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GenBank -

Homo sapiens insulin (INS) gene, complete cds

GanBank AH002844 2
EASTA Crachics

o106
Locus. AHee2344 4969 bp Dha linear PRI 1@-JUN-2815
DEFINITION Homo sapiens insulin (INS) gene, complete cds.
ACCESSION  AHEB2844 J0@265 160268
VERSION  ANHG2844.2
KEYWORDS GC rich region; insulin; polymorphic variation; tandem repeat.
SOURCE Homo sapiens (human)

ORGANTSH Homo sspiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 2414 to 2613)

AUTHORS  Bell,G.I., Swain,W.F., Pictet,R., Cordell,B., Goodman,H.M. and
Rutter,W.J.
TITLE Nucleotide sequence of a cDNA clone encoding human preproinsulin
JOURNAL  Wature 282 (5738), 525-527 (1979)

53234
REFEREMCE 2 (bases 1925 to 3715)
AUTHORS  Bell,G.I., Pictet,R.L., Rutter,W.]., Cordell,B., Tischer,E. and
Goodman , H.M.
TITLE Sequence of the human insulin gene
JOURMAL  Nature 284 (5751), 26-32 (198@)
PUBMED  £243748
REFEREMCE 3 (bases 2411 to 2610}
AUTHORS  Sures,I., Goeddel,D.V., Gray,A, and Ullrich,A.
TITLE Kucleotide sequence of human preproinsulin complementary DHA
JOURNAL  Science 208 (4433), 57-59 (1960)

6927840
REFERENCE 4 (bases 1928 to 3651)
AUTHORS  Ullrich,A., Dull,T.J., Gray,A., Brosius,]. and Sures,I.
TITLE Genetic variation in the human insulin gene
JOURNAL  Science 209 (4456}, 612-615 (1980)
PUBHED 248962
REFERENCE 5 (bases 1 to 4969)
AUTHORS  Bell,G.I., Pictet,R. and Rutter,W.J.
TITLE Analysis of the regions flanking the human insulin gene and
sequence of an Alu family member

CAAB1254; SV 1; linear; unassigned DNA; PAT; SYN; 167 BP.
A15938.1

| 28-MAR-1994 (Rel. 39, Created)
‘28-MAR-1994 (Rel. 39, Last updated, Version 1)

~ synthetic construct partial Human insulin
“

synthetic construct
‘othar sequences; artificial sequences.

1]

Brange 1.1.V., Norris K., Hansen M.T.;

"Insulin analogues and meéthod of preparing the same.”;
Patent number EP@214826-A2/34, 18-MAR-1987.
NOVO-NORDISK A/S;

HOVO MORDISK A/S;

NOVO MORDISK A/S.

MDS; 3752018308c62a9975¢c21eeb73eaa51c.
“ty Location/Qualifiers

source 1..167
| Jorganism="synthetic construct”

/mol_type="unassigned DHA"

i /db_xref="taxon:32630"

s A15938.1:<1..167
/codon_start=3
ftransl_table=11
/product="Human insulin"
/protein_id="CAA@1254.1"
/translation="RFVNQHLCGSHLVEALYLVCGERGFFYTPKAAKGIVEQLCTSICS

LYQLENYCH®
Sequence 167 BP; 41 A; 3B C; 36 G; 52 T; @ other;
asagattcgt taasccaacac tigtgcgatt cccacttggt tgaagctttg tacttggttt 68
gi;’?tpug aggtttcttc tacactccta aggctgetaa gggtattgtc gaacaatget 128
gtacctecat ctgotectip taccaattgg asaactactg caactag 167
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1.1, List main types of biological databases available on the internet. (30 marks)

1.2. Identify above databases (A,B and C) differentiate the features of three outputs.

(70 marks)

estion 02 (100 marks)

ention the information that you could retrieve from the FASTA output given below.

Av

ngue virus 3 isolate 2086_NIMS_HYD NS1 gene, partial cds
enBank: KF301600.1

anfank  Graphics

91600.1 Dengue virus 3 isolate 2086_NIMS_HYD NSI gene, partial cds
GCTAGAGAGTGACATGATCATTCCAAAGAGTCTAGCTGGTCCTATTTCGCAACACAACTACAGGC
GGGTACCACACTCAAACGGCAGGACCCTGRCACTTAGGAAAATTGGAGCTGGACTTCAACTATTGTGA

i CAACAGITGT CATCACAGAAAACTGTGGGACAAGAGGCCCATCATTGAGAACGACAACAGTGTCA
M TTGATACACGAATGGTGTTGCCGCTCGTGCACACTTCCTCCTCTGCGATACATG
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STRUCTIONS TO CANDIDATES

o This question paper consists of SIX questions.

e Answer ALL questions.

e You should write answers in lined papers legibly in black or blue ink.

1} 1

}westion 01

(100 Marks)

Define the term "Data". (20 marks)
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s of Colony Forming Units (CFU) per milliliter were recorded:

1,42, 79, 53, 16, 24, 19, 31, 26, 36, 75, 90, 21

pute the mean, mode, and median of the CFU data. (30 marks)

..........................................................................................................
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.........................................................................................................
..........................................................................................................

..........................................................................................................

he variance and standard deviation for these measurements. (50 marks)
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ntian the key characteristics of a normal distribution curve. (20 marks)

.......................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................

........................................................................................................

(100 Marks)

bhts of students in a college are normally distributed with a population standard deviation

random sample of 50 students had a mean weight of 70 kg.




2. Ljst five essential characteristics of a strong research question.

—

...............................................................................................................
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................................................................................................................
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..............................................................................................................

.............................................................................................................
.............................................................................................................
...............................................................................................................

...............................................................................................................

ferentiate the independent and dependent variables and provide an example of each type.

(40 marks)

............................................................................................................
..............................................................................................................
..............................................................................................................

.............................................................................................................

...........................................................................................................

ave higher productivity levels. To explore this observation, an ANOVA test is performed
ine whether the training program has a significant impact on productivity outcomes.

VA table of the analysis is provided below.
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*c late the Mean Square (MS) values.

(40 marks)
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........................................................................................................




2. Determine the F value. (20 m"i’.’J@OOZ

...................................................................................................................
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C=3

nterpret the results and state the decision of the test. (20 marks)
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gstion 05 (100 Marks)
List nucleotide and protein sequence databases available on the internet.

(30 marks)

T I I R A I ) R I ) R )

R R R N} R R I R A

(30 marks)
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(100 Marks)

e the purpose of “Sequence alignment”. (30 marks)
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ANOVA table

Summary ANOVA

Degrees of  Variance Estimate .
Source Sum of Squares Freedom (Mean Square) F Ratio
_ gs MS,
Between SSB K"' 1 MSB = ﬁ MS“
ithin SSw N-K MSy s ok
otal SS; = 8855+ SSw N-1
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t-test table

tss ta tas to tas tars fa (™ fom Lo
025 020 0145 0140 0.05 0025 0.01 0.005 0.001 o0.0005
050 040 030 020 040 005 0.02 001 0.002 0.001

1000 1376 1983 3078 6314 1271 3182 6366 31831 636.62
0816 1061 138 1886 2920 4303 6965 9925 22327 31589
0765 0978 1250 1638 2353 3182 4541 5841 10215 12924
0741 0941 1190 1533 2132 2776 3747 4604 7473  B8B10
0727 0820 11456 14768 2015 2571 3365 4032 5893  6.869
0718 0806 1134 1440 1943 2447 3143 3707 5208 5959
0711 0896 1119 1415 1895 2365 2998 3499 4785 5408
0706 0889 1108 1397 1860 2306 2896 3355 4501 5.041
0703 0883 1100 1383 1833 2262 2821 3250 4297 4781
0700 0879 1083 1372 1812 2228 2764 3169 4444 4587
0697 0876 1088 1363 1798 2201 2718 3106 4025 4437
0695 0873 1083 135 1782 2179 2681 3.055 3930 4.318
0694 0870 1079 1350 1771 2160 2650 3012 3852 422
0682 0868 1076 1345 1761 2145 2624 2977 3787 4140
0691 0866 1074 1341 1753 2131 2602 2947 3733 4.073
0600 0865 1071 1337 1746 2120 2583 2921 3686 4.015
0689 0863 1069 1333 1740 2110 2567 2898 3646  3.965
0688 0862 1067 1330 1734 2101 2552 2878 3610 382
0688 0881 1066 1328 1729 2093 2539 2861 3579 3883
0687 0860 1084 1325 1725 2086 2528 2845 3552 3.8%0
0686 0858 1063 1323 1721 2080 2518 283 3527 3819
0686 0858 1061 1321 1717 2074 2508 2818 3505 3792
0685 0858 1080 1319 1714 2069 2500 2807 3485 3768
0685 0857 1059 1318 1711 2064 2492 2797 3467 3.745
0684 085 1058 1316 1708 2080 2485 2787 3450 3725
0684 085 1058 1315 1706 2056 2479 2779 3435 3707
0684 0855 1057 1314 1703 2052 2473 2771 3421 3690
0683 0855 1056 1313 1701 2048 2467 2763 3408 3674
0683 0854 1055 1311 1698 2045 2462 2756 3396 3659
0683 0854 1055 1310 1697 2042 2457 2750 3385 3648
0681 0851 1050 1303 1684 2021 2423 2704 3307 3551
0679 0848 1045 1206 1671 2000 2390 2660 3232 3.480
0678 0846 1043 1202 1664 1990 2374 2639 3195 3418
0677 0845 1042 1200 1660 1984 2384 2626 3174 3.3%0
0675 0842 1037 1282 1646 1962 2330 2581 3088  3.300

