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1. DNADE{EE TéH HEEHL

: %32:30)%ﬁﬁsgﬁb\BE{£¢%E75§%@,1$(:7$E_§—6:&‘j:FEﬁEL\
- S

- FEBIRD FERE RS [LDNA (deoxyribonucleic acid) ERINY
& (protein) TdHSH, DNAOKEI D IFEBIRIZFRET HH. 2

INTBEIXEBERLUNFEET S,

: f\‘/é/\°’7’Eliﬁ§%ﬂéh’czﬁ1t¢6bi DNAIZHRBIENT ZEELT
MY DDNAB [ —EL TN B, [ Wl AR (4 A
JEFMRA D 2{EDDNAEZ ST,

- DNAITZ M MBE KKIRIRT 5, ELIMRIIZERZTEZFFHT 5,

- F2 B EL 2 (transformation) T 5 & [XDNATH D,




1. 2 DNADEEE THAHEMERLI-RER

RV EEORREDOREEGIMDFER,

Griffith ‘s experiment (Frederic Griffith 1928)

R EBREORRMEEESRIEDRIE,
Avery—MaclLeod—McCarty experiment (Avery et al. 1944) http://
en.wikipedia.org/wiki/Griffith's_experiment
http://en.wikipedia.org/wiki/Avery—MacLeod—McCarty experiment

- INDTUATD7—D DEEYMEDREITE,
Hershey—Chase experiments
http://en.wikipedia.org/wiki/Hershey%E2%80%93Chase_experiment

- BN A9/ ILA(TMV) DREEYBE DEE,

http://en.wikipedia.org/wiki/ Tobacco_mosaic_virus



2. DNAD &

2.1 DNADQ b= #A R,

- DNAOFBREALIEIXXILAFR ° @
(nucleotide) &L, ¥E(TA X1 7R— C5 o1
2) UL Bk EEGHESE: 7T UA, i B
JF7=_2G, FEUT, VR UC)THXE
—CL\éo C3® c2

X phosphodiester bond
- EDEYFEDDNAIZELTE.
AT=1:1, C:G=1:1T& 5 (Chargaff® @
5%&”)0 C5 C1’

- XPLAFRIE, TAHAFVI)ER—RD C4

C3’ DEKRICHDRILAFRD) B /.
ENFEALTHRU.RYURILAFRE o © el

’éﬁ/mﬁ’é
- R)XOLAFRDERIL. C5 hi5
C3 0)75[1'&} ;%)




2.2 Watson—Crick model (Double—stranded model) (1953)

- DNAIFXE MR TEZE W -2AKRDR1 X
DUAFERENSTETILNS, 5’
- HE - ) UEEDFEIIDNAS F D SMEIZ[E
WNWTHY. IEEIXRAIZFRLNTLNS,

- IR XOLAFFREIZA: T, G:CELVOHETE
DIEEBDOKFBHFESTHUDOLITLVS,
- BEDIEEMBOBEED=H. —ADKRY
XOLAFREDOIEREDOE S XA DR
XL AFREIEEDESZRET 5.
ZDEOGR) XL AFREEIZFE#REAY
complementary CHHELVD,

- 2ARDR)XILAFREIL., FED T F]

AN

-]

2O TWBEZIZOARELTEHE TS 5
TR0 COFIFIRBEBETVF/INTLIL [0

anti—parallel&LYVD, -E{Q cytosine | © {(Z guanine
http://en.wikipedia.org/wiki/DNA > || @ thymine 2| | @ adenine




3. DNADD 84

3.1 F{RTFHIEE

- BFLEMDODNAIZIZE
ZHDENFIB RN
H5,

- 2T 2AKREH (duplex)
MR T A &2 k-
TIBES,

- fREELT-1AREHITAE R
[CEWTENETNHE
ETEHOT FLLV2EARD
DNADFIZEEND
(FREER)

http://www.shewanella—violacea jp/lectures/07/genome_eng07/doc_pdf/semiconservDNArepl.pdf



- IRYXGLAFRERD
E-o#MhYELT, 1K
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- FEENGERAEFOX
JLAFE hEEL. X
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IRTILEERIZEST
HiEIN 5,

Primer
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- T2AI—IFTBFRESN., BrFOREIEDNAY T —FIC




3.2

TS T59 Ak

- 2RI XU AFRIZIZBENH LD T, —ADHRIXILF

FI ( ) DE R ESEL THEITIT HH. A (lagging
strand) D& AL ETHEL TEITIT 5,

- DNABT F ([EIF 759 A R) [EIDNAY A —FIZL-THEESN




4.

FEFEDEE

- FEIKIIDNAEZV NI B DEEAETH S,

- FEKIZIE—ERDDNARDFLAELY,
-BFIHEMBE TR CHEBAERLEM (30 nm) DimMA R Z1E0Y,

- DNAIZE XY (histone) ELVDT=AIEKE DS ERIZDNAN2[E]ELY
T. XL AY—L (nucleosome) [Z75 5,

- XGLAY—LIEZaAILLTERZE30 nmDY L /A (solenoid) &ELYVD

BEARMHEITTD,
YL/ ARIEESHITHR e % &
- DNAS Fh o IRiflR 53 3

LT (supercoil) 5889 5,
NHA B AETIZ, $97,000F (25EHE

2

- FEKTODNADERL (X —THL BRI, 7OA7  ZRIRZE,

EERBELE . BEVBEEERT D,

http://www.tmd.ac jp/artsci/biol/textbook/profile.htm#nucleus



4.1 )RR (centromere)

