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" Although there. 1a some evidenae that the nfe-spm of m;apbiia H
*‘umﬂergmiccmtml, ﬁwmmmichthnomtmlma—
:besismtciaarlymxhretood Almibsdmmtotmmw i
‘,_,_mmﬂnmuﬁmpbemmaﬂag-mg (mimadby

- COMFORT, 1978; LINTS, 1978 and 1980; 'BOBCUK,1981). mrpa:emt
k:mleﬂgedoesmtallwus, formle taamwer%‘s {1986) ,'
“question explicitly: 'Doasany spacif:lc qem, orgenescrdoa}.l
'msemftmtypeofomtmlmww?“mm
’mmmmucmmmumoflawuymmmmug
'@ecs.ficorhyhxmm effects of varicus autamlandml -
mtantgms in Dmsoph:.la. In this cmtributim mof our -

In this paper, pertimntdataof 14 differmt publisbed mtks will .
be reviewed. These are some lmaevity experixmts carried out with )
| D. melanogaster in which the life tables were comstructed st 2s°c .

T'Hacettepe ‘University, Department of “Biology.
Beytepe, Ankara-TURKEY
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but other envircmrrental factors (h\midity, food, population density
and other treatments) may vary to scme extent. In ‘this study, life-
table data of various types of. (wild type} cultuxes autesatai
‘and sexual mutant strains, ueree:mimdandtheresultswillbe
- presented.

Life~Span of w.t. cultures S R ' )
In table 1, the mean life—spans of scme B.melanogaster w.t. stocks
as measured by various authors at 25°C are presented. The differen-
cesobsen'edmaypartlybedue todifferenoes in. someermirormen—
talfactorsorduetostraindifferences mrv&mthesm
: theoregmw.t.vastestedat different timesevenbythe
< same author, themanlmgevityhasmenfomﬁtobeqmtem
able. : e §
The average ~1ife—span for 7 repeats of Oreocn w.t. is 6'1 01 days :
- and for 9 diffmaent kinds of w.t. stccks in 16 experimmts lt is.
found to be 54.20 3. 95 days. For 16 xepeats of w.t, D.melanogaster
‘ mlepopﬂatimstheneanissnas ¥3.84 days and for 17 repeats
* of female populations it is.53.74 ¥ 3.52. It seems that there is. b
" 1o apparent difference between the mean duration of life of the -
usexes of various w.t. cultures of Drosophila tested :

- sze-Span of Autosomal Hutants , E :
- . Asa further step, 12 different automl mutants all affectmg
~ morphological characters were studied and their expression in each
sex compared (Table 2). In the table, in addition to the cﬂ:m‘n«
samal locus of each gene, percentage decrease in mean l).ﬁa—-span of
" _each mutant against the respective w.t. isalsocalwlatedarﬂ o
given. Out of 19 populations of mutants studied, 6 of ttm belonéed
to the Zf‘d chromosome. vestigial (vq) mutant with an amarage of '
32.30 days. The mean duration of adult 11fe c;cf black body, purple

eyes, vestigial wings (6 repeats) arc wings, speck w.mgs, vest1g1,al~-‘f

nipped, ebony (2 repeats) ,splneless, eyeless {2 repeats), .brown S
eyes, rolled wmgs and sepia eges is 40 52 + 3. 43 days in males, DU

o Pt AR b
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and 40.01 + 2.77 days in females. Althouqh there is a twofold dif~
,ferencebetweentl'xemansofthesexesofthespmelessmmntin
favour of females, there is m pronounced differmxce betwaen the

overall means of males and females of" mtants 1ocat:ed on 3 diffe-

rent pairs of autoscmal chromosames. i :
The overall sex-mixed mean 1mgev1ty fcr these mxtants is

fc . .40.25°F 291dayswhichmeansthat12typesofautosmalmtamt
L ~ genes located on 3 different chromosome pairs cause in general a

26.40 %dacrease inomparismtotheneanof ﬂxevarimzsw.t.“
mxltxmes (Table 1). No reduction of the mean life~span of speck
and black mutant is obsel;ved on the contrary, their 1ife-@an
increaaedomparedtotl'xatofthewildtypeinthepaperby o
GONZALEZ (1923), GONZALEZ's work should be repeated to v&ify that
V these mltants indeed cause a. lenqd‘mled life—span
Sexual Mutants ~ o oo
““n Table 3. Various 1ife-span data of smgle, mmle and triple
. . ombinatims of mutants white eges, ‘miniature w.ings anci forked
brzstles are présented. Although thexe is no satisfactory amtxmt
of data to draw a conclusion, it can be said. at themnt that
: the decrease caused by 3 different smgle X~chromoscme rtutant ag;-
msttherespectlvew.t Oregmiszsﬁz%mthaaveragevmﬂe

that of a dwble cmtbinatlms of w,m and £ nutant genes is 28. 52 .2 Doy i

! Triplé mztant w.n £ has an average cumlative effect of about .. -
" 45.48 % decrease.