0674 0842 1036 1282 1645 1960 2326 2576 3080 3.201

50% 60% 70% 80% 90% 95% 88% 99% ©9.8% 09.9%
Confidence Level
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Number in the
table represents

P(Zs2)
N 3

z 000 001 002 003 004 005 006 007 008 009
00 | 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
01 | 5398 5438 5478 5517 5557 5506 5636 5675 5714 5753
0z | 5793 5832 5871 5810 5948 5087 6026 6064 6103 6141
03 | 6179 6217 6255 6293 6331 6368 6408 6443 5480 6517
04 | 6554 6591 6628 6664 6700 6736 6772 6608 6844 6879
05 | 6315 6950 6985 7013 054 7088 7123 7157 7180 7224
06 | 257 7291 7324 7357 7383 7422 7454 7486 7517 7548
07 | 7580 7611 7642 7673 704 I3 764 7794 8B .78%2
08 | 7881 7910 7939 7967 7995 8023  .BO51 8078 8106 8133 .
09 | 8158 8186 8212 8238 8264 8289 8315 B340 8365 8389
10 | 8413 8438 8461 8485 8508 8531 8554 8577 8599 8621
11 | 8643 8665 8686 8708 8729 8749 8770 8790 8810 8830
12 | 8843 8869 8888 .8907 8925 8944 8962 8980 8997 9015
13 | 9032 9049 9066 9082 9083 9N5 9131 9147 9162 9177
14 | 9192 8207 9222 923 8251 9265 9279 9282 9306  .9319
15 | 9332 9345 9357 9370 9382 9394 9406 9418 9428 9441
16 | 9452 9463 9474 9484 9495 9505 9515 9525  .9535 9545
17 | 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633
18 | 9641 9643 9656 9664 9671 9678 9686 9633 9699  .9706
18 | o113 s9eng 9726 9732 9738 9744 9750 9756 9761 9767
20 | 972 98 9783 9788 9733 9798 9803 9808 9812 9817
21 | 8821 9826 9830 9834 9838 9842 9846 9850 9854 9857
22 | 9861 9864 9868 9871 9875 9878 9881 9884 9887  .98%0
23 | 9893 9895 9898 9901 9904 9906 9909 8911 93 9916 .
24 | 9918 9920 9922 9925 9927 9929 9931 9932 9934  .9936
25 | 9338 9940 9341 9943 9945 9946 9948 9349 9951 9952
26 | 9953 9955 9956 9957 9959 990  .991 992 9963  .9364
27 | 995 9966 9967 9958 998 9970 9971 972 9973 99N
28 | o974 9975 9976 9977 9977 9978 9979 9979 9980  .9981
29 | 981 9982 9982 9983 9984 9984 9985 9985 9986 9986
30 | 9987 9987 9987 9988 9983 9989 9989 9989 9980  .99%0
31 | %0 993 8991 9991 9992 9992 9992 9992 9993 993
32 | 9933 9933 9934 9994 9994 9994 9994 9995 9995 9995
33 | 9395 9995 9995 9995 999 9996 9996 993  .99%6 9997
34 | 9997 9997 9997 9997 9997 8997 9997 9997 9997 9938
35 | 9998 9998 9998 9938 9938  .9998 9998 9998 9998  .99%8
36 | 9998 9998 9999 9999 9993 9999 9999 9999 9989 9999
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Number in the §
table represents .
PlZs2) :
0
000 001 002 003 0.04 0.05 0.06 007 0.08 0.09
0002 0002 0000 0001 0001 000  .0001 .0001  .0OO1 .0OO!
0002 0002 0002 0002 L0002 0002 0002 0002 0002 0002
0007 0007 0006 0006  .0006 0006  .0006  .0005  .0005  .0005
0010 0009 0008 0009 .0008 .0008  .0008 .0008  .0007  .0007
0013 0013 0013 0012 0012 .00t 0011 0011 0010  .0010
0019 0018 0018 0017 0016 0016 0015 0015  .0014  .0014
0026 0025 0024 0023 .0023 .0022 0021 0021 .0020 0019
0035 0034 0033 0032 .0031 0030 .0029 .0028  .0027  .0026
0047 0045 0044 0043 .0041 0040 0039 0038  .0037  .0036
0082 0060 0059 0057 0055 .0054 0052 .0051 .0043  .0048
0082 0080 0078 0075 .0073 0071 0069 .0OG8  .00B6  .0DB4
0107 0104 0102 0099 0098 .0034 0031 0088  .0087  .0084
0138 0138 0132 0129 0125 0122 Q0119 Q0116 0113 0110
0178 0174 0170 0186 0162 0158 0154 0150 0146 0143
0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
0287 0281 0274 0268 0262 0256 0250 0244 0239 .0233
0359 0351 0344 0336 0329 0322 0314 0307 0301 0294
0448 0436 0427 0418 0409 0401 0392 0384 0375 0367
0548 0537 0526 0516 .0505 0495 0485 0475 0465  .0455
0668 0655 0643 0630 .0618 0606 0594 0582  .0571  .0559
0808 0793 0778 0764 0743 0735 0721 0708 0694  .0681
0968 0951 0934 0918 0901 0B85 0863 0853  .0838  .0823
1151 113 1112 1093  .1075 1056 1038 1020 1003 0985
1357 1335 1314 1292 271 1251 12300 210 1180 L1170
1587 1562 .1539 1515 .1432 (1469 1446 1423 1401 1379
1841 1814 .1788 1762 1736 A7 .1685 .1660 1635 J811
2178 2080 2061  .2033  .2005 .1977  .1949  .1922  .1894  .1867
2420 2389 2358 2327 .2296 2266  .2236 2206 2177  .2148
2743 2709 2676 2843 2611 2578 2546 2514  .2483 2451
3085 3050 3015 2981 2948 2912 2877 2843 2810  .2778
3446 3309 3372 3336 3300 3264 3228 3192 3156 3121
821 3783 3745 3707 3669 3632 3594 3557 3520 3483
07 4168 4129 4090 4052 4013 3974 3936  .3897  .3859
4602 4562  .4522 4483  .4443 4404 4364 4325 4286 4247
5000 4960 4920 4880 4840 4807 4761 4721 4681 4641
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| Hstitﬂm (100 Marks)
1

Name the components of Pharmacokinetics.

| : (25 Marks)
‘ ‘ ‘ ........................................................................................................................
g T g s
| 1.# Srilte the two types of drug metabolism. (25 Marks)
! . 1 1 I D D D P P R P PP P PP PP PP P PP PP
| I.g What is the role of albumin in drug transport in blood? (25 Marks)
| e O s o O S B s o AR )
| Tl I oo s bmimenvicses s sammm b o e s e VBN SRR A et
- T T O oo s A R KB A A 8 0 TS AR R RS KT R S AR RIS PR R TR
| 1.4‘ 'What are the types of drug elimination kinetic ? (25 Marks)
‘ LR b B i i S B A A b s s s R B TRERb emsos niss AAA R OA bvesn
| U T | T
‘ I |
| R | I
|

Qu Jtiun 02 (100 Marks)
‘ 2.1|||| WMhat are the receptors in the sympathetic system? (25 Marks)
‘ \‘ I | e o L e W
| !‘ | T ———————
‘ 22 H (Compare followings
| '1[4.2.1. Salmeterol and salbutamol (25 Marks)
| TRt SO o i 5 R R S A S 0 s A
| |’ DRGNS NPT GRS SO IR S
‘ 1R s OO S B R T R R T S S M B G SRS
| I‘ LRt it s A S A S s ommmasm A S R i e s s T RN b asoonn
‘ ‘ ’ --------------------------------------------------------------------------------------------------------------------
| l~
| | 1|Page
—
I
| |
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2.2.2. Adverse effect and side effect (25 Marks)

R R R R I I I I S
P R I R I I ) B I A tessssssssasassa et aEIs Rt e R REs e R IR RN B S sesaes .
......... R L R R R R R R R R R
Havsoan B aMccrvescavenss srsssvus Tssses R I baeae arseenan ssssasarsrnnas tesassaseranenns
............................... R I T T R P R R T R
safseane D I R I D P PSP I I T IR R R R R R R T R

Give one example of drug adverse effects. (25 Marks)

T I I T R R I R R R I I e A R
R L LR I I I T R T R ) I I I
----- T T e R

R R I T R T R R R R R R ] R R R

Hasjasassnnnse R seeresssssennan R R R I .e

fesfpesrennne Serranran .. R T R R T T I R

th#tlon 03 (100 Marks)
LList drug groups used for general anaesthesia. (50 Marks)

