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(1) RTEREHRER hg[X
AEERRKFELAER:

@ BIXZEE ( synonymous mutation)  FEEEAI—ME
EITRI TS TmMRNAF I —PNEREF, ZEBRBTF5RE
0 F— RSB R AR, FENERRTN AR ERTIIEE
o BIMETMRLEATZEFHNE=MF, BATERLFIEHF
M, HFAgEFEERNRER, WMEINRENIRANEARE
( silent mutation)

Bl: HAT-GCHBRRTM~ERN—NNARTIEEHLT
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f)  Silent mutation (change in codon such that the same amino acid is specified;
here an AT-to-GC transition in the third position of the codon gives a codon
that still encodes lysine)

ses =Ser = Gln =48~ Phe = Thr =+ s+s = Ser = GIn ~Ly8~Phe = Thr = s+

g) Frameshift mutation (addition or deletion of one or a few base pairs leads to a
change in reading frame; here the insertion of a GC base pair scrambles the
message after glutamine l

e+ = Ser = GIn =Ly§~Phe = Thr ===+ sos =Ser = Gln =4 4

= o



Q% X 323 (missense mutation) :

HTENMNEES RSB RETHNRRERLENT.

FEDNAR—XTFERI L 52— " mMRNAZ BT, FHRfE
SFEREPERN—TEE, THAFT—ITRERR, FERE
HIEE. WNEI3—2C, —MHEAT-GCRIRRE, 15
DNAMDB'-AAA-3'LZR5-GAA-3 MRNAZ RS T M

3-TTT-5 —=3-CTT-H

5'-AAA-3' (Lysine) B5'-GAA-3' (Glutamic acid AEER)
Flan: AHIP-hemoglobinEEFEE S NEEF E—IH % HERHY
T FHP-hemoglobintt ) — MR ERLE R (Glu—Val) , &
IZMERRTHA ST, MEERINERIRFES, HbA—»Hbs
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(a) Normal red blood cells }
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FIGURE 1 7-17

Missense mutation in sickile cell anemia.
(a) Normal red blood cells and the normal
amino acid sequence of the B-globin gene.
(b) Sickled red blood cells and the missense
mutation in the B-globin gene.




B X ET (nonsense mutation) :
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d) Nonsense mutation (change from an amino acid to a stop codon; here a
transversion mutation from AT to TA changes the codon from lysine to
UAA stop codon)

vos = Ser = Gln ~Ey8=Phe = Thr =+ ----Ser-Glnm .
l

e) Neutral mutation (change from an amino acid to another amino acid with similar
chemical properties; here an AT to GC transition mutation changes the codon
from lysine to arginine)

vov = Ser = Gln =85 Phe = Thr = ++s vov = Ser = GlIn =Afg=Phe = Thr =+

| f

13—4 .




@R (neutral mutation) :

EE P —PTREIE U LZEMRNARN— MR, FER
Eicpv g, BEAZWMERRININGE, MmRNAGEREIENE
HERMIIEE LN AB AT, PHRTE—HIENRE,
AERXERTHM G HNEE FRE—MAENEERNF LS
RAEEEEF, BtHAFIERRAINEE.

AAA—AGA
Changing basic Lys to basic Arg
(will not alter protein fuction in many cases)
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TABLE 2
Genetic segregation of new ethylene response mutants

Strain/
generation Female Male Ein* Ein~ e
eind
F, Wild type eind 0 8
Fy 13 36 0.11
enS
F, Wild type ein5-1 10 0
Fq 4] 13 0.02
F, Wild wype en5-2 5 0
Fg 53 19 0.07
F, ein5-1 ein5-2 0 4
F, ein5-1 ein2-1 13 0
F, ein5-1 ein3-1 - 0
einé
F, Wild type ein6 9 0
F, 374 38 54.7¢
F, eané ein2-1 2 0
F, einG ein3-2 4 0
F, eind ein5-2 5 0
eins
F, Wild type ein 7 0 6°
F, 33 46/104* 5.3
F, ein5-1 ein7s 0 1
F, en5-2 ein7 0 3
eird
F, Wild wype eirl-1 19 0
Fy 48 18 0.19
F, Wild type eirl-2 9 0
Fy 101 24 2.24
F, eirl-1 eirl-2 0 12

“Wild type denotes the wild-type Columbia strain.

P < 0.05.

“These ean7 heterozygotes had phenotypes intermediate between that of the parental ein7 homozygote and
wild-type Columbia.

“ Of these 150 Ein~ plants, 104 had the intermediate phenotype seen in the F,, whereas 46 had a phenotype
similar to the ein7 parental strain.

“A 1:2:1 rato of Ein":intermediate:Ein™ was tested.
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