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ᶕ ֥ҟ  

֟ҙ Ȃ ῏ ┴̆

Ӟ ԅ ⇔ Ȃ ῏ ̆ ҍ

֟ҙ ̆ל ≠ל ̆ ̆ΐ № ӈȂ 

ᾢ̆ľᴪ Ŀ ꜚ ꜚ ľ׆

Ŀ ҹľ Ŀӂ ľ Ŀ ľ Ῥ Ŀ ̆

Ȃ 

⇔ ҍ ̆ ף ԅ҈ҩ Ȃ20

ҕ Ҭ ̆ ԍѿ ↓ № ⱳ ῏ ̆ №ץ῀ ҹף

ѿ Ȃ20ҕ ̆ľֲ ⅞Ŀ ѿ ↓ľ Ŀ ⱳ̆ᶏ

ץ῀ ҹף ԋ Ȃ 20 ̆ ᵞ ѿף

ȁ № ȁ ץ ҍ ľ Ŀȁ

ľ Ŀȁ ľ Ŀ ѿ ֜ ̆

ԅץ ȁ ҹ ľ ᴪ Ŀ ̆ҹ ῀

ȁ ‰ ᵣ ᶫԅ╠ Ȃ 

ҍ ̆ ȁ ҍ ῤ

̆ ׆ ꜚ № ҹֲ̆ ȁ

ꜚ ⱳ ᴏ ᶫ Ȃ ҍ Όᵩ ῏

ᴰ ȁץᾣ ᵬ ҹҺ ҍף ץ ԑᵬ ╠

̆ҹ ᵣ ȁ῾ ҙҍ Ḡ ᶫԅ Ȃ 

ῤ ᵣ ȁⱳ ̆ └ȁ

ӊѿ Ӟ̆ ⇔ └ ̕ ꜚ № ꜚ Ḥ

̆ ľ Ŀ └ ῏ ̆Ӟ ҍ

Ȃ 

ҍ ȁḤ ̆ Ỳ ĺ ֜ԑ ̆ ֲ

ꜚ ᵬ ̆ ӊ ̆ ꜚֲ ȁ ҍ ̆

Ḇ Ȃ 

₮ ̆ ῀ԅľ Ҋ ҉Ŀ ȁ ȁ

̕ ԅ ľ ȁӥΏȁ Ŀ ᶏ ῏ ̆ҹ
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ӊ ȁ № ⱳ ᶫԅ ľֲ Ŀ ľ ᵣ Ŀ

ȁ Ȃ 

ῒ ̆ ҹ ҍ ⇔ Һ ̆ ‗ ֟ҙ

ľᴪ Ŀ Ҋ ȁ  Ȃל

Ḇ ľ׆ Ŀ ᴰ ֟ҙ ҹ

⇔ ҍ ᴪ ľ ԑꜚ Ŀ Ȃ ץ ‗ ᴪ

ҹ ̆ ľᴪ Ŀ ̆ ҍ⇔

̆ ֲ ᴪ ҳ ֲ ẫ ȁ ȁ ῃ Ὲ῍ Ḡ

̆ Ỳ ֟ҙ ᴪ Ȃ 

ֲץ ẫ ҍ ҹ ̆ѿ ҳ

̆ ѿ ҳ Ҭ ҍ ̆ ľҩ ‰

Ŀ ľ῏ ╠ ẫ Ŀ Ȃ 

҉ ⱴ̆ № └ ‰῾ҙ ̆

֟ᴨ ̆ ᾣ ᵬ ȁ Ῑ ≠ ̆ ҹ ȁ

ᴧ Ῑẫ ῾ ҙᵣ ̆ ҉Ḡ ῃȂ 

ľץ Ŀҹף ῐ ̆ ԅ ҍ

ȁ ̆ ҹ ȁ ҙ

̆ ῒ ῀ ֟ Ȃף ҍ ȁ

̆ ⱴ ׆ ȁ ̆ ῒז ֟ Ȃץ

֜ ҹ ꜚⱬ̆ ȁֲ ֜ԑȁᴏ ╠ ̆

ֲ ⱬȁ ֲ ҹ ҉̆ ҙ└ ֟ҙ Ȃ 

ӊ̆ ȁ ⇔ ȁ ᵣ ף ᴪ Ҍ

⇔ ȁ ᴪ ᴇṿ Ȃ ҍľᴪ Ŀ ⱬ

ȁҍ ̆ ҹ ꜚ ⇔

Ⱶӊ Ȃ 

̂ᵬ ҹҬ ȁҬ ҉ ̃̂ ̔

ľᴪ Ŀ ҍ  ҍ ֟ҙ ל̂ל ̃̃ 

̂ ֲ̔ ̃ 

̔http://news.sciencenet.cn/htmlnews/2015/10/328821.shtm 

http://news.sciencenet.cn/htmlnews/2015/10/328821.shtm
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Ҳ ҟ ‖ ҹЕ Ḧ ӫ 3 ⁯ 2/3 

 