— e

R I R
R R R I i) R R I e e sreressesansan srasssus sessassssasse s
ssssmERs BB ses s RE R RERE R E sPeses eI s BEEEELR IR EAR SR IR T ERTERTRBRRRRBR RN B R R

sfesssmssssssiasssrasanen T IEEREEE] R ) FesssssssE e EsE AN EREBETREETI RS EERERRAR N B

Qﬂou 04 (100 Marks)
Liﬁt the drugs in an oral contraceptive pills. (25 Marks)

I | e e e e e
N | T O et o S} o
| . B Bt T
I | s

R R R R R I R ) SHs s s s sessesesi s sassEs et tsE A EsERRRE B R LN

What you do mean by placebo tablets in oral contraceptive pill packet? (50 Marks)

TR R ) L I I R R R I I I I R I I I )

welessssmnsssocssssssssnrsrnennons R T T R Rl R I
sdesfssssannnssrsseransnnans R I R R R L R A Y terrerrarnens EEEEEE
sdeslesssnmsusssosnssnnnranesn 4ssecssessensssasTessBssBsRBERERR RS R L I A R I

State the advice which will be given to patient who needs oral contraceptive pills. (25 Marks)

----- T R T L L L L I R R

----- e T N LR R T R R N R I R R N R N R N
MeslsssssMBNIRs s sssssnses e ane st een R T R T reeane seseesissesssasasassasnsaran reses
R T R T R e

D R I

2|Page
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(100 Marks)
re the drugs used for hyperthyroidism ? (25

safpsens I I I I I R R R Y D R I T I AP I N R Y

different types of insulin. (25 marks)

----- L O T T O T O P
........ L R R T R R L R R L R T
“essbsmenssrisananass B T I T I T I I, D I TR I I D T S
------------ L R T T

(100 Marks)

WH4t are the types of receptors of the sympathetic system ? (30 Marks)

-------------- L R T T Tk T R T e,
tessssms et rranananas LI I I T T I S T R S R i N I R I I A D .
B R I I I B I I R I I S I I Y sessrananans D I tesrrsrarassasessas
---------------- L R S
...... A R S S I S S

o olale coso AR ...cco0nvhne Vaana e saae ke sieeinase e e e E e e aie e seas s aesiiessaistinstisedstsransenssarensesstneamans
i

o ale LR R I B ) L R R I N I N S A A Y L I A R A R I I R A R R R Y L
1

:- - R N R R I I A Y .. L R N RN NN R I R N R N R N LR R Y
a sofsniad Ol T T TP SR R Ry saasanbasseet st sibasees e edb s el SamEE e
IR | T saseassssssasissasinnsnnansns S T T e 28 v i e b e e

ratg

----- BEE S0 0 000 8000000006000 000008 0008080808840 080000290 0000000080800 000 000 It IRtR Rt RN ER IR EEEEEE S E S
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L ] e D T T I T IR B R I I I I I S I S e
dedeafonans Besssasnenanss R I I I I I I A I I I R I I R I T D

I I I I D L L T P seses Ssssssserrerrastassssnansas ‘e
. E OO Bt sssssssssassntsratastasansassnssassnsnssa I T I I I S I S, Sesssssreranreransasaans
B I I I I R I I R D I I I D I e

L L I R I I I I I D I I I I I I I D I R .

3|Page




GE I I N N I I O B B D B D B B B B EE - =S

CINEC

CAMPUS

Bryond A Grodisee

Faculty of Health Sciences
Higher Diploma in Biomedical Science

HD 2233 - Biostatistics and Bioinformatics
2" year 2" semester — Batch 2

Assignment
te : 16" August 2024
Time : 1:30 p.m. to 2:30 p.m.

INSTRUCTIONS TO CANDIDATES

e This question paper consists of TWO questions.
e Answer ALL questions.
e You should write answers in lined papers legibly in black or blue ink.

tion 01 (100 Marks)

e figure mentioned below are the output from the biological databases.
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| GenBank +

Human IFN-gamma polypeptide coding sequence
GenBank: A24532.1

EASTA  Graphics
LoCuUs A34532 847 bp RNA linear PAT 1B-JUN-19%6

DEFINITION Human IFN-gamma polypeptide coding sequence.

ACCESSTON 434532

VERSIOH A34332.1

SOURCE Homo saplens (human)
ORGANISM Homo saplens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 847)
AUTHORS  Schollmeier,K., Kreimeyer,A. and Daum,L.
TITLE Gamma-interferon derivatives, process for their manufacture,

vectors and medicines obtained therefrom

JOURHAL  Patent: EP @306870-A2 9 15-MAR-1989;

BASF Aktiengesellschaft

FEATURES Location/Qualifiers

source 1..847
Jforganism="Homo sapiens™
/mol_type="unassigned RHA"
Jfdb_xref="taxon:268¢"

gene <1..561

/gene="IFH-gamma™

€08 <1..561

/gene="1FN-gamma"

/codon_start=1

/product="gamma- interferon”

/protein_id="(CAAQ2176.1"
/translation="DQLOTRTTDFNFFGLILSETHKYTSYILAFQLCIVLGSLGCYCQ
DPYVKEAEHLKKYFHAGHSOVADNGTLF LGI LKHWKEESDRK IMQSQIVSFYFKLFKN
FKDDQSIQK SVETTKEDMNVKF FHSHKKKRDDFEKLTHYSVTOLNVORKATHELIQVM
AELSPAAKTGKRKRSQHLFRGRRASD™

ARANANRAAAANAIIERNR !!'!ﬁ!!ﬁ?‘ﬁ FRRNSONEINY |

A~
~

€AAR1254; SV 1; linear; unassigned DNA; PAT; SYN; 167 BP.

A15938.1

| 2B-MAR-1954 (Rel. 39, Created)
| 2B-MAR-1994 {Rel. 39, Last updated, Version 1)

synthetic construct partial Human insulin

synthetic construct
other sequences; artificial sequences.

1]

Brange J.J.V., Norris K., Hansen M.T.;

*Insulin analogues and method of preparing the same.";
Patent number EP@214B26-A2/34, 18-MAR-1987.
HOVO-HORDISK A/S;

HOVO NORDISK A/S;

HOVO NORDISK A/S.

¥D5; 3752@18308c68a9975c21ee6730aa51c.
Kay Location/Qualifiers
source 1..167
/organism="synthetic construct”

/mol_type="unassigned DNA"
/db_xref="taxon:32638"

cDs A15538.1:<1..167

J/codon_start=3

/transl_table=11

/product="Humen insulin™

/protein_id="CAAQ1254.1"
/translation="RFVNQHLCGSHLVEALYLVCGERGFFYTPKAAKGIVEQCCTSICS

LYQLENYCH"
Sequence 167 BP; 41 A; 38 C; 36 G; 52 T; @ other;
aaagattcgt taaccaascac ttgtgeggtt cccacttggt tgaagctitg tacttggttt 69
gcggtgasag eggtttcttc tacactcctes aggetgeteaa gggtatigtc gascaatgel 1ze
gtacctecat ctgctccttg taccaattgg sasaactactg caactag 167
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4 EE N N N N N N N SN BN N I D T B D B O EE =



R N -l =

1.1.State the three main types of biological databases available on the internet. (30 marks)
1.2. Identify above databases (A,B and C) differentiate the features of three outputs.

(70 marks)

Question 02 (100 marks)

Mention the information that you could retrieve from the FASTA output given below.

mo sapiens mRNA for KIR3DL2 protein (KIR3DL2 gene), isolate human, allele

CGCTCACGGTCGTCAGCATGGCGTGCGTTGGGT TCTTCT TGCTGCAGGGGGCCTGGCCACTCATGE

GTGATCAGGACAAACCCTTCCTGTCTGCCCGGCCCAGCACTGTGGTGCCTCGAGGAGGACACGTGGCTCT
| TCAGTGTCACTATCGTCGTGGGT TTAACAATTTCATGCTGTACAAAGAAGACAGAAGCCACGTTCCCATC

CCACGGCAGAATATTCCAGGAGAGCTTCATCATGGGCCCTGTGACCCCAGCACATGCAGGGACCTACA
TGTCGGGETTCACGLCCACACTCCCTCACTGGGTGGTCGGCACCCAGCAACCCCGTGGTGATCATGGET
CAGGAAACCACAGAAAACCTTCCCTCCTGGCCCACCCAGEGCCCCTGCTGAAATCAGGAGAGACAGTC

COTCRCGCCTCRTTGGACAGATC CATGATGGGGTC TCCAAGGCCAACTTCTCCATCGGTCCCTTGATGCC
TGTCLTTGCAGGAACCTACAGATGTTATGGTTCTGTTCCTCACTCCCCCTATCAGTTGTCAGCTCCCAGT
CACCCCCTGGACATCGTGATCACAGGTCTATATGAGAAACCTTCTCTCTCAGCCCAGCCGGGCCCCACGE
1 f TCAGGCAGGAGAGAACGTGACCTTGTCCTGTAGC TCCTGGAGCTCCTATGACATCTACCATCTGTCCAG