» Afv:'\\&
S AW, e
- MRS REFIZCERoNSEBADCD = \1\ o &'L«,..ls i
. —XIEZE (primary constriction) . fl\‘ l:’:o-"i.'»“ “d
- #hEE % (spindle fiber) HMFE T BHERS %, ‘.’""»...‘}T
(kinetochore) WMFFET %, < SN
- MRS HRICEWTEBR AT ENRIAFE ) Ny .
THNENESIRET S, AOBR G E T

- B[R AERAOENEEBAR A
(acentric chromosome) [ZHHRE 7 LB
[2EHNTLED,

- BRIKICIE TR EMIIDNAREES S
MEET D,

- REZBHOEYDEBIKRITENRAEAT—
DELDOM, EEAERIZHI->THEIE
KaeEFEO2EMELH5,

AA LF . Horeum vulgare D EIFIK
R RERSDOFISHE (),



4.2 T8 A7 (telomere)

- FRAKORIFIZITFEDIEEEH D
RENHD,

- EKIZ(TTAGGG) THHH., FEIZL-
TEELHSD,

- TAATESITEEAR(DNA) DESRT
E.TEhLMEARIE., ITRinhA R
MBI AENLEBARRNIBEIRET DS

‘®EDNBHEEZEZDNTLND,

: TI:I%‘}’ﬁEﬁIH;tx**H#LTD%v—t

DYEATIaE— ;Az’c' 089 %,

- MRS R ED R B RinD I HEA
il el 0D 35 A tFaEH%L,’CL\ét%‘i%*L
TWh%,

- A3 NIDOEIITTAATES
ERGEVWEMRRLH D,

A LXZBADTOAT (5R)
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- Lagging $EM5 FKimlI T34/ I—0DRENELS,

- TAAS—EIZEKHO>TEBRSNTLVASDNA 3’ KimlZTOATEES
MfEnEnbd,

§:<'"""I IEEEEEEEEEEEEER ‘lllllllll _
TRAY
5
3
S — AREEDNA [
nfEIND

TAREAT

w oW

—ZREHDNAIK



4.3 —R¥EZE (secondary constriction)

- BREEIFRIICRoNSERBAR
DLV (secondary ‘\

constriction) T. {Z 2 Rl &R {5L i ‘& \‘.M‘
(NOR: nucleolus organizer _,\ & :2,
region) LB IE[EN D, » % Y " Q
+ NORTIZ, rRNAD & Rk AVEFEI= % -4 s
THhh T, A e
- g N
F 8 {K (satellite chromosome) &

R, FBICK>TRESTZHD

SATZB{AEND S, J77)‘ Vicia faba DZEBIK, KHI
Z“HREEDOMEZTTY .




A4 RERXBELEEREE

- EE. BT D2 BATEEDEL., BEL-E B INS/HEET
EEZBE (heterochromatin) ELY, TN DFECERBEIND
B 1L EIE 8 E (euchromatin)&LyD,

- BIFZBEICIEXHET S B FINFEAET HIEBZBZAbNTILNSD,

- BELEEEEHEAMECZVLD., EEARIFECPHEEBIZEHTF
T9 5,

- BEEEEIZIXEMES B HE (constitutive heterochromatin) &

RE T B B E (facultative heterochromatin) H& 5.

- BHREE LA EIZ(XHEY R LDNAEES (satellite DNA) NEFRL T
FELTWLS,

- BEMEEZBRETOEGFRIREIMHFINTIVS,

- BEZEETIEFRZILNINHEHI SN TLVS,

~.1




45 AR KPEADREF

l

— T AA7F (telomere)

‘H’Bﬁﬁi (satellite)
= ZRI%%E (secondary constriction)
({Z#Z B4R nucleolus organizer)
5 B8 (short arm)
- EJJE{JF (centromere, kinetochore)
\ — R¥EZE ., primary constriction)
\%@,ﬁﬁi (chromatid) *@'ﬁ: ,n@,ﬁ_; @'ﬁ( ,
(telocentric (submetacentric metacentric
 spap (telomere) chromosome) chromosome

chromosome)



4.6 %2 (karyotype)

M. KES. . TDMEZBADODEYIERER DEERIFE.
(1) #&
- {A#ARE somatic cell: #2848, 24Z{& (diploid, 2n)
- BR{BF gamete: BEAH, 1{&F{&KorF 24K (haploid, n)

,Jh& P EZREIZED T 2n—n—2n—-DIRFEEZ#EL IR T (4 iFK
1= life cycle)

(2) RKES
- 025U m~25 um(FEFIRMEEDAEEZER . 02u)
- ZDNAEEAMELLDIEE IS T LEHMEBELZL
(3) #
- KRS AP RLERLI-BREIZE DL
- B[R, —RIEZE
- fa k. B
2RAEZE | {TREMR




5. &BADREE

- REBADRESSONIZIT TG REAKRODNABEDELY,
DNABESIIZE DW= W\AWALGEBIKRIEEDLH D,

— G-banding: GiemsaZ: & ;& T

— Q-banding: quinacrine T

- C-banding: 7 JLA') (Ba (OH),) TALEEL . GiemsaZf &
THE

— N-banding: # (NaH,PO,) TALIEL . Giemsa B &K TEE

- D FHIERBCE (in situ hybridization) : ¥ & DER I
DDNAMT /& 123 (labeling) L TF O —7 (probe) Z4E X
L. ENZEBAEDEICEFIODNALHEZR ST D,

5.1 G-banding: EFD#% 3! 53 #r(karyotype analysis)

http://en.wikipedia.org/wiki/Karyotype



4.1 G-banding: EFD % E! 55 #1(karyotype analysis)
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9.2 C—banding, N-banding
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C—-banding of rye, Secale cereale | ' ™l Fe
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Phase—contrast image (above) and N-banding
of barley, Hordeum vulgare



9.3 In situ hybridization

- INALFTEITAC
B RCER L&A A LA 2
BAED in situ
hybridization,
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