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1.夑缼簬聤厙  
驘奵 2015 鉒ㄔ务愾 堦ㄕ务 樾 溶副滍馯撰鼡霦銕 嵴蛡潿 褰樾 N-⺰🅲蝸拃 澴

夦 愐藷 馦 褰澴 PPSQ 51A/53 欙⺯霦銕 霦卝奓 叭劈 硹馯繟筦癗蚪 屗粚勮
屓匱炏殙藷 劈娆馯⺮剮簬嬒槓脧褰纸缨ㄌ⺐撦 羟卄霦銕 务 呠霦卝堓尽馯卝嵴欙壽尞奉
愾撦霳匱奓 霦銕 嵴 劵匧唾 卄务 呠馯蝸拃 澴夦 缼 愐藷 PPSQ 
51A/53 勮⺯霦銕 务 呠蝸拃 澴夦 硹馯繟姿溤堥ㄌ 藷撦 ICH-Q6B 崡ㄔ薈褈 堦ㄕ
务 樾 霦銕 靃盟燯 碻哔 N-⺰🅲澴夦 愐藷 PPSQ 51A/53 勮尰澺霳匱霦銕 馯鰽封

抒ㄌ  

 
夑缼宯锐 

馦 褰澴叅 PPSQ 夑缼蝸拃 澴夦拃匱 Edman 衼 厞 N-⺰🅲 劝 蝸拃
馯褰樾 碻哔蝸拃 澴夦繎驣硵繎 鲷馯褰澴 研ㄌ 炓鲱螅 PITC 剴 馦 痰撰

馯 N-⺰🅲蝸拃 馯 屓 煊痩 蝸拃鲱靂 PTC 霦銕 逢屜叀剮蝩勥 TFA 撁锐
PTC 霦銕 欙撰 痰 馦馯 N-⺰🅲⺮剣劝 睆犉馯夔簓 筚壽 蝸拃 虉拃馯恚巩幃

霦銕 ATZ-蝸拃 屗粚 壽簙馯誯鼂蝸拃 剰剣 导澺ㄌATZ-蝸拃 繟纸
奨 1-螃剤辤 專屜憄烾 犉绱叙剰 嫇劵鿍樾馯勥堸 鲱 蝸拃 PTH-蝸拃
堃 夑鼂 剴翶墢詂屓蝸拃 馯壽油粚 蛬欃 鲷 剰绷馯 PTH-蝸拃 鼡

厞 橇钗 馦 痰撰 N-⺰🅲馯蝸拃 澴夦夑缼ㄌ    
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馦 褰澴叅 PPSQ 拃匱 Edman 宯锐夑缼蝸拃 澴夦 

 
馦 褰澴叅 PPSQ 夑缼 PTH-蝸拃 翶墢嵴 愿 

 
馦 褰澴叅 PPSQ 51/53A 銫輷 

馦 褰澴叅 PPSQ 51/53A 𫔶濚裟 撆匧 SPD-M30A ⾝筱濚脧褰怸 剴 PPSQ 
31/33A 驨蛬 脧褰啈怺蛬碻 5 喐 PPSQ 51A/53 脌濚裟 縻⺯憄𫔶濚裟 拃鱺副
碻 脧褰⾝筱濚 屓燊 聆嵴馯蝸拃 澴夦夑缼ㄌ⺐撦 PPSQ 51/53A 叙诐 FDA 21 CFR 
Part 11 务靅榦𬳶屙驨堟 樾 驘奵 嵴崡嬒 奓 劈撰 哘邇藷翶墢 PPSQ 51A/53
叙尰鲷唾靅榦箤研馯繟筦犉崡尰 犉ㄌ 
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2.SDS-PAGE 夑鼂嬽盎 剴  

馦 褰澴叅 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲蝸拃 澴夦 

禬 劵匧褰樾 吀嬽盎 N-⺰🅲蝸拃 澴夦 纡篎咦霳 SDS-PAGE 嬤匯辤拃鲱 劇辔
壒 靅袲 欙 吀嬽盎馯 崡 夑鼂屜 靅 齪奉 PVDF  嘆蝩勥辔 副 澺霳蝸

拃 澴夦夑缼叅 PPSQ 夑缼 N-⺰🅲蝸拃 澴夦ㄌ橇 罏納鸏褰樾馯 崡 馯 N-⺰🅲蝸
拃 澴夦剴锐 驨𡎚 匧簬衼馯墢鲷犉 糄藷簬衼 屓盎呠 N-⺰🅲馯蝸拃 澴夦夑缼ㄌ 
堟 馦 褰澴叅  PPSQ-53A  蝸拃 澴夦  吀嬽盎     
 

吀嬽盎⺯ 馯卿謺嫇嬽埕 盎呠ㄌ2004 潿 2 繞 26 粄 熠 FDA 馯皜墢 ⺯ 愾⺮剣劝
熠皜墢副滍馯盄奓 飶 ！霦痩馯 ㄌ纡篎澺霳 SDS-PAGE 嬤匯辤拃鲱 劇辔 壒
靅袲 欙 吀嬽盎馯 崡 夑鼂 咦霳靅 孧簬衼欙 SDS-PAGE 副馯聆嵴 齪奉

PPSQ 咦霳馯 PVDF 副 咦霳 馦 褰澴叅 PPSQ-53A 欃 吀嬽盎 N-⺰🅲蝸拃 澴夦夑
缼ㄌ纡篎尰呮劵夑缼盎呠 N-⺰🅲蝸拃 澴夦夑缼粚馯審 ㄌ  

1 橇 夑 
1.1 叅怸  

PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 12% 

trimethylamine solution (Wako Code 200-20021) 25% trifluoroacetic acid (Wako Code
204-20041) PTH-amino acids mobile phase (Wako Code 168-27351) Trifluoroacetic acid 
(Wako Code 207-20031) Glass fiber disks, TFA treated (Wako Code 072-06461) Wakopak 
Wakosil-ⓎPTH- 4.6 × 250 mm  (Wako Code 235-63951) PTH-amino acids mixture 
standard (Wako Code 165-27361) Ethyl acetate (Wako Code 052-09041) 1-chlorobutane 
(Wako Code 033-24371) 37% acetonitrile solution (Wako Code 018-26041) Polybrene 
(Sigma Code S2667) 聆嵴 吀嬽盎聆嵴 
1.3 奨崡聆嵴墢撆簬衼 

盎呠馯拃纡缨 繟 2 鼡 H 崡 L ㄌ 咦霳 SDS-PAGE 靅袲 愿 1 欙 H
崡 L 夑鼂ㄌ靅袲夑鼂屜 欙 SDS-PAGE 副盎呠 馯 H 崡 L 靅 孧奉 PVDF

敱愿 2 欙夑鼂馯 熅褰 夑妥剰 堃 PPSQ 导澺怸务 樚 敥导澺怸ㄌ 
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愿 1 SDS-PAGE 靅袲夑鼂 吀嬽盎 崡  

 
愿 2 SDS-PAGE 副馯盎呠 崡 靅 孧奉 PVDF  

2 罏  
愿 3ㄋ愿 4 崡愿 5 ⺯ 吀嬽盎 N-⺰🅲奵 15 劝蝸拃 溱墵 愿 褰熠蝸拃 澴夦劵

Glu-Val-Gln-Leu-Val-Glu-Ser-Gly-Gly-Gly-Leu-Val-Gln-Pro-Glyㄌ愿 6ㄋ愿 7 崡愿 8 ⺯ 吀嬽盎
N-⺰🅲奵 15 劝蝸拃 溱墵 愿 蝸拃 澴夦劵 Asp-Ile-Gln-Met-Thr-Gln-Ser-Pro-Ser-

Ser-Leu- Ser-Ala-Ser-Valㄌ褰熠馯澴夦 罏剴 吀嬽盎馯锐 蝸拃 澴夦𡎚屓ㄌ 

 
愿 3 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 1 ⺮ 5 劝燀钖馯蝸拃 溱墵 愿 

 
愿 4 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 6 ⺮ 10 劝燀钖馯蝸拃 溱墵 愿 
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愿 5 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 11 ⺮ 15 劝燀钖馯蝸拃 溱墵 愿 

 
愿 6 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 1 ⺮ 5 劝燀钖馯蝸拃 溱墵 愿 

 
愿 7 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 6 ⺮ 10 劝燀钖馯蝸拃 溱墵 愿 

 
愿 8 PPSQ-53A 夑缼 吀嬽盎 N-⺰🅲馯⺮ 11 ⺮ 15 劝燀钖馯蝸拃 溱墵 愿 

3  
纡篎澺霳 PPSQ-53A 欃 吀嬽盎 N-⺰🅲蝸拃 澴夦夑缼 褰熠馯蝸拃 澴夦 罏剴锐

蝸拃 澴夦 罏剣 匧藷簬衼馯墢鲷犉 藷簬衼⺯盎呠 N-⺰🅲蝸拃 澴夦夑缼馯繟
姿溤堥ㄌ 
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澺霳 馦 褰澴叅 PPSQ-53A 褰樾縸旂铕嬽盎馯 N-⺰🅲蝸拃

澴夦 

禬 纡篎咦霳 SDS-PAGE 嬤匯辤拃鲱 劇辔 壒 靅袲 欙縸旂铕嬽盎馯 崡

夑鼂屜 靅 孧簬衼欙壒 副馯聆嵴 齪奉 PVDF 嘆蝩勥辔 副 澺霳
馦 褰澴叅 PPSQ-53A 夑奃褰樾 崡 馯 N-⺰🅲蝸拃 澴夦 罏剴锐 澴夦剣
匧藷簬衼馯墢鲷犉ㄌ  

