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1. INTRODUCTION

'The present report for the period of 16 December 1966 through 15 March 1967
covers the activities associated with the flight of Biosatellite A and the post-flight
csséys to determine the genetic effects of 85$r gamma radiation in the ground control
portion of the experiment. A previous document (ORNL-TM-1734) has described the
design of the experiment, the development, qualification, and final form of the
experimental Eardwore, early dosimetric proce‘dures, storage and anoxia experiments,
and bioc/:ompcﬁbill ity testing. A more recent document (ORNL-TM=-1959) has |
discussed the assignment and field training of personnel for the Cape Kennedy and
Hickam Field operations and the results of qddi'r.ional biocompatibility tests with
flight hardware. This later report also covers the 301 and 302 génfry exercises held

immediately prior to the Biosatellite A flight.
II, PERSONNEL DEPLOYMENT

A previous document (ORNL-TM-]‘?S?) contains an outline of the original field
test and flight deployment plans for the Neurospora experiment and a discussion of
the alterations which were made in these pldhs . The outline of the experiment plan
included arrangements for: (1) a team to preparé the modules containing both
biological material and dosimeters at ORNL;-(2) three transport teams (with alterhctes)
to transport experiment modules between ORNL and Cape Kennedy and to provide
fresh samples at two-day intervals during a readiness flight period of indefinite
duration; (3) a fwo-man team at Ccpe Kennedy to assemble ’rhé Neurospora packages
and to provide continuous monitoring of the Ne'urospora laboratory during the flight
readiness and flight periqu; and (4) a technician to be responsible for the procesﬁing
of Neurospora cssemb"lies at Hickam Field after recovery and to, transport them back
to ORNL for genetic analysis.

Besides dealing with the responsibilities related strictly to the Neurospora

~ experiment, the principal investigator and the coinvestigator were assigned more



- general roles in the project. Dr. de Serres, who had been elected by the experimenters

" as their representative, was assigned the responsibility of monitoring the inser»ﬁon of

the experimental packages into the fore ana aft payloads in the Hanger S clean room

and the insertion of the payloads into the space craft on the gantry at the launch pad

ius'; prior to launch. In this way the interests of the individual experimenters were

to be served by a person sensitive to the biological requirements at the time when .

the experimenters no longer had persbnal access to their experimental materials.

Dr. de Serres was also assigned the responsibility of monitoring the disassembly of

the recovery capsule at Hickam Field after recovery (nominally, after 66 hours of

flight). Dr. Webber was assigned the responsibility of serving with personnel from

General Electric and NASA in a Samoan contingency detail.. In the event of an

early call-down in the Samoa area this team had the responsibility for space craft

dissassembly in Samoa and processing of all biological material in the event that

this could not be done at Hickam Fiie'ld . During the flight perliod, Dr. Webber

cooperated with other experimenter;s and Ames Research Center personnel in

maintaining telephone contact by the direc”r lines to Goddard Space Center and Cape

Kennedy and in recording telemetered data which were first collected at Goddard

Space Center from the tracking stations and then fransmitted by phone to Hickam Field.
The deployment of personnel associated with the Neurospora experiment was |

summarized previously in ORNL-TM-1959. In Table 2 of that report personnel and

their responsibilities during the flight readiness period are indicated.
111, BIOSATELLITE A FLIGHT AND PREPARATIONS

On 12 December 1966 conidia (asexual spores) from 24 flask cultures of
heterokaryon 12 were harvested with glass beads and water to break up the chains
of conidia, washed several times with s’rerilé water, and made into 6 suspension in
water with an estimated concentration of 5.1 X 106 conidic’:l/r‘nl . After dilution
and plating; the colony counts indicated that the heterokaryotic viability was 18.7%

of the total conidial count and general survival (i. e., survival of all conidia capable
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of growing on a fully supple.menfed medium) was 62.0%. Ten-ml samples of
suspension were deposited onto each of 150 Millipore filters and these were inserted
in groups of fen into each of 15 sterile modules. The module numbers used are
indicated in Table 1, a copy of the DD1149 Requisition and Invoice/Shipping Document,
which accompanied the modules during their delivery by ORNL personnel at ice-water
temperature to Co.pe Kennédy on 13 December 1966. The list includes six modules,
of which five were inserted into the capsule and one was used as a back-up, and
nine additional modules to be used for the ground control portion of the experiment .

On 14 December 1966 the six flight modules were removed from the refrigerator
at Cape Kennedy and inserted into sterile housings by 0138 hrs E. S. T. (0638 hrs
G. M. T.). Insertion of the control I and control II modules into housings was
completed by 0154 hrs E. S. T. and insertion of the control III (lapsed time control)
modules into housings was completed by 0537 hrs E. S. T. Launch was nominal,
occurring at 1420 hrs E.'S. T. (1920 hrs G. M. T.), and the mission remained
essentially nominal until time for reentry of the recovery capsule.

The modules and housing numbers for flight and each type of control are listed
in Table 2, along with a brief summary statement about the temperature readings for
each Neurospora assembly . In tests made before the flight, the Neurospora thermistors
had often failed to function properly and this anomaly was also observed in the
Biosatellite A flight. Three of the five Neurospora flight assembly termistors gave
apparently inaccurate temperature readings. The difficulty was attributed to the
pre-test and pre-flight autoclaving of the housings and thermistors (which project
through the housing walls and into the compartments in which the modules are each
~ housed). Temperature readings for adjacent unautoclaved thermistors on other
experiment packages supported the conclusion that the temperatures of the Neurospora
housings could not have been as high as ’rhé telemetered read-outs indicated. The
specifications for the Neurospora assembljes required that the assembly components be
autoclavable, but at this time no explanation had been found for the erratic thermistor

difficulty.



The capsule containing the biological material was not recovered after the
nominal period of 47 orbits because, although the capsule separated: from the adaptor
on command, it did not de-orbit. It is also a matter of record that attempts to detect
the capsule during its spontaneous re-entry some months later in the vicinity of
Australia were unsuccessful . In a subsequent failure analysis, the early failure was
-aftributed to malfunction of the retro-motor or of the electrical circuits designed to
activate the retro-motor. It was also later discovered that the gravity switch which
deploys the parachute and radio beacon may have been installed improperly, which
could account for loss of the capsule near Australia and would have resulted in its
loss even if the retro-motor had functioned properly.

Although the flight material was lost, the ground control material was subjected

to genetic analysis, as described below .
IV. DOSIMETRY FOR BIOSATELLITE A GROUND CONTROL EXPERIMENT

A subsequent report will describe in more detail some of the difficulties
encountered in development of a reliable passive dosimetry system for the Neurospora
experiment. For the Biosatellite A ground control experiment, estimates of the
gamma radiation exposures at the isodose lines corresponding to each of the biological
sdmple positions were obtained from sets of three 5-mil thick lithium fluoride teflon
disk dosimeters. These dosimeters were placed adjacent to the biological samples in
filter disks 1, 2, 6, 9, and 10 in each module. The calibration curve (Figure 1) that
was used for the Ames Biocompatibility tests (ORNL-TM-1734) and for the 301 and
302 gantry exercises (ORNL-TM~1959) was again used for the Biosatellite A experiment.

