
Narration Time

. ÆZkkIgb~plMæh  Macromolecules Zzg Proteins 00:01

ZkkIgs~ëqgzfsZÐ 00:06

. Æ7škße�* Proteins Ð (PDB)Protein Data Bank* 00:09

. Ã:eZ�yße�*  .pdb eðäÐ  PDB* 00:13

. Æ_5»45å GGEHg~ªUâ~7škZÃgó~�3* Proteins * 00:18

. ;ðÑV�*  disulfide bonds Zzg  hydrogen bonds* 00:24

Æã�~M6:ÅzZ/�ã  Jmol Application window ZkkIgsÃKÆnM\Ã
. e’

00:29

. Z¤7ÔÂ´kIg�Ænøg~zd‚V5±�, 00:37

ZkkIgsÃgkge�äÆn~Ô 00:42

12.04 zgjy Ubuntu OS * 00:46

12.2.2 zgjy  Jmol* 00:50

Zzg 7 zgjy  Java* 00:54

ZEw�g;�V 22.0 'Z�ig  Mozilla Firefox* 00:57

ÆZ7š»�t�  biomolecules (} 01:02

Macromolecules Zzg  Proteins * 01:06

RNA Zzg  DNA ÔNucleic acids* 01:10

ZEw�D�ñGY  Jmol Application Ôpolymers Zzg Crystal structures* 

. M�
01:13

. z&zÅàì  Jmol �V~äZq5 01:19

. 7škÃeðäÐ'Z{gZ„eZ�yße�Æ�¬YYì 3D Æ biomolecules 01:24

. 6YN  Get PDB �6À�,ÔZzgn File Z(�äÆnÔ 01:29

. eZ^v!¾Zh+6��ì Input Zq 01:36



. NU�*ì  PDB code !¾~eg{» Input Æn�  Protein ºm 01:40

. ÐqÝHYYì  zd‚V  (PDB)Protein Data Bank tÃe 01:48

. »zd£ì  Protein Data Bank t 01:53

.Nucleic acids Zzg  Proteins Æ!g}~¥â]g�ì� biomolecules t 01:57

qÝ  Ãe PDB Æn  Pancreatic Enzyme Insulin zd‚VÐ  PDB !5ÕäIMMÔZ[
. �äÅÃÒ�D�

02:04

. Å1ge6Z´Å�!N . NU�, Human Insulin »*x Protein ua!¾~ 02:13

. Z[ÔªCÙzd£6Ôn5±�, 02:24

. Æ7škÅz„h+6ªCÙ�Cì  Human Insulin Æ‚B  PDB codes 02:28

. É�D� Human Insulin Æ‚B  4EX1 !5ÕäIMMÔZ[Ãe 02:36

. Æ*x6À�, Protein 02:44

. 7škÅ¬]Æ‚BZqz&ztì 02:47

¥â]� 02:52

(Primary Citation) 6ZÎ~‚� * 02:54

Zzg  (Molecular Description) ¬°ehB * 02:56

. Zkzd£6�ø[�  (Structure Validation) Z7šzNc * 02:58

ñe~�NM 3D ~ Jmol Ã�V~±�M�ÔZzgZyÃ  .pdb Æ7škÃ Proteins ë
.�

03:02

. Æ�6À�,  Download Files £ÆZz6~�ZNÃä6zZµ 03:12

. WBÉ�,  PDB file (gz) egZ\eZ�y�ÐÔ 03:20

. h+6eZ^v!¾ÃM@ì 03:28

. WBÉ�,  Save file 03:32

. ÆÅ6À�,  OK 03:35

. ¯®g~±HYñÇ  Downloads ~ 4EX1.pdb.gz »Z7š Protein 03:39



Ã:eZ�yße�M�ÔZzgZyÃZÃ�V~±�  .pdb Å£/ Proteins ZÏ§bÔM\Z