堟 馦 褰澴叅 PPSQ-53A 蝸拃 澴夦 盎呠 銕 縸旂铕嬽盎 螘 
 
盎呠 銕呮劵剣鼡堥繟鍓銫吋娴馯霦銕 屟犉衖韡 銕 愐堣 濚銫炓犉寷吋 馯 去娐

姿槓銫犉 憄頢頱馯 簓崡衖韡务納鸏壽堣厩 戓 銕籹尰蛬眺馯吋娴 ⺯驘奵堉锋 銕鰽封
馯辒輷ㄌ呮劵剣鼡 馦 銕 盎呠 銕剣 袟欕 嵴憄嚬榵 龆务尰 吐封霦
崡 屓 欃堣 憮剣犉 叛叀 硹奓ㄌICH-Q6B 卿霳 嵴袟塀皪纥 螛愾

嬵 吐剮簬嬵 睳欈宯太 翶墢 霦銕皪纥卝嵴寷霦銕奓嵴馯脧褰簬衼崡 筌翶墢 务糄
鲷 樾 馦 銕靃盟 碻哔 N-⺰🅲蝸拃 澴夦呮劵 憮剣犉 叛馯 研 霦銕叨奓

驨堟 樾 EMA 勮 螛霦銕叨奓 欃 N-⺰🅲蝸拃 澴夦 鲷 剾澺剴宯鰽 驨
屗ㄌEdman 衼⺯驘奵驣硵 N-⺰🅲蝸拃 澴夦夑缼馯劶 簬衼 澺霳氕裳堓尽馯 馦

褰澴叅 PPSQ-51A/53A 尰叀 娐嫇橇钗 Edman 导澺 馦 崡撰 N-⺰🅲馯蝸
拃 澴夦褰樾ㄌ纡篎谭鸏匧澺霳 馦 褰澴叅 PPSQ-53A 褰樾愾堸溶 副滍馯去 犉盎呠 銕
-縸旂铕嬽盎 螘 劬澫副霳匱衖韡匈 饊 馯 N-⺰🅲蝸拃 澴夦馯簬衼寷 罏ㄌ 簬衼
穸呮𬴂嬽ㄋ脧褰⾝筱尰 尰呮劵霦銕皪纥 銕 N-⺰🅲蝸拃 澴夦夑缼馯澺霳審 ㄌ

   

1. 橇 夑 

1.1 叅怸 
PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 
12% trimethylamine solution (Wako Code 200-20021) 
25% trifluoroacetic acid (Wako Code 204-20041) 
PTH-amino acids mobile phase (Wako Code 168-27351) 
Trifluoroacetic acid (Wako Code 207-20031) 
Wakopak Wakosil-ⓎPTH- 4.6 × 250 mm (Wako Code 235-63951)      
PTH-amino acids mixture standard (Wako Code 165-27361) 
Ethyl acetate (Wako Code 052-09041) 
1-chlorobutane (Wako Code 033-24371) 
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37% acetonitrile solution (Wako Code 018-26041) 
PVDF 鴍匷擐 Code FFP32  
聆嵴 袟欕霳縸旂铕嬽盎宯觃 螘  

1.3 聆嵴奵撁锐 
專 100 pmol 聆嵴 SDS-PAGE 嬤匯辤拃鲱 劇辔 壒 靅袲 夑鼂屜 靅 孧

PVDF 副 咦霳効糭 群觃 群 熅 逢絴潽屜夑奃妥夔 崡 馯绱漀 哘蕾樚
奉导澺怸副 夑缼 褰 聆嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦ㄌ 

 

愿 1 縸旂铕嬽盎 SDS-PAGE 靅 孧 罏 

1.4 PPSQ 夑缼绱叙 
PVDF 夑缼莲炩 燀钖箤 劵 16 ⺮剣劝燀钖割審剴导澺  
 

2. 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿 

劵欃 19 鼡 PTH-蝸拃 耠墢 埐褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢褰 詂屓
翶墢嵴愿 愿 2ㄌ 

 

愿 2 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  
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2.2 縸旂铕嬽盎 N-⺰🅲蝸拃 澴夦夑缼 愿 
愿 3-愿 4 夑奃⺯縸旂铕嬽盎 N-⺰🅲蝸拃 夑缼馯宯映 愿崡溱墵 愿 靁愿瘺

鸏 N-⺰🅲⺮剣劝燀钖⺯ Glu ⺮匯劝燀钖⺯ Val 叀藷 硼 奵 15 劝燀钖蝸拃 睹 澴
哘蕾⺯ Glu-Val-Gln-Leu-Val-Glu-Ser-Gly-Gly-Gly-Leu-Val-Gln-Pro-Gly 剴锐 蝸拃 澴夦剣 ㄌ
愿 5-愿 6 夑奃⺯縸旂铕嬽盎 N-⺰🅲蝸拃 夑缼馯宯映 愿崡溱墵 愿ㄌ靁愿 5 崡愿 6
瘺鸏 N-⺰🅲⺮剣劝燀钖⺯ Asp ⺮匯劝燀钖⺯ Ile 叀藷 硼 奵 15 劝燀钖蝸拃 睹
澴哘蕾⺯ Asp-Ile-Gln-Met-Thr-Gln-Ser-Pro-Ser-Ser-Leu-Ser-Ala-Ser-Val 剴锐 蝸拃 澴夦驨
𡎚屓ㄌ      
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愿3 縸旂铕嬽盎 N-⺰🅲蝸拃 澴夦夑缼 愿 

 

Cycle 1 

Cycle 2 

Cycle 3 

Cycle 4 

Cycle 5 

Glu 

Val 

Gln 

Leu 

Val 
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愿4 縸旂铕嬽盎 N-⺰🅲蝸拃 澴夦夑缼溱墵 愿 

Glu 

Ser 

Gly 

Gly 

Gly 

Cycle 6 

Cycle 7 

Cycle 8 

Cycle 9 

Cycle 10 

Cycle 11 

Cycle 12 

Cycle 13 

Cycle 14 

Cycle 15 

Leu 

Val 

Gln 

Pro 

Gly 
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愿5 縸旂铕嬽盎 N-⺰🅲蝸拃 澴夦夑缼 愿 

 

Cycle 1 

Cycle 2 

Cycle 3 

Cycle 4 

Cycle 5 

Asp 

Ile Met Gln 

Thr 
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愿6 縸旂铕嬽盎 N-⺰🅲蝸拃 澴夦夑缼溱墵 愿 

3.  
纡篎澺霳 PPSQ-53A 痩娃夑缼匧盎呠 銕縸旂铕嬽盎 螘 馯 崡 馯 N-⺰🅲奵

15 劝蝸拃 澴夦 罏剴锐 剣 糄咦霳 PPSQ 尰叀脧褰 馦 馯 N-⺰🅲澴夦 ⺯霦銕
皪纥 銕鰽封崡 硹！锐务堥繟 呮霳馯夑缼癗蚪ㄌ  
 

 

 

 

 

Cycle 6 

Cycle 7 

Cycle 8 

Cycle 9 

Cycle 10 

Cycle 11 

Cycle 12 

Cycle 13 

Cycle 14 

Cycle 15 

Leu 

Ser 

Ala 

Ser 

Val 

Gln 

Ser 
Pro 

Ser 

Ser 
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澺霳 馦 褰澴叅 PPSQ-53A 褰樾欪 IgG 盎呠 N-⺰🅲蝸

拃 澴夦 

禬 劵匧夑缼欪 IgG 盎呠 N-⺰🅲蝸拃 澴夦 纡篎咦霳 SDS-PAGE 嬤匯辤拃鲱
劇辔 壒 靅袲 欙欪 IgG 盎呠馯 崡 夑鼂 咦霳靅 孧簬衼欙 SDS-PAGE
副馯聆嵴 齪奉 PPSQ 咦霳馯 PVDF 副 澺霳 PPSQ 夑缼 IgG 盎呠 馯蝸拃 澴夦 堣
罏剴锐 澴夦 罏剣 匧藷簬衼馯墢鲷犉ㄌ  
堟 馦 褰澴叅  PPSQ-53A  蝸拃 澴夦  IgG 盎呠 
 

驘奵 憄奓 抒 霦銕皪纥 銕熠奉 绷 撰馯堟袟ㄌ霦銕皪纥 銕⺯奁霳 DNA ㄋ
屓ㄋ 拂堫𫔶霦銕皪纥炏封壽馯 馦 銕ㄋ盎呠 銕𫔶ㄌ剴堥繟欪夑榦 馯嫇槓

銕驨蛬 霦銕皪纥 銕 漞堥繟 馯夑榦 ㄌ霦銕皪纥 銕 纉熅堥繟 筦 ㄋ妭呮霳欮寷
欃頢頱 霳犉澗袇馯吋輷ㄌ告⺯ 剴欪夑榦 銕割屗 霦銕皪纥 銕割 囵嫇槓屓痩嵴 擌
霦卝ㄌ霦銕皪纥 銕馯霦卝覆寷奓 ㄋ 奓ㄋ嚬 𫔶撰劝 龆ㄌ劵匧唾 霦銕皪纥 銕馯

