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PekombuHauus

PasmdaHa Ha cermeHTU mexay pasnuyHmn monekynu OHK.
OnwucaHu ca Tpu TUna:

XoMonoXxHa peKkoMmobuHauuma
Pa3mMmsaHa Ha Ha KopecnoHaMpalLLy YacTu OT ABE XOMOJIOXHU
xpomozomu/[AHK monekynun — AHK KpocuHrossp.

CauTt-cneundpuyHa pekombuHauma
OctbulecTBsBa ce B cneumndonyHn OHK nocnegoBaTenHocTu
MeXay HEXOMOJSI0XHN XPOMO30OMM.

TpaHcno3uunoHarnHa cant-cneuncpnyHa pekomonHaums
[ToOBWXHM FrEHETUYHU ENTEMEHTU CE BKIIHOYBAT Ha OonpeaeneHu
mecta B JHK monekynara.
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MexaHnsbm

* KpoCuHroBbpbT € OTKPUT U 00sicHeH oT Robin Holliday
npe3 1964

* [lopagn 3HaunTerIHa XOMOJOXXHOCT Ha CETMEHTUTE,
panoHU C MHOroOKpaTHO NOBTAPSILLN Ce
rnocrieoBaTesnmHoOCTU, MOXe Aa He ce conmxaT TOYHO
CbC CbOTBETCTBALLUMA CU y4aCTbK B XOMOJI0XXHaTa
XpoMO30oMa unm xpomatuaa. [lopagmn ToBa Moxe aa ce
OCbLLIECTBN HEPABEH KPOCUHIOBBLP, 3a KOUTO CE CUHUTA,
4ye e B OCHOBaTa Ha Bapupaliusa dpown TaHOEMHU
nosTopeHuda - VNTR (variable number of tandem
repeats).



MuTtoTnyHa  MemoTu4Ha
peEKOMOUMHaL NS

 PekombOuHauma moxe na ce ocbLUEeCcTBU MO
BPEME Ha MUTO3a U Mo BpemMe Ha Meuno3a

« Camo mMenoTnyHaTta pekomouHaumnsa nrpae
Ba)KHa porns 3a npenoapexagaHe Ha reHuTe

« MuToTMYHaTa pekoMOMHaLKUs e BaXkHa 3a
nonpaBKka Ha MyTauuuTe B edHa oT
CECTPUHCKMUTE XpOMaTUan



MexaHnUsbm

*EH3MMN HapedyeHn pekombuHa3u KaTtanusupar pasmMaHaTa Ha
reHeTu4eH marepuarn.

Cxema 3a MexaHn3amMa Ha Tasu pasmsHa — mogen Ha Holliday
1964.

*KntovoBa cTpyktypa - Holliday junction, obpasysaHa oT 4
NONMHYKNEOTUOHN BEPUrK. TakaBa CTPYKTypa ce popmupa
caMO aKko OBETE MOJSIEKYNN ca MHOIo OfM3KKM Mo CbCTaB U
nogpexnaHe Ha HyKNneoTnauTe — BUCOKO HUBO Ha
XOMOJIOXHOCT - B yYacTbKa Ha peKOMOUHMpPaHe.

*YcTtaHoBeH OoTHOBO OT David Dressler n Huntington Potter
npe3 1976 n Te gokaseaTt CbLUECTBYBAHETO MY In VIVO.



B npencrtButenHocrT!

Region of
homology



OnpocTteH moaen

* /I3paBHABaHe Ha OBe
XOMOJTOXHU
monekynu OHK

 Pa3kbcBaHe B eaHa
OT ABETE BEPUIrN Ha
BCAKA OT
Monekynure. Te
TpsibBa ga ca ¢
eHaKBa NOJISPHOCT.



OnpocTteH moaen

 PasmsiHa Ha

Bepurute u
nurnpaxe. Hue-s o BN
dopmumpaHaTta AMOT T .
MeXAWHHa CTPpyKTypa ~— _*

ce Hapuya CTpykTypa = — —
Ha Holliday. In vivo — X — X
HanogobsiBa R — —_—
rpbLKaTa bykBa X, U

3aToBa € Hape4yeHa

X1 dbopma.



