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前言及目的
本次至紐西蘭懷卡托大學研習，為懷卡托大學Roberta教授邀請並討論與本所國際合作計畫-「漿紙製程技術改良之研究」之成果及未來之計畫方針。此計畫主要目的是由於木材資源短缺，適於製漿造紙之原料不足，紙業界不得不轉而採用低價南洋材或是桉樹類的木材做為原料，這類木材中含有大量的樹脂成分。在木材的抽出成分中，可溶於有機溶劑且為非極性物質者，一般稱為樹脂﹙wood resin or pitch﹚。其成分主為脂肪酸﹙fatty acids﹚、樹脂酸﹙resin acids﹚、蠟(waxes)、醇類(alcohols)、萜類﹙terpenes﹚、固醇類(sterols)、硬酯類﹙steryl esters﹚及甘油酯類﹙glycerides﹚。然由於此類物質為油溶性，且大部份分子量較大，溶解性較差，不易解離或除去，在製漿造紙的製程中：
1. 容易沉積在機器設備上，增加機械運轉處理的負荷性及生產處理成本。
2. 於製漿過程中，會消耗化學藥劑，造成成本增加。
3. 含此類物質之紙品，其光學性質及物理性質會因這類物質之存在而產生嚴重的問題，如印刷脫色、針孔現象、紙力下降等。
故若不能有效除去這類物質，對於紙業產品之價值將有重大之影響。
本計劃內容主要是要利用真菌分解木材樹脂做為前處理，藉以改善上述問題。
(1) 篩選出具有分解木材樹脂能力之真菌
(2) 實際運用於木片上進行前處理，去除木片中大部分的樹脂成分，以利後續製程，提高紙品性質及延長工廠設備年限。
故此次研習為討論研究成果、學習酵素純化之方法及此計畫往後之方針。
過  程
8月10日：啟程至紐西蘭奧克蘭。
8月11日：抵達紐西蘭奧克蘭，Roberta教授前往接機，並至懷卡托大學認識環境，於晚上8:00返回旅館。
8月12日：早上8:00至懷卡托大學，與Roberta教授等人討論研究計畫成果：
          1. 2004-2005：
(1) 於萃取物之變化，顯示有11株菌株之親脂性化合物之總量，減少50-75%。
(2) 將上述菌株以GC及GC/MS予以定性及定量，其中以1-17及3-3之菌株之分解樹脂之效率為最佳。
(3) 再將1-17及3-3菌株以PCR及DNA予以解序及鑑定菌種之種類。
(4) 將1-17及3-3菌株予以白子化 (albino)，以應用於製漿造紙上。 
2. 2005-2006

(1) 利用Lipase Assay及Cellulase Assay篩選出之具效果較佳之菌株，共計有15株，且再實際分解樹脂，且已有多株菌株效果極佳，現以完成GC及GC-MS鑑定化合物之含量，其中有3株菌種之三酸甘油酯分解率可達75%。
(2) 上述之15株菌株，再予以製備DNA及PCR，並已製備完成，且DNA已定序完成。
(3) 於分離有效菌株之酵素已應用於木片上。
8月13-14日：至紐西蘭林業試驗所參觀。
8月15日：早上8:00至懷卡托大學，將上述菌株予以接菌培養，並討論相關研究計畫細節。
８月16日：早上8:00至懷卡托大學，將各菌株之DNA定序結果，利用NCBI資料庫比對DNA序列及菌種名稱鑑定。
8月17-19日：學習酵素純化
             蛋白質純化步驟-1（2-D Quant Kit）
菌液：
將菌種分別養在液體培養基MY、MY-oil以及TB，養7天之後，裝入離心管離心1000 rpm，10 min，取上層液備用。
步驟：
1. Prepare a standard curve according to Table 1 using the 2 mg/ml Bovine albumin (BSA) standard solution provided with the kit. Set up six tubes and add standard solution according to Table 1. Tube 1 is the assay blank, which contains no protein.

2. Prepare tubes containing 25μl of the sample to be assayed. Duplicates are recommended. The useful range of the assay is 25μg and it is also recommended that more than one sample volume or dilution be assayed for each sample to ensure that the assay falls within this range.

2. Add 500μl precipitant to each tube (including the standard curve tubes). Vortex briefly and incubate the tubes 2-3 min at room temperature.

3. Add 500μl co-precipitant to each tube and mix briefly by vortexing or inversion. 

4. Centrifuge the tubes at a minimum of 10000xg for 5 min. This sediments the protein.

5. Remove the tubes from the centrifuge as soon as centrifugation is complete. A small pellet should be visible. Decant the supernatants. Proceed rapidly to the next step to avoid resuspension or dispersion of the pellets.