匧 奓嵴馯 硹 宯绚篭寷奓 龆馯煣嶄勮 ㄌ愐藷 霦銕皪纥 銕馯奓
！锐崡嵴 ！锐剴嫇槓欪夑榦 銕繟熊撰溱炓ㄌ驘奵 溶繟 欃霦銕皪纥 銕嵴 叛馯睳欈
簬 堣务 N-⺰🅲蝸拃 澴夦夑缼⺯犉 夑缼馯燯 驘ㄌ欃匱藷夑缼 咦霳 Edman
衼尰叀橇钗ㄌ藷簬衼⺯欙 馦 厞 N-⺰🅲 蕾夔簓 藷蝸拃 澴夦褰樾簬衼堥繟驣硵褰樾ㄋ尰

犉 馯吋輷ㄌ 氕裳堓尽馯 PPSQ-51A/53A 尰叀 娐嫇橇钗 Edman 导澺 馦
崡撰 N-⺰🅲馯蝸拃 澴夦褰樾ㄌ 

纡篎谭鸏匧澺霳氕裳堓尽 PPSQ-53A 褰樾匧欪 盎呠 IgG 馯 N-⺰🅲蝸拃 澴夦 靁匱
IgG 靁 ㄋ 劕鼡 痩 咦霳 SDS-PAGE 詂屓聆嵴馯夑鼂 逢屜欙 SDS-PAGE 副馯聆
嵴 靅 孧奉 PPSQ 瘺咦霳馯 PVDF 副 妥剰瘺 馯夑缼聆嵴 娅聆奉 PPSQ 蝸拃
澴夦夑缼ㄌ纡篎橇钗匧詂屓 馦 聆嵴蝸拃 澴夦夑缼 尰呮劵霦銕皪纥 銕 N-⺰🅲蝸拃 澴
夦夑缼馯澺霳咺ㄌ  

1 橇 夑 
1.1 叅怸  

PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 12% 

trimethylamine solution (Wako Code 200-20021) 25% trifluoroacetic acid (Wako Code
204-20041) PTH-amino acids mobile phase (Wako Code 168-27351) Trifluoroacetic acid 
(Wako Code 207-20031) Glass fiber disks, TFA treated (Wako Code 072-06461) Wakopak 
Wakosil-ⓎPTH- 4.6 × 250 mm  (Wako Code 235-63951) PTH-amino acids mixture 
standard (Wako Code 165-27361) Ethyl acetate (Wako Code 052-09041) 1-chlorobutane 
(Wako Code 033-24371) 
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37% acetonitrile solution (Wako Code 018-26041) 欪 IgG 盎呠 (Wako Code 140-09511) 
Polybrene (Sigma Code S2667) 
1.3 聆嵴奵撁锐 

盎呠馯拃纡缨 繟 2 鼡 H 崡 L ㄌ模箪盎呠馯夑榦 漞擌 150 KDa
匱驣硵 馦 N-⺰🅲蝸拃 褰澴ㄌ焮咦霳 PPSQ 夑缼 IgG 粚 埐咦霳 SDS-PAGE 欙 20 

pmol IgG H 崡 L 夑鼂 敱愿 1 瘺鸏 逢屜欙 SDS-PAGE 靅 孧 PPSQ 馯 PVDF 敱愿
2 欙 L 熅褰 夑妥剰 堃 PPSQ 导澺怸务 樚 敥导澺怸ㄌ 

 
愿 1 SDS-PAGE 夑鼂 IgG H 崡 L  

 
愿 2 SDS-PAGE 靅 孧 PVDF 副聆嵴 

2 罏  
愿 3-愿 12 ⺯夑缼欪 IgG 盎呠 L 蝸拃 馯 愿ㄌ靁愿 1 瘺鸏 L N-⺰🅲⺮剣劝燀

钖⺯蝸拃 Asp ⺮匯劝燀钖⺯ Ile 叀藷 硼 奵 10 劝燀钖蝸拃 睹 澴哘蕾⺯ Asp-Ile-Gln-
Met-Thr-Gln-Ser-Pro-Ser-Thrㄌ藷 罏剴锐 罏馯蝸拃 澴夦驨𡎚屓ㄌ      

 
愿 3 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 1 劝燀钖 愿 
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愿 4 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 2 劝燀钖溱墵 愿 

 
愿 5 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 3 劝燀钖溱墵 愿 

 
愿 6 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 4 劝燀钖溱墵 愿 

 
愿 7 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 5 劝燀钖溱墵 愿 

 
愿 8 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 6 劝燀钖溱墵 愿 
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愿 9 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 7 劝燀钖溱墵 愿 

 
愿 10 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 8 劝燀钖溱墵 愿 

 
愿 11 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 9 劝燀钖溱墵 愿 

 
愿 12 PPSQ-53A 夑缼欪 IgG 盎呠 L N-⺰🅲蝸拃 ⺮ 10 劝燀钖溱墵 愿 

 

3  
纡篎澺霳 PPSQ-53A 痩娃夑缼匧欪 IgG 盎呠 L 馯 N-⺰🅲馯奵 10 劝蝸拃 澴夦 罏

剴锐 剣 糄咦霳 PPSQ 尰叀脧褰 馦 馯 N-⺰🅲澴夦 ⺯霦銕皪纥 銕鰽封崡 硹！锐
务堥繟 呮霳馯夑缼癗蚪ㄌ 
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澺霳 馦 褰澴叅 PPSQ-53A 褰樾 卿 ！堸駳霦 愐榦

尉呠-盎呠 屓 馦馯 N-⺰🅲蝸拃 澴夦 

禬 纡篎 SDS-PAGE 嬤匯辤拃鲱 - 劇辔 壒 靅袲 欃 屓 馦 銕
卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦 夑鼂屜 靅 孧 PVDF 嘆蝩勥辔 副
妥夔驘翶绱漀 澺霳 馦 褰澴叅 PPSQ-53A 褰樾 N-⺰🅲奵 15 劝蝸拃 馯澴夦 罏剴锐
澴夦剣 匧藷簬衼馯墢鲷犉 殙鸏匧 卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦馯夑缼

罏ㄌ 

堟 馦 褰澴叅 PPSQ-53A N-⺰🅲蝸拃 澴夦 卿 ！堸駳霦 愐榦尉呠-盎呠
屓 馦 

 

卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦 嵴屙齜劵濼羞 絘髐霳袟欕觃 篎屙劵
Conbercept ⺯簙剣去馯盎 VEGF ！堸駳霦 愐榦 屓 馦 劵务愾 劝 熠劂

靨孞霦 愾 霳屙馯睂繟堉 劶鯲 卝绅馯霦銕 I 簙 劬澫霳匱衖韡謢犉潿 驨堟犉
篠尊犉 AMD ㄌ呮劵驣硵袟欕 馯 馦 銕 銕馯 N-⺰🅲蝸拃 澴夦褰樾⺯ 嵴
硹馯 哘研ㄌ纡篎殙鸏匧澺霳 馦 褰澴叅 PPSQ-53A 褰樾 卿 ！堸駳霦 愐榦尉呠

-盎呠 屓 馦馯 N-⺰🅲蝸拃 澴夦馯簬衼寷 罏ㄌ 簬衼穸呮𬴂嬽ㄋ脧褰⾝筱尰 尰呮劵
霦銕 銕 N-⺰🅲蝸拃 澴夦夑缼馯澺霳審 ㄌ 

  

1. 橇 夑 
1.1 叅怸 

馦 褰澴叅 PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 
12% trimethylamine solution (Wako Code 200-20021) 
25% trifluoroacetic acid (Wako Code 204-20041) 
PTH-amino acids mobile phase (Wako Code 168-27351) 
Trifluoroacetic acid (Wako Code 207-20031) 
Wakopak Wakosil-ⓎPTH- 4.6 × 250 mm (Wako Code 235-63951)      
PTH-amino acids mixture standard (Wako Code 165-27361) 
Ethyl acetate (Wako Code 052-09041) 
1-chlorobutane (Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) 
PVDF 嘆蝩勥辔 鴍匷擐 Code FFP32  
聆嵴 卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦宯觃 

1.3 聆嵴奵撁锐 



 

 

欙聆嵴 SDS-PAGE 嬤匯辤拃鲱 - 劇辔 壒 靅袲 夑鼂屜 靅 孧 PVDF
副 咦霳効糭 群觃群 熅 逢絴潽屜妥夔 夑绱漀 樚 奉导澺怸副 夑缼 褰 聆

嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦ㄌ 

1.4 PPSQ 夑缼绱叙 
PVDF 夑缼莲炩 燀钖箤 劵 16 ⺮剣劝燀钖割審剴导澺 ㄌ 
 

2 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿 

褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢 耠墢褰 詂屓翶墢嵴愿 愿 1ㄌ 

 

愿 1 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  

2.2 卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦 N-⺰🅲蝸拃 澴夦夑缼 愿 
卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦袟欕觃宯觃馯 N-⺰🅲褰澴 罏 愿 2ㄌ敱愿

瘺鸏 N-⺰🅲⺮剣劝燀钖⺯ Ser ⺮匯劝燀钖⺯ Asp 叀藷 硼 奵 15 劝燀钖蝸拃 睹 澴哘
蕾⺯ Ser-Asp-Thr-Gly-Arg-Pro-Phe-Val-Glu-Met-Tyr-Ser-Glu-Ile-Pro 剴锐 澴夦剣 ㄌ 
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愿 2 卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦馯 N-⺰🅲蝸拃 澴夦夑缼 愿 
愿务 DTTㄋDMPTUㄋDPTU 劵导澺妭卝銕  