-'VInadditmn, tl'xeeffects ofﬂlesex-chrmmaue mtantsmthelife ‘
' spansofmal&sandfanalesarecmparei?orthemales,ﬂxemeran

averageiss323+321andforthefemalesitisﬂs7+329 N
-days. Pgain,evenforthesemalmtants, thareismsem—»spaciﬁc ’
“influence. .
Asitwiuheseenintheseexanulesamiothexsmtmticnedhem,
that there is no positive co:r:mlatim betweax the nmrberof mtant
;genesandthedegreeoflifespans&mtenhlg

;,hrlier B)zCUK (19‘?8}. by cmbining phezwtypes of ane se:mal (w)
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and cne autoscmal (wg) mtantgeminthesamirﬂivi&:aldidndt
find a corresponding life-mim, indeed this genetic. mani-'
mlatimextemiad life-span. For example, while sm:mbudmans
ofwandofwgm54565ysmﬂ43.32daysrespwtively.

hybridobtainedinﬂ:e?z (withmiteeyesandmtigialm S
double mutant) lived an average of 55.84 days which is not dimi- = -

.'vgmtwtlim,perhapadmtommummmgmmrz

' 40.5 days. The double-itant hk%. 5fm1esprodwedaman°f

.. The Measure of Hatorosis

. Vvariousshﬂiesﬁanwiththismiqaaareexamned. andfm:"

nished at all, infacte:dmﬂadmymxchagainstﬂaepamtal

the same time, tMFTWumofmlenslmimmitqey&ﬂw—
type lived to a mean of 90,05 days which was lenghtened almost .
w—foldincmﬂmwithﬁnmofﬂnwfmtm Itm
‘.ﬂmfmstmlymmmmtmmmw
: (m&atmlyﬁsmtm-mwmm; iﬁwtaﬂf-
:determiningfmmlawity.mmmmmm?mbr
using the neurological sex-lirked mtants called hype a
Wwaﬁsmmmuuwfmmmmmm
 used in the experiments. The hyperkinetic . (hk’amtfumes
‘hasamamnfespmofaa.edaya.mzamm (sh=5) has

A Sesdaysm&thaw.t.ms&maleshad%zdaysofm

jmmwmmmwmwmnmzmnm

ease of calculations and comparisor ;PARSONS 's (1966) mmoi
heterosis is used and camputed for-each lot of lifevtablo data.
The - sxmmruwdmmltsaregivanin'rableA. o ST
YAsitwmhemucedmthetable,mofﬂwdataemcemthe
K hybridisatimbetmenthewild lines, whereas same others are
};kyhridisatimhetxmmwt amimemtantandtl‘arestare

. hyhridisatims hetween mutants. v&mxevex: possihle the msasures

 are included for the. Fz qeneration. It will be understood fmnthe
oollecbadandealmlateddatathattlnmasuxeofmmrosis isnczt
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 Gependent. in a sinple way an whether the parents are w.t. or mitant,

ortmzthegamratimatwhichhemrusismm If the auto-
mlwmmlmmcmmwmﬂedﬂthmm

| their detrimental effects in relation to life-span are cured by
- hybridiaatlm both. m tha E‘ and ?2 gmeratim due to hebemais
) momwau.mverfmmismmmmmm

' because the mchaninnofhetseroais ‘may be quite cmplicatad and .

meds tohe mﬁerstm&mre clearly. '

