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����� 4HE�AIM�OF�THIS�STUDY�WAS�TO�USE�MEASURES�OF�RELATIVE�$.!�CONTENT�
OF�WETA�NUCLEI� TO� TEST�WHETHER� CHANGES� IN� CHROMOSOME�NUMBER�
WERE�CONSISTENT�WITH� THE�HYPOTHESISED�PROCESSES��$UPLICATION�OR�
LOSS�OF�CHROMOSOMES�WAS�EXPECTED�TO�RESULT�IN�CHANGES�IN�TOTAL�$.!�
CONTENT��WHILST�2B�TRANSLOCATION�WAS�EXPECTED�TO�HAVE�NO�SIGNIlCANT�
EFFECT�ON�THE�TOTAL�$.!�CONTENT��0ERRY�et al.�����	�

Methods

����� 4REE�WETA�ARE�mIGHTLESS��ARBOREAL��NOCTURNAL��OMNIVORES�THAT�USE�
HOLES�IN�TREE�TRUNKS�MADE�BY�WOOD
BORING�BEETLE�LARVAE�TO�HIDE�DUR
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LYSING�3YSTEM��0!3	�WAS�EMPLOYED��USING�lLTER�COMBINATIONS�OF�
5'����4+�����4+�����AND�''����AND�A�MERCURY�ARC�LAMP��("/�
����7��	���&IVE�THOUSAND�NUCLEI�WERE�MEASURED�FOR�EACH�WETA��PLUS�
INTERNAL�STANDARD��^�����FROM�EACH	���$.!�WAS�STAINED�WITH�$!0)��
WHICH�IS�A�NONINTERCALATING�DYE�THAT�BINDS�PREFERENTIALLY�TO�!
4�BASES��
IT�IS�THEREFORE�NOT�APPROPRIATE�TO�CONVERT�$.!�MEASUREMENTS�INTO�
PICOGRAMS��*OHNSTON�et al.������	�SHOW�THAT��IN�GENERAL��GENOME�
SIZE�ESTIMATES�USING�$!0)�AGREED�WELL�WITH�THOSE�OBTAINED�USING�
OTHER�mUOROCHROMES���'ENOME�SIZES�ARE�PRESENTED�AS�THE�RATIO�OF�
THE�MEAN�NUCLEI�SIZE�OF�THE�INSECT�COMPARED�TO�THE�REFERENCE�AND�
THEREFORE�ARE�ONLY�COMPARABLE�WITHIN�THIS�STUDY�
����� !�VARIETY�OF�TISSUE�TYPES�FROM�THE�WETA�WERE�TRIED��INCLUDING�TIBIA��
INTESTINE�AND�MALPIGHIAN�TUBULES��BEFORE�THE�ANTENNA�WAS�SELECTED�
FOR�mOW�CYTOMETRIC�ANALYSIS���#ELLS�FROM�THE�ANTENNA�OF�ADULT�WETA�
WERE�SELDOM�IN�STAGE�'��OF�MITOSIS�AND�SO�THIS�TISSUE�GAVE�A�SINGLE�
PEAK�OF�NUCLEI�IN�'��'����!NTENNA�TISSUE�HAS�THE�ADDED�ADVANTAGES�
THAT�IT�IS�UNLIKELY�TO�BE�CONTAMINATED�WITH�CELLS�FROM�PARASITES�OR�
FOOD�PLANTS�AND�SAMPLES�CAN�BE�TAKEN�WITHOUT�KILLING�THE�INSECT��!LL�
mOW
CYTOMETRY�RESULTS�PRESENTED�ARE�FROM�ANTENNA�TISSUE�TAKEN�BEFORE�
COLCHICINE�TREATMENT��AND�USED�WITHIN���H�OF�COLLECTION��!NALYSIS�OF�
VARIANCE��ONE
WAY�!./6!	�WAS�PERFORMED�SEPARATELY�FOR�THE�TWO�
SEXES��PLANNED�COMPARISONS��MODEL�))	�USING�3033�VERSION���������

Results

����� &OR�H. crassidens����
CHROMOSOME�RACE	�THE�8�CHROMOSOME�IS�
APPROXIMATELY�����OF� THE�MALE�GENOME��4HIS� IS� CONSISTENT�WITH�
ESTIMATES� FROM� MEASURING� PLAIN� STAINED� CHROMOSOMES� THAT� ARE�
BETWEEN����������
CHROMOSOME�RACE	�AND�����OF�THE�MALE�GE

NOME����
CHROMOSOME�RACE��-ORGAN
2ICHARDS�����������	���&OR�
H. thoracica,� ESTIMATES�OF� THE� SIZE�OF� THEIR�8�CHROMOSOME�BASED�
ON�mOW�CYTOMETRY��RANGE�FROM������TO�����OF�THE�MALE�GENOME�
�&IG���	��4HESE�lGURES�ARE�SIMILAR�TO�ESTIMATES�FROM�MEASUREMENTS�
OF�PLAIN�STAINED�CHROMOSOMES�OF�BETWEEN������AND��������-OR

GAN
2ICHARDS�����	���4HE�RELATIVE�$.!�CONTENT�OF�THE���RACES�OF�H. 
crassidens�IS�WITHIN�THE�RANGE�OF�H. thoracica��4ABLE��	�

����� 4HE�CHROMOSOMAL�REARRANGEMENTS� INVOLVED�IN�THE�FORMATION�
OF�THE���CHROMOSOME�RACES�OF�H. crassidens�����AND���	�HAVE�BEEN�
WELL�ESTABLISHED�WITH�THE�STUDY�OF�MEIOSIS�IN�&��HYBRID�MALES�FROM�
INTER
RACIAL�CROSSES��-ORGAN
2ICHARDS�����	���)N�H. crassidens,��2B�
TRANSLOCATIONS�HAVE�RESULTED�IN�DIPLOID�NUMBERS�OF����8/	����88	�
AND����8/	����88	���4RANSLOCATIONS�OF�THIS�TYPE��WHICH�INVOLVE�THE�
lSSION�OF�METACENTRIC�CHROMOSOMES�AT�THE�CENTROMERE�TO�PRODUCE���
ACROCENTRIC�CHROMOSOMES��OR�vice-versa	��WOULD�NOT�BE�EXPECTED�TO�
ALTER�THE�TOTAL�$.!�CONTENT���4HE�RELATIVE�$.!�INDEXES�OBTAINED�FOR�
THE���RACES�OF�H. crassidens�WERE�CONSISTENT�WITH�EXPECTATION��4ABLE�
�	�
����� 4HE���CHROMOSOMAL�RACES�OF�H. thoracica�REPRESENTED�IN�THIS�STUDY�
DIFFER�IN�RELATIVE�$.!�CONTENT��!./6!��MALES�DF������&����������P���
�������FEMALES�DF�������&����������P���������	���4HE���
CHROMOSOMAL�
RACE�HAS�RELATIVELY�MORE�$.!�THAN�THE�OTHER���CHROMOSOMAL�RACES��
WHICH�DO�NOT�DIFFER�SIGNIlCANTLY�FROM�EACH�OTHER��!./6!��MALES�
DF������&��������P����������FEMALES�DF������&��������P�������	��4HE���′�
AND���
CHROMOSOME�RACES�DIFFER�BY�A�HYPOTHESISED�SINGLE�2B�TRANS

LOCATION��HOWEVER�THE����AND���′�����AND����PAIRS�WERE�PREVIOUSLY�
THOUGHT�TO�DIFFER�FROM�EACH�OTHER�BY�A�SINGLE�DUPLICATION�LOSS�OF�A�
SMALL�ACROCENTRIC�AUTOSOME��&IG���	��/N�AVERAGE�THE���
KARYOTYPE�
HAS�RELATIVELY�MORE�$.!�THAN�THE�OTHER�KARYOTYPES��THIS�DIFFERENCE�
RANGES� FROM�APPROXIMATELY����OF� THE� FEMALE� GENOME� �BETWEEN�
���88	�AND����88		�TO�����OF�THE�MALE�GENOME��BETWEEN����8/	�
AND����8/		�

Discussion

����� 2B� TRANSLOCATIONS� ARE�NOT� EXPECTED� TO� CHANGE� THE� TOTAL�$.!�
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