3  
纡篎澺霳 馦 褰澴叅 PPSQ-53A 欃 卿 ！堸駳霦 愐榦尉呠-盎呠 屓 馦袟欕觃

宯觃 N-⺰🅲蝸拃 澴夦夑缼 痩娃褰樾匧聆嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦 罏剴锐
剣 ㄌPPSQ-53A 霳 SPD-M30A 脧褰怸 脧褰⾝筱濚 ㄋ穸呮𬴂唍 ⺯霦銕 銕鰽封崡 硹
！锐务繟姿馯夑缼溤堥ㄌ  
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3.N-⺰🅲銫虆 缨撁锐 靂鲱蝸 擛ㄋ送

蝸 钖嫇欐 寷匯鲱  

澺霳 馦 褰澴叅 PPSQ-53A 褰樾 N-⺰🅲 夑靂鲱蝸 擛

馯 馦 銕馯 N-⺰🅲蝸拃 澴夦 

禬 霦銕呠憄屓痩 馦 粚 N-⺰🅲 呕馯靂鲱蝸 憄 馦 娅溤 龆务尰 夔 ㄌ纡
篎澺霳 馦 褰澴叅 PPSQ-53A 褰樾匧封霦 N-⺰🅲 夑靂鲱蝸 夔 馯 馦 銕 卿

溩怾 奛赠愐榦馯 N-⺰🅲奵 16 劝蝸拃 馯澴夦 罏剴锐 澴夦剣 ㄌ 匧蝸拃
樾犉 聊研啈尼油烾濚 尰叀 鞒吪 聆嵴 N-⺰🅲靂鲱蝸 馯 擛蛬咺ㄌ叀副 糄澺霳 PPSQ-
53A 尰叀褰樾 N-⺰🅲 夑靂鲱蝸 擛馯 馦 馯 N-⺰🅲蝸拃 澴夦ㄌ 

堟 馦 褰澴叅 PPSQ-53A 蝸拃 澴夦 馦 銕 卿 溩怾 奛
赠愐榦 
 

馦 呮劵霦崍馯銕 拃鱺 堣屓痩 映匱 吗啈狾务馯 映檖鰜榦 擌撰箤霦銕馯
映檖鰜榦 ⺯ AUGㄌAUG 呮劵撰 屓痩馯 映啈尼 憄宯聈霦銕务 鰜靂 靂鲱蝸 fMet
憄骢聈霦銕务 劵靂鲱蝸 Met fMet 崡 Met 憄 馦 屓痩娅溤 龆务尰叀 靂鲱蝸
蝸 睆犉憍夔 夔 鑝剴 N-⺰🅲⺮匯呕馯蝸拃 哥 擌欪寷 霦 绱叙繟堟 告尉奵

煣嶄繎擌[1]ㄌMet 馯夔 鑝 髗⺮匯呕蝸拃 哥 馯揚擌 呗 告焮⺮剮呕蝸拃 ⺯ Pro
粚 夔 鑝太 納 盄奓ㄌ敱罏 Met 夑夔 太 馦 歝吐榵憄 Met 映崡 Met 映
劕鼡 煊炩ㄌ 

纡篎叀 馦 銕 卿 溩怾 奛赠愐榦袟欕觃宯觃劵咺 谭鸏匧澺霳 馦
褰澴叅 PPSQ-53A N-⺰🅲靂鲱蝸 夑 擛馯 馦 夑缼馯簬衼崡 罏 尰呮劵藷 霦
銕 銕聆嵴夑缼粚馯審 ㄌ  

  

1. 橇 夑 
1.1 叅怸 

馦 褰澴叅 PPSQ-53A 

1.2 奨崡聆嵴 



 

27 
 

5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 
12% trimethylamine solution (Wako Code 200-20021) 
25% trifluoroacetic acid (Wako Code 204-20041) 
PTH-amino acids mobile phase (Wako Code 168-27351) 
Trifluoroacetic acid (Wako Code 207-20031) 
Wakopak Wakosil-ⓎPTH- 4.6 × 250 mm (Wako Code 235-63951)    
PTH-amino acids mixture standard (Wako Code 165-27361) 
Ethyl acetate (Wako Code 052-09041) 
1-chlorobutane (Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) 
PVDF 嘆蝩勥辔 鴍匷擐 Code FFP32  
聆嵴 卿 奛赠愐榦宯觃   

1.3 聆嵴奵撁锐 
卿 奛赠愐榦宯觃岋繟 馦 鿍樾奨崡剣樾 騥夑 尰 吐潽皏夑缼ㄋ矼橯叅怸

欃聆嵴 騥撁锐ㄌ妥夔 焮擌欪馯 PVDF 筚堃 13 mm 尰矿 炩 诔擞堸 诔
擞 PVDF 纆副 匱 1.5 mL 鼂燭！务 剴 20 mL 聏 堣厩 聏⼘尰 馯袟欕怸剣 缨
痩 奓 騥 愿 1 ㄌ澺霳齪觃罡憄 诔擞堸娅堃 100 μL 馯靂 袟欕怸簲宐咦靂

PVDF 撑剣蕾 欃 PVDF 褙嫇 專 聆嵴娅螋齰 100 μL 娅堃 诔擞
堸 袟欕怸簲宐 觃呠褣壽 馦 太 屓憄 PVDF 副 娅堃 100 μL 馯 0.1% TFA 讀觃 袟
欕怸簲宐 PVDF 副虉靼馯騥夑 讀觃剣 硓壽 撑 3 蕾ㄌ欙 诔擞眎炏專壽 PVDF
逢絴潽屜妥 夑 妥夔剣嬮擌欪馯 PVDF 樚 奉导澺怸副 夑缼 褰 聆嵴 N-⺰
🅲奵 16 劝蝸拃 馯澴夦ㄌ 

 

             
愿 1 奓 馦 騥  

1.4 PPSQ 夑缼绱叙 
PVDF 夑缼莲炩 燀钖箤 劵 17 ⺮剣劝燀钖割審剴导澺 ㄌ 
 

2 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿ㄌ 

劵欃 19 鼡 PTH-蝸拃 耠墢 埐褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢褰 詂屓
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翶 墢 嵴 愿 愿 2 ㄌ

 
愿 2 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  

2.2 聆嵴 N-⺰🅲蝸拃 澴夦夑缼 愿 
卿 溩怾 奛赠愐榦馯 N-⺰🅲蝸拃 澴夦夑缼 罏 愿 3ㄌ敱愿瘺鸏 聆嵴蛡

劝燀钖憮榵憄劕劝啈尼油 ⺮剣劝燀钖劶油劵 Metㄋ妭油劵 Ala ⺮匯劝燀钖劶油劵 Alaㄋ妭油
劵 Pro ⺮剮劝燀钖劶油劵 Proㄋ妭油劵 Ala 纡燀钖 Pro 馯啈尼烾濚尨蛬 Ala 壽割 20%
尰 剴劕鼡蝸拃 馯愌筌鑝割屗繟堟 ⺮愇劝燀钖劶油劵 Alaㄋ妭油劵 Arg 哘蕾 硼 聆嵴
奵 16 劝燀钖蝸拃 澴哘蕾⺯ Met-Ala-Pro-Ala-Arg-Ser-Pro-Ser-Pro-Ser-Thr-Gln-Pro-Trp-
Glu-His 崡 Ala-Pro-Ala-Arg-Ser-Pro-Ser-Pro-Ser-Thr-Gln-Pro-Trp-Glu-His-Val 剴锐 澴夦
(Met)-Ala-Pro-Ala-Arg-Ser-Pro-Ser-Pro-Ser-Thr-Gln-Pro-Trp-Glu-His-Val-剣 ㄌ厞啈尼烾濚绷
骆 劕绱 馯蛬咺擌 劵 2:1 Met 映 Ala 映 ㄌ研篎鎺盟 [1] 焮 N-⺰🅲⺮匯呕馯
蝸拃 劵 Ala 粚 ⺰🅲 Met 馯夔 鑝擌匱 90% 告 夔 鑝吐 ⺮剮呕馯 Pro 納 盄奓 剴
纡橇 櫈奉馯 罏剣 纡橇 务 Ala 映 馯蛬咺 呗匱 90% ㄌ 袟琍馯⺯ 靁匱割
屗蝸拃 馯愌筌鑝繟溱炓 焮聆嵴务榵憄劕绱 剾夑滎蛬咺溱奃割擌粚 尰 吐詂觥蛡劝燀
钖蝸拃 鼡 剴聆嵴 馯焭殥堟 ㄌ瘺叀 欃匱岋繟劕绱 馯聆嵴 蛬咺溱炓 擌
澺霳 馦 褰澴叅 蝸拃 澴夹簓歝 墢鲷ㄌ 
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愿 3 卿 溩怾 奛赠愐榦 N-⺰🅲蝸拃 澴夦夑缼 愿 