̆ ֲ ȁ ץ ȁⱬ

Ҋ̆Ҭ ҙ Ȃ ľ Ŀ‏ Ҭ ֟ҙ̆

ľ ╕Ŀ Ҋ̆ ̆ ᾣ̙ 

ᵬҹΐ ₃ ӄ ᴰ ᴨ֟לҙ̆Ҭ Ҍ ≠ׂ̔ ҉

Ҭ ֟ ҩ ҙҬ ̕ ῖ Ҋ̆ל

ľҬ Ŀץ ᴑҙ Ҭ ᴑҙ ̕Ҭ ₮ Ὲ̆ל ̆2014

‰ 501ҩ Ҭ̆Ҭ 2.19%̕ ѿ ̆ № ᴍҤ └ ⁞Ҭ

̕҉ ᴇ Ҋ Ḡ ӊלŀŀ 

Ҋ Ҥ ̆ᵖ ᵝ ֲ ̆ ̆ ֲ ȁ ץ

ȁⱬ Ҋ̆Ҭ ҙ Ȃ 

ᴑҙ ̆ Ҭ ꜚ ᶛ ̔ ҙ(23.13,-0.02,-0.09%) ῤ

Ҭ └ ̕ (23.96,0.29,1.23%) Ғ ץ ̕

Ԑ (67.40,0.30,0.45%)⇔ ᴰ Ҭ ץ ῀ ף Ῑ ȁ Ҋ

̕ ֹ (25.40,0.16,0.63%) ⱬ(37.80,-0.27,-0.71%)№≢׆ᴰ Ҭ Ҭ

ңҩ Ҭ ̕ қ ȁ └ ↕ ⱬҬ ȁҬ

̆ Ȃ 
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̆ľҬ ѿҩᴯ ȁ ̆

ױ ȁ ȂĿ ῏ ̆ ᵥ ȁ Ҭ ֟ҙ ӂ

ᴨ ̆ ᴑҙ Ȃ 

ľ  Ŀ‏

ľ ẠҬ ̆ ȂĿ ѿ ᴑ ֲ

Ҭ ̆Ҍ ᴑֲ Ғ ᵌ Ȃ 

Ḥ ׂ̆ 1~6 ̆ ҙ ᴑҙ҉ץ Һ ҙⱵ ῀

12355.61ַ ᾝ̆ 8.91%̆ ῒҬ Ҭ ֟ᴑҙ̆ ҹ5.2%̆ ᵞԍ

2014 14.09%Ȃ 

ľ Ҍᶃȁ ῤ ᵣ Ҋל ȂĿҬ Ҭ ᴪ◐ᴪ ȁ

└ Ԋ ҹ ҉̆ ᴇ Ҋ Ḡ Ӟ Ԋ ̆

╠Ҍ Ȃ 

GMP ҳ ȁ2015 ȇҬ ῖȈ ץ ̆Ҭ ᴑ

ҙ ҳ Ȃ Ὲ ̆ 9 2 ̆῍ 64 ᴑ GMP ӥ̆Ҭ

ᴑҙ 47 ̆ 74.6%̕ ╠ GMPҬ ᴑҙ῍ 2203 ̆Ҭ

֟ᴑҙ῍ 1318 ֽ̆ 20%ᴑҙ Ȃ 

ҹ̆ ԍᴨ Ҭ ֟ҙ ȂҬ Ҭ Ҭ ◐

׃´ ׆̆ ╠ Ҭ ᴑҙ ̆ ȁҬ ȁ ᴑҙ № ̆Ҭȁ

ᴑҙ ҩҬ ҙ №ӊ҈̆ ᴑҙҌ҉ץ 5%̆ ľ ȁ ȁӰȁ ĿȂ

Ҥ̆ᴨ ⱷ ̆Ҭ ֟ҙ Ҭ ̆≠ԍ Ȃ 

ᵖ ´Ӟ ₮̆ ꞉ᴑҙẠᴨ ֟ ̆ᵖᴨ ᴨᴇ

‗̆ ᵞᴇҬ ȁᴨ ᴨᴇḠ ’Ҋ̆ ᵬ Ȃ 

ľ ѿ ↓ ₮ Ӱ ̆ ԍ ᴑҙ ѿ ȂĿ

қ └ Ҭ שּׂ ȇ ℮Ȉ ׆̆ ̆

ῒ ╠ץ ҉ ѿ֓ ᴑҙ ̆ᴑҙ ҳ ⱬȂ 

Ԑ ̆ ԍ ᴑҙ ≠ ̆ᵖ

Ҭ̆ № ‰ ̆Ҍ ף Ȃᶛ ̆

Ҭ̆ Ṝ ȁ Ȃ ᴰ ӍӍ ̆ ‟‛ף

Ҍ ԅ̆ ’Ҋ ֟ ᴪ ∞ҹҌ Ȃ 
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Ҭ ⇔ ӞҌל ӏ Ȃ Ҭ ȇ2014