2.

OnpocteH moaen

Busyanunsauuara Ha
cnegBawmTe CTbMKM € no-
rlecHa, ako efHaTa Moriekyna
ce 3aBbpTm Ha 180-C no
OTHOLWIeHMe Ha BTopaTta. VMma
[OBa HadnHa ToBa fa Ce CIy4u:

AKO ce cKbcaT Bepurmute,
KOUTO ca Ce CKbcanun n B
Ha4yanoTo, ce Bb3CTaHOBABAT
npean cbliecTByBanurte
MOJIEKYIN.

AKO ce cKkbcaTt
KOMMNeMEHTapHNTE UM
BEpUrun, ce nosiBsaBaT OBe HOBU
PEKOMOWUHAHTHU MOJIEKYIIN.

\/
|
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B nencreButenHocrt!

1. PekombuHasm (Cre) ce cebp3sar kbM AHK monekynure.
YeTtupun monekynu ot eHsnma un 2 I1HK monekynurte
obpasyBaT pekomMbuHaHMeH cuHaric.

(B)

Cre recombinase




Holliday junction

,u(lsomenm(oon

Holliday junction "¢

2. PeakuusaTa 3anoysa C pa3kbCBaHETO Ha eHa Bepura BbB BCSKa OT
OHK monekynute (c egHakea nonapHocT!). 5'-OH Kpad Ha BcHka
paskbCcaHa Bepura octaBa cBobofeH, a 3'-¢pocdaTtHaTa rpyna ce
CBbp3Ba C crneyngunyeH TMpPo3MHOB OCTaThLK B pekoMmbnHasarTa.

3. CBobogHuAT 5’ kpan ce BMbKBa MeXay ABETE CbCEQHN BEPUTU B
obriacTTa Ha cMHanca v atakyBa Bpb3kata mexay docartHaTa rpyna
N TUPO3NHaA Ha pekoMmbunHasaTa, KaTo ce obpa3syBa HOBa
docdoanectepHa Bpb3ka n cBOOOAHU TUPO3NHOBM ocTaTbLu. B
pe3ynrtaT ce doopmupa cTpyktypa Ha Holliday.



CTtpyktypaTta Ha Holliday moxe oa nsomepusupa
NPOCTPAaHCTBEHO MO ABa Ha4YMHa U Aa ce Bb3CTAHOBAT
cTapuTe MOneKkynu, unu ga ce popmupar

PEKOMOUHAHTHMN MOJIEKYIIN.

Strand
Exchange



5. Cnen chopMmnpaHeTo Ha Tasu CTPYKTypa paskbCBaHETO Ha
BEPUINTE N Bb3CTAaHOBSAABAHETO Ha Pocdo-AnecTepHuTe
Bpb3KkK ce nostaps. Obpasysa ce cuHarc, cCbabpKall, ABa
PEKOMOMHAHTHKU Aynnekca.
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[Oee OHK monekynn moraT ga ce pekomouHupart 1 aa
obpasyBaTt HOBU TakMBa, CbAbp)Kalliy CErMEHTU OT
aBamaTta poauTenu.



Caunt-cneundpunyHa peKkomonHauums

BmbkBaHeTo Ha manka [JHK-monekyna B xpomo3oma

Pa3smeHAT ce cneundpunyHu OHK nocnenosaTtenHocTun
(MOABWXXHU rEHETUYHN €NTEMEHTUN) MEXAY HEXOMOMOXKHU

XPOMO3OMMW. Tosa nosexxaa Ao 3HaYUTENHU NpoMeHn Bbpxy OHK
MOJIEKYNUTE.

CanT-cneundmnyHaTa pekombnHauua BbBexaa
3Ha4YUTENHU NpeobpasyBaHUA — BbNpocHaTa Marka (HO He
Yyak He3abernexuma) Morekyna ce BMbKBa B
XpomMo3omaTa, U3psa3Ba ce OT Hes UMn ce npemMmecTsa Mo
ObIMKUHaTa 1.



