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= Abstract =

Studies were conducted to determine the efficiency of decondensation protocols. Sperm
obtained from seven normal donors was immediately washed after liquefaction and then
decondensed using the method of West et al. (1989) and my original protocol. My optimized
protocol entailed mixing 1 ml aliquots of semen with 4 ml phosphate buffered saline (PBS).
Following centrifugation, pellets were resuspended in 1 ml PBS containing 6 mM EDTA. After
centrifugation, pellets were resuspended in 1 ml PBS containing 2 mM dithiothreitol at 377C for
45 min. Following mixing with 2 ml PBS and centrifugation, pellets were resuspended by
vortexing. While vortexing, 5 ml of fixative were gently added. Slide preparation was
accomplished using the smear method and it was stored at 4C.

When comparing these protocols, the degree of sperm decondensation and head swelling was
monitored by measuring nuclear length, area, perimeter, and degree of roundness using FISH
analysis software. Apparent copy number for chromosome 1 and, separately, for the sex
chromosomes was determined by FISH using satellite DNA probes for loci D1Z1, DXZ1 and
DYZ3.

Sperm treated by my decondensation protocol showed significant increases (p<0.05) in length,
area, perimeter, and degree of roundness. There was a significant decrease (p<0.05) in the
frequency of nuclei displaying no signal but no change in the frequency of nuclei with two
signals in samples decondensed by my protocol.

My data suggested that decondensation using my original protocol may lower the frequency of
cells with spurious "nullisomy" due to hybridization failure without inducing spurious "disomy"
resulting from increased distances between split signals.

Key Words: Decondensation, Fluorescence in situ hybridization, Sperm, Chromosome 1, Sex
chromosome

-369 -



.

QIR Ado) B A7) F AT
whole] A, A4 §4h, ALY B EeE Ao}
A e sl ANAQ AR FEe
JYHe 70 e otlgeze FHdA
gAukel 718 22 B 2E AL o3}
7]= ¥} =3 A3} (ranslocation) 3-& A9
(inversion) 2 AT FAHETH oS Rray
HoGAue 49 Bdgone HaAs e
Y F ﬁﬁ' BAAMEE BistAE A5
BAEA g 2 B 1B o

Agzd tﬂ;ﬂ 0-1_‘4—3
PEEE P
fia=3
B AA Y2 da} HA RG] ofy
%1 A AL FR71€0 s 9 AFT &
Aol 3 TR = 01‘—%‘5—4 o] Ato] A A}l
A skt de 42E b5l shan
(Rudak et al., 1978). 2.8} 0] HhH O 744} o
‘?3_1_ B2 ATkl 2g5H ""?}Lﬂ°ﬂ AEG &
FR%5He) A AATY 9P BT >

;J\‘:P‘\: dHol Ut HZEo] NE Fluore-
scence In Situ Hybridization (FISH) 7]} o} <]&)
54 QA4 2 gaA 53 293 41 D
F UAHAT (Kearns & Pearson, 1994). 3
A Aol th &+ DNA probe o] &3t o] ol 2
& AP AANA = A 2] 0]} (aneuploidy)
2 okl (polyploidy)ell ™3t 771 X & slof
L3 Yk

EHET AR o AUAL GUH 2o
upe} 7] ¢} Reko] th2 3, DNAVL 559 AH
2 Yo A= o] gt (Wyrobek er al., 1976;
Pogany et al., 1981). FISHE A} 8] & uj o] 3} &
A} QA 2o o] DNA prober} &z} 8
2 golstA FAPE F glo} W& hybridization
189 5L 994 ATE Holslx woh

£ ATE AR G 5 oL QA
S8 FISH A9l 3 A9 A48 283 (deco-
ndensation) PR & @3t = glom, A xpol| A
FISH7|W & o] &8t J M) = o] (aneuplOidY)
S AR T A AAD ARS8+ 3

(<]

—_

=
==

1 AFohet

52 2d ool 7t 5ol YZH T
DA 3°7ke] F8712E 4R F R
SEECEEL T

2. Ay

o

p‘L
2
HIr'
;-sum

=

ol West 5 (1989)2] o <] A Z%E]o}%l =
WA Belol e wue] oA Ak

AR ALE H9e 1 me AL 4 mlo
phosphate buffered saline (©]3} PBSZ ¢fgho 2
8 A3la] 650 X gol Al 583 YA RIS}
=g A A T A o] 6 mM ethylenedi-
aminetetraacetic acid (°] 3} EDTAZ <Fgh7} gHf-
¥ PBS 1 mlz BAstn 2 42 5 94 &
At A S AE AA3L 37CS 2 mM di-
thiothreitol (©]3} DTTZ <Fgheo] &F¥ PBS 1
m 2 B At 37T i Fr] oA 45E3E st
HAot ¥l gF PBS 2 ml-g Hrkstn Y4 Eeldt
dch A& F& uste AGEel 1y 3
parts methanol: 1 part glacial acetic acid)2- 3 7}3}
Rom Aeold s¥ FAND T 2wl
o8 weol=g ARaATh AR Sefol=
= AL8A7EA) 4ol RBIAIT.

2) FISH

A}£-3) DNA probet= I'H GA A, X G414 2
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hybridization &} t}.
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Figure 1. Effects of decondensation procedure on relative sperm nuclear length, perimeter, area, and round-

ness.
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Table 1. Effects of decondensation procedure on
sperm head parameters

Table 3. Comparison of hybridization efficiencies
for sex chromosomes

Decondensation Procedure

No Signal One Signal Two X's Two Y's

Procedure  Procedure
None A B

Relative Area 1.00+0.20 1.67+0.27 2.06+0.32
Relative 1.0040.11 1.28+0.14 1.4240.15
Perimeter
Relative
Length 1.00+0.16 1.33+0.14 1.4710.16
p2a” 1154008 1.1210.05 1.09+0.03
Mean + S.D.

*Measurement of relative roundness where 1.00 is a
perfect circle.

Table 2. Comparison of hybridization efficiencies
for chromosome 1

Donor A B A B A B A B
1 14 5 983 991 0 2 3 2
2 13 6 98 992 1 1 O 2
3 16 2 979 993 3. 3 2 2
4 18 4 98 994 1 0 O 2
5 16 3 980 994 2 2 2 1
6 13 7 979 986 5 4 3 3
7 19 9 976 985 3 3 2 3
Total 109 36 6864 6935 15 15 12 15

Percent 1.6 0.5 981 99.1 02 02 02 02

No Signal One Signal Two Signals
Donor A B A B A B
1 13 3 985 997 3 4
2 15 2 981 996 4 2
3 13 1 983 995 4 4
4 9 3 987 994 4 3
5 8 1 987 993 5 6
6 13 5 984 991 3 4
7 18 6 978 989 4 5
Total 88 21 6885 6955 27 28
Percent 1.3 03 984 993 04 04
F x 1,000 FFEnAstlA FF signalE 7
AR
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Figure 2. Comparison of hybridization efficiencies for chromosome 1 and the sex chromosomes after decon-
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Figure 3. DNA packaging in sperm nuclei.
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