Afterthereviewofexistmgdatameisledtoﬂwfollcwm
' i Eachw.t. ‘strain Of E.mel&nogaster has acharacberistic
- life span,butthmteisquite«avariatimmﬂaevaxi«‘
msrepeatsofm:parjmtsminttemculm(e.g."
Ozegmw.t.m'rable 1) wi.ththesaneexp&cinmter
Gmtraxytomofthepmviwsmparts,ﬂmism
cleamutdiffawmoflife—m between them ezf
‘w.t. mim,nmly,ﬂnfmlesmmttbelm
) livadsex o - .- ,
iii.Eachmtmxtgme,mﬁarautoﬁmaltxml causea\i
: ;decreaseinllte@m&acettaindagme axﬁmthe' ,
_avetageaubonmalsi:ﬁtml’s.ltardmmlmtmts221%
: 4n comparison with respective w.t. oregon  {control)fliss.
. iv. There is ho oonsistent sexual mfluenceofhcthautml
' 'aamuasmmmumanmmmumofﬁﬂe i
life. o
\.vammmmnofmlmtantgemsimmaedmam—v
vidual, thisdoesmt:eadtina pmportiaaldamase
in the life span, and there is no direct relstionship
‘7"bet‘eenﬂemmerofmntmpremt&ﬂﬁemt
. Of decrease exerted. ‘
,,.fri.'mereismindicatimofaspeciﬂceffectofthedm—
’ "m&arﬂtheclmsamllowsatmmhﬂxemis
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located does not have an important bearlng on the deter-
mination of longevity.
vii. The measure of hetemsis (PAMS, 1966) is. not dependent :
- in a simple way on whether the pa.rents are w.t. or rrutant
or upon the creneratim at which keterosis is maasured
(BOZCUK 1981}. >
~ Although each mutant gene changes and redums longevity of flies to
a certain degree it is believed that it is not only the single genesr
themselves but also the whole gencme and their interactions and
pleitropic effects which may be determinative in this process.'mi
was also found earlier by CLARK and GOULD (1970} where it was
stated that the nangnitude of ‘the difference in adult 1life span
between each mtant and its wild type allele is related to genetic
Lints et al ’(1979) considers that "very large ';ﬁlemtypic V'a'ria—'
bility displayed by 1ongevity 'in wild strains of D. melanogaster
‘does not depend on a precise et of specific genes or polygenes .
| with additive action". 'I‘he fact that the F and F2 generations, in
the experinents of BOZCUK (1978}, expreSs the morphological mutant
| character but with a lenghtened Iife—span in comparison with the
parents, could be another proof for the abcve statement of LINI‘S
‘et al (1979).

- Earlier views that "females generally have a 10nger life span than e ,'

mles is not varranted by the present ‘data obtained from w.t., "
autosomal and sexual mutants. In fact, there isalsosanedara o
showing that life span is affected by the physical actj.vity of the
© flies (RAGIAND and SOHAL, 1973).

-~ Bs suggested by SACHER (1978) there is no evidence for the "senes—- ,
. cence gene theory". Furthermore, LINTS (1980) adds that there is

no evidence of a mutant to prolmq life-span. therefore evidence

o .frcm major genes is not conclusive in famr of specific “lmgevity

genes”. A third hypotl*es;s has recently been ad;ied to the previms
~ - two by SACHER (1978) which is called by him "longevity assurance -

R P R

FLARY,
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_genes". While taking the results of HART and SETLOW (1974) as a

support he also foresees that acceptance of the hypothesis of lon-
gev1ty—assurance genes - inplies that by developing appmpnate means
our evolved and genetically omtrolled lcmgevi;y assurance necha-
m,sms aould be manipulated .

- Various autoscmal and sexual mtant -genes. Of Drosophila melanogaster

were- examined by reviwing the pertinent literature to determine
their spec1fic effects on adult- longevity. . it was concluded. mat
each gene, methser autosaﬁal or sexual: ‘may not. have a sex-specific

influence on the la,fe-span and the emparl.sm of the cver&u means

of dlfferent sexes in mtants support this view stxmgly. It J,s
mtlced that not only a mrphologlcal character ﬁ:self but mre
importantly the cmaplet:e genetic cmstltution is detexminative in
ccntmllmg lonqev:.ty. ) ‘ : .

If the measure of k:etefosxs is calculated frcm the data of varicus
authors, it is conclufied that it is not dependent in a sirrple way
on whether the parents are w.t. or mutant, or upon the gené:rwtim
at which heterdéis is measured. If the auméanal and/or W
lmtant genes are hybrldised with eachi other it will be seen. tfhat:
their detrimental e?fects in ::elatim to life-span are cured by

7 hybridlsatlon both in the Fy and F ‘due to heterosis.’ V ~
Thé results are Aiscussed frcm ‘the’ point of view cf the genetic :
. program of agemg.

-

UzeT

Drosophila mlanogaster in, ceg.ltli atozanal ve seksi:nel nutant gen~
11 llteratiir gﬁzden geclnlerek nwelendl Her aemn, otozm\al

va da eseysel olsun, dwr uzmluiju lizerine eseyl:.r};e bzgu bir etk.iye
sahip olxrayab11ece§1 sonucu c.lkan,'ldl. Mt.ltantlarm ayri sekslerinin
qenel ortalamsm kaxsllastlr:.lnam bu gbrustx kuvvetle deste}(le-
mektedlr. Yalm.z bir mrfologlk karakter - kendl basma de?_’;il daha
Aonemlisi tiim genetlk yapmm dmnin denetmmde saptaylcl ml N
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TABLE 1

MEAN LIFE SPANS OF SOME ],MELANCGASIER. w.t. CULTURES .

