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HF porls -t size
Volume adjustment knob — Jdetermain khe v
B. Different sizes of micropipettes

& 2 The micropiy

measures a different range of volumes. The three sizes are P10, P50 and P1000.

lak

in this

y come in three different sizes each of which

ey ‘/ R

Micropipette are named based on the upper range volume
Tip Ejector —» press o

eyeck (sphil)bhe Lip M -
W licropipette Size Lower — upper volume range
Adjustrment P-10 0.5-10u
Dual ! P-50 5-50pl
D-rhv g P-1000 100-1000p1
indicate - : general : lower limit = 0-1 upper limil
Fhe selechsy )
Tip Ejector Collar —» holds the tip
ejector press mechanism
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¥he bip attached
bo it ™
P-10, range (0.5-10 uL) P50, range (5-50 ul)  P-1000, range (100-1000 uL)
Display: 6.6 puL Display: 23.5 uL Display: 530 ul
Volume is read from bottom to top.
* Nole:
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resulks are veproducible
+F ACCuracy and precisiovrP
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® Pipe(-l-ing al- an angle
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@ it pipette is dropped —> QS



Ex: "\

v Although amino acids share the general structure, they differ in the polarity, size

Protein is an imy ient ial for survival. They are an important solubility and clectrical charge.
constituent of cells and hence are present in all living bodies. Cells contain more than Amino acids form a ‘PN'[W}')'I“ of linkage known as peptide Nnkage, amino acid
3000 different proteins that play a varicty of structural and functional roles in the cell. molecules undergo a condensation reaction. the condensation of the a-carbexyl

group of one amino acid and an a-amino group of another, The products i d are
classified as; depending on the number of amino acid
molecules involved in the condensation reaction.

10-35% of calories should come from protein. Protein is found in meats, poultry, fish,
meat substitutes, cheeses, milk ete, They contain carbon, hydrogen, oxygen, nitrogen,
phosphorus and Sulphur in some cases. Proteins are large biological molecules of
alpha-amino acids, @ Dipeptide: they are the products formed by the
condensation of two molecules of alpha-amino acid.

Amino acids arc the main building blocks of proteins. They are relatively small (> Wripeptide: they are formed by the condensation of three
molecules that charactenized by presence of a-amine group, carboxylic group and a  molecules of alpha amino acid.

unique R group. the amino group is attached to alpha carbon, which are crystalline in G Polypeptide: If a large number of molecules of amino acids
nature and exist as zwitterions (it has both positive and negative) combine, the formed product is called a polypeptide.

RIS

R B

H M Proteins differ primarily from cach other in their amino acid
..,._(:-coou = "N — %_m sequence, There are about 20+ amino acids here. Some amino acids are not produced
R

® by the body and are delivered by diet. They are called amino acids, which are

Amine acid Zwitterion essential.

Detection based on the following:

1. Presence of peptide bond: Biuret reaction
The nature of protein (coagulation by heating, precipitation by strong acid and
heavy metals)

)

3. Presence of certain amino acids: color reactions of amino acids

CQUQIil’aI’iW (JGSI’

protein fAmino acid
(twotesls) ¢ Hive hests)
E J v+ 3 “ )
I | | 1 |
Heal" Denaturation Ninhydrin Millon Hopkin cale Lead - sulbor Nilvoprussidle

Test Name  Principle  Procedure  Positive Result  Negative  lmage/Color Test Name Principle Procedure  Posithve Result  Negative  lmage/Color
Result  Description Result Description
Biuset Teg  Detects 1.ASd 1S Violet codor  No color Test tube with Ninhydrin Reacts with 1. Add 2 ml  Purpleblue  No color Purple or
peptide bonds drops of test  (indicates change. violet solution Test free -NH, of sample + (amano acids  change, yellow - ——
mprotems solubon o protein with indicates groups in 0.5ml0.1%  with a:NH,), colored R0 I Svnte
wang CuSO,  test tube. 22 peptide presence of amino acids 10 Ninhydnn, Yellow solution in A oo S
malkalne 2 AMS bonds). protemns. give 2. Heat in (proline or test tube J:‘ o J
modiem A drops of 200% Expected purplebluc or water bath for hydroxyprolin based on ’ ———
wviokt color  NaOH, mix coloe: Violet yellow color.  § minutes. c). amino acxd »
mdscates well (positive) 3. Cool and type.
presesceof 3. Add 2ml observe color. Expect
protem. of 0.2% color: Purple
CuSO,. Warm or yellow
if necessary (pesitive) B e M e
Heat Detects I. Take Sml  White No precipstate White cloudy Millon's Test Specificfor 1. Add2ml Redorpink  Nored Brick red or
Denaturatzn  peoten of test previp I J or tyrosine or  sample + 2 ml peecipitate precipitate.  pink solid at ..-"'- :—""-'
Test stabelity under solutson. (dematured  absent or sediment at phenol- Millons (tyrosime bottom of test ___""' . __"'—"
beat 2. Heat %0 protein) stable) bottom of test containing reagent. peesent). tube.
tube indscates proteins. 2. Heat in Expected J e apweng Siugtbchut
denaturation. Givesred  water bath if color: Red or — r—
Expected precipitate.  no immediate pink
color: Cloudy precipitate. (positive)
OfF precipiate 3. Observe. M "
(positive) Tlopkins-Cole Detects T.Mix 2ml _ Purple ning at_No ning, Thin purple e s o
Test tryptophan  sample with 2 interface ring at Gpiets Solintn
using ml Hopkins-  (tryptophan Junction of
glyoxylic acid Cole reagent. peesent). two hiquad :" :-
and HSO; 2. Add conc. layers.
gives purple  H SO, down Expected Fp— [Sr—
ring. the side to color: Purple
form 2 layers. ring (positive)
3. Observe
interface.
Lead Sulfur - Detects 1AM 2ml Black No Black
Test sulflr- sample + 2 ml peecipitate  precipitse.  particles
containing  20% NaOH,  (sulfur amino suspended or
amino acids 2. Boal, cool,  acids like settled in
by forming  add 20% lead cystcine), solution,
. black kad  acetase Expected
penal-uration Lest ( heal ing ) sulfide, dropwise. color: Black
3. Observe, (positive)
Nitroprusside  Detects LAM2Zml Red color No red color. Red solution
Test cysteine by sample + 0.5 (cysteine i test tube
forming red — ml present). ndicates
complex with nitropeusside cysieine
nitroprusside 2. Add 0.5 ml Expected
inalkalime 207 NaOH, color: Red
medmim N, Observe (positive)

color,
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ASSO\)I: mekhod Lo dletecl + quantify o parlicular bype of molecle —>  example : S peclropholometric

¥ The purpese of he prolein assay (quantifications ) 3 * isolal'ing and deceling protein i used for s
® determain the amounl or eneenlalion of- a specific protein ® clinicul anel reserch processes
® an array ol difterenl” prolins in a sample ® in clinicl leberatory as parl of- o disease cliagnosis

(o quemlify (oss of- prolein , level , enzymes, unlibedies)

F Specl‘rbphol:omeh‘j 3 colorimetric yeagenl prolein assay
(reley on calor changes)
A spectrophotometer is an instrument that measures the amount of photons (the
intensity of light) absorbed after it passes through sample solution. With the
spectrophotometer, the amount of a known chemical substance (concentrations) can

also be determined by measuring the intensity of light detected.

Light is often treated as energy wave. The wavelength is expressed by lambda 4. And
measured in nanometre= 107 m). The transfer of energy from a photon to a molecule is
absorption. Light absorption mny@ull directly from the intnnsic chemical properties
DS > I —"
treating the molecules of interest with other compounds which react with them to create
new chemicals that exhibit absorption. The wavelength at which a substance has its
strongest photon absorption (highest point along the UV spectrum) is called Lambda

lighl-

> sample

max (A max).

Colimator Wavelength Selector Detector
(Lens) i= 3 PRt el

Sped’mphol.’o mehwj

RN -l:A<,‘ - =

single Reem Double Beem ' " )
) | Digital Display
Meter

needs correchion  self arrechion Light source Monochromator Sample o

Cbweo regions) & Coveted

Figure 1: Components of spectrophotometer

Biochemical assays for biomolecules are usually based on absorption in the UV or
visible region. In this experiment we will use the ultraviolet-visible
spectrophotometer (figure 1), the UV range normally extends from 100 to 400 nm,
with the visible range from approximately 400 to 800 nm (red to violet wavelength

range).

H Beer — Lamberl law
— Tol- amount of> \ighl alosorbed al- any porlicular wavelength C Absorlance) is debermain loy Hhree Paclorss

determined by three factors: 1) the absorption characteristics of the molecules of
interest; 2) the pathlength or distance through which the light must travel; and 3) the

concentration of the absorbing molecule.

conslank (mole /L)

—s 3creral CGorm
RAbsorbunce <~ ==. —> leangth Cem)

(e onit) éccms\'unl‘ ‘l = (m)x
A= (CI)C ., sopam = CL



4 Cali brahion Curve

A calibration curve, also known as a standard curve, is a general method for
determining the concentration of a substance in an unknown sample by comparing the
unknown to a set of standard samples of known concentration (for protein assay,
sugar assays, and various types of assays).