Ȉ̆ 149ҩ ҉ (Ҍ ᴏ└ ╕ )Ҭ̆Ҭ

11ҩ̆ 7.38%̆ ᵞԍ2013 12.7%Ȃ 

Ҭ (15.69,0.15,0.97%) ᴪ◐ᴪ № ҹ Һ̆ ԍ Ҭ

ץ ҳ Ȃ 

̆ ԍ ȁḠ ⁞ ̆Ҭ Ӟ Ȃᶛ ̆ 9

22 Ὲ ҍ҉ѿ ̆Ҭ 1853׆ ⁞⌠920 ̆ѿ Ҭ҉ץ

₮̆Ҭ ╕ Ӟ Ȃ 

ȇ2014 Ȉ ̆ 2014 ̆῍ Ҭ Ḡ ӥ376

ҩ̆2012 913ҩ̆҈ ̆ ⁞ ҈№ӊԋȂ 

ľҬ ѿҩ ̆ ╠Ҭ ҍҬ ȂĿ ´ ₮̆

Ҭ Ҭ ѿᵣ ̆ Ҭ ҍᴰ Ҭ ̆ ֜ ѿ

ң ̆ ԑӊ ⱬ⁞ Ȃ ҍץ ᵣ ῏̆ └ᵣ׆ └ȁ

҉Ḡ Ҭ Ҭ ῏ ȁ Ȃ 

Ҭ  

̆ Ȃ 

ׂ ҉ ̆ Ḥ ȁ Ҭ ȁ ȁ 12 ῍ ȇҬ

Ḡ ⅞(2015̇ 2020 )Ȉ(Ҋ ȇ ⅞Ȉ)̆ ҂ ᴋⱵ̆ Ҭ

Ḡ Ҭ ֟ҙ ῃ Ȃ ѿҩ῏ԍҬ Ḡ Ғ

⅞Ȃ Ҭ ѿ Ȃ 

̆ῃ ῐ Ҭ ̆ᵖ ԍ Ҍ ȁ ȁ

̆Ҭ Ҍ ̆ ȁ῾ ѿ ↓ Ȃ 

ҹ ̆ 2002 ȇҬ ֟ Ⱳ ( )Ȉ

ȇҬ GAP ‰( )Ȉ̆׆ ȁ ѿ ⌠Ҭ

ȁ ȁ ȁ֟ ∆ⱴ ȁ ץ ῀ ҩ Ҭ̆ ꞉ ȁ

Ȃ 

⌠ ᴑҙ ̆ № ⇔ Ȃᶛ ̆ Ҭ

֟ҙ ̆ ľ Ŀľ Ŀľ Ŀľ Ҋᴏ Ŀ Ḇ ֟

ҙ ῃ Ȃ 2014 ῃ̆ GAP Ҭ
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5ҩ̆ Ҭ ∆ⱴ ֟ṿ5.6ַ ᾝȂ 

ҙ Ԋ ᴯ׃ ̆Ṣꜛ ⱬ Ҭ ̆

̆ ῤ ԅ ȁ ̆ Ғ Ҭ ̆

₮ ᶫ ῾ Ȃ ╠̆ Ҭ 20φ ҆֡̆

̆ Ὲ +῾ ꜚ 12̓ ῾ Ȃ 

қ ↕ ҍ ῾ ᵬ̆ ӯᴨ Ҹ Ғ≠ Ȃ

׃שּׂ ̆ ԅҬ ̆ ׆ ȁ ȁ ῾ ȁ

ȁ֟ ȁ ȁҬ ֟ ῃ ֟ Ȃ 

ľ׆Ḡ Ҭ ̆֟ҙ Ȃᵖ ֟ Ḡ

╠ ȂĿ ̆ ╠GAP Ҭ₮ ԅѿ֓ Ȃᶛ ̆ Ҭ

֟ ⌠ ̆ ץ ̕ № ↕ ῒז ̕

ѿ֓ ₮ Ҭץ ҹ ҹ̆ ₮ Ȃ 

↕שּׂ ҹ̆ ֓ GAP ӊ ̆ ֲ ȁ ȁ

҉Ӟ ҉̆ ľ Ҍ◐ ĿȂ ̆ Ҭ ѿҩ ̆

҉ ⱳ ᶛӞ Ҍ ̆ ᴪ Ҧ Ȃ 

´Ӟ ̆Ҭ ֲ ᵖ̆ל ᵥ ̆ Ҭ

Ȃᶛ ̆ ȁ ᴏ ̆ ֟ҙ

ᵣ Ȃ 

ԍ ԍ Ҭ ̆ȇ ⅞Ȉ ̆ Ҭ Ῑ ̆

ȁ Ҭ ̆ ῏ ̆ⱴ ֲ ̆ ᵞ

ᶭ Ȃ 

ԅֲ Ῑ ̆ ̆Ҭ ľᵣ Ŀ ꜚ ⅞̆ ≠ ῃ Ҭ

̆ Ҭ Ҭ № ῒ ̆ ̆

Ҭ Ữ Ȃ 

ҙ Ῥ ľ ₮ Ŀ 

ᵣ ԍľ қ Ŀ ̆ף ԍҬ ֟ҙ

ҍ ץ̆ ҙ Ҭ Ҍ Ҭ̆ ҕ ᴠӞ Ҍ ⱴ Ȃ 

2009 ̆ Ⱶ ῏ ̆ ⱬ ꜚҬ ľ ₮ Ŀ̆ Ҭ

֟ҙ ҍ ⱬ ̆≠ ῤ ңҩ Ȃ 
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ׂ̆ ҉ 2014 ̆ᵖҬ