Dosimeters from a single large shipment with presumed uniform sensitivity had
been given known exposures of 855r gamma radiation and their average
thermoluminescence readings were used to obtain the calibration curve. The
calibrcfibn curve was used to convert thermoluminescence readings from the dosimeters
in the ground control modules into Roentgen exposures. These exposures were then

plotted against the distance of each dosimeter from the center of the gamma radiation




source and a regression line wce obtained for log of exposure vs. log of distance from

the source. The readings from this Iine were used to estimate the exposure at each

filter pesition . The estimated exposures and data used to obtain them are in Table 3, -

. and the numbers of the filters which were used in the genetic analysis are marked

there with asterisks. The selection of filters was such that samples were rather

evenly distributed over the widest possible range of effective radiation exposures'.

V. HETEROKARYOTIC SURVIVAL IN CONIDIAL PLATINGS FROM BIOSATELLITE
A GROUND CONTROL EXPERIMENT \ |

Treatment numbers were assigned to edch of the samples selected for analysis,
and each sample was placed into 10 ml of water in a test tube in an ice-water bath.
The conidial samples on filters were inserted into tubes of water; the ful?e's were
gyrated and the conidia were scraped from the filters with a spatula, after which the
filters were removed. An aliquot of each suspension was then diluted by a factor of
104 and the dilution was used for platings to assay the survival of each homokaryotic
fraction and of heterokaryotic conidia. Aliquefs of the remainder of the suspensions
were added to 12-liter Florence flasks to allow each he’rerokcryohc survivor to grow
and form a 1 to 2 mm spherical colony which permits assay of survival and determination
of the frequency of mutation in the ad-3 region. Haemocytometer counts were also
made on six aliquots (2 X 10_5 ml/eliquot) of each original suspension to estimate
the conidial concentrations (usually 5 X 106 conidia/ml). From the 10_4 dilution of
each original suspeneion the following platings were made:

(A) Two ml in 100 ml of minimal medium. |

(vB) Replicate of (A). '

(C) Two ml in 100 ml of medium supplemented wufh 2 mg/liter calcium
pantothenate . :

(D) One ml in 100 mil 6f HANI medium (supplemenfed with 100 mg/liter
DL-histidine -HCI *H,O, 100 mg/liter adenine sulfate, lO mg/liter
nicotinamide, and 8 mg/hfer inositol). '

(E) One ml in 100 ml of HANIP medium (supplemen’red with hlsfldme,



adenine, nicotinamide, and inositolias in D above plus 2 mg/liter
of calcium pantothenate). '

(F) Replicate of (E). .

Plates of (A) and (B) should support the growth of heterokaryotic conidia only;
plate (C) should support hefe;okaryofic conidia and those homokaryotic for component
I (a_lf_Z, pan-2, cot); plate (D) should support the growth of heterokaryotic conidia

and those homokaryotic for corﬁponent I (hist-2 ad-3A ad-3B nic-2; ad-2; inos);

plates (E) and (F) should provide an assay for survival of heterokaryotic conidia and
homokaryotic conidia of both types .

Ordinarily, in low dose experiments, all plates are counted and the .counts are
used to estimate the survival of the heterokaryotic conidia and each type of homokaryotic
conidia. The colony counts from the minimal plates are multiplied By an appropriate
conversion factor to obtain an estimate of the h.e'rerokoryofic conidial concentration
per ml of original suspension. The latter figure is ciivided by the number of conidia
per ml of original suspension to estimate the proportion of heterokaryotic survivors.

These plating data for the Biosatellite A ground control experiment are listed in

Table 4.
VI. ‘ JUG DATA FOR BIOSATELLITE A GROUND CONTROL EXPERIMENT

Twelve-liter flasks of recovery medium were inoculated with conidia from each

_treatment. Usuoll); eight flasks were used per treatment, but only four jugs were used
for each of two unirrcdic’red filters. Table 4 includes, along with the plating data,

a synopsis of the jug data, with estimated heferokafyofic survivals, expressed both

as a .proportion of conidia plated and as a percentage of the survival in unirradiated
control conidia. The estimated forward-mutation frequencieé for each treatment are
also included. In Figure 2 the logarithms of forward-mutation frequencies are plotted
against the logarithms of rcdia.ﬂon exposures for the nine irradiated samples used in
the genetic analysis. The curve was determined by regression analysis. Dose-response
data obtained with X-rays with an exposure rate of 10 R/min are also shown; these
appear as a continuation of the 85Sr gamma radiation data, as one would predict for

an RBE of 1.0.
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VII, SELECTION OF MUTANTS FOR FURTHER GENETIC ANALYSIS

The following criv’reria for selecting mutants from each sample for further genetic
analysis are generally used: (1) the mutants should have been .induced by total
radiation exposures which cover the full range of exposures available and which would
represent approximately evenly spaced segments of that range in a logarithmic plot;
(2) the mutants should be truly representative of a hypothetical population and not a
sample biased by the selection procedure; (3) the sample from each dose-point should
contain 150-175 mutants, or as close to this as possible. For the Biosatellite A
ground control experiment, mutants from treatment 2 (6854R) and treatment 4 (3600R)
were not saved for analysis because their exposures were too similar to those from
other samples. At the lower radiation exposures, the numbers of mutants per treatment
were all well below 150, so the total samples were saved. The genetic analysis of

the selected mutants is in progress.
VI, CONCLUSIONS CONCERNING THE BIOSATELLITE A EXERCISE

On the basis of the results with the ground-control portion Qf the Biosatellite
A experiment, it is possible to state that the flight preparations can be carried out
in the alloted time, and that full data return can be expected with a nominal mission .
Solutions had not yet been found for noncritical problems in the following
areas: (1) malfunction of thermistors, resulting in inaccurate estimates of the assembly
temperatures during flight; and (2) difficulties in the dosimetry system, which are to be
reviewed in a subsequent report. In addition to these, the time required for the
characterization of induced ad-3 mutants is, at present, rather long. This is considered .
an unavoidable consequence of the type and amount of work required for a detailed
analysis. These tests are expected to proceed more rapidly as a consequence of a

recently completed electronic data processing program.



IX, DATA RECORDING AND ELECTRONIC DATA PROCESSING

The present section indicates the capabilities which have been developed for
the accurate and complete collection of data on survival and mutation in each
experiment and the conversion of these data into dose-effect curves. The data
are first recorded onto sheets designed to insure the proper entry of all pertinent
information. The data are then transferred to punch cards and used as a basis for
computations which provide such secondary data as mean survivals, forward-mutation
frequencies, and dose-effect curves. The data sheets used in the collection and
processing of data in these experiments will be described below and representative
samples will be presented on subsequent pages.