CanT-cneundunyHa pekombnHauus

* Bupycu n TpaHCNO30MHU eneMeHTUN YeCTo
NHTEerpmparT reHoma cu B XPOMO3OMM.

o Caunt-cneunduyHaTta pekombunHauus e
XapaKkTepHa 3a Npo- 1 eykapuoTu 1 nma 3HavyeHue
3a perynaymsaTta Ha reHHaTa ekcrpecus u
pa3Hoobpa3siBaHE Ha rEHETUYHUA penepToap Ha
BUOOBETE.



CaunTt—cneuymdpunyHa
peEKOMOMHaL NS -
BUOBE

TpaHcno3oMHa cauT-
cneundunyHa

peKOM6I/IHaLI,I/IFI. [lpemecTBaHe
(TpaHCNO31UKs) HA FrEHETUYHN
enemeHTn 6e3 npebmnBaBaHe Ha
cermMeHTa B cBOOOAHO CbCTOSAHME.

KoHcepBaTuBHa canT-
cneunduyHa
PEKOMOUHALMSL.




Mexannsmmn Ha canT-cienydyHaTa
pekoMmOmHarsa -UHTerpaumns

BMbkBaHeTo Ha manka [JHK-monekyna B xpoMmo3oma ce Hapuya
uHTerpaumsa. ObuLo nMe 3a eH3MUTE, yYyacTBalluM B canT-
cneumdunyHaTa pekomonHaums — UHTerpasu

1. Ianckea ce KbC XOMOJIOXKEH y4acTbK
EHOOHYKNeas3a npaBu HUKOBE C NENNMBK KpauLla
Nvrasa cbwmBa KpauvwaTa Ha ABeTe MONEKyu
[loBTOPU C egHaKBa Nocoka — NpaBu NOBTOPU

MexaHM3bM HA MHTErpayusa Ha namépa-ara
(XOMONMOXHNTE YHaCcTBUM Ca yaeGeneHn)

®urypa - Masa Mapkosa, OB e

MY-COCl)I/UI e"",‘,’:g.'(‘:::a"a Ha nennueuTe peakums
Kpanwa




Mexanusmu Ha canT-crrenyduaHaTa
pexoMmOmHan s —-MHTerpauuns (2)

2. BMbkBaHe 6e3 xomonorus

EHpoHYKNeasa n3ps3Ba cpeLlynexatim
HUKOBE B MarnkaTa Morekyna, KosiTo Liie ce
BMbKBa - MoriydaBaT ce TbNu KpaulLla.

Jlurasa “npuwmBa” cermeHTa KbM NennmeuTe
Kpaunlia Ha MmoJsiekynarta “roCTONPUEMHUK”

[TonyyaBaT ce egHOBEPWXXHU NMPas3HUHU,
KouTo ce 3anbneaT oT [IHK-nonnmepasa un

MexaHH3bM HA NHTErpauna Ha peTpoBupycute 3| |5'

n M ra 3 a (MPHUUEITHUAT YYACTELK € yAcOeneH)

3y 3'5' 3'5

®urypa - Mas Mapxosa,
MY-Codus




MexaHn3ammn Ha canT-

Cut and Paste

crneundunyHaTa pekombuHauus TPaHCNO3NLIMS.
Camo 3a HK
—TpaHCI'IO3|/|L|,|/|F| N Ayrninkaunmnd
active transposase
short inverted complex TpaHcnosnuus -
repeat sequences broken donor  rejoined donor [TPEMECTBAHE Ha
/ \ I — chromosome A chromosome A efileMeHT OT €HO
- e T MsCTO B reHoma Ha
transposon in aonor
chromosome A Apyro, 6e3 na e
dimeric npebuBaBan
d{?" HANSPOsass: o foaraiad CaMOCTOATENHO
5 ” t g  transposon o TpaHcno3asa
71 = » é—:'\ ?=5 (eH3MM) OTpsi3Ba

target chromosome B short direct repeats of target DNA

sequences in chromosome B

Figure 5-70. Molecular Biology of the Cell, 4th Edition.

