
� � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	 � � �

� � � � � � � � � � � � � � �  ! " # � �  � � � $ % & $ � � ' � � #� � � � � ( ' � � ) ) � * ) � � � + � $ �  � � & ( # + � � � � # � � ( � " � � %� #   � � � " % � �  " � * � # � ! ! � � $ " # ( � % , � % � # � � &� #  � � � � # � ! - . � / ! " # ! � # � � � � � " # � � � 0 1 2 3 (� #  ) � * ) � � ! " #  + ! � � � � � & ( � � % � # � � & (  � � � " % � �  � " % �  � ( ) � �  # � � � � #  � + % 4 � � � % � � � % � � � 0 1 2 5 67 ) � � � ' � � # " � " � � � % � � & � # ! " # � � " % � � #  % � � �� ) � # 8 9 � " � � � % � � & � # 0 1 2 3 � � � � � � � # � � (� # � �  � " % � � � : � " � �  � " 0 1 2 5 ' � � ) ; < � #  8 8 9 � " � � � % � � & � # � ) � 8 < � #  3 < < 9 � � � � � � � # � � ( � % � & �  � # 3 < < 9 0 1 2 3 ' � � � � ' � � � � ( $ + �$ & � ) � � : � " � + � � 6 = � � � � " � " � � � � ! � #  � ! � �� : � " � �  � " 5 8 � #  8 < 9 0 1 2 3 $ + � # " � � ) �3 < < 9 � � � � � � � # � * � " + � 6 > : � " � �  � �  � " % � �- � � �  " � � # � # � % & � ) " � � � : � " � �  � " 0 1 2 3 /� : ) � $ � � �  � # ! � � � � �  � ! � � � � � & � 4 � � � � � � &� ) " � � ? � � � � � : � " � + � � - 5 ; ) / ( $ + � � ) � �  �  # " �� � � � � � � � � � # � � � % � � � � � " � ! ) �  � � � � � " � � ) � !! % � � � : 6 . � � ) � � #  " 4 � ) � � : � � � � � � # � (� �  � " % � � � : � " � �  � " $ " � ) ' � � � � ' � � � � � ) �  � % � � � � �  % � � � % � " 4 � � % � # � + � - @ � / ( ! " $ � % � - 0 " /� #  . � � # � � � % � #  % � � � � � � � � + � ! " � � � � �  � "! " # � � " % � 6 1 � # * � # � � � - 1 # / % � � � % � ' � � � � % � "� % � � � � �  � # % � � � � � � #  � � � % � " 4 0 1 2 5 � : � " � �  � �  � " % � � 6 = � � � � � ! � � � � + � � ! ! + � + % � � �  A B C� � � � � ) � * ) � � ! " # ! � # � � � � � " # � " 4 0 " ( 1 # � #  @ � ! " � � � � �  � " � � � % � � � � + � ( � � � � � � � ! � � � � " 4� � � � � � � # � � 6 D + � + � � � � � � � � ! ) � � ' � � � � # � �  � "� : � % " � � � " � � � $ % � � � % � � � " # � ) � � � $ � � ' � � # � � � � %$ � " � ! ! + � + % � � � " # ( � " � � ) " ? � ) & � � " % " * � ! � %) � * ) � � ? % � � � % " + � ! " � � � � � % � � �  � " � #  � � �  + � %0 6 E � # ! � F � ( 2 6 G � # # � � � ( @ 6 H 6 2 � % � " # ( E 6D � $ $ � " ( D 6 I 6 E 6 E � + � ! ) ( @ 6 I 6 1 � % � � # (J K L M N O P Q R S T Q U O V W X ( 5 3 A B 5 5 Y - 5 < 3 Z / 6

Clover root exudate produces male-
biased sex ratios and accelerates male 

metamorphic timing in Wood Frogs[ \ ] ^ _ ` \ a b c d e
I

# � � � ) � $ � � # � ( � $ # " � � � % � � � � � " � � ) � � :� � � � " � � #  � � : + � %  � � � % " � � � # � ) � � � � % � " � �� : ! % + � � � � % & $ � � # ! " # � �  � � �  � # � � � � " # � �� " � & # � ) � � � ! ! " � � " + #  � % � , � � � � � � ! �  � �

f g h i j k l m n o p q n r s n t q o o m u l s n l q h r k n s n o o j o q t k n i l u v s g tk o n h l u o q w j x q y n r s q i m o l m s n o u g z g s x q q y i o g { j s q h u m | m s | n hz n s p u g h p j { j o g k q h r x q q q y n h p n p m o l x q { y n t k } q | q n h u v s g ts g g l j ~ m p n l j u � � } j u j j ~ m p n l j u n s j } g s t g h n o o z n i l q { jn h p } z k g l } j l q i n o o z l s n h u q l l } s g m r } l } j u g q o q h l g n � m n l q ij i g u z u l j t u � q t k n i l q h r n t k } q | q n h p j { j o g k t j h l �� o o m u l s n l q g h � � g h l j � n � n } n s n �

" � � ) � � � � ! � + � � ! � % � 6 = " ' � � � � ( � #  " ! � � # � ?� ! � � � � � % � # � ! ) � � � ! � % � - S O � O � � ) & � " � � � � " * � # � /� � � ! " � � " # % & 4 " + #  � # � * � � ! + % � + � � % � #  + � $ � # ' � � � � ' � & � ) " � � � # * 4 � " * � " � + % � � � " # �' � � )  � � � � # � � � : + � %  � � � % " � � � # � 6 � � � � ) � � � � % " � � � # � � � � � � # � � �  " � � # � # � % &+ # � : � % " � �  6 E � * + � � � ( % � , � ! % " � � � ( � � �& � �  � � #  � : +  � � ) & � " � � � � " * � # � � : � + � � �4 � " � � ) � � � � " " � � 6 7 ) � � � � " " � � : +  � � � � � � � � �� � � " � � � # � � ! " % " * � ! � % 4 + # ! � � " # � � #  � � & � % � "$ � � � " + � ! � " 4 � ) & � " � � � � " * � # � � # ' � � � � ' � & � 6� � ) " ' � ) � � ! % " � � � � " " � � : +  � � � � � "  + ! � �� � % � ? $ � � � �  � � : � � � � " � � #  � ! ! � % � � � � � � � � % �� � � � � " � � ) " � � � � � % � � � � � � " 4 � � � % � � � # % " '� #  � # � � � � �  � � � �  " � � � " 4 � " " � � : +  � � � 61 & � � � + % � � � #  � ! � � � � ) � � � " " � � : +  � � � � � � � �� " � � # � � � % � " + � ! � " 4 ! " # � � � � # � # � � � � � � ! � � # *� � � � � $ � � � �  � � � % " � � � # � � #  � ) � � ) + � � # �� � & $ � ! + % � � � � � � # * � � : + � % � $ # " � � � % � � � � � � #' � %  % � 4 � $ & � ! � � � � % & � � # � * � # * ! � � � � � # � % � # �� � � ! � � � 61 6 � 6 E � � $ � � � ( � O � Q T O � � � � O � T S 6 � ( 3 8 < ; � �- 5 < 3 8 / 6
Amphibian-killing chytrid in Brazil 
comprises both locally endemic and 

globally expanding populations� � � a \ � � _ � c � � � � � � � � � � \ d � � � c [ _   c e \ � ¡ � ¢ d e£ ¤ ¢ � � \ d � ¥ \ ¦ � § ^ � § d � ¤ ¢ c ¨ � � \ d � � � © _ ` _ ª ¢ � c � «§ c « £ � a c � § \ � � � � ¡ c ^ ¢ ¤ ¤ c d � � £ � \ e [ _   c � \ � c � �¥ � a � � ¤ � � § \ � � � ¦ \ ` c � e c � ¬ c � �  ^ _ ® \ a ¢ § � � �� �  ¡ c ¯ _ ` � � ¤ ¡ � d c � ` _ ° c � � ± c � � � c § � ² � � a � e � ³ _ � \ a c �
C

) & � � �  � " � & ! " � � � ( ! � + � �  $ & � ) � 4 + # * + �´ M N µ M T ¶ Q T ¶ · N µ S L ¸ ¹ � � ¹ µ Q º M N S ¹ S » - ´ ¹ / (� � � ) � # � '  � � � � � � � � � � " # � � $ % � 4 " � � � ! � # �� " � + % � � � " #  � ! % � # � � � #  � : � � # ! � � " # � " 4� � � ) � $ � � # � � � ! � � � ' " � %  ' �  � 6 ´ ¹ � � " % � � � �4 � " � � � * � " # � " 4 � � � ) � $ � � #  � ! % � # � ) � � � � % %$ � % " # * �  � " � � � # * % � ( ) & � � � � � � + % � # � ! % " # � %� � � � � # - ´ ¹ ? ¼ H E / 6 = " ' � � � � ( � � � " � � � +  � � � � #� ) � . � % � # � � ! D " � � � � " 4 � " + � ) � � � � � � # G � � ½ � % � � � ! � �  � # " � � % ( � + � � � � � � % & � #  � � � ! % � # � � * �- ´ ¹ ? G � � ½ � % / ( � #  ) & $ � �  � � � � � # � $ � � ' � � # ´ ¹ ?¼ H E � #  ´ ¹ ? G � � ½ � % 6 � # � ) � � � � +  & ( ' �  � � ! � � $ �� ) � � � � � � � %  � � � � � $ + � � " # � #  � " � + % � � � " #) � � � " � & " 4 � ) � � � � � � � � # � � # � ) � G � � ½ � % � � #. � % � # � � ! D " � � � � 6 7 " � # � � � � � * � � � � ) � * � # � � � !� � � + ! � + � � " 4 ´ ¹ � # � ) � � � � * � " # ( ' � ! " % % � ! � �  � #  � � ¾ + � # ! �  I ¿ . 4 � " � ´ ¹ � � � � � # � � % " # *� 5 ( ; < < , � � � � � � ! ) " 4 � ) � . � % � # � � ! D " � � � � 6´ ¹# � � � " ' ½ " # � � # � ) � � " + � ) � � # . � % � # � � ! D " � � � � (' ) � % � ´ ¹ ? ¼ H E � � � � � # � ' � � � ' �  � � � � � �  � #  * � " * � � � ) � ! � % % & + # � � � + ! � + � �  6 ´ ¹� " � + % � � � " # * � # � � � ! � � # � ) � � � � * � " # � + � � " � �� ) � ) & � " � ) � � � � � ) � � � ) � � � ! � # � % &  � � ! " � � � �  G � � ½ � % � � # % � # � � * � � � � #  � � � ! � # � ) � . � % � # � � !D " � � � � " 4 G � � ½ � % ( � #  � ) � � ´ ¹ ? ¼ H E � � % � , � % &� � " � � � � ! � # � % & � : � � #  �  � # � � � � � � 6 2 �! " % % � ! � �  �   � � � " # � % ) & $ � �  � � " % � � � � � ) � � � � " # � � � � � � � ) � � � ! + � � � # ! � " 4 ) & $ � �  � ½ � � � " #$ � � ' � � # ´ ¹ ? ¼ H E � #  ´ ¹ ? G � � ½ � % � � � � � # � (

� # � ) � @ � � � �  � ¼ � � ! � " � � � " + # � � � # � � # * � " 4H � � � # À @ � � � � 6 Á + � " $ � � � � � � � " # � � + * * � � � � ) � �´ ¹ ? ¼ H E � � & $ � � " � � � # 4 � ! � � � � � " ' � �  # � � � � �G � � ½ � % � � # � � � ) � $ � � # � ( � #  � " � � # � � � % % & � " � �% � #  � ! � � � 6 2 � � % � " � � " � �  � 4 + � � ) � � � � �  � # ! �" 4 � � � ) " * � # � � � # � % " ! � � � " # � � �  � � � �  $ & � ) �G � � ½ � % � � # G + % % 4 � " * 4 � � � � # * � #  + � � � & ' � � )� � � % � ! � � � " # � 4 " � � � * + % � � � " # � � #  � " % � ! � � � " #* % " $ � % � � � ) � $ � � # � � �  � 67 6 @ 6 Â � # , � # � " # ( 0 6 1 6 G � � � # ! " + � � � " � À # (� "  � � * + � ½ ( � N M U O ( Ã Q U O Ä T Q U O � Å ( � # H � � � �- 5 < 3 Z / 6
Batrachochytrium dendrobatidis survey 

of amphibians in the northern 
Mozambique “Sky Islands” and low-

lying areasÆ c d � c d � � � d \ § � c � Ç \ b d � c � \   _   � e e c � ¡ � ¢ d e « � � � ¦ \ �� � a � � È _ ` � \ § c d � [ � ¡ � c � c [ c � c ¤ � � � � d � � e � ¦ É �ª \ � ¦ � � \ a ¢ Ê ¢ � e ] � � £ � e � � � c e e c ¬ � e ¨ Ë � ¥ c � � d Ë` _ ¥ \ � e � � � © \ � � � c [ _ ¯ � ¤ c � b d c ¡ � e ² ¬ d  � e \ � £ _� � � � c 
O

� � � � ) � % � � � 4 � '  � ! �  � � � ) � � � � ) � $ � � #! ) & � � �  4 + # * + � ( ´ M N µ M T ¶ Q T ¶ · N µ S L ¸¹ � � ¹ µ Q º M N S ¹ S » - ´ ¹ / ) � � $ � � # ! � � �  � � �� " � � � $ % � ! � + � � 4 " � ' �  � � � � � �  � " � � � % � � � � �� #  � " � + % � � � " #  � ! % � # � � � # � # + � � # � � � ! � � � () " ' � � � � � � � � � � � + � � � � � � � ) " * � # � � � % � ! � � �  � # � � � ) � $ � � # % " � � � � � # . 4 � � ! � � � � � � # �+ # ! � � � � � # 6 � # . 4 � � ! � ( � % � ) " + * ) � " � � � � +  � � �) � � � � � � # % & 4 " ! + � �  " # � � � " � � � # * ´ ¹� � � � � # ! � ( � " � � � � +  � � � ) � � � � � � " � � �  " # � ) �� $ � � # ! � " 4 ´ ¹ � # % " ! � % � � � � � 6 7 ) � � � � � � # * " 4� ) � � � � � � # ! � � #  � $ � � # ! � " 4 ´ ¹ ) � � � % % " ' �  + � � "  � � � � � � # � � � � � � " 4 ) � * ) � � � � � % � # ! � " 4� ) � � � � ) " * � # � #  � ) � � � 4 " � � � " � � # � � � % % & � � � � �" 4 * � � � � � � ! " # � � � � � � � " # ! " # ! � � # � # � � � � �" 4 � " � � � $ % � � " � + % � � � " #  � ! % � # � � 6 7 ) � ) � * )� % � � � +  � � # � � % $ � � * � � # # " � � ) � � # 1 " ½ � � $ � ¾ + �) � � � $ � � # � � �  � ! � �  � � ) " � � � " � � 4 " � ´ ¹ 6 Ì # � � %# " ' ( # " ´ ¹ � + � � � & � ) � � � $ � � # + #  � � � � , � #� � � + % � � " 4 � ) � � � � � � # ! � � #  � $ � � # ! � " 4 ´ ¹ � #� ) � # " � � ) � � # � � � � " 4 � ) � ! " + # � � & 6 @ � � � % � �4 � " � 1 " + # � 1 � $ + ( 1 " + # � ¿ � � + % � � #  1 " + # � � � $ À + Í � ) " ' �  # " � # 4 � ! � � " # ( � : ! � � �4 " � � ) � " # � % " ' ? % & � # * � � ! " �  6 7 ) � � % � " � �! " � � % � � � � $ � � # ! � " 4 ! ) & � � �  � � " + � % � # �  ) � � � ( � 4 ! " � � � ! � ( � � � + � � � � � � # * � � � � � � � � ## " � � ) � � # 1 " ½ � � $ � ¾ + � � � � * � " * � � � ) � ! � % % &! % " � � � " � � � � � ' ) � � � ) � * ) � � � � � % � # ! � ) � �

Î Ï w z � u o n h p u Ð v g s j u l g v � g m h l � n | m � h g s l } j s h � g Ñ n t | q � m j �Ò } g l g � Ó j s h j s f g h s n p q j �



� Ô � � � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	

$ � � # � � ! " �  �  6 D " � # " ' ( � � � � � � � � � � ) � �� ) � � � � ) � $ � � # � " 4 # " � � ) � � # 1 " ½ � � $ � ¾ + �� � � # " � & � � # � * � � � � � % & � � � � ! � �  $ & ´ ¹ � #  � � � � � % � # ! � � � % " ' 6 = " ' � � � � ( �   � � � " # � %� + � � � & � � � � # � �  �  ' � � ) % � � * � � � � � � % �� � ½ � � � #  � � � ! � � � " � � � � * � � � � � � * � " * � � � ) � ! � %! " � � � � * � ( � " 4 + % % & + #  � � � � � #  " 4 � ) �� � � � � % � # ! � � #  ! " # � � ¾ + � # ! � " 4 � ) � 4 + # * + �� # 1 " ½ � � $ � ¾ + � 62 6 0 " # � �  � � � N M U O � Õ � µ � O � � Ö S � × 6 Ø W ( ; 5 B ; Z- 5 < 3 Z / 6

Synergy between Diazinon and 
Nonylphenol in toxicity during the early 
development of the Rhinella arenarum 

toad� d � � e � � \ � _ È Ë d c ¨ � � � �
O

# 1 � & 5 < 3 Z ( ' � � + $ % � � ) �  � � � � � � � #Ù M N � µ � J S µ M � ¹ � Q S U Ú Q U U L N S Q � Û Q L µ � M U 6 7 ) �� � � " 4 � ) � � � +  & ' � � � " � � � � � � � ) � � � # * % �� #  Ü " � # � � " : � ! � � & " 4 � ) � � : � � # � � � � % & � � � % � �  " � * � # " � ) " � � ) � � � � � � � � ! �  � (  � � ½ � # " # � #  # " # & % � ) � # " % " # � " 4 � ) � � � Ü " �  � * � �  � � � " #� � "  + ! � � " 4 # " # & % � ) � # " % � " % & � � ) " : & % � � � �' ) � ! ) � � ! " � � " # % & + � �  � � � + � 4 � ! � � # � � #� � � � � ! �  � 4 " � � + % � � � " # � 6 G " � ) � " % % + � � # � �� � � ' �  � % &  � � � � � $ + � �  � #  " 4 � � # ! " � : � � � � #� * � " � ! " � & � � � � � ( ' ) � � � � ) � & � � * ) � ! � + � �� � � � � � �  $ & � � � # � " 4 � � � � #  � �  � ½ �  � � � � (. 1 H = � 7 Á Ý ( " # � ) � � � � % &  � � � % " � � � # � " 4� ¶ S � � U U M M µ � � M µ L ¸ 6 Â " � # � � " : � ! � � & " 4  � � ½ � # " # Þ# " # & % � ) � # " % � � : � + � � � ' � � � � � � � � � �  � #� � $ � & " � � #  % � � � � � � : � " � �  � " � ) � � �� � � � � 6 > � $ � & " � #  % � � � � % � " : � ! � � & ' � � � � � � ?� " � � � � # � � � � � � � ) � # � � $ � & " � � " $ " � )! " � � " + #  � ' � � ) E 0 8 < � � � % + � � " 4 < 6 8 C � *# " # & % � ) � # " % Þ E � #  A 6 � ; � *  � � ½ � # " # Þ E� � 3 Z A ) 6 D " � $ " � ) � � $ � & " � � #  % � � � � � (# " # & % � ) � # " % ' � � $ � � ' � � # 3 3 � #  3 A � � � � �

f s j p q l � ß s g h Ñ g h f n s g o q h n �
Enhanced call effort in Japanese Tree 
Frogs infected by amphibian chytrid 

fungus¥ c ¢ � � \ a £ � ²   d ¢ ¡ c Æ \ � § a \ �
S

" � � � � � ) � $ � � # � ) � � � � � " % � �  � � � � � � � # ! � � " � ) �  � � � � � � � � # *  � � � � � �! ) & � � �  � " � & ! " � � � ( � � � " ! � � � �  ' � � ) * % " $ � %� " � + % � � � " #  � ! % � # � � ( $ + � � � � + # �  � 4 � # � � �! � # $ � ! " � � % & 6 2 � � � ! " �  �  �  � � � � � � � � � # �! � % % � " 4 � � % � Â � � � # � � � 7 � � � D � " * � - Õ · U Mà M � Q � S T M' ) � � ) � � � #  � � �  + � % � ' � � � � # 4 � ! � �  $ &´ M N µ M T ¶ Q T ¶ · N µ S L ¸ ¹ � � ¹ µ Q º M N S ¹ S » - ´ ¹ / ( � ) � ! � + � � %� * � # � " 4 � ) �  � � � � � � 6 7 ) � � � % % " ' �  + � � "� # � % & ½ � ! � % % � � " � � � � � � � " 4 � � % � � � � � 4 + # ! � � " #" 4 � ) � � � � # 4 � ! � � " # � � � � + � 6 � # 4 � ! � �  � � % � � ! � % % �  � " � � � � � �  % & � #  � � "  + ! �  % " # * � � ! � % % � � ) � #$ � ) � � � " � � " 4 " � � � �  � � � � � � � � � # � � � � � � " # 6. % � � � # � � � � � % & ( � # ! � � � � �  ! � % % � # * � � & ) � � �� � � + % � �  4 � " � � � % � ! � � " # " # � # 4 � ! � �  � � % � � � "� � � � "  + ! � � � � % � � � $ � ! � + � � " 4 � ) � � � � ) " � � � # �  � : � � ! � �  % � 4 � � � � # 6 Á + � � � � + % � � � � � � � � ) �´ ¹ � % � � �� � � ) � $ � � # % � 4 � ) � � � " � � � � ( ' ) � ! ) ! " # � � � $ + � � �� " % " # * ? � � � � � " � + % � � � " #  � ! % � # � � 6I 6 . # ( G 6 2 � %  � � # ( ´ S Q U O á � N N O V � ( 5 < 3 Z 6 < < 3 A- 5 < 3 Z / 6

â n k n h j u j � s j j ã s g r u x ä å æ ç è ç é ê ë ì í ç y q h v j i l j p | z i } z l s q pv m h r m u i n o o t g s j l g n l l s n i l t n l j u � Ò } g l g � â m h r | n j Ò n s w �Combined endosulfan and 
cypermethrin-induced toxicity to 

embryo–larval development of Rhinella 
arenarum� d � � e � � \ � _ È Ë d c ¨ � � � �

O
# D � $ � + � � & 5 < 3 Z ( ' � � + $ % � � ) �  �� � � � � � # � ) � Û Q L µ � M U Q î P Q R S T Q U Q ï · M � ¹Ä � Ö S µ Q � ¸ � � N M U Õ � M U N ¶" 4 � ' " ' �  � % & + � �  � � � � � ! �  � � ( � #  " � + % 4 � #� #  ! & � � � � � � ) � � # ( " # � + � � � � � % " 4 � � $ � & " B% � � � � %  � � � % " � � � # � " 4 � ) � @ " + � ) . � � � � ! � #7 " �  - � ¶ S � � U U M M µ � � M µ L ¸ / ' � � � � : � � � # �  67 ) � � " : � ! � � & $ � " � � � � & � ' � � � � � � 4 " � � �  � ! ! " �  � # * � " � ) � . 1 H = � 7 Á Ý � � � � 6 > � $ � & " �� #  % � � � � � ' � � � � : � " � �  � " � � : � + � � � " 4 � ) � � �� � � � � ! �  � � � � � ¾ + � � " : � ! � � � � " � 4 � " � � ! + � � " �! ) � " # � ! � : � " � + � � � " � � � % + � � � � # � � � � ! � � " #1 � � , � # * ð � �   � � � � � � #  � : � #  ! " � $ � # � � � " #� #  � : - 0 � / B � � " $ " % " * � � � � � � ) "  � 6 . ! + � �- C Z ? ) / � #  � # � � � � �  � � � � - 3 Z A ? ) / � " : � ! � � &" 4 � #  " � + % 4 � # B ! & � � � � � � ) � � # � � : � + � � �� � � � � # �  � % � " � � ! " # � � � # � 4 " � % � � � � � � #  � � $ � & " � ( $ + � ' ) � # � : � " � + � �  + � � � � " #� % � � � � � " # � # � " : � ! � � & ( " $ � � � # � # * ! ) � " # � !- ¿ Á > 0 / � � % + � � " 4 < 6 < ; 8 � #  < 6 3 Z � * Þ E 4 " �� � $ � & " � � #  % � � � � � ( � � � � � ! � � � � % & 6 7 ) � � � � � �� # � � � " # � � # � � % % & � � % � � � # � ! " # ! � # � � � � � " # �� � : � + � � � " � ) � � # � � � � � � � � ) � $ � � # � � � ! � � � 67 ) � � " : � ! � � & � # ! � � � � # � ' � � ) � ) � � : � " � + � � + � � � � " # ' � � ! " � # ! �  � # � ' � � ) � ) � ! � # � � � %# � � � " + � � & � � � �  � � � % " � � � # � " # � � $ � & " �� � � ! ) � # * � ) � % � � � � % � � � � "  ( � ) � � � � # � � � * � �

� " � � � " : � ! � ) � #  � � ½ � # " # 6 � � � � # " � � ' " � � ) &� ) � � � ) � + � � " 4 � % , & % � ) � # " % � � ) " : & % � � � � � � � � � % %! " � � % � � � % & + # � � � � � � ! � �  � # E � � � # . � � � � ! � #! " + # � � � � � � #  # " # & % � ) � # " % � � � # � � � � * � # *� " % % + � � # � ( # " � ! + � � � # � % & ! " � � � �  $ & ' � � � �¾ + � % � � & � � * + % � � � " # � ( � #  � � � � � ) " + * ) � � "$ � � � " � � # � � � % � ) � � � � � " � ! " � & � � � � � � #  ) + � � # ) � � % � ) 6 7 ) � � � � � � + % � � � � � � � � � � ! + % � � % &� � % � � � # � 4 " � . � * � # � � # � � #  " � ) � �  � � � % " � � # *! " + # � � � � � ' ) � � � % � � * � � * � � ! + % � + � � % � � � � � � � �� � � � � �  ' � � ) � � � � � ! �  � � ! " # � � � # � # * # " # ?� " # � ! � + � 4 � ! � � # � � 6 I � � � � � � � ) � � � " � � � ! � � � �� # * � �  � � # � � " 4 � � � � � ! �  � � � � � � � � " � � �  " 4% " ' � " : � ! � � & ( �   �  � + � 4 � ! � � # � � � � & $ � �) � � % � ) � � � , � " � ¾ + � � � ! $ � " � � � � � ) " ' # � # � ) � �� � +  & 6 Â " � # � � " : � ! � � & " 4 ! ) � � � ! � % � � ) " ' �  � ) � � " � � � $ % � ) � * ) � � � " : � ! � � & " 4 ! " � � � � ! � � %4 " � � + % � � � " # � 6 7 ) � � & # � � * � � � � ! � # � � � � ! � � " # �" $ � � � � �  ) � * ) % � * ) � � ) � � ) � � � � � ) � �  � � ½ � # " # Þ# " # & % � ) � # " % � � : � + � � � � � � � � � � # � 4 " � � ¶ S � � U U MM µ � � M µ L ¸ � " � + % � � � " # � 60 6 1 6 . � " # ½ " # ( ¼ 6 @ � � � � ½ ( 0 6 H ñ � � ½ 0 " % % (Ù M N � µ � J S µ M � ¹ � Q S U Ú Q U U L N S Q � Û Q L µ � M U � � W - 8 / (3 � C - 5 < 3 Z / 6

" � * � # " 4 � ) � � � � � � � � ! �  � � 6 7 ) � � # � � � � ! � � " # �" 4 � ) � � � � � � ! �  � � � : � + � � � � � � ! + � � � #  ! ) � " # � ! � : � " � + � � ' � � � � # � � * " # � � � � ! 4 " �� � $ � & "  � � � % " � � � # � - 0 � ò 3 / ( � #  �   � � � � �- 0 � ó 3 / 4 " � % � � � � � ( ' ) � % � ! ) � " # � ! � : � " � + � �� # � � � � ! � � " # � ' � � � � & # � � * � � � � ! - 0 � ô 3 / 4 " � $ " � ) � � � % " � � � # � � % � � � � "  � 6 I � � � � #  � ! � � �  � ) � �� #  " � + % 4 � # B ! & � � � � � � ) � � # � � : � + � � � � � � + % � �   + � � � � " # � #   � � � % " � � � # � � % � � � * � � : � " � �  6. � � * � # � � � % � � � � � � # � #  ! " # � �  � � � # *! " #  � � � " # � " 4 " � � � � % %  � � � % " � � � # � � % � � � � "  � #  ! ) � " # � ! � : � " � + � � ( � ) � � � � � � � ! �  � � � : � + � �� & # � � * � � � � ! ' � � ) � � � � � ! � � " � " : � ! � � & 4 " � � ) � �# � � � � � � � � ) � $ � � # � � � ! � � � 6¼ 6 @ � � � � ½ ( 0 6 . � " # ½ " # ( 0 6 H ñ � � ½ 0 " % % ( Û OP Q R S T Q U O Ä � Ö S µ Q � O Õ � M U N ¶ J 6 W õ - 8 / ( 3 C Y B 5 < C- 5 < 3 Z / 6



� � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	 � � �

Sex reversal assessments reveal 
different vulnerability to endocrine 
disruption between deeply diverged 

anuran lineages[ \ d � \ ö ¤ � c � � � \ � £ � § d c \ � ` c � a \ � � � È c e d � �Æ c d � c d ¬ � � \ � ² [ \ e e � � \ � � e ÷ ¡ �
M

+ % � � � % � � # � ) � " � " * � # � ! � � � � � � " � � ! � + � �' " � %  ' �  � � � � ) � $ � � #  � ! % � # � � 6. � " # * � � � � � � % � " " � % & � # � � � � � * � � �  ! � + � � �� � � * % " $ � % � " % % + � � " # " 4 � ¾ + � � � ! � ! " � & � � � � �' � � ) � #  " ! � � # �  � � � + � � � # * ! " � � " + #  �- > I 0 � / 6 7 ) � � � � + $ � � � # ! � � � # � � � 4 � � � ' � � ) � ) � � � � % " � � � # � " 4 � � � � � $ � � � � � � # ! % +  � # *� � � ) � $ � � # � 6 2 � � � � � � ) � � + � ! � � � � $ � % � � & � "� # � # � � � " # � � # � � % % & � � % � � � # � ! " # � � � ! � � � � � � (- > > 5 / ( � � � + % � � # � " + � % & � # � ) � � �  � � � % & � � � � * � # � � & � � � � � � � ! � # + � � # 4 � � � % � � � ( �� "  � % ? � � � ! � � � ( ø � � Q � L » U M � Ö S » - H � � �  � � / ( � #  � ' " # " # ? � "  � % � ( Õ · U M M µ º Q µ � M - = & % �  � � / � #  ´ L î Q Ö S µ S ¹ S » - G + 4 " # �  � � / 6 Á + � # � ' � � � � " � ! )! " � $ � # � � � & # ! ) � " # � ½ �  � �  � " % � � : � " � + � �� " � ) � � � > > 5 ? ! " # ! � # � � � � � " # � - 8 < ( 8 < < (� � " # � � � � * � # � � � ! � #  ) � � � " % " * � ! � % � � : � # * " 4� � � � � " � � ) � � # # " # ? � "  � % � # + � � # � 4 " � > I 0 ?� � +  � � � 6 7 ) � � # " � � % � � � ) "  " % " * & � � � � � % �� � % � ? � " ? � ) � # " � & � � ! ? 4 � � � % � � � : � � � � � � � % � #¾ + � % � 4 & � " % � ! + % � � � � : � # * � # > I 0 ? � # � % & � � �� � � � ¾ + � � � � � # � � " �  � # � � 4 & � � : � � � � � � � % � � #  � � � � � ? " 4 ? � ) � ? � � � � � � � " � ! ) � � � � � � #  � � " � &> I 0 � � # � � � ) � $ � � # � 6@ � � � ) � # � � 7 � � � ! ) � ! ,� � � Q µ N » ù ( . � � � ! % � # + � $ � � ú 5 � A 5 8 - 5 < 3 Z / 6 " � ú 3 < 6 3 < � A Þ � � � � 5 � A 5 8
A model to inform management actions 

as a response to chytridiomycosis-
associated decline� _ � _ � � � ¦ c d � c � ` _ ` _   \ � � c  �   _ £ _ [ � � � c d � Æ _ � _° ¢ � � �   _ ¥ _ Ç c d b c d � ² ¯ _ [ ¢ e � �

D
� ! � � � " # ? � # � % & � � ! � "  � % � � � " � �  �4 " � � ! � � � � " 4 ) " ' � & � � � � � " 4 � # � � � � � �' � % % � � � � " #  � " � � # � * � � � # � 6 7 ) � � � � "  � % �! � # $ � � � � � � � � � � � ½ �  + � � # * � � � � � � ! � %  � � � ($ + � � " � � � � � � � � � ¾ + � � � � # 4 " � � � � � " # � % � ! � � �  " 4  � � � � � � � # � � � ! � � � � � � # � % " ! � � � " # � � " * � � � � (� : � � � � Ü +  * � � # � � � % � , � % & � " � % � & � � " % �$ � ! � + � � ! " � � % � � � � � � � � � ! � % � # 4 " � � � � � " # ' � % %� � � � % & $ � � � � � % � $ % � 6 2 � � % % + � � � � � �  � � � % " � � � # �" 4 �  � ! � � � " # ? � # � % & � � ! � "  � % $ + � % � � " � # 4 " � � � ! � � � " # ? � � , � # * � � * � �  � # * � � � # � % " ! � � � " # �� #  " � ) � � � � # � * � � � # � � ! � � " # � 4 " � � ) � G " � � � %7 " �  - J � M R · µ L » º Q µ � M » º Q µ � M » / ( � � � � ! � � � ' � � ) � ! % � # � � % � # , �  � " ! ) & � � �  � " � & ! " � � � ! � + � �  $ & ´ M N µ M T ¶ Q T ¶ · N µ S L ¸ ¹ � � ¹ µ Q º M N S ¹ S » - ´ ¹ / 6 Ì � � # *� ) � � "  � % ( ' � � : � % " � �  � ) � � � # � * � � � # �� � � % � ! � � � " # � " 4 � � Ü " � + # ! � � � � � # � � � � � # � ) � �

� & � � � � ( � # ! % +  � # * ' ) � � ) � � � ) � � � � � � * � # � � � !$ � � � � 4 " � � � � � � � � # ! � � " � � � ) " * � # � ! � # 4 � ! � � " #$ & ´ ¹ ( ) " ' � � � # � % " ! � � � " # ! � # $ � � � $ �� " � �  + ! � � ) � � � � � �  " 4 ´ ¹ 6 Á + � � "  � % � # *� : � � ! � � � � + * * � � � �  � ) � � ' ) � % � � � % � ! � � " # 4 " �� � � � � � � # ! � � " � � � ) " * � # � ! � # 4 � ! � � " # $ & ´ ¹! " + %  � # ! � � � � � # + � $ � � � " 4 � � � � � " ! ! + � � �  $ & � " �  � ( � #  � � � # � % " ! � � � " # � ! " + %  � # ! � � � � �� ) � � � � � �  " 4 ´ ¹� � � ) � � � ½ � � ) � # � �  � " ! " # � � # + �  � � � % " � � # *� #  � � � � � � � � � � ½ � # * � "  � % � # � ! � � � � � & � "� � � � � � � � # � * � � � # � � ! � � " # � 4 " � ! " � $ � � � # *! ) & � � �  � " � & ! " � � � ? � � � " ! � � � �   � ! % � # � �@ 6 Â 6 0 " # � � � � � � N M U ( Ä T Q Õ � M U N ¶ ( 3 B 3 5 - 5 < 3 Z / 6I Á � ú 3 < 6 3 < < Y Þ � 3 < � C � ? < 3 Z ? 3 3 3 Y ? C

Estimating the global trade in Southeast 
Asian newts� � § � � _ ` _ ^ � û � c  � � � d � � ^ _ � � c ± � c d § �   d  \ �` _ � e ¢ \ d e � � d ¢ � � ¤ ü _ ª ¤ ¢  c � � © ¢  ¥ _ © � \ � ¤ �� � a � e �  È _ � ¢ e \ ý \ d � Ç ¢ � � c ¦ c d c ö _ þ _ Æ � ¤ \ � ²� � a ± � ¢ e � � � c È � � a a \ ¡ � \ � _

T
) � * % " $ � % � � �  � � # � � � ) � $ � � # � � �' �  � � � � � �  ( � # � " % � � � ) + #  � �  �" 4 � � � ! � � � ( � #  ) � � $ � � # � � � % � ! � � �  � #� � � ) � $ � � # � " � + % � � � " #  � ! % � # � � 6 7 ) � � � �� � �  � � � � ) � � � � � � � &  � � � � � 4 " � � " � + % � � � " # � ! % � # � � � # " # � @ " + � ) � � � � . � � � # # � ' � � � � ! � � �- á M Q N µ S N Q � U M Q � � » S » / ( � #  � � � , # " ' # � ) � � � � � "� " � � " 4 � ) � 3 � " � ) � � , # " ' # � � � ! � � � 4 � " �� ) � � � * � " # 6 I � � � � � � � ) � � ( � ) � � � ) � � $ � � # % � � � % �� � � � � � � � " � � � � � � � ) � � � � � ! � " 4 ! " % % � ! � � " # 4 " �� ) � � � � � � �  � " # @ " + � ) � � � � . � � � # # � ' � � 6 2 �� : � � � # �  � � � � % � $ % � � � � " � �  � � � 4 � " � � ) � Ì @ (> + � " � � � #  = " # * ÿ " # * ( � � � � � � �  ! + � � � # �" # % � # � � � �  � � #  � + � � � & �  % " ! � % � � � � � �  � � �' � � ) � # @ " + � ) � � � � . � � � 6 E � � * � # + � $ � � �" 4 @ " + � ) � � � � . � � � # # � ' � � � � � ) � � � � � � �  4 � " � � ) � ' � %  � " � � � � � ) �  � � � #  � " 4 � ) �� # � � � # � � � " # � % � � � � � �  � ( ' � � ) � " � � � ) � # Y ( 8 < <� #  � � �  + � % # � ' � � � � � " � � �  � # � " � ) � Ì @ � % " # � + � � # * 5 < < 8 B 5 < 3 ; 6 � # � � � # � � � � �  � � + � � � & �� � � � � % �  � ) � * % " $ � % � : � � # � " 4 � ) � � � �  � ( ' � � )@ " + � ) � � � � . � � � # # � ' � � 4 " � � � % � � � � � � � � #3 8 ! " + # � � � � � � ) � " + * ) " + � > + � " � � ( . � � � � #  ¿ " � � ) . � � � � ! � ( � � $ � � ' � � # � Ì @ I � < B 5 Z <� � ! ) 6 7 ) � � � �  � � # # � ' � � ' � � ) � # @ " + � ) � � � �. � � � � � � � � � � # � * % � * � $ % � � # ! " � � � � � � " # 6Ì � * � # � � � � � + � � � � � � � � ¾ + � � �  � # " �  � � � "

� m t | j s g v q h p q { q p m n o u g v Ï g m l } j n u l ß u q n h x � n g u � � z n h t n s �� } n q o n h p n h p � q j l h n t y h j � l u � x g s h j � l u k g l j h l q n o o z v s g tÏ g m l } j n u l ß u q n x � ç � ç � � � ê 	 � ì 	 ê ë u k � n h p 
 å æ ê 	 ê 	 � ì 	 ê ë u k � y �q t k g s l j p q h l g l } j � Ï p m s q h r �   � � �  � � x � � � � Ï y | zu k j i q j u � � j � l q u � ç � ç � � � ê 	 � ì 	 ê ë � � æ ê � � 	 ç æ ì � x v s g t k n k j s y �

! " # � � � � � @ " + � ) � � � � . � � � # # � ' � � $ + � � ) �% � ! , " 4  � � � " # � ) � � � � ! � � � � #  # + � $ � � " 4� #  � � �  + � % � � � � � ! � �  $ & � ) � � � � � � �  � � � , � �� � � � ) � � � � 6 2 � � � � " # * % & � � ! " � � � #  � ) � � � % %@ " + � ) � � � � . � � � # # � ' � � $ � % � � � �  " # 0 � 7 > @ 67 ) � � � � � � + � � � ) " + %  � � � � " � � � " # � � " � � # *" 4 � � �  � � #  � � " � �  � � � � � " � � � # * ! " + # � � � � �" � � " � � + # � � & � " ! + � $ � � �  � � # � � � ! � � � � ) � �' � � � � % % � * � % % & ) � � � � � � �  ( � ) + � ) � % � � # * � "� � 4 � * + � �  ' � %  � " � + % � � � " # � 6Â 6 Â 6 E � " ' % � & � N M U O ( ´ S Q U O � Q � » � µ Ö O V õ õ (C Z B 3 < < - 5 < 3 Z / 6
Acute and chronic sensitivity, avoidance 

behavior and sensitive life stages 
of Bullfrog tadpoles exposed to the 

biopesticide abamectin [ _ £ d \ � ý � ² ¯ ¦ \ � § � ` _ Ç _ ¯ � ± � � § � � \
A

� ! " � � � � �  � " " � ) � � � ¾ + � � � ! " � * � # � � �* � " + � � ( � � % � � � � � % & 4 � ' � � +  � � � ) � � � $ � � #! " #  + ! � �  � " 4 � � � � � % + � � � # * � ) � � " : � ! � � & " 4� � � � � ! �  � � � " � � � ) � $ � � # � 6 7 ) � � � � & � � % � � � �� � � � % & $ �  + � � " � ) � 4 � ! � � ) � � � � * + % � � � " # �4 " � � � * � � � � � � # * � � � � � ! �  � � + � + � % % &  " # " �� � ¾ + � � � � � � � � # * � � � ) � $ � � # � 6 7 ) � � � # � � � � � � � &" 4 � � � ) � $ � � # � � � * � # � � � % % & ! " # � �  � � �  � " $ �! " � � � �  $ & � ) � � $ � � �  " # � " : � ! � � & � � � � � ' � � )" � ) � � � ¾ + � � � ! " � * � # � � � � - � O ï O �� ) � � � � � ! � " 4 � � � � � � ! �  � " # � � � ) � $ � � # �� ! + � � � #  ! ) � " # � ! % � $ " � � � " � & � � � � � ' � � �! " #  + ! � �  � " � � � % + � � � � ) � � ! + � � � #  ! ) � " # � !G + % % 4 � " * - á S N ¶ Q º M N � » T M N � » º � S M � L » / � �  � " % � � 6. ! + � � � � � � � ' � � � ! " #  + ! � �  � � � ' " � �  � " % �� � � * � � - ¼ " � # � � � � � * � 5 3 ¼ � #  5 8 ¼ / � #  � � " �  � # ! � � � � � � ' � � � � % � " ! " #  + ! � �  ' � � )� � � * � ¼ " � # � � � � � * � 5 3 ¼ � �  � " % � � 6 0 � % ! + % � � �  � ! + � � � " : � ! � � & � � % + � � ' � � � * � � � � � � � ) � # � ) " � �� + � � " * � � � � 4 " � � � � ) � $ � � # � � # � ! + � � � � � ,� � � � � � � � # � � 6 ¼ � � � # � ) � % � � � � �  # + � $ � �� #  � : � � # � " 4 � � � � % � $ % � � � � ) � $ � � # � " : � ! � � &� � +  � � � ( ) " ' � � � � ( � � � � � � ! ) # � �  � � " � # ! � � � � �" + � + #  � � � � � #  � # * " 4 � � � � � ! �  � � " : � ! � � & � "� � � ) � $ � � # � � � �  � � ! + � � �  6. � � � Ü " ( > 6 E 6 ¼ 6 > � � � #  " % � ( Ä T Q N Q R S T Q U Q ï · � Å (8 < < B 8 < C - 5 < 3 Z / 6

� m o o v s g r x � ì 	 � ê � ç 	 � � í ç 	 � � � � ì ç ë � � � l n p k g o j u � Ò } g l g � ß h n� � � n u i g h i j o g u �



� � � � � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	

0 Á 1 1 Ì ¿ � 0 . 7 � Á ¿ � > I Ì 0 . 7 � Á ¿
Leaping from awareness to action: 
Impacts of an amphibian educator 

workshop^ \ ¡ � c � ¯ _ ^ � a a c � � È \ ¢ � � _ � d ¢ a ± ² � \ � c [ _È \ ¡ � \ d §
W

) � � � � #  � # * � � �  � � � ! � � � " ! ! + � (� � ! " � � � #  � � � " # � ! � % % 4 " � ! " # � � � � � � � " #�  + ! � � � " # � � " * � � � � � ) � � � # * � * � % " ! � %�  + ! � � " � �  ) " ' � � � � ( 4 � ' � � +  � � � ) � � �� � " * � � � � 6 2 � ! " #  + ! � �  � � + % � � � � � � # � ��  + ! � � " � ' " � , � ) " � 4 " � � ) � � #  � # * � � �  = " + � � " # 7 " �  ( J � M R · µ L » ¶ Q L » N Q � � � » S » ( � � " # �% " ! � % � : � � � % � � % % + � � � � � � # * � ) � $ � " �  � � � � � + � " 4* % " $ � % % &  � ! % � # � # * � � � ) � $ � � # � 6 2 � � � � � + � �  ó 8 < / � ' � � � # � � � Þ , # " ' % �  * � ( � � % + � � ( $ � % � � 4 � (� � " � � " # � � #  � # � � # � � " � � , � � ! � � " # 6 2 �, # " ' % �  * � � #  � � % + � � � � * � �  � # * * � # � � � %� � � ) � $ � � #  � ! % � # � � � #  � ) � 4 " ! � % � � � ! � � � 6� � � � � ! � � � # � � ð $ � % � � 4 � ) � � � ) � & ) �  # � ! � � � � � &� � � " + � ! � � � " � � � ! ) � $ " + � � ) � = " + � � " #7 " �  6 ¿ � # � � & ? # � # � � � � ! � # � " 4 � � � � � ! � � � # � �� * � � �  � ) � � � ) � & ! � � �  � " � � � $ " + � ' � %  � " �  � � 4 � � � � � � � � # * % � � � � � $ � � � �  " � � " �  � 6H " � � ' " � , � ) " � ( ' � " $ � � � � �  � � � 9 � # ! � � � � �� # + � � " 4 � � � ) � $ � � # � " � = " + � � " # 7 " �  � � #� � � � � ! � � � # � % � � � # � # * � � � � � # * � 6 2 � � � ! " � � � #  � ) � � �  + ! � � " � ' " � , � ) " � � � # ! % +  � $ � " % " * � � � B�  + ! � � " � � � � � � ( �  � # � � 4 & � #  �   � � � �� # ! � # � � � � � � #  $ � � � � � � � � " � ! � � " # (  � � � % " �� ! " % " * � ! � % , # " ' % �  * � � #  � # ! " � � " � � � �� : � � � � � # � � � % � � " * � � � � � # * 4 " ! + � �  " # # � � � � �� � � ! � � � � #  ) � $ � � � � � 6� 6 > 6 � " � � � % ( H 6 @ 6 0 � + � � ( Â 6 1 6 H � ! , � �  (Û O Õ � µ � � N Q U O Å ! ( 3 - 5 < 3 Z / 6

" g m u l g h � g n p � # ë ç $ å � � � � ê � � 	 ê ë � ë � ì � � Ò } g l g � % n i } j o �% g t t j o
Long term effects of carbaryl exposure 

on antiviral immune responses in 
Xenopus laevis° d \ � ¡ � � ¡ � ¥ c � c � � � £ � § � � � �   _ È \ � ¤ c ` \ û d c � ¡ c ²� \ ¡ Ê ¢ c � ^ � b c d e

T
) � � � � � * � " ' � # * � ' � � � # � � � � ) � � � : � " � + � �� " � # � � � " # � � # � � % ! " # � � � � # � # � � � � � #" � � � % " " , �  $ + � � � � " � � � # � ! " # � � � $ + � " � � "� ) � $ + �  � # " 4 � # 4 � ! � � " + �  � � � � � � � 6 7 ) � �� # 4 � ! � � " + �  � � � � � � � � � � % � ! � � �  � # � ) � � � � � � � ! ' " � %  ' �  � � � � ) � $ � � #  � ! % � # � �� ) � � � � � " 4 � � Ü " � ! " # ! � � # 4 " � � ) � � � � # � � # � # ! �" 4 $ � "  � � � � � � � & 6 ¿ " � � $ % & ( ' � � � � � " % % + � � # � �� � � " ! � � � �  ' � � ) � * � � ! + % � + � � � � & ! " # � � � $ + � �� " � ) � � # ! � � � � �  � � � � � % � # ! � " 4 � # 4 � ! � � " + � � � � � � � � ! � + � �  $ & � � # � � � � + � � � 6 2 � ) � � �� � � � $ % � � ) �  � ) � � � � ) � $ � � # ø � � Q � L » U M � Ö S »� � � " � � � # � � "  � % � & � � � � 4 " � � � � % + � � � # * � ) �� + ! ) � � � ) � � # � � ! � � ! �  � ! � � $ � � & % 6 > : � " � + � � � "4 " � � ' � � , � 3 < � � $ ! � � $ � � & % � #  + ! �  � � � , �  � " � � � % � � & � #  � ! ! � % � � � � �   � � � % " � � � # � " 4ø O U M � Ö S » � �  � " % � � 6 D + � � ) � � � " � � ( � : � " � + � �� " % " ' � � ! " # ! � # � � � � � " # � ( � % $ � � � # " � " � � � � % &� " : � ! " 4 ! � � $ � � & % - < 6 3 � #  3 6 < � � $ / ( � � � � � � �  � �  � " % � � # # � � � � # � � � � � � % � � � + # � � � � � " # � � � (� � � � � � � �  � 4 � � � � � � � � " � � ) " � � � � # 4 � " * % � � � (' ) � � � � � " # % & � D ¿ ? � * � # � � : � � � � � � " # � #! � � $ � � & % � : � " � + � � ' � � � � � 4 " � � �  � � � ) ��  + % � � � � * � 6 7 ) � � �  � � � � + * * � � � � ) � � � ) �� * � � ! + % � + � � ? � � � " ! � � � �  ! � � � $ � � & % � : � " � + � � � �% " ' $ + � � ! " % " * � ! � % % & B � � % � � � # � ! " # ! � # � � � � � " # �) � � � ) � � " � � # � � � % � " � #  + ! � % " # * % � � � � # *� % � � � � � � " # � � # ) " � � ? � � � ) " * � # � # � � � � ! � � " # �� #  � # � � � � � � % � � � + # � � & 6D 6 I � Â � � � � ? . #  � # " ( G 6 H 6 E � ' � � # ! � ( Â 6� " $ � � � ( � ¶ � ¸ Q » � ¶ � µ � V W ! ( 3 Z C - 5 < 3 Y / 6 6 6

Recombinant ranaviruses for studying 
evolution of host–pathogen interactions 

in ectothermic vertebrates� \ ¡ Ê ¢ c � ^ � b c d e ² � \ a c � ¬ _ � \ � ¡ � ¦ � ¡ �
R

� # � � � � + � � � " 4 � ) � 4 � � � % & � � �  " � � � �  � � � � �% � � * �  " + $ % � � � � #  �  I ¿ . � � � + � � � � ) � �� � � ! � + � � # * � � � � * � # * � # 4 � ! � � " + �  � � � � � � � � �� # � % � � � � # * � � � � � # $ " � ) ' � %  � #  ! � � � � � �! " %  $ % " "  � � � � � $ � � � � � � � ! � � � ' " � %  ' �  � 67 ) � * � # � � � % $ � " % " * & " 4 � ) � � � � � � + � � � � ) � �� � � � � # � � � " � � � � � � % � � � � � � � ' � � ) � " : � � � + � ) � �$ � � # ! ) � � � ! � � � � ½ �  � " � " � � � : � � # � 6 = " ' � � � � (� � # & � � � � ! � � " 4 � ) � � � � � � % � ! � � � " # ! & ! % � � ( ) " � �! � % % � # � � � � ! � � " # � � #  � � " % + � � " # � � � % % � � � � � #� " " � % & , # " ' # ( � � � � ! � � % % & � # � � � " 6 � # � � ! � # �� � # � � � � + � � � ! " � $ � # � # � ( � � � ) � � � : � � � � � � # *� � � � � ! + % � � � � � � % * � # � � ( ) � � � $ � � #  � � � % " � �  6

7 ) � � + � ) " � � " 4 � ) � � � � � � ! % � � � � � � ' � ) � � �� � � � � � * � � � ( � ) � � � � # � � # � � � � + � � � ! " � $ � # � # � �! ) � � � ! � � � � ½ �  � #  � ) � � � + � � 4 + % # � � � 4 " � � #� � � � " � #  � # � � � " � � +  � � � 6Â 6 � " $ � � � ( Â 6 ÿ 6 Â � # ! " � � ! ) ( & S µ L » � » ( � � � ú > 3 A Y 6 " � ú 3 < 6 � � C < Þ � A < Y < 3 A Y ' 5 < 3 Z / 6

Characterization of MHC class IA in the 
endangered Southern Corroboree fFog¥ � § � � ¤ c d � ` \ ¢ d \ £ _   d \ � � c � �  �   d ¢ ¡ c Æ \ � § a \ � �` c c   c d ¤ c d ² ` c c ° _ � � c d d \ e e
S

" + � ) � � # ! " � � " $ " � � � 4 � " * � - Ú » � L ¹ Q � ¶ µ · � �T Q µ µ Q º Q µ � � / ) � � �  � ! % � # �  � " # � � � � : � � # ! � � " #� # � ) � ' � %  � 4 � � � � ) � � � � � * � # ! � " 4 � ) �� � � ) � $ � � # ! ) & � � �  4 + # * + � ´ M N µ M T ¶ Q T ¶ · N µ S L ¸¹ � � ¹ µ Q º M N S ¹ S » - ´ ¹ / � # � " + � ) � � � � � � # . + � � � � % � �� # � ) � 3 C A < � 6 . � � Ü " � ! � � � � � � $ � � �  � # * � #  � � � # � � "  + ! � � " # � � " * � � � � � + #  � � ' � & � "� � � � � � � � � ) � � � ! " # � ! � � � ! � � � ( $ + � � � � � " � � # *� � � � � � � # ! � � " ´ ¹ ' " + %  ) � % � � ) � ' � %  I ¿ . � #  � - � . 0 > / ( ' � ! ) � � � ! � � � � ½ �  � ) �� � Ü " � ) � � � " ! " � � � � � $ � % � � & ! " � � % � : - 1 = 0 /! % � � � � . % " ! + � � # � ) � � � � � ! � � � 6 2 � � ) � # + � �  � � ¾ + � # ! � � * � # � � � � �  4 � " � � . 0 > � "  � � � * #� � � � � � � � " � � � % � 4 & � ) � � � � � �  � ? $ � #  � # *� � * � " # - H G � / " 4 � ) � � 4 + # ! � � " # � % * � # � � � !� � � , � � 6 D � # � % % & ( ' � � # � % & ½ �  � ) �  � � � � � � � & (� ) & % " * � # & ( � #  � � % � ! � � " # � � � � � � # � " 4 H G �� � ¾ + � # ! � � 4 � " � 4 " + � Ú O T Q µ µ Q º Q µ � � � " � + % � � � " # �� #  ! " � � � � �  � ) � � ' � � ) " � ) � � � � � ) � $ � � #� � � ! � � � 6 2 � 4 " + #  � "  � � � � � % & ) � * ) 1 = 0! % � � � � . * � # � � � !  � � � � � � � & � # � ) � � � � � ! � � � � #  � � �  � # ! � " 4 � � � " # * � " � � � � � � � #  � + � � 4 & � # *� � % � ! � � " # � � � � � � � � ) � � � � � � � � " ! � � � �  ' � � )� + � � � � � � H G � � " ! , � � � � # " � ) � � � � � ! � � � (� #  � ! � � � # * � ) � � � ) � � * � # � � � * � " # � � & $ �+ #  � � � � % � ! � � " # 4 " � � � � � � � � # ! � � " ´ ¹ 6 D + � + � �� � +  � � � � ) " + %  4 " ! + � " # �  � # � � 4 & � # * � % % � % � �� � � " ! � � � �  ' � � ) ´ ¹ � � � � � � � # ! � � # Ú O T Q µ µ Q º Q µ � �$ & � � � 4 " � � � # * � ´ ¹ % � $ " � � � " � & ! ) � % % � # * �� " � # ! � � � � � � � � � � � � # ! � � " ! ) & � � �  � " � & ! " � � � 67 6 . 6 ÿ " � ! ) ( Â 6 . 6 > � � � � ( 0 6 I �  � # * � � (E 6 . 6 G � � # # � % % & ( G 6 2 � %  � � # ( E 6 G � � * � � (E 6 D 6 @ , � � � � � � ( ( ¸ ¸ L � Q ï � � � N S T » - 5 < 3 Z / 6 " � ú 3 < 6 3 < < Y Þ � < < 5 8 3 ? < 3 Z ? < C Z 8 ? �

ß Ï g m l } j s h f g s s g | g s j j ã s g r x � � � � � ê é � � å ë � í ê � � ê � ê � � � yr j l l q h r l j u l j p v g s q h v j i l q g h � q l } ) ç 	 � ç í � ê í � å 	 � ì � �� � ë � � ê � ç 	 ì � ì � x � p y � Ò } g l g � * g m r } l z �



� � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	 � � �

+ , - . / 0 1 2 / 3 45 µ Q ï á Q ï � � � + $ % � � ) �  " # % � # � � � ú ' ' ' 6 � � ?� ) � $ � � # � 6 " � * � #  � � Á � � # . ! ! � � � 66 7 8 / 7 95 µ Q ï á Q ï � � # " � � � � � � ? � � � � � ' �  � + $ % � ! � ?� � " # � #  � ) � " # + � 4 " � � + $ � � � � � # * � ! ! + � � � �� # 4 " � � � � � " # � � � � � # � ' � � ) � ) � � + � ) " � � 6+ : 3 ; , 0 2 / 3 4 < ; / 2 3 :0 � #  � ! � 1 6 = � # � � # ? = � #  � � , : ú ! � ) � # ?� � # = � � � ) � $ � � # � 6 " � *< ; / 2 3 : / 1 . > 3 ? ? / 2 2 7 70 � #  � ! � 1 6 = � # � � # ? = � #  � � , :E � #  � � & � � # � ! , 1 � & � �.   � � � " # � % � � � � � ' � � � ' � % % $ � � � ¾ + � � � �  � �� � ¾ + � � �  6@ , - ? / A A / 3 4 3 B C 1 4 , A 0 : / D 2 A1 � # + � ! � � � � � ! � # " # % & $ � � � ! � � � �  � � � % � ! ?1 @ 2 " �  4 " � � � � � #  � � & ! " # � � � # � � $ % � � (?� � ! ) � � # � ' ) � � � � " � � � $ % � 6 . % %  " ! + � � # � �� ) " + %  $ � � � # � � " 4 � " * % " * = � � � ) � $ � � # � 6 " � * 6� % % + � � � � � � � ! % � � � � � � " ! � � � � " # ( � 6 � 6 ( � + � ) " � � EF , / ; 7 . / 4 7 A B 3 : G , 2 H 3 : A. % % � � # + � ! � � � � � � + � � $ � ' � � � � � # � # @ � � # ? � �  Ì @ > # * % � � ) 6 D " � � : � � � % � ( I ! " % " + � J� ) " + %  $ � � � � % % �  I ! " % " � 6 JK / 2 . 77 � � % � � � ) " + %  �  � � % % & $ � # " � " � � � ) � # 3 8' " �  � 6G , 2 H 3 : A. + � ) " � � # � � � � � ) " + %  $ � ' � � � � � # � # 4 + % %� � 4 " % % " ' � ú G & Â � � � � H 6 E � ' � � � � " $ � # I 61 " " � �

C 1 / 4 - 3 ; L 3 B 2 7 M 2Ì � � ¼ � " � * � � 3 3 ? � " � # � 4 " # � 6 ¼ � # + � � #  � � � ! � � � # � � � � � ) " + %  $ � � # � � � % � ! � � � � ) " + %  � ) � � $ $ � � � � � � � " # 4 " � ´ M N µ M T ¶ Q T ¶ · N µ S L ¸ ¹ � � N¹ µ Q º M N S ¹ S » � ´ ¹ 6 @ + * * � � � �  ) � �  � # * � � # ! % +  �. ! , # " ' % �  * � � � # � � ( . + � ) " � I � � � � % � � #  � � 4 � � � # ! � � � #  ¿ " � � � 6G , 2 H 3 : ; 7 2 1 / . A. + � ) " �  � � � � % � � � & $ � � � " � �  �  ( � # ! % +  ?O / P , : 7 AD � * + � � � � ) " + %  $ � # + � $ � � �  � #  � # ! % +  �$ � � � 4 ( ! " # ! � � � % � * � #  � 6 2 ) � � � � ) " � " * � � � ) �" � � % % + � � � � � � " # � � � � + � �  � % � � � � � � � � � ' ) " �� ) � � � � * � � ) " + %  $ � ! � �  � � �  � " ( � 6 * 6 ( H ) " � " úÂ � � � � H 6 E � ' � � 6 ¼ � � � ) � ! � � ) " + %  � � � 4 � � � $ % &) � * ) � � � � " � � � $ % � ¾ + � % � � & 6 � � � " % + � � " # � ) " + %  K 1 - . 7 A7 � $ % � � � � & $ � � # ! % +  �  ' � � ) � # � ) � � � : �$ � � � 4 ( � � � ! � � � % � * � #  � 6> / 2 1 2 / 3 4 3 B . / 2 7 : 1 2 , : 75 µ Q ï á Q ï + � � � � # + � $ � � � # * � & � � � � 4 " � � � 4 ?� � � # ! � � � #  # " � � � 6 7 ) � � � % % " ' � � : � % � # � � " � &" � � " � �  � � � � % �  # " � � � � " $ � � # ! % +  �  ' � � )� ) � � � 4 � � � # ! � � 6 Â " + � # � % # � � � � � � � � $ $ � � � � ?� � �  + � � # * ! " � � " # � $ $ � � � � � � � " # � � " � � � �� � � ! � 6Q R S T U V W X Y Z [ T \ R ] \ ^ V W X_ ` a ` b c d e c f g h i ` j f e k l m g n j g f o p q h r ` s l f f l n t u c l h v `b ` w l x e y m z g h { | | } ~ � � � } � � | | } � � h � � � � � � _ � � `� R R � X� ` i ` r e � o l h � ` � l y m c f r f z � � h a m q ` h � l z y q o f c l x z y �j u z x l o c j � l y � c z y � c � c u g � x c y o j g g � c f l o z g y� j l x � f m z � c � y z � ` s f c q q h j l x � f z m � c h � v h � � _ � � `

� [ ^ � U \ ^ V W T [ � R T � X� ` r ` � ` � � l � h s f l d o z d l u e q c q g � u z o x e q � l � c f z y� � � z e q q o f z � q � � c d � ` b c � ` j � j � n �   n ¡ � h j g u e x � z l� y z � ` h � c � ¢ g f £ h _   ¡ � � `Z V � [ T � T [ X [ U � [ ] V � V ¤ [ [ � \ U ¥¦ ` � ` v g y z q � z h � l � c f � f c q c y o c m l o o � c _ ¦ o � § y y e l u� c c o z y � g � o � c � g d z c o ¨ � g f � c e f g q d z c y d c h§ y l � c z x h j § h _ � t d o g � c f _   ¡ ¦ `Z S © W \ X � [ ] ª U W \ U [ ª U W «¬ ` � `  ` � u c c � h r c g d � c x ` ® � � ¯ ° ± ² } ® � � ² ± ² ³ } h _ � h´ _ _ � _ � � � � �   � µ � t ¶ µ _ � ` _ � �   · � � �   r j � � � ¸ � � `¹ [ © X \ � [º ` � l o z g y l u t d c l y z d l y m § o x g q � � c f z d§ m x z y z q o f l o z g y h � c l e � g f o » z y m � d l u c ¼ � o o � µ · ·� � � ` q � d ` y g l l ` � g � · � l ½ · o g f y l m g · � c l e � g f o ` � o x u� � � _ � � `@ H > 0 � . E ¿ Á 7 > ú Ì � � " # % & " # � � � � ! �� 4 � � � � % % � + # ! � + � � � " # � � � , � - � ) � � � # ! % +  � �" # % & " # � � � � ! � � 4 � � � I � � � � "  � J � � � ) � � #  " 4� � # � � # ! � � / 6D + � � ) � � � : � � � % � � � #   � � � � % � ! � # $ �4 " + #  " # " + � ' � $ � � � � � � ú ' ' ' 6 � � � ) � $ ?� � # � 6 " � * Þ 4 � " * % " * Þ * + �  � % � # � � Þ

¾ ¿ À Á Â Ã À Ä Å ¾ ¿ À Å Â À Æ Å Á ¿Ç È É Ê Ë Ì Í Î Ï Ð5 µ Q ï á Q ï ) � � $ � � # " # � " 4 � ) � % � �  � # * � � � ) � $ � � # ! " # � � � � � � � " #! " � � + # � � & # � ' � % � � � � � � � � # ! � � ) � � � � % & 3 C C < ð � 6 Á � � � � ) � & � � � � � � ) � �� # 4 " � � � ) � ! " � � + # � � & 6 � # 5 < < 8 5 µ Q ï á Q ï ?� � � " 4 � ) � � Ì 0 ¿ @ @ 0 . � � ) � $ � � # @ � � ! � � % � � � ¼ � " + � � #  � � � � "  + ! �  " # � ¾ + � � � � � % & $ � � � � 6
5 µ Q ï á Q ï � # � � � � � ! " # � � � $ + � � " # � " 4 � � � � � � ! ) ( � � � � � ' � " # ! + � � � # �� � # � * � � � # � � #  ! " # � � � � � � � " # � � � + � � ( � � � ) "  � " � � � ! ) # � ¾ + � �� � � � � � � #  ( �  � � " � � � % � 6 2 � � % � " � ! � � � � % & � # ! " + � � * � � + $ � � � � � " # � � � ! � � $ � # * � ) � ! + � � � # � � ! � � � � � � � � � � % � � � # * � " � � " Ü � ! � � � #  � ! �  � � � !� # � � � � + � � " # � � # " �  � � � " ) � % � � # 4 " � � � ) � ! " � � + # � � & � � � " � ) � * � # � � � %� � � � � " 4 ! + � � � # � � � � � � � ! ) � #  ! " # � � � � � � � " # � ! � � � � � � � � 6

Ñ Ò Ó É Ô È Ò Õ Ö Ì × H + $ % � � ) � � ( �  � � " � � ( � � � � � ' � � � � #  � + � ) " � �  " # " � � ! ! � � � � # & % � * � % � � � � " # � � $ � % � � & 4 " � � � � " � � ( " � � � � � " # � " �! % � � � � ( # " �  " � ) � & � � " � �  � � # & ' � � � � # � & ( � : � � � � � " � � � � % � �  ( ' � � ) � � � � � ! � � " � # 4 " � � � � � " # � + $ % � � ) �  � # 5 µ Q ï á Q ï 6 7 ) �" � � # � " # � � � � � � � � # � �  � # 5 µ Q ï á Q ï � � � � ! % � �  " # " � # � ! � � � � � � % & � � � � � � � # � � ) " � � " 4 � ) � . @ . ( . @ ¼ # " � � # & " 4 � � � � � � � # � � � 6



� � � � � � � � � � � � � � � 	 
 � �  � � � � � � � � � � � � � � � � � � � 	ß t j s q i n h l g n p x # ë ç $ å � � � ç � � � ì í ç ë � � y Ø Ò } g l g � * n { j " m l } �


