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 :عالج الوسائل التاليت 

     طريقت عول البىتىكس    ( علاهاث5 )1 الوسألت

ًَِٛخ  انجٕرٛهٛخ يشػبً خطٛشاً ٚغًٗ  (رٕكغٍٛ)رغجت انًٕاد انغ

ٚظٛت انًشع عًٛغ ػؼلاد انغغى ًٔٚكٍ أٌ ٚؤد٘ . انجٕرٕنٛغى

انًٕاد رغزخذو ْزِ . إنٗ شهم انؼؼلاد انزُفغٛخ انًؤد٘ إنٗ انًٕد

ًَِٛخ  سغى رنك ثكضشحٍ يٍ لجم أشخبصٍ ٚشٚذٌٔ يؾٕ أصش انزمذو فٙ انغ

رى . أشٓش6ػجش اعزخذاو ؽمٍ انجٕرٕكغكم  (ػلاط ػذ انزغبػٛذ)انغٍ 

 .اعشاء انزغبسة انزبنٛخ ثٓذف رجٛبٌ طشٚمخ ػًم انجٕرٕكظ

 

 رؾفٛضاد ثمذساد يزضاٚذح ٔفؼبنخ ػهٗ خهٛخ 4رى اعشاء  : 1التجربت 

ٔرنك فٙ , ػظجٛخ يؾشّكخ يشرجطخ ثؼؼهخ يزظهخ ثبنٓٛكم انؼظًٙ 

ٚظٓش اَمجبع ػؼهٙ . ٔعطٍ يًبصمٍ نهغغى ٔثبعزخذاو عٓبص يُبعت

 . نكم رؾفٛض

 ثؼذ كم رؾفٛض Action potentialرى لٛبط ػذد انشعبئم انؼظجٛخ 

  Presynaptic"يب لجم انًشجكٛخ" اليؾشّكخالػظجٛخ الخهٛخ ػهٗ ال

كًٛخ انكبنغٕٛو فٙ انُٓبٚخ انؼظجٛخ يب لجم ثبلاػبفخ انٗ , (1انًغزُذ )

كًٛخ الأعٛزٛم كٕنٍٛ انًؾشسح فٙ انفبنك ٔ (2انًغزُذ)انًشجكٛخ 

 (. 3انًغزُذ )Synaptic cleftانًشجكٙ

 .1َٔنِف انًغزُذ سلى  .1

أسعى انًُؾُٗ انز٘ ٚجٍٛ رغٛش كًٛخ الأعٛزٛم كٕنٍٛ ثبنُغجخ  .2

 .نمٕح انزؾفٛض

 نهشعبنخ انؼظجٛخ انظبْش فٙ كم Coding َٕع انزشيٛض ثٍِٛ .3

 Synapticيٍ انؼُبطش انزٙ رزذخم فٙ انُمم انًشجكٙ

transmission. 
 