A) Data Sheet 80210: Experiment Information Sheet.— This sheet contains

space to record the wild-type strain used, experiment number, and a
brief description of the mutagenic treatment. In cases where the
different conidial aliquots have treatments which differ quantitatively,
e. g., hours of treatment with a chemical mutagen or total exposure to
ionizing radiation, these quantities are listed with corresponding
arbitrary treatment numbers listed next to them. The main function

- of this sheet is to define the treatment numbers which are used on
all tubes and plates receiving these samples later; it also provides
the units for the abscissa in the dose-response regressidn analysis .
The date is required on this sheet because sometimes one type of
treatment definition may be replaced by another. For instance,
in the Biosatellite experiments, a module and filter number might
be used to define the arbitrary treatment numbers at first. This
could later be replaced with a tentative gamma radiation exposure
in Roentgens and even later with a more precise estimate of the
exposure when the dosimefry, is completely analyzed. The sheet
with the most recent date would be expected to be most accurate

and useful .




B)

Data Sheet 80211: Haemocytometer Count After Resuspending the Conidia

From Millipore Filters.— This data sheet contains space for the

wild-type strain used, the experiment number, the arbitrary treatment
number for the conidial aliquot, the dilution used (if the original - ‘
suspension should be too concentrated), an arbitrary designation for
the volume of each square being counted (i. e., 13 for 4 X 10_6 ml
or #04 for 2.5 X 10-7 ml, the number of squares combined to give a
particular count, and the number of conidia in that number of squares.

The data from such sheets can be used to estimate the conidial

concentration for each treatment (suspension) listed.

Data Sheet 80220: Heterokaryon: Plate Counts.— This data sheet

contains space for the wild-type strain used, the experiment number,
the arbitrary designation for the technician performing the colony
counts, the arbitrary treatment number, the designation for the
replicate (if two or more aliquots of each kind of medium are used),
the number of Petri plates used for each aliquot of medium, the
factor by which the original suspension is diluted before an aliquot
of the diluted suspension is added to medium, the number of
milliliters of dilute suspension added to aliquots of each of four
different types of media, and the number of colonies counted in
each aliquot of medium after an appropriate incubation period.

The 80220 and 80211 sheets together provide data which can
be used to estimate heterokaryotic and general survival as well as

survival of each of the two components in the heterokaryon .

Data Sheet 80213: Jug Harvesting Data Worksheet ., — This sheet

contains space at the top for the wild-type strain used, the
experiment number, the arbitrary treatment number (as above),

the number of the jug, and the volume of suspension inoculated
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~into the jug. During harvesting, the contfents of each jug is

subdivided into five aliquots of 1500 ml each and a sixth containing
the remainder of the jug (typically 1300-1800 ml). From each of
these six aliquots, a 10-ml aliquot is removed and colonies are |
counted to permit an estimate of total colonies in the jug. The
data sheet provides space for the sample numbers (1 through 6),
the number of milliliters in each aliquot, the number of milliliters
in the smaller samples for counting background, the number of
background colonies in each small aliquot, a number identifying
the technician who screens the 1500-ml aliquot for purple colonies,
the number of purple colonies found, the range of arbitrary isolate
numbers assigned to the purple colonies when they are sub-cultured
in tubes of medium, and the number of samples per jug (which is
required so that the data processing machine will include all
aliquots from the jug). The spaces for purple pigmentation and
colony morphology are not being used at present; irregularities
in pigmentation or morphology are noted at the bottom of the sheet
as comments .,

The 80213 and 80211 sheets provide data which can be used to

estimate the proportion of conidia which are heterokaryotic and

_surviving as well as the incidence of purple colonies among survivors

for each jug.

Computer Analysis of Jug Data.— The computer print-out presents

the results of computations performed upon the above types of data.
Usually the data for individual .iugs are obtained first (pp. 20-22
below) and plotted or otherwise examined along with the data

sheets to see whether any data for particular jugs should be discarded
as atypical. For instance, if a jug showed unusually low survival

and poor morphology, or if a jug showed a low mutation frequency
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and poor pigrpenta’rion, then one might consider omitting it ﬂ_'orh
further computations on the assumption that the medium or aeration
conditions were abnormal. The data from all jugs lacking such
irr/egularities are then pooled from each treatment (pp. 23-32); the
mean incidence of mutants among survivors and the heterokaryotic
conidial survival, expressed both as a function of conidial number

and as a function of the survival in the untreated controls (along

- with standard errors and 95% confidence limits for these parameters)

is presented for each treatment. At the end of the print-out
(pp . 33-35)regression lines are described for the log of heterokaryotic

survival (as a function of untreated control incidence) plotted

- against exposure and for the log of mutant frequency plotted

against the log of exposure. These data are obtained about 3 to

4 weeks after jug inoculation .

Characterization of ad-3 Mutants . — Additional data sheets have been

developed for describing the isolation of the dikaryotic adenine- -
requiring strains from original purple colonies and for making a
stock culture to be used in the subsequent genetic characterization.
Others are available for recording the results of heterokaryon
complementation tests and platings.which are required in the
classification of the mutants obtained . Procedures are being
developed for providing print-outs which correlate these data and
which automatically check for continuity in the data obtained from
different tests with the same mutant. These additional sheets and

techniques will be described in a subsequent report.



Table 1
SHIPPING CONTAINER TALLY 1234567891011 1213141516 17 16 15 20 21 22 23 24 %

5 36 37 &3

(]

REQUISITION AND INVOICE/SHIPPING DOCUNER

._.7

% DATE {6,

A2 43 44 45 46 47 48 49 L

1. FROM i

Qak Ridge Netional

Isboratory - Biology Div., Oak Ridg

7. DATE MATRHIEL REQUIRER

8. PRICRITY

Patrick AFB, Florida
ETR, Hangar “S"
Attn: J. R. Krepps M/I HAS 2-1900

2. 7o Transportation Officer,
General llectric Co.
Cepe Kennedy, Florida

9. AUTHORITY OR PURPOSE
J. Gillespie/ Hemiup Agreement™

IO. SIGNATURE /, 110, VOUCHER NUMBER AND DATC

foridiva o~ |0s66 - 19 - 0039-2

3. 8HIP TOMARK FOR

|2. DATE SHIPPED b, VOUCHER NUMBER AND DATE:

12/13/66 12/12/66

13. MODE OF SHIPMENT 14, BILL OF LADING NUMBER
Hand carrvied
15. AIR MOVEMENT DESIGNATOR OR PORT REFERENCE NUMBER

4 ACCOUNS}I:\E)G:L% D (gﬁ3lﬂ7295A{6-R—2loo

DD 1 fiarss 1149

REPLACES EDITION OF 1 HAY 58 WHICH MAY BE USED

I Witt) CONe

Zs FEDERAL STOCK NUMBER, DESCRIPTION, AND CODING OF MATERIEL, AND/OR SERVICES ZuD QUANTITY | SUPPLY Jezuliiner] UNIT PRICE | TOTAL COST
Ez s5oulgl d| ACTION  [L6Z i kos. i
“a b c = S ippe e ifl'g h i 3
1} 41016879861, Neurospora Modules, S/H's 19,2,24,15,23%,10 o ] 5
2] 4016879831, Neurospora Modules, (201); XXI, A818, ¥XII, A816, fea] 9. » : -k

AB1T, VI 38, XIII 31, XXIII, and XXIV.