MOOUNHU FrEHETUYHN
enemMeHTu U rm
BMbKBa B
cneyndnyHn MecTa.



KoHcepBaTnBHa canTt-cneuncdpmyHa pekomonHauus
UHTerpauusa cpelly BMbKBaHe

INTEGRATION s A B i
(A) € 2 = ) e
X Y EXCISION X Y.
(B) = S i

Figure 5-79. Molecular Biology of the Cell, 4th Edition.



MexaHn3amun Ha canTt-cneundunyHaTta
pekoMmbuHaumna —dynnmkauna nnu
pennukaymMoHHa TpaHCno3nuug

« Oynnukauusa — Marnku nocneaoBaTenHOCTU HE Ce MeCTAT
a ce gynnuumpaTt Ha gpyru, oTaanevyeHn B reHoma Mecta —
npegnonara ce, Ye Taka ca Bb3HMKHaNM pasnpbcHaTUTE
NMOBTOPW.

e AKO oaynnukaumsta ce NoOBTOPY MHOIMOKpPaTHO ABMIEHUETO
ce Hapu4ya amnnudukaums

Aynnukauus (na yuacnxa AALSH B CHHBO)

—_ — —




PennunkaumoHHa TpaHCcno3nuusa

DNA-only transposon
in chromosome 1

.3

chromosomal
DNA !<
r\
protein
l complex formed )
protein
transposase dissociation 1
protein J

S P4
| o

: : , new copy inserted
complicated events in which the

transposon is both replicated Figure 5-72 part 2 of 2. Mole
and inserted into a new site '



KrnacoBe eneMeHTUn, oCblLLUeCcTBABALLN
canT-crneymdunyHa pekomounHaums

Ennsomu

TpaHCno30HK
OHkoreHHn OHK Bupycu
JlnsoreHHu paru
PeTpoTpaHCno30HU
PeTpoBupycu




[NHK canTt-cneymdpunyHa pekomobnHaums
- Ennsomn

[NnasmupgononodHa AHK c IS enemeHTHn

IS (insertion sequenses) 800 — 1000 nbp, cbabpXxaLim
nocrieqoBaTesmHoOCTU 3a TPaHCMNO3nUUSA U BrpaXkaaHe

EnnsomaTta moxe ga cbliecTByBa CaMOCTOATENHO, MOXeE U Aa ce
Brpaxaa.

Peanua mankn JHK B npokapuoTHaTa KneTka MoraT Aa CbLeCcTBYyBaT U
KaTo nnasmugmn, U Kato CbCTaBHU YacTu Ha BakTepuanHaTa XxpomMo3oma.

CnocobHu ca ga ce MHTerpupaT B XpoMmo3omaTa 1 [ia ce u3psi3eart oT
Hes.

Hakoun oT Tax kaTto F-cpakTopa (nonoB pakTop nNpu HAKOU BakTepun)
nmart fiobnMo MSICTO 3a BKIHOYBAHE B XpOMO3omMarTa, T.e. onpeaeneHa
NocCneaoBaTENHOCT BUHArM UM CIy>KW KaTo NnpuueneH y4acTbK.

KoraTo e BrpageH B XxpoMmo3omMarTa, KrneTkaTta ce o3HayaBa kato Hfr
(cbKp. oT aHrn. high frequency recombination — BUCOKa YeCcTOoTa Ha
pekomMouHaums).



TpaHCNO30HM

Inn noaoBMXHU reHeTUYHU erieMeHTU
Panko ca noaBmXHU. He ce 3Hae KakBO ' akTuBupa.

He ca CKIOoHHM ga npebuBaBaT B CBOOOJHO CbCTOAHME, HO
4EeCTO NMPOMEHSAT MECTOMOJIOXKEHNETO 1 OPOSi CU B
Xpomo3omara.

