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Definitions and Objectives

“The Virtual Laboratory is an interactive environment for creating and
conducting simulated experiments: a playground for experimentation” [1]

» To provide remote-access to Labs in various disciplines of Science and
Engineering. These Virtual Labs would cater to students at the undergraduate
level, post graduate level as well as to research scholars.

» To enthuse students to conduct experiments by arousing their curiosity. This
would help them in learning basic and advanced concepts through remote
experimentation.

» To provide a complete Learning Management System around the Virtual Labs
where the students can avail the various tools for learning, including
additional web-resources, video-lectures, animated demonstrations and self
evaluation.

» To share costly equipment and resources, which are otherwise available to
limited number of users due to constraints on time and geographical distances

[2]
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Virtual Lab - Development

v

1997 - first version of the Virtual Laboratory was presented, titled Virtual
Laboratory of Physiology [10]

Since 1999 applied to life sciences
2002 first version of the Virtual Laboratory went online

Since 2008 used in education [11]

vV v v Vv

Since 2010 developed Virtual Lab with pedagogical approach
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| About Laboratory Models Full Virtlab

Learning Partners

About Virtlab

What's this?
Virtlab Demonstration ~:¢::—
’ £ N ‘?
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Apparatus:
Ideal Gas Law
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Try it yourself!?
See it work! Click on the red controls.
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Virtual Lab - Cases 1

» An Initiative of Ministry of Human Resource Development (MHRD)
Under the National Mission on Education through ICT

PARTICIPATING INSTITUTES -
e’

"
IIT DELHI
¢ |Main Phase VI AR
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Preparation of Competent Cell (Calcium
Chloride Treatment) [3]

.+ VALUE @ Amrita 8. sunm

s, et e Established wis 3 of UGG Act 1956

Virtual Amrita Laboratories Universalizing Education

o
Z| o &
Theory Procedure Self Evaluatmn Ammatmn A55|gnment Reference Feedback

Objective: RE s

To familiarize with how cells are made competent which is the primary step for transformation.

Principle:

Competent cells are ready to use bacterial cells that possess more easily altered cell walls by
which foreign DNA can be passed through easily. Most types of cells cannot take up DNA
efficiently unless they have been exposed to special chemical or electrical treatments to make
them competent . The standard method for making the bacteria permeable to DNA involves
treatment with calcium ions. Brief exposure of cells to an electric field also allows the bacteria to
take up DNA and this process is called as electroporation . However, some types of bacteria are
naturally transformable, which means they can take up DNA from their environment without
requiring special treatment. The exact mechanisms involved in artificial competence are not yet
known well. In CaClz method, the competency can be obtained by creating pores in bacterial
cells by suspending them in a solution containing high concentration of calcium. DNA can then forced in to the Host cell by heat shock

e e

treatment at 42°C for the process of transformation.

No. oftransformants (Colonies) X Final volume at recovery (ml)

Transformation efficiency =

pg of plasmid DNA X Volume plated (ml)
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http://amrita.vlab.co.in/?sub=3&brch=77&sim=702&cnt=1

Virtual Lab - Cases 2

» The Howard Hughes Medical Institute [4]

Biolnteractive~

Free Resources for Science Education

© send Feedback © Hep

Search by TOPIC RESOURCE TYPE Search name or keyword Q|

VIRTUAL LAB

Stickleback Evolution Virtual Lab

et
Summary Related Materials

This virtual lab teaches skills of data collection and "E'::;M'j ';‘“‘B

eria
analysis to study evolutionary processes using 2 B8 \dentification Virtual
stickleback fish and fossil specimens. Lab

(® Start Virtual Lab
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The Virtual

ughes Medical Institute

Click to enter the lab.
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Virtual Bacterial Identification Introduction

Welcome to the Virtual Bacterial Identification Lab. The purpose of
the lab is to familiarize you with the science and techniques used to
identify different types of bacteria based on their DNA sequence. Not
long ago, DNA sequencing was a time-consuming, tedious process.
With readily available commercial equipment and kits, it is now
routine. The techniques used in this lab are applicable in a wide
variety of settings, including scientific research and forensic labs.

Basic Steps

e Prepare a sample from a patient and isolate whole bacterial
DNA.

e Make many copies of the desired piece of DNA.

e Sequence the DNA.

e Analyze the sequence and identify the bacteria.

The piece of DNA used for identifying bacteria is the region that
codes for a small subunit of the ribosomal RNA (16S rRNA). We will
refer to this piece as 16S rDNA. Different bacterial species have
unique 16S rDNA sequences. The identification relies on matching
the sequence from your sample against a database of all known 16S
rDNA sequences. (Learn more about ribosomal RNA.)
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http://media.hhmi.org/biointeractive/vlabs/bacterial_id/index.html

LUYTUC - Xaparxkunt 1 [5]

5E'[' OH Sun:-)ﬂVIVIH BUPTYAJIb JIAGOPATOPU ALLUUINANITAH OPXX H32J1T22
XNNna3
Hwitancew | 2013 09 20 16:58:45

WIYTHC-witn [lapxaH-yyn aiimar gaxe TexHonorwuitn Cypryynb, KOHKA Onou Yncbin XaMTbiH AXWINAraaHs
6aiiryynnarataii xamTpaH bapwnrbiH MaTepuasn CyasasiblH TOBA Cyprant yinaB3pnasuiH 6eToH sananuiil
BupTyanb nabopatopu 6aiiryynx 2013 oHbl 9 Ayra3p cap 11-Huil e4ep HI3NTHIH YIUT XKK1J1araaraa Xuiviao.

¥Yr apra xaMM33HA 3n‘|'-1u 3acar xenknuwitH TapryyH npopektop [.batuynyyH, busHec, WHHOBALMHH razpbil
papra [.Xawbaap, KOMKA 6aiiryynnarbii epeHxuii MmeHexxep I'yH CaH 6onon KOMKA-THIH M3PI)XXHATHYY]
OpOJILIOB.

" :-["[:A... AE% HSAZTY meqn
":,: Xamrapcas Tece

BHPTyaJb JabopaTopu

Z2IZAAM VAL 9319
- MoHro/bIH GAPHITHIH MaTePHATLIH
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LUYTUC - Xaparkunt 2 [6]

Buptyanb 6onoH Llaxunraad annapartbiH nabopatopu H331T33 XUiin3

Huitancen | 2012 02 07 16:46:38

YYHC-uitH YypxaiH LaxwiraaH TOHOr TexeepemixuiH npodeccopbii 6ar Bupryanb 6onon Laxwnraax
annapartbid naboparopu 6airyynx 2012 oHbl 2 Ayraap capbiH 2-Hbl 646p HI2NT XuHB. Llaxuwiraad annapartbiH
nabopatopu Hb OXY-biH UaxwiraaH TexuHukmwitH IEK KopnopaumiiH TOHOr Texeepemkeep baiiryynargca
Gereen yHNABIPN3MIH TOHOI TEXEOPOMIKYYASA X3PIrNaraasr Laxwiraad annaparyyabir cxem bonon 6ogur
V3VVJISHTH XapbLVV/1aH rapracHaapaa OHLUION oM.
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LUYTUC - Xaparxkunt 3 (2011) [7]

4. 10 gyraap capbib 19 enep
Buptyanb nabopartopu, e xuus3nuiiH 6aap

WYTHCypryynb Hb OSNXWHL H3P TOPTIH, HIINTTIH, COHrofor X Cypryysb 60s510X 30pMATBIH XYP33HA
XOPANKYYMK Oyt aXknng XyHCHMIE MHXKeHep OHOTEeXHOJIOTHIH Cypryynb MASBXTIH OPOJILOXK, XaMTpaH
AXKWINAAATHIH HIT JKHILS3 Hb MArHCTPHIiH TYBLWIHKI 2 M3PIa)XXuir oHNaitHaap asyynax 6onomxroit 60ncoH,
MarucTp, AOKTOPbIH TYBIUHKIA 22 XHU33/Hir € x3n63pT wHmKyyisH cyprant asyymk 6aiiraa assgan oM. MeH
BUpTyanb nabopatopu awmMrniaH CypranTt gByynax 30PWArblH XypaaHA opooruitH 6Galignaap 2 BupTyanb
naboparvopwuiir xuitraa 6aiHa. [29px axuiaa 6ycapg ux g33a cypryynuiih 6arwi HapTai caHan ConMALoX
YyAH33C 3eBxeH LWYTHC 6ypanasxyyH cypryynb 6yc y/iCbiH X3MMK33HHIH MX CypryynuyabiH 6ar Hapbir ypbx
023px "Baap”-bir T2MAMN3CH 6onHo. baapt 6ypanasxyyH cypryynuiin 6arw Hapaac ragHa XAAWC, batnax
XaMraanaxbiH MX Cypryyb, XyHCHHII TEXHONOTHIH 1337 Cypryysb 33par 15 opunM MX A334 cypryynuiih 6arw
Hap OpoJLOB.
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LUYTUC - XaparKkunt 4 [8]