# DCASO, GE 1ltr DCRP- RV -~ QMA dtd 17 Oct 1966 3
Noté: Transfer of accountability is to J. R. Krepps
Note: FIT 239952C Task A for loading and asserbling Neurospors i
modules verification sheet attached. :
- £
TRANSPORTATION VIA MATS {7.SPECIAL l
16. OR MSTS CHARGEABLE TO ‘HANDLING I
e issuso Y o atns | Sanen oEschieTION S I R TR S B SHEST TOTAL Ty
= EXCEPT AS : g
2!‘ '_ NOTED 2
EG|[¢HECKED BY 0 leuanTiTies [DATE a8y GRAND TOTAL i
3= = | Recetvep H
S0 W o ExcERT AS i
E;f, 8 KOTED |
Sy [PAcKED &Y | TN
i <% TOTAL . ° ]

51 52 53 54 5556 57 58 59 60 61 62 63 64 65 64 67 68 69 70 717273747575 7778 79 80 81 82 83 84 8586 87 88 69 90 91 9293 94 9596 97 98 99 10

¢l



13

)

Table 2. Temperature Readings for Modules Used in Biosatellite A Flight

and Ground Control Exercise

Position in Flight

Module Housing Vehicle or Control Temperature
Designation Designation- Experiment Record
23 29 A809-flight; aft; 94-100°F .*
no radiation ’
24 27 - AB16-flight; fore; 105°F .*
500 R ‘ '
2 5 A817-flight; fore; 78-93°F .*
2500 R :
10 6 ,AB818-flight; fore; 68-70°F.
1000R
19 10 © A819-flight; fore; 68-70°F .
' 6000 R ‘
5 2 Control II; constant 70-72°F.
’rempera'rure'
A817 16 Control I (vehicle); 68-72°F.
6000 R
XXI 17 Control I (vehicle); 68-72°F,
2500 R _
XTI 18 Control I (vehicle); 68-72°F .
1000 R \
XXIII 19 Control I (vehicle);  68-72°F,
500 R -
A818 20 Control I (vehicle); 68-72°F .
- aft, no radiation
31 (48) XXIV Control III; variable 67-69°F .
4 - temperature
39 XXII Control III; variable 66-67°F.
' temperature
35 A816 Control II; constant
' temperature
37 Contro.I II; constant 70-72°F,

VI

temperature

*Temperature readings considered spurious owing to thermistor malfunction.
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Table 3. Estimated Exposx;res for the Biosatellite A Ground Control Experiment and Data

Used to Obtain the Estimates

'

Distance from EXpOSUI;eS Estimated
Module Dosimeter to  Thermoluminescence from Exposures
Designation | Radiation Reading for Calibration from
and Test Filter Source Individual Filters Curve Regression
Position Position (Centimeters) (Arbitrary Units) (Roentgens)  Analysis
A817 (6000 R) * 1* 6.12 1367 7850 7583
21242 7200
1321 . 7600
2% 6.43 1230 7200 6854
885 5600 -
) 1064 6500
6* ' 7 .67 702.6 4600 4778
716.0 4650
. 652.0 4350
9 8.60 459 .4 3300 3781
. 422.0 3050 ' >
466 .4 3350
10* 8. N 512.0 3600 3517
: 522.4 3650
511.0 3600 . b
XXI (2500 R) 1* . 9.67. 460.0 ) 3300 2974
‘ 461.7 3300
469 .0 3350 ]
2 9.98 307.8 . 2400 2788
349.5 2650
398.6 2950
é* 11.22 362.6 2700 2194
390.6 - 2900
268.6 2150
9% 12,15 230.6 1900 1864
T 236.2 1920
245.0 2000
10 12.46 235.6 1900 1771
202.0 1700 ~
236.4 1900
XTI (1000 R) 1% 15.10 C148.6 1350 1195 .
. 141.2 . 1300
151.0 1370
2 15.41 .119.8 1150 1146
: 150.4 1370
119.6 1150
6 16 .65 80.1 830 979 ’ _ -
99.8 1000
©95.5 960
9% 17.58 85.0 870 - 876 -
84.8 870
88.5 910
10 17.89 92.0 930 845
83.6 870
84.6 880
XXII (500 R) 1 20.94 49 .6 540 612
. 66.3 720
44.5 480
2 21.25 60.2 650 ) 594 |
55.2 600
48.1 520
6 22 .49 52.8 570 529
50.0 ° 540
50.0 540
9 23 .42 46 .6 510 487 -
39.5 435 .
34.2 385
10 23.73 . 37.1 410 © 474 ) .
38.8 430 L. . ®o
43.5 480

*Conidia on these filters were used in the ossay.




" Table 4. Plating and Jug Data for the Biosatellite A Ground Control'Experiment

Data from Jug Experiment
Survival of Heterokaryotic

Plating Data for Survival Conidia
Distance . of Heterokaryotic Conidia Average
Arbitrary : , from Proportion Percentage Proportion .Percentage
Treatment Module Filter Radiation Radiation of all of Controls Jug of all of Controls Forward-Mutation
Number Designation  Position Source ‘Exposure Conidia (0.1495) Numbers Conidia -(0.1454) Frequencies
11 A817 1 6.12em , 7583 R 0.1596 106-.8 1-8 0.1035 | _71.2 97.9 X 10-6
10 : A817 2 6.43 cm 6854R  0.1367 91.4 9-13, 0.1199 82.4 76.1 %107
15-16 '
9 A817 6 7.7 em’ 4778 R 0.1438 96.2 - 17-24 0.1028 70.7 ;595X 10_6
8 -A817 10 8.91 em 3517 R 0.1209 80.9 25-32 0.0875 60.2 65.1 X 10_6
-7 , XX1 » 1 9 b7 cm 2974 R 0.1476 98.7 33-40 0.0801 - 55,1 56.4 X 10_6
6 XX1 6 11,22 em 2194 R 0.1264 84.5 41-48 0.0806 55.4 ¢ 346X ]0-‘S
-5 : XX1 9 12.15 e¢m 1864 R 0.1552 103.8 51-56. 0.0981 67.5 25.7 X 10-6
4 X1 1 15.10 cm 1195 R 0.1266 : 84.7 57-64 0.0975‘ ’ 67.1 15.7 X 10_6
3 X | 9 17.58 cm 876 R 0.1163 77 .8 65-72 0.1001 68.8° v 7.0X 10_6
2 A818 U TR unirradiated ) 73-76 . , -6
) o ’ 0.1495 (1.0000) 0.1454 ~ (1.0000) 0.6 X 10

1 AB18 9 unirradiated ' 77-80

6l
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(Dofq Sheet 80220 — Section IX C, this report)

WldTyp Exp kN mber

HETEROKARYON
PLATE COUNTS

Rep!