رًذ إػبفخ انجٕرٕكظ انٗ انٕعط انًؾٛط ثبنخلاٚب فٙ  :2التجربت 

ؽظهُب ػهٗ َزبئظ . صى كشسَب َفغبنزؾفٛضاد ٔانمٛبعبد , 1انزغشثخ 

ٔنى , يشبثٓخ ثبعزضُبء رهك انًزؼهمخ ثكًٛخ الأعٛزٛم كٕنٍٛ انًؾشسح 

ٍ٘ يٍ انزؾفٛضاد الأسثغ  .َلاؽظ أ٘ اَمجبع ػؼهٙ لأ

ػغ فشػٛخ رششػ كٛفٛخ ػًم انجٕرٕكظ ثبنُغجخ لاَزمبل  .4

 .انغٛبنخ انؼظجٛخ
 

يب لجم انًشجكٛخنخهٛخػظجٛخ  (الأكٛبط) رى ديغ انؾٕٚظلاد  :3التجربت 

ٔػؼُب ْزِ انخهٛخ  . Fluorescentيؾشكخ نؼفذع ثًبدح يهَٕخ ٔيؼٛئخ 

ًَِٛخ انؼظجٛخ فٙ ٔعطٍ يغ أٔ ثذٌٔ  صى لغُب لٕح انجٕرٛهٛخ (رٕكغٍٛ)انًٕاد انغ

 ٔرنك لجم ٔثؼذ رؾفٛض انخهٛخ Presynapticالاػبءح داخم انضس يب لجم انًشجكٙ

 .4رزًضَم انُزبئظ فٙ انًغزُذ . انؼظجٛخ

كًٛخ الأعٛزٛم كٕنٍٛ انزٙ ٚزى رؾشٚشْب فٙ , 3 ثبنشعٕع انٗ انزغشثخ ثٍِٛ .5

 .2انزغشثخ 

فغِش كٛف ٚمٕو انجٕرٕكظ ثًؾٕ انزغبػٛذ دٌٔ أٌ ٚؤد٘ إنٗ انزغًى  .6

 .ٔثبنزبنٙ إنٗ انٕفبح

دور الكبذ في تنظين نسبت     ( علاهاث5  )2الوسألت 
 

4الوستنذ   

 

1الوستنذ   

 

2الوستنذ   

كًٛخ الأعٛزٛم كٕنٍٛ انًؾشسح 

(ق.ٔ)  

لٕح انزؾفٛض 

(ق.ٔ)  

30 5 

40 10 

50 15 

60 20 

3     الوستنذ   

 



 السكر في الذم

رى اعشاء دساعبد ثٓذف فٓىٍ . َغجخعكش انغهٕكٕص صبثزخ فٙ انذو

 . أفؼم نكٛفٛخ رُظٛى ْزِ انُغجخ

 

رًذ يزبثؼخ َغجخ انغكش خلال ٔلذٍ يب نذٖ :هشاهذاث عياديت

, انظبئى, اثزهغ انشخض انًغًٗ ط . ط ٔص, شخظٍٛ عهًٍٛٛ 

 غشايبً يٍ انغهٕكٕص فٙ انذلٛمخ طفش صى ربثؼُب َغجخ انغكش  50

ربثؼُب كًٛخ انغكش كزنك نذٖ . (1انًغزُذ )خلال انغبػزٍٛ انزبنٛزٍٛ 

 (.2انًغزُذ )ٔخلال انٕٛيٍٛ انزبنٍٛٛ ." ٔ"انشخض ص يُز انزٕلٛذ 

 .2 1ٔؽهِم َزبئظ كمٍ يٍ انًغزُذٍٚ - 1-1 .1

 يبرا رغزخهض ؟- 1-2

 

  (x1000) يمبطغ َغٛغٛخ3ٚظٓش انًغزُذ : هشاهذاتللأنسجت الخلىيت

رى رهٍٕٚ ْزِ انًمبطغ ثبعزخذاو . يٍ كجذ ؽٕٛاٌ فٙ رٕلٛزٍٛ يخزهفٍٛ

رى اعشاء . (يٕنِذ انغكش)طجغخ رؼطٙ نَٕبً ثُِٛبً ثٕعٕد انغهٛكٕعٍٛ 

ٌٍ يًزُغٍ ػٍ انطؼبو يُز  أيب انًمطغ ة ,  عبػخً 48انًمطغ أ نكجذ ؽٕٛا

فمذ أعش٘ نكجذ انؾٕٛاٌ َفغّ ثؼذ ؽظٕنّ يُز فزشحٍ لظٛشحٍ ػهٗ كًٛخ 

 .طؼبوٍ غُٛخٍ ثبنغهٕكٕص

 .ثٍِٛ دٔس انكجذ انز٘ رظٓشِ ْزِ انًمبطغ انُغٛغٛخ .2

 

 

 

 

 

 

 لًُب ثبعشاء رغشثخً يغزٕؽبح يٍ :1التجربت 

رزًضم ". نهكجذ انًغغٕل"انزغشثخ انزبسٚخٛخ 

انخطٕاد انًزجؼخ فٙ انزغشثخ َٔزبئغٓب فٙ انًغزُذ 

4. 

 .4طف انزغشثخ انًشعٕيخ فٙ انًغزُذ  .3
 

 يغ اعشاء انؾؼٍ 1 كشسَب انزغشثخ :2التجربت 

. انُٓبئٙ فٙ يبء يمطشٍ ٚؾٕ٘ آصبساً يٍ الاَغٕنٍٛ

 .اعزًشد َزبئظ اخزجبس انغهٕكٕص عهجٛخ
 

 يغ اعشاء انؾؼٍ 1 كشسَب انزغشثخ :3التجربت 

انُٓبئٙ فٙ يبء يمطشٍ ٚؾٕ٘ آصبساً يٍ انغهٕكبعٌٕ 

(Glucagon) . أطجؾذ َزبئظ اخزجبس انغهٕكٕص

 . دلبئك فمط5اٚغبثٛخ ثؼذ 
 

أٌ , أصجذ ثبنشعٕع انٗ انزغبسة انضلاس  .4

انٕٓسيَٕبد رُظى ػًهٛخ رفكٛك 

 .انغهٛكٕعٍٛ

, آخزاً ثؼٍٛ الاػزجبس يب ٔسد عبثمبً ,فغِش  .5

انُزبئظ انزٙ رى انؾظٕل ػهٛٓب فٙ 

 .2 1ٔانًغزُذاد 

 