ᵣ ₮̆ ₮ ҹ24.3ַ ᾝ̆ 10.9%̆ 2014 ₮8.8ҩ № Ȃῒ

Ҭ̆₮ ҹ19.3ַ ᾝ̆ 13.5%Ȃ 

֒ ᶭ Ҭ ₮ Һ ̆₮ ⌠11.6ַ ᾝ̆ 60.7%ȂῒҬ̆Ҭ

ȁ ȁ ֒ȁ ȁ Һ Ȃ ԋ ̆ ₃ ѿ Ḡ

ׂ̆ ҉ ₮ Ҭ 2.7ַ ᾝ̆ 17.2%Ȃ 

₮׆ ֟ ҉ ̆ 56.8%̆ 29.6%̆ Ḡẫ Ҭ ₮

ҹ1.4ַ ᾝ̆ 7.3%Ȃ 

Ҍ ̆Ғ ₮̆ Һ ᶫ ῒז ҙ ҙᵬҹ ̆ľҤ

ӈ҉ Ҍ ẠҬ ₮ ĿȂ ף Ҭ Ҭ ₮ ѿ ᵞᵝ ̆

ֽ 6.96%̆ ׂ Һ ԍᴇ Ȃ 

ľҬ ļ ₮ Ľ ҳ҈ ȂĿҬ Ḡẫ ₮ ᴪ◐ᴪ

↔ № ѿ̆ Ҭ ҕ ῤ ԋ̕ ץ ᴍ Ύ ̆

ᵣ ף ҉ Ҭץ̆ ҹף ᴰ

‰῀ ᶭ ̕҈ ҉ Ҍ ̆ҍ └ ᴑҙ ̆

╠ ȁף Ҍ Ҭ Ȃ 

╠Ҭ ֟ҙ ̆Һ ᵣ ῤҬ ᴑҙ ῃ ֟ ᶫ Ⱶ

ѿ ҉ȂᵖӞ ѿ֓ᴑҙ ῃ ȁ ῀Һ Ȃ 

ᶛ ̆ ȁῌ ᵫ ᴑҙ Ύ ꜚ̆ ꜚ└╕

֟ ‰῀̕ ⱬ ῀ Ҭ ᴑҙ ῌ Ὲ ̆

ȁ ȁḇ ȁ Ὲ ̆ ∆ Ȃ 

ľ ֟ ⌠Ὶ ֟ Ύ̆ ᵬ ↔ȂĿל

Һ ̆ Ҭ Ύ ᴑ̆ҙ ᾟ№ Ҭ ῀ ӂ

ῒ Ḡᵣ ̆ ΐ ѿ ף ̆

└ ΐᵣ ̆ ῤ ╠Ạ ᴇȂ 

Ӟ Ғ ̆ ꜚҬ ץ ᴍ ῀Һ ҉̆ ᴨל ̆ ₮Ҭ

ȁ ȁ ȁ ȁῃ ( ) ᴨלȂ 

↔ ̆Ҭ ҉ ľҙ Ῥ ĿȂѿ ̆ ῤᴰ

ᴑҙ ҉ ӎ⇔ ̆ ף ֟ Ҭ̆ ᴰ ץ
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Ҍ ̆ ֟ ̆ ⱴ Ȃ ѿ ̆