I
1 No. of Plates { 1,
jd

20-21

5 : = .

s 5

= E =

54 3 2
w I

. 0
— Technician | .=

Dilution ° g Percen t
w .
Factor 2 Surviva ]

s52.53|  sa.57

Comp. Sub. IV

m
Plat.
(0.0}

ml . Col.
Plat. Counted

0 010 0 7

7 (0000.) 0.
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JUG HARVESTING DATA WORKSHEET

Wifd Type Experiment Treatment Jug Vol. Inoc.
1-5 . 6-8 © 911 12-14 1517 1820

Somple No. 022 50-51 200 50-51 N2 50-51
Sample vol. . 2326 52.55 2326 23-26 . 52:55
Sample vol. 2728 56-57 ©o2728 56-57 27-28 56-57
om0
Background 29-32 29-32 58-61 58-61.
LT O O O ]

Technician 3334 6263 3334 6263

[D[DII]D][D

Purple Colonies 35-38 : 64-67
T 10 (0

First Isolate No. 39-42 6871 39-42 68-71 39-42 68-71

| ENENpEENN
Last Isolate No. 43-46 72-75 . » 43-46 72-75

| | LELET 0110
Purple pigmentation 47 ' 47
00 i D 0
Colony morphology ~ 48-49 . 77-78 48-49 77-78 48-49 4 77-78
L

No. samples per jug 79-80 \ 79-80 79-80

| L - L - L
Comments: ' ) |

(Data Sheet 80213 — Section IX D, this report)

UCN-7204 °
(3 12-65)



BIOSAYELLITE A GROUND CONTROUL

EXP. TR, DOSE  JUG ISOLATES PURPLES

(174

59 1 Q. 77. .0 0 0. . 0.0 0.1276 4291667. 1,00 ° 4291667,
59 1 0, 78 0 0 '0._ 0.0 0.1370 4291667.  1.00 4291667,
59 1 0. 79 0 0 0. 0.0 0.1274 - 4291667+ 1.00 4291667,
59 1 0. _ 80 0 0 le -~ 0.15848630-05 0.1470 © 4291667. 1,00 4291667.
55 .2 0. 730 o Lo 001192531005 ..0.2001 4191667, 1.00 = 4191667,
59 2 0. 74 © 0 0. 0.0 ' 0.1467 4191667, 1.00 4191667,
59 2 0. 75 .0 0 0a 0.0 - _0.1385 4191667, . 1.00 4191667,
59 2 0. 76 0 0 1, 0.1713735D-05 0.1392 | 4191667. 1,00 4191667,
59 3. 876. 65 0 0 4 0.82465440405 ~ o.1128 4308333. _ 1.00 4308333,
59 3 Bl6. 66 0 0 2. 0.50861790-05 0.0913 4308333,  1.00 4308333.
59 3 B76. 67 0 0 1. 0.2258016D-05 0.1028 4308333,  1.00 4308333,
5% 3 876. 68 0 0 3. 0.6628077D-05 0.1051 4308333, 1.00 " 4308333,
59 3 8176, 69 0 0 1. 0.2251204D-05 | 0.1031 4308333,  1.00 4308333,
59 3 876. 70 I T 0.16652690-04 0.0976 4308333, 1.00 4308333,
59 3 876. 11 0 0 2. 0.4897639D-05 0.0948 4308333, 1.00 4308333,
59 3 876, T2 0 0 4e 0.9953309D-05 . 0.0933 4308333, . 1.00 4308333.
59 4 1185, 57 0 ¢ 10. o 0.2384501D-04 "~ 0.u918B 4566667,  1.00 4566667,
59 4 1195. 58 0 0 8. ' 0.17820020-04 _ 0.0983 . 4566667. 1,00 4566667,
59 4 1195, 59 0 0 10. 0.2293157D-04 0.0955 4566667, 1.00 4565667.
59 4 1195, - 60 -0 0 4. 0,1102369D-04 0.0795 4566667, 1,00 4566667.
59 4 1165. 61 00 7. 0.1390540D0-04 0.1102 4566667,  1.00 4566667,
59 4 1195. 62 0 0 9. - 0.21437120-04 0.0919 4566667,  1.00 4566667,
59 4 1195, 63 0 0 5, o 0.1006041D-04 0.1038 4566667,  1.00 4566667,
59 4 1195, 64 0 0 2. 0.42024530-05 0.1042 4566667+ 1.00 4566667,

59 5 1864s 51 0 0 9. : 0.25886990-04 0.0802 4333333, 1.00 4333333,




59 5 1864. 52 u 13 ___ 0.3669276D-04 0.0818 4333333,  1.00 4333333,
59 5 1B64. 53 0 13. 0.34432150-04 0,0871 4333333,  1.00 4333333,
59 5 1864. 54 0 7. 0.1252600D-0% 041290 4333333,  1.00 4333333,
59 5 1864. 55 0 1le 0.2530617D-04 0.1003 4333333, 1,00 4333333,
59 5 1B64. _ 56 0 7. 0.1949114D-04 0.1105 4333333, _ 0.75 3250000, -
59 6 2194. 41 0 12. 0.3568906D-04 0.0740 4541667, 1,00 4541667,
59 6 2194. 42 0 9. 0.26254690-0% 0.0755 4541667, 1,00 4541667,
59 6 2194, 43 0 16, 0.4997501D-04 0.0705 4541667, 1,00 4541667,
59 6 2194, 44 0 18. 0.4784466D-04 0.0828 4541667.  1.00 45641667,
59 6 2194. 45 0 1. 0.29357050-04 0.0825 4541667,  1.00 4541667,
59 6 219%. 46 0 84 0.20008650-04 0.0880 4541667,  1.00 4541667,
59 .6 2154. 47 0 16, 0.42452520-04 0.0830 4541667,  1.00 4541667
59 6 2184, 48 0 10. 0.2495996D-04 0.0882 4541667,  1.00 4541667,
59 7 _2974. 33 0 16. 0.5352439D-04 0.0666 4491667, 1,00 4491667,
59 7 2974, 34 0 31, 0.91954020-04 0,0751 4491667, 1.00 4491667,
_ 59 7 2974. 35 0 21. 0.55949020-04 0.0836 4491667, 1,00 4491667,
59 7 2974. 36 0 18, 0.47560070-04 0.0843 4491667, 1400 4491667,
59 72974, 37 0 24, 0.6922945D0-04 0.0772 4491667, 1.00 4491667,
59 7 2974. 38 0 21, 0.55900620-04 0.0836 4491667, 1.00 4491667,
59 72974 39 0 11, 0.31841600-04 0.0769 4491667, ~ 1.00 4491667,
59 7 29T74. 40 0 19. 0.45313890-04 0.,0934 4491667, 1,00 4491667+
59 8 __3517. _ 25 0 é7.,m"m“_ 0.7074244D-04 0.0933 4091667.  1.00 4091667,
59 8 3517, 26 0 27 0.69028990-04 0,0956 4091667, 1.00 4091667
59 8 3517, 28 0 22, 0.4850534D-04 0.1108 4091667,  1.00 4091667,
55 8 3517. 29 0 15« 0.58146200-04 0.0630 4091667,  1.00 4091667,
59 8 3517. 30 00 25. _ 0,7169384D-04 0.0852 4091667.  1.00 4091667,
59 8 3517. 31 0 21. 0.59468750-04 0.0863 4091667,  1.00 4091667,