3الوستنذ   

 

4الوستنذ   

 ↓اثزلاع انغهٕكٕص  

120  (دلبئك)انزٕلٛذ  0 60 90 

 (نٛزش\غشاو)َغجخ انغكش  0.8 1.7 1.3 0.9

 نذٖ ط

1انًغزُذ   

ٔ3  ٔ2  ٔ1  ٔ.  انزٕلٛذ 

 (نٛزش\غشاو)َغجخ انغكش  1 0.9 0.7 0.8

 نذٖ طبنظبئى

2انًغزُذ   



 هرض هانتجتىى    ( علاهاث5  )3الوسألت 

يشع ْبَزغزٌٕ يشعٌ ٔساصٌٙ  يزهف نهخلاٚب انؼظجٛخ 

 25رظٓش أٔل أػشاػّ نذٖ انجبنغٍٛ يُز ػًش , ٔخطٛش

 .عُخ

. َغؼٗ انٗ رؾذٚذ طشٚمخ اَزمبل ْزا انًشع ٔيظذسِ

 شغشح انُغت انخبطخ ثؼبئهخٍ ثؼغ 1ٚظٓش انًغزُذ 

 .أفشادْب أطٛت ثٓزا انًشع

ؽذد اٌ كبَذ انًٕسِصخ انًزؼهمخ ثٓزا انًشع  .1

 .ثشِس اعبثزك. يزُؾِٛخ أو عبئذح

انًغؤٔل ػٍ ْزا  (انًٕسصخ)ثٍِٛ يٕلغ انغٍٛ  .2

 .انًشع

 

 

ْزاٌ الأخٛشاٌ  .  III ٔ  5-III- 3 ػبيبً يب ػذا انشخظٍٛ 25عًٛغ أػؼبء شغشح انُغت ٚجهغٌٕ يٍ انؼًش أكضش يٍ 

 .ُٕٚٚبٌ انضٔاط نكًُٓب ٚخشٛبٌ أٌ ٚكَٕب يظبثٍٛ ثبنًشع

 .اؽزًبل الاطبثخ ثٓزا انًشع, III ٔ  5-III- 3 شخظٍٛالنكم يٍ  , ثٍِٛ .3

 

 

أظٓشد ثؼغ انذساعبد أٌ انًٕسصخ 

انزٙ رشيض انٗ انجشٔرٍٛ انفؼبنخ 

رخزهف " أنٛلاد"نٓب ػذح " ْبَزُغزٍٛ"

 CAGفٙ يب ثُٛٓب ثؼذد صلاصٛبد 

رًذ دساعخ ػذد انضلاصٛبد . انًكشسح

CAG فٙ كمٍ يٍ الأنٛلاد انًخزهفخ ػُذ 

الأشخبص انًظبثٍٛ ٔغٛش انًظبثٍٛ 

رى ػشع انُزبئظ فٙ انًغزُذ . ثبنًشع

2. 

 

 يظذس انًشع اَطلالبً اعزُزظ .4

  .2يٍ انًؼطٛبد الاؽظبئٛخ فٙ انًغزُذ 

 

أَٓب رًهك III- 3 أظٓش رؾهٛم  انًٕسصخ انًؼُٛخ نذٖ انًشأح 

صلاصٛبد 10 انًكشسح فًٛٓب ْٕ CAGػذد صلاصٛبد أنّٛهٍٛ 

 . نهضب15َٙنلأٔل ٔ

 ثٍِٛ انًُط انٕساصٙ انفؼهٙ نٓزِ انًشأح .5

 