KogupaTt eH3nMnTe, KOUTO KaTtanuampart BaXXHUTe 3a TAX
npouecu — UHTerpauud, TpaHcnosnumna, aynnukaums,
N3pA3BaHe.

Hawn-mankuTte TpaHCno30HW MoraT Aa He KoaupaT HULo. Te

pa3ynTaT Ha eH3MN, KOAUPaHU OT AP. TPAHCMO30HU NN
[IOPU OT FEeHU Ha KneTKaTa.

Brnnaar kaTo MyTareHu:. mMmorat ia gaBat Matepuall 3a
eBoSIouUmMsaATa, HO B JlIOKaneH nnaH nMmaT HeraTMBHO OEUCTBUE.



Tpn OT MHOXXECTBOTO MOBUIHN FEHETUYHN ENIEMEHTU MPU
bakTepuu:
[eH 3a TpaHcno3a3a: Koanpa eH3umun, konto paskbcesat [HK,
a nocne cbeauHAaBaT Nnosly4eHNTEe CErMeHTu
YepBeHnte cermenTu: [1HK nocnegoBaTenHocCTy,
KOUTO Ce pa3srno3HaBaT OT EH3UMUTE
g gKblTUTE CEerMeHTU: rTeHn 3a aHTUBMOTULN

IS3 l;l
transposase gene —
Tn3 = =
totR transposa/se gene
= =
| 2 kb |

Figure 5-69. Molecular Biology of the Cell, 4th Edition.



JInsoreHHn dparn

YacTt oT BupycuTe ce pasMHoXaBaT B LUuTonsasmara u
He B3anmogencteart c knetbyHaTa OHK (egpa wapka)

[pyru nHTerpupar reHoma Cu B KNeTbYHUA reHOM 4Ype3
canT-cneununyHa pekomonHauua - B UHTErpmpaHo
CbCTOSIHME NPOBUPYCU N Npodbaru:

|El,Ba NMbTA JIMTUHEH N TIN3OIN'€HH LUK

JlnsoreHHuUTE parn moraT ga npeHecaT CEerMeHT OT
knetbyHaTa OHK B gpyra baktepus - TpaHCcAyKUUA



OHkoreHHun OHK-Bupycu

PekombuHaumaTa He e npeaBuaeHa B pa3BUTUETO Ha
Bupycute. Npn 06MKHOBEHM YCITOBUA TS € MHOIO psiaka.

MpoBupyc - BUpYyC, BKITIOYEH B reHOMa Ha KneTtkarta
rocTonpuemMHuk 6e3 ga g paspyLum

NHTerpaumaTa Ha NpoBUPYC MOXe Ja TpaHchopMmupa
KneTkaTta, T.e. Ja A Hakapa Ja ce genn HeorpaHN4eHo

B opraHuama cbLunTe BUPYCU MOraT Aa npeausBuKaT
pakK, 3aToBa ce Hapu4yaT OHKOTreHHM.

OHKOreHHoOCT ce HabntogaBa npu NpeacTaBUTENN OT
rpynata Ha nonnoma BUpYycu, nanurnoma-, ageHo- u
Xepnec BUpycu



INTEGRATION OF DNA COPY

INTO HOST CHROMOSOME integrated DNA

|

-

TRANSCRIPTION l

many
RNA
copies

TRANSLATION l

=== )

capsid protein '\\: :\,
+
envelope protein
+
reverse transcriptase

7 Tf’»
1% m—

—

|t

ASSEMBLY OF MANY

NEW VIRUS PARTICLES,
EACH CONTAINING
REVERSE TRANSCRIPTASE,
INTO PROTEIN COATS

Figure 5-73 part 2 of 2. Molecular Biology of the Cell, 4th Edition.



PeTpoTpaHCNO30HMN

[ pyna nogBuXXHU eneMeHTn, KOUTO NPU TPaHCNO3NULNA U
amnnndpukauma mmHaeart npe3 PHK (peTpono3oHu,
PETPOHN)

Te kogupaT eH3mMma obpaTHa TpaHckpunTa3sa (PHK-

3aBucuma [HK-nonumepasa), konto cuHtesmpa OHK
BbpXy maTpuua PHK.