¥4



59‘ 8 3517. 32 [¢] 9] 25. 0.7812093D-04 0.0782 4091667, 1.00 4091667,
59 9 4778. 217 0 0 19. 0.42653300-04 0.1001 4450000,  1.00 4450000,
59 9 47178, 17 0 0 24 0.4622615D-04 0.1167 4450000, 1.00 4450000.
59 9 4778, 18 00 36, 0.73524410-04 0.1100  4450000.  1.00 4450000,
59 9 4778, >l9 0 0 28 . 49:56768650—04 0.1108 4450Q99. 1.00 4450000,
59 9 4718, 20 0 Q 30. 0.6106870D-04 0.1104 4450000, 1.00 4450000,
59 9 4778 21 [¢] 0 28a 0e7455732D-04 0.0844 4450000. 1.00 4450000,
5§ 9 4778. 22 0 0 22. 0.5425384D-04 0.0911 4450000, 1.00 4450000,
59 9. _ _4778. 23 0 .. 0 _ _32e ... o 0e70259410~04 0.1023 4450000, 1,00 44500000
59 9 4778, 24 [¢] 4] 25 0.5651420D-04 00,0994 4450000, 1.00 4450000,
59 10" 6854. 9 0 0 32,  0.6895035D-04 0.1175 3950000,  1.00 3950000,
59 10 685&. 10 0 0 29. 0.68754100-04 0.1068 3950000. 1.00 3950000,
59 10 6854, il 8] [¢] 36. 0.77169040—Q4 0.1181 3950000, 1.00 3950000,
59 10 6854 12 0 0 43, 0.89540580-04 0.1216 3950000. 1.00 3950000,
59 10 6854. 13 0 0 __4l. 0.82056760-04 0.1265  3950000. 1,00 3950000. _
59 10 6854, 15 0 o] 37. 0.7418856D-04 0.1263 3950000, 1.00 3950000,
56 10 6854, 16 0 0 35.  0.7228020D-0% 0.1226 3950000, _ 1.00 3950000,
59 11 71583. 1 0 0 58, 0.11690990-03 0.105% 4708333, 1.00 4708333,
59 11 7583 . 2 0 0 51. 0.10415090-03 0.,1040 4708333, 1.00 4708333,
59 11 7583. 3 O 0O 38. 0.8372503D-04 0.0964% 4708333, 1.00 4708333,
59 11 7583, 4 0 0 53, 0.12Q3105D-03 0.0936 4708333, 1.00 4708333,
55 11 7583, 5 0 0 43, 0.9035274D-04 0.,1011 4708333, 1.00 4708333,
59 11 7583, 6 0 0 38. 0.79600320-04 0.1014 4708333, 1.00 4708333,
59 11 7583, 1 0 o ss. 0.10248450-03 041140 4708333, 1.00 4708333,
59 11 7583 . 8 0 0 45, 0.85288650-04 0.1121 4708333, 1.00 4708333,

(44
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BIOSATELLITE A

GRCUND ConTROL

EXPERIMENT 59 TREATMENT
NUMBER OF JUGS 8
MEAN JUG ¥DLUME 9237.50
MEAN SANMPLE VULUMé 66.00
DOSE 0.0
MEAN CONIDIA PER JUG 0.42416667D 07
VOLUME INOCULATED 1,00
FIRST ISOLATE 0 .
LAST ISOLATE 0
BACKG&OUND MEAN 4002.87 L

css. 0260949090 07
VAR, MEAN 0.46598051D 05
PURPLE MUTANT MEAN 0.38
css 0.18750000D 01
VAR, MEAN 0.334821430-01
MUTANT/SURVIVOR . 0.561391190-06
__VARIANCE . 0.77670170D-13
o _S.E. 0.278693560-06
cI_ 0.0 0.11633693D-05
- Cove 0.496433800 02
SURVIVAL FRACTION  ~  0,14543214D 00
| VARIANCE 0.67692058D- 04
S.E. 0.822751600-02
_cl o.127660700 00 04163203570 00
CaV. 0.56572888D 01

SURVIVAL RATIO

~1.00000000

VARIANCE 0.0 ]
S.E, v 0.0. '
Cl 0.100000000 01 0.100000000 01
CeVe 0.0 .




BIQSATELLITE A

24

GROUND _CONTROL

EXPERIMENT 58 TREATMENT . 3
NUMBER UF JUGS 8.
MEAN JUG VOLUME 9170.00

_MEAN SAMPLE VOLUME

60.00

DOSE

0.87600000D 03

... MEAN CONIDIA PER JUG

0.430833330 07

VOLUME INGCULATED 1.00
FIRST ISOLATE 0

LAST ISOLATE - 0
BACKGROUND MEAN 2820.62

CSS

0.28507587D 06

VAR. MEAN

04509064060 04

PURPLE MUTANT MEAN

Ccss 0.28000000D 02
n VAR. MEAN - 0.50000000D 00
MUTANT/SURVIVOR 0.69967073D- 05
VARLANCE;_ 0. o
SeE. 0.16728318D-05

C1 0.33833905D-05

0.10610024D-04

CeVa

0.23908843D 02

SURVIVAL FRACTIGN

0.10005483D 00

VARIANCE

0.63547239D- 0%

S.E.

CoVe

Cl - 0.94605776D-01

0.252085760D-02
. 0.10549988D 00

0251947620 01

SURVIVAL RATIQ

0.687

98294

VARIANCE

0.18153118D-02

0.42606473D- 01

S.E.

£ 0,60055454D 00

0.77541143D 00

0.61929549D 01

‘u
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_BIOSATELLITE A

25

GRCUND CUNTROL

EXPERIMENT 59

TREATMENT. 4
NUMBER OF JUGS 8.
 MEAN JUG VOLUME 9184.537 o
60.00

MEAN SAMPLE VGLUME

DOSE

0.11950000D 04

MEAN CUNIDIA PER JUG

0456666670 07

VOLUME INGCULATED 1.00
FIRST ISOLATE 0
LAST ISOLATE 0
BACKGRGUND MEAN 2910.75

0.57991550D 06

CVAR. MEAN

0.12141348D 05

PURPLE MUTANT MEAN

CSS 0.60875000D 02
VAR. MEAN 0.108705360 01
MUTANT/SURVIYOR 0.15653209D-04
VARTANCE 0.616277Q1Q:Ll e
Sef. 0424824931005 __

Ccl AO.10291023D—04

C. V.

021015394D-04

0.158593240D 02

-__.SURVIVAL FRACTION

VARIANCE

0.975379790-01

0.13016688D~-04

S.E.