3  
纡篎澺霳 馦 褰澴叅 PPSQ-53A 欃 卿 溩怾 奛赠愐榦袟欕觃宯觃 N-

⺰🅲蝸拃 澴夦夑缼 鲷 聆嵴榵憄 N-⺰🅲 Met 擛 蝸拃 澴夦剴锐 啈狾剣 屗粚聊研
劕绱 馯啈尼油烾濚蛬咺 鞒吪 匧 N-⺰🅲 Met 夔 鑝ㄌPPSQ-53A 脧褰⾝筱濚 尰叀驣
硵 N-⺰🅲蝸拃 澴夦夑缼 ⺯霦銕 銕鰽封崡 硹！锐务烾繟姿馯夑缼溤堥ㄌ 
 

審 篎鎺 
[1] Extent of N-terminal methionine excision from Escherichia coli proteins is governed by the side-chain 
length of the penultimate amino acid. Hirel PH, Schmitter MJ, Dessen P, Fayat G, Blanquet S. PNAS.1989. 86 
(21) 8247-8251 
[2] UNIT 11.10 N-Terminal Sequence Analysis of Proteins and Peptides. Kaye D. Speicher, Nicole Gorman, 
and David W. Speicher. Curr Protoc Protein Sci. 2001. 
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澺霳 馦 褰澴叅 PPSQ-53A 褰樾 N-⺰🅲送 蝸 钖嫇欐

嬽埕 盎呠馯 N-⺰🅲澴夦 

禬 N-⺰🅲送 蝸 钖嫇欐 嬽埕 盎呠 銕愐 N-⺰🅲 勔 靁馯 α 蝸拃 割
Edman 衼驣硵 N-⺰🅲褰澴ㄌ纡篎叀滦⻭嬽盎劵咺 娅堃送 蝸 蝸 夔 钖嫇馯
送 蝸 屜 褰樾 N 🅲奵 15 劝蝸拃 澴夦 剴锐 啈狾剣 糄欃 N-⺰🅲送 蝸 钖
嫇欐 聆嵴 寞送 蝸 钖嫇撁锐屜 澺霳 PPSQ-53A 尰叀褰樾 N-⺰🅲蝸拃 澴夦ㄌ 

堟 馦 褰澴叅 PPSQ-53A 蝸拃 澴夦 盎呠 銕 滦⻭嬽盎 送 蝸 钖嫇 

嬽埕 盎呠 銕愐堣 屟犉ㄋ呗 蛦犉 ⺯霦銕奓 卝劈揚 繎爫馯 抒勏剣ㄌ盎呠
銕憄 鰽Ｎ炏封ㄋ劬澫靃盟ㄋ霦卝 硹粚 N-⺰🅲褰澴叀 叛 Edman

衼⺯驘奵霦銕奓嵴 N-⺰🅲褰澴馯翶墢簬衼ㄌ憄盎呠 銕务 繟卄盎呠馯 ㄋ N-
⺰🅲⺮剣劝蝸拃 劵 蝸 E 痰 蝸 Q 逢錆牒剰吐封霦 螋痰 蝸导澺霦痩送

蝸 愿 1 ㄌ靁匱 N-⺰🅲 勔 靁馯 α 蝸拃 憄 Edman 衼褰澴粚 籹衼剴
PITC 炓鲱螅 奨 屓 咦熠 Edman 导澺籹衼 剰寞 割 N-⺰🅲 馦

澴夦夑缼ㄌ 霳銫樾簬衼 N-⺰🅲欐 叀 N-⺰🅲蝸拃 澴夦夑缼ㄌ 
纡篎叀盎呠 銕滦⻭嬽盎 Vectibix 劬澫霳匱衖韡 驣 饊 劵咺 專聆嵴驣硵 N-

⺰🅲褰澴 蠰繟 熠繟筦蝸拃 啈尼 欙聆嵴澺霳送 蝸 蝸 夔 钖嫇馯送 蝸 屜塁
N-⺰🅲褰澴 痩娃褰熠聆嵴 馯 N-⺰🅲蝸拃 澴夦ㄌ   

 
愿 1 N-⺰🅲 蝸 / 蝸 霦痩送 蝸 导澺 龆 

1. 橇 夑 
1.1 叅怸 

馦 褰澴叅 PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 
12% trimethylamine solution (Wako Code 200-20021) 
25% trifluoroacetic acid (Wako Code 204-20041) 
PTH-amino acids mobile phase (Wako Code 168-27351) 
Trifluoroacetic acid (Wako Code 207-20031) 
Wakopak Wakosil-ⓎPTH- 4.6 × 250 mm (Wako Code 235-63951)      
PTH-amino acids mixture standard (Wako Code 165-27361) 
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Ethyl acetate (Wako Code 052-09041) 
1-chlorobutane (Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) 
Pfu Pyroglutamate Aminopeptidase 送 蝸 蝸 Takara code 7334  
PVDF 嘆蝩勥辔 鴍匷擐 Code FFP32  
聆嵴 滦⻭嬽盎 Vectibix 袟欕觃 20 mg/mL N-⺰🅲钖嫇欐  

1.3 聆嵴奵撁锐 
專 10 μg 滦⻭嬽盎袟欕觃聆嵴 SDS-PAGE 嬤匯辤拃鲱 劇辔 壒 靅袲 夑

鼂屜 靅 孧 PVDF 副 咦霳効糭 群觃 群 熅 逢絴潽屜妥夔 绱漀 樚 奉
导澺怸副 夑缼 褰 聆嵴 N-⺰🅲奵 5 劝蝸拃 馯澴夦ㄌ 

專 20 μg 聆嵴 娅堃 1×覃嫇 塻觃ㄋ0.1% Tween-20 唗讀呮霳 ㄋ5 mU 送 蝸 蝸
娅螋 奉 100 μL 75Ⓘ槮 6 hㄌ專槮 卝銕 SDS-PAGE 靅袲崡靅 孧 妥夔

绱漀 樚 奉导澺怸副 夑缼 褰 聆嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦ㄌ 

1.4 PPSQ 夑缼绱叙 
夑缼莲炩 PVDF 
燀钖箤 纞 夔送 蝸 撁锐聆嵴燀钖箤劵 6 寞送 蝸 钖嫇撁锐聆嵴燀钖箤劵 16

堣务⺮剣劝燀钖割審剴导澺ㄌ 

2 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿 

劵 耠墢 埐褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢褰 詂屓翶墢嵴愿 愿 2ㄌ 

 

愿 2 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  

2.2 聆嵴驣硵靅 孧屜 N-⺰🅲褰澴馯 愿 
欙聆嵴驣硵靅 孧 PVDF 副 妥夔 绱漀樚 PPSQ-53A 副 褰樾 N-⺰🅲奵 5 劝

蝸拃 馯澴夦 罏 愿 3ㄌ靁愿尰鯲 聆嵴纞脧褰奉繟筦啈尼油 ⺯靁匱聆嵴 N-⺰🅲
送 蝸 钖嫇欐 割 Edman 导澺 籹衼驣硵 馦 褰澴叅 N-⺰🅲褰澴ㄌ 
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愿 3 纞 夔送 蝸 撁锐馯滦⻭嬽盎 N-⺰🅲蝸拃 澴夦夑缼 愿 

2.3 聆嵴夔送 蝸 屜 N-⺰🅲蝸拃 澴夦夑缼 愿 

欙聆嵴澺霳送 蝸 蝸 寞送 蝸 钖嫇撁锐屜 愿 4 褰樾 N-⺰🅲奵 15
劝 蝸 拃 馯 澴 夦 罏 敱 愿 5 瘺 鸏 ㄌ 靁 愿 尰 鯲 聆 嵴 N- ⺰ 🅲 蝸 拃 澴 夦 劵
VQLQESGPGLVKPSE 剴锐 澴夦剣 QVQLQESGPGLVKPSE N-⺰🅲⺮剣劝蝸拃 Q 送

蝸 夔 ㄌ 
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愿 4 送 蝸 蝸 夔寞送 蝸  
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愿 5 滦⻭嬽盎夔送 蝸 屜馯 N-⺰🅲蝸拃 澴夦夑缼 愿 

3  
纡篎澺霳送 蝸 蝸 欃 N-⺰🅲愐送 蝸 钖嫇 欐 馯盎呠 銕滦⻭嬽盎 夔送

蝸 屜 咦霳 馦 褰澴叅 PPSQ-53A 褰樾 N-⺰🅲蝸拃 澴夦 罏剴锐 啈狾剣 糄
PPSQ-53A 尰叀脧褰 吿 銕馯 N-⺰🅲蝸拃 澴夦 ⺯霦銕皪纥 銕鰽封崡 硹！锐务烾繟姿
馯夑缼溤堥ㄌ 
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澺霳 馦 褰澴叅 PPSQ-53A 脧褰讀 Lysozyme 馯 N-

⺰🅲蝸拃 澴夦 

禬 讀 Lysozyme ⺯靁 18 鼡 129 劝 缨痩馯蝸拃 堣务⺮ 6 劝崡⺮ 127 劝蝸拃
馯嬮 蝸 糎煊痩匯鲱 ㄌ劵匧褰樾 Lysozyme 馯 N-⺰🅲蝸拃 澴夦 澺霳 DTT 匯鲱
崡 4-勥辔屹庈欙 Lysozyme 宯辤拃嫇屜 塁咦霳 馦 褰澴叅 PPSQ 褰熠匧 N-⺰🅲奵 7
劝蝸拃 澴夦 剴锐 罏剣 ㄌ 咦霳 PPSQ 驣硵夑缼 Lysozyme 太脧褰割奉 痩匯鲱
馯嬮 蝸 馯 霦銕 糄匯鲱 宯辤拃嫇馯燯 犉ㄌ纡咺尰劵夑缼岋繟匯鲱 馯 馦 痰
撰 蝸拃 澴夦聆嵴粚碻哔審 ㄌ 
堟 馦 褰澴叅  PPSQ-53A  蝸拃 澴夦  讀 Lysozyme 
 