. M�

03:51

. z&z6YD�  Jmol Z7šÃ�ÚÆn 3D Æ Insulin Z[Ô 04:02

Z7šÃ'Z{gZ„eZ�yße�M Protein }6 Jmol Z¤M\ZÚ,Ða}�ñ�ÔÂM\
.�

04:09

. ÆÅ6À�,  OK NU�,Zzg  "4EX1" Ãe PDB À!¾~eg{» 04:15

. M&½è
J

E6À�,  Open a File Z¤M\ZÚ,Ða}�ñ7�ÔÂIw!g6 04:25

. }6eZ^v!¾ÁY@ì 04:34

. ¯®g6YN  Downloads Åßm  4EX1.pdb.gz 04:38

. ÆÅ6À�,  open ¯®gÉ�,Zzg  Downloads 04:47

. ÆÅ6À�,  open ÃbÉ�,Zzg  4EX1.pdb.gz 04:52

. Z7šh+6�ì 3D » Insulin 05:00

.ì ball and stick »eÃ«e_5ÑõF  Protein }6 05:05

. »âew;àgzXZÜVÆ%�3c�ì Protein }6 05:12

. �ÅB  modelkit ;àgzXZÜVÉâewØÆnÔ 05:17

. WB6nhzw�,ZzgZk6À�,  add hydrogens 05:23

. Z[}6âewÔ;àgzXZ#-.ø
GHÉ�3c�ì 05:28

. Z7šÃ0ãÆñÉ½3ð LGÖÉÌ�3c�ì  Protein 05:33

. 0ãÆñÉ½3ð LGÖÃÖäÆnÔ�3ñ�]454ø
HGFÅcz~�, 05:38

. 6YN  Select ¬0\Z\�ÅBZzg 05:43

. WB6À�,  All Water É�,Zzg  Hetero ƒD�ÐÔ 05:48

WB6À  CPK spacefill 6YNZzg  Scheme ÔQ Style 0\Z\��z!g{ÅBÔ
. �,

05:55

. e_5ÑõF~$w�}Ç  CPK spacefill tÓx0ãÆñÉ½3ð LGÖÃ 06:05



WB6  Off 6YNZzg  Atoms 6YNÔhzw�Æ  Style 0\Z\��z!g{ÅBÔ
. À�,

06:11

. Z7šì  Insulin Z[øg}0k}60ãÆñÉ½3ð LGÖÆ% 06:22

. Æ²g~Z7šÃZÃgó~ªCÙ�*H�  Protein Z[ë 06:27

. 0\Z\�ÅB 06:35

. WB6À�,  Select 06:37

. WB6À�,  All 6YNZzg  Protein n 06:39

6 Scheme 6YNQ  Style 0\Z\��z!g{ÅBZzgn 06:44

z){�  trace Ôcartoon ÔWireframe ÔSticks ÔBall and Stick ÔCPK Spacefill

. WBÆ‚BZqƒ�ÁY@ì
06:50

. WB6À�,  Cartoon ƒD�Ð 07:02

z){Å  sheetsÔstrandsÔrandom coilsÔhelices Æ²g~Z7š� Proteins te_5ÑõF
. ?Ï�@ì

07:07

e_5ÑõFÆ'×hW$h4ø FIEÆnÔ 07:17

6 Structures 6YNÔQ  Style 0\Z\�ÅBZzgn 07:19

. Æ²g~Z7šÅ?ÏÆnFZzgW$h4ø FIE�Ù� Protein �Vë 07:25

. WB6À�,  Strands !5ÕäIMMÔ 07:31

. Å§b�3c�ì  Strands ÔProtein Z[}6 07:35

É Atoms 6YNÔ  Color n . e_5ÑõF»g8ps�äÆnÔ0\Z\�ÅB
. WB6À�,  Blue �,Zzg

07:40

. }6g8~p~�B 07:52

e_5ÑõF~ps�äÆnÔ  Ball-and-stick Z7šÃzZ: 07:56

WB6  Ball and stick Zzg  Scheme É�,ÔQ  Style 0\Z\�ÅBÔ
. À�,

07:59



. ÃÌ;ðÑV�M�  di-sulfide bonds Zzg  hydrogen bonds âew~ Protein ë 08:08

6YNZzgQ  Style 0\Z\�ÅBn  ªCÙ�äÆnÔ  hydrogen bonds

. WB6  Hydrogen Bonds

08:14

: WBÔS:]g�ì�  Hydrogen Bonds 0\Z\�~ 08:25

ÔSet Hydrogen Bonds Side Chain ÔCalculate 08:30

Zzg!&ÅñNðps�äÆnÌWB   ÔSet Hydrogen Bonds in the Backbone

. g�ì
08:35

. WB6À�,  Calculate Ãâew~ps�äÆn  hydrogen bonds 08:42

. CZzgucEe$lç GILEÅ§b�3ñ��  hydrogen bonds 08:47

. WB6À�,  0.10 A ÅñNðps�äÆnÔ0\Z\�Ð  hydrogen bonds 08:53

. �NM�  hydrogen bonds Z[}6ëah} 09:02

. »g8Ìps�M� hydrogen bondsë 09:06

WB6À  orange 6ÔQ  Hydrogen Bonds 6YNÔQ  Color 0\Z\�~n
. �,

09:11

. Zzgfg8~�  hydrogen bonds }6Ôøg}0k‚g} 09:20

. Z
#-.ø
GHâew~)g8~ÃMD� sulphur ÔZzg Disulfide bonds 09:25

. WBÅB disulfide bonds Ãps�äÆnÔ0\Z\�~ disulfide bonds 09:31

. ZyS:]6À�,ÎM\ps�*eT�Ô�‚KZzgg8z){ 09:38

. 7šk�B 3D Ã:Å%ÅÃÒ�,ZzgZyÆ  .pdb Å  enzymes ZÏ§bZ 09:44

: Z[Ü�Òy�D�ÔZkkIgs~ëä5 09:51

. Æ7škße�* Protein Ð(PDB) Protein Data Bank * 09:57

. Ã:eZ�yße�*  .pdb eðäÐ * 10:00

. Z7š�9 3D » Insulin ZEw�D�ñ  Ãe PDB * 10:05

. Z7š�9  Protein 0ãÆñÉ½3ð LGÖÆ% * 10:10



. ZÃgó~²g~Z7š�9 * 10:14

. Ã;ðÑV�*  disulfide bonds Zzg  hydrogen bonds* 10:17

. �VM\ÆnZqwì 10:22

. ÃbeZ�yße�,  .pdb Å  Human Hemoglobin eðäÐ  PDB* 10:24

. e_5ÑõF~²g~Z7š�3N  (cartoon) »gIy * 10:31

. -ÛÃ;ðÑV�,  Porphyrin Æ Protein * 10:35

. Ænqgzfs�6YN  Ãe PDB * 10:39

. 6�ø[zi-�B URL Zk
http://spoken-tutorial.org/What_is_a_Spoken_Tutorial

10:42

. tZ7ÁkIgs6z�»Ü�Òy�@ì 10:46

. Zh�zeB:Y6ÔM\ZÐeZ�yße�Æ�NM� 10:50

: Z7ÁkIgs6z�� 10:55

. Z7ÁkIg�»ZEw�D�ñzg¤\`Cì 10:57

. ZzgMyÑí±0k�äzZßVÃ_5åEM�ï� 11:01

. 6K contact@spoken-tutorial.org '×h¥â]ÆnÔ 11:06

. Z7ÁkIgs6z�NuIZ}å6Z�»zì 11:13

. t¸gCÓ#ÖÆZ*ZÝMge~ÆMðÏKÆfg)̧òpZ0ÏuÅ§sÐ×e”{ì 11:18

http://spoken-tutorial.org/NMEICT-Intro Zku6'×h¥â]Zk�6�ø[� 11:25

ZkZh2»FÀZzgœZÈ~~äªzYsZ£äÅìÔ�áï�äcWå]t 11:31
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