’ ATCCTGCAATGTTGGTCAGATGTCATGTTTGAGCACTTCTTTCTGCACAGAGAGEGGATCTCTGAGGACC

Al
L

[ |4

T4
N £
" d

‘ CC

GGGAGECCCATGAACGTAGGCTCCGTGCAGTGCCCAAGGTCAACAGAACATTCCAGGCAGACTTT

LCTCTGGECCCTECCACCCACGGAGGGACC TACAGATGCTTCEGCTCTTTCCGTGCCCTGCCCTGCGTET

FCAMACTCAAGTGACCCACTGCTTGTTTCTGTCACAGGAAACCCTTCAAGTAGTTGGCCTTCACCCAC

RAQCAAGCTCCAAATCTGGTATCTGCAGACACCTGCATGTTCTGATTGGGACCTCAGTGGTCATCTTC

GCCTECGGGRRACAGAACAGTGAATAGGCAGGACTC TGATGAACAAGACCCTCAGGAGGTGAT
CACAGTTGGATCACTGCGTTTTCATACAGAGAAAAATCAGTCGCCCTTCTCAGAGGCCCAAGACA
C TAACAGATACCAGCGTGTACACGGAACT TCCAAATGCTGAGCCCAGATCCAMGTTGTCTCCTELE
GAGCACCACAGTCAGGTCTTGAGGGGGTTTTCTAG

T : CATCCTCCTCCTCTTCTTTCTCCTTTATCGCTGGTGC TCCAACAAAAAGAATGCTGCTGTAATGG
C
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e This question paper consists of SIX questions.
e Answer ALL questions.
®

You should write answers in lined papers legibly in black or blue ink.
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on 01 (100 Marks)

robiologist studied the growth of bacteria in samples from different soil sites. After incubating
mples on a selective medium for 48 hours, the following numbers of Colony Forming Units

:

per milliliter were recorded:

,» 9588HE 89, 67, 12, 22, 15, 20, 22, 30, 60, 85, 18.
.|Compute the mean, mode, and median of the CFU data. (30 marks)

.............................................................................................................
.............................................................................................................
...............................................................................................................
...............................................................................................................
..............................................................................................................
.................................................................................................................
.................................................................................................................
.................................................................................................................

ind the variance and standard deviation for these measurements. (50 marks)

.............................................................................................................
................................................................................................................
................................................................................................................
..............................................................................................................

...........................................................................................................
.............................................................................................................
.............................................................................................................
............................................................................................................

............................................................................................................




....................................................................................................................
....................................................................................................................
...................................................................................................................
....................................................................................................................

..................................................................................................................

Question 02 (100 Marks)

.1. Define the term "Variable". (20 marks)

....................................................................................................................
....................................................................................................................
....................................................................................................................

.................................................................................................................

2| State the different types of data on the numerical variables and give an example of each.

.....................................................................................................................
....................................................................................................................

...................................................................................................................
................................................................................................................

.................................................................................................................

...................................................................................................................
...................................................................................................................
...............................................................................................................
...............................................................................................................
.................................................................................................................
.................................................................................................................
................................................................................................................

..................................................................................................................

4| Depending on the source of data collection, sources of data could be classified as primary and
dary sources. Compare and contrast the primary and secondary sources with an example of

(30 marks)
L | e
ll ----------------------------------------------------------------------------------------------------------------
Il |
il, estion 03 (100 Marks)
Ihe eights of students in a high school are normally distributed with a population standard

iatipn of 4.5 cm. A random sample of 40 students had a mean height of 160 cm.

:stimate the population mean with 90% and 95% confidence intervals. (40 marks)
i

18

13. State the key characteristics of a normal distribution curve. (20 marQs)




RIS | s ]

--------------------------------------------------------------------------------------------------------------

..............................................................................................................

R Identify five key features of a well-formulated hypothesis. (20 marks)

...............................................................................................................
................................................................................................................

.................................................................................................................

3. |State the role of the null hypothesis in scientific research. (20 marks)

..............................................................................................................
...............................................................................................................

ifferentiate the independent and dependent variables and provide an example of each type.

(20 marks)

............................................................................................................
............................................................................................................
..............................................................................................................
..............................................................................................................
..............................................................................................................
.............................................................................................................

...............................................................................................................

ion 04 (100 Marks)

rsity is evaluating the impact of different study methods on the final exam scores in a
atics course. The instructor has observed that students who use a specific study method

rerform better. To investigate this, an ANOVA test is conducted to examine whether the
cthod affects final exam scores.

DVA table of the analysis is provided below.

late the Mean Square (MS) values.

SS df MS F
cen 2000 3 ? ?
i G000 Qo
1| | 6000 33

(40 marks)

..........................................................................................................
..........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................



...................................................................................................................

. Find the critical value at the significance level of 0.05. (20 marks)
. Interpret the results and state the decision of the test. (20 marks)
stion 05 (100 Marks)

. 1.|State two nucleotide and protein sequence databases available on the internet.

(20 marks)
tate five NCBI databases accessible through ENTREZ. (20 marks)
ifferentiate the features of Genbank and EMBL output formats. (20 marks)

....... BN s MR A A AN A AN S RATA i o A A S o o b B o

.............................................................................................................

................................................................................................................

............................................................................................................

.2. Determine the F value. (20 ma(l':?(9018 l



.................................................................................................................

................................................................................................................

#u stion 06 (100 Marks)

efine the term of “Sequence alignment”. (20 marks)

................................................................................................................
................................................................................................................
...............................................................................................................
..................................................................................................................
..................................................................................................................

4. State the main bioinformatics tool used for sequence alignment. (20 marks)

...............................................................................................................
...............................................................................................................

fer to the following substitution matrix and calculate the score for sequence A given below.

(60 marks)

R T A G
\ +1 -1 -1 -1
BIE +1 K -1
L -1 -1 1 -1

HE -1 -1 +1

CG Query Sequence

¢e A- ATGGCG
LA IO .. o i s R B A DR T s v S s
LEELURREL o (o S




Equations

S2_

e Variance

§;Ac._£Z;§:i

n-—1

Confidence interval

S

T T 2——

N4D

ANOVA table
Summary ANOVA
Degrees of  Variance Estimate ;
Source Sum of Squares Ernadog: (Msan Square) F Ratio
_ 8§, 3‘1-5,
Between SSg K-1 MS;g = o s,
Within ss N-K MG = k.
- N-K
Total SSr =885 + SSw N-1

00018 l
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t-test table

ts ts te tas ts tss tors t o f 395 foss  fases

onetallf 050 025 020 045 010 0.05 0.025 0.01 0.005 0.001 0.0005
twotalls) 100 050 040 030 020 010 005 002 0.01 0002 0.001
1 0000 1000 1376 1963 3078 6314 1271 3182 6366 31831 63662

2] 0000 0816 1061 1386 18386 2920 4303 6965 9925 22327 31.599

3 0000 0785 0978 1250 1638 2353 3182 4541 5841 10215 12924

4 0000 0741 0841 1190 1533 2132 2776 3747 4604 7473 8610

5 0000 0727 0920 1156 1476 2015 2571 3365 4032 5803 6.860

6 0000 0718 0806 1134 1440 1943 2447 3143 3707 5208 5959

71 0000 0711 089 1.119 1415 1895 2365 2998 3499 4785 5408

8l 0000 0706 0889 1108 1397 1880 2306 2896 3355 4501 5.041

0000 0703 0883 1.100 1383 1833 2262 2821 3250 4207 4781
0000 0700 0879 1093 1372 1812 2228 2764 3168 4144 4587
0000 0697 0876 1088 1383 1796 2201 2718 3106 4.025 4437
0000 0695 0873 1083 1356 1782 2179 2681 3085 3930 4.318
0000 0694 0870 1079 1350 1771 2160 2650 3012 3852 4.2
0000 0692 0868 1078 1345 1761 2145 2624 2977 3787 4140
0000 0691 0866 1074 1341 1753 2131 2602 2847 3733 4073
0000 0690 0865 1071 1337 1746 2120 2583 2921 36868 4.015
0000 0689 0883 1069 1333 1740 2110 2567 2898 3646 3965
0000 0688 0862 1067 1330 1734 2101 2552 2878 3610 392
0000 0688 08861 1066 1328 1720 2083 2539 2861 3579 3.883
0000 0687 0860 1064 1325 1725 2086 2528 2845 3552 380
0000 0686 0859 1083 1323 1721 2080 2518 2831 3527 3819
0000 0686 0858 1081 1321 1717 2074 2508 2819 35056 379
0000 0685 0858 1060 1319 1714 2089 2500 2807 3485 3768
0000 0685 0857 1059 1.318 171 2064 2402 2797 3467 3745
0000 0684 085 1058 1316 1708 2060 2485 2787 3450 37
0000 0684 085 1058 1315 1706 2056 2479 2779 3436 3707
0000 0684 0855 1.057 1314 1703 2052 2473 271 3421 369
0000 0683 0855 1.056 1313 1701 2048 2467 2763 3408 3674
0000 0683 0854 1055 1311 1689 2045 2462 2756 1396 3650
0000 0683 0854 1055 1310 1687 2042 2457 2750 3385 3646
0.000 0681 0851 1050 1303 1684 2021 2423 2704 3307 35§91
0.000 0679 0848 1045 1206 1671 2000 2390 2660 3232 3460
0.000 0678 0.846 1043 1292 1664 1990 2374 2838 3195 3416
100 0000 0677 0845 1042 1290 1660 1984 2364 2626 3174 33%0
1000f 0000 0675 0842 1037 1282 1646 1962 2330 2581 3098 3300