讀 Lysozyme ⺯剣鼡剽 呮霳匱燊霦銕 搓馯螋 寳齜 搓讀 堥繟盎
覃軟ㄋ盎頱蛦ㄋ揚娅埚⾴姿𫔶 锐呮霳 堥繟霦銕驨橿犉敥ㄋ欃 籹奛赠ㄋ籹蛦犉𫔶銫輷ㄌ

驘奵溶 憄嬒槓 抒ㄋ 嵴霦卝 抒熠奉澗袇澺霳ㄌ堣劶 呮霳媨睉 1ㄋ霳匱鞂鼆寷螋霦娐銕
靁锋 ㄋ绉 𫔶 炴 馦顯ㄋ 軟𫔶頢頱馯衖韡崡 筦罏納 ㄌ2ㄋ盎頱蛦 欃褣琩ㄋ

辒崡崋岥 頢頱寷螋霦娐銕务馯頱蛦犉頢頱 繟納 馯 衖筦罏ㄌ3ㄋ剴盎霦 銕屓澃霳
粚堥繟揚筦娃 尰 焮墵欮盎霦 馯霳 叀 藵卝霦 ㄌ讀 ⺯靁 18 鼡 129 劝

缨痩馯蝸拃 堣务⺮ 6 劝崡⺮ 127 劝蝸拃 馯嬮 蝸 糎煊痩匯鲱 ㄌ纡篎谭鸏匧咦霳
PPSQ-53A 褰樾岋繟匯鲱 馯讀 N-⺰🅲蝸拃 馯澴夦馯簬衼ㄌ焮匯鲱 榵憄粚 拃匱
Edman 衼馯蝸拃 褰澴 埐欙匯鲱 宯辤拃嫇 塁 澴夦夑缼 岁太  靁
匱 Edman 衼割 欙匯鲱 夔剰 脧褰割奉煊痩匯鲱 馯嬮 蝸 馯澴夦ㄌ     

纡篎尰呮劵堥繟匯鲱 馯 馦 崡撰 N-⺰🅲蝸拃 澴夦夑缼 審 ㄌ  

1 橇 夑 
1.1 叅怸  

PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 12% 

trimethylamine solution (Wako Code 200-20021) 25% trifluoroacetic acid (Wako Code
204-20041) PTH-amino acids mobile phase (Wako Code 168-27351) Trifluoroacetic acid 
(Wako Code 207-20031) Glass fiber disks, TFA treated (Wako Code 072-06461) Wakopak 
Wakosil-ⓎPTH- 4.6 × 250 mm  (Wako Code 235-63951) PTH-amino acids mixture 
standard (Wako Code 165-27361) Ethyl acetate (Wako Code 052-09041) 1-chlorobutane 
(Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) Polybrene (Sigma Code S2667) 
聆嵴 讀 Lysozyme Sigma, Code L6876  
1.3 聆嵴奵撁锐 
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匯鲱 馯 宯辤拃嫇 欙讀 Lysozyme 奓痩 100 pmol/µL 剴 25 µL 0.1 mol/L Tris-
HCl Buffer 崡 3 µL 0.1 mol/L DTT 匯鲱 詂屓 56Ⓘ螋襩 1 欪粚屜 塁剴 4% 4-勥
辔屹庈 90%勥 10% 0.1 mol/L Tris-HCl Buffer 3 µL 詂屓 60Ⓘ螋襩 1 欪粚屜 娅螋 14 µL

痩褸濚劵 10 pmol/µLㄌ欙 5 µL 聆嵴诱奉 PVDF 副 堃 PPSQ 导澺怸务 樚 敥导澺
怸ㄌ 

劵匧剴纞 匯鲱 宯辤拃嫇馯聆嵴 蛬 橇 务勮夑缼匧纞 撁锐馯讀 聆嵴ㄌ 

2 罏  
敱愿 1 崡愿 2 瘺鸏 咦霳 PPSQ 夑缼 DTT 崡 4-勥辔拃屹庈 宯辤拃嫇馯 Lysozyme 熠

奉 N-⺰🅲奵 7 劝蝸拃 澴夦ㄌ靁匱 Lysozyme 憄堣⺮ 6 劝崡⺮ 127 劝蝸拃 馯嬮 蝸 煊痩匯
鲱 宯辤拃嫇屜 堣务⺮ 6 劝燀钖劵勥辔拃屹庈嫇馯嬮 蝸 馯 霦銕 翶 劵 PEC
壽油粚 9.296 minㄌ聊研夑缼 罏 Lysozyme 熠 N-⺰🅲奵 7 劝蝸拃 澴夦劵 Lys-Val-Phe-
Gly-Arg-Cys-Glu 藷澴夦剴 Lysozyme 馯蝸拃 澴夦剣 ㄌ 

 
愿 1 PPSQ-53A 夑缼 宯辤拃嫇馯 Lysozyme 馯⺮ 1 ⺮ 4 劝燀钖馯蝸拃 溱墵 愿 

 
愿 2 PPSQ-53A 夑缼 宯辤拃嫇馯 Lysozyme 馯⺮ 5 ⺮ 7 劝燀钖馯蝸拃 溱墵 愿 

 

愿 3 崡愿 4 ⺯ PPSQ 夑缼纞 宯辤拃嫇撁锐馯 Lysozyme 馯溱墵 愿ㄌ堣务⺮ 1 奉⺮
5 劝燀钖寷⺮ 7 劝燀钖熠奉馯 罏剴 宯辤拃嫇馯 Lysozyme 驨屗ㄌ告憄⺮ 6 劝燀钖粚纞脧褰
奉驨澺蝸拃 霦銕 ⺯靁匱 Lysozyme ⺮ 6 劝崡⺮ 127 劝蝸拃 馯嬮 蝸 煊痩匯鲱

逢 Edman 衼 欙⺮ 6 崡⺮ 7 劝蝸拃 勏 馯 夔簓 告割 欙匯鲱 夔簓 筢 專
割壽 ATZ-Cys 2- 蝸拃恚巩幃 -嬮埒蝸 ㄌ愐藷 夑缼漀繟匯鲱 馯 馦 痰撰
埐鼂 欙匯鲱 宯辤拃嫇屜 塁咦霳 PPSQ 蝸拃 澴夦夑缼ㄌ⺐撦 勮尰叀咦霳 PPSQ
憄 馯 宯辤拃嫇龆澴 欃藷 聆嵴 夑缼ㄌ  
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愿 3 PPSQ-53A 夑缼纞 宯辤拃嫇馯 Lysozyme 馯⺮ 1 ⺮ 4 劝燀钖馯蝸拃 溱墵 愿 

 
愿 4 PPSQ-53A 夑缼纞 宯辤拃嫇馯 Lysozyme 馯⺮ 5 ⺮ 7 劝燀钖馯蝸拃 溱墵 愿 

 

3  
纡篎澺霳 PPSQ-53A 欃岋繟匯鲱 馯讀 Lysozyme 匧 N-⺰🅲蝸拃 澴夦夑缼ㄌ焮

夑缼岋繟匯鲱 馯 馦 痰撰 聆嵴馯蝸拃 澴夦粚 纡簬衼尰呮劵審 ㄌ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

41 
 

澺霳 馦 褰澴叅 PPSQ-53A 欃嚲卝 Oxytocin 匯鲱 憄

宯辤拃嫇寷 N-⺰🅲蝸拃 澴夦夑缼 

禬 劵匧𬴂唍爫 憍褰樾岋繟匯鲱 馯撰 N-⺰🅲蝸拃 澴夦 纡篎叀嚲卝 Oxytocin 劵
咺 谭鸏匧咦霳 PPSQ-53A 匯鲱 憄 宯辤拃嫇崡蝸拃 澴夦夑缼馯 龆ㄌ橇 罏納
鸏痩娃褰熠匧 匯鲱 憄 宯辤拃嫇熠奉馯嬮 蝸 馯 霦銕 ⺐撦 堣蝸拃 澴夦 罏勮
剴 Oxytocin 橇 馯蝸拃 澴夦 罏剣 匧藷簬衼馯墢鲷犉ㄌ 
堟 馦 褰澴叅  PPSQ-53A  蝸拃 澴夦  憄 匯鲱 宯辤拃嫇  嚲卝 Oxytocin 
 

嚲卝 Oxytocin ⺯⺮剣劝卿溤堉屓痩痩娃馯堥繟霦銕褙犉馯勬 赠 堥繟奛赠橞 崡
唗橞 痩郵馯霦锐呮霳 澗袇澺霳剴嚲卝ㄋ炴卝崡 藵卝屜壽 ㄌ嚲卝 靁 9 劝蝸拃 痩
堣务劕劝嬮 蝸 憄 1,6 呕 痩剣劝匯鲱 夑榦 劵 1007 憄 觃燀钖务叀 靁 馯煊炩榵
憄ㄌ欃匱榵憄匯鲱 馯 馦 痰撰 蝸拃 澴夦夑缼粚 埐 匯鲱 辤拃嫇导澺ㄌ
纡篎澺霳氕裳 馦 褰澴叅 PPSQ-53A 欃 Oxytocin 匯鲱 憄 宯辤拃嫇屜驣硵 蝸
拃 澴夦褰樾 籹 鼂 馯匯鲱 宯辤拃嫇 龆 穸呮𬴂唍ㄌ    

纡篎尰呮劵堥繟匯鲱 馯 馦 崡撰 N-⺰🅲蝸拃 澴夦夑缼 審 ㄌ纡篎尰呮劵
堥繟匯鲱 馯 馦 崡撰 N-⺰🅲蝸拃 澴夦夑缼 審 ㄌ  

1 橇 夑 
1.1 叅怸  

PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 12% 

trimethylamine solution (Wako Code 200-20021) 25% trifluoroacetic acid (Wako Code
204-20041) PTH-amino acids mobile phase (Wako Code 168-27351) Trifluoroacetic acid 
(Wako Code 207-20031) Glass fiber disks, TFA treated (Wako Code 072-06461) Wakopak 
Wakosil-ⓎPTH- 4.6 × 250 mm  (Wako Code 235-63951) PTH-amino acids mixture 
standard (Wako Code 165-27361) Ethyl acetate (Wako Code 052-09041) 1-chlorobutane 
(Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) Polybrene (Sigma Code S2667)
聆嵴 嚲卝 Oxytocin Sigma, Code O3251  
1.3 奨崡聆嵴墢撆簬衼 

宯辤拃嫇 奨 痩劵 0.16% 4-勥辔拃屹庈ㄋ0.08% 剮剤拃 ㄋ80%勥 讀觃ㄌ欙聆嵴
Oxytocin 奓褸濚劵 10 pmol/µL 馯讀觃 娅聆嵴奉 壒 撁锐 馯钥闪 副 娅堃副

宯辤拃嫇 奨 10 µL 籹 潽醋 皀 PPSQ-53A 务 PE 夑缼龆澴ㄌ  

2 罏  
敱愿 1 崡愿 2 劵 Oxytocin 匯鲱 憄 辤拃嫇崡蝸拃 澴夦夑缼馯 罏 堣务⺮ 1 劝崡
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⺮ 6 劝燀钖劵勥辔拃屹庈嫇馯嬮 蝸 馯 霦銕 翶 劵 PEC 瘺鸏 壽油粚 劵 9.335 min 崡
9.340 minㄌ聊研夑缼 罏 Oxytocin 馯 N-⺰🅲奵 8 劝蝸拃 澴夦劵 Cys-Tyr-Ile-Gln-Asn-Cys-
Pro-Leu 藷澴夦剴 Oxytocin 馯橇 蝸拃 澴夦𡎚屓ㄌ 

 
愿 1 PPSQ-53A 夑缼 Oxytocin 馯⺮ 1 ⺮ 4 劝燀钖馯蝸拃 溱墵 愿 

 
愿 2 PPSQ-53A 夑缼 Oxytocin 馯⺮ 5 ⺮ 8 劝燀钖馯蝸拃 溱墵 愿 

 

3  
纡篎澺霳 PPSQ-53A 欃嚲卝 Oxytocin 匯鲱 憄 宯辤拃嫇 褰樾 N-⺰🅲蝸拃

澴夦 褰熠馯蝸拃 澴夦 罏剴 Oxytocin 橇 蝸拃 澴夦 罏剣 匧藷簬衼馯墢鲷犉
澺霳藷簬衼尰𬴂唍憍 岋繟匯鲱 馯霦銕 N-⺰🅲蝸拃 澴夦夑缼ㄌ 
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4. 岋 騥馯 騥撁锐 

澺霳 馦 褰澴叅 PPSQ-53A 褰樾 馦 銕袟欕霳 卿

唗 宯觃馯 N-⺰🅲蝸拃 澴夦 

禬 馦 銕袟欕霳 卿唗 宯觃 CHO 岋繟 褸濚騥夑寷 馦 鿍樾奨
割 驣硵霳匱 N-⺰🅲蝸拃 澴夦夑缼ㄌ纡篎奁霳 奓 騥 欃聆嵴 騥撁锐屜澺霳 馦

褰澴叅 PPSQ-53A 褰樾 N-⺰🅲奵 15 劝蝸拃 馯澴夦 罏剴锐 澴夦剣 匧藷簬衼
馯墢鲷犉 糄纡簬衼尰叀橇钗欃岋 褸濚騥夑馯 馦 銕馯 N-⺰🅲蝸拃 澴夦夑缼ㄌ 
堟 馦 褰澴叅  PPSQ-53A  蝸拃 澴夦  馦 銕  卿唗  
 

剴吗 欪夑榦 銕驨蛬 馦 銕愐堣 褙犉ㄋ 銫炓犉ㄋ呗蛦犉 霦銕娃 糄鲷
繟奁匱劬澫澺霳 ⺯驘奵 銕鰽封馯辒輷ㄌ 卿唗 rh-EPO ⺯繎粉澺霳匱劬澫馯拃
愐溤龆 銕勏剣 霳匱 娃 割堉瘺 媨睉璤犉 娃 🅪 觃 缼ㄋ 缼衖韡
寷 缼頱卿ㄌ呮劵驣硵袟欕 馯 馦 銕 嵴馯 N-⺰🅲蝸拃 痩⺯堣 憮剣犉馯

硹哘研 欃 嵴 寷樚堉犉馯夹樾歊劵 ⺯宯鰽 寷叨奓 靃盟叀寷皜蕾 硹馯燯
箤研ㄌEdman 衼⺯驘奵驣硵 N-⺰🅲蝸拃 澴夦夑缼馯劶 簬衼 澺霳氕裳堓尽馯
馦 褰澴叅 PPSQ-51A/53A 尰叀 娐嫇橇钗 Edman 导澺 馦 崡撰 N-⺰🅲馯
蝸拃 澴夦褰樾ㄌ纡篎谭鸏匧澺霳 馦 褰澴叅 PPSQ-53A 褰樾袟欕霳 卿唗 宯觃 CHO

馯 N-⺰🅲蝸拃 澴夦馯簬衼寷 罏ㄌ 簬衼穸呮𬴂嬽ㄋ脧褰⾝筱尰 尰呮劵霦銕皪纥
銕 N-⺰🅲蝸拃 澴夦夑缼馯澺霳審 ㄌ  

1 橇 夑 
1.1 叅怸  

PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 12% 

trimethylamine solution (Wako Code 200-20021) 25% trifluoroacetic acid (Wako Code
204-20041) PTH-amino acids mobile phase (Wako Code 168-27351) Trifluoroacetic acid 
(Wako Code 207-20031) Glass fiber disks, TFA treated (Wako Code 072-06461) Wakopak 
Wakosil-ⓎPTH- 4.6 × 250 mm  (Wako Code 235-63951) PTH-amino acids mixture 
standard (Wako Code 165-27361) Ethyl acetate (Wako Code 052-09041) 1-chlorobutane 
(Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) PVDF 嘆蝩勥辔 鴍匷擐
Code FFP32 聆嵴 袟欕霳 卿唗 宯觃 CHO  
1.3 聆嵴奵撁锐 
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妥夔 焮擌欪馯 PVDF 筚堃 13 mm 尰矿 炩 诔擞堸 诔擞 PVDF 纆副
匱 1.5 mL 鼂燭！务 剴 20 mL 聏 堣厩 聏⼘尰 馯袟欕怸剣 缨痩 奓 騥 愿 1 ㄌ
澺霳齪觃罡憄 诔擞堸娅堃 100 μL 馯靂 袟欕怸簲宐咦靂 PVDF 撑剣蕾
欃 PVDF 褙嫇 專 聆嵴娅螋齰 100 μL 娅堃 诔擞堸 袟欕怸簲宐 觃呠褣壽

馦 太 屓憄 PVDF 副 娅堃 100 μL 馯 0.1% TFA 讀觃 袟欕怸簲宐 PVDF 副虉靼馯
騥夑 讀觃剣 硓壽 撑 3 蕾ㄌ欙 诔擞眎炏專壽 PVDF 逢絴潽屜妥 夑 妥
夔剣嬮擌欪馯 PVDF 樚 奉导澺怸副 夑缼 褰 聆嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦ㄌ 

 

 
愿 1 奓 馦 騥  

1.4 PPSQ 夑缼绱叙 
PVDF 夑缼莲炩 燀钖箤 劵 16 ⺮剣劝燀钖割審剴导澺 ㄌ 
  

2 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿 

劵欃 19 鼡 PTH-蝸拃 耠墢 埐褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢褰 詂屓
翶墢嵴愿 愿 2ㄌ 

 
愿 2 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  

2.2 卿唗 N-⺰🅲蝸拃 澴夦夑缼 愿 
卿唗 馯夑榦 罴劵 165 劝蝸拃 痩馯 ⺮ 7 呕剴⺮ 161 呕ㄋ⺮ 29 呕剴⺮

33 呕嬮 蝸 勏 煊痩劕欃匯鲱 ㄌㄔ薈褈 堦ㄕ9.0 鉒务 樾澺霳 Edman 衼欃 卿
唗 N-⺰🅲澴夦夑缼 奵 15 劝蝸拃 馯澴夦澺劵 Ala-Pro-Pro-Arg-Leu-Ile-(no 
recovered peak)-Asp-Ser-Arg-Val-Leu-Glu-Arg-Tyrㄌ纡咺务愿 3 崡愿 4 夑奃⺯ 卿唗 N-
⺰🅲蝸拃 夑缼馯宯映 愿崡溱墵 愿 敱愿瘺鸏  N-⺰🅲⺮剣劝燀钖⺯ Ala ⺮匯劝燀
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钖⺯ Pro 叀藷 硼 奵 15 劝燀钖蝸拃 睹 澴哘蕾⺯ Ala-Pro-Pro-Arg-Leu-Ile-(no peak)-Asp-
Ser-Arg-Val-Leu-Glu-Arg-Tyr 剴ㄔ薈褈 堦ㄕ剣 ㄌ 

卿唗 ⺮ 7 呕劵 Cys 愐匯鲱 馯榵憄 憄纞 宯撁锐馯玐墀剰⺮剧劝燀钖割壽
油ㄌ敱罏聆嵴憄夑缼奵娅堃 宯辤拃嫇 奨 0.16% 4-勥辔拃屹庈ㄋ0.08% 剮剤拃 ㄋ80%勥

讀觃 PPSQ-53A 馯匯鲱 憄 宯娃 撁锐 匯鲱 硵馯 Cys 宯呕屹庈勥拃
嫇屜吐憄⺮剧劝燀钖壽钗 Cys 馯 霦油 PEC PTH-屹庈勥拃嬮 蝸 鰽Ｎ 尰叀聊研
塼樾⺯岁憄夑缼奵 匯鲱 馯 宯辤拃嫇撁锐ㄌ 

⺐撦 袟欕霳 卿唗 宯觃岋繟剣樾 馯騥夑寷 馦 鿍樾奨 尰 吐矼橯叅怸潽皏
夑缼 副聆奵 騥撁锐ㄌ吗 馯 騥簬衼⺯憄 诔！副 鼂燭 讀觃 矿 痰咦
霳 奓馯 騥翔 騥 告 劕鼡簬衼奵 粚 姿 屜 痩纡 ㄌ纡篎奁霳 奓馯尰
撑咦霳馯 騥 騥 穸呮𬴂唍 驸粚驸姿 繎擌龆濚憍 呗匧 騥痩纡 尰呮劵 馦

騥馯審 ㄌ 
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47 
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愿 3 卿唗 N-⺰🅲蝸拃 澴夦夑缼 愿 

 

Cycle 1 

Cycle 2 

Cycle 3 

Cycle 4 

Cycle 5 

Ala  Pro 

Pro 

Leu 

Arg 
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愿 4 卿唗 N-⺰🅲蝸拃 澴夦夑缼溱墵 愿 

 

3  
纡篎 奓 騥 欃 馦 銕袟欕霳 卿唗 宯觃 CHO 騥撁锐

澺霳 馦 褰澴叅 PPSQ-53A 卿唗 馯 N-⺰🅲蝸拃 澴夦夑缼 埚匧騥夑潽皏崡
欃叅怸馯矼橯 痩娃褰樾匧聆嵴 N-⺰🅲奵 15 劝蝸拃 馯澴夦 罏剴锐 剣 糄咦霳 PPSQ
尰叀脧褰 馦 馯 N-⺰🅲澴夦 ⺯霦銕皪纥 銕鰽封崡 硹！锐务堥繟 呮霳馯夑缼癗蚪ㄌ  
 
 

Ile 

Ser 

Asp 
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Cycle 6 

Cycle 7 

Cycle 8 

Cycle 9 

Cycle 10 

Cycle 11 

Cycle 12 

Cycle 13 

Cycle 14 

Cycle 15 

Leu 

Val 

Glu 

Arg 
Tyr 
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澺霳 馦 褰澴叅 PPSQ-53A 褰樾 卿 奛赠愐榦馯

N-⺰🅲蝸拃 澴夦 

禬 纡篎欃拃愐溤龆 銕 卿 奛赠愐榦宯觃 騥屜 澺霳 馦 褰澴叅 PPSQ-53A
褰樾 N-⺰🅲奵 16 劝蝸拃 馯澴夦 罏剴锐 澴夦剣 匧藷簬衼馯墢鲷犉 殙鸏匧

卿 奛赠愐榦馯夑缼 罏ㄌ 

堟 馦 褰澴叅 PPSQ-53A N-⺰🅲蝸拃 澴夦 卿 奛赠愐榦 
 

卿 奛赠愐榦袟欕觃 rhG-CSF ⺯副劂 90 潿去鰽奓痩娃馯 愐榦勏
剣 劬澫霳匱 崡衖韡 飶筚韡痰嫇韡屜炴 馯务犉 墵欮頵ㄋ唗 务犉 箤 馯
揚娅 嬒 靨堓 劵驘奵拃愐溤龆 銕务繎堥繟咦霳叛嗥馯剮劝 嵴勏剣 滍憚澺霳奵絚澗

驘奵愾堸繟撰橸叭劈霦卝ㄌ呮劵驣硵袟欕 馯 馦 銕 銕馯 N-⺰🅲蝸拃 澴夦
褰樾⺯ 嵴 硹馯 哘研ㄌ 卿 奛赠愐榦袟欕觃宯觃岋繟 馦 鿍樾奨崡剣樾 騥
夑 驣硵副聆尰 吐矼橯叅怸ㄋ潽皏夑缼 割 驣硵 N-⺰🅲褰澴ㄌ纡篎奁霳 奓 馦
騥 欃聆嵴 騥撁锐屜 澺霳 馦 褰澴叅 PPSQ-53A 褰樾 N-⺰🅲奵 16 劝蝸拃 馯澴
夦 罏剴锐 澴夦剣 ㄌ 簬衼穸呮𬴂嬽ㄋ脧褰⾝筱尰 尰呮劵霦銕 銕 N-⺰🅲蝸拃 澴
夦夑缼馯澺霳審 ㄌ   

 

1. 橇 夑 
1.1 叅怸 

馦 褰澴叅 PPSQ-53A 

1.2 奨崡聆嵴 
5% phenyl isothiocyanate n-heptane solution (Wako Code 161-27341) 
12% trimethylamine solution (Wako Code 200-20021) 
25% trifluoroacetic acid (Wako Code 204-20041) 
PTH-amino acids mobile phase (Wako Code 168-27351) 
Trifluoroacetic acid (Wako Code 207-20031) 
Wakopak Wakosil-ⓎPTH- 4.6 × 250 mm (Wako Code 235-63951)      
PTH-amino acids mixture standard (Wako Code 165-27361) 
Ethyl acetate (Wako Code 052-09041) 
1-chlorobutane (Wako Code 033-24371) 
37% acetonitrile solution (Wako Code 018-26041) 
PVDF 嘆蝩勥辔 鴍匷擐 Code FFP32  
聆嵴 卿 奛赠愐榦宯觃 

1.3 聆嵴奵撁锐 
欙聆嵴齰 屜娅堃 繟 靂 褙嫇馯 PVDF 馯 诔擞堸 娅堃 0.1% TFA 詙裟剮蕾 騥ㄌ



 

 

欙 诔擞眎炏專壽 PVDF 逢絴潽屜妥 夑 妥夔剣嬮擌欪馯 PVDF 樚 奉导
澺怸副 夑缼 褰 聆嵴 N-⺰🅲奵 16 劝蝸拃 馯澴夦ㄌ 

 
愿 1 奓 馦 騥  

1.4 PPSQ 夑缼绱叙 
PVDF 夑缼莲炩 燀钖箤 劵 17 ⺮剣劝燀钖割審剴导澺 ㄌ 
 

2 罏  
2.1 PTH-蝸拃 詂屓翶墢嵴褰 愿 

褰 19 鼡 PTH 蝸拃 馯詂屓翶墢嵴 耠墢 耠墢褰 詂屓翶墢嵴愿 愿 2ㄌ 

 

愿 2 PTH-蝸拃 詂屓翶墢嵴耠墢褰 愿  

2.2 卿 奛赠愐榦 N-⺰🅲蝸拃 澴夦夑缼 愿 
卿 奛赠愐榦馯 N-⺰🅲褰澴 罏 愿 3ㄌ敱愿瘺鸏 N-⺰🅲⺮剣劝燀钖⺯ Met

⺮匯劝燀钖⺯ Thr 叀藷 硼 奵 16 劝燀钖蝸拃 睹 澴哘蕾⺯ Met-Thr-Pro-Leu-Gly-Pro-
Ala-Ser-Ser- Leu-Pro-Gln-Ser-Phe-Leu-Leu 剴锐 澴夦剣 ㄌPPSQ-53A 撆 SPD-M30A 脧
褰怸 脧褰⾝筱濚 夑缼鿍樾尰 ㄌ 



 

 
 

 



 

 
 



 

 
 

 

愿 3 卿 奛赠愐榦馯 N-⺰🅲蝸拃 澴夦夑缼 愿 
愿务 DTTㄋDMPTUㄋDPTU 劵导澺妭卝銕  

 

3  
纡篎澺霳 馦 褰澴叅 PPSQ-53A 欃 卿 奛赠愐榦 N-⺰🅲拃 澴夦夑缼 痩娃褰樾

匧聆嵴 N-⺰🅲奵 16 劝蝸拃 馯澴夦 罏剴锐 剣 ㄌ澺霳 PPSQ-53A N-⺰🅲褰澴脧褰⾝筱濚
ㄋ穸呮𬴂唍 ⺯霦銕 銕鰽封崡 硹！锐务堥繟 呮霳馯夑缼癗蚪ㄌ  

 

 
 

 

 
 
 
 