أعشٚذ دساعخ اؽظبئٛخ نهؼًش انز٘ ٚظٓش فّٛ انًشع 

 انًكشسح ٔرزهخض انُزبئظ فٙ CAGٔفك ػذد صلاصٛبد 

 .3انًغزُذ سلى 

 . 3ؽهٍم انُزبئظ انٕاسدح فٙ انًغزُذ - 1- .6

اعزخهض انؼبيم انًؾذٍد نهؼًش انز٘ ٚظٓش فّٛ - 2-

 .انًشع

 
 

 

 

 

 

1انًغزُذ   

2انًغزُذ   

3انًغزُذ   

2انًغزُذ   



 

2انًغزُذ   

 هكافحت هرض الايبىلا    ( علاهاث5  )4الوسألت 

ُٔٚزمم ػجش انذو ٔانهؼبة ٔانجشاص ٔكزنك ػجش انؼلالبد , فٛشٔط الاٚجٕلا انًؤد٘ انٗ ؽًٗ َضفٛخ ْٕ فٛشٔطٌ يؼذٍ عذاً 

 . انغُغٛخ

ؽٛش , الاٚجٕلا-ٚظٓش انُبعٌٕ انزٍٚ عجمذ أطبثزٓى ثبنًشع فٙ انجذاٚخ َغجخ ػبنٛخً يٍ يؼبداد الأعغبو انًزخظظخ ػذ

 .ثشكمٍ كجٛشٍانًزخظظخ ثبنًشع T-cellsٚخزفٙ انفٛشٔط ػمت رنك يٍ انذو ٔرضداد َغجخ انخلاٚب انهًفبٔٚخ انزبئٛخ

 . َٕع أٔ إَٔاع الاعزغبثخ انًُبػّٛخ  انزٙ ٚزى اطلالٓب ػذ انًشعثٍِٛ .1

 

َفّز , ْبدفٍٛ انٗ رطٕٚش ٔعبئم نًكبفؾخ أٔ ػلاط ْزا انًشع

 : ثبؽضٌٕ انزغبسة انزبنٛخ

ػضنٕا , 2011ثبؽضٌٕ نمبؽبً ػذ انًشع فٙ شٓش دٚغًجش ؽؼَش 

صى لبيٕا ثؾمُّ نًغًٕػخٍ أٔنٗ يٍ , ثشٔرُٛبً يٍ غلاف انفٛشٔط 

– ػذ )ؽمُٕا كزنك َفظ انجشٔرٍٛ ػًٍ يشكت يُبػٙ . انفئشاٌ

 EIC (Ebola immune complexes)ٚغًٗ  (يٕنذ ػذ

رهمذ يغًٕػخٌ صبنضخٌ ؽمُبً يشبثٓخً  . نًغًٕػخ  صبَٛخٍ يٍ انفئشاٌ

 .PIC يغ يبدح رغًٗ EICرغًغ 

صى عؾجُب ,  يشاد نكم يغًٕػخ يٍ انفئشا4ٌكشّسَب ْزِ انؾمٍ 

ثؼذ أعجٕػًُٛظم انذو يُٓب ٔثؾضُب ػٍ َغجخ يؼبداد 

 .1يضّهذ انُزبئظ فٙ انًغزُذ .الأعغبو

2. ٍِٛ  . انهمبػ الأكضش فؼبنٛخ ػذ الاٚجٕلاث

 
 

 .phagocytosis ْٙ يبدح يؾفضحٌ نجشٔرُٛبد ػشٔسٚخ نؼًهٛخ انجهؼًخ PICيبدح 

 فٙ ػًهٛبد الاعزغبثخ انًُبػٛخ انًزخظظخ انًؼبدح Macrophagesأشش إنٗ أدٔاس ٔأٔلبد رذخم خلاٚب انجهؼًخ  .3

 .نلإٚجٕلا

 

ٌٍ يٍ  ٔؽظهذ  , EIC+PICرى رهمٛؼ يغًٕػزٍٛ يٍ انفئشاٌ ثهمبػ يكٕ

.  عشػبد4 عشػبد يٍ انهمبػ ثًُٛب ؽظهذ انضبَٛخ ػهٗ 3أٔلاًْب ػهٗ 

 2ٚظٓش انًغزُذ . رى َمم فٛشٔط الاٚجٕلا ثؼذ رنك نفئشاٌ انًغًٕػزٍٛ

 .انُزبئظ انخبطخ ثجمبء انؾٕٛاَبد ػهٗ لٛذ انؾٛبح

 .اعزُزظ ششطبً ٔاؽذاً نُغبػ انزهمٛؼ ػذ الاٚجٕلا .4

 

 