€l 0.89744991D-01

0.36078647D-02

0.105330970 00

CoVe

0.36989332D 01

SURVIVAL RATIO

0.67067693

VARTANCE

0.205503770-02

SeEo

0.453325250-01

CI 0.5776545RD 00

0763699280 00

C.Vt

0.67592194D 01
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BIOSATELLITE A _ GROUND_CONTROL

EXPERIMENT 59 TREATMENT 5
' NUMBER OF JUGS 6. -
MEAN JUG YOLUME 9158,33
MEAN SAMPLE VOLUME 60.00
DOSE - 0.18640000D 04
____MEAN CONICIA PER JUG . _ _  0.41527778D 07
VOLUME INGCULATED 0.96 B
FIRST ISOLATE 0 - - .
LAST _ISOLATE o
BACKGROUND MEAN 2659.00 ' ~ .
css 0.15508660D 07
VAR. MEAN 0.51695533D 05
PURPLE MUTANT MEAN 10.00 : | ‘
. » €ss 0.38000000D 02
B  VAR. MEAN . 0.12666667D 01
MUTANT/SURVIVOR 0.25722534 D= 04.
VARIANCE 0.136460760-10
SeEas 0.36940592D-05
CI1 0.17366571D-04  0.34078497D-04
) CaVe | 0.143611790_02
SURVIVAL FRACTION 0.98149103D-01 -
4 VAR IANCE 0.60597500D- 04
S.E. 0.778443740D-02
. ___Cl 0.805407030-0L  0.11575750D 00 -
C.V. 0.79312364D 01 '
SURVIVAL RATIC 0.67487905
) VARIANCE  0.432276380-02
5.F. 0.65747678D-01
€I 0.538847070 00 0.81091103D .00
CoVe A 0.97421424D 01
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GROUND_CONTROL

BIOSATELLITE A

TREATMENT 6

EXPERIMENT ° 59
NUMBER OF JUGS 8.
MEAN JUG VOLUME $163.12
MEAN SAMPLE VOLUME 60.00

DOSE

0.21940000D 04

MEAN CONIDIA PER JUG

04454166670 07

VOLUME INGCULATED 1.00

FIRST ISOLATE 0 |

LAST ISOLATE 0 B
2396.62

BACKGROUND MEAN

- CSS

D.28148587D 06

VAR. MEAN

0.50265335D 04

PURPLE MUTANT MEAN

12.50

LSS 0.96000000D 02

VAR. MEAN 0.171428570 01
MUTANT/SURVIVOR 0.345677010-04
i VAR IANCE _0.15671828D-10
SeE. 0.39587649D-05

CI 0.26016769D-04

0.43118634D-04

CoVe .

0.114522070 02 -

<

SURVIVAL FRACTION

VARIANCE

0.805725210-01

0,534023460-05

Sef e

. 0.231089470-02

Cl1  0.75580988D-01

0.85564053D-01

CaV,

'0.286809280 Ol

SURVIVAL RATIO

i

0.55402143

. VARIANCE

0.12348460D-02

S.E.

0.35140377D-01

CCI_ 0.481913370 00

" 04626129490 00

0634278290 01
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BIDSATELLITE A GROUND CONTRGL e
E)/(PERIMENT 55 - TREATMENT 7 ‘
NUMBER OF JUGS R 8. )
3 MEAN JUG VOLUME  9195,00 -
MEAN SAMPLE.VCLUME 60,00
B NUSE o 0.29740000D 04
o MEAN CONIDIA PER J U(J S , . ,,Q,-,,“'t_‘t,_g..l_,é._éﬁ’lf). o7
VOLUME INGCULATED _ 1.00
FIRST ISGLATE 0 s _
LAST ISOLATE o
RACKGROUND MEAN 2347.37 ) .
. css 0.407441870 06
~ VAR. MEAN 0.72757478D 04
PURPLE MUTANT MEAN 20.12
css 0.240875000.03
L _VAR. MEAN  0.43013393D o1
MUTANT/ SURV IVOR : 0.56409134D- 04
o I VARIANCE 0.400279610-10
B SeE. ' 0.63267644D-05
C1_ 0.42743322D-04 10,7007 4945004
i . CoeVa . 0.112158510 02
 SURVIVAL FRACTION  0.80063878D-01 : .
\ _VARIANCE 0.794728360-05 '
SeE. 0.28190927D-02 . i
CI_0.739746370-01 _ _ 0.861531180-01
CaVe 0.35210544D 01
~ SURVIVAL RATIO  0.55052397
VARIANCE R 0.13457439D-02_
S.E. 0.36684383D-01
B CI__0.47524761D 00 0.62580034D- 00
Cov. 0.66635396D 01
.
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BIOSATELLITE A GROUND_CONTROL

EXPERIMENT 55 TREATMENT 8
NUMBER OF JUGS - 7. o
MEAN JUG VOLUME 9207.14 ,
MEAN SAMPLE VCLUME 60.00
DOSE K 0.35170000D 04
MEAN CONIDIA PER JUG 0.40916667D 07
VOLUME INGCULATED 1.00
FIRST ISOLATE 0 ’
LAST  ISOLATE 0
" BACKGROUND MEAN - 2331.86
B £ss . 3 0.906058860 06
o VAR. MEAN 0.21572830D 05
PURPLE MUTANT MEAN 23.14
| _CSS ' 0.10885714D 03
- \ VAR. MEAN 0.259183670 01
MUTANT/SURV IVUR ) 0.65100926D- 04
VARIANCE  0.14660632D-10
S.E. 0.38289181D-05
Cl  0.56673476D=-04 0.73528377D-04
CaVe __0.58815110D 01
_ SURVIVAL FRACTION '0.375013090-01 o
VARIANCE 0.317833270- 04
SeE. ' 0.563766810-02
€1 0.75092759D-01 0.999098190-01
CoVe 0.644295280 0L
suRVIVAL RATIC 0.60166416
' VARIANCE 0.26612998D-02
SeEo. . ' 0;51587737D-01
€1 0.4953$332D 00 0.70793507D 00

CaVe 0.857418260D 01
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BIOSATELLIYE A GROUND CONTROL

EXPERIMENT 59 TREATMENT 9
NUMBER OF JUGS 9,
 MEAN_JUG VOLUME 9200.00
MEAN SAMPLE VOLUME 60.00
DOSE 0.47780000D 04
MEAN CONIDIA PER JUG_____ _ _ 0.445000000 07
VGLUME INGCULATED 1.00 '
FIRST ISOLATE o o )
LAST ISULATE 0 .
BACKGROUND MEAN 2983.11
css 0.679536890 06
VAR. MEAN 0.94380123D 04
PURPLE MUTANT MEAN 27.11
- €SS 0.21888889D 03
N B VAR. MEAN 0.30401235D 01
MUTANT/ SURVIVOR 0.59536219D- 04
B o VARIANCE; 0.14521176D-10
S.E. | 0.38106655D- 05
Cl 0.514156920-04 0.67656747D-04
_CaVa 0.64005836D 01
) SURVIVAL FRACTION 0.10281211D 00
VARIANCE 0. 11959429 D 04
SeEe. 0.34582405D-02

€1 0.954426000-01.

..0.11018162D 00

CeVo

0.336365100 01

SURVIVAL RATIO

0.70

6594217

VARIANCE

0.21649458D-02

S.E.

0.46528980D-01

€1 _0.61179035D 00

0.80209395D 00

C.V.

0.65817237D 01

|
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GROUND CONTROL

EXPERIMENT 56

TREATMENT 10

NUMBER OF JUGS 7.
MEAN JUG VOLUME G212.14
MEAN SAMPEKE VOLUME 60.00
DOSE 0.685400000 04
MEAN CONIDIA PER JUG _ 0.39500000D 07
VOLUME INOCULATED 1.00
FIRST ISOLATE 0 -
LAST ISGLATE. 0
BACKGROUND MEAN 3084.00
CSS 0.15328800D 06
VAR. MEAN 0.36497143D 04
PURPLE MUTANT MEAN 36.14

CSS

0.14085714D 03

VAR. MEAN

MUTANT/SURVIVOR

0.335374150 O1

0.761342280~04

VARTANCE

- 0.810931100-11

S.E.