AS MEASURED BY VARIOUS AUTHORS AT 25°C

mean life-spans of sex-mixed  Authors and
7 . males  females mean life  Source . ,

w.t. strain = V -span{days) o R e S ]

Old Falmouth 38.3 40.62 - 39.46  Gonzales (1923) ; ol

N.and Y.Lines 44.68 33.25 38.96  Parsons (1966) e

Oregon R.  67.3  56.15 61.72  Clark and Gould (1970)- -

Swedleh-C 37.1. 1 29.60 . 33.35 A . oom '

Canton-S - 76.2 - * Trout and Kaplan (1970)

Oregon 40.6 a4.1 42.35  woodhams and Hollingsworth(1971)

Kaduna 48.7 41.3 45.00 . " mo e

Orega~R = 38 42 40 Biscardl and Webster (1977)

Oregon 78.02  ° 74.90  76.46 = Bozcuk (1978N

Hacettepe 58.45  s5.99 5722 " .

Kegiren 7779 76.39 7.0 " -

Hacettepe 52.37 61.47 56.92 . Bozcuk et al (1979)

Magosa 62.56 53.56 58.06 " . e

Oregon ' 66.95 60.59  63.77 _ Unlt and Bozcuk {1979 a)

Oregon 84.98 78.67 81.82  Unld and Bozcuk (1979 b)

Oregon 59.80 " 62.23 61.01 Unlt and Bozcuk (1979 c) CoE

Hacettepe 62.72 56.64 59.68  Bozcuk (1981) &
n:16 17 16 . : §
X : 57.39 53.74 54.20 (Mean for Oregon-7 . ‘
Sx : 3.84 3.52- 3,95 Yepeats: 61.01 days)

.

FEBGAT AT

>
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TRELE 2
mm&mamommmmmmm&smmzﬁc

name of chroma- ___J.}ig%r:g sex-riixed the mean of ﬂdecreaseagainst authors and
autosomal somal males | mean~1ife the w.t. used respective w.t. souree L.
mutant locus (days) (days) span{days) as control . (sex-mixed) ) :
black body 2-48.0  41.03 40.33  40.68 = 39.45 +3.09 (increase)  Gonzales (1923)
purple eyes 2-53.5  27.42 21.83 24.62 LA 37.60 ’ " ‘
vestigial wings 2-69.7 14,97 20.93  17.95 . 54.52 ‘ .
arc wings 2-99.2  25.20 - 28.40  26.80 " 22,09 -
speck wings 2-107.0 46.63  "38.91  42.77 . © +8.38 (increase) "
vg - 2-69.7  36.7 33.15  34.92 6172 . 43.43 ' Clark and Gould {1970)
vop T 62.2 48.9  55.55 " 0 e LI
g 2-69.7  10.0 1.5 10.7 40 7.5 ' Biscardi and vebster (1977)
ebony 3-T7.9 35 .- 38 365 0 8.75 SR L
v ’ — ' 38.79 47.86  43.32 63.53 31.82 -~ pozcuk (1978) -
vg (Hacettepe) - '38.35 41,01 -39.68 . 57.49 30.98 . Bozcuk et al (1979)
vg (Helsinki)  ~—  44.53 .. 49.97 47.25 < 1782 S
spineless 3-58.5  28.56 56.61 42,58 C61.01 - 30.21 - tnld and Bozcuk (1979 o) -
‘eyeless  4-2.0 - 53.59  46.13 49.86 . " .28 o " "
browr . © 2-104.5 63.90 48.25  55.92 L 83 om0
rolled 2-55.1  44.28  43.65 43.96 - 59.68 . 26,35  Bozcuk (1981)
sepia 3-26.0 6172 55,93 s8.82 " 1.3 LI
ebony 3-77.7  45.88 46.70 46.29 " 22.44 e
eyeless 4-2.0  51.14 42.24 _ 46.69 - * Q.71 ! "
n s 19 - 19 S ‘ '
X : 40.52 40.01 © 40.25 = = ' :
s 3.43 .77 291 ¥: 54.69 - 26.40 % decrease |

il
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“TRBLE 4: MEASURE OF BETEROSIS

'I‘ype of Wbridisatim

Parsons's (1966)

reasure of heterosis for

Ft :

P

Parsms (1956i

. Bozeak (1978) .
Unlti and Bozcuk (1979 a)
Bozcuk et al (1979)

' Bozeuk (1981)°

' Lints and Lints 1968) .
 Woodhams, and npumgsmxth (1971)

H [

flimx‘umtanta , , \
‘Wmf {triple Mxi:mt} xmegm (w.t) .
’23 (Hacettepe X vg Helsinki) -
rlee~eXey3mt:arrta

N (w.t ) x Y (w.t.) Lines

Gabarros (w.t.) X Abaele (w.t)
Ox'eqon (w.t.) Xkaduna (w.t.)

i

i

a0
04217
; Od120 “f

o *-
G'.Z’I’?‘; .
0,236

0,149 <
.0.149

\ 0.144

© -

032

- 0.173

. *:'misprintsd as 0.283 in the original paper.
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