 

 

 

 ثبنزغشثخ 2012لبو ثبؽضٌٕ كُذٌٕٚ فٙ ؽضٚشاٌ 

رى ؽمٍ يغًٕػزٍٛ يٍ انمشٔد انًظبثخ : انزبنٛخ 

ثبنًشع ثًضٚظٍ يٍ صلاصخ إَٔاعٍ يٍ يؼبداد 

ٚهخِض . الأعغبو انًزخظظخ ثأعضاءٍ يٍ انفٛشٔط

 . انُزبئظ3انًغزُذ 

 .فغِش انُزبئظ انزٙ ؽظهُب ػهٛٓب .5

: يٍٛض ثٍٛ انؼلاط ثبنًظم ٔانزهمٛؼ ٔفك  .6

ٔلذ الاَزظبس , طجٛؼخ انًبدح انزٙ رى ؽمُٓب 

 .لجم الاعزغبثخ ٔيذّح انؾًبٚخ ػذ انفٛشٔط
 

يغًٕػبد 

 انمشدح

ػذد  ػذد انمشدح يب رى رُفٛزِ

انمشدح 

 انُبعٛخ

َمم انفٛشٔط انٗ انمشدح صى ؽمُٓب  أ

  عبػخ24ثًؼبداد الاعغبو ثؼذ 
4 4 

َمم انفٛشٔط انٗ انمشدح صى ؽمُٓب  ة

 عبػخ 48ثًؼبداد الاعغبو ثؼذ 
4 2 

 3انًغزُذ 

 

1انًغزُذ   

 ٕٚو انغؾت
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Exercise 1 

Mode of Action of Botox 

 

Grade 

5 pts 

1 The recording obtained at the level of the axon of the presynaptic neuron of document 

1shows APsof same amplitude. However, the frequency of AP increases from 4 APs 

to 17 when the intensity of the stimulation increases from 5 a.u.to 20 a.u. This shows 

that the response of the axon is modulated by the frequency of APas function of the 

intensity of stimulation. 

1/2 

2 Curve showing the variation of the quantity of acetylcholine as a function of the 

intensity of stimulation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

3 At the level of the presynaptic neuron, the nervous message is modulated by the 

concentration of calcium as function of the intensity of stimulation, since document 2 

shows that the concentration of calcium in the presynaptic element increases from  

1 a.u. to 6 a.u when the intensity of stimulation increases from 5 a.uto 20 a.u.  

At the level of the synapse, the nervous message is modulated by the concentration of 

the releasedacetylcholine as function of the intensity of stimulation, since document 3 

shows that the quantity of acetylcholine released increases from 30 a.u  to 60 a.u when 

the stimulation intensity increases from 5a.u to 20 a.u.  

1  

4 Hypothesis:  

Botox inhibits the synthesis of Acetylcholine. 

Botox inhibits the exocytosis of Acetylcholine. 

Botox neutralizes Acetylcholine. 

Botox blocks the postsynaptic receptors. 

1/2 

5 The fluorescence in the presynaptic bud decreases from 50 a.u  before stimulation to 

5 a.u after stimulationin a medium without Botulinum toxin. However, in a medium 

containing Botulinum toxin, it remains almost constant at 50 a.u before and after 

stimulation. Thus, Botox blocks the release of neurotransmitters by exocytosis of the 

the presynaptic vesicles. Hence, in medium containingBotox, thequantity of 

releasedacetylcholine should be null. 

 

1 

6 Botox blocks the transmission of the nervous message at the level of neuromuscular 

synapses by blocking the release of acetylcholine. Thus preventing the permanent 

muscular contractions that are responsible for the signs of aging.  

WhenBotox is injected in small doses,its action will belimited on the treated 

zone.However, when it is used in high doses, its action is generalized on other muscles 

especially respiratory oneswhich will be permanently relaxed leading to death by 

asphyxia. 

½  

 

 

 

½  

 

Quantity of  acetylcholine 

(ina.u) 



 

Part of 

the 

exercise 

Exercise 2 

Role of the Liver in Glycemia Regulation  

Grade 

5 pts 

1.1 In individual X who was fasting, glycemia increases, following the ingestion of 50g of 

glucose, from 0.8 g/L at t= 0 min  to 1.7 g/L at t= 60 min, while it decreases to0.9 g/L 

between60min and 120 min. 