0e«284768520-05

Cl 0.69866471D-04

CaVa

0.82401984D-04

0.374034820 01

0.11990027D 00

VARIANCE

0+65490629D-05

St

0.255911350-02

CI 0.11426766D 00

0.12553288D 00

C.v.

0.21343684D 01

0.82444140

SURVIVAL RATIO

VARTANCE

0.24850280D-02

Se.Ee

0.49850054 D= 01

ClI 0.721750250 00

0.927132540 00

CeVe

0604652490 01
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EXPERIMENT 59 TREATMENT 11
NUMBER OF JUGS 8. - R
MEAN JUG VOLUME 9244437 o
MEAN SAMPLE VULUME 60.00
DOSE 0.75830000D 04
. MEAN CONIGIA PER JUS ____ _ 0.47083333D 07 __ _
VOLUME INGCULATED 1.00
. FIRST ISOLATE_ 0O e .
) LAST ISULATE 0
BACKGROUND MEAN 3162412 -
) ¢ss L 0.32259887D 06
o ___VAR. MEAN 0.57606942D 04
PURPLE MUTANT MEAN 47,62
B Css 0.41587500D 03
o VAR. MEAN 0.742563393D 01
MUTANT / SURV I VOR 0.978578230- 04
| VARIANCE B 0.29928637D-10
. S.E. 0.54707061D-05
C1__0.860410970-04 0.109674550-03

C.V.

SURVIVAL FRACTION

0.10347537D 00

VARIANCE 0.61852560D-05
SeEe 0.24870173D0~02 -
__Cl_0.98103407D-01 0.108847320_ 00
CeVe 0.24034873D 01
SURVIVAL RATIU 0.71150275

__ VARIANCE 0.191264560-02
Se€e 0.43733805D-01
CI  0.62176097D 00

CeVe

0.80124453D 00

0.61466812D 01




BIOSATEYLLITE A GROUND_CONTROL

EXPERIMENT 59

WEIGHTED REGRESSION ANALYSIS LOG SUdVIVAL RATIO ON DOSE

NUMBER OF X= 9. NUMBER (OF JUGS= 69.

X TOTAL= 0.245359000 06 X MEAN= 0.355592750 04 o -

Y TOTAL= -0.28798502D 02-Y MEAN= -0.417369590 00

"XSS= 0.122858160 10 XCSS= 0.35610276D 09 REC = 0.81394676D-09

XYSS= -0.92735584D (05 XY(SS= 0.966940250 04

YSS= 0.13040520D0 02 YCSS=, 0.102090080 01

REDUCTTON §§= £.99591178
RESTDUAL §5= 6304060811
RESTDUAL MEAN SQUARE= 0.86294402
Es 811166385 WITH 1 AND A DEGREES OF FREEDOM

STANDARD ERROR OF SLOPE= 0.265026470-04

"CONSTANT = . 0.100000G00 01 SLOPE= -0.75482154D-04PLUS OR_MINUS 0.56477135D-04 95 PER CENT CONFIDENCE INTERVAL
OBSERVED — EXPECTED
DOSE S S

0.876000D0 03 0.6875830 00 0.936016D 00

0.1195000 04 0.670677D 00 "0.9137470 00

0.186400D 04 0.674379D 00 0.8687510 00

0.2194000 C4 0.5540510 00 0.8%7378D 00

0.297400D 04 0.5505240 00 0.7989280 G0 : ;
0.3517000 04 0.601664D 00 0.7668450 00

0.477600D0 04 0.7C65942D 00 0.6972200 00

0.6854000 04 0.824441D 00,  0.5960950 00

0.7583000 OA 0.711503D 00 0.554180D 00

€€
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RIOSATELLITE A GROUNp CONTROL

EXPERIMENT 59

MINIMUM CHI SQUARE ESTIMATE FOR Y=1lao-{le—E#%KD)*%N

K= —0.692436210-03 N= 1,01

) d§§E§V§b“”““"“mM”W”""""""“"”éihéﬁ?éb”"””'”“""""
DOSE s IS

~0.876000D 03 0.687583D 00  0.5487850 00
0.119500D 04 0.6706770 00 0. 4403830 00~ T
0.18640C0D 04 0.674875D 00 T 0.277406D €O
0.219400D0 C4 0.554021D 00 T 0.220813D0 00
0.2574000 04 0.550524D 00 0.128732D0 00
0.351700D G4 0.66l664D 00 5.BR4074D=01

- 0.477800D 04 0.7069420 0C 0.369313D-01

0.68543C0 04 0.383244410 00 0.8773200D-02

0.758300D C4 0.711503D 00 0e529589D-02




BIOSATELLITE A GROUND CONTROL

~EXPERIMENT 59

WEIGHTED REGRESSION ANALYSIS LGG MUTANTS ON LOG DOSE.

, -

-~ NUMBER OF X= ‘9. NUMBER OF JUGS= 69,

X TOTAL= 0.548303180 03 X MEAN= 0.79464229D0 01

Y TOTAL= -0.7026062G0 03 Y MEAN= -0.101827000 02

XSS= 0.43916285D 04 XCSS= 0.34579560D0.02 REC = 0.28918818D-01

XYSS= -0.554519140 04 XYCSS= 0.380153420 02

YSS= 0.72002427D 04 YCSS= 0.458137290 02

REDUCTION SS=  41.79249935

RESIDUAL Ss= 402122916

-RESIDUAL MEAN SQUARE= - 057446131

F= 72.75076447 HLTHxl AND 7 DEGREES OF FREEDOM

STANDARD ERROR OF SLOPE= 0.128890400 00

CONSTANT = 0.60776024D-08 SLOPE= 0.109935880 01PLUS DR MINUS 0.27840327D 00 ‘95 PER CENT CONFIDENCE INTERVAL

i

OBSERVED = TExpeCTED T T

DOSE MR MR

0.8760000 03 0.689671D-05 0.1043750-04

0.1195000 04 0.1565320-04" 0 T468450-04 T

0.186400D 04 0.257225D-04 0.2393380-04

0.219400D C4 0.345677D-04 0.286381D-04

0.297400D 04 0.5640910-0 0.4001050-04

0.351700D 04 0.6510090-04 0.4811080-04

TT0.477800D0 04 0.5953620-0% 0.673811D-04

T T0.6854000 04 0.7613420-04 0.100186D-03

0.758300D 04 0.9785780-04 0.1119600-03

Ge
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Figure 1. Calibration curve for lithium flyoride teflon

'164144) used in 301 and 302

disk dosimeters (lot No.
gantry exercises.
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Figure 2. Forward-mutation data for the Biosatellite
A ground control experiment. (O = forward-mutation
frequency plotted against ©“Sr gamma radiation exposure
in the Biosatellite ground control experiment; =
forward-mutation frequency plotted against 250 kvp -
X-ray exposure at about 10 R/min in a previbus laboratory

experiment.)
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