Phase #1
HOST Selection

Note: Choose the host according to its DEGREE OF
MANIPULATION
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Bacillus subtilis
ID: 1006
(B. subtilis)

DEGREE OF MANIPULATION: Very easy
SUCCESS RATE : 89%

BASE PRICE : Rs. 4,700




Clostridium
acetobutylicum ID: 1004
(C. acetobutylicum)

SVTWS DEGREE OF MANIPULATION: Cumbersome

SUCCESS RATE : 64%

BASE PRICE : Rs. 2,800




Pseudomonas putida
(P. putida)

ID: 1003

DEGREE OF MANIPULATION: Easy
SUCCESS RATE : 80%

BASE PRICE : Rs. 3,800




Saccharomyces cerevisiae
(S. cerevisiae)

ID: 1005

DEGREE OF MANIPULATION: Difficult

SUCCESS RATE : 40%

DEFAULT



Mycoplasma pneumoniae ID: 1002
(M. pneumoniae)

DEGREE OF MANIPULATION: Cumbersome
SUCCESS RATE : 67%

BASE PRICE : Rs. 3,000




Escherichia coli ID: 1001
(E. coli)

DEGREE OF MANIPULATION: Very easy
SUCCESS RATE : 93%

BASE PRICE : Rs. 5,000




Kluyveromyces
marxianus ID: 1007
(K. marxianus)

DEGREE OF MANIPULATION: Cumbersome
SUCCESS RATE : 55%

BASE PRICE : Rs. 2,500




Phase #2
Biomankenr Seleclion - miRNA

Note: Pay attention to the comments



o

mMiRNA-21

Q001

ID: 2001
Prevalence: Highly Prevalent

Comments: displayed highest
sensitivity and specificity for
cervical cancer diagnosis

Success rate: 94%

Base Price: Rs. 4,500
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o

MiRNA-20a

Q001

ID: 2002
Prevalence: Prevalent

Comments: associated with
aggressive progression of cervical
cancer

Success rate: 84%

Base Price: Rs. 3,650
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o

MiRNA-200a

Q001

ID: 2003
Prevalence: Prevalent

Comments: used for clinical
monitoring of cervical cancer

Success rate: 76%

Base Price: Rs. 3,490
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o

MiRNA-290

Q001

ID: 2004
Prevalence: Moderately Prevalent

Comments: more prevalent in later
stages of the disease

Success rate: 73%

Base Price: Rs. 2,900
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MiRNA-9

Q001

ID: 2005
Prevalence: not very prevalent

Comments: plays a central role in
development of the disease

Success rate: 69%

Base Price: Rs. 2,300
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o

MiRNA-12/5

Q01

ID: 2006
Prevalence: not very prevalent

Comments: low specificity
biomarker

Success rate: 46%

Base Price: Rs.1,650
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o

MiRNA-203

Q001

ID: 2007
Prevalence: not very prevalent

Comments: low specificity
biomarker

Success rate: 46%

DEFAULT
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Phase #3
Plasmid Selection
Note: Choose plasmids based on their compatibility with

Restriction enzymes, copy number(max) and insert size

3@% 2019 (maX)
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pET15b

ID: 3002

BspDI- Clal (24)

5706) EcoRI HindIII (29)
(ss3n Zoal L
(5517) Sspl PaeR7I- PspXI- Xhol {321)
(5193) Scal MCS
(50837 Pwul Ndel(231)
(4558) Pstl

Do COPY NO: Low (~40)
INSERT SIZE: 964 bp
wie SUCCESS RATE: 57%

Sphl (631)
EcoNI(751)
Miul(:

8d1

o promoter | #I
ch\'Dp“ v g

17 tery,; St
'"'”a, iz
0

pET-15b

5708 bp

1236) AlwNI

BstEII(!
PspOMI
e DEFAULT
BssHII (1627
Hpal(1722
(3820) Pail
(3704) BspQI- Sapl
355:) BstZ171 PshAI (2051}
35%0) Accl
(3572) BsaAl
13565, PAFI- Tthi11l
Eagl(2251)
Nrul (2312
BfuAl- BspMI(2333
Bsml(2704)
Mscl *(2791) o
(2926) BpulOl FspAl(2801)
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PET-SUMO

Sphl (4330
1741) BstAPl
(4457) Miul
1275) BstEIll
1257) NmeAlIl
(4251) Apal
(4250)