6. Carefully reposition the tubes in the microcentrifugation as before, with the cap-hinge and pellet facing outward. Centrifuge the tubes again to bring any remaining liquid to the bottom of the tube. A brief pulse is sufficient. Use a micropipette to remove the remaining supernatant. There should be no visible liquid remaining in the tubes. 

7. Add 100μl of copper solution and 400μl H2O to each tube. Vortex brief to dissolve the precipitated protein. 

8. Add 1 ml of working color reagent to each tube. Ensure instantaneous mixing by introducing the reagent as rapidly as possible. Mix by inversion.

9. Incubate at room temperature for 15-20 min. 

10. Read the absorbance of each sample and standard at 480 nm using water as the reference. The absorbance should be read within 40 min of the addition of working color reagent (step 9).
8月20日：休息。
8月21-22日：學習酵素純化及討論此計畫之將來方針及走向
             蛋白質純化步驟-2（2-D Quant Kit）
步驟：
Process the protein samples in 1.5 ml microcentrifuge tubes. All steps should be carried out with the tubes on ice unless otherwise specified.

1. Transfer 1-100μl protein sample (containing 1-100μg protein per sample) into a 1.5 ml microcentrifuge tube.

2. Add 300μl precipitant and mix well by vortexing or inversion. Incubate on ice (4-5℃) for 15 min.

3. Add 300μl co-precipitant to the mixture of protein and precipitant. Mix by vortexing briefly.

4. Centrifuge the tubes in a microcentrifuge set at maximum speed (at least 12000 xg) for 5 min. Remove the tubes from the centrifuge as soon as centrifugation is complete. A small pellet should be visible. Proceed rapidly to the next step to avoid resuspension or dispersion of the pellet.

5. Remove as much of the supernatant as possible by decanting or careful pipetting. Do not disturb the pellet.

6. Carefully reposition the tubes in the microcentrifuge as before, with the cap-hinge and pellet facing outward. Centrifuge the tubes again to bring any remaining liquid to the bottom of the tube. A brief pulse is sufficient. Use a micropipette tip to remove the remaining in the tubes. 

7. Pipette 25μl of distilled or de-ionized water on top of each pellet. Vortex each tube for 5-10 s. The pellets should disperse, but not dissolve in the water.

8. Add 1 ml of wash buffer, pre-chilled for at least 1 h at -20℃, and 5μl wash additive. Vortex until the pellet is fully dispersed.

9. Incubate the tubes at -20℃ for at least 30 min. Vortex for 20-30 s once every 10 min.

10. Centrifuge the tubes in a microcentrifuge set at maximum speed (at least 12000 xg) for 5 min.

11. Carefully remove and discard the supernatant. A white pellet should be visible. Allow the pellet to air dry briefly (no more than 5 min).

12. Resuspend the pellet in 15μl of buffer I. Vortex briefly and incubate on ice for 5 min.

13. Add 3μl of buffer II for each 5μl of buffer I used in step 12. Vortex briefly and incubate on ice for 5-10 min.

14. Add an equal volume 20μl of SDS-PAGE sample buffer to which reductant has been added. If the solution turns yellowish, add buffer I in increments of 0.5μl until the solution turns blue.

※ SDS-PAGE sample buffer：2-mercaptoethanol ＝ 100：5

15. Vortex the sample 5-10 s and incubate at room temperature for 5-10 min. Place the sample tube in a boiling water bath or 95℃heat block for 3 min.

16. Centrifuge the tube briefly to bring the contents to the bottom of the tube, A brief pulse is sufficient. Gently tap the tube to ensure that the contents are mixed. The sample is now ready to be loaded onto an SDS gel.

The protein concentration of the sample is best determined using the 2-D Quant Kit, which can accurately quantify protein in SDS-PAGE sample buffer.

8月23日：回程，由奧克蘭返回台北。
心  得
一、本次前往懷卡托大學研習二星期，Roberta教授對於我們的成果豐碩非常贊賞，並表示往後將持續此國際合作。
二、此次，學習到真菌中之DNA序列判斷、鑑定及真菌中之酵素純化方法，對於往後之研究有極佳之效果。
建  議
1. 國內對於支持研究人員出國研習的經費預算偏低，研究人員獲全額補助出國參研習的機會常受限制，此舉減低我國於國際學術場合的能見度，且不利學術交流與合作。
2. 在此知識經濟的時代，如無法以尖端技術開發高附加值產品之市場利基，則競爭力相對會屈居弱勢。
3. 強化產官學參與人才培訓計畫，加速取得國外先進知識技術並積極投入研發，俾能掌握未來發展的優勢，維繫產業永續生存的能力。
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