2 . 0000 0674 0842 1036 1282 1645 1960 2326 2576 3090 3.291

0% 50% 60% 70% 80% 90% 95% 98% 99% 098% 99.9%
Confidence Level




Number in the
table represents

P(Z<2) _
z
z 0.00 om 002 0.03 0.04 0.05 0.06 0.07 0.08 0.09
00 | 5000 5040 5080 5120 5160 5188 5233 5279 5319 5359
01 | 5398 5438 5478 5517 5557 5596 5636 5675 514 5753
0z | 5733 5832 5871 5810 5948 5987 6028 5064 6103 614
03 | 6179 65217 6255 6293 5331 6368 5406 5443 5480 6517
04 | 6554 659 5628 6664 6700 6736 8772 6808 BBad 6879
05 | 6915 6950 B985 7019 7054 7088 2123 N§] 7190 J224
06 | .7257 7291 J324 7357 7388 742 7454 7486 J517 1549
07 | 7580 .61 Jed2 7673 7704 74 J764 774 71823 .7852
08 | .7881 1910 1939 1967 7995 8023 .8051 .8078 B106 8133
09 | 8159 8186 8212 8238  .8264 8289 8315 8340 B365 8389
10 | B413 .BA38 8461 .B4g5 8508 8531 8554 8577 8539 8621
11 | 8643 8665 8686 B708 8729  .B749 8710 8190 8810 8830
12 | 8843 8869 8888 8907 G925 .B944 8962 B98O  B9I? 8015
13 | 8032 9049 9066 9082 9093 9IS AN 5147 9162 9!
14 | 9192 8207 8222 9236 9251 9265 92719 93292 9306 9319
15 | 9332 %345 8357 9370 9382 .93%4 8406 9418 9429 944
16 | 8452 9453 8474 9484 9495 9505 8515 8525 9535 9545
1.7 | 8554 9564 55713 s582 9 9599 9608 9616 9625 9633
18 | 9641 9643 9656 9664 9671 9678 9686 9683 9698 9706
19 | 113 97119 8726 9732 9738 91M 8750 97158 9761 .8767
20 | 9712 9118 9783 9788 9793 9798 5803 9808 8812 9817
21 | 9821 .9826 8830 9834 9838 9842 8848 9850 9854 9857
22 | 9861 9864 9868 98N 9875 9878 .9881 .9884 9887  .98%0
23 | 9893 9896 9898 .99 9504 9306 9808 99N 8913 9916
24 | 9918 9920 9922 9925 9927 9929 9931 9932 9934 9936
25 | 9938 9940 9941 9943 945 946 9948 949 9951 9952
28 | 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
27 | 9965 9968 9967 99658 9369 9970 R 8372 9973 894
28 | 9974 9975 9918 9977 9877 998 M8 999 9380  .99%1
31 | 8990 9991 8991 9991 9992 9992 9932 9992 9993 9913




Number in the E
able represents E
P(Zs2) :
0
0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0001 0001 0001 0001 .0001 0001 .0001 0001
0002 0002 .0002 .0002 .0002 0002 .0002 0002
00039 0009 .0008 .0008 .0008 .0008 .0007 .0007
.0013 0012 .0012 .o0M1 0011 0011 .0010 .0010
0018 0017 0016 0016 0015 0015 0014 0014
0024 0023 .0023 .0022 0021 0021 0020 0019
.0033 0032 .0031 .0030 0028 0028 .0027 0026
.0044 0043 0041 0040 .0039 0038 .0037 0036
0059 0057 .0055 .0054 .0052 0051 .0043 .0048
.0078 0075 .0073 007 .0069 .0068 .0066 .0064
0102 0099 .00%6 .0094 0091 0089 .0087 .0084
0132 0128 0125 0122 o8 0116 013 0110
.0170 0166 0162 0158 0154 0150 0146 0143
0217 0212 .0207 0202 0197 0192 .0188 0183
0274 0268 .0262 0256 .0250 0244 0239 0233
0344 0336 .0329 0322 .0314 0307 0301 0294
D427 0418 .0409 0401 0392 0384 {0375 0367
0526 0516 0505 D495 .0485 0475 D465 0455
0643 0630 .0618 0606 0534 0582 05N 0559
0778 0764 0749 0735 0 0708 0694 0681
0934 0918 0801 0885 .0868 .0853 .0838 0823
J112 1093 1075 .1056 1038 1020 1003 0385
1314 1292 A12n 1251 1230 1210 1190 1170
.1539 1515 .1492 .1469 1445 1423 140 1379
.1788 1762 1736 A7 .1685 .1660 1635 1611
.2061 .2033 .2005 1977 1949 1922 1894 1867
.2358 .2327 .2296 2266 .2236 .2206 217 .2148
.2678 .2643 2611 2578 .2546 2514 .2483 .2451
3015 .2881 .2946 2912 2877 2843 .2810 2778
3372 3336 .3300 3264 3228 3192 3158 321
.3745 3707 .3669 3632 3594 3557 3520 3483
4129 4090 4052 4013 3974 .3936 3897 .3859
4522 4483 4443 4404 4364 A325 4286 4247
4520 AB80 4840 4801 4761 AT 4681 4541
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F-table of Critical Values of a = 0.05 for F(df1, df2)

DF1=1 2

3

4

5

7

9 10 12 15 20 24 30 40 60 120 «

161.45
1 1851
10.13
LA
661

199.30 213,71 22438 230.16 233.99 236.77 238.88 24054 241.88(243.91 245.95 248,01 249.05 230.10 251.44 25220 25323 25431
19.00 19.16 1925 1930 19.33 1935 1937 1938 19.40

9.55
6.94
5.9

9.28
6.59
5.41

9.12
6.39
5.19

%.01
6.26
5.05

§.54
6.16
495

8.89
6.09
488

8.85
6.4
482

§.81
6.00
477

§.79
5.96
474

1941 19.43 1945 19.45 19.46 1947 19.48 19.49 1950

§.14
591
4.63

§.70
5.86
462

§.66
5.80
4.56

§.64
in
433

8.62
575
450

§.59
5n
446

§.57 855 833
5.69 566 5.63
443 440 437

5.4
474
446
426
4.10

4.76
435
407
3.86
3

453
412
34
3.63
348

439
3.97
369
348

33

428
387
358
337
32

421
31
350
329

314

4.15
i3
34
3B
3.0

410
3.68
339
3.18
3.02

4.06
364
335
314
298

4.00
357
3%
3.07
291

3%
381
in
3.01
285

387
34
5
194
wm

34
341
312
290
214

381
338
3.08
286
210

n
3.3
3
28
2.66

314 370 3.67
330 327 383
301 297 293

219 275 21 Q

262 258 2

3.98
389
381
3N
368

3.59
EE )
341
id
3.9

336
326
318
KR
3.06

320
ER 1S
303

29
2.90

3.09

300

29

285

219

301
29
283
276
21

295
285
7
27
264

290
280
wn
265
259

283
275
2.67
260
154

219
269

o)

N

b b

248

27

262

253
246
240

2.65
24

246

261
231
242
235
2

25
24
238
231
2.25

243 245 2.

238 234 230
230 2251 21
22 218 113
216 211 207

363
359
355
352
349

3
3.20

316

3.3
310

301
2.96
293
2.90
287

285

281
an
24
20

274
270
266
263

2.60

259
255
251
248

245

154
249
246

249
245
241
2.38

42

238
234
231
28

235
231

2

23

220

24
219
215
211
208

219
215
211
207
204

211 206 2.01
206 201 19
202 197 192
198 193 188
195 190 184

347
34
342

340

339

3.07
3.05
3.03
301

i 4
&

284
8
2.80
118
276

2.68
266
2.64
262
260

237

255

253

& )

249

24
240
237

234

225
i)
220
218
2.16

218

215

213
21
2.09

2.05
20
2.01
1.98
1.%

2.01

198

1.96

1%

1.9

191
189
187

192 187 181
189 184 178
186 181 176
184 119 113 ’
182 177 11

EXY

333
334
333
33

298

-
&

295
2.9
29

M

213

2m

270
269

2.57

2.55
153

241

146

245

248
242

237

235
233

3R

231
29
28
277

215

213
212
2.10

{209

200

2.06
204
2.03
201

195

1.93
191
1.9
1.89

1.9

1.88
187
1.85
184

1.85
1.84
18
1.81
1.79

180 175 169
LY 18 18
L7717 165
L75 170 1.64
174 168 162

3.3
315
3.07
3.00

284
2.76
2.68

260

245

29
221

23
225
218
210

225
PAY)
2.09
201

218
210
102
1.4

212

1.96
1.88

191
1.83

2
&

192
1.83
L75

1.9
184
L75
1.67

L75
1.66
1.57

L1
L7
1.61
152

174
1.65
1.55
1.46

1.69
159
150
139

164 158 151
15 147 1%
143 135 125
132 12 10
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| dstion 01 (100 Marks)
|
1.\;‘ ite five differences between acute inflammation and chronic inflammation. (25 Marks)
l | M
| I
®
| QI 1
| | ] [
\| 1.I C%n}vare regeneration and repair (25 Marks)
| i
| UL B
L
|
\| l3||‘ st five (05) cardinal signs of inflammation (25 Marks)
| |
| l‘ L
|
L
L) .
i%e short note on coagulative necrosis (25 Marks)
|
|
\ ]
|
|
|
1
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| 00017 l
|
Qu¢ (UL 02 (100marks)
2.1 ||| | Write short notes on the following l
2.1.1 |}tro phy (25 Marks)
|
| L
I 1
2.1.% Hypertrophy (25 Marks)
|
l
L
] ]
2.1.3 Hlyperplasia (25 Marks)
I Q I
I
| F
- | I’ -
| F
2.1.4 [Metaplasia (25Marks)
| F
[