[1ByBepmxHaTta K[HK ce nHterpupa Ha crny4yamHO MACTO
B reHomMma. ToBa ce n3BbpLUBaA OT TpaHcno3a3a, CblLl0
KoguMpaHa OT PeTPOTPaHCMNO30Ha.

[lceBAOreHU — y4yacTbUM B €YKAPUOTHUTE KNETKM,
Hanogobsasalwm 3psina MPHK, Ho B IHK dopma. Jlunceat
MM HeKkogmpalwmTe YacTu ( perynaTtopHu reHn u
MHTPOHU), HO UMAT Nonu-A onawlka. ToBa BEPOATHO ca
NHTErpmpaHn odbpaTHU TPaAHCKPUMTN.



OOpaTHa TpaHCKpunTa3a

RNA template strand

5/

polymerase active site
synthesizes DNA strand

“fingers”

4 3'>(

(i W -, “thumb”
direction of ‘7 A RNAse H
enzyme / l | .',' 1_.\.’

movement |

|
\
\ ;
<
~

RNAse H active site gte‘"’ngNA
degrades RNA strand 5’ L

(A) (B)

Figure 5-74. Molecular Biology of the Cell, 4th Edition.



INTEGRATION OF DNA

PeTpoBUpYyCHO COPY INTO HOST

6aanpaHa na CHROMOSOME
TPaHCMO3MLMS =

REVERSE TRANSCRIPTASE I o

MAKES DNA/RNA AND

THEN DNA/DNA A

DOUBLE HELIX I

RNA
RNA =

envelope

reverse

, transcriptase
capsid

ENTRY INTO
CELL AND LOSS
OF ENVELOPE

Figure 5-73 part 1 of 2. Molecular Biology of the Cell, 4th Edition.



TABLE 5-3 Three Major Classes of Transposable Elements

CLASS DESCRIPTION AND GEMES IN COMPLETE ELEMENT MODE OF MOVEMENT EXAMPLES
STRUCTURE

DNA-only transposons

L J

short inverted repeats at encodes transposase moves as DINA, either P element (Drosophila)
each end excising or following a Ac-Ds (maize)
replicative pathway Tn3 and IS1 (E.coli)

Tam3 (snapdragon)

Retroviral-like retrotransposons

= =

directly repeated long terminal encodes reverse transcriptase  moves via an RINA Copia (Drosophila)
repeats (LT'Rs) at ends and resembles retrovirus intermediate produced Tv1 (veast)
by promoter in LTR THE-1 (human)

Bsl (maize)

Nonretroviral retrotransposons

AAAR
TTTT
Polv A at 3’ end of RNA encodes reverse transcriptase moves via an RNA F element (Drosophila)
transcript; 5° end is often intermediate that is L1 (human)
truncated often produced Cin4 (maize)
from a neighboring
promotor

These elements range in length from 1000 to about 12,000 nucleotide pairs; each family contains many members, only a few of which
are listed here. [n addition to transposable elements, there are selected viruses that can move in and out of host cell chromosomes;
these viruses are related to the first two classes of transposons.




buonorn4yHa ponsa Ha
OHK- pekomOuHauusaTa

ObpasyBaTt ce HOBW rEHHW /anenHn KoMonHaunm
(KPOCMHIOBBLP) NP PasBUTUETO Ha ANLIEKNETKUTE U
cnepmaTto3onguTe npu nosioBOTO pasMHOXKaBaHe.

[NHK pekomMbuHaumnaTa moxxe ga gaae Bb3MOXHOCT 3a
nonpaeka Ha yBpeaeHn XpoMOo30MU, KaTo ce M3MNOoS3Ba
HeyBpedeHaTta 3a matpuua.