S0) PspOMI

1096) BssHII
i011) EcoRV
3555) Hincll - Hpal

(J616) PshAl

pET

{(3100) Bgll
[3379) Fspl - FspAl
(3351) PpuMI

(2614) PMIFI - Tthi11l

{2589) BstZ171
2588) Accl

2552) Taul

AlwNI

"

&

195

BspDI - Clal (1468)

Nhel (5344
Bmtl (53

5348)

Dral (5126)

AFIII (55335)

EcoRI (5561
End (564

3)
Start (1)

Styl (2

Dralll(461)

Psil (583)

Pvul (1163}

BsoBI - TspMI - Xmal {
BmeT1101 (1286)

HindIII (5)

ID: 3001

COPY NO: Low
INSERT SIZE: 1455 bp
SUCCESS RATE: 60%

BASE PRICE: Rs. 1,000
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PRSET A

(98) Ndel ATG
(58) Xbal BxHiz
(28341) BspQI- Sapl Nhel(:35)
(2721) Nspl BmtI(140)
(27:7) AfIIII - Pcil T7 tag {gene 10 leader)
Xpress™ tag

BspDI *- Clal *{195)
BamHI (202)

EcoS53kI(210)

Aval - BsoBI- PaeR7I- Xh
(2417) PspFI

(2413) BseYI

(2308} AlwNI

Acc65I (227)
BtgI- KpnI- Ncol(23:)

EcoRI(215)
\ BstBI{210)
" i 1243}
pPRSET A | HindIII (243)
2897 Lp BlpI{30:)

Eco01091 (328)
BspEI *(378)
NgoMIV (581)

Nael (583)
BtgZI(es81)
BsaAl(c86)
Dralll (689)
Psil (814
(18297 AhdI
as) Bmrl
{1760 BpmI
Xmnl (:1229)
(1682) NmeAIII BsaHI(:289)
TatI(1346)

Scal (1348)

ID: 3003

COPY NO: High (~250)
INSERT SIZE: 1953 bp
SUCCESS RATE: 96%

BASE PRICE: Rs. 2,500



pDEST17
ID: 3004

52) Xbal Ndel(33)

(6314) SgrAl ATE
(5166) Sphl e
(6101) EcoNI ‘
(5008) PshAI NotI (2&6)
(5750) Nrul

(5676) BstAPI

.' ‘\0‘ & >

<1 promo!e.'R atth §

COPY NO: High

Ncol(aa7)

- INSERT SIZE: 920 bp

7
ac U

Bbver(13:1 SUCCESS RATE: 72%
'I;spMII- &)_’(rraal (1455)
- mal - {1457)
w27 BASE PRICE: Rs. 1,275
6354 bp
(1602} Pfol R
(4503) PFAIFI- Tth111l
(4497) B=all BlpI(i500)
(1362, BspQI- Sapl
Nhel (2128)

(4245) AFIII- Pcl
Bmitl(2132)

HindIII (2325)
BspDI- Clal (2335)
Zral (2436)

AatIl (2438)
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PET-DEST-42

{441) EcoNI

Sphi (109
SgrAlI (257)
BglII(238)
T7 promoter
Xbal (364)
NotI(s528)

(6834) BstEII
(6813) Apal
(6809) PspOMI

fac UV5 prometer
(6514} Hpal

\acl promoter 'l £ EcoRI{348)

- a f.'
lac Ope,at"?) {
O PasI(:0a0)

BbvCI(1573)

TspMI- Xmal (1717)
Smal - Srfl (1713)

BmgBI(1753)
pET-DEST42

7440 bp

Sall {1378)

T7 terminator

BspDI- ClaI (24298)
Zral (2603)

(4670) PFIFI- Tth111I
(1664) BsaAl
(4529} BspQI- Sapl
(44:2) Pail

Pvul (3155)

ID: 3005

COPY NO: High
INSERT SIZE: 1000 bp
SUCCESS RATE: 89%
BASE PRICE: Rs. 1,999

i 2019
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PCOLA-2-DEST D 3006

Bsu36I (2)
Agel (5:)
DrdI- PFIFI- Tth111l (122)
Bsal(i30)
Xmnl (218)

