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ETR-1a     MSGAVLPAVLVVPKMESVVVPIAESTVINAKDTTPSTAADNDVSPSPSEPDTDAIKMFVG
ETR-1b     ---------------------------MNENFSSASSARS--------------------
ETR-1c     ------------------------------------------------------------
ETR-1d     ------------------------------------------------------------
ETR-1e     ------------------------------------------------------------
 
 
ETR-1a     QIPRQWNETDCRRLFEKYGSVFSCNILRDKSTQASKGCCFVTFYHRKDAIEAQGALHNIK
ETR-1b     ---------TTRRICVRF-------------------------------------LPNSA
ETR-1c     ------------------------------------------------------------
ETR-1d     ------------------------------------------------------------
ETR-1e     ------------------------------------------------------------
 
 
ETR-1a     VIEGMHHPVQMKPADTENRNERKLFIGQLSKKHNEENLREIFAKFGHIEDCSVLRDQDGK
ETR-1b     ILK--------------------------------------------IVVCFVIR-----
ETR-1c     ------------------------------------------------------------
ETR-1d     ------------------------------------------------------------
ETR-1e     ------------------------------------------------------------
 
 
ETR-1a     SRGCAFVTFTNRSCAVVATKEMHHSQTMEGCSAPLVVKFADTQKDKDVKTKSMITGSGAG
ETR-1b     ------------------------TEKVEGCSAPLVVKFADTQKDKDVKTKSMITGSGAG
ETR-1c     ---------------------------MSGAVLPAVLVVPKMESVVVPIAESTVINAKDT
ETR-1d     ---------------------------MSGAVLPAVLVVPKMESVVVPIAESTVINAKDT
ETR-1e     ---------------------------MSGAVLPAVLVVPKMESVVVPIAESTVINAKDT
                                      :.*.  * *: ... :.     ::* : .:   
 
ETR-1a     SPKGGAASLLQNLNPALLQQLGGGQNYQAVASLLSLINGQQGQQQQHQQQQNVLGILGTV
ETR-1b     SPKGGAASLLQNLNPALLQQLGGGQNYQAVASLLSLINGQQGQQQQHQQQQNVLGILGTG
ETR-1c     TPSTAAD---NDVSPSPSEPDTDRSRCSSARSLASGTRQTVGDYSRSTDQ----------
ETR-1d     TPSTAAD---NDVSPSPSEPDTDRSRCSSARSLASGTRQTVGDYSRSTDQ----------
ETR-1e     TPSTAAD---NDVSPSPSEPDTDRSRCSSARSLASGTRQTVGDYSRSTDQ----------
           :*. .*    :::.*:  :   . .. .:. ** *  .   *: .:  :*          
 
ETR-1a     LSALGKLTEGGDDASAKSSSEKPRHQALMTSPAPTATSSTSSSASHHHQQHQQQLSQQQQ
ETR-1b     NPLLGNPAMAAQNQFDAITMAQIAHQQQMLALQGFAVQQGAPSQQQQGLFLAHQYSTNYS
ETR-1c     ------------------------------------------------------------
ETR-1d     ------------------------------------------------------------
ETR-1e     ------------------------------------------------------------
 
 
ETR-1a     QQQHPQQQGLGNPLLGNPAMAAQNQFDAITMAQIAHQQQMLALQG-FAVQQGAPSQQQQ-
ETR-1b     TGSPDSASNATDSSSDDNNVMNNRLTPTSKMAQYGYGPLIPRHPAQLYLQQRFPATAAAY
ETR-1c     ------------------------------------------------------------
ETR-1d     ------------------------------------------------------------
ETR-1e     ------------------------------------------------------------
 
ETR-1a     GLAGGMAGAKTTSPVAASLANHQQIALTPFAGGAAALDHFQAMQQYALLANLQATGGVGV
ETR-1b     GLAGGMAGAKTTSPVAASLANHQQIALTPFAGGAAALDHFQAMQQYALLANLQATGGVGV
ETR-1c     -----------CSRVTYSVTNRHKLAK------AAALSHFITEKTR--------------
ETR-1d     -----------CSRVTYSVTNRHKLAK------AAALSHFITEKTR-RLKEPFTI-----
ETR-1e     -----------CSRVTYSVTNRHKLAK------AAALSHFITEKTR-RLKEPFTI-----
                       * *: *::*::::*       ****.** : :                
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ETR-1a     QATTSAAQMVGNGDVKGPDGANLFIYHLPQDFGDSDLINTFAPFGGILSAKVFIDKVTNL 
ETR-1b     QATTSAAQMVGNGDVKGPDGANLFIYHLPQDFGDSDLINTFAPFGGILSAKVFIDKVTNL 
ETR-1c     ------------------------------------------------------------ 
ETR-1d     ------------------------------------------------------------ 
ETR-1e     ------------------------------------------------------------ 
 