Buprtyanb nabopartopu 6airyynaH Xynasnrax ernee

Buucad admin 2011 onel 4-p capes 06, Mixarea rapur, 15:27

[TTC-uiAH 50 #unuitd 0. MoHron opodg raspeid TOCHB canfap yWosH XensceqHnid 70 #=WNWAH 0Ar ¥ITas BnpTyans nafopaTopuir
wuHaap Galiryynad cyprantadg awwrnax sopunt Gadcad Gunaa. TTTC-wiw C.PE3S3 kogron “lUaTaxyyH TVrasx CTaHu,
WHHrEPYYICEH  XWAH  CTAHUBIH - Gadryynamss™ XM433nWidH  BupTyane naboparopwdr [TTC-uiH  saxwanraap IXAC-witH
INekTpoHUEMIH CHcTemuid Baruid KomnboTepuidd maprasnuid Garw dap amsmntTad Sonoscpyynad 2010 odbl 12-p capbid
17-Hbl 8ogp gapaax GypanOoIxyyHT3H KOMWCCT Xyna3nrad eres. [TTC-witH TasphiH TOCHH npodieccopeid Garuid Garw marmcTp
O Ypramancysg e C.PE3S3 rogrTod “LUaTaxyyH TYrasx CTAHL, WHHM3DYYICEH XUAH CTAHUBH Gairyynams” XM43snuiH sxnr
fantracad Ga IXAC-WAH 3NerkTpoHuEMid CHcTemMuid Barmi KoMnbelTepuild M3prasnnid Gany Hap xoép xa3mmaacT xanfapaap
BUPTYanL nafopaTopwiir GoN0BCpYYNCAH M.

T @#MN He HUAT 32 uarudd 8 nafoparTopwid &xnwr Garraacad Geresg yNam#nanT TIHXMMWAH Gonoog uaxum Gy Tepnuid
CYPranTaHg H3MaNT X3parnargaxyyH Gonrod awnrnax GonomM#Tol oM. AryynreiH xyvBed & axnaac Gypgada. Nafopatopuid asmn
OVp Hb Hb gapaaxu xacryygasc Oypoasa. YyHa,

- 3opunro

-OHon

- Oagnara

- SepUAres WAaNTax X3car

-HamanT maTepuanaac OypgsHa.

%r BUpPTYane nafiopaTopuid &@#un He CO- gasp GuucsH nporpamm xavrawss Gyxwil ooveel GyT3sn wwm. 343 BUpTYane
nafopaTopuitH &#WNg XU4SENWAH aryynreir 8pred XypasTad opyyms XeOenresHT OypCHir Ovy, aBWaTal yisx, COHCOX, BepeE
XBOBNrEH TABUX x3nT3pa3p XMATDCIHIZPES WHHANST GBrean COHNPXONTON, DPYWH VENIH WAAPANAra XaHracad WHHE XandspuitH
nabopaTopW M.

ONoH DHYTaH H2reH 33par WaTaxyyH Tyrasx cTasy GonoH WHHrEpYYNCEH XUAH TYNWHWA CTaHUan onod uaraap GWeTssp gagnara
XM GonomM=ryiH YIMEAc ONYTHYYOLIH OHOMBIH XMY33NWAT QaANarasyynax $xung yaapaar caag Gapewssnnilr apunras: onyTaHd
Ty Gyp WaTaxyyH Tyrasx cTady GonoH WHHrBpYYNCIH XMAH TYNWHWA CTAHULIH TOHOT TEX8EPENMSENYITIN Har GyYpUnsH xapbuas:
gagnara xwiix GonoME ONTOCHOOPOO WWHEN3C oM. iimg 3H3 @snoir TTTC-0 TyNrapgar cypranThlH TEXHWE XaHramsmitH
XVHAPSNT3H acyYANLIN WAROS3 PN CYPranToid Gaas cyypuir Gaxsnyynaxag a4 xonforgonTon oM.
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LUYTUC - XaparKunat 5

» Buptyan nab xenxun WYTUC OXC

>

2009 — [okTtop (PhD), Mpodeccop XK. Aawgopx|caHaaunaH OXUC-H
ONEKTPOHNKNNH cucTeMninH 6ar BupTtyanb nabopatopuir cyprantaHg HOBTPYYNax
cypanraar axmyyrncaH

2010 oHA TYypWUNTBIH 3XHUIW BUpPTYanbs naboparopuur 6yTaax IXNC-H SpamMuinH
3eBneng TaHunuyyrncaH

2010 oHoocC 9axnaH NpodeccopbiH CEMUHAP XUMK, OOTOOAbLIH 3PA3M LUNHXUITIOHUN
Xypnyyoag UnTran XananuyynaH, y3caranaHg OposiLoX cydanraaHbl axriaa Tyraax
9X3NC3H

2011 oHpg OXC gaap “E-JlTabopatopu | ye wat” Tecen XaparkyyJmkK aXancaH. Hunt 8-H
nabopaTtopu XNNxaap TENeBreceH.

2010 oHooc eHeer xyptan M TC, BUC 6onoH 9XNC aaap BupTyanb nabopaTtopuiir
BbonoBcpyynaH axunnax 6anHa

XBHIY-H KeMHuy xoT 6onoH OpesgeHnn TUC-Tan xamTpaH 3yHbl cyprant, CEMUHap
XWX TenesBnereeTan banHa
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