(4863) BfuAI- BspMI

{4632) BsaBI*

(4613) Srfl

C““

anR2 T7 le“’ﬂirxamr v
crrep 129

COPY NO: High
B;fﬁl(-gsgalr-;“' INSERT SlZE: 990 bp

wey v s SUCCESS RATE: 80%
BASE PRICE: Rs. 1,498

(1283) BstZ171

(4165} Scal

(3980, Pasl

pCOLA-2-DEST™

5131 bp

{3748) EcoRI
{3744) BspEI

EcoRV (1565)
SexAl ¥(:648)

Pvul (1740}

B Xbal (1789)
(3273) BtgI- Ncol
Acul (1843)
RBS

T7 promoter ——
S.
(3141) Pfol Narl *

{3033) BstAPI \ Sfol (2072)

X PluTI (2074)

Hpal(2207)
o
PspOMI (2502) i 2 0 1 9

(2695) BdI* Apal|

6)
(2527) BstEII NmeAIII (250%)



PET161-DEST

(1) BgL 1/ promoter:

140) SgrAl faco
(7252) SphI

(7227) EcoNI

BmtlI(ii6)
NotI(280)
lac UVS promoter
(6577) BstEIL
(6556) Apal
) PspOMI

' v RBS| 3
Omole RRI ~

S ™17 tag (gene 19 tesy
Er

7

BbvCI (1325)

Smal - SrfI (1471)
BmgBI(:503)

Sall (1723)

BstBI(:866)
Agel (1914)
ExHis
BlpI(1357)

pET161-DEST

7480 bp

BspDI- Clal (2241)
Zral {2348)
AatlII234a)

{5178) FspAl

Pvul {2838)
(4413) PAFI- Tth111l
(4407) BsaAl

(4272) BspQI- Sapl AhdI (3267)
141551 Pail

TspMI- Xmal (1463)

ID: 3007

COPY NO: High
INSERT SIZE: 900 bp
SUCCESS RATE: 70%
BASE PRICE: Rs. 1,156

i 2019
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Phase #4
Restriclion Endonuclease Seleclion

Note: Choose your enzymes based on the type of ends

they produce and don't forget to buy your co-factors!!

:@nznis
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ID No: 4001
1. Produces Sticky ends.

Relcognition site . 0
R 2. SUCCESS RATE: 95%
" | C‘-T'-T'-A'-Aid—l—;ﬁ % 3. Cofactor- Mg ions.
Treatmem*wnh o Phosphodiester ENZYME BASE PRICE: Rs. 3,000
{ vonus Droken Cofactor Base Price: Rs. 1000*
5 .--—i—cl ANT-TC <2

3Ll Ll cor-T-A-A ¢ 115 . '
| getting the cofactor is an add-on, only the

efficiency of the enzyme will improve

€ 201
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Smal

Smal

5...CCCGGG. ..
3.+ . GEECLE .,

Q01

ID No: 4002
1. Produces Blunt ends.
2. SUCCESS RATE: 80%

3' 3. Cofactor - Potassium ions

ENZYME BASE PRICE: Rs. 2,000

. 5 Cofactor Base Price: Rs. 900*

*getting the cofactor is an add-on, only the

efficiency of the enzyme will improve
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Type 1RE (D)

ID No: 4003
1. Cuts away from the recognition sequence.

2. SUCCESS RATE: 30%

ENZYME BASE PRICE: Rs. 500

‘i2019
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Hind Il

5'...AVGATCT...3’
3"..TCTAGVA...5’

:@02019

ID No: 4004
1. Produces Sticky ends.
2. SUCCESS RATE: 90%
3. Cofactor - Magnesium ions
ENZYME BASE PRICE: Rs. 2,500
Cofactor Base Price: Rs. 1,000"

*getting the cofactor is an add-on, only the efficiency of

the enzyme will improve
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Bcol

‘-’2019

ID No: 4005
1. Produces Sticky ends.
2. SUCCESS RATE: 75%

ENZYME BASE PRICE: Rs. 1,500
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Xmal

CCOLGE
GGGCCC

‘i2019

ID No: 4006
1. Produces Blunt ends.

2. SUCCESS RATE: 60%

ENZYME BASE PRICE: Rs. 1,200
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Phase #5
Reporben Gene. Selection.