In individual Y who is fasting, glycemia decreases from 1 g/L to 0.7 g/l between from 

T0 and T2 while it increases slightly to 0.8 g/l atT3.  

 

 

¼ 

 

 

¼ 

 

1.2 The body is provided with a system of regulation able to correct hypoglycemia or 

hyperglycemia.  
1/2 

2 We observe brown color indicating the presence of glycogen only in section B done 

on the liver aftera meal rich in glucose. This shows that the liver stores glucose in the 

form of glycogen.  

1/2 

3 The fresh liver is cut into fragments, and then added into a crystallizer containing 

distilled water. After that a strip to detect glucose is introduced, the test is positive. 

After that the liver fragments are washed. After that the washed fragments are put in 

in a crystallizer and a strip to detect glucose is introduced, the test is negative. After 

incubation during 20 minutes at 37°C, a strip to detect glucose is introduced, the test is 

positive. 

1 

4 The glucose test becomes positive after the incubation of the washed liver fragments 

for 20 minutes. This shows that the liver releases glucose. On the contrary, the test 

remains negative when incubation is performed with insulin. This shows that insulin 

blocks the release of glucose byinhibitingglycogenolysis. 

The test becomes positive when incubation is performed withglucagon and this occurs 

only within 5 minutes, time that is less than the 20 minutes necessary to obtain a 

positive test in the medium containing only distilled water. This shows that glucagon 

accelerates the release of glucose; hence, it promotesglycogenolysis. So, 

glycogenolysis which is performed by the liver and which ensures the release of 

glucose is inhibited by insulin and promoted by glucagon. Knowing that insulin and 

glucagon are two hormones, soglycogenolysis is modulated by the action of these 

hormones, insulin and glucagon. 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

½ 

 

5 Document 1 shows that the ingestion of glucose  provokes hyperglycemia between 

t=0 min and t= 60 min. Which stimulates the secretion of insulin by ß  cells of the 

islets of Langerhans of the pancreas. This hormone stimulates hepatic glycogenesis 

 (storage of glucose in the form of glycogen) and inhibits glycogenolysis leading to  a 

decrease in glycemiaat t=120min 

 

Fasting doesn’t allow anyexogeneous supply of glucose while glucose is constantly 

used by the body cells. Thus, glycemia decreases between T0 and T1 (document 1). 

This decrease stimulates the αcells of the islet of Langerhans to secrete glucagon. The 

latter stimulates hepaticglycogenolysis(releaseof glucose from the stored glycogen). 

This maintains a normal almost constant level of glycemia close to its initial value 

starting from T3. 

 

½ 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 



Part of 

the 

exercise 

Exercise 3 

Huntington Chorea 

Grade 

5 pts 

1 The allele of the disease is dominant with respect to the healthy allele, since normal 

children III3 and III4 have affected parents II1 and II2. Thus the normal allele is carried 

at least by one of the parents and masked by the allele of the disease. Let H be the 

symbol of the dominant allele of the disease and nthe symbol of the recessive normal 

allele. 

1/2 

2 If the allele is carried on the non-homologous segment of the chromosome Y, the 

disease would be transmitted from father to son, but the affected son II4 has a healthy 

father I1. Thus the gene is not carried on the non-homologous segment of the 

chromosome Y. 

If the gene is carried by the non-homologous segment of the chromosome X, the 

healthy girl IV1 must be homozygous of genotype Xn//Xn; she should have inherited 

thenormal allele from her father III1who should be healthy of genotype Xn//Y . But her 

father is affected.  Thus the gene is not carried by non-homologous segment of X. 

If the gene is carried by the homologous segments of X  and Y, healthy girl III3should 

have inheritedXn from her father II1; the healthy boy III4 should have inherited Yn 

from his father II1. Father II 1 should be healthy of genotype XnYn which is not the 

case ( II1 is affected) . thus the gene is not carried by the homologous segments of X 

and Y. 

Therefore, the gene is carried by an autosome.  

¼ 

 

 

 

 

¼ 

 

 

¼ 

 

 

¼ 

 

3 The mother II2 is affected by the disease and is heterozygous since she inherited the 

allele H from her mother and the allele n from her homozygous healthy father who 

produces only one type of gametes having the allele n. 

Thus she produces two types of gametes of equal probabilities: ½ H and ½ n. 

The affected father II1is heterozygous since he already has a healthy homozygous son 

III4 to whom he must have transmitted the recessive allele n.  