 
ETR-1a     SKCFGFVSYENAQSATNAISAMNGFQIGSKRLKVQLKVDRGNPYNR 
ETR-1b     SKCFGFVSYENAQSATNAISAMNGFQIGSKRLKVQLKVDRGNPYNR 
ETR-1c     ---------------------------------------------- 
ETR-1d     ---------------------------------------------- 
ETR-1e     ---------------------------------------------- 

圖一.ETR-1 的各個 isoform 的胺基酸比對圖。胺基酸相同以藍色標示，胺

基酸保留較強的以綠色標示，較弱的以深藍色標示。 
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exon 1 2 3 4 5 6 7 8 10 11 129

Etr-1a 

Etr-1c 

Etr-1e 

Etr-1d 

Etr-1a 

圖二.Etr-1各個isoform核苷酸比對圖。Clone到的Etr-1a與NCBI上Etr-1a

的資料(GI:1289521)相符。相對於 Etr-1a，Etr-1c 少了 exon7 多了 exon9，

Etr-1d 少了 exon5 和 exon7 多了 exon9，Etr-1e 少了 exon7 和 exon9。 



 57

 

 
 
 
 
 
 
 
 
 
 
 

ligation

Cut with Nhe1 and Nco1 Cut with Xba1 and Nco1 

Etr-1

HSP

Xba1
primer1

Primer2
Nco1

C.elegans cDNA 
plasmid： 49.78 
         49.83  
   （3818bp） 

MCS 

Nhe1

Nco1
HSP 
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PCR amplify 

圖三.Etr-1各個isoform的質體圖。Clone到的各Etr-1接到含有heat shock

promoter(hsp)的質體 49.78 及 49.83，此質體同時打入線蟲以熱刺激使質體

造成全身表現；質體的接法如上如所示。 
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mb-a            MFDENSNAAGTTPVASSLAATPNANLVSQVFNVKDSRWLQVEVCREFLRGQCARSDQECK 
mb-b            MFDENSNAAGTTPVASSLAATPNANLVSQVFNVKDSRWLQVEVCREFLRGQCARSDQECK 
drosophila      --------------------MANVVNMNSLLNGKDSRWLQLEVCREFQRNKCSRQDTECK 
mus-mb          ------------------------MTPVNVALIRDTKWLTLEVCREFQRGTCSRADAECR 
human_CHCR      ------------------------MTAVNVALIRDTKWLTLEVCREFQRGTCSRADADCK 
                                            .:   :*::** :****** *. *:* * :*: 
 
mb-a            FAHPPPNVDVQQGRVTACYDSIKGRCTRENPKCKYLHPPQHIKDQLLINGRNHLALKNLL 
mb-b            FAHPPPNVDVQQGRVTACYDSIKGRCTRENPKCKYLHPPQHIKDQLLINGRNHLALKNLL 
drosophila      FAHPPANVEVQNGKVTACYDSIKGRCNRDKPPCKYFHPPQHLKDQLLINGRNHLALKNAL 
mus-mb          FAHPPRVCHVENGRVVACFDSLKGRCTREN--CKYLHPPPHLKSQLEVNGRNNLIQQKTA 
human_CHCR      FAHPPRVCHVENGRVVACFDSLKGRCTREN--CKYLHPPPHLKTQLEINGRNNLIQQKTA 
                *****   .*::*:*.**:**:****.*::  ***:*** *:* ** :****:*  ::   
 
mb-a            SAQLNQT-GTPMVNPMMALQQQAAAVNLIPNTP---IYPPYYNG--MMYPQVLQD----- 
mb-b            SAQLNQT-GTPMVNPMMALQQQAAAVNLIPNTP---IYPPYYNG--MMYPQVLQD----- 
drosophila      MQQMGIAPGQPVISGQVPAVATNPYLTGIPANS---YSPYYTTG--HLVPALLGPDPVTS 
mus-mb          AAMFAQHMQLMLQNAQMSSLASFPMNPSLAANPAMAFNPYMTHPGMGLVPAELLPNGPVL 
human_CHCR      AAMFAQQMQLMLQNAQMSSLGSFPMTPSIPANPPMAFNPYIPHPGMGLVPAELVPNTPVL 
                   :       : .  :.     .    :. ..     *        : *  *        
 