Que m+ *3
|

(100 Marks) l

3.1 [Name four (04) signs and symptoms of gastritis (40 Mari® '
l
|
j
|

3.2 | Whme three (03) complications of peptic ulcer (30 Marks) '
\

3.3

Write three (03) risk factors for intestinal neoplasms

(30 Marks)
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|
- 00017
\
l
\ [Juestion 04 (100 Marks)
|
}
\\4 1| |What is Atherosclerosis? (30 Marks)
|
lirum
\ N
L
L
H
|| 2 | Name two (02) complications of atherosclerosis (30 Marks)
\ ,
|
i
ame four (04) clinical signs and symptoms of Acute Renal Failure (40 Marks)
Ll
N
pstion 05 (100 Marks)
J hat is Dysmenorrhea? (30 Marks)
11
" |
|
l |
‘%V%uat is Amenorrhea? (30 Marks)
l Wiy
T
UL
. \lll L]
| 8. i J{llat are the signs and symptoms of Pelvic Inflammatory Disease? (40 Marks)
' L
N1
T
1 T
| AL
m ]
‘ |
|
I \
| 3
|
\
1
|
\
l |
\
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ibn 06 (100 Marks)
.1 Nare the types of intra-cranial haemorrhages (40 Marks)
||
L
L

te a brief description on any Two (02) of the following given topics (60 Marks)
steoporosis
yperthyroidism
iabetes mellitus
Chronic renal failure
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1
1
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STRUCTIONS TO CANDIDATES

his question paper consists of FOUR questions.
nswer ALL questions.

ou should write legibly in black or blue ink.

ou are not allowed to take out the examination papers.

STION 01

tate three (03) types of physical resources in a laboratory.

...................................................................................................

...................................................................................................

ite the importance of the calibration of laboratory equipment.

..................................................................................................

..................................................................................................

................................................................................................
..................................................................................................

.................................................................................................

.................................................................................................

------------------------------------------------------------------------------------------------

..............................................................................................

...............................................................................................

pare the accuracy of burette and graduated cylinders used in the laboratories.

...............................................................................................
..................................................................................................

..................................................................................................

o

(100 marks)

(15 marks)

..................
------------------

.................

.|State the key practices involved in the effective management of equipment in a microbiology

(40 marks)

.................

-----------------

-----------------

.................

.................

(30 marks)

.................

.................

.................

(15 marks)

-----------------

.................

.................



(.Y

]
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Bl

ESTION 02

You have given concentrated stock solution of 12 moldm= HCI in 2.5 L.

2.[1.1. Caleulate the volume required from the stock solution of concentrated HCl to prepare 250
ml of 0.2 moldm™ HCI solution. (20 marks)

............................................................................................................
------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

.2. State the safety precautions that should be taken when handling concentrated HCI.
(20 marks)

.........................................................................................................

.........................................................................................................

.........................................................................................................

. You have given a 10X concentrated buffer solution and you need to prepare 1 liter of a 1X
working solution.

2.2.1. Caleulate the dilution factor. (20 marks)

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

---------------------------------------------------------------------------------------------------------

.3. How you would verify the accuracy of the prepared 1X buffer solution ?
(20 marks)

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

(100 marks)

00017




3.1. List 05 (five) events in the pre-analytical phase.

00017

QUESTION 03

(100 marks)

(10 marks)

......................................................................................................................
.....................................................................................................................
......................................................................................................................
.....................................................................................................................

.....................................................................................................................

.2. Outline the effect of sample collection variables on the final report of the investigation.

(30 marks)

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
....................................................................................................................
....................................................................................................................

....................................................................................................................

.3|. State the types of errors that can happen in the analytical phase of the testing process.
(30 marks)
(4. State the actions that can be taken to minimize the errors mentioned in 3.3. (30 marks)
UESTION 04 (100 marks)
.1 State the four (04) key managerial functions. (10 marks)

..................................................................................................................
..................................................................................................................
..................................................................................................................
..................................................................................................................

..................................................................................................................




legation of responsibilities is important for the smooth functioning of a laboratory. Briefly
in your views on this opinion using the knowledge of managerial functions. (30 marks)

S I T T I T T O T T T e R R R R Y Y seen
S T I R .
T I o R R R R seeasan

....... e R R T e R

....... A A R R L T e R R P I R R Y

agine ass the laboratory manager you have decided to upgrade the available three-part

utline the factors that need to be considered before conducting the above procedure.
(30 marks)

./Outline the process of purchasing the new haematology analyzer for the laboratory. (30 marks)

...................................................................................................

00017
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i

01 (100 Marks)

at is ADME in Pharmacokinetics? (25 Marks)
tate the two types of drug metabolism. (25 Marks)
ow drugs are transported in blood? (25 Marks)
t is the elimination kinetic of alcohol? (25 Marks)
(100 Marks)
at is meant by sympathomimetic drugs? Give examples (25 Marks)

are followings
R!1]|Salmeterol and salbutamol. (25 Marks)
1|Page




00017

2.2.2. Adverse effect and side effect. (25 Marks)

..........................................................................................................................

.........................................................................................................................

...........................................................................................................................

...... o T T T T T T T T S U S Py l
tion 03 (100 Marks)
igt drugs groups used for general anaesthesia. (30 Marks)

at are the drugs used for local anaesthesia? (25 Marks) l

ist three drugs used for depression. (20 Marks) '

.......................................................................................................................

ist the side effects of the drugs you mentioned in 3.3. (25 Marks)

......................................................................................................................

---------------------------------------------------------------------------------------------------------------------

IT,TS the drugs in an oral contraceptive pills. (25 Marks)

.....................................................................................................................

.......................................................................................................................




00017

at you do mean by placebo tablets in oral contraceptive pill packet ? (25 Marks)

...........................................................................................................................
...........................................................................................................................
...........................................................................................................................

..........................................................................................................................

.........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

tate the other contraceptive devices (20 Marks)
Hion 05 (100 Marks)
at is the drug used for hypothyroidism ? (25 Marks)

t are the clinical features of hypothyroidism? (25 Marks)

......................................................................................................................
........................................................................................................................

........................................................................................................................

Vhat are the drugs used for the treatment for hyperthyroidism & indicate the mode of action?

(25 Marks)
e different types of insulin and oral hypoglycaemic drugs (25 marks)
06 (100 Marks)
hat are the types of receptors of sympathetic system ? (20 Marks)
3|Page
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NSTRUCTIONS TO CANDIDATES

e This question paper consists of FOUR questions.
Answer ALL questions,

You should write legibly in black or blue ink

You are not allowed to take out the examination papers.

stion 01 (100 marks)
State three types of laboratories (15 marks)

.2 State five topics that are contained in a standard operating procedure. (25 marks)

State foz’xr types of laboratory waste. (20 marks)

4 Briefly describe two methods of disposing of laboratory chemical waste. (20 marks)

5|Slate two things that should be considered when considering the safety of a laboratory.

(20 marks)




2.1

Qicsti

b
L.

s |
=

D
=Y
5191
(=]

)
(¥
>
o)

1.0

Dese

ia
%ﬁl ﬂ(’z (100 marks)

g e

He ',fj-ngfmy grams of Sodium chloride (NaCl) should you use to make 37 ml of a

't)#dm':’ solution?  (Na =23 g/mol, ClI - 35.5 g/mol) (20 marks)

]da you make a 1:300 dilution of a bacillus spore sample? (20 marks)

t.h; dilution factor if 2.5 ml of a stock solution is combined with 7.5 ml of water.
H ) (20 marks)

ould you prepare 3% (W/V) NaCl solution in 100ml of water
‘eight (of a solute) per final solution volume) (20 marks)
yater sample has a H' concentration of 1x 107, Find the pH of the rainwater.

- log (|[H*]) (20 marks)

(100 marks)
ecord retention (10 marks)
are the elements of a patient order form for a test? (20 marks)

»e 3 components of analytical phase to monitor for ensuring the reliability of results.