Thus he produces two types of gametes equal probabilities: ½ H and ½ n. 

 Since the affected allele of the disease is dominant;  it is sufficient for  III3 to have at 

least one allele of the disease in order to be affected . The genotype of III3 can be either 

 H//H ¼ or H//n ½ . Thus the risk for III3 to be affected is 3/4 of the children. 

 

Couple II5- II6 is healthy and recessivity is a criterion of purity. These parents produce 

only one type of gametes carrying the normal allele n. Thus all their children will be 

healthy. 

Therefore the risk for III5vto be affected is null. 

½  

 

 

 

 

 

 

 

 

 

 

 

½  

4 In healthy individuals, the number of repetitions of CAG varies between 8 and 30 for 

the types of alleles A1 till A12. Thus these alleles are associated to the normal 

phenotype.However, affected individuals present two groups of alleles: the first is 

identical to that present in healthy individuals with a number of repetitions of CAG 

between 8 and 30. The second group corresponds to alleles having a number of 

repetitions of CAG between 39 and 70. Thus these alleles which have a number of 

repetitions of CAG higher than 39 are associated to the disease. 

The origin of the disease is the high number of repetitions of CAG greater than 39  

1  

5  The real genotype of III3 is n//n or A6//A9. Since she has two alleles with a number of 

repetitions CAG that is respectively 10 and 15 which is less than 30 repetitions and thus 

correspond to the group of alleles of healthy individuals. These two alleles are among 

the ones that determine the normal phenotype. 

¾  

6-1 The average age of appearance of the disease decreases from 49 years to 25 years, when 

the number of repetitions of CAG triplet increases from 40 to 60.  

 

½ 

6-2 The factor determining the age of appearance of the disease is the high number of 

repetitions per allele(>40). 
¼ 

 



 

 

 

Part of 

the 

exercise 

Exercise4 

Fight against Ebola 

Grade 

5 pts 

1 A humoral specific immune response is triggered, since in case of Ebola the surviving 

individuals have a high amount of anti-Ebolaantibodies that are released by plasma cells 

that are the effectors of humoral specific immune response.  

A cell- mediated specific immune response is triggered, since the surviving 

individualsshow an important increase in the specific TcL which are the effectors of the 

cell mediated specific immune response. 

 

½  

 

 

 

½  

2 The amount of anti-Ebola antibodies is nil and remains constant on the 14th and 35th 

day, after the first and the second injection of the three types of vaccine. After the 3
rd

 

injection of vaccine, this amount increases to 1000 a.u on the 56
th

 day in individuals 

having received EIC + PIC, while its remains constant and nil in individuals having 

received the vaccine EIC or only the protein. This amount of antibodies increases in the 

three lots to reach 10000 a.u on the 84
th

 dayin individuals having received the vaccine 

EIC+PIC which is 10 times higher than the 1000a.u obtained when only the vaccine EIC 

or only the protein is administrated. This shows that the vaccine EIC+PIC is the most 

effective.  

 

 

3/4 

3      At the beginning of the specific immune response, macrophages act as  antigen 

presenting cells which induce the specific immune response. 

     At the end of the specific humoral immune response, they perform phagocytosis of 

the immune complex in order to eliminate antigens.  

 

1 

4 Between day 0 and day 20, the percentage of survival decreases from 100% to 80% in 

the lot receiving 4 injections.This decrease is 4 times more significant than that obtained 

in the lot receiving only 3 injections which reaches 20 %.  Thus, the condition for the 

vaccination against Ebola to be successful is to give 4 boosters. 

 

1/2 

5 The antibodies injected after 24 hours neutralize the antigen and slow down efficiently 

the propagation of virus which allows the body defenses to react and protect allthe  

monkeys (4/4) which remain alive. However, when the injection is delayed to 48 hours, 

the viruses multiply more rapidly than the lymphocytes involved in the specific immune 

response and infect a great number of cells before being neutralized by the specific 

injected antibodies. This reduces the efficiency of the body defense and sometimes 

renders it insufficient. This explains the death of two out of the four infected monkeys. 

1 

6 In serotherapy, the injected substances are the specific antibodies while in vaccination, 

the injected substances are viral or antigenic proteins. 

 

In serotherapy, the latency time is null while in vaccination, the  latency time is 2 weeks 

 

In serotherapy, the duration of protection time is short while in vaccination, the 

protection is more durable. 

¼ 

 

 

¼ 

 

¼ 
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