Bb3HMKBAT HOBU KOMOWHMPAHW reHun (Hanp.
[lpeHapexnaHe Ha reHuTe 3a UMYHOINOBYSTNHN)

NHTerpmpaHe Ha cneundpunyHu OHK enemeHTw.



Intervening
DNA

MexaHn3bM Ha reHHO ;... R;! g‘ss P—
npeHapeXxaaHe

RAG1

Cleavage RAGS
- OH v -

‘MpnMAoOOGUT UMYHUTET - (]
Han-ePEKTUBHUTE CpeacTBa )
3a 3alluTa OoT MaToreHu ce

B Intramolecular
OCHOBaAaBa Ha CaunT- transesterification
cneundunyHa \ %

pekomMbuHaLus. '_:;;\\\C c

‘['eHHO npeHapexaaHe -

aHTUreH-cneunduyHnTe Double-strand
peLientopu Ha B- un T- W b oo
numgoumnTuTe v




V(D)J pekombuHauus
npeHapexagaHe Ha reHuTe 3a Ig

[T

TS

Transcription, Splicing




RESOURCE MATERIAL

VOET, VOET & PRATT Chapter

24, DNA Replication, Repairand

Recombination, pages 802 - 803

STRYER Chapter 32, Gene

Rearrangments, pages 820-822

LEHNINGER Chapter 24, DNA

Metabolism, pages 842 - 843

TAMARIN Chapter 16, pages 480 Strand

- 483 Exchange
WEB SITES:
http://www.Sinauer.com/cooper/4e/
animations0602.html
http://www.mun.ca/biology/scarr/D
NA Recombination animation.htm
I
http://www.usask.ca/biology/geneti
cs/recombination/recom.htm
http://www.biostudio.com/d %20M
eselson%20Radding%20Model%?2
0Crossing%200ver.htm



http://www.sinauer.com/cooper/4e/animations0602.html
http://www.mun.ca/biology/scarr/DNA_Recombination_animation.html
http://www.usask.ca/biology/genetics/recombination/recom.htm
http://www.biostudio.com/d_ Meselson Radding Model Crossing Over.htm

RESOURCE MATERIAL

There is a nice Animated Model of a Holliday Junction and you can also
view a 3D Model of a Hellidaysdiiciiaia=piepaitt-by=bi=Bil-mihageis-aisthe
University of Wisconsin.

Charles M. Radding, Professor of Genetics, and Molecular Biophysics and
Biochemistry at Yale University, is still Worklng on the mechanism of
recombination and in particular on the mechanisms by which E. coli RecA
protein promotes homologous pairing and strand exchange. You can read
about his current research on his web page.

Matt Meselson has worked on many aspects of recombination over the
years. His current research interests are focused on the bdelloid rotifers.
These organisms apear to have evolved without any form of sexual
reproduction and genetic recombination for millions of years. The
Meselson Laboratory Homepage has more information about this research.

There are some terrific animated models showing branch migration at the
Holliday junction in complex with the RuvA protein as proposed in Rafferty
et al. available on the Web at http://www.shef.ac.uk/mfmbb/ruva.html in the
United Kingdom and at http://www.sdsc.edu/journals/mbb/ruva.html in the
United States. Notice particularly in the first animation how the bases are
able to unpair and re-pair with one another at the Holliday junction. Notice
also that only one base is ever unpaired on each strand.

General Homologous Recombination at the University of Saskatchewan



http://www.wisc.edu/genetics/Holliday/index.html
http://www.wisc.edu/genetics/Holliday/holliday3D.html
http://www.wisc.edu/genetics/CATG/engels/index.html
http://www.mbb.yale.edu/faculty/radding/radding_res.html
http://www.mbb.yale.edu/faculty/radding/radding_res.html
http://golgi.harvard.edu/meselson/
http://www.mun.ca/biochem/courses/3107/Lectures/Resources/R15_holliday model.html#anchor219917
http://www.shef.ac.uk/mfmbb/ruva.html
http://www.sdsc.edu/journals/mbb/ruva.html
http://www.usask.ca/biology/rank/text/recombination/recom.htm

