters involves genetic mechanisms that are distinct from
those involved in the modification of existing characters?33-32,

Nature Genetics 25 September 2011




J. Mamm. Ova Res. Vol 30 (1), 16-23, 2013

—Mini Review—

The Evolution of the Placenta and Viviparity
is Related to LTR Retrotransposon-derived
Genes in Mammals

Tomoko Kaneko-Ishino! and Fumitoshi Ishino2*

ISchool of Health Sciences, Tokai University, Kanagawa 259-1193, Japan
‘Medical Research Institute, Tokyo Medical and Dental University, Tokye 113-8510, Japan

Peg10/Sirh1
TWO LT R Ret rotrans pOSO n- Formation of spongiotrophoblast

derived Genes, PEG10 and {exua:ﬂ,:ﬂﬁerl::;:;e el
PEG11/RTL1, Play an
Essential Role in

Mammalian Development
Peg11/Sirh2

Maintenance of fetal capillaries probably
by regulating interaction of trophoblast
and endothelial cells

{extraembryonic mesoderm lineage)




Reproductive Sciences

Review: Human Endogenous Retroviruses and the Placenta

Jun Sugimoto, PhD University of Missouri-Columbia, Department of Obstetrics, Gynecology and Women's Health,
Division of Reproductive Endocrinology and Infertility, Columbia, Missouri, Danny J. Schust, MD

University of Missouri-Columbia, Department of Obstetrics, Gynecology and Women's Health, Division of
Reproductive Endocrinology and Infertility, Columbia, Missouri

Up to 8% of the human genome is of retroviral origin. These stably integrated retroviral
seqguences that characterize the human endogenous retrovirus (HERV) arose from retroviral
infections that occurred more than 25 million years ago. The host and the retrovirus have
subsequently coevolved as retrovirally derived genetic material is propagated in a
Mendelian fashion. Although most HERV sequences are silenced, several have been
described that are functional. The effects of some HERV-derived products are linked to
human disease; others appear essential to human organ function.

. We describe fusogenic and immunosuppressive HERV
activities and emphasize epigenetic regulation of retroelement expression.

Key Words: Human endogenous retrovirus ¢ placenta ® immunosuppression ¢ fusion e transposon.
This version was published on November 1, 2009




Current Biology 22, R609-R613, August 7, 2012 ©2012 Elsevier Lid All rights reserved http://dx.doi.org/10.1016/].cub.2012.06.002

Retroviruses and the Placenta Minireview

David Haig

Placental Contagion

The close apposition of uterine and placental tissues
creates a site for viral transmission from mother to fetus.
By this path, a heterozygous ERV in the mother could poten-
tially colonize all of a mother's offspring, not just the 50%
that inherit the ERV by Mendelian means. For this to be an
effective _route of ongoing_contagion, viruses transmitted

from mother to placenta must sometimes re-infect somatic
or germ cells of the fetus (or mother) before the placenta is
discarded at delivery. Retroviruses are known to use this
route: HIV-1 can be transmitted from mother to fetus across
the placenta [26] and endogenous Jaagsiekte Sheep Retro-




Bottom Line?

BIRTH = INFECTION




Behold, | was shaped in iniquity; and in sin
did my mother conceive me.
(Psalms 51:5 AKJV)

Surely | was sinful at birth, sinful from the
time my mother conceived me.
(Psalms 51:5 NIV)
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PAIN RECEPTORS ARE ALL G-COUPLED
PROTEINS, AND THEY WERE ALL

MODIFIED BY MGE’s.




GOD RESPONDS TO ADAM

And to Adam he said, Because you have listened to the voice of
your wife, and have eaten of the tree, of which | commanded
you, saying, You shall not eat of it: cursed is the ground for your
sake; in sorrow shall you eat of it all the days of your life;

Thorns also and thistles shall it bring forth to you; and you shall
eat the herb of the field;

In the sweat of your face shall you eat bread, till you return to
the ground; for out of it were you taken: for dust you are, and to
dust shall you return (first death).

(Genesis 3:17-19 AKJV)
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TaerLe 1. Differences in ploidal level of invasive species between native and infroduced ranges

Species

Family

Mative ranpe

Introduced rangs

Referenca(s)

Pre-introduction processes and founder effects

Pre-adaptation of polvploid cviotyps
Cenfaurea stoehe™ sy, O mdeulosi)
Lythrum salicaria

Rubus alceifoling

Senecio indeguidens

Sl felergrer i gretent e

Strong founder effects
B roctry podiom di st ochyen
Britomiis wenitre {latis

Astemcaae
Lythmceas
Fosaceae

Asteracens
Astermcane

Poaceas
Butomacaas

Eurasia, v, 4x

Europa/Asia, 2. (3x) 4, fu
Asia, (3x), dx

South Afiica, e, 4x

Morth America, 2x. (3x), 4,
(5x}, G

Eurasia, 2x, 4
Europe, 2¢, 3x

Post-introduction processes and “evolution of invasiveness’

High ploidy polyvmomphism couplad with shifts in reproductive mode

Hlie e fum pilose fla
Chvalis pres-caprae®

Allopolvploidization
Fatliopeicr japhon foa™
F. sachalinenss

F. w0 bohemica
Phragmites austrod is

Spirl i g s
& alterniflon:

8. = tewnnse medif

& anglica®

Astermcane
Oalidaceae

Polyvoonaceae

Foaceae

Poaceas

Europe, 4x, Sx, fx
South Africa, 2x, 4x, (5x)

Eastern Asia, 4x, G B, 10k
Eastern Asia, 4v. 12x
Eastern Asia, Gw
Cosmopolitan, 3e—22x

Europs, G
Eastern America, Gy
Europe, fu

Morth America, v, 4x
Morth America, 4x

Indian Coean islands. 4.
Eurnpe, 4x

Eumpefeastern Asia 2y, 4r

Morth America, 4x
MNorth America 2x, 3x

Mew Zealand, 4x 5x, 6
Mediterransan and temperate
ecosystams, 4x Sr

Eumpe, Hx

Euwnpe, USA, 4r, G Hx
Europe, 4x, fr, Hx

MNorth America, 3x, 4x, fue, Bx

Eumpe. fx

Euwmnps, 12

Treter er al. (2008}
Kubdtova ef af. (2008)
Amselleny ef af. (2001}
Lafuma eral (2003)
Schlaepfer ef al (2008);
Hull-Sanders er af. (2009}

Bakker-et al {200t
Eliber and Eckart (2005}

Trewick ef al (214}

Casteo et al. (2007)

Bailey e al. (2007)

Hamsan ef al (2007
Saltonstal (2007)
Ainouche et af . (2005




“First death” already discussed in
Lecture 3.




E.G. White

There was nothing poisonous in the fruit of the
tree of knowledge itself, nothing that would
cause death in partaking of it. The tree had
been placed in the garden to test their loyalty
to God.

{ST, February 13, 1896 par. 6}
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