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TRANSDUCTINN MAPPING.

The following remarks were instigated by certain data in the wmapping of gene
sequences in Salwonella kindly furnished for our inspection by Dr. M, Demorec.
We found that the usual trialeand error method for analysis of muliinoini 1inksa
dats was ospecialiy tedious and therefors ebberpbed a nmore aneliybicnl i
Jhe seme principles may be applicable bo tetrad analysis, We postulate ile
generally acceptsd model (cf. Symposium on Genetic Recombination, Jour. Celle
Comp, Physiol., L5, Suppl. 2) that transduction involves the transfer of &
linear fragment which then exchanges in some manner with a homologous region of
the recipient chromosome, Whether each fragmenl overlaps all the genes in ths
sequence being studied is not crucial for the following discussion, so long as
the incorporation of an uninterrupted linear segment is the principal condition

for a frequent exchange Lype.

Two procedures are shown, For the more practical requirements of 3« and li~
point tests, tables are presented, A more general, but nonwsymbollc, procedura
is also available for hypothetical, more complex linkage tests.

A, Tables for testing transduction msp sequences, 3« and L= point tests.

Instructionst

1, Write down the donmor genotype (differential markers only) in any arbitrary
smce, Gofla He X Y+ Z‘QQQQ

2o Group the experimental results into the rare and frequent classes.

3, Code these classes as transformations of the doner genotype, The code "a"
means 'reverse the sign of the first locus written”, "b" the same for the
secomd, ehe., Thus, {as) (WuleToZ-) would be WXtled=,

lio The table gives the codes for the multiple exchange clssses (mec) corres=
ponding to each sequences Those models are excluded where frequently found
types are included in the mec codes; and vice verea.

5. The sequence codes can be translated into maps by writing{W X ¥ Z{and trans-
posing accordingly. Thus, BCAD would be the map X¥WZ, (A BCD

8. For the reciprocal transduction, superimpose the operation abed, so that,
@.8.5 aC bacomes bdy ¢ becomes abd in the mee codes.

Sequence Operator . MEC types
&3 transforms of donor genoityps

3-point test ABC b
ACB c
BAC a

iepoint test ABCD b ¢ as be bd
ABDC b d ad bd be
ACHD e b ab e cd
ACDB e d ad ed be
ADBC d [ ab bd ad
ADCB é c ac ed bd
BACD a e be 8¢ &d
BADC a d bd ad a¢
BCAD e a ab ac cd
BDAC d a ab ad ed
CAED a b be ab ad
CBAD b a ac &b bd

The complete table can be generated as the tations of (a'becd!), whers

a'b = (bro+d) b = bebeted and ed?! = C(asdec) © ac+bore,



w

By Hepolnb bests,

1, Follow coding inslructlons f:l=3, For higher wvelvss of n, nowrever, At lw
rove economleal to tebvisle vhe frequent (B¥0, single svehange olasses)

%,

rather than the infremment (UED) gerotvoesa

2. Clazace with ¥ Laliers will be ssid to have the vank v, The SEI will ¢
#1 genotypes in the réh ronk (encoplbpen<l wiieh will comprise essh sin
factor=Lransduebion and ren, which corPespordds to nonetransductiond.
Classify freguent gencbtypes according 4o reni and begin with r»=l, Rank O
(co@lﬁteﬁ"%ﬁ?éi tronsduction) should be freguents

3o In rank 1, there should be two types corvressonding o the peripherzl looi.

. In ranl 2, theve shoeld be 3 freguent typoss One of thaese i3 $he coxbinaiion
of the two pevipheral ioely the other two show the linkage of the pomiidivets
faotors.

e In rank 3, look for the zdditionzl factors essceiated with the peripherals
Juet esteblishsd, Ignore combinations ef factors previensly located,

6, In ranlk b, and subsequently until 211 factors are loeated, vepea’ the game
procesa a2 in 5, Each ronk should establish the lovation of the nest Lwe
fectors, starting from the periphery of the seguence bo its cenber,

fo Working srample for n=7. Informative types in each ronk ave undsyiined,
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8o The seguence operaley {e.ge., ADEBIFG) is then apvlied o the arblbraiy gene
seguence (WX¥%...) to obiain the mep ovder, 58 owtlined in A5,

9. Ine sonsideoradion has to be glven Yo the limltations imposed by the ezleetive
methods on the varlety of genolypes that esn be debected, The inadvertens
inclusion of zun walinked factor can be readily detscted by ebnermelifies in
Trequencies in runks O and 1, Dobe fyom reciprocal transducticns con be
readily combinsd as indicated in A-H,
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