(30 marks)

he features of Standard Operating Procedures. . (10 marks)

be‘ the patient’s rights which covered by Patient’s Bill of Rights. (30 marks)
i |

i :f_}i (100 marks)

'=:' Laboratory Information Management System (LIMS)? (10 marks)

 th ‘i advantages of LIMS within a clinical laboratory. (10 marks)

_‘diffcrent sections of laboratory report of a test. (30 marks)

jon the cost-effective measures which taken by clinical laboratory management.
Bl I (20 marks)

icrobiology Laboratory floor plan and by referring to your plan state how to
atamination and provide protection to the laboratory worker. (30 marks)
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»  This question paper consists of SIX questions,

» Answer ALL questions.

* You should write legibly in black or blue ink.
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|
Ques 1 (100 marks).
1.1 € 4 types of Cystic Diseases of the Kidneys (20 marks)
1.2 W short note on Chronic Kidney Disease (30 marks)
1.3 1 ¢ clinical signs and symptoms of Eclampsia (20 marks)
Il.4 Define the following disease conditions.
.1 Vaginal candidiasis (15 marks)
4.2 Hypospadias (15 marks)
Question (100 marks)
2{1 Wiite short Notes of the followings
1 Talipes Equinovarus {clubbed foot) (25 marks)
Gout (25 marks)
Cushing's discase (25 marks)
4 Grave's disease (25 marks,
|
Question (100 marks)
{ Btiefly describe the followings.
5.1 Gid s in chronic inflammation (25 marks)
3.2 Co: tive necrosis (25 marks)
B.5 Ca necrosis (25 marks)
3.4 A ‘ is (25 marks)
Q*esti (100 marks)
4.1 Br describe the pathological changes in following stages of lobar pneumonia.
4,11 gestion (20 marks)
1.2 Hepatisation (20 marks)
4. 1.3Gray Hepatisation, (20 marks)
4.1.4 Stage of Resolution (20 marks)
4.2 Brie escribe on emphysema (20 marks)
Qanti ) (100 marks)
5. 1|Listeardinal signs of inflammation. (10 marks)
5.2|Con followings.
h.2. 1 aeute inflammation and chronic inflammation (20 marks)
5.2.2 gangrene and wet gangrene. (30 marks)
$.2.3 neration & Repair. (30 marks)
uestion 6 (100 marks)
V\'ri&c sl tes on followings.
[l Hypé : hy (25 marks)
b2 Hyperplasia (25 marks)
p.5 Atrophy (25 marks)
b.H Metaplasia (25 marks)
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This question paper consists of SIX questions.
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l!uestion 01
A
8
2

) 1o 2. 11, 17, 12, 15, 13, 9, 10, 14, 12,9, 9, 14, 16, 12, 15, 11

Al statistical analysis performed has analyzed the following for the data set.

kewness=0.24

1.1. Estimate the population mean with 95% confidence Intervals.

he mean.

.3. Comment on distribution of data considering the skewness.

uestion 02

served are as follows:

6, 1gM®1, 101,81,1,16,9, 11,16

1 Find the mean, mode, median of this data.

| Caleulate the variance and standard deviation.

.| State the characteristic features of a normal distribution

stion 03

.[What does it mean by “Research Hypothesis™?

. List five characteristics of a good hypothesis.

. Mention the difference between null and alternative hypothesis.

. Btate the null and alternative hypothesis for the following research problem.

carbahydrate diet than on a low-fat diet on average?

(100 Marks)

ssume that a research student wanted to find out whether the current crisis in Sri Lanka has
gnificantly influenced on malnourishment of the children younger than 5 years. He sampled
D children from a selected MOH area and the weight data observed were as follows.

ean=12.35; Median= 12; Mode=12; Standard deviation= 2.852; Variance= 8.134;

(30 marks)

.2. What percentage of data values are actually within £]1and within £2 standard deviation of

(50 marks)
(20 marks)

(100 Marks)

biomedical scientist wanted to identify the bacteria species in a water sample taken from a
ond. Therefore he plated the water samples taken from different sampling sites on Nutrient
ar. After 24 hours of incubation, the number of Colony Forming Units (CFU)/ mL, that he

(30 marks)
(50 marks)
(20 marks)

(100 Marks)

(10 marks)
(20 marks)
(20 marks)

phesity is @ major health problem in Sri Lanka. A researcher is conducting research to show
at people may be able to lose more weight on a low carbohydrate diet than on a low-fat diet.

esearch Problem: Does the data suggest that, people are able to lose more weight on a low

(50 marks)

i I - = & = & & & =N B & & &S & D B & &N = =



uestion 04 (100 Marks)

4.1. What is “Data™? (10 marks)

412. Compare the data types of discrete and continuous data. (20 marks)
4[3. Order the following data types according to their statistical importance.

Nominal, ordinal, ratio and interval (20 marks)

#. List the two examples for each of the above-mentioned data types. (50 marks)

estion 05 (100 Marks)

niversity is assessing the performance of the students based on the semester end results for
hé¢ subjects of Biology, Chemistry and Physics. The instructor has noticed that the students
o are having higher attendance in Biology are more likely to perform well in other two
ubjects.

he instructor requires to check whether that there is an effect from the attendance of Biology
e results. The ANOVA table of the statistical analysis is mentioned below.

Squrce SS df MS F
Bétween 1900 2 ? 9
Within 3355 21 ?
Tdtal 5255 23
5./1.|Find the values of Mean Square (MS). (40 marks)
b.2. |Calculate the F value. (20 marks)
}.3. Mention the critical value at the significance level of 0.05. (20 marks)
1.4. State the conclusion and the decision of the test. (20 marks)
Duestion 06 (100 Marks)
1|. What are the common data formats used in the biological databases? (10 marks)
b|12| State the difference between the FASTA format and PLAIN TEXT format. (20 marks)
3| List the information appear in the NCBI GENBANK format. (30 marks)
| Mention the uses of regression analysis in statistics. (40 marks)
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Th

f

1es 01 (100 Marks)
e fi entioned below are the output from the biological databases.
A.
scherichia coli O25b:H4 chromosome, complete genome
nBank: CP015085.1
1A Graphics
us CPR15965 5289828 bp Diea circular 8CT 15-JunN-2016
INITION Escherichia coli 025b:H4 chromosome, complete sequence,
ESSION  CPR15085 ;
SION CP@215985.1
THK BioProject: 2RINAILIEESY
BioSample: SAIM@LG05558
s .
CE Escherichia coli 025b:Ha
ANISH  Escherichis coli 025b:H4
! Bacteria; Proteobacteria; Gammaproteobacteris; Entercbacterales;
P gEnterobacteriacess; Escherichia.
;
B.

D A0D145; 5V 1; linear; unassigned RNA; PAT:; MAM; 678 BP.
AQ0145;

22-MAR-1993 (Rel. 35, Creatsd)
14~AFPR~2005 (Rel. B3, Laat updated, Version 3)

B.taurus BoIFN-alpha A =RNA
inzerfercn alpha.

Bos taurua (cattle)

Eukarycta; Metazos; Chordata; Craniata; Vertebrata; Eutelecstomi; Mammalia;
Eutheria; laurasiatheria; Catartiocdactyla; Ruminantia; Pecora; Bovidas;
Bovinae; Bos.

21
F 1-678

7

Fazent number GB2157637-A/1, 30-0OCT-19B85.

ention the common features of the above-mentioned flat file output.

ate the database which would provide the following result.

..................................
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INSTRUCTIONS TO CANDIDATES

¢ This question paper consists of TWO questions.
e Answer ALL questions. .
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Juestion 01 (100 Marks)
[hE figure mentioned below are the output from the biological databases.
A.
Penicillium chrysogenum Wisconsin 54-1255 complete genome, contig Pc00c22
FASTAR G mphics
LOCUS ANG2RAIT 6387817 bp DrA linear PLN 27-FEB-2015
EFINITION Penicillium chrysogenum Wisconsin 54-1255 complete genome, contig
Pcbdc22.
ACCESSION  AM920437
ERSIDN ANG20437.1
gRLINK BioProject: PRIEA2?S27
PioSample: SAMEA22TZIAS
KEYWORDS 3
‘ RCE Penicillive rubens Wisconsin 54-1255
ORGANESM " Peniciilive cubens Wiscoosin 54-125%
I Evkaryota; Fungi; Dikerya; Ascomycota; Pezirosycotinag
Eurotiomycetes; Eurotiomycetidae; Eurotiales; Aspergillaceae;
Ponicillivm; Penicilliue chrysogenum species complex.
FEFERENCE 1 (bases 1586211 to 1588658)
AUTHORS = Gouka,R.)., ven Martingsveldt,W., Bovenberg,R.&., van Zeijl,C.M.,
van den Hondel,C.A, and van Gorcom,R.F.
TITLE Development of & new transformant selection system for Penicillium
ehrysogenum: fsolation and characterizstion of the P. chrysogenus
acetyl-coenzyme A synthetase gene (facd) and its use as a
homologous selection marker




A00145; SV 1:; linear: unassigned RNA: PAT:; MAM: £78 BP.
ADO145;

22-MAR-19%3 (Rel. 35, Created)
14~-APR~2005 {Rel. B3, Lamst updated, Version 3) |

B.taurus BolFN-alpha A mRNR
interferon alpha.