Note: Make sure you take into account the detection

system while choosing the reporter.

i@lﬂlis
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ID: 5001

Merits: Substrate independent;
more stable; brighter

Demerits: Low levels cannot be
detected; higher maturation time

Comments: Detected using
fluorometer

Success rate: 92%

Base Price: Rs. 15,990

S5



o

mCherry
family

Q001

ID: 5002

Merits: Substrate independent; low
maturation time

Demerits: Lesser brightness

Comments: Detected using
fluorometer

Success rate: 86%

Base Price: Rs. 14,350
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Red
Fluorescent
Protein

:@02019

ID: 5003
Merits: Substrate independent

Demerits: Lesser stability; higher
maturation time

Comments: Detected using
fluorometer

Success rate: 78%

Base Price: Rs. 13,550

35



2019

LacZ

ID: 5004
Merits: Rapid naked eye detection
Demerits: Substrate dependent

Comments: Detected using
enzymatic assay

Success rate: 6/7/%

Base Price: Rs. 20,500

36



Luciferase

ID: 5005
Merits: High sensitivity

Demerits: Substrate dependent;
time consuming

Comments: Detected using
luminometer or optical microscope

Success rate: 56%

Base Price: Rs. 19,450
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o

Cholarmphenicol

transferase

Q001

acetyl

(CAT)

ID: 5006

Merits: Low levels can be detected
easily

Demerits: Radioactive labelling
needed

Comments: Detected using Thin
Layer Chromatography

Success rate: 44%

Base Price: Rs. 17,800
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o

B-Glucuronidase

Q001

ID: 5007
Merits: Stable and good sensitivity

Demerits: Substrate dependent;
mostly used in plants

Comments: Detected using
enzymatic assay

Success rate: 37%

DEFAULT
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Phase #6
Defection Sy&ﬁem Selecion

Note: Make sure you choose the detection system based
on the reporter gene you have chosen because “Beauty

lies in the eyes of the beholder”

a@azow
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O,btica/ -A éfo#,btion
baced

S se .

|ID: 6001.1

Merits: Low cost; moderate
selectivity;

Demerits: Low sensitivity; low
reliability

Success rate: 84.3%

Base Price: Rs. 3,250
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Optical - Fluorescence
bagced

|ID: 6001.2

Merits: High selectivity; moderate
selectivity

Demerits: Saturation errors
Success rate: 87.9%

Base Price: Rs. 25,110

42



Conductometric baced

ID: 6006

Merits: Quantitative analysis
possible; high selectivity; high
sensitivity; rapid detection possible

Demerits: -
Success rate: 92.2%

Base Price: Rs. 23,200
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Magnetic baced

| | | | |
37 W lae

_— Add c-
e magnetic  pomove
beads and . ciqual
incubate  <o1ution ' f
AX 3 4Y A i
K — > < e 8
Ar, §ip Nig
Magnetic beads
S Bacterial capture and b

conjugated to anti-
bacterial antibodies

:@51«2019

purification from Bacterial detection with anti-
sample bacterial antibody conjugated
to fluorescent tag

ID: 6004

Merits: Allows physical separation
of components apart from
detection; rapid detection possible

Demerits: Low sensitivity; frequent
calibration required

Success rate: 75%

Base Price: Rs. 5,990
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Calorimetric (Heat)
baced

ID: 6005
Merits: Low cost; long life; portable
Stirrer Thermometer
Demerits: Frequent calibration
T required; susceptible to damage
Stopper
Success rate: 78%
Nested
Insulated .
Cups Base Price: Rs. 7,770

e \Hl,/
:@l 2019




Immunoaccays (D)

Substrat ﬁ}
( Secondary ant
conjugate
9 "4
nmary a d
OMjugate
Direct ELISA Indirect ELISA

|ID: 6007

Merits: High specificity; both
qualitative and quantitative
analyses possible

Demerits: Slower technique (need
to wait for a day or so); reuse not
possible; low sensitivity

Success rate: 62%
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Electrochemical baced

|ID: 6002

Merits: Quantitative analysis;
automated method; most utilized
method for clinical diagnosis; high
selectivity; high sensitivity; rapid
detection

Demerits: -

Success rate: 95%

Base Price: Rs. 29,999
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Piezoelectric baced

PN ot N N/

Output signal

|ID: 6003

Merits: Enhanced sensitivity and
selectivity than electrochemical
method; fastest response time
among the methods

Demerits: Temperature based
changes in the final output

Success rate: 81.8%

Base Price: Rs. 49,999
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SynB3io- Uuction M closes....

Time to concolidate, diccucse and precent your colutione!
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Thank ing a

All the bect for your future endeavours..

With much love and gratitude,
iGEM 2017 SASTRA Team

:@nznis
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