ԍ ֟ ̆ Ύȁ ȁ ҩ ̆ ῤҬ ҍ

Ԉ Ҭ ᶭ ᵬ Ȃ 

ľҙ Ῥ Ŀ ̆ ꞉Ҭ ᴑҙ ȁ

ⱴ̆ Ҭ ֟ ̕ ᴑҙ ᵬ ҍ̕ ᵬ

Ҭ ̆ ≢ ѿ֓ ᴆ Ҭ Ҭ ̆ ̆

ᴨל ̆ Ȃ 

֤Ҭ ḇ Ҭ Ҭ ҹ ᵬ ѿҩῖ Ȃ2014 12 ̆

Ҭ Ҭ ꜚ̆2015 3 ԅ ᴍȂ 

׃ ̆ ҩҬ Ҭ ֤Ҭ ҍḇ Ⱶ ȁ

ᵬ Ҭ̆ 2000 ̆ Ⱶ

Ȃ 

ľ ҩ҈╠ױ ӈ ̆Ҍ ̆ Ⱶ Һ ֓ ѿ ᴪ

ֲ̆ ױז ꜛ ȂĿ ֤Ҭ ֜ ҍ ᵬ ȇ

℮Ȉ ̆ Ҭ Ҭ ḇ ᴰ Ғ ᴪ Ȃ

֤Ҭ ԓ └ ҙ Ӟ ԅḇ ḠẫҒ ӥ̆ ԊḠẫȁ׆ץ

ᵬȂ 

ԅ ̆ ֤Ҭ ѿ ҍ ῤᴑҙ ľ ₮ Ŀ ̆ḇ

Ҭ Ҭ ⱳ ѿᶛ̆ ╠ ױז̆ ≠֒Ҭ Ҭ ̆ ҩҬ ҍ

ᵬ Ȃ ̆ Ҭ Ҭ Ҭ Ӟ ‰ ҬȂ 

ԅ ᴑҙ̆ Ӟ ꜚȂ ׂ̆ 6 ᴍ̆ Ҭ

῍17ҩҬ ᵬҒ ̆ῒҬ Ҭ - Ҭ ᵬҬ ȁҬ -

Ҭ ȁҬ -Ҭқ Ҭ Ҭ Ȃ ľѿ ѿ Ŀ Ҭ

Ҭ ȁҬ ẫ Ⱶҙ ȁҬ ᴰ ȁҬ ֟

‰ ᵣ 4ҩ ̆ 23 ᵝȂ 

̆ ֹ ľץ Ŀ ȁҌ Ҭ Ҭ ╕ Һꜚ

ӟ Ạ ̆ ṿ Ṣ Ȃ 

 

ľ ̆Ҭ ֟ҙ ȂĿ Ҍ ᴑ ֲ Ғ ῍ Ȃ 
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ᾢ̆ ̆ Ҭ ֟ҙ ȁҬ ȁҬ Ⱶ ȁ

└ ԅ Ȃ қȁ ȁ Ҍ ᴍ ₮ ľҬ Ŀᵬ

ҹ ̆ ԅΐᵣ ꜚ Ȃ ̆Ӟ Ҭ׆ ȁ

⌠ Ҭ Ȃ 

ׂ 7 ̆ ȇ ῐ֟ҙ Ȉ̆ ҈

Έ ẫ ̆ ѿ ᴋⱵ Ҭף

ᵬ Ȃȇ Ȉ ̆ᾟ№ ᾢ ̆ Ҭ ֟ҙῃ ᴨ ֟

‰ᵣ ̆└ ҉ץ50% Ҭ ᴨ ֟ ‰ ҉ץ50% ҳ Ҭ

‰̆ Ҭ ‰ ᵣ ̆ ꜚᴨ ᴨᴇ Ҭ ֟ ῃ Ȃ 

ῒ ̆ ҩ ᵣ Ҭ̆ ȁ Ҭ ᵝ ҉ȂľҬ

ᴪ ѿҩ ̆ ȂĿ Ȃ 

῀ľ Ŀȁľ Ŀ ̆Ҭ ֦ Ȃ 

Ὲ ̆2014 ̆Ҭ 4.45%ץ ȁ7.19% Ҭ ֲ ȁ

₮ ᶛ2.61% Ҭ ̆ ԅ15% ⱵȂ ̆Ҭ

ᵟ ֲ №≢ 79% 74%Ȃ 

̆ ᴪ ̆ ֲ̆ ҳ ẫ ҹ

ȁ ȁ ᴰ ̆ ԍ ֓ ᵣҌ ȁ

ץ̆ № ҹ ⌠Ҥ ̆ Ҭ ᵣ ȁ

ȁ ᵬ ̆ ᴨלȂ 

Ҭ ȁҬ ҉ ₣ᾢҽᶛ̆ ⌠ԅ

ꜚ ̆ ̆ 10̓ ⌠20̓ ᾝ̆ ֲ

2.6ҩ Ȃ Ҭ ѿ֓ ᵞ Ⱳ ̆ ң ѿ ᶛ Ȃ

ľ ѿ֓ Ҭ ̆ ȂĿ 

₣ᾢ ̆ ╠ Ӟ ҳ ̆ѿ ץ ȁ ᴰ

ҹ ԋ ̆ԋ ῃ Ȃ 

ׂ 4 ̆ ȇҬ └ ᵬ (2015 ) Ȉ ̆

̆ 2.6ַ ֲ ̆ ȁ ҹҺ ̆

ֲ֙ ⌠ῃ ֙ 86.6%̆ 70%Ȃ 

ľ ᴨᾢ׆ļץ ҹ Ľ ļ
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ᴴ̆ Ḇ ẫ ĽȂĿ ₣ᾢ ̆ ̆Ҭ ľ Ŀҹ

Ῑ Ḡẫ Ҍ ף ᵬ ȂD Ҭ ᴑҙ Ȃᶛ ̆

ҍ ľԑ + Ŀ ᵬ̆Ԑ Ҽ №Ὲ ↕ Ạ Ȃ 

ᴯ ̆ Ҭ ȁ ᴨ̆לľ ĿȂ ´

̆ Ҭ ᴑҙ ѿ ⱴ ᴑҙ⇔ Һᵣ ᵝ̆ ֟ ᴇ

ṿ̆ ֟ ҳ ̆ Ҭ ⇔ ֟ ȁ ҉ ֟ ԋ ȁҬ

ẫ ҍ ̆ Ȃ 

̂ᵬ ̔     ̔ ℮̃ 

 

̔http://finance.sina.com.cn/chanjing/cyxw/20151019/115523512097.shtml 

http://finance.sina.com.cn/chanjing/cyxw/20151019/115523512097.shtml
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῍  

 

̆Cell₮ ₮ Ҋ ℮ȇTrends in CancerȈ̆ᵬҹ⇔℮ ѿ №̆

ҕ ᾢ ̆↓₮ԅ ╠ ҳ ῇ Ȃ 

1ȁ ԍ ԅ ̆ ᵥ ̙ 

ױ ԅ₃ ̆ ԅ № Ȃ

ץ ̆ ױז ᴰ ̆ ױ ԅῒҬ

ᴰ ̆ᵖ ׅױ № Ȃ 

2015 ̆ Ҭ ԅ ⅞̂PMĨȂ ⅞

̆ ҳ ᶏץ̆ ⱴ ̆ ̆

̆ ẫ ץ̆ ꜛ Ạ₮ ҳ ‗ Ȃ 

ף Douglas Lowy ľ̔ ‰ ⅞ Ҭ Ȃ

̆ Ӟױ ⌠̆ ῏ ̆ Ҍ ԍPMĬᵖ ױ

ȂĿ 

2ȁ ױ ץ Ҍ ҹѿ ῍ ̙ 

2000 ̆ ֲ Robert Weinberg Douglas Hanahanѿ ΐ ӈ

̂DOI: 10.1016 / s0092-8674̂ 00̃ 81683-9̃Ҭ ₮ԅľ ĿȂ ӈѿ ₃

ҩ ̔ ֙ȁᾟ№ ⱬȁ Ḥ Ҍ ȁ ᷅

ȁ └ № ⱬ Ȃ 

Cell ҬҊ ̆ ⱴԅ2ҩ ῐ

̔ ף ᾧ Ȃ 

Weinberg Whitehead № ז̆└ ₮̔

ľ ѿ ѿ ̂ ѿ׆ ῍ ₮ ̃̆ ҩ ѿҩ Ȃ

ѿ ̆ ץ ⌠ ̆ ҹ ץ ᶏ ҩ

ѿҩ ᵣĺĺ ȂĿ 

3ȁҹָӇ ױ ῏ ̙ 

Ҍ Ȃ ῍ױ ᵬ Ȃ ῍ױ Ȃ

ἝѿҩҌ ׆̆ ᵣ ῒז № Ȃ

ѿҩ № ‗̆ ̆ ᶏ ױ ҍ
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Ȃ 

ҩ ᾢ ȁꞋᴶ ᴿᾥ≠ Mina Bissell ₮̔ľ ҈

̆ ֲ ̆ ᶏ ⱬ ӞҌ ץ ̆ ֓ ’ҊȂ

ױ ҍᾧ ᵬ̆ ῒז Ԋᴆ ᶏ̆ Ȃ ̆

ļҹָӇ ѿ Ľ ῏ ȂĿ 

Bissell ҹ̆ ⱳ̆ ױ ѿ Ӳ ҍ

Ҍ Ȃ ̆ ױ ץ ᶏ ῏ ̆

҈ Ȃ ץ ꜛ ױ ᶏ ᴡ ῒ Ȃ 

4ȁ ᴰ Ҭ ᵬ ̙ 

ױ ӈ̆ᵖ Ҍ ѿ Ȃ ױ

̆ ῐ ᴰ Ҍ ̆ ᴰ ԅ DNA

ĺĺҌ ᴰ ᵖ Ḥ ̂ᶛ ̆ DNA ↓Ҭ ⱴѿ ̆ ̆

֓ ҌῬ ̃Ȃ 

Van Andel Һᴋ Peter Jones̔ľ ᴰ

̆ ֓ ̆ ֲ Ҭ ᴰḱ ׆̆

ᴰ ᴰ ȂĿ 

ז ̔ľ ̆ ⌠ ’Ҋ̆ѿ֓ᾙ ᵌӍ Ȃ

֓ ѿ ̆ ᴰ ҍԅ ȂĿ 

ᴰ ̆ ╠ ԍ Ȃ

Ҭ̂ Ҍ ᵣ ̃ ԅ ⱳ̆ᵖ ױ ҍᾧ ̆

ῒז Ȃ 

5ȁᾧ ѿҩ ̙ 

ᾧ ĺĺ≠ ᾧ ̆ ѿҩ ̆ ⌠ ֲ

ץ ֓ ᴰ Ȃ ᾧ ̆ ֓ᾧ

ԅT Ȃ⌠ ╠ҹ ̆ Ҭ Ȃ 

ҩ Һ ȁ Sidney Kimmel Ҭ

Suzanne Topalian₮̔ľѿ֓ ױז̆ ץ ̆ᵖ ׂ ױז

ׅ Ȃ ֓ ѿ Ҭ ₮ ̆ ױ ץ ף ҹ

└╕ ѿ ȂĿ 
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ᾧ ׅ ҳ ѿ֓ ̆ᶛ ̆ ᵥ ԍ ץ̆

ᵥ ҍῒז ᴰ Ȃ ֲ ≢ ֓ ̆

֓ Ҭ̆ ᾧ ȁᴰ Ȃ 

6ȁp53 ̙ 

p53 ̆ Ҭ Ȃp53 ꜚ ̆

₃ Ҍ p53 ̆ ᷅ Ȃ ֲ ̆ ҹp53ף ԅ

ѿҩ ̆ ץ ֟ ȂҌ ̆

ֲ ΐ Ȃ 

Karen Vousden ľ̔ ╠ p̆53 ⱳ ᵌӍ ̆ ҹ

Ҭ ׆̆֙‹ Ȃ ̆ 10

̆ ױ ⌠p53 Ҍ ᵬ ĺĺ׆ Ҭ ᵬ ̆⌠ ף

ᾧ └ȂĿ 

ᾟ ̆ ֓ ֲ ᶫԅ ̆ ⱳ ԍ Ȃ ╠

Ҭ p53Ȃ ץ ᵬ ̆p ᴪ ◐ᵬ Ȃ

ץ Ғ ԍ p53 ∆ⱳ Ҧ Ȃ 

7ȁ ף ≠ ̙ 

≠ ҍ Ҍ ̆ ҹ Ҍ Ȃ

̆ ѿ ԅ ῐ ̆ ҹ ֲ ҹ̆

ᴪ Ȃ 

ף ҳ ѿҩҺ ̆ Ӟᶭ ԍ ף Ȃ

̆≠ ף ̆ ◐ᵬ Ȃ 

Memorial Sloan Kettering Ҭ Craig Thompson ₮̔ľ ̆

Ӟ ѿ֓ӏ Ȃ ױ ԍ ף ̂ ̃Ҍ ̆ ᾛ ᶏױ

Ҍ ̆ ף ᶭ ȂĿ 

8ȁ ׅҍֲ ῏ ̙ 

ױ ľ ԍ ҈ ̆ ץ Ῑ Ҭ └

ֲ ľ̆ ҹ Ҍ Ȃ ₃ ̆ ҩ ף ӈԅҳ ╠

̆ ױ ץ ֲ Ҭ Ȃ 

ᵖ ԅ ⇔ ̆ ᴰ ᵬ ̆
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╠ ῒז ҉ └ Ȃ └ץ ₮ֲ ̆

ΐ ֲ ̆ ҩ Ȃ 

ῌ Anton Berns ̔ľ ᵣῤ Ҭ

῏ ̆p ױ ⌠̆ Ҍ ֲ Ȃᵖ ҹԅ ֲ Ҭ

ᴰ ̆ ױ ̆ ֓ ȂĿ 

̂ ̔ ̃ 

 

 

̔http://www.ebiotrade.com/newsf/2015-9/2015930110911443.htm 

 

 

http://www.ebiotrade.com/newsf/2015-9/2015930110911443.htm
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┼ ү  

 

 

ᴰ ҉̆ⱴ № Jorge Dubcovsky ԅѿ

ҩ Ȃױז ₃ ῤ └ Ȃ ԍ8 ȇ

Ȉ̂PNAS̃ ҉Ȃ 

׆ ץꜚ ̆ῒ ԅ ѿ ᴆ ̆ ѿҩץᵞ

ҹҺ ̆ ȁ ̆ ↕ Ҍ ̆ ѿ ҹ

̂vernalizatioñ ̕ ᵞ ҹ Ȃ 

̆ VRN-D4 ҈ҩ ԅ

῏ Ȃ ѿ̆֓ ӟ ⌠ ף ֒ ̆Ӟ

Ȃ 

8000 ╠̆ ₮ ֒ӊ ̂Caspian Seã Ȃӊ ̆

ңҩ ҉ ̆ ׂ ҕ Ȃ ῒ ⱳԍ ̆

ң ҈ ᵣȂ 



                          2015 10 ̂  ̃

16 
 

‛ Ṝ ᴆҊ̆ Ḡԅ ‛ ᵝ ԅ‏ ‛ ₃ҩ ̆

҉ Ȃ ľ‏ Ŀ ץ ̆ ∆ Ȃ ӊҊ̆ľ

Ŀ ̆ ץ ̆ Ȃ ‏֓ ≢ ‛

Ȃ 

ľ ױ ԅ ῐ ̆ ≢ ̆ ῾ҙ ̆Ŀ

ѿᵬ ȁDubcovsky Nestor Kippes Ȃ ԍ └ ̆

ⱳ ̆ Ӟ ȁ ῒז ֟ Ȃ 

ῃҕ ֟7ַ ̆p ҕ ֲ ׅ ῒזҺ ῾ᵬ

֟ Ȃ ῃ Ṝ ̆Ӟ ῾ᵬ ֟ ᴋⱵ ΐ Ȃ 

ľ ױ ̆VRN-D4 ҍῒזVRN-A1῍ ̆ ױ

Ȃ ╠ץ֓ ᵝ ҹ ֲ ᶫԅ ΐ̆ Ҍ

̆Ŀᵬ Ώ Ȃ 

̂ ᵬ ̔Nestor Kippes    ̔ȇPNASȈ̃ 

̂ ̔  ̃ 

 

Identification of the VERNALIZATION 4 gene reveals the origin of spring growth habit in 

ancient wheats from South Asia 

 

Abstract  Wheat varieties with a winter growth habit require long exposuresto low temperatures 

(vernalization) to accelerate flowering. Natural variation in four vernalization genes regulating this 

requirement has favored wheat adaptation to different environments. The first three genes 

(VRN1ïVRN3) have been cloned and characterized before. Here we show that the fourth gene, 

VRN-D4, originated by the insertion of a Ḑ290-kb region from chromosome arm 5AL into the 

proximal region of chromosome arm 5DS. The inserted 5AL region includes a copy of VRN-A1 

that carries distinctive mutations in its coding and regulatory regions. Three lines of evidence 

confirmed that this gene is VRN-D4: it cosegregated with VRN-D4 in a high-density mapping 

population; it was expressed earlier than other VRN1 genes in the absence of vernalization; and 

induced mutations in this gene resulted in delayed flowering. VRN-D4 was found in most 

accessions of the ancient subspecies Triticum aestivum ssp. sphaerococcum from South Asia. This 
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subspecies showed a significant reduction of genetic diversity and increased genetic 

differentiation in the centromeric region of chromosome 5D, suggesting that VRN-D4 likely 

contributed to local adaptation and was favored by positive selection. Three adjacent SNPs in a 

regulatory region of the VRN-D4 first intron disrupt the binding of GLYCINE-RICH 

RNA-BINDING PROTEIN 2 (TaGRP2), a known repressor of VRN1 expression. The same SNPs 

were identified in VRNA1 alleles previously associated with reduced vernalization requirement. 

These alleles can be used to modulate vernalization requirements and to develop wheat varieties 

better adapted to different or changing environments. 

Proceedings of the National Academy of the Sciences of the United States of America 

 

̔

http://www.pnas.org/content/early/2015/08/27/1514883112.full.pdf?sid=4b89129d-a87d-4c4

6-8d63-7589f6c7e583 

 

 

http://www.pnas.org/content/early/2015/08/27/1514883112.full.pdf?sid=4b89129d-a87d-4c46-8d63-7589f6c7e583
http://www.pnas.org/content/early/2015/08/27/1514883112.full.pdf?sid=4b89129d-a87d-4c46-8d63-7589f6c7e583


                          2015 10 ̂  ̃

18 
 

DNA Ҳ  

 

 

̂Geminiviruses̃ ԍ Ҭ ѿѿ ΐ DNA

̆Ӟ ╠ DNA ̆ Ҭΐ

ҺȂ ╠ ȁ ȁ ȁ ȁ ῾ᵬ ̆ ῾

ҙ ֟ ȂD Һ ԍ ⱳ № Һ ԑᵬ

̆ᵖ ╠ Ҭ Ȃ 
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  Ҭ ᴰҍ ≠ Ҭ

ᾧ ̂CRISPR/Cas̃ ≢ DNA ̆ CRISPR℗◓ ῀

̆ Ҭ ԅ DNA ᵣ Ȃ ץ Ҥ BSCTV̂ Beet severe 

curly top virus̃ ҹ ̆№≢ ̂Nicotiana benthamianã

̂Arabidopsis thalianãҹ Һ Ȃ ᾢ≠ ̆ ԅ

sgRNA ᵣ ̆ Ҭ ̆ Ҭ ῀

CRISPR/Cas └BSCTV Һ Ҭ Ȃ ᵝ №

℗◓ DNAȂ ᵝ ҍ ᵝ ↓ ⱳ

῏ Ȃ≠ ̆ Ҍ ԍ ⱳ ῀ԅ ̆ ̆

Ȃ ̆ DNA ᵬ ΐ ӈȂ 

  ԍ9 28 Nature Plants (DOI: 10.1038/nplants.2015.144)Ȃ

ꜛ ᴯҹ ῍ ѿᵬ Ȃ ⌠

ꜛȂ 

̂ ᵬ ̔Xiang Ji    ̔ȇNature PlantsȈ̃ 

̂ ̔Ҭ ᴰҍ ̃ 

 

Establishing a CRISPRïCas-like immune system conferring DNA virus resistance in plants 

 

Abstract  CRISPRïCas (clustered, regularly interspaced short palindromic repeatsï

CRISPR-associated proteins) is an adaptive immune system in many archaea and bacteria that 

cleaves foreign DNA on the basis of sequence complementarity. Here, using the geminivirus, beet 

severe curly top virus (BSCTV), transient assays performed in Nicotiana benthamiana 

demonstrate that the sgRNAïCas9 constructs inhibit virus accumulation and introduce mutations 

at the target sequences. Further, transgenic Arabidopsis and N. benthamiana plants overexpressing 

sgRNAïCas9 are highly resistant to virus infection. 

    Nature Plants 

 

̔http://www.nature.com/articles/nplants2015144 

http://www.nature.com/articles/nplants2015144#auth-1
http://www.nature.com/articles/nplants2015144
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ᵣ ᴺ  

 

 

ԍ ̆

ᵝ ᴪ ⱵȂ 

Joseph W. Veldman ז Ԋ 10 ȇ Ȉ

http://bioscience.oxfordjournals.org/content/early/2015/09/03/biosci.biv118/F1.expansion.html



























