Bos tawrus (cattle)

Eukaryota; Metazoa} Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia:
Eutheria: Laurasiatheria: Cetartiodactyla:; Ruminantia: Pecora: Bovidae:
Bovinae; Bos.

(1]
1-678

.
;

Patent number GB2157697-A/1, 30~0CT~1985,

Féaésanassauianﬁssnzas

1.1.State the type of database. (20 marks)
1.2. Mention the example of the databases which would provide the following result.
13-"_.“..”..“..”..”..”..“..". (80 marks)

n 02 (100 marks)

tion the information that you could retrieve and the main components of the following

S outgttt.

|Aspergillus niger supercontig An01
| GenBank: AM270980.1

GenBank  Graphics

2AM270988.1 Aspergillus niger supercontig An@l
@TCATACMATCATCCCCTTGGCCTE TGTTAGCCTTCTGCGATCTATCGTGCTCGGAGCAGCTGCAAGC
CCCGCCAAGTGACAATCCGAAACGGACTCAATAAGATTTGGCGTTGTCGACTTCATTTCAGTTCCGCCGA
‘CFTYCCAGC?GCAGC TATCGACTGTCGAAGCCGACCCTCCACGAGTCAAACAGAT TGGAAACGATAATAA
ACCGATCTC CCG»QGATAAGAATGGCGCTTTGGTCAAACA.TGAAGGCGTGAGTGAACACTCTGC’TGACTTC
ATGTRAAGTGAGGAGAATATCGCTAAATGTGATACGGACATGACATTAGAC TTGCAACAGAAAGAATAATA
CATGCAGGTCCGAGATGAAC AACGAGACAMACCTTGTGTGGTGCTCAACATAGT TTGCTAATAGAAACGT
zﬂ:TTGACCGTCACATGGCTC CTTGACTGTCTAGATACATCCGGCTGATCATACTTTGTTCTAGTGTATCC
:t.GACGGAGAMAGTGCA?TTATGATTTTTATGATCGATCTGTTGM?GCCMTAGGCACTTGC GGLTGG
CGGCGGAATTGGAAAGGAGCAGGTAGCAC TCAACATCAGAGGTGTAACAACCAGCGAACCCATTCAACG
ﬁGG&GTChTT?ATTGTTThTCTCCGC TCTAGTTTCAGTTTCCTCTCGCGACTTGCTTGTTTGTATCTGA
mACCCGATMTMAGTAGTTGTCATCACTGGCTTGAAAAATCMACMTTACTCGCATCTC GCGA
WCAGACTGC?CGTMCA&GCAAGCMACGCCMGCTCTTATTCAGATMCAT?AC TGGATCCCC
ﬁ‘:TKTATCTGATTTATTTAGTGACTGGTCCCGGGCCCGMGCCG€CACCCTGTGCCACC TCATTTTAA
@GG@GGTCGTAACGCTCGGGCTCAATTC?CTGTTCAAGAACGCC{CTAAGGCCMTCCAC AGCCGCCA
MGT GCAGCCTGGATGGCGGTCTGACCAGGGACACTGAGTATAAATGAATCCTGGAGCCGTCTATGTA
@CMGTCACAAGCCTTATMCCACCTCAAGTTGGACTGGATATCAATGATC CGGATCCAGTCCTTTGL
TCAACACCCTTAGAACAAAT TTATAGTTGTCAAGCAGTGTTGCCTGAGTGGCAGTCCCATCGGGGGCATT
L eBRTGATGAATACTICGTAAMACLCLATCATACTIGCTACACCACGAGCTIGTLAGACLIGTAGCCTTIOONA o]
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. hNS TRUCTIONS TO CANDIDATES

This question paper consists of SIX questions.
Answer ALL questions.

You should write answers in lined papers legibly in black or blue ink.

Luestion 01 (100 Marks)

Al biomedieal scientist wanted to identify the bacteria species in a water sample taken from a pond.

o

ore, he plated the water samples taken from different sampling sites on Nutrient Agar. After

4 [hours of incubation, the number of Colony Forming Units (CFU)/ mL, that he observed are as
llows:

116, 120,51, 102, 81, 8, 16, 9, 11, 16, 24, 53, 76,12

Jl} Find the mean, mode, median of this data. (30 marks)
Dl Calculate the variance and standard deviation. (50 marks)

.| State the characteristic features of a normal distribution. (20 marks)

Mestion 02 (100 Marks)

What is “Statistics™? (10 marks)

21 Campare the data types of discrete and continuous data with an example for each.

(20 marks)

}{ Order the following data types according to their statistical importance.
Nominal, ordinal, ratio and interval (10 marks)
/4] List the one for each of the above-mentioned data types. (60 marks)




estion 03

18, BB, 11, 17,12, 15, 13,9, 10, 14, 12,9, 9, 14, 16, 12, 15, 11
A statistical analysis performed has analyzed the following for the data set.
edian= 12; Mode=12; Variance= 8.134; Skewness=0.24

.|Calculate the mean and standard deviation.

stimate the population mean with 95% confidence Intervals.

can.

ist five characteristics of a good hypothesis.

ention the importance of null hypothesis on research.

ther two subjects.

00003

(100 Marks)

ssume that a research student wanted to find out whether the current crisis in Sri Lanka has
sjghificantly influenced on malnourishment of the children younger than 6 years. He sampled
D0 children from a selected MOH area and the weight data observed were as follows.

(20 marks)
(30 marks)

at percentage of data values are actually within £1and within +2 standard deviation of

(50 marks)

(100 Marks)

(20 marks)
(20 marks)

ifferentiate the independent and dependent variable and provide the example for each

(60 marks)

(100 Marks)

{ents who are having higher assignment marks in Statistics are more likely to perform well

irce SS df MS F
3bfween 1500 2 ? ?
ikhin 3211 22 ?

al | 5342 24

the values of Mean Square (MS).

¢

I¢ulate the F value.

=

tion the critical value at the significance level of 0.05.

Lo
-+

te the eonclusion and the decision of the test.

(40 marks)
(20 marks)
(20 marks)
(20 marks)

‘_----------‘-é
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stion 06

.| What are the components of the Bioinformatics?

2. Mention three nucleotide sequence databases available on the internet.

rite the information appear in the NCBI FASTA format.

st two protein databases and database mining tools.

(100 Marks)
(10 marks)
(20 marks)
(30 marks)
(40 marks)
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Question 1

1.1 Name 4 types of Cystic Diseases of the Kidneys
1.2 Write a short note on Chronic Kidney Disease

1.3 List the clinical signs and symptoms of Eclampsia
1.4 Define the following disease conditions.

1.4.1 Vaginal candidiasis

1.4.2 Hypospadias

Juestion 2

.1 Write short Notes of the followings

2.1.1 Talipes Equinovarus (clubbed foot)
2.1.2 Gout

2.1.3 Cushing's disease

2.1.4 Grave's disease

b2~

uestion 3

riefly describe the followings.

{ Giant cells in chronic inflammation
22 Coagulative necrosis

.3 Caseous necrosis

# Apoptosis

Question 4
4.

4.1.1 Congestion

4.1.2 Red Hepatisation

4.1.3 Gray Hepatisation.

4.1.4 Stage of Resolution

4.2 Briefly describe on emphysema

Question 5

5.1 List cardinal signs of inflammation.

3.2 Compare followings.

5.2.1 acute inflammation and chronic inflammation
5.2.2 Dry gangrene and wet gangrene.

5.2.3 Regeneration & Repair.

:E/l estion 6
rite short notes on followings.

6.1 Hypertrophy
6.2 Hyperplasia
6.3 Atrophy

6.4 Metaplasia

(100 marks).
(20 marks)
(30 marks)
(20 marks)

(15 marks)
(15 marks)

(100 marks)

(25 marks)
(25 marks)
(25 marks)
(25 marks)

(100 marks)
(25 marks)
(25 marks)
(25 marks)
(25 marks)

(100 marks)

1 Briefly describe the pathological changes in following stages of lobar pneumonia.

(20 marks)
(20 marks)
(20 marks)
(20 marks)
(20 marks)

(100 marks)
(10 marks)

(30 marks)
(30 marks)
(30 marks)

(100 marks)

(25 marks)
(25 marks)
(25 marks)
(25 marks)
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Puestion 01
>seribe briefly

.|Drug absorption
2. Drug metabolism

estion 02

List the types of drug interactions

uestion 03

3C l be

Agonist
Antagonist

stion 04

. V\Lhat is ADME?
H

w drugs are distributed in the body?

1. [What 18 volume of distribution?

L}

estion 05

eseribe the drug treatment in
JAper impairment
Rdnal impairment

« U

tion 06

ly|deseribe drug administration in

|Blderly patients
|C¢hjldren

|Brdgnaney

Describe the importance of drug interactions
- Describe the pharmacovigilance

(100 Marks)

(50 marks)
(50 marks)
(100 Marks)

(30 marks)
(30 marks)
(40 marks)

(100 Marks)

(50 marks)
(50 marks)

(100 Marks)

(40 marks)
(30 marks)
(30 marks)

(100 Marks)

(50 marks)
(50 marks)

(100 Marks)
(40 marks)

(30 marks)
(30 marks)