You can find the slope and y-intercept of the linear graph to get the linear equation. By
measuring the absorbance of the sample of unknown concentration, you can apply it to

the equation to find the concentration (there is an example afterward).

(ya-)=" (Re-X)

Ctmulmimugni:l

Calibration curve of absorbance against concentration using Beer's Lambert law.

Alsorlotion with no molecule in sol (blank) c=0 —> Y= max -+ 0O

Theoretically the Y-intercept should be zero for the Beer's Law Plot?

Because at zero concentration, there is no compound dissolved in solution, and the
spectrophotometer is zeroed using the blank before taking the meas:mmlix pech Fhe camplt
All light absorption measurements are made relative to a blllﬂ/s;rulion which contains

all the components of the sample solution except the substance being analyzed

But practically, you may have y-intercept, if the plot is not linear or if the y-intercept

deviates substantially from the origin, it indicates that the standards were improperly
prepared, that there is an unknown interference in the sample.

- If we have two concentrations of the same solution, then they have the same molar
extinction coefficient (E), and the length path (1) is 1 em in most spectrophotometers.
A=(ENC
(El)=A/C

7 E x1 (14 concentration) = E X | (26 concemtration)
» E=E:
» AIC=AC:

Therefore, the absorbance/concentration relationship can be applied using the same
linear equation we got for the standard.

Go bhack Lo exumples




+#+ Fina“y — s  Colorimelric T‘C’ajenl‘ Pnol‘in assay

— These assuys are usePu| Co quanlify the amounl of profein in o given Sample , it Fust and exsy to perfrm , doril
require Gemplex of hazardous chemicals
o

— A reagent Hual specifically absorbs a specific amount of: light is atluched o o specific prolein  and then the amounk of- light is

measured .
low main Lypes of colerimelric veagent protein assay
‘ Glor chunge 7
copper chelalion protein ;:;[‘e binding
and detection of the associaked color change
reduced copper
l Brad Ford
(ormassie dye)
Bicinchoninic aciel I Y L e
(B3cA — compalike Cused with) : semples cantuining
bubfer salts , melal ionS , reducing agents , chelators
— vsed with: elergent-s — Incompakible: samples containing detergents. .
— limils : ©® lnc.mp;dﬁ'ble wikh rculucing agenks — Tumge ¢ 100 — 1500 Hylml (10.mL)
T — Incubelion Fime : 5-10 win
® chelalors » shouldn’l* loe incubated longer khan 1h

Say YuNge i 20 — 2000 Wylml (25wL) — Temp: roem lemprelsure

Csumple v) — Amex= 595 nM
— Incubbahion Fime + 30 min
— Temp : 37°C \l/
— Assay measurement( A may wevelength) & Ame = 840 nm

principles
sl

* Use of Coomassic G-250 Dye in a colonimetric reagent for the
detection and quantitation of total protein was first descnibed by
Dr. Marion Bradford i 1976, It is a colorimetric,
p ph ¢ quantitative assay 1o measure  protein
concentration.

2 Chemistry of Bradford, Coomassie-based protein assays

In an acidic environment, proteins bind to coomassie dye. This results in a spectral shift
from the brown form of the dye 1o the blue form. The optimal wavelength to measure
the blue color from the Coomassic dye-protemn complex is $95 nm.

Development of color in Coomassie dye-based protein assays has been associated with

the presence of certain basic amino acids—primanly arginine, lysine, and histidine

in the protein, Van der Waals forces and hydrophobic interactions also influence dye

pr binding The ber of Coomassie dye molecules bound 1o each protemn s

approximately prop | to the number of positive charges found on the protem. — (;;_&.) u—"\J?

- s -

Figure: Reaction schematic for the Coomassie dye-based Bradford protemn assays.

Free amino acids, peptides, and low molecular weight pr do not produce color
with Coomassie dye reagents. In gencral, the mass of a peptide or protein should be at
least 3,000 Dalton for quantification with this reagent.

(@ Bovine serum albumin (BSA) which is used to generate the standard curve has a
Adv © ‘molecular muss 0f 66,5 K Dalton and is used by itis widely available in high parity
igh
and it s WN.M
®

®

)

dishdu The main disadvantage of Coomassic based protein assays is their incompatibility with
surfactants/detergents at concentrations routinely used to solubilize membrane proteins.
In general, the presence of a surfactant in the sample, even at low concentrations, causes
precipitation of the reagent, In addi the C dye reagent is highly acidic, so
proteins with poor acid-sohubility cannot be assayed with this reagent ®