mb-a            ------PYTAAAVNQQLQTAALLGNV-------------------GGLLSAQSAAAFMAN 
mb-b            ------PYTAAAVNQ--------------------------------------------- 
drosophila      QLGPVVPQTVQVAQQKIPRSDRLETS-------------------PLAAHHHQQQQLQHQ 
mus-mb          ISGNPPLALPGVPGPKPIRTDRLEVCREFQRGNCTRGESECRYAHPTDVSMIEVTDNSVT 
human_CHCR      IPGNPPLAMPGAVGPKLMRSDKLEVCREFQRGNCTRGENDCRYAHPTDASMIEASDNTVT 
                           .                                                 
 
mb-a            SSAAAAAAQQTPSPLLRLQRKRALEEENTNGNDMTSAAAAHTQLLSLAAGAVPMKRPTLD 
mb-b            -------------------------------------------------GAVPMKRPTLD 
drosophila      LNNINNNNNHSTAGAAATSTTATTTTNNAAAAAAAAAAAAAAAVMGHHTGSGQEAGGGHD 
mus-mb          ICMDYIKGRCSREKCKYFHPPPHLQAKLRAAHHQMNHSAANAMALPHGALQLIPKRSALD 
human_CHCR      ICMDYIKGRCSREKCKYFHPPAHLQARLKAAHHQMNHSAASAMALQPGTLQLIPKRSALE 
                                                                           : 
 
mb-a            ---KNGAMLYSPVAQQAQQFNPYLLQTLQGY--------------VPAVSCEYMQPPPF- 
mb-b            ---KNGAMLYSPVAQQAQQFNPYLLQTLQGY--------------VPAVSCEYMQPPPF- 
drosophila      RHVSTGIFLFFSFTMCFCVFELFHIWILAFM--------------VFFIQFTTLVCYPHS 
mus-mb          KANGATPVFNPSVFHCQQALANMQIPQQAFIPT------------VPMMHGATPSTVSTA 
human_CHCR      KPNGATPVFNPTVFHCQQALTNLQLPQPAFIPAGPILCMAPASNIVPMMHGATPTTVSAA 
                       .:  ..      :    :                    *  :        .   
 
mb-a            -------------------- 
mb-b            -------------------- 
drosophila      FEILTEFAFFVACF------ 
mus-mb          TPPASNVPYVPTTTGNQLKY 
human_CHCR      TTPATSVPFAAPTTGNQLKF 
 

圖四.Muscleblind 的 isoform 與果蠅、小老鼠和人類的 muscleblind 胺基酸

比對圖。胺基酸相同以藍色標示，胺基酸保留較強的以綠色標示，較弱的以深

藍色標示。Workbench Version 3.2 CLUSTALW Multiple Sequence Alignment。
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K02H8.1 
exon 1 2 3 5 6 7 4

MB-a 

MB-b 

圖五.各物種 muscleblind在演化上的關係圖。使用 Workbench Version 3.2 的

Clustal W dendrogram 軟體。 
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C.elegans cDNA 

plasmid：49.78 
        49.83  
   （3818bp） 

MCS 

Nhe1
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Cut with Nhe1 and Nco1 Cut with Xba1 and Nco1 
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HSP
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PCR amplify 

圖六.muscleblind各個isoform核苷酸比對圖。Clone到的muscleblind與NCBI上

的K02H8.1資料(GI:1519701)略有不同。相對於K02H8.1，MB-a少了exon5多了

exon4，MB-b少了exon5和exon6。 
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圖七.muscleblind 各 isoform 的質體圖。Clone 到的各 muscleblind 接到含

有 heat shock promoter(hsp)的質體 49.78 及 49.83，此質體同時打入線蟲

以熱刺激使質體造成全身表現；質體的接法如上如所示。 
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ETR-1 ETR-1
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圖八.以 feeding 方式的 RNAi 質體圖。將要做 RNAi 的基因接到含有 ampicillin 

resistant 的質體，此質體轉殖到 HT115 菌株，在含有 IPTG 的培養基上，刺激 HT115

產生 T7 polymerase 驅動質體產生 RNA，以餵食的方式達到 RNAi 的效果。 
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圖九.以 feeding 方式的 RNAi 結果。L4440 為 vector only 與 muscleblind 一

樣，再此次實驗中並沒有產生干擾作用，Etr-1 則產生肥大及體